SUBSTI TUTED UREA DERI VATI VES FOR TREATI NG CARDI AC DI SEASES [ 0001] The
invention relates to substituted urea derivatives, particularly to chem cal
entities that selectively nodul ate the cardi ac sarconere, and specifically
to chem cal entities, pharmaceutical conpositions and net hods of treatnent
for heart disease. [0002] The "sarconere" is an el egantly organi zed cellul ar
structure found in cardiac and skeletal nmuscle nade up of interdigitating
thin and thick fil ggeay vol ume.
The thick filaments aréﬁgg%%g?%ﬁﬂﬁh%ﬁ%ﬂﬂ% Hﬁﬁﬁ%ﬁﬁgﬁﬁéyégtggﬁﬁﬁglbIe for
transduci ng chem cal energy (ATP hydrolysis) into force and directed
novenment. Myosin and its functionally related cousins are called notor
proteins. The thin filanments are conposed of a conplex of proteins. One of
these proteins, "actin" (a filanmentous polyner) is the substrate upon which
nyosin pulls during force generation. Bound to actin are a set of
regulatory poosi ns, tikenyehficeeieNtoGoatuey’ me@l&@lwawe@mﬁuﬁt&ﬂtm chtg4h make

the actin-ny ction ndent on chan cel lul ar, Ca2+
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‘i s responsi ble I 0 cardi ‘ muscl e.
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formthe corfdapents decamosdbs eomplesvif protdiis é}titenttheswretegtmbgttrér(a heads have a
catal yti ¢ dofBhhMISESmENR Gk dkaRh ! 1§ HRGE bROSeRltBROSI N t ake
pl ace, Once bound tg Zlhngctl n Hllag &Hmc rI]*g;]t)se-lijgase o% %sgs? ia{aell (cf ATP to
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heart fail ugg, adiflfar ﬁé&%%lnech@éémh ﬁ%ﬁﬁ‘ts(b@cgcgoﬂtto&ﬁ&&d) cb&pYed%ltll B0k delRt | ng
conplete relaxation to nodul ate systolic and diastolic function,
respectively. 100071Congestive heart failure ("CH') is not a specific

di sease, but rather a constellation of signs and synptons, all of which
are caused by an inability of the heart to adequately respond to exertion
by increasing cardiac output. The dom nant pat hophysi ol ogy associated with
OWis systolic dysfunction, an inpairnenttof cardiac contractility (with a
consequent reduction in the anount of blood ejected with each heartbeat).
Systolic dysfunction with conpensatny dil ation of the ventricular cavities
results in the nost comon formof heart failure, "dilated cardionyopathy, "
V\hl ch |s often con5| dered to be one in the sane as CRP The count erp0| nt to
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[ 0010] "Acut e" congestive heart failure (al so known as acute "deconpensat ed"
heart failure) involves a precipitous drop in cardiac function resulting
froma variety of causes. For exanple in a patient who already has
congestive heart failure, a new nyocardial infarction, discontinuation of
medi cations, and dietary indiscretions may all lead to accunul ati on of
edema fluid and netabolic insufficiency even in the resting state. A

t herapeutic agent that increases cardiac function during such an acute

epi sode could assist in relieving this nmetabolic insufficiency and speedi ng
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are drugs th% crease the contractile ability of the heart. As a group,
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RETPae Ry

‘pr odr ugs, aﬁ Pyt i1l ﬂlﬁﬁ%)ltlérl’leﬁ with b}@od,ywhi%{lrf@n Asqrcanlt indeptlatent | y
-C= or -Ns epdsmviﬂdﬁiésew&dﬁemnmﬁ 1 fhlbEBn. OMpdhve\Bbarl$aile (A MnAelfb@ociMRA T 1S

‘one, two,
ﬁl zmpxopel function of the cardiac myocyte itself, involving a decrease in its ability to

contract and relax.



121 is optionally substituted am no or optionally substituted

het erocycl oal kyl; R2 is optionally substituted aryl, optionally substituted
aral kyl ; optionally substituted cycloal kyl, optionally substituted

het eroaryl, optionally substituted heteroaral kyl or optionally substituted
het er ocycl oal kyl , Rs is hydrogen, halo, cyano, optionally substituted

al kyl, optionally substituted heterocycloal kyl, or optionally substituted
het eroaryl when Wis -Cmand R3 is absent when Wis -Nri R4 is hydrogen,
hal o, cyano, optionally substituted al kyl, optionally substituted

het e[) ocycl 3,2”@“8 or Qﬂﬁﬂmmlelsamew@&tyintgub&ﬁhoh@&ﬁrg%m to\WAedlic ¥nd/& - Om and R4
IS absent
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hydr ogen, rb naI ti tu al kyl or
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Lot oD B R R M PSR B8 Mo AL, g Dt er oAt one.

p har maceuti c éib’P%@iﬁﬁe@P b@f’éin A bmﬂrihfs%n@tlae qzhrarcmémldenamdysceth@émas@bb e
rerern T oos oA St B iadlARkRMsBy A0 1B0RAIE AR E B bt figgeT ! Do
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‘accept abl e exghpiceRlsy, cattier or adjuvant and at |east one chemical entity
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et hod conpr?lggg}lglg%lv%oé Ter Ieﬁaeota&}oxgsr}%&mqnd?cﬁov%@a a%lﬁg‘re@gyea}f o ! ©
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discontinuation of maedications, and dietary indiscretions may all lead to accwmulation of

edema fluid and metabolic insufficiency even in the resting state, A therapeutic agent that
increases cardiac function during such an acute episode could assist in relieving this
metabolic insufficiency and speeding the removal of edemna, facilitating the retun to the more
stable “compensated” congestive heart failure stafe. Patients with very advanced congestive
heart failure particularly those at the end stage of the disease also could bensfit from a
therapeutic agent that increases cardiac function, for example, for stabilization while waiting

for aheart transplant. Other potential benefits could be provided to patients coming off a
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0023] Al so provided is a method for nmethod of preparing a conpound of
Lornu}a l. E41 WO Rz ro/ HRis Formula | wherein R, R2, 123, R4, Rs,
andare as defined above, conprising the steps of converting a compound of
Formula 400 R4 R3Rs WK aNH2 R13 400 to a conpound of Foinula 401; 74

R3, NNRs

bypass pumop, for example, by administration of an agent that assists the stopped or slowed
heast in resuming normal fimetion, Patients who have diastolic dysfunction (insufficient
relaxation of the heart muscle) could benefit from a therapeutic agent that rmodulates
relaxation.

[6011] Inotropes are drugs that increase the contractile ability of the heart. As a
group, all cuyent inotropes have failed to meet the gold standard for heart failuge therapy, i.e.,
to prolong patient survival. In addition, current agents are poorly selective for cardiac tissue,
in. part leading to recognized adverse effects that limit their use. Despite this facl, intravenous
inotropes continue to be widsly used in acule heart failure (¢.g., to allow for reinstitution of
oral medications or to bridge patients to heart transplantation) whereas in chronic heart
failure, orally given digoxin is used as an inotrope to relieve patient symptoms, improve the
quality of life, and reduce hospital admissions.

[0012] Current inotropic therapies improve contractility by increasing the calcium
transient via the adenyly! cyclase pathway, or by delaying cAMP degradation through
inhibition of phosphodiesterase (PDE), which can be detrimental to patients with heart
failure.

[0013] Given the limitations of current agents, new approaches are xleacied {0 improve
cardiac function in congestive heart failure. The most recently approved short-tetm
intravenous agent, milrinone, is more than fiftcen years old. The only available oral drug,
digoxin, is over 200 hundred vears old. There remaing a great need for agents that exploit
new mechanisms of action and may have better outcomes in terms of relief of symptoms,
safety, and patient mortality, both short-term and long-term. New agents with an improved

therapeutic index over cutrent agents will provide a means to achieve these clinical outcomes.

[0014] The sclectivity of agents directed at the cardiac sarcomere (for example, by
targeting cardiac beta myosin) has been identified ag an important means to achieve tlis
improved therapeutic index. The present invention provides such agents (particularly
sarcomere activating agents) and methods for their identification and use.

[0015] Another approach may be to directly activate cardiac myosin without changing
the calcivm transient to improving cardiac contractility. The present invention provides such
agents (particularly myosin activating agents) and methods for their identification and use.

[0016] Provided is at least one chemical entity chosen from compounds of Formula I



WK NCNH2 Ri s 401 hydrolyzing the conpound of Fornula 401 to a conpound of
Formula 402 zN H2 Ris 402 wherein R is chosen fromO0 and NH,

contacting a conmpound of Formula 402 with a conpound of formula R -H
wherein Rl is optionally substituted am no or optionally substituted

het er ocycl oal kyl to forma conpound of Fornula 403; and R4 R3R5 WK NH2 Ri 3
403 contacting a conpound of Fornmula 403 with a conpound of the
formula R2-NCO to yield a conpound of Fornula I. [0024] O her aspects and
enbodi mrents will be apparent to those skilled in the art formthe
foll owi ng detailed description. [OOZQQAS used in the present .specification,
the foll owi ng words and phrases are generally intended to have the meani ngs
as set forth bel ow, except to!%he extent that the context in which they are
used indi cates otherw se. The e, gl %V|at|ons and terms have the

I ndi cat ed nmeani ngs t hroughout: “1
R’I )\ )’L Rs
, z N N
H M

R
° Ry Rz

Formula T

and pharmaceutically acceptable salts, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein

W, X,Y, and Z are independently —C= or —N=, provided that no more than two of W,
X, Y, and Z are —N=;

1 is one, two, or three;

Ry is optionally substituted amino or optionally substituted heterocycloaikyl;

Rz is optionally substituted ary], opiionally substituted aralkyl; optionally substituted
cycloalkyl, optionally substituted heteroaryl, optionally substituted |
heteroaralkyl or optionally substituted heterocycloalkyl,

Rs is hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl when W is —Cs=, and Ry
is absent when W is -N=;

Raqis hydrogen, halo, cyano, optionally substituted allkyl, optionally substituted
heterocyeloallyl, or optionally substituted heteroaryl when Y is ~C=, and R4 is
absent when Y is -N=; and

Rsis hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloallyl, or optionally substituted heteroaryl when X is ~C=, and Rs is
absent when X is N

Riais hydrogen, halo, cyano, hydroxyl, optionally substituted allkkyl, optionally
substituted heterocycloalkyl, or optionally substitwied heteroaryt when Z is
Ce=, and R3 is absent when Z is ~N=; and;

Rg and Ry are independently hydrogen, aminocarbonyl, alkoxycarbonyl, optionally
substituted allyl or optionally substituted allcoxy, or Re and Ry, taken together

with the carbon to which they are attached, form an optionally substituted 3- {o



Ac=acetyl Boo=t-butyl oxy carbonyl cyclo c- CBZcarbobenzoxy
benzyl oxycar bonyl DCM=di chl or omet hane = net hyl ene chl ori de 0H2C12

Dl BAL- HDi i sobut yl al um ni um hydri de DI EA or DI PEA=N, N-di i sopropyl et hyl am ne
DM r =N, N- di et hyl f or ram de DVBQdi net hyl sul f oxi de eq=equi val ent Bt =et hyl

Bt OAcet hyl acetate EtOH=ethanol grain GC gas chromatography i, hi,

hi s=hour or hours Menethyl mmeminute mmlliliter

T-membered ring which optionally incorporates one or two additional
heteroatoms, selected friom N, O, and S in the ring.
{6617] Also provided is a pharmaceutical composition comprising a pharmaceuticalty
acceptable excipient, carrier or adjuvant and at least one chemical entity described Lerein,
f0018] Also provided is a packaged pharmaceutical composition, comprising &
pharmaceutical composition comprising a pharmaceutically acceptable excipient, cairier or
adjuvant and at least one chemical entity described herein, and instructions for using the
composition to treat a patient suffering from a heart disease.
[0019} Also provided is a method of treating heart disease in a mammal which
method comprises administering to a mammal in need thereof a therapeutically effective
amount of at least one chemical entity described herein or a pharmaceutical composition
comprising a phanmaceutically acceptable excipient, carrier or adjuvant and at least one
chemical entity described herein,
{0020] Also provided is a method for modulating the cardiac sarcomere in a manmmial
which method comprises administering to a mammal in need thereof a thierapeutically
effective amount of af least one chemical entity deseribed herein or a pharmaceutical
composition comprising a pharmaceutically acceptable excipient, cartier or adjuvant and at
least one chemical entity described herein,
[6021) Also provided is a method for potentiating cardiac myosin in a manunal which
method comprises administering to 2 mammal in need thereof a therapeutically effective
amount of at least one chemical entity described herein or a pharmaceutical composition
comprising a pharmacentically acceptable excipient, carrier or adjuvant and at least one

chemical entity described herein,

(0022} Also provided is the use, in the manufaciure of a medicament for treating heart
disease, of at least one chemical éntity described herein.
[0023] Also provided is a method for method of preparing a compound of Formula 1.
R
- /J,

. A)L/

Ry ] Ria
Formula [

wherein R', R% R, RY, %, and R™ are as defined above, comprising the steps of
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mol Ph=phenyl PyBroPbrono-tristyrrolidi nophosphonitun hexafl uorophosphate
RT=room tenperature s- secondary t- tertiary TFAtrifiuoroacetic acid

THE=t et rahydr of twan TLCt hin | ayer chromat ography Vol unenalL/g of materi al
based on the limting reagent unless specified otherw se [0026] As used in

t he present specification, the follow ng words and phrases are generally

i ntended to have the neani ngs as set forth bel ow, except to the extent that
the context in which they are used indicates otherw se. [0027] As used
herein, when any variable occurs nore than one tine in a chem cal formula,
its definition onaeathgecanonana@ontild Adependent of its definition at every
other occurrence. [0028] A dash ("-") thatis not between two letters or
symbols is used to indicate a point of attiachment for a substituent. For
exanple -CONH2 is attached througg t he c%rbon q50n1 [0029] By "optional" or

"optionally" is nmeant that the subs®& nt’] i bed event or circunstance
may or may not occur, and that the desgripti i ncl udes i nstances where the
event or circunstance occurs and instafjces in which it does not. For
exanple, "optionally substituted al k n sses both "al kyl" and

"substituted alkyl" as defined bel 8. It jnll beMinder st ood by t hose
skilled in the art, with respect to any grioup containing one or nore
'substituents, that such groups are not infended to introduce any
substitution or substitution patterns ffat are sterically inpractical,
synthetically non-feasible and/or inherently unstable. [0030]"Al kyl"
.enconpasses st r alogivomphaidre! Bndwhrdghched chai n havi ng the indi cated nunber
of carbon atoms. Al kyl groups generally age those of C20 or below, such as
‘C13 or below, for exanple, C6 or bel ow. qu exanpl e Cp-C6al | cyl enconpasses
bot h straight and branched chain aIIcyI ofy fron1é to 6 carbon atons.
‘Exanpl es of al kyl groups include ne‘hyh \\\ 8

hydrolyzing the compound of Formula 401 to a compound of Formula 402

R4

Fﬁ\\w//“\\

\H)\T)\NHZ

Rig

402

wherein R is chosen from O and NH;

contacting a compound of Formula 402 with a compound of formula R)-H wherein Ry
is optionally substituted amino or optionally substituted heterocycloalkyl to form a compound
of Formwta 403: and



et hyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, panty!, 2-pentyl,
i sopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, 3-nethylpentyl, and the
like. AlkyRine is another subset of alkyl, referring to the sanme residues
as al kyl, but having two points of attachnent. For exanple, Co al kyl =

i ndi cates a coval ent bond and Cl al kyl ene is a nethyl ene group. Wen an

al kyl residue having a specific nunber of carbons is nanmed, all geonetric

i soners having that nunber of carbons are intended to be enconpassed; thus,

for exanple, "butyl"™ is nmeant to include n-butyl, sec-butyl, isobutyl and
t-butyl; "propyl"” includes n-propyl and isoprppyl. "Lower allcyl" refers to
al kyl groups having one to four carbons. [00811"Cycloal kyl" indicates a

saturated hydrocarbon ring or fused brgyclicyling, rhaving the specified
nunber of carbon atons, usually front 3 Y 1f§%kﬁ§ carbon atons, nore

usually 3 to 10, or 3 to 7. Exanples of cycloal kyl groups include

cycl opropyl, cyclobutyl, cyclopentyl, andlicycl ohexyl as well as bridged and
caged saturated ring groups such as 0 ngEx ges of fused bicyclic
rings include octahydro-11-1-indene, octahyd{openta ene,

1, 2, 3, 3a, 4, 5- hexahydr opent al ene, 1,2, 4,5, 6, 7} 7a- hept ahydr o-211-i ndene,
4,5,6, 7-tetrahydro-211-i ndene and the |ike. [6032] By "al koxy" is nmean( an
al kyl group attached through an oxygen bri d§& such as, for exanple,

met hoxy, et hoxy, BsRREexYs cobPORIRB Pt H0P WhR X ¥ @G&a&*ﬁ%&ﬁ%mxéﬁﬁg@% oxy,
pent oxy, 2-pentyl oxy, |so%ento§y, neopent oxy, % X0Xy, 2-héexoxy, 3-hexoxy,
3- nethylpenﬁﬁ%g?c G Fprgr I The al kyl group of an al koxy group
general |y is [0624C20 orodelagikis &M%b@&n%@wﬁfbegﬁéa%t toftfse Q@ﬂ?eﬁ?llx fie aftS OF

bel ow. "Lower, al koxy" refers to al koxy groups having one to four carbons.
[0033] By "cydt8uk wmﬁgmﬁgﬂﬁﬁm@ﬁ@Vcloalkyl group attached through an

oxygen bridg¢oesph as,Asfuesd ie XRpR:ex sﬁéﬁﬁkr@i@ﬁ,mffowiﬁgﬁ@&@p&'fd%ﬁéﬂses are

cycl opent oxy, c_%lqge 0 é’ %yflohe toxy, and the like. The cycl oal kyl group

of a cycl oal @8%}//3 g1 ﬂ’éﬁﬁg HEYeHPS Peguliesgs sefprtiobeleya PrRpt te the Frtad et Be or ~ bel ow,

for exanpl e, c@fexin biationey £:O03d nidayd Sthdieker Betiioig aglﬁl‘@ia’lﬂ&nﬁ Aldyhds- S 0) -5
;an

(cycl oal kyl ) - o -C(0):; heterearyl)-C(0)-;
%hgterocyZIng&g%i%f%¥¥%%ﬁﬁ%g%$ﬁmgﬁ%tgroup ?s)afﬁaéhed to the parent

structure throughAthe carbonyl =funciceignal i ty and wherein al kyl, cycloal kyl,
aryl, heteroaryl,,and heterocycloal)cyl are as. described herein. Myl groups
have the indicate%&hunber of cé}bonbg%%%gfm3f$% the carbon of the keto
group being included in the number egcioar bon atons. For exanple a C2 acyl
group i s an acety, roup having the f la Ais(C=0).-. [00351By

"al koxycar bonyl " ?%gneant an ester‘&#%%% OF TH 5&3¥%@F§ﬂ(alkoxy)(0:0)-
attached through 8 carbonyl Ear bohchihenahave FestiglckodyogiesufHlas t he

i ndi cat ed nurber c@rbon atans. ik . carbonyl group is an
al koxy group havﬁ%hA%ﬁ%nllto 6 car@%&“@#@%g%gﬁﬁg%ﬁggythrough its oxygen to
a carbonyl |inkerFpoodEiisy " ami no"NiNsdiveraenyldiybungreoup - NI -12, 100371The
iterm "am nocar bonylyt refers to-the 0 : \ wher e Rb is chosen
from hydr ogen, opti%nally substitugggq%ﬁgggﬁgﬁay ? optionally substituted
aryl, and optiond®™§Osubstitut & hetiwetheeyifoxidand Re is chosen from hydrogen
and optional ly sugstituted Cl-CA4 aldyl.iQr Ro and Re taken together
wth the nitrogen to which they are bound, forman optionally substituted
5- to 7-nenbered]%itrogen-contéiniﬁﬁﬁ%eterocycloalkyl whi ch optionally
includes 1 or 2 amiditi onal heteroatgp,sglected from0O, N and Sin the
gheterocycloalkylj%éng; where each substituted group is independently
substituted with B or nore stibstitignent s i ndependently sel ected from

G -C4 alkyl, arylg heteroaryl,=arylxh-C4 al kyl -, heteroaryl-Cl-C4 al kyl -,
Cl-C4 hal oal kyl, - -Ca al kyl, -Cf?-CA al kyl phenyl , al kyl - OH, hal oal kyl
halo, -OH, -N-12"~-Ct-C4 - N(CT- C4 %t ByImganes al kyl ), -NTH(G -(, 4
alkyl), -N(C-CAhatikipk) (G - C4 al kylgghenwbys - NH(CL- C4 al kyl phenyl ), cyano,
nitro, oxo (as 2ﬁ§ubstitutent for Qéfl al kyl , heterocycl oal kyl, or
‘heteroaryl), -0C21%1, -C(0)0CI= (14" ﬂlé’gl, -CON(Q C4 allcyl)(C-C4 al kyl),
~CONH(Cl -4 al kykdin - CONI - 12, =NHCoQ)(i€! - C4 al kyl ), -N1-1C(0) (phenyl),
-N(C-C4 allcyl)C(0)(Cl-C4 alkyl), -N(C1-C4 al kyl)C(0) (phenyl), -C(0)Cl-C4
al kyl, -C(0)Cl-C4 phenyl, -C(0)Cl-C4 hal®allcyl, -0C(0)Ct-C4 al kyl,

-802(G -4 al kyl), - ,802(phenyl), -802(Cl-C4 hal oal kyl), -802NE12,
-802NH(Cl -4 al kyl), -SO2N111(pheny0, -NHS02(C - C4- NHSO2( phenyl), and

-NI'1 SO02(Cl -C4 hal oal kyl ).



[ 0038] "Aryl" enconpasses: 5- and 6-nenbered carbocyclic aromatic rings, for
exanpl e, benzene; bicyclic ring systens wherein at |least one ring is
carbocyclic and aromatic, for exanple, naphthal ene, indane, and tetralin;
and tricyclic ring systens wherein at |east one ring is carbocyclic and
aromatic, for exanple, fluorene, [0039] For exanple, aryl includes 5- and
6- menbered carbocyclic aromatic rings fused to a 5- to 7-nenbered
het er ocycl oal kyl ring containing 1 or nore heteroatons chosen fromN, O,
and S. For- such fused, bicyclic ring systens wherein only one of the rings
is a carbocyclic aﬂonatlc ring,=thenpiint of attachnent may be at the
carbocyclic aromatjic.ring or the heHeﬁ écloalkyl ring. Bivalent radicals
formed from substituted benzene derVattWes and having the free val ences at
ring atons are naﬁbd as substi tut edppdnginyl ene radi cal s. Bival ent radicals
derlved fromuniv pol ycyclic h ar bon,.r.adical s .whose nanes end in
"oy1" by rennvalggﬁggne hydr ogen a?%ﬁgﬁy%ﬁ$PH@“%@P%%ﬂnﬁ?on1mﬁth the free
val ence are named by adding ' -|deneh@®ﬁwnMEo@mme of the correspondi ng
uni val ent radical gre.g., a naphIhyIKg &%#h two points of attachnent is
termed napht hylidene. Aryl, however, oes enconpass or overlap in any
way with heteroar¥l, separately'defﬁﬂﬁdmhelow Hence, if one or nore
carbocyclic aromagic rings is thsegiw%;h a heterocycl oal kyl aromatic ring,
the resulting rin systen1|s het er oary not aryl, as defined herein.
[00401The term "aryfoxy" refer§ to EHEogragiiqrcido” aryl . 1004111 n the term
farylallcyl™ or "mmml kyl ", aryls andieghik¥lnale as defined herein, and the
p0|nt of attachneg% is on the alkyl group This term enconpasses, but is
not limted to 9 phenet Ayl , % M drenpatographenyl al |yl and the i ke.
[ 0042] The term h@.dalﬂznel ncl udes =f | UOlElL/ngTll%é?ral MebPon ﬁ@qnﬁﬂ&oxzw&ﬂguﬁig‘s@ terin
halogen i ncludes fluorine, chlorine, bromne, and iodine
[0043] Hal oal kyl " i ndi cates al kyl aHedEHd Hssvishov e havi ng t he speci fied

number of call9d6i at onss uﬁildﬁlsﬂhbbﬂrtbeﬁdsp\é&iﬁ&hua{:{ &He f@%é‘ﬁ&@%ﬂpﬁﬁ&ﬁmhg?ne[ akll : y
es of hal oal ky

up to the ma unber, of hal ogen atons. Exa

i ncl ude, but‘%Séan?g('aélm?’](%)l en(fi) bggnqednea{npgsqua%f% foh excgitf H%P’B‘F’Féﬂﬁwle

2-f | uor oet hy$ontexhig vﬁmttmyfaimmabemb@z&s oiflePfidA] " Het eroaryl " enconpasses: 5- to
7-nmenber ed agggRti C, lic rings containing one or nore, for exanple,
from1l to 4, lrgér’P}l n ceg?gsi%ﬁ){lelﬁlﬂb‘ﬁhe 'éa“a@F B?ﬁ“ﬂsfl%’l%ﬂmh‘%’?é‘%”@é‘i dAsmibsen from
N, 0, and S, owitlh lbﬁeﬁmmmmaqhgmmmgceaﬁ ntepehhing ite adfonh aeRdybieycl i ¢
heterocycloqh%%“m&éngs contai ning one or nore, for exanple, ?ron11 to 4, or
in certain embodinents, from1 to 3, heteroatons chosen fromN, 0, ‘and S,
with the rendfiing ri Aglagit(Sisihased mybamedndno Gtk melmxsaltgedl te fficarRle
heteroatomii grgg@@} AR R [ [ For het er oaryl
includes a -11 5 Hlneped&%g%gg%cﬁ%loaﬁkylégﬁﬁgf ﬂ@é%%ﬁﬁﬁPoPo a 5-
to 7- nenberé@”ﬁycloalkyl ring. For such fused, blcycllc heteroatyl ring
'systens wherjgpmjonl y gne, 95 P’*’b u c | ne .or oat ons
poi nt of atéaclunent %g Phe’a d ﬂhﬁﬁﬁyegggggnatﬁggﬁﬁﬁ g@ﬁ&@ %0%938fkyl
ring. When tHEMRHge mﬁh%@%’ ﬁ@f ocgurang titet ﬁmdmrxpimntxmmmmmmmw»ylielcgmw)up
exceeds |, thager &1@&:&&&%9&% P ﬂ@fah 8 NBor 098 certain
enbodlnents {he to unber roof n. ggﬁg?@,mmgmﬂ ﬁmeﬁéﬁg P?laa?oup IS
not nore théH’sﬁt‘“‘ldri“n‘é’éref“éinwd@ﬁbw ‘ﬁ%ﬁ’l"sﬁndfw@stltm@ﬂk}mmddemnedbel&rvandvﬂ]) at ons
in the ar ondtueddi@d ALY fitled ; E Ljded within the
‘definition of |wer o;b?yl ar 1e eojl ealgle%‘??l rgé@?%g);myélﬁ&énﬂd% T REo% des of
nitrogen coAtBAFR B fieb §F@ﬁﬁ§em§Hé%ma%mgmwﬂdwmeﬁmbxwa@poomm§$@ﬂm and

>5(0)2 deri ‘gj@ﬂidn\é&ﬁat afe sﬁa&»ﬂ:aﬁl},"imﬁ@&fc@l'dﬂhﬂgu&ﬁ}?ﬁ{ﬂxsfcasM)oﬁ@h&gl &f}%)ﬁﬁb?ar yl

groupsmcl tﬂfﬁ{) not limtedto, systens
1'i nkage bn assrAg‘ T8 PUTTRIETR Sralght Ch@m@hd brencpeghaindyving thp yardicaigt,

2, 3- pyr azi n!ﬂlmbc% ,Oﬂcallﬂmraﬁﬂﬂsnwncyl %oﬂps@éﬁdlmy%ent}{&se oi?'cp,% opﬁ(éfid\ﬁ]s‘?dhgg leg o ayl |

23pyrazo|bq¥‘JN0 g"g‘i I|n , isoxazol inyl,

‘t hi adi azol i ny ft}a?xraﬁ’? l FlﬂWeP@ﬁxmﬂéﬁ%&ﬁ %ﬂﬁéﬁmssesﬁgﬁh&twght and
benzol ur any bianded Zleimalta 3ofémY ko 6 baeol ztdnel waﬁiksflif%ﬂ@ygmup& fn'cﬁéé) ¥&1 1,
.qui nol i nyl, pyrazolyl, and 5,6, 7, 8-tetrahydroi soqui noli né. Biva nt”

radl cal s der| ved from uni val ent het eroaryl radicals whose nanes end in
"-y1" by renoval of one hydr ogen atom f om the atomwith the free val ence
are naned by adding "-idene" to the nane of the correspondi ng unival ent
radical, e.g., a pyridyl group with two points of attachnment is a

pridyli dene Het eroaryl does not enconpass or overlap with aryl as defined
‘above.




[ 004611 n the term "heteroarylal kyl" or "heteroarallc.r.", heteroaryl and
al kyl are as defined herein, and the point of attachnent is on the alkyl
group. This term enconpasses, but is not limted to, pyridylnethyl,

t hi ophenyl net hyl, and (pyrrolyl)l-ethyl. [0047)By "heterocycl oal kyl" is
meant a cycl oal kyl residue in which one to four of the carbon atons are
repl aced by a heteroatom such as oxygen, nitrogen or sulfur. Suitable

het er ocycl oal kyl groups include, for exanple (as nunbered fromthe |inkage
position assigned priority 1), 2-pynolinyl, 2,4-imdazolidinyl,.

2, 3-pyrazol i dﬂlﬁyﬂlepmiwbm@ﬂi wirltyl, Se-byiperibdyl, perdyl Pipeni, a‘j;yjaants@,mdopentyl,
2,5-piperzin I i ng

2- mor phol i nyl}{é}{gn%ﬂﬂ 5}85195 e 3 %tﬁ}% Fenlfrfba&el(} @8§gﬁﬁéﬁg}lﬁet‘%an°t?% &@ﬁt qfélﬁélssi gned
priority 1). oSy s Sﬂ%@mlﬁ\@ﬁ@ﬂ allgyl, bnﬁduhatwoqm’fntsrce‘hmmnerm Borehange Cn
nyosin or sa i r.- 1 ndj spanse t.p .t he
presence of glgﬁagalgl&%%g%ﬁgﬁﬁ?g angnc‘{2 :%If[fc fof 1same%1g§1 g lg‘:’;Iw}}e]f %llﬁlve to the
activity of ¥PHeuHRHSE askseilis aylsrefarions it hamcdbalevonetod isethes boingoand.  The

change may bguaf: bNGIHERSSE: r " b nd may be
e o Thy druite HIEHGE actl:nigxrll&gttd l)’e'ehé’on%%ss@d ﬂg& I&aeaﬁwg ﬁ%l }(sntlc%nttg‘

sal : corner: WP, %eﬁéuwlnﬁ@%‘l%ﬂliddﬁ’u@f "mihwl’bxoﬁwﬁmmmltmd tagropil. nor e

ot her fact Or‘Sﬂ%ﬂiﬂcﬂ’ﬁ@feﬁrt@alﬁﬁfgﬁﬁlﬁsMﬁﬁbﬁb B%of 86pEer e activity. [0049) The
term "sul fan includes th -S-(optionally substituted alkyl),

:S-(optional ﬁégmgubst i t(ﬁ?@ﬂu‘%} Wd)"a‘fcs i Ddrasalpn sop et fused pisscisaingr oar yi )
and - S- (opt i iRkl sﬁdrbﬁb‘sﬁmﬁﬁdﬁ@ﬁf BEoRLORY Qllsmy )3 1o 'lf@ﬂx?;ﬁoaqb%ﬁ hﬂ‘o@@ﬁkme ncl udes

the group C S-%PB% Ifar]%(ﬂ )%0050 The term "sul I nc

groups: - 8( O MY 2t )‘”L(’| t i tGAEPIes Pl subelis grewy ing 4@9P3;010P103('199wb>mbnal | y

substi t ut ed cazblyij)c)liy} -ﬂ&( B)ktohpdyl @ﬁ@ﬁl|ab’bt’$dg&$&idtchﬁe6@atﬁ1@t%@i‘1ﬁ?%%1§&%&suchtas .
optionally

~S(0)- (opti | | Sti | eroc 0 and

substi t ut edQ{e?f?nbOHo {5 %ﬂ%gglé??“‘t]ﬁc‘“\é |*?§H{§|°ﬂal?3ﬁa Hhwgenthe gr oups:

- SE) 02)-H, dS(cazydanémmaienmWJMagub&kahp&tblﬁsgta&hKML2)4,d5 sh ﬁ@@ﬂép‘taﬁiﬁrb@ﬁﬁhcﬁeﬁe

su stitute substituted hetenmary

= 5(02) - (opt |%%gpmaﬁﬁgstl n%’?}é é%(jcycl oal kyl) ,-S(02)-(optionally

subst ituted Iﬁ%@bxy) B}B‘(ﬂﬁ@)y”omﬂcmnaal dliyl gutsdtiatiiet edonpy hiousglen bndge such

—S(02) opti | Iyl ox S 02)

substi t ut ed%ﬁg#le%kgé (E:) ﬁltééél Oll%%fl e%ot})ﬁ)%gg% % C’op Oxg’nsgé P‘so’%%%tb“ “Hed

am no). [005’2’}&%211)@*%1’!35ubmi%utle@élﬁtoaashmm 24bexcay B hdm:@nsﬁ t hat any one or

mor e hydr ogensn n0.Qr . ar i.s, repl sel ection
fromthe indi cﬁé}n&gfgﬂ%,% gl%gﬁgé]@‘% ? Og%aﬂg’ggﬁmﬁpa%m%rag‘f% s?mr%r

val ence is MoH" skeesfdaw, prxamplesiiss belowe ﬁtovwesalb)w’ feferseip alko)) grolpen 2
hydrogens Oﬁkqﬁh@or@&@f&%aﬁ;oh@m aced. Conbi nations of substituents and/or
vari ables are perm ssible only if such conbinations result in stable
conpounds oﬂ“‘h"glef ul - Synerrkalkexy it mearbdivalosyl srouptitshel thongoumdyegm st abl e
structure | $igRanin kool %Mle%y@l@ﬂgﬂ?%y&l%oxk%ﬁl%cﬁﬂoﬁh%ﬁéi&%’ xbRPuSt o

survive isola i on froma reaction m Xt |l ation as an
agent havi n@y treptens enddhelite The ougloplicyltayoup oRe @@k’ﬂﬁiphmfw1@ﬂ@§é’as 7@,
subst it uent s; i@y, @ﬁiﬁ%@l@sﬂkQeIB@%ozcﬁﬁlﬁp1§tds%FBM5@ For exanple, it is to be
understood 3 when g%cl oal Ky é is lIsted as a possible

substit uent e poin f“%?%*&&%%’t’s FyD Q- syl €i0)-t GriHEQdor e
structure i Swteﬂoahme(:@)kmhd (ﬂ@éﬁob}@mam{,@@ﬁﬁl m%letn%é@oulﬁg Qt%échéo% aﬁ af3hKY !

cycloal kyl, het er ocycl oal kyl , heteroaryl, unless ot &rwi se
expressly d@tm ﬁé%ﬂ“o?‘%]? tp o E%’e@’t“i“\‘)’éﬁh@’ ?{116 whpneialkyh gyalsliyylopuyt, hefesphzyl,

heterocyclo aldd}#lelocﬁﬂﬁhﬂt}@ e l’a@@zl’st}{lbe&\l'lﬁélﬁ | Boy? BRuN 12 fOnSinkitdRted furdber SHCH aS Up
i ndependently chosen

to 3) hydro aced a su Sstituent

from -R', ga(‘egﬂn Wﬁg‘/%jﬁmp‘(”e‘)f i 2 Wy PeHE HeydsH i theﬂSRbe‘e‘bﬁPal?ﬂﬂdl ne,

guani di ne wiemei For exenpid 2 ODIcel ga(fuptlm @Mﬁrzg{&w\@wm’ﬂi@ ﬂﬁlﬁﬂﬁ (@%g:r@pl aced with
nitro, - CONRbI e,

a |l ower-alk roup, | e, hal g ano,

-000121), g’%ﬁ 8&0@?&3‘%“"0% ta“ SR d thefwm@@mmyé@—wm
- S02NRbl e, @tadhed Nﬁl@@hZHﬁﬁ;&lbonyl caibmh&ellieﬂmh e bRoBNRSShal MO MaRicl aRabdr ¥r
substituted CI -C6 alkyl, optionally substituted aryl, and optionally
substituted heteroa.ryl; R' is chgsen fron1hydrogen optionally
substituted C -C6 aIkyI, optlonally suﬂgtltuted aryl, and optionally
substituted heteroaryl; and R is chosen from hydrogen and optionally
substituted Cl-Ca al kyl; or BY and | e taken together wth the
nitrogen to which they are bound, forman optionally substituted 5- to
7- menber ed nitrogen-containi ng heterocycl oal kyl which optionally includes 1
or 2 additional heteroatons selected fromO, N, and Sin the

het er ocycl oal kyl ring;



where each optionally substituted group is unsubstituted or independently
substituted with one or nore, such as one, two, or three, substituents

i ndependently selected from C-C4 allcyl, aryl, heteronyl, aryl-CG-C4
al kyl -, heteroaryl-Cl-C4 alkyl-, G -C4 haloal kyl-, -OCl-C4 allcyl, -OCl-C4
al kyl phenyl, -G -C4 al kyl-OH, -001-04 haloallcyl, halo, -OH -NH2, -01-04
al kyl -NH2, -N(Cl1-C4 alkyl)(CG-C4 alkyl), -N1-1(G -C4 alkyl), -N(Cl-04
al kyl)(C -C4 allcyl phenyl), -N1-1(Cl-C4 al kyl phenyl), cyano, nitro, oxo (as
a substitutent for cycloal kyl, heterocycloallcyl, or heteroaryl), -CO2H,

- C(0) OCI - C4 @O SamCAThat kG1-T{aBoxSdrbenyk ylodp is akMNly (o63kp Gdviiad fhath ) 10 6 CONI - 12,

- NTI C( 0) ( C1- he Cl- 04 al kyl 0) (G -C4 al kyl
IN(CL Cr a1 Cap st aqaa RN RSN o b ey ] 01 04 phenyl, o
-0(0)01- 04 hﬁ&&é] kyl , By6@hdy’Gs st dlelzooph ; NHBOZ(Cl C4 al kyl), -S02(phenyl),
-S02(C1-04 h kyl 4 Y P2N1- 1(phenyl

-N -I(802(C| 8‘14@9# k§ Mhe%%lglg%"(“a‘ﬁg%w%‘ ‘g“’ 6%1‘(‘:‘& BRg, ggu ky?/))
[00541The terns %wbghqselui&@mhymmwhwuy subktithied Opteslingyptiaally eypkituaad

het er oaryl ala@?ahcf‘&ﬂuklfi’a‘?lyQﬁiﬁtnﬁrﬁ)ﬁeﬁgﬁqypgﬂdde (-0-) substituents, for exanple
N- oxi des of nltro]%en contai ning aryl”groups, such as pyridine-I-oxide, or

>S(0) and >S(0)2 Wef Phpai fipeshydiogen Anf aptionaittsabatibutig cgmmpm of 00551The term
"substituted acylg? aﬁ@f{etrdﬁmtt e&aae.wﬂ{ tgélﬁﬁ?%tﬁgﬂg&ﬁlgﬁ ﬁ&{%?a& g(}ung{ f%rm% (%, 1?%{%

(substituted cycl oa % st
het er oar y1) - Boaftuted gpy (%%H%ﬂtthﬂmoéﬁl tratriadyiotaordldatiyl Jhich Gtionaliptiedwien t he

group is att a@h@&id‘iﬂbn&lm@teﬁ%ﬁ&‘§cle%{c& !ﬁ‘é rﬂf é’fﬂglpa 1&{&%@@5&@[‘%{:}1& het er oar |

functionality and vvherel n_substituted a
and het erocycl oaleeea?’egﬂ‘Esrm‘W@%é’ét“iW@qpyﬂ J@J‘?lYéP ifutedoit comblaydre aryl |

het eroaryl , %&tﬁ@ts&ﬁ@ﬁc}lﬁé@@s&éﬂtedmﬁ{@ﬂ & SHE L4, h@{@m%y Lch EQcPa q,ﬁUCh as up
to 3) hydroglen at qgsé%rg [ dro y a substituent In endent1y chosen
from -Re, -ORO%Y f¥att R%aﬁ 7(931 £ RH S 8l )04311(819 ciyguani di ne,

guani di ne whér-&j a:ilcﬂmﬁ etbcmmﬁlo@lﬂthiwo guBNING, NE, byglrcﬁg@ﬁs are replaced with

a | k C2Rb, - CONR. bl
2 oom 2 6% OB R A R i s v ki Brlsrads, 0051,
- CONRbDI e, NIECOR alkyipiﬁﬁjd\] cyaBQ 21, oxoJeRdNRbiRRterd RE cydﬂiaﬂ(%pgéi@ocycloalkyl wher e

e o A L

‘chosen from QON}HQ Enakily -CUIss, nmfm(m(cmn@&yml NMC(O)Q:’H@I})Q}‘IGJ |y substituted

T e XU
t oget her wi tR¢ )F?erqwhqﬂ&ﬂgéﬁoi% GabinlohikyIh€)C(Qye-Ch alkni; Sdz(mm;@[kygpt i onal ly

'substituted rg@gzl@gr onta 0 V\/m ch
§opt| onal |y |S?éfp§}‘€a)‘é§ Cﬁgﬂgil]}%}ﬁ)b%ﬁmﬁ%t er%\g%(gg(ﬁﬂ%ﬁ%’g{ @g@%ﬁ N, and
S in the het¥FSLYEN @a?lll%lleHS%hGn}’D and Mﬁ%((bdlzhaloqﬂkymnal ly substl t ut ed
‘group is =s t ut ed\Qp one.or nore, such
}gs olrcl)e tml[ldﬁl??] three %u%@&?ﬁﬁ%gﬁg%&/n%ggggé (f%fb%gy aminétbc "fl}g?ir{? a-c4

al kyl, aryl X R %ﬂ’@‘?ﬁ% bicyplig FingGysigas a'hWhat leétsécurmrrmgus}dafbﬁ}w%tﬂlalqutmp, CI -Ca
-hal oal kY1- , T A | 1 .

hal oal | cyl | %%mﬁééﬂhﬁfw ene. IIQij:e Qxdﬁt@tlr &H?Nﬁyic rm%%g?e: &wl ?["1‘%‘94 ")“f‘éi‘e 0 4
allcyl), - N#PE @Ica@"yﬁilkﬁ)ﬁd)ﬁl@maﬁwf@CX@@lalﬂaydm)E( Cl-C4 allcyl phenyl ),

~NT(G -CA glosy phenydy) @xaﬁ}ﬁ@nﬂy{ it Jd@@& aHX 8. rﬁeﬁ%mg%%%h%% Iu%% al kyI

:cycl oal kyl, h%er ocyc/| oal : et eroary

_CON(CI - C4 gHs )a(SC @4‘6@]’9{% i)etero_cm\\(ygmmnahmw Dor mo@G}de@Qatomdl-d@()@)\( Cl -
?éal kyl), - NHGEER)N, Fﬂh@lﬁ’t}/ﬁ )3;01 'SM1@JSE:@4)LC§$IK:M %(%@1(6%@41}1&1 1|e)of 1618 g%:%is ?) 4

al kyl') C(0) (Qh&% % ).C1-C4 Ié?/

‘hal oal kyl , B f‘%lzﬁlarlk%lﬂwoms taghureyt Iaawh@w the Garmwvlawgmyb ying or
-S02(Cl - 04 tha hemlokytidalkyt 18132 bddheds 1ad1§ﬁ@ﬂﬁﬁ@ fr og‘flsu@étﬁﬁ%c) benzc%@%&@vaé&o@ Q§d1y| )

- N1- 1802(CI L "%{1 %e) - NHSO02( phenyl ), Cl -4 hal oal

nore car bons i1 heesialsager fiy &togﬁﬁ‘”}a@@il Eﬁﬁé"%‘fﬁdb’émyaﬂb&@@dlsbghvﬁ]ﬁmr ogen
joxygen or sulticds dasvel 66 uasalbitgoRojns hﬂﬁoc@aﬁs&%&%ﬂ%h&s@ nElH@s hald Wl"?f”a' ns
‘at the carbonyl. [00561The term "substituted allcoxy" refers to ‘al Koxy
va/nerel n the al kyl constituent is i

or



substituted (i.e., -0-(substituted al kyl)) wherein "substituted al kyl"
refers to al kyl wherein one or nore (up to 5, such as up to 3) hydrogen
atons are replaced by a substituent independently chosen from -le,
-Oe, -0(C1-C2 alkyl)0- (e.g,, methylenedi oxy-), -SRb, guanidine, guanidine
wherein one or nore of the guani dine hydrogens are replaced with a

| ower - al kyl group, -NRble, halo, cyano, nitro, -Cde, -CO2Rb, -CONRbI e,

- O00RY, -0CO2Ra, -O0O0OONRDbl e, -NfeCORb, -N eCO2RY, -N eCONTel e, -SCRa,
-802R', -802NRbl e, and -NRSO21le whore le is chosen fromoptionally
substituted €My Oépmb’dwémqf%%w9le§ab@tqtqrmwuthamy¢ valeaprhropricd il | y

substi t ut ed Qﬁﬁi%r Oiaéntl fo the name oFBe btre§R Qﬁﬁé"urfnfam zlfThwa@th' QR&IkN1 SRSt tuted
01- 06 al kyl, tionally substituted a substituted

het er oar yi ; &H g0 paanty @qumwapaé@wm @m lmm g enqopped Cl - Ca

al kyl ; wher eoﬁ@@hamraﬂmdmw mms@l Ed@b{@@l}f%ﬁ’:&bﬁ bbiow =BbRE if drldbefoRr

independentlg ]iUb Iltgﬂﬁf hx,B ? 8 such as one, two, or three,
subst i t uent s T HEEPEATERET [oes & et aifhp 13??10‘@010@@1&FWPC ting, {pe TeSREREBTREY | |
aryl - Cu- Ca abystehris hdw@deyloar yyh; &ldefidedakienyl -, C - Ca hal oal kyl -, -OCl -Ca

al kyl, -QOCl - Il cyl phenyl. .-Cl-CA alkyl-OH,  -0Cl-04 hal oaIIcyI, hal o,
JOH, - NH2, @4@4 al &F@ﬁ%ﬁé,ﬂﬂﬁg’&%ﬂw@mﬂ%ﬂw al kyl), -NE(G -C4
al kyl), - N( oo al i cid the @i GhylakRydrpyhenyll,)ayl mmtwm~ewdehxlcdwwp andli tro,

ot & o) B b8l siorip et o, MRy or ekt byt i hop e %garyl)
al kyl ), cor\nenmﬁpmm OReiving plaidylly) and-tNHGE0) ( phenyl ), - N(Q

G (g e R A RO P 4

al kyl), -S02{ 11@1@9% ligeludeSOR(I: <l@aritsalbroainkyhd jodinB02N112,

NHS05( 1. oA e oal E“??J’a”ﬁ"’ e T S R

" pol yal koxy" 036%0114'1‘@“{5013 tigied| with Isuberd talopethtahd, ggieaie)p t dptrairalth y
subst i t ut ed e@ﬂo&@ﬁ‘l&(ﬁumﬁﬁgf Haﬂ)%éwﬁs %{Flgg& of F{ﬁgalgﬁ 1110&@_@&1\5% ﬁ%@%@tg‘d wand
reS|dues of glycol ethers such thyl ene
L 0( CH2C1- 12d51f1@l%3m°1hﬂe41%u0}<om%hyér% flugrosyels angfpema ﬁgowcé,méh as 2-10, and for
exarrpl e, 2- Joo4dot her «pgibsi-t éﬁtﬁgpa‘é’éegoﬁ?ﬁyo %fé}ﬁi}el{:émS&ﬁ&l{c%&fbk}c@f&{
-00 12(Cl -1(8 gOH where y is an integer of , suc 4. %71The term
"substitute WBB%;?&%?%B?%W’N xgrRs:diofig te feordh eruipinembpineiyfen PRy ) -

0-C(0) - Vmeriﬁtcfbatd”tﬁ cB6:Q4 Porh 37, 8t AAGNRD 10 rdnlini u%%onﬁtb&ﬁggzﬂﬁc@l L ough the
‘ and wherein substituted refers to al kyl "wherein one

car bonyl CtIP alit "

or nore (up Bk e AR oG SOSYIRG ey B1Tca s FpRiceliPR b it @8 Mispriain
subst it uent crbdépenserid yto@hmes@dsm(fmmson from N, 0, @ud 8, G the @ BdinPan@l ky1) O-
(e.g., nethy uani di ne wherei n.one of nore of

the guani di H 3’“@8@85&% %‘f‘é"""?%’ﬁ%é@%%"%qlﬁﬁf topigfgiesest iR g1 HHGBHTINE NRbI e,

hal o, cyan, [mctesr 0, G@anmpmoaaymﬁmm o - &@ﬁ&%}ed he@a@@&@aucyi OOONRbl e,

1 N e - H g a% 11gR§1 calto g %gb nbbreg cyclo;%p{ ! F 1 1 i 1 ﬁ
-8021e, L SOPTIRYUF 878 iRy 1OR A Jell‘ég I8 Ei”’éj %%@Wﬁ?Bﬁ?Bﬁ? onal | y
gsugst itut e(cji rigk sﬁmnalvﬂlﬂem ptdne Iﬂhé Mn@u&ﬁilhi dhﬁe@ﬂn@ﬂ’c%&tam@tﬂﬁie QiFHﬂoQﬂ@i" ly g
substitute i opa supstitute
01506 ai kyl "SR et P b eneo g man b Saisel pEtbed

het eroaryl ; Oéﬁélld@|a®1r$hn0$ehewmmhghmdremgan lafhdlseOtcicanak ki nstedfcbtiw @@ 01- 04
al kyl; or her. w nitrogen to ich they
are bound, éorﬂrlﬁlg% (%n T Slﬁgc%d?}}lglts 19% ?%1 Hpabe 8} Qf"bj]@atﬁ‘gﬁﬁ‘ét lﬁ?tema‘y group

ni t rogen- corft flilm’fﬁgh&me?( énmiymlemabdlmyxhte vilkei tathl mpﬂmxmaiala{uy()latm{swd&ﬁ 1 or 2
?Idﬁ:\:]:“ onal %&Tﬁﬁ?ﬁ&%a ﬁl%gé 1?)?5181(1 ﬂFal;lqm 95’0 in ud‘[aé alltlsm gie LS mtna ﬁ%@f‘%{ L(f) g‘dk or

i ndependent P¥idg ﬂﬂ?é’ﬂﬁl\t@ﬁbtf@cbxvmmthmeiewf mtmgel; cmmmhnmylgmps twub as pyridider ee,
substi t uent <3| y | het eroaryl,
aryl-Q 4 al@f‘;}ﬁ@e{ﬂ ﬁﬂ%gri ﬁﬁgﬁgeﬁ[{ggﬁm 981& :&35 %O‘F f&al?l}{és of -4 al kyI
_O0-C4 al ki¥FREslaroups @eluga bt dsot @mted QCYsiSas hanmuere@ﬁom fhah@;age OH,
-N1-12, -Cl1-C4 alkyl-NH2, -N(C -C4 alkyl)(G-C4 alkyl), -NH(Cl-C4 .

-NT(C -4 alkyl)(G-C4 aI kyl phenyl), - Cl- 04 al kyl phenyl), cyano, nitro,
oxo (as a substitutent for cycloallcyl, heterocycloal kyl, or heteroaryl),
-C2H, -C(0)oC -4 alkyl, -CON(G-C4 alkyl)(Ct-C4 al kyl), -CONH(CLl-C4

al kyl), -CONH2, -NHC(0)(Cl-C4 al kyl), -NHC(O0)(phonyl), -N(Cl-C4

al kyl )C(0)(C -C4 alkyl), -N(C1-C4 al kyl)C(0) (phenyl), -C(0)C -C4 al kyl,
-C(0)C -4 phenyl, -C(Q)Cl-C4 hal oal kyl, -0C(0)C1-C4 al kyl, - SOZ(Cl- 04
al kyl), -802(phenyl), -802(Cl-C4 haloalltyl), -S2N H2, -802NH(Cl -

aI kyl), -802NH(phenyI ) - NHSOZ(Cl 4 aI kyI ) - N11502(phenyl ) and

M 1SN I ~A e - ~NAArr s - a M 1 L e T ] o M



each le is independently chosen from optionally substituted al kyl,
optionally substituted cycloallcyl, optionally substituted acyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted
het er ocyel oal kyl , al koxycarbonyl, sulfnyl and sul fonyl, wherein substituted
allcyl, cycloal kyl, atyl, heterocycl oal kyl, and hcteroaryl refer
respectively to al kyl, cycloal kyl, aryl, heterocycl oal kyl, and heteroaryl
wherein one or nore (up to 5, such as up to 3) hydrogen atons are repl aced

g?/ks 1;sgbst Iet %ﬁﬂ%ﬁ%%ﬁ?&gg&é&%éﬁgs %??“];yg élT)é’Hihéh 4ﬁ§’fﬁ%§3§aﬁf@1 \?(A%é IQEI gzone or
nore of the guedhiyyaepytintiiogessyyamaing asedomyl, b,4amldostnyl abdadolignoup,
00N 6. - PR iR DBy L EERRBI oD bt oD SRR - NRe CORD.
-SOR, a, - 802RnzqfuraBSObhRolng dazale], ﬂNRMﬂﬂl@B&dmny] triaofye geindmyl, ﬁﬁﬁl’lﬁ%@ﬁdf rom
obt1 onal 17 bbb EimenRf, ot Rb e hoR et PofPrd b Bnal 1 y
substi t ut ed Glos€oanads leyd in "fyﬁth}’wcnmjvbhpi suigtliogen 2k Bory ke andwidphe freal |y
substituted %&t%a%ﬁt%tm b3 B3 | Rer TR SR bl SFHLYAL OB hoRah, aRRELR0R Y

substi t ut ed
nitrogen to m;wlﬂmwamthb\wmts rﬁﬂﬁttmhamt@mwmdﬂiéblgc $ielvsteivl daeedots- to
7-nmenbered niLd; 1%9&19%ﬂh%§d§§%ﬁ&8%%&)Oal'Cyl whi ch optionally includes

1 or 2 addition et er oat or ected rontO, N, and S in the
het er ocycl odPR4gl r|ngmfmﬂﬂﬂV%Wﬁéméh&aﬁhl@pwﬁ@ﬁ&W”Mwyubs@Wﬁhﬂeﬁmgﬁbup is

unsubsti t ut eflafds HeRGE RRNAEMA s ﬁtépiﬁﬁént fétoﬁ" %e\ﬁ/{kglzktt&ge?fﬁ@ tc mﬁ&b@% one,

two, or three, substituents i|ndependent]l rom , aryl
heteroaryl, igpqpinged togpsgidripethyl, Hetpéwhwwl @rd @arayidydthyl. CI -C4 hal oaI kyl -

- 0G -C4 al k Mbe47 OCL- G&y ‘@ﬂctiéﬁblo% i” i 19& 1 %@ﬁﬁkﬁ@s}ﬁﬂé in uh@th)ne fo@o'{ir orhle- 12,
-C1-c4 aIIcyINH &m -C4 al kyl) -N( - aIkyI)(O
LG al kyl ph&A(Py atom etﬁpla@ﬁ‘a’l Wteﬁt@r@mﬁuyh asegi%a% nitpgeq & sulgioS tﬂa&

substit ut enUlefeﬂ;rcytﬁfyiﬂ@@]oiﬁié|11mld’dl€ti81réil§1&1§1la (h@lntﬁﬁﬂ)med(?i’onhﬁﬁ& B pokition - 002 1-1,

~C(0)0Q ¢4 al k Cl-.C4- CC% -NHC( 0 4
RS O i i) S e R B k7 e
-C(0) G - C4 gidoniyyl, 4-pifrly dnd2ds-plpemll, M)k zodpshiad dlcb@yhplate@C( 0) CL- C4

o A Ao R b B R SaSIR L S

- NHS02( Ci - Carihatydal kyl ), and wherein optionally substituted acyl,
al koxycar bon sul l'i nd sul ; ned here
00801 Conpotih®l of' g aRrend nep S BsEadS SR PbTad Foomaipe i ca

i soners of @@nﬁmumd@umfmﬁmhmuhammmcKaman&mmsofamﬁmmmhammmmkmﬂnes t her eof .
dn addition ude Z- . a or.cis- and
trans- for ﬂ?ﬁﬁgRﬂgnﬂ§“%%W§8 CQk 6gﬁmc rBon do %P%”H%n 5““% o Pose
situations, cehgougi. nrﬁm‘?e?h@mamawbmrmmmsedtaats‘tte'roewweese ih acdivity,epd dnelhd y acti ve
f orng, can Q@e ) tieadll.%glqnigl ctﬁ)ﬁ%mﬂgk&{ rﬁé ttﬁy @}th 1%?}{33?11 or the sz mestmolflguecto th%f the
vacci nates. Resol ution o pl'ished, for exanpl e,
by convent i érahcting phibesonneuid wigh @tcwstnatel qtlz:afdptgn thanmtttue aﬁcoesaemeomf a

resol ving agg&ﬁmng&,g@yonatography, using, for exanple a chira

hi gh- pressure I|qU|d cIuonatography (HPLC) colum. Where conpounds of

Formul a | eX94%ls i n Ve teynSsulfamd onendes theqrawps: &N'amoeéélbfsebstliutede&y]df t he
present i nventdaihal; gdbu@le @l Al

[0060]C‘orrpoun€0Ip m'g 3 15 Q&Rﬁg&%ﬁg&g@ﬂﬁhaﬁo&ﬂgaﬁ@ﬁ?@ﬁn ous forns
of the corrpat'fﬁf&sted iﬂﬁ@pu&ic’ﬁ@yl) fEW%)‘e‘&lﬁ?pMend%F {rereiopih Sy - Cp@bﬂﬁ’dfp@liyrmr phs,

sol vates, wémt es, %éem{atmyp%exm tﬁ@ mt,wct@@tﬂgs@?%émg@s)

confornatlonal and anor phous Torns e conpoun as well as

m xt ures t hg}bétgpted E,MS%@)—IOPtI{@d]ﬂW ututecbz@ylié n@{p@mptmngtycpub%\y@hetemﬁ]), maybe
used inter crmoye@btmpﬁnﬁt&tmﬂt %Qo@&%cﬂ[{ﬁ?@ﬁd s?oj RIS, dﬁ% s%émﬁédyé&xﬁé)l I ne and
anmor phous forms of the compound, includi'ng, for exanple, polynorphs,
pseudopol ynor phs, sol vates, hydrates, unsolvated pol ynorphs (including
anhydr at es) , confornational pol ynanphs, and anorphous forns, as well as

m xtures thereof, unless a particular cyystalline or anorphous formis
referred to. [0061] Chemical entities of the present invention include, but
are not limted to compounds of Formula | and all pharmaceutically
acceptabl e forns thereof.



Phar maceutically acceptable forns of the conmpounds recited herein include
phar maceutical |y acceptabl e salts, chel ates, non-coval ent conpl exes,
prodrugs, and m xtures thereof. In certain enbodi nents, the conpounds
described herein are in the formof pharmaceutically acceptable salts,
Hence, the ternms "chem cal entity" and "chem cal entities" also enconpass
phar maceutical ly acceptable salts, chel ates, non-coval ent conplexes,
prodrugs, and mixtures. [00621"Pharmaceutically acceptable salts" include,
but are not |imted to salts with inorganic acids, such as hydrochlorate,
phosphat e, dilffi§8kphat &be e slpoRtndudes bk tave; -SOFna(Q)-(niidmit e, and | i ke
salts; as m'sbbsﬁ@teﬁ@ik&ﬁ S‘(‘dzﬁo;ﬁ@n %@t‘ltﬁ[{)@ﬁ'&f? Sgﬂf{ﬂ htidall b%ﬁt mal eat e,

nme

furrarate tartrate, succinate rae ace act at e, anesul f onat e,

p- t oMenesul f SREEEYD2SGryoptionly Wﬁ%ﬁﬂdﬁ%‘@i@aﬂ@’ﬁzﬁé@zéiopg‘waﬂhwbatt@ied
stearate, andn{akﬂgas@ﬁj q:tﬁ;uﬂiy sﬂ&txﬁfe@h@foﬁy) XD tdRdy subdd MIRF By bSO

and |ike salt d?) gx % rmaceut i cal 35 accep tabI e cations I'nc ude but
are not |im t'eg2Eres Y&ﬁ?mﬁk& deerogynoakBrED A %p@rﬁpﬁlﬁ’ﬁﬁnﬂsﬂsﬁi”&% and
amoni um [ 0@e3k).n addition, if the conpound of Formula | is obtained as an

acid additio I t frge ase, can obt ai ned by basi fying a solution
of the acid E%’Sﬂ Con\tyg? 55 ysubﬁ ifulgdreps bﬁcggﬁﬁlﬁ TReang; thit ap ong08 Blored WGBS t | on

sal t, parti cuoh éekdysimatpdh atmmw guﬁp B adplayeda;ﬁﬂafapstala&ioﬂ fidgtthd h@BatsBddup, MY be
produced by ibn_a suit bIe ni ¢ solvent and

0
treating t heg“’d’?Ei 4%%1121% Cflﬁnaaeﬁl gé’? Sd‘““?"d vilEesrds BRI IEH &
procedur es f oxo (pe.eprthad ladiogemddiliabm ssalkplscctr letiaa&ﬁns:mmﬁumelﬁs Those

skilled in tg&ﬁi/o@%na%’lek Lee 8(?%8&9’% LR rlcl? 3 Sfé{] 0115 éc@g%{nga%%ggg%lgﬁo es. that may

be used to prepare non-t rcent o‘H salts.
[ 0064] As not ewivdbisihetic meauhthtr}a al stblefeaiypound Mntahlctshectmc opecanifto ahygy cal

entities, foﬁoﬁ%&qﬁ%ﬁ 1@&?} 'fenﬁ§1o%‘ﬁ@t es (M% 1s\éﬁ 1511\1/ gémg 03£t1§ ?tﬁ%écgds of

Formula |. The term "prodrugs” I nc es an one conpounds
of Formul a | sukFrsAcrA minieliones enlagent ha'\’lpmtll@ﬂtmaoecaguﬂhtm péresrethalidei c

processi ng ofyt;Bg, BRI arEXRTRL RS th0borP HQELHIF 0{ %{gxlngg% is gd{%e z@lﬁ&st?@&

limted to, acet ate format e, and benzoate and Ives o
functional ghauden (yreldlslel i Sried “@Poﬁﬁeﬁéb&@tl@ﬂip@?mmi of igachoempolthids of

Fonnul a 1. [Q@Etﬁilc]iht@tﬁeﬁfof@st1§&ﬂlr\4@st1§1hc%ﬁfll%§1oﬁ0 the chemcal entity formed by
the inter aCtIan of a solvent and a c?ngound Sui t abl e sol vates are
glky

phar maceut i c8PFY acceptedpi “eopiiueE, ectpalksl, piyl befereeyclop¥syll adi ng, f or
exanpl e, hei }Iie@dmdﬁy&dﬁ@fsﬁtﬂhmﬁﬁ@@}kb&‘@ﬁﬁﬁcﬂﬁm cHrh yelpakiosy totaﬂéyhﬁ%(ﬁtk‘?ﬁ a1‘y!3t ¢,
he

[0066] The t efers to the chem cal entity forned
coor di nat i o °é{° 88&%&8%[&“?18&& VYPé'tea’l on Grnge (e S(Yph $hoP &9 3)67éﬁhﬁ$f‘é1

{) ooaz] The t@ﬂdil’hs mmnmaw@ﬁbsﬁmaﬂhﬁx end[ﬁf[ﬁdilﬁ:bdﬂqicﬁlhel Ch\?\ﬁ cal entity }‘ormed
y the interacti a 0 anot her ol ecul,e wherein a_coval ent
bond is not for Q@‘ q%gt H@@ﬂgf fﬂ@v 1902?)%%@13’59‘}8‘“?’?3@ Y ppdne, BePdsEanpl e,
;orrgl exat i o(rjwieeiain QGO motdur ehegRanidne lfiaezrooéﬁaaﬂc%pidlta&ﬁ/mgﬁ 1&@@&%%& gen

ondi ng, an rostatic interactiops q called ionic bondip

[ 0068] The tepl% ﬁggatl? TG BRE &ﬁé é(ézg‘ ’tgéﬁﬁg} cﬁ@% %?FC&@C%HBII% y whi ch
has bi ol ogi chR"GER], WRXEOth“I;I méCDBZRFR ersiondi- stajwssomi’kaem@ wersogdt i s a
‘corrpound havi ng a tic 069] The _ er apeut i c

ef fective anount Wﬂe" “’0 ity @Sﬂn ]R/lg B%’P‘ i‘ (}rJ PP‘H’F]‘"‘EP@%{‘E[ ‘t‘a?flaa unt

effectlve \/duénpta:dwﬁymummttﬁdacteﬁ)a@lhunan or non- hurran patl ent, to treat a
di sease, e. g., e an_amunt
sufficient to tr eap?’f&gﬁl 5%13 lt‘é : end’ 2‘ h%?“ F%%tﬁ‘gﬂé Fggylflool’ﬂ{}l&f%l? fbsEtted at i on.
The therapemlﬁlaﬁ byticshlfyenbitinecddmizunty;amy be ascertai ned experinental ly, for
exanpl e by assaykng Fsgfﬁl?l%% e }151%01: Olbﬂﬂyfutbsutuiedﬁ—Cz;z?ﬁcy!entI ty, or

,t heoreti cal |y, oavai‘l
; { and R taken together with the nitrogen 1o whxch they are bound, form an optionally

substituted 5- to 7-membered nitrogen-containing hetexocycloaliyl which optionally includes

1 or 2 additional heteroatoms selected from Q, N, and & in the heterocycloalkyl ring;
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[00701By "significant” is nmeant any detectable change that is statistically
significant in a standard paranetric test of statistical significance such
as Student's T-test, where p < 0.05. [0071]"Patient” refers to an ani nal,
such as a manmal , for exanple a human, that has been or will be the object
of treatnent, observation or experinent. The nethods of the invention can
be useful in both human therapy and veterinary applications. In sone

enbodi ments, the patient is a manmal, and in sone enbodi nents the patient
is human. [0072]"Treatnment” or "treating" means any treatnment of a disease
in a patient, incl@gieseh opyongihesibstitiieiproupds disdetisey ot ihdpeidsntyausstinged he
clini Ca! Symiﬂf@m@f mbREsudh @%Q@W&%‘ th}e@, sggéfﬂef?tg indF;)cn&eﬁ%#i Q‘ic&e&] g‘ot he di sease;
c) slow ng or %@i‘t én% the devel ogment of clinica Sy onE " and/ or d)
relieving the 'drddabeyhipigPayk arvlans Pyl heroagCess ks 6h-G hialnilkydd,

synpt ons. [ 0008}-Thelkglprapeii diyRhenkOran, and1.68N.0RE.Y) ﬂ{lﬁag;qg@tglg;awﬁ?{@g m( ﬁ.gg. ,

usi ng NanExpept TM avai l a r em nnovat 1on or
feature of Ch h%i’ggﬂ%*l?:ﬁ %&b{:b‘ﬁﬂn@ “Fre i) CAFEF1-dgek®of t  Corporation) as

descri bed be|“NW:1“‘Eﬂﬂkyemrm|ae{éﬁph‘5@1}acﬂ['mmncylphenyl),ocyﬁﬂ, nikro Soxp (atsrle conpound
Z aren’i's oné, Rl 1S substituted

Sf (p:)g { glz nglt ,O S@Eil’“‘selnggofl:@f\éﬁglﬁ@p&?ép ﬂg@g@%; hetezoqrd), HyEh fe@)ORACH alkshy dr ogen,
Rs i s hydr ogeGONRA-Callty) (i el etky]), L2DNERC hy dnegemcang, RE&ogchydneggn can be
([ (6ot hy! - 3B NG Co S U e B AYF e GBI BiEPbi necar boxy a
te. Likew se rCthe-Corthdudd) CABSpIRnyI, ~C(O)C1-Ca haloalkyl, -OC(O)Ci-Cs alkyl,
-802(C1-Cy alkyl), -SO2(phenyl), -SO(C1-Cy haloalkyl), -SONHj, ~SO2NH(C1-Cy alkyl),
~SO2NH(phenyl), -NHSO(C1-Cq alkyl), -NHSO2(phenyl), and -NHSO2(C1-Cq haloalkyl).
[0654] The terms “substituted” cycloalkyl, aryl, heterocycloalkyl, and heteroaryl also
include oxo (=0) and oxide (-0’ substituents, for example N-oxides of nitrogen containing
aryl groups, such as pyridine-1-oxide, or >8$(0) and >5(O) derivatives of sulfur containing
groups.
[0055] The term “substituted acyl” refers to the groups (substituted alkyl)-C{O)-;
(substitated cycloalkyl)-C(O)-; (substituted aryl}-C(O)-; (substituted heteroaryl)}-C(O)~; and
(substituted heterocycloatkyl)-C{Q)-, wherein the group is attached to the parent structure
through the carbonyl imetionality and wherein substituted alkyl, cycloallcyl, aryl, heteroary,
and heterocycloalkyl, refer respectively fo alkyl, eycloalkyl, aryl, heteroaryl, and
heterocycloallyl wherein one or more {up to 5, such as up to 3) hydrogen atoms are replaced
by a substituent independently chosen fom:
-R', -OR", -O(Ci-C aliey))O- (e.g., methylenedioxy-), -SR”, guanidise, guanidine
wherein one or more of the guanidine hydrogens are replaced with a lower-alkyl group,
-NR'R®, halo, ¢yano, nitro, -COR®, -COR?, -CONR'R’, ~-OCOR®, -OCO;R", -OCONR'RS,
“NR°COR”, -NR°CO:R’, -NR'CONRR’, -COR, -CONR'R’, -NR'COR”, -SOR”, -SO:R".
-SONRR, and -NR°SO,R",
where R" is chosen from optionally substituted C;-Cs alkyl, optionally substituted aryl,
and optionally substituted heteroaryl;
R’ s chosen from H, optionally substitated Cy-Cs alkyl, optionally substituted aryl,
and optionaily substijuted heteroaryl; and

R®is chosen from bydrogen and optionally substituted Cy-Cl4 allyl; or
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i.e., the compound according to Formula | where W X, Y and Z aren is one,
Rl is substituted piperazinyl, R2 is 6-nethyl-pyridin-3-yl, R3 is hydrogen,
RA is hydrogen, Rs is hydrogen RA is hydrogen, 12.7 ZS hydrogen and R23 is
fluoro can be named N-{3-[(1S)- | -(4-

acet yl pi perazi nypet hyr Ea-f | uor ophenyl )

[ (6-methyl (3-pyridyl))am no] carboxam de. [0074]Li kewi se, the conpound 0
i.e., the conpound according to Formula | where W X, Y and Z are -C=, nis
one, Rl is substituted plpera2|nyl R2 is 6-methyl-pyridin-311, R3 is

hygr %gen R%Al is h)?ﬂ mEigigken togethes wl[ty dremgegqu t6RADIcE Ry Bt 8gR8, foftY al SptiBYAL,0gen
an s is
pyri di n- 3-yl %Qgetﬁug%ﬁ %ﬁl &?ﬁﬁ?&e({lm %"ﬁmfm g?%cbocﬁﬁ?d&‘yh’@@lﬂwm@’éﬁf@ Fcgidesret hy |

4-[ (2-f 1 uor o-13er 2 additional heteroatoms selected from O, N, and 8 in the heterocycloalkyl ring

{[(6-methyl (3-pyrigy noI henypi net h azi nec rboxyla
te.. [0075] The chvgnﬁje )3&?{] gﬁt”%{%{ sgng & ?F““Bedmﬁ Buge d%‘!"B%d%‘.S&SH‘&E |
utilizi ng t echifi deesmoigetibh demontyd, ar thtve, selrstitueds gdepeadeats) slelastécr ated beI ow
ey enas G.aubh EnERaebbon, JoARARS I AUS Lot B L Stut0 e

contrary, the reactions descri
pressure, genBfafh gl KT alkylaheprl &G eikrlfmgeOﬁ Smhalcja[l@l, figlo, - OBCNHRr t her

except as enpbpmﬁghcﬁmﬁzh@«@@{%)?& OF, aﬁ@l), Nﬂg@’\&s eﬁ)pem fied, reaction
times and co |t|on}si are intend Xi mat taklng pl ace at
about at mosphefigrdl&re ’-”*UW’PM“W):&NH@W%@ IwhenyP zaveys, flo,avb@(as a-10C to
about 110C ovetstiitepefol 8dioakyiahemcydodi9], 300 o2d), h%& i iﬁ@t¢4%®1' eft to

t ht f about 16 h
BUIMARIITele ek i s U@ﬁ{d« 2 R b N -G eaTogint | ner
under the COHTdHC(C@o&eM) e Ceﬂm)cm)(@iea,mcﬁe&qm beiciy(GRepGt i on

therewith [i a acetonitrile,
t et rahydr of upg@? ?‘?anqul’ ?(&ﬁf ﬁ&’l}ﬂﬁlf gl{(]@gn%dgal?ai@&:@? Oenf-o#¥lor m  net hyl ene
chl ori de (or S&EMCe nbpist-Seuteenyl)chSELityiC, atlbaryD, rm‘jzhgggomzm%m -di agyipnd the

R PR S e o e N e S L A A
purificati onOvf otthere chrboris drathe emtltmtﬁcbesylamhme Irrtagbmsﬂla&td%& ndlegéhl; bbeeh fierei n
;ggcggurel; f gﬁ(&;ﬁﬂlégg IB? %f.eip%ﬂﬂ PPaYta(%n?élﬁgtm Baren SRR ﬁlgga%og%gf;; {: gg{: on

col um chr ont¥8¢r aphy ! Th@ Wm“ﬂub@h&md@momﬁm{@g maqﬂhqhymmem,mtbd@lltsaycﬁrsmuent s

o oret o0 aphik k5 Q9RABRL NN IRESE BEEEIEE RSN v o b,
ref erence t 0¥ moxAples Sll'?élﬁ%aﬁmrfbé) E@W%Hmlmem 1eptabrdﬁwyequhsmaémnt separation
or isolati ONiyRERERIW 8Dsmafup! SO be used. [0079] When desired, the (R)- and
(8)-isomers may be, resplved by nmethods known to those skilled in the art,

for example by fd?*na@li{@rp@ﬂ C@Iﬁllalﬂlcér(@ﬁ)l wefhdeicdiosal, t3R wuamdtmlgem@nmhl ch may
be separ at edwhdgih oRXEHR:Eor ﬂ%’gu&[ﬂiﬁé @ddgéﬁta{ec}gjolao‘éh %fé%%% biRg) §90qu

dl ast er eoi so%kp derivati ves
cyrstal lizatT 6%}§»qyf‘llﬁ’u111€°’of30¥"~l=q‘ﬁ@f{¥ cﬁpblﬁ*aﬁiog?%@]hy O%Ree‘DCOélRﬂéactl on of

one enant i OMRBORY -BR°CENAN LINTTONRIRE W IR? C.shHGRJS for ﬁgﬂﬁe grienzymati c
oxi dation or redu tion, followed by separatl %ﬁ ?f@hf] R@an% Q ahd

unnodi fi ed enanti s ds Cé}maégmwpwaﬁvwsumt@flﬁldcw%mmwﬁsamyxwm a&yichi r al
envi ronnent , asll @pti@XBPFHLQItkI Ricidalyl;al support, such as silica with a bound
Chl ral i gand or _iN q&}gengr esence of a chiral solvent. Alternatively, a

specific enanti ofvefs andi; Rptinaaihabstibyeddeyimpatvh ortioggiin sibginged miing

optically a(}md\b@txd’n@@ggﬁﬁﬁtﬁutetﬂlétb&ia{jﬂitaﬁ@{° 1§6’2&B§J113ﬁ%§1§hﬁfog§94n¥%f'ﬁo?mll}pr by
Convertlng On u(tauadr% r tOt e asy mretri ¢ transfornation.

(00801Many of |‘<j‘“%‘iP6%Ll ?Ptt*a’eaéléi Yapiier AtV BripBlriiecd o1, 103, 201,
301 and ot hendepa‘alemt@rsbssuaﬁﬁ v DR Bi10h &b, | s)chan 3hd, R, By thie GubstiffoRE Al dri ch

Ch | K b d d by th
SR o s oAy LRHE By ML SR Rl ity 2 ool hoy. RACT!

SCHEME 1 heteroaryl-Ci-Cy alkyl-, C1-Cs haloalkyl~, -OC3-Ca alkyl, -OC1-Cq alkylphenyl,
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RI-NH + R2-NH 0 M- 2 H Fornmula l 101103 [ 00811Pr epar ati on
of Conpounds of Formula |IReferring to Reaction Schene 1, a flask equi pped
with a magnetic stirrer, reflux condenser and thernmal well, under nitrogen,
is charged with phosgene or a phosgene equivalent (typically triphosgene)
and a nonpol ar, aprotic solvent such as dichl oronet hane or tetrahydrofuran.
A solution of a conmpound of Formula 101 in a nonpol ar, aprotic solvent such
as dichl oronmet hane or tetrahydrofuran is added dropw se over about 10-60

m nutes and the solution is allowed to stir between 1 to 15 hr. A conpound
of Fornul a l@3£hs&@d&§doﬁbﬁmhdeh&@ﬁoa@ﬂi@ﬁb ShltuelkpiAiNIls stirred for about

the sol ut] on Tl PRURG Toront A EEEHER, HER: REIGrerlBthetle 2o aund
of Formul a 108J(Ci-€4 dikdblenry cmd, npmar pEd (ech sUREAGTL @QGE@EWEh@mocycloalkyl
or heteroaryl), ~COzH, ~C(O)OC1-Cy alkyl, ~CON(Cy-Cq alkyl)(Ci-Cs alkyl),
~CONH(C1-C4 alkyl), -CONHz, -NHC(O)}(Cs-Cq alkyl), -NHC(O)(phenyD,
“N(C1-Cq alkyYC(OYNCs-Ca alkyl), -N(Cy-Ca alkyC(O)phenyly, -C(O)C1-Ca alleyl,
-C(O)Cy-Cq phenyl, -C(O)C1-Cs haloalkyl, -OC(O)C1-Cs alkyl, -SO(C1-C alkyl),
“SOa(phenyl), -SO2(C1-Ca haloallyl), -SONH, ~-SONH(C1-Cq alkyl), -SONH(phenyl), -
NHSO(C1~Cy alkyl), ~NHSO2(phenyl), and -NIHS02(C1-C4 haloalkyl). In some
embodiments, a substituted alkoxy group is “polyalkoxy” or -O-(optionally substituted
alleylene)-(optionally substituted alkoxy), and includes groups such as -OCH2CH2OCHs, and
residues of glycol ethers such as polyethyleneglycol, and ~O(CH2CH20)CHs, where x is an
integer of 2-20, such as 2-10, and for example, 2-5. Another substituted allkoxy group is
hydroxyalloxy or -OCH(CHa)yOH, where y is an integer of 1-10, such as 1-4.
[0057] The term “substituted alkoxycarbonyl” refers to the group (substituted allyl)-
O-C(O)- wherein the group is attached to the parent structure through the carbonyl
functionality and wherein substituted refers to alkyl wherein one or more (up to 5, such as up
to 3) hydrogen atoms are replaced by a substituent independently chosen from:

-R” -OR®, ~O(Ci-Ca alkyDO- (e.g., methylenedioxy-), -SR®, gnanidine, guanidine
wherein one or more of the guanidine hydrogens are replaced with a lower-alkyl group,
NR'R®, halo, eyano, nitro, -COR?, -CO;R", -CONR'R®, -OCOR", -OCO:R’, -OCONR'R’,
NRCOR®, -NR°CO2R", -NR°CONR'R’, -CO;R”, -CONR"R’, -NR°COR”, -SOR’, -SOs1,
~-SO;NRR’, and -NR°SOzR",

where R” is chosen from optionally substituted C1-Cs alky), optionally substituted aryl,
and optionally substituted heteroaryl;

R® is chosen from H, optionally substituted C1-Cs alkcyl, optionally substituted aryl,
and opiionally substituted heteroaryl; and

R® is chosen from hydrogen and optionally substituted Ci-Cy alkyl; o1

R" and R taken to gether with the nitrogen to which they are bound, form an optionally
substituted 5- to 7-membered nitrogen-containing heterocycloallyl which optionally ncludes
1 or 2 additional heteroatoms sclected from O, N, and S in the heterocycloalkyl ring;

where each optionally substituted group is unsubstituted or independentily substituted

with one or more, such as one, two, or fhree, substituents independently selected from
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[ 00821Preparati on of Conpounds of Formula I Reaction Schene 2 illustrates an
alternative synthesis of conpounds of Fornula I. The isocyanate of Formula
201 can be forned and isol ated i ndependently from either correspondi ng
amne (i.e., R2-NI-12) using phosgene or a phosgene equivalent or fromthe
correspondi ng carboxylic acid (i.e., R2- COCH) using a Curtius or Hoffman
rearrangenent. A m xture of conpounds of Fornula 101 and 201 in an aprotic
sol vent such as dichl oronet hane or tetrahydrofuran from40C to 110C is
allowed to stir for between 1 to 15 hr. The product, a conpound of Formula
|, is isol at efi-GntkybuylfieEearyl RENCTCONSCHENELS-(XRA alkyBA RS ioalk., 302

Ri 3 ~OC1-Cy alkyl, -OC1-Cy alkylphenyl, -Ci-Cy allyl-OH, -OC1-Ca haloallcyl, halo, -OH, -NI,,
~C1-Cy alkyl-NHz, -N(C1-Cy alkyl)(Cs-C alkyl), -NE(Ci-Cs alkyl),

-N(Cy-Cy ally1}(C1-C alkylphenyl), -NH(C1-Cs alkylphenyl), cyano, nitro, oxo (as a
substitutent for cycloalkyl, heterocycloalkyl, or heteroaryl), -CO,I, -C(O)YOC)-Cy alkyl,
-CON(C1-Ci alleyl)(Ci-Cy alkyl), ~CONH(C;-Cq alkyl), -CONH,, -NHC{O)C:-C4 alkyl),
-NHC(O)phenyl), -N(Ci-Cq alkyl)CONC1-Cy alleyl), N(C1-C4 alkyDYC(O)(phenyl),
-C(0YC1-Cy alkyl, -C(0)Cy-Cq phenyl, ~C(O)C1-Cy haloallyl, -OC(OYC:-Ce alkyl, -
502(C1-Cy alleyl), -SOx(phenyl), ~-SO2(C1-Cy haloallyl), -SO;NH,, -SONH(C)-Cy alkyl),
-SOzNH(phenyl), -NHSO(C1-Cy alkyl), -NHSOx(phenyl), and -NHSO2(Cr-Ca hatoalkyl).
[0058] The term “substituted amino” refers to the group ~NHR® or -NRUR® where
cach R’ is independently chosen from: optionally substituted allyl, optionally substituted
cycloalkyl, optionally substituted acyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted heterocycloalkyl, alkoxycarbonyl, sulfinyl and sulfonyl,
wherein substituted allcyl, cycloalkyl, aryl, heterocycloalleyl, and heteroaryl refer respectively
to alkyl, cycloalkyl, aryl, heterooycloalkyl, and heteroaryl wherein one or more {up to 5, such
as up to 3) hydrogen atoms are replaced by a substituent independently chosen from:

R, -OR®, -0(C1-C; alky)O- {e.g., methylenediqu~), -8R", guanidine, guanidine
whereln one or more of the guanidine hydrogens are replaced with a lower-alkyl group,
“NRR’, halo, cyano, nitro, -COR”, -CO:R", -CONR'R’, -OCOR”, -OCO:R’, -OCONR'R®,
-NR°COR’, -NR°COR", -NR'CONRR, -COR", -CONR'R, -NR°COR®, -SOR, -SO;R,
-SO2NR'R’, and -NR°SO,R?,

where R" is chosen from optionally substituted Ci-Cg alkyl, optionally substituted aryl,
and optionally substituted beteroaryl;

R® is chosen from I, optionally substituted Ci-Cs alkyl, optionally substituted aryl,
and optionally substituted heteroaryl; and

R is chosen from hydrogen and optionally substituted Ci-Cy allyl; or

R® and R° taken together with the nifrogen to which they are bound, form an optionally
substituted 5- to 7-membered nitrogen-containing heterocycloalkyl which optionally includes
1 or 2 additional heteroatoms selected from O, N, and S in the heterocycloalleyl ring;

where each opfionally substituted group is unsubstituted or independently substituted
with one or more, such as one, two, or three, substituents independently selected from

C1-Cy alkyl, aryl, heteroaryl, aryl-Cy-Cq alkyl-, heteroaryl-C1-Cy allkyl-, Ci-Cq haloalkyl-,
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114 RS R5 Nrr"X RB \'N [ 0083] Preparati on of Conpounds of
Formula Il Referring to Reaction Schene 3, the benzylic al cohol of Fornula
301 is converted to a |eaving group ("Ly" such as halo, nesylate or
trifiate), 302 using commonly enployed synthetic methodol ogy (for exanpl e.
see: "Conprehensive Organic Transformation” LaRock, Richard C., 1989, Val
publishers, Inc. p.353-365, which is incorporated heterin by reference).

-OC1-Cq alkyl, -0C1-Ca allcylphenyl, -C1-Cq alkyl-OH, ~OC;-Cy haloalkyl, balo, -OH, -NHa,
-C-Cy alleyl-NHp, -N(Ci-Ca alkyl)(C1-Ca alleyl), -NE(C1-C allcyl), '
-N(Cy-C4 alkyl)(Cr~Cq allyiphenyl), -NH(C1-Cs alkylphenyl), cyano, nitro, oxo (as a
substitutent for cycloalkyl, heterocycloalkyl, or heteroaryl), -CO2H, ~C{OYOC1-C4 alkyl,
SCON(C1-Ca allyI)(C1-Ca alkyl), -CONH(C1-Cy allyt), -CONHy, -NHC(O)(Ci-Cy alkyl),
NHC(O)(phenyl), -N(C1-Cs alkyC(O)(C1-Cy alkyl), -N(Ci-Cy alky)C(O)(phenyd),
~C(O)C1-Ca alkyl, -C(O)C1-Ca phenyl, -C(O)C1-Cy haloaliyl, ~OC(O)Ci-Cy alleyl, -
SO(Cy-Ca alkyl), -SOz(phenyl), -SO2(Ci-Ca haloalkyl), 50N, -SONH(C1-Cs alkyl),
-SO;NH(phenyl), -NHSO02(C1-Cy alkyl), -NHSOz(phenyl), and -NHSO2(Ci-Ca haloalkyl), and
wherein optionally substituted acyl, alkoxycarbonyl, sulfinyl and sulfonyl are as
defined herein,
[0059] Compounds of Formula [ include, but ave not limited to, optical isomers of
compounds of Formula I, racemates, and other mixtures thereof. In addition, compowids of
Formula I inchude Z- and B- forms (or cis- and frans- forms) of compounds with carbon-
carbon double bonds, In those situations, the single enantiomers or diastereomers, 1.¢.,
optically active forms, can be obtained by asymmetric synthesis or by resolution of the
racemates. Resolution of the racemates can be accomplished, for example, by conventional
methods such as crystallization m the presence of a resolving agent, or chromatography,
using, for example 2 chiral high-pressure liquid chromatography (HPLC} column. Where
compounds of Formula T exists in various tautomeric forms, chemical entities of the present
invention include all tantomeric forms of {the compound.
(0060} Compounds of Formula 1 also inctude crystalline and amorphous forms of the
compounds, including, for example, polymorphs, pseudopolymorphs, sotvates, hydrates,
unsolvated polymorphs (including anhydrates), conformational polymorphs, and amorphous
forms of the compounds, as well as mixtures thereof. “Crystalline form,” “polymorph,” and
“novel forny” may be used interchangeably herein, and are meant to include all crystaltine and
amorphous forms of the compound, including, for example, polymorphs, pseudopolymorphs,
solvates, hydrates, ungolvated polymorphs (including anhydrates), conformational
polymorphs, and amorphous forms, as well as mixiores thereof, unless a particular crystalline
or amorphous form is referred fo.
[0061] Chemical entities of the present invention include, but are not limited fo
compounds of Formuia I and all pharmaceutically acceptable forms thereof.

Pharmaceutically acceptable forms of the compounds recited herein include pharmaceutically
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[00841 ' A m xture of a conmpound of Formula 302 and am ne of fornmula HNR8129
in an aprotic solvent such as dichl oronethane or DM from-40C to 110C is
allowed to stir for between 1 to 15 hr. The product, a conpound of Formula
I, is isolated and purified. [00851Alternatively, the benzylic al cohol of
Formul a 301 is oxidized to the al dehyde of Fornula 303 using commonly

enpl oyed synt hetic nethodol ogy (for exanple see: "Conprehensive Organic
Transformation” LaRock, Richard C., 1989, VCH publishers, Inc. p.604-615,
which is incorporated herein by reference.). [0086] A m xture of a conpound
of Formul a 30%°gHthlesHinghedesinopnonaentmEREesi modrugodid etitinsuibhreds In certain

di chl or onet haagnhosiditsathé EFRLAY JAGREH hSHE RS uk &, 8C8LAX ghi chide with or
wi t hout an aci af such as acetic aci d??%#]ﬁ? fg%h%g&%fg@apégg tF%\iR/’eaacef)g‘b@ti r
for between 1°%{% B¥CoHIe s “Fepisiontity band Sphsoinabentfiesralsmencem®rs i s i sol at ed
and puri fi ed. pH2008kiehiykaptbl @AY, chilhss, K& ' .ol Qb O 304 is
coupled to an, 1 ne to“yeluib?ng .commonly {é&h %gééghéﬁﬁ%gﬁﬁgmﬁgf’%ﬁ%%ﬁy (for
exanpl e see: ! reher@?ﬂ’?@o‘i‘ﬂ"@fﬁﬁﬁ@eﬁ?@'ﬁgﬁﬁﬁw&w” arp wRGoited Risdisarith C. |

1905 o Py b S g B EPIRSL LIRS L

reference) tOSLIIortr_n am,dgﬂﬂga ZA_m de ) d t

H using commoRi & HEes Grtherivel abteiouih sy eaisenidasich ssaeplain gaBais, wit h

bor ane- di et yiosate dieic] olidtd s At UotlePrrblebitohdl pothhefor, 21 0088] A
nitro, amno, or a

oot ect ed amigeRblliBR Bl o Stat kst ot b TOLOHPRG

commonl y enpl(©ed COPH Wt wisifet, hadivd agy. SikOklg¥RMRLRutMCRQbE cBiduE0,

ey Do fedueaifd e GREAZRIAANN AL RS R, Ao (Bt POLC o

74 WK ammonjum,

; ['006'3] In addition, if the compound of Formula 1 is obtained as an acid addition salt,
the fiee base can be obtained by basifying a solution of the acid salt. Conversely, if the
product is a fiee base, an addition salt, particularly a pharmaceutically acceptable addition -
salt, may be produced by dissolving the free base in a suitable organic solvent and treating the
solution with an acid, in accordance with conventional procedures for preparing acid addition
salts from base compounds. Those skilled in the arl will recognize various synthetic
methodologies that may be used to prepare non-ltoxic pharmaceutically acceptable addition
salis,

[0064] As noted above, prodrugs also fall within the scope of chemical entities, for
example ester or amide derivatives of the compounds of Formula I. The term “prodrugs”
includes any compounds that become compounds of Formula I when administered {o a
patient, e.g,, upon mefabolic processing of the prodrug. Examples of prodrugs include, but
are ot limited to, acetate, formate, and benzoaic and like derivatives of functional groups
(such as alcohol or amine groups) in the compounds of Formula 1.

[0065} The term “solvate” refers to the chemical endily formed by the interaction of a
solvent and & compound. Suitable solvates are pharmaceutically acceptable solvates, such as
hydrates, including, for example, hemi-hydrates, monohydrates, dihydrates, trihydrates, ete,
[0066] The term “chelate” yefers to the chemical entity formed by the coordination of
a compound to a metal ion at two (or more) poiuts.

[8067] The term “non-covalent complex™ refers to the chemical entity formed by the

interaction of a compound and another molecule wherein a covalent bond is ot formed
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| Step 2 NCZNH2 Ri s 401 402k R=0403 402B, R=NH Ri s 405

[ 0089] Referring to Reaction Schene 4, Stop 1, to a solution of a conpound
of Formula 400 in NW° is added an excess (such as about at |east 2
equi val ents) of sodi um cyani de and an excess (such as at |east |

equi val ent, for exanple, 1.35 equivalents) of nickel( brom de. Additional
NVP i s added, and the solution is gently watnmed to about 200C and stirred
for about 4 days. The product, a conpound of Formula 4.01, is isolated and
optionally puyrified. [00911To a -0C solution of a conpound of Formula 401
in an inert J6Wrehthe suptouadanditenalecalrelersvenils cotrdedicrraegeestropguch as two

or nore equi \a} W@&@?111:@950&@13,"1@@1%@&11%11@9% Bl el&’ci'&s@ati@ﬁqt%cg&}s'(mo(&H&ﬂmﬂt? alM
solution of DI BAL-11) dropw se over -3.5 hours, malntalning an | nternal
reaction tenp8idi#fire < 0C. The product, a mixture of conpounds of Fornul a

402A and 402Boogsp i SOl ebhn andvORlhio Rakddo Rfchit b 8fbmical entity which has
biological activity. In certain embodiments, an “active agent” is a compound having
pharmacentical ufility.
[0069] The term “therapoutically effective amount" of a chemical entity of this
invention means an amount effective, when administered to a human or non-human patient,
to treaf a disease, ¢.g., a therapeutically effective amount may be an amount sufficient to treat
a disease or disorder responsive to myosin activation. The therapeutically effective amount
may be ascertained experimentally, for example by assaying blood concentration of the

chemical endity, or theoretically, by calculating bioavailability.

[0070] By “significant” is meant any detectable change that is statistically significant
in a standard parametric test of statistical significance such as Student’s T-test, where p <
0.05.

[0071) “Pationt” refers to an animal, such as a mammal, for example a human, that

has been or will be the object of treatment, observation or experiment. The methods of the
invention can be useful in both human therapy and veterinary applications. In some
embodiments, the patient is 2 mammal, and in some embodiments the patient is Tiuman.
[0072] “Treaiment” or “treating” means any treatment of a disease in a patient,
including:

a) preventing the disease, that is, causing the clinical symptoms of the disease not

o develop;

b) inhibiting the discase;

) slowing or arresting the development of clinical symptoms; and/or

d) relicving the disease, that is, causing the regression of clinical sympioms.
[0G73] The compounds of Formula I can be named and numbered (e.g., using

NamExper{™ available from Cheminnovation or the automatic naming feature of
ChemDraw Utlra version 9.0 from Cambridge Soft Corporation) as described below. For

example, the compound:
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EOO911Referring to Reaction Schene 4, Step 3, to a solution of a mxture of
conpounds of Formula 402A and 402B in an inert solvent such as THF is added
an excess (such as about 1.05 equivalents) of a conpound of formula RI-H
wherein Rl is optionally substituted am no or optionally substituted

het er ocycl oal kyl and an excess (such as about 1.5 equivalents) of a
reduci ng agent such as triacetoxyborohydri de portionw se over -40 mn,

mai ntai ning an internal reaction tenperature bel ow about 45C. The product,
a conpound of Forrnula 403, is isolated and optionally purified.

[0092] Referring to,Reaction Scheme 4, Step 4, to a solution of a conpound
of Forrmula 403 in sol vent such as acetone is added about an equival ent of
a conpound of beﬁg$@/R%-N OpPWSe. eaction is stirred for about
one hour and optionally, -d”t%r£§£@g£. The product, a conpound of
Formul a 405, is isol at€d and t N ypurified. [0093] A racemic m xture
is optionally placed on a chronaﬁbgrgphy colum and separated into (R - and
(S)- enantioners. [0094] A conpound of Paula | is optionally contacted with
a pharmaceutically acceptable acid to formthe corresponding acid addition
salt. [0095] A pharnaceutically acceptable acid addition salt of Fornula I
is optionally contacted with a base to formthe corresponding free base of
Formula 1. [QOQGJCbrtain enbodi ments of the invention include or enploy the
conmpounds of IForthafompeung ageoyiipstitBorfnslal L owhia §Y,00 Moind taicoiis:, adngdy fut at i ons
of substitue . : ( t comhy nati ons
and pernutat?%ﬁgﬁggqgﬁggggﬁSgﬁﬁﬁmgﬁﬁégg&ggpﬁﬁb%%&&ghé*g% gy%?g%ﬁéVTty have
hot been spedifiogdt Ryisdadiegenisds biragemandut is byvosencdode appedovitat éd(3as
enconpassed Wrtshhansti e RiBGS: o SCL S 097]1In
certain enbom((r?ent s}t tqjﬁg@i%ﬁveg ié))ﬁﬁyrl%Inlgot}gﬁsé?1 gﬂéal%ﬂk%%g%lﬁ%%\%o%ag&m cal entity
chosen fron1éﬁﬁﬁ%ﬁh@%mﬁﬂmﬁ%?nula | Formula | and pharnaceutically
acceptabl e salts, chel ates, non-coval ent conpl exes, prodrtigs, and m xtures
t hereof, wherei W X, Y, and Z are independently -0= or -N=, provided that

no nore than two pf W X, Y, and Z are -N=; nis one, two, or three; R is
optionally substi anm nexQr oBtio | y-substituted heterocycl oal kyl ;
12.2 is optionally |sub tit aryl, pptionally substituted aralkyl;
optional Iy substituted" Wi va¥\ wofial |y substituted heteroaryl,

optionally substituted H

=

)

H
=

i.e., the compound according to Formuia [ where W, X, Y and Z are ~C=, n is one, Riis
substituted piperazinyl, Ro is 6-methyl-pyridin-3-yl, Rs is hydrogen, Ra is hydrogen, Rs is
hydrogen, R is hydrogen, Ry is hydrogen and Ry3 is fluoro can be named N-{3-{(18)~1-(4~
acetylpiperazinyl)ethyl}-2-fluotophenyl} [(6-methyl (3-pyridy))amino]carboxamide.

[0074] Likewise, the compound

\io\/@ﬁiﬁ@(

i.e., the compound according to Formula I where W, X, Y and Z are —C=, n is one, Ry is
substituted piperazinyl, Rz is G-methyl-pyridin-3-y1, Rs is hydrogen, R4 is hydrogen, Rs is
hydrogen, Rg is Lydrogen, Ry is hydrogen and Ry is fluoro can be named [3-fluoro-5-(3~
pytidin-3-yl-ureido)-benzyl]-methyl-carbamic acid methyl ester or methyl 4-[(2-fluoro-3-
{[(6-methyl(3-pyridyl))aminojearbonylamino} phenylmethyl]piperazinecarboxylate.
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het er oar al kyl or optionally substituted heterocycloal kyl, R3 is hydrogen,
hal o, cyano, optionally substituted alkyl, optionally substituted

het er ocycl oal kyl , or optionally substituted heteroaryl when Wis -0=, and
R3 is absent when Wis -N--; R4 is hydrogen, halo, cyano, optionally
substituted al kyl, optionally substituted heterocycl oal kyl, or optionally
substituted heteroaryl when Y is -0=, and R is absent when Y is -N=; and
Rs is hydrogen, halo, cyano, optionally substituted alkyl, optionally
substituted heterocycl oal kyl, or optionally substituted heteroaryl when X
is -0=, and HO075k  abs e cdwen] datities depgribedHiBrdaiscah el syotjenzed itilizng teoghaiqoes
hydr oxyl, -OPLIARGbYinSHORE LE {isq@usaggyﬁem@%ﬁ QR nl:é’io%l’té%\%\%ltoif%%gmes
heterocycloa ., or optli onaf stitute er oar 0=-, and
RI 3 is absentl®8#fkn Z i ﬂ%i¥EMﬁﬁﬁéﬂmR@ﬂ@ndﬂﬁmde@Smwdépéh@@ﬁﬁﬂ?PhVﬁﬁogen

am nocar bonyl ethogli Kyilno®r onal |y
substituted ;F%%@ﬁ%égﬁ@ﬁkpg%&BEFQthggﬁ&ggﬁggﬁg&%H& ﬁ)ét%Y§£§5@%ﬂ%o whi ch
they are att &é%bﬁs erglopecin ths Fixpropled args @ﬁ%’%’tSP engeidier, Beactiop 1mps sRdpRREESr | ng

whi ch opt i onald iyehdd & RAHALLHRNE qmuﬁg/mac@qmbbmﬂ@dspﬂ&ﬁé E}%Qﬁite%masm ect ed
fromN, O, and Sin the ring % I ncertain enbodi nents one W X Y

and Z i s 100$TueriERFRes ¢ d‘é%d .%ﬁ?@lﬂwcwwpawoza%ﬁ% Oeleoutfﬁéb‘i‘aa] I'n

certain enboqléanﬁmssemﬁimo%migm g&hqfeﬁb@oﬂ%goutssh&u*@r al kyl and R9 is
optionally substituted a@y%sawv tionally substituted heteroc cIo

optional ly suMf&tltuted™ "'@ﬁ$§WW9N93b@f??ﬂ?@ﬂ“@ﬁ*@ﬂﬁ \ {Ol]ln

certai n enbodicreni& thedBndiSondef tlIW teadon BEiRYdeser[HOO LA tieehE ik ﬁﬂdﬁﬁﬁhgre nt S,
R9 is -(CMORI.O wherein Rro

| dro en or , h .as nme

Sthyl) . I cAARTE e b Ao St Sy SRR 10010311 n
certai n enbodinmert) sshioRGoins mehbloid) chidtide Wn&:biabuanﬁh%mb,sheltlm\ehel,ahdﬂgduolor

~NRI 11212 where n are endent h al kyl
(such as netﬁﬁv&%ﬂﬁé#ﬁﬁwgf%%%?ﬁTﬁﬁ %q?ﬁgf %@ﬁ%%ﬁlﬁﬁﬁﬁgsaﬁﬁﬂWIemfém k
optionally sMﬁsx%umﬁmmmﬂmmhﬁm@hugmmmmeﬁubst|tuted am no. [00105]In certain

enbodi nent s, ﬁe jnts s Op}:%o?atx 1 {?caE 5 t &t {7 ch&etcglre?‘%%/e% lagcﬁiB&%/ n%dla egg&sgl%edn

;certal n enbo 'S se romo I ona
pi per azi nyl ; hemgiptcripbedffegted; u,p?bbsuetiuxy@dy suitable separation or punﬁcatmn procedure such as,

1, 1- di oxo- I X m[e}al lé]fthm[l %9 RS 22l Jm%gftﬁgyaafm %&L{rﬂonal} %{mggﬁgtmq Js%

3- oxot et rahydr o- oxéz stit
2- 0Xx0-i mi dazelmpmquaplwpm ﬁxyﬁtlﬁs@n@lmxw@am%m mp@dsimnyprpﬂ@h¢smylloeed@m| onal |y

substi tuted %‘pécii’?@ 19&%@aﬁ&n§ofﬁlt8ﬁ@§eﬁ£&loh nﬁlsé'lcjrt:ongmcbnﬁl%l l[n}’bcsﬂéﬁ’%&lcrféi'&ﬁg

pyrrolidin-1-y1; optional ubst ute pi peridine-|-y Etlona y
substituted &parpples bpyeip | Noveutrsethe gaevplent seipﬁia%nlm@sa g progspEEpnal |y
substituted 3gpox@tRttahydro- 1H oxazol o 3, 4-a] pyrazi n-3(5H) -one, optionally

substituted 5,6,7,8-tetral aydro[ 1, 2, 41tri azol o[ 4, 3-a] pyrazinyl, and CZ\ HN
[00791 When desired, the (R)» "and (S)-isomers may be resolvéd by methods known to

those skilled in the art, for example by formation of diastereoisomeric salts or complexes
which may be separated, for example, by crystallization; via formation of diastereoisonieric
derivatives which may be separated, for example, by cyrstallization, gas-liquid or liquid
chromatography; selective reaction of one enantiomer with an enantiomer-specific reagent,
for example enzymatic oxidation or reduction, followed by separation of the modified and
unumodified enantiomers; or gas-liquid or liquid chromatography in a chiral environment, for
example on a chiral sypport, such as silica with a bound chiral ligand or in the presence of a
chiral solvent. Alternatively, a specific enantiomer may be synthesized by asymmetric
synthesis using optically active reagents, substrates, catalysts or solvents, or by converting

one enantiomer to the other by asymmetric transformation.
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ONN optionally substituted [00107]1n certain enbodi ments, Rl is
substituted piperazinyl; optionally substituted piperidine-1-yl, optionally
substituted pyrrolidin-l-yl, optionally substituted azepanyl or optionally
substituted 1, 4-diazepanyl In certain enbodinents, R is optionally

substituted piperazinyl. In certain enbodinments, Rl is optionally
substituted piperidinyl. [00108)j hi certain enbodinments, R2 is optionally
substituted aryl or optionally substituted heteroaryl. In certain

enbodi ments, R2 is optionally substituted phenyl, optionally substituted
napht hyl , op{Gogoial | y #Mabytftheipsidngby rubslityted statitg emabings Siibsi3; 2Qit 8@l and
thiazolyl, o on z I stituted
pyrazol yl, ogéhméﬁ%kaln%a Estllekcﬁglg%vag%gﬁé? I%IX Alqlgg%ﬁﬂ%k% g%h?t ut ed

1, 3, 4- oxadi aﬁi‘dﬂwukefaﬁm@-‘rvalllb%/le%iwstep%mﬂe’dhqsyslulduhdnlythe m@pqmgmﬁz@ztmoy%ubstl tuted
pyrazi nyl, 10%19%%&&{5 d pyrimdinyl and optionally substituted
pyri dazi nyI %%18%5%&{?1 certaln nbodi ments, Ry is chosen from

pyridin-3-yl, pyridin- |-oxide, phenyl, pyrimdin-5-yl, and isoxazol -3-yl,
wherein each pyridin-3-yl, pyridigebrdedcdemsphenyl, pyrimdin-5-yl, and

i soxazol -3-yl is optional I y substituted with | ower aI kyl, |ower al koxy,

hal o (such as fl uoro or chloro), vane or acetyl. In cerfain embodinents, Ry

is pyridin-3-yl, s opti y substituted th Lower alkyl; R2 is
pyrldl n-4-yl WhICh N(ﬁ?[lo al P\?%uﬂostﬁmt-mﬂed*wth r al\l(ylL phenyl whi ch
is optionally substlttﬁed W th ?@ optlonally subsl}—ltuted pyrim din-5-yl;
or optionally substitUted isoxa 3 In certain nboqarirents R2 is

pyridin-3-y1; 6-nethyl-pyridin-3-yi1; 6 cyano pyri di
6-acetyl pyridin-3-yl; 6-trifluoronethyl-pyridin-3-yl; pyr|d| ntyI

2- met hyl - pyridin-4-yl; - qu ophen 4- chl henyl ; ,.or
5- et hyl - | sy - 32 y ¥ %@ﬁ%ﬁffﬁ"’&’é‘f‘?‘ Wﬁ{ﬁlrrent s I%ﬁ e t?)ﬁgé.cu% certain
enbodi ment s, Scﬁhelns llal\mas biuigped tah mnﬁgﬁaﬁﬁtm&?hﬂm Eloﬂdmsbxhnéé;es[nﬁﬂ)\lr&ll,]uhdmcer tain

enbodi nent s, i ndependent dr oge o

al koxycar bonSIlltmgeéi‘pjlS C?I‘Vt@B%S ?Ie Oh?g eln? }é/ci} Va%f’lt%&ca@ aﬁ?ogéegﬁb%s{l{lflt ut ed

al koxy, or Reorpoir, Riotid ket shﬂzgaeﬂh&lmomcﬁxbnﬁdn&tmlamihﬂnm oA wihiioh of ey ar e
attached, form an ute LG, Whi ch

opt i onal I y i Hedrp &r)(g}?é’gnug‘h{e%o“?gq ucosﬁlé’%& ot hg? gg@m%gwﬁlsel écted from N,
0, and S in tehehydiofigan i @@Ihdﬂj]opwxseesret alont Iélrﬂ@oninmmlé fheRettonds Rioveed &0

i ndependent | K 1@@ 17 are

i ndependent | é;tn E)thfegglet% 19 %Egﬁfﬂaumﬂgnrggﬁ Igi(ﬂ 1?%%%5({@%% ﬁ@i glu

i ndependent | i Shly@rfoag@nuidﬁ Gretiny . baqemudeastlﬁFh, @n@@@l Ppitse for unbﬂlﬁﬁ]émand 1t 6
and R7 are ipdepen 968N Ao TR YL Tl pr 8 AlcpbaodipmALS, N 1S
one and R6 is rreeeahﬁﬁg“%lgy glEri}dlr o(gjgen )'E ain eO gdl ments, nis two
and each R6 bﬂﬁdlsﬁpﬁ@iaﬁ‘}fﬁlﬂﬁgén h| cert ai n errbodl ments, n is three and each
R6 and R is hydrogen. - met hyl -i soxazol -3-yl. 1001131l n certain

§enbod| ments, R3 is hydrogen, cyano, |ower alkyl (such as nethyl or ethyl)
or halo (such as chloro or fluor o)R‘“AICﬁ“I%b?‘t“&I"‘ﬁZenbodl ments, R 3 is hydrogen
or Nom [00114]In certain enbodi nents, R4 is hydrogen, (pyridinyl, halo or

optionally substituted lower alkyl. In certain enbodi mfnts, RA is hydrogen,
pyddi nyl, trifluorgpedty!, + Ry-N=C=0 R1\N N/Rz
101 201 HoH
Formula |
[0082] Preparation of Compounds of Formula X Reaction Scheme 2

illustrates an alfernative synthesis of compounds of Formula I The isocyanate of Formula
201 can be formed and isolated independently from either conesponding amine (6., Ra-NH>)

using phosgene or a phosgene equivalent or from the corresponding carboxylic acid (i.e., Ra-
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or fluoro. [00115]1In certain enbodinents, R5 is hydrogen, pyridinyl, halo
or optionally substituted |ower alky. hi certain enbodinents, Rs is

hydr ogen, chloro, fluor, methyl, or tifluoronethyl, 1001161ln certain
enbodi nents, 1213 is hydrogen, |ower alkyl (such as nethyl or ethyl),
hydroxyl, or hal o hydrogen, hal ogen, hydroxyl, or lower alkyl In certain
enbodi nents, RI3 is hydrogen or fluor. [00117]1n certain enbodi nents, RS,
R4, R5, and RI 3 are hydrogen. In certain enbodinments, one of R3, Ry, R5,
and R13 is not hydrogen. [00118]In certain enbodi ments, one of it,, RA R5,
and R13 i s h&boH)ophi oftakikyor SHolistm teategehanes mddilky b compoyactFoancla t fie

ot hers are hyd en, In.certajn.e | tent.s_one .0 omald RI3 is
hal o, net hyl Xl%)d; c&na?lnoap’értf SQEI elel{ ngl a??‘ﬁ"%’%"é“ﬁ%‘%‘? %geélﬁ{’ydﬁm@grﬁ ?rg?ﬂ?]() gﬁ%odi ment s
two of R3, R&0°Rdsallawed Ris@: fartetwrah b tcokS loy diegraiad, 4 tvepotdier Fomrée Iisdr ogen.
[00119]In ce j Ljrents, one of 123, RA, R5, and RI3 is fluor and the
others are h%éggggﬁggﬁﬁ&ggrtain enbodi nents, one of R3, RA, R5, and RI3 is
cyano and the others are hydrogen. In certain enbodiments, two of R3, RA,
R5, and R13 are not hydrogen. In i pments, two of R3, R4, Rs,
and R13 are hal o and the others a?g%%iﬁﬁgggﬁﬁgﬂi certain enbodi nents, two
of R3, RA, R5, and RI3 areluor and the others are h rogen. [00120]1In
certain enbodi nents, the chemcal entity of Formula Ilis chosen froma

chenical entity of ﬁbﬁqukgyhh‘a?ﬁ§ R2 "N Rs F%?ﬂylg§¥b\kggf§1]mherein R2,
Re or

'R3, RA, R5, R6, R7, WRo, . and n are as desc}i bed

: P

: HOVJ\\\ Lv \

: Q z Q

7
301 "Ls 302 Ris
) I
oy Y\;X/RS W Y\|x/“‘5
PR ]
PN
N
OHC///LQQZ Q / \\\2 Q
| R |
303 l‘i;{w cormuiatl
) )
AP AN RN
w? r R w r
1)
e N\
N
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conpounds of Formula I. [001221In certain enbodi nents, the chemcal entity
of Formula | is chosen froma chemcal entity of Fornmula Ic Fornula To
wherein R2, Rs, RA, R5, R6, R7, R13, and ri are as described for conpounds
of Formula 1 and wherein Ti is -Cl-112.14-, -NR sCHI 214-, -CHRI 4-15-, or
-0-112. 14CHRI 4-; and [00123)each R14 and Ris is independently selected from
hydr ogen, optionally substituted alkyl, optionally substituted acyl,
carboxy, optionally substituted | ower al koxycarbonyl, optionally
substituted anni nocarbonyl, optionally substituted al koxy,. optionally
substituted cycl oal koxy, optionally substituted sul fonyl, optionally

substituted guassp, optme,;mum &mﬁ%ﬁ%%gr&}{Mﬁ)ﬁlR n%}%g toaﬁ%c{%’o%léo?eme

substi t ut ed tero? giy In certain
-NRi sCHI C. 14-° fengriia pho Fe?lfﬁvlbéqld&fq&iwcﬂ foregeayingstaup (fLedsuph sthaRl4 and Ris.

In certain erdimyihtﬁefﬁlﬂate)TBOZ L&mg%ﬁﬁw&‘yed s;m[h@@&éé}i}dﬁgl%&ﬁ(f%%&xﬁo et hyl

enbodi nent s, 51 ,gl sel ecte %
carboxy, met Kdky %?}HSIWWVB K ERTBBIRP ﬁ@ﬁbé@t%”éléﬂbdﬁw VCH publishers,
i sopr opoxycadizong$3- BQSewthbmhmyﬁ@febﬁmﬁn, byRemeydepXxy car bonyl

N, N- di net hyl rmyl t i sobut yryl opox nmet hoxy,
cycl ohexyl me??a]d I]g %gﬁfafcg ‘legg%(}?ﬂ?‘i“‘élﬁ???o%@amu’ﬁ Ogﬁoﬁ’ﬁ’;}% Ry pn

i sopropyl sul faxemw %olwmuclms richloroplegizhd @ MME fréth raRLdH 1@0IANG allowed to stir for

sul fonyl onet hangstd £a9a A Tet v - aat banestlf 0089 % i

et hanesul f onam do,

N- et hoxycar Bli’ﬁ(gll - Nl- nét!ihryihiawwnﬂ)p béﬂzﬂtcmmyﬁ a.fmxguﬂmb Sd}\irﬁeb*gmb@ﬂb Iﬂ@,aldﬁhslrde

N-i sopr opoxy gk RAmY n r.t t - Nmet hyl am no,
acetani do, N et hyl gg%?%r%t gﬁmmg}n{ﬂﬁ{ﬁd %“8?‘?5 Eyﬁﬁf%‘f}*ﬁ pPlestbut yr ani do,
ami no, net hy[‘etimidienayafienye BristonatintrbiRngk, Niciaret ke rdarpsiikieanisk) an no,

and pi per i di pebeas, whB0AZBLBuERRLER, RUBadL TNt s, P14 ['s chosen from

thydr ogen, g rre hyl In certain enbodi ments, RI5 is
:chosen fr om 4] onal I W@H@sﬁtqfﬁ@‘PIWmd:gﬂFomm 3Bradl haymsuﬁsmtﬂamﬁﬂsi{igaﬂ\er

al | coxycar bogblent s@EldasQIﬂﬁﬂo?&@élﬂa}{c %Hlpﬂchﬁc fgeagcn% HJG snt}llarreioxy OI‘O%.IC{I

-.enbodi ment s, s is chosen from | ower ower %Fl‘&tpé’hlfonyl
and opt i onal TAPS#cIdsyshe a&fﬁﬁcﬁ%éﬁpﬁloﬁycw {@fﬂ@&]%wwddesmﬁ@xrbet@wboﬁtot%nts t he

c henm cal entiit WheprofQr, Bub@pdun 8f Br&RNET € %Ela@ﬁ‘%&ﬁ{mﬁgd Formul a id:

! [0087] Alternatively, the carboxylic acid of Formula 304 is coupled to an amine to
using commonly employed synthetic methodology (for example see: “Comprehensive
Organic Transformation” LaRock, Richard C., 1989, VCH publishers, Inc. p.972-976, which
is incorporated herein by reference) to form amide 305. Amide 305 is reduced to a compound
of Formula If using commonly employed synihetic methodology such as treating 305 with
borane-dimethylsulfide in THF from -40°C to reflux for 1 to 96 hr.
[0088] A compound of Formula IT wherein Q is bromao, chloro, nitro, anino, or a
protected amino can be conferred to a compound of Formula 101 using conmonly employed
synthetic methodology. For example, when Q is nitro, it may be reduced to the corresponding
amine using hydrogen with a Pd/C calalyst.
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Formula 1d wherein T1, R3, RA, R5, R6, R7, RI3, and n are as described for
conpounds of For nula I c and wherein T2 is --C=or .--N=; and RI6 is

sel ected from hydrogen, hal o, cyano, optionally substituted acyl,
optionally substituted al kyl, and optionally substituted al koxy. [00129]In
certain enbodinents, T2 is --G'=. [001301In certain enbodinents, T2 is
[00131] 1 h certain enbodinents, RIGis selected from hydrogen, nethyl,
fluoro, cyano, nethoxy, and acetyl. ha certain enbodi nents, R16 is hydrogen
or nethyl. 1001321l n certain enbodinents, W X, Y and Z n is one, two, or

t hree; Brpetjoy SchayRsR9 wherein Rs is lower alkyl and RO is optionally
substituted acyl or optiepally substituted sul fgnyl; R2 is
pyridin-3-yl which is opt|ionally substituted mn'% | ower al kyl ; phenyl which
is optionally sub$g|tut mnth mal o (suc as flyom; gptlonally substituted
p3ni m din-5-y1; or o hﬁon sdbstltute aih£ 3/y1 R3 is hydrogen or
fluoro; R4 is hydroger], yrldlnylsﬁwlfluoro is hydr%ie% or, fluoro; R6
and R7 are |ndependently hydr ogen or nethy and RI3 is hydrogen or fluoro.
‘[0013§1In certain ts; NNV X, Yﬁ% NH? is one, two, or
three;
R‘IS R13
400 - 401
} :
Ral //M§§ e Ra l Rs
J //J\\\ > B
H / R \/'L
4 /
\H/LT NH, s N,
R Ris F[’wa
A02A, R=Q 403
402B, R=NH
T4
AN N
\\
Rﬂ\\v/,/t\\ /,/L\\ /,JL\\
T e
E
405
[0089] Referring to Reaction Scheme 4, Step 1, o a solution of a compound of

Formula 400 in NMP is added an excess (such as about at least 2 equivalents) of sodivm
cyanide and an excess (such as at least I equivalent, for example, 1.35 equivalents) of
nickel(Xl) bromide. Additional NMP is added, and the solution is gently warmed to about
200°C and stirred for about 4 days. The product, a compound of Formula 401, is isolated and
optionally purified.
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Rl is -NR8RO wherein R8 is lower alkyl and RO is optionally substituted
acyl or optionally substituted sul fonyl; R2 is pyridin-3-yl which is
optionally substituted with | ower al kyl; phenyl which is optionally
substituted with halo (such as fluoro); optionally substituted
pyrimdin-5-yl; or optionally substituted isoxazol-3-yl; R3 is hydrogen or
fluoro; R4 is hydrogen, pyridinyl or fluoro; Rs is hydrogen or fluoro; R6
and 1244 are independently hydrogen or nethyl; and R43 is hydrogen or fl uor
wherein one of Rs, R444 and Rs is not hydrogen [00134]hi certain

embodi nent's, 08801 X, Y Terid02C splwsioef a eonipsuiming Fotmt, 4001 drceiesplvBRit shich aan

optional ly suislodstiRde Radde@ Z-I%ragtgﬁ. L 55,0980, | Lo Deterocycl e
whi ch optionally inncl u%esa an aIac It oﬂgﬁl mf)}é)(%/lglg(%?e%ulwt%fré%@eoﬁaé%ugﬁ%?’gﬁ?{’ in the

het er ocycl i ¢ SHbrg PIRBL-HLsY6) 5 11} Mosghnian o BRLIE dopwiso e 15 sabst i tuted with
| over al | cyl maphemyg a¥hicGR] QDb ¥ oS80S f k&, W | as
fluoro); opt incljnal I%/éasubgt I tut gd p;ﬁe{l‘%ﬂgﬁfg_31%&%&%1&6%%[{4'%%%{1%9%@%@?%% ut ed

i soxazol - 3- yForp {RAN MBI iRgfeicH pirbesionaly pidfisdy dr ogen, pri dinyl or
fluor(); Rs i@olydr og@&afefing tdMREQionFB ey Btéeggrt@ a's&ﬁ’t%ﬁl%@gﬁﬂ&du‘é oflydrogen or

methyl; and R13 is ‘Q%grgrg?n r fluor. [001 11n certai n enbodi nents, W X,
Y and Z ar e- CZUPqynds ot Sorumhla AR5A ap 402K e ingyf sopentnchor THE Axadrisd aesess t ut ed 5-

to 7-me nber et 4sr2b@e 1.0 Ol @il cRis)¢F alt6ikPHAE Yo Bula Ri-H wherein R; is optionally

; substituted amino or optionally substituted heterocycloallyl and an excess (such as about 1.5
equivalenis) of a reducing agent such as triacetoxyborohydride portionwise over ~40 min,
maintaining an internal reaction temperature below about 45°C. The product, a compound of
Formula 403, is isolated and optionally purified.
[0092] Referring to Reaction Scheme 4, Step 4, to a solution of a compound of
Formula 403 in a solvent such as acetone is added about an equivalent of a compound of
formula R2-NCO dropwise. The reaction is stirred for about one hour and optionally, is
warmed {o reflux. The product, a compound of Formula 403, is isolated and optionally
putified.
[0093] A racemic mixfure is optionally placed on a chromatography column and
separated into (R)- and (S)~ enantiomers.
[0094] A compound of Formmla I is optionally contacted with a pharmaceutically |
acceptable acid to form the corresponding acid addition salt.
[0095] A phanmaceutically acceptable acid addition salt of Formula I is optionally
confacted with a base to form the corresponding free base of Formula L.
{0096} Certain embodiments of the invention include or employ the compounds of
Formula I having the following combinations and permutations of substituent groups. These
are presented to support other combinations and permutations of substituent groups, which
for the sake of brevity have not been specifically deseribed herein, but should be appreciated
as encompassed within the teachings of the present disclosure.
[0097] In certain embodiments, the invention relates to at least one chemical enlity

chosen firom compounds of Formnla I
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whi ch optionally includes an additional oxygen, nitrogen or sulfur in the
heterocyclic ring; R is pyridin-3-yl which is optionally substituted with
| ower al kyl; phenyl which is optionally substituted with hal o (such as
fluoro); optionally substituted pyrimdin-5-yl; or optionally substituted
i soxazol -3-yl. R3 is hydrogen or fluoro; Rel is hydrogen, pyridinyl or
fluor, R5 is hydrogen or fluoro; R6 and R7 are independently hydrogen or
met hyl ; and R13 is hydrogen or fluoro, wherein one of R3, R4, and R5 is not
hydrogen. 1001361l n certain enbodlnqus t he conpound of Fornula I is:

met hyl 4-[(2-fluoro-3-{[(6-nmethyl (3-
pyrldyl))anlnolcarbonylatnlno%ghenyl)hethyllplpera2|necarboxylate
N-({3-fluoro-5-[(3-pyridylam )Qanb0ﬁ§£apr @Iphenyl}lnethyl)nethoxy Nrret hy
| car boxam de; N-[(3-fluoro-5-
{[(6-metliyl(3- pyrldywanlno]carbo
nmet hyl car boxam de;
N4 3- (([(dlnethylanlno)sulfony
‘pyridyl am no) ear boxami de; gy
§N—P—({Rd|nethylanlno)sulfonyllne%hyléhano)nethyl) 5-fl uorophenyl ] [ ( 6- not hyl
‘(3- pyridyl))am nol ear boxam de; N-(3-
(Ret hyl sul fonyl ) met hyl ani noi net hyl | - 5¥P¥ ¥ opheny 1) [ (6- net hyl ( 3-
pyridyl pam noJear boxamni de; methyl 4-({3-fluoro-5f(3..
pyridyl am no) car en t erazine arbox | at e;
;([4-(ethy|sulfoneﬁ?%}gg%gg%ﬁ' ¥3{EP8¥%5§#£ %Pgbﬁgﬁf C?§ d?$+ no)carbo
:xam de; nethyl 4-K3- fetmgi@rnuuﬁs{h[m(c@ﬁ wh@xblyl (3-
:pyridyl))am noic y ca |.at e; (3-
: a&’\?@@@yl&ll?d flél ﬁﬁ?%g?«% II\!=p 18%%%1 ag?af X %(a){ tHIO { %J\I-

H{[4-(ethylsul fon I erazin fluo €n [
f{ ! ( y y , Y, and Zgr{, —INe=y Y

1 is one, two, or three;

blanln }plie yChethyI]nethoxy N-
P4 P
thyP%nlno)ﬁethyl 5- quorophenyI](S-

Ry is optionally substituted amino or optionally substituted heterocycloalkyl;

Rz is optionally substituted aryl, optionally substituted araikyl; optionally substituted
cycloalkyl, optionally substituted heteroaryl, optionally substituted
heteroaralkyl or optionally substitnted heterocycloalkyl,

Ry is hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl when W is —Ce=, and R
is absent when W is ~Nw;

R4 s hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionaily substituted heteroaryl when Y is ~Ce=, and Ra is
absent when Y is —N=; and |

Rs is hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl when X is —C=, and R is
absent when X is -N=;

Rus 1s liydrogen, halo, cyano, hydroxyl, optionally substituted alkyl, optionally
substituted heterocycloalleyl, or optionally substituted heteroaryl when Z is —
C=, and Ri3 is absent when Z is -N=; and;

Rs and Ry are independently hydrogen, aminocarbonyl, alloxycarbonyl, optionally
substituted alkyl or optionally substituted alloxy, or R¢ and Ry, taken together

with the carbon fo which they are attached, form an optionally substituted 3- to
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pyri dyl))am no] car boxam de;

NA3- ({4-[(climethylam no)sul fonyl] pi perazi nyl } met hyl ) -5- 4l uor ophenyl ][ (6-nme
t hyl ( 3- pyridyl))tuni no] car boxam de;

N[ 3- ({44(di net hyl am no) sul f onyl Thi perazi nyl ) met hyl )-5-fl uor ophenyl i ( 3-

pyri dyl ant ho) car boxam de; N-[3-{ {4-

[ (di met hyl am no) sul fonyl ] pi petazi nyl | net hyl ) -5-fl uorophenyl] [(4-

fl uorophenyl ) am no] earboxam de; nmethyl 4 -[(3-fluoro -5- {[(4-
orophenyl )am ne] earl)_onyl am no }phenyl)nethylipiperazinecarboxyl ate;
N-(3- {[4- (ethyl sul f ord/PFBPHRrERMAFh PREDANH ipconBrads gt o e rditiop(4- flu
orophenyl ) ani nOJ ear WA, scRBbdWdm & Odha §hiv@t fag3- [ (3-

pyri dyl am no)ear bonyl art hno] phenyl } et hy razi necar boxyl at e;
N45- ({4-[ (di rFﬁ | ani g[B)C%*I'“f%‘ @qr’ﬁ?*bw&i&sﬂﬁanééw 2-f1 uor ophenyl } (3 -
1)

pyr :c flyl an RO)[MPOXamldeenamreﬁzfmal{nfmgs (fet;hw %bea%&t) pi p gr athhyISI met hy

i [2 4- ( g? I’hg Psﬁﬂ%{(bﬁbh ) pr‘ééfé%“ﬁe% lﬁ% )IS%nILIIRaR)O \Ll%?erm lgsxlsa {Ewcle alkyl arsd 1'-{9 is

- 2- I :‘lulor Ophe)mlbhdl(aﬁy apetivatyd ﬂmlan@%@ﬁnjb@fﬁﬁ}l?ﬂgteh#ﬁ%o%aﬁw%épt[ol(lﬁiy[szi%shmtc;d (3

i me am no).s met hy cht or ophenyl i nmet hyl -
pyri d§| )) ani A6Y Li&h?}’g%&%%%k‘fg%%ﬁ‘%l -1 (4-Fluom 3- {[(6-nethyl (3 -
pyrldyl))anlmmnomrbonﬁhaWanm%o@hanym;nﬁ@mﬁk@mﬂﬁiera2|necarb oxyl ate; N
{3-[(4-acetyl.pi.psr azi net uor ny

éyr |[ ((jyl ))amy &118 r box %1{3“ cﬁﬁéf%m?r?%%‘ﬂisg ((?@ZB%C% FF&?‘ “7&“& K gpwer

erazi nyl | i metlkyl (buthemyﬁhyl[o(r Bthyip th yér(aBrenydiindip, R);ﬁ%ﬁﬁige@&{dﬂ@l(m&ﬂﬂﬂgﬂe ‘

N o luoro ol s bl LIl sl ARy LBcEas) Iul S Ty ) pheny!
([4-(2-net hoxly&cﬁtzwh)?qgmﬁer awifnydrd metpaydchtlypiyeny dy) dr (GrereikyiydutiBas methyl or
pyridyl))anigﬂ#garboxanide N- (5-fl uoro- 3-

{[4-(propyl sul nyl ) pi pera2| nyl ] met hyl }phenyl) [ (6-nmethyl (3 -
pyr i clyl))am®é§4ar bokugeridie embodiments, Ro is alkyl optionally substituted with optionally

substituted amino.

[007105] In certain embodiments, Ry is optionally substituted heterocycloallyl.

[00106] In certain embodiments, Ry is selected fiom optionally substituted piperazinyl;
optionally substituted I,1-dioxo- 1?»6-[ 1,2,5thiadiazolidin-2-yl; optionally substitufed 3-oxo-
tetrahydro-pyrrolof1,2-cJoxazol-6-yl, optionally substituted 2-oxo-imidazolidin-1-yl;
optionally substituted morpholiny}; optionalty substituted 1, ludioxo-17\,6-thiomorpholi11—4—y1;
optionally substituted pyrrolidin-1-yl; optionally substituted piperidine-1-yl, optionally
substituted azepanyl, optionally substituted 1, 4-diazepany), oplionally substituted 3-oxo~
tetrahydro-1H-oxazolo[3,4-alpyrazin-3(5H)-one, optionally substituted 5,6,7,8-tetrahydro-
{1,2,4]txiazolof4,3-alpyrazinyt, and

O\\ ?N

o”//S\N

3

bN\I
I
1

[00107] In certain embodiments, R, is substituted piperazinyl; optionally substituted

optionally substituted

piperidine-1-yl, optionally substituted pyrrolidin-1-yl, optionally substituted azepanyl or
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ND. < {4-[(l 13)- 1 -(dinethylam no)-2-cyano-2-azavinylThip erazinyl)
methyl )-5 - fluorophenyl ][ (6-nmethyl (3 tyridyl))am no]carbox amide; N
{5-fluoto -3
-[(5-nethyl -1, 1-di oxo(1, 2, 5-thi adi azol i di n-2-y1)) et hyl | phenyl | (3 -
pyri dyl am no) oar boxam de; N-{5-fluoro-3-[(5-nethyl-1, 1-di oxo(1
, 2,5-thiadiazolidin-2-yl1))nethyljphenyl } [(6-netllyl(3-
pyri dyl pam nol ear boxam de; N {5-fluoro-3-[(5-nmethyl-1
, 1-di oxo(1, 2,5-thjadiazolidin-2-yl))nethyl ]g@t}}ienyl P[4 _
f 1 uor opheny| PBPMTAEG] AT n-diszensat! Fyqerta piobodihintss B Soptoply-snimtitger ( 3-
pyridyl)) am pgiceanfo nydeaih Babdnemyd, kRIB bR S%Eiﬁzédfi}%%&@,xy late; N-(3-
{{4- (et hyl sul ‘Iﬂ?néppl perazi nyl Lm,et hyl ) - 4-fl uorophenyl)| §6. met h¥| (3-
pyridyl)) am AEAs] bOX_ hyegin em odnncnt&?, 218 opt_mnally substituted aryl or optionally
NA3- ({4- [ (di smishipled anena)s bl foamy kinpbRaERZ RN |o%ﬁﬂ?1£1iwshl)sﬁf’médlfp@la{y9 BheRYd [ (6-me
t hyl ( 3- ‘ﬂjp‘%lll %ﬂ I%%aﬁ ol gﬁr boxa. m de; methyl "4 -({2-fluoro-5-[(3-
pyr kI yl ani nofe4H8 %)/"ﬂ ; ?ﬁ%ﬁﬂ FPYSHEEH B Petrdonalle ahptded pedyl, N- ( 3-
{ 51 4]: I( et hyl ?] ublﬁtfmyll})spbs!ti&ﬂt]ﬁZsoydzbll)jfebﬁt#ahlly substituted pyrazolyl, optionally substituted
-4-fl uorophenyl - QL r ar boxam de; . , - ,
N (Lo L mkyR o oRy e R SR Ay rionstrpbsicust wrighdptrsngptics.
pyri dyl am no¥ehatithied pyrizdied, optitnhly substituted pyrimidiny] and optionally substitated
A4-({3-[(3- pyf&-f!%&iﬁﬁj no) ear bonyl am no] phenyl } met hyppi per azi necar boxyl at e;
N (3- | -
{{. 4- (et hyl siotety| ) ploperiziz emyddhmeitshizt is phaenyt ool Beridiord-gdyhyaidinae)lgatibioxam de;
N-(3- (14- (et hyls Jpineraz |%I’T'EN,JE|| hen =methyl (3-
pyridyTham nol %@?@%ﬁ@g}ﬂ%}g;ﬁhﬁgﬂﬁﬂ%f 32 : f{l( %l?eﬁeélf %a)%/l% E‘%l?jmn?yi’ 1¥y1ﬁim -,
pyridyl ) ani nejrearberigd, akano)piediy-Omtang spprpend b opdoatpobstitatewith lower
Blgl?’;jg/'l{ g;r;{ E}g') gg%l{;%&ggﬁég?, aibih, f(s%ﬁ/ AS]fRI!OIQJGd;. @1%151]3}{ L;}lzaﬁg&%!et}lpﬂ%&ﬂﬂl érgfﬁodiments,
N&3- ({ 4- [ (di Reks mysiciird o yiish fsonyionaBy phetiutehyit ineeiwity):Fadnyritindes st iny | ( 3-
pyri dyl) ) am gficfakBesaitcd St N Al Wnten R4l ARafkddbavamEhyy! 1 phenyl }
“(3-pyridyl am no) car boxam_ de; . .
optiohally substituted pyrimidin-5-y1; or optionally substituted isoxazol-3-yl., ¥n certain
embodiments, Ra is pyridin-3-yl; 6-methyl-pyridin-3-yi; 6-cyano-pyridin-3-yl; 6-acetyl-
pyridin-3-yl; 6-triftuoromethyl-pyridin-3-yl; pyridin-4-yl; 2-tethyl-pyridin-4-yl; phenyl; 4-
fluorophenyl; 4-chlorophenyl; or 5-methyl-isoxazol-3-yl
[00110] In certain embodiments, nis one. In certain embodiments, n is two. In certain
embodiments, n is three
[00111] In certain embodiments, Re and Ry are independently hydrogen,
aminocarbonyl, alkoxycarbonyl, optionaily substituted allcyl or optionally substituted alkoxy,
or Re and Ry, taken together with the carbon to which they are attached, form an optionally
substituted 3- fo 7-membered ring which optionally incorperates one or two additional
heteroatoms, selected from N, O, and S in the ring.
[00112] In certain embodiments, Rs and Ry are independently hydrogen or methyl. In
certain embodiments, R¢ and Ry are independently hydrogen, In certain embodiments, R¢ and
Rz are independently hydrogen or methyl. In certain embodiments, n is one aud Rg and Ry are
mdependently hydrogen or methyl. In certain embodinents, n is one and R is methyl and Ry
is hydrogen, In certain embodiments, n is two and each Rg and Ry is hydrogen. In certain

embodiments, n is three and each Rg and Ry is hydrogen,-methyl-isoxazol-3-yl,
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N {5 -fluoto-3-[(3-nethyl-2-oxoi mdazolidinyl)nmethyl]phenyl) [(6-nethyl (3-
pyridyl))am no] carboxam d e; N

{5-fluoro-31(4-nethyl -3-oxopi perazi nyl ) net hyl ] phenyl |

(3- pyridyl am no) ear box am de;

N43- f | uor o- 5- (pi peri dyl net hyl ) phenyl ] [ (6- et hyl ( 3- pyri dyl))am no] car boxam d
e; N4A3 -fluoro-5 4piperidylinethyl)phenyli(3-pyridylam no)earboxam de;
N-P-({(3S)-4-[(di met hyl am no) sul f bnyl ] - 3- (net hoxynmet hyppi per azi nyl } e

hyl )-5- fl uor o‘ﬁ)henyl i (3-pyridylam no)carboxam de; N-(3-

{{1(39) - 4- (et HYPHAI f onyn yaBincrbeodivrymds ippioper azioiekbnaityhEhoh asmethyl o

- £ 1 uor ophenylJiBor hdd fsh: ¥tk 8175,99) §EHOXAT i : {,\I ¢ ;Pf 44 .

{5-fl uol0- 3- [{) - [())rri d{fl am no)%yﬁ%‘?iéﬁ%&%ﬁ%ﬁ'{‘ }/Sh%tl §d}9g§’_’ or fluoro.

( met hoxymet hy glﬂf‘%er aZP freleirepdrdiments Ra is hiydrogen, pyridinyl, halo or optionally

NA3- ({(3S) - 4-slketinbertdwe ANy ne) SHaH envddadid AP R Loyl ot hyl)
-5- fluor opher]ﬁl (M, (6- et hmyl( 3-pyri dyl)n)lanﬁgﬁg)]g?g% ox;‘@%‘z‘a}?’ tﬁpﬁ"{"gg‘{“%}

{[(3S) - 4- (et ByIH8UPf ony1) - 3- ( not hoxynet hyppi per azi nyl | net hyl }

- 5- 1 uor ophonguXEI( 6- Heédyh EabRIRbAY R) S ARBRkLSHHAMNARIAE optRLRY!

(28)-4-[ (5-Tluoro: 3; {[(-methyl (3-pyri dy%rgé;n%ﬁ PARAR opfERbY

noi car bonyl al’?]ilﬂﬁg?ﬁ & l}ggflﬂwl“jayl?_m odimeits, Ksis hydrogen, chloro, fluoro, methyl, or

( met hoxymet hyphiopeteazi. necar boxyl at e; _ o
IR TR T S R A e N P A s

NA5-f | uor o- 3hydrawyh ol hate. ydrbgertrialpkorphgitatyl, O3RNy Leddng bassdasATRAS N
{34(1,1 -di Oﬁ%ﬂ} Fot i azaper hydm n-4-yl)) net hyli - 541 uor ophanyl |

1 (6-met hyl (3" BT %M noi car boxani de; N

{3-] g 1|, 1- di ok¥(1714-t hpﬂ@ﬂi{ﬂﬁflﬁ&(ﬁﬂii@él‘ﬂ% B3, R,)Rsnat Ry dre Brafdgeiompbenyl | (3-
pyridyl am no . , '

(5-f1 uor o- 3- %@%‘nﬁ@%&‘%ﬁ%l&gﬁ By Rt ROPYISHREH | [ (6- et hyl (3-
pyridyl))am HOTEAr boxamiedsn embodiments, one of Rz, R4, Rs, and Ry is halo, optionally

(5:71or 0-3- et YRR PAY RS o] DR T B A i g3 o e
{[ (di met hy| k- Re)Rsianf Gmyis hatetimyher crolopyd tib otiEm yieYiogey] Tho&aif | uonphenyl }

{L(

(3-pyri dyl animoncanRe%aotEler, M : : he others are hydroge

((35)-3[ (et ﬁélsul fnongl) rrlgf %‘i;:i%:r??%% 363.1yer1}alcg)|c11 gaﬁcglin}d the others are hydrogen.
)

rret hyl ) - 5- f | 81 8bhenylreten giyhadimantindnt ol BaRbddsami! des is Midr¢ 88)thd othérs are

(3-f1 uor o- 5-ffyiRsBY I Q¥thia WnDRLQEH m | gk din- 3-

3 o, SbtaRl e uak ORTLIO PUBTNL TR U VAL G

‘adi met hy| ami ‘RGOSR fESrHR RBbaNeNt: ey oy B R ayd Bumee hgtihydSgent Insortepheny | }

[ (64not hyl ( &nﬂ%ﬂinﬂ:}iﬂs)&vam’ﬂﬁ]}%@&,%d am a@@liald\bu[l%ie(oﬂwrs are hydrogen, n certair
(((38)-3-[(ethyl sul fon t hyl am no] pyrrolidinyl}methyl)-5.1l uorop]henyl 1[(6-
‘met hyl (3- py rfinﬁv%geatﬁ,i i%’gi;ﬂg]éq» é@){zé,rﬁna%\;s are fluoro and the others are hydrogen.

{00120} In certain embodiments, the chemical entity of Formula | is chosen from a
chemical entity of Formula Ib

. R,
Rg Rs
Tn o)
N )J\ Re
Rg/ ﬁ N -
n 5}
R, R

7 Ry

Formula Ib
[00121] wherein Ra, Ra, Ra, Rs, Rs, Ry, Rg, Ro, Rys, and # are as described for
compounds of Formula 1,
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N- {(38)-1-[(3-fluoro-5- {[(6-nethyl (3- pyriclyl))am nol carbonyl am no }
phenyl ) et hyli pyrmidin-3 -yl} nethoxy-Nnet hyl carboxam de; N-(5 -fluoro-3 -
{[4- (met hyl sul fonyl ) pi peri dyl ] net hyl | pheny1) [ ( 6- net hyl ( 3-

pyri dyl Dam no] car boxam de;

N- (5-fluoro-3-{[4-(nmethyl sul fonyl) pi peridyl]nmethyl)phenyl)(3-pyridylamno)e
ar boxam de; N-(3-
([4-(ethy|su|fony|)piperazinyl]nethylI-5-f|uoropheny1ypyrinidin-5.-

yl am no) ear bgy - s am :

{4-[ (di met hyqar A'no) s{}LI [Féta‘(‘ﬁ‘"‘mb" Kmeatsi e APy st AUy oForrHS SHERFTE Byt i mi di n-
5- ylanino)eaﬁ@mmaﬁmdﬁﬁﬂﬁBUMyh 1 -[(3 -fluoro-5 - {[(6-nethyl (3-

pyridyl ))am no] car bonyl am no} phenyOnret hyl J@i peri di ne- 4- car boxyl ate; net hyl
1- ({3-fluoro-5-[(3- pyrldylanlno)earhonyla no]phenyl)nethypplperldlne 4-
car boxyl ate; nethyl 4-[(3-fluo [6.- | igoxazol - 3-

yDam no] ear bonyl ant hol phenypnet hy p|per ecar bpxyl at e;

N43- ({ 4- Rdi et hyl am no) sul f onyl j Yl et hyl) - 5.f | uor ophenyl ]

[ (5- met hyl i soxazol - 3 -yl )atnino] car N3y

{[4- (et hyl sul fonyl) pi perazinyl]neth }
-=5-fl uorophenyl) [ (5-net hyl i soxazol - yfléﬁlno]earboxanlde ({5-[((3R) - 3-
{[(dlnethylanlno)sulfonyllnethylanlno}pqggﬁﬂgml)nethyl|-3-

fl henyl b d
{(g% g e? )c/)t #@P%%uﬁ%ﬁ% igr?ﬂrn ?ﬁé%@%%ﬂ}i‘?@tfﬁqu)lwmﬂﬁ abFwpredyf ani no}
=N (3- pyri dyhpear boxam de; N-[(312) 1-( {5
pi port dy1) ] et hox - NHHEE by R BRI A B G (B mid
i peri X
?Rglnet%ylanlno)sulfonyllnethylanlno}plperchyChethyI - 3-
fl hert N- ( 6- S-( .,
1(312)- 3 KeUBFIL T ony! ) HECRYY A1 HEH sml%ﬁ?%d%ﬁﬁfﬂ%?%%n @d%q[gabﬁwaw ] ar no
} -N-(6- net bﬁ;blsfétatel{byikyldwu)n)ﬁaﬁMaﬂam aa, cidboxfy( GRpually pthtitided or@r 3-
(N, e MR S A
_yI ami no) ear bemﬂlndmSnbﬁ}iplliféwwwaﬁwmopmlpby aubstineebauliony; loati@plly substituted

amino, optionally substitnted cycloalkyl, and optionally substituted heterocycloalkyl.

[00124] In certain embodiments, Ty is -NRisCHR14-, 1.¢., Ry is a piperazinyl ring
substituted with Ris and Rys. In cerfain embodiments, T1 is -CHR14CHR 4-.
[00125] In certain embodiments, Ris and Rjs are independently selected fiom

hydrogen, methyl, carboxy, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycatbonyl, fers-butoxycarbonyl, benzyloxy carbonyl, N,N-dimethylcarbamoyl,
acetyl, propionyl, isobutyryl, propoxy, methoxy, cyclohexyimethyloxy, methylsulfonyl,
ethylsulfonyl, n-propylsulfonyl, isopropylsulfouyl, azetidin-1-ylsulfonyl, dimethylamino
sulfonyl, methavesulfonamido, N-methyl-methanesulfonamido, ethanesulfonarnido,
N-methyl-cthancsulfonamido, N-methoxycarbonyl-N-methylamino, N-ethoxycarbonyl-N-
methylamino, N-isopropoxycarbonyl-N-methylamino, N-fert-butoxycarbonyl-N-
methylamino, acetamido, N-methylacetamido, N-methylpropionamido, N-
methylisobutyramido, amino, methylamino, dimetlylamine, N-methyl-(dimethylamino
sulfonyl)amino, and piperidin-1-yl.

[00126] In certain embodiments, Ri4 18 chosen from hydrogen, methyl, and

methoxymethyl,
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N-(3- f[4-(ethylsolfortyppiperazinyl]nethyll-5-fluonphenyl)(isoxazol-3- ,

yl am no) ear boxam de;

NA3- ({4-[ (cl i et hyl anmVb) sul f onyl ] pi perazi nyl } met hyl ) -5-f 1 uor ophenyl ] (i soxaz
ol - 3- yl am no) car boxam de;

N45-f | uor o- 3- ({44met hyl (net hyl sunmet hyl ) phenyl ] [ (6- net hyl (3-pyridyl))ant he
carboxam de; MN43-({44(ethyl sullonyl)nethyl amVbl pi peridyl }nethyl)-5
-fluonphenyli [(6-nmethyl (3- pyridyl))anm no}oarboxam de; N {34(4-
{[(dinethy1anino)sulfonyl]nethglanlno pi peridypnet hyl| -5-fluorophenyl}

[ (6- inethyl (30987 dyl )carfinekbalmdexRan diesen Kom pputdallf submitutedscyl,

(L6 et hy] (Sopido ol £ 2 0QR%bAT] RbopRIGRY LRIt RIBEA] dYL))

met hoxy- Nnet hyl car boxam d

N{1-[(3-fI uoP@b@H{lf”GS@Rﬁé‘tﬁyﬁee@W@W@yﬂicy%yamml} bRehdrsulmivhenpmgioydlynet hyl ]
(4- piperidylylheidibeciBhiydaagiam de; nmethyl 4[ (3-fl uoro-5-

{[(2-met hyl pyl i m di n-5-

yl ) ani noi car b&N 8 nolssesHy enbadingpsihardeaistl hetitnelionyviat s 2 chepgcd bty of 3

- ({4-[ xnet hyl Eemtuylisul f onyl ) am no] pi peridyl} methyl)phenyl] (3 -

pyri dyl am no) car boxam de; hK>({44(ethyLsquonyI)nethylan1n0|p

peridyl | nmet hyl)-5-fl uorophonyir - PYr|uyIan1no)carboxan1de {3- [(4-

{[ (di met hyl am no) sul f onyl ] mefhy! am ; perndyl)rnet/y Sﬂﬁluorophenyl) (3
{{3-fluoro-5-[(3- pyrldylanln ca ]ph yl} thy (4-piperidyl)]meth
oxy- N- et hyl car boxam de; 1-

i+ N-[5-fluoro-3 -(14-[nethyl (metfaylsul Renyl)ant o] pi p eridyl } met hyl ) phenyl ]
[ (4- Formula Id

- pyridyl am no) car boxam de; ¢ N4 13 (
%pyridyhnain,o)carbonylanlno]phe P4 plﬁerldyl)l Nnet hyl ac, et ami de
wherein T1, Rs, R4, Rs, Rg, R7, Rus, and 1 are as described for compounnds of Formula 1c and

wherein Tz is —-C= or —N=; and Ry is selected from hydrogen, halo, ecyano, optionally

substituted acyl, optionally substituted alkyl, and optionally substituied alkoxy.

[00129] In certain embodiments, T; is ~C=,
[00130] In certain embodiments, T is -N=,
[00131] In certain embodiments, Rigis selected from hydrogen, methyl, fluoto, cyano,

methoxy, and acetyl. In certain embodiments, Ri¢is hydrogen or methyl.
100132) In certain embodiments,

W, X, Y and Z are—Cs=;

nis one, two, ar thyee;

Ru is ~NRgRg wherein Ry is lower alkyl and Ro is optionally substituted acyl or
optionally substituted sulfonyl;

Ry is pyridin-3-yl which is optionally substituted with lower allcyl; phenyl which is
optionally substituted with halo (such as fluoro); optionally substituted pyrimidin-5-yl; or
optionally substituted isoxazol-3-yl;

Rs is hydrogen or fluoro,

Ry is hydrogen, pyridinyl or fluoro;

Rsis hydrogen or fluoro;

Rg and R7 are independently hydrogen or metliyl; and

Rys is hydrogen or fluoro.

[00133] In certain embodiments,
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fl uorophenyl) am no] carbox am de;

NGO ({4- Ret hyl sul fonyl ) net hyl am nol pi peridyl} inethyl)-5-fluorophenyl]][(4-

fl uorophenyl ) ant ho] car boxam de; N {34(4- { [(dhnethyl am no)sul fonyl | et hyl
am no } piperidyprmethyll-5-fluorophenyl [(4- fluorophenyl)am noj
oaxboxam de; N {1-[(3-fluoro -5- { [(4 -fluorophenyl)am no] cad)
onyl am no) phenyl)nethyrj (4- piperidyl)} nethoxy-N nethyl carboxarnide; N
{14(34thero-5- { [(4-fluorephenyl)am no] carbonyl amino } phenyl)nethyl]
(4-p ip eridyl)} VWB@%*QM Egnide; (tert-butoxy)-N {1-[(3-fluoro-5- (R6
- met hyl ( 3-

pyrldylDanlancarb@h?k&ﬁpanWWenndethyII(4 pi peri dyl) 1- N- net hyl ear boxam de

(t ert-butoxy)-N 1111111S Rslf{gi “ﬁ}g?egl%g Hwebaufsfl gydl I%frﬁ ?ﬂ%’f ELéll?[f“ﬁubsmlltgirinacﬁo‘juphenyI } et h
yl ) (4- pi per iofiaedly ﬁﬁﬁﬁ@ﬂ@éﬁ@oxanlde (tert-butoxy)-N
-[(3-fluoro-5-{[(#; fs'p?@&&«@f}r%)m&?@o 1191@ é&QJ&YJt@%ﬁ%waﬁ’ RRAY b HR LR (4-

pi petidyl)} -N-methyl mutoxam de;

([ 4- (et hyl arﬁt%ylﬂy ﬁ@ﬁww Vitekain Soobise fiyory) eidiomaly mylisigted pyrimidin-5-yl; or
pylidyl))am wl;&ﬁnp%am@@mﬂﬁ&é z¢f.l uor o- 3-

{[ 4- (et hyl ar ni no#gl perid.yl hyI }phenyl) (3- pyri dy am no)car boxam de;
met hyl 4- ({4-fluo 1s §ydrpgengr -2-

yl am no) car bonyl agj i@u}@b%nmy}lﬂmjiﬂ&yﬂml@er azi necar boxyl at e; et hyl

4-[(4-fluoro-3- {L(5 oxazol

yl ) ani nol ear bonyl g%ﬁh%‘iﬁ%ﬁ’y‘f‘f’%t hyl ] pi per azi necar boxyl at e; net hyl
4-[(4-fluoro-3- {R{a@dmreiyhdydmiiaighikhbgen or methyl; and

yl ) anmi no] car bony! ?{n r]wé&%hen%g nmet hyl ] pi per azi necar boxyl at e; net hyl
4-[(4-fluoro-3- { A9 01- 3-

inam no] car bonyl awhaeh phenyOret hyl i pi per azi necar boxyl ate; -[(3-fluom 5-

{l (g me]c hyl ( 3- gyrg)%)éﬂ{g %gl 1%519&%;!0%%] no} phenyOret hyl i pi peri di ne- 4-

‘car boxyl i ¢ aci

- ({3-fl uor o- PYPBH- pyt ildsdri@imiemb)diaedigny| am no] pheuyl) net hyl ) pi peri di ne- 4-car
‘boxyl i c acid;

:14-12-f | uor o- 5- (n%ff)éhgl (Fﬁet hyl ) phenyl i [ (6-met hyl (3-pyridyl))anino] car
boxami de; met hyl mzs@{lqu,uoulm,s [ (pyrim di n-5-

VSR o) ear pony Bt ARLROSRY LIIRGEYS) B7AELARIARELIAVHLARE helbooyere
{[N-(6-met hyl (3-pyri dwlgobapmwwnam piojdditiona) b¥yeen, miptogdn @ -sulfur in the

pi peridyl))net hoxy- N- gatbayheaipoxam de; N- {(3R)-1-[(4-fluoro-3 -
{[N-(6-methyl (3-pyridyl))éarbamoyl i am no}phenyl ) methyl | (3 pi peridyl)}

‘et hoxy- N- met hy| cdrioraidingy! wichis amrpoaly[sihtifated iith logeer allyl; 1311611}'1 which is
{[N-(6-methyl (3-pyri dypichQff, smédlvﬁmlﬁ%}(ﬂﬁﬁ Ek)’i@?;ﬁ)t) hoplibafly substituted
pi

peridyl))-Nnethyl (et hgl et hoxy) car boxam d
pyrimidin-5-y1; or opuondily substltuled isoxazol-3-yl.

R3 is hydrogen or fluoro;

and 7 ﬁr

R4 is hydrogen, pyridinyl or fluoro;
Rsis hydrogen or fluoro;
Re and Ry are independently hydrogen or methyl; and
Ry3is hydrogen or fluoro.
[00135) In certain embodiments,
W, X, Y and Z are—Ce=;
1 is one, two, or three;
Ry is an optionally substituted 5- to 7-membered nitrogen containing heterocycle

which optionally includes an additional oxygen, nitrogen or sulfur in the .
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(3R -1-[(4-fl uoro-3-
{[ (6-met hyl (3-pyridyl))carbanoyfl am no) phenyl )rnethyl](3- piperidyl))
-N-net hyl acet am de; N
{(3R)-1-[(4-fluore-3-{[N-(6-nethyl (3-pyridyl))carbanoyn am no
}phenyl ) net hyl } (3- piperidyl))-Nnethyl propanam de; N (31t)- 1-
[(4-fluoro-3- {[N-(6-rnethyl (3-pyridyl))carbarnoyllam no}phenyl)nethyl K3-
pi peridyl)}-2-nethyl-N not hyl propanam de; net hyl
4-[(4-fluoro-3-{[(5-nmethyl (1, 3, 4- oxadi azol - 2-
y1Dani no] ear bonyl ami n&ewﬁﬁrﬁfm)mt hyl Thi per azi necar boxyl at e; 'net hyl
3 [ (4-fluoto-3- {[ﬁ4ls@§1tld?ly ‘?'!(Yﬂ-w cﬁé%ﬁt@ﬂ%&lﬁf substituted with 10\5661 alk?zlagtvhonyl Wh%Ci!_ll 1ﬁ
4

1
1) ) am noj ear bonyl am no} phény et'azi neear
4( 4- ehl or 0- 3-{[ (6- netH qn{agy subsututed with halo (such as flnoro); optxonal]y substituted

pyri dyl Dam noj oar bonylp@mngﬁﬂ p_ls}f;@yéﬁlaﬁhpwbktgh@@{s%kﬁ%Cﬁll‘ boxyl ate; et hyl
4-[(4-fluoro-34[(6-nethyl (3
pyri dyl Dani ne] ear Bo¥ V‘H%%ﬁlﬁb’}l%‘ényl ) met hyl | pi per azi neear boxyl at e;
et hyl et hyl 4{ (4- £l Ryognlihinmet i 3-
pyridyl))am no] c Pl%{‘]am no henyl ) met hyl i pi perazi necar boxyl ate; N
(5-{(4- acetylplp 1% 2.- quorophenyl}[(6 met hyl ( 3-
Rﬁ/ E |2 d]}lll) ) am gz]dfeaRmmﬁendcpendenﬂyhydrogen ﬁl Ilnfth)ﬁ an 1 (6 hyl (3
uor o- p razi met hyl ] pheny met hyl ( 3-
pyri dyl )) ani noj ea#ﬁgilé’ﬁgﬁ‘%y%“"m et
N- (241uor o- 5- { { 4- &R0 B, tWandﬂp&meM{y)i@g@eram nyl ] met hyl } pheny1)[ ( 6- net hyl ( 3-

pyri dyl b
m{sd(é)lg?- 2&{1 Hert X@“%“5&9)“’“’1@‘?%@?%?"‘859‘8%%‘9?SIFFQHB‘]“H/Ho| i di nyl } net hyl ) - 2-
f | uor ophenyl pjefigt AEEHpbio3- fiior-mdifiBanm nol ear boxam de; N-(5-

é;g |3§g/| )3) (ama?]g?/lca bogl};&ﬂémﬁm 5%%%1 o}ﬁ%n)ti}{ne}thyljp1peraﬂnecm‘Boxypa 1) [ (6-methyl (3-
{[(3R)-3-( neﬁ%{ﬁyhmorﬁe&(mﬂm@am@mwﬁ@mmxwpnmﬁ}:dwthmﬂemmw }

-2-fl uorophenyl) [ (6 1&’%&3&&1@ pyridyl))am nol oar boxami de; N-(5-
{[(3R)-3-(et hox N-rret é car bonyl am i o) pynol i di nyl | met hyl | -2-11uor opl
enyl) [ (6- N- i( ﬁE@Tﬂ?f{([ —Twlr}il(asvmt)yé}mrm@]]@mobﬂ%am}pﬁewl)mcthyllmethoxyN—
N-[5-({(311)-3- [Nﬁgfgﬁlm&%ggyl et hoxy) ear bonyl am no] pynol i di nyl ) et hyl ) - 2-
fl uorophenyl | féaG nmet he{ ) am noj oar boxam de;

N- { ? 3R) - 1-( ARl édrmet qlfupg‘lp%@f ﬂl{lghylamnm}methyl) -5-fluorophenyl)(3-
i

pyl dyl ) ) am noi cassanwhasicnsspiery! ) met hyl | pyrrolidin-3-yl)-Nnethyl acet am
de; N (5-
{[
py

rindagy

4- (N, N- di mBEfsHraEyBple Gyt pting meta friorspmelidrrbetret hyl ( 3-
ridyl))ani noj cashexgaidecarboxamide;
N-(3-{{(ethylsulfonyl)methylaminoJmethyl } -5 -fluoropheny))[ (6-methyl(3-
pytidyl)yaminojearboxanide;
methyl 4-({3-fluoro-5-[(3-
pyridylamino)carbonylamino]phenyl} methyl)piperazinecatboxylate;
N-(3- {[4-(ethylsulfonylpiperazinyl]methyl} -5-fluorophenyl)(3-pyridylamino)carboxamide;
methyl 4-[(3-fluoro-5- {[(6-methyl(3-
pyridyl))aminolcarbonylamine } phenylymethyl}piperazinecarboxylate;
N-(3-{{4~(ethylsulfony!)piperazinylmethyl}-5-fluorophenyl){ (6-methyl(3-
pyridyl))amine]carboxamide;
N-[3-({4-{(dimethylamino)sulfonyl]piperaziny! }methyl)- S-fluorophenyll[(G-methyi(3-
pyridyly)amino]carboxamide;

N-[3-({4-[(dimethylamino)sulfonyllpiperazinyl }methyl)-5-fluorophenyl)(3-
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Z

(3-fluoro-5-{[4-(N-net 1yl ear banoyl ) pi peri dyl i nmet hyl ) phenyl) [ (6- net hyl ( 3-
ddyl ) ) am no] carboxam de; N-{(38)-1-[(4-fl uoro-3-

(6-net hyl (3-pyridyl))am noJear bonyl am no} 1)henyl)nethylj(3- piperidyl)}
ert-but oxy) - N-net hyl ear boxan de; N

-fluoro-5-[(5-propanoyl-2, 5-di azabi cycl o[ 2. 2. 1] hept - 2- ypnet hyl ] pbenyl }

6- met hyl (3- pyridyl))am no] carboxam de; nethyl 4-[(4-nethyl-

(6-nmet hyl (3- pyridyl))am noj earbonyl am no

hert ypmet hyl ] pi per azi ncear boxyl ate; tert-butyl

S) - 4- [ (4- f 1 uor orBidpRmELIAdLIRMI¢S- pyri dyl ) ) ami noThar bor t yl ani no} phenyl ) net

h Z : AL (A - 3-
(5 ottt (3 oyEIiaN] 4 REREEAELASRRR AR AL L RELIL S hespreiyytet T uor o
net hoxynet h%ﬁi%ll@y l?fé@awalwiy,l ate; ethyl

4-1(4-f |m@§)4_¥(ﬂ.{f{ue@ grgtdy! (3- pyri dyWammol car bonyl am no} phenyl ) met hyl ] -
(met hoxynet h perazi necar boxyl ate; net hyl et hyl
S)-4-[(4-fl uor Oﬂ@ml 1{31(3(531}1@9]@9&11)?@1&111110}phenyl)methyl]pu:eramneceu oxylate;

r ﬂyl ) atmh ﬂ?gﬁﬂnwguﬁﬁﬂgg@%&%ﬂ%{%eﬂﬁl}tﬁzlﬂdorc%henyl)[(ﬁl
oxyme | per azi

8) - Z aee%ly1|O3H‘("I’i‘|?=1§1 5 el H}éﬁﬁf%@r azi nyl ] met hyl }

|

a

N'I\)

[t o Rl S e e W e e e P ot o]
<

S) -
) -
i
t
3
- f 1 uor ophemyetiyl 4- 6{4£1‘&1tafbyj (8- pyridyl))am nol ear boxat ui de; N-(5-

3- t hoxynet hyl ) - 4- pr op. anoyl , )
Lyt o TR B B By s PP SRR i no] car box
ﬂel N- ( 5- fl\f [5((35}&1fﬂm&x@mﬁﬂﬂmvamm@lpi(pgﬂaainﬂ}ngegxy?%mmk@hmmﬁyI ) pi ger azNi_ ?é ]
-2- - ri am noj ear boxam ae, -
38)}3 (et hggroﬁﬁeﬂﬁqﬁy’%gmﬁ&’@%am no;)%yrrgl i di nyl i Jmst hy 1)
- f | uor ophe i@} {[4-Gthyivelidnyl)piBerpaimil jche )yl -2afiviornphaah [§6:x0ctpi(Tle

pyridyl))amino]carboxamide;

S) -

agaﬁgﬁ
~T 3T EVNIZ

N'_'

N-(5- {[4-(ethylsulfonyl)piperazinylmethyl} -2-flucrophenyl)(3-pyridylamino)carboxamide;

N-[5-({4-[(dimethylamino)sulfonyl)piperazinyl ymethyl)-2-fluorophenyl ] [(6-methyl(3-
pyridylNaminofcarboxamide;

methyl 4-[(4-flnoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino } phenyhmethyl| piperazinecatboxylate;

N-{3-[(4-acetylpiperazinyDmethyl]-5-fluorophenyl} [(6-mefhyl(3-
pyridyD)amino]carboxamide;

N-(5-fluoro-3-{[4-(methylsulforyl)piperazinylfmethyl} phenyl)| (6-methyl(3-
pyridyl))aminoc]carboxamide;

N-[5-fluoro-3-({4-[(methylethyl)sulfonyl]piperazinyl} methyl)phenyl}[ (6-methyl(3-
pyridyl)yaminojearboxamide;

N-(5-fluoro-3- {[4-(2-methoxyacetylpiperazinyljmethyl} phenyD)[(6-methyl(3-
pyridy)amino]carboxamide;

N-(5-fluoro-3-{[4-(propylsulfonyl)piperazinyl Jmethyl} phenyD[(6-methyi(3-
pyridyl))amino]carboxamide;

N-{3-({4-[(1B)-1~(dimethylamino)-2-cyano-2-azavinyl|piperazinyl } methyl)-5-
fluorophenyl]{(6-methyl(3-pyridyl})amino]carboxamide;

N-{5-fluoro-3-[(5-methyl-1,1-dioxo(1,2,5-thiadiazolidin-2-y1))methyl] phenyl} (3-
pyridylamino)earboxamide;

N-{5-fluoro-3-{(S~methyl-1,1-dioxo(1,2,5-thiadiazolidin-2-y1)metlyl Jphenyl } [((6-methyl(3-
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N- ( 5-

{[(3S)-3- (et hoxy-N net hyl ear bonyl am no) pynol i di nyl i met hyl}-2-fl uor ophenyl) [
(6- methyl (3-pyridyl))am nel earboxam de; N-[5-(

{(3S) - 3-[ Nnet hyl (net hyl et hoxy) ear bonyl am no] pynol i di nyl } net hyl) - 2-

fl uorophenyl ][ (6-net hyl (3-pyridyl))am no] nut oxam de; N-
{(3S)-1-[(4-fluoro-3- {[(6-nethyl (3- pyridyl))ar ni no}earbonyl am no}
phenyl)rnethylipyrrol i din-3-ylI-Nnethylacetanide; N {(3 1-[(4-fluoro-3
{[(6-methyl (3- pyri d 1) ) am noi car bonyl am no} phenyl ) net hylipyrrolidin-3-y1}
- Nnet hyl pr opanani éllf;“ nopapoxanfides - f | uor o- 3- {[ (6- met hyl ( 3-

er/(r):O g%;r??ggl e ff(ﬁgﬁcta@mttﬁmmh RS AL Vot Yo 1By hddydeatet Nyl - Net hy
{[ 4- (et hoxy- N- met'iPRbaRBen{Pkrbepiicper i dyl | net hyl } pheny1) [ (6- net hyl (3-
pyridyl))anm n@eﬁmw@mmc;dse{ S_d\l’hélﬁyl 3.

{[4- (et hoxy-N-neth bon am no) pi_peri dAnet hyl } - 2-f| uorophenyl) [ (6- et hyl
(37 pylidyl))am nBWéié{ @guyiammo}pheny])methyljplpcrazmecauboxy ate;

N-[-f | uoro- 5N~:{ﬁ%lﬁm@twﬂy{)pp&rwwﬂawu)m@%%bgmmﬂi :Jperl dyl') met hyDpheny
Li [(6- methyl gé H m noi cat hoxam de; 1-[(4-tluoro- 3-

{[(6 met hy1( 3- pyrg%‘w @P’é&’faﬁ’é l1am no) phenyprret hyl](4- pip eridyl)}

= N- et hyl acetafd-de;(dheiHyladfidodsuftbiyOp@erdzingd ) nhefit) nefidaydpberyi6-ndstd3-am no]
CaTbonyI am nol phen t hyl m¥4- | p eridyOl-N-rnethyl propanamide; N {1

[ (4-fluoro-3 {[(%%%WY 1) ) am nol car bonylam no} phenyl ) net hyl i ( 4-
pi p eridyl)} mchvive{ {ylivold-5¥E8-hyl propanam de; N {(3R) 1 [(4 fluoro- 3-

{[

6- met hyl ( 3- h lidin-3 1
Lot hyl ot opanant Be i BEyRb ERERIMA AL BREREIRIA & 01 v 3y Y
ar2n noj heiar boﬁ?{hﬁﬂ{ﬂﬂlﬂsplfmpi)}mmm]cmyh}ftidiluochphe;ﬂi-)@élp}mdyiam1no)ca1boxa1mde
- 2- et R
15-1((35 5R;T%§M{ R Z%’f%ﬁplﬂ"“‘?‘iyr#enﬁeﬁw4‘3“"%‘1" TPEBhenyl |
[ (6-nethyl (3- perWﬂW@micmé?@md%xam de; N- {5-[((18

i ?g) mgt gx?( g eca@m @{ysq@ﬁdﬁmgéoyg%&%ﬁamehdh@m}f;&yéu{yn&pérhmogemé !
N-(3- { [4 (cihylauli‘onyl)pxpeiazmyl]methyl}phenyl)(3—pyndylammo)calboxamide

N-(3- {{4-(ethylsulfonyDpiperazinyl Jmethyl }phenyl){ (6-methyl(3-
pyridyl))aminolcarboxamide;

methyl 4-[(3-{[(6-methyl-3-
pyridyhamino]carbonylamino} phenylymethyl)piperazinecatboxylate;

N-{3-({4-[ (dimethylamino)sulfonyl]piperazinyl} methyDphenyl](3~
pyridylamino)carboxamide;

N-[3-({4-{(dimethylamino)sulfonyl]piperazinyl} methyhphenyl] [(G-methyl(3-
pyridyl))amino]carboxamide;

N- {5-fluoro-3-[(3-methyl-2-oxoimidazolidinylmethy(]phenyl } (3-pyridylamino)carbox amide;

N-{5-fluoro-3-{(3-methyl-2-oxoimidazolidinylmethyl]phenyl } [ (G-methyl(3-
pyridyl)amino]carboxamide;

N-{5-fluoro-3-[(4-methyl-3-oxopiperazinylymethyl Jphenyl} (3-pyridylamino)carboxamide;

N-[3-fluoro-5-(piperidylmethyl)phenyl][ (6-methyl(3-pyridyl))amino]catboxamide;

N-{3-fluoro-5-(piperidyimethyl)phenyi](3-pyridylamino)carboxamide;

N-[3-({(3S)-4-[(dimethylamino)sulfonyl]-3-(methoxymethylpiperazinyl fmetlyl)-5-
flworophenyl](3-pyridylaminocarboxamide;

N-(3-{[(35)~4-(ethylsulfonyl)-3-(methoxymethyDpiperazinylimethyl } -5 -fluorophenyl)(3-
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N {(3S)-1-[(4-fluoro-3-

{[ (6-methyl (3-pyridyl Dam nol car bonyl am no} phenyl) net hyl K3-

pi peri dyl)} et hoxy- N- et hyl car boxam de; N ((38)- 1 -[(4-fluoro-3-

{[ (6-nethyl (3-pyridyl))am noi carbonyl an no} phenyl)nmethyl] (3 - pip
eridyl)) etboxy-N nethylcarbox amde; N {(38)-1-[(4-fluoro-3-

{[ (6-methyl(3-pyridy)arnino)carbonyl ant o} phenyOnet hyl y3-

pi peridyl)}-N net hyI (net hyl et hoxy) car boxam de; tert-butyl 4-[(4-fluoro-3-
{[(6-nethyl (3- pyridyl))am noicarbonyl am no}

phenyQOret hyl ] pi pepﬂf%jééﬂawb‘@bbwwl@; N-

{(39)- 1 [ (4- bhaing ersfal {sL iRl el e d@%ﬁ&%ﬂﬁl@@ﬁ;ﬁﬁ@?ﬁ&ﬁhﬁ‘bo)

phonyQret hyl K
N-[ 2-fl uoro- 5- (p| EW%WW\EMWWWW@WIW (6- met hyl (3- pyridyl))ami noi car boxa

m de; met hyl wN.3-(£38)-4- Iy - 5
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(14(4-fluoto-3-{[ QinﬁﬁBMe(}@f) 1pelazmecarboxylate

dy1Da d 1 b d
5. (14- [ ot hyREEHIRIATFERE Sl Rl Reprndy hS e RGPy I DSROSHERIA L ( 6- et
hyl (3- pyridyl Dar(mmmx@mmhmmﬁmca%o@ 1yl -

L or 0 e TR P R LY A a1 j9, sy bony) a ool phenyl) et by
{[(6-cyano(3-pyri Qy@b%mmﬂ]m&rdamwkmmma} - 4-

E' (8" Chanol o YO REARABEP TR R, =10 1
f | uor ophenyl ) net hyrids)) pmireiarberdantosd pidnatiecthyl]-2-
(methoxymethyl)piperazinecarboxylate;
N-(5-{[(38)-4-acetyl-3-(methoxymethyl)piperazinyljmethyl}-2-flucrophenyl)[(6-methyl(3-
pyridyl))aminolcarboxamide;
N-(5-{[(35)-3-(metboxymethyl)-4-propancylpiperazinyl methyl }-2-fluorophenyl) [(6-
methyl(3-pyridyl))amino]carboxamide;
N-(5-{[(35)-3-(methoxymethyl)-4-(2-methylpropanoylpiperazinyljmethyl} -2-
flucropheny){(6-methyl(3-pyridyl))aminojcarboxamide;
N-(5-{[(38)-3-(methoxy-N-methylcarbonylamino)pyrrolidinyljmethyl} -2-flaorophenyl)[{6-
methyl(3-pyridyl)yaminolcarboxamide;
N-(5~{{(35)-3~(ethoxy-N-methylcarbonylamino)pyrrolidinyl imethyl} -2-fluorophenyl) [(6-
methyl(3-pyridyl))amino]carboxamide;
N-[5-({(38)-3-[N-methyl(methylethoxy)carbonylaminolpyrrolidinyl b methyl)-2-
finorophenyl] [ (6-methyl(3-pyridy!))amino]carboxamide;
N-{(38)-1-{(4-fluoro-3-{[(6-methyl(3-
pyridylpamino]carbonylamino} phenyl)methylpyrrolidin-3-yt }-N-methylacetamide;
N-{(38)-1-[(4-fluoro-3- {{(6-methyl(3-
pyridyl))amino]earbonylamino} phenyfmethyllpyrrolidin-3-y1} -N-
methylpropanamide;
N-{(38)-1-[(4-fluoro-3- {[(6-methyl(3-
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nmet hyl et hyl 44(3- {[(6-cyano(3-pyridyl))am no]earbonyl am no) -4-

tl uor ophenyl ) net hyl ] pi per azi necar boxyl ate; N-

(5[ (4- acetyl pi perazi nyl ) met hyl ] - 2-fl uor ophenyl)[ ( 6- eyano( 3-
pyridyl))am nol car boxam de; nethyl 41(3 -

{[(6-met hyl (3-pyridylDam no] ear bonylatnino } -5-
(trifluoronethyl)pheityptnethyl bi perazi neear boxyl ate, nethyl 44(2-nethyl -5-
{[ (6-nethyl (3-

pyridyl))am noj car bonyl am no} phenyl ) met hyl i pi per azi neear boxyl ate; net hyl
4] (2, 6-di 1 uor o- 3Lyridy. )em}?ﬁlcw%wmmo}phenyl)mcthyl]pynohdm~ 3-yl}-2-methyl-N-
pyrldyl))anlnoThamggg b@ﬁmﬂghphenypnethyllplpera2|neearboxylate nmet hyl
4f (4- ehl or o- -quoro- - &

pyri dyl f 1 anmi n6i2ciRsl4 e(ﬁ*ie Wp‘ﬁéwéwﬁéwn&qmm)mw@zmmﬁéiwé}mbws) [ trethyl(3-

tert-butyl 44(1Rh%hmﬂ®@n%bygﬁgaékﬁ[§gtHsfgyl2?52|necarboxylate met hyl

dyl b
py{ I( 1}:/2) ) ?Lam 4 g?@xyﬁ%%}g}@g}@{;%ym@mpm1dyﬁmethyl} -2-flnorophenyl)[(G-methyl(3-

pyridyl))anlno]CQﬁhﬁmMMmemﬂﬁﬁﬁ@nml)ethyljplpera2|necarboxylate et hyl
44(1R) -1
oyt 1)) an AoPEaPES 5wi%%}?ﬁws%#fﬁawhowgwm@aams@xpaha@sé} (et hyl

44(3- {[(6-acet y Lt@hp@riydysl)anencjeeforantaenyl amno } -

E I[ l(Jgr gggtec)ll.l( ﬁ&/hyﬁ? ?3% f“}]‘é’g?r b%’ﬁiﬁ%—‘ﬁ&ﬁgela}’?é}/mlgg hIYenyI) 4&13)!1](4

fIuorophenndetthWmﬁﬁBﬂ&mwmebam@mwylate [(6 acet y1(3-pyri dyl Dami noi - N-

(411 uor o 3 REERRY ?ﬂ@ e SRR SRR R P ™
henyl)nethyl]neuﬁvm ﬁéﬂpmybﬂwdwnakarboxylate N- ( 5-
(3~ acet yL(R Qirpenidb ki (31591mgaﬂ)ﬁ&,}n*ayda:fbm%a&nh%ﬂ{Jﬁeﬂwﬂeﬁm 6-met hyl (3-

ri dyl))am no] car boxa
N-[5-({[1- (ethyl§Mwﬁ@ﬂyP%@ﬂﬁﬂﬂb@ﬂhﬂymypwwuhyIanlno}nethyl) 2-f1 uor ophenyl | [

6- met hyl ( 3-NpyIrdvilpd- ﬁﬁ&él@l{ft@li&% ge0 de; N-

54ft{2-[(tert- butox | earbony Ianlno%D%hyl}nethylanlno)nethyl] 2-
I

2-

I

{
{
p
{
p

uor opheny1) [ ( 6t nv@lwnﬂwﬁymwm}p@@w alidimdel- N {54(
[ (tert-but oxymddkyeipayhsds bonyl am noj et hyl | net hyl am no) met hyl | - 2-

uorophenylI[gﬁbﬁ]ﬁfﬁmnmg{&Gﬂig&ﬁg]carboxanlde

(
(
f
{
f
‘ pyridyl))aminolcarbonylamine }phenyhmethylipyrrolidin-3-y1} -2-metlhyl-N-
, methylpropanamide;
N-{5-{((38,5R)-3,5 -dimethylmorpholin-4-yDmethyl]-2-fluorophenyl} { (G-methyl(3-
pyridyl))aminolcarboxamide;
N-{5-[((18,48)-5-0xa-2~azabicyclo[2.2. [ {hept-2-ylmethyl]-2-fluorophenyl } [ (6-methyl(3-
pyridyl))amino]carboxamide;
N-{(38)-1-[(4-fluoro-3-{[(6-methryl(3-p yridyl))amino]carbonylamino }phenylymethyl](3-
piperidyl) jmethoxy-N-methylcarboxamide;
N-{(38)-1-[(4-fluoro-3- {[(6-methyl(3-pyridyl))amino]carbonylamine } phenyl)methyl] (3-
piperidyl)} ethoxy-N-methylcarboxamide;
N-{(38)-1-[(4-fluoro-3- {{(6-methyl(3-p yridyl))amino]carbonylamino }phenylymethyl}(3-
piperidyl)}-N-methyl(methylethoxy)carboxamide;
tert-butyl 4-[(4-fluoro-3- {[(6-methyl(3-
pyridylp)aminolearbonylamino }phenylymethyljpiperazinecarboxylate:
N-{(38)-1-[(4-fluoro-3-{{(6-methyl(3-pyridyl))aminoJcath onylamine} phenyDmethyl}(3-
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met hyl 4-[(2-thloro-3- {[(6-nethyl (3-

pyri dyl ) am noj oar bonyl am no) phenyl ) net hyl ] pi per azi necar boxyl at e; net hyl
44(3 -{[(6-nmethyl (3 -pyridyl))am nol ear bonyl am no} -4-
(trifluoramethyl)phenyl) et hyl]pi perazi neearboxyl ate; tert-butyl
4-1(1S)-1-(5-fluoro-3-{[(6-nethyl (3-

pyridyl))am nol oar bonyl am nol phenyl ) et hyl i pi per azi neoar boxyl at e; net hyl
4-1(1S)-1-(5-fluoro-3- f[(6-nethyl(3-

pyri dyl))am no] car bonyl am no} phenyl i et hyl i pi per azi neear boxyl at e; et hyl
4-1(1S)- 1-(5-fl upﬂp@rml){ NerBetinstobtyinida:-

byrt gy! Dam nal ok y'@g@ A SO AE I BRI AR5 RARAH BhSiae T 1Y
fl uor ophenypmt ﬂ@r@ppqa%éﬁ& mg&yl[ﬁammdyl))ammo]carbonyiammo}phenyl)methy1]~2-
N[ 2- f | uor o- 5- ( nor &Moﬁcﬁn&ﬂﬂﬁiﬁ)@%ﬂ}{é&@mé | [ (4-fl uorophenyl)am no] car boxam d

E[ 2- 1 uor o- 5N-Fr Rt roetiRenramatolaipnyaindimctsl) FeliapphabRits icbyies-met hyl (3
pyri dyl ))fy’ﬁ]dﬁl?bh&@l& RS GR;

N—[2 t haor o- 5- H% ﬁﬂ 6))F/Iamno)e %I]anlno}nethyl phenyl: 1 (4-

f 1 uor opheny! 2w @& ﬁﬁ‘%frﬁ HES Y IB-pypfyl @UFIWJ@?F@nﬂﬁm(ﬂt’Illb@llyl)lmﬂlyl]

fluorophenyl)anln@&ﬂ@k ﬁmml @Hﬁhgﬂgﬁ&lbﬂptlhyIInethylanlno)ethyl)nethoxy Nm

et hyl ear boxa

to
fluorophenylfﬁﬂihﬁ?%é%%é 4fP&Wﬁ%§?bﬁ@hv&5nethyl]nethylan1no)
ethyD—NnethyIacetmmﬁﬂﬁmnﬂEEEWmﬂh&ﬁﬂﬂﬁmﬁm@ﬁﬁ [ (6-met hyl (3-

pyridyl))am no] carhb hen |1 plpera2|necarboxylate met hyl
4- [(3,4-difluoro- -af¥ H@?%§F?§%m’mwamy

pyl i dyl)) am MBSz Boiyhathoayokpiipmindibpiitishi pippesiad junasarbaxyrbgiess)| (6-
N-12-f | uot 0- 5- Kne Z IsultlnyparnanJethyI}
an1no)nethy|)pheﬁ% ﬂ%%ﬁéag)%%mggg%m{?ﬁamn no] ear boxam de; N {54(

{2- F@thylsuIﬁ%ﬁyﬁ@ﬁb&ﬁyﬂammnmﬂwph¥WU&ﬁhﬂhyﬂmmmmﬂﬁﬁﬁﬁhy@kﬂe-fIuorophenyl)

4- fl d
kES fluoro- 3- uﬁ;ﬂ @? %B¥ gﬁ&goﬁhgg;|f[(4 fl uor ophenyl ) am no] car boxam d
e; N-(2- {[(4-fl %ﬁ@ski{[qfl(fewwéi Ayd-ghyl(3-
pyridyl))anmv agr)ﬁ%% AoRALRBE N TR b TR A8k S H AN hkEE! hoxy- N

nethylearboxa
! N-{(38)~1-[(4-fluoro-3- {{(6-methyl(3-pyridyl))aminojearbonylamine phenyl)methyl] (3

piperidyl)}-2-methyl-N-methylpropanamide;
text-butyl 4-[(4-fluoro-3- {[(6-methyl(3-pyridyl))aminolearbonylamino } phenylmethyl]-1,4~
diazaperhydroepinecarboxylate;
N-(3-{[4-(N,N-dimethylcarbamoylpiperidylJmethyl} ~5-fluorophenyl)(3 -
pyridylamino)carboxamide;
methyl 4-( {4-fluoro-3-[(pyridazin-4-
ylamino)carbonylaminoJphenyl} methylpiperazinecarboxylate;
N-(5-{{(3R)-4~(ethylsulfonyl)-3~(methoxymethyl)piperazinyl Imethyl} -2-fluorophenyl)[(6-
methyi(3-pyridyl))amino]carboxamide;
N-(5-fluoro-3- {[4-N-methylcatbamoy)piperidyl jmethyl} phenyl)(3-
pyridylamino)carboxamide;
methyl 4-({4-fluoro-3-[ (isoxazol-3-
ylamino)carbonylamino]phenyl }methyl)piperazinecarboxylate;
N-{3-[((18)-7-0%0-8-0xa-3,6-diazabicyclof4.3.0]non-3-ylmethyl -5-Fluorophenyl } [ (6-
methyl(3-pyridyl))aminojcarboxamide;
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N-(2- {[(4-fluoro-3- {[(6-nethyl (3-

pyri dyl))am no] ear bonyl am nol phenypnet hyl | met hyl am no}

et hyl I - Nmet hyl acet am de; tert-butyl 4-[(1S)-1-(3-{[(6-nethyl (3-

pyri dy1))am nol oar bonyl am nol phenyl ) et hyl | pi per azi necar boxyl at e;

N-[3-((1S)-1-pi perazi nyl et hyl ) phenyl i [ (6-nethyl (3-pyridyl))am no] carboxam d

e; nmethyl 4-[1(1S)-1-(3- {[(6-nethyl (3-

pyri dyl))am noj ear bonyl am no} phenyl ) et hyl | pi per azt heear boxyl at e; et hyl

4-1(1S)-1-(3- - et hyl ( 3- o

py£ |( dyl) )) a§ ni“ﬁ"&%"&glﬁggﬁ%ﬁ"f%%é»?ﬁ%ﬂwé‘t)Wloﬂwéesﬂ)aﬁ%@a%mwnaﬂ H6- N- ( 3-

{(1'821 - i;l;l- (et h?/l smlre]ﬂlg(sy}}}aiﬂjapaﬁaajcm%%ﬁf%da;\lfI % Bhei t%/ll) [ (6- et hyl (3£ hyl i phenyl }
ri am nol e m de; - -1-(4-ace i perazi nyee i phen

F{G— et hy! (3-%%‘;’}5’?%{;9@?@3 ﬁgﬁg%ﬂgﬁ%?m cle: N IR yee VT PREnY

{2-fi ;JOI’ ?h 5|— I[ ( hrretjswild{d)bdmﬁb]&yz{b61fy:ﬁingw}mb%pwl)@@ﬁ@:rme%wb%m y N_ e

am no) ne - -pyri am noi car boxam de; -

(2- (et hyl guIe@c‘fﬁ@%”ﬁ%&r&gh{é@%@ﬂéf hg?/} mit hyl ani no) met hy11- 2- f | uer ephenyl }

E E ?6 met Ey: EB- py r psiidyl)) Baind eabegtdoonphico@ietipBiiydzirbedriiokRutel - ( 3-

; - net ; i ) , . .

byridyl ) an 2%536@S?‘%“SFY;‘}F%B%‘Z%%’})%’%W By RbrR b e pid e O e bospRide:

4- [ (1R) - 1- ( 3N-ISH({1 B-diratriostly¢Bepinylmethyl)-2-fluorophenyl][(6-methyl(3-

‘pyridyl))am ncdc NyLAmROERAePet hyl i pi perazi neear boxyl ate; net hyl
4-(5- {[(6-met hyiﬂ@%yéllﬁl%:a@gm no| tar bonyl am no} -1, 2,3, 4-

'z 2'2 r1 g;]y(il Egn?’;ﬁﬁ*ﬂ’rﬁrﬁbﬂ{p‘?’iaézﬁ[ﬁ@éaﬁ yolyady®)aminpidatbphylamino ) phenylymethyl)-1,4-

: -1-(2-f 1 uor Ps.354: P , .

‘pyridyl))aningj caﬁ%ﬁﬁ@%ﬂ%ﬁ?%y tcj’et hyl ] pi perazi necet boxyl ate; et hyl
'44(18) - 1- ( 2- ptﬂlﬂ&r[&@uorq-ﬁ({Hﬁﬁt@@lwwq@sgndyl))ammo]carbonylamino}phenyl)methyl]~1,4- :
pyridyl))arnt hoj esiBemtiaineishaayeet hyl i pi perazi ncear boxyl ate; N

{ 34(18)-1-(4: a%et%/f%f@e( ag%! rlly}ggt hylé?- 2-fl uor Qphepyl) [ (6- et hyl ( 3-

pyri dyl )) aai F6FEsPHER A3 HEE iRAMYI G RyridD jamirieyerrtouyl Buipg oBenyBmpy-3.4-
%gl) dzl) ) ?hm nei c%@ﬁp@ﬁi@ﬁhﬂﬁ@?@g&k& met hyl i pi perazi necar boxyl at e; net hyl
-4-met hyl- - - ITe -

% E |2 dZ 121 ) ?lm ﬁb@é%ﬁ?}%‘%i?ﬁ%‘%gﬁéﬂ?FWﬂ%‘%@ﬂ]zpfi“ﬁ@rpa%‘w}}éféa’%"%’%% ate; methyl
, 4-di fl eoro- L A yoxkrarde;

‘pyridyl) amni b | aji no} phenyl ) met hyl | pi per azi neear boxy| at e;
(tert-but ox;ﬁ!{ﬁlﬁl{lﬁg ‘E}é’ia?gf}fzﬁ%%lﬁ&%ﬂ(%@?mr@rfﬁwﬁ?%}Hé}ﬂlﬁawﬁ%am nol

(2-1, 2, 3, 4- tetr phyiibsogléantabypbpi}.et hyl i car boxam de;

iz (2o ot OSSN SR DhaRL (& e 1 (3

~ pyridyl))amine]carboxamide;
N-[5-(azaperhydroepinylmethyl)-2-fluorophenyl] [(6-methyl(3-pyridyl))amino|carboxamide;
N-{2-fluoro-5-[(4-piperidylpiperidylymethyl)phenyl} | (6-methyl(3-
pyridylDaminojearboxamide;
N-(5-{[4-(cyclohexylmethoxy)piperidylimethyl} -2-fluorophenyl)[(6-methyl(3-
pyridyl))amino]jcarboxamide;
N-(2-fluoro-5-{| 2-(hydroxymethylymorpholin-4-yl]methyl} phenyl){ (6-methyl(3-
pyridyl))amino]carboxamide;
N-(2-fluoro-5-{ [2-(methoxymethyl)morpholin-4-yl]methyl} phenyl){(6-methyl(3-
pyridyl))amino}carboxamide:
methyl 4-[(2,4-difluoro-5- {{(6-methyl(3-
pyridyl))amino]carbonylamino} phenylymethyl|piperazinecarboxylate,
N-{2-flnoro-5-[(4-propoxypiperidybymethyl]phenyl} [ (6-methyl(3-
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met hyl 44(2, 5-difluoro-3-{[(6-xnethyl (3-

pyri dyl Dam nol car bonyl am no} phenyl ) net hyl | pi per azi necar boxyl at e;

met hoxy- N42- (5-{[ (6- net hyl (3-pyridyl))am no] carbonyl am nol (2-1, 2,3, 4-

t ett ahydr oi soqui nol y1)) et hyl ] ear boxam de; nethyl {nethoxy-N42-(5-

([ (6-nmet hyl(3-p)ridyWarni no] earbonylamno } (2-1, 2,3, 4-

t et rahydr oi soqui nol yl))ethyl] carbonyl am nol formate;

(tert-butoxy)-N nethyl-N4245-{[ (6-nmet hyl (3-pyridyl))an ne] carbonylam no} (2-
1, 2, 3, 4- tetrahydroi soqui nolyl))ethyl]carboxam de;

[ (6- et hyl ( 3- pyri dyiiddpdnriodjeadbox{2i@- (et hyl am no) et hyl | (5-1, 2, 3, 4-

t et rahydroi soguinRl¥ld 4. -'g : h 4243- (B-nethyl -3-
pyri dyfl am nol o{a?@oﬁﬁ (ﬁlﬁ%g ﬁ’g{rl:a)y g&mﬁwlj%ﬁ%’k}ééﬁﬁaﬁﬁgéég‘é@?W”éﬂ{"i“;mb8¥WP¢’44243-
([ (6- et hyl - 3N-[5-({4-[(dimethylamino)sutfonyl](1,4-diazaperhydroepinyl) jmethy!)-2-finorophenyl ][ (6-
pyri dypant o] car bonydaik nok Lperazi necar boxyl ate; N-(3-
{244-(ethy|su|fony|ggﬁ%ggégpﬁg%gﬁéﬁﬁ%#ﬁgﬁenyl)[(6-nethy|(3-
pyridyl)) am n@]’@éf% ' cd_%;{[(mQﬂwI@.-pyridyl)_)amino]carbonylamjno}phenyl)methy1]~1,4n
{[(6- met hyl- - 3- pyigldmaabapleAtdony! am no) -2-1, 2,3, 4-
tetrahydr0|sg§U|n§h¥l et@gljacetanyde' N—BZ-(Z-
(fclimethyl amt HoYSUProoRpr f%%fb‘lilazé?lﬁxﬁ!ﬁoi‘(-% Ingn-3yBmetayl}-eflrerpabandil&oqui nol y1) ]
(21 (G et hyl ans oy oy | e PRk o (2
(2- i met hy 0) car bonyl ami nol . et hy - .
21,2 3, 4-tet r@%ﬂ?%?'?ﬁ@ﬁ"{%}y#il%l ]()%14~c¥azaperhydroepmyl)]methy]}phenyl}[((i—methyl(3-—
met hyl ( 3- pyri dyl) paddyhahaaidmdsamige; nmet hyl 413-(2-fluoro-3- {[(6-nethyl (3-
pyridyl))am nej.c: nyl apni henyl ) pr ] Thi per.azi necar boxyl at e; met hyl
a6 R R B B el S 3 oon S smthod] 5
I ndanyl ) pi per azi nésariony){@ecthiiGriyridupakindledBubidids] uor o- 3- {[ (64not hyl (3-
pyri dyl pam ngl eaghonyl. am %__en lhﬁ{o .gb i perazi necarb | at e
o P oL SR RUARA PR OR BB SRR S
(2-1,2,3, 4 pyridyl))amino]carboxamide;
? N-{5-{((1R)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicyclo[4.3. OJnon-3-ylmethyl]-2-
fluorophenyl} [(6-methyl(3-pyridyl))amino]carboxamide;
N-[2-fluoro-5-( {4-{(methylethyl)suifonyl](1 JA-diazaperliydroepinyl) ymethyl)phenyl]{(6-
methyl(3-pyridyl))aminojcarboxamide;
N-{3-[((1S)-8-methyl-7,7-dioxo-7-thia-3 ,0,8-triazabicyclo{4.3.0]non-3-yDmethyl]-5-
fluorophenyl} [(6-methyl(3-pyridyl))aminoJcarboxarmide;
N~{5~[((1S)~8~methy1—7,7~di0xo-7~thia—3,6,8~£1'iazabicyclo[4.3.0]non—3~y1}methyl]~2-
fluorophenyl} [(6-methyl(3-pyridyl))amine]carboxamide;
N-{5-[((1R)~7-0x0-8-0x2-3,6-diazabicyclo[4.3 O)hon-3-ylymethyl]-2-fluorophenyl } [(6-
methyl(3-pyridyl))aminojcarboxamide;
methyl 4-{(4-fluoro-3- {[(6-methoxy(3-
pyridyl))amino]earbonylamino}phenyl)methylpiperazinecarboxylate;
methyl 4-[(2,4,5-triftuoro-3- {{(6-methyl(3-
pyridyl))amino)earbonylamino} phenylymethyl]piperazinccarboxylate;
N-{2-fluore-5-( {4-{methyl{methylsulfonyl)amine]piperidyl} methylyphenyl]{(6-methyl(3-
pyridyl)amino]carboxamide;
N-{3-{3-(4-acetylpiperazinyl)propyl] -5-fluorophenyl} [ (6-methyl(3~
pyridyl))amino]carboxamide;
methyl 4-3-(3-fluore-5- {[(6-methyl(3-
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t et r ahydr oi soqui nol yl)) et hyl | ear boxam de; N-(2-
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1, 2, 3, 4- t et r akeytgt 61 @ d{(GicnabBifl Paies BarbdndamPyfkdy| pami nol earboxamid e;
g;‘f' Pé;rﬁaEn( ﬁmh%:lgi@%Oyncifﬁg%i)%%ﬁgﬁlﬁé%e%%“ﬁéaf%ﬁdf“& per azi neear boxyl ate; N-(3- f
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E?)zl[hd{:u) ?\flg: rnrglt ﬁ?“%ﬁ?’%@“&ﬁ%ﬁ#‘&%ﬁ%ﬁnﬁ@ ROEAS ) pheny 1) [ (6- met hyl ( 3-
pyri dyl Danmi nmeﬁlét%%k‘hfﬁ?ﬂﬁﬁ -c¥dnp(3 P@ﬁdyl)ﬂmlﬂdtaﬂmlﬂyﬂlmﬂi o) sul fonyl | pip
[eE ZZIer%/LL/I (eg:]ggz Gjpﬁfiit 1& y}%h&ﬁ@e@é‘{\ L{)owgtl dyl ) ) am no] ear boxam de;
: ylpiperazinyl)methyl}-5-fluorophenyl} {(6-cyano(3-
pyridyl))amine]carboxamide;
N-{3-({4-[(dimethylamino)sulforylJpiperazinyl }methyl)-5-fluorophenyl}[ (6-cyano(3-
pyridyl))aminojcatboxamide;
[(6~cyano(3-pyridyl))amine]-N-(3~{[4-(ethylsulfouylpiperazinyl jmethyl }-5-
ftuorophenyl)carboxamide;
N-[2-fluoro-5-({4-[methyl{methylsulfonyl)amino]piperidyl}methyl)phenyl][(4-
fluorophenyl)aminoJearboxamide;
N-[5-({4-[(ethylsulfonylymethylamino Jpiperidyl } methyl)-2-fluorophenylj[ (4-
fluorophenyl)aminojearboxamide;
tert-butyl (38)-3-~{[(4-fluoro-3-{[{(6-methyl(3-
pyridyl)}aminojcarbonylamine} phenylymethyl jmethylamino } pyrrolidinecarboxylate;
methyl (38)-3- {[(4-Tuoro-3- {[(G-methyl(3-
pyridylpamino}carbonylamino} phenyl)methylimethylamino }pyriolidinecarboxylate;
methyl (3R)-3-{[(4-fluoro-3- {[(6-methyl(3-
pyridyl))aminojearbonylamino} phenyl)methyl|methylamino }pyrrolidinecarboxylate;
methyl 4-[(2-methyl-3-{[(6-methyl(3-
pyridyl))amino]carbenylamino}phenymethyljpiperazinecarboxylate;
methyl 4-[(2-chloro-5-{[(6-methyl(3-
pyridyl))amino]carbonylamino}phenyl)lnethyi]piperazinecarboxylate;
2-{4-[(3-fluoro-5- {[ (G-methyl(3-pyridyl))amino]carb onyIamino}phenyl)methyl]pipérazinyl b
N,Nndilnethylacetamide;
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(et hyl sul fonyl)pip erazinyl]ethyll phenyl)earboxam de; et hyl

4-[ (2- hydroxy-3- {[(6-nethyl (3- pyridyl))am no] earbonyl am no
phenyQret hyl | pi per azi necar boxyl ate; N (2-hydroxy-3- ([4-(nethylsulfonyl)pip
erazityl]methyl) phenyl)[ (6-methyl (3- pyridyl))am nojearboxam de; N

(342- (4-acetyl pi perazi nypet hyl ] phenyl)

[ (6-nmet hyl (3-pyridyl flam no] ear boxam de; N-[2-fluoro-3-(3 -pip

erazi nyl propyl ) phenyl] [ (6-nethyl (3-pyridyl))atnirn]earboxam de; N (3-
(3[ 4- (et hyl sul f ouppi perazinylipropyl} -2-fluorophenyl)][(.6-nethyl (3-

pyri dyl)) ani neféddt ol nicgl(G-NaidyR4dino|carbonylamino} -5-

- (4-acetyl pi per azi o 28?¥ | [ (6-nethyl (3-
pyridyl))anth caf%%%%%{ggﬁééﬂ%mgk%%%%? %oro 3- {[(6-nethyl(3-
pyridyl)) ani nHJ] {ézE?ﬁ%@ﬂ%’hﬁ%&lﬂpjﬂ@ﬂw)Spﬁi@whqlm}@e}pmVlmwa)cwmmalee net hyl
44(3- HO - hydﬁgﬁyqﬁ?qggﬁmﬂ,§%3pyrldyl)an1no] ear bonyl anbe} phenyl) net hyl

Yy

pi p erazi neearb oxyl ate; [(2-fluoro-3- ([ (1-hydroxy-6-methyl (3-
pyr|dyI))antho]eaPH&H&W&Wﬂﬁ@?ﬁW@HVPkH%WHywpﬁhM@ﬁa%ﬂﬁWEEéﬁﬁoxyIate
phenyl met hyl HQ§{§Q¢2{)3&141’3[11&21§1 l&iﬂi’r&n@ﬂﬁ:ﬁ%ﬁ}' - 5O AW He) (3-pyridylamino)carboxamide;
pyridyl))amn %ﬁg g%?ﬁ ﬁ g
-2, 6- di et hyl i %ﬁ%?ﬁ WS-
§3-1((3S,5R -4 ac @sq;dy})&nﬁmgmmymmh@}lpﬁaiygﬁbw]lp)peﬁhhwadbo &d,uor ophenyl |
[ (6- nethyl(3 ‘&¥ % Ql k ﬁgb g de tert-butyl 1(2-f|uoro -3 - {
[ N-(6- et hyl (%2 é}‘)‘?‘é\ 4
;Fhe?yl)nELhYIThlpgmh@kmm&@mﬂmgﬂhﬂthhe@hmmnﬂpmmbﬁ&mm®bumﬁ?l3 -
N- (6- net hy r b ano er t pip
er azi necar boxlfr/l%3 Ep% (lf&%@lh}ofﬁﬁﬂpm”?ly %?Iﬁ’ a@?%ﬂ@‘ﬁ‘fm%ma 2% | uor ophenyl )
ar ni no) - N- ( 6- nethyﬁ@ﬁ»qnmﬂqu#@marboxanlde {(3 -
Rdi et hyl l.
?N— ( Ifinene%/h;r}? ?g?ﬁt;ﬁ &ycﬁi?;%fd&l@ll)ﬂ@"s\ﬂﬁhgﬁm}m a'%%ymﬁo})yl)zs %lunzlnffgighegyrl]ﬁ@%ulthyw no}
pyridyl))amino]carboxamide;
N-{3-[3-(4-acetylpiperazinyl)propyl}-5-fluorophenyl} [(6-methoxy(3-
pyridyl))aminolcarboxamide;
methyl 4-[3-(3-fluoro-5- {[{6-methoxy(3-
pyridyl))amino]learbonylamine} phenylypropytpiperazinecarboxylate;
N-(3-{3-[4-(ethylsulfonyl)piperazinylJpropyl}-S~fluorophenyD) [(6-methoxy(3-
pyridyl)yaminolearboxamide;
methyl 4-[(3- {[(G-acetyl(3-pyridy}))amino]carbonylamine }-5-
fluorophenyl)methyl Jpiperazinecarboxylate;
N-(5-{[((38)pyrrolidin-3-yDmethylamino Jmethyl} -2-fluorophenyl{(6-methyl(3-
pyridylpaminolcarboxamide;
tert-butyl (3R)-3-{{(4-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamine} phenyl)methyl fmethylamino} pyrrolidinecarboxyiate;
N-(5- {[((3R)pyrrolidin-3-yl)methylaminomethyl} -2-fluorophenyl){ (6-methyl(3-
pyridyD)yaminojearboxamide;
N-¢thyl-N-{1-[(4-flucro-3- {[(6-methyl(3-pyridyl))aminojcarbonylam ino}phenyl)methyl](4-
piperidyl) ymethoxycarboxamide;
ethoxy-N-ethyl-N-{1-[(4-fluoto-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino} phenylmethyl](4-piperidyl)} carboxamide;
N-{5-({4-[ethyl{ethylsulfonyl)amino]piperidyl} methyl)-2-fluorophenyl] [{6-methyl(3-
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[(3- f[4-(N, N clinmethyl carbanoyDp perazi nyl ] net hyl }

-2-fluorophenyl )am nol - N- (6-net hyl (3- pyridyl))carboxam de; [(3-

{[4- (et hyl sul fonyl) pi perazi nyl | nmethyl) -2-fl uotaphenyfl am noFN- (6-net hyl ( 3-
pyridyl))car boxam de; [(2-fluoro-3-

([ 4- (et hyl sul fonyl ) pi perazi nyl ] met hyl } phenyl ) am nokN46- net hyl ( 3-

pyri dyl Dear boxam de; nethyl (28,6R)-4-[(2-fl uoro-3-

{[(6-rnethyl (3-pyridyl))am noi car bonyl am no} phenyOnet hyl | 2, 6- di net hyl pi pera
zi neear boxyl ate; N {3-

[ ((3S,512) - 3, 5- dhristdsl)lepinplsrioiamyde) et hyl | - 2- f | uor ophenyl ) [(6 met hyl (3-
pyridyl))anai » ol -

y1l) am no] ear tlj\gﬁﬁlg‘fm?ﬁg@ gﬁ? WA éﬁ&%&)gzﬁ% %lg)rogﬂ&é ' EQX; ﬁ?%

4 (2-fittoro-3- ppquy octamxde,

f 1 uor ophenybmalw r{t{@xaﬁana@ m&ﬂmx ROk B]. per azi neear boxy! at e;
tert-butyl 444- { F@ é am noj ear onyI am no}

i ndanyl ) pi perazin %?%WW&@@QWWW?W@X{W&

{[N-(6- eyano(atayw[(mb(ls 2880 DAL AR yIAnino} -4-

f I uor ophenyl ) net hyl gq perazi necar boxyl ate; nmethyl 4-[(3-

{[N-(6-acetyl(3- lwtb@aﬁhﬂm?]naqaﬂww &

f 1 uor opheny| ysiyhyybi- uex{g(ahm@(arpbn@agyalnﬁﬁ@earﬂasﬁ%ﬁhm}44~ ([2-fluoro-3-(

(MN46-(triflu oromgth
'fﬁtm no§ phenyl i net @Oﬂ%’%&ﬁﬁ’f@%h’&f{aﬁ@w At a't‘a’rrtet hyI 4- ({2-fl uoro-34(N-(4-
E)%/ 2 i <(1yl ) faé PN”WQ‘?*?@[W}MWWW&WI %ﬁw?pﬁlefﬁﬁ(mwboxyl ate; [(3-
- (azetidinyls i.peraz i me
- 2-fl uor ophenyl ):;Prjﬁnng?s ﬁl?l JE ﬁ%‘f’?f&%’(s pyri dyl f| ear boxam de;
[ (6- met hyl ( 3oty AHMBEﬂﬁmmmﬂ(\&«mhxdm))pmmapmmyﬂwaﬂdan #A-yl ) ear boxt uni de;

R R R BRI L e o

pyridyl)) (t mnabyl Ac[é%lmﬂ)aﬁi é[éﬁ m[at(aﬁ@mst hyI (3-pyridyl))amnmnol -N- {I

[ 4- (et hylsulfon r.ni.d rt-butyl .44(4-
(e <UL oy e AL AU e LR |
yl) et hyl I pi élz‘ii edifbowryt ﬁf@nethsé@hyl 44(4- {[(6-nethyl-3-pyridyl)annci]
ear bonyl am nol i n%ﬁdﬁ)‘)amino]carbonyiamino}phenyl)methyl]piperazinecarboxylate;

methyl 4-[(4-chloro-2~flucro-5- {[(6-methyl(3-

pyridyl))amino]carbonylamine} phenylymethyllpiperazinccarboxylate;
tert-butyl 4-{(1R)-1-(5~fluoro-3-{[(6-methyl(3-
pyridyl))aminojcarbonylamino} phenyl)ethyl lpiperazinecarboxylate;
methyl 4-[(1R)-1-(5-fluoro-3- {[(6-methyl(3-
pyridyD)amino]carbonylamino} phenyl)ethy!piperazinecarboxylate;
ethyl 4-f(1R)-1-(5-fluoro-3- {[(6-methyl(3-
pyridyl))aminojearbonylamino} phenyl)ethyllpiperazinecarboxylate,
ethyl 4-[(3-{[(6-acetyl(3-pyridyD))aminojcarbonylamino }-4-
fluorophenylmethyl}piperazinecarboxylate;
methylethyl 4-[(3-{{(6-acetyl(3-pyridyl))amino]carbonylamino} -4-
fluorophenyl)methyl]piperazinecarboxylate;
[(6-acetyl(3-pyridyl))amino]-N-{5-[(4-acetylpiperazinyl)methyl]-2-
fluorophenyl} carboxamide;
methyl 4-{[(4-fluoro-3-{[(6-methyl(3-

pyridyl))aminolearbonylamino} phenylmethylmethylamino }piperidinecarboxylate;
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yOret hyl i pi perazi neenboxyl ate; ethyl 44(4-

{[(6-nmet hyl-3-pyridyl)am no] car bonyl am n0}i ndan- 2-

yl ) met hyl i pi per azi necar boxyl ate; N

{2-[(4-acetyl pi perazi nyl ) met hyl ] i ndan-4-yl }f(6-methyl (3-pyridyl))am no]carb
oxam de; N-(2- {[4-(N, N-di net hyl car banoyl ) pi perazi nyl i met hy1}

i ndan-4-y1)[ (6-nmethyl (3- pyridyl) )am nejcarbox am de; N (2-

114- (et hyl sul f onyl ) pi perazi nyl ] net hyl} i ndan-4-y1)[(6-methyl (3-

pyri dyl Dam noi car box am de;

NA2- ({4- [ (di rethijllasreim)-pindidghiyrclylapdmogadtng)- 3 fredrbphpiyii@metiyyb] [ ( 6- ot hyl (3-

pyridyl))arrxinoi ﬁﬁfd?lﬁmoﬂﬁhoga%&e butyl (5 8,3R)-4-[(2-fl uore-3-

{TN-(6- met hyl
pyridyl))car t&‘éfﬁﬂ{ﬁll - e fopyi gy lppaid iyt yia8yi5} ciethog)-Rylopiopend i (treethylBoxy| at e;

met hyl (5 8, 3R) 4-
{[ N- ( 6- et hy I})[ll g?/)fa) %ﬁg%%g%ﬁ%m} I am no} phenyl ) met hyl ]
, S- di et hyl @]( b%ﬁé?zi(ﬁé@g@}gﬁ@mﬁ@lﬁlcmbonylammo]ethyl}rnothylalmno)methyll 2

-R682R4 t VaoRerBe 2-f1 henyl
VN (o eyl 15 M’ﬁ”ﬁ%‘?‘%@i@?ﬁ%ﬁ Lt oroc s |

no) - N- (6- net hyl

LEN (6: met hy B g s iy e le ) o rapp oo

di met hyl pi per azi nﬂﬂdl Mexﬁh} ff@%ﬂ%ﬁﬂ&ﬂﬁéﬂ@ﬂ%ﬁéﬂ%@amihéﬁ‘

_‘{[(68 2R) - 4- g}et h ‘hfﬁ di_net hyl pi perazi nyl ] met hyl |

- 2-f I uor opheftif g { 8’1°‘N( [Fﬁa‘f‘ﬁ?ﬁ@B pyri dyl Dcar boxam de;  {[ 3-(

§ (63, 2R) - 4- Rdi netmmugmmmubé;@mwma}@w@ymm )a'cl‘xwu&ei]&ﬁdyﬁw }met hyl) - 2-

?I\llFJf][Fﬁgregyy‘“(e%n]z‘%tﬂ(g}g&g’iﬁ’@gﬁlﬁ’é “Bé@?%’ﬁf?‘ rO??Tygghenyll[(e met hyl (3

ridyl))am noj (ﬁﬁhlbmmﬂiyﬂlsa;enﬂ)irfelhyqplper&necmboxylate

Py
(6-nmot hy1( 3-.pyr. i d) % i noj e no} benzoic acid; N
-fluore-3- %{@Xl%tgm% ir@zﬁﬁ; {Q§6¥é?g?4 c] pi perazi n-7- y1) ) met hyl i phenyl i
6- met hyl (3- py ru)’dsii’l))aimm)]n@bmlainum&ﬂﬂniﬁ)eth&l}p&ﬁam{eéaﬂaoxylate

thyl (1, 2, 4; [ 7-y1l)) et hylj-2-fl uorophenyl

[ (6-met hyl (3‘“5{1%?42&@ ?ﬁﬁ»‘?’]ﬁgj fif-Ral i de:” N (2-F1 uor o- 3-

{[4- (net hyI sul t bnvpfhﬂb@nIailpaﬁwnpfhmﬂqwhlemh)@mylﬂ1)i1(eﬂa7pwéiﬂdywlawj no) car boxani de;
N-(3- ethyl 4-[(18)-1-(5-1]

{[4-(ethyl sul f%ny[l() ;))np(er:é{%llo 3 Gmel 1@} 2-f1uoropllenyl) (4-pyridyl ani no) carb
‘oxani de; et hyl 4-poddheripelear @y!@@yw iﬂhﬂlﬁﬂ)gﬂlylm@eqzumaﬂ@ﬁﬂyﬂe) pi perazine- 1

- car boxyl at egethyl 4-[(3- {{(6-acetyl(3-pyridyl bonyl -

1-(34(4- acetrylep?/pe[r(aé[l(n'algeg( p%/u y%améuoilcaluglrl%%wrel%}yl) 3-(pyridin-3-yQurea;
methyl 4-(2-fl uorfBIOQ’P’(‘%YQTBVFHIBﬂPﬁm@ﬁ%@)b9*%4*%1o) benzyl) pi per azi ne-

1-carboxyl at Nw[Qﬂlﬁb@éﬁLﬁmolpholm 4-yh11ﬂthy§phen 11{(4- ﬂumophenyl)ammo]c.al’uoxamlde

4-(2-fluoro-3- enzy erazin
‘car boxyl at e; ﬁﬁe?‘ﬁéﬂo 5

{
{2
I(
-e
[ (

{methylFZy (methylmnmo%lethyl]ammo fmethyl)phenyl} {(6-methyl (3—

:4- (2-f1uoro- 3- (3p@ﬁdﬂ)ﬁ@{1ﬁmkmmﬂﬂdﬁ}-3 yl ) ur ei do) benzyl ) pi perazi ne-1| - car boxyl
ate; (3R 59

4 (2-f1 uoro- ]§ % 11?18? Q{%‘Fthyléz -Gstv i) Henzyey e tslahaliKd pi per azi ne- 1-

fluorephenyl)amino]carboxamide;

N-(2-{[(4-fluoro-3- {[(4-
fluorophenyl)aminojearbonylamino } phenylmethyl jmethylamine} ethyl)methoxy-N-
methylcarboxamide;

N-(2-{{(4-fluoro-3-{[(4-
fluorophenyt)amino]carbonylamino } phenyl)methylmethylamino } ethyl)-N-
methylacetamide;

methyl 4-[(2-cyano-5-{{(6-methyl(3-

pyridyl))amino]catbonylamino }phenyl)methylipiperazinecarboxylate;
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car boxyl ate; .

143- ((( 2R, 6S) - 4- aeet y1- 2, 6-di net hyl pi perazl m -yl ) net hyl) - 2-fl uor ophenyl) - 34

pyddi n-3- yl)urea;,

(3R, 2)-4-(2-fluoro-3-(3-(pyridin-3-ypureido)benzyl)-N, N, 3, 5-tetranet hyl pi pe

razi ne- 1- carboxam de; (28, 6R)-benzyl

4-(2-fluoro-3-(3-(pyridinB-yflureido)benzyl)-2, 6-di met hyl pi perazi ne-1-

eaxboxylate; 1.(3-(((3S,5R)-3,5-dirnethylpiperazin-1

-yDrnet hyl ) -2- 11uor ophenyl ) - @Qé pyridin-3-yQurea; tert-butyl

4 (2. f1 uor o- el ¢ HoAidien- S BG-BréYienzyl ) pi perazi ne- 1 -carboxyl at e;

(3R, 58) - net hyl yndyl))ammo carbonylamino} phenylimeth boxylat

4-(2-fluoro- i g(l‘l ]¥ 4 )} gn%)me? yﬁ"?‘."a‘.“ﬁr"ém c;/x ae'pera2| ne- 1-

ear boxyl at e; et ‘%‘/ methyl{ r{’methyl(natamhylsulfony )ammo}ethyl}ammo)meihyl}phenyl}[(4-

4- (2-f1 uoro- 3- ( 3-fyedpliedytidmybgabsanhenzyl ) pi per azi ne- 1- ear boxyl ate

(2S,612) - net { ‘ : _ - ) ] .

4- (2- I uor o- PSR mstirainglsiymepripminosaividr irrghaeB §41 ne- 1-

car boxyl at e; fluorophenylaminolcarboxamide;

:rn( gef l uoro- ﬁ' %%Iugp()y:{ tn%r&m%n—%l)Ai’k‘.’t\tﬁhyﬁogen%ﬂ%y hgomp’hyrﬁ\/ll ainino CmQO)BIIHL BZI ne- 1- car bOX
-(2-fiti orél-(z—{((a ~£{upyor3- ﬂ](mm&-‘nyi@rel do) bert zy1l) - N, N- di net hyl pi per azi ne-1- su

l—;lo)n?rglt ﬁil) 2 £ do(grxoylg j) 'g%r%r%@r%o}ﬁiﬁﬁg{n%ggg@g%ﬁaMno}ethyl)methoxy—N—

142-f | uor o- 34( 4- (lnvéhsrhw@um@nyl ) pi perazin-1 - yDriJet hyl ) phenyl ) - 3- (pyri di n- 3-
oyl ) - S Fi B AERRE yﬁi?m%‘“%‘ Jridim 2 arear

. (|3) 4( tzﬁ |6§3) 24f I( e!t}fﬁwlﬁm d}jg:%c)m( m@obndmmﬂ)gwl%}whﬁzmm}ethyl)-N-

-yl ) met hy ngg pyridin-3-y1)urea;

(3R, 53)-4-(2- tﬁ&@zﬁ@[@ﬁﬁ F i n-3-yQurei do)benzyl)-N,N, 3,5

-tetranet hyI Eﬁltﬁ@wéﬂﬂﬁﬂé% f%’ﬁ@l*ﬂi@e net hyl

4-(2-fluoro-3-(3 1&}@)5@@1%-uﬁbd{@dﬁ;ﬁioﬂ%x%@%ymﬁd?&méi Neyideear boxyl ate; et hyl
‘4-(4-fl uoro-3- di n- 3- O.Il’el doébenz perazi neThear boxyl ate; net hyl
‘4- (2-f1 uoro-H: %é(& ﬁl BiPFeanyes IE’P%WS Ay m@w%&mﬁ@lcmkoxa@a%oxw ate;
_EZBE f21y|6 Gt methyl 9‘,4 [(18)-1-(3~{[(6- methyl(S-OJ do) b L car boxvl
1 , i fluoro- rei enzyppi perazi ne- 1- car boxyl at e;
fmet hyl 4-(3, 4-di WW&%’ﬂﬁg’é{l@ca(rWV inﬂ}@evgﬁﬁhémmﬁgﬁ%%ﬂﬁtﬁeram ne- 1

ear boxyl at eeth)(IS){flcSD 1y(8- {{(6-methyl(3-

4-(1-(2.-11uor O (‘%@5% 1o]ca1hon33r)]a1¥1njo rhgrlzygoaxﬁﬂ}el;?e;(z!%lel}epghogcﬁmp erazine- 1

ear boxyl at e;

4-(1-(2-fI udﬁ‘ﬂjs 3(1634{1@(qﬁmmmm)}awazjw ehdpphehe)iicpadtby@pi per azi ne- 1- cat boxyl
gat e, methyl yr %yl) ammo]c rhoxamide; .
-4-(2,5-difluoro- 3 ( 8 [ s yeur ei do) benzyppi per azi ne-| - car boxyl at e;
net hyl N-{3-[(18)-1-(4- acetylp1perazmyl)othyi]phenyi}{(6-methy1(3-pyndyl))ammo]c_arboxamida;

g (3t glil f uc}ﬁn{g’ ﬂ(1§10(50[dngl 1§1{§ fn%(e?l‘%(%e{g@lglﬁg Wa%;%ﬁ}?}ﬂe&ﬁ’ nd?mct 3% pﬂ‘%fyg}-[(%?‘r boxyl at
4- (13- (2-f 1 uor o- 3uEBw{(Byridiadaoj@borixidg; pheny| ) propyl ) pi per azi ne-1 - car boxyl

‘ate; met hyl . ; o
4-(3-(3- 11 uor o 5B R e e AR P BB B e BREFHE: 1- car boxy
| ate; Et hanesul f 8wikyl(Geimaly))amino]carboxamide;
;Eghglnggrlof gﬁgcgﬁ)@urmw;@l@gy(@|ngjm}r(§ ye- ur ei do] - benzyl } - met hyl - at ni de;
: u [ cid
'{ 3- f | uor o- 5[ 3- ( pyridyinsnglayborylapielrheryhetyilpineezngtartamilae;
1- [ 3- (4- Acetgtlyt RirQRS. @7(}5 @fd;_hﬁé!h% hyl ) - 5-f | uor o- phenyl | - 3- (pyri di n-3-yl) -urea

143: Fl uor o- 5- ( 4- retRMadl ey yepn e by cratnrsaioxdrier tyl ] - 3- (pytl di n-3
-y1)-urea; %wﬁ@:ﬂqugz&%ﬁ@fls {aﬁntgg lﬁgaqym%%m%)o}ﬁlzoﬁ& azin-1

-yl met hyl | - phenyl|

{ 3- Fl uor o- 544- ( pf4 ﬁ%}f@@llzlﬂ’éw)w@ﬁ%l}%ﬁ?o%%. n-1-yl et hyl kheny1} - 3- (pyri di n- 3
-yl)-urea; 1-

{ 3- Fl uor o- 5- 0- ( propane- 1-sul fony1l) - pi peggzi 1) - 1-yl met hyl | - pheny1} - 3- (pyri di
n- 3-yl) - urea;

143- ( 4- Et hanesul fonyl - pi perazi n-1 -yl met hyl ) -5-fl uor o- pheny11- 3- (2- met hyl - py
rimdin-5-yl)- urea; 4-

{3-Fluoro-5-[3-(2-nmethyl -pyrimdin-5-yl)-ureidol -benzyl)-pi perazi ne-1-sulfo
nie acid di net hyl am de; 4-
{3-Fitioro-5[3-(pyrimdin-5-yl)-urei dokbenzy1l}- pi perazi ne-1-carboxylic acid
met hyl ester;

2 = £~ L 9~ 16T g= ~ o~ " N e e e ~ AN



(E) - NLeyano-4-(3-fluoro-5-(3-pyridirt-3-ylureido)benzyl)-N, N-di net hyl pi pera
zi ne-1- carboxi mdam de; or (8)-143

-(1-(4-acetyl pi perazi n-111) et hypphenyl ) - 3- (6-m et hyl pyri di n- 3- yQur ea.
[00137]In certain enbodi nents, the conpound of Formula 1 is chosen from

met hyl 4-[(3-fluoro-5- {[(6-nethyl (3-

pyridyl))am nol car bonyl anai no} phenyOnret hyl i pi perazi necar boxyl ate; N (3- 114
- (et hyl sul fonyl) pi perazi nyl | i met hyl } -5-fl uorophenyl)[ ( 6-nethyl ( 3-

pyri dyl)) arni no] ear boxam de;

N-[ 5- ({4- [ (di ety e dd) SudbonffiéhpitpéBazi nyl } met hyl ) - 2-f 1 uor ophenyl I'i [ (6-m
et hyl (3- pyridyl) LG [.dey vl 4-[ (A-fluorq-3-{[(6-nethyl(3-
pyridyl))aninQIicg%%%@%kgﬁﬁﬁgﬁgﬁgggghggﬁyp¥%¥”5%%%?%%%X#%%xylate; met hyl
44(3-" {[ ( 6- metthy} #-1GS)-1-2-Byerp-dyiHamiaiv](@ar bony! ani no}

phenyl ) met hyl j pi pgt.agi s lnhe : : g o

N43- ({ 44( di net hy| el sﬁﬁ]%ﬁﬁ%%?%%}rpg‘éﬁyﬁiq‘XIWﬁeﬁ?“ﬁ%cﬁlé’ﬂ’iﬁlTT’( 6- met hyl ( 3-

pyri dy1)) ani notéAr Bk c@@hﬂwﬁylpethyl]-Zuﬂuorophenyl}{(GnmethyI(S—
(28)-4[(5-f|uoto-gy@gbﬁmﬂ@ﬁamkggngaridyI))aninoicarbonylanino}phenyl)nethyl

I -2- (et hoxyrnethyl) pi perazi neear boxyl at e;

N[ 541l(.IOI’ o- 34{%%&%& ﬁv?&*?lﬁ%ﬁwr[&ﬁf@wwéam tt obi peri dyl } met hyl ) phenyl ][ ( 4-
fl uor opheny! ) ami n@hﬁ@r}bﬂﬂx@{ﬁadﬁhylﬁﬂih(}'}'phé)[y()ﬁ@tﬁ}l}fﬂfeﬁ%ﬁ_ﬁcaﬁbﬁ)ﬁﬁaﬂet hyl ( 53‘
?zg;?zizz?g}Eg%%ﬁgggﬂxL&Q%ggégﬁgg%&%agfhyI|p|peraz,lnecarboxylate, met hyl
([ (6-met hyl (13- pyr pejdy)))aminokaitoaybony)paayHaLRIRNERARER b Iy 1de;

(et hoxynet hy|

Tt Oy o e B A R b B o 1Bl po i neaat boxy e (%
[ (6- eyt mo(3- pyri dydidyQpmimno]oaflofBamitd phdehibythapifeanyibtopopedezi nyl | met hyl |
- 5= Tl uor ophepylph &R AR A f-mIEIEY i b failo Sl drsQh o R LAz met hyl (13-
tetrahydroisoquinolyl))ethyljcmboxamide;
N-{2-(2-aminoethyl}(5-1,2,3,4-tetrahydroisoquinolyl) [(6-methyl(3-
pyridyl))amino]carboxamide;
methyl 4-((2,5-difluoro-3- {[(6-methyl(3-
pyridyl))amine]carbonylamine } phenylmethyl|piperazinecarboxylate;
methoxy-N-[2-(5-{[(6-methyl(3-pyridyl))amino]carbonylamino}(2-1,2,3 4~
tetraliydroisoquinolyl)lethyl]carboxamide;
methyl {methoxy-N-[2-(5-{[(6-methyl(3-pyridyl))amino]carbonylamine }(2-1,2,3,4-
tetrahydroisoquinolyl))ethyl|carbonylamino } formate;
(tert-butoxy)-N-methyl-N-[2-(5- {{(6-methyl(3-pyridyl))amino]earbonylamino } (2-1,2,3,4~
tetrahydroisoquinolyl))ethyi]carboxamide;
{(6-methyl(3-pyridyl))aminoe]-N- {2-[2~(methylamino)ethyi](5-1,2,3,4-
tetrahydroisoquinolyl)} carboxamide;
methyl 4-{2-(3- {[(6-methyl-3-
pyridyhamino]earbonylamine } phenyl)etlyllpiperazinecarboxylate;
ethyl 4-[2-(3-{[(6-methyi-3-
pyridyl)aminojcarbonylamino } phenylyethyllpiperazinecarbox ylate;
N-(3-{2-[4~(cthylsulfonyl)piperazinyljethyl} phenyl){ (6-methyl(3-
pyridyl))amino]carboxamide;
N-[2-(5-{[(6-methyl-3-pyridyl)amino]carbonylamino} -2-1,2,3,4-
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pyri dyl))am noi car bonyl am no} phenyl ) met hyl i pi per azi necar boxyl ate; net hyl
44(15)-1-(5-fluoro-3-([(6-nethyl (3-

pyri dyl))am no] ear bonyl am no} phenypet hyl | pi per azi necar boxyl at e; et hyl
44(1S)-1-(5-fluoro-3-{[(6-nethyl (3-

pyri dyrnam nol | ear bonyl am no} phenypet hyl i pi per azi necar boxyl ate; net hyl
4[ (3, 4-di fl uot o- 5-{[ ( 6- net hyl ( 3-

pyri dyl))am no] car bonyl am no) phenyenet hyl i pi per azi necar boxyl ate; nethyl
44(18)-1-0-{[ (6-met hyl ( 3-

pyri dyl ) ) am no] cafhswdiokaduilyprériypethiikbi per azi necar boxyl ate; net hyl

44(1S) - 1- (2- fd. : - iy , T
pygi di/l ))<(51m' %Eggﬁggﬁmﬁ[gm no p‘ﬁéﬁ@%&“ﬂ{?ﬁ’Bfsblézr’%t‘%‘it‘“’r"ifélé,yéhr%sé’?{‘i}fl%?fl@?“‘et hyl
44(18) - 1- ( 2- f Luot BB ey NapinglegBoxamide, _

pyridyl))anmi m@dz«%@r{?@f&é@@ﬁ%%@%kﬁlsﬁemg,hkﬁ | B s BALAREALRANL D Fs. TEL DY

4[ (2, 4-di fl uor o- 3- %ﬂ ) ﬁ _ '
riyridyl))am no] dAEBARHYERTIHEvpeentIEmideny| | pi per azi necar boxyl at e;

e 'h)éliél[(z’ Mﬁyﬂh%qa%amﬁ"(%ﬂﬁmmw(%h 1] pi i t hoxyl at t hyl
r mn r mon nypi n razin ;

223[ ( g- 12 I) 30r o?!’f?ﬁ%’@ﬂﬁ@%ﬁ(}}p@i&yﬁm&%}ph%nyl%)ro]pgll]p@;?er:?ziznleca?lﬁ)?cylatg;x yrate, methy

pri dyl)) anm naiethgr bengicanimos PRman o REY blskinkes) HaLABER6RRNLBL 8 1aret hy!

132 uopg el LB (G e 0 |

pyri dyl Dani noca Y G PRERYIY I3 opyl i pi per azi necar boxyl ate; et hyl

4-[(2-fluoro- 3- V-p(yﬁé)rmﬁdﬁytb](:éibony]amino}phenyl)propyl]pi{)erazjnecarb(}xyiatc;

Curi vl 4 oyl) ol .
Py (a1 (o DR A BB AT B Pttt b R bR Rp P o Bombbtteny | | ar noj -
N- g 6- Zet f’\llyl (3- pyt«pti-at,iydr9i)cezambiyxnﬁjya@;-bomnidT; ot ) _ N
n& hyl( ( 3NNS%H?L'@w@%ﬁlg@%ﬁ%g%&%}@% ,ﬂ,!,zﬂ%%-'a\}ﬁrdﬁoisoc}ui110'1'}9)5[?£n§51¥f?3aim noj -

- ([ 4- (et hyl sulrladwdpigieniazimidh] met hyl } - 2- f | uor ophenyl ) ani nol - N- ( 6- net hy
- pylid. A o e

R - LA R R oo e ) AP BSRRRE Ey ) et
- 2, 6- di et hynegivBépardyhsadrddodpkanide; net hyl

2-fl &l 1 199y RE0 Snecthyl(3-pyri 3 bonylami - -

T o] Car i oty mingjonsepmino} 2713

(
6
(
(
2
yll

- [ (

1)a )| ph;

-[(2-fl uoro-3-{ Ectha];ydrozsoqumolyl))eﬂ:lyl}uarboxamide;
| uo

h

(0]

(

TR Er e i o
r ophenypi net PWﬁFﬁﬁﬂﬁ%ﬂﬂgﬁﬁﬂkﬁﬁyméﬁe; net hyl
3- {[ N- (G¢@natyBSriayhenb ) N e DapRYY bR REa1dnylamino]propyl} (5-1,2,3,4-
tetrahydroisoquinolyl))carboxamide;
N- {2-[2-(diethylamino)ethyl](5-1,2,3 A-tetrahydroisoquinolyl) H(6-methyl(3-

pytidyl))aminolcarboxamide;

me
fl

3
3
8
1
[
)
[
u
t
flu
4

N-[2-(3-{{ (dimethylamino)sulfonyl]amino} propyl)(5-1,2,3 A-tetrahydroisoquinolyl)j[(6-
methyl(3-pyridyl))aminoJcarboxamide;

N-(2-{3-((ethylsulfonyl)amino]propyl}(5-1,2,3 SA-tetrahydroisoquinolyl) ) (6-methyl(3-
pyridyl))aminolcarboxamide;

methyl 4-{(2-hydroxy-3- {[(6-methyl(3-
pyridyl))amiuo]carbonylamino}phenyl)methyl]piperazinccarboxylata;

N-(3~{{4-(ethylsulfonyl)piperazinyl jmethyl} -2-hydroxyphenyl)[(6~-methyl(3-
pyridyD)aminojcarboxamide;

N-(3-{2-[4-(N,N-dimethylcarbamoyl)pip erazinyl]ethyl} phenyl)[(6-methyl(3-
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fl uorophenyl ) nmet hyl i pi perazi necar boxyl ate; nethyl 4-
{[2-fluoro-3-({MN46-(trilluoronethyl)(3-
pyridyl Il car banoyf | am no) phenyl ] rnet hyl } pi per azi necar boxyl ate; nethyl 4-(

(2-fluoro-3-[(N-(4-

pyri dyl ) car banmoyDam nol phenyl } net hyl ) pi per azi necar boxyl ate; and

N-(2-fl uoro-3-{{4-(nmethyl sal fonyl)pMerazinyl ] nethyl } phenyl) (4-pyridyl am no)
car boxam de. [00138] The chenmical entities described herein are selective
for and nodul ate the cardiac sarconere, and are useful to bind to and/or

potentiate the aCﬁ)E‘M@)nglB]cﬁx@Eﬂin@dé; nmyosin, increasing the rate at y\/nihch
. nmeans either

myosi n hydr O'ﬁ’éag@ @T used in this context, "nodul ate”

i ncreasi ng of-HeérdaSimgiryesrligativppesnylisivpereyiifonehdi3at " neans to
increase acti Vit ywidiihahas]cabsamipen determined in testing representative
conmpounds of .fhe l!llil ent_.(% , ,tm tgei r adm nistration can al so increase the
contractile HSFEEGPLTIRIYNS € ber. [00139) The chemical entities,
Ehar {rag_euti cal _co@m@d1sﬁﬁfmspi§mtizwq_§mp{iﬁg@?cztﬂkte;aﬂn{m\z;e?ti 03 are usedttg)treat
ear i sease n not J.imted to: acute (or deconpensate
congesti ve. héegllyftﬂﬁ%‘hdﬁ?’%,’ﬁg#dm%th?éhi c congestive heart failure;

particul arly di segsiég)assolahtrgtimmol fhesymtetivl]piptieamdatyssfatenct i on.

cardi ac tunctBare e e B AR PRS0 nesi st o

st opped or sl owedpyhiddpeminplcmboumideg nor mal function foll owi ng use of a

DR i I S Il

to produce for erefore, ysi's woul'd
correspond t &-Briluorect-Sayreriznyiirpyhidewd][(GmeftelGoiidyhimimlcsdiosanideit r act i on.
In the prese . QAfraaGt i IS0, 3GL LM hSe St _ated >100 fold.
Thus, ATP hygfgl @é?_gg%"é%“?{%%ﬁ‘g%‘@yg %gﬁﬁg@%%ﬁngé@f) Glﬁ}% ctivity but also
its interaction vibtifyipeingeeperapideanent . A ' conpound that nodul ates the
cardi ac sarc [ 18-(GAEE DS drSl e h b BYor ' £1@L decrease in the rate
of ATP hydr of@J;gir[g(by nsg}ggl n,ﬂ'iml%l fé}g??f Mool e Xhibi t ng a 1.4 fol d
increase at concdRtPddMBRelopbgemidsan 10 Al (such as less than 1 04). Assays
for such act emit4y3qamuenn gyw-mu@ssn from.a human source, although nyosin
from ot her. organi s I.s_usual I})/, usegé @éstems .that nodel the regulatory
role of calcium iW%B%‘WHO}B?lH‘H’i REEPIEROPRRYSRA EPEFIWIE anent are al so
used. [00141mehyer-fatialatoxyes-emgiem cally frinctional sarconere

preparation can be used., to determne ln vitro ATPase activity, for
exanpl e, as descrh ai“rl?mb.?.a@.on@é?‘fl%ﬁ’g%ﬁﬁﬁ@wf?@ﬁg‘é’@?%gﬂfiﬁftfj’I ed March 29,
2000. The f umctiyohdl-hiroch@itiyabxbemamwyia- of the sarconere, including

ical cium sensi ti vi TRase hydrol ysi .be recopstjtuted by combining
its purified i ndipéfl}é((]‘]@a)\zfréggﬁ%goﬁ%%?@ 05}%15?@?3’5’&]3{;?1})?2‘711%68? %ﬁyhge’i ts regul atory
conponent s apibnyipetiyi(RS, 6 e{ Bdhobuinisiontill(3pr eparation is the in vitro

motility assay. |f.. 1 | di.ng ,t.e un [
myosi n-bound sl i d)én1%@%@@&?&3}1&%@?)&gﬁlglg@%lg%hy @ zbb:‘a(ﬁ%lgtﬁ?lﬁ}% ?1 ?flgeﬁ%ﬁ )glaétl’i di ng
over the nyo¥i3-{EeveRettaglksS-dusthdppeRiny)8dthyl{-19@appeyhidemeEnf3s nol .

196: 399- 416). | & ' [ . rate of ATP hydrolysis conelates to
nyosi n potenti at 33% %@%ﬁgﬁ)jk&&\?\%{d@h can be determined by nonitoring the

product i on oferldiuivhét(2ADProc-{[pHosmtiat(®, for exanpl e as described in Serial

No. 09/314, 464, fjl; / , : RA Lo | so be nonitored by
coupling the ADP1%?@%&%?*%%§?%&ﬁﬁﬁ¢ﬁogﬁﬁﬁppgﬁg%hggﬁgﬁ@ﬁg enzynmes pyrtwate

| ci nase and fBdtd{%elpsnidlbdenebd3- and nonitoring the NADH | evel either by
absor bance or fl : ] A Jart 4534): 632-634
(1956); Mo/ Phggﬁﬁgg%n%gggg%gﬁ? %ﬁ?%?p%gyéggﬁgg%ﬁg¥%gproduction can be
moni t or ed ust{igUpertirirpearndiedyildetyspbpBrpinasd-Eodsipl e phosphat e
production to theygd@iaseaRtie;a purine anal og, which results in either a
change in ab? rfanQe ﬁProg Nal | Acad Scii US A 1992 Jun_1;89(11):4884-7) or
fIuorescence{?é‘%@ﬂ@ﬁﬁﬁ@@g@ﬁﬂﬁ@wﬁﬁQ%ﬁ@Wﬁfﬁﬁypaﬂﬁpﬁ@hﬁwgﬂHﬁPbNﬁﬁasurenent
can be enpl oyed, ngayRBakligyodltbkalig; measurements of the sane sanple at
different tinmes will be taken to determ ne the absolute rate of the protein
activity; such neasurenents have higher specificity particularly in the
presence of test compounds that have si ®Fl ar absorbance or fluorescence
properties with those of the enzymatic readout. [001431Test conpounds can
be assayed in a highly parallel fashion using nultiwell plates by placing
the conpounds either indikidually in wells or testing themin m xtures.
Assay conponents including the target protein conplex, coupling enzynmes and
substrates, and ATP can then be added to the wells and the absorbance or
fluorescence of each well of the plate can be neasured with a plate reader.
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[ 001451Mbdul ation of cardiac nuscle fiber ATPase and/or contractile force
can al so be neasured using detergent perneabilized cardiac fibers (also
referred to as skinned cardiac fibers) or nyofibrils (subcellular nuscle
fragnents), for exanple, as described by Haikala H, et al (1995)1

Car di ovasc Phannacol 25(5):794-801. Skinned cardiac fibers retain their
intrinsic sarconeric organi zation, but do not retain all aspects of
cellular calciumcycling, this nodel offers two advantages: first, the
cellular menbrane is not a barrier to conpound penetration, and second,

cal ci um concft{f4{N, Nriihshgaramoligdrazhiignahpy-e-fuadyhehyipmheadal-(omoliRase or
contractile for ce)iia 1%%!;5&(:1(13-”9‘35“9 of the test conpound' s effect on
sarconeri c prot ei S, ade" f®asurement s are made usi ng met hods as

descri bed ab{@el4-EaysildmyhEasuintienthg} dibomptieyymindahGnghoiie end of the
nmuscle fiber to T ahL0 ..post and the other end to a transducer that
can neasure for cgj.ﬁkﬂ)léérwo%%%éig’chi ng the fiber to renove slack, the force
transducer r &@dhd-3-fidrimabdenbwipironziagIndie!phteDarbogie-mabdnt act . Thi s
measurenent is call; i etric tension, since the fiber is not allowed
to shorten. Acti \a/ﬂtJliggm&{é)]?)xt%11 i'ggger meabi | i zed nuscle fiber is acconplished by
placing it imeByHabpBHEN 2P u i Csotut(3mytidibisioveab dvylmai thiepdnsthilest

conpound or cont rog giniEHieRshadvbRiddi s manner, chem cal entities
descri bed herein caused an increase In force at cal ci um caoncentrations

associ at ed wht - [FEySRbP olimectdmineraziyPnehdb-foregheni{c-pehyCri tt 1 e

augnent ation of f@ﬁ@ﬁ)}jﬂﬁm{,]@h@&aﬁg}e}auf fer at | ow cal ciumconcentrati ons or
in the absence_of cal Ci umcﬁ([t he EGTA data point). [00146] Sel ectivity for the
cardi ac sar cBREVE-UAd earnlQueside azotdn be det ernined by substituting
non-car di ac sar Conpe:ofaripRieiths pRAGHAMBS jpihetabinRSoaeior e of the
above-descri be%ﬁgﬁgﬁs agd éorrpari ng the results obtained agai nst those

obt ai ned usi M§HEEHPAPREqui val ents. [00147] A chemical entity's ability
to increase obserfiteehphciyBssins]edisonkyamad  phenirlciRlipipaometabasiyret; sar comer e

aassay or nyofibri result from.the increased, tuyrnover rate of .

& yost nor bl SR G e et B bR G et Ry e
filament to Gadd-4-Fe{INEtdyan(3-Tioidd)sabangiyllshinbe2ween these two possible
nodes of action, ghe effect .the chem gal entity on ATPase activity of Si
Wi th undecor at ed ﬁé&o})ﬁm?ﬁ eaﬂﬁﬁ#fpéemlgiggﬁmmﬁ%?’l y nmeasured. if an increase of
‘activity i s wbdelrddd{{N-thercethiiéhpicidll))embantoyl]snisbf-2ct on the Ca-responsive
regul atory appar : ISP ,second, nore sensitive assay,
.can be enpl oyed ?%‘ldﬁ)ggér%‘wl)rgg/tﬂlg]r?g;r%&%%%\%gﬂltﬁ?’es whose activating effect on S
1-nyosi n i's epfdfcdd erotdhdNdé-€s8woendhyld3-decorated actin (conpared to pure
actin filanments) ., I go! ¥ ol ak.di ac- S1 and

skel etal -S1 on capry&%welﬁ%%ﬂégie%)Qﬁgégﬁﬁg&?ﬁ%@%ﬁ%ﬁl aments (in all 4

per mut at i onsPelyY'e-d&tpaeddMN{D0148] Initial evaluation of in vivo activity
can be det er i nedyiinigablddyBiniBRELS: Abny IMOAEHREQRRRCT I 11ty, e.g., as
described by Po S’.—"ﬁg“’% et @ngé‘g)} R ?9‘2’71: 11357- 11364) and
Vol ska BV  elf3-al4-(ggetidigglyutienypieraphyldpeshyl -3 ghugrpplenylasyo-Noffengiiiiént age of
‘the nyocyte nodelyyiighdasdoxddig,conponent systens that result in changes in
ccontractility can be isolated and the major site(s) of action determ ned.
‘Cheni cal entE(Q‘i@g‘y’xﬂﬁ’?ﬁld@@}a{“&ﬂ%{w'%@EH@W{WA@F%F"Y@%%F"@l,de"seI ecting cheni cal
entities havingd-hewl@bdunRlRrofi{EnethylBR%alnNehnasatéAmideact i onal
'shortening Q%er ?’%ﬁﬁ‘l at 2 ng/l%l or. ,re_su{yﬁ”l n chﬁn es In diastolic length (<
5% change) ) anl -HrethdeabamegDpinogptladar &y [(gré‘b“él‘ W3- such as such as the
Isolated Heart (lpangendgndtabsxmdak; of cardiac function, in vivo using

‘echocar di ography or._invasive anj ¢ asures,,and.in i mal - based
heart fail ur@&%M@?ﬁs@@ﬁma??‘ﬁﬂﬁ%E’fl%@f‘{qf%nwlﬁffgwﬁw%‘#@?f&r%ﬁ%Pgi%a;n
nmodel . U ti nad-eby] 4-g@H{ Giniehyl-Dhyddybahinoigabestdniti} f@ase. i s denonstrated in
bl i nded, pl acebo- @on%‘r}g‘l.l ed _hu%an1 clinical trials. [00149] The chem cal
entities describ&d™fer PPN AN Y i t ered at a therapeutically effective
dosage, e. g.methyldeggbfié-sothilicpyedy))ngadondenino Badawedat for the di sease
istates previously described. Wile human dosage | evel s have yet to be
optim zed for the chemical entities described herein, generally, a daily
dose is fromabout 0.05 to 100 ng/ kg of *Body weight; in certain

‘enbodi nents, about 0.10 to 10.0 ng/ kg of body weight, and in certain

enbodi nents, about 0.15 to 1.0 ng/ kg of body weight. Thus, for

adm nistration to a 70 kg person, in certain enbodi nents, the dosage range
woul d be about 3.5 to 7000 ng per day; in certain enbodi nents, about 7.0 to
700.0 ng per day, and in certain enbodi nents, about 10.0 to 100.0 ng per
day. The anount of chem cal entity adm nistered will, of course, be

o .. e o o b Y



sodi um crosscarnel | ose, glucose, gelatin, sucrose, nmagnesi um carbonate, and
the like). If desired, the pharmaceutical conposition can al so contain

m nor anounts of nontoxic auxiliary substances such as wetting agents,

enul si fying agents, solubilizing agents, pH buffering agents and the |ike
(e.g., sodium acetate, sodiumcitrate, cyclodextrine derivatives, sorbitan
nonol aurate, triethanolam ne acetate, triethanolamne cleat; and the |ike).
General |l y, depending on the intended node of adm nistration, the

phar maceut i cal cong)oa tion will contain about 0.005%to 95% in certain
embodi ment s, abouthwoetBrineaB0&abyxwwd; ght of a chemical entity. Actual
Those ski 11 6a T LA Le sy e e e R yton' s Phar mmceut | cal
Sci ences, Mack PuﬂDIP@hYIlH@O%W@hyxylaEast on, Pennsyl vani a. [00153]In
addition, th i dm ni stered
with, and t h(i\I zg;mﬁgeg} é%’??%:%ﬂ b ng§§“% 45%3(66%?1 y %@5’ nB’tlﬁ%a?boﬁ%‘Bﬁdﬁ’l nal
agents, phar g e %@Wﬁ%ban@@mmw mathri}ltuﬁrm -A§%@-mBuil@abl e additional
active agents |nc}b}uﬁg))aﬁlgb3c%mll(@ t herapies that retard the progression
of heart fai b\g{z %mﬁm& ggul ating neurohonnonal stinulation of the heart
and attenpt i sudonyHP e s EaBy indenc YR (6-mEE3t nhi bit ors or

13- Mockers); ther@mﬂﬁ;amhhatcmb@mﬁmée cardiac fin ction by stinmulating

cardi ac cont |ve inotraopi c agents, such as the

p- adr ener gi CNBI%C;I{IA L(fl%lfg‘éﬂi‘g%ﬁwsﬂ O hi?‘ﬁ@“}i’ﬁ@?ﬂﬁ@@ﬁ‘é’s‘% wiltsmethyii bi t or

m hi none); and t heriag))esinbabosa@filece cardiac preload (e.g., diuretics, such

as furosemd i ional active agents i ncl ude

vasodi | at or s%ltdimg1 E?X%Rﬁ% [Qﬁ?‘?"é"oggﬂ\%@ﬁﬁ"é WGt neral ocorticoi d ant agoni st s,

anﬂl ot ERSI n 1 ecepyadyléatekeyGamin bicaghy @B 1s-dai-non gﬁcﬁg%%cgﬂggy]%%m@nd any

ot her therapy,, arg ure n certain

enbodi nent s, h ﬁgﬁgs ?T@oirtglf%%lg% I% Plg{}lglje dVlg)FﬁL%‘Fode%‘iﬂP}ph?ﬂﬂ)fnﬁﬁbﬂé"t and

t hus the conposi t%%ﬁiﬂwhb’lhﬁip@mnn@;mhpxy&k@ng with the active ingredient, a

di l uent such I hate, .or .th i ke; a
({%((&Sﬁj‘@ﬁ)o@ gvetyﬁilg dﬂl?eﬁg rpq e?a%n&l}b W P ? %ﬁomf&ﬁ’é}’l}&mﬂﬁoﬁ

| ubricant such as nesi "such as
starch, gum acamn?thy 1Pymymﬂ|a¢byxaamdlq, di ne, gel atin, cellulose, cell uI ose

deri vati ves bS8 oroldd 0 e for
sol ution or gussplgﬁilt(%%ﬁ( o Hﬁq@g%&?{?gﬂdﬁl %Er 8’Ha¥'léln}pth@Pl\§@‘V@ 3& I s or
tiiglyeerides) i§ ém&qzﬂzawadm irgetiyddegiokemidapsul e. [00155] Li qU| d

har naceut i 60 I ; X repar ed
gy di ssol vi ?l{?, l{%l rdge%zl,sjﬁ%ﬁ) QQJEH%SC ﬂ%lﬂ?fﬁﬁetﬁlgrz fﬁon%nﬁ) nglﬁdnn i Iponal
phar maceuti cal &(is @Hl&l’ﬁ“ﬁ}’é)%'é’rxa‘@%‘es(e , water, sal | ne aqueous
dextrose, gl yTeied,2R)H-|8iflSylaRlLBRMY YRS, 6tﬂﬁed1}1fﬁgéxa£%r?nféﬁ%az sol ution or

suspension. Inj eﬁt abl.es éan 0gﬁ\é{%repare in _conventl ei ther as

1iquid sol uti ons BYREEY Taedhy oPegzbogamifes sol id forns suitabl e
for di ssol uth-ghflairo-3y5pensizon]3, mc}inp@thund749[:%%1@1)&1%@15[@&5&&1{5 The peL_Ceﬂlt age
ions is highly

of chenical entit] cont |ned i.n such parenteral osi
dependent on thel‘éﬁzma’fr?l}? BRI her eof, as wel | as the activity of the

cheni cal enthﬂuoe:s’a’Q{rﬂﬁhﬁaﬂ:@](ﬂﬁﬁ‘(ﬁ?l))@lﬁuubfb@rb&%nﬁ%}beﬂz’@,\y@éﬁ@r per cent ages of

active ingr %, 0% ution are enployable, and will be
hi gher |fgt ﬁ\gkzggé%gél[& 18%1111:1'1@% t%?o:(”g?} jp&ﬁ”ﬁ“ﬂ YIB@‘*‘QHB%@&’%WN“?&@G% uted to

t he above per cenpaiged)aminnjcadntapiide; embodi ments, the composition will
conprise 0. % | utio 0156] Phar maceut i cal
conposit i onér ga P(%)%tggﬂlgﬁé‘?nﬁz:aﬁ Iogh%ﬁlf’Peé%‘1‘HZ¥®r“}c BZhELP&PHmWBW Y3 he

adm nistered to ltbhldylb)elsm}catﬂa@mwdc: act as an aerosol or solution for a

nebul i zer roLd ...alone_ or

combi nat i onWV\(/izt mgj gn{[r%‘e@t a(‘)?al"}i{r%i“V}ﬂ”pGr 6Wyié’§‘glf1§£°€‘81§y@<4ow1d§]ﬁ’8H1°Ea@a§aémd%he
particl es of-@HéH{sHuknifuelpiveadintioned iz fwmphayhdiyyiens) cabolgsd; t han 50
m crons, inggardal 00157]Gbnerally to
enpl oy t he Jﬁ%éﬁ%é?m&ﬂ??@%ﬁﬁfﬁ§ ‘Sﬁi%&ﬁgﬁ%R$ﬁﬂq§i aﬂ@?ﬂ%& of screening for
nyosi n bi ndMaty{(higrsdpinetpain-bolimahylh? dusuppoyl)-3-andda-edmpaund. of the
invention is added to the assay. Alternatively, the chem cal entities
descri bed herein can be bound to the sqﬁport and the nyosin added. C asses
of conpounds anong whi ch novel binding "agents may be sought i ncl ude
specific anti bodies, non-natural binding agents identified in screens of
chemcal libraries, peptide analogs, etc. O particular interest are
screeni ng assays for candi date agents that have a low toxicity for human
cells. Awde variety of assays nmay be used for this purpose, including

| abeled in vitro protein-protein binding assays, el ectrophoretic nobility
shift assays, |nnunoassays for proteln blndlng, functional _assays
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NCNO201- 1 CNO2 1B1C [00161] To solution of 1.0 eq 111 in dry Et20 (0.06 M at
0C was added dropwi se a solution of diisobutyllithiumal um num hydride (1.1
eq, 1.0 Min hexanes) by syringe. The resulting solution was kept at 0C
overnight. The reaction m xture was added to a m xture of ice and gl aci al
acetic acid. The reaction mxture was then diluted with ethyl acetate, and
t he aqueous | ayer was extracted with ethyl acetate two additional tines.
The conbi ned organic | ayers were washed twi ce with saturated sodi um

bi carbonate, and once with brine. The organic |ayers were then dried over
sodi um sul f atieethyl H(@-8pea-3dBdpieidncerivradoaniypipactio- 1 -Butoxflaeat i on over

(1000 95 an BB A AR 2 S B B s hebias oo e
(00) slurry drelih4gofionodiG{Gmethypyie-3g)uddObeagpvaczibot-capinybreazi ne
(about 2 eq) (Bm,s@~tmégtxwr@cz%uo%@- - @0k ﬁrédﬁb%ﬂqggg%&n?e%@ﬁﬁ?a ). 1+ 1. 4

v/iv HOAc/ DCM was added sodi um triacet oxyborohy € as a over about
5 minutes. The reHEtT8Henas allowed to warmto RT and stirred for two

hours. The. r GRGY(@RGL k2 6REANERCHEA 1R AU RIS MG 94l M Al sar bonat e

and diluted with elhlp | acetate. The layers were separate e aqueous
| ayer was washed ¥ e times with ethyl acetate. The organic | ayers were

combi ned and (3R s$ed(2vtolt- DLI-BGididlB lyBekeiay)BEz FRRINIATS S4tlf 8 fpip@RdnLRNCent r at ed
In vacuo. Purifi cati on @%/ chr omat ogr aphy over sil’ica gel using 50% et hyl
acet at et hexanes a% R&8Fuant provided 11) (67.7% as a yellow oil. Exanple

1 Step 4 [(BOEOreyivi-(2-thiceo-84(3-loyBdie-ylreliBoerdloF. GabB) b b anunt of 10%
Pd/ C (approxi mat e(l[aym;l{q t\(/j\gt/vvt % in MeOl1l-1 (about 0.6 M 1D in MeOH) was
stirred over an a rms}f)ﬁe’re of 50 psi 112 for 45 min. After replacenent of

the It atnospHE(@NIRE, NEmetilpipriezst iydmemilyt dheomasylf-bylaaad.yaugh

di at omaceous;£3 an g di-atonmaceous. earth washed with OH.

Concentrat i ohe?%uwﬁgﬁw?e(g@%@%% ﬁ)ufcﬁ%’ LOVBP B B e BRanpl e 1 Step 5

[00164] To a §8Liinsthybé-(aftidee-Ag3-(pEridit-30)eq)dojbamzgin s, sDENtthapipetifk-1 M 1E in

DCM at RT under c:ldf{ggx}q.rgtgnsphere was added the 2-nethyl -5-isocyanat opyri di ne
2

§(s| i ght excess, about” 1.2 eq) by syringe. The m xture was stirred for 1
hour. To t he™PEdCdhordcf3ureidineisyladideders dipiierizinalllopbsatiaie at ed aqueous
sodi um bi car RRRY Srede-BLAW:0-ReLE AL En-3 16 wer e rated and the
‘organi c | ayer was waﬁighe%ttvw%e?ﬁn&?‘h rslay} @%@fﬁ%\gg (glﬁ%gﬁ\%p? & ertlane. The
organic | ayer was?dPrdteiover sodiumsulfate, filtered and concentrated in

motto. Puri Iin'(zlﬂ:fkdr@Bw(ﬁlﬁ)yﬁﬂiﬂ@Uﬁﬁﬁﬂfo%{%&)%ﬁfdilﬁ&“llﬁﬁer&%le—Iu(ﬁiirﬂ?)gar}iliﬁja;ng 5%

n‘et hanol / Dc\ﬁv&§ﬂtgor;£3m??la- ?qr']i}iin%[y?)\{llregd%?bemyI}N,Nwdimethylpiperazine-l-sulfonamide;

E 1—(3u((4.-(ethylsulfonyl)piperazin~1-y})methyl)-Z—ﬂuorophenyl)~3—(pyridin~3-yl)m:ea;
1-(2«ﬂuoro—3-((4-(methylsulfonyl)piperazin~1-yl)methyl)phenyl)~3-(pyridin~3~y1)urea;
1-(3~((4-(azetidin-1-ylsulfony})piperazin-1 -yhmethyl)-2-fluorophenyl)-3-(pyridin-3-yDurea,
1~(3~(((2R,GS)—4-(ethylsuifonyi)—Z,6-dimethy1piperazin~1—yi)methyl)wz-ﬂuorophenyl)-?&—

(pyridin-3-ylyurea;
(SR,SS)~4-(2~ﬂuoro-3~(3-(pywidin—3—yl)ureido)benzyl)-N,N,B,5~tetramethy1piperazine-1—
sulfonamide;
methyl 4- (2-fluoro-3-(3-(isoxazol-3-yhureido)benzylpiperazine- 1-carboxylate;
eiliyl 4—(4-ﬂuoro—3—(3«(pyridin—3~y1)ureido)benzyl)piperazin&l-carboxylate;
methyl 4-(2-fluoro-3-(3-(pyridin-3-yhureido)oenzylpiperazine-1 ~carboxylate;
methyl 4-(2,6-difluoro-3-(3-(pyridin-3-ylureido)benzyl)piperazine-1-carboxylate;
methyl 4-(3,4—difluoro-5~(3~(py1‘idina3ﬂyl)ureido)benzyl)piperazine—1 -carboxylate;
(8)-ethyl 4-(1-(2-fluoro-3-(3-(pyridin-3-ylureido)phenyl) ethyl)piperazine-1-carboxylate;
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Exanple 1 Steps 6 and '1 [001651To a solution of 1.0 eq of IF in CH2C12
(about 0,14 MIF in DM) was added approxi matel y200 eq of trifiuoroacetic
acid (TFA). The reaction mxture was stirred for 30 mn and concentr at ed.
The resultant residue was dissolved in EtOAc (about 1.6 tinmes the vol une of
the reaction mxture) and washed sequentially with 3N NaOH (2 tines) and
brine. The organic |ayer was dried (NaSO4) and concentrated to provided the
desired free base that was used wi thout further purification. [001661To a
solution of the free base above (1.0 eq) and DIPEA (1.2 eq) in dry TI-1F
(about 0.2 M E)-aethiplas@-Rludio-3+FX6-paBliebigdpdeitapl)afl)sipaitcmedtollad; eq) by

Snueous sodi b At Rl b SR el BBl ¢ Tayer
was separ at edehid 4@éhBebre-diE @yudio f-yigudopbershpiopyhpiibezinbbrabeyatd once
with brine. Tig:enbimesh AGHEGHEL SHEESPRLEHEIBELESONEGRAA, et hy!

acetate. The conbi ned organi sodium's at e,
filtered and ®Eheénhd-fafledo-f43-(addio3-ybueidp pbeyDpnpBpivehrivnhtobralty over

sili ca gel u%mcﬁ%%%ﬂ'ﬁ P@ﬂo@cﬁst -rﬁétﬁ&@?%xcﬂ%@%%%%ﬁdo%éﬂ% -methyl-amide;

4-(3-fiuoro ridi n-3-Aure

h
pi per azi ne- 1%%“5‘%93@9?1%1%3/ P21 (IWEI“I}I““'D’P’@O&‘BM‘P@Z&}WM fideiof the free

b b B, T . 0,2 Mf b
e o, B e B ity udon Tl oo 0 e o

few hours, -t ﬁe[g'%i‘é?é‘f gg‘h “\R@%‘*"&‘Bﬁ?ﬂﬂ é‘iPélaZWHe‘/hﬁﬂ’%ihPlﬁﬂ% yHeRBHE#Et h aqueous
sodi um bi car hof3atieoro-difky- ﬁl@ih&ﬁ\}tytdaet%ggx}ihaﬁﬁl@Iyﬂﬁ&hyiﬁﬂﬂnﬂ‘ﬁé%@ﬁdﬁﬂ%ﬁ)em@é th

bicarb and o rine onbi ne ous | s_were extracted once
o Ch oty Sae Bt R SRR B L Oy B B BVER: cod) i

SEI fate, fil tlef3etduand- [@Qﬂﬁl&né-[@ﬁl&dyﬁ BipdafintO-yimdii ik G Rt 3- @i?n%ﬁ}(—S -yD)-urea; ded

chr omat ogr ap el u vi de

4- (3-fl uoro- yf‘ 3X?Emnes ?W& ”rl':ls"?éln\%wé%85%5%1§&W%Y&?W€$ﬁﬁﬁwger azi ne
=1- sul fonami de. WB3;451 (I\/H—I) Exarrpl e Step 1 [00168] To 1.0 eq of

4t 3 THE I-1F) and
iEabou'tm?l_ol egl) r %g?:ﬂy'a“mgﬁgg’ ulrbgi)? t‘ él ylpilaﬁ}ne Nst%@mc aczg ) an

met hanesul f onyl cfﬁﬂﬂ@ﬁlv]d@de,'l'he mxture was stirred overni ght at room

Chrbrat ogr aphy IERRSE b akah. He ERLANRIRILL L SG LAy LB
yield of net ﬁ‘}éﬁ‘ééh(%i@mrﬁ -Heibcndfiyiidioriad Braidod reoz e ipeydin- és't)é%n@@ﬂI)T X579% .

Exanple 2 Step 2 dlme,[[@%@%ﬂ{ﬁ%n;m@eeq of met hanesul fonic acid
4-fluoro-3-nitro-benzyl ester (2B) DMVF (about 0.6 M 211 in DW) was

added about $)9%5Ueq fBPIOT%i\?*I?W’dméb?deﬂdQ)b@ oipspridin-Jouf) Ymotity-(N° N'-

pi perazi ne-1| -car bﬁpﬁyﬂhﬂgﬁﬂm)‘gﬂgmgﬂlmgure was stirred for 30 mn at room

t enper at ur e, @gl\l'm ed V\e?é{] washed with NH4CL sol ution, dried (Na2sO™4)
| “i‘”d’ﬁs

and evapor at BYRTT @y’yf‘1115§Wlﬁﬁﬁﬁﬁtzﬁé%ﬁweév@tpewmﬁéa with 50%
Et 0Ac/ hexanes as dafex@littande; af f or ded

4- (4-f1 uor o3 i perazine-1-carboxylic acid tert-butyl ester
( 2(C) Exanpl @n ({é{(égf }gf%}?lpegazgl 1-yDethyl)phenyl)-3- (6~m¥,thylpy11dm— 3-yhurea. Y
]

[00137 In certain embodiments, the compound of Formmla 1 is chosen from”
methyl 4-[(3-fluoro-5- {[(6-methyl(3-
pyridyl))aminojcarbonylamino} phenyl)methyl Jpiperazinecarboxylate;
N-(3-{[4-(ethylsulfonyl)piperazinylJmethyl }-5-fluoropheny (6-methyl (3~
pytidylpyamino]carboxamide;
N-[5-({4-[(dimethylamino)sulfonyl]piperazinyl} methyl)-2-fluorophenyl | [(6-methyi(3-
pyridyl))amino Jearboxamide;
methyl 4-[(4-fluoro-3-{[(6-methyi(3-
pyridyl))yamino]carbonylamino} phenyDmethylIpiperazinecarboxylate;
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[ 00170] 4- (4- Fl uoro- 3-ni tro-benzyl) - pi perazi ned4-carboxyli O acid tert-butyl
ester (2C, 1.0 eq) in nmethanol (about 0.2 M2Cin MeOH) was treated with
catal ytic Pd(OH) 2/ C under hydrogen at 60 psi overnight. The m xture was
‘filtered through di atomatious earth and concentrated to an oil. This oil
was dissolved in TIP and treated with approximately 1.05 eq of

6- met hyl pyri di ne- 3-i soeyanate. After stirring at 50 C for 30 mn the

m xture was concentrated. The residue was purified by reversed phase HPLC
to yield 4-{4-fiuoro-3-[3-(6-

met hyl - pyri dinmtl@l 4-4(3~{{(6wictin]-3-benzyl | - pi perazi ne-1 - car boxyl i c aci d

tert-butyl ester é@gﬁwﬁlﬁﬁﬁm F}&ﬁmu?pﬁ&%)ﬁetmﬂnp%azmecarb%xﬁ‘ll\rc, -t--1N1H

4- (4-fl uoro- 3-(3-
yQur el do) beni‘ﬂrtﬁ)({N (Rinepihyemanphss oot piptramsnylmetiyDplondifitcech0B1711To 1.0 eq of

4- (4-fluoro-343- (6 Eﬁ%&ﬁ:ﬁﬁ&aﬁhd@ 3- yl) . ur ei dokbenzyl | -
pi perazi ne-1-carboxylic acid buty ester (]20) in MeOH (about 0.1 M 20
8o

in MeOH) was mstha@Sh4-ioitlumes’- {5(6 TPE‘:WWW%%@)@N gaabagylagivg by ims et 2on

m xture stirred mﬁggyrgé@lgyl)il,geﬂgb&cmgxﬁy@por ated to a solid. The solid was
conmbined with and treate r oxi matel of TEA and split into

3 equal por t Moivsiugro- }é{&dt“i"@ﬂ(rﬁ?@ﬂ%}féﬂy Amipple )%/}l“&ﬁqu PhepHd(F eaction mi xture

A was treated wi tmmlopxm@galﬁﬁmmt,mm&ar bonyI chloride and stirred
over ni ght . Th §If4r|(5§¥ltant {nzéxtur was concentrated and purified by reversed

phase HPLC t & -fjuoro-3- { {6-mefhyl(3-
4-{4-fiuoro-3-13- ﬁyﬁdﬂﬁErhiy‘lb]cﬂydiliyli:hﬂt@pbé@l}nwﬁﬁllﬁgém;b@da&%:&y}aﬂi, per azi ne- 1- car bo

s i v S B e o e S SR S BB T e

overni ght. The r e@iibamhetini)ipuntnaasoxyencent rated and purified by reversed

phase HPLC tg

(4 fl uoro- 3- infﬁle’{igﬁgtﬂﬁ Iopyi[ Gcfn?%hyé(g'yl) ur ei doj - benzy1}- pi perazi ne- 1-sul foni c
aci d di met hyl am deridiBading]ciididsiamitelsinpimnmcBiyBbippadinecarboxylate;

[(6-cyano(3-pyridyl))amino]-N-(3- {[4-(ethylsulfonyl)piperazinyl jmethyl} -5-

fluorophenyl)carboxamide;
methyl 4-[(2,6-difluoro-3-{[(6-methyl(3-

pyridyl))amino]carbonylamine} phenyl)methyl piperazinecarboxylate;
methyl 4-[(18)-1-(5-fluoro-3-{{(6-metiryl(3-

pyridyl))aminojcarbonylamine } phenyl}ethyl piperazinecarboxylate;
ethyl 4-{(18)-1-(5-fluoro-3-{[(6-methyl(3-

pyridyl)aminojcarbonylamino } phenylethyl|piperazinecarboxylate;
methyl 4-[(3,4-difluoro-5-{[(6-methyl(3-

pyridyl))aminolearbonylaniino} phenylymethyllpiperazinecarboxylate;
methyl 4-[(18)-1-(3-{[(6-methyl(3-

pyridyl))amino]carbonylamino} phenyl)ethyl|piperazinecarboxylate,
methyl 4-{(18)-1+(2-fluoro-3- {[(6-methyl(3-

pyridylpaminolearbonylamine } phenyllethyllpiperazinecarboxylate;
ethyl 4-[(18)-1-(2-fluoro-3-{[(6-methyi(3-

pyridyt))amino]ecarbonylamine }pheayllethiyl|piperazinecarboxylate;
methyl 4-[(2,4-diftuoro-3- {{{6-methyl(3-

pyridyl))amino]catbonylamino  phenyl)methyllpiperazinecachoxylate;
methyl 4-[(2,5-diftuoro-3- {[(6-methyl(3-
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3A3B [001721A round bottom fl ask was charged with 1 eq of
3-chloro-2-fluoroaniline (3A), 1l-nethyl-2-pyrrolidinone (about 1.5 M3A in
NV?), 2.2 eq of sodiumcyanide, and 1.35 eq of nickel (l1l) brom de at RT
under 1\12. The concentrati on was hal ved by the introduction of additional
NVP under N2 and the solution was gently warned to 200+ 5C and stirred for
4 days under N2. The reaction mxture was allowed to cool to room
tenperature. The reaction m xture was diluted with 30 volunes of tert-butyl
met hyl ether (MIBE) and filtered through elite. The celite pad was then
rinsed with 10 vol RE¥))aRinpiFBEnyIhaoprigaiinetyisyemastiedylnict h 40 vol unes of

brine, 2 x 40mépunmseafuoia. 8lc-aR130 vol umes of brine. The combi ned
organi cs were dried over sodiumsulfate and concentrated to afford a brown

solid, which was dPred)iraelratepianinelnew Dprepipiperrinda@totidate:8 hours to

afford the coepgurd-(2flubsentilsansdBi6/1% yield). Exanple 3 Step 2 RF

3B3C, R=0, NH [00173&®ASQI thl on of 3B in dichloronethane (about 1.5 M3B in

DM at RT under ni¥FOgei Htlstnngenis) hesleyrylvincganearhdxta® eq of 1M

di i sobutyl I'i t bthylae(2ifronssBahy dhegy(30B: 3MM i n DCM was added dropwi se over

-3,5 hours, maintaini an intern reaction tenperatures 0C. Upon

conpl etion of the pﬁ“%'yg’gﬁaf 3’“8@ ‘E‘}Ogﬂ}emflh’é@ﬁ’rygﬁ.’éﬁfﬂ%?ﬁcwW@W&a was added

dropwi se W t h{[g( fel(ditsthgkintnb)stignt Qpifer£091 R4S BL UhibR Py in A4 vol unes of

15% Rochel | e salt ngeq%&}p vcpumis of DCM nmai ntaining an internal reaction
THE PP Rt

tenperature bel ow . ¢ rinsed with 10 volunes of DCM and the
mi xture was al(3-dlitedf.-dimethyloabandytpivbianpRictI}FRfaRshh i) 6K o8- nAmhRaLr s.

The | ayers were s . .the aqueous | ayers were back extracted with
20 vol unes of DCIV?i ih@%g%%aﬁﬁged organic | ayers were washed with 20 vol unes

of water. Thd(oflgdethdsulfaydipipmaginghnatic]ei-tuorshdiylaming]-Nab-eagrs-concent r at ed

to afford a brown Wi ghywas dried under vacuum (-30 in Hg) at RT to
afford 3C (92%%}1]?%;82?0%61@?‘1&3 Step 3 R F 30, R=0, NH3D Steps 3A/B.

[ 00174] A sol Jbstiph(Z “4d{2-B@ro-3-i(f-ateihd( BbuidsiNatibaibodyl dnind ) BiZay DmdihE)- and

1.05 eq of methyl zggidaﬁétﬁﬂlgiﬂ&a-ﬂiﬁeg@&%%l ate and was allowed to stir at
anbi ent terrp?rgtkjre for 3 hours. To the reaction nmixture was added 1.5 eq

of sodi um t r "4 H3PBPENY dS-methyisexazelrini se over -40 mn, maintaining an
internal reacti 0nylﬁsﬂﬂﬂ%aﬁﬁdﬂ&@m@x@;lIﬁ\\%y{bﬁlgthylé[ﬁ rifRGIEQPM Xt Uure was stirr ed
overni ght at r@g}gﬂ@{}@er ature To the reaction mxture was added 5 vol unes
of water drop¥igeGeroB-Hblr, maintaining an internal reaction
tenperature bel owld&heit)ayinoRe8oA SriddFFhAmaAn Y PlUIRR kB khen added, and
the layers wer %ﬁf_g{ﬁr ﬁ%g(gfﬁ The aqu§ousﬁf)a e?s V\%l]?g baclémext racted with 5
vol umes of EfUAC BT UG PIFYRPEeerEol@r e washed with sat urat ed
sodi um bi car bonat captiesDhicthygastcarnebicayibenat e was added as needed to
bring the pH_ t fpEydri on ers). The | ayers were separated, and the
organic | aye?nﬁ\%gs‘4 &gm&d"wﬁ‘?ﬁ?‘ﬁ?"{ﬁ%ﬁﬁf\%@%a%}np}rét The organic | ayer was
dried over sodi uniwuphatybmathel]peidziretaebxgaepon was added in the drying
step. The organicsMere fi red . throu lite and the celite pad was
rinsed 4 tines ]'éﬁﬁsﬂ\égu&&cg. &{Slﬂﬁg"%g‘rﬂ{ﬁﬁin Y4t e concentrated and dri ed
over ni ght on t he pydddiempbamodDariinoplenst mBI) figerafkersbxameanber - brown oi | .

methyl 4-({2-fluoro-3-[(N-(4-

pyridyljcarbamoyl)amino]phenyl} methyl)piperazinecarboxylate; and

N-(2-fluoro-3- {{4-(methylsulfonyl)pip erazinyljmethyl} phenyl)(4-pyridylamino)carboxamide.

[00138] The chemical entities described herein ate selective for and modulate Hie

cardiac sarcomere, and are useful to bind to and/or potentiate the activity of cardiac myosin,

Increasing the rate at which myosin hydrolyzes ATP. As used in this context, “modulate™

means either increasing or decreasing myosin activity, whereas “potentiate” means to increase
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Step 3C. [00175]All calculations are based on the anmount of 3C (R= 0).
[00176] To 3 vol unes of nethanol (based on 3C, R=0)under N2 over an an

i ce/ brine/ acet one bat hwas added3 eq of acetyl chloride dropw se over 3
hours, maintaining an internal reaction tenperature below OC. The sol ution
was then stirred for an additional 1 hour below OC. A solution of 1.0 eq of
unpurified 31) (from Steps 3A/ 3B above) in Me0l11l (about 3.6 M based on 3C,
R=0) was added dropw se over 30 min, naintaining an internal reaction
tenperature bel ow 15C.  The reaction was allowed to warmto room tenperature
over ni ght . TR&EVEH | I brs alfe pesndpteied i e1es Fresereniiiye wripowidneihe Wekonx 0.5

vol unes of MRhheiPadvi@hiktfaEsn & afko thole®B 1RV M acAB EREln SAAR mlsMEBBY: MEOH, and 5
e, solids were then taken up vol unmes of Et O0Ac

| f 001 h
\all(r)lduggf u(r)at E/E"i;%%’éh[ um %{ %gﬁe‘ﬁ%léf“é“eéﬁé}a‘?@‘l’@wa%%ﬁl’@?ﬂ‘%’isé%dr’B@h‘éits8 fHhere added as

needed to brinﬂ@ﬁbiﬂ&e}ﬂb&d@tﬁ tréa Beaft GL€R4) Suchadi@ bultrdt Bniddld: YAt et papers). The
ra ted with 5 vol unes

| ayers were ar at and th eous I yer was t
of Et0Ac. Th ec@ %"é]a oiegiNe eaﬂt%@’?s&“&é 8"%@’1‘3@8"%@% AU bri ne,
dri ed over sm@hamsummad ®ith @@dh@mwyfsﬁmatoadmmnafat heepaatipalieicomeange solid

VE\Q:'B.?’rEI \é\/ag g,[ Iep uzfs X 10 s%%ﬂ%?&%%ﬁl}jeti%ﬁ 1ents awatgilg aheaIiftrans%laJ:%tDa (dEiO% yield).

4- (241 uor o- 3343, a(SB:szmi dryplopyd kdaﬂ lm ﬁmngmhﬁlz&ﬁhemei)owmg use of a bypass pump.

pl perazi ne- 1g oxyl a_sol uti.o cetone (about

D BN 3D WEEOENSY AE murgual SR R bR dP el BER o ne

dr opwi se oveFhegefore,mn ivkrased in m’llﬁdnu@olpmmm@d d:tme@ohcbiromadmdnammgleifMee @ddi ti on,

and the reac Clh r med
%llo%fl%wﬁﬁus%fe ¢ COOC{H ﬁ&?ﬁf of ac; tﬂgmf] %ﬁ Al lf%%eamrné "f SfaPa iR

to reflux for ours an I on was then
war med to retloolf.ofhug, AP }asrdepiw@b@mmr@eawresamﬁm|eg4ymatsq7|¢éwt>éa!é@imﬁﬁ was

filtered andifiRga0in %Qacjcm\fﬁﬂéﬂie AOJOIT§E Q%r Plg&lﬁ& By thd CaRfact sh@aﬁm%gnh)e

vol unes of ethyl acetate. The solid er vacuum (-30 in Hg) at
60C over ni ghidertiged by @rigcreasopri deercdse idgrae@bad L) telrelysisgty mesifip ccrtam

4-(2-fluoro- émfoam{cﬁrsn@mmu@muqbl@ n%ae)(ée)a%cﬁbé%%lt%@?eyﬂmnp@r@l (s08r sk 1&&r boxyl at

e The nmaterial was rework
than 1 M), Assays for quch actmty can employ myosin from a human source, although

1myosin from other organisms is usually used. Systems that model the regulatory role of
calcium in myosin binding to the decorated thin filament are also used.

[00141] Aliernatively, a biochemically functional sarcomere preparation can be used to
determine in vitro ATPase activity, for example, as described in U.8, Serial Number
09/539,164, filed March 29, 2000. The functional biochemical behavior of the sarcomere,
including caleium sensitivity of ATPase hydrolysis, can be reconstituted by combining its
purified individual components (particutarly including its regulatory components and
myosin). Another functional preparation is the in vitre motility assay. It can be performed by
adding test compound to a myosin-bound slide and observing the velocity of actin filaments
sliding over the myosin covered glass surface (Kron ST. (1991) Methods Bozymol. 196:399~
416).

[60142] The in vitro rate of ATT hydrolysis correlates to myosin potentiating activity,
which can be determined by menitoring the production of either ADP or phosphate, for
example as described in Serial No. 09/314,464, filed May 18, 1999, AD?P production can also
be monitored by coupling the ADP production to NADH oxidation (using the enzymes
pyruvate kinase and lactate dehydrogenase) and monitoring the NADI Jevel either by
absorbance or fluorescence (Greengard, P., Nature 178 (Part 4534): 632-634 (1956); Mol
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[ 001791Met hyl
4-(2-fluoro-3-(3-(6-nethyl pyridin-3-ypurei do) benzyppi perazi ne- 1-
carboxyl ate from above was di ssolved in acetone (about 0.2 M under N2. The
reaction was then warned to reflux for 2.5 hr and cool ed to RT overnight.
The reaction was filtered and rinsed wwth 1 volune of acetone, then three
times with 2 volunes of ethyl acetate. The solids were dried under vacuum
(-30 in Hg) at 60C overnight to afford methyl 4-(2-fluoro-3-(3-(6-

met hyl pyri di n- 3-yQur ei dol benzyl ) pi per azi ne-1-carboxyl ate as a white powder
(79% vyi el d) . Theamaed &210dpn;6@E3 1 @»aoruoe;maamfda&ﬂoambe[n&Qﬁ@Mt; Ipyline

4- (2-f1 uor o- 3nfcBnkifs BL Qurel d Z|nel

car boxyl at e froma 3015/% J}mk/ésy%ﬁ()% ]G}cfxl PRAGRR ?'20? %ﬁb%%lﬁp 1El"ffﬂ’éf]l"g’NZ The
reaction was VhEhraRgisibeithein qhélfgell})(abaqf@hnglﬁ@’lf@WWIOQCRTS@WGSYmIQQDUun The reaction
was filtered gasiinifsed) witbod fr1 mre tines
wth 2 vol unes %tf )et hyd) acet gt 8%9%%5%&‘9 %??6&@?&3 g@ﬁ %%ﬁ%m (-30 in
Hg) at 60C ovEFHIGREM Y beremiaredhaquaply mul@zlemcmremests ()Btho{ Bime samplo at

et hyl pyrl di ndiFesstdimel 4a) MQ@Mme&%aﬁéﬂhQ%s&m&%Q %%%@& 1 %étw% Vg%it e powder
(73%yield). M5 402 F anpl e ? tﬁ& &kt ound

bot t om f | ask ’R&aﬁmﬁ‘ﬂ?‘é%% I@\-?“B‘g]r‘f’r Pﬁeﬁlfé’@d}ﬁl t?‘?éllﬂﬂtalp theengiesence eftesticompoesds thaThwref | ask
was charged wdithitar bBoddriRgeed: fiddesclobRfrdreriaROutnole P&'M: and. about
1.1 eq of TU %re fl; sk was then&clgccl)l ed to1 gfﬂMe%n{aﬂc he flask was
cooling, 1,2 C%PBWa%llﬁé aﬂsab@éﬁ’o@dk@hﬁmaealwafsshtoak@ﬁg wpltivall CHs Ol s
(about 5.3 Mplfi[bué)yr}mgmglﬂaalcoﬁlpdimﬂﬁlith@@ndlﬁ&tﬁﬂﬁf?ﬂw&lb &nesuﬁgtlhag nﬁg&hﬁésona' 0. 05

eq of DI PEA i was added. The materia not go into
sol ution, an t%%%g“ é’%sﬂ cg%:%'\fie W’ﬁ‘“éﬁ“’éeéfﬂ%’&l?&l“ocﬁw 98 GW@PS%SPHSH‘MS

mai nt ai ni ng and MP@RIIWHIEH lu@ald&tcﬁt@thetva@ll&lelﬂaiemb@rtﬁn@@ﬂu&&@m@@@ﬂdaagvé?ﬁéfh was
fenoved and tg@m&@ eq&a X@ rrred to reflux. The reaction m xture
was mai nt ai ne OUTE““Aan additional 0.05 eq met hyl

pi per azi ne- | -[@(Hﬂﬁ)}oxyl a&xmeﬂ\aa@uﬁddw weamﬂatetibmm BRICEA5QI, rédSon @ixWe\d for

anot her 2.5 to RT a yol unmes
of - wat er . Thgm%ctgqug&%ﬂ{c%&eh %‘é‘%%%@ c?nz?in 1Wyftﬁmgﬂk'ﬁ5‘5 Eﬁ’e‘&d 01 2, The
combi ned or g&H9%) 1 Bigk¢ 1W@3M/é(§ﬁ%@65ﬂilhhu®dmhmmtmfiataﬁ%mﬂ%m‘&a{ The
organi c | ayeradast ReRy; aturate

bi car bonat e ?Q& 5 vol un@?%ﬁcﬂe&méﬁé% Mg&% ﬂ?ccas%ﬁcomponen Cff-f\lﬁénﬂ?ver sodi um
sul fate, fil CBH@Y2UTerseRhcEpeipracghods @llih@tiéﬁmlp ) U B@a@maasmxmeam due. MIBE
was charged t@ubdien ﬁ@ioﬁé’ﬁ@ox@tlnﬁ%ﬁ t@éwg&&iﬁt@%g dt oﬁ%ﬂﬁi?@ﬁ kﬁ? ?ac %g‘t e untl | a

sol ution had been achleved Hexane was
sol ution sti PPEYS g B 1l ipygiengihe biggics OfPh@ Bislkdlbs, Weplemémasmahedgxahd r| nsed
wi t h hexanesnoiscliago sﬁhég&ywere dried at <40C under maxi num vacuum unti |

const ant nas achi eved hours) to afford 413 as a pale yellow solid
(66% )i el d). l e @P@B"@Wé@l@%@i@m Nexpsepgdlor f0adR1tch Paphsor essur e

reactor was bhacgedd \Ad:mzi”kie@m@ﬁaﬂ{fefrﬂeagihze%@aﬂ&%c Yot (aPE hdpf e ltc?ﬁs ff(tgnetd%%gm

vol umes of rel a slurry

THE (about OFE"?%} ‘W%&r éﬁ%gﬁ‘&i’f in&}??hoffdgme@s}eél ol @SrﬁiGSPHE?d(bé{tS"bdﬂ:diaG'I 47 M
The reactor piat(dét)S)mIcﬁcﬁftasclmMJ;ﬁc&@,5(@79'4 Bhe S'Icﬁxﬁ&iéa{dléé%m%ﬂ%ﬁ:gﬁi Wi th 50
psi H2 while, mmg an internal reaction tenperature <3 he

reaction was s reﬁo R OB EHIR Dulydo nof Telainadipspactsof %félulﬁmaicammbmg, this
hours. The rreaaabai Dﬁqsrs wasadfadidges: diist, thuﬁl@Laﬁénlﬂﬁﬂmflé @K LARG 1@y :Iolugff ers were

r| nsed wth re ative to 4 and concentrated via
rotavap at .l%ngtgééf%r%ﬁ%%rccé%l\é?%au%l EGCGHLY) 1?/%’&?”? a4 Tygefpirey Srerepseoine  and

washed with 4TRest enrmsn@me\mmexsadffmmmmerofthaycgrcomsma&cekfe&zsﬁ Eaa@oh?eﬁcw th 4

vol umes of ani. cs. wer th 4 vol unes of
brine, drie g%? %gﬁ Sg%g%h{éﬁ 'tu“r fnaﬁctlg}ngé“eﬁi ﬁ’a?:gdiﬁ%é‘mdrag?‘@d Teisiptr ot avap at
<50C to af f dpepsyeneys damadOnoeountie @0 bndarfthehadols bR pedsia i go0his thhe

rotovap, the8s E and the sol ution
was concentr at edﬁcstlugt%@ﬁ%g{agﬁg%@at%c%féig é%n@w"b‘ﬁ"@ togreeshes sol vent
had st opped hoferasdreatdnce psodeinorvap] tetdim aﬁ&teé’ﬂ)ma:legma& ckgplt. Amist he rot ovap
under maxi mum vacuum for 15 hours. MIBE (2 vol unes) was then charged to
triturate the material and the flask ro%%}red for 2 hours. The solids were
filtered and rinsed with 0.5 vol unmes of BE. The solids were dried at <50C
under maxi mum vacuum until constant nass was achi eved (-22 hours) to afford
4C as a pale yellow solid (87%yield). Exanple 4 Step 3



ct Me02CNO. ------- >0 ,--- N-12HN H H met hyl

4-(3-(3-(6-nmethyl pyriclin-3-yQureido)benzyl) ).--piperazine-1-carboxyl at e,
4D [001831A 3-neck round bottom flask was purged with nitrogen for at

| east ten mnutes. The flask was then charged with 1.0 eq 4C in acetone
(about 0.56 M. The flask was warnmed at 27C to forma solution. About 1 eq
5-isocyari at o-2-pyri di ne was added dropw se over 68 mn, controlling the
addition rate to keep the internal tenperature < 45C. After the addition,
the reaction m xture was mai ntai ned < 45C for approximately 5 hours. The
reaction was merenenat iveullet thedsogetut@sios fsintthé Gber 3nonilbwedRRh&eel ed back to
room t enper at Al I The .sol i ds,. e filtered d rinsed

W Th 045 vol aruRK Bt L B oD ol WG e B R SRS ST wor o
dried in a v&ggumseliben, 156! byrdditiboeitest @mmmetdotioomrol. When tested in this

(13- (13- (6- met hydnpy! dndhidz 3y <0 ) De) L per.azine-1-carboxyl ate (89%
yield). M5 384 n?égfnﬁl%??al%gi%ng%gﬁ %hgggéx%éd%}éﬁ%@si ]6%(%6 t‘i‘ﬁc%mm' xture of 1.0
eq 2-f 1 uor o- 39MPHTRHON ssoeBEh ¥EhphyEBApLc cdnt@otdeadietty, Aitueryldmmahenmtiohbdr i de,

1.5 eq Nali CGBce RR6laxdndlou@r z@h&%&glcﬁﬁ&&h@nﬁ-h&a%g gﬁaﬁ)sléﬁoe %g/%a?clidﬂ gl cohol in

DVF) under N2 _at npsphere was added 0.4 eq e reaction Xt ure was
war med to 60ECHAFRMed under N2 for 16 h. The tenperature was raised to

70C and the nEaesli ON WerktiHii® oM ciiiab LEAnRR AT &L ODR L POR!
aliquots of 1 eqlPaI I%’! al ,coﬁol ar?d 8 1 eq P&Cl%‘%&gﬁgﬁég%bead%%%%%%acti on
mixture was SHITTPERETHGBIIREFoBIEFORponpRE idasioRonf ok traree T e sbasol ed t o
room t enper adescabed agkagh ahdl b@shaithd e x%&rﬁ@%tgiﬂ&?ag?n&‘tttws@oﬁ’:‘_ﬁéed‘ﬂ@iﬁ@ 88 cardiac |
sequentially vm.%ﬁ?(?l}o/l\;/ater, 1.N HC1, and brine. The organic |layér was dried

and concent rate a residue. Purification over silica gel using
10%Et OAc/ f | ex@m€7lt o 6B%hEhRARIt e XERG (@Sokdde cBHeAdl BRbasEMaRty &f Ay ded 5B.

Exanple 5 St - 100185] To a solution of 1.0 eq 5B in CH2Cl2 (about 0.04
M under N2 ge?cr)%%%%g F ae““’?}e%ée aﬁﬁé‘@bm?[‘?fibng“cf“hé?%glﬁ“ﬁ’i PrEssHEI Ot 8oy | at e HCL
salt fol | owedl-byosin @, dgustekiymctendedt@binnyagn abosehitdddetn diRQed @ACLT-on mi xture
was stirred gh RT 0 i An additional .0.5 eq of methyl =~

pi per azi ne-| ?%‘gtﬂlggx;?g{a@%b@%?%é‘f ﬁwc?\}\aéf‘flhg‘i/’n%&’éa&(?fw‘kh‘(ﬁieg?ﬁt of the .

t ri acet oxyboehsmjadl ity onaslPagtdetlity of § heitl @aletoral dviix fildment@iRchifidlg m xt ure was
stirred at RIcfQka 4y indAGek i mxture was diluted . wth 042C12 and
washed sequenti al |y V%Il ltnhﬁ%gto g%ﬁ%hﬁggbrsfﬂﬁ%g{h?ﬁg%&? il Sffge\g,\?/{é?ln% “dried and
‘concent r at ed"fRnEve TegHlaiere apmRiatis Lowdbd Geproveér A sécond; anogeiensitiic aga vdn be

Et OAci | | exangnasyel R ddBRf chabiQleAatls Rfose %Mgeeféct%%%?—n%osm is enhanced in

the presence of a decorated actin (compared to pure actin filaments). In this second assay
activities of cardiac-S1 and skeletal-S1 on cardiac and skeletal regulated actin filaments (in
all 4 permutations) are compared.
[00148) Initial evaluation of in vivo activity can be determined in cellular models of
myocyte contractility, e.g., as described by Popping S, et al ((1996) Am, J. Physiol. 271
H357-11364) and Wolska BM, et al ((1996) Am. J. Physiol. 39:H24-H32). One advantage of
the myocyte model is that the component systems that result in changes in contractility can be
isolated and the major site(s) of action determined. Chemical entities with cellular activity
(for example, selecting chemical entitics having the following profile: > 120% increase in
fractional shortening over basal at 2 ulM, or result in changes in diastolic length (< $%
change)) can then be assessed in whole organ models, such as such as the Isolated Heart
(Langendor{f) model of cardiac function, & vivo using echocardiography or invasive

hemodynamic measures, and in animal-based heart failure models, such as the Rat Left
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5CBD [00186] A mi xture of 1 eq 5C, and 50 wt eq of 10% Pd/C in MeOH (0. 06 M
5Cin MeOH) was stirred over an atnosphere of 30 psi H2 for 2 h. After

repl acenent of the H2 atnobsphere with N2, the reaction mxture was filtered
t hrough di at omaceous earth and the di atomaceous earth washed with MeOH.
Concentration of the MeOH resulted in the isolation of 5D in nearly
quantitative yield. Exanple 5 Step 4 nmet hyl

4-(3-(2-fluoro-3-(3-(6-nel hyl pyri di n- 3-

yQur el do) phenyl ) propyhpi per azi ne-1 - carboxyl ate [00187] To a solution of 1 eq
5D in CH2d 2 (eroomy AOGIIQWIuﬂzmdmdell\léJIabarmis,pbtem@ fatredRihy Wexst ddgleds 1 eq

S5- i socyanat 0- geniikihHaReniaash, hﬂféb Q%Hmh%hﬁ é&%cagm\é\%s stirred at RT for 12

h. The reaction m xture was washed sequentially
with wat er an@0¥ine. Tirechemiga nitdics dopaibedvbsein nic edniaintred anciatgeatialyt o a

resi due. Pur ol r " hlasO 800Irm sin
1% GO vt rer s 00 R SRRl G R PR e e B ety ]

4-(3-(2-fI uorgedoysy: d@@rlkwet\wweﬂjymwmqaagglwels have yet to be optimized for the chemical

yQur ei do) phenykiidlRRYiBRI X
[ 00188] PdClZ(PlPIrila)Z 1 &%@%‘&n&gg’;gwm& Bl 458 lb%‘gh%"fb‘%dyw 1.0

eq of tribut yIgaLdR ﬁ%@WﬂW@)ﬁﬁfﬁt¥= 4090 049 t9x Aensetors bodyorei gy, auﬁmie)prtm The
mixture was heabeitheatk, a%&@oﬁ@l%o tlo AQUE St LAAREINZ T, B} KBy drabroy B OAC/

(IM XI'l solution was Eﬁitothe reaction m xture m Xt ur e “was
stirred for ll’ef?Sﬂlmcs’flﬁ’éw PRUPR e doshgerange taidde abﬁ“ﬁﬁ%@ﬂ@lﬂ“@a’ﬁﬂ ¢y igyer was

dried and conesit siabeindats, Gowier. (ﬁt&:ﬁ{)ﬁ bTﬂa"g \éﬁﬁy,%ﬁ@ﬂl c\éﬁtfc{uh%odﬁﬁéﬁ{sh&[mt 10,0
purification. [}) 891Toa xture f Mrelative to 64) was

added about PG RE LY ﬂmﬂt’i‘i‘g “{GF}@W%@IE}%‘GWS?%# PREH: Bt RT for 1
h. Saturated dhlaﬂﬁd:&wﬂm sebfkdedid iRedsh @att BAGT thaaRd, ﬁhé@eWri@y of i@t fnen M xture

e e RV RN
The organi c leayrarie, wdikeld dose dhngnfir celnlentistati @cwdudd 1 sbes i70le700 TipgeF &@L due was
pur ified overgglehd 688t «BRLALRFE iif(tg L pangc \%ﬁpge) abot%ﬁ?g);o% mg pSc~>tl ep 3
?_ day depending on compound pharmacokinetics.

[00150] Adpinistration of the chemical entities described herein can be via any of the

accepted modes of administration for agents that serve similar utilities including, but not

lmited to, orally, sublingually, subcutaneously, intravenously, intranasally, topically,

transdermally, intraperitoneally, intramuscularly, intrapulmonarilly, vaginally, rectally, or

intraocularly. Oral and parenteral administration are customary in treating the indications that

are the subject of the present imvention.

[60151) Pharmaceutically acceptable compositions include solid, semi-solid, liquid and

aerosol dosage forms, such as, e.g., tablels, capsules, powders, [iquids, suspensions,

suppositories, acrosols or the like. The chemical entities can also be administered in

sustained or controlled release dosage forms, including depot injections, osmotic pumps,

pills, transdermal (including electrotransport) patches, and the like, for prolonged and/or

timed, pulsed adminisiration at a predetermined rate. In certain embodiments, the

compositions are provided in unit dosage forms suitable for single administration of a precise

dose.

[00152] The chemical entities described herein can be administered sither alone or

more typically in combination with a conventional pharmaceutical cartier, excipient or the

like (e.g., mannitol, lactose, starch, magnesium stearatc, sodium saccharine, talcum, cellulose,
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[00190] To a m xture of 0.1 to 0.15 eq of (8)-1-nethyl-3, 3-di phenyl -
hexahydropyrrol o[ 1, 2-c][ 1, 3, 21oxazaborole in toluene (1 -1.5 M and tol uene
(a volune about 10 tinmes that of the oxazaborole in toluene) under N2 at
20C was added 1.05 eq of Et2NPhB113. To this reaction m xture was added
dropwise 1.0 eq 6C in toluene (about 0.4 M over 1.5 hours. The reaction

m xture was then stilted for additional 1 hour at RT. To the reaction

m xture was added about 1.9 volunes of MK/IIl, followed by about 3.4 vol unes
of 1IN MCI. The m xture was stirred for 20 mn. To the reaction m xture was
added about ?od&ny@bssmdlo@é gtubxeé gam'h ainfw& n?ag&siml dﬂafhiﬁﬁltﬂ;)fmdbhd lite). The
organic | aye idue. The

: ; V\Bdf ef) ac fdc }mi t % ¢ nt n 1130 amo AtornSabay
resi due was 696? &d ?W/l GH 3 f’(ga?éoﬁlﬁf \f)etD &i Inl 36{ QI G PP ord 6D (79% .
Exanple 6 St amlﬁry{sﬁmslm:}s'ﬁoohjas@emqg falonts, rerrmlstfysﬁg é@hﬁawbluﬁlhﬁﬁo Mpntapd 1. 2 eq

E.t 3N was addgtﬁ'f f}gﬁé%}cm%‘ a1l1_g| tﬁé:llfkm%é B Osoﬁ%li!ll %e\,{ sonﬁum% I% c%glr (?egmné ger% " The

m Xt ure was t er ed
and concent raﬂst;inhmn@laur&s,ltdumolimmea®9tedmethmm$mduts@cﬂtwmi?fl(nl!l'@) about 5.9

vol unes of DNE,.ANG Al ol BithadBl RGLAELATsLGARE DML ALELHGE sal t and 4 eq

of 1C2CO8 weré ion mxture was heat at 50C for 16 hours.
The react i oncamipesiiprewillaonigio ahat 0.0 YRT Aringbdain ergigdirednisnabs Wt @S YEtodPR% and 29

vol umes sat. )Nbﬁggt YELRnALOe . R@ﬁaﬁ%tﬂ%@é & p&%}‘nﬁx% s‘ﬁ@?do%&f‘g@%ﬁ% ed xnélnd, ed, and

concentr at ed. resultant residue was UI‘I %\C romato rap hzy over
silica gel to vwilbeagmengioghgse ailedge tys ag; leqamelfgm Bfﬁﬁfﬂs@?’m%ﬁaﬁffmff” 94 6E,

and 10 wt eqS&Jnc&Ol%a&wu@héhmgl‘&@}@;nw@@toﬁtpeqaﬁs@ﬂ,aﬁyer an atnosphere of 45 psi
112 for 0.5 | acement the 112 atnpsphere with N2, the

reaction mi x[“ﬁ*%l was B qd?’é‘P‘é(ﬁ“t"H‘F”&‘&% e A R

di at omac eOUSwﬁI@%ﬁJ‘th@ﬁd“&ﬁtemdafbo iR B St a8 duR nedicihlagdBOH resul ted i no
R 1 M= AL IRt R
5-1socyanat OcxédmpR! Mmekapiek trel ﬂa@mali@rbgms;mesmiemamlmﬁw timleregﬂmngt irred at RT
o T B P55 SARESRLL Al S i SRl o BYAEE ot on
(S) - met hyl - 4infibitdi2 eff B-bioel@ysB-tKeBap(ed ﬂm&hipydvpyatﬂmh fandion by stimulating oarf:hac

Yoo PG ) O R SR bt Dl R 5o B 416
the phosphodiesterase inhibitor milrinone); and thex apies that reduce cardiac preload (e.g.,
diuretics, such as furosemide). Other suitable additional active agents include vasodilators,
digitoxin, anticoagniants, mineralocorticoid antagonists, angiotensin receptor blockers,
nitroglycerin, other inotropes, and any other therapy used in the freatment of heart failure.
[60154] In certain embodiments, the compositions will take the form of a pill or tablet
and thus the composition will contain, along with the active ingredient, a diluent such as
lactose, sucrose, dicaleium phosphate, or the like; a lubricant such as magnesium steavate or
the like; and a binder such as starch, gum acacia, polyvinylpyrrolidine, gelatin, celiulose,
cellulose derivatives or the like, In another solid dosage form, a powder, marume, solution or
suspension (e.g., in propylene carbonate, vegetable oils or triglycerides) is encapsulated in a
gelatin capsule.

[00155] Liguid pharmaceutically administrable compositions can, for example, be
prepared by dissolving, dispersing, etc. at least one chemical entity and optional
pharmaceutical adjuvants in a carrier (e.g., water, saline, aqueous dextrose, glycerol, glycols,
ethanol or the like) to form a solution or suspension. Injectables can be prepared in

conventional forms, either as liquid solutions or suspensions, as emulsions, or in solid forms
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Il O fert-butyl piperazine-1-carboxylate [00194] An oven-dri ed,
round-bottom fl ask was charged with tert-butyl piperazine-1- cafboxylate (
1.1 cq), 3-nitrophenylacetic acid (7A, 1.0 eq), EDC (1.2 eq), and HOBT (1.2
eq). The flask was flushed with nitrogen, and N, N-di net hyl forrnam de (about
0.5 M7A in DW) and triethylamne (2.0 eq) were added by syringe. The
resulting reaction mxture was stirred overnight at roomtenperature. The
reaction mxture was then diluted with Et 0Ac, and washed 4 tines w th H20,
twice with I N ag. KEl SO4, once with saturated NaHCO3, and once with brine.

The organi c | aytelsle mslsﬁbmnemomqrenmaﬁ%ld ridk toaﬁﬁamanﬂ:eqmaﬂggeroa&&ﬂudaﬂ
vacuo. Tert- entuyl -1-carboxylate (713)

he acet yppl perazin
was isolated 458 ¥ Btlgi nﬁ‘g 1§Efd)ap a%ﬁiam{]‘}égﬁ @Eﬁl}tgh*yl?ﬂieﬁ 1 ORIRS ?Pieilé? page
Exanpl e 7 St efpeiRof, {50016 i actaitg of thid ¢:rxam1c@1fenﬁt&@ b Heeds of the subjr:ot However,

4-(2-(3-nitrophen ate in THF

(about 0.5 M}%i n%‘gr”\gsﬂ(:@f% ?é)mgg‘?‘%‘@a%@g‘b’ll;"éﬂé &0 ‘Immﬁmé”&@é?'ébﬂ)"y ﬂ%?& The

resul ting readdglicoif the oetposgionds: sobditviigh M)l Heeﬁﬁsequexit@rdﬂ&edhto idwbovecact i on

m xt ure was nger 0% a ,

Sl ow'y. The Mo BSbaBan gL Eh, RAPLAR i o7 41T SAL°°

di ssol ved i n @k sciisnor gani ¢ | ayer vvas partitioned wt h wat er, and the

aqueous | ayerpugg) mad wf

organi c | ayer vvas] t heﬁm&as C&ggﬁ%mm%)m?%efmlt% %e?'gggitcefhf?@s &%E%%é an nce W th

brine. The' ordf@rie@dminptredde the tpsipvatary e ®@4 aerpiol olwpleﬂoraﬁqda@etbwgnpr@taed in

vacuo. The feiﬁaé!otﬁh@ﬂov&c@f for i’ﬂkﬂfﬂAuoﬁ a(c%cﬂth CAROGRGH Wig%&f&aﬁ%é g&ﬂ afarboxyl ate

(7C, quant.) was used urlflcatlo

1001961A Par rlacé‘l’sﬁslé st ﬁéf‘se%{i%l’aéw @@ © P‘ﬁlaﬁhaoﬁléﬁﬂlb‘emwsmon have diameteis Of less

4: (3-ni trOphar@tdmyﬁl);@hﬂoﬁfceﬁahaﬁboduﬂeu@salre&%%sﬁl1@hﬁm$w20 1.0 eq) and met hanol

(about 0.2 Mﬁ(iﬁg{] (i@ To fins solution was added a slinmy of 12.5 wt eq

of 10% Pd/ C ilf%4ék hanoPenerpie to eupley thnchamicel sp tishdescidhed berginjima metbag of

hydr ogenat i Oncid@ELlor ﬁ?ﬁinﬂﬂi@r@gﬁlﬁfhﬂ1§)b(§’txn@fo@t%§iai§drt?aﬁ&h&ﬂﬁﬁb@iﬁﬁdﬂ"lﬂ% iGyeatigs W th
to proceed a mterrper ature and 45

H2, The react.io

psi H2 for 2% Cﬁ m‘i’ﬁ%‘a arsgﬁm?ﬁﬁﬂatﬁ‘f?%qﬁ@e%%l PR d@ﬁ%kfcagﬁfe%ciuh el it eq of
Pd(01-1) 2/ C amcbupfuet meﬂmiyomsdaea: pu:ﬁaszwrﬂcmcbumstahlohgldmemﬁdﬂremmmgms Af ter
1 hr, the reactl on red t onmaceou

pa a
sarth. the arsy it sPa et ot e el ReSEraah ¢
layers concerbenaitddibiariesy peptide dnalopy e depaithvelatiasidsede stcﬁa"eﬁm@astsayk fot- ( 3-

am h t hyppi: i.ne:,l b t 711 ed t hout
Turther par i FRoBR B8R BORABY forbnselly R id Taich BT e Rt - but y
4- (3- ami noph@ﬁf’eltfhlyhis pinpeﬂeamlmbngualmmdbmmy?b atosir(- 17151@111 bindbhgeegeyd, n THE (about
0 3 M7Din xﬁ]}tr%)h Glﬂg.g gsi Tt a&g ?I‘Pl%rrngas E‘%t {;% uplybr 1c€1 n?uﬁt(,tjmgl.lzgs%gfsn

dropvvl se. The resulting on m

reaction m xﬁﬁwwlwﬂamﬁeﬂs st )undthedikadies, N@H@CB PatEhtequxﬂiJB?é inespatbtedit ed
with EtO0Ac, godinty ?@ef&@lycgrs were separated. The organic |ayer was washed
twice with satura . | | CO8 and once with brine. The organic | ayer was
dried over NHWEEH, fi Ifﬁéf@dwmﬁdmmﬁ@emwfatrw futly deacribe theRumingriof agingthe over

f 'e|r It c gu?§ : UsbRE-dascribkatbeMr i iaal RGEE 18SndsD BB AT LB w ' MR ROyt ded

4- (3- (3- ( 6- mBPRYFPRRALTD vation.buieharsypnesaeehipp Pgsbuzivesas. ddnbbseptat e (7E,

263% . cited herein are incorporated by reference in their entirety.
: [00159]

Example 1 Step 1
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Exanple 7 Step 5 mel hyl 4-(3-(3-(6-nethyl pyridln-3-

yhur ei do) phenet hyl ) Moer azi ne- 1- carboxyl ate [00198] To a sol ution of
tert-butyl 4-(3-(3-(6-nethyl pyridin-3-

ypur ei do) phenet hyppi per azi neThear boxylate (7E, 1.0 eq) in MeOH (about 0.2 M
7E in MeOH)) was added a solution of 2 MHCL in dioxane (about 12 eq).

After .70 mn the reaction m xture was concentrated in vacua and used

wi t hout purification for subsequent acylations. M5 398 (M411l). [00199] The
resulting HO salt (1.0 eq) fromthe preceding step was suspended in TH ?
(about 0.15 Msalt iff THE) and triethylainine (4.0 eq) was added. The
reacti on m xture was~gooled to 0C, and yI chloroformate (1.05 eq) was

added dr opwi se and r esut-t-ant—i-xt ur ¢ irred for 5 mn at RT. To the
reaction m xture wWas~added saturated ag” “NKabge3 fol | owed by Et OAc. The

| ayers were separateda and the organic | aygr was washed once with saturated
ag. NaHCO3, once with brine, dried over Na2SO4, filtered and concentrated
in vacua. PurlP#iiselati orfoovehtisi dfil deeqdal in dSiDIGE 2337104 VR iR BH2(0a2 dhe

gradi ent el ugp o
3 (3 (3 (6 math ‘*“"95“ f gsfgf)h%ﬂ%?o‘r&%ﬁ% 7 B A e B P
Exanpl e 8 10("?}‘14‘6 @@taﬁw 9. 0% yegpl MPHBM‘E@S thef\rmdeld whd th@reaction was heated

f 1 uor opheny 1)3nétfer 1.0 eq
8A in MeOH (about 1@1&4‘{1@‘119%&&%31&%% u%%oge%%(ggk’zdﬂkﬁ?—%ﬁﬂ%bgl oc;ksé’r%e (about
30 eq)). Aft &¥O4pbased op ha) aud sherorasnic hﬁYﬁlt\Eﬁ‘Sevavmé 3 diowewith watiedd preevabua and
used w t hout bﬁwrxﬁﬂe@ hi0 Dhydi Qfas SYRIOGUS he resulting
HCl salt fro? ’E ‘?r?gedl% step was sﬂgmgg(ﬁtég%}n%% &L%}Q%Qé%c-&_o 05 M and
about 18 eq APTRBEPUR BRI RN s seldede 1 EbPhesTP orihnihripe s

cool ed to OCiBandsafaquis)l eq ethanestilfonyl chloride was added dropw se.
The resultant m xture was stirred for 5 mn at RT. To the reaction m xture
was added saturated ag. NaTICO3 foll owed by Et0Ac. The |ayers were

separ at ed, aRBsahjle 1Gtgami c | ayer was washed once with saturated ag.

Nal -1C*33, once with prine, dried over Na2gO4, filtered and concentrated in

vacua. Purification oyer silica gel using - 10% MeOH CH2C12 as the
gradl ent eluaM foll by trituration in actone/ et her afforded nethyl
1- (3-((4-(ethyl suf#

? erazinl
“yl)methyl) - 2- f1 uor opheny ? 3- (6met hy By ri din’ Ndzyourea. MB 436 (MHH) .
Exampl e 9 [00202] To a'8oi ution of about .4 1€q triphosgene in THF (about

0.04 M at Rboyagler N%%Qghmﬁgppé %ygﬁﬁg?gﬁggo@g%g'&gg Q/Idds&)éiazodf 3-am ne

and 2 eq diisopropyl ylatnine | Mg ot h ® The
reaction m xtodtien gadiseltyliithigmalymnings hyitvide (T.o et,Hi. Mk kdxemes) wasriggd@he 1. O eq

9A in THE (akeuingQoRusM SAechit FteMye dﬁgﬁ 8 Wb @15111%@%&%% ) 1%11}{'511'}9%{ Lor

mn. To the reactlon m Xture was a aura
Et 0Ac. The 8§81 LM woleasish dbetpaction enixtiie vor Q@nd&utttdaylé]rcthmgcetn@shddh@nce

With satur at@dodeiaybiai SRR ottt meaddﬁ5+a?ﬁlnesv e RARIR orda L ©F €

:and concent rlat ed in vacua. Purification over silica usi ng
McOH CH2C12 “&¥™ e ypskad Wiite vaibgatatated pediva igarhpapey fnd once with i The

4-(4-11 uor o- aga@aﬁ:zeﬁrmmﬂ 8878 kodn Q6] HRXDEREYSLBIRRE 3745, | - car boxyl a

t e. M5 392 If-,l)
urification over silica gel using 10% EtOAc/hexanes as the eluant afforded a yellow solid
(100%) as an 80:20 mixture of 1C:1B.

Example 1 Step 3
F

F.'
/@ BOGN/\
OMHC NO LN ﬁ
~ NO

1C
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[ 00203] The fol |l owi ng conpounds were synthesized in a manner simlar to the
representative conpounds above: Mass Spec data Conpound Nanme Ln 347 (Mhi

N-[(3-fluoro-5- {[(6-rnethyl (3-
pyl i dyl))am nol car bonyl am nol phenvanet hvl | met hoxy- N- met hyl ear boxam de 382

(MeH) N-(3-( | |
(Rdi met hyl am no) sul f onyl | net hyl am no} net hyl ) - 5-f | uor ophenyl i ( 3-

pyri dyl am no) car boxam de 396 (MtH) N 3-(

{[ (di met hyl am no) sul f onyl i met hyl am no) met hyl)-5-fl uorophenyl] f(6-
net hyl (3- pyr i B0192) ani N8} exidddicaimlobey dat 36:20 mixture of 1C:18 (1.0 eq) and boc-

([ (et hyl sul f | Aot ] ; | )ersD- 1 uar .6. - et hyl ( 3-
. dy1))arnno %ﬁ&%%r(%%h?n%ﬂ B{J%lgiweo(ﬁ\gosﬁ?ﬁ#@f:ﬁg@%ﬁélb %’ﬂ["éjlé‘il%?.lf%}’f {:{554 viv
__y__ Jp_y HOAc/DEM)svag added yodium tripabtoxginireigdibiarab o sl avé: Bpub @ Miditerethe | i
erazi necar box 5 e BT . - . o

{[4- (et hyl sul 1fc%)cﬁ[=n§gb%j %@‘r"%‘i"ﬁ”ﬂ?f‘f Fret hePf SUBeGHPE (3 BB ey agtion mixtuie was

pyri dyl anu no)‘ﬂ‘ﬁ?% Witk spbgglisofivmbickiponate and diluted with sthyl acetate. The layers were

scparated and the aqueous layer was washed three times with ethyl acetate. The organic
layers were combined and washed with brine, dried over sodium sulfate, and concentrated in
vacuo. Purification by chromatography over silica gel using 50% ethyl acetate/hexanes as the
eluant provided 10 (67.7%) as a yellow oil.

Example 1 Step 4

F F
BooN" ™) V@\ BocN/\| \/@\
'\\/N 1D NG K/N NH,
1E

[00163) A mixture of 1.0 eq of ID, and a catalytic amount of 10% Pd/C
(approximately 10 wt/wt %) in MeOH (about 0.6 M 1D in MeOH) was stirred over an

atmosphere of 50 psi Hz for 45 min. After replacement of the Hy atmosphere with No, the

reaction mixture was filtered through diatomaccous carth and the diatomaceous earth washed

with MeOH. Concentration of the MeOX resulted in the isolation of 1E.

Example 1 Step 5

F
F.‘
BOCNﬂv@ BocN O /N Me
N N, '\/)xl NJLNU
1& H H

1F

[00164] To a solution of aniline 1E (1.0 eq) in dry DCM (about 0.1 M 1E in DCM} at
RT under N2 atmosphere was added the 2-methyl-5-isocyanatopyridine (slight excess, about
1.2 eq) by syringe. The mixture was stirred for 1 hour. To the reaction mixture was added
sequentially saturated aqueous sodium bicarbonate and cthyl acetate. The layers were
separated and the organic layer was washed twice with sat. NaHCOj3 and once with brine.

The organic layer was dried over sodium sulfate, filtered and concentrated in vacuo,
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388 (MrH) 422 (M+H) 402 (M+H) nethyl 4-[(3-fluoro-5- {[(6-nethyl (3-
pyridyl)) am no) carbonvlam no 1 phenynnethyl | ni perazi necar boxyl ate 436
(MHI-1) N-(3- {[4-(ethylsul fonyl)piperazinyll nmethyl}

-5-fluorophenyl) [ (6-methyl (3- .. pyridyrnamuol car boxanude

1443- ({ 4- adi net hyl ai ni no) sul i onyl i pi perazi nyl ) met hyl ) - 5-f 1 uor ophenyl ][ (6-
Danmi noi car boxam de 451 "+") T,4)\ 437 (M1-1)

N-P- ({4-[ (di et hyl am no) sul f onyl ] pi perazi nyl } met hyl ) - 5-f | uor ophenyl ] ( 3-
pyudyl am no) ear boxam de 454 ( M+H)

NA3- ({ 4- [ ( dirmEhbyibaby cogsabgdahy bepiiparsahisng hiingesda ylejhadl/DIOMaschhampk | [ ( 4-
f 1 uot ophenyl 'a::ﬁ Hg'r,car boxam de nmethyl 4-[(3-fluoro-5- {[(4-

f I uor ophenxl ‘B’ *Aof car bonyl ani no) phenyl ) met hyl ] pi per azi necar boxyl at e 405
(Ml -1)

Example 1 Steps 6 and 7

] i X |

N, _Me cl N, Me
BocN = _MeQ” . MeO” TN g ¢
08, L peveSue;
H
1E '

methyl 4-(3-flucro-5-(3-(G-methyipyridin-3-
yilureldo)benzyilpiperazine- 1-carboxylate

o]

F s © F
. 0, 0
BOGN/\ QO /N l Mo /N ol MegN’\‘B\N O /N [ Me
LN NJ\N Sy l\,N Nﬂ‘N Ry
H H H

1F 4~(3-ﬂuoro~5-(3—(ﬁ-methy!pyridin-3-yPureidonenzyl}~N,N—
dimethylpiperazine-1-suffonamide

[00165] To a solution of 1.0 eq of 1F in CHaCl, (about 0,14 M 1F in DCM) was added
approximately200 eq of trifluoroacetic acid (IFA). The reaction mixture was stirred for 30
min and concentrated. The resultant residue was dissolved in BtOAc (about 1.6 times the
volume of the reaction mixture) and washed sequentially with 3N NaOH (2 times) and brine.
The organic layer was dried (NaSO4) and concentrated to provided the desired free base that
was used without furfher purification.

[001.66] To a solution of the free base above (1.0 eq) and DIPEA (1.2 eq) in dry THF
(about 0.2 M frec base in THF) was added methyl chloroformate (1.1 eq) by syringe and the
resultant mixture stirced for th. To the mixture was added aqueous sodium bicarbonate
followed by ethyl acetate. The organic layer was separated and washed twice with aqueous
sodium bicarbonate and once with brine. The combined aqueous layers were extracted once
with ethyl acetate. The combined organic Jayers were dried over sodium sulfate, filtered and
concenirated in vacuo. Purification by chromatography over silica gel using 5% MeOH/DCM
as the eluant provided methyl 4-(3-fluoro-5-(3-(6-methylpyridin-3-yhurcido)benzyl)-
piperazine-1-carboxylate. MS 402 (M+H).

[00167] To a solution of the free base above (1.0 eq) and DIPEA (1.2 eq) in dry THF
{about 0.2 M free base in THF) was added dimethylsulfamoyl chloride (1.1 eq) by syringe.
After a few hours, the reaction was complete. The mixture was quenched with aqueous
sodium bicatbonate, diluted with ethyl acetate, and washed twice with bicarb and once with
brine. The combined aqueous layers were extracted once with ethyl acetate, and the

combined organic layers were dried over sodiwm sulfate, filtered and concentrated in vacuo.
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439 (MLT)

N-(3-{[4-(ethyl sul fonyl) pi perazinyl]nethyll-5-fluorophenyl)](4-

fl uor ephenyl ) am nol car boxam de 388 (M+H) net hyl 4-( (4-fluoro-3-[(3-

pyri dyl am no) oar bonyl am nol phenvl | met hybpi per azi necar boxyl ate 437 (MI-H)
N[ 5-({4-[ (dinmethyl am no)sul fonyl ] pi perazi nyl | met hyl ) - 2-f 1 uor ophenyl } (3- .
okaru .oxam . pyridylanmm de N (5- {[4-(ethylsulfonyl)piperazinyl]nethyll
-2-fluorophenyl) [ (6-methyl (3- pvridylflam noi car boxam de

N- (5-4[ 4- (et hyl sul fonyl ) pi perazi nyt hnet hyl | - 2-f | uor ophenyl ) ( 3-

pyri dvl ar ni ndjwidichion apridemddGarhiite): silid2iil (MidD% MeOBAICHIMS thd e lublt pRrv{ded

4- Rdi et hyl am su | |.piperazi nyl t hyl).-2-%1 uor aphenyl ][ ( 6-
i( net hyl ( 3- ¥h%§ﬁ“§° Oé-Lﬁ]E%%}/%%’{?%lp)f(lglg}izﬁ"aﬁ%ﬁf%ﬁfﬂ%hﬁ%ﬁg{ﬂﬁ 13"132115)c[‘E’(Zlfié’fll“uor 0-3- {f
(6- et hyl ( 3- spifenachkk) MEAShG+IEar bonyl am no 1
phenvOnet hvl i pi perazi necar boxyl ate 386 (MrH) N-
{3-[(4-acetyl pi perazi nyOret hyl ] -5-fl uor ophenyl) [ ( 6- net hyl ( 3-
pyri dyTham ndisampbokiep de

F F
\/©j \ﬁ
HO NO, MsO

2A 28 NO2

[00168] To 1.0 eq of (4-fluoro-3-nitro-phenyl)-methanol (24) in THF (zbout 1 M 2A
in THI) and (about 1.1 eq) of pyridine was added approximately 1.1 eq of methanesulfonyl
chloride, The mixture was stirved overnight at room temperature then concentrated. The
residue was purified using by flash chromatography over silica with 10%-50%

BtOAc/hexanes as the eluant to yield of methanesulfonic acid 4-fluoro-3-nitro-benzyl ester

(2B) (57%).
Example 2 Step 2 ,
3
F L F
07N
MsO o LN o
2B 2 2C z

100169] To 1.0 eq of methanesuifonic acid 4-fluoro-3-nitro-benzyl ester (2B) in DMF

(about 0.6 M 2B in DMF) was added about 1.05 eq of TEA and about 1.0 eq of r-butyl
piperazine-1-carboxylate. The mixture was stirred for 30 min at room temperature, diluted
with BtOAc, washed with NHCl solution, dried (Na2804) and evaporated, Purification by
flash chromatography over silica with 50% EtOAc/hexancs as the eluant afforded 4-(4-fluoro-

3-nitro-benzyl)-piperazine-1-carboxylic acid tert-butyl ester (2C).

Example 2 Step 3
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Mass Spec data Conmpound Name 422 (MtH) N-(5-fl uoro- 3-

{[ 44net hyl sul f onyl ) pi per azi nyl j net hyl } pheny1) [ ( 6- net hyl ( 3-

owi dyMar ni noj ear boxam de 450 (v+H)

N-115-fl noro-3-({4-[ (net hyl et hyl ) sul fonyl ] pi perazi nyl } met hyl ) phenyl i [ (6-
met hy1(3-tw i dyrnam nol ear boxam de 416 (M+H) N-(5-fl uoro- 3-

([ 4- (2-inet hoxyacet yppi perazi nyl i met hyl } phenyl)[ (6-nmethyl (3- .,.

1W i c04)) ammuoi car boxat ni de 450 ( M+H)

N-(.5,-Nero-.3-([4-(propyl sul fonyl) pi pera2| nyI i met hyl | pheny1) [ (6- met hyl ( 3-
pYr my Thamol ear boxam de

N[ 34{4- [ (1E)- 1- (& W £ 2- cyano- 2 | i pi-pe gz(bnyl y0- 5-
fl uorophenyl|l 6-meth tL\/3N m no Tarboxam d Vh‘)ﬁ 1\9}& 80 (MtH)
N-{5-fl uoro-3-[(5- mathyl- 1-di d¥&(1, 2, 5-thi adi a oTi d|

, y1)) net hyl | ohenyl | "pﬁ/rldyl am no) ear boxam de 394 2PNHjI) N— (5 fluoro

-3-[ (5-nethyl-LI -di oxo (1, 2,5-thiadiazolidin-2- Yrnnethyll phenyall 1
ami no car boxd¥1@& Ln  4-(4-Fluoro-3-nitro-benzyl}-piperazine-1-carboxylic apid tert-butyl ester (2C,

1.0 eq) in methanol (about 0.2 M 2C in MeOH) was treated with catalytic PA{OH)»/C under
hydrogen at 60 psi overnight. The mixture was filtered through diatomatious earth and
concentrated to an oil. This oil was dissolved in THF and treated with approximately 1.05 eq
of 6-methyipyridine-3-isocyanate. After stiming at 50 °C for 30 min the mixture was
concentrated. The residue was purified by reversed phase HPLC to yield 4- {4-fluoro-3-[3-(6-
methyl-pyridin-3-yl)-ureido]-benzyl}-piperazine-1-carbox ylic acid tert-butyl ester 2D).

Example 2, Steps 4 and 5

BOC., Fo o j’\
Q\/@U\@/ — e \/@T 1, v

methyl 4-(4-fluoro-3-(3-(6-mathylpyridin-3-
yhureldoYbenzy)piperazine-1-carboxylate

N

OC. F P
QevesSssn soVrdNe
2D H

4-(4-fluoro-3-{3-(B-methylpyridin-3-
ylureldobenzy)-N,N-dimethylplperazing-1-
sulfonamide

[00171] To 1.0 eq of 4- {4-fluoro-3-[3-(6-methyl-pyridin-3 -yD)-ureido]-benzyl} -
piperazine-1-carboxylic acid rerg-butyl ester (2D) in MeOH (about 0.1 M 2D in MeOH) was
added 2 volumes of HCI in dioxane (4 N) and the reaction mixture stirred at 50°C for 15 min
and evaporated to a solid. The solid was combined with DCM and treated with
approximately 5 eq of TEA and split into 3 equal portions of reaction mixture A. One portion
of the reaction mixture A was treated with 1.2 eq of methyl carbonyl chloride and stirred.
overnight. The resultant mixiure was concentrated and purified by reversed phase HPLC to
afford 4-{4-fluoro-3-[3 ~(6-methyl-pyridin-3-y)-ureido]-benzyl}-piperazine-1-carboxylic acid
methyl ester, MS 402 (M+FH). A second porlion of the reaction mixture A was treated with
1.2 eq of dimethylsulfamoy! chloride and stirred overnight. ‘The resuitant mixture was
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397 (M11"" N {5-fluoro-3-[(5-nmethyl-1,1-clioxo(1, 2,5-thiadiazolidin-2-
Yrnnet hyl | phen4-fluo o hen 1 am no ear boxam de 402 (M+H) net hyl
4-4(2-fluoro-5- {[(6-nethyl (3- .. pwal yrnamo carbon | am noheneth

‘lerazi neearbox late N-(3-

{[4- (et hyl sul fonyl) pi perazi nyl ] net hyl1-4-fl uorophenyl)[ (6-mnmethyl (3-
pyridyfflam noi carboxam de 436 (M+H) 451 (M+H)

N-[ 3-(f4-[ (di net hyl am no) sul fonyl ] pi perazi nyl } net hyl ) - 4-fl uorophenyl ][ ( 6-
met 1y1( 3- pyri dyTham no) car boxam de 388 M+H) ( nethyl 4-( (2-fluoro-5-](3-
pyri dyl am no)ceaaeniivisd ad nivied hheengbad phash PTGitpefoak 4o tarb ok anethd22 ( MrH)
N-(. 3- {[ 4- ( hhuh3nhi.00M MochlyBeSR#- Y AR dr SaldiRLePNE8YEY) § i),
pyrtdvl am no) ear boXxam de

N43- ({44(di et hyl arni no) sul fonyl | pi perazi nyl } met hyl )-4-fl uorop enyl y3-
pyridylaninohg@ﬁ%g@qﬂagg 437 (mtH) 370 (M1) "+l " nmethyl 4-({3-[(3-

ow dyl ar ni no) ear bonyl am

im nol phenyl | net hyl ) pi_per azi necatc | ate 404 (M+H)
N-(3- {[4 -(ethylsul | )pi p erazi nAnet phenyl ) ( 3-
oyri dyl am no) ear bgxanigeyy, NG NH,
: F '.F
3A 3B
[00172] A round bottom flask was charged with 1 eq of 3-chloro-2-fluoroaniline (3A),

I-methyl-2-pyrrolidinone (about 1.5 M 3A in NMP), 2.2 eq of sodium cyanide, and 1.35 eq of
nickel(Il) bromide at RT under N2. The concenfration was halved by the itroduction of
additional NMP under No and the solution was genily warmed to 200+ 5°C and stirred for 4
days vnder Np. The reaction mixture was allowed to cool to room temperature. The reaction
nixture was diluted with 30 volumes of fere-butyl methyl ether (MTBE) and filtered through
celite. The celite pad was then rinsed with 10 volumes of MTBE. The organics were washed
with 40 volumes of brine, 2 x 40 volumes of water and 40 volumes of brine. The combined
organics were dried over sodinm sulfate and concentrated to afford a brown solid, which was

dried under vacuum (~30 in Hg) at 40°C for 8 hours to afford the compound of Formula 3B

(71% yield).
Example 3 Step 2
” R F
38 3C, R=0, NH
{00173] A solution of 3B in dichloromethane (about 1.5 M 3B in DCM) at RT under

nitrogen mixture was cooled to ~0°C, and 2.0 eqg of 1M diisobutyllithiumalunyimm hydride
(DIBALT) in DCM was added dropwise over ~3,5 hows, maintaining an internal reaction
temperature < 0°C. Upon completion of the DIBAIY addilion, the reaction mixtare was
added dropwise with vigorous stirring (o a cooled solution (~0°C) of 40 volumes of 15%

Rochelle salt and 10 volumes of DCM, maintaining an internal reaction temperature below
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N-(3- ([4-(ethylsul fonyl)piperazinyl]methyllphenyl)[(6-rnethyl(3-
pyridyl|)anmmol ear boxam de net hyl 4-[(3- {[(6-nethyl-3-

oyri dyl ) am nol ear bonyl am no} phenyl ) et hyl | oi per azi necar boxyl ate 418 ( M+H)
3844+H1L ( "1\ 419 (M+H) N[ 3-(

(4- (di met hyl am nc) sul fonyl I'i pi perazi nyl | met hyl ) phenyli P -

pyri dyl amo) car boxam de 433 ( M+H)

N- 1 34{ 4- Rdi net hyl am no) sul f onyl | pi perazi nyl } not hyl ) phenyl | [ (6- net hyl ( 3-
pyri dyl fl arni nol ear boxam de 341 (M+H ) pyri dyl ammo) ear boxam de N

{5-1l uoro-3- k‘%ﬁ)ﬁ%ﬁ%&ﬁ éﬁ%ﬁ\ﬁﬁ(scéld Q‘mf’ 6 volungels QYIB?JIWLE L PRGN R afticd 1o wane (MFH)

pyr adymar nno
(5-fl uor o- 3- jo(1BemrpydatuPe ox etiddazdloindi il Huyestvwoyrt Jeplrend; b)d théagueduay | ( 3-

layers were back extracted with 20 volumes of DCM. The combined organic layers were
washed with 20 volumes of water. The organic layer was dried over sodium sulfate and

concentrated to afford a brown foam, which was dried under vacuum (~30 in Hg) at RT to
afford 3C (92% yield).

Example 3 Step 3

Meoac{) \/@

N

H“/Q\NI " - f NH;
3D

R F
3G, R=0, NH

Steps 3A/B:

[00174] A solution 1 eq of 3C, tetrahydrofuran (about 1.4 M 3C in THF) and 1.05 eq

of methyl piperazine-1-carboxylate and was allowed to stir at ambient temperature for 3
hours. To the reaction mixiure was added 1.5 eq of sodium triacetoxyborohydride
portionwise over ~40 min, maintaining an internal reaction temperature below 45°C, The
reaction mixture was stirred overnight at room temperature, To the reaction mixture was
added 5 volumes of water dropwise, over 1 hour, maintaining an infernal reaction temperature
below 30°C. Eihyl acetate (BiOAc, 5 volumes) was then added, and the layers were separated.
The aqueous layers were back extracted with 5 volumes of EtOAc. The combined organio
layers were washed with saturated sodinm bicarbonate and solid sodium bicarbonate was
added as needed to bring the pH to 8 (pHydrion papers). The layers were separated, and the
organic layer was washed with 5 volumes of brine. The organic layer was dried over sodium
sulfate and activated carbon was added in the dryving step. The organics were filtered through
celite and the celite pad was rinsed 4 times with BtOAc. The organics were concentrated and

dried overnight on the rotavap (~30 in Hg at RT) to afford an amber-brows oil.

Step 3C:
[00175] All calculations are based on the amount of 3C (R=O),
[00176] To 3 volumes of methanol (hased on 3C, Re=O)under N» over an an

ice/orine/acetone bathwas added3 eq of acetyl chloride dropwise over 3 hours, maintaining an
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Mass Spec data Conmpound Name TT,' 358 (Mtn)

N-{5-fl uor o- 34(4- et hyl- 3- exopi per azi nyl ) net hyl | phenyl } ( 3-

ovri dvl am no) car boxam de

N-[ 3-fl uore-5-(piperidyl net hyl) phenyl ][ (6-nethyl (3-

ow dvl | ) am nol ear boxam de

N- 13- f | uor o- 5- (pi peri dyl net hyl ) ohenyl ] (3-oyri dyl am no) car boxam de 343
(MF11+) 329 (MM +)  481(Mr1l+) N-P-({(38)-44(di nethylam no)sul fonyl]- 3-
(et hoxynet hyl ) pi per azi nyl } met hyl ) - 5-f | uor ophenyl ) ( 3-

tidyl am nol. . o , e e
N (511 38) I Con P ety belorn i g ARy PRLPBLPES! By EEROH. 5.
’E Izg ;) [’ 2 E)I('] {e g}/:c l)i()@'-bplinws!)t?ﬂé.af‘ﬂsm?%ﬁi b@?@an;ﬂ'@umﬁﬁ?(fgm g’i;eps 3A/3B above) in Mof)ﬂ_
(ot howyiret noE T ey et et b s MEERRANG F A3B i e
N43- ({(3S) - 4rﬁ[a(>fm.nmm§e!uaqi)qhyy SUCF Shykjoti8n was allowed to warm fo room temperature
(met hoxymet | BVRRLRAC ﬁvﬁ@gonaéée x):&ﬁﬁfg@ééd?tﬁéiem HO RN 4.8 IREINE:s OBsreom, 5

pyri dyl pat ni nel car boxam .

{1 (3S) - 4- ( et FHgirmen 5fd Hyery ey maih ehe TRE) PP emd 2ivalpmenefilBE. - 5-

I 1 uor ophenyl idog7Tet hy 350t H¥d IndakdQl, 628 POXAM A R1AB0ng Middidd s (MHH)
bicarbonate and solid sodium bicarbonate were added as needed to bring the pIl of the
aqueous layer to 8 (pHydrion papers). The layers were separated, and the aqueous layer was
extracted with 5 volumes of B{OAc. The combined organic layers were washed with 5
volwmes of brine, dried over sodiwm sulfate, and concentrated to afford a pale orange solid

which was dried under vacuum {(~30 in Hg) at ~40°C to afford 3D (50% yieid).

Example 3 Step 4

MeO,CN"™ MoO,CN o ¢
k,wv@% oy " ONVQNJL Qr
F C"N = & H ”
o
i .

mothyl 4-(2-fuoro-3-(3-(8-methylpyridin-3-yijuaide)benzyl}
piperazine-1-carboryiale

[00178] To a solution of 3D in acetone (about 2.7 M 3D in acetone) was added1.0 eq
of 5-isocyanato-2-methyl pyridine dropwise over 9 min. A voluminous precipitate formed
during the addition, and the reaction was stirred for one hour. The reaction mixturewas
warmed to reflux for 2 hours and cooled to RT for 2.5 hour, The reaction was then warmed
fo reflux for 1 hir and cooled to RT overnight. The reaction was filtered and rinsed with 1
volume of acetone, then three times with 2 volumes of ethyl acetate. The solids were dried
under vacuum (~30 in Hg) at 60°C overnight to afford a white powder (86% yield) of methyl
4-(2-flucro-3-(3~(6-methylpyridin-3-ylureido)benzyl)piperazine- 1 -carboxyiate. The material
was reworked as follows:

[00179] Methyl 4-(2-fluoro-3-(3-(G-methylpyridin-3-yljureido)benzyl)piperazine-1-
carboxylate from above was dissolved in acetone (about 0.2 M) under Na. The reaction was
then warmed to reflux for 2.5 i and cooled to RT overnight. The reaction was filtered and
rinsed with 1 volume of acetone, then three times with 2 volumes of ethyl acetate, The solids

were dried under vacunm (~30 in Hg) at 60°C overnight to afford methyi 4-(2-fluoro-3-(3-(6-
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met hyl (28)-4-[(5-fluoro-3-{[(6-nethyl (3-

pyridylpam nol i car bonyl annuo} phenyQOret hyl | - 2-

(et hoxynet hyl ) pi perazi necar boxyl ate 345 (MVAI)

N[ 5-f | uor o- 3- (nmphol i n- 4-yl et hyl ) phenyl ] [ (6- met hyl ( 3-

pyri dvMam noi car boxam de

N- 15-i | uor o- 3- (noi phol i n-4-yl met hvfl ohenyl 3(3- pyri dyl am no) car boxam de 331
(MtH)  Tn N

{34(1, 1- di oxe(1, 4-thi azaper hydr oi n- 4- yI))nethyll 5-fl uorophenyl)[ ( 6-

hyl ( 3- 1 1 ! erazine- aroxaeas e powde % vie
(5T R s R 1
pyri dyl ant ok SHYWOSEg a
N-{5-f | uot o- Jadukdy et fmtﬂﬁ Q%@édrwl(i RSB B REDY k& Soyb BNk Bines 1

tramﬂy)annnlcarboxan

N-{5-f I uor e- S2Pp! %ﬁgﬂvF%Vﬁé’ﬁ%f%ﬁqﬁlyfélﬁﬁprﬁeﬁ@ﬁwmmm Nz. Thereaction was

pyr Iddy| aLTTTle) @l&ﬁlQQﬁﬁfﬂ% 16 ﬁeﬂumandgoﬁﬂilé& B3R éi/brmght lThé: 1eact|10n was ﬂlterekd and rinsed with
rro n
1{ |[ l(J Olr gSL e%yﬁ( }%}é&%%nﬁ? ﬁk&rr?sgagodggr?gﬁﬁp%ﬂl 2 vollunlles%f gthyl acetate. The solids were

N-[ 3- ({(39) - ddifeinidyl wbihboRyd x)nrlﬁ; bydoabradi @i b Dotihdylt h!qmmafb B( §~((6-
; | uor ophenyl Ingeﬁly% ég%—y tuﬂeidgﬁ)e 1283? g‘zmedlecarboxylgta asI_Q white pow!yle: (73)% yxeld)436 (MeH
MS 402 (M+H).

Example 4 Step 1

Step 1 MeOCN" ™ \/@\
B“\f/[:il\wo MeO,ON" ™ LA NO,
Y 4B

2
44

¥

{00181} A 3-neck round bottom flask was purged with nitrogen for at least ten minutes.
The flask was charged with 1.0 eq of 44, CH2Cl (about 1.2 M 4A in DCM), and about 1.1
eq of DIPEA. The flask was then cooled fo 10+5°C.. While the flask was cooling, 1.2 eq of
methy! piperazine-1-carboxylate was taken up in Cl2Clz (about 5.3 M) The material did not
go into solution, so an additional 0.05 eq of DIPEA in DCM (about 0.3 M) was added. The
material did not go into solution, and the suspension was then added dropwise over 50 min,
maintaining an internal reaction temperature < 30°C. The cooling bath was removed and the
reaction mixiure was warmed to reflux. The reaction mixture was maintained at refltux for 19
hours. An additional 0.05 eq methy! piperazine-1-carboxylate was added, and the reaction
was refluxed for another 2.5 hours. The reaction was cooled to RT and washed with 5
volumes ofwater. The water layer was bacl-extracted with 5 volumes of CHaCly. The
cormbined organic layers were washed with 5 volumes of 10% AcOH/water. The organic
layer was then washed with 5 volumes of saturated sodium bicarbonate and 5 vohumes of
brine. The organic layer was dried over sodium sulfate, filtered and concentrated via rotavap
at 304:5°C to aresidue. MTBE was charged to the rotavap flask at 202:5°C and the fiask was
rotated uniil a solution had been achieved, Hexane was charged info the flask and the

solution stirred for 2.5 ours at 204£:5°C. The solids were filtered and rinsed with hexanes.
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402 (Mr14) N4(38)-1-({3-fluoro-5-[(3-

pyri dyl am no) ear bonyl am nol phenyl | net hybpyrrol i di n-3-yl ] met hoxy- Nmet hyl earb
oxam de N {3-[((38)-3-

(Rdi net hyl am no) sul f onyl | net hyl am no) pyrrolidi nyl) et hyl]-5-

fl uorophenyl)[ (6-nethyl (3, -.2pw dvi nam nei car boxam de 465 (M+ H) 450

(M- 4) N13-({(38)-3-[(ethylsulfonyl)nethyl atninol pyrrolidinyllnethyl)-5-

fl uorophenvl1116- net hyl (3-pridyl))am noj cal boxam de 416 (MtH) N
{(38)-1-[(3-fluoro-5-{[(6-nethyl (3-

ridyl))a arb et hoxy- Net hyl
c;r boia?n) deqlh ck}as wel%qéeaaaéa?@b ﬁ%ﬁﬁ%’&uf{}a‘%@]‘ﬁé GO ’)1 mﬁﬁsx"':?s %ﬂf y Y
{[4-(net hyI(sa:llhbmmydo)aﬁ'oqddmadybilerﬁibylsc)lmé&wbri)a[dﬁ.G met hy 1( 3- -- ici oI exam de
407 (MrH+) N-(5-fluore-3- ([4-(nethylsal fonyl)piperidyl]nmethyll phenyl)(3-
pyri dvl am no) caboxam de 423 (MrH) N-( 3-
{[ 4- (et hy| $xhhplayigyiénoer azi nyl ] met hyl ) - 5- f | uor ophenyl ) (pyri m di n- 5-
vl am no) ear boxam de 438 ( MtH)

MeOCN" ™ \/@ MeOsCN™ \/@L
N NO, AN NH,
4c

¥

[00182] A high-pressure reactor was charged with a sturry of 25 wt % of PU/C relative
to 4B in 8 volumes of THF (relative to PH/C) followed by a slurry of 1.5 eq KoCOs, in THE
(about 0.67 M), then a solution of 1.0 eq of 4B in THF (about 0.47 M). The reactor jacket
was set to 10 °C, and the reactor was charged with 50 psi Hz while maintaining an internal
reacfion femperature <30°C. The reaction was stirred for 9 hours, 45 min then stirred for
another 3.5 hours. The reaction was filiered. The reaction flask and and filters were rinsed
with 9 volumes of MeOH (relative to 4B3) and concentrated vig rotavap at <50°C. The
residue was dissolved in 4 volumes of BtOAc and washed with 4 volumes of water, The
water layer was back-extracted with 4 volomes of BtOAc. The combined organics were
washed with 4 volumes of brine, dried over sodium sulfate, filtered and concentrated via
rotavap at <50°C to afford a residue. Once the solvent had stopped coming off the rofovap,
the residue was charged with 2 volumes of MTBE and the solution was concenirated via
rotavap at <50°C to afford a residue, Once the solvent had stopped coming off the rotovap,
the material was kept on the rotovap under maximum vacuum for 15 hours, MTBE (2
volumes) was then charged to triturate the material and the flask rotated for 2 hours. The
solids were filtered and xinsed with 0.5 volumes of MTBE. The solids were dried at <50°C
under maximum vacwwm until constant mass was achieved (~22 howrs) to afford 4C as a pale
yellow solid (87% vield).

Example 4 Step 3

;,O
Maozcw/\l\/©\ “ o< MeO,CN \/@ JJ\ /C(
L NH, /Q/
4C

mcthyl 4-(3(3-(B- methylpyndm -3 y!)ure:do)benzyl)
piperazing-1- carboxylate 4D
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N-[3-( {4-[(diniethylam no)sulfonyllipiperazinyl}methyl)-5- fluotophen
I imclin-5- |lam no carboxam de 401 (M-H) net hyl
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N-[ (3R) - 1- ({ Dvéhigh (s ﬁ‘sI (e écﬁrdpWéxle@%bib@ﬁéb@mlﬂlmSnﬁhlﬁiﬂ@diﬁélc&tﬁﬁﬁtah&|1 y(3-
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(M),
Example 5 Step 1
Br/Q\NOQ > O%/@Noz
F H F
5A 5B
{00184] To amixtwre of 1.0 eq 2-fluoro-3-bromo-nitrobenzene (8A), 1.0 eq

tetrabutylaymmonium chloride, 1.5 eq NaHCO;, and 2.0 eq allyl alcohol in DMI (about 1M
allyl alcobol in DMF) under N atmosphere was added 0.4 eq PdCla. The reaction mixture
was warmed to 60°C and stitred under N; for 16 h. The temperature was raised to 76°C and
the reaction mixiure was stirred an additional 4 h. Additional aliquots of 1 eq allyl alcohol
and 0.1 eq PACL: were added and the reaction mixture was stitred under Nz for 6 h, The
reaction mixiure was cooled to room temperature and diluted with BtOAc. The mixtore was
washed sequentially with water, IN HCJ, and brine. The organic layer was dried and
concentrated fo a residue. Purification over silica gel using 10%EBtOAc/Hexane to 60%

EtOAc/Hexane as the gradient eluant afforded SB.

Example 5 Step 2
MeOOC-N"
° NO, T o NO
H F F
5B
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464 (MH {[5-({(3R)-3-[(ethyl sul fonyl)nethylante]piperidyllmnmethyl)-3-

fl uerephenyliam nel - N- (6-net hyl (3-pyridyl))earboxam de 430 (MH) N
{(3R)-1-1(5-fluoro-3- {[N(6-nmnethyl (3-

pyri dyl)) cat banoyl j am no} phenyl ) net hyl | ( 3- pi peri dy1) } met hexy- Nret hyl ear boxa
m de 378 (1\11T.n" nethyl 4-({3-fluoto-5-[(isexazol -3-

yl am ne) car bonyl ar ni nel phenyl i net hyl ) pi per azi necar boxyl ate 412 (Mt} 3) N-(3-
{[4- (et hyl sullonyl)pi perazi nyl ] methyl)-5-fl uorephenyl) (i sexazol -

yl am nelear boxam de 427 ( M+l -1)

N43- ({4- Rdi ma%ﬂh)/é'i?m noi@ HLJ]\RB}{ bt Pb %Id?%g?g (e[ﬁgﬁtl'@ﬁlﬂr)[\l)ﬁmdei N; atroosphere was

fl uorophenyll(isexazol- 3-vlam no%a oxa
N- P-f | uor e- 3- §ddad [-Fred gt pipergina arabenylajediflnd] follpedityy 12 ssediymppheny | ] [ ( 6-

rnet hyl (3- pyrid ) hﬁﬁr'ﬁfb&@a@hgﬁn&tﬁ@c &Mﬂiﬁed aﬁﬁ@ o(r«thﬁt An additignal 0.5
NA3- ({4-[ (et h%/l sul onyI ) met hyl am nc]%ﬁ: eri 1y f1 uer ophenyl ][ (6-

rnet hyl ( 3- nvi YR PEM mm‘%&%&@ﬁi‘ﬂ%e ahﬁgorvydbyzwqfsod[u(lm-

Wi et hyl ami nehetthdiamtyaRty hawd mna%&%ﬂ itk iRl M i Rire \a‘:elsldﬁfm%&bﬁ'@%l

f 6- met hy1( 3- dVD) anmi nol car boxa Mass Spec data Conpound Nane
( yL( t{ llx]gfhc redciion mixture was d)iutgq with CH2Cl, and F\)vashed sequentlaigrpwﬂh water and

brine. The organic layer was dried and concentrated to a residue. Purification over silica gel

using 2:1 BtOAc/Hexane as the eluant afforded 5C.

Example 5 Step 3

Meooc—N/j Meooc—N’ﬁ
k/N\(v@\Noz S, K/N\/\/@NH‘?
F £
56 5D

[00186] A mixture of 1 eq 5C, and 50 wt eq of 10% Pd/C in MeOH (0.06 M 5C in
MeQOH) was stirred over an atmosphere of 30 psi Hz for 2 h. After replacement of the Ha
atmosphere with Ne, the reaction mixture was filttered through diatornaceous earth and the
diatomaceous earth washed with MeOH. Concentration of the MeOJ resulted in the isolation

of 5D in neatly quantitative yield.

Example 5 Step 4

0
MBOQCN/\ \ NAT MeOON" ™ [ j’\ '
ﬂ N 2 SN

{CH?.}s NH; N £ H H

methyt 4-(3-(2-fluoro-3-(3-(6-melhylpyridin-3-
viureide)phenybipropylipiperazine-1-carhoxylale

[00187]) To a solution of 1 eq 5D in CHaCl (about 0.1 M) under N2 atmosphere at RT
was added 1 eq 5-isocyanato-2-pyridine and the resultant mixture was stirred at RT for 12 h.
The reaction mixture was diluted with CH>Cl and washed sequentially with water and brine.
The organic layer was dried and concentrated to a residue. Purification by preparative
reversc phase HLPC (C-18 column) using 10% CH3CN/water to 100% CHsCN as the
gradient eluant afforded methyl 4-(3-(2-fluoro-3-(3-(6-methylpyridin-3-
yhrreido)phenyl)propyl)piperazine-1-carboxylate, MS 430 (M-+H).
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430 (M+11) N {21-[(3-fluoro-5- {[(6-nethyl (3-

pYridyYl))am nol ear bonyl am nol phenyl ) nmet hyl ) (4-9i Peri dY1)) nmet hoxy- Nmet hyl ear
boxamde 4 4 (MtH) N [1 -[(3-fluoro-5- {[(6-nethyl(3-

pyri dyl pam no] car bonyl am no} phenyl ) met hyl } (4- pi peridyl))- Nnet hyl acei am de
403 (MrH) nethyl 4-[(3-fluoro-5- {[(2-nmethyl pyrim di n-5-

Mam nol ear bonyl am nol phenyOnet hyl | pi per azi neear boxyl ate 436 (M+-H)

N[ 5- f | uor o- 3- ({4- Enet hyl (et hyl sul f ouyl ) am noThi peri dyl ) et hyl ) phenyl] (3-
Yr kyl am no) ear boxam de ( 448 ML.-11) "'

N-P- ({4-[ (et hyl sul fonyOret hyl am no] pi peti dyl | met hyl )-5-fl uor opheuy11(3 -
wri dyl am no) ear boxam de N {3-[(4-

{[ (di net hyl afispepked Stensyllapdet hyl anmi nol pi peri dArnet hyl j-5- fluorophenyl 1
(3-pyridvl am no) ear bgxam de 465 detH) ( 416 (MtH) NT-114

(3-fluoro-5-[(3- pyr/*lbam' no) cagnb@nyl am no]Pphenyl | i net hyl ) (4-

pi peri dyl t hnet boxg="Nyrreedy| carboxam de &o NO, N,
F . o F
6A 6B 6C
[00188} PACL(PPhs). (0.05 eq) was added to a mixture of 1.0 eq of 64, 1.0 eq of

tributyl(1~ethoxyvinyl)-tin in dioxane (about 0.4 M) under Na. The mixture was heated at
95°C for 4 hours under Na. A mixture of 1:1 v/v BtOAc/ (1M KF) solution was added to the
reaction mixture and the mixture was stirred for 1 hour. The precipitate was filtered off. The
organic layer was dried and concenirated to give 6B that was used without further
purification.

[00189] To amixture of 6B in THEF (0.8 M relative to 6A) was added about 2.3
volumes of 2N HCI and the mixture was stirred at RT for 1 h. Saturated NaHCOs was added
to the reaction mixture. The reaction mixture was concentrated o remove THF and to the
resultant mixture was added a volume of ether about 3 {imes that of the volume of the
reaction mixture. The organic layer was dried and concentrated to a residue. The residue was

purified over silica gel to obtain 6C (87% in 2 steps).

Lxample 6 Step 3
» HO
F &
6C 6D
[00190] 'To amixture of 0.1 10 0.15 eq of (S)-1-methyl-3,3-diphenyl-

hexahydropyrrolo[1,2-¢][1,3,2]oxazaborole in toluene (I -1.5 M) and toluene (a volume about
10 times that of the oxazaborole in toluene) under Ny at 20 °C was added 1.05 eq of EtpNPh-
BHs. To this reaction mixture was added dropwise 1.0 eq 6C in toluene (about 0.4 M) over
1.5 hours. The reaction mixture was then stirred for additional 1 hour at RT. To the reaction
mixture was added about 1.9 volumes of MeOZH, followed by about 3.4 volumes of 1N HCL

The mixture was stirved for 20 min. To the reaction mixture was added about 7.8 volumes
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N41- ({3 -fluoro-5[(3-pyridylam nokarbonyl am nol phenyl) nethyl) (4-
pi pendyl) 1- N- net hyl acet anke 400 (MtH) 453 (I\ li+nin " N45-[5-3-(
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f kor ophenyl ) am no] car boxam de N (34( 4-
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{[(6-methyl (3-
pyridyl))am no] ear bonyl am no) phenyl ) net hyl ) (4- pi peri dyl)) - Nmet hykar boxam de
417 ML11 (-1 Ekample 6 Step 4

X
HO 1) MSC]., Et';N, (‘rillﬁf__ MeC @
NO, 2)X,C03,DMF N~ NO,
# EF
6D P Iy
[00191) To 1.0 eq 6D in ether (about 0,55 M) and 1.2 eq BtsN was added about 1.1 eq

methanesulfonyl chloride dropwise at 0°C. The niixture was stirred at R for 30 min. The
reaction mixture was filtered and concentrated to a residue, The residue was dissolved into
about 5.9 volumes of DMF and 1.2 eq methyl piperazine-1-carboxylate HCI salt and 4 eqof
KaCOs were added. The reaction mixture was heated at 50°C for 16 hours. The reaction
mixfure was cooled to RT and about 29 volumes of EtOAc and 29 volumes sat, NH,Cl were
added. The organic layer was separated, dried, and concentraled. The resultant residue was

purified by chromatography over silica gel to give 6E.

Example 6 Step 5

[00192] A mixtare of 1 eq 61, and 10 wt eq of 10% Pd/C in MeOH was stitred over an
atmosphere of 45 psi H for 0.5 h. After replacement of the H atmosphere with N», the
reaction mixfure was filtered through diatomaceous earth and the diatomaceous earth washed

with MeOH. Concentration of the MeOH resulted in the isolation of 6K,

Example 6 Step 6
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472 (MrH) , 458 (MtH) (tert-butoxy)-ND -({3-fluoro-5-[(3-
pyrid. yl am no) ear bonyl am noi phenyl } not hyl ) (4- pi peri dyO1l- Nmet hyl ear boxam de
475 (Md-H) (tert-butoxy)-N{1 -[(3-fluoro-5-{[(4-
f | uor ophenypam nol | ear bonyl am nol phenyl ) net hyl ) (4- pi peri dyl) 1- Nnet hyl ear box
amde m371 (I\ 4+121p_yridyffiam nol earboxam de N (5-fl uoro-3-
([ 4- (et hyl am no) pi peri dyl ] met hyl } phenyl) [ (6- et hyl (3- N-(5-fl uoro- 3-
([ 4- (et hyl am no) pi peri dyl ] net hyl } phenyl ) (3- net hyl
4- ({4-fluoro-3-[(1, 3-oxazol - 2- I phenyl }
net hyl Thi per azi necar%xyl ate nethyl 4-[(4-fluoro-3- ([(5-nethylisoxazol-3-

356 (1V1+' pyridyl p%r bo de v-Yi am p@:bo anm nog
(MI - H) ynam nel eax ony \9@%%% Pl pY p Cﬁ?kﬂ ate m_ 378
ru.+H "' \

oF (S)-methyl 4-(1- (2-1111010—3 (3-(6-methyhpyridin-
3-yDureidophenyl)eihyl)piperazine-1-carboxylate

{00193] To a solution of 1,0 eq 61 in CHLCla (at about 0.3 M) under N2 atmosphere at
RT was added 1.0 eq of 5-isccyanato-2-methylpyridine and the resultant mixture was stirred
at RT for 0.5 h. The reaction mixture was concentrated to a residue. Purification by reverse
phase HLPC (C-18 column) afforded (8)-methyl-4-(1-(2-fluoro-3-(3-(6-methyipyridin-3-
yDureido)phenylethyl}-piperazinel-carboxylate as a white solid, MS 416 (M-+H).

Example 7 Step 1

oA, AL
\*/\‘o‘/ J\/Q Boc@ lTB N,

fert-butyl piperazine-t-carboxylate

[00154] An oven-dried, round-bottom flask was charged with rert-butyl piperazine-1-
carboxylate ( 1.1 eq), 3-nitrophenylacetic acid (7A, 1.0 eq), EDC (1.2 eq), and HOBT (1.2
eq). The flask was flushed with nifrogen, and N,N-dimethylformamide (about 0.5 M 7A in
DMF) and triethylamine (2.0 eq) were added by syringe. The resulting reaction mixture was
stizred overnight at room temperature, The reaction mixture was then diluted with EtOAc,
and washed 4 times with H,O, twice with 1 N ag, KFISQ4, once with saturated NaHCO3, and
once with brine. The organic layer was dried over NaaSOa, filtered and concentrated in
wvacuo. Tert-butyl 4-(2-(3-nitrophenyl)acetypiperazine-1-carboxylate (7B) was isolated as a
solid (80%) and vsed without further purification, |

Example 7 Step 2
N T N
Boc'*(\) 78 2 Boc@ 7C
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Mass Spec data Conpound Nane 403 (M+H) net hyl

4-[(4-fluoro-3-{[(2-methyl pyrimdin-5- .
ynam nolcar bonyl am no) pl i enyl ) net hyl 1pi perazi necar boxylate T4.
4-[(4-fluoro-3- {[(21-nethylpyrazol-3 -

met hyl

Ynam nol car bonyl am nol ohenvOret hyl i ni oer azi necar boxyl ate , 391 (M'tr)

-[(3-fluoro-5- {[(6-nethyl (3- . . .
m dY1) ) ar ni no] car bonyl am nol phenyf | net hyl | pi peddi ne- 4-carboxvlic , 379

(MH

[60195] To a solution of tert-butyl 4—(2—(3-nitmphenyi}acetyl)pipérazinc-1~carboxy1ate
(7B, 1.0 eq) in THF (about 0.5 M 7B in THE)) was added borane-THE (2.0 eq) by syringe.
The resulting reaction mixture was heated to reflux for 2 h. The reaction mixture was cooled
under an ice/water bath and 10% ag. HOAc was added, slowly. The mixiure was
concentrated in vacuo, and the residue wags dissolved in BtOAc. The orgenic layer was
partitioned with water, and the aqueous layer was made basic (pH ~ 9) by the addition of 50%
NaOH. The oré;anic layer was then washed twice with satyrated aq, NalHCO;s and once with
brine. The oxganic layer dried over NaxSOs, filtered and concentrated in vacuo, The resulting
tert-butyl 4-(3-nitrophenethyl)piperazine-1-carboxylate (7C, quant.) was used without further

purification.

Exampic 7 Step 3

N N ,
Bocl\(\/' 7C S Boc@ n ’

{00196] A Parr glass liner was charged with zert-butyl 4-(3-nitrophenethyl)piper-azine-
l-carboxylate (7C, 1.0 eq} and methanol (about 0.2 M 7C in MeOH). To this golution was
added a slurry of 12.5 wt eq of 10% Pd/C in methanol. The reaction mixture was sealed in &
Patr hydrogenation vessel and subjected to 3 pressurization/venting cycles with H;, The
reaction mixture was allowed to proceed at room temperature and 45 psiHz for 2.5 h. The
reaction mixture was then charged with 12.5 wt eq of PA(OH)2/C and the vessel was
repressurized with hydrogen (45 psi). After [ b, the reaction mixture was filtered through a
pad of diatomaceous earth, the diatomaceous earth washed with MeOH, and the combine
organic layers concentrated in vaeuo to provide the desired teri-butyl 4-(3-
aminophenethyl)piperazine-1-carboxylate (7D, 63%), which was used without farther

purification.
Example 7 Step 4

O D 1, "

N . N
BOC@ ™ 2 " Boc@ 7e M
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acid |

-({3-fluoro-5-[(3-pyridyl arni no) carbonyl am nol phenyl | net hyppi pel i di ne- 4-
carboxylic acid MN42-fluoro-5-(noipholin-4-ylinethyl)phenyl][(6-methyl(3-
pyridyl )| am noi car boxam de 345 (MtH) nuta_n 33-0 " ' "1 nethyl

4- ({4-fluoro-3-[(pyrimdin-5.

yl am nol car bonyl am no] ohenyl I i net hyl ) pi per azi necar boxyl ate 430 ( MtH) N-
{(312)-1-[(4-fluoro-3- {[N(6-nethyl (3-

pyri dyl pear bamoyl j am nol phenypi net hyl K3 pi peri dyl prmet hoxy- Nret hyl car boxam d

e N {(3R- 1@ fb uor o= é
pyridyl))carb ﬁ%)g{/, j am qr:l o SHERY tﬁénﬁ 3‘““3}05]&}11#835)}?}1}8@{#1}6){yﬂwo}ﬁ%@ar boxam
i de 444 (MrH)L.0 dcﬁ& 'cm (—d)aoum 3{M(BR) Tmi;[véaé addfedi B Byadato %ﬂ‘dtwwﬁdiﬁ lo(e%J
pyridyl))carb hen | net 3 petidy t h | et hoxy)
car boxam de I\?_agQ%/ §6R) L fegulf) %xpgc ?dé'oxi %11% uz @ﬁion }1/rux(tme del

added saturated aq. NaI—ICOa The mixtare was diluted with BtOAc, and the layers were

separated. The organic layer was washed twice with saturated ag, NaHCO; and once with

brine. The organic layer was dried over Na»SOs, filtered and concentrated in vacuo.

Purification over silica gel using 5 ~ 12% MeQH/ CH;Cl; as the gradient eluant provided

tert-butyl 4-(3-(3-(6-methylpyridin-3-yhureido)phenethyl)piperazine-1-carboxylate (7E,

63%).
Example 7 Step 5
oS Sen s g
N S N N7 RS
Bocl@ 7E H H MeO. I\O HoH
1Or
methyl 4-(3-(3-@-methylpyridin-3.
yireil oyphenethylpiperazine-1-carboxyiate
[00198] To a solution of tert-butyl 4-(3-(3-(G-methylpyridin-3-

ylureido)phencthyl)piperazine-1-carboxylate (7E, 1.0 eq) in MeOH (about 0.2 M 7E in
MeOH)) was added a solution of 2 M HCl in dioxane (about 12 eq). After 70 min the
reaction mixture was concentrated in vacuo and used without purification for subsequent
acylations. MS 398 (M+H).

[00199] The resulting HCI salf (1.0 eq) from the preceding step was suspended in THY
{about 0.15 M salt in THF) and triethylamine (4.0 eq) was added. The reaction mixture was
cooled to 0°C, and methy] chloroformate (1.05 eq) was added dropwise and the resultant
mixtare stixred for 5 min at RT. To the reaction mixture was added saturated aq. NaFHCO3
followed by EtOAc. The layers were separated, and the organic layer was washed once with
saturated ag. NalXCOa, once with brine, dried over NaxSOy, filtered and concentrated in
vacuo. Pucification over silica gel using 2 — 10% MeOH/CHaCl; as the gradient eluant
afforded methyl 4-(3~(3-(6-methylpyridin-3-ylureido)phenethylypiperazine-1-carboxylate.

Example 8
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.id | carbanmo | am no shenyl)net hyll(3-pineridyl)}-Nnethylacetamde N
{(3R)-1-[(4-fluoro-3- {[N(6-nethyl (3- idGrtman() | am nohen |

met hy11( 3- pl ocri dvol - N- et hyl propanamde N {(3R)-1-[(4-fluoro-3-
{[N-(6-nethyl (3-

pyri dyl)) car banoyl | am no) phanyl nnet hyl ] (3- pi peri dyO0) - 2- et hyl - Nmet hapr opana
mde nethyl 4-[(4-flooro-3- {[(5-nethyl (1, 3, 4-oxadi azol - 2-

YO) am noi car bonyl am nol phenyl ) net hyl | pi perazi necar boxyl ate 414 (M+H) 428
(MtH) 442 (M+l11) T4 \ 393 (M11-7 \ 392 (1\44+TTn) nmet hyl
4-[(4-fluoro-3- {[(4-nethyl (1, 3-oxazol -2-

yr nam noi car bonyl am, ngLRhe | I met hyl j,pi p@r ZI necqﬁgB%l ate Mr 413\| (11

LT RS X LT

N N H
1=(3+{ (4~ (ethylsulfonyl)plperazin Fylimethyly-2-
fiuorophenyl)-3-(6-methyipyrigin-3-ijurea
[00200] To a solution of 1.0 eq 8A in MeOH (about 0,07 M) was added a solution of 2

M HCl in dioxane (about 30 eq)). After 70 min the reaction mixture was concentrated in
vacuo and used without purification for subsequent acylations.

{00201} The resulting HCI salt from the preceding step was suspended in THF (about
0.05 M) and about 18 eq diisopropylethylamine was added. The reaction mixture was cooled
to 0°C, and about 1 eq ethanestilfonyl chloride was added dropwise. The resultant mixture
was stirred for 5 min at RT. To the reaction mixture was added saturated ag. NaHCOs
followed by BtOAc. The layers were separated, and the organic layer was washed once with
saturated aq. NaHCO;, once with brine, dried over NapSQu, filtered and concentrated in
vacuo. Purification aver silica gel using 1 — 10% MeOQH/CHaCl, as the gradient eluant
followed by trituration in 1:1 actone/ether afforded methyl 1-(3-((4-(ethylsulfonyl)piperazin-
1-yDmethyl)-2-fluorophenyl)-3-(6-methylpyridin-3-ylurea. MS 436 (M+H),

Example 9
jic} Triphosgene
{_~Me —_— MeO N ao
HaN 0 ‘\/)\1 \Q: N
S-methyllsoxazob3-amine  MeO ,\ £ N {)I
LN\/(:E methyl 4- 84 ior-3-43-(5-methyilsoxazol3«
9A NI, yiureldolbenzyl)piperazine-1-carhoxylate
[60202] To a solution of about .4 eq triphosgene in THR (about 0.04 M) at RT under

Nz atmosphere was added 1 eq 5-methylisoxazol-3-amine and 2 eq diisopropylethylamine in
THF (about 0.2 M amine in THF), The reaction mixture was stirred for 15 min, To this
mixiure was added 1.0 eq 9A in THF (about 0.2 mM 9A in THF). The resultant mixture was
stirred for 10 min. To the reaction mixture was added saturated aq, NaHCO; followed by
LEtOAc. The layers were separated, and the organic layer was washed once with saturated aq.
NalICOs, once with brine, dried over Na:SOs, filtered and concentrated in vacuo.
Purification over silica gel using 1 - 10% MeOH/CH,Cl, as the gradient eluant afforded
methyl 4-(4-fluoro-3-(3-(5-methylisoxazol-3-ylureidoYoenzyl)piperazine-1-carboxylate, MS
392 (M),
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met hyl 4-[(4-chloro-3- {[(6-nethyl (3-

pyridyl ) arni nol par bonyl am no} phenyOnret hyl | pi per azi necar boxyl ate 416

-1\ 4+11- () et hyl  ovrtomanm noi cal bon 4-{(4-fluoro-3-{[(6-rnethyl (3-

| am no phen | nethyl | oi perazi necarboxYl ate nethylethyl 44(4-11noro- 3-

{[ (6-nethyl (3-

--PYri dYl))am nol car bonyl am nol phenvl nnet hyl | pi per azi necar boxyl ate M+H 430

386 (MrH)
{5-[(4-acetyl pi perazi nyenet hyl ]

NT-

pyri dYrnam noi car boxam de

- 2-fluorophenyl) [ (6-nethyl (3-

[00203] The following compounds were synthesized in a manner similar to the
representative compounds above:
Mass Spec Compound Name
data

347 (M) Nw[‘(3wﬂu0rc?-5-{[(6-methy1(3~
pyridyD)aminolearbonylamino }phenylmethylimethoxy-N-methvicarboxamide

182 (M) N~{;—3 —({[(d.imethylamino)sulfonyl]methylamino}methyl}uS -flnorophenyi(3-
pyridylaminolcarboxamide

306 (M-+H) N ~[3~({[(dimlethylamino)sulfonyllmethylamino} methyl)-S-flucrophenyi]{ (6~
methyl(3-pyridylNamino Jearboxamide

381 (M) N—(;%»{[(ethyisuifony})methylamino]methyl} ~5-fluorophenyl[(6-methyl(3-
pyridylaminoicarboxamide
methyl 4-({3-fluoro-5-[(3-

388 (MHH) vridylamino)earbonylaminoiphenylhmethyvlpiperazinecarboxylate

422 (M) N«(?w{[4-('ethylsulfonyl)piperazinyi]mcthyl}~5—ﬂuorophenyl)(3~
pyridylamino)earboxamide

402 (M) methyl 4-[(3-fluoro-5-{{(6-methyi(3-
pyridyl))aminolearbonylamine} phenyhimethyl |piperazin ecmboxviate

436 (M+E) Nn(.3 {[4- (et.hylsulfonyl)pxperazmyl]mcthyl‘ -5~-fluorophenyl)[(6-metlyl(3-
pyridylNamino]carboxaniide

451 (M) N«{S-({4~[(dimethy]ar_nino)sulfonyl]piperazinyi}methyl)—5-ﬂuoropheny1]{(6—
methyi(3-pyridviamino]carboxamide

437 (M) N—['B—({4—[ﬁdimethylmnigo)sulfonyl]pipcrazinyl}met11y1)~5-ﬂuorophenyl](3w
pyvridyiemino)carboxamide

454 (MEHE) IN-[ 3~ {4-[ (dimethylamino)sulfonyl lpiperazinyl }methyl)-5-fluorophenyl}{ (4-
fluorophenyDaminolearboxamide
methyl 4-[(3-fluoro-5-{[(4-

405 (M+H) fluorophenylamino jearbonylamino yphenyDmethyl piperazinecarboxvlate

439 (M+H) IN-(3-{{4-(ethylsulfonyl)piperaziny!]methyl} -5-fluorophenyl){(4-
fluorophenyDaminolecarboxamide
mmethyl 4-( {4-ftuoro-3-[(3-

388 (M+H) pyridytamino)earbonylamine Jphenyl} methylpiperazinecatboxviate

437 (M) N—[§~( {4-[ (dimethylamino)sulfonyl]piperazinyl }methyl)-2-flucrophenyl (3~
pyridviamino)carboxamide

436 (V) N{S—{{4—(@1:’hylsulfonyl)piperazinyl}methyl}—2-ﬂuorophenyl)[(Gwmethyl(3m
pyridylDamino jcarboxamide

422 (MAH) IN-(5- {{4-(ethylsulfonyl)piperazinyl methyl} -2-fluorophenyl)(3-
pyridylamino)carboxamide

451 (M) N—[5~({4-[(di-methyla1.nino)sulfonyl]pipcraziny]}mcthyl)~2~ﬂuo1'ophenyl}[(6—
methvi(3-pyridyl)amine|carboxamide

402 (MHH) methyt 4-{(4-fluoro-3- {(6-methyl(3-
nyridyh)aminolearbonylamine} phenylmethvlIpiperazinecarboxylate

186 (M+H) N—{3-{(4-acf:tylpiperazinyl)methyl]—S-ﬂuorophenyl}{(6~methy1(3—
pyridylDamino]carboxamide
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"N-{2-fl uoro-5-[(4-propanoyl pi perazi nypi net hyl ] phenyl) 400

(M 11: 11pyri dyrnam nol car boxam de 414 (IVIA-H N (2-fl uom 5-
{[4-(2-rnet hyl propanoyl) pi perazi nyl ] net hyl } phenyl ) R6-

net hyl ( 3- pyri dyManai nol ear boxam de Mass Spec data Conpound Nane 458

N15- ({(3R)-34(tert-but oxy)-N net hyl ear bonyl am nol pynnli di nyl } net hyl ) - 2-
fluorophenyll I (6-nethyl (3-pyridylllamno) carboxam de 358 (1\4411) N-(5-
{[(3R)-3-(methyl am no)pyrrol | di nyl I rnethyl} -2-fluorophenyl)[(6-

met hyl ( 3- ppi dvivamrTnotgarboxant-de—N—5
(R3R) - 3-(net Ho tthyl car bonyl ar ni no) pyrrol i di nyl ] met hyl) - 2-
f 1 uor ophenyl)|[ dat eﬁ) | 3-'dami no ear boxgﬁ‘i“ﬂ‘é‘“ﬂ feoeveH)  "LT) 430 (1\4
I 422 (M) N—(.S«ﬂuorof3~{{4-(1nethy13u1fony1)piperazinyl}methyl}phenyl)[(6~methy1(3~«
pyridyamimolearboxamide
. N-[5-fluoro-3-({4-{(methylethyl)sulfonylpiperazinyl ymethyDphenyl] [(6-
450 (M+H) methyi(3-pyridy)amino]carboxamide PP w yophenyili
416 (M+H) N—(_Snﬂuoro ?3- {{4-(2-methoxyacetyl)piperazinyljmethyl} phenyl)] (§-methyl(3-
pyeidylaminolcarboxamide
450 (M) N-(‘ﬁ-fluoroﬁ- {[4-(1)1:01)y1§ulfonyl)piperazinyl}methyl}phenyi) [(6-methyl(3-
oyridyD)aminglecarboxamide
439 (M:+H) N-[3-({4-[(1B)-1-(dimethylamino)-2~cyano-2-azavinylJpiperaziny] b methyl)-5-
fluorophenyl][(6-methyl(3-pyridylNamino]carboxamide
380 (M+E) N-{5-fluoro-3- [(5~methy1.1 1-dioxo(1,2,5-thiadiazolidin-2-
v methylphenyl} (3-pyridylamine)carboxamide
394 (ML) N- {5-ﬂuoro-3-[(5~me£hy1-1,1-dioxo(1,2,5-Thiadiazoiidin—il—
yDmethyliphenyl} [ (6-methvi(3-pyridyl))amino]carboxamide
397 (M) N~ {SwﬂuoyowB-[(S-methyl-I,ludioxo(I,Z,S -thiadiazolidin-2-
v methylphenyl} [ (4-fluorophenyDamino Joarboxamide
402 (ME+E) me?hyl 4~[(2.uﬂuoro»5-{ [(6-methyl(3-
pyridylaminolearbonylamino} phenylimethylIpiperazinecarboxylate
436 (M) N-(3-{[4-(cthylsulfonyDpiperazinyl Jmethyl}-4-fluorophenyD[ (6- methyl(3~
pyridv)amino]carboxanide
451 (M) IN-[3-({4- [(dlpletllyla1}11no)sulfonyl]plperazmyl}1net11y1)—4—ﬂuorophenyl]{(6—
methvl(3-nveidviamino]catboxamide
388 (M) met:hyl 4-({2-fluoro-5-{(3~
pyridylamine)carbonylamine [phenylimethv)piperazinecarboxylate
422 (VD) N-(3-{{4-(ethylsuifonyl)piperazinyllmethyl} -4-fluoropheny)(3-
pyridyvlamine)earboxamide
437 (MEHED) IN-{3-({4- [(d1methy1ammo)sulfonyljplp31azmyl}memy1)~4~ﬂuo1opheny1}(3—
pyridylamine)carboxamide
o Imethyl 4-({3-[(3-
970 (MHED yridylamino)carbonylaming Inhenylymethylpiperazinecarboxviate
404 (MAED N~(3— {[4~-(_et11ylsu1fony1)pip erazinyt jmethyl} phenyl)(3-
pyridylamino)carhoxamide
N-(3~{[4-(ethylsulfonyl)piperazinyt|methyl} phenyD{(6-methyl(3-
418 (MHH) pyridyD)amine lcarboxamide & yipheniil 8
methyl 4-[(3-{[(6-methyl-3-
384 (MAH) pyiidyllamineJearborylamino bphenviimethvl piperazinecarboxvlate
419 (M) N—{§~( {4-];(dim_ethylamino)sulfonyl] piperazinyl}mettryDphenyl](3-
pyridylamino)carboxamide
433 (M) N-{3-({4-[(dimethylamino)sulfonylpiperaziny!} methyphenyl]{(G-methyl(3-
vridylDaminolcarboxamide
341 (M) N- {5 ﬂu01‘o~3 [(3-methyl-2-oxoimidazolidinyl)methyl]phenyl} (3-
pyridylamino)carboxamide
355 (VH+H) N-{5-fluoro-3-[(3-methyl-2-oxcimidazolidinylymethylJphenyl} | [(6-methyl(3-
pyridyDiamine]eoarboxamide
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N-(5- {[(3R)-3-(ethoxy-N-nethyl earbonyl am no) pyrrolidinyl]nmeth
fl uorouhenyl) 116- net hyl ( 3- pyri dylfl andnol ear boxam de 444 ( MtH)
{(3R) - 34N net hyl onet hyl et hoxy) ear bonyl am no] pyrrolidinyl | met hyl) -
fl uor ophenyl |

6-me h

yl)-2-
N-[ 5-(
2-

| 3ld I amino caox m de 400 (M+H) N

{(3R)-1-[(4-fluoro-3- {[(6-methyl(3-
pyri dyl)) arni nol ear bonyl am no) phenyl ) net hyl i pyrrolidi n-3-yl) - Nnet hyl aeet arn

ide N-(5- ([4-(N, N-dinethylcarbanoyl) pi peridyl | nethyl}

- 3-fluorophenyl) [ (6- nethyl (3-pyridyll)am nol ear boxam de 414 (IVI +H)
(I'VI+H) N-(3{fluoro-5f

{[4- (N et hyl nwRoyl ) pi peridyl | met hyl nmet hyl ( 3-
dvridyl))am 1%%? oxam de 472 (MtH) N d{n?‘gﬁ?wk%g fluore-3-
{[(6-nethyl (3- . 3J(4n

pyridyl))am §6% 84+ Bon N{j@iﬁ““’l ?ﬁég@ et 13°X°§’fpel(a§m% PRI i er t - but oxy
hyl ear boxam ge 398 M £ {T(e- et hyT(3*
pyri dyr nat ni 6% @4t Hbn %%%?ﬁ%,rg %@ﬁ et@*]%ﬁ%@%% }%neear boxyl at e 488
tert- but y! _ (8% (l\ﬁlﬂli-_()‘th 3 URb R (pipes cﬂﬁ idvlaming)carboxamide

pyri dyl pam nbl eat t onyjy 1QS PRI HIE, -

(et hoxymet hiy gi(mma?mé% wis P ki 29) - 4 (4-11 uo
{1 (6. met ! (B byt dyEaasol Dgaﬁmeaw ofpnefyTmothy1) -2

\ methoxyme RS aRLA/EES 1fon§i3-3¥ineth thyl 1metliyl}-5-
(59)-4.1 (41 GOPELS. %ﬁwﬁg g sy ity
pyridyl))am hol ear bon

(et hoxvnet hifP3 B

Heér d

%ﬁﬁ%@@%ﬁ%@ﬂ@&ﬁng%ﬁﬁ ééguno)ombonyiammo]phenyl}methyl) -2-

495 (M+H)

N-[3-({(3S)-4-[ (dimethylamino)suifonyl]-3-
(methoxymethyl)piperazinyl} methyl)-5-fluorophenyl]{ (6-methyl(3-
pyridylaminojcarboxamide

480 (M+H)

N-(3-{[(3S)-4-(ethylsulfonyl)-3-(methoxymethylpiperazinyljmethyl} -5-
fluorophenyD(6-metliyl(3-pyridvl))amino]carboxemide

446 (M)

imethyl (28)-4-{(5-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylaminoe } phenyl)methyl]-2-
methoxymethylpiperazinecarboxylate

345 (M-HH)

N-[5-fluoro-3-(morpholin-4-ylmethyl)phenyi][ (6-methyl(3-
pyridylaminolecarboxamide

331 (MAH)

N-[5-fluorg-3-(morphelin-4-vimethylphenyi](3-pyridylamino)carboxamide

393 (M)

N-{3-[(1,1-dioxo(] 4-thiazaperhydroin-4-y1))methyl]-S-fluorophenyl} [(6-
methyl(3-pyridyl)lemino)earboxamide

379 (M-+H)

N-{3-[(1,1-dioxo(] 4~thiazaperhydroin-4-yl)ymethyl]-5-fluorophenyi} (3~
pyridyvlamineYearboxamide

358 (M-HH)

N-{5-fluoro-3-[(4-methylpiperazinyDmethyllphenyl} { (6-methyl(3-
pyridyiaminglcarboxamide

344 (M)

IN-{5-fiuoro-3-[(4-methylpiperazinyDmethylphenyl} (3-
pyridylamino)caboxamide.

451 (MEHE)

N- {3-[{(3S)-3- {[(dimethylamino)sul fonylJmethylamino } pyrrolidinyl)metliyi)-5-
fluorophenyl} (3-pyridylamino)carboxamide

436 (M-+H)

N-[3-({(38)-3-[(ethylsulfonymethylaminoJpyrrolidinyl} methyl)-5-
{iuorophenyl}{3-pyridylamino)carbosamide

402 (M-H)

IN-{(38)-1-({3~-fluoro-5-{(3-
pyridylamino)carbonylaminojphenyl hethylpyrrolidin-3-ylJmethoxy-N-
methylearboxamide

465 (M-HH)

IN-{3-[((38)-3- {{(dimethylamino)sulfonylJmethylamine } pyrrolidinylymethyi]-5-
fluorophenyl} [ (6-methyl(3-pyridyl)amino]carboxamide

a50 (M+1)

IN-[3-({(38)-3-[{ethylsulfonylymethylamino]pyrrolidinyl ymethyl)-5-
fluorophenyl][(6-methyl(3-pyridyiaming|carboxamide

116 (M)

N-{(38)-1-{(3-fluoro-5-{[ {6-methyl(3-
pyridyl))amino]carbonylaminoe  phenyl)methyl Jpyrrolidin-3-yi} methoxy-N-

methylcarboxamide

89

400

- Nmet

(M+H)

e- 3-



474 (MrH) net hyl et hyl (28)-4-[(4-fluoro-3- {{(6-nethyl(3-

pyridyl))am noi car bonyl am no} phertyl) net hyl] -

(et hoxynet hyl ) pi per azi necar boxyl ate N-(5-

{[(3S)-4-acetyl -3- (et hoxynet hyppi per azi nyl ] met hy1} - 2-

fl uoronhenyl)[ (6-nmet hyl(3-PYri dvrnam nol ear boxam de N- (5-

{[(3S)-3-(nmet hoxynet hyl ) - 4- pr opanoyl pi perazi nylimethyl}-2- fill= hen 1'6el
3- pyridyrnam noi carboxam de N-(5-

{[(3S)-3-(rnet hoxyrret hyI) 4- (2- et hyl propanoyl)p| pera2| nyl | met hyl } -2-
f Orophenyl)uo IIb‘LII)I\J pylluylllaHlIlUl earboxade—430 (:\v"rr”) .44 ('\v’i H)
4

[

| u

58 (M+H) 416

N (5-{[(39)-3- gr‘_f%f()
fl uor ophenyl | -Teth
{[ (39S) - 34et hdsay {M-+rre}
fl uor onhenyj G=rng
Spec dat a Corpid@arINafr

byridylamino)earboxamide
IN-(3- {[4-(ethylsulfonyl)piperazinyl|metliyl } ~S-fluorophenyl) (pyrimidin-5-

- N et hylcar bonylaﬁ?’ﬁ%‘)"ﬂ?ﬂ"mel d| ny1| met hy1} - 2-
BB

Bss

423 (MEHED ylamino)carboxamide

438 (M) N-[3~( {4-[(dimeth‘ylamino)suif‘onyl]piperazinyl}methyl)—5-
fluorophenyl|{pyrimidin-5-viaminocarboxamide

401 (M+E) methyl 1-[(3-fluoro-5-{[(G-methyl(3-

7 __pyridyNaminoJcarbonylamino} phenvylmethyl|piperidine-4-carboxylate

387 (M) methyl 1-({3-fluore-5-[(3-
pyridylamino)carbonylamino Jphenvi}methyDpiperidine-4-carbox viate

302 (VEH) methyt 4-{(3-fluoro-5- {{(5-methylisoxazol-3-
ylamingjearbonylamino} phenyDmethylipiperazinecarboxylate

441 (M+E) IN-[3-( {4-[(dimethylamino)sulfonylJpiperazinyl ymethyl)-5-fluorophenyi][ (5-

- methylisoxazol-3-yllamino]earboxamide

426 (V) N-(3- {{4~(ethylsulfony1)_p iperazinyljmethyl} ~5-fluorophenyl}((5-
methylisoxazol-3-yvDamino]carboxamide

465 (M) ({5-[((3R)-3~{{(dimethylamino)suifonylimethylamino} piperidyDmethyl]-3-
fluorophenyl}aming)-N-(3-pyridylicarboxamide

450 (M) {I5-({(3R)-3-[ (cthylsulfonyl)methylamino |piperidyl }methyl)-3-
fluorophenyliaminot-N-(3-pyridylicarboxamide

416 (V) i\I'—[('a“R)-l—( {5-fluoro-3-[(N-(3-pyridyl)carbamoyl)amino]phenyl methyt)(3-
piperidylimethoxy-N-methylcarhoxamide

479 (M+11) ({5-[((3R)-3-{[(dimethylaminc)sulfonyl imethylamino } piperidymethyl]-3-
fluorophenyl} amino)-N-(G-methvi(3-pyridyD))carboxamide

464 (MHH) {[5-({(3R)-3-{(ethylsulfonylymethylamine |piperidyl} metliyl)-3-

fluorophenyl]amine }-N-(6-methyvi(3-pyridy]))carboxamide

IN-{(3R)- 1-{(5-fluoro-3-{[ N-(6-methyl(3-

430 (M+H)  pyridyl)jcarbamoyl]amino} phenylimethyl}(3-piperidyl)} methoxy-N-
methylcarboxamide

methyl 4-({3-fluoro-5-[(isoxazol-3-

278 (MHH) ylamino jearbonylaming iphenyl ymethvlpiperazinecabox vlate

412 (M) IN-(3- {[4-(ethylsulfonyDpiperazinyl | methyl }-5-fluorophenyl)(isoxazol-3-
ylaminojcarboxamide

427 (MAT) IN-[3-( {4-[ (dimethylamino)sulfonylJpiperazinyl }methyl)-5-
fluorophenyl}{isoxazol-3-vlaminocarboxamide

450 (M) IN-[5-fluoro-3-( {4- [mcthyl(methyisulfonyl)ammo]p1pendyl}nwthyl)phenyl}[(6»
rnethvl( 3-pyridylDamino]carboxamide

462 (M-H) IN-[3-( {4-[(ethylsulfonylymethylamino piperidyl }metliyl)-5-fluorophenyl ] [(6-
methyl(3-pyridyDamine]carboxamide

479 (V-+H) IN- {3~[(4- {[(dimethylamino)sulfonylJmethylamino } piperidyDmethyl}-5-

fluorophenyl} [(6-methyl(3-pyridyDamino|carboxamide

80



444 (M+H)

N-[5-({(38)-3-[ N-net hyl (net hyl et hoxy) car bonyi ar ni no] pyrrolidi nyl) net hyl) - 2-
fl uonphenvil 1(6-nethyl (3-pw dyl))am nol car boxam de 400 (MtH)
N-{(38)-14(4-finoro-3- {[(6-nethyl (3-

pyri dyl))am noj car bonyl am nol phenyl ) rnet hyl ) pyrrolidi n-3-y1} - Nret hyl acet ann

de N ((38)-1 -[(4-f

| uoro -3- ([(6-nethyl (3-

pyri dyl))am noj car bonyl am nol phenAnet hyl byrrol i di n-3-y1) - Nmet hvi pr opanam de

-3- ([ (6-nethyl (3 -

N- ((38)-i -[L4=fluor
pyri dyl ) arni mo] car bon
| pr opanam de| Mass Spec

N- (2-f 1 uor o- h={[dbtd e

ylam nol phenyl) met hyli pyrroli di n-3-y1l)-Z2-nmethyl-
Compound Name

-met hyl (3- nW dvi pann
(MrH) N-(5-- {paagemno
fl uoropheny11(6-rnet

Mo 1cjea-haotab N @snethlfs ( MHH) 428 (MFH) 430 (W)

: InydagoWOnY4 13Re hyRRd-bi o
Emmagzwlwan%ggi gg@%%@% ggyﬁ4 gﬁ%é&}f’g&%

N-[ 2. -fl uoro}5-(
(4-[ Nmet hy 1( 4 ytigt h
- pviidyfflam ]

pyddy1))am n
414 (MtH) 4

IN-{1-}(3-fluoro-5-{[(6-methyl(3-

et hy

hoxy- Noet hyl car bonyl am no) pi peri dyt hnet hyl | pheny1) [ (6

444

oty DR da R (‘}Fmﬁhﬁ&lﬁ]ﬁ-@ggﬁﬁﬁﬁ“y' 10(6-mephyl (3

oxhpagennidd- (1-[ (4-f1 uoro- 3- yl (3--
wathili 4A03-piesAr e tditylo(dniainper | dyl) - Nmet hyl acetap de
ban(idoifafibnilhmme o tePdbdadsoxylate

1 i 1
M| St ono)3ptie Ny EaRtnaitly k1 bn PR ead sty iy Nemy FpRERAERa

pyridylamino)earboxamide

pyridyl))am &@[}Bo

448 (M+H)

IN-[3-( {4-{(ethylsulfonyl)methylaminopiperidyl} methyl)-5 -flucrophenyl](3-
pyridviamino)carboxamide

ham de

465 (M+H)

N-{3-(4- {{(dimethylamino)sulfonyl}methylamino tpiperidyl)methyl]-5-
fluorophenyl} (3-pyridyvlaminojearboxamide

416 (M+H)

N-[1 ~_( {3-fluoro-5-[(3-pyridylamino)carbonylamino Iphenyt ymethyl)(4-
piperidyl)Imethoxv-N-methylearboxamide

400 (M-+H)

N-[1-({3~fluoro-5-[(3 ~pyridylamino)carbonylamine Jphenyl} methyl)(4-
piperidyl}]-N-methylacetamide

453 (M+H)

IN-{5-fluoro-3-({4-[methylmethylsulfonyljamino |piperidyl} methyDphenyl][(4-
fluorophenylamino]carboxamide

467 (MH)

IN-[ 3-({4-[(cthylsulfonyl)methylaminopiperidyl } methyl)-5-fluorophenyl][ (4-
fluorophenyhaminolcarboxamide

482 (M-H)

N-{3-[(4- {{ (dimethylamino)sulfonyl]methylamino } piperidylymethyl]-5-
fluorophenyl}[(4-fluorophenyDaminolearboxamide

33 e

N_— { 1:[(3 ~fluoro-5- {[(4-fluorophenyl)amino)earbonylamino yphenylmethyl}(4-
piperidylyymethoxy-N-methylearboxamide :

417 (M+H)

IN-{1-[(3~fluoro-5-{ [(4-flucraphenylamino]carbonyiamino }phenyl)methyl |(4-
piperidyl)} -N-methylacetamide

472 (MAH)

(a‘;er.t-buiw:;xy)-Nw {1-[(3-fluoro-5- {[ (6~-metlyl(3-
pyridyl))amino]carbonylamino} phenylymettyl)(4-piperidyl) 3 -N-
methylcarboxanide

458 (Vi)

(tert-butoxy)-N-[1~({3-fluoro-5-[(3-
pyridylamino)carbonylamino]phenyl}methyl)(4-piperidyl)}-N-
methvicarboxamide

475 (VE+H)

(tert-butoxy)-N-{1-{(3-fluoro-5-{[(4-
fluorophenyl)amino]carbonylamino } phenylmethyl](4-piperidyl)} -N-
methylcarboxamide

371 (M+H)

N-(5-fluoro~3- {[4-(methylamino)piperidylJmethyl} phenyi){ (6-methyl(3-
pyridyl)amino]carboxamide

356 (M-+H)

N-(5-fluore-3-{[4-(methylamino)piperidyl Jmethyl} phenyl)(3-
pyridylamino)carboxamide

378 (M-+H)

imethyl 4-( {4-fluoro-3-[(1,3-0xazol-2-
viamino)ecarbonylaminoIphenyl bnethyDniperazinecarboxvlate

methyl 4-[(4-fluoro-3-{[(5-methylisoxazol-3-

392 (M)

yllaminglearbonylaminoInhenvlmethyilpiperazinecarboxvlate

o1



N {14(4-fluoro-3- {[(6-tnethyl(3- _ _
Vi i f:ly1§)am' no] car bonylannno} phenyl ) net hyl ] (4- pi peri dyl)}-2-net hyl - Nnet hyl pr
414 (MtH) N ((3R)-1-[(4-fluoro-3- ([(6-nethyl (3-

pyri dyl))am no] ear bonyl annno} phenyl ) et hyl | pyrrol i di n-3-y1}- Nret byl pi epanan

gpanam de 442 (M1 -H)
nde N {(3R)-1-[(4-flu

oro-3- ([ (6-nethyl(3-

pyri dyr nai ni no] car bonyl am no} phenyl ) net hyl byrrol i di n-3-y1}-2- net hyl - Nret hyl

propanani | de

N-{5-[((38, 5R) -3, 5-di et hyl nol phol i n- 4- Anet hyl ] - 2-fl uor ophenyl) [ (6.

met hyv3_pyri dyl) I'ar ni Aol ear poxant deN—{(38)—1={(4=ftvoro=3e{-{6—reth

pyridyl))am nbingakh
{(3%)11’3{}%’

r boxani de N-

2 (LLG rmfhyl(S-

TV
| ai ni no} phenyl ) net hyl | k3-pj peri dyl)} net hoxy- Nnet
4-f 1 uoro-3- ([(6-rnefMy '{‘&“Pme

Y ] L1 L. 1

pyridyl))annngl oarpony
oxam de I\I—((SEQ?L@H[}(M_

Bicin-5-

pyridyl))annno] carbony
oxV) car boxari e @S\

S e
e ey R

M+H)

hyl ca

Q-"ﬁ_r Pef t d_y.:.) } et hC/‘(y Nmt—hﬁal carb

yl eth

391 (M-H)

g 1 " 458
Diperigiﬂecgr%mate
1-{(3-fluoro-5- {{(6-methyl(3-

Dwidvl))amino]carbonvlaminn}Dhemrl)methvi'!nipez'idine~4~ca1'boxvlic acid

379 (M-K)

1-({3-fluoro-5-[(3 ~pyridylamino)czu'bonylamino]phcnyl}1116thj,/1)p1‘p6n'dine~4~
carboxylic agid

345 (MAH)

N- {2~ﬂuoro—5-(mmpholin~4uyhnethy1)pheny1] f(G-methyl(3-
pyridyl)amino]carboxamide

339 (M)

methyl 4-({4-fluoro-3-[{pyrimidin-5-
ylamino)embonylaminophenyvl} methvlypin erazinecarboxylate

430 (M+H)

IN-{(3R)-1-[(4-fluoro-3- {[N-(G-methyl(3-
pyridyl))carbamoy!] amino }phenylymethyl]}(3-piperidyl) ymethoxy-N-
methylcarboxaniide

444 (M-HED

IN-{(3R)-1-[(4-fluore-3-{[N-(6-methyl(3-
pyridyl})carbamoyl]amino} phenyDmethyl](3-piperidyl) }ethoxy-N-
methylcarboxamide

458 (MHH)

N-{(3R)-1-[(4-fluoro-3- {[N-(6-methyl(3-
pytridyl))earbamoyl]amino} phenyDmethyl]|(3-piperidyl)}-N-
methylmethylethoxy)carboxamide

414 (M+H)

N-{(3R)-1-[(4-fluoro-3-{[N-(6-methyl(3- :
pyridyl carbamoyl]aming} phenylimethvi](3-piperidyi)} -N-methylacetamide

428 (M+H)

IN-{(3R)-1-{(4-fluoro-3- {[N-(6-methyl(3-
yyridyl)earbamoyllamino } phenyDmethyll(3 “pipeddyD} -N-methyvipropanamide

442 (M+H)

N-{(3R)-1-[(4-fluioro-3- {[N-(6 -methyl(3-
pyridyD))carbamoyl]amino} phenyDmethyl)(3-piperidyl) } -2-methyl-N-
methylpropanamide

393 (M)

methyl 4-{{4-fluore-3- {[(5-methyl(1,3,4-oxadiazol-2~
vl))amino]carbonvlamino}nhemfl)metlwl1uinerazi11eoarboxvlate

392 (M+TH)

methyl 4-[(4-fluoro-3- {[(4-methyl(1,3-0xazol-2-
vl))amino'icarbonvlamino}phenvl)methvl"f;Jinera,zinecmboxviate

418 (M+EH)

methyl 4-{{4-chloro-3- {[(6-methyl(3-
Dvridvl))amino?carbonvlamino‘,»phcr.tvl)methvl2pinerazinecarboxvlate

416 (M+H)

ethyl 4-[(4-fluoro-3-{[(6-methyl(3-
Dvridvl)}aminolcathonvlamho}Dhenvl)methvl]pinerazinecarboxvlate

430 (M-+I)

methylethyl 4-[(4-fluoro-3- {[(6~-methyl(3-
yridyI)amino]carbonylamineyphenyDmethylipiperazinecarboxylate

386 (M+H)

N-{5 -{(4-acetylpiperaziuyi)meihyl]—Z—ﬂuorophenyl} f(G-methyl(3-
vridy)aminolcarboxamide

400 (MHH)

IN- {Z—ﬂuoro—s-[(4—propanoylpiperazinyl)mcthyl]phcnyl} [(6-methyl(3-
pyridyiDamino]carboxamide

414 (M+H)

N-(2-fluoro-5- {{4-(2-methylprop anoyl)piperazinyl]inethyl } phenyl)[(6-
methyl(3-pyridviDaminoicarboxamide

02



Mass Spec data Conmpound Nane 444 (MtH) t ort-butyl
([ (6-nethyl (3- b nVi |l dval amo] car bouyl ammel phenyl | et hyl | nper azneen
ox a e 414 (MH) N {(3S)-1-[(4-fl uoro-3-

pyri dyl))am no] car bonyl am no) phenyl ) net hyl i ( 3- pi peri dyl)) - Nret hyl acet at ni de

4-[(4-fluore-3-

(1 (6- met hyl (3-

344 (MrH) N-[.2-fluore-.5-(piperazinyl methyl)phenyl ][ (6-mnmethyl (3-

pyndyl pamrol ear boxam de

methyl (2R)-4-[(4-fluoro-3- {[(6-nethyl (3-

pyridyl))am noi car bonyl am no} phenyl ) not hyl f 2-

(et hoxynet hyl )p| per azi necar boxyl ato 446 (MrH)

ff(3R)-4-ace
(6-met hyl ( 3-
(2R -4-[(4-f

pyri dylpam nj

Onot hexynet h
{[(6-nmethyl(
(ot hoxymet h

430 (MrH ) N-(5-
2—fubor-ophenyl-)

nR-Ror- a2zl n\ll | rmf h\ll 1
==

[a)
yJ.'J

Ly}\%?%

\nc
rna

Sgee

]IUI\yIIULIIerrJ PeT T

m no] car boxam de 460 (1VI +H) et hyl
{[ (6- rret hyl ( 3- Compouud Name

Labaoal Nt hayyl |

kg )a

UIIy.L

ﬁ% ﬁéﬁﬁ%ﬁw@@xﬂéﬁ D
e 1}<ompheny1) (c-

et Vl(3wnvndvl))dmmo}omboxa}mde

416 QV+H)

N-(5-{[(3R)-3-(methoxy-N-methylcarbonylamino)pytrolidinyl jmethyl} -2~
fluorophenyD[(6-methyl(3-pyridyaminolcarboxamide

430 (M+13)

IN-(5-{[(3R)-3-(ethoxy-N-methylcarbonylamino)pyrmolidinylmethyl} -2-
fluorophenyD[(6-methyi(3-pyridy)aminolemboxamide

444 (V+H)

N-[5-({(3R)-3-[N-methyl(methylethoxy)carbonylamitoJpyirolidinyl} methyl)-2-
{luorophenyl][(6-methyl(3-pyridvI)aminolearboxamide

400 Vi)

IN-{(3R)-1-[(4-fluoro-3-{[(G-methyl(3-
pyridyl))amino]carbonylamine } phenylymethylJpyirokidin-3-yl} -N-
methylacetamide

414 (VHH)

IN-(5- {[4-(N,N-dimethylcarbamoyl)piperidyljmethyl} -3-fluorophenyl)[(6-
methyl(3-pyridyl))aminolearboxamide

400 (M+H)

N-(3-flnoro-5- {[4-(N-methylcarbamoypiperidyljmethyl} phenyl) [ (6-methyl(3~
pyridylDaminojcarboxamide

472 (M-AH)

N-{(38)-1-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))aminojearbonylamine }phenyl)methyl](3-piperidyl) } (tert-butoxy)-N-
methylcatboxamide

398 (M+H)

eyl 4-[(4-methyl-3- {[(6-methyl(3-
pyridyD)amino]carbonylamine } phenvDmethyllpiperazinecarboxylate

488 (M)

tert-butyl (28)-4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl)laminojecarbonylamine yphenyl) methyl}-2-
(methoxymethylpiperazinecarboxylate

446 (M+IT)

metlyl (28)-4-{(4-fluoro-3-{[ (6-methyl(3-
pyridyl})amino]carbonylamine Jphenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate

460 (M+H)

ethyl (28)-4-[(4-fluoro-3-{[ (6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)metliyl}-2-
(methoxvmethyDpiperazinecarbox ylate

474 (M)

methylethyl (25)-4-[(4-{luoro-3- {|(6-methyl(3-
pyridylNaminocarbonylamine } phenyl)methyl]-2-
(methoxymethyl)piperazinecarboxylate

430 (M-HH)

N-(5-{[(38)-4-acetyl-3-(methoxymethyl)piperazinylmethyl} -2~
fluoxophenyD)[(6-methyl(3-pyridylaminojearboxamide

444 (M)

N-(5-{[(38)-3-(methoxymethyl}-4-propanoylpiperazinyl lmetliyl}-2-
fluoropheny{6-methyl(3-pyridylNamino]carboxamide

" 458 (MR

N-(5-{[(35)-3-(methoxymethy])-4-(2-methylpropanoyDpiperazinyl jmethyl} -2-
fluorophenyl ) (6-methyi(3-pyridyl)aminolcarhoxamide

416 (M+1)

N-(5-{{(35)-3-(nethoxy-N-melhylcarbonylamine)pyurolidinyl methyl} -2-
fluorophenyD{(6-methyl(3-pyridyl))amino]carboxamide

430 (MAHH)

N-(5-{[(38)-3-(ethoxy-N-methylcarbonylamino)pyrrolidinyljmethyl} -2-
fluorophenyD{6-methvl(3-pyridviamino]carboxamide

93




N-(5- {[(312.)-3-(not hoxynet hyl)-4-(nethyl sul fonyl) pi perazinyl]nmethyl) -2-
uor ophenyl | f (6-rnethyl (3-p_yridyl nam noj ear boxam de N-(5- {[(3

S) - 3-(n-2-fluoropheayl)[ (6-notlayl(3- pyridyffiam noicarboxam de 372 ( M#4)
428 (M1-H N {(3S)-1-[(4-fluore-3- {[(6-nethyl(3-

pyri dyl))am noi car bonyl am nel phonyl ) net hyl | ( 3- pi peri dy1l))- Nnet hyl propanam d
e 442 (M1-14) N {(3S)-1-[(4-fluoro-3- {[(6-nethyl (3-

pyri dy1))am noi car bonyl am no} phenyl ) net hyl | ( 3- pi peridyl)}

- 2-met hy1- Nnet hyl propanam de 458 (W)) tort-butyl 4-[(4-fluoro-3-

2 n\lr| rl\ll AN WP-Y
{[ (6- met hyl ( F—py+enrani-rel-ear-benyl-am-hel-phenyl)-net-hylfl.4

di azaper hydr qeui neear boxyl ate 400 M1-H () N (3-

{{4- (N, N-di thFSc%WbanDyl ) pi peri dyl i met GgmpgundHNamieyor ophenyl ) ( 3-
p_yridyl am nc ' = | .
yl ami no) car bapuylsam, n(W‘B’n@K%SD )(Eptbéﬁth@qywaltmw}ﬂm@ﬁdlisﬂbWHﬂ}N-
(R3R)_4_(et h\l cnlfnnu ) skl Iosaetvd by Daseip el edioxp 'iléﬁf h\l|1 =2-

f1 uor ophenyl 6- net by @@Sbw@d\}lﬁﬂo’ﬁa’rﬁﬁnmt@é@-boxam de 386 M+H ()

N (5-fl uore- f’cO iaty N%@Mmm]%%ylaw}mémyasypmﬂhwwid}rphéawf) (3-
pyri dyl anuno)earbexanidviasetenide 44714 (4.3 R soxazol-

yi ami ne) car bdny! ani nolNsk@Hy T @dlupn 13)%669@?1%%%& boxyl ate

j 414 (M+H)  |pyridyl) ammo]cmbonylammo}phcnyl)methyl] yirolidin-3-yl}-N-
methvipropanamide

N-{(3S)-1-[(4-fluoro-3- {[(G-methyl(3-

428 (M+H)  jpyridyl))amino]carbonylamino} phenyl)methyl|pyrrolidin-3-y1}-2-methyl-N-
methylpropanamide

N-(2-fluoro-5-{[4-(methoxy-N-

430 (M+I1)  jmethylcarbonylamino)piperidylJmethyl} phenyl)[(6-methyl(3-
pyridyillamine]carboxamide

IN-(5- {[4-(ethoxy-N-methylcarbonylamino)piperidylJmethyl} -2-
fluoropheny)[(6-mothyl{3-pyridviNaminolcarboxamide
IN-[2-fluoro-5{{4-[N-

458 (MAH)  Imethyl(methylethoxy)carbonylaminopiperidyl ymethyl)phenylj[(6-methyl(3-
yyridyl)aminolcarboxamide

N-{1-[(4-fluoroe-3- {{{G-rmethyl(3~

414 (M+H)  pyridyl))aminojearbonylamino }phenymethyl}(4-piperidyl) } -N-
methylacetamide

N-{1-[(4-fluoro-3- {{{6-methyl (3«

428 (M) pyridyl))aminojoarbonylamino} phenylmethyl](4-piperidyl) } -N-
methylpropanamide

IN-{1-{(4-fluoro-3-{[(6-methyl(3-

442 (MAH)  |pyridyl)yamino]carbonylamino } phenyl)methyl |(4-piperidyl) } -2-methyl-N-
methylpropanamide

N- {(3R}~1-[(4-fluoro-3-{{(6-methyl(3-

414 (M+I)  [pyridyl))amino]carbonylamine yphenylmethyl|pyirolidin-3-y1} -N-
methyipropanamide

N-{(3R)-1-[(4-fluoro-3-{[(G-methyi(3-

428 (MAH)  ipyridyl))aminoe]earbonylaminoe } phenylymethyllpyrrolidin-3-y1} -2-methyl-N-
methvipropanamide
N-{5-[((38,5R)-3,5-dimethylmorpholin-4-y)ymethyl}-2-fluorophenyl} [ (6-
methyl(3-pyridvi)aminoicarboxamide

N-{(35)-1-[(4-fluoro-3- {[(6-methyl(3-

430 (M+IH)  |pyridyl)}aminojcarbonylamino } phenylmethyl}(3-piperidyl) methoxy-N-
methylearboxamide

' N-{(38)-1-{(4-fluoro-3~{[(6-methyl (3~

444 (MHH)  |pyridyl))aminojearbonylamine} phenylymethy!] (3-piperidyl)} ethoxy-N-
methyicarboxamide

N-{(38)-1-[(4-fluoro-3- {[(6-methyl(3-

458 (M+H)  pyridyl))amino]carbonylamino }phenyl)methyl}(3-piperidyl)} -N-
methyl(methylethoxy)carboxamide

444 (M+H)

373 (M)
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(AA 4.3.n 37"9 " " aii 400 MHH) ( N

(3-[((1S)-7-o0xe-8-0xa- 3, 6-di azabi cyclo [4. 3. 0] non-3-yOret hyl ] - 5-
ftugrophonyl)[ (6-net hyl (3-pyridyl))am nekar boxam de 400 (I\/H 1) N (5-[(0
S)

(

- 7- exo- 8- exa- 3, 6-di azabi cycl o[ 4.3 . 0] non-3-yl)nethyll-2- fluorophenYl |

f (6-nmet hyl (3-nYridvl))am nol car boxar ai de Mass Spec data Corrpound Nane 416
(MtH) methyl 4-[(5-fluoro-3-{[(6-nethyl (3-
pri dyr nam nol ear bonyl am nol phenyl ) et hyl i pi per azi necar boxyl ate et hyl
4.1 (5-fluoro-3-4(6-{[(6- PVMLY1))am nol ear bonyl am nol phenyl |l ethyl | 1p
etarrp _____ box l.ate. 430 ( I\/h - H 400 (I\/I-I—’I’I\ N
(3-[(4- acety pi perazi hyl )ethyl]-5-fl uorophenyl }[(6 nmet hyl ( 3-
mai dYl nani no| edndsSreen de Compound Name
N-[.5(1, 4-di j.azalagar hydroepinyloethyl)-2-fluorophenyl]ll(6-nethy (3-
pyndy1)) amo 4(&&1@\9 anwdd)uty]réﬁﬁyﬂuolbq ({(ﬁ—ﬂltihwﬁﬁe 3- ( [ ( 6- met hyl (3-
pyri dyl)) annjioj carBony ihdiyhduylimethyl|piperazinecarboxylate
di azaper hydr pepi necar bTe§(§/S)alt~[é4~3580@4%(61)nethy1(3u
414 (MHH)  pyridyl))amino]carbonylamino} phenylmethyl] (3-piperidyD) }-N-
methylacetamide
. IN-[2-fluoro-5-(piperazinylmethyDphenyl [ (G-methyl (3~
BAG (M) pyridyvl)amino|carboxamide e
methyl (2R)-4-[(4-fluoro-3- {{(6-methyl(3-
446 (M+H)  |pyridyl))amino]carbonylamino yphenyl)methyl}-2-
(methoxvmethyllpiperazinecatboxylate
430 (VD) N-(5-{[(3R)-4-acetyl-3-{methoxymethylpiperazinyloethyl }-2-
fluorophenvl)[(6-methvl(3-pyridyl)amino]carboxamide
ethyl (2ZR)-4-[(4-fluoro-3- {{(6-methyl(3-
460 (M+H)  |pyridyl)paminoicatbonylamine } pheoymethyl}-2-
(methoxymethylpiperazinecarboxylate
methylethyl (2R)-4-[{4-fluoro-3-{[(6-methyi(3-
474 (MAH)  pyridyl))aminojcarbonylamino jphenylmethyi]-2-
(methoxymethylypiperazinecarboxylate
466 (M) IN. -(5~{[(31{)—3~(meth0xymethy1)*4-(methylsulfouyl)p‘ipel'azmyl]meﬂ\yi} e
fluorophenyD[(6-methvi(3-pyridyl))amino Jearboxamide
379, (M N-(5-{[(38)-3-(methylamino)piperidyl jmethyl} -2 ~fluorophenyl)[ (6-methyl(3-
(M+H) \ . : )
nyridyNamino |earboxamide
N-{(38)-1-[(4-fluoro-3-{[(6~-methyl(3-
428 (MAH)  pyddyl)amino]carbonylamine }phenylimethyl](3-piperidyl)}-N-
methylpropanamide
N-{(38)-1-[(4-fluoro-3-{[(6-methyl(3-
442 (M+H)  |pyridyD)amino]carbonylamine yphenylmethyl |(3-piperidyl)} ~2~1mt11y1—N—
methylpropanamide
tert-butyl 4-[(4-fluoro-3- {[(6-methyl(3-
458 (M+H)  [pyridyl))amino]carbonylamino pphenylymethyl}-1,4-
diazapethydroepinecarboxylate
400 (M-+E N-(3-{[4-(N,N-dimethylcarbamoylpiperidyljmethyl} -5-fluorophenyl}(3-
(M-+H) : . !
pyridvlaminolcarboxamide
methyl 4-({4-fluoro-3-[(pyridazin-4-
383 (M+H) vlaminoe)ecarbonylaminojphenylimethyDpiperazinecarboxylate
4R0(M-ED) N-(5- {[ BR)-4-(ethylsuifonyl)-3-(methoxymethylpiperazinylJmethyl} -2-
fluorophenyD(6-methvl(3-pyridyamino]carboxamide
386 (ML N-(5-fluoro-3- {[4-(N-methylcarbamoyl)piperidyiJmethyl }phenyl)(3-
(M+1H) 0 ) ) .
pyridylamino)carboxamide
- methyl 4-( {4-fluoro-3-[(isoxazol-3-
378 (MAED) ylamino)carbonylaminojphenyl} methyl)piperazinecarboxylate
400 (M-HE) N-{3-[{(18)-7-0x0-8-0xa-3,6-diazabicyclo[4.3.0lnon-3-y)methyl}-5-
fTuorophenylH(6-methyl(3-pyridyl)aminolcarboxamide
400 (M) N-{5-[((15)-7-0ox0-8-0xa-3,6-diazabicyclo[ 4.3 .0lnon-3-ymethyl}-2-
fluorophenyl}(6-methyl(3-pyridyiNamino]carboxamide
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416 (Mr11)

430 (M+H) et hyl

4-[(4-fluoro-3-{[(6-nethyl (3-

pyridyl))am no] ear bonyl am no} phenyl ) met hyli -1, 4- diaza erh droednecar box

| ate 444 (MAI) tnethyl et hyl
pyri dyl))arni nol | ear bonyl am no) phenyl ) net hyl | -

4-[ (4-fluoro-3-{[(6-nethyl (3-
1, 4-

di azaper hydr oepi neear boxyl ato 400 (M+H) N-

(5-[(4-acetyl (1, 4-di azaper hydr oepi nyl)) net hyl i

-2-fluorophenyl 1 [(6-

t net hyl (3- pyri dyl))am nol car boxam de N
(5-[(1, 4-di oxa- 8-azaspiro[ 4. 5] dec-8-yl ) methyl]-2-fl uorophenyl }[(6-
ear-boxam-de

met hy1( 3- uyr|
N-{2-fl uoro-3
pyridy1)) ammyJ DRBeAn
NA5- 1N- 2- f | ug
N-(2-fl uoro-

Vo RWAM | nam ne

4- et rox) pi paddyl ) met hyl ] phenyl) [ ( 6- et hyl ( 3-

Ja1ls (i P

to'e T n 401 (1\4- Compoung MM |-H) m 357 (1\44

m@tmmsgbmocﬂy{ [femsthfi@heny 1} [ ( 6- met hyl ( 3-

pyridylDamine)earbonylamino yphenvlethyilniperazinecarboxvlate

430 (M+13)

cthyl 4-{(5-fluoro-3- {{(6-methyl(3-
pyridyDamino]carbonylamino}phenylethyllpiperazinecarboxylate

400 (MEHED)

IN-{3-[(4-acetylpiperazinyl)ethyl]-5-fluorophenyl} [(6-methyl(3-
pyridylNamino]carboxamide

358 (M)

IN-[5-(1,4-diazaperhydroepinylmethyl)-2-fluorophenyl][(6-methyl (3~
nyeidylDamino carboxamide

416 (M+H)

methyl 4-[(4-fluoro-3- {[(6-methyl(3-
pyridy!))amino]carbonylamino } phenylmethyl}-1,4-
diazaperhydroepinecarboxyvlate

430 (M-AH)

ethyl 4-[(4-fluoro-3 - {[(6-methyl(3-
pyridyl))amino]carbonylamine} pheaylmethyl]-1,4-
diazaperhydroepinecarboxyvlate

444 (M)

methylethyl 4-{(4-fluoro-3-{[(G-methyl(3-
pyridyl)amino]|carbonylamine } phenyDmethyl])-1,4-
diazaperhyvdreepinecarboxvlate

400 (MAH)

IN-{5-[(4-acetyl(1,4- diasfapelhydloepznyl))methyl] -2-fluorophenyl }H(6-
methyl{3-pyridviNaminolearboxamide

401 (M-+H)

IN-{5-{(1,4-dioxa-8-azaspiro[4.5]dec-8 ~y1)1nethy1] -2-fluorophenyl} [(6-
methvi(3-pyridylDaminoJcarboxamide

373 (MAH)

IN-{2~fluoro-5-[(4-methoxypiperidylymethyl]phenyl} [(6-methyl(3-
pyridyiDaminolcarboxamide

357 (MAE)

N-[S+(azaperhydroepinylmethyl)-2-fluorophenyl] [ (6-methyl(3-
pyridyaminoearboxamide

426 (V)

N-{2-fluoro-5-{ (4-piperidylpiperidyymethyl}phenyl} [ (6-methyl(3-
pyridyl))aminoJcarboxamide

455 (VIAH)

N-(5- {[4-(cyclohexyhnethoxy)piperidyimetiyl }-2-fluorophenyl)[ (6-methyl(3-
pyridv)}aminolcarboxamide

1-1

375 (M)

N-(2-fluore-5- {[2-(hydroxymethyl)morpholin-4-ylimethyl }phenyD[(6-
methyl(3-pyridyD)aminolcaboxamide

389 (M+H)

N-(2-fluoro-5- {{2~(methoxymethyl)morpholin-4-yljmethyl yphenyl}[ (6-
methyl(3-pyridyl))amino]carboxamide

420 (M)

methyl 4-[(2,4-difluoro-5-{[(G-methyl(3-
yridyl}laminolearbonvlaminoe }phenylmethylIpiperazinecarboxviate

401 (M)

N-{2-fluoro-5-{{(4-propoxypiperidyl)methyl] phenyl} [(6-methyl(3-
pyridvi)aminolcarboxamide

357 (M:+H)

IN-{2-fluoro-5-[(4-methyipiperidylymethyliphenyl } [(6- methyi(?»—
pyridylWamino]carboxamide

465 (M+H)

IN-[5-({4-{(dimethylamino)sulfonyl](1,4-diazaperhydroepiny]) ymethyl)-2-
{luorophenyl][(6-methyl(3-pwridyamino lcarboxamide

444 (M+H)

propyl 4-{(4-fluore-3-{[(6-mellyl(3-
pyridyl))aminocarbonylamine } phenylymethyl]-1,4-

diazaperhvdroepinecarboxylate
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... pyridyManunol car boxanmre

N- (5-{[ 4- (cyclohexyhnet hoxy) pi peri dyl Dnet hyll - 2-f| uor ophenyl ) [ (6- et hy1( 3-
.. pvndyl) lammoi car boxam de 455 (MtH) a ' 375 (M ni

N (2-f 1l uoro-5-{[2-(hydroxynethyl)norpholin-4-ylinethyl}phenyl)[(6.-
[ll1etil YI(3-PYlidYl))aM || G Cal bOXanlide T.n 389 (1\43-'"1 N-(2-fluoro-5-
(12, - (met hoxynet hyl ) nor phol i n-4-yl i net hyl | phenyl1)[ (6-

net hyl (3-nyridyl|)am nol car boxam de 420 (M+H) net hyl

4[ (2, 4-di fl uoro-5-{[ (6- net hyl ( 3-

o) annt havl |l
ity Tt

pyrldylflan1.u.cu.uu“y.un1“u,p”c“,b”b | pi-perazi-h
N (2-fluorof (4- propoxyplperldyl)net(yl]phen | }[
PYridY1))am hSMi$ 8Ptoxan de N onmpound Name.
(2_f | uor o- 5- E_(-&.QF_%% !n ol o ak.d rl\ll Ynaothuvllnhanvil [ (Aot bl (2
yri dyrnani nols d’g [ﬁIR 7- 3’5’78"‘@9%3'@ dla@éﬁyf(l‘ﬁéioln)>11"3-yf)m0thy1]
N45- ({4-[ (di Aidiqynatl A A

f1 uor opheny 144 G4a8t hiy, @

iazaperly P‘vdro emnvl)?meihvi}nhenvl) [{ 623@&1‘/1( 3 ?a%:r:dvl))ammo1carboxamide
N-{3-[((1R)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicyclo[4.3.0]non-3-
yDmethyl]-5-fluorophenyl } [(6-methyl(3-pvridv]aminolcarboxamide
N-(5-{[4-(cthylsulfonyl)(1,4-diazaperhydroepinyl) imethyl} -2-fluorophenyl)[(6-
methvl(3-nyridyaminojearboxamide
449 (MHHED) IN-{5-[((1R)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicyelo[4.3.0]non-3-
yDmethyl]-2-fluorophenyi[(G-methyl(3-pyridyl))amino]carboxamide .
N-[2-fluoro-5-({4-[ (methylethyl)sulfonyl}(1,4-

D

e—401—{iH)

FaYd
A3

449 (M+H)

450 (M)

465 (M+H) diazaperbydroepinyl) imethyDohenvil[{6-methyl(3-pyridyiNamino Jcarboxamide

449 (VIHED) IN- {3-[((15)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicyclo{4.3.0non-3-
vhmethyl]-5-fluorophenyl} [(6-methyl(3-pyridyD)amino carboxamide

449 (M) IN-{5-£((18)-8-methyl-7,7-dioxo-7-thia~3,6,8-triazabicyclof4.3.0non-3-
yvhimethyll-2-fluorophenyi}{ (G-1nethyl(3-oyridyD)aminocarboxamide

400 (M+H) N-{5-[((1R)-7-0x0-8-0x8-3,6-diazabicyclo[4.3.0]non-3-yl)methyl]-2-

fInorophenyi} [(6-methyl(3-pyridviamino]carboxamide

418 (MHE) methyl 4-[(4-fluoro-3- {{(6-methoxy(3-
pyridvi)amino]carbonylamine dphenyDmethylIpiperazinecarboxylate
IN- {5-[({1R)-7-0x0-8-0x8-3,6-diazabicyclo[4.3.0)non-3-y)methyl]-2-

402 (MHH) ftuorophenyl} [(6-methyl(3-pyridyiNaminolcatboxamide -

438 (M) mei:'hyl 4-[(2,4,5-tri fluoro-3- {{(6-methyl(3-
pyridyl)amine]carbonyiamine Iphenylimethyllpiperazinecarboxylate

451 (VD) N-[2-fluoro-§-( {4-[methyl(methylsul foryDaminopiperidyl} methyDphenyl ][ (6-
methyl(3-pyridyi)lamino]carboxamide

414 (MEHH) N-{3-[3-(4-acetylpiperazinyl)propyli-5-fluorophenyl} [ (6-methyl(3-
pyridylNaminojcarboxamide

430 (M) methyl 4-[3-(3-fluoro-3-{{(6-methyl(3-

pyvridyi)aminolcarbonylamino} phenyhipropvlpiperazinecarboxylate
(tert-butoxy)-N-{1-{(4-fluoro-3-{[(4-

475 (M) [(uorophenyhamine]carbonylamino } phenylymethyl 1(4-piperidyl)} -N-
methylcarboxamide

IN-(2-fluoro-5- {[4~(methylamino}piperidyl jmethyl} phenyl}[ (4~

475 (MHH) fluorophenyllamino]carboxamide

413 (VD) methy! 4-{(3- {{(6~-cyano(3-pyridyl))aminolcarbonylamino}-5-
fluorophenyDmethvipiperazinecarboxylate .

427 (VI ethyl 4-[(3~{[(6-cyano(3-pyridyl))amina]carbonylamino}-5-
fluoropbenylimethyl piperazinecarboxylate

441 (VIHE) methylethyl 4-[(3- {[(6-cyano(3-pyridyl))amino] oa1b0ny1a1mno} -5-
fluorophenylimethyllpiperazinecarhoxylate

307 (M) N- {3~[(4va.cetylpiperazinyl)methyI}S -fluorophenyl} {{6-cyano(3-
pyridyaminoJearboxamide

462 (M) IN-[3~({4-{ (dimethylamino)sulfonyljpiperazinyl}methiyl}-5-fluorophenyl]j[(6-

cvano(3-pyridyiNaminolearboxamide

o7



444 (MrH) propyl 4-[(4-(Mro-3-{[ (6-nethyl (3-

pridyl))am no] car bonylam no} phenyOnret hyl | -1, 4-

di azaper hydr oepi necar boxyl ate Mass Spec data Conpound Narme. 400 (Mt1l)

N 13. - ROR) - 7- oxo- 8- oxa- 3, 6-di azabi cycl o[ 4. 3. OMon-3-yl )no fl uorophenyl |

[ (6-met hyl(3-pyriclYl)am no] earboxam de 436 (MtH) N-(2-fl uoro-5-

{[4-(met hyl sul fonyl) (1, 4-

di azaper hydr oepi nyffirnethyl | phenyl){(6-inethyl (3-pyridyl)am nolearboxai nid
o N {3 -[((1R)-8-nethyl-7,7-dioxo

-7-thia-3, 6, gTriazapieyerof4.3- 07 normr=38=

yfl met hyll- 5-ff egnyl | f (6-net hyl (3-pyridyl bam nol ear boxam de 449 (JM+H)
450 (M'I'l_l) . &\kﬁigp& &0 an ame

N-(5-{[ 4- ethTsunon —dira erh ety =—f-uerep hery 1
6- ( mai Lyl E 3- pé"r'?]ﬂ\/ﬁﬁ‘l)nz (é &Jalﬁ g of3- a@)‘é ﬁ' ﬁl\#ﬁ;ﬁ dqt_’hyl’sdlfonyl)p{pefazmyl]methyl} §~ yh I

X
5-[ (GR) - 8- ngthyt=7,7= " St AOA—3
g{O‘n[e'E hY)ll- 2[T$ ;igé}\béhér t‘z ’"sﬁgﬁg‘mﬁ @W%m’al?i‘%ﬂﬂ}é%%seh% &
N. [ 2-fl -..-Ir‘-rlllt
i g[z pelrj(r)\;/gr e%ﬁ%}(;vilii;et ;E(L% %ﬂﬁgsﬁzéﬁgﬁéﬁ P’EQP‘B?}HIWT?‘}%W1@61’18%1?3583{% de N
b - of-43.0] ;

d
{;[3- ?( 18) - 8- yethyt—=7; el%' 7

/1 t hyl J- 5- b Mt

(s (018 o eriShes 5 qﬁam?%ﬂf%‘f"é} 1%1}3’55? %ﬁ@?}‘é"ﬁ%‘tlﬁf’}g?f“@]"ﬁ’éi‘?@x
yfl met hyll- 2471 uoropn \ Iy )am-not—Garb—oxam-de
(MeH) 449 (M*iED(I\M 141‘319 ‘Eﬁs}m imi}{ﬁg flum 3 {f(GFﬁ){ethy‘f% r)

465

1 Jearbonylamino} phenylymethylmethylamino }pyrrolidinecarbox
viate :
methyl (3R)-3-{[(4-fluoro-3- {{(6-methyl(3-

416 (M+H) pi,fridyl)) amino]earbonylamino }phenyl)methylmethylamine }pyrrolidinecarbox
vlate

methyl 4-[(2-methyl-3-~ {{(6-methyl(3-
pyridyl))aminolearbonylamino}phenyhmethyllpiperazinecarboxylate

methyl 4-f(2-chloro-5- {[(6-methyl(3-

pyridyiDaminolearbonylamino} phenylymethylIpiperazinecarboxvlate

2- {4-[(3-flnoro-5- {[(6~methyl(3-

429 (M+H)  pyridyl))amino]carbonylamino}phenylymethyl]piperazinyl} -N,N-
dimethylacetamide

ethyl 4-{(3-{[(6-acetyl(3-pyridyL))amino]carbonylamino}-5-

398 (M+H)

418 (M-+H)

444 (MHH) fluorophenyhimethyl[piperazinecarboxylate

400 (MAH) IN- {3—[3 -(dl,-acetyipiperazinyl)propyl} -5-fluorophenyl}(3-
pyridylamine)carboxamide

416 (M+H) imethyl 4-(3-{3-fluoro-5-[(3-
pyridylamino)carbonylaminophenyl} propylIpiperazinecarboxvlate
N-(3- {3-]4-(ethylsulfonyDpiperazinyl | propyl} -5-fluorophenyl)(3-

450 M) pyridvlaminoicarboxamide Hpropys phonyht

444 (MAED) ethyl 4-{3-(3-fluoro-5- {{{6-methyl(3-
pyridyl)yaminoJcarbonylamine phenyvDpron vl Ipiperazinecarboxylate

458 (M+ED) met"hylethyl 4-(3-(3-fluoro-5-{{(6-methyl(3- _
pyridyDaminoJearbonylamine }phenyl)propylIniperazinecarboxvlate

464 (M+H) N-('B-{3~[4~§eti}ylsu1fonyl)piperazinyl]propyl} ~S-fluoropheny)[ (6-methyl(3-
pyridylMamino jcarboxamide

470 (M) N-[3-(3- {4-[(dimethy!amino)suIfonyl]piparazinyl}propy1)~5~ﬂuorophenyl] [(6-
methvl(3-pyridyiNaminolearboxamide

430 (M) N- {3-[3-(4-acetylpiperazinyl)propyll-5- ﬂuoxophenyl}[(6-methoxy(3«
pyridyDaminoJearboxamide

446 (M) met'hyl 4- {3.(3 ~flnoro-5-{[(6-methoxy(3-
pyridylDamino]carbonylamine yphenylpropylIpiperazinecarboxyiate

480 (M) [N-(3-{3-[4-(ethylsulfonyl)piperazinyljpropyl} -5-fluorophenyl){ (6-methoxy(3-

pyridvlVamino]carboxamide

a8



400 (MrH) N

{5-K(1R) - 7- oxo- 8- oxa- 3, 6-di azabi cycl o[ 4. 3. 0] non- 3-yl ) net hyl ] - 2-

fl uorophenyli[ (6-nethyl (3-pridyrnam nol ear boxam de 418 MI-H) ( nethyl
4-1(4-fluoro-3- {[(6-nethoxy(3-

Ovri dYl nam no] car bonyl am nol phenyl ) met hyl | pi per azi ncear boxyl ate 402 (MtH)
N {5-[((1R)-7-o0xo0-8-0xa- 3, 6-di azabi eyel o[ 4. 3. 0] non- 3-yl ) net hyl ] - 2-

fl uoronhenyl|l r(6-metlivl(3-pyridyl Dam nojcarboxam de 438 (M-H) net hyl
4-[(2,4,5-trifluoro-3- {[(6- nethyl(3-
pyri dyr nam nptrearbonyf-antrotptrenytymet-thyt+-prperazt-necarboxytate—45t-tvitH)
N-[2-fluoro-p ]\% 5 :
(4-[ net hyl (gt QT§B??onyl)an1no]p|per|d§%TH@PW@F3BﬁenyI][(6-
nethyl(3-pyr“dnanruuu )
(343-(4-acety¥3@o@@€ﬂ)azEI
yri dyl nam nof-carboxantc | (3-
mui dy Tham no Eh@bﬂ@yl V+H)
(tert-but oxyj=
f1 uorophenyl
m de N (2- f|21§%w§b{[
f 1 uor ophenypam-notear
4- [ (3-{[ (6- eysn{3)pY,
f 1 uor ouhenyl prmet-hyt
444 (M+H) pylxdyl))amuto]calbonylammo}phenyl)methyl}@»
_ piperidyl) bmethoxyvearboxamide
458 (VLD ethoxy-N-ethyl-N-{1-[(4-fluoro-3- {[(6-methyi(3-
pyridyl)aminolcarbonylamine }phenylmethyl](4-piperidyl)carboxamide
478 (V) N-[5-( {4~ {otbyl(ethylgulfonyl)ammo]p1pcxldyl}mcthyl)-z -fluorophenyl]f(6-
methyl(3-pyridviDamine]catboxamide
428 (M) N~e_thyI~N-{1-{(4~ﬂu.oroa3ﬁ{[(6—methyl(3-
nyridyDaminglearbonylamino dphenvl)methyl](4-piperidvl}acetamide
413 (M) methyl 4-[(3-{{(6-cyano(3-pyridyl))amino Jcarbonylamino} -4~
fluorophenylimethylIpiperazinecartboxviate
427 (MATD) ethyl 4-{(3- {[(G-cyano(3-pyridyl))amino]carhonylamino } -4~
fluorephenvhmethylpiperazinecarboxylate
141 (MHED methylethyl 4-[(3-{{(6-cyano(3-pyridyl)amino]carbonylamino } -4-
fluorophenylmethylpiperazinecarboxylate
307 (MAH) N-{5-[(4-acetylpiperazinyDmethyl}-2-fluorophenyl } [ (6-cyano(3-
pyridyIamino]carboxamide
450 (M) mc?thyl 4-1(3- {1(6-methyl(3-pyridyl))amino]carbonylamino } -5~
(trifluoromethyl)phenyhmethvlpiperazinecarboxvlate
398 (M) methyl 4-{(2-methyl-5-{[(6-methyl(3-
pyridylNamino]catbonylamino} phenyDmethyllpiperazinecarboxylate
420 (M) methyl 4-{(2,6-difluoro-3- {[{G-methyl(3-
pyridylDaminojcarbonylamino } phenvlimethylipiperazinecarboxylate
Jaz6 vy met'hyl 4-[(4-chloro-2-fluoro-5-{f (6-methyl(3-
‘ yyridyl))amino]earbonylamino }phenyDmethylipiperazinecarboxylate
458 (MAT) tert-butyl 4-[(1R)-1-(5-fluoro-3- {{(6-methyl(3-
pyridyD)amino]carbonylaminog} phenylethyllpiperazinecarboxylaie
416 (MHIT) methyl 4-[(1R)-1-(5-fluoro-3-{[(6-methyl(3-
pytidyNaminolearbonylamino} phenylethviipiperazinecarboxylate
430 (MH) ethyl 4-[(1R)-1-(5-fluoro-3- {[(6~-methyl(3-
pyridyDamineJearbonylamino dphenylethyl|piperazinecarbox vlate
444 (V) ethyl 4-[(3-{[(6-acetyl(3-pyridyl))aminolearbonylamino}-4-
' fluorophenylimethylIniperazinecarboxvlate
458 (M) methylethyl 4-{(3- {{(6-acetyl(3-pyridy))yamino]carbonylamino} -4-
fluorophenylimethylipiperazinecarboxylate

99
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|
{
f
{
f

im413 (My' 427 (H) ethyl 4-[(3-

[ (6-eyano(3-pyridyl))anai noThar bonyl am no }-5-

| uor ophenynnet hyl | pi perazi necar boxyl at e net hyl et hyl 44(3-

[ (6-eyano(3-pyridyl))am no] ear bonyl am no) - 5-

| uor oohenyl ) net hyl | pi per azi neear boxyl ate 441 (1\4+H) T. a 397 (M' N

{3-[(4-acetyl pi perazi nyl)nethyli-5-fluorophenyl)[ (6-eyano(3-
pyri dyl))am nol ear boxam de N 134

{ 4- Rdi net hyl mi no) sul fonyl I pi pera2| nyl } met hyl ) - 5-f1 uorophenyl i [(6-

yel Nanme

cyano( 3- nyr.i dyrmamnotearboxant-de—462—-H) Mass—Spee—tat-a—Corpeund
447 (MrH) [ (G- {pyridyl))am noj- N (3-
{[4- (et hyl sulif© Sﬁ rEﬁ’f’peram nyl ] net hyl ) - 5XOUBYBENRRAA | ear boxani de 453
414 (MHE) |(6-acetyl(3-pyridyl)yamino]-N-{5-[(4-acetylpiperazinylymethyl]-2-
fluorophenyl}carboxamide
methyl 4~ {[(4-fluore-3-{[(6-methyl(3-
430 (M+H)  [pyridyl))amnine]earbonylamine} phenylymethylmethylamino } piperidinecarboxyl
ate
414 (V) N—(S-{[(1~a.c<?iyi(4~piperidyl))methylamino]methyi} ~2-fluorophenyi){(6-
methyl(3-pyridyl))amino]carboxamide
464 (MAH) N-[5-({[1-(ethylsulfonyl)(4-piperidyl) methylamino methyl)-2-
fluorophenyl[(G-methyl(3-pyridyl))aminolcarboxamide
446 (M) N- {5-[({2-](tert-butoxy)-N-methylcarbonylaminoJethyl ymethylamino ymethyi}-
2-fluorophenyi}[(6-methyi(3-pyridyvlNaminolcarboxamide
449 (M) N-{5-[( {2—[(tert«butoxy)—N—methylcarbonylamino]ethyl}mc-:thylamino)methyl}
2-fluorophenyl} {(4-fluorophenyt)aminojcarboxamide
: methyl 4-[(2-chloro-3-{[(6-methyl(3-
418 (M+H) syridylNaminojearbonylanine } phenylmethyl|piperazinecarboxylate
452 (M) mn?thyl 4-[(3- {[(6-methyl(3-pyridyl))amino]carbonylamino} -4-
(triflnoromethyl)phenyDinethylIpiperazinecarboxyvlate
458 (MA+ED) E'eﬂ'?butyl 4»[(1S)~1-(5—ﬂuor0-3~{[(6—methy1(3—
pyridyD)amino]carbonylamino dphenylethylIpiperazinecarboxylate
416 (M) mel.‘hyl 4"{(1. 8)-1-(5-fluore-3-{[(6-methyl(3-
pyridylWamino]earbonylamino yphenylethylpiperazinscarboxylate
430 (M+E) ethyl 4-[(1 S)~ 1-(8-fluoro-3-{[(6-methyl(3~
pyridyl))aminolcatbonylamino} phenvlethyiIpiperazinecarboxylate
430 (M) onethyl 4-[(3-{[(6-acetyl(3-pyridyl))amino]carbonylamino} -4-
{luorophenylimethyllpiperazinecarboxyvlate
y N-[2-fluoro-5-(morpholin-4-yimethyl)phenyl)[(4-
348 (M+H) {lugrophenyl)amine Jcathoxamide Yphenstic
346 (M+1) N—[2-f1uoro-§—( {methyl[2-(methylamino)ethyljamino } methyl)phenyl1[(6-
methyl3-pyridviNaminolcarboxamide
349 (M+H) N-[2-flnoyo-5-( {methyl[2-(methylamino)ethylJamino } methylphenyl] [(4~
fluorophenvDaming]carboxamide
IN-(2-{[(4-fluoro-3-{[ (4~
407 (M+H)  [fluorophenylyaminoJcarbonylamino} phenymethylJmethylamino} ethyDmethox
v-N-methylearbogamide
N-(2-{[(4-fluoro-3- {[ (4~
39I(M+H)  [fluorophenyl)amino}earbonylamino } phenyDmethyl jmethylamino} ethyl)-N-
methylacetamide
409 (M) met.hyl 4.1 (2-cyano-5-{{(G-methyl(3-
- pyridylhamino]carbonylamine yphenyDmethyifpiperazinecarboxylate
420 (ML) methyl 4-[(3,4-difluoro-5- {{(6-methyl(3-
pyridyD)aminolcarbonylamine }phenyhimethyllpiperazinecarboxylate
N- {2-fluore-5-[{methyl {2~
427 (M+H)  [methyl(methylsulfonyl)amino]ethyl} amino)methyljphenyl} [ (4-
flucrophenylamino]carboxamide
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" MEL- 1

N-{ 2-fl uor o- 5- ({4- Enet hyl onet hyl sul f onypam nol pi peri dyl } net hyl ) phenyl ][ (4-
f I uor ophenynam noi car boxam de 467 (M-H)
N45- ({4- Ret hyl sul f onyl ) net hyl am noThi peri dyl } met hyl ) -2-fl uor ophenyl ][ (4-

fl uorovhenyl ) am nol car boxam de 458 (MtH) tert-butyl

(3S)- 3-

{[(4-fluoro-3-{[(6-nethyl (3-
pyri dyl))am nol ear bonyl at ni no} phenyl ) met hyl i met hyl am no} pyrrol i di necar box

yl ate 416 (I\/H—I) met hyI

(35)-3-{[(4-fluoro-3- {[(6-nethyl(3-

pyrldyl))am IUJ cat UU|y|a||| ||u} hemyt-) |||..,tn I1m+ h"l a+H M1 n"rrnl j-di-neeat-
vliate 416 (M+ thyl (3R)-3- {[(4f|uoro3 (L(G rrethyl(3-
pyridyl)) ani ﬁg&ﬁﬁ?ﬁnyl ani no} phenyl ) et KyPPIBgHER lghua(m no) pyr rol i di necar
ylate nethyj WW&WW
phenyl ) met hykd pimey azh HedePBEHy S%lfogﬁ@g@ ﬂwmpa]et uzlmseth\mlmo)mmhﬁﬂ Ryl
4-[ (2- ehl or O--5—{{-6-1 Hnorenbenvi | (41 Any s apbop el amino .l
phet wOnet hyl b4 @enpzi Hé%gﬁ‘l’i@}?;ﬂ“ﬁ‘fpéom‘?@y]{ﬂﬁhwp@nyl]ﬂ(4 [ (3-fl uoro-5-
{[(6-methyi (3 fluorophenyl)amino] Icarboxalmde
pridyl))am n%c&r bﬁnylﬂeﬁr{(ﬁg VoPrériiBrt era2| n¥L1) N, Ndi net hyl ace}
444 (MH 1) e A swnggz B‘m&e@%rW@l Pltml o s arie iy rebasrN- 5
quorophenyI)n“thyII; Fhoxylat-e
(2-{[(4 fluoro-3- {{(6~mcthy1(3w
388 (M+H)  |pyridyl))amino]carbonylamino yphenyDmethylImethylamino} ethyl)-N-
methylacetamide
tert-butyl 4-[(18)-1-(3-{[(6-methyl(3-
440 (M) pyridyiamino]carbonylamino}phenylethylIpiperazinecarbox viate
340 (MAH)  IN-[3-((18)-1-piperazinylethylphenyl][(6-methvl(3-pyridyl)amino]carboxamide
methyt 4-[(18)-1-(3- {[(6~methyl(3-
398 (MAH) pyridyDlaminolearbonylaming phenvlethvllpiperazinecarboxvlate
412 (M+E) ethyl 4-[(18)-1-(3- {[(6-methyl(3~
pyridyDaminelcarbonylamine } phenylethyllpiperazinecarboxylate
432 (M) IN-(3-{(1S)-1-{4-(cthylsulfonyl)piperazinyljethyi} phenyt)[(6-methyl(3-
' yridyDaminolcarboxamide
382 (M+H) N {3-[(15)-1-(4-acetylpiperazinyl)ethyljphenyl} [(6-methyi(3-
pyridylamino Jearboxamide
: N-{2-fluoro-5-[(methyl {2-
424 (MAE)  [[methyl(methylsulfonylyaminojethyi} amino)methyllphenyl } [ (6-methyl(3-
pyridylVaminolcarboxamide
438 (VEHE) N- {5-[({2-[(ethylsulfonyl)methylamino]ethyl }methylamino)ymetlyl]-2-
{luorophenyl} [{6-methyl(3-pyridy))aminolcarboxamide
308 (M methyl 4-[(1R)-1-(3- {{(G-metlyl(3-
pyridyDaminoJcarbonylamine dphenyDethylpiperazinecarboxylate
412 (M) ethyl 4n[(1R:)~1~(3—{[(6~met?1yl(3— . ‘
pyridyNamino]carbonylamine yphenyhethyllpiperazinecarbox ylate
416 (VD) methyl 4-[(18)-1-(2-fluoro-3- {[{(6-methyl(3-
pyridyl))amino]earbonylamine} phenylethyllpiperazinecarboxylate
. ethyl 4-[(18)-1-(2-fluoro-3- {[(6-methyl(3-
430 MAH) Dvridyl))aminoicm-bonv!aminn}DheanII)gthvlIpinerazinecarboxvlate
‘ IN-{3-[(1S)-1-(4-acetylpiperazinyl)ctliyl]-2-fluorophenyl} [(6-methyl(3-
400 M+ pyridvl))aminoJearboxamide
420 (MAHE) methyl 4-[(2,4-diffuoro-3- {[(6-methyl(3-
nyridyamino]carbonylamine } phenyDimethylipiperazinecarboxylate
420V inethyl 4-[(2,5-difluoro-3-{[(6-methyl{3-
pyridyl)amine]earbonylamino }phenylimethyllpiperazinecarboxylate
398 (M-+1) methyl 4-{2-(3- {[(6-methy}-3-
' pyridyDaminolcarbonylamine iphenylethylpiperazinecarboxylate
ethyl 4-[2-(3-{[(6-methyl-3-
412 () vridyllamino]carbonvlamino  phenvDethvlIpiperazinecarboxylaie
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400 (MtH) N {343-(4-acetyl pi perazi nyl ) propyl]-5-fluorophenyl| (3-
pyndyl anmo) ear boxar nde nethyl 4-(3- {3 -fluoro-5-[(3-

PW dYl am no) ear bonyl am nol phenyl | propyr) pi perazi neear boxyla e 416 ( MtH)
450 (MtH) N-(3- {3[4-(ethylsul fonyl)pip erazinylipropyll

-5-fl uorophenyl) (3- pyridvlam no)oarboxam de ethyl 443-(3-fl uoro-5-

{[ (6-nethyl (3-

pyndyr nam nol car bonyl am no} phenyl | pr opyf |

458 (MrH) nethylethyl 413-(3-fittoro-5-{]

ayri dyp) am ngrearbemyiram-rot-phenyt)-propyt-pib ecar-boxyat-e-464--LM
N-(3- {3[4-(ethylsul fonyl)pi perazinyl]propyl}-5-fluorophenyl)[ (6-nethyl (3-

pyri dyr nam ndl ¥2f9Reani de Compound Name
{4_[(d| rrethy|.a.m..%¥ i farrdltninarazicrtadlnronu1ly o B flunranhanvll[ (& R 3-

)i 1)ani no cafl QE'I"E\T"{VZAI%Sét ﬂ@lfm)yl)pmela{mﬁmf}pl@mn@m@iﬁé@opheny| |
[ (6-rnet hoxy(3 430
13-(2- fluoro 3-{[(6-methyl(3-

430 (MH) pytidyl)aminojcarbonylamine} phenyl)propylIpiperazinecarboxyiate

472 (M) tert-butyl 4-{3-(2-fluoro-3- {{(6-methyl(3-
pyridylYamino]earbonyvlamino } phenylnropyiipinerazinecarboxylate

methyl 4-[(2-hydroxy-3-{[(6-methyl(3-

pi perazi neear boxyl ate 444 (MH -1)
(6-met hyl (3-

1 nl\lbr 971 )

400 (M) yridylNaminoJearbonylamine yphenyDmethylpiperazinecarboxvlate

434 (MFE) N~(3- {{4—(et_'hylsu1fonyl)pipcrazinyl]methyl} -2-lrydroxyphenyD){ (6-methyl{3-
pyridyiNaminecarboxamide

411 (MAH) N-(.3— {2~{4—‘(I\}’,N-dimethy_lcarb amoyl)piperazinyliethyl} phenyh[(6-methyi(3-
pyridylaminolcarboxamide

44T (M) N—[.B.—(z- {4~[(dimethylamino)sulfonyl]piperazinyl} ethyl)phenylif (6-methyl(3~
pyridylYaminoJearboxamide

418 (M) [(6-methyl(3-pyridyl))amino}-N-(3-{2-[4-
(methylsuifonyDpiperazinyl]ethyl} phenylcarboxamide

414 (MAH) ethyl 4-[(2-hydroxy-3-{[(6-methyl(3-
pysidyiamine]carbonylamine yphenvDmethyllpiperazinecarboxylate

420 (MHE) N—(.Z—hydm}i:y-?)— { [4-(mctl}ylsulfonyl)pipel‘azinyl]methyl}phenyl)[(6umethy1(3—
pyridylNamino jearboxamide

332 (M +ﬁ) N-{3-[2-(4-acetylpiperazinyl)ethyl]phenyl} [{6-methyl(3-

pyidylYamine Jearboxamide

372 (M) IN-[2-fluoro-3-(3 ~p1pezazmylpropyl)phenyl][(6»metl1yl(3—
pyridyiaminolcarboxamide

464 (MEHH) Nu(;3~{3—[4—(@thy13u]fonyl}piperazinyl]propyl}~2~ﬂuoropheny1)[(G—methyi(B—
pyridyi)aminolearboxamide

414 (M) N»{3-[3-(4-§cety1piparazipyl)propyl_]—Z-ﬁuorophenyl} [{6-methyl(3-
pyridyVaminolecarboxamide
ethyl 4-{3-(2-fluoro-3-{[(6-methyl(3-

A4 (M) pyridyiDaminolcarbonylamine dphenylpropvllpiperazinecarboxylate

416 (M) methyt 4-[(3-{[(1-hydroxy-6-methyl-3-
pyridyDaminojcarbonylamino} phenyimethyl Ipiperazinecarboxylate

434 (MHED methyl 4-[(2-flooro-3- {[(1-hydroxy-6-metliyl(3-

pyridv))aminolcarbonylamino phenvlinethylipiperazinecarboxvlate
phenylmethyl (25,6R)-4-[(2-flucro-3-{[(6-methyl(3-

506 (MAH)  |pyridyl))amino]carbonylamino }phenylmethyl}-2,6-
dimethylpiperazinecarboxylate
N-{3-{((38,5R)-4-acetyl-3,5-dimethylpiperazinylymethyl]-2-fluorophenyl} [(6-

414 (M) methyl(3-pyridviDaminolcarboxamide
444 (M) tert_—buty] 4-[(2-fluoro-3- {[N-(6-methyl(3-
pyridveabamoyl]amine Y phenyvlimethvlpinerazinecarbox ylate
416 (M) ethyl 4-[(2-fluoro-3- {[N-(6-methyl(3-
- pysidyiDearbamoyllamine Y phenylimethylpiperazinecarbox vlate
386 (MH) ({3-[(4-acetylpiperazinyl)methyl]-2-fluorophenyl } amino)-N-(6-methyl(3-

pyridyDcarboxamide
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met hyl 4-13-(3-1luoro-5-{[(6-netlioxy(3.. 446 (MH)
nmyri dyl f1 am noi car bonyl am nol phenyl ) propyl | pi perazi neear boxyl ate N-( 3-

{3-[4- (et hyl sul fonyl) pi perazi nyl ] propyl|-5-fluorophenyl)[(6-methoxy(3- 480
(MtH) . pyridyl )l anunol ear boxam de Mass Spec data Conpound Nanme 430 (MAN
met hyl 4-[(3-{[(6-acetyl(3-pyridyl))anai nol carbonyl am nol - 5-

fl uor ophenyl ) net hyl | pi perazi neear boxyl ate 358 (M,r') Tn

N-(5-{WBS) pyrrolidin-3-Anethyl am noi methyl ) -2-fluorophenyl)[(6-nethyl (3-
pyri dvrnam ngj ear boxam de tert- butyI (3R) 3- {{(4 flooro 3- {[(6 rrethyl(3-
pyl’l dyl ) ) am porcartomytam-mo} ptrenyt IIb'LlIyI drret-hytatminoFpyrrotdirnecar box
vi ate 458 (\AFI %}%358 (MIm ™! N-(5-

{R(3R) pynol i ;’% et hyl ani noi rnet hyl )COE’H"F%FBTJ‘ﬁenyI ) [ (6-
t hyl ( 3- am 0X de-44 N-e - 3-
En[s ( 6¥m(et hsn Bs ¢ (mym)l d ;‘m(ﬁ g "§ ﬂﬁqﬁ\/ ?@wpmeﬁgﬁﬁﬂuﬁbﬁnﬁamw} e

~‘£ =

?Ilpfz '4d]¥: lul)r 13 EM 1?};‘5 p une 1y calbamoyl)p1pe1azm I]mcihy }- -Euorophenyl)almno]
pyridYl) ) ar nj-notcs
N45- ({4-[ et h-ﬂBt(@Hh{J{)!

met hyl ( 3- pyr f-dyt-pantng
yl (3-py 420 (M +II) Fluoro-3- 4 (methylsulfonyl)plperamnyl Imethyl}phenylyamino }-N-(6-

methvl( 3-pyridyD)earboxamide

methyl (28,6R)-4-{(2-fluore-3-{{(6-methyl(3-

430 (M+H)  [pyridyD))amino]carbonylamino} phenyDmethyl]-2,6~
dimethyipiperazinecarboxylate
N-{3-[((38,5R)-3,5-dimethylpiperazinyl)methyl]-2-flaorophenyl} [ (6-methyl(3-

372 (MHH) o dviaminolcarboxamide
. methyl 4-{(2-fluoro-3-{[(S-methylisoxazol-3~

392 (M+H) vyaminolcarbonyiamino Y phenyDmethylipiperazinecarboxylae
methyl 4-[(2-fluoro-3-{[(4-

405 (M) ﬂuoronhe:wi)amino1ca{::rgn(onvlamino}nhenvl)methvﬂuinerazinecarboxvlate

413 (MHE) methyl 4-[(3-{[N-(6-cyano(3-pyridyl))carbamoyl]amino } -2~
fluorophenylmethyilpiperazinecarboxvlate

430 (M) methyl 4-[(3-{[N-(6-acetyl(3-pyridyl))earbamoyljamino } -2~
fluorophenylimethyljpiperazinecarboxylate

456 (M) me’ghyl 4. {[2~ﬂuoro-3~(A{N—[6-(t1'iﬂuoromethyl)(Bu
pyridyl}]carbamoyl} amino)phenyljmethyl Ipiperazinecarbox vlate
methyl 4-({2-fluoro-3-{(N-(4-

388 (M) pyridyDearbamoylaminophenyl} methyl}piperazinecarboxylate

463 (M) [(3-{[4-(azetidinylsulfonylpiperazinylimethyl}-2-fluorophenyl)amino J-N-(6-
methyl(3-pyridyl))carboxamide

472 (M) ter{-butyl (55,3R)-4-[(2-fluoro-3- {{N-(6-methyl(3- '
pyridylNearbamovliaming tphenylimethyll-3.5-dimethylpiperazinecarbox vlate

430 (M-+H) mef{hyi (55,3R)-4-[(2—ﬂuoro-3—{{N~(6~methy1(3~. _ o
pyridyl)carbamoyltamine} phenylimethyl]-3.5-dimethylpiperazinecarboxylate |

414 (VD) ({3-1((68,2R)-4-acetyl-2,6-dimethylpiperazinyl)methyi]-2-

fluorophenyl} amino)-N-(6-methyl(3-pyridvl))carboxamide
{(5S,3R)-4-[(2-fluoro-3-{ [ N-(6-metlyl(3-

443 (M)  pyridyl))carbamoyljamine } phenylroethyl]-3,5-dimethyipiperazinyl}-N,N-
dimethylearboxamide
[(3-{[(68,2R)-4-(ethylsulfonyl)-2,6-dimethyipiperazinyl jmethyl}-2-
fluorephenyhamino]-N-(6-methvl(3-pyridy)carboxamide
{I3-({(68,2R)-4- (dimelhylamino)suifonyl}-2,6-dimethylpiperazinyl} methyl)-2-
fluorophenyllamino } -N-(6-methvi(3-pyridyDcarboxamide
N-|2-fluoro-3-(1,2,4-rtazolo[3,4-c]piperazin-7-ylrnethylphenyl H (6-methyl(3-
pyridyvi aminolcarboxanide
N-{2-fluoro-3-{(3-wethyl(1,2,4-triazolo[3,4-cJpiperazin-7-
vimethvl]phenvl}[{6-methyl(3-pyridyI)amino jearboxamide

464 (M)

479 (M+H)

382 (M+H)

396 (M-+H)
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LT) 478 (M1'"'" 428 (MI-H Nethyl-N {1-[(4-fluore-3- {[(6-nethyl (3-
pyridyrnam nel earb onylami no | phenyllnmethyll (4-pin eridyl) | acetam de
413 04-1-130 nethyl 4-[(3-{[(6-eyano(3-pyridyl))am noicarbonylam nol -4-
f | uonrohenyl ) met hyl | pi per azi necar boxyl ate 427 M 111) ( ethyl 44(3-
{[(6-cyano(3-pyridyl))am no] carbonylamtto 1 -4-

fl uorophenyl ) net hyl | ni perazi necar boxyl ate 441 ' 1\4+14' ( | nethyl et hyl
44(3- {[(6-cyano(3-pyridyl))am noi carbonyl at ni ne) - 4-

f1 uorephenyl | met hyl | pi perazi ncear boxyl at e 3" (1\ 4+11)

N-{5 [(4 acetyl PT pEI d.AIIIyI)IIb'LIIyIJ-L et upllcnyll I_\U“!.,yol.llu(’.j pyi"l')l)

ammol cal na3 met hyl 4-[( 3-
{[ (6-rethyl (3- ﬁ"‘)“ L)) anmi ¥o| caE E)onyl ani H&TPO%dName

arifluoronett ryt yi-t

4_ [ ( 2_ n.et hyl“ao{(W‘H) mi t §thylk'1 fgtlla?'elﬂ{g

PYri dYl | | ani fotearbonytani 1etf?ylsu1 i
! 408 (M+H) pyridylaminoearboxamide

422 (V) N—(_3~{[4w(f:thylsulfonyl).piperazinyl]methyl}~2~ﬂuo1‘opheny1)(4~

nyridylaminocarboxamide
methyl 4-{(2-fluoro-3-{[(6-methyl(3-
pyridyiNaminolcarbonyvlamino } phenyDmethvl|pinerazinecarbox viate

<Al

4~c];;prera7m—7~y1))methy1] 5 -fluorophenyl} [(6-

%pe%reea-%be*rl—%e%rew:m 452
nyl)piperazinyl imethyl}phenyh(4-

402 (M)

Example 10

Target Identitication Assays

[00204] Specificity assays: Specificity towards cardiac myosin is evaluated by
comparing the effect of the chemical entity on actin-stimulated ATPase of a panel of myosin
isoforms: cardiac, skeletal and smooth muscle, at a single SOuM concentration or to multiple

concentrations of the chemical entity.

Example 11
In vitro Models of Dose Dependent Cardiac Myosin ATPase Modulation
[606205] Reconstituted Cardiac Sarcomere Assay: Dose responses are measured
using a calcium-buffered, pyruvate kinase and lactate dehydrogenase-coupled ATPase assay
containing the following reagents (concentrations expressed are final assay concentrations):
Potassium PIPES (12 mM), MgClz (2 mM), ATP (1 M), DTT (1 mM), BSA (0.1 mg/ml),
NADH (0.5 mM), PEP (1.5 mM), pyruvate kinase (4 U/ml), lactate dehydrogenase (8 Url),
and ANTIFOAM (90 ppm). The pH is adjnsted to 6.80 at 22°C by addition of potassium
hydroxide. Calcium levels are controlled by a buffering system containing 0.6 mM EGTA
and varying concentrations of calcium, to achieve a fiee calcium concentration of 1x10™ M to
1%10°® M.
[00206] The protein components specific to this assay are bovine cardiac myosin
subfragment-1 (typically 0.5 uM), bovine cardiac actin (14 xM), bovine cardiac tropomyosin
(typically 3 uM), and bovine cardiac troponin (typically 3-8 uM). The exact concenirations
of tropomyosin and troponin are determined empirically, by titration to achieve maximal
difference in ATPase activity when MEASURED in the presence of 2 mM BGTA versus that
measured in the presence of 0.1 mM CaCl,. The exact concentration of myosin in the assay is
also determined empirically, by titration to achieve a desired rate of ATP hydrolysis. This
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.in 398 CMi a" 420 (WIIl methyl 4-[(2,6-difluoro-3- {[(6-nethyl(3-
pridyl))am noi car bonyl am nel phenyl | net hyl | pi per azi necar boxyl ate 436 (M1-H)
met hyl 4-[ (4-chloro-2-fluoro-5- {1:(6-nethyl (3-

pyri dyl | ) am nol ear bonyl am no} phenyl | net hyl | pi perazi nccar boxyl ate .r_n 458

(M1 aa' tert-butyl 4-1(1R)-1-(5-fluoro-3- f[(6-nmethyl (3-

pyridyl))am nel ear bonyl am nel nherw | et hyl | pi perazi neear boxyl ate 416
(M-Fl) methyl 4-[(1R)-1-(5-fluoro-3- {[(6-nethyl(3-

yridyrnam nol carbonyl am no 1 phenyl | et hyl | pi perazi necar boxyl ate 430 (MI-H
) ethyl 4-[( mesba(\r@eﬁ hroteiman@atafigng Gluertet dayint{oBs in the Haction of active molecules in

pyri dyMamoj g ﬂﬁ pgrol phenyfleth r a e a ' ml ecarbox |ate 444 (MIH)
et hyl 44(3- {?&0 ety1(3 pyri dyWam no] car bonyl am no} -4-

f | uor ophenyerlW&ORl| | pilyse seaporess arcbiipl amessusgattigcploiin vateplatiophy | 44( 3-

{[(6-acetyl( %oﬂé’sﬁbﬂiﬁ\é%rhf‘% deanponydam %Qk’as% activity (pCaas or pCaso), 80 a preliminary

quorophenyI)nEt perazi necar boxyl a
exper mmnt is pcrfmmed {0 test the msponse of the ATPase aclivity to fiee calcinm
concontrations in the range of 1x10% M to 1x10% M. Subsequently, the assay mixture is
adjusted to the pCaso (typically 3x10” M). Assays are performed by first preparing a dilution
series of test compound, each with an assay mixture containing potassium Pipes, MgCh,
BSA, DTT, pyruvate kinase, lactate dehydrogenase, myosin subfragment-1, antifoam, EGTA,
CaClz, and water. The assay is started by adding an equal volurne of solution containing
potassium Pipes, MgCly, BSA, DTT, ATP, NADH, PEP, actin, tropomyosin, iroponin,
antifoam, and water. ATP hydrolysis is monitored by absorbance at 340 nra, The resulting
dose response curve is fit by the 4 parameter equation y = Bottom + ({Top-
Bottom)/(1+((EC50/X) HilD)). The AC1.4 is defined as the concentration at which ATPase
activity is 1.4-fold higher than the bottom of the dose curve,
[00208] Cardiac Myofibril Assay: To evaluate the effect of chemical entities on the
ATPase activily of full-length cardiac myosin in the context of native sarcomere, skinned
myofibril assays are performed. Cardiac myofibrils ave obfained by homogenizing cardiac
tissue in the presence of a non-ionic detergent. Such treatment removes membranes and
majority of soluble cytoplasmic proteins but leaves intact cardiac sarcomeric acto-myosin
apparatus. Myofibril preparations retain the ability to hydrolyze ATP in a Ca"™ controlled
manner. ATPase activities of such myofibril preparations in the presence and absence of
chemical ENTITIES are assayed at Ca'" concentrations across the entire caloium esponse range

but with preferred calcium concentrations giving, 25%, 50% and 100% of a maximal rate.

{00209} Myofibrils can be prepared from either fresh or flash frozen tissue that has
been rapidly thawed. Tissue is minced finely and resuspended in a relaxing buffer containing
the following reagents (concentrations expressed are final solution concenirations): Tris-FHCI
(10 mM), MeCla (2 mM), KCL(75 mM), EGTA (2 mM), NaN3 (1 mM), ATP (1 mM),
phosphocreatine (4 mM), BDM (50 mM), DTT (1 mM), benzamidine (1 mM), PMSF (0.1
mM), leupeptin (1 ug/mi), pepstatin (I ug/mi), and triton X-100 (1%). The pk is adjusted to
7.2 at 4°C by addition of HCl. After addition of EDTA to 10 mM, the tissue is minced by
hand at 4°C, in a cold room and homo genized using a latge rotor-stator homogenizer (Ommni
Mixer). After blending for 10s, the material is pelleted by centrifugation (5 minutes, 2000x g
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and finally 100 pm nylon mesh (Specteum Lab Products) to generate homogenous mixtures
and pelleted down, Finally, the myofibrils are resuspended in a storags buffer containing the
following reagents (concentrafions expressed are final solution concentrations): Potassium
PIPES (12 mM), MgCla (2 mM), and DTT (1 mM). Solid sucrose is added while stitring to
10% (w/v) before drop-freezing in liquid nitrogen and storage at -80°C,
[60210] Dose responses are measured using a calcium-buffered, pyruvate kKinase and
lactate dehydrogenase-coupled ATPase assay containing the following reagents
(concentrations expressed are final assay concentrations): Potagsium PIPES (12 mM), MgClz
(2 mM), ATP (0.05 mM), DTT (1 mM), BSA (0.1 mg/ml), NADH (0.5 mM), PEP (1.5 mM),
pyruvate kinase (4 Ulul), lactate dehydrogenase (8 U/ml), and antifoam (90 ppm). The pH is
adjusted to 6.80 at 22°C by addition OF polassivm hydroxide. Calcium levels are controlled
by a buffering system containing 0.6 mM EGTA and varying concenirations of calcium, to
achieve a free caleium concentration of 1x10™ M to 1x10® M. The myofibril concentration
in the final assay is typically 0.2 to 1 mg/mi.
[00211] Dose responses are typically measured at the caleium concentration
corresponding to 25%, 50%, or 100% of maximal ATPase activity (pCazs, pCaso, pCaian), 80
a preliminary experiment is performed to test the respouse of the ATPase activity to fiee
calcium concentrations in the range of 1x10™ M to 1x10° M. Subsequently, the assay
mixture is adjusted to the pCaso (typically 3x107 M), Assays are performed by first preparing
a dilution series of test compound, each with an assay mixture containing potassium Pipes,
MgClz, BSA, DTT, pyruvate kinase, lactate delwydrogenase, cardiac myofibrils, antifoam,
BGTA, CaClz, and water, The assay is started by adding AN equal volume of solution
containing potassium Pipes, MgCly, BSA, DTT, ATP, NADH, PEP, antifoam, and water.
ATP hydrolysis is monitored by absorbance at 340 nm. The resulting dose response curve is
fit by the 4 parameter equation y = Bottom + ((Top-Bottom)/(1-+H{(EC50/X) Hl)). The
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Example 12

Myocyte Assays A

[00212] PREPARATION OF ADULT CARDIAC VENTRICULAR RAT MYOCYTES. Adult male
Sprague-Dawley rats are ancsthetized with a mixture of isoflurane gas and oxygen. Hearts

are quickly excised, rinsed and the ascending aorta cannulated. Continuous refrograde
perfusion is initiated on the hearts at a perfusion pressure of 60 cm Ha0, Hearts are first
perfused with a nominally Ca®" free modified Krebs solution of the following composition:
110 mM NaCl, 2.6 oM KCL, 1.2 M KFLPO4s 7Hz0, 1.2 mM MgSOs, 2.1 oM NalCOs, 11
mM glucose and 4 mM Hepes (all Sigma). This medium is not recirculated and is continually
gassed with Oz, After approximately 3 minutes the heart is perfused with modified Krebs
buffer supplemented with 3.3% collagenase (169 /mg activity, Class II, Worthington
Biochetnical Corp., Freehold, NJ) and 25 M final calcium conceniration until the heart
becomes sufficiently blanched and soft. The heart is removed from the cannulae, the atria
and vessels discarded and the ventricles are cut into small pieces. The myocyles are dispersed
by gentle agitation of the ventricular tissue in fresh collagenase containing Krebs priot to
being gently forced through a 200 wm nylon mesh in a 50 co tube. The resulting myocytes are
resuspended in modified Krebs solution containing 25 pm caleivm. Myocytes are made
caleium tolerant by addition of & calcium solution (100 M stock) at 10 minute intervals until
100 uM calciwm is achieved. After 30 minutes the supernatant is discarded and 30 — 50 ml of
Tyrode buffer (137 mM NaCL, 3.7 mM KCL, 0.5 mM MgCL, 11 mM glucose, 4 mM Hepes,
and 1.2 mM CaCly, pH 7.4) is added to cells, Cells are kept for 60 min at 37°C prior o
initiating experiments and used within 5 lus of isolation. Preparations of cells are used only
if cells first passed QC criteria by responding to a standard (>150% of basal) and
isoproterencl (ISO; > 250% of basal), Additionally, only cells whose basal contractility is
betweon 3 and 8 % ave used in the following experiments,

[60213] ADULT VENTRICULAR MYOCYTE CONTRACTILITY EXPERIMENTS.  Aliquots of
Tyrode buffer containing myocytes are placed in perfusion chambers (series 20 RC-27NE;
Warner Instruments) complete with heating platforms. Myocytes are allowed to attach, the

chambers heated to 37°C, and the cells then perfused with 37°C Tyrode buffer. Myocytes are
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displayed on a computer sereen at a sampling speed of 240 Hz. [Frame grabber, myopacer,
acquisition, and analysis software for cell contractility are available from fonOptix (Milton,
MA).}] After a minimum 3 minute basal coniractility period, test corapounds (0.01 — 15 uM)
are perfused on the myocytes for 5 minutes, After this time, fresh Tyrode buffer is perfused
to detenmine compound washout characteristics. Using edge detection strategy, contractility
of the myocytes and contraction and relaxation velocities are continuously recorded.
[00214] CONTRACTILITY ANALYSIS:  Three or more individual myocytes are tested per
chemical entity, using {wo or more different myocyte preparations. For each cell, twenty or
more contractility transients at basal (defined as 1 min prior to infusion of the chemical
entity) and after addition of the chemical entity, are averaged and compared. These average
transients are analyzed to determine changes in diastolic length, and using the Ionwizard
analysis program (TonOptix), fractional shortening (% decrease in the diastolic 1ength), and
maximum contraction and relaxation veloocities (um/sec) are determined. Analysis of
individual cells are combined, Increase in fractional shortening over basal indicates
potentiation of myocyte contractilify.
[060215] CALCIUM TRANSIENT ANALYSIS: Fura loading: Cell permeable Fura-2
(Molecular Probes) is dissalved in equal amounts of pluronic (Mol Probes) and FBS for 10
min at RT. A 1 uM Fura stock solution is made in Tyrode buffer containing 500 mM
lprobenecid (Sigma). To load cells, this solution is added to myocytes at RT. After 10 min,
the buffer is removed, the cells washed with Tyrode containing probenecid and incubated at
RT for 10 min. This wash and incubation is repeated. Simultanecus contractility and
calcium measurements are determined within 40 min, of loading.
(00216} Imaging: A test compound is perfused on cells. Simultaneous contractility
and calcium transient ratios are determined at baseline and afier addition of the compound.
Cells are digitally imaged and contractility determined as described above, using that a red
filter in the light path to avoid interference with fluorescent caleivm measurements.
Acqnisition, analysis software and hardware for caleium transient analysis are obtained from
IonOptix. The instrumentation for fluorescence measurement includes & xenon arc lamp and

& Hyperswitch dual excitation light source that alternates between 340 and 380 wavelengths
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at basal and after compound addition, where averaged and compared. Contractility average

N
|

transients are analyzed using the lonwizard analysis program to determine changes in
diastolic length, and fractional shorfening (% decrease in the diastolic length). The averaged
calcium ratio transients are anatyzed using the Jonwizard analysis program to determine
changes in diastolic and systolic ratios and the 75% time to baseline (T7s).

[00218] DURABILITY: To determine the durability of response, myocytes are
challenged with a test compound for 25 minutes followed by a 2 min. washout period.
Contractility response is compared at § and 25 min. following compound infusion.

[00219] THRESHOLD POTENTIAL: Myocyles are field stimulated at a vollage
approximately 20% above threshold. In these experiments the threshold voltage (minimum
voltage to pace cell) is empirically determined, the cell paced at that threshold and then the
test compound is infused. After the aclivity is at steady state, the voltage is decreased for 20
seconds and then restarted. Alteration of ion channels corresponds to increasing or lowering
the threshold action potential.

[00220] Hz rreEQUENCY: Contraciility of myocytes is determined at 3 Hz as follows: a
1 min. basal time point followed by perfusion of the test compound for 5 min. followed bya 2
min. washout, Afier the coll contractility has returned completely to baseline the Hz
frequency is decreased to 1. After an initial acclimation period the cell is challenged by the
same compound. As this species, rat, exhibits a negative force frequency at 1 Hz, at 3 Hz the
FS of the celt should be lower, but the cell should still respond by increasing its fractional
shortening in the presence of the compound.

{00221} ADDITIVE WITH JSOPROTERENOL; To demonstrate that a compound act via a
different mechanism than the adrenergic stimulant isoproterenol, cells are loaded with fura-2
and simultaneous measurement of coniractility and calcinm ratios are determined, The
myocytes are sequentially challenged with 5 pm or less of a test compound, buffer, 2 nM

isoproterenol, buffer, and a combination of a test compound and isoproterenol.

Example 13
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converted to a single-headed soluble form (S1) by a limited proteolysis with chymotrypsin,
Other sarcomeric compenents: troponin complex, tropontyosin and actin are purified from
bovine hearts (cardiac sarcomere) or chicken pectoral muscle (skeletal sarcomere).
[00223] Activity of myosins is monitored by mieasuring the rates of hydrolysis of ATP.
Myosin ATPase is very significantly activated by actin filaments. ATP turnover is detected
in a coupled enzymatic assay using pyruvate kinase (PK) and lactate dehydrogenase (LDH).
In this assay each ADP produced as a result of ATP liydrolysis is recycled to ATP by PK with
a simultaneous oxidation of NADH molecule by LDH. NADH oxidation can be conveniently
monitored by decrease in absorbance at 340nm wavelength.
[60224] Dose responses are measured using a caleinm-buffered, pyruvate kinase and
lactate dehydrogenase-coupled ATPage assay containing the following reagents
(concentrations expressed are final assay concentrations): Potassium PIPES (12 mM), MgCla
(2 mM), ATP (1 mM), DTT (I mM), BSA (0.1 mg/ml), NADH (0.5 mM), PEP (1.5 mM),
pyruvate kinase (4 U/ml), Jactate debydrogenase (8 U/ml), and antifoam (90 ppm). The pH is
adjusted to 6.80 at 22°C by addition of potassium hydroxide. Calcium levels are controlled
by a buffering system. containing 0.6 M BGTA and varying concentrations of calciwm, to
achieve a fice calcium concentration of 1x10™ M to 1x10° M,
[00225] The protein components specific to this assay are bovine cardiac myosin
subfragment-1 (typically 0.5 uM), bovine cardiac actin (14 uM), bovine cardiac tropomyosin
(typically 3 pM), and bovine cardiac troponin (typically 3-8 1M). The exact concentrations
of tropomyosin and troponin are determined empirically, by titration to achieve maximal
difference in ATPase activity when measured in the presence of 1 mM EGTA versus that
measured in the presence of 0.2 mM CaCly. The exact concentration of myosin in the assay is
also defermined empirically, by titration to achieve a desired rate of ATP hydrolysis. This
varies betwoen protein preparations, due to variations in the fraction of active molecules in
each preparation. |
[00226] Compound dose responses are typicaily measured at the caleinm concentration
corresponding to 50% of maximal ATPase activity (pCaso), 50 a preliminary experiment is

performed to test the response of the ATPase activity to free calcium concentrations in the
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water. Tle assay is started by adding an equal volume of solution containing potassium
Pipes, MgClz, BSA, DTT, ATP, NADH, PEP, actin, tropomyosin, troponin, antifoam, and
water. ATP hydrolysis is monifored by absorbance at 340 nm. The resulting dose response
curve is fit by the 4 parameter equation y = Botiom + ((Top-Bottom)/{1+((EC50/X)AHID)),
The AC1.4 is defined as the concentration at which ATPase activity is 1.4-fold higher than
the bottom of the dose curve,
[00227] Ability of a compound to activate cardiac myosin is evaluated by the effect of
the compound on the actin stimulated ATPase of S1 subfragment. Actin filaments in the
assay are decorated with troponin and fropomyosin and Ca++ concenfration is adjusted to a
value that would result in 50% of maximal activation. S1 ATPase is measured in t'he presence
of a dilution series of the compound. Compound concentration required for 40% activation
above the ATPasc rate measured in the presence of control (equivalent volume of DMSO) is

reported as ACaq.

Example 14

In vivo Fractional Shortening Assay

[00228] ANIMALS Male Sprague Dawley rats from Charles River
Laboratories (275 — 350 g) arc used for bolus efficacy and infusion studies. Heart fajlure
animals are described below. They are housed two per cage and have access to food and
water ad libitum, There is a minimuim three-day acclimation period prior to experiments.
[00229] ECHOCARDIOGRAPHY Anirmals are anesthetized with isoflurane and
maintained within a surgical plane throughout the procedure. Core body temperature is
mamtained at 37°C by using a heating pad. Once anesthetized, animals are shaven and hair
remover is applied fo remove all traces of fur from the chest area. The chest area is further
prepped with 70% BTOH and ultrasound gel is applied. Using a GRE System Vingmed
ultrasound system (General Bluctric Medical Systems), a 10 Mz probe is placed on the chest
wall and images are acquired in the short axis view at the level of the papillary muscles, 2-D
M-mode images of the left ventricle are taken prior to, and after, compound bolus injection or

infusion. In vivo fractional shortening {(end diastolic diameter - end systolic diameter)/ end
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fractional shortening is determined using echocardiography as described above, For bolus
and infusion protocols, five pre-dose M-Mode images are taken at 30 second intervals prior to
bolus injection or infusion of compounds. After injection, M-mode images are taken at 1 min
and at five minute intervals théreafter up to 30 min. Bolus injection (0.5-5 mg/kg) or infusion
is via a tail vein catheter. Infusion parameters are defermined from pharmacokinetic profiles
of the compounds. For infusion, animals received a 1 minute loading dose immediately
followed by a 29 minute infusion dose via a tail vein catheter. The loading dose is calculated
by detexmining the target concentration x the steady state volume of distribution. The
maintenance dose concentration is determined by taking the target concentration x the
clearance, Compounds are formulated in 25% cavitron vehicle for bolus and infusion

protocols. Blood samples ate taken to determine the plasma concentration of the compounds.

Example 15

Hemodymamics in normal and heart failure animals

[00231] Animals are anesthetized with isoflurane, maintained within a surgical plane,
and then shaven in preparation for catheterization, An incision is made in the neck region and
the right carotid artery cleared and isolated. A 2 French Millar Micro-tip Pressure Catheter
(Millar Instruments, Houston, TX) is cannulated into the right carotid artery and threaded past
the aorta and into the left ventricle. End diastolic pressure readings, max +/ - dp/dt, systolic
pressures and heart rate are determined continuously while compound or vehicle is infused.
Measurements are recorded and analyzed using a PowerLab and the Chart 4 sofiware program
(ADInstruments, Mountain View, CA). Hemodynamics measurements are performed at a
select infusion concentration. Blood samples are taken to determine the plasma concentration

of the compounds,

Example 16
Left Coronary Artery Occlusion Model of Congestive Heart Failure
[00232] ANIMALS Male Sprague-Dawley CD (220-225 g; Charles River)

rats are used in this experiment. Animals are allowed fiee access to water and commercial

rodent diet under standard laboratory conditions. Room temperature is maintained at 20~
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N-{ 343- (4- acetrpl pispgegzi nyppropyl : 1-2-f1 uor ophenyl } [(6-nmethyl (3-

pyridyl)lam rtgéﬁg{ boxagécq-%smf‘?i’lb(}gﬁlbééi& (2-fl U%I;licl)ﬁa?s-a{re[ zgngc;sglgttizr(]a%i/ lwcltﬁ-

' ketamine/xylazine (95 mg/kg and 5 mg/kg) and intubated with a 14-16-gauge modified
infravenous catheter. Anesthesia lovel is checked by toe pinch. Core body temperature is
maintained at 37°C by using a heating blanket. The surgical area is clipped and scrubbed.

The animal is placed in right lateral recumbency and initially placed on a ventilator with a
peak inspiratory pressure of 10-15 em Hz0 and respiratory rate 60-110 breaths/min. 100% O
1s delivered to the animals by the ventilator. The surgical site is scrubbed with surgical scrub
and alcohol. An incision is made over the 1ib cage at the 4™-5" intercostal space. The
underlying muscles are dissectod with care to avoid the lateral thoracic vein, to expose the
intercostal muscles. The chest cavity is entered through 4™.5" intercostal space, and the
incision expanded to allow visualization of the heart. The pericardium is opened to expose
the heart. A 6-0 sillc suture with a taper needle is passed around the left coronary artery near
its origin, which lies in contact with the left margin of the pulmonary cone, at about 1 rm
from the insertion of the left auricular appendage. The left coronary artery is ligated by tying
the suture around the artery (“LCL”). Sham animals are treated the same, except that the
suture is not tied. The incision is closed in three layers. The rat is ventilated until able to
ventilate on its own. The rats are extubated and allowed to recover on a heating pad.
Animals receive buprenoiphine (0.01-0.05 mg/kg SQ) for post operative analgesia. Once
awalke, they are returned to their cage, Animals are monitored daily for signs of infection or
distress. Infected or moribund animals are enthanized. Animals are weighed once a week.
[00234} BEERFICACY ANALYSIS Approximately eight weeks after infarction
surgery, rats are scanned for signs of myocardial infarction using echocardiography. Only
those animals with decreased fractional shortening compared to sham rats are ulilized further
in efficacy experiments. In all experiments, there are four proups, sham + vehicle, sham -+
compound, LCL + vehicle and LCL + compound. At 10 -12 weeks post I.CL, rats are infused
at 4 select infusion concentration. As before, five pre-dose M-Mode images are taken at 30
second intervals prior to infusion of compounds and M-mode images are taken at 30 second
ntervals up to 10 minutes and every minute or at five minute intervals thereafter. Fractional
shortening is determined from the M-mode images, Comparisons between the pre-dose

fractional shorlening and compound trealment are performed by ANOVA and a post-hoc
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ovridvl))am nol parbonyl am no 1 phenyl bronvl| pi Der azi neear boxyl at 444
(M+1-.1) 416 (MtH) net hyl 44(3- {[(1l-hydroxy-6-nethyl- 3-
pledthan1nolcarbonylan1nohen 1 neth 1 piterazinecarboxylate 434 (M 1-H)

met hyl 4-[(2-fluoro-3- {[(1-hydroxy-6-nethyl (3- ..

pyr | dyl bannno) ear bonyl am nel phenyl ) met hvl | pi per azi necar boxyl ate 506 (MtH)
phenyl met hyl (2S,6R)-4-[(2-fluoro-3-{[(6-nethyl (3-

pyri dyl))am noi car bonyl am no} phenypnet hyl ] - 2, 6-

di met hvl pi perazi necar boxyl ate N {3-

[((38, 5R)- 4- agabs ﬁevéna@umishmhmm ) DRl g Zfd 19 aRhenEh (6

met hyl ( 3- pyri dyl Dam nol car boxam de tort

4-[(2-fl uoro- %e%qamm@S%lWPmﬂunéwsmm )e@ mmwonocelrw ﬁ‘%fel}mqﬁhenyl ) net hyl |
pi p erazinec aﬁoﬁ@&yr{aﬁﬁ&hm%temm&”c'o gunfdé MOELr Biturd bak1B- mﬂM1lle@ﬂ1e mfusmn

pyndyl ) ear banovl | ani nol hen pi perazi necar boxyl ate 41 M+H)”

(MrH) ({3- [(41‘315‘66&1‘;‘/1!‘36%@%5 We}a‘aﬁtdﬁ{ﬂﬂ}m@ f1 uor ophenyHani no) - N—(6 met hy! ( 3-

owi dyl | ') car bopezBisfle  When tested as described in Examples 10-16, chemical entities desoribed
: herein are shown to have the desired activity.

[00236] While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various changes
may be made and equivalents may be substituted without departing from the true spirit and
scope of the invention. In addition, many modifications may be made to adapt a particular
sitnation, material, composition of matter, process, process step or steps, (o the objective,
spirit and scope of the present invention. All such modifications are intended to be within the
scope of the invention. All patents and publications cited above are hereby incorporated by

reference.

Txample 17

Cardiac Contractility in vifre and in vivo in a Rat Model of Heart Failare

[060237 A myofibril assay is used to identify compounds (myosin activators) that
directly activate the cardiac myosin ATPase. The cellular mechanism of action, in vivo
cardiac fimetion in Sprague Dawley (SD) rats, and efﬁcﬁcy in 8D rats with defined heart
failure to active compound is then determined. Cellular contractility was quantified using an
edge defection strategy and calcium transient measwred using fura-2 loaded adult rat cardiac
myocytes. Cellular contractility increased over baseline within 5 minutes of exposure fo an
active compound (0.2 {JM) without altering the caleium transient. Combination of active
compound with isoproterenol (O-adrenergic agonist) should result only in an additive
increase in contractility with no further change in the calcium transient demonstrating the
active compound was not inhibiting the PDR pathway. Ji vive contractile function in
anesthetized SD rats is quantified using echocardiography (M-mode) and simultaneous
pressure measurements. SD rats are infused with vehicle or active compound at 0.25 — 2.5
mg/kg/hr. The active compound should increase fractional shortening (FS) and ejection
fraction (EF) in a dose-dependent manner with no significant change in peripheral blood
pressures or heart rate except at the highest dose. Rats with defined heart failure induced by

left coronary ligation, or sham treated rats may have similar and significant increases in FS
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Mass Spec data Conpound Nane 451 ( Mai) _
([3-({4-](di met hyl am no) sul fonyl i pi perazi nyl ) nmet hyl ) -2-fl uorophenyl ] arni no
N- ( 6- et hyl ( 3-wi dYMear boxanm de 415 (MtH) [(3- _
{[4- (N, N-di met hyl car banoyl ) pi perazi nyl ] met hyl }-2-fl uor ophenypam no] -
N- ( 6- met hyl awskl y1)) ear boxarni de 436 (MH) [ (3-
{[4- (et hyl sul fonyppi perazi nyl ] nethyll-2-fl uorophenyl)am nol - N (6-
met hyl (3- pyridyl)) carboxam de 422 (M-H) K2-fl une- 3-
([ 4- (et hyl sul f onyl ) pi per azi nyl ] net hyl | phenyl ) am no] - N- ( 6-

met hyl ( 3- pyr i @iiIBFivdan bosamitd). 4302 kel asivdysimpound. n summary, the active

28, 61t ) - 4- z Qs eaddlb.85 Wl G3= . .

g)pi dyl) g am %g%gg%%%ﬁ%!%ﬁd%%}ggﬁg&n@%t% \’ﬁi}l'oyt_uéfx%q_s1ng the calcium fransient and was

di met hyl pi perdSsapievsr best yiods! ef BA2 fHilbeHndidbiuting Sefactive compound may be a nseful

((38, 510) - 3. Sndligmmbdin bl Rakda M LR Ange! | orop enyl) [(6-methyl (3 -

y - -

PYr 1 dY11) afmmol car boxam de ne uoro-3-{[ (5-net hyl i soxazol - 3-

ypam nol car bonyl am no} phenyl ) met hyl | pi per ni neear boxyl ate ., 392 (ML+1.i X'
Example 18
Pharmacology
[60238] The pharmacology of at least one chemical enlity described herein is

Investigated in isolated adult rat cardiac myocytes, anesthetized rats, and in a chronically
instrumented canine mode] of heart failure induced by myocardial infarction combined with
rapid ventricular pacing. The active compownd increases cardiac myocyte contractility (BC20
= 0.2 M) but does not increase the ma:gnitude or change the kinetics of the caleiwn transient
at concentrations up to 10 M in Fura-2 loaded myocytes. The active compound (30 M) does
not inhibit phosphodiesterase type 3.

[00239) In anesthetized rats, the active compound increases echocardiographic
iractional shortening from 45 5.1% to 56 4.6% afier a 30 minute infusion at 1.5 mg/kg/hr
(=6, p <0.01).

[00240] In conscious dogs with heart {ailure, the active compound (0.5 mg/kg bolus,
then 0.5 mg/kg/hr i.v. for 6-8 hours) increases fiactional shortening by 74 7%, cardiac output
by 45 9%, and stroke volume by 101 19%. Heart rate decreases by 27 4% and lef} atrial
pressure falls from 22 2 mpalg to 10 2 mmBg (p < 0.05 for all). In addition, neither mean
atterial pressure nor coronary blood flow changes significantly, Diastolic funetion is not
impaired at this dose. There are no significant changes in a vehicle treated group. The active
compound improved cardiac function in a manner that suggests that compounds of this class

may be beneficial in patients with heart failure,

Example 19

Pharmaceutical Composition

[00241)] A pharmaceutical composition for intravenous administration is prepared in
the following manner,

[00242] 1 mg/ml, (as free base) IV solution with the vehicle being 50 mM citric acid,
pH adjusted to 5.0 with NaOH:
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405 (MtH) nethyl 4-[(2-fluoro-3- {[(4- fluorophenyl)am nol oarbonyl am no
| phenyl ) met hyl | ui nerazi necar boxyl ate 413 (M+H) net hyl

4-1(3-{[ N-(6-cyano(3-pyridyl))carbanoyl ] am no) - 2-

f | uor ophenyl hnet hyl | pi per azi neear boxyl ate 430 (MtH) net hyl 44(3-
{[N-(6-acetyl(3-pyrldyl))carbanoyliam nol-2-

fl uoropherw ) net hyl bh. ) erazi neear boxyl ate 456 (M+H) net hyl 4-
{[2-fluoro-3-({N46-(trifluoromethyl)(3- pyridyl)icarbanoyl |

am no) phenvl i net hyl | pMer azi necar boxylate , 388 (1\4+4.fl' nethyl 4-(

(2.-fluoro-3-f(N- (&= " P
pyridyI)earbarnoyJaELnnﬂﬂH@ﬁﬁffﬁﬁthmg Qg[ayP“gBHWBBQQ?Ef% 463 [ (MrH) [ ( 3-
{[4- (azetidinylsu ﬂmnyM%pMpera2|nyI]nethyHXm:Z:f!uorophenyparnin61-N—(6-
(55, 3R -4 (211 O PGEN o mat byl (A - d0sE
pyricIyl))carbanD/SMWWmﬁmmhmﬂd)nethy1115 dwﬂﬁﬁyﬁate 430 (Mrm ' et hyl

(5S,3R) -4-[(2-fl u)gp 3 NN yi3F—pwi rbanmoytamnot
phettyl |l methyli-3 d&”RﬁP mmml@ﬁ¥L2|nedarﬁ@ﬁ%éf§?4l4 (M+H)
({3-R(68, 212) - 4- aééﬂymnﬂnﬁmdMManyMmmpemazmmymamBEHWVPhZQJhhuﬂhmphenyl
anlno) N- (6-met hyl (3. -pyridyl))carbox am de 443 (M+H)

[00243] A suitable compounding vessel is filled with WFI to approximately 5% of the
bulk solution volume. The citric acid (10.51 g) is weighed, added to the compounding vessel '
and stirred to produce 1 M citric acid. The active agent (1.00 g) is weighed and dissolved in
the 1 M citric acid solution. The resulting solution is transferred to a larger suitable
compounding vessel and WET is added to approximately 85% of the bulk solution volume.

The pH of the bulk solution is measured and adjusted to 5.0 with 1 N NaOF. The solution is
brought to its final volume (1 liter) with WFL
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{(58,3R)-4-[(2-fluoro-3- {[N-(6-nethyl(3-

pyridyl)) ear hanmoyfj am no} phenyl ) net hyl | - 3, 5- di net hyl pi perazi nyl) - N, Ndi net hy
| ear boxnm de [ ( 3-

{[ (8BS, 2R) - 4- (et hyl sul fonyl) - 2, 6-di met hyl pi perazi nyl ] net hyl) -2-

fl uor ophemd) am nol - N. S- et hyl (3- pyridvl))car boxam de

{[34{ (68, 212) - 4- Rdi net hyl am no) sul f onyl) - 2, 6- di net hyl pi perazi nyl }

met hyl ) -2- fl uorophenyl i am no)- N (6-net hyl (3-pyri dvMear boxam de 464 (MH)

., 479 (Mm1-Whet isadlaintad:s)

N-12-fluoro-3-(1,2,4-triazol o[ 3,4-tiperazin-7-ylmethyl)phenyli[(6-nethyl (3-
pyri dvMar ni nol oar boxam de 396 (M.p.,' N

{2-fluoro-3-[(3-methyl (1, 2,4-triazol o] 3, 4-c] pi perazi n-7-

yrnmet hyl 1pher r v1A bofrfpoumt oy Ebimoharic dwnd)dr anpharmiacenialigscdeptablssaliSpec dat a
Conpound Nane 410 (M-E1) N

(3-1(3-pidhydf( 1, 2,4-triazol o 3, 4-c) pi perazin-7-yl))nmethyl]-2-fl uorophenyl}
[ (6- methyl (3-pyridvll)aininoi carboxanm de N (2-fl uoro-3-

([ 4- (et hyl sul fony1l) pi perazi nyli net hyl | phenyl ) (4-

pyr ni vl anmo) car boxam de

N-(3-{[4- (et hyl sul fonyl) pi perazj nyR{-pet - 2R i uor ophenyl ) (4-
wr i dyl am nol car boxani de 408 @)} I
Re R Ry
Formula ic

wherein

T1is ~CHR4-, or -CHR14CHRs-;

nis one, two, or three;

R2 is optionally substituted aryl, optionally substituted aralkyl; optionally
substituted cycloalkyl, optionally substituted heteroaryl, optionally substituted
heteroaralkyl or optionally substituted heterocycloalkyi;

Rais hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryi;

R4 is hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl;

Rsis hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl,

each Rg and Ry is independently selected from hydrogen, aminocarbonyl,

alkoxycarbonyl, optionally substituted alky!, and optionally substituted alkoxy, or Rg and
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422 (mt-H (M1 40211) methyl 4-[(2-fluoro-3- ([(6-incthyl (3-
nVri dvr nam nol car bonvl ar ni nol phenyl ) net hyl | pi ncrazi necar boxyl ate Exanpl e
10 Target ldentification Assays [002041Specificity assays: Specificity
towards cardiac myosin is evaluated by conparing the effect of the chem cal
entity on actin-stinulated ATPase of a panel of nyosin isofornms: cardiac,
skel etal and snooth nuscle, at a single 50pM concentration or to nultiple
concentrations of the chemcal entity. Exanple 11 In vitro Mddel s of Dose
DependeRy. takea tegethgrositmthaTraben ibabichttheynansoatkaberetosmsan epfick@llcar di ac
Sar conere Assay: Dose responses are neasured using a cal cium buffered,
pyr uvat sutistiiated 3ol 7t raemberediiiy ehichapisnalboinpbpdratdPase cadsapddibional ni ng
the foll owi ng reagents (concentrations expressed are final assay
concent hatereatsins, Boleatesiftom R, BESndIR i )ringygC12 (2 mW), ATP (1 mM), DIT (1
inM, BSA (0.1 ng/nil), NADH (0.5 mM), PEP (1.5 mV), pyruvate kinase (4
wit), | actat R, deydrcRaanag, EdbrdRlarorgr opBRdHPAME Pk, dporiay S

c

adjusted to 6.80 at Z22C by additioh of " potassi um hydroxi de, iumlevels

are con el dauidoBUIAG: SHRHAIT) SEB TR GoBnEETA and Varyi ng

f :
concentrations cni eve ree cal ciumconcentration of

| X104 M Lo LXIORS, Mg ROORGRATIG I ELBCRATRINFOARGRRCEhdEI Qubbliiiatosay

are bovi ne cda nyosl ragie yp:fal 0 hng i ac gctin
14 . . . i . .

(e o P RSRaL Befihd SBHL R SrUBhaB obel B R el

i 1 or cREROTANY RHPRLIGLRPIRCS th RSB oH Lo B RO IREEaI 2 i M EGTA

versus that measured in the presence of 0.1 nmM CaC z. The exact

concent SHbstiutedfcyaipalionyi eptionally substitited suifenyd cortionaly gubsituted aming, by
titration to achieve a desired rate of ATP hydrolysis. This varies between
pr ot ei noptienalyaubstitiiedicysioatky aandchoptionslly substéufedduterosydpalkylt i ve nol ecul es
in each preparation. [00207][ Dose responses are typically neasured at the
cal ci m concegnt r af compoumdesf[tiaick hgntifor 2bpharmasétticd!lyremcepable/datbibereof,
activity (pCa25 or pCaso), so a preliindnaly experinent is perfornmed to

test theHeesindnganaRq; aee i‘?ﬂi@géﬁd@ﬁtyisdléd{e@ troht Bydregés, rgihghrRadxyat i ons in
the range of 1x10-4 Mto 1X10-8 M Subsequently, the assay m xture is

adj ust e%étﬁoﬂ&?rw,%tlﬁéw&bﬂﬁﬂyb{ PRSI MoongS RbprapckyRaioyITesh-by first

preparing a ution seri'es of "'test conmpound, each with an assay m xture
Genydr opar2EaRERlL LRl Y R NN L BV PR e
25527 Sk a e RO oA B SloSe AR Rt oo v
e e R ok o SO B TR SOAOR . o' ™
concent reAhaRSSIORATP. At P BehanesH oS, loaNssienamisn NNt om of
the dos%tt?aunre\éﬁl'fonamido, N-methoxycarbonyl-N-methylamino, N-ethoxycarbonyl-N-

methylamino, N-isopropoxycarbonyl-N-methylamino, N-fert-butoxycarbonyl-N-

methylamino, acetamido, N-methylacetamido, N-methyipropionamido, N-

methylisobutyramido, amino, methylamino, dimethylamino, N-methyl-(dimethylamino

sulfonyl)amino, and piperidin-1-yt.
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[ 00208] Cardi ac Myofibril Assay: To evaluate the effect of chemcal entities
on the ATPase activity of full-length cardiac nyosin in the context of
native sarconere, skinned nyofibril assays are perforned. Cardi ac
nyofibrils are obtai ned by honbgeni zing cardiac tissue in the presence of a
non-ioni c detergent, Such treatnent renoves nenbranes and majority of

sol ubl e cytoplasm c proteins but |eaves intact cardiac sarconeric
acto-nyosi n apparatus. Mofibril preparations retain the ability to

hydrol yze AT i n AcompeundnefrGialned ansierea phaxmrapsetieallyi adcepblesaltuch
nyofibril preparations in the presence and absence of chem cal ENTITIES are
assayedtraredd; whergre R issélecteddomo sptidfal yesubistiteterbples nyn apdispalhssubrstinged but
with preferred cal ciumconcentrations giving, 25% 50% and 100% of a

maxi mal naplitayl, éﬁmwmﬁiitbtdd Syreciyl, Sistiarattp substitiitedrthiaizolyg opliowsity or fl ash
frozen tissue that has been rapidly thawed. Tissue is mnced finely and

r esus peggedititBd dsdoxadeiyn %pﬁbﬁél?‘yfsu@)@ﬂﬁj{’émbﬂﬁz@i?@ obBbhamy spu%sﬁta@a%b,taezom,
(concentrations expresSed are final solution concentrations): Iris-HCL (10

B e e
The it FesteETRAA i odRingly suBSRIE g ichop YrfdoucPll SibstfReS o B

to 10 adVl th? tissue is mnced by hand at 4C, in a cold room and
homogenPYdP4¥ng a Iarge rotor-stator hompgenizer (Omi M xer). After

bl ending for 10s, the material is pelleted by centrifugation (5 m nutes,
2000x g 105 max, 4C). The nyofibrils are then resuspended in a Standard
Buf fer containing the follow ng reagents (concentrations expressed are
final solutifén cofcempandei$iainTi agdieen phaomagpulitaly agceptasle saiktbereof2
my), KCL (75 inM, EGTA (2 mM, NaN3 (1 mM, Triton X100 (1%, using a

gl ass- ghdeseiniReds ehgsemitem gyKidint-3y), pynidin-4-yhwytidin-Lrowidel pheny, pyrimydiesd- The
nyofibril pellets are washed several times by brief honogenization, using

t he r ot gl, astiasaxazbldyhavherein the p¥Adined-virpgridih-4yiapgédid-1boifierphengl,| owed by
centrifugation. To renove detergent, the nyofibrils are washed several nore
times wiplAmsdigsdar shdigbkarollagks bptididiyGubtitld with owarclikydrioser alkexy,hen
subjected to three rounds of gravity filtration using 600, 300, and finally
100 un1ﬂgkg@yﬁﬁ§3réégﬁgtrun1Lab Products) to generate honbgenous m xtures
and pelleted down. Fihally, the nyofibrils are resuspended in a storage
buffer containing the followi ng reagents (concentrations expressed are
final solution concentrations): PotassiumPIPES (12 inM, MWC12 (2 MM, and

arop i eering i n AP PO AN pEp Bhathedsbfy Betetelibadl 1ol onses

are neasured. usin cal ci.ym buf f ered, ruvat e ki.nase and | actate. .
Gehyar oJaatach Whstn e ixpuadd Sukubiof oh o BATY SERSHBR o il oy S s
(concentratjions expressed are final assay concentrationsé; Pot assi um Pl PES
(12 t aMpyridigeky! whichity optionally substitigd wiiriewer aisy: pheaxl wbich isgpiiqnallynapH
(0.5 1nM, PEP (1.5 tri M, pyruvate kinase (4 U nml), |actate dehydrogenase
(8 TRI Mpubsiitdteginwith balei ¢pitonatsubstitsteshpyrinigdi-oryt; @8 optiomal e ubst by
addi ti on OF potaSsium hydroxide. Calciumlevels are controlled by a

buf f eri mgpxagsit@yl.cont ai ning 0.6 i nM BMA and varyi ng concentrations of
calcium to achieve a free cal ciumconcentration of Ix1 0.4 Mto |xi04 M
The nyofibril concentration in the final assay is typically 0.2 to 1

ng/ nil. [00211] Dose responses are typically neasured at the cal ci um

concentrat i o cor heshRRpslirPoft GladR HoarkPdk a BharkPaiéubitaliPaddERlahd Bals thenbdf, Vi ty
(pCa2s, pCaso, PCalso), SO a prelimnary gxperi ment i's ;;jéasforned to test

the res - ', [ i iigns in the
ange. of T T8d DD T PR e o e U Bl 18" st e
to the pCaso (typically 3x10'7 M. Assays are perfornmed by first preparing
a dilution series of test conpound, each with an assay m xture contai ni ng
pot assi um Pi pes, MyCl2, BSA, urr, pyruvate kinase, |actate dehydrogenase,
cardiac nyofibrils, antifoam EGIA CaC 2, and water, The assay is started
by addi ng AN equal volune of solution ¢estaining potassium Pi pes, MyC12,
BSA, DIT, ATP, NADH, PEP, antifoam and water. ATP hydrolysis is nonitored
by absorbance at 340 nm The resulting dose response curve is fit by the 4
paraneter equation y = Bottom+ ((Top-Bottom/(1-1-((ECS50/X)"HiI1))). The
AC 1.4 is defined as the concentration at which ATPase activity is |I.4-fold
hi gher than the bottom of the dose curve. Exanple 12 Myocyte Assays

[ 00212] PREPARATI ON OF ADULT CARDI AC VENTRI CULAR RAT MYOCYTES. Adult nal e
Sprague-Dawl ey rats are anesthetized with a m xture of isoflurane gas and

. oy



[ 00214] CONTRACTI LI TY ANALYSTS: Three or nore individual nyocytes are tested
per chem cal entity, using two or nore different nyocyte preparations. For
each cell, twenty or nore contractility transients at basal (defined as |
mn prior to infusion of the chem cal entity) and after addition of the
chem cal entity, are averaged and conpared. These average transients are
anal yzed to determ ne changes in diastolic length, and using the Ionw zard
anal ysis program (lonQptix), fractional shortening (% decrease in the
diastolic length), and maxi num contrction and. rel axation velocities

(un see) are determ ned. -Analyéls of |nd|K|duaI cellﬁ are onblned

Increase in fractional sHhortening..oV&kypdsal qindic ntlatlon of

nmyocyte contractility. RANSI ENT Al LYSW Fura | oadi ng:
i s _Hjsso i.n equal armounts of

Cel | perneabl e Fura-2 (Mlee

plutonic (Ml Probes) and PBS mn-a NA | Pura stock sol ution
is made in Tyrode buffer contg ng b00 i nM pr&BeneC|d (Sigma). To | oad
cells, this solution is added®to nmyodytes at RT. After 10 min. the buffer
is renoved, the cells washed with Tyrode containing probenecid and

i ncubated at RT for 10 nm This wash dmimuiecidbation is repeated.

Si mul t aneous contractility and cal cium neasurenents are determned within
40 mn, of | whereig. [00216JI magi ng: A test conmpound is perfused on cells.

Si mul t aneous contractility and calciumtransient ratios are determ ned at
basel i ne andTafd eC=addN= andof the conmpound. Cells are digitally imged and
contractility determ ned as descri bed above, using that a red filter in the

light path teasdeleddd fbERRIIEGeN Hdlo, fdyﬂﬁéeéﬁ@hblif%l@stl&mb ARMGHT ATEENL S.
Acqui sition, analysis software and hardware for calciumtransient analysis

are obt@bﬂ&qunﬂm%hgm&pékéx The instrunmentation for fluorescence

measur enent |nc udes a xenon are |l anp and a Hyperswi tch dual excitation

| i ght source that alternates between 340 and 380 wavel engths at 100 Hz by
a galvo-driven mrror. A quuid filled I'ight guide delivers the dua
excitation | Lght t,o the t he em ssipn fluore nce.Js

deter mi ned udi'ng %\ AR aTRIRTEP i 4 BmnaceHacs b AR E e et
interfac roube e PMI signal and the ratlos are recorded using the

| onW zaMd"®8@fui2d? t™6n program [00217] Anal ysis: For each cell, ten or nore
contractility and calciumratio transients at basal and after conmpound
addi tion, where averaged and conpared. Contractility average transients are
anal yzed using the | onw zard anal ysis programto determ ne changes in

di ast ol i ¢ | eBgt h, Axasinpaunsk dfdrlaim Srendierd ploarmacsuticalysacceptabiesall theredfi ¢

| ength). The averaged calciumratio transients are anal yzed using the

| onwi zamheasialTyds sNerogram t o det erm ne changes in diastolic and systolic
ratios and the 75%tinme to baseline (T75). [002181DURABI LI TY: To determ ne
the durability of response, nyocytes are challenged with a test conpound
for 25 mnutes followed by a 2 min. washout period. Contractility response

is conpared at 5 ang UAdof ¢18Inh 8V Horco pRaYREel Bf:él Srepldfi 491 HdRE3HOLD
POTENTI AL: Nyocytes éﬁ@jfle ld stinmul ated at a voPtage apgrOX|nater 20%

above t I e
vol t agem{r%?ggc%%sle %é}?g ‘?rg‘?ﬁ( Hf(?ﬂggﬁ ﬁ r%g{eﬂtqygrﬂrhnllaﬁg?y%ﬁe'mgleﬁ@ aﬁ&h@étpu t hat
threshol d and then the test conpound is infused. After the activity is at
steady state, the voltage is decreased for 20 seconds and then restarted.
Al teration of i on ,channel s (éres 4@5 creaS|n

a |

r he
t hreshol d act'Pon f)\o‘foém(?%d Of[ fRsEeugs yr%t‘iﬁ%pﬁ g‘“r}ﬁ?%‘?fyt es
is determned at 3 Hz as foll ows: mn. basal tinme point follomed by
per f usi %%@‘”tﬁﬂé'ﬁ@é"ﬂ"o@%bwwor 5 mn, followed by a 2 mn. washout.
After the cell contractility has returned conpletely to baseline the Hz
frequency is decreased to 1. After an initial acclimation period the cel
is challenged by the sanme conpound. As this species, rat, exhibits a
negative force frequency at 1 Hz, at 3 Hz the FS of the cell should be
| ower, but the cell should still respond by increasing its fractional
shortening in the presence of the conpound [00221] ADDI TI VE W TH
| SOPROTEI WNOL: To denonstrate that a cgmpound act via a different nechani sm
than the adrenergic stimnmulant isoproterenol, cells are |oaded with fura-2
and simul taneous neasurenent of contractility and calciumratios are
determ ned. The myocytes are sequentially challenged wwith 5 jun or |ess of
a test conpound, buffer, 2 aM' isoprotereno |, buffer, and a conbination
of a test conpound and isoproterenol. Exanple 13 1In vitro Mdel of Dose
Dependent Cardi ac Myosi n ATPase Modul ati on



[ 00222] Bovi ne and rat cardiac myosins are purified fromthe respective
cardiac tissues, Skeletal and snooth nuscle nyosins used in the
specificity studies are purified fromrabbit skeletal nuscle and chicken

gi zzards, respectively. Al myosins used in the assays are converted to a
si ngl e-headed soluble form (SlI) by a limted proteolysis with chynotrypsin.
Ot her sarconeric conponents: troponin conplex, trap onyosin and actin are
purified from bovine hearts (cardiac sarconere) or chicken pectoral muscle
(skel et al saftomeAepmioting 28 CAaiti ¥iang/osfa pnausianeuﬁi@llmncemgl@ st theesslr i ng
the rates of hydrolysis of ATP. Myosin ATPase is very significantly

act i vat ehebsin &tis hyfiidganeatamo, Addtol uhlomy@r methyet ected in a coupl ed
enzymati c assay using pyruvate kinase (pp and | actate dehydrogenase (LDI).
In this assay each ADP produced as a result of ATP hydrolysis is recycled
to ATP by PK with a sinultaneous oxidation of NADH nol ecul e by LDH NADH

oxi dati on caggpbe aQR¢ERiRRIINCIARNY § Anafr RYpIiRRTaREGRcHIp sebssabRNGA at 340nin
wavel engt h. [00224] Dose responses are neasured using a cal ci um buffered,

pyr uvat %é?&&@%ﬁ.e?é\ﬂ .—\Laa}gz.lg&,% dehydi,ggenase- coupl ed ATPase assay containing
the fol 'owm ng reagent’s oncentrations expressed are final assay
concentrations): PotassiumPIPES (12 niM, M2 (2 ints/1), ATP (1 nV),
DTIT (I InM, BSA (0.1 ing/m), NADH (0.5 niM, PEP (1.5 niM, pyruvate

kinase (4 Illgl), lactate d drogenase (8 DAM, and, antif . The
pH i s adj ust één-l t O%W%”dfggﬁﬂw g(ﬂ%?‘”&%?”%@ﬁﬁ%ﬁ%ﬁ%%%@ %%Pﬂ%gﬁr}ggl um

| evel s are controlled by a buffering systemcontaining, 0,6, i M@’E’E—A and
varyi ng Wheheiaritsaad Bnaregndergndently ches HPW%OQGF%@ng'In&' er‘ﬁroc entration
of Ix10-4 Mto 1x104 M [00225] The protein conponents specific to this
assay aoptiooatlysubstiiudedloway@divh subfragment-1 (typically 0.5 IiM, bovine
cardiac actin (14 pM, bovine cardiac tropomyosin (typically 3 p,M, and
bovi ne cardiac troponin (typically 3-8 pM. The exact concentrations of
tropomyosin and troponin are detenfined enpirically, by titration to

achi eve maxi mal diAf éenpnesl ofClATNRESeanaiddr v pharnvdventiczbsaoceptable sdle presence
oft inM EGTA versus that neasured in the presence of 0.2 mM Cad 2. The
exact CQRr&RBt \drem RS isMyafdden, PylidiaylagdRiprorfethls or deser m ned enpirical |y,
by titration to achieve a desired rate of ATP hydrolysis. This varies

bet ween protein preparations, due to variations in the fraction of active
nol ecul es in each preparation. [00226] Conpound dose responses are typically

e el B CX SAHMERLSEERIR NI S BABRRAIACHR, ALKplERA To!

ATPase activity (p SO a prelimnary experinent 1°'s perfornmed to test

range. oRRaiEsh WhPTY i Toaierstblole et efl SLARERARERY £ <20 Ut a

to the pCaso (typically 3x10-7M . Assays are performed by first preparing a
dilution series of test conpound, each with an assay m xture contai ni ng

pot assi um Pi pes, MgCQ 2, BSA, DIT, pyruvate kinase, |actate del aydrogenase,
myosi n subf r afrentA eomaagnd ebalaindrand/enapharmaceuticaly aceaptable salf thereof,
started by addi ng an equal volume of solution containing potassium Pi pes,
MyCl2, B@erelDiR;; idhpirogan-halepmydraxyli o lowmesptilyosi n, troponin, antifoam
and water. ATP hydrolysis is nonitored by absorbance at 340 inn. The
resul ting dose response curve is fit by the 4 paraneter equation y = Bottom
+ ((Top-Bottom/ (1+((ECS0/ X)AHI I1))). The AC 1.4 is defined as the

concentrati ommt MG@MEMH@%CMMWéh’d/bSabhérmad:éhthiag%améﬂnahﬂetslaﬁ bott om
of the dose curve, [00227]Ability of a conpound to activate cardiac nyosin

i's eVa'H@%ﬁﬂﬁthé@ﬁwﬁLﬁ@% d¥fgehl® fre@rpound on the actin stinul ated ATPase
of SI subfragnent. Actin filanents in the assay are decorated with troponiu
and troponyosin and Ca++ concentration is adjusted to a value that woul d
result in 50% of maximal activation. S1 ATPase is neasured in the presence
of a dilution series of the conpound. Conpound concentration required for
40% acti vation above the ATPase rate neasured in the presence of control
(equi val ent volune of DVBO) is reported as AC40. Exanple 14 In vivo
Fractional Shortening Assay [00228] ANl MALSMal e Sprague Dawl ey rats from
Charles R ver Laboratories (275 - 3501@y are used for bolus efficacy and

i nfusion studies. Heart failure aninmals are described below. They are
housed two per cage and have access to food and water ad |ibitum There is
a mnimmthree-day acclimation period prior to experinents.

[ 00229] ECHOCARDI OGRAPHYANni mal s are anesthetized with isofl urane and

mai ntai ned within a surgical plane throughout the procedure. Core body
tenperature is maintained at 37C by using a heating pad. Once anestheti zed,
animal s are shaven and hair renover is applied to renove all traces of fur
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diastolic dianeter x 100) is determi ned by analysis of the M node inages
using the GE EchoPak software program [00230] BOLUS AND | NFUSI ON

EFFI CACYFor bol us and infusion protocols, fractional shortening is

determ ned usi ng echocardi ography as descri bed above, For bolus and

i nfusion protocols, five we-dose M Mdde imges are taken at 30 second
intervals prior to bolus injection or infusion of conpounds. After
injection, Mnode imges are taken at 1 MII| and at five mnute intervals

t hereafter up8to B@ompeungaifidainmjl eodiosa grarsasedtigaly pceeptphiewsaltdhelesfvi a a
tail vein catheter. Infusion paraneters are determ ned from phannacoki netic
pr of i | esvhefeibimds oaBpounds. For infusion, aninals received a 1 mnute

| oadi ng dose i medi ately followed by a 29 m nute infusion dose via a tai
vein catheter. The | oading dose is calculated by determ ning the target
concentration x the steady state volunme of distribution. The mai nt enance
dose concent Rgti oA domnptRin@rariCIgith PanbAidshdriickali@fly seeasebly &l thareof! he

cl earance. Conpounds are formulated in 25% cavitron vehicle for bolus and
infusioqﬁggghqﬂgm§ ~Blood sanples are taken to determ ne the plasm
concentration o t%e conpounds. Exanple 15 Henodynam cs in normal and heart
failure animals [00231] Aninals are anesthetized with isofiurane, nmaintained
wi thin a surgical plane, and then shaven in preparation for

cat heterizati,qn, An_incision As. mde in . the neck regiaon and.,the right
carotid arteld ol Aoy ool anats paEteuty EeRtple ol bbtket o
Cat heter (M.JIlar Instrunents, Houston, TX) is cannulated into the right
carotid ®Py 184 hr eaded past the aorta and into the left ventricle. End
di astolic pressure readings, max +1 - dp/dt, systolic pressures and heart
rate are determ ned continuously while conmpound or vehicle is infused.
Measurenents are recorded and anal yzed using a Powertab and the Chart 4

sof twar e progflam Aapmpand effSans 1 ansioraphannaseuticilly. acdenediamsatt hereof,
measurenents are perfornmed at a select infusion concentration. Bl ood

sanpl es vdreeindkeand &; ded imdepasddriily hydasgyen aranetyt.r at i on of t he conpounds.
Exanpl e 16 Left Coronary Artery COcclusion Mdel of Congestive Heart Failure
[ 00232] ANEVI ALSMal e Sprague-Dawl ey CD (220-225 g; Charles River) rats are
used in this experinent. Aninmals are allowed free access to water and

commer ci al rodent ARhpdUHEST SlhARdAr/draD pRahceuRSAIR Adceptabl&8aMhereof,

tenperature is maintained at 20- 23C and roomillum'nation is on a

12/ 12-h 1Laght K imals are acclimatized to the |aboratory
environﬁ§ﬁ¥&?g§8&§955$§¥§%$8 éﬁb the study. The animals are fasted
overnight prior to surgery. [0023310CCLUSI ON PROCEDUREANi nal s are

anaest hetized with Kketam ne/xylazine (95 ng/kg and 5 ng/kg) and i ntubated
with a 14-16-.gauge nodified intravenous catheter. Anesthesia,lev is
checked by 28 bt Actpremsuctl o BendlorE e Hgen R RAPRPCRREY Lsi ng a
heati ng bl anket. The surgical area is clipped and scrubbed. The animal is
pl aced itherephirharaindRels metbyrdtchRy isameireg#ti al |y pl aced on a ventil at or
with a peak inspiratory pressure of 10-15 cm H2O and respiratory rate

60- 110 breaths/mn. 100% 02 is delivered to the animals by the ventil ator.
The surgical site is scrubbed with surgical scrub and al cohol. An incision
i s made over 2dhe A doropaechof ClaendGark/dr & phameasudicalypacreptatie salh theregf, ng
nmuscl es are dissected with care to avoid the lateral thoracic vein, to
expose tereintRy, GOsRal armdiRe] &e.hylhsgarhest cavity is entered through 4th_
5th intercostal space, and the incisionexpanded to allow visualization of
the heart. The per cardiumis opened to expose the heart. A 6-0 silk suture
with a taper needle is passed around the | eft coronary artery near its
origin, which lies in contact with the left margin of the pul nonary cone,
at about 1 umfromthe insertion of the left auricul ar appendage. The left
coronary artery is ligated by tying the suture around the artery ("LCL").
Sham animal s are treated the sane, except that the suture is not tied. The
incision is closed in three layers. The rat is ventilated until able to
ventilate on its own. The rats are extubated and allowed to recover on a
heating pad. Animals receive buprennphipg (0.01-0.05 ng/kg SQ for post
operative anal gesia. Once awake, they are returned to their cage. Aninals
are nonitored daily for signs of infection or distress. Infected or

nori bund ani mal s are euthani zed. Animals are wei ghed once a week.

[ 002341EFFI CACY ANALYSI SApproxi mately ei ght weeks after infarction surgery,
rats are scanned for signs of myocardial infarction using echocardi ography.
Only those animals with decreased fractional shortening conpared to sham
rats are utilized further in efficacy experinments. In all experinents,
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herein are shown to have the desired activity. [002361Wiil e the present

i nvention has been described with reference to the specific enbodinents
thereof, it should be understood by those skilled in the art that various
changes may be made and equi val ents nay be substituted w thout departing
fromthe true spirit and scope of the invention. In addition, many
nodi fi cati ons may be nade to adapt a particular situation, material,
conposition of matter, process, process step or steps, to the objective,
spirit and séBpe Hfcomuousdad&iain hwedtargrphasmacsuticallinsgreptabls saistharesf,
intended to be within the scope of the invention, Al patents and

publ i camihensinsinead RibBv.cRacadRs ébhalonoetind oatyahdgnd tifecotbarseareExanpl e 17
Cardiac Contractility in vitro and in vivo in a Rat Mdel of Heart Failure
[ 002371 Aydrogehi bril assay is used to identify conpouilds (nyosin
activators) that directly activate the cardi ac nyosin ATPase. The cell ul ar
mechani sm of action, in vivo cardiac function in Sprague Daw ey (SD) rats,
and efficacy in SDrats with defined heart failure to active conpound is

t hen det erni pgd. A Y idn '
en deternipgd. RRIJWRARINICHTIERAFY idnkilor a"‘@%rﬁ%@ghédlI?%c%?b@ﬁleaéh?lglg%geé)fh dul

detection strategy and cal ciumtransient neasured using fura-2

rat cardj ; . | s C til] [MaleY? pne within
571 mt SerpinAIE B8, Ry 3t s 3RS o Yo GG R e P A PP EEN g "t he
cal ciumtransi ent. Conbination of active conpound with isoproterenol
(O-adrenergic agonist) should result only in an additive increase in
contractility_wth no further_ change in the calciumtransient d nstrating
Che active coRpoudRBROLRGLOT GIRHH ANl BRI ACS PPl EAL DRTSStar | 1 o
function in anesthetized SD rats is quantified using echocardi ography

(NI - rod®Pe88i8 si nul t aneous pressure neasurenents. SD rats are infused with
vehicle or active conpound at 0.25 - 2.5 ng/kg/hr. The active conmpound
shoul d i ncr e&eds pyrdinidoylavhighisrentionatly swisstituted vdihdeweoalkyk abendwhieFis in a
dose- dependent manner with no significant change in peripheral bl ood

pr essur eptionaltyssaubistivdeewith daft; optiondily hibghieed pyrimidirRaty; avidptiodealfyi ned heart
failure induced by left coronary ligation, or shamtreated rats may have

si m | ar sabstitategnisbxzz@nhB-yi;ncreases in FS and EF when treated with 0.7 - 1.2
nmg/ kg/ hr active conpound. In sunmary, the active conpound increased cardi ac
contractilit R, hiddeehd¢fgas;ng the calciumtransient and was efficacious
in arat nodel of heart failure, indicating the active conpound nmay be a

usef ul theraﬁ%hg%@?ﬁg‘h%-gﬁﬁ%gﬁ%m?f human heart failure. Exanple 18

Phar macol ogy 1002 ogy of at |east one chemi cal entity

descri bed hergin,.i &} igated in isolated adult rat cardiac myocytes,
anest heti zed Ff;é{]rs}y&ghgxﬁﬁhg&?hr onically instrunented cani ne nodel of heart

failure induged hy gcardial . infargtion conbined with rapid ventricul ar
paci ng. The g@t%\%&%@ﬂﬁﬁ%’?%@ﬂ%i@é?g@gr%rﬁ%thﬁé'@émte contractility (EC20 =
0.2 M but dges, not, i ncrease the magnitude or change the kinetics of the
cal ci um t r an$halsthYSFoRhe @tions up to 10 Min Fura-2 | oaded nyocytes.
The active conmpound (30 M does not inhibit phosphodi esterase type 3.
[00239] I n anesthetized rats, the active conpound increases

echocar di ographic fractional shortening from45 5.1%to 56 4.6% after a 30
m nut e i nfusi2én a® doraponyrckef/ Giring A-81d/pca phamacellioafOddae ptaiihs salb therelofy s
with heart failure, the active conpound (0.5 ng/ kg bolus, then 0.5 ng/kg/ hr
i.v. fomwhgr&@nhours) increases fractional shortening by 74 7% cardiac

out put by 45 9% and stroke volune by 101 19% Heart rate decreases by 27
4% and | eft atzriﬁpyriculhea?»ﬂumciﬁadb@tidﬁaﬂwasstaum‘rdqtﬁ RWED akymptienyPwisicAid5 for
all). In addition, neither nean arterial pressure nor coronary bl ood flow
changes optighally Sidslitited WithHa®; ioptibHAIR) ét%‘suhﬁe@P&zriﬂnﬁmalstﬁfioraépttofhbﬁy dose.
There are no significant changes in a vehicle treated group. The active
conpound, j li,ag. function in a manner that suggests that conpounds
of thi s%ng@g%ﬁgoﬁé?oggﬁg’fi cial in patients with heart failure. Exanple 19
Phar maceuti cal Conposition [00241] A pharmaceuti cal conposition for

i ntravenous adm nistration is prepared in the follow ng manner. [00242]1
ng/ nth (as free base) |V solution wthi2khe vehicle being 50 nMcitric acid,



pH adjusted to 5.0 with NaOH: Conposition Unit Fornula (nmg/nL) Active
Agent 1.00 Citric Acid 10.51 Sodi um Hydroxide gs to pH 5.0 Water for
injection (WED g.s, to 1 nL *All conponents other than the active conpound
are USP / Ph. Bur. conpliant [002431A suitabl e conpounding vessel is filled
with W1 to approximately 5% of the bulk solution volune. The citric acid
(10.51 g) is weighed, added to the conpoundi ng vessel and stirred to
produce 1 Mcitric acid. The active agent (1.00 g) is weighed and dissol ved
in the 1 M cRais bydregen oofluerobn. The resulting solution is transferred to a
| ar ger suitabl e conpoundi ng vessel and WET is added to approximately 85% of
t he bul k sol Rsiiwhydrogengpyritiiry! pifladrot he bul k sol ution is nmeasured and
adjusted to 5.0 with 1 N NaOH The solution is brought to its final volune
(1 liter) w R3isMydrog¥hat flicroc! ai med is: 1. A conpound of Fornula |Ic and/or
a pharmaceutically acceptable salt thereof Fornula Ic

Rs and Ry are independently hydrogen or methyl; and

R3is hydrogen or fluoro,

wherein one of Rz, R4, and Rs is not hydrogen.

29. A compound of Claim 1 and/or a pharmaceutically acceptable salt thereof,
wherein the compound of Formula 1¢ is selected from
N-[3-fluoro-5-(piperidylmethyl)phenyl][(6-methyl(3-pyridyl ))amino]carboxamide;
N-[3-fluoro-5-(piperidylmethyl)phenyt](3-pyridylamino)carboxamide;
N-{3-[{(3S)-3-{[(dimethylamino)sulfonyljmethylamino}pyrrolidinyl ) methyl]-5-

fluorophenyl}{3-pyridylamino)carboxamide;
N-[3-({(3S)-3-[(ethylsulfonyl)methylamino]pyrrolidinyl}methyl)-5-fluorophenyl1(3-

pyridylamino)carboxamide;
N-[(38)-1-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyl}methyl )pyrrolidin-3-

ylimethoxy-N-methylcarboxamide;
N-{3-{({3S)-3-{[(dimethylamino)sulfonylimethylamino}pyrrolidinyl ) methyl]-5-

fluorophenyl}{(6-methyl(3-pyridyl))amino]carboxamide;
N-[3-({(3S)-3-[(ethylsulfonyl)methylamino]pyrrolidinyl}methyl)-5-fluorophenyl][{ 6-

methyl(3-pyridyl))amino]carboxamide;
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wherein Tl is -CHR14-, or -CHR14CHR15-; n is one, two, or three; R2
is optionally substituted aryl, optionally substituted aral kyl; optionally
substituted cycloal kyl, optionally substituted heteroaryl, optionally
substituted heteroaral kyl or optionally substituted heterocycl oal kyl ;

R3 is hydrogen, halo, cyano, optionally substituted al kyl, optionally
substituted heterocycl oal kyl, or optionally substituted heteroaryl;

R4 is hydrogen, halo, cyano, optionally substituted alkyl, optionally
subst i t IN-E3Shdt[e3-Begrotf(Gepriethydi3-opti onal |y substituted heteroaryl;

R5 is hydrogen, halo, cyano, optionally substituted al kyl, optionally
substituted betigylpaminalearivghylamino)phemmmdthylinyosliding-gdmettoxyddr yl ; each R6
and R7 is independently selected from hydrogen, am nocarbonyl,

al koxycar bonweth@eiribeRainide; substituted al kyl, and optionally substituted

al koxy, or R6 and R7, t aken together with the carbon to which they are

at tachedgy Efﬂuc‘iﬂ)@g[ﬂmﬂéﬁ%ulﬁb@l)?iﬁbh&M}n@&h?l}pﬁ&y?)!(@ﬂﬂ@ﬁﬁzﬁﬂ- ring which

optional [y I ncorporates one of 'two additional heteroatons, selected fromN,

0, and Sin RE3 is hydrogen, halo, cyano, hydroxyl,
optionally su gs?¥)gﬁgdﬂmﬁkofamopflonally substituted heterocycloalkyl or

ndepondbit ﬁ“b“#- t@ﬁﬂﬁ?ﬁ%m@h%85@%%%*!\9{'&%@6@% Ut RtlricarpBypmice:

optlonall boxy, optionally substituted Iomer
aIkoxycéP Pﬁ% ﬁp‘ﬁgﬁﬁg' éﬁ%@%]tuted ani nocar bonyl , optionally
substituted alkox% optionally substituted CHCIoaIkoxy &@;onally
substituted S¥rigy 9["'”935@'"’5’%)!1'?[*9“@95@‘33(1@@5& H?frlﬂjne&pﬂiqu 1318 substi t ut ed
cycloal kyl, and optional |y substituted heterocycl oal kyl A conpound
of O ai meathyint({sr L@r@rﬁa[(?n-amdwa@mq)garb@eﬂgmlbhwmeethﬂbréwdin@rér ein Rl14
and R15 are independently selected from hydrogen, nethyl, carboxy,

met hoxycar bowgthoxgtaexycar bonyl , propoxycar bonyl , isopropoxycarbonyl,

t ert but oxycar bonyl, benzyl oxycarbonyl, N, NN, N-dinethyl carbanoyl , acetyl,

met hyl ac@{ﬁ-)[d((sRyiBr{ﬁ(tlhwétayiehyho)splf@rwb]methmmhw}mpendwbmb&vybﬂ%t hyl oxy,
nmet hyl sul fonyl, ethyl sul fonyl, npropyl sul fonyl, isopropyl sulfonyl,

azeti di n- 1- ylisptdppeylpadindgiN d®)catiox@midle; Met hanesul f onam do,
N net hyl - nethaneéﬁ?fg%anldo ¥3Eanesulfonanldo N- et hyl et hanesul f onam do,

N | Sopr A A e R A o RPN

acet am do, N- et hyl pr opi onani do, Nmet hyl i sobutyranm do,
am no, met hylpgﬂﬁﬂzéa%&giﬁﬁyl am no, N-net hyI (di met hyl am no sul fonyl ) am no,

and pip n-

phar macg\dj (Ig Sﬁgé'&%op?ziﬂﬁ' é?’ gg{'?ﬁcﬁ‘gtﬂ% qmlgpﬁhﬁn@meg] ggect ed from
optionally subst phen nal | substltuted napht hyl , optionally
substi t ut ed Mqrtgybime%\@y-g%gqq @R%Beﬁm ed thiazolyl, optionally
substituted isooxazolyl, optionally substituted p razonI optionally
subst | t d{aH(ERSHGmetaemmmisyipnymeiiiameelapeidt RelaVisol yi . opt i onal | y
substituted pyridinyl, optionally substituted pyrazinyl, optionally

substi t ut ed ﬁ@ap‘rcmmﬁnwammmN}(ﬁ»irm’ﬁwl(%rpr)t)ﬁ:arbme@miﬁpri dazi nyl . 4. A
compound of Claim1 and/or a pharmaceutically acceptable salt thereof,

wher ei n {E&({(R)G:Br@(samylémimylpmetmam&ompeudmt}nththyl}l-%ﬂu,orcpn&mrﬂl]amﬂncém (e,
phenyl, pyrimdin-5- yl, and isoxazol -3-yl, wherein the pyridin-3-yl,

pyr|d|n 4-y|  memii(8ipgridyPsatiRxamigny| pyrlnldln 5-yl, and isoxazol - 3 ylis
optionally substituted wth | ower aIkyI | ower alkoxy, hal o, cyano or

acetyl. N-{3R)-1-5- ﬂﬁo?&@ﬁﬂ‘d'—’@@-n‘i’éth%b%@yiB&Qf’b@h%l]ﬁﬁ%d}@ﬁ&%ﬂ)n@@ehi(l}(&

accept abl e salt thereof, wherein s pyridin-3-yl which'i's optionally
substituted I 4-y1 which is optionally
substituted m@%q)}%@&% g m ellr"grlbex ':nc EJ'nl s optionally substituted with
hal o; optionally substltuted pyrlnldln 5-y1; or optionally substituted

i soxazol - 3-yl . 6. A conpound of Claim 1l and/or a pharnaceutically
acceptabl e salt thereof, wherein the conmpound of Formula Ic is chosen from
conpounds of Formula Id Formula Id
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wherein T2 is -C= or -N=; and R16 is selected from hydrogen, hal o,
cyano, optionally substituted al kyl, and optionally substituted al koxy.

7. A conpound of Claim6 and/or a pharnaceutically acceptable salt thereof,
wherein T2 is -C=. 8. A compound of Caim6 and/or a
pharmaceutically acceptable salt thereof, wherein T2 is -N=. 9. A
conpound of Claim6 and/or a pharmaceutically acceptable salt thereof,
wherein R16 is selected from hydrogen, nethyl, fluor, cyano, nethoxy, and

acetyl . N- [5-ﬂuoroi?e}({Mrrmﬂmmmayleﬂlfmnmam|eo]armrldvl}zaeﬁwaphmé}[ﬁﬁrmathyus—

acceptabl e salt thereof, wherein R16 is hydrogen or nethyl. 11. A
conmpound of @Iyeidyﬁ)ﬁnmmcmboaamhmz maceutical ly acceptable salt thereof,
wherein R3 is hydrogen, cyano, fluoro, chloro, or nethyl. 12. A
conmpoundN-{g- ({@L[ﬁétmlédlfcmWrwthﬂamhw]pfpémt}mahw Sefuerpptadryi[(6ahéthii®r eof
wherein R3 is hydrogen or fluoro. . A compound of Claiml and/ or a

phar maceut i cgyhiylpasmmijedibexartide; t her eof , V\/nerel n R4 and RS are
i ndependent |y chosen f rom hydrogen, pyri di nyl, halo and optionally

Z‘ﬁiméﬁﬁﬁ’& s @mahhine)sutonihthaEAEIEHEHI R 115 AbrBasanie.
Pyl dinyl ¢ hhUPE BT b bRl R 15. A compound of Ol aim 13

and/ or a phar nac acc e salt thereof, wherein R6 is hydrogen,
chl or o, i fl.uoraonet of Claim
ot or 0 NIk e Sy L 95 BB ey and e U TAPRIARE 1, O 0
hal o, hydroxyl A conmpound of Claim 16 and/or a
phar maceut i caﬂ'?P%f‘d&aif'@%@%)’“@hé’zﬁﬂ?yl?"‘HQPW'd%ere| n RI3 is hydrogen or fluor.
wherein n i s one und of Caim1 and/o

phar macéﬂn{i1H§I"fll@rﬁ‘@c{é@r@mm"(§é?wldv|ﬂ)§\"@aﬁlcam@fwnﬂ}ﬂh§”¥|\)\'ﬂ99thyf (- 20. A

conpound of Claim1 and/or a pharmaceutically acceptable salt thereof,
wher ei n n i s pigerigyl)}-N-methylacetamidebnpound of Claim 1 and/or a
pharmaceutically acceptable salt thereof, wherein R6 and R7 are

i ndependefFfivotoy8H @deretbyl(methlyisulfonyl)aminoRerilyiovgtod)ptieafl[(G ai m 1 and/ or a

phar maceutically acceptable salt thereof, wherein R6 and R7 are hydrogen.
pyridylamino)carboxamide;

'_\

N-[3-({4-[(ethylsuifonyl)methylamino]piperidyl}methyl)-5-flucrophenyl](3-
pyridylamino)carboxamide;

N-{3-[(4-{[(dimethylamino)sulfonyl]methytamino}piperidyl)methyl]-5-fluorophenyl}(3-
pyridylamino)carboxamide;

N-[1-{{3-fluoro-5-[(3-pyridylamino }carbonylamino]phenyl}methyl)(4-piperidyl )methoxy-
N-methylcarboxamide;

N-[1-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenytimethyl)(4-piperidyl)]-N-
methylacetamide;

N-[5-fluoro-3-({4-{methyl(methylsulfonyl)amino]piperidyl}methyl)phenyl][(4-

fluorophenyhamino]carboxamide;
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23. A conmpound of Claim 18 and/or a pharnaceutically acceptable salt
thereof, wherein R6 is nethyl and R7 is hydrogen. 24. A conpound of
Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein R3, Ra,
R6, and R13 are hydrogen. 25.A conmpound of Caim1l and/or a
pharmaceutically acceptable salt thereof, wherein one of R3, R4, R5, and
R13 is halo, nethyl or cyano and the others are hydrogen. 26. A conpound of
Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein two of

R3, R4, NB- ({angtmanwrgl)hr@thwlammy;apm@wmethgl)-stfmspmwt]mdr ogen. 27.A
corrpound of Caim1l and/or a pharmaceutically acceptable salt thereof,

wher ei n ﬂuordﬁ%ehmdiﬁfnb fHarbckardidehi ch is optionally substituted w t h
| ower al kyl; phenyl ich is opti onal | y substituted with halo; optionally

substi t yg. gﬁ[( me&lhgtaﬁmx%)s z%nyﬂmétﬁﬁéhhﬁb}ﬁu\ééﬁaylsrﬁétﬁql]Jssfm&éﬁ'verﬁﬂ}I’(hr R3 is

hydr ogen oro ydrogen,” pyridinyl ‘or fluoro; R5 is hydrogen or
or 1 uor o, 288iebyhRARREREES e G C0°0 BLaFﬁLEZLt Gally aceeptabie
ubst | { QHEH: sa-fl“t‘ﬁr?%osﬁr -ypopgnerhalicRarBhpdride bl 7ot el wi tn
aoxazor - 3y PpesRelpky-BeRi S batEeRs T hyar SSZ‘L' oyridinyl or
fluoro; NR?1 i[(%—f{]u%%% {?(rr}f-f(!)urorg;l)henyl)am|no]carbony!amlno}phenyl)methyl](4 piperidyl)}-N-
methylacetamide;
(tert-butoxy)-N-{1-[(3-fluoro-5-{[(6-methyl(3-
pyridyl Yamino]carbonylamino}phenyl)methyl}(4-piperidyl)}-N-methylcarboxamide;
(tert-butoxy)-N-[1-({3-fluoro-5-{(3-pyridylamino)carbonylamino]phenylimethyi)(4-
piperidyl)]-N-methylcarboxamide;
(tert-butoxy)-N-{1-[(3-fluoro-5-{[(4-fluorophenyl)aminojcarbonylamino}phenyl )methyl](4-
piperidyl)}-N-methylcarboxamide;
N-(5-fluoro-3-{[4-(methylamino)piperidylimethyl}phenyl ){(6-methyl(3-
pyridyl))amino]carboxamide;
N-(5-fluoro-3-{[4-(methylamino)piperidyl]methyl}phenyt X 3-pyridylamino)carboxamide;
1-[(3-fluoro-5-{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyljmethyl]piperidine-4-
carboxylic acid;
1-({3-fluoro-5-{(3-pyridylamino)carbonylamino]phenyl}methyl)piperidine-4-carboxylic
acid;
N-{(3R)-1-{(4-fluoro-3-{[N-(6-methyl(3-pyridyl})carbamoyllamino}phenyl)methyl](3-

piperidy!)}methoxy-N-methylcarboxamide,
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R6 and R7 are independently hydrogen or nethyl; and R13 is hydrogen or
fluoro, wherein one of R3, R4, and R5 is not hydrogen, 29. A conpound of
Claim 1 and/or a pharmaceutically acceptable salt thereof, wherein the
conmpound of Forrmula Ic is selected from

N-[ 3-fl uoro-5-(pi peridyl net hyl ) phenyl ][ (6-net hyl (3-pyri dyWam no] car boxam de
; N-[3-fluoro-5-(piperidyl nmethyl)phenyl] (3-pyridylam no)carboxam de;
N-{31((3S)-3-{Rdi met hyl am no) sul f onyl | net hyl am nol pyrrolidi nyOnet hyl]-5-

f 1 uor opMe{(BRH-13{4luontyB-¢N-tEoinetinliGaridyg)carbamoyl]amino}phenyl)methyl](3-

N[ 34{(3S) - 3- Ret hyl sul f onyOret hyl am nol pyrrolidinyl | methyl)-5-fluorophenyly

3- pyr ipihdriaph)fethoarbaonethiidarboxamide;
N4(3S)-1-({3-fluoro-51(3-pyridyl am no) car bonyl am nol phenyl } net hyppyrrolidin

- 3- { h | thyvl1(3-
N1 3a( (DR TICRRUES IR O A RSB carbamoyllaminolphenyhmetyl- 1 .

fl henyl d
157 A TR 5 1.0 orcpry

[N- ?( ngtt\ﬁl‘{’(ﬁ{} rﬁ 'fiHXr\éa@{{ﬁ)LB:ﬁfe%m@”@ﬂﬁjyl))carbamoyl]ammo}phenyl)methyl](S-

py[ Ihd?/l ))gnnl noi ny)?ﬂlnﬁ{\eﬁma%%{aom%nyl ) et hyl ] pyrrolidin-3-yl }rret hoxy- N-
met hyl car ox &)

gt,g |5d§/: ;ﬁj} gﬁﬁigf—{%ﬂg ﬁﬁﬁ-w—f enr¥yl ck bﬁflec{y\)?élar%amoy al\r%#mofp%% )ﬁ]%ihm?] § yh(3-
NE)(S fl goron%?n[énggfw%g?hl;%ggggrﬁjggr| d%”h] Im(eghyl }phenyl) (3- pyri dyl am no) ca
r boxam de; me

pyri dyWam no] car bonyl am nol phenyOnet hyl i gerl di ne- 4- car boxyl at e; et hyl

1- ({ 3- f IN(BB) S -[(4-Bupya-B-diN- ﬁ@rbmﬁwl) rbanevianpinoheheny))Metindk3di ne- 4-

car boxyl at e;

({5-[((3R) - Sﬁmdrwyhbﬂhyemm-hderemipfmqnaimidehyI am no} pi peridyl ) met hyl ] - 3-
fl uorophenyl }am no) - N- ( 3- pyri dyl ) car boxam de;

1[ }54{ ( ?R)-{@({[:GR) wdt@mubhmwmml&mmm@mammo]mmdlnmmw}me)thsﬂw uor ophenyl ] am

pyri dyl ) car boxam de;

N [ (3R) - 1- ({ Frubldphepy (b &%tﬁﬁ(gnwmd%w@mrrb%mwmuﬂe] phenyl | met hyl) (3-
pi peri dyl )] met hoxy- N-nmet hyl car boxam d

1 tor opioroi Wéﬂgé@m%'ﬁ%?@) ﬁ"g Iy emgarnggx b g Ryt hy! 1 - 3-

I{LS ({(SR) 3- p[y{qul%bﬂ&]l)]%g pyrl /I am no] pi peridyl } net hyl)-3-fl uorophenyl ] am

'Dcar boxam de;

(3 §F%ﬁ<%fm#a B %&@h&@pw&ﬁ%&%ﬁéo SRR DA TS RRE YRt Y

methyl(3-pyridyl})amino]carboxamide;
N-(5-{[(3R)-3-(ethoxy-N-methylcarbonylamino)pyrrolidinyljmethyl}-2-fluorophenyi)[(6-

methyl(3-pyridyl))aminojcarboxamide;
N-[5-({(3R)-3-[N-methyl(methylethoxy)carbonylamino]pyrrolidinyl}methyl)-2-

fluorophenyl][(6-methyl(3-pyridyl))amino]carboxamide;
N-{(3R)~1-[{4-fluoro-3-{[(6-methyl(3-

pyridy!))amino]carbonylamino}phenyl)methyl]pyrrolidin-3-y1}-N-methylacetamide;
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N45-f | uor o- 3- ({4-[ net hyl (et hyl sul f onyDam no] pi peri dyl } met hyl ) phenyl ][ (6-nme

t hyl (3- pyri dyWam no] car boxam de;

N43- ({4-[ (et hyl sul f onyQret hyl am no] pi peri dyl | met hyl ) -5-fl uor ophenyl ][ ( 6- et
hyl ( 3- pyri dyl))am no] car boxam de;

N-{31(4-{[ (di net hyl am no) sul f onyl ] met hyl am no} pi peri dyOnet hyl ] -5-fl uor ophen
yl }[ (6- nmet hyl ( 3- pyri dyWam noi car boxam de;

N-{1-[(3-fluoro-5-{[(6-methyl (3-pyridyWam no] carbonyl anmi no} phenyOr net hyl K4-
pi per i dyN-{3-f8t(hNoNdiethyidaybameyipiperidyimethyl}-3-fluorophenyl)(6-methyl(3-
N-{l [ (3-fluoro-5-{[(6-nethyl (3-pyridyWam nol car bonyl am no} phenyl ) nmethyl i 4

pi perpydgy))pmikoieddbpkaméeteam de;
N45 fl uoro-3-({4-[ met hyl (net hyl sul f onyDam no] pi peri dyl } met hyl ) phenyl E3-

pyri dyl A Baher-BPIAN-gethylcarbamoyl)pi endyl]methyl}phenyi)[(6—meth I(3-
NA3- ({4-[ (et hyl sul fonyOret hyl ami nofplpperl dyl } met hyl' ) -5-f1 uor ophenyl |i 3-

pyri dyl am nomﬂﬂfl??éﬁméjéarboxamude
N-{3-[(4-{[(dine | ami"no) sul f onyl ] met hyl ani nol pi peri dyl ) met hyl ] - 5- f | uor oph

N[yng g]? HOSy LT O ST O AR aminolcaronyiaminelpnon i Y er 1 oy
?\1141 ({3- %‘/I uorponegldP{Dkté@b?ékﬁam né@gaggb ?F‘agr?-no] phenyl } net hyl ) (4- pi peri dy01
s 11 udHERTDE %ﬁ%@hwﬁﬂﬁwa?rPeﬁgkaBm)nxﬁrgk'%@f']Whv'kgfw?m)i(ﬁ (4-

f 1 uor ophenyDam car hoxam d
N43- ({4-[ (et W‘Ptglll’% ‘BWW?HW(&?WHB]‘WW@H dyl }met hyl ) - 5-f | uor ophenya( 4-

f | uor ophenyDani no] car boxam de;

N- { 34( 4- IH%Mmmmmwmhmb?mﬂ@mmoapryrrmpmyﬁmﬂaw} -Zriwersnhensbi($-uor ophe
nyl }[ (4- fl uor ophenyl ) am nol car boxam de;

N-{1- [ ( 3- f | usnmethg{3-pyddyl))amingiearbpBamideo] car bonyl ani no} phenyl ) et hyn( 4-

pi peri dyl)} met hoxy- N- et hyl car boxam de;

N-{ 1- [ ( NLB-C039)-3{ N {nGdthiyl{ metiopdthoyDearbonllaarihalpytralidimginpdtapyd2) met hyl | (4- pi p
eridyl)}-N nethylacetam de; (tert-butoxy)-N{1-[(3-fluoro-5-{[(6-nethyl(3-

pyri dyVam nolficardphienlyAis-nedth @i Nairofctbegimded) - N- met hyl car boxani de;
(tert-butoxy)-N11-({ qq‘(r?uor o?'glfi(B p{;?’(l dyl am no) car bonyl am no] phenyl } et hyl

%gg;t buht| é@ﬁliﬁgﬂﬂﬁﬁahf{ ugﬁ%hg-?ﬂ 2?1)‘(?To(rjgphenypan‘i nol car bonyl am no} phenyO
met hyl ] (4- pyridyl)yamino]carbonylamino}phenyl)methyl]pyrrolidin-3-yl}-N-methylacetamide;

N-{(3S)-1-[(4-fluoro-3-{[(6-methyl(3-
pyridyt))aminojcarbonylamino}phenyl)methyl]pyrrolidin-3-yi}-N-
methylpropanamide;

N-{(38)-1-[(4-fluoro-3-{[(6-methyl(3-
pyridyl})amino]carbonylaminc}phenyl)methyl]pyrrolidin-3-yl}-2-methyl-N-
methylpropanamide;

N-(2-fluoro-5-{[4-(methoxy-N-methylcarbonylamino)piperidytimethyl}phenyl)[(6-

methyl(3-pyridyl))aminolcarboxamide;
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pi peridyl)}- N net hyl car boxam de;

N- (5-fl uoro-3-{[4-(nmet hyl am no) pi peridyl ] net hyl | Phenyl)[ (6-net hyl ( 3-

pyri dyWam no] car boxani de;

N (5-fluoro-3-([4-(methyl am no) pi peridyl ] met hyl } phenyl ) (3- pyri dyl am no) carb
oxam de;

1-[(3-fluoro-5-{[(6-nethyl (3-pyridyWam nol car bonyl am no} phenyOnret hyl ] pi peri
di ne- 4- car boxylic acid;

1-({3- fINr@ﬁ«ﬁ[%(e[cﬁcﬁcyﬁ;&memytambmylamub@)pmmluﬁyﬂmbmp&-ﬂym@tphghylm@mw(ﬁe 4-ca
rboxylic acid

N-{(3R)-1- [(Abyhbylt)WamlBo]{:éMéﬂm hyl (3-pyri dyl)) car banmoyl ] ami nol phenyQnret hy
| 1'i 3- piperidyl)}nmethoxy-N nethyl car boxam de;

N{(BR) -N-{2-fidoifd- 5119{40{N3n{e[tﬂl\h(rﬁe bhwngcam riylathinbfapdaiypmidtayigrenphesy Oret hy
1] (3- pi peridy1l)}ethoxy- rret hyl car boxam de;

2\|—{(3R) 1- [ (4néd hggg;g,}yalqypéhﬁﬁi]?ybgﬁé&%eoyn dyWar banoyl | am no} phenyOnet hyl ]

pi per yl et hoxy) car boxani de;

N: 3R A ARSI h PN e B o Rl Py Oret hy

erl

N-{(3R)-1- 4f| | (3-pyridyl))carbanoyl | am no}phenyl ) nmeth
ok RN e MAGHEABIAR opanan der Y yphenyl)

RESTE iR

N45 ({(3R)-3-[(tert-butoxy)-N nmethyl carbonyl am no] pyrrolidinyl}nmethyl)-2-

f 1 uor ophenyl ]H‘?WJWMPW}&WPPQQWFﬁ%O] car boxami de;

N (5-{[(3R) - 3-(net hyl arni no) pyrrolidinyl knet hyl }-2-fl uorophenyl)[ (6-nethyl (
3- Nﬂyﬁ@f}wdrpaaﬁ[(ﬁagxwyh(@xmﬁddé)ammo]carbonyiamlno}phenyl)methyl](4

N-(5-{[ (3R) - 3- (net hoxy- N- net hyl car bonyl ar ni no) pyrrol i di nyl ynethyl}-2-fluoro
phenyl ) [ (6- piperidylrtimethiBNoyetdypre pamaricie; boxan de;

N-(5-{ k3R) - 3- (et hoxy- N-met hyl car bonyl am no) pyrrolidi nyl ] met hy1}-2-fl uorophe

ny 1) [ ( 6-N-{(3R)-1-[(@efluayd-B3f(@ymithyl(B! ani nol car boxani de;
N45- ({ (3R) - 34N- net hyl ( net hyl et hoxy) car bonyl am no] pyrrol i di nyl } net hyl ) - 2-

f 1 uor ophenyl | Jr@ynym {c%(ﬂ?)ﬂyﬂéiﬁuﬂémﬁé%g%mjﬂﬁmrémm 3-yl}-N-

N-{(3R)- 1[( -flaoro- 3- et hyl (' 3-
pyri dyWam no]ﬁ:\g{w&mrﬂﬁbphenyl )met hyl | pyrrolidin-3-yl}-N et hyl acet am de

N-(5 {[%g@#&%yw[(ﬁ@é%a@m%ﬁ?pen dyl ] met hyl ) - 3-f | uor ophenyl) [ ( 6- et hyl (
N (3-f1uoro- ﬁg\}r@{ )E%Q Qprfcagbocn%/rlabr%ﬁg pl)r?&lyﬁr%reltr(}jﬂ]pl/rr%fé] i '3}%"3”&%&1@ (R methyl (3-

pyridyl))am
N-{(3S)-1-[(4-fluoro-3-{[(6-methyl (3-pyridyl))arnino] carbonyl ar ni no} phenyQr
net hyl | i 3- methylpropanamide;

N-{(3S)-1-[(4-fluoro-3-{[{6-methyl(3-pyridyl))amino]carbonylamino}phenyl)methyi](3-
piperidyl)ymethoxy-N-methylcarboxamide;

N-{(38)-1-[(4-fluoro-3-{{(6-methyl(3-pyridyl))amino]carbonylamino}phenyl)methyl](3-
piperidyl)}ethoxy-N-methylcarboxamide;

N-{(35)-1-{(4-fluoro-3-{[(6-methyl(3-pyridyl))amino]carbonylamino}phenyi)methyl}( 3-

piperidy!)}-N-methyl{methylethoxy)carboxamide;
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pi peridyl)}(tert-butoxy)-N nethyl carboxam de;

N-(5-{[ (3S)-3-(net hoxy- N-net hyl car bonyl am no) pyrrolidinylinmethyl)-2-fl uorop
henyl ) [ (6- met hyl ( 3- pyri dyWar ni no] car boxam de;

N (5-{[(3S)-3- (et hoxy- N net hyl car bonyl am no) pyrrolidinylinethyl)-2-fluoroph

enyl ) [ (6- met hyl ( 3- pyri dyWam no] car boxam de;

N45- ({(3S) - 34N- net hyl ( net hyl et hoxy) car bonyl am no] pyrrol i di nyl } net hyl) - 2-

fl uorophenyl ][ (6-net hyl (3-pyri dyWam no] car boxam de;

N- { ( 3S) NeefhyhNF1:(4-HuBrof 3-{[66-methyl{J-Byridyl ) )amino]carbonylamino}phenyl)methyl}(4-

pyri dyWar ni no] car bonyl ar ni no} phenyOrnet hyl ] pyrrolidin-3-y1)-N net hyl acet am
de; N-{(39) - pidefidiyhimesthoxyafhd@niaehy! (3-

pyri dyWam nol ear bonyl am no} phenyOret hyl i pyrrolidin-3-y11l-N

net hyl pregRaganiciey-NY ({3 Fuoto-Blfethmemirs3- { [ (6- met hyl (3-

pyridyl))am no] cg); lg?:)\lﬁlyf(am nol ph{gny(’hgityﬁyl ] pyrrolidin-3-yl}-2-nethyl - Nret hyl

propanam de; b I mino}phenyl)methyll(4-piperidyl carboxamude
N-(2-fl uoro- gyrlilyi))?mmﬂg?(ryon y 1hy}f)car)()z)ny g.r]T(I n%SJpl pye)r}l dyl' ] met hyl } pheny1) [ (

ﬁl—(SméleE Z*z ﬁp@ﬁ%hﬁ}tmﬁ@ ?Lﬁ@?@nﬁéﬁr no m[?gr] dy"rﬁirl#g't-%qefyg«? Imuc’g o&%enyl)[(6 m

t hyl ( 3- d
ﬁll-][)[é(il uo%r ?%%@%Nﬁ'ﬁ@?ﬂ%‘%%‘ﬂ% e'lt)hoxy_) gar bonyl am no] pi peri dyl } met hypphen
rre ri 0X e, .
X {1 D A ptmbTE e R a i P inals e By AT RTINSV det ny! i
(4- piperi dyO - N- et hyl acet am de
N-{1-[(4-fl udtReriElyDiqastaraidsy | ( 3- pyri dyl ) ) ani noi car bonyl ani no} phenyl ) met hyl |

(4- piperidyO)-N nethyl propanam de;
N-{1-] (meﬂmMQ[{@—ﬂpp(oeMﬁ@wwtbﬂ(q:yr| dyl)) ani no] car bony! ani no} pheny! ) met hyq(
4- pi peridy0}-2-net hyl - N-net hyl propanam de;

N{(3R)-1-[( Wibyl())amiﬂe]{:{a(b@:—nymmﬁyb}(p&enyl)methyl]methylamino}piperidinecarboxylate;
pyri dyl))am nol car bonyl am nol phenyOret hyl i pyrrol i di n-3-y1) - Nnet hyl propanam

de; N { (R Hatelyl(uqiperdf hethykiriyblrBethyl}-2-fluorophenyl )[(6-methyl(3-
pyridyl))amnol carbonyl am no} phenyOret hyl ] pyrrolidi n-3-y11-2-met hyl - Nret hyl

propananm de; fy |dyl))ammo]carboxam|d
N-{(3S)-1-[(4-fl uoro-3-{[(6-met hyl (3-pyri dyl ))am nol car bonyl am no} phenyQOret

(s PR SR Wﬁkﬁb T b e NG R e
A hi : :

N- !{ ( 3853I ge{l(%win)dg@ ET%)XFF @g‘:?enﬁ?ﬂ 30)(;3?: d)e/l ) ) am no] car bonyl am no} phenyOnet
YT R PRI dord s, B AP R SIS 85 B8 A eiSarcin-3-y1)-N-methy-

{N’,N’-dimethylamino)sulfonamide;
(S)-N-(1-(3-fluoro-5-(3-pyridin-3-ylureido)benzyl )piperidin-3-yl)-N-methy-(N’,N'-

dimethylamino)suifonamide.
30. At least one chemical entity of Claim 1, wherein the compound of Formula 1¢ is

N-[5-fluoro-3-({4-[methyl(methylsulfonyl)amino]piperidylimethyl)phenylj[(4-

fluorophenyl)amino]carboxamide.
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N-ethyl -N-{1-[(4-fluoro-3-{[(6-methyl (3-pyridyl))am no] carbonyl am nol phenyO

nmet hyl ] (4- pi peridyl)}nmet hoxycar boxam de;

et hoxy-N-et hyl - N-{1-[ (4-fl uoro-3-{[ (6-nethyl (3-

pyri dyl))am no] car bonyl am nol phenyOnret hyl | i 4- pi peri dyl Dcar boxam de;

N[ 5- ({44et hyl (et hyl sul fonyl ) am no] pi peri dyl } net hyl ) - 2-f | uor ophenyl ][ (6- et h

yl (3- pyridyl))am nol car boxam de;

N-ethyl -N-{1-[ (4-fluoro-3-{[(6-nethyl (3-pyridyrnam nol car bonyl am nol phenyl)

met hyl | 4- pifpehdranacpitical campaesitionsomprising a phamageubicaly dqeeptabiay| ( 3-

pyri dyWam noi car bonyl am no} phenyQOret hyl ] met hyl am no} pi peri di necar boxyl at e;

N- ( 5- { [ (ekeipiatt ydardempomadjubrt Bhde dorhpoontbdi@laiyg 11 aritl/én aiphanpmeeoeytizal(o- et hyl

(3- pyridyWam nol car boxam de;

N- [ 5- ({ [akcéptabld saM theradf) (4- pi peri dyl )] met hyl am no} et hyl ) - 2-f | uor ophenyl ] |

(6-net hyl (3- pyridyrnam no] car boxam de;

(S)-N-(1-(3-fluoro-5-(3-(6-nethyl pyridin-3-yQureido)benzyl) pi Peridin-3-yl)-

N-net hy(N , N -di met hyl am no) sul f onanm de;

(S)-N-( 3-f o013 [We RaFpe i R R7 i AL 3 - hY- (
ot P oL ARl HoR A i ), SR ARy BBl o iy

N, N - dimethyl am | 'east one ¢ entl aim

Nase g Tudh 8 i HERPHON iRiecM iy, SarbSols: aplets, oIS SARSYUES M Ear w 1 [ ( 4-

f I uorophenyl ) am nol car boxam de. 31. A pharnaceutical conposition

conpri sicﬁﬁg@gp‘?ﬂ%rﬂ’g@{ﬁﬁ‘s&%mf%%ﬁ'abl e excipient, carrier or adjuvant and
a conpound of Claim 1l and/or a pharnmaceutically acceptable salt thereof.

32. A pharnmaceutical conposition of claim31l, wherein the conposition is
formulated in a formchosen frominjectable fluids, aerosols, tablets,

pi | l's, chpsulfeBackagedpharppeeitical gemposition corprising aphapaseaidical 33, A
packaged pharnmaceuti cal conposition, conprising a pharmaceuti cal

conposi tdoorpasitionl ofiakmigl3hacd instructiend fonsisingrthasompositiendo neat & tpiatient o t r eat
a patient suffering froma heart disease. 34. The packaged pharmaceuti cal
conposi tsuffering frohaa mead didersel n t he heart disease is heart failure.

34. The packaged pharmaceutical composition of claim 33 wherein the heart disease

is heart failure.
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