SUBSTI TUTED UREA DERI VATI VES FOR TREATI NG CARDI AC DI SEASES 100011The
Invention relates to substituted urea derivativos. particularly to chem cal
entities that selectively nodul ate the othithe sanonere, and specifically
to chem cal entities, pharmaceutical conpositions and net hods of treatnent
for heart clisease. [0002] The "swnmers" is en elegantly organi zed cellul ar
structure found in cardiac and skeletal nuscle made up of isteMgitating
Chin and thick filanments; it conputes nearly 60% of cardiac cell volunme The
t hi ck El ements ar SUBSTIPUTED UBEA DRROSIMIYES FORTREANINGICARBSOONISEARES f or
tramduci ng chem cal energy (MI Il YMNPUO i nto Luke " di newd novenent Myosin
and its functionally related cousins are called notor proteins_ The thin
filaments are conposed of a conplex of proteins. One of th ne proteins,
"ante (a filanmentous polyner) is the substrate upon which nyosin palls

-during force generation. Bound to actin are a set of reulafory proteins,

the "Repents, conplex" and stropomyosin," which nake the actin-myosin
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filament ( dbinopd@dul at ed) coupled with return of the catalytic
domain and |ight chain to their Warring conformagonktientation conpletes
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heart failure CON is not a specific disease, but rather a constellation
of sips and synptons, all of which are caused by an inability of the heat
to adequately Despond to exertion by increasing cardiac out put The dom nant
pal hophysi ol ogy associated with CBE is systolic dysfunction, an inpairnent
of cardiae coMretillty (wth a consequen _[redact:ismin the anmount of bl ood
ejected with each heartbeat). Systolic df/sfuncti on with conpensatory
dilation of the ventricular cavities resMs in be nost comon form of heart
failure, "dilated cardionyopatby,” which is often considered to be one in
the sane as CUP. The counterpoint 10 systolic dysfunction is diastolic
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poi ol "Mal e congestive heart failure (also !mown as antis "deconpensater
heat failure) involves a precipitous drop in cardiac function resulting
fromEL wi dely of CaUSea. For exanple in a patient who already has
congastive heart failuni, a new nyocanilal infarction, disentremation of
medi cations, and dietary indiscretions may all lead to accunul ati on of
edema f [did and netabolic insufficiency even in the resting state. A

t herapeutic agent that increases cardiac function during such an acute

epi sode coact assist in relieving this netabolic insufficiency and speeding
the renovwal of edema, facilitating the return to the nore stable
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impairment of the ability (o f]] fhe ventricles with blood, which can also result in heart failure

even with preserved left venimicular function. Congestive heart failure is ultimately associated

with improper fimetion of the cardiac myooyte itsell, invalving a decrease i its ability to

contract end relay.




end pharmaceutically acceptable salts, &elates, non-content conpl exes,
prating; end m xtures thereof, wherein W X, Y, and Z independently -Cti or
-N=, provided that no nomthan tato of W X, Y, and Z are -bit iris one,
two, or Oyez; RI is optionally substituted am no or optionally substituted
het erocycl oal kyl; 113 is op iionaty substituted aryl, op | ionally
substituted aralltyl; optionally substitated cycloallcyl, optionally
suhstibited heteruaryi, optionally substituted hetcroaraticyl or optionally
substituted heterocycloafityl, ita is hydrogen, bolo, cyan, optionally
substitut-ed al kyl, optionally substituted haterocycloallcyb at optionally
substitutedlﬂ@ﬂbroarwmhmhéﬂwvﬂmﬁﬁmﬂQQME;ﬂmﬁémmtmwtkﬁﬁﬂNﬁSﬂmﬂhémﬂhF&i is

hydr ogen, 84% %ae!ﬂl &Qé% 'h§ 5%}9% | ey ml:‘eg% #Hdd.y substituted
het er ocycl oa , or op ona subst c'?"mc n YJlrsand Be is

absent when mm@ammmemmrmnmmmmﬁum@prmwme
substituted asefeRl Y Héa% z%!eﬁﬂg@ﬁéw ional |y
subsd | vied %]nfpgfr gfe&fay HS ?ﬁ%&%ﬁ%éi& 'S glgﬂs:agnt en | ?ltlkm kmis
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optional |y iieidehtbfsn@iniGeiode@y BReRdhfRvalbikalofaQBgbdgla W th the carbon
:to which they are aft ed, rosin an optionally substituted 3- to
e B g e o e

7- menber ed FROBHING piFR ke igpmtific 5ot dispasnis |

* het er oat ons refeeddas keddibpaaiis Mﬂe@m@ﬁﬁpﬁmﬂﬂ’ﬁﬁ@sﬂ&ﬂ%ﬁ@ﬁéﬂoﬁb&&cﬂfgw ided is

R e T B e S

* herein. 100hfshAaaligr ovi ded is a packaged pham"reul | czt corrp05| tion,

L L]

=t it N e

conpri si ng rnac tical on co ., Si.n ceu IIy
ot abk. ox SMBBE = e reapeni Do RSk 0 e RoRorBitE e AP OBt 1 1 y
descri bed hegﬂsrand mm@nmy@mﬂlﬁ@mmsu@gmﬁmg. retusipg siottliwfrtrn idkbatic a
patient suf fr heart di . 9 ovi de hod of
treating he%#%@%se%%%ﬁ%i#%%ﬁigm gé%lﬁﬁegmé ering to
a nmanual t aftitkshiverieet diggnbivd mdith STHE, mahﬂcjﬂam‘afnésinhdagtmw@pmﬁchaig I0@est one
chem cal npri sing
pbamoeut i cté?[f y%@%bf@ewwgﬁﬂ%‘wgﬁ%ﬁ at | east one
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admnistering to a mammal 1 n need thereo a ther
amount of afvi-pasmogaity Bere (HEapprewsliea 50 dinsed, pbde heppipyforiend distasprheeeul i cal

conposi tion SovEfari !%%@MM@H%@@S@M%%%WH&W&MN er or
adj uvant an | east one chemcal entity &scribed herein.

beltm'lheruma continue to be sought, perticularly for CHF.

[D010] “Acnl=" congestive heat faflure (also known as acute “decompensated™ heart

failure) involves a precipilous diop in cardies firction resnlting Grom e veriely of causes. For
examnple in a patient who already has congastive heart failure, e new myocardiel infarction,
discontimalivn of medications, and dictary indiscretions may ell [zad 10 eccumulation of
edema fhrid and metabolic insufliciency even in the resfing state, A therspeutic agent that
increases cardiac funetion during such an acule spisode could assist in relioving (his-
melabolic insufficiency and speeding (he removal of edema, facililating the retum to (he more
steble “compensated” congestive heart failure state. Patients with very advanced congestive
heart failure particularly those at the end slage ofthe disease also could benafit from a
therapeutic agent that increases cardisc funclon, for example, for stabilizalion while wailing
for a heart transplant.  Cther pelental benefils could be provided to patients coming offa
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[ 0021] Al so provided is a nethod for potentiating caidiacnyosimn a mamral

whi ch nethod conprises adm nistering to Ernst-mai inneed thereof a
therapeutically effective amount of at |east one chem cal entity described

herein et a phai maccutical conposition conprising a phamaanutically
accept abl e exci pient. canter or adjuvant and at Mast one chemical entity
descri bed herein. 100221Al so provided is W use. in the manufachire of a
medi canment for realism heal disease, oral- |east one chemcal entity

descri bed herein. [00231Also provided is a nethod for nethod of preparing a
conaposnd- of Formula H O Ferm s 1 wherein R1, R X3, Rd, R5, and Rl3 are as

def i ned aboveypas pwpp,ifsi axgmplhbysiteRBuDion of NG iilaNkis G0 FARYLI & AfFMul @ 400

14 Hs VU el resunsingWormdfanction. Patients who have disstolio dysfunction (insuffisient
relexation of the heart musele) could benefit fom a (herapentic agent that modulates )
relaxation.
[0011} Inotrapes are drugp thet increase the coniractile abilify of the heart. Asa
group, all current inctropes have faled Lo meet the gald standard for heart failvre therapy, 1.e.,
to prolong patient survivel. In addition, current agents are poorly selective for cardiac tissue,
in parl leading lo recognized adverse effzols that limiF their use, Despile this fact, infravenous
inokmpes continue to be widsly nsed i acule head failure (=g, lo allow for reinstitvtion of
oral medications or to bridge patients ip heart transplanlation) whereas in chronfc heart
failure, orally given digoxin is used as an inotro pe o relieve patient symptoms, imprave the
quality of life, and reduce hospital admissions,
[001z] Current inotropic therapies improve contractility by incressing the calejum
transient via fe adenylyl cyelase pathway, or by delaying cAMP depradation through
mhibition of phosphodiesterase (PDE), which can be detrimental to patients with heart
faflure,
[0013] Given the Iimitations of curent agents, new epproaches are nm&ed to improvea
cardize funclion in congestive heart failore, The mast Tecently approved shori-ferm
intravenous agent, milrincne, is more thap fifteen years old. The only evailibis oral drup,
digoxin, is over 200 hundred years old. There remains & preat nead for agents that exploft
new mechanisms of aotion and may heva befter outcomes in terrms of reliel of symptoms,
safely, and patient mortality, bath short-lerm and long-term, New agents with an impraved
therapeutic index over current agents will provide a means to achieve these climical oulcomes.

[0014] The selectivity of agenls directed at the cardiac sarcomers {for exemple, by
lergeting cardinc bela myosin) has been iden!iffed as an imporiant mesns to aghievs this
improved therspeutic index. The present invention pravides such agents (pavticularly
sarcomtere aclivating agenis) and methods for their identification and use.

[ood5] Another approach 1nay be fo directly activate cardiac myosin without changing
the caleinm transient to jmproving cardiae contractility, The present imvention provides such
agents (perticulerly myosin activating agenis) and melliods for their identification and use,
[cO16] Provided j5 et least one chemical entity chosen finm compounds of Formula ¥



1413 400 to a conpound of Ponnola 401; W X NC 7 NH2 R 401 hydrol yzing
t he conmpound of liconula 401 to a conpound of Fontula 402 wherein Ris
chosen from O and NFL contacting a conmpound of PorroMa 402 with a
conmpound of forrmula RI-H wherein RT is optionally substituted am no or
optionally substituted heteneyol oal kyl Lc forma conpound of Fornula 403;
and 10.1. NH2 aes

Ry
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Formule I

end pharmaceutically accepiable salls, chelates, non-covalent coniplexes, prodrugs,
and mixinres thereof, whersin

W, 2L Y, and Z ere indspendently —C= or —IN=, provided that no moms than two of W,
X, Y, and Z ave —N=;

nis one, two, or three;

R, is oplionally substituted amino or opticnaliy substituted heteroeycloalloyl;

R; iz opHonally substitnfed aryl, oplicaally substitnied aralkyl; aptionally substitoted
cycloalkyl, optionally substituted heternaryl, optionally substibaled '
netcroarallyl or ophionally substitated heterocycloalkyi,

B3 is hydrogen, halo, cyano, optonally subslituted alkyl, opHonally substitinted
heterocycloalkyl, or ophionally subslituted hetercaryl when W is —Cr=, and Ra
is ebszent whon W is -N=;

R4 1s hydrogen, halo, ¢yano, optionaily substituted allcyl, optionally substituted
heterocycloalkyl, or optionz] ly substituied betemmard when Y is —C= and Ra iz
absent when Y is -N=; end

Rsishydogen, bale, cyano, optionally substitoted allcyl, optionally substifnfed
heterocyeloalkyl, or optionally substituled heleroeryl when X is —C=, and R is
absent when X is —N=;

Ry3is hydrogen, hala, cyeno, hiydroxyl, opHoneally substituted alkyl, oplionally
gubstiluted heterocyeloalkyl, or optionally substiluted heteroaryl when 7 is —
=, end B.13 iz absent when Z is —N=; and;

B and B are independently hydrogen, aminocarbonyl, allkoxycarbonyl, optionally
subslituled allcyl or oplionally substituted alkoxy, or Rs and Ry, taken togelher
with the catbon (o which they are attached, form an optionally substituled 3- fo



contacting a conpound of Forrmula 403 with e conpound of the formula 122-NCO
to yield a conmpound of Fornel e 100241CQt her aspeci s end enbodi nents will e
apparent to these sMlled in the art ' formthe foll ow ng detail ed
description. (0025JAs used in the present specification the follow ng wonb
and phrases are generally intended to have the neanings as set forth bel ow,
except to the extent that the context in which Megrimused indicates

ot herwi se. The foll ow ng abbreviations and terns have the indicated

meani ngs t hroughout, Acacetyl Boo’>trbuty| oxy carbonyl cyclo

CBScar bobenzoxy = berayl og) ear bon di chl omret heue = net hyl ene eNori de
- difeCu | SHALMD nbBEEd %@M@@Wmm additiona

DMA=N, N-di i sopr opy! q&&ém@x%ﬁ%ﬁdb%khﬂhﬁ% aem de DVMSQdi et hyl
aul f oxi de eﬁ?ﬁu val ent Etethyl FDA- et hyl acetate et hanol 8=graze GCgas

chr omat ogr d Ehr brh8UPr &F‘E’%ﬁ%{‘;ﬂwm}?ﬁsﬂw PRIBRSising 2 pharmacenriically
ecceptable excipient, carrisr or adjuvent and et least one chemica! entity described herefn,

[0ng) Also provided is e packaged pharmeceutical composition, comprising 2
phammaceutical composition comprising a pharmaceutically acorpiable excipient, carrier or
adjuvent and al lesst one chemical enlity described herein, and mstructions for using the
composition Lo treat a patient suffering from a heart disease.

[0029] Alsa provided is 2 method of treating heart diseage in & mammal which
method comprises administoring fo a nzammal in need theveof & therapentically efective
emnount of at least one chemical entity described herein or a phamacenteal composition
comprising a pharrnecentisally zoceptabls excipient, carier or adjuvant end at least ons
chemical entity deseribed herein,

[0020] Also provided is a2 method for snodulating the cardise sercomere in 2 mammal
which method comprises administaring to a mammal in reed thersof a therapentically
effective emount of at least one chemical entity described herein or a phanmaceutical
composition comprising a phanmacentically acceptable excipient, carter or adjuvant and at
least one chemical entity described herzin,

{0021] Also provided is a method for potentiating cardiac myosin in & mammal which
meihod comprises administering Lo e mammal in nead thereof & therapenitesily effective
amotmt of at least one chemical entity described herein or a pharmacentica! composition
comprising a phammacentically aceeplable excipient, carrier or adjuvant and af least one

cheraical entity deseribad herein,
[G022] Also provided is the use, in Lhe manefachure of & medicament for trealing hesrl
disease, of af Ieast one chemical éntity dascribed herein.
[(D023] Also provided is a methiod for meihod of prepating a compound of Formule I.
By
Hﬂ\w‘/&\‘x’fﬂs 0
[} IL‘ B

Formula I
wherein R', R®, R, R%, R®, 2nd R are as defined above, comprising the steps of
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mmlliliter mmol-mllinole Ph=phenyl FlyBroPbronoreispyriondi nophosphoni um
hexal | uor ophosphat e PTroom tenperature secondary tertiary
TMrifluoroacetic acid t ereahydrofuran TLC-=thin | ayer

chr omat ogr aphy Vohunenmug of material based on the limting reagent unless
specified otherwi se [0026] As used in the Freed specification, the foll ow ng

“ words and phrases are ' genentily intended to have the neanings as set

- be understood by those skilled in

forth bel ow, except to the extent that the context in which they are used

i ndi cates ot herw se, [00271As used heroin, when any esui able reans nore
than onetine in a chemcal foreaula, its definition on each occurrence is

i ndependent of rcewveding Aremnndef Fovedy4®t her OGrotaltate. | oomA dash C -')
that is not between two letters or synbolgg is used to indicate a point of
atlecliment for a substituent, For exanplje, -CONIla is attached through the
carbon atom [00291By "optional " g "mtiynagr ks neant WM the subsequently
described event or circunstance may op-fa occur, and that the
description includes instances where e evept or circunstance occurs and
instances in which it domnot. For ex | e, optionally substituted al ky]"
enconpasses both "allcyl" and "sugi " as defined below It wll

H

he arty, mnth respect to any group

- conlaining one or nore substituents, thatl such groups are not intended to
" introduce any substitution or substituti W patterns that are sterically

i npractical, synthetically nonfessibl gygandror inherently unstable.
[0030]"Allcyl" enconpasses stral%ht chren and branched chai n havi ng be
i ndi cat ed nunbefo ffompgwdef Famals?0lpr ey groups generally are those of Cmor

- bel ow, such as C13 or below, for exanpler,Cs or below For exanple
 Cl - Csal kyl enconpasses both straight and branched chain alkyl of from1l to
~ 6 carbon atons. Exanples of aIkyIﬁngups~&Q§Iudgﬁnethyl

J\a/l\
NC vd NE

i3
401

hydrolyzing the compound of Formmta 401 fo 2 compound of Formula 402
TI
Rg Rg
g /"’\ x e

A

A02

/

AA—

whersin R is chozen from O end NH;

coniacing a compound of Formula 402 with a compound of formule B -H wherein Ry
is optionally substituled amino or oplienslly subshituled heteracycloalkyl Lo form a compennd
of Formula 403; and



et hyl, poopyl, isopropyl, nbrityl, sec-butyl, tea-butyl, panty', 2-pentyl,
i sopentyl, neopentyl, Ernyl, 2-hexyl, 3-heal, 3-nethylpeatyl, and the |ike.
Al kykl e E anot her =boot of ElloYi. referring to the sane nol d= as al kyl,
but having two points of attachnent. For exanple, Co al kylene indicates a
covalent bow and CI alicylene is a nethylene group. Wen an al kyl residue
havi ng a specific nunber of carbons is nanmed, all geonetric isoners having
t hat nunber of carbons are intended 10 be encanps...oh /huo, for exanple,

"butyl” is meant to include n-hartyl, sec-butyl, isobutyl and t-butyl;
spropyl s-i ncl udes n-propyl and isopropyl "Lower alkyl" refers to alitYl
groups having one to four carbons. [00311"@®4cloalltyl" indicates a

saturated hydrocarbon ring or fused bi cyohg Wag, having the specified
nunber of carbon al ocas, usually frqu§ to¥l2 ripg carbon atons, nore nolly
3 to 10, or 3 10 7. Exanples of cyc]oa hﬁifg s i nclude nel opropyl,
cyclobuill, cyclopentyl, and cycl ohem wel || as bridged and caged
saturated rimgroups such es nor ggnsne. anplles of fused bicyclic rings

i ncl ude octahydno- 1Hi ndene, oct ahvwgent , N

1, 2, 3, 3a, 44- hexahydnper dal ene, 1,2,4,5, 47, a-hcplékydro-ZH—iudene,
4,5,6,7-1etrahydm 2H i ndene and the |i [00321By "al koxy" is neant an al kyl
group attached through an oxygen bridge sucli as, for exanple, nethoxy,

. el hoxy. PIWOX3/3 i SOPMPDXY, n-botoxy, seci®Butoxy, ten-butoxy, Penny,
. 7-Pentyl ony, isqggﬂggﬁﬂmmn SAPHH, Vot - KQc 3-
nmet hyl Pent or,ry, and the_| iﬂl%e. The al @@%%u?é?@ﬁ%?ﬁ?k%% 1:g':'ener ally

is of C30 ofeldargmpousdeifogeiie] 3 or bel ow, for exanple, Cs or bel ow. ' Tower

“alltoxy' rebesg 10 a0 inAPGDaRNls A B\Godeth [MHLse REARTe 4003315y

. "cycle Mir, k neant a oycloal kyl group A

rough an oxygen ri dge such
es, for ex B Wllpwingdetsiisbdpscopfen. obut oxy, cycl opent oxy, cyckhexoxy,

" cycl ohepi cqupas) and A e e Q¥elRaldshe B8R, AlmBafiihoaloxy oroup

. generally is o

C20 or hel ow, soch as Cl 3 or nple, Cs or

" bel ow. [ 003%aA inicnded I heve (e msapings a3 g3t fopta belew eycepy to the-oxtentyluat a1k y | ) - O 0) - ;
* (aryl) - C( OkonteAts@ivhich tiey fe. fb@Rrdicaelndyilse) mimggﬁg%mm ein the
rbony

~group is al- tical to the parent structure Sough |ha ca
l functronquﬁﬁﬁﬁﬁ#%W%ﬁﬁﬁﬂmﬁi uelioWic| oaThy/, aryl, heteroaryl, and

Wl M P e pma

heteriocycl oal ke are as dese+i begkelyerei n Acyl groups have the indicated
nunber of carb atons, with the car?on of the kat group being included in
the nothered carbon atoms. For ex%Hfﬁ?FY xécyl gnup i s an acetyl group
havi ng the formul a CHEC=0)-. =1003&kkl y "kkoxycwi myl " k neant an ester
group of the fo | a (al koxy)(0=0)-, attached through the carbonyl carbon
wherei n the &Nﬁyﬁﬁnn1has TheL?ndi%g?ﬁﬁmﬁﬁﬁgﬁ?q@¥5“@§Pﬂon atons. Thus a
Q Csal koxycar bdd§M gr oups an=al | odietdbrometanp =hastfehoshidrde e BLcRr bon at ons
attached throu Xxygen tg a : |, linker. .100361By "am co" is neant
t he group -NH49Q%%g§nghe tern1"Q@?Q%@§#H8HVFEMFE*%rs to the group
-CONI't br, wher EAor DIFEA | s ehos diMdisepripyitfymine optional |y substituted
Cl-Ca al kyl, opwispnal |y substit ut and .optionally
substilute.dhe?%?garyl; and 12" H@g%%%éklﬁTF%ﬁgﬁydrogen and optionally
substituted Cul®S@IIryl; or=  dimhdmdfoBid® t aken together with the
nitrogen to whigh they are bgundwqaﬁﬂm&n optionally substituted 5- to
7- menber ed nitrogen-containi ng het'erocycl oal kyl which optionally includes I
or 2 additionalBthet eroarons Sel estlel fromO0, N, and S in the
het er ocycl oal k¥iqgklL Ng wher ﬂ%gﬁgubstituted group i s independeorly
oohs aided with one or nore subslihicida indbiendently selected fromCrCe
ai kyl, aryk het®#Haryl aryl=CnCetiwdenar yl - CognCl - Ce hal oal kyl , -001-C. 4
allryl, -0CoCegal kyl phenyl, alicyl-011, hal oal kyl. halo, -OR -Mn -C-C4
al kyl - Nt h. -N(ér-c4 alkyl)(Q 4 yl). -NEI (G -C4-N(C1-04 el kyl) (CgC
al kyl phenyl ), GC al kyl phenyshs chegtoerapht r o, oxo (as a substitutom for
cycl oal kyl, hencgragycl oal kyl - orhﬁﬁéfﬁ ylk -0Q211, -C(0)0CnCd al kyl,
-CON(CnCi al kyl Ki -C4 al kyl'), -CON -C4- CONH2, -NFIC(0)(CrC  al kyl),
- NFI C(0) ( pbeny e = methyl

min = e



-N(Cr-C4 allcyl)C(OXCE-Cdr N(Cr-C4 al ky0OC(0) (phenyi.), -C(0)CLl-C4 allryl,
-C(0)CyCe phenyl, -C(0)Q Ce haloalltyl, -00(0)0-04 al kyl, -802(C-C., -

. S011phenyl k -602(Cl-C4 ha: panty, -6021eFfs, -602N13(Ci -Ci -.602NH(phenyl),
- NElI SO2( Cree al kyl), -1ZElI SO11. pherrYD. andhel oal kyl). 100381"Aryl"
enconpasses: 5- and 6-nmenbered carbooyclic aromatic rings, for exanple,
benzene; bicyclic ring systens wherein at 1st one ring is carboryclic and
aromanc, for exanple, naphthal ene, Wane, and tetadimand tricyclic ring
systens wherein at |east one ring is ciabocyclic and aromatic, for exanple,
fl uorene.” 100391Fqr ex/agile, aryl includes 5- end 6-nernbered cathocyclic
aromatic rings fuSed to a 5- t© 7rfﬁ5\1$éred het erocycl oal I ryl ring
containing 1 or mmi®® heteroatosns ghpmey: fromN, 0, and S. Pox such fused,
bicyclic ring syﬁherrs wherein onlyﬁgne of the rings is a carbocyclic
aromalic ring, poi nt of altach ‘?W’lrray be at the carborytlic aromatic
ring or the hetePgiigkl oal kyl r+ng. bﬁ%gﬁﬁh@ﬂhﬂﬁgﬁoﬁgﬂned from
substituted benzene derivatives anﬂgﬁg tgPlgl rho firmval ences string atons
arenaned as substituted phonyl ene gorpRiosphate o) ent radical s derived from

uni val ent pol ycy8li c hydrocar bon r aginciahgermfh@se names end in Ayll by

- renoval of one h%drogen atom fromthe c‘car bon atomwith the free val ence are

: named by addi ng

denes to the nant 61"he correspondi ng unival ent radical,

:e43., a hi-agingt geoll 17 with twotegart ers of attachnent is terned

: heteroaryl, sep ant* droned bel ow.

naphroylidene. P{# however, dqes ng{qeencog%)as% or overlap in any Way with
© ne or nore carbocyclic

- aromatic rings i EEFused with &het@ﬂq@mw kyl aromatic Avg the resulting
'ring ',stemis hgtemaryl, not _aryl, ?qﬁﬁgw e|n (00401The term

"aryl oxr refers to the group -0-ary | ean "aryl al kyl " or
"roal kyr, al % an¥olPRyl aro as dr owbils dfonmérz] bmﬂuﬁlﬂs Ipaiiing reafenairiiagsoment i s

on the alkyl group. This termenc b?gﬁgﬁﬁii 9 is not limted to, benzyl,
; phenet hyl, phonyl vi nyI Phel l gialb t he #é ke. 100424The tenn ' hal o"
i i ncl udes ro Croon: %Wﬁﬂ@%@&wﬁﬁ#%rﬂ@mmg’m&mmmﬁhudes

El

' fluorine, ClivemilpRienas iR theaRdniadisng: ates alicyl
:as droned a t he speC|f| ed snur]T?%l&er of ' ggrg%on ai%?r‘% su%stltut ed

; bo e i, 1
S Wwith | snor‘é?”xeé ’6‘@% ¥ Gehetisatanglherwies. hel i nsi cauh. al | owabl e number of

r

AR A A L 4 Y el B e S mimr Tmen mr Pl

b —rr

hal ogen at om&z?]Exarrpheﬁsa@herEa,l @Edn%ﬂhdﬂﬂﬂbki&%m:ﬁlﬁthﬂ&s :ﬁéﬁleﬁ{t}‘ﬂ to.
Prill umemetfg,IT e I: i.oneMetrod, 2-fl u% gﬁpeat uor oet

[ 0044] " Fl et'er galpndis %&r?ﬁ&%"é‘é?“'“@““t‘%m? nifiea e Eé"ﬂr}r’riiﬁfr“r'bcycI io
rings contmutranga.one or nore, for carenple, froml to 4, or |n Calidin
enbodi nent oat chosen fromN O rued S,

wi t ht hei t gXI ng‘gtd?ﬁh(hg W“%HE“B?B{/%’F#’E‘S fdeukie indicately | si ngs
cont ai ni ng mnﬂnf)tl:laqlﬁiﬁsnl monmﬁxm@teﬁmmmplé,m@mm%{,@ﬂ% apadi ment s,
from 1103 jetematons chosen fromro, O, and S, with the remaining ring

atons bei ng carbon and wherein at |east one heteroaromis present in an
gonsi de ri 16829 0045]%0‘hpewmﬁmiréupﬁhﬁﬂg1'naﬁeﬁhtMﬂinudﬁa]uantﬁ-deicﬁh&}ﬁ&%ﬂund

het er ocycl Qaky 0 menbor ed cyc oaryl ring.
For such fused b| cygf&t"!'ﬂ% et er oar %IGE%}EW&E?VEW&H%J ’5}50 gi be

ri ngs cont ﬂ%ummmemmmammmmtmm Hﬁﬁeﬁﬁiﬁl&% yiie at the
hetero ar oy [TelCE [k L kN Je t er.of S and
0 atoms in tﬁg&tljggtag{'rgo%%yl group. (e)ia'(l:gwcf‘nd ﬁ%@aﬁg@eﬁagﬁg’ﬁﬁé%’i’e ik

adj acent tBﬂﬁﬁf@f%ﬂ?dtbm&wseﬂlqilﬂdmﬂlaﬂnvﬂﬂﬂrwmm;;gmhﬁlaﬂaﬁmﬁmuﬁhefa of S and
0 atoms i ngidagmBat re than |n certain. eabodi nents,
the total number o(ﬁ{a?ﬂagg%‘ %r?zlﬂla%h e %8’%&“&6“‘#@%@88& lbnt"’r“é"“not nor e
than 1. Al sﬁfﬂﬂﬁdﬁla\aa@@tmﬂmmmMﬂmmmwmm@mmwmma de
derivati vegupsfipr exagplpe ini.n ps, such
as pyridi ngjrl[I olgl de, ‘g?& %‘ﬂiﬁg_&%& %&B?@%&?&gﬁvem% dﬂ’ﬁ ai ni ng
groups. ExBiFpbessf @Fbﬂﬂé@%n Ayl ergepsugoreriliyaraibiess obGi oabeiow, etehlak Giteed t O,
systems ( aBeloword@fipl) CBr biGw! Bk ARMiple C1-Coalkyl encompesses both straight and

branched chain alkyl of from 1 o 6 earbon atoms. Exemples of allcy] groups include methyl,

9



position assigned priority 1), such as 2-pyridyl, 3-pyritiyl, 4-pyridyl,
2,3-pyre2:ny!, 3,4- P3012MW1l, 2A -pytimdinYk tittirsitnichnyt

24-pyrazol inyi, 2,44m dazelinyl, iscoragotinyl, ogazolinyl, ['doodl ed%
initidiasonnyl, lettazolyl, thienyl, benzothioplidnyl, funny benzofuranyl,
benzoi m dazol i nA, rndolin3 pyridizinfi, [4381)4, quinolinyl.PYrazolyh and
5,6.7.8-tetrahydroi soqui noli ne. Bival ent ndinals derived from unival ent
het er oared radi cal s whose nanmes end in "-yl" by renoval of one hydrogen
atomfromthe atomwi th the Pee val ence ELIE naned by adding "-idene" to

t he nane of the correspondi ng unival ent sadical, ado a pyndyl .group w no
two poi nts BPFLRPRe HPRIARYLITTRL soq- ks tetfrd, Pﬂb’bﬂ@ﬁ%&wmbsmﬂﬂenconpass

or oval ap diskyiaz ey il:—]qﬂnw 1lqﬂq,%f9€, ra&gﬁ spol kyl " or
"U ster aral] rl'yl F%ethg?oaryl and 0141 are as deflne ﬂﬁgedr el %P d t he poi nt
oi al i schmerPETRE e Faezesdyes o alkplobut ining twe poinks EETmesL For tramplesCnot

limted toangeneiniionesddovalbit baRNAMY] ALY be o AL 140 Hofp)
010471By 114]11u lﬁYOlOllll 4" is I\/Eant@eyc”oal Kyl rgtré)g’i@d‘i:‘{u’iléuli{ilJl ?ch one to

four of ~t hEWIREFIEE “APBHLC BACFE carben inspmgd, 4 senstiicdivatemdevingtialox y gen,

ni trogen omuﬁuhfoﬂmuﬁuh:b&bénaeﬂelb@aﬁ.@iuﬁ@}ﬂhyﬁm OER BRSpleN A HEIGe mbak teexampl e (as
nunberedfrorlnth(ﬁﬁggae t|on assigned priority e[

- 2-pyrral i nﬁ”‘flﬂ 5?81‘43 LEied mé"bi“‘l*eh’a’@ﬂ ’@1“dﬁwmwpﬂer| dy1, and

" 2, 5- pi peni Mybwer bMgld et ek firous ksBuGansenp! at ed, - i ncl udi ng

: 2-nosphol i nd 3, i unbered wherein the oxygen is assigned

', nat ltoy 1) WJE6€481ASE§"§%3(YLJ ‘f'“?‘lé "’?’W@“f%‘i}/‘%*"%%e |ngrry05| n
- or sarcomﬁmﬁh&mﬁgﬂmh&dmwamtmifeﬁa mq&mgﬁmaﬂtgﬁgemgfﬁesence of

D at teat On%mﬁﬁfﬂoﬁﬁ gaph é@ﬁ%@@reht r tlve to th act|V|ty of

~ the nyosin or ascons ange may be
. an |ncreasmemﬂmmplmmﬂaﬂeﬂraaﬁegc&mmgmﬁlﬁmaﬁiggﬁm&@uﬁue to the
“direct int ;%1' n und with 0S| r the sarconmere, or due to
. the inter a@tl o‘%éngTBﬁf?lenth“ﬁ%g t%ﬁgn%ﬁ%‘g*éﬁﬂﬁm?’act ors that in turn
. affect nyosbM@mﬁ@mﬂé?ah’;4,5fhdxyhydﬂ:ﬁﬁﬂﬂe]u‘£nez,4.E,ﬁmfaaqlmiymgm{-mﬂmj udes the
: groups: -Sz6@ S‘F'@ﬁ% alkyl). -S-(optionally substituted
:aryl), -S- Cooﬁt)nagg —!-EI u Le[@%%r oaryl), and -S-(option ally substituted

i het er oeyel B4yl ) . BErtdl@x?élamgntﬂn ﬂ-@lmatmhb:dgﬂnrmgh a@pﬁgmahrh;gbsut&:f anyl .

: 100501The fepp Eﬁc&? }ﬁ%@@; optionall

: substitut ed al ﬁ%ln -S(%#" cpt E%%{K?#P@éod‘ya lmt %ﬂ x&’p?l onal tyy
. substitut CRFUIREY. dRERIPKY; lmmyrmmmaﬁmémmmwmm er oeyol oal kyl )
.and -S(0 1he@ I I b nyti

el udm | oo paay e SR BT BPA, sk PR AU RISV 5 ) op
! Scantly suMe il wdel y@fmm@@m@ﬂpwomwﬂmme&oMMaoo

: 40: | skt i PtlissingbdeYo S3abedbankt ed het er owel oancyfi ,-.3(02)-(optionally

: atisti Nt ed[ @i;ony) - 8(0a opt| onal ly substituted atil oxy),

: -5(02) - optiithI 1y s%bmi‘t Bt inmes weyylosliyharong oy fuopel v subst i tut ed
+ het enpycl Gidlydnees) sor i re,%ﬁlaﬂmﬁ-:% dyQB6HedxY, @Hﬁﬁ&to&y#gq I{EEQ%ZHhe tirm

: substltuté{j as @ ere| n,  NoNs l\/at any “one or Fogens on the
i desi gnat ed® kt?m%agf & jiks The gysiogliad grappofe arcloelkarst aromm eevemilyiied Gandi cat ed
> group, prwbdﬁﬂ.sh&hadsqmbgteﬁlﬁm B,qjedgmm,mor mal val ence is not exceeded.

. Wen a Su?@}ﬁﬁ' enl fi axe (la. V\én hydr ogens on the atom ate
: repl aced i nati 6‘@ @F%laﬂ?rwaﬂ%l}ﬁa}dmiﬂm - DiEShi ssi bl e only
i if such coidtirnadl-O- Bbd: Rhiil-&(®)0 MM RdRe @aupqémawmd%&thk SbhC

internedi atie out | ound or able struehre is neant to inply a
. conpound f%'éc?": @’%‘ﬁ??‘? 81?ﬂ!1‘§"1“ peceinaliyly grcfoslylnapo helstpmyh a react i on
m xture, amﬁm@ﬁmmﬁfwaﬁmw hﬂha&cﬁ&oﬁﬂ%ﬁgqﬂ@i\ﬁﬂlwﬂm{w practi cal
utility. léurbn thses eci fied, gbsdjuents are naned into the core
structure E%F@F @ cprpor; of tyedeelg gy Fg BERdediathe miaeredspeeBal kyfi al kyl
i's |istedamnsafpesanil £Csichnup dilacdl %rcﬁlﬁ ﬂﬁ'h-hﬂgb, gscea)-, of this
substltlerﬁ,3 o the_cqr structgre is In the al portlon {60531Thetam;
subant ed kyI Byc &W%F@?—r@@’i‘éﬁf f‘?@“lﬂé‘ﬂ@xﬁ’ ee)scary],
unl ess ot Hmlmdslﬁo@hpiiaeﬁﬂimldﬁﬁﬂﬁﬂﬁmﬂrﬁé ElkoXy @SS Ghd HSInNicd18] AIntb4 of
oycl oat kyl, aryl, heteroeyel oal kyl, and hatema.ryl wherein one or nom (up
to5, such as up to 3) hydrogen atons are replaced by a substituent
i ndependent |y chosen ftra: -R -OR J8(Qes alityl)l-medfirienerlioxy4,
SRb. guani di ne, guani di ne wherein one arnor of the guanidi ne hydrogens are
replaced with a | oweettl kyl Fans, -NRbie, halo. cyano, nitro,
-CORI', - CONRbl ed, OCORb, - 0002111, -000Nelr, -14ktQxild, -fir CONRbr,
-Stile, -,3021d, -,302Nitble, and - NW50213, where lad is chosen from
opt loyally substituted Cl-Cs al kyl, optionally substituted aryl, and



Rb in chosen them hydrogen, optionally substituted CiCs al kyl, optionally
substituted awl, and optionally substituted heteroaryk and It' is chosen
from hydrogen and optionally substituted C -Ce al kyl; or R ' and

| et a. ken together with the nitrogen to which they ore bound, form an
optionally substituted 5- to 7-nmenbered nitrogen-containing

het erocycl oal kyl which optionally includes or 2 additional helns tons

selected fromON and S in the hettineycl oarcyl sing, wher e each
oplioselly substituted situp is unsubstituted or indopendently substituted
w th one or suc%?s one, two _or three, substrtherats independently
Sel octod 11 GHoEHeRe Cirfselconyrarionyd gropp is ag efy@Emuphesingfvm | o 6
beteroaryl @I&ﬁlﬂbﬁa&thmigdmm ks %¥loar [Q,t-h,géial | eyl phenyk -G -C4

al kyl - haI l% -%@I;Eaﬂl—las - bu- N(Q C4 ancylHC - C4 al kyl),
HT: (CI-Cr a%&f FFEW e@’“‘@sNﬁhltyl phenyl), -1111(Cl-Q

al kyl phenyl Ionacyano Ths tob arkiet efbRfyIOrefith Blelptdu (EORRYR CHrLar y |

16 00h - oor Gt B erong s Rytpodes ‘Oﬁ@su‘w@)&m RN bstintca
K s etoyeenisuier ). 4S5 S0 e
- - o - oa - a -

al kyl ), -502(ph%y‘€$’ %%’G’ZRCY%“)E% a Romally sui Shﬁétsiqul%ﬁkﬁ “5021%11(QC4

al kyl ). -50213H(]p%aﬂ13f&ken{diﬂéth&&iﬂﬂheﬁ&a§dnkwhmﬂﬂlﬁc%)@ﬁmﬁiﬁﬁlﬂa ?

. -H115021C1- HThe terns, .hubs tiNt.e oal | oth ar
het er ocycl ogur%%%t%laggél}] %erflﬁ? WWE%F%WWW%@F%
- substi tuentkprﬁwﬂltmndmﬂbmamgml&&ﬂ fiain N, 20 b tﬁﬂi&dﬁdwsgkﬁﬁxg; groups such
*as pyridine-|- >S(,0 deri yaf f.sul fur containing
. grour [00551The term suE;sttli%E ey (’ %’é@m‘h%@”b @%"dto YR ESTBE™ subst i t ut ed
. al k3l )- C(O)EUhShh@@Gbmﬁpmmh‘Sdecfadnkszll%ﬂkﬂ)wl Hefrtagl, izhiHOpat; alkylL) - C( 0) -
- (substitut u O C(0)-,
: wherein thg&gr ou |n at %aga hﬂ“%%%ﬁ@% %ﬂﬁg#ﬁ?’ Ggh the carbonyl

functi onar y& H3h - ACsGaldating, belo, aﬂHytNI-Izcﬂ-IEbachdyitIHz.ar yl, beteroaryl,

- and het er ocyg q@F@; aryl,
- heteroaryl, P%ﬁ%elr%lgg{:ﬁ%yg V\hbé?@#% ﬁﬁ:é lgﬁ&?{gﬁéw'sucﬁ es up to
: 3) hydr ogerrNg{{ #flodrhear), aﬁéaw awaswmmtfqrmmmwmhn from

L
p
7

h

i -Rh, - ORN, orBéderbnily, ichRY-O00)054 ol OGRS @m&ﬁ}(g Bieypy, guani di ne
: guani di ne ne Qr nore of the guanidine rogens are replaced with
a | ower-al \ﬁ@?’%&@hﬁ‘ Al e NEL, HBCC Q)(ﬁéa@h%m%hﬂﬂ de coNae

: - 0cor t br ocOR(C,-COMBMEYOXENCCatiyi, 1(N-E R ky E‘é Wa\%ﬂ)?l- -CONt T,

: - Nr CORh, d -Nr5021 th h f
; optl onal | y’%gﬁﬂﬁ"é‘ﬁ%% %I%WO&Q@M@W&D‘%@WM’W F'IylS cagzen rom
: optional | y.S€uiphenyi) HSE(CHE, hatoeaKsy), ﬁm-ﬁbmcpmﬂﬁﬂ),f-smﬂ@hm&ﬁi ally

1

H
H

T

— by e

| SUbet ot covRsl, B By, ABSOPE SRSl S abg oot onel |y

! substhto tIIWE-G} C4 atak;;t‘l’mnanpasm s-anMnmder&déa:ﬁoe%ﬁBaioﬁﬂ&é @ith the

gl ?nrs(r)r?ggr ;‘/gx nr-t r’ogen % Hztmgl tﬂlg%ﬁ"s%{s grﬁgﬁﬁrbﬁé g t%ﬂ‘% d ed‘&‘r‘%"ni?udes
| or 2 addfricsuragle, nehtiralent, swibns ahdtetrsin; frdansyolic thg sptshsSnlidien eEngel oal | (31
| ndependentiy e abarl & bR R e b S dh "as on taro, or three,
subst i t nex{l93¥ndepe Fdt dxataple szl dothielels $-rendG-membered carbocyelic armelic Hngs

fused (o & 5- to 7-membered heterocycloalkyl ring containing 1 or more heterpatorns chosen

from N, O, and 8. For such fused, bieyclic ring systems wherein only one of the rings is 2

carbogyclic aramalic ring, the point of altzchment may be at the carbocyelic ammatic nng or

the heterocycloalkyi ring. Bivelent radicals formed from substifnied benzene derivatives end

having the free velences at ing atoms are named #s substituted phenylene radicals. Bivatent

radicals derived from univalent polyeyclic hydrocarbon radicals whose names end in "-y1" by
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Cp4 al kyl, aryl, heteroaryl, aryl-Cl-H alkyl-, hetemayl-0-C4 al kyl -,
Cl-Cd hal oal kyl -, -001-th alkyl, -0QC4 a | kyl phenyl, -Cht, all01-01-1,
-0G -4 hal oal kyl, halo, -OH, -Nli, -C&-C4 alltifl-Nith, -NCG-C4

al kyl)(HC4 al k2D. -N Hei -Q ans/H -N(Ce-C al kyl | (G - C4al kyl phenyl),

-NTI (Credol math lath; Iwo (as n substilatent for cycloal ky/,

t heterocycl oathyl, or 'defaner/0, -0Q211, -C(0)0Ct-C4 - CON(C hel

al kyl)(Q C alkyl), -coNaccrc, -CONE12, -NriC(0)(H C4 -NEIC(O)(Phell21). -
N(Ct-Cl al 130060) (0i -4 alkyl), -N(Crei aticylle, (0)(phenyll, -C(0)th-Cd

&ll, -0(0 - - Cl- alpallyl, -0C(0)Cl-C a I, -
Son( 01 - G4 AP B o Wi e B vabiny 59 Ml e B

- SC2NE! | phexging :deww@z@@m&ibm&ﬁ@ﬂmhmmmtmmdagumﬂ%w

hat hat h) (0. bstl dac | residue maybe
repl acezj(by lg}t%?g%%%%%%&g%%pg%ﬂgﬂ'# B as r’?fy 8754 %’FD‘BP‘FEZI unent
to the pan@npvqrfemmmkwﬂﬂdlmmwmﬂ(lﬁﬂﬂﬁmmm d&‘mue,ﬁuimctndnrbed

4 0 AR el 1

. Wherein on@)’sdﬁmmmelﬁbﬂ@l@uﬁwéﬁﬁMbde to 3) hydr ogen atoms me repl aced

by a substi i nd -11d, -010, -0(Q C2
~al kyl | O- gﬁﬁﬁ th;’F] ﬁgﬁ%ﬁﬁ%& gu%mpdl n%y guani di ne wherein one or
nmor e of thé“{@i!lhnl di ﬁlemhﬁﬂ@nogﬂn&yla "arafipl’ am‘ﬂdnd\nlkﬁmaaﬂ&ﬁnaihmm,wﬂﬂgr oup,

000kl o, ARt e B0l et Bihonesed Yl Dot

- Pl I HSO11e! Bﬂ-"-}'l Phwzé’hlﬂlﬂﬂﬂyf @h@@bﬁdﬂﬁ@ﬁ?bml onal ly substl bi ted G -Ce
- al kyl, optigagl |y sgha dggbet eronyb
Lhag) o %ﬁ%ﬁdfﬂ&ﬁ‘\s&ﬁ%ﬂs‘iﬁu&?ut it e bl E‘g/bb

re is chosen fromH, optional optlonally
: subst i t ut echakegr” inchifles Byaring shlpiige, biomine; andiindénehel | - maul © andir is chosen

i from hydrogmas@and opiaiemai idigked kil 24 iSfhefhs %hzﬁ'ldﬁa%'s %cgﬂebﬂgu%;ﬁ&qgstl t ut ed

- optionally substituted group is unsubstlwte or |
: with one ofPFALIS, EhsY 1w\mpﬁwgﬁa@@&sm&rm@&ﬂ@m@ependenuy

| STkt S0 Stk bﬁﬂﬂu Eﬁ%&m G Eﬁﬁmﬁ Ak 011, BRSS!
»al kyl -, y | c -

. hel eal kyl , ﬁ'ﬂﬂ’%‘“ﬂoﬂio&h %?Mthﬁ- fa@uerﬂzstm 0. alkyl), -NH(Ch.C.,
L alkyl), - NoGI404 al 1%@1ﬂeﬁm|mmm&ﬁmmﬁq%¢mm heny! |,

i cyan. nitro,, 0x0 (as a subpslit nt for cycloallc heterocyc 0 or
i hetemaryl)$ Hi"l‘.’)“jgﬁ% :j‘b“““%@]%’ g St Py Ligdnycel - ¢

: ab E 8 _clcne;mamn&mmaﬂamxm eﬂ\g,ztlwué %%Mmmm@hﬁ@ 101),
. es a cncli - o)cfre.
! hel oal | ry|ﬂig’%ﬁgﬂ%}“‘%‘q%}‘ %?”WE&%@E%Wfﬁ%%gE%% : 02(01 04

. bal eal | ryldﬂ;bnﬂiﬁﬁms.mtﬂhtn}&t@ﬂaﬁnm&mﬁﬁm $0) 2] dali Sléw[lh&iai‘himnmgﬂ@ 802( Cl -

: al kyl), MereNE al,oal kyl.l. I n spne enbodi rrents a
i substitut Wﬂ yogr oup S b%gté‘fel)hﬁﬁﬂ’ﬂg}" F'bﬁ%‘?’f‘lvr’é’ﬁbstl t ut ed

. al kyl ene) -[0#45] | onalHuymrdpbthMaﬂduﬂh:dﬁa}&)i— mﬂmﬁwﬂﬂm@ men as

R e et

exanpl e, 2ing sysknstwhersinemlysing oftheirings Im:uynsgmeunmrs h&lmmﬁameq:amygﬂr

- OCHACHO, nt h 4.
The term % st '[n% %agﬁ‘l{ﬁiﬂnﬁ%ﬂgnflfng%ﬂéerﬁwmﬁ@r\ g %’6 "C g@ B ed el I r YO-
0- C(0) - méﬂwﬁhwmeWMMG mbmhﬁtmammnmmuju@ﬂdmugh t he

carbonyl fpfedi gNnaki; Sti r ef & 0, al kyl V\,herel n one
or nore (up t% 5, su%: g@%%ﬂg%@ lﬁ%ﬂgf"ﬁﬂ"ﬁl%ﬁl ?‘ﬁ‘&ﬁ“&‘ﬁ
substi tueﬂﬁﬂqtﬁ’é@rbhﬂﬂéeﬂnwamhmb@mﬁnmmemm numbﬁhﬂ?and@ﬁpmsﬁl(tﬁ:- CZ aI ky00-

(ed., roethyd.a8 ui re e rmre of
the guani di ne _hydro en%snaurggﬁrr% Zdﬂ\%lb m%&gﬂ%f%nﬁ ?]ﬁe(gem hal o,
gall%thE‘“ mm mﬁ@ﬁﬁ@mﬂm sﬂ.labasrp@ﬁﬁfsﬂable

NR) C011b3. ki1 C5fbH s Tty ot RIS B, BAMESRE, - SOP-).

heteroaryl groups include, but are noi limited to, systems (as numbered from the lnkage
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-SChNi bR), and -N eSCler, where le is chosen fromoptionally
substituted CbQ al kyl, optionally substituted aryl, and optionally
substituted hetcroaryll l e is chosen h9111 i EL optionally substituted
Cu-Cs 0101, optionally substituted all & rad optionally substituted
heterearyl; and It is chosen from hydrogen and optionally subs tillM C -Se
01-01: ox |l e and | e taken together with the nitrogen to which they are
bound, forman ptionally substituted 5- to 7-nenbered nitenen-containing
net er ocycl oal kyl mhich optionally includes I ter 2 addi tional heteroatons

sel ect ed fromifdn addign @ﬂfﬁuﬁ tga@f@t ]Iglﬁq A Piridyl, £4ch
optionally substl tute r(t)}llfg IS rru ed or i?n epende'ﬁt 'y substituted
Wi th one orPXgL 24 ¥ B 1%”“%535“? 'P-'!FW@B“ “F?]’é'ﬁlt’éﬁaﬁ'ﬂé‘é%ndedl y

sel ect ed frm@ﬁdﬁb]ﬂﬂ, lhm’ﬁﬁébhn D

Qir8foDA  Mikn ﬂrﬂn ],.
hgtqegylha%mwsfﬁ% olipgignco ky' & ky' Bzzqh(yLaH@hra% uewvéeed NH( Cr es
al kyl) . Mﬂs@a:aaw:ﬂsaq@ﬁhh@ B@Meﬁiﬂﬁw&mﬂt&uﬁy Adicaldi tr0, OXO

(as a substl tut eat fo oal Kk @{}el £50C cI oal ryl, eroaryl) - COAL
. - O( 0) OCL- 04¥gFfppmss %)/’B( ff@@d“‘f( q‘éf]‘ﬁ CONL,

:ﬁ(léf_c( C(tJ) ((51 ]C-i{fh'ﬁse ﬂikg&sﬁgﬁa&?ﬂﬁh&m&ﬂﬂ)mﬁﬁl&@b@&sﬁﬂnWQWﬁéﬁmﬂ, a' kyl),
.-gOd - ?%1%‘%’8{’}(59’“ 8’&‘ éﬁ’ﬁ%ﬂ@ é&ﬂdﬂ%&%ﬁﬂﬁ'ﬁg é&h(qms
L) ettt i e o8
asu)t;stl tut Ie_@?éﬁ‘np y]!r“eﬂ’lr' ers P&ﬁwﬁg‘%‘ ' %é”ci’ ﬁiﬂfﬁfﬁ V\'iLere “Fdch11l is

. ndependentdaﬁnd&m&mgamdimpmﬂtufmnah:haymtsubﬁe[mgnu;alTlh;sltenn@pmmaabd Pul

| Substi tut oo S PRARLS o Rk R B P TN ) cubst tut ed

: hel erocycl d8#7bd, alRotheyoaydastind” ismbfhy tychmidtylgesidue nkhichrive frsfonr ofilyst i t ut ed

oA "ot B RRE AFOK) oy POP B R BB ST one 1

L nore OP t o heterocydealicvhgromys indnds, forgrapplgéas oHmawres nete Spimgepasitioh a subs

- titarent inpdepes g-%}t %ﬁ%&ﬂﬁﬂﬂﬂumdaznhdﬁlﬁz,}%mn%%ﬁ&a@ kyi)0- (e.g.,
nmet hyI ertedi ox guani di'ne, guani di ne wher e| n one or rmm of the

: guani di ne BPER &@Pﬁfdéff Feshd, Zrewerzings ilospholing Eonpacys aleh Esavltdt |~ hal o,

{ cyano. nit §@kdh ﬁ@ﬂéﬁa-m:ﬁgﬂﬂﬁﬂ}l urrthefed R erein i daf |€,

" -NR CORDb, - Nt.e oﬁRCC]\leEtb- ?ﬂ - CONRbr -%%%, -S0r, ROA,

© - SC2NRI TC, PHFRIY RS S( 121, where r is chosen fromoptimally

! substit ut eqodg} CC al&yﬁmmﬂ,@mﬂmnﬁuﬁmw&@ﬂg@ﬁﬂ ia BFkaRpinenal | y

i substituted hetero&@%& o I th if%lﬁhosen fro r(;ﬁ)ti.gﬁtrl]alj substituted
i CpCs al | ot *YP™Y AHh rdndirertirpspens AP preseonpl H‘“b‘ﬁ’a T t ut ed

- het er oar yhdandbd? hiesii; Rimiea ol hoatihiyycifdganyosing: SpdoingRah iy absaatof (it ed Q Cs

: al kyl; or t | e taken.t t her . w hthe nitro, t,0 |chthey are
Bound. 1 or FATRFE: THRA3RED St B PR e o S AT A B ER BT Kt ai i ng
: heterocycl dadﬂ:rﬁ)ddimbﬂ:ﬂhaﬂhﬁmﬁﬂnhﬁmpdumtwm&gaﬁn ﬁrrﬂ:a?sa&dﬂmw:@ﬂuﬂ h:-mm emal ons

! eater-tut f&o?.o ends i tho heteracvol.oal rin where each

: optionally”su sf’f’f’f\#‘%‘d""&f’r"aup I Dmr?gmﬁget %P@%’o‘gﬂl nt'd%l gﬁ%@ﬂ?’f ymnbsti hned

wi th one osaoress actiwidhh as on; or three, substituents independently
sel ected f ClC4 » eyhar
het er oar yI al k%L%%l g'}olfli s 3 hbiiolly bt ano),

-5~ (oPﬁnnaH}r substituted aryl), -8- {opunnal[_v suhsttmbai heteroeryl), and -S-(optionally
substiuted heterocycloalkyl). Hence, sulfanyl includes the group Ci-Cs alkylsullanyl.

§0050] The tenn “sulfiny]” includes the groups: -S{Q)-H, -S(0)-{optionally
substitated allcyl), -S{0)-optionally substituied aryl), -S(OFcplionally substituled heteroaryl),
-3{0)-{optionally substituted heterocycloalicyl); and -S{C)-(optionally substitated amino).
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-OCl -C4 &bi phenyl, -CI-C elltyl-0OH, -0Cl-Ca hal oal kyl, halo, -01-1,
al kyl -Mo -N(Cl -Cr al kyl ) (Cr-C4 al kyl), -1311(C-C, alkyl), -N(0-04

.alkyl)(QC4 allaydpherryl), -NH(C -C4 al kyl phenyl|l nano, nitro, ogo (as a

substitute& for cycloallcyl, heterecycloallyl, or hateroaryll, -COX
-C(0)fiet-C4 -CON(CnCs al lyl) (Gi-Ca al kyl), -CONElI(C -Ca aiky, -00NI2,
-NHC(0) (O-C4 al kyl), -NEIC(O)(plienyl).-N(Crel alkyl)C(0)(Cl-C4 al kyl),
-N(Cl-C. 4 ancyl)C(0) (pbcoyl), -C(0)et-C. alkyl, -C(0)(h- C4 phenyl ,
-C(0)A-C, haloalityl, -0C(0)cC1- C4 al kyl , - SChgeaCr at,!), -S0z(phenyl),

OOl s e ) R R f”r%?%éé«i?eaﬂi&‘{?”“%%'yll and

wher ei n optﬂlhnuaitddw%i]bﬁmzﬁﬂpmﬂﬂ@myhs,hm&dlahgxgsq@gmmﬁuﬂlmb@&.tﬂnd sul fonyl are

i ted o WBE LRI ORED RS el b olebiy el

Mat t hews & taﬂi@nﬂoﬁ(ﬂ?ﬂ-ﬂahhmﬂ! swhstitgsiqodany)) ﬁ(Oi)-dﬁmmﬂjr subktitidhe@myloxydnd E-

bonds. 1n ChoeLCRR B s e Rlertim GRS Y ol B it ooy .,

: optically a!mma)e forns, canbe obt ai ned by ar nanrretrl e synthesis or by

: | uti he i t Kl f th t

ooyl i nddish oF o RRURE- Gk e AR et B G0 ZERIIREERA | zat i on

iin the pr eaeﬁmdm@aﬁﬂﬁbmrmgwa@mdwﬂm:mtmmmﬁmgmapﬁ;catedjgnm for exanpl e

. hiral h d
o Ol o, fRE R o TBLOHER i LD, S Mgt om0

. O Formul a
. prasent |nVémf1%ﬁD]%%W@&ﬁmmmh¢ﬂdaﬂsmMnmmmm

exl sts rnexi ¢ tTauns, chem ca es of the

; 10060100@%&?&%@&1&%%@1@&@&%%@%&5 .Lsﬁk,%x psfeaa OpO@hOUS f onns

" of tho conp:rands, .incl ng, for exa

pol ynor phs nor phs,

i sol vates, HsFa apdwtic mirmprdiaFe d %!qustawmm@mmmmmn
conf or mat i %M%m?%ﬁmm%l&%%gﬁﬁkﬁww&ds as well as
nove

orm arn’ maybe used

. mxtures &mt gﬂt@alllne
: i nt er chang&YBtayent PH“%G”WW&E\@“‘E@HV&%W@FIuﬂﬁﬂyﬁmﬁﬁﬂﬂne wi d

P e mEr ot e 4 oy

L

armrghouls ke hﬁ&d,@&bsﬂ{amﬁwpl Akt inch {]ﬁh&db&iﬁm&l q?ré%ﬁﬂnd | | iB5s rﬂ%ﬁﬂaﬁﬁ{:@d

By at oot A R T Gl o BOr AGPBIN * EitiebiiOp BHER SHPAELETdS el | as

m xt ures tmmitﬁtfmtulmiua&suactmaﬁimﬂmla&p[p@fhwﬁt alline or anorphous lon's is
refeired t | 10611Chem gal. entiti e of !'bewared invention include, but am
not | hni te@n?:'lcl conp%lﬁﬁwba'g“ E%Mé"uw Sﬁ@ama%}ag?tﬁﬁ%wkh%ﬁl ly acceptabl e

f orms amzﬁmﬁnﬁ;ﬁmﬂﬁmﬁbbgpmﬂg%abtﬁ&@m:&vmmw@ eRAmyNasL r eci t ed
hernia in icall tabl e.s bel at e oval ent

conpl exescﬂ‘%“?%‘éi%@@ﬂ' N ‘YYF"& PéB‘fm{“PﬁD ét%ﬁ“@%ﬁa s t he

conpounds ajmsmwbpﬁcddebﬁresnhsﬂnummﬂaﬁahenﬂpdhm@fﬂahar macentical |y accept abl e

M's. Hence, N b ent i pical.entitjes” also
anconpphar maceu %gf{ %(g’c@’e'mfy;ﬁ Pe %hﬁegfcﬁ%ﬁ:‘“tggl e e conpl exes,
Pr ednegs, 'ahmm&tuamre[cﬁﬁﬁ%pamhﬁmm mea&playemﬂmt:amﬁ}sgmﬁlg i ncl ude,

phosphat o %‘%Sﬁg%ﬂ oS 0 e ot BO AER, Rl 1l ke

salts; as ﬂ?ﬂ&s THFECOR w}{RﬁCaNRHt‘gaﬁRt-SﬂzRﬂ -SEATIR, snd RSO BB TR, f Or Mat e.

tartrate, Sl b |t at e
P- t ol ueneaul f%ﬁﬁ %w?% d%%mdrggllmtnﬁcllg{ W é%@ﬂ%ﬁﬁyém%&a and
al i canoat eﬂégmﬂ@ﬂab’sa@etuwddlpisfdeﬁlb- (aI) -COOH where n is 0-4, and like

oL R AR Al 8 b SOAARL LR S e e e

01063] I n autdliand monﬂlmmhmd@@ﬁmmbﬁnd:ornul a |'s obtained as an acid

fhe add st Qipvared] S RARERER B AWERCOR 00 2067t on sal 1

particularly aRméermmwh&emm Ehieldﬁlﬂjmbmmdsfaﬂ:ﬂa,nde}rpr oduced

by di ssol Sileh I vent eatl ng the
sol ution v\é\nwt}h afﬁt{o&ﬂﬁe%tﬂgﬁ l§JH(ﬁ’]?%hcon lﬁ pcr'P(q){m1 %F"@

prepari ng Iﬁ?@%ﬂhmﬂbwwmm%amnmlsml I ed i n the art
w Il recognize various synthetic nethodol ogies that may be used to prepare
nondoxi cphannaruti cal | Y acceptabl e algi = [ 0064] As not ed above, prodruga
also fall within the scope of chemcal entities, for exanple ester or am de
derivadves of the conpounds of Fonml a Ens term ' herodrugs” includes any
conpounds that becone corupotuas of Fornmula | when administered to a
patient, e.g., on netabolic processing of the prodrug Exanpl es of prodrugs
include, but are not Iimted to acetate, formate, and benzoate and hke
dedvadves of funct| onal groaps (such as al cohol or am ne groups) in the




10065] Ills arm"solvate" refers to the chemcal =Sty fornmed by the

I nteraction of a solvent and a conpound. Suitable solvates ate

phar maceudcal | y acceptabl e sol vates, such as hydrates, including, for
exanpl e, hem - hydrates, nonohydraes, &hydrates, Lihydrates. etc. [0066] The
term"chaste" reran to the chemcal entity Mmed by the coordination of a
conpound to a netal ion at two (or nore) points. (0061JThe teen
"non-coval ent conplex" refers to the chem cal enfity forned by the

i nteraction of a conpond and anot her nol ecul e wherein a coval ent bond is

not fornmed bet t co un d t he nol ecyl e.. For ex le, .
conpl exat i on ca\r,:%%cgf&#%tuﬁ'i!“ u w@ﬁﬁe&“%é?‘@#”ﬁ’?ﬁﬂ&ﬂ“ﬁ odeplrFabrigedyondi ng
and el ect r oswiflt one of mowy sch dsans, o8 threpdubeihieh Ridepea @Rty 8dted [[RRO68] The term
"active agent ' ~i L.odi e~a.chem cal entjt L ch _has bi ol ogi cal
activity. | ?'é&%ﬁ%%ﬁ%@r%ﬂﬁ% W@“ﬂﬁ%ﬁ#‘%%&?ﬁﬂkﬂ‘avi ng
pEar mac;aut i COHC1-10h pllcyl, {661 alkpiphdngl, Foh: ChlaBityR OB} HO G5l hﬂ?:?]hfl,agld, A(ﬂi\/ﬁﬂﬁ&,ﬁg of a
chemical ent B S A e unt effective, en
adni ni st er edt['gh gjqﬁhb%tazh' 5?'%0%%&%%@@! %ﬁ'ﬂ?’%@@éat a di sease, e.ga a
é her apeut i caM(G-@falightGis aigipbenyD il -Gnaligdhenpt cyant, hilm] ﬁr?t(aia) It _realt I a

i sease or i i n,.activat n ically
effective a%%%ﬁ?ﬂ?r‘fai;f %gﬂglg@’e%%ééc%‘élg}@'ﬁf P%%rﬁqé %F&_@ghbﬁégﬁa‘ assayi ng
bl ood concenfPHIGIdH a8 DidheE aliuby -CONESE-1 stlody -G0NFer QEI@@NIC-Cs BYysal cul at i ng

bi b Ly ARl o] o
Char TS ot ar SEOUAIEH Ric: CPUBNCORENE, sl TRERC, ARNGISIGREEY, © F "9
" statistical “S{Yh-E @%ﬁc@&@c&a@lﬂtﬁ@]ﬁﬁ% hipadky, -OOEMER € pllsd, 100711" Pad t"

- refers roan-suioEt, asYcR hﬁrl}%gbndﬂluﬂéﬁ%bmtﬁﬁﬁﬁgcﬁ%]e as been or

:will be theﬁﬁﬁé of trealnenf, observation“or experi rent.
" the inventi

t hods of
hsrlly S PG rrCardion, AHR (eheryDeavy -HBS0(Er-Cy halralyl).

. appl i cati onosén sonFuerhAdtIRNE" %g%mﬂ%gg% : AodTRYITERN het@REh dkoS OTE

or "treating' nmeans any

: enbodi nent s, t atient .is.h n,
i treatnent dﬂ“@%@?&ﬁ@éﬂ??ﬁ%ﬂ@%,1%}?%&;%!%?%@@@%3@@0@%@& sease,
. My i's, causaplgrbipk,secivisippridied- 1-53186) bORKOPandMZ (o), §87E0rE O sulit: GRMBLEP: D)

- inhibiting %ﬁl?psdi sease C)slowi ng or arresting the devel opnent of clinical
and/or

! synpt ons;

(1) relieving the disease, that is causing the regression

£ of clinical[0885tpt onsThe @GV AhBEiamtdaER OIS @ls gRopBR@Eenstieda g agord and

H

L e L I Ve sreraaia

' automat o raseeaetR R8T CIBE SRR o (P PoebpD PR | doa

Sof t  Conor deyitated hetewoscionlbpl)-TED)owhetei the paipis ettachdito (R PRk Erctre
through (ke carbonyl fimctionality and wherein substituted alkyl, cycloalkyl, aryl, heteroaryl,
and heterocycloalkyl, rofer respectively (o alkyl, oycloeikyl, aryl, heteroacyl, and
heteracyeloalkeyl wherein one or more (up to 5, such es up to 3) hydrogen atoms are replaced
by e substiment independently chosen from:

R, -OR", -O(Cy-C: allky)O- (e.g., methylenedioxy-), -SR®, guenidine, guanidine
wherein one or more of the guanidine hydrogens exe replaced with 2 lower-alkyl gronp,
-NERCR', hale, cyano, nitre, -COR®, -CO:R®, .CONR'R’, -OCOR®, -OCO:R’, -OCONRR’,
-NR'COR”, -NR'CO:R", -NR“CONR'R", -CO:R", -CONR'R’, -NR'COR”, -SOR%, -SOR",
-SO:NR'R", and -NRSO;R”,

where R is chosen from oplionally substituled C-Cs alkyl, optionally substitied aryl
and optionalty substiluted heteroaryl;

R” is chosen from H, optionally subslituted C3-C elkyl, optionally substituted aryl,
and oplionally substitated heteroaryl; and

R’ is chosen from hydrogen and oplionelly substitated C;-Cy alleyl; or
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: diasterm s

0O i.e., the conmpound according to Fornmula I when W X, Y and Z axe -C=n
is one, 14, is substituted pipeatsinyl, Rais 6-ne thyl-pyridin-3-yl, 123
is hydrogen, P,, is hydrogen, IL, is hydrogen, R is hydrogen. R7 is
~hydrogen and Rs] is hydrogen can be naned nethyl 4-[(3-

ffromet hyl-3-pyridyliam nel ear honyl amVei phenyl i met hyl i pi per wi necanboxyl at e,
Li kewi se, the conpound: ie., the conpound according to Formula | where W
X, Yand Z areu is one, R is substituted roperazinyl, Rs is

6- met hyl - pyri Wr-3-yl, Its is hydrogen, 11li is hydrogen, R5 is FFeitogea, R4
i's hydrogen, 127 i,s hydrogen and An iilluoro can be named N-(3-[(15)-1-(4-
acet yl pi per azi ny®) ﬁy'l"]}i':11 Wihbewilryzen lo which they are bound, form an optionally

5ﬁ?é%&ﬁ‘n@“ﬁ%5??*?%‘%%?%@%@?@%&1‘Fﬂ%ﬂﬁaﬂ%§?%ﬁﬂf%ﬂﬁ Rl
subs- gl i ded ﬁfﬁﬂ%“ﬂaﬁwﬂ?@@w.%wdﬁjhahmwdr ogen, 114

can e namod E.“‘*}*“F Thror S0 g e e e e R o o

met hyl  est eilBPusAE G suph Roare ey 45 fHgee, substiments independenlly sclected from
([ (6- et hy| CRepyicH ) neendang g8 e enyl-ankiah @@IY@&@H,%J@ fﬂﬁhﬁc_?lﬁi neeat hoxyl
e syn

ate.. 10072#"]? h al entities describe er el n-can et zed
“utilizing t rﬁ&ﬁ%ﬁ%@r%ﬂﬁfmﬂwtwil. €2G):Ca haloalloy) halot 1QH.eNERel ow wi t h
" reference t@ichaldAamss, i B g;z_ﬁ)] . ified to the contrary,
“ the reactiaﬁl{% descyi dpﬁ?l.ﬁgﬁ:i n aLEQEI aégﬁﬁa@gﬁgn%g%he_ri C pressure, .
. general |y wikfl “M‘ép‘h@@@“ﬂé}n@g{( renfkyisiendp cyrap citroperottsesy | except as
f ermldpéed imuMnEmt mbﬁﬂoam@isaame&ybamms&h&mwfy,i{eéﬁk_ r&%lgbbpm %dqb{gs ?nd
- condi does ar n 0 p imat.e, , takin ace at ‘abou
: at nospher i c@m@g%%@:ﬁ??@ﬁ@t‘%@&‘é@kﬁﬁm “I‘iﬂ&@(cl‘f@ékﬂb about
ItriC ﬁ;/er—wcm@jr(phadymf-ﬂmf BN T0NTPOWaLEA), tgquucé 07, %&Wﬂgﬂ&niﬁi t ][O r ;Jn
- overnight a ri 0 S, e terns "solvent",
= "organic soi @@nfﬁgﬁfmﬁglﬁé%%@%%'égﬁgﬁgﬁﬁ%ﬂs' G A% - under the
: E:ond: tijons Hh(EHa Eﬂ@li.lcﬁﬂﬁtphﬂhgii. REDBSCitialoalityl), PSMHBOJNBIGrd\lﬂkﬁw t][‘l (
: [1ncluding._ - zane, acomi el BT rof uran
L el oo, SORTIEKAR SrishEbe ), Aoty 6T LA LBl plA! o1t
; di chl ?mﬁtmw@m@qbwmwmmwmmmd 1 Bch;pnecda@h dit@iu@ﬁl, hx_-}ga}f t?];- Unl ess t
: specifie Pﬁt“ﬁm%ﬁg i e sections o e presen
- invention are ia%]%r]% or aa\rﬁrlll% sol ven r&h%[l’g‘%%ﬁ%‘%ﬁi%ﬁ%ﬁ&éwﬁ purification
. of the chemil@#l ent i tmeaaﬁ@hmwmﬁ@wan@smakmmﬂmmmmmffect ed,
. i f desi redﬂ"ﬂaﬂh@ﬂﬁ-émﬁﬂmﬁ}%h%mﬁh%ﬂﬂwr%%tcPJ egdure such as,

" for exanple, EISA’joOn, extestion, systrnizatlon, *cotunm chr Onatogr aphy,

* thin-| ayer “BhF AR G5 ludsycher vr laide hdragyreetorsturormalzogbap mbstitoent a conbi nat i on
: of these piAeREILAPhoRFdnf:i C i1l ustrations of suitable separation and

: isolation procedyures,can be had by reference to trge exanpl es hem t hel ow.

i However, other Bqo¥¥ar@itt-CsabdiQrieenmehyltnedipu ), IR rgueddioy gesidizn al so be

. used. [ 007@hMEERNEGThdrEEEthd Ja8niki AT resgl ved
© ', met hods w 5[10 t hose, tlh%&l |§??ﬁ%’f(§@’?¢1 o@%%ﬁ%ﬁ%@%ﬁgom ation of

dalg.Aypue, pitre,-GARY cRER MR ONRAEY -MOR e SXIURE YCOBR Rixanpl e, by
i crystal | i Za{°QoR", WNR* d@R Ik eoNRFRUIHt €560t QpRge dgﬁ,j _\fﬁ{n%dﬁiﬁ whi chmay be
. sSeparated, for %éal%rlr_gl,e, by yrs gas-liquid or |iqui g’c r omat ography;

, sel ective react is s SR8 Pl subfttated- Creatity), optisnalbysaletifite andagent

! for exanpl edepdsnihpdubRind Kidkda@t Or reduction, followed by separation cite

' nodified and ungodifi e?{ enantjioners; or gas-liquid or liquid chromatography

“in a chiral envi [SSRREHromt, ppliopallisubstipied 31 Chiakka, opfiopsilysebsiimiedicyhs sil i ca

: With a bousmd optiintiy subdiginsichelefoaiyh shd¥ iSHhESE RES ' | vent

- Alteniati v%g%j pgcific enaﬁ??or_rer may be s&%ﬁ%ﬁ%ﬁ%‘gﬁn@(gymtri c

. synthesis ¥ @o@f@@%&*y”%‘?@#@%&ﬁ%ﬁ‘m%ﬁﬂﬂ%F@ﬁbﬁh@é&daﬁ'ysts or

. sol vents, hdﬁph;demgwmtdﬁgm&mmﬁeﬁﬁﬂ:ﬁ&.isﬁﬁ%&oﬂeﬁtﬂnb&tﬂ%&]@ﬁhsmmﬁsymhi c

. transforng%&on dyoolg(%%ryc%dtl{l *Fon* supst| toted starug conmpounds 101,
W8, 201, 3 ?ﬁ‘ﬁtﬂn selec 1-Ca elkyl, aryl, heteroaryi, aryl-Ch-Cy allcyl-,

heferoaryl-Ci-Cy alkyl-, C-Cy beloalkyl-, -OC;-Cy alicyl, -00-Cl alkylphenyl,
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ot her maths* am commercially available, e.g., from A ddch Chem cal Conpany
(NTH*** W) or can be readily prepared by those slilled fit the an M ng
commonl y enpl oyed synthetic not hodol ogy. REACIION Soma | + Ry-NWR 101103 O

Rl 2 H Formul a' [ 0081] Preparation of Conpounds of Pannula |IReferring to
Reaction Schene 1, a flask equipped with a magnetio stirrer, reflux
condenser and thent well, under nitnagen, is charged with phosgene or a

phosgene equival ent (typically *phosgene) and a nonpol ar, aprolie solvent
suchen di Adommet hane or tetrabychoforan. A solution of a conmpound of

Formula *101 in a nonﬁol ar, exotic solvent _such as dmﬂ.lforarret hanc or
t et r ahydr of {r&a Akt GHO e SpRIS, 3lperOHh Hds. - fi'o&@@‘? *cs and dm sol ution

s ?! | oved -mcﬁg:l ?ﬁﬁﬁblﬂg@ﬂkﬂ} qni{wttm alicfl) q;r(mwgﬂyﬂtbl@maﬂﬂﬁnﬂm i's added ]
porlionw se, ‘an e s ion is stirred for a rain , suc
as DVA, is JGHEHCarSH ?ﬁsﬂﬁmdB%f’x%@Fﬁﬂ’ﬂ? ”étﬁ?f g%?ﬁpﬁgﬁﬂf“seﬁﬁsomd to
stir for ahgyl mc),HTJ[ggmmdqukyg mmm.usﬂcy]ﬂt}l:@.ﬁ digfip 105, is isolated

ot n SRR th o oh e Mt SRPRERE' 3 emess s P

. *conpounds .@Jéchnmygb(ﬂij{e, -5 sty p A0 C9 RIHART (0K, 1 CEA0i-E« dlgylred and
e

aThg prbsalhReR et G L RO AN ARG Pl g

" carboxylic a@@h&dﬁ)ﬁﬁﬂz@& haloalkyl), -SONH,, ~SONH{C1-Cy alkyl), -SO2NH(phenyl), -

NHSOHC1-Ca alkyl), -NHSOx({phenyl), and -NHSC(Ci—Cs haloalkyl). In some
embodiments, & substituted alkoxy group is “pelyalkoxy” or -O-{opLionally substituted
alicylene)-(oplionally substituted alkoxy}, and includes groups such as -QCHCHzOCHs, and
residuas of giyeol ethers such as polysthyleneglycol, and -O(CE2CEO)RCHs, where x is an
integer of 2-20, such 2s 2-10, end for example, 2-5. Another substituted alkoxy group is
hydroxyalkoxy or -QCHa(CHz)yOH, where y is an integer of 1-10, such as 1-4.

[0057] The term “substituted slkoxycarbonyl” refere to the group (substituted alkcyl)-
0-C(0)-wherein the group is atiached to the parent structure through the carbonyl
fimetionality and wherein substituted refers Lo alkyl wherein one or more (up 1o 5, such as up
to 3) hydrogen atoms are replaced by a substituent independently chosen fom.

R®, -OR, -O(C1-Cz alky)O- (e.g., methylenedioxy-), -SR", guanidine, guanidine
wherein one or more of the guanidine hydrogens are replaced with a lower-alkyl group,
_NRYR®, halo, eyano, nitro, -COR®, -COzR®, -CONR'RS, -OCOR’, -OCOR", -OCONR'R",
NR°CORY, -NR°CO:R®, -NR'CONR'R’, -CO2R", -CONR'R", -NR'COR®, -SOR”, -80212",
“SONR'R’, and -NR'SO:R",

where ®" is chosen from optionally substituted C1-Cs alkyl, optionally substituted aryl,
and optionally substituted heternaryl;

R is chosen from H, optionally substituted C)-Cs alkyl, optionally substitated aryl,
and ophonally substituted helercaryl; and

R® is chosen from hydrogen and optionally substituted Ch-Cq eliyl; or

R® and R® taken logether with the nitrogen to which they are bound, form an optionally
substituted 5- to 7-membered nittogen-containing heferocycloalkyl which optionally includes
1 or 2 addilianal heteroatoms selested Fom O, N, and 5 in the helerocycloalkyl ring;

where each opticnally substitnted proup is unsubstituted or ndependently substiluted

with one or mere, such as one, two, or three, substiments independenily selected from

o
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C0011) using a Curries or Hoffman rearrangenent. A MXillte of urtopolLuids
of Fomaul a 101 and 201 in =apron sol vent such an di ebl oroi net hane or
tetrahydrofaran from-40C to 110C is unpaved Wstir for between Ito 15 hr.
The product, a conpound of Fermulal. is isolated and purified- REACTI ON
S0zz5G3 OHGma | | ZR13 Fs\ Z 1 R 31 O "N/ Fr FOITIIla Il Hooc

C1-Ca 2y, aryl, hetercary?, aryl-Cy~Cy alkyl-, heteroaryl-Ci-Ca alkyk-, Ci-Cy haloakyl-,
~0C1-Cs alicyl, -0C1-Cy alkylphenyl, -C-Cy elkyi-OH, -0C1-Ca haloalky, halo, -OH, -NH,,
~C-Cs alkyl-NHz, -N{(Ci-Ca alkyl}(Cy-Ca allcy), -NH(Ci-Cx alkyl),

~N{Ci-Cy aikyD)(Ci-Cs alicylphenyl), -NH(Ci-Cs alkylphenyl), cyano, nitro, oxe (as a
substitutent for cyclealkyl, helerocyeloalkyi, or hetervaryl), -COH, -C(OYOC1-Cy allyl,
~CON(C1-Ca alkyD(C5-Cx alkyl), ~CONH(C-Cy aikyl), -CONH:, -NHC(O)(C1-Cy alicyl),
“NHC(O)(phenyl), -N(Ci-Cs alky))C{O)(Ch-Ca alkeyi), -N(C1-Cs alkyD)C(O)(pheny),
-C(0)C1-Ca 2lkyl, -C{OYC1-Cy phenyl, -C{O)C)-Cy haloalkyl, -OC{0)Ci-Cy elky, -
S02(Cr-Cq elkyl), -50z(phenyl), -S05(C1-Cy haloalltyl), -SO:NEz, -SO:NH(C1-Cy alicyl),
-SCiNH(phenyl), -NHSO2(C}-Cy 2lkyl), -NHSOz(phenyl), and -NHS03(C1-Cs haloaliyl).
[B058] The term “substituted amino” refers 1o the group —NHR or -NR°R® where
cach R’ is inﬂepﬂndéuﬂy chosen fiom: optionally substituied alkyl, optionally substituled
cycloalkyl, optionally substituted acyl, eplicnally subslituted aryl, aplionally substifuled
heteroaryl, optionally substiteted heteracycloalkyl, alkoxyearbenyl, sulfiny! and sulfonyl,
wherein substiluted alkyl, cycloalkyl, aryl, heterocycioalieyl, and beteroaryl refer respectively
to alkyl, cycloalkyl, aryl, heterocycloalkyl, and heteroaryl wherein one or mare {up to 5, such
2z up to 3) hydropen atoms are replaced by a substituent independently chosen from:

-R", -OR®, -0{C1-Cz alkyD)O- (e.g., methylenediaxy-}, -SR", guanidine, guznidine
wherein one or more of the guanidine hydmgens are replaced with a lower-alicyl group,
NR"R’, halo, cyano, nitro, -COR®, -CO;R, -CONR'R’, -OCOR®, -0CO:R", -OCONRYES,
“NR°COR’, -NR°COR", -NR'CONRYR’, -CO2R, -CONR'R®, -NR°COR?, -SOR", 80,
-SONR'RS, and -NR°SO;R",

where R is chasen from optionally substituted Ci-Cs allyl, optionaily sabstitated aryl,
and opbonally substituted heteroaryl;

R" ig chosen from H, opticnally substituted C1-Cs alkyl, optionelly substituted ary?,
and optionally substilted hateroaryl; and

R’ is chosen from hydrogen end optionally substitofed C-Cy alkyl; or

R’ and R’ laken together with the nitrogen to which they are bound, form an optionally
subsiituted 5- to 7-membered niicogen-conlaining heferocycloalloy] which optionally includes
1 0r 2 additional hetsroaloms selected from O, N, and 8 in the heteracysloalkyl ring;

where each optionally substituted group is vnsubstituted or %ndcpﬂndenﬂy substitufed
with one or more, such as one, two, or thres, substituen(s independ ently selected froin
Ci~Cy alltyl, aryl, heleroary], aryl-Ci-Ca aikyl-, heteroary!~Cy-Cy sllcyl-, C1-Cq haloallgyl-,
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304 R3..... twLL L ?fx. A6 L HL L T - 2- a3Ro\34

14, ..".",,,,,..."199.R9R ....... Wl YL ,...Y. I I RI3 Rs Q
[00831Prepar ation ottonpouuds of Formul a 11 Referri ng to Reaction Schene 3,
benzylic al cohol of Fomm a 301 is converted to a | eaving group etV' such as
hal o, mesylate or Mate), 302 using conmmonly enpl oyed synthetic met hodol ogy
(for exanple se m " Conprehensive O Transformation” Lancia Richard C, 1989,
Val publishers, inc. p.353-365, which is incorporated heterin by
reference). [0084] A mi xtom oh conpound of Formula 302 and anmine of roman io
| Dl Rsh i-n M exotic soloent such es dicldomet hane or from Cto 110C
i s al |l owed Qigliziyk SPCiHtaleinhenyl oCrSnalyHEL fPEderdatoaliy » Formul a

It is isol aled afthRel LicEEy alkyD(Ci-Cs allyl), -NE(C-Ca alkyl,
N(C1-C AliyIXC1-Ca atkylphenyl}, -NH(C1-Cy alkylphenyl), cyano, nitro, oxo (as 2
subslitutent for cycloalkyl, heterocycloaikyl, or heleroaryl), -CORH, -C{OYIC-Ca alkyl,
~CON(CH-Cy ellyl){C1-Cy allgyl), <CONE{C)-Cy alicyl), -CONHz, -NHC{O)(C)-Cy alleyl),
NHC(O)(phenyl), -N(C1-C4 alkyl)C{O)(C1-Cy alkyl), -N(Cr-Ca alkyl)C(O)pbenyl),
-C(O)C1-Cy elkyl, -C(0)Ci-Cy phenyl, -C{OICr-Cy haloalleyl, -OC{O)C1-Ca alky, -
SO(C-Ca allgyl), -SOz(phenyl), -802(C1-C4 haloalkyl), -S02NE, -SO-NH(C-Ca alkyl),
-SO;NH(phenyl), NASO(C1-Cy alkyl), -NHSO;(phenyl), end -NHSO(C1-Cs hatoalkyl), and
wheein aplionally substituted acyl, alkoxycarbonyl, sulGnyl and sulfomyl are as
defined herein.
[00359] Compounds of Fennula I include, but are not imited fo, oplical isomers of
compouzds of Formula I, racemates, and olher mbitures thereof, In zddition, compounids of
Formula I include Z- and E- forins (or ofs- and trans- forms) of compounds with carbon-
carbon doohle bands, In fonse siluations, Lhe single enantiomers or diastereomers, ie.,
optically active forms, can be obtained by asymmetric zynthesis or by resclufion of the
racemales. Resolulion of the Tecemates cen be accomplished, for sxemple, by conventional
methods such as crystallizakion in the presence of a.resolving egent, or chromatography,
nsing, for example a chiral bigh-pressure liquid chromatagraphy (HPLC) column. Where
compounds of Formula I exists in various tautomeric forms, chemical entities of the present
fnvention include all tautomeric forms of the compound.
[0060] Compounds of Formula 1 also include crysta]line and gmorphous fonns of the
compounds, inclnding, for example, polymoarphs, psendopolymorphs, solvaes, hydrales,
unsolvated polymorphe (ncluding anhydrales), conlormationel polymorphs, and amorphous
forms of the compounds, as well as mixiures thereof. “Crystalline form,” “polymorph,™ and
“novel form™ may be used interchangeably herein, and are meant i include all erystailine rnd
amorphous fonns of the compound, including, for exatnple, polyinorphs, psendopolymorphs,
solvates, hydrales, unsolvated polymorpbs {including anhydrates), conformational
polymoryhs, and amorphous forms, as well as mixbures thereod, unless 2 particular crystalline
or amarphous form is referred Lo,
[0061] Chemical entities of the present invention include, but are not Ionited to
compounds of Fommle I and all pharmacenticelly ecceptable forms thepeof.
Phamacentically acceptable forme of the compounds recited herein include pharmaceniically
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- exanpl e,

[ 00851Al ternatively, W benzylic alcohol of Fornmula 301 is oxidized to the
al dehyde of Ponsul a 303 using commonly enpl oyed synthetic methodol ogy (for
exanpl e see: "Conprehensive Orani Transformation" LaRock, Richard C., 1989,
VCH publishers, Inc. p.604-615, which is incorporated herein by reference).
[ 00861A ni bs-tare of a conpond of Formate 303 and am ne of tonoul a DI SRas
In a solvent such as dichloronmethne with a ' Mboi ng agent such as

triacet oxyborohichido with or without an acid such as Maio acid from -40C
to 110Cis allowed to ihr for between 1 to 36 hr. The product, a conpound
of Formula It is |s 45 thed and purlfled [0081] Alternatively, the carboxylic
aci d of For AfAcREEIEAZ L PECodent gorapiiee prasinugs shduyirtmeatisntsy. Rnpiltdy ed

synt hetic rTBhb@dui;&ik@‘ﬁ%oﬁiﬁa BiunSXRERL & RBkin ark

Transtonnatign".J aRo Ri chud C., 1989 Vﬁ%ﬁﬁﬁﬁhﬁa&ﬁ&ﬁhﬁwy@%
which is nc #ﬁ‘i‘f@dﬁ'ﬁ (orres “shopicad Wﬁt&fﬁ@fi)chst@mﬂ@wnedhm@mmmm de 305 i s

reduced to @mm&mﬂy@:f o Beltechelated HoR Yo RATHR
met hodol ogy [@551? es t. egﬂﬂiﬂ;ﬂl 305 Waﬁ, bg?%ne duﬁ%ﬁﬁ%’l su%‘gmﬁl n F from
_40C to reff %‘“QB @e%tf c§ ﬁi)@ﬁiﬂ@:bﬁtm@nﬂamrﬂﬂfwm&mm Qis

. brorno, Mor inorgahit béids, Sith Bhydcomt to a
conpound of F rrrul 101 Hﬁ; n commnl %B@g&g%ﬁétlc mel%-ah dol ogy. For
W'HE“FQH @PW%@%W@%@MM@EW ne

. using h dro tmawﬁa ot -
usi ng hy ﬁmrm- t6,2itlo) febtate, IRAAL llefn mf%mg’g‘.ﬁf“ﬁﬁ%ooml

----- " ZNH2er .

 Stiep_Lx_|.xStep 2 .Cfle -c---. . . ..
" WK St gp 3 Ek‘fg%""‘}%ng I%i’—‘?% bRt frilinyIBpysgsarate, i kit ouch e asstal, HOOC-

(CH;)a-COOH where n is 0-4, and like salig, Similarly, pharmacewiically acceptable cations
include, but are not limited te sodium, potassimr, calcium, aluminum, Lithium, and
AMIMOBM,

[0063] In addifion, if the compound of Formula I is obtained as an acid addition salt,
the free base can be oblained by bastiving o solation of the zcid salt. Conversely, if the
product is 2 fres base, an addition salt, particularly a2 pharmacentically acceptable rddition -
salt, may be produced by dissolving the free base in a snjtable organic solven! ond treating the
solution with an acid, in accordanes with conventionel procedures for preparing acid sddition
salts from base compounds. Those skilled in the art will recognize various synthetic
methodologies that may be used to prepare non-loxic pharmecentically accepleble eddition
sals.

[0064] As nated above, prodrugs also fall within the ecope of chemical enbifies, for
example ester or amide derivatives of the compoumds of Formula L The term “produgs"
includes eny compounds thnt become compounds of Formula T when administered fo a
patient, ¢.g., upon melabolic processing of the prodrug. BExamples of prodrugs include, but
ere niol limiled to, acstate, formele, and benzoate and like dedvatives of fonclonal groaps
(such as aicohol or emine groups) in the eompounds of Formula T

[0065] Ths term “solvate™ refers to the chemica) entity formed by the inferaction of a
solvent and a compound. Suiteble solvates afe phamaceuticaily ecceptable solvalss, such ms
hiydrates, including, for example, hemi-hydrates, monchydrates, dihydrates, Lrihydrates, etc,

[0066] The tem “chelale” refers to the chemical snlity formed by ¢he coordination of
a compotnd to a metal fon at two (or more} points.
[0067] The teim “non-covalent complex™ refors o the cherical enfity fonned by the

interaction of a compennd and another molecule wherein a covalent bond is not formed
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R4 a 402A. RAORI 0 402a. FRNH Ri a 405 [0089]Itefening to Reaction Schene 4,
Step 1, to a solution of a conpound of Pormade 400 in NWis added an excess
(such as about at lust 2 equival ents) of sodium cyanide and an excess (such
as at |least 1 equivalent, for exanple, 1.35 equivalents) of nickel (11)
brom de. Addilicssal NWis added, and the solution is gently wamed to
about 200C and stirred for about 4 days. The product, a conpound of Fornula
401, is isolated and optionally pacified. (00901To a -0C solution of a
conmpound of Forrmula 401 in an inert solvent such as diddoronothane i s added
an excess (such two or re equi valents) of a reducing agent, such as
OVRL- H ( suchedsailig eqbkbegi 48 S rgtcplenyr exapholey compipraion s oo hepughy Birs

mai nt ai ni ng derWealt intereations dpdtop oy bohéing) endbdlattrostAic Okteractibes (AlkoOehled ionig M Xt ur e
of corrpound% of For mul a 402A and 402B, is isolated end op

tionall Yptui P 100911Retorti ng to Reaction Schene 4, Step 3. to a

sot ul i on of [@6/] xt ur &hefems Gmbioveest” sfusddan Mdlcare 4 QF-Aniahen A0 hag an i nert

sol vent such. . N excess (such as jabout 1.05 equival ents) of
a conpot md g %’%ﬁi&?\gﬁ? gl?%ﬁ%ﬁg‘?gg?&émﬁ%'é aﬁ%ﬁ%ﬁ”gl Ty “Hﬁ?l[u d amino or
optional | y phdemdenidabefilitet eni cycl oal kyi and an excess (such as about 1.5

- equi val ents are i wBUG N acet pxyb rﬁp_gﬁ rlionw se
. over -40 m Lﬂﬂ%}ml nt ?f‘%f‘ﬂg an |h?%iriﬁgqr F6aC %Egnu%laeérgrlpera%g&gﬂg%sow about
' 45C. The pr teemtion mpasanpoowd edécire wired aimbi8sred & alonkmtigdn-hondamptiednal |y

mai hed. [00 ' t 1 4 [ of a
corrpound[ of ~ For nﬁf%ﬁﬂgg’ ?ﬁ%‘%@gﬁﬁ&gﬁéﬁmﬁnﬁﬁ%gﬂ%@t %ﬁg%lvg’bou an
equi val ent ®fiiseaseendirordetreeonsivy imyasin sivalon Ehobevpsaticatthelfackvecuriognt i s

> stirred formapmm&aﬁw%ﬁ&&%gqa@ﬁbialxsyags%ﬂga{jwa%ﬁo&m%ﬁmhe The

product, a conpowd of Fornula 4 S. 1.solate optionally purified.

i 1
an
- [00931A r actsFheve 0T Becpsieallynty slrulstinghiepvaleblibe hr omat ogr aphy col umm and
~ sated into [(ogye; and BP)aigdfiddhi? id 196HBI Sy detectable change that is statistically significan!

in a standard peraineiric test of statistical significance such as Student’s T-test, where p <
0.05.

10071] “Patient™ refers ro an anhnal, such as & mamne], for examiple @ buman, that
has been or will be the object of lreatment, ohservelion or experiment. The methods of the
invenfion can be nsefill in both human therapy and veterinary apphications. In some
embodiments, the palient is 2 mammal, 2nd in some embodiments he patient is kumen.

[0072] “Freatment” or “trealing” means any treatment of a disease in 2 patient,
incloding:
a} preventing the disease, Lhat i3, causing ihe clinical symptoms of [he disease not
1o develop;

b} inhikiting fs disease;

c) slowing or arresting (he development of clinical symptoins; and/or

dy relisving the disease, (hat is, cansing the regression of clinical symptoms.
[0073] The compounds of Formula I con be named and numbered {e.g., using
NamBaxpert™ available fiom Cheminnavation or the aulomatic naming feature of .
ChemDraw Utlra version 9.0 from Cembridge Soft Corporation) as described below. For
example, the corpound:
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[ 00941A cornpnmmd of Fonnula | is optionally contacted with pharmaceutically

. acceptable did to fon: Abe corresponding acid addition sat 100951A

pharmaceutically acceptable acid addition salt of Roma& | is optionally
contacted with a base to formthc correspondi ng free base otFormula L
[ 00961Certai n enbodi nents of the invention include or enploy the conpounds
of Fornmula | having the foll ow ng conbi nati ons and pernutations of
substiluent groups. These are presented to support other conbinations and
pernut ati ons of substituent groups, which for the sake of brevity have not
been specifically described herein, but should be appreciated as
enconpassed w t hign me teachi ngs of the present disclosure. f0097]uncertain
enbodi ments, thelinvention relates to at | east one chem cal entity chosen
fnn1conpounds‘ﬂijﬂrﬁu1a | == andphar tal ly acceptable salts, ehel ates,
non- coval ent conpl ¢xes Egﬁngs,ﬂan m Xtures thereof, wherein W X Y, and

OVI O a

R

2 aro i ndependent!| ydr-N>"pr 0 nore than two of W X, Y, and Z
are -Nm is one, two, or throe; s optionally substituted am no or

" opdonal Iy substituted heterczycloal kyl; B.2 is optionally substituted aryl,

optionally subentuted aral kyl; optionally substituted eyel oal kyl,

y
optionally substituted heteroaxyl, optionally substituted heteroaral kyl or
: optionally substituted beterecycloal kyl, Rs is hydrogen, halo, cyan;
- optional |y substituted al kyl, optionally substituted heterocroloal kyl, or
- optional |y p¢#0bt¢ompoend serdingFPoimliniostiety Wedy Wadd?, s~ sdndoeyiidn Wis -11

' Rs is hyd f2n: ‘ ¢ i ited al kyl tjonal |
bt £t eo Pty SRR, is BHNR ok SHORG Dokaith, B PtamdBLk2B™ Vo
tis -Om  andheses Ry psdiodrosshBnis bydrpgsa anl RRaisdyérpginogei, ramed methylylold-

" optionally mgﬂ]ﬂgtﬁgd jalﬂ,;ﬂgm%fﬂd%%J&@%g%}%%%@@%&&qﬂcI oal kyl, or

optionally substitut'ed heterdary I's abse when X is -hi-,

! RD i s hydr ogE¥isentegompauadio, hydroxyl, optionally substituted al kyl,

optionally substituted heterocycl oal kyl, or optionally substituted
het er oar yl mhdﬂgz is - Co, and Ris is absent when Z isand;

ie., the compound according to Forrmula I where W, X, ¥ and Z are --C=, n.1s one, Ry is
substituted piperazinyl, Ra Iz 6-methyl-pyridin-3-y], Rs is hydrogen, Rz is hydrogen, Rs is
hydrogen, Re is hydrogen, Ry is hydrogen end Ry3 is fluoro can be named N-{3-[(15)-1 -4-
acetylpiperazinyl)ethyl]-2-Aucrophenyl ) [(6-methiyl(3- pyadyl))aminc]cerboxamide.

[0074] Liltawise, the compound

pgeves¥es

i-e., the compound according to Formula I where W, X, Y and Z are —=, nis one, K is

substinded piperazingl, Ra is G-methyl-pyridin-3-yl, Rs is hydrogen, By iz hydrogen, Rs is
hydrogen, Rs is hydrogen, Ry is hydrogen and Riz is uoro cap be named [3-Auoro-5-{3-
pyridin-3-yl-weida)-benzyl]-methyl-carbamic asid methyl ester or methyl A-[(2-fluore-3-
{[(6-methy!(3-pyridyl))amina]carbonylamine} phenyi)methylipipermzinecarboxylate.
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Rs andR, are independently hydrogen, am nocarboayl, al koxyearbonyl,
optionally substituted al kyl or optionally substituted al koxy, or Rs and
Pa. taken together with the cation to which they aro attached, fern' an
optionally substituted 3- to 7-nenbered ring which optionally incorporates
one or two additional heteroatons, selected fromhi, 0 aad Sin the ring
009811 n certain enbodi nrents one of W X Vend Z is 000991l n certain

enbodi nents, W X, Y and Z are-C=. 1001001lts certain enbodi nents, Ri

-NR. sRp wherein Rs is lower alloul and Role optionally substituted aIkyI,

optionally substltuted heter cl oal | eg,. opti onal tu Aac
optional |y 4058k tut e ‘#I‘ EﬂW%WQFW“éﬁ’(?BHH‘@%@”ﬂEé

et Eyld or emﬂkﬁm@%@%ﬁﬂ?ﬁ?émmﬁﬁuﬁwhmﬂk&mﬁmmkﬁmm&merSI n R.to
i s hydrogen or |ower yl (such as ne or. e ncerto odi ment s
Riois hydr 6JEAl et MAeshipedhsip thegent ?'/hﬁ ﬂ%“@%gﬁ? Q‘“"‘%?O l's

- (S62) - Rls whelpieAk pdssus, é@&ﬁ!}nﬁhﬁﬁaﬂeg Eratufd rirGh l"i'bﬁ whertﬂmﬂmmm k'2 are

i ndependently h drogen qr | ower al k such as e % 00104) I n
certain enb & ployqd g te lﬁd’ﬁ éégﬂﬁ’#@ B al |y

substi t ut ed apsThttkHed ﬂ:ﬁ;@:h Obbiiftes el d, @m@medx ﬂﬁBﬂtaBnusﬁimc srespieivathid 4 y

- From opt i oniELREREE PR A S A RrGR b | oy 2e Sui®! 2O €0
- 1,1 -di oxo- l&amonale&]ﬁhmadumgﬁﬂw&mwdd nftabﬁuld)ﬁlhhhy substituted

. 3-oxot etrah pyrr x,azol fo] o] A1
- 2- oxodmi daz CliJh %‘ﬂi"f f’g{ I'f%s%*%t%d h%fsc!ﬁ%l[% op%ﬁi naI ly
. substitut eduﬂ:,;thmdhrﬁiemaﬂﬁﬂﬁmb b thenpagdion being desyibed mjmmbmwflml

pynol i di t hl | | Z\q.éﬂiy
* substitut edf'ézﬂépaFR%slh(?n"‘a %E\a ?‘?féeg]u ﬁ{:ﬂthg%%ﬂh | eie anyt opt i onal |y
* substitut ed(mwmtmmdmeﬂmﬂm@@adm{mwﬂuwpwhwfi Jerthanghyt | onal |y

- sabstituted AM - Al 22 iR lerosdfishs bN 1
. optionally E{?‘%‘E'f‘ il eﬁb%&%ﬁ%&ertaﬁﬁe %’iérrents R is suBst iut ut ed
© pi perazi nyl thegpisent uysition ewest organigtselyer’s. Per i dbl e- | -yI optional ly

AN

L T R e e T P

suhstitat ed;gyer ol | ARy and PRLHQRG dSnSitRRichilerfithd S RSRRAMM st desoribed
herein can be effected, if dasired, by any suttable separation or purification procedure such as,
for example, filiation, extraction, crystailization, column chromatogrepliy, thin-layer
chromatography or thick-layer chromatography, or 2 combination of these procedures,
Specific illusttations of suiieble separation and isolation procedurss can be hed by reference
to the exampies hereinbelow, However, other equivalent separation or isolation procedures
can also be used,
[0079] When desired, the (R)- and (8)-isomers may be resclved by methods known to
Lhose sidlled jn the art, for example by formalion of diasterevisoracric sells or complexes
which may be separated, for axample, by crystallization; via formation of diastereoisemeric
derivatives whick may be separated, for example, by cyrstallization, gas-liquid or liquid
chromelography; selective reaction of one enantiomer with an enantiomer-specific reagent,
for exemple enzymetic oxidation or reduction, followed hy separation of the modified and
uninodified enantiomers; or pae-tiquid or liquid chromatogrephy i a chiral environment, for
exemple on a chiral support, such as silica with a bound chiral ligand or in (he presence of a
chirel solvent. Alternatively, a specific enantiomer may be synthesized by asymmelric
gynthesis using optically ective reagents, substrates, catalysts or solvents, or by converting

onte enanticmer lo the other by asymmetric transforniation.
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optionally subsdtuted 1. 4-diazepsnyl in certain enbodinents, R is
optionally substituted pipet-az/171 In certain enbodi nents, A is
optionally substituted pipeiddinyL 1001061hi certain enbodinments, R2 is
optionally subotituted and or optionally substituted bathroonmi. In certain
enbodi nents, R2 is optionally substitated phenyl, optionally substituted
napht hYl, optionally substituted pyroolyl, optionally substituted thiazol A
optionally substituted isoorrazol A optionally substituted pyrszolyi,
optionally substituted oxazolyl, optionally substituted 1, 3. 4-oxadi azol yl,
optionally substioned pyridhiyh optionally substituted pyrazinyl,

opt i onal | y (GUGE i ¢ uthe;sy FiFicaR ey SdORST BEOPDIREION( B QLB 88k | nA

[ 0010911 N Citick laBlarRSROSHIrRAO Blly FRATabR, £l GRANAKKATCIRM A Edinpany | . PYT i dn4

| - oxi de, phenyl, pyrimdin-5-y|l, and isoicazol-3-A w]oremeach

PYri dt h- 3- )@MW&!%MWWW%WHE%WWW&w , and

i smazol - 3- wﬁt@@ﬁﬁmmdgugﬁti tuted with | ower al kyl |ower al koxy, halo
(such as flunme or "ehloro), cyan or acetyl. In certain enbodinents, Rz is
PYlidir3-A which is optionally substituted with |ower alkyl; 11.2 is

_pyridin-4,1 which is optionally gsuRshbdstmdey th | ower al kyl; phenyl which

- or optionally substituted isoxazol-3-A la certain enbydi nents, it is

: enbodi nents, iris two. In certain enbodi nents, ri

is optionally substi Med with halo; ' optiondly substﬂed pp:int/lin-5A;

. pyridin-3-yl; 6-nmgthylnmi di ny3- 4 ,6- 0OYMLO- pYri di p;3-y1

i 6-achtyl pyrldi n-g-E{?rl}jYH‘B-t?i f |F§?6$B‘ﬁethy|vpyffrdi n- 3 pyrumfﬁh-yl;

i 2-met hyl -pyridi n-4h¥q,i phenyl 108 fl uorophenyl; 4-ctdorogtenyl; or
y

10011011 n certai n enbodi mentﬁ's%"'ﬁ'ﬂ 3eOF861|12] _(I:_eortal n

5- et hyl i soxazol - 3-

- certain enbodinenle, Rs and R7 are indop endently hydrogen, am nocarbonYl,

. M mc-Mn% jonal Ly substi ed al or i onal substjtuted al koxy,

: or Rs and F@ﬁﬁ ken t%‘épé'l"ﬂ%?f’ [Ktkn%ﬂlp?rﬂ’é{%g?w?ﬁg whi ?ﬂ“é%ﬁlt’dga@??ached, form
: an opt i onalSchensubs flast-windbed with @ mégwed &rixitee de Auk: Rgndedercind dptmad wall [ynder

: 1 ncorpointes one, or | .addi tional heterostorn S fr.omN, Ch and S
| arhering. iapadsisHharpeaiioleaR s ke S A e R ARM R B, (O, T

i
!

5

A em e v R LRI e e

[T T

PAMP v

. hydrogen O homelah phroti¢ svlveatsiel s dehloodicthend o tebRbydafatad 1Y scwteniofidependent | y

hydrogen. I.n cer s i ; its [ ﬁggg t1ly hydrogen
met hyl . | n%% ta%%f%%ggg?%elﬁ gl?iﬂﬁmf’tsaprgﬁggg’r% c])]ehiﬁ'll%ﬁi‘ _aﬂrﬁ%&n&éependent ly
hydr ogen mésiabyiiro firan is edded dropwish odf Aot 1D-6) mignieyrad SindoiReon s 2llpmeA§d and [t/

is hydros. i ﬁﬁg% i i :}ﬁm &{1_%:@&” i ogen. in
certain eng"(h)xg]l nmen g@ﬂﬁg‘g&%@ﬁgﬁgoﬂgﬂac ia?déq%ﬁ% It I%&Q,ﬁ&tﬂa%ulﬂﬁ&l{

hydr ogenneissiitred fonebeu 10330yin. Albawiemsh 3sDIEA, 6 added dapivies fopelapione haur, s
hydrogen, yaaQ GRUENEGE 1 Lrepch as ol dom
or Mcro). | nlz%ﬂlglfﬁgiﬁ% Hg%%%idb? ment s, Béq??ﬁghg?gggﬁ)do%m?iﬁg%gﬁu [00114]In WAI N
enmbodi ment $05R%g plasdepdpeiedpyri di nyh hal o or optionally substituted |ower

al kyl. In certain enbodinents, R4 is hydrogen, PYthlitlYl, Milnmnetledt or
fluoro. [00115]In certain enbodinents, R5 is hydrogen, pyridinyl, halo or
optionally substituted | ower al |REACTIONSSHEMEEN enbodi ments R5 is hydrogen,
chloro, fluoro, nmethyl, or trifluorOwvethA [00116]] ertain enbodi nents.
I'I'i a% hydrogen, |ower allcyl (=oh as nmethyl or ethYlf. hydroxyl. or | udo.
hydr ogen, hal ogeRr,-NH. roxyﬁz.hp:rcd{@wer al kyl | nRee] | #epbellements, RD is
hydrogen or Mdro. [00117]In retain enbodi nents, R{jR4, RS, and Rl 3 axe

hydrogen. In certaim enbodi mgots, one of Re. Re, , and RD is not
hydrogen. Formuia |
{0082] Preparation of Compounds of Formuta I Reaction Scheme 2

illustrates an alternative synthesis of compounds of Formula 1. The isocyanate of Forrmula
201 can be formed and isolaled independently from ejlbher comesponding amine (i.e., Ra-NHz)
using phosgene or & phosgene equivalent or {tom the conesponding corboxylic acid (e, B3-
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[001181In certain enbodi ments, one alb, 114, Rs. and An is halo, optionally
substituted | ower alkyl, or cyano and the others are hydrogen. ht certain
enbodi ments one of Ra, Ras Rs. and RD is halo, nethyl or cyano and the

ot hers are hydrogen. In certain enbodinents two of Rh R, R% =R13 archaic
or cyano and the others are hydrogen (00119)In certain enbodi nents, one

of R, 124, R5, and RI] is Ruoro and the others are hydrogen. In certain
enbodi ments, one of R3, RA. Rs, and Rya |Is Gyns> and the others are hydrogen
In certain enbodi nents, two of Ra. 14 Rs. and Am are aot hYdrogess In

certain enbodi nea two of113 Rh Rs. and RI3 are Eal o andthe others are
hydr ogen. hiCQEDruging 2 ppiysierHAfimen reapanesmeny A nijsioreref comgonngs of Femulal0d and

the othera @ﬂifmqﬁ&g@imm[s&ﬁmmcﬂasﬁaﬂsramahﬁ@hpemﬁmﬁmtmmCal atiity
of =mauls | Le chosen from a chenlcal entlty of For “Hg ﬂ%! Forrmula I'b
3 kg Theg g korg

100121 1wher &19TRss alfosved joAIr for betygen 1rgr 1 Wabdsni bed for
conpounds Ohnﬁﬁﬂmyﬂﬁmﬁkﬂ 100122] I n certaln enbodlnents the chem cal entity
of Fomaula | is chosen froma chenmicel entity of Rene. o Pontine To
wherein 122. Rs, Rs, Re, Rs, Rs, RD, and n are as described for conpounds
of Fonnula | and wherein T1 is - CEiRidrion SciRhaGHRMU. - CERUNRI s-, or

~-CHRuCt| Etia-; and (00123)gach RI4 and Au IR indePenggenilY selected from
hydrogen, optionally substytuted alley], optionally ﬂubstituted any!,

. car boxy, optlonally substu&uted ower alkonyeq{bonyt ptloq@IIy substltuted
am nocar boi tyl, opt| ut ed aIIcoxy AN Wwﬂk? substi t ut ed

. cycl oal koxy, optlonall tuted sulfo optlonall substituted am no,
- optionally subs itu te oycI IcyI and o |onaII sub
. betorooyoloalky i n enbodi

ituted
+i.e., Rle a plpern1nyl %g sub§t|tuted wth RI4 an Ris. Tn certain

151: 13R14-,

- enbodi nent s, i's -Cattl Cl 3R14a [001251In certalnﬁgnbodlnents 1114 and
© 11,5 are |ndepend§htly selfstted from hydrog®d, nethy[*® =boxy,
. met boxycar bonyl, ethoxycarbonyl, proposcycarbonyl, i|sopropoxycatbonyl,

¢ PrOPI ODYIl, isobutywh Prp y, nmethoxy, eyol eharybnetjhyl oxy, nethyl sul fonyl,
- eLbyi sul fonyL npropyl oul fgnyl, isopropyl sulfonyl, azeddin- | hlsulfonyl,

: di met hyl ami no sul fonyl, neethanmul f onani do, N- net hyl mel | unesul f onami do,

: etiunmeaul f onat oi do, Nanett Fyhot hanesul f onani do, B

! Nmet hoxycar bonyl - N- met hyl afi no, N-et hoxyesabonyl - NnetbLIanlno

] totsbutoxyenbonl/l, ben2Fi§nY sathonYl,N,N—dinetitylcarbenDyI, acetyl,

i N-i sopropoxycar bonyRa\ ne ut siflso, -N-tort- but%»@q: Tuwﬁ%hylanino,
i acetam do, Nenethyl acet uidox14nethy4peo onanldo hyliso
i butyram do, am no, nethylam ng, d%nethy+a Ne eII|y di met hy4am no
. sulfonyltam no, and pi ricenjs- 1-yl.
: OHC T Q
303 i{” Formula Ui
I )
Rg R Rg
H’xwf;')"‘x e E“wa’/"y"‘\xf" _
HOOC Nx‘ / z a
o |
304 Q R
H*ﬂ 305 2
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[00136]In certain enbodi mrents, RH is chosen from hydrogen, nethyl, and

not hossynet hyl . 1001211l a certain ernhodirnenti, Rs is chosen from
optionally substituted awm, optionally substituted | ower ancoxycarbonyl,
and optionally substituted sulfonyi. In curtain enbodinents. Ris is chosen

fromlower ailioxycarhonyl | ower alkylaul fonyi, and optionally anbafituted
ani nosul fonyl [00128]1n certain enbodhnenls the chemcal entity of Formula
| is a chemcal entity of - Fa-maul & Fonnula Id wherein Ti, Ba, Rh Rs, Rs,
R7. Ra, and n are as do: seabed for conpounds of Foanala |o and wherein T2
IS -C or oNia; and Ru, is selected Foal hydrogen, halo, eyauo, optionally
substituted ml, optionally substituted al kyl, and optionally substituted

al koxy. 100160830 n cemammmmnﬂipmm oFRorint A 1D RS0 B 168EoRiISl, di ment s.
T2 is -Na. [QQL3 Iﬂw@.ﬁf&f? @n@dlrrents lisis, selec ed"fromht ogen,
nmethyl, fluoro, cyan, T natnon o 2 lgsying gropmd Hv nts, Rids

hydr ogen ormmﬂmrm{l@@.l?@zmmgmm ﬂlcsnetﬁéé{alb%/{%r @Rfhpfe tua-C4.; n
NRal rein Rais [ower alkyl and Rs

: : : ggtel oﬁlgffy(};uy@t I T ut egr%mclm@%% ! MQEWR &Y% YH pablishers, R2
- i s ppidi a- 3p4.340i36h whschdp incarparht:dhetai b bdfaséRe). Wi t h | ower ar yl; phenyl
e s oplouenl |y sUhstll Sl Al (00, 50 LiRE eI Gnel Y
“i's hydr Ogenamhc[ablpglj.auch R@mcm@mymmgehmﬁmm DY 100°Chd PewkdioisEr fay dr ogen or
_' fluorin As @uadkeRT e Ppyrl %H@B—SME QE&;%{anXcijéf‘i‘%mm&i is xsulam mﬂ%&gﬁﬁd

: [0685] Altematively, the benzylic alcohol of Formula 301 jg oxidized lo Hie aldehyde

of Formula 303 using commonly employed synthelic methodolo gy (for example see:

“Comprehensive Organic Transformation™ LaRock, Richard C., 1989, VCH publishers, Inc.

p.604-615, which is incorporated herein by reference.),

[DQ3s] A mixture of 2 compoind of Formnle 303 and amine of formula HNRsRg in a

solvent such as dichloromethena with 2 reducing agent such as triaceloxyborohidride with or

without an acid such a5 acelic acid from ~-40°C to 110°C is ellowed to stir for between 1 to 36

hr. The product, a compound of Farmula IT, is isolated and purified.

[DO87] Altematively, the carbaxylic acid of Forrmula 304 is coupled 1o an amine (o

using commonly employed synthelic methodeiogy (for example ses: "Comprehensive

Organie Transformation™ LaReck, 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 IT using comnionly employed synthelic methodelogy such es treating 305 with
borene-dimelhylsalfide in THF from -40°C to reflux for 1 to 96 hr.

[b0sE] A compound of Fornula T wherein Q iz bromo, chloro, nitwo, Amina, oF 8

prolected amino can be conferred (o a compound of Formuia 101 using cornmonly empleyed
synthetic methodology. Fer example, when Q is nitro, it may be rednced to the mrreaporndmg
amiie using hydrogen with a PA/C cafalyst.
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Rio Is hydrogen or fitiOnt [001331lIn certain enbodinents. W Y and Z nis
one, two, or throe; At is -NRalls wherein Its is |ower alkyl and |as
is optionally substituted acyl or optionally substituted sulfonyt 122
is pyridin-311 which is optionally substituted with | ower al kyh phenyl
which is optionally substituted with halo (such as duoro); optionally
substituted pyrinridin-5-y1; or optionally substituted isogonal-3-y]; is
hydrogen or Mdro; R is hydrogen, pyridinyl or fluorin ksis hydrogen or
(Moro; its and 127 are independently hydrogen or nethyl; and R13 is

hydr ogen or _See rein one of 123. R4, and Ro is not hydrogen [00134Jin
certain. nﬂgﬁpﬁhgﬁﬁ @V X, Yand Z are-; 13 is one, two, or drool Ibis
an optionally substi t ut 5- to 7-nenbered nitRpgen contai ni ng heterocycle
whi ch optional ly include an addi tional oxygen, nitrogen or suffix in the
hel emuYclio ring fal IS cIRm 311 mnngh |s tlon Iy substituted with
| oner al kyl ; phenyr“WhTE b3 opt| Iy su al o (such as

(Mon) ; optionally su Ftltut d p or ptl stituted
i sogazol -3-yl. lir igihydregen or (Nbro R4 is h rogen pyridrnyl or
fluorin Rs is hydfogen Er atgg, 125 angRe a dently hydr ogen or

~nmethyl; and

I I I e = e e

Ria R-m
400 - A07
T“ Re
Rone Ty T8 Rs | Rs
‘J‘I.I Y\ X Step 3 ~ Ku‘i/&x// Step 4
H )\ ] \/J\ )\
T MNHa ! E/ NH,
R Ri3 lﬁ]
A02A, R=0 403
4028, R=NH
Ry

AN

\)\J\J\,ﬁz

Rﬁ
405

[008%] Referming to Reaction Scheme 4, Step 1, to # solution of a compomnd of
Formula 400 in NMP is added an excess (such as about af lesst 2 equivalents) of sodium
cyanide end an excess (such as at least | equivalent, for example, 1.35 equivalents) of
nickel{I) bromide. Additional NMP is edded, and the solution is gently warmed ta aboul
200°C and stirred for ebout 4 days. The produect, a coapound of Formula 401, is fsolated and
opiionally purified,
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nl3 is hydrogen or fluoro. [001351ln certain enbodinents, W X Y and Z
are-C-; nis one, two or three; Rl is an optionally substituted 5- to
7-menbered nitrogen containing heterocycle which optionally includes an
addi ti onal oxygen, nitrogen or sulfur in the beterocyclic ring; R2 is
pridi ebe-yl which is optionally stl bel kded Wth | ower ant3dt Phenyl wi Rth
IS optiou34 substituted with halo (such as Rucwo); optionally substituted
pynaddi u-5-yl1; or optionally substituted isncazobe-yL Rs is hydrogen or
fluoro; RA is hydrogen. pylidiayi or than; les is hydrogen or (Wre; Rd and
Re ace indeP@B&ently% 38%? O nethyl; and RI: is hydrogen or !Junto.
wherein one R Ra W‘?%?fW@PB‘{féﬁmefgmlﬂnEt?@lﬁvlatmhst@hbbdl nent s,
t he conpoundichibrofetise: is sAded dulddds? (sich3a %@ur(,&@e

pyridyrnam nong % %\%{lotph n bnoth ere %@gg%%nfeg%%ﬂgagmt

N-(, P-fl uor &% a"(aI% %391%( W@ LTS ERGHEY hﬁﬂrﬂuethory N-

e, dhyl cer bomaiﬁtalm:@anmtamalreachon lemperuiure {D”C Ths pro uct, a mixfure of compounds o

- N- f(3-fl uorg %'3@%&@#‘@23“?/ lJaéa.gﬁcf’;\nhao\lcar bony4am udpheny4) rret hyI ] met hoxy

N [ 3t (( I( ( 2bmeﬂ]3l am Rﬂ):m‘i:gifdmﬁmtgméln%m Step 34 fvldoR g ARG 3 ( 3-
rti a aa
Rﬁ/(s ({((d.ﬁ%‘l‘lﬁeﬂt‘)’ ﬁ;"ﬁ‘B}‘ & 4P A07R I st ey vt o, BB isreddeg 2B B¥f&®say a ( 6- met h

"~ yl(3- peei dgshns sehchtbapxaatenisy,of Nedmbound of formulz R1-H wherein R; is optionally

. Vet hyI ai | f oy %éﬁ%gammpgamﬁ}su%%ﬂ&h&%ﬁmm?t nguﬁgm?féuchasabuull 5

. pyridyl Dammn

BANS Al ] e e e P Ny = aee

equivalents) of a redocing agent guch as Liacetoxyborohydrde porlicnwise over -40 min,
Iaintaiing an internal reaction (emperature below sbont 45°C. The product, a compound of
Formula 403, ie izolafed and opiionelly purified,

[D092] Referring Lo Reaction Scheme 4, Step 4, to a solution of a compounnd of
Formnla 403 in a solvent such as acctone is added about an equivalent of a compound of
formuln B> NCO dropwise. The reaclion is stirmed [or about ons hour and ophionally, is
warmed o reflux. The produet, a compound of Formula 405, is isoleied and optionally

purified.

[0093] A racemie mixture is optionally placed on a chromatography column and
seperated mto (R)- end {8)- enanliomers.

[0094] A compound of Formula I is aptionally coniacted with s pharmaceutically -
accepteble ecid to form the corrasponding acid addition salt,

[0095) A pharmacenlically aceeptable acid addition sall of Formula I is oplicnally
contacted with 2 hase to form e corresponding free bass of Fonoule L

[0D946) Cerlain embediments of the invention include or employ the compeounds of

FFormula I heving the following combinations and parmuiations of substilent groups. These
are presented to support other combinations and permutations of substiteent groups, which
for tbe seke of brevity have nof been specifically described herein, bui should be appreciated
a5 encompassed within (he teachings of the prasent disclosers.

[0097] In certain embediments, the invention relales to at least one chemical entity

chosen from componnds of Forrnula T
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" N-[54(4-Rdi ni ei hyl nko) si fi
. pyriclyl an) car boxani de; N-(5- 114  Ras

met hyl 4-({3-fluoro-5-[(3- pyridyl am no)carbonyl am uol phoul)

, met hyti pi perazi necaboxyl eto; N-(3-

39- (et hyl sul fonyl ) pi peratinylinmethyl)-5-fluonpheayl) (3-pyridyl arni no)car hol
onni de; nethyl 4-[(3-tluoro-5- ([(6-nethyl(3-
pyadyl Dandeo) car bonyl sodat 0) 3134134141] pi por azi necar boxyl at e;
N-(3-([9-(ethylsul fonyl) pi petrazi nAnet hyl ) -5-11aoropl tenyl E6Gonet hyl ( 3- -
PYri dyl Dant i not car boxani de;
N13- (31-[ (di net byl ar ni aoj aul kayti pi perazi nyli nmet41)-5-11uorophenyi][(6-nmeth
yl (3- PYWatuirea] carboxam da Na3- 0(44(clinmet byl ant 4) sal f ony43pi perazi otyl)
nmel hy0- 5-f | uorophenyl] (3- pyridyl apm no)catoxamtle;
N43- ([ 4-[ (di et hyl am no) sul f | 1 pi per at nnpet hYO- 5- f | uonPher 341[ ( 4-
Mor ophenyOani ne] cal hoxami de; nethyt ~1 doro-5- ([ (4-
f1 uonphenyl ) nm no] car bol ayl am nQO) hanjzgfi?APi emahecat hoxYl al e:

f

N- ( 3- (f 44t hykul f onyl ) pi perer nyl i ngayl | - 3-fl uor pheay )[ (4-
t uor ophenyl ) ami nol car boxam't; | AT 2 [ (3-

pyr kl yl nVaa) car bonyl ai ni nol p ) maf | ayl )[Bﬁ per arﬂjecaThoXYI ate;

| per 7i nyl j met hyl ) - 2- t hor ophanY11( 3-

- (ot hyl ai | fonyl) pi peryi nyl] melhyt} - 2-4lnqrpphenyl) [ (6- net hy1(3-

. pyridyl))am nol M boxam da;

: N (5-([44LhYi sul fonYDP| PenAnyl i mer hyl ) - 2-fl uar ophcal y1) (31Yri dyl em no) nr box

am de; and pharmacentically acceptable sal lafes, mon-
: N-[5 ((4-[(di ndhyl am no) 3al foar?f/?p plﬂpecgsélgrlmI r?\g?ﬁm%mtmﬁpb%?so%ﬁen¥il[(6 nmei h
L oyl-(3- pyri dyl DafdierEEsF Biska “é’él‘ﬂmrrethyl 41(4-f1 uoro-3- ([ (6-nethyl(3.

- Prid71))am nol cagory kaiy BeiRkeas thélntmpgfuafda@w&a%fm&ﬁm%fw
v (3-[(4-acetyl pi perazg,(r%(lﬁ%l eth ]- 5 quorophenyl)[(G met hyl ( 3-

PYridyl))am no] carb ARF®- 11uor o- 3-

. ([ 4(met hyLsaf onyli} ﬁtiepte.rn@zrimw i met hyl } pheny1) [ (6- net hyl (3.

. Oddy0 fl 3
(a- Yot iyl o1 hy | T8 FUPALY B ERPP eoeativgaly sHsHytet Brssactonyr .

:
:
;

pyli dA))am no) c%ﬂxnpﬁmaﬂjeauhmmhad m:',rl optionally substituled aralltyl; optionally substituled
e b & A b AR e
haﬁemurallqu or opfionaily substituled heleroeyeloalkyl,

Rais hydrogen, hele, ¢cyano, oplicnally substituied alkyl, optionaliy substituted
heterocyeloalkyl, or oplionally substituted heiernaryl when W is —C=, and R
iz absemt when W iz N=;

Rajs hydrogen, hala, cyano, optionally substituted alkyl, optionglly substituted
heterocycloalkyl, or oplionally substituted hetervaryl when Y is ~C=, and R4 is
abeent when Y is —N= and

Rs is hydrogen, hialo, cyans, optionglly substituted aikyl, optionally subslifuted
heterocycloalicy], or optionally substituted heteroaryl when X iz —C=, and Rsis
absent wien X iz-N=;

R, is hydrogen, haln, eyane, hydroxyl, optionally substitnted alkyl, optionally
sibstituted helerocycloallyl, or optionally substituted heteroary] when Z is —
(=, and B3 is absent when Z iz —-N=, and;

Rs and R7 are independently hydrogen, aminacarbouyl, alkoxycarbonyl, aptionaily
substituted allcyl or optionally substitied alkoxy, or Rg and Ry, laken together
with the carbon 1o which they are altached, form an optionelly substituted 3- Lo
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N- (5-fluoro-3-([4-(Propyl eul fonyl) pi peraze] met hyl i phouyl) [ ( 6- net hyl ( 3-

pyri dyl))am nol caboxam de;
N131(4-[(113)-1-(dirsel hylam no) - 3-cyana- 2- azavi nyl ] pi Perfl AnYOnet h70- 5-

fl uoropheayl ][ (6-nmed" 4(3-pyri dyl pam noj ear boxam de; N
(5-fluoro-31(5-nethyl -1, 1-di oxo(15-thi adi azoliclin-2-yl1))nmethyil phonyl) (3-
PYri dyl am no) car boxam de;
N-{5-fluoro-3-[(5-nethyl-1, 1-di oxo(1, 2. 5-thi adi azol i di u- 2yl )) met hyl ] phenyl y
(6-net hyl ( 3- pyridylDnnino]carboxanide; N

(5-fhiono-3-[(5- neth 31 dIOXO ,7,5;t fad|a20lld|n )).hadi ryl ] pheal yi n(
4- quorophenyOanlnoldﬂ?ﬁjygﬂﬂﬁ Wvgfﬁmf@EWF?ﬁﬁﬂbﬁgl ieg net hyl ( 3-

pyridyl))am noicar bohgthaam:msﬂaimwﬂmtm%d inEd@isnecaboxyb te; N-(3-
114-(ethyl e uy Opi era2| n uor opheny8 [ (6-nmeth)4(3 -
pyl i dyl 1 amﬁ{‘?B?I har it e ghbodim o of W, X\ P25

(3 Pyt ddﬁ?% ool ?ﬁ“igﬁmﬁ@ﬁzmg gi“fyf‘tofolé“‘” qo ey eyet
pyri dyl ar ni NOY Car bony ) ’Fﬁ 7 pa et 81913

Nv ( 3dH4 (et hgﬂuaulﬁsmy&mdpmyaaplmmmmmb)lﬁ%ﬁmmﬂ%ﬁaﬁﬂﬂ@smm@ﬁé&am no) nr bo
xam de;

i no) sul fony%y&” b@u#{t{)@ﬁb E%ﬁﬁ!&fﬁ?ﬁ1080812e8Y11( 3- pyridylam no) cexboxam dq

met hyl foo1o1] In certein Gmhﬂl‘.[].l]lﬂﬂtﬂ Rais mnﬂi}rl or elhyL

- 4-01(3-pyrk no) £al. ecab Iate; N ( 3-
_ {[4-(ethy|s@F#%ﬂLDp|%g¥§§€ny Eﬁﬁ E@@% ¥%§EP§V1 gnide;

: N 5 _3;1 1|[ ?);a ( ety Emﬂbﬁfsmﬂﬁ') i qﬂlaﬂaiu msﬂﬂil mﬂhdﬁidﬁdnmlgmw?b&?gmhhwl(cﬁeﬂm ‘

. mrtidy m r box : - ITE : 3-

* pp-idyl)ani [ﬂﬁ"ﬁgr bonyl em ng@%@%ﬁ é%éﬂ’ﬁﬂ’%}ﬂ%ﬁ’éi%%%oé;

. N13- g {411 gdlMliﬂéﬂﬂﬁmr()jmlanﬂylmpm@ﬁeﬁdmnw&g%ﬁ&ﬂ&i&@mﬂ {(guch az mefhyl or

: pyridylam aboxam de;

©N13- ({4-[(dI t hy4ani no) rvi f onyi bi penzi nyl ) met hy1) phe8y8[ (6- ndl y1( 3-

©opri dyO) am B0l box | Iviceitsin expbodiments, Ry is alleyl oplionally substituted with optionally

2 (5- 11uoro ubdifnddBlmawd2- oxoi m dankdi uyOnnet hy1] phenfij (13- pyridylam no)carbo

. Xam de; éﬂ fluoro-3-[(3 -nel hyl -2-oxoi m dazol i di ny8nel hyl ] phenyl)
. ((8-met 8Y1(| W5y ri Tagerainambndiments BRo dsopbierially sibstinied heterocycloalkyl

, gn 5-finoro- jadiod et By 33nrRRbRRkaZ R LRl fdnP R RaYh) bRl fi-amp0) car boxa
LN 3 f I uor Grtivnalesnpeijatedst. krioperér’ 1135 ieadiarolidin-23L pytivnaly sibstivitesBoer boxani de:
N- p- f | UONO thmbRBX AV TR BB 1E0Y dithrnR Rl bRl Bk RALRRKATI e
optionally substituted morpholinyl; optionally substituied 1,1-dioxo-1A%thiomerpholin-4-yk;
optionally substiluled pyrrolidin-1-y]; optionally substituled plperdine-1-yl, optionally
substituted azepeuyl, optionally substituied 1, 4~diszepanyl, oplionally substitated 3-ox0-
tetrahydro-1H-oxazolo[3,4-alpymazin-3(5H)-one, optionally substtuted 5,6,7,8-telrahydro-
{1,2,4]wiazolof4,3-a]pyrazinyl, and

V

G'F'“""S\

( Z
z
e
7

oplionally substtuted
(00107] I cerlein embodiments, Ry is substituted piperazinyl; optionally substituted
piperidine-1-¥l, aptionally substitnled pymolidin-1-), optionally substihited azepanyl or

30



N-[3-({(33)-4-Rdi met hyl ant ?0) sul tony11-3-(Merth

8xYnet hYDPi Pma831) 8181h31) -5- 1188r ophenyl1( 3-pyri dyl am no) car boxam cl e;
N-(3- (R3S)-4-(othyl sol fony8-3-(utethoiynmethyQip

enet hyl ] net hy1}-5-fl uopapheny8(3- pyridyl am no) car boxam de; et hyl
(25)-4-((5-fluoro-3-[(3-pyridyl am no)carbonyt em no] pheny4j net hy4) 4-

(met hoxynet hyppi per m neenboxyl et e;

N- p- MBS) - 4- [ (di met hyl emi no) sulfonyl] - 3- (net hoxymer hyl ) pi perazi ayl | enet hyl ) -
5- quonphenyIE(G met hyl ( 3- pysi dy4) ) em no] enboxemi cl e; Nh3-

(U3S)-4- (et
er hoxynet hy | per e2| n@%‘f‘ﬁ%g’ hrE”TZFPEgﬂf[‘i‘ Ebei stbadiments, B4 is eptionally substitoted
met hy4( 3- py mlmwbl)'brhmgmbmm& ispttnalsubstituted piperidinyl.

L5 . (KB B G A e

T hrtot RSBk e ey iy, B npumar mmmm, optioually

in
i ylf(ilgoéféygﬁ?? 4B%% 6?%%gﬁtlné%ﬂ%§§*%@ﬁ r4d oropLE%%$¥}6 nethyl(3-

" pylidYl)) eﬁrmweﬂwb%m@s@ lwm%ﬂpmaﬂrsubshmmdpmlﬂ opticnally substituted

¢ (3-1(1, 1-di r
5 g y I[ ((]I Ll ng%%ﬁ%bgiﬂaﬁmggmﬁm 124, AT R ) B RUA A1 St SRR P ). Gitionally
- N (5- F 1 hor oBbefifpied mgpigiisp ity subrgHiy pd i dip ard amitipgabis pebstityied 3-

D pyridyl)) anpfiagiapboxem dee N-

. (5-thicro-3- @34 rret hyl pi pera2| nyl ) met hyl ] phenyl ) (3nmyri dyl am no) ear boxam de;

. N {3 ha39)l

i et gayedieri, B isehosey fempvslipoh Biridip-$yl pysithy| ] - 5-

et e et
" methyl ) -5- fméd»rbﬁﬁreﬁ Ii%gal *ﬂéfﬂléyﬂgﬁfﬁlm%ﬂtw epigrally gubstituted with lower

Né[(3§) 1- (ﬂﬁﬁﬂhﬂﬂﬁﬂmﬁﬂﬁﬂﬁwmhﬂﬁhmﬁhﬂﬁwmh &%haﬁ}ﬂ@bphﬁﬁﬁhhﬂﬁb&ﬂﬁ&nyrroI|d|a

adi ot )h;rF te%%mﬁm % §r§wﬁﬁ%’a§?@%ﬂewﬁ§$ vﬁgfm ehkok Pyis gyridin-4-y! which is
optiopally substituted with lower elicyl, phenyl which is optopally substifuted with hala;
L opttonally substituted pydmidin-5-y1; or optionally substitirted isoxazol-3-yL In certain
embodimenls, Rz is pyridin-3-y]; G-methyl-pyridin-3-yl; 6-cymo-pyridin-3-yl; 5-acatyl-
pyridin-3-yl; 6-tifluoromethyl-pyridin-3-vl; pyridin-4-yl; 2-melhyl-pyridin-4-yl; phenyl; 4-
fluorophenyl; 4-chlorophenyl; or S-methyl-isaxazol-3-yl
[00110) In cerein embodiments, 1118 ono. In certain embodiments, n is two. In ceriain
embodiments, n is three
[pO111] In certain embodiments, Rs and Ry are mdependently hydrogen,
aminocarbonyl, alkoxycarbonyl, oplionally substituted alkyl or optionally subslituted alkoxy,
or R¢ and Ry, tekem together with the carbon to which they are atiached, form an oplionelly
substituted 3- {0 7-membered ring wihich optionally incerporates one or lwo additional
heteroatoms, selected from N, O, and 8 in ths dog.
[00112] I certain embodimenis, Rg and Ry are independently hydropen or methyl In
certain embodiments, Rs and Ry are independently hydrogen. In cerlain embodiments, R and
Rz are independenily hydrogen or methyl. In ceriain embodiments, n is one and Re and Ry are
mdependenily h)rﬂrolgcn or methyl. In certrin embodiments, n is one and B; is methy] and B3
is hydrogen. In ceriain embodiments, o is two end each Rs and Ry is hydrogen. In certain
embodiments, n is three end each R and B; is hymﬂgcn.-mqﬂlyl-isoxaml-i—jrl.
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f | uenPhol | Y1) R6nmt hYl ( 3- PYl i dYO) am near boxam del

N-[3-(((3S)-3-h(ethyl sul fonyDret hymm eoj pyneM hm ynet hyD- S- f | uor ophe. nY41( (
- mel hyl (3-pyridyl))am nojcaetl examde; N ((3S)-1((3-fluoychb
-{[(6-nmethyl (3 pyridyl))en nol ear bouy/ am nobheny4)nmeltm I pyrrolidinB8 -yl)
mel hoxy- Nnmet hyl ear boxem dm

N- (5-11uoro-3-([4-(nnt hyl sul fonyl ) pi periclyllnmethYll phenYl X(6-nel hyl ( 3-
PYridY/))IMinoicarboxemcle;, N (5-fluor43- ([4

4dnnet rayl sal fonyl ) pi periclylimerhyl)pheayl) (3-pyridyl em ncdcar boxem k N43-

4-(erhyls 9pi perezi ayl bpetcyl | -5-fl ararephol y1 rimdin-5-
3(/I[ em'( nc4%:/ar Hllgi]%%y . 1 cortiin e ﬂdlmﬁm-‘fyRsls hydrogen, G}'Hng 1gw.¥; ﬂh(?f)éuch as meliyl o

N- p- a44( di et lh'elﬁlb Ak b chivby drl TRbRR B ZLHN sk l i pyrimcl
*in-5- ylam @ﬁg};ir boE m do, mstrhyllﬁ 341uorﬁbﬁ%&}r§t h}?ﬁ We!

ppi ctyl))an er bolRFEAHR erBYag Al K 1% Bydrasn. ﬁ&ﬁ-’lﬂtﬂ-ﬁé‘ﬂﬂt ¥yl ate; net hyl
14 (3-fl uom@ﬁn&emmwrmmwmmcamm% @Hﬁ?&ﬂéﬁmw IRbReREG ne- 4-
car boxyl at e 9- R3415- ([(5-neileylisarazo

yOam no] ear‘g am ti o) phenyOnet hyl ki per azi necer boxyl et e;

N p- a4- [(dlrmeiﬂslayl arﬂurﬂaiamrﬁmw{mmmmo% PRI Qa8 of dpeek@pheny| ] [ (5- met h

yl i eorrazol 3 no r box et ylsulfon I)plpera2|nyllnethy0
. -541vor ophet” F%ﬁ%@:ﬂ]‘%%‘ﬁg% i(?"o‘i'f‘g| b‘:m'ﬂm&[ Cllp1ofiusi: gistiyl, or
: ((54((3R) - arLN{lc(rnthhYl erobro)raifonyl] ract hyl am ncOpi peri dyOnet hyl ] - 3-

(1%?12 ?gg?rly ?ﬂﬁo; ﬁ%&%‘#@%“ﬂ{?ﬁ‘g:ﬁ g%?%ﬁ@@?ﬂ%ﬁ?ﬁ@ﬂ%@ﬂbbenyl j am

" inol - N (3- hydroxyl, avihalerhyfdogenhhetogarihgidiexyl, or lower alkyl In cerlain embodiments, Ryais
- N-P11) - 141%{@85& % (3 P) ei dY4) car banp34) am nel Pherr ed) msebyO( 3-
- Pi PeridYl) xy g- not hyl ear boxam de; ( (54a3R)- 3-

I adi net hodar{ﬂﬂidﬂsul fdmydmmmufhyhmmcﬂ)gmpm; mﬁrme&rhﬁij’@ogeu In certain

. fl uoropherr h ear boxam de; ([54
- (OR)-3-[(et yr@u %%‘f% %"jé %é’lr':'lt t hyl )-3-fl uorophear yI | em no)
. -N46- erhyll@@Ifyri dﬁqmmmﬂmmﬂmmm@ﬂmh {sGnlo; dptionally

( [ 14(6- met Ry [;Jstﬁ'ﬁfgggcfvﬁgw %%&%ﬁg@ unci)t}egylﬁ'oéél Jﬁec&% Jnghudlmenm one of

i piperidyl )1%

i R4, Rs, and Ria is halu methyl or ¢vano and ihe ofhers are hydrogen. In certain
embodiments two of R, B, R, and Ris are helo or ¢yano and the others are hydrogen.
[00119] In certain embodiments, one of Ry, Ra, Rs, and Ryj is fluare and the others ars
hydrogen. In certain embodiments, one of Ra, Ra, Rs, and Ry is cyano and the ofliers are
hiydrogen. In certain embodiments, two of Ra, R4, R, and Rya are not hydrogen. In certain
embodiments, fwa of Ra, R4, Rs, end Ry are halo and ihe others are hydrogen. In certain
embodiments, two of Ra, R4, Rs, 2nd B3 ere Buoro and the others are hydropen.

[00120] In certain embodiments, the chemical entity of Pormuls I is chosen fom 2

chemical entity of Formula b
FIB/
Formula Ib
[00121) wherein Rz, Ra, R4, R, Rs, Rz, Rg, Bs, Ri3, and n are a5 described for

comnpoundg of Formula 1,
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met hyl 4-( (3-fl ooro-54(iscaezol - 3-

Yl enbee) cr abebYl enMD1Phel 4d) net hed) Pi pcnezi ncear boxyl are; N43-

([ 4- (ot hyl sul f or Api perazi nyl i neet hyl ) -5-f1| uor opheuel Ki ecorazol -3- -

yl am no) car boxeni de;

N43- (01- Rdi net hyl am noj aul donyl i pi perezi nyl rnet byl) 4-t | uor opherayli (isortez
043. yl andno) car boxam de;

N- 54| uor o- 34( 44net hygmnet hyl sul f onyl ) am nol pi peri dyl j met hyl ) phenyl ][ ( 6-

met | i y1(3- ppi dylBam no] car boxam de;

N-[ 34{4- ((et[bor2gpl f oriy kortiat cmibybiaiEhe) tpd dhemica\algel yddb4knnsephand111(6- met h

Y1(3 - PYll uboxem rl e;
N 13-1(4- {[ éﬁé%%&ggﬂ%qi | f onyl i met hyl anbobi pai dyl ) net hy1] - 5- 0Oaor aPhen

yin(6- methyl (3-ppidy4))am ' no] carboxamn fHe
N-11-[(3-fluoro-5-{[(6- nethyl(Srpyrch ]car bonyt em no} phenyfi nmet hyl X4

- pi peddyl)) net hoxy- N- net hy4c b (A24(341uoro-5

-1[ (64net hyl (3-p) ridyrnankoi cér bo phany{l ) nel hyl i (4- piperidyl)
}-N-net hylo=l am de; raethyi 44 & 2¢et Rl pyrim

ypani i noi car boayl ani ci o | phcnyOr nel ¥ i i r boxyl at e;

. N-[541uoro- 34 (44net hyl (net hAsul fahyk) i Lae i peridyl) nell:44)Plitalyl]
- (3- PYridyl nino)carboxam de; N-[3-4(44(44131
) sulfonyl)nalImﬂanlnnlplpelldylInetlayl)ﬂﬁmmmbxopherylp-

. pyridykuni IR elc R B
. N-{3-1(4- gg?ﬁ‘riflel t vl am ao') suR¥ onyl et ﬁ‘yalmankdmfcglhﬁefrmi‘ %’qﬁﬁ%ﬁs 'ﬁﬁ“lﬁ finuorrphany
" 1)(3- pyri dyhessinno) cat hoxeni de;

1- (1341 A1 40, aerng) )
VI( X4- p:’Sre?. gﬁ(ﬁg% hoimQ - ) mﬁ%@a‘?@%&?ﬁ%ﬁdﬁm

((3-fiuoro-5-[(3-pyxidylam si o) oarbonyl am no] phenyl 1rmet hy1) (4- pi peri dy

N- il hydmf}t am de; Nefork kPR 21344 AU btk dgoR biichally NO] Pi P
y1) net hyl) phenyl ][ (4- fl uqropl aenyl ) am no] car boxam de
(

(44geFHEruist FJBH;HP)‘H?PBI baﬁw &k epygoptionally substituted lower
YO- 5- f | uwesiRicabsplyPbpisamphe 2. itk Gy, oponfyckubktitoteil el

fi di et by e ng) sl e gggm&gg@gan@ﬁmb&w bbbt ghatangoeny ) (4
smine, oplionally substifuted ¢ycloalkyl, and optionally subshituled heterocyrloali].
[00124] in certain embodimen(s, T is -NRsCHR.4-, i.6., R is e piperazinyl ring
substitufed with R14 and Rys. In cerlain embodimengs, Ty is -CHR14CHR 14-.

[00125] In cerizin embodiments, Riq amd Rys are independenly selected from
hydrogen, methyl, carboxy, methoxycarbonyl, etioxycarbonyl, propoxyrarbonyl,
isopropexycarbonyl, fevz-hutoxyearbonyl, benzyloxy cartbonyl, NN-dimethylearbamnoyl,
acetyl, propionyl, isobutyryl, propoxy, mmsthoxy, cyclehexylmethvioxy, methylsulfonyl,
ethylsulfonyl, o-propyleul fonyl, isopropylsulfonyl, azetidin-1-ylsalfonyl, dimethylamino
sulfonyl, methanesul fvnamido, N-methyl-melhanesulfonamido, ethenesulfonamido,
MN-methyl-cthanesulfonamido, N-msthoxysarbonyl-N-methylaming, N-athoxyearbonyl-MN-
methylamine, N-isopropoxycarbonyl-N-methylaning, N-fert-butoxycarbonyl-34-
melbylamino, acetamido, N-methylacetemido, N-methylpropionamido, N-
methylisobutyramido, amino, melhylaming, dimethylemine, N-methyl-(dimethylamine

|
et
: N[ 1-
- 1)J-

crld
N[ 3-
dh
i di

nomaremr p e N emr wmas e
1 =—h =

sulfonyl)amino, and pipeddin-1-yL.
[00126] In cerisin embodiments, Ry4 is chosen from hydrogen, methyl, and
methoxynethyi.
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"1-({3-Thi oro- 54(3 PYri dyl am no 1,.-;.
- uboxylic acid; ]
" N42-fl uoro-5- (rmrphoLl n- 4- y4nethyl”) p
. oxennde; nethyl 4-({4414=-3-Kpyrim di ap3: 11214

. yi nm no) car bonyl ent ho phenyl ) met hyppi perazi necoxboxyl at e;

- N4(3R) - 14(4mhmmml @ﬂﬁmRmma@nggaagswﬁméﬁmawngnmﬁmﬁﬁwﬁmhm@ammz3f||(3-

: d A
' RII- F?gRgll ii?ﬁih?%m 3rﬁl{il(ﬂywnet hy e {/l?l}lHWﬁ hglnhgﬁti ulgmﬁfﬂo}j phenypnol | ry

N (1-1041uoro-5-1[ (441luor opheaypam no] "rhonyl m i no) phenyl ) net hyl k4-

pi peridyl)} nel hoxy- N-net hyl ear boxam de; N (1-K3-1144ra-5-

([ (441noraphenyl ) am no] cal bonyl ar ai no) phenyl ) nedl y1R4- pi p

eai dyl)}-Nnetliylacelamido; (tert-butoxy)-N{1-[(341uoro-5-11(6-nethyl (3-
pyri dyl Dar ni no] car banylam no) phenyl ) met hyl K4- pi p: 400) - Ndnet hyl car boxam de.
(lerl-butorY)-N41l-({3-fluoro-5-[(3-pw dyl am no) cat bonyl em aol PhenYnr| et 41) (
4- Pi Peri 4201- Ndnet hyl car boxani de;

(ted-buthy)-N—(14(3 fl uoro-5- {[(44baoropheny|)aninoIoarbonylanhva}phenyl)n1

et hyl K4- 13i h rboxanﬂ44 N—(5 fitoro-3-
((44(methyl e ) pi D%*M Prohiei fhop e “«PPP’A’&T“‘““‘:“M acyh
pyri dyl ol cardnenssly eiébstituled Iuwerﬂlkmr.}fcarbnn}'l, and Dphl;mall subshtutﬂd sullonyl, o certin

o ek 14 B il A i o T L

Ylanino)ceshmmﬁmmﬂdmﬁmmumwm74)ppen2|necarboxylate met hyl 4-[ (4-thioro-3-

- hyl i j | -
53 o o] war BT e 1o 7oHa FRbpSmERs G i iy oS Eampla s shemical eaityof

~mer hy14- [ ( 4-Homdaa¥d3- { [ ( 2- met hy4pyri m di n- 5-

- Dami no] ear bonyl ami noi pl aenyOnret hyl i piger azi nerar boxyl al e; nol hyl
.41(441uoro-3-{((1-met hyl pyrazOl- 3-

-yl ) am nol car bonyl am no) phe 5t

. ~fd ( 3- Huor o- 5-
([ (6-nethyl (3-224420) sni t foi cgr bon pi peri di ne- 4-
cathwylic acid;

2 13) 2i peaidine A A

ferryl ][ (6- et hyl (3-pyridyl Dem nol e. sxb

L [ K3- piperi éﬂby“@[‘)")@@ti%bm‘l hmﬁﬂmﬂlﬁ!@@hﬂﬁ(muoro 3-

{ UN46- not hyl (abaafr i el mlehARERnARuMR flg0E) phenyl ) met hy 1R3- pi ped
+ dl)}-Ndnet h}/qﬂflrmt hyl et hoxy) car boxam cl o;

" N-R3R) - 14(4

H

b erE e d e e

Wm 3 ﬁ@ﬂ\’ﬂﬂﬂ'@mp%lfiﬁ’l) ) car banoyl i ai ni uol phenyl ) net hy2(3
brAGRBRANE L is selecied froim hydro en me.thyl uer, eyans,

;‘N-ff3) 11(4f|uor4 [N met_h f(3pr|dyl))car armoyl [ am no) phenyl ) met hy
£ 1](3- pi per PAYE ﬁ@?‘;{ ﬁé‘@ﬁﬁ?ﬁ?ﬁ I‘% oqmeAlidl u or o- 3-
: ([ N46-ni et hmﬁﬁj2244ﬂ;2;§'ﬂ9}n-&1m%§m no }phen21) rret hA (3-°

W, X, ¥ end Z ere-C=;

n is ome, two, or three;

B is—NRaRs whersin Ry is lower alkyl and Ry is optionelly substiluled acyl or
optionilly substituted sulfonyl;

R is pyndin-3-yi which is optionally substitated with Jower alkyl; phenyl whicl is
optionally subslituled with halo (such as flnore}); optionally substituted pydmidin-5-vI; or
oplionelly subztimted Izoxazol-3-¥i;

Ra is hydrogen or fluoro,

R4 i5 hydrogen, pyridinyl or flnoro;

Rsis bydrogen or fluaro;

Re and Rz are independently hydrogen or methyl; and

Ry is hydrogen or fluoro.

[00133) In cemtain embodiments,
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. N43-f| uoro-

pi peridyl)) -2-methyl-Nnmethyl propanam de; nethyl 4-((4-fl uoro-3-
(((5-melhyl (1, 3,4-2

yl)) endno] car bonyl am no) pl i sny3ndhyl | pi perazi uocar boxy/ at e; et hyl
44(441uoro- 34[ (4- et hyl (1, 3- 0x2z032- ylDam no] cozbonyl am no
phenyQOrel i Api per ni necaboxyl atc net hyl 4-((4cbl om 34[ (6-net hyl ( 3-

pyri dy))am noi car bonyl em no) pl wayl ) met hyll pi peral i nenr boxyl ate; ethyl
4-[ (441 uor43- ([ (64aethyl (3- pyrid)i))amn'

ol ear bonyl am no) pheayl) net hyl ] pi pe=i necar boryl at e;

met hyl et hyl 44( 443t & 2 $(ehepRAWL ( 3-
pyri dyi Dasi nol c. arbonyi ani | nol P3=Y0On8t 3APi Per azi nmat hoxYWa

N454( 4- acet yl pi pél‘%\%eﬁ)’rﬁm] - 241uor ophenyl | | ( 6- not hyl ( 3-
RE”( '22‘;_' ))er g|4r 2' B@isb-NIYR ARk BER s is 1uw5rrr%ﬂtt}rf][ aﬁ Rphis npﬁmjlg sllilinés%ilﬂ].ltmld (a?d or
uor o- 54(.4- pr openoyl pi perazi oy yl | pheny n yl (3-
pyl i dyl Bmi i ﬁﬁ%ﬁ%&@é%@%’e&ihmom- 5-{[ 42- met hYl Pr oPanoYDPI P
KL [213] ?%:?;m; a vvl3) RPE@Fﬁﬂl-@%’ﬁﬁIﬁbﬁ/iﬂ(o ﬁoua%ymiﬁ‘ﬁr@ddm&)la«ﬁ&{mgi; Bldn G.iiﬁcﬂ%iig) a;2
- -31(.3: 4- oxy) - t carbonylem wr.ol i din t -2-
f1 uor ophenyé‘?éﬂ?ﬂ?ﬁ@ﬁ@%ﬁ%&%%@%ﬁ% Y] ,mN-'Ef'QW'% A2
- (R3R) - 3- ( metdptiydadpiubeijusiyd soabadizng] | met hy142-f | uonphouYl/ 0- met aY1( 3-
pyridyl))am no]c sr?lo araide; N (5- {[(3R) -3-(nef
© 3oxy- N- mahy1car bbhy ﬁ%fbé 8% di nyl [ net hyli -2-fl uar opheayl)[ (6-
- met | ayl( 3- pyri dyR) aibgairogen gytidmgr @egrofN- ( 5-
(R3] -3-(ellioxy-p-nethyl oaThonyl a. m no) pyrrolidinyl]nethyll
- -2-fluorophol aylgilrgwgmm "TEY b- A( 3- pyri dyl Dani nol car boxam de;
. N45- ((( 3R) - 3- [ N- RoardyR+ @reatdepduderilyhydrdgsalvomylignacdo] prrol i di nyl ) met hyl) - 2-

: fiuonPhef f Y11[ ( 6pnet - Lclyl ' b i de;
e

- PY4dY!)) ozoi nol cehasany| ani i nol phenAnet hyl | pyrrol i di u- 3-34) - N-nB44lacet ani de

i, N-(5 4- (NS4 g | i i dyl thyl] -3
: 41uo§rphfa§'ty%{f%h%et%%’%’@amg @t"gg‘f'))% ]ncha)r/b] ox amid

"By,
4- ( bs%t:qﬁw@mbaﬁwg@mi peri dyi ] met hyl ) pheny4) ((4ne4134( 3-
: PY4d41)) at ni no] nbmxatpd #ee-c- { (35) - 1- ((4-fl uoro- 3-
([ (6-nelvi(3-pyrietyWam nol car bonyl am nol phenyl ) naet hyl) (3- pip eridyl))
| (terd4but oV) - N- ne? Hgie HFHex¥iPi dc N
! (24Nor 0- 54( S- pr epds aydptidRdls sitakiueN 5| R[73udmbkldd @tfopar dehidiidpeRioRmy | ) [ (6-neth
L Y3 pyridyE ) ) am N e B S eiudes an eddifional oxygen, nitrogen or sulfar in fhe
: heterozyelic ring;

Lz is pyridin-3-yl which is optionaliy substitaied with lower ellyl; pleny] which iz
optionally substituted with halo (such as [luore); optionally substitufed
pyrimidin-5-yl; or optionally substituled isoxezel-3-yl,

R is hydrogen or fluore;

R4 is hydrogen, pyridiny! or fluoro;

Fsis hydrogen or fuoro;

Rs and Ry are independently hydrogen or methyl; and

I13is hydrogen or flvora,

[00135] In ceriaip embodimenis,
W, X, Y and Z are C=;
o.1s one, bwo, or thres;
R, is an optionally substiiuted 5- to 7-membered nitrogen containing heleracycle

which oplicnally includes an additional exygen, nitrogen or sulfor iy the
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met hyl 41(4 -nel byl-3- ([ (6-nethyl (3-

. PYl'i d34Dam noi cazbonfi eroi nol phenyl ) net hyl i pi per azi neder boxyl at O;

telt-butyl (24)-4
4(4-fluoro-34([(6-met hyl ppyridyi Dam nol car bonyl ar oi no) phenyenet hyl i 2- (el ho
xymet hyppi per azi neur boxyl at e; net hyl

(25)-4-[(4-fluom 3-{((6-nmethykrpyridyl))am neal|lionyl ai ni no) phenyl ) net hyl1J-
2- (In etboxynet hyl) pi pem necar boxyl ate; ethyl (2S)A4(44144113- 3-

(4-mat hy/ (13- ppi dyl Der ni noi car bonyl ani nol phonyl ) net hy1] - 2-

(et hoxynet hyl ) pi per Z|nec rhoxyla netilylothyl (2S)-4[(4-fluoro-3-f

r(6-nel 11Yi(3- pNi dyPS5EmFHo™E%r baaay! am uo] phenyl ) ndhyl j - 2-

(et hnxynet hyl ) Reiopgidine: aﬁmyi\pﬁ:ﬁaﬂ NitsBrted with 1o
([(38)-4-acedyl- 34?rfst hox g ‘t]@l erazi n li":u|£11"r'rr'r13t h)ﬂﬂzﬂu?lfpalugr ohlﬁ%4YO<6 Mei ||
Yl( 3- pyr i dyr nam no] ep é _(Sll a8 ﬂllﬂl'ﬂ), ﬂﬂEJ.]}" Substlmtﬂd

(K3S) - 31n4t hoxynet hyﬁgmﬁdﬁrmmgwﬂh%ggﬁgwgﬁ%Lﬂﬁ) 2-fl uorophenylX( 6-

- met hyl (3-pyridy )]%L(oarbo me th oxymeth yl) - "2-ned y

| p r apanoyDpip Y& LpIoR I) -2- quor oPhe: nyl ) [ (6-ne

) w{g(?[ %rSI) dgl% )Eﬁﬁﬂha'ﬂmkmﬂpyﬂdﬁlﬁ? bﬁ eI i No) l'i di nyli hyl ) -2-f1 h
- - 3- t car boayl am no) pynol i di nyl i met hyl ) -2-fl uorop

_enyl)[(6- met hy[%?mﬂ F?i’ag‘ﬁf’?%at oxamide; N-(5- I[ (3

: 8) - 3- (et hoxy- N- mamkmmeqﬁammmmgm@mgmynm met hyl ) -2-f1 u

: orophenyl) [ (6- ElY 34| 4Y1) ) annoi wzboxar ui de;
i N-(5-(f(3S1- 34N}4ﬁfw I bonYl ond401pyrrol i di nyI i met hyl ) - 2-

Luorophenyl ] [(Gﬂnmﬂisalmamﬂisd;/hu)lhﬁmgml car boxam de; N 4)

S 4-1(4-f1umd, 6-

'= PYI[|(d 1))arrli' ﬁl o[f:al %nyﬁ%ﬁmwdﬁﬁ@qﬂﬁ 3-y1}- N net hyl acel ami
;. de: N- USS) - rhetfifl 4-{{2- Uroro3-FHEfebfi et hyg3-

. Mot hyapt bpananm BERORARERIRIRAERAL IS Bl REAR Grdict ) T

: met hylpr opanam

" pyri éyg) ) grﬂ‘ﬁfﬁ-ﬂiﬁf%&ﬂ%%ﬂh H% m&mﬂmm}pbﬂnmmﬂm&muz met hyl amet hyl pnp
* enam de; N-(2f F:f A (et hoxy-N-ra of fv. | uubonyl am no) p

. iperidyllneth hen f“mﬁmat hyl (3- p yri dylDonko Jcab ox amlda: N-(5-

- ([4 (et hwr yi¥ ﬁ ﬁr%ﬂhﬂ?&ﬁ@wp@w@yﬁmwhpnmmﬁmmwm[w mer hy

P1(3 pyXI dﬁ%%]é%ﬁ'aﬁﬁeboxam de;
N-(2 lluorq

; ﬂ(dt( N- et hygndl i y4et hoxy) car bonyi ant i ool pi p
: eckl yl) net H‘T‘H' i WmPW%H@@hwﬂﬁoocam de; N
: (1-[(441uoro- 3-la M}L@@Dﬁ};ﬁded) 4Dem no] car bonyl am no) phenyl ) nel hyl | (4-

piperidy9) o I ELOvha (ﬁnauf?uﬁunﬂ]mmhyxmm}math)dj-s.ﬂumphenyu[(ﬁ-meulyl(a-
: pyridyl) Jaminojearboxamide;
N-(3- ([{ethylsplfonylymethylamino]methyl}-5-flucrapheny D[ (S-methyl(3-
pyridyl)amino]carboxamide;
melhyl 4-{{3-fluoro-5-[(3-
pyridylamino)carbonylamino]phenyl) methyl)piperazinecarboxylate;
N-(3- ({4-(ethylsulfonry]}piperazinyl}methyl} -5-fAucrophenyl)(3-pyridylamino)carboxamide;
methy! 4-[(3-flucro-5- ([(6-methyi(3-
pyrdyl))amino]carbonyleming] phenyl)methylJpiperazinecarboxylate;
N=(3-{[4-(ethylsulfonyD)piperazinyllmethyl}-5-finorophenyl)[(6-mmethyl(3-
pyridyl))amino]earboxamids;
N-[3-( [4-{(dimethylamino)selfonyllpiperazinyl}methyl)-5-flucrophenyi] [(6-methyl(3-
pytidyl))aminajcarboxamids;
N—[3-([4-[{dimeth}'lamjm}sulfomr1]plpemziny!]malhy’l]-ﬁuﬂunmphan}r‘l]{_ﬂ.-
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N-{1-[(4-flu oro-3- ([(6-nethyl (3-p yridyl Dam no] car boryl am no)
phenyl)nmethyl] (4- pipericly0)-Nnethylpropanamde; N {I- [(4-fluaro-3 -
([ (G net hyl (3-pyridyl))am nal car bouykmai no} phwyOret hyl ] (4- PIP endYl))
- 2-mat hy1- N- et hyi propansm de; N-{(3R)-1-1(4-fluoro-3-{[(6-nethyl (3-
PYri dyl))am naj car bonyl am no} phenyl ) et hyli pyrrolift-3-yl)
nmet hyl propanam de; N {(3R)- |-[(4 -fluoro-3- [(6-nethyl (3-
PYri dYO) am no] car bonyl am naj phonAJ' net hYl | pyrtol i dk-3-y1)
- 2-nmet hyl- Nmet hyl propanam de; N (5-R(3 S
, SR) - 3, 5-di nmet hyl npr h01h:&rb rrgdl y1l] - 2-fl uoroplaenyl) 1(6-nel | y1(3-
pyr| dy0) ani nol caP S (0
8, 45) - 5- oxa- 2- aZB]'q'E-Q{IB[I(dﬁnEﬁyﬁJ}Jhﬂ RiutahylepEidd el sitoerprdmngad) [ (6- el hyl (

3- PYIidYMB oxa 933)-1-[(4-fluoro-3-
(1(6-i net hyerC"ﬁmb%’l Ig cif dli"ﬁ"ﬁ'ﬁ'élf’z’bonyl am n. o} phenyl) methylp - pip eridyl))
~meth oxy- I\Lmﬂwuqamomeﬂq{[t-t- N ((3S)-1-[(4-fluoro-3-

([(6-met hyl ( 3- Pyg| Sy s B LRG]S 8l DANEIRLS: AyiipipeRbReibb Al

et hoxy- N- ndhyl ca

N-{ (35) - 1- [ 3o Gtlod:BH [y piparetitml[bf-Sayiiys-fiabrdphamd)[(d4 car bonyl at nt ol pheayl ) met
_hyll - p iperidy %%-N t hyl t hyl.et ho xy)carbo xam de; tell-butyl

4-[ (4-f1 uor o- 3- {fl il BRI,

p3Ti dyD) am mu&orhd—f{éfﬂnnmﬁﬂ@-) phenyQOret hyl i pi perasi nccar horyl at e;

0 08)-1-[(4 -fl uor&lgmigﬁgﬁéféig%]yw% g‘g%ﬂ &g&%m hap) p
- h Onreayl %%Tg
S Nigyf I ug)r/o] @@ﬁfﬁﬁﬂmwmmwmmmﬂ-ﬁgwma -) ) ami neat boxamni de;

met hyl (2R)- 44(49 Bﬁ
fm«Ey” dél) ) aut| ooker bonyl at ai nbhenyl }r ne4441- 2-

oro-3-{[(6-nerh
(met ti oxynebhy E%‘I Jreethyl}-2-fluorophenyl}[(6-methyl (3-

N ( 5- {gSR) 4hae -1 q @ﬁﬁ@t hyI ) pi perazt uyi ] met hyl M241uar ophenyl ) f ( 6-

mef | 640- r| dy em ao] cerh oxam de; eth

. (2R) - 44( 441 [I?L%‘-‘ FreayHpsrEanbinetiol ﬁw&wwaiﬂepaﬁt%ﬂw}wrhwﬂﬁ@nyomt hyl

: I(254) 4-[ (44t heor Qm %GWMI}M@)%HMMﬁ%mﬂE

: pyridyl))am nol ¢&F M}Fﬂg‘f’ﬁ nyémet hyl | - 2-

© (et hoxynethyhﬁpt-ﬁp@ﬂmu-ae{@@rﬂmmdsat m N-(5-

E(Rgl\/h3 (ne}rgt?ﬁglnet&r%% ]Q (Igl | sul Wﬁ%éﬂe&geeﬁwl) 2-fl uonphenyt)

. N-(5q1(38) H—[@Mbmma)lﬂﬂwhﬁﬂmmﬁmﬂi[@nﬂﬂﬂm0pheny01( 6- met hyl (3-

: pyridyl})amino] carboxamids;

M-(3-fluore-3- {[4-(mnethylsel fonyl)piperazinyl}methyl} phenyl}[(6-metyl(3 -
pyrdyl))amino]carboxamide;

N-[5-fluoro-3-{ (4-[(methylethyl)sulfonyl]pipesazinyl} melhylyphenylj[ (6-methyl(3-
pyridyl))amino)carboxemide;

N-(5-fluoro-3-{[4-{2-methoxyacetyl)piperazinyl]methyl } phenyl)[(6-roethyl(3-
pyridyl))aminojcarboxamide;

N-(5-fluora-3- {[4-(propylsul fonyl)piperazinyi] methyl } pheuyl)[ (6-methyl{3-
pyridyl))amino]carboxamide;

N-[3-( (4-[{1B}-1-{dimrethylaminc)-2-cyanc-2-azavinyl]piperazinyl) methyl)-5-
fluorophenyl][{G-methyl{3-pyridyl))aminc)earboxamide;

N- {5-flapro-3-[(5-methyl-1,1-dioxo(1,2,5-thiadiszolidin-2-y)))methyilphenyl} (3-
pytidylamino)carboxarmide;

N-{3-flucro-3-{(5-methyl-1,1-dioxn(1,2,5-hiadizzolidin-2-yI})methyl|pheny! } [{6-mefhyl{3-
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pyri dyl Dam no] cer boxenndm NA(36)-14(4-fluoro-3-1[ (6-mel | hy/ (3-
PY44Y1)) em na] car bonyl ar ai nekhel aY1l) 6644110- Pt Put t| YIM N- net hyl peopanam de;
N-6(36)-1-[(4-fluoro-3-

([ (6-meMyl (3-pyridyl))enhho] eabonyl am n4} phenyl ) met byl ] ( 3-

pt pm dyl)) - 2-rneMyhN- net hyl pr opanar ui dm
tert-butyl44(4-fiwaro-34(6-nmethyl (3-pyriclyl pam nol car bonyl em uo) phenyl ) net
hyl]-1. 4- di azeper hydr oepi unmer boxyl et et

NA3- ([ 4- (AN-cI|nethylearbanloyl)plsaidleneethyI)-S-fIuoropheeryl)(3-

PYtitlylarai nmegﬂ%{gﬁ nmet - ({4-fluoro-3Apyrid
yl em no) car bony|F %ﬁé’ﬁﬁ? Bi pera2| necer boxyl at e;
N-(5- (N3R) - #=5 Mﬁaﬁ&pﬁr&ﬂg&ﬁ&m@d@bﬁ%ﬁmﬁwupﬁﬁmwy1I 2-f 1 uot oph

enytil (6- 3l el ail em noi carharernitle;
N45- f | uer o- 3- 1[ ' gﬁ%@’éﬁl peri dyonel hyl khet e4) ( 3-
pyri dyl em h@g@d 5[{'(9&;1&&3:1@3((4f|uer0 3-[(isone4l- 3-

N (3 M7 82%5%”3@55%1@“@%@3@”“ elFERuP Rt seF NG | 5. 11 wor opl i eny

)4 (6- net hyﬂq&wbmﬁtmﬂﬁahﬂmaﬁhﬁﬂmwﬂmﬂhmh-m[(&methﬁta _
 N-{5-[((13)-7-0x0=R-.0xa- dla. abi cycl ot 4. 3. 0)acm 3-y1)inetkvl]-2-fl uonphe
" nyl)[(6- ne.thyp ﬁﬁ%ﬁ'ﬁi boXar ni dei net hyl

. -[(5-ffi t0r161{3{H[(ﬁﬁﬂﬂﬁﬁmﬁ}ﬁﬂfﬂﬂﬁmmmﬂ-ﬂmwmﬂﬂmﬂﬂmﬁy| ) dlayfl pip
enzi necar boxyl atet1 a4 %517 Qr0-3- (f(6-netbyl(3-
. pyri dyMani ool caf %H@ 4ol “SAb ©xhyl j pi perazit| ecaxboxyl ate; N

~ (31( 4- acet ymghyidr(§zTwmpes{@y| . ] - 5- f | uor ophenyl n( 6- met hyl ( 3- pwi dyl panai nal car

o 667 TS Bt B kot e (5

. (L( 6- met hy I9-83- iy etbixliublompl vip8o sin i bweft yb e fhadrgriheny B Pepmivty mina parboxamide;

I AR o e,

di azaper hydr oepbyisi¥lamipwiopbaxagadayet hyl et hyl el - [ (4-f baor o- 3-
- 1(6- et hyl (e b Y3-BFHA9RM AT RBOM At} H R FRN i ihecArbofiate;
: M-(3-{[4-(cthylsulfomyDpiperazinylimethyl} phenyD(3 -pyridylamire)carboxamide;
N-(3-{[4-(ethylsulfonyl)piperazinylJmetiyl } phenyl)[(6-methyl(3-
pyridyl))amino]cacboxamide;
methiyl 4-[(3-{[(6-methyl-3-
pyridyljamine]carbonylaming } phenyl) meﬂljrl]plparﬂmnﬂcﬂrhuxjrlﬂte,
N-[3-({4-[(dimethylamino)sul{onyllpiperazimyl) methyljphenyl(3-
pyridvlemino)earhoxamide; .

N-[3-({4-[{dimethylamino)sutfonyi]piperazinyl }methy)phenyl] [ (6-methyi(3-
pyridyl))amino]jearboxnmide;

N- (5-fluoro-3-[(3-methyl-2-oxoimidazolidiny)metiryllphenyl) (3-pyridylmminc)carboxamide;

N-{5-leore-3-[{3-melhyl-2-oxcinzidazolidiny]}methyl Jphenyl } [ (6-methyl(3-
pyridyl))amine]carboxanide;

N- {5-fluoro-3-[(4-methyl-3-oxopiperazinyl)metiyl Jphenyl) (3-pyridylamino}varboxamide;

N-[3-fluoro-5-{piperidylmethyl}phenyl|[{$-methyl{3-pyridy]))amino)carboxamide;

N-[3-fluoro-5-(piperidylmethiyl)phenylj(3-pyridylaminejcarboxamids;

N-[3-({{38 4-[{dimethylammo)sulfonyl]-3-(methoxymetbyl)piperazinyl) meltiyl)-5-
Tuorophenyl|(3-pyridylaminecarvboxemide;

N-{3- {[(38)-4{ethylsulfonyl)-3-(methox ymethyl)piperazinyllmethy! }-5-fluarophenyl)(3-
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di me: * er hydr oopi necar boxyl at ;

N-01(4-ezetyl (1, 4-di azaper hydr eepi n30) net hy11- 2-f | uor ophenyl | [ (6- et bA7-
pyri dyl Dam no] car boxam des

N- (54(1, 4- di oxe-8-azaspi rop. al ec-8-y1) nmet hyll- 2-cl uor ophenylif(6-methY10-
pyri dyl Dem nol ear boxam de;

N- (2-fl uoro-51(4- et hoxypi pericl yOrel hAphecyl K(6-neith)4(3-
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added in buffers and reagents. Since the nmethods outlined herein allow

ki netic measurenents, incubation periods are optim zed to give adequate

detection signals over the backgrom The essay in done in real time giving

the kinetics of ATP hydrol ysis, which increases the signal to noise nho of

t he oasaY. 1001461Modul ati on of cardi ac nuscle fiber ATPase and/or

contractile force can al so be runored using detergent penceabilized studiso

fibers (also referred to as skinned cardiac ans) ngOfiblils (stheefillar

T o o o o o, S A NN\ A




reconstituted sarconere assay or nyofibril could result fromthe increased
turnover rate of Si-nyosin or, alternatively, increased sensitivity of a
decanted actin filanment to C s-activation. To distinguish between these two
possi bl e nodes of action, the effect of the chemical entity on ATPase
activity of S1 with =denmented aclin filanments is initially neasured If an
increase of acfivity is observed, the chemcal entity's effect on the
Ca-responsive regul atory apparatus coul d be di sproved. A second, nore
sensitive assay, can be enployed to identify chem cal entities whose
activating effei:%rg %ﬂl Sl -1 eYesi n i s enhaaced in the presence of a decorated

~actin (conpdrdy - Bore31[G-aeRwiE) . 1 n this second assay activities of

cardiac-SI and s aminalca®hn ﬁH ated actin
f| | aments (i 4ﬂ|§e}er rru% ati jﬁ%! alrre conpgﬁlglﬂ i %61431 hitial eval uation
is vivo &@P{‘{/Hﬁ)‘]ﬁg’rﬁ“ﬁ?‘% %?’ﬁ‘f‘ﬂ@d in cellul ar rmde s of nyocyle
coaat ctilily e. yndﬁ;gaﬂms}eﬁ[h I (ﬂ?gé% 6) Am | Physiol.
t_a

~271: 1(357 Vel sh& hysi o1 39E244132).
~ One advant aé‘éﬁd{i St)ﬁ%gﬁﬁWPlgﬁﬁ%FﬁﬂztﬂH%meﬁﬂ} Wﬁhﬂ@nt systens that result
- in changes in copiidpiminbleythSati i sol ated and the major site(s) of action
ptitA) imninoJe
: determ ned Chem en th . cellular activity (for exanple, selecting
: chem cal en we@% {%Ea'f{ms j profile: >120% i ncrease in fractional
- shortening over ﬂya&d}}mhuﬁmmzﬁlmﬂn]m@ymmigamdﬂMQ astolic length (<
: 5% change)) oI e organ nodels, such as such as the
| sol el ed Fbmgﬁ'q(cﬁg glgﬁ‘ﬁ%ﬁﬁfﬁﬁaﬂﬁ‘g‘ﬁ “cartliat frmaction, as vivo using
* echocarel i agnphwmdylnmm-ﬂnmmmwwmn@mﬁpﬁmmm&ym; ani mal - based

. heart fail !}ﬁq’ t Left Coronary Artery
. Cecl usi onrrt)u](tﬁlg d[ﬁjt' Lﬂ?'igll% ﬁgc'%'&?}d y for treating heart disease M
" denonstrated i nPMdlﬁMnﬂ]ﬁmmmmmﬁhﬁﬁﬂjpxﬁmmﬁmﬁmﬁmeal trials.

- ther apeut T TY R NI PR AR i R BB 20T, U0 provi de

. tmatnent for th@ﬁah}siea@aﬂmialﬂ)e’éﬂﬂmw y described. Wile hunman dosage

_ levels hav ilﬂnmg@ %Hr % tities described herein,
. generally, qﬁ%ﬁ 'y do e'“s'ﬁ]%rom apbou H% %@%%’ﬁ%g/ kg of body weight; in
* certain embodi WN@QJWMW%O 10.0 Ingarg of body weight, and in
certain enmbagdiyaneS.-digRess- (feiruhRsl.- 0 my/ kg of body weight. Thus, bog

: adm nistration to _a 70 kg person, in certain enbodbnents, the dosage range
: woul d be about W@YBWW%FWWWU}GW?IM@%WWMS about 7.0 to
. 709.0 ny Peﬁer:ﬁiﬁy-m-[af(d-{k&nﬁfﬂ(@bﬁ@ﬂj&&ﬂiﬂ@ﬂ%ﬂ&cﬁ@ﬁﬁw 100.0 ny per day.
* The amount of c E%‘H éal entit adm olslefed will. "of 'course, be dependent on
" the subject and J‘I d, the sever|ty of the agleam the
. nmeaner and mmt}e{imtmm&aum@t gﬂL bR RhinOf2-1 A8 40T escri bi ng
physician; for e & e el se rane or oral amnlstratlon woul d
he about 70 to %1 %@P foma% avenous adninistration a

Ugly dose rtmeéumemndthb&tmtt(ﬂrﬁetﬁﬁﬁ 1OEdyIBkoRR ctRyIRRRIIII B £N conpound
phar mooki neti e 5‘9 Aﬁ@ﬁgl il of the chemical entities described
herein can be vIETAHGeHIOfety Eﬁé%t’ 8 fodes of admi nishation for agents
that car ve[@mﬂﬂﬂ«pmdﬁ)ﬂmmﬁﬂ M- {E;!Zb(ﬂicmgamhujQD:@I]{SLllm fed to orally,

subl i ngual |, tlmﬁgél neuI m | nt ravenousl y, intranasally, topically,
trausdermally, 1n QAP SHPOXIRHG iscul ar | y, inlinmpuhnonarilly,

vagi nal |y, mcéwt*bﬂztiy [[(6+mathﬁ E-aocul arI y Oral and parenteral adm nistration
me cdstonery i 1) at _are the subject of the present
i nvention. [00 n'a W%'aq“f ZIH'I& F‘E’ﬂ%%?ﬁ’t"ﬁ’ons i ncl ude solid,
sem -sol i dpthﬂlﬂwii{[alﬁmeﬂtabi osol dosage forms, such as, tabl et s,

capsul es, powd us suppaQsi t aer osol s or the
like. The chem%éﬁ?ml ntt:ul aa c Eﬂjﬁﬁ%ﬁggjy%‘ﬁ%‘@ﬁ%ﬁ% sust ai ned or

cont r ol | edNr(@t{&Hetethalsskigsl)ipemminyiieihyl) pheyhf(ssiettgi(3i nj ecti ons, osnotic punps,
pills, tramjerrigell1 %ﬁﬁﬁﬂ%ﬁﬁi} gctrotransport) patches, and the like, for
wel corred and/or-ti ul sed adm ni shation at a predetermned rale. In
certai n enddihlfftmetiyltiepycidripposiofdatneylamiec}pz-beiided in unit dosage forns
suitable for single adm nistration oh precise dose. 100152] The chem cal
entities described herein can be adm pjstered either alone or nore
typically in conbination with a converiti onal pharmaceutical canier,

eaci pient or the like (e.g., =nmho', |actose, stuck magnesi um aerate, sod/ UM
saccharine, Wan% cell 0-10s; sodium cresscannell ose, glucose, gelatin,
sucrose, magnhesi um carbonate, and the like) If desired, the phannaconi cal
conposition cen also contain mnor anounts of nontoxic auxiliary substances
such as wettl ng agents errul sifying agents soI ubi i 2| ng agents pH

Y Y ) oy - o o - Y . o,
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prepared by dissolving, dispersing etc. at |east one chemcal entity and
opti onal pharnmaceutical adjuvants in a canier (e.g., water, saline, agueous
dextrose, glycerol, glycols, ethanol or the like) to forma solution or
suspensi on. Injectables oan be prepared in conventional forns, either as

i quid solutions or suspensions, as enulsions, or in solid forns suirshle
for diesoldion or suspension in liquid prior to injection. The percentage
of chem cal entities contained in such parenteral conpositions is highly
dependent on the specific matte thereof, as well as the activity of the

chem cal entitie nd the.need rse subj ect However, percentages of active
i ngredi ent of O. %’T@‘Jﬂ’@“?@%ﬁﬁ@éﬁﬁﬁﬂ%&are enpl oyabl e, and will be bights
i f the conpdsi2-{2efi(dis:taseigsuibiTimid} dR5eHseq4agthydbibdtseyhet he above
percentages. In ce 61@5 %ﬁdi ms%tﬁg t he conposition will conprise 02-2% of
the active agent ™RtV soF faap ’@]’ﬁani cunentical conpositions of the
cheni cal enﬂi—(ﬁ-{ist(tﬂmsthﬁﬁhiac&d&af@lamiﬁm?thﬁ}(sm,z?@srﬁamj»miﬁ@h%ﬁd);{g&t he
respiratory tractﬂgﬁpgn. osol. o solution for a nebu ize'', or as a
et

mi crof me powder 1Or BHE or in conbination with an inert
carrier suclmedyl 4-Fef2abwrs-3-{{(Gmethgi{ase, the particles of the

abates:treatiesl_g i {i0 ve di ers..of less than 50 mcrons, in
cedars enbodi m&%ﬁ%ﬁ%ﬂ%ﬁ%ﬂ%ﬁu?ﬁ%ﬁ%ﬁ ORI RREFRERIPIY  to enpl oy t he
cheni cal enuetiveb{dd&emitndd-Hydddjaminofcagbonpdriod iekbnylpipensineaadotydate; myosi n

bi ndi ng, NMyQSsi 4l ik S t and a canporssi of the invention is
- ReL R > OV Al S R SRR

added to the assay. [ /, the chenical entities described herein
can be bound M tiEdglippiorlcarbenlertine} pheosimopalipipaaziicenboglaef conpounds anong

with novel Bieigkyg.R@faieo! ggw[ ﬁ SReGiL i;jodi es,
" non- nat ur al JgHb%?lﬁlki n ag_eﬁf[g%%%ﬁefﬁj? d deQjéqugg' S o%ﬁ%:nﬁlé‘ﬁi(%g'?’ﬁ_
: librslies, PePli d@“‘ﬂgmlﬁwmﬂb@bﬂl}'ﬁr'ﬂMMwI ar interact are screening assays
f did ; Xj £ ] i d
or candi aﬂqzqwmﬁmyl}lﬂaudﬁﬁﬁ@awyﬂWfﬁﬁ,%ﬁ%ﬂ&éﬁﬁg?lﬂgtqs-gb%@gw e

. variety of arsays ,may he .use or this pursers.,” Inc dinvitro
pr ot ei n- pr ot ei n BTHhEVHynolebaranidey o/ Wher e& nobil ity Odd essays,
L nunmi csasaqufm{[(cﬂmaﬂ:ﬁh:amb}sﬂﬁbnmmefflﬂﬂﬁﬁ:b}%ﬂﬂrbﬁoaﬁ.ﬁﬁmu@wmmﬁm&ﬁmgn
- assays, etc.) and. (Qek’i@#’(ﬁ Sre, tteﬂg US Patent No. 6, 495,337, "I ncorpor at ed
. herein by ref er@?‘ﬁ?@? kX @f”fﬁ’g‘:‘alf PBAFing exanpl es setae to norn fully
. descri be t hidinmaiyiueming) {N-wihg 1R BAE e Ey]) R aych@ﬁyla%jﬂnigzeﬁﬁﬁﬁ: toad
i's

- that these exanples jn nao erve to l.Limt the true scope o

: inventiou, but ﬁ%@ﬁ?@?‘%ﬁ‘é’"ﬁ%&@ﬁ@@ﬁﬂﬂml% | ustrative purposes. All

L B0T501  EXANDl o o 0] o a2l vt on of 1.0 eq 1A

: anp [ 0o a solution o .0 eq in

. dry OMB (0.37 M%S%a%%ﬂ%ﬁ“ﬁ%ﬂ#ﬂf %2 eq) and Pd(PPIM (0.058 eq). The

: reacti on ml{GmebyEapyrigyideeitol N {A (phoyeriarycheaypoiiiprgd By s ght . An

: addi ti onal 0.02;%%305&(‘5@)&% of hen added and the reaction was heated
The

: for another 6 hrs. eacti’on nature was then cooled to AT, diluted with
¢ 15 vol unes Nrf2-[Roiethyiasam) @by, 2dtethodmisopimnotyl)} {§-arehgkd washed 3 ti mes

: with water and PR amtoldlinod dGaQr 9ani ¢ | ayer was dried over sodium

: sulfate, filtered &nd concentrated. PuriScation by chromatography over

© silica gel NiE-@o(@oncinganienswendlninredpopdlis- [ 33chietuudetemimh@)kel i d (909%) .

: Exanple 1 Step gethMRNARAPNR e]carboxamide;

N-(2-{3-[(ethylsulfony)amino]prepyl) (5-1,2,3,4-tetrahydroisequinolyl))[(§-metyl{3-
pyridyl))aming]earboxamide;

melhyi 4-[(2-hydioxy-3-{[{6-methyl(3-
pyridyl)Jamino]carbonylamino) phenylimellyljpiperzinecaboxylate;

N-(3- ([4-(ethylsulfonyl)piperazinyl i methyl} -2-bydroxyphenyl{(6-methyl{3-
pysidy]))aminoJoarboxamide;

N-(3-(2-[4-{N,N-dimethylcarbamoyl)piperazinyl]ethyl} phisnyl) [(6-methyl(3-
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| SIC [001611To solution of 1.0 eq 111 in dry 13E20 (0.06M at 0C was added
dropwi se a solution of dirobutyllithiurnehm numhydride (1.1 eq, 1.0 Min
hexanes) by syringe. The insulting solution was kept at OC overni ght The
reaction nmature was added to a m xture of ice end glacial acetic acid. The
reaction m xture was then daubed with ethyl acetate, end the aqueous | ayer
was ernicrd with ethyl acetate two additional gram The conbi ned organic

| ayers were washed twi ce with saturated sodi um bi carbonate end once with
baue. The organic |ayers were then dried over sodiumsulfate, filtered and
concentrated in vacua Purification over silica gel using 10A. MOM nexanes as
t he el uant af f orpgtadigarvisd]obexawide;d (10099 as an 80: 20 m xture of 1C: 1B.

Exanmple 1 01621To. caol ed (MC of 8Q: nat ant of 1QLB
(1.0 eq.) iﬁﬁ%@%&%ﬁ@%ﬁ@%@%ﬁn@%@%&w@@%ﬁﬁme and DCM (4. 8
M boupi pram ne ipgridylyyefnindjvarbdbeidEN) was added sodi um tri aset oxybosohydri de

as a solid er ut . 1 nu he reaction was allowed to warmto RT and
stirred forﬁ%/'\ﬂbahﬁ 'P?dg%mrnggiﬁ[ ILme xture was quenched wi th saturated

sodi um bi car bondethyindfodyljpifemeinyicityl ) phdnylcatboedntiiee. The | ora were separated

and the aqu [ S three ines with ethyl acetate. The

~organic I.ay@ﬁgi&}%&gﬁﬁﬁgﬁ‘%ﬁﬁhmshed with brine, dried over sodium

: su: fate. iand c ope@i)=atimdeartenyiamina) phéRgtiméthyl itpecninksarhohylgeat 392I aphzl ove/(;

“silica ge j | % e N i ded 10(677% as
a yell ow oiﬁ%ﬁ %@eﬁﬁﬁﬁﬁ%@%ﬁ%&ﬂ@?@m?%% of 10, and a

_ ('\:/Ia'lt E[i)| yti ('\:/Ea}nounwm'i)m&@m@roxi mately 10 \E/lvt/wt Vt) in I\/Eal45(|\/pnjt 2\1&20

' in - »ﬁ% Ao ;ﬁ‘é“@ : bk Q. m ni

. repl acenent (]){?_[I e"g@"g’[ nqs%%eg{ryl W H@\?%ﬁ%@e’gﬁ%@ﬂh% xture was filtered

: through di aifd#riesed<3-ememandprapyDpkend) [§-methy GamsiddHeminolparbiveridsi t h MaOH.
Concentr ad . Meffet ﬁpqu.gﬁ i N3t ' ' E. Exanple 1 Step S

| F (001641'%(@)-(%&35%%% on o¥ ant |1 %g%&g}%}li.lgudé%?%[(g}y 1 (about 0.1

. MLEMDCM) al RT @viepeminciehssprés e was added the _

+ 2-nmet hyl -5-lq_qgufyg%gt?@ﬁﬂfghﬂﬁn{pﬂhﬁzmgm%ﬁ??ﬁ,ﬁﬂgg 1.2 eq) by syringe. The

or

. mxture was stirred [ hour. To the reaction mxture was added
_sequential |y saP@iesPlEnoifaRstasidedi um bi car bonate and ethyl acetate. The

. layers wer edgepm-@imemanf@¢-hengmde | ayer was washed tudee with sat NERCO)
Filtered and conERaRPRIRORAe) M Ay LR EHEy RRB it ogr aphy | ¢ 1| ce
: gel using usdmg4d-fA-((ibpaopy-6-Reliyies t he chant provided IF. Exanple | Steps 6
015 R e PSRRI O M P O
- reacti onm xdiyed-fRdlusior¥ {[Gefltatcy-Bhefiyli3-and concenfld Thertrm th, enes
asned sequent | BRI ERR SRR s S e B R ERE SRl "0, an 6 | ayer v
- dried (NESQhynybmethyt@8SBM 2ttt B {[(G-oethyiBd t he desired free base that was
: used w thout furtRABRUALNAALL 9N inet phenylymethyl]-2,6-dimethylpiperazinecaiboxylate;
: N-{3-[((358,5R)4-ecetyl-3, 5-8imethylpip srazinylimethyl]-2-Auorophenyl} [ (6-methyi(3-
pyridyl)jemino]carboxamide;
tert-buiyl 4-[(2-fluoro-3- {{N-{6-methyi(3-
pyridylpcarbamoyl]amino}phenylmethyljpiperazinecarboxylate;
elltyl 4-{(2-Buoro-3- {[N~{6-methyl(3-
pyridyl))cerbemoy]Jamino} pheaylmethylJpiperazinecarboxylate;
{{3-[{4-eectylpipem=inyl)msthyl]-2-flecrophemyd } amine }-N-(6-methyl(3-
pyridyl)Jcatboxamide;
{[2-({4-[(dimethylamino)sul fonyi]piperazimyl}methyl}-2-fluorophenyijamine | -N-(6-
methyl(3-pyddyl)carboxamide;
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(001661To a solution ofthe freebies above (1.0 eq) and DVA (1.2 eq) in dry
THF (about 0.2M free base iu TEM was added nethyl chlmformate 0.1 eq) by
syringe aud the insultant mxture alined for Ha. To the m xture was added
aqueous sodi um bi carbonate foll owed by ethyl aerate. The organic |ayer was
separated and washed twi ce witla aqueous sodi um bi e.shonsi e and oace with
brine. The conbi ned aqueous | ayen were entreated once with ethyl acetate.
The cenbi eed organic |ayers were dried over sodiumsulfate, filtered and
concentrated in vont. P nrifi cadon by chr omat ogr aphy over silica gel using
5% MeOH/ DCI N as the eltant provid

mat hy14- ( 3- Hﬁd&-@iﬁﬂmbﬂcﬁmﬁhﬁmﬁﬁzwﬂm@ﬂ)—&rfblpraayﬂﬁﬂ}ﬁwl-ﬂ-{ﬁ-mﬂhﬂﬂ—

pi per azi ne- 1- cat aﬁ%@&‘@}xﬂd§ 402 (I\/H 1) (001671To a solution of the free
base above OP eq 2 eq) THE (about 2 Mfree base in M)
was added dfdt mﬂrwpﬂ@ﬂ}@%@lérﬂﬂe@?hwﬂww% -maldr o few hours,

the reacti on wasnwgedp e m xture was quenched with aqueous sodi um

o car bt L2 %ﬁvﬂx e PP EsEIAEPS L co w th ot hy

. acetate, and thegyfigyianestadidgani c | ayea were dried over sodium sulfate,

A S e

-(341noro-5-(3- (iﬁﬁmih)‘lpip&mdmhaﬁmwbl do) benzyl )-12, 21-di net hyI p| pet azi nol

R R SR Ao o ERREERS Il o

(about 1.1 og) afridggneninelcadxsaabieded approxi mately 1.1 cq of mel | mesul f onyl

chl ori de. gm&?ﬁ‘ﬁ[ﬁd’ﬁ‘?g‘&@s %/Im&g,h ogvermb,ght at 100111 tenpenanre then

conceulnt e e using by flesh chromat ography over

silica wth 10%ybesinslcabsuylimnsplsyimetibipdarineedoyildt:d of net hancsol f ordo
- aciril4- Huor ﬂﬁyq_@_ﬁ@rggz{r ester 92E1 (5793) Exanple 2 Step 2 [00169] To
enc oni c

: 1.0 eq of t

acid 4-fluom 3-nil mbenzyl osier (20) io D2417

! (about 0.6 NI mupmmwmmc@mmmbmmmmﬁwthW%bout 1.0 eq of

i +butyl pip gﬁiﬂ;@l Hmﬂﬁ;ﬂ% 1N etroom
: terrperaturg&ﬁ:gﬂlj'llﬁpld[ﬁ%\n&th EI%BEYDWashed Eﬁﬂo sol uti o%h%%ed (NeaSO4)
“ and evapor arE AN yBeoprisgieancylEtBel2mhy over silica with 50%

!
L

PACAcThexanes asgpRinyishdingd] ip%ggmm-cw nitre-benzyl)- p| p
erazi ned-carhoxylic acid |l er | ester OE3 Exarrpl e 2 Step 3 BDC,
Lw-N) 12() Feethyl 4-[(3- {{N- (ﬁ-acetyl(B-p}nd carbamoyljeraing ) -2-

flucrophenyl)msihyllpiperazinecarboxylais;
methyl 4-{[2-Fuore-3-( {N{6-{lriflnaromethyl)(3-
pyodyl)jcarbamoyl }amino)phenylJmethyl} pipecezinecarboxylate;
raethyl 4-{{2-fluora-3-[GN-(4-
pyridylcarbamoyljaminaphenylhhethyl)piperazinecatboxylate;
[(3-{[4-(uzstidinylsulfonylipiperazinyl)methyl) ~2-lucrophenylamine]-N-(6-methyi(3-
pyridyi)jcarboxamide;
[(6-melhyl{3-pyridyl}amine]-N-{ | -piperazinylindan-4-yl)carboxamide;
N-[1-(d-acetylpiperazinyl)inden-d-yi] [ (6-methyl(3-pyridyl))amino]carboxamide;
N-{1-[4-{N,N-dimeihylcarbamoyl)piperazinyi] inden-4-y1 } {{6-methyl(3-
pyridylaningjcarboxamide;
[(6-methyl(3-pyridyl))amnino]-N-{1-[4-(methylsulfonyl}piperazinyl]indan-4-yl} carboxamide;
tert-butyl 4-{(4-{[(6-methyl-3-pyridyl)amino)carbonylamino}indan-2-
ylimethyl|piperazinecarboxylate;
roethyl 4-[{4- {[(6-methyl-3-pyridyljamino]earionylamino} indan-2-

o7



[ 0017014- (4- Pl uoro-3-nitio-benzyl)-pi penmai nei -carboxylie acid tert-hutyl
ester (2C, 1.0 eq) in nmethanol (about 0.2 M2Cin MeOH) was treated with
catalytic Pd(din./C under hydrogen at 60 psi overnight. Them xture was

Al tered through di at onadi oas earth and concentrated to an oil. This oil was
di ssolved in THP and treated with approxi mately 1.05 eq of

6- r nChyl pyt hdi ne- 3-i socyanate. After shirring at 50 C 10r30 mn the m xture
was concentrated. The residue was purified by reversed phase 1.1.PLC to
yield 444-il uoro- 3-13-(6-

met hyl - pyri di n- 3- uy.ei doj. Dennyll-plperatlnc 1-tarboxyfro acid tert-butyl
ester (20). &%¥§%ﬁpl E41vor - 3- (S4- et hyt eyfi di n- 3-

Yl | ui el do) bﬁhﬁ@ﬂﬁ{&hﬁﬂﬂ—ﬁhﬂﬁ At n 3 Bl m@ﬂc?gg g [00171]TO 1.0 eq of

4-{4-fl uoro-343 ni banyl ) -
pi peratte- 1-car Bl Wﬁh}"ﬁp 'ﬁ/zﬁ‘ef% eater (20)in MeOF1 (about 0.1 M2D in
MeOH) was abe[ed(a2cmglpipemsinfimdiGi) uﬁjn—-ﬂiji Eg@ﬂﬁm ffﬁgiﬁﬁlﬁ' ﬁ@&h@%m xt ure

a so sol'l

SIS/ R R P M U U R S

portions of reanwmwmﬁmmﬂum@mﬁmmgne portion of the reaction m xture A was

resul tant M edSnlu R eI Ga By Fever sed phase HPLC {0

afraid pyridyl)yamino]carboxamide;

o and et PRGBS EIREact | on mixCur & A

was treated mntﬂﬂ@ﬁﬂmmmﬂmﬂmnmn&aylsulfanoyl chl oride and stirred overni ght

CRPLC o af PO O A2 aldlo sRIERIREE W | Pat V1) i r e doThanzyl)

. - pi part ni ne- 1Tamkdndearbatubyijamiet pjitral)inetty]]- 3B difethy{ppebdinecabstyiee 3 Step 1

: metityl (55,3R)-4-[(2-fAuoro-3-{[ V. ~{0-methyl(3-pyridyl))carbameyl]amino}phenyl)methylj-
3,5-dimethylpiporazinecarboxylate;

({3-[((65,2[{)—4-ncct",rl-z,ﬁ—djmeﬂly]pipemzinyl}mcﬂl}fl}z-ﬂuumphmyl}ﬂnﬁ.uu}-N-(ﬁ-
methyi(3-pyridyl))cerboxamide;

{(53.3R)-4*[(2hﬂ“*3m-3'{[N{ﬁ-mﬂﬁ}'lfﬂ-mﬁdﬁnﬂﬂrb&m@]miﬂﬂ}Phﬂﬂ}'DIﬂﬂﬂlﬂ]-3,5-
dimethyipiperezinyl} -N,N-dimethylearboxamide;

[f3-{[[63.ZE,]~4-{ell1ylsulfnnj,r]l}-z,6—&r'.msH1}f];piparnziny]]‘rneihyl}-}ﬂunmphanyljanﬁnu]-ﬂ—
(6-methyl(3-pyridyl))carboxemids;

{13 ({65, 2R)4-(dimelhylamina)sulfony]]-2,6-dimethylpip erazinyl} melhyi)-2-
[luorophenyljamine] -N-{6-methyl(3 -pyridyl))carboxemide;

N-[2-fluoro-3-(1,2,4-triazalo{3,4-cipiperazin-7-ylmetiyl)phenyl[(6-methyl(3-
pynidyD))amino]carboxartide;

2-fluorn-3-{ [(6-meﬂly](3-p]rridyl)}aminu]carhun}riamiuu} benzaic acid;

N-{2-flucro-3-(3-methyl(1,2,4-triazolo[3 A-clpiperazin-7-yl)methyl]phenyl) [(6-methyi(3-
pyidyl))amino]carboxemide;

N-{3-{(3-ethyl(1,2,4-lriazolo[3,4-¢]piperazin-7-yDim ethyi]-2-fluorophenyl) [(6-methyl(3-
pyddyl))aminojearboxamide;

N-(2-flucro-3- {[4-{methylsulfony])p iperazinyljmetiyl} phenyl)(4-pyridylamino)sarboxanyides;

N-(3-{[A-{ethylsulfonyl)piperazinyljmeihyl}-2-Buorophenyl)(4-pyridylamino)carboxemide;

ethy! 4-(2-uero-3-(3-(pyridin-3-yi)ureido)benzyDpiporazine-1-carboxylate;

1-(3-((4—anﬂtyipipe:nzin—l-yl]melhyl)—zrﬂuomphanﬂ}-j-[p:,r:idin~3-yl)uma;
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3A au 1001721A round bottom flask was dinned will, 1 eq of
3-chloro-2-fluoroaniline (3A), 1-neillyl-2-pyrrolidinne (about 1.514 3Ain
NVP), 2.2 eq of sodiumcyanide, and 1.35 oq of nickeltil) brom de at RT
underNi . The concentration was hal ved by (he intioduction of additional NW
under N2 and Om solution was gently warnmed to 2005C and s tined for 4 days
under N2. The readion m xture was allowed to cool to roomtenperature. The
=Trion m xture was diluted with 30 vol unes of teat-butyl methyl ether

(MFRS) and filtered through can The celite pad van then Nosed with 10

vol unes of or i,Ca washed wilb 40 volunmes of brine, 2 x 40
vol unes of V\M/ela- rdﬁ'gu%gggﬁm\g}égéﬁ}"ﬁ‘%z BB R -FERHES: as were dried
over sodi ummsd &-(2-Euand-(Bghientoyatiad-fareaioftena)fpfiomw -l ok fasWhi ch was
dried tuner 18 - i t 40C for 8 blunt to afoot the conpound of
Fornul a 3B %ﬁ%ﬁ?ﬁgw “&d:g‘@?l&%’dg}%ﬂ'ﬁw%gﬂ@@m%% CUBPHABN of 3B in
di ohl omret h&¥&3§)ebttiyid-G-MeSEB(3-(pydath-MylyatbdibLizdRs, s Bh AR GaperBnktIUr € Was
cooled to -0C apged. .. 1M di i sobutyl l'itbiumulum mun hydride (DB3AIli) in
DCM was added thopmnge over -35 hours, maintaining an internal reaction
. t enpext or os 1€PEEHEH-wriyl-26 domelyipiterzinbk -1ty d)- 2atididphean])-tBaideact i on

m nut e was added:rl pwise with vigomms stirring to a coal ed sol ution
" (-01cC) of 40 volumes of 15% Annelle salt and 10 technics ef DCM
© mai nt ai ni ng{FERSDikEruoreetBrippidin-auburide)bmeyihMNis-1dbaGethfifpcrhiinsk was rinsed
. With 10 vol umes @fyclih@nd the mixture was allowed to warmto nom
> tenperature and stirred for 4 hours. The |ayers were separated, and the
* aqueous | ay & ORbpRyhhEkiuore-}-6t trariding thuilobenzyia §-dihethyiivadivel -c onbi ned
. organic |ayers vamaxpasl se.d with 20 volunes of water. The organic |ayer

- was dried %—%{@ di m§u|fate_ and concentrated to afford a brown foam
- whi ch was %eﬁkﬁémmlmwwﬂgmwemwwww@mym d).

: Exanpl e 3 Segtbuii 4-(2-fluore-3-(A{pyridin-3-yl)ureido)benzyl)piperazine-1-carboxylas;
: (3R, 55)-mothyl 4-(2-fluoro-3-(3-(pyridin-3-yijureide)benszyl)-3,5-dimethylpiperazine-1-
carboxylate;
methyl 4-(2-uoro-3-(3-pyridin-3-yiureidoybenzyl)piperazine-1-carbaxylate
_ (25,6R)-meily] 4-(2-fluore-3-(3-(pyridin-3-ylurwido)benzyl)-2,6-dimethylpiperazine-1-
) carhoxyiale;
A-(2-fluoro-3-(3-(pyridin-3-yl)ursido)benzyl)-N,N-dimethylpiperazine-1-carboxamide;
4-(2-fluoro-3-3-(pyddin-3-ylureido)benzyl)-N,N-dimethylpiperazine-1 -sulfonamide:
1-(A-{(4-(elhyisulfonyl)piperazin-1 -YDmethyl}-2-fluorophenyi}-3-{pyridin-3-yl)ursa;
1{2~ﬂrmm-3-({4—(meﬂ1ylsulfony]}pipmin—l—yljmeﬂlyf}phmy]}-:‘--(p}ﬁdiu-}yl}uma;
[-(3-{(4-(ezetidin-1-ylsnlfony)piperazin-1-y)methyl)-2-fluorop henyl)-3-(pyridin-3 yDirea;
1-{3-(((ZR,GS}-4—(cthylaulfonyi}-l,ﬁ—dime.thylpiperaz:in—[-}r]}mclhyl)-z-ﬂuumphmyl)-ﬂ-
{pyridin-3-yljurea;
(3R, S84 (2-fluoro-3-(3-(pyridin-3-ylureido)benzyl)-N,N,3,5 -letramethylpiperazine-1-
sulfonamide;
methyl 4—(2—ﬂuum-3-(3—(isum1~3—yl}mﬁidu}henzyl]pipﬂmziue-l-carbuzylate;
eliyl 4-(4-fluoro-3-(3-(pyridin-3-ylureido)benzyl)piperazine-1 -carboxylate;
methyl 42-Anors-3-{3-(pyridin-3 -yDureide)benzyl)piperazine- 1 -carboxylate;
methyl 4-(2,6-diflucra-3-(3-{pyridin-3-ylureido)benzyi)piperazine-1-carboxylate;
methyl 4-(3,4-difluoro-5-(3-(pyridin-3 -yl)ureide)benzyl)piperezine- | -carboxylate;
(8}-sthyl 4-1-(2-fluore-3-(3{pyridin-3-ylureido)phenylsthylpiperazine-1 -carboxylate;
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Btrape I AIR 1001741A solution | eq of 3C, tehahydrofuran (about LAM 3C in
TEM and 105 eq of nethyl piperazine-Inmarboxylate and was allowed to stir
at anbient tenperature for 3 hours. To the maclion m xthre was added 1.5 eq
of sodium trinmetoxyborohythi de portionwi se over -AM m n, naintaining an

i nternal reacdon tenperature bel ow 45C. The reaction m xture was stirred

" overnight at nomtenperature. To the reaction m xture was added .5 vol unes
of water dropw se, over 1 herrn maintaining an internal reaction
tenperature bel ow 30C. Ethyl acetate (Et0Ao, 5 volunes) was ahem added, and
the | ayers were sepzr ated. The aqueous |ayers were back extneted with 5

vol unes of E-’oﬂ‘ﬁifﬁ%‘éﬁ‘@r@‘&@@ ﬂM@WJ@M%@WW@@Mﬁ’ ated

sodi um bi cambgpei udt@b (sl p3adthonR Wan-REdRgas needed to
bring Gm pH g\él‘l on {per s) %e | ayers ; LEr}e separ a?séd and the
organic | ay )Eﬁmﬁméﬂ?lﬂwlgéﬁp%ﬂ%yer was

dried over iam(sahats GRGLIMAERThH Wiseranel e dab by drying
step. The o?ﬂﬂf(gl(_(g\%rq qjg?gred yt}k?fe(ﬁ)uﬂ]h ]Pﬁ’?je' and the M tgﬂ.}gd was rinsed
4 times with Hﬁ@ oy ‘%BF‘P@BVQPFP{F’@BJ ragosdasni ght on
t he r ot avapBihaseulfofichigid 8-kdn-5t Eﬁ%lﬁ:yﬂﬂ‘in@@lﬁhm@é] s&y@aﬁm 1C

é on a

[ 001751Al | | cul atj re ba anpunt of 3 [001761To 3
vol unes of ﬁr@ ’g’i"’“ as@(ﬂ“ﬁﬂ resdel-heg R ﬁmi“j@efbrl neanet one

bat hwasI add1-gﬂj@-mt)@inpmﬁwl3d,ﬁdm}gb I L5- ﬂ.%,éaﬂ@ym_rh 3 ﬁmrg -A-iesrs, naintai gl Pg an
i nter na on te ature bel ow s mstirred for
an additi ongfat #?lu?f&?r H‘éﬁﬂﬁwsﬁlgnﬁﬁf“g%‘fzﬁﬂ SIFF“ tg%ﬁ%ﬁl"ﬁ%d 3D (from
gt eps 3A/ 318 [:-B;Hhum)i[_#[zhz&h@i_dxj a:bqutpq;hﬁmml ﬁﬂlﬁlﬂﬁl] -pliage-3- (ﬁ!rl]:l)nt—iwﬂ;‘»mgﬁl;fled e

ropw se ov ini u j.nternal. re er el ow
Thepr eact i of\ S aﬁzﬁnq'\r/]\(éﬁpﬂ?'a%%ﬁ%ﬂ}@ %W%W%@L&W@ﬁ%?’ﬁinﬁ] fte sonde

. wore fil terb{B-Fhaambdt(pmpm&anmmnmumaﬁhﬂ] fhemd}-BuimsidinfI-Wpiish, 5
i vol unes of h vol.u of, MIrBD
001771The s%{ 1@5 wer e%ﬁ%}l% o r}gas vor Laﬁ[)m%%’fl@ﬁmands gélt ur at ed

. sodi um bi car bonsmtea; and solid sodi um bi car bonate were added as needed to

- separat od, "aid PRE AT SRR S0 o BAAERGR pRERERS Ly R Y O A2 e

¢ conbi ned or gani émeiylamidaer e washed with 5 vol umes of M ne, dried over

i sodi um sul R LR aRa. @WJ@E&%&QMJ%‘:?%%@Q gh:sﬁé@s dried

: under vacuum -30 iu fi %r( Cto affd yre e3Step
2 05 SN (icre S e T RTebe 3B obimemy NSD | 1

: acetone) was adgﬁg@%@nﬁﬁ fromamig@OoCy Mat o- 2- Met byl pyri di ne dropw se over 9
:mff A vol HET bougﬁﬁﬁ&em pi teI e | oaned during the odditim k _and the reaction
. was stirred®r¥i-Ghlugtedis-pyridie-3-durcidp EWMNVHW% reflux for 2

: hours and cool egimethyRmiRb)shiBtnardids, hour The reacti on was then wanned to

: nfl for and ove . Ike reaction was, filtered and
v hsed mtkﬂh%ﬂmﬁg&d}ﬂ“%gcﬁi@d 2 ‘PF I dpyRizsgetites of et hyl

: acetate. The sotaighaimigiddgbs ed under vacuum( 30 in Hg) at 60C overnight to

: affords whi 6% met_hyl .
. 4- (2- Moro- &%}31 @éﬁ%ﬁﬁéﬁ %{aﬁg“?b @%‘ﬁ)‘@ﬁ%ﬁdﬂb}ﬁlﬂ:ﬁ’e-l - car boxyl at o.
Zh((azrr?lt eri gooIsms r em@&&d&mﬁ%uﬁaﬂjﬂﬂﬁyﬁmﬂﬁw chosen from " .
uom ri rei do) bezzyl) pi por azi ne- 1-
car boxyl ot @@&gﬁ&gﬁg‘? f\/\h&w Tved in acetone (about 0.2 M tnderNa. The
Tho T eat| gy, (oot o oo dt I o B ne. ¢ hen ¢ hr o
I )
Lines with GO@F&F@?‘L@? QIE J@Fﬁﬁéﬂéf’ﬁ@pﬁ 5@""\7@&?‘ “dried under vacuum
(-30 in fig) atpyﬁﬂjﬂ)}m&h&rﬁoﬁmd&fford met hyl 442-Duor0-3-(3-(6- 76
N-[5-( {4-[(dimethylamino)sulfonyljpiperazinyl} methiyi)-2-Huorophenyl] [{G-methyl{3-
pyfdyD)aming] carbuxemide;
methyl 4-{(4-fluoro-3- {[{6-methyl(3-
pyridyl))amine]carbonylamine }phenylymethyl |piperazinecarboxylate;
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nuet hyl mi di n- 311) ur ei do) bea7y4i pi per azi ne4-carboxyl ate as a white powder
(79% vyield). The material was reworked as follows: [001130] Met hyl

- 442-finoro-343-(6-nethyl pyridin-3-yfiureido)li =Agin er-azine-1-

. carboxylate from above was di ssolved in acetone (about 0.2 M under 1.12.

The reaction was then wanted to reflux and cooled to RT overnight The =M ca
was filtered and rinsed with | volune of acetone, then three nore tines
with 2 volunes of ethyl acetate. The solids were dried under vacuum (-30
Ling) at 60C overnight to afford. nethyl 4-(2-fluore-343-(6-

met hyl pyri di n- 3- rel d%ihb zyBpi per ni ne- 1- cageoxyl ate as a white powder
(73% yi el d) F%I%g%{gﬁzﬁl .YE%xarrpl e 4 Step | 44413 (00181] A 3- neci cr ound

bott om fl ank waspyidglppafinaMitonylihino)ihenl)dkhdl]pipetaSicedi@fylalenut es.  Tbe fl ask
h d, Wi 0 { 2Ch (. : i : d ab 1.1
L o O et M e G o e

cooling, 1.2 eq midyfpihinbl-pbpanddehi e- 1- enboxyl ate was tal cen up in alias

(ebout 59 Ty TBEEBLERS e L B D S B A 0,

sol ution, and t HewtuspetigDeperasisccsthenylaglded dr oputi se over 50 mifi

_ mai nt ai ni ng,a 4 nie I I | S0 G T ool i ng bath was
* renoved and}t;a[ﬁeduroig?(’f{@g%aﬁnﬁ @%“mhgt?ﬁ\%ﬁ %jé{&%?@lfr%%f@gl}mgﬁg&r es.ction
. mixture was mai nlwrapbehyBemicf]rarkexemide] 9 hours. An additional 0.05 eft nethyl

- pi per azi ne- 40 _ d, and the reaction was renanmed for another
. 2.5 hours. %4&@%@&&3 mdznc

"~ ofivater. The wavadylDewmise|cwbenylomitod phenylmethyllpiperatin®abensiaes of CH2Ch. The
. conbi ned or i [2€ Wi, - : ter. The
SRR 2SR Tulels {(Emaaw élﬁ‘ﬂgt 5 3wﬁylﬁaﬁﬂ$]mmﬁ A F'gé@‘. AL

: organi c | ayer was ‘t hen washe

1 on ofed to RT and washed with 5 vol umes

voluimes of sa e um bi car bonat e

> and 5 vol unes ofimsippmetiyhaipgpgesabonldar was dried over sodium sul fate,

- filtered angﬂ@,gm@ﬁﬁﬁggq[ geay@bavap at 3121-5C to a residue. MIBE was
: charged to the rewrap flask at 2015C and the flask was rotated until a

*solution M vl
o0 irbpons

. solution had bed¥t R
. Wi th hennas. xé

lemine nbsey imelpieerrmits 2 PaedS ask and t he
-ﬁ@gﬁﬁdsuﬁh@lﬁ%hﬁﬁylW]f—ﬂ tered and rinsed
N,jajri ed at <40C undennexi mum vacuum unti |

const ant mawas a P’@PJ&:W 3 Fis) to afford 411 as a pale yellow solid

; (66% yi el d)methyl 4[(X)4-8EhAWA-~ H{ceashyl@- r eect or was charged with a slurry of 25

'w % of PVC rel at.i. ta 411 in 8.volu f.THP (relatjyve to PVC) followed
- by a slurry of F @@Jaﬁl@ﬁ? %“W%?%%ﬂ%?]wmﬁ?“ﬁ@ﬁﬁg-sm ution of 1.0
: eq of 411 | metiyiA-{(DAH6-MRom-3- (f§6-mdld(3r eact or j ae. ket was set to 10 aC, and

B i e L R TR P AP YT

react on tonpontiraggustiia ekl Sl B ReET T IE

sl I nal for sndtidE)-B-(5lheumds{[(6Trtby@nden was Mare. The reaction fl ask and

mad falters were, ki gﬁg i %ﬁgﬁ,ﬁ&yﬁggrﬂr@:%ﬁ' to 413) and
concentrated vi gﬁﬁdgp vapaq%%%gg%éé& e rles was |dr%ﬁ?éd in 4 vol unes
of ROM and vmethd d-[(§4-diflgere St ikdaneti(3vat er . The water | ayer was
back-axtrat|ed Wt \ah Wh%a&gﬂpbé}%egﬁgﬁgﬁ@ wan washed w th
4 volunmes of brine; "dried over sodi'um’sul fate, filteand and concentrated
vi a rot avapn@ild40&-143AK-medyl3-esi due. Once the sol vent had st opped coning
of f the rcrovappyﬁd}g]agﬁﬁjg RBnYiERinS [IAEGBEh 'Wyﬁﬁi@of MIBE end the

Vi a

]1 L] .
sol uti on was concentrate a rotavap at Cto afford a residue. Once
the sol ventm¢iBi 4d¢lepddledndriloreiie rotovep, the material was kept on

the ranp w der FWlm}yﬁﬂgg%ﬁ;piﬁMﬂ%ﬁ mes) was then
I

charged to tr{t'rdi%ée the mal arial and the ask rotated for 2 hours. The
solids wer &ttt 1-GrBuadAEE 0. 5 vol une; of MIBE The sonde were

dried at <50C :ﬁﬂ{dgﬂmﬁimﬁﬂﬁﬂhﬂﬁbmﬁﬂﬁﬁﬂggwm achi eved (-22
ie .

hours) to afford_4 apes, yell ow solid ( [ 00183] A 3- neok
round bott&'i‘ﬁﬂi‘}?lgﬁ%‘\iﬁg“‘ﬂ%g@@ﬁ' Ttrogen for at least tenmintrtes. The

fl ask vvasdt hen ﬁﬁmffgﬁﬂﬁﬁ“]ﬂﬂfbnﬂﬂﬂnl ﬁ-ﬁﬂpﬁ@g\’lgﬂlm?img‘mméﬁf&&i 56|\/92. Th_eOI}c | ask
was warnmed at, 27C to.form ol yti.on out eq 5-isoGyanat o-2- pysi di ne was
added dr op\ﬁﬂi%g&rs'%g“W'ﬁal,[é'd’b%M@ ling the addition rule to keep the
internal tenperature A 45C. After the addition, the reaction m xture was
maM ai ned <45C for aj prxi ma! ol yS hoursgqThe reanion w As then warnmed to a
genlle reflux for 35 mn then cool ed back to roomtenpenetare overni ght
(1511n). The solids were filtered and rinsed Wth 0.45 vol unes of acetone
and 1.7 volunes of BIOAG The solids were dried in a vacuum ovens 50C to
afford 40, nmethyl 4-

(3-(3-(6-enel hyl pyridi a-3-yl | arei do)beazyl | pi perazi ne-1 werboxyl ate (89%
yield). M5 384 Exanmple S S bp 1



SA 50 [00184]To a m xture of 1.0 eq 2-1luoro-3lenerawnitrobenene (SA), 1.0
eq tetrabutylamonim chloride, 1.5 eq NaHCO3, and 2.0 egal |yl akohol

i nD1V12 (alum -1M ally] alcohol in DMVE) underlie atnosphere was added 0.4
eq PdCl12. The rendmam xbre was warned to 60C and stirred under PI, for 161E
The tenperature was used to 70C and the enaction m xture was stirred en
additional 411. Additional aliquots of | eq day/ allohOl and 0.1 eq PdCl12
were added and the reaction.m xture was sfned underNe for 6 h. The reaction
m xture was cooled to nomtenperature and diluted with Et0Ao. The m xture

was washed sequenda&g wth water, 1NHCI, and Mae. The organic |ayer was
deed and concent PEIE miolearbanylamipo}phemyhmetedipipemeinssabostat ca gel usi ng

10%vDAcer f amaming 4-{0-80f0okd- 4G nRKene as the gradi ent dung afforded S5SB.

Exanple Step 2 00185] To. a.solutiqn of 1.0 eq SB hi_ CleCt (about 0.04 M
wi der WA ai was nM%ﬁwwﬁmmmﬁl]BWW%bxyl ate HCl salt

_foll owed by ehy-Be2shdiodv{[(§-mam@A(zor ybor ohydri de. Thel ma: anon m xture was
stirred at RP overni.ght. An_additional 0.5 eq ofinelityl pipem
. 1- oazt oxyl at e1Q @@ﬂ?l%ﬁn?@ml'%ﬁﬂ% Bepndieropsipipeazinceahagylatey bor ohyt hi de was
. added to thehyB(z-OosrodH{f{NUS-thetiipl3-t he m xture was atitred at RT for 4 bi
" The reaction m xtur di Jut.e | Cl2 and washed sequentially wlh
* wat er and W ne. PFHS@WF%@“H%{]W@PW%@@H%@&WW@MHM ed to a residue.
" lani fi Cal i off3e(f&f(dmieliviaiguifusi]pigernzidl |2 e@gmﬁih%-ﬁl(@ane af f or ded
., SC. Exanple 5 St %)g D@ﬁ%@lo o 81Q186] A m xture of 1 eq 5C, and 50 wt eq of
- 10% FRC i nMeQ | ‘? : % : 'fﬂﬁbf%tﬁ' * was stirred over an atnosphere 0130 psi
: Fi for 2 hIGAReN.Nepheiyladianodipipsteinyimanyio2 Aot ftbhyfeifio PN (5-mebi@r € was
filtered Ooughﬁﬁ%ﬁ@%ﬁﬁﬁ% .mlk and the die:mace:ins earth washed. with
. MeOH. Concentratio TAEMEU19 resulted in the iso/ation of 5D in nearly
- quant it at i yEgi{Et{gthylEdfony)pipeseBykpetiyl}-2-dupmibhiNamine]-N-(5-methyl(3-
. pyridyl))carboxemide;
methyl (ZS,ER)-4-[[2-ﬂunro-?--{[(ﬁ~maﬂayl(B-pyn'-:Ij,rl})amho]mhnnylamhu}phmyl]m;ﬂlﬂ}
2,6-dimethylpiperazinccarboxylate;
methyl 4-{{2-fluore-3- {[{5-mcthylisoxazal-3-
yl)aminoJearbonylamine}phenyl)methyl]piperazinecarboxylate;
migthyl 4-{{2-flworo-3-{[(4-
ﬂuﬂmphenyl}amim]carhnn}rlmjnn]phanyl]methyl]pipemzinmhnxylate;
methy] 4-{(3- ([N-{6-cyano(3-pyridyl)}carbamoyljamino} -2-
fluoraphenyl)methyilpiperazinecarboxylete;
methy] 4-[(3-{[N-(ﬁ-awtyl(}p!rﬁdjd)}carhmnu}rl]mho}-}
fluorophenyl)methyl]piperazinecarboxylate;
methyl 4-{[2-fluoro-3-{{N-[6-(tiflnoromethyl}(3-
pyridyl)Jearbamoy!} amino)phenylimethyl} piperasinecarboxylate;
methyl 4-{ {2-Auoro-3-[(N-(4-
pyridyljcarbamoyi)amino]phenyl} methy)piperazinecarboxylete: and
N-(2-fluoro-3- {[4-(methylsulfonyl)piperazinyljmelhyl} phenyi}4-pyridylamino)carboxamide,
[00134] The chemical enfities described herein are selective for and modulate the
cardiac sarcomere, and are useful to bind to and/or potentiate the aciivity of cardinc rayosin,
increasing the rate af which myosin hydrolyzes ATP. As vsed in this conlext, “"modulate”
meens ¢ither inereasing or decteasing myosin aclivity, whereas “potentiate™ means to incresss
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NCl( F Fr" nethyl fate.-fluanuca(S-neteil pyrkSn3

Yl aur eal o) pheaYr | i aOPYlI WPar af ralCl ACi abEt [00187]To a solution of | eq 51)
in CH2C12 (about 0.1 M inderN2 atnosphere at RT was added | eq
5-isecysnato-2-pyridine and the resultant m xture was stirred at RT for 12
h. The reaction mxture was diluted with (3112C12 end washed sequentially
with water ancibrine. The organic |layer was dried and coicanlnited lo a
residue. Purification hy nmeparetive nevei se phase RUC (C 03 annul) using
10% CH3CNt wat er to 100% CRaCN as the tandi ent eine* afforded nethyl

4-(3-(2-flu L XL

yl ) urei do) p%hnﬁnl ropy F%%gé?léfz“ ngjfﬁhgﬁgﬁmoxmfah E’“’"‘WB‘“%Bf‘E‘Wa‘-‘IT)”"“’ Exanpl e 6

S]E egsol andth@mmﬁmaﬁmeammﬁm@maic@mmro?emm@m@mm t;) gng:v'; s,

o] eq o LN ou

mder Nt . The m re was%%%%%%M&%Ymuﬁnﬁgﬂﬁﬁgﬁﬁﬁgxture of LI

v/ v 8t 0Ac/ (Wﬁdh@P;mBmﬁmmhhMMMHﬂmgFthmmmﬁﬂﬂrure and the

m xture wasy g;g ggg\:ﬁj '

organic Iaye@%&&ﬁ%ﬁ@ concent'rate to %E ﬁh S use WlthOUt

" further puidiseass mwwwmwIaﬂrnmﬁw@noﬁdem&hthW@D@uwt@eﬂndﬁﬂve to 610

was added aa?ﬂ-h!ﬂ nsn%né;M‘%laﬂﬂﬁémﬂumwﬂlgﬂm@%%mﬁhg}h&ﬂ&%@aﬁﬁ bidgd at RT for
ed NERCO, ture

AK Sat ur at ), was added:to the actron m e reaction m xture
" was concentasgistedqtopprdras floved e inapewming nopeal Astinncfalinwing ye f hYRets PEEBed a

- vol Ure tet eprPout. Amk RSt bl BEnY QUi i xture_ The

organic layer was dried ‘and concentr at ed to a residue. Tho reS| due was

purified oviercsreiag incease in ATBbrdpiFicroborriprodlosp disense IEhadgreots St ep 3
- 100190170 ayefhcid sinfustit chhirhetion. Br thprein@fof hoth; MydsiRed TP be adtivityGi RRMdd-

>100 fold. Thus, ATP hydrolysis not only measures myosin enzymatic activity buf also ils
inleaction with Ihe ectin filament, A compound Lhat modulates the cardiac sarcomere can ba
idenfified by an intreass of decrease in the rate of ATP hydrolysis by myosin, in cerfain
embodiments, exhibiling a 1.4 fold increase 2t concentrations less than 10 pM (such as less
than 1 pM). Assays for such getivity cam employ myosin fom a humian source, although
myesin from oflier arganiems i= usnally used. Systems thel mods] the regulatory tole of
calcium in myosin binding lo the decorated thin fiiament ame also used.

[DO141] Altemnatively, e biochemicelly fimcliopal sarcomers preparation cen be used ta
determins i vifro ATPasc activity, for example, 23 described in U.S. Serol Numbsr
09/339,164, filed March 29, 2000, The functonal bicchemical behavior of the sarcomere,
including caleium sensitivity of ATPase hydralysis, can be reconstifuted by combining its
purified individual conmponents (particularly incleding its regulatory compongenls and
myosin). Ancther functional preparation is the iy vite molility 2esay, 11 can be perfonmed by
adding test compound fo a myosin-bomd slide and observing the veiocity of actin filaments
sliding over the myosin covered glass surface (Kron 81, (1991) Methods Eozymol léﬁ:i?ﬂ—
416),

[e0142 The ir vifro rate of ATT hydrolysis comelales fo myosin potenlieling activity,
which can be determined by moniloring the production of either ADP or phosphate, for
example a3 described in Serial No, 09/314,464, filed Mey 18, 1999. ADF produclion cen also
be monitored Ly coupling the ADP production to WADIH oxidaiton (using e enzymes
pyruvate kinese and lactats dehydrogenase) and mionitering he NADH level eithsr by
ebsorbance or fluorescence (Greengard, P, Nature 178 (Part 4534): 632-634 (1956); Mol
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hexahydropyrrol o[ 1, 2-1[ 1, 3, 2] oxazaborole in toluene (1 -1.5 M and tol uene
(a volune about 10 tinmes that of the oxazaborole in toluene) under Ns at 20
C was added 1 05 eq of Etv.NPhBIM To this reach= m xture was added
dropwise 1.0 eq 6C in toluene (about 0.4 M over 1.5 hours. The reaction
mature was then stirred for addilional | hour at RT. To this reaction

m xture was added about 1.9 volunmes of Media, followed by about 3.4 vol unes
of 1IN RCI. The m xhre was slined for 20 min To the reaction m xture was
added about 7.8 volunes odder and about 7.8 volunmes ofbrine. The organic

.l ayer was s%abefl, %ﬁed and concentrat ed to a residue. The residue was

ram fied by 1Y3Vdp)- Fhesphate predluction caf bomoni@Rd ¢8eyutinExanpl e 6
Step 4 1) Mafatledviie Eulibplﬁn @Eﬂ;e RV, ,fﬁ%n &%}%T i

et her (about 0. 55 1 2 ea 1AN & (P a g 9 t:9"1Emlﬂmt%%afln;%t|ffony4
chloride dr SfHiRIes in gher 4 &hagsdn aearbieps (Bioi: HsthAoad S/ § 4980umi n The

reacai nm xt upsepssgil beﬂm g} A=Y [ esi due was
di ssol ved into about ’j) Iumas{go D&Efggb%i%% ﬁf-h)d"t?hﬂe-mﬁgfa

met hy1p, ene MTBSFOmERER 97?3 Vedhsoperallyan m@ﬁmﬁﬁmﬁmmqﬂqm&ﬁgmaﬁﬂmnhlhe reaction
. mxture was ﬂm&haﬂm@ﬁ@&k@m&&ﬂﬁf&m&&@m@ﬁ@df% DN‘%;%%COO' ed to RT
and about 29 vol urres of and 29 voI unes sat NI LICl vvere ad The organic

. layer was affangEd”

riiguizaly inrihe presege of terfcompainds thataee

purified bymblammmﬂ@ﬁtmwe%n@l l-d i thke OF M6 cbimtatieXalRe 6 Step 5

~(001921A 6E, and w cq of 10% Pd7C in MeOH was stirred
“over an at n@?ﬁ#@r #‘miga%m% 53@“’5%%?@“ Epnienwsipgmultstell he Fl a

" at mospher e PatehbiFraditpaheaaipotids sithictin e vidady Bl whIRce fsind BRRGR kgt MBCEOUS

Conk oo M BB o IR iy, il e i "
and ATP can then be added o the wells end the absorbance or fluorescence of each well of
the plete can be measurd with a plate reader.

[0D124] A method uses 2 384 well plate formal and a 25 pL reaciion volume. A
pyruvate kizase/lactake dehydrogenase coupled enzyme sysiem (Huang TG and Hackney DD,
(1994) T Biol Chem 269(23):16453-16501) is used 1o measure (he rale of ATP hydrolysis in
sach well. As will be appreciated by those in the art, the assay componen(s are added in
bufiers and reagents. Since the methods cutlined herein allow kinetic measurements,
incubation periods are optimizad to give adequate detection signals over the backgromnd. The
assay 38 done in real Gme giving e kinetics of ATP hydrolysis, which increases the signal fo
nwise mtio of the assay,

[00145] Mﬁdulaﬁun of cardiac muscle fiber ATPase andfor contractile force cen also
bo meashred using detergent permeabilized cardiac fibers (alea referred to as skinped cardiac
Tibers) or myofibrils (subcellular muscle fragments), for example, as described by Haikala H,
et al (1995) T Cardiovasc Pharmacol 25(5):794-801. Skinned cardiac fibers retain lheir
intrinsi; sarcomeric organization, but do not relain all aspects of callular calcimm cycling, this
model offers two advaniages: fivst, the celluler rembrane i not a barrier to compound

peneiration, and second, calcium conceniration iz controlled. Therafore, any increass in

ATPase or contractile force is 2 dires! measure of the test compound’s effect on sarcomeric
profeins. ATPase measurements are made using methods as described above, Tension
measurements are made by mounting one end of the muscle fiber 1a a stationary post and the
other end to a transducer that can measure force. After etrefching the fber fo remove slack,
the force transducer records increased tension a3 the fiber bagins o contract, This
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meoi tai c O knmeewl9- (1-(2-fluom 3-(3-(6-rnetbyl pyridin-

nyQur ci da) pher wOcundDi Per anoe- 1- enbunl ne 1001931To a soluldon of 1.0 eq
619 in CH2C12 (at about 0.3 M under N atnosphere at RT was added 1.0 eq
of 5qgsooyanat e-2-net hyl pyridine and the resultrad m xture was stirred WLT
for 0.511 The reaction mxture was concentrated to a residue. Purification
by reverse phase UPC (C-18 columm) afforded

(S)-met hyPT(1-(2-fluoro-3-(3-(6-nethyl pyridin-3-

yl ) uel do) phenyDet hyl ) - pi per szi nel - ear boxyl ate as awhile solid. M 416
(11+H). Exanple 7 Step 1 wunect?2l siperukul eckosuel e [001941An oven-dri ed,

r ound- bot t orfRYAFEERemhisSalled shegramettictensioa sinch the tihtr isdné plfapied tp shartdn. eq) ,

3. 1 ophe i o2 ekl b R 12 | 2 eq). The
flask was fl ushed v[\.nthgnl trogen end Ry l‘ﬁ(ﬁ?& r"r?a'ﬂ’g'é“%gg%f 0.5 M7A in
DVF) and t r (BCHRA aftlion fllpwed Féftaﬂmwgwnlr@e%wmﬂumg reaction

m xture was n&ﬁa&aﬂhﬂﬁmreahlﬂiahaﬁﬁbcﬂ@@:@in%ﬁﬁm@ i on m xture was
Men diluted with |.SI OAc,. mad washed 4 ti miﬂh&éﬁﬁmﬁﬁv&%@gl%th 1 N aqg. | CHS

04, once wi CAPEHMIPINaswCiRisimid Physiolsisortragile etyity, bt vepHiflomgaeiteicnafer was
dried over mmmumrmmaﬁ%ﬁamgumﬁm&% batGith Yihe 4

(2-(3witrop cetf y8pi perazi ne- 1- ear boxy4dde (711) was isolated as a
.solid (80%%%@@8“%thout further purlflcatlon Exanple 7 Step 2

' [001951To a([Oiiab]i en Sflectivity for the cardiac sarcomere and cardias myosin can be determi

. teet-buryle £2.(3-nitophenyificet I pernum - ear boxyl ate (1/13, 1 0 eq)
“in TEA (aboﬁlib [‘5&@"‘%"’? %}E‘F%%E%‘E%EB&’&W@Q%WW%H nge. The

resul ting rdacﬁlmdlassaj@enmmmﬁﬁg thepk@e ob@ine®hgdatiXt hidk oBeibled vk teWBidisan M xtre
wee cool ed ﬁddm@n iceifiralee bath and 10% aq. HOAc was addedThe mi xture
© was concentr h vacua, and the residue was dissolved ia Et0Ae The

_organic | ayB014@s paﬁtnhtmmaiedmycﬁshbﬂiwaﬁ ftreasd Bbseiad ATQUL QUISIn lad yOF-MasS made
- o e ui t - Eaibel SRS g e AR S R P R SR B e S ayer - doed
- over Na2 S@SIMWIedteaﬁm maﬂaée#nﬁumy of aclo@rat et Elamhﬁtncnga"fept but yl
R BB U o, L
' chemical entily on ATPase activity of 51 with undecorated aclin filaments is initially

measured. If an increass of activity is obeerved, the chemical entity’s effect on ihe Ca-

respansive regulatory apparalus could be disproved, A second, more sensilive assay, can be
eqployed to fdenify chemical entities whose activating effect or S1-myosin is enhanced in

the presence of a decomled actin (compared to pure actin filamenls). Iu this second assay

activities of cardiac-51 and skeletal-S1 on cardiac end skeletal regulated eefin filaients (in

£ll 4 permutations} are compared.

[0D148] Initial evaluelion of i vive eclivily cen be determined in cellular models of
myocyls conleclility, eg., as described by Popping S, et al ((1996) Am. T, Physiol. 271:
H357-H364) and Wolska BM, et al ((1996) Am. J, Physiol. 39:H24-¥32), One advantage of

the myocyls m\mde] i that the compenent systems the resull fn changes in, contractility can be
isolated and the major sile(s) of acion delermined. Chemical entities with cellvlar activity

(for example, selecting chemical entities having the following profile: > 120% increase in
fractional shorlening over basal af 2 pM, or result in changes in diastolic leaglly (< 5%

change)) can then be assessed in whole organ models, such as such as the Isoleted Heart
{iLangendorff) modal of cardiac function, ix vivo using echocardiography or invasive

hemodynamic measures, and in animal-based heart failure models, such as the Rat Laft
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(001961APair gl ass 'Mee was charged with
rerybutyl443-nitrophenellylifiiper-azine- |marboxylate (70, 1.0 eq) and
met hanol (about 02M 7C in NEON). To this soludon was &WMde sluny of 12.5
Net eq of 10%d/ C net henor The reaction m shre was sealed in Farr

hydr ogenati on vessel and subjected to 3 prossurizeionheoting Gimw th Hz
The reaction m xture was all owed to proceed atroomtenperature and 45 psi
Hz forts h. The reaction m xture was Men charged Wth 12.5 wt eq of
Pd(011) 8c and the verse/ was repressurized with hydngen (45 psi), Atter 1

he the ream on m xture was filtered through a pad of di atomaceous earth,
t he di at omgQWéﬁmﬁ%ﬂﬂﬁl-tW%ﬁlyamvﬂh@r gt heert dipggemib ¢ | ayers

concent r at ederéhstt#edia blided b Cabiiled St Gl diabut ¥ 4(3-
am nopboael Eﬁ’l %ﬁl pengj ne- 1-car boxyl ato ( /D, % . wbich was used wi thout
farther pon#93#lon & PRy Mésakgnlites desoribrg horpinpee admipigtased o p thofapeutically

ter t - but y 14 (@ anmBRRNeR a1 dyRObIRs A Hrovi ULRN BLE: ibRe ks 0 €0) in Till'
(about 0.3 M 7_(3 5-isocyanato. 2-nmet hyl pyridine (1.0 eq)

Ln, TI was.. added.
ooy ve. Hrkopilideivhy Whils umen asmas o be prsentcd forghe dhomisak he

reacti on m witiieedesBibediias] pomttyal Ry ffe is Mol 6t 0.03 81 00y Suifs di | uted
w th PADA% end the |ayers were separated. The organic |ayer was wathed
hvice with YEEHIC Frheditereebad ¢ L8R - Qineke pfopeveigiteniirwednay er Was
Wed over Neibdd@eents dtoeyoeid tand neAmee pddyaeitt, IiMus B AdRisidos 8 4 Angover

silica gel usi ng‘gS- 2% | f %ﬁltﬁm as the _gradient eluant provided

Ctert-butyl 42TSN c?é“*@%%l sage AgS FoRIEPs AP dride FRASsaRer €355 Me- 1- car bo

ryl altle (7Ei ceB3iEmbidiannd, ebcablLep %80.0 mgﬁrdaymﬂiumlmm mnbudimfems, a]]gut u}l.n

Ateellgire vercenuttoci aL 00198],To .a, S ti.gn often-buty :

4. (3-(3-(6-'%?‘}%?‘%;?%‘. "n?%-“%ﬁf%‘ﬁﬁ%‘h@t“ﬂ%&?%@#&ﬁ#&g%%% boxyl ate (7E

i ;.Odgq) in M&?w@zﬁzj&&&dﬁ siﬁﬁggtumm]:sa)edh ylﬂﬁseﬂﬂﬂﬁﬂ"t. tﬁa_mt‘hﬁﬂni,fm of 2 Maul

- in diogane ; n. the rea, ction.m xture was

* concentr at e‘é |%gpua (!II’I%F eﬁ vﬁﬁmf”%w 4“5511??"?%?”’5535’2%‘%@&?‘”% el i ons. MS

- 398 (ME). aomlagilikely dassseize for ool dd@iinisialion wdnidbaexut70 a0k ef &8edi ag St ep

was  suspendggld. NeT VL {00 fotkadi n TEQEE ri.eth I ne(4 eq) was

. added. The readi onﬁ%xtorg&m\}\glss co%@%’%gﬁﬂ : %wn?]ﬁ%aﬁ??}fﬁ@ﬁ%ﬁﬁ te (1.05

~ eq) was addendaperiaqusemppiad phrempogkigptionnt i xture stirred far 5 nin at RT.

: To the reaqiiigl M Xt At AR ek B4R osfihon NAEL (Pl dud WP DY EL 040

. The | ayers were separated, and the organic Layer was washed once W th

" sabar at ed AFperighmpdsse! admiaigragipn fBr ggents ghat egrvie gichilarwilitipgingGidg, bitinbt er ed and

. concent r at sl S cub Bl Sk BRoRE et SR AEkncliBhehiGnt 10%

! MeOH Cri2C a gs the, grad) erﬁw el uant l%!lzgoyded]&rrgf éaa%ﬁ%'ggp(%;{%

" net byl pyri&ﬂ?awﬂ- &é%@?%ﬁsﬂbnwwﬁhmﬂh@m@ vagaliv actelly B anpl e
intraocularly. Oral and parenteral administration are custornery in treating the indicalions that
are the subject of the presenl inveniion.

[09151] Pharmaceutically acceptable compasitions include solid, semi-solid, liquid and
aerosol dosage forms, such as, e.&., tablets, capsules, powder, liquids, suspensions,
suppositories, aerosols or the like, The chemical entities cen also be gdministered in
sustained or controlled release dosage forms, including depot injections, osmotic pumps,
pilis, branadermel (inchuding electrotransport) patches, and the like, for pralanged and/or
timed, pulsed administration 21 a predetermined rate. In certain emibodiments, the
compositiong are provided in unit dosage forms suitable for single adrminisiration of & precize
doge.

[00152] The chemical entities deacribed herein can be administered either alone ar
more typically in combinaiion with a conventional pharmaceutical carrier, excipient or the
like (2., mammitol, lactose, staroh, magnesium stearnie, sodium saccharine, falsam, celluloge,
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"4r1, ==i pt=1," 002001To e solution of 1.0 eq 8A in MeOR (about 0.07 13) was
added a solution 0.32 MHO mdi me (about 30 eq. After 70 mn the reaction
m xture was concentrated in vacua and used Wthout purification for
subsequent acyl anons. [002011The resulting MC salt not the preceding step
was suspended in TER (about 0.05171) nd about 18 eq cliisopropyl edw t eni ne
was added. Thc reaction m xture was cooled to 0OC. and about 1 eq

et benesdl fonyl chloride was added dropwi se. ma rasa] M mixtumwas stirred
for 5 mn at RT. To the reaction m xture was added saturated ag. NaHCO3

fol | oned by ROA. The layers were separated, nd_the orﬁgsm Iayer was washed

once with sedirearesseans Ofga Blugaspelatin sucTare, pepssi by HEe)E s,
filiere.d amﬂlr&aomssﬁ%a&ﬁﬁm&nﬁzaﬁ&@sﬁuﬁd&hﬁﬁtﬁg&aﬁﬁaﬁmmﬂhﬁmgel using 1-
10% MeOH C132C12 as | be gradi ent daunt fol|owed by }I‘I E111135 il 1:1
shone/ et her SuEiEpEy WH‘}!“WE&E@E emulsifying agents, solubilizing agenls,

1- (344- (el hsﬂﬂ%még%@mmmﬁmzam sn&mﬁldhe&memmma&mﬁmﬂ pyri di n-
3-yherea. 1+H). Exanple.9 002021To, sol utjon i about .4 eq
hi phosgene n‘(ﬂ%&tm%h‘{'}ﬂlﬁ?mﬂﬁt“% ? ﬁ‘édréﬂ added 1 eq
S5- ot hyl i sofshéRbg- gﬁﬂﬂla%llﬁﬁﬂdﬂﬁemm%ﬂah&ud it Tl | F(aboat 0. 2

Mamne in TI1F). erosth onm re was stirre
© ni xhue was a@aition willsgulgy e *ﬁ“PR#“)e t?g%f’r W@Mﬂ%%%l la t
* nbar as stmy@ﬁlgﬁtafnéﬁumuﬁo&hﬂmﬁmknwmfmmMMrat ed sq.
: NaHCO3 fol l owed, b c, JThe e n.se ted, and t ;1 ayer
- was washed %\XEHW%W%H E}ﬂ@%“ﬁ@ﬁ\%ﬁ “’&Eﬁﬁ@e W ﬁ;lé?@” e over
: Na2. 304, fismmmmmﬂmmdmmnymlwﬁwl fication over silica gel

U o OGRS MR AU,

- M5 392 (wmmmaﬁumﬂﬁ&ammmumgmmm Rewkesi zed i n amuses

S A O A ARRSEALE N Aol R AR ARG oM 066 oAl AnRRPREP] NS

wi chdl | u0| rexkieplbo thetapien heioteiidiprbarestipnn et fde bdena-rraneiineboxan de
penrchormonal simulation of the heart and attempt to prevent cardiac remodeling (e.g., ACE

inhibiters or f-blockers); therepies that improve cardiec function by stimulating cardiac
contraciility {e.g., positive inotropic agenls, such as lhe B-adrenorgic agonist dobutamine or
the phosphadiesterage inhibitor milriene); and iherapies that reduce cardiac preload (6.8,
dinretics, such as furosemide). Other snitolle additional active agents include vasodilators,
digitoxin, anticoagulants, minerzlocorticoid anfagonists, angiotensin receplor blockers,
nitroglycerin, other inofropes, and any other therepy used in the reatment of heart failure.
[@0154] In cerlain embodiments, the compositions will take the form of a pill or tablet
end thus Hie compogition wiil contein, along with the active ingredient, a difnent such as
Jectose, sucross, dicaleium phosphete, or Lhe 1ike; a lubricant such as magnesium stearate or
the Iike; and a binder such as slarch, gumn acacia, polyvinylpymolidine, gelatin, cellulose,
celluloss derivatives or the like. In another solid dosage form, & powder, marume, solution or
suspension (e.g., in propylene carbonate, vegsleble oils or triglycerides) is encepsulaled in a
gelatin cepsule,

[00155] Liquid pharmaceutically administrable compositions cen, for exemple, be
prepared by dissolving, dispersing, efc. s least one chemiczl entity and oplional
phamnaceutics! edjuvants i a catier (8.8, wafer, saline, aqueous dextrose, ghycerol, glycols,
ethenol or the Yike) to form a solution or suspension, Injeciables can be prepared in

conventional forms, either as liquid seluifons or suspensions, as emulsions, or n salid forms
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382i n wi dvl am co) car boxam de
-(3- (Wl i net hyl em no) sul fonyl | el ayl am nohnet hyp-5-f | uor opheas11( 3-

43-ffirdi met hyl om cot sul fonyl i net hyl am nol et hyl ) - 5-f | uer ophenyl ][ (6- 396

Str+H) vi1(3-ovoldvlllam nol ear boxam de

43-asthYl sslicll Yl haal ltm am sol | oet hyl )-5-fl oor ophenya(6-nmetl| ayl(3-
vridol |l |l am nol ear boxam de ethyl 4-(13-11ntro-5-[(3-

vddvl am nol ear bonvl am nol phenvl | nel hol | oi ocrazi r near boxvl at e
-(3-0-(elltYl sdronPOPi PYt hl sal S11-5-fillcl oPhell Y1) (3-

vadvl am no) car hoxanm de net hyl 44(34l uoto-5-([(6nmetlayl(3-

vl ) am nol c &8k feraisssinioneonaupasen mlighidipriertanjaslien dhe percentage of chemical

entities contained in such parenteral compositions i highly dependent on lhe specific natrs
thereck, as well as Lhe activity of the chemical entities and fhe needs of the subject. However,
percentages of active Ingredient of 0.01% to 10% in salition are cmployzble, and will be
higher if the composition iz a solid which will be subsequently diluted to the above
percentages. In certain embodiments, the composition will comprise 0.2-2% of the active
agernt m solation. -

[00156] Pharmecentical compositions of the chemical enfities deseribed herein may
alzo be administered to {he respiralory kracl a3 en acrosol or solution for e nebulizer, or as &
microfine powder for insufflaiion, alone er in combingtion wilh an inert carrier such as
lectose. In mich g cage, the perticles of the pharmaceniical composition have diemelers of less
than 50 microns, in certain embodiments, lass than 10 microns,

JO0LE7] Generally, to employ the chemical entities described herein in 2 method of
screening for myosin binding, myosin is bound 1o & support end a compound of the fovention
15 added to the 2ssay. Alternafively, the chernieal entitias described herein e2m ba bound fo
the sapport and the niyosin added. Clesses of compounds among which pove] binding agents
mezy be soughl include specific antibodies, non-natural binding egents identified in screens of
chemical libraries, peptide apalogs, etc. Of particular interest are screening assays for
candidete agents that have a low toxicity for human cells. A wide varisly of egsays may be
used for this purpose, including labeled in vitm protein-protein binding assays,
electrophoretic mobility ehift asssys, immunoessays for protern binding, functional assays
{phosphorylation assays, eto.) and the lfke. Sze, &g, U.S, Patent No. 6,495,337, incorporated
herein by referrnce.

[00158] The following examples serve to more fully dsscribe the manner of nsing the
above-described invention. It is imderstood that these examples in no way serve to limit the
true scope of this invention, but rather ere presented for illustrative purposes. All references
ciled herein are incorporated by reference in their enfirety.

[00159]

Example 1 Step 1

Gl



-(3-([4- (et hykal forrybpi perazi nylhaetthyl|-5-11uoropheayl)[ (6-net hyl ( 3-
vri dA) am nol eaSaparde nerhyl (3-csaidvl)honi sol eci bonnonde criticism

i nol enboxam de uoroohenvl | arni nol ear br onm de

N-P-art-[ (di met hAam hMsul fonyl | pi perazi nyl } met hyl ) -5-11uor ophenyl ] [ ( 6-
-[3-(144(di met hyl ami ra tfonyppi perazi nyf| met hyl h5-fl uor ophenyl ]

-1340-1M 1l seallYilsallsdslfshYllPiPerazinyl |l nmethyl)-5-fluorophenallf(4-
(3- oPayl 44(3-fluom5-([(4- fluorophenvllaroin |earbonvl am no)

ol I envl | net hol ] oi oar azi nscarbotrvlcto
-(34[ 4- (et hyl sol f ) pi peraahm | nct hYS - 5- Sucl oPl ael | YDE( 4-
cafboxanjdo ethyl 4-( E4-fluaro-3-[(3-

oor oohenvl huni col
“dvl arni rnl oar bon/v@nol chenvl | mej hyl ) otz er azi neenboxyl at e

NO, N Ny
1A 1B
{00160] To & solulion of 1.0 eg 1A in dry DME (0.37 M)} was added Zn(CN); (0.92 eq)
and PA(PPhs)s (0.058 eq). The reacton mixhire was purged with nitrogen and heated to 30°C
overnigh!. An additionsl 0.023 eq of PA(PPha)s was then added and the reaction was healed
for another § hrs. The reaction mixture was then cooled 1o RT, diluted with 15 voluomes of
BtOAg (based on 1A) and the orpanic leyer wes washed 3 Bimes with water and onee with
brine. The organic layer was dried over sodimn sulfate, filtered and concentraled.
Purification by chromatography aver silica gel using 10% BtaO/hexens as tho eluant provided
1B o= a zolid (90%4).

Example 1 Step 2
F

NC’©\NO ORHC NGy

z
16 1C

[00161} To seluticn of 1.0 eg 1B in dry EtzC (0.06 M) at 0°C was added dropwise &
soluton of diisobutyllithinmelmminum hydride (1.1 eq, 1.0 M i hexanes) by syringe. The
resulling solution was kept at 0°C overnight. The reaction mixture wag edded Lo & mixture ol
ico end glacial acetic acid. The reaction mixture was then diluted with etliy] acelate, and the
aqueous layer was exiracted with ethy! acetate two additional times. The combined organic
layers were washed twice with saturated sodium bicé:banate, gnd once with boine. The
organic lgyers were then dried over sodium enlfate, filtered and concentrated in vacue,
Purification over silicz gel using 109 EtOAc/hexanes as the elnant afforded a vellow solid
(100%) es en 80:20 mixture of 1C:1B.

Exemple 1 Step 3 )
F

o F
BocM
10 Z

1C
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-[5-(0-[ (di met hyl azoi no) st aronyl | pi perazinsl}illeth,V1)-S-fillonPhecYl | (3-
"dvl am co) ear boxam de - (5-

([ 4- (et hybul f onyppi perazi nyl i net hyl ) -2-fl uorophenyl aMret hyl ( 3-

i dol | I am nol car boxam do

-(5-([4- (et hykuLfonyl ) pi peraari nypnet hy4)-2-il uorophel | Y1) ( 3-

vri dvl am nol ear boxam de 51 PaS ethol fl awicl ohl am nol car boxant de netyl
444-L(4-3-{[ (6-net hyl (3- mgj dal hanai nol car bonyl am nol

ohenvl | met hol | oi cernatartterboxyl ats - (4-acel yl pi pent zi nyl ) net hyl |
'ItaldylIlan1solearboxan1de

- [ 5- (0= 1( di FHEZ ani 5)ooked RGN iy araBl: 20y rhixtuet dfyIC: LRI eaparaplaeny | | [ ( 6-
5 f | uor ophe Dty 03) i a fidxtu of HOAR BRI 1 (3 8 M boc Mbesimb 51 P7LA Compound
HOACMCM) was added sodinm triacetexyborohydride as a solid over gbout 5 mirmtes. The
Teaction was allowed fo werm to RT and stirred for two hours. The reaclion trixtire was
quenched with satureted sodium bicarbonate and diluted with ethyl acetate, The layers were
separated and the aqueous [ayer was washed three timas with ethyl aeetate. The organie
layers were combined and washed with brine, dried over sodium sulfate, and concenrated in
vecito. Purification by chromatography over silica pel using 50% elhyl acetate/hexanes as the
eluant provided 1D {67.7%) a5  yellow oil.

Example I Step 4
F F
s Vst oue!
1 .
L 10 N EML’N g

[00143] A mixlure of [.0 eq of 1D, and a catalytic amhount of 10% PAAC
(approximetely 10 wi/wt %) in MeOH (zhout 0.6 M 1D in MeOH) waa stirred over an
atmosphere of 50 pei Ha for 45 min. Afisr replacement of Lhe Ha atmosphere with N, the
reaction mixture was filtered through diatomaceons earth and the diatmmaceons sarlh washed
with MeOH. Concenlration of the MeOH resulted in the isolation of 1E.

Example 1 Step 5
00, — =0 ﬁ <
NH;
1E
[00164] Te a solution of aniline 1E (1.0 eq) in dry DCM (zbout 0.1 M 1E in DCM} al

RT under N2 stmosphere was added the 2-methyl-5-isocyanatopyridine (slight excess, about
1.2 eq} by syringe, The mixfure was stirred for 1 hour, To the reaction mixture wes eided
sequentially saturated agueous sodium bicarbanate and ethyl acetate, The [ayere were
sepamated end tha organic layer was washed twice with sat NeH(COn end ance with brine.
The organic layer was dried over sodivm sulfate, fifiered and concenirated & vacuo.
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2+1{) (5-fluore-3-
([ 4- (net hyl sul fonyl ) pi peracht ypci et hyll phenyl) p6-ntel hyl (3 -
dyl | ) am sol t axboxandde 50 (1A+11)
[ 5-fl uoro- 3- ((4hRol et hyl et byOsal f onyl | pi perazi cyl|l net hySpheuyl d(6- el hyl (3
pyridyl | | anbol car boxam de 416 (1'1111) (5ellaorty3-
([4-(2-mel lioxychel YDPi Pem 838118s801Pbel | Y4) E( 8- 810823483-
Synl at ni nol cal boxandyl e M 50 (84-1¢)
- (8-818080- 3-{ 14- (Pl eP38018hl Y814YearaYl i nel M Chl aYDE( 8sacl bY1( 3-

-dynl em nol cexboxam de ii,s 439 (M, L . R
13{ (44(18) -B fﬂ?ﬁﬁﬂﬁ@?ﬁ mi@%%%a&@l YR ine A BYIEAA G i WE EBEHT) - 5-
hor mbeny 11 Lkésgatiwy| ( 3- yyddyTher anolcarl yntarai de m
-(8-11801 0- 3- [(5 met hyl ddl - di oxo( 1, 2, 5-t hi adi ezol | i dby2-
Shoeftyl | phencl / ( 3- ovrldldaninolchboxanide mOo4 Itivrilw
- 15- f | uor o-Iknidpie NBéepydind 7 di oxo(h2, 5dbi adi ezolidin-2- | )ira
t hyl | ebeny11116- nethy1(3|evr|dylSandnelcarboredlIde

{5-ibioro-3-[(5- nethy4e hdIOX %EZ 5 |ad| |d|n- -
T

Bnethyllphenvl)ﬁ% Hﬁin;[ar nﬂUe

“Mmﬁfm

J@L 107 e ”""oﬁf}@i 2y
B e e e

[00165] To 2 solution of 1.0 eq of 1¥ in CH=Cl: (bout 0.14 M 1F in DCM) was added
approximately200 eq of trifluoroacetic acid (TFA). The reaction mixfure was stirred for 3¢
min and concenireted. The resaltant regidne wes digsofved i BtOAc (bout 1.6 imes the
volume of the reaction mixturs) and washed sequendially with 3N NaOH (2 timies) and brine.
The arganic layer was dried (NaSQ4) and concentrated to provided the desired free base that
was used without further purification.

[00L66] To a sofution of the Gee bese ebove (1.0 eq) and DIFRA (1.2 eq) in dry THF
{about 0,2 M free base in THF) was added methy] chloreformaie (1.1 eq} by syringe end the
resultant mixture stired for 18, To the mixture was edded agueous sodium bicarbonate
followed by ethyl acefate, The organic layer wags separeted and washed twice with agqueous
godinm bicarbonele and gnce with brine. The combined agueous layers were exiracted once
wilh ethyl acetate. The combined organic layers were dried over sodium sulfate, fillered and
concentrated in vacuo. Purification by chromatography over silice gel using 5% MeOH/DCM
as the eluant provided methyl 4-(3-fiworo-5-(3-(6-methylpyridin-3-yljureido)benzyl}-
piperazine-i-catboxylate, WS 402 (M+-H).

[00167] To a solution of the free baso above (L.0 eq) and DIPEA (1.2 eq) in diy THE
{aboul 0.2 M free bage in THF) wes added dimethylsulfzmoyl chloride (1.1 eq) by syringe.
After a fow hours, the reaction was complete. The mixture was quenched with aqueous
sodiurn bicarbonate, diluted with ethy! acetare, and washed twice with bicarb and once with
brine. The combined aqueons layers were extracied onee with efhyl acetaie, and (he
combined organic layers were drisd over sodinm sul{fate, filtered and concentraled in vacuo.
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y ethyl 41(2-fluore-5-41(6-nmetbyl(3- 1lyridylt

am nol ear bonyl am no/ pheaS) nedwl | pi per azi pecar boxvlste , (3-
ff4-(etbyl si 1f on34) pi per ezi ny4] cl e4b) 8) - 4addePheaYOR6- 81d* 1 ( 3-
dyl | ) san' sol caboxam de

: =13- ((d- Rahedsl am | | Gsul 8cl il lyi perazinylltnetbyl h4dl uorephenyl I [ (6-
edl y1(3-ovridylilarytnol earboxantide m 88 1: 14+ ellsd 44(2-U2-5-[(3-
wi dvl em no) cubonyl am ool ol | enyl | medni | ei per ael necar bl exyl ate

(f 4det hyl sul f onyl ki perazi nyl | met hyl) d4-fl uor ophenyl p3-

" dyl em nol ecuhoxat ni de 37 Alt

[ 3- ([ 44( di nEtRigaHeH WW%‘W‘E@?@@EP&W MaQHDCM py Goelaashpigyided-  d
dy! andnol cenfesieivs-BQ6 Mettlpyridin3-yhiiaRdbedz S M3 aindilylfeRingid obhem ' |

sulfonamide. MS 451 (M+ED).

Example 2 Step 1
F F
\/@ T \/©:
HO MsO
NGO
2A 2 -~ NO2

[e0i68] To 1.0 eq of (4-fluoro-3-nitro-phenyl)-methenol {24) in THF (gbont 1 M ZA
in THI?) and {about 1,1 eq) of pyridine was added epproximately 1.1 ¢q of methanesulfonyl
chloride. The mixture was stired overnight a1 room lempersture then concentrated. The
residue was purified using by flash chromatogrephy over silica with 10%-50%
BtOAc/hexanes a5 the ¢lnanl 1o yield of methanesulfonic acid 4-Auoro-3-nitro-benzyl ester

(2B} (57%).
Example 2 Step 2 .
G
: =X :
X — X
MsO N
R 2C NO2

[00169) Tu'I .0 eq of melhanesnifonic acid 4-fluoro-3-nitro-benzyl esier (2B) in DMF

(ebout 0.6 M 2B in DMF) was added about 1.05 eq of TEA. and ebout 1.0 eq of r-buiyl
pipermzime-1-cathoxylale. The mixtwe was stimed for 30 min etroom tempetature, dilnted
with EfOAc, washed with NH:CI solutior, dried (N2:SO4) and evapotaled. Purification by
flash chromalegraphy over silica with 50% BiOAe/kexanes as (he eluan! afforded 4-(4-fluora-
3-nitro-benzyl)-piperazine-1-carboxylic acid lert-buiyl esler (2C).

Example 2 Step 3
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yllethyl)ecarb xvl 04 (M' hp -(3- ([ vriglvlsteintelcarboxem de is apcp)

3-([4-(88S8si | foll YSP/ Pershbel dl | eednl | PS88Y0( 88- ndt byl ( 3- .

dyl | / em nol car boxam de 38404-111) | 4-[(3-{[(6i nettayb3-nethyl

" dyl I ar ni nal cat or edam nol ohenyl | et hi dl oi eet wi necht becVl ate |

EMM - L3- (04(dinedl)ladliel 8suffillY1l1lPbtedssillY11818frW)Pbct! Y1(3-

yl enti nol cal boxem de I= -(34

" pl - pdt met hyl em ne) sul f nyl | ei pel azi nyl j netltyhphenyl | p6- net hyl ( 3-
" dyThem nol edeboxam de

(5-fluoro-3-p3-nettyl-2- oxal t ni dazol i di uyOneghySphenyl ) (3-

dei dyl am nol sel bgyam de
bb(5-fl uony3-[ (3- rret 2- i dazol i d Qﬁ\G (3-
wi dvl | | enti nol enboxy I%g.)ec dat a rrp

2

{00170] 4-(4-Fluoro-3-nitro-benzyl)-piperazine- 1-cathoxylic acid rers-butyl ester (2C,
1.0 eq} in methanol (zbout 0.2 M 2C in MeOH) was freated with catalytic PA{OH)/C under
liydrogen af 60 psi overnight. The mixture was fillered through diatomations earth and
concentraled to an oil. This oil was dissolved in THF and treated with approximately 1.05 &g
of 6-methylpyridine-3-isocyanate. ARer shirring at 50 *C for 30 min the mixtore wes
concentrated. The residue was purified by reversed phase HPLC to yisld 4-{4-Muore-3-[3{6-
methyl-pyridin-3-y1)-ureido]-benzyl}-piperazine-1-carbaxylic acid tert-buty! ester (213).

Example 2, Steps 4 and 5

TOC X -y Y

medhyl 1] 3-{8-m In-a-
m?ﬁmﬁkmﬂﬁémﬁ%g

O\/@Eﬁ H’E’Y — gu\,@;iﬁg

2b

lul'g-‘sﬂ]benzg.rl} I‘lnﬂ.l"n!-«\:llr|'|ali-:tr [peragine-T1-

sulionamide

[00171] To 1.0 eq of 4-{4~Auoro-3-[3-(6-methyl-pyridin-3-yl)reide]-bonzyl} -
piperazine-1-carboxylic acid ferz-butyl ester (2D) in MeOH (about 0.1 M 21 in MeOH) was
added 2 volumes of HC| in dioxene (4 M) and ihe reaction mixtare stirred al 50°C for 15 min
end evaporaled to a selid. The solid was combined with DCM and treated with
approximately 5 eq of TEA and split into 3 equal porlions of reaclion mixture A One portion
of the reaction mixture A was treated with 1.2 eq of methyl cerbonyl chloride and stirmed
overnight. The resulton! mixture was concentruled and pirified by reversed phase HPLC to
afford 4- (4-fleore-3-[3-(6-methyl-pyridin-3-y)-ureido)-benzyl)-piperazine- 1 -carboxyllc acid
methyl ester. MS 402 (M+H). A second pertion of Ihe reaction mixture A was treated with
1.2 eq of dimeihylsulfamoyi chloride and stired overnight The resultant mixture was

73



-{541uom 3-f (4- nei hyl - 3- oxopi per azi nyOnet ay8pn( PRI d) ham nol eat hmrai de
iin) 343 " ' s " R 3-flunp-5-(piperidyl nethyl)phonyll[(6-nethyl (3- vridvl)1l
am i nol aRt oxam de 329 M M +)

. -13-f luom 54pi oeri dArnet| aRl ahenvl | (3-ovriclidam no) xam de 81(4+H+)
-13-11(38)-4-1(di net hyl am na) sul fonyl | - 3-

nmet boxyr ael kyl) pi parazi nyl | net hYO- 541uonph81841(3- w dvl anlino)carb

OXIlI TLido -13-11(33)-4-(RnY4401831311- 3-(mit hormel1851) ppexaznyl]yl) -5-

fl umt henv11( 3- ow dRam nol aar boxam de 466(34+ HL -' 32 (14+E) et hyl

(28) +14 (541uare-3-1(3-pyridyl am nc)carbonyl am nol phrm y1 | hyl ) -2-

nmet hoxvnet h\?‘f’*cﬁ%ﬁgeﬁi“é‘?@%%g%ﬁ B%“Sf@ afford 4'{4%]“@'3%3%'“‘“&1"1“

- 43- 11( 38) - fyrietiii-BogT) i ] Serez4 o Qa1 Ful fonic ecid dimethylamide. MS 451 (M-+H).

met hoxynet hyl i pi perazi n34i cact hyl ) - 511uor ophony1] [ ( 6- el hyl ( 3-

Ri dvi || am noi aar boxam de 0 (M n)

N (3- {[ (38) Edarg@t BGispul f ony1) - 3- (met hoxynet hyRpi per m ny8net hyli -5- ammo/ 2P

4411116-nmet |l avl(3 owi dvMam nol ear boxam 6 (35-4R) net hyl
. (28)-41(5-fluom3 6- met hyl ( 3-

yri dyl Dam no] carda iHR0) pheny Onet ~“NH,
: met hoxvnet hyl | pi nexm necar boxyl at e F
: ———
aA 3B
{00172] A round bottom flask was charped wilh | eq of 3-chlore-2-fluoroaniline {34),

1-methyi-2-pyrrolidinone (zhout 1.5 M 3A in NMP), 2.2 eq of sodium cyanide, end 1.35 eg of
nickel(IT) browmide at RT vnder 2. The concentralion was halved by the introdustion of
addifianz] NMP under Nz and the sclution wag gently warmed to 200+ 5°C and stimred for 4
daysunder Ma. The reaclion mixters was allowed to cool to room lemperaturs. The recciion
mixture wes dilated with 30 volumes of tert-butyl methyi ether (MTBE) and fltered through
celiie. The celite pad was then ringed with 10 volumes of MTBB. The organics were washed
wilh 4¢ volumes of brine, Z x 40 volumes of waler and 40 volumes of brine. The combined
organics were dried over sodium sulfile end concenizated (o afford a brown solid, which was
dried under vaciun (~30 in Hg} et 40°C for 8 hours to afford the compound of Formula 3B

(71% yicld).
Example 3 Step 2
" F; " . “m’@w
> R F
3 ac, R=0, NH
[00173) 4 zolufion of 3B in dichloromethans (sbhout 1.5 M 3B in DCM) at RT under

nifrogen mixture was cooled to ~0°C, and 2 ¢ eq of LM diisobutyllithiumaluminum Lydride
(DIBAIH) in DCM wes edded dropwise over ~3.5 hours, maintaining en intemnel reaction
tempersture < 0°C. Upon completion of the DIBAIH addition, the reaction mixture was
added dropwise with vigorous glirfing to a cooled solubion (~0°C) of 40 voluntes of 15%
Rochelle selt and 10 vohmes ef DCM, maintadining an inlernal reaction temperatars below

74



45-f | uor o- 3- (ol phohn- Cyl met hyl ) phenyl ] [ (6- et hyl (3- ox am de

nvridvlllamnol earb 45 (34+14) 331+ 393 (Mt121)

N45411uom 3- (noroliolin-4-vimethvil"henvll| 3-ovridvl am nok' de

-13-1(1, 1-di no( 1, 4-t hi ezapet hydr oi x44-51)) metyl ] -5- 11uor ophanyl) [(6-

t hR(34avridyltam nol carboxam d a 340 (3+111)

R-13-[(1, 1-di oxo( 1, 4-t hi azaper hydr oi n- 4- 31Dnel hy1] - 5- 11uor opl may1l) ( 3-

Rvl am nol or boxsai de 358 av1141) -

(5-fluoro-3-181- net hyl pi parm nyi ) met hyl i phanyl |'i ( 6- net hy

wi di dRam nal carboxam d 344 (11+11)

4% i 12 :\/ﬁ% 0- Pt A1PRLRYF4 HRAH AR NY AihésRFONNL Add3nd midheedanilncdiaswaaxanm de

0- 1( ( 33) - 3- 'PFOm trPrENEY A ST PR AoRe THEE RIS X PR FRID PRIPL R ARPFI T34 14

ui g 0\(/ li? g \é )1/ 3@4@%@8@&1% ?ﬁﬁaﬂrﬁﬂﬂﬂ%luﬁ& %&:c(mr'lme) egmhm&i{ mganrl]n layers were

-13- - 3- on m no rro | t hy 5- .1

roi ahanv11(¥® 'd'iﬁﬂ’g %‘g‘ﬁ'ﬁ% 'gh/‘ ated Ol B ki e*ina
canumh’atadtaafﬁnﬂ & brown foam, whmhwas dricd undervammm(-—-?-ﬁmHg] atRT to

afford 3C (92% yield).

Example 3 Siep 3

[00274] A solution 1 eq of 3C, tetrahydrofuran (about 1.4 M 3C in THF} and 1.05 eg
of methyl piperazine- l-carbonylate and was allowed to stir al ambient temperature for 3
hours, To the reaction mixture was added 1.5 eq of sodium triecetoryborehydride
portionwise over ~40 min, maintaining an julemal reaction temperature below 45*C, The
reaction mixhire was stirred ovemnight et room temperature. To the reaclion mixture was
affded 5 volumes of water dropwiss, over 1 hour, maintzining an internal reaction temperature
below 30°C. Ethyl ecatate (EtQAG, 5 voluines) was then added, end the layers were separeted,
The aqueous layers were back extracted wilh 5 volumes of BlOAc. The combined organic
layers were washed with satuseted sodivm bicarbonate and solid sodium bicarbonale was
added ag needed to bring (he pH to & {pHydrion papers). The laycrs were sepersted, and the
orgenic layer was washed with 5 velumes of brine. The organic layer was dried over sodium
sulfate and acliveted carbon was edded in the drying step. The organics were fillered throvgh
celite and the celite pad was rinsed 4 limes with BiOAc, The orpenics were concenlreied and
dried ovemight on Lhe rotavap (~30 in Hg at RT) te efford en ember-brown oil.

Step 3C:
[00175] All ealeulafions are based on the amount of 3C {R=0).
[00176] To 3 volumes of methanel (based on 3C, R=0inder Nz over an an

icefbrinefacetone balliwas added? eq of acety] chloride dropwise over 3 hours, matntaining an
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R38)-1- ({3 -00443-5-(13- yridyl am ao)car bonyhm

nol pheayl | met hyl) Mkxol |'i di u- 3-yl | net hoxy- NI af hvl car boxam de 65
-13-14(3M 3- (Rdi mat hylammo) s4180115114141hRanbo) PY1481141MOmeMR1- 5-

or oohenv171(6-nmett 84114/ vadt Mam nol car boxam de 50 (Ml 1)
13-11(38)-31(eillylsul fonyl)nel hylanBno) pynol i di nyl ) net hyO- 5-

Pomohenvi RMneth 1(3 wid |)l am nol caboxam de 16 (Mt1l3)
-1(38)-1-1(3-11uom 5-11(64net hyl (3- 1idyl)am noi carbonyl am

no) phonyQOmat hyl i pynol i di n-3-511net honr-N- al i xI carbox am i de Man Spec
Conpound Nane 71 (NH? nil -(5- flooro 3- {[4 (rret hf | adf oul anondSI net hA

Phur | [ CE( Sl 4 g3 uRARI P ?E} furanad itjonal I
-(5-fluoro-3.4[4- met%l suI tonyfl pnfperl ct aw | t 1; phouyO
. wi dnanno) cokekeer 8. ABFiution pfd.0 eq uﬂpmﬁﬂdﬂﬂ (fmﬂlSt@S 3A/3B obove) in MoOH

(ebout 3.6 M based on AC, R=0) was added dropwize over 30 min, meintaining m intermial
reaction tamperafurs below 15°C. The ragetion was allowed to warm o room tem_pmature
overnight. The solids were fillersd ths next day and rinsed with 2x 0.5 volumes of MaOH, 5
volumes of 1:1 rert-butyl methyl ether (MTBE)McOH, and 5 volumes of MTBE,

[00177) The solids were then laken up in 5 volumes of Bt0A¢ and satirnled sodium
bicarbonate end 20lid sodinm bicarbonste wers added as needed to bring the pH of the
aqueous [ayerto 8 tpHydrion papers). The Iayers wers gepamted, end the aqueous [ayer was
exiracted with 5 volumes of EtQOAc. The combined crganic layers were washed with 5
volumes of brine, dried over sodium sulfate, and concentmted to efferd a pale orange solid
which waz dried under vacoum (~20 in Hp) at -40°C to aford 3D (50% yield).

Exenple 3 Siep 4
O TORAST
ap . nn&-,-,-: 4w

[¢01761 To a galvion of 31 in scelons (about 2.7 M AD in acetones) was added].0 g
of 5-iepcyanato-2-methyl pyridine dropwise over 9 min. A voluminous precipitete fonmed
during the nddition, end the regetion wag stired for one hour, The reaction mixiurewes
warmned to reflux for 2 houts and cooled lo RT for 2.5 hour. The reaction was {hen wanmed
to refhnx for 1 br end cooled to BT ovemight, Thie reaclion was fAltered and rinsed with 1
volume of acstons, (hen three times with 2 volumes of ethyl acelate. The solids were dred
under vacuum (~30 in Hg) af 60°C overnight (o afford a white powder (86% yisld) of meihyl
4-{2-fluors-3-(3<{G-melhylpyridia-3-yiurzido}benzyl)piperazine-1-carboxylate. The material
was reworked as follows:
[00179] Methyl 4-(2-fluer-3-(3-{6-methylpyridin-3-yiureidojbenzyl}piperazine-1-
carboxyloie from above was dissolved in 2celone {about 8.2 M) ynder N2, The reaclion was
then warmed Lo xeflux for 2.5 br and cooled to RT overnight. The reaction was filiered and
rinsed with 1 volune of acetone, then (hree limes with 2 volumes of ethyl acetate. The solids
were dried under vacuum (—30 in Hg) at 60°C overnighl to efford metlhyl 4{2-fluoro-3-{3-(6-
76
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73 (14+R) 43-

((4- (et hyl eutronyfl pi porazi nyfl nmet hyl)-5-fl uorophonyl fl pnmm di u-5-

vl am ncai rarbox am de MC (MEM

43- (14-[ (di et hyl am no) sul f onyppi perni m | net hyl ) - 5-

uor onhonPf oni m di n- 5- vl am nol car boxoni dc m 81 (88+") a et hyl
14(3-ft-5-([(6mertnl(3- wvridel) mcol carbonvl am no)

Dhenvnmnednel 1ot peri di on4-carboxvlato - i1l 14(3 fluoro 5 [(3 87 (MEM wvn
vl am nol car boanaori val rbenel | methnni card ine-4-ra &oxalate 87 (WM -vyi

4-[ (3-Thaoro-5- (((5-nethyllsorazol - 3-
| | ami nol car bastwpnidn)oiudidoehhiphekena 1-iabarhenisatuhitpddde (A4 vield),

434(4-f 3-5-floorophenyl | o D- eﬁﬂvhs_osazol - 3nll am ual carl anani de 78 (88BM
- (3-1(4- (et ?“’*?“Fo iﬂoo‘ﬁ’ﬁé &EMnPYot hyl j -5-fl uoropherrylil (5- | o
nannor azol- J86agdam uddehy! didAespde346-methylpyridin-3-ylJureido)benzyi}piper-azine-1-
carboxylate from above was dissolved in acetone {about 0.2 M) under N2, The reaction was
lhen wermed te reflux and cooled o RT overnight The reaction was Sltered and rinsed with
1 volume of ace{one, then three more times with 2 volumes of ethyl acetate. The solids were
dried under vacuum {~30 in Hg) at 66°C overnight to afford methy? 4-{2-fluorc-3-(3-(6-
methylpyridin-3-yiurside)benzyl) piperazine-1-carboxylate as a while powrder (73% yield).

MS 402 (M+H).
Example 4 Step 1
A2 ooy ™ (),
Br NG, MeOON™ N NO2
AA HH T 4B
[00181] A 3-neck round bottomn flask wasz purped wilh nitrogen, {or at least ten minutes.

The flask was charped with 1.0 eg of 4A, CH:Clz (about 1.2 M 4A m DCM)}, and about 1.1
eq of DIPEA. The flask wag then cooled lo 104590, Whiie (he flask was cooling, 1.2 eq of
niethyl piperezine-1-carboxyiale wes {eken up in CH:Clz (about 5.3 M) The materiel did not
Eo into solution, so an eddifional 0.05 eq of DIPBA in DCM (about 0.3 M) was added. The
material did not go into solution, and Lhe suspension was then added dropwiss over 50 min,
maintaining an inlernal! reaction temperaturs < 30°C. The cooling bath was removed and the
reection mixture was wanned to reflux. The reaction mixfura was maintained at reflux for 19
hours, An additional 0.05 eq melhyl piperazine-1-carboxyleie wes edded, end the reaction
wasg rafiuxed for enother 2.5 hours. The reaction was cooled to RT and washed with 5
volumes ofivater, The waler layer was bacleextracted with 5 volumes of CH2Clz. The
combined organic layers were washed with 5 valumes of 10% AcOH/water, The orpenic
layer was then washed with 5 velumes of satimated sodinm bicarhonate and 5 volumes of
brine. The orpanic layer was dried over sodium sulfate, filtered amd concentrated via rotavap
at I0E5°C to 2 residus. MTBE was charged to the rotavap flask at 20£5¢C and the flask was
toteted unbl a solition had been achieved. Hexans was charged info the fAask and the
solution stivred for 2.5 hours at 20+5°C. The solids were filtered end rinsed with hexanes.
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neri dnal met hor v- N- nel hvkart axam de
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uor ool u

(OR)-1-[ (5- f|ﬂ%¥%$%ﬁm('emu [ﬁn
yri dyl perér

3&&‘# lﬂ%ﬂnﬁﬁ LA A LBt O M achieved
f’rm{'h’woﬂlﬂ 866 Yeddi dy 1) / nonorry- N-

et hvl car boxam de 778 (I\/t"en 9et hyl 4-((3-fluoro-5-fliscorazol-3-
| annonar bonvl amvonheuvl | mahvl ni ocr ani t ecar boxvl a Le 412 ( M+Ht k
3-{ [ 4- (e¥sayle4 8%AThi Par aunAnmeMY11- 5-f | uor oPhor M I counot - 3- : .

oxani de

4B 40

P

Y

[00182] A high-pressure resctor was charged wilh a slurcy of 25 wit % of PVC relative
10 41 in B volumes of THF (relative to P/C) followed by a stunry of 1.5 eq KaC0Os, in THF
(about (.67 I, fhen a sclution of 1.0 eq of 4B in THF {gbowut 0.47 M}. The ceactor jacket
was sel to 10 °C, and the mactor was chargred with 50 pzi Ha while maintaining an iniernal
reaction temperalure =30°C. The raction was stfoed for 9 hours, 45 min then siiroed for
gnofher 3.5 hours, The reecon was filtered. The reaction flask and and filiers were rinsed
with 2 volumes of MeQH (relative to 4B) and concenfrafed via rotavap at <50°C. The
residue was dissolved in 4 volumnes of EECAe and weshed with 4 volumes of water. The
water layer was back-extrasled with 4 volumes of ElIQAc. The combined organics were
washed with 4 volumes of brine, dried over sodium sulfate, filtered and conceniraled yia
rotavap at <50°C to affiord 8 residue. Once the solvent had slopped coming off (he mtovap,
the residue was charged with 2 volumes of MTBE end |he solution was concentraled via
rotavap at <50°C to afford a residue. Once the solvent had stopped coming off the mtovap,
the material was kept on the rotovap under maximum vacuvem for 15 hours, MTBE (2
volumes) was then charged to tribirate the maferial end the flask rotated for 2 hours. The
solids were filtered and dnsed with 0.5 volumes of MTBE. The zolide were dried af <50°C

under maximum vecuum mmtil constanl mnass was achieved (~22 hours) to afford 4C a5 a pals

vellow solid (§7% vield).

Example 4 Step 3

B S dia s oul

methyf 4-{3-(3- [B—malhyIpyrldm—Hd}wadn]hmzﬂj

- pinerazing-1-carbauyia
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7 (Mr87) -11-((4-5- i ornahnellfisoxant-Inlam nonarboxam de 8 ( M+77)1
15-f 1 ooro- 3- (01-9net hyl (et hyl cul f wannuar dPont r f | uacr kf t hendl i (6-

atet hvl (3-uvridvl)Il om nol c9r boxam de. 7 (887i)

. 13- ({4-fl ethyl oul fo"Drel ni am noi pi pai dyi nanl MO-5-f| uorophenyl ][ (6- a

et hvlranui rtel nam nol cati boxam de 78 (84477) -[3-[(4 -

f[ M et hyl ani no) sul f onyf | unt hyl em no) pi pori cl yOnol | yi ) - 5-

cor ot henv01( 6- nenn( 3- ovri nnt annolcar boxer ni de Maas Spec data Conpound
Nane - (1f(3-fluota-5- ([(6-nelayl(3-

9)ridyl))exni no] car boayland. ao) pl 9t 9yOnet Et yl ] (4- pi peri dYr)) mat 9axy- Net hvl c
alboxanli de [MIE3]] ( 3- fA YroeckrSind pOHcGDB2D W8OBeed vrith nitrogen for at least len mingtes.

L1510 S PR PO A e
01117171 1nemauietst PPeia Mmmasalubat gybbali leeq S-isocyanate-2-pyridine was added dropwise

13- 110 0- 34{ & s St Al Y D Ok B S B ey 13-

vridvl ai ni ao) car | de” :
- 13- ( 114- 1( edhipns thd Feapyonmixinge watimabigiieg <l 450 for reproximptaly-StHomss Sivheny| rwi dvila

. m no7ner boxani (Armed 1o i
(o ot P MR s it otmed to  ganllpreffu. for 35 min then oqgled back taso0m temperstare

war oohenv9( Svamieildid krelaThe jolide werk Sltirgband rinsed with 0.45 volumes of acetone and 1.7

- 1{(3- 1luor 0 xOlubeb O M VAT MR i AIG] SRR IIBL A 48, mel 4

- ol t ddynt net hoxv- N- et hvl casbaxam ) I'tora- )
- tri dyOani nofe@rifersivimridsplbrrdofavaanhipipyazne- Hoarboy e g h yickde M%BHtda

(+HD,

Ezample 5 Step 1

-EI‘@\NDE - QY\/@\NDZ
H
58 58
[00184] To a mixture of 1.0 eq 2-fuoro-3-brome-nitrobenzena (SA), 1.0 eq

tetrabutylammoeninm chlorde, 1.5 eq NaHCO,, and 2.0 eq allyl elcohol in DMF (about 1M
allyl alcohol in DMF) under N; etmosphers was added 0.4 eq PAClz. The reaction mixture
was warmed to 60°C and stirred nnder Np for 16 o The temperaturs wes raised to 70°C and
the reaption mixture was stirred en additional 4 h. Additional elquots of 1 eq allyl alcohol
and 0.1 eq PdCl: were added and [he reachion mixture was stored under Nz for 6 h. The
Tasclion mixturs was coaled to mom tempemiture and diluted with ElQAc. The niixture was
washed gequentially with water, 1N HCI, and brine. The organic [ayer was drisd and
concenfrated to a residue. Purification over silicz pel using 10%Eit0Ac/Hexane to 60%
EiQAc/Hexane as the pradient eluant afforded 5B.

Example 5 Step 2
MeOOC—" ™
NO, T L NO,
H F F
A 5C
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i veridvl1ll- [eorssihvi amateablticieot 1@l SBEL OROiz Ghout 0.64 M3 EhAOROetRophédwaR LNY 1( 3-
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- but oxy) - N-
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3-fl
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_atide d(5l Hmn@&ehﬁﬁdwmﬁwlmnm?@mmmwmhww&mmt hyl ( 3-
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' ([91\/(Ime}t/hyI)"Fg'rmgpnm%gi eal cly%%n%%ﬁﬁ'h%&?ﬁv(ﬂﬁgﬂdEeq“mmy““mwm"md
. Wi dvl ami no) b:dnEbditamgdaclam'hw dritf fekd doherongedd b ssiiua XAZifitalida over silica gel

: anti nol oar bgg ! %/ %ﬂd}ﬁ ,IE atn I nacat horvl ata et hyl
: 4E(4-fl uoro- J[]? Qﬁn scocglu E%Idy&‘z
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: 1919i noi car bonyl am 9) I w | oi ver azi nacar boyhai
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"kl yl hem nol car bowei am nol oh\entl nel hvil ni aericline-4-carhkg/ 1299 acid
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[00186] A mixture of 1 eq 5C, and 50 wt eq of 10% PJ/C in MeOH (0.06 M 5C in
MeGH) was stirred over an atmosphere of 30 psi Hz for 2 h. ARer replacement of the Ha
atmosphere with Nz, the reaction mixture was fllered lirough dietomaceous earth and the
dialomacenus earth washed with MeOH, Concentration of the MeOH resulted in the isolation
of 5D in nearly quantitalive yield,

Example 5 Siep 4
Ol T OARSY
m;mm1mmh
[00187 To a zolulion of 1 eq 5D in CHaClp (shoul €.1 M) under Nz atmesphere at RT

was added | eq 5-isncyanato-2-pyridine and the resullant mixture was stimed at RT for 12 h.
The reaction mixture wasg diluled with CH>Cl end weshed sequentially wilh water and brine.
The orgenic layer was dried and concentrated |0 a residue. Purifcation by preparative
reverse phase HILPC (C-18 cohnnn) using 10%% CHsCNAwvalsr io 100% CHaCMN as the
gradient elnant afferded methyl 4-{3-{2-{lworo-3-(3-(6-methylpyridin-3-
YDureido)pheaypropyl)piperazine-1-carboxylate. MS 430 (M-+H),
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yri dyl Dcar bonoyl ] am no) pbenyl j not hy2( 3- pi peri dy9} elhoxy- NeThvl car boxaul i de
1 (39)-1-[(4-11noro3-{I N46-net hyl ( 3.

yridyl)) car bani oy9am i no) phefiyl) net hyl ] (3-pi peri dyO -Nv1l(nlothvletkoxv)e.a
rboxam de =l1. ((3R)-1-94-fluaro-34(N (6-nethyl (3-

dv)) car banmoyj | anj % ohenv thvll (3-919erklv1l/ -N-nmetl ndacekroide Enl=
Mal 11 : En(( ’“%?‘ ] R 231(14- (6- ND1293-

"clvd car banovl | am_aql ohenvi | hvl | ati 229(42111- N ne19212np ni de
. 3lt)-1-[(4-fLuor (N- (G nefrBds1( 3-
yHdyl ) ) c. sat anoy i ¥%) phf myl ) net hy1 ol p&f4 dyO) - 2- ntt 1-INv B oo;
Einamdo ;ethyl 9-[(4-fluora-3-11(5-nell)0(1, 3, 4- oxedi azol - 2-
1ar ni nol car bnnvl ani®fto3phenvl | mM@hAloi oenzi n8tar boxyl aw 6L
ethyl 4-[ (4-fluoro-34[ (4-niethyl (1. 3-0xa291-2-
11) ai nt hol oaf oonvl am nol okenvl | nehyl 1j , i osrnei necar boxvl al e et hyl
: 41(4-chl or 0;:,3 ([, (6- mef - Liticlvl j nol.carb | ant. pp/
- Cherr ol | et IS oor BITRER RS 80 i RT3 A0 s S R L Ay (3.
- 1 dvl | | am nohibsighibathbayviviyl)dindi&nxedatbout l40Daed e iic Beamigxreeds deatsl dhyi et hyl
- 41(4-fl uoroz3s - = . i .
Fav0am not aCEB TR AR A pbers 25 Y SOAY R o piged o e
_ (5-94- acet yiepilive prptiok\afdrtht imjxtirg wagldibod 630 b donygd The] idipiete vpd Gliered off. The
* 2ridvTham n 1 - .
(2 Y dor o e 0 M it and conceniat e ive 6B sk wep e ittt
© 219ani nol capusdicetipnde _
- (211 vor 0-fagigy (2- 1 9gh ik APAPANRING 1RG0 KAL) 2100201 5

i i%ec dab ound Nane nn 58

: am nolcar boxam S
(M1 154volynerol INGHC prd Bermbsary Wk figed it byt Gfas edded

' IClll?)éo?[sl(g?%' R 1'%1) e S h oF(es 1
;] L =1- - -o- (e am no rolLaln I ne - Z- uor o - .
| EThoi(1 Ol GO B Ao ob- gt 3 unta thitof tno Vet OF B

: (a3R) - 3- ( Makadbsy Mt | EilofRhib ¢ TGRSR bl chiliati d aREBNE The sidue wes
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Example G Step 3
= H
T@“"z “r@
aC [
[o0100] Te a mixtars of 0.1 (0 0,15 eq ¢f (8)-1-metlyl-3,3-diphenyl-

hexahydropyrmlo[1,2-5][1,3,2]oxazaborole in foluens {1 -1.5 M) and ioluene (a velume ebout
10 times that of the oxazaborole in toluene} under N; at 20 °C was added 1.05 eq of EtzNPh-
BHs. To thig resction mixture wes added dropwise 1.0 eq 6C in toluene (about 0.4 M} over
1.5 hours. The reaction mixture wos then stimred {or edditional 1 hour st RT. To ths reacbon
mixture was added about 1.9 volumes of MeOH, followed by aboul 3.4 volumes of 1N HCL
The mixture wes slirred for 20 min, To the reaction nuixture was added about 7.8 volumes
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[00191] To 1.0 eq 613 in ather (about 0,55 M) and 1.2 eq Bt;N was added about 2.1 eq
methanesulfonyl ehlarida dropwisze at 0°C. The mixture was stimred al RT for 30 min. The
reaction mixture wag filtered and concentrated to a residue. The residue was dissolved jnto
about 5.9 volurnes of DIMF and 1.2 eq methyl pipemzine-1-carboxylale HCT salt and 4 eq of
KzCOs were added. The reaction sixiore was heated at 50°C For 16 honrs, The reaction
mixinre was cooled to RT and about 29 volumes of BtOAc and 29 volumes sat. NH4Cl were
added. The organic layer was eeparaied, dried, and concentraled. The resultant residue was
puzified by chromatography over silica gel to give 6E.

Example ¢ Step 5

QL e 0L KL,

l
- ]

L1117 GF

[00192] A miztire of 1 eq 6F, and 10 wt eg of 10% Pd/C in MeOH was slirred over an
almosphere of 45 psi Ho for 0.5 h.  After replacement of the H» atmosphere with Nz, the
reaction mitture was flisred through distomaceous earth and the distomeceous earlh washed
wilh MeOH. Concentration of Lhe MeOH resulted in the jzalation of 6F.

Example 6 Step 6
B2



Yri el YO3392i 931931b9931319k3) Phea. 9099313341-2- | honrtnedw | 919Pr edni r
throrvl ate (13)-4-[ (4fluaro-3- a(6-933thyl (3-

Yri dylDam near boay4am vo) pl i eny9net hy9- 2-

mel | i onnet hyl | oi oer ezi necar boxvlate 74 (M+H) et ayl et hyl
(19)-4-[(4-fluoro-3- (f(6-nethyl (3-

pyri dy19) am noj car bonyl ant nokhen3l ) net hyl ] -2- nB8111nx

v323[ 11999i ner azi neoar boryl ate 30 (M+H) (3-1/(39)-4-93941-3

Kul e9L031193t hYDA39173933/ Unt el hy9-2- ..
fluoronhenv11116- ne3wl13-9tti dvManunol r 3r boxem de

-(51(33) - 3-03et hoxy thyI)-4-propanoy1pip azi nyWet hyl ) -2
f1 uorovhen99116- g a1/ 1919t hoy

([ (38)-3-(net hoxynet hyl %ErhyTbropan )
f1 uor oohenv13( 6- net hvl qu LdvVEm nol car boxom gn £ (

([ (33)-3-(nethoxy- Ncnet gyl car bonyl am @ehaynaliicnyd-3-pat-thpadin- -

uor oohenvl 91 6- nBLI M 3- pl ai dvl nai ni noBeviiltaidghaailyDiperdzine-1-Cgoofylate

[ (33)-3-(99193Y- N net hyl ear bonyl emi no) pyrrol i di nAnmet hyl ) - 2-

uor 091199313( 6- et hvl ( 3-ovri dviar ai nolcoThoxam de Mass Spec thEa Conpound

. Nare [00193] To a solulion of [.0 eq 6F in CHzCl2 (at aboul 0.3 M) under Nz almosphere at
AT was added 1.0 eq of 5-isaryanato-2-methylpyridine and the resuifant mixture was stirred
alRT for 0.5 h. The reaction mixture was concentrated to a residue. Pudiication by reverse
pliase BLPC (C-18 column) afforded (S)-methyi-4-(3-(2-flvoro-3-(3-(6-methylpyridin-3-
yijuraida)phenyl)ethyl}-piperazinel -carboxylale as a while solid, MS 416 (M+H).

LExample 7 Sicp 1

~+;xE£:}H ! Hwﬁwi;:lwoz 7

fart-butyl piparazina- -cathaxyiale

A,

Boo.,_J kG

[00194] An oven-dried, round-botiom flask was charged with rers-bulyl piperazine-1-
cathoxylate { 1.1 eq), 3-nitrophenylacetic acid (7A, 1.0 &), EDC (1.2 eq), and HOBT (1.2
eq). The flask was flushed with niobmpen, and N M-dimethy)formamide (sbout 0.5 M 7A in
DMF) and irfelhylamine (2.0 eq) were added by syringe. The resulting reaction mixture was
ghirred overnjghl at room. tempereture. The reaction mixiure was then diluted with BtOAc,
and washed 4 imes with Hz0, twite with 1 N ag. KHSOs, once wilh satureled NaHCOs, and
once with brine. The organic leyer was dned aver Ne280;, fillered and concentrated in
vaexo. Tert-butyl 4-(2-(3-nitrophenylacetyl)piperazine-1-carboxylate (7TH) was isolated as a
solid (30%) and vsed without furlher purification. '

Example 7 Step 2

I, I

EWH\_,,J 7B Bnd'd\) i o
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144 (M11)
- 18- M 38) - 34E- 81891M 2289121818/ 0) ( 88H89) 081/ 80192Eo0l i di nyl | net hyl ) - 2-

uor oollr nvl EMEet hvl (3-ovridvll)arai nolcar boxam de 400 EVER)
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. yri dylEam uMoar banybEi nol phen20818998192ao0l i di n- 3MEN9 et hvl net am de 414
(MrE) -{(38)-14(4-fluoro-3-{{(6-2E2E4( 3-
dyl ))anrinoi car bonyl ani uo} pl EuyEner hyli pyrroliclin.-3-21)-N
et hvl orooanauridn 428 (MtR) - R3S)-1491-fluoro-3-{((6-nmethyl(3-
" dyl ) ) an+i ao3car bonyl er ni no) pheayl ) nel hy1] pyn91i di a- 3-M - 2- nEt hyl - Net hvi nro
ranam d8 13QpUIve) To a solulion of feri-buty] 4-(2-(3-nitrophenyl}zcelyl pipara.z:ine-l-mrhohxylat

e

i (3 vr A SORCAT e Gl i T e b e By e
-(5-114- (el mﬁmmﬁﬁmm&%@mﬁwﬁﬁ@rdﬁm#ﬂﬁh%trmww conled
D e R DEALA R STl S oy, il 20 (MH

et hyl (et hy batebmioalel simlaesvy bl The vedigspek Nddreh o Re m@&%xm;ﬁyﬁisg-

viflam nol carhercaraj de 414 (M10 - (14(4-fl uor,o-3-{§ - met hy4(
" yridyl EnTi ngﬁ‘rg'gnrﬂ%g?’ b SEuN radehee Gy ))(b} "!“Ia‘iw%?[h?ﬁ 58¢et emve
: NeCH. The organic layer was then washed twice with saturated aq. NaHCO; and once with
brins, The organic fayer dried over NazSOa, fltered and concentraled in vaeuo. The resulting
tert-butyl 4-(3-nitropheneihyljpiperazine-1-carbaxyialo (7C, quanl.) was used withont further

pudification.

Exnmple 7 Step 3

L

a.u-;:\ln/\:Jrc " men_J D :

{00196] A Parr glass liner was charged wilh rere-buty] A-(3-nilrophenethyl}piper-azine-
1-carboxylate (7C, 1.0 eq) and methenol (sbout 0.2 M 7C in MeOH). Ta this solution was
added e slurry of 12.5 wi eq of 10% Pd/C in methenol, The roaction mixture was sealed in g
Parr hydrogenation vesgel and subjected to 3 pressurization/venting cycles with Hz, The
reaction mixlure was allowed to proceed at roor: temperature and 45 pei Hz for 2.5 h, The
Teaction tuixture was then charged with 12.5 wt eq of PA(OH),/C and the vessel was
mepressurized with hydrogen (45 psi), Adter [ br, fhe reaclion mixture was fillered throngh &
pad of diatomaceous earth, the diatomaceons earth washed with McOH, snd the combine
organic layers concentrated in varceo 1o provide the desired fert-butyl 4-3-
aminophenethyl}piperazine-1-carboxylate (7Y, 63%), which was used without farther

purificalion,
Lxample 7 Sicp 4
o Me_.Ma
HoeN D gocN,_J 7E



-{14(4-fl unco- 34[ (6-rnet hyl ( 3-

3firlylDam no] car bonyl am no) pher| yOnB81829( 4- pi per kl y9) 4+ et hvi nconanam cl e
.28 (MFR) 442 WEE [1-[(4-11luon-3-([(6-nmethyl (3- ;

Manunol car bonyl em no) pherm )t het hyl | (4-pi peridy0)-2.-nethyl-N  LIMtor
mama, 414 (8.4+13) - (3R)14(4-fluoro.3-{[(6-nethyl(3-

Ei dyl ) ) am noJanl r oayl anti aobhrr nyDmet h34] pyrroUcl i n- 3- yH Net hv18r ot mam de
.28 (MEE ((JR)-1-[(4-ftuoro-3- (H6-rvel byl (3-

. 32i dyl Eam naker bonyl anr aol phonyl ) met hy9pEr ol i di n- 3- 341- 2- et hyl -
eflivloranonerride m- (5-WB

8, 5R) - 3, 5- di uEtvhy | MOrRAOkoREA WVl PWlderl
of | Er 1( 3- 8tt|6:aqg4uHﬁFm oloar barcam de O (2 4R) ('38) - 11 4 Jr"'uoro
(H6- nel .hyl( "?DmTHF}ms adﬂedi-mn}mnatu-}mﬂﬂiﬂpjmdme{lﬂﬂq]
EMy) ) ani noj %ﬁa@&yuﬁam&m SR e Ky P Ra4n Mo EE4Lar 80) sam d
e (86+1E (3 4% oro3 CH6- rreIIE13
' dyE) ami r ni @Qﬁé&ﬁ%% il EYHiey enddgridieesresdx ar ui de
separated. ‘I‘h&m‘gamclayerwaswashad bmnemthsahmiad aq. WaHCOn and once with
brine. The crganic layer was dried over NaaS0s, filtered and concentrated in vacus,
Purification over silica pel using 5 — 12% MeOY CH2(Clz 25 the gradient slusnt provided
tert-butyl 4-(3(3-(6-methyipyridin-3-yTjureide)phensthylpiperazine-1-carboxylate (7E,

63%).

Example 7 Step 5

aoch_} ‘;E: l&iu’g —_— Hen{@“ﬁgﬂﬂ

Aoy Diperhe -yl
[00198] To a solution of rere-butyl 4-(3-{3-(G-medliylpynidin-3-
yDureido)phenethyl)piperazine-1-carboxylaie (7E, 1.0 ¢q) in MeOH {ebout 0.2 M 7E in
MeOH)) wes ndded a soluion of 2 3 HCl in dioxene (zbent 12 eq), Afer 70 min the
Teaction mixtne wes concentrated in vecus and nsed without purification for subsequent
acyletions. MS 398 (M+H).
[00199] The resnlting HCI salt (1.0 &q) from the preceding step was suspended i THF
(ebout 0.15 M salt m THF) and tristhylamine {4 0 eq} was added. Tl reaction mixtire was
cooled to G°C, and methyl chloroformaie {1.05 eq) was added dropwise and the resultant
mixbere slirred for 5 min at XT. To the reaction mixtore wes added seiurated aq. NaHCOs
Followed by BtOAc. The layers were eeparated, and Lhe orgenic {ayer was washed once with
satlurated aq, NelICCs, once with brine, dried over Naz8 0y, filtered and concentrated in
vacuc. Purificalion over silica gel using 2 — 10% MeOH/CHaClz as the gradient eluant
afforded methyl 4-(3-(3-(6-meihylpyridin-3-ylhueido)phenethyl)piperazine-1-carboxylate,

Expmple H
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458 (M+H) .4(39)-1-[(4-1Eoro-3-11[(6-nethyl (3-

"d. yl))am nabonyl wivho) pheny9net hM ( 3- pi pari dyl )) - Nnet hvl ( me#hvl el haxEcar boa
cam de Mass Spec data Conpound Nane " 444 "-F) 414 (M+1ll) a -butyl
4-1(4-fluoro-3-11(6-net hyl (3-

I Wi dyi nem noNar bouvl am nol i t er wPmreMAI PMennt hat ouboaVlam
-((35)-14(4-Luoro-3- (1(6-nethyl (3-

.yridyl))am nol onmbonyl am no) phenYThamand1N- P1PendYOP ot hvl acel am de

2-[ 2-5- (pi porezinyl ant hypphenyl ][ (6-nmeth)| (3- 344 (VhH)

- dyi nanduol car boxam da 8234 (No_4_1(4-fluoro-3- ([(6-netbyl(3- 446 (M+H)

yri dyl pam no) car banyl am no] pbenyl ) net hyll- 2-
net hor vr net hvl Ki om—}ec }:/I‘Etje).@ \‘}ia \%”0 i /I;J’
;_ — i ; ifi I!I
1-(3{{4-{:}111:.4&: el 2-

AEvophem

[00200] To & s0lution of 1.0 eq 84 in MeOH (about 0,07 M) was added a solujiun of2
M HCl in dioxane (about 30 eq)). After 70 min fhe reaction mixture was concentraied in
vacun and used vwithonot purification for subgequent ecylations.

[00201] The resnltmg HC] salt fivra the preceding step was suspended in THF (about
0.05 M} mnd gbout 18 =q diisopropyletirylamine was edded. The reaction mixiurs was cooled
to 0°C, and about 1 eq ethenesulfonyl chloride was added dropwise. TTie resultanl mixture
was stimed for 5 min af RT. To the reaction mixture was added saturated aq. NaHCCh
followed by EtOAe. The layers were separated, md the organic layer was washed once wilh
sahurated agq. WoHCOs, once with biine, dred over Naz80a, Allered and concentrated in
vacuo. Porification over silice gel using 1 — 10% MeOHYCH2Cl; as (he gradient eluant
followed by frituretion in 1:1 actone/cther afforded methyl 1-(3-((4-{ethylmlfonyl)piperszin-
I-yDmethyl)-2-fiugrophenyl)-3-(6-methylpyidin-3-yljurea. M3 436 (MEH).

Example 9

[00202] To a solotion of abenl .4 eq iriphosgene in THE (aboul (.04 M) at RT tnder
Mz atmosphere was added 1 £q 5-melhylizsoxazoel-3-amine and 2 ¢ diisopropylsthylamine m
THE {abaut 0.2 M amme in THF)., The reaclion wixiure was stitred for 15 min, To this
mixture was added 1.0 eq 9A in THF (about 0.2 mM 2A in THF). The resultant mixinge was
stirred for 10 min. To fhe reaction mixhire was added saturated aq. NaHCOs followed by
EiOAc. The layere were zeparuled, and the organic layer was washed onces with sahmated ag.
NalICCh, once wilh brine, dried over Naz504, filtered and concentrated in wacro.
Purification over silica gel using 1- 10% MeOH/CH;Cl; a5 fhe gradical eluant afforded
motliyl 4-{4-fluoro-3-(3-{5-methylisoxazol-3-yThreido)benzylipiperazine-1-carboxylate. M3
392 (MHE).

B&



N-(5-1(3R)-4-aNNl - 3- (mai nol t) rodN4) NNual | oN1np2bY11-2- 430 (MtH)

uoronhem || (6-nel |l vl(3-ovedvill aniinolearboxam de | ad

(212)-4-1(4-fluoro-3-11(6-met hyl(3- 160 (Mr1l)

yridyl ))auai ncdcar bonylam no) phonypmhyl | - 2-

et honanet hvl bduar azi neci fi boxyl ate net hyl et h34

(2R) -44(44uoro-3-1((6-nethyl (3- 474 (M+H)

pyri dyl nam nc) achmayl at oi ao) phenyQOret hyl ] -

"met horvr aet hal | pi perazi necar boxi dale "fl

N (5-(f(3R) - 3- puet hoxynet hyl y4- (et hyl suwbdy) pi penzi nyllum hyph2- 466 thl
") 111(6111' b fluorooh01111413aridlxamd

[00203] The following compounds were synthesized in & manner similar 1o the
represenlative compoinds ebove:

Mess Spec Compound Name

dats
[M-{(3-luoro-5-{f{6-methyi(3-

PO byridyaminolearbonylaming}shenylimefhylmethory-N-methyloarboxamide

382 (MH) IN-[3-{ ([(dmethylamino)sulfony] jmethylarnine ) inethyl}-5-fluorophenyl] (3-
pyridylamino)carboxamide

306 (MHH) ‘[3-( {[(dlm ﬂlh}'l amino}sulforyylmethiylamino bmethyl)-5-Auorophemyl] [(6-

381 (M+H)
388 (MA4ID)

yridyIaminalearboxamide
eyl 4-({3-fuoro-3-{-
ick arba

2 00m [0 ({-{ctylsifonypipeminymolhy)-5-Buoropheny)G-

; oxamide
mulhyl 4-[{3-fuom-5-{ [{G—melhyl{ﬂ- .
+
402 (MAH) amingJearbon henyDmethyl pipecazinecarhaxylate

s i oG- {{4-(ethylsulfonylpiperazinyl]methyl}-5-fluorophenyD((6-methyl(3-
yodyi))aminolcarboxpmide

451 (MAH) N-[3-( {4-[(dimethylamine)sulfonylpiperazinyl} methyi)-5-fluorophenyl] [(5-

methyl(3-pyridvi]}aminoicarbox pmide

437 (M+H) -[3-{{4-[{dimethylamino)sulfonyl] piperaziny!}methyl)-5-fluorophenyl] (3-
viidylamino)earboxamide

P (N-[3+( {4-[(dimetiylarino)sulfonyl]piperazinyl) methyi)-5-Fluorophenyl] [(4-
finorophenyllaming Jcarboxamide

motiy] 4-[(3~fuoro-5-{{(4-

405 (M-+H) _ L .
_(3-{[4-(ethyl 1 ctyl) 5-fuorophecyD[(4
g sy U }'mﬂfnnﬂmpmzz;:ﬂ]m 1) 5-fuorop mer)[(
methyl 4 (4-fluoro-3-[(3-
R8E (M) | dvlamin nylusino]phenyl) methyipiperazinecaboxylate

37 e N-B-({#H{(dimelbylamino)sulfonyllpiperazinyl}methyl)-2-fuoropheny[i(3-
pyridylamina)carhoxamide

436 (M -(5- ([4-(ethylsul fony])piperazinyl Jmethyl}-2-fluorophenyD)[{G-methyl(3-
—m%ﬂﬂﬁ_w&h&mnxmd B
-(5-{[4~{ethylsulfonyDpiperazinyl Jmelhyi] -2-fluorophenyl)(3-

422 (M) yridylamino)eerboxamide
N-[5-( {4-[{dimethylamino)salfonyl]piperaziny] ymethyD-2-flusrophenyl][ (-

ol M methvl(3-pyridy]Namino]carboxamide
rmethyl 4-[(4-Tluaro-3-{[(6-methyl(3-
2 (MHD pyridvlYlamino]carbonylamino) phenylimethyllpiperpzinscarboxylate . |

336 (MAH) - [3-[{4-rcetylpipermzinyDmethy]] -5-fluorophenyl} [ (6-methyl(3-
vrdyl)laminalcatboxamide
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" N (5-{(3S)-3 -(nel hyl am no) pi peri dypnet kyl1-2-fl uot opheyl)[ (6-ndayl( 3-
372 C4 M'" ovridvfilam nol carboxem de 14-1(3d)-1-Ka-nanto-3-1R6-nethyl(3-
428 (MEl)

pyri dyl))amb] enbonylont uo) pheoyl ) raet hyl] ( 3- pi peridyl))-Num hvlommanam do
N-1(35)-140-fluom 3. 1((6-ruethyl (3- 442 (4+H)

aN dN)) ar ol no] ear bonyNm no] pllenyl) net hyp( 3- pi peli dyl)) - 2- not byl - Nmet hv1Pr o
uauarni de Lett-butyl 4-1(4-fluato-3 -{[(6-nmethyl (3 - 458 (+H)
ayridyl))am noNat bonyl am nol phonypmat hyl h | Al'i aunent vdr ormi uecar borvl ate
N- (3- (14- 04, N-di net hyl car banoyppi peri dyl i met hyI ) - 5-fl uonpheny4) (3- 400
(1. 11+, w vrfdvlam nqgl ear botantrt de 427 3o (v——

met hy14- ((4} fl\IIﬂQtS.BEcS ppyridezin- 4- Compound Name

. data

122 (MHED N—(S—ﬂuc;r:ﬂ a[[4-(mel'.hyl;t;lfuuyl]p;pﬁamnyljmethyl}phmyl)[(ﬁ-malhylﬁ-

450 D) -[5-fluore-3-( (4-{(methylethyDsul fonyl|piperazinyl} methyDphemyl] [ (6-
nalhvl{3 .pyrdyaminolearkoxamide

416 (M+E) N-(3-flaoro-3- [[4-(2-methoxyacelyi)piperazinyl Imethyl} phenyl) [(6-methyl(3-
inyridylamino]carboxamide

-(5-fluoro-3-{[4-(propyisuifonyl)piperazinyl 1 6 13-

450 (M-+H) iy aendno kachox s ide piperazinyl)methyl} phenyl)[{6-methy!(3

-[A{{4-[{1E)- l{dmethylmmm]-za o-2-azavimy] |piperazinyl thyl)-5-

439 @) porophenyl][(6- 13- c}m; c.arbuxgdlpm HmethyD

-{3-fluoro-3-[(5-methy?-1,1-dioxo(1,2, 5-thiadiazolidin-2-

PO [imethTIphenyl} (3-pyridyiamino)arboxamide

N-{5-fluoro-1-[(5-methyl-1, -diexo(L,2,5-thiadiazalidin-2-

P4 (M*H) i) mehiyllphanyl} [(6-methyl(3-pyridyliamino|carboxamide

IN-{5-{noro-3-[(5-methyl-1,1-dioxo(1,2, 5-thiadiezoHdin-2-

397 (MAED y{Nmethyl]phenyl) [{4-fiuorophenylaming]cerboxamide

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

02 (M+H) pyridyl))amino Jearbonylamine} phenyiimelhyl piperazinecarboxyiate

436 (MED) (3~ {{4-(ethylmlfonyi)piperezinyl]methyl} -q-ﬂuumphan)rﬂ{(ﬁﬂmthyl(in
pyridviNamnino|carboxamide

51 oy PR3 [4-(dimetiylamino)sulfonylpiperazinyl metiiyl)-4-fuoropheny1]((6-
ntethyl{3-pyridyl) olearboxamide

meihyd 4-{ {2-fTnorg-5- 3-

j88 ﬂ\‘f‘l‘l{) md?lm'mrm CATHD ( ]

422 (M) N-(3-{4- (Bﬂ\ﬁsmmlumﬂlmmﬂ]‘*ﬂﬂm}:’hﬂﬂ]’nﬁ‘
yridylamino)oarboxamide

437 (VD '|N -[3- {{4—[{d1mefh}rlam1no}sulfun}rl]p1pmazmyl} meﬂnjrlj-ﬂl-ﬂumuphmyl]{ﬂ—
pyridylamido)earhoxmmide
kaethyl 4 (3-[(3-

P70 (MHT) VT ipoicarbonylamina nhenyl}methylpiperaxinecarbo

N-(3- [[4-(ethylsulfonyl)piperaginyl] metiyl} phenyl)}{3-

404 OFH) b dvieming)carboxemide

418 QI+ [N-(3- ([#-(ethyIsulfony])piperazinyiJmethyl} phenyl){(5-methyl(3-
yridylylaminoJearboxamide

methy) 4-[(3-{[(6-methyl-3-

8D b ridvamino amino}phenyDmethyl Ipjperezinecarboxylate

N-{3-( {4-[(dimethylamino)sulfonyl] piperezinyl) methyDphenyd](3-

419 (MHH) yridylemino)carboxamide
l433 M) M- [3-{ [4- [{dmeth:.riamma}sulfnnyllplpmazmyl}maﬂwﬂ pheny[j[(6-methyl{3-

341 (M+H)
355 (M+H)

idylamingyarboxamide
N-{5-fluorn-3-[{3-methy]-2-oxcimidazolidinymethyllphenyl) [(6-methyl(3-
yridylY)emino]carboxamide
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| arni no) carbonvlam 1 hNleth 11 - eraN acerbl at

N-(5-11(3R)-4- (ot hyl sul fonyl)-3-(net hoxynet b3/ 1) Pi parazi nyl prontyl) - 2-
48Nt " fl uoroobenvElt (6-nmet hM 3-ovtidal nam noUar boxi croide all " (M’

N- (5-fl uodo- 3-{(4- Cd- net hyl car banoyDpi puri dyl poet hyl ) phenyl ) (3- Pl ul dvl am
I nol cat boxasnide " methyl 4-(14-fl uoro-3-N soxazolg- 18 644")

yl am nol ear bonyl am nol phenvl | net ht hi per azi necar boxvhde .in 400 (M4.."' N-
(3-K(18)-7.(bco43-ora4, 6-di azabi cyct o[ 4. 3. 0) non- 3-ynnet hy11- 5-
fl uot onhenv111(6-netvill-ovridvlllem nolcat boxam de

-154( (1 S)21.0x0-8-caoca-3, 6-di azabicycl o[ 4. 3,.01uon- 3- or Npet hyp-2- 400 WN (
uor oohenv1l1|L1( 6- net hfvi (3-am dyl nam nol ear boxam de M 1SS Spec
Mass Spec Compound Name

data

358 (MIH) IN-{5-Auoro-3-{(4-melhyl-3-oxcpiperezinylimethyi phenyl H 3-
- Ly dyleminofearboxamide
N-[3-fluoro-5<{piperidylmethyphenyl] [(6-methyl{3-

343 (M) yridyl}laming [grbo xamide
125 +HHE

-[3-{{(35)4-[(dimethylamino)sulfonyi]}-3-

hs1n)  [methoxymethylpipersziny!jmethy)-5-flucrophenyl] (3-

pyridvlagno)carboxarnide
{3- {{(33)4—(ahylsulﬁmyl)~3 (ma&mx}.rmeﬂ:w] ipernzinyl]metliyl) -5-

466 (M-FH) o A i Dpip yl] yl)-

432 (Mt ethryl (28)-4-{ (5-fluorv-3-[(Z-pyridylamica)carbonylarmino jphenyl) methyl)-2-

M) | ethoxymethylipiperszinecarboxylate

IN-[3-({¢38)-4-[(dimethylamina)sulfonyl}-3-

405 (MAH)  methoogmsthyl)piparezioyl ) methyl)-5-fluorephonyl] [(G-methyl(3-

yodyleming]sarboxamide

490 ey |N-G-{[38)-4-(ethylsulfonyl)-3-(methoxymethyDpiperasinyljmethyl) -5-
(Quorepheny)f{6-methylf3-pyridyl}lamina]carboxamide

eyl (28)-4-[(5-fluaro-3-{[{6-melbyl(3-

446 (M+H) |pyridyl))amino]carborylaming } phenyl)methy(]-2-

{methoxymethyl)piperazinecarboxylate
N-{5-flucro-3-{morphelin-4-ylmethyl)phenyl] [{6-methyl(3-

345 (MHH) idy[Yyaminc]car ide

331 (M [5-fluorm-3- i d i e

-{3-[{1,1-diowo{1,4-thiezaperhydroin- d-yljlmeihyl]-s-ihmmphmyl] [{6-

P03 QD methyi(3-pyrdylflaminojeatboxmmide
379 (MHED -{3 [(1,1-dioxo(L,4-thiazeparhydroin-4-yI))methyl]-5-fluorophenyl} (3-

358 (M)

- [5-ﬂunru—3 {{4-methylpiperazinyDmethyljphenyl} [(-methyi(3-

yiidyl)Jamino]carboxamide

N-{5~{luare-3-[(4-methylpipeaziny[imethyllphenyl} (3-

344 (MAH) pyridylaminoearboxemide

451 (M+HD - {3‘[((35)'3' f[[ﬂlm&ﬁlﬂm]wlﬁoﬂﬂ]mﬁthﬂmﬁnﬂ}P}frruhd:'n.)d)meﬂ:yl]—i

[ flporophenyl} (3-pyridylaminolesrboxamide

W-[3-( {(38)-2-[{cibylsulforiyTimelhylamino]pyrrolidinyl fmethyl)-5-

136 (MHHED  |y orophenyl](3-pyridylamino)earboxamide

IN-F(38)-1-({3-[lnoro-5-[(3-

402 (M+H)  [pyridylemino}carbonylamine]phenylfmethyl)pyrrolidin-3-ylJmethoxy-N-

methyvleatoxamide

165 (M) M-{3-[{(35)-3- [[(dimethylemiro}sulfonyljmethylamine }pyrolidinyi)metby!]-5-
fluorophenyl [{&-methvi(3-vwidviyamino | carboxamide

450 Q4HED -{3-({{38)-3-[{ethvisulfonylmeathylamino Jpyrolidiny Jmethyl)-5-
finerophenyl][{6-mcthyl(3-pyridyl)}amino]carboxemide

IN- {(38)-1-[(3-fluaro-5-{[(6-methy)(3-

416 (M+H)  pyridyl))amino]carbonylamino} phenyl)misthyl]pymolidin-3-yl }methoxy-N-

mmethylearbox arnids

g9



duta Conmpound None ", 6 011+ 6 ethyl 4-S5-fluoco-3-{[(6-mnmethyl(3-
" deThandsol carb Wrkph vfl et endWeeesi esearbostase m 30 (1/11-' thyl
4-[ (5-fluoro-3- ad-nethyl (3.
i del | t am nol car bouvl am nol cheavf | ot hvl | pi ocrezi ner eaboxvl ate 4M) (MC
3-[(4-acetyl pi perazi oy6et hed) - 5-fl ucr opheeryl ) Sednei hyl ( 3-
" dsi Der ni nol car boxem xte 35S ( MtH)
541, 4- di t saper hydr ocpi nyl t net hyO- 2-fi conphenyl p(6-ecethyl (3- vi)) am
i nol ear boxam de 416 avaR) ctltyl4-[(4-fluom 3-([(6pact! ed(3-
yndyl Dam poi car bonyl am no) phenyOnet hyl p1, 4- vdneoi nceat hoxvieto , 30
(Mt1-1) thy! 44(4-1|l uon-3-{[ (6- methyT (3-
t pi dylSant o] gafe m no) phertyl puetl a -
' escaper hydy eeghfi éccerboxvl ate 444 (I\/H—l)xﬁnéluéwnmﬂ
4-R4-di tteec-3-I(Tan@dyd RO seIrIVA P m A al ARSHAare
(6- med6d( 3- 4% X %ﬁﬁ%ﬂn e YﬂPlborﬁgﬁB{gﬂﬁﬁ’ Jf‘:

N—(S-ﬂuarn& {[4-{methylsufonyl)piperidyljmethyl) phenyl}(3-
iyl oxamide
3~ {[4-{ethylsul foriyDpiperazinyi] methyl} -5-fuorophenyl)(pyrimidin- 5-
ylamino)earboxamida

-[3-({4-{(dimethylamina)}sullfony|]piperazinyl i methyl}-5-

<

407 (M+HF)

423 (M+H)

438 (M) irorophen imidin-5- inghcarba ids
methyl 1-[(3-Auoro-5-{[(6-melhyi(3-
AL MAH) | doiyyamine lamino} phenylmethyllpiperidine 4 carboxylate

87 () meﬂ:uf% 1 {3-fluero-5-1(3-

392 (M) _
a1 oy -[3-({4-[(dim aﬂl‘_'.rlam ino)sulfonyllpiperazinyl} methy[)-5 -flucrophenyl][ (3-
methylisoxazol-3-yljamingearhoxamide
N-(3-{[4-(ethylsulfonybpiperazinyljmethyl) -5-fluoropheryl) [{5-
126 D | ethylisoxazol 3-v1) amingleathoxamide
sss iy [ {(GR)-3-{{(dimethylamino)suifonylmethylamino} piperidylmethyl]-3-
Auorophenyl}aminoy N-{3-pyridylicathoxamide

450 QLHD [5"({(311]'3 [(ﬂﬂmlsult'onﬁ)meﬂlylammo]pipmdyl}mﬂhyl}-'.’--

arboxardde
416 (M+H) -[BI{)-L-({S-ﬂunm-ﬂ [(hT-{E-pynd;.d}carhamnﬁ)annna]phm}rl}meihﬁ)(}
47D (M+H)

] e-ﬂmw-H—mEIh‘.dcarhoxnmﬁa
164 MHH)

T]amiing]-N-{6-melhyl{3-
-{{3R]-1-[(5-ﬂuuru-3-{[N-(ﬁ-meHJ;}r1(3~

yridyl))cartbamoylJamino} phenymethyl])(3-piperidyl)} methony-N-
elhylcarboxemide

430 (M+H)

78 (M+EH)

-(3-{[4—{&1]1}'13&]1’::115-1] plperaﬂnjﬂ]meﬂlyl} -5-fluorophenyh(isoxazol-3-

{12 (M+E) laminpicarboxamide
427 M+ IN-{2- ({4—[(dlmcmylmm)mﬂfnuﬂ]plpmznwl}meihyl}-i—
finoropheny](fsoxazol-3-vleminocarboxagiide
150 Q) ~[5-ﬂuum-H-({ﬂ-[meﬂin{methylsulfonjrl}ammuhpmd}rl}mmmphenﬂ][(E-
=thl{3-pyridylamino]carboxemide

lasz (- -[3-( {4-[(ethylsulfony{}methylamino]piperidyl} meltyl)-5-finorophenyl][ (6-
. methyl(3-npyridylaminoearboxamide

479 (M+H) - {(3-[(4-{[(dimetbylamino)sw! fonylmetinylemino) piperidyl)methyi]-5-

. norophenyl} [{§-pelhyl{2-pyridyD amino]carboxamide

o0



0 ("I') (5-f@4l (1, 4-diezeperhydroepinyl pnet hyl1-2-fl uorophonyl } S6-
tect 1( 3- ovddvl ) | at ni nel car bassoi de'
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thvl (3-ovri Epthgeasboaramidedo 420 (nop

~{1-[(3-fluoro-5-{[(6-methyl(3-

414 (M+H)  pyridyl))amino]carbonylamino) phenyDmethyiJ(4-piperidyl)}-N-

methylacefamide
103 (Mt methy! 4-{(3-fluoro-5- {[(methylp}ﬂmdm-ﬁ-
(M+H) V4l carbon limeth crezinecarboxylale

436 (M -[5-fluoro-3-({4- [methyl{methylsul fonyl)amino pineridyl} methyl)phenyl](3-
1)  viidylsmins)carhoxamida

1448 (M+H)

416 (MHE) miperdyl}imethoxoy-N-m cathoxemi

N-[1-{{3-fluoro-5-[(3-pyridylemino)carbonylamino] phenyl} methyl}(4-
00 (MAE) piperdyl}-N-methylacelamide =

N-[5-fuoro-3-( {4-[methyl(methylsnlion a _
453 QU+E) oo O -({ m[;ﬂﬂ ié.:(mmldi yhamine]piperidyl) methylphenyl][(4

-[3-({4-[(ethylsulfonyl)meth dyl - .
os7 iy 134 hm(ﬁ Y l n;_i]; mi'idlmmc-]prpﬂn y1}methyl)-5-fuorophenyi][(4

OO biperidyl) methoxy Nomethyiearboxamide
={l {{3-fluoro-5-{[{4-11 1 carbonylamine T ethyl
417 (M) A ﬁ( “TWF yarnina]earbony }thl’) yla-

tert-butoxy}-N- {I-[{3-fluoro-5- {[(6-melhyl(3-
472 (M+H)  pyridyl))amino)earbonylaming) phenyl)methyd)(4-piperidyD} -N-
methylearboxemide

- {(tert-butpay)} N-{ 1-({3-fluora-5-[(3-
458 (MHH)  pyridylamino)carbomylamine]phenyl}metiyl)(4-piperidyd)]-N-
methyvicarboxamide

(tert-butoxy}-N- (1-[{3-fluoro-5-{[(4-
475 (M+H)  fluorophenyl)aminolearbonylamino}phenyl)methyl](4-piperidyl)}-N-
methvicarboxamide.

N-(3-fluoro-3- ([4-(methylamino)piperidyllmethyl) phenyD[(6-methyl(3-
371 (MDD pyridysininolearboxamide ¢

IN-(5-fluoro-3- {[4-(methylamino)piperidy] Jmeihyl} phenyl)(3-
356 (M) yridylamino)carboxamide X

methl 4-({4-fuoro-3-[{1,3-oxazol-2-

3 + ’
78 (M+H) vlnmmo‘lcar'l:mnvlmning|ghmyl}g@,ﬂ}gjggmzinmarboxﬁate

methyl 4-[(4-fluore-3- {[(5-methylizoxazal-3-

392 (M ;
(MFH) yleminolcarbonyiemino}phenyl)methyilpiperazinecathoxyiale
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403 V)

methyl 4-[(4- fAuoro-3- {[(2-methylpyrimidin-5-
yl}emino]carbonylamino) phenyDmethyi|ninerazinecarboxylate

391 (M4ED)

m&lhyl 4-]{4-fiuoro-3- ([(1-methylpyrezol-3-
iV bonylanina] phen ethylipiperazinecarboxylale

391 (M-H)

1- [(3~ﬂuum—5 {[{ﬁ-mzﬂly](ﬂ-
yridyl)) By v ipending 4 car ic acid

379 (M-H)

1-{{3-fuoro-5-[{3-pyridylaminc) carbonylaminojphenyl}methyl)piperidine-4-
carboxylic aeid

345 (V+H)

IN-{2-fluoro-5-(morphelin-4 “yImethyl)phenyl][(6-methyl(2-
pyrdylNamino)earhoyamide

239 (WMHH)

medhyl 4-({4—ﬂuom—3 -[{(pyrimidin-5-

vlamin amino]phenyilm iperazinecarboxyiate

430 (WM+H)

- [(QR)-1-[{4-fluoro-3- {[N~(G-melhyi(3-
pyridyl))carbamoyljamine} phenylmethyl](3-piperidyl}) methoxy-N-
methndcarboxamida

444 (M+H)

~{(3R}-1-[(4-Huorn-3-{[N- -(6-methyl(3-
yridyl))corbamoy!]amino} phenylimethy[}(3-piperidyl)} ethoxy-N-
elhylcarhoxamide

458 (M)

414 (M)
428 (M+H)

{(3R)-1-[(4eoro-3-{N{E-mothyl(3-
}'ﬂdﬂf}}mbﬂnm}'l]anmm}pheuyﬂmat.hyl] (3-piperidyD}-N-
I(methylethox ide
—[{EIR} [-[{4-flnoro-3- f[N-(6-methyl(3-

carbamoy]lrming
-[(3R.) -1-J(4-fluore-3- ([N-(6-methyl{3-
idvi¥lcarhamoyl]amino

3-pi ~M.rnethyl smamida

442 (MHH)

393 (M+H)

-{(3R)-1-[(4-fluoro-3-{[N-(6-methyl{3-
yndﬂ}}cﬁbamoﬁ]mmn} phenyDmetiyl)(3-piperidyf)} -2-methyl-N-

m&ﬂ'l}'l 4- [(Lﬂuum-ﬂ {[{5 -methyl(1,3,4-oxediazol-2-
i bl i enylim ipermzineaesrhylate

962 (M+H)

methyl 4—[(4-111101-0-3- [[(4-methyl(i 3-oxazol-3-

I ami arbomr inn pi inecarboxylale

18 (M+E)

rmethyl 4-[(4-chlor-3- {[{6-methyl(3-

yridyl)}amino]carbopylaminoiphen late

I piperazi

416 (W+H)

cthyl 4-[(4-flvore-3- ([{6-methyi(3-

pyridy]llamino ino}phenyimethyllpi inecarboxylate

430 (V)

mathylethyl 4-[(4-fluoro-3- {[(ﬁ-mm‘.hyl[Bh

yoidyl aming onylaming natinyl]pipe %

186 (M+E)

400 (M2F)

- (5-[(4-acetylpiperaziuyl)melhyl}-2-fluorophenyl} [(6-metiyl(3-
id irg]carboxamide
{2-flucro-5-I{4-propancyipiperazinyDrasthyl[phetyl} [(6-methyl(3-

vidvillaminglearhoxemida Drmothylphesyl} [(6-metbyi(

414 (M+H)

N—(Z-ﬂuﬂrn-i ~{[4-(2-methylpropanoyDpiperazinylimethyl} phenyl){(6-

|{3-pyrid yinplcarboxamide
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fnorophenyl][(6 methyi(3-pyridviilaminglcarboxemide
IN-(5-{[{3R)- -3-(methylamino)pymolidinyljmethyl} -2-flucrapheayD{ (6-
P38 (M) methyl(3- piring xamide
416 (M+H) N-(5- {[(3R)-3{methoxy-N-melbylearbonylamino)pyrmrolidingl fmethyl} -2-
thoropheny))[(6-methvi(3-pyridyl)}aminolcarboxamide
430 (MHED N-(5-{[(3R)-3- (Bthuxth—mdhyIthonylmnu}pymhdmﬂmethyl} -2-
eth idyl)lamina carhuxamﬂe.

444 (M) -{5-([(38)-3-(methoxymethy)4-propanoylpiperazinyl]methyl} -2-
HuorophenyD{&methyvl{3-pyridy]))emino]carboxamide
* biss pviE) N—(S {[(38)-3-(methoxymellyl)- 4-{2-mcﬂlﬂprupamyd}plpmmn}d]meﬂwl}-2-
elhyl(3-pyridyl))amino
5-{{{35)-3-(methoxy-N.melh: lcarl:-an leming lidinylJmethyl}-2-

416 (MAED uf'_. H}EEE) -(ﬁ_ oy - 3’1 . )PF::;'; dinyl] y1}

=5-{[({28}-3-(ethoxy-N-methylcarbonyismino)pyoelidiny] metiyl} -2-
idyl)Yaminolcarboxamide

400 (MAED

N-{(3R)-1-[(4-fluorc-3- {[(5—:11&&13'1(3-
nyridyD)amino)carbonylemine) phenymerhy] lpymolidin-3-y1) -N-
methylacstnids

414 (M-+HH)

N-(5- {[4-(NN-dimethylcarbamoyl)piperidyl)methyl} -3-AuarophenyD[(6-
methvl{ I-pyridyamino]carboramide

400 (MHTD)

IN-(3-fluoro-5- {[4-(N-methylcarbamoyl)piperidyllmethyl} phenyl) [{6-methyl(3-
pyridyl}aminojearboxamide

472 (M)

E;_[I(BS]-I-[(d-ﬂuum-ﬂ-{[{ﬁ~math]rl(3-
idyD))aminolcarbonylamine] phemyl)methyIl{3-piperidyl) }{tert-butexy)-N-
lathvlearboramide

198 (M+H)

athyl A-{(4-methyl-3- {[(6-melyk3-
pyridyl))amino]carbonylaming }phenylimelbylIpiperezinecarboxylate

488 (M+H)

446 (M-I

~butyl {25)-4-[(4-flucro-3-{[(6-metlryl(3-
yridyl))amino]carbonylamino}phenylmethyt]-2-
methox oylale
ethyl (28)-4-[{4-fluoro-3- [[(6-methyl{3-
yridyl))amino]carbonylemino}phenylimethyl]-2-
eth¥lipipemzinecarboxviate

‘melhoxn

lG0 (M+H)

ethyl {25)-4-[{4-fluore-3-{[(6-m=thyl{3-
pyTidyl))amine]earbonylamino} phenyl)methyl]-2-
(methoxymethylipiperezinecarboxylate

474 Qi+ED

methylethyl (28)-4-[{(4-Muor-3- {j(6-metliyl(3-
l?yridyl}}aminn]:.ﬁ:hnnylamino}phenjd)mcth}rl]-z-
methaxymethylpiperazinecarboxylate

130 (MAED)

(5-{[(35)-A- ety 3-(metbcgmetly DpiperasinylImethyl)-2-

amide

heny[)[{6-methylf3-

430 (M+E)

03
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N-{(35)-1-[(4-Luore-3-{[(6-methyl(3-
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430 MAED
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M-{1- [{fluc-m—S ~{[(6-methyl(3-
yridyl))eminn]earbonylamino}phenylymethyij(4-piperidyl)) -N-

414 (M)

~{1-[{4-fluoro-3- {[(6-rethyl(3-
128 (MAH)  pyridyl)amino]esrbonylemino) phenyl)methyl[(4-piperidyl)}-N-
ethyipropenantide

~{1-{(4-fluare-3- {[{-metiyd(3-
lJ}armno]carbunylmnmo}pheuyl]methyl](d—pipmd}rl}}-Z»math)ﬂ—N—

442 (MAED)

- ((3R)-1-{{(4-noro-3-{[(6-methyl{3-
yndyl}}amnn}mrhnnylnnu oo }phenylimethylipyrolidin-3-y1}-N-

- {(AR)-1-[{4-fuore-3- [[(6-methyl(3-

yridy[))amino]carbonylamino } phenylymethyl] pyrrolidin-3-y1}-2-methyl-N-
ethylpropenemide
-{5-[((35, SR}-S 5-dimethylmorphofin-4-y{methyl]-2-flucrophenyl} ((6-

414 (MHH)

128 (M+H)

373 (M4E)

-{(38)-1- [{dr-ﬂuum-ﬂ ([(6-methyl(3-

430 (M+H)  pyridyl))amino]carbonylamino} phenylimethyl] (3-piperidyl) fmethoxy-N-
id

444 (M) d?I})mniﬂolwbnnrlamim} phenyl)methyl](3-piperidyl); ethoxy-N-

IN-{(35)-1-[(4-flucro-3- ([{6-methyl{3-
458 (MHH}  pyridyl))aminejearbonylamine yphenyl)methy]]{3-piperidyl)} -
amefhyl{methylelhaxylcarboxamide

94
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344 (M) N-[2-fluore-5-{piperezinylmethyphenyl] [ (6-methyl(3-
yridyl))sniinolesrboxamtide

methyl (2R)-4-[{4-flooro-3- {[(6-methyl(3-

446 (M+H)  byndyl)jamino Jeerbonylamine] phenylimeathyli-2-

‘'methoxymethyilpiperazineceboxylate

| N-{5- {[{3R}-4-ml3fl 3-(m£thox}'meﬂ=31 perazinyl jmethyl) -2-
430 (M 1£imhammde

eiliyl (ER]-'i-[(d-ﬂuom-B [[fﬁ-melhyl(a-

460 (M)  pymidyD))amine]carbonylaming }phenylmesthyl]-2-
(methoxymethylpiperazinecarboxylate
methylethy! (2R)-4-[{4-fluoro-3-{[(G-methyl(3-
374 (M4H)  poridyl)amino]earbonylammo}phenylimethyl]-2-
{methoxymethyl}piperazinecarboxylate

Ol
1

166 (M1H)

emy] idy] i
N-(5-{[(35)-3 -{mamﬂammn)plpend}'l]meth;ﬂ}-z-ﬂuurophgnyl)[(ﬁamcihyl(ﬂ-
572 (M+H) yoidyanmno]earboxemide
N- [{35}-1-{(4- Auore-3- {[{6-metiyl(3-
428 (M) [pyridyl))amino]carbonyloming) phenyl)methyl](3-pipendyl) }-1H-
mathylpropanamide
[N-{(38)-1-{(4-{lnoro-3- ([(6-methyi(3-
442 (MHH)  pyridy)emino]carbonylamino} phenyl)methyl](3-piperidyl) }-2-methyl-N-
methylpropanamids :
hert-btyl 4-[(4-floorp-3- {[(6-methyl(3-
458 M+H) |pyridyl)}amino]carhonylamino}phenylmethyl]- [,4-
dinzaperhydmepinecarboxylate
100 apny G- ([4-(NN-dimethylcarbamoyl)piperidylmetiyl)-5-fluorapheny)(3-
(MHH) | avlaming)cathoxamide
metiiyl 4 (4-fluoro-3-[(pyridazin-4-
389 (MH) vlam'm:-{gﬂu{ nﬂ@'un@mhm}{l}m@]m’gmﬂnmhnﬂlﬁa
comasg  N5-([BR)-Hethylsulfonyl)-3-{methoxymethylpiperazinyljmethyl} -2-
M) [Auorophenydl(6-methyi(3-pyridylNamina]carboxamide
386 (M) {5~ﬂunm-3 {[4—(N-math}rlcarhamn}rl)plpcndyi]melhyl}phmyl]{il

ethyl 4-({4-flucro-3-[{isoxazol-3-

p78 (MAH) laminn}carbonylamma]phenyl fmethylipipemzinecarboxylate
400 (M+1) - {3-{{{18)-7-ox0-8-0xa-3,6-diazabicyclo[4.3. O)non-3-ylimethyl]-5-
( uorcphenyl} [(6-melhy](3-pyridviPamine]lcarboxamide

- (5-[{{15)-7-0%0-8-0%2-3,5-diazabicycle[4.3.0]non-3-ymethyl]-2-

400 (MHD) [ orophenyl} [(6-methyi(3-pyridvIi)amino]carboxantide
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i lJlIl laminoiph EILJI]E-',&:I pineraznecarboxylate

ethry] 4-[(5 ﬂuoru-H ([(6~methyl(3-
ovridyi)lamino]earbonylamino } phenvllethylloiperszinecarboxylate
~{3-[(4-acetylpiperazinylethyl]-5-flnerophemyl} [(6-meihyl(3-
pyddviDNamino]earboxamide

N-[5-(1,4-diazaperhydroepinylmethyl)-2-fuorophenyl][(6-methyl(3-
yiidviY aminojearboxamide

416 (M+E)

methyl 4-[(4-Tuore-3- {{{6-metiyl(3-
pyridyl))aminag]carbonyleming) phenyDmelhyl]-1,4-

diazapechydroepinecarboxylate

430 (M4F)

ethy! 4-[(4-Auoro-3-{[(G-methy](3-
pyridyl})amine]cathonylaminoe) phenyl)methyl]-1,4-

diazaperhyihoepinecarboxylate

444 (M+H)

methyletby] 4-[(4-fluore-3-{[ (G-methyl{3-
pyridyl))smine]carbonylamine} phenyl)methyl]-1,4-
diszaperhydmoepinecarboxylate
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digzaperhvdrenipy imethyl}phenyD[{6-metiryl(3-pyridyiamino]Jcarboxamide

449 (M)

N-{3-[((1R)-B-methyl-7,7-dioxo-7-thia-3,6,8-tiazabicyclo[4.3.0Juon-3-

vimethyl]-5-Muerophenyl } [{6-methyl{3-pyridy)))amino]esrboxamide
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Ei yndyl))amino]carbonylamine} phenyDmethyljmethyiamine }pymolidinecarbox
ale

416 (MHH)

methyl (38)-3-{[(4-flnoro-3- {[{6-methyl(3-
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Vidyllaminolcarboxamide -

. ethyl 4-{3-(3-fuoro-3-{[{6-methoxy(3-
J146 (MH) erbo Lno}uhemrﬂnrun‘-rﬁmnmzmecarbom'lute

180 (M+H)

o8



nonphenvl | met hyl | ol oeni ri nenet boxYl el e

Hai | | ar ai nol oar boxem de (5-

WOWPI ar ol i dna- 3- y9net hyl am nol net hyl | - 2-f | uor aphenyl | ( 6- net hyl (3- 458

(M+11)

rbutyl(31H 3-HM fluoto-3-([(6-nmethyl (3- yridyl))em nojenb

nyl am nal phot t ypret hyl ] met hyl em nokyrrolidi necarbox |ate g 58 (34+14) 44

(MeH) (5-

ethyl (3-ewi thil)enbrolenboxam de
i dyMem no) car bonyl ammol pheny4) et hyl X4-

(KOH) pyaol i dm 3- 34) nei hyl am nobnet hyl | - 2-f | uor ophenyl) [ ( 6-
(H6cnet hyl ( 3-

neridvilleth vvcerboxan de En-

rethyl -N-(1-((4-fluore-3-

ont - Nr et hyl - N- OF (4Huoi n- 3- H( 6ynet hyl ( 3-
1Hol nam nol car | ynyl ar eno) ohenvl | met | ML( 4- ni eeti cl Yl1l1lcer bonm de
c=1[5-((44thyl(el 'ay] sul Tt onyHem nel pr peti Clyl el hyT) - Z4TnonaphenyT T [
3-ottidvll | pmsaQkpsay bon ami de EMEet hyd fnore-3- ([ (6-nethyl
i dyMam nol cfr bqg,)gferr nol ohenvl | met hyl | (4 | pe I cH nacet am de WM
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id ] amide
-butyl (3R)-3~ {[(4-fluore-3- {[{5-mehyl(3-
458 (M1H)  pyridyl)jemmolearbonylaminoe) phenyljmethyl]methylamino} pyrmolidinecarbox
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(5-{[({IR)pyrolidn-3-yl)methylamino]metinyl} -2-fluorophenyl) [(6-
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IN-ethyl-N-{1-[(4-[luorc-3- {{(6-methyi(3-
444 (M+H)  pyridyl))amino]carbenylamino} phenyl)methyT](4-
_ Di Doxamide
ethoxy-N-ethyl-N- {1-{(4-luoro-3- {[(6-methyl(3- ]
338 (MHH) )}amino larmine ethyil(4-piperidyl)} carboxamide
478 OMHID) IN-[5-( (4 [ethyl(ethylsulfonyl)emine]piperidyl } methyl)-2- Auerophenyli[ (G-
metivil3-pyridylNamine]carbox amide
[N-ethyl-N-{1-[{(4-flucro-3- {[(6-methyl(3-
128 M) | yrigylaming carbonylaminekohenylimethyli(4-piperidyl) facetamide
methy] 4-{(3- {[(6-cyeno(3-pyridyl))amino}carbonylamine} 4
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452 (M+H)
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308 (M+H)
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methyl 4-[(2-methyl-5-{[{(6-methyl(3-
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methyl 4-[(2,6-difluoro-3- {[(G-methyi(3-

hvridylPiamingicarbonylaminot phenvl}methyl] piperszinscerboxylate
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etbiyl 4-[(3- {[(6-acetyl{3-pyridyl)) amino]carbomylamine }-4-
1o henviimethvlipiperasin late

yletiryl 4-[(3- ([(6-acetyl{3-pyridyl)}amino}carbonylamino) -4

fluorophenvlimethyvl]piperazine garboxylale

98

|1 nd(

3-



4-1 (4- Chlor- =Y, o.___g_‘. S
yoidvllla n| n@fﬁ@ F;"- ﬂng'm“ ryfﬁ%mﬁ)ereﬁxyh E‘Sﬁrbox%llpaag mm Dgl'\fhrll)

B e R T T N PR PR e PP PV

et hyl4-[ M (H6-cyeno( 3- pylidyl))am no] eaobonyl am no), -tlfl noroohenvl | ne. t hvl
| pi verari nerarboxylcte MMt tH

di (3-11(6-cYano(31H el yMer ni nenbonyl em no) - 4- |

| or onbenvl | met hvl Thi eer ezi necat oxyl em am 441 (11/41.-..1 nethYl ethvl

44(3- (R6-9Yal 1 9(31) Yriclyl))em nol carbonyhtm|10)-4- fl1 U010 pheuvl| maCa di
at mt |eecarbovylato 97 kb n, "

-{5-[(4-acetyl pi permanyl ) net hyl ] - 2. f| uor opheny1) [ ( 6- oyan{( 3-

vri cHVar ni nol carhorem de (I MP ethyl 4+[ (34[ Man

et hyl Qoyri dyl Dem noi car bonyl am nol - 5-

trifl ner ome/Iht heavinmet hvHOI et anbl eentionyr at e et ny
9- (Mret hyl - Bl @sLnet hyl (3-
HyI | I anunol ar ﬂﬁ gm nol ohenvl ) net hvf| ni (?rrar];‘necar boxMete )" 420| (19

=

vr |1d\r/rFIt Ihgl (c)n I:-j 3 ;fé@{?t {(%Wﬁ%%%% et hyl

o

.vrletyI/Ie

514 (MCHED IN-(5~ ([{1-acetyl(4-piperidyl})meihylamino]methyl) - 2-fleorophenyl)[{6-
methyl(3-pyridviDaminecarboxamide
464 (M) N-[5({[ I{ethylenlfonyD{4-pipecidyl)jmethylemino } methyl)-2-
flvargphenyli[ (-metiryl{3-pyridv]aminoJcerboxamide
- [5-[({}[(tmi—hutux}'}-N-mElh)dcarbnnylammn]ethad}malhylammu}mel‘.h}'l]-
fl 1 alcarhoxemide
140 (M) M- {5-( {2-[{tert-butoxy)}- N-methylcarbonylamino Jethy] }methylamino ymethyl)-
R-flunrophenyi} [((4-[morophenyllemino]carboxamide
418 (VR medhyl 4-f(2-chloro-3- ([(6-methyl{3-
yridylDaminolearbonylamina ygphenylimelhyljoiperazinecarboxylals
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tert-butyi 4-[(18)-1-(5-fluoro-3-{[(6-methyl(3-
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ethyl 4-[(18)-1-(5-fluorp-3- [[(6-melhyl(3-
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ethyl{3-pyridyWapuinoleprboxamide
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fuorophenyllamino]earboxamide

-(2-{[(d-{luore-3- ({4~ °
407 (M+H) croplienyl}amino]cartonylamine} phenylymethy[Imethylaming) ethylymethex
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ﬂth)'l 4-{(iR)-1-(3- ([(6-methyl(3-

398 (MHH) amina]earbonylamino }phenyllefhyl] piperazinecarbox
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yridyDlamino]earboxamide

iyl 4—[(2 A-diffuore-3- ([{6-methyl(3-

120 (M+H) yrdyly carbon heayTn iperazines e

4 20(M+H) rrethyl 4—[(2 5-difluora-3-{[(6-meilhyi(3-
pyridyl)lamino]earbowylamino yphenylimethylpipeazinecarboxylats

398 (M+H) eliérl 4-[2~(3~{[(6-methyl-3-

1 4-[2+(3- {[(6-methyl-3-
12O bvridyaminolessbonylamino}phenyethyilpiperazinecarboxylate
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.0., 14 ( M11. " -(5- ([(1-2-f] MoropEenylI(6- eth+113-maidvill =Mel

car boxem de [ 5- ({114l hyl sul fonyl ) (4- pi peddyl) 1lneeemvel nelM- 2-

Ouneet hem | f (6-mettrvl(3-uvridi/Ilam nolenbeacenm de 446CM TT) '- rE- -]

fl uorookenv111(6-neli M 3-nridyl))em nalcalonen de

(5-[(12-H ert-butoxy)-N nmeMyl ear bonyl em nt el met hyl am nednahy11-

r - Mor ophenv11101- 1Moneher m | em nol car boxem de

ME(54(M ((tert-but oxy)-Nmu hyl car bonyl am no] et hyl ) met hylam aMret hyl)- EI S.
r aka 41(2-((2- (((6-nethyl (3-

vudvMenm nol ear banvl andnol ol i em | mel hvl | oi ver azi neear boxvl e | e et hyl

44( 3-{[ (6- neThyT { 3- X1 dy 1)) ani ndjcar bouram not——teriemenedert

(hen+11met Wikl SFigi neear bcorvlem 4. Compound Name
_Qdain

(3~ {2—[L[ﬂihylsuj:ﬁ:-nyl)plpmmyl]erlhy]}phmyl)[(ﬁ-mcﬂljd (3-

42 () id: inocarhoxemide
o |mettiyl 4-[3-(2-fluorp-3- {[(&meth;.rl{a-
A0 (MDY aminoTearbomylamino {Ipiperazinecarboxylate

rt-bubyl 4-[3-(2-fluore-3- {[(ﬁnmﬂthjrlljﬂ-
472 (MAH) Fﬂmdﬂ,rmammu]cmhunvlamnmlphenﬁ propylipiperazinecarboxnylule
400 (M) methyl 4-[(2-hydroxy-3- ([(G-methyl(3-
pyridyl))zmino]carbonylaming} phonyimethyi Jpipernzinecarboxylale
434 (M) N-{3-{[4-{elhylsul fonyl}piperazinyl jmethyl} -2- xyphemyl){(G-methyl{3-
yridv))aminolcerboxemide
11 QD) M- (3-{2-[4-(N.N-dimethylcarbamoyDpiperazinyllethyl}phemyl) [(6-metiyl{3-
vyridylNamino Jearboxamide
a7 ey [R-3-0- (-{(dmetbylamine)eulfonyl]piperazingl) ethyl)phenyl] [(6-methyi(3-
pyridyl)lamivolcarboxamide
418 (M3ID) | (6-melhyl(3-pyridyl))amimo]-N-(3- (2-[4-
{methylsulfonylipiperaziny]lethyl} phenyl)carboxamide
ethy} 4-{(2-hydroxy-3-{[(6-methyl(3-
414 (M pyridyl) ino methylIni inesarboxylale
420 (M) (2-Tydroxy-3- ([4-{methylsulfonyDpiperazinyl]methyl }phenyl) [{6-methyl(3-
yodyaminalcarboxamide
83 @h‘["‘H} N'{3 [Z{qu:lplpmnyljeﬂlyl]phenyl}[(6—:11&{11};1[3-
pyndylylammo]cerboxamide
N—[.?.-ﬂuom-3-(3-pxperamnylpmpyl)phanpﬂ[{ﬁ-mcﬂw1(3—
P2 MA) b rievhaminojcarboxamide
464 MHED (3- {3-[4{s1hylmlfonyl)piperazinyl]propyl i -2-fluorophenyl)[ (6-methyi(3-
yridyl))aminojcarboxamide
14 D) IN- {3-[34{4-acefylpiperazinyl)}propyl]-2-fluorophenyl } [{6-mathyl(3-
viidylY)amino]Jcarboxamide
athyd 4-[3-(2-fluore-3- {[(ﬁ-muthjrl(S-
444 (MHE) pyridyllamino]earbonyla
methyl 4-[(3-] [(l-hydroxjr-ﬁ-mathyl-ﬂ-
416 (M) yridyDamino]earbonylamino fphenyimetivl [pipernzinecarboxvlaie
434 AHE) methyl 4-f(2-fluoro-3- {{(1-hydroxg-6-methyi(3-
pyngdylNamipo)carbonylamino}phenylimethyllniperazimecarboxylate |
phenylmeihyl (25,610)-4-[(2-fluoro-3-{[ (6-methyl (3-
506 (M)  [pyridy]))amino]earbonylamino} phenylmethyl]-2,6-
dimethvlpiperazinecarboxylale
414 (MHE) IN-{3-[{(38,5R)-4-acetyl-3,5-dimethylpiperezinyl}methyl)-2- flucrophenyl) [(G—
methy]{3-pyridviaming]cartboxamide
-huty] 4-[(2-fnoro-2- ((N-(G-methyl{3-
44 (MHD) | ridyD)carbsmoy!)amine yphemylimeshyl pinemzinecarboxylate
cethyl 4-[(2-fluoro-3- {[N-(6-methyl{3-
116 (M) pyridyl)carbamioyllamino} phenyDmelhyllpiperazivecarboxylate
386 (MH) (ﬁ(d—aﬁlpxpmzmnyljm&ﬂ:ﬁ]-}ﬂumphmﬁ} amino)-N-(6-methyl(3-
yearboxami
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11=1 b1MA41(1S)-1-(5-fiuore-3-
+Mani | oat hvl emi nolOhemmedwnowenei vecar beecel at e
4-1(15)-1-(5-fluom 3- ([(6-methyl(3- weeM | noi nol enbouvl er ei nol obenvlil etM M
emazi neear bonreate m 30 (M.

(R6- met hyl ( 3-

([ (6-met hyl (3_

416+H) (M e ethyl

thyl14-KI S)-1-(5-fluoro-3- vudvlnam n

| czabo vim 1 Menl | eavl WI'der ni neenbor dal e 430(11-113)

d00111-/(3-1[(6-eedl) 1(3-Mi dyl))em nol enbonyl em no) - 4-
fl uar ot hem | nel hi dl ei eseael nenl bexvi ee

El TI[ 2-f 1 uor o- 54nonboli n- 4-yl met MOphenyl ] ((4- i

1. (2-fluaro-5-(ltaetML12-(nethyl ani aMedu4l em nd MeM3( 1) PhenYUE( 6-

et ML( 3-avri

data

dv1//em
Mass Spec

olear boxam de -rn
Compound Name

451 (M-+E)

{[3-({4-[(@imnethylamine)sulfony]] piperazinyl methyl)-2-fluorophenyljanyina} -

415 (MAH)

N-{6-mefird(3-pyridycarboxamide
[(3- {[4-(N,N-dimethylcarbamoyl)piperazinyl imethyl}-2 - Auorophenyljamino]-
N-{G-melbyl(3-pyridyl}icarboxamide

[436 (1)

i (3-{[4-(ethylsulfony])pipemzinyl)methyi} -2-Tucrophenyl}amine -N-(6-
methyl{3-pyridvicerbaxamide,

422 (VHET)

[{2-fiuoro-3- ([4-(methylsulfonyDipiperazinyl|methyl} phenyl}aming]-N-(6-
melhvi{3-nyridyeathoxamide

430 (M+E)

methyl (28,6R)-4-[(2-fluora-3-{[(6-methyl(3-
pyridyl))aminejembonylamine) phenyl)methyl}-2,6-
dimelhylpiperazinecarbonrylate

372 (M+H)

IN-(3-[({38,5R)-3,5-dimethylpiperszinyl)methy]]-2-fluorephenyl) [ (G-methy](3-
pyridyiYlaminojcerboxemide

392 (M+HD

meihyl 4-[(2-Aooro-3-{{{5-methylisoxazol-3-
yhaming] parkonylamino yphenyl)methylipiperazinecarbox ¥lade

1205 Qvi+H)

methyl 4- [(2-ﬂuurn-3 {[{4-

il onylemimo} phen elhyl|plperzi late

413 (MA+H)
430 (V+ED)
456 VD)
383 (M+H)
463 (M-HH)

melliyl 4-[(3- ([N-(6-cyeno(3-pyridy]))carbamayl]amine}-2-

f]porophenylmeihvljpiperazinecarboxvlaie

gyl 4-[(3-{[N-(6-nseatyl{(3-pyddyDNecarbamoylaming }-2-
lfuorophenylimethyl jpipsrazinecarbonylale

othyl 4-{[2-fluoro-3-{ (N-[6-{trifluoromethyl}(3-
pyridvlleabamoyi} amine)phen o piperazinacarbox
methyl 4-( {2-Anoro-3-[(N-(4-
mvrdyllcarhsmoyDaminolphen melhyl pipernrinecarbaxylate
[{3-{[4-(e=etidinyleu! fonyl)piperazinylimethyl  -2-Nasrophenyl)amino ]-1N-(6-
preeth y1(3-pyridyDicarboxamide

472 (MHED

kert-butyl (58,3R)-4-[{2-fAuom-3- {[N-(6-methyl(3-
yridyearbamoyl]emine} phenylimethv]]-3, S-dimethylpiperzinecerboxylale

430 QvHE)

nethyl (58,3R)-4-[{2-fluoro-3- {[N-(6-methyl(3-
vridylY)earbamoyllamino methyl]-3,5-dimethylpi

414 (M)

( [3-[((68,2R)-4-acetyl-2,6-dimethylpiperazinyl)methyl]-2-
fluorophienyli}aming)-N-{6-methyl(3-pyridyYicarboramide

443 (M+H)

{(58,3R)-4-[{2-lnoro-3-{ [N-(6-methyl{3-

idyl))carbamoyljamine] phenylimethyl])-3,5-dimethylpiperazinyl} -N,N-
dimethylcarboxemida

464 (MAH)
479 (M)

182 (M+H)

{3- {[{65,2R)-4-(ﬂhylsulfonyl]-lﬁudimnﬂzylpipmz:inyl]maﬂwl] -2
he i 1 idyl

neol | em | em nol enboxaol de

{[3-{{(68 2R)-4~[(ﬂlmﬂlhylammn]3u]fun}rl] -2,6-dimethylpiperazinyl} methyl)-2-
ramide

-[2-fluoro-3- (1,2,ti-tnnznln[i,d-u]plpcmmn-'?—ﬂmnﬂlyl)phmyl] [{6-methyl{3-
pyridyYlamino]carboxantide

396 (MAH)

N-{2~luore-3-[(3-methyl(1,2,4-trizzolo[ 3 ,4-clpiperaain-7-

yiYimethylinhenyl} [(6-methyl(3-pyridyINaminolcarboxemide
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49 (1'111-'' 42-fluoro-54

(met hyl [ 2- (et hyl am nMet hyl | am nol net hyl ) pheayl11[ (4 -

fl uor eehenyl ) am aol ear boxam de - (2-([(4-11luoro-3- ([(4-'

or ophenyl ) am ncdcar bonyl am nol phenyl ) net hyl ] medayl am no) et hyl ) net hox
Mret t edear boxem de 91(114+11) 42- (((4-flooro-3-1[0-

eor opheayOem uo] ear bonyl em no) pEwanyl ) net hyl ] ndhyl ezai uMet hyl ) - Net hnnaeet em
ide 09 (M (() ethyd44 -[(2-cyano-5- ([ (6eanthyl (3-

vddeR) em nel ear bonvl ar ni nol ohenvi | medr el bi ver azi neenboxvl abe 20 (M4H) et hyl
4-1(3,4-dffl uom 5- ([(6-netyl(3-

vl |) enni nollembonT em{no) Mm eDelChvliTni ver ezinécal boelTete 27 ( VFH)

-12-fl uorn-Saceehw!| ( 2- nellayl (meth 1 no] et hyl]

eninothhyIlphgmﬂ?%(4- unepheniIenino¥%§#%@§gﬁggg Mass Spec datR

Conpound Na”l% LM - VIN- {3-[(3-elhyl(1,2,4-triazolo[3,4-c]piperazin-T-y)methyl]-2- fuorophenyl} [(6-

1O MED  biotin3-pyridyieminalearboxamide

108 QD N-(2-fluarn-3- {[4-(methylsulfonyl)piperazinyifmethyl} phenyl}d-
pyridylamino)carboxemide

122 i) -(3~{[4-(ethylsulfonyl)piperazinyl]methyl}-2-fluerophenyl)(4-
yridylmninojcatbogamide

melhy] 4-[(2-fivoro-3- {[(6-methyi(3-

+ . - -
102 (VD pyridyl am na}phenyl
Exampie 10
Target Identifleatfon Asspys
[00204) Specificity nsrays: Specificity towards cardiae myosin is evaluated by

comparing the effect of the chemicsl entity on actin-stimulated ATPase of & panel of myosin
isoforms: cardiac, sheletal and smooth mascle, at a single 50pM copcentration or lo multiple
conceniratons of (he chemical antity.

Example 11
I vitro Models of Dose Dependent Card(ac Myesin ATPase Modulation
[00205] Reconstlinted Cardiac Sercomere Assay: Dose responses are measued
uging & calcium-buifersd, pymuvats kinase and [actafe dehydrogenase-conpled ATPase assay
conlaining the following ragents {conceniralions expressed are final assay concentretions):
Potassimn PIPES (12 mM), MgClz (2 mM), ATP (1 M), DTT (1 mM), BSA (0.1 mg/ml),
NADE (0.5 mM), PBP (1.5 mM), pyruvate kinase {4 T/ml), Jactate dehydrogenase (8 Tlml),
and ANTIFOAM (90 ppm). The pH is adjosled 1o 6.80 at 22°C by eddition of potassium
hydroxide, Calcium levels are controlled by a buffering sysiem containing &.6 mM BEGTA
and varying concenlrations of calcium, to achieve a free calcium concentration of 1x107 M 1o
Ix107 M. -
[002046] The pmtein components specific to this assay are bovine cardiac nouyosin
subfragment-1 (typically 0.5 yM), bovine cardiac ectin (14 pM), bovine cardioe tropomyosin
(typically 3 ;M), and bovine cardise troponin (typically 3-8 uM). The exact concentrations
of tropomyosin rnd troponin are determined empirically, by Gtration lo echieve mexonal
difference in ATPase activity when MEASURED in the presence of 2 mM EGTA versus that
measured in the presence of 0.1 mM CaCle. The exect consentration of myosin in the agsay iz
alea determined emipirically, by liftation to achieve a desired mic of ATP hydrolysiz. This
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fl uoronheavl| f(4-fluoroofirovl)

N-(5-[({2-HethyLsul fonyl pnelityMn uMet hyl) nel hyl em co) 1]- | emboxam de
48 (144H) corochonvil em nol car box

N-[ S-fl uoro-3-(nor pbohn-4-El mM Yl ) PEecYSKI - ami de 404 (4+H) -(2- ([(4

ef lucro-3- ([ (6-net hyl (3-

yri dyH) am no] cadsnyl nti aoHhenyl PaMyl ) nel hyl am ao) MoyHnet hoxy- Net hvl caxboxem
ide 388 (MEM N-(2- Il (4-Huoro-3- (I(6-ntlEM 3-

eyridyl))am noi cabonyl om nol phenyl ) nmet hyl i met hyl am nol et hyl ENmhvi er nee

mdge " IEl) ebutyld-HS) 3- ([(6-nmet.i

wi dvi ) | ani naﬁr&ealhatﬁwwlﬁar%%‘rﬂﬂé délF @éﬁ%ﬁﬁ%ﬂé&%ﬁ&ﬁ%ﬂﬂ&?&“ﬁﬁmﬁ‘ﬂﬁml 3

HI SEI - pi | mae@hpydpeandd hi nenvl 11 (6-nmethrli3vridvlillem nolcarmd 88 (84441) |
4- KI SVES- | f 6cel eMVE

vri dvMeni col @& Boﬁa%ﬂe@@ﬁﬁfﬂpww&@&ﬁ@%:ﬁw % MHH)

corresponding to 25% or 50% of meximal ATPese activily (pCags or pCaso), 50 2 preliminary
experiment is performed Lo test the response of the ATPase activity to free calcium,
concamrations in the range of 1x10°“ M to 1x10% M, Subsequently, the essay mixture is
adjustad to e pCasy (typically 3xl 07 M), Assays are performed by first prepering a dilution
geries of lest compound, each with an assay mixture conlaining polassium Pipes, MgCla,
BSA, DTT, pyruvale kinase, lactate dehydrogenase, myosin subfragment- [, antifoem, BGTA,
CoCls, and water. The assay is started by adding 2n equal volume of solution conteining
potassium Pipes, MgCla, BSA, DTT, ATF, NADH, PEF, actin, tropomyosin, troponin,
antifoam, and water. ATP hydrolysis is mouitored by ahsorbance at 340 nm. The resulling
dpse response curve ig fif by Lhe 4 pazmeler egoalion ¥ =Bollom + {{Tap-
Bottor)/(L-H(BCS0/X )y Hill))). The AC1.4 is defined as lhe concentration at which ATPase
activity is 1.4-fold high=r than the bottom of ithe dose curve,

[G0208] Cardlac Myofibril Assny: To evaluate the effect of chemicel anfities on the
ATPase activily of full length oerdisc myosin in the context of native sarcomere, skinned
myoDbril esseys are performed. Cerdise myofzbrils are obtained by homogenizing cardiac
ligsne In the presencs of 2 non-ionic delergent Such treatment removes membranes and
majority of soluble cytoplasmic proteins but leaves intacl cardiac sarcomeric acto-myosin
apperatus. Myufibrif preparetions retain (he ebility fo hydrolyze ATP in e Ca™* controlled
manner. ATPast aclivilies af such myofibril preparations in the presence and absence of
clhiemical ENTITIES are assayed at Ca™ concentrations across fhe entire calcium response range
bt will preferred calcinm concentrations giving, 25%, 50% and 100% of a maximel rale.

[0D209] Myofibols cen be prepared from efther fesh or flash frozen tissue thal has
been rapidly thawed, Tizsue is minced finely and resuspendex in a relexing buffer containing
the Following reagents (concentrations expressed ere final solution concentretions): Tris-HCl
(10 M), MgClz (2 mM), KCL(75 mM), EGTA (2 mM), NaN3 (1 mM), ATP (1 mM),
phosphocreatine (4 mbg), BDM (50 mM), DTT {1 mi), benzamidine (1 mi), PMSF (0.1
mM), lenpeptin (I ug/mi), pepstotin (1 ng/ml}, and triton X-100 (1%6). The pH is adjusted to
7.2 at 4°C by addition of HC]. After addition of EDTA ta 10 mM, the tissue is minced by
hand et 4°C, in a cold reom end homogenized using a Jarge rolor-stator homogenizer (Omni
Mixer), Afler blending for 10s, Lhe material is pelleted by centrifugetion (5 minutes, 2000x g
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D T T

Y14- Rl S1-1-(3-0-01e(MK3- dvll | am nol carbondem na |

oheeM etin/theiverazi pecal taxichte n., +l A

-(3-{(1S)-144. (edeyi eul fon. Si Pecazi nyli el hyl) phenyl) ( MeneM03-

vridvMem nol eceboxam de n 82 (Ma'" N

" (3-Hl SH (4- ecetyl pi peannypot hySphenyl 11(6- et hyl (3 vri dvMam nt el enboxemni de
24 (UCH) {ZEMom S- Knet hyl

(i mel lyi (net hyl eal f onmiVam nol ci t hyl ) em npnet hEl i pl | eM K(6- meMPESM/I | | em nol e

ar boxam de 38 (1)44H)
5-M2-1isSlYilnmfonyil met h%emmi et hyl I ral ammo) et hyl ] - 2-
or ool i eny1) me6. 4/&NMIRe iy iprls)aredthon regusngndsd iinda SendidPudfer containing the

ethyl4-[ (| 3 e o) Tei
i N hol SAPEas ek e éatols omrpspados e sfvon concetoplons) Ty 1
| hy14- [ ( 11 MepOEEL 73 #0480, 3G @dM), KC1 (75 mM), EGTA (2 mM), NalN3 (1 M)}, Triton X-
.dvlilem noy 9

C

" 4-[(18)-1-(2-f % rﬁ%ih%w 6- met h %érmﬂ%ﬂp&%%mw@ﬁ% LU
vridsi) | am Bibsbpelas pmasied styemt lioesthy bhsfdemegenizalion FoiE| te ro@0sLEMEM
homogenizer in 10 volumes of slendard bulfer, followed by centifogation. To remove
detergen, lhe myoftbrils are washed several more limes wilh standerd buffer lacking Triton
X-100. The myofibrils are ten subjected to thres ronnds of graviiy Sltration using 600, 300,
end fmally 100 m nylon mesh (Spectrum Lab Products) o generale homogenous mixtures
and pelleted down. Finally, the myofibrils are resuspended in a slorage buffer containing the
following reagents {eoncenmrations exprassed are final solution concentralions): Potassium
PIPES (12 mM), MgClz (2 miM), and DTT (I mM). Solid sucrase is added while stirming to
10% (w#v) before drop-freezing in liquid nitrogen and storage at -80°C,

[00210]) Dose regponsss are messniad wsing a calcium-buffered, pyravate Kipase and
lactale dehydrogenase-coupled ATPase assay confeining the following reagents
(concentrations expressed are finel assay concentrations): Potassivm PIPES (12 mM), MeCla
(2 M), ATP (0.05 mM), DTT {1 M}, BSA (0.1 mg/mD), NADH (0.5 mM), PEP (1.5 mM),
pyrrvele lanage (4 TAnl), lactate debydropenase {8 U/ml), and entifoam (30 ppm}. The pH is
adjusted to 6.80 at 229C by addition OF polassium hydroxide, Calcium levels are controlled
by a buffering system containing 0.6 mM EGTA and varying concentrafions of calcium, to
gclieve a free calcium concentration of 1x107 M 1o 1x10”° M. The myolibril concentration
in the final assay is typically 0.2 io I mg/ml.

[00211] Dase responses are typically measured at fhe calclum concentration
corresponding to 25%, 50%, or 100% of maximal ATPase activity (pCaas, pCase, pCarer), S0
a preliminery experiment is performed to test the response of the ATPase activity to free
caleium concentrations in the ranpe of Ix10™ M to Ix10° M. Subsequently, the assay
mixture is adjusted to the pCam (lypically 3x167 M), Assays are performed by first preparing
e dilution series of test compound, each wilh 2n assey mixtne conlaining potessium Pipes,
MgCla, BEA, DTT, pyruvate kinase, laclate dehydrogenase, cardiac myofibrils, entifoam,
BGTA, CaCl,, and water. The assay is sterted by adding AN equal volume of sohution
camtaining potassium Pipes, MgCl, BSA, DTT, ATP, NADH, PEP, entifoan:, and weter,
ATP hydmolysis is monitored by ebserbance at 340 nin.  The resulting dase response curve is
£l by the 4 parameter equation y = Boliom + ((Top-Botlom)/{ 1 +H{(BCS0/2)*HilD)). The
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yl
4-H S) - 1- (2-fl uono- 3-1(0- net hyl ( 3- Mam et ol car banyl am nol plieulleil mipinera

zi necell eoxyla ( 8 (14411) -KISE /
- (4-acetyl pi peam nypet hyl ]-2-fl uor opheaMVs- nel ME3-  Eri dvMem nol car boxam de

20 (+H) i1iyl4-[(2,4-difluom 3- Wmt | Eyl ( 3-

olieavO fl U ytbipr!aiiecErtoxvlate m arl ecocvl 488(141+1) ethyl
9-[(2,5-difluono-31(6-neillyl(3-

wi di dl | euni nol cer boneam nol ohenvi ) mel hvl bi per azi necar boxvi 88 (1'4+11)

et hyl 442-(3- 6-net hyl-3- et hyl, . . .
VI 1 i ol o arAHoH ARk oh EAmerBbio ot hish ATRwe aqtvbyisi! eleabes i o  2- (3-
([ (6-net hyi H3ttomiofib) andegkear bonvl am col ohenyl | et hyl | pi oer azi necal boxm at e

Example 12

Myocyie Asgays )

[00212) FRAPARATION OF ADULT CARDIAC VENTRICULAR BATMYQCYTES. Adult mels
Sprague-Dawley rats are enesthelized with a mixture ofisoflurane gas and oxygen. Hearis
are quickly excised, rinsed and the ascending aorla canmulated, Continuous refrograde
perfusion is initiated on the hearts af » parfision pressare of 60 cin Ha0, Hearls are first
perfused with 8 nominelly Ca®* free modified Krebs solution of the following composition:
110 mM NaCli, 2.6 mM KECL, 1.2 mM KH>PO:« 7H;0, 1.2 mM MgS04, 2.1 mbf NaHCOa, 11
mb] glucoze and 4 mil Hepes (all Sigma). This medivn is not recirculated end is continnally
gesged with Oz, After approximately 3 minutes the hearl is perfused wilh modified Krebs
buffer supplenionted with 3.3% collngenase (169 p/mg activity, Clags IT, Worthington
Biochemical Corp., Frechold, MJ) and 25 pM finel caleium concentration until the heatt
becomss enfficiently blanched end soft. The heart is removed fiom the cannulas, the afria
end vessels discarded and lhe veptricles ars cut into small pieces. The mypoytes are dispersed
by gentle epitation of he ventricular Gssue in fresh collagenzss containing Itebs prior to
being gently forced through a 200 pr nylon mesh in a 50 co tube. The resulting myocyles are
resuspended in raodified Krebs solulion containing 25 pm caleivm. Myocyles are made
calcium tolerent by addition of a calcium solubion (100 miv stock} at 10 minute intervals until
100 pM calcium Is achieved. After 30 minutes the supemnatant is discarded and 30 — 50 ml of
Tyrode buffer {137 mM NaCl, 3.7 mM KCL, 0.5 mM MgCL, 11 roM glucose, 4 mM Hepes,
and 1.2 miv CaClz, pE 7.4} is edded to cells. Cells are kept for 60 min at 37°C prior lo
initiating experiments and nsed within 5 hrs of isnlation. Preperations of cells are used only
if cells first passed QC eriteria by responding to a slandard (>150% of basal) and
isopraterensl (ISC; > 250% of basal), Additionelly, only cells whose basel contractility is
betweon 3 and 8 % are used it the following experiments.

[00213] ADULT VENTRICULAR MYQCYTE CONTRACTILITY EXPERIMENTS.  Aliquots of
Tyrode buffer conteining myocytes are placed in perfusion chambers {series 20 RC-27NE;
Wanrner Instruments) complefs with Leating platforms. Myoeyles are allowed lo atlach, the
chambers beated to 37°C, and Lhe cells then perfused with 37°C Tyrode buffer. Myooytes are
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Maas Spec data Conpound Nane , (3-12-14-

ert hyl sul f onyhpi perazi nyOel hylj phenyl) 1( 6- 1nat hyl ( 3-

| etyl || amt nal car hoxaaa' de 30 "'''/' nmethyl 4-13 (2-fluoro-3-11(6-nethy4(3-
yri ch/ Mal | unol car bonvl am no/ ohawi | ar ohYl | oi Der azi necewhoxyl al e a-butyl

4- (3-(2-fluare-3-106-net hyl (3-

1" cl yMani sol car honyl ezni nol yhenvf |l orannl i pi verazi necarbntylate 400 (M'm
/y141( 2- hydr oxy-3- a(6-nethyl (3-

dad) anhol ear bouvl am nol hhorw | net hvl | phoer azi neear baryl ate ,

43- (144Lhyl aul t anyOpi per azi nyll net hyO- 2- hydr ox3pheny11(6-i nel hy1(3- ,
Yridvl))auufigii stﬁﬁllilhl&:l'fat-!d&m with plalinum electrodes (20% above threshold). Ooly cells fhat

;3 12- 1o Knndh oty caahaumyOpt per a2l VLSt L LReL YOI et
-13-(2-214(0b adtﬁﬂﬁ)élbam somjradl iy chlet &6 hal) Moug ddRlablettivd ddd&thiget h) 1P-
d¥l harorol Ca.r QIO %;m: 9 e {60-240 Hz) charge-caupled device camers, the Images are digitized and

displayed on a computer scresn at 2 sampling speed of 240 Hz. [Frame grabber, myopacer,
acquisition, and enalyziz saftware for cell contractility are available fiom IonOptix (Millon,
wA)] After & minicunm 5 mainule basal contractilily period, test compounds (0.01 — 15 phi)
are perfused on the myocytes for 5 minutcs. After this time, fresh Tyrode buffer is perfused
to determine compound weshoul charscteretics. Using edge detection strategy, contractility
of the myocytes and conbrmction and relaxation velocities are continuously recorded.,

[002Z14] CONTRACTILITY ANALYSIS;  Three or more individual myocytes are fested per
chemieal enfity, using bwo or moers different myocyte preparations. For each cell, twenly or
more contractility teansients at basal (defined as 1 min prior o infosion of the chemical
enfity) and afier addifion of the chemical enlity, are averaged and compered, These average
transients ars analyzed 1o delemaine changes in diestolic lenpth, end usimp the Joowrizard
analysis program {JonOptix), fractional shortening (% decrease in the diastolic iangth], and
maximum conirection and relaxation velocities (m/sec) are defermined. Analysis of
individnsl cells are combined, Increase in Frackional shortening over basal indicates
potentialion of myocyte conimretility.

[00215] CALCTUM TRANSIENT ANALYSIS: Fura loading: Cell permeable Fura-2
{Moleculer Probes) is dissolved in equal amounts of phronic (Mol Probes) and FBS for 10
min st RT. A I ¢M Fura stock solution is made in Tyrode buffer containing 500 mM
' probenecid (Sigma), To load cells, this solution is added to myocytes al RT. Afler 10 min.
the buffer is removed, the cells washed with Tyrode containing probenecid and incubaled at
BT for 10 rnin. This wash and incubation is repested. Simultaneous canirectility and
calcium measmements ars determined within 40 min, of loading.

[0D216] Imaging: A test compound is perfused on cells. Simullaneous contracllity
and calelum iransient rafios are deiermined af baseline and efter addition of the componnd.
Cells are digitally imaged and contractility delerntined as described above, using that a Ted
filter in the light path to avoid mierference with fluorescent ealoiom measnrements.
Acquisilion, analysis soflware and hardware for calcium transient anaiysis ere obtained fiom
TonOQptix. The instrumenlation for fluorescence measurement includes & xenon erc lamp and
& Hyperswitch dual excifation light source Lhat allemates between 340 end 380 wavelengths
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mis (M" (6-nmal hyl ( -pyridyl Damhaal - NA3-12-14- nethyl sulfyllif oeraaei
vl | el hyl / oheni dl car boxanai de 14 C AcH) Y14- 1( 24i Ydnhey- 3- 11( 6- net 1yl ( 3-
dvl | I amrol ear banyl am nol ohenvOnet hyl | vi ver azi nee- ar boxyl al e 420 Q4+}])

g d -hydl ur namaY- 3Thab-
(fd-(al mel h.Y1,4711100Y1) Yhaeeaei nYl | net hYl ) PheeY01(d- net hYg3- 82 04+
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| ai dYMennnal ear boxam de 72 [2-fluoro
3- ( 3- pi per aei nyl pmpyOphenyORGenet hyl (3- | ai dvThanmol car boxam de

at 100 Hz by a galvo-driven miiror. A liquid filled Light guide delivers the dual sxcitation
light to the micrascope and the emission flucrescence is delermined using a photomultiplier
fube (PMT). The flnorescence system interface routes the PMT signal and Lhe rafios are
recorded using the TonWizard acquisition progem.

[00217] Analysis; For eash cell, len or more contractility end caleium ratio transients
at bagal and after compound eddition, where averaged and compared. Contreclity average
transients are apnlyzed using the Tonwizard analysis progrem to delermine changes in
diastolic length, and fmctional shortening (% decreass in the diastolic length). The averaged
calcium ratio transients are analyzed using the Iomwizand analysis program to determine
changes in diastelic and systolic ratios and the 75% time to bascline (T3:).

[002118] DUrABIITY: To determing the durabilily of responss, myocytes are
challenged with a test compound for 25 mimites foliowed by a 2 rmin. washout period.
Contractility response is compared et 5 and 25 min. following compound infusion.

[00219] THRESHOLD POTENTIAL: Myocytes are field stimnulered at a voltage
approximately 20% above threshold. In 1hese experimenis the {brashold vollage {minimum
vollage to pace csll) Js empivically determined, the cell paced at that threshold and then the
tesl compound is infosed. After the activity is at steady stale, the voltags is decreased for 20
seconds end then reslarted. Afterslion of ion channels corresponds bo increasing or lowering
the threshold action potential

[00220] Hz FREQUBNCY: Cuonfrachility of myceyles is detenmnined al 3 He as follows: a
[ min. basal ime peint followed by perfusion of the test compound for 5 min. followed by a 2
min. washout. ARer the cell comtractilify has returned completely to baseline the Hz
frequency iz decreased to [ After an initfal acclimation pericd the cell is challenged by the
same compound. As this species, rat, exhibits a negative force frequency at 1 He, at 3 Bz the
FS of the cell should be lower, bul the cell should still respond by increasing its factionsl
thoriening in (he presence of the compound.

[00221] ADDINTVE WITH ISOPROTERBNOL: To demonsirate thal a compound acl via a
differeni mechanism then Lhe adrenergic stimulant isoproterenal, cefls are loaded with fora-2
énd simultaneous measurement of contrzetility end caloiun Tatios are determined. The
myocyles are sequentially challerged wilh 5 pm or less of e test cornpound, buffer, 2 nM -
isoprotersnol, buffer, and a combination of a test compound and isoprolerencl,

Example 13
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(3-13-14- (el hyThul f onyOpi perazi nyl | propyll - 2-f| uar ophenyl) [ ( 6- net hyl ( 3-

vri t hdham nol eat horar hi de 14 | hel +FI )

(3-13-01- acedyl pi perazi nyl ) propyl ] -2-fl uoraphenyl | d( 6- net hyl ( 3-

vri dYl nanmol car boxam de  yi 4-13-(2-fluone-3-E6-nellaY113- Yrichel ham

nol ear benv am no) oheavl harooYl | oi oet art neear hoxyl he 416 (M+tFO eel Y1
44(3-{[ (1- hYdr oxy- 6- nel hyl - 3-

yri dynam nol ear honvl eani nal ohenyhmat hvi | r ever azi necarboxvlale ethyl 4-[(2

fluorch3 fra hydroxy-6-nethyl ( 3-
Yri dad) | am ool ear bot Yl ami nohdi envOnet hel | pi aer azhl ecar hoxvl at e 06 MAI)

hel | fi | hel h¥ vig® dogeliof Drosq Deptodend CAdi6- Kyeinhdy/T¥8e Modalation
yridyl))ani gagear bonyh aReRak e % He prifla adlbbE\dRLAR Adlpenar boxyl el e
lissues. Skeletal and emoath muscle myosing used i the specificity studies are purified from
1ebbit skeleial muscle and chicken gizzards, respectively. All myosins ueed in the assays are
converled to a single-headed soluble foom (S1) by & limited proteolysis with chymotrypsin.
Other sarcomeric componenls: troponin complex, lropomyosin end actin are purified from
bovine haarls (cerdiac sarcomere) or chicken pectoral muscle (skeletal sarcomere).
[00223] Aclivily of myosina is monitered by measuning the reles of hydrolysis of ATP.
Moyoain ATPase 32 very sipnificantly activated by actin filaments. ATP turnover is detectad
ifi 2 coupled enzymalic assay using pyruvate kinase (PEK) and lackete dehydropenass (LDH).
In this aszay each ADP praduced es 2 result of ATP hydrolysis is reoyeled fo ATP by PK with
a simullanecus oxtidation of NADH molecu]s by LDH, NMADH oxidetion can be convenientiy
monitored by decrease in absorbance 21 340nm wavelength.
[00224] Dose responses e messored using a calefum-buffered, pyruvate kinase end
lectele delydrogenase-coupled ATPase assay contaiming the (ollowing reagenis
{concentrations expressed are {inal arsy coneenlrafions): Potassium PIPES {12 mb), MeCle
(2 mM), ATP (1 mM}, DTT (I mM), BSA (0.1 mg/ml), NADH 0.5 zald), FEP (1.5 mM),
pyruvite kkinase (4 Ufml), lactate dehydmpgenase {8 Ufml), end antifoem {90 ppot). The pH is
adfusted (o §.30¢ al 22°C by addition of potassinm hydroxide, Calcinm levels are controlled
by a buffering syslem containing §.6 b EGTA and varying conceniretions of calcium, to
achieve a free calcinm concentration of 1x107 M to 1107 M.
[00225] The protein components epecific to (his assay are bovine cardize myosin
subfrgment-1 ((ypically 0.5 M), bovine eardiac actin (14 pM), bovine cardize tropomyosin
(typicelly 3 pb), and bovine cardiec troponin (iypically 3-8 pM). The exact concentraons
of tropomyosin and troponin ere determined empirically, by litraHon to achieve meximal
difference in ATPase activity when measured in the presence of 1 mM EGTA. versus that
measured in the presence 00,2 mM CeClz, The exact concenuration of nyyosin in the assay is
elso defermined empirically, by tilretion to achievs a desired rate of ATP hydrolysis. This
varies between protein preparalions, due to varialions in the fraclion of active melecules in
cach preparation. -
[00226) Compound dose responses are typically measured at the calcium concentration
corresponding fo 50% of maximal ATPase aciivity (pCaso), so a preliminary experiment is
performed to test {he response of the ATPase activity to free calefn concentrations in the
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-13-K(32, 5R) 4- acetyl -3, 5-di ni et hyl pi perezi nyhnet hy1] - 2-f | uor opheny01( 6-

et hyl | 3dhai dvl heani nolcatntem d a -butyl 9-1(24l1aoro-3-1(N-(6-nethyl (3- /
dynl ear banmoyl | am no/ ohenvhnel i vi | oi her azi neet uboxyl ate 416 ( M+H)

13/ 14-1(2-fl aore-3- ffle-16-111ell aY1l0-

vei dyl | | oar banovl | ami nobhenyQOrel hyl | oi oer azi nechboxyl ate 86 (I N |a)

/W dvThear boxam de

13-101- acel yl pi perazi nyl | met hy11- 2-f | uar ophenyl )am no)-N-(6-nel I tyl(3-
Mass Spec data Conpound Nane in 45+111

([3-(14-[(thmet hykruno) sul f onyppi per azi nyl | net hyl ) - 2-fl uer ophonyl j anunc).
46- el | y/ 1( 3angenf UﬂO bﬁnhmﬁbﬁ'ﬂl}m ﬂésa:{u&iﬂ}r, Lthe assay mixture is adjusted lo the pCaso

4(31,111- thyll-
(b vouay 111 TR HENE SRR ARG AR lfbiads FafiGTRAENR IS S ")
(3-1[ 4- (et hmmmmmmymmmpmmamm PBAj DT~ 10- ( 6-

(211 tor o PR RERE R Bvogenssn, sl oV RS L1 B AP T Coly

et hvl C3- ni niwgferf Theoewy sitseted kol addiag én ¢opalhdlume ufsnlmmn containing potessiom
Pipes, MgClz, BSA, DTT, ATP, NADH, PEP, actin, trepomyosin, troponin, antifoam, end
water. ATP hydrolysis is monitared by absorbance at 340 nm. The resulting dose response
curve is fit by the 4 parameter equation y = Bottom + ({Tap-Bettomy/( [-H{EC50/20~HiiL)).
The AC1.4 is defined as the conecentration af which ATPase activity is 1.4-fold higher than
the bottom of the dose curve.
[o0227] Ability of a compound to activate cerdiac myosin is evaluated by the effect of
the compound gn the actin stimuleted ATPase of 81 subfragment.  Achin filaments in the
assay are decorated with tropenin and tropomyosin and Ce+ concentraiion is edjusted to a
value (hat would resuli in 50% of maximal sctivelior. 51 ATPase is measured in the presence
of r dilulion series of the compound. Compound conceniration required for 40%% z'mt:ivatinn
above the ATPace rale measnred i Lhe presence of control (equivalent volume of DMSQ) is

reported as AC

Example 14

Ir vive Eractional Shoriening Assny

[00224] ANTMALS Male Sprague Dawley rets from Charles River

Laboratories (275 - 350 g) are used for bolus efficacy and infusion studies. Heart failure
animels are described below, They are housed two per cage and have sccess to food and
water ad /ibitup. There is a minimum thres-day acclimation period prior to experiments.
[00229] ECHOCARDIOGRAPHY Animals are anestlietized with isoflurane and
maintained within a surgical plene throughout the procedure. Core body temperelure is
maintained at 37°C by using a healing pad. Cnce anesthelized, animals are shaven and hair
remover is applied to remove sll (reces of fir from the chest area. The chest area is further
prepped wilth 70% ETOH and ulitasound pel is applied. Using a GE System Vingmed
ultrasound system (General Blectric Medieal Sysiems), a 10 MHz probe is placed on e chest
wall and irnages are acquired in the short axie view et the level of the papillary muscles, 2-D
hi-mode images of Lhe |eft veniricle are teken prior to, and efter, compound bolus injection or
infusion. fu vive fractional shortening ({end dirsiolic diameler — end systolic diameter)f end
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vridvillam nal ear boxesidc nethyl 4-1(2-fluoco-3-{[(5-nethyllsosazol - 3-
Dantiol =bora'l hll ethel hi serazi necarboxvl ate 405 Sl

ethyl4-[(2-fluoro-3-{[ (4-

uor oeheel vDenenel ear bonvl em nolohenvl | et hel | pi essesi necar boxyl ate et hyl
4 -[(3- ([N-(6-cyano(3-ppidyl))carbanmypam nol- 2-

er oel scnvl / gt diathss ¢ 380 R RHRInSd 5KnSly30ordMiidlode Aegds tbing tie GE
-[(3-(F-(6-acetyl(3-pyridy0)casi aanoyl | ansi nol- 2-

ocoodenv| hnBelPd; JoBpgeprei=rs cal boxvl at e

314- (12-f| uPngz_m?- aN- Berutianh heafioRirULY (3- 00t g philid &a%ﬁ%m n
)ohvl | met hyl P. i perasi necarboxvle re 388 ethyl 4-([2-11lvoro- -[{Plf)l-
" dvi | car barBtrtiPuah Siorerians Aerminsr Nelpererhecardicgranipeas dpsiiad gbeye. Forbolus

end infision protocels, five pre-doss M-Mode imapes are lalken at 30 second intervals prior to
bolus injection or infusion of cempounds. After injection, M-mode images ere taken al I min
and at five minute infervals thereafior up lo 30 min. Bolus Injection (0.5-5 mefkg) or infitsion
iz via e fail vein calheter. Infiision paramelers are determined from pharmacokinedic proflss
of the comipounds. For infusion, animals received a [ minuts loeding doss immediately
followed By & 29 minufe infusion dose via a tail vein catheter. The loading dose is caleulafed
by determining the target concenlration x the sieady state volume of distribution. The
meintenance dose concentration is defermined by taking the target concentration x the
clearance, Compounds are formulated in 25% cavitron vehicle for bolus and infision
protocols. Biood samples are taken o defermine the plasma concentration of the compounds.

Example 15

Hemodynamidcs in normal and heart fallure animals

[00231] Animals are anesthelzed with isoflurone, maintained within 2 surgical plane,
and then shaven In preparetiop [or cethelenization. An incision fs made in (he neck region and
1he righ( carotid artery cleared end isolatedd, A 2 French Millar Micro-Up Pressure Catheter
(Miller lnstrumenls, Houston, TX) is cannulzated inte the right carotid ertery and Greadad past
the eorta and inlo the left ventricle. End diastolic pressure readings, max + / - dp/dt, systolic
pressures and heart rale are delermined continuonsly while compound or vehicle is miused.
Measuranents are recorded and analyzed using a PowerLalb and the Charl 4 soflware program
(ADInsimments, Moimiain View, CA), Hemodynamics mesmmrements are perfbomed el a
select infusion concentration. Blood semples are taken to determine fhe plasma concentration

of the compounds,

Example 16

Lelt Coronary Artery Occluslon Model of Conpestive Heart Fallure

[00232] ANIMALS Mals Spragne-Dawley CP (220-225 g, Charles River)

1ats ere used in this experiment Animals are allowed Aee access to waler and commercial
modent diet under siandard laboralory condilions. Room {emperature is maintained at 20-
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1. 1el)) easi sanovl 1lam ncl ohePe4l Met hell-3 S-clinpfircl ni oesac' necerboxvlstie
31(5S,3R)-4-1(241uoro-3- ([1146-1nethyP3- vridel/lcarbernevl|am nol

oherw! | net hell- 3 5-di net hel oi er an¥i poi er boxsi al e 30 HVHH)

(340(63, 2R) - 4- acetyl - 2, 6-di net hyl pi peranl yl pnethyli-2- fluoronhcasl| am nol
N46el hvl (3 perid3llleceboxasni de 43 (34+H)

f(53.3R)-4-1(2-fluoro-3-1[ N-(6-net hyl1l(3 -

'y1))c..ar ba?.3ﬂ%9t11]rammilhmﬁmtiemiplcﬁmmgﬁhd:n:ﬁgﬁwkmhymmgmmﬁmﬂm M Nrceltv

(5 11( 0, 2R FRr g ekl 50 2 dry et e e s R g i Ay

- f| easoehenvipbariewal=N- (6- net hvl (3-pyriel vli| larbexamidc H (1)' I+1-TA) 1
\1,|1|33m(12§|5 W?lg $ %@ene%— g\r/]\nyljllllfglén“%oxamxﬁ@“g : azihnyl ) norm
}"IBZIJ]E- (95 mgfeg and 5 mp/kg) and intubated with a 14-16-gange medified

infravencus catheler. Anesthesia level is checked by toe pinch. Core body tempersfure js
maintained at 37°C by using a heating blanket, The surgicsl area is clipped and serubbed.
The animal is placed in right [aferal recumbency end initizlly placed on 2 venlilator with &
pealc ingpiratory pressure of 10-15 em Hz0 and respiratory mis 60-110 brestha/min. 100% O
is delivered to the animals by Lhe ventilator. The surgical sile is serubbed wilh surgical scrub
and aleohol. Am incision is made over the rib cage at the 4™5® intercostal space. The
undexlying muscles are dissested with care lo aveid the Jalera! lharacic vein, 1o expose the
inlercostal miuscles. The chest cavily is entered throngh 4%-5" intercostal space, and the
incision expanded to allow visualization of the heart The pericardium is opened fo expose
the hearl A 6-0 sill; subure with 2 taper needle is passed around the 1ef coronary arfery nsar
ite origin, which lies in conlact with (he left mergin of the pulmonery cone, et about 1 mm
from the insertion of the lef auriculer appendage. The left coronary artery is Lgated by tying
the sulure around the ertery (“LCL™). Sham enimals are Ireated the same, except that the
suture is not tied. The incision is closed in three layers. The ret is ventilated until 2bls to
ventilate on ite own. The rats ere extubated and allowed io recover on a heafing pad.
Animais receive buprenorphine (0.01-0.05 mg/kg SQ) for post operative analgesia. Once
ewake, they are relumed 6o their cage, Animals are monitored deily for signs of infection or
distregs, Infecled or meribund animaly are endhenized Animals are weighed onco e wesle
[DD234] BFRICACY ANALYSIS Approximately eight weeks after infarclion
sUrgery, rals are scanned for sipns of myocardial infarction using echoczrdiography. Cnly
thase animals with decreased fractional shorlening compared to sham rats are ulilized further
in efficacy experiments. In all experiments, there eve four gronps, shem + vehicle, sham +
compound, LCL + vehicle and LCL + compound. At 10 -12 weeks post ECL, rats are infused
at a select infirsion concentration. As before, five pre-dose M-Mode images are teken et 30
second intervels prior to infusion of compounds end M-mode images are taken al 30 second
intervale up to 10 minutes and every minute or et five minule intervals thereafler. Frectiouel
sheriening js delermined from the M-mode images. Comparisons between Lhe pre-dose
fractione] shortening and compound freatraent are performed by ANOVA and a post-hoc
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: f00236] ‘While the present invention has been described with reference fo the specific

embodiments thareof, it should be understood by these skilled in the art that various changes

may be made snd equivalents may be substituted without departing from the trae spirit and

scape of the invention. In addifion, many modifications may be mads to adapt a paréicular

situation, materizl, composition of matter, process, process step or sleps, lo the abjective,

spiril #nd scope of the present invention. All such modifications ere inlended lo be within the

ecope of the invention, All pafenta end publicstions cited above are hereby incorporated by

referance.

Example 17

Cardiac Contractility #n wrre and & vive in a Rat Mode] of Heart Failure

[to2370 A myofibril assay is used to identify compouiids (niyosin eclivators) that
directly activate the cerdiac myosin ATPase. The celiular mechanism of action, in vive
cardiac fonction in Spregue Dawley (ST mats, and ufﬁcat:jr in 5T watz with defined heart
faiture (o acfive contpound is then determined. Cellular contractility was quentified using an
edpe deleclion stratepy and calcium franelent measored using fime-2 Ioaded adult rat cardias
myocytes, Cgllnlar contractility increased over baseling within 5 minttes of expomure to &n
active compound (0.2 OM) witheut eltering the calcium transient Combination of active
compound wilh isoproierenol (0-adrenergic agonist) should result only in an additive
increase in coniractility with no further change in the calcium tansient demonstmating the
active compound wes nol inhibiting the PDE pathway. In vive contractile fanchon in
gnesthetized SD rats is quentified using echocardicgraphy (M-mode) and simultanecus
pressws measurements. 5D rats are infused with vehiele or ective compound at 0.25 - 2.5
mg/kg/hr, The active corapound should increase fractional shorfening (FS} end ejection
fecticn (EF) in a dose-dependent manner with no significent change i peripherzl blood
pressures or heart rate except at the hiphesi dose. Rats with delined hearl failure induced by
left coronary ligation, or shem ireated rats may hsve similar and significnnl increases in FS
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Exanple Il Its vitro Mddel s of Dose Dependent Cardi ac Myosin ATPase

Modul ati on [ 00205] Reconstituted Cardi ac Sarconere Assay: Dose responses are
measured using a cal okum buf wed, pyrurate ktiase and |actate

dehydr ogenase- caupl ed ATPase assay . contaiting the hallow ng reagents
(concentrations expressed are 51101 assay concentrations)7 Potassi um Pl PES
(12 n"}, MCl2 (2 nlO1l ATP (I n0O4), DTI' (1 mV, BSA (0.1 ng/me, NADE (0.5
ntM, PEP (1.5 nbell, pyruvate kinase (4 Un)), |actate dehydrogenase (8

U nl), 31MANTIMAM (90 ppn). The pHis adjosied in 6.110 at 22sC by addition

of potassium roxi de. .Calci | evel s are control | e4dby a bin( ludas system
cont ai ni ng @ng%ﬂﬂ?ﬁﬁ)%ﬁlﬂgﬁa%ﬁﬁ%w&m%ﬁmw & suEimagy, theectivg achi eve a
fine fcal cit umm&ﬁk@mﬂﬂ;e@h@ﬂgﬂﬁ%ﬁﬁ&}ﬂgm@@gﬁ%&ﬁ%@gﬁ%s
specific to this assay ar vine.cardiac, ', nmyosin subfisartnent-
(typically &hﬁ“ﬂﬂ“%@?ﬂh@@%ﬁ%ﬂﬂé%&w mdieaing Gpclis FrRouRd PRy Bre yselb myosin
(typically 3hdfigeticdn tholyeminde o€ Rithdnheard £0@eni n (typically 3-ti AM. The

exact concentrations of tropemyosin and tropcnin are determ ned
enpirically, by titration to achieve maxi mal thffelncei D ATPase activity
when tient/ EBawpletlle sesane of 2 mVEGTA versue that neanued in the presence
of 0.1 ruM ] il' exact coneentration of nyosin in dmassay is al so

“determned énpiricaMy, by titration to achieve admred role of ATP
hydr ol ysi s. [M128% 104 Th¥/pichedadogyein lgan eheihamizalcntndticeig heditds t 0 vari ati ons

esponses s I SRR B R SUAL O PR RO r

. to 25% or 5SosEwhenimbetied madEPeidwarh bilire fnduéad H2 tryorerdia Subisi@i@ombiRedkdii nar Y

. experinment LS : . of 4 he ATP o\ to free
* cal cium con@ﬁ%ﬁﬁlﬁgﬁggﬁgﬁhﬁgﬁﬂﬁ%ﬁﬁ %ﬁ%%ﬁ%gﬁ%gé%f&%q y, the
- assay mi xt ur&-% ¥y dosy e incrpesdhqrazenisudetoy glisog thykigstitOdf thy calchssempsicrlr e

: perforned b i higﬁ@,&%' il eﬁﬁ\ﬁ:i: ; wth

* an assay m %t':ftj!rﬁe?ﬁ_cont aini Eg%gg%gi%?tﬁgpl pes%%ﬁ%@%&gﬁﬁg,ﬁ@p rux%;te
*icinasft | abqtdEbitpbRgmpEerimssBPe Ay osin subfinonent-1, antifoam HOU, Cad o,
. and : val or _aB) assay, dnsotdiasdiel diachfiloRSod) ifuIRls Rl EBGiieO! Ut i on

: containing %)t_asm um Yi p= My o, BSA, Du, "ATP, NADH, PI'Z actin, |-manmas/a,
| troPonin, aftqieRherisiee femés S-1 Hybe% Esic 30 minviwinfusion eid. DyE/ERBLr bance at
¢ 340 nm Themespk bonyg dose response curve is fit by the 4 paraneter wmalion
 y= Bottom + Mpftotten}[(lﬂ 03C50/ 7CYMAO) ). The ACIA is defined as the

{ concentratild whi EYFORrPioNs Enes whth fipard fuijuge, fie achivs compousrl 69.5 me&abele bot t om

. of the dose @& 0.®mglk@h2 DRl hhokts) Mirhdeb irhidio SiRYienilPbE Pl aaRlidc R8T f ect  of

" chem cal -e tit#ji %ﬁ%@ t he ATPase_activity effort-Iength ncar’di ac _nt/osht in
‘ the cont ext™d gl valgme b 1015 L9 % dleart mcdoraspaes Dedis 4%randiled asist f or ned.

Car di ac ny Qirkdaiire liils #bm@t Bimerd Y0 D REGERI<Z0, 05 0Eal) th 88difidnS SditGeritikah NE
presanca of _a.non-ionic detergent. Such treatngent renoves nenbj anes and
Pty of SETBERE A SR Bont BAvEs HeEeh Ben HeRiE D AR SR EIUAR Wad
. sarzameri e imphieedry s dosed (Thards atclif. sTghARint Bliznkesf £Peicd thARY sfodp ahd afthe ability
- to hydinl yzcgmATPdi.n a %?nt ai pled. manner . AT- Rase, activit] ei of .such

nyofi bri |~ preparatPEREsdEbardeastianing oy b mersidhad porprapie QL IS4y == ar e
assayed at ny edemdribliapaizns vathieat faflereent i re cal ci um responsW ange but
with preferred cal ciumconcentrations giving 25% 50% and 100% of a maxi nal
rate_ [007091M/ofibrils can be prepared fromeither fresh or flash frozen
ti ssue thatBsawgpldd®en rapidly thawed. Tissue is mnced finely and

resuspendegyin. a biller containing the foll ow ng reagents
(concent ra'(tijlhlgns eﬁgérﬂég?é@g‘%?%l final solution concentrations): Tris-HCL (10

nmbr), MCLIORZAM) , A Ghargatsubiok)corpGiidon( By inrdviddus habiBisnifon is'prepated in M) |
phosphocan%efoﬁé,gm%/ﬁﬂnlgp\/l (50 na), DIT (1 nM, benzam dine (1 rri.Nl), PMSF
(0.1 mM), Ileupeptl uUWrl), pepstatin (1 uglml), and =ton X-100 (1% . The
pH i s argufi®@dzjt o 1.12mginlfexFido\pesdii tolkuien edfilh NElvahiflbbeing a2l dilkie acifl, PDTA t o
10 MM t he t4i ! ! ,hand et 47C, in a cold room end honobgeni zed
ushig a |aﬁ’§3’i tomgjt%%%fﬂ?gg@ggeni zer (Omi Mxer). After blending for 10s,
the matérial is polluted by centrifugation (5 mnutes, 7000x g 105 nmax,
4% . The nyofibrils aro then resuspended in a Standard Buffaccontaining the
fol | owt hg magenta (concentrations exprggsed art Real sol afion
concentrations): Tris-HG (10 raM pH 72 at 41C, My02 (2 m4 KO (75 nfi),
EGTA (2 MM, NaN3 (1 nbil), Triton X100 (1%, -mna a gjass.glass tissue
grinder (Kontos) nttil snooth, =sally 9-5 strokes The nyofibril pellets axe
washed several tines by brief honogenization, mng the rotor-slator
honogeni zer in 10 vol unes of standard buffer, followed by conlaugation. To
remove detergent, be nyofibrils are washed seven' nore tinmes wth standard

T Y - e N Y L ] o - Y



1002111Dose responses are typically neasured at the cal cium concentration
conespondi ng 025% 50% or |10C% of nmaxi mal ATP ase activity (pCaas, pease,
pCaits). so a prelimnary experinment is perfornmed to test the response of
the ATPese activity to free cal ciumconcentrations is [hexane of 10104 Mto
| x104 M Subsequently, the assay m xture is adjusted to the pease
(typically 3x107 M. Assays are perfornmed by first preparing &dilution
series of ton conpound, each with an assay m d= contai ni ng pot assi um Pi pes,
MyCb., ESA, OIT, pyruvatc Maas; |actate dehydrogenasO cardiac nyofibrils,
anlifoam BGIA. CaCl2., and water. The assay is atarted by addi ng AN equal
vol ume of sol utijon contginﬁbslﬁgmpot assijum Pi[morﬁ{gﬁlﬁgf nfEpA, OIT, ATP, NADH,
PEI , anti foam drd—wat-er+——ATP h\lrIr faY ‘ICI_L s—PRi-t-oF l’\\l absdr bauee at 340
urn. The_resultlﬁgﬁﬂb%%m¢esponse curfe 6%t by the 4 paranEter equati on
y- Bottom + ((T(QﬁlQh&ﬁﬁp(l+(83c50581lllﬁﬂﬂ)} Tne ACl "A'Ts |[defined as the
concentration at—whi-eh—ATRase—actii an the bottom
_of the dose cur §°'1TE3%§B’§!°E1'112 lvyoeyt As%é%/EHFGOZM] PRBPARATI|ON OP AMU

* CARDI AC VEMRI CULAR B I

" anest hetized wi ane. g and—oxygen.Hearts are quickly
exci sed, ai med d‘#élﬂpwanmféémth@wwemwﬂ ghiFusrompliangt r ogr ade

- perfusion is initiated on the hearts at a perfusion pressare of 60 cm MO

" Hearts are that perfused with earomnelly Ca2t free nodified Krebs solution

-~ of the fol | B8#3Y conﬁ@wﬁﬂe@ﬁmpwaqﬁmﬁdw@Wé@mmemwm
. 7TH20, 12 mMMustHition FotaM TNeR 081 Mlis GhipeaSRdaNg it cIVhIIABES vésadi |

. Sigma). This nmediumis not recircul ate end is caontinually assed with 02.

. After approMdstiEsdfo producs 11 sitiapgid, Thr ohyesrears (3-HL@ds virihed PR 1 ebs
: buffer suppﬂl@m:eﬁammt;&u@on@%sﬁkdlm@m%;é&ﬁﬁfe&édma%ﬁﬂuﬂame Cass IT,

" conconhat | GRAVHIRERGEHBA e RHAES AapmE P dofop! O AN RUBRRTANESt | The

- heart is rermp@rbifietiik SoRfisie e A6] AitsGd &L Wils b NIMNuOEL Fhedotididn &nd t he

i ventricles are cut into small . piec The nyarytes am di spersed by gentle
! agltatlond"fr Yakiows Ang ¢ {ﬂkéﬁﬁggﬁﬁnbush col | agenase contai ni ng Krebs

> prior to being gently forced through a 200 pm nyl on mesh in a50 co tuba The
i resulting nyocytes are resuspended in nodified Krebs solution containing 25
: Am cal cium Myouytes are nmade calciumtol erant by addition of a cal cium

. solution (100 nmM stock) at 10 nminute intervals until 100 phi calciumis

¢ achieved. After 30 mnutes the supernatant is discaided and 30- 50 nl of

+ Tyrode buffer (137 mwWaCl, 3.7 mM KCL, 0.5 nMwCL, 11 roM gl ucose, 4 nM

! Hopes, and .2 MM CaCla. pH 7 .4)is addedto cells. Cells are kept for 60

:mn at 370C pdor to initialing experinents and used within 5 hrs of

i isolation. Preparations of cells are used only Knells first passed C
I criteria by responding to a standard (>150% of basal) and i soproterenol
(1SG > 250% of basal). Additionally only cells whose basal contractility

i 1S between3 and 8% amused in the foll ow ng experinents. [00213] ADULT

i VENTO CLI LARMYOCYI E COM RACI TEI TY EXPEI UMENTS. Al i quots of Tyrode buffer

: containing nyarytes are plated in perfusion chanbers (series 20 RC 272, 13;

i Framer Instruments) conplete with Leaking platfonna Myouytes are allowed to
: attach, the chanbers heated to 37C, and the cells then perfused with 370C

: Tyrode buffer. Myocytes are field stinmulated at 1 Hz ha with platinum

! el ectrodes (20% above flunmshold). Only cells that have clear shiafions, and
‘ are quiescent prior to pacing are used for contractility experinents. To
det enni ne basal contractility, nyecytes are inmaged through a 40x objective
and using a variable frame rate (60-240 Hz) charge-coupl ed devi ce canmera,
The images are digitized and displayed on a conputer screen at a sanpling
speed of 240Ra. Frane grabber.111YOPacen acquisition, and anal ysis software
for cell contractility are available fromlonOptix (MIlton, MA).] After a
m nimum 5 m nul e basal contractility period, test conmpounds (0.01 -15 ji M
are perfused on the noecytes for 5 mnutes. After this tinme, fresh Tyrode
buffer is perfused to determ ne conpound washout charactrai edes. Using edge
detection strategy, contractility of the nayocytes and contraction and

rel axation velocities are continuously recorded. WOVBCONRI ACM | TY SHAM=
Three or nore individual myocytes arefygsted per chemcal entity, using two
or nere different myocyte preparations. For each call, twenty or nore
contractility transients at basal (defined as 1 mn prior to infusion ofthe
chemical. entity) and after addition of the chem cal entity, am averaged

m d comment The verag transients are analyzed to determ ne canps in
dlastollc Iength and u5|ng t he Ienmnzard analy5|s progran1(|onCpt|t)

o, R 1 T . ~nz 1 S T N T T N 1



at basal and after conpound addition, when averaged and conpared
Contractility average transients are anal yzed using the |onwi zard anal ysi s
pl ogiamto determ ne changes in diastolic length, and fractional shortening
(% decrease in the diastolic length). The averaged calciumratio transients
are anal yzed using the Inmm nent anal ysis programto detenei ne changes in
diastolic and systolic radios and the 75%tinme to baseline (Tab

[ 002191DI MAtuirm To determ ne M durability of response, ngoketes are!
chall enged with a teat conpound for 25 mnutes followed by a 2 m n. washout
period. Cont¥halds Fiaimed BSponse i s conpared et 5 and 25 nin. fol | ow ng
conpound i nfusion [0021911M ESHOLDPMENTI Att Myocytes are field admtted at
a vol tage approxi mtely 20% above thasholci |la these experinents the

t hreshol d voltage (m ninmum voltage to pace cell) is antptdcally datami nad
The eci| paded af dompouridrefFFormilalccandiana phamaateutioatiyoacoeptable sallised.
After the activity is at steady stale, the voltage is decreased for 20
secondghaBdf t hen restarted. Alteration of ion channels conerapcods to
increasing or lowering the threshold action potential [00220] Hz FREQUENCY:

Contractility of myotyles is determnedral.3 Hz as follows: a | mt basal
lima point followed by perfusion of the|test conpound for Sink, followed by
a 2 mn washout. Alter the cg@il_c&ntractilityshas returned conpletely to
basel'ine the Hz frequency i g decyeasd Atefl an initial acclimation
period the cell is challeng b ound. As this species, rat,
exhi bits a negative force freque A the FS of the cell
shoul d be | ower, bul the cell sho repondfby increasing its

fractional shortening in the pnefcePef trhe conpound. 1002211ADDI Tl ve
I[tTlittl sorROTERENCL: To denonstrate thal a conpound act via a different
mechani smthan ! he adrenergic stinul apgrmiigame ot erenel, cells are | oaded
with fura-2 and sinmultaneous neasurenent of cootractility and cal ci um

rati os are Qﬂ'{e?éi i ned. The nyocyl es are sequentially challenged with 5 awn
or less of a test compound, buffer, 2 Md - isoproterenol. buffer, and a
conbi nat i on~of. test n d.isoproteraml. Exanple 13 |In WO Mdel of
Dose Dependgﬁﬂsgc.éﬁlﬁfﬁ'c&ow'%ﬁﬁeﬁﬁée Mbdul ati on 1002221Bovi ne and. rat
cardi ac nyosi.ns_ar urified fromthe respective cardiac tissues. Skeletal
and snooth MEHE ﬁﬁgﬁrh@reﬁsed in the specificity studies are pulified from
rabbit skeletal myscle and.chicke i.zzards. n ctively..Al| myosins used
in the assaf¥ 'ﬁPEt"E'EﬁWe?“Péﬁmpﬁf%ﬁ@iq%gpﬁglhéﬁﬁﬁ?@gﬁaﬁ?l f%‘ﬂﬁ’"@g\’) by a
limted proteolysis with chypotypsin. O her sumred c onent.s .t oponi n

conpl eﬁpgﬁﬂwtﬁmﬁkﬂmpt@@ﬁ"hsﬁwmﬁﬁﬂihﬁt@ﬁﬂﬂh‘- tﬁ’B@ﬁ?\ tﬁ‘i‘&ﬁ?@ (cardi ac
sanornere) or chicken pectoral nuscle (skeletal saremmere). [00223] Activity
of nyodisteroaraligh or oplienalysubstiwied beterecyckoaelof hydroi ysis of ATP. MyoM
ATPase is wy significantly activated by actin filaments. ATP turnover is
det ect ed i n Raigbwiogenchalpeyzne, apienallysubglipiedaikyle opticetly Gbg)tutedd

| act at e dehydrogenase (LDH). In this assay each ADP produced as a result of
Al ? hy(ﬂfeqér)bﬁjrtﬂnélﬁfr@ﬁwﬁﬁcﬁﬁﬂyeuﬁﬂlﬂumﬂm&t&mﬂ; a sinul taneous oxi dation of
NADH nol ecul e by LDH. HAHN oxi dati on can be conveni eudy nonitored by d

crease in algqé Rodegen! had! byend, bﬁﬁ@isﬂ@%ﬁb&tﬁuﬁ&%ﬂﬁlﬁhg@‘imm&mh@mlmm

measured using a m ci um buffered. pyruvate bione an actate

dehydr(rp],{eil%ﬁgc-lsgmglbsldnlﬁ?&g&gﬁgg?ﬂﬂm&ﬂ%lg}dﬁ,ﬁg the foll owi ng reagents

(concentrations expresse Ial asiory concentrations): Potassium

PI PES (12 - 2 TP | -

mtitm), NADH%('BH%Q%’@E,‘" 'E("BI(\%‘”%' Ef@%%ﬁf#t@%ﬁé@'%%@ﬁ?éﬂ%@?E?tde

dehydr nase ml)...and entite= (9 . The pHis adjusted to 680 at
22C by%?gg&gﬁ)ﬂég@ﬁyw ?W}e&(eh&egﬁoaﬂlum level s are controlled by a
buffering system containing 0.6, MM SOPA and varyjng concentratiqns of

oal of um t o CRGAIReARE B[ IPGEPREISNY 3616505 frorohyiraders, 25AneAB9n] The
protein conponents specific to this assay are bovine cardiac nyosin

aubf r agiemycarbonyl oelionagllyssubstiiwtes alkyl, and aplipaalhicsulsiityiad alkgyy, aidis and

cardi ac troponyosin (typically 3 pM, and bovine cardiac ttoponin
(typicsdly 3-8 FM. The exact conceatnlions of troponyosha and tropouin are
detennined enpirically, by titration to7achi eve nmaximal difference in
ATPase activity wheuneasured in the presence of 1 nM EOTA versus that
measured in the nosaic of 0.2 mM CEGCs. The exact concentration of myosin in
the assay is also detemined enpirically, by titration to aohi evea desired
rate of ATP hydrolysis_ This varies between protein preparations, due to

variations io the fraction of active nolecules in each preparation.
[ 00226] Conpot nd dose responses ore typically nmeasured at the cal cium
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range of late Mto I x104 --M-githseff nealy, the assay m xture is adjusted
to dm pCaso (typically Axle M. Assays are perfornmed by firstpreparing a
dilution series attest conpound, each with an assay m xture containi ng

por ot hum Pi pes, MyCla, ESA, On pyruvete Icinase, |actate dehydrogenase,
nyosi n subfragnent-1, antifrom EGIA, Catty, and wafer. The assay is started
by addi ng an nuel volune of solution containinv potassium Pipes, MC at

BSA, OTT. ATP, NADA, PEP, actin, truponyosin, trauma% antifoam and water.
ATP hydrolysis is nonitored by absorbance at 3401im The restating dose
maponskéz, dakaretagetHar withthelsarborptarwhish éheegreatiashed. foppraneplienally
ffrop-Botton)/ (1+HECS50/ Xyglillgh ThethCl. 4 is defined as the coneankation
at whi @ibsfitibad 8- RcT-imvermbernesd ring/whbicH dptighally inbampotaies boe potwaaddiienalose
curve. (00227]Ability of a conpound to activate carthac nyosin is eval uated

by t henhgtbfcatdms] slbdted HRMP PO 20 S thethadirigh stinul ated ATlthse of Sl
subfragnent Actin filanments in the assay are decorated with troponin and

LT 0poryos! TRAKInfdibodn 4164/, AftiroRyiadpisriaRy sBsutcl diRd! diifonayil d Tesul t

ijnl 50% of maxi‘ma fc Ivation.” SI ATPase is nmeaSured in the presgn;:e of a

: . : _ : 40%

cti va tflrhosﬁﬁé @?s%ra@%e@%@-ﬁ&tﬂﬁ'g"%@ﬁ%@ﬂﬁﬁ AeRoa éiﬁéﬁiiqz'f ' gpr oof |
[ HVBO) , i : ' W

Shor t eni ng. SR a3 AdHeFRRURAY Sl ety ool Jutfpln bl

Ri ver- Laboratories (275-350 are used for bolu ffica and, i nf.usi on

St ua ekl pabanal sbs Qe s Lo BB iomal uBst e ohes SERBRRA. T o per
cage and have access to food and water ad There is a mninumthree-day

accl i neptianslly substifuiedamipgcarbeayt, aptipnally subsitutedalipa eplieRglXPHyAni mal s are
anesthetized with isoflurane and mai ntained within a surgical plane

t hr oughstituted cpeloslidyy, @ptignally sdsitutedpseifenylraptionalipsvhdiiied amin®70C by
using a heating pad. Once anesthetized, animls are shaven and hair renover
i s appbpiishallp substiviedadyicl datiat samif oflionally substiided hetdrocyddealkhe chest area
is further prepped with 70% ETOH arid ultrasound gel is applied. Using a GE

System Vi nggred uh chafpRund of CHbiRTT GRee aphadhateutidally aotefigblecsinermof,0 Mz
probe is placed on the chest waft and i mages are acquired in the short axis

vi ew a{vplg#bgn; Ig@%’g{ld A5 SRinBapihd ity sBetted Rol InfEBfS carbokye | ef t

ventric en prior to and after, conpound bolus injection or

i nf usi i { i h l 0 i i ajgpier - end
syst ol &%"ﬁ’%&%‘@eﬁ!‘r%ﬁ%ﬁ%@épohl c5 ’ajl g%ﬁé&é%ﬁﬁﬁg@bnm tied by

anal ysj s, of t Lt hr i e M m
D025 obigRcA S PR R PR EMRN Dy e fcEMH: o%eéff’d' Thetnpabens,
fractiqgpal, shortening is determn using,echocardi Y QS | be
above. giﬂﬂﬁmﬂ@P%@JH XXt G@F’?ﬂ%ﬁ@@lﬁ’&m&w@%@?&w@mﬁ@ﬂsﬂﬁ@@ lg'r e
take.n at 30 second intervals prior to b%J us i%ﬁti on or h‘nf si on of
conpouRepYisniieayl, isppepiistifory nezrtidinylauiiaey, dimRIRYIMING IPWhd at five
m=nute intervals therealtor up to 30 mlk Bolus injection (0.5-5 /1 kg)
OnnenSim@thanesulfanamidai N-melhyl-rathanasulfonamigds, BW%@FHmlgnaMé’"ﬂ@ggnui ne. d
from phaunacoki netic profiles of Om conpounds. For infusion, aninmals

r ecei vethanesilforianito ddimethdogsarbomd-d-aethyamio, dlwelbosycabagdi-nut e i nf usi on
dose via a tail vein catheter. The | oading dose is cal cul ated by

det ennriitigarniie, NaisoploporptdrbdimiN-melhjlhamirss, dhthrt-bulakypcarbboyiN-of

di stri budon. The mai nt enance dose concentration is deternmhled by taltrog
the tah%vvl (P BEERMIEN, N-rhdlAylaLERNAS,N-reaRJpriAGhAtigof Br nul at ed in 2555,
cavitron vehicle for bolas and i nfusion protocols. Mod sanples are taken
to det L.a: SgR: b O i ;

B G e e R B S L
anest het iz w.th jsof:-hunm e. mai ntained within a surgical plane, and then
shavenswhar‘éﬂgﬂ'ﬂrﬁ%ﬁr@rﬁ?mgfﬂéteri zation An incision is nmade in the neck
region and the right carotid &rip cleared and isolated A 2FrenchM || ar
Mcro-tip Pressure Catheter (Nhllar Instrumts, Houston, TX) is cannul ated
into the right carotid artery and threaded past the aorta and into the left
ventricle. 13nd diastolic pressure readings, max +1- dp/dt, systolic
pressures and heart rale arc determ continuously while conpound or
vehicle is infused- Measurenents are recorded and anal yzed using a 1 twerLsh
and the Chart 4 software program (ADI nstrunments, Mmtain View, CA).
Henodynam cs neastireneals are perfomed at a sel ect infusion
concentration. Blood sanples arc taken M determ ne the plasma

trancontrati on of the conpounds, Exanple 16 Left Coronary Artery Qccl usion
Model of Congestive HeartFallure 1002321Ani nusMD1081traf nl e-Dawl ey )
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10023310CCLUSI ON PROCEDUREANi mal s are anaesthetized with

ketam nelicyl azine (95 ng/kg and 5 ng/lcg) and inhthate.d with a

14-16- gauge nodified i ntravenous catheter. Anesthesia |level is checked by
toe pinch. Core body tenperature is maintained at 37C by using a heating

bl anket. The surgical area is clipped and scrubbed The animal is placed
right |ateral recunbency and initially placed on a ventilator with a peek
inspiratory pressure of 10-15 cm 1120 and respiratory rale 60-110
breaths/mn 100% O is delivered to the apimals by *he ventilator. The
surgi cal si®e i sASEMAYEH %@H'@Jr@?@%‘la%?ﬁ%ﬁ%%ﬁ YearrePtanie sl ci sion i s
made over the rib cage at the 4th-5 intercostal space. The trade: dying
nuscl etheneef, éhemin Reds selepteddram opliandlysubsiitutesd phermd Hemliopplly substitited
expose the intercostal nuscles. The chest cavity is entered through 4th-5th
i nt er c psphthyls patienallyrsubstileiedpyreslyn optigratig edbsiituted thiazelyi optiopally on of the
hurt The pericardiumis opened to expose the licarL A 6-0 sine suture with
a t apegubstigled ibsoxpasiyk oplidallysubsdbited pyrazely), optivrally substilited ovaiadyin,
which lies in contact with the left margin of the pul nonary cone, at about’

mm fr Oﬂpﬁaﬁlgméﬁm% P,fa.%diﬁdl??&ﬂi&dll?%ﬂﬂ@ﬁlﬁf&%ﬁdirﬂh&;dﬁ@hﬁu}ﬁor onary

artery ated by tyiog the suture around the artery Fl.Cl:2. Sham

ani mal RRIIR ﬁﬁﬁfe?tfaﬁn' : id [ The

i nci si %H%@Pﬁ%ﬂhﬁr ee '?giﬁ/lgnm r e'?‘h' sa"r\flﬂe)dril ilqn?t"ggha%tgti@%dabl eto
ventilate on iits WI. The its are extubated and allowed to recover on a
heatin&yﬁﬁﬂqnﬂminals recei ve buprenot phine (0.01-0.05 ng/kg SQ for post
operative anal gesia. Once Wake, they are returned to their cage. Aninmals
are nonitored daily far signs of infisction or distress. Infected or

nori bund animals are eallanized. Aninmals are weigh once, a, we

100234 1EFFI $ACY ANSIMPRUSESS Claimd r&l BRArMBESEY “Qg’t%frcﬂﬂﬂ%éﬁ %ﬁﬁt(@ﬁf%‘tfr gery,
rats are scanned for signs of rtryocanlial infarction using o

echoc amdiesgjn &Hy chaseny fremaesidim Bk RYTIAT-Yh QYRS Egxidea ehedy] aPY EREIN-2ni ng
conpared to shamrats are utilized further in efficacy experinents. In al
exper i g ahd isttazokigl, avliavain the pypdin-Syh pyrdineeid, pyadinshaxes, phefpybund, LCL +
vehicle and LCL + conpotnd. At 10-12 weeks post LCL, rats are infused at a
sel ect piyhifnidih@wylcamt Bokazilidyl.is Aptibrdiy sibsfiute with lolesralky Moder afkayes axe
taken at 30 second intervals prior to infusion of conpounds and Mnode
inageshgkgcygmgarg@ﬂgg second intervals up to 10 mnutes and every m nute
oral five mnulo intervals thereafter. Fractional shortening is determ ned
fromthe Mnode i nages. Conparisons between the pre-dose fractiona
shorteni ng and conpound treatnment are performed by ANOVA and a post-hoc

T ot

days, arina 3 are ag _ S using the henodynani? _

5&?&3? .ertﬂﬁf-yﬁ*ﬁ%ﬁﬁ‘ﬁﬁa%ﬁ@ﬂ@?ﬂ%ﬁ%ﬁ?@%@%ﬁg& %&@?F@ﬁmﬁﬁn R eé#?é@?ﬁ‘é?'grt’ée
' . [002 . j i - . '

e R S N R R A

[00236] Wi | e the present invention has been described withref nce to the
Spec f FHORHHIEH Wi {1800 RIGTEI SubRUASH BETIRTES o FPIPE ORPsEIFEEa | n ¢ he
act that Venetia changes nmayhens& and equi val ents row be substituta

wi t houtsaxagakdvhg fromthe (me spirit and scope of the invention. In

addi tion, many nodifications may be nade to adapt a particul ar situation,
material, conposition of matter, process, process stop or steps, lo the
obj ective, whit and scope of the present invention. Al such nodificatinns
am i nt ended gl obe Antdripauridel Clabpe axid/éi aphatmareutichlpateplablasdl thereof,
publications cited above are betaby incorporated by reference. Exanple 17
Car di aGuHa?GiRH1RE Chirigoint bf Fokmalaleds chosanPamtomniraindslad EorvbsidFai | ur e

[ 00231A nyofibril assay is used to identify conpounds (nyosin activators)
that directly activate the cardiac nyosin ATPase. The cellul ar nechani sm of
action, in vivo oats function m SPeague Daw ey (SD) rats, and efficacy in
SD rats with defined heart failure to active conpound is then detestabl e&
Cellular contractility was quantified using an edge detection strategy and
cal cium transi ent neasured using fura1?&l eaded adult rat cardi ac nyocytes.
Cel lular contractility increased over basetine within 5 m nutes of exposure
to an active conpotnd (13.2 CM wthout altering fin calciumtransient_
Conbi nation of active unwound. with isoproterenol (0-admergic agents
should result only be an additive increase in contractility aegis no
finther change in the calciumtransi ent denonstrating the active conpound
was not inhibiting thePDE pathway. In vivo evateacfile function in

T - o -



Shen 0.5 ingficar iv. for 6-8 hours) increases frareional shortening by 74
7% cardiac output by 45 9% and s Wake volune by 101 19% Hearreate
deorrests by 27 4% and |left atrial pressure falls from22 2 nmmHg to 102
mi.Hg (p <0.05 for ell). In addition, neither nmean arterial pressure nor
coronaty blood fire changes significantly. Diastolic function is not
inpaired at this dose. There are no significant changes in a vehicle
treated group. The active conpound inproved cardiac function in a manner

t hat suggests that conpounds of this class nay be beneficial inpatients
with heart failure. Eranple 19 Pharjraceuti cal Conposition 650241] A

phar maceuti cal conpositimn f?£ i ntrlavenops adm nistgati om,is prepared in

the foll owi ng manner. 0 es fdee b ) solution with the
qdj ustjed to]|5.0 With MDR  Conposition
L3 Ot A 10.%®1 Set hi = Hydr oxi de

vehicl e being 50 add chtrid acid :
Unit Formula (ugOnla) Aetd ! i

gs to pH 5.0 Water for Inlechp ms. Jto | Hah Al'l conponents ot her
than the active conpound argﬁu / IPh. Hon conpliant 6102431A suitable
eonponadi ng vessel is filled*with W™ to approxi mately 5% of the bulic
solution volune_ The citric acid (10.51 g) is weighed, added to the

m nnow: t hi ng vessel and stirred to pFoHDE ld M cihic acid. The active agent
(IMO g) is weighed and dissolved iu the INcitric acid solution.

The: em tti nghsmiruti on is transferre.d to a | arger suitable conpounding
vessel and WC is added to approxi mately 85% of the bal k solution vol une.
The pH of tTheisbut=koselaiamh i s neasured and adjusted to 5.0 with 1 NNaOEL
The solution is brought to its final volune (I Man) with WM

R4z is selected from hydrogen, hale, cyano, oplianally substituted alkyl, and

oplionally substiluted alkoxy.

7. A compound of Claim 6 and/or a pharmaceutically acceptable salt thereof,

wherein T is —C—.

8, A compound of Claim 6 andfor a pharmaceutically acceptable salt thereof,

wherein Tz is N=.

g, A compound of Claim 6 andfor a pharmaceldically acceptable salt thereof,

wherein R4z is selectad from hydrogen, methyl, fluore, cyano, methoxy, and acebyl.

10. A compound of Claim 9 andfor a pharmaceutically acceptable salt thergof,

wherein Rysis hydregen or methyl.
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What is clainmed is: A conpound of Fornmula |Ic and/or a pharmaceutically
acceptabl e salt thereof Fornmula |Ic wherein Ti is -CHRw, or -CHRFICHRI s-; n
is one, Ilwo, or three; R7 is optionally substituted aryl, optionally
substituted aral kyl; optionally substituted cycloal kyl, optionally
substituted heteroaryl, optionally substituted heteroaral kyl or optionally
substituted heterocycloallw; Rs i s hydrogen, halo, cyano, optionally
substituted al kyl, optionally substituted heterocycloalkyl or optionally
substltuted heteroaryl Rl is hydro en, hal nal

substit ut ed1hl kyf mammaﬁaﬁ@ﬂ@hb@ﬂﬂ{%@dw '&"‘f’i‘ &&I\éﬁé}ﬁb‘%ﬁbﬁﬂ%ﬁm ly
substituted heteroaryl; R5 i s hydrogen, hal o, cyano, optionally
subst | wheeain Raly hydrogenonenoy Tleerss ehlot, «df MRt ocycl oal kyl, or optional |y
substituted heteroaryl; each R6 and R7 is independently sel ected from

hydr ogen, aninocarbonyl, al koxycarbonyl, optionally substituted al kyl, and
optionally substituted al koxy, or Re and R7, taken together with the

carbon to whpch Ah@wmppuedafiGisined ahaiomaasharpiscaotiddlly aspeptablegaitl 3- t o
7-membered ring which optionally incorporates one or two additional

het er ogiepgss, wheta Fods hidibn fivars] S in the ring Ria is hydrogen,
hal o, cyano, hydroxyl, Optionally substituted al kyl, optionally substituted
het er ocydoal kyl , or optlonally substituted helaroaryli and each Rix

and Ro is i ndependent ly sel ected from hydr ogen, optionally substituted

a E%'xyCSI’LLII‘yIf" K DR I R Y e AP dckefy onaﬁ'%@p&df"w”
Subst | Wi Ao e B %ﬁ@%ﬂé”b“tuﬁwﬁﬁﬁtmﬁwﬁ% ubst i tut ed

cydoal kyl , and opt| onal I substituted heterocycl oal kyl . 2. A conpound
of d apﬁi'qnﬁih’cﬁ"-@ﬁt"é!tﬁﬁqr‘& @i cal Iy acceptable salt thereof, wherein Ro
and R 5 are independently sel ected from hydrogen, nethyl, carboxy,

mel hoxycar bonyl , et hoxycarbonyl, pnpoxycarbonyl, isopropnrycarbonyl,

tert but oxycar bonyI benzyl oxycar bonyl, N, N-N, N- di met hyl car barn %/I
acetyl, met Nl acAtodmpalindefiSipia 48 End/qrraphanaceuticiyyacceptable sal

cycl ohexyl met hyl oxy, nethyl sul faul nl A, ethyl sul fonyl, npropyl sul fonyl,

i sopr ofpdreof, vtieyéin Rude tiydiogeh; piridihfl otriflucrainetbit ot fingma sul fonyl,

met hanesul f onam do. N net hyl - net hanesul f onam do, et hanesul f onam do,

N- et hyl et hanesul f onam do, N nethorycarbonyl - N-net hyl am na,

N- el hoxycar bonyl - Nmet hyl am no, N-isopropoxycarbonyl - N- et hyl am no,

N-terf-butoxyycar ARy d‘ﬂﬁ%tcﬁbttlam: ‘i&arr%ﬂﬁ‘i@ﬁhﬂﬁaad&uﬂ&é[hyéﬁ?m galt

N- net hyl pr op| onam do, Nnethyl | sobutyra m do, amino, methylan no,

di met hy, Wﬁr t BAfFinerorR&fviei peddi n-1-yl .
3A co A%%Pq*h% h¥lhgélg#;g§ QME Eggﬁél@g){l y accept ab?de salt thereof.
wherein R2 is selected from opti onal |y substituted phenyl, optionally
substituted naphthyl, optional I y substituted pyrrolyl. optionally

bstituted. thi I tituted i I i
subst i tuted” yIZM" GRS i+ plibGhedRREHR pchiae kot kst
substituted 1 , 3, 4-oxadi azol yI y&, aI I?/ ;}Qsti t ut ed pyri dI nyl _.
opt i onéI*I"IGVE'E'Lﬁr@ﬁ E‘Iﬂrﬁﬂe'ﬂ) Jalaiydro ?'; ubstituted pyrinidinyl and

optionally substituted pyddazi nyl.

17. A compound of Ciaim 16 and/or a pharmaceutically acceplable sall

thereof, wherain Ry is hydrogen or flugro.
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A conpound of Claim 1 and/or a pharmaceutically acceptable salt thereof,
wherein R2 is chosen from pyddi n-3-yl. pyddin-4-yl, pyridin-1-oxide,
phenyl . A and isotiazol-3-yl, wherein the pyridin-3-yl, pyridin-44,

pyri di n-1- ndde, phenyl, pydm din-5-yl, and isoxazol-3-yl is optionally
substituted wth | ower alkyl. |ower al koxy, halo, cyano or acetyl.

A conmpound of Claim 3 and/or a pharnaceutically acceptable salt thereof,
wherein R2 is pyddin-3-yl which is optionally substituted with | ower alkyl;
R2 is pyridin-4-y1l which is optionally substituted with | ower alkyl; phenyl
whi ch is opt8-onahcgmpgysd of Giaien wﬂwuhamstarr@aw@wﬁlr9%&5@@?@!@@@"-
pydm di n-5-y1; or optionally substituted isoxazol-3-yl. A
conpouwbensin Gimone.l and/ or a pharnaceutically acceptable salt thereof.
wherein the conpound of Formula Ic is chosen from conpounds of Fornula Id
Formula 1d wherein T2 iS -C= or -N=; and Riois selected from

hydr ogen, hal o, cyano, optionally substituted al kyl, and optionally

substit ut edqgl kox Yompolng QFEmIMt 8hd/or aiphafmabéiitivallp apbeptaniesialtithédsby,

acceptabl e salt thereof, wherein T2 is A compound of Claim®6
and/ or %h:;l tically acceptable salt thereof, wherein T2 is -N=
whe IOP % al

A conpoun ‘'m 6 and/or a pharnaceutically acceptable salt thereof,
wherein Ris s selected from hydrogen, nethyl, fluor, cyano, nmethoxy, and
acetyl . 10. A compound of Caim9 and/or a pharmaceutically

accept abl e It fhereof ein Ro |S hydro . 11. A
Conpound of 203 aiAaminting B Eisil Radierd s GOE Ml Hiabtotle saltineredf.
wherein R3_is hydrogen, cyano, fluoro, chloro, or nethyl. 12. A
conpoutfherin m'%i/hm-l and/ or a pharnmaceutically acceptable salt thereof.
wherein Ft, is hydrogen or fluoro. 13. A compound of Claim 1 and/or

a pharmaceutically acceptable salt thereof, wherein R4 and Rs are

i ndependently chosen from hydrogen. nyridinyl. halo and optionally

subst i t ut ed21.oweh cafripplind of Claim 1 andiar aqhsouadewtically acesptablgsaltdhergof,
pharmaceutically acceptable salt thereof, wherein R4 is hydrogen,

pyri di whkrein Rsldnddtoametingdpendently hedmgen or melh#l5. A conpound of C aim 13
and/ or a pharmaceutically acceptable salt thereof, wherein 12s is hydrogen,
chloro, fluoro, nethyl, or trifluoronethyl. 16. A compound of Caim
1 and/or a pharmaceutically acceptable salt thereof, wherein R13 is

hydr ogen, h%i_(l )Q)égfr%ﬁh?o?bléi%hné‘bkh'pharmaceuticﬂy aboélapewat tRéret 2l M 16
phar maceut I cal

ancflor a y acceptable salt thereof, wherein Rin is hydrogen
or fl U@h8reln Ry and R; are hydrogen.

23. A compound of Claim 18 and/or a pharmmaceutically acceplable salt

ihereof, wherein Rg is methyl and Ry is hydrogen.

24. A compound of Claim 1 and/or a pharmaceutically acceptable salt thereof,

wherein Rs, Rs, Rs, and Ry are hydrogen.

122



18. A compound of Caim1l and/or a pharmaceutically acceptable salt

t hereof, wherein n is one. 19. A conmpound of Claim 1l and/or a
pharmaceutically acceptable salt thereof. wherein n is two. 20. A
conpound of Claim 1l and/or a pharmaceutically acceptable salt thereof,
wherein n is three. 21. A conpound of Caim1l and/or a
pharmaceutically acceptable salt thereof. wherein R6 and R7 are

i ndependent |y hydrogen or nmethyl. A conpound of Claim1 and/or

a pharmaceuti cal accepta .sal t ereof . wherein Ra and R7 _are hydrogen.
23""A conpotia. ot CeREPHNY ST Girirot abR arihamAesidally ShedBab el Berdt
thereof, wherein R6 iLs nethyl_ and R7 is_hydrogen. 9. A conpound of
Qa1 m Wheikis 616 2 Bisckamtte BTN & 131 B PEOLRIG anchecforater of n R3. Rr,
Rs, and R73 are hydrogen. 25.A conpound of Claim'l and/or a

phar neb¥dPgenl |y acceptable salt thereof, wherein one of RI R . Rs, and R13
is halo, nmethyl or cyano and the others are hydrogen. 26A conpound of C aim
1 and/ or a pharnaceutically acceptable salt thereof, wherein two of R3, R,

Rscalld RI3 are halo or cyano and the others are hydrogen. 27. A
conpound of 281 ai Mchrpadhd of Tlgiat andion i pranmaceciiesily ziobeptabletsallitheref,,
wher ei n R2 is pyridin-3-yl which is optionally substituted with

| ower ahkidin td 8NRL, RYIFGNahd ROPhicPRalblar c§ahe hhl Wiedthers Sredjdrogant | onal |y
substituted pyrim di n-5-yl1; or optionally substituted isozazol-3-yl; R3 is
hydrogen or fluor, Rl is hydrogen, pyriclinyl or fluoro; RslIS hydrogen or
fluor, R6 and Ry are independently hydrogen or nethyl; and Ris is hydrogen

it ther eof’ wisrafpound or Cidief) 2naRf aineAmatenang dbrbbit ARRIOF °

substituted with | ower al kyl; phenyl which is optionally substituted with
hal o; Wﬁﬂ%‘ﬁal |y substituted pyrimdin-5-yl, or optionally substituted

| soxazol - 314 o pyridin-3-yl which is optionally substituted wilh tower alkyl; phenyl which is

oplionally substiluted with hato; optionally substiluted pyrimidin-5-y1; or oplionally
substiuted isoxazol-3-vl,

Rs is hydrogen or fluoro,

R4 is hwdrogen, pyridingl or fluoro;

Rsis hydrogan or Auorg;

Re and Ry are independenily hydrogen or methyl; and

R1sis hydrogen or fluoro.

28, A compound of Claim 1 and/or a pharmaceulically acceplable sall thereof,
wherein

R is pyridin-3-yl which is oplionally substiluted with lower alkyl; pheny which is
oplionally substituted with halo; oplicnally substiluted pyrimidin-5-y, or oplionally

subslituted isoxazol-3-yi;
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Re is hydrogen or fluor.); R is hydrogen, pyridinyl or fluoro; Rs is

hydr ogen or fluoro; Re and R7 are independently hydrogen or nethyl; and R13
i s hydrogen or fluoro, wherein one of R3. R4, and Rs is not hydrogen,

29. A conmpound of Claim 1l and/or a pharmaceutically acceptable salt

t hereof, wherein the conmpound of Formula 1c is selected from

N 3-fl uor o- 5- ( pi peddyl nmet hyl ) phenyl ][ (6- nmet hyl ( 3- pyri dyl pam no] car boxam de;
N[ 3- f | uor o- 5- ( pi peri dyl mei hyl ) pheny1X3- pyri cl yl am no) car boxam de;

N43- K(35) - 3- adi net hyl am no) suf f onyl i met hyl am no} pyrrolidinyl)methylf 5-

f I uor ophenyR+5-MWFea8N AU car boxani de;

N-p-(g3S)-3-[(ethyl sul fonyl) et hyl am no] pyrrolidi nypmet hyl ) -5-fl uorophenyll

(3- Ruigyhydreges osmidioykor ftisro;
N-[(35)-1-(0-fluoro-51(3-pyddyl am no) car bonyl am noThheny9net hyl ) pyrrol i di n-
3- ARy i dryd rFdgemadrtfidoear boxam de;

N-(31((38)-3-(Rdi net hyl am no) sul fonyl i met hyl am no) pyrrolidi nyl) net hya- 5-

f 1 uor ophenyly} ah® Ryard i A¥Entiyhydregenor st de;

N13- ([ (35) y%é [(eﬁ?l sulﬁﬁyl ) rr%yl am no] pyr%l i di nyprel hyl ) -5-fl uorophenyl
11(6- met hyk( 3 Rydrag¥h by fllbra0! car boxam de; -
N-((38)-11(3-tluoro=5- (][ (6-néth)1(3-

PYr kl Ylam Qgﬁé:‘%[rp%é@mr]%) BHS%W%EPW%&&R_' i clin-3-0)nel hoxy- Nret hyl car bo

nam cl e;

NA5-f | uor o- 3- ([ 4- (et hs4sul fonyl ) pi perichtl ] net ht 4} phenyt) [ ( 6- nel hyl ( 3-
ppi cl ypt am not eat boxam de; N-(5-11 uoro-3-(hl-(nmethyls .

08 Do s A FRBU PG 1 &Y &R Bbo tRMT SOSSRARA it tEreBY

pyri dyl E) am not car bonyl| am not phenyQrel hyl i pi peri di ne-4-car boxyl ate; net hyl
1- ({ 3-wherghplhercompaung ofharmula A¢ kesaledd figd) phenyl ) met hyl ) pi peri di ne- 4-
car boxyl at e;

({ 5- VaR[3Supre b piperdyvimetindirdenydiif-methyi{d-pyridyiigmipelcacbgramidehy | | - 3-

fl uorophenyl }am no) - N- (3- pyri dy) car boxam cl e;

| [ 5- ({NJBNiuBrd<B pipeddyitretiy phenitiSepyridgtaptipe)carioratnige;hy | ) - 3-f | uor ophenygam

i no)-N. (3- pyriclyl)carboxam cl e;

N-[ ( Sm%flgﬂsrwﬁﬂrmetﬁﬂéHriuﬁ@spmmhwﬂﬁﬁampwmmw}sm hyl) (3-
pi perklyl)] nethoxy-N nethyl carboxamni de;

({5- E3R) - 3-fifcirék i\ rfiH ¥bksmiday! am noj pi peri dyhnet hyl ] - 3-
fl uor ophenyl )d-a‘sntlb no)y - ?%%t h§/:| (3-pyri dy}ll) ) car boxani de;

(L5~ (KRS ST R A ARI B fRpAyflouor openynar
pyridylamino)carboxarnide;
N-[{3S}-1-({3-fluoro-5-[(3-pyridylamino)carbonylamino]phenyimethyl)pyrrolidin-3-
yllmethoxy-N-melhylcarboxamide;
N-{3-[({35)-3{](dimethylamino)sulfonyllmethylamino} pyrrolidinyl )methyl]-5-
Tlucrophenyl}{(6-mealhyl(3-pyridyl Y)Jamino]carboxamide;
N-[3-({{35)-3-[(ethylsulionyl)ymethylamino]pyrrolidinyl}methyl}-5-flucrapheny][{6-

mathyl(3-pyridyl}jJamino]carboxamide;
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met hyl (3-pyriclyl))carboxam cl e;

NA(3R)-11(5-fluoro-3-UN - (6-nethyl (3-pyriclyl))carbanoyliam no} phenylt net hy
| y3- pipe rid yl Dret hoxy-N-m ethyl earboxa md e;

NES- f | uor o- 3{ (44net hyl (et hyl sul f onyDam nol pi peri dyl | ne( hyl ) pheny103- net hyl
(3- psni dyl )) am no] car boxam cl e;

N- p- (14- Ket hyl sul fanyl ) met hyl am nol pi peri dyl | net hyl ) -5-fl uorophenyl | [ (6- net
hyl ( 3- pyri dyWam no] car boxani de;

N(3-[(4-4 nyI | met hyl am nol pi peridyl ) nethyl]-5-fluoroph
enyl il é"dﬁaé}? ﬁﬁﬁf’ﬁﬂgﬂ{&%@h y1)) am no] car boxam de:

N (1-[(3-fluaro-5- 6- et h ricl nm no enyQret hyl K4-
pi g)er |[ ijl | | B {Q% %@é‘lﬁ@ié?ﬁrﬁ‘ﬂ elhy‘lﬂ:y]'roiidm I_]malhc:x}r N] Y Y
N-(113-fluoro-5-03-neth I (3-pyridyl ))am noi car bonyl am no} phenyQret hyg( 4-
plperidy1) )Whﬁd@ﬂﬂ?ﬂmygm de;

N-[ 5-fl uor o- 3- p-[ net hyl (net hyl sul f onyl ) am no] pi peri dyl | net hyl ) phenyl ] ( 3-
pyri dyNajShmro-fidimethptsulfonyl)piperdyllmethyl}phenyt)((6-methyi(3-

N[ 3{{4- Ret hyl sul f onyl ) net hyl am nol pi peri dyl } met hyl') - 5-f | uar ophenyl | ( 3-

pyri el yl am pgiddnieidaisoxamide;

N-(3[ (4 adl met hyl am no) sul fonynrret hyl am no) pi peri dyl ) nmet hyl ] - 5-fi uor ophenyl

) (3- IIHI‘b-(E‘v-?[ methyl}phenyl)(3-pyridylamino)carboxamide;
N11- ( p- f uor o- 54( 3- pyri dyI am no?léar b]ony ’é'?ﬁ no}"rlr;'$1eﬁ§‘/r }ﬂrret hyl) (4-pi peridyl)]m

ﬁi Ploxyn} LPgro ?HW-HE ﬁ“ﬂl no) car bonyl am no] phenyl } el hyl ) (4- pf peri dyl )]
N-15- 11 or oF Wﬂ%@ﬁqﬁw RARSPUTH RS4RI ) preny 1y
NS { Rl AR R iRyt IR st Rt 1 (o

f I uor ophenyl ) am nal car boxam de;

N43-[ (4- (Rd mj‘ﬁlﬁm no) sul f onyi | net hyl ani no) pi peri dyl ) met hy11- 5- 11uor ophen
yill(4 | uor ophenA) am noi car boxam de;

N- C11( i{ﬁ{t(ﬁﬁb&mmw %WWMM inotRipengi WesthWkRy | ) net hy11( 4-

pi perid y methoxy-N net hyl carboxam d a

N-[1-](3- f|mmropﬁemﬂxamnmqhar(6mwwmmﬁ@mm bonyl ami no) pheny} ) net hyl ] (4- pi
peridyl)]-Nmret hyl acetam de; (tert-butoxy)-N(11(3-fluaro-5-11(6-nethyl (3-

pyri cl {{5XaR)ei(ethytsatioriyiimethyiahuny]pipesiciimethyb PeuorsphenyilamshblNe@ baxar ni

de

(ted but oxy pyrihdicalbbxamids;0- 5- [ (3- pyl i dyl am no) car bonyl am no] phenyl ) el hyl)
4-

pi peridyi) 1- N-mat hyl car boxam cl e;
(t ed- bugpam)-1. 6L fhdord I3 e3PPIt srdiapidDanRdTpRehARh&eRty{3an no} phenyl ) net hy

A piperidyl)]methoxy-N-methylcarboxamide;
{5-[((3R)-3-{I(dimethylamino)sulfonyljmethylamino}piperidyl)mathyl]-3-
fluorophenyl}amino}N-{6-methyl{3-pyridy })carboxamide,
{[(5-({(3R)-3-[{elhylsulfonyl)melhylaminc]piperidyi}methyi}-3-fluorophenyllamino}-N-(6-
methyl(3-pyridyl))carboxamide;
N-{{ 3R)~1-[({5-fluore-3{{N-{6-methyl{ 3-pyridy })carbamoyl]amino}phenylimethyl](3-

piperidyl }ymethoxy-N-methylcarboxamide;
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pi peri dy0) - N- el hyl car boxam de;

N- (5- 11uor o- 34[ 4- (et hyl am no) Pi PaddY1l i net hYDPhenyl X( 6- net hyl ( 3-

pyriel yl))am no] car boxam de;

N- (541uor o- 344- (et hyl am no) pi peddyl i net hyl } phans4) ( 3- pyri dyl am ncdcar boxam
i de;

11(3-fl uoro-5-g(6-nethyl (3-pyricly0)am nol car bonyl am no} phenyl ) net hyl ] Pi ped
di ne- 4- carboxyllc aci d;

R R T i L SR et S e ot
NA(3R) - 11( 4- 11uoro 34' N- (6-rnel hyl(3-pyridyl))carbanmoynam no} PhenyOnet hyl i (
3- pi peri dypyid midear boxam de;

N U3R) - 1-[ (4- fI uor o- 3 [ (N-(6-nethyl (3-pyridyl))carbanoyl | am no} phenyl ) net hy
| K3- phg8({difethyisulfonilmethylacanslppenidell methvl}-5-fluoraphenw][(6-methyi(3-

N-g3R) - 14(4-fl uoro- 3-0- (6-net hyl (3- pseddyl)) car banoygam no} phenyQOret hyl k3-
pl peri dyO) -pNriglehjaniaoaiheifioey) car boxam de;

N-(3R)-14(4-fl uoro 3- EN—(6 met hyl ( 3- pyri dyWar banoygam no) phenyOnet hyl k3-

| peri n
RS b "%"ﬂlyw%*%“g"}'."%hp'fv%"g;"g@ﬁm%ﬁ%“gr"gﬁzﬂ}yf? et hyl ppi

Kl_ezl(gle/O)“ Myﬁggﬂ-ﬁ%@ﬁ@tﬁﬁrﬁﬂ@ pyr'| cl yl)) carbanoyl i am no} phenyunel hyl k3
NES, DR LT gﬁﬂﬁ@%{%ﬁﬂﬁ%ﬁ%ﬁﬁﬁﬁﬁ%ﬁmwwegwwxﬁm yl)-2-
N (5 CE( SR mp e ARG BEKARAR et hy - 2- 11 uor ophenyl ) [ (6- met hyl (3

- pyriel amn ar boxam de;

N-E)S (N:{ﬁ/z)lz% rélnﬁ mvetiErpyricadsnipelew brwiarrinelnhanybipeltedi4ry 1 ) - 2- £ 1 uor op
henyl ) [ (6- rret hyl ( 3- ppi dy4) ) anl no] car boxami de;

N- ( 54( 3R) - Fipen -metudasalamideawl ami no) pyrrol i di nygnel hyl ) - 2-f 1 uor opheny1
)[(6- nethyl (3-pyridyWam nt ar boxami cl e;

N154( (9#p-Befd\3+ekmydttmimbttyisulforyl)arainbipiyerady} medihylphealdl(SH i nyi | net hyl ) - 2-
fl uonphenyl ][ (6- el hyl ( 3- ppi dyl Dam no] car boxani de;

NA( 3R) - 11( 4pyridyiamin@cattokamids;hy| ( 3-
pyri dyWam nol car bonyl am nol phenyOnret hygpyrrolidin-3-yl)-Nnethyl acet am de;

N- (5- 1 [SJ}{ldlg(éﬂhyEﬁtfdiﬁﬁl JRGRSHER A pipRAEy iy dnbpRehyiier opheny 4X( 6- et hy 4

(3- pyrid am noi carboxam d

N-(3-f1 uor ng%fcaﬁid})éhﬂaé bamay! ) pi peri cl yamel hAphenyl | i (6- mel hyl (3-
pyri dyl))a% no car xam d

g ﬁ&fgﬂ RO s er )

N (54(3S) - BYI(#E I car bonyl am no) pyrroliclinyll nethyl)-241uoraphe
nyl) [ (6- pd;agn no] car boxam de;

VI:LW( )S?E'g&i i’g’rﬁiﬂf?%%%%ng Mfﬁﬁ@%@ﬁl . &%’Eé&ﬁfﬂkélﬁ}ﬂ ylglben&ywmethnx%r.luor ophe

N15- ([ (35) - 31N— net h me( hyl et hoxy) car bonyl am no] pyrrolidinyl } ne(hyl) - 2-
f 1 uor ophenyHglayl %’ﬁﬁﬂ'(nﬁi%yrl cl y) am no] car boxanmi cl g;

N-J1-{{3fluore-5-[( 3-pyridylamine)carbonylamino]phenyllmelhyl ){4-piperidyl)]-N-
meathylacetamide;
N-T5-fluoro-3-{{4-[melhyl(methylsulfony }amino]piperidylimethyl }phanyll[(4-

fluoraphenylyamino]carboxamide;
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N-K3S)-1-[(4-fluoro-3-([(6-nethyl (3-

pyri dyl pam no] car banyl am no) phenyl ) net hyl i pyrroM n-3-y1) - N net hyl acet am de;
N4(3S)-1-[(4-fluoro-3-(g6-nethyl (3-

pyri cl yTham nol car banyl am no) phenyl ) net hyl i pyrral i di n-3-y1) - Nmet hOPr Qpanam
de; N4(38)-1-[(4-11luoro-3-([(6-nel hyl (3-

pyri cl yo) am no] car banyl am no) phenyl ) nel hyl i pyrrolidin-3-yl)-2-net hyl - Nmet hy
| pr opanar ni cl e;

N-(2-fluoro-5-([4-(methoxy-N et hyl car honyl anino) pi per i met hyl | pheny4
(2] Nyl [yéguﬂf?)'lﬂ}mﬁ iﬂglpgpﬁr;g@ﬂmﬁhﬂ)-”ls-?lu%% @9t hyl 1 pheny4) [ (
N- (5- (144et hoxy- N-nel hylcar bonyl am no) pi peri dyl i net hyl} 2-fl uor opheny01( 6- ne
thyl (3- pyrflutrpphombiaminelsadwxamideie; N 2-fl uora-5- ((41N-me t hyl (et hyl

el hoxy) carbonyla m no] pipericlA) me(hyl)phenyl][(6- m el hyl (3-pyddyl

)) ani nul-[csa[(wwmeitmsammmufonm]metrqmni(np}:ﬁpmdwJmethml-ﬁ-ﬂuurﬁphenw}ﬁdr

ei hyl (3-pyri dy0)am no] carbonylami no) p henyl)methyll(4- pi perid 1

)) - N-m et hyhugephemnyienindicédbosanfitierar o- 3- ([ (6-m et hy1(3-priclyMa

m noi car bonyl am i no}phenyl )m ethyl](4- piperid yl))-Nm et hyl

propan 1i-@'§-vl'| -5{{({4-flucraphenyl}amino]carbonylamino}phanylmethy]{4-
N- ( 11(ﬂl org?r??- ?_[“((6 nmet ﬁyl (\yin pyri (]:I ynan%ﬂnoi cz}a]iI bony:l/)l am 3r|r1lI(§} phenyOret hyl | ( 4-

A 8353 BT et e e §
DY o A 9 R RS A b RA R st R Sheypy-Rpanan

pyri dyWam nal car bonyl am nol phenyQOret hApyrrol i di n-3-y1) - 2- et hyl - Nnel hyl prop
anam de; N ["[eg@ﬁlacﬁr%'ﬁuﬁ'uor 0-3- ([ (6-nmethyl (3-pyr1 dylilaminolcarba nyla m

no)p he nyOmethyll (3- pi pe rldyl met hoxy- N-met hyl carboxam i de; N4(35

) - 11(4(@3&@%‘%‘1%&%}}&(@‘5%@%@{ nol carbo nylani no)p he

nyl)nmethyl | (3- pi peddyl )}ethoxy-N-nelhylca rboxamd e, N-K3S )-1-[(4-flue
r o- 34[ ( 13- meymgM aminelcaranytaming) phemdlythyiid-nesrowieNrnelyicarbayamide: p;
peridyl B-N -nmethyl (net hyl ethoxy)carboxam cl e;

N- { ( 3. Eprditdxy)NGt-O33Iore-S-@-piridyiampya)ranpenylamineipbemingthdiidno) pheny! ) me
| hyl K3- pi pericl AWN- nel hyl acet am de;

N4541( 3S) - 3pipesidiyiHenhethyleaectdyadet hyl ) - 2- f | uor opheny1) [ ( 6- et hyl ( 3-
pyri cl y0) am noi car boxam de;

N4( 38 = ffe ol 6 rSpieiy ' ' i th
llgs_)(t%rﬂﬁlﬂgniwp)ler?ii{g-}/%fgn{% mpcg Oppm%xég-?@ﬂmmmnmmmamw met hy

¥ 959114 eIy 2113 o e s e
N-(3- (hd-RObreLd TR eSS ARBBYb REARRE RSB DIE memyl(gor apheny 1X3-
pyridyl))amino]carboxamide;
N-(5-fluoro-3-{J4-(methylamino)piperidyllmethyl}phenyl X3-pyridylamino)carboxamide;
1-[{3-fluoro-5-{(6-methyl{3-pyridyl))aminojcarbonylamino}phenyl)methyllpiperidine-4-
carboxylic acid;
1-({3-luaro-5-[{3-pyridylamino)carbonyiaminoiphenyl}methyl)piperidine-4-carboxylic
acid;
N-{{3R)-1-[{4-luoro-3{[N-(6-melhyl(3-pyridyi))carbamoyllaminajphenyl)methyi](3-

piperidyl)methoxy-N-methylcarboxamide;
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pyricl yl am no) car boxam de; i

N- (5- 11uor o- 3- 0- ( N- net hyl car banoyl ) pi peri dAnet hyl ) phenyl ) ( 3-

pyri dyl am no) car boxam cl e;

N- (2-fl uora-5-[(4-nel hoxypi peddyi ) nmet hyl ] pheny1H( 6- mel hO( 3-

pyddy1l)) am no] car boxami cl e;

N- (241uor o- 5f (4- pi peri dyl pi peri dyl) nmet hyUphenyl 11( 6- net hyl ( 3-

pyri dy1l))am no] car boxam cl e;

N (5- 0- (cycl ohexAnet hox i peridyl ] nmethyl)-2-fluorophenyl)1(6-nethyl (3-

o oy R T o B hetyid o ey Featbamoynamindiphanyhmetyita- 7 ¢

N42-f | uoro-51(4- pro&oxy | peridyl)methyl ] phenyOR6- el hA3-

pyri dy1)) anpiperiddjjeibg methylcarboxamide;

N (2-f 1l uoro-5[ (4-net hyl pi peridyl) net hyl ] phenyl) [ (6-net hyl ( 3-

pyddy| NBRR1 §E-hmrad-id:{6-methyi(3-pyridyl))carbamoylJamino}phenylymethyl](3-

N-12-f | uor o- 5- (14- [ net hyl (et hyl sul f onyham no] pt peri cl yl } met hyOphenyl ][ (6-m
et hyl (3- pypipehid it BIbYRMfhcHydcarboxamide;

(terhbut oxy’ﬁj !:}dN419¥l (4-11 u)g?g- 34(4-fl uor ophenyham noi cer bonyl am no) Phenyhnet h

| y4 \ . B oo i ;
X 75D PRIy ke Mo S NBIRAIS Hridyoarbamoytlaminojohienyimethiti(3

fl h ) A ] .

N- FgE?PUngéIE%ﬁﬁjﬁ%ﬂé;%ﬂﬁg%tﬁﬁed| f onyl t ami no] pi peri el yl ) met hyl ) phenyl I [ (4-
fl ' ] ' . .

s ( (B R R AT i marmu cat IRy I shemsP B 1 (4-
(35 5 {3 P EmalbYereeRts Y

pyri dyWam noi car bonyl am no} phenyOnret hyl | net hyi em no).pyrroncl i necar boxyl at et
et hyl NAGSR-3H@dIuprond GN46imetd dyipcarbamoyljaminojprenymelhyl(3-

pyri dyl))am no] car bonyl am nol phenyhnet hyl i nel hyl am no) pynol | dl neear boxyl at e
;. met hyl  ( 3ptpetdyt))-2-methu-bl-gwethidpiepangmids,

pyri dyl))am nol car bonyl am no} phenyhnet hyl | met hyl ami noThyrr ol i di necar boxyl at
e; N (H-[E{ESR)3(leftblioxyd-N-ateylbgibandacynalpiayolidinyl}roethep2eny| vy ( 6- met hyl ( 3-
pyriclyl))am noi carboxam de; tert-butyl (3R)-34f(4-fluaro-3-([(6-nethyl(3-
pyri dyl ) ) arfidgiepieanii]f{eschamiidpetdyiyamihdlyhtbarammidegm nol pyrrol i di necar boxyl a
te;

h1- (5- K6 Bwﬂﬁhétﬁhhﬁﬁﬁc{}ﬂ#ﬁﬁliW]n?é[hﬂ?&%ﬁﬂer%l}f{@#ﬁélﬂm@ny 1X(6- el hyl (3
- pyricl'yVWam nol car boxant de;

tl\lhglt Ih)(/l4 hﬁ}%’éﬁ”@;ﬁ%‘% O)g??:fgr 'O)t:)élm( gé!oyri dy4)) am no] car bonyl am no) phenyOre

N-(SH[(3R)-3-(methoxy-N-methylcarbonylamino}pymalidinylimelhyl}-2-fluoraphenyl )[{6-
methyl(3-pyridyl))amino]carboxamide;

N-(5-[( 3R)-3-(ethoxy-N-methylcarbenylamino)pyrroliding] melhyl}-2-fluorophenyl)[{6-
methyl(3-pyridyl})amino]carboxamide;

N-[5-{{{3R)-3-[N-malhyl{msthyleithoxy)}carbonylamino] pymraolidinyl}methyl}-2-
fluoropheny][(6-melhyl(3-pyridy YJamino]carboxamide;

N-{(3R}1(4-fluoro-3-{[(6-methyl(3-

pyridyl})amino]carbonylaming}pheniy Jmethyl] pyrrolidin-3-yl}-N-methylacetamide,
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et hoxy- N-et hyl - N- (11(4- 11uor o- 3- ([ (6- met hyl ( 3-

pyridyl))am no] car bonyl am no) phenyl ) net hyl K4- al peri cl ylDcar boxam de;
N454(41et hyl (et hyl sul forw ) am no] pi peddyl | net hyl ) -2-fl uorophenyl ][ (6- et hyl
(3- pridyl fl am noi car boxam de;

N-et hyl - NA14(4-f 1 uoro-34[ (6-mel hyl (3-Pyri dyl))am no] car bonyl am nolphenyQOret
hyg(4- piperidyl)}acetam de; nethyl 4-([(4-fluoro-3-([(6-nethyl(3-

pyri dyl pam nol carttanyl em no} phenyOret hyl | net hyl am no} ai peddi necar boxyl at e;
s e BT R NaPi eeAB b RBR R tdorbpnedi& hEmYAsl (O o ! (3

pyri dy

N-(5-(f[1-(el | f 9( 4pi dyl )] hyl am hyl)-241 h ][ 03-
etglylg:%! DW) u ﬁ%@ﬁg@hﬁﬁ%ﬁe?]m yl am no) net hyl ) uor ophenyl ] [03-m

(S)-N(143-fl uoro-5-(3- §=;$I met hyl pyridi n-3-yQur ei dog benzsd) Pi Peri di n-3-y1)-N
- et hyNSriiuoreSrid-ynethylsarbamaviipineridydmethyllphenylJ{(G-melhyi(3-
(S)-N-(1-(3-fluoro-5-(3-pyrldin-3-ylureido)benzyl)pi peridin-3-yl1l)-Nnethy. (
N' Ndi et hy| pyridyt)aoinbloashdxaenide; At | east one chemical enlity of Claiml.
wherein the conmpound of Fornula 1c is

N- E5-  Ne[(BS)- BI(@Eliororattphetty(3 sy Baninalearboglapeiriyjoheryimelyesy | ] [ (4-

fl uor ophenypam no] car boxam de. 31. A pharmaceutical conposition conprising

a phar mce%ibﬁﬁdﬁﬂ(t@ﬁ%m@mwnﬁmﬁﬂjrwamwri er or adjuvant and a conpound
of Caim1l and/or a pharmaceutically acceptable salt thereof. 32. A

phar WQEEH{QS}SMHWNQHENN&#@MW&MMWHﬁlﬁﬁl‘éﬂ%@ﬂﬁbﬁdpﬁﬂngmﬂe-t .

formul at'e iInh aformchosenfrominjectable flurds, "derosols, t

pills, caps&?wégaﬁnygﬁ}aggh%gp@ﬁ%ae. and transdernal patches. 33. A
[ SI

packaged pha I on, conprising a pharnaceuti cal
o pat 1 o Raer ooy A R oA Ol M ARG o0 car
conpositi Onmg{hyﬁ:l'.:!f‘;iyrﬁ']d%}am%]%ia%c}xg?nigee;art di sease is head failure.
N-[5-({{35»3HN-methyl{methylelhoxy)carbomyamino]pymalidinylmethyl }-2-
flucrophenyl][{6-methyl{3-pyridyl))amino]carboxamide;
N-{(35)-1-[(4-fluora-3-{[(6-methyi(3-
pyridyl)Jamino]carbonylamina}phenylJmethyl]pyrrolidin-3-yi}-N-methylacetamide;
N-{3S)-1-[(4-fluora-3-{[(6-methyi(3-
pyridyl))Jamino]carbonylamino}phenyl Jmethyl]oyrrolidin-3-yi}-N-
methylpropanamide;
N-{{35}-1-[{4-Nuoro-3-H{[{(G-melhyi(3-
pyridyl))Jamino]carbanylamino}pheny )melhyl]pymrolidin-3-y}-2-methyl-N-
methylpropanamide;
N-{2-fluoro-5-{[4-(methoxy-N-methylcarbonylamino)piperidylimethyl}phenyl}[(6-

mealhyl(3-pyridyl)Yamino]carboxamide;
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N-(5-{[4-{ethoxy-N-methylcarbonylamino)piperidyljmethyl}-2-flucrophenyl)[(6-melhy!(3-
pyridyl)}amino]carboxamide;

N-[2-fluoro-5-{{4-[N-melhyl{methylathoxy)carbonylamino]piperidyljmethyl)phenyl][(6-
methyl{3-pyridyl)}Jamino]carboxamide;

N-{1-[{4-fluoro-3-{[{6-melhyl(3-pyridyi)jamina]carbonylamino}phenyl )methyl](4-
piperidylj}-N-methylaceiamide;

N-{1-[{4-fluaro-3<{[(6-methyl(3-pyridyl)Jamino]carbonylamino}phenyl )methyl](4-
piperidyl)}-N-methylpropanamide;

N-{1-[{4-flucro-3-{[(6-methyl(3-pyridyl))amine]carbenylamino}phenyl)methyl](4-
piperidyl)l-2-methyl-N-methylpropanamide;

N-(3R}-1-[(4-fluoro-3-{[(6-methyl(3-
pytidylY)amino]carbonylamino}phenyl)methyijpymrolidin-3-yl}-N-
methylpropanamide;

N-{(3R)-1-[(4-fluoro-3-{[(6-methyi(3-
pyricyll)aminojcarbonylamino}phenyl)melhyl]pyrolidin-3-yl}-2-methyl-N-
melhylpropanamide;

N-{(35)-1-[{4-fluoro-3-{[{6-methyl{3-pyridyl)Jamino]carbonylamino}phenyljmethyll(3-
piperidyl }jmethoxy-N-methylcarboxamide;

NH{{35)}-1-[{4-fluoro-3{[{6-methyl{3-pyridyi)}amino]carbonylamino}phanyl ymethyil(3-
piperidyl ethoxy-N-methylcarboxamide,

N-{(35)-1-[(4-fluoro-3{[(6-methyl{3-pyridylyaminofcarbonylamina}phenyl Jmethyl](3-

piperidyl }}-N-methyl{methylethoxy)carboxamide;
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N-{(35}-1-[{4-flucro-3-{(6-methyi(3-pyridyl)}aminalcarbonylaminc}phenylymethyl](3-
piperidylj}-N-methylacetamide;
N-{5-{I(35)-3{melhylamino)piperdyljmethyl}-2-flucrophanyl)[{B-methyl(3-
pyridyl})amino]carboxamida;
N-{(35)}-1-{(4-fluoro-3-{[{6-methyl{3-pyridyl})amino]carbonylamino}phenyl)methyl](3-
piperidyl}}-N-melhylpropanamide;
N-{(38)-1-J(4-fluoro-3-{[(6-methyi{3-pyridyl))aminalcarbonylamino} phenyl)meLlhyl(3-
piperidyl }}-2-methyl-N-methylpropanamide;
N-(3H{[4{M,N-dimethylcarbamoyl)piperidyl] methyi}-5-fluorophenyl { 3-
pyridylamino)carboxamide;
N-{5-luoro-3-{[4-(N-methylcarbamoyl)piperidyijmelhyl}phenyl)(3-
pyridylamino)carboxamide;
N-{2-fluoro-5{(4-methoxypiperidyl)methyl]phenyl}{(6-methyl(3-
pytidyl)Yaminc]carboxamide;
N-{2-fluoro-5-[(4-piperidylpiperidyl) methyl]phenyl}[{6-melhyl(3-
pyridyl) yamino]carboxamide;
N-{5-{[4-{cyclohexyimethoxy)piperidylJmathyi}-2-fluorophenyl )[(6-methyl (3-
pyridyl)}Jamino]carboxamide;
N-{2-fluoro-5-[(4-propoxypiperidyl )methyl] phenyl}i(G-methyl{3-
pyridyl amino]carboxamide;
N-{2-fluoro-5-[(4-methylpiperidyl)methyl]phenyl}[{6-methyl(3-

pyridyi})aminoJcarbaoxamide;
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N-[2-fluoro-5-{{4-[methyl{methylsulfonyl)amino]piperidyl}methyl)pheny][(&-methyl (3-
pyridyl)lamino]carboxamide,

{tert-butoxy}-N-{1-[(4-fluora-3-{[(4-fluorophenyl)amino]carbonylamino}phenylymethyl]{4-
piperidyl)}-N-melhylcarboxamide;

N-(2-fluoro-5{J4-(methylamino}piperidylimethyf}pheny)[(4-
fluorophenyl)amina]carboxamide

N-[2-lucro-5-({4-Imethyl(methylsulfonyl Jamino]piperidy}methyi)phenyl][{2-
fluorophenylJamino]carboxamide;

N-{5-{4-[(ethylsutfonyl)melhylamina]piperidyl}methyl}-2-flucrophenyl] [(4-
fluorophenylJaminc]carboxamide;

tert-butyl (38)-3-{[(4-fluora-3-{[{6-methyl{3-
pyridyl)Jamino]carbonylamino}phenylimalhyllmethylamino}pyrrolidinecarboxylate;

methyl (38 )-3<{[{4-luoro-3-{[{6-methyl(3-
pyridyl))amino]carbonylamina}phenylmethyllmelhylamino}pyrrolidinecarboxyl ate;

methyl (3R )-3-{[{4-luoro-3-{[{6-methyl(3-
pyridyl)jamino]carbonylamino}phenylimethyllmethylamino}pyrrolidinecarboxylate;

N-(5-{[{{35)pyrrolidin-3-yl)methylamina]methyl}-2-fAluorophenyl)[(6-methyl (3-
pyridyl)famino]carboxamide;

tert-butyl (3R)-3-{{(4-fluoro-3H{[(6-melhyl(3-
pyridyl)yamino]carbonylaminalphenylmethylimethylamino}pyrrolidinecarbaxylate;

N-{5{[{{3R}pyrrolidin-3-yl)melhylamino]methyl}-2-fluorophenyl){(6-melhyl(3-

pyridyl)}Jamino]carboxamide;

132



N-ethyl-N-{1-[{4-fluoro-3-{[{6-melhyl(3-pyridyl})amino]carbonylamino}phanylmethylj(4-
piperidyl ))methoxycarboxamide;

elhoxy-N-ethyl-N-{1-[(4-fluaro-3-{[(6-methyl(3-
pyridyl))aminalcarbonylamina}phenyl)methyl}{4-piperidylj}carboxamide;

N-[5-{{4-[ethyl(sthylsulfonyl)amino]piperidyljmethyl}-2-fluorophenyl]i(6-methyi(3-
pyridyl})Jamino]carboxamide;

N-gthyl-N-{1-[{4-Aucro-3-{[{6-melhyl{3-pyridyl))amino]carbonylamino}phenyl)methyl](4-
piperidyl)acetamida;

methyl 4{[{4-fluoro-3-{[{6-methyl{3-
pyridyt))amino]carbonylamino}phenyi)malhyllmethylamino}piperidinecarboxylate;

N-{5-{[{1 -acetyl[d-piperid:,rl}}melhyriaminu]meth:fl}-z-ﬂunrophenyi}[[ti-methm_[3-
pyridyl)}amino]carboxamids;

N-[6-({[1-{elhylsulfonyi){4-piperidyl}jmethylamino}methyl)-2-flucrophenyl][{8-methyi(3-
pyridylY)Jamino]carboxamide;

(S)}-N-(1-(3-fluoro-5-(3-(6-methylpyridin-3-yl)ureido)benzylJpiperidin-3-yl - N-methy-
(N',N'-dimethylamino)sulfonamide;

{S)-N-{1-(3-fluoro-5-{3-pyridin-3-ylureido)banzyl)piperidin-3-yl }-N-methy-(N",N'-

dimethylamino)sulfonamide.
30, At leasl one chemical enlity of Claim 1, wherein the compound of Formula 1c is

N-[5-fluoro-3-{{4-[methyl(methylsulfonyl )amino]piperidylmethyl)phenylJ[(4-

flucrophenyl)amino]carboxamide.
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31. A phamaceutical composition comprising a pharmaceulically acceptable
excipient, carrier or adjuvan! and a compound of Claim 1 andfor a pharmaceulically

acceptable salt thereof.

. J2. A pharmaceutical composition of claim 31, wherein the compositicn is Tormulated
. in a form chosen from injeclable fluids, aeresols, tablets, pills, capsules, syrups,

creams, gels, and transdermal patches.

33. A packaged pharmaceutical composilion, comprising a pharmaceutical

composilion of claim 31 and inslruclions for using 1he composition Lo treal a patient

suffering from a heart disease.

34. The packaged pharmaceutical composition of claim 33 wherein the heart disease

is hearl failure.
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