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nr. adult human cardi ac nuscle. Both have been

observed to be regulated in human heart failure
conditions at both transcriptional and translationa

| evel s, with the al pha formbeing down-regulated in
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had either a single nyocardial infarction or nultiple
myocardi al infarctions; here, the consequent scarring
and renodeling results in the devel opnent of a dil ated
and hypocontractile heart. At times the causative
agent cannot be identified, so the disease is

referred to as "idiopathic dilated cardioniyopathy."
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in part |leading to recogni zed adverse effects that

l[imt their use. Despite this fact, intravenous

i notropes continue to be widely used in acute heart

failure (e.g., to allow for reinstitution of oral

nmedi cations or to bridge patients to heart

transpl antation) whereas in chronic heart failure,

orally given digoxin is used as an inotrope to relieve

patabsemtors fm‘pﬂx&xﬂﬁlp, tyngdmini@ratibigof Mgkt lyat ﬁﬁ‘ms’tsitﬁeﬁsto@@@m slowed

gatlceshogrf) 3dmss ]gns Lé) }1‘]3’F Current inotraopic

TerApiEd grﬁ?PB%l SRR SRS 109 BB(e TS dut g Lo @nsuTicient

eddxaficinof the BasigRtleVioald RecRARAYA Fkrafdil 288y Pat AVBYates '
del ayi ng cAVP degradation through 1nhibition of

ﬁ%ﬁ di esterase (PDE), which can be detrinental to

alijjents %6%93’3@ ak td.mgg Baf 1ERase AL R 2RV, a%ﬂﬁf} BEhe heart. Asa

n1tat|ons of current agents, new approaches are
81@% &l %61}115@*1@9@5 hagefaélechie mhaghtheizol siandad lﬁgéasm fagure therapy, ie.,

R8361bnd St Grviddd elnrﬁtaﬁﬁoﬁ %ﬁ&&&l éen%o;% 19?‘1%% sgl:aé% Ve f& c%rdlac tissue,

I Nntravenous agen
ipeartdeading.to Tmegmxﬂdwdwm dflébﬂs émbhlait tld:muge D@}bl@(ﬁfﬁls Iﬁact isiravenous

U2 TR, 0501 ) o THSL TRy By BRl D on o

Gralymtthmohleemtte bri d)gmtmmimﬁtolhﬁart ea3plafthtidrd kihedeasdt chronic heart
bot h

ympt o . saf.ety,. an atient m)rtallt
BHTR AT sy EiE s o PRt S it i FaRiove e
duaBIvap e, bed fea@@hogiRr adeMEdi@Rt agents will provide a

ns to achi eve these clinical outcones. [0014] The
[ ctivi ?&}mﬁ‘lﬂ %ﬁéﬁ‘t%t AR Vg coRiFetiE Py ingteasing the caloium

tHAEeMTRL Be (’xﬁé}{ylﬁ XRRk ?c:th\ ¥, o @&?&B&nﬁ%ﬁ&ﬁf &jé AR5 1ﬁloug11

nmyosi n) has been 71 den an’i ffport ant” nmeans

e itiey ef plisghodiarisrasy EPR) h‘éhlelp erntlicaleitmetesa) toThtens wgle hean
fhiAMention provi des such agents (particularly

sarcomere activating agents) and nethods for their

[PHSht i fi céii‘i’anmhtalﬁmitaj'@es oi[cﬁlﬁmﬁ]agdmc:)mbne Iap;ﬁpmemdﬂncfﬁgtb[e improve
BRI AL R R0 Ao o Mo £1 300

Igoavenes it trth 1@@, iprmesahdn ﬂfm«sﬁ RécdrOsId PTHY bide §va$lhltﬂl§l oral drug,

B B B et L e
nBWWcﬁﬁﬁsm§oi&1budnﬁa3ﬁtm£@m@v§$@tm SddonfR {eMné:mafe@ of sfﬁ{pioms

npounds of Formula I 4 R4 R3W~X -
#OW Ralippt mpeyrtafdysbath phogt-groy aléwﬂngr%mnﬁ@é'wﬁﬁréww an unproved

tiReHeRiARbS Sl bdrenfRhR:8S pmr\}ﬁi@ 2GR BNERETRLEXBSical outcomes.
prodrugs, and m xtures thereof erein

[0014] The selectivity of agents directed at the cardiac sarcomere (for example, by

targeting cardiac beta myosin) has been identified as an important means to achieve this

improved therapeutic index. The present invention provides such agents (particularly

sarcomere activating agents) and methods for their identification and use.

[0015] Another approach may be to directly activate cardiac myosin without changing

the calcium transient to improving cardiac contractility. The present invention provides such

agents (particularly myosin activating agents) and methods for their identification and use.

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



W X, Y, and Z are independently -C= or -N=, provided
that no nore than two of W X Y, and Z are -N=; nis
one, two, or three; R is optionally substituted am no
or optionally substituted heterocycloallcyl; R2 is
optionally substituted aryl, optionally substituted
aral kyl; optionally substituted cycloallcyl,
optionally substituted heteroaiyl, optionally
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chem cal entity described herein. [0020] Al so provided
is a method for nodul ating the cardiac sarconerc in a
manmal  whi ch nmet hod conprises adninistering to a
manmal in need thereof a therapeutically effective
anmount of at |east one chemical entity described
herein or a pharmaceutical conposition conprising a
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conprising the steps o 6 converting a conpound O
CORBYIRHIE 4 PhomnaRqicalygscapible qgpipigpR carReor4dvant gndat least one

ch%ﬁlm%mﬁjy fsciaild, 401; R4 R3A\X RS NCi NHZ R13

[0020] Also provided is a method for modulating the cardiac sarcomere in a mammal
which method comprises administering to a mammal in need thereof a therapeutically
effective amount of at least one chemical entity described herein or a pharmaceutical
composition comprising a pharmaceutically acceptable excipient, carrier or adjuvant and at
least one chemical entity described herein.

[0021] Also provided is a method for potentiating cardiac myosin in a mammal which
method comprises administering to a mammal in need thereof a therapeutically effective
amount of at least one cliemical entity described herein or a pharmaceutical composition
comprising a pharmacentically acceptable excipient, carrier or adjuvant and at least one
chemical entity described herein.

{0022} Also provided is the use, in the manufacture of a medicament for treating heart
disease, of af least one chemical éntity described herein.

[0023] Also provided is a method for method of preparing a compound of Formula L.
R4

Rel /\

W»L/J\/“\/

Re Ry Rm

Formula I

wherein Rl, RZ, Rs, Rd, RS, and R™ are as defined above, comprising the steps of
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401 hydrolyzing the conpound of Fornula 401 to a
conpound of Fornmula 402 14 X' R3w Y- RS H/~ '//
NH2 R Rs 402 wherein Ris chosen fromO and NI -1;
contacting a conmpound of Forrnmula 402 with a conmpound
of formula R -H wherein RI  is optionally substituted
am no or optionally substituted heterocycloal kyl to
forma conmpound of Formula 403; and 7 14 R3~w Y X/ Re
R~ NPpverting agonpoiwd af Betilg!08 conpound of Fornul a 403
with a conpound of the fornularR2-NCOto yield a
conpound of Formula |. [00241 her aspects and

enbodi ments will be appgr ent t thoseRskl Iled in the
art formthe follow ng Ut sCription. [00251
As used in the present spec] flcati n, the follow ng
words and phrases are genefjally iptended to have the
nmeani ngs as set forth bel ow~gex to the extent that
the context in which tféy areZused i Ndicates

ot herwi se. The follow ng abbreViati ons and terns have
the indicated nmeani ngs throughayt: Ac = acetyl Bee

t-butyl oxy car bonyl c- = cyclo CBZ = carbobenzoxy
benzyl oxycar bonyl = di cfft%r onet hané = net hyl ene
chl L-H = D isobutylal um ni nm
hyd&ig&e BPE@%%%%%’N N-di i sopropyl et hyl am ne
T4
Ra Y.
\V\]/ \X/
/l\
R13
401

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

402

wherein R is chosen fiom O and NH;
contacting a compound of Formula 402 with a compound of formula Ry-H wherein Ry

is optionally substituted amino or optionally substituted heterocycloalkyl to form a compound
of Formula 403; and



DMF = N, N-di net hyl f ormam de DMSO = di net hyl sul f oxi de
eq = equivalent Et = ethyl EtOAc = ethyl acetate

Et OH = ethanol g = gram GC = gas chromat ography h,
hr, Ins = hour or hours Me = nethyl mn = mnute 8 ni
=mlliliter mmol = mllinole Ph = phenyl PyBroP =
brono-tris-pyrrolidi nophosphoni urn

hexaf | uorophosphate RT = roomtenperature s- =

secondary t- = tertiary TFA trifTauoroacetic acid

TF-F = tetrahydrofuran TLC = thi Iayer

chr omat ogr aphy Vol une nL/@s égﬁ sed on the
limting reagent unless specNV| herwi se [0026] As

used in the present specification, the follow ng words

and phrases are gener@lly in
nmeani ngs as set forth bel
the context in which they are ust i ndi cat es

ot herw se. [0027] As used herein, mhen any vari abl e
occurs nmore than one time in a cH&#i cal formula, its
definition on each occurrence i 9034 ndependent of its

deflnltlon at _eve t her currence. [0028] A das
T POpRE S eoie et e e 06 Vit £ grepopid g&%mwlﬂé“\zmo to

ymﬂedcb@mbuﬂwdgabﬁnﬁMI point of attachnent for a
substituent. For ex le, -CONH2 is attached through

IPR4] car botheapaists Elefb?@aodsyemwﬂhb@ﬁmawnéto th@wtsic@s@ém the art -
fbin MRBloWiNRkethiRA dsithpeqauent |y described event or

[0025] As used in the present specification, the following words and phrases are

generally intended to have the meanings as set forth below, except to the extent that the
context in which they are used indicates otherwise. The following abbreviations and terms

have the indicated meanings throughout;

Ac = acetyl

Boc = t-butyloxy carbonyl

c- = cyclo

CBZ = carbobenzoxy = benzyloxycarbonyl
DCM = dichloromethane = methylene chloride = CHxCly
DIBAL-H = Diisobutylaluminium hydride
DIEA or DIPEA = N,N-diisopropylethylamine

DMF = N,N-dimethylformamide

DMSO = dimethyl sulfoxide

eq = equivalent

Bt = ethyl

EtOAc = ethyl acetate

EtOH = ethanol

g = gram

GC = gas chromatography

h, he, hrs = hour ot hours

Me = methyl

mnin = minute



ci rcunstance may or may not occur, and that the
description includes instances where the event or

ci rcunmstance occurs and instances in which it does
not. For exanple, "optionally substituted al kyl"
enconpasses both "al kyl" and "substituted al kyl" as
defined below. It wll be understood by those skilled
inthe art, with respect to any group containing one
or m¥:  substituenfs, tmiklituch groups are not

i ntenglg@;to introduce any P ypgtitution or substitution
patterns that are sterical y I npractical,

synth&tical |y non-feasi btrendnd/ or |nherently unst abl e.
[ 003 kyl " encoppas ai chai n .and branched
chai (r)lﬁyl*]?aé% ng the indi casb‘%gmg W&Dﬁ% OROSIERLEY onrs.

Al kyl groups generally &mﬁmmmﬁﬁﬂo@h&QQO or bel ow, such
as Ci3ror below, for exa or bel ow. For
exanple Cl-Csallcyl encdﬂ%ﬁ§§@§“ﬁ8?h strai ght and
branched chain al ky+ of sémmd to 6 carbon atons.

Exampl es of al kyl groups i.nclude nmethyl, 9 ethyl,
propyl, isopropyl, n-but§fiaty¥sec-butyl, tert-butyl,

pent yiRA 2- pentyl, |=50pe%ﬂ1ﬁ0105&§t‘[ﬂjoa%m yl, hexyl,

2- hexyl , 3-hexyl, 3-nethyl penty and the |ike.
Allcﬂ¥'ne IS anot her su lwbﬁEQMKyl referring to
the ggape residues as all b two points of
attacl ment. For exanpleglﬁx elﬁﬁlna ﬁgwlndlcates a
covaléﬁﬂn%ond and Gl aImyugménwsxalha%&yhemeh@hﬁgpwagmiunb%
When an al kyl residue havi eci fic nunber of
carbons is named, all ge%ﬁg%g ﬁ ‘@gﬁers havi ng t hat

[H2eber of Asasdddmthearaerit Rpeiilatod, helT6l RALOWRRAS Mpinases are
i nclu

: f "butyl" is ant to

gﬁ@%ﬁ{yﬁl@n‘?@é B@"f’?’?‘? mFaélaﬁ%ﬁ et sorﬁ@ h@l% £x0ept to ﬁre&awt that the
comettidedich pyapylsc@ndicksoOpmomyde. " Lower allcyl”

[(gggrs to alkg _rougs havin%)one to four carbons.

‘f 11 " e 1%%1119 WP el aocs s uroat didn hyalitoe irddamical
fdriong, DE ddrsRe dRiceICddotndlcD G 1nde|ﬂ§ eﬁ]tg)f%tjé] lﬁﬁ%ﬁf It 'e@éiiy other

nunmber of carbon atons, usual rom
OEAHBYR- at oms, nore usually 3 to 10, or 3 to 7.

[06% | es Che | e _cye 0
cygvgbutj?HM$¥yc o%é%%%ﬁgﬁ&%gﬁgigﬁgﬁgls1¥’£ gEFE%”deﬁea
PYHR Qfg‘lgé‘?hﬁﬁ?éit longedstaenir Evedampleg- NS a8ashbd @%ough the carbon
atB@r bornane. Exanpl es of fused bicyclic rings include

oct ahydro-1 Hindene, octahydropental ene,

0929 3, 3a,By, ‘5ph@mﬁ’rryd‘bptpmﬁll3a1 iefiRant that the subsequently desonbcd event or

7a- hept ahyd 2H- i nd
A ——
evéad dr (Dﬁm)mstarﬁo BRAM and nns@dn'ééé' in g.ﬂlQ:Hﬁ’t (ﬁk& agh ﬁ% éxlafngfég }B)P%Bnaliy
oXY,

ﬁﬁ 'E ? l,dge such as, for exa e,
sugi; '818 91 kvl e %x%ﬁg)sﬁ/both Hly osid “sg 11&%@;1 W” as defined beiow It will
bel@bérstabl B¥those RARHGX Yoe af; Qﬁﬂ'fe\é%e%ﬁ% ankgl%‘ﬂg n&%a)&;{i’ng one or more

ﬂéo pent ox hexoxy, 2-hekox
susitRRfsp At Bgly srosprckre het lnuek@d td'hmoélhdeylhy gistitpti@f oranbstitution

pa@éﬂ1§ EP?&V a g F@H&l ?g@& éfigtjléa}/ s%%hegﬁal noggfir:%sgﬁe ar WM@%}E@Q}S Rystable.

[OQ&QE er s t M&M”@Dm@ﬁ@u pisaightakiin gndmendned EIRu h&afRRSdicated
ant a cycloallcyl grou

3 C n
B Rea oo Bl6 g At gb’i‘i}i;%%e LY i gese B 28 belprsy ch as s or
bc]@)«amyleeamldy,dtsoﬂ beR@X For E34&] pRIUL OYey! &%6&9&%53%3&&1 ght and
bn&&gh% ex Y cIo pt oxy, and_thé |
q gpm Yngﬁ% 6110 0@9@1} gaan oﬁ@z@ﬁ@lﬂﬁ a@yhgp@m ychide methyl,
of C20
9



or below, such as C13 or below, for exanple, C6 or

bel ow. [00341 "Acyl" refers to the groups

(al kyl)-C(Q-; (cycloallcyl)-C(OQ-; (aryl)-CO-;
(heteroaryl)-C(O-; and (heterocycloal kyl)-C(0) -,
wherein the group is attached to the parent structure
t hrough the carbonyl functionality and wherein al kyl,

S R AU I A T A
héAye i2Ciadk fId 3 Mep e m@ﬁhylp@ﬁy;bﬁﬁ iR 1@&5‘5 Amédé id Bﬁuﬁ@é&b@& oPhikyl,

the I ceto group elnq ncl uded 1 n the nunbered carbon

refing o T tamsisritics anallod, e having tyigpoints @fﬂtt@p&z@wyt Tyr example, Co
a]hl?l\éﬁé’ﬁﬁdﬁ:ﬂ@s g &fvmélliaoo% a3 %ﬂghene 1{ 9191%1%} group. When an alkyl
n gf oup~ 0

| coxycar bonyl " is meant
reﬁldﬁmﬁvaig(aaﬂpr%@féy yrgeppst caalvqnamedleﬂmmgmemh esoparsinniypg that

0 as the in

mEAD B Sllnbiifad) KOXYALAUD. haS ANS.Lodl & @g bt o
1nghldmpbu®1 aee- laltylcmdw;g mmtupbduﬁy'fpﬂ@yﬂ rigthidets Q- pgopyct lamdampmpyl
«ral 0 t.t to a carbony

ITOWGITBH(% %‘éﬁgﬁ I‘E{) ﬂaé‘”n% Cgleﬁ%ﬁl HIDEGr oup - NH2.
[0p8037] Trfeyﬂenmr’ Brticaes asdbemyd hydrefafios i@ ot RR:MFRC ring,
1 CON? ggf s chosen from hydrogen, optionally
ayigLhe W ’@fmft% FAREAN. atogmsy PpRMY ﬁ9ms“dbé¥ Fing Eabon sipg, more
usaale; VRtiooRad foyr. TBSbick b'itc,%@]o@lﬁﬁ%&ﬁﬁé lecitgi@ @ﬁ:lc%?cg%ﬁ CPfclobutyl,

chosen fron1héﬁaogen and optional |
cYSIoRSALYL B cpplolerl Revallar bridged gad h@ed vﬂtmzhteﬁ heg sioupogyeh as

110519)1‘1\{\4% Cﬁxiergﬁys ﬁffﬁse@ 9%5}%%: 28 el SRLRNR i ¥ndene

substi t ut er éd nitrogen- con al ni ng
ockliydprraatingal E,é#wh&fhe@mydm:maaiamd V. 2i4G6, Udebeptihydro-Zi-indene,

flﬁgq%&hﬂﬁﬁ%2&?&géﬁﬁ%§ﬂﬁl&$|eCted fromO, N, and S in

he heterocyc rrng; where each substituted

[0¢2up i sBy fdeperi dﬂmbdgy arsalalbﬁtgtﬁwta&&ém? thhoghen @Ryg‘éﬁ ﬁ)ﬁdge such
ent endent sel ecte romCl-C4 a ,

os B B ol RS PR PRy b0t G-y et i

peﬂbk}@ )’ll-pentyﬁxyﬁdomﬁﬂoﬁﬁ|nb@ﬂ1toxy,%c£42%§iﬁﬁc!yl , 3- hclgfkT @4h |

me?la_‘}/enpomﬁz%d ﬂ@ ﬁ:{r@l %g? P(%ﬂ"l SR of ame]épxm og;agcgmgqajl( 5] Qf@go 31 below,

sudhl ds aad c)r beidNH(ﬁQ exfefipia) <t<&/d1 beiowNCEhwGAalsky ek Go- a%xy gzoups
cg % NH(C - C4 al kyl phenyl ), "cyano, nit

ha%&@ rede §“§ﬁ$§¥ﬁtutent for cycloallcyl,

1od33{<erocyz§éb\l®%k oﬁﬂélaxy’ éﬁﬁw @% drc@%wl g;,lgup %?&h%ﬁ%@%x%n |

briggq 5@911 3s, far @que C-YN @%’Oﬂcmumkx}cmlppentoxy, cyolohexoxy,

cyclcm%é(x%ﬁﬁl ﬁ{@{ k%) &g\l)%g%ficﬁﬁﬁé\kpkgﬂ&cglgﬂ&@ ggwﬂ%en 13315/ 15 of Cao

or bf-’(B(VO)S@ﬂh B iphemjdy, fel@(x@)f@e Chorttalomal | cyl , (IZ( O) G - C4

ot 1 S0P CH AL SR SR B o,

(he’eeﬁﬁ?.}ml{?(@ﬁ eiﬂlﬁ l(heteroc -© ngﬁél KM'tﬁe go%@@ﬁe@@@fb\’thé parent
g - C4 hal oal cyI E%
gt‘“&ﬁ%%%% de Caé)on}ilrfan‘%wﬁ?éﬁ%@ldéﬂh%%}l aly@rq%/@ﬂw&,@wéxhetemaryl

and'ieR@oyclb@ilyl BX ARG LERZEN %vcyl%&%ng Ihhfe fhi Hﬂgﬁt}éﬁ Eﬁﬁ%er of

wherein at | east one ri ng Is ctarb I c and aronat
carhqgrateananpihahe erapmc éheéw@ srpupdzeives m@ln@bdtzeﬂreaiumprea mitbon

atoths.| Gk b Gplk g oy S SuGs Wer f?r &oéﬁ hzlvn%s the BMBula CHL(C=0)-,
[0035] By “alkoxycarbonyl” is meant an ester group of the formula (alkoxy)}(C=0)-

attached through the carbonyl carbon wherein the alkoxy group has the indicated number of
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ring is carbocyclic and aromatic, for exanple,
fluorene. [0039] For exanple, aryl includes 5- and

6- menber ed carbocyclic aromatic rings fused to a 5-
to 7-nmenbered heterocycloallcyl ring containing 1 or
nore heteroatons chosen fromN, 0, and S. For such
fused, bicyclic ring systens wherein only one of the
rin carbocyclic aromatic rin the point of
%?f‘%“glaﬁ%%t e Cbg %i]fm%é bt Heeyisian @H@mozra@n kaviigrfeprot to 6
daonheies oaMek 9belisokigs 1B ¥ALEH hadi cal s for med
from substituted benzene derivatives and having the
0P val eRyegmipe” ﬁﬂﬁ@nﬁﬁeﬁﬁmaﬁﬁHnaned as substituted
phenyl enefa £ icals

et %hgy%ﬁ éwM)&océ?s §H?@a¢§&%ﬁgsgqﬂgnes

unlvalent po
end iR is chdsen fygm :hjzdmgcfmvpdion@}ﬁy aneithyd CRgR Alkat, @ptdalMkubstituted

he f I db
RO TN el R The corr cepondi ng

uni v édC emcthoﬂ@dfloﬁhﬁhydr@e@ and @otﬁﬂﬂWsﬂWﬁﬁ%@@P& Mﬂ{)tflhoxi WO
i s termed napht hylidene.” Ary

p0|n$§ q{ %;tach
howevefid §dasmeset @ﬁ&f&hﬁaesigtroa% iovkieh By pis bamyd, W&gﬂ an optionally
subdtifutétes-ab gahsthberHORASRL QLN ia Ml HE%%C?@E:Q}I%I x%]'ﬁﬂlccgmohetlw includes

one or nnrgﬂ carbocyclic aromatic rings
f

1PrRefldifiges Beteigpiopy rsolaqtm@m@ N Al S inrthe h@@ud:ytdm@tylrmm

Syst ek n erej
TR I%g&{%&éxg%aﬁgcyéymgman&gg aemgﬁsugﬁhum@gg Sy néc;le
sPlpomets Frwcrqméeittbfrsﬁlﬁctai @rbxal&@l alkybyraryl, amtdacgz dryl-Gr@d alkyl-,

hé’t@ﬁl)a@/]}] t@dc@ a q%fld 9 Bgf’ ?u 611(}!1?}}?%1 {Lézﬁl@ﬁl%eg%d of

atta nment I
Cefil @u@h@ge@clbm halcszllqybmaIOL YOHLeNHL 0L -CR eMEWNIS,

G2 e RaF IR Aoy i s it ey,

Mﬂi&u@cﬁdkyl;ﬂmdyl}, bpanb efithd, oxb @MsQQQPstinktAe |féid:?§£o£ﬂq?'101'iéi@§oycloalkyl

o LG CRLATHNSIO TS, odl ney LO0ts] | fRloal L
cmmmgm -0 all0RrCOREALAE(ORENSY bt S Ofptecdh, 0T €

maxi num a

Sighu il et Lﬁ&léiw)@gomhemn,oa(ml Cr o,
-G(Om‘lu@iﬁphebylt O%D?c E@Jhahdamyi eéct@)c 9 Al f;&gﬁegg%xl D

i f1 uoronet h uor oét’hyl,

SQgehenyl), '“ﬁ@t(d&h@PMl‘iﬂh cORpPHss e%BzI\E{(Ct 64 Tkplprisored(phenyl),
gL 00Kyl 0y AL BT T,

exanpl €
[Gﬁ?rSd)m |t (‘)‘ASY 7 ememlpzrsfmt Hredchosseierdd @oblcliQ arcaigic Sngs, for

i ng carbon; and

ex Eﬂg ]%Gl?lge Sé I&C% gg Pﬁ‘gg;a}{/l%?qﬁlh eaé ?Heg ]llgllq-]ﬁll‘%é(ﬂ@rdnd alomatlc

i"ozntmamplef oaphenbapliRiant, aMtdiati® afd uRFyclid e dt&hdwherein at least one
qt from1 to 3, het er oat oms chosen from N,

nn@ ' %aﬁ%ocgc 1o god gropgic. fenaieme g Reees.  at oms bei ng car bon

[0 (mggj wher Fb%x@ﬁzpﬂceﬁ?ltmﬁﬁlffes Rel.er @ﬁ%ﬁgﬁ%f cdth ?glpzt az&ﬂ?t%gmgs

omatic ring. [0 For exanpl e er oa I NC
fusé(d %’ apdo7: ﬁ@ﬁ‘ﬁﬁé‘?dé@fqﬁ@yw&&ylmmmimng laaumcat hetemohtoms chosen

ﬁoﬁﬂﬁ e@ 4@ @ I%Ir st fifse flj,ean%? é’y% ems wl G%H)BOIW%f equheolmg§ 1sa

fused, bicyclic heteroar
Cméﬁ‘é’clﬁ alphp@thr iingy $heqomntt af ﬁtisachmenimayrﬁie rethb eiresQalioabmatidieng or

thc%f oalk tlh C% 'Pent {T%}éag\ﬁ%at L 2>1ent sglgg}et&t%gﬁgg?ﬁé d%1 i%t?\fes and

cyc oal Icy ring
havmg the free valences at ring atoms are named as substituted phenylene radicals. Bivalent

radicals derived from univalent polycyclic hydrocarbon radicals whose names end in "yl by

11



of Sand O atons in the heteroaryl group exceeds 1,

t hose heteroatons are not adjacent to one another. In
certain enbodi nents, the total nunmber of S and 0 atons
in the heteroaryl group is not nore than 2. In
certain enbodi ments, the total nunber of S and O atons
in the aromatic heterocycle is not nore than 1. Al so

rén% Péjfeo‘ﬁ %&Bétﬁ a@dﬁ??gﬁfﬂkcmﬁ%ﬁ rehoﬁl{ wm'? C)i %rﬁ%@?aﬂiﬂ(}@rm% named by

oxi de derivatives or exa €s o
agding éidmlﬁ‘go Hreyhmg pbip sorrcgpmﬂnasmp«ytkenmadleal dg. oaonquhmybgmup

w11§(1193 g&ﬂ%ﬁ?%ﬁ%ﬁe&% ﬂeﬁx?eid 11\5€l§[h }fde%%f d%rgg h§ onvlte{aj &OGS i}, ncompass
oﬁas*@rlnp)hl dniy ndaly adihﬂlenerc&mmeijﬁsateﬁlaﬂeﬂneﬂbabﬁd Hetigifoh€or more

t h N
oA AR BOR AR PELOLI Y L SUE A i
sﬁiéhﬂiélhﬁ&fomy?, nét @yug b cBhéWherci, 5- pyri m dinyl,
yrazgliny 4-im dazol nyl, isoxazolinyl,

H@Q@zol|njﬂWtFﬁﬁd%@ﬁﬁh?ﬁﬂsﬁﬁhﬁapﬁadﬁﬁﬁ@l tetrazolyl
[dohienyl, m%{ézt&’iﬂ"*a%@ﬁ}?y y}m “dfﬁlﬂ@?nl{ and y?[ s UE B¥ed crcm and

benizonni dazol i nyl, i ny triazolyl,
thg wrwé pY aiipphmeny rsa;zzélp%lkyl ardp. Th:s tenn encompasses, but is not limited fo,

e e 0 BRI b B R A oal s wihose
[Ofid2tes endhiererin-"Yhit” yludenfivad, chibrop hentoy dridgén aad tmterm
ence are named by

114 ’I
hag)%en mau&geno”mi’ ghl?’i%e &13%”‘6 fmdt B %or r es pondi ng
[0040] vaI ent“ziraa)dﬁcglalmdlcams glk,yl aa AR Hiddbv QLR (WY épbmﬁ&&mmber of
oints of atta mé IS rldlldene Het er pary
CAREIL MG} Subé%t?grb‘ﬁ J e b nispsRpRply SR tofle 1%6“1111
all@h@ﬂl@ mifnB04Ghalb Berd H@nd. & t&@%?ﬁﬂ@di%’l ﬁJoKME buPAre not limited to,
"heterogarallcyl™, heteroar yI Kyl are as defined

trifapramgthyh Ao foen it srilusroesid. é@‘ﬁ n@m-ﬂwgo%wlt he al kyl

[0g4H[UP. TthS;tefo@f}m &1@&%?&%5 gs‘ﬂo 7erEmbé S ¥hat oj {*Ho}x&gfcltlcomngs
pyridyl methyl, "tli ophenyl é
COPGUNRZPIR| OF 1088, fylexaifige. Wln ;0 4 Iweuveqed@gz@irbacﬁwms frgn 1to 3,

116{5‘? ms%h%}féy 19&!1 Klyb 5:3;?1% %‘tﬁ tl'uﬂ ef@%fn%ng r81§%totn% 1(1):1% caa fon ! arxlﬁ

on atons are’replaéed by
blm?@w@l owctcra&gbmgs rogubingrone Sunbaploecxahegte ﬁomylcllo@labklyll certain

i
PR BBt 5 e TR S o 1o 0 35S bR e ine
atdb}sd&em!fgdai&mﬂl‘im«ﬂ WhMbm;i?le%t [awd Ef;@gat&hﬁyﬂncseﬂt %laﬂafdnﬁi;&lb ringr
_peri ., 4-piperi ...and_ 2, 5- pi per zi nyl .
W‘%@ﬁ)phm ?/heﬂi eX@‘F‘BEp]%eteé%/aéﬂd’ll%‘&fk’é BAr Evrﬁgwa%fagd heierepygimabyl
axoanmrl@l@thsleﬂYd a N6 73ndRy Q?bl@élikylﬁﬂlgn@&r £6h Whel, %lcﬁ}cﬁch?etcmmyl
en i s assigned _priori used

ﬂnﬁ éY P whereig gpRrone af the éﬂ&ﬁr@lltaéls @n@ ﬁnamge hr:nqrcm@@@s e ppint of
wtte?@fdéﬁﬂﬁﬁﬁbe A% h\é‘te%é/arcﬁﬁit@ kTPl ¢ gﬂoﬁﬂg}q 'rJ]E n§ ClvHef R0 Prumber
presence east ‘one chem-cal “entity

of aég‘é pi dferds imdhahateroad| %Qup\ﬁectteds t hbosahbﬂematoylscafc 1td’u edjacent to one -
and_‘lf?gég.s’ gigcée%%tg %gb%gggélgsh{he r‘{%%ﬂ enéusne %1?(#‘56 egjt%f izt{)gys &tﬁgggnemawl group
is ¢ oroe@then R.nlraettkvictpodiardts nay tdog nudbe o § b © dimemtthe

ction of the ound wi { osin or .the
o B 6o el g e Arnvended Vahn B Serutes Rplsieigary! are
oxidk tibrivefeesQfor BRAP1ONRBEdeh 8Lt Sent atainkd} a4 ePorpb fs@6H] as pyridine-
.. rrgq&s n.or Cﬂ;r gg&ge activit [0049] The term

-oxidey @r(ﬁ%ﬁ)) andray( nyﬁgewi@déﬁgl 0011g11-{11ég3g1p@ﬁa|Ep91n131es of

hetSldRSA hlotipSelc1Bid Bhdare not limited to, systems (as numbered from the linkage
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-S-(optionally substituted aryl), -S-(optionally
substituted heteroaryl), and -S-(optionally
substituted heterocycl oal kyl ). Hence, sulfanyl

i ncludes the group CI-C6 allcylsulfanyl. [0050] The
term"sulfrnyl"” includes the groups -S(O-H,

-S(O -(optionally substituted al ky

pa N OBLLORRLLY BRI LAY, 3%?% 4%@, IR PR

ppuabisyli 2 élmeﬂmh:bm:»é,r&,ﬁ: yga:imainlyy R.B: py&ﬁdlmys(z@m(ldmbluwmbdxyzolmyl,

PRet Ol B et 5 b, HGph Shon bRk,
b«ﬁﬂbﬁﬁ&ﬂyuba&oﬁhlﬁwo)myi 156&121}/} Qjﬂ.iduﬁﬂ}%' thb(zo‘}}ld bﬁﬂiﬂo‘hﬁﬁ -azolyl, and

ional ly substituted heteroary
3 %é‘eﬁ’o% lalty&é?tl?o)(&w&g P i paitcals dpayed ey ap ek Wywarﬂ radicals
whose(dbs &AL i gnay 1¥m§\!vbli’ st ddott@d gel'ﬁif.(!'lﬁ Q¥Wthe atom with the free

-optionally substituted a

Valcgigce pe-rgped Bhaddige ‘sideay’ite treagmn g}/ e @weypmylg univalent radical,
S |

AP0 At W b SN S

mmem@mﬁgubgﬂhpMﬂéduﬂaa@ﬁhmédxhere|n means that any one

nDre ne&
{085% eﬁggpzlg elog 'y}lrﬂ %Q?Wgraﬂwg’; gg%rggylgafngﬁgcy are as
dqﬁmed/hazte;d st:ridahe fdie ode@acgmaﬁtesioraﬂhe ksl gatphahisvalneacempasses, but

exceeded., W bstit .e.,
iR g T T b & G dieti
[0@oTbi nat |B;n$1etefocwm:w t1@ a{@tal& a oFREAIRYI rakati @DWBISH Bfito four of the
onmbi nations result in stab

erm ssi bl e i f such
Ca@wﬁﬁ EUPRALE B ac‘?fgféf %]Fet"é%?lﬁ é%thas PRYESHPEEgR a5sul i sst"é‘lﬁplé
he@d?ﬁﬂ?/@lé@ﬂy% otds %@ltﬁiesﬁof B ad &trﬁ?&éatﬁ JnPthe MRkakePosition

ound at is suff |C|ently robust to survive
asfléléﬁda%l st r bayselieh drisvlaapbdiur.e, 3-ayrarolid s dopinerigyl. 3-

pl].f!&fdpp Ll%ﬁe?ﬂa?rlaéldaﬁﬁ @& I g!‘%\ﬁb Qo g @ﬁfstalﬁglg&édn? lated

ess ot stlfuents are
Ingladragl 21I1mrphqhhbl 206 r3smsphqlmvlimmnbﬁ©¢ whoreimlhesyxyin ib gsstaped

png gpﬁderstood that when (cycloal kyl)al kyl is |isted
as "a‘possi bl e substituent, the point of attachment of

[0848] s suBsusddierntn, Footiietico res ts mc&taugeeinlnsyolsm ok e@comere
terns itute al.kyl.,
el PG DS SR Ebus 08 e Bhies PE S o Ehapite iy
desmbasserahheramsa tﬁe(@tl@ﬁjﬁblyth@ﬁlf)rbm& safcBinefc if @RReshbyet e -
cl oal ky aryl het er ocycl oal kyl , and

to alkﬁl, f%ﬁ
copdp Ko A elidee Fay e Bhisistecia PR BT § fETRs e TS e e
dudio Y 81Q9 @fler a@foﬁ@th%rcgmf)ﬁmd%ﬁlqnﬁﬁémam %l%k%%}cbﬁlﬁl%n@'r due to the
i ndependently chosen from - - d
111tg]a¢<ty]n)c§ _the( c@n@)ounch@tﬂh e @ifir @Q@aﬂ) factozgmi mgu@mf@pméyosm or
Smg&g&ﬁQ&ygt wherein one or nore of the guanidine
dr ogens are replaced with a lower-allcyl group,

EOMRPb R h&hoterne famfopylhinthudes thQ@Rups: COZRMional GANRGR;ted alicyl),

RO e s -l oA s
sulmhmtedl Iﬁelmcfyclo hngle nHén‘cgmulIMyﬂ Q{jdﬁidb%hs pldEd gﬁ N1y @ﬂty@ll-fzﬁi@

cy a ubstityted ar n tiona
00B0het 1 fieter e bal i i Bl oM PO e dgany
subefutedrigbyy - ﬁ@h@pﬁ&ﬂﬂ?@b@m@@ a@ll)k W©)- @;F%I(h@l‘[&a:lubnéhmted heteroaryl),

stituted yl, and optionalf g substit ut ed
S(?}S lgggzlw sub%twéted heteiocycioalkyl), and -S(0)-(optionally substituted amino).
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BY is chosen from hydrogen and optionally substituted
Cl-A4 allcyl; or Ro and Re taken together with the
nitrogen to which they are bound, forman optionally
substituted 5- to 7-nenbered nitrogen-containing

het er ocycl oal cyl which optionally includes | or 2
addi ti onal heteroatons selected from0O, N, and Sin

het er n 14 wher ional |
oBEL 1T o B e Tl bR st S5 ORRR SEoafopdty
stﬁmb&tddtaﬂtyﬁd S(@A)td}bthﬁP&Iy@ﬁbsﬁMeﬁ aryg)y cd Casorineallytsubsiindsd

h‘étF'iQ§11Y1) ;ﬁf@? t(oé;ql;e nlﬁsb%lbﬁr}?tgtp qggqctieex g}!cé&ﬁcg{) E§ SS (éprti%lqe]dgl s{l}?s%ituted
a6t Bf Sa0yopEhnals st&is&t&ltcd aw@!xyﬂscg@ dnﬁw substlmt%@éaxyloxy),

%QPU&PW&%’ S‘C}?gil%“ed h@ﬁl OCYW@’b&mﬁn@S(Qp)k(yPﬁ%laﬁy Sbstiited
p A allcyl)(d-C4 alkyl), -NH(C-C4 al kyl),
éCI C4 alkyl)(Cl-C4 allcyl phenyl), -N-CA

(5 loy| pheFipitgm ybatituted”t asoiseddieeeip, assans thelAys e uitraers hydrogens

e

pabidyd Yhat thmi(‘t'@ted@ﬁbnaé lkyﬂn}tl,valeﬁ‘@\ils{ﬁot exDiH@ED) {Ebr Chbstituent is

ozgql %yl 5)) theﬁ?g?cpr& 1S 0 ﬁllgfl)ajtoez %5% %1]%3?/' #é;&%n% é( C&%ents

aral/dewhiriabl &S(6) lﬁml@éxb]:thmﬁ;yﬂf such %I@Iﬁh&dﬁé rdaalt 0adtiyd compounds or

B G R Ry Py TSP O S ORIl

con2NHHa e R} ient Nob Sl 2( Sabvitdis@hddytkom a idFRI2L RN %A |
and - NHSO2 [0054] The terns

Cl-C4 hal oal | cy Iga1|E>
subgq%@tt if@rgpudagion &y 8 285 I“ély]ng alleget Prapiinebytiiy cVelass atiprise

sp%@iﬁec!ﬂ QLNiARAY |areﬂh§9:d ultd Qielégl% 892&9111@ Qbr SRRt 480 be Blderstood
substituents, for exar‘r‘p e N-oxi des of ni trogen

thatgHeai(ectngliyBaley! ig Heedes a possie aévbwmtdﬁhn point ghaiiaghmegy of this
subStdnt g 50?& et € i Al aﬁ@ﬁ}%& iopul fur containi ng

gr oups. 55] The term"s Ituted acyl" refers to
(0054 gr ouﬁé;te @@mbémbstuute@r amwyyle@t@) aryl, hftsnobgddatiut, @dd

heféf%br@a’h #Ig% logm%' Q ex %} E‘éi”légi u1% er reap Helqo e)llfyl Y dloalkyl aryl,

ute
hehetwrioelgl aal ﬂe@qrba)yl@(}&}em omhe fer (b he S ot dpsto 3) hydrogen

attached to, the tructur ough the carbonyl
o E reTar T by~ SR R a o diThT | oyl
cycl-ryLORY|-O(@ry alkchgi-gE. gaﬁmmymn@mytyetw %Mﬁl'dﬁl@' K¥hidine
refer respectively to cycloallcyl aryl
WIFETR PRSI IO SR 8H@%1@P Qg5 4'e Jp lagprbvish A loovrealky! srove

N(R@ﬁ 'l19lo5aya§61 Gl ASCUR, t~@O§¥)b Rystioge n(ﬁjcgfﬂs Cﬂf@zﬁae—@(ﬁﬁ@l@’ R,
a_substituent indé E%n entl chosen f nron1 “W-

NPO?@R RGP FBC SRR TARAABORR R anspasR SO,

gua b Or,

0U201 10, EDL S0 UORL S BOR R A i
and ppligally sﬂﬂ&yﬁtedmaiemarﬁ,y ano, nitro, -CORb, -CO2Rb,

i C%ER%F\% _n%tgr@%%fy%%ﬁ&@% Cs yﬁ%’gnaﬂy substituted
aryl SERHti 01502 RebstitutcBARNRRARL, angnd - NR S02Ra, where Ra is

chosen fron1opt|onally ubstituted C-C5 al kyl,
opt g hogendge Rydr eﬁeéaniiswmﬂr#awasf-mqi Gkl pyﬁyl or

Subgl bidik agkdieb SRR ithe nitrogen to which they are bound, form an optionally
substituted 5- to 7-membered nitrogen-containing heterocycloalkyi which optionally includes

1 or 2 additional heteroatoms selected from O, N, and S in the heterocycloalkyl ring;
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Ro is chosen fromH, optionally substituted Cl-C6

al kyl, optionally substituted aryl, and optionally
substituted heteroayl; and Re is chosen from hydrogen

and optionally substituted C-C4 alkyl; or 15 Rb and

R taken together with the nitrogen to which they are
bound, forman optionally substituted 5- to

7-me . i L. - ni n heteroc cl oa

oot + onare e sbfiaR0 s GRRLR G T EloGhBRt Sl Ssdigmal stbitiueed

g@h @g@ eldmbneosmlﬁ)as de, @dorShicd, shbithiet efRsEAR s’éhél:ted from
ubstituted group

each
R Ff LB B P Rt e ety b eyt R bt
f@cm zﬂlcyI,S-lfIIfh -GASUIGNRen WO, - CQEH(EffJOﬁeaOCﬁL@;Sﬁalotaﬁtﬁphélo -OH, -NHa,

oter B B 'C?:%ﬁc%i(é@%% REIGr-6arinG Gt
aldoey, alﬁcyﬂ&% a'[léiﬂlﬁ%@ﬂx}h%t C1 Oﬁ%y}%?n}@l g%anf) 111¢?Cl fc)%as a

alic

yl
shlgistgutent@; oyohp@:yl hat@oc;@kpagqy 1, oy hetespizyl),~-NOGH - -CGO)OCI Cs alkyl,

-@dl‘@’(ﬂl-ﬁ&ﬂ%@' c‘;yéufy p)heny Clqﬁﬁ?\g@y gplgy ﬁ{gﬁi}gg, (e ally),

E%%)(?p ¢, IﬁﬁoC@ akyRC(B(Mst4 dllgte N(Ch-al; atkynCaal e,

R B R st TR gy ot bl

SO[;(@S}'-IQU, alkyﬂ:GSlGﬁ(phe:Nﬂﬂqmz(@lC@élo@ll | BONH, SOzI\E(HﬁCI -Cy alkyl),

SO RS N ey e @'Hs%y@%l@yqlaf ¢ Ngﬁ@qclycﬁhazoaucyi)

[955(493) a - ?%h@hﬁﬁ‘y fcs:%;sglfiﬁ? @ycl@ﬂkég lehe!ﬁﬂ))oycrogﬁ;giogjﬁ 1&%omyl also
élf‘%éﬂkf)t( ynd oxidp SQ@‘ENISI(@ emlpéﬂ f-eyidps of nitrogen containing

arny%Nb‘K, @f@rh\é !p}udlné\ﬂ_ 4%%(3 )ainlﬂ)gSé@)z d%%és%@%ﬁ}ﬁ )cbntalmng
and - NHSO2( hal oal nor e car
g’tcﬁﬁssubstltuted acyl reS|due nay be replaced by

[GskT ogen, TIW&?QuQ&rtitutédJ!lcgff"’rl et%ls t 93 C{UH% sggﬁ,t%lgﬁ@?ﬂ{ﬁ -C(0)-;

attachment to parent “renmal ns a

(spborepd m@aﬂ@ﬁrﬁ(@u (ﬁgwmuecedyma(oxycsumatmdsmt@oeam c;rg@y, and

tue Subs uted (I
Dt Mo PS MRS w R Rbed bbapmhe pricnre
tthélfgé rﬂ@ dacbcalkfrhctishdite iml winnén @Lﬁbsﬁ@t’eﬁ allyp el Qoadlcyl SHEMh @S oaryl,
a1fﬂl91(§3$éag% % Qﬁ/ & eg%sgt 1?/?18% z%k Lﬁ)g&bgl%/d &%%E%tblag(lil et
headrbayglopRyl \(vbm efn ondBit e %ﬁlﬁt‘élsoéﬁiéh%as up BFY hy&i‘d a%lﬁseaw replaced

ein one or nore of the guan
bhysﬁﬁggﬂgnﬁPeﬂWeﬁY§ ¥ fioEh a | ower - al kyl group -NR

bR, -R4l- QR(&@]OC? aﬂ%% I£b 5%5%&%55) %@m guamidine

whem@mgnom 3@:@ gualg@mydro@@QNRR;:I&&&HW}HNRB@R&IKy‘il\@etqﬁ‘,

NI B LG 0P, L0l COMBRLL HGH, T g

N&F%@iéu +-DRECOREL éﬁb@:@NR PRb -0 R h R R ONRFCORPL-EoRrAl.-ki,R?,

-86 allcyl, optionally subst i t ut ed any! ,
Hg§opt|ona q%)gﬁbstltuted heteroaryl; andR is chosen

f r omblsedt ogemsantiom ppiicany b%smﬁtébﬁldﬁlﬂl@g oftiaaty subsututcd aryl,
where each optionally substitutéed group’ i

an@%@”%@?Y?ﬁ?@%w eu“ﬁoﬁ‘d’pendently substituted with one
Or ROEE chaHE oASHOBRionh VP sub@fitall €&, a?IWl) S(gptltbllilﬁﬂ; Substituted aryl,

and optionally substituted heteroaryl; and

R is chosen from hydrogen and optionally substituted C;-Cy alleyl; or
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i ndependently selected fromCl-C4 allcyl, aryl,
heteroaryl, aryl-C-C4 allcyl-, heteroaryl-CmC4
allcyl-, Cl-C4 haloalkyl-, -OCCI-C4 allcyl, -0OC-C4
al kyl phenyl, 16 -CI-C4 alkyl-OH, -OC -C4 hal oal | cyl,
hal o, -OH -NH2, -Cl-C4 al kyl-NH2, -N(Cr-Ca
allcyl)(G-C4 alkyl), -NH(Cl-Ca alkyl), -N(C-C4

cyang e R e SR He lsonehit Shih fhsy oty erBfays optonally
dmbttetﬂt@d:‘]do@adnbrﬁydmd n1@6¢eh@bﬁtﬁ éﬁﬂeﬁmocy@%@l which %alcgﬂncludes

allc

g?fk%/g%dmn%%zoﬁ O%%r%.(@.@% GENS e B fhe NH@(D@C( @huihg;,
- N( Clyoifefe @bky t)o%l@ &%tﬁﬂe@%@(ﬂ & unft{ﬁgtﬁ}ue%r %gaeﬁen& substituted

al | cyl)O(O)(p enyl)
‘ﬁlﬁé"?ﬁﬁl or 1116@,@1 as @ue, e, @aﬂﬁ@aﬁubsﬁiﬁﬁ(i@)l@tpeﬁﬂenﬂy badgetted from

Chlﬁag 1, a??l ﬁétéﬁf@l@f éoé%ﬁ%ﬁ] é%‘&z%&rygﬁz (Cda kC%l C;-Cq haloallcyt-,
-OSTENAlKy e@(]l s alkyINBER (@rcmmmyl @clmhlsea@nﬁmo)ﬁ NI,

e o AR o el or o

-NCE( @paﬂk}d){é:l lcyalsmlpsmyt) umn{cl al hieyibese)); @@m hlmabioy(as a

i tuted all{gﬂ }/e)[ n1 cl udes groups suc
e SR ek oe P ke s holrop -G br SR Cagio
-pobyel-Oy bieyIRG) Y5 alkyl),a@d)m@(??bh 21@%12} O):K)QI@; N’I’ﬁe@(éﬁ @%}kﬂ),

for exa

h
ST R G e e T R LS B L ) S NP
~DREICXy aiklfypxa(oga cmlé%ﬁchl?(b)@ CJ na1Y4N8).e okﬁ(d))?zl alkyl, -

integer o such 057]] The

SOg( ¢4 aﬂla@)ecﬁﬁamhé@sbyé@e%r@ halcra@cfyar SN, héOg}ﬂI@(Ui‘p -Cy alkyl),
alileil y) 1| 4 8 1 aroalk’

-dopbsbhdshedndd ylos ]19%)%1\?%% %@%@ﬁ n, Eﬁﬁéﬁ%g%g ol

attached to the parent
Opaaewpwsirartiony indheosuhtiinied acybuigte toay mepm@m riteogah,| aygen or

sxﬂﬁﬁ% 5?109% Q08 e Bhinl1SY a?lac(hy ng 2 élsdﬂaareg% nbag%s a? 618 ﬁfnbmzyl

drogeh ato are replace
[qﬁﬁéﬂe pendelitel tyrnc holmtutefdmﬁmxy Rﬁ:x s to@Rtoxy whac(ﬂ t'h@éfikyl constituent is

B O By TSI 800t s ARt i

oﬁwcd moge(i@ tansgsumepa 9o d) Mdibged alo@Were 1%@6&'@91%%‘3%:%
c ano nitro, -CORb,

md%ﬁﬁsﬂ “OCONl el e, - NRCORb4- NR CO2Ra,
- NRC@NROR?, @Qﬂfﬁkl | Ryl NRGIRD. SRS
- SQ2 NRbR Oé )@@B merlg elI-llzaI ¢host %dln@%ﬁﬁme

W]aa% Eip GR&PT 1}10@@&5 §te|au@rti@ae brdi @EnadE cgpﬂace@mth o habdrpliyl group,
I\ﬁ@’hSthafouEfago . ~CORM deopiv m oS ‘btt%ﬁﬂ @&R _OCONR'R’,

het er gar chosen f . optional
NRIBOR +-DREAOGR, @EKQDR\W R emRormle? -SOBSR IR Lind dNBRFID,R?,

and Vﬂﬂ:} ].anlgl Ihé/s g@tﬁ)p Loa ﬁ% Bq%e@w%ﬁ%yéqﬁggﬂ%pg?@ﬁ}y gybsgpnted aryl,

chosen rom
andlclayd)r;allpsulﬁutumddxeﬁﬁ)aiﬁken together with the nitrogen

to i.C orman agptionally
subst it ‘coé‘al ot Ol?fl%?ﬂgh%?%%pt gL emﬁl@hlwﬁgﬂuted aryl,
andd eb@fr@ﬁy eltRatuted hetealye:hn @Rt ik Ql'i@laxll ﬁox‘nrhgwhﬂé%&?and é)p%ﬂ&?ly

onal heteroatons selected from

It
Su?ﬁ’ﬂé‘”ﬁi&\%é% elrek sdiereyrclt onignalliebssiteied tropisivomdistitted or
111(56&4&%11@1}“&11%9&1:9{3@ WRthlofile BNAMRSLES 1 &8 Qfo, LIIRRENES ALY

substi tut ed
independently selected from Ci-Cy alkyl, arvl, heteroaryl, aryl-Ci-Cy alkyl-,

heteroaryl-Cy-Cy alkyl-, C1-Cy haloalkyl-, -OC;-Cy alkyl, -OC1-Cy alkylphenyl,
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with one or nore, such as one, two, or three,
substituents i ndependently selected from1l1l7 C-C4
al kyl, aryl, heteroaryl, aryl-Cl-Ca allcyl-,

heteroaryl -Cl1-C4 al kyl-, C-C4 haloallcyl-, -0OCt-C4
al kyl, -QOCl -Ca al kyI phenyl -G -Ca al kyl -(}L -OCr-Ca
hal oaI I cyl, halo, -OH, -Cl-C4 al kyl -

T Bl

%d Coz' a‘ﬂf}%@{(@ alfr%;l? DIQ}I((EHL@%‘HWI)OWC(-@% 2yl @UIS Ll ent),

I cyc et erocycl oal , or heteroaiyl),
NT@@ZHM al @ye@@i ogapoaRigy] oxo (aw?mmt@ﬁ fetl Gxgxlpalbélhe@aocycloaﬂwl

ﬁ#ﬁéﬁp%ﬂl) %g@gﬁc]&b ?M}l) cga}%@“b??a S @fé

-QOKYA(T,-Ca NicD), - CONGT2) AH(OJ(O)-Co b)) NHC(OG@}

Ryl O T iy B R G

C 2(-C: phiiyh aC @B -CY h)loallSORINKR) C1~GORNH(-8Qx(C4-Cakikyl).)

Ku'w(d@og%ﬁ o4 s R RSB R RO M ey, -

N}ﬂ&@tltéyatl@d) ams@z(pﬁ@if,rg rasldtmst)gcgm uaoalwctn@ﬁme NR
where ‘each Rd Is I ndependent |y Efen

0@@?‘1@@&?4 apsubgiiaied plipacmam g ylrolyaélﬁw’ o?fa @P%%‘ﬁ@lf Fogiitatsd

bbfohhily QiR ki UBtindHee duch KPOCNEHLYCH;, and
asu%%??i%%él %ry " p?ldﬁ? 1Ty sdbstg?§%ZJc het er o >

I
regjstopsortzlyop! fheye such g é@yfﬁlgtl@.eglgw; a5d |- @@11ZCH20)XCH3  Aterd x is an
irﬁ‘%jgg‘r: ?f(%/ ‘z‘?eg&{‘% k 1 SYhd b fo alnrﬁ I’zsiuufn%ﬁiél substi¥@E §iBxy group is

. cyc aryl

hiratenioys bo@%%(CHéf@{Mteeemmay fitegst of 1- -tospdasilvel y
[[h)gggl eyl ’Fh V\%I%l‘l Qs%l)s@futed ﬁfcé’x%arlgo ggrg%gsqv!g s 5%5%%’ (Slgﬂggtggad alleyl)-

roary erern one or
OLO((B) whydinahegroad srtadicé ta teppaecs dirippuna tisokpbtthe wernyl
i nde

sy aT r&j a%gté%lé}'cglp f?@?ﬂi}{eé ﬁeg‘a-«f, %O%;I%SI ’w'h%%bc:né %%Olﬁfeccﬁ%% & 5, such as up
uﬂﬂgﬁ}ﬂﬁigélﬁatomﬁ @lreeb}?a(@ﬂl gy ) Euﬂﬁﬁﬂua?t @xﬁdep dsaﬁelgmbmrmm
rogens_.are repl ace th a owe rou
KIRF\’Igh Q%b -QUGante Ao éﬂ g., ﬂ@‘éﬁ%&l kbg(ﬂ{b gj@{]ﬁg%? guanidine
wh QLR or HEERR0e glmglgﬁogen@' aced N%h@@ﬁélraﬂcyl group,

RCONRDR, CO2Rb
'NIS N%RCY%WdeWﬁé%erGONE Rs- Q(ﬁ@%ﬁbgj%ﬁ% OCONR'R,
g%‘P\StNk%@IgR o= €6),Rb kt?fbm%@ﬂ‘t 'm@dﬁl’ -SOR?, -SOR?,
substlfute ar

optional’ly stituted
S@ﬁ@?ﬁéMyﬁIﬂREChR chosen fromH, optionally

b -4 -
ond b S 5t pithan BhERELEY P HRRL bt bliated acy.
m&i@ﬁth@ﬁmgﬁﬁmﬁ@dﬂapMypnalIy substituted C-C4 allcyl;
or RQ)and R t aken

ey o EnpisuAi AR RGRT B 5 QeBetroti La EnTg! o

m?délﬁraﬁﬁrﬁ%mtﬁte@aﬁam?m@ ning heterocyel oal I cyl which
optiopal’ly includes or 2 additional_ heteroatons

sel ekt Jé@fh@%e@ o Ly ozgmeapdontipnallysubibiiésddeyes arl &
ringge q{"%al%ﬂ%ée@l@tt LRDak In%lo%@xpt%tv\dﬁéﬁ @d gt @H\Bld' ﬁn m a.n optionally

unsubstit ut or 1 ndependentl’y substituted wt
suwstiinisrle e Uotenisre méogtiweqnianing h¢telecy0é%1tﬂ@i whigh ﬁt)tsomlly includes

1 Rl e? ercggéjtgaﬁ] 1et¥ ogii%{neé%ctﬁle%c{ cﬁ{lnqq\l %‘%ﬂe‘? n tﬁé/ flet?r"c‘)l%)é o&&(yl ring;

al | cyhere efdh- cﬁi«ﬂloﬂfﬂ]yaa?bsilwdd group is unsubsntuted or independently substituted

with one or more, such as one, two, or three, substituents independently selected from

17



18 -OC1-C4 al kyl, -OCl-C4 allcyl phenyl, -C-C4

al kyl -OH, -0OCl-C4 haloallcyl, halo, -OH -NH2, -Cl1-C4
allcyl-NH2, -N(Cr-C4 alkyl)(G-C4 alkyl), -NI-1(CrC4
alkyl), -N(G-C4 alkyl)(G-C4 allcyl phenyl), -NH(C -C4
al I cyl phenyl), cyano, nitro, oxo (as a substitutent
for cycloallcyl, heterocycloalkyl or heteroaryl)

chz ngyl' 8%8)“%%08% @JI If?/lgﬂa}ky = 3%4 C%{‘g&i@ ( gi Cehaloalkyl-,

eﬂ)eklyw 311<y1m1@4(qﬂ@qmyﬁ3)1 -C-i¥G Gl 5:@11%%@%&(1@ hﬁé -OH, -NHz,

a(Jfk a” I (g(c% abfé%{ﬁ 2 ésefg))@ﬂ?f(é)a%aﬂ%l I cyI

m-@)& @g@ﬁ‘éﬁ%4l;em{ylpllel1y§@m%c LA, al e%ar':) 8 rﬂﬁ‘tg :'(Blwa 2&3 a

S@@@Nﬁptpfﬁbﬂg? oplicyl, Rﬂsaz:(c&gaﬂm oahqtvpawl), mﬁrsoz((@mw)aﬂcyl
61%4 zﬁla}l)oql,‘(bﬁﬁg 1+C4 ﬂ'l)\’\,gﬁ(? ﬁqﬁbk@?@l kY alkyl),

subs |tute al T coxyc rbon
—é\&m@agmhe@fl)e N oGO Ko G ], COB L alr  dshea

| so I@4 zlﬂphn%l(géégﬁ C%%%? ﬁgéb?;‘l délhflloalfgc C&E@i@f‘b‘éﬁgﬂ ,_

%ﬂﬁ@r—lekyMr E@z(pk@yﬁ,oﬂ()z([hcadaﬂbiﬂ(}dm -SONHOWWBIE;-Cs alkyD),

FeP el A cEC A SR P eh T e -BesEhE ik,

[bms& hose git wahi“enstitutehamsiongdres W@Bgfo@?emi%l ~NR® R where
optically active

§
e&i@ élgﬂ%Bﬁ}ldEE‘{%ﬁ]e@feﬁ fiong PREBUY substitugsy allerk apie&zﬁaahswlmted
dytﬂea&ﬂa@zﬁfm&l%ubﬂ@@@d wyl @pn&{auy 0@ sfiae8TRY, BRIy B Bfbstituted

acconp i shed, for exanp convent i onal

hefsEprdontiepallysrpstitaed Izﬂtprwchowéylpaﬂb@@ﬁ@bow Salfmélse@riwlﬁglyl
vﬂﬁ:ﬁm aub@ﬁtu&ﬁ%ﬂ(ﬁﬁ%ﬁ%&@@ﬁ% 1yl Héﬁ!l(?l%@logiﬁf}llzﬁéqgeko% s ﬁajrgs%lsctlvely

¢hr onat o

ressure
thV]eCYCéC@HWb @ﬁ&sile@rocwﬁaﬁﬁsﬂlaanﬂ heterostys whereinami oumore (up to 5, such
ag ﬁfﬂ gglp{tﬁgs a F([%nﬂc&?% £ Quto t‘itu n% o cpenpel%tﬁr gl o1

I nvent’i on inc tau orrerlc
conpdbndJRTGD@DIb@&wﬁﬁuﬁd§1n&hﬁﬁmﬂmkaglSRF%Omnmﬁ&@ﬁﬁnmne

h f ‘ D
| nc?r* e %aog%%b%spiaﬁﬁéwmmm
MR Riamm, cymedmabESJOR WEDRY, RCEMRIRY, YORORNS OCOIRY, u@cogleR
PR S TR AL R B PR S
_s@mgégabhﬂqagﬁmﬁni "pol ynor ph," and "novel form may

be used |nterchangeably herein, and are neant to
i ncl WREe & s dhpseation emienahcubsirgedhols alkdneriiooallt substituted aryl,

msm%mnsubaﬁw@haaoappr exanpl e, pol ynor phs,
pseudppol ynor p vat es, hydrates, unsol vated

pol y?‘m’fs wheseq ifiony I’ﬁl,dlphgn@lm hyld;tiaﬁttﬂﬂl -Ceiifl aopirahdligmabstituted aryl,
mﬂﬁ%%ﬁyé Qﬁgiﬁgqgghp forms, as well as m xtures

i'ess A q ar crystall|ne or anor phous
f or nRfis chc&{ble ﬁnmmyﬁmgel{ ﬁﬂﬁ)j;]mt@ﬂ? BhidatuteT, iy a@l&yi ca‘l t he

pre [ ntion inclu %k but are not limte
C orms[gn gg{d ‘enpﬂfﬂgﬁté}lﬂ Wifh U gitioppn BWQF%%@U%IP E’%‘P}dyfoml an optionally
su&@tﬂ&@ﬂ able7 henimret hargel- coﬁﬁﬁsbﬁ'ﬁ@t@f&&&@ﬂly&' \AM%E@MH? includes
of the conpounds recited herein includ
1 E’]h%? Hanat lilegc‘épqtgms gedected from O, N, and S in the hcterocycloalky} ring;
where each optionally substituted group is unsubstituted or independently substituted
with one or more, such as one, two, or three, substituents independently selected from

C1-Cy alleyl, aryl, heteroaryl, aryl-Cy-Cg alkyl-, heteroaryl-C1-Ca alkyl-, C1-Cq haloalkyl-,
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acceptabl e salts, chel ates, non-coval ent conpl exes,
prodrugs, and m xtures thereof. In certain

enbodi ments, the conpounds described herein are in the
form of pharmaceutically acceptable salts. Hence, the
terms "chem cal entity" and "chem cal entities" also
enconpass pharnaceutically acceptabl e salts, chel ates,

non- coval ent co | exes, rodru and ni xtures.
-DOO62 Py PHAF naed Sktphearh @é‘ﬁ‘g 51, 06 uft balogllny i’llﬁ@e"OH’ -NHz,

Bt gt ougan « s .

ate i phosphat e,
N@F@Mk@r}rﬁﬁe@; gligyiplaegl), N%IﬁCf Cnékﬁphw})ﬂml@» niigoN (Rig?

ﬁlﬁﬁhé&%ﬁ ?%V %z}]lgﬁ‘she e?(!»n,g %ﬂ 1 %1 erora ’ Ié;?f?%l @l(a 1)3@? @4 afkl,
-CON(@f-€4 alea Calle alkkyRC CONE](Crrel hhm@,sﬂm&haﬁ‘&iC(O)(Cl-& alleyl),

S AR R IEIOG eR e SR SO TN
gg’lgt)tt?cg %}lﬁpf?ﬁm @H%%ap@%@b@gﬁmoaﬁm QO (OEhelalldyi -
el bl YLD

C]@It bbby B qms‘@m u éli@yly DNTIBOS bR} uw&sb@t@ﬁ@ phipalkyl), and

ion " if the ound of Fornu i S obta ed. as
an asibdediondly sgh ifuted atcw@alk%féarh%@fé splyhped spopyhag as

dQ?mQ%%h&¥'ng a solution of the acid salt. Conver sel y,
the product is a free base, an addition salt,
[WH'W! i cul aEbyppaungdheal rracaliatl |np;§4d|eyoué@1@@'gt Libitel tagaiticaldgpmets of

cglalp?lgxélls ey 19?1111%{101 HES Qatf?sy?% o%%e?%nr Jétgxt% ‘ﬂﬁ?eoﬁ r B%dﬁ%ﬂ?n? chfhpBunds of

ani ¢ ‘SOl 'ven sol ut’i on
P\Mlhdfla atmcheie d aide-doser (dancendizhs- d@nmkoﬂ qooypahnds with carbon-

N TR, TR IR

obﬁ@&@ﬁﬂ&%iﬁ@miam&m$ymhh&byGgmﬁ@iﬂ@QmﬂmgsaﬁnhhamnwmwfﬂQ

used to_prepare_ non-toxi c pharnmace a tab
TG ERetes: oﬁesogxép{w. gi‘ th[s 6@8@?&%&3{1} rlla&a%can H’ﬁ é }obg it gs w%nuonal

rhe@hdds %cthrh's QbR SERRE 1R &BaRIE Bles8Rrigla@8, or fcbjromato gr aphy,
exanpl e ester or amide derjvatives of the c gg gé
uFigEOT exampleThebing b B Pish R iy chrorpatp gy ( Ialﬁ}; Bqlfr‘ﬁ%n pere
cgﬁﬁgurﬁg 8%1n%m9fé&q§ V8f0u§9¢151[8ﬁ]16§10 oM AEHA Sitsikes@RBe present

., upon netabolic processing of the
upmudmwgduﬁxdhwh@swn¢ﬁpm@df@gsmnm%m@de but are not

ted t t

122, B BTREL BT By 00 R o s o
cajﬂipmeldg,nmjﬁxﬁl)g, ifor exhepleomboumls, pfeufaoinogplis, soQgeH]ydrates,
up%q?ﬁ{gqp Wn?cﬁhﬁ/ a(ﬁﬂgg}dr e &hs %t?s)tc%%fogx?qg onfciﬂl rpgx%liﬂﬁsy and amorphous
f&@mu&gcrmﬁumlmmsm@l@b vitiess &foﬁaog hag el foluald’! ‘yolymfcnph, and
accept abl e sol vates,  suc ydr.at es C ng, [
“BRahPIE MNP Y Piakca@ge#%ﬁwaﬁ&@@? m%%ﬂh@d?%@e sttt ryetilline and
aﬁfo& Lﬁ%% R8s o'{ 18E QOIRp({ug@ @@dlucﬂfge fd@kAp e hRlahi@phs ﬁsfcﬁﬁ@oi}tmmphs

t he chem cal ent|%¥ or med t he coordlnatlﬁ)F F
seloapo liidrates vasaieated palgROrplEs (ﬂwd(ﬂ@raﬂhﬂi&@?S fJonipggationa

p[)ﬁﬂ'ﬁ)]z hs 18 aﬁ%&@ou?fb@mg QVakLe % m%@ﬂ@é @Xreof, hetsS, ﬁa@aduth@ crystalline

el oaned by the interaction of
ocampwhmmfanmuaﬂﬁnhém nmol ecul e mhereln a covalent bond

{é}gqlg()t f O&E(g}ql()%l ﬁ_b(is\/\%ﬁl%éﬁ &?m%%&&pﬁcﬁﬁg bh%e 11 t ].111’11‘[6(3. fo

cul e. at1on can dccur roug
c¥@Pounds of Formula I and all pharmaceutically acceptable forms ther eof

Pharmaceutically acceptable forms of the compounds recited herein include pharmaceutically
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der Waal s interactions, hydrogen bonding, and

el ectrostatic interactions (also called ionic

bondi ng). [00681 The term "active agent" is used to
indicate a chemcal entity which has biol ogica
activity. In certain enbodi nents, an "active agent" is
a conpound having pharmaceuti cal utiIity [0069] The

[ 1 ffect t" of h
SO BB Sl L SN E SRR O R RS
m@lﬁllacim mhesctoamednck de@nbﬁdﬂﬁ[bu@ Sre AOfhe MHIBIT pﬁﬁ{ﬂa%ﬁmaliytagceptablc
hﬁaﬁFm eﬁgﬁe . W% t.herapeutical |y effective
78y é?“ & rihg ﬁrrﬁn“%fa?“? cGhemical eptitipsd atso epcogipgsase

sHangda S oncay a&c@ﬁ@ﬁl@%lt‘é%h%l@te%ﬁlceveﬁ&ft l:efl 129 13-(‘}5 s, an mixtures.
Itgher apeutical | y ef fective amount e asdertar

Qdr i ment Bhwaceﬁlmaﬂwwwe B§lisA S@hgdﬁ,rtglt mbomdumted to salts with
BORGaPLAd 's% a@ﬁlychg&lloxgtP %ﬁlﬂge& s afe El?fdl?blonift@,oﬁ]lgite

t heoreti cal | i oava
Wifinuty givafe) @aiﬁﬂce 3$1§> mfmhltas aﬂyv‘ w6t aodr wlh(mctth anrges tdahte, maleate,

ﬂlﬁlaﬁlﬁeata'ﬂ%té %Eéo%ﬁﬁte Fzggﬂef cgt c Iactlatn a ﬂl@g@%@%&&i@ﬁ%ﬁ%& fonate, 2-

of st at I'cal "si'gni tance
lpdroasethyloi@nate perzoal, ﬁﬁcyl{tt@,&?e]a}até' E@d alRdtbate 6EShEE Scetde, HDOC-

h h
TR0 YAl A% BRIl 6 SXATRL S 2 TR0 LD cations
1odisder bettar ot dimi ek paniinBnpotaskien, MRENRL Sluinub) thium, and
i nvention can be useful in both human ther apy and

nf‘lary applications. In some enbodinents, the

[@ER] ent | B A Wﬂﬂib cor 7%911;6 3£ BONRLID 89[51&@&‘53%11 R aqldltion salt,

Treatnment” or "treatin

h
ﬂ?Fe‘%fi*? a%l‘?w‘liﬁ‘%tbre gg‘?‘}’ﬂé% by Bﬁfﬂfém@ P selaien ofithenopheite! ﬁbnversely, if the
phddgbiUslh RGe bk, RAYEH ’sanl?p il etl%ly%iﬂa%ﬁnac%x?ﬁta Iy g‘cggo%?qli'es écﬂguon

the clinical s ot ons sé no
sy, My he Bradeeryl Byrfdsselivise st ﬂe@PSGslh@\MJmf@leool g @‘htunngldtuh:mn g the

s&iﬁﬂ@ﬁ \9@15%{‘&1@ Jhgdcbfahi?c@ w11§1yc'89\561 ?ﬁﬁal Pxoé?&) %egq%}rprg%armg L8 addition

di sease,

S%t&fm@lse stymp:tuoﬂss ThoEd)@t?I&]:l 1ﬂ'ﬂre LGV DL Qlizd)v‘rank_s@{ Authatid
ertT™

ered (
PP R A R i Garlotie b erul e valprig oo
sflgat ure of ChenDraw Utlra version 9.0 from Canbri dge
% t Corppration) as escrf bed bel ow. For exanple
[q ﬁ conp d%i)ow: godiugs pisg fall wighimtheisoqneiof ghemigah antities, for
exziﬁipﬂtm&m(ﬂ oﬁﬁﬁﬂé dbnatit @ of eMhBodndMBEEG e Ponete dybirugs”

aIr S C-, nis one, R 1is
mcludes any compounds thaf become compounds of Formula I when administered fo a

patient, e.g., upon metabolic processing of the prodrug. Examples of prodrugs include, but
are not limited to, acetate, formate, and benzoate and like derivatives of functional groups
(such as alcoho! or amine groups) in the compounds of Formula I,

[0065] The term “solvate” refers to the chemical entily formed by the interaction of a
solvent and a compound. Suiteble solvates are pharmaceutically acceptable solvates, such as
hydrates, including, for example, hemi-hydrates, monohydrates, dihydrates, trihydrates, etc.
[0666] The term “chelate” refers to the chemical entity formed by the coordination of
a compound to a metal ion at two (or more) points.

[0067] The term “non-covalent complex” refers to the chemical entity formed by the

mieraction of a compound and another molecule wherein a covalent bond is not formed
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substituted piperazinyl, R2 is 6-nethyl-pyridin-3-yl,
R3 is hydrogen, R4 is hydrogen, Rs is hydrogen, R6 is
hydrogen, R7 is hydrogen and R13 is hydrogen can be
named nmethyl 4-[(3- {

[ (6-net hyl - 3- pyri dyl ) am no] car bonyl ai ni no} phenyl ) net hy
| ] pi perazi necarboxyl ate. Lilcew se, the conpound: ABS

. O N=1LFji.e. , the compound according to
Syt s Hiap b Sonotghilf o SRRUPIE B etog Yangeoupgorongh van
des Wallhisteldctidaohyaiqpen Baidgl andRPectrSstatic interactions (also called ionic
6- réft pyl -pyridin-3-yl, R3 1s hydrogen, R4 is hydrogen,
¥udfne)" hydrogen, R6 is hydrogen, R7 is hydrogen and
iBb8s)i s fl upE @rsan.the JRared o Nakd; )ehbmicd- '
or azi nyl ;ie_t hyl ] - 2-f| Nk pphgnylo’gl}n[.i 3%%%%{7# e?gﬁ’%%hmag
biplogicahAcyitmin e tlab el inintiean faodvRdcent? kewioipouitdiaving
SRRt @i O HH Fi.e., the conpound according
to Formula | where W X, Y and Z are -C=, nis one, Ri
0869]subst iThetesd "hieperwizalipdifcctR2 ameunt” of a chemical entity of this

0~ | -nyridin-3-yl. 1s . hydro , Ri_1s hydrogen, .

L A Bk e Gt R0 Pua g S BRep Dot

tR1Batiaglifehaspe.g., ¢ tharabentioalieddicliBrefanioQniond He3m amount sufficient to treat
metlr arbam ¢ a

HE%%E%Q%: Or?}_ggsg)é{ﬁ_ %%1%,1}8}?7%1 %qggp_zsffll( t—“fqtiﬁ’ér %}ge:gtﬁer{apeutmaﬂy e%tlegtive amount
thdyBrenmtdting S emesimethily, dFcRah0abPORWLEANINQ concentration of the
%Ergen | ).net [H{%/I_ép] Ig}gr azi necar boxyl ate..” 22 [0075] The
CERBI AP Vet P datie b¥ Py ing b #1aB B - be synt hesi zed

(ool | Zi NgBY eGANEEHALSs MMt lin KNSWRbId A b st S

A IDIL]Jst r at eg b%l (};W Wi ?ﬁl ref&é}lﬁence to %t}?{%ascst[aﬁg%aﬂy%%mﬁcam
158 ardssd parppge sl s icslramifidanet sueh astfdudeotis Tdesy whisheep <
ofggactions descri bed herein take place at atnospheric

L[.'Jressure, generally within a tenperature range from
[GOAT t o 1TGCentFraferhran ankret epth @s: eaphdy fod examptidi@human, that

| es.: as .ot herw se specified, reaction tine nd..
L R P RiCEe &F oSG B B oo bR g FomhoB S e
ntvgkiiongrap baeefidtin bdib utmat oSphefdeicphes spflRatdishimnsode
Bltngo erature range of ab utd:10C to about 110C over a
BEr O™ B MBI * ek P BaoRG SRoodimeas i raent pelpman
[G002) un overainghl” eV elAe” R 9 defincAalAuldist S MOt pSient,
l_l ?0771 The terns "solvent", "organic solvent" or
mefydiiet sol vent” each mean a sol vent inert under the

condj ti ongerhiihdiBe HBAGE, QR i DENET q{%scﬁfﬂoplesgﬁ%{&ms of the disease not
conjunction therewth [including, for ex e,
benzene, ¥ @F#IPe, acetonitrile, tetrahydrofuran

(" Tei et hylf @ e ge, (" DVMF'), chlorof orm nethyl ene
chl o)fi de olr &g{gﬁdgsr%'ésﬁét hane), diethyl ether,

met Ranol ,Sgovwg pickivrestingritle ddvelopinkie of clinidae sngpeagishi/ed t o

t hedf ont rr@ﬁ@(ringttgeediss,cglsc\,/ ﬁl@i‘i 1Ss, C%%S%gg éh@ 1'§gr1]eessi51? g' éﬂn?cg?sy%{ptoms.
[0073] The compounds of Formula I can be named and numbered (e.g., using
NamExperi™ available from Chemirmovation or the automatic naming feature of
ChemDraw Utlra version 9.0 from Cambridge Soft Corporation) as described below. For

example, the compound:
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the present invention are inert organic sol vents.
[0078] Isolation and purification of the chem ca
entities and internedi ates described herein can be
effected, if desired, by any suitable separation or
purification procedure such as, for exanple,
filtration, extraction, crystallization, colum

cl uror nnat ogr aphy, thin-layer chromatography or

t hi ckd ayer chromat ography, or a conbi nation of these
proce ures Speci fic |Ilustrat|ons of suitable

sep nd [ o .t pr es can be had by
referendﬁp/ 0 tL\ s i nbel ow. However, other
equi val e Spar 3 so tlon procedures can

al so be used. [0079] eH*deS|red the (R - and
(S)-isoners nmay be resol ved by nethods known to those
skilled in the art, for exanple by formation of

di astereoi soneric salts or conplexes which nmay be
separated, for exanple, by crystallization; via
formati on of diastereoisoneric derivatives which nmay

e, tﬁ@&ﬁﬁ;ﬁhﬁ&j accBQi'inngﬂ FO0RBa 1 WerS W %‘”’F elnd & o@x 2 is one, Riis

gas- i quid or quid chromat ogr &
FbgHed ﬁlpéffazmﬂe Peri\%@rmeﬁn'bpmut B\-Yéﬁis aﬁafldtqgmréh-l.‘slpémgbn Rs is

t Ll
eg%’gft?l%r{g ﬂ%?%%}é\;\ﬁ/{éf}ék gvﬁ par a { 5%1’%’0?%6 Sh i bedlafmdcfl Iy 16

{todihfi- deIBiY@nmiimﬂmrk@pylmmrgaiﬂkehylj}mu@i]@rpeiazqmcaﬂboxylate.

ma raph n a chiral environnent, for exanple
ﬁﬂc‘%seéﬁ]he%a I{%s%lpdport such as silica w t h a bound
chiral ligand or in the presence of a chiral solvent.
Al t"6¥ natively, a specific enantioner may be
synt hesi zed by asymmetric synthesis using optically

acti gents substrate/ﬂ catal ysts or solvents, or
by con ert ng @ engnt i rrer| to the other by
asyme Nt ransio i [ 00801 Many of the

optlonally substltuu¥d sﬁartlng conmpounds 101, 103,
201, 301 and otther reactants are commrercially
avai l able, e.g., fromA drich Chemni cal Cbnpany
r YP
1(:&’?11'3}’3%1515:31%«1 e&1%1?1% toﬁgtlﬂﬁgﬁthﬁ%ge‘{v X ?‘%B?g %ge TR y ﬁtlggl%e R:is
sw@@ah@@@wg&nﬁ%@@%@mtﬁﬂﬁﬁmm ﬂ) RRZIS-hINHBgm R2isNisi@rogen, Rs is
, 081
uaed B iAot e g PPy - By 19
a%)dpipﬂl@mnyi&tﬂl}é@ﬂﬁolo@hdnlyE}@(l@ -eeflil GRS edyih)hifind | JFEgREhIde.
i rer, {&fluxéﬁondense and thermal well, under

t ogen, “FEVERAIGETPRHEh phosgene or a phosgene

eqU|vaIe (typically triphosgene) and a nonpol ar,
apro ol
ro

vent such as_di chl oromet hane or
tetr ’ﬁgﬁg s@l utkon ob a nd of Formul a
101 in a nghgge’ c so}vent such as
di chl or onet bk//t~ of,, "added dropwi se

over about 10-60 m nutes anﬁ thé solution is all owed
to

ie., the compound according to Formula I where W, X, Y and Z are —C=, 1 is one, R, is

substituted piperazinyl, Ry is 6-methyl-pyridin-3-yl, Rs is hydrogen, Ra is hydrogen, Rs is

hydrogen, R is hydrogen, Ry is hydrogen and Ris is fluoro can be named [3-fluoro-5-(3-

pyridin-3-yl-ureido)-benzyl]-methyl-carbamic acid methyl ester or methyl 4-[(2-fluoro-3-

{[(6-methyl(3-pyridyl))amino]carbonylamino } phenyl)methyllpiperazinecarboxylate.
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stir between 1 to 15 by. A conmpound of Formula 103 is
added portionw se, and the solution is stirred for
about 10-60 mn. A base, such as DI EA is added
dropwi se for about one hour, and the solution is
allowed to stir for about 1-15 hr. The product, a
conpound of Formula 105, is isolated and purified

FEA |O\|S%Hp&§2 RI-NHz + RR-N=ECCO R~ N X NiR2
PO11201 HTibe plopeH gutitiep é@ﬁsﬂedﬁfe@wa@tﬁeéﬂﬂ%@fsw%ﬁ%&nﬁdgchmqucs
Wi ERh @el arfRE. ?C'éé ﬂﬂsil%f‘e@%%wzwltﬁ f’ekéﬂfﬁfcé %ttﬁc?R@éEnon Schemes.

al ternative synthesis of npounds Formula |I. The

088y anat &ndgss mseifiad to tht?@lltr@afnthb ecabipmmydekceibrd hegm takeplace at
d i a (4

E‘._I&L_gﬁﬁ%? Slﬁ%slh%{:gg%ﬁgﬂslg \é\ftﬁtgl grt&gf;érﬁﬁgqgn e%%m %‘Qf té:nltl 0% ' Further,

dxegrat heplopadrie $pdixdinplys ozaasbnhey\krlse s;&cnﬁdd (reacaon 11B&s @4 conditions

usi a Curtius o rearrangenent. A ...
H¥ WQ 51];1854& 8?%86’1}}?&% &t {ailfi%‘ngﬁﬁﬁc‘éa &?‘“ agﬂ%spgﬁ%f BrepsigR within 2
tapphiuce atdcwdabos UERC asatdiue Mool enBtahRASd & about 1 to about 24 hours;
tetrahydrofiuan from-40C to %1oc|s allowed to stir
T R T e ﬁrﬁ%ﬂ%ir GOt 16 Bo% ¥ pound of
| & | ;Thé 8rmé S|vahieto cl@&!%rft" &d'iileﬁm{t@icﬁ%%solvem

314 14 RBW X R5 R3~ W ~\ ALV A\ A/
ingrt @yderfhe capditigns ghthe masﬁcsdszwm@smﬂmﬁm Rl upegion\firokevrgiigr luding,

flgif’éé\x/a%ﬁp}(!, bgfé&{\é, toﬁ%ngéget&niglé, tétra@ym'gﬁn?an (‘3@%? "%n&ﬁﬁ%@mide
("DMF"), chloroform, methylene chloride (or dichloromethane), diethyl ether, methanol,
pyridine and the like]. Unless specified to the contrary, the solvents used in the reactions of
the present invention are inert organic solvents.

[0078] Isolation and purification of the chemical entities and intermediates described
herein can be effected, if desired, by any suitable separation or purification procedure such as,
for example, filtration, exfraction, crystallization, column chromatography, thin-layer
chromatography or thick-layer chromatography, or a combination of these procedures.
Specific illustrations of suitable separation and isolation procedures can be hiad by reference
to the examples hereinbelow. However, other equivalent separation or isolation procedures
can also be used.

[0079] When desired, the (R)- and (S)-isomers may be resolved by methods known to
those skilled in the art, for example by formation of diastereoisomeric salts or complexes
which may be separated, for example, by crystallization; via formation of diastereoisomeric
derivatives which may be separated, for example, by cyrstallization, gas-liquid or liquid
chromatography, selective reaction of one enantiomer with an enantiomer-specific reagent,
for example enzymatic oxidation or reduction, followed by separation of the modified and
unmodified enantiomers; or gas-liquid or liquid chromatography in a chiral environment, for
example on a chiral support, such as silica with a bound chiral ligand or in the presence of a
chiral solvent. Alternatively, a specific enantiomer may be synthesized by asymmetric
synthesis using optically active reagents, substrates, catalysts or solvents, or by converting

one enantiomer to the other by asymmetric transformation.
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t 4. RA I W\XR5 R3~ XR5 R3 Ra\ N HOOC Z Q Q 304
RO 13 305 0 R13 25 [0083] Preparation of Conpounds
of Forrmula Il Referring to Reaction Schene 3, the
benzylic al cohol of Fornmula 301 is converted to a

| eaving group ("Lv" such as halo, nesylate or
triflate), 302 using connnnly enpl oyed synthetic

net hodol qgy (for ex rehe [
(OFBSins or oAb GH e SROLRY St R e Domgritpedf 105,908 1 and
oﬂlb'xtljeéo%alﬁ%r e oou!uﬁé?mlaﬂy %ﬁaﬁ@ 5: ,Vﬁlﬂnﬁﬂldnﬁh CRERIcRA @Rty
heterin b§ reference). [O A m xture of a .conpoun

(M\itwaep iV osoen %aadalmf*@al@@ by thopr kil eiRrgrt upng pommonty

hod®lsy, @as di chl oromet hane or DVF from
eﬁﬁltggédtsgnt?%éﬁ?so all'owed to stir for between 1 to 15
hr. The product, a conpound of Fornmula Il, is isolated

and purified. [0085] t he benzyllc

al cohol of Formul a BOih%égéﬁﬁglzé%E%o t he al dehyde of
Formul a 303 using commonly enpl oyed synt heti

nmet hodol ogy (for exanple see: "Conprehensiv Crg??ic

Tr ansf Byedbpon™+ LaRed¥H, Ri chard G, 1980~ SN2
publi shers, Inc. p.604-615, which is inc porqged
herei n bf0def erenceld3 [0086] A ni xture of a conpound

of Formul a 303 and amine of fornula HNRsRSoimuk i

sol vent such as dichl oromethane with a reduci ng agent
such as triacetoxyborohidride with or wthout an acid
DU 25 AGEDhaR bACORARAAPTHANGRGC | o atdianagid Reaciion

tir for ween e product, a conpound

Sd‘feniédr afibsk dqTippedwitl o hatetic atrerpeflivg pceldens[iwg Fhermal well, under

m&r8 g%lr 2%: Wgetg%ith H]ﬁosggl ro??iéﬁ«!)éﬁgneacg[hﬂfﬁ%& S;}Bfoqﬂl}( ﬁllpﬁ%%eﬂé and a
n@ipﬁ lahepiotic B8lt610 d@:lh:}ag yhchfoafmgempi Etrslaéroﬁh@mnﬁmehé%@ﬁﬁle
ani.c_Jran rmation a
%}%qupg R %rmuf%@) nb a ggaﬁ)obl?élplq%ﬁ s%lﬁen(‘i rs%ch 28 6918}118%2)?12 %hagyg’lt

teh@ﬁc?%l SRl i Rled @0seke ber bBRAND-80hdeutd0hd ﬂmomeoﬁ DSilowed to
ced to a conpound _of _For

SIEETGyBA 'S fhbhek FPMErABORIOE gt e KT Ty Pauge solation

13‘@'%11:1921 fo*??lﬁcﬁx‘f'%@ 4y ﬁﬁﬁ hX'b‘ééél §dcH@s DB A Ls ddded BRFWisd B dbout one hour,
reflux for
and the solution is allowed to st1r fm about 1-15 hr. The product, & compound of Formuia

105, is isolated and purified.

REACTION SCHEME 2

Ri-NHp  + Rp-N=C=0 o R i AR

101 201
Formulal
[6082] Preparation of Compounds of Formula I Reaction Scheme 2

illustrates an alternative synthesis of compounds of Formula I The isocyanate of Formula
201 can be formed and isolated independently from either corresponding amine (i.e., R2-NHz)

using phosgene or a phosgene equivalent or from the corresponding carboxylic acid (i.e., Ro-
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[0088] A conpound of Formula Il wherein Qis brono,
chloro, nitro, amno, or a protected am no can be
conferred to a conmpound of Fornmula 101 using conmonly
enpl oyed synthetic nmethodol ogy. For exanple, when Q
is nitro, it my be reduced to the correspondi ng

am ne using hydrogen with a Pd/C catal yst. 26 Reaction

PR 37 & i is R0 £1 renpRpEaB 1 A Ao Fof PRt Fasinila 107
2en1 & BpWiB2colEbeRuG as Nfﬂ%lo‘f@n&!{%@ oﬁe&-}%}dm aﬁ%ﬁ-},-&@@ to
403 4026, R=RNH R4 R3\'W

ROAC apdlovpdyey fmbetges hip ltSdm R@h@prpéwt smwﬁemm of §p@pula1 is
1§ﬂm£@dﬁyﬁgﬁgglon of a conmpound of Formula 400 in NW

s ad an excess (such as about at |east 2

equi val ents) of sodium cyanide and an excess (such as

at | east 1 equivalent, 1. 35 equi val ent s)

of nickel (1) bronlden&%galtlonaﬁmﬁNP i s added, and

the solution i f4gently warmed to about 20 and

stirred for about 4 days. The product, a coppound of

FornuIaR4Q\ '/SY soI d and optiorg Iﬁ@ggﬁL%ie Rg27
Fo

[ 0090] To aw=C ution of a conpoun mal a 401
hn an inert solvej S U eHgSme
HO X Ly X
T Q T Q
301 Ry 302 Ris
T4 T4
R3\\\ c;5y;\\\ //’Rs Re~l ¢§5y\\\_ //’R5
W X . W X
8
| |
A AN
OHC 4 Q / 7 Q
| R |
R R
303 qus Formula 1 ®
I )
vv// X w X
Ry
I — "N |
//Jka N \\\
HOOG 7 Q z Q
| o |
304 9 8 5Ll
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di chl oronet hane i s added an excess (such as two or
nore equi val ents) of a reducing agent, such as
DI BAL-H (such as a | Msolution of DI BAL-H) dropw se
over -3.5 hours, maintaining an internal reaction
tenperature 5 0OC. The product, a m xture of conpounds
of Fornula 402A and 402B, is isolated and optionally
purified [0091] Referring to Reaction Schene 4, Step
3, to a solution of a m xture of conpounds of Formula
WHBH and Ayemuiatiomof Corapaunsio b/ Bortmea iR dsrifg fo Rdadtion Scheme 3,
as abou 1.05 equivalents) of a
B A TS o D1 o PR oy o o  neo
19@‘*3@‘:3 tl:n,ttlﬁate}a ﬁ@ihmwcoﬁmtdnﬁmiﬂlo&e& ehsitekit Hieﬁlgdolo gy (for example.
het. oal | y exces gésuch as 5
SE RO BT <o Qo RPrr G5 e Sliamiotisa £ 1580, VR pubishers
The.ipeaset sy whicio by adorsteat ROk did M §8rQMg " - 40 nin,
ng..an internal reaction tenperature bel ow

taln
[gﬁ%ﬂt I45|C HRET Potitripousd ldivpaulad0dind aunaef fernaGBHNRSRs in an
dpSlcabRentanch @Rﬁdh@ﬁé}hét}{alﬁ W DMI-eﬁjom LQP@%J 1 FRRESL L z£1 o%d 'f(? Sgll‘ for

Reaction_ Schene 4, ep 4, to a solution of "a
Bstweerd tonib Ar 40w o cniuat 8 otEind gﬁl@:lmnag Thossasted i padﬂem

mt an 9&@191 X@\Lﬁ?}nihe% n%rhg TR ngF }ﬂaéﬁgb%mb%g%ﬁgﬁ}% aldehyde

dro Wi se. redétion s StiTTe
oﬁﬁ@p ngphe B%mgycomngmlmﬂ@@d totlregt bm:ﬂlodalh@ (}msrcedmpls s€e:

“%ﬁﬁ?%ﬂ&%l&f%égtg?y S ac%%ox&’skq@g{!?éel}agf @“plu?@ g&?ﬁ)u‘o}gsher& Inc.

pﬁO&ééd\dndamQMmqmmﬁ@UﬁaﬁMy ﬁﬁﬁ@ﬁa)and separated into
A conpound of

[@}ml&md g%k%e?? ' %Png&@ dﬁ%ﬁ%‘ﬂ%3% qug agune of formula HNRgRg in a

selhan eRdey dichh diieth 46 Q\Q!ﬂi%&@&&n@%?&t L@ a9 ’El@c&t!)‘)?ybomlndnde with or
respggdlng aci d addltlonosa . 95]
“’btﬁﬁ‘f‘”r‘?ﬁél ShdEas apeti deiptoantde° @ 0 tfl f{ilpWﬁd toalit fopbetween 1 to 36

hi- OTHRPr@dukt, h%ozap&dn@%@t&%mwl@% g&% £4 a0 Igh fgbase to form
the correspondi ng free base o ormula 1. 1 0096]
4887k ai n e‘?w‘g?k'%ﬁhrfélm@e eftbatylic flcnd/efﬁqrmnlaliiﬁé Estmtepleat tosmmpinoye to

SN M O M

conbi nations” a
Ongaise rangframpti @8 dnReck, Rechsid oraso oY QEmpublixttbis fTat.ipos - b dwhich

i AL g

e T I R T P —

Oﬂf@neuha T Uit @l"nmdndiy deplaep cRghaik %tiloaglogﬁfiﬁﬁﬂﬁﬁ%ﬂ% 305 w1th

present I SCl osure

h?ﬁmégw?&yﬁmg ghﬁ@ﬁ?@'4¢2§°Fﬂb%ﬁ?Hbﬁ Sdfates to at

[0D%R)St ONe\ ehgBusabs EitayI wﬁé’ﬂélﬁgl s broat, E}%BOMH‘J Saifio, or &
Forqyla | 28 Rq R3,, |

protected amino can be conferred to a compound of Founula 101 using corumonty employed

synthetic methodology. For example, when Q is nitro, it may be reduced to the corresponding

amine using hydrogen with a Pd/C caialyst.
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R n ( HH R7 R13 Fornula | and pharnmaceutically
acceptabl e salts, chel ates, non-coval ent conpl exes,
prodrugs, and mxtures thereof, wherein W X, Y, and
Z are independently -C= or -N=, provided that no nore
than two of W X, Y, and Z are -N=; n is one, two, or
three; R is optionally substituted am no or

bstituted heterocycloallcyl; R2 is
RB&&%%E% énéﬁbstltuted aryl, optionally substi t ut ed
aralkyl optimpnal |y substltuted cyclrgal kyl ,
optionally su stituted heteroaryl, o tionaIIy

substW% t ed 5alkyl oer t|on 'y suhgtltuted
het er ocy Mg// x RB |s hydrog W alb\\ ano

optionall Lsubstltute ptlonally su
het erocycljoal | ¢ or optlonal%gfgrgétlt ted
het er I C=, and when Wis
-N R4 Ts hydrpgen, Alkko . cyant® optljnally Yiipsti t ut ed
al kyl, optionally substituted heterqcycloallcyl, or
optionally substituted heteroatyl wh&ms Y is -C=, and
R4 is abggpt when Y is -N=; and Ry, is hydrogen, halo,
cyano, optionally substituted al kyl, optionally
substituted heterocycloallcyl, or optionally
substituted heteroayl when Xis -C=, and Rs is absent
when X is -N5; R13 is hydrogen, hal o, cyd&ao, hydroxyl,
optignal ly ubstltuted allcyl, optionall substituted

hete?bsycl k&y F optlonally SEQQQWEihe\\hetewoaryl
X

and R18tgps absent wh

R6 and R ari%Lhiipendently hydi:iilgﬂzzfnoc rboﬁyrj——“"b-
aHL.coxy optionally substitufled ik%E\L
opt i stitnked all coxy,’ gg

hed,

t ogetjper wijth the carbon to which they %fe att

f or mgan opthnaIIy substituted 3- to 29 |7-nmenbered
rung which optlonally i ncor por at es one oRitwo

addi t i 4ma) r=chet er oat ons, selected fromddz O, and S in
t he ri4A¢p. RFBIB981 In certain enbodi nents one of W X, Y
and Zis -N=. [00991 In certain enbodiments, W X, Y
and Z are-C=. [00100] In certain enbodinments, R is
NRSRO wherein R is |owerRalkyl and R9 is optlonally
substituted al kyl, optlon IIy substi tut ed

het er ocyel oal | cyl ,r onally suh;tltuted acyl or
optionally substitJQQdNSﬁﬁ%ﬁny

Ri /L /U\ 2
\/kz/ N N/R
H H

Ris
405

[0089] Referring to Reaction Scheme 4, Step 1, 1o a solution of a compound of
Formula 400 in NMP is added an excess (such as about at least 2 equivalents) of sodium
cyanide and an excess (such as at least 1 equivalent, for example, 1.35 equivalents) of
nickel(Il) bromide. Additional NMP is added, and the solution is gently warmed to about
200°C and stirred for about 4 days. The product, a compound of Formula 401, is isolated and
optionally purified.
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(001011 In certain enbodinents, Rs is nmethyl or ethyl.
[ 001021 In certain enbodinents, RO is -(COORtO
wherein Rio is hydrogen or |Iower alkyl (such as

met hyl or ethyl). In certain enbodinents, Riois
hydrogen, nethyl or ethyl. [001031 In certain

errbodl ments, Rg is -(502)-RI7 wherein RL7 is | ower

B endent Iy hy 60 SR G Smaly ey e Hidh o epeeigt such o

pendent
d;phlmetxhghjm)e is [a@t&ﬂ&d}axdcss Eehtaaitwo enbodicqEMlsis) B0a tedlucing agent,

I,;: t I I tut h optignal |
Bb el Ut o) TG el e omiibonriiens bommg
mantxammgcanahﬂema&lebmibh Edﬂlﬁfﬁﬁi}@k@@c?ﬁé $84UcE ¥lmixiROH Q6 Founds of
[ cerbg% Hgg& dlneqts is sel ected fron1opt|ona
Tl Fsdﬁci #ed and oppradig anrifeds ubst i t ut ed
[Bodhy di oxORIFENg th Reachbh BlfeaZ Qleh di {3-2%0¥kion ORI LORAL LY

substituted 3-o0xo-
COBPPRKY af Bergipta G20 and 20245 bxeadngrt Blyeht suglped Tilalslagded an excess

(%9 st Liddt eds g orit@og?g&ﬁoﬂo% 8 of o?(rlmla ll}b%‘% I?CQ@J:L 33{ is optionally

substituted m) I'ny ptiona
subsiilidedogreing %Oﬁtﬁmibtﬁﬂmmwd'ﬂmﬂsry@ploalﬁpltaind) maktogss (such as about 1.5

bstitut
B aaP i R S hlay e BBb Mo AR aR 1S 0 mi
ngptthiomglah ynt@udstaotwn edipdratide Shiaw efpanyd°C. apt pedadt] eycompound of

ted

P§P$ﬁ£ﬁ6 m@%ﬁ %%%%ﬁ%f%bﬁmﬁﬁﬁira2|n 3(5H) - one,

[@pe] onal | Refotng td Redoseh Sohomé 488’&319‘1 rt@'ﬁ)ﬁ@iﬁﬁ’dﬂ of a compound of
trlazlo43a yraz O \NN"

Fhﬁlﬁ%% i sg B%ttSilflmsé’iaci?nc ig I@@):%lleg-p])oqt At @céﬁagnhof a compound of
feredt MObSrofWisd, Slh%lﬂ&éﬁéﬁ Mtsﬁgecpﬁopﬁfoﬁlzédé)ﬁlml DAL 951& Ikryls

substituted piperidine-l-yl, optionally substi
WERGIGP teffur. [Thy prodags 4 eomaonyd effissmite 4P ds iaoleisd ayd omronally
padh@ptional ly substituted 1, 4-diazepanyl In certain
enbodi ments, R is optionally substituted
{Uﬁ%ler azi niyracemis reiahurais nperme B blresit @, a dRionisogahly onlatnnyand

hlﬁe r [ 001051 In certain
ﬁ% glﬁﬁgﬁﬂagigﬁ éﬂgﬁ¥%%%ally substituted aryl or
[06p4]i onal |4/ corspriuad ibf Bdredlallet ytidasiy conlatic @tth aiphar maceu‘ucally

SORAGLIRR rou Bl So B G ARG ol [y

{GQQB:]St it utﬁeﬂhﬁlylﬁcrcﬁii%hly a@:@faﬂa‘ﬁ@ atill M §Hosdaltlod #86hula I is optionally
|1y substituted isooxazolyl,

“’8!; éh"éﬁ)fliawaé%%sf?ﬁl SRS PucRA N bagaliFormule |

[0894)St i t UICREainQKBEMkEhts 0O Bleli ANA;bYinSHAS
1.3 4- oxadi asol yl, optionally édgg?#td@egﬂﬂﬁﬂPecmn ounds of

I‘wﬂaéﬁg&pg thcgg]gpgwppg eAneingdipnazidmpimutelns ofsubktjfuent groups These
arS HRSdayb ng)pB%{ Sg{l]égdfﬂ%ﬁatﬁpgan%p;} 18151%0% o?é{lt Stiihd tgrec>(1j,1ps whicly

n certain

ri dazin
foyc%g S#ig off bmtpywednohbden y;be,mfpyﬂy chserildd jabmmthlsﬂdnﬂd be appreciated
d i soxazol - 3-yl,

os S Eeq RREIMbe roliid I flol oot gi it o

[6097] In certain embodiments, the invention relates to at least one chemical entity

chosen from compounds of Formula T
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pyri din-1-oxide, phenyl, pyrimdin-5-yl, and

i soxazol -3-yl is optionally substituted with | ower

al kyl, lower allcoxy, halo (such as fluoro or chloro),
cyano or acetyl. hi certain enbodinents, R2is
pyridin-3-yl, which is optionally substituted with
lower alkyl; R2 is pyridin-4-yl which is optionally
substituted with | ower allgyl; phenyl which is
optionally substituted wt halo optionally
substituted pyrimgin-5- yI or optionally substituted
i soxazol -3-yl. In C%Ftﬂ; Qd’ﬁents R2 is
pyridin-3-y]; 6-nethyl -
6- cyano- pyr|d|n 3-yl;
6-trifluoronet - ~_PpyLi 'n-ﬂ;ﬁh'
2- et hyl - pyri di n- phehyl ; 4N fluorsphenyl
4- cuor ophenyl ; thylflsoxayol 3-yl' [001101 In
certain amomneﬁs M ismpe. In certain enbodinents,
nis tw. In certain enbodinents, nis three [001111

In certain enbodi nents, R6FamdlR7 are i ndependently

hydr ogen, am nocarbonyl, all coxycarbonyl, optionally
substituted al kyl or optionally substituted al koxy,

or RéndpiduRiteuticalle accbgtglelt bats, alelates trive-coedldno borfyslexdd) @ bdrugs,
they are gdtacgggihéq{ an optlonally substituted 3-

to 7-menbere r1nhg ch™d i onal 'y incorporates one

or twd Xadfiabd B lawl mddp&tcﬁh@;ﬁi—m&; - 166 bﬁﬁftcﬁd tHat B e Qan two of W,
and Sin %h§ éﬁ0112] In certain enbodi nents, R6

and R7 ar %%ﬁ% t1y hydrogen or nethyl. hi

cer t aiigorebodimres, R6 and R7 are independently

hydragen. .1n certain enbodi nents, R6 and R7 are

i ndeBéﬁcP@H?I}ayY ﬁ‘&hﬂ%‘@?élﬁl%ﬁm presphigually sybstitad dieferocycloaliyl;
enbogd} Rptisnall sﬁb%tu%ﬂa% 'l?ﬁ B@n@ﬂz@J%ZH@(—M%alkﬁd(ﬁﬂ%ﬂﬁgryﬁt%mted

hydrogen or net hyl tain’e
and R6 i scyeeelkyl OléWdalh’?subﬂgtlﬂE\oj/umgg@mL oftioneldyr wudtiiuted

emrbodi rrerﬂeﬁvro %k)g 01&%@10‘391%/ &%&R R@h&&gﬁﬁloal hydrogen.

In certain ree R6 and RY
i s hijdie bybagennih Wénoscpi@ndiy a’&bgﬂitutecBéikg[lQﬁ)lLﬂ)Ba]Hyi snbstituted

cer o SERLTRALS o 5 QYA O9ED . EIRE s

chioro onsﬂhmﬂwﬂanWm -Bettai n enbodi nents, R3 |s

hyd nb
D T G I T

substit uﬂ1et&1dc%@ﬂk}ab| deYbiiodally @stitcd helRas] MBEE ¢.is B8=18d R, is
hydr ogen, gﬁrldln , trifluoronethyl, or fluoro.
PRcREYV R

[001151 Sehbodidrent s, Rs is hydrogen,
Pyr ighiinNdrodeal1R1e0 Eya%@tdc]jﬁleﬁ’all y%ubs%Hﬁ’élt dli&ﬂ' tcf?qm aﬁ’l%[ﬂh tltutcd

alley. In certain ogen I oro
fluoro, Reewgycloadeyl, areptignaly mb@mwﬁ het{?l@@l.‘nflﬁf]aeﬂ K is -C=, and Rs is

certain gphpdis 3 is hydrogen, |ower alKkyl
(such as nethy#ﬁor ethyl), hydroxyl, or halo.

hydrtoge Iﬁydlﬁ@m@ém CYhde hmrmtyl oqytioxhadmmbsaﬁkeﬁl alityly opaodialyn
enbodi ne dr.ogen or. uor,o 1
certain g‘iljr%m c}@ﬁ heféxocy aIlo)% or ¢ ona Haubg&%} ggaggéw avé)grﬁz is —

In certailw, mﬂﬁb@dmmantahmamﬁwqt-aﬁi R4, Rs, and R13 is
not d en.
lg%ncli ﬁ? are independently hydrogen, aminocarbonyl, alkoxycarbonyl, optionally

)
=

substituted allcyl or optionally substituted alkoxy, or Re and Ry, taken together

with the carbon to which they are attached, form an optionally substituted 3- to
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[00118] In certain enbodi nents, one of R3, R4, Rs, and
Rn is halo, optionally substituted |ower alkyl, or
cyano and the others are hydrogen. In certain

enbodi nents one of R3, RA 1ds, and R 3 is hal o,

met hyl or cyano and the others are hydrogen. In.
certain enbodinments two of R3, R4, R5, and R 3 are

hal o or c -he. dr.ogen. 0 [.n
certain eﬁ%@%}lﬁ%ﬁ% %ﬁiﬁéﬁ‘%ﬁ@?ﬁ%%& Ogﬁﬁ § %3%396% ggonal
f1 uor o andeterratontshesisted fimm Kydrand &rin theminger t ai n

di nent ne of R3. . R4, E R_3 is cyan and
@ﬁ%ﬂother%gg?%nl%@%@gﬁﬁﬁFmFﬁﬁgéﬁggﬁﬂdéﬂﬁﬁﬁTnﬁnts, t wo
BDIR3, R4 In Rataireenchoibdnal &, DOl Midreger. I n certain
@ﬂgﬁginen s, two of R3, R4, Rs, and R13 are halo and

t her & S RRedgReAts: Riis cBReRy wherainBe ifi lawprtadkyl aggbRs is

tiofaly sRstinlRed alR) opRb g sBh shitdQr Rt ifute
ﬁiﬁroég}. 1001%%? Fn ce?fafﬁ enboaingﬂéggﬂgﬁgg%ﬁgﬁF%%nmﬁ
St qreoptiorlEsiistinedsufaybhosen froma chenical entity

brdrer mul @, Lbi.é - - R nHH R5 R
B o mul T [631(35%%11 e D oA " Ra R,
[R8102R R 3 cealpih ambadineats, Ricis e(GMHER. § whereio Bapie tndtsganfor lower

21 |ln .certai.n dinments, th

DR s et 00 2R ool b AUNeE R PTG, bt or et
[ﬁﬁ’ikﬂ?i |(i| al émd'i’giyl eﬁﬂagﬁgfemsj ]lh) i IG(S Bo)-Ri¥ v)_\helB%Z R 320%%?&8% gr

. or erein R2, :
‘]gg‘f 1%‘,"’“%‘1%?‘1 i T e g e doah Friowgmpolitae grmethyl or
efgfyrul a 1 and wherein Ti is -CHR14-, -NRLI5CHR14-,
- CHR14NR15-, or -CHRI4CHR14-; and [001231 each R14 and
Q4] s i ndesEnBemPPmsRs-dutipalkylophetiy pegeited with optionally
sptibeadnlido. substituted al kyl, optionally substituted

acyl , carboxy, optionally substituted |ower
[RS8k y c ar owiitin emhedimaat. Re isesonilnubditgealimoearbbalkly.

[Rbsenal |y, suhs %ﬁﬁ)ggiﬁgntglliﬁg ected from optionally substituted piperazinyl;
optionally substituted I,I»dioxo-I?f—[1,2,5]thiadiazolidin—2~yl; optionally substituted 3-oxo-

tetrahydro-pyrrolo{1,2-cJoxazol-6-yl, optionally substituted 2-oxo-imidazolidin-1-yl;
optionally substituted morpholinyl; optionalty substituted 1,1 —dioxo-1?»G—thiomorpholin«4—y1;
optionally substituted pyrrolidin-1-yl; optionally substituted piperidine-1-yl, optionally
substituted azepanyl, optionally substituted 1, 4-diazepanyl, optionally substituted 3-o0xo~
tetrahydro-1H-oxazolo[3,4-alpyrazin-3(5H)-one, optionally substituted 5,6,7,8-tetrahydro-
[1,2,4]triazolo4,3-a]pyrazinyl, and

O\\ /HN
U;;S\\N
I
optionally substituted
[00107] In certain embodiments, R is substituted piperazinyl; optionally substituted

piperidine-1-yl, optionally substituted pyrrolidin-1-y1, optionally substituted azepanyl or
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optionally substituted cycl oal | coxy, optionally
substituted sul fonyl, optionally substituted am no,
optionally substituted eycloallcyl, and optionally
substituted heterocycloal kyl. [00124] In certain
enbodi nents, Ti is -NR5CHR14-, i.e., R is a

pi perazinyl ring substituted with Rio and R15. In

&ﬁfo&@ﬂﬁ:uﬁ%@ﬂg‘d {r‘:glﬂt%lgzep%fhinacrﬁagmﬁf%m%' 18511% &‘{é is ?,Pér%JH%l yysubsumted

certal’n e
wiptrerndd If gegain ehﬂvddlu@em R bmdnan}emkmwd plpendmyl

BB opoe Byt P Bubakioalh ot antgt ignaty
ﬂlbﬁtbﬁm@{ h@tel‘bhrM dn ﬂﬁwﬂy bioerdnasmy R, is c@@i@ﬂim suﬁéﬁ%d%éfﬁyl optionally
obut met hoxy, cycl ohex

L S SR e P PRl AR S Y
5%1@@51%%8‘51'@&5&@6@}(&2@}1e&ﬁtf@hzﬂryl suﬂétxﬁh‘%df @ﬂr%h]ky(li gptxonally substituted

met hyl am no sul met hanesu

i’lh%ﬂoﬁ@%whsé%lﬁﬁé bgérﬁx«ﬁ@améﬂm#ewlb/fswamt@mmdmyl, optionally
sNbﬂﬁﬁtEWi)ylﬁzm%ﬁb&haﬁl?@%@tzgﬁed rpyr1m1d1w1 zuil%o tionall substlltatﬁ}
arrno e

N- net hoxXycarbonyl - N- net hy Xyca bony
wréedglani no, N-i sopropoxycarbonyl - N- et hyl ami no,

t-b
[Rt)f@ h I g%:net gt?nlﬂ 391%8%_1}6%‘5& }Igelﬁ rﬂog%qn% Wdcgntjw_q]pynﬁm 4-yl, pyridin-
121_@‘1&@( Eh?lgb gyl}mdrlill_mﬁgﬂf ﬁﬂiﬂsbvéhzol@jdhyrhﬁﬂihrdﬁnh pyridin-3-vi, pyridin-4-yl,
1.net .am Nno ne
P %f?i ? ARhaS P‘éfﬁaldar"%é’ oy };9}%"3’1[1%3%1?1?@8111}1 ogtigpipdpiih lower

aiiyh O@Wetl‘an@Sy, halXduch s ﬂh@‘é %n cifi6@Meand o9 g@m [ebrhh em@¥inents,
ments,

met ho t In certain enbodi Ris
Rads E)ﬁ@‘fgﬂ? %&Wéﬁa@ﬁ%@ﬁ%} B spbsitiyed vithloser @J&ylp o 18 pyridined-yl which is
0P 00 sdbsitu e REHH 1bWEag ) q}ﬁ%ﬁyl @Jhkcﬁ)fé’ &ﬁfogﬁf}yslub stBREH with halo;

: ﬁ%gonallg substituted sulfonyl. In'certain
ORYHBHY Abatgted Rymmidin- éﬁfbs»éﬁpt#qneﬂﬁ jubsidvichisprarydal tionwam

h y ]
i g, SOOI P
PRRERB oA 6- @ﬁ%i)mwﬁfykﬁmdmrﬁafl sIpyiidingd-d hemiethal-pyelin- éyfl phenyl; 4-

AT 3 b RENR NNnH R R H3
OERds paefenal; BB ) "o =7 Rag, and
[ é0]as ddsceiitd@edn‘b@hmefﬁmdumms Ioterfatr d]ihﬂoﬂnh@ltsaﬂﬁk two. In certain

--C— or N=; and R16 is selected from
e%£§£%@HST%ﬁ cyano, optionally substituted acyl,

{(mm ijon aI |Iy c&u*ilsénﬂbd«tﬂirﬁdn@%yihd RANE iRRH dn@BAly hydrogen,

subst j H ox 1%00 29] I n certain epbodinents,
ARPOPA o <°f3661 e‘{ylfr IOB%IMS&PWU&%%@(Iﬁbﬁ&@ﬂaﬂﬁzsqbgﬂtm&alkoxy,

or Rg and Ry, tdkcn together with the carbon to which they are attached, form an optionally
substituted 3- to 7-membered ring which optionally incorporates one or two additional
heteroatoms, selected from N, O, and S in the ring.

[00112} In certain embodiments, R¢ and Ry are independently hydrogen or methyl. In
certain embodiments, R¢ and Ry are independently hydrogen. In certain embodiments, Rs and
R7 are independently hydrogen or methyl. In certain embodiments, n is one and R and Ry are
mdependently hydrogen or methyl. In certain embodiments, n is one and R¢ is methyl and Ry
is hydrogen. In certain embodiments, n is two and each R and Ry is hydrogen. In certain

embodiments, n is three and each R¢ and Ry is hydrogen.-methyl-isoxazol-3-yl.
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[00131] In certain enbodinents, RL6 is selected from
hydr ogen, nethyl, fluoro, cyano, znethoxy, and
acetyl. In certain enbodi nents, R16 is hydrogen or

met hyl . [00132] In certain enbodinents, W X, Y and Z
are-C=; nis one, two, or three; R is -NRBRO wherein
Rs is Iomer al kyl and RO is optionally substituted

5190 B )y T s o

dtbweasr lralol{mhch ap bigauplor 010N InSert AR biBERhs, Y RSyidfdgbR6r fluoro.
optional ly. substi t ut

| hal fl ed
% ﬁ]n gl ghé-g uﬁ%& ea Od]&}%ﬂ%r 0 pp regm s id iyl galo or optlonally

JuB@x@E@lowdr Mkl Bﬁcdft%mh:)ﬁ%gﬁﬁﬁts% & w&}ﬁ idh31, tifluoromethyl,
hydr ogen, pyridinyl or fluoro; drogen or
¥if46%0: R6 and R7 are |ndependently hydrogen or

[0B1 1@}’ I; anfoerBh3nits d1még{s %5%‘ h%o gaeh g%?gnlyi R%_ %?’Japtfoﬂally

certain enbodi nent s,
sehwitutedle wepglky. Hn@ertanRﬁmb@lmwmg R9 iadtydrogem clRsroj ﬁucbrovvecthyl, or

RO is optionally substituted acyl or
tﬁh%@%%a ?& substituted sulfonyl; R2 is pyridin-3-yl

[O\M 16h is hp:tel“calnahibydlﬁmbtstfh& mﬂﬁﬂhoﬁéﬂ; hm}e@myl (alck)él; methyl or ethyl),
h?'g ﬁl %I\Mgl q E%ﬁ%}%%enolga&ctgle& gﬁtg%vélgzﬁﬁyg an ccrtaln ombodlments Rjzis

hpyoien diftiol yI ; or optlonally substituted
' hydrogen or fluoro; R4 is

I
[‘fﬁ)?(ﬁégn lg*w#waremfﬁwntﬁmo% Rs, 14 Risap{yieggan Lppertain

chlbb@fRits %11@%@ 124312? aﬁ@ﬁ?ﬁ?ﬁ&%&rbg’eﬂhydf ogen or nethyl;
and RI3is en or uoro whérein one of R3, R4,

[HHA8IRs | smﬁéﬂaiﬁ?@}g)@@@ﬁnts [00 28R, RirRscenctap is halo, optionally
s%ﬁl@éd@@&&ky‘l’vm %S/ang afi‘t{]ﬁe Serf s%geiqum tg@n %_c%?%n ef¥Bin@hts one of

hree; Rl is an op
R?'A?meﬁtb@rl@ & hfrl@,gfefﬁhxi on t}@nm ramgthh ethers erytgtmgen. In certain

embodiments two of Rs, R4, Rs, and Ry are halo or cyano and the others are hydrogen.
[00119] Iz certain embodiments, one of Rs, R4, Rs, and Ri3 is flucro and the others are
hydrogen. In certain embodiments, one of Rs, R4, Rs, and Rus is cyano and the others are
hydrogen. In certain embodiments, two of Rs, Ra, Rs, and Ri; are not hydrogen. In certain
embodiments, two of Rs, Ry, Rs, and Ruz are halo and the others are hydrogen. In certain
embodiments, two of Ra, R4, Rs, and Ry3 are fluoro and the others are hydrogen.

[00120] In certain embodiments, the chemical entity of Formula I is chosen from a

chemical entity of Formula Ib

Rg
o)
)J\ Ra
N N
H H

Formula Ib
[00121] wherein Rz, Rs, Re, Rs, Re, Ry, Rs, Ro, Ry3, and # are as described for

compounds of Fortnula 1.
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whi ch optionally includes an additional oxygen,
nitrogen or sulfur in the heterocyclic ring; R2 is
pyridin-3-yl which is optionally substituted wth.
| ower allcyl; phenyl which is optionally substituted
with halo (such as fluoro); optionally substituted
yr|n1d|n -yl; or optionally substituted
0992820l - 3 Méltam%%nﬁo%hrﬂéﬁ@é' ﬁg%ﬁen‘ﬁrca& hﬁ'tg ﬁFo Bflﬁi Isis chosen from a
ydrogen, pyridinyl or ffuoro; 5 dro
¢lie entigsoldivempda lar e i ndependent | y hydrogen or
methyl; and RI3 is hydrogen org,fluoro. [00135] In
certain enbodi nents, W X .nd Z are-C=; n is one,
two, or three; R i ' sbstituted 5- to
7- menbered ni trogen/ confai ni g he:eroc cle which
optional I'y includes\an additjonal oxyg n, nltrogen or
sulfur in the 35 hefero
pyridin-3-yl which is op aIIy quttltuWed with
| ower al kyl; phenyl which i% ®ptional |y substituted
with hal o (such as fluoro); qgptignally substituted
pyrimdin-5-yl: or optional | yo"HHE t ut ed
Wl%@éiﬂR@RﬁRWRs, R3, 105 Ry @hPPER BledchibQf Bi cdfpdudds of Formula 1 and
hydr ogen, pyrldlnyl or fluoro; R5 is hydrogen or
WAk 0; R6 and R7 are independently hydrogen or
nmet h dr fl.u one of
R, R e e PR PEL
enbodlnents t he conpound of Fornula I I'S: nethyl

fl 3: N k. . '
GoeE oo S SRS XL Oy, ovonaty
ﬂ@%ﬁﬁ%&ﬁkMummﬁa@b@a@mnndywahnnb&@ambmnahambmmﬁahbmyf}
I b
P%Hcg}% r(%%l{’f })pr{}op %}1})% %( ?ﬁ}%}%ﬁag on?v}a P%t&ﬁlsg%ﬁ%ﬁtg}ueg a]?coxy,
opti@nily }mﬁﬂnydd]cmbfll?oﬂy cﬁjﬁmﬁﬁ%y{]m}m@l’t&muﬁﬂhﬁ Sopiidndi® subdtitdted
Sul.ton ne | almul 0) .

s gr et TS S ERRIOE 0 OBy byl veg beipeRia b,
[00124] Inn certain embodiments, T} is -NR15CHR14-, i.€., R: is a piperazinyl ring
substituted with Ry4 and Ris. In cerfain embodiments, T1 is -CHR14CHR 14-.

[00125] In certain embodiments, Ri4 and R;s are independently selected from
hydrogen, methyl, carboxy, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, fert-butoxycarbonyl, benzyloxy carbonyl, N,N-dimethylcarbamoyl,
acetyl, propionyl, isobutyryl, propoxy, methoxy, cyclohexylmethyloxy, methylsulfonyl,
ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl, azetidin-1-ylsulfonyl, dimethylamino
sutfonyl, methanesulfonamido, N-methyl-methanesu!fonamido, ethanesulfonamido,
N-methyl-ethanesulfonamido, N-methoxycarbonyl-N-methylamino, N-ethoxycarbony-N-
methylamino, N-isopropoxycarbonyl-N-methylamino, N-tert-butoxycarbonyl-N-
methylamino, acetamido, N-methylacetamido, N-methylpropionamido, N-
methylisobutyramido, amino, methylamino, dimethylamino, N-methyl-(dimethylarino
sulfonyl)amino, and piperidin-1-yl.

[001 26] In certain embodiments, Ru4 is chosen from hydrogen, methyl, and

methoxymethyl.
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N—[ -({ [(dinethylam no)sul fonyl] nethyl am no)
I)-5 fl uorophenyl] [(6-nethyl (3-
pyrl yl )) am no] car boxam de; N-( 3-
I

{[ (et hyl sul fonyl ) net hyl am no] et hyl }
-5-f 1 uorophenyl ) [ (6-nmet hyl ( 3-
pyridyl))an1no]carboxanide; nmet hyl 4-({3-fluoro-5-[(3

@é{l*‘ ?/l) SI xS T%ar g‘%gﬁég%%ﬁplg%sgsh c?lrc])geln}from optionally substituted acyl,

Mrtfodaiffl hvdrietibyloset finybrbdpe %ﬁ!dzﬂﬂﬁéh&ll’?&hb\s}fﬂu}tc@ﬂf’oﬂﬂf Bpdertain
tenyl) (3 yridy Ian1no#%¥rboxa mi de; ¥
le[»ngnqq‘qu sds ghos%z[ @ qwllce@fcalbonyl lower alky sulfonyl, and optionally

é%%gtﬁtgﬁéa zﬁﬁmmhﬁar bonyl am no }

phenyl ) met hyl | pi perazi necar boxyl ate; N-(3- i
[081%%t hyl élmefl'f@ﬂyqrr)lpdmﬁzthmepmt emylt}} of Formula I is a chemical entity of

Féjgbﬁgroghenyl)[(G met hyl (3 pyridyl))am no]
"béxam de;
N-[3-({4- [(dlnethylarnlno)'Ulfonyl]plpera2|nyl}netlryl
) - 5-f1 uorophenyl [(q;neth | (3- [pyrldyl))ag1no]Rw
=

car boxam de; 0
wny[lﬂ\fer 2|nyﬂ
\ Ts

N-[3-({4-[(di

pyrldylan1no)car50xa?“we' [3 N ({4}

(di met hyl ami no) sul f gyl pi p_erazinyl } nmethyl)-5
-fluorophenyl] [ (4- fIuorgﬁhenyl)antlno]carboxarnlde

met hyl 4- [(3 fluoro-5- {[(4 Fomulald
f 1 uor ophenyl &¥rn|no]carbonylatn|uo }

piveeiy M), ﬁ@lt ,FRGpBl; é’m,ﬁé@gﬁl}@@ﬁﬁs&@lﬁd inNzop@_ounds of Formula 1c and
VA Yy
R E R ety 1 U P ooy e e BEca P et

swbsitiyibd 2oy, patidriallp pupsBufed 8lkyl, and optionally Subsmm Aoy,
Y] angl agkaanbenylaLntnel aneny!

| ) pi perazineca
R ({4 [dmimtdimo&mmm)'sub fwayl ] pi perazi nyl }

B ) 22t 2R e sk (s ey R a1 BRANio, cyano

m&h%!yyﬂfd%&?m Iﬂ aehﬁﬁ b c(8; Rpismythkdn @mhapll.
car boxari d
IROX3B] { [ 4- PeHPRSIOPEMENSoi per azi nyl | met hyl }

f 1 uorpphenyld £ 3.pyki dyl am no) car boxani de;
N-[ 5- ({4 [ (di et hyl ar ni no) sul f onyl ] pi perazi nyl } net hyl )

- 2- fWu@m@pﬁ@nyi?%%@ met hyl (3- pyridyl))anino] carb
oxan %? N nlc'\}i( ercfs %é %;{V!ée?n eri] %d Ry i{ Gri3BHYeubeitnted acyl or

pyri carbo
cpﬁ@mﬁ@ﬁdmﬁWﬁﬂqﬂ@nmazinecarboxylate N-

E(SG[ 4%%5/[1 %"?ES(/)‘FI:; g@ %h%ﬁnﬁ%%‘%g éﬁ”%gx Hllq th a?l?}X;l ﬁhenyl which is

optionally substituted with halo (such as fluoro); optionally Substztuted pyrimidin-5-y1, or

optionally substituted isoxazol-3-yl;
R3 1s hydrogen or fluoro,
Ra 18 hydrogen, pyridinyl or flucro;
Rsis hydrogen or fluoro;
Rg and Ry are independently hydrogen or methyl; and
Risis ivdrogen or fluoro.

[00133] In certain embodiments,
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N-(5-fluoro-3- {

[ 4- (et hyl sul fonyl ) pi perazi nyl ] net hyl } phenyl ) [ (6- net hy
| (3- pyridyl))am no] carboxam de;
N-[5-fluoro-3-({4-[(nrethyl ethyl)sul fonyl] pi perazi nyl }
met hyl ) phenyl ] [ (6-methyl (3-

pyridyl))arni no] car boxanri de;

N- (5- i), wornomd A dd-((2- met hoxyacet yl ) pi per azi nyl ] met hyl }
phenyl ) (6- net hyI (3 pyridyl))am no] carboxani de;

N- ( 5-* [Syde.dwg, orfthres;

[ 5  PROBY NSRRI ool By RALaE! ) LIRS 3 ERYSublh Qe B, 1Y,
ﬁpt[ogaldl{zlibﬁt(ﬂl@ sdfopdi met hyl ar ni nr o) - 2- cyan- 2- azavi nyl ] p

f
[ o ot BRSO Wit A A BRERN o er it phenyt o i
élﬁwﬁlhlmubstaut[ecq BithRiB Yuch aslﬂldir@xqﬁibﬂaly&ugg‘ﬁﬁl@gh AEOERLSL, o

hen 3- ri dyl arni no) car boxam de; N-
?Igi}élp %yosruggé %%@O’Wé?'%ﬁﬂg 51, Eydl oio(l 2, 5)th| adi azol i di n-
2-yl )Mﬁﬁy&iaéellréhﬁwb } [(6 met hyl (3- 37 pyiidyl))
am no]%ﬂo‘car boxam de;

N
{ 5- f 1 rd Byasogepgaymetplerfiuona: di oxo( 1, 2, 5-t 1 ri adi azol i di n

-2-ylpJ; Cﬁwée}lgpmg)} [(4- fl uorophenyl ) am no]
carboxamde met hyl 4-[(2-fluoro-5- { [(6-nmethyl (3

pyi i diﬁla}iyléinﬂwoqldee@ﬁb@thyhyémgamox}methyl and

phen zi necar boxylate; N (3- {
[ 4- (&% g%%sf%)nﬁd;l %Ii%per azinyl ] methyl} -4-fluorophenyl)

[ (6- rvétehiylh(S - pyridyl))am no] car boxar ni de;

N-[ 3- l ar ni sul fonyl ] pi perazi nyl
ot s Bkt M TR RALILOR S oY) 1 81 perazi vl
[p9r34gly| ) ) dndeneheabboxamsde; nethyl 4- ({2-fluoro-5-[(3

pyr i asbqnyl am no] phenyl
} et ’I??f}%‘i%i’iwgc’ar boxyl ate; N-(3-
{ [ 4- @at bod, s, bomyde) pi per azi nyl ] met hyl } - 4-f 1 uor ophenyl)

(3-pyi i, dyl am ng) car hoxani i de;

N- [ 33(?('{S@n[%lapwélefﬁwsgm%%é%?ﬁ@ﬁy)pqeé npeeainAephdyPgicle
4-fl uor OpREeIRY bi)t(o%aliﬁﬂﬂugé’é ﬁrami @igﬂaﬁ @ﬁ%@ﬁ 20 o BHAY b the
4- ({3-[(3- pyrld% aul no) car ony am no

met hyI ) pi Prserazichedas boxyl ate; N-(3-

[4- (@ %ﬁbox Okl 285 ?%faﬁﬂlhﬂ??&ﬂ%é( &tﬂ REDH 1R HRUL Dhlon is
{[4- (et hy¢1§mh¢1b'|wb5)up4tg:éwa}z baly I(s]mieha‘i%o}q:)h@ml@l[y(sﬁbmm@
(3 iidyl))-am t.0 et hyl  4- 3 -

o met o o SR PSR RSy
phenRh )smgﬁm;dari cplﬂmefoam necar boxyl at e;

N-

‘bgen, pyrl 111
Rsis hydrogen or fluoro;

[ 35( di neth 0 sulfouyl]pl perazuryl }met hyl ) p

Rg and Ry are independently hydrogen or methyl; and
Ri31s hydrogen or fluoro.
[00135) In certain embodiments,
W, X, Y and Z are—Ce=;
1t is one, two, or three;
R\ is an optionally substituted 5- to 7-membered nitrogen containing heterocycle

which optionally includes an additional oxygen, nitrogen or sulfur in the
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pyri dyl am no) car boxam de;

N-[ 3-({4-[ (di net hyl am no) sul f ouyl ] pi perazi nyl } met hyl ) p
henyl] [(6-rneflryl (3- pyridyl))am no] carboxam de; N
{5-fluoro-3-[(3-nethyl-2-oxoi m dazolidinyl)nefliyl]phe
nyI}(S-pyridyIanino)earboxanide;

N-{5-fl uoro- [(3 met hyl - 2- oxoi m dazol i di nyl') met hyl | ph

enyl} [(6 3- _pyridyl))arnino] carboxam de;
N-{5-fl uoP&E]?c%/ g'l PPfet | ryl - 3- oxopi per azi nyl ) net hyl ] phe

rl\ll}ll[ % I??Swfdﬁgwymﬁmsdc@?ﬁ&ﬁtﬂﬁ @i:ﬁi)ﬂﬁbl}]ltcd with lower alkyl; phenyl which is
uor o i peri me p
[ (6- met hy Plet?ﬂﬁ{}fff%ﬂlt)ﬂ)% ﬁil%y%é%& ﬁ%ﬁw@ optionally substituted

N-[3-fl UOFﬁllﬁrdﬁm-@xe bk Qﬂioﬂﬁfﬂlﬁt&ﬁﬂ&fﬁ&laml 3-yl.

(3 p rldy am no) car boxam d

N-[3 )QgﬁnPl(ﬂllF%t hyl am no) sul fonyl ] - 3- (et hoxynet h
yl) Plrpeiaal Aggﬁalﬁ Aok hod luoropheny']
(3 pyr| oxam

( 38y lséhye@ghyblsﬂncﬁmnyl ) - 3- (rretl roxyrret hyl ) pi per azi nyl

{[
met
byr 1 8y P CERBOEE b Suq gty nc
(2 )R43-1€ {1ﬁrégm@wﬁu&o[\&ﬁa@yrl dyl am no) car bonyl am noj phe

r[\?/l[ 301“(?‘;%33 &2 a%éTE ﬂoné%ﬁ\y%%glggl ) pi per azi necar boxyl at e;

[@134} [ (di m&ichbﬁh@mbﬂﬂﬁrﬁﬂﬂs fieydnlpodnd sEtRQ¥MMRYE: hyl ) pi pera
- fluorophenyl|j

1’?%1?5%€t{ﬁynﬁ‘(°§°ﬁy{f[ﬁﬁo§?f’t}“¥é3rn no] carb E)xam de; N-(3-
{ [ ( 3 a@;hﬁbﬂ'cé‘%ﬁ%ﬁ 13} )ﬁeﬂyﬂﬁ'feﬂ?f?ﬁ{ gﬁ%ﬂﬂé&aﬁ?}b gazinyl ]

uor ophen - “rret hyl ridyl))am no]
bfl;;@mrﬁﬂ@~p}pﬁgylﬁwno oalbonylammo]pheny }met hyDimethoxy-N-

(28) mﬁéﬂlg,(cgmgj(ﬁﬁgg 3-{[ (6-nmet hyl (3-pyridyl))am no]carbo
nyl am no} phenyl’) et hyl ] - 2-

N-rthoswymel hrpicipi(@evadilieciae sakyhydingino} phenylmethylimethoxy-N-

I\I-[5f r phol i n-4-yl met hyl ) phenyl ]
hﬁﬁ ?gﬁm&ﬁ&dyl ))am no] carboxam de;

N\EBE(Sk(ﬂinwtit}dmﬁn@nmifqmly@hmﬂhylzdmyiomtﬂhyll) Yphemnphi(3{Ppyri dyl a

e o%%%gd%%mdn%q]ﬁﬁﬂg‘?‘é%'é\dtehydr 0i n-4-yl)) met hyl | - 5-f I uor ophe

Nq[;zL(}{[(ﬁlﬁaﬁ:ummyd))(sﬁfonplgmbiﬂyihm)mwetﬁmarm@wm@@]{(mnemyl@
{3-] 11d|ox%“4th azaperhydr0|n4yl))rrethyl] 5-fl
uor opfiEpIaming | ami no) car boxam de; N-

NG= {f[{eﬂ@{s@tf&n[l)(n?eﬂ%nﬂﬁéa ﬁieﬂ@f}aslﬂﬂééb%l{&a%[@’meﬁkgﬂy' }

[ (6-met hyl (3- pyrld am no] carboxam de;
{ 5- f gy Rlasunqlearbasemdchi per azi nyl ) met hyl ] phenyl }

m@?h{szJ/Fg( sdylssne).car boxam de;
(3S)-3- [ (di et hyl ami no) sul f onyl ] met hyl ani no} py

r r ol Byidsaimyneaearydnylagindpheoy! iptbijiierazinecatboxylate;
N'(\é [ {gﬂy ég%@?ﬂ%ﬂﬁ%@ ?%Z%%?rﬁ;hg/ﬁﬁ flum {)phenyl)(?:upyndyl amine)carboxamide;
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(S)-ethyl 4-(1-(2~fluoro-3-(3-(pyridin-3 -yDureido)phenyl)ethyl)piperazine-1-carboxylate;
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interaction with the actin filanent. A conmpound t hat
nodul at es the cardi ac sarconere can be identified by
an increase or decrease in the rate of ATP hydrolysis
by nyosin, in certain enbodinents, exhibiting a 1.4
fold increase at concentrations |l ess than 10 M (such
as less than 1 | LM, Assays for such actlvity can
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vitro ATPase activity, for ex escrib

ppethy] %r@ﬂuomﬁﬁ%@w@w%@m%ﬁ ey ) e iRz RS- 3 @@mylate
Eiﬁﬁleﬁﬁtﬂﬁd &Ehﬂ 3- ﬁd&&@ﬁg‘l@ I?Hﬂh?li&%}é&rpﬁrggfu@lﬁ@ &%@{}@oﬂ@tﬁlﬁ—aﬂude

i ncl udi ng cal ¢i um seé
Iﬁbﬁle@éfqﬂmﬁlsﬁ fupred-[bypycidinsl- hlﬂﬂgaldq}éaeimi}rméﬁlﬁMMG

Ay TR RS N B Pk o

lpi3etfdamatfi Gamethatelud fonpl-pd pdrazin- myhnd:th)triypimglw (qutducam)heea

B Ao RR BlemP U G enE e Ger Ly Mt e T s 0-ree

is{3-Eiubg- oW (préfage- wa&ml)w%ﬁm Qin%ﬁl%zi]:sl%feﬁﬁ (ﬁj&tc@tm—yt) -urea;

199 t hods Dnzynpol -
| 13&? e, i“atpéowe i\—ﬂsqua P&]%P’sl"é’]é%qﬂétlbﬂhé%ﬂ (Hégibj]élt“ﬁ -ures;
qgt(ﬁfﬂthﬁxbbﬂﬁ)nﬂcﬁibéféz‘i#l ~yIn¥¥ B - @lﬁ&otiﬁe%gf»ﬁf:mn@ﬁgl %andm -5-y1)~
nonitoring the production of either ADP or phosphate
for YE®anple as described in Serial No. 09/314, 464,
4L i3 mdoMBY 31 @ mdy
n%nlt%red[bglgoﬁﬁgvﬁgQﬁhgy%%g&g?oducgpgﬁkégmﬁﬁ pffomic acid
oxi ddinpashylgnidpng the enzynes pyruvate kinase and
| &c h (= :
4l acHad6. Sdf% %gl;or )urég'cﬁl Sﬁ%ﬁ%gm‘% eulbL Sglhlc &gfﬁglethyl ester;

ei t her
(Rl F-€3- ﬂm ot P66 174'58541)Ylld(iﬁ?-yﬁﬁéld@]lﬁﬁﬁ/))p1pkvhdiu163yIPNanethy N -

nacohm%%gguﬁegmg&m%n%%140) Phosphat e production can

nucl eosi de phosphoryl ase to
()il ~é3 ﬁhm&ﬁﬂ%@t—mﬂﬁﬁdﬂutmd@ﬂbch@yl]pli}&ndineayi@eg&n@[hym N’-
purin ﬂ%@ g? 1 % results in either a change in
abso@gg IBYSHINARdAcad Sci US A 1992 Jun 1
(FB(" J@)M&&Mﬁan os; 4 (3t1Jyuarnessﬁﬁf@@cﬁ)&eﬁmmqmalﬂeﬁ%%%)a Mafe-1

266(2):611-4). Wi le a single neasurenent can
enpl ?ﬂ¥”n§@9%ﬁatm y nultiple neasurements of the sanme

(Sanpl (&Iacetgl‘pfﬁe?a%ﬁnltﬁ?éﬂ%h&ﬁy )\3- cf?iemgtﬁglﬁghcfn?gu LeLm ne

the absolute rate of rotein act
9@!‘3%1’5 ur emghtcsrtHagmberigerds, ﬂ@p@mpbmai efyF opaulta il awlasetnyﬁ dm’

vkl RIGSANGE s A sty @orrpounds that have similar
S

Sor ance or uor ence properties with those of
the Iemziyt}htmlm}ccemhnuno[}ﬁl@eMBx)mtﬁe]s;mparmﬁmambdsyInan be

NI B A B R B S R A el Ty
melhgnﬂynﬁmﬁmdfmmdﬂmﬂmq n mxtures. Assay Fonponents
coupling en

i ncl he ta el n conpl ex,
and @Eigg‘t @(ﬁl&ﬂthy ) RHBEEH HaR HECBE O pB PR (6 methyl(3-
pwmwbﬁmﬂmgc&h@magﬁgrbance or fl uorescence of each well
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[00144) A nethod uses a 384 well plate format and a 25
1.RL reaction volune. A pyr avate kinase/lactate
dehydr ogenase coupl ed enzynme system (Huang TG and
Hackney DD. (1994) J Biel Chem 269(23):16493-16501)
Is used to neasure the rate of ATP hydrolysis in each
well. As will be appreciated by those in the art, the

assay, are added in buffers and reagents.
r’é‘?tﬁ@‘l"[?:ﬁgﬁgﬂleﬂggé outlined herein allow kinetic
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agai HEE D REEE R  rel R hy D Ehe B R Sl e .
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activation. To distinguish between these two possible
nodes of action, the effect of the chemcal entity on
ATPase activity of Si with undecorated actin filaments
isinitially neasured. If an increase of activity is
observed, the chemical entity's effect on the Ca-

responsi ve regul atory apparatus coul d be dlsproved A

secon sa oyed
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[00150] Administration of the chem cal entities
descri bed herein can be via any of the accepted nodes
of administration for agents that serve simlar
utilities including, but not |imted to, orally,
subl i ngual | y, subcutaneously, intravenously,
intranasally topically, transdermally,
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t he phosphodi esterase inhibitor mlrinone); and
t herapi es that reduce cardiac preload (e.qg.,
diuretics, such as furosenide). Qher suitable
addi tional active agents include vasodil ators,
di gi toxi n, anticoagul ants, m neral ocorticoid
ant agoni sts, angi otensin receptor bl oekers,

tro kn,.other ipotropes, and an other thera
DR oIy BB g e e ks 5 e
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candi date agents that have a low toxicity for human
cells. Awde variety of assays may be wused for this
pur pose, including labeled in vitro protein-protein
bi ndi ng assays, electrophoretic nmobility shift
assays, I mmunoassays for protein binding, functiona

assays (phosphoryl ation assays, etc.) and the |iKke.
337, |ncorporated

. ... Patent No.. 6,495
ﬁgar%é}‘ e%"’%t s C%I@F%er%&‘)éne“[“bf@&%%h sipprihe §Perdendig! %ﬁﬁm‘m
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|Ilustrat|ve pur poses. erences cited
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R@Tz%datwpomﬁs added Zn(CN)2 (0. 92 eq) and Pd(PPh3)4
SORES bt T8, BSIR OB AN E 90, RSN e,

sGb«0i2Bing qomfsal Ba6 E%E’btﬁl)eﬁe U\Bﬁpohaﬁﬂalﬁdﬂﬁﬁuﬁﬁ dnd Handre 3chk Aove-
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da’ng was™Griege lsPul ssbituininurpackserei lBasdatg frdan in vitro
réORtRREd 2k @there 34 S /oh‘lé/@ﬁbaﬁréoﬁ)lﬁ &k %%ﬁ%tﬂg [@&Q%d%’rﬁ&ver rate of

S|I|ca gel wusin 20/ hexane as
Shfgxpriges alpmatielyy ingeapad seBty ofx elmraeedl acBh Epunfoa’ -

aé;-ﬂgaf}% d"ﬁrg);@s][g dﬁ@ get\glé%%e [txggégsyble 1'80 C?g %’I %otlg%v‘hp%%f}egp ofetge

chgglieal ey o Adll’la@cﬂgtﬂlw dfiStl hviiGhrrek ent: amﬂmhy ﬁtemmﬁts(xs]m]naﬁg

I n [tin o)
m@asQu f{iﬂ Iflannﬁ&i g%/ aeckr?%l o'bs ;Irg gl&ell ewfg(/ts %thct\% %hc (l:‘]a—
reamlglde tctguhltcmf mllaraals@buld Ibe é1sp1mdccg|fa§¢cahd AR besifGd ghsay, can be

hen di | h hyl
R W L

thepiw«bncaoézt adcorataiacadl@binb80dto fukd®Sin filHHen %? R ihe Qecond assay
af ur at ed

shed twice with s

a"g JOH® ?f%‘ %%%i%"ﬁﬁt eletaﬂgl ohesadiog 306 skelpiakresutpied agsingdaments (in
all Ay@mataviBis atchQmpgiklied over sodiumsul fate, filtered

ngd concentrated in vacuo. Purification over silica
[OBK18] usi ngrtdory Epeme of dxdvrsstisigy tahdedetgambedinfeelidetnalels of
mY QSR e.o., as described by Popping S, et al ((1996) Am. J. Physiol. 271:
H357-H364) and Wolska BM, et al ((1996) Am. J. Physiol. 39:H24-H32). One advantage of
the myocyte model is that the component systems that result in changes in contractility can be
isolated and the major site(s) of action determined. Chemical entities with cellular activity
(for example, selecting chemical entities having the following profile: > 120% increase in
fractional shortening over basal at 2 ul, or result in changes in diastolic length (< 5%
change)) can then be assessed in whole organ models, such as such as the Isolated Heart
(Langendorff) model of cardiac function, in vivo using echocardiography or invasive

hemodynamic measures, and in animal-based heart failure models, such as the Rat Left
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(100% as an 80:20 m xture of 1C 1B. Exanple 1 Step 3
FF OHC |l gocN~- 1C NO2 ~,N 1D NO2 69 [00162] To
cooled (0C) slurry of an 80:20 m xture of 1C. 1B (1.0
eq) and boc- piperazine (about 2 eq) in a mxture of
HOAc and DCM (4.8 M boc-piperazine in 1:1.4 v/v

HOAc/ DCM was added sodi umtri acet oxyborohydride as a

ct I | owed
Sohly ARy o el Bl Fois R Gt e e St on
dinmdmﬂrzﬂed/\msbluaﬂddepﬂ@&bed-cmtdlk@ oA BB cS ailum

i.carbona d diluted with ethyl acetate. The |ayers
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fTB e Wshdt, @E hé(hoﬁgt%tu?ﬁﬁcnt B}ﬁoﬂ&@@&'ﬂﬁeﬁt k&m%r(ﬁs \Qgers‘ﬁites

conbi ned and washed wth brine, dri over
@EYLPla?@)édeS%FHfd?dc Sridle himan Magedevﬂlﬂalwg vetRupg @U@famdd"m thy chemical
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acet at e/ hexanes’ provi
weighd] inewtah embeimangs, abdm@tl@puo 40 En%/kg&fd)bﬁ}B@mglﬁ anfibn b&amm

DA LIOISPL D T Bl ke Moo e o

Mson,rm MaGlh ¢abalihers, GheMoide Ixsmgh/b@rl)i baaBous Bisrts @0oME per day; in
Afte

o%g%ip gxt&'@oﬂ@ Iggtg,?abgf 675 q_‘[ﬁp@b % e gﬁ@y \%1(:[“ ] ciqéam £/ odiments, about 10.0

it @O in@bentiast Ume amvast bt bitepried eﬁtn{; ﬁﬁiﬂlhls%léﬂtvﬂ[r&ﬁ%@%ﬁ%e be
eart.h and. the. di atopaceous earth washed vvlth

deprrdentordrs BRieptang disease erfebewg bewad it sermaity g%h%mﬁﬂephl%ﬂhe

ldonerfnd R cQuld oBh@RnBL: EEIOE an@ﬁfég‘hdfn@ﬁ%\fﬂxd prgsghgﬂlg bh)M%zan for
NHz ~N /. NxN' v 1E H H sol utron of
SHFRIE, ri‘ehkPE’ qoge ggiylpr pigl ngini opaml& bebeuif0 1tE7§mpen) day,

uf}femag%r E{ﬂgl%nolt\tlgacﬁﬁ%ﬁﬁrb%r éé@rsdg)g‘idlqﬁ%t &84 be about 7b0 t0 700 mg per

2- et hyl - 5- i socyanat opyr i excess,
dgy depg 1n$)911 mﬁqtig@phanh@cdﬂrmwe was stirred for 1

[(ﬁﬁ%] To ztxﬁﬁnﬂs?r%ﬁéﬂ mhﬂlfé}nlilca?en%cs & sclebod herein can be via any of the
accepted modes of administration for agents that serve similar utilities including, but not
limited to, orally, sublingually, subcutaneously, intravenously, intranasally, topically,
transdermally, intraperitoneally, intramuscularly, intrapulmonaritly, vaginally, rectally, or
intraocularly. Oral and parenteral administration are customary in treating the indications that
are the subject of the present invention.

[00151] Pharmaceutically acceptable compositions include solid, semi-solid, liquid and
aerosol dosage forms, such as, e.g., tablets, capsules, powders, liquids, suspensions,
suppositories, aerosols or the like. The chemical entities can also be administered in
sustained or controlled release dosage forms, including depot injections, osmotic pumps,
pills, transdermal (including electrotransport) patches, and the like, for prolonged andfor
timed, pulsed administration at a predetermined rate. In certain embodiments, the
compositions are provided in unit dosage forms suitable for single administration of a precise
dose,

[00152] The chemical entities described herein can be administered either alone or
more typically in combination with a conventional pharmaceutical carrier, excipient or the

like (e.g., mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose,
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sequential ly saturated aqueous sodi um bi carbonate and
ethyl acetate. The |ayers were separated and the

organi c |l ayer was washed twice with sat. NaHCO3 and

once with brine. The organic |ayer was dried over
sodium sul fate, filtered and concentrated in vacuo. 70
Purification by chromatography over silica gel usi ng

usi ng 5% net hanol / DCM as_ t he el uant  provi ded
@é@ﬁﬁ%s%ﬂg‘%@ﬁ% ZBeaifgschtinoRRrose, magnesiyn caRongi. w@@qlﬂw I
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azne: 1-sul f onanm de [ 001651 To a.

iy, Grp g of Hel R s BB S Soeg B Bhdieelive |

c@@@szt‘i@smﬂdﬂﬁlﬁm APEOOETRD 05 %20 eedn efmbbdinbhtyabeadsth © 50%
acl T reaction m xture was stirred f 30

RGO PR e EOt AR e a6 g B e known,

ofy B8 aRehehiN1Fh&RGKif1adPUbLs Ait Sfof EXABDLY, BR RM@ MM RiarhibaRutical
reaction_m xture) and washed sequentl ally with 3N NaCH

Seignaep. paLok Péﬁ‘?BSI%‘F% rmpany;Hestep.dsanyves¥er was dri ed

40850Y)  andaGRBE e hRked! éngua,r&gafﬂ;%@ htBg e ELthnfin8Rred
ase that was used without further purification.

Withpadehe Mormacsolic saomositionstan fncige s nElisviel S eq)

r E
pﬁﬂgl?%::\)?g@va é te afgg')/anlts QiltMe 131}2!0 Su%t%?c?rg&dé@o(n%l Mltlé ?g%b@%?ude for
esanmingideapids thatretardbe pltoawssmn ofthmrefaslmerlwehmaﬁglﬂaﬁmg To
11%1%&0(%\%%5 %gm\é\?ﬁo? glgtg e}iie%ﬁ Ui %Ii emp? go g}ﬁﬁx{e%{ ?3%19 ﬁﬁ%gchng {e.g., ACE

11&@@[@1%1&%@\/&3&1@%&11%1 (tmpmnfct dmr@amﬁoct&n @deuhttmg cardiac
bi car. ate and once with e conbined a
PUGRTES IS oo Blre ST at biebie Sieh Eh E PP SRR, Son AR e o
tHeQHBiphedicQE g ThiEbi@ErHond] addhidy @ﬁes&ldﬁﬁe(ﬁlﬁdtamﬂihc preload (e.g.,
sul fate, filtered and concentrated in

R PE FSGHOBYT AT O Sy PAlSTY Byt st prERTyRFdR Tefgylators,

d%r(%ﬂﬁ %1%12@@ ﬂlﬁ@rﬁ%‘c&ﬁ@&d Ql'il@é(:lnﬁ@sd aﬁ@ét%n receptor blockers,
fluoro-5-(3- -metlré pyrid 3-yl ) ureido)benzy Iélm

nmoeiyg@rnazihﬁlemmﬁ@m [sB% Gityaateer ﬂwslpzt@ged(lmﬂm@a[lw%fﬁfafﬁém
kcgt I on 19 Igc?ls el%?&?hﬁgﬂ ac%ﬂ%@szggns%lﬁ‘ﬂa}ke%@fo% EE%}H or tablet

eq) ree base In
amhibusaiéid eeknplm suimnfvyiﬂsumt&lambgdg Wil tbe petive (zradieng)a dalpent S’uCh as

lac%sc, stgcmse, dicalcium phosphate, or the like; a lubricant such as magnesium stearate or
the like; and a binder such as starch, gum acacia, polyvinylpyrrolidine, gelatin, cellulose,
cellulose detivatives or the like, In another solid dosage form, a powder, marume, solution or
suspension (e.g., in propylene carbonate, vegetable oils or triglycerides) is encapsulated in a
gelaiin capsule.

[00155] Liquid pharmaceutically administrable compositions can, for example, be
prepared by dissolving, dispersing, etc. at least one chemical entity and optional
pharmaceutical adjuvants in a carrier (e.g., water, saline, aqueous dextrose, glycerol, glycols,
ethanol or the like) to form a solution or suspension. Injectables can be prepared in

conventional forms, either as liquid solutions or suspensions, as emulsions, or in solid forms
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After a few hours, the reaction was conplete. The
m xture was quenched with aqueous sodi um bi carbonate,
diluted with ethyl acetate, and washed twice with
bi carb and once with brine. The conbi ned aqueous
| ayers were extracted once wth ethyl acetate, and the
conbi ned organic |ayers were dried over sodi um

ate, filtered and concentrated in vacuo.

sul
W‘Llﬁ i gsBI B T SHIRS AR T BB Iprigy rinigstion Eh@%qrwntﬁgﬁ Agehemical

&%}W@%M ﬁ&cﬁ'ﬁ@reﬁﬂeﬁ%ﬁmﬂ%‘éﬁ\ﬁhﬁgﬁ hly dependent on the 5 eczﬁc nature
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e gf sl R B s cBroonltkaRl PR 3 e actve

aghhtanisclationThe mxture was stirred overnight at room
then c ncentrat ed, . The .residue wa

DR o By CABHOL O AR Greapifa) BT dETThederein may

aMd Bt aH0HAiISOK tFEhORRHNEXINES ad8n dMoPbiUBRtiol Br ¥nehiz&f or as a
met hanesul fonic acid 4-fluoro-3-nitro-benzyl ester
rusEyine gowier feningilatiop, aé@lwr m gombgyatiogrwigh @pjmert pETenRIch B

lgctgsg B ,.0016R4 tITc%a;{ic@es%q 1Rfp h%{agw&gﬁléb%@%l&m%bgdlametgls of less

| uor o- 3- nItI‘O benz ester about
imrzi@nicrplwyermsma aelﬁ%ém thmn @@m&imbf TEA and about

q of '

{ﬁ?%’/ﬁ Wadsentts%?lli}?z/ raeeéxﬂ?%ftﬁlgéﬁé?rnﬁcil ?ﬁ{eg g@r%n&ﬂgaﬁglgire}— ) a method of

sdickning 631 nyyosih bEC@ACcyerasydduw tb sﬁjbﬂ@@hn@ ) Lmhpmd oﬁthne @t/ention
eyapor. d. Puri.ficatio

T e A A RORI K e B St ot bgouna o

thdhepedrt amt thafnfycm]d edlied- Cthsdek ubDdompounds among which novel blnding agents

ntmé/q;lt tségﬁlﬁ (ﬁlrgél)éf: éfep {% i Z@egr#ﬂhg%%&%pﬁgh% a%%tgidmgt%dld\p\soreens of
CE‘@’IMI 1(br@iek, phitide eﬁi@lggleetCNOf %Qtl&@mﬁnﬂéles{@@&?&hmg assays for

4- Pl uor o- 3-ni tro-benz I per azi ne- I-carbox¥lic
idate agopts tg]llﬂt erelg?g ,toxcczé or human cells. A wide variety of assays may be

used for this purpose, including labeled in vitro protein-protein binding assays,
electrophoretic mobility shift assays, immunoassays for protein binding, functional assays
(phosphorylation assays, etc.) and the like. See, e.g., U.S. Patent No. 6,495,337, incorporated
herein by reference.

[00158] The following examples serve to more fully describe the manner of using the
above-described invention. It is understood that these examples in no way serve to limit the
true scope of this invention, but rather are presented for illustrative purposes. All references
cited herein are incorporated by reference in their entirety.

[00159]

Example 1 Step 1
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1.0 eq) in nethanol (about 0.2 M2C in MeOH) was
treated with catalytic Pd(OH) 2/ C under hydrogen at 60
psi overnight. The m xture was filtered through

di atomatious earth and concentrated to an oil. This
oil was dissolved in TI-1F and treated wth
approximately 1.05 eq of

6- met hyl pyri di ne-3-i socyanate. After stirring at 50 C
for 30 the m xture was conEentrated, The residue
was purified by reversed phas IPLC to yield
4-{4-f|o-3-[3-(6 »

nmet hyl™- pyTt i"dog- 3- yl ) - ur ei d@~ Mb} - pi perazine-1-carb
oxylic agjd tert-butyl ester (@). Exanple 2, Steps 4
and 5 BOC, F O NN/ NxN N MeO Il HF p N 2D H H JlI
bo1dd] et Myla sétulidn &4 10 &f P bz (i3
[oo1d6] m Hio &f Aﬁr&@ﬁ@ﬁ E@.ﬁﬂym é%iégzﬂgcc‘tﬂpi\@% eq)
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frebgrt | MR huifndalo 80 o) PRMERY), | tich adolanl tliGedcith Pl neates

benzyl)-N Ndi meth | p1 perazine-1-
Ty APEhsE %{@e The pedtpn]miTewe wes thep cooled to RT, diluted with 15 volumes of
-4 - 313 (.6 (- pyri.di.g-.3-yl ).-ureido]-ben.
0 Wl HPLOr g o BT el Nt 2 e o 2L Wi
bfi2p) ThaorprBHayalres tiridl dveMsdDm ulieOftered@imd aoaadatad.

f in dioxane (4.N). a he reactiagn ,
UL o iR LG P s i T Ot s st poviaea
iBaisiacolid{9@%s0l i d was conbi ned with DCM and treated

with approximately 5 eq of TEA and split into 3 equal

portions of reaction mxture AL One portion of the
Dxemapld DStepizxture A was treated with 1.2 eq of nethyl

carbonyl chloride and stirred. _overnight. The

resul tant] m xture was concentrated and purified by

rever sse HPLC to afford

4-{4-f | dore: 3- [ 3- (6- net hyl - py n- 3-yl)-uci do] - benzyl

} - pi Per azi né¥®= car boxyl i c d ety ester. M5 402

(M+H). A1decond portion of the f@action m xture A was

treated with 1.2 eq of dinethylsulfanmoyl chloride and
(09864 ed oVaeselitighof 1.Tke 1B ds diytBirtd (oM hatd°Gass 7&led dropwise a
sogi%{%ﬁgs)gﬁﬁﬁbﬁgf%Iﬁ%lglpglﬂi@ﬁu??%él%ﬁ%{lﬁ\i}; ?qf, %%dzv[%'—? ﬁ‘gx%ngsl?%g sytri% ge. The
repylingisotutRuyiap kel el ¢F6) ovicenighy Thotepeivaniin@relwsukif@nb @ mixture of

1C€Q@E9t%{%%}gﬁlﬁgﬁ] q%e 1'6%%0%1511%&{1;%”\’:% thel%iﬂgg \xefitit?’ cﬂ%tfleagetélte,aand the

aqueous layer was extracted with ethyl acetate two additional times. The combined organic

layers were washed twice with satorated sodium bicérbonate, and once with brine. The
organic layers were then dried over sodium sulfate, filtered and concentrated in vacuo.
Purification over silica gel using 10% EtOAc/hexanes as the eluant afforded a yellow solid

(100%) as an 80:20 mixture of 1C:1B.

Lxample 1 Step 3
F

F
e seus!
1C 1D NO,
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FF 3A 3B [001721 A round bottom fl ask was charged
wth 1 eq of 3-chloro-2-fluoroaniline (3A),

1- met hyl - 2-pyrrolidinone (about 1.5 M3A in NW), 2.2
eq of sodium cyanide, and 1.35 eq of nickel (H)

brom de at RT under N2. The concentration was hal ved
by the introduction of additional NMP under N2 and

ol ution tly warnmed to 200 5C and stirred
P60 Gy anlaa SRD oty T et oo 56 b B o) vt
pipere et (abBut2QQMul SARBHESATSAC Lﬂﬁ)ﬁﬁff@tg IQ% gf-ﬂfgﬁagiglg in"BP.4 viv

diluted with 30 volunes of tet-butyl" nmet

B Chras added pedinme iredepyborsbydride as Theidewti dheutadinutes. The
MaSichRen A1ié d oo BE. ~The organjcs
sich 288 e vt b 8D o T Toudlo KR, DS ROAR RS s
Prenehet ethapt A9 spdivuriesriohatb nhdéiluidheitc ahfdianggte, The layers were

) i ' over sodi.umsul fate and ,
B i M B A b SR I BT bt T
layedewere gombimed arB0vishedgith Bined@Gd @er Bdhewusik andfch@edirated in

Ay
‘é?‘iop%gl%ﬂﬁh !HOfCﬁ%?I{aﬁgll‘a%hSB rg' %fé?_z Ig?i%%%@‘i@g%?f%ﬁ%teﬁlexams as the
2017 3)idAd $DI(61.799asefyeB&By b, di chl or onet hane (about 1.5

M3B in DCM at RT under nitrogen m xture was cool ed
to -0C, and 2.0 eq of 1M diisobutyllithiumal um num
mueipidestdpld BAIH) in DCM was added dropw se over -3.5
hours, maintaiping an internal reaction tenperature <
0C. Upon conpl getion of the DI BAIH addition, jthe

reacth /ﬁ] xt was _added dropw se: h yigor ous
stirrin L&d sol ution (-M) Nsof

15% Rochel | éPsalt “and 10 vol unmes of DCM 4gmi ntaf ni ng

an internal reaction tenperature below 74 10C. The
199143k wasArmingedoidid ¢ of0 Dy eldmesalpfc MDONhErd OvHE!/C

ot Q _ ' t m.t.emper at ur e, and
(pletbfelaD B M Bl d BRI ETR Rty R o
afnsplage ebifspsi Hafe s mier AfthaekaexicnatiedimtibspRere with Ny, the
. of V. The comhi ned organi.c |l ayers were ‘
HENTER Rt R SH ot rvael St &b CApfieang Aiftempcep uf copfgrashed
with MeDIdV Ebn@atitiomos thehadE anditedGoRReMIARLQE L0 af ford
a brown foam which was dried under vacuum (-30 in Hg)

at RT to afford 3C (92% yield). Exanple 3 Step 3
EMDGRENStep 5

F
F
BocN/\ N. _Me
O, — =L LY
- NH, LN HJLH \

1F

[00164] To a solution of aniline 1E (1.0 eq) in dry DCM (about 0.1 M 1E in DCM) at
RT under Ny atmosphere was added the 2-methyl-5-isocyanatopyridine (slight excess, about
1.2 eq) by syringe. The mixture was stirred for 1 hour. To the reaction mixture was added
sequentially saturated aqueous sodium bicarbonate and ethyl acetate. The layers were
separated and the organic layer was washed twice with sat. NaHCO; and once with brine.

The organic layer was dried over sodium sulfats, filtered and concentrated in vacuo.
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ONFNH H I NHZ FRF 3C, R=O NH 3D Steps 3A/R
[00174] A solution 1 eq of 3C, tetrahydrofiuan (about
1.4 M3Cin THF) and 1.05 eq of nethyl

pi perazi ne-1|-carboxyl ate and was allowed to stir at
anbi ent tenperature for 3 hours. To the reaction

m xture was added 1.5 eq of sodi um

e R DLl e AP S8 By o

pA9fded The reaction mixture was stirred overnight at
roomtenperature. To the reaction m xture was added 5
vol unes of water dropw se, over 1 hour, maintaining an

DkE'ﬁl fq%t EAgid #n tenperature bel ow 30C. Et hyl
{ace gte ( tOAc 5 vol urres) was then added, and the

| ayers vvere par at ed. aqueous d ayers mer e back
ext ra)at

%V s maf” Bt QACweo eg@ged} Me
organi s vvashed wi th sat uka W
bi car bonat e and solid sodi um bi carbonate was Hacx”ded as

needed to bring ¥he pH to 8 (pHydr GENaEdEREEEe TS
| ayers were separated, and the organic Iayer was

washed wth voI umss of Qr¥ge. Theygr gani cl | ayer .
dri e@bcro’\e at_gy_and_,ao!tewv M@(@N WaSM

added T tep. The organic
through celi té and the celite P@ﬂm‘,’%ﬁs% e ;%stﬁ‘)u:ldl))ﬁ%

with Et CAc. The grganl CS were Conceni’rlfeasﬁp zignehifonaght

overni ght on the rotavap (-30 in F@ to affor
[04h6Anber -Tr vwiitionof 1 8ee pf BEin §igciry ow0|14é\5ﬂ8w8€§\®ﬁ’§a5 added

SRR TS s

manandi coadeptiné/ Hratolentieidnass digevs! e Gtohe Gbettyl 6 times the

o SHeEp e ERB SRR PP B MBS, Ry e e

Thes: girhemy&{WJS rdeidd {MSOdin aaichebhtdnomiad talprovided th ééstrwd 0S; bake that
sol ué @o elgq)c{5 unpurified 3D (from Steps 3A/ 3B

Vabhby )Wl m IPYEHEUE™ 3. 6 M based on 3C, R=O) was

[0adetgd dr oM SBatRMeF thd Grebbibe anwerqt aieh) 4@ AREANL 2 fefeih dry THE
reacti on tenperature bel ow The

(aBPY SieM s besr 't TES) W@&ﬁﬁ%ﬁlﬁ@ﬁ/&%@@fm@%ﬁhf&fﬁtby Sfiege and the

re&glahfjl%m’{\ﬁ{: &ifdd bENord M el @@Md@ﬁ‘igﬁéoﬁ§ﬁﬂm% bldarB¥nate
5 volunes of McOH, 5 volunes of tert-b

foﬁt'@wh@by ebHeectpiRmBR oxg@u}iay@ RS Senpeisdasd Vs 16@|153Ee w1th aqueous
%&%&%@&ﬁ)gﬂﬁc S dngéw}ﬁ?ﬁlgrllet heR b AKHBd debi 1%/6}’3@{/&5@)?& -#fed once

and saturated sodium bicarbonate and solid
wil diﬂlumcbuatﬁa'ifbmmtbawd@r@mdmw vegse didaleigr todivpy suhigte; filsered and
q%gen?l a.ted ¥ }f%cuggﬁgrrﬁz a 1(H¥ l?y chtaquzﬁ eérg 330 818 091 sﬁv) S‘VI%OH/DCM
asetké slamtt echwded Im@ly\]{ ol(RnflecroiH-(3HD @@cﬁhylﬂ'jmhrcﬁ}ﬂi)umfeid)bemyl)

PP At e UL ED. and concent rated to af ford
[0a1¢Rl e orangRhsRhibdthe free baqc above (1.0 eq) and DIPEA (1.2 eq) in dry THEF
(about 0.2 M free base in THF) was added dimethylsulfamoyl chioride (1.1 eq) by syringe.
After a few hours, the reaction was complete. The mixture was quenched with aqueous
sodium bicarbonate, dituted with ethyl acetate, and washed twice with bicarb and once with
brine. The combined aqueous layers were extracted once with ethyl acetate, and the

combined organic layers were dried over sodium sulfate, filtered and concentrated in vacuo.
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whi ch was dried under vacuum ('-30 in Hg) at -40C to
afford 3D (50% vyield). Exanple 3 Step 4 McQ2CN McQ2cN
VN/ NHOCNNNMNCN F 3D nethyl
4-(2-fluoro-3-(3-(6-nethyl pyridin-3-yl)ureido)benzyl)
pi per azi ne-| -carboxyl ate [00178] To a solution of 3D
in acetone (about 2.7 M3D in acetone) was addedl .0 eq

nat i ne dr ' er 9 mn. |

Rl R ae e eave R erlisouth N heNL e PR provided
&{mﬂtxdﬂﬁ sr@a@tmamyzmnsj Ao fhefzy e NOQkEthy(bRRrazine-1-

ction m xt war med to reflux for % hours and
%%@P@HMF&d§f5¥Qﬂ{§)5 hour. The reacti on was then
warnmed to reflux for 1 hr and cooled to RT overnight.
The reaction was filtered and rinsed wwth 1 vol une of
Bxwnplaé Stethkn three tines with 2 vol umes of et hyl
acetate. The sol ids were dried under vacuum (-30 ing
Hg) at 60Cp ight to afford a white powder (
yi el dyoof « <0
4-(2-f!u.rc5 -(3$v2bnethylpyr|d|n-3-y|)ure| yIND,
i perazi ne- Ilﬁarboxylate. The material was remo?ﬁed as
foll ows: [00179]
Met hyl 4- (2-f1 uoro- 3-(3-(6- nethylpyridin 3- yl)ureido)be

nzg%%plpera2|ne 1- carboxylate from above
| ved Tion %ﬁoeqféﬁéiurergt;’)oxufio-Qh@meﬂh@@} (Zp@ in ?HE (about 1 M 2A

1[1@@111) 'aﬁ?c!‘ (208% 1.1 Qgor ﬂﬁ@fdﬂﬁ%a‘é Qddeal k)}&%}ﬂ%%‘lelj,zl 5lr oﬁﬂgthanrféulfonyi

cooléed to RTovernl . he reacti on was | tered
qhigsislad Thp fxtgre s @utwddlﬁfe@tgét drieom tdneneratiie Sen conperirajids Mhe

SRl WiniBka {géul;w}&y @a@ﬁa@hﬁmé@ ek Qﬁo%&ﬁ{ fooflsped

under v cuum overnight to
E@ng}iexaneg 2s th glorrg 1@yigl8-of Breth7fesulfonic amd 4-{luoro-3-nitro-benzyl ester
E? yridni 3-yl ) urei do) benzyl ) pi perazi ne-1 - car boxyl
as a white powder (79%yield). The material was
reworked as follows: [001801 Met hyl :
21f%sﬁ%o-3-(3-(6-nethylpyridin-3-y|)ureido)benzy|)p
S - carboxyl ate from above was dissolved in
acetone (about 0.2 M under The r@acti on was then
warnmed to reflux and cooled to Bllgv ni ght . The

f
reacti on wa ered and rinsed w® N vo
acet ghgn th ree nore tines with 2 v s of
acet at e. ol rd®,were dried under v N02

Hg) at 60C:§§brnight to afford nethy
4-(2-f|uoro-3-(3-(6-
nethylpyridin yI)ureido)benzyI)piperazine | - car boxyl

BaBapr e 418 b el e Bliume M BBRIACA @) in DME
(#bButd. 4B 2B in DMF) was added about 1.05 eq of TEA and about 1.0 eq of #-butyl
piperazine-1-carboxylate. The mixture was stirred for 30 min at room temperature, diluted
with EtOAc, washed with NH4Cl solution, dried (Na;SO4) and evaporaied. Purification by
fiash chromatography over silica with 50% EtOAc/hexanes as the eluant afforded 4-(4-fluoro-

3-nifro-benzy!)-piperazine- 1 -carboxylic acid tert-butyl ester (2C).

Example 2 Step 3
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[00181] A 3-neck round bottom flask was purged with
nitrogen for at least ten mnutes. The flask was

charged with 1.0 eq of 4A, CH2Cl2 (about 1.2 M4A in
DCM, and about 1.1 eq of DIPEA. The flask was then
cooled to 105C.. Wiile the flask was cooling, 1.2 eq
of nmethyl piperazine-|-carboxylate was taken up in

CH2C12 (about 5.3 M The nateri al 8i d not go into
so an addi tional 0.05] eqjjof DLPEA i n DCM

soluthg,
(abou ?NB/\N% as“added. The r i d 0t -§oyin
sol uti on,@ t e siuspension was the ded opW@\se . i\,
over 50 minf, “faintaNRing an internal>~Teactidn N~ N
tenmperature <2€30C. The cooling bath was re@®veld ahd

the reaction mxture was warnmed to reflux. The

i on it Ee e ' | b f .
Fo6 2] An a()j dit] %na?u%%y%@%?ﬁ%ll c%Iblok’ffhc 2ld tg‘;?-butyl ester (2C,

urs.
{lﬁs A ieHenpL2hmubBR M A€ dn WeedTR dde theatedalitl beealytEaa(OBN,/C under
i 1N : The, r.eact i.on wa
o o e e Ao et s G By e S RGR P S ane
GREEEFrated yeom eibsThackwesdissabbéth THE mdGraaet wilSppbximately 1.05 eq

201 _canhi ani ¢ | ts_were washed with
eIt SRR, RUPAI SR C A S TR
cohentraad h’télde wuéwe x@as\plmtiﬁamsy ?ﬁel-ﬁapma@q%@@qﬁm-{4-ﬂuoro-3-{3~(6-

£arbonate and. ol upes of . brine. The organic |ayer
A DR S R B S Fee Srine ey bt bt st (5D,
concentrated via rotavap at 305C to a residue. MIBE

was charged to the rotavap flask at 205C and the flask
%glp? gt‘"‘g‘fpéd‘ ®43 1 a sol ution had been achi eved.

Hexapg-was charged into the flask and the solution
stirredyor 2. rjkatd C. The,ﬂglj,djs wWere g
filtered ' Lt s anese77 Nhe 3@%@
dried at <40C uggery maxi num vacuum unk\i«l*N N
was achieved (-"22 hours) to afford 413 as a pdfe H

yel l ow solid (66%yield). Exanple ”gfhgéiﬁgﬂ PHDRORIpYIDyridin-3-

uoro
MeO2CON ~ N NO2 ~~ NH2 4B 4C [ 00185] Fﬁ%&ﬁ’?rﬁ?r&f“s‘ﬁ%‘y’a‘e
reactor was charged with a slurry gf 25 w %of Pt/C-

rel afPve-~to 4B%n-8,vol of THEs(relative. tor Pt/ Q)
fol | owe ﬁbﬁg/@&ﬁf\pf 1 eﬁcﬁbﬁﬁﬁ{\hﬂam
0.67 M, Thei a,solNitiln 1.0 eq of NaEy p( BN

0.47 M. The reactor jacket was set to 10 C, ard tle
reactor was charged with 50 psi i flusrorBe(B{frasthmioytigin-3-
an internal reaction tenperature 2558 g “gﬁféf’*i'%%’azme’“

was stirred for 9 hours, 45 mn then stirred for
another 3.5 hours. The reaction was filtered. The

obeAact i on 1l ask, andapd, [l ek e rinsed wth 9
[‘vol Erres of I\/b%ﬁ (r gﬁafgz?oﬁég [?gg %@}{@gﬁgld&)ﬁgg% ?IQ?EW’W%"
PIpGZAN G carboxb0 @id Tare butylesied (20) iesleMEB@BIW €4 M 2D4in MeOH) was
¢ .and ed.,with 4 volumes of water. _
<ML W8] o LR R TR0 eeden Bt 1000 g b 15 min
anfie@foratdhie agolihi Tietold gant@shinNath BEShed Hehid win
a VQ|,1LII”I%% gfl bg;trgg gri ed over sodiumsulfate, filtered '
PERE R BAE BTt Pat ba Wt SIS avais! aertiemoe resstion Mo . One portion
of Flgz?‘beﬂgen nfee A hes 8ekaasin h@gq st ﬁ&Hﬁ%m%BH}l leoﬂﬁé aﬁd@%rred
overnt g%t. ’Pﬁe resultant mixture was concentrated and purified by reversed phase HPLC to
afford 4- {4—ﬂuoro-3~{3-(6—methy1~p}q'idin-3-yl)—meido}benzyl}-piperazinc-l—carboxylio acid
methyl ester. MS 402 (M+H). A second portion of the reaction mixture A was treated with

1.2 eq of dimethylsulfamoyl chloride and stirred overnight. The resultant mixture was
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the residue was charged with 2 volunes of MIBE and the
sol ution was concentrated via rotavap at 550C to
afford a residue. Once the solvent had stopped coni ng
off the rotovap, the material was kept on the rotovap
under maxi mum vacuum for 15 hours. MIBE (2 vol unes)
was then charged to triturate the material and the

ask t at ed r 2 hours. T sol
R B R Sl e o R SR N R
hrided3-gt)- L@&@beﬂi}}-ﬂ}eﬁIthmwﬁlwm HRLIk SRS DADLS1 (M),
mass was achieved (-'22 hours) to afford 4C as a pale
yellow solid (87%yield). Exanple 4 Step 3 0 MQO2CN I
n’;ﬁ}{?e QISI}%l McQ2CNON / NIN N N N 4C net hyl
4-(3-(3-(6-nethyl pyridin-3-yl)ureido)benzyl)
pi per azil carboxyl ate, 4D 00183] A 3-neck round
bot t ol 2 NMBS purged wi g en for at least ten
m nut es. The | ask was th ddwith 1.0 eq 4Cin
acet one (about 0.-56-M . fhe fI k was warned at 27C
to form asol ution. About 1 eq 3 isocyanato-2-pyridi ne
was added dropwi se over 68 min, controlling the
addition rate to keep the internal tenperature < 45C

After the addition, the reaction m xture was
[B731 ai ned. round b@tdhoflaskpmps olxdrg@tveiﬂyl &) WSuehdaro-Phinoroaniling (3A),

r [ S.. 1t he r reflux for.35 ni .
D Do o R e Sty G e 5 o
Iﬁnicsb([[) Brhaideoit Rﬂ“ andene. Tht terceadradtd wad mm bWtHdlnﬁ)ocﬁﬁtlon of

ace nd 1.7 vqu s of Et
B NP Wi NaaT e Sieb BB st 85 o apdistiyrsd for 4
dﬁﬁd(hgbr(lgz T}ie I%*eair:.tmn maxture gvas ?.Ilowed t% cn;oé to room temperature. The reaction
me ridin rei do) bei nz erazi ne-
i A S I O R af 1Mo Bop ot R A TR s R frough
csittePTHe BMitd pa‘él “Ng)@lmﬁ)u’x\}% wifh 1 Jolumd o2 B0 1840 Jhi @ V&S&IG washed

m xture of 1. | uor o- 3- br onop- ni tr obenzene
Whemé’alumeétof BB ¥ kdfrrbrics af whbowidde volun®s efprive combined
%ﬂgxogwgleecﬂle@lo %f Jé]l ¢ Erﬂi c@%ci;]l(ﬁt@@ WarkM 2 8 L%ils lid wh;ch was
cohol er at nosphere was adde 3
dpetDpler Theawndatt lncﬁg) ali 400U fe 8 hm&i tavafforddiht coB@nd nﬁ}‘ ormula 3B
Cﬁ@%g{@ﬁ under N2 for 16 h. The tenperature was raised
8 and the reaction mxture was stirred an

additional 4 h. Additional aliquots of | eq allyl
alcoG?JSvﬁgd 0.1 eq PdC12 were added and the reaction

rﬁ??? stirred under N2 for 6 h. The reaction
m xture cooled to roomtenperature and dil uted
W th ELEgij\The m xture was
” R F
3B 3C, R=0, NH
[001°73] A solution of 3B in dichloromethane (about 1.5 M 3B in DCM) at RT under

nitrogen mixture was cooled to ~0°C, and 2.0 eq of 1M diisobutyllithiumaluminum hydride
(DIBAIH) in DCM was added dropwise over ~3,5 hours, maintaining an internal reaction
temperatare < 0°C. Upon completion of the DiBAIH addition, the reaction mixture was
added dropwise with vigorous stirring to a cooled sotution (~0°C) of 40 volumes of 15%

Rochelle salt and 10 volumes of DCM, maintaining an internal reaction temperature below
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washed sequentially with water, IN HO, and brine. The
organic |layer was dried and concentrated to a

residue. Purification over silica gel using

10%kt OAc/ Hexane to 60% Et OAc/ Hexane as the gradi ent

el uant afforded 5B. Exanple 5 Step 2 MeOOC-N~ O NO2
ONN®2 HFFD5B5C 79 [00185] To a solution of 1.0

eq SB in CH2Cl2 (about 0.04 M tinder N2 atnosphere

Mes. Thatled whs ﬁn&ﬁﬂ wit Toydolupbgger BEv&xd thﬁ:ﬁni)hmeaahl@w-dﬂllo warm

salt foll owed sodi triaceto ride,

S oty BREPRRe TOATP O TALOCE] [PUlayet “RE SOy B pgjeous
1Rk {dro Dl fir &:tecﬁﬂlﬂ@ﬁo PERbRMl of DICRET aHd é&lﬁm&i&ﬁ@@@ih},&ts&vme
HC1 salt followed by 2 eq of  sodium

s BReY BXF ber BRG] V%Péerm&%e Failay Vap driphaiet pesipFulieteaad

BRGnt-Red @ AT 8682 18k WG vRls dBId fu?cfer Vfcuﬂm (51- n Hg) atRT to
reaction mxture was diluted wth washed

afferfudn (925 vipldhi t h water and  bri ne. The or gani c | ayer
was dried and concentrated to a residue. Purification
over silica gel using 2:1 Et OAc/ Hexane as the el uant
FatopldeBte§G. Exanple 5 Step 3 MeOOC- N~ McOOC- N~ NOz
~NNH, F F sc 5D[00186] A m xture of 1 eq 5C, and

50 wt eq of 10%Pd/C in MeOH (0.06 M5C|nMM\A\Na
stirred over t mosphere of 30 psi H2 for 2 H,__Aft

r epl acement” HH2  at nosphere-wi-th-N2, the L Netz

reaction m x®urfe was filtered through di atomaceous
earth and t #e. R=@iNdt onaceous earth washed with M
Concentration of the McOH resulted in the isolation
of 5D in nearly quantitative yield. Exanple 5 Step 4
NVCO MeQZCN~ O (CH, /3,( z )s NHZz N~N\ I F HH
nmet hyl 4- 2-fluoro-

3-
QU4 oi o SHEHOR | 69 BHYE YRR o A b BURG B B and 105 g
of &Qﬁ@ iy Ipéll-'gélﬁe $ @hl%mﬁe afa v|/as Q0w toRtifAi2ebe%nl RBGEE: &r 3

at nDsp ere at
hours To thc 1eactlon mixture was added 1 5 eq of sodium friacetoxyborohydride

portionwise over ~40 min, maintaining an internal reaction temperature below 45°C, The
reaction mixture was stirred overnight at room temperature. To the reaction mixture was
added 5 volumes of water dropwise, over 1 hour, maintaining an infernal reaction temperaiure
below 30°C. Ethy! acetate (BtOAc, 5 volumes) was then added, and the layers were separated,
The agqueous layers were back extracted with 5 volumes of EtOAc. The combined organic
layers were washed with saturated sodium bicarbonate and solid sodium bicarbonate was
added as needed to bring the pH to § (pHydrion papers). The layers were separated, and the
organic layer was washed with 5 volumes of brine. The organic layer was dried over sodium
sulfate and activated carbon was added in the drying step. The organics were filtered through
celite and the celite pad was rinsed 4 times with EtOAc. The organics were concentrated and

dried overnight on the rotavap (~30 in Hg at RT) to afford an amber-brown oil.

Step 3C:
[00175] All calculations are bagsed on the amount of 3C (R= Q).
[00176] To 3 volumes of methano! (based on 3C, R=0)under N; over an an

ice/brine/acetone bathwas added3 eq of acetyl chloride dropwise over 3 hours, maintaining an
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was added 1 eq 5-isocyanato-2-pyridine and the

resultant m xture was stirred at RT for 12 h. The
reaction mxture was diluted with CH2C12 and washed
sequentially with water and brine. The organic |ayer
was dried and concentrated to a residue. Purification

by preparative reverse phase |-1LPC (C 18 col um)

usi ng 10% CH3CN/ water to 100% Cl -bCN as the gradient
Iglemaleacibh mlldxedlhﬂebﬁw 0°C. The solution was then stirred for an additional 1

(3725
R s R RS b S D B Siomp Ay sMeO
(ﬂﬁﬁt £ bdspd OIBQCHX%(D}MB; aﬁdeﬁtcﬁﬂﬁwﬂe ARE3Emiy, nmin€ling an internal
é\% FFOF 6A 6B 6C
1?66%@]@@&%%(%% 3% ( 6@%&0@%%@&0%&%@8 t ropeRppgature
o9rnikh® B} s6fidBhere &itéle®the Bfxt day and rinsed with 2x 0.5 volumes of MeOH, 5
tii bUtKllk 1-ethoxyvinyl)-tin in di oxane (about 0.4 M

vaEnss oREz) rerr Bt Rt SO FRBMeO R andgonpes of MG &
Mﬁq Tl% 5&1& WEE tPQ:B ta}mﬂq‘ 111?/ { Vs V%thgr?gsj of B ﬁﬂ(%xé gl@ saturated sodium
soIU|on was added to t eaction mxture and t

breasbonate aydbselid spdivie @wﬁ@pnae Wgtwaddeﬁhe npnde«ttqdarmgtﬂee pwésf the

T n e . was
QAL ERES S G B e R R P el ves
eftuackekli w;tat 5 mium{as(}:ﬁ m@}xc Toheacombitted b%amf: IaﬁrBrslwm el H&h@tﬂ)w&h \Y
rel ati € t 0. 6A) adde t
el R TR PR S coseerigredto pOR ARpl e volid
wiNedHOES dvias uidldd @b uut ¢-10hie He actspentdarkhds B (50Ph @ield).
reaction m xture was concentrated to renove THE and to
the resultant mixture was added a vol unme of ether
Eﬁﬁﬁ?teﬁs& ges that of the volune of the reaction
ure he organic | ayer was dried and concentrated
to a residue. The residue was purified over silica
gel h@zcabﬁal C (87%in 2 stgp lg 6.Step 3 HO
NOZ | gNO2- . 6D [ 001R0] ToiaV )L% N1 to
0. 15 eq of (SF- I-rretjaw , 3-di phenyl - ¢
hexahydr opya rol o[ 1, 2-¢][ 1, 3 ﬁiwwﬁ‘abggaﬁ"g‘ﬂb HRCRGICICRR
(1 -1.5 M and toluene (a vol une about 10 times that
of the oxazaborole in toluene) under N2 at 20 C was
added 1.05 eq of Et2NPh- BH3. To this reaction m xture
[odaggraddedraf OpMoRr 3pGh §RtRC(BuL! NENS il ABOHE) Whs2ddi1.0 eq

over
of 5-isocyanato-2-methy! pyridine dropwise over 9 min. A voluminous precipitate formed

during the addition, and the reaction was stirred for one hour. The reaction mixturewas
warmed to reflux for 2 hours and cooled to RT for 2.5 hour. The reaction was then warmed
to reflux for 1 hir and cooled to RT overnight. The reaction was filtered and rinsed with 1
volume of acetone, then three times with 2 volumes of ethyl acetate. The solids were dried
under vacuum (~30 in Hg) at 60°C overnight to afford a white powder (86% yield) of methyl
4-(2-fluoro-3-(3-(6-methylpyridin-3-yDureido)benzyl)piperazine-1-carboxylate. The material
was reworked as follows:

[00179] Methyl 4-(2-fluoro-3-(3-(6-methylpyridin-3-yljureido)benzyl)piperazine-1-
carboxylate from above was dissolved in acetone {(about 0.2 M) under N,. The reaction was
then warmed to reflux for 2.5 I and cooled to RT overnight. The reaction was filtered and
rinsed with 1 volume of acetone, then three times with 2 volumes of ethyl acetate. The solids

were dried under vacuum (~30 in Hg) at 60°C overnight to afford methyl 4-(2-fluoro-3-(3-(6-
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1.5 hours. The reaction m xture was then stirred for

additional 1 hour at RT. To the reaction m xture was

added about 1.9 volunmes of McOH, followed by about 3.4

volunmes of INHCI. The mxture was stirred for 20

mn. To the reaction m xture was added about 7.8

voI umes 81 of ether and about 7.8 volumes of brine. The
%nl c layer was separated, dried and concentrated

tnét Hioyedingud)urcitrbengdriprsenings] -pabdxylaid adrywhite powder (79% yield).

ca gel to afford 6D (799 .

%ﬂpﬁ%g%@p&%ﬁﬁ%ﬂ%@ ) MsCl,1 t, ethers McO KN 1

1002802) K2 @0yl BNE- Tk oND3- (G%n&hylﬁﬁicﬁzES{yQ%ﬂib}beif@i)i:ip@r-&ﬂn&L

b 5 R R torbagve e T P byt R P tsion was

iiewniaeddus e:fiva andtdolddas RatovBhidher TiRQeddtion Wa_shﬁltered and rinsed with
{e@ct [ OP nk)xt ug g%s filtered and concentr at ed
LLHGE 8T 2P cr R oG MREIRTS e B % e upei ethé{bf&fﬁiates T@G solids were

dddunes vatukME3anoHd) 2 66¢T mhﬂgﬂt to afford methyl 4- Q ~fluoro-3- (3 (6-
erazi.ne-| -carboxylate HCl salt and 4 e | K2CO

€q
wfgpwd%a VDo R SR oS etre apeie a@w@@)@%weld)
M6 409wy The reaction mixture was cooled to RT and
about 29 volunes of EtOQAc and 29 vol unes sat. NH4C
were added. The organic |ayer was separated, dried,

%{%ﬁggg@&tfat ed. The resultant residue was purified

y romatogr aphy over silica gel to give 6E. Exanple
6 Step 5 FOB0 MO 'N | nStepiNcO-N) NI\IOa!:M;ZG\]I/N\ N

22 & 00192] re of | eq 6E, a

eq of 10% Pd/ ¢ I\/bO—M%a?gl >Q\ried over an atnosSphere NO,
of 45 psi 442 for 0.5 h. Aft Yepl acement of the HzB

at nosphere with ) € reaction mxture was filtered
t hrough di at omaceous earth and the di at omaceous earth

{?‘(ﬁ%{i‘ﬁg | \é\igltﬁ?ffvg %ﬂgdﬁ;@ﬂ&ﬁ @Iﬁé’l@ﬁrés% GQEE \%ﬂ%xtl\%%d'r %ﬁéllstt ?e@ minutes.
‘Needhlag)k wapplgirged with 1.0 eg 61" 4A, éﬁzCh (about 1. 2 M 4A in DCM), and about 1.1

eq of DIPEA. The flask was then cooled to 10+5°C.. While the flask was cooling, 1.2 eq of
methyl piperazine-1-carboxylate was taken up in CH2Clz (about 5.3 M) The material did not
£0o into solution, so an additional 0.05 e¢q of DIPEA in DCM (about 0.3 M) was added. The

material did not go into solution, and the suspension was then added dropwise over 50 min,

maintaining an internal reaction temperature < 30°C. The cooling bath was removed and the
reaction mixiure was warmed to reflux. The reaction mixture was maintained at reftux for 19
hours. An additional 0.05 eq methyl piperazine-1-carboxylate was added, and the reaction
was refluxed for another 2.5 hours. The reaction was cooled to RT and washed with 5
volumes ofwater. The water layer was back-extracted with 5 volumes of CH2Cla. The
combined organic layers were washed with 5 volumes of 10% AcOH/water. The organic
layer was then washed with 5 volumes of saturated sodium bicarbonate and 5 volumes of
brine. The organic layer was dried over sodium sulfate, filtered and concentrated viu rotavap
at 30+5°C to aresidue. MTBE was charged to the rotavap flask at 20+5°C and the flask was
rotated until a solution had been achieved. Hexane was charged into the flask and the

solution stivred for 2.5 hours at 20+5°C. The solids were filtered and rinsed with hexanes.
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N S NH2 N N~H F 6F (S)-nethyl
4-(1-(2-fluoro-3-(3-(6-netliylpyridin-

3-yl)ureido) phenyl)ethyl)pi perazi ne- |-carboxyl ate
[00193] To a solution of 1.0 eq 6F in CH2CI 2 (at about
0.3 M under N2 atnosphere at RT was added 1.0 eq of
5-isocyanat o- 2- net hyl pyri dine and the resultant

m xture was stirred at RT for 0.5 h. The reaction

The molics wrreee duaesl a¢ ﬁmfé}nmﬂa‘hmckxmﬁm &aquasi wtibconBanti thass avbs anidoyd

Jeve e HLPC forded
("2 ﬁ%?@ﬁdgﬁéﬁawe%’ S(S’hg?%ldﬁet hyl pyri di n- 3-
yI)ureldo)phenyI)ethyI) pi per azi nel - carboxyl ate as a
V\hlttﬁ SO|Id MS 416 (MtH). Exanple 7 Step 1 o ~OY
ExapRis 45199207A / NO2 BocNCN 7gl / NO2 O tert-butyl
pi per azi ne- 1- car boxyl ate [00194] An oven-dri ed,

round- bottom fl ask was charged with tent-butyl

pi pefa ﬁéoxyl ate (1.1 eq), MeOzCN/\QW@
3-ni t r opheny erivgoacid (7A, 1.0 eq), EDC(i\ZN , NH
and HOBT (1.2 eq) the f+ask—was—t ushed with

ni trogen, &% N, N-di met hyl f or nani de (about 0.5 MSA in

DMF) and triethylamne (2.0 eq) were added by syringe.

eresltln react | on._m s .stirred overnjght .
001g®, 05 PG OE ikl rdR B 6% R T lave
to 418l wadmw GITHE @Aative tQPICY RIS Hy dsﬁmom g HZ@;)g, in THF

W th saturated

twice with I N ag. | KHS®4, onc
(@osih Fighaben T BioRb0 “TREMB TR EopRyer Mol GriFiebr gLk
was i_}!@mt 3C, fahtl.’l RL&diodRds Sfafed Rh#h &b %@1 I‘I{‘whﬂé@ﬁé’lﬁtammg an internal
ert-
leactmﬂ(fzmpqa@@ti?@p%eﬂw Ipacsien Y i feA iners, 4T mitbibesy stited for

anotl(ez @)S il '"19119 h@atc@& W Bered© hhg Ieglgf.%é)ﬂa@lo 911&’251@ %lt@fs%b@é‘ﬁnsed
Exa tep 2 N NO2 N NO2 o

further puri fication.
with BooNnges PBMREEN1datife to 8B) f(lxd@ﬂz%mtrﬂf@d ae s@hupicbRSBE. The

Fhi ’
lesxdg ggo\(nx;etd rl% 4 ﬁ%lﬁl 3 ofCEetPAIc and \ggsrhgc% Iwr;]tg 4| v_olumeb s of Fte% The
watef [&Bgr v@as@)d@q@xuamed' HEh @afbbmtes 6{ BtOvic7 B'hie momibirgd omsosadded

wasti B b o P By o B BubREa ot vie
rotavb@actd (())Oe/tﬁ tavhikdrt Eaeesv&ﬁi Og@ﬂ tﬁdsolﬂlaﬂéldﬁﬂd @ﬁé@ﬁﬂi&?ﬁ ret;f tiabtovap,
the 1%%8@%@? Btecs Wlﬂl%m@w %W%ﬁ@%é Sol B SaneBBroLy

rotavh atE90AC 10 JREd QL GRNE COh@ytﬁé soMRsit hddRidppbd QReids Witk lotovap,
wat er, and the aqueous |ayer was made basic

the mggeriahBalerat PR 16 166 VA0S el RERRFIUIT HecUggan | Thquay é\i’l“ﬁﬁéz
Volm%ll\n&? Eva‘!s‘@%ﬁ SHarb VM 6 :itWald 1S ALFALRE 8% as N BoRP o BB CEhe

solids were filtered and rinsed with 0.5 volumes of MTBE. The solids were dried at <50°C

2

under maximum vacuwm uniil constant mass was achieved (~22 hours) to afford 4C as a pale

yellow solid (87% vield).

Example 4 Step 3

-0
e O A LY
A NH, /Qj
4C

methyl 4-{3-(3-(6- methylpyndm 3. yl)ureldo)i}enzyi)
=~ piperazine-1-carboxylate, 40
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brine. The organic layer dried over Na2SO4, filtered

and concentrated in vacuo. The resulting tert-butyl

4- (3-ni trophenet hyl ) pi perazi ne-1-carboxylate (7C,

quant.) was used wi thout further purification.

Exanple 7 Step 3 N NOZ CN NHZ BocNJ 7C BocNJ 7D

[001961 A Pair glass liner was charged with tent-butyl

4- (3-ni trophenet hyl ) pi per-azi ne- 1-carboxylate (7C,

08dq) and3medhransl bC(Uablcfhin QaPpuvkedGrithmitvgeiifor aT pagt dnsminutes.

| lurry. of 12. f .10% Pd/ C

A h st pRESE Rl P R Bt e o ST TR kS

‘Pam‘red hyzit*Oge tiahi 0vhtes s aboandqsubigedaed2-baidine was added dropwise
ressuri zat.i nt cles wwth H2. The reac

ek P v%%mif Rﬁ%add?tgmﬁ?a&%léeap e RigR} PRRpErE sCarder the

Ait8)] thd réh@tufrﬁﬁzxﬁnéwﬁs mdifRinel 264 Q) dﬁb?&kﬂﬁa@eﬂﬁ@ﬁoﬁl@ €The

char ged with 12.5 wt eq of Pd(C)—|)2/C and the vessel

RRdion g ﬂ%é‘{ﬂl}l%fa avﬁctﬂfr? iy g &hminibepedojed bagl tepogm fpmperature
&Jé?méh@ aoiion T‘He’é&liﬂs%ve‘f@i?lteﬁédl At Eﬁgedt\«hﬁpy@% Wafgsﬁﬂoq 39&0116 and 1.7

di at’onaceous earth, the di atomaceous eart
WiDkes o FEOAheTloorwhiinigere dnghlnlawadstalyie‘w@n caite mt affarddD i methyl 4-

pft vl Q,

R bR AL S DB L R e B gy s 384
Mhildh was used wi thout further purl f| cation. Exanple
7 Step 4 NMe r J NNHZ C 7E HIN\ BocN 7D BocNJ 84
[00197] To a solution of tert-butyl
Exapilassnpphenet | ryl ) pi per azi ne- 1- car boxyl ate (7D,
1.0 eq) HE, (about 0.3 M 7D in TRIP) was added
5-i socyanp 2-methyl pyridine (1.0 eq) dropw se. The
resul t ppg r€agid,on ri-xture—was—sti-rred-for 2 | & NO,
the reactign mxture was added saturated ag. NahiCo3.
The m xture was diluted with EtOAc, and the |ayers g
wer e sepéﬁat ed. The organic |ayer was washed tw ce
Wi th saturated aq NaHCO3 and once with brine. The

I C I d oyer 2SS4
BRI 0e  adtd WG R R hiosbel St el b
mﬂ&bmgiaﬁmaonﬁﬂﬁ(m]hlbﬂﬂ 1 Cldg CLRCAs, dnlde. @épdiyestore! iﬂx&DN[I‘ (about M

ﬁ f éﬁﬁ'& Wf@?‘dg% Fraipsehare yies addsr G srfitdr P s et ybxture
wah @fahn&ﬂf) @QW kit @irfed Ender 83%r-16 BX MR kdnpbraBirg Rra®rat &l 1dV0°C and

Me N Me "N Nri N\ CN NJLN
the reaction 1311xiure was stirred an additional 4 h. Additional aliquots of I eq allyl alcohol

and 0.1 eq PAClz were added and the reaction mixture was stisred under Nz for 6 h. The
reaction mixture was cooled to room temperature and diluted with EtOAc. The mixture was
washed sequentially with water, IN HC, and brine. The organic layer was dried and
concentrated to a residue. Purification over silica gel using 10%EtOAc/Hexane to 60%

EtOAc/Hexane as the gradient eluant afforded 58.

Example 5 Step 2
MeOOC-N"
© NO, T~ I\/N NO,
H F F
58 5C
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BocNJ 7E H FI McOUN ) H H O net hyl

4- (3-(3-(6-net hyl pyridi n-3-

yl ) ur ei do) phenet hyl ) pi perazi ne-1-carboxylate [00198]

To a solution of tert-butyl 4-(3-(3-(6-nethylpyridin-3

yl ) ur ei do) phenet hyl ) pi per azi ne-1-carboxylate (7E, 1.0

eq) in MCOH (about 0.2 M7E in MOH)) was added a

solution of 2 MHC in dioxane (about 12 eq). After 70
N?ﬂﬁﬁ]t he Toeaetution ofd RewfB imEEClo fﬂbemtf}r%tldbjmdm Waguosphere was

acy g? |eeg rﬁ\é{ﬁ%}ﬁ%@gﬁ% Mh&gk%lgﬁﬁggial‘%ﬁg&?es I %qgsolglﬁm

gabtioybodhpdyidef Thmmedchen piawe cian glrsdd@pRWemigﬁp efdseditional 0.5

TH t 0.15 M It i T d.trjeth 4.0
S AR R s R R AP ot o
Biacstandoivhidide wah hdie tOMEBE dnlniQbreal tesixadd ﬁzds stnred at RT for

[g o%\gse and ;the resuyltant mxture stirred fo
5 reqediop X Ve Ras g He b e Cleaiad ygehed S@cauemﬁélﬁ'é’\athwfef and
W8O8 ofp@hik PWBGy RMrEY Qﬁpcona_éﬁﬁ aﬂe@Y@ar resiid, @ﬁ%@ﬁfoﬁto@gﬁ silica gel

and the organic | ayer was washed once wth saturated
usine NaPihatiexshe es fap elhany efferded 8¢ ed over Na2SO4,
filtered and concentrated in vacuo. Purification over
silica gel using 2 - 10% MeOH CH2Cl 2 as the gradi ent

Ietapyre S Sédpfor ded net hyl
4- (3-(3-(6-nmet hyl pyri di n- 3- yI)ure|do)phenethyI)p|peraz

i ne- IMe@afE@I at e. anpl e 8 85 O Medod: c(I\I \
NM"S NS N, Me A N8A F H

1-(3-((4- (ethylsu I onyl)plpera2|n 1- yI)nethyI) 2

uor ophenyl ) - 3- (&cnet hyl pyri di n-3-yl)u rea [ 00204 To a

solution of 1.0 eq 8A in MOH (about 0.07 M was added
a sol ution of 2 MHCL in dioxane (about 30 eq)).

@i@g n thef{ %ﬁd rréxture was_concentrat ed.in_ .
and WP G pRg Y PSR 9TdA 7 Y Cdiy Ne OB @06 M SC in
MY bsOsfisred bRO 2O UmolhiRrd &Salphi MOroHEh. 3@t reh fa@lﬁ@lénh@f the H,
reced| ng step was_ suspended in THE (about .
RFPAHE Ur‘ﬂfhi\é @a I%FW%WWW@% fﬁiﬁtﬁrﬁlmgwyoma@@s earfheand the

d[a@&ﬁide&& X bAERA WRS NS, e@onctsﬁh g‘la oA AARGY I‘es&lte%qn the isolation
et hanesul fony| chloride was ad ed ropw se.
of 8Bup pesdly awentitaiive vieldas stirred for 5 nmin at RT To the
reaction m xture was added saturated ag. NaHCGO3
foll owed by Et CAc. The | ayers were separated, and the
Exomgpda B Stdpad/er was washed once with saturated ag.
NaHCC3, once with brine, dried gyer Na2SO4, flltered
and memc vacuo qu fINB(azD /n ove [ I IOC
gel usi n @0/ as the
fol | owed by( kict ur at| on i n 1 act ope/ et her aff o'r' déU
met hyl 1- (3 ((4 (etlrylsul fonyl)pl ehyaZ - Prfluoro-3-(3-(5-meinylpyridin-3-

vhureido)phenyt)propyl)piperazine-1-carboxylate

[00187] To a solution of 1 eq 5D in CH2Cl; (about 0.1 M) under N3 atmosphere at RT
was added 1 eq S-isocyanato-2-pyridine and the resultant mixture was stirred at RT for 12 h.
The reaction mixture was diluted with CHzCl, and washed sequentially with water and brine.
The organic layer was dried and concentrated to a residue. Purification by preparative
reverse phase HLPC (C-18 column) using 10% CH3CN/water to 100% CH;CN as the
gradient eluant afforded methyl 4-(3-(2-fluoro-3-(3-(6-methylpyridin-3-
yDureido)phenyl)propyl)piperazine-1-carboxylate. MS 430 (M-+H).
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[ -yl)nmethyl)-2-fluorophenyl)-3-(6-nethyl pyridin-3-yl)u
rea. M5 436 (M+tH). Exanple 9 N-O rriphosgene o HTN f/
M O MOANI~ FONO /M "k N

5-net hyl i soxazol -3-amne McO~-N~\ \ F NHf ON I nethyl
4-(4-fluoro-3-(3-(5-nethylisoxazol-3- 9A NI -12

ypur el do) benzyl ) pl per azi ne-1-carboxyl ate [ 00202] To a
sol ution of about.4 eq triphosgene in THE (about 0.04
M at RT under N2 atnosphere was added 1 eq

- met.hyl i soxazql,- 3-am ne and 2 eq
%ﬁ"?&%ggﬁ?ﬁétﬁ’fglzam ne in THE (about 0.2 Mamne in

THF). The. reaction-g?®ture was stirred for 15 mn.

this re was adied 1.0 eq ¢ n THE (about %%@\
OA i rBTHFF) .N®he resultant mBa-y as, stirred fo NO;
mn. To the reaction mxture s radded saturated &g. F
NaHCO3 #6l 1 owed by EtQAc. The léyers were separ at ed(
and the organic | ayer was washed once wth saturated
ag. NaHCO3, once with brine, dried over Na2SO4,
filtered and concentrated in vacuo. Purification over

[GOIISBI:a gePdﬂ]IsdPiﬁgs);ﬂ{O:OSkQ?@M}ﬁHE@H%&iRtu@SoﬂlttequffadL &0teq of

ded. .net hyl .
o0 Rop i i lontienghant 4 A0 ordy Nn Fsaintsy Barsgieg o
opt e a2 vhd& embmwktafea)f 1INS/v BRZAL WK F) 8ﬁu{1&m&%hded to the
The foll ow n onpounds wer e silnt hesi zed.in a

TSR RIS SRS THEBICEALAT Fo! Botp O RIS TS N off. The

%ﬁﬁ{é 1@%@@@&%&%5@0110@@%@6(@5 &ive Wishdat was used without further
3-fluoro-5-{[(6-nethyl (3"p id 1 atnino carbon

rpa§aienhen 1 meth 1 methox - N-neth (carboxani de 382

A T
Td-YFg? ({L( d(i) ?rg? ture é)rfn 6Ir3] él} F 1:( >1>/I[ ﬁ‘elatw y(i GA%X%ag}a%%edﬁb?%t 23
veluonss ofde Bl ]EJQCBthe ik tauri vree swagdod RAnodBh 386 {thdrNIHCO; was added

B

re@8itang Mﬁhﬂ)lre was added a volume of ether about 3 times that of the volume of the

1eal:1§ctn(%1[x(‘. h® ()glag_ﬁ%gé/yf \g?sn(? %61 aﬁ%@ﬁ%ﬁ%ﬁﬁ{% éé égeglfdl u Ii]f ?csuﬂle was

p‘dinéﬁd?ﬂ)dveﬂmnc{a?gef folrOkagy 6C [4786 ind dt@).no car bon | ami no hen
1 neth 1 i erazinecarbox late 422 (M1-1-1)

N-(3-{[4- (et hyl sul fonyl) pi perazi nyl]nethyl}-5-fluoroph
ESM be(g?gt@gg;l at ni nocar boxam de 402 (M+H) net hyl
4-[(3-fluoro-5-{[(6-nethyl (3-

= HO
\(Q\Noz \rQNOZ
F

[y

0 E
6C 6D
{60190] To amixture of 0.1 to 0.15 eq of (S)-1-methyl-3,3-diphenyl-

hexahydropyrrolo[1,2-¢][1,3,2]oxazaborole in toluene (1 -1.5 M) and toluene (a volume about
10 times that of the oxazaborole in foluene) under Nz at 20 °C was added 1.05 eq of Et2NPh-
BHs. To this reaction mixture was added dropwise 1.0 eq 6C in toluene (about 0.4 M) over
1.5 hours. The reaction mixture was then stirred for additional 1 hour at RT. To the zeaction
mixture was added about 1.9 volumes of MeOH, followed by about 3.4 volumes of 1IN HCIL.

The mixture was stirred for 20 min. To the reaction mixture was added about 7.8 volumes
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pyri dyl))am nol car bonvl am no} pheny

nmet hyl | pi perazi necar boxl ate 436 ( M+H)
N-(3-{[4-(etlrylsul fonyl) pi perazi nyl]nethyl}-5-fluorop
henyl ) [ (6- et hyl (3- pvridyD am nol car boxam de 451

( MrH)

N-[3-({4-[ (di netl nyl am no) sul f onyl ] pi per azi nyl } net hyl )
-5 quorophenéI][(G nmeth | 3- ) id | atnino
teilisp sdhabaat 48 yolpmme-hr brine. The organic layer was separated, dried and

)B@lg%%aségﬁtg %&%ﬁ]{/@] '{:%l l‘g!ﬁl{%% %h‘ig}ﬁf %%y]cc& ta taz) gé 0%% Zi%hca gel to

i ENED (79%).
N-[3-({4-[ (di met hyl am no) sul f onyl ] pi perazi nyl } met hyl ) -
5-fl uorophenyl ][ (4- fluorohen | am no carboxam de 405

Ehdrbplereetetyy 4-[ (3-fluoro-5- {[(4 fluorohen 1 amino
carbon lamno hen 1 neth 1 i eraziBecarbox |ate 439

(MtH)

N-(3-{[4-( Isulfon plperaawﬁy#}néfg Iuggoph
enyl 4 o h -FBfcar boxa 38

rre%/hg/'lﬁ(J ({ 4- fll\{%rg- C%% gﬁfdl am no cgﬁon | ali nd“Ren 1

meth 1 i Azi necarbox |ate 437 ( M+H)
N-[5-({4- ??dlnethylanino)sulfonyl]pipergginyl}nethyl)-
2-fluorophenyl] (3- idlam no carboxam de 436 ( MtH)
N-(5-{[4- (et hyl sul fonyl) pi perazi nyl ] met hyl } - 2- quoroph
enyl)[(6 met hyl (3- ptnidyl))am nol carboxam de 422

To 1.0 eq 6D in ether (about 0.55 M) and 1.2 eq EtsN was added about 1.1 eq

11%&&%8 g %&g’l OI‘%E?U HW%%%L%%EE [ azl n Elﬁi st rmg{ﬁ} %{T%orqo min. The

T N*Cfla‘l 1’@4"”[0("@’5 fitteiey |aﬂh¢dmoéxﬁ1uieﬁ Wé/ 1 @]Sidtl@ aha Zdsiivk kﬁ?ﬁl@éﬂl\)@d into

am np car boxam
5 SRR S o F b biradnd {sonenhyt 06 foing 4 eq of
Xadin me%idﬂefﬁl Yhea@hdlion RSt WiBhbutdd dt 58F@E 18 G&D Whe kAL Eon

386 (Mr
IW‘?*E’D‘(WS?OQFQF? Rbiapd ehont 28 Yolwraestf EFOA¢ pnd 3t wpieesypnt NH,Cl were
aﬁ&ﬁﬁ TBd E1hiliS 1alyeh \ﬂas%ﬁia?é@edr‘zbéiﬁ@o X0 AErB4teNVBER 1 2RBG residue was

ppound Nane
P(ﬂsﬁ?q I@’oql%msdtwapf(y@puaﬂwaggnw & I6Epi per azi nyl ] et hyl } ph
enyl )[(6-nmethyl (3- id 1 am no car boxam de
[5-fluoro-3-({4-[(nethylethyl)sulfonyl]piperazinyl}net
ErgmppHebiep 5[ (6- th 1 3- id 1 ami no caboxam de
(5-fluoro- 3-
{[4-(2- nethoxyacetyl)plperaZ|nyl]nethyl}phenyl)[(6 met

hyl ( 3- )L
MeO” "N paic_, MeO N
L:::L\{J:;:l\Noz MeOH L\V/N\gJE;:l\NH
o = "

6E F

Hiln

[00192] A mixture of 1 eq 6E, and 10 wt eq of 10% Pd/C in MeOH was stirred over an
atmosphere of 45 psi Ha for 0.5 h. After replacement of the H; atmosphere with N, the
reaction mixture was filtered through diatomaceous earth and the diatomaceous earth washed

with MeOH. Concentration of the MeOH resulted in the isolation of 6F.

Example 6 Step 6
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id

5-fluoro-3-{[4-(propyl sul fonyl) pi perazi nyl ] net hyl } phen
yl)[(6-methyl (3- d 1 am no carboxam de
[3-({4-[(1E)-1-(dinethyl am no) - 2- cyano- 2- azavi nyl ] pi pe
razi nyl }methyl)-5- oro hen 1 6-nmeth 1 3- id 1 am no
car boxam de

{5-fluoro-3-[(5-methyl -1, 1-di oxo(1, 2, 5-thi adi azol i di n-
2- meth © hen 1 3- id |am no cartboxam de 394 (MH—Q

{5-fl pmer 5- hyl di ditaz | n-

2 1 neth 1@ wﬁﬂg@ﬁ&/ﬁ}; A‘W,

(M+13)

N-{5-fluoro [(5 nethyl -

n-2 1 neth 1(%Ir1en 1 4-fluo rg@ﬁ%,rﬁf(tp Zguéo %ﬁ%ﬁ%&ﬂe

02 (M+H) methyl4[(2f|uor05{[(6 methyl 3'd am no
carbon lamno hen 1 neth | i erazinecarbox Iate 436
(M1-t)

IO9B1{ [ 4- (Tstarsphsion POhY ey BF e Haiing et w IM)-updé Nechitopiphere at

]ﬁ:ﬁ“ﬁ%@ %%G%d F%t d!bire (5%8 %ﬁgﬁoé -ﬁ{e{]l#’@gﬁ@ 1% ?ﬁé@tﬁ%z ﬁﬁfmi% «'s_QN)ag stirred

& Pﬂl 1000 S hh iy lle]af:‘(lcﬁ} mn@trh wis ®ncan¢katl:d am residoar hoXeatickey reverse

i BT P o fed S RaPa T b oSy ian-

Wi BdpMenyBithyl)-pipkfaoinyl-J4pbpehazi ayHiaesiy | NS 414 (MeHpph
enyl)(3 id | am no carboxan de 437 ( MtH)

N-[3-({4-[ (di met hyl am no) sul fonyl ] pi perazi nyl } met hyl ) -
Hxdrhpon g yl1(3- id lam no carboxani de 370 (Mrkl)

met hyl 4- ({3-[(3 ridlam no carbon lanmno rhea 1 neth 1

erazi necar bo e
N (8 %t Lhy s fonw%m@. ny! Fethytypheny hg,a\/@
(M +1i )

1 am no car boxam de
I
[

i dl am no mde4 Oz

N-(3-{[4-( th%/l sul f onyl ) pi pera2| nyl ] met hyl } pl ?OényIJ) [ (B
- met hipt-(uBLpipprazing-1-aaticn@tecar boxam de 384 (M+H) net hyl
4-1 ( 3- {[(6 methyl-3 id 1 aniino carbon |am no hen 1

[ﬁﬁfﬂ’gl ({4- ?ﬂ(ﬁ%ﬁﬂ@@[ gﬂ?ﬁ)ﬁﬁl e ﬁa%m%ﬁhﬁs?dawhmwlwm gine-1-
Mhﬂag?z -1 dayra 1%5?{&111;1@339@5&@@“1% G3FD¢ M%cp and HOBT (1.2

N[ 3- |rrethy arni no) sul

et Hi Aqﬁh wiay [pghed Wik aHypEeR andyV.1v- rﬁegw fg%r?agég% ¢ 0.5 M 7A in
DMF) and triethylamine (2.0 eq) were added by syringe. The resulting reaction mixture was
stitred overnight at room temperature. The reaction mixture was then diliuted with EtOAc,
and washed 4 times with H2O, twice with 1 N aq. KHSO4, once with saturated NaHCOs, and
once with brine. The organic layer was dried over NaaSOy, filtered and concentrated in
vacuo. Tert-butyl 4-(2-(3-nitrophenylacetyl)piperazine-1-carboxylate (7B) was isolated as a
solid (80%) and vsed without firther purification. |

Example 7 Step 2
N T N
800@ 7B 2 Boc@ 7C
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341 (M+H)
-{5-fluoro-3-[(3-net hyl -2-oxoi m dazol i di nyl ) net hyl ] phe
nyl}(3- id | am no carboxam de 355 ( M+H)

N-{5-fl uoro-3-[(3-nethyl-2-oxoi m dazol i dhryl ) net hyl ] ph
enyl} [(6-nmethyl (3- id | am no carboxam de 88 Mass

Spec Conpound Nane data 358 (M+H)
N-OJ{1 - . fl uoro-3-[ (4-net hyl - 3- oxopi perazi nyl ) met hyl ] phen
[A6)9F. | dITrawohvion af isoxatl de2 3% BitoMdry)acetyl)piperazine-1 - ca1boxy1ate

B AR A A SIS 28 BTy e

Eh@ﬁikulﬂlégtem:ttiﬂm Brixtivgh waa mmtmo@a[@q&m d]?he Whdtidn (ifidre was cooled
- 4- une

3‘1‘9{ ﬂ%‘&?/ W%Ph% Eﬁp@.}a Hﬁ %@%Wﬂc)d Shpibe BHERFIV36 3-

ﬁ‘vﬁﬁmﬁ@fe(ﬂ%ﬁéﬂﬁzﬂﬁg? ﬁﬁlri%é}h%s ldlssolved n EtOAc The or%amc la}g} \ggs

ﬁﬁéy‘ﬁﬂ{%‘&f‘/ I‘ﬂ} [FaLes aﬂfl F%@ﬂ%ﬁc‘ﬁé]%’@é V@S made bWQ‘éHO” awy H} @mf@e of 50%

M ( W Do RS PYdr was 1 hed.twi c
(25)-4- ({5 fl%ro ey A o g T an h S bR with

lfﬁgne} be PlrgiﬁFi? lager dyise Rvst Nee¥ Qs filtered evdaphrmmbardonaat. élhe resulting

A B ) S el i o

m@ﬁh@iiO@B pid 1 atnino carboxam de 480 (Mt
N-(3-{[(3S)-4-(ethylsul fonyl)-3- (rrethoxyrretlryl)pl per a
zinyl]methyl}-5- fluorohen 1 6-nmeth 13- id 1 am no
Ibanpdxafiegs net hyl (2S)-4-[(5-fluoro-3- { [(6-nethyl (3

446 ( M+H)

?yii dylp\am n rbonyl am no} phenyl ) et hyl - met hox

ieth 11 #razin ca\lebox_J_aLew&45(M(l\ NH,
enyp]

N-[SBPCIN 37€nor phol i n- 4- yl et Byh)p
[ (6-net hyl (3 pyridyl))arni no] carboxam' de 331 M+H N
5-fluoro-3- nmor holin-4- Imeth 1 hen 1 3- id lamro

RORCT CT A2 e 1™ Ven g aryer B Ay i RisoRpriner-acine-

lfdal‘]mxyipih (é’ﬁyl 1} €8 -andmiethardol Sabotul (2 A4 POIATAORN. DOX B8 WRition was

{{Eé(swip"f 1P 348027 W% R H Seirpel b repen mivstraYieg sgled ina
Péih Uodroginend Jebsdt arld sdbjastad G I%@srsﬁ%ﬁ%/d&tzﬁg gycﬁéyl'wﬂh III) The
5-f] uor o- 3- { (4- met hyl pi perazi nyl ) met hyl'] phenyl } [ (
1'% CWTUE\%HG was allowed to proceed at room temperature and 45 psi Hy for 2.5 h The
reaction mixture was then charged with 12.5 wt eq of PA(OH)2/C and the vessel was
repressurized with hydrogen (45 psi). After 1 hr, the reaction mixture was filtered through a
pad of diatomaceous earth, the diatomaceous earth washed with MeOH, and the combine
organic layers concentrated in vacuo to provide the desired fers-butyl 4-(3-
aminophenethyl)piperazine-1-carboxylate (7D, 63%), which was used without further

purification.

Example 7 Step 4

Boc@ 7D g BocN\) 7E H
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id 1 am no carboxam de 344 (Ml 1)

N-{5-fl uoro-3-[ (4-net hyl pi perazhryl) net hyl ] phenyl } ( 3-
ridlarni no carboxam de 451 (Ml 1)

N-{3-[((3S)-3-{[ (di met hyl am no) sul f onyl ] net hyl am no}
pyrrolidinyl)methyl]-5- fluorohen 1 3- id [am no

carboxam de 436 (MA H)

N-[3-({(3S)-3-[(ethylsul fonyl) et hyl anm no] pyrrolidinyl

10028 Hy| ) - 5o 4 doliion beerIbuBA 4i(8-ambwbbachaiiipatatihed Bcarboxylate (7D,

W‘%ﬁ@féﬁ% @§ F)L};*ﬁyﬁgp el g]"”ﬁ%"rﬁ*%ﬁg/; Fr?@fﬁn@@%ﬁwtm?m#w 3.0 eq)

dippiivet Mxieaitingreidlioh aatheXaRk@e-d4652 k. Mréihe reaction mixture was
3& unet hyl am no) sul fon%/ nmet hyl am no}

SR SR ﬁw&%cﬁgﬁ 5 b T RHoA WD P S fagol we

ﬁaﬂhzﬁ&dcah@&ééﬂb Qordnfd vlaMithwice with saiul ated ag. NaHCOs and once with

N-[ 3- 3S e sul f on met am no rrolidinyl
I}TFPEé‘ft A {étg@l)ncﬂa,ygéw dﬂzV%Nﬁéﬁgw ltagd and cmm]m%ﬁ@i in vacuoy

%%Mﬁ?mh% def g 4 = 142 d9 @l bR éfﬁﬁéﬁf %1(1%‘1’&%3’0@/1(16(1

oY ﬁ)(}éMﬁam]ethaha@@cﬁyﬁaﬂ)utairmpmm@tw)pmwzyﬂe]ngmroamiaw (AE,
ga3zy! }methoxy-N- nmeth | carboxam de 89 Mass Spec

éo ound Name data 421 (M-H+)

N-(5-fl uoro-3-{[4-(nethyl sul fonyl) pi peri dyl ] net hyl } phe

Ii[gql(%h%g rregwl (3- d 1 am no carboxam de 407 (M-11+)

wele ¥ 5P -3-{[4- (net hyl sul fonyl) pi peri dyl ] met hyl } phe
nyl) (3- idlam.rg c rboxam de 423 (MrH) N-(3-

{[4- (et uI p| azi nyl ] net hyl } U
-5-f uﬁ (L\byE‘l m di n-—5—am-no cacg‘ §38j

( MrH)® oro enyII | inridin-5- |afi° rboxamde

401 (M1l) nethyl 21-[(3-fluoro-5- {[(6 r?eth I 3 id 1

am no carbon lanmino hen 1 meth 1 i erjdf }%ene ) G%Eeﬁ e yiate
late 387 (M-11) nethyl 1({3f|uor05 am no
[¢@O8bn | aitp maoiuh@mflemrbuﬂyl 4(3- (Se(mmhthbépﬁrdna} box | ate

SRR R Car BB ig LRk 1 108 BErRahe S e
Mé(]lf[}) Mtabthdded a solution of 2 M HCI in dioxane (about 12 eq). After 70 min the
163% um) 18’&["}% %??%1{33 llt? BFnFlglgﬁ )Ja?cg%;]gcg%s:eli %Ifﬁ;&tg)%ﬁ%lgtl%ﬁgl r;ullasequent
2SA5ROX aMIBBS (M-+H).

[00199] The resulting HCI salt (1.0 eq) from the preceding step was suspended in THF
(about 0.15 M salt in THF) and triethylamine (4.0 eq) was added. The reaction mixture was
cooled to 0°C, and methyl chloroformate (1.05 eq) was added dropwise and the resultant
mixture stirred for 5 min at RT. To the reaction mixture was added saturated aq. NaHCO3
followed by EtOAc. The layers were separated, and the organic layer was washed once with
saturated aq. NaHCO;, once with brine, dried over NaySQq, filtered and concentrated in
vacuo. Pwrification over silica gel using 2 — 10% MeOQH/CH2Cl, as the gradient eluant
afforded methyl 4-(3-(3-(6-methylpyridin-3-yiureido)phenethyl)piperazine-1-carboxylate.

Iixample 8
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426 (MA-1

N-(3-{][ 4- (ethylsulfonyl)pl peraziny] ] met hyl } - 5-f | uor oph
enyl )[ (5- nethlisoxazol-3- 1 am no carboxani de 465
(MtH)

({5-[((3R)-3-{[ (di net hyl am no) sul f onyl ] met hyl am no} pi p
eridyl)nmethyl]-3- fluorohen 1 amno-N-(3 - -id 1

car boxam de 450 (Ml -1)

{[5-({(3R) - 3- [(ethylsulfonyl) t hyl am rﬁajopl perldyl}mat

hyl ) - 3-Bof} enol “ N 3-p i d~g° cwampox AN Me
416 ( Ml /L}P U
N-[(3R) - 1- ({ _& 3 [(l\l—‘(—s—py'r‘r’dyl)carbarmyl r[ﬁ'unﬂ)]
phenyl } net hy - i erid 1 nethox -N RiMhEHRIAM. Dlnethyi-2-
479 ( |\/H-|—|) ﬂuorophenyl)-3-(6-meihylpyridin-3~y|)urea

({5-[((3R)-3-{[ (di et hyl am no) sul f onyl ] net hyl am no} pi p
ridyl)nrethyl]-3- fluorohen 1 anino -N- 6-neth 1 3- d
@0750;93/ boxart d&ogan e 4 eq-f§A 1 MeOH (about 0.07 M) was added a solution of 2

N[ Gd ﬁ%@ue%aﬂcﬁ@@dw&)? UM«Q P70 Wi %Q éJcM&M;@HL QJaP@Jﬂcﬂﬂa}e@m

ethyl)-3- fluoro am no -
vegtdred angdosithoug plan’)ea&oq f@smfosqgmrcs a@dat{ow ( 6 rret hyI ( 3 30
AL 1 ) B Gk o s sl T e

X gndbonteltSrqais trosaitiddan8 78w iMdbyd. rflftchydotion mixture was cooled
t‘n‘i" 0%%}}'& %a%l% g ‘i %Jh%;'ée%@?%gpchllos dle %‘v&ni g&f%{#%sey’i‘he 1esu?ta1!} mixture
s (Brdd Bx § etibyl BT Tothy kapiiganaairayhy aadbdydt}ratsd bd. (araioh

[ ), I b de 427 (M1-1

Ry IR ThEngT AR L PO DBl H e with
sét&ﬁfedfahﬂ@ﬂ(ﬂh@ﬂ ohcd SOXBLR! difed drbaVDE0Q fHRfHexaRd:dentdba in
"%ﬁtfg)l’ﬂiﬁwian Sveriiop gehnipe (et mAMSOFY il ahnepdey et
f(yllo}\ﬁfé&ﬂ)ﬁl%ﬁlﬁlflﬁﬁ‘ﬁi i 1 E&Ond@ﬁéﬂ afforded fabdlyll 1-804NRthylsulfonyl)piperazin-

car boxamn de 46 }—%

Inpagiiyd)az- P(l@?hlgﬂﬂwﬂf At el pYIpERe dYiFriihet hyl )
-5-fluorophenyl][(6- meth 1 3- id | am no carboxam de
479 (MtH)

Enapgle 4- {[ (di met hyl ari no) sul f onyl ] met hyl ani no} pi peri d
yl)methyl]-5- fluoro hen | 6-neth 1 3- id 1 am no

" car boxam daqé}%o Mass Speeoonpound Na dat a

-{1-[(3-fil M5-{[ (6-pEthyT(3- 430° N-Q
yridyl %%@%@L%@J%Eb%%wt 1i noj pheny!) nemw/@m)p etidiy

Ak NI o 0 S e e

yridyl))am no] car bonyl am no} phenyl ) met hyl ] (4- pi peri dyl
[()05{_)2?- To a solution of about .4 eq triphosgene in THF (about 0.04 M) at RT under
N> atmosphere was added 1 eq S-methylisoxazol-3-amine and 2 eq diisopropylethylamine in
THF (about 0.2 M amine in THF). The reaction mixture was stirred for 15 min, To this
mixture was added 1.0 eq 9A in THF (about 0.2 mM 9A in THF). The resultant mixture was
stirred for 10 min. To the reaction mixiure was added saturated aq. NaHCQs followed by
EtOAc. The layers were separated, and the organic layer was washed once with saturated aq.
NaHCOs, once with brine, dried over Na:SQOa, filtered and concentrated in vacuo.
Purification over silica gel using 1 - 10% MeOH/CH,Cl as the gradient eluant afforded
methyl 4-(4-fluoro-3-(3-(5-methylisoxazol-3-yl)urcido)benzyl)piperazine-1-carboxylate, MS
392 (M-+H).
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meth | acetam de 403 (M+H) net hyl

4- [(3 fluoro-5-{[(2-nmethyl pyrimdin-5 1 am no carbon
lamno hen | nmeth 1 i etaziuecarbox |ate 436 (M+H)

[ 5-fl uoro-3-({4-[met hyl (nmet hyl sul f onyl ) am no] pi peri dyl
}met hyl ) phenyl ] (3- idlam no carboxam de 448 (M+H)
-[3-({4-[ (et hyl sul fonyl) nmet hyl ammi o] pi peri dyl } net hyl ) -
5-fl uorophenyl ] (3- id | am no carboxauudo 465 ( MtH)
N-{3-[(4-{[(di nethyl atni no)sulfonyl]msthyl am no} pi per|

ﬁ@dgb{je tl] y’JLl‘le fg’llov&mg gcfxr?polaxeﬁs were syn%hceuzr%r?n g%la%%élbs?ﬁ(x t%e

Npiakex(tz{tﬁrefcbmpmmdgnalﬁc(v&- pyri dyl anuno) car bonyl am no] pheny

laacl ) £ an
|j||ct||_y|/\4 +—ert+e—d—et-hex N—+et-h—-sarbexar-de—400

Nl-‘/{aPS?I{eE-fI uor o- 5- [ ( 3- pyt i dylGemionny damsony| ani no] phen
hylD(4- i erid 1 -Nneth | acetam de. 453, (MH)

B +lI_IﬁI‘ oI—\H(?( {Merprfell ohéth@{Fy| sul f onyl ) am no] pi peri dyl

iméMng_%NMI Jaido]cAibanglamiveniniienpli etovifashevyaiinteh icdfhbxamide
3 dimethy] Ifonyljmethyl hyl)-5-11 henyl](3-

ity ol e

35 fluor OFNE{BIA( it thy b Q18N e iR R0 B OX AkRo 8 heny1][(6-

48 éM(Fmél ) ;{T;f‘téwl( 3—Dwilad\/?)mﬂmﬂ](flboxamlde

1) Wﬁké q};@& i ﬁ%liﬂitl i BIdYhe iR 3YA ARG B e GhL M (3-

[(4-T1 uor 99&] rboxantde 433 (CVIFH)
000081 5 iﬁ’?ﬁbmﬂé Higsienanaslsarant oo
422%%%}/;&16_26"1% é/ { éﬁ(ethyisuﬁ'ény‘l‘ piperazinyl [methyl}->-fluoropheny

A Gorophenylari-rel-carboryam-n—

QWLleamuw)craabo arpid,

erT ({ o gefz@d

| N T o | £
I\I'iJ.'L\O'

miihyl@ rret h Ilacet ar ni de

i 4 (} Tkt

4?%/ M%ﬁ;ﬂ Tmbi mr(dhmews amim@duﬁh@m}pﬁﬂemztr@t}melﬂM)fls—ﬂu@emhedM 13-
i 'Hﬁﬁ[lb?)@@fﬂ()ﬂﬁl&lﬁ& ;‘;t but oxy) -

Oor (N~ theth(h fonyl .

S e

eri dXH}} n%thﬁm[fﬁ hg@g@o{?f m de 371 (M, H)

4?{; g\érret g HuBrophédyhahiTRy %lﬂ%%&&ﬂ J: REEHY ate
cis qurin i b G CR R TSR o ey

3 é 8( (?\/-I +H) met‘hyl 4-({4-fluoro-3-[(3-
pyridylamino)carbonylaminoiphenylimethylpiperazinecarboxylate

IN-[5-({4-[(dimethylamino)sulfonyl]piperazinyl ymethyl)-2-fiuorophenyl](3-

pyridylamino)carboxamide

IN-(5-{[4-(ethylsulfonyl)piperazinyl Jmethyl} -2-fluorophenyl)[ (6-methyi(3-

pyridy])Yaminolcarboxamide

IN-(5-{[4-(ethylsulfonyl)piperazinyl jmethyl }-2-fluorophenyl)(3-

pyridylamino)carboxamide

IN-[5-( {4-[{dimethylamino)sulfonyl|piperazinyl } methyl)-2-fluorophenyl) | (6-

methyl(3-pyridyl))amino]carboxamide

methyl 4-[(4-fluoro-3-{{{6-methyl(3-

pyridyl)amino]carbonylamine }phenylimethvl piperazinecarboxylate

N-{3-[(4-acetylpiperazinyl)methyl]-5-fluorophenyl }{ (6-methyl(3-

pyridyiNamino]carboxamide

A_:-\

437 (M)

436 (M+H)

422 (M-+H)

451 (M-+H)

402 (M-+H)

386 (M+H)
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i dl am no car boxam de 378 (M+H) net hyl
4- ({4-fluoro-3-[(1, 3-oxazol -2 | am nocar bon | am no hen

I meth 1 i erazinecarbox late 392 (M1-11) nethyl
4-[(4-fluoro-3-{[(5-nmethylisoxazol -3 | am no carbon
lamno hen 1 meth 1 i erazinecarbox late 91 Mass Spec
Conpound Nane data 403 (M+H)
ethyl4-[(4-fluoro-3-{[(2-netlrylpyrimdin-5 | amno
carbon lanino hen 1 meth 1 i erazi necar box Iate 391

( Mg Spdchly| 4- [ (4- 1 uor o- 3- { [ (donffulid Na¥feazol -3 1 anino

carlagi | anrino Yhen fl nmeth 1 i "erazi necarboxyl ate

TN S S I SN g

0D (B R e e Ref R

1n 245 ( MN]

ﬁ%%&-{; io'F@ (é?}i‘ E_%_ﬁgr ﬁﬂ%ﬁ‘wﬂﬁwﬁywﬁﬁéﬂmt{lxlézwl}{gﬁ gthyl(3-

'IUJ.al O/l\lh.l—l\

ase k- (MS fﬂPizF@r%{L'% (Pl(ogaylﬁlﬂlfﬁnmlompcsmar&anw@wé}ﬂob@mi)[(érmcﬁ@l(3—

tiyrigdyl) a@g@.ﬁ@;@m‘gy late N-.{ (3R - | -

han-—1
et = = llul.

4B6 frl

Py rl\ ﬂihi)it . 0
33%@§wiﬁﬁéﬁmﬂo@ﬂbw@mda ({1(;}8)‘@ 5 5uh1@414mﬁﬂam 0-3- {
stiyin By dpbénIMBHridviamino)carboxamide
38Y LMQ% -4 flaomyd-] (Sinmstind) phasyd ), pBithixdik4oBapiper i dyl ) }
i b

F 5Hlub@LII[(S ¥ §3hi ot
e

1010-5 e P3-Te

N Qa@ﬂ%ﬁg d\ﬂﬂz’ﬂﬁl & anlammo henylymet inerazi

N (SR - flal el Py Dbivoras {
anteoibig m T I,
PP ety 4ruaxerbs b l(6-

428 (IVI =T Sjorme
491 @&Fﬂé)am)ﬁ/eﬂ i g" 0 %‘%

il
1 0
—ro—ana /Y Ramnojcarbokige o o N--{-6—rre

me%ayl 4 ({ ~tluoro-5-[(3-

388 (M+H) . .
pyridylamino)carbonylaminojphenyl imethyl}piperazinecarboxylate
422 (MH+H) N-(3- {[4-(ethylsulfonyl)piperazinyllmethyl} -4-fluorophenyl)(3-
pyridylaminocarboxamide
437 (M+H) IN-[3-({4- [(d1methylammo)sulfonyl]p1pexazmyl}melhyl) 4-fluorophenyl] (3~
pyridylamino}carboxamide
370 (M+H met:hyl 4~(.{3 -[(3-
(MHT) pyridylamino)carbonvlamine Jphenylymethvi)piperazinecarboxylate
404 (M) N—(_3~{ [4—(lethylsu1fonyl)‘piperazinyi]methyl} phenyl}(3-
pyridylamino)carboxamide
418 (M+H) N-(;%- { {4~(effhylsulfony1)pi.perazinyl]methyl}phenyl){(6-methyl(3-
pyridylDamino]carboxamide
384 (M+H) me?hyl 4-[ (‘3— {[(6—methyl—3'— . .
pyridyllamino]carbonylamino }phenvDmethyvlpiperazinecarboxylate
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renh A 3amtiiyvIDearBoxabrdh net h | i erazi necar box
tert-butyl (55,3R)-4-[(2-fluoro-3- {[N-(6-methyl(3-
nyridyicarbamovllamino Y phenvDimethyl]-3.5-dimethyipiperazinecarboxvlate

methyl (5S,3R)-4-[(2-flvoro-3- {[N-(6-methyl(3-

430 (M+H) pyridyl)catbamoyliamino} phenvlimethyl]-3,5-dimethyipiperazinecarboxylate

414 (VD) ({3—[((GS,ZR)—4—§oety1~2,6—dimethy1pip ex:azi11y1)1nethyl]72—
fluorophenvi} aming}-N-(6-methyl(3-pyridyl))carboxamide
{(58,3R)-4-[(2-fluoro-3-{[N-(6-methyl(3-
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Target ldentification says [00204] Specificity

assays Specificity towards cardiac nyosin is
lﬁc‘éﬂ{ﬂf gd by comparing the effect of the chenical
enti'ty on actin-stinulated ATPase of a panel of nyosin
I Qdfmvdels oﬁDdsMpesdk@it @aﬂiﬂam!OMhsMumtioat a

e 50 n nt & to
BRRLT ;e GRRBER QL ool s ssmnees e oot
uging ramaleﬁebtﬂ"f@éd ﬁ}ns&tmpmdtﬂcm facardhatoddiosicouAdPATRase assay

cgglgléaé}%ttggg %gég%g@g cgﬂéetnh% gé]g %;gHCgsrsgd a%g ﬁ:%% ra(s:s%)rfrgm%entz -ations):

Potassium PIPES (12 miM), MgCla (2 mM), ATP (1 mM), DTT (1 mM), BSA (0.1 mg/ml),
NADI (0.5 mM), PEP (1.5 mM), pyruvate kinase (4 U/ml), lactate dehydrogenase (8 U/ml),
and ANTIFOAM (90 ppmy}). The pH is adjusted to 6.80 at 22°C by addition of potassium
hydroxide. Caleium levels are controlled by a buffering system containing 0.6 mM EGTA
and varying concentrations of calcium, to achieve a free calcium concentration of 1x1 0 M to
1x10° M.
[00206] The protein components specific to this assay are bovine cardiac myosin
subfragment-1 (typically 0.5 uM), bovine cardiac actin (14 M), bovine cardiac tropemyosin
(typically 3 uM), and bovine cardiac troponin (typically 3-8 pM). The exact concentrations
of tropomyasin and troponin are detenmined empirically, by titration fo achieve maximal
difference in ATPase activity when MEASURED in the presence of 2 mM EGTA versus that
measured in the presence of 0.1 mM CaCla. The exact concentration of myosin in the assay is
also determined empirically, by titration to achieve a desired rate of ATP hydrolysis. This
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using a calciumbuffered, pyruvate |cinase and | actate
dehydr ogenase- coupl ed ATPase assay containing the
foll owi ng reagents (concentrations expressed are final
assay concentrations): PotassiumPIPES (12 mV), MCl2
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NADIl (0.5 mM, PEP (1.5 mM), pyruvate kinase (4
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ATP in a Ca controlled manner. ATPase activities of
such myofibril preparations in the presence and
absence of chem cal ENTITIES are assayed at Ca++

con i ons ros the ent | ci u sponse,
"P%é‘? ikt QPSSR 87 Bt 8 Sheing SohuShnGe canaring te

ol ing readafte (o&&%!mt@d’ﬂldnﬁ-&i@%s% afe ﬁfﬁl(édmlonrcaﬁc%ntl at{oggzﬁ% HCL (10
fromeither fresh sh

i bril
VP 4 1t eCaea d HaD. KEEas b A CreMo A& S0 lgton X-
1D pegd u&hé‘@@és%%ﬁ@ﬁ;@%ﬂﬁ&@@@oﬂt antgl%mlngugw -Strokes. The

contalnln omnng reagen concent r at’i on
ne&seébeb&eé!dts areewsmhievs@ll timds o boohamgeatationsking Thd zstOHG]ator

e S Py S T SETA Y

detsentye, myOTibrils bramgshedrenaaimat tiencf TithdindaRMBF et Qm]lmg Triton

% BB g b T b RERES oot T g Ve 0. 200,

asdl hdllyano in iflbn médht(Epecaddiltab Orodatis D ke Adndgvhodshgixtures

tissue is m e o) hand. at 4C, in cold r ool and
aﬂ%ﬂ%&?ﬂ dowy ﬂg? 1P%H?Jéé‘35rab‘% @FUSE?HQF‘SW 4 figlpgontaining the
41 O¥he reB@e&%@onoéﬁtiaﬁ&n@xﬁfé@deﬂ Gref 101 sH@8ion %&ﬁseﬁ%@ﬁ% alpodaSsium

ﬁ§§geted b entrifugation (5 mnutes, 2000@@9
%ﬁ%ﬁ MoT M T @ rvib rSqlidstrprergiediicd hge stining to

1@%%@%%%%&5&@%@ AlRlAgidde, folba Akreagent s

(concentratlons expresse are |na sol uti1on
[@BAClent r aPpwnedponsTs rg mdaIE Al singcajghin? bR feaed, a@uvayKngse and

z%;r If{%}«%&ﬁ&f&%@?}fﬁ%@& A)I‘Pas%%ﬁy (:%ntamm ’thel\fgl%m(l%ﬂegg%}  nder

using
(oKomiregonsienprictsed Ao dinhl, asmmaxhdeytrat}oﬁs)s tPoeksdsn PIHES (12 mM), MaCh

SN g R R e )

p}]xﬁvatﬁkmmsm of/mby} acda ey, gﬁlaesrse & TOJnth\A@cﬂmhtfoam %90 ppml) The pH is
ent [ To, renove et ) ibrils
éP%@%s%% %2@?%ﬁddﬂwalé?ftppﬁ%%urmﬁ?cieﬁoe@% @ﬂi@%g gé’FO controlled

by 86KifRGhe EfdtéR Bontinih00.6 nTREE OV RhhPYdrlife 8dRedthEBns of calcium, to
subjected to three rounds of, gravit %lltratlon usi ng

aqbrye adt50 calcREORFHARYSR of 0B Lon Mytp S Thepwetipilerpgegtration
d
1113[19@H£ta§9)a qs@yﬂ@ﬂfyﬁ ﬁ‘%}}hﬂgﬁgenous mxtures an

[ eted dowh. Fi myofibrils are resuspended
{GOﬂlld st o r@@e rgspéifsey are bpicallnipgputed @t the odlbiomi qegeanbraigant s

%}2@% BQ)S?O /e L tI g@% I%g Iriﬁghﬁal‘?ﬁgg %Sf%&w (19 % éfgaio zpcal 60), SO

a pMImnaln)de@E{m(:ﬂi mwfonﬁeﬁ fodess t]ﬁﬂﬁ@ensie of addaPavduclieity to free

tirring to. Le dro ljquid
iR E Tora e ise a8 51 RogBToM b ulihdasy
méfife easutRdo Uk 11%06(@9@51@9 .umoﬁ Wi eXeds aRyetivat@ Ul MasLeparing
and, | actate dehydrogenase-coupl ed ATPase assay
2 A8 A FE T ﬁqsbcorwmou CHE FideRyeistay MiKEERfoBRITRE E%%%wm Pipes,

VXD gased rm?yf&da&q&maé ?@(‘Yaté: @a@%%&agé ke nﬁzeﬁaagrl a‘{lﬁfoam

EW&W&L @g&d(ﬂ@lﬁq sy, is E(y(;xdgmgmxl eq]:ugpo 1@165)f ﬁq)%ltlon
co%yaﬁlﬂ\{gflgt 1? #ﬁ/[aql%(lz?%}\ b%eft ﬁf}:ﬁ qu'@é?f)glg eag}?%gltw. %nd water.
AGP 8pdratysia 2@1f31woa@iiwtabm1b@1t>f 95014@3)31 UPhehgm_ﬂ‘tm@ddsa response curve is
G R A e T

calcium to
106



achieve a free cal cium concentration of 1x10-4 Mto
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Tyrode buffer (137 nmM NaCL, 3.7 mM KCL, 0.5 nM MyCL,
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RT for 10 mn. This wash and incubation is repeated.
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shortening in the presence of the conpound. [00221]
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S@f@amﬁlérh ﬁ@l@}&s@Mb ho*anmq:an@afoac@u vt [BEY Aorine car énaytm@myosm

GBS 9 R Ba Pl SRS YMontQun RO £¥CAB, LEESERL LU tions

omcqioal}nsm engooenisars ﬁeemﬁme@l dirpiridailg, tass@asioraoachiow maximal

O RPRED Y S BBy PR TR b0 B bArh] 0 Prdlyens

myS8ikdd in ﬁtomeseﬂdd o)f 03 1NM Camgd 1Rk cERER Aen bfﬁap&ﬂi 1 the assay is
é?%%lca The exact. concentrati ons

%1%ﬁ11V#Q¥ﬁSWFIP%tOé‘P@@‘éFe% CERpdaty o r?fSlIPriwémlW This

vidles bbtuead Htit PrefERAY %WM@M& fhfc@{a@ﬁtﬁleoﬂdeumx?&é&ues in
activity when neasured in the presence of 1

cagh PEARaratipiat nmeasured in the presence of 0.2 mM CaO 2.
{0-65?6] exactc&%caﬁ@ td&%%s%ﬁns@é arg%%%aﬂy H%astupe%l AR Ichuth concentration

corresponding to 50% of maximal ATPase activity (pCaso), so a preliminary experiment is

performed to test the response of the ATPase activity to free calcium concentrations in the

110



al so determned enpirically, by titration to achieve a
desired rate of ATP hydrolysis. This varies between
protein preparations, due to variations in the
fraction of active nolecules in each preparation.
[ 00226] Conpound dose responses are typically measured
at the cal ciumconcentration corresponding to 50% of
maxi mal AlPase acti vi pCaSg%{HI so a prelimnary
ra%eeqf ki S T o i i st sspan BT RGBS orthenCeso
Tipdi t
e g o o b A R Gy IR LB Py Sl ot e
Cﬁ’@@&yndne%ﬂlu’flél q’nsﬂsm pmsitl@obom@umﬂg@opa@a@n Plr(es ymg@al BSA, DTT,

o f
}gfi‘%&% | I%IEIQS%érﬁI%‘aZ%&/ 2 ]yc?t% osm ﬂ,ﬁ)gx,gménr nﬁd&%‘s %)9(312, and

watzt Uihe assentsatartedigy qniulh@sa&leqml Folpgs prgt(ﬁba coﬁ%mg[p?iirassmm

YR RS5O By o,

V&S&ay{"ﬂfb‘h}ﬁfoaysts&sﬂ111by1tca€tﬂ1b}ﬂ@s@ﬁa@@ ldtajél(}\ﬁﬁ{ Uflﬁl@sfult |d‘é§d 1@fponse

cont a I N ot assi um PI pes
i TR e Dt otet SIS BACO £ GTam B OB GO RRHI).

’M@Uﬁﬂl 4 AHRARBACE ele)dhsentrSidMRNvhRhL A9 PR 2BSES B @Q%kﬁﬁ her than
340 inn. The resulting dose response curve is fit %

theyRotipnyRfiAEOsRFTBGuat i on y = Bottom +
é(ﬁE@P Bot 10/ dfltth n’fgéf{y bl cla%c\%a)c nﬁfoi_lfllgas K Tuhted by%e effect of

defined as the concéntration at act
thescomppundprdthh pgivetinuingad AThee i it sobfraginesh efk@tasfélamc:ttwm the

7 [
g S e i TS
V’Eihie theat wiomld s¢siutinint ﬁl% df M}Fiambac(if/aiﬁﬂl. SlubTP:agentasudd fii the presence
L hd T B oL anBoel el Rrdefai shut S8R pegvasion
abbve\mé NEPishadte mmfkdﬁﬁﬂmlpt estride 00%nmab1 (ﬁ@)ﬁnﬂ&h volume of DMSO) is
actlﬂ){ A(g S1 ATPase is nmeasured in the presence of
TROHF #" series of the conpound. Conpound

concentration required for 40% activation above the

ATPase rate neasured in the presence of control

Egappia/dl ent vol une of DVMBO) is reported as ACAO.

Iiﬂ@m%tﬂsﬂallghe}‘ﬂeﬂﬁ gFARGt i onal Shortening Assay [00228]
S Mal e Sprague Dawl ey rats from Charl es River

[(L(’é%@ir at OrABIALD75 - 350Mgle SaragueDedlel oats Hohishades Rivacy
Qatbxn% %g#%e?ﬁf V\é’}%e&ed ’f_cﬁ ah ]ﬁils cﬁ‘ Gplsl,’ragd 111%%511%;&(11@ %—Idsaﬁ afa\./ﬂéne

scrl ar e "house
alamcaésasc dacifbed tdelawd Thwazue howsed tvdopet tape aifdh hm acsesato food and

t hr e day acclinptio er.io rior
B R b s RSP i o gcperiments
[(mnggt het i edcwkbiberaofl ur aneaamdls qmﬁﬂa&f@&ﬂwm ﬁéaﬂfhaae and

surgi cal Iane tffﬂ@ ughout the procedure, Core bod
mg aﬁ'iﬂ pa piggic Jaﬁlﬁgrl%%%&fh%wﬂsywuQOﬁfgb%ﬁyrﬁ@amqrﬁ@re is

mBREhindNe W@'@Q&H@ta'%ﬁ%g ARl fﬁﬁéesan@értﬁeﬁg@\éﬁi'ﬂm@{‘é%'e Eﬁ'vén and hair
renover 1S pp ied to reerve al traceS of fair rom

reppacidp alicd fagmothal aires of By &gmﬁl@ dhettereer The plggpasep is furtber

131%543}/\@96 ¢ v@bﬁnagd ldlﬂa'é&ﬁﬁ%@ﬂs gﬁJheﬁ SUQHQ la. 'C%dSysH‘ﬁ{ ‘Oggﬁled
ultrasound system (General Electric Medical Systems), a 10 MHz probe is placed on the chest
wall and images are acquired in the short axis view at the level of the papillary muscles, 2-D
M-mode images of the left ventricle are taken prior to, and after, compound bolus injection or

mfusion. [n vivo fractional shortening ((end diastolic diameter — end systolic diameter)/ end
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ul trasound system (CGeneral Electric Medical Systens),

a 10 MHz probe is placed on the chest wall and inages

are acquired in the short axis view at the | evel of

the papillary nuscles. 2-D Mnode images of the |eft

ventricle are taken prior to, and after, conpound

bolus injection or infusion. In vivo fractional

shortening ((end diastolic dianeter - end systolic

Hasdotistdea)teranid 01 it Hetdins by malybianttheM-moddid)agisusing the GE
] Ay analysis of the Mnode i nages using the

@Bﬁﬁgﬁ}c%%gl'mre program [00230] BOLUS AND

[POEA0SE] ON BEELCAGYNFRotoredries.cand i nf usimnbdnOinddefuSon protocols,

‘ractional shortening.is determned using . ]
ge%ﬁ%%?bﬂr%&% tcggmg%g%pg BeastivRahy g ACspided 4bo Y dor bolus
a8 B ONpRIHRbI0 Bl Pre-dds¥ B1-RI R $ASRs Mo MREE atl ITRBRDA Hit&vals prior to
taken at 30 second intervals prior to bolus injection )
bOFuSiHEHOR oR Lsfsiuathseperds A flerrinjejoacyiiaere IvRgRs @es taken at 1 min

AhIBOSR: BhBteliAkeMs @lerchaBMiNo 3878n aborfid Ylﬁecﬁ% 1585 mg/kg) or infusion
I f 30 mn. Boll s in

intervals thereafter up to ection

is( pagigl Y@l}l f(e@}}ett@'r hifefflerspeapmetirs angidatemmined frony ghaymacokinetic profiles
afehy ngUs [Sod r,mi aed; .

SRS Bl TS BR AL B15, 00 ARSI MAT L i

fpibdweslibyr, 29aminnte isusiecdise eth adtail vem raltater] Thelloading dse is calculated

' i s I f o] | onwed a.29 mnute infusi .dase vja
ol PR e tale?| coRG i Pyeg Bl Bt AR EiREE o
nyntdenes disocngetthtion ardggetmtohenkingtieangy cohensitadythe

tate volume of djstribytion, The i pt enance dose .
oGRS o HEDUPH et ™ R e B eliege vsion
PERGRENB18dd Qfpks bit@aked i@ adtaite: thOPENOANESen8HEon of the compounds.

fornmulated in 25% cavitron vehicle for bolus and

i nfusion protocols. Blood sanples are taken to
Fdahpidisne the plasma concentration of the conpounds.

Exanpl e 15 _13enodynam cs in normal and heart failure
Hemogynamjes gpnamahandrhpayt fziturg peistaliet i zed with
ur ang,: ed. Tl =al.

3L chavan T L SLORGA LA Ryt He i On o g8l plone
apchibes shemen @ prepdetipn for hatheteddatipie gho meaivd is hde initlggreck region and

' tery.cleared and, i at ed, .. .Fren M| Iar.
SRR o B AT SRR SRRy e Sl ot Bl
(Mid1las tretrymdnky, Hosstom (T iatadujaret titd the righighatotdartetyl fid threaded past

arter nd threaded past the.aorta and.into th ft .
iGaniis (e B0 R aPGEBI T faSUOE P da A, T nid syiolc
pEpdueds,an8 f&drOlateGre QM E@SS1EA REndNeudiedtile doadpBud!l & vehicle is infused.

eterm ned continuously while conmpound or vehicle is
CRIVRS arfeeseided Msrnalvasdensingadionistl- 2R sad Bis iyt dgofigpiggrogram

(LoROWRhAD MR Elheithant, Aef0dhWR 8 QMR s are performed at a
AD nstruments, Mountain View,” CA). Henodynam cs .
SQ&%B@H‘WQ@@?@% dtloot el rredakendd éeterniing the plapma concentration
pespsdakd on. Bl ood sanples are taken to deternmnine
Of‘ﬁe p as?rra concentration of the conmpounds. Exanple 16

Left Coronary Artery Cccl usion Mddel of Congestive
EHearlte Fai lure [00232] ANl MALS Mal e Sprague-Dawl ey CD
fﬁ‘%-éﬁs g; Charles River) rats are used in this
Left gk oz p AriehniOtelusiof Vo ddl bDOBb el el @ CESAnt0 wat er

conmef ci al
[{}%9192} IMALS Male Sprague-Dawley CD (220-225 g; Charles River)
rats ate used in this experiment. Animals arc allowed free access to water and commercial

rodent diet under standard laboratory conditions. Room temperature is maintained at 20-
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rodent di et under standard |aboratory conditions. Room
tenperature i s maintained at 20- 112 23C and room
illTumnation is on a 12/ 12-hour light/dark cycle.
Animal s are acclimatized to the |aboratory
environnment 5 to 7 days prior to the study. The
animal s are fasted over ni ght prlor to surgery.

R LR 0 St Ghhe g AR Ve R PRES St cimatized t

fhetabbated emtitohmant 1o Yo a1 @e 1 md ‘st{ﬂf" Orhelaffa8V.80 Qilét%d overnight
catheter. Anesthesia level is checKed by toe pinch

EﬁFé’BEHVYtenperature is maintained at 37C by u5|ng a
ﬂ@@ﬁﬂ] n 9 b |C%&K@§I®N ﬂ@@CE%BﬁIQ' cal areg, nﬁlﬁzj[ré Fr&gghé’?fl%gd with

scrub animal is placed inri
Iﬁé@mmﬁéﬁ@ynfa@d g dngdlS| nyg/}gg)ané thtignted wuﬁarm Tk Bt gaugsinb difiad

1H§%nbﬁ303{he%f OMGSE]SQi i 851bs &ef]ﬁ % bﬁ?oecprpli%llzogobegbodiy Jemperature is

respiratory Iat rea
wighfalred ed3 7["6 byheing aheming blykdth®hyaengitd] ateats clippel and scrubbed.

. bed with
Fetiodt s il PR eSihatet cat B ot e v egavicn
P4l inspitdlorly Preesieost Hk 1 5SPAEED addes J)ﬂéﬂﬂ?falté/@mmm@&}lm@fﬁm 100% O,

.ar%.dkﬁs t ed, mnth care to avoid the | ateral thoracic
getiyer gols ydhe yepikfer o dhaturgiead stes sorppled rdhsurgical sorub

#@/aVicholl JneRifseH riddk oUg rt‘hs“ﬁﬁ‘oa%& Qt thhiteste %E@Bstﬁ@@&c@ The
and the incision expanded to allow visualization of

upAebirgREsclerRes Guesteardh e lonveiddhrlgtorsd thesgsissesin, tapxpose the
i¥ERbStal hhfred Bid dhest Wb 8s WikBy ﬁnﬁ%ﬁ §m~5m%%gllcgstél%{g]ﬁgsa?ﬁ%e

around the left coronary arter

Iyhiieheiprededite aldayn viselizationtef ﬂhélemzf Therprigir rhmm‘ls tpraed to eXpose
r

ﬂ&ﬁljm'aﬁe?x o g 8@?@% @Mlﬁﬁ%qgaﬁaéeemylsr%asgﬁ@ a%(%u%g 61}@21%1% ?C})}g%arl artery near

1$9ﬂgmgﬂhEthmnmymngunmhmaEﬂhungnafﬁwpdbﬂh&y&bhﬁﬁ%ﬁomiImm

t t th , t .
e SR S b e O PR A0l o
thensutue @@whdyie bsery THEL ﬁt SHaf @il hatesteditl lsii,m@ Qk&pt Qat the
ventllate o] own. rats are extubated

I
SUeGRRY ted: EB%@@J@WHW%SBE@ nires devgd Thonal lﬁaplgﬂw@%@w gblo to

vERiAte 8RB BivA e ThOxa e @ema{w/amam)edﬁ@recmbn@@@e&@g Y&
anal gesia. Once awake, ey are returned to their

ARHPRIS reagiy ransenr iR RiOf &%dnarﬁg PQ) fospos pg@f@tlwanalgwa Once
aby e ﬁlte%/ R 1&[1111@9 'tostfh&? §a°ge lalial 6¢ H‘R}E}lt&]&(ﬁ 1] gﬁqrﬂ? infection or

are eut hani zed. Aninmal's are wei ghed once
dstes 3h]fec}2ﬂl:qr®ﬁ®buﬁ(ﬁ\wumsis SreAppirozedradiainglsar @welglwéeme a week.

roinf ery, npsdl o
[ ?Bﬁyocar%ﬁ F#AC g?ﬁﬁgon Usi %)gpmﬁ %tee}/red I Wregl %aﬁeisxa%rg’uon
SUIB@JS,G&Brarermbzaleﬂ\nf‘dlmgieeflﬁmﬂﬂzzﬂ Iilffﬁlbil@ﬂl&ﬁng&bhxrda&imgﬂ@hy Only
ts are utilized fu

thé)]sef 1&3 Wéi;%ﬁl%i,re 1§c,uo|nia.|l sgpqteng%é;mpﬁjgﬂ tt%s%apﬁétrs éu@&tlél?ﬁd further

inf e3fi€acy E}ﬁ];ibﬁ&lenfsh af g1 dxp\tﬁxhbtﬁls Qheléﬂ@ faut crdePfRRAN G vehitle, sham +
vehi cl e and 5 weeks post LCL,

e hvegds wEECE +§@}ﬂ@elfndr A GV e Bl e Tgie nfused

atASseR8f iafRion th¥@nR4tRnd a3 MrdVRdE I IR EESH- A6 e & @@ar@%ak&pat 30
second intervals prior to |nfu5|on of conpounds and

sewrﬁ:@éﬂw%g@ topkndisioslod aorapousds aneddrendeiimegas v takagpt B@second
lni!egvdﬂ 'ﬂgie§ 1ﬁf é@emﬁﬂlﬂﬁt% oPht [Fvc llglkl}{tg H&%&E ﬁlereaﬁm Fractional

I nter erea ter ct’iona f'eni ng
Slmétlanmsmabnﬁm@dﬁnmehwkﬁmdée nmgepe £on(ﬁxanmts ﬂ)sumal the prveedirse

ﬁ:%cu%n sFm?engf; %é&%%é%@gre 3 hO LEn go%@ggg)b%%{a{%g glgd a post-hoc
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113 Student - Newran - Keuls. Aninmals are allowed to
recover and within 7-10 days, aninmals are again

i nfused wi th conpounds using the henodynam c pr ot ocol
to determ ne henodynamm c changes of the conpounds in
heart failure aninals. At the end to the infusion,
rats are killed and the heart weights determ ned.

%Og%}?% When tested as described in Exanples 10-16,
IPal - (el Auupdls geallovedieoqover andswishin 7t 10 dagy animals

$rb e Sleskl:efwag Eérﬁfﬁu&ﬁds tﬂs%%tﬁ@ﬂle . a?rg% Eﬁt&%ﬁ@%@&l ine

i nventi on has been desc ed wt rence to
hepeditandc clonpadif therrosmppinsis dolfeart iftilushwithas.bat thaded @ﬁ}midfusion,

t h
B e Bl B AP Bk ubet i tuted w Chout

81841 t | ngVﬂreonastdtieas tleaaﬂbesipn Bk imglad] O- 5% opgniod] ehiiges described
nodi ficati ons may be made

}iege\ﬁg%tgﬁﬁovgl lﬁglraY(f %‘ I‘:‘lglsr“ea §ﬁ[’$ﬂ§1 ion, material,

[ooaB@psi t | WhikftheRtdetl inviios BEDeePdR&RRS \xﬁﬂl—aﬁ‘@fe&hcestb RSspecific
qnﬁ\?t he ob ective, .spirit and scope of the present.

diftonsrbersqey i Sinekt bromiP s PoRe eakiled i 6 e dhat wripes changes

iyt Rintade AR ecﬁﬁﬁﬂ)@ﬂscﬁciaﬁ heub @NL@&H Witut Alphri R e ﬁﬂéjsplm and
ublications cited above are hereby incorporated by

Siga?reéaf drdrvention n%laéd1¥Wsde@élf@®mlm sy be iage fopdgptarperticular
sBich mMENA, dohpRsiBad o Ng p?cg:gérgteﬁﬁ?aesé: ak b’lrs%%% qg%}?gdb Live,

ofibril assay Is use oun
spieit Flvbioewesf)f 1hmﬁsentimwemoh yAacsuqhvm@ﬁctahenmc dﬁ@dedm@swnthm the

Scl)r ¥ fre ngﬁeﬁu lAﬁl PQ[QI pr X %311%1 V\ﬁ?sfmt%% é@% are heu%g\{ra:mpmatcd by

ac func
rgkfengacy in SD rats with defined heart fallure to
active conmpound is then determ ned. Cellular
contractility was quantified using an edge detection

Ishmdleelyy and cal ci umtransi ent rreasured using fu-a-2
| ul ar

d 0 deg adul t .rat cardiac tes
SR BoRRREEY P eated sy DREOHPAT SUEEAT TR nut os
[6523BX POS UA @nylo@bAlkssAGE bt t&ﬁ&nﬁy%ﬁo@n& EWNbsiMab \As) that

altering the cal ciumtransient. rmbi nati on of active

deentiy einaialbs pitise pyatieAdRat. The @fﬂhﬂ@h areghagisayeiicten in vivo
cafay kﬁcﬁ&?’ﬁﬁl Spr20k ba%%y%ﬁbﬂ%g' Jﬂd\é?ﬁcabynﬁr W deﬁned heart

contractility wth no"further change in the cal ci
failogrts jaetive coopowrstis dten defetnkined. eﬁﬂﬂukaecmmdmmdfamlmd using an

B 5, D D5, SRR i

x:reechmsa mlluﬂgr aphyct{litpnmeeke) om@a@immh:ttaméoumutcp pESposuee to an

ac:lir1e Igpo 6@,6@ a r@%w%&ouﬁ %{teunﬁ nlf a—ﬁzﬁ"f%\l\% 7I}ﬂen? T@(grﬂgﬁt ogé)f active

cfﬁmj’mﬁw Rdth Sdepititetend QIU %ﬁﬁeﬁcﬁgfo@@&fuﬂﬁﬁiouﬁh el Jﬂﬂ al E&itive
ection, fract I'n a dose-dependent manner

“’\aﬁ%f‘sr? GOUTGHIY |"‘€‘31r1’c° faﬁ%m @%anaﬁmﬁé? ?%%%‘Féllan%% dgmonstrating the
adlilv € 8K BSd Was h@tamﬁlbftﬁ\% %e@fﬁﬁﬂh@y ffﬂ%ﬂoﬁ{}%ﬂe Fél?l@tﬁm in

Rats with defined heart failure i nduced %é
aneghiivar y O plat quntifiel usg?ga@ﬁkocﬁiﬂmt aply (gto 91141%\%11:31160%

n%ésme | Alas@Bhemt I8 ki€ 2RnARANEASERiclebr ERivE 130G dEfo 5.23
P when treated w t P%% n[?g klfha’r ac%lvem? T 3
mpfredorbes active premgpoemil wieould incr caso ﬁactlondl shortening (¥ S) and gjection
fraction (EF) in a dose-dependent manner with no significant change in peripheral blood
pressures or heart rafe except at the highest dose. Rats with defined heart failure induced by

left coromary ligation, or sham treated rats may have similar and significant increases in FS
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conmpound i ncreased cardiac contractility w thout

i ncreasing the calciumtransient and was efficacious
in arat nodel of heart failure, indicating the active
conmpound may be a useful therapeutic in the treatnent
of human heart failure. Exanple 18 Pharnmacol ogy
[00238] The pharnacol ogy of at |east one chen ca

ent .l described herein is investigated in isol ated
%‘H{}ﬁ X’P‘?&’t tregigdl d‘fﬂg’é) ?ery by Eafﬁ%%@t Q‘?Q%P‘Z@d Tp sesmarynile pefive
oM irneRhded carkdfhs tcéﬂ—if&%f‘ﬁt? QVI ?eagﬂ? &le Qi %mnt auﬁl was

failure induced by nmyocard arct on co
HEpACPUS 8t Yaf wafed ot pesel faigre, mbcaaug thmclu@rvpmpmdld may be a useful

&a%g&&% &5 BLARf: JPHOEHE ficafihi Jactility (EC20 = 0.2
M but t

does not I ncrease e nagni tude or change t he
ki netics of the calciumtransient at concentrations

Min Fura 2 | oaded nmyocytes. The active
ﬂﬁhﬂgu%g 30 does not inhibit phosphodi esterase

lexmaeolog)OOZSQ] In anesthetized rats, the active
rdi ographjc fractiona

@ﬁ%ﬁﬁunq Hcreases ec%g q
eni nt{ f Pympamlagy odak aa%‘éle&h@%%lf%w dgsoaiyodiigreip s
ihwdstigdt@lin @dolaledndiB k¢ 9hiac 1 1kyBC}@es zﬁwﬁh&zz@&)ats EQ024Qhrdnfally

sci oys dogs with heart lure, the active conpound
13(181 g R@“I’E)‘b‘?lﬂ%d of hasg faifyr Sindigek ny ﬁwocpal dial ipfgpctign gombined with

thOUR e b RARE Lk hasle c@ﬁ‘xﬁbm hQs: éa@ | G n%o% e W trlactlhiy (BC20
cardi ac output by 45 9% an stro e Vo b 10
=199, MBrrdoes uat st bagegnibyle o7chaggeghelkineics Ochewalblum transient

a%cﬁﬁérﬂfaﬁoxﬁsal# § 1679 6 B?%H%%Qytéso'lﬁe CLI:IQng?rgg undglioo %/I) does

for all) d|t|on nei nean res

nnbmhwdm@mwhwhbﬂ@mmtﬁkﬁM/changes significantly.
at this. doseg.

olic f net i.on ot .inpaire
L o o 8%18&2%“5% e %Fcft‘fﬁEﬁ‘aa%mﬁgﬁncaeﬂ\mﬁc%?%fde%%%d
hgbtﬁxmal shbhenigcfomes LOAROSO. bty 80 nEaftdlindeidntd ¢ 15ieice/hr
in a ner that suggests that conpounds of this class
Ry P Peneficial in patients with heart failure.

[dseaopl e 19 GEH@HLT@@%HM%{G&I@PM%S b0y el BR2AdA B.5 me/kg bolus,
har maceut i Cal osition for intravenous
ﬂ’&&r?r hegkehtiv rﬁon Gs8 ”Bm Penaenspaiactipienl shotlening iy 7Hrdith eprdiac output

b{I 0924, %‘4%]&1101 sh]okggémne Hya91 flb@e H@ﬁ’? 1ed}e de&ei&% Hg ;22 g"/%/\%ldg. %ht%al

vehi cl'e bel ng citric acid,
PR&sURe fﬂﬁ@bm!@l& @oﬂigisﬂﬂl Zt)llmnﬂgl(p <Fodrsnft ﬂl)(lmgbﬂﬁm)m nelthel nean

ACL ent &jrlc Acid 10.5 k?%mf
ol N RS cdlite PLobh B fated B pomell) ATl Bt S no
impaired at this dose. There are no significant changes in a vehicle treated group. The active
compound improved cardiac function in a manner that suggests that compounds of this class

may be beneficial in patients with heart failure.

Example 19

Pharmaceutical Composition

[00241] A pharmaceutical composition for intravenous administration is prepared in
the following manner,

[00242] I mg/mL (as free base) IV solution with the vehicle being 50 mM citric acid,
pH adjusted to 5.0 with NaOH:
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*Al'l conmponents other than the active conpound are USP
/[ Ph. Eur. conpliant [002431 A suitable conpoundi ng
vessel is filled with WFl to approxi mately 5% of the
bul k solution volune. The citric acid (10.51 g) is

wei ghed, added to the conpounding vessel and stirred
to produce 1 Mcitric acid. The active agent (1.00 g)
is weighed and dissalved._i the | Mcitric acid

sol ufi on. TI(iErnpes;tibiii ng so uti oﬂ}nlsmlﬂmﬂs’(mg/nﬁd to a
| ar ger—sui aLu e—conpoundihg—ve ant—WFT—isadded
apprcfﬁﬂﬁ?%g?185960f t he bll k gg@utlon vol ume. The
of themﬁgmcm_solutlon i's nmeasufgesk and adjusted to 5,p
Wt hl—N-NaCH-—The sol utiohi-s hrnunhf toits—final

vol urr§0<é1mm|deéch)tdﬁwth VEL . | 1169MpaH 5& clained is: 1

At | €33L . entl F'om conpounds O
For mu DR Y 1o BN 7 KN H H R
R | PFadimshgohengsmdhgp Ittannﬂmtivd oalpoyndoe PP dBheEwalotrpliant
chel ates, non-coval ent conpl exes, prodrugs, and

m xtures thereof, wherein W X Y, and Z are

[oomiepende mdu)tablé:eonqj’ounchﬁg viRED K filed whihalFe ambﬁniatbamS% of the

bﬂlﬁo%ﬁmpefowwo&ﬂﬂ? S %Ggﬂ aBLE] b g (e compounding vessel

20D ki PdBb Yo da B M ditile@6iahehe sty eat ikl g) ieibifed and dissolved in
optionally substituted aryl, optionally substituted

th hiMksifric dsigespban | Thegapmdinasoluben isdyptigagddy p larger suitable
ORLLRA WesSURSL Y q@ﬂld%%{ &%&ﬂﬂatelyoﬁg% 8Pak Hséﬁk solution volume.

substituted heteroaral kyl or optionally substituted
The rErd dhyechudasdytion 1measgieﬁyn|¢ ofeted th&(0oyithcy HieOH. The solution is

TO

I optionally substituted
bcﬁ%ggggéc gﬁﬁé&gﬁgg% |onaIIy substituted heteroaryl
when Wis - —, and R3 is absent when Wis -N=; R4 is

hydr ogen, hal o, cyano, optionally substituted al kyl,
optionally substituted heterocycloal kyl, or
optionally substituted heteroaryl when Y is -C= and
R4 is absent when Y is -N=; and R5 is hydrogen, hal o,
cyano, optionally substituted al kyl, optionally
substituted
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het er ocycl oal kyl, or optionally substituted heteroaryl
when X is -C=, and R5 is absent when X is -N=; RI3 is
hydr ogen, hal o, cyano, hydroxyl, optionally
substituted al kyl, optionally substituted

het er ocycl oal kyl, or optionally substituted heteroaryl
W& A id Samtedisand R13 is absent when Z is --N=; and,
R6 and R7 are independently hydrogen, am nocarbonyl,

al koxycar bonyl, optionally substituted al kyl or

optional,ly substitute l. ko R6 and R7, .take
©bget nor ol RhoR eIt s e o Prfouiid osFPtlad,
forman optionally substitruted 3- to 7-nmenbered ring
117 which optionally incorjporates one or two
addi ti onal het eroat das, ;ékgpg&ﬁsfron1N, 0, and S in

the ring. 2. At |east e chémical Qentity of daim1l
3. || At

wherein W X, Y, and Z | east one
chenical entity df s | +0°2 wherein R
Is selected fromo y suBstitutied piperazinyl;
optional ly substitefedck1, kdioxo-1),6
[1,2,5]thiadiazolidin-2-yl; optionally substituted

3- oxo-t et rahydr o- pyrrol o[ 1, 2FefoNakol - 6-yl ,

optional |y substituted 2-o0xo-jmdazolidin-I-vyl;

opEHORATREHY 155D RSP Shs A LoBOY A Goyplexes, prodrugs,
and Siustel &4, dhdefli 0X0- 12¢6-t hi onor phol i n-4-yl ;

optional l'y substituted pyrrolidin- I -yl; optionally

suBstX.tGtaad Dansendegindently ~Cl or -d¥st, iponadddythatutssmpreghanitwo of W,

zepanyl ,,,optionally substituted 1, 4-diazepanyl,
% Ygﬁ?cfgﬁgﬁ II§ Substituted

3- AxPotLtwahydmes;] H oxazol o[ 3, 4-a] pyrazi n-3(5H) - one,
optionally substituted _ ]
5, B) 5 epticapilwsipgiigiqdianging pr ppiiensilysubssitepphetapengipalkyl;

an s y , ) .

21, Rl BRI oS ol SRt
cycl@libstdptiohellly sublsprrciZienybaryD phiiondlylsybstittied httetcachikyl or optionally

)i peridine-1-yl, optionally substituted
mﬁmEWEﬂdF$%W?%#Q%%XL optionally substituted azepanyl or

opki i e - ) .

Pk ST N8 ot AR ot
heteropgdl@itiadl] yr qpuoatlly aitbetutadi lpesraarynyhen B/ isAICH, ead Rs crabsent when

. chemcal entity of daim5 wherein R is optionally
Wissbstituted piperidine- | -yl 7. At |east one
CheMsG3br3Rh, HaYo, Qarfd, BHERBMINVAEE S e/Ralh f oBRbAMRAUbMituted
su%g%i?U¥%g’ pj?r ?id?g-l-yP@118 g° R&vrggst oﬁe e
heterotyahdatiofl, @nipitiopaltyf subktiutad hewdeargl wherh¥ is effpoamioR offs absent when

vis RLHP ! 1S

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

R3is hydrogen, halo, cyano, hydroxyl, optionally substituted alkyl, optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl when Z is ~C=, and Ryz is
absent when Z is —~N=; and;

R and R; are independently hydrogen, aminocarbonyl, alkoxycarbonyl, optionally
substituted alkyl or optionally substituted alkoxy, or R and R, taken together with the

carbon to which they are attached, form an optionally substituted 3- to 7-membered ring
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chosen from conpounds of Formula Ic RA T+CN Ra Rs (

)\ /-Rz NN ~HH R6 R R13 Formula Ic wherein TI

is -CHR14-, -NR14CHR15-, -CHR15NR14-, or -CHR14CHR15-;

and each R14 and R15 is independently selected from

hydrogen, optionally substituted alkyl, optionally
whigtRsionby BlodoYdtes GRID MY ad@BbhA MR ckYatGHSEIcktd §dm N, O, and 8
~ lower alkoxycarbonyl, optionally substituted
in thgwingocar bonyl , optionally substituted al koxy,

optionally substituted cycloal koxy, optionally

substituted sul fonyl, optionally substituted am no,

optionally substituted cycloal kyl, and optionally

substituted heterocycloal kyl. 9. At |east one chenica

enity dft l@shenn dewtienl entity Rf £1zind! Risreyr W, X, Y, and Z are —C=.

i ndependently selected from hydrogen, nethyl,

car boxy, nethoxycarbonyl, ethoxycarbonyl,

pr poxy ean&tnytle chiefigl ety e afiyomyds, Claims 1 to 2 wherein R; is selected

tert-butoxycarbonyl,,benzyuggﬁcarbonyl

N, N- N,
frompentonaly sufisBaresymperagiayly pptiopsilyragisited 1.1 Boxe- 115
. i - n _ N
(1.2 3 ARLAVORGE N, pR R Yo R AP K o etrahyrorpypolof L 3-cloxazol-6-y

optionafly aphdtisuted droxb;imidoplidipyl-gliibpidemally subsdted imerpHolinyl; optionally
-yl sul fonyl, dipethylann ul f.onyl , . .

Subsnéle%Lé-é%%HgﬁF%&orw%%ﬁ -Opﬂgre?ri%aéﬂrfw&ﬁ afralidin-1-v1;

opticﬁl{an?@@&‘f‘iﬁt@@@%&ﬁ@in@%ﬁ?&ﬁ%ﬁn&ﬁ Elgd%ﬁﬁﬁ'écf PRBMV Uptionally substituted

net hoxycarbonyl - N-net'h
1, 4-Nlaetiroyly optidrobly Isubstietd joxwitotwghydro-1H-oxazolo] 3,4-a]lpyrazin-3(SH)-

one, QoY G B B oS NNy P izolof SralRyraginy, nd

N- net hyl acet anpdogpn t hyl pr opi onam do,

N- et hyl i sobut qﬂido, am no, nethyl am no,

di met hyl am no, met hyl - (di met hyl ami no

sul fonyl )am ARG, and,piperidin-1-yl. 10. At |east one

chem cal entity of aim 1l wherein R2 is selected from

optionally substituyted phenyl, optionally substituted

napht hyl , optionall ubstNtuted pyrrolyl, optionally

substituted thiazolyl, ~optionally substituted
optidn3@P¥@%Qléa Optionally substituted pyrazolyl, 119

optionally substituted oxazolyl, optionally

substituted 1, 3, 4-oxadi azolyl, optionally substituted

pyridinyl. optionally, subst|tuted razinyl, . .

ot onalt JFeSUBECHERIBLIBYY PHERRA VEHE™ Byis oprigrtly substituted
piperaHBSE bbb R yRYPHREH BWeridikd-1-H oh GBIy QDBIRENHFRlidin-1-y1,

entity of P'aim8 wherein R2 is chosen from pyri di n- 3-
optiophlly puhstitiiterd aepanyl pyeptatinally sehstitised phedipepanyl.

pyri mdin-5-yl, and isoxazol-3-yl, wherein the

5. At least one chemical entity of Claim 5 wherein R, is optionally substituted
piperazinyl.
6. At least one chemical entity of Claim 5 wherein R; is optionally substituted

piperidine-1-yl

7. At least one chemical entity of Claim 5 wherein R; is optionally substituted

pyrrolidin-1-yi
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pyridin-3-yl, pyridin-4-yl, pyridin-1-oxide, phenyl,
pyrimdin-5-yl, and isoxazol-3-yl is optionally
substituted with | ower al kyl, |ower al koxy, halo,
cyano or acetyl. 12. At |least one chemical entity of
Caim110 or 11 wherein R2 is pyridin-3 -yl which is
optionally substituted with lower alkyl; R2 is
pyridin-4-yl which is optionally substituted with
Iomer aIkyI' phenyl which is optionally substituted
h hal g tionall. substi tut e di n-5-yl ; .
ob et onaldy e SLBA T RGOS Rt cPimpataq offggmula 1
chos‘éﬁ@fﬂn‘?édamﬁ@ﬂdd&)éf%nﬁl@[dn 8 wherein the conpound of
Formula | is chosen fron1conpounds of Forrmula Id Ra
T, ONRBRE NRis| \ O/ )~2 ™WNnHH R6 R7 RI3

Forrrulald wher ei n; T2|§ = and R16 is

sel ected from hydr gg NG, 50|Q)ti onal |y
substituted alkyl<ijzh substituted al koxy.
14. At |east one chenmpal [ Df qtjigllsRyherein
T2 is -C=. 15. At | eastix HFEm Ccat” ent t/y of daim

13 wherein T2 is -N=. 16, At | ¢ast dhe chémi cal entity
of any one of dainms 13t o™5 fherein R16 is selected

from hydrogen, nethyl, fluor i c%a@o, met hoxy, and
acetyl. 120 17, At |east on entity of Claim

16 wMagsigi n R15 is hydrogen or methyl. 15. At |east
one chem cal entity of Claiml1 wherein R3 is hydrogen

cydmés - GHI&l@f,oNRi Brso,-CHR iR hyslor -GBR1AHR sagidone

h .
£ egvaRi 9 R iensy Rl AR o HHRET Ry Ritoted
alkylf\ﬁibgf shdllyRdbangeRacal @rbaide pemsRny sibstiehes Riwdr alkdkycarbonyl,
hydr ogen, pyridinyl, halo and optlonalhg subst it ut ed

ommw% rsulastw;%g amgocabondaenticnbly swestiwed alksewy, optioraligsybytuted
evel i BEERA e S REERyL BEBLAUD bstipeed i, piong™
subsenifiéd c}/ycﬂj‘all@ll,ainmoj;EOMIst&bmefeﬁIhretelRE:yb&alkyd rogen,

chloro, fluoro, nethyl, or trifluoronethyl.

9, At least one chemical entity of Claim 8 wherein R4 and R s are independently
selected from hydrogen, methyl, carboxy, methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, rert-butoxycarbonyl, benzyloxycarbonyl, N,N-N, N-
dimethylcarbamoyl , acetyl, methylacetyl, dimethylacetyl, propoxy, methoxy,
cyclohexylmethyloxy, methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl,
azetidin-1-ylsulfonyl, dimethylamino sulfonyl, methanesulfonamido, N-methyl-
methanesulfonamido, ethanesulfonamido, N-methyl-ethanesulfonamido, N-methoxycarbonyl-
N-methylamino, N-ethoxycarbonyl-N-methylamino, N-isopropoxycarbonyl-N-methylamino,
N-tert-butoxycarbonyl-N-methylamino, acetamido, N-methylacetamido,
N-methylpropionamido, N-methylisobutyramido, amino, methylamino, dimethylamino, N-

methyl-(dimethylamino sulfonyl)amino, and piperidin-1-yl.

10. At least one chemical entity of Claim 1 wherein R; is selected from optionally
substituted phenyl, optionally substituted naphthyl, optionally substituted pyrrolyl, optionally
substituted thiazolyl, optionally substituted isooxazolyl, optionally substituted pyrazolyl,
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20. At least one chemcal entity of Claiml wherein
R13 i s hydrogen, halo, hydroxyl, or lower alkyl. 21.
At | east one chemical entity of Claim20 wherein R13
is hydrogen or fluoro. 22. At |east one chem cal
entity of Claiml wherein nis one. 23. At |east one
optigh@ i sdibtiteredioxpzadyl, aptidnmally swibseitwed 1 3,4- sxetdmolyl Dptiondily

o751 88 SHE 3l S b L b 5Bl g

optmhaﬁryejuﬁstl:ﬂﬁteagguﬁgm @fle i ndependent |y hydr ogen or
nmet hyl | east one chem cal entity of Caim22

wherein R6 and R7 are hydrogen 121 27 At | east one

RN P Y. g —
vl p@héim 4, \p@ﬁmmnoﬂae Iﬁ%nyIRﬁynrﬂmilnBJﬁ AdGso YL DRYL Khedds the

| east one chem cal entity of Aaim1 wherein one of
Pyﬂﬁé@ 3Ry pyigIn-4a g PRIGNT soXifig o enyrerymidin-S-ohand isenazal ey is

Optlg‘wgsgl,’%ﬁ‘?e@ﬁ{hgg@gﬁ alﬁa d%{e% aﬁ%ﬁz t%go g!g S?mc&%%gtgﬁnt Ity

haI o or cyano and the others are hydrogen. 31. At

33t one .chemi C%g entit of Claim 1 wherein Y
ar¥ast one ghemicnd enfiiyf Cdpint Hy el 1 wherein Psmls pyndm -3yl

whlé?ﬂ"s opR&ldiy sﬁb’s@ﬁﬁtb& %@qoéf V\HSIQ#? gmdﬁf h?cglgg optionally

cont ai ni ng heterocyc y “i nc
substitidiéd wah éxbwm)aj&gé,rphenyltwhxghlrs aptionsll§ subsiitutddheith halo; optlonally

te clic.r ridin which is
SubsgE’tt?‘{)?t‘grm’)‘}”baﬂgtqgtoﬂflwlwSflﬁg/tftﬁﬁﬁéﬁsoéla@ﬁ -Yiphenyl whi ch
is optionally substituted with halo; optionally
substituted pyrimdin-5-yl; or optionally substituted
i sbkazoit Bayf Onel@emahymrtm 9é6lom § whereor thRéompound of Formula I is

rogen ri di r.fluoro; R5 is hydrogen or
chosg%(ﬁr o?onﬁgpﬁﬂ%og%ﬁwga [ddependent I'y hydr ogen or
methyl; and R13 is hydrogen or fluoro. 32. At |east
one chemcal entity of dgim1l wherein W X Y and Z

are-C=: n i s® Rs 132 /N\’rﬁm
N )L \ T2
N

Formula Id

wherein

Ty 18 —=C= or -N=; and

Rye is selected from hydrogen, halo, cyano, optionally substituted alkyl, and optionally
substituted alkoxy.

14. At least one chemical entity of Claim 13 wherein T is ~C=.

15.  Atleast one chemical entity of Claim 13 wherein T, is —N=.

16. At least one chemical entity of any one of Claims 13 to 15 wherein R 4is

selected from hydrogen, methyl, fluoro, cyano, methoxy, and acetyl.
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R, is an optionally substituted 5- to 7-nenbered
ni trogen containing heterocycle which optionally
i ncl udes an additional oxygen, nitrogen or sulfur in
the heterocyclic ring; R2 is pyridin-3-yl which is
optionally substituted with [ ower al kyl; phenyl which
is optionally substituted with halo; optionally

3 tltut Fyri i di n-5- g or. optionally substituted

azolAtdedpt Ongehiemical Pafy -1 §9 WHPIIn Ry 15 ydrogen or methyl.

hydrogen, pyridinyl or fluoro; R5 is hydrogen or
fluoro; R6 and R7 are independently hydrogen or
nethyl and R13 is hydrogen or fluoro, wherein one of

d R5 i§ not hydroge 33. At ast an
chd caIAa%g?ﬂs 3% Setesaliehiiy diia hivein nPdAEPEsp, cyano, fluoro,
cMoﬁgmdemﬁﬁ sel ected from nethyl 4-[(2-fluoro-3-
{[(6-nEthyI(3 pyridyl))am no] carbonyl am no
}phenyl ) nmet hyl ] pi perazi necarboxylate; N ({3
-fligoro Pﬁiéa@@onm{ehﬁwl %ﬁﬂlt@r@f@ﬁgpf‘_‘wﬂvﬁ%ﬂlcﬁgo@ %@Mllogkn or ﬂuoro
nmet hyl ) met hoxy- N- net hyl car boxam de; (3-fl Uor o6- 5-
[ (6-met hyl (3-pyridyl))am no] carbonylan1no }
phenyl) Rt diEiHRAX4 %htit‘}%tf '@X&Li{i}af Qﬂél%{ﬂ REandk e tddependently

[ (di met hyl am no) sul f onyl |
chosgp fiep hydsoganypyighmdnhalp ap@opmnaﬂwum‘uﬁ@q arapelkarhi de;
N-[3-(f [(dimethylam no)sul fonyl]nethyl am no}
met hyl ) -5-fl uorophenyl] [(6-nmethyl (3- pyridyl))am no]
caf &ox anit drast que(chemiqal entity lo§ Qlélmnly’/l VhetimBarhpddogent, pytidinyl,
yl)[ (6-methyl (3- pyridyl))am no]
wiflor ot mﬁ‘ggg&ﬁet hyl 4-({3-fluoro-5-[(3
pyr|dyIan1no)carbonylanlno]phenyl
} 'T?% Q%IL)AI‘P ony %?c%g%;t}z/t HE?J'\HI 157%;' 1 S}Wherem Rsis hydrogen, chloro,
ﬂum@SH&ﬂubmophhnthaﬁybyr|dyIan1no)carboxan1de met hyl
4-1(3-fluoro-5- ([(6-nethyl (3 pyridyl))am no]
car bonyl am no }phenyl ) nmethyl] piperazi necarboxyl at e;
N-2@&- { Ak feaftetneychsmidabatity pf pii@azi widrbimeR Y4 hydrogen, halo,
l.uoro Qqnyl)[(G nmet hyl (3- pyridyl))amnm no]

hydr e AT,
N-[3-({4- [(d|nethylan1no)su|fony|]p|pera2|nyl

%:g?{’hyl %} g:ggtl ond"eh nqg‘,g}/elltltg g)? Crem% vx(fhermg)ﬁl 3 13%))d oagrgﬁ r(])?jﬂuoro.

oxa
22. At least one chemical entity of Claim 1 wherein n is one.
23. At least one chemical entity of Claim 1 wherein n is two.

24, At least one chemical entity of Claim 1 wherein n is three.

25.  Atleast one chemical entity of Claim 22 wherein R¢ and R7 are independently

hydrogen or methyl.

26. At least one chemical entity of Claim 22 wherein Rg and R are hydrogen.
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N-[3-( {4-[(dinethyl am no)sul fonyl ] pi perazi nyl
} et hyl ) -5-fl uorophenyl ] (3- pyridyl am no) car boxam de;
N-[3-({4-[ (di net hyl am no) sul f onyl ] pi perazi nyl }

met hyl ) - 5-f1 uorophenyl] [ (4-
fl uor ophenyl ) am no] car boxam de; nmethyl 4-[(3
- f hoor 0-83eds] dufk dHelic0 RREI Y RThDY wESERARYik }MBLINA ahd Ry is
phenyl ) net hyl ) pi perazi necar boxyl ate; N (3 - {
hydipgert et hyl sul f onyl ) pi perazi nyl] nethyl }
-5-fluorophenyl) [(4- fluorophenyl)am no]carboxam de;
nmet hyl 4-({4-fluoro-3-[(3
pyri dyl am no) car bonyl am no] phenyl }
nmet hyl ) pi per azi necar boxyl at e;
N-[ 5- ({4 [(dinethylanino)sulfonyl]piperazinyl

}meghyl ) if
RO 1 e A R el o B BTl £ R R 85 e
hydrpgéhr. f | uor ophenyl ) [ (6- et hyl ( 3-
pyridyl))am no] car boxam de; N-(5- {
[4- (et hyl sul fonyl) pi perazi nyl ] nethyl }
- 2581 uor, C
N T (A e T L B e R R Ry
haloymethyl 9r-@ahd aret thpledeyd jre hydroget.hyl ( 3-
pyridyl))am no] car boxan de; methyl 4-[(4-fluoro-3- {
[ (6-methyl (3 pyridyl))am no]carbonyl am no
} pheny! )\ﬂ%@ﬁ’dﬁe%%ﬁ&? bRige ar @foﬁﬁl Ia\FvﬁeremNWo of R,
{3-[ (4-acetyl pi perazi nyl ) met hyl ] - 5- f | uor ophenyf
halo pt eyametahy thedothery aiadydrdgem no] car boxani de;
N-(5-fluoro-3- {[4-(nethylsul fonyl)piperazinyl] et hyl
}phenyl) [ (6-met hyl (3- pyridyl))am no] car boxam de;
N-[5-fl uoro- 3- ({4 [ (et hyl et hyl ) sul f onyl ] pi perazi nyl }
msthyl)phen l] g6 met hyl (
py#1 dyI Ay m&ﬁtm]e@ prbmahmtdleof laims-lf wheseio- 3 -
| ) pi perazinyl]nmethyl } phenyl)
[?g)( {iﬁg‘f%%‘%}/. dyl ) ) am no] car boxam de;
N- 1 ﬁ;—dﬂeuw(gvsthrée [ 4- (propyl sul fonyl) pi perazi nyl ] met hyl

henyl ) [ .(6- et hyl ( 3- 5p yridyl) lgam no] car boxam de;
N- 31.3(&{14)_}3 ()paﬂy substltuted to 7—mem ered nitrogen containing heterocycle

WthFkB&%I{BI% IH?’ saa[ﬁ]aﬁﬁﬁlo%aﬁ/%gﬁ,%n?gfeyl'orlnéhl]ﬁptj 19%5@1%&9@6%)/(:110 ring;

uor o

[ (Iﬁz ﬁ@tyhyiinéB«ybwhloﬁyh ))})t&mam)]sﬁlmtlhﬁwmtﬁ%wér%kﬂ phenyl which is
or,o-

Optwﬂafiy %H shiigter ‘ﬁﬁ%h@lﬁr %H%E‘BY FL&SHM@WWWW%YF PR ERPnally

| no) car boxam de;
subst%tgge%ig%c{’)‘?%adgaa P‘I( 5- et hyl - |

- dRoix bfydroged ot fluadi azol i di n-2- yl)) net hyl ] phenyl }
[ (lgf ig%tygt}{)lgé&_pyridinyl or fluoro;

R4, R5, and R13 is

R?, Rs, and Ri3 are

Rsis hydrogen or fluoro;
R and R7 are independently hydrogen or methyl; and

R;31s hydrogen or fluoro.
32, At least one chemical entity of Claim | wherein

W, X, Y and Z are-C=;

n is one, two, or three;
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pyri dyl ))a noj car boxam de; N

{5-fluoro-3-[(5-nethyl - I

-di oxo(1, 2, 5-thi adi azol i d| n-2-yl)) met hyl ] phenyl } [(4-

fl uor ophenyl ) am no] car boxam de; net hyl

4-[(2-fluoro-5- ([(6-nmethyl (3 pyridyl))am noj

caydnyh apricmally spveinyed Sebynkpibped aztkfrae b eliddrocycle

| sul f I I t hyl
whlé}lﬁogtloaéﬁbmgwgyf g 1&&%%{8%%%5 r?:%rloggn !)rngliﬁlr in f}he heterocyclic ring;
Py
N [Réfi{é(/ %%T!CF?‘HI m@ﬁél?@%%%?ﬁg ngbstlt egl“gtehr lggvie}'] ?/Ilkyl, phenyl which is
optidpmadlysybstituked Mt habh @ijﬂbx}al{y(sﬁbmﬁﬂw IpgB3midin-5-y1; or optionally

b N damng] carboxam de. et hyl4- ({2-fluoro-5-[(3

h r arboxyl ate; N (3-{
[ﬁe%h%ﬁgélﬁ%f%ﬁly@)?% perazi nyl ] met hyl

- B fid hwir@gﬂmepymc)mﬁ -pyubdy | am no) car boxani de;

I\I- 3- ({4- | I I
n@t h%(}{))d IOEEIIUB%I’IanyP?% gu p??l)/dllr);apmegg)zl:g?/boxam de;
”E'Rméhd f, ble iBdddcRdBULy @MI@%%@M()IMMI ani no] phenyl }

met hyl ) pi per azi necar boxyl at e;
[ 4R(=s Ihyclirggtrf @mﬂmc)rp; per azi nyI ] et hyI

AR K el 8RR by 3

phenyl ) [ (6 mst hyl (3- pyri dyI ) ) am no] car boxam de;

rret hyl {[(6-net hyl -
py EXS dy| ﬁé&ﬁaﬁm%@@m B tH Qf Claim 1 wherein the compound of Formula 1 is
I t hyl boxyl at N-

Sele%%%[)(ane%/h]yP;lﬁIeLg)ZISUFC?{)nSIX{piap:r azi n£/I }
methyed-igd- ﬁ@dnemfl{l](é(n@ethylgyrl dyl am no) car boxam de;

N_[3IH(Y§ (di met hyl am no)lsulfonﬁ ]in per azi nyl 3

meP )QZHBW’? qart[((nglaﬁﬁ{lm 1§®d)met yl|piperazinecarboxylate;
NPT I%ﬁﬁg“f@éﬁﬁ%‘?ﬁ%@%%%@#%%m%fh#\}*rﬂftho’t%% I phen

y| methyRamhoxasiydeam no) car boxam de;

fl 2- d I di nyl) hyl.] phe
SR G R

5- &gﬂﬁgrcglb%xgl(]ﬂferret hyl - 3- oxopi per azi nyl ) net hyl ] phenyl }
-pyf 1 dyl am no) car boxamni de;

N- [3FG*({[[é@l-rridt]udaro}rﬁ)f(uﬂ)ﬁoggiﬂm)ellylb/hﬁni]my}ln)qghﬁmyﬂ%uororl)\lll_e[n)él](3-
ri am noj car boxam de,
fﬁ’ﬁgﬁf"é %%P‘%@I‘?IB et hyl ) pheny! ]
B e s e et -

zi mld}y ybl)caﬁ’ommm; ophenyl] (3
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pyridyl))amino]carboxamide;

134



N-[3-(3- {4-[(dinethylam no)sul fonyl] piperazinyl }
propyl)-5-fluorophenyl] [(6-nethyl (3-

pyridyl))am no] carboxam de; N { 3-[3

- (4-acetyl pi perazinyl ) propyl]-5-fluorophenyl }

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

metﬁyl[ﬁ(ﬁ& cﬁhy&ﬁ% o6 Hldmet hoxy (3 pyridyl))ani noj

car bonyl am no phenyl’) propyl ] pi per azi necar boxyl at e;

N @mldylg)gnmﬁot]cz(rbomammol}pﬁwmymﬁmyﬂemmzmarpgﬂdﬂ?i }

N- (P T R R PR ER R bRy e o

[(@yﬂﬁﬁz) hﬁ&]@yﬁémlhé .am no] car bonyl ami no
enyl ) net hy@EB per azi necar boxyl at e;
Y

fl
N- {%@agr(gﬁ@rméﬂwmlw methei Inberai[ fﬁﬂne&ed(ﬁynyryiyi))(ammc{) carboxamide;
N-[5- é{fﬁéé enx%xgis%l féﬁ)(lﬁ? hallaéapelhyﬁyorelpg i)%l)namyﬁoj fluorophenyl][(6-
(SB)eﬂ%rlegs[ fd)yhido RrafdokBmimet hyl (3
i:rl ggl ) am no arbogﬁ)‘/mljam no
propyhéiA-flverory fIX miﬂ))q@ymbqarhwm@wm&@kymé}r@ethyl

N- Q%Z%&%%ﬁggﬁ%{%cﬁdgkg%%ﬁsl 3(/I3) nmet hyl am no] et hyl }

N- {py(r[(l(lgy’g l))kamam}marmmyaem Mo ribhyd-yidnethyl]-5-fluorophenyl } [(6-
uor o
[ (elqﬁ@tlﬁ%yw@lywma910ﬁ5bgﬁﬁrﬁtﬂ% ar bonyl ami no

I
pypwd@gﬂ)))ramo@@]rb(amhnd@gl am no }

NP B PR Y S AT ray et
[{gglggﬂxogrrh&aﬁ W%Wyﬂéid%ﬂ)%nﬁﬁﬁf&%{ﬂb&g?n&%“ dyl))ami no]

N-(5¢{[ G&eﬂhﬁhhyﬂl‘iﬁ}(bwdldéﬂlpymadﬂogpilh)&h]}mﬁhyll}éﬂ?ﬂgm‘o})heny:]) (|6 -methyl(3-
en t i peri acet am de; et
P{’%‘M)EETK%’ ‘]t?yétﬁﬁfrgd 5r| dyI)/))am no] carbonyl am %o }

N-{5; ['ﬂ(ﬁ rg)tsiﬁfe@ﬂlmnuhl)o%mﬂakalp SREEREINGLANSO bt g,y1)nﬁ4tm1

(6-cyano( 3- dyl ))am no] carbonyl'am no

mmgmh }éE@fm)eﬁe’d(HW)iﬂfdvbbwram sabakioidgl at e;
1 ‘t"é H k%e%%ﬁwlﬂf%ﬁﬁ of Siapshy deenigyD imethyphenylJ[(6-

fl e q{yylld NRitiib kadbR@hr@e necar boxyl at e;
éﬂrﬁ) (4-acetyl pi perazinyl ) met hyl ] - 2f|uoropheny|}[$
N- {3l 6o (E3m eﬁ%’f& Waﬁﬁh@} @,BB@& reto[4. Ao ma-3-al eyl S-

Hﬁ‘lj or grﬁ fﬁ%ﬁr hgﬁé)r{)wkﬁ glg%é:r%{znl %g%:aeroxyl at e;
N-{5-[((18)-8-methyl-7,7-dioxo-7-thia-3,6,8-triazabicyclo[4.3.0]non-3-yl)methyl]-2-
fluorophenyl } [(6-methyl(3-pyridyl))amino]carboxamide;
N-{5-[((1R)-7-0x0-8-0x2-3,6-diazabicyclo[4.3.0]non-3-yl)methyl]-2-fluorophenyl } [{6-
methyl(3-pyridyl))aminojcarboxamide;
methyl 4-[(4-fluoro-3-{[(6-methoxy(3-
pyridyl)yamino]carbonylamino } phenyl)ymethylpiperazinecarboxylate;
methyl 4-[(2,4,5-trifluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)methyl |piperazinecarboxylate;
N-[2-fluoro-5-({4-[methyl(methylsulfonyl)amino|piperidyl } methyl)phenyl }{{6-methyl(3-

pyridyl)yamino]carboxamide;

135



met hyl 4-[(2-nethyl-5- { [(6-nethyl (3

pyridyl))am no] car bonyl am no

} phenyl ) net hyl ] pi per azi necar boxyl ate; nethyl

4-1(2,6-difluoro-3 - { [(6-nmethyl (3
pyridyl))am no] carbonyl ami no }

N- {PTF?& La%éﬁ?lgiﬂ%: H*yfibgfd}gl nﬁ?ﬁ?éz@?ﬁé’ﬂﬁ Eo eﬂﬁﬁ(‘?w
pylpb’ﬂslﬂfl))ﬁmﬂica@rbmdnudyl am no } 4

meﬂ%a 4nL)§ (énff %éo %ggre};?wlogl ate; tert-butyl 4-[(1
pyrplyga* 2))11%%6]@%6@1{ )pro yl] plperazmecarboxylate
} phényl )et hyl'] pi pér azi necar oxy at e; yl 4-7(1

(tertRyutaxy)-N-f 1 1o Budo-3- {[[({ﬁunmphym)(lgimxw pa@yhjl;ramo&pl}enyl)methyl](4

ot e R eI L P PEl e mehy (3
N-(P5thdrdys- Ima(rﬁém}lalﬁafohﬁﬁéﬁd dﬁl@l}phenyi){(él«

phenyl )ethyl ] pi per azi necarboxyl ate; ethyl 4-[(3- {
aophonyi Bpye] ﬂ@f@pﬂmﬂpno] carbonyl amino } -4-

%’ LRSI LBLRSLAZBCRALRYIAL e et hy! et hy!

}- fﬁuofdpl;i@m pﬁl@m pa&ﬁyédaﬁ;dagra@gl necar boxyl at e;
L‘é yl (3 Cb}il ))amn g?ﬂﬂ
ethy 1[@4{ ét?:é bf -PEiGADHYINPIRRE Y}arfznq}gé f1 uor ophenyl }
3- 6-nmet hyl (3
P e Y g1 ) ot hyt ] st Iyl i o
metf}qumhjd@ir fi(8H {DE@cahoByp aidel) aniing rarbbnylamino} -5-
[(%1 acetyl (4- Lperl dyl, ))rreth {am no] et hyl }
- PPW@P%M Ygipgasasainorslatey r i dyl ) ) ani no
R S L T R D S G
} mpgindpll ) arBirfol] croboqatmede; | | [ (6- met hyl (3-
NRELHL %ﬁ%ﬂ%@%ﬁaﬁ&ﬁ nf&g?e%wﬁ@m%%aa[-ﬁéﬁ?rﬁwﬁnﬂ [(6-cyano(3-

meL (Y, i@m ahiids: Tl uorophenyl [(6 nmet hyl (3
bﬁ ) am no| carboxam de; N {5- [(

[(6- CZ/aIM(BWIdbh)IlaUXW Mhﬁ{%@tb:dslﬁ&iyl)amem]nyéw»l} -5-

h f 1 uor ophenyl
roag"?ng% %/%4% no] car boxgm dg ;:ret hyl
24ﬁ1[0(r8—'50$;Llf{frfé‘tlﬁd({nﬁdtl@lmﬁﬂﬂlﬂ)ﬁﬁmo Ipiperidyl } methyl)phenyl][(4-

pyri dyl))am no] car bonyl a
} pHeerpbhersdapiiqirakeamidecar boxyl ate; nmethyl 4-[(3- {

e O N G N e L T

t eflhorbphotlyl Amlidolicapboxantife;f | uor o- 3- {[ (6- net hyl (3

) am no] car bonyl am no }

tort Ry S A o e mssatoxy | at e:
pyridyl)}amino]carbonylamino} phenyl)methyljmethylamino} pyrrolidinecarboxylate;

methyl (3S)-3- {{(4-fluoro-3- {{(6-methyl(3-
pyridyl))amino]carbonylamino } phenylymethyl methylamino } pyrrolidinecarboxylate;
methyl (3R)-3-{[(4-fluoro-3-{[(6-methyl(3-
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car boxam de;

tert- Myl(f’e{%bp@mr?r b}rgmwirpéry praa)persyhpiperazine- 1 -carboxylate;
(3R, g%fmg fﬁg o{(!az i‘é“éﬁ‘ﬁldh% ﬁ )}iq)urexﬁg%exgzyl) -3,5-dimethylpiperazine-1-
(Z&rﬁ&)ylﬂei(Z fl uoro 3 {[(6 met hyl ( 3- pyridyl))am no] ca
am no Shenyl

methy ! G fw@fcn;n( aB bl e BbeytBpiersatn arboxylate
(28,6;1})L E]ri fgﬁar U.§IO ?-&3-&&@%“5@){ uﬁeige)()%él%yl)% 6-dimethylpiperazine-1 -
}pbmfhgol)alatet hyI ] pi per azi necar boxyl ate; nethyl

oS S R e B

e 1A 5yl D i

1-(3 (1(4{(@31ylsu{fo{1ys])1(1ﬁelazmtlyj/IQrBetpyhj+2dﬂﬂ1()r))p]aaﬁyb)rﬁa§/ﬁyhdm Bl{y))urez

1-(2- ];]lugz%r? ?&ePnYeﬂ)lﬂE ullfj%y])pl% I%%rnalz yB %ﬁgrgﬁ)t-g-;(pyridinﬁ-yl)urea;

1-(3-((4-(azetidin-1-ylsulfonyl)piperazin-1-yl)methyl)-2-fluorophenyl}-3-(pyridin-3-ylurea;

1-(3-(((2R,68)-4-(ethylsulfonyl)-2,6-dimethylpiperazin- 1 -y )methyl)-2-fluorophenyl)-3-
(pyridin-3-yljurea;

(3R,58)-4-(2-fluoro-3-(3-(pyridin-3-yDureido)benzyl)-N,N,3,5-tetramethylpiperazine-1-
sulfonamide;

methyl 4-(2-fluoro-3-(3-(isoxazol-3-yhureido)benzyl)piperazine-1-carboxylate;

ethyl 4-(4-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)piperazine-1-carboxylate;

methyl 4-(2-fluoro-3-(3-(pyridin-3-yl)ureido)benzyl)piperazine-1-carboxylate;
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met hyl 4- {[2-fluoro-3-({N-[6-(trifluoronmethyl)(3
pyridyl)]carbanoyl } am no)phenyl]methyl }

pi perazi necarboxyl ate; methyl 4-({2-fluoro-3-[(N-(4
pyri dyl ) car banoyl ) am no] phenyl }

met hyl ) pi per azi necar boxyl ate; and N-(2-fl uoro- 3-

metHyll 4-@Qredifyib s L D0y rkd- B%’lﬂ@élﬁb’)’bbﬁ%ﬂﬁ&ﬂemzme 1-carboxylate;
phenyl ) (4- pyri dyl am no) car boxam 35. A
metf}s}ﬁér@é’c PEad-(EEMsislen-B1ybivi e dmbrazylntpesazine-1-carboxylate;

(S)- &Q?uﬁgc?‘l 3'3‘ éé @g&%ﬁﬁt—ﬁgi)& €1 )j[gﬂq?xg/@&%lyit)és&%h ocrarbfxylate

(S)- ﬁ@zhymph@z IﬁI&GEkB (3‘r€6 p?xﬁﬂlﬁ@symumﬁoﬁﬂleﬁjdﬁitmlﬁﬁperm eicrboxylate;
sitionis forrmulated in formchosen from

meﬂi}ﬁ ﬁé@t%ﬁé@%ﬁ%@%éﬁ&%@dq)Qﬁ‘ﬂé@@pe}iﬁzmesl -capelites,
et 4095 0 LSS o 0 AT P01 ot

ethyb#}éﬁi-(ﬂ-ﬂﬁdtd—ﬁﬁ}a} (pwxdwp@gﬂﬁlr@dib)pﬁelgﬂprcrpyﬁ)iilp@raz{h& lanzdboxylate
ons t.he conposition _to treat

met}Bfi ts ?{g_ provs fSé? (wé? oyl 3reidelphenyl Juersd) pipgsazing, k- carboxylate
oNnyef, |

ConERA RO TRGRL AL ORI, G i

Ethanswi]foniv wﬁb{hﬁn@xf)eﬁciiﬂm'rldﬁi &—Yiﬂadﬁdaﬂrbﬂtm}emeﬂwbalmdw

-3 e PR ) ALY S0 R geg o PH Y R aesent | ¢y
3ﬁu&@fﬂ-@eﬂeﬂhﬁn&b%@l%efré‘im-tl tﬁnﬁﬁ%tﬁféhﬂq-%~($2r1§m-3-yl)~urea'

medi canment for treating heart” failure
1- {3 Tedrori-th(2- @nthowaa@yldle)ﬁpma?dnﬂwinﬂeﬁlymlﬁmnﬂéﬂ (plyeidin-3-yl)-urea;

- oIRA AL Ephe R SRR et 1 e e BT L s v -
1- {3d@hidraesi[ 4-fhrepaak M-fulfohol)- p‘iﬂ‘t@a;ﬁ@-ﬂ Uit ] %&BT@ -3- (pyrldm 3- yl) urea,
medlcamsnt for treatin stolic heart failure.
1~{3ﬁﬁﬂm0wlf0§wbmﬁﬁaﬁ@ by bradflusro-pbenwll-3(3- mel@(}pwmldm 5-yD)-
Z/X/R5y0| R %\ / \ Rz 2NN nHH R6 RY
Por mul a | conprising the steps of
4-{3- Fluoro 5-[3-(2-methyl-pyrimidin-5-yl)-ureido]-benzyl } -piperazine- I -sulfonic acid

dimethylamide;
4-{3-Fluoro-5-[3-(pyrimidin-5-yl}-ureido]-benzyl } -piperazine- 1 -carboxylic acid methy! ester;
(S)-N-(1-(3-fluoro-5-(3-(6-methylpyridin-3-yl)ureido)benzyl)piperidin-3-yl)-N-methy-(N",N’-
dimethylamino)sulfonamide;
(S)-N-(1-(3-fluoro-5-(3-pyridin-3-ylureido)benzyl)piperidin-3-yl)-N-methy-(N",N -
dimethylamino)sulfonamide;
(E)-N'-cyano-4-(3-fluoro-5-(3-pyridin-3-ylureido)benzyl}-N,N-dimethylpiperazine- 1 -
carboximidamide; and

(S)-1-(3-(1-(4-acetylpiperazin- 1 -yl)ethyl)phenyl)-3-(6-methylpyridin-3-yl)urea.

34, At least one chemical entity of Claim 1 wherein the compound of Formula 1 is

selected from

methyl 4-[(3-fluoro-5- {{(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)methyl jpiperazinecarboxylate;

N-(3-{[4-(ethylsulfonyl)piperazinyl jmethyl } -5-fluorophenyl)[ (6-methyl(3-
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converting a conmpound of Forrmula 400 R4 | Y RS R3WX
I C i NH2 R13 400 to a conmpound of Formula 401; R4
I RB\ R WK NCi NH2 R13 401 hydrolyzing the
compound of Formula 401 to a conmpound of Formula 402
151 R4 R3A\WHo\X'R5 HZ NH2 R R13 402 wherein Ris

Ch%@ﬁﬂyl&)"aﬁﬁﬂﬂcﬁﬁ@xa%e;com acting a conpound of Formul a
402"with a conmpound of formula R -H wherein RL is

opN-bhai4-idisustietanimo gl fany i perziopt instha ) 3¢ flseroshéryliil @dmethyl(3-

heterocycl pal kyl to forma conpound of Fornula 403;
pyrid o e aice 1y 7 N RIS

methyl 4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)methyl |piperazinecarboxylate;
methyl 4-[(3-{[(6~-methyl-3-
pyridyl)amino]carbonylamino } phenyl)methyl]piperazinecarboxylate;
N-[3-({4-[(dimethylamino}sulfonyl]piperazinyl }methyl)phenyl][(6-methyl(3-
pyridyl))amino]carboxamide;
methyl (28)-4-{(5-fluoro-3- {[(6-methyl(3-pyridyl))amino]carbonylamino } phenyl)methyl]-2-
{methoxymethyl)piperazinecarboxylate;
N-[5-fluoro-3-({4-[methyl(methylsulfonyl)amino]piperidyl }methyl)phenyl][ (4-
fluorophenyl)amino]carboxamide;
ethyl 4-[(4-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)methyl |piperazinecarboxylate;
methyl (2S)-4-[(4-fluoro-3- {{(6-methyl(3-pyridyl))amino]carbonylamino } phenylymethyli]-2-
{methoxymethyl)piperazinecarboxylate;
methyl 4-[(2-fluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)methyl]piperazinecarboxylate;
[(6-cyano(3-pyridyl))amino]-N-(3-{[4-(ethylsulfonyl)piperazinyl Imethyl } -5-
fluorophenyl)carboxamide;
methyl 4-[(2,6-difluoro-3-{[(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)ymethyl|piperazinecarboxylate;
methyl 4-[(15)-1-(5-fluoro-3- {{(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)ethyl]piperazinecarboxylate;
ethyl 4-[(1S)-1-(5-fluoro-3- {[(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)ethyllpiperazinecarboxylate;
methyl 4-[(3,4-difluoro-5- {[(6-methyl(3-
pyridyl))amino]carbonylamino} phenyl)methyl |piperazinecarboxylate;
methyl 4-[(18)-1-(3-{[(6-methyl(3-
pyridyl))amino]carbonylamino } phenyl)ethyl|piperazinecarboxylate;
methyl 4-[(1S)-1-(2-fluoro-3-{[(6-methyl(3-
pyridyl)Yamino]carbonylamino } phenyl)ethyl|piperazinecarboxylate;
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403 contacting a conmpound of Formula 403 with a
conpound of the fornula R2-NCO to vyield a conpound of
Formula |I: wherein n is one, two or three; W X Y,
and Z are independently -C= or --N=, provided that no
nore than two of W X VY, and Z are -N=; R2 is

ethyo Bt ) al-{yfisstb st [(Hneghy@ryl , optionally substituted
aral kyl ; optional )ﬁ substituted cycloal kyl,
optVERYEN IR BbrrleamohBhesy Bethyllpiperpeineerabasylate;

Sieh § Ui ef er o | or optionally substituted
metﬁ%?eﬁ%’%ﬁ:ﬁ%%ﬁ%ﬁ@@ﬂ&hydr ogen, hal o, cyano,
optpiyaidh faynisa] b boiyldethodpikenkl mepiyl |pipetdzincsarbst 14t ed
or optionally substituted heteroaryl

het er ocygc| oal kyl ,
metmﬁéd(WTdéﬂ‘-‘Qr@é?f{[é‘f’r&leli@d@s absent when Wis -N=; 152

R4 .. . [ IV ' ed

N S N SRR R L
metigp H[Gr@ttuore-dbg (G-etlgi(3het er oar yl when Y is --C= and

T L LR e IR

thyPUS I3 b RAs. (hetfiacys! oal kyl, or optionally
© ys%@s{(itut ed égfgeroa%l when X is -C=, and R5 is absent

whepridy))asinojearbdiyBaniso hytotnplgenpylhapoazioganmx ylate;
oxyl , .optj onal ubstituted al kyl, optionally
ethyg%'g@fﬁ%ﬁ?gdﬁ%&g%w@bal kyl, or optionally
subshddptRBah 8inelazs is
Doon e OOHBAR YN ips e Bo Sl

{[3-({Ad &iwthstamiposyemdimperaginy bmathyd iy fluorabkawje it ri+(6-

optignally ..substituted alkyl or optionally
sub¥ |y?(§t%’gd§ﬂ%8%ﬂxa%¥ W6 and R7, taken together with

[(3- {{heN, - irhaRyleabidab ghpibBRYing)] Riet/ 1agiRbropheiyl)adilno -N-(6-methyl(3-
optionally substituted 3- to 7-nenbered ring which
opPYEANsLeXEBEGor at es one or two additi onal

16~ Qe A o RN R R T R PR it B LSkt

mopy B agbdaeniégr di ac  sarconere, of at |east one
em cal entity according to claim1. 45. The use,

methg’ﬂ@%mcﬁﬂ&%%r Uso-medné@npmdyDmipelcaopsiemiep) phenylymethyl]-
Co 1 YOy Bl gest one chemcal enti iy

methyl 4-[(2-fluoro-3- {[(5-methylisoxazol-3-
yl)amino]carbonylamino } phenyl)methyl]piperazinecarboxylate;

methyl 4-[(2-fluoro-3-{[(4-
fluorophenyl)amino]carbonylamino } phenylmethyl |piperazinecarboxylate;

methyl 4-[(3- {[N-(6-cyano(3-pyridyl))carbamoyl]amino }-2-
fluorophenyl)methyl]piperazinecarboxylate;

methyl 4-[(3- {[N-(6-acetyl(3-pyridyl))carbamoyl]amino }-2-
fluorophenyl)methyl]piperazinecarboxylate;

methyl 4-{[2-fluoro-3-({N-[6-(trifluoromethyl)(3-
pyridyl)]carbamoyl } amino)phenyl]methyl} piperazinecarboxylate;

methyl 4-({2-fluoro-3-[(N-(4-
pyridyl)carbamoyl}amino |phenyl } methyl)piperazinecarboxyvlate; and

N-(2-fluoro-3- {[4-(methylsulfonyl)piperazinyl jmethyl } phenyl }(4-pyridylamino)carboxamide.
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35. A pharmaceutical composition comprising a pharmaceutically acceptable

excipient, carrier or adjuvant and at least one chemical entity of Claim 1.

36. A pharmaceutical composition of claim 35, wherein the composition is
formulated in a form chosen from injectable fluids, aerosols, tablets, pills, capsules, syrups,

creams, gels, and transdermal patches.

37. A packaged pharmaceutical composition, comprising a pharmaceutical
composition of claim 47 or 48 and instructions for using the composition to treat a patient

suffering from a heart disease.

38.  The packaged pharmaceutical composition of claim 49 wherein the heart

disease 1s heart failure.

39. The use, in the manufacture of a medicament for treating heart disease, of at

least one chemical entity according to claim 1.

40.  The use of a chemical entity as defined in ¢laim 51 for the manufacture of a

medicament for treating heart failure.

41, The use of a chemical entity as defined in claim 51 for the manufacture of a

medicament for freating congestive heart failure.

42.  The use of a chemical entity as defined in claim 51 for the manufacture of a

medicament for treating systolic heart failure.

43. A method of preparing a compound of Formula I
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Ry

!

Rg\ /

WJ\/L)J\/

Formula I
comprising the steps of

converting a compound of Formula 400

T4
Y R
R3\ / \ e 5
W,’ X
=
cl :lz NH,
R13
400
to a compound of Formula 401;
T4
R
Rani .~ Y\ 0
W” X
)\ /
NC T’ NH,
Ris
401

hydrolyzing the compound of Formula 401 to a compound of Formula 402
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R Y. R
AN \ P
W X
H ‘ /
T NH,
R Ris
402

wherein R is chosen from O and NH,;
contacting a compound of Formula 402 with a compound of formula R;-H wherein R,
is optionally substituted amino or optionally substituted heterocycloalkyl to form a compound

of Formula 403; and

Ry
Rs Y. R
/ 5
R1\/L /
Ili NH»
Ris
403

contacting a compound of Formula 403 with a compound of the formula R,-NCO to
yield a compound of Formula I:

wherein

n is one, two or three;

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

R; is optionally substituted aryl, optionally substituted aralkyl; optionally substituted
cycloalkyl, optionally substituted heteroaryl, optionally substituted heteroaralkyl or optionally
substituted heterocycloalkyl,

Ry is hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl when W is ~C=, and Rs is absent when

W is -N=;
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R4 is hydrogen, halo, cyano, optionally substituted alkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl when Y is -C=, and Ry is absent when
Y is ~N=; and

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

Ri3 is hydrogen, halo, cyano, hydroxyl, optionally substituted alkyl, optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl when Z is -C=, and Rj3 15
absent when Z is -N=; and;

R and R; are independently hydrogen, aminocarbonyl, alkoxycarbonyl, optionally
substituted alkyl or optionally substituted alkoxy, or R¢ and R, taken together with the
carbon to which they are attached, form an optionally substituted 3- to 7-membered ring
which optionally incorporates one or two additional heteroatoms, selected from N, O, and S

in the ring.

44, The use, in the manufacture of a medicament for modulating the cardiac

sarcomere, of at least one chemical entity according to claim 1.

45, The use, in the manufacture of a medicament for potentiating cardiac myosin,

of at least one chemical entity according to claim 1.
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