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[004] Myosin is the most extensively studied of all the motor proteins. Of the
thirteen distinct classes of myosin in human cells, the myosin-ll class is responsible for
contraction of skeletal, cardiac, and smooth muscle. This class of myosin is significantly
different in amino acid composition and in overall structure from myosin in the other
twelve distinct classes. Myosin-ll consists of two globular head domains linked together
by a long alpha-helical coiled-coiled tail that assembles with other myosin-lis to form the
core of the sarcomere's thick filament. The globular heads have a catalytic domain

where the actin binding and ATP functions of myosin take place. Once bound to an
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tropomyosin, inhibits the interaction of actin and myosin. Troponin C is capable of
binding up to four calcium molecules. Studies suggest that when the level of calcium in
the muscle is raised, troponin C causes troponin | to loose its hold on the actin
molecule, causing the tropomyosin molecule shift, thereby exposing the myosin binding
sites on actin and stimulating myosin ATPase activity.

[007] Human skeletal muscle is composed of different types of contractile fiber,
classified by their myosin type and termed either slow or fast fibers. Table 1

summarizes the different proteins that make up these types of muscle.
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[008]

In healthy humans most skeletal muscles are composed of both fast and slow

fibers, although the proportions of each vary with muscle types. Slow skeletal fibers,

often called type | muscles have more structural similarity with cardiac muscle and tend

to be used more for fine and postural control. They usually have a greater oxidative

capacity and are more resistant to fatigue with continued use. Fast skeletal muscle
fibers are divided into fast oxidative (lla) and fast glycolytic (type lix/d) fibers. While
these muscle fibers have different myosin types, they share many components

including the troponin and tropomyosin regulatory proteins. Fast fibers tend to exert

greater forces but fatigue faster than slow fibers and are functionally useful for acute,

large scale movements such as rising from a chair or correcting falls.

[009]

Muscle contraction and force generation is controlled through nervous

stimulation by innervating motor neurons. Each motor neuron may innervate many
(approximately 100-380) muscle fibers as a contractile whole, termed a motor unit.

When a muscle is required to contract, motor neurons send stimuli as nerve impulses
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fatigue. Eventually, surviving motor neurons die, resulting in complete paralysis of the
affected muscle. Both diseases are commonly fatal through the eventual loss of
innervation to the diaphragm, resulting in respiratory failure. SMA is a genetic disorder
that arises through the mutation of a protein, SMN1, that appears to be required for the
survival and health of motor neurons. The disease is most common in children as the
majority of patients only survive until 11-12 years of age. ALS is a disease that arises
later in life (Age 50+) and has a rapid progression from initial limb weakness to
paralysis and death. Common life expectancy after diagnosis is 3-5 years. The cause
of disease for most ALS patients is unknown (termed the spontaneous form) while a
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optionally substituted aryl, optionally substituted heteroaryl, and optionally substituted

heterocycloalkyl;

R* is selected from optionally substituted aryl and optionally substituted
heteroaryl;

R® is selected from hydrogen, halo, hydroxy, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted amino, optionally substituted
alkynyl, optionally substituted cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted alkoxy, sulfanyl, and sulfinyl; and

R® is selected from hydrogen, halo, hydroxy, lower alkyl, and lower haloalkyl.
[013] Also provided is a pharmaceutically acceptable composition comprising a

pharmaceutically acceptable carrier and at least one chemical entity described herein.
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muscle, comprising contacting the skeletal muscle with an effective amount of at least
one chemical entity disclosed herein.

[018] Also provided is a method of increasing efficiency of skeletal muscle,
comprising providing an effective amount of at least one chemical entity disclosed
herein and allowing the at least one chemical entity to selectively bind to the troponin
complex of fast skeletal muscle fiber of the skeletal muscle, whereby the efficiency of
said skeletal muscle is enhanced.

[019] Also provided is a method for increasing time to fast skeletal muscle fiber
fatigue, comprising providing an effective amount of at least one chemical entity
disclosed herein; allowing the at least one chemical entity to selectively bind to the
troponin complex of the fast skeletal muscle fiber of the skeletal muscle; and allowing
the fast skeletal muscle fiber to respond with enhanced force and increased time to
fatigue as compared to fast skeletal muscle fiber untreated with the chemical entity.
[020] Also provided is a method for sensitizing a fast skeletal muscle fiber to

produce force in response to lower concentrations of calcium ion, comprising providing
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ADP = adenosine triphosphate

ATP = adenosine triphosphate

BME = beta-mercaptoethanol

c- = cyclo

CDI = carbonyldiimidazole

DMF = N,N-dimethylformamide

DMSO = dimethyl sulfoxide

(DPPF)PACI;= [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(ll)
DTT = Dithiothreitol

EDTA = ethylenediaminetetraacetic acid
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WO 0w9/0pB24] Al so provided is a nethod for i ncrReBEURY09/000686
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di scl osed herein; allowing the at | east one chem cal
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EtOAc\?/\her eby theet?'%%g%%g?aet al nmuscle fiber responds with
EtOH enhanced f csthanand/ or increased tine to fatigue as
conpared to fast skeletal nuscle fiber exposed to the
g first Tal ciY@®Mon concentrati on but not conprising
h or hi he baund ex. [022] Other aspects and enbodi nents
will be apparent to those skilled in the art fromthe
i- foll owt ng dedail ed description. [023] As used in the
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min (1 1 DIfPUWethiothreitol EDTA =
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min = minute

mL or ml = milliliter

mmol = millimole

MMP = matrixmetalloproteinase

MW = microwave

n- = normal

Ph = phenyl

(PhsP),Pd = tetrakis(triphenylphosphine)palladium(0)
(PhsP)2PdCl; = dichlorobis(triphenylphosphine)palladium(ll)
rpm = revolutions per minute

rtor RT = room temperature

s- = sec- = secondary

t- = tert- = tertiary

THF = tetrahydrofuran

vol = volume equivalent in mL/g or L/Kg for the limiting reagent unless

otherwise indicated
[025] By "optional" or "optionally" is meant that the subsequently described event



7 WD 2009/ 099594 PCT/ US2009/ 000686 Et = ethyl EtQCAc =

ethyl acetate EtOH = ethanol g = gramh or hr = hour
WO 2008/09804 kg or Kg = kilogram | or L = |iterPCIZvRR089/000686

i quid chromat ography- nass spectronetry mz =

mass-to-charge ratio Me = nmethyl NVR = nucl ear _

magneti c resonance mn = mnute rrg =mlligram mn =
' nL or :mlllllter =mllinmle MWP =

or Circﬁfnﬁlsg?’i??emw anav Sk aeur, Andha the theod@ﬁwnﬂonineiudﬁalmstances
e R R A SR oS 2P P AR e i dps s Pt o
exampile dlaptiboatiypsabstitusdakyp mphm)s§§|bbﬂdl ARyl bhd "s@Bstituted alky!”
as defr gaeﬂt | oﬁé@ﬁﬁ}%mﬁgrts?oolg b)(/) ;hose skllled lrrTl1 t%gn;)rs rv?&hu ﬁeespesc’;i to any
group containing one or more substituents, that such groups are not intended to
introduce any substitution or substitution patterns that are sterically impractical,
synthetically non-feasible, and/or inherently unstable.

[026] "Alkyl" encompasses straight chain and branched chain having the indicated
number of carbon atoms, usually from 1 to 20 carbon atoms, for example 1 to 8 carbon
atomns, such as 1 to 6 carbon atoms. For example C1-Cs alkyl encompasses both
straight and branched chain alkyl of from 1 to 6 carbon atoms. When an alkyl residue
having a specific number of carbons is named, all branched and straight chain versions
having that number of carbons are intended to be encompassed: thus, for example,
"butyl" is meant to include n-butyl, sec-butyl, isobutyl and t-butyl; "propy!" includes n-
propyl and isopropyl. "Lower alky!" refers to alkyl groups having one to seven carbons.
In certain embodiments, “lower alky!” refers to alkyl groups having one to six carbons.
Examples of alkyl groups include methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-
butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, 3-methylpentyl, and
the like. Alkylene is a subset of alkyl, referring to the same residues as alkyl, but having
two points of attachment. Alkylene groups will usually have from 2 to 20 carbon atoms,
for example 2 to 8 carbon atoms, such as from 2 to 6 carbon atoms. For example, Co
alkylene indicates a covalent bond and C, alkylene is a methylene group.

[027] "Alkeny!" refers to an unsaturated branched or straight-chain alkyl group
having at least one carbon-carbon double bond derived by the removal of one molecule
of hydrogen from adjacent carbon atoms of the parent alkyl. The group may be in either
the cis or trans configuration about the double bond(s). Typical alkenyl groups include,
but are not limited to, ethenyl; propenyls such as prop-1-en-1-yl, prop-1-en-2-yl, prop-2-
en-1-yl (allyl), prop-2-en-2-yl; butenyls such as but-1-en-1-yl, but-1-en-2-yl, 2-methyl-
prop-1-en-1-yl, but-2-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl, buta-1,3-
dien-2-yl; and the like. In certain embodiments, an alkeny! group has from 2 to 20

carbon atoms and in other embodiments, from 2 to 6 carbon atoms. "Lower alkeny!"



t- =tert- =tertiary THE = tetrahydrofuran vol =
vol unme equivalent in mJg or L/Kg for the imting
WO ewgemsIunl ess ot herw se indicated [025] By PCT/US2009/000686
"optional™ or "optionally" is neant that the
subsequent |y descri bed event 8 WD 2009/ 099594
PCT/ US2009/ 000686 or circunstance nay or nmay not

occur, and that the description includes instances
refers tatadiranyl BEounschavieg t‘dpﬂ@l§ﬁ%@%[ﬁ@@soccurs and i nstances

[028] | n ')—Q@ﬁ&/ﬁgl{ ééfe%’ E@FH%saﬁREteoemhgﬁ qr yg?)r{{?’cll'{a\fn alkyl group

sub enconpasses b
having as 138t bhe b ei-kHion @iplelbbnd eeribed Wthétremdvlal betwo molecules

under stood by those skilled jn the ark
of hydregerafrpm adisapnteabaNAtAR SPIdhePareRieal Hodbbi Lﬁﬁ‘g"y' groups

mcludeSE@fS§ #‘ﬁﬁl?é’boﬁ) ﬁ)ﬁ)(mmrjogkﬁ%\g%@ch%s %?Pngfﬁ-yﬁ'bYop -2-yn-1-yl;

ion or s atterns
butynylstsebhta%l Byt-1-gpriagh bagh yn-3yhtthuid-gad1-yl; and the diké binecertain

embodRantP A AUAY haTEMp A HORGA (& AT CRTOR FIRIE BEG RS e
embodMEHRE r&h $8 8%’5{@6@5?00 g.s'cgwt of dikyrlreférs48 é!l%frﬂﬁ@roups having

atons, Tor exa atons, such as
two to ﬁx@artmm atons. For exanple Cl- C6 al kyI enconpasses
strai ght and branchetrjna:‘fha n

[029] carBysloalohandigniss aAoRApMAIE Gaibacy Qi g, UsSBliEpFing from 3
to7 rm@ WahsSn 8fo rﬁ?rﬁ@ﬁ g%%&aﬁﬁgatlﬂbie&bﬁﬁé\?@gné@ rabfcdé&bn-carbon

hai'n versions at nunber of carbons are

double ibohes dERampldseoferymirglrg srdups nctyde oyclepeapyl,eyclobutyl,
is meapt to inc

cyclopanintygipPaREnY wp&ohexvlpaaﬁwcfgﬁﬁ%ﬁweesHvé‘fﬁ%swggﬂand caged
fing grduﬁ:%%lfb‘i’\yés noldganal Kyl " refers to al kyl gr oups havi ng

O seven carbons. In certain enbodi nents, "Il ower
[030] al W)He terraf'hllmxlyb refieks/to theognosph&raliyl, includisgsram 1 to 8 carbon

atoms gf?%ﬁralgb,t ?Sowqyﬁﬁon}‘gu%ﬁouFasndsggmgaﬂﬁ;{&\g K% eof attached to
the pargthtku?tQ%‘frﬁbu%@aﬁ%edﬁy)gbn E&Qﬁ\@l‘éé/incldb@@@ﬂﬁdiy, eltifony, propoxy,

3-ret hyl pentyl, and the |ike,
Isopromichmmpmy@mbxs@ohexylaxskand thefike.'Layer gl safes to alkoxy
ues as but having two points of

| k
grouPsélof‘zLadﬂWQrﬂ e% ¥ Id&ﬁ% "§-oups will usually have from 2
[031] tO T%% t@ﬁhb@,nbéﬁt@t@d alkfo‘ilg" RferstoaalRoxyowhetsin ihe attyd constituent is

such as from2 car bon atons. For exanple, Co
substituted (i.e., -O- (substltuted alkyl)) wherein "substituted alkyl" réfers to alkyl wherein
one or more (such as up to 5, for example, up to 3) hydrogen atoms are replaced by a
substituent independently chosen from:

-R® -OR®, optionally substituted amino (including -NR°COR®, -NR°CO2R?,
-NR°CONRPR®, -NR°C(NR)NR°R’, -NRP°C(NCN)NR°R®, and -NR°SO;R?), halo, cyano,
nitro, oxo (as a substitutent for cycloalkyl, heterocycloalkyl, and heteroaryl), optionally
substituted acyl (such as -CORP), optionally substituted alkoxycarbonyl (such as
_CO,R®), aminocarbonyl (such as -CONR"R®), -OCOR®, -OCO;R?, -OCONR’R’,
-OCONRPR®, -OP(O)(OR®)OR?, sulfanyl (such as SR), sulfinyl (such as -SOR?), and
sulfonyl (such as -SO;R® and -SO,NR°R°),

where R? is chosen from optionally substituted C1-Cs alkyl, optionally

10



al kyl ene indicates a coval ent bond and C, al kylene is
a net hyl ene group. [027] "Al kenyl" refers to an
wap®ansst ed branched or straight-chain al kyl BEDUS2009/000686
havi ng at | east one carbon-carbon doubl e bond derived
by the renoval of one nolecule of hydrogen from
adjacent carbon atons of the parent alkyl. The group
in either the cis or trans configuration about

subst'tlﬁ%d aui?@nyb aptiraaly substiutad alkyrdnoptigpallysubstitutadaryl, and

to, ethenyl; propenyls such as
OpthnQH%S lthét ﬁ%t@r&f&b 1-en-2-yl, prop-2- en-1-yl

(aI R)?llé ch?ssérpfrarreH BpﬂbnalwwhﬂeEL&hCaalkyl optionally substituted
n -
cycloa'ygyépppfm@ﬁllxsybstmy{@d Qet:_qqoqyg}qmlkﬂupptzor@{[ylsghsntuted aryl, and

dien-1-yl, buta-1, 3-
OptIOngW ggﬁﬂvt%dyﬁ%}eﬁﬁg&[%% In certain enbodi nents, an
al kRrfyd mglepepdbaﬂy thoser? from R{)drogen @;btwﬁallgrsildsﬂtuted Ci-Cs

ot her enbodi nents, from2 to 6 carbon atons. "Lower
alkyl; gy kenyl" 9 WO 2009/ 099594 PCT/ US2009/ 000686 refers to

aI K n&hF Q{C?%?(z Fi@pit@netn% \kﬁlcﬁ'tﬁeggfé’gﬂéﬁh%& %8lm an optionally

yny unsat ur at éd br anc

substltsxtechhgwrecymmkyilgmUpgandip havi ng at | east one
carbﬁg car bon tr| bond deri ved t he renova

T easTo aplionBl sy Buior aRuRds LBSHRSIEHIL iadsRgndently
substnt‘&fe& With RAECH mBkd A.JchTé(éjbﬁﬁ tvsﬁ# ¥ iilecd A Qﬁ’cuehﬁchﬁgsendently
ut et hyny as

are not limte ) propyny S suc
selectexd trpm Cy+G4 aligyl, apd opeteroaryll ayyl; C1 -Cutalky}, betarobnd<4-C, alkyl-,

Cr-Cs Pioaliy) oG xR D salkviohany abrt Ak QB Qg Ca haloalkyl,
i €0, SN BLNE. 14 DL kO ok

-N(C/-EL lafky))( C gCa by [plaemylyy -NH(C 11y a;lky(lpbanyimrm/arioomi‘o oxo (as a

substip 2 Ve e S R o oIk SRS Al hac - ey
-CON(éhﬂc élrag)(@ycpsmw LC@WCQICJ%&XHW) QONH, MN#C(%Q -C4 alkyl)

bon-car bon doubl e bonds 1 es of cycl oa

-NHC(@)MQQYI)nd‘i(@deCcakaBﬁl(@wm chlkylr)mlN(% chlkyb@é@)(phenyl)

O, BRILLE Rl ARy, BRI s0RIEe .-
soz(cli %@llj OYT)Wesos(ﬁﬁerﬁw)kosmz(metﬁhégiag(r@hgs@gng?r gbgunm, -Cy alkyl)
-SO:NbiRY -NEKREIA(E 1 Soralkhr-MH SR (BhEN oAt N HER(C1-Co haloalky)
[032] thelhes% &ehits I?ﬁr%etn?s a substituted alkoxy group is "polyalkoxy" or -O-
(optionally substituted alkylene)-(optionally substituted alkoxy), and includes groups
such as -OCH,CH;OCHS3;, and residues of glycol ethers such as polyethyleneglycol, and
-O(CH2CH;0)CHj3, where x is an integer of 2-20, such as 2-10, and for example, 2-5.
Another substituted alkoxy group is hydroxyalkoxy or -OCH,(CH;),OH, where y is an
integer of 1-10, such as 1-4.

[033] The term "alkoxycarbonyl" refers to a group of the formula (alkoxy)(C=0)-
attached through the carbonyl carbon wherein the alkoxy group has the indicated
number of carbon atoms. Thus a C4-Cg alkoxycarbonyl group is an alkoxy group having

from 1 to 6 carbon atoms attached through its oxygen to a carbonyl linker. "Lower
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the parent structure through an oxygen. Exanples
i ncl ude net hoxy, ethoxy, propoxy, | SOpropoxy,
wae yeboprsepyl oxy, cycl ohexyl oxy and the |ike. "RCIER2009/000686

al koxy" refers to al koxy groups containing one to siXx

carbons. [031] The term "substituted al koxy" refers to

alkoxy wherein the al kyl constituent is substituted

(i - O (substituted alkyle) wherei n "substituted
alkoxmawpny tefersstoran alkeyycabengi grouprwhereimthiecalikony greup is a lower

, for exanple, up to 3) hydrogen atons are
alkox;”‘@rqtugced by a substituent independently chosen from

[034] - RaTheCtBhn "gbstitotdd aikexpsdrobrylefefard fothel uﬁctsﬂﬂstltuted alkyl)-
-NRcO2Ra, - NR CONRbRc, -NR bC(

O- C(O)Nwh@@ RN I9%OWP i aﬁachqdmmarenhaﬂr@ctuc@ HH@ugh ihe carbonyl
functlcﬁ?%ﬁ e)‘ %@?/ g PE‘%GB&%@[}EH erg err%g ﬁ?lll %8{? one 9r more (such as up to

5, for exdrapiet ubetd QQWdrégeW ateas aﬁ‘éﬁﬁlacé@bywwb%tuent independently
substituted al koxycarbonyl (such as -CO2Rb),
Chosearﬁ%car bonyl (such as - CONRbR), - OCORb, -0002Ra,

h syl a
as _ggg Y, SUPWUC @%9) O;(ﬂ%gu%ﬁg Nﬁ%g:lr%/ﬁiﬁ?gﬁcﬁoﬁ
NR"C@IR@@‘ZENI%MNRW NR"W(NCN)RR“Rs mmﬂ"s;ow) halo cyano,
i onal | substituted Cl- tionally
nitro, GG SUbABENt tRposSr sk beleratsiealkvi aaadateisry). optionally

substlﬂﬁé# 98@' EMC@‘é?sg:'r%ﬁ("f)e%ﬁ‘%@@y&{bsgﬂhé?er s ﬂcﬁ\"&ﬁyl (Sl ras
-cozni’nmnof:ammyu (st amamow RO&5|t-O0ORY -CICOQR%\I IQ(IONR"R°

-oco§ik] ﬁé@?ﬁéf@%“te TaBigHSh 3 SR BulFRY sathan SOR), and
sulfonf\r(ghch ggemq) -'éd ﬁﬁhﬁﬁl tuted heteroaryl; and Ris

epen osen from ydrogen and opti onaIIy
subwheteJRéds Cheﬁun frahk pptiorallyRubstituted Ca8¢ atkyk optionally

cunsfad 5Py, ol e A Sl s, ano

optnonWé@os‘%ﬁGﬂéd"rﬁEtb%ﬁ’rkdy substituted group is

urisupstituted or ependently substituted with one

or Rofsechesarhfrasm dneptionally substituted CsCb atkivi, Laptiomally substituted
cycloa‘k%%%%gﬂgﬁ)tl Iszbstituted heterocycloalkyl, optionally substituted aryl, and
optionally substituted heteroaryl; and

R° is independently chosen from hydrogen and optionally substituted C1-C,4

alkyl; or

R®and R®, and the nitrogen to which they are attached, form an optionally
substituted heterocycloalkyl group; and

where each optionally substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or three, substituents independently
selected from C4-C4 alkyl, aryl, heteroaryl, aryl-C4-C4 alkyl-, heteroaryl-C4-C4 alkyl-,
C,-C4 haloalkyl, -OC4-C4 alkyl, -OC;-C,4 alkylphenyl, -C4-C4 alkyl-OH, -OC;-C4 haloalkyl,
halo, -OH, -NH,, -C4-C, alkyl-NH, -N(C4-C4 alkyl)(C4-C4 alkyl), -NH(C+-C4 alkyl),
-N(C+-C, alkyl)(C1-C4 alkylphenyl), -NH(C4-C4 alkylphenyl), cyano, nitro, oxo (as a
substitutent for cycloalkyl, heterocycloalkyl, or heteroaryl), -CO;H, -C(O)OC+-C4 alkyl,
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sel ected from Cl-C4 al kyl, aryl, heteroaryl,
aryl -Cl-C4 al kyl -, heteroaryl-Cl-C4 alkyl-, C-C4
whadooabdsyd , - OCl- C4 al kyl, -OCl-C4 al kyl phenyl PCF/ Q32004000686
al kyl -OH, -0OC1-C4 hal oal kyl, halo, -OH -NH2, -Cl-C4
al kyl -NH2, -N(C1-C4 al kyl)(C1l-C4 al kyl), -NH(Cl-C4
al kyl), - N( Cl-&A4 al kyl) (C1-C4 al kyl phenyl), -NH(Cl1-C4
cyano, nitro, 0oxo substi t ut ent

'CON?CI&‘:% ?HWB% Fickia alid), e%’d(@‘apkﬂk(yl)orcﬂéﬂ'&r oHH;Q(P)(Q -C4 alkyl),

oS S5 SRR RS b o

-C(O)Gk-@l@lkyl mwcﬁphkmdhbny* m@)@C?hKWaﬁgﬂ Oﬁ@b)@l C4 alkyl, -
ﬁ( C&O phe

SOz(Car HLSTN z&ﬂh@av'w%dq& efpplhal a‘;m C Hml-SQzNW& -C4 alkyl),

SO SV c; AIRED Wy ARORL o rs,

[035] - Sg?NH(l predend tp, theWS@Bé @LW@)@'(&WI%C(O)“‘BWP‘J@@L' lheteroafyl)
an

CIO)- bR IR (P Lubatsin ks §reum Bratiashed to the parent

s BUNEHORY cobenly1ph BB B SRRy rterory, o

heterocylclbaﬂkglsam mqmalls'lsubsamtedﬁsl&@ﬂ%ﬂﬁéﬂ heasieh. E&ahfble§|rﬁﬂude
col ether s pol yet hyl enegl ycol, and
acetyl gy va/lxttfv WoxtrarhoRycbertyloxyaarbandrand the like.

" Si d
L°Weﬁ§°@x§é*g;%‘*&8 f°$f P ha 805 to s She SCRE kT eers to the
group Qsaeyl. i nt eger of 1 10, such as 1-4. [033] The term

al car on erstoa oup of the formula
[036] (alt ;ﬁ ! °atr9 ﬁéﬁ ﬂi“hﬂb‘?}g% '\T‘Hé car bonyl carbon
[037] WheTgé ﬂerhh@scﬁiéfmﬁéd%rﬁm" héfer ii@tﬁégﬂ&@t RKHRNUPOGRIRE

carbon atons. Thus Cl- Co al koxycarhb group is an
wherelal koxy group havi ng from1l to 6 carbon atorrs attached

bods Bodserrid Sl iy subsiyEes alopy opimaly

substlthﬂsdaélkﬂ' 69ﬁ&ﬁé’ﬂ)}0§uﬂ¥§tltgfe@l’c%d{8ﬁl(ﬁ' 6‘pﬁcﬂ?all2'§£®é¥ttﬂé@3:€yl dptionally

| ower rou The' t'erm "Subs
substltutedﬁ@rbanw@myl amfmrbmylheptgrrmjlp substitited angdoptionally

s S B LR O bl ot

alkoxy@mdom/weealfnysalrb@tsutfaﬁgdahefers to al kyl wherein one or
nore (such as u for exaég up to 3) hydrogen

at dﬁslseﬁ’fl@sleé\pfr@mezpt&ﬂaélY§ub§tIﬁUt atkyl, m@peatﬂ;eaubsfututed
cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl, and optionally

substituted heterocycloalkyl, and wherein

substituted alkyl, cycloalkyl, aryl, heterocycloalkyl, and heteroaryl refer
respectively to alkyl, cycloalkyl, aryl, heterocycloalky!, and heteroaryl wherein one or
more (such as up to 5, for example, up to 3) hydrogen atoms are replaced by a
substituent independently chosen from:

-R?, -OR®, optionally substituted amino (including -NR°COR®, -NR°CO,R?,
-NR°CONR®R®, -NR°C(NRY)NR°R®, -NR’C(NCN)NR®R®, and -NR°SO,R?), halo, cyano,
nitro, oxo (as a substitutent for cycloalkyl, heterocycloalkyl, and heteroaryl), optionally
substituted acyl (such as -CORP), optionally substituted alkoxycarbonyl (such as
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chosen from -Ra, -OR b, optionally substituted am no
(i ncluding -NRCORb, -NRcCO2Ra, -NRCONRbRc, -NR
wh G{obiRedsNRORC, - NRbC( NCN) NRbRc, and - NRcSO2Ra) PCTTEE2909/000686
cyano, nitro, oxo (as a substitutent for cycloal kyl,
het erocycl oal kyl , and heteroaryl), optionally
substituted acyl (such as -CORb), optionally

CORSraminestEY (§Etas ONTHD ROL SRS ORECRGANR R’

T T Rb - | a
-0CONFEREIQERIGR" Sl PR SR sy (it s FORY. and
SO O D T ot oLl

U REts ehosen HoRe aplionasuhskd SubGe BIKYL diptighesubstituted
alkenyl ARl L SHEREY s Ualional b sRdeeriaty) tand optionally

substitled hefstolyylsubstituted O -C6 al kyl, optionally
sub%t ituted cycloal kyl, optiaonpall tfbsﬁi tut ed
(&)

heRariveliesen Moy H. aptippaty Fypliier G e dllyppiianaly substituted

ti . o P Y

oycloaf SRR ST BEH S OB EprBAeh Sy i ot and

optionafiyBabstituteatih€tbrédryl;adrdyl ; or Rb and Rc, and the
nitrogen to which they ttached,

re .
op - SR indapendanty choea Tiogh By HERSRANk pPURFApsubsifited Cr-Ca
. e C ¥ .
byt of RE BB Rt e B Mt SR 1P drfaihed Jorm.ap opeonaly
substituted Meterocgeloblkgbgroup; andoyhene g¢duheaptionadlytsubstitited group is

s SR eSS b PP b e, o e,

i y - | K -Cy- -
ot G R o 0 By oy -l
heterodrlﬁllt@)?-Cu?Hsyl-, KIH|2C4 lhﬁlbatkylmO@ic-:iZNIaﬂsgl,l-'ﬂ((tilC@aIkylphenyl, -C1-C4

a - - NH( Gl NG
L e
). NACS AN IS By GLOS Sy ey KB Caalihen

cyano, aitkoy loxol(as\aCs ditxidiEed Sercyeorikyboneter anessakyl. ooneteroany).
coH B RS b RS 2L :cONRNEC atky),
-CONH;, -NHC(0)(C+-C4 alkyl), -NHC(O)(phenyl), -N(C1-C4 alkyl)C(O)(C1-Cy4 alkyl),
-N(C;-C4 alkyl)C(O)(phenyl), -C(O)C+-C, alkyl, -C(O)C4-C4 alkylphenyl, -C(0)C4-C4
haloalkyl, -OC(0)C4-C, alkyl, -SO2(C1-C4 alkyl), -SOz(phenyl), -S0,(C1-C4 haloalkyl), -
SO,NH,, -SO,NH(C1-C, alkyl), -SO.NH(phenyl), -NHSO,(C1-C, alkyl), -NHSO2z(phenyl),
and -NHSO(C1-C,4 haloalkyl); and wherein

optionally substituted acyl, optionally substituted alkoxycarbonyl, sulfinyl and
sulfonyl are as defined herein.
[038] The term "substituted amino" also refers to N-oxides of the groups -NHRY,
and NRYR? each as described above. N-oxides can be prepared by treatment of the
corresponding amino group with, for example, hydrogen peroxide or m-
chloroperoxybenzoic acid. The person skilled in the art is familiar with reaction

conditions for carrying out the N-oxidation.
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-NHC( O (phenyl ), -N(Cl-Ca al kyl)C(O (C1-C4 al kyl),
-N(C1L-A al kyl)C(O (phenyl), -C(OC1-C4 al kyl,

WO S{op®FILA al kyl phenyl, -C(O) Cl-C4 hal oal kyl , PCT/US2009/000686
-OC(O CL-4 al kyl, - S02(Ci1-c4 al kyl), -S02(phenyl),
-S02(Cl -C4 hal oal kyl), -SO2NH2, -SO02NH( G -C4 al kyl ),

- SO2NH( phenyl ), -NHSQ2(Cl-C4 al kyI ) NHSO2( phenyl ),

i
[039] ? ﬂ&g?ﬁ@% ( g&@@aﬁragggl} Egﬂle}s t gropgr—QyQN@E’l% %\r/f?erteoRb is chosen

v HAEH Kb 6 o P SAUEAARHLY KB, gty

substumnecd)bgterohyacloalkgalooptuohumpsmmmtewa Raddvdpionally slisyfituted
heteroaryl, and heterocycloal kyl are optionally

hetem@@)és?l‘i'ut ed as described herein. Exanples include

aceRyls mﬁ%@ ypénpgﬁﬂ@]%é}p?’rbm ‘Bgnyﬁgw%l{dt %:Stuqnq(lg substituted C1-C,

but oxycar bon nzyl oxycar
alkyl; drLower - acyl " refers to groups contai ni ng one to SIX
car efers to the group O

[ 038] aﬁ'ﬂﬁ@'ﬁ%‘ ¥9.ﬂﬁ)%ﬁ6' WithtB? SitFgamio ‘ghl@bﬁhewﬁze bpoad] form an
optlona_lﬁﬁsﬁt%tmtea ZtPg e | g c ggéﬁﬁ ?:rbgﬁnﬁlygpge)ggf&%bawgvmch
optuon@ljyt moh@lelsyl euB sdditicred hatéroatomepeleated frgm ©ybs aindu® @tlthe

N bstituted | oal kyl, optionall
rero BRI S ot |5 cubsttbred
l
car\pﬁ@aew@wku?ﬁﬁhwagg&@nx. SRR isbsH g,tszé% We&e of more

aryl, optional ute eroa
SUbStltgatD@tlndeperddemtyesejeytelddmmﬁ1 C@plkyd;rmyl yleserbatyltamyeda C4 alkyl-,

fi |
oo BN LSRRI b, B LB ot T bt .
h | Kk | t
o CEED 0l W 5 20 a4 1o o
alkyl), ﬂ‘i}b@w@uaﬁ‘d')hdﬂ@m@yalkyb)l(@ym akydphmmpl-Nl-t(Cb-ﬂ‘;l alklylpﬂenyl)

cyano, Fifd, oxgf U £ Bpbitiuidintor evGorih belsrRordoaudf Ganegaroam
-COH ach(b)dmt@s akye - e@brk%d1-cgaﬂ<yhﬁtﬁt:%'iw) V@@”m@m? aﬂﬁ/l)

nore (sucn as u

-CONHy¢ m&é@me@ b, WNHE(Okabenyh, uwcﬁewmmoﬁ@xmy-m alkyl),
NG SRR PRl S B B R e e .
haloalkhiCLORYBRBRC,, alki?, SONCYORARY!), B0, (phBaRR280 ,Chad haloalkyl), -
SO2NH;) SO;NH(C+-Cs alkyl), -SO;NH(phenyl), -NHSO5(C+-Cs alkyl), -NHSOx(phenyl).
and -NHSO,(C+-C4 haloalkyl).
[040] "Aryl" encompasses:

6-membered carbocyclic aromatic rings, for example, benzene;

bicyclic ring systems wherein at least one ring is carbocyclic and aromatic, for
example, naphthalene, indane, and tetralin: and

tricyclic ring systems wherein at least one ring is carbocyclic and aromatic, for
example, fluorene.
[041] For example, aryl includes 6-membered carbocyclic aromatic rings fused to a
9- to 7-membered heterocycloalkyl ring containing 1 or more heteroatoms chosen from
N, O, and S. For such fused, bicyclic ring systems wherein only one of the rings is a
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nitro, oxo (as a substitutent for cycl oal kyl,
het erocycl oal kyl , and heteroaryl), optionally
waewsieset ed acyl (such as -CORb), optionally PCT/US2009/000686
substituted al koxycarbonyl (such as 13 WO 2009/ 099594
PCT/ US2009/ 000686 - CO2Rb), am nocarbonyl (such as
CONRbR) - OCORb, OCOZRa - OCONRbR, - OCONRbR,
-OP(O (ORb)OR', sulfan (such as SRb), sulfinyl (such
carboc;g:g,lc agomatic ringq the pping pﬁggrﬂf@ﬁngg\ayg@%tr@ntéprbocychc aromatic

g o SRy By o R RNl beons

derivatiaék any Ihaviny thenfaéé yammes iait ving cataimisyamel narmed iasrslbsyituted
substjtuted aryl, and tionally subst i tuted
phenylene radisals: Bivalent kadifglsd riveddiam usialentpelycyclic hydrocarbon

ccaYHoAL A G -1 1 80 BESRLYBHER Bl e caron

atom witip thefrek lvalendesaret lmamédajyydlddlag t-ideme'i torthelname of the
substituted heteroaryl; and Rc is i nde endent | %{h .
corresppRERGHHYalgBhradieAloBid. o AAPYTY 8RR WitB dWe; Raints chment is

termed ﬂ%{)ﬁ@}ﬁﬁ%% %\ké‘\‘fernbf)??%f‘gﬁg%%th%%‘ gb BG¥rI&H $n any way with

an opti ona
heteroang} sepanatslyp dekiped dgretop; Hencb vihene oemﬂrecqﬂrboqadlilc)aromatic rings

supsti tuted unsubstjtuted or i ndependen
s fuseckigs i NPy IR REOBRUR G, INS ISR UHBGY SySiEM B héteroaryl, not
stituents independently selected fromCl-C4
anyl asylé'i"ﬁﬁd hae?ﬁlp heteroaryl, aryl-C -C4 al kyl -

[042] hetAmataxy! reflersOtb thekgnoup -Q-aatkylaSmailddy, "hei@mr@{koxy" refers to
| kyl , .- OCR- | kyl l,.-Ci-
the grmﬁ%'r(%awoarﬂ?'b?ary@@h RS to Qa6 anﬂyﬁeméw'wdg@s to the

group @I,ﬁ%g&% al kyl), -NH(C1-C4 al kyl), -N(C1-
4 al kyl phenyl), -NH(CL-C4 al kyl phenyl ),
[043] cyéma]kynﬂl refers tomre(%murswbichiamazymmdiety is\attachel\tb the parent
eteroc cI 0

structurgwa, ﬁé%@Eéﬁ!W %s?%?:l%@él tzﬂqayf )p e (f(% @]!vmyl

phenylaﬂklkdrﬂd the h@“ﬁ%tem%‘?@k@) fter<d é"ré‘éﬂil)le in wh|ch a heteroaryl moiety
HC( O (phenyl ), -N(Cl-C4 al kyl) é yl),
is attached @ﬂ@paﬂenysgrmgmm ;yhaealy ajkyl r&s(d]a)cf;l xamalelsynglude ‘furanylmethyl,

O Ci1-&4 hal | kyl
pyricinyTropt- Sy iR Y AN e iRe) B kg1 ) 02 phenyl )

[044] - SPRAIShefonH A tefbs to-fludHAdEhloriRe 2 bidrRine(dr lablﬁé Dihaloaryl,
- SO2NH{ phenyl ), -NHS@(|C1 C4 al k 1), -NHSCQ2( phen

dihaloalgylg tril { elc. e 40 aafllapd)alky isybgtiarted with a pluraYty of halogens,
but not necessarily a plurality of the same halogen; thus 4-chloro-3-fluorophenyl is
within the scope of dihaloaryl.

[045] "Heteroaryl" encompasses:

5- to 7-membered aromatic, monocyclic rings containing one or more, for
example, from 1 to 4, or in certain embodiments, from 1 to 3, heteroatoms chosen from
N, O, and S, with the remaining ring atoms being carbon;

bicyclic heterocycloalkyl rings containing one or more, for example, from 1 to
4, or in certain embodiments, from 1 to 3, heteroatoms chosen from N, O, and S, with
the remaining ring atoms being carbon and wherein at least one heteroatom is present

in an aromatic ring; and
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optionally substituted acyl, optionally substituted

al koxycarbonyl, sulfinyl and sulfonyl are as defined
whegoeiosf 038] The term "substituted am no" al BOT/D&{069/600686

to N-oxides of the groups -NHRd, and NRdRd each as

descri bed above. N-oxides can be prepared by treatnent

of the corresponding amno group with, for exanple,

hydr ogen peroxi de or m chl oroperoxybenzm c acid. The
petnisyslicshetereqycioalkylgingstcandaining eneer Marg. fasgxemple, from 1 to

.o i SRS Rt SO S b Dm0 . v

the remamingoegaberng lbeirg tarbon and ivbegsin it ledsdidzRtetevdatom Ripresent
is chosen fromH, optionally substituted Cl1-C6 al kyl,

in an ar@'ﬁ)‘@l'@lﬁ'ﬂgl y substituted cycloal kyl, optionally

ose) S0 FELTEARY LY b S APt et o

aromatit¢ sing fdsexe tolarg- Ity 7Gmwerédwycmad(y®gehem1dcmbalkybmmg/ For such
substituted Cl1- r% and Rct ﬁken t ogeth
fused, bigychc pateraapy 6'@9r§Vtsbe .v@wr?we@n %08eiRf 1R rngsiGansains one or

I
more BRI R0 Shayfont fef WEARGGE ing. When e
numberldﬁ@ audt@détams ih E@h%ﬁewmyl @lenmre)gjeleds sehese bdtdroatoms are not
and. S ip the  heter yl rin
adjacenb{p,Qie aeHerglneriaie eme %@ﬁféﬂtt‘ﬂs tatab SUERI G S.p0 O atoms in
| I f
e ot ncl e AR n HBRE B e B ol Aeror
and O atmhenmﬂ‘rthdﬁiat@hetdrgd:ycle mnmmbeé trerk 9| Exardplescaf heteroaryl

groups |ﬁg‘%§} Ry arqﬂ,%ptollmlt&?o %u _Q%Lr_e% ak@hm@ge p%%gn@{ssugned
priority ?f iﬂy}@gﬂﬁyrlcf\)kl Ky g}{rld INH@;E) r?)l ghgﬂqy@lﬂﬁgﬂﬁfynmldmyl, 3,5-

pyr|m|d|nyla2£8 pynatzomyloma‘r mdaaolmyuxssoxaztodanyl prazaelyrull dhidaplinyl,
thladlazglp tgfr%d o?é&’e&l g{ heg N %Qfllyl afpams%e@%& Céll A
benzomﬁ@iiﬂdh}\yl mcﬁmw? pyT H‘E(r@ az&Hh, alutﬂdllh&ip razolyﬁ and 5,6,7,8

- N( C1- aIkI

tetrahydrmmulmIIWIk@lv}a{;{r@rgpio;elwdgmvecﬂ(rmymnmaleat hyteroaryl radicals

whose na%eg end %4" ?/"'li}/y lpemO\yaI 'of o%qzy%lrogen atom from the atom with the free

valence are named by adding "-idene" to the name of the corresponding univalent
radical, e.g., a pyridyl group with two points of attachment is a pyridylidene. Heteroaryl
does not encompass or overlap with aryl, cycloalkyl, or heterocycloalkyl, as defined
herein

[047] Substituted heteroaryl also includes ring systems substituted with one or
more oxide (-O) substituents, such as pyridinyl N-oxides.

[048] By "heterocycloalkyl" is meant a single, non-aromatic ring, usually with 3 to 7
ring atoms, containing at least 2 carbon atoms in addition to 1-3 heteroatoms
independently selected from oxygen, sulfur, and nitrogen, as well as combinations
comprising at least one of the foregoing heteroatoms. The ring may be saturated or
have one or more carbon-carbon double bonds. Suitable heterocycloalkyl groups

include, for example (as humbered from the linkage position assigned priority 1), 2-
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hal oal kyl, -OC(O C1-C4 al kyl, -S02(C1-C4 al kyl),
- S02( phenyl ), -S02(Cl-C4 hal oal kyl), - SO2NHZ2,

WO 302MGEL- C4 al kyl ), -S02NH(phenyl ), - NHSO2( QR€TZUS2009/000686
al kyl), -NHSO2(phenyl), and -NHSQ2(Cl-C4 hal oal kyl ).
[040] "Aryl"™ enconpasses: 6-nenbered carbocyclic
arormti c rings, for exanple, benzene; bicyclic ri ng

ens wherein at |l east one ring is carbocyclic an

pyrrolldebr%ﬁT'mIdamhdlM a%ﬁrré/raz@mwta%r&endyhcﬁaﬁ@eﬂslub 4- plperldyl and
2 5-plpéﬁilﬁ)?|| M&rp}%‘l ﬁ Lie 4k %oﬁYe%ﬁlgFe ﬁélﬁblﬁ)@aﬁ-rﬁcﬁﬁﬁblmyl and

I C an

3-morpholiryl mwnbéwWhalneheWV@en & adsigmed pdeaty@)*@uibetlmﬂed
clic aromatjc rings fused to a

heterocgclﬁgﬁwi?-@@ inelugrs g Dateye subﬁatummhrﬁwg%we [P§P=0) or
oxide ( m ﬁﬁ@éﬁts@@&??s%ﬁ%&er il r@oxﬁi'éd m%rgﬁe!jnfi Ye R[S 9dpxo-1-

I'C ring sys only he rlngs 'S
th|omomh651W\@n21009Ad]696-94tHRﬁﬁbt;i$\2ﬂlﬁQV 000686 car bocyclic

[049] oo Patereyclotkyhaacincides bisy QiR Emgebst GRS ERtPIn, P16 non-
aromatlggﬁ%é thgly #ith 3 /Y Qﬁgzadtf)ﬂi; ”Egn{arlr%%?%g%f Qﬁéﬂ%’n atoms in

erivatives vin ree val ences at

additiorrim‘Q-Bdneiafsoaiomsnade;ieaderstl;bselethetjefnbmpjxggsaheselfur and nitrogen,
Bi val ent, radi caI s deri

radi c fy&% from_ uni val en i
as well 66|°9 'P?QP’PWB‘P’B‘E’H?WQ@ Ieagting Joregning betgrgatqms; and the
other ing dlsuchy W9 YG 7 Hiq, SR HRAGN SHARINS T3 hrSAGRR
independently seledted ffitoen waggenf sulfug, amnbnrtmmmiildwgs noti arehwatic.

[050] ¢ lsdieimtabiarBiieamipiin MELERLE e SriaBnisefar formula.
"StereoQ%ﬁ%rgohreefé%ﬁf@}'s‘?tﬁapﬂ|ff8¥Shiyqﬁ theg (\EAFHgWhWOPHst dre arranged in

heteroaryl, separately defined Hence one  or
space. fﬁnwtlomejsthyce agair omterepnwmgas thia¢ afeipod- s_.Mnemnaposable mirror

images gythéﬁ:EXCl oa i%org?){;ﬁrnea t o 1] pagrcﬂ'enag %%Srg Ha'am%ecpeﬁﬁ mixture. The
term "(.& 941§]useﬁr t d@iqréartggér Z{c&a&l@ rhi'rilgjfrg:vg#%}g ébﬁbéh%ﬁ(()a'u
"Dlasterelolrgm@%soarealstqreplsomqnsdhgt ‘havef atr Ieasbmmasymmetgﬁ atoms, but
which are ﬁ&e miree lmag}/es o) égéﬁc’o hoertﬂ?e aBsditte s{:)eregcgherr%?srtxl is specified
according to the Cahn-Ingold-Prelog R-S system. When a compound is a pure
enantiomer the stereochemistry at each chiral carbon can be specified by either R or S.
Resolved compounds whose absolute configuration is unknown can be designated (+)
or (-) depending on the direction (dextro- or levorotatory) which they rotate plane
polarized light at the wavelength of the sodium D line. Certain of the compounds
described herein contain one or more asymmetric centers and can thus give rise to
enantiomers, diastereomers, and other sterecisomeric forms that can be defined, in
terms of absolute stereochemistry, as (R)- or (S)-. Compounds described herein are
meant to include all such possible isomers, including racemic mixtures, optically pure
forms and intermediate mixtures. Optically active (R)- and (S)- isomers can be prepared
using chiral synthons or chiral reagents, or resolved using conventional techniques.

When the compounds described herein contain olefinic double bonds or other centers
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[043] "Aralkyl" refers to a residue in which an aryl
noiety is attached to the parent structure via an
wa@bkdogloossesi due. Exanpl es include benzyl, phenep¢yius2009/000686

phenyl vinyl, phenylallyl and the |ike.
"Heteroaral kyl" refers to a residue in which a
heteroaryl noiety is attached to the parent structure
via an al kyl residue. Exanples include furanylne

of geomstric @isHMetnhand polesaisgeafiediaipervdse, it iscintende v@iﬂ]e

compo%ml if9RAe t%th ﬁgha Z&ﬁ&%@ﬁ’l lgofrle%’ rine, chlorine,

m ne or di hal oal kyl

[051] tr ITmJltOﬁTesz" Qte:strmaﬁﬂllytdistafqt||scﬂ’ﬁdrsaﬂhbyint6|td@m/'ettlﬂyed
with a plurality of halogens, = but not necessarily a

tautomemz‘gtlgn, t'g,atgpntqﬁgaggﬁel% ngbﬁf ispggization and includes prototropic or
proton-$¥ ﬁl?%a@tro?)n zg[tlgg f%él cdn%de%%&'y Subdf of %Bf&elg.’?é? ghemistry.

oary er oar enconpasses:

“Prototriﬁplmah&rmdnmtwmmrdprotonmufctaLuOIﬁenlgatlomhmablviesghe maigration of a
nmore, for exa from1 to in certai

proton afAsnaRisd by qhamef i @Q@d Qfe?ér%rbwg ipieielangs ghe sipgle bond
with an %d!:a%réﬂi §°Hmt GQ%@@ S{\@gr%%ut&%ehggg%ﬁsgﬁﬁsﬁﬁb%ég?2{1 RBNition), a

chemlcatmfcmlhlfrmlm ef tagtbmer$ lcambb teachéd. An e)«anqﬂetodltautomenzation is
dinments, froml het er oat ons chosen from N

Keto-eng] BgiRmenzatiarh A ShEcHE mAMPROf Ralg-aRe B EsHERS he

eror GBS 15 oo 5y ARSI 41 2290 el Aot

examplé of tatﬂbmenlzetlem ixphépall-ketb tautogserizativai Ai spgcificeexample of
re, for ex le, from1l to 5, or. in cer
phenol- Bl ian e B2 oL, the [ekcomyerSpn B AR P AE Ryficig-4(1H)-one
tautomé?s Tnpourdd B rbﬁﬁufael%%ﬂﬁmﬁérr@ atons being carbon
nd wherein at |east one heteroatomis present in an
[052] arAr‘reavmg igrogp of @@ iSanyerauplos ,atd)mtthabwillyIundacthﬁjezaction

condltiopasgaay%¥rgngmoq 6tea%tlrplg§hgégé Chﬁ% Bén@,n%;%%% ion art ian‘gpech" ed site.
Suﬁablé“@*é?ﬁﬂfé‘é‘-‘éfoﬂchydroﬁb@ Unldy otﬁéﬁblseféb‘é%iﬁecpér%yr?élbﬁen atoms,

het eroaryl ring systems wherein only one of the rings
mesyloxyomratmbeormwlphwwlexmenértwlowsgrqupas poi nt of
531 RIS e Dl sPaentR et oo Prgr D euticall
acceptaﬁ}@éﬁgﬁleﬁt" |h8%%s@{y%rﬁtﬁhwgélv%h%,rmépersmn media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agents and the
like. The use of such media and agents for pharmaceutically active substances is well
known in the art. Except insofar as any conventional media or agent is incompatible
with the active ingredient, its use in the therapeutic compositions is contemplated.
Supplementary active ingredients can also be incorporated into the compositions.
[054] Protecting group has the meaning conventionally associated with it in organic
synthesis, i.e. a group that selectively blocks one or more reactive sites in a
multifunctional compound such that a chemical reaction can be carried out selectively
on another unprotected reactive site and such that the group can readily be removed
after the selective reaction is complete. A variety of protecting groups are disclosed, for

example, in T.H. Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis,
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adj acent to one another. In certain enbodi nents, the
total nunber of S and O atons in the heteroaryl group
WO 2000099500r e than 2. In certain enbodi ments, tPET/US108$/000686
nunber of S and O atons in the aromatic heterocycle
is not nore than 1. Exanples of heteroaryl groups
include but are not limted to, (as nurrberedfromthe
i nkage position assigned priorijt yridy

Third Eot;thierio@w Wilay 8 Boagi New, Yorsy(89Phyfor e3,<'amq19r aﬂyﬂwxy protected
formis \éhé'ep%glé%tdérﬂ%gf th% Ig%q{%{s'pﬂ@sny g%gﬁto:ﬁ Y XF)%%UH'&}/IL 'protected

with a hydrofy protexting gfrbu;@d_llaéwisenﬁhmé@élﬁ@bﬂieﬂ reat:m@glﬂups may
enzot hi ophenyl, furanyl, benzofuranyl,

similarlyrhenpiotestadzol i nyl , indolinyl, pyridazinyl, triazolyl,
[055] q“h{b%?rw hap%ra%éﬁtlgel )}13&% %tﬁ%n?ﬁ re ers ‘o sacfts that r detain the

tetra ydr I'soqui no

blologlcélreﬂéctlvlel\fé%£ahd ped eEtias of tm@dompbendmenhmrenchnm which
renpval of one h%'drogen atomfromthe ato

are not m;pl%snaux arterwise endesisakienine@nycageai the sarpaHads dgscribed
herein aw@aﬁmﬁ o?ffoﬁﬁlﬁgca%é %ﬁﬂﬁ{?‘ﬂa{%@ ég‘t's\‘:ﬂ{ \ﬁﬂh Qﬁégﬁ% ence of amino

rou

and/or cartm)dyl dsdurﬁemegroUpts@imﬂarytheretoe?hanhaeeuimauyﬁ:ceptable acid
ap vvlth aryl, cycl oal kyl, or heterocyc oal k

addition gats ﬁaa benfarged w@hmorsaa@taoaciﬁ aad pEganis Acids. Aneéamc acids
from whi'cﬂ‘ggli’tg?:%g l?é‘ EV(?& ] uen é’%F é;(%ﬁ'lg )yHdepqﬂﬁl@heldnﬂgﬁrobromlc

Suc

acid, suI[Lﬁl%SécnﬂS,ymtritea@dppyot;md)rityhéldj andtentiken Gigaglieacids from which
on-aromatic rin usuallyvvlth3t07 rin

salts cary BRGNP el oliE EXaMRle 1AFFtis a5, RTRPIQNIS BEish ORYsOlic goid
pyruvic ﬁ#%@b%d mQ@@SE@e?ﬁéMnlﬁ%{cﬁﬁs‘ﬂé rﬁ@HbﬁXYlS}ﬁBnc acid, tartaric

and 'ni trogen, 'as wel I nat'i
acid, citroooagid] lsemmmalaclcbaminame adid tmandelrcegmdnmelhhaammtmamd
rin be satI rated or

The .
ethanes 6 ACEh P fongidd, saisy e Bet. RERdPadye: Baprppceutioally
acceptal?é‘l%‘%% add?ﬁér‘r‘gﬁl'ts tah BRIl WiftPi E%dfél%nﬁ&@ases

position assigned priority
Inorgam@b@SéQ%ﬁ@WHMDTSMBQO@@b@MB%d |p9Iudel foanemlmple sodium,
m dazol i di n razol.i

potasswgi imjgm a}r;n oal%x,p%qlplam n\(%g]r&es%ms réppéuppzpﬁwer ¥nanganese
alummuﬁa’béﬁb%é nié. GFgDéHié baksés @r'o?ﬁ)\nﬁﬁlfﬁ &4 edeBe detiieddhbride, for

2- nor phol i nyl “and 3- nmor phol i nyl (nunbered wherein t he
exampleopyigany, |secaz§t§i|agy;aj1q)terbaryt@mm)es gmttutagit apines mcludmg

naturally, q?:fgglir?rf §létgs?}\lﬂﬁfqlg %WZr(m)e;:ﬂ %&lfi(]]cgg&{ge's? %6}3}/0 lon exchange resins, and
the like, specifically such as isopropylamine, trimethylamine, diethylamine,
triethylamine, tripropylamine, and ethanolamine. Iin some embodiments, the
pharmaceutically acceptable base addition salt is chosen from ammonium, potassium,
sodium, calcium, and magnesium salts.

[056] A “solvate” is formed by the interaction of a solvent and a compound. The
term “compound” is intended to include solvates of compounds. Similarly, “saits”
includes solvates of salts. Suitable solvates are pharmaceutically ac'ceptable solvates,
such as hydrates, including monohydrates and hemi-hydrates.

[057] The terms "substituted" alkyl, cycloalkyl, aryl, heterocycloalkyl, and
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oxide (-O) substituents, such as piperidinyl N oxide,
nmor phol i nyl - N-oxi de, 1-oxo-1- thionorpholinyl and

W@ 20989%5%0- 1- t hi onor phol i nyl . [049] " Het er ocycPGEIUK3009/000686
al so includes bicyclic ring systens wherein one non-
aromatic ring, usually with 3 to 7 ring atons,
contains at |least 2 carbon atons in addition to 1-3

het er oat ons | ndependent|ly sel ected from oxygen
heteroasyl) Hinless stReryise sypresshndefingd, ratersesmeeiiveibiesalkyl, cycloalkyl,
I
oy, heBABBIAIRY, B RASlo MRl Snl 2 AR B 7L

exampleptp ¢ 3) hydmyérﬁatbsnslaﬁa fepilacenbl p ass ubistitleme irttspgdndently chosen
sel ected from oxygen, sul fur, and nitrogen and is not
from: aromatic. [050] "Isomers" are different conpounds t hat

haygs t bS r CRIFSRTIRS a
[ somérgﬁ% hg?ﬁ 8@’@?‘5%%%&%%‘?% Q/vac'é? ﬁé @t%rrs ar eNﬁtéozR
-NR°CGNRMRYeNRPC(NRINR R®, ENRHC(NQN)NR"RF%md mRFsta) halo, cyano,
stereoi soners that are non-superinposable mrr
nitro, OXQ@@SHPS@%@PM‘P%@XC'°¢(W‘ metﬁrse@ml@albvl Qnﬂahqie'iﬂ@ryl) optionally

substltL{?é'@gEglo(gﬁEﬁ dsS C%)R Bg%ﬁal s\mﬁed-gfo Mc%ﬂ%riy? (HUiGFas

nate a rac ere appro
-CO.RY ammbeamurm(am aﬁreOﬂFé’Rgpl OT®RS, U@Dzha\ke)(’dDNRbRc
t WO aSé [ic atons but

OCONRE RS O R TS HE By ek ascS e Gl (Sun a5 -SORY, and
d di to th
suffony S AR g8 Rerand, S BRI I em “When a compound i s a

where pure enantioner the stereochem stry at each Chl raI
carbon can be specified by either R o

coffpdruelaesemiiem eplienallyesubstitutgd wQarCeﬁ"wb qmlkvﬁauh suaﬁtltuted

cycloallf {HihANEEPstibles Bbisrosy<ISREA bRio T sbsthoEidkehy.

optlonamphl&tﬁstm!éd algyyl adplidrealyes(Dstnged apyl, hha opdidhey Bubstituted

l'ine. Certain of the conpounds descri bed herein
heteroagtint ai n one or nore asymmetric centers and can thus

gl KRS id bﬁc?sérpfroﬁf@){rﬁljoﬁgﬁa?pt&%ﬁ@tﬁfg%ﬁﬂﬁég CP@Q aﬁ%ﬁﬁ{ptlgpally

stereol soneric

substltuaélsoymtbelkyl; eptionaiynsghstituteaishdt&ocyeltoalkyl - opt@'fauylsimdstituted aryl,
cribed herein are nmeant to include all such

and °ptl96‘§§y sHestitytae peteroany; lﬁﬂqwg racem c m xtures,
OpRF %al}wblépQH{j e); ?llﬁ_g@er?ﬂ'grﬁ @gcﬁb 'a?heoﬁ?idﬂdglg%?;bstltuted Ci-Cs4

Opti cal 'y ac Somers can
alkyl, oru3| ng chiral synthons or chiral reagents or resol ved

acREFnG B el i niioeed (8 Y At AbREngo e Gn optionally

substitufdd§&tefES Sk roup; and
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-C, alkyl, aryl, heteroaryl, aryl-C4-C, alkyl-, heteroaryl-C4-C4 alkyl-,
C4-C4 haloalkyl, -OC4-C4 alkyl, -OC4-C,4 alkylphenyl, -C+-C4 alkyl-OH, -OC4-C4 haloalkyl,
halo, -OH, -NH>, -C4-C4 alkyl-NHa, -N(C+-C, alkyl)(C4-C4 alkyl), -NH(C+-C4 alkyl),
-N(C4-C4 alkyl)(C4-C4 alkylphenyl), -NH(C+-C4 alkylphenyl), cyano, nitro, oxo (as a
substitutent for cycloalkyl or heterocycloalkyl), -CO,H, -C(O)OC1-C4 alkyl, -CON(C+-C4
alkyl)(C4-C4 alkyl), -CONH(C+-C4 alkyl), -CONH,, -NHC(O)(C+-C4 alkyl),
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WD 2009/ 099594 PCT/ US2009/ 000686 of geonetric
asymmetry, and unless specified otherwise, it is
WO pt0gfgksed t hat t he conpounds include both E apdI/ES2009/000686
geonetric isomers. [051] "Tautomers" are structurally
di stinct isoners that interconvert by
tautomerl zation. "Tautonerization" is a form of
onerization _and includes prototro

ANHC (G K o Bl I 6 ATk NG <Co B EOMPhEnY),
-C(O)C}! gg%?& IOfCZ(at It:‘J' chaélﬁy&»RrSg}ﬂstégc?‘)qr@{ AL rgPI-Z )C(Q)G1-Ca alkyl, -
SOz(Cﬂ(DN@lkyl‘?S-S@‘ﬂPW@@W?t S@‘z(m G hatoalkylh WMHS@QNWQ C. alkyl),

nges in bond or der often the i1nterchan

SONHIPRGH) o NHE oG Cakid NERO-ARhanY. 86N %ﬁé:(@? Ca haloalkyl).
[058] ta%8'¥8{rhz’é‘ul'f$rﬂg" fefl 'tplefﬁrsrs;%rs - rﬁﬁfg'gap ObstifBted alkyl), -S-

hem cal equi rirumo

(Optlonaiby%UﬂSﬁtLﬂédb&Ub@W) zﬁt(opﬂlomaily skﬁismlﬂedlaryl) -S (optionally
toneri zati on. speci fic exanpl e of ketoac?nol

SUbSt'tl{t%f‘SF%PPWé)t 2 .Ss(qm@nallhﬁeP%tBH ketsrogycloalkyl).
[059] ta@béﬁ&m@ "é%ﬂh?l“?efé?gto fmﬁvgm@g Z§(03 rS(%))o(Bﬁtlonally substituted

ONMer s exa Fizatio
alkyl), -8(@):(@ptionatly sabsimesd cyxtloalkyl),ASi@(){(opilmadbyas‘qﬁsatlﬂéd amlno)

S(OH(oByPTall SRR A1 SO @pom gt et giatsoan. and -S(O)-
(optlonﬁﬁl@%ﬂﬂﬁegfhefé’rb@g&%a|k re tautomeric. [052] A leaving

or atomis any group or atomthat will, under
[060] thﬁheeamu|"sxnifortyd>'hmfensdnsthecgreawsz -S(Op)- HheS(ﬂzaJr(Opﬁmally

substtulfy Sl %@E@@& ﬁﬁ%%bi’f&e%l@ss%m%ﬁ@@? iy

substitutétf Shﬁr‘] {?252 Q%Bﬁgﬁﬁllﬂ%nute Oz S?Ptlonallg supstituted

-ntro énz yl'oxy andtoslox
heteroaiﬁh)s aner 48 (Ophrtopterally isubktityted betﬂrad:ycéoa:lhylb ier"

[061] anéggﬁé%gfqtriggﬁggg term cgtggt ab Xctjgpsl Eﬂglcphﬁolu%%et%a? i¥believed
to be ca?ﬁ‘b'lé’éﬁﬁ*l%‘d‘u?étlr@nmeaéﬁdtfé&ﬁgﬁl' oﬁﬁé %kéletélséﬁream%ré‘rﬁ(eletal muscle

absor ption del ayi ng agents "and ke. The use of
fiber, orsikeletalbuiuacieria vagbthai cfaorhmmdtcatmn mabb;h humianeor animal

es 1s kn in th art of ar
diseasel MEHFGER vcie B gestEiGin A rifihe orondiiiis.on Bredbes
mcludw\@ tHut haelimfted ts, hégfo?ﬁ'uéiﬂﬂar dl'sérdé‘i@(ég [AIes), keharewkiHaving
| at ed Suppl enent ary active

n'?OSI tions is conte
muscle ingi(e.gt ssaraapeniacanscachaxipsyrdremes)t ¢lauication, frailty,

metabcl ARl Rape ool a§SdgiRa Y fiegR5. LB ERhMs, obesity,

and oty RicheshAd chrénic @oadRidnstdit disehesd.i vel y bl ocks one or

[062] m)Tr?e geer?ﬂ'tlh\é?a;él}tscséllg/ rc]aff%ctlve amount" or "effective amount" refers to
that amount of a compound selected from Formuia | that is sufficient to effect
treatment, as defined below, when administered to a mammal in need of such
treatment, e.g., a therapeutically effective amount may be an amount sufficient to treat
a disease responsive to activation of skeletal muscle. The therapeutically effective
amount will vary depending upon the subject and disease condition being treated, the
weight and age of the subject, the severity of the disease condition, the particular

compound selected from Formula |, the dosing regimen to be followed, timing of
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mul ti functional conpound such that a chemical reaction
can be carried out selectively on another unprotected
WO e@en9sed site and such that the group can reablT/yS19a9/000686

renoved after the selective reaction is conplete. A

variety of protecting groups are disclosed, for

exanple, in T.H Geene and P. G M Wits, Protective

Groups in Organic Synthesis, 19 WD 2009/ 099594
admlmsﬂ@ﬂpwst!m)@mossgéadwnlstnam_xm andihe likeallpf which eashegadily be
determnH@WbV’cSrhe Wéfl‘gpd% ryFkiL FXABRIE: Tff% ‘Eﬂgﬁagéﬁneé@{ &‘?é&ﬁ/e amount may

ere |Bast ORe of I oXy

be ascthéxp@nmenmmpfmdammmechiyezxseujung/\blbbda:dméntmyon of the
protectin am.nes and. ot her reactive

Chem'cﬁqumk% Qfd eoéth")éartPWC@éUﬁ“BEéﬁ‘?%‘t?"af’ﬂ%] The term
[063] P iﬂé:gafﬁr]éf .%'tby ﬁ%ﬁh%gllll@t rfﬁirbl ZEEEE APPS&dd Mclude

|veness and
protemsacc_umpn‘smgsmofeculw molmn@sudls addhe nmymindier ei n and,

[064] | MASaspd ergrgﬁvt RENRA Cg%&@%@gégf%?zeqﬁgﬁsééﬁg at least one
of the fcﬁ%ﬂﬁl% fvefatfiBl sngm?rﬁéﬂtl@ry/v?él h@l%@ssﬁmlutsélek\)éeé{kﬁééée sRiw

esence o am no 2ar boxyl groups

walkmgg;peensexhamd;tmn taimelr letvap hyfsiicel imetigityt. i cal ly accept abl e
tion salts.can be fornmed i nor

[065] acAE§S§a$%ﬁ%nP@%'Q@ePH6 BgAteotien é‘§S°?'??ﬁdth GRneer or
other sifﬁiéfs é%eord@éhdd’ ﬁﬁ@édrgbyd&roﬁﬂfoﬁﬁmhé pulmonary glsease,

|c acl om C sul fluric aci
chronic kldneyodlaease) fited sp bbaiactered, byaprbgrassive eeeigldy Igasj muscle

atrophy sk Briabe it 1 e Atz R Aginassisaie and SkePl suiiple
[066] pyA§‘Us@deérgm @Pﬁ@'sbre St ﬁ%bﬁb%nﬁﬁvgbun'@g%rﬁr&ﬁbﬁ’ofa

succinic acid, fumaric acid, tartaric citric
muscle. al‘duslc;leks@asms:rnamleladm praanpPs. aci d, mandel i ¢ aci d,
hane nig a ul fo

| fo ' .
671 ThERAEA NS, o oS AFRE . 38hder st esugton n the

strengttPB%ﬁ@@?Hﬁdré%b%leé‘?&ﬁmlﬁ@|s§r§lé‘§l%r6@l€d&#e°'\}’v€é‘|’<ﬁéss%ay be
formed with inorganic and organl c bases. |norganic

generaltzaée(seftpmhbmdyomeabme@oa#odabze to asspdaifit awga, sids of the body,
. sodi um pot assium |ithium amoni um
“mb OI'E%LII %m rragne3| um i ron, Zi nc, copper, mnmanganese,

[068] al ASUBEMheREHM, t';b’@stltkéﬁﬂna@i Bildicte WeaRAeds"qe¥aBitea &iucton in the
can be derived include, for exanmple, primary

strengthsefcairiar noramausales deMN"é@rﬁrié%UmQ gplsmhee(@ mrhqvely injury).

Weaknésgcriw#g b%%q{ﬂeggh%%ssk cgt%V é%ﬂ gﬁgagﬂ%‘%é ﬁll %@gﬁ%@&% a specific area,

side of the body, limb, or muscle.

[069] As used herein, "neuromuscular disease" means any disease that affects any
part of the nerve and muscle. Neuromuscular disease encompasses critical iliness
polyneuropathy, prolonged neuromuscular blockade, acute myopathy as well as acute
inflammatory demyelinating polyradiculoneuropathy, amyotrophic lateral sclerosis
(ALS), autonomic neuropathy, Charcot-Marie-Tooth disease and other hereditary motor
and sensory neuropathies, chronic inflammatory demyelinating polyradiculoneuropathy,
dermatomyositis/polymyositis, diabetic neuropathy, dystrophinopathies, endocrine

myopathies, focal muscular atrophies, hemifacial spasm, hereditary neuropathies of the
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the like, specifically such as isopropyl am ne,
trinmethylam ne, diethylamne, triethylam ne,

wao eoopoegsyd ami ne, and et hanol ani ne. I n sone enbPdi/DE200%S000686
the pharmaceutically acceptable base addition salt is
chosen from amoni um potassium sodium calcium and
magnesi um salts. [056] A "solvate" is fornmed by the

interaction of a solvent and a conpound. The term
ChafCOt"U&ﬂ@o'ﬁﬂ@lth disease Bies dnclusipn dogydnyesitistenngdy disease, Lambert-

Eaton i RRERE Sy hnedhluber e Uyblophk e gk il B Diferhne. Becker,

myotonRS ¢fgidsddpilsiRlmatsisetc. )SméTaBéde bphtties,imetabdlio heuropathy,
nonohydr at es and hem drates. [057] The terns
multifocad meder peurgpathy with c cmgéchgn llacksampasthenia gravis, neuropathy of

Friecre R AtRR5Y BEPRtHby of Mhraey 3fccHl e dionny, perodi paralyses

primary&i!i{éif@l%dle!roéwc ir@ﬁdctlvefuﬂ’fg diesase tsaredidosie arldkyéuropathy,
cycl oal k , .heterocycl oal kyl, and heteroaryl

Schwarlghda@pgl éwrédmmmmn@lsmgﬁc igatiaphyestff PeETOnERMIEPETe, Hipyroid

dlsease é%e%%:?%ﬁﬁ{b %@%ﬁ/e"’\%g 8h1§ pv%c%ﬂtl%ﬁrogﬁfﬁ%n%rﬁﬁgb others.
[070] SuAstu%mMemmﬁtyhmMSme mbiss @@B%(BMI) greater than

- NR b R) NRbRc, NCI\%
or equal g SOKGRE,. BMbISAeTaeh 6 weght (59) Giisecaly Right (m3). Obesity
I d
N s e O
hypertropb@Rbpesityptaroinareégsesimbthie size ofitha ﬂaowltsarmwennelglstus liefined as

having a%ﬁ%‘n W&g%%&%&%? a:@lmq% Iigqoccg?gdual to 30
kg/m?, a%%t%ony%bés 4% @§e\%§%(%%réid)§8§%&g%"déﬁw% r %BW@%ater than

or qualltyhosﬂeﬁwkg optionally substituted Cl-C6 al kyl,

Ry AR G R R A ——"
and streﬂglﬂg rt?ttﬁ? ggP%drﬁf?ﬁé s/ g§%’<§’c§t§t’gﬁ§hiﬁq agéh‘\?nbht lsoélkb @R8btiated with
HIV infelstiorr SaroppeniRbmiay Ieadéeriraﬁltyorimmgmmgbmn tmat eldadyl y

[072] suRg tu'ste heeorlelcr%1 v%gs ngl;< )éyhdrop te"orﬂ%ang a condition characterized by
involuntary weight loss associated with chronic fever and diarrhea. In some instances,
patients with wasting syndrome lose 10% of baseline body weight within one month.
[073] Compounds of Formula | also include crystalline and amorphous forms of
those compounds, including, for example, polymorphs, pseudopolymorphs, solvates
(including hydrates), unsolvated polymorphs (including anhydrates), conformational
polymorphs, and amorphous forms of the compounds, as well as mixtures thereof.
"Crystalline form," "polymorph," and "novel form" may be used interchangeably herein,
and are meant to include all crystalline and amorphous forms of the compound,
including, for example, polymorphs, pseudopolymorphs, solvates (including hydrates),
unsolvated polymorphs (including anhydrates), conformational polymorphs, and
amorphous forms, as well as mixtures thereof, unless a particular crystalline or

amorphous form is referred to. Compounds of Formula | also include pharmaceutically
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substituted cycl oal kyl, optionally substituted

het erocycl oal kyl, optionally substituted aryl, and
wWopiovoyebd y substituted heteroaryl; and Rc i s PCT/US2009/000686

i ndependently chosen from hydrogen and optionally

substituted C1-C4 alkyl; or Ro and Rc, and the

nitrogen to which they are attached, form an

optional | substi tuted heterocycloalk group; and
acceptaml@fcgma@ hggeciéedcrinroupdsi inglusing PB@%@% non- covalent

comp|eg€§;%éé%dg;%%ﬂdgé,xgdr@fgqﬁ%%pt ly substituted with one

or three, substituents

[074] | n@hpﬁﬂc@mdtmessmﬂadeeblutfaremdﬂhn%daﬂokxabmpmuy\kis of Formula | and
oar?/ ){I -Cl-CA al kyl - . heteroaryl - Cl-
all pharma,@yptlcal YCACQEP PRlecalR thereofc eopcens eamg,termsoghe@cal entity" and

e Ao oA o) S

[075] al N?/hérﬁ@xbe@ﬂcally(abaeptabld(ﬁts%cam#ql Hut areM(otlin(ied to salts with

e e T
sulfi naté’,&uﬁé 1_‘5@@4 af)%y']lg)y %éfveé%%{s'é \E}tm n :j‘%bg?éll@é&ﬂ;w%\ )as malate,

maleate, fiiNalRate; tdrTate), SOtciGate | dityate, akdtat) 12619 0aetthesulfonate, p-

toluenegtﬁéﬂg? %%@%%O%%?WI Flc(a% f\@%eiz%g aﬁ!@l&% eBfatR,@fd alkanoate

I |
such as; &fe kl—@b@ (Q‘l(lj)b m@-ﬁfqﬂ&fe ﬁréf%%%fzr:[l}bﬂ 190 l@&a}l@lrk@salts
Similarly, Ssiggrp‘rmagahg\.ally;mk I mblégcddlé:'nsap]tﬂydqa bu&m(“(qte& to sodium,
- - a ) - en - -
POtaSS"é{PkﬁH&’ r\{é’@’wﬁ ?‘\'}t‘l' m, %'h‘aa%@éﬁ'(‘%:l C4 hal oal kyl ).
[076] [ Oﬁ‘lséddr fién, tnPfHB céMEBGHM'of Fofhfl=5| istitBmedl 84188 acid addition salt,
S-(optional 'y substituted alkyl), -S- (optionally

the freeshasetcamloe@bwne@duymas)fymgsa eo\mtlpomilthg asithsalt.tGomxersely, if the

product i base 41, ddfen el Baieulalh R pLRrRaNcly gRgfotable
addltlonTJhﬁPt h?éy"b prodiidad by daisRiving the ﬂée%a%kéﬂﬁ ‘a suitdBle Brganic solvent
S(O - (optionally substltuted al

and treatlsg e(S@ﬂuthmwlth@rsamgtmta,chmajm ‘U!i mnyentlonal procedures for

preparing gt abiloskSls Hofiend obBeuRgh ”%%Pi Bfiledn sy
recognizalPariods s @RRthBeE métﬁbubvog@sntﬁat )be L8EH it6 Prépare non-toxic
substi tuted heterocycl oal kyl) 60] The term

pharmaceuticedy picceptable thﬂtilonlféi"@r oups -S(02) - H,
[077] SAQ ?\Ltéaogf)b%],adro&rugs also fall within the scope of compounds of Formula

I, for example, ester or amide derivatives of the compounds of Formula I. The term

)-

"prodrug" includes any compound that becomes a compound of Formula | when
administered to a patient, e.g., upon metabolic processing of the prodrug. Examples of
prodrugs include, but are not limited to, acetate, formate, benzoate, and like derivatives
of functional groups (such as alcohol or amine groups) in the compounds of Formula 1.
[078] A “chelate” is formed by the coordination of a compound to a metal ion at two
(or more) points. The term “compound” is intended to include chelates of compounds.
Similarly, “salts” includes chelates of salts.

[079] A “non-covalent complex” is formed by the interaction of a compound and
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substituted al kyl), -S(02)-(optionally substituted
cycloal kyl), -S(02)-(optionally substituted am no),

WO 3{00R¥950ppt i onal |y substituted aryl), PCT/US2009/000686
-S(02)-(optionally substituted heteroaryl), and
-S(02)-(optionally substituted heterocycl oal kyl).

[061] As used herein, the term' therapeutic refers to

npound that is beI ieved, to be capabl e
anotherypalAcHlg whereie aeovalact bond is nat foraed Pefucan the compound and

the moléeul‘éor%r xa('#ﬁﬂ Eﬁh@f&k%(t‘ro can S&ur tﬁfouéb%)ﬁ\t Ger Vi ©

VI VO e app catron uman or

|nteractiifm$trhydrad;e$1€w@&irng/,tmhﬂl ateomﬁ;smw idtdpactitrs (2ddD ealled mnic
nber of condjtions or diseases, including, but o&

bonding); rSuGhNeRsCoNalens RaTIRHAS aedBruided ip &g fermpjagmpoun
[080] Co‘?ﬂbttér‘?ﬂs'a!?ﬁ\)’éﬁ entmr’ssgiéé Ica?(aecri’e rc%.f‘feﬁf?@%ﬁh.eh has

and cachexia synudromes clau ion ral
biologicataetvityl th sgmaincerabodinserits, ah 'agtive agerdtisad edmpdljmd havrng

therapeckip SRy dBraae SRIGHINCHS dhe Sberier sniipnentiaiees at least one
aspect é‘%ﬁ?ﬁ%ﬁ Lst%?é tuhctbh %Qtdc‘(ﬁrtrargﬂéﬂtas Béwe?f)fnﬁ%‘t Ietal anuscle

ers to hat anount of a conpou
force, skeletal housake endutairate, ioxygen fconsemiption, efficienicy, calcrum sensitivity,
treatnment, as defined bel ow, when adm nistered to a
and thegrml in need of such treatnent, e.g., a

[081] gzg%%%HtHé?r@H Ysl@éléf%\‘rHds%l@%élﬁhe@efé?al@ﬂu@&@lﬁ%%ue as well as

icient to'treat a disease responsive to activation
comporEnts kedreofilsuch sad ﬂeléﬂadamdseieaﬁimrsr(cal fgstedristewiskeletal muscle

Y ORI TN e
which ceﬁr g‘n@@s %@Jrﬁﬁffrb riid) ean%et‘ﬁgr\}atrbbu%fcdn@ﬁo KHRE RS ?né Qﬂéilbiél %@lrcomere

particular conpound selected fromFormula I,
describeid abnge r Skietatal noisble dagd oubrdeLUemargra@flecIWDr a combrnatron of

009/ 099594 . PCT/ US2009/ Q006 ad trat th
sarcom&gs RMPORSRII A SRPI Bt eTenan aaBea s QR ht o

[082] CaAs Radinerelte “eﬁfereery' Be%nycrer&r@én@r"crheahy tiskratio 6f
the art. The therapeu effective amount may be

mecham@iwqrhm@utetroptbertMrrmtapo i¢ epstexanpl e by assayi ng

oss1 ) 380BASFRY. b8 Slghior SPIEIEHs bt et anc may

be scaledipdon F'cﬂ_fo% Ié ﬂrrﬂ-ﬁuﬁrtgbﬁﬁed bﬁtthélp%@érlf esofAfi@muscle. Power
ATPases i ncl u Cﬁr ot ei ns conpri sing nol ecul ar notors

output rsay. heaeodwgteq/bm anginge igr exanpled apyating, pammgters/during
cyclical Ieng% %}éa%SQ‘%n‘él&%rﬁgc {n%rﬁ& Sfjagt¥vaq%ﬂt('pﬂgs§tof la%ﬁ\%ticﬂﬂeand the
period of activation (duty cycle.)

[084] By "significant" is meant any detectable change that is statistically significant
in a standard parametric test of statistical significance, e.g., Student's T-test, where p <
0.05.

[085] "Patient" refers to an animal, such as a mammal, for example, a human, that
has been or will be the object of treatment, observation or experiment. The methods
described herein can be useful in both human therapy and veterinary applications. In
some embodiments, the patient is a mammal, and in some embodiments, the patient is

human.
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of the followng five attributes: unintentional weight
| oss, nuscl e weakness, slow walking speed,

wezdvanstshon, and | ow physical activity. [065] PST/uSmd9/000686
herein, "cachexia" neans a state often associated with
cancer or other serious diseases or conditions, (e.g,
chronic obstructive pul monary di sease, chronic kidney

i's that is characterized by progressive weight
086] | os?Fl %@ng oratiestng” MRANSANYiieatmen of @ disease ireaipatient,

includfg: adi pose tissue and skeletal nuscle. [066] As used
ner ei n, "muscle spasnt neans an involuntary

(a)conpreemitiog thé diseanes that.is Mo ﬂ@ém‘ﬁcém?,yrﬂ\;ﬁ@%st@f the disease
cra $067% As used herein, "post-surgical nuscle
nﬁé@s VeleRrs to a reduction in the strengt h of

one follow ng surgical procedure.
(b) erP\rblﬂ?’?éTgwéTE%%la & body

ness geheral i zed (i.e. total
(c)v\eaklnwmg ooarr‘eet:ag ithe devolopnpe of tiisicar §amponge aHd/bne

[068] As d h
@ pollieving p fefin dngt 'aeaw]éggfché‘ eaaression af liisat symptoms.
[087] I N AS@isedtHerEM u%ﬁr%n fo 5‘6?'%?8 i 3@@(&@@% ﬁgglency in

traumatic epi sode y 1 Rjury
one oryeotfekskelétabohy@isire skemtall adhmd;keletﬂi mm)'nymsm Omé| dkehstal

oaseC|f

F si de of the body
oponsiafnalex(dbe sKelfuanrumere, skeietal bhpRmnl oy sifletahtreponin |
skeletm@b‘bnﬁm‘ Qhé%ﬁéﬁatélﬁﬁh Abf ﬁ%fu%nﬁd;%aﬁ%ntts %dtlggfo%g\fﬁ?reof as

and musci e. Neuromuscular’ disea asses crit
well ag ﬂhem&tab@mnmmemtmmrewm mdgect reeponmlsm‘theipresence of at

least off e RiiGal S BNt DT Japivad 06 sty pine myosin or
sarcontsREah e Bb§et|1@é of He é&r‘n 684 SThé éﬁ hge @H’éf@@o rﬁmcrease in activity

neur opat hy, Charcot - l\/ar - Toot h
(potentiatiasyior & gecrease in antivulysm;mbmon)z Larabauialyi ks due o ¢iné direct

ersci S, bR RS S B s mracon of
the corfipeting® Withnsi@bh histe RREIORGEIIS théW A Fi@ftmtﬁéct dﬁr%pa} more of skeletal

muscul ar atrophi es, hem facial spasm here
mYOS'nnéh@'@!ﬂitﬂﬁ'éssﬁletai&mmsﬂﬂmlmalawponm C, skeletal troponin |,

h
= A e e et S
well asfhé sRelyaisidiedners foe é?%plémﬁ@mbﬁrsé?%ﬁfzra%@ﬁyof(tﬁe $keletal

l'imb-girdle, Duchenne, Becker
myosin or the sarcomere to contraction at lower Ca* concentrations.
[088] As used herein, “selective binding” or “selectively binding” refers to
preferential binding to a target protein in one type of muscle or muscle fiber as opposed
to other types. For example, a compound selective binds if that compound
preferentially binds troponin C in the troponin complex of a fast skeletal muscle fiber or
sarcomere in comparison with troponin C in the troponin complex of a slow muscle fiber
or sarcomere or with troponin C in the troponin complex of a cardiac sarcomere.
[089] Provided is at least one chemical entity chosen from compounds of

Formula I:
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nmyot oni ¢, faci oscapul ohuneral, etc.), netabolic

myopat hi es, netabolic neuropathy, nultifocal notor
woewvopEbhy w th conduction bl ocks, myast heni aPQr/as1089/000686

neur opat hy of Friedreich Ataxia, neuropathy of

| eprosy, nutritional neuropathy, periodic paralyses,

primary |lateral sclerosis, restrictive |ung disease,

sar coi dosi s and neuropathy, Schwart z- Janpel Syndr one,

spi nal nuscl e atR Kson syndrome, thyroid

di sease, traumatic p ve | esions,

vasculitic neur opat hyj, oth —ldw0] As used

herein "obesity" ne ody mass i ndex (BM)
greater than org 0 Kk Ner. BM is defined as
wei ght (kg) divi ded by Qoesi ty

enconpasses hyperpl asti obe3|tyR3an increase in the
number of fat cells, an&* hypertrophi c obesity, an
increase in the size of gdgnlipflcells. Overweight is
defined as having a BM from 25 up to 30 kg/ n2;
obesity as a BM greater than or equal to 30 kg/nt2,

Sk AR 5GBS S PR Rk e,
Fﬁﬂéﬂeléﬁea%% Rptishaly s@l%tﬁ@ﬂéﬁrhlﬁyl BBl édb%‘fltl{?téd cycloalkyl,

skel etal muscle mass, quality, and strength
optionalisghgtinies aryl, aptiopally subsiitutechpetenearyh @nd eptignadly substituted
het aslsori(ty ted with HV infection. Sarcopenia may lead to
eterocycige Ear for exanple, in the elderly. [072] As used

Rfeis &elbcte i BBtIGNANY %r@stltmarﬁ?rylaaﬁd) BEtiIGhAIY substituted
characterized by involuntary weight |oss associ ated

heteroafilt h chronic fever and diarrhea. In sone instances,

o ISR, PR R Sy R BaREI S

optlonaﬂ_yﬂé@bétﬂutledaérﬁmd @@lnuﬁgn%usétnhiedrmkém apBsidIpUsubstituted

of those conpounds i ncludi ng, for exanp

I e
alkynyl, mt@naﬂxpﬁgbstﬁytﬁmwwws pnﬂon@m s;tehséléute(hawl eatiagally

sunsti FBS 54y AR S0 BBNPERER IR0 sufog s

RGQE rsselev‘ted h@nﬁ:h mglédﬁhaﬁﬁ HWi'd)xyaﬂioWéP(élkyle%nHh@WéDﬁaloalkyI
ystal line for ““and "novel form' ma

[090] belmmeuem ﬂmg%a%lpgs wée@tiea flrorarqptlanéllwéamtltyt?d
heteroct&fi!afﬂg 8% Bnﬁwgéﬁétlthfé@o&%’oﬁ H&’ lég)ltlf)ﬂér?ﬁ%sthnf%d lower alkyl.

In som@smlttmmleyimr%s Iowef akt/EGptﬁmrrallylwmgtdwd watheehe or more groups
unsol vat ed pol ynorphs (i ncl udi ng anhydr at

chosen §9r1 b o4l D SUBIBARHRRYL, NHREXIa APHBAB K ShbSktedsalkoxy,
optlonalyéubﬁﬂlt%)gd'l{n%s obfEhSRS sub¥tteRe KetBRSdr/C HhR, and optionally

substltuted heterocycloalkyl. In some embodiments, R? is selected from alkenyl, pentyl,
cyclopropyl, butyl, propyl, ethy!, and methyl, each of which is optionally substituted with
one or more groups chosen from optionally substituted phenyl, hydroxy, optionally
substituted alkoxy, optionally substituted amino, and optionally substituted
heterocycloalkyl. In some embodiments, R® is selected from 3-pentyl, isopropyl, tert-
butyl, 1-ethyl-2-hydroxyethyl, 1-methyl-2-hydroxyethyl, 1-ethyl-3-hydroxypropyl, 1-
hydroxymethylpropyl, 3-hydroxypropyl, 2-hydroxyethyl, isopropyl, 1-hydroxymethyl-3-
methylbutyl, 1-(methoxymethyl)propyl, 1-ethyl-2-hydroxy-2-methylpropyl, 2-hydroxy-tert-
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anor phous formis referred to. Conmpounds of Fornula I
al so include pharmaceutically 24 WO 2009/ 099594
WEIOBERO9/ 000686 acceptable fornms of the reRCT/E82009/000686
conmpounds, including chel ates, non-coval ent
conpl exes, prodrugs, and m xtures thereof. [074]
Chem cal entities include, but are not limted to,
conmpaounds of Fornmula | and  all phar maceutjcal |y

buyl, 1-3&6/&3@&@&—%@%@@@& anderbydroyel {emathylpremyliathyl. In some
embodlﬁﬂa‘rlté YR? %”Qele '&ef%rﬁ% PgﬁMe g?ﬂ S‘1°e]t§§?f:?rFR/ﬁ?<)°fxyethyl 1-methyl-

naceut 1 ca accepta
2- hydrokBﬂ'qM ntectenlitylc al-éthyBBth@b)peomd] 1-$ydroxgimetbyl-Bumbethyibutyl, 1-

R PR PRt OB SR oo
some eﬁ+ﬂofdfi’rf1§nts i&1da Ged Fdm g%f suc)h) K%éﬁ}y&fentéﬁ-z\i\ﬁ' S)-1-

h~an organi c as na
hydroxy+adiaat2-yl; f1uaeem9buﬂamp2-|yat(a) 1smeth<mybet-2eyl1(rSa)t‘emethoxybut—Z -yl;
t at f te, p-

() 1-hPuREsAT ot G- STHg sty BNt (Siamudiony 2

ety REHA SIS AGRIGH et 2} ORI 295 R . ycrony
propan-é’.aylt €S)- 1-ﬁlydm)eﬁpmpaphZuytrdSMt-hwhbkybatareBtw,MFé taydmoxy-butan-
2.yi (SEHBEo S Aan et ibHEnaatE: JSirdrAiadbia s inind (RI(S)-
2 butyl)az'agh{urp8f3u gﬁhﬁﬁﬁtaﬁ%@ﬁ@unﬂﬁ%fefﬁﬂ%&.ﬁqénw SR@EI@éle&féd&ﬁfom 3-

thon salt ase can be obtal ned
pentyl, ispp ol f y$)qg hy dsoxy+pentaned-yi, e da(S) €l -bgtitoxydntantsygl yin some

embodiisernts. R BrEGCHHEATERETHE N SPraE CRROITBNSdd! 1§ BithyIpropyl

In somesé‘fhbodﬂ‘ﬁén@eﬂ@ﬁQ‘{WR QH%tHi/'Ip% %/IV' ng the free base in a

sui tabl e organic so and treating the solution
[091] wi trhSGrnea&mUlemerHs,cBr dﬁaﬂ@lectmdtﬂ'pmmmmailmﬁabstltuted phenyl,

ophona@g%@t?%ﬁﬁ%@u(;&dlagﬂgg b&ﬁ@?ye%u%si%?tﬁg p&?ﬁwf ppthPﬁg]ly substituted
mdazolwessmhaw S(stified PemzithidagolyE Idptionbig sabsfithadd fbazefyl, and

used prepare non-toxic phar maceutlcal |y acceptable
optlonakbwelubsttsutedwwsiyl [ ovspmasembedisnemsyvB, ipselaciggsiramseptionally

substicigf nfy1"bBid Sy ST Ren 3 DO optBhaM. Supasinlel pyric-4-v1

In som@lenftsyditients, - R TiResdIgétaY frdrh phengl, p?/ﬂﬂlzlﬁﬁén@FyrldA-yl each of
conpound that becomes a conmpound of Formul a

which 'Sa@WﬁQﬂaé|V§rU@§tltLt§e@ ity e or twéo groupspipdepsndepily ghosen from
optlonaIW &?l?s%ﬁul%% I8\f/ve? gﬂ(ﬂrﬁﬂéy&ar@f %Gﬁbﬁﬁ 8E>t|onally substituted lower

alkoxy, aminocarbonyl, optionally substituted amino, alkoxycarbonyl, and acyl. In some
embodiments, R* is optionally substituted pyrazolyl. In some embodiments, R*is
pyrazol-1-yl or pyrazol-3-yl, each of which is optionally substituted with one or two
groups independently chosen from lower alkyl, halo, and lower alkoxy. In some
embodiments, R* is pyrazol-1-yl.

[092] In some embodiments, R’ is selected from hydrogen, halo, optionally
substituted alkynyl, optionally substituted alkenyl, optionally substituted alkyl, optionally
substituted amino, optionally substituted alkoxy, and sulfanyl. In some embodiments,

R’ is selected from hydrogen, halo, and optionally substituted alkynyl. In some
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prodrugs include, but are not limted to, acetate,

formate, benzoate, and |like derivatives of functional
wQ@e@apspsuch as al cohol or am ne groups) in tPEI/US2009/000686

conmpounds of Fornmula I. [078] A "chelate" is forned

by the coordination of a conpound to a netal ion at

two (or nore) points. The term "conmpound” is intended

to include chel ates of conpounds. Simlarly, "salts"

embodimeNtsdRs iscsrlealeddram hysregen,fupsp, ghlofe, anddrgmant In some
embodﬁ?é&ﬁé%gm%&”ed by the interaction of a conmpound

/099594 PCT/ US2009/ 000686 anot her

[093] NDisoie embbeintertscRY i selecteanfioinshydrbgény nald, bed \eeer alkyl.
the conpound and the nol ecule. For exanple,
In some grRasiaentsn R:dﬁ hydeQgen-hr ough van der Waal s

ose) | ASEEIAR /HESBE S0 RE oM A g pouncs of

Formulatlllﬂ coval ent conpl exes are included in the term

“conpound'. [080] The term"active agent” is used to
i ndi cate a chemi calR yNw/ as bi ol ogi cal
activity. In certain enbodi a\r "active agent" is
a conmpound havi ng 3 [ [ oM sone
enbodi nents, the chem dal i enflances at | east one

aspect of skeletal p or activity, such
as power output, sk orce, skel etal
nmuscl e endurance, oxygen consunpti ogs efficiency,
calciumsensitivity, and
herein, "skeletal nuscle"
ti ssue as well as R&onponents theréof, such as
skel etal mnuscle fiber
nmuscle fibers), the
skel etal muscle fibers, | etal sarconere which
[ \ g tThe varlous conponent s

of the skeletal saRConere YdescriBéd above. Skel et al

nmuscl e does not include cafdiac nuscle or a

conbi nation of sarconeri cronponents that occurs in

its entirety in cardiac nu cIe. %3@2] As used herein,

"efficiency” or "nuscle ef VEH nmeans the ratio of

:{Fﬁf@ﬁé‘r‘n?é’éed%éh %E@M‘ab?é)séltbetﬁe@éé‘ﬂ whreRaR?, RT afid.R® are as

083] As used herein, "power output” of a muscle neans

described fér ¢coropourds ofr’e'oemdlmlaaynd dneseial ed up from

Iﬁfﬁéﬁq/i g@lpe I pelﬁrgjemy F’e%gec? Pr hﬁyc? %er ha% o%ftlohgﬁy
substituted lower alkyl, cyano, and acyl;

R® and R"" are independently selected from hydrogen, halo, acyl, lower alkoxy,
cyano, lower alkoxy carbonyl, and optionally substituted lower alkyl; and

R' is selected from hydrogen, halo, hydroxy, cyano, optionally substituted lower
alkyl, sulfonyl, aminocarbonyl, and optionally substituted lower alkoxy.
[095] In some embodiments, R® is selected from hydrogen, halo, optionally
substituted methyl, optionally substituted alkoxy and cyano. In some embodiments, R®
is selected from hydrogen, fluoro, chloro, trifluoromethyl, methoxy, methyl, and cyano.
In some embodiments, R® is selected from hydrogen and fluoro. In some

embodiments, R® is hydrogen.
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out put may be nodul ated by changi ng, for exanple,
activating paraneters during cyclical |ength changes,

WO pboghisng tim ng of activation (phase of actiREX/US20)9/000686
and the period of activation (duty cycle.) [084] By
"significant”" is nmeant any detectable change that is
statistically significant in a standard parametri c

test of statistical siggnificance, ent's
[096] T- drsemepmbedimentsgRias seisgtad fr@a't hs&fpgenelpé\feg aligyl oand halo.

In som%%@‘\‘@dgﬂagfsh |§asbé"@({fﬁﬁlfrobnﬁ gé?ﬁ(?ﬁﬁrgag@twnﬁﬂd hyBAgen. In

some eﬂm’mhts)ngols sotected from fludheans hipdesgerdescr i bed
herein can be useful ipn both human therap

[097] yelrepmg §MRpEiMments; anls sq{ectgeﬁ@@mémgémf@lo,t%lona"y

s ) oD e, SISO g on

%is sblb%@e}d d frérehydregen, bald, trmetabelgglﬂlmﬁmmethoxytmﬂabmmethqf methyl,
a disease in a patient i ncludin reven
and CY%?%eMm?Wb‘P%'meE&& nog‘stsﬁ@q:?q' ?{Pﬂhﬁbg&gﬁf‘ ﬁé‘%ﬁg fluoro.
ebop: i biting the disease;
[098] ?ﬁgﬁﬁ‘vﬁ %ngjﬂggﬁt\éébo g K@roggeel opnment of cli nical
[099] Syllrpsoms embddmner@td) Rr%ls lpdrogenhe di sease, that is,
causi ng the regressign of clinic S 087
101001 C2 5SS A, Shmebh SRS P
funct| on or efficiency in one or nore of skeletal
n, skeletal actin, skeletal troponyosin, the

| troponin c l.e f e sk Iet [ CO
c tal troponin C‘?z@éTﬁ?% &‘Tt} I?IG @'ﬂgp-{fg
}0 onin T, and skel ?éﬂiylﬂf&ﬁ?l?@udéib{h@b]’ﬂﬂ'nﬂfrﬁﬂlﬂintS
rand |soforrrs t her eof as the skeletal
sarconere as a direct or indirect response to the

presence of at |east one chenmical entity described
herein, relative to the activity of the nyosin or

omer e in t he absence of the compound. _The change
e an |ncr | ]
e o I PR LRI T

heMdirect yI))|m|dazo[4 5-b]pyridin-2-ol
| o
o 6-chloro-1-(ethylpropyl)-2-methoxy-7-(2-methyl(1,2,3,4-
d tetraazol-5-yl))imidazo[4,5-b]pyridine

E / 6-chloro-1-(ethylpropyl)-7-(5-methyl(1,2,4-oxadiazol-3-
yl))imidazo[4,5-b]pyridin-2-ol

YaV,

31



interaction of the conmpound with nyosin or the
sarconere, or due to the interaction of the conpound
wWawak/ogsed or nore ot her factors that in turn ePEEUS2009€00686
or nore of skeletal nyosin, skeletal actin, skeletal
troponyosin, skeletal troponin C skeletal troponin I
skeletal troponin T, and skel etal nuscle, including
fragnents and isofornms thereof, as well as the
kel etal sarconere, for exanple, through sensitization
- Skel etal nyosin or the sarconere to contraction
wer Ca2+ concentrations. ed her
ciN ve bithanliege- 1oﬁethsdenomt)ﬂr@hynwm@ﬁﬁglzt wﬂréyr@m@ -ol
rential binding to a target protein in one type
of nmuscle or nuscle fiber as opposed to other types.
For exanple, a conpound selective binds if that
conmpound preferentially binds troponin Cin the
roponi n conplex of a fast skeletal nuscle fiber or
| sar re in_conparison with troponin C i

roperi n corfrblergfl-cetlylgiprls &( m%alpyr%zoléaylamm@w 5-

o (th troponin Cin the tro Iex of a
7 cardi ac sarconere. [089] PI‘OViFBi@CﬁBI 'g%{? | east one
chem cal entity chosen from conpounds of Formula I:
27 WD 2009/ 099594 PCT/ US2009/ 000686 R6 NNOH R5 / N
R3 R4 Formula | and pharmaceutically acceptable salts
automers t hereof, wherein R3 is selected from
I mal |y substitut ed al kyl, optionally substituted

EVB' Yt odPaTR R AR ST, T B hiacRB4 Fyacin2-o

eter ocycl oal kyl; R4 is selected fromoptionally
substituted aryl and optionally substituted

het eroaryl ;
ey - y
8\\ 6-chloro-1-(ethylpropyl)-7-(4-fluorophenyl)imidazo[4,5-b]pyridin-
2-ol
/ i .
8\\ 6-chloro-7-(4-chlorophenyl)-1-(ethylpropyl)imidazo[4,5-
blpyridin-2-ol

6-chloro-1-(ethylpropyl)-7-(3-pyridyl)imidazo[4,5-b]pyridin-2-ol
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R5 is selected from hydrogen, hal o, hydroxy,
optionally substituted alkyl, optionally substituted
W@ 0009950t i onal | y substituted al kenyl, opti one¢T/¥S2009/000686
substituted alkynyl, optionally substituted
cycl oal kyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted al koxy,
sul fanyl, and sulfinyl; and R6 is selected from
hydr ogen, hal o, hydroxy, |ower alkyl, and | ower
lkyl. [090] In sonme enbodinents, R3 is selected
opt i orGathipreubtihylptopyl)- H+63-Huomphienyl)igidazo[4,5-b]pyridin-
1y substituted cycl oal kyl nd optionally
bstituted lower alkyl. In sonez' odi nents, R3 is
| ower al kyl optionally substituted with one or nore
groups chosen fromoptionally substituted phenyl,
hydroxy, optionally substituted al koxy, optionally
sug;iituted am no, optionally substituted heteroaryl,
| _Pal)»soand optionally substituted heterocycloal kyl. In

SO nbodi nment s IS selected fra

ycz opl\r opyl, but Y€ty FHB?VII) e7e’?'i’ﬁnyl' {%zq[é%lé’ﬁyr@% -
ich is optionally substituted with one or nore

groups chosen fromoptionally substituted phenyl,

hydr oxy, optionally substituted al koxy, optionally

substituted am no, and optionally substituted

rocycl oal kyl . In sone enbodi nents, R3 is sel ected

R s TR

“Tyetthyl - 3- hydroxypropyl 1- hydroxyinet hyl propyl ,
“37hydr oxypr opyl , hydroxyethyl, i sopropyl,
1- hydr oxynet hyl - 3- net hyl butyl, 1-(nethoxynethyl)
propyl, 1-ethyl-2-hydroxy-2-nethyl propyl,
2- hydroxy-tert 28 WD 2009/ 099594 PCT/ US2009/ 000686
| , 1-ethyl -2-hydroxy-2-net hyl propyl, and
. foxy-1-( I .
ments, | RCTr JRLPHol Ny Lo Propyimidazaie.5
. ethhyl - 2- hydroxyethyl 1- nEtmprndh+ﬁwmroxethyl
tert-butyl, 1-ethy|-3-hydroxypropy|,
1- hydr oxynet hyl - 3- net hyl butyl, 1-
( met hoxynet hyl ) propyl ,
hyl - 2- hydr oxy- 2- net hyl propyl, and
roxy-tert-buyl. In sone enbodinents, R3 is
ed fr mnld-a)loiehy(@tmpro%ym hydmlytrﬂﬂaaow 5-b]pyridin-7-
) ~\1- hydroxy-butan-2-yl; 1-acetoxybutan-2-yl;
R) - 1- net hoxybut - 2-yl ; (S) ylb&%ws@mmtﬂl%u
S) - 1- hydr oxy- pent an- 3-yl ;
(R)-2-hydroxy-2-nethy|pentan-3-y|; (S)-2-hydroxy- 2-
nmet hyl pent an-3-yl; (S)-1-hydroxy-pentan-2-yl;
(S)-1- hydroxy-butan-2-yl; (R)-1-hydroxy-

. 2\:0\ 3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-
yllbenzenecarbonitrile
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propan-2-yl; (S)-1-hydroxy-propan-2-yl;
(S)-4-hydroxy-butan-2-yl; (R)-1-hydroxy-butan- 2-yl;
WO 3)09096y4 2- but yl ) - 2- am no- 3- et hyl but anoat e; PCT/US2009/000686
(S)-1-am nobutan-2-yl; and (R)-((S)-
2- butyl)-2-am no- 3-net hyl but anoate. In sone
enbodi nents, R3 is selected from 3- pentyl, isopropyl,
(S)-1-hydroxy-pentan-3-yl, and
1- hydroxy-butan-2-yl. In some enbodinents, R3 is
2 ®d from 3-pentyl. In sone enbodinents, R3 is
fret hyr opyl . 6-chlcsotfie(etihdp chpybat €4-nRsthylphehyl)imidazo[4,5-
-1xnet hyl propyl. [091] In s nts, R4 is
i;%Iected from optional l'y subst YHﬂb"ﬂgﬁ
optionally substituted oxadi azol yl, optlonally
substituted pyrazolyl, optionally substituted
i ndazol yl', optionally substituted benzim dazolyl,
onaIIy substituted tetrazolyl, and optionally

o d d
D e bty o B B Sictasayd. & blpyricin 7y

t|onaIIy substituted py. 1y
bstituted pyrid-4-yl. ’”ILF”%%XE“&@EQQ?W T 2 i s
sel ected from phenyl, pyrid-2-yl and pyrid-4-yl, each
of which is optionally substituted with one or two
groups i ndependently chosen from optionally
tituted | ower al kyl, halo, cyano, sulfonyl,

c Konal | 'y d, | [ | kox m_n a [
SO T AL e
yl. In some enbodinents, R{|bengahideal |y
bstituted pyrazolyl. In sonme enbodinments, R4 is

pyrazol -1-yl or pyrazol-3-yl, each of mhlch IS
optionally substituted with one or two groups
i ndependently chosen from |l ower al kyl, hal o, and | ower

y. In sone enbodinments, R4 is pyrazol-1-yl.
riig

n sone enbodi NentechiBro-H(elf)IBRIgYM-F-[Rm
n, halo, optionally substituted al kynyl,

i‘onal | y subst (hysirexyraethyhphenyimidard[# - B}myﬂdirt-ZrtOéd
al kyl, optionally substituted am no, optionally
substituted al koxy, and sul fanyl. In sone enbodinents,
R5 is selected fromhydrogen, halo, and optionally
.EEETUted al kynyl. In sone 29 WD 2009/ 099594

(pd 2009/ 000686 enbodi ments, R5 is selected from
en, fluoro, chlor®&- claioub br(etttylprlapyis)oh{adf

r
515 Sl oot ea H(APRYATELUAPRRY USRI areIPYAREyP-0

Cl = °
é; 6-chloro-1-(ethylpropyl)-7-(4-methoxyphenyl)imidazo[4,5-
blpyridin-2-ol
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In sonme enbodi nents, R6 is hydrogen. [094] Al so

provided is at | east one chemi cal entity chosen from
w@ooposes of Fornula [1: R NN R OH 5 N R3CRU0R3000686

RO R11 Y R10 Fornula Il and pharmaceutically

acceptable salts thereof, wherein R3, R5, and R6 are

as described for conpounds of Fornmula I and wherein

R8 and R12 are independently selected from hydrogen,

hal o, optionally substituted |ower alkyl, cyano, and

s and R11 are independently selected from
ﬁg\sﬁ, h#d[6-chiarpl-1-(¢tbyipropy|kB>hydroxyjritazo[ 4heb]pyridin-7-yl]-

y*carbonyl, and optipnal sybst j\tuted | ower

~Kal'kyl; and R10 is select eﬁ?‘F‘Phﬁﬁ'ﬂij&f‘a@@ﬁ?zm? 0,

hydr oxy, cyano, optionally substituted |ower alkyl,

sul fonyl, am nocarbonyl, and optionally substituted

| ower al koxy. [095] In sone enbodinments, R8 is

sel@ct ed from hydrogen, halo, optionally substituted
S optionally substituted al koxy and cyang. .l n
erbodi mor-giore: 1-(einderosyboia(4-isiaryBhepdiimidazola,s-
, chloro, trifluoronethy, + hoxy, methyl, and
¢ I n sonme enbodi nent s, ngyg&@g?égt ed from
ydrogen and fluoro. In sonme enbodi nents, R8 is
hydr ogen. 30 WO 2009/ 099594 PCT/ US2009/ 000686

[ °
) 3; 6-chloro-1-(ethylpropyl)-7-[4-
(trifluoromethoxy)phenyl]limidazo[4,5-b]pyridin-2-ol

F
3

[ -
[ ? {3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-

- yl]phenyl}-N,N-dimethylcarboxamide
~ ?\O 6-chloro-1-(ethylpropyl)-7-(3-methoxyphenyl)imidazo[4,5-
~ b]pyridin-2-ol

1 (k\ 3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-
yllbenzamide
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[096] In sone enbodinents, RO is selected from
hydr ogen, |ower al kyl, and halo. [In sone enbodi nents,
WRA0we9sed ected from fluoro, chloro, methyl, aPdr/us2009/000686

hydrogen. In sone enbodinents, RO is selected from
fluoro and hydrogen. [097] In sonme enbodi ments, R10 is
sel ected from hydrogen, halo, optionally substituted
nmet hoxy, optionally substituted nmethyl, and cyano. In
some enbodi nents, R10 is selected from hydrogen,
h », et hoxy, trifluoromethoxy, trifluoronethyl,

and cyano. |n shohloeodde@thgptopy)RA-034 s

s ted from hydrogen, chlqro, anpd fluoro 09 I
S enbodi mont 2(MeexyweRpalipan iigassia, bl 214
enbodi nents, R12 is hydrogen. [0100] In sone
enbodi nents, the conpound of Forrmula | is chosen from
C_ 7-(2H1, 2, 3,4-tetraazol -5-yl)-6-chl oro-1-
| propyl )i mdazo[ 4, 5-b] pyridin-2-ol NN
c oro- 1- (et hyl prop I&&7-(2-nethyl(1h2h L
Ot r aaz dR-16-chiprgr ) el tRasbylk 25 1siBsyimidazof4 i blpyridin-7-

<chl oro-1-(ethyl pro - 2= NV - 1,.2,3,4
£ aazol -5-yl))i ni d%@"ﬁgﬂﬁﬁ"ﬂfy’??ﬁ’ﬁ*‘a&%ﬁ%@
6-chl oro- 1- (et hyl propyl )-7-(5-nethyl (1, 2, 4- oxadi azol -3
- yl))imdazo[ 4, 5-b] pyridin-2-ol 31 WO 2009/099594
PCT/ US2009/ 000686 ~--0
8 oro- 1- (et hyl propyl ) - 7- phenyl i mi.dazo[ 4, 5-b] pyri di n

/ o -
o o- 1- ( etSigNr oy ey eop st sty by Dimidazeld>-
4,5-\ b] pyridin-2-ol 6-chl din{=bhy!
ropyl )-7-(4-pyridyl) im dazofﬂl,@%- b] pyrid in-2-ol
6-chl oro- 1- (et hyl propyl )-7-(4-fl uorophenyl )i m dazo[ 4,5
- b] pyri di n-

$ o
y ?; 6-chloro-1-(ethylpropyl)-7-indol-4-ylimidazo[4,5-b]pyridin-2-ol

6-chloro-1-(ethylpropyl)-7-(2-fluorophenyl)imidazo[4,5-b]pyridin-
2-ol

(_
~ yk 6-chloro-1-(ethylpropyl)-7-(6-methoxy(3-pyridyl))imidazo[4,5-
b]pyridin-2-ol
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2-01
6-chl oro-7- (4-chl or ophenyl ) - 1- (et hyl propyl )i m dazo[ 4, 5
WO 26091099594 i di n-2-0l o PCT/US2009/000686
6-chl oro- 1- (et hyl propyl )-7-(3-pyridyl)i m dazo[ 4, 5-b] py
ridin-2-ol 32 WD 2009/099594 PCT/ US2009/ 000686 .1 -
~C
6- chl oro- 1- (et hYl propYl)-7-(3-fluorophenYl)im dazo[ 4,5
- b] pYri din 2-ol
| propyl)-7-phenylim dazo[ 4, 5- b] pyri di n- 2- ol
g or o- 1- (et hyl pr opyl )6-¢hloyo-i1riedihylptopyl)- r{3taz o[ 4,
idin-2 ~ . -
e or oo 71 3- oHfslsheingTehenimiseapA. 5itpvidie 20k
- bl pyridin-2-ol 4-[6-chloro-1-(ethyl propyl)-2-hyd
roxyimidazo[4, 5-b] pyrid in-7- ~
yl ] benzenecarbonitrile
3-[6-chl oro-1- (et hyl propyl) - 2- hydr oxyi mdazo[4

yridi n-7- yl]benzenecarbonitrile 3 WO
99594 PEhgbdethyimepyl)-r(3- hydroxyphenyl)lmld320[4 5-

: chl oro- 1- (et hyl propyl )-7-(4 nenyl )i m dazo[ 4, 5
pyri din-2-ol ¢ HTEHH?L@SP
1-[6-chl oro- 1- (et hyl propyl ) -2-hydroxyi m dazo[ 4, 5- b] pyr
idin-7-yl]- ~

[ o
/g% N-{4-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-
b

yl]phenyl}acetamide

L o
3:\ 6-chloro-1-(ethylpropyl)-7-pyrazol-3-ylimidazo[4,5-b]pyridin-2-ol

N

P o
N % 6-chloro-1-(ethylpropyl)-7-pyrazol-4-ylimidazo[4,5-b]pyridin-2-ol

© 3:1 7-(3,4-difluorophenyl)-6-chloro-1-(ethylpropyl)imidazo[4,5-
b]pyridin-2-ol
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4- (et hyl sul f onyl ) benzene
4-[ 6-chl oro-1- (et hyl propyl ) - 2- hydr oxyi m dazo| 4,
WG2pp9ssvdi n-7- yl ] benzamide NI O PCT/US2009/000686
6- chl oro- 1- (et hyl propyl )-7-[ 3-
(hydr oxymet hyl ) phenyl ] i m dazo[ 4, 5- b] pyri di n- 2- ol
6-chl oro-1-(ethyl propyl )-7-[4- ~
(et hoxymet hyl ) phenyl ]i mi dazo[ 4, 5-b] pyridin-2-o0l O
-chl oro-1- (et hyl propyl ) -7-(4-met hoxyphenyl )i m dazo[ 4,
g>b.],pyridin-2-o| N 34 WD 2009/ 099594
S2009/ 000686 o o
or oBrchiloran HethybgropyD-h(2+pwsigy imidazs4,5-b]pyridin-2-ol
b] pyridin-7-yl] 3-(nmethyl sul fonyl)benzene
6-chl oro-1-(ethYl P ropYl)-7-(4-hYdroxYp henYl)
i mdazo [4,5- Db]pyridin-2-ol
6-chl oro-1-(ethyl propyl)-7-[4- F
trlfluoronethoxy)phenyl]ln1dazo[4 5- b] pyri di n- 2- m
3 wchl oro-1-(ethylp I) 2- droxy|n1dazo[ E
in-7 yl ]ﬁyﬁblwo}l (et qupe/d)h (%-awbyme@a)lmldaéoﬁ-
oro-1-(ethylpropy |)-7- ( Jgﬁﬁ@ %ol

oxyphenyl )i m dazo[ 4, 5- b]pyri

) 3; 6-chloro-1-(ethylpropyl)-7-[4-
(trifluoromethyl)phenyllimidazo[4,5-b]pyridin-2-ol

3

=y
o

- ?/\ 7-[4-(aminomethyl)phenyl]-6-chloro-1-(ethylpropyl)imidazo[4,5-
b]pyridin-2-ol

o ?o\ 6-chloro-1-(ethylpropyl)-7-(2-methoxy(4-pyridyl))imidazo[4,5-
~ blpyridin-2-ol

o %:o\ 6-chloro-1-(ethylpropyl)-7-(5-methoxy(3-pyridyl))imidazo[4,5-
b]pyridin-2-ol
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O 3-[6-chloro-1 -(ethyl propyl)-2-hyd roxyi m dazo| 4,
5-b] pyrid i n-7- 1 yl]benzam de 35 WD 2009/099594
wWEALBEA09/ 000686 6-chl or o- 1- (et hyl propyl ) - 7P¢BUS2009/000686
(et hoxymet hyl ) phenyl ]i m dazo[ 4, 5- b] pyri di n- 2- ol
{4-[6-chloro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5- b] py
ridin-7- yl]phenyl}-N Ndinmethyl carboxam de ~--o0 DC
6- chl oro- 1- (et hyl propyl ) -7-(2-net hyl phenyl )i m dazo[ 4, 5
+ | bl pYridin-2-ol
Stgo- 1- (et hyl propyl)-7-indol -4-ylim dazo[ 4, 5- b] pyr

.0l 6-chloro-7-(4-chloro-3-fluorophenyl)-1-(ethylpropyl)imidazo[4,5-
c | oro- 1- (et hyl propyl)-7-(2- fI uoc;opzhelnyl)l m dazo[ 4,5

D] pyri din- F 2-ol
6- chl or o- 1- (et hyl propyl)-7-(6- rret hoxy(3-pyridyl))imda
zo[ 4,5 b]pyridin-2-o0l N 36 WO 2009/ 099594
PCT/ US2009/ 000686 9~~ 6-chl oro-1-(ethyl propyl)-7-[3 F
{f | uor onet hoxy) phenyl ]im dazo[4 5-b] pyri di n- 2 oI
loro-1 -eth | ro -7- 3-h drox hen | imda
ridi n- 8-ehlaro-1 (ethylpropyl) -7-(4-morpholin-4- yIphenyI)lmldazo[4 5-
{4-[6-chloro-1-(ethyl propyl) f i m dazo[ 4, 5-b]
ridin-7- yl]phenyl }acetam deb-]‘gy'ml'(il 20V
-chl oro-1- (et hyl propyl)-7-pyrazol -3-ylim dazo[ 4, 5-b] p
yridin-2-ol

|
Kgﬁ {4-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-

e yllphenyl}{methylsulfonylyamine

| _ o
° %; 6-chloro-1-(ethylpropyl)-7-[4-

(hydroxymethyl)phenyl]imidazo[4,5-b]pyridin-2-ol

[ °
© i/ methyl 3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-
b]pyridin-7-yllbenzoate

Y ?/ 3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-
yllbenzoic acid
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Nr cr”

6-chl oro- 1- (et hyl propyl ) -7-pyrazol-4-ylimdazo[4, 5-b]p
wQ@ riodioses24 ol NN PCT/US2009/000686

7- (3, 4-di fluorophenyl)-6-chl oro-1-(ethyl propyl )i m dazo

[4,5- | Db]pyridin-2-ol 37 WD 2009/ 099594

PCT/ US2009/ 000686

6-chl oro- 1- (et hyl propyl)-7-(2-pyridyl)im dazo[ 4, 5-b] py

(din-2-ol "C, 6-chloro-1-(ethYl proPYl)-7-(3-nmethYlP
B P inmidazo[4,5- b]pyridin-2-ol 011
=C ro- 1- (et hyl pr dpghlpror4f(éthyipropyl)-7-[4-(1-hydroxy-
riYl uoromet hyl)phenyl 1imdazol 4, 5-b ri.din-2-ol F
- [ 4- (ani nonet hyl ) dﬁ%&f#’}'bﬂ%ﬁ%ﬂﬁqﬁ?@aﬁ&%tmwf '?J”r%ﬁln )
i mdazo[4,5- b]pyridin-2-ol 1~ o0
6-chl oro- 1- (et hyl propyl ) -7-(2-met hoxy(4-pyridyl))imda
zo[4, 5- b]pyridin-2-o0l 6-chloro-1-(eth¥Yl P
rePYl)-7-(5-met hoxY(3-pYridyYl)) imdazo[4,5
b Py Di-gi n-2- 0l 38 WO 2009/ 099594 PCT/ US2009/ 000686 .
o8t chh.oro- 7- (Z{&khlare-T3(sthyigrayhedrydroxyireidazogt. s Py iighn-7-

o[ 4, 5- b]pyridin-2-ol 6- -1 hYI
opY1l)-7-(4-norp holin-4-Yi C%Lﬁg]r%ﬁcl %n& azo[ 4, 5-
b] pyri di n- 2- ol

[ °
c ?/ 6-chloro-1-(ethylpropyl)-7-[3-(1-hydroxy-
isopropyl)phenyllimidazo[4,5-b]pyridin-2-ol

g jkv() 1-((1S)-1-ethyl-2-hydroxyethyl)-6-chloro-7-(4-
chlorophenyl)imidazo[4,5-b]pyridin-2-ol

\ 7/
.\\Y

j\/° 1-((1R and 1S)-1-ethyl-2-hydroxyethyl)-6-chloro-7-(4-
chlorophenyl)imidazo[4,5-b]pyridin-2-ol

4-(6-chloro-2-hydroxy-1-(pentan-3-yl)-1H-imidazo[4,5-b]pyridin-

7-yl)-2-fluorobenzonitrile
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{4-[6-chloro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5- b] py
ridin-7 yl]phenyl}(nmethyl sul fonyl)am ne

wG2@blose+ 1- (et hyl propyl )-7-[4- ~ PCT/US2009/000686
(hydr oxymet hyl ) phenyl ]i m dazo[ 4, 5-b] pyridin-2-ol O
met hyl

3-[6-chl oro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5- b]
pyrid in-7-yl]benzoate I 0 3-[6-chloro-1
- (et hyl propyl) - 2- hydr oxyi mi dazo[ 4, 5- b] pyri di n- 7-
nzoi c acid 39 WO 2009/ 099594 PCT/ US2009/ 000686
o or o- 1- (e&-bmbpodp(;dtt)ylﬁdeM)(Zl:(Z}yrmtbxlﬂ -pyridyl))imidazo[4,5-

ropyl ) phenyl ]i m dazo| 4, ri.di
-chl oro- 1- (et hyl pr opyl ) - Zkﬂ]%rr'@%élﬁfdazo[ 4, 5- b] pyr

i din-7- yl]benzoic acid

6-chl oro- 1- (et hyl propyl ) - 7 [ 3- (1- hydr oxy-

i sopropyl ) phenyl ]i m dazo[4, 5-b]pyridin-2-ol 1 -((1
S)-1 -ethyl-2-hydroxyethyl)-6-chloro-7-(4-

a dﬁgihing-?ﬁé{gh%izﬁy 4&!39&]% E;I)edrlggaarzﬁ ﬁ'p aj-bmlglaz&(4l,5—%]pyridin-
rophenyl )i m dazo[ 4, 5- b] pyry)l)%'lcrb'h?\omtnle

A ? 7-[3-(aminomethyl)phenyl]-6-chloro-1-(ethylpropyl)imidazo[4,5-
b]pyridin-2-ol

N § 6-chloro-1-(ethylpropyl)-7-[2-
h (methoxymethyl)phenyl]limidazo[4,5-b]pyridin-2-ol

> & 6-chloro-1-(ethylpropyl)-7-(6-methoxy(2-pyridyl))imidazof4,5-

~ b]pyridin-2-ol
=
Y >(_—1 7-(1H-indazol-5-yl)-6-chloro-1-(ethylpropyl)imidazo[4,5-
b]pyridin-2-ol
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4- (6-chl oro- 2- hydr oxy-1-(pentan-3-yl)-1
H i m dazo[ 4, 5-b] pyridin- 7-yl)-2-fluorobenzonitrile
WaE Q00w Be09/ 099594 PCT/ US2009/ 000686 PCT/US2009/000686
6-chl oro- 1- (et hyl propyl )-7-(2-nmethyl (4-pyridyl))im daz
o[ 4, 5- b] pyridin-2-ol
4- (6-chl oro- 2- hydroxy- 1- (pentan-3-yl)-1Hi m dazo[ 4, 5-b
]pyridin- 7-yl)picolinonitrile
3- (am nonet hyl ) phenyl ] - 6-chl oro- 1- (et hyl propyl )i m d
3%2 b] pyri di n-2-o0l 6-chl oro-1-(ethyl propy

-7

7-(1H-indazol-6-yl)-6-chloro-1- (ethylpropyl)lmldazo[4 5-
xymet hyl ) phenyl ] i m dazo[ 4, 5- b). ri d| n- 2- ol
chloro-1 -(ethyl propyl)-7- ( ]% I>- pyridyl))im
id azo[4,5- b]pyridin-2-ol 7-(1
H i ndazol - 5-yl)-6-chl oro-1- (et hyl propyl )i m dazo[4, 5
b] pyridin-2-ol 41 WD 2009/ 099594 PCT/ US2009/ 000686 |
0 7-(1

H zol -6-yl)-6-chloro-I-(et ropyl )im dazo&4 5-
“B py i-di n- 2- §-ch @r‘aﬂr@ﬂaylmrap(y@tmhydrqawwwdy Yimid#zo[4,5-
d d 4, 5 I
2eh or 6210 (et hyl propy 1y 7- LRV 2

)i

I
6- chl oro 1- (et
met hoxyphenyl )i m dazo[ 4, 5-Db]pyridi n-2-ol

N-({4-[6-chl oro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5-b
lpyridin- 7-yl]phenyl}nethyl)acetan de
6-chloro-1-(ethylpropyl)-7-(3-fluoro-4-
F methoxyphenyl)imidazo[4,5-b]pyridin-2-ol

j?;(?\ N-({4-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-
7-yllphenyl}methyl)acetamide

| R
é_; 7-{4-[(dimethylamino)methyl]phenyl}-6-chloro-1-
~ (ethylpropyl)imidazo[4,5-b]pyridin-2-ol
- % (tert-butoxy)-N-{4-[6-chloro-1-(ethylpropyl)-2-

hydroxyimidazo[4,5-b]pyridin-7-ylJphenyl}-N-
TR methylcarboxamide
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al 7-{4-[(di nethyl am no) net hyl ] phenyl } - 6-chl oro- 1-
(ethyl propyl)imdazo[4, 5-b] pyridin-2-ol | -

wo esovoespox N 4 6 chloro-1-(ethyl p ro 12 PCT/US2009/000686
hydr oxyi m dazo[ 4, 5- b] pyri di n-7-yl ] phenyl } - N-
met hyl car boxam de 42 WD 2009/ 099594 PCT/ US2009/ 000686
~ 0 6-chloro-1-(ethyl propyl)-7-(2-fluoro-4- ~
nmet hoxyphenyl )i m dazo[ 4, 5-b]pyrid i n-2-ol

chl oro- 1- (et hyl propyl ) - 2- hydr oxyi m dazo[ 4, 5- b] pyr
® yi]benzoic acid : _-%1-((1R and
F - et hyl - 2- hydr oxy é&-tiylbyo-8-(etHyipropyh{74¢2-fluoro-4-
orvophenyl )i m dazo[ 4,5-b] pyridin-2-aol ~o0 .
6ichl oro- 1- (et hyl pr OJWMQWPE@D('&WF'@&%I&%?W&H%?Mli i
dazo[ 4,5- b]pyridin-2-o0i - |
6-chl oro-7-(4-fl uorophenyl)-1-nethylimdazo[ 4, 5-b] pyri
di n-2-ol |
\oro-7-(4-fluorophenyl)-1-prop-2-eny|inidazo[4,5-b
. (din- ~I 2-01 43 WO 2009/ 099594 PCT/ US2009/ 000686
hioro- 7- ( £-f6-aRlosptiei@inylpopyhed-hydwpyimidazpias-oayrilin-7-

yri din-2-ol yllbenzoic acid

[ §—o ]
N 1-((1R and 1S)-1-ethyl-2-hydroxyethyl)-6-chioro-7-(4-
fluorophenyl)imidazo[4,5-b]pyridin-2-ol

[ L >
‘ ;& 6-chloro-1-(ethylpropyl)-7-[4-(hydroxyethyl)phenyljimidazo[4,5-
b]pyridin-2-ol

A

6-chloro-7-(4-fluorophenyl)-1-methylimidazo[4,5-b]pyridin-2-ol

6-chloro-7-(4-fluorophenyl)-1-prop-2-enylimidazo[4,5-b]pyridin-
2-ol

\—_/
J7
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2-[6-chl oro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5- b] pyr
idin-7- yl]benzenecarbonitrile
wQ@ 2¢03/099584 net hyl ami no) met hyl ] phenyl } - 6- chl or o- RET/{8109/000686
propyl )i m dazo[ 4, 5- b] pyri din-2-o0
7-{2-[ (di met hyl am no) met hyl ] phenyl }-6-chl oro-1
(et hyl propyl )i m dazo[ 4, 5- b] pyri di n- 2- ol
2-[6-chl oro-1- (et hyl propyl) - 2-hydr oxyi m dazo[ 4, 5- b] pyr
i d{ n-.7- yljbenzal dehyde
iﬁ?foro-l-(ethylpropyl)-2-hydroxyinidazo[4,5-b]pyr

I n-Y=yl ] benz@dchdrpdd (4-doidph20 90/ 0aaet/lethyl)imidazo[4,5-
2009/ 000686 L
{3-[6-chl or o- 1- (et hyl pr opy! IRYHid2oQYi ni dazo[ 4, 5- b
]pyridin 7-yl]phenyl)nmethyl)acetamde | r
2-[6-chl oro-1- (et hyl propyl ) -2- hydroxyi m dazo[ 4, 5- b] pyr
idin-7- yl]benzamde 1~ o
hl or o- 7- ( 2- chl or 0- 4- et hyl phenyl ) - 1-

©OpYl)imdazo[ 4, 5-b] pYridin-2-ol o
r o- 7- ( 2-{frcblaso4-(aieyipronyherpyroxyimidazo[4,5-b]pyridin-7-
pnopyl )i m dazo[ 4, 5-b ridin-2-0l .1.-((1
- hydr oxy-i sopropyl ) - 6- Ckﬁ%quep_%égqut]nle
chl orophenyl )i m dazo[ 4, 5-b] pyridin-2-ol 1-((1
S) - 2- hydr oxy-i sopropyl )-6-chl oro-7-(4-
fl uorophenyl )i m dazo[ 4, 5-b] pyri di n-2-0l 45

kﬁ[& 7-{3-[(dimethylamino)methyljphenyl}-6-chloro-1-

(ethylpropyl)imidazo[4,5-b]pyridin-2-ol

A ;3 7-{2-[(dimethylamino)methyl]phenyl}-6-chloro-1-
! (ethylpropyl)imidazo{4,5-b]pyridin-2-ol

8\\ 2-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-
yllbenzaldehyde

i lg/ :?\o 3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-
yllbenzaldehyde
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WO 2009/ 099594 PCT/ US2009/ 000686
6-chl oro- 1- (et hyl propyl )-7-(5-nmethyl pyrimid
WO 2009/0945%4 m dazo[ 4, 5- ~ b]pyridin-2-ol 1-((1PCT/US2009/000686
S) - 1- et hyl - 2- hydr oxyet hyl ) - 6- chl or o- 7- phenyl i m dazo[ 4,
5- | b]pyridin-2-ol 1~ 1-((1 R-2-hyd
roxy-isopropyl)-6-chloro-7-(4-
fl uorophenyl )i m dazo[ 4, 5-b] pyridin-2-0l 1| o
6-chl oro- 1- (et hyl propyl)-7-(1-nmethyl (1 Hindazol - 5-
yl )T zo[ 4, 5-b] pyridin-2-ol | ~ o0
6="clil 0Y.0- 1- ( Nt{{$-[Probioyrb) t-fetbdiprasyiy Ry droxyisiczrdo]4,5-bipyridin-
Ni m dazo[ 4, 5-b] pyri di n- 2- ol .
T6-chl or o- 7- ( 5- chl or of 3- pyrYIENYSmety}Apeiamisa )i ni daz
o[4,5- b]pyridin-2-ol 46 WO 2009/ 099594
PCT/ US2009/ 000686 c
2-[6-chl oro-7-(4-fl uorophenyl)-2-hydroxyi m dazo[ 4, 5-
blpyrj di nyl ] propane-1,3-diol c o
-(Te butylg - 6-chl or o-7- (4-fl uorophenyl )i m dazof 4, 5-
“b py?gi/n-Z- -[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-

yllbenzamide

© % 6-chloro-7-(2-chloro-4-methylphenyl)-1-
(ethylpropyl)imidazo[4,5-b]pyridin-2-ol

[ °
. % 6-chloro-7-(2-chloro-4-methoxyphenyl)-1-
(ethylpropyl)imidazo[4,5-b]pyridin-2-ol

S
L
Y e 1-((1S)-2-hydroxy-isopropyl)-6-chloro-7-(4-
chlorophenyl)imidazof4,5-b]pyridin-2-ol

\ /

1-((1S)-2-hydroxy-isopropyl)-6-chloro-7-(4-
fluorophenyl)imidazo[4,5-b]pyridin-2-ol
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ol
6-chl oro-1- (et hyl propyl)-7-(6-nmethyl (2-pyridyl))im daz
W@R9I/0W59b] pyri din-2-ol ~ o 6-chl oro-1- (et hyl pPeDP§2009/000686
[)-7-(4-methyl (2-pyridyl))imdazo[4, 5- b]pyridin-2-ol
C 0 6-chloro-1-(ethyl propy
[)-7-(5-methyl (2-pyridyl))imdazo[4,5- bjpyridin-2-ol
cC~o0
6xghlyoro- 1- (et hyl propyl)-7-(6-nmet hyl (3-pyridyl))im daz
4 5>'P I b] pyridin-2-ol 47 WD 2009/ 099594
P /h 009/ ?eeﬁﬂfro-1—(et|h)ylpro;[)yl)-7-(5-rfn|ethylpyrimir(]1ir?-)zzyl)imidazo[4,5-
-ghkoro-1- (et hyl propyl )-7-[2-(trifl uqgromethy 4-
PYF1dyl )]im dazo[ 4, 5-b]pyrid itdRYIEN-250kh| or 0- 1
-(1-ethyl -2-hydroxyethyl)-7-(2-pyridyl)imdazo[ 4, 5-
bj pyri di n- 2- ol 6-chloro-1
- (2- hydroxyet hyl ) -7-phenyl i m dazo[ 4, 5-b]pyridi n-2-ol
-({1 R)-1-ethyl -3-hydroxypropyl)-6-chloro-7-(4 1
0 enyl )i mdazo[4, 5-b]pyrid in-2-ol 1 -((1 9)-1
et hYel- 3 hy dAd&{Bi-dmsthyl-Z-hydraxyethylx@-chloro-7-phenylimidazo[4,5-

ariophenYl )i m dazol[ 4, 5- bl pYri)bjiFi) - 2- Of
chloro-7-(3-chl oro(4-pyridyl -%‘%’%%h@'l propyl )i m daz
o[ 4, 5-

=
g ?;° 1-((1R)-2-hydroxy-isopropyl)-6-chloro-7-(4-
fluorophenyl)imidazo[4,5-b]pyridin-2-ol

) %i\ 6-chloro-1-(ethylpropyl)-7-(1-methyl(1H-indazol-5-
yl))imidazo{4,5-b]pyridin-2-ol

g ><7—\ B-chloro-1-(ethylpropyl)-7-(1-methyl(1H-indazol-6-
~ yl))imidazo(4,5-b]pyridin-2-ol
| o
o % 6-chloro-7-(5-chloro(3-pyridy!))-1-(ethylpropyl)imidazo[4,5-
e b]pyridin-2-ol
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b] pyridin-2-ol 48 WD 2009/ 099594 PCT/ US2009/ 000686 1
-((1 9)-1

WO 2400999524 hydr oxyet hyl ) - 7- (3, 4-di f| uor ophenyl ) PGI/US2009/000686
chl oroi m dazo[ 4, 5- b] pyri di n- 2- ol
6-chl oro- 1- (et hyl propyl )-7-(5-fluoro(3-pyridyl))imdaz
o[4,5- 4b]pyridin-2-ol | >--
6- chl oro-7- (4-fl uorophenyl)-1-(3-hydroxypropyl )i m dazo

bl pYridin-2-ol 1-((1
. -fyelr oxy- 1- met hyl propyl )-6-chloro-7-(4
fl uonophenyl ) i ma{g-chlbré-Mwi4fluordpheBylp2-hydroxyimidazo[4,5-
2-p7-(3, 4-di fl uoroph | )- 6-chl oro-2-hydroxyi m da
7 Z]_’ 5- b] éyri di nyl ] but §| gﬂyyrgdmyl]propane-%B-glo{ y
(2S) - 2- am no- 3- net hyl butanoate 1 -((1
S) - 1-et hyl - 2- hydr oxyet hyl ) - 6-chl oro-7- (4-
nmet hoxyphenyl )i m dazo[ 4, 5- b] pyri din-2-0l 49 WO
099594 PCT/ US2009/ 000686
o 0s ro-1-(ethyl pro )él )-7-(5-fluoro(2-pyrid I)%i m daz
, b] pyr1i-@qarﬁ-byiﬂ§- -chloro-7-(4-fluorophenyl)imidazo[4,5-b]pyridin-2-
hl oro- 1- (et hyl propyl )-7-(3-fl uoroq(4- pyridyl))imdaz
ol4,5- F b]pyridin-2-ol 1 -((1
S)-1-et hyl - 2- hydroxyet hyl )-6-chloro-7-(4- r
nmet hyl phenyl )i m dazo[ 4, 5-b]pyridin-2-ol 4-[1-((1
S)-1 -ethyl-2-hydroxyethyl)-6-chl oro-2-
yiom' dazo[ 4, 5- b] pyri di n-7-yl ] benzenecarbonitrile

o N é\ 6-chloro-1-(ethylpropyl)-7-(6-methyl(2-pyridyl))imidazo[4,5-
1 blpyridin-2-ol
I ° . .

S ? 6-chloro-1-(ethylpropyl)-7-(4-methyl(2-pyridyl))imidazo[4,5-
g blpyridin-2-ol
(> o

© B 6-chloro-1-(ethylpropyl)-7-(5-methyl(2-pyridyl))imidazo[4,5-
J bjpyridin-2-ol

P 8—\ 6-chloro-1-(ethylpropyl)-7-(6-methyl(3-pyridyl))imidazo[4,5-
| bpyridin-2-of
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6-chloro-7-(5-chloro(2-PYridYl))-1-(nmethYl ethYl)im daz
o[4,5- b]pyridin-2-o0l 6-chloro-7- 5-chloro 2- rid |
wazqoendpsb4 p ro | imdazo 4 5 bj pyridin-2-ol 5PCEADS2009/000686
2009/ 099594 PCT/ US2009/ 000686 1-((1
S) - 1- et hyl - 2- hydr oxyet hyl ) - 6- chl oro-7- (5-chl oro(2
PYridYl))i m dazo[ 4, 5-b] pYridin-2-0l | r ~-o0
6- chl oro- 7- ( 5- fIuoro(2-pyridyI))-l-(netherthyI)inidaz
o[4,5- b]pyridin-2-ol r o 2-[7-(3,4
Qnghenyl) 6- chl or o- 2- hydroxy|n1dazo[4 5-

i nyl ] butyl &#chbodmdg@uhyjpmmyt)al-{ﬁ (ﬁlflercﬁné@lyDtu
4-f | uor ophenyl) @fgﬁ m dazol 4,

b] pyri di nyl Jbutyl di hydP HH&@%?{ﬁtfbblPW'dH‘sz 0.

6-chl oro-7- 4-fluoro hen 12 h drox i m dazo 4 5-

b] pyri di nyl j butyl (2S)-2-am no-3-nethyl butanoate ¢ |

6- [ 6- chI oro-1- (et hyl propyl)-2-hydroxyi m dazo[ 4, 5- b] pyr
ylj pyri di ne- 3- car bonl trile 51 WD 2009/099594

9)09/ 000686 6- i

° - 1t WY I - 2-GrygBlaiRye hytf)ylé kyrdrexyethy bn/d(2-pyydyhimidazo[4,5-

zQ[ 4, 5b]pyr|d| n-7-yl ] py carbon itri

i ,. 1-((1 S)-1-ethyl - 2- hym‘&{@ﬁﬁyﬁ) 6, 7- bi s(4-

fl uor ophenyl )i m dazo[ 4, 5- b] pyri di n- 2- ol

6-chl oro-7-(4-fl uorophenyl)-1-[ 2- hydr oxy- 1-( 2-

\ /
(Y

6-chloro-1-(2-hydroxyethyl)-7-phenylimidazo[4,5-b]pyridin-2-ol

1-((1R)-1-ethyl-3-hydroxypropyl)-6-chloro-7-(4-
fluorophenyl)imidazo[4,5-b]pyridin-2-ol

\

1-((1S)-1-ethyl-3-hydroxypropyl)-6-chloro-7-(4-
fluorophenyl)imidazo[4,5-b]pyridin-2-o!

6-chloro-7-(3-chloro(4-pyridyl))-1-(ethylpropyl)imidazo[4,5-

b]pyridin-2-ol
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met hyl propyl ) et hyl ] i m dazo[ 4, 5- b] pyri di n- 2- ol 1-((1
R)- 1 -ethyl-2-hyd roxyethyl)-6-ch loro-7-(4
wo bavooogshenyl ) i m dazo[ 4, 5- b] pyri di n-2-ol  1-[ (RCT/US2009/000686
S) - 1- (et hoxynet hyl ) propyl ] - 6-chl oro- 7- ( 4-
fl uor ophenyl )i m dazo[ 4, 5-b] pyridin-2-ol 1-((1
R) - 1- et hyl - 2- hydr oxyet hyl )-7-(3, 4-d ifl uorophenyl) - 6-
chl oroi m dazo[ 4, 5- b] pyri di n-2-o0l 52 WD 2009/ 099594
RCT/ US2009/ 000686 1 -[(1
R 1 t hoxynmet hyl ) propyl ] -6-chloro-7-(4
uoyr.ophenyl ) i 1 (d&) of -4tHyl-a} pydroxyeth -3 +H(3,4-difluagophergy( )t 6-
- evhyl - 2- hydr oxy- 2- met hyl pr o - §- chl.orp-7-(4-
uor ophenyl )i mi dazo[ 4, §1I8j Fc{q#%ﬂ,éztgpyrltiln:#d
- 1- (et hoxynet hyl ) propyl ] -6-chl oro-7-(5-fl uoro(2
pYridyYl))imdazo[ 4, 5-b] pYndi n-2-0l ¢
6-chl oro- 1- (et hyl propyl)-7-(2-thienyl)i m dazo[ 4, 5-b] py
ridin-2-ol ¢
ctN_oy 0- 1- (et hyl propyl )-7-(3-thienyl)imda , 5-Db
. diXn- 2- ol (36-C>|/’\|(§)I’O-$ }(/et)hylprc()pyl)-7-(S-ﬁ/uo)ro(S-pyl'Zlg)h)%'m'da£8%a’5'

1l oY 0- 7- (5- chl oro( 2-t hi enyl ¢, k3483 hy! propyl )i m daz
54, 5- b] pyridin-2-of 53 WO 2%‘%%%‘3‘3?5%
PCT/ US2009/ 000686 1-((1
S)-1-et hyl - 2- hydr oxyet hyl )-6-chl oro-7-(2
t hi enyl )i m dazo[ 4, 5-b] pyri di n- 2- ol c 1-((1

[ %;%t hyl - 2- hydr oxyet hyl ) - 6- chl or o- 7- ( 3-
Y \ 6-chloro-7-(4-fluorophenyl)-1-(3-hydroxypropyl)imidazo[4,5-

b]pyridin-2-ol

1-((1S)-3-hydroxy-1-methylpropyl)-6-chloro-7-(4-
fluorophenyl)imidazo[4,5-b]pyridin-2-ol

i 3:\:/( (28)—2-[7-(3,4-difIuorophenyl)—6-chIoro-2-hydroxyimidazo[4,5-
- b]pyridinyl]butyl (2S)-2-amino-3-methylbutanoate

(‘\/ 1-((1S)-1-ethyl-2-hyd roxyethyl)-6-chloro-7-(4-
methoxyphenyl)imidazo[4,5-b]pyridin-2-ol
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S thienyl)imdazo[ 4, 5-b] pyridi n-2-ol 1-((1
S) - 1- et hyl - 2- hydr oxyet hyl ) - 6- chl or o- 7- (5- chl or o( 2-
w0 R00945¥d i m dazo[ 4, 5-b]pyridi n-2-ol PCT/US2009/000686
6-chl oro-7- (4-fl uorophenyl)-1-(2-hyd
roxy-tert-butyl)imdazo[4, 5- S b]pyridin-2-ol 1-((1
R) - 1- et hyl - 2- hydr oxyet hyl ) - 6- chl oro-7- (5-f | uor o( 2-
pyridyl))i m dazo[ 4, 5-b]pyridin-2-ol F ~ 1-((1
et hyl - 2- hydr oxyet hyl)-7-(4-chl or ophenyl) - 6-
i dazo 4,5-b [ ]pyridin-2-ol 54 WO 2009/ 099594
09/ OocfsgblorQJ( (ethylpropyl)-7-(5-fluoro(2- pyndyl))lmldazo[4 5-
13)4”1- t hyl - 2- hydr oxyet hyl ) - 6- chI or 0- 720 yrazin-2 ~~
yI'i i dazo[ 4, 5-b] pyri din-2-ol PIAYNMRZ-Ql et 1 2 h
drox eth 16 fluoro-7- 4
fl uorophenyl)im dazo[4,5-b]pyridin-2-o0l 1 -((1
S)-1-ethyl - 2- hydr oxyet hyl ) - 6- chl or o- 7- (5-f| uor o( 2-
yI))lmdazo[45b]pyr|d|n20| ~1-((1

hyl ro 2- et hyl pro 60h|oro7 5-
}/pyr i '?'P)f(gﬂ |W°P§)/B]702;3-ﬂd¢>iﬂ(é erdym)léﬁdazom 5-

= 2
(\\J 1-((1S)-1-ethyl-2-hydroxyethyl)-6-chloro-7-(4-
methylphenyl)imidazo[4,5-b]pyridin-2-ol
(
("\\0 4-[1-((1S)-1-ethyl-2-hydroxyethyl)-6-chloro-2-

hydroxyimidazo[4,5-b]pyridin-7-yl]benzenecarbonitrile

6-chloro-7-(5-chloro(2-pyridyl))-1 -(methylethyl)imidazo[4,5-
b]pyridin-2-ol

?; 6-chloro-7-(5-chloro(2-pyridyl))-1 -(ethylpropyl)imidazo[4,5-
blpyridin-2-ol
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pyridyl))im dazo[ 4, 5- bj pyri di n- 2- ol I 1 -((1
S) - 1- et hyl - 2- hydr oxy- 2- net hyl propyl ) - 6- chl or o- 7- ( 5-
WO Rawo0es524 pyri dyl ) )i m dazo[ 4, 5- b] pyri di n- 2- ol PGBUYID09/000686
2009/ 099594 PCT/ US2009/ 000686 1-((1
R) - 1- et hyl - 2- hydr oxy- 2- net hyl propyl )-6-chl oro-7-(4- ~
| fluorophenyl)i m dazo[ 4, 5-b] pyridin-2-ol C -
(2S)-2-[6-chloro-7-(4-fluorophenyl)-2-hydroxyi m dazo[ 4
yri di nyl ] but yl acetate 1-[ (1 S)-2-hyd
2-met hyl p 12£ )ethyl]-6-chloro-7-(4- 1 ~
y henyl )i m1dé ¥ - &Gh)tﬂaebydrwylemyblﬁ 6hloro-7-(5- chloro(2-
-hor-lccloentl ro d 4, 5-
yri din- 2_361 2 ( (31/ pyeryI)SImlgazcﬂH%ngip)yrlgln o?[
R) - 2-am no- 1- et hyl et hyl )-6-chl oro-7- (4
f I uorophenyl )i m dazo[ 4, 5- b] pyri di n- 2- ol 1-((1
R) - 2- ami no- 1- et hyl et hyl ) - 6-chl or o- 7- (5-f uoro(2- ~
| ))imdazo[ 4, 5-b] pyridin-2-ol 56 WO 2009/ 099594

32009/ 00Q6
(4-f1 ug Sﬁﬂ"éh}T(g-fﬁ%@wgﬁmﬁ)ﬂa@@@m@hyIlimn'daZO[4,5-

b)pyridin-2-ol

(>
(\\)‘E_Q 2-[7-(3,4-difluorophenyl)-6-chloro-2-hydroxyimidazol[4,5-
blpyridinyllbuty! dihydrogen phosphate
[ ’ 7 °
. (2S)-2-[6-chloro-7-(4-fluorophenyl)-2-hydroxyimidazo[4,5-
o b]pyridinyllbutyl dihydrogen phosphate

? DI
D@ e (2S)-2-[6-chloro-7-(4-fluorophenyl)-2-hydroxyimidazo[4,5-
b]pyridinyl]butyl (2S)-2-amino-3-methylbutanoate

l =
) E 6-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-
ylJpyridine-3-carbonitrile
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b] pyri di nyl ] butyl }acetam de 1-((1
S)-2-am no-1-ethylethyl)-6-chloro-7-(4- |
wo bavooogshenyl )i m dazo[ 4, 5- b] pyri di n-2-ol  1- ( (BCT/US2009/000686
S) - 2-am no- 1-et hyl ethyl)-6-chloro-7-(5-fluoro(2- I o o
pyridyl))im dazo[ 4, 5- b] pyri di n- 2- ol
N-{(2R)-2-[6-chl oro-7-(4-fl uorophenyl)-2-hyd
roxyi m dazo[4, 5- Db]pyridinyl]butyl}acetanm de 1-((1
- 1- et hyl - 3- hydr oxy- 3- net hyl but yl ) - 6- chl or o- 7- ( 4-
If Lo henyl )i m dazo[ 4, 5-b] pyridin-2-ol 1-((1
f: et hyl - 3- hydr @yt-3-18t hgthlyi23Hy)dréxysthpl)-6-ahler-2-
L ey g o S Sk A oSt 27 ShipydinéS-carbonitrle
6-chl oro- 1- (et hyl propyl ) -7-pyrazol yl i m dazo[ 4,
5-b] pyridin-2-ol 2-{(1
S)-1-[6-chloro-7-(4-fluorophenyl)-2-hydroxyi m dazo[ 4, 5
- b] pyridinyl ] propyl } propane-1,3-diol ~_C

©-1- (et hyl et hyl ) - 7- pyrazol yl i m dazo[ 4, 5- b] pyri
Eﬁ.g T g

e yl-2-hydroxyethyl)-6,7-bis(4-
DhTe S o e 0%V BliBdpkiefiyfiMiBA 2otk gyl 2 41 dazo

6-chl oro- 1- (et hyl propyl )-7-(1-nethyl pyrazol -3-yl )i m da
zo[4,5- | ~--0

® o
Y é\ 6-chloro-7-(4-fluorophenyl)-1-[2-hydroxy-1-(2-

methylpropyl)ethyllimidazo[4,5-b]pyridin-2-ol

‘ =
/\&° 1-((1R)-1-ethyl-2-hydroxyethyl)-6-chloro-7-(4-
fluorophenyl)imidazo[4,5-b]pyridin-2-ol

Y ?\i\ 1-[(1S)-1-(methoxymethyl)propyl]-6-chloro-7-(4-

fluorophenyl)imidazo[4,5-b]pyridin-2-ol

C ;& 1-((1R)-1-ethyl-2-hydroxyethyl)-7-(3,4-difluorophenyl)-6-
chloroimidazo[4,5-b]pyridin-2-ol
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bl pyridin-2-oi 1 -((1
S) - 1- net hyl propyl ) - 6- chl or oi m dazo[ 4, 5- b] pyri di n- 2- ol

WG 0WWBOO9/ 099594 PCT/ US2009/ 000686 1-((1  PCT/US2009/000686
R) - 1- net hyl propyl ) - 6- chl oro- 7- pyrazol yl i m dazo[ 4, 5-b] p
yridin-2- 1-((1
S) - 1- net hyl propyl ) - 6-chl oro-7-pyrazol yl i m dazo[ 4, 5-b] p
yridin-2 ol 6-ch loro-1-[2-nethoxy- |

t hoxynet hyl )ethyl ]-7- |~ pyrazol yli m dazo[ 4,

rid in-2-ol

[ I ~\ 01

@ - 1- net hyl pr opyl ) 7*}59'@?&(‘%)5%65%[%1)?3‘6?@%Qll n- 2-
ol 6-chloro-1 -(nethyl propyl)-7-pyrazol ylimdazo[ 4,
5-b] pyrid in-2-0l 59 WO 2009/ 099594 PCT/ US2009/ 000686
[0101] The chem cal entities described herein can be
synghesi zed utilizing techniques well known in the

as illustrated below with reference to

en t%n Scherfel 1S} drety- ZJrhYé*é@XYsaé'e@ﬁ*WMOPYJ)-@r@be 7. (a-

h I
G mspat ¢ pr eseur el LgERILH Y PP B BLALC ™

range from-10 Cto 200 C. Further except as

enpl oyed in the Exanples or as ot hervvi se specified,
reaction tinmes and conditions are intended to be
oximate, e.g., taking place at about atnospheric

sure within erature range of

170"C ovdTR) 3% opymeltiroRy LG ﬁ%ajgﬁu%?o(z-
rs, Teactions |eft poridy))inddass] b Fﬁwmra.gema
perlod of about 16 hours 0103] erns "sol vent,
‘organi ¢ solvent," and "inert solvent each nmean a
sol vent inert under the conditions of the reaction
bei ng described in conjunction

IS
| o
Cl = .
P 6-chloro-1-(ethylpropyl)-7-(2-thienyl)imidazo[4,5-b]pyridin-2-ol
=
Cl 1 = °
N 6-chloro-1-(ethylpropyl)-7-(3-thienyl)imidazo[4,5-b]pyridin-2-ol
\ S

6-chloro-7-(5-chloro(2-thienyl))-1-(ethylpropyl)imidazo[4,5-
b]pyridin-2-ol
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therewith [including, for exanple, benzene, toluene,

acetonitrile, tetrahydrofuran ("THF"),
wa@l2emendysh4 or mam de ("DMF"), chl orof orm net hyl BEEUS2009/000686

chl oride (or dichloronethane), diethyl ether,

met hanol, N-nethyl pyrrolidone ("NW"), pyridine and

the like]. Unless specified to the contrary, the

solvents used in the reactions described herein are

ipert organlc solvents. Unless specified to the

[co y, for each gramof the Ilimting reagent, one

c H) of sol vén((180}nsethym¢§fdmxy@|thmﬁ6&ﬂmbma7-@ﬂ
sol ation and DU{I f| 'g,chzpi% ttﬁe chem cal
|es and i nt er medi at' S-hleyddin-2-oh be
effected, if desired, by any suitable separation or
purification procedure such as, for exanple,
filtration, extraction, crystallization, columm
tography, thin- |ayer chromatography or

ayer chromato c(%rai)hy, or a conbi nati on of these
37 ockduges. Speci f itc{(19)-Isthyti- bM@fQXVeﬂ'l)ﬂl)t@-l@hbJr07(3-

Separation and isol ati

\ fée\r ence to the exanpﬁ@s%ﬁﬁ%ggf %%]E)Z’v?%og’f ot her
equi val ent separation or isolation procedures can

al so be used. [0105] When desired, the (R - and

S)-isonmers may be resolved by methods known to those
ed, in the art for exanple by formation of

Sharea. Tor LS Sl 2P aRIR AN iorayy 4-thioro(2-
ration of d| ast er e%,gﬁq]@rmﬁjé}gﬁ B3] gy#&,n\_@lbph may

bewseparated, for exanple, by crystallization
gas-liquid or |iquid chromatography; selective
reacti on of one enantioner with an 60 WO 2009/ 099594
RCT/ US2009/ 000686 enanti oner-speci fic reagent, for

/ enzymati c oxidation or reduction, followed by

3 ion gicHIb®-TR4l haépﬁ;?u )

@ as-¥iquid O(?%| | qﬁlfmb%j@] t}ggy Wghbﬁﬁ’n%gﬁgﬁyﬁgﬁ lddzo[4,5
gnvi ronment, for exanpl e on a lgpyridin-Zopport, such as

ilica vvith a bound chiral ligand or in the presence

of a chiral solvent. Alternatively, a specific

enantionmer may be synthesized by asymmetric synthesis

g optically active reagents, substrates,

ts or solvents, or by converting one enantiomner

ot her by((aeymmthyl z-rtyquzbmmswﬂordmgﬁﬂuoro 2-

of” the optionally substituted startin ounds
nd other reactants  Pyrdyl))imidazo[4,5-b]pyridin- 2 Ol

N ad 1-((1S)-1-ethyl-2-hydroxyethyl)-7-(4-chlorophenyl)-6-
fluoroimidazo([4,5-b]pyridin-2-ol
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are comrercially available, e.g., fromAldrich

Chem cal Conpany (M| waukee, W) or can be readily
w@e@paye by those skilled in the art using copremnk2009/000686

enpl oyed synthetic nethodol ogy. REACTI ON SCHEME | Rs

Il Ny F Step 1 Rs I~ Ny OHStep 2 Rl Ny Br RF RS %

FRF 101 102 103 R6 s Step 3 RI N'F CN Step 4

IIIItIINStep5 R5 5 104 105 O Rs Ny CN Rs VN Step
N N

Step7R5/ NHR5 1 R3I1 R3 106 107 Fts |
Ste N}- OH RS NRS/ N% 1 R3 R4 Rs 108
1 WO 2009/ O’9«5§¢) PEMAISA0EBOREIBBIP-6-¢HIADET -pyrazin-2-

rirng to Reaction Sche ound of
mlOl is convertedY ra'qla@f%grtﬂex%n gg

pyrldln 2-ol through reflux with an excess, such as
about four equiv., of sodium hydroxide in water. The
product a compound of Forrmula 102, is isolated and
nally purified. [0108] Referring to Reaction

l, step 2, a conmpound of Fornula 102 is

érted to the cdrdd@Sidrethib2hyBranvebiy)-aifluerey-(4-
(ehction with Phosphog QS phenyl)imidazo[4, 5-blpyridin-2-ol

D=
A éf\) 1-((1S)-1-ethyl-2-hydroxyethyl)-6-chloro-7-(5-fluoro(2-
~ pyridyl))imidazo[4,5-b]pyridin-2-ol
[ T >
P =
(ﬁ 1-((1R)-1-ethyl-2-hydroxy-2-methylpropyl)-6-chloro-7-(5-
l . - -
~ fluoro(2-pyridyl))imidazo[4,5-b]pyridin-2-ol
[ T o
© ;1)\ 1-[(1S)-1-(methoxymethyl)propyl}-6-chloro-7-(5-fluoro(2-
I
~ pyridyl))imidazo[4,5-b]pyridin-2-ol
[ °
c ==
?ﬁ 1-((1S)-1-ethyl-2-hydroxy-2-methylpropyl)-6-chloro-7-(5-
< fluoro(2-pyridyl))imidazo[4,5-b]pyridin-2-ol
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oxybrom de in a solvent, such as DVF under heat, for
exanpl e, about 130C. The product, a conpound of
wo-or0ahE9403, is isolated and optional ly puri f PEDUS2009/000686
[0109] Referring to Reaction Schene 1, step 3, a
conmpound of Forrnmula 103 is converted to the
correspondi ng 2-cyanopyridine by reacting wwth a
slight excess, such as about 1.25 eq., of CuCNin a
ent, such as DVMSO under heat, for exanple, about
Phe product, a conpound of Fornula 104, is
ated and oft((dR1Fethy2Hhiytir@g-2-ntsthGloréiefip6rdhierot - (4-
@n on Scheme 1, step 4, a conpound of Fornhula 104
6§ converted to the @dﬂrPB%BHHFP@aZOM'5-b]nyldln-2-0|
4-i odopicolinonitrile by reaction with a slight
excess, such as about 1.1 equiv., of a base, such as
LDA, at |ow tenperature, for exanple, about 78C,
ol{ owed by addition of an excess, such as about 1.5
i odi_ne and subseguent warm ng to anbi ent

rve, of

empefature. TRE)R-Ideidoro-3-(d dhesopheml)-2drydnoxyimidazo[4,5-
i sol ated and optionally ified [Q11 Referring

0 Reaction Schene 1, stepbgo%g"%:vmﬂghr?&ei teFor nmul a

105 is heated wth an excess, such as about 10

equiv., of an appropriately substituted am ne. The

product, a conpound of Formula 106, is isolated and
rqpal Iy purified. [0112] Referring to Reaction
1, step ound F la 106 i
oo s SR B T 08 e
ase, for exanpl é-ﬁ;f)i- C b
sol vent, such as DI\/S(f)faofr(g‘IS}? omeéMLa)?zgg‘Io’lbiqﬂEyﬁ%'har‘ngLt oC
and addition of aqueous hydrogen peroxide. The
product, a conpound of Fornmula 107, is isolated and
optionally purified. [0113] Referring to Reaction
|Sg,e A, step 7, a conpound of Fornula 107 is
ssglved i ' . -
ed) Tor Laaon aeyeashifl P BuomHaiiriddzol4.5-blpyridin-
osobenzenedi acetate i s added. Phel product, a
npound of Formula 108, is 62 WD 2009/ 099594
PCT/ US2009/ 000686 i sol ated and optionally purified.
[0114] Referring to Reaction Schene 1, step 8, a
pound of Formula 108 is

1-((1R)-2-amino-1-ethylethyl)-6-chloro-7-(4-
fluorophenyl)imidazo[4,5-b]pyridin-2-ol

[ o
;\ 1-((1R)-2-amino-1-ethylethyl)-6-chloro-7-(5-fluoro(2-
pyridyl))imidazo[4,5-b]pyridin-2-oi
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coupled to an appropriately substituted boronic acid,
using a catalyst, such as (DPPF)PdCl2, and a base,
WG awb/0gEs9PM K2CO8 in water, and subjecting thePCT/US2009/000686
resulting mxture to a mcrowave reactor and heat ed,
for exanple, to about 120C. The product, a conpound
of Formula 109, is isolated and purified. [0115] A
racem c mxture is optionally placed on a o
hr omat ogr aphik28p2dfrchiaw-7<4 RIRENYNE-2-hyryoxyimigiazo[4,5-
B)>enantionmers. [0116] The conpounds descri bed herein
-pptionally contact edblpititingl]oplyfacetaenitecal |y
e ble acid to formthe correspondi ng acid
addi tion salts. [0117] Pharmaceutically acceptable
acid addition salts of conpounds of Formula | are
optionally contacted with a base to formthe
onding free base. [0118] The chenical entities

escri bed herei n rMe((dSi2eamito-drethylethyhif6-chidret/a(4-

nybsir, skeletal actin, skeletal troponyosin, skeletal

° tro?o..,,m n C, skel et alflubrsprehyDirhidazejes dpyridinapeni n T,
skel etal nuscle, including fraghents and i sof orns

reof, as well as the skeletal sarconere, and are

. useful to bind to, inhibit and/or potentiate the

activiiy thereof. As used in this context, "nobdul ate"

neans eéither increasing or decreasing nyosin

activity, wher aag1Spataninoat ethyiemyd-8-ohlore-7e@sfuoro(2-
[aCrividy and "inhibit" neans to decrease activity.

9] Al'so provided _ 0

ef\al nuscl e effic?gﬁ% ?rﬂf&%%oﬁ{)i n |§121ngled
ereof, conprising admnistering to said patient an
ffective anmount of at |east one chemcal entity that
sel ectijvely binds the troponin conplex of fast

skel etal nuscle fiber or sarconere. In sone

enbodi ment SN-{fiR)-_ ﬂ@m%—mifﬁjbr&ﬂ{én%tzimﬁ?t%lyimidazo[4,5-

letal nuscle fiber or sarconere. In‘'so

odi nents, adm ni straty . e entity
M.ts in an increase Nﬂ8§%§F¥W§ﬁVW%§§?§ﬁ%%mer
ut putt In some enbodi nents, admi nistration of the
chemcal entity results in increased sensitivity of
the fast skeletal nuscle fiber or sarconere to

calciumion, as conpared to skeletal muscle fiber or

cr

ec é¥6éhtf§y i
C

oG] e o ) cdl
s i n che bi nalig creckprBRafou SR AL | o

im. 1l n sone enbodi nents,

1-((1R)-1-ethyl-3-hydroxy-3-methylbutyl)-6-chloro-7-(4-
l =
{i fluorophenyl)imidazo[4,5-b]pyridin-2-ol
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adm nistration of the at | east one chem cal entity
results in the fast skeletal nuscle fiber 63 WO

WQO®90939594 PCT/ US2009/ 000686 generati ng f or BET/HB2089/000686
sensitizing a fast skeletal nuscle fiber to produce
ith at | east one chemi cal entity that
£
nttacting the fast skeletal nuscle fiber with the
ration than in an untreated fast skel et al
=~

efficiently at submaxi mal |evels of nuscle
contraction. [0120] Also provided is a nethod for
force in response to | ower concentrations of calcium
i on, conpri $refjormitiedyiprgrybiiepyrazolysimidazafs, Sebojpyridin-2-ol
tively binds to troponin conplex in fast
| nuscle sarconere. |In sone enbodi ments,
chemcal entity results in activation of the fast
skeletgl nuscle fiber at a | ower calciumion
scl e fi be2-{(18)-9€fechdonoadi(4iubsgphenyl)a2hiydmpxyireideas{4,5-
| S %}eial_nuscle fiber wth the chenmical entity
eoults in the producbipfidiylpRsRResarian 2R a
rn—eal cium ion concentration’i'n conparison with an
ntreated fast skeletal nuscle fiber. [0121] Also
provided is a nethod for increasing time to skeletal

nuscIleatigue in a patient in need thereof,
conpriging contacting fast skeletal nuscle fiber with

a conmpoun dGImwroSﬁKméthwah?'l)bl—WlﬁzbWIiMT@aidI@wDB]p?ridin-2—ol
ex of the fast skeletal nuscle fiber. In sonme
. I ments, the conpound binds to forma
(ﬁbgghd-troponin conpl ex- cal ciumion conpl ex that
\agt | vates the fast skeletal nuscle fiber. In sone
enbodi nents, formation of the conpl ex and/or
activation of the fast skeletal nmuscle fiber results
i n enhanced force and/or increased tine to fatigue as

simlar calci'umion concentration
cal entities, pharmaceuty . sitions and
t bods described herein aréhggggégngf nodul ati ng
iiﬁb contractility of the skeletal sarcomere in vivo
and can have application in both human and ani nal
di sease¢. Such chemcal entities may, for exanple, be
capabl£ of increasing basal ATPase rate of skel etal

dt I1- - L -
C_onpa; ed TR((18)L1-e8yr2-hyirbx PRl BIcAENIBHE 7 ;fyégggﬁf’ﬁ@ﬁhcgﬁom,s

myosi n Or (K JOVRT SKE] ' :
yonin.  odul i on Sour B B oa rapt A naso- FiHlnHagels S
o itions or diseases, incl qiq%{ Qyt not limted to,
eur scul ar di sorders (e.g??y '@)fokonditions
\ having muscl e wasting (e.g., sarcopenia and cachexia

|

1-((1S)-1-methylpropyl)-6-chloroimidazo[4,5-b]pyridin-2-ol
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syndrones), claudication, frailty, netabolic syndrone
nmuscl e atrophy aSSOCIated with disuse, nusc
WO201%09284 nuscl e spasms, obesity, and ot her agﬁ?@B§WHNNMS6
chronic conditions and di seases. [0123] More
specifically, the chem cal entities described herein
may be useful for the treatnent of epil epsy,
Anyotrophic Lateral Sclerosis (ALS), nyasthenia
ravis, $gi(HR)-1-methyinprapylx6-opRie-7myrazqlylemisereihibipyridin-2-
c,and ot her neuronuscul ar conditions. 64 WO
/099594 PCT/ US2009/ 000686 [04124] In addition, the
nt of muscul ar myopat hi es, such as nuscul ar
strophi es are enconpassed by the invention. Miscul ar
dystrophy can be characterized by progressive nuscle
meaknefs, destruction and regeneration of the nuscle
fibers!{_and eventual replacenent of the muscle fibers

by fi br odg($)d1methylpropyiréethlor-7ipysazolylirhisiago|4 Spyridin-2-
Iatlon of netabolic storage material in the
. e fibers of patients sufferigg from nuscul ar
}*@@hy Treatment according to the invention may
| eviate sonme of the synptons of the disease and
provide inproved quality of life for the patients.
[0125] The chem cal entities also will be useful for
the tr atnEnt of frailty or sarcopenia associ ated

W th aging. Mrgcaraslf-[Zaldthoxyehi(ratabxymethytiethyi?-
SSUCh skel etal nuscle tissue nass, or nuscle

is an inport idpy in
i ndi vi dual s. Wézﬁg%fd%L‘PSnJg%Mlﬁnaés
ines by one-third between the ages of 50 and 80.
In ol der adults, extended hospitalization can result

in fur her d|suse atrophy leading to a potential |oss
of the ability for i ndependent living and to a cascade

of — physTcg. clﬂS %h%(@?ﬁﬁ-lm?d@oﬂﬁﬁﬁdﬁw FbRYridin-2-ol
0gess profound f'lect s"body conposi ti on,
/[iﬁa ng S|gn|f|cant reductions in | ean body nass and
nc ases in central adiposity. The changes in
al\l adi posity and fat dlstrlbutlon appear to be
|nportant factors in many common "age-rel ated”

di seases such as hypertension, glucose intolerance
and di abet es, dysllplden1a and at herosclerotic

@Ldﬂ;;ov?;;l R ey B Rl i laezBI £ S Tib idhn 2-ol
5

6-chloro-1-(methylpropyl)-7-pyrazolylimidazo[4,5-b]pyridin-2-ol

w
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subsequently in strength and endurance, nmay be a
critical determnant for functional | oss, dependence
wapatpsabi lity. Miscl e weakness is al so a nmaj PCT/USIIOD000686
predi posing the elderly to falls and the resulting
norbidity and nortality. [0126] The chem cal entities
also may find use in the treatnent of disuse atrophy,
wasting or cachexia, diabetes, and the treatnent of
certain conditions associated with reductions in

o101} 55 S AR5 B e
technigaés lwerlll Krectvrt h thigparnt tee s iaenillusttBd beesw wifhaidferiePice to the

chroni c ki dney di sease, obesity, claudication,
Reactjog 3¢f#mes.syndr one, chronic fatigue syndrone,

o102, 33465 5Pl LOCEFI 9105, SOEMASY BB AT Rl e
atmospbetleptes:sfur@,ageme‘rbﬂy wm\m geémperatahakirge om0 °C to 200 °C.

i ncl uding both atlents in the hospital such as
Furthergxcapta @TPiowEA dn dhe Sxppples ones sthrmispspecified, reaction times

o ST PANARRRLo 15 8 A3 BB Siospnen

pressuvetwitidis attemipbzaturé yahge of hboutald @to hbeat #$0 bCruligi period of
in or as a dul at or of the binding

tqg a pro
aboutéﬁa@w&?ﬁM% rgachops f@arluna%ﬁrmgmaafzra@epaae@pﬁ of about 16
hours.@re described in, for exanple, U S. Patent No.

'6, 410, 254 and U.S. Patent Appl i cation No. 10/987, 165.
[0103] Ol’ﬁb@e térans léslcﬂ‘lmr;té' "rc])rmrm rsolvmt;hdaddlarrerbecl)l?ieaﬁmﬂmi l’gean a
i aral | el fashi using nmultiwel |l plates
SO'Ve“Eff%d e 6&?}5’8{9{&°ﬁhf3ﬂ6?°ﬂ'% Ginguigscyibed Ingoniunsition
theremﬁtﬁsﬂddﬂgﬂm# YePeki é(tbgrfz%neAﬁﬂé‘é(né CHHé‘?SFF Wk fe‘?r%'hgmcﬁgran

he tar rote conplex,” coupl i enzyne
("THF"s)wme’thyI&HmamdeATDl\/ﬁ%m ¢Hiemfdren addthyler[e thlermlel(bs and

o320t R SR SShetot folug e an
the Ilkeﬁoﬂﬁléé‘@%@cﬁ%‘ﬂi & the&ntRirp! ‘Jtﬂelé%?\ﬁarﬁs 38948 'the Péé"étl%ns described

format and a 25 pL reaction volune. A pyruvate
herein jaire inast deganie sokyehiad db@essasree@ﬁeq)tcemeemmysﬁmeanh gram of the

imiting f889%, SR (SR Bl nolkent danpiided adlyme ehuvelent of

[0104]ATHsbwbﬁla\h<a SuriftRRALMBE IchefficalidntitiBs a?fépihﬁe"fhfgcﬁgteEYdescnbed
those in the art, the assay conponents are added in

herein ggn e effegiad, léagéwe@ byraey ishiabletseparation ot puritieatiareprocedure
such aggllg&gké%% aé %’,ﬁét t gr?/ts?a(fllza lrc]mS 'cgp %I‘nr? c romattography, thin-
layer chromatography or thlck—layer chromatography, or a combination of these
procedures. Specific illustrations of suitable separation and isolation procedures can be
had by reference to the examples hereinbelow. However, other equivalent separation or
isolation procedures can also be used.

[0105] 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 crystallization,

gas-liquid or liquid chromatography; selective reaction of one enantiomer with an
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can be done in real tinme giving the kinetics of ATP
hydr ol ysis which increases the signal to noise ratio
WO@%/O%OH%S%%\ssay. [0131] The conpounds can be f uPtH&P2009/000686

tested using skinned nuscle fiber preparations. Such

assays are known in the art. See, e.g., Cheung et al.

(2002) Nature Cell Biol. 4:83 and U S. Patent

. Publication No. 20020006962. [0132] The chem cal
enantiogrrsnesificreagenbdar REariple angyraatic axidatioe @r aeduction, followed by

, icall i . L
separafiifo i hbafteandlinfiebined ciftiing S fo oafBRRRSCIauie,
chromagograpby i 3 ohirat ehbieshm@ht, Ifer éxarapledns adhilat¥@psomasiech as silica

. yet to be optim zed for the chem cal entities
with a bouad Ghirad ligend ph In Henaresenge ofachina) salysst. ilingeativelyna specific

. / ' L rtain,.
eranioRf e oByhiecl 8 B o s i el e
reagentesgihdtratesdcatalyses besolventsodr bpebaveftingroridenanforher idthe other

of body weight. Thus, for admnistration to

1.0 ng{éak
by asymmetiq pEBAlion.n certain enmbodi ments, the dosage

01061 Aty 9 S50y kOBl GANRo B e s fhcrans
are conuagrciadlychviailabler, eag n frerb AttirivhnCisemidzd Corfipamy (ilWatikee, WI) or
appunt of the chemcal entity

100..0 er, day. T
can be eadiiy pichaTed Ry fﬁqseo?%&miﬂste? asbusiag ceaunenlremployed synthetic
nuﬂhod@gg%ect and di sease state being treated, the severity
of “the affliction, the manner and 66 WO 2009/ 099594
PCT/ US2009/ 000686 sREaduloat SdHEmETM ni stration and t he
judgnment of the prescribing physician; for exanple,

a

R0 ikel¥ dogg, fange for REraN, ni stgatjon woulRR beNy Br

Iro abUU‘t—%%—ro—?OO ny [jper| day, ‘Vé‘l'eﬁg’E'a’F‘f_UT m

RS’ €T agenous adm ni strasi fl i kel y dose rangesiwo F
be. fromabout 70 to 700 per day dependi ng on
cgor?pound phar macoki net i cg&p[ 0133] Adm nistration 9
the chem cal entities described herein can be via any
of the accepted nodes of admi nistration for agents

gl serveRSimdacNtiligies i ncl ud®gNgueNnot o .
—Ig—rg'rrerd"t' o, grallly, smﬂ—rn‘guaﬁ—ﬁ subfut neousty—2>——»

i ntravenougd y=1 nfranasal |y, topi cgs F
transdermal |y, intraperitoneally, intrgnuscularly,

i ntrapul nonarifdy, vaginally, rectal I¥0 or
intraocularly. Tn some enbodi nents, of & or par ent er al

adm nistration is used. [0134] Pharmaceutically
a gep&abl g conpositions i né:l ude §olid, sem-solid,
[ oy

CN
U steps . NN W, _str
=
5 -

>3
| R | R3
106 107
RE_N.__N RO Ng N
N S N
| P >—0H tep8 | P S—0H
RS N RS N
| R R¢ R
108 109
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and aerosol dosage forms, such as, e.g., tablets,
capsul es, powders, |iquids, suspensions,

WG apo%Isvori es, aerosols or the like. The chenmPCHEIUS2009/000686
entities can also be admnistered in sustained or
controll ed rel ease dosage forns, including depot
i njections, osnotic punps, pills, transdernal
(including electrotransport) patches, and the |ike,
for prolonged and/or tinmed, pulsed adm nistration at a

: s { ai : .
10712, % TR RERshESh Sguy b8, SR GRS of FBAmula 101 s
converfed foBkdrdspondity] pyrdifiznbisthraugorefiok witthan@xeessiomech as
about ! 0135] The chemi cal ‘entities described herein can b

'equé;\t.eﬁfa_\sp@'u[rhbydr@xigeeindyateﬁoﬂ'getgygqggq, pycqrﬂpounde of Formula

. conbi nat i on nti onal pharmaceuti cal
102, 'Sé%ﬂqgﬁegra,ncg%%églﬁp%ﬁ%@é?he like (e.g., manni tol, .
[0108] aRe&feringtPReActiomSenee sstepr2aiaccorapdundnof Formula 102 is
saccharine, talcum cellulose, sodium cros,aﬁarrrel | ose

convertsid fiodbe, cageasRondings hrerepyRdigrdy eactienMyBhabesPhagus
. H | . - . .
onyerolife i §5bivshl S FH 45 B DGR REARAS Liahbiec SEBOPISOT The

product Wesrapeasd of Foramilavd08] Rdsolgtod snd eptibaally puxfied.
sol ubi l'i zing agents, pH bufferin

agents, . ts apd .
[0109]t heRefeking to B.e,acts%%@hemﬁeﬂ astep 3, ScRAMAPERG PEFeTmUla 103 is
converf%’cﬁé)?ﬂg)r%qrﬁ&%oﬂﬁmg\e’?%élyéﬁﬁp}/ﬁcﬂF\ I?&ﬂ%ﬁ%knﬁﬂhré‘%ﬁght excess, such

am ne a rie e ol eate, an
as abolif¢.25 écp) of Ca@N il hsohdepesubhnas BMSOgundeenheat foroekample,

of —adm nistration, the ph ceytical .co si,itign ..
about 130°C- cHiv BIPAURSGRCOMRRYH Q1 Ga 1194, i seltRd and optionally
c]en‘oodi ments, about 0.5%to 50% by wei ght of a chem cal
entity. Actual nethods of preparing such dosage fornms
[0110]ar eRéfeming toReattibn Sehepmal estep 4, @ ¢dropeusd iof Fegmuta 104 is

conver&{&i @@é@éorﬁg{p@%’é"" kﬁgﬁﬁgw%%w 'Eé\%(th)E’r%r with %uélig%?lexcess,
such aF %?QQYH ;‘Iﬁé‘g@&?ﬁ gx&%%%%@ﬁga%%@ﬂAP S IoWSRIASE ARe8for example,

emcal entities described
about T87@; followadty additidniofiastexceds, suarhas ahaut hé equiv., of iodine and
har maceut i osition incl

| d h
subsediit WARING foArBIENJRTIRRARYE: dhe RgHHEL < efiboung ef Formula
105, is386la hd Fﬁg%,%ﬂgtdgmiﬁedjredi ci nal and phar naceuti cal
a t

gents I nc ulators of one or nore of skeletal .
[0111]ny Reéferrirg td Beattiar Schemsk ) stepl5, a eyppayodial Formula 105 is

heatedts\?l?iglbgh %c‘é?g,p%@ﬂ% pQ{S)EF ll § te%luivt. ,r&paorpEBp}Oprﬂf&k’esttﬁlstituted amine.
The product, a compound of Formula 106, is isolated and optionally purified.

[0112] Referring to Reaction Scheme 1, step 6, a compound of Formula 106 is
oxidized to the corresponding amide through addition of a base, for example, potassium

carbonate in a solvent, such as DMSO, followed by cooling to about 0°C and addition of

purifie

aqueous hydrogen peroxide. The product, a compound of Formula 107, is isolated and
optionally purified.

[0113] Referring to Reaction Scheme 1, step 7, a compound of Formula 107 is
dissolved in methanol with a base, such as KOH, cooled, for example, to about "10°C,

and iodosobenzenediacetate is added. The product, a compound of Formula 108, is
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nmuscl e, including fragnents and i soforns thereof, and
the skel etal sarconere and other suitable therapeutic
wag@ansaseful in the treatnent of the af or emrePCT/0809/000686

di sorders including: anti-obesity agents,
anti-sarcopeni a agents, anti-wasting syndrone agents,
anti-frailty agents, anti-cachexia agents, anti-muscle
spasm agents, ents against post-surgical and

lsolate@@@ﬂ -aptignaty Pé'”ﬁ@@cl e weakness, and anti - neuronuscul ar

11417 SROBHREE KB S M8 AL AngSSA phElynlla 100 s

couple@lﬂo bﬁ@pﬁpr@?ﬂbt@lyoswstrt@l@d(bdrahload&d ph&ihgmhiysalsuch as

ents include, for exaﬁ orlistat, sibramn

(DPPFH?qd-;(t‘,Ihyq:rp:} grjqaéﬁe, sHel @sedvh gogbl@n/g%tgﬁeqrg}ﬁs%ectmg the resulting
mivurd REAFHERRR 8ot A PAERe BBl [IBIRARPES e produc,

a compatindasti Fdrmuk@r99s s iselated aadjpugifiedd estrogens,
esterified estrogens nmedr oxypr ogest erone acetate
[0115]{ ok ERsERIG TRXUTRIHOPHOBRIY RIBECH Qfvi ANFaBAIo0ramgsiumn and

o) cannabi di ol , predni sone,
separag{qgww Fgo r{ealrdc‘)il g}’%santi - inflammtory drugs, and
[0116] botTLHe cmrrrpboudsl de[serlﬁ?a] hé&réimare optnanbélq/ carttaciedalitlamd

armaceuti cal agents include

phafm%ﬁ%‘t"ﬁ?l % aceantableragid to ﬁ%f@bﬂiﬁ P?fﬁ%sp%?ﬂd%%ﬁﬁlq additien salts.
[0117]SEP nﬁ&:@&&@%@&&%ﬁ bl%%ﬂ?é"éﬁﬂﬁlond%a‘?&l &%&@M&f Formula |

Pat en
are opthrmtuy m:sathdt@d With. a baaeemfomdmtheﬂfc@lfb?ésml(lg frgae base.

ot181 3 G B S S e Sy e of st

e S M it O s

skeleta886pa1ihIl), ar@Heleta] disdleseduding frayraaht4asd jsofonns hereof, as

well as&ﬁﬁgg@?rl(g@?g pkngﬁ?%rle,_ééjal %)&'B%ﬂ g,,q&rowﬁi&lé} potentiate the
actlwtyrtﬁér%%?'A’Qufsé@frpfh@%ntéx? 'FGd " mé’érﬁ’é/\éﬁhé}oihﬁ%|@6r

ts anal ogs and somat onedi ns including I G-1 and o
decreai;l@ -reyosih @ictivityy Wieereagi"potentiateltneass b ingseaseactivityeand "inhibit”
gr ser ot oni n. § HTD agoni sts, such as sumatri ptan,
means 1o dREEaRfi AHVIthi bi t somatostatin or its rel ease, such

[01 19] as Wﬁﬂﬁhdédrhf@met%ﬁé e HHAGY sikaes Pytistidl efficiency in a
hornone, PTH(1-34), and bi sphosphonates, such as MK 68

pahentwmmge@sbheg]@gsg;pmm'rsmgmmgnmto said patlent an effective amount of
at least one chemical entity that selectively binds the troponin complex of fast skeletal

muscle fiber or sarcomere. In some embodiments, the chemical entity activates fast
skeletal muscle fiber or sarcomere. In some embodiments, administration of the
chemical entity results in an increase in skeletal muscle power output. In some
embodiments, administration of the chemical entity results in increased sensitivity of the
fast skeletal muscle fiber or sarcomere to calcium ion, as compared to skeletal muscle
fiber or sarcomere untreated with the chemical entity. In some embodiments,
administration of the chemical entity results in a lower concentration of calcium ions
results in the binding of skeletal muscle myosin to actin. In some embodiments,
administration of the at least one chemical entity results in the fast skeletal muscle fiber
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217 (al endronate). [0139] Still other suitable
medi ci nal and pharnaceuti cal agents include estrogen,
WO e®PO%45es one, sel ective estrogen receptor nodedHUS2089/000686

such as tanoxifen or ral oxifene, other androgen

receptor nodul ators, such as those disclosed in

Edwards, J. P. et. al. Bio. Med. Chem Let., 9,

1003- 1008 (1999) and thann L. G et. al., J. Med.
generating fprce more effiziently qtls;wr)laxmadj Iqmedme’smmsoleecormmmpor

(01201799858 bhodiablis hunBtbd BE sehsERS R\ sheretal musqle e to
produc@dbtcﬂi%&eﬁpdh% t@lov@éﬁbd@ﬁéhﬁﬁﬁ@h‘é bf BAICREE WP ddh%rh’éiﬁg contacting

i nhibitors, such as those disclosed in

the faswelgtﬂ gl fiber with amast@nezﬁwnlcammgbahseléctwely binds to

tropomﬁ %?r%ﬂ?k i fa E Eggtglﬁggqg%%%ggq ?ﬁllt %a?'ﬁséﬁ%“?&ﬁ 7%‘6%% 5con’tactlng

the fasf Miarletla) muycléﬁﬁérlﬁﬁﬁ th&thégidal eptiferesfts an ActiRatioH 6f the fast
di sclosed in U S. Patent Nos. 541, 204, 5,770, 615,

Skeleta?nwglelfyzpr at 7 lpyvergealciyryion capgentation thamisan untreated fast

st ) i A R o A bt Ay e e

with thes cbemlwrenaty tesnlts dmehee plobuerisn df fncré@8e@ fotbe it a lower calcium
axoki ne (Regeneron), a thyroid recegtor beta drug,

ion conggpiatian i eRYIPATigon withean yntreamf@s skelpt rousale fiheno
[0121] 97/A¥§c98?bvuc¥%?i %95 W&ﬁ%d fglnfi’m %%ﬁﬁ%zt% %I%Agtal AU, ?ecfat%ue ina

dexanmphet am he ent er
patient mhaegdi Mnmaﬂmctmpn@ngrcontmmgdaht sKeléthl musicle fibéit \hmﬁ a

{F rredl i nal and pharmaceuti cal ents inclu
Compow&/ thakselarie m@? fodthe teqranim omplpratine tst sb@l@tal muscle
fiber. lﬁ@gmé%%bbdlﬁ%' %%ém@ﬁ% %ﬁrﬁis {d fto?r%aﬂhéa?]%-troponm complex-

ZI dov am vudil ne/ Zi dovu

calcmrrr:lontnormaplem tisat activaitésathienfast dkelatad snuszle fi béavlnﬂsi;dsme and
i1l other suita

embod S RANaliG OpHiE FTBIRY e%\é/oaesﬂv%ﬂqrhe tpactast skeletal muscle
fiber reﬁﬂfs' IHQ-:Sera‘PfcleH%?é@Bﬁ&/olr W@E&?d It + dé ﬁfb'a?éd to
ement ci um-an

tanm n D anal ogues, CI um
untreat@dlfgﬂt sheletal, muacleegoritactediwitti blsimﬂa;r cabiBm iom mncmniratlon

[0122] vi tr&on %tgi?'gal g;it@lﬁp Ea?rﬂéa%ﬁ{pgigomqs&q%gr%cp methods described
e T T
can haverapmdicatien in bietth huoran and animal disease. Such chemical entities may,
for example, be capable of increasing basal ATPase rate of skeletal myosin or may
increase the power output of skeletal myosin. Modulation would be desirable in a
number of conditions or diseases, including, but not limited to, neuromuscular
disorders (e.g., ALS), conditions having muscle wasting (e.g., sarcopenia and cachexia
syndromes), claudication, frailty, metabolic syndrome, muscle atrophy associated with
disuse, muscle fatigue, muscle spasms, obesity, and other acute and chronic
conditions and diseases.

[0123] More specifically, the chemical‘entities described herein may be useful for the
treatment of epilepsy, Amyotrophic Lateral Sclerosis (ALS), myasthenia gravis, spinal

muscular atrophy, multiple sclerosis (MS), and other neuromuscular conditions.
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[0143] The above ot her therapeutic agents, when

enpl oyed in conbination wwth the chemcal entities
waemenidsed herein, may be used, for exanpl e, iPCT/OREEI/000686

anounts indicated in the Physicians' Desk Reference

(PDR) or as otherw se determ ned by one 69 WO

2009/ 099594 PCT/ US2009/ 000686 of ordi nary skill in

[0144] In certain embodi nents,
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prepared by di

ssol vi ng, dlsperS|ng, etc. at |east one
[0125] cHEme chemicdlienyities clspwilbbe usefuh forthe drgatowint aflfraityrars

. q., { , t
sarcopelgpwg%%:c?gnartlegay% 88@9 ﬁgqr] 5peg¥ cqﬂ@e CFI%ES 3}1 tsaoggép{ﬁolﬁesuch skeletal
muscle f&ud r28s Obr ﬁl‘t‘ﬂ%@?;ﬁ@ﬂhy, |§‘Jaﬁ9ﬁ?8rﬁ%%t Eéﬁtr#%torptb@fpé’lﬂyeﬁw older

I'n conventio ei t her I quid sol utions or
individualss rehsinansnales, emscié ovass demlines bsajnedtrﬁmir betwagn: thiel ages of

50 and 5] i piH advite. ePepdenTasaaizatharatbresullin fighér disuse atrophy
leading F@Qgﬁté}ﬁﬂal 'I&sséﬂ'hepé’dlfﬂ?tﬁf ﬁ‘ideﬁ@ﬁ'&@ﬁ! ﬁ\hﬁénds’totﬁ Qé%déde of

dent on the specific nature thereo as wel
physwatdlm:haet iMotepvef, theephysécal caaingepmceseprof@nladtyr@ff&erﬁé @@dy

compos%lq&r chﬁl?b %fgt rbflceﬁnv{'oer/eﬁgcncger i rﬁ%@ &%ﬁy?\gﬂsasgtﬁ Sncreases in central
adiposit§ ”mh@ycﬂmr@ﬁsém Q)v‘é‘iréll a&i%o@ltﬁ Bﬁﬂ f!af d%ﬂﬂ)&l@ﬁ%é&ir% besinportant

solid be subsequently diluted to the above
factors i lpen@@mca@mon |age:eeltataﬁdﬁ' disgrstisniiinhsas hyleertensipdsgiucese

roteraii b R LI oAb cRE R S e

additionCR ¥Tp6sdibRNtht tHRS agesssbbirted @eéigmeryin mlisce beass, and
admnistered to the respiratory tract as an aer osol  or

subsequsatiytin strength and emduraree, raay baa eritigal deterAunapt g functional
loss, de{n%iqé&s u%rHi @ﬁéag)ng}gall\fl)@seclé) WelaknEQL R SRL Lhafbr Acf? prediposing

the elderly to falls and the resulting morbidity and mortality.

[0126] The chemical entities also may find use in the treatment of disuse atrophy,
wasting or cachexia, diabetes, and the treatment of certain conditions associated with
reductions in muscle mass of older-aged animals, such as muscle wasting associated
with other diseases, including but not limited to hypertension, COPD, heart failure,
chronic kidney disease, obesity, claudication, metabolic syndrome, chronic fatigue
syndrome, diabetes, and artherosclerotic cardiovascular disease.

[0127] The chemical entities may also find use in the context of patients undergoing

rehabilitation, including both patients in the hospital such as patients following surgery
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as lactose. In such a case, the particles of the

phar maceuti cal conposition have dianeters of |ess than
WO Qomiogssens, in certain enbodi ments, |ess thanP@DUS2009/000686

m crons. EXAMPLES [0147] The foll ow ng exanpl es

serve to nore fully describe the manner of using the

above-described invention. It is understood that these

exanples in no way serve to |imt the true scope of
and patignts un«m@@mgdon%& termx iebabitationy in Ampeipatigpt setting.

o2 G MR OB LER0Ro f  prin or s

moduldter @Hhe(m@@lhgrbh'é'rdd:t)eﬂitlwembﬂbloblcal activity of a protein are described
H i m dazo[ 4

in, for q;@mmedan Fé,atg_anl S:4HL. 85 §|apd%1§,,é°rﬂ1¢ntlApphcatlon No. 10/987,165.
[0129] T%é%%ﬂﬁ? 5te|§1 gé‘ﬁp&ggﬁggfgh b oxya?é ah g’ﬁjlfbaHﬁel fashion by

using rﬁtﬁlhwbll phates quilhblther @onﬁ)dimdscélﬂ\elr mdiridenlly §F0@els o} testing

them imavtutes. dssay qamBorians audied 418 fargehpidieeedtagiex. Coupling
enzym%&egﬁﬁ‘éugngtrﬁfefs )ﬁdoﬁ(ﬁbr&:'aﬂrihen'ﬁ%tﬁdeé;og ﬂh%%/ éﬁ@'ihe absorbance

enperatu m Xt ure was a pad of
or fluorestérnce efehdhwefi ldftlas ptalg wanhduk: meaSmrdIyWIthe pladie reager.

[0130] ' I8 ERYIE SEBEARTENISTHE BN H8eR Aot Wl FRiedofBAL AR a 25 WL
reacﬂoﬂ 'oﬁﬂnQVR tté" rﬂlﬁ‘égécll%ﬁate gi'ewg o‘@%n@@@ cdifb'fé‘&@hﬁ%@dsystem

acuo. e conpoun t ai ned white
(HuangS'ﬁGl ahc[ H&c@neWBPA)) (‘agﬁﬂ)mlaBlou%em\Bﬁa@&) 1&4&3t5@11)a@an be used to

ur i t
measurpe the rlag(:ea o% XIILP hyc?ro?rs?sdllﬁcéag\r’ma vsve h& ; %ﬂ é'a%%gemgte%y those in the

art, the assay components are added in buffers and reagents. The incubation periods

can be optimized to give adequate detection signals over the background. The assay
can be done in real time giving the kinetics of ATP hydrolysis which increases the signal
to noise ratio of the assay.

[0131] The compounds can be further tested using skinned muscle fiber
preparations. Such assays are known in the art. See, e.g., Cheung et al. (2002) Nature
Cell Biol. 4:83 and U.S. Patent Publication No. 20020006962.

[0132] The chemical entities described herein are administered at a therapeutically
effective dosage, e.g., a dosage sufficient to provide treatment for the disease states
previously described. While human dosage levels have yet to be optimized for the
chemical entities described herein, generally, a daily dose ranges from about 0.05 to
100 mg/kg of body weight; in certain embodiments, from about 0.10 to 10.0 mg/kg of
body weight, and in certain embodiments, from about 0.15 to 1.0 mg/kg of body weight.
Thus, for administration to a 70 kg person, in certain embodiments, the dosage range
would be about from 3.5 to 7000 mg per day; in certain embodiments, about from 7.0 to
700.0 mg per day, and in certain embodiments, about from 10.0 to 100.0 mg per day.
The amount of the chemical entity administered will, of course, be dependent on the

subject and disease state being treated, the severity of the affliction, the manner and
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NVR N OHNBr FCQ \ I FC [0149]
2-Brono-5-chl oro-3-fl uoropyridine. To solid

WG2@boese+ 3- f | uor o- 2- hydroxypyridine (75 g, OrPSIL/UMMOY00686
was added nelted POBr3 (150 g, 0.52 mmol ). DV (2 i)
was then added by pipet, and the m xture was heated at
130 Cfor 1 h. The excess POBr3 was quenched by the

careful addition of water to the reaction m xture at
schedufe ¢f agministratiqneand the jidamentref the presaiting ehysigian; foriexample,

a likely @8% Héé%gg?rg%rgggg%ﬁ@fratigﬁ Womd PO %{b%gj?%ftﬁ 700 mg per day,

organi ¢ | ayer was was

whereakifoeintrgvehouaadministrationa Ivudl)hdbse rangelwiottl be éfom about 70 to
sodium sul fate, filtered and concentrated in vacuo.

700 mompRy daysderenting on eANBPHNYR83PA3SRNeYGH ough a pl ug of
[0133] 5! AchAnRElatibh Bl EHeRfic *égm?igg%}fskﬁb%ﬁ%kélﬁ deihd Ut dhy of the

oun as a he product
accepte@modba@@cbmm&@hby\ ffbHagh/ﬁts tNaBsed/él%uﬁNbr alilitlesGhcliading, but not
5Ch|or03 | uoropi colinonitril

limited EoérS%OJ sgblinguAlly. §ubpwf@nsey§v¢j|rw@vemevslg intigngsathy, tppically,
transdeﬁﬂgll%&}'ﬁé@ﬁtoﬁ ﬂy qatrms)cul’éﬁ&e rﬁ‘frjag)g@nbﬁlﬁ ){S}é@ﬂw lly, rectally, or

bott nmagnet| c

intraoculatly.dd santén emmmemsamdamnménmrahadmimstgmbrf iBruskal.
was t hen. added '

430 by syr.inge. an .
W”“hh%?é@'é%ﬁ‘ ”gﬁ ég@ifucpﬂws' H%”ﬁ'ﬂé'uéef%ﬁ" 3S%m"?ﬁgd liquid
0 Og e
and ae o e S8 AL B AT S P B Ry
suspensjbnanshpposntenes aérosiilseomhgadMec Theyahemieal ertilesdcanalsh be

adminisifed g Fstaned ok cpptoled ieleass Fof0S tomas, duriutibigrdiny
|nject|or6315>§gﬁc?]tﬂ‘)’ﬂ)%r§bgeﬁﬂl? Sﬁdﬁélfégﬁﬁgﬂg??f\gmdﬂ’écj G%Etrbﬂ%ntsli)_bhﬁpatches and
the like mooamjmged ankd&rdined ;zleldedyadnhhiwatlom\atel\pnadetaﬂmlﬁed rate. In
certain embodiments, the compositions are provided in unit dosage forms suitable for
single administration of a precise dose.

[0135] 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, sodium crosscarmellose, glucose, gelatin, sucrose, magnesium
carbonate, and the like). If desired, the pharmaceutical composition can also contain
minor amounts of nontoxic auxiliary substances such as wetting agents, emulsifying
agents, solubilizing agents, pH buffering agents and the like (e.g., sodium acetate,
sodium citrate, cyclodextrine derivatives, sorbitan monolaurate, triethanolamine acetate,
triethanolamine oleate, and the like). Generally, depending on the intended mode of
administration, the pharmaceutical composition will contain about 0.005% to 95%; in
certain embodiments, about 0.5% to 50% by weight of a chemical entity. Actual
methods of preparing such dosage forms are known, or will be apparent, to those
skilled in this art; for example, see Remington's Pharmaceutical Sciences, Mack

Publishing Company, Easton, Pennsylvania.
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G FCd 1 [0151]
5- Chl or o- 3-fl uor o-4-i odopi colinonitrile. To a cool ed

W@ 2008/0859601 uti on of LDA (34.9 mol, 1.1 equiR{T/UB20d9/400686
THE (200 nmL) was added dropw se 5-chl oro-3-fl uoro-
4-i odopi colinonitrile (5 g, 31.9 mmol) in dry THE (100
rrL) over 15 mn. The resulting mxture was stirred at

an additional 15 min, A cooled (- @)
[0136] so|lrmtaddwoaf the ehemical entities dezsqnmd herei ga .b@)cq Adgyigistered

( t
wit, arf el e tRtaPOUn SRR 4o e, IRRRGHBanetne
pharmacedtlséll adends fadjudénts, and ltiee I’IeaCSUItHblevmedld:leal am@phherdaceutlcal
y the addition of saturated ag The rea

agents mthciﬁ eaguatars ot eee mmretqﬁfke&é%ltravesmaﬁ@'ﬁ?é actin, skeletal
ropom S-SR EhpHA, SeSlBallt Ponf, SRl BT, ana st
muscleSnbludmgﬁfbgﬁ%nvwaﬂﬁﬁgbfﬁﬁ%%r‘éﬁﬂ' /adﬁzmwskmaﬁséarcomere and
rrat 0 5% Et %, h d dt

other 13 T BHNHaEeNls YERTHLIR the SR MERt &f e SisvgmgAhEned
dtsorde]‘@ﬁ E@ﬁ@%rﬁkbﬁfﬁ%%éﬂ%n% algﬂp@\naqa\be%, hnf: vdstingNjndrome
agents, Ear(ﬂairalitv -a@eintsj mrﬁr—équﬂrrmmagelyﬂsaahtim)tmct@ spasmi agerits, agents

ol ution of chl oro-3-fl uor §)| col | non| tri

agalnst(pmtﬁarglga Qdﬂ%q;tytrewngtlgmqe& YY?Q Ress, geurchuscular
dlseaser?@ér‘?cg éé’w%@oa% tfh;e(r) a%ﬁ’ts dERBrB &R UCS. Bhtehnt A ‘bg‘ﬂ’é‘étlon No.

wed to c concentrated in vacu

2005/019¥367di | uted with Et OAc and water. The organic |ayer
a.sSi

o197 2B SRR S b B S A Sy S o
exampl? n?‘ﬂ#@fat (sﬁérdmmelgfe@iylgffbcf%n nﬁ%rﬁgﬁﬁﬁ@ Béhiﬁﬁ"mé%nh@/s
phendimetrazine, estrogen estrad|o| levonorgestrel, norethundrone acetate estradiol
valerate, ethinyl estradiol, norgestimate, conjugated estrogens, esterified estrogens,
medroxyprogesterone acetate, testosterone, insulin-derived growth factor, human
growth hormone, riluzole, cannabidiol, prednisone, albuterol, non-steroidal anti-
inflammatory drugs, and botulinum toxin.

[0138] Other suitable medicinal and pharmaceutical agents include TRH,
diethylstilbesterol, theophylline, enkephalins, E series prostaglandins, compounds
disclosed in U.S. Patent No. 3,239,345 (e.g., zeranol), compounds disclosed in U.S.
Patent No. 4,036,979 (e.g., sulbenox), peptides disclosed in U.S. Patent No. 4,411,890
growth hormone secretagogues such as GHRP-6, GHRP-1 (disclosed in U.S. Patent
No. 4,411,890 and publications WO 89/07110 and WO 89/07111), GHRP -2 (disclosed
in WO 93/04081), NN703 (Novo Nordisk), LY444711 (Lilly), MK-677 (Merck),
CP424391 (Pfizer) and B-HT920, growth hormone releasing factor and its analogs,
growth hormone and its analogs and somatomedins including IGF-1 and IGF-2, alpha-
adrenergic agonists, such as clonidine or serotonin 5-HTp agonists, such as
sumatriptan, agents which inhibit somatostatin or its release, such as physostigmine,
pyridostigmine, parathyroid hormone, PTH(1-34), and bisphosphonates, such as MK-

68



A\ NHCA NH,~/M | I-/M1 I M M [0153]
5- Chl or 0- 4-i odo- 3- (pent an-3-y | am no) pi col i nam de. To
w@2@obmspon of 5- PCT/US2009/000686
chl oro- 4-i odo- 3- (pentan-3-ylam no)picolinonitrile (55
ng, 0.16 nmmol) in DMSO (1 nL) was added solid
pot assi um car bonate (210 ng, 0.64 mmol ). The m xture
was cooled in an ice water bath (0 C and aqueous
217 (aleRdopgta). per oxi de (30% 0.5 ml) was added. The

ov391 358 81 B ) 298 o A BHEA R Wevogen,

testostér’oﬂer seletiianestragen eeclwpﬁtodlﬁddu&dow %hclEfa@%amoedféntdlealoxﬁene
gani c | ayer was washed repeat edlc¥l§W|th wat er .

other agRiggRNI AP MRAUIBIRIR, SHahees Hirse Jaseshin bviares, J. P et. al,

I
o, Mo 5780 HRRERBOR 00 PR lE CESHE Mo .

42, 210:212 ¢1999)pand progestevdnd e ceptordaddiists;PRAY) sudhas
conpound was characterized b (mz = 368.1
levonorpm%hmqfexvprﬂgﬂmro'?% a@ﬁazéé@%%m

[0140] &@yﬂ%ﬁ%&%‘%ﬁ%ﬁ%% phatmhcédtidaragEhtsNRcldde™Nip2

inhibitofs, €athas-these discloggubint E/S. Berl Nol HQYBﬂQjGZQ)FI@(EMa]'p@rZQDO
2- ol 0 a

PPAR gATaREaaon ot FEA B aliaraaoystan Deth 5 A0BIGIgIR AQoniss. such as

AJ9677ggﬁ'ake9aﬁE§%|mlo}1 )2 dosdgf@g g\é%cg?acg%gtﬁeém Pfﬁrg’%ﬂibu(éeta 3

agonlstmldlsdesed goUisl. Péiwtlf\hmcﬁl,ﬁm 264, &VI?G;BEI@ 150491/\/&84) 5376,983
anc . R0 RS Hh BRI B2 % lyotonin
(and ddp%nﬁﬁ@%u%‘ﬂ&éﬂ%%ltorw@crplé% Qb Ut RBU DI AEUoKASoN &
Johnson) or axokine (Regeneron), a thyroid receptor beta drug, such as a thyroid
receptor ligand as disclosed in WO 97/21993, WO 99/00353, and GB98/284425, and
anorectic agents, such as dexamphetamine, phentermine, phenylpropanolamine or
mazindol.

[0141] Still other suitable medicinal and pharmaceutical agents include HIV and
AIDS therapies, such as indinavir sulfate, saquinavir, saquinavir mesylate, ritonavir,
lamivudine, zidovudine, lamivudine/zidovudine combinations, zalcitabine, didanosine,
stavudine, and megestrol acetate.

[0142]  Still other suitable medicinal and pharmaceutical agents include
antiresorptive agents, hormone replacement therapies, vitamin D analogues, elemental
calcium and calcium supplements, cathepsin K inhibitors, MMP inhibitors, vitronectin
receptor antagonists, Src SH.sub.2 antagonists, vacular --H*-ATPase inhibitors,
ipriflavone, fluoride, Tibo lone, pro stanoids, 17-beta hydroxysteroid dehydrogenase
inhibitors and Src kinase inhibitors.

[0143] The above other therapeutic agents, when employed in combination with the
chemical entities described herein, may be used, for example, in those amounts

indicated in the Physicians' Desk Reference (PDR) or as otherwise determined by one
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adjusted to pH 6 by the addition of 1 MHC, and the
organic | ayer was then renoved, dried over sodium
waoparesd4 filtered, and concentrated in vacuo.PS/UB2989/000686

gel chromat ography (50% Et OAc, 50% hexanes) provi ded
the title conpound as a white solid (30 ng, 60%. The
conpound was characterized by LCMS (mz = 366.2
[ MtH +)  and 1H NVR. N NNN~-O—|\} H d NI\/ECI

of ordingryskillNg the afto155] 6- Chi or o- 1- (pent an- 3-yI ) - 7- pheny| -
Hi dj :

[0144] Chlhgnrcg%m é‘m%o?]rﬂ?éléfr?t tHE éor)%)g)s@gps will take tﬂ‘,eSf%Tp%}cra} %IIH or tablet

and thus&helcdrﬂ@&m@ v@ll Eélnmmlailong Withrthékauloellr@grédlat(i dilognt such as
0,052 mpl ) were

, and g PF) PdC12 (38
'aCtoseaé'él%fQS?od'&alﬁ“ém h@F%\IOFéH% |"b%e@‘%rtqan§§99'béﬁ magnesium
stearat P ETErt 5 30! Sk Vol Yl o8 EEAR ot
gelatin, mellulcmed celliggas sledivatihésacxhe I(keq!n abdthdr soBd mb};e\ﬁam a

added bysrlnge and the septum was ced wwth a
powder, aFHRIE, PItORRT SUSRENSIN.(E Gn IBLOPYIRAS adonats vedesble oifs or

tnglyceﬁ@e?}' i8 en-EQBsufg%?cﬁH Ql';)e[aﬂgl?hf: yu‘é\?smg'; 3: ?gdw7t4hWE)t OAc

[0145] 200191@@%94@65@&&@@1@@%%@ oumposdrdmsmam |f<brae>eamp|e, be
oncentr at ed i n vacuo. Pur

[tered and on, by,
prepar %J( Ry dissolviRg. JisRRISHIb Riced least ane ¢herp 8[] B( 3 Qgt'ona'

pharmdg%b?_%/ééﬁ i#?azr(tg(?ré %‘ée.alrn%me }_? HW?%%Q %]a.l‘ilﬁié\l Nﬁ&%@&?ﬁtlﬁs@ glycerol,
glycols Retbpaokbadr the like) ¢4 R)mlass@dut&n o s@pelmlsmm-lmectbbles can be

prepare':cs_ iggq%zveptlgpzll Rorms elther aszlocgund solukdon)é or sus?)e%_smr)s as emulsmns
or in solid forms suitable for dissolution or suspension in liquid prior to injection. The
percentage of chemical entities contained in such parenteral compositions is highly
dependent on the specific nature thereof, as well as the activity of the chemical entities
and the needs of the subject. However, percentages of active ingredient of 0.01% to
10% in solution are employable, and will be higher if the composition is a solid which
will be subsequently diluted to the above percentages. In certain embodiments, the
composition will comprise from about 0.2 to 2% of the active agent in solution.

[0146] Pharmaceutical compositions of the chemical entities described herein may
also be administered to the respiratory tract as an aerosol or solution for a nebulizer, or
as a microfine powder for insufflation, alone or in combination with an inert carrier such
as lactose. In such a case, the particles of the pharmaceutical composition have

diameters of less than 50 microns, in certain embodiments, less than 10 microns.

EXAMPLES
[0147] 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.
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NN M FI M F C UF C F BocN. NHBoc [0156]
Di-tert-butyl

W@ 2q05/0245b0r o- 2, 3-di f I uor opyri di n-4-yl ) hydr azi neC/pP82009/000686
di carboxylate. To a stirred solution of
dii sopropylamne (17 m, 0.12 nol, 1.2 equiv) in THE
(400 nl-) at -78 C under a nitrogen atnosphere was
slowy added n-BuLi (11 nmi, 10 Min hexane, 0.11 nol,
1.1 equiv). The mixture B¥ampledred at -78 C for an

| -~
Prepdfidioh Y:chtold TR &3 iy M fihfifs 4@, 5-b1gyrigin-2-ol
nmol, 1.0 equiv) in THE (40 nlL). After stirring a
further 45 mnutes at -78 C, a solution of
di -tert-butyl azadi carbo (28 g, 0.12 nol, 1.2
equiv) in THE (200 m -) H slowy, naintaining
the reaction tenperatQ - M C. During the
course of addition, the m xture becane a
slurry that thlckened as -|t|on conti nued. After an
extra 5 mnutes of stirr excess of aqueous

add ch th reacti o rodyc
5O hI B {Re AN SR el Thmu g iRes-blp¥BR TR
were dried over Na2804 and concentrated to dryness
under vacuum Purification over silica gel using a
5% 15% gr adi ent_-df_Ht OAc/ hexanes gave NheQtesired 75
WO 2009/ 099594;(@82%91‘000686' praduct (18 g, 48%
as a light yel viscous oil. ntzg= AHl + F F

Cl F A F BocN N NHBoc N [0157]
5- Chl oro-2, 3-di fl uoro-4-(1H pyrazol -1-yl ) pyridine. To

[0148] & ?%ﬁ{gﬁ"g ﬂlglto%? ﬁpdrgk)é@fﬂ el L7 A solution of NaOH (101 g,2.5

loro uor o I n-4-yl)hydrazine-1, 2-
mol) in maban(\}éDﬁtmLx waé agide@i Hrblorodd, 3- djﬂtwrenwm@mea(ﬁlm g, 0. 68 mol) as a

liquid, ai\alg}hg)rgwg tngyg'ang oy% Ega{}e@ t&%réﬂmﬁqvgwghméﬁgrﬁgooling to room
temper&tARS 8RE TRikB e W Hitérdd thkdughTA adestafiiteVdad the pH was adjusted to

1 by the addition of concentrated HCI. The resulting solid was dissolved in ethyl

acetate. The combined organic layers were dried over sodium sulfate, filtered and
concentrated in vacuo. The title compound was obtained as a white solid (78 g, 78%)
and was used without additional purification. The product was characterized by H
NMR.

[0149] 2-Bromo-5-chloro-3-fluoropyridine. To solid 5-chloro-3-fluoro-2-
hydroxypyridine (75 g, 0.51 mmol) was added melted POBr; (150 g, 0.52 mmol). DMF
(2 mL) was then added by pipet, and the mixture was heated at 130 °C for 1 h. The
excess POBr; was quenched by the careful addition of water to the reaction mixture at

0 °C, and the resulting mixture was dissolved in a 2:1 mixture of EtOAc:water. The
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then sealed and heated to 45 C. After stirring for 45
m nutes, the mxture was diluted wth EtQAc (300 i)
war@omeshed with water (300 nL), dried over NaPSDISENL000686

concentrated under vacuum The residue was purified

over silica gel using 100% dichl oronmethane as el uent
to give the desired product (1.6 g, 7099. M F N\ NHzZ

N, N/N N [0158]
orgamoslam wae veaﬁe\@bthéee.hmsrwm mr and, pneg Wit brine, gdrigsover

soduun@}&{ﬂor O*Bt‘aeéé’é a?ipuc&ngeﬂtr 'ny‘faé:ztlol 'lihey ﬁspu);trm%yﬁlleovtl 81) was passed
througrDa bTungbf silida @eemﬂ%)Eth(Qd‘lMﬁe&aﬁés) m;)rovrdeathertﬁ%wrﬁpound as a
was stirred at 50 C under 20 psi ammnl a gas

white sg&F79. 81 74%hel e preduct weas dharacianizRathy \vaNM (400
m.) and extracted with EtOAc (2 x 300 nL). The
organic fractions were conbined, dried over Na2SO4,

and concentrate B8er vacuum To theNegesCNue was
added water (3 0r ) wHth—stt+rrirg. MSUHI ng
solid was g by filtrationg g cake was

washed with isopropanol (100 mi) and dried under
vacuumto give the desired product (24 g) as a yellow

[0150] la' ﬂplgro%—il%ﬁreﬂ\g@ct E&ﬁfrril}éﬁ%%ﬁ!)r%gdq% r8T3S ﬁﬁ?r pyr|8|ne (107 g,
0.5 mnﬂ)wcum(em of le2whhict) welé Hdddd e BbOAH HdtreRask with a
were concentrated under vacuum and recrystallized

magnetiq stirbas.ophe dlaskiwaslitted withia sgptuen andimueged withynitregen for 10

minutes OS540 bRl Sas e Bydiet By ulioP &t insfesiting mpaure stirred

at 120 % fordh! aThealdadtioNwad-Eodied WiPoorftemper&liurélantl)thehl peuied into a

VIgorougIR)stm@dsr]@edm 9f EtOAe (b Ld and (brinepilrla)z ol he oyg3mHg laveryeas washed
with wa aﬁjd Bm'né]edrlé% S)g%/ﬁéﬁlﬁ[nzgulgtg rﬁl%{%& g%’nﬁoc?bg{f%nﬁrgl éld T Bacuo.

p razol='1 am ne
Silica gel chromatography (15% ethyl ether, 85% hexanes) provided the title compound

as an off-white solid (52 g, 67%). The product was characterized by 'H NMR.

[0151] 5-Chloro-3-fluoro-4-iodopicolinonitrile. To a cooled (-78 °C) solution of
LDA (34.9 mmol, 1.1 equiv) in dry THF (200 mL) was added dropwise 5-chloro-3-fluoro-
4-iodopicolinonitrile (5 g, 31.9 mmol) in dry THF (100 mL) over 15 min. The resulting
mixture was stirred at — 78 °C for an additional 15 min. A cooled (— 78 °C) solution of
iodine (12 g, 47 mmol, 1.5 equiv) in dry THF (72 mL) was poured rapidly into the
reaction, and the resulting mixture was removed from the cold bath and stirred for 20 s.
The reaction was then quenched by the addition of saturated ag. NaS;0;. The
reaction mixfure was diluted with ethyl acetate, and the organic layer was washed with

brine, dried over sodium sulfate, filtered and concentrated in vacuo. Silica gel
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equiv), (R)-sec-butylamne (10 g, 0.099 nol, 2 equiv)
and NVWP (40 nL) in a pressure vessel was stirred at
WA+ 2 days. Another 5 g (0.045 nol, 1 epdi/vuyp2009/000686
sec- butyl am ne was added and the m xture stirred at
160 C for another 2 days. The solution was diluted
vvith wat er and extracted with Et OAc. The organic
racti ons were iLed over and concentrat ed

Na2S
Chfomaiﬂsir@rphva(é%mﬁpn S GohexaAnss) HROY Oée¢ Sheditlgegmpaung ag a yellow
yped to stand at room

solid (7}{%%2?23 S"r’@eg VH%EC ohﬁr&?@r?ﬁ@tl ng solid was

col | ected by f||trat|on, washed with MIBE (-10 m -)

and dried under vagcuumto give the desi ren:l pr oduct

(7.7 g, 62%. SN N> OH C NN HN

U U N N [01b0Ll(R) -T-sec-ButyT - 6- ghl ok 0- 7- (1

H pyrazol -@-yI Y- 1 i m dazo[ 4, 5- Jlpyridi - ol. To a

sol ution of (R)-N3-sec-butyl-5-chloroi4- Me

H pyrazol -1-yl ) pyridine-2,3-diamne (7.7 g, 0.029

mmol, 1.0 equiv) in THE (75 nl-) was adfRd

ca [ i
[0152] ¢ Bbemdﬁéu%d g geritaf-Sy la ov@?é@ noﬁi#nqle‘?qﬂs ytioh6¥ 5

ure was stirr at 60 After coollng
chloro- $<ﬂuora}énodep1pehmmtrde (461mgn0<ﬂ6|mnmﬁsn rSeammbmdntamQU mL) was

neated JB0 “Totor dch o ShBy SREIOR FKGHE WRSHIONSR (G CaRlie Fahe Ccpntrated
in vacugréﬁtﬂjthgl‘ijéﬂ Je&"‘\‘fﬁw E‘t@)ﬂcgaln\bethe? 9’h(e8<%§anﬂf IaQHF ﬁ/as %hed with

desired produ
water apd(idtetsD BOougiCH sibeD e/ pmgﬁeeproﬂdenhe Mlemmound as a white

pouder BB TR TSI e P33 L 8. R ana

NMR. cardiac nuscle (Zot HG and Potter J D. (1981)
Preparative Biochem stry 11:381-395) as descri bed
bel ow. Subsequently, actin was cycled bet
filamentous &dgd @Ml ubl e state through Ng of
centrlfugation and di alysts—(Spueti ch A and \att S.
(1971) Jg gem cl

| ,)\/Me | K‘\/Me

Me Me

[0153] 5-Chloro-4-iodo-3-(pentan-3-ylamino)picolinamide. To a solution of 5-
chloro-4-iodo-3-(pentan-3-ylamino)picolinonitrile (55 mg, 0.16 mmol) in DMSO (1 mL)
was added solid potassium carbonate (210 mg, 0.64 mmol). The mixture was cooled in
an ice water bath (0 °C) and aqueous hydrogen peroxide (30%, 0.5 mL) was added.
The reaction was allowed to warm to room temperature and monitored by LCMS. After
the reaction was complete, the reaction mixture was diluted with EtOAc, and the
organic layer was washed repeatedly with water. The organic layer was then dried over
sodium sulfate, filtered and concentrated in vacuo. The residue was filtered through a
silica gel plug to provide the title compound as a white solid (50 mg, 83%). The
compound was characterized by LCMS (m/z = 368.1 [M+H]") and '"H NMR.
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246: 4866-4871). It was stored in the filanmentous state

at 4 C. [0162] Troponyosin was extracted fromthe
weetwenIpowder and separated fromthe other prBCEURR09/000686

based on pH dependent precipitations followed by

successive anmmonium sul fate cuts at 53% and 65%

(Smllie LB. (1981) Methods Enzynol 85 Pt B:234-41).

The troponins e isolated as an intact conplex of

TnC, TnT, ang T Et her powder is extracﬁed in a

hi gh salt F."NByccessi ve ammni u ts of
30% and 45 e done; the precipita ilized
by dial y&i's Tnt&th | ow sal t buf f e©'and[ t he f her
purified on & Meyopear!| colum with a/25-350 nv

KCl gradient.! There was no neasurabl e ATPase in any
of the conponehts except for nyosin which naturally
had a very | ow basal ATPase in the absence of actin.

[0163] Just prior to screenin t he actin,
[0154]t r @6 -Rriodadl {peptan-3 ydbirﬁflaudaze[4,ﬁwb]9urld¢@@mlerTo a

coned (315 1 1 e o 4 QbR BB 0 ma

0.13 mhﬁ:l)@w KOK {1 2mg @88TAmMaI) il MSOFAHaMUweRRIEd at i on

in the physiol ogi cal range during nuscle

Iodosolameimaqﬁate[ @domp, 9ol heurel} as ansolige nEharfeasiiopr wappllowed to

warm t%zéé/ﬁ%bﬁ’%éé@? 4 n%tgﬁepqo%éqv Z@neiﬂsé‘yg I%I'\?\@&% oved in vacuo,

and theafdedlid wabhtissdivéd th ETOACanasvater s ThepsH oF e at}eéaus layer was
The plates are read in real time so that kinetic

adJUSteéMp\R!’é 6hethenadditien of THMddCL ergdha@sgarnis layervedtherremoved,
dried ogr?rr foo%ﬁ'\eﬁﬂ%té pfﬂ%gg %ﬁ{! %Pnl:gr‘?tré}%tlﬁ cl {J %’iﬂcﬁél‘

es at I'hal concen
chroma‘togp%@)hyr(Sm/ceE@@Abl O‘Volhe@ﬁe"sa@?oﬂdw thie (itls cphﬂjmrr&blas a white
or 7 below) with 20 ml buffer A (see

solid (@mgsﬁ@"/oana hm@mggvngrwaﬁ chayaglesized bya® (m#e- %68% IM+H]")
and 'HiNROW ng steps) 78 WO 2009/ 099594 PCT/ US2009/ 000686

per  gram of powder (200 ml per 10 g). Use a large 4 L

beaker for 150 g of powder. M x vi gorousl y to

di ssol ve powder. Stir at 4 C. for 30 m Separ at e

extract fr hydrated powder by sg N'S_through
sever al » >—OH > b
cl N Me ol Me
I 8\/ 8\/
Me Me

[0155] 6-Chloro-1-(pentan-3-yl)-7-phenyl-1H-imidazo[4,5-b]pyridin-2-ol. 6-
Chloro-7-iodo-1-(pentan-3-yl)-1H-imidazo[4,5-b]pyridin-2-ol (190 mg, 0.52 mmol),
phenylboronic acid (76 mg, 0.63 mmol), and (DPPF)PdCI; (38 mg, 0.052 mmol) were
added to a microwave vial equipped with stirbar. A septum was affixed to the vial and
the vessel was purged with nitrogen for 5 min. Degassed dioxane (5 mL), and
degassed 2 M K,CO3 (aq.) (1 mL, 2 mmol) were added by syringe, and the septum was
replaced with a crimped vial cap. The reaction was heated to 135 °C for 20 min. The
reaction mixture was diluted with EtOAc and water, and the organic layer was dried
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| ayers of cheesecl oth. Cheesecloth shoul d be
pre-sterilized by mcrowaving danp for 1-2 mn. 3.
W(R008%09959€t t he residue with the sane vol une oPCDHUB1089/000686
A and conbine extracts. 4. Spin in JLA1O rotor(s) for
1 hr at 10K rpm (4 C ). Collect supernatant through 2
Iayers of cheesecl oth. 5. Add ATP to 0.2 nM and Myd 2
on stir pl

' ate af 4Cf|£6fp ut es
over SQQ“I"BWUH@{GF rf"tteéecﬂ)éﬂsir@m?@?fﬁtﬁdd{'p‘éﬁ%’ocr vt Qagong)y preparat've

t S
Loms ity B GomgBihaidh 5l pdR [ ina) il Smfoynd was
characfbrizedtﬁ'LCMﬁ)(mlzeq: 32611 Gh+H)i arid JH NMBe surface of
pellets with buffer A and di spose of wash. Soften the
pellets by pre-incubation on ice with small anount of
buffer Ain each tube (ysgyhets2t han half of final
resuspension volume total 1 n" all tubes). Resuspend by
han@réparationiof i(R)el{ses B utyks-chiatoch (il pyrazdli leyly-1H-imidazo[4,5-
Wash tubes with extra bqugr, us'én%ra 25 m pipette and
motori zed pipettor, aggPE¥EAEgP enoving actin from
si des of tubes. Honobgenize in |arge dounce in cold
buffer A on ice. Use 3 m per gram of powder
originally extracted. 'Lc agai nst buffer A wth
4 changes over 48 hour p Col l ect dialyzed
actin and spin in thg 4 (\)—05& 40K rpmfor 1.5 hr
(4 C). 11. Collect [ ernatgrl:{(CTActin). Save a
~ sanple for gel analysis m nation of protein
concentration. [0165]| To \pq ymerl zé¢ Gactin for
storage add KC to 50mvr{from3—Mmstock), MgCl2 to 1
mVv] and NaN3 to 0.02% (from 10% stock). Store at 4 C
Do not freeze. [0166] Buffer A: 2 mMtris/HC, 0.2 nM
Cad 2, 0.5 mM (36 pl/L) 2- mercatoethanol 0.2 nmM Na2
ATP (added fy, . 0.
Exanple 5 Powdler Prepara’flon
Cl F

[0156] Di-tert-butyl 1-(5-chloro-2,3-difluoropyridin-4-yl)hydrazine-1,2-
dicarboxylate. To a stirred solution of diisopropylamine (17 mL, 0.12 mol, 1.2 equiv) in
THF (400 mL) at -78 °C under a nitrogen atmosphere was slowly added n-BulLi (11 mL,
10 M in hexane, 0.11 mol, 1.1 equiv). The mixture was stirred at -78 °C for an
additional 30 minutes followed by the dropwise addition of 5-chloro-2,3-difluoropyridine
(15 g, 0.10 mol, 1.0 equiv) in THF (40 mL). After stirring a further 45 minutes at -78 °C,
a solution of di-tert-butyl azadicarboxylate (28 g, 0.12 mol, 1.2 equiv) in THF (200 mL)
was added slowly, maintaining the reaction temperature below -70 °C. During the
course of addition, the reaction mixture became a slurry that thickened as addition
continued. After an extra 5 minutes of stirring, an excess of aqueous NaHCO; was
added to quench the reaction. The product was extracted with EtOAc, and the organic
fractions were dried over Na,SQ, and concentrated to dryness under vacuum.

Purification over silica gel using a 5%-15% gradient of EtOAc/hexanes gave the desired
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WO 2009/ 099594 PCT/ US2009/ 000686 1. Vol unes are given
per about 1000 g of the minced nuscle. 2. Pre-cut and
whoiob/ogdseesecl oth for 10 min in water. Drain apdI/tig3009/000686

3. M nce chicken breast in a prechilled nmeat grinder.

4. Extract with stirringin 2 L of 0.1 MKCI, 0.15 M

K- phosphate, pH 6.5 for 10 mn at 4 C. Spin 5000 rpm

18 m n %Cln JLA. Col | ect the pellet. 5. Extract
producheh§ @t48%) s aslightyeligwisspus il om/a =RSAMMEREDS f or

mn. Spin 5000 rpm 10mn, 4 Cin JLA Collect the

pell et. Repeat the extracti on once nore. 6. Extract

the filtered resi ueFvvlth 2 Lof 1 %ED;A pH 7.0 for

10 mn with st g. 7. Extract w L of H20O for
5 mn wth stigli . Spin 10000 rp in, 4 Cin
JLA. Careful P} cdllekt the pelletCI part bf which will

be | oose and g@@t\hﬁgus 8. Extract WNiinmes with
acetone (2 L of ace one for 10 min GA Wi th
stirring). Squeeze through cheesecloth gently. All

10171 ¢ R ERErEr2 SRR R IRlroB P T uilidiB] o 4 sireg mixture of
di-tert-dotyli NG-cRlor6-2 3laﬁ‘lJdrbbﬁrfcﬁﬁ-tf-ﬂ%ybiézméfﬁﬁfh|@é1rb®xylate (4.0 g, 0.010
cheesecloth in a large gl ass tra{7 | eave in a hood

mol, 1.Geawiv) gRd.1 %&tetﬁemeémweop@aﬁ rrqt;uﬁ 1hmelwl Gequiv) was

s S B0 L LA 3N HOBERGBB0 RS fh vl vas

then seél&ﬁéﬂd Reafed B 45 ReM A (tirrimp foref5 rittutes, the mpedie was diluted

ventricles of the cardiac nuscle. Renmove as much

with Et(aACt(ﬁQO npiérartchwaﬁaedtw@swet%rr(aoe ALl grigg<avenINa2SQ4 ard
concentrg & lﬁ’i’ic?m%(ut m.. r%ﬁtrﬂ(g eot\l.fﬁlleg\l;gve% |I|:c):ra ﬁértﬁrgg 100%

unes  of
d|chlorq3i1@t&aﬁe aBelnent l’m?WQGthemstrb& pigddicti(n. &gbVBW)er

times 15 sec on blend with 15 secs in et ween
this with 1 volunme wei ght/volune) of buffer takenfrom
the 5 vol unes already prepared. Add t he honogenat e

back to the exhg buf f er NH;
|
Y OF
N\N
\

[0158] 5-Chloro-3-fluoro-4-(1H-pyrazol-1-yl)pyridin-2-amine. A mixture of 5-
chloro-2,3-difluoro-4-(1H-pyrazol-1-yl)pyridine (37 g, 0.17 mol, 1.0 equiv) and NMP (200
mL) in a pressure vessel was stirred at 50 °C under 20 psi of ammonia gas overnight.
The mixture was diluted with water (400 mL) and extracted with EtOAc (2 x 300 mL).
The organic fractions were combined, dried over Na;SO,, and concentrated under
vacuum. To the residue was added water (300 mL) with stirring. The resulting solid
was collected by filtration, and the cake was washed with isopropanol (100 mL) and
dried under vacuum to give the desired product (24 g) as a yellow solid. The solid was
recrystallized from isopropanol (40 mL) and EtOAc (20 mL) to give 19 g of pure product

as an off white solid. The mother liquors were concentrated under vacuum and

recrystallized from isopropanol (30 mL) to give another 5.1 g for a combined total of 24
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80 WD 2009/ 099594 PCT/ US2009/ 000686 and stir until
well mxed (5 mnutes). 3. Filter through one |ayer of
W@ b@eseeshot h in | arge pol ypropyl ene strai ner. PCT/US2009/000686
Resuspend back into 5 vol unes of extract buffer as
above. 4. Repeat Step 3 four nore tines. At the end,
do not resuspend in extraction buffer but proceed to
5. The pellets should be yellow white. 5.
9(67%92@59%'(5‘?@P|f9ﬂ133t\ﬁﬁ ame¥ white:selid.-ng to origi nal weight)
of 95%cold ethanol. Stir for 5 mn and squeeze
t hrough cheesecl ot h as above, repeat two nore tines.
6. Wi gh squeezed residue and the spend in 3
vol unes (nels s¥ight / vol une) of @ wze{hyl ether. 7.
Repeat St |06 a total of three NEX. ﬁv\w'LLeave
e

over ni gbi aBi ngtetayer ofl a #cothina
gl ass tray N9. Wen dry, collect Nhe po wei gh and

store in aiwiMe-nouth jar at 4 %‘\’:‘XTRACT BUFFER: 50

nv KCl, 5 Tris pH 8.0 Prepare as 50 tines

concentrate: For 2L 250 mM Tris pH 8.0. Tris Base
[0159] ( 14R)-N3-geadiutybd-chlgro-4(1H-pysazokd yhpysisine1:3-diamine. A

mixtureF efiong i Gt AR R L P2 TR L) 60,047 mol. 1.0

equiv), l(vﬂ)-ge&bluajlarrﬁwéﬁ(anO 109@EMmol, 2 eqdifBand MNMPqde Dz ®pressure
85, 55-123 and Gol dnann, WH and Geeves, M A. (1991)

vessel wag stimgdathiGd °G dor 2 daysg Angihiertd 8H{0Q450me!,M eawiv) of sec-

ouvar RS BBy el 48D O AN . T

squtiorEWﬁA,dilOtélﬁwWhmﬁtesahdré)dﬁmﬁﬁtﬁ Et@AL- Phe organic fractions were
dried over Na;SO4, and concentrated under vacuum until solid began to form. MTBE
(~3 mL) was added and the mixture was allowed to stand at room temperature for 1
hour. The resulting solid was collected by filtration, washed with MTBE (~10 mL) and
dried under vacuum to give the desired product (7.7 g, 62%).

N

N_ _NH N
DS [ T Yo
N N/ﬁ " N
N H N\ )\/
\N N
K\ / M

[0160] (R)-1-sec-Butyl-6-chloro-7-(1H-pyrazol-1-yl)-1H-imidazo[4,5-b]pyridin-2-
ol. To a solution of (R)-N3-sec-butyl-5-chloro-4-(1H-pyrazol-1-yl)pyridine-2,3-diamine
(7.7 g, 0.029 mmol, 1.0 equiv) in THF (75 mL) was added carbonyldiimidazole (14 g,
0.086 mol, 3.0 equiv). The mixture was stirred at 60 °C overnight. After cooling to

room temperature, the mixture was poured slowly into stirred 1 M HCI (400 mL). The
resulting solids were collected by filtration, washed with MTBE and air dried under

vacuum to give 7.3 g (86%) of pure desired product. m/z =292.1 [M+H]"

Example 3
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Solution C 0.6 MKC, 0.025 M potassi um phosphate, pH

6.5. 81 WD 2009/ 099594 PCT/ US2009/ 000686 Sol ution D:
wO2@9M9s@l , 0. 05 M pot assi um phosphate, pH 6. 5PCT/US2009/000686

Solution E: 0.15 M potassi um phosphate, 0.01 M EDTA,

pH 7.5. Solution F: 0.04 MKC, 0.01 M potassium

phosphate, 0.001 M DTT, pH 6.5. Sol uti on G 3 MKC,

0. 01 M potassi um phosphate, pH 6. 5. procedures are

car ri Eqeparatign of §ar§ont951¢aPn°tei'm®rogn§&qle¥aA| usclel e,

such as rabbit skeletal nuscle. 2. Gind tw ce;

extract with 2 L solution Afor 15 mn while stirring;

[0161]ad dAétlerQ§|mhrlf Edy firist bﬁﬂfpt?rin:tgcmgbthdeiidf%edia}:gnuscle (Zot
i onic strength o t - )

HG anﬁ(ﬁ“@t\’t De(1r9&1)f rﬁPataélVPeEé'Pc'b?’Elﬁtrﬁl Tégg?gftg@ Q?(fgﬁo '}hed below.

Subse u?rﬁBAacﬂEQNa(ﬁ &{Cl&é befkden ﬁh RapReHt S Gs gﬁE BIQ s%?t% émough

al'yze overnlg agai nst Tt i on
rounds&bf%dr&nf@@dﬂe#%dtﬂml&qmadSpuaﬂncmﬂaAcaﬁd:lV\ﬂatsS. |(1|@711 )RR @iol. Chem.

24646004854}, Beps Stprediming FagEiokRF @R gt B 16 000 1 pm
[0162]f orTr%Png?JSfﬂvlezgteg(tr%‘épéﬂ ftekfihe étﬁef BGWBeFtaﬁ@ r&&)ﬁr Ed from the

0. 04 'et nmyosin sett over ni ght
other pbieinis based oh Ipi ﬁgpe‘ydemtrprpcmiapomafcélomed:bylsuccﬁemyl\rq;

armmoghm Aot Sl DR 58, 354 B0 RN Sl e B ol s
B:234- %F Wg%&?ﬁé Wreasoléteipﬁ”ér%‘ta@i _cGﬁlgié)é BffﬁﬁcafrnT and Tnl.

in celTulose nitrate tubes,;
Ether powuaerus extrabtes! iaral h@pmltabusﬁery&mbnesﬁsnwwafmnoamﬂn sulfate cuts of

s0% 10 B B et GBS
buffer @%ﬁméfw PUFREHBh a @Eﬁﬁ?@%@bbéhrc@hﬁnw'vmh §@5135@%M KCl

ply 500-600 g nyosin a
gradiemtl TbefeuvvaemoEmealsutabIwAFPasmleaanygmfatbeaﬂmmn@:te esxcwpt for

myosin yihichingCrally gt 8y Ipwf pasel ATRasER teiangaeE of actin
[0163]CONRRELFiBE B screening, the actin, tropomyosin, and troponin complex are
mixed together in the desired ratio (e.g., 7:1:1) to achieve maximal calcium regulation of
the actin fitament. The screen is conducted at a pCa=6.5. This calcium concentration is
in the physiological range during muscle contraction.

[0164] To measure the generation of ADP during the reaction, a pyruvate
kinase/lactate dehydrogenase/NADH coupled enzyme system (PK/LDH) is added to the
actin. The myosin is kept separately. The plates are read in real time so that kinetic
curves are obtained. These compounds are in DMSO and were already spotted onto

the bottoms of 384 well plates at 10 to 40 ug/ml final concentration.

Example 4

Actin Preparation

1. Extract powder (as prepared in Example 6 or 7 below) with 20 ml buffer A
(see below, add BME and ATP just prior to use in each of the following steps)
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by overni ght dialysis against solution F;, centrifuge
at 25,000 rpmfor 30 mn; store as above. 9. The

WwWOop@siovesps then cut with chynotrypsi n or papai PCT/HS1008000686

presence of EDTA to generate the S1 fragment which is
soluble at the low salt conditions 82 WO 2009/ 099594
PCT/ US2009/ 000686 optimal for ATPase acti vi ty

(Margossi an_supr.a) . Exanple 8 Activation of
Ske‘P%'tgiP”MJEB‘P‘@dﬂ (Z90my pesdP gradsem Ipege 4d: b%‘fq;rfgr 150 g of
[ t
A Wik RrBis T38 St bOGBH e ol Solir”
Pumé';béré@extractg’romlﬂhé hyEaatedtpowm byﬁscfijébzﬁ@rthrough several
6,743,599, 7,202 051, and 7 assa syste
My JRY®isi9f chiiesgalof | Ghresasial sst Lerpaetﬁ erilpesyt microwaving
nu f tely 90% fast fi bers) that had been
trzgr@decv?fmp?mmggtergen (triton X-100) to renove
ceI ReHextrapkther reseiueawith tthe sameovalgena afdsufferA and combine
eé&?ﬁz?il on retained all of the sarconeric conponents
conformati on and the enzymatic activity
iifh | |@i egnd
Lo #y”éq.@% B Y T 1O TP o e et through
sufZ‘Ia(yeemofd;hJeeswchhse enzymatic act|V|ty of the

AR 8275 SR SR SR, SR B A B R o fer 60

as SANupad iﬂ) é!ld\h/ a@ﬁﬁ % gs I)%brf RN pardl ér?ﬁta‘f@r €

identified as conpoun t hat |ncreased e rate of

6. enﬁlmytyl addiSDIIdIKIQJ to. @Ma(ﬂég/l) Stinat 40% for 30min.M
br|I s mregul ated and were
7 scr ‘”a‘g 8 %Qﬁé@%@% n#g[rffl cient to produce
g. a &@dnméﬁz@%ﬁ rasﬁwmﬁecsmc% of FIRAS Fith puictal &fd dispose

9.

10.
11.

myofibrils were incubated wth 500 M ATP and 40
corqﬁmmdm §mxﬂtea thierpsliets by @ae#mﬁublaﬂoabzmncbamdesmall amount of

B e Ao Ao BRSRE 1B i b oL Pt asuseension yolume total i
desmrtubes). F@s@bﬁen&'ﬁ? PR dathi délltshf?apéroér'\d)%ﬂﬁ)me pellets.
tabl e were synthesized and tested Z (M+H unl ess

ACWash tubes wuth extra buffer using a 25 ml plpette and motorized pipettor,
aggressively removing actin from sides of tubes. Homogenize in large dounce
in cold buffer A on ice. Use 3 ml per gram of powder originally extracted.
Dialyze against buffer A with 4 changes over 48 hour period.

Collect dialyzed actin and spin in the 45Ti rotor at 40K rpm for 1.5 hr (4 °C.).
Collect supernatant (G-Actin). Save a sample for gel analysis and

determination of protein concentration.

[0165] To polymerize G-actin for storage add KCl to 50 mM (from 3 M stock), MgCl, to 1
mM, and NaNj3 to 0.02% (from 10% stock). Store at 4 °C. Do not freeze.

[0166]Buffer A: 2 mM tris/HCI, 0.2 mM CaCl,, 0.5 mM (36 pl/L) 2-mercaptoethanol, 0.2
mM Na; ATP (added fresh), and 0.005% Na-azide; pH 8.0.

Example 5

Powder Preparation
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Name noted) Median 1-[(1

S) - 2- hydr oxy- 1- (2- et hyl propyl )ethyl]-6-chloro-7-(4
W@e9B9N721 fl uorophenyl )i m dazo[ 4, 5- b] pyr i BECTUR2009/000686

6- chl oro-7- (4-chl or ophenyl ) -1- (et hyl propyl )i m dazo[ 4,5

-b] pyridin-2-ol 351.0; 0.074t 350.0

6-chl oro- 1- (et hyl propyl ) 7- (4-fl uor ophenyl )i m dazo|[ 4, 5-

b] pyri di n-2-ol 334.0 0.074t

6 chl oro-7-(5-chloro(2-thienyl))-1-(ethyl propyl)im daz

200905851 SRS AR Tl o it Afiea sl

6 Fhreaub-and(Bbif chewsaeloth fon 10 niimin watet Drhin andldnp[ 4, 5
b] yridin-2-ol 306.0 0.096t
nae ghiokeprasgashin 3 Pechiilestmeat griagdery| propy! ) |

' 1
o SRBEE e AR BT 70 MG, Pt B svpseigie, pr 5 for 10
- 2ih @3 46°ALSPHINISARO0 rpm, 10 min, 4 °C in JLA. Collect the pellet
5. | d?zy[a@? pelgiF g SHTAngoHts LObHAas M aaCOs foP 5 Sk Spih 5000
¢ g;lfﬂ'lrl;i: EGgﬂn%g@%h P%ﬁo@eﬁﬁ% Bt LY AT Fiaz8lituctioRldhte more.
6. 6- Extracbthi filtrey Irpsidpgl Wit 2 (et himW\EDTA] pizD 40640 iy with

ridi.n-2-ol 320.0 [MH 0.136t 1-((1 S)-1-ethyl-2-hyd
roib@myl}ﬁ chl oro-7-(5-chloro(2 356.0 [MH 0.178t

7. tlﬁF?(f%H %/itﬂ‘%jl?%gﬁ-ﬁ(f’fot?]%fd Witﬁls%rr‘m in 10000 rpm, 15m|n 4°Cin

tert- chloro-7-(4-tluor yI)|m z0[ 4,5
b] gliAl Ganef2ilp colBect.tBe pelléBtpart of which W|II be loose and gelatinous.

8. o EXyORES fiplcs Wb ra-ah A 12 Lok abeianedon  DyRinacb v stirting).

6 SG'u@éQe %hr%%ghyér%éé%l&th ?ehﬁy FAVEESBRE WX ToAS ZRE Herformed
b] pyridin-2

(28) rabm Gempkeatore -Aektbhe shopladre pjechilleditook yCni dazol 4
9 5D?J/iﬁéj? b%c@%%%tte)(éd ?gsgfdtcj)e spread1 on a cheesecloth in a large glass

tray and leave in a hood overnight. When the residue is dry, put in a wide

A ON -

mouth plastic bottle and store at 20 °C.

Example 6

Alternate Powder Preparation

Based on Zot & Potter (1981) Prep. Biochem. 11(4) pp.381-395.

1. Dissect left ventricles of the cardiac muscle. Remove as much of the
pericardial tissue and fat as possible. Grind in a prechilled meat grinder.
Weigh.

2. Prepare 5 volumes of Extract buffer (see below). Be sure the pH=8.0. Then,
homogenize the meat in a blender, 4 times 15 sec on blend with 15 secs in
between. Do this with 1 volume weight/volume) of buffer taken from the 5

volumes already prepared. Add the homogenate back to the extract buffer
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acetate
6-chl oro- 1- (et hyl propyl ) 7- (3-fl uor ophenyl )i m dazo|[ 4, 5-

WhR@yoEda- 2-ol 334.0 0.248t 1-[(1 PCT/US2009/000686

R) - 1- (met hoxynet hyl ) propyl ]-6-chl oro-7-(4 349.8 0. 249
fl uorophenyl )i mdazo[ 4, 5-b]pyridin-2-ol 1 -((1
S)-1-ethyl -2-hyd
roxyet hyI } 6- chl or o- %4 chl orophenyl )i mdazo[4, 5

0. 25 stir unfih WelldT‘PFeQ( |Migwies).

| - o
[ Jﬁgﬂ;@?&#@f@ﬁ% I%{é?g%fg)né éégégfﬂrlgﬁg’e B b eALTsHaR s

d'\(’jésuspeﬂld(tﬂc:(yh% nglﬂméb? bﬂ?klgadgszuﬁgr@?éiﬂl{q(ﬂe) phenyl ]

e 1 al
' m a%%&ﬁ#%&&é@uﬁwqrsrtmﬂ Atgherar @Dmtzresu@wd)lrequactlon
fI
o, SRHEPESIH LB SR € okeddh 3nBilne yelow i,
o[ Ré‘sdsbpydim'dEw(]?ﬂumiesgéd:c?ﬁﬂ}@?%bri?i;ha%\&iilglh(t))r%f 975°/(o4CO|d ethanol.
I OXYy- 2Z- e - b- -7- -

4o§]ft5? 390 BNt QAeAeHBGUGN BRI A3 BONG. dpheat o more

6 C osro 7- (3-choor ophenyl ) -1- (et hyl propyl )i m dazo[ 4, 5
- bMggighdiquezed r8sidué dhd3en reSuspemd in 3 vo(lahéy (hew

. ilghtiimey OB ol B bk ot hyl o hyd roxysthy

l d 4, 5 336.1
0;.l g%ég]?a@bs?%@?%p;%l {’l@?‘%@ﬁméls) i m dazo]

4 Leavé lovemighf(ietangingle(aye) ob- awlubesqalothdamglésmnaypyr

8@7%%41 Oﬁ%tﬁgfé&;z)@%benz S RO ha Wi houth jarat4 °C.

EXTRACT BUFFER: 560 mM KCI, 5§ mM Tris pH 8.0

For 2L

[0167]

Prepare as 50 times concentrate:

250 mM Tris pH 8.0. Tris Base (121.14 g/mol, 60.6 g)
pH to 8.0 with conc. HCI, then add:
2.5 M KCI (74.55 g/mol, 372 g)

Example 7

Purification of Skeletal Muscle Myosin

See, Margossian, S.S. and Lowey, S. (1982) Methods Enzymol. 85, 55-123

and Goldmann, W.H. and Geeves, M.A. (1991) Anal. Biochem. 192, 55-58.

Solution A: 0.3 M KCI, 0.15 M potassium phosphate, 0.02 M EDTA, 0.005 M MgCl,,
0.001 M ATP, pH 6.5.

Solution B: 1 M KCI, 0.025 M EDTA, 0.06 M potassium phosphate, pH 6.5.

Solution C: 0.6 M KCI, 0.025 M potassium phosphate, pH 6.5.
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4- (6-chl oro- 2- hydr oxy-1-(pentan-3-yl)-1
H i m dazo[ 4, 5-b] pyridin-7-yl)-2 358.8 0. 458t
wo baooptsenzonitrile 1 -((1 S)-1 PCT/US2009/000686
- et hyl - 3- hydr oxypr opyl } 6- chl or o- 7- (4-f | uor ophenyl )i m d
azo[ 4,5- 348.1; 0.475t b]pyridin-2-o| 350.0
6 chloro 1- (ethylpropyl) 7-(3- nethylpheny 1)in1dazo[4
r|d|n 2-0l 330.1 0.482 - %
Solutlon&rﬁl dp&@/MZP%{Sﬁ'}‘WbPBW')at%rEHIQa o- 7 (4 364.0

SOIUt'OQ-Egﬁ?J?E\}I ﬂﬁ.ﬁélr%%y ?Fgﬂi@ ﬁﬂ?ﬁ@@ pyrl dyI ))imda

SolutlomF[ 4) 043Nb}<|(mrﬁ) 0|1erI2bo’ié§su’lranlﬁﬁﬁihatezf0 001 M DTT, pH 6.5.
oro-7- | or o- 4- net hyl phenyl

2 ch -1
Solutuon@tw §00:4 P MingisssameanaseB3E PREB. b] pyr i di n-2- ol
-((1 S)-1-ethyl-2-hydroxyethyl}7-(3,4-d
i fl uorophenyl)-6 354.1 0.707 ch | oroin dazo[4,
All procedolesy arelcarrizdodut at 4 °C.
6-chl oro- 1- (et hyl propyl ) -7- (4- met hoxyphenyl )i m dazo[ 4,
5 b] pyrid in-2-ol 346.1 0.728

1 O] g foddolumanheay) sieh 2 SRSy ki

2. 6- Grimﬂ tvwie (?ttér%dct)mlﬂpglL) solufich Atfor ﬂ5unmonbilé19tu;rbrghad;dl4 L cold
5 %82? ﬁ%r “EOH%W& Hwt}eemm@ﬂﬂﬂz% %mw éH% 9thheik 94, (about

0[ 4O5forﬁié,_2}1e_@ (s[gf{t%;lior% ﬁi{ ||e§i ,?béfc' ;fhaﬁ?e at ?'ooo tpm in GSA rotor for 15

6-chlo ro uor o- oxypheny
m ddmo[ 4, i dazo[ 40. 942

3. Disperse pellet in 220 ml solution B; dialyze overnight against 6 L solution C;

slowly add ~400 ml equal volume cold distilled H,O; stir for 30 min; centrifuge

at 10,000 rpm for 10 min in GSA rotor.

Centrifuge supernatant at 19,000 rpm for 1 h.

Dilute supernatant to ionic strength of 0.04 (~8-fold); let myosin settle
overnight; collect about 5-6 L fluffy myosin precipitate by centrifuging at
10,000 rpm for 10 min in GSA rotor.

6. Resuspend pellet in minimal volume of solution G; dialyze overnight against 2

L solution D; centrifuge at 19,000 rpm for 2 h, in cellulose nitrate tubes;

puncture tubes and separate myosin from fat and insoluble pellet.

7. Dilute supernatant to 5-10 mg/ml and dialyze against solution E extensively,

load onto DEAE-sephadex column.

8. Preequilibrate with solution E; apply 500-600 g myosin at 30 mi/h; wash with
350 ml solution E; elute with linear gradient of 0-0.5 M KCI in solution E (2 x 1
liter); collect 10 ml fractions; pool myosin fractions (>0.1 M KCI); concentrate

by overnight dialysis against solution F; centrifuge at 25,000 rpm for 30 min;

store as above.

9. The myosin is then cut with chymotrypsin or papain in the presence of EDTA

to generate the S1 fragment which is soluble at the low salt conditions
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b] pyridin-2-ol 1 -[(1

R) - 1- (et hoxynet hyl) p
WQ2@9099594.42 pyridyl)

-((1

S) - 2- hydr oxy-i sopropyl )-6-chl oro-7-(4-chl orophenyl )i m

dazo[4 5 380 1 1.260 b]pyridin-2-o| 1-((1

-1- egg % dr oxyet hyl 6-chloro-7-52-thienyl)inidaz

o[@pt'sn 9" A TPRSea WM AMGSPATLPYRM™) 01 1 - ((1

S)-1-et hyl- 2- hydroxyet hyl } 6-chl or o- 7- phenyl i m dazo[ 4,

5-b] pyridin-2 318.0; 352.0 1.474 of

6- chl oro- 1- (et hyl propyl )Example®ri dyl )i m dazo[ 4, 5- b] py

ridin-2-ol 317, 61 6- chl -C cIo enty

| 7- (4- 1 %ﬁh\@ﬂn 21" %[ks?%ab aFibers, 3321

1 677 6- chloro 1- (et hyl propy

(0168 ! %%8 ﬁb%?@&ﬂd?@%%&?é [Befhoh by meddurhy e dhAinthtic activity of

h ke
musclegﬂ{l@ﬁtﬁ'h Egé%’ar%tl()ﬁg u\éer wé )g% Jewgﬁ%@ osee & g gg%gzpatent
Nos. 6 FP([IF/ZBQZGW&)GQBBEZOZ 051, and 7, 378 ,254) assay system. Myofibril

prepareg[ogls cg)rn% 5259(5 03 ir%blg{ l?é/lg%:g qésflg/k§306r8§|m§¥ éjal% f)aism' gearé) that
had be@r[\ ?f’é'a%cfwﬁh(a'sdéi@rﬁémt@néw KL fb’d_))tb réiriovetddiufirhémbatkE and then

di n-2
homog@:lzedoﬂ'@?ggl(eplar;ah@: oetainest dlbaf/ihecsarcdmeric aonypqresdy lin a native
5 381
conforrfRESHY 80 the pREGRALF SE Uity MRS FeRUIBERIGY SrlsiyM) GArpagunds
were te§fe‘l'$ @sﬁ%; %ym'yGflﬁnI?sl@pe%@ibr'paﬂd 89&vel of calcium sufficient to increase
oro-1- I propyl ) -2-hydroxyi m dazo| 4,
enzymatctqusyrty of they myoflbrlls to 25% of their maximal rate (termed pCa25%).

ro yI} 6-chl oro-7-(5-fluoro(2
)i m dazo[ 4, 5- b] pyri di n- 2P@GT/U$2009/000686

Enzymatic activity was tracked via a kinetic assay with a UV absorption readout. Hits
were identified as compounds that increased the rate of enzymatic activity by greater
than 40% at 40 uM. Myofibril preparations are calcium regulated and were screened at
a level of calcium sufficient to produce a 25% increase in enzymatic rate. Detergent
treated myofibrils were incubated with 500 uM ATP and 40 uM compound and a kinetic

read of UV absorbance performed. Data was normalized to control wells.

Example 9
[0169] Using procedures similar to those described herein, the compounds in the

following table were synthesized and tested.

M/Z (M+H unless AC14
Name
noted) Median
1-[(1S)-2-hydroxy-1-(2-methylpropyl)ethyl}-6-chloro-7-(4-
[(18)-2-hydroxy-1-( ylpropyl)ethylH ( 364.1 0.072t
fluorophenyl)imidazo[4,5-b]pyridin-2-ol

351.0;
6-chloro-7-(4-chlorophenyl)-1-(ethylpropyl)imidazo{4,5-b]pyridin-2-ol 350.0 0.074%
6-chloro-1-(ethylpropyl)-7-(4-fluorophenyl)imidazo[4,5-b]pyridin-2-ol 334.0 0.074%1
6-chloro-7-(5-chloro(2-thienyl))-1-(ethylpropyl)imidazo[4,5-b]pyridin-2-ol 354.0 [M-H] 0.084%
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343.0 1.943 vyl jbenzal dehyde
6-chl oro-7-(4-fl uorophenyl)-1-prop-2-enyli
wQ poopfoghispe 2- ol 302.0 [MH 1.947 1-((1
R) - 2- hydr oxy-i sopropyl ) -
dazo[ 4,5 322.0 11.044 bjpyridin-2-o0
6-chl oro-1- (et hyl propyl } 7- (4- met hyl ( 2- pyri
ridin ol 331.0 11.301

m dazo[ 4, 5-b

PCT/US2009/000686

6-chl oro-7-(4-fl uorophenyl)im

dyl))im dazo

4, 5-p]
-Cfgm:?n(‘bﬂL@r%¥%wd>h1y0"mtw&mv)ﬂmﬂﬁm4 i in-8-opyrli dyl ) J95H daz | 00961
7-(3 4Q1Jﬂ%oqo?hé?1b@-5fchﬂrdl ﬂ(e%yﬁfﬂrr;op?li@r;ld:bﬁé{z%w?dln -2- gl iy l:35h2 1 | 0.106%

&}qqlozo 61(etr2f;;goqyl)[7mhpﬂuyuwaggﬁ5-b]p'erdm-é -ol TP 31807 | 0.1101
6-chlof- E(hlcﬂlbﬂr@ﬂt(o@ddh}!h;@)f-ﬂ(éwyk)ro_bylﬁuﬁldﬁﬁim&bloﬂﬁqiryr 1)3) i m daz
o[ 4, 5-b] pyridi n 2-0l "331.1 14.091 0.116%
6- chl oro- 1- (et hyl &pyl) 7-13- (hvdroxvnethvl)nhenvl1|m
&dﬂ@m[-{hﬂﬁ'lprwﬁ-7q3 ll'tlerﬁm%ldabt}[p.ﬁ{blpdnd]n-z-obl 1 |- ((320.0 [M-H] 0.124%
S%ho#sfhé‘*?y'p'%"rv 3;)7 hény @'H‘ch?é‘;" PRIPYEdInR! | 14 7ofP0 0 M | 01961
b] 1) diathy?2-Hydroxyethyl)}-6-chloro-7- -(5-chloro(2-
6-chloro met hyl pyr azdi - 43349 Mid'ha | 01781
S o o iakstesblfic et by oy azgl - 431)
T-stoHl bR G HoPbpymidazeld SV AT By 320.3 0.199%
fzn 8' B-cRod 7-la0AudRpREd)- 12 Ry Byl O 330. U (NFH] 1:?646194 0.210
6- chi BB RroRYEERYBidazA T LIPY 19821t hoxyphenyll ) i mi dazof 4,
6- crﬁmb]l -I(Jatﬁylgﬂb;ﬂﬁ}? (clﬂu&faﬁhéayiam(aez’lom ab}pgrqdln 2- oI 334 | 0230t
A SO 1 6P nyl ) i
R T T T LA AR AR I
S) 1- ethyl 2- hydamﬂ&ethyl}6 chl oro-7-(4-ch
B-cHIvd- ‘I’J(’éfWIbedyM' (%‘hﬁb’rbﬁ'hen?l)nrﬂaézo‘m éb}d?r‘rﬁm 2-ol 334.0 0.248t
1-[(1R)-1-(methoxymethyl)propyl}-6-chloro-7-(4- 349 8 0.249
fluorophenyl)imidazo[4,5-b]pyridin-2-ol
1-((1S)-1-ethyl-2-hyd roxyethyl)-6-chloro-7-(4-chlorophenyl)imidazo[4,5- 0261t
bjpyridin-2-ol 352.0 '
6-chloro-1-(ethylpropyl)}-7-(5-fluoro(2-pyridyl))imidazo[4,5-b]pyridin-2-ol 335.0 0.268t1
6-chloro-1-(ethylpropyl)-7-[4-(trifluoromethyl)phenyljlimidazo[4,5- 384.1 0.2741
b]pyridin-2-ol
1-[(1S)-1-(methoxymethyl)propyl}6-chloro-7-(4- 349.8 0.317
fluorophenyl)imidazo[4,5-b]pyridin-2-ol
6-chloro-7-(5-chloro(2-pyridyl))-1-(ethylpropyl)imidazof4,5-b]pyridin-2-ol 351.0 0.320%
1-((1S)-1-ethyl-2-hydroxy-2-methylpropyl)-6-chloro-7-(4- 409.0; 0.320t
fluorophenyl)imidazo[4,5-b]pyridin-2-ol 364.0 '
6-chloro-7-(3-chlorophenyl)-1-(ethylpropyl)imidazo[4,5-b]pyridin-2-ol 350.0 0.3301
6-chloro-1-(ethylpropyl)-7-(4-methylphenyl)imidazo[4,5-b]pyridin-2-ol 330.1 0.336¢1
1-(18)-1-ethyl-2-hydroxyethyi)-6-chloro-7-(4-fluorophenyl)imidazo[4,5- 336.1 0.363t
b]pyridin-2-ol
4-[6-chloro-1-(ethylpropyl)}-2-hydroxyimidazo[4,5-b]pyridin-7- 341.0 0.405+

yllbenzenecarbonitrile
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bj pyri di n- 2- ol

5-b] pyridin-2-ol 282.1 2.083

1- (et hyl propyl } 7- phenyl i m dazo[ 4,

wo2@blogsses 1- (et hyl propyl ) - 7- (3-f | uor o- 4- net hoxp@hEa3009/000686

m dazo[ 4,5- 364.2 2.102 b]pyridin-2-ol 1
S) - 1- et hyl
m dazo[ 4,5 330.0 [MH]
6- chl oro- 1- (et hyl
4-(6-cpig[og2- hwwﬁ;xwu@m

2.194 b] pyridin-2-

OLTAV I A AT R AR

-((1

- 2- hydr oxyet hyl } 6- chl or o- 7- (4- met hyl phenyl )i

ol

6- met hoxy(3-pyridyl))imda

yllbenzaldehyde

2009/ 94 0.45
PCT/ US2009/ 00@RRhedecrirde S) - 3- hydr oxy- 1 S gl
v nr aonvl 2 _2Nn0Q
(15} a@v'@ﬂﬁsw?af{’%wlﬂmﬂﬁ %q‘obw?wn 2 0.475¢
6r chl oro (5 fo]pvﬂn‘lme-BF pyr| dyI )) 1- (mst hyliet hyl 350 daz
. 482
B P T T e e o T T TR
m-((aR)e{-6thB- 233'6roxy-2 nwwlprdzqybﬁfdwurqﬂ @-ol 64.0 0.537
6 Ch' | 0185 rapr(eﬂymaeldafawq%zdn[@ o t1i f1 uor onst hoxy)Piienyl | ©
Jpyridin-2-ol 11-((1
6- Ch'O'R)t (EMWP}DW)'MQ'@G?‘@W%PHW'D)}"GUQ?HH“&'%PYP""(‘3 fl uor elnyl ) | 0562t
i mdazo[ 4, -ethyl-gMH 2.547 bjpyridin-2-jo 1 (1 '
-1-ethvl-2-hvydr oxyet hvll7-(4-chl or nnhen\]! ) fl yerei
6-qhlofraGcoioso4 sesthypheru -y limiazolf- 365.0 0.587
6 chI org1 1- (eglb}plyﬁm.@p_yolﬂ (2- met hoxy( 4- pyrfi dyl ))i m daz
|~ Nn\v/ri n
'11S1t'hl’2'-h‘a hyl)-7-(3,4-difl heny!)-6-
((1S)-1-eth{P2-hydroxyéthyl)-7-(3,4-difluoropheny!)-6 2541 0.707
chloroimidazo[4,5-b]pyridin-2-ol
6-chloro-1-(ethylpropyi)-7-(4-methoxyphenyl)imidazo[4,5-b]pyridin-2-ol 346.1 0.728
6-chloro-7-(4-fl h -1-(2-h -tert-butyl)imi 4,5- idin-
chloro-7-(4-fluorophenyl)-1-(2-hydroxy-tert-butyl)imidazo[4,5-b]pyridin 334.3 [M-H] 0.760
2-ol
6-chloro-1-(ethylpropyl)-7-[4-(trifluoromethoxy)phenyllimidazo[4,5- 400.0 0.781
bpyridin-2-ol ' '
T — . - N — -
((18)-1-ethyl-2-hydroxyethyl)}-6-chloro-7-(3-thienyl)imidazo[4,5 322.0 [M-H] 0.827
b]pyridin-2-ol
6-chloro-1-(ethylpropyl)-7-(2-fluoro-4-methoxyphenyl)imidazo[4,5- 364.1 0.942
b]pyridin-2-ol ' '
1-[(1R)-1-(methoxymethyl)propy|}-6-chloro-7-(5-fluoro(2- 396.0 1.142
pyridyl))imidazo[4,5-b]pyridin-2-ol - .
1-((1S)-2-hydroxy-isopropyl)-6-chloro-7-(4-chlorophenyl)imidazo[4,5- 380.1 1.260
b]pyridin-2-ol ' '
1-((1S)-1- -2- hyl)-6-chloro-7-(2-thi imi 4,5-
((1S)-1-ethyl-2-hydroxyethyl)}-6-chloro-7-(2-thienyl)imidazo[4,5 322.0 [M-H] 1349
b]pyridin-2-ol
1-((18)-1-ethyl-2- hyl}-6-chloro-7-phenylimidazo[4,5-b]pyridin-2-
((18)-1-ethyl-2-hydroxyethyl)}-6-c (IJro phenylimidazof pyridin 318.0; 352.0 1474
o
6-chloro-1-(ethylpropyl)-7-(2-pyridyl)imidazo[4,5-b]pyridin-2-ol 317.0 1.616
6-chloro-1-cyclopentyk7-(4-fluorophenyl)imidazo[4,5-b]pyridin-2-ol 3321 1.677
6-chloro-1-(ethylpropyl)-7-(2-methylphenyl)imidazo[4,5-b]pyridin-2-ol 328.0 1.688
2-[6-chloro-1-(ethylpropyl)}-2-hydroxyimidazo[4,5-b]pyridin-7- 343.0 1689
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347.1 2.808 of

2-[6-chl oro-1- (et hyl propyl ) - 2- hydr oxyi m dazol[ 4, 5- b] pyr

WO 20nPs1. 0 2. 886 vyl )benzenecarbonitrile

PCT/US2009/000686

6-[ 6-chl oro-1- (et hyl propyl ) - 2- hydr oxyi m dazo[ 4,
5-b] pyridin-7-yl]pyridine-3 340.1 [MH 2.892

carbonitrile 6-chloro-1-(ethyl propyl )-7-(1-methyl (I
\)3)ﬂ| m dazo 4 5 370.1 20.233
6-ch Oﬁ{} %E‘HIPFPPZD%ﬁ uoro(4-pyri yl) imidazo[4, 5—b]pyr|d|n 2-ol 335.1 1.709
6- ch|{>r3-7E G-cﬁ—b}om Q;rmyli)at(h{sekr@reﬂmﬂn)daiomB@Ipwdﬁh ﬁloﬂ alZ 0T4 323.0 1.781
ﬁ%‘iﬂh V](%grﬂ%rg%m%th@&phen{/bﬂ (ethyTpropyl)lmndazo[d, 5- 381 1 ! 808
{4 16 chl oro- 1- ()]eyn’rcy}x}blopyl) 2- hydr oxyi mi dckzo[4, ‘ '
6- ch|8ro”;1 qeqiychfo%{ :f R)E dm}- (f?fh?@fo‘ﬁ ;f idazol4,5-bpyridin-2-ol 351.0 1.899
@ [@-hhl@rpd (Ethy'etdnylb—%mm*)’)mﬂazpb“ Fmoting-y! i m dazo[ 4,
5-b] pyridin-2; 'EIB Sndqe26. 881 1.943
_N-{4-T6-chloro-1-(ethyl propyl)-2-hydroxyim dazor4 5 b]
6-G5PFa- & 4nfluprophemy ) A -grgp- @@oylquzgméwgny}@cf@toam fle  302.0 [M-H] 1.947
1-((PRYChyF SXy-sopRby1 Y6 -BRISBY/-(4-f henyl)imidazo[4,5-
« )?Zh-ﬂ %yrlb b)P imd azo( ”°'°%]GB§’/)r'T"d?Zn°[2 ol |317. 3230015 11.044
6 chl oro 1- (eth PYi B‘p?yP}7 (3- hydr oxyphenyl )i m dazo[ 4, 5
-chlerbhﬂgthwﬂbm)?i (@Eneﬁ&,&(@yﬁd;@%ndaibﬂ é-b]bf in- 2 ol . .331.0 r 11.301
-chloré éJ(%;ﬁ)i ép'jl)p/l_ ﬁ]mezth)a(ﬁg)yr|dy'l)§|m|dazo[4 5‘-5“yndm-i6l AR R 12.164
63@:Wo-ﬁd#ﬁuo?egﬁe]ﬂ]}eﬂmﬂ@%ﬂﬁbm - ﬂi]p;irﬂm-z ol 276.0 [M-H] 12.620
nnnnn L Adarznl A 5 h]l nyvr
echlﬁoHXeﬂ;yl'gﬁﬁme&@eog%W@ pyri |rh|dazf'[4y5'-'l§]pynyd RS i AR Y L 14.091
6-chloro-1-(ethylpropy!)-7-[3-(hydroxymethy!)phenyllimidazo[4,5-
- 345.0 14.377
blpyridin-2-ol
1-((1S)-1-ethyl-2-hydroxyethy!)-6,7-bis(4-fluorophenyl)imidazo[4,5-
_ 396.1 17.720
b]pyridin-2-ol
6-chloro-1-(ethyl I}7-(1-methyl H4-yl)imid idin-2-
(ethylpropyl)-7-(1-methylpyrazot4-yl)imidazo[4,5-b]pyridin-2 320.1 17.805
ol
6-chloro-1-(ethylpropyl)-7-(5-methylpyrimidin-2-yl)imidazo[4,5-b]pyridin- 330.0 (M-H] 18.694
2-ol
6-chloro-1-(ethylpropyl)-7-(3-methoxyphenyl)imidazo[4,5-b]pyridin-2-ol 306.0 2.001
1-((1S)-2-hydroxy-i 1)-6-chloro-7-(4-fl imi -
((1S)-2-hydroxy-isopropy!) c. oro-7-(4-fluorophenyl)imidazo[4,5 3220 2016
blpyridin-2-ol
1-((1S)-1-ethyl-2-hyd thyl[}6-chloro-7-(4-chl imidazo(4,5-
((1S)-1-ethy ydroxyethy(H c?'oro (4-chlorophenyljimidazo[4,5 352.0 2,059
blpyridin-2-ol
1-(ethylpropyl)-7-phenylimidazo[4,5-b)pyridin-2-ol 282.1 2.083
B-chloro-1-(ethyl 1)-7-(3-1 -4- imi
(ethylpropyl)-7-(3-fluoro-4-methoxyphenyl)imidazo[4,5- 364.2 2102
blpyridin-2-ol
1-((1S)-1 -ethyl—2—hydroxyethyI}G-c.hI.oro-7-(4-methylphenyl)imidazo[4,5— 330.0 [M-H] 2194
b}pyridin-2-ol
6-chloro-1-(ethyl [}7-(6-meth 3-pyridyl))imidazo[4,5-b]pyridin-2-
(ethyipropyl}-7-(6-me oxly( pyridy!))imidazo[ Jpyridin 3473 2932
o]
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yl ] benzenecarbonitrile

(2S)-2-[6-chl oro-7-(4-fl uorophenyl) - 2-hydr
WO 280998394 di nyl ] butyl 435.2 3.359

(2S) - 2- am no- 3- net hyl but anoate 87 WD 2009/

PCT/ US2009/ 000686

6-chl oro-1-(et hyI propyl )-7-[2- (et hoxynet hyl ) phenyl ]i m

|dazo&4 5 359. 588 b] %rl di n- 2- ol

ox;ll)l m dazo[ 4

CT/US2009;000686

099594

6- chl-6#- %hYG&xWT"pﬁtWW‘PF)Yl)ﬁ o f4-f | uor one hy|3¥_? N | 2309
dy| )1~]|( m@%ﬁér‘@l)mﬁdéﬁgﬁ 51b];3ﬂr|15|912 -ol b] pyri dl n 2t -[(
- (et hox, \vi| nkon\ HoF
b3 b N DY) AT BB eR SOBT YA, p oo oR070 | 2323
1-(1R)-1-6th @2 g arexyetttygieRlopd- vwﬂt)o?opnyrd/amqaznﬁttc‘ﬁaz 0[ 4, S0l pyri 0 367
din-7- yI]ben20|% é ] 30.881 acid 359.0 : :
(2S)-2-[6-chlor H;ff‘%luorqphenvLL-Z-hvdroxvinidazo[4
6-chborda]-ryhyiptopy -7 B (ttifuotonEBiox)) pBehy Brbitiazald By dr pgen 400.1 2369
phosphat e \}p ridin-2-ol i
6- chl or o- 1- (2- hYdroxyet hyl } 7- phenyl i ni dazo[ 4 5-h] pyrid
1-((1R)ri-cahybB-hEbOxyoropy )} G8horog-@ilerpphenylimidazol4,5- [~~~ 5 547
- (et hyl propyl) ﬁpﬁﬂmgﬂgthoxynﬁthyl)phenyl] ni&aZoP%r%
3601 34_746__blpyridin-2-o0l
HO1S-T-ehURIY ORI IoBPERY Y - HyaidaFPhitday o 4, Baipyr | 2643
idin-7 359.0 36)3y68in-2¥dI] benzam de
6-chloro-1-(ethylpropyl)-7-(2-methoxy(4-pyridyl))imidazo[4,5-b]pyridin-2- 347 1 2 808
ol ' '
2-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7- 341.0 2 886
yllbenzenecarbonitrile ' '
6-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo{4,5-b]pyridin-7-yl]pyridine-3- 340.1 [M-H] 2 892
carbonitrile ' ’
6-chloro-1-(ethylpropyl)-7-(1-methyl(1H-indazol-6-y!))imidazo[4,5- 370 1 20.233
blpyridin-2-0ol ' '
{3-[6-chloro-1-(ethylpropyl)}-2-hydroxyimidazo{4,5-b]pyridin-7-yiJphenyl} 386.0 01245
N,N-dimethylcarboxamide ' '
{4-[6-chloro-1-(ethylpropy!)-2-hydroxyimidazo[4,5-b]}pyridin-7- Y 26.368
yllphenyl}(methylsulfonyl)amine ' '
6-chloro-1-(ethylpropy!)-7-pyrazol-3-ylimidazo[4,5-b]pyridin-2-ol 306.1 26.881
N-{4-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7- 3732 28.930
yllphenyllacetamide '
6-chloro-1-(ethylpropy!)-7-(4-pyridyl)imidazo[4,5-b]pyridin-2-ol 317.0 3.015
6-chloro-1-(ethylpropyl)-7-(3-hydroxyphenyl)imidazo[4,5-b}pyridin-2-ol 3321 3.021
4-[1-((1S)-1-ethyl-2-hydroxyethyl)}-6-chloro-2-hydroxyimidazo[4,5 341.0 [M-H] 3.249
b]pyridin-7-yllbenzenecarbonitrile '
3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo{4,5-b]pyridin-7- 341.0 3.336
yllbenzenecarbonitrile '
(2S)-2-{6-chloro-7-(4-fluorophenyl)-2-hydroxyimidazo[4,5-b]pyridinyljoutyl 435.2 3.359
(2S)-2-amino-3-methylbutanoate '
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1-[6-chl oro- 1- (et hyl propyl ) -2-hydroxyi m dazo[ 4, 5- b] pyr
idin-7-yl]-3 393.0 38.633 (nethylsul fonyl)benzene

WOR08H098F4- 1- (et hyl propyl ) 7- pyr azol - 4-yl i m daz &4/ G26]90686

ridin-2-ol 306.1 38.791 6-chloro-I

-(ethylpropyl)-?-(S-nethyI(1,2,4-oxadiazol-3-yl))inida
zo[4 5 322 1 4.017 b]pyridin-2-ol -((1
| - 2- gydroxyethyl) 7-(3,4- dlfluoroahenyl)-G
é(g}hnggpyl RIM6 hﬁi‘ycﬂ‘%?ﬂy[)ﬁhe@y'h]“'ﬂﬁqf"d?n 210l 3eqg 3,588
6- chloro 1- (ethmbpmmpy&) 7 (6 nethyl(2 pyr dyl))|n1daz '
@%rol k’?’mﬁ%{?ﬁ%‘)‘é?{SPﬁWY'ﬁ“ erdlng? gaz?tt‘(si f | uor ophenyl ) 3.590
i m dazo[4 5 320b]dyridinZdel  b] pyridin-2-ol 7-(1
41I_IFI- I--I_f\_ I\_f\ | | I-_rl EATE .
-(@ﬁ%ﬁ&?‘%ﬂgwﬁf@g@w}?@m} TR 2.0l B56. 1346816 | 3771
6- chl or o-PYEQYBEMYIREA b YIPYridin-{-g- fluoro(3-pyr|dyl))inidaz
266Htcf+ 33 QhAYEhH TR miBRo[F, 55idyadn-7-yllb 58.0
L h érdp¥ b@? yég?g(4 pyrid 9?)) ygé?zv?propyl)|n1daz 30.881
0[4 5 b]pyr|d|n 238614 351.3 4.471 1 -((1
(2S) 2%-cﬂtoreﬁfmlﬂ?rom IRENGEBWimiBaZo [, D) SyridniypugE| N- Z-yl 1 mda
zo[ 4,5 318. rffo %01 ?%%9%/ |Eﬂ- -]%’T P 457.0 31.644
(tert - but oxyJ™idaos? peo Sro 1- (et hyl propy| ) - 2- hydr oxy
G—dirilodaz-ﬂ{ Iﬂycﬁox4étﬁyl)t7~éﬂer@lﬂfﬁidazo[4 5- b]pyrldm -2- oI 290.0 34.551
6%‘*%" %“”Jt‘”%p@ 7Jw? ﬁrﬁ{ﬂe}*‘y@p eﬁY'EGSaZf dr okyi m dego[ 4, | 34.746
5- b]pyrldlnyljﬂmwwhm432 0 44.713 di hydrogen phosphate
WAPLP)STFICAS o) w2 O ey wavia 185 = A Te o0 s ey
r&YethyipropyTi-2-bydrdxyirrddZofs, 5 bipy Adin-7 350.0 36,169
yllbenzamide
1-[6-chloro-1-(ethy! - imi idin-7-yI}-3-
[6-chloro-1-(ethylpropyl)}-2-hydroxyimidazo[4,5-b]pyridin-7-yl}-3 393.0 38.633
(methylsulfonyl)benzene
6-chloro-1-(ethylpropyl)-7-pyrazol-4-ylimidazo[4,5-b]pyridin-2-ol 306.1 38.791
6-chloro-1- -(5- - iazol-3-yN))imi -
chloro-1-(ethylpropyl)}-7-(5-methyl(1,2,4-oxadiazol-3-yl))imidazo[4,5 3291 4.017
b]pyridin-2-ol
1-((1R)-1-ethyl-2- -(3,4-di -6-
((1R)-1-ethyl-2-hydroxyethyl)}-7-(3,4-difluorophenyl)-6 354.0 4.034
chloroimidazol[4,5-b]pyridin-2-ol
6-chloro-1-(ethylpropyl)-7-(6-methyl(2-pyridyl))imidazo[4,5-b]pyridin-2-ol 331.0 4.048
1-((1S)-1- -2- - -7-(4- imi -
((1S)-1-ethyl-2-hydroxyethyl}-6-fluoro-7-(4-fluorophenyl)imidazo[4,5 320.1 4.204
b]pyridin-2-ol
7-(1H-indazol-6-yi)-6-chloro-1-(ethylpropyl)imidazo[4,5-b]pyridin-2-ol 356.1 4.216
6-chloro-1-(ethylpropyl)-7-(5-fluoro(3-pyridyl))imidazof4,5-b]pyridin-2-ol 335.1 4.428
6-chloro-7-(3-chloro(4-pyridyi))-1-(ethylpropyl)imidazo[4,5-b]pyridin-2-ol 351.3 4.471
(1S -ethvia- - ="
((1S)-1-ethyl-2-hydroxyethyl}-6-chloro-7-pyrazin-2-ylimidazo[4,5- 418.0 40,701
b]pyridin-2-ol
tert- -N-{4-[6- -1- - imi
(tert-butoxy)-N-{4-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5- 445.1 42.343
blpyridin-7-yl)phenyl}-N-methyicarboxamide
2-[7-(3,4-difl henyl)-6-chloro-2-h imidazo[4,5-b]pyridiny! i
[7-( ifluorophenyl)-6-chloro-2-hydroxyimidazo[4,5-b]pyridinyl]buty 432.0 44743

dihydrogen phosphate
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1-[6-chloro-1-(e
5-b] pyridin-7-yl]-4 394.0 45. 324
W@ p@piogdssul f onyl )

335.0 46.969 b]pyridin-2-ol 1 -((1

benzene 1-((1 R)-2-am no-1

t hyl propyl ) - 2- hydr oxyi m dazo[ 4,

PCT/US2009/000686
-et hyl ethyl)-6-chl oro-7-(4-fl uorophenyl)im dazo[4, 5

S) 1 et hyI 2 hydroxyet hyl } 6- chI oro-7-(4 methox im dazo

N 6 5|51 henq[) g i di n-2-ql
l%C’&fHPar<6t noreestk?ym%maz 4@1% wwthi 394.0 45.324
|+| nd_azol E(n'yélh}l)leIfﬁngllﬁiéﬁiefhe 370.1 5.365
2R elhyteé’}yﬁfr%‘ 1R 1uProrEeOIMSAZeY Sy i dyl )3dsm daz | 46.960
0[4 5- b] pyrl di h}pSZFICMZ-EBl 0 5 708
OL,III T thyt(12;
A S LA TR SN S PP 5251
b] pyr mﬁthq)xg:h@pyl)]_mlgg@m 5-b]pyr|d|n 2-ol
6-chro- =@ IBlopAr 1 1%995 TR BVE-iEL 4z 8= CHOT0- 7-(S-11T
corrg 3 % 08347_ 4 %( r.'?:? W)Idazo[[4, 5- b] 370.1 5.365
PV | dl n- 2- ol b]pyrldln -ol
-ch|or62|5()em§2|p{oﬁ¥|}ﬁ($m§lthif| ZJanmlﬁmékd[z; S-bfhlidin-202{Nydr agylom da | 5708
6-chlogoethylpapy ISty ol £ BdrslraattE-YANT 932064 B4 6.404
6 chl oro 7- (4 b]byrwroz}blenyl) 1 (3 hydroxypropyl)l m dazo
R o ot B P T 5 1 | uor o(@0837. 0 | 420
7.549 myrld)d»lm)O)azw&@mmn-B-ob] pyr| din-2-ol 1 -((2
> OX. (5=ftruoro(2—3371%
B e e ™ s 1 6:640
b]pyrldlnyl]buty -amlno 3-methylbutanoate
6-chIoro-7-(4-ﬂuoropheny|)-1-(3-hydroxypropyl)lmldazo[4,5-b]pyridin-2-o| 320.0 7.015
1-((18)-1- -2- - -7-(5- -
((1S)-1-ethyl-2-hydroxyethyl}-6-chloro-7-(5-fluoro(2 3370 7 549
pyridyl))imidazo[4,5-b]pyridin-2-ol
1- - 2. N —7-(5- -
((1R)-1-ethyl-2-hydroxyethyl}6-chloro-7-(5-fluoro(2 337 1 - 658
pyridyl))imidazo[4,5-b]pyridin-2-ol
6-chloro-1-(ethylpropyl)}-7-(3-pyridyl)imidazo[4,5-b]pyridin-2-ol 317.0 8.030
6-chloro-1-(ethyl -7-[3- h imi N
chloro-1-(ethylpropyl)}-7-[3-(methoxy methyl)phenyllimidazo[4,5 359.0 8.100
b]pyridin-2-ol
1-((1R)-1-ethyl-2- -2- -6- -7-(5- -
((1R)-1-ethyl-2-hydroxy-2-methylpropyl)-6-chloro-7-(5-fluoro(2 410.0 8.386
pyridyl))imidazo[4,5-b]pyridin-2-ol
1-((1S)-1- -2- - -7-(5- -
((1S)-1-ethyl-2-hydroxyethyl)}-6-chloro-7-(5-chloro(2 353.0 0.502
pyridyl))imidazo[4,5-b]pyridin-2-ol
thyl 3-[6-chloro-1-(ethyl 1}2-h imi idin-7-
methyl 3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin 372.0 [M-H] 0,682
yl]lbenzoate
4-(6-chloro-2-h -1- -3-yl)}-1H-imi - idin-7-
(6-chloro-2-hydroxy-1-(pentan-3-yl) imidazo[4,5-b]pyridin-7 342 1 9.842
ylypicolinonitrile
N-{(2S)-2-[6-chloro-7-(4-fl h -2- imi -
{(2S)-2-[6-chloro-7-(4-fluorophenyl)-2-hydroxyimidazo[4,5 376 8.4925
b]pyridinyl]butyl}acetamide
1-((1S)-2-amino-1-ethylethyl}6-chloro-7-(4-f imi -
((1S)-2-amino-1-ethylethyl}-6-chloro-7-(4-fluorophenyl)imidazo[4,5 334 24,3174

blpyridin-2-ol
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6-chl oro- 1- (et hyl propyl )-7-(3-pyridyl)imdazo[ 4, 5-b] py

ridin-2-ol

317.0 8.030

W@2@boses+ 1- (et hyl propyl ) - 7- [ 3- (et hoxynet hyl ) pEETny10p9/n0686

i dazo[ 4, 5 359.0 8.109 b]pyridin-2-ol
- 2- hydr oxy- 2- net hyl propyl ) -6-chl oro-7-(5-fl uoro(

- et hyl

1-((1R-1

2- 41008386 pyridyl))irn'dazo[4 5-b] pyridin-2-ol 1

M'ﬁ SR SR AR i

Ioro 2- hy dblpwidinylJiuty}eesdartide n- 3-y 1) -1 Himi dazo[ 4,

NSE P maniAy
o[ 4 5 @MOFB‘GZI!J)ZB'C’E‘%S’_[‘Q‘}[PIPHT%Z Pbut yl } acet ari de 1
S)| 1@R§lmeﬂfyrélhyﬁir&&lserh&b{)llﬁtﬁyl)cdﬂérﬂtrr&ﬂ4(4 f1 ugrophenyl)im

5
SeseepOIEERl5PE
S) - 2- am no- 1- et hyl et hyl ) 6- chl oro 7-(5-f1 ugro( 2epyu+rgly|

6’@}0’(‘%&?@?@ TG e ag ) o | o sosmeny

dazo[ 4
2009/ 0

((1 S)-1-eth - hydr oxyet hyl } 6- chl or o- 7- (5-chl oro( 2
((19)Bamigoy: eyyfthv rqh&m 4§ ?'H°&’&%’BY{@Y'®'"B‘]’?59WECI| N- 2- Olyae
nmet hyl b]pyr|d|n20l

i m dazol[ 4, 5- b] pyr
4-(6-ch 377

inonitrile
%%%%Egﬁyu 2- hydr oxgren daz

-((1

ri d| n 2-ol 89 379

-((1

\\O

o[4,5 377 15. 6039 306[M+H]
2-{(1 S)—1 -[6-chloro-7-(4-fluorophenyl)-2-hydroxyimidazo[4,5- 380
b]pyridinyl]propyl}propane-1,3-diol
6-chloro-1-(methylethyl)-7-pyrazolylimidazof4,5-b]pyridin-2-ol 278
1-((1S)-1-ethyl-2-hydroxyethy!)-6-chloro-7-pyrazolylimidazo[4,5-b]pyridin-
9ol 307
6-chloro-1-(ethylpropyl}-7-(1-methylpyrazol-3-yl)imidazo[4,5-b]pyridin-2-
o 3201
1-((1S)-1-methylpropyl)-6-chloroimidazo[4,5-b]pyridin-2-ol 226.10
M+H=292.10
292.2 (m+1)
1-((1R)-1-methylpropyl)-6-chloro-7-pyrazolylimidazo[4,5-b]pyridin-2-ol
MS (m/z):
292 1(M+H)
1-((1S)-1-methylpropyl)-6-chloro-7-pyrazolylimidazo[4,5-b]pyridin-2-ol 292.10
6-chloro-1-{2-methoxy-1-(methoxymethyl)ethyl}-7-pyrazolylimidazo[4,5
b]pyridin-2-ol 3381
6-chloro-1-(ethylpropyl)-7-imidazolylimidazo[4,5-b]pyridin-2-ol 305
1-((1R)-1-methylpropyl)-7-pyrazolylimidazo[4,5-b]pyridin-2-ol 258.1
6-chloro-1-(methylpropyl)-7-pyrazolylimidazo[4,5-b]pyridin-2-ol 292.0

15.6039

1.0092

2.9192

0.3235

4.6812

2.0829

7.2481

1.7950

1.7291

0.5583

1.0174

27.9068

22.2909
18.6973
1.3927

+ Mean value.

[0170]

While some embodiments have been shown and described, various

modifications and substitutions may be made thereto without departing from the spirit

and scope of the invention. For example, for claim construction purposes, it is not

intended that the claims set forth hereinafter be construed in any way narrower than the
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b] pyri di nyl ] butyl }acetamde 1 -((1 S)-1
- et hyl - 3- hydr oxy- 3- net hyl butyl )-6-chl oro-7-(4- 379
WA 2008594 | uor ophenyl )i m dazo[ 4, 5- b] pyri di n- 2-BCT/LS2004/000686

R) -1 -ethyl-3-hydroxy-3-nethyl butyl)-6-chloro-7-(4

fl uor ophenyl )i m dazo[ 4, 5-b] pyri di n-2-ol 379 2.9192

305 [NHW

| or o-1- (eth I yl) pyrazol yl i m dazo[ 4, 5- b] pyri
literal lqngp@ebi @ mpq] Sggsloggg?mt hat exemplary embodiments from

the spe%\if c]a'tlkgl ) Pinfo F 4e ELaHRL oRg&%gﬁlorl?gbﬁ tgégfn j}?éégﬁ@zéj@?dﬂd"thgt the

propy propane-

presenb rrwbhtibn +Hhs(bEinyesdrindd by wayradinlstiatiohdarbndt Imitatinmns on the
din-2-o0l 278 2.0829 1 -((1

scope &fjthe.cdaifs.- 2- hydr oxyet hyl } 6- chl or o- 7- pyr azol yl i m dazo[
4,5-b] pyridin 307 7.2481 2-0I
6- chl oro- 1- (et hyl propyl ) 7- (1- net hyl pyrazol - 3-yl )i m daz
o[4, 5-b]pyrid in-2 320.1 1.7950 of 1 -((1
S)-1- et hyl propyl )-6-ch | oroi m dazo[ 4,
5-b] pyridin-2-ol 226.10 1.7291 MH=292.10 1 -((1
R) - 1- met hyl propyl ) - 6-chl oro- 7- pyrazol yl i m dazo[ 4, 5-b] p
yridin-2-ol 292.2 (mtl) 0.5583 M5 (mz): 292.1(MH)

-((1 9-1

- met hyl propyl ) - 6-chl oro- 7- pyrazol yl i m dazo[ 4, 5-b] pyri d
in-2-ol 292.10 1.0174
6- chl oro- 1- [ 2- met hoxy- 1- (et hoxynet hyl ) et hyl j - 7- pyrazo
l'yl'imdazo[4, 5 338.1 27.9068 Db] pyridin-2-ol
6-chl oro-1- (et hyl propyl } 7-i m dazol yl i m dazo[ 4, 5- b] pyri
din-2-0l 305 22.2909 1 -((1
R) - 1- net hyl propyl ) - 7- pyrazol yl i m dazo[ 4, 5- b] pyri di n- 2-
ol 258.1 18.6973
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6- chl oro- 1- (net hyl propyl ) - 7- pyrazol yl i m dazo[ 4, 5- b] pyr
idin-2-ol 292.0 1.3927 t Mean value. [0170] Wiile
WO8p09%8 M odi ment s have been shown and descri b&§T/US2009/000686
various nodifications and substitutions nay be nade
thereto without departing fromthe spirit and scope
of the invention. For exanple, for claimconstruction
ur poses, is not intended that the clainms set
WHA'F!ﬁQLMMlﬂprlﬁfter be construed in any way narrower
than the 90 WD 2009/ 099594 PCT/ US2009/ 000686 litera
| anguage thereof, and it is thus not intended that
1.  eng lﬁds@bhe&fl‘fé@ﬁibaeemmyfswm(ad frens peeipbunds iof Fopsufepd
into the clains. Accordingly, it is to be understood
that the present invention has been described by way
of iIIustrati%@ and ngt l[imtations on the scope of
the clains. 9 PCT/ US2009/ 000686 WHAT
IS CLAIMED IS 1. At ong\chenmi cal entity
sel ected from conpgunds of For PH R6 NNOH R5/
utfcal ly acceptable salts
whereit R3 is selected from
optionally substituted al kyl, \Qgtlonally substituted
cycl oal kyl, optional Ly subst|R ted aryl, optionally
substituted heteroaryl, and optionally substituted
het er ocycl oal kyl ; R4 i s selected fromoptionally
substituted aryl and optipnally Fubstituted
het er oar yl ; ormufa

and t aut onmer s gdier eo

and pharmaceutically acceptable salts and tautomers thereof, wherein

R? is selected from optionally substituted alkyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted heteroaryl, and optionally substituted
heterocycloalkyl;

R* is selected from optionally substituted aryl and optionally substituted
heteroaryl;

R® is selected from hydrogen, halo, hydroxy, optionally substituted alkyl,
optionally substituted amino, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted alkoxy, sulfanyl, and suifinyl; and

R® is selected from hydrogen, halo, hydroxy, lower alkyl, and lower haloalky!.

2. At least one chemical entity of claim 1 wherein R* is selected from optionally
substituted phenyl, optionally substituted oxadiazolyl, optionally substituted pyrazolyl,
optionally substituted indazolyl, optionally substituted benzimidazolyl, optionally

substituted tetrazolyl, and optionally substituted pyridyl.

3. At least one chemical entity of claim 2 wherein R* is selected from optionally

substituted phenyl, optionally substituted pyrid-2-yl and optionally substituted pyrid-4-yl.
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R5 is selected from hydrogen, hal o, hydroxy,

optionally substituted alkyl, optionally substituted
W@piono995ept i onal | y substituted al kenyl, opti onedT/¥S2009/000686

substituted alkynyl, optionally substituted

cycl oal kyl, optionally substituted aryl, optionally

substituted heteroaryl, optionally substituted al koxy,

sul fanyl, and sulfinyl; and R6 is selected from

hydr ogen, hal o, hydroxy, | ower aIkyI and | ower

4. ORIAR M eneticdlen RS R SRRRLRIR V8 Seldefd syt pyric-
2-yl angipsmidl4-yp Rtk M bick s plidndlgtubstitlited wlw on@bt twoardyps

substituted pyrazolyl optionally substitut
indepenvigatiorhosereTomRioAll B Ued AR Bl Babpalcyano sulfony!,

optloné?ﬁ ut%gﬂ{d{t% j oyt %}kﬁ%} ﬁnkt%tc%ﬂgog{ﬂ lg t%ﬁ%ll%@ %c}’?glmno,

alkoxyedrbehyli ana aeherein R4 is sel ected from opti onal Iy
substituted phenyl, optionally substituted pyrid-2-yl

and optionally substltut ed pyrid-4-yl. 92 WO

5. ARRRe{es eiar Lo PRI ilerdh £E HhrBaNF RO fiBtea
pyrazolyyrid- 2-yl and pyrid-4-yl, each of which is
optionally substituted with one or two groups
independently chosen fron1optiona||y substituted | ower
I I t it
o, Pt i honfedn 8 s wnBRATTL gt pasoron
each ofivrrhrw is lozpltlbnaljscau?smlyted withl \Xoﬁe}dr two. grAUpbemepemﬁntly chosen
chenj.c ntity of claim2 erein R4 is optionally
from '°§’§6g1'ﬁyﬁlhai‘a a@%@\(ox% At | east one chenical
entity of claim5 wherein R4 is pyrazol-1-yl or
pyrazol -3-yl, each of which is optlonally substi tuted
7. At lelasboee chetmmalgmtmpsf claitaBewterdih R *ds pyeazolf1irgm
| ower al kyl, halo, and | ower al koxy. 7. At |east one
chem cal entity of claim6 wherein R4 is pyrazol-1-yl.
8. &t ekt bﬁé‘%ﬁem@al“é?ﬁfq BF‘J:Ia‘ﬁ'HW \IvHeR-:fm theélk o‘ﬁl‘ﬂﬁrcﬁ'F‘erlﬁa lis
onmpound of Formnul a hosen trom conmpounds
choseanmnnﬂmpdundRﬁoﬂ\FNn@Ha II

RE N\ N
S )
RS N\
R3
R12 RB
R1 R
R10
Formula Il
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Rs NR3 R12 R8 R11 RO R1I0 Fornula Il 93 WO
2009/ 099594 PCT/ US2009/ 000686 wherein R8 and Rl12 are
w0 nabepeasgent |y sel ected from hydrogen, hal o, opeT/0820%/§00686

substituted | ower al kyl, cyano, and acyl; RO and R11l

are independently sel ected from hydrogen, hal o, acyl,

| oner al koxy, cyano, |ower al koxy carbonyl, and
optionally substituted | ower alkyl; and R10 is

whereé& ected from hydrogen, hal o, hydroxy, cyano,

8i 1 - ' I | f :
ORY SRS 4 ity R Bt byl oty
substitutedigwealky, cyanstamdacghem cal entity of claim8

erein4RL0 |s selected from hydrogen, hal o,
t A% %W gre (sepengeatly ﬁélq@‘ésq/?/roabbydmgenyhal@bgpvt inveer alkoxy,

RSB . I f ' ngity of
Ry ATl T TN TR

et livsglected fromohypdreigenxiiald, hylloxg! eyahdydptiorilpWubstituted lower
lkvl a@p%%ano.. 11. At Ie%zt one chem cal entity of claim
alkyl, AIRORAP ANy Andepiienally svbslitnted dower alkpsy.o, and

fluoro. 12. At |east one chenical entity of any one of

claims 8 to 11 wherein R11 is hydrogen. 13. At |east

9.  dMdeastameachemidal eptityl ofauigino8avitdreid R'Yig sklé&teddrom hydrogen,
from hydro | oner al kyl,

erejn L.S, sel ect ed en,
halo, %Vm‘&"ﬁg!r sUBsHliteif mMedaGry. oRorRbFuaHtaled methyl, andiryens
wherein RO is selected fromfluoro, chloro, nethyl,
and hydrogen. 15. At |east one chemi cal entity of
10.  Atdeastonehemnioal Retifysofxbist evhdreimRiv isayetestsd from hydrogen,

halo, methoxy, trifluoromethoxy, trifluoromethyl, methyl, and cyano.

11.  Atleast one chemical entity of claim 10 wherein R’ is selected from hydrogen,

chloro, and fluoro.

12.  Atleast one chemical entity of any one of claims 8 to 11 wherein R"" is

hydrogen.

13.  Atleast one chemical entity of any one of claims 8 to 12 wherein R? is selected

from hydrogen, lower alkyl, and halo.

14.  Atleast one chemical entity of claim 13 wherein R® is selected from fluoro,

chloro, methyl, and hydrogen.

15. At least one chemical entity of claim 14 wherein R® is selected from fluoro and

hydrogen.

16.  Atleast one chemical entity of any one claims 8 to 15 wherein R'? is hydrogen.
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hydrogen. 16. At |east one chem cal entity of any one

clains 8 to 15 wherein R12 is hydrogen. 94 WD
wQ29NhE3H594 PCT/ US2009/ 000686 17. At | east OPEI/US2009/000686

chem cal entity of any one of clains 8 to 16 wherein

R8 is selected from hydrogen, halo, optionally

substituted nethyl, optionally substituted al koxy and

cyano. 18. At | east one cheni cal entity of claimlg

17. m&aﬁt@nﬁachegn@al eutityPfranyrang af Jgisns 8 te| igowberain Roris selected

from hdielHoheE RBlbnal aeiityrelinetiy, oG BBpatied aicoxy and

cyanosel ect ed from hydrogen and fluoro. 20. At |east one
chem cal entity of claim19 wherein R8 is hydrogen.
21. At least one chemcal entity of any one of clains

18. At L‘%S% %n q%‘n?afgriﬂt? &?ﬁl easffi gvrréerr%’lﬁ‘eﬁr?i%g@@&?dl? g‘nyd rogen,

fluoro, @hwrm tililumhﬂneihyl Reiroxyy dhetiggnan®dyad. | east one
chem cal entity of any one of clains 1 to 22 wherein
R5 is selected from hydrogen, halo, optionally

19. ot toﬁ%y e bg?f‘%ﬁhtggﬁtdllﬁﬂfjl 8 WHePORIRY { 'éts‘;eﬁj% EHX% hydrogen

I ona ut optionally stitut
and ﬂuam.no, optionally substituted al koxy, and sul fanyl .
24. At | east one chemcal entity of claim23 wherein
R5 is selected from hydrogen, halo, and optionally

20. ARt b Wty St cid, 1 Wer SRR T fGge | 1Y

fl uor o, chI oro, and bronp. 26. At |east one chem cal
21. &Eaté%g le?rélglgf @@,tv&f%rfgp& q?}sgeéfgqlg%%r Zi) Be%n‘f?%ls selected
from hyMIBE8RNATS AAJIGWEFRRYL. 95 VIO 20097099594

Us200 00686 optional ly substituted
het er ocycl oal kyl, optionally substituted cycl oal kyl,

22. %Weast one chemical entity of claim 21 wherein R®is hydrogen.
23. At least one chemical entity of any one of claims 1 to 22 wherein R’ is selected
from hydrogen, halo, optionally substituted alkenyl, optionally substituted alkynyl,

optionally substituted alkyl, optionally substituted amino, optionally substituted alkoxy,

and sulfanyl.

24. At least one chemical entity of claim 23 wherein R® is selected from hydrogen,

halo, and optionally substituted alkynyl.

25. At least one chemical entity of claim 24 wherein R® is selected from hydrogen,

fluoro, chloro, and bromo.
26. Atleast one chemical entity of claim 25 wherein R’ is chloro.

27. At least one chemical entity of any one of claims 1 to 26 wherein R?is selected
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optionally substituted | ower alkyl. 28. At |east one

chem cal entity of claim27 wherein R3 is |ower alKkyl
wopipoyEbd y substituted with one or nore groupST/URIISEON0636

fromoptionally substituted phenyl, hydroxy,

optionally substituted al koxy, optionally substituted

am no, optionally substituted heteroaryl, hal o, and

optignal |y substituted heterocycl oal kyl . 29. At | east
from O%R’@aﬁ)ﬁé %@Pt%hete;roacl@@lbylnpe mmlcyrwhﬁstlkgenscyglga@eﬂ nd

i cycl opropyl, butyl, propyl,
optnondll?%;})g %ﬁ' |ow%rp$[3§l ycl opropy yl, propy

each of which is optlonally
substltut ed vvlth one or nore groups chosen from
iopal |y, substituted oha

28 Bfleatl one shemied),gntithpt g'hemﬁ?w/eédr VR s éaﬁérn@'hb' optiawally
substit@BH v |!1é( of bt IgirBhE? chP@éﬁ "frgé'y v\hf?@ﬁé‘iw %&Ql’tut’éﬁ 1 hydroxy,

one chem ca aim erei sel'ect
optiondlly subStitoéed silkoxyj ep:t}wnmlyls,ubshnltedb amyiho, optionally substituted

heterodty btk g Oty suRstttad o odalkal meet byl

1- met hyl - 2- hydr oxyet hyl, 1-ethyl - 3- hydroxypropy I,
1- hydr oxynet hyl propyl , 3 hydr oxypr opyl_,
29. At leqst ong ehewiicaliestiby opglaim zewymmy R3tisgelested from alkenyl,

pentyl, SFRIOMAPY: Bl RISV hang BT Sach el whighiis pptionall

substltd%é‘d I;/NItrhéC))(r?é_ ?Eﬂmﬁeh‘%fgﬁﬁgﬂgiéwgtbmy?ﬁﬁ@%“yﬁ@}’g'gged é)henyl hydroxy,

optlonaﬂheubsfautmalkoyy odptunaillynsBOstituéed amifks, arsd sptiecalbdsubstituted
3 pentyl i sopropyl, 1-ethyl-2-hydroxyethyl,
heteroqcﬁ@ kYY1 -2-hydroxethyl, tert-butyl, 1-ethyl-3-
hydr oxypr opyl, 1- hydroxynethyl 3- net hyl but yl ,
1- (et hoxynet hyI ) propyl, 1-ethyl-2-
30.  Adlaashgnechemical entihyof claimmaveereireRY ihsglectashfiom 3-pentyl,

isopropkYart UK PRREZhIes ety Padtel Phintcmarptoh Tamethyy -
hydroxeflg%lcrghmr@ﬂ-zvﬁyﬁr@kéthﬁﬂg Q;@Sgﬁ)tl-gﬁﬁ%ﬁioﬁ(yéﬂﬁyﬁ -1P&thy¥B-hydroxypropyl,

1 hydroeqs:;rwihsﬂlgrcsxioaiﬁ;72 bmr@mygrqayl Zat;ydrmxyeé%ﬂsqmepuhérﬁ\moxymethyl 3-

GBS Bb ot S B TP B Hper 2 Moyt

buyl, 1-ethgi¥Rd8ldroty-2iraethylprobgl @ahd 2-hed eeppioimehathylbespethyl.

is chosen from
31.  Atleast one chemical entity of claim 30 wherein R’ is selected from 3-pentyl,
isopropyl, 1-ethyl-2-hydroxyethyl, 1-methyl-2-hydroxethyl, tert-butyl, 1-ethyl-3-
hydroxypropyl, 1-hydroxymethyl-3-methylbutyl, 1-(methoxymethyl)propyl, 1-ethyl-2-
hydroxy-2-methylpropyl, 2-hydroxy-tert-buyl, and (S)-1-hydroxy-pentan-3-yl, and (S)-1-
hydroxy-butan-2-yl.

32.  Atleast one chemical entity of claim 31 wherein R® is selected from 3-pentyl,

isopropyl, (S)-1-hydroxy-pentan-3-yl, and (S)-1-hydroxy-butan-2-yl.
33. Atleast one chemical entity of claim 29 wherein R® is methylpropyl.
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7-(2H 1, 2,
3,4-tetraazol -5-yl)-6-chl oro-1-(ethyl propyl )i m dazo[ 4,
WG2pp9asv4i n- 2- ol ; PCT/US2009/000686
6-chl oro- 1- (et hyl propyl )-7-(2-nmethyl (1, 2,
3,4-tetraazol -5-yl))imdazo[ 4, 5-b] pyri di n-2-01,;
6-chl oro- 1- (et hyl propyl ) - 2- met hoxy-7-(2-nmet hyl (1,
2,3,4-tetraazol -5-yl))imdazo[ 4, 5- b]pyridine;
6-chl oro- 1- (et hyl propyl )-7-(5-net hyl (1, 2, 4- oxadi azol -3
-yl))imdazo[4, 5-b] pyridin-2-ol; 6-chloro-1
' - (et hyl propyl)-7-phenylimdazo[4, 5-b]pyrid i n-2-ol;
34. Atlehkbone théntitall gfrotgipd 1 -wheréimthiehodrmys@ard bf Fosthyiiantiid@hosen
~zo[ 4, 5-b] pyridin-2-ol;
from: 6_chl oro-1- (et hyl propyl )-7- (4-pyridyl) i mid
i
T O ot GNPy Piiaczols £ BlRyicin-2 o,
6- chlore-2| ~@thylpropyl)-7-(2-methyl(1,2,3,4-tetraazol-5-yl))imidazo[4,5-b]pyridin-2-ol;

6- chlorg-1b eth;qﬂyﬁ)Af chlt%gg_t}e&y B-eeéhl e& %yl ?et?é)gzlgl I5”;/I))|m|%[azo[4 5-

b]b%mﬁgpropyl )-7-(3-pyridyl)imdazo[ 4, 5-b] pyri di n-2-ol
6-ch|or6-1e(|eltfwlprdpy()e1 “§npetopl( 1l )2 #-okadiazob B oienigaz o[l Sb myridiirb 2-ol;

6-ch|or<é—qb]eé§ Ilgrl(ﬂrbﬂ?)zfghenyhr% Jaz%kz{)g(iﬂgyl)dlrz zohenyl ' m dazol 4,
6-ch|or<]§-g§(|ré:tr§iﬂ}gl:o%)}/g;3f_ YV IrREtRDIpytazoH R iFida 212, 51b foTHdRESlt: S5- b
6-chlora-1e(ethyipropy )3-c¢hipyridphierigaio[d; 5-blpyyidime 2y ) i mi dazol 4,

6-chiore’ eI T4 TSRt g id Steierichidhdh v i o,
6- chlor&{L(ﬁ é}’ﬂbﬁfp(he?h |) 1- é}ethylpropyl)lmldazojﬁ 5- tg%ndm -2-ol;

dr oxy1'm dazo| yridin-7-yl ] ben
6- chlorq—ér(@tjmimmplygfﬁ (Q}pyndyl)lmldazo[4 5-b]pyridin-2-ol;

s-onor€ ety LY Ol it Rl A 5
1(ethylFﬂiﬁW)ﬂ7%éﬂWmﬁj _ BLtS]FVrl(?myi bt:4 (methyl su

| ) benzene; or o- 1- (et hyl propyl ) -2-hyd
6- chlorq-éy@ |Pr@§¥l){74pyi5m!qlmﬂ“¥|dﬂldaﬁ0 Sidlpyitin2ael de;

6- chloro6 7;( (9@1)@%@%6—% df«%f@%@p\] )|r[n?da(z|?)1'£j %%’jfé{/rr‘? yi %phenyl ] i m
4-[6- chlﬁrd;hll(eﬂwlﬁm ?QWhW'@&yifﬁleZb[@ R-BRIVHALTR ihenzeRebxthlonitrile;

rrain

3-[6- chlet%ﬁt(eﬂwlqropd%hmr@gfymldazm Sreimwidipifenlpenzenaeaisonitrile;
6-chlorcy? e MY S0 7~ Cemethyip sy midagslé SEIPHIEAIS, 5. b pyr
1-[6-chloi- m-(é’ﬂwﬁdroﬁyl)@ﬁi’dmkzmubéww 5-bipyzieire 7-yir-4hl or o- 1
(F‘%%bﬂ%@ i Ogﬁf@ﬁﬂ%{ 4,5-b]pyridin-2-ol; 97
4-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-yl]benzamide;
6-chloro-1-(ethylpropyl)-7-[3-(hydroxymethyl)phenyllimidazo[4,5-b]pyridin-2-ol;
6-chloro-1-(ethylpropyl)-7-[4-(methoxymethyl)phenyllimidazo[4,5-b]pyridin-2-ol;
8-chloro-1-(ethylpropyl)-7-(4-methoxyphenyl)imidazo[4,5-b]pyridin-2-ol;
1-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-yI}-3-
(methylsulfonyl)benzene;
6-chloro-1-(ethylpropyl)-7-(4-hydroxyphenyl)imidazo[4,5-b]pyridin-2-ol;
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WO 2009/ 099594 PCT/ US2009/ 000686
6-chl oro-1-(ethyl propyl)-7-[4-(trifluoronethoxy)phenyl

WO 0opMeesef 4, 5-b]pyrid in-2-o0l; PCT/US2009/000686
{3-[6-chloro-1- (et hyl propyl)-2-hydroxyi m dazo[ 4, 5- b] py
ridin-7-yl]phenyl}-N N d inethyl carboxam de;
6-chl oro-1-(et hyI propyl ) - 7- (3- met hoxyphenyl )i m dazo[ 4,

6- chlor@1r@wpml)17 {Hﬁﬁgﬂuequmifpxzmwwwﬁamuz%mpmdmﬁwl
(3-{6-oH SR {etthpREBIRA ifkroxyimidazola S-blpyridinZoyliphenyl Ny Ny

dlmeﬂlg;zlgi?ﬁhg;igbill@erltgl T rzoOI droxyi.m dazol 4, 5-b
6-chlorg-TiethyIPiPY e TS oRN R DI AL Sty an 2-of: > P
3-[6- cht@g‘fh' @5@% o&ﬁf lr‘)}'h%f"cﬁé{fll idbzbf4, g%ﬁﬁ\}’r‘o‘?ﬁ‘?”?’lﬁﬁér{?a%ag[ 4,5
6- chlor@r1edeltlwlproby()e1 [B-(methorymethy ot nydlimidaziofih 5] gyridibi gl
{4-[6- cf@or@hj &ﬂgwk)f?%Y'Wr'bYQfBW'}“'#a%%ﬁ ‘Ellﬁ’b’ﬂﬁl’i‘éﬁ%”?hﬁmﬂ%%w 5

%ﬂ%ﬁé(or 0- %n{?‘%yl propyl)-7-(6-nmethoxy(3-pyridyl))imda
6-chlora-df(@thyBpitopypyf-(2-methgipblenyl)imidazo([4,5-b]pyridin-2-ol;
e
oo BB RIS Rt < o,
6-chlorgyt F(lebhyiprbpyl)]?p(@n}et}'laxys(ﬁawrw&yi))lnﬁdm[érﬁablpytldtm%qi;r opy

6-chlore LGB BB T i e hoxyinhegh fizidar tads Blsviicin g
6- chIord"l'—(@'tHWEro‘blyl) 7-03- h?d%ﬁng |Pfﬁ£‘§ib{h 5- Smhhm 90k

yl)rmd i n-2-0l

N-{4- [56hlﬂﬁ001r-(ﬁﬂly|9mﬁm 51*WY¢)§WWC(HZ°M’ 5fbiPV')d'mH¥ﬂD’['elU35}a@]elt@mide?
6-chiords 1SRy RPEY D RyBEb B o2l AP RYFBHERSAY i dazof 4, 5
6-chloro- bl(léiﬂylﬂo?xg Pbyraz@1 Q§/|Imld?20[4f5 -b]pyridin-2-ol;

7-(3,4- deduqmphﬁwl) §mhi9n0}y11fe ppyl)mu@@m{m&tb]nyngxrbfz -ol;

o mord L EBRPRIEL LY BB d g B 9adr el Poony ) m ¢
Cotlor BN e
6- chlorqat(gtlyjmppy} 17d[ (tgfl@q)romethyISphenyl]|m|dyazo[f % b]pyndln-2 -ol;
7-[4- (arﬁ ingy e?ﬁﬂéozﬁnay]c@ 09331' étHﬂbP&H‘y‘P}r}%lc}azﬁA{ gttt]ﬂ/l%lﬂ@/ B? Im
6- chIorcﬁ=I qbtrwmmp et (whlmnowm phyricd b yimideo[4 15-Blpytidieadl) | mi
6-chior-5- (F%mmey%cs( B PBHE Ry ImydTQl Y 2-01s.-
6-chlord¥ (4 %HISFo!3-fluorophenyl)-1-(ethylpropyl)imidazo[4, 5-bjpyridin-2-ol;
6-chloro-1-(ethylpropyl)-7-(4-morpholin-4-ylphenyl)imidazo[4,5-b]pyridin-2-ol;
{4-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-
ylJphenyl}(methylsulfonyl)amine;
6-chloro-1-(ethylpropyl)-7-[4-(hydroxymethyl)phenyl]imidazo[4,5-b]pyridin-2-ol;
methyl 3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-yl]benzoate;
3-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-yl]lbenzoic acid;
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yl ] phenyl } (et hyl sul f onyl ) am ne;
6-chl oro- 1- (et hyl propyl ) -7-[ 4- (hydr oxynet hyl ) phenyl ]i m
WO dw2099%96- b] pyri di n-2-0l1; et hyl PCT/US2009/000686

3-[6-chl oro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5- b] pyr

i di n-7-yl ] benzoat e;

3-[6-chl oro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5- b] pyr

idin-7- ,yl ] benzoi c acid; 98 WO 2009/ 099594
6-chlorpeirfateyibnen o 644« 1-hydroxy-isopropyl)phenyllimidazo[4,5-b]pyridin-2-ol;

2.[6- chﬁarﬁhﬂ -RitRuidy {pj}l)gﬁ %}?@M azzbgzl 6By GRS AP UkP e
6- chlora { (iethwbmpyl)lﬂ[sx(nyimrowlsbpx?oﬂwmhenyi]lmldam{hés bipyfriairt-2-ol;
1- ((13)61 @my&ﬂohmreéywpva%vlpyo -7-(@schleraphgnylimidazelAamplnysidin-2-ol;

1-((19) el T2 dto Ryl BLehidt s dadchiorabheblhimidazola & blpyridin-2-ol

4-(6- chldm@ahwlr@xﬁcmlpmﬂamaqyli—-w{ imidaze[4(3- b]pyrldln 7-yl)-2-
f? l-eth I 2- hydroxyet hyl ) - 6- chl or o- 7- (4- chl or ophenyl )
tl*ﬁ’é?ﬁ?@f nitgiley) pyrl di n-2-ol ; 4-(6-chl oro-2- hyd

6-ch|or§g|¥¢§_ti9/¥|§>f%§ﬂ§ﬁ (3:k %@om’i{ r@@?ﬁﬁ&éo[?ﬁt’é}wﬁaﬁ#-z-ol;
4-(6-chfbrot3-bydroky{Te(deritan3pyi) tFiniidameidrs-bipyrias-7pidalincitrle;
7-03- (ar%[r{%n%h%%r ' qhggﬁg&é ethylarapyimjdazof4,5-blpyridin-2-ol;

6- chlorb'"1' @t?ﬁ&ﬂ%ﬁ %ﬁﬁéﬁ&&r{et}g%ﬁhé@l] @Rﬁiz*o[‘i b ]pyridin-2-ol;

6-chIore(1e¢ehlyylpramy)l-'th(aqrﬂemoky(ﬁpyﬂdw»muidane[z Bb]pyridin-2-ol;
7-(1H- &%Qc{;%;ﬁ)é %]el 1&%&{@){ ogyl)#md&?'s[ihoﬁ?’pr{/‘?.td whighenylJim
bayl ))inid

7-(1H- lﬁ%ﬁl @{3 ?‘Lépﬁ?‘f’m‘f‘ ﬁ{eg%ﬂir}mgp@d%[h%bfp%rr@w byl )) i mida
6-chloret - (edtaypropyd)yT - 5-6wdhdxy(3-pyridel) pidazopy, 6y Jpy ridined-0!; 5- b]
6-chiorb - (eI adrdi7-(F s h igyi igin-2:0

BIoRYDYA {2-dlOre-4rmeth PR NYYiBHdR3qlAi ablpyfidins2m)!

N-({4- [Glb,‘lﬁlb%-ﬁ @tipropy!)-2- hydroxylmldazo[4 5-b]pyridin-7-

oro-1-"(ethyl'propyl)-7-(5 dr oxy(3-pyridyl))im da
)d}qrwnyem]trpwaqatammen

7-{4- [(dwg{jyga{rﬁm%ﬁsprﬁ an! ézcrg)lp ST Ui oby TRhias SRS Bdyrdin-2-or;
(tert-bubdxdy§-IN- [zﬁ[@bh@mﬂlce(tw PRy drckyinidiapuid, ijgyrdiA- Bylohenyl}-

pyridin met hyI ) acet am de
mqthytcgrb@taww@m no) met hyl ] phenyl } - 6- chl or o- 1- (ethylp

e-chlord TR0 Ao A fioRoRhBhyhignidaasts & LIy 3

4-[6- chlloF@-d9%@?)41;@p?])%‘hydrdkyﬁnwakbtlﬁw]foyndm -7-yl]benzoic acid;

car boxam d

1-(15)-behiig eycroxgehyl)B-spiary-77(4 Buoropbesy Dimideral i hlyidjn-2-ol
6-chlord™M 4@8Rhgropyn) B4R [hirbRyéthhphenyljimidazo[4, 5-b]pyridin-2-of;
6-chloro-7-(4-fluorophenyl)-1-methylimidazo[4,5-b]pyridin-2-ol;
6-chloro-7-(4-fluorophenyl)-1-prop-2-enylimidazo[4,5-b]pyridin-2-ol;
6-chloro-7-(4-fluorophenyl)-1-(methylethyl)imidazo[4,5-b]pyridin-2-ol;
2-[6-chloro-1-(ethylpropyl)-2-hydroxyimidazo[4,5-b]pyridin-7-yl]benzenecarbonitrile;
7-{3-[(dimethylamino)methyl]phenyl}-6-chloro-1-(ethylpropyl)imidazo[4,5-b]pyridin-2-ol;
7-{2-[(dimethylamino)methyl]phenyl}-6-chloro-1-(ethylpropyl)imidazo[4,5-b]pyridin-2-ol;
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4-[6-chl oro-1-(ethyl propyl)-2-hydroxyi m dazo[ 4, 5- b] pyr
idin-7-yl]benzoic acid; 1-(1
WE0020045/1 - 2- hydr oxyet hyl ) - 6- chl or o- 7- (4- f | uOPCPHE2VP9/H00686

i m dazo[ 4, 5- b] pyri di n-2-o0l;

6-chl oro-1-(ethyl propyl)-7-[4-(hyd

roxyet hyI ) phenyl ]i m dazo] 4, 5 b] pyrid in- 2 ol ;
-7-(4-flLuorophenyl)-1-nethylimdazo[ 4

2-[6- cl‘glprgﬂgﬁthulp,ﬁogylbp hydroxylmldazo[4 5-b]pyridin- 7-yl]benzaldehyde

3-[6- ch?or‘ah‘l gétﬂy%)réélyl bURidtBRAmiddzota BLOBy ARV IBLAZH8E Ay des;

N-({3- [&chtdrOIbgéth(/Ié;dmfpodﬁ/rdeOW|r)ﬂdbz(o{rdaﬁkb/]bymdiml-l-l m dazol 4,
rid in-2-o0
ylp ”&)‘?tbylia?%tﬁﬂwﬁropyl) 2- hydr oxyi mi dazo[ 4, 5- b] pyr

2-[6-chlgth2r-fethl RGP ORI ORidaadid s-blpyridin Ty lbenzamide; |

6-chIomo?p{ﬂ-bhmrdazm{eﬂhylﬁhbmylpyF(emylprozybimldazom 5-b]pyridin-2-ol;

o <o S A e St oS 1
1- ((1S)P£'F Hﬁﬁ&gr Oygt%%?@%c I&r% IO7y cI}IoH‘iPOPr n)y))lmld zogt 5- bgp){)r din- 2 ol;

1-((1S)r2thypdibxytis bpropyl)ed-ohlbeo-7-@Hflderophenghiinidazo[4, 5- b]pyndln 2 ol;

d 4, 5-
6-ohlorgg-{eHhyBeo it (Bamp s afs%)gpmzkﬁi‘écpﬂm&@y%bﬁ
ey AT e gl SRy 25,
1-((1R}3-hgd wleapmpy@a&-chlwé—m]@ﬂuor@phemylylmldam[érﬁ-bmynd|n -2-ol;

6- -
6-chiorgr iRy BioR M 75T Pefyi Frind bzt v migezald Spblmyrigingp-o;
6-chIor?z%@ﬁ@?l&gipﬁf?ﬁmrgng Pr;ﬁmgaw gr))i{ﬁzc_iéozc?mls ?](p fdm -2-ol;
6-chIors)7-—(§—nlylmr@()aypyrgim»dpgpthylpropyl)|m|dazo[4 5-b]pyridin-2-ol;

2-[6-ch r_B] p(/ip {‘Ig{)rr%})%_ bﬁ)@lﬂ?&%?(?%l&a%ow g %fp);rldmyl]propane 1,3-diol;

1-(tert- &)tyB GIMHFO%-Y/ Q@ﬂt@ér@?ﬁbhy@nﬁbbﬁ[ﬂ -SbAridiniergphenyl ) i m
dazo[ 4, 5- b] pyri din

6-chlorg- 1c(ﬂtbyIarqpxl)emsﬂrpetthjpyndyb)lrmdm[ﬁﬁb}wadm -2-ol;

e-chiord -Gyl AR F S 4 el D i Eetd SR BRI 0k of 4,

6-chlord-= 1bgéftwlpﬁbﬂyl)271@5 méthy((QJngrldyl))|m|dazo(§4 ,5-b]pyridin-2-ol;

R) r oxXy-i sopro quorophenI)lm
6- chIorgﬂﬁqth,ylgrqué)yh(&meglyaﬁ -pyridyl))imidazo[4,5-b]pyridin-2- oI

6- chlor&10@éﬁ%lgfé%ﬁ)yf ;[’g (IR oﬁ?hy@}%?ghﬁyl r?udafo[ﬁ 5-bJpyridin-2-ol:

6-chlor6- 1c(n|l -6thyl-2=Hyeirbyyathoim-(2- 5yr¢dy|rmtda§|o(4 g b]pyrldln -2-ol;
rrdrn

azol )1 m dazo|
6- Ch'°"€ 10@ BYQ)V-O?‘Y?%IYl)h? 9?‘8(‘3“"{3%&28[4 g‘)b-]ﬂyr(@f‘T%Pbr opyl )i mi daz
1- ((1R)°{ ?gﬁn @’ergy;é}f%yﬁ'@o?glg 1.7 fluprpphenylimidazol4 5iblpyridin-2-ol;
1 ((1S)pyeih§'i Bm)]dmommmpyﬂ-G ahldr®7;(4-fluorophenyl)imidazo[4,5-b]pyridin-2-ol;
6- chlorgj7p{}(plypfp(§ pa{ndyl )q (ethylpro%yl)lmllé%rzgfﬂqg—% ))II'IIén In- %azo[ 4.5
1-((1S)-1-ethyl-2-hydroxyethyl)-7-(3,4-difluorophenyl)-6-chloroimidazo[4,5-b]pyridin-2-ol;
6-chloro-1-(ethylpropyl)-7-(5-fluoro(3-pyridyl))imidazo[4,5-b]pyridin-2-ol;
6-chloro-7-(4-fluorophenyl)-1-(3-hydroxypropyl)imidazo[4,5-b]pyridin-2-ol;
1-((1S)-3-hydroxy-1-methylpropyl)-6-chloro-7-(4-fluorophenyl)imidazo[4,5-b]pyridin-2-ol,
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6-chl oro-1
-(ethyl propyl)-7-(6-nethyl (2-pyridyl))imdazo[ 4, 5-b] py
WO 2@0M09390l ; PCT/US2009/000686
6-chl oro-1-(ethyl propyl)-7-(4-methyl (2-pyridyl))im daz
o[4, 5-b] pyrid in-2-ol;
6- chl oro 1- (et hyl propyl) 7-(5-nmethyl (2-pyridyl))imdaz
yrid in-
(25)-2 [3; %ﬂ&l@qropggﬁylp&@yyrg -27hydsoxyimigazo[4,5-b]pyridinyl]butyl (2S)-2-

4,5-b di n- 2- ol
é'% W%L'ﬂng l{}‘hqﬁéfrgopyl ) - ]7p%/r2| (It PI fl Sor onet hyl ) (4- pyri
1 ((1S)Wbiﬁylmmﬁﬁokﬂetﬁybiﬁwhlbﬂb-ﬂ @-méthoxgpbbhyljimnidazd[d,5-b]pyridin-2-ol;

hydr ox i d |mdazo45b ri
6- chlorgﬂn(ejh){,lprogyl) 7- (g ﬂuorozz pyrgdyl))lmlda%/o[)4 5- b]pyrld[m 2-0 Ipy

6- chlorg 10(359%1 r&p;ﬁﬁ?-?%-‘iﬂu%éf@t BYfidyn SR 2! %ﬂ%‘aﬁn“z%lb] pyri
1 ((1S)R) ethybRHyydrBxyattiy b6/ phlopy 7} (46methyipheridrmiddzopt, 6 lpysdin-2-ol;

Im

40118 SRS bvaira b e sr-2eiipbiididazeld & blay BiReTy |

di n- 2- 01;
93%‘*%?%%“?’?“@%‘2? o(4- pyridyl))-1- (et hyl propyl )i daz
6-chloro{74(5-8hibto(Bypyridiyh)-A- @hethyle(th)ﬂ)lmldazom 5-b]pyridin-2-ol;

6-chIor&é}é—&lﬁtﬂgé@?ﬁy{}wﬁ)ﬁﬁy ttayllﬁ @y@?rgldgzg g-%%)%cﬂr?-%(l)l) ~6-ch
1-((1 S)gr-ngg?g%aﬂdrrlég;fégﬁgl?ge?&(lb}o F=(6H16/08- DY Ra PN firfid 2o} 4 BLEIBYridin-2-ol;
6- chIor@-?e(;ﬂ ﬂmmo@-mrndyll))aﬂQb‘rﬂhy/lbbhyl)uﬁ@almm Sbjpyrapyd2-okyi dazo

d S
2-{7-(3 44 PBPERYY B &0 Bis-ariicrorumiaarabbon By inylaub fibygrogen
Mdgﬁhl gb-n-2-ol; 100 VO 2009/ 099594 PCT/ US2009/ 000686
(2S)-2-[7-(3,4-difl
(2S)-2- [@mMptmﬁj(n§fl®!opll1emyi)-Z-rllwﬂowdmidﬁzﬂé,cﬁ[—ﬂ]p&ridmwtyil diflydrogen
ut IéiZ_S)-Z- am no- 3- et hyl but anoate; 1 -((1
Fg) %h yI 2- hydr oxyet hyl ) - 6- chl or o- 7- ( 4- met hoxyphenyl

(2S)-2- HB'—(EHIQ?WI(&JIL%;%H()Igé!rwg?g}y'ﬁ)r)@l(%mégaﬁ[ﬁ @@p&n&li‘h&hﬁbm e2g)-2-amino-

3- m@hyjbutanoate

6-[6- chlg) %qﬁg'jyd?/rlp%g )?59{;%%' |d7a(z%>ﬁ4 %bjﬁ);r? in- fylfﬁyrpélr}e) 5! cargonltnle

6-[1-((1S§t1beth 2%&&?@@ Ja)crﬁoﬁ‘chizwarc?)?ﬁﬁrd&b{wbrﬁlsw&)ﬂmqpyndme
azo[ 4, b ] pyri 4
Fyarpositrld; - 2- hydr oxyet hyl ) - 6 chI or o- 2- hydr oxyi mi dazo[ 4

ey a2

6- chlor@?”(A&idﬂr@MheﬂyImZ[ZOh droxy 1 (2 methylpropyl)ethyl]|m|dazo[4 5 b]pyridin-
6- chl oro- 7- (5-chl oro(2 pyr| yl))-1-(ethyl propyl )i m daz

209|45b]pyr|d|n20l 1
)& el (
1- ((1R)j &[J}\fgylg pyrlg%@ )I (g fﬁ.{&ré’ﬁl?er?yl) i d::ﬂo?c{ 8 t?]pW&m 2-ol;
1-[(18)-6- (n’tétbomyrie(@l)bkomlpG&:mmbkﬁ-ﬂ )’I)Joﬂophenyl)lm|dazo[4 5-b]pyridin-2-ol;
(neth 5 yl')im dazo[ 4 b] pyrid in-2-ol;
1-((1R)- EN -ethyl- hydroxyethyl) 7-(3,4- dlfluorophenyl) 6- chlor0|m|dazo[4 5-b]pyridin-2-ol;
1-[(1R)-1-(methoxymethyl)propyl]-6-chloro-7-(4-fluorophenyl)imidazo[4,5-b]pyridin-2-ol;
1-((1S)-1-ethyl-2-hydroxy-2-methylpropyl)-6-chloro-7-(4-fluorophenyl)imidazo[4,5-
b]pyridin-2-ol;
1-[(1R)-1-(methoxymethyl)propyl]-6-chloro-7-(5-fluoro(2-pyridyl))imidazo[4,5-b]pyridin-2-
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2-[7-(3,4-d
i fl uorophenyl)-6-chl oro-2-hydroxyi m dazo[ 4, 5- b] pyridin
wQ kjobaeosb4 di hydr ogen phosphat e; PCT/US2009/000686

(2S)-2-[6-chloro-7-(4-fluorophenyl)-2-hydroxyi m dazo[ 4

, 5-b] pyridi nyl ] butyl di hydrogen phosphate;
(2S)-2-[6-chloro-7-(4-fl uorophenyl)-2-hydroxyi m dazo[ 4
5 b] pyridinyl ] butyl (2S)-2-am no- 3-methyl butanoat e;

e [ 6-chl oro-1-(ethyl propyl)-2-hyd roxyi md azo[ 4, 5-Db]

chlo@y’f ié’thylp'?o;?yl)’ vl oRhidiimiezd[ £ 3 iNtidib2-of, & 6-[1-((1
6- ch|oroe1{mhymfmdy-msethmdy))frﬁmlzbm @b;pmnmegi m dazo[ 4, 5- b
60hlor y hi 7(2y L) iz er F?é%

SIS @hm m@wlnxy&thyhmowl»mmagpm Br evaﬁe&' k)i mid

S Y  P  er T Gy midazotd S eyt of
1 ((1S)op3,elth;dt2lqwdrbuydm§/d)fmc5lob¢-ﬁy(ﬁ Ahiony amidazold, 5(t(]fbynd|n oo
1-((1S)} an Tk h l@%ﬁ?é&yﬁcﬁ/ ﬁ}ﬂg)r/(lgﬂ ,(% qrﬂ g thle%yl)&mlfgzgzo(ﬂﬂ%]Xip)yridin-zol;
6- chlor§ 7- il%?IQ%{WL@{?-@PERg&olert(iol%@'e?ﬁllea%[ﬁ“s blipiridrpeay !
1-((1 R):?) <t yd gt G-ehloro (5 Aare(2ipyidyhipicazeld. 5 ppidin-2-of
1SR SRRy HETY oGPl go i Gbreimidareld, SplRupgin-2-o!
(18)1’1 %}rﬂﬁzz‘ﬁﬁyfdr@xgéwtg Gjbﬁro?o (7| By ra%m(i-lfllm|dazo[4 5- b1?yr|d|n -2-ol;

propyl’) - 6-chl oro-

((1S)e1-e|tmé12yhydmx¢amy[)éﬁ ﬂuom-ﬁy4+fwomﬂ1ej1yl)lmlde[z(oi4 E)b]pyrldln -2-ol;

15 LR Rt R e Sh et Bl 2-

((1R)P‘I:E/tﬁﬁ-220 gd ?ﬁﬁﬁmetﬁ;blprop 7) -6-chloro-7-(5-fluoro (§2 pyrldylg)lmldazo[4 5

6- chlor o- propyl) -thienyl)imdazo[
b]py.nmrez{m

1-[(18); Zﬁ‘\' %)gme ﬁyl% lo%&ﬁ%yé:l)ﬂb% 93' tfruoro%ﬂ Lyrld)ﬂﬂ nq{dézg[zp 5 Dpyridin-2-

§|-chl oro 7-(5-chl oro(2 t hi enyl ))-1-(ethyl propyl )i m daz
Ldé r| di n- 2-ol ; i) Qf
1-((18)- lezz mzymaﬁlwlpmy Ho-6hlerq-7c(o-flueret-pyridy amisiazo[4, 5-

b&yﬁbﬁyg (ﬂ’lygrgxglet hyl ) - é((l:hlsorcla 7-(3-thienyl)imdazo[ 4

1-((1R)- Pety12-h g rdxg-2hietRylpfdpy1)-6-chloro-7-(4-fluorophenyl)imidazo([4,5-
s )F )lgthfjcu zydroxyeth%)6 chloro-7-(5-chloro(2-thie

h YIl)ilﬂﬁZd&zo[ 4, 5-b] pyridi n-2-ol ;
(2S)-2-[6-chloro-7-(4-fluorophenyl)-2-hydroxyimidazo[4,5-b]pyridinyl]butyl acetate;

1-{(1S)-2-hydroxy-1-(2-methylpropyl)ethyl]-6-chloro-7-(4-fluorophenyl)imidazo[4,5-
b]pyridin-2-ol;
6-chloro-1-cyclopentyl-7-(4-fluorophenyl)imidazof4,5-b]pyridin-2-ol;
1-((1R)-2-amino-1-ethylethyl)-6-chloro-7-(4-fluorophenyl)imidazo[4,5-b]pyridin-2-ol; and
1-((1R)-2-amino-1-ethylethyl)-6-chloro-7-(5-fluoro(2-pyridyl))imidazo[4,5-b]pyridin-2-ol.

35. Atleast one chemical of claim 1 wherein the compound of Formula | is chosen

from:
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6-chl oro-7-(4-fl uorophenyl)-1-(2-hydroxy-tert-butyl)im
i dazo[ 4, 5-b] pyridin-2-ol; 1-((1
WQRR0020245HY | - 2- hydr oxyet hyl ) - 6- chl or o- 7- ( 5- f | uoPCI/RSI9Y9/000686
dyl))i m dazo[4,5-b]pyridin-2-ol; 1 -((1
S)-1-et hyl - 2- hydr oxyet hyl ) - 7- (4- chl or ophenyl )-6-fluoro
|mdazo[45b]pyr|d|n20l -((1 9-
roxyet hyl 6-chl or o- 7- yli o[
N {(2Sh2§6tﬂf¥g;pr%1(4rﬂgomph@ka%-@yQyoxylmIJ%zo[4 5- b]pyrldmyl]butyl}acetamlde;
- et hyl - 2- hydr oxyet hyl ) - 6-f | uoro- 7- (4-f | uor ophenyl )i m d
1-((1S)az-amins-beihyiethy-62ckibro-74¢fubr&hdnyl)imidazo[4,5-b]pyridin-2-ol;
- et hyl - 2- hydr oxyet hyl ) - 6- chl oro-7- (5-fl uoro( 2- pyri dyl)

1 ((18)}2-@‘n¢1ﬁ60|[ étr@’rélhply-lsl-@hIBro’-?C(Brﬂuolo(-ZCﬁ)'lnd@I))ﬂtmdazo[4 5 b]pyridin-2-ol;
- et hyl - 2- hydr oxy- 2- net hyl pr opy 'oro-7-(5-fluoro(

N-{(zR?%ﬁgf @Hyln% Lﬂ‘ﬂ@%%rﬁey 1)- %Jh?ﬁ 6&&19%(2@[1 ?]"J?%@ @bd‘t&l}?cetamude;
119 efhigrfrdoricteblidie hiord é‘*;f}%orenhsmf)'m'?%quﬁ&

oro(2-pyridyl))imdazo[4,5- b]pyridin-2-ol -
blpyridiRy2-pliet hyl - 2- hydr oxy- 2- net hyl propyl)-6-chloro-7-(4-flu
orophenyl )i m dazo[ 4, 5- b] pyridin-2-ol;
1- ((1R)(12—S)hy2—3[ Iﬁydrbb(w:iem‘etmwbﬂiyi)eﬁ-cblmeom—;?l—M—mﬂdTpphenyl)lmldazoM 5-
roxyi m dazo[ 4, 5-b] pyridi nyl ] butyl acetate; 1-[(1

b]pyridif}2-3t:hydr oxy- 1- (2- met hyl propy!l ) et hyl ] - 6- chl or o- 7- (4-f|
uorophenyl)| m dazo[ 4, 5- b]pyridin-2-o0l; 6-chloro-1

6-chlor981¥@tfiﬂ?%?9l) -7 p%aidl&'lﬂﬁf&%ESW‘s)d]wrfb%%Lél 5-blpyridin-2
2-{(1S)szf.§éﬁl C}b(%lpﬁcg%pﬁegylyz- glx)(/)lwg%ﬁé[ﬂ g H’pyrlgpny‘f']p}/orzyl}rgropane-

R) - 2amnolethy|ethy|) 6-chl oro-7-(5-fl uoro(2-pyridy
13d'°|))|mdazo[45b]pyrldln20I 35. At |east one

chem cal of claim1l wherein the conpound of Fornula I
6-chlorosl - rhetbylethylj-@ rpyradalyidiads 5AYpPrdiRCZ-bL;)S2009/ 000686

N-{(2S)-2-[6-chloro-7-(4-fluorophenyl)-2-hydroxyi m daz
1-((1S)g%—_étzr@g?n}rﬁbgrgﬁﬁ'}'éthw)@émb}@v%ﬁﬁi&?ﬁmidbzo[4,$-b]pyridin-2—ol;

= at - ~ LA 12 14 5-b
6-chiora SR P1 PO Gl rafad pRpRdAN) 5)-bIByﬂ8fr9fz-”o|, ]
s AR GCH eSS RGBT 91

uor ophenyl d roxyi m dazo| 4, bgg
1-((1R) Thmqﬂwjpgqqyé)&pﬁ}qrgg pyrazolyllmldazo[4 f/pyndln 2-ol,
1-((1S)-1-methylpropyl)-6-chloro-7-pyrazolylimidazo[4,5-b]pyridin-2-ol;
6-chloro-1-[2-methoxy-1-(methoxymethyl)ethyl]-7-pyrazolylimidazo[4,5-b]pyridin-2-ol;
6-chloro-1-(ethylpropyl)-7-imidazolylimidazo[4,5-b]pyridin-2-ol;
1-((1R)-1-methylpropyl)-7-pyrazolylimidazo[4,5-b]pyridin-2-ol; and

6-chloro-1-(methylpropyl)-7-pyrazolylimidazo[4,5-b]pyridin-2-ol.

36. A pharmaceutically acceptable composition comprising a pharmaceutically

acceptable carrier and at least one chemical entity of any one of claims 1 to 35.
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1-((1
S) - (1( et hyl - 3- hydr oxy- 3- net hyl butyl ) -6-chl oro-7-(4-fl uo
WO ohesby i m dazo[ 4,5- bl pyridin-2-ol; 1 -((1 RF1S2009/000686

- et hyl - 3- hydr oxy- 3- et hyl but yl ) - 6-chl oro-7-(4-fl uoroph
enyl )i m dazo[ 4,5- b]pyrid in-2-ol; _
6-chl oro- 1- (et hyl propyl)-7-pyrazol yli m dazo[ 4, 5-b] pyri
din-2-ol; 2-{(1 9)-1 o

-[ 6-chl oro-7-(4-fl uorophenyl)-2-hydroxyi m dazo[ 4, 5-b] p

i .di | - - di : . e
o7, YRHHIRURBHABRRA0 o BB wrerintpomeosipg s formiatec
in a fatimelzesEn frof tablets) edpseiidy |podvders, liquids, sus ensions, suppositories
roxsy t hyl )-6-chl oro-7-pyrazol yli m dazo[ 4, 5-b] pyrid
and ag[psols.,” 1:  6-chl oro- 1 - (et hyl propy
[)-7-(1-methyl pyrazol -3-yl )i m dazo[ 4, 5- b] pyri di n-2-o0l;
1-((195-1
38. -Alfl(dwage@ phiayméce biical comptaitidry comiriging diphatniiceutical

compeélflap RECRINRRY Y a5ddinptsketionsdor ssing thersarapesitios tofreat a
patient SIS Em, P diecdss Shosen fom.asyromyseyley oy Sppions
having muscig wastieg, olaudicatiod; fratifypxmetabolic syndrome, muscle atrophy

associg&%&%qri]tﬂxa/iggéehglnb%Dg/cl:lé_fa7t_iJJ|}g.aZO| ylimdazo[ 4, 5-bpyridi
6-chl or o- 1- (et hyl propyl)-7-im dazol yli m dazo[ 4, 5- b] pyr
idin-2-ol; 1-((1
39. IR‘) ngctqm?eq/pbaué;ceutwabyoamlsiﬂdnnbdﬁmi[sm@a iphaymadeotical
°°mp%?\°’|-“i?ﬂa§€%'?@ Cfe?hyl grddguctionsar usipgithe serepositionigteat a
patient Sufferfndfrom &@lischdRIVRSPBAGVE 6 RhodduIFESS ?’f BRL®r more of skeletal
co a ph y acceptable

‘conmposition conprising a pharnmaceuti cal
myosigzgkeletal agtin, skeletaktroporayosianskeletat trioponiro€, akegletal ¢roplonin |,

l.al s 103 WO 2009/ 099594 PCT/ US2009/ 000686
skelet%l}?dﬂ'ﬁbr&]; %ﬁ%’gm'i@ﬁ?dﬁoﬂ% §(‘?'P SEfCUN&iem 36, wherein
the conposition is formulated in a formchosen from
tabl ets, capsul es, powders, |iquids, suspensions,
40.  Apeded faritesatingna patienklodwng asconditiere khgsen from neuromuscular

- a ' . CO tio conprj.si.n . _
disordBRICARTANhS RV ARSE e VSIS FBidiSaioh, Faityssmetapolic syndrome,
muscle BFbphg BsS6Siatedf with idiLidend RTTReR tdtiRlielrhp@sthg Bdministering to

atient suffering froma di sease choSen from
the paﬁ@dr%m%@mlaﬂcajlmﬂa%vg ameyntiafiat least iene chiemicateetity of any one
of claiff@stios. ¢l audication, frailty, netabolic syndrone,

nmuscl e atrophy

41. A method for treating a patient having a condition responsive to modulation of
one or more of skeletal myosin, skeletal actin, skeletal tropomyosin, skeletal troponin C,
skeletal troponin 1, skeletal troponin T, skeletal muscle, and skeletal sarcomere,
comprising administering to the patient an effective amount of at least one chemical

entity of any one of claims 1 to 35.

42. A method of increasing a function or activity of skeletal muscle, said method

comprising contacting said skeletal muscle with an effective amount of at least one
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associ ated with disuse and nuscle fatigue. 39. A

packaged pharnmaceutical conposition, conprising a
w@baomeeseut i cal  conposition of claim36 or 37PEmusS2009/000686

i nstructions for using the conposition to treat a

patient suffering froma di sease responsive to

nodul ati on of one or nore of skeletal nyosin,

skel etal actin, skeletal troponyosin, skeletal
ChequagEBNYrPf@anck’@ efeleimsdpordn 1, skeletal troponin T,

skel etal nuscle, and skel etal sarconere. 40. A nethod

for treating a patient having a condition chosen from

43. nAunetnosiaafliacreasirgoefiielehcy F RRkletaItEusEs ] 88mPHSIHgroviding an
cl audi cation, frail t¥it’ met abol i ¢ syndr one,
Yi

eﬁect“w%%{"ggéftqfﬁm?a%tmpla@@&pa}\pn drfanyeonmef alaéosd to 35 and
. i igj . 1 ni i . f ti {
allowing 119 8E R TBhp SrafhiEa oy e SeRBIY AT IERE Ehbofin complex of

fast skeletal oalscenfiberyofdaid skelwnal moscle] whekeby the Sficiehty ofsaid skeletal
for treating a patient having a condition

met hoﬁ

muscleds §BRaNGRA-t 0 nodul ation of one or nore of skel etal
nmyosi n, skeletal actin, skeletal troponyosin, skeletal
troponin C, skeletal troponin i, skeletal troponin T,

44. skehethad fonisctensimg tinmiel fabhbkeletat afRicks fib6omaagusi Ng
adm ni.stering to the patient an effective anount of at

| EURRIYAS chenical entity of any one of clains 1 to

ovifithg dn Mg A itd O LAl ! i
g‘? \s/kelget algﬁtra?gg\g? gﬁqud;ﬁg?%g! oa%n%(l#ﬁ%ﬁlgglnéé{tgg%&g&i% of claims
1t0 38ai d skeletal nuscle with an effective anpbunt of at

4 WD 2009/ 099594 PCT/ US2009/ 000686

l&i@ﬁ%@ﬁ%&rﬂ]‘ﬁ??s‘oﬁn%ﬁ eryal sntity tei satectively bind taghe Aroponin
compléRbhesidFhst 1888 s & fibs) §P§é’id SRSl rﬁpé‘élfe%iﬁgl ©,

conprising providing an effective anount of at | east

@ewing:aaid fasteskeletal ofusaly fibertoakspbad mithletitartedfalice and

. Wi n e at _least one.chenical entity to
increayd e 8o [4)fuRl e BMPRERT 16 stk Sletahinusdle iber atreated with said
chemiédengitypl muscle fiber of said skeletal nuscle, whereby

the efficiency of said skeletal nuscle is enhanced.

44. A nethod for increasing tine to fast skel etal

45, 'R‘ﬁ\%&ﬁocj %ol?%renfsﬁltzﬁr%ug’fastcs%g?ertiafc'rinr&gcle fiber to produce force in response
to lower concentrations of calcium ion, comprising

providing an effective amount of at least one chemical entity of any one of claims
1 to 35; and

allowing said at least one chemical entity to selectively bind to the troponin
complex of the sarcomere of said fast skeletal muscle fiber and increase the sensitivity
of said sarcomere to calcium ion,
whereby said fast skeletal muscle fiber produces force in response to lower

concentrations of calcium ion.
46. A method for increasing time to skeletal muscle fatigue, comprising

providing an effective amount of at least one chemical entity of any one of claims
1 to 35;
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providing an effective anmobunt of at |east one chem ca
entity of any one of clains 1 to 35; allowing said at

wo e@s9wspe chem cal entity to sel ectively bi ndP€DUB1969/000686
troponin conplex of said fast skeletal nuscle fiber
of said skeletal nuscle; and allow ng said fast
skeletal nmuscle fiber to respond with enhanced force

ang?_increased time to fatigue as conpared to fast
sRlitavdngisaid atleast ppechemiealaniity (o selestively bibta the! troponin

t ety t [ 11z a.fast skeleta
compfeR i kiq SgroomdfE gt HeiGRLHsrA Al ef iy 5oRufiion
concentrationtto fdioasbaindcedraplex, wWhikrelsy 8B fabskele Ry hiligtte fibler

eg amount of at | east one chemcal entity of

ef f i v

respoggs, Wdﬁ?ee needifrece andlgr iwreaser timedim fatigweias camparesito fast
Heal j - i i he .

skeletANTWSHR IS xRt elit SR fisf Calohihfod pOficeirdtiy but not comprising
said bekrd epatplexiscl e fi ber and i ncrease the sensitivity of

said sarconere to cal ciumion, whereby said fast

skel etal nuscle fiber produces force in response to

| ower concentrations of calciumion. 46. A nethod for

increasing tinme to skeletal nuscle fatigue, conprising

providing an effective anmobunt of at |east one chem ca

entity of any one of clains 1 to 35; 105 WO

2009/ 099594 PCT/ US2009/ 000686 all owi ng said at | east

one chemcal entity to selectively bind to the

troponin conplex of said sarconere of fast skeletal

nmuscle fiber at a first calciumion concentration to

forma bound conpl ex, whereby said fast skeletal

nmuscl e fiber responds with enhanced force and/or

increased tine to fatigue as conpared to fast

skel etal nuscle fiber exposed to said first cal cium

i on concentration but not conprising said bound

conpl ex. 106
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