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Of the thirteen distinct classes of myosin in human cells, the myosin-Ii

20  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-|
forms homo-dimers resulting in two globular head domains linked together by
a long alpha-helical coiled-coiled tail to form the core of the sarcomere's thick

25 filament. The globular heads have a catalytic domain where the actin binding
and ATPase functions of myosin take place. Once bound to an actin filament,
the release of phosphate (cf. ADP-Pi to ADP) signals a change in structural
conformation of the catalytic domain that in turn alters the orientation of the
light-chain binding lever arm domain that extends from the globular head; this

30  movement is termed the powerstroke. This change in orientation of the
myosin head in relationship to actin causes the thick filament of which it is a
part to move with respect to the thin actin filament to which it is bound. Un-
binding of the globular head from the actin filament (Ca** regulated) coupled
with return of the catalytic domain and light chain to their starting
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15  activities, respectively. Troponin T binds to tropomyosin and is believed to be
responsible for positioning the troponin complex on the muscle thin filament.
Troponin | binds to actin, and the complex formed by troponins | and T, and
tropomyosin inhibits the interaction of actin and myosin. Skeletal troponin C is
capable of binding up to four calcium molecules. Studies suggest that when
20  the level of calcium in the muscle is raised, troponin C exposes a binding site
for troponin |, recruiting it away from actin. This causes the tropomyosin
molecule to shift its position as well, thereby exposing the myosin binding
sites on actin and stimulating myosin ATPase activity.
Human skeletal muscle is composed of different types of contractile
25 fibers, 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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Table 1
Muscle Fiber Type
Fast skeletal Slow Skeletal
Myosin Heavy
_ lla, (1Ib*), lx/d Cardiac 3
Chain
Troponin | (Tnl) Tnl fast SK Tnl slow SK
Troponin T
TnT fast SK TnT slow SK
(TnT)
Troponin C
TnC fast SK TnC slow/cardiac
(TnC)
Tropomyosin TM-B/ TM-o/TPM 3 TM-B / TM-as

*MHC IIb is not expressed in human muscle but is present in rodents and other

mammals.

In healthy humans most skeletal muscles are composed of both fast
and slow fibers, although the proportions of each vary with muscle type. Slow
skeletal fibers, often called type | fibers, 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, often called type Il fibers, are
classified 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
skeletal muscle fibers tend to exert greater force but fatigue faster than slow
skeletal muscle fibers and are functionally useful for acute, large scale
movements such as rising from a chair or correcting falls.

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 (action potentials) from the brain stem or spinal cord
to each fiber within the motor unit. The contact region between nerve and
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falls. dihydropyridine receptor (DHPR). Stimulation of the DHPR activates a
second Ca2+ channel in the SR, the ryanodine receptor, to trigger the release
10 of Ca2+ from stores in the SR to the muscle cytoplasm where it can interact
with the troponin complex to initiate muscle contraction. If muscle stimulation
stops, calcium is rapidly taken back up into the SR through the ATP
dependent Ca2+ pump, SERCA.
Muscle function can become compromised in disease by many
15 mechanisms. Examples include the frailty associated with old age (termed
sarcopenia) and cachexia syndromes associated with diseases such as
cancer, heart failure, chronic obstructive pulmonary disease (COPD), and
chronic kidney disease/dialysis. Severe muscular dysfunction can arise from
neuromuscular diseases (such as Amyotrophic Lateral Sclerosis (ALS), spinal
20  muscular atrophy (SMA) and myasthenia gravis) or muscular myopathies
(such as muscular dystrophies). Additionally, muscle function may become
compromised due to rehabilitation-related deficits, such as those associated
with recovery from surgery (e.g. post-surgical muscle weakness), prolonged
bed rest, or stroke rehabilitation. Additional examples of diseases or
25  conditions where muscle function becomes compromised include peripheral
vascular disease (e.g., claudication), chronic fatigue syndrome, metabolic
syndrome, and obesity.
Accordingly, there is a need for the development of new compounds
that modulate skeletal muscle contractility. There remains a need for agents
30 that exploit new mechanisms of action and which may have better outcomes
in terms of relief of symptoms, safety, and patient mortality, both short-term
and long-term and an improved therapeutic index.
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are generally intended to have the meanings as set forth below, except to the
15  extent that the context in which they are used indicates otherwise.

Throughout this application, unless the context indicates otherwise,
references to a compound of Formula | includes all subgroups of Formula |
defined herein, including all substructures, subgenera, preferences,
embodiments, examples and particular compounds defined and/or described

20  herein.

References to a compound of Formula | and subgroups thereof include
ionic forms, polymorphs, pseudopolymorphs, amorphous forms, solvates, co-
crystals, chelates, isomers, tautomers, oxides (e.g., N-oxides, S-oxides),
esters, prodrugs, isotopes and/or protected forms thereof. "Crystalline form,"

25  "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
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5 thereof include polymorphs, solvates, co-crystals, isomers, tautomers and/or
oxides thereof. In some embodiments, references to a compound of Formula
| and subgroups thereof include polymorphs, solvates, and/or co-crystals
thereof. In some embodiments, references to a compound of Formula | and
subgroups thereof include isomers, tautomers and/or oxides thereof. In some
10 embodiments, references to a compound of Formula | and subgroups thereof
include solvates thereof. Similarly, the term “salts” includes solvates of salts
of compounds.
By "optional" or "optionally" is meant that the subsequently described
event or circumstance may or may not occur, and that the description includes
15 instances where the event or circumstance occurs and instances in which it
does not. For example, "optionally substituted alkyl" encompasses both
"alkyl" and "substituted alkyl" as defined herein. It will be understood by those
skilled in the art, with respect to any group containing one or more
substituents, that such groups are not intended to introduce any substitution
20  or substitution patterns that are sterically impractical, synthetically non-
feasible, and/or inherently unstable.
When a range of values is given (e.g., C1 alkyl), each value within the
range as well as all intervening ranges are included. For example, “C1.6 alkyl”
includes C+, Cy, C3, C4, Cs, Cs, C16, C2.6, C3.6, Ca6, Cs.6, C1.5, Ca.5, C3.5, Cas,
25 Cq4, Co4, Cs4, Cy3, Ca3, and Cq.2 alkyl.
When a moiety is defined as being optionally substituted, it may be
substituted as itself or as part of another moiety. For example, if R* is defined
as “Cu.6 alkyl or OC+5 alkyl, wherein C1.s alkyl is optionally subsituted with
halogen”, then both the C4¢ alkyl group alone and the C4 alkyl that makes up
30 part of the OC1 alkyl group may be substituted with halogen.
"Alkyl" encompasses straight and branched carbon chains having the
indicated number of carbon atoms, for example, from 1 to 20 carbon atoms, or
1 to 8 carbon atoms, or 1 to 6 carbon atoms. For example, C15 alkyl
encompasses both straight and branched chain alkyl of from 1 to 6 carbon
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1,2-dichloroethyl, pentachloroethyl, and pentafluoroethyl.
"Alkenyl" refers to an unsaturated branched or straight-chain alkyl
20  group having the indicated number of carbon atoms (e.g.,2t08,0r21t0 6
carbon atoms) and at least one carbon-carbon double bond derived by the
removal of one molecule of hydrogen from adjacent carbon atoms of the
corresponding alkyl. The group may be in either the cis or trans configuration
(Z or E configuration) about the double bond(s). Alkenyl groups include, but
25  are not limited to, ethenyl, propenyl (e.g., prop-1-en-1-yl, prop-1-en-2-yl, prop-
2-en-1-yl (allyl), prop-2-en-2-yl), and butenyl (e.g., 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). "Lower alkenyl" refers to alkenyl groups having
2 to 6 carbons.
30 "Alkynyl" refers to an unsaturated branched or straight-chain alkyl
group having the indicated number of carbon atoms (e.g.,2to 8 or2to 6
carbon atoms) and at least one carbon-carbon triple bond derived by the
removal of two molecules of hydrogen from adjacent carbon atoms of the
corresponding alkyl. Alkynyl groups include, but are not limited to, ethynyl,
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W th atom) is not considered a cycloalkyl group. Examples of polycyclic cycloalkyl
groups consisting of a cycloalkyl group fused to an aromatic ring are
described below.
"Cycloalkenyl" indicates a non-aromatic carbocyclic ring, containing the
20  indicated number of carbon atoms (e.g., 3 to 10, or 3 to 8, or 3 to 6 ring
carbon atoms) and at least one carbon-carbon double bond derived by the
removal of one molecule of hydrogen from adjacent carbon atoms of the
corresponding cycloalkyl. Cycloalkenyl groups may be monocyclic or
polycyclic (e.g., bicyclic, tricyclic). Examples of cycloalkenyl groups include
25  cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclopentadienyl, and
cyclohexenyl, as well as bridged and caged ring groups (e.g.,
bicyclo[2.2.2]octene). In addition, one ring of a polycyclic cycloalkenyl group
may be aromatic, provided the polycyclic alkenyl group is bound to the parent
structure via a non-aromatic carbon atom. For example, inden-1-yl (wherein
30 the moiety is bound to the parent structure via a non-aromatic carbon atom) is
considered a cycloalkenyl group, while inden-4-yl (wherein the moiety is
bound to the parent structure via an aromatic carbon atom) is not considered
a cycloalkenyl group. Examples of polycyclic cycloalkenyl groups consisting
of a cycloalkenyl group fused to an aromatic ring are described below.
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20  In some instances, aryl is phenyl or naphthyl. In certain instances, aryl is
phenyl. Additional examples of aryl groups comprising an aromatic carbon
ring fused to a non-aromatic ring are described below.
"Aralkyl" refers to a residue having the indicated number of carbon
atoms (e.g., 7 to 12 or 7 to 10 carbon atoms) in which an aryl moiety is
25 attached to the parent structure via an alkyl residue. The alkyl residue may
be straight-chain or branched. Examples include benzyl, phenethyl and
1-phenylethyl.
"Heteroaryl" indicates an aromatic ring containing the indicated number
of atoms (e.g., 5to 12, or 5 to 10 membered heteroaryl) made up of one or
30 more heteroatoms (e.g., 1, 2, 3 or 4 heteroatoms) selected from N, O and S
and with the remaining ring atoms being carbon. Heteroaryl groups do not
contain adjacent S and O atoms. In some embodiments, the total number of S
and O atoms in the heteroaryl group is not more than 2. In some

embodiments, the total number of S and O atoms in the heteroaryl group is



t he polycyclic cycloal kyl group is bound to the parent structure via a
non-aromati c carbon. For exanple, a 1,2, 3, 4-tetrahydronapht hal en-1-y1 group
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ot her 5instances, polycyclic aryl groups may include a non-aromatic ring
(e.g., cytlieciprgle), pyyiEinealpyedagzine heyrenidaes IDyEAZe, triagnerlegycl.dd-kenyl )
fused to 0 EGaLL; i t he pol ycyclic aryl group is bound to

t he par enﬁ%sztﬂeug?%bgmélk'ﬁg?aﬁﬁé?%t%&e't he aromatic ring. Thus, a 1, 2,3, 4-

t et r ahydr onaphtrhebs-iBstyhces, ®ath tinge beapdycli®heteyoaryl oupdareo the parent
10structure via an aromatic carbon ato is._considered an aryl group, while
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nmoi ety i sbbozotiophene, benzothiazole, benzoisothiazole, benzothiadiazole, 1H-
pyrrolo[2,3-b]pyridine, 1H-pyrazolo[3,4-b]pyridine, 3H-imidazo[4,5-b]pyridine,
3H-[1,2,3]triazolo[4,5-b]pyridine, 1H-pyrrolo[3,2-b]pyridine, 1H-pyrazolo[4,3-
b]pyridine, 1H-imidazo[4,5-b]pyridine, 1H-[1,2,3]triazolo[4,5-b]pyridine, 1H-

25  pyrrolo[2,3-c]pyridine, 1H-pyrazolo[3,4-c]pyridine, 3H-imidazo[4,5-c]pyridine,
3H-[1,2,3]triazolo[4,5-c]pyridine, 1H-pyrrolo[3,2-c]pyridine, 1H-pyrazolo[4,3-
c]pyridine, 1H-imidazo[4,5-c]pyridine, 1H-[1,2,3]triazolo[4,5-C]pyridine,
furo[2,3-b]pyridine, oxazolo[5,4-b]pyridine, isoxazolo[5,4-b]pyridine,
[1,2,3]oxadiazolo[5,4-b]pyridine, furo[3,2-b]pyridine, oxazolo[4,5-b]pyridine,

30 isoxazolo[4,5-b]pyridine, [1,2,3]oxadiazolo[4,5-b]pyridine, furo[2,3-c]pyridine,
oxazolo[5,4-c]pyridine, isoxazolo[5,4-c]pyridine, [1,2,3]oxadiazolo[5,4-
c]pyridine, furo[3,2-c]pyridine, oxazolo[4,5-C]pyridine, isoxazolo[4,5-C]pyridine,
[1,2,3]oxadiazolo[4,5-c]pyridine, thieno[2,3-b]pyridine, thiazolo[5,4-b]pyridine,
isothiazolo[5,4-b]pyridine, [1,2,3]thiadiazolo[5,4-b]pyridine, thieno[3,2-
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20  are described below.

“Heterocycloalkyl" indicates a non-aromatic, fully saturated ring having
the indicated number of atoms (e.g., 3 to 10, or 3 to 7, membered
heterocycloalkyl) made up of one or more heteroatoms (e.g., 1,2, 3or4
heteroatoms) selected from N, O and S and with the remaining ring atoms

25  being carbon. Heterocycloalkyl groups may be monocyclic or polycyclic (e.g.,
bicyclic, tricyclic). Examples of heterocycloalkyl groups include oxiranyl,
aziridinyl, azetidinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl,
piperazinyl, morpholinyl and thiomorpholinyl. When nitrogen is present in a
heterocycloalkyl ring, it may, where the nature of the adjacent atoms and

30 groups permits, exist in an oxidized state (i.e., N*-O"). Examples include
piperidinyl N-oxide and morpholinyl-N-oxide. Additionally, when sulfur is
present in a heterocycloalkyl ring, it may, where the nature of the adjacent
atoms and groups permits, exist in an oxidized state (i.e., $*-O" or -SO,-).

Examples include thiomorpholine S-oxide and thiomorpholine S,S-dioxide. In
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(e.g., 3,4-dihydro-2H-pyranyl, 3,6-dihydro-2H-pyranyl), tetrahydropyridinyl
(e.g., 1,2,3,4-tetrahydropyridinyl, 1,2,3,6-tetranydropyridinyl) and
30 dihydropyridine (e.g., 1,2-dihydropyridine, 1,4-dihydropyridine). In addition,
one ring of a polycyclic heterocycloalkenyl group may be aromatic (e.g., aryl
or heteroaryl), provided the polycyclic heterocycloalkenyl group is bound to
the parent structure via a non-aromatic carbon or nitrogen atom. For

example, a 1,2-dihydroquinolin-1-yl group (wherein the moiety is bound to the
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mol ecul e 62, @ydpgggﬁdrp,tmﬁzolow 4- c]pyrldlnyl indolin-2-one, indolin-3-one,

20  isoindolin-1-one, 1,2-dihydroindazol-3-one, 1H-benzo[d]imidazol-2(3H)-one,
benzofuran-2(3H)-one, benzofuran-3(2H)-one, isobenzofuran-1(3H)-one,
benzo[clisoxazol-3(1H)-one, benzo[d]isoxazol-3(2H)-one, benzo[d]oxazol-
2(3H)-one, benzo[b]thiophen-2(3H)-one, benzo[b]thiophen-3(2H)-one,
benzo[c]thiophen-1(3H)-one, benzo[c]isothiazol-3(1H)-one,

25  benzo[d]isothiazol-3(2H)-one, benzo[d]thiazol-2(3H)-one, 4,5-
dihydropyrrolo[3,4-d]thiazol-6-one, 1,2-dihydropyrazolo[3,4-d]thiazol-3-one,
quinolin-4(3H)-one, quinazolin-4(3H)-one, quinazoline-2,4(1H,3H)-dione,
quinoxalin-2(1H)-one, quinoxaline-2,3(1H,4H)-dione, cinnolin-4(3H)-one,
pyridin-2(1H)-one, pyrimidin-2(1H)-one, pyrimidin-4(3H)-one, pyridazin-3(2H)-

30 one, 1H-pyrrolo[3,2-b]pyridin-2(3H)-one, 1H-pyrrolo[3,2-c]pyridin-2(3H)-one,
1H-pyrrolo[2,3-c]pyridin-2(3H)-one, 1H-pyrrolo[2,3-b]pyridin-2(3H)-one, 1,2-
dihydropyrazolo[3,4-d]thiazol-3-one and 4,5-dihydropyrrolo[3,4-d]thiazol-6-
one. As discussed herein, whether each ring is considered an aryl,
heteroaryl, cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl

13



adj acent carbon atons, adjacent nitrogen atons, or adjacent carbon and
nitrogen atons of the correspondi ng heterocycl oal kyl. Heterocycl oal kenyl
groups mewohkeirvsssssycl i c or polycyclic (e.g., bicyclic, pCriusgaliiosdeis4 When
nitrogen is present in a heterocycloal kenyl ring, it may, where the nature

Of 20t he ?H%Lﬁlf’l %té\‘rﬂﬁ@ %S}thr‘t"é’rﬁ%@gﬂ‘\&ﬁch% ﬁ%oiét?%@?oﬁﬁdi@dﬁ?ed state

tiona aen sul fdr 1s present et erocycl oal kenyl
r| ng, |t pasgntwtreckire he nature of the adjacent atons and groups permts,
exi st in an oxjdized ,sta,t "
et o ocyc oal kAR b aeTTS RHGERErGTSHTA. reiie SHo8IG hydr of ur any!

2, 5 di hydr of ur agyiners Chrexiferht EAMBBISBHcR rave (Re Saflicdicelropheny!
2, 5- di hydr ot hi ophenyl ), hydropyrrolyl (e.g., 2, hydr o- 1H pyrr ol yI

2, 5- di hy dfasmuka. py&»tebeq;aqmetﬁ" ryelissimersahal giffe( enly. ln tbze way the atoms are

O L RSt SOMES SLLBAR D wbHAT & P oy e

(e.g., 1, 3u§er4nb@§étﬂbmfr©wﬁag'e§1weadn dthdr 6AL Bl malRiate @pwrpedi oyl ) and
30di hydropyridine (e.g., 1,2-dihy drogﬁrldlne 1, 4-di hydropyridine). In

addi t i on epARtiomers isf ZagRINES priKiuge hdhesyaiRal o) kaayIbegysishionay be ar omati c
(e g. éESI% {éeé fél Qhi¥nhix J?é%é??%lpgpc\%)r%%y“%%'s'té:regﬁbﬁfe%'y&r] goal kenyl
ou )

gr oup is ar en Sstruc a non-aromati c carbon
nitrogen stevevisbmersitmiplee adleas? twio bggmorptricatoms, byt wtgcloape (wnher e| n the

noiety is hound to the ar tructure via non-arqnmati ¢ .ni trogen atom
i s consi dm'réar-ﬁnmﬁsemﬂf@wﬁﬁke y MESPRPNPAHNYG O IMESRII$RTBLO AT n- 8- y1

group (V‘hspﬁéé?l%/tél%v@‘?h&hbei Sf Qeéﬂﬁf dterddiso é‘rrserl\t/le&% H’éé?ﬁé’ré%o\ﬁ’téln %ﬁoaromﬂt' c
0 I y

car bon at not consi dered a heterocyc oa ken group. Exanpl es of

pol ycyclior Emeeesteregcerdarsldemt;aregmtcpwab(dzasmplang odfsymnhmt)eenstsscl oal kenyl
group fused,to,an aro scri bed

ol yeycl | B8 ToBlRaIBY; Toectbbale siBRracT Ity Tt Skcied appSHihlt or caryi )
fusedis o meCBhANAGEE Freldg™-S QKQem CWHeR KdtnpoGH& ialpkeaghantiomer

het er ocycl oal kyl , eterocgcloal enyl) include Indenyl,

2, 3-di hydtfte s.tﬂreqm@ﬁystry abeach ghinalicarberhgan baapeciiigddnyeither R or S.

benzol L Sk o R S S ATengfif PURRRORRZh i) o oxi vt
2, 3-di hyddes@h‘eteelr(ﬂ?bdb)meﬁbéhddngbn he3dik diipd r(ebgtra-adrueadrptatory) which
1, 3-di hydr oi sobenzofuranyl, 1,3 dlhédrobenzo c] i soxazol yl

2 3 di hydiNBRIE AanaRalRErSd ight 2 the havelngis of theoxediemyp Jine.
152, 3,4l hydrahearERih b AW clodePa iy deQbREEPR &SRR Yhe or

more asymmetric centers and can thus give rise to enantiomers,
diastereomers, meso isomers and other stereoisomeric forms. Unless
otherwise indicated, compounds disclosed and/or described herein include all
such possible enantiomers, diastereomers, meso isomers and other

25  stereoisomeric forms, including racemic mixtures, optically pure forms and
intermediate mixtures. Enantiomers, diastereomers, meso isomers and other
stereoisomeric forms can be prepared using chiral synthons or chiral
reagents, or resolved using conventional techniques. Unless specified
otherwise, when the compounds disclosed and/or described herein contain

30 olefinic double bonds or other centers of geometric asymmetry, it is intended
that the compounds include both E and Z isomers.

The stereochemistry depicted in the structures of cyclic meso

compounds is not absolute; rather the stereochemistry is intended to indicate
the positioning of the substituents relative to one another, e.g., cis or trans.
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1, 3-di hydrobenzo[ c]i sot hi azol yl, 2, 3-di hydrobenzo[ d] i sot hi azol yl,
2, 3-di hydr obenzo[ d] t hi azol yl, 5, 6-di hydr o-4H cycl opent a[ d] t hi azol yl,
4,5, 6, 7- twonratwdsgsbenzo[ d] t hi azol yl, 5, 6-di hydr o- 4H pyr Poirajs3914Asieihi azol y1

, 4,5,6,7-tetrahydrothi azol o[ 5, 4-c] pyridinyl, indolin-2-one, indolin-3-one,
20i soi ndof p-e}agggpe 1, 2- di hydr oi ndazol - 3- one,

1H benzo| dijl azol'-2(3H) - one, benzofuran-2(3H)-one, benzofuran-3(2H)-one,

i sobenzof uran-1(3H)-one, benzo[c]isoxa (1H) - one,

benzo[ d] i soxazol - 3( 2H) - one, benzo[ d] oxgkol 2( 3H) - one,

benzo[ b] t hi ophen-2(3H) - one, benzo[ b] tH1 Opfien- 3( 2H) - one,

benzo[ c] t hi ophen-1(3H)-one, benzalg]isatlliazol - 3( 1H) - one,

25benzo[ d] i sot hi azol - 3( 2H) - one, <gjel‘>7_o[\,ﬂ] tlhifazol - 2( 3H) - one, 4, 5-

di hydropyrrol o[ 3, 4-d] t hi azol - 6- =

1, 2-di hydr opyrazol o[ 3, 4-d] t hi azol - 3-one, qui nolin-4(3H)-one,

qui nazol i ir-id{edidedavalesipnate aadnmeihdhétedihedilwortne and pyeidyli n- 2( 1H) - one,

gui noxal i ne- 2, 3( 1H, 4H) - di one, . ci hnol i n-4( 3H) - one, ridin-2(1H)-one,
o noSpditemhon o bLnT HNGATe a8 O poon LA ROBIORT 20BIeS.

1H pyr4 ol %gez- b] pyri di n-2(3H)-one, 1H pyrrol o[ 3, 2-c] pyridin-2(3H)-one,
1H pyrrol o] 2, 3-c] pyridin-2(3H)-one, 1H pyrrol o[ 2, 3-b]pyridin-2(3H)-one,

1, 2- di hydropyrazol o[ 3, 4-d]thi azol -3-0 d
4, 5-di hydropyrrol o[ 3, 4-d] t hi azol -6- on di scussed herein, whether each
ring is considered an aryl, heteroary” cl oal kyl , cycl oal kenyl ,

het erocycl oal kyl or heterocyclo nyl _group is determined by the atom

t hrough which the noiety is bougd N E e Egggnt structure. "Hal ogen" or
"hal 0" refers to fluorine, chloNLng, brom n®_or iodine. "lIsoners" are

di fferent conpounds that have the sane nol ecul ar 5fornul a. "Stereoi soners”
ar e i sonerssintémaleddbfdesigneité ¥ dompdimdnalietdive thad funarirey enchipyradiged i n space.
"Enantioners" are stereoisoners that are non-superinposable mrror imges

of each oBHestitugNts.on the,qyglabubs NRgRIP IN SATERNTGHEIION 19 Qe aRRIBRS ¢
mxture. The Sgﬂj}@{ a compolRY &f 58S ndlEs Hehiesd 8GRI Gyim Xt ure where

appropriate. "D astereorsoners’ are 10 stereolsoners that have at | east two
asynmid r i possiblesneboisonerstararmended o be ancludedjeBooéxaraple, tiher. A "neso

compound” or "me isoner” 15 a n-aptically actiye nber. of a set of
cter eo1 sofiameolRAdE-ahe-¢-uolt Ry iR Grcby S el RubR BT L 0t “ar o ot
chiral (i yRmindiPintéiedf toSHBTBE DR ¥IsShRd WanBirReddRofRirgcul €) . The absol ute
stereochem stry is specified according to

[ [
FN N

</:N\>—N/H _

</:N\>—N/H—|:|‘
=N F and, =N F
and mixtures thereof. Unless otherwise indicated, compounds disclosed
15 and/or described herein include all possible meso isomers and mixtures
thereof.

"Tautomers" are structurally distinct isomers that interconvert by
tautomerization. Tautomerization is a form of isomerization and includes
prototropic or proton-shift tautomerization, which is considered a subset of

20  acid-base chemistry. Prototropic tautomerization or proton-shift
tautomerization involves the migration of a proton accompanied by changes in
bond order, often the interchange of a single bond with an adjacent double
bond. Where tautomerization is possible (e.g. in solution), a chemical

15



15 the Cahn-lngold-Prelog RS system Wen a conpound is a pure enantioner
the stereochem stry at each chiral carbon can be specified by either R or
S. Resol we0 200m38888ds whose absol ute configuration i s urkmasroicassche

designated (+) or (-) depending on the direction (dextro- or |evorotatory)

whi ch t he ﬂﬁbﬁ&rﬁoc%?'ttéﬁt%n%%%hﬁ%grégic% . A é@n?@\bﬁg&%%r&étiﬁ‘?% sodi um D

line. 20 rtain e conpo I scl osed and/ or descri be erein contain
one or noketoagyohtettomerizatioer 4 spatifcaexarhple ajiketo-eneletatitoreerigatiooner s,

di astereopers, nmeso isomers and qQf her stereqi soneric rns,, Unl ess

ot hor v se e RIS/ EPaEr I bR E e IR B o 7 BT OEER Bt A& -t ncl ude
al | such pofemBle ARSIKEE eRBMPle §f REICHENIBIOR is TR&Aol-R&BEr s and ot her
25st ereoi soneric forns, including racenmic mxtures, optically pure forns

and i nt er asdomeszation. uh specicaxampie 0§ phenelade datemerizatdois théner s and

Feagent s, irpBUBRE A CRRIF A ARG ERT AR oGy SRR 7l ea ™ °
ot her wi secomipelnt$ eeserimaingteirttonthpsedicied/cabadrRsethbRindrésatibn, seat ai n
300l efini c doubl e bonds or other centers of geonmetric asymmetry, it is

i nt ended HRESSSRECESHMIPIMESE. MciE iRtended that thggompoypgeirclude all”  The

st er eochepy sd: | din the structures of cyclic nmeso conpounds is not
absol ut e; Bbé%'hpeértgﬁﬁqu%rt%éreochem stry is intended to indicate the

posi ti®ni ng of “Rriotectinggrotpends theemabning dcomventomealiyt dssociated withdi ie or

trans. For exanple, . . is intended to designate a conpound wherein the
fluorine QF&?%?YVHEﬁS'§ub%-t AAIeYR ﬂﬁ%ﬁef%vevg?%@iﬁ%e p%r%r%athea cis
conf i gur atinit EﬁB ' ' 5 AT it Al ed to

desi gnat e%g&églgrr%ourll un er@?%ogﬁ)‘ﬁ&b?%g?ﬁﬂ%éa%%ﬁ%@l 535#:adstlﬁ’gsc{éﬁjl%gejnts on the
cycl obut ykarriedgpudrselaativelytoraasotbentingrotetted neadiversiteaand Isech thiditehe a

COTPOUNd b le R B Taflo R TG bR Rnglph  BBRBRE! § o5 T somers
{[3-flsor Oarletgf%ffdrét@bmﬁ%gR)UdsOber%l@éé&,%r] Srirhylel PYT HNGlHe@ng-and M ne i's
i ntended to include both cis and trans neso isoners:

G. M. Wuts, Protective Groups in Organic Synthesis, Third Edition, John

Wiley & Sons, New York (1999). For example, a “hydroxy protected form”

contains at least one hydroxy group protected with a hydroxy protecting

group. Likewise, amines and other reactive groups may similarly be

20  protected.

The term "pharmaceutically acceptable salt" refers to salts that retain
the biological effectiveness and properties of the compounds described herein
and are not biologically or otherwise undesirable. Examples of
pharmaceutically acceptable salts can be found in Berge et al.,

25  Pharmaceutical Salts, J. Pharmaceutical Sciences, January 1977, 66(1), 1-19.
In many cases, the compounds described herein are capable of forming acid
and/or base salts by virtue of the presence of amino and/or carboxyl groups or
groups similar thereto. Pharmaceutically acceptable acid addition salts can be
formed with inorganic acids and organic acids. Inorganic acids from which

30 salts can be derived include, for example, hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, and phosphoric acid. Organic acids from which
salts can be derived include, for example, acetic acid, propionic acid, glycolic
acid, pyruvic acid, lactic acid, oxalic acid, malic acid, maleic acid, malonic
acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,

16



/ N -NF and, -NF and m xtures thereof. Unless otherw se indicated,
conpounds di scl osed 15and/ or described herein include all possible neso

i somers awo 2mix3ssses t hereof . "Tautonmers” are structuralPCy/useitiosdst4 i soner s
that interconvert by tautonerization. Tautonerization is a form of

| someri zaji idNRl AR ' QNspA| tsE 9B\ bzati on,
which is %@ﬁgpﬁggg@,ﬁ subﬁ%?eﬁ’ ?%%[QQT%SLE%QB{ C |g,21et§t5|r1§§ulpr ot g?@b%i c
t aut oner i hgdriocapettiylspifonioracidhi f-tolyenasoifeniczatid ,@iednm atidend $adicyiigr at i on of a

t ] ied b h ' d , _Of t | nt h. f
Gl ol boRBOw i e esH R aBITS DRSRACO G e SR TIREIN 1 posel bl e
(e.g. in ﬁ@rg'éﬁi@%hd_cﬂgﬁﬁi@rﬂa%@lsk@t@(\;@éﬁil@lbbb‘@é ftbri AHICANRAE @Abd@erierehed. An

exanpl e of tautomerization is -enol tautonerization. A specific exanple
of ketb- eifsludeaiRroeamplat sediuins pptassiumn ditdionvamiosvnafcakidiane- 2, 4- di one

"o phenol MTESBoRY s ichafico ABpb: MlEestt 0L Al e ool ~ ' "

t aut oner i #aki Whichssdl8edniedevptingluee, fr examplée orinaty, 88€ondary, and
pyridin-4(1H)-one tautoners. Wen the conpounds described herein contain
noi eti es gﬂbﬁfb{l%ntﬂﬁst swRBiteted Ammines incding madyally, peeyrring gubstisied se, it is

e et OGP TANES Sal Ry AenBee US| BYbARsey ot ect
synt he®i sbasesincluadegisopioply fambine elrievdthylemind| diethylaomiae piriethyi@mineqact | ve sites
in a nmultifunctional co und such that a chemcal reaction can be carried
out sel ecFIRF%PX)a'ES\‘Pear?&d%gaUWﬁ%"B%CIPéﬂ’m%ﬁwgn?i‘tﬁe’f €and such that the
pharmaceutically acceptable base addition salt is chosen from ammonium,
potassium, sodium, calcium, and magnesium salts.
If the compound described herein is obtained as an acid addition salt,
15 the free base can be obtained by basifying a solution of the acid salt.
Conversely, if the compound is a free base, an addition salt, particularly a
pharmaceutically acceptable addition salt, may be produced by dissolving the
free base in a suitable organic solvent and treating the solution with an acid,
in accordance with conventional procedures for preparing acid addition salts
20 from base compounds (see, e.g., Berge et al., Pharmaceutical Salts, J.
Pharmaceutical Sciences, January 1977, 66(1), 1-19). Those skilled in the art
will recognize various synthetic methodologies that may be used to prepare
pharmaceutically acceptable addition salts.
A “solvate” is formed by the interaction of a solvent and a compound.
25  Suitable solvents include, for example, water and alcohols (e.g., ethanol).
Solvates include hydrates having any ratio of compound to water, such as
monohydrates, dihydrates and hemi-hydrates.
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
30 of compounds. Similarly, “salts” includes chelates of salts and “solvates”
includes chelates of solvates.
A “non-covalent complex” is formed by the interaction of a compound
and another molecule wherein a covalent bond is not formed between the

compound and the molecule. For example, complexation can occur through

17



group can readily be renoved after the selective reaction is conplete. A
15vari ety of protecting groups are disclosed, for exanple, in T.H G eene
and P. GwDhI20133888Pr ot ect i ve Groups in Organi c Synt hesiPET/UShémn@336d4 t i on,
John Wley & Sons, New York (1999). For exanple, a "hydroxy protected fornt

contains gbn YRR L8 EMEENY rﬂ{adri’ PbEh&RE ESndeldetds Atk aarcﬁgg‘?%gcu ng

group. Likew se, am nes and ot eactive~groups may sim

20pr ot ect @lso called ionieberding ). phachmacrwdivaleht goraptexes e indaded inrtekers to
salts thaE refain the,biol ogi cal effectiveness and properties of the
conpounds ‘B &YW Rer ei n and are not biologically or otherwi se

undesi rabl e. EXRERE®S “SrodRRPIBRES S bSubslarecRPhinlitEredah ah iAd&tivecor ound in
Berge et al., 25Pharnaceutical Salts, J. Pharmaceutical Sciences, January

1977, $6( Iess actiye formm thad s theasteansformeed (8vg o iydvetdbobie praagssgedfihar e

capable o A ' / e YNL T presence of

anm no and;) 6409@“8@1??}5&89%&%?83%&93@5@@| ysr{étr %%ﬁ?ﬁ%bg%ﬁgr maceutical ly
accept abl adamistefiflgid prodrsdsi e spaimibe absomeidnydkstridutiongawritabdightls and
organi c acids. Inorganic acids fromwhich 30salts can be derived include,
for exanpPBd/oRpaeEtRNSfitke dRid, Prodav@bmaiyike aktainedsky Making &cid, nitric
acid, and i el ' i | derived
i ncl ude, Pgﬁ\?a;tﬁ)%ﬁ%‘la‘eﬁ, %@tqo&g@mf(ﬁ.o%&%ﬁ@a@bﬁ% y(!%i?loggggtﬁ)] r pyruvic
aci d, 10 actompaand disckededcarad’oddesoribed Faarenh,) tmatlveill cindergh amal oni ¢ aci d,

succinic acid, fumaric acid, tartaric acid, citric acid, benzoi¢c acid,

ci nnami ¢ &@paf,orrﬁa%@ppge%@eogo for‘i‘érfgé{ﬂef@rﬁ-cwgé'in&he&qqé(h&gﬂrmot Pc acid, 2-
hydr oxyet By ' ct - fromi| ' A | d

ool oy e B bd ABotndCThe R RHEIBA TR pRdtth % o SEiCodfbbuill |

f or med wi trtayi procgedhispontadeougisrie g. dasway of adrygaolysis veaeton) oo e lod sal t s
can be deriyved 5include,, for examle odi um__pot assi lithium anmoni um
cal cfum  FENESRh M b RS et BaRel B AR eredae. IOt BPEATHARE: o gani ¢
basesi 4 r oghior ¢émpatdisref aThBeadgdpt mMEthé BREYEERoUH tRE @BRHRIoNBOf BBEY
secondary, and tertiary am nes; substituted am nes incl udi _nsged_nat urally
occur ri ng(&gbsn enryste araseatin el tamhiistheapradpigsisadnoiniséereédagge resi ns.

Exanpl oo Mo AHRNRARRRR Iné Seth) 6 RE AB¥hEMa b SUgTBLNY! A ne,
exogenously. Prodrugs can be obtained by converting one or more functional
groups in the active compound into another functional group, which is then

20  converted back to the original functional group when administered to the
body. For example, a hydroxyl functional group can be converted to a
sulfonate, phosphate, ester or carbonate group, which in turn can be
hydrolyzed in vivo back to the hydroxyl group. Similarly, an amino functional
group can be converted, for example, into an amide, carbamate, imine, urea,

25  phosphenyl, phosphoryl or sulfenyl functional group, which can be hydrolyzed
in vivo back to the amino group. A carboxyl functional group can be
converted, for example, into an ester (including silyl esters and thioesters),
amide or hydrazide functional group, which can be hydrolyzed in vivo back to
the carboxyl group. Examples of prodrugs include, but are not limited to,

30 phosphate, acetate, formate and benzoate derivatives of functional groups
(such as alcohol or amine groups) present in the compounds of Formula | and
other compounds disclosed and/or described herein.

The compounds disclosed and/or described herein can be enriched
isotopic forms, e.g., enriched in the content of 2H, *H, "'C, "*C and/or ™C. In
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tripropyl am ne, and et hanol am ne. In sone enbodi nents, the pharnmaceutically
accept abl e base addition salt is chosen from amoni um potassium sodium
cal ci um wodonwagssssi um salts. If the conpound descri bedPh@nseor1ios36obt ai ned
as an acid addition salt, 15the free base can be obtained by basifying a

sol ution gh te'ﬂ’?ocﬁﬁr‘n@n?%é coﬁi:%\ﬁﬁ&l%%hi’amé bt Fe'%@t SR@HQH@%ma%rﬁr% chase, an

addition salt, particularl armaceut 1 cal accept a addition salt,
may be pr ddu@eatedyfodnssam \blemgadeuefof eaembmé)yﬂhear@u;&dtﬁbldesomWW sol vent

d treat| ut Lo cui th | rd th tional
Sr“oceéﬁ?eb”€o GrERias: h3Rach 1 ety Sl6s grUEH Batotatifblinds (sce.
Ber gy f!Fnéﬁbve tfhefigacPuhd GRle R e dutatibher BRGAYL hpsGhences,

January 197 -19).” Those skill inthe art wll recognl Ze various

synt heti cdw@tqsgdcarw@re@eamlbed gyeibe Q@éerlwr@ ubspaied paapaEtes cAB AL y

ol vent  atobehEboRE Yoo S mBliold Susr B Bt T O ¢t er

and al cohReseheAdvancishaniod Bynbrlsiaies Apphtatidesif Ratigabbdi ng any ratio of
corrpound to water, such as_ nonohydrates, dihydrates and hem - gédrat es.

A "chel at BoMROUGisferDRYY Dircovedt aith Revelepaten: Géﬁb@ﬂﬁﬂ”t@eé O ion at
two (or WBL@SRBEQ% GTp?alt H§§g RS éoﬁol?BFf‘e@déngB bféde chel ates

300f conpo m 1 ar I'nclu es C ates o s and
"sol vad esOrgmd)mdmllcnllrneérmmateé Selrafaddron, 16989104115((20y6661)1t2tcamd ex" is

formed by _the int ra tlon Co und and a er. nol e ein a
coval ent Eaﬁlas,.é e TG SRARO CA ARUE S RSB A b9 For
exanpl e, gpty&p@zon can occur through van der Waal s interactions,
hydr ogen bohdifig, and el ectrostatic interactions (also called ionic

bondi ng) . SuchTherteroVathamaceotipélyxacceptable catnaredr fpharmacesticallycompound” .
The term

o1 55 act PEHBN I PIRSTS Mfes PanaPo Ao Pa y A5y SRBTEBUR ¢ pr ocessi ng
of thes 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

pharmaceutical compositions is contemplated. Supplementary active

20  ingredients can also be incorporated into the pharmaceutical compositions.

The term "active agent” is used to indicate a compound that has
biological activity. In some embodiments, an "active agent" is a compound
having therapeutic utility. In some embodiments, the compound enhances at
least one aspect of skeletal muscle function or activity, such as power output,

25  skeletal muscle force, skeletal muscle endurance, oxygen consumption,
efficiency, and/or calcium sensitivity. In some embodiments, an active agent
is a compound of Formula |, or a pharmaceutically acceptable salt thereof.

The terms "patient" and “subject” refer to an animal, such as a mammal
bird or fish. In some embodiments, the patient or subject is a mammal.

30 Mammals include, for example, mice, rats, dogs, cats, pigs, sheep, horses,
cows and humans. In some embodiments, the patient or subject is a human,
for example a human that has been or will be the object of treatment,
observation or experiment. The compounds, compositions and methods
described herein can be useful in both human therapy and veterinary

19



prodrug in the body) into an active conpound. The rational e behind

adm nistering a prodrug is to optim ze absorption, distribution,

nmet abol i sWwp 2andi3esssexcreti on of the drug. Prodrugs may IpeTalsR@EiL08361bY

maki ng a derivative of an active conpound (e.g., a conpound of Fornula | or
anot her lg??m%lqlgﬂg di scl osed and/or described herein) that will undergo a
transformati on under the conditions of use (e.g., within the body) to form
t he active conpswsed h'melnt rsiqeﬁtakmﬂatsclehwmluddseshalejakmgscle tiskeeast i ve

conpound nma roceed s o ane usl h droI S reaction)
or Tt canvel Batirynsite ot o 55 Sflspdhusgy iBers 1o MATESy e 1§ ght
acid or bas® Prléﬁgatﬂéls‘kéleftﬁrfﬁ@ééé*ﬁbébs tHO kS8R Earfnd1e ielpgenous to the
conditions of use .g., an enzyme present in the cells to which the

prodr uly i SORMPHEEs ﬁleewaﬂbrds ane thecvaniascenrapenesis obthe skeletiebmach) or t he

one or  mop8 cPHIHE dsRErSET BER héAIrkeR AGRTAGH MBBhET ™ o "

functi onatropoeiMIC, trépdHin | Srégvpin Iwrv@gm@dtswusbﬂ)rmeth@fecﬂl mal functional
group when adm nistered to the body. For exanp hydr oxyl functi onal

group canSe@esnbedimants.oskelstal Mytfpie 'n@%@%ﬁaﬁt §ke|§éﬁ|é‘ﬂuﬁﬁ49 HesUusoaait e group,
whi ch |

I 0 oA NSRS, LR okt Sl e S U B
am de]0 cacbapesing theifast, sketetal, m2§(pibcﬁ|bpm3mlyé fasﬂs&eleltajrsyakccnnemwmehyl

functional grou whi ch n be dro d in VvVivo ck_to t m no group.
A car boxyPORHE 1°’3??a'iny8f'gaé anght qrggonqrgg Ogﬁ%ﬁrﬁ ESk“gﬁ an ester

(i ncludin i d de functi onal
group, V\hlgac'%o(bgérfeg%%ﬁiﬁ?%ﬁgrzée@ |ﬁ§l§§l \st)agt é‘f?l&%l Rﬁoglzlarrég%@(yl group. Exanpl es

of prodr uyepomybside{ropaminge erowanit i tiapedin d,ar@iphgrephistand aoéirmse format e

and benzoate der es of functi.an ro su as al cohol m ne
groups) p f$ifé1?fﬁg o%ﬁ)ssn%tf aHP%ﬁﬁaEfP?C%W Red <@ H’(ﬁ‘s di scl osed
and/ ofs de§§ﬂ‘dohféhch%rﬁp6hents that otRarsPTRRMEMhaGoPFEES anstsy indescr i bed
herein can be enriched isotopic forns, e.g., enriched in thé content of 2H,

3H, 11-3 ¢ardiec MUsAel or 140. In one enbodi ment, the conmpound cont ai ns at

oSt one dout AL LAY AE, S b 8L RIS 5 8 BB P Tod s 3 ©
Such deut tHeat@eraxtifiyasfiidst skayetainmpusyle. tArusdd heady, "arduldtionegsed t he
duration of action of conpounds 5di scl osed and/or described herein.

Deut er i unT&aieshefms 3l dladyatean myrdulated”, “modulating”) refers to a
20  change in function or efficiency of one or more components of the fast skeletal

muscle sarcomere, including myosin, actin, tropomyosin, troponin C, troponin
I, and troponin T from fast skeletal muscle, including fragments and isoforms
thereof, as a direct or indirect response to the presence of a compound
described herein, relative to the activity of the fast skeletal sarcomere in the

25 absence of the compound. The change may be an increase in activity
(potentiation) or a decrease in activity (inhibition), and may be due to the
direct interaction of the compound with the sarcomere, or due to the
interaction of the compound with one or more other factors that in turn affect
the sarcomere or one or more of its components. In some embodiments,

30 modulation is a potentiation of function or efficiency of one or more
components of the fast skeletal muscle sarcomere, including myosin, actin,
tropomyosin, troponin C, troponin |, and troponin T from fast skeletal muscle,
including fragments and isoforms thereof. Modulation may be mediated by
any mechanism and at any physiological level, for example, through

20



synt hesi zed using various nethods, such as those described in: Dean, D.,
Recent Advances in the Synthesis and Applications of Radi ol abel ed Conpounds
for Drug Wo=xeunvisssssand Devel opnent, Curr. Pharm Des., PO0QS2@(1083614

Kabal ka, G et al., The Synthesis of Radi ol abel ed Conpounds vi a

100r ganongé,ag |iﬁ|dn%ﬁh§?€é§§tk%l%a%ﬁﬁéé}%%Rﬁe Jﬁl%%%onégf dclﬁlg% G 01-21; and

Evans, Synthesis o d conpounds Chem, 1981,
64(1 2) oBGNtrations. ﬁws@mrephaemamoyioralnhmyscéeeﬁmatﬂyérrmnsitbe" or

"pharmaceutical | y accept abl e XCI s any and all solvents,
di sper si oFf"tl‘Pe%J' ’Hg Bgtv}"?fé tBBﬁ%&%ﬂ 'CaFrQFYf ungal agents, isotonic
and absorpti 0”Tﬁé'téﬂhh %eﬁﬁ%‘&@a%éﬁé&ﬁe‘érﬁ@unﬁ%@ "é'ﬁ&:tﬂfa a?h'&uhwt"r?é*é% and
agents for #@ar maceutical l'y active substances is well known in the art.

Excepts i n¥othat amouat pf 8 dempaungreisclaserd andéorggéﬂmbecthermth@éﬂs ble with the

Supp! enentd91etla oS et BRCTRER e ER. wERMREbbRERAB 4TS the - o
phar maceuphtiéit i6 eeeaUfisuensreatment. Alieerapemicalgtdfieetiaganiount of sed to
|nd| cate a compound that has bi ol%&l cal activity. In sonme enbodi nents, an

"active ag@mpoune M2AY: BeB Ao W AU i@ Mdp dfRal @i €5eRsa fasponsinedeme

enbodi Mentgy RS Qtlg]g f | rmuscl e

function or ac (?WB suc &52&%@% alf)hlf"tt@%fép%%ﬁ8ﬁ8+t'\}r%uas@{5%%iﬁce

skel et@l mawodleqyemldgamra fooayayaplec tnes suipiectoond estase eongitioaeing cal ci um
In sone ment I ve agent is a conmpound of Formula

sen5|t|V| s
, or a phé?ﬁ%’cé'lﬁ W@Q%txana(ﬁg@québﬁéugﬁci the sexgfty of the diserget er ns " pati ent
and 'subj e&ﬁd.t.gﬁftﬁé deti@ilarEdiBbund Y68 dBsird mrgg[mak tPbé folRiwed, %.fh r&%n sone

enbodi nment e patient or subject Is a Oovamal's 1 nc for
exanpl e, ofa@mmﬁr&;orddmmamaespf pdrgmlstsatcmp,allrocﬁw\d’n@] canvadiydenumans. | n

oar e, BeBitiAe by BrBBrpilheR ol PPl i Pl R © M
exper'1ﬁenbmomen@%@ae@tauﬁéﬂ@s@émm@ﬁﬁanwﬁr @ﬁéﬂ%@i@byi%géy.ﬁgwdw ein can be

useful in both hurfman therapy and veterinary applications. used herein,
"skel et al conegilteationraiiteleberieal entily, putaseticallyey aglculatlng

bioavailability.
"Treatment" (and related terms, such as “treat”, “treated”, "treating")

includes one or more of: preventing a disease or disorder (i.e., causing the

20 clinical symptoms of the disease or disorder not to develop); inhibiting a
disease or disorder; slowing or arresting the development of clinical
symptoms of a disease or disorder; and/or relieving a disease or disorder (i.e.,
causing relief from or regression of clinical symptoms). The term
encompasses situations where the disease or disorder is already being

25  experienced by a patient, as well as situations where the disease or disorder
is not currently being experienced but is expected to arise. The term covers
both complete and partial reduction or prevention of the condition or disorder,
and complete or partial reduction of clinical symptoms of a disease or
disorder. Thus, compounds described and/or disclosed herein may prevent

30 an existing disease or disorder from worsening, assist in the management of
the disease or disorder, or reduce or eliminate the disease or disorder. When
used in a prophylactic manner, the compounds disclosed and/or described
herein may prevent a disease or disorder from developing or lessen the extent

of a disease or disorder that may develop.
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wel | as conponents thereof, such as skeletal nuscle fibers, the nmyofibrils
conprising the skeletal nuscle fibers, the skeletal sarconere which

5conpri sesothe/139838i bril s, and the various conponents ofPCThiS26iHmB®sH14al
sarconere descri bed herein, including skeletal myosin, actin, troponyosin,
troponin C, tr r@&g@é r é’],{gi,,, of. In
sonme enbodi mangg%eﬂr{ rgf[hal r’?d’fp@?%ﬁa ﬁgg@ té’i? skeP t%%srg@fl ssue as
wel | as cmqydmmad:ded luprfeah Pdmwmnrm&slmsmwmn thsispjbeeftlelser@het he

nyofibrils 10conprisin st ske scle fibers, the fast skeletal
sar coner e”{}ﬁctennpﬁ ??&t@é’p at?ﬁ/ hﬁ?ikygﬁanem G Component s of the
fast skel g&matmgrwgﬁre%@%ﬁ%gtt%nmn@ﬁgth dhaﬁbe§l|ﬁ9|uaﬁt@tnrﬁiﬁglcﬁt al nyosin,
actin, tropomyoSin troFomn troponin I, troponin T and fragments and

i sof orfrs an@raé@n (PbRree 6 actwam@abendctﬁ%pawd pﬁacmwéloaa(dutyawcim)scl e or a

??2‘“;2?? oty 1ATBAN Rk So BN thal RRhrolrReiAT " ATEERpE S fon T
" t her apeubidteins&oprisrisig fratedutar mbiors Lo AlItAé enyidanscontractility of fast
skel et al rruscl e. As used herein, "nodul ation' c§tand related terns, such as

"modul ate”, " mH@Hssderein; aglestivei bigdingr e seleqtyely biodiRanERIETSHOf uncti on or
efficienc r rconere,
i ncl udi ng}SFréy?(é)rse?]ﬁgl Blh{jm??,t%t r%%{)os?eﬁﬁﬂi?ﬁg@rﬁeaéﬁdna%@%ggﬁ% : ﬁgﬁrdé roponin
T frono f asppese Eietherrtwebe Farexbogileyga Eomgoend sekeatively diradate faber eof , as a
di rect or d|r res e to the presence of a co und_descri bed hereln
relative r‘ r&@?f‘\ﬂ (Sy‘ntgﬁ Cpﬁ@%p@%ﬁ@?%ﬂy @5?%3%59@'”&”% 25 absence
of the cogpgyn £ bRAgSSEREINS AlsEBGTLRASE ) pikgAtL i ati on)
or & deor SoBaHt coHiAeEiORANFISREICIEl ASHBALERSP SRORTHEh CHriKaPBR. .t
i nt er act i wathdfopomén GGnﬁbe:trOpmnmmam@IewrfamenuMe tloer orosarhemnene eraction
of the COG@BL{nd wi. t h .one ﬁ' more other factors that in turn affect the
sar coner e "G "GHENG} HB#*ée PPPPQ 61 OhPLAHIRCSEHRP B0 di ment s,
30nmodys ati on i Previded &% cafipeingfof Fension or efficiency of one or nore
components of the fast skeletal nuscle sarconere, including nyosin, actin,
tropomyosin, troponin C, tropoann I, and troponin T fromfast skel et al
nmuscl e, i ncl udi ng fragnents and i sof orms thereof. Mdul ation may be
nmedi ated by any nmechani sm and at| any physi ol ogi cal |evel, for exanple,

t hr ough X XN
N
)\ (CR®RY), R’
RS

R R® RO

Formula |
or a pharmaceutically acceptable salt thereof, wherein:

R is selected from hydrogen, halogen, CN, C alkyl, C. haloalkyl,
20 C(O)OR? C(O)NRPR®, OR? NR°RS, Ce.10 aryl and 5-10 membered heteroaryl;

R? is selected from Cs.s cycloalkyl, Csg cycloalkenyl, 3-8 membered
heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ce.10 aryl, 5-10
membered heteroaryl and NR°R®, wherein each of the Cs.g cycloalkyl, Css
cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered

25  heterocycloalkenyl, Ce.10 aryl and 5-10 membered heteroaryl groups is
optionally substituted with 1, 2, 3, 4 or 5 substituents selected from halogen,
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sensitization of the fast skeletal sarconere to contraction at |ower Ca2+
concentrations. As used herein, "efficiency" or "nuscle efficiency” neans
t he rati owof2ormisbssai cal wor k out put to t he total netabolrCe/usesit/033bne t er m
"t herapeuti caIIy effective amount™ or "effective amount” refers 5to that

amount of g ng,ﬁg gRsc{gngﬁ E@i S@ﬁmﬁgd;(@gop{er F:Pz)tdjét(o I@RER“ ficient

to affect treat as def m ni eredtoatpatrent in

need of s(@H2)NBARFHEH,)NRIG caaéqar@am& Cé(ﬁ)étRar {@HaRbRAC(QINR Rnpound

fact kol ARG A RRP R iR G &) RE R BB RIER w 1T ovary
?ependl ng(@H@pNRﬂe(sm@wl €CH% MRSGMR%NWRG ﬁmgmﬁd giat i on being
reated, the wei g (er_? he su c| ect sever of t he di sease

condi tf on CHhDeNBaSOizBuI CSQ:LNRtﬂ:he(@Us)nGgO}%gr(Gblm)n%OD@Rﬂol | oned,

readi by ol RGN B HRREATREY g (e SERERRESINR R, ™ 7 oo

t her apeut (@H&)L&(NR*)@RWG(GIS@H@RN(CW%S@T)R%qe:n—tzﬂJS@z(RanperI mental |y, for
exanple b assaéyN%ab ood concentration of the chem cal entit or

t heor et i cEPHg)S Rob et 2Ky biredataaliapi Cie glkenyl, Cocafiyst, dbmt)nGeand
related te 3t 1 e S one or nore
of : pr eveﬁ?@oalﬁygrcs;gé)éfe %@%hﬁbseée(gg%?érsggcloalkgugéﬂaﬁ?%]éo %cwl cal synptons
of theydi (s@lel§)e5<1|0 rdeseded hateroaryl, deharbiopgach oﬂthblmL@ka)a Gi.5 eeayhr

di sorder; slo r.arrestin vel opnment  of n| cal tons of a

di sease op2ﬁr%Pgechégr@ﬁ@rcyP Faké(ﬁ'(&g" &3o§§@5@;@er§f5 %@FM@PE'%”P , causing
relief fr r l4ig asses
situation w&e(r:ge%%{gﬁﬁh (E,%@Ee) gr1 ghsor e%@%%éga%%% E?ﬁg@@@@%n enced by
a pati ent substitued witls 1521 3124 006 R whbsttuents; di sease or disorder is not

currently being experienced but is expected to arise. The term covers both
conpl ete and pRPtig aelectexdm:(bmdrydmgen,mmgemEMfC{&alkylo@djehamllqn di sorder,

and conpl Jparti red ion _af clinical synptons of di sease or
di sor Her . %@Qng ém N%B 8> aniey &Y/ @%ér&o'@@m@rﬁﬂ%eﬁﬁﬁj’event
30an existing disease or d| sorder from worsenin assi st in _the managenent
of the di seaseRors aglesteddromdryorearic € eralkyli @inBaloallnd @QB3se or di sor der.

When used pr d pnge. the conpounds disclosed and/ or
descri beddlfra gﬁn (r%@ywp%e a ar sease or disorder from devel opi ng or

lessen the ext & n%fR‘aardeI 85¢ S%dg{)er% ScH’ydseerleétegtfrom Kygr%\é(el 0Ralogen,
C1.6 alkyl and C1.6 haloalkyl;

20 or alternatively, R® and R® together with the carbon atom to which they
are bound form Cgs g cycloalkyl, Cs g cycloalkenyl, 3-8 membered
heterocycloalkyl or 3-8 membered heterocycloalkenyl, each optionally
substituted with 1, 2, 3, 4 or 5 substituents selected from halogen, CN, oxo,
OR?, OC(O)R?, OC(O)OR?, NRR®, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?,

25  SO,R? SO,NRPR®, Cys alkyl and Cq¢ haloalkyl;

R’ is selected from Cs.g cycloalkyl, Cag cycloalkenyl, 3-8 membered
heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ce.10 aryl and 5-10
membered heteroaryl, each optionally substituted with 1, 2, 3,4 or 5
substituents selected from halogen, CN, oxo, OR?, OC(O)R? OC(O)OR?,

30  OC(O)NR°R®, NR°R®, NRIC(0)R? NRC(O)OR?, NR*C(O)NR R?,
NRYC(O)C(O)NRPR®, NRC(S)R?, NRC(S)OR?, NRC(S)NRPR?,
NRIC(NR®)NRPR®, NR?S(O)R?, NRYSO,R? NR!SO,NR°R®, C(O)R?, C(O)OR?,
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As used herein, "power output” of a muscle neans work/cycle tinme and may be
scaled up from PoLo/cycle tinme units based on the properties of the nuscle.
Power outwotzonens3gse nodul at ed by changi ng, for exanpl e, PaTtliSeaEtLiosH14

parameters during cyclical |ength changes, including timng of 5activation

(phase of ¢ | e frca q dytiay ®.)

" ATPase" CZ?Zrga‘?o(ﬁ;ﬁ)gngb@@fap(ﬁg\lﬁoﬁy%QRiEINPIQWR §ﬁse§€?§ cl’ ude proteins
conpri si NGO e80LNR %t@f&alkwcﬁhaﬁaﬂdaékmﬁn atkenpls Qusatkymgt,élys " sel ecti ve
bi ndi ng" or tive refere to a

f t t bi ndj
oot or Srp ARy ChneSebalkedd. Aok sien b eat kPl a4 ' IRRERA % & ot her
types. FOhe@F@é@l@alkéﬁﬁ%@%:ﬁfgl @%h?ﬁ?dl%ﬂl é(ncﬂ)Bnﬂﬁrﬁeﬁantfé?féB h%k&bﬁ?y@l troponin

Cif the conpound ﬁreferent binds troponin Cin the troponin conplex

of a fiast\l\@l%elét&@lc i shee £15iaed, @re glaeayntre alkynybfpardysoalif tGed roponin C
in the tr onere or with
troponin %\%ﬁé@ﬁﬁﬂw @ﬁﬁ?%gﬁg%&{%ﬁﬁéﬁé g a@%gﬁe?% re. 15Provided is a
conpound pétdrocyBibfkeéryl Rls % dRAINCRI( GREIA)aMINN10 ndémberethétetoaryl

groups is optionally substituted with 1, 2, 3, 4 or 5 R substituents;

R® and R®, at each occurrence, are each independently selected from

10  hydrogen, halogen and C alkyl;

X is selected from a bond, -(CHz),-, -(CH2)p,C(O)(CH2)q-, -
(CH2),O(CHz)q-, -(CH2)pS(CHz)g-, -(CH2)yNRY(CHg)g-, -(CH2)sC(O)O(CHa)q-,
-(CH2);0C(0)(CHz)q-, -(CH2),NRC(O)(CHz)q-, -(CH2),C(O)NR*(CHz)q-,
-(CH2),NRIC(O)NRYCHy)q-, -(CH2),NR?*SO,(CHy)s-, and

15 ~(CH2),SONRYCHy)q-;

or alternatively, X, R? and R, together with the carbon atoms to which
they are bound, form a 5-6 membered ring optionally containing one or more
heteroatoms selected from oxygen nitrogen and sulfur, and optionally
containing one or more double bonds, and optionally substituted with 1, 2, 3, 4
20 or 5 R'substituents;

R?, at each occurrence, is independently selected from hydrogen, Cq
alkyl, C4 haloalkyl, C,s alkenyl, C,s alkynyl, Cs g cycloalkyl, Cs. cycloalkenyl,
3-8 membered heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ce.10 aryl,
C7.11 aralkyl and 5-10 membered heteroaryl, wherein each of the C1.s alkyl,

25  Cyus alkenyl, Co alkynyl, Cs.g cycloalkyl, Csg cycloalkenyl, 3-8 membered

heterocycloalkyl, 3-8 membered heterocycloalkenyl, Cs.19 aryl, Cr7.11 aralkyl
and 5-10 membered heteroaryl groups is optionally substituted with 1, 2, 3, 4
or 5 R" substituents;

RP and R®, at each occurrence, are each independently selected from
30 hydrogen, Cq alkyl, C4¢ haloalkyl, C,.s alkenyl, C,. alkynyl, Cs.5 cycloalkyl,
Cs.s cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ce.10 aryl, C7.11 aralkyl, 5-10 membered heteroaryl,
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or a pharmaceutically acceptable salt thereof, wherein: Rl is
sel ected from hydrogen, halogen, ON, C1 6 alkyl, Cl1_6 hal oal kyl, 20

C(0) ORa, WO)NRIBEs8 ORa, NRbRc, C6_10 aryl and 5-10 nenperas2tasicoaryl ;
R2 is selected from Cm cycl oal kyI Cm cycl oal kenyl , 3-8 nenbered

het er ocyc @Egg/l 03()@?9 BRI By H%@erg,ﬁr@%} %3%%@;1@ ﬂ<yl1§ %0 o8

nmenbered h roar and Rc, ere| n e cyc
cycl oal keabklenylwi 6ra¢kme/t @bmomatww@abwoalkenﬁ Behrendzkbred

25het | ke d het i
ont | onal | DESTBRTa koS pABered Rgleraoitodkani.Er At CraePERUd From
hal ogen, affl5- %ﬂwerﬁ&éﬂ‘%ﬁﬂ%o NS naﬂ%@wﬂ@{e@)\ﬂ).ﬁw 2.3, 4

( CH2) n0C( 0) NRaRe nNRbRc, 2) nNRd ( CH2) nNRdC( 0) ORa,

( CH2) NNRdO( G)H\Ilablkatltue ) nNRdC( 0) C(0) NRbRc ( CHZ) NNRAC( S) Ra,

( CH2) NNRdC( S)ORa (CH 2)nN RAC(S) N Rbi Rc, (CHZ)nNRdC( NRe) NRbRc,

( CH2) nNRAS( 0) RRY, 8t gati)aruReBoE R, mqjerb@)dmg%m\dmm&pn( Orrpgen @)ﬂa

(CH2) nC( 0)0Ra q_CHZ) nC(0) NRbRc, (CH2)nC(S)Ra, (CH2)nC(S)ORa,

(CH2) nC(S (CH2) n( NRe) NRbRc (CH2) nSRa, (CHZ) nS(O)Ra (CHZ) nSO2Ra,
(CH2) nSO02NRbRc 01 8 aI k , 01 8 haI oal kyl -8 al ken -8 al kynyl,
(CH2)nC3_ 8 cyR oaligdah o C@I‘Tﬁ"ﬁg N %M{é?'bﬂé@@%%@ﬂ%ﬁh Pge@@&') nC8_10

§5y'8 ZPﬁ'elﬁﬁf ?’:b% BoRs ﬁ%‘%ﬂ%@ég@ﬁmym ot kgl (GD) a6 membar e
A LR T o e B S T A A

|1 ; c?gl) gcR;1 R Rﬂr(og:@O)ORB,I ©g@©)NI@R’ OR'FS, NRRa(O)RB‘;LN&d@aogn@RRyIt |
er r
VR SOk 5@%&33% hwar%a}c(qawe%wa,p(sﬁi ARSI RI TR BNy o5 o

%83 ’(;IgRng?C haI genﬁﬂ% Ii@RgﬂgRE?O hal O%WQW%WM &(éﬁbﬂﬁt ed from

C(O)NR'R, C(S)Rh C(S)OR", C(S)NRR, C(NRe)NR R/, SR", S(O)R", SO,R",

15 SO:NRR), Cis alkyl, C16 haloalkyl, Co alkenyl, Cos alkynyl, Csg cycloalkyl,
Cs.s cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Cg.1¢ aryl, C7.41 aralkyl and 5-10 membered heteroaryl,
wherein each of the C4¢ alkyl, Cy¢ alkenyl, C,5 alkynyl, Cs g cycloalkyl, Cs g
cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered

20  heterocycloalkenyl, Ce.10 aryl, Cr7.11 aralkyl and 5-10 membered heteroaryl

groups is optionally substituted with 1, 2, 3, 4 or 5 R* substituents;

or two R’ substituents bound to a single carbon atom, together with the
carbon atom to which they are both bound, form a group selected from
carbonyl, Csg cycloalkyl and 3-8 membered heterocycloalkyl;

25 RY, at each occurrence, is independently selected from C4.6 alkyl, C16
haloalkyl, phenyl, naphthyl, and C7.41 aralkyl, each optionally substituted with
1, 2, 3, 4 or 5 substituents selected from halogen, CN, OH, C1.s alkoxy, C16
alkyl and C1.6 haloalkyl;

R", at each occurrence, is independently selected from hydrogen, C1
30 alkyl, Cq4 haloalkyl, Co4 alkenyl, C,4 alkynyl, Cs.5 cycloalkyl, Cs.g cycloalkenyl,
3-8 membered heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ce.10 aryl,
C7.11 aralkyl and 5-10 membered heteroaryl, wherein each of the C1.s alkyl,
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20or alternatively, R5 and R6 together with the carbon atomto which they
are bound form Cm cycl oal kyl, Cm cycl oal kenyl, 3-8 nenbered

het er ocycwoabkiyi33gss 3- 8 nenber ed het erocycl oal kenyl , ea®hTastéionadoly
substituted with 1, 2, 3, 4 or 5 substituents selected from hal ogen, ON,

g)S(gOZRa g%(ag%éﬁ?l (%(%kgrﬁﬁ “and %algglobq]%cgﬁbgfk%ﬁ?k 38 m%ﬁ@s selst(agzeRg from
mg?/gl:ogr?drocmaiwﬂ MMemerthetmomaﬁemygg@ﬁgﬁ}ewl (ﬁ)’:thk)%ralk)a 8 nmenbered
opt 1 onal | §7aepL0 Temasrefmeibrand Salbs s Aoteneliy s P BEa Eb e2ebt f r om

hal ogen, %Mb sfllentdX( 0) Ra, OC(0) ORa, 30 OC(0) NRbRc NRbRc, NRAC(0) Ra,
NRAC( 0) ORa, NRAC(0) NRbRc, NRAC(0) C(0) NRbRc, NRAC(S)Ra, NRdC( S)ORa

NRd NRbR 0) Ra,
C(O)Cf) AT e W‘Eét%%ﬁﬁc"@@gﬁ%a)% %Rﬁggﬁé"& Rg)gNé%{lREgc&, ﬁang( )S( 0)Ra,
SO2Ra, SChiRiogen, 01s @lkyl, G habdalyh &.ealkerlyl, @2 @kahReGyb cydBaBylal kynyl |

03-8 | aal kyl , | pal kenyl 3-8 nenbered het | oal kyl, 3-8
momber od feb SYeoplieo) Reh e e AT Bakh 58 AP etg 5 10 menber ed
het er oar Yhete'?&‘é‘sﬁil@élk'er%ﬂw@e %farS/Ih@7§?~aﬁaIWIk5'J1O rﬁ@a@e@é&‘ﬁ@b@roa@? 6 al kynyl, Cm

cycl oal kyl -8 cycl oal ken mber ed heterocycl oal kyl',” 3-8 nenbered

het er ocyc%@b'ﬁ%rﬁﬂd C(®)OR?, al\rhﬂreln@aCmOfethal%ela|k1‘;‘id056 melqaﬂwbe@m het er oar yl

B anth roaPEPVCEZS Al R IR GemerdionRentent Gelbd®ed from
10hydr Ogehetéﬂ@d: ?nsl—éﬁriqgﬁwb@lréd’ heterocycloafkérsyl SEA. %Cérg: d1eardékyond,

CH2) p- - OoH2) g- C]-|2 0C]-|2 , OH2) pS( OH2
~{ Cho) hARADGRR 6 merapempsderonay| GEYR 5 ORIERA) HOURT LR 1. 2, 3, 4

(2] PR s AR BB IR) oy ol SRR A ED

X, R2 andCR3hatomjietiher with the carbon atons to which they are bound, form
a 5-6 nenbered ring optionally containing one or nore heteroatons sel ected

from pxygen ni RFogteshcanskciichee, |saﬁ@le;§m¢dehﬂ9lsblec¢émfrarrﬂhé1@g@ﬁecnr nor e
doubl e bonds, and optionally substituted w 4
H, C1. alkoxy, NHz, NH(C1.6 alkyl), N(C1.6 alkyl)z, NHC(O)C1 -6 alkyl,
NHC(O)Cy7.11 aralkyl, NHC(O)OC s alkyl, NHC(O)OC;.11 aralkyl, OC(O)C1s
alkyl, OC(O)Cy.11 aralkyl, OC(O)OC 1. alkyl, OC(O)OC7.11 aralkyl, C(O)C1.s
alkyl, C(O)Cy7.11 aralkyl, C(O)OC 1 alkyl, C(O)OC7.11 aralkyl, C1.6 alkyl, C16
20  haloalkyl, Co6 alkenyl, and Co¢ alkynyl, wherein each C1.s alkyl, Co6 alkenyl,
Cao.6 alkynyl, and Cy.44 aralkyl substituent is optionally substituted with 1, 2 or 3
substituents selected from OH, C1 alkoxy, NHy, NH(C1 alkyl), N(C1.6 alkyl)z,
NHC(O)C1.6 alkyl, NHC(O)Cy7.14 aralkyl, NHC(O)OC.s alkyl, and NHC(O)OC;-.
11 aralkyl;

25 or two R* substituents bound to a single carbon atom, together with the
carbon atom to which they are both bound, form a carbonyl group;

mis 0,1 or 2;
n, at each occurrence, independently is 0, 1 or 2;
pis0,1o0r2; and

30 qis 0, 1or2.

In some embodiments of compounds of Formulal, mis 0, i.e., a
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200or 5 Rf substituents; Ra, at each occurrence, is independently

sel ected from hydrogen, 01 6 al kyl, 01 6 hal oal kyl, 02 6 al kenyl, 02_6

al kynyl , vem2ouci3sssBkyl , Cm cycl oal kenyl, 3-8 nenbered hecemseyialossshikyl , 3-8
menber ed het erocycl oal kenyl, 06 _10 aryl, 07_11 aral kyl and 5-10 nenbered
het er oary [ 1 i ﬁﬂ%ﬁ&b I 2_6 al kynyl,
Cm cycl oamrylw,egFégnog@ﬁ@g\aﬁlén(y{b?p@%@n@#gééljaydg et erolgysléaﬁgg ri%?ﬁ 3-8 nenbered
het er ocycl oal kenyl, 06 _10 aryl, 07_11 aral kyl and 5-10 nenbered heteroaryl
groups is optionally substituted with 1, 2, 3, 4 or 5 Rf substituents; Rb
and Rc, at each occurrence, are eacl) i ndependently selected from
30hydrogen, 01 6 al kyl, 01_6Xkal oa , 02 _6 alkenyl, 02 _6 al kynyl, Cm

cycl oal kyl, Cmcycl oal kerfyl , 3-8ffrenbe¥ied hegser ogycl oal kyl, 3-8 nmenber ed
het er ocycl oal kenyl, 06_10 aryl, [7_11 afal kyl -10 nenbered heteroaryl,
C(0O)R C(O0)OR, C(O)NRIRJ and SQ2RRg, wherein eagh of the 01_6 alkyl, 02_6

al kenyl, 02_6 al kynyl, 03_8 | kenyl, 3-8 nenbered

het er ocycl oal kyl, 3-8 nenber 06_10 aryl, 07-11

aral kyl and 5-10 nenbered heteroaryl groups is optionally substituted with
1, 2, 3, 4 50r 5 Rf substituents; Rd, at e&‘h occurrence, is independently
sel ected from hydrogen and 01-6 al kyl; Re, at each occurrence, is

i ndependent |y sel ected from hydrog&orm@¥s, 1104, 01_6 al koxy, 01-6 al kyl and
01 6 hal oal kyl ; 10Rf, at each occurrence, is independently selected from

hal ogen, @NerdIRR', €2(RY AR}, ROCRO) RRand GCHR) ARbEInedWReRIn. NRAC(0) Rh,
NRAC{ 0) ORh, NRAC{0) NRI RJ, 'NRAC(0) C{0) NRI R). NRAC(S) Rh, NRAC(S)ORh,

NRIC( S NR RJ, MR BIRe) DbdiRentNERiAp Sl d SNRAR0#a | NRISA2NRI BI,  C(0) Rh,
C(0)ORh, C(O)NRIRJ, C(S)Rh, C(S)ORh, C{S)NRIRJ, C(NRe)NRI RJ, SRh, S(0)Rh,

SC2Rh, 15somRRENWIf keimuiskili oCamihaamaceiticallyiaceeptabld salt fhereofi- 6 al kyl ,
-1-6J., - 2-6J., -2-6J., 03-8 rvrinnikvi

R’I
X
R2/ | \ N RS R9
)\ R
R3 N T

R¢ R R

Formula I
wherein R", R?, R®, R*, R®, R®, R’, R®, R® and X are as defined herein.

10 In some embodiments of compounds of Formula I, Il or IIl, one of R®

and R® is hydrogen and the other is C1.5 alkyl.

In some embodiments of compounds of Formula 1, Il or lll, R® and R®
are each independently Cq¢ alkyl.

In some embodiments of compounds of Formula 1, Il or lll, R® and R®

15 are each methyl.

In some embodiments, the compounds are of Formula IV(a) or IV(b), or
a pharmaceutically acceptable salt thereof:
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03-8 cycl oal kenyl, 3-8 nenbered heterocycl oal kyl, 3-8 nenbered

het erocycl oal kenyl, 06_10 aryl, 07_11 aral kyl and 5-10 nenbered heteroaryl,
wher ei n esiolzonf13sds8 01 6 al kyl, 02_6 al kenyl, 02_6 al kymgir;usd®1833614
cycl oal kyl, 03-8 cycl oal kenyl, 3-8 nenbered heterocycl oal kyl, 3-8 nenbered
20het erocycl oal kenyl, 06_10 aryl, 0%411 aral kyl and 5-10 nenbered

het eroaryl groups is optionally substituted with 1, 2, 3, 4 or 5 RK
substituents; or two Rf substiftuents bound to a single carbon atom
together with the carbon a;g% 0 f they are both bound, forma group
sel ected from carbonyl, ®3-8 cycYpal kyFNand 3-8 nber ed heterocycl oal kyl ;
25Rg, at each occurrence, is indgpendenfly seNecAed from1l 6 alkyl, 01 _6
hal oal kyl , phenyl, naphthyl, andll07 11 _4ral kyl } each optionally substituted
with 1, 2, 3, 4o0or 5 substitﬁ S cte & om ogen, ON, OH, 01-6

al koxy, 01-6 al kyl and 01-6 hal oal kyl; Rh, gt each occurrence, is

i ndependently sel ected from hydrogen, 01-6 BO al kyl, 01-6 hal oal kyl, 02-6
al kenyl, 02-6 al kynyl, 03-8 cycl oal kyl, 03j§'cyc|oalkeny|, 3-8 nenbered
het er ocycl oal kyl, 3-8 nenbered heterocycl oal kenyl, 06 _10 aryl, 07_11

aral kyl and 5-10 nmenbered het er oargimulaié(ai n each of the 01_6 al kyl, 02-6
al kenyl, 02_6 al kynyl, 038 cycl oal kyl, 038 cycl oal kenyl, 3-8 nenbered

het er ocycl oal kyl, 3-8 nenbered hetmrocycl oal kenyl, 06 _10 aryl, 07_11

aral kyl and 5-10 nmenbered heteroarlyl groups is optionally substituted with
1, 2, 3, 4 or 5 Rk substitggnts; and RJ, at each occurrence, are each

i ndependent |y sel ected fromtyd 01 6 alkyl, 01_6 hal oal kyl, 02_6

al kenyl, 02 _6 aIkynyI,F338 cyc N cycRdal k¥nyl , 3-8 nenbered

het er ocycl oal kyl , 3-8 nenbered |het er oqycl oal 06_10 aryl, 07_11

aral kyl, 5-10 nenbered hetero R’ wherein each of the
01 6 alkyl, 01 6 hal oal kyl r302_6 | kenyh7 02 kynyl, 038 cycl oal kyl,
038 cycl oal kenyl, 3-8 nenbered het erocycl pal kyl
het er ocycl oal kenyl, 06_10 aryl, 07-11 aralkyl -10 nenbered heteroaryl
groups is optionally substituted with 1, 2, 3, 4 or 5 substituents sel ected
from hal ogen, ON, OH, 01 6 al koxy, 01 6 Qbﬁyl and 01 _6 hal oal kyl; 15Rk, at
each occurrence, is independent!yrQENERIYEP)% r om hal ogen, ON,

5 wherein R", R?, R®, R*, R, R®, R® and X are as defined herein.

In some embodiments of compounds of Formula 1, Il or lll, R® and R®
together with the carbon atom to which they are bound form Cs_g cycloalkyl,
Cs.s cycloalkenyl, 3-8 membered heterocycloalkyl or 3-8 membered
heterocycloalkenyl, each optionally substituted with 1, 2, 3, 4 or 5 substituents
10 selected from halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR?, NR°R®, C(O)R?,
C(O)OR?, C(O)NRPR?, S(O)R?, SO,R?, SONRPR, C15 alkyl and C1.¢
haloalkyl.

In some embodiments of compounds of Formula I, Il or ll, R® and R,
together with the carbon to which they are bound, form Cs¢ cycloalkyl
15  optionally substituted with 1, 2, 3, 4 or 5 substituents selected from halogen,
CN, oxo, OR?, OC(O)R?, OC(0)OR?, NR°R®, C(O)R?, C(O)OR?, C(O)NR"R?,
S(O)R?, SO,R?, SO,NRPR®, C1 alkyl and C+.¢ haloalkyl.

In some embodiments of compounds of Formula I, Il or ll, R® and R,
together with the carbon to which they are bound, form cyclopropyl,
20  cyclobutyl, cyclopentyl or cyclohexyl, each optionally substituted with 1, 2, 3, 4

28



OH, 01_6 al koxy, NH2, NH(01 6 alkyl), N(01_6 al kyl)2, NHC(0)01_ 6 alkyl,
NHC(0) 07_11 aral kyl, NHC(0)001_6 al kyl, NHC(0)007_11 aral kyl, 00(0)O01- 6

al kyl , 0()\(\70)2()171L1333.888.r al kyl , 00(0)001_6 al kyl, 00(0)007 1PCEIIIS|20(1)IJO$36®4( 0)01-6
al kyl, 0(0)07_11 aral kyl, 0(0)001-6 al kyl, 0(0) 007_11 aral kyI 01 6 al kyl,

01-6 20 h I 2 y i 6 aIkyI,
02-6 al keﬁF ?% gghtgeﬁ%k %tbeg?#én gé%eﬂ Fﬂ QJ 6 mibstl | S ozblﬂonal |y
substi t ut éldR WCIG(Q)R?CQ@)G@L@@)NR%%% §(©QR (S@iRaf ,R 0C1.6aldykoxy, NH2,
NH(01_6 al ka!a(r% Oé’ﬁ@ al ky1) 23 NHC(0)01_6 al kyl, NHC(0)07_11 aral kyl,
NHC( 0) 00128 t@;na NHC(0)007_ ii aralkyl; 250r two Rk substituents
bound to a single carbon ato to ether wwth the carbon atamto_which they
are both boundn $Pmenkeg QfUBOU'?ﬁsi Qf prmulg . Ibor Hl, % anghRn

occur r?”cﬁogétmﬁ?ﬁf‘é"t&é ohstonhléh El‘feg Edeu?ldOforHﬂ ﬂcl@outﬂ%t%ﬁ%ll' S 8\0 1 or

2. I n sone “enbodi nents OP npounds
2011/ 13388apxTite820iiH N OB&G,lMocﬁmpba’mtdeoh‘s dadectat drom halogea, phgioxaceuti cal |y

TR o O Bl IR R R SR RS AR S OB SR Formul &

I, mis 1g0d,Re; SOBNR’R®, C alkyl and C1 haloalkyl.

In some embodiments of compounds of Formula I, Il or ll, R® and R,
10  together with the carbon to which they are bound, form cyclobutyl substituted
with one substituent selected from halogen, CN, oxo, OR?, OC(O)R?,
OC(O)OR?, NRPR®, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?, SO-R?,
SO,NRPRC, C4 alkyl and C1. haloalkyl, wherein the substituent and R are in
a trans configuration with respect to one another on the cyclobutyl ring.

15 In some embodiments of compounds of Formula I, Il or ll, R® and R,
together with the carbon to which they are bound, form cyclobutyl substituted
with one substituent selected from halogen, CN, oxo, OR?, OC(O)R?,
OC(O)OR?, NRPR®, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?, SO.R?,
SO,NR°R®, C+ alkyl and C+. haloalkyl, wherein the substituent and R are in

20  a cis configuration with respect to one another on the cyclobutyl ring.

In some embodiments, the compounds are of Formula V(a) or V(b), or
a pharmaceutically acceptable salt thereof:

R R™ R"

XN
/k
N N

R4

R7

Formula V(a)
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conpound of Forrmula Il1, or a pharmaceutically acceptable salt thereof: Rl
XR-N1 RINN I R4 Formula Il wherein R13 R23 R33 R43 R53 R63 R73 -83 1-<
RO and X wioeonsi3sksBi ned herein. 10l n sonme enbodi nents ofPCTarspa@uias1of
Formula I, Il or 111, one of R5 and R6 is hydrogen and the other is 01_6
al kyl . I n sone enbodi nents qf: conpounds of Forrmula I, Il or IIl, RS
and R6 are each independently Cl_6| al kyl . I n sone enbodi nents of
conmpounds of Formula I, Il or I1l,|R5 and R6 15are each nethyl . In
sonme enbodi nents, the co of Formula IV(a) or 1V(b), or a

R3 N T
R4
R™ R"
Formula V(b)

wherein R™ and R" are each independently selected from hydrogen, halogen
and Cq alkyl, and R", R?, R®, R*, R, R®, R® and X are as defined herein.

5 In some embodiments of compounds of Formula V(a) or V(b), R™ and

R" are each hydrogen.

In some embodiments compounds of Formula V(a) or V(b), R™ and R"
are each halogen.

In some embodiments compounds of Formula V(a) or V(b), R™ and R"

10 are each fluorine.

In some embodiments compounds of Formula V(a) or V(b), one of R™
and R" is hydrogen and the other is halogen. In some embodiments of such
compounds, the halogen and R are in a trans configuration with respect to
one another on the cyclobutyl ring. In some embodiments of such

15 compounds, the halogen and R are in a cis configuration with respect to one

another on the cyclobutyl ring.

In some embodiments compounds of Formula V(a) or V(b), one of R™
and R" is hydrogen and the other is fluorine. In some embodiments of such
compounds, the fluorine and R’ are in a trans configuration with respect to

20  one another on the cyclobutyl ring. In some embodiments of such
compounds, the fluorine and R’ are in a cis configuration with respect to one

another on the cyclobutyl ring.

In some embodiments of compounds of Formula I, Il or ll, R® and R,

together with the carbon atom to which they are bound, form 3-6 membered
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X,/ RINI RBNN | R4 Fornmula IV(a) RL Fornula IV(b) 5wherein R1L, R2, R3,
R4, R7, R8, RO and X are as defined herein. I n sone enbodi nents of
conpoundswof2oHor3ass8a |, 11 or I1l, R5 and R6 together wpPCh/ush@1ma36on at om
to which they are bound form 03-8 cycl oal kyl, Cm cycl oal kenyl, 3-8 nenbered

heterOCYCh@?ér&é’;}c|c§é|k;§;§%6FP§P\§pr%§ i BbRORAN I BRI RBY Withefeh s0rtdapal Iy

substituted wth substitdents 10 sel ect’'ed from hal ogen, ON,

gég ORE, SUGkt0)Eats SBEMDRam NRoBen, CEOFm,iﬁfO@@IR@)Rt@@NNﬁR?, S( g) Ra,

Ra, C 6 ad - a o] e i ments

of conpou fcdmpzbséh 18&?)%3% %B%d%%ﬁt(?&@m%ﬁ%ﬁﬁ a[ﬁ‘;)( car bon

to which bhgx;%rr%@gwd, form Cm cycl oal kyl 15 optionally substituted with
1, 2, 3, 4 or substituents sel ected from hal ogen, O\, oxo, ORE, OC(0)Ra,

OC(0) ORa, NROR S(ﬁﬁg) yocﬁ(r@ﬂ%ﬁlcc%%u FohIRY 11 sFARRS apPRRORC, 01_6

al kyl and 01_6 hal oal n sone enbodi nents of conpounds ‘of Fornul a
|, I'l or tddgethé&SwvidimtheRGarbbogdoido which thdyearedvdamd, farnmwarziddinghey are bound,
form cycl ogrodpxl , - , .
azetidine, pyrrolidine, oxirane, oxetane or tetrahydrofuran, each of which is
optionally substituted with 1, 2, 3, 4 or 5 substituents selected from halogen,
CN, oxo, OR?, OC(O)R?, OC(0)OR?, NR°R®, C(O)R?, C(O)OR?, C(O)NR"R?,

10 S(O)R?, SO,R?, SO,NRPR®, Cy alkyl and C+.¢ haloalkyl.

In some embodiments of compounds of Formula 1, Il or lll, R® and R®
are each independently C1.¢ alkyl, or R®> and R® together with the carbon atom
to which they are bound form Cs_g cycloalkyl, Cs g cycloalkenyl, 3-8 membered
heterocycloalkyl or 3-8 membered heterocycloalkenyl, each optionally

15  substituted with 1, 2, 3, 4 or 5 substituents selected from halogen, CN, oxo,
OR?, OC(O)R?, OC(O)OR?, NRR®, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?,
SO,R?, SO.NRPR®, C1. alkyl and C1. haloalkyl.

In some embodiments of compounds of Formula 1, Il or lll, R® and R®
are each methyl, or R and R® together with the carbon atom to which they are
20  bound form Csg cycloalkyl, Css cycloalkenyl, 3-8 membered heterocycloalkyl
or 3-8 membered heterocycloalkenyl, each optionally substituted with 1, 2, 3,
4 or 5 substituents selected from halogen, CN, oxo, OR? OC(O)R?,
OC(O)OR?, NRPR®, C(O)R?, C(O)OR?, C(O)NRPR®, S(O)R?, SO-R?,
SO.NRPR®, C1.6 alkyl and C1. haloalkyl.

25 In some embodiments of compounds of Formula I, Il or Ill, R® and R®
are each independently C1 alkyl, or R®> and R®, together with the carbon to
which they are bound, form cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,
each optionally substituted with 1, 2, 3, 4 or 5 substituents selected from
halogen, CN, oxo, OR?, OC(O)R?, OC(O)OR?, NR°R®, C(O)R?, C(O)OR?,

30  C(O)NRPR®, S(O)R?, SO,R?, SO,NRPR®, C1 alkyl and C1 haloalkyl.

In some embodiments of compounds of Formula 1, Il or lll, R® and R®
are each methyl, or R® and R®, together with the carbon to which they are
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20cycl obutyl, cycl opentyl or cycl ohexyl, each optionally substituted with
1, 2, 3, 4 or 5 substituents selected from hal ogen, ON, oxo, ORE, OC(0)Ra,
OC( 0) ORa,WhiRbR(¢1338880) Ra, C(0)ORa, C(0) NRbRc, S(0)Ra, SOPRa/USIO2MBIsRc, 01 6

al kyl and 01_6 hal oal kyl. In some enbodi mrents of conmpounds of Fornula I, II
or |11, B6n | fioMA St Do £ @ whig tRh&rtdound, form
cycl obut %Og@?’i onalcl?grogggﬂspﬁtlﬂﬁ\ée vlm}dt%h dicéﬂ 2, 3, 4\@(?” cdg %%ﬁ%st ?lfﬁnegt S

sel ect ed elentedaraydralogd, GHooXaORR?, QT () IRE, COIPR2ANRIREFRE(0)RD) Ra,

I Some’ ok Rt OBIR Ebriais SPFFoNAGR - G B 78 Crs ara re, -

10t oget hepa\aliyl.t he carbon to which they are bound, form cyclobutyl
substituted with one substituent selected from hal ogen, ON, oxo, ORE,

0) Ra, 0 ﬂﬁﬁ? RoRSodi HRD , Ra,
gg(ZN??b%c, O(C):(l_zs a r{/]Pl and %I%@}fgfl %ﬁ%%m%ﬁ% n tﬁgu’slﬁl()g%(??d\é t”" and R7 are
inat rankl(&)(mf\i’(@t),rlaf isseledted froes Pagicytioatkye Ganotyiokrallanyl,hiz8cycl obut yl

i ng. 15l di t d f F la 1, Il [11, R5 d
175 gt RGeS 391 o SRS kA el by
substi tut §d10’\#nbhr1wéd$l'é¥t§rbbﬁw,%ﬁchscgt%%ﬁ shipsiutzl waen, 2Bl 4 exg,  ORE,

OC(0) Ra, OC(0)ORa, NRbRc, C(O%Ra, 0) ORa, C&g) NRbRc,aS( 0) Ra, aSOZRa,
SO2NRbRc, soastguentrselented romshalapeal &, oxoreRe; QC{AIRS StP)QRNt and R7 are

720 ° BEEIRA MR SR e L RIS SpRIEpprgre eucl ooty
V(b), or ARIONBE)NRERE NReSI? ar‘e(sfdR MRFEE)NRPRE, Fornul a V(a) Rl
NRIC(NR®)NRPR®, NR?S(O)R?, NRYSO,R? NR!SO,NR°R®, C(O)R?, C(O)OR?,
C(O)NRPR, C(S)R?, C(S)OR?, C(S)NRPR®, C(NR®)NRPR’, SR?, S(O)R?,
SO,R?, SO,NRPR®, C15 alkyl, C1s haloalkyl, C. alkenyl, Cos alkynyl, Cag
15  cycloalkyl, Csg cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ces.10 aryl, C7.11 aralkyl, and 5-10 membered heteroaryl,
wherein each of the C4¢ alkyl, Cy¢ alkenyl, C,5 alkynyl, Cs g cycloalkyl, Cs g
cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ces.10 aryl, Cz.11 aralkyl and 5-10 membered heteroaryl
20 groups is optionally substituted with 1, 2, 3, 4 or 5 R' substituents.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a) or V(b), R” is phenyl optionally substituted with 1, 2, 3, 4 or 5 substituents
selected from halogen, CN, oxo, OR?, OC(O)R? OC(0)OR? OC(O)NR°R’,
NR°R®, NRIC(0)R?, NRC(O)OR?, NRC(O)NR°R®, NRC(O)C(O)NR"R?,

25 NRIC(S)R?, NRYC(S)OR?, NRIC(S)NR°R®, NR*C(NR®)NR"R®, NR!S(0O)R?,
NRYSO,R?, NRSO,NR’R, C(O)R?, C(O)OR?, C(O)NRPR®, C(S)R?, C(S)OR?,
C(S)NR’R®, C(NR®)NRPR®, SR?, S(O)R?, SO2R?, SO.NRPR®, C1 alkyl, C16
haloalkyl, C..s alkenyl, Co¢ alkynyl, Cs.g cycloalkyl, Cs.s cycloalkenyl, 3-8
membered heterocycloalkyl, 3-8 membered heterocycloalkenyl, Cs.10 aryl, Cs.

30 11 aralkyl, and 5-10 membered heteroaryl, wherein each of the Cq alkyl, C,
alkenyl, Ca6 alkynyl, Csg cycloalkyl, Css cycloalkenyl, 3-8 membered
heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ce.10 aryl, Cr7.11 aralkyl
and 5-10 membered heteroaryl groups is optionally substituted with 1, 2, 3, 4
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Formul a V(b) wherein Rmand Rn are each independently selected from
hydr ogen, hal ogen and 01 _6 alkyl, and Rl, R2, R3, R4, R7, R8, RO and X are
as def i nesohlerei3sgsss5l n sone enbodi nents of conpounds of PEDMUs2e1a/0846a) or

V(b), Rm and Rn are each hydrogen. In sonme enbodi nents conpounds of
Formul a Vgap s Me,enM and Rn are each hal ogen. I n sone
enbodi nent's comlJJoungs of Formula V(a) or V(b), Rmand Rn 10are each

fluorine. i 10 SOpBURSIRRIITRG onREnHRd. Of FBRAOUI, ¥Fg) o VD), one

of Rmand Rn is rogen an 0 ogen. I'n sohe enbodi nents of
such conpphadsacduticaabocsptalledsaRtharedfi n a trans configuration with
respect to one another on the cyclobutyl ring. In sone enbodi nents of such
15conmpounds, the halogen apd R7 are in a cis configuration with respect to
one anot her on the cycl obutyl ring. I n sone enbodi nents conpounds of
Formula V(a) or V(b f Rmand Rn is hydrogen and the other is
fluorine. In sone of such conpounds, the uorine and R7 are in
a trans confi guRation ect to 20 one anot | he cycl obut vyl

ring. In sone enbodi nrents of spuch conpounds, the re—aRl] R7 are in a
cis configuration with to ong@ppbher on obutyl ring.
In sone enbodi nent 5,3 nda~qf~For nul a , R5 and R6,

together with the carbon atomto ich they af% bound, form 3-6 nenbered
het er ocycl oal kyl , each of which i optionalg{ sypstituted wth 1, 2, 3, 4
or 5 substituents selected from hBI“ogen, ON, oxo0, ORE, OC(0)Ra, OC(0)ORa,
NRbRc, C(0)Ra, C(0)ORa, C(0)NRbRc, S(0)Ra, SO2Ra, S2NRbRc, 01-6 al kyl and
01_6 hal oal kyl. 5In sone enbodi nenEsrnadladcdnpounds of Formula I, 1 or 111,
R5 and R6,

whereinris 0, 1, 2,3 or4, and R', R, R, R*, R*, R%, R®, R%, R, X and m are

as defined herein.

In some embodiments, the compounds are of Formula Vll(a) or VII(b),

or a pharmaceutically acceptable salt thereof:

R1
X
R2/ f\N
/k
R3 N N \
| | —— R,
R4
10 Z
Formula Vli(a)
R1
/x
R2 \ N R8 R9 / |
| I_(Rf)r
/ \
R3 N T

R4

Formula VII(b)
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together with the carbon atomto which they are bound, form aziridine,
azetidine, pyrrolidine, oxirane, oxetane or tetrahydrofuran, each of which
is optiomaDl2grigsbes8i tuted with 1, 2, 3, 4 or 5 substituencrass@hmsiced from
hal ogen, ON, oxo, ORE, OC(0)Ra, OC(0)ORa, NRbRc, C(0)Ra, C(0)ORa,

C(0) NRORe A5 0160, 1 SRRy 4 STRMROIR?, (.60, P kith, rhoOR e BRI

I n sonme enbodi nents’ of ‘conpounds of Forrula I, I'l or 111, an are
each i ndeperaiently 01 6 al kyl, or R5 and R6 together with the carbon atom

to which they are bound form Cm cycl oal kyl, Cm cycl oal kenyl, 3-8 nenbered
het er ocycl oal kid someEnBoagimeets;dhédedbmpocyds @dd bERAgtmuleadi(amriang)l y 15
oxo, ORa, OCBPhPRRACex Ry ReCeRRPIESalNe @ C(0)O0Ra, C(0)NRoRc, S(0)Ra,
SQ2Ra, S2NRbRc, 01 6 al kyl and 01_6 hal oal kyl . In some enbodi ments
hey are 20 bound form Cm
cycl oal kyl, Cm cycl oal kenyl, 348 nenberedy/het erocycl oal kyl or 3-8 nenbered
substituents sel ected from|hal ogen, ON; ORE, OC(0)Ra, OC(0)ORa, NRbRc,
C(0)Ra, C(0)ORa, C(0)NRbRc,||S(0)Ra, SO2Rg 2NRbRc, 01-6 al kyl and 01_6
hal oal kyl . 25l n sone enbodirnent s\ conp
and R6 are each indepeiently 81 6 al'kyl, or , together with the
carbon to which they are bound, form dqycl oprqpyl, eRYt yl, cycl opentyl
substi§uents sel ected from hal ogen, , 0XO,
C(0)Ra, C(0)ORa, 30C(0)NRb Rc, S(0)Ra, SO2Ra, SO2NRbRc, 01_6 al kyl and 01_6
R6 are each nethyl, or R5 and R6, together With the carbon to which they
are bound, formcyclobutyl opyjionally substituted with 1, 2, 3, 4 or 5
C(0)Ra, C(0)ORa, C(0)NRbRc, J(0)Ra, SO2Ra, SO2NRbRc, 01-6 al kyl and 01-6
hal oal kyl . 5In sone g di of conpounds of ulal, I, I, IV(a),
cycl oal kenyl, 3-8 nenbere er gcycl oyl @{f)
het er ocycl oal kenyl , 06_10]laryl d 5-10 het erdparyl, each
optional | y substituted, , ent s sel ected from
NRdC(0) ORa, NRAC(0) NRbRc, NRIC(0) C(0) NRb dC(S) Ra, NRAC(S) ORa,
NRAC( S) NRbRc, NRAC( NRe) NRoRc, NRIS(®‘Ra, 02Ra, NRASO2NRbRc, C(0) Ra,

substituted with 1, 2, 3, 4 or 5 substituents selected from hal ogen, ON,

of conpounds of Forrmula I, I 11, Rs ang. R6 are each nethyl, or RS and

het er ocycl oal kenyl ,R@a/ch uted with 1, 2, 3, 4 or 5
grmula I, 11 or 111, R5

or cycl ohexyl, each optionally substituted w 1,

hal oal kyl . I n some enbodi ments ofpteipeynfsyof Formula I, 11 or Il1l, RS and

substituents selected from hal ogen, ON, oxo, ORE, OC(0)Ra, OC(0)ORa, NRbRc,

I V(b), V(a) or V(I®, R7 Iy sel eened from Q3-8 cy yl, 03-8

hal ogen, ON, oxo, ORE OC( 0) NRbRc, NRbRc, NRAC(0) Ra,

C(0) ORa,

R™M R"
Formula VIlI(b)

wherein R™ and R" are each independently selected from hydrogen, halogen
10 andCisalkyl;ris0,1,2,30r4;and R, R4 R®, R*, R®, R°, R"and X are as
defined herein.

In some embodiments of compounds of Formula VllI(a) or Vlli(b), R™
and R" are each hydrogen.

In some embodiments compounds of Formula Vlli(a) or VIII(b), R™ and
15 R" are each halogen.

In some embodiments compounds of Formula Vlli(a) or VIII(b), R™ and
R" are each fluorine.
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C(0) NRbRc, C(S)Ra, C(S)ORa, C(S)NRbRc, C(NRe)NRbRc, SRa, S(0)Ra, SO2Ra,
S2NRbRc, 01-6 al kyl, 01 6 hal oal kyl, 02 _6 al kenyl, 02 6 al kynyl, 03-8
15cycl oalw9l2p110334838cycl oal kenyl , 3-8 nenber ed het er ocyclPO&IUSPI11/033684
menber ed het erocycl oal kenyl, 06_10 aryl, 07_11 aral kyl, and 5-10 nenbered

het eroaryl, mﬁ{%rﬂe%ﬁﬁcﬂ%eh@%%péu%é‘wFo%gr\ggga? 'VIL%-@né‘gky”yl

cycl oal kyl, 03-8 cyclo ered het menber ed
het er ocyc Rﬂ‘aﬂdeﬁ{} is hyBogen andlthe (OThar]lS aaktigenl Iamdn'fe embnémhmted)fhet eroaryl

20 t | | ub
2007 0UpS LEa Bk RRAhAY. GRS £t M B Bo e h Blrans o dBRghE S )
or V(b), Wﬁh'rés;@é@% loneRdroehet dthh%Ué}ii:’ldBUNIQﬁwg‘M Ih*'Solne 8mb%d|rﬁe@t"s ol

substituents sel ected from hal ogen, "ON, oXxo, OC(0) Ra, OC(0)ORa,

%( a)R gié(bgaucmmm@ounmcbem@gm@( tlf)eom&enMNRdg(sm? mr;ggzts cmg(rgtgqga 0) NRbRc,
e C
NRASO2Ra, W,@ﬁ& %%ggg%’ﬁ%%%%@’b@ﬁg Rc, O(S)Ra, C(S)ORa,

e L o ies Aoy B oSN S 088, b iyt

3-8 WenbeRE%ﬁtﬁRersOﬁydrbgéh lavb.thé othdragnassse. hﬂ%@@)&ﬁ@@&.ﬂ%@m@ of 06_10 aryl,
07_ 30ii aralkyl, and 510 nmenbered heteroaryl, wherein each of the 01 6

al Kyl , 02sechcempplnds2he flabkipeyand tbemeayb'llrtgaaweylh a fi3ng cepligwatiaenyl , 3-8

07 1110y 2Py reSisiad Dot Arade e T S Ble PR SEBoSIMPR unet 4 ut e
with 1, 2Zgsuéh cdmpbuhdKftheulbsting w@atte phenyl ridglakoinea egtuomfigenition t he

conpounds are of Formula VI, or a pharmaceutically acceptable salt thereof:
Rl x R2N wih)yespect to one another on the cyclobutyl ring.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),

V(a) or V(b), R” is selected from phenyl, 2-fluorophenyl, 3-fluorophenyl, 2, 4-

15 difluorophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 4-fluorophenyl, 2-
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2, 4-dichlorophenyl, 3,4-
dichlorophenyl, 3,5-dichlorophenyl, 2-methylphenyl, 3-methylphenyl, 2, 4-
dimethylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl, 2-
(hydroxymethyl)phenyl, 3-(hydroxymethyl)phenyl, 4-(hydroxymethyl)phenyl, 2-

20  (aminomethyl)phenyl, 3-(aminomethyl)phenyl, 4-(aminomethyl)phenyl, 2-
phenol, 3-phenol, 4-phenol, 2-methoxyphenyl, 3-methoxyphenyl, 4-
methoxyphenyl, 2-difluoromethoxyphenyl, 3-difluoromethoxyphenyl, 4-
difluoromethoxyphenyl, 2-trifluoromethoxyphenyl, 3-trifluoromethoxyphenyl, 4-
trifluoromethoxyphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 2-

25  benzamine, 3-benzamide, 4-benzamide, N-mehtyl-2-benzamine, N-methyl-3-
benzamide, N-methyl-4-benzamide, N,N-dimethyl-2-benzamine, N,N-

dimethyl-3-benzamide, and N,N-dimethyl-4-benzamide.

In some embodiments of compounds of Formula I, Il, 1ll, IV(a), IV(b),
V(a) or V(b), R” is 5-10 membered heteroaryl optionally substituted with 1, 2,
30 3, 4 or 5 substituents selected from halogen, CN, oxo, OR? OC(O)R?,
OC(O)OR?, OC(O)NRPR?, NR°R®, NRC(0)R?, NRIC(0)OR?, NRC(O)NR°R®,
NRC(O)C(O)NR"R®, NRC(S)R?, NRYC(S)OR?, NRIC(S)NR°R",
NRIC(NR®)NRPR®, NR?S(O)R?, NRSO;R? NR!SO,NR°R®, C(O)R?, C(O)OR?,
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_(CRBR9) RBNN I R4 5Formula VI whereinr is 0, 1, 2, 3 or 4, and Rl, R2,

R3, R4, R5, R6, R8, RO, Rf, X and mare as defined herein.

In sone

enbodi merwe,20t1s3gs8npounds are of Fornula VII(a) or VI @oX/user11433614

pharmaceutically acceptable salt thereof: RIL R2/ XN I R3NN | R4

10

15

20

25

30

C(O)NRPR, C(S)R?, C(S)OR?, C(S)NRPR®, C(NR®)NRPR’, SR?, S(O)R?,
SO,R?, SO,NRPR®, C15 alkyl, C1s haloalkyl, C. alkenyl, Cos alkynyl, Cag
cycloalkyl, Cs.g cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ces.10 aryl, C7.11 aralkyl, and 5-10 membered heteroaryl,
wherein each of the C4¢ alkyl, Cy¢ alkenyl, C,5 alkynyl, Cs g cycloalkyl, Cs g
cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ces.10 aryl, Cz.11 aralkyl and 5-10 membered heteroaryl
groups is optionally substituted with 1, 2, 3, 4 or 5 R substituents.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a) or V(b), R”is pyridyl optionally substituted with 1, 2, 3, 4 or 5 substituents
selected from halogen, CN, oxo, OR?, OC(O)R? OC(O)OR?, OC(O)NR°RS,
NR°R®, NRIC(0)R?, NRC(O)OR?, NRC(O)NR°R®, NRC(O)C(O)NR"R?,
NRIC(S)R?, NRC(S)OR?, NRYC(S)NRPR®, NR*C(NR®)NR"R®, NR!S(0O)R?,
NRYSO,R?, NRSO,NR’R, C(O)R?, C(O)OR?, C(O)NRPR®, C(S)R?, C(S)OR?,
C(S)NR’R®, C(NR®)NRPR®, SR?, S(O)R?, SO2R?, SO.NRPR®, C1 alkyl, C16
haloalkyl, C..s alkenyl, Co¢ alkynyl, Cs.g cycloalkyl, Cs.s cycloalkenyl, 3-8
membered heterocycloalkyl, 3-8 membered heterocycloalkenyl, Cs.10 aryl, Cs.
11 aralkyl, and 5-10 membered heteroaryl, wherein each of the C4 alkyl, Cy6
alkenyl, Ca6 alkynyl, Csg cycloalkyl, Css cycloalkenyl, 3-8 membered
heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ce.10 aryl, Cr7.11 aralkyl
and 5-10 membered heteroaryl groups is optionally substituted with 1, 2, 3, 4
or 5 R substituents.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a) or V(b), R’ is selected from 2-pyridyl, 3-pyridyl and 4-pyridyl, each
optionally substituted with 1, 2, 3, 4 or 5 substituents selected from halogen,
CN, oxo, OR?, OC(0)R?, OC(O)OR?, OC(O)NR"R®, NR°R®, NRC(O)R?,
NRC(O)OR?, NRC(O)NR"R®, NRC(0O)C(O)NRPR®, NRC(S)R?,
NRIC(S)OR?, NRC(S)NR"R®, NRIC(NR®)NRPR®, NR?S(O)R?, NR*SO,R?,
NRISO,NRPR®, C(O)R?, C(0)OR?, C(O)NRPR®, C(S)R?, C(S)OR?, C(S)NR°R,
C(NR®)NRPR®, SR?, S(O)R?, SO,R?, SO.NRPR®, C1 alkyl, C1 haloalkyl, Co.
alkenyl, Ca6 alkynyl, Cs6 cycloalkyl, Css cycloalkenyl, 3-6 membered
heterocycloalkyl, 3-6 membered heterocycloalkenyl, phenyl, naphthyl, C7.11
aralkyl, and 5-10 membered heteroaryl, wherein each of the C alkyl, Co6
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(R1 10 Formula VI1(a) RL Formula VII(b) 33 whereinr is O, 1, 2, 3 or

4, and Rl, R2, R3, R4, R8, RO, Rf and X are as defined herein. In
sonme enbodpDreents3888he conpounds are of Formula VIII(a) @CTNISRO1ilo}3610r a
pharmaceutically acceptable salt thereof: 5 Formula VIl (a)

alkenyl, Co6 alkynyl, Cs_g cycloalkyl, Cs.g cycloalkenyl, 3-8 membered
heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ces.1o aryl, C7.11 aralkyl
and 5-10 membered heteroaryl groups is optionally substituted with 1, 2, 3, 4
or 5 R substituents.

5 In some embodiments, the compounds are of Formula IX, or a

pharmaceutically acceptable salt thereof:

R']
/x
R? \N = |
| T (R,
= (CR®R%), X )
R3 N N N

FL R® RO
Formula IX

whereinris 0,1, 2,30r4,and R", R%, R®, R*, R®>, R®, R®, R?, R', X and m are
10  as defined herein.

In some embodiments, the compounds are of Formula X(a) or X(b), or
a pharmaceutically acceptable salt thereof:

R1
X
re” | Y
- N)\T A

Formula X(a)
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R1 RYRn Formula VI1I1(b) wherein Rmand Rn are each independently
sel ected from hydrogen, halogen 10and 01 6 alkyl; r is O, 1, 2, 3 or 4; and
Rl, R23 RSO 2333888 r< RI9, Rf and X are as defined her eiP0T/US2011/0336m4 SONE
enbodi ments of conpounds of Formula VIllI(a) or VIII(b), Rmand Rn are each

hydr ogen. R

Formula X(b)

whereinris 0, 1, 2, 3or 4, and R", R?, R®, R*, R®, R, R"and X are as defined
herein.

5 In some embodiments, the compounds are of Formula Xl(a) or XI(b), or

a pharmaceutically acceptable salt thereof:

R1

RM R"
X
R2/ | X N
/k
R3 N N \
| [
4
R N A

Formula Xl(a)

R1
X
R2/ X N
| —— R,
=
R3 N T

R4

R™ R"
10 Formula XI(b)

wherein R™ and R" are each independently selected from hydrogen, halogen
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I n sone enbodi nents conpounds of Fornmula VIll(a) or VIII(b), Rmand 15Rn
are each hal ogen. I n sone enbodi nents conpounds of Fornula VIII(a) or
VI (b), Wonandi3gsssare each fluorine. I n sonme enpodiiusent®3mefspounds
of Formula VIIl(a) or VIII(b), one of Rmand Rn is hydrogen and the ot her

| s hal ogegnqld) SAKR; FRIPA, FERLG LhngUeh FPORPORNGR, RONR! B 90&R And the

phenyl ring are inm a trans CO?I guration wth respect to one another on the
cycl obut yHefinegyhetein.sone enbodi nents of 5such conpounds, the hal ogen and
the phenyl ring are in a cis configuration with respect to one another on

the cycl obutyl I sovge drmbadimenerbochmpotisdsonfporumds Xifa) lee i) aRVidnid( a) or
VIT1(b), one of Rmand Rn is hydrogen and the other is fluorine. In sone
embodi menfs ¢ e8GR NYEEgSHunds, the fluorine and the phenyl ring are in a

trans configuration 10 with respect to one_another on the cycl obutyl ring.
In sone enbodi Hes@resMieAiMentheduRaYNAS ﬁfeFﬁﬂf’ﬂ!dﬁl)ﬂ(aa)ﬁd(KMe&p ring are

inacis W th respect to one another on the cycl obutyl ring.
In some e%gé%%%yeh tolgg corrpounds of Formula I, I, IIlI, IV(a) I V( b), V(a)

or V(b), R7 is sel ecte m phenyl , 2- fI 0 aphe 2, 4-
15di f | uor ophenl rﬁez?’@??‘f'ﬁ‘&f‘gspﬁ%%w”%s% ﬁ@ﬁ%@@f% bL}Ahf Wﬁf phenyl

2- chl or opheayén f|§o,q>({'é_orophenyl , 4-chl orophenyl, 2, 4-dichlorophenyl, 3, 4-
di chl orophenyl, 3, 5-di chl orophenyl, 2- nethylphenyl 3- et hyl phenyl , 2, 4-

di et hyl phenyl |, rﬂe@n%d]ﬁeﬁ@@dﬂnpoﬁ (‘%gf FBFnWIb@h 36r XI@@) one of R™
(hydr oxynet hyl ) phenyl hydr oxynet phenyl, y r oxynet yI)phenyI 2-
20( amonmend\R @hgdgdg,ene}ar(chﬂnemihat Isyha)lqmg@“nyln, smneamtmﬂmeh;a Oficuin 2-

h | h | h | h th
P oy prElPOthtey thB I ESen A0 QIR AY are T AT iate a0 ee %é'ﬁmw'tm
di f1 uor orrﬁés”yééywﬂ@mbnotzre? bhfthé@&@%@bf}@fﬁbﬁ@hq’rﬁ‘%bme%rﬁbb&h&é?ﬂ@ﬁ?émﬁ@?(ypheny|

4- trifluoronmethoxyphen 2 anophen 3- cyanophenyl cyanophenyl, 2-
25benzani ﬁ@mpgub@ﬁztgmfwiogm@ﬁMw&y NPgreNe Y12 ZisearHigwration Withet hy| - 3-

N Nt e hyrERsch s A BRRE A B v BobEbh 5o benzamt ae.

15 In some embodiments compounds of Formula Xl(a) or Xl(b), one of R™
and R" is hydrogen and the other is fluorine. In some embodiments of such
compounds, the fluorine and the pyridyl ring are in a trans configuration with
respect to one another on the cyclobutyl ring. In some embodiments of such
compounds, the fluorine and the pyridyl ring are in a cis configuration with

20 respect to one another on the cyclobutyl ring.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),

V(a) or V(b), R" is selected from pyrid-2-yl, 3-fluoro-pyrid-2-yl, 4-fluoro-pyrid-2-
yl, 5-fluoro-pyrid-2-yl, 6-fluoro-pyrid-2-yl, 3-chloro-pyrid-2-yl, 4-chloro-pyrid-2-
yl, 5-chloro-pyrid-2-yl, 6-chloro-pyrid-2-yl, 3-cyano-pyrid-2-yl, 4-cyano-pyrid-2-

25 yl, 5-cyano-pyrid-2-yl, 6-cyano-pyrid-2-yl, 3-methyl-pyrid-2-yl, 4-methyl-pyrid-
2-yl, 5-methyl-pyrid-2-yl, 6-methyl-pyrid-2-yl, 3-difluoromethyl-pyrid-2-yl,
4-difluoromethyl-pyrid-2-yl, 5-difluoromethyl-pyrid-2-yl, 6-difluoromethyl-pyrid-
2-yl, 3-trifluoromethyl-pyrid-2-yl, 4-trifluoromethyl-pyrid-2-yl, 5-trifluoromethyl-
pyrid-2-yl, 6-trifluoromethyl-pyrid-2-yl, 3-hydroxymethyl-pyrid-2-yl,

30  4-hydroxymethyl-pyrid-2-yl, 5-hydroxymethyl-pyrid-2-yl, 6-hydroxymethyl-
pyrid-2-yl, 3-aminomethyl-pyrid-2-yl, 4-aminomethyl-pyrid-2-yl,
5-aminomethyl-pyrid-2-yl, 6-aminomethyl-pyrid-2-yl, 3-hydroxy-pyrid-2-yl,
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In sonme enbodi nents of conpounds of Formula I, I, I, 1V(a), 1V(b), V(a)
or V(b), R7 is 5-10 nenbered heteroaryl optionally substituted with 1, 2,
30 3, 4 owORo0swM33888t uent s sel ected from hal ogen, ON, ox®CTWORE)1108%60) Ra,
OC(0) ORa, OC(0) NRbRc, NRbRc, NRAIC(0)Ra, NRAC(0)ORa, NRIC(0) NRbRc,

NRAS( 0) R NOCOP RSO ONEL PYer 0 o O BB Py R R o) e
(S et sy s S 5
cycl oal keﬁ;fﬁ{ UGsOmEthoNyaP 5}/ hé’ﬂ ‘fg&v Qfﬁ?my pyrlg-%lﬁg-q?h@romquoxy-

het er ocychpad e ys-difirdP e |fyﬁtiﬂ&w éthdxp-pyRdepber ed
heteroaryFWdéV\he)g%/elrll eacheofd%yh%ﬁo kyl, om 6 é?_-pinyl WBZ 6 al kynyl, Cm

cycl oal ky#-trifigeremsiaoxyapyiéchatyl, @ira‘luemmgtrmyw@r%w@ GAuREEMEBO-y neNber ed

oroups. | PP Ty BubleRitip:a Y rhelivib oy RS gy SR ORIG BrE . o
some errbog heetRyItHie-pyad g, chaﬁ@dimlh@eprridl-z yl, |41 carb‘d&émldd Wﬁi}d 2-10V(a)

or V(b), is pyri dyl optlonal y substituted with 1, or 5
subst it ueMlt §- sathaxestde-pyFis2ayloBeaarboxemigespyiiske:yl 6003 ﬁe\orocﬁ:( 0) ORa,

OC(O)NRbR&q\w%__ C(0) Ra, NRJC(0)ORa, NRAC(0) NRbRc, NRAC(0) C( 0) NRbRC,
NRIC( S) Ra " NRAC(S) NRoRc, NRAC(NRe) NRoRc, NRAS(0)Ra, NRASO2Ra,

e i R e e Ly W o R oy

al kenyl , QZaoral(oy, R is Qf&e&e@wnﬁ)@ymi&ylozﬂaow F@@-Bk)ﬁnédﬂuo%ﬁ yriiggber ed

heterocycloalk |, 3-8 nenbered heterocycl oal keny 06_10 aryl, 07 11

ar al kyl , s @-TB10T0-PYEREY o §- faremyaeyd- y areblerorPYisk B ybF- PW@FQ)W@dﬁ_ Fkyl, 02-6

| k |, d
Z‘Ohi?érocgcﬁam@W&’.—%ﬁ%ﬁ bR BRE Sy, D% Anbrshial fenWand: W-”%?ere
?r al kyI ayk;l 55Gyh®0WWeb3?dtG"?:]?T®ﬂWd gyl ompmethysl mwtd()?y%ln?eﬂw#iyof C(r)udut) eﬁdvm E) P

SUDST | S | S u S
For mul 5. 1 3915 T1etny IR Y BBy oy ST OTRA S GOr et om

2-pyridyl 4. d?ﬂdiﬁfgh@fﬁ K |d43 2?”5' &ﬁuoro%’é)cﬁ H%?/P&H%é#b%&h%%@w th 1,

2, 3, 4 or 5 su stltu ected from al’ogen 0) Ra,
OC( 0) ORa, BQC(Z}IWN@RmneM%BgndﬁRﬂCeﬂblmmrommql(nyﬂaa’j yINRetG{l 0P maiRivaRb y |-

NRAC(0) X Bbrll\IéQ%Rﬁ 6-'P|I’|ﬁgu%(r§r)n§ﬁﬁyl-pyrid-3-yl, 2-hydroxymethyl-pyrid-3-yl,
4-hydroxymethyl-pyrid-3-yl, 5-hydroxymethyl-pyrid-3-yl, 6-hydroxymethyl-

20  pyrid-3-yl, 2-aminomethyl-pyrid-3-yl, 4-aminomethyl-pyrid-3-yl,
5-aminomethyl-pyrid-3-yl, 6-aminomethyl-pyrid-3-yl, 2-hydroxy-pyrid-3-yl,
4-hydroxy-pyrid-3-yl, 5-hydroxy-pyrid-3-yl, 6-hydroxy-pyrid-3-yl, 2-methoxy-
pyrid-3-yl, 4-methoxy-pyrid-3-yl, 5-methoxy-pyrid-3-yl, 6-methoxy-pyrid-3-yl,
2-difluoromethoxy-pyrid-3-yl, 4-difluoromethoxy-pyrid-3-yl, 5-difluoromethoxy-

25  pyrid-3-yl, 6-difluoromethoxy-pyrid-3-yl, 2-trifluoromethoxy-pyrid-3-yl,
4-trifluoromethoxy-pyrid-3-yl, 5-trifluoromethoxy-pyrid-3-yl, 6-trifluoromethoxy-
pyrid-3-yl, 2-methylthio-pyrid-3-yl, 4-methylthio-pyrid-3-yl, 5-methylthio-pyrid-
3-yl, 6-methylthio-pyrid-3-yl, 2-carboxamide-pyrid-3-yl, 4-carboxamide-pyrid-3-
yl, 5- carboxamide-pyrid-3-yl and 6- carboxamide-pyrid-3-yl.

30 In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIli(b), IX, X(a), X(b), Xl(a) or XI(b), X is
selected from a bond, -(CHz)p-, -(CH2),O(CH2)4-, -(CH2),C(O)(CH2)q-, -
(CH2)pS(CH2)q-, -(CH2)NRY(CHz)q-, (CH2),C(O)O(CH2)q-
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NRAC( S) ORa, NRAC(S) NRbRc, NRIC(NRe) NRbRc, NRAS(0) Ra, NRdSO2Ra, NRISO02NRbRc,
C(0)Ra, C(0)ORa, C(0)NRbRc, C(S)Ra, C(S)ORa, C(S)NRbRc, 30C(NRe)NRbRc, SRa,
S(0) Ra, SUPRa11/1SE#BIRbRc, 01 6 al kyl, 01 6 hal oal kyl, 02P6TAlISk@nyPB36102- 6

al kynyl, 03-6 cycloal kyl, 03-6 cycl oal kenyl, 3-6 nmenbered heterocycl oal kyl,

3-6 nenber I s apl |_Lkyl , and 5-10
nmenber ed h(gﬁ-leplgﬁa?g(?ﬁa\ﬁ\ﬁprel nﬂéﬁpéﬁ @@Xbmg‘l gépl%ng(@Y d(gq-b?(kenyl 02-6
al kynyl, a&H)NRIGE)NRY(CldR),8 -(GH1)eRIGD g(IQHﬁq—Bamdanbered het erocycl oal kyl ,
3-8 nmenber h Y, | kenyl, C6_10 aryl, C7_11 aral kyl and 5-10

menber ed r@&)ﬁ@fﬁd&@& is opti onaIIy substltut ed wwth 1, 2, 3, 4 or 5
Rf substituents. 5ln sonme enbodi nents, the conr'pounds are of Forrml alX or

a phar maceut i ch pomg &rebrdimestsal @Orf‘ﬂ‘élﬂ"&ﬁo‘c FrarmuigdNL I (), |\2§@{)CR8R9) " NN
N 1 Ras Fotmy &dbySvi, Vi), VIib), Vilia), VIII(b), IX, X(a), X(b), XI(a) or XI(b), X is a
bond.

In some embodiments, the compound is of Formula Xll(a), XII(b),
Xll(c), XII(d), XlI(e), XII(f), XIl(g), XII(h), XII(i), XII(j), XH(k), XII({1), XH(m), XII(n)
or Xll(0), or a pharmaceutically acceptable salt thereof:

R']
RZ
f\N
)\ (CR®RY), R’
R N N ><

R R® RO

10

Formula Xll(a)

R1
R | N N
)\ ><
R3 N N R’

Formula XllI(b)
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whereinr is 0, 1, 2, 3 or 4, and R13 R23 R33 R43 R63 R63 -83 1-< R9, Rf, X
and m are 10as defined herein. In sone enbodi nents, the conpounds are

of For mulwOX(0&)138888X(b), or a pharnaceutical ly accept ablpeTambaitobssneof : Rl
X/ R2--IN1, RBNN I R4 Fornula X(a) Rl R2/ xN 1

R1
R2
| \ N RS R9
)\ R
3 N N
l

Formula Xll(c)

R

R R™M R"
R2
| Ny
)\
R3 N N R’
|

Formula Xll(d)

R1

\ N R8 R9
)\ R
N N
l
R™ R"

Formula Xll(e)
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R3N | R4 Formula X(b) whereinr is 0, 1, 2, 3 or 4, and R1, R2, R3, R4,
R8, R9, Rf and X are as defined herein. 5ln sonme enbodi nents, the conpounds
are of Fowouba/188§88) or Xl (b), or a pharmaceutical ly aceeptishiia/oszsha
thereof: Formula XI(a) RL X/ R2'-iNI, RSNN | R4 RnRn

R']
R2
AN \ |
| |—<Rf>r
P (CRERY),,
RS N N/ \
FL R® RO
Formula XII(f)
R1
R2
f\l\l
)\
R3 N N \
| | —— R,
R* /
5 Formula XlI(g)
R1
R2
\ N RS R9 / |
| )\ —
. = \
R N N
|

Formula XllI(h)
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10Formul a Xl (b) wherein Rmand Rn are each independently selected from
hydr ogen, hal ogen and 01 6 alkyl; r is 0, 1, 2, 3 or 4; and Rl, R2, R3, R4,
R8, R9, RWVoand/i¥3%8e as defined herein. I n sone emrbodiSaEnios3cos
conpounds of Fornmula Xl (a) or XI(b), Rmand Rn are each hydrogen. 5In sone
enbodi ments conpounds of Forpwla Xli(a) or X (b), Rmand Rn are each

hal ogen. I n sonme enbodijnents cBRpouRlis of Fornmula Xl(a) or Xl (b), Rm
fent s conpounds of Formula Xl (a) or
the other is halogen. In sone
and the pyridyl ring are in a

ot her on the cyclobutyl ring. In
and the pyridyl ring are in

and Rn are each fluorine. In|sone embod|
Xl (b), one of Rm 10 dRe _Rn i

enbodi nents of such conp
trans configuration with ect|to O
sonme enbodi nents of such donpoungs,
a cis configuration W&i Tt Q. t he cycl obutyl ring.
151 n sone enbodi nents conpounds of Xl (b), one of Rmand Rn
is hydrogen and the other is fluorire mbpdiffént s of such
conpounds, the fluorine and the pyrﬁﬁ a trans configuration
with respect to one another on the cycl obutyl ng. In sone enbodi nents of
such conpounds, the fluorine and the pyridyl ring are in a cis
configuration with 20respect to ohemawavfl) on the cycl obutyl ring.

In some enbodi ments of conmpounds of Formula I, I, III, IV(a), 1V(b), V(a)
or V(b), R7 is selected frompyrid-2-yl, 3-fluoro-pyrid-2-yl,
4-fluoro-pyrid-2- yl, 5-fluoro-pyrid-2-yl, 6-fluoro-pyrid-2-yl,
3-chloro-pyrid-2-yl, 4-chl gg'o-pyrid-2- yl, 5-chloro-pyrid-2-yl,

6-chl oro-pyrid-2-yl, 3-cyanp-pyrid-2-yl, 4-cyano-pyrid-2- 25yl,
5-cyano-pyrid-2-yl, _6-cyano} pyrid-2-yl, 3-methyl-pyrid-2-yl,

4- et hyl - pyrid- 2-yl, B@yridjz-yl, 6-
3-trifluoronethyl-pyri

3-di fl uoronet hyl -pyrid-2ryl, 4:difl &drorR$t hyl i -yl,
6-[di fl uox g i R,

trifluQromet A pyr LA4- 2-yl,

5-trifluoronethyl pyrs N~ 6-t rirftuor o ylf75' d- 2-yl,

5-di fl uoronet hyl - pyri d-
3- hydroxynet hyl - pyrid-2-yl, 304-hyflr oxyp€t il - pyrid-2-yl,
5- hydr oxynet hyl - pyri d-2-yl, 6-hydrdxy

R™ R"
5 Formula XII(j)
R']
R2
X\ = |
| N (R,
P (CRER®), X ///J
R3 N N N
l4 R® RO

Formula Xll(k)
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pyrid-2-yl, 3-am nonethyl -pyrid-2-yl, 4-am nonethyl-pyrid-2-yl,

5-am nonet hyl - pyri d-2-yl, 6-am nonet hyl -pyrid-2-yl, 3-hydroxy-pyrid-2-yl,
4- hydr oxywpynild32ssgl , 5- hydr oxy- pyrid-2-yl, 6-hydroxy- ppcCirdms2e1ylo33614

3- met hoxypyrid-2-yl, 4-nmethoxy-pyrid-2-yl, 5-nethoxy-pyrid-2-yl,

6- met hoxy- pyrid-2-yl, 3-difl geronethoxy- pyr|d 2-yl,

4-di f | uor onet hoxy- pyrld 2-yl, 5- dlfluoronethoxypyrld 2-yl,

6- di f| uor omet hoxy- pyrld 2-yl,| 3-trifluoromethoxy-pyrid-2- yI,
54-trifluoronet hoxy- d- 5-trifluoromethoxy-pyrid-2-yl,
6-trifluoronethoxy- pyri 18- met Ryl t hi o- pyrid-2-yl,

4- met hyl t hi o- pyrid-2-yl,
3- car boxam de- pyri d- 2-yl ,|!4- carpQxam de i - yI, 5-

car boxam de- pyri d- 2- yl, oXaM i and 3-fl uoro-6-

met hyl - pyrid-2-yl. 10In sone enbodi nents of||conpoupds of Formula I, 11,

L1, 1V(a), IV(b), V(a) or V(b), R7lis selegted frpmByrid-3-yl,
2-fluoro-pyrid-3-yl, 4-fluoro- pyrldfé yl, |$<%L%gfg-pyrid-3-yl,
6-fluoro-pyrid-3-yl, 2-chloro-pyrid-3-yl, 4-c ro-pyrid-3- yl,

5-chl oro-pyrid-3-yl, 6-chloro-pyrid-3- yI 2-cyano- pyrid-3-yl,
4-cyano-pyrid-3- yl. 5-cyano- pyriGomayp XIK)cyano- pyri d- 3-yi |,

2-met hyl - pyrid-3-yl, 4-nethyl-pyrid- 153-yl, 5-nethyl-pyrid-3-yl,

6- met hyl - pyri d- 3-yl, 2-dif|uoronethyl-pyrid-B-yI,

4-di fl uoronet hyl - pyrid-3-yl, 5-difluoronethyl-pyrid-3-yl,

6-di fl uoronet hyl - pyri d3-yl ,R2-trifl uoronet hyl - pyrid- 3-yl,
4-trifluoronethyl -pyrid-3-y|, 5-trifluoronethylpyrid-3-yl,
6-trif|uoronethyl-p¥ﬁid-3-y , 2-hydroxynet hyl -pyrid-3-yl,

4- hydr oxymet hyl - pyri h droxynethyl p d- |, 6 hydr oxynet hyl -
20pyrid-3-yl, 2-am none 1 nethw pyrid-3-yl,

5- am nonet hyl - pyri d- 3-yllf, 6-an|nomnet I-pyrld 3-yl —2=WRMr oxy- pyrld 3-yl,
4- hydr oxy- pyrid-3-yl, i 4% -pyrid-3-yl,

2-yl,

2- met hoxypyri d- 3- yIR3 - met Y- pyTid exy pyrid-3-yl,
6- met hoxy-pyrid-3-yl, 2-difluoronefhoxy-p
4-dif|uoronethoxy-pyr|d 3-yl, 5-dit] uor dnet Roxy- 25pyr|d 3-yl,

6-dif|uoronethoxy-pyrid-B-yI, 2-trifluoronet hoxy-pyrid-3-yl,

4-trifluoromet hoxy-pyrid-3-yl, 5;%%ifﬁuo[§n thoxy-pyrid-3-y|,
6-trif?uoronethoxypyrid-3-y|, | ?gyrid-3-yl,

4- et hyl t hi o-pyrid-3-yl, 5-nmethylthio-pyrid3-yl, 6-nethylthio-pyrid-3-yl,

2- car boxam de- pyrid-3-yl, 4- érboxanhde pyrid-3- yl, 5-

car boxam de- pyrid-3-yl and 6 d i 30l n some enbodi ments
of conpounds of Formytza |, |

Formula Xll(n)
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V(a), V(b), VI, VIl(a), VII(b), VIlI(a), VIII(b), IX X(a), X(b),

Xl (b),

Xis selected froma bond, -(CH2)p-, -(Cl-12)p0(CH2)q-,

Xl (a) or

- (C1-12) pEOp(1aB288g, - (CH2) pS(CF12)qg-, - (CF12) pNRACH2k PCT/US2011/033614
-(CF12) p( 0) O( CH2) q, (CH2) p0C(0) (CH2) g-, - (CHZ) pNRdC(0) (CH2) g-,
- (CH2) pC(0) NRd(CH2) -,  ( CHE) pNRAC( 0) NRd( CH2) g-, - ( CH2) pNRdS02(CH2) -, and

(CH2) pSO2NRd(CH2)g-. In so
L1, 1V(a), I'V(b), 5Y(a),
X(a), X(b), X (a) oR

conpound i s of Formul a
XI1(h)y, Xl(i),
or a pharmaceutically a

Xi'1(g),

10

15

20

enbodi nents of conpounds of Formula I,
b), VI, VII(a), VII(b), VIlI(a), VIII(
is a bond. some enbodi nent

| (b

R™ R"

Formula Xll(o)

wherein R", R?, R®, R*, R®>, R®, R”, R®, R?, R, R™, R", m and r are as defined

herein.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, VIli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a) or XI(b), X is -
O-.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIli(b), IX, X(a), X(b), Xl(a) or XI(b), X is
selected from -CH20O- and -OCH.-.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, VIli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a) or XI(b), X is -
NRY-.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a) or XI(b), X is
selected from -CH,NR®- and -NRCH,-.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a) or XI(b), X is
slected from -NR?C(0)- and -C(O)NR’-.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a) or XI(b), X is
slected from —CH,NR?C(0)- and -C(O)NR?CH_-.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),

46
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R4 Formula Xil(a) RL RN Re"NN R4 Forrmula XIl1(b) Rl Forrmula XIl(c)
Formula XIl(d) R1 Rl
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20

25

30
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V(a), V(b), VI, Vli(a), VII(b), VIli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), Xll(a),
X1I(b), Xll(c), XIi(d), XlII(e), XI(F), XI(g), XII(h), XII(i), XIIG), XII(k), XII(1), XII(m),
X1I(n) or Xll(0), R? is selected from Cas.g cycloalkyl, Css cycloalkenyl, 3-8
membered heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ce.10 aryl and
5-10 membered heteroaryl, each optionally substituted with 1, 2, 3,4 or 5
substituents selected from halogen, CN, oxo, (CH,),OR?, (CH,),OC(O)R?,
(CH2),OC(O)OR?, (CH2),OC(O)NRPR®, (CH2).NR"R®, (CH2),NRC(O)R?,
(CH.).NR?C(0O)OR?, (CH2),NRC(O)NRPR?®, (CH2),.NRC(O)C(O)NRR?,
(CH.).NRYC(S)R?, (CH,).NRIC(S)OR?, (CH,),NRC(S)NR°R?,
(CH.).NRIC(NR®)NRPR®, (CH,),NRS(O)R?, (CH,),.NRISO,R?,
(CH2)nNR?SO2NR’RS, (CH.),C(O)R?, (CH2),C(O)OR?, (CH2)nC(O)NR°RS,
(CH2)nC(S)R?, (CH2):C(S)OR?, (CH2).C(S)NR’RS, (CH2).C(NR®)NRPRS,
(CH2):SR?, (CH2),S(O)R?, (CH2)nSO2R?, (CH2),SO2NRPR®, C1 alkyl, C1.6
haloalkyl, C,. alkenyl, C,¢ alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8
membered heterocycloalkyl, (CHz).phenyl, (CH2),naphthyl and (CH2),5-10
membered heteroaryl, wherein each of the C46 alkyl, Co6 alkenyl, Co.s alkynyl,
(CH2)nCs.s cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CHz),phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl groups is optionally
substituted with 1, 2, 3, 4 or 5 R" substituents.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), VlIi(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), Xli(a),
XlI(b), Xll(c), XIi(d), Xli(e), XII(f), XII(g), XII(h), XII(i), XI(j), XII(k), X1I(1), XII(m),
XlI(n) or Xll(o), R? is phenyl optionally substituted with 1, 2, 3, 4 or 5
substituents selected from halogen, CN, (CH),OR?, (CH;),OC(O)R?,
(CH,),OC(O)OR?, (CH,),OC(O)NRPR®, (CH,),.NR"R®, (CH,),NRC(O)R?,
(CH.).NR?C(0)OR?, (CH,),NRC(O)NRPR®, (CH,),NRYC(O)C(O)NRR?,
(CH2)nNR?C(S)R?, (CH2).NR?C(S)OR?, (CH2),NRIC(S)NR°R?,
(CH2).NRIC(NR®)NRPR®, (CH2).NRS(O)R?, (CH2).NRISO,R?,
(CH2),.NRISO,NR°R®, (CH2),C(O)R?, (CH2),C(O)OR?, (CH.),C(O)NR°R,
(CH.),C(S)R?, (CH2),C(S)OR?, (CH.).C(S)NR’RS, (CH.),C(NR®)NRPRS,
(CH2)nSR?, (CH2)nS(O)R?, (CH2),SO2R?, (CH2),SO2NRPR®, C1 alkyl, C16
haloalkyl, C..s alkenyl, C..6 alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8
membered heterocycloalkyl, (CHz),phenyl, (CH;),naphthyl and (CH;),5-10
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Formula XIl1(f) RL R2 N1 NR3NI R4 S5Fornula XIl(g) RL Formula X1 (h)
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membered heteroaryl, wherein each of the C4 alkyl, Co¢ alkenyl, C,. alkynyl,
(CH2)nCs.s cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CHz),phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl groups is optionally
substituted with 1, 2, 3, 4 or 5 R" substituents.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), VIli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), Xll(a),
XlI(b), Xll(c), XIi(d), Xli(e), XII(f), XII(g), XII(h), XII(i), XI(j), XII(k), X1I(1), XII(m),
XlI(n) or Xll(o), R? is phenyl substituted with 1, 2, 3, 4 or 5 substituents
selected from halogen, CN, (CH.),OR?, (CH.),OC(O)R?, (CH2),OC(O)OR?,
(CH,),OC(O)NRPR®, (CH,),NR°R’, (CH,),NR*C(O)R?, (CH.),NRC(O)OR?,
(CH2)n,NR?C(O)NRPRS, (CH2).NRC(O)C(O)NRPR, (CH2).NR?C(S)R?,
(CH2)nNR?C(S)OR?, (CH.).NR?C(S)NRPR, (CH2).NRC(NR®)NR"R,
(CH,).NR?S(O)R?, (CH,),.NRISO,R?, (CH,),NRISO,NRPR®, (CH,),C(O)R?,
(CH2),C(O)OR?, (CH2),C(O)NRPR?®, (CH.),C(S)R?, (CH2),C(S)OR?,
(CH2)nC(S)NRPR®, (CH2):C(NR®)NR"R®, (CH.),SR?, (CH2),S(O)R?,
(CH2)nSO2R?, (CH2)nSO2NRPRE, C16 alkyl, C1.6 haloalkyl, C2 alkenyl, Co
alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8 membered heterocycloalkyl,
(CH2)nphenyl, (CHz)anaphthyl and (CH»),5-10 membered heteroaryl, wherein
each of the C1 alkyl, Co.6 alkenyl, Co alkynyl, (CH2):Cs.s cycloalkyl, (CH2)n3-
8 membered heterocycloalkyl, (CH2).phenyl, (CH2)snaphthyl and (CH2)»5-10
membered heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5 R’
substituents; wherein at least one substitutent is bonded at the meta position.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), VlIi(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), Xli(a),
XlI(b), Xll(c), XIi(d), Xli(e), XII(f), XII(g), XII(h), XII(i), XI(j), XII(k), X1I(1), XII(m),
XlI(n) or Xll(0), R? is phenyl substituted with a substituent selected from
(CH.),C(O)OR? and (CH.),C(O)NRPR®; and optionally substituted with 1, 2 or
3 additional substituents selected from halogen, CN, (CH2),OR?,
(CH,),OC(O)R?, (CH,),OC(O)OR?, (CH,),OC(O)NR°RS, (CH.).NR°R®,
(CH.).NR?C(0O)R?, (CH,).NR?C(O)OR?, (CH,),NRIC(O)NR"R?,
(CH.).NR?C(O)C(O)NR’R®, (CH2),NRC(S)R?, (CH.).NRC(S)OR?,
(CH2)nNRC(S)NRPR, (CH2).NRC(NR®)NR°R’, (CH.),NR?S(O)R?,
(CH2).NRSO,R?, (CH2),NRSO;NR"R?, (CH2),C(O)R?, (CH.),C(O)OR?,
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Rl RN 1 R3N11 R4 Fornmula XII(l) RL 5Forrmula XII(m Formula Xil(n) Rl
Formula XIl(0) wherein Rl, R2, R3, R4, R5, R6, R7, R8, RO, Rf, Rm Rn, m
and r ar ewa0def3dss8d herein. 5In sonme enbodi ments of comrpoarsasi1O836For nul a
I, 11, 11, IV(a), IV(b),

(CH2),C(O)NRPR®, (CH2).C(S)R?, (CH.),C(S)OR?, (CH2),C(S)NR"R?,
(CH2),C(NR®)NRPR®, (CH2),SR?, (CH2):S(O)R?, (CH.),SO2R?,
(CH2)nSO2NRPR®, C1 alkyl, C1.s haloalkyl, Ca. alkenyl, Cas alkynyl, (CH2):Ca.
g cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CH2).phenyl,

5  (CHj)nnaphthyl and (CH2),5-10 membered heteroaryl, wherein each of the Cy.
s alkyl, Co6 alkenyl, C,6 alkynyl, (CH»),Cs.s cycloalkyl, (CH2),3-8 membered
heterocycloalkyl, (CHz)phenyl, (CH2).naphthyl and (CH2),5-10 membered
heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5 R" substituents.

In some embodiments of compounds of Formula I, Il, 1ll, IV(a), IV(b),

10 V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIIi(b), IX, X(a), X(b), Xl(a), XI(b), XlI(a),
Xl(b), Xll(c), XII(d), XlI(e), XII(f), XIl(g), XII(h), XII(i), XIIj), XI(k), XI(), XI(m),
XlI(n) or Xll(0), R? is phenyl substituted with a substituent selected from
C(O)OH, C(O)NHz, C(O)OC 16 alkyl, C(O)NHC 1 alkyl and C(O)N(C 1. alkyl)y;
and optionally substituted with 1, 2 or 3 additional substituents selected from

15  halogen, C1.6 alkyl and C1.6 haloalkyl.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), VIli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), Xll(a),
X1I(b), Xll(c), XIi(d), XlII(e), XI(F), XI(g), XII(h), XII(i), XIIG), XII(k), XII(1), XII(m),
XlI(n) or Xll(o), R? is phenyl substituted at the meta position with a substituent

20 selected from (CH2),C(O)OR? and (CH2),C(O)NRPR®; and optionally
substituted with 1, 2 or 3 additional substituents selected from halogen, CN,
(CH2),OR?, (CH.),OC(0O)R?, (CH2),OC(0)OR?, (CH2),OC(O)NR°R®,
(CH2).NR°RS, (CH2).NRYC(0O)R?, (CH2).NRC(O)OR?, (CH2).NRIC(O)NRR?,
(CH.).NR?C(O)C(O)NR’R®, (CH2),NRC(S)R?, (CH.).NRC(S)OR?,

25  (CH.).NRIC(S)NRPR®, (CH,).NRC(NR®)NR°RS, (CH.,),NR?S(O)R?,
(CH2).NRSO,R?, (CH2),NRSO;NR"R?, (CH2),C(O)R?, (CH.),C(O)OR?,
(CH2):C(O)NRPR®, (CH2).C(S)R?, (CH2)nC(S)OR?, (CH2),C(S)NR"R?,
(CH2):C(NR®)NRPR®, (CH2),SR?, (CH2),S(O)R?, (CH2),SO2R?,
(CH2),SO:NRPR®, C1 alkyl, C1. haloalkyl, Co.6 alkenyl, Co alkynyl, (CH2),Cs.

30 g cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CH2),phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl, wherein each of the Ca.
6 alkyl, Co6 alkenyl, Co.s alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8 membered
heterocycloalkyl, (CHz),phenyl, (CH2),naphthyl and (CH2),5-10 membered
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V(b), VI, VilI(a), VII(b), VIlI(a), VIII(b), I'X X(a), X(b), X (a) or
), X Is - 0- In sone enbodi nents of conpounds of Fornula I,

I, 11 wU(ad1/138888b) , V(a), V(b), VI, Vil(a), VII(b), YCriusa)i/o8deld (b),

X X(a) X(b), Xi(a) or XI(b), Xis 10 selected from-CH20- and - OCH2-.

g PRSPPI 12 09 ) 15

b
X i's - NRd- ,
11, 1V(a), |vrb?°m?5e|\7?°§£#@(’§gp®'ﬂs§}?ﬁ?so§’f IEW%) B Y \\)ZQ W@l | (b X
X(a), X(bV(aXM(o) WrVMa()WII(b% VBI(a)el\/ekt(deXfD( xrch)zbmw x |d

I n sone enbodi ne & | Vi b) V(a),
V(b), W, XU(tP)(éjl(C)v?(HCB)XFPﬁM('a‘ X'{kg %'Hﬁ X'KI) m X'B(b (B XWmbr * X1 (b) |

K ook SIS ONN AR Qe s A e ﬁ@fge?g@ %‘Efé’%gﬁtvﬁ( ),
VI 1 (b), Vseélectd, frami(OH).C(OYORR (), (omzbac(oqu:é’R pand(bphr)nall);( is slected from
CHZNRdC( OBJb t\ap?t%j Cﬂ\/%l g‘? o%dgltlor\i ﬁggst%pent@qrgﬁmtgd %%%H?IS g; Formul a
| (b) ) ro3€§/<IaD1 6>éﬂl@xy lﬁl\( Qy éfkﬁltﬁnd C>,(| % habalkfl.! (b) X' I (c), Xil(d),
(e), XI OXPTChY, X TOXPI(KY, XUL(TY, X1 (m),

Xl | | |, 3-8
ool e het er E%ycfﬁéﬁrﬁe?ﬁ”%%@ﬁfsﬁ%@%%%m? ol SHE) FREET L e
5 5- 100 me ke, ¥dbo ) &t eV kb yVII(bd A¢ hi (@) Milbina, Xy Xsalh34(bY, 0t e, Xi(bh Xll(aR, 3, 4 or

e SRS I T o B8 B b O

((CH2) nNRd§f| g))(B?EX (CE‘FZ‘) pélﬁﬂfé@lﬁﬁed(a@ﬂ?éﬂw Q&l@h%%@fibstltuent
( CH2) nNRAC( 5) 2 ORa, (CH2) nNRAC( S} NRoRe, 10

( CH2) nNRd@elﬁR@)dNancQ Q)Ohﬂ) BH) REO)QCHi A (@RI C (CRIRYIrANRH SO2NRbRC,

CH2 0 CH2 S) ORa,
{ criono( S) KT BY e RBBpibiel) S(Ratbidien | 8 Agb)iRe { o) nscoke
( CH2) psS02hbtRuefts_seladtky fronPRalbgbal markxyl, CQ& afkoxl keNy C, 6%;113 adbkynyl,
(CH2) nC3_8 c%cl oal kyl, (CH2)n3-8 15rrenbered het erocycl oal kyl ,” (CH2) nphenyl

( CH2) nnapht-hyialaaieyl{ CH2) n5- 10 menbered heteroaryl, wherein each of the 01 6
al kyl, 02_6 al kenyl, 02_6 al kynyl, (CH2)nC3_8 cycl oal kyl, (CH2)n3-8
rrenber ed heter trt;wmaaankmq”’r(eﬂmg)fnmmpwnds of Formula 1, 11, I1I, IV(a), IV(b),

V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), XllI(a),

Xll(b), Xll(c), Xli(d), XlI(e), XII(f), XIi(g), XlI(h), XII(i), XII(), XI(k), XII(), XI(m),
20 Xll(n) or Xll(o), R%is phenyl substituted with (CHz)nNRdC(O)Ra, wherein R? is

C16 alkyl or 3-8 membered heterocycloalkyl, each optionally substituted with

V(a),
Xl (b
|
|
I'n

1, 2 or 3 substituents selected from halogen, CN, oxo, (CH2),OR?,
(CH2),OC(O)R?, (CH2),OC(O)OR?, (CH2),OC(O)NR°RS, (CH2).NR°RS,
(CH2).NR?C(0O)R?, (CH2).NR?C(O)OR?, (CH2).NRC(O)NRR?,

25  (CH.).NRYC(O)C(O)NR’RS, (CH.).NRIC(S)R?, (CH,).NRC(S)OR?,
(CH.).NRIC(S)NRPR?, (CH,).NRC(NR®)NR°R’, (CH.),NR*S(O)R?,
(CH2)nNR?SO2R?, (CH.).NR*SO2NR’R®, (CH.),C(O)R?, (CH2),.C(O)OR?,
(CH2):C(O)NRPR®, (CH2).C(S)R?, (CH2)nC(S)OR?, (CH2),C(S)NR"R?,
(CH2),C(NR®)NRPR®, (CH2),SR?, (CH2):S(O)R?, (CH.),SO2R?,

30 (CH.)nSO.NRPR®, Cy alkyl, C1 haloalkyl, C. alkenyl, Cog alkynyl, (CH2):Cs.
g cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CH2).phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl; and optionally
substituted with 1, 2 or 3 additional substituents selected from halogen, CN,
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(CH2) nnapht hyl and (CH2)n5-10 nenbered heteroaryl groups is optionally
substituted with 1, 2, 3, 4 or 5 Rf substituents. 20In sone enbodi nents of
conpoundswof2oHor3sss8a |, 11, 111, 1V(a), 1V(b), V(a), V(BLCT/0$L)11vBIci4),
VII(b), VIll(a), VIII(b), IX X(a), X(b), Xl (a), Xl (b), Xil(a), X I(b),

X(c), (FI(I%%OR)“ dﬁ%)ﬁoéﬁ %Ra @H&%@q(s&bﬂ“) (9#&3 It%@ NRPRS) . XIT(k),

(), hen IIy Substituted with
, 2,3, éCldIz)nlSI%BﬁS(GHzWRd@(QéRéd&db)ﬁNlﬁ?@(@QEﬁ‘e(CHQ\N CHO)NIRERY,

52 Sl i e S
S T e
Eb e b it s i L T

( CHR) nS(oI 2)"{3@@%%32@ %Iﬁ%@%ﬁ% &E@l MR e kyl, 02-6
al kenyl , Q2H§),@( NR?INRbRC ,@R@ CH:) S z (C(H;M@@‘ER% menber ed

het er ocycl oaI Kk (H2) nphe 2) nnap thyI and (CH2)n5-10 rmenbered
het er oar y(GH QeN Badn &ﬁ'ki/'h@@i‘ﬂ@aékﬂry@ 6 G%GBWaQeer%“WnbeC@Z&Qey nyl ,

(CH2) nC3_8 I I CH2) nphenyl ,
(CH2) nnapf‘lt ﬁéﬂ?bﬁlgl @%)@ gﬁ;éﬁ%ﬂ@%@&@%@r @I’;Maf‘oup i (()ptl Lngl I yy
subst i@ gt @Hy%méprﬂthylbndSQCHg)gﬁw nﬁmbatmimetemaryl whlerein @achefitloelOrent s of
conpounds 0

I, I, I V/ o V( V| VI |
VI1(b), V ﬁIkc/EO zrgjﬁ'?@rw) Is?(lky&z' (Q)o@;s %@'Iw' ?&l—ba)wgbf%mpmere% I(?I))
Xl | X I | (k
15 Sheteideydlndikd) CHhnent] <@%>nn5bhm ondUGhekpR e ) 5
or 5 subshetareanybgmeipsds eptionaiy s*.uddshgﬁad \MIIINI (AR HrorzaR $urRifue s 0) Ra,
( CH2) nOC( 0) ORa, 10 ( CH2) nOC(0) NRbRc, ( CH2) nNRbRc, ( CH2) nNRAC(0) Ra,
(CH2) nNRdC( 0) ORasoMER2) DRHBNEY SRR POGAH2ONRIB(L0 C(10)INRhRe), IVEI2) NRAC( S) Ra

(L) FARIGS) R e S s ”lﬁ(@g%lﬂwﬁ%m&&&ﬁ%( NEoKReG o ke

50 o) ne Rl @Izkcﬁé? DR (e oR XRhr ) QDW'I@’E%I @) nscora,
( CH2) nS02XRERar Xii(op R ikydhenylis@bstituted vdth ccrszz)n I@)Iﬂ?l whemis Rilikynyl

(G20 nC3_ B BN LRI B TRIber 8t hel Erioaie Bk flropRP nPenyt

al kyl', 02sgpaitsankitn @226r€|§%§if{uen(sc§@)a8@_fgorﬁ¥fa|l rI<>dN dxeH2) n3- 208

member ed het er ocycl oal k(g (CH2) np here/ %CHZ&nnag nd ( CH2) n5- 10
20  (CH2)nOR?, (CH2)n C(O)Ra (CH2)n (O)O (CH2),OC(O NR

(CH.).NR°R®, (CH.).NRYC(0)R?, (CH,),NRC(O)OR?, (CHz)nNRdC(O)NRbRC,
(CH2).NRSO,R?, (CH2),NRSO;NR"R?, (CH2),C(O)R?, (CH.),C(O)OR?,
(CH2):C(O)NRPR®, (CH2),SR?, (CH2),S(O)R?, (CH2),SO2R?, (CH2),SO-NRPR®,
C1.6 alkyl, C16 haloalkyl, Co.6 alkenyl, Co.s alkynyl, (CH2),Cs.s cycloalkyl,

25  (CH32),3-8 membered heterocycloalkyl, (CH2),phenyl, and (CH3),5-10
membered heteroaryl; and optionally substituted with 1, 2 or 3 additional
substituents selected from halogen, CN, (CH),OR?, (CH;),OC(O)R?,
(CH2),OC(O)OR?, (CH2),OC(O)NRPR®, (CH2).NR"R®, (CH2),NRC(O)R?,
(CH.).NR?C(0)OR?, (CH,),NRC(O)NRPR®, (CH,),NRYC(O)C(O)NRR?,

30 (CH.).NRYC(S)R?, (CH.).NR?C(S)OR?, (CH,).NRC(S)NRR?,
(CH2).NRIC(NR®)NRPR®, (CH2).NRS(O)R?, (CH2).NRISO,R?,
(CH2)nNR?SO2NR’RS, (CH.),C(O)R?, (CH2),C(O)OR?, (CH2)nC(O)NR°RS,
(CH.),C(S)R?, (CH2),C(S)OR?, (CH.).C(S)NR’RS, (CH.),C(NR®)NRPRS,
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menbered heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5
Rf substituents; wherein at |east one substitutent is bonded at the neta
posi ti on.woO 2011/138888sone enbodi nents of conpounds of For mairaisko11ios3e1d | |,
IV(a), IV(b), V(a), V(b), VI, VII(a), VII(b), VIlI(a), VIII(b), IX X(a),

K0 X (RRRE CHIS @R R ) Ry soMERY oK kgl o V) ML),
Fha?lgglln C?gbablathyl ,eeh. wltég?)flo(ﬁubathynyle(@Hs)a?@gcwwlﬂ(pm(@ﬂbﬁﬁf&( 0) OR?oﬁgfj
Subst i ¢ uePTasTed Hede By eRARA S B Pery &gty G (cheiy K

CH2) nO
(oo o MO s P00y AT

( CH2) nNRd B))F@38@WQ§|KNR6QK‘|S))1 me(tigre e KRS Rd (CHz)nphenyl

() ncy of PRIt G OB DBy e ST s & PO RN et 9 ore,

( CH2) nC( SpiNRtRated(atiR ) NE( NRepNRIFReUb§ N ESRa,  (CH2) nS(0) Ra,  ( CH2) nS2Ra,
(CH2) nSO2NRbRc, 01-6 al kyI 01_8 hal oal kyl, 02-6 al kenyl, 02-6 al kynyl,

(CH2) nC3_ 8 cy Q&hbﬁmbécﬁ?ﬁaﬁ@oﬁcmﬁ&%cﬁéﬂoﬂ%rﬂmﬂCﬂ| qf! K)s(!a) IV @52) npheny! ,
5(CH2) nna hth I and (CH2) n5-10 nenbered heteroa erein each of the CI

'
6 al kyI e(ibké/rhy‘i/ll(a(),zvkt(b&l Wi3), Vlld(@)ilenG:(saB)%l?bM(ﬂ)k%ﬂ(b) (x@).n3- 8

Tenbel B @rgﬁ@ Ry e HEURBIREY g TRRIOT BRLE X ocf X KRE 10, 5

Rf substlbou tar- XI1(6), SN Fpbesimiie! Bl-oktteaPestdenias, Ra-aihethlyl-31 1, 111,
IV(a), |V b§m 10V(a Vii(a), VII(b), VIIII(a) vnﬁb), 1%, X(a),

X(b). X ( ?nzam@l@ﬂf%qr@%be%am'sﬁ Noheif-4- Tcr e bengeriies, M) | X1 i ().
heny! subeys Py EquGld g gl hbkilasreld Bletnti Bt diimee. ' °

C(0) 001_83daybic 4£ideNtiteByhl KiloraBebed(Z0ptg.01_8 al kyl ) 2; and optional |y
substituted with 1, 2 or 3 additional substituents selected from 15hal ogen,

01_8 a4 kyl and|r0éorﬁef€n\h@@dumelnts of comp btﬂﬁ@@ﬁ:méllmﬂtlsl\/}% qy ounds of
For nul a 1] I'1(a),

VI11(b), Vi@) X&) V! X(W)a) \)’d'((Oé)V ”X@)(M I(bx |§<( %(a) Xi(p %léa)%l(bb?é”(a() 1 (d),

Xl I

X1 or 0 BORED S ) pulon ke D Sl o SR
substit uev(u(raCbrs)el(e;ctm?d.sfa mmmm&mr@t@mmmpt(o@am B@bﬁ)tMéURth and

opti onal | é)\SUbS“ tuted with 2 or 3 additiagnal substl tuegt s selected from

hal ogen, 4 eH )W@ﬁﬂtueoéﬁf}'ﬁ@‘@édma hajqges) fOG@Po HaH2beR) noc( 0) NRoRe,

(o) Moty SRR A T @E?%@&%ﬁﬁmw> SR

(CH2) nNRd@B))NRR%(OI@WHMRNBFW)@R&R@HZOMWW
(CH,).NR?C(O)C(O)NR°R®, (CH,),NRC(S)R?, (CHz)nNRdC(S)ORa,
(CH2)nNRC(S)NRPR, (CH2).NRC(NR®)NR°R’, (CH.),NR?S(O)R?,
(CH2):.NRSO2R?, (CH2),NRSO,NR"R?, (CH2),C(O)R?, (CH.),.C(O)OR?,

25 (CH2).C(O)NRPR®, (CH.),C(S)R?, (CH2),C(S)OR?, (CH2).C(S)NR°R®,
(CH2),C(NR®)NRPR®, (CH2),SR?, (CH2):S(O)R?, (CH.),SO2R?,
(CH2)nSO2NRPR®, C1 alkyl, C1.s haloalkyl, Ca. alkenyl, Cas alkynyl, (CH2):Ca.
g cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CH2).phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl, wherein each of the Cx.

30 g alkyl, Cos alkenyl, C,6 alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8 membered
heterocycloalkyl, (CHz)phenyl, (CH2).naphthyl and (CH2),5-10 membered
heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5 R" substituents.
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(CH2) nNRdSO02Ra, (CH2) nNRdISO2NRbRc, (CH2)nC(0)Ra, (CH2)nC(0)ORa,

(CH2) nC(0) NRbRc, (CH2)nC(S)Ra, (CH2)nC(S)ORa, (CH2)nC(S)NRbRc,

( CH2) nC( NRe)2MRbIR3888 ( CH2) nSRa, (CH2) nS(0) Ra, (CH2) nSO2Ra PCAis2)mB63sINRbRc,
01-6 al kyl, 01_6 hal oal kyl, 02_6 al kenyl, 02_6 al kynyl, (CH2)nC3_ 308

cycl oal kyl , (CW%@% %_{ng@@ﬁfe‘ﬁ@s BPN% S5NH0a #ermu.flé(l}l?)lﬂpﬁ)?ﬁ)”lv

(CHZ)nnaphth | an ered het eroar wher el n eac%b)bf the G _
6 al kyl, UtaﬁvébthyVll(aOWmmIVNlm&) V|M(@HZW533_X3>@WM@)J<¥|(W (dX@),n3- 8

renber o4 U5k 3919 4 cby%ég(q)q?ﬁﬁﬁ‘%@ﬁa%vé% (e 308 ik Xh X 541& 5
111 Ty g M psTo) R Brgied ?WWVHN%P’F? ahakfy moegL ! |
X(a), X bjuram/l( gyrrolxl ([Im?pphe@yl(t@)azojyl||§gt)h|azxg|lyl( )adlaqquldpxaquyl(e) x|v)

R2 19 prefiratalylpretiezadmidnzof S ol i etarply Sy ttob L *Sel cc Zé’

from ( CH23oigtAu@RBaviend, 2 33y aCEGoIWRdRts s@ryd:tezptromlbgerwblstowt ed with 1,
2 or 3 additional substltuents sel ected fraom hal o é groxyl, 01-8
|

al koxy, OCHRIOR al(yh Qa0 6CHa & (PR’ @Hdm& Rents of compounds

e @“r"*@c'HF*’R* {oHy ‘W‘s@?@ RN APR S NSRIONRRG | oy,
é::g%‘o §(¢HQ)}N RYC{O)C(R) RCI(;G"H)WR WS)R?)(CHQ)ANR%(S’XORak)t X"('% ]
IS subélﬁ%uénexé@fé’“)& RSB RIRRRS) (s 6B e oyl -

d C
ol g sl oo i 5, -
al koxy, CN?H@)@GD)ENFR@R @Hzﬁ@L%)R?&(@Hb)kQ(S)ORa (CHb)nCﬁS)NzReRl%odl ments of

%?FFB;”"S HRCINRDRARY (Ghensie CHl SO IGHA SRR (b)m(VL) Vatel
XIl(c)s ¢I€I9))1$O§§R€’R§ C?@éﬂ(;/(lré'ﬂewoalRQI'@P%aIkéhyl O atftynly gc%énb(gk)

XIH(r), Xil(m Xl | (né enyl “substitute
(CHZ)nNRdé:@W'R@'kyWﬁ@He)n aqmerrﬂoen@d @eéﬂrfawd@alkw Cltenpeenad, het er ocycl oal kyl ,

nal ogen, Gl PRAE G tsformpe e R WERGR sREH STRE O

( CH2) nOC( QMO RS, 41ER) NORD Rkyn( NBICE IB@Jk yi( @R ndRdGemHERed
( CH2) nNRAC( 0) NRbRc, 25 CHZ) nNRd C(0) N 2 NRAC( S) Ra,
( CH2) nNRd bgsyeR¥Eioglicylp %ﬁz n@@hmylha W%mem%§% NRdS( 0) Ra,

20  heteroaryl groups is optlonally substituted with 1, 2, 3, 4 or 5 R" substituents.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, VlI(a), VII(b), VlIIi(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), Xll(a),
Xll(b), Xll(c), XII(d), XlI(e), XII(f), XIl(g), XII(h), XII(i), XII(), XI(k), XI(), XIl(m),
XlI(n) or Xll(0), R? is selected from pyridyl, pyrimidyl, pyrazyl, pyridazyl, triazyl,

25  furanyl, pyrrolyl, thiophenyl, thiazolyl, isothiazolyl, thiadiazolyl, oxazolyl,
isoxazolyl, oxadiazolyl, imidazolyl, triazolyl and tetrazolyl, each optionally
substituted with a substituent selected from (CH2),C(O)OR? and
(CH.).C(O)NRPR®; and optionally substituted with 1, 2 or 3 additional
substituents selected from halogen, CN, oxo, (CH,),OR?, (CH,),OC(O)R?,

30  (CH,),OC(O)OR?, (CH,),OC(O)NRPR®, (CH,),NR"R®, (CH,),.NRIC(O)R?,
(CH.).NR?C(0O)OR?, (CH2),NRC(O)NRPR?®, (CH2),.NRC(O)C(O)NRR?,
(CH2)nNR?C(S)R?, (CH2).NR?C(S)OR?, (CH2),NRIC(S)NR°R?,
(CH.).NRIC(NR®)NRPR®, (CH,),NRS(O)R?, (CH,),.NRISO,R?,
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(CH2) nNNRdSO2Ra, (CH2) nNRdSO2NRbRc, (CH2)nC(0)Ra, (CH2)nC(0)ORa,

(CH2) nC(0) NRbRc, (CHONC(S)Ra, (CH2)nC(S)ORa, (CH2)nC(S)NRbRc,

( CH2) nC( NRe)2hRbiR3888 ( CH2) nSRa, ( CH2) nS(0) Ra, (CH2) NSO2Ra PC3WSe@033680 NR R C
aIkyI,ChnInnIkaCnIkaIC 2- -b-c,282 ntkv vi (CH) C 8

((:éalz?ﬁkgzht h ?Nﬁgé %ﬁﬂ?ﬂg@f{%()i dl@ ere g’i@(rbgwRa éﬁ% gbfm%nal |y
SOlileE g_lg'; EOHWLCB)R?, (CHds).G(SORY, |(6Ha)nC$$|MliRcué®H5)n(§g‘ﬂB‘é R°r om hal ogen,
(o) 2“53%%0%%2&%@@ ﬁcgég(cé Q%E%%??%zggmﬁg%ﬁgﬁgﬁ s
en
A g

( CH2) nNRAC( S) N
( CH2) nNRdB@ZIF@ereQM?r@NV@IS@fBMRlﬁ@Uz pmln@@z))mpi‘(tm:am@mm%1 0

NroRz, (ol e AR Bhele peB TR AL e bRl oRVBIEN T

01_6 haI oed;ﬂqy)Lc?,Qay(aoglkyle(aHg)nQ%-r&eﬁiﬂ@f@dhetdr&:?dldi@ﬁ;d y)rbresky!
(CH2) n3- 8 nenber ed het er ocycl oal kyl, (CH2) nphenyl, 10(CH2)nnapht hyI and
( CH2) n5- 1(CHenreteayIRcCIanya-10 hernberedReiraarvkareups is eptiandly, 02- 8

ﬁlergpglcyc?oaﬁkgqelax{)@-é) %ﬁﬁgﬁ%é&é? ﬁtﬁghﬁyhyl ( S:(Zj) ??C,:Hg) rr:gmigr (rargnber ed
cubst [uont o CHhSabsthadiRbly oteRbobS Ay du iy @ o). 1
' V(a), IVVkJé) \46)V(\/a,)vuqxé?b\w|(b\yIV|||Vé)mu >g\/nxl e@a), xgtb b(l@),xr(b |)(It@a) X, X(a),

X(b), X ( Xl
XI(I%h) XK () Xﬁlﬁ(%)l Kl§d), Xil(e()@(llgf)q)ﬂ (B), U&1 XH(I)(Xil(JI%”(b} >§ki(||),(k\6?ﬂ (MR2 fg)

A LU R O WL C S ﬁ%ﬁfgkﬁ@' N el S P
1, 2 or 3trsazlylste|abbemt|enalda} etmbsimtbdwnrhmmgﬁm O)NR R¥xo, 20 (CH2)nORa,
(CH2) nOC(0) Ra, (CH2) nOC(0) ORa, ( CH2) nOC(0) NRbRe, ( CH2) nNRbRe,

( o) IORICL 0) Ry S RN MBBIGEA GRoorh MBI DT, 11 1) WA S02°a,
( CH2) NNRASO2NRORC (CHZ)nCﬂ ( CH2) nSRa,

( CH2) nS( oY), V(o) néitizRaY| N'@W#@Rd)e éﬂiaBXélPk |(a)04?(6) Adl(@hl kyl , 02-8

ﬁLFgPXLyc%ﬁ@k%'W dg Qﬁ@ﬁy%ﬁﬁgnﬁ}@@;(ﬁg)ﬁl@%m gkﬁé{@l ﬁ@ﬁi);, and

opti onal | )(Il(mhm)(ll(op igi sehected Zroor flﬁaayidpyrr@ylalthlephmylttheazbgllsel ected from
hal ogen, &CHZ n0C( 0) Ra, &(y 2) n0OC( 0 (CHZ) nO%OLNRbRC
(CH2) nNRbnﬁ@*hlé '% HNpeliezoly Rexazevkjsoved b)%(RQ'aZP R

( CH2) SONRA G QX &tk £2INROES eh optionally substituted with (CHz)nC(O)N RbRC

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), Xll(a),
Xl(b), Xll(c), XII(d), XlI(e), XII(f), XIl(g), XII(h), XII(i), XIIj), XI(k), XI(), XI(m),
XlI(n) or Xll(o), R? is selected from pyridyl, pyrimidyl, pyrazyl, pyridazyl and
25  triazyl, each optionally substituted with (CH),C(O)NH..

In some embodiments of compounds of Formula I, Il, 1ll, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), Xll(a),
Xl(b), Xll(c), XII(d), XlI(e), XII(f), XIl(g), XII(h), XII(i), XIIj), XI(k), XI(), XI(m),
XlI(n) or Xll(0), R? is selected from furanyl, pyrrolyl, thiophenyl, thiazolyl,
30 isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, imidazolyl, triazolyl
and tetrazolyl, each optionally substituted with (CH2),C(O)NHoa.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
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30 (CH2) nNRJC(S) Ra, (CH2) nNRIC(S) ORa, ( CH2) nNRAC( S) NRbR,

( CH2) nNRIC( NRe) NRbRc,  ( CH2) nNRAS( 0) Ra, ( CH2) nNRdSO02Ra, ( CH2) nNRASO2NRbRC,
( CH2) nC( OyB2p11(13s83nO( 0) ORa, ( CH2) nC( 0) NRbRe, ( CH2) nC( SPRA/USEEHR)IT S) ORa,
( CHAC( S) NRbRe,  ( CH2) nC(NRe) NRbRc,  (CH2) nSRa, ( CH2) S( 0)Ra, (CH2)nSO2Ra,

o) gggzg%:ﬁogmﬁdayyvu ﬁl\’ﬁ'(%wﬂbﬁbﬁqetem B, K X\ ER UG I
(lcnljz)nnapmm X, KUiD) XB(@OX DA KRy KIIGnake) IKBoKIan. ¢ he CL_6
ender eq DDy 4 s SRS Y BhAV, DEAHELSRL %Haﬁﬁéﬁb 10

nmenber ed hﬁbﬁv{loéyrk‘blygftrﬂéﬁﬁehﬁ mmzownaﬂsbﬁmmtﬂhﬁa&.%w bRabolyl2, 3, 4 Or 5

Rf substitue nbodi nent s ounds of ormJIaI
111, 13/(alsoxpzgly) oxwLa)zolyk/(lm)dazvlyl tvaquul)and/tatr( lyl \gach(eptionglly | (b), |x

) ey (Pt Do HEHRRe A1 Sy Bl 5, 1

R2 is 3-bpewadtytc a|ki7|rr@éctwbpt3orta¢|p29@assﬂt@ted\w&hdl PRd Y dulSstitixeitg ani de,
4-fl uoro-3-benzam de, N-nethyl-4-fluoro- 3 benzam de,

N, Ndi et h§élegted fﬂ@ﬁdlaéogt%h%@@ (8HokfF® (CHeh@C(RURAy - 3- benzoat e,

arbod meu CARFOCIOIORE ML IR, KOS, ﬁﬁ”ﬁa?%?ﬁ NRE@RTE ) by,
VI, VlO(aICHMhNRBOZ(O)@RT (EH2)MRIGD)NRP?, (RiH),NRIGD)CXOIMRRXI (b), XI1(a),
01118 dotapdblent chniiheein SR eb s ety

d
hol ogea, W’bﬁh"@%’"% IR, S O RaIMIRIBOERES S ormac ©¢ oM
( CH2) nOC( (TNEBIRRS Rmm,)ncz(oaa? r(m@o:(@xm@Ra( () RSN RIRIRa,

R R e T L
Emz%ﬂ%(o&o@&ga(g%i%% @” (C2) W??QWE@ R (@Hgmgﬁ?? "

( CH2) nC(S AlRisHy!, el qlarqxu\@eg ammﬁcichan@)mswdoa 93 HSXnGja?a (c:4i) RS|02Ra,
(o) ncs. Menageredheloeltbau)i4Ch ReBuierdr B B et o) hoheny!

(CH2) nnaphidmyber@ddwe(t@bamawh@re‘mebem ofltHeCes emy},flc2 6Whﬁérwl rr:gg:tgrkymﬂ t he 306

al kyl, 02-6 al kenyl, (CH2) nC3_8 cycl oal k (CH2)

renber eg Qi Sey Ly ianky (CUOBE fapttharas b@r@zymmykaﬁmm) h5- 10

&9”25 st| Kt‘} rﬁ’éﬁﬁ{hyl%rfb“&‘i—lz)sﬁ B ANBEle ﬁé’t@?&dr&l%r%ﬂp%s‘@pﬂona%y , 4or 5
substltuted with 1, 2, 3, 4 or 5 R" substituents.

In some embodiments of compounds of Formula I, Il, 1ll, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), XlI(a),
Xll(b), XllI(c), XI(d), Xli(e), XI(f), XI(g), XII(h), XI(i), XI(), XI(Kk), XI(l), XII(m),

25 Xl(n) or XlI(0), R? is selected from pyridyl, pyrimidyl, pyrazyl, pyridazyl and
triazyl, each optionally substituted with (CH.),NRC(O)R?, wherein R? is
selected from C4.6 alkyl, C16 alkyl-OH and C15 alkyl-NH2, each optionally
substituted with 1, 2 or 3 substituents selected from halogen, CN, (CH2),OR?,
(CH,),OC(O)R?, (CH,),OC(O)OR?, (CH,),OC(O)NR°RS, (CH.).NR°R®,

30 (CH.).NRYC(O)R?, (CH,),NRC(O)OR?, (CH.).NRC(O)NR°RS,
(CH2)sNRSO,R?, (CH2).NRSO,NRR®, (CH2).C(O)R?, (CH2).C(O)OR?,
(CH2)nC(O)NRPR®, (CH2)nSR?, (CH2),S(0)R?, (CH2)SO2R?, (CH2):SO2NR°RS,
C16 alkyl, C16 haloalkyl, C,4 alkenyl, C,.s alkynyl, (CH2),Cs.s cycloalkyl,
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In sonme enbodi nents of conmpounds of Formula I, I, IIl, IV(a), IV(b), V(a),
V(b), VI, VIl(a), VII(b), VIlI(a), VIII(b), IX X(a), X(b), X (a), X (b),
Xll(a), XvO(@bjy13xsB(c), X 1(d), Xll(e), XIV), X 1(g), Xecghsorxiosiei) ,
XIL(j), Xii(k), Xii(l), XII(rr) XII(n) or XIl(o0), R2is selected from

pyridyl, Ryl @y K diéRL (cil g, (Bf f olyl

t hi ophende %)H? ggole ié‘&so'éa 6?} M ﬁ aéc}l azoyyl(éHéi ryr\y!)%goxazol yl,
oxadi azol §(DH2)|15H1@anem)Uered hemmnyl and tetrazolyl, each optionally
substituted with 1, 2, 3 or 4 substituents sel ect ed from hal ogen, QON, oxo,

(G0} IRRIG ) R, WWNSA“@J%MR L YN, o () MRFLRE

n n a n C

(CH2) nNRd&Q)g &fﬂab‘ée! (@) 'ﬂ:@)} 'Mﬁh%&%%l(b) Xll(a),

CH2) nd\NRd 7 d dS02Ra,

(G2 RIS @W@‘ﬁ RIS W?QEWG}W)“@@@%% (el

Egg ng( SXR&) c(rOHg))(b)](R?S)smdaectem)anﬂ( By Bty Rehioplmey| ntbjadRédy, Nﬁbch e
n n a

al kPn | d§ ihla _IyI thia |§ZQI&F|3X%29SICF |S£>x§zglg/§l_{x)ad|es;o|\ly)lf mQ@ql;ﬁ' tHa éO&LC' oal kyl ,

( CH2) n3- 85AE RxpARSY | NEAGH Qﬁﬁ(&%é?@'é&bbtutu%&%)tﬁlf{b?@’ INR RANGREeY R? and
(CH2) n5-10 nenbered heteroaryl, wherein each 16 alkyl, 02-8

al kenyl , Gzatectedyiopn Cis@HY rCas 8lkylyOHoandk@hs adkaMHvseach@pbem@Ity

2o B capdfe it T & 263k éy‘@*u%gé\%ﬁﬁphfﬁi@%ﬂ éfﬂ*?N“id%)% i
substitue |s2) oc(o)R?r(ospgyge)@(lmqmarr@@ o (@9 RAJE H3, NFARFUl a |, II L,
B oW e R St oy )
;(:a: ((32% edX* FX’pyrl Q%{Q) pyrz:)mqqé(ll\é)édr%ﬂ% %&165\)@2 ﬁép')Z)t"rl(aie)FéOZSf Erzalnfll
ML oxazal s f‘”"%’i?‘@’“*bm O o ‘O**2"*3‘5?522?“TZ’*%%W??%FM%TSLV'

opti oha I?/@Q@M ct{31 @éoﬂkb/hcé sailﬁé'mlté%mﬁlk%}"e@éﬂ (fL’?Q)ﬁY Qﬁjl}éynq O)OR? and
OH2 0

Subst |t Ueny e e e s RS oBRlL JO e b SR B BT o O e, 30
( CH2) n0C( (THRaS-10ChR2INbecEd halnearyl. ( CH2) nNRbRc, ( CH2) nNRIC( 0) Ra,

(CH2) NNRdC( 0) ORa, (CH2) nNRAC(0) NRbRc, (CH2) nNRdC( 0) C(0) NRbRc,

(CH2) nNRAC( S) Rin sqraeimiddilfeBiHecorh Sibia) deNbIgrE) WD R, 111, IV (a), IV(b),

CH2) nNRdC( NRe) NRbR CHZ NRdAS( 0) Ra, 2 NRASO2Ra, (CH2), NRASO2NRbR
o) " O oYk, VA, Vo) BB B N etol, Nediee ), Xtk iy ek Xltay, 2N oRe:

E%é%ﬂ%é@axcﬁ&@*ﬁ%@%@cxw%%ﬁ <”E§?5§'>h RENFR LTG0 =
-6 al kyXj(n) qrofRpH (R’ i8 sejedtec friop md@@IHZimdazcﬂyl benzimidazolyl,
benzoxazolyl and benzoisoxazolyl, each optionally substituted with 1, 2, 3 or 4
substituents selected from halogen, CN, oxo, (CH32),OR?, (CH2),OC(O)R?,
(CH2),OC(O)OR?, (CH2),OC(O)NRPR®, (CH2).NR"R®, (CH2),NRC(O)R?,

25  (CH.).NRYC(O)OR?, (CH2).NRIC(O)NRPR®, (CH,),NRIC(O)C(O)NRR?,
(CH.).NRYC(S)R?, (CH,).NRIC(S)OR?, (CH,),NRC(S)NR°R?,
(CH2).NRIC(NR®)NRPR®, (CH2).NRS(O)R?, (CH2).NRISO,R?,
(CH2).NRISO,NRPR®, (CH2),C(O)R?, (CH2),C(O)OR?, (CH2),C(O)NR°R,
(CH.),C(S)R?, (CH2),C(S)OR?, (CH.).C(S)NR’RS, (CH.),C(NR®)NRPRS,

30 (CH2),SR?, (CH2),S(O)R?, (CH2),SO2R?, (CH2),SO.NRPR®, C1 alkyl, C16
haloalkyl, C..s alkenyl, C..6 alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8
membered heterocycloalkyl, (CHz).phenyl, (CH2),naphthyl and (CH2),5-10
membered heteroaryl, wherein each of the C4 alkyl, Co¢ alkenyl, C,. alkynyl,
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5menber ed heterocycl oal kyl, (CH2)nphenyl, (CH2)nnaphthyl and (CH2)n5-10
menbered heteroaryl, wherein each of the C1 6 alkyl, C2 6 al kenyl, C2_6
al kynyl , woER)InG3%ss88 cycl oal kyl , (CH2)n3-8 nenbered heteﬂ)dwmslzmajok;wllé;
(CH2) nphenyl ( CH2) nnapht hyl and (CH2) n5-10 nenbered het eroaryl groups is

ti onal | t
onti onal | yeappeL] b CHRIGEIY, (Orb3& mem bl neeooiifRk PEsherd).) SO08 )
VI, VI (afCHyhmAthyNand (Ghiz).541 0 Ingesybetex hedeearybyropps i Q[at)qna)l{y( b). X1(a),
XI1(b), XLI({c). | || Xi1(h), Xl XI |
anki xPW%s(r:titUt |VV'E*?1%' 2;%% g55{(3\5@’$¥t8 {SRz is sc(al )ect ed 1£|r2)m pyrl(Jdill

pyrimdyl, pyraz pyridazyl and triazyl, eac tionally substitut ed wth
( CH2) nC( 0) NRbRI gqr@ﬁr?@éﬁ’ﬁé”@%%& i GRIAPQU s efdry H‘dﬂgé |bf“|FB>r/(ﬁi1I|¥(t1) I, 1,

'XV(a) 'V(/Pé) v\@gm (fé? |Yb))<|\§4' ?P)\/m ?'|§@)<§(?)V?dé§a)(9éxﬁa)\&g(bf*9&|i\g,X X(a),

, X1(9),
Xl ! (h) XP(“(b)) Xlixa)l Kllﬁd) X“(G()k)(ll(f)(le((Q) XIKh), Of(i), X“(Jlm”(b) XA BYMR2 i s

| d | h hi Iyl
Shi adi azor g sl yR: Rt o BRAGRA Y 1 FERey - S'Ftﬂh-{?.zgz&w
20and t et jragobik.y SRERIRRY HORabLyl- S YR8 atiih HMnH'ézb@'J%/ NS BWF

I n sone enbodi rrents of conpounds of " Formul a , L, gb), V(a),

V(b), VI, indezoay-yhwil +met)hyl(<l/HHn(1a2;ql 8yl 3-methyli H )((ct@zol ReB) 3-anindr1- Xi (b)

A 'eéﬂ“’%lmﬁf P53 ErpranQi e R oy ebbradiddandiids o

pyridyl, ), BLebrboxdvloaze(t H- mraz@laa—yl) @-lvdwy?(Eeraazd)l 5-9pch-eapfif1onal |y
substltute W|th iCHZ)n C(0) NF12 sonme enbodi nents of conpounds of
For mul a | Ind@agol-4yf), 3rageidmide(t yindazakp- ylW(%methmlsuliﬂnytaéwne(/’w( b), VIlI(a),

316y Gpzok3bp, PimdnoRbatboinidelsihbiarta i, 4 etfatriacr i (-
Xl (n) or m)@lalz()b5 yI)Rz dlmewlmtmmmnnmiol%aylylfi emyramlhp 1H41r1rdaz|oh6nyl
thlazolyl t hi glazolyl oxazol oxadlazolyl,

R e SRV 27 éﬁwnwt Rudberninals Bobfiaro sy o Z%ﬁvémwfrw&)aﬁg@% e cd w th
CH2) nC( 0) 20l I,

I(V( a§ nc|(v azé| ?XD SRt @Pﬁlw{?ﬂ?% (QH\/'?%IB?E(?W/ ?P aﬁemﬁ% O i b X, X(a),

X(b), X (&-methylbenzixidgzo)-5-M), 12 am;nouen(zmugaxouwp 2. | (), Xi(F), X1(g).

X T(h), X ] X1 K | | ¥ R2

sel fac% ed hY@r&(W?n%ﬁ'adzﬁib éjn %B?Fe aﬁé}pé%r‘z'”&g@&é XJi(g 'P91 ?/néocf%f}r any: S

pyrrolyl, dlish:eRBeswl . 3-bRikdsdndold]isoRbPbIa8-9l, BlamindoeAe@psyxazobragol vl

20  2-methylbenzoxazol-5-yl and 2-methylbenzoxazol-6-yl.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), VlIi(a), VIII(b), IX, X(a), X(b), XI(a), XI(b), Xli(a),
XlI(b), Xll(c), XIi(d), Xli(e), XII(f), XII(g), XII(h), XII(i), XI(j), XII(k), X1I(1), XII(m),
XlI(n) or Xll(o), R? is selected from 3-6 membered heterocycloalkyl and 3-6

25 membered heterocycloalkenyl, each optionally substituted with 1, 2, 3,4 or 5
substituents selected from halogen, CN, oxo, (CH,),OR?, (CH,),OC(O)R?,
(CH2),OC(O)OR?, (CH2),OC(O)NRPR®, (CH2).NR"R®, (CH2),NRC(O)R?,
(CH.).NR?C(0O)OR?, (CH2),NRC(O)NRPR?®, (CH2),.NRC(O)C(O)NRR?,
(CH.).NRYC(S)R?, (CH,).NRIC(S)OR?, (CH,),NRC(S)NR°R?,

30 (CH.).NRYC(NR®)NRPR®, (CH,),NR!S(0O)R?, (CH.).NRISO,R?,
(CH2).NRISO,NRPR®, (CH2),C(O)R?, (CH2),C(O)OR?, (CH2),C(O)NR°R,
(CH2)nC(S)R?, (CH2):C(S)OR?, (CH2).C(S)NR’RS, (CH2).C(NR®)NRPRS,
(CH2):SR?, (CH2),S(O)R?, (CH2)nSO2R?, (CH2),SO2NRPR®, C1 alkyl, C1.6
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5i soxazol yl , oxadi azolyl, imdazolyl, triazolyl and tetrazolyl, each
optionally substituted with (CH2) nNRIC(0) Ra, wherein Ra is 01 _6 al kyl or
3-8 nmenbeweaothet3sssecycl oal kyl , each optional ly substitutrea/useaih/oize12 or 3
substituents selected from haI ogen, ON, oxo, (CH2)nORa, (CH2)nO0C(0)Ra,

(Go) 2&%@%@?&%&%@%%%%&@%’“@?%a%zﬁgﬁ%%%@ o 10
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ECHZ) e o&%é“%‘% éﬁ%eﬁ%%ﬁé(ﬂ % ?%'@:PB am(/g:go?) ﬁ%{%é@g gﬁ! ﬂ(:( S) ORa,
(G ) nSb2NPHRLC G TAOEER ”@?ﬁa& i “?@8206%%‘“&2%‘?’*5@@“%@56L”§?Ra
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20 2 5- 10
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Rf substi tyen R/?b VI VIISa')WFF@W#I’(@PWII’I‘(%’)‘tIX Xf(a F%pl)@@ R( )Comy jal,

111, 1V(a VI VIT(Db VI T'T(b), |x
X(a), x<b§<ll(b4|, XaHYc), Xil(d) Xi1sa)l KHIF), (g s1(hxiXIf (t)) l16), |>(Iub<) X)kl("),()ébl(.m)XII(f)

X I XI I X
0, TS Xhi e it ) b, bl Gyt () or 1),
each optip rp@nbmyasgﬁ@érlatzmg/eénwdrph ), redRC Ddﬂ@lly‘éb@étﬂUfedRﬁlthS gel ect ed
fromOl 6 alkyl al k OH and O 6a|kC¥D|$ NH2, each optlonally

subst it ut §d4\ﬂirt5F§UPSTQJec5‘ItS 3e|§9@§thQrUMQQ%I {9, (Ebmn R ogen, ON,

CH2) nORa o( CH2) nNRbRc, 30
( 6r2) il Bt SR RO MR oG GIR N IR tnmisozra,
(G2) “2?8&’“”ﬁ‘“R‘*C‘WX@Bﬁ””&ﬁc‘“ﬁ’i’;ﬂ?@‘é’m’%‘ﬁ%‘%ﬁw 26 hal Gl kyl) 02 6

n n a
ke e R MR e O (ﬁ@%?%@gﬁsm ea %%
EZEZiSS?;F@%“MR“ F?“@“W“Qﬂ*%d“ﬁ*%@m?fwwc KRR a 1T 1
lleé S’vl) x: E/(CBI)'I2)n $OzR?CIb(I3Hz\\ﬂNR ®zl()lﬁ R°I\/(¢Hb))1C(®)Ra| (@Hz)nvl(@D(DBz(l | I(]f<) X(a),
Xt R CONRT G SR ek iRy (SR pNRR:
(CH2)nC(NR®)NRPRS, (CH2),SR?, (CH2),S(0O)R?, (CH2),SO2R?,
20 (CHZ)nSOZNRbRC, C1_6 aIkyI, C1_6 hanaIkyI, Cz_e alkenyl, CZ-6 aIkynyI, (CHZ)nC3_
g cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CHz),phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl, wherein each of the Cx.
6 alkyl, Co6 alkenyl, Co.s alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8 membered
heterocycloalkyl, (CHz)phenyl, (CH2).naphthyl and (CH2),5-10 membered
25  heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5 R" substituents.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VIi(b), Vlli(a), VIli(b), IX, X(a), X(b), Xl(a) or XI(b), R? is
NRPR®, wherein R? and R are as defined herein.
In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
30 V(a), V(b), VI, Vli(a), VIi(b), Vlli(a), VIli(b), IX, X(a), X(b), Xl(a) or XI(b), R? is
NRPR®, wherein one of R® and R® is hydrogen and the other is C1. alkyl
optionally substituted with 1, 2, 3,4 or 5 R" substituents.
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XIl1(n) or XIl(0), R2is selected furanyl, pyrrolyl, thiophenyl, thiazolyl,
i sot hiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, imdazolyl,
triazol ylwendiwesssazol yl, each optionally substituted wprCh/UuS@H2psRAC( 0) Ra,
wherein Ra is selected fromO01-6 alkyl, 01 6 al kyl-OH and 01_6 al kyl - NH2,

h ti | j ' i t t I d f
al ogon, Q. (HBY RN Ghrkood & oS RIS I BT IPRY) neore
( CH2) nNRbR¢g), VbR MNRA@().0Y &), VIOKR), MNRSE(10) o), X(Iok)l fard G (W) NRiRc
G2 e B T L L e
1501 6 alkyl, 01 6 hal oal kyl, 02-6 al kenyl,_ 02-6 al kynyl %CHZZ nC3_8
cycl oal Kyl ( CIESHeeTanaEepis HEeampeyidoal iGmule &b Mohay V(o)

CH2 |

bt ot by LR n(e, VRIEREVIHEP IR K(©) 1@ ol 8Es) vy
VI, VI (@GO} Bab)R? iINRIRD) wherein(dnke, ofiRE and Bf is ydrpgexiapa)theXitlidn) , X | (a),
20X 1 (b), . XLI X11(d), X1 XLV, XL L1(h)., XI(i), X1(j),
oo st St optiaahiesibaiitlso &in iz St 5 Risblivgns-Srm | ndol V1

i ndazol yl, benzi m dazol yl , benzoxazol yl and benzai soxazol\)/l each
optional |y sublt ?‘?@?&Hngﬁ’(i'ﬁ‘eﬂs of C@“B‘guﬂﬂssﬁfb':s‘?wlﬂ@rlpt@ I eVdal d¥ (@) om

hal : ; , ; i
(23 noc SRS U THEER R D YRRl T, MET KPR ¥,
( CH2) hNRd GO0 RiaRd, RT isHRIRIRIRAVEED$IB(RY Al RE ar¢ Gbiz)afiNgd GespiRa,

( CH2) nNRdC( S) ORa, ( CH2) nNRAC( S) NRbRe, ( CH2) nNRdC( NRe) NRbRe,

( CH2) nNRdS( 0) Rin sdratlzniddiseARaof ¢drhidouidRIG0oRRnRS |, I(, CHRIMIEY, VR,
( CH2) nC( 0) ORa, . ( CH2) nC( 0) NRbRc, ():(1(4

(i) oy R b ) VD oy WD) s, Vb s X D iaT o ), X(2) nScoRa,
() nca. SCEVN S, B R, e RURRLASY e S Slutih P R TY

( CH2) nnaplst@yé akkgbogticna)in Substitoeatheited , BeB et oadbyR, sublséiuents.each of the 01_6
al kyl, 02_6 al kenyl, 02_6 al kynyl, (CH2)nC3_8 cycl oal kyl, (CH2)n3-8

nmenbergd het er pryeheaniyddimetts)X, reamd R (toh@ihen awtnt thigl caaibeh GRS - 10

menbered heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5
Rf subst i Whigh theyiare exBd v mnmereammwnaﬁy FoRt@niRg pneor |,

V(). 1 Vifre heteroatoms selected from oxygen nitrogen and sulfur, and optioanlly
containing one or more double bonds, and optionally substituted with 1, 2, 3, 4
or 5 R substituents.

20 In some embodiments, the compound is of Formula Xlll, or a
pharmaceutically acceptable salt thereof:

R']

\N
(R ‘
= (CRER®),, R’
- X

R4 R® RO
Formula XIII

wherein A is a 5 or 6 membered ring optionally containing one or more

25 heteroatoms selected from oxygen nitrogen and sulfur, and optionally

59



5V(a), V(b), VI, VIl(a), VII(b), VIll(a), VIII(b), IX Xa), X(b), X (a),
Xl (b), Xil(a), XilI(b), Xil(c), Xil(d), Xil(e), XIV), XiI(g), Xi1(h),
XIT(i), XvO@EpIy/13X888( k), XII1(1), XII(m, Xil1(n) or X I (oPCTRA2013/033lhect ed
from 1H i ndazol -6-yl, 1Hindazol-5-yl, 1Hi ndazol-4-yl,

- am no( 1 i 2ol , 1 p4 pP5 pb

2 no( 16y ntgﬂﬁﬁﬁ?zo bne oYHorf?d‘cﬁIHIé‘P%ﬂ{fItﬁ%gzgz%&l}l and R", R* R% R®,
- met hy| ( R4 RhR: (R -abdym )are asatefined herdidnet hyl ( 1H i ndazol - 5-y1),
-cyano( 1H i ndazol -5-y1), 3-carboxam de(1H i ndazol- 5-yl),
- car boxami di né{ édameruﬂﬁtzadlrr@nyswf co’n‘npomdlddﬂ-medﬁaO{IH rindL A together
-et hyl (1Hi_ndazol acet am de( 1H i ndazol
- met hyl s Wit P&H?MHW%OQH”S&QM'C@W% ound form a grougselected from

:d| rrehst))r(\))i g@%ﬁ%ﬁ%@o@wh&‘é n%lgyké? am ng{@mlgﬁglg‘%ﬁ‘ﬁa(ﬁl;l 3/1)
N S i ar-dad ol it b Bgﬁaﬁ?‘wm'ewm:ﬁ? 6}}16&8;% 5yl
o 5 et TR sy G O A B s BB bbb SIS h i Y

hyar oxybeBg mdarghydroshridadaFaldyihlahension @até%h%mbyn@o[@m nobenzo[ 3, 4-
d] i soxazol -5-yl,” 3-am nobenzo[ d Psoxazol -

3- ani nobedkb’[lﬁ]Id@@xﬁﬁ@ﬁo[iir'éyd],[)yrzwmlﬁ@xﬂh}ﬂﬂ@&iﬁ@x@]@wlmm aid

Y PRURBERE P Biping, koL IR GBI, ERIBRITAT ) U ().
5 Xa). drﬁeﬁﬁ}n@%b(aﬂi o3 Ao DR, W Ebyraofels. X 1(e): XIV).

Xl | Xl | Xl | XI'1 (k) X1(l Xl | | Xl |
2\ D ol divanieingm HL wrmég@mm&@nmarémﬂtr@%@ Ko X1 (0).

het : 5
cubst i t veRl o op Lep e AR RGeY oIS AT - BB ) R,
8 R ear e st S

n n C n
(CH2) AN ROIne G ISP O lonoy A By IRreaCrpptonally

CH2) NNRd NRISO2Ra, ( CF12) nNRASO2NRbR
Engﬂqo%awﬁ% 2)nd0€%awg§§§ﬁatg hRC, (CH%"ICES)Ra)n(CHChC(SC]%a

(o) nSOINRRE " aﬁ%%ﬁ%mamé@@%‘%@%enﬁ% oyt

( CH2) nC3_®iithythé patikydine iogap vhieh itesrbeurd fdred argbolyp kolekcted fronCH2) nphenyl ,
( CH2) nnapht hyl and 2énS 10 nmenber ed het er oar wherein each of the 01 6
al kyl oz%lnéFR@?ﬁn I?t%ahwreﬂy“dpfﬂﬂé)%wlr@'dﬁﬁzl%% K71, (CH2)n3-8

menbe d I 2) n5-10
ksl R A R i e A
Rf subst i tlpnitredine and thiazolo[5,4-d]pyrimidine, each optionally substituted with 1,

2, 3, 4 or 5 R' substituents.

wwwwwwwwww

In some embodiments of compounds of Formula I, 11, 1, 1V(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), XllI(a),
25 Xll(b), Xlli(c), Xl(d), XlI(e), XII(f), XIl(g), XII(h), XI(i), XI([), XH(k), XI(), XII(m),
X1I(n), Xll(o) or XIll, R" is selected from hydrogen, halogen, CN, C. alkyl, C1.
s haloalkyl, C(O)OR?, C(O)NRPR®, OR?, NR°R®, Cs.10 aryl and 5-10 membered
heteroaryl.
In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
30 V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), Xll(a),
Xll(b), Xll(c), Xli(d), XlI(e), XII(f), XIi(g), XlI(h), XII(i), XII(), XI(k), XII(), XI(m),
X1I(n), Xll(o) or XIll, R" is selected from hydrogen, halogen, CN, C1. alkyl, C.
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In sonme enbodi nents of conmpounds of Formula I, I, IIl, IV(a), IV(b), V(a),
V(b), VI, VIl(a), VII(b), VIlI(a), VIII(b), IX X(a), X(b), X (a), X (b),
Xll(a), XvO(@bjy13xsB(c), X 1(d), Xll(e), XIV), X 1(g), Xecghsorxiosiei) ,
XUL(j), Xi(k), XiI(l), Xii(m, 10Xi1(n) or XII(o) R2 is selected from

aziridi Pygpa%ﬂég qi;ya%)%gar'ggﬂkbgwm @‘?”aﬂd ¥nd nq'gcper '¥ | and

nor phol i nyl y su stltu substituents

CeD oo 0] ﬁ%‘bﬁ%&?%%\%‘% ?‘cﬁ?}‘ﬁ%ﬂ@& %‘%W’%‘ﬁ('? MEvp bR ) oFe
o) PR ) MR, S S A TG RNDID) PO Rita ), CRPRITR (B, Bil(2),
(o) MRS R iq) S o R T ) R ORI, PR () KA,

(o) rict 9 MR TRV R ﬁ'*@rﬂﬁ‘x?ﬁ%%%‘@s%@ O o) nscera,

20(1111rmafohy{|RR C alkyl, Chnl nlk I C nlkAn -2--b-c,-2-8-2-
nftk nl (CH) C 8 cycl oal kyI (CH2) n3-8 merrbered heterocycl oal kyl ,
(CH2) nphenyl , (r&ﬁrhempﬂxbdyienamdf ¢aehBoundsLof Fernga ¢d | HET BA(@pny(b), wher ei n

h of th | k k : - | k I CH2)nC3_8 | oal kyl
(00 na- 3k h\éﬁéaﬁ%@@)ﬁﬁﬁlm V@SR O D) RHBpiRkg. aanéh
d \ ' 1,
554 on DR LS RUGKAIGEI. SRERS AL BRI X BREX B XA o
For mul@ 1 Xli{n), X1l{a), orIXI(IaR id Mydrpgew(a), V(b), VI, Vil(a), VII (b) Vilil(a),

VIIT(b), IX X(a), X(b), Xi(a) or Xl (b), R2is NRbRc, wherein Ro and Rc are
as defined her@i somérerﬁl@cstﬁrr@mm)dﬂctteﬁ surids @mm\mmm I@fIIIFm(H)Jll‘a(U), L, e,

IV(a), 1V(b), 30V(a @g vnme&b VLI VI VI || X, X(a),
X(by, i (X@pVba, )V” Y%(blijﬁiéllﬂé ) i K, 8@( %ﬁidxt@) ﬁﬁ:drogen and
substi t ne ) KR, SRR RERRA GO K. S

LT, 1V a)I I\l (o)(Ry) is séfdxted tom hydrogkn, ngbl)' CNI Chea)kyl,\MT44 (b) , | X,

X)) B Bloyirbte, GeOptd 2, e NEBEe gwher L 0 and R

Formul a | neldroail !» 1V(a), 1V(b), 5V(a), V(b), VI, VII(a), VI1(b), VIll(a),
VI 11 (b), |x, X(4), X(b), Xi(a) or X (b), Xis

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, VlI(a), VII(b), Vlli(a), VIli(b), IX, X(a), X(b), Xl(a), Xl(b), Xll(a),
Xll(b), Xll(c), Xli(d), XlI(e), XII(f), XIi(g), XlI(h), XII(i), XII(), XI(k), XII(), XI(m),
20 Xll(n) or XlI(0), R® is selected from hydrogen, halogen, CN, C1. alkyl, C1.6
haloalkyl, hydroxyl, C4.¢ alkoxy, NHy, NHC s alkyl, and N(C1.s alkyl)s.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),

V(a), V(b), VI, VlI(a), VII(b), Vlli(a), VIli(b), IX, X(a), X(b), Xl(a), Xl(b), Xll(a),
Xll(b), Xll(c), Xli(d), XlI(e), XII(f), XIi(g), XlI(h), XII(i), XII(), XI(k), XII(), XI(m),

25 Xll(n) or Xll(o), R? is selected from hydrogen, halogen, CN, CF3; and methyl.

In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, Vli(a), VII(b), Vlli(a), VIII(b), IX, X(a), X(b), Xl(a), XI(b), XlI(a),
Xll(b), Xll(c), Xli(d), XlI(e), XII(f), XIi(g), XlI(h), XII(i), XII(), XI(k), XII(), XI(m),
XlI(n) or Xll(o), R® is hydrogen.

30 In some embodiments of compounds of Formula I, 11, 1, IV(a), IV(b),
V(a), V(b), VI, VlI(a), VII(b), Vlli(a), VIli(b), IX, X(a), X(b), Xl(a), Xl(b), Xll(a),
Xll(b), XlI(c), Xli(d), XlI(e), XII(f), XIl(g), XII(h), XII(i), XII(), Xl(Kk), XII(), XII(m),
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0(0)- and R2 is NRbRc, wherein one of Rb and Rc is hydrogen and the ot her

is 01-6 alkyl optionally substituted with 1, 2, 3, 4 or 5 Rf substituents.
In sonme ewbadivmesiss of compounds of Formula I, 11, |11, PCY([UsRo11i0846i) , V(a),
V(b), VI, Vil(a), VII(b), VilI(a), VITI(b), IX X(a), X(b), X (a) or X (b),

Xis 10-(&@3%”@“6)% &% Wea\‘iﬁ‘ﬁlﬁ_{ c{%eﬁb and Rc are as defined herein.
s’0

In sone e i ment conpounds of la I, 1, 1v(a), V(b), V(a),

V) V() ol oV 8ol o S e W Ny or (o),

Xis (CHZ)p an wherei n one of gen and the
other is ¥la)\Vabkl, w(rau)o\mati)yvnm)st\ﬁuu(m)elok w(a)hx:(b) 2<|(a3, le(prXIhiaRf

substituents. 15l n sone )aet her wt h the car bon
J

atons to WXy XH{®D, HHL?r)dX“fbeFH(Q) %'Hhhéﬂﬂé)réH(J} Bkb gt iRy,
cont ai oii ng O’?@ex‘ﬂg@”‘%}f%m%ﬁé%éﬁ’t@d%hﬁﬁ&d’r@géﬁ%ﬂ ?Dg?ﬁcc)”:ﬂ”'sﬁeﬂé’eﬂsyl a”d

sul fur, cont ai ni ng one or e dou optionally
substi t ut @(ﬂO\)RT rC(Q)OR G(OINBPRBami SOUREt i t uents. 201 n sonme enbodi nents,
the conpound is of Forrmula XIll, or a pharmaceutically acceptable salt

thereof : For nulrasofhklembodimanes ef corpdsnds &f Bornulagnibatel/(a),ng(pt i onal 1y
contai ni ng one or nore 25heteroatons selected from oxe/agen ni trogen and

sl HERRELAL Vi ST SR Lol W 1 o
1, 2, 3 d
her ei n. o RO BT XU Gl 20, FIpE Xl F’ﬂ'ﬁh”?ﬁ”@%ni

t oget her  Xill(rk), Xhiéo)myrrXIt &’ rmehydmgeno which it is bound forma group
sel ected from 5qui nazoline, pyrido[2,3-d]pyrimdine,

pyrido[ 3, 4-d] pWSasmélembodjmencb)bﬂc@ﬂpd}rm@omanﬂa |p|yr|||dn{(a) 2\/ )pyri mi di ne,
5678tetraw\>6droqumazo }/rlmdlne

2 07 o1 Yanah SEVIGS e B aytiier, flionaX Xy SUSFXta) oy il
oo R P [5‘905(@ eéy’*]'m%’“)“ﬁhé afiy g gf'{%’"i‘ﬁ i f"‘n're'”q’é’[?’ =

10pyr r ol oKB(r)-ar](iy(o), R di Riegnd7RE pre eaeh hydiiogen| 2, 3- d] pyrim d| ne,
thi azol o[ 5, 4- d] pyrimdine, 7H pyrrolo[ 2, 3-d] pyrimdine, 9H puri ne,

1H pyrszol of 4, Bwsﬁhéﬂmmdnmts dﬁwpmmﬁdﬂdmyrmm\qua/(b Vi
H-[1231/r|azolo£ 3/(&( )1 L( fE}/rlmdlne
6, 7- di hydVH{BRHVHYP dko?( )3 Pb;?ﬁ”(ﬁl)o?ﬂﬂm(é X”(e II(f) Xll(h) 1), X

6, 7- di hydigrmihavo 8t Rlip-HE SHPIP ! 48 HchCocBirbnde MY SachnBYpERIEHLS, 2-

selected from hydrogen, halogen and C4 alkyl.

In some embodiments of compounds of Formula |, lll, 1V(b), V(b), VI,
20 VII(b), VIII(b), IX, X(b), XI(b), XlI(a), XII(c), Xli(e), XII(f), XII(h), XII{), XII(k),
X1I(m), XlI(o) or XlII, R® and R®, at each occurrence, are each hydrogen.

In some embodiments, the compound is selected from the compounds

in Table 2, or a pharmaceutically acceptable salt thereof.

The compounds and compositions described and/or disclosed herein
25  modulate the contractility of the skeletal sarcomere. Specifically, the
compounds modulate the troponin complex of the fast skeletal muscle
sarcomere through one or more of fast skeletal myosin, actin, tropomyosin,
troponin C, troponin |, and troponin T, and fragments and isoforms thereof.
As used in this context, "modulate” means either increasing or decreasing
30 activity. In some instances, the compounds described and/or disclosed herein
potentiate (i.e., increase activity) of one or more of fast skeletal myosin, actin,
tropomyosin, troponin C, troponin I, and troponin T, and fragments and
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15d] pyri m di ne and 6, 7-di hydro-5H cycl opent a[ d] pyri m di ne, each optionally
substituted with 1, 2, 3, 4 or 5 Rf substituents. I n sone enbodi nents
of conpouwd=00f13B838nul a Xi 11, Ring A together with the pgmiuseaiingsend ng to
which it i s bound form a group sel ected from qui nazol i ne,

5,6,7, 8- t pyr| doFé’df' qﬁ’bﬂwe”r |Hétgﬁééé“tﬂﬁ'&6mrpg>gﬁdz o%sirlb d and/or

20tetrahy 4-d] p | ne yrimdine,
t hi enoJ 2, Gkschb]spylrhenemnnblbar(det Heamse[aﬁilunw]qfwnemrmom ofefashskq:behabnal |y
substituted wit stituen c?ms enbodi nent s

of conpoulY9S8y aﬁé‘? ntﬂ‘Ppaori‘yosi'” tr?FPC?”'” ﬁ\/?%oonlr\)( 6‘)"0' tRgegyin t( BYe Vii(a),

V1 (D). Vibh@his Yha i<drmd Merde) . X(b), X (a), X (b), Xi1(a), 25 XII(b),
XI1(c), XItd), Xl(e), XIV), Xii(g), XI(h)y, XUL(i), XI1(j), X1(k),

X (I )5 XI'1 (m In bethpreclixica( ayd shinigal settirgs, @cts/@rt@r§tcé‘dherf@$h31§e¢etaben

06. 10 ar v PoRRAsSyBb Rk R B B S Ealih e FBhoaoR RS R mmounas

of For mul muscld to néve, stinv{lalion | Nésbiltin ﬂ\é(rﬁ%créé(s@ in r\vasch!lfb(cfé VII(b),
VIli(a), VITI(b), IX Xa), X(b), X (a) z,xn ??;qx”(b XI1(c),
X1 (d), xeeyappmenypt sxbtm@wm@kmnlq&gle axthhlgn %el @Js spelkptale | (1),

01 6 i oy THeFast kil ronrin Aclatbr, GR A TSGT| ORI ISRA Ne! O0RD Tand
:\Il( Ic:1 ;ﬁoval Mukc” Force \;n thro siodén e:td)oﬁﬁ\)/ﬁli]seﬁb(penrmenm‘r@ugl | IOﬂnf&@\r}lmlaJI abl : |X
X(a), xg g%‘ V\é&'ﬁ%ﬂns (‘?b‘}pr\&%?o%) ACRY@‘PE?"UOQ %;‘))Sk%ﬁﬁ('dé aF;%'”(e)( ;(Il(fi,
X100 Xbbifplex ihid bben Xhbln)to bl tnddehlyiefidr Rine®ddd XI1 () or

Xill, RLiIs ected from hydrogen, | ogen, ON, I'n
sone enbodiusele Eberis tocnaimurfdsandflnﬁ-‘kvmmmasmetblthelfrequeln‘(zﬁ/aa)f I V(b), V(a),

)iy sttt ot b et RO ) % 1110
XIT(j)s Xbb(&bpmént Gt subXhbifal rd@stid Gelivatiéd.( SucRactilators Rave aldy dr ogen.

been shown to reduce muscle fatigue and/or to increase the overall time to
fatigue in normal and low oxygenated conditions (see, e.g., Russell et al.,
“The Fast Skeletal Troponin Activator, CK-2017357, Increases Skeletal
Muscle Force and Reduces Muscle Fatigue in vitro and in situ”, 5th Cachexia

20  Conference, Barcelona, Spain, December 2009; Hinken et al., “The Fast
Skeletal Troponin Activator, CK-2017357, Reduces Muscle Fatigue in an in
situ Model of Vascular Insufficiency”, Society for Vascular Medicine’s 2010
Annual Meeting: 21st Annual Scientific Sessions, Cleveland, OH, April 2010).
The increase in muscle force in response to nerve input has been

25 demonstrated in healthy human volunteers as well (see, e.g., Hansen et al.,
“CK-2017357, a Novel Activator of Fast Skeletal Muscle, Increases Isometric
Force Evoked by Electrical Stimulation of the Anterior Tibialis Muscle in
Healthy Male Subjects”, Society for Neuroscience 40th Annual Meeting:
Neuroscience 2010, November 2010). Work in additional preclinical models

30 of muscle function suggests that activators of the fast skeletal troponin
complex also cause an increase in muscle power and/or endurance. These
pharmacological properties suggest this mechanism of action could have
application in conditions, for example, where neuromuscular function is

impaired.
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In sonme enbodi nents of conmpounds of Formula I, 11, I, IV(a), IV(b), V(a),
V(b), VI, VIl(a), VII(b), VIlI(a), VIII(b), IX X(a), X(b), X (a), X (b),
X1 (a), XVOEbIy13XM8B(c), XII(d), Xl1(e), XiI(f), XiI(g), PRIIuSR)L1/0X614i ),
XUL(j), Xii(k), XiI(l), Xti(m, XII(n) or XIl1(o), R3is selected from

hydrogen, hal Oﬁ%wudé'&\'faré)ﬂrf%@dé%lr enﬁ 55@'%|é%¥|'mu%l@>e@l‘?ﬁe éj(uﬁ)d\'RbRC

ORa, NRbRc, 06 10 ere het er oar
errbod| nenpatleﬂt noampduhelr@o&fcdﬁmpnlmrhgaadmlm|ster|hgIto slaid patientdpeffectiva) , V(b),

1), eyt o5 peouraptiedatan deserfe andontingosd hersh b 5

X1 (k), Xbél(abbnvelgblr(thhe%ﬂyPoh(méorﬂble&'df(fQét sk@%tbﬁm&%l@%@ﬂoﬂom hydr ogen,
hal ogen, ON, 01 6 hal oal hydroxyl, 01 6 al koxy, NH2, NHOl 6

al kyl ,5 angangooierg. am |s9@e2em50dlment$n, tbere@rrmmm ose@and@ﬁﬂ@aﬂr@l@dﬁ

For L nghdspblansh Wbl s fberailodperad it (P 1) (2

X1 (e), Xemfbodimehts( gdmintstration ofd tdmpound ld(isic)ose@ér(d%r deddrlbed, X1 1 (m,
25X 1 (n) or XIl1(o), R3 is selected from hydrogen, hal ogen, ON, CF3 and

met hyl . herein resuligrie agniBe@esein Sbekelstalou e §PWEHPHIRU In sPme |||,

| Vi , I X X(a),
X( E)? > X (gﬁ?bog?{f@ts %P‘?”'?%tﬁar\ %‘J%%@ZPH" @@wc}é(ég)é@?lé{é%dr U (). XI( ?2 9),
X1 (h)Q Xhéfgin resdiits(in Jncréasddk ensiivityl of, fasdi SI(emtaI muscle)ﬂbers w I (0), RBis
hydr ogen. 30l n som% enbodi nents of co éﬁi For mul [, 1v(a),

| V(b), V(8§ CONEFS q/palcmm (A aS\ﬂOI”GFEf)r e'e\t@hmmeﬂbﬁrs a), X(b),
X (a), X chjeortres %treﬁéo(\f\?%h e b&rﬁ}awﬁ%' (rg%omélén(l dlgr?é'nltéf) XI1(9),

XIL(h)y, XTT(1), X)), XilT(k), Xl X (m, X or 'Xll1(o), RL and R3
are each asidmj tion ofacomosodwlﬁmd!ﬁmi adios des crivmapar atmsresﬂltsFmaul al, I,

kel e ot bt

XI'1(g)5 Xbindhth.acth! (hsomd éfmbbdim@nté kédmhﬁhét(dtbon ofld édthpodnd bl(seboseal | (0) or
XlIl, R4 is selected from hydrogen, 01-6 a 01 6 haI oal kyl , C(0) Ra

C(0) ORa, @ndprEsRerikedihareiReEesults in the fastgh@le cfeefiber ggneraimunds of
W (b, [0 aycesiehptent ol ot st by migeiadighlon () % 1 ()
Xi1(e), XV), Xddgovided iémmedd(for senditizing .a bt $kadletakiuskle fibdritdn)
produce force in response to a lower concentration of calcium ion, comprising
20  contacting the fast skeletal muscle fiber with a compound or composition
described and/or disclosed herein that selectively binds to troponin complexes
in the fast skeletal muscle sarcomere. In some embodiments, contacting the
fast skeletal muscle fiber with the compound results in activation of the fast
skeletal muscle fiber at a lower calcium ion concentration than in an untreated
25  fast skeletal muscle fiber. In some embodiments, contacting the fast skeletal
muscle fiber with the compound results in the production of increased force at
a lower calcium ion concentration in comparison with an untreated fast
skeletal muscle fiber.
Also provided is a method for increasing time to fast skeletal muscle
30 fatigue in a patient in need thereof, comprising contacting fast skeletal muscle
fibers with a compound or composition described and/or disclosed herein that
selectively binds to the troponin complexes of the fast skeletal muscle fibers.
In some embodiments, the compound binds to form ligand-troponin-calcium

ion complexes that activate the fast skeletal muscle fibers. In some
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10XI1(n), XI1(o) or XIll, R4 is hydrogen. I n sone enbodi nents of
conpounds of Formula I, 11, IIl, IV(a), IV(b), V(a), V(b), VI, VII(a),
VII(b), \WOI20u)1338881 1 (b), I X, X(a), X(b), X (a), X (b), PRIriusajil/oxici{b),
XIl1(c), XilI(d), Xtl(e), XIV), Xi1(g), XiI(h), XiI(i), X1(j), XI(k),
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sone enbodhigrRith forPéorrcampausds of Forrmula I, 111, [V(b), V(b), VI, 20VII(b),

VITI(b), X X(b), X (b), Xil(a), Xil(c), Xil(e), XIV), XiI(h), X1(j),
X1 (k)Y X1 (m Ihgcopmoumdsand phargasedticd compasitismsoteaeriped @@d/eir e each

compoandsissorsairra e LaRaRleIbaay bl FF BN UR SETSHEIEE | "re
conpounds san@ntRERevivol NG caAIivelplisatdroin isbth Hups@tlahg BRimal25nodul ate t he
contractility of the skeletal sarconmere. Specifically, the conpounds

modul at e €19626¢ o paduiatisypdld ke desieatiadt a erkarfr cRNSEPES 9ar coner e t hrough
one or ”DP%eg%%é,QﬁEIuﬁfﬁ ! Bfﬂwoﬂmfédqto ﬁbb[]ronglﬁl Soép'od?%r‘aeﬁ é;sg@ﬁrysn C,

t roponin troponrn and fraghients an rng t As used in
t hi s t®nt Axtyotropbitulateed] SoberosisqALBYr Spinel Blascuigr dtroghyg (8R)Ng 30 activity.
I n sone instance

, the caonpounds descr.i bed .and/ gr di scl osed herein
pot ent i at BE{IP .%rafn@wepéﬁa%? ge¢ iMyasyyerys 96@1\@%5 Cﬂ%?rgeb‘-f 0?‘55%’”@!3@ et al

nyosi n, agt| ; | r hRieS, W it | and

1 aqment o g e R O R e o o BB P eacr i bed
and/ or di waktisgdutkras sarcapémiatand cachexesynslismeadeigvi tachesfa one or nore of
fast skel et al 0osin tin troponyosin, troponin.C troponin I, and
troponi n TYIARETES CaieRtl diserTtRAS Caseoheats faitke T BREC i nj cal and
clinigal gpifidtae pudebhep) discasd (COPH)aghd ekRINGE Rinky ARRASE/GAYHEEX have
been shown to anplify the response of fast skeletal muscle to nerve

sti mul at i 8Rd rekahilitatiog-relatechdéfititseadeh pa thagscassormted witbveroysgnt  at

S e P uTBRRARCh VAR PRk os s e EBSEloe aet BRI o o ce
in vitro sioke rersidilitatior? &) Scdntr Memiisadyshiral (OIS )ehsdreeaieshich
muscle weakness, atrophy and fatigue are prominent symptoms, such as

20  multiple sclerosis, Parkinson’s disease, stroke and spinal cord injury; and 4)
muscle symptoms stemming from systemic disorders, including Peripheral
Vascular Disease (PVD) or Peripheral Arterial Disease (PAD) (e.g.,
claudication), metabolic syndrome, chronic fatigue syndrome, obesity and
frailty due to aging.

25 The compounds and compositions described and/or disclosed herein
may be used to treat neuromuscular diseases, i.e., diseases that affect any
part of the nerve-muscle unit. Neuromuscular diseases include, for example:
1) diseases of the motor unit, including but not limited to Amyotrophic Lateral
Sclerosis (ALS) including bulbar and primary lateral sclerosis (PLS) variants;

30 spinal muscular atrophy types 1-4; Kennedy syndrome; post-polio syndrome;
motor neuropathies including, for example, critical illness polyneuropathy;
multifocal motor neuropathy with conduction block; Charcot-Marie-Tooth
disease and other hereditary motor and sensory neuropathies; and Guillain-

Barre Syndrome, 2) disorders of the neuromuscular junction, including
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New Ol eans, LA, April 2009). Activators of the fast skeletal troponin
conpl ex have been shown to increase the sensitivity of skinned skel etal
nmuscl e fiwere11e3ssal cium and in living nmuscle to the fPequsSaay/06d614
stinmul ation, each of which results in an increase in nuscle force

15devel oDHRakiiniSHAIE oiilerIESRPrAGLINGATd QharoHehaAdbryBhgEd have al so

been shown'to re uge muscl e fatigue or t ncrease the overall tine to
f ati gue i neammmuegcutardldckadexgjusettadreids cotoking;card 3eerjphergl. , Russel | et al .,

"The Fast Skel et.al Troponin Actiyator - 2017357, | ncreases Skel et al
Miscl e FoPEt CRA RS EDANER AP M GlRrY e M RBtSd i 1 o1 tu”, 5t h Cachexi a
ZoconfereQé@racﬁéﬁléﬁé@%at@?@idbeti@?f‘e%@éth Oﬁﬂbni'd'iﬁﬁé?ﬂrrf%&or?f' ., "The Fast

Skel etal Troponin Activator, CK-2017 educes Muscle Fatigue in an in
si tu Mbdebeaiyelraing pelynagauionelrepatpy, travmiatc pefiphenzhseniedesordi ci ne' s 2010

2010y ThchiERLRLa! ARt E el b BE bR o Y RER G HAS boen

25denonst pad e@dutdpaiepbt FredrénAxidint eers as wel | (see, e.g., Hansen et
al., "CK-2017357, a Novel Activator of Fast Skeletal Miscle, |Increases

| sonetric For céNEGORIRPUNISENECEAMRRSItiaNS descttesAnston tisclage@ NeERiN Ti bi al i s
Muscl e | | N | ' Al |
Voot i ng: | RET s D¥ed B Fagtidbsists ot wGhEhY ol BRI ERE Fothidh ROV

nmodel $0 30nfustiesiotirideun)ahusoulsugystopdidsn@iclading viat exasmple, thecHeast, skel et al

t roponi n gon‘gl ex,algso, ause .an increase ||r? rEs_cI e power and/or endurance.
These phaPREES SENRLPIIGIE RGPS el M OhdlenEMEMYEY ™St i on coul d
have appl | | i CAH & i ' QRVGSAthi function

I s i npai rgg@bbﬁé‘ryh@e%r oVl d% arltea'i Hn@tsﬁg%gg:ygtrm%ﬁ%}n?gpﬁg)f ast s'll%lg’et al nuscle
ef fi ci encgucmaa neatdliertmyopaibgdcantiat eofe, diseage,icoinggnaa@lmydpatbiesng to sai d
patient an.effective anoynt of conpound .ox _caonposi tion descri bed and/ or
G sc! osedMiErapRota| drtEs: 9fy TIRRRNE e e PEFR SRS GHOT ast

skel efal gygel@aldniVdsitt/pSly SRS BERING. intiDsRAMBOEMQEsITEN ehdotrite conpound

di scl osed and/or described hérein activates fast Skeletal nuscle fibers or
sar coner eByopathiesrsushtasdiheeaassoeiatachwih hapenor dlypathyseigsond di scl osed

o e A BEARU B S btrh2 AL SRR WhoE S BT BRL 12 Cce
and/ or desmtabslit rhfbedtaios (sastbtYlyddvgenasteagediseasdist e\j. Mcafdiéast skel et al
muscle T l3i(?srezts(e),rPompe disese, etc), drug-induced myopathy (statins, ant-retroviral
20  drugs, steroid myopathy) restrictive lung disease, sarcoidosis, Schwartz-
Jampel Syndrome, focal muscular atrophies, and distal myopathies.
The compounds and compositions described and/or disclosed herein
may be used to treat or Amyotrophic Lateral Sclerosis (ALS). ALS is a
disease that generally arises later in life (Age 50+) and has a rapid
25  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 small proportion
of patients have an inherited form (familial) of disease. The condition causes
progressive death of motor neurons through causes that are not clear.
30  Surviving motor units attempt to compensate for dying ones by innervating
more fibers (termed sprouting) but this can only partially correct muscle
function, as muscles are subsequently more prone to problems of
coordination and fatigue. Eventually, surviving motor neurons die, resulting in

complete paralysis of the affected muscle. The disease is commonly fatal
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sarconeres to calciumion, as conpared to fast skeletal nuscle fibers or
sarconeres untreated with the conpound. In sonme enbodi nents, adm nistration
of a conpwOndiidizsssBosed and/ or descri bed herein resul tsPCH/US2010/083614
concentration of calciumions causing fast skeletal nuscle nyosin to 15bind
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fast kel giabIdBIO8IEr, b BRSOy bFotBREanfaI0ad iBBhaInd AerEqiBRuAishiiaRs to

formligand-troponin-calciu on conpl exes ctivat ast skel et al
muscl e fi jhacson) thus preventingdinuecie confrectian from afcurtieg.c dbhpse pesteinsd/ or

activation of the fast skeletal nuscle, fi s results in enhanced force
andl or | nidieAolTE acBberEir St el AERRLS: I dually PSR et a
nuscl g5 fi Qﬁééfi@%&@ﬁé%a@éﬁm@slﬁ) ifvbREd GRACHRLIuSterF@nEeat é gt on. SThe _
conpounds and pharmaceuti cal conpositions descri bed and/or disclosed herein

are capabPsagiimandii Begnd af et 0d30:4£071181), 394 helherdisearelst al sar comere

Vodul ot ofastier 88 el ingdra%s, ofyRakes S 3R A BB aces.
i ncl udi ngmusiglesnsitthé ibaidly e d hethalliark @ hoasstadiagrallis & Messle weukneds 10

Anyotrophic Lateral Sclerosis (ALS), Spinal Miscul ar Atrophy (SM),
per i pher afhaidifrepsehiedngrariogmat #&lyity agdduirsoves) afigramripssOf 6estyol unt ary

ot %, | BB RS oo MORB AN ThuaE SROAAL o T el
syndr onmes nussigkesd sbgh de sleaseeth as cohtralse yesarukeyellneaovefant, faeial chr oni ¢
expression, chewing, talking, and swallowing are often, but not always,
involved in the disorder. The muscles that control breathing and neck and limb
movements may also be affected. In most cases, the first noticeable
25 symptom is weakness of the eye muscles. In others, difficulty in swallowing
and slurred speech may be the first signs. The degree of muscle weakness
involved in myasthenia gravis varies greatly among patients, ranging from a
localized form, limited to eye muscles (ocular myasthenia), to a severe or
generalized form in which many muscles - sometimes including those that
30 control breathing - are affected. Symptoms, which vary in type and severity,
may include a drooping of one or both eyelids (ptosis), blurred or double
vision (diplopia) due to weakness of the muscles that control eye movements,
unstable or waddling gait, weakness in arms, hands, fingers, legs, and neck, a
change in facial expression, difficulty in swallowing and shortness of breath,
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150bstructive pul nonary di sease (COPD), and chronic ki dney

di sease/dialysis), and rehabilitation-related deficits, such as those
associ at edowntin3ssssovery from surgery (e.g. post-surgi ceCTmsseha3zeakness)
prol onged bed rest or stroke rehabilitation; 3) central nervous system
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pol yneur ﬁﬁré.t 215( ?Id@ﬂlaﬁyl SC&teﬁ@éd’ﬁo?ﬁ'ﬁéﬂ|9ﬁf'?6rméa?{“ré§hlﬁﬂqgﬁfﬁér' @Qu?é OCk
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neur op@t harephwylehd®g td apommelalogymxﬂIthrerrabll@/)fodlrErQaandent)livmgmndweorruscuI ar

Lnd " pr ol oRERAIScRTTEAL R IS, JHRERR i BeTyAIape008 Hogesmboidly
per i pher abBayLRRgIday s RIE ARG WdhifeHk RERTRUBRK i RBHPAO G s

pol yr adi cul oneur opat hy, di abeti1 c neuropat ronic in tory 5
denyel i naahdgﬂqyeawahj!i Qﬂjﬂtr(ahedi’p@p'&y hiFhetohangas ||rcomil;aldm®htymdvfet | esi ons,

neur opat h epr os ul.iti der mat orry05| t| ol ynyositis
ond neur ofianiiHBR shreat B BF drbafiaf e RS it Hany B hBE R A8 Compos: t§ ons
descripeddredses sdets ﬁb‘?}%@értéﬁéléh r?ll]@dsé’ﬁtélé%ﬁcboaﬁd @l@befé'ssor ders of

vol untary nuscle. D sorders of untary 10nuscl e include 1) nuscul ar

dyst r ophi €¥slpigriniadiang atheroselrets cardoyasewiaedisgaskein addition.d isdl e,

congent ¢ aCRIEEI &t e AdPafid e EREEYER Ghioe BCBM Ye el T ne
myopat hy, saméquﬁntlqu etrdngtﬁami endure A0é traby meapeiitiiad detatiimaiidodr i al
myopat hi es, acute ; inflammtory H}(opat hi es (such 1b5as

der mat onyBlﬂClt'P@?l d@ﬁ%/ W?@C%ﬁad@ﬁqm@l/o USSR WRRKRESS iS)als@AdeRIPT ne
YOPaU! ShdoHiaReREEORE ARSREIAEAL Hbe RARng BB LIUTRARIRD): |
net abol i ¢ rryopihbioemp(c&mmjls s @mp@sg%nssdescagxedcﬁr&ﬁals@scloee@heréihAr dle's
20dr ugs, TS oo BhHERYSACTERE | Ceri (g e edbe Pssarieettlls, Schaart o-
cancer or other serious diseases or conditions, (e.g, chronic obstructive
pulmonary disease, heart failure, chronic kidney disease, kidney dialysis), that
25 is characterized by progressive weight loss, muscle atrophy and fatigue, due
to the deletion of adipose tissue and skeletal muscle.
The compounds and compositions described and/or disclosed herein
may be used to treat muscular dystrophies. Muscular dystrophy can be
characterized by progressive muscle weakness, destruction and regeneration
30 of the muscle fibers, and eventual replacement of the muscle fibers by fibrous
and fatty connective tissue.
The compounds and compositions described and/or disclosed herein
may be used to treat post-surgical muscle weakness, which is a reduction in
the strength of one or more muscles following surgical procedure. Weakness
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Janpel Syndrone, focal nuscul ar atrophies, and distal nyopathi es. The
conpounds and conpositions described and/or disclosed herein nay be used to
treat or wopotwiepdssc Lateral Sclerosis (ALS). ALS i s a @#CTass@1iobisi4
generally arises later in life (Age 50+) and has a rapid 25 progression
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11- 12 yeaVas@tarfjgeasg isradiseage of Qm@gm taggirP'ek'SkféVtSV% HES@/%?PSMA The

compounds RNt ERE HebONriReAI Rl BRURE (Bhpy! AREANBRREAY 10my be used

to treat nyasthenia gravis a gravi's 1s a chronic autoi nmune
neur orruscpeaphehahalaele' wohlwmdlsaese)da&ofﬁ})om&mﬁmi& PYDdih egichhtiterdliock,

alter, or d in vol ed in s naI at, t he neuronu | ar
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nmuscl e- 15specific % osi ne ki nase ( SK) i nvolved 1 n AChR cl'ustering (see

e.g., Drapmeagsseslle tysteppsineemboRsH thrpgpusdoonati®n 9y damagediosease i s

char ot o LR AR AU S0 E R O RIS Rl TR SPRp SN 2 )
that i ncr PATReanlvalsyefies axise of ch@nivisthiemid typipalpvesthafiégs. Peei ods of

rest. 20 Al though rréast heni a %aw s may affect any voluntary nuscl e,
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?)ri\ez)le\%@jo??\antq@ﬁydﬁ Srggérskd teo%gsig P at Wg;c\)/\ﬁ é?aLﬁ’cf %r Al Et:.htrlljaagt n’\ggisend
i b novenend,scramp, aumneesa)fﬂ’aiguedhat acows duciagexerdibe ahdistelieotd ceabl e
by a short period of rest (intermittent claudication), pain while resting (rest
pain) and biological tissue loss (gangrene). The symptoms of PVD and/or

PAD often occur in calf muscles, but symptoms may also be observed in other

25 muscles such as the thigh or hip. Risk factors for PVD and/or PAD include
age, obesity, sedentary lifestyle, smoking, diabetes, high blood pressure, and
high cholesterol (i.e., high LDL, and/or high triglycerides and/or low HDL).
People who have coronary heart disease or a history of heart attack or stroke
generally also have an increased frequency of having PVD and/or PAD.

30 Activators of the fast skeletal troponin complex have been shown to reduce
muscle fatigue and/or to increase the overall time to fatigue in in vitro and in
situ models of vascular insufficiency (see, e.g., Russell et al., “The Fast
Skeletal Troponin Activator, CK-2017357, Increases Skeletal Muscle Force

and Reduces Muscle Fatigue in vitro and in situ”, 5th Cachexia Conference,
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25synmptom i s weakness of the eye nuscles. In others, difficulty in

swal | owi ng and slurred speech may be the first signs. The degree of nuscle
weakness wowvolwvisassn nyast henia gravis varies greatly amomgSpatlioassts,
ranging froma localized form |imted to eye nuscles (ocul ar nyastheni a),
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ti ssue mwga¥ﬂ%%%|s@%wa8ﬁﬂ9ﬁp@@%texw QN+ G oMy PRYBIGH agfivibr- i ndi vi dual s.

I n human mal es; | : s s of 50
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di sus&) 10atayaphyséct taliregt masaepodakmicsalandamatijua dee ébivasstizgg f or 1 ndependent

living and to a cascade of physical decline. Mreover, the physical aging
process p?mﬁ’emﬂ,w \ @&goﬁﬁé?n@gﬁ%&rﬁe&r}y W@HU@E@FM@{@Q@HB? cant
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changes in overall adiposity an ution appear to be 1 nportant
fact ors i wasting sgnanonre mge-108h af bdsalbwi badswsightiwhthasomg pwntlensi on, gl ucose
I nt ol erance anil di abet es,d dsglsl | pi den?'.a (Snd @)t her o cl(gr tic %ardi ovascul ar
di sease. In ad pgicgmpqutn X ’Wo PP ETH egga@_ 's '(S,?Q?%gj §&¢Penent in
nuscl es magfay Bdsed RS RESEALLYUIBAdBEESEYEAd 2BAJIBBAS calsed byeyubRiral criti cal
determ nant for functional |oss, dependence and disability. Miscle weakness

i s al so aan@josfurmivast apnqrmalitigs of Akeletad nusgée tigsuep infciuding amesoukas resul ting
rror bi di tyd?&?oﬂﬁéé,aéointg%hital muscular dystrophies, congenital myopathies, distal

myopathies, other myopathies (e.g., myofibrillar, inclusion body), myotonic

syndromes, ion channel muscle diseases, malignant hyperthermias, metabolic

20  myopathies, congenital myasthenic syndromes, sarcopenia, muscle atrophy
and cachexia.

The compounds and compositions described and/or disclosed herein
also may be used to treat diseases and conditions caused by muscle
dysfunction originating from neuronal dysfunction or transmission, including

25  amyotrophic lateral sclerosis, spinal muscular atrophies, hereditary ataxias,
hereditary motor and sensory neuropathies, hereditary paraplegias, stroke,
multiple sclerosis, brain injuries with motor deficits, spinal cord injuries,
Alzheimer’s disease, Parkinson’s disease with motor deficits, myasthenia
gravis and Lambert-Eaton syndrome.

30 The compounds and compositions described and/or disclosed herein
also may be used to treat diseases and conditions caused by CNS, spinal
cord or muscle dysfunction originating from endocrine and/or metabolic
dysregulation, including claudication secondary to peripheral artery disease,
hypothyroidism, hyper- or hypo-parathyroidism, diabetes, adrenal dysfunction,
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The conpounds and conpositions described and/ or disclosed herein may be
used to treat cachexia. Cachexia is a state often associated wth cancer or
ot her serwousiidizsssases or conditions, (e.g, chronic obstPcuaiszve/opsshisonary
di sease, heart failure, chronic kidney disease, kidney dialysis), that 25is
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Weakness e generall weakness oca
speci foc alnféermgsfrdm AESt he body, l|inmb, or nuscle. The corrpounds and
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weakness and f ANEGQERAUEEEAE ERMBRs Higedescrigdantdiedisaps r]ILVD) or
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immunosuppressive drugs (e.g., prednisone, cyclosporine, azathioprine,
mycophenolate mofetil) which improve muscle strength by suppressing the
production of abnormal antibodies; thymectomy (i.e., the surgical removal of
the thymus gland, which often is abnormal in myasthenia gravis patients);

20 plasmapheresis; and intravenous immune globulin.

The compounds and compositions described and/or disclosed herein

may be combined with one or more other therapies to treat PVD or PAD (e.g.,
claudication). Treatment of PVD and PAD is generally directed to increasing
arterial blood flow, such as by smoking cessation, controlling blood pressure,

25  controlling diabetes, and exercising. Treatment can also include medication,
such as medicines to help improve walking distance (e.g., cilostazol,
pentoxifylline), antiplatelet agents (e.g., aspirin, ticlopidine, clopidogrel),
anticoagulents (e.g., heparin, low molecular weight heparin, warfarin,
enoxaparin) throbmolytics, antihypertensive agents (e.g., diuretics, ACE

30 inhibitors, calcium channel blockers, beta blockers, angiotensin |l receptor
antagonists), and cholesterol-lowering agents (e.g., statins). In some
patients, angioplasty, stenting, or surgery (e.g., bypass surgery or surgery to
remove an atherosclerotic plaque) may be necessary.

Suitable therapeutic agents include, for example, anti-obesity agents,
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processes |leading to stenosis, enbolus/ thronbus formation, or danmage to
bl ood vessels due to disease (e.g., diabetes), infection or injury. PVD
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troponi n conpl ex have been shown to reduce nuscle fatigue and/or to

i ncrease ekuNestrapiol.tnargestinalg: conigpied estiagens. asigrified estragemddiel s of
vascul ar | ! e ; al § i el et al
Troponi n m:éﬁf {)/%))tpgér)ﬁé‘%érc%’%ﬁcg%teg fensé(lr):ge{gi@sé *Ske l@fda rlvégﬁ?\gﬂﬁf&c (@g “and Reduces

Muscl & Fahugze growsth hoomanal rilozale | cenndbidiolCpodunisaneCaittf demhamn-Bar cel ona,

Spai n, Decenber 2009; Hinken et al., "The Fast Skeletal Troponin Activator,
CK- 201735 %tereidal s niigarmatopadiugse and bé’ﬁ“'lr}#’r%kq)im-l\/bdel of Vascul ar

| nsuf ficiency” oysecd glapid & ﬁéﬁk&l MeHIIRETRH2 QI InAsEasiehiet i ng: 21st
Annual Scientific Sessi ons,er evel%ed, OH, ApI‘IRI_I,gOIO . |5%g conpounds and
conposi t i treoptighioei erkepnatner E seses psesiagianding, oarypbends disclosetrirat

t f.frailty, e. i |t iated with aging. Frailty i
oharbore, PLatPAh Ko §:2ipds L e RTRRS EahER i B ULt L | 2akness,
sl ow yal kP_@garﬁmm,ombaggé.bqrsu|@afb>d),oaémia)é§io¢§i|os?é‘d i) 19/ -Patée @mpounds

and conpositions descri bed and/or disclosed herein 10 nay be used to treat
muscl e wedkidsEOG gipwih hermeneserretagogues suag asyaidRENe, GWRREA is a

Fover o GRAPBELET LS kol b 49130 4 BRIOEe RO B AP o PO
10% of bagebigsr0boidy, GEIRMY (viscliseddn &V agB/b408 e NNFOIWES Modisk),
ComPOSTHT PRZAGFTT (il MICE7 7 (Meral, @B424361 (Pizer) and B-HT920, growth
20  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
25 as MK-217 (alendronate).

Still other suitable therapeutic agents include estrogen, testosterone,
selective estrogen receptor modulators, such as tamoxifen or raloxifene, other
androgen receptor modulators, such as those disclosed in Edwards, J. P. et.
al., Bio. Med. Chem. Let., 9, 1003-1008 (1999) and Hamann, L. G. et. al., J.

30 Med. Chem., 42, 210-212 (1999), and progesterone receptor agonists
("PRA"), such as levonorgestrel, medroxyprogesterone acetate (MPA).

Other suitable therapeutic agents include anabolic agents, such as

selective androgen receptor modulators (SARMs); antagonists of the activin

receptor pathway, such as anti-myostatin antibodies or soluble activin
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15 may be used to treat nuscul ar di seases and conditions caused by
structural and/or functional abnormalities of skeletal mnuscle tissue,
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condi t i onEPARgell pgotists, befa aﬁdr%@rﬂ'%gmél @JQ!W@$ 6d8676n ori gi nating
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secondary‘'to perip ‘artery |sea
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o Rl BaR SPAANE 0Tl GRS A RADSRLL ST egef [ bed and!or
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af orenentri o sorders and conpositions described and/ or
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AT T R S e o )
conposs t i oS GIEAIGReI0BI0085 iRl @Bge/zfaamgsnaﬁd j enoRIENc RN, sch | uzol e

to treat a subject 10suffering from ALS. he conpounds and
conposi t i 8asledarphetanaingnahenteanig, @b@ﬂylﬁm@n@lammem reaanfeled with one or

P 0 T e i L e
neost i gm Bech BY indlosit guitaie) saguinhir, isebpmlawrmlaiteunmwul ar
lamivudine, zidovudine, lamivudine/zidovudine combinations, zalcitabine,
20 didanosine, stavudine, and megestrol acetate.

Still other suitable therapeutic 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, vacuolar H*-ATPase

25 inhibitors, ipriflavone, fluoride, Tibo lone, pro stanoids, 17-beta hydroxysteroid
dehydrogenase inhibitors and Src kinase inhibitors.

The above therapeutic agents, when employed in combination with the
compounds and compositions disclosed and/or described herein, may be
used, for example, in those amounts indicated in the Physicians' Desk

30 Reference (PDR) or as otherwise determined by one of ordinary skill in the
art.

The compounds and compositions disclosed and/or described herein
are administered at a therapeutically effective dosage, e.g., a dosage
sufficient to provide treatment for the disease state. While human dosage
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benzaphet apin hendi net r azi ne, estrogen, estradiol, |evonorgestrel,
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therapeutic agents including, but not limited to, oral, sublingual,

The

subcutaneous, parenteral, intravenous, intranasal, topical, transdermal,

20 intraperitoneal, intramuscular, intrapulmonary, vaginal, rectal, or intraocular
administration. In some embodiments, the compound or composition is
administered orally or intravenously. In some embodiments, the compound or
composition disclosed and/or described herein is administered orally.

Pharmaceutically acceptable compositions include solid, semi-solid,

25  liquid and aerosol dosage forms, such as tablet, capsule, powder, liquid,
suspension, suppository, and aerosol forms. The compounds disclosed
and/or described herein can also be administered in sustained or controlled
release dosage forms (e.g., controlled/sustained release pill, depot injection,
osmotic pump, or transdermal (including electrotransport) patch forms) for

30 prolonged timed, and/or pulsed administration at a predetermined rate. In
some embodiments, the compositions are provided in unit dosage forms
suitable for single administration of a precise dose.

The compounds disclosed and/or described herein can be

administered either alone or in combination with one or more conventional
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O her suitable therapeutic agents include TRH, diethylstilbesterol,

t heophyl | i ne, enkephalins, E series prostaglandi ns, conpounds disclosed in
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as clonidine or serotonin 5-HTD agoni sts, such as sumatriptan, agents which

i nhi bid soaaiosiaauxiliargsubsiances susle aswrihingagpnips estUlsjivinteagetsi dost i gm ne,

(al ana onsowp oMy Sers it byfiknd e M e PRIRBTER sl @it o

est rogen, spgishnsitrate)gclodekeipkl derivasived gomitecephoraur@dul at ors, such as
tanmoxi fen or ral oxifene, other androgen receptor nodul ators, such as those
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progest eroné receptor agoni as |'evonorgestr
medr oky pr eagest @006% @c®i%at er 4bdA)0.5% to 50%) e wedghttodlal eorbp@urapeut i ¢ agent s

i ncl ude anabolic agents, such as selective androgen receptor nodul ators
( SARMS) ; W&@@H@%@orﬁewﬁeam@nn&é%@% OfaOhRESParEGcHHchdosage
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i nhi bi tort, @I\/G 745 }(SlA en, a peptibody myostatin inhibitor), and an
Act R 1 B dEESIPTy ECERE P’g"Z?'éee Zhou et al., Cell, 142, 531-543, 5August 20,

2010) 15 and anappsbmedrfb@ifients, the cofridosltiop Wl tkd theltbanloherpupept i ¢ agent s
i nclude aP2 inhibitors, such as those disclosed in U S. Patent No.
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inhibitor, such as orlistat or ATL-962 izyme), a serotonin (and
dopani ne) ardRRrdR-i $IAIHY. O8M acaid, REyvinylpyrrolidine, gelatin, cellulose,

20  cellulose derivatives). Other solid dosage forms include a powder, marume,
solution or suspension (e.g., in propylene carbonate, vegetable oils or
triglycerides) encapsulated in a gelatin capsule.

Liquid pharmaceutically administrable compositions can, for example,
be prepared by dissolving, dispersing or suspending etc. a compound

25 disclosed and/or described herein and optional pharmaceutical additives in a
carrier (e.g., water, saline, aqueous dextrose, glycerol, glycols, ethanol or the
like) to form a solution or suspension. Injectables can be prepared in
conventional forms, either as liquid solutions or suspensions, as emulsions, or
in solid forms suitable for dissolution or suspension in liquid prior to injection.

30 The percentage of the compound contained in such parenteral compositions
depends, for example, on the physical nature of the compound, the activity of
the compound and the needs of the subject. However, percentages of active
ingredient of 0.01% to 10% in solution are employable, and may be higher if

the composition is a solid which will be subsequently diluted to another
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si butram ne, topiramate (Johnson & Johnson) or axoki ne (Regeneron), a
thyroid receptor beta drug, such as a thyroid receptor |ligand as disclosed
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20di danosi ne, avudi n strol aceta Still other suitable
Cher apeut i o agBnAEHAHEIFSL COmPPREaDY B HFcagninds disFioshd Anefacenent

ther api esdeyéred Merlirtmaly GistsBe a@hﬂﬁi@f&réﬂ 16 M idimirattity alcehsiahsuppl enent s,
cathepsin K inhibitors, inhibitors, vitronectin receptor antagonists,
Src SH suaewsahoagfdnh@m for a/aeldizer, orasAT PRg®TRBineWdST forr igsuifiption,| avone,

i bi ¢ or 20n8praf BBmeidien AP oM ngrd Col SR A T LD YRR 2 ke

enpl oyed tHe garibieaastitios pWatMaéélﬁuc@Dm]fgoduﬁo@mb;clo@meiatnewn% ofilgsd osed
and/ or descri bed herein, may be used or exa in those anmounts

i ndi cat edthan W@“@W& @l IBrEoMOEEPOgHTENntsy @ééhQ'Pﬂﬂ)m@Fo%s ot her wi se
det erm ned by WS &lioR" d&ﬂ{a%egﬁéél cotrﬁ?ﬂ&r@{c}lanalpglugngﬁtﬁrEpBU??@“nds and

conpositions di sc osed ‘and/ or descrl ered at a
t her apeut disgldsgdedfricéart deserided dgecineangl oneaodma@eddmlbhalcmedtcmai) provi de
t reat ment for t he di sease state %il huma do el s ave yet to be

opt i m zed298Rts; RRAFPRGAULISR! RGRNTSI UY)%'EET&F e %wt%q\i@,g} igigal 3 dajly
dose rangggqipharhabautical aentsandl ft“l%é%g? gedhareihght; in sone
enbodi nent s, Fjthr om a%% T 881% tg 1%6 ?) boc?f\glwel ght, and in sone
enbodi nent s, fﬂ'bmfaltmwng@xammes SLe@ertngedﬂlI)bddscr\km mbtlnvafﬁislm, for
described herein. It is understood that these examples in no way serve to limit
15  the true scope of this invention, but rather are presented for illustrative

purposes.
Example 1: Preparation of (S)-2-(4-Fluorophenyl)propan-1-amine

: s ved
AT i@

Bn

20 (S)-4-Benzyl-3-(2-(4-fluorophenyl)acetyl)oxazolidin-2-one. To a
cooled (-78 °C) solution of (S)-4-benzyloxazolidin-2-one (10 g, 58 mmol, 1.0
equiv) in 100 mL THF was added dropwise n-BuLi (40 mL, 1.6 M in hexanes,
64 mmol, 1.1 equiv). After stirring for 30 minutes, 4-fluorophenylacetyl
chloride (10 g, 58 mmol, 1.0 equiv) was added dropwise. After stirring for an

25  additional 30 minutes, the reaction mixture was allowed to warm to room
temperature. The reaction was quenched with saturated aq. NH4Cl, extracted
with dichloromethane, and washed with brine. The organic layer was then
dried over sodium sulfate, filtered, and concentrated in vacuo. Purification by
silica gel (10-20% EtOAc/hexanes) provided the title compound as a thick oil

30 (14.7 g, 81%).
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S5adm nistration to a 70 kg person, in sone enbodi nents, the dosage range
woul d be about from3.5 to 7000 ng per day; in sone enbodi nents, about from
7.0 to 7080Qomm3pss8 day, and in sonme enbodi nents, about PCrarsedi@/o8s6uio 100. O
ng per day. The ampunt of the chemical entity adm nistered will be

dependent, for exanple, on_the subject and di sease state beipg treated, the
10 severity of tﬁla Iin, t he manner and S;@fd e dmini stration
and the judgmanb Fhepgescri bimg pnysicran. N ; an exenpl ary

dosage range fo \_ogal adm nistration is fromabput” 70:ng to about 700 ngy
per day, and an ex | ary intravenous adm ni stratidgn I?‘38sage is from about
70 nmg to about 700 per day, each dependi ng upon ¥ he conpound

15phar macoki ne{$)4-Benzyl-3-{8)2 {4 =fluarophenyl) propanoyhoxazislidine-oneposi t i ons
di scl osed_and/ or descri bed herein can be via any, accepted node of

admi ni str Ef’i%W%‘ltemﬁﬁﬁaélﬂf&ﬁcﬂ‘ét'%‘éfn@""ﬁ%m%?’n@(“but not limted to, oral,
subl i nguak, -ente JEMR T Pl : i cal,

t ransder ngkjor%%glﬁm/lﬂ ape?‘ﬁxg?lgg H 2:a%tﬁ!ra ?ﬁ]s uﬁ?mﬁﬁk ﬂa%?‘?r‘gﬂ@f@w -Itll-gfgi nal ,
rectalj of100hmlLieas addegidodomsethatda @n0 nily 16a2rereoth d dl eguiv sby syrngsonpound or

itigp i i ni.stered | i.nt | mbodi ment s,
Che’ commodia s HEbRIELTS Bhsdotladioud 8ahoPar NRKENS EhThaReAT iR 0 T ®
adni ni st eregt qba MmolPNY ERAGHVAS Bbbi¥d ArGRAGA DS PRFROATES thgn{; i ude

solid, seni-solid, 25iiquid and aerosol gosage forng, such abl et
capsul e, pbwisutes atqiBdC, s eavtipomixiuep@s alowed ondame tosdmf or ms. The

conpounds, di sed d/ or..descri be ei. n 0 inistered in
sust ai nedteﬁpﬁ%&ﬁl{rgo{If%%drle%‘gp(grig\@socﬂjsegﬁgg{jcwlﬁ%%qgragqe(’?. %‘iﬁ‘!'&fm 84 sust ai ned
rel eas@ phlllitedd@PPEIOAL €The @Rgarmie idrvdWashed withaBeetrmad oiencl udi ng
el ectrotransport) patch forns) for 30 prol onged tinmed, and/or pulsed
admi ni st r MiepaR4 dliltesed pad oaeaniielgdriavacupn Pogfieatiambyiseaos! t he
conposi ti i §eshol i - itab r.sigl.e
cam i st r SesfEGaRghY (22ok EiEAINERRRAT oI AR SIS B BInEInd 126, o,
descri bed48®)ei n can be adnministered either alone or in conbination with
one or nore conventional pharnmaceutical carriers or excipients (e.g.,

manni tol, | actose, st aych,Atagnesi um stearate, sodi um arine, tal cum
cel | ul ose, sodium dyogkca | ose—glucose»gel atin, se, magnesi um
carbonate). If degirdd, XXhe“pharnmaceutical conpd@ition an al so contain

m nor anounts of t odec auxiliary substances suclveas wetting agents,
enul si fying agents, Bn
15 (S)-2-(4-Fluorophenyl)propan-1-ol. To a room-temperature solution

of (S)-4-benzyl-3-((S)-2-(4-fluorophenyl) propanoyl)oxazolidin-2-one (1.8 g,
5.5 mmol, 1.0 equiv) in THF (18 mL) was added a solution of NaBH4 (1.0 g,
26.4 mmol, 4.8 equiv) in water (6.0 mL). The reaction mixture was stirred for
3 h at room temperature and then quenched by the careful addition of aq. 1 M

20  HCI. The reaction mixture was diluted with water and ethyl acetate. The
layers were separated and the organic layer was subsequently washed with
brine, dried over Nay;SQOy, filtered and concentrated in vacuo. Purification by
silica gel chromatography (10-75% EtOAc/Hexanes) provided the title
compound (0.824 g, 97%).

25 O
(S)-2-(2-(4-Fluorophenyl)propyl)isoindoline-1,3-dione. To a solution

Zin
[0}
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sol ubilizing agents, pH buffering agents and the |ike (e.g., sodium
acetate, sodiumcitrate, cyclodextrine derivatives, sorbitan nonol aurat e,
tri et hanovarhnig13agset at e, tri et hanol am ne ol eate). Gener &CIryuS2a@eoa3sdi ng on
t he i ntended node of admi nistration, the pharnmaceuti cal corrposi tion will

contain 1 Ol 0 ight of a
conpound ng}c ?9% .4 gﬁ%@%ﬁ%@?@l gfagpﬁgre n5%§::¢u§ thod\geof prepari ng
su;:h ](cjosagbtﬁadjmm €0.82 Ilgn5v6"|mtmml 0S| edwv)app?rtremhenw photmh;eeslskamkg gdb: n th S
art; for e Re 0 ar eut i ci ences c ubl i shi ng
Conpany, Eﬁ% d'Pﬁﬁ ‘wdﬂ%éy l.?"I:@:I ﬁ% EE PEWISehe conpositions will
take the HF@tmlé’iocﬁcé}bbkylgfe faa@hﬂ_t 18594 irt fblké?eﬁé"% GArmesHs equitRyTRENt @i N,

along with a conmpounds di scl osed and/ or descri bed herein, one or nore of a
di | uent (eeagtioninaixtuse avassstisresseverdiZhblagidihepicospeniraipd i vRoua.i cant (e.g.,

ooty nyl PoFTar e hes T ol ?'ﬂoﬂtﬂﬁﬁf“&ioégé%zo?iéfrﬁﬁ%%ﬁ‘%%aﬁ%ibﬁﬂe%%d Q her

sol i d dosggetiffeocompbngd (Bl9 ¢ 599%der, nmarune, sol ution or suspension (e.g.,
in propyl ene carbonate, vegetable 0|Is or triglycerides) encapsulated in a
gel atin capsul e. Li quid pharmaceutical ly adm ni strabl e conpositions
can, for exanple, be prepared bdeissoIving, di spersing gr sgspending etc.
a conpound 25d|sclos.° and/ i i i phar maceut i cal
additives in a ¢ B ter——safrne—*aqUﬁo sdext.rose, glycerol,

gl ycol s, ethano ! the Iike) to forma solution®r swuspension. Injectables
can be prepared in co veHW?onaI forms, either as |iqu¥® sol utions or
suspensi ons, as emul st ons, in solid forns suitable for dissolution or

suspengi on in ($ypi(g- H@ﬁbﬁ&pﬁéhyl)br@?)bhmanﬁﬂe'rh% Peosraneagperalird he conpound
contained in such garent eral conpositions depends, for exan‘m]pl e, on the

physi cal Balutioe ob(S) Rd2ddriverrrheryherem ispindoligs-t,Beli @0aRe t he needs

Too i m soliioio CEUREEitoPERET T4 3G wEs BB B M PRl bt i <
sol i d whi aimat 4 doivg Wysssaingst Mhediesultied rhirtuae eldetested ¢t680r°@ fop!30 | n some
enbodi nent s, t he conposition will conprise fromabout 0.2 to 2% of a

conpound HNI3¢EESHd {ahocopledklodppmeierTailies Anesrasliog SOM‘QF‘ﬁ"éﬁ?eut i cal
CONMPOS4 L i Bega%dtn*b‘?n FURA S §£&tﬂ§%u>&‘uﬂ%/ %hd%é%‘ iPGA al'so be

adm nistered to the respiratory tract as an’'5 aerosol or °306 ut|o or a
nebul i zer additions! taluaner o'ffhmeorpbwéelrorgam|C|Iamrtwaeiommb|ada@aador in

combination with an.inert carrie as | act os hacse t he
T ot OBncaa it Reia & Wravle R S RomPaay @20 has S5 B3RS | e ¢ han
50 m cr ongasQsedwigfiiR f& WG UrRIREEon | €ss than 10 microns.

a O o

20 Example 2: Preparation of 2-(4-Fluorophenyl)-2-methylpropan-1-amine

F
F
N\\\/©/ B H2N/>(©/

Me Me

To a solution of 4-fluorophenylacetonitrile (50 g, 370 mmol, 1.0 equiv)
and iodomethane (70 mL, 1.1 mol, 3 equiv) in THF (370 mL) was added
potassium t-butoxide (124 g, 1.1 mol, 3 equiv) as a solid in portions such that

25  the reaction mixture did not exceed 50 °C. The reaction mixture was stirred
overnight and then quenched by the addition of brine. The mixture was
diluted with EtOAc and washed twice with brine. The organic layer was dried
over Na,SOy, filtered, and concentrated in vacuo to provide 2-(4-

fluorophenyl)-2-methylpropanenitrile as a yellow oil (57 g, 94%), which was
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I n addition, pharnmaceutical conpositions can include a conpound 10di scl osed
and/ or descri bed herein and one or nore additional nedicinal agents,

phar macewpDcal/agssat s, adj uvants, and the |ike. Suitabl eceaseeiinaiciand
pharmaceutical agents include those described herein. The foll ow ng

exanpl es E@é%’@wtﬁ@ f"PfrﬁeFEhh?fcéi%?ﬁh'tP@ nb?ﬁ‘stb%??{ u%ﬁ%‘f‘tt?fﬁutﬂ@ﬁﬁ' n. Itis

under st oo at t ese ex es in no wa e true scope of
this i nvedty OHF (BOO nnla)t\l\ms aelded prﬁlﬁlﬁm@f I{thoitim allucrsmwraalthydeldpt(ﬂﬂ)ﬁm Exanpl e

1. P t h 1- ON Cl\-- B
20( S; ezplaer I on (QE%QUT’frﬁ or i e&%@@%ﬁﬁ%ﬁ%lﬁ% ﬁeeazteé@ére a cool ed "
(-78 O S@{/éﬂnllgm l‘h@ r%ﬁl:héh %@%ﬁﬂb%@zt@'do@ t@rr%o@rﬁ‘ﬁarﬁé@raﬂjre5§ndr€qilesér 0 equiv)

in 100 nL THF was added dropw se n-BuLi (40 M in hexanes, 64 mmol,

1.1 equi vind Aiesar warkun @§0fuly waterimmat,ls) mrL BNd‘@Ba@blemﬂl,a'tQQ yl- chl ori de

b5adal 11 oS SR REERe ey EGAT b R PRl ST RMNEP LS oo

t enper at ugempdbiad eant bkngeasi (GUe®2e6). Wi th saturated aq. NHACI, extracted
wi t h di chl oronet hane, and washed with brine. The organic |ayer was then

dried over sodiumsulfate, filtered, and concentrated in vacuo.

Pur i 11 Cat gayhied ngﬁqaﬁgb?ﬁfﬁﬁ8%@%\_&6!?&%5‘8?&08&%:{18{#;&%H'et e

conpound
F
N\\\)@/ H2N

A solution of 4-fluorophenylacetonitrile (6.7 g, 75 mmol, 1.5 equiv), 1,3-
dibromopropane (10 mL, 50 mmol, 1 equiv), KOH (10.2 g, 150 mmol, 3.0
equiv), and tetrabutylammonium bromide (100 mg) in toluene (135 mL) was

Y

10

heated to 100 °C for 3 hours. The organic layer was separated and

15 concentrated to dryness. Silica gel chromatography using a gradient of 0-
30% EtOAc/hexanes resulted in partially purified product which was further
purified by Kugelrohr distillation at 200 °C to provide 3.76 g (22 mmol) of the
intermediate nitrile product as an oil. The residue was dissolved in dry THF
(22 mL) and treated with a solution of lithium aluminum hydride (27 mL, 2 M in

20  ether, 55 mmol, 2.5 equiv). The mixture was stirred at 0 °C for 2 hours
followed by a Fieser and Fieser work-up (38 uL water/mmol, 118 uL 3N
NaOH/mmol, 38 uL water/mmol). The organic layer was concentrated to
dryness to provide the desired product (3.6 g, 40% overall) as a yellow oil.

25 Example 4: Preparation of (1-(6-Methoxypyridin-2-
yl)cyclobutyl)methanamine

oYy A
F F

2-(3-Fluoropyridin-2-yl)acetonitrile. To a 0 °C solution of 2-chloro-3-
fluoropyridine (3.0 g, 23 mmol, 1.0 equiv) and acetonitrile (1.3 mL, 25 mmol,
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O NONM\--Bn\- Bn

(S)-4-Benzyl-34(S)-2-(4-fluorophenyl) propanoyl )oxazol i di n-2-one. To a
roomt enpwo20wB3sssl uti on of (S)-4-benzyl-3-(2-(4- PCT/US2011/033614

fl uor ophenyl ) acetyl ) oxazolidin-2-one (5.1 g, 16.3 nmol, 1.0 equiv) in dry

THE 5(1004 Mg \iepinadiRdel (8HPAEf W88 dbdd Qoblum ABxZmBIRAdisilayeequi v) by
‘? Intg oe8 80,and|NaI§

syringe. The resulting m'xture was co to - MDS (8.15 mi,
2M i n THR(NaSMBPSni@lQ MLInOT igul ¥ Inlwad radued .drespi)s d Ngyresyltinggeixtusét er

stirring for 15 minutes at -78 C the reaction mxtur s allowed to warm
Co room t SRSSHZEREr 2 FRuTs abdrrand enquniara G ot da0 WEE U
and 10di | yhe&qiebls ﬁgféﬁ%as_réb&ré&&@wnﬁ H teYR) avihe \E&sBihewidrgaliti ne, dried
over Na2SO4, filtered and concentrated in vacuo. Purification by silica gel

chr onal ogPbpsgs (Vereoasked adihrastaiaéed NaCovdribshoveidNaiSOeantbmpound (2.6 g,

499) . - 2-(4- 0, ns 1-0l. T r € : re

7% 1 on PRGBS LRI ERNSRYLRRRATIS Bl Bidh P BT REF

pr opanoy| waxageld withou? feriser(durflicgtio®. 5 mol , 1.0 equiv) in THF (18 nl) was
added a solution of NaBH4 (1.0 g, 26.4 nmmol, 4.8 equiv) in water (6.0 n).
The reaction mxture was stirred for 3 h at roomtenperature and then

gquenched r Lticon m@f ig_. The reaction m xture was

di |l uted wg%ﬁh%?g gﬁéﬁaer?ﬂgh dafggt(gtl\geﬁ%éqvéiiﬁﬁsg were separated and the

organi | gl)eyclohauitgljinetigarearnine washed with brine, dried over Na2SO4,

filtered and concentrated in vacuo. Purification by silica gel

chromat ography (10~ 7p% Et OAc/ Hﬁ@nes) provided the titl npound (0. 824 g,
+ X

1-(6-Fluoropyridin-2-yl)cyclobutanecarbonitrile. Following the
same procedure as above for 2-(3-fluoropyridin-2-yl)acetonitrile with 2,6-
difluoropyridine (5.0 g, 43 mmol, 1.0 equiv), cyclobutylcarbonitrile (3.5 g, 43
15  mmol, 1.0 equiv) and NaHMDS (2.0 M in THF, 24 mL, 47 mmol, 1.1 equiv) in
toluene (100 mL) gave the desired product (4.9 g, 64%) as a colorless oil

following purification over silica gel using 25% EtOAc/hexanes as eluent.

1-(6-Methoxypyridin-2-yl)cyclobutanecarbonitrile. To anhydrous

20 methanol (6.0 mL) at 0 °C under nitrogen was added sodium metal (~1 g) and
the mixture stirred for 30 minutes. To the reaction mixture was added 1-(6-
fluoropyridin-2-yl)cyclobutanecarbonitrile (1.6 g, 9.1 mmol) followed by
heating to 75 °C and stirring for 45 minutes. The solution was cooled to room
temperature and partitioned between water and EtOAc. The layers were

25 separated, the aqueous phase was extracted with EtOAc, and the combined
organic phases were washed with saturated NaCl, dried over Na;SO4, and
concentrated in vacuo to give the desired product (1.7 g, 97%) as a colorless

oil.
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F HO Me 250 (S)-2-(2-(4-Fluorophenyl)propyl)isoindoline-1,3-dione. To a
solution WD 2011/ 133888PCT/ US2011/ 033614 of

(S)-2-(4-wburoriogsbssayl ) propan-1-ol (0.82 g, 5.35 mmol, 1POTABRINN33614
phthalimde (0.82 g, 5.6 mml, 1.05 equiv), and triphenyl phosphine (2.1 g,
8.03 mmol, 1.5 equiv) in THF (18 nlL) was added-dropw se

di et hyl azodi car boxy|\,a\t e (3/.q m., 15% i n toluene, nmmol, 1.5 equiv). The
Sreaction m xture WaSSgLyR{ o%eT—Tz—h—mm,\; S NTCEHyE at ed i n vacuo.
Purification by silic | "chromat ogr aphy (215- 5% Et OAc/ hexanes) provi ded
the title conmpound (0.%g, 59%. 0

10(S) - 2- (4- Fl upf e fdthbxp PRaIN-2:A18yefobd 1 éthaahfifBE T 45frred

solution of 1-(6-methoxypyridin-2-yl)cyclobutanecarbonitrile (1.7 g, 8.8 mmol,

1.0 equiv) in THF (20 mL) was added lithium aluminum hydride solution (1.0
5 Min THF, 11 mL, 11 mmol, 1.1 equiv). The mixture was refluxed for 1.5
hours and allowed to cool to room temperature. Water (0.43 mL) was added
slowly followed by 0.43 mL of 3 M NaOH and then three additions of 0.43 mL
of water (Fieser and Fieser workup). The resulting mixture was filtered
through diatomaceous earth and rinsed with THF. The combined organics
10  were dried over Na;SO,4 and concentrated to dryness to give the desired

product (1.6 g, 97%) as a viscous oil.

Example 6: Preparation of 1-(3-Fluoropyridin-2-yl)cyclobutanamine

i . 0
NC = H,N Pz
F F
15 1-(3-Fluoropyridin-2-yl)cyclobutanecarboxamide. To a 250 mL

round bottom flask containing DMSO (60 mL) was added 1-(3-fluoropyridin-2-
yl)cyclobutanecarbonitrile (2.96 g, 16.8 mmol, 1.0 equiv) and the mixture was
stirred until homogenous. Potassium carbonate (7.0 g, 50.4 mmol, 3.0 equiv)
was then added and the reaction mixture was cooled to 0 °C, followed by the

20  addition of 35% hydrogen peroxide (6.5 mL). The reaction was stirred at 0 °C
for 30 min and then warmed to room temperature. At this time, the reaction
was diluted with water (50 mL) and ethyl acetate (100 mL). After transferring
to a separatory funnel and shaking, the organic layer was separated from the
aqueous layer and then washed with brine (3 x 50 mL). The organic layer

25  was then dried over NaxSO., filtered, and concentrated to give a crude solid
that was purified by silica gel chromatography (10% EtOAC/hexanes) to afford
1.92 g (59%) of 1-(3-fluoropyridin-2-yl)cyclobutanecarboxamide as a white

solid.
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solution of (S)-2-(2-(4-fluorophenyl)propyl)isoindoline-1, 3-dione (900 ny,
3.2 mol, 1.0 equiv) in toluene (14 nL) was added hydrazine hydrate (1.4
m., 45 mwD,20438888i v) by syringe. The resulting m xtur@Cras2tieasidsto 80 C
for 30 mnutes and then cooled to roomtenperature. The resulting solution
was 15decanted fromgth lid in the reaction mxture, ajex{he solid was
washed with additi onal ene. The conbi ned organl c Haygrs |were conbi ned
and concentrat edy) o provide the title coffpeihse (41 ny, 99%,

whi ch was used with ther purification. 20 .,--Q g Preparation of
2- (4- Fl uor ophenyl) - 2- et hyl pr opan- 1- am ne Me Me To a solution of
4-f 1 uor ophenyl MéQh?N-T(?anlLﬁ)rbE?rlﬁm-QY )dyErbbutylfadsahate. ang-i odomet hane (70
m., 1.1 nmol, 3 equiv) in THF {370 was added potassiumt-butoxide (124
g, 1.1 moFlucsopyidin2-wicyslobstanecarbqxantiners. 93Lg;r9p B&mm%m{bewa}:tu on

then quenthegy Ve tad el by 2Rt B b B It ol G e® Wi tn R oAc.
and washeehrhol, 26 &quil) Was Bededhaherrgasiion h@;@onmdiunmdwmogemsm
filtered, and concentrated in vacuo to provide 2-

fl uor ophe@@)"’ %ﬁhmqﬂ‘%hﬁfe'ﬁpf)?@h’@zﬁ‘eag'?@ﬂtﬁtﬁ/\(%ﬁ 9( &4- 8@”@4% 9 which was
used w t h@Hgl}/@ t%err&?gg() (/%a%aétfrt%'a dfgggbh'ﬁln th%heot?lyt? \{\/ﬂh%ﬂt&t {11% of the

nitrile in was a a solution o I'um al um num
hydri de (20 amd, etByMcetatet(h26 mldR Afirerdtansier?ingdaiavgepakbtoey furtmel endt ure was
heated at refl ux, overni gp t he reacti was, al | owed 0 COOl(?h}ﬁ)r oom

{ emper at uPREKEGNS GEBRUE ISP FERAEICAEIR (1f ANBUS ISR &7 1.0
3N NaQg¥ MEBleo OBy wileRtratIERl WithESORR!(5O Y. THe bérhsrn'earbrggmbhe resulting

sol i ds provided the title conpound as an or ange ol | Exanpl e 3:
Pr epar at i @myees wete (henrinigst oygraNgdS@y dilteradt, @h)ir@mantaiaheddo give a crude

oil that was purified by silica gel chromatography (40% EtOAC/hexanes) to

afford 1.47 g (67%) of methyl 1-(3-fluoropyridin-2-yl)cyclobutylcarbamate as a

white solid.
N NTX
_o_N_AN HN. AL
15 ) F F

1-(3-Fluoropyridin-2-yl)cyclobutanamine. To a 20 mL microwave

reaction vial was added methyl 1-(3-fluoropyridin-2-yl)cyclobutylcarbamate
(1.47 g, 6.56 mmol, 1.0 equiv), ethanol (12 mL) and 3N aqueous sodium
hydroxide (7 mL). The reaction mixture was heated in the microwave reactor

20 at 150 °C for 30 min. The ethanol was evaporated under reduced pressure
and the mixture was extracted with ethyl acetate (30 mL). The aqueous layer
was then extracted with ethyl acetate (2 x 30 mL). The organic layers were
combined, dried over Na>SO,, filtered, and concentrated to give 1-(3-
fluoropyridin-2-yl)cyclobutanamine (1.01 g, 93%) as a crude yellow oil that

25  was used in the next reaction step without further purification.

Example 7: 5-(2-(2-(4-Fluorophenyl)-2-methylpropylamino)pyrimidin-5-
yl)-1H-indazol-3-amine
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A sol ution of 4-fluorophenyl acetonitrile (6.7 g, 75 mmol, 1.5 equiv), 1, 3-
di br onopropane (10 nL, 50 mmol, 1 equiv), KOH (10.2 g, 150 mmol, 3.0
equi v), awo20at133a8s8t yl anmoni um bronmi de (100 ng) in tol ueae/usr@3/08d6p4 was
heated to 100 C for 3 hours. The organic |ayer was separated and 15
concentrated to dryness. Silica gel chromatography using a gradient of O-
30% Et OAc/ hexanes resulted in partially purified product ¢h was further
purified by Kugelrohr distillation at 200 C to provide 3. (22 mol ) of
t he internedi ate ni trile product as an oil. The residue wag—=di ssol ved in
dry THF (22 ni) fjreated with a solution of A@Num a-dnd num hydri de (27
r
(

m, 2 Min 20eB / @5-¢rrml—2—5—ee|ﬂ-|—v9—‘lihe IBr stirred at 0 C for

2 hours foll owed M Fi eser and Fi eser work- up NuL water/mmol, 118 uL
3N NaOH mol , 38 uL water ani c | ayer was concentr at ed to
dryness to pr r oRrBrOma- &%ﬂwfwrepbanzl)-"(qmeéhg'prae%)evenufim 2:24M8Q 0| | ow

oi | . 25Exg tB%i ?om?r VR TSy ?\jﬂij}eo‘iﬁ -chiorbS-MRIRGHHRIEE B4l %, 2.3 mmol,

yl ) cycl obu anani ne
2-(3-Fl uondlpgcqwld) 2-@-yugrapkeemyl)-2méthylpfopan-0-ansel (360ong,dl.12nmlol,or o- 3-

rl uor °P Iicaane (5-3 Qqﬁ%fbﬁ%&m@sm{ﬁ?'ews éw&ﬂ@ngc}efq%%:et ;{‘lﬁﬁ%'gﬁqﬁ M&I | azi de

(NaHIVDS) (N%SQ]é\étéd‘lnTﬁFon batHe sé%ml stirfedlfoPd2iN JoondBftrat@aUhkg N m xture
was stirred for hours at 0 C and then partitioned between Et0OAc and

wat er . purified by silica gel column chromatography (0-30% EtOAc/hexanes) to give
270 mg (40%) of 5-bromo-N-(2-(4-fluorophenyl)-2-methylpropyl)pyrimidin-2-

amine as a white solid.

NG
N N
i — O
10 —N —N

2-Fluoro-5-(2-(2-(4-fluorophenyl)-2-methylpropylamino)pyrimidin-

5-yl)benzonitrile. To a 5 mL microwave reaction vessel was added 5-bromo-
N-(2-(4-fluorophenyl)-2-methylpropyl)pyrimidin-2-amine (267 mg, 0.8 mmol,
1.0 equiv), 3-cyano-4-fluorophenylboronic acid (203 mg, 1.2 mmol, 1.5 equiv),

15  ClyPd(dppf) (60 mg, 82 umol, 0.1 equiv), potassium carbonate (1.2 mL of a
2N aqueous solution, 2.4 mmol, 3.0 equiv), and dioxane (4 mL). The reaction
was heated in a microwave reactor at 120 °C for 20 min. The aqueous layer
was removed from the reaction, and the organic layer was directly purified by
reverse phase column chromatography to give 220 mg (73%) of 2-fluoro-5-(2-

20  (2-(4-fluorophenyl)-2-methylpropylamino)pyrimidin-5-yl)benzonitrile as a white
solid.
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The aqueous | ayer was extracted with Et0Ac and the conbined organic 5
phases were washed with saturated NaCl, dried over Na2SO4 and concentrated
i N vacuo wo 2priomssse t he crude desired product as an oi | Pamiushomas3cused

wi t hout further puri fication. Exanpl e 5: Preparation of

(1-(6-Met hoxyp 20 .

1-(6-Fl uorooyrl5 Qg(nzFluwo?h%ﬁYIZneca&%*%?tsé?%%“‘em ré%'?']'" &1 ‘]sleltme
procedur elrmaled\femﬁm Io(asémhmn@”pwalvdwaa@nqn yesset wrastaddled thlmd)ro2, 6-

o SH O St iMoo S SRR § (9
equi v) i nﬁ@'@@ﬁﬁnél}%dﬁéﬁmé%@o Pn? eﬁﬁsmbean@r(e%fz) THe PedbtiopAVas as a

colorless ol follow g purification over silica usi ng 25%
Et 0Ac/ hexhpaatedde 1@QJ°&1tand stirred for 3 h. The reaction was concentrated and

1-(6-Meth I met hanol
(6.0 ) BOMERAEbY sy phBYE BRI CaERABRI B eS8 Y MR B e

m xture s{2-(2- @ﬂﬂb@fop%@nm)m.lmem |arcp§/|ramnenfyhmmy iHpinszorgded 1- (6-

fl uoropyridin-2-yl)cycl obutanecarbonl trile (1.6 g, 9.1 mml) followed by
heati ng t 8Mime s ankhiée pelid Mz [M+HIs= 37 hldes. The sol ution was cool ed to
roomtenperature and partitioned between water and Et0Ac. The | ayers were
25 separated, the aqueous phase was extracted with Et0Ac, and the conbi ned
organie pEaamsplem'erraﬂomdeVIeﬂtyjlze(ae(zl-ﬂhﬁ‘tophhfhﬁmever Na2SO™4, and

concentr at ed | vac 0to 8| ve the desi 'Droduct (.7 g, 97% as a
col or| essMmgth y propy amlno) yrimidine-5-car oxya

F

O>—</:'\{>—CI . '\{>—NH
O\ —N o\ =N
To a 20 dram vial was added methyl 2-chloropyrimidine-5-carboxylate
(250 mg, 1.4 mmol, 1.0 equiv), 2-(4-fluorophenyl)-2-methylpropan-1-amine
15 (468 mg, 2.8 mmol, 2.0 equiv), DIPEA (1.0 mL, 5.6 mmol, 4.0 equiv), and
toluene (5 mL). The vial was heated in an oil bath to 60 °C and stirred for 20
min, concentrated, and purified by silica gel column chromatography (0-50%
EtOAc/hexanes) to give 325 mg (77%) of methyl 2-(2-(4-fluorophenyl)-2-
methylpropylamino)pyrimidine-5-carboxylate as a white solid (m/z [M+H] =

20 304.1).

Example 9: Preparation of 3-(2-(2-(4-Fluorophenyl)-2-
methylpropylamino)pyrimidin-5-yl)benzamide.

25
5-Bromo-N-(2-(4-fluorophenyl)-2-methylpropyl)pyrimidin-2-amine.
To a solution of 5-bromo-2-fluoropyrimidine (1.0 g, 5.6 mmol, 1.0 equiv) and

2-(4-fluorophenyl)-2-methylpropan-1-amine (1.05 g, 6.3 mmol. 1.1 equiv) in
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(1-(6- Met hoxypyri di n-2-yl)cycl obutyl ) met hanam ne. To a stirred sol ution of
1- (6- met hoxypyri di n-2-yl)cycl obut anecarbonitrile (1.7 g, 8.8 mol, 1.0

equi v) i rwOHP1Y(388881L) was added |ithium al um num hydri decsalSeatiiosseid. 0 5M
in THF, 11 ni, 11 mml, 1.1 equiv). The m xture was refluxed for 1.5 hours

ol | oweq PEARR(1 2 ML) IEARARGAR: HpPealiBed wid) b WS aesT Sor ™Y
wat er ( Fi pe@assum caitapnate (6& gp) 1.2Menal e2.01 aduing. nihe viekwaa fitted witr 2d

t hrough di at omaceous earth, and rin M ith THF. The conbined organics 10
wor o dr't oBTPBE RAGTRA BomeBiPZ0al (8 40 ineste BA0R FhEidas & od
product (ka8 flter&Y {6 redtove thieSsitlpoRhssiufEimbdatl -andl @ireAtrb i Af

1- (3- Fl uoropyridi n-2-yl)cycl obut anam ne .
151- ( 35 FI vaewpyAftar ihexeg aradisgaiet ivdxiMeland water, fispoiganiound bot t om

flask contaipi . i(3-f rldin=2-

yl ) cycl ob[ﬁvgﬁg%gr\’g%%%oﬁ\?ﬁ%%éeg@%&lg?@ﬁ%ﬁrﬁ@Sdlf‘%%g@%ﬁ{)\%é}gﬁa&eq AL mixture
was stirredcumt Plrificationesyosiica GOt crsmadgraphp(Bdee 5% .MeOH/BOM) nmol , 3.0
equiv) was then added and the reaction mxture was cooled to 0 C, foll owed
by the 20PE¥iHed te Bl axvpayrt agervelenssalidd (e 6 &r%). (Mhe IMaBEEi on was
stirred agof o for 30 mn and then warned to roomtenperature. At this
time, thereaction was diluted with water (50 nL) and ethyl acetate (100
m). Kter transferring to a separatory funnel and shaking, the organic

| ayer was separated fromthe aqueous | ayer and then washed with brine (3 x
50 nL). The organic |ayer 25was then dried over Na filtered, and
concent r at ed t ve a B nsol i d #hat™ was puriNfj iNica g F

chr omat ogr 4p 0®6EL.CAC/ hexanes) aff(ﬂ'l.Q g (5 b _of

1- (3-fl uoropyri di n-2-yl) cycdl ot gRecar boxam de as a whit€& splif

2011/ 133888PCT/ US2011/ 033614 Met hyl

1- (3-fluoropyridin-2-yl)cycl obutyl carbamate. 1-(3-

Fl uor opyri di n- 3-(2HRe(vicF labud pheayl)2emath plprépy@tnigo)Sy@dhidime5-, 1. 0 equi v)

wes di Ssowggnizar\]mﬁé.h%cg mﬂczrgwg\?% V%T%qﬁ%tpgasvi/i ma g¥lr racl)’)ililettjseaédle'd1 % g, 19.8

15 bromo-N-(2-(4-fluorophenyl)-2-methylpropyl)pyrimidin-2-amine (75 mg, 0.23
mmol, 1.0 equiv), 3-(carboxyamino)phenylboronic acid (25 mg, 0.35 mmol,
1.5 equiv) and (dppf)PdCl. (18 mg, 0.23 mmol, 1.0 equiv) as solids. The vial
was fixed with a rubber septum and purged with a stream of nitrogen for 5
min. Nitrogen-sparged dioxane (1 mL) and aq. 2 N K,CO3 (0.5 mL) were

20 added by syringe, and the rubber septum was quickly replaced with a
microwave vial cap. After the reaction was heated in a microwave reactor for
30 min at 125 °C, LCMS analysis indicated consumption of the aryl bromide.
The reaction mixture was diluted with EtOAc. The organic layer was washed
once with satd. ag. NaHCOs; and once with brine. The combined aqueous

25 layers were washed once with EtOAc, and the combined organic layers were
dried over sodium sulfate, filtered, and concentrated in vacuo. Purification by
silica gel chromatography (3% - 10% MeOH/DCM) provided the title
compound as a light yellow solid (44 mg, 52%), (m/z [M+H] = 365.3).

30
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5mmol, 2.0 equiv) was added. The reaction was sonicated until honpgeneous,
foll owed by the addition of iodosobenzene diacetate (4.77 g, 14.8 mol, 1.5
equi v). TWe 20ua68888n was stirred for 20 mn and then di Paras2eiiobsenat er
(100 nL) and ethyl acetate (125 niL). After transferring to a separatory
funnel an ' . ' ¥6% ed fromthe aqueous | ayer,
and the 1?’3%3?!)%201 ?JSPQ\FA%Z‘%%{ kﬂ!ﬁé Wi WE?%EA% (50 nm.). The conbi ned

or gani c | gl)eyelobartyl)medimaniamete over Na2SO4, filtered, and concentrated to
give a crude oil that was purified by silica gel r omat ogr aphy (40%

Et OAC/ hexanes) to afford 1.47 g (6A% of nethyl

1-(3-fluoropyridin-2 | obuty te as [ tHsolid.

1- (3-Fl uoropyridin-2-yl | ob TTES a 20" nL | cf owave reaction vial
was added nethyl 1-(3F ropyri dii%-i @B% ) cycl obut T amate (1.47 g, 6.56
mmol, 1.0 equiv), ethanol (12 m_)) and 3N aqueous sodi_um hydroxide (7 niL).
The reaction nil{8chluofgRymdi-2wlicyclekutanecarhenitrileactap 0>2/°(§3 gelutign C for 30

in. T - i Xt
oxt 7 act ed0nd ok Py T EEEPRIRE g ¢y 1 HRMACROMERIS AR 14" 2t oa
Wi th ﬁl;g}égimwﬁtaleeMQZS g, 801 mool, Tieeequigpini tolueagg660 welr )levevatideedd, dri ed
over ,

f1 uor opyr ?9‘?'H%L%f%rrgg@ly%]dkag%%%Wt{‘eﬁﬂ'g%g@\éﬁﬁ ]6:51&3{8”191’&19 SPIM) v 0i | t hat
P15 S PR et oS LAAUERA M LD S byhtoon. Bcarml
y1) - 1H i ndzolterdpardtare aniDstodd 6¢S38$8 PTHeus20tdrt 0&361hdn NydeBetied CI Br - NH
NN 10 with water (600 mL), and the organic layer was separated from the aqueous

layer. The aqueous layer was extracted with EtOAc (2x300 mL), and the

combined organic phases were washed with saturated brine solution (2x400

mL), dried over Na,SQOy4, concentrated to give a crude yellow oil, and

chromatographed with silica gel (2-10% EtOAc/hex) to give 1-(3-fluoropyridin-

15  2-yl)cyclobutanecarbonitrile (88 g, 83%) as a pale yellow oil.

N HoN N

NC | X _LAH 2 | X
THF

NP FNF

(1-(3-Fluoropyridin-2-yl)cyclobutyl)methanamine. To a 0 °C

solution of 1-(3-fluoropyridin-2-yl)cyclobutanecarbonitrile (88 g, 500 mmol, 1.0
equiv) in THF (400 mL) was added LAH (2M in THF, 575 mL, 1.15 mol) in a

20 dropwise manner over one hour. The reaction was then warmed to room
temperature and stirred for 15 min. After the reaction was complete, it was
cooled back down to 0 °C and quenched slowly with water (43 mL), 3 N
NaOH (43 mL), and water (125 mL). The quenched reaction was stirred for
30 min and then filtered through Celite. The filtrate was concentrated and

25 dried in vacuo to give (1-(3-fluoropyridin-2-yl)cyclobutyl)methanamine (80 g,
88%) as a crude yellow oil that was used without purification.
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5- Brono- N- ( 2- (4-fl uorophenyl) - 2- et hyl propyl ) pyri m di n-2-am ne. To a 20
dram vi al was added 2-chl oro-5-bronopyridine (440 ng, 2.3 mol, 1.1 equiv),
2- (4-f 1 uovophamgsgss 2- met hyl propan- 1-am ne (350 ny, 2.1 meDiUS2&1/0836@4ui V),
DIPEA (1.0 nL, 5.7 nmmol, 2.7 equiv), and toluene (5 nL). The vial was
heated in | at (Bl(D" .and
purified E?Bgﬁl#gg.ggréggfagﬂnﬁ\ gﬂ?é%?&%‘?ﬁﬁ'ﬁé?ﬁﬁ%ﬁ%ﬁg%@gﬁgg) to give
270 ng (4R9mpbte 5- br omo- N- (2- (4-f 1l uor ophenyl) - 2- et hyl propyl ) pyri m di n- 2-
amne as a white solid. 10

2- Fl uor o- 5- (2- (2- (4-Fl yngomhenyl )>2-cmt hyl pr opyl &
5-yl)benzonitrile. To\éeécrfﬂ ' act i vel was added
5- br onoN- (2- (4-f | uor op 1) - 2- nBeyPRr opyl ) pyri m 2-anine (267 ny, 0.8
mmol, 1.0 equiy), 3-cyano-4-f]uorophenyl boronic aci da_( 203 ng, 1.2 nmol, 1.5
equiv), 150 2rdiBdprereryridin-29))-gwaethyéoronaneniyile pdoa 8i°tmduli%bnat e (1. 2
mL of 2 U (YQTFH 3. iV, I QX m.). The
r eact i%n %g%h@%@@?h&@bﬁegyo ’AE\S/e ré%%lt ?)(r6 a{ 1)2 ndcgpglrj%(gr%?nwﬁ(é(ﬁae agueous
| ayer wasgr@éh@wedof, rdhreqhig) meattenen50amdl x Wwas addedisodluayer was directly

o . .
DU o0 RSB RS SO AR B AT WS, Foi R (7% of

2-fl uoro-
ﬁgi(f-e(g;)}‘ bngﬂeé]%ﬁrberhm@tragmﬂhgmmQ%wrdwéodﬂongéwwlww?&mdrﬁi le as a
5-(2-(2-( terﬁber@twgmdys_t)rrﬂ eearhnighpr dpglraaction) was itherdguemchet) witdi ndazol - 3- am

o1 ubf 0w B h N B8 48 BRATE RYRE I SRS e T om s ARHERS /34801 ) benzon

trile (22Fhgtqueols Ma@irwadwrastéd withFOAY2x300I0y, apanied combied The
reaction was 5Sheated to 120 C and stirred for 3 h. The reacti on was
concent r aPErNdGEhases were washed with saturated brine solution (2x400 mL), dried

pyri m di n-

over NaxSQOyg4, concentrated to give a crude yellow oil, and chromatographed
with silica gel (2-10% EtOAc/hex) to give 2-(6-fluoropyridin-2-yl)-2-
15  methylpropanenitrile (55.7 g, 56%) as a clear oil.

NC |N\ F NaOMe NC AN O\

_ MeOH | =

2-(6-Methoxypyridin-2-yl)-2-methylpropanenitrile. To a solution of
2-(6-fluoropyridin-2-yl)-2-methylpropanenitrile (10 g) in methanol (30 mL) was
added sodium methoxide (50 mL of a 30% solution in methanol). The
20  reaction was then refluxed for 1 h, cooled to rt, poured into ethyl acetate (400
mL), and washed with brine (3x200 mL). The organic layer was dried over
Na,SO,4 and concentrated to give 2-(6-methoxypyridin-2-yl)-2-
methylpropanenitrile (9.8 g, 92%) as a pale yellow oil.

H
NG NsO\ 4N Heldioxane NG N C
& =
25 2-Methyl-2-(6-ox0-1,6-dihydropyridin-2-yl)propanenitrile. To a 20

dram microwave vial was added 2-(6-methoxypyridin-2-yl)-2-
methylpropanenitrile (7 g, 40 mmol) and 4N HCI in dioxane (15 mL). The
reaction was then sealed and heated in a microwave reactor at 190 °C for 30

min. This reaction was repeated six times using the procedure above. These
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purified by reverse phase colum chromat ography to give 95 ng (42% of 5-
(2-(2-(4-fluorophenyl)-2-net hyl propyl am i no) pyri m di n-5-y1)-1H i ndazol - 3-
am ne as wowhit3ssel id (mz [M1-1] = 377.1). 10Exanpl e PBT/USe@paBxid on of

Met hyl
o, N,/

10

15

20

25

2-(2-(4-fluorophenyl)-2- nethyl propyl am no) pyri m di ne-5-car boxyl ate
B F@ac@ioﬁg'vx)ere(?:bn{bir%d %‘HHYﬂter%d. Nl'r\e resultant white solid was washed

with 20% EtOAc/hexanes and then dried in vacuo to afford 2-methyl-2-(6-oxo-
1,6-dihydropyridin-2-yl)propanenitrile (24.7 g, 77%) as a white solid.

H
N Ng©  cFccoMe NG Ny ~OCFH
_ CsCO;, DMF ~

2-(6-(Difluoromethoxy)pyridin-2-yl)-2-methylpropanenitrile. To a

100 mL round bottom flask was added 2-methyl-2-(6-0x0-1,6-dihydropyridin-
2-yl)propanenitrile (8.2 g, 51 mmol, 1.0 equiv), methyl chlorodifluoroacetate
(14.9 g, 103 mmol, 2.0 equiv), cesium carbonate (23.3 g, 71 mmol, 1.4 equiv),
and DMF (100 mL). The reaction was heated to 95 °C and stirred for 3 hours.
The reaction was then quenched with water (100 mL) and diluted with EtOAc
(500 mL). The organic layer was separated from the aqueous layer. The
aqueous layer was extracted with EtOAc (100 mL), and the combined organic
phases were washed with saturated brine solution (3x200 mL), dried over
Na,SO4, concentrated, and chromatographed with silica gel (2-5%
EtOAc/hex) to give 2-(6-(difluoromethoxy)pyridin-2-yl)-2-methylpropanenitrile
(6.2 g, 57%) as a clear oil.

NG |N\ OCF,H MO, H,N |N\ OCF,H
y K,CO3, DMSO o) p

2-(6-(Difluoromethoxy)pyridin-2-yl)-2-methylpropanamide. To a 1

L round bottom flask was added 2-(6-(difluoromethoxy)pyridin-2-yl)-2-
methylpropanenitrile (19.2 g, 91 mmol, 1 equiv), potassium carbonate (37.0 g,
270 mmol, 3 equiv), and DMSO (150 mL). The reaction was cooled to 0 °C
and 30% hydrogen peroxide (25 mL) was added slowly in 2 mL portions over
ten minutes. The reaction was then warmed to room temperature and stirred
for 1 h. After consumption of starting material, the reaction was poured into
ethyl acetate (600 mL), washed with brine (3x300 mL), dried over NaxSOy,
and concentrated to give 2-(6-(difluoromethoxy)pyridin-2-yl)-2-
methylpropanamide (20 g, 97%) as a clear oil.

@)
5 L NaOH, MeOH H _

Methyl 2-(6-(difluoromethoxy)pyridin-2-yl)propan-2-ylcarbamate.
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To a 20 dramvial was added net hyl 2-chl oropyri m di ne-5-carboxyl ate (250

ng, 1.4 mmol, 1.0 equiv), 2-(4-fluorophenyl)-2-nethyl propan-1-am ne 15(468
ng, 2.8 rwol2p11238888qui v), DIPEA (1.0 nL, 5.6 mmol, 4.0 @eqWiuspei1Asabid ol uene
(5 nm.). The vial was heated in an oil bath to 60 C and stirred for 20 mn,

concentra 50%
Er OAc] hox B 00 i intighon Bk Wes difledal N GaRTRGANBRTIN I, 2000
met hyl pr oply42ammetfmlmry>panamldm(23) Car Bd>x1yrhnat él eq;um) ami trrettsanolcqwmrml_)[ I\/H- 1] =

200 ) Rk R R ACE Sl el Al SR -

5- Brono- Ndfs%o(védflh M%OQﬁD%‘ﬂWéthgncﬂ”eﬂMhﬁﬁ&pQ'O 8(¥uN)"TW§s'a@Jd3damH@9 To a
sol ution of 5-brono-2-fl uoropyrlmdl ne (1.0 g, .0 equiv) and

2- (4- £§ uoregshienyyas gtired foy|ZomopHaes, 1armpd@sqaera@ngdla@eﬁterﬁﬁ® 8 d.. 1£7equ| v) in

bot noap anfirapind s ”%%u&%g’%‘sﬁe@“’%‘é%n#sﬁwni%' RO 20Bul Whiga Fretag
with a m gpewaes gltoQ@pTa@deJ?@tﬁirﬁﬂaéﬂwér?@o@eﬁqmo“@thm #cetdieq706act i on
m xture was f| I tere to renove the soli dégotas& um car bonat e and

concent r afftdd, vasBRwith. sagratad brire palitian é2x420 mbgi g vl NgeS8@9Ac and
vat er, th8 &?ﬂr{?t&d | VEEnr S\Qr?&ﬂg ‘%ifr'h F?éé Q?I 6@(% Iﬁgﬂ iym sul fate
rate r oma

and concen I'nm vacuo. |ca i'on graphy (3% -
5% MeOOH/ D@W@)rdonnemyﬂée{6’e(h|a‘|dur¢metrmmpwidd1 aéyl)@r(y[mri mylcsalrba'aMa(d(’ﬂZM @, 65%,

(mz [M1; 11A>) as a whlte soil'g

\O)J\N |N\ OCF,H ™Sl HoN |N\ OCF,H
: yZ CHsCN _

2-(6-(Difluoromethoxy)pyridin-2-yl)propan-2-amine. To a solution of

2-(6-(difluoromethoxy)pyridin-2-yl)propan-2-ylcarbamate (12.4 g, 48 mmol) in

15  acetonitrile (50 mL) was added TMSI (10 mL). The reaction was stirred 30
min and then poured into methanol (100 mL) and water (5 mL). The mixture
was concentrated, dissolved in ethyl acetate (200 mL), and then washed with
1N NaOH (2x30 mL). The organic layer was separated, dried over Na;SOy,
concentrated, and chromatographed with silica gel (50% EtOAc/hex, then 5-

20 20 % MeOH/CH.CIy) to afford 2-(6-(difluoromethoxy)pyridin-2-yl)propan-2-
amine (8.8 g, 92%) as a yellow oil.

Example 12: Preparation of trans-3-Fluoro-1-(3-fluoropyridin-2-

yl)cyclobutyl)methanamine

1-(3-Fluoropyridin-2-yl)-3-methylenecyclobutanecarbonitrile. To a
solution of 3-methylenecyclobutanecarbonitrile (150 g, 1.61 mol, 1 equiv) and
2-chloro-3-fluoropyridine (212 g, 1.61 mmol, 1 equiv) in toluene (1 L) was
added NaHMDS (2 M in THF, 885 mL, 1.1 equiv) dropwise at 0-10 °C. Upon
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BrN B(OH)2 NNH

3-(2-(2-(4-Fluorophenyl)-2-net hyl propyl am no) pyri m di n-5- yl)benzam de. To
a m crowawe 20i1al33ssqui pped with a stirbar was added 5- PCT/US2011/033614

15br ono- N- ( 2- (4-fl uor ophenyl ) - 2- et hyl propyl ) pyri m di n-2-amne (75 ng, 0.23
mol , 1. 04§ a('ogjﬁ 2 0.35 mmol, 1.5
equi v) an8 l(éhgpp%)) P(go E%W@F@d&%éﬁhﬁ%({r@%&&'\hgrrﬁ?%% gséts I ds. The vi al
was fi xedowemighd, and beenciegst with &t Gles: gealutidn.h The Srgasmlaferwas ogen for 5

added by SPRPRAUENter (SREELd 2B br i (ad ok BKFY SvepEeSa w (1 o
m crowavefiyaral, Qﬁ@coﬁéérﬂf'atéa@o bﬁ/@qhb%ud@ﬁﬂ@@éh%uha (27%099%%“6@&“ or
for 30 mn at 12500 LCVS anal ysi s indicated cons&rg\tlon of

aryl

brom de. W™ae useddninext sfeptwitiwouldgrtiegn purdigativn hLR é'\/|+1ﬁh)3mzfz @&9410 | ayer was
washed once with satd. ag. NaHCO3 and once witf brine. The combined aqueous
25 layers were washed once jith EtOAc, and the|conbi ned organic |ayers were
dried over sodium sul fate, rated in vacuo.
Purification by silica gel 10§60 MeOH DCVM provi ded t he
title compound as a |ightNCyel (mz [Mr1-1] = 365. 3).
30 Exanpl e 10: Preparatio
yl ) cycl obut yl ) met hanam ne

1-(3-Fluoropyridin-2-yl)-3-oxocyclobutanecarbonitrile. To a mixture

of 1-(3-fluoropyridin-2-yl)-3-methylenecyclobutanecarbonitrile (272 g, 1.45
mol) and RuCl3.H20 (9.0 g, 0.044 mol) in DCM (1 L), acetonitrile (1 L), and

10  water (1.5 L) mixture was added solid NalO4 (1235 g, 5.8 mol) portionwise at
10-30 °C. Upon the completion of addition, the reaction was stirred 1 h at 15
°C and overnight at rt. The solid precipitate was filtered off and washed with
DCM (2x1000 mL). The organic layer was washed with water (2x500 mL) and
brine (500 mL), dried over Na,SO,, and concentrated to provide a crude title

15 compound as a dark solid (238 g, 86.3%). LRMS (M+H") m/z 191 1.

1-(3-Fluoropyridin-2-yl)-3-hydroxycyclobutanecarbonitrile. To a
solution of 1-(3-fluoropyridin-2-yl)-3-oxocyclobutanecarbonitrile (231 g, 1.22
mol) in a mixture of DCM (2 L) and MeOH (200 mL) was added NaBH,

20  portionwise at -78 °C. The reaction mixture was stirred at -78 °C for 1 h and
quenched with a mixture of methanol and water (1/1). The organic layer was
washed with water (500 mL x 3), dried over Na,SO4, and concentrated. The
residue was purified on silica gel (50% EtOAc/hexanes) to provide the title
compound as an amber oil (185.8 g, 77.5%). LRMS (M+H") m/z 193.2.
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F ON J. NaHVDS 1- (3-Fl uoropyridin-2-yl)cycl obut anecarbonitrile. To a
000 sol ution 50f 2-chloro-3-fluoropyridine (80.0 g, 611 mmol, 1.0 equivV)
and cycl ovotanei3ssssbonitrile (49.5 g, 611 mol, 1.0 equiPx/useotioBisehe (500
m.) was added sodi um hexanet hyl di silazide (2.0 Min THF, 306 nL, 612 mol,
1.0 equiv) in a dropw se magper. The resulting mxture was allowed to
slowy warmto roomtenperatjure and stirred overnight. The reaction was

t hen quenched 10 with vvate 00 n.), and th gani c |l ayer was separated
fromthe aqueous | ayer. agLeQus | ayer was >éxtnacted with Et0Ac (2x300
m), and the combined organi c|phgses were wdShed”wifth saturated brine
solution (2x400 mL), dried @v a2S0O4, conce to give a crude yell ow
oil, and chromatographed with silica gel (2-10% Et0OAc/hex) to give

1- (3-fl uor opyr tr@ains-3-Fluoro-1-(3-fluoropyridin-2-yl)cyclobutanecarbonitrile To a

solution of 1-(3-fluoropyridin-2-yl)-3-hydroxycyclobutanecarbonitrile (185 g,
0.96 mol) in DCM (1 L) was added DAST portionwise at 0-10 °C. Upon the
5 completion of addition, the reaction was refluxed for 6 h. The reaction was

cooled to rt and poured onto sat. NaHCOj solution. The mixture was
separated and the organic layer was washed with water, dried over Na,SO4
and concentrated. The residue was purified on silica gel (100% DCM) to
provide the title compound as a brown oil (116 g, 62%) in a 8:1 trans:cis

10  mixture. The above brown oil (107 g) was dissolved in toluene (110 mL) and
hexanes (330 mL) at 70 °C. The solution was cooled to 0 °C and stirred at 0
°C overnight. The precipitate was filtered and washed with hexanes to
provide the trans isomer as a white solid (87.3 g, 81.6%). LRMS (M+H") m/z
195.1.

1T
1T

15 F F
trans-3-Fluoro-1-(3-fluoropyridin-2-yl)cyclobutyl)methanamine. A

mixture of trans-3-fluoro-1-(3-fluoropyridin-2-yl)cyclobutanecarbonitrile (71 g,
0.37 mol) and Raney nickel (~7 g) in 7N ammonia in methanol (700 mL) was
charged with hydrogen (60 psi) for 2 days. The reaction was filtered through a

20  celite pad and washed with methanol. The filtrate was concentrated under
high vacuum to provide the title compound as a light green oil (70 g, 97.6%).
LRMS (M+H") m/z 199.2.

Example 13: Preparation of t-Butyl 5-bromopyrimidin-2-yl((trans-3-
25  fluoro-1-(3-fluoropyridin-2-yl)cyclobutyl)methyl)carbamate
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152-yl ) cycl obut anecarbonitrile (88 g, 83% as a pale yellow oil.
(1-(3-Fl uoropyridin-2-yl)cycl obutyl)nmethanam ne. To a 0 C sol ution of

1- (3-fl uowopyridssss2-yl ) cycl obut anecarbonitrile (88 g, PO¥/Usel/033610 equi V)
in THF (400 nL) was added LAH (2Min THF, 575 nL, 1.15 nol) in a 20

dropwi se manner over one hour. The reaction was then warned to r

tenperature and stirred for 15 After the reacti & ,\porrpINa\te/ It was
cool ed back d to 0 C and guefichgd sl gpkx niiph wat er 1|43/)Q1_) NaOH
(43 L), &n \(\at/}rrF(125 %) uenghgd—gmmms stN'r ryd JO mn
and then filté&rdd through CeK{fe.F The “f 1% wasTconcent r aBeglafd 25dri ed

in vacuo to give (1-(3-fluoropyridin-2-yl)cyclobutyl)nethanam ne {80 g,
88% as a crude yellow oil that was used without purification. anple 11:
Preparati on of 2-(6-(Difluoromethoxy)pyridin-2-yl)propan2-anm ne F N FCNXN F

NaHMDS 2- (6- Fl woropyri gin 2oy k) - 2- meth Ippcw jepitrile. To a 0 C solution
l%{gl ne 9. 8 Iggé %RDCF @ﬂg

50f 2, 6-difl uoropyr equi v) and isobutyronitrile
(41.7 g, ?I}Q/qramjtyl)ri:eﬂwaﬁf@uhingé (36t 19erandhP 8-trbinorluadsiadinsiaitieum
hexanet hyl di silazide (2.0 Min_THF, 302 nL, 605 nmmol, 1.0 equiv) in a
dr opwi Se” A& 18THEMPDs BIREAJ7 finke. AQY marolhiangviMP: @098kl Wagar m to r oom
tenper at ugfradt fldvetRghVHRd FeHton TktUEIHEY MRNWHRItdd Gt B4oRched with
(1500 mL) and washed with saturated sodium bicarbonate (500 mL). The
organic layer was separated, dried over Na,SO,4, and concentrated. The
resultant solid was dissolved in THF (600 mL), followed by the slow addition
10  of DMAP (14 g, 90 mmol) and BocoO (117.3 g, 542 mmol). The reaction was
heated to 60 °C and stirred for 3 h. The reaction mixture was then
concentrated and purified by silica gel chromatography (EtOAc/hex) to give
59.7 g of t-butyl 5-bromopyrimidin-2-yl((trans-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methyl)carbamate as a white solid.
15
Example 14: Preparation of 1-(2-(((trans)-3-fluoro-1-(3-fluoropyridin-2-

yl)cyclobutyl)methylamino)pyrimidin-5-yl)-1H-pyrrole-3-carboxamide

NQ NQ
OB~ DGR

Boc %
t-Butyl 5-(3-cyano-1H-pyrrol-1-yl)pyrimidin-2-yl(((trans)-3-fluoro-1-

20  (3-fluoropyridin-2-yl)cyclobutyl)methyl)carbamate. To a solution of {-butyl
5-bromopyrimidin-2-yl((trans-3-fluoro-1-(3-fluoropyridin-2-yl)cyclobutyl)methyl)
carbamate (1.0 g, 2.8 mmol) in 15 mL of toluene (degassed with nitrogen)
was added copper iodide (100 mg, 0.6 mmol), potassium phosphate (1.31 g,
6.2 mmol), trans-N,N'-dimethylcyclohexane-1,2-diamine (320 mg, 2.2 mmol),

25 and 3-cyanopyrrole (310 mg, 3.6 mmol). The reaction was heated to 100 °C
and stirred for 2 h. The reaction was then concentrated and purified by silica
gel chromatography (EtOAc/hexanes) to afford 1.1 g of f-butyl 5-(3-cyano-1H-
pyrrol-1-yl)pyrimidin-2-yl(((trans)-3-fluoro-1-(3-fluoropyridin-2-
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10 water (500 nmL), and the organic |ayer was separated fromthe aqueous
| ayer. The aqueous | ayer was extracted with Et0Ac (2x300 nlL), and the
conbi ned woganvis3gsRases were washed with saturated brinecsalSeatiiossei£x400
nm), dried over Na2SO4, concentrated to give a crude yellowoil, and

chr omat og&Wﬂ@,{g?mwkg%mte -%QP&EBQAC/ hex) to give

2-(6-fluo 15met propanenitrile (55.7 g, 56% as a clear
oil. N F NCLNaOMe MeOH N \
2- (6- Met hoxypyri di n- 2- yI) -/ret hyl propanenitrile. To a sol ut

2- (6f|uoropyr|d| @yl t hyl propanenitrile N h oI (30 ni)
was added so wv{; (50 r—of a+30% sol IQG@L ol). The
20react|or,1|c th Nrengxux d for 1 h, cool'&f red i to ethyl

acetate (400 nL), and washed with br| ne (3x209 nmL). The organic |ayer was

dried over Na2804 and concentrated to give 2-(6- rret hoxypyridi n-2-yl) - 2-
met hyl pr opaneni t(?r(((él'ql”l;)‘&i3 ﬂuogz%(3aféuqrqmrtdlpa | ow 0i | . XNO. NC1 4N

HCl / di oxa

252- et ny PI5veisbyitheliyaminolpyrimidin: Syl H:nyrrole:3-parhoxamide, T g o,
m cr owRvea\gohltionest faldeh-23-Cpancet Hq@(yrmm yl)psyrmamjln}zgfl(((mmymfrwn@nem trile
(7 g, 40 mml) and 4N HCl in di oxan The reaction was then seal ed

and heat etP- iﬂHor&pwe'ﬁo%val)éyql%%vamemyl)fgdoam@rﬂ3b9n$ﬂ MmN RMSQ on was
repeated §gniLl) RS ARddM00tAEsIBRPESEBREEAAY §; 9 BYRRRI). The mixture was

cooled to 0 °C and hydrogen peroxide (3 mL) was slowly added. The reaction
was warmed to rt and stirred for 90 min. The reaction was diluted with EtOAc

10 (75 mL) and washed three times with brine (50 mL). The organic layer was
then dried over Na,SOq, filtered, and concentrated to give a crude solid that
was purified by silica gel chromatography (10% MeOH/CH.CI.) to afford 1.07
g of 1-(2-(((trans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)-1H-pyrrole-3-carboxamide as a

15  white solid. This compound was dissolved in 25% TFA/CH,CI, and stirred for
1 h. The reaction was then concentrated, dissolved in ethyl acetate (75 mL),
and washed three times with potassium carbonate. The organic layer was
then dried over Na>SOQ,, filtered, and concentrated to give a crude solid that
was triturated with 75% ethyl acetate/hexanes. The resultant slurry was

20  sonicated and filtered to give 500 mg of 1-(2-(((trans)-3-fluoro-1-(3-
fluoropyridin-2-yl)cyclobutyl)methylamino)pyrimidin-5-yl)-1H-pyrrole-3-
carboxamide as a white solid (M+H=385).

Example 15: Preparation of 2-(2-((trans-3-Fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)thiazole-5-carboxamide

0
EtO)K[S>
/
— N NH\ —
Br XN Ny 4 1. Cl,Pd(PPhy), N,
| )\ JohnPhos )\
NN F =
. 2. NH,OH
Boc v 3. TFA, CH,Cl, /
F F

25
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reactions were conbined and filtered. The resultant white solid was washed
with 20% Et OAc/ hexanes and then dried in vacuo to afford

2- met hyl -WO(261100888886- di hydr opyri di n- 2-yl ) propaneni tri | e PC2AISZ019/0336199 as a
white solid. X1 NCNO 1ClI F20002Me v. NC1 NOCF2H | CsCCB3, DMF

52-(6- (D fluoronet hoxy)pyridin-2-yl)-2-nmethyl propanenitrile. To a 100 niL
round bottom fl ask was added

2- met hyl - 2- ( 6- dr@ 20 6:ldimigrowapg vialiwes- ddqet bbalyedibrombpy(i@iding- 51 nmol ,
1.0 equiv chl i 1 uor act te o equi v),
cosi um oV pugfo LS MorRERRS -V®C¥a§%vsv%”%%v]1%a¢b?mat? (5D P
reaction wag, ﬂﬁﬁﬂilﬁ‘étﬁ)ﬂ tﬁﬁz&e@@aﬁdxgllra@@(iw bayyr ﬁnmle %%(P@H%g , 0N was
then quenched with water and diluted with Et 0Ac (500 ni The

organi & | 8 mgad.-2%:parail, e'@hﬂpb% {4 agu @g&mnmg)ICs2Ch (écﬂ:@o@%l ayer was

ot sar o afaEeg Bt T i P SlERERGIREPOS RIS Bt ea.
and chr ongbegihaphedictdwave rédctér. Jehe (e%cﬁ%] lﬁlEtLQéMdbethbntv@asgp@f@red

2- (6- (dlfluororrethoxy)p%/rldln 2-yl)-2-net IX anenitrile (6.2 g, 57% as
o Penr oINS elokRCoarL I 00 Miposadidd b SeaHGRIE0 ML), washed with brive

(50 mL), and then dried over Na,SOy, filtered, concentrated, and purified by

10  silica gel chromatography (EtOAC/hexanes) to afford 191 mg of methyl 2-(2-
(t-butoxycarbonyl((trans-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methyl)amino)pyrimidin-5-yl)thiazole-5-carboxylate. This
compound was subsequently dissolved in ethanol (4 mL), and ammonium
hydroxide (2 mL) was added. The reaction was heated to 60 °C and stirred

15  for 30 min. The reaction was then concentrated, dissolved in CH2Cl2 (30 mL),
washed with NaHCO3 (10 mL), washed with brine (10 mL), and then dried
over MgSQy, filtered, and concentrated. The crude solid was redissolved in
CHyClI, (5 mL) and TFA (2 mL) was added. The reaction was stirred at rt for
30 min, concentrated, and then purified by reverse phase chromatography to

20 yield 51 mg of 2-(2-((trans-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)thiazole-5-carboxamide as white
solid (M+H=385.1).

Example 16: Preparation of 4-Fluoro-3-(2-((trans-3-fluoro-1-(3-
25  fluoropyridin-2-yl)cyclobutyl)methylamino)pyrimidin-5-yl)-2-
hydroxybenzamide

F F
. NG O— .
=N
Boc
Br~<\: )N Ny \ />—N N
N | Boc |
NP F N

4-Fluoro-3-(2-((trans-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)-2-methoxybenzonitrile. To a
30 250 mL round bottom flask was added t-butyl 5-bromopyrimidin-2-yl((frans-3-
fluoro-1-(3-fluoropyridin-2-yl)cyclobutyl)methyl)carbamate (5.0 g, 11.0 mmol),
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2-(6-(Difluoronethoxy)pyridin-2-yl)-2-methyl propanam de. To a 1 L round
bottom fl ask was added 2-(6-(difluoronethoxy)pyridin-2-yl)-2-

20met hyl pvopanersssssi l e (19.2 g, 91 mmol, 1 equiv), potasirarsecianbsnat e
(37.0 g, 270 mol, 3 equiv), and DVMSO (150 nL). The reaction was cooled to

0 C and 3§%r8bﬂ$r@Q?ﬂr&?frﬁéﬂh_@ﬁﬁéﬁémﬁowﬁ:saé@ ¢ glav Mnrhé!?r; m. portions

over ten ninutes e reactio en warned t0 room tenperature and
stirred f &ppf)RACIALQ.80 g;drfb[mrml) d10xﬂn&¢%rert@gassed fed 10 mirewitbact i on was

geg;eﬂlaizgt ro%%ﬁ&%@é&{&t ?’grg]ogt %Igd wa?er r\m_S Tﬁélrr?lgtuﬁ'g)\%/?é% em[%d dried
2-(6-(di fld195909érfb0é<ﬂf)éb’61/é’rh|b‘h¥ Yhi-réactiti MtefORas A fiRat Hduded MY as a

clear oil.

2- (6- (i f Bthot aa@ttatﬁ)@gopwo dvasied/sgquentaly with NailG&xdde mL)anabsm® nL r ound

V1) - o et P PG RERD S0 bt e A SoRt S e oo O 150 )

The ni xt usiicigel eioohtstod@pbyo affdre 2di g i@ hydinex)i ofe- @ brdme-{ubrs-2
di ssol ved |ﬁdv?50 mL ofogr}mtpﬁanol 582 n;g‘;()al‘ m@*) gw % was addecg The

5r eact i onMEROSEhePydN-girapsma-fiveres! (%ﬂéofqmﬂglﬁb zenedi acetate (40.8 g,
127 nmmol T, !P%ns id et ours while
war m ng syéﬁ%lww{%emggﬁgg@? |20%r%%r/ge§g€h n pgﬁ%evgg?ln o?gtt@%IS%ngt ate (700
m.), Was ha@swddedszammcyﬂrade l(J(D i76ey, $0b oirmol, I?Q(PR}Q)M)Q g2 |5adrrmlf)eanula2804
concentra n mat o aphed Si | c; -20% Ac/ hex) to
10afford bﬁﬁ]{/& SGLI_?@ h%@@arwﬂ 08 % g)r)gl 'é BPe Ahgn ¢! 5 lﬂftpgéﬂ“ﬁhmt e
(12.4 g, E@@c%d%ﬂ%éﬁﬁﬁ%bf& ag. NaHCOs and brine. The organic layer was

dried over sodium sulfate, filtered, concentrated, and purified using reverse

phase chromatography to afford 1.1 grams of 4-fluoro-3-(2-((trans-3-fluoro-1-

15  (3-fluoropyridin-2-yl)cyclobutyl)methylamino)pyrimidin-5-yl)-2-

methoxybenzonitrile.

F
NC Oo— B O F
—N H>N OH R
N —N
\ />_'|\l N\ >_H N
N Boc | \ 7 X
F FONF N |

F FNF

4-Fluoro-3-(2-((trans-3-fluoro-1-(3-fluoropyridin-2-

yl)cyclobutyl)methylamino)pyrimidin-5-yl)-2-hydroxybenzamide. To a

20  mixture of 4-fluoro-3-(2-((trans-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)-2-methoxybenzonitrile (1.0 g, 1.9
mmol), KoCO3 (0.8 g, 5.7 mmol), and DMSO (5 mL) were combined in a round
bottom flask and cooled to 0 °C. H,O (8.0 mL of 35% solution) was added
dropwise. The reaction was warmed to rt and stirred for 1 h. The reaction

25  mixture was diluted with EtOAc and washed with satd. aq. NaHCO3 and brine
(three times). The organic layer was dried over sodium sulfate, filtered, and
concentrated, and purified by reverse phase chromatography to provide 0.55
g (1 mmol) of 4-fluoro-3-(2-((trans-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)-2-methoxybenzamide a white solid.

30 This compound was mixed with pyridine (6 mL) and Lil (1.22 g, 9 mmol) and
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TMSI H2N CH3CN 2-(6-(Difluoronethoxy)pyridin-2-yl)propan-2-am ne.
To a solution of 2-(6-(difluoronethoxy)pyridin-2-yl)propan-2-yl carbanate
(12. 4 g, w6 nmmwil338s8n 15acetonitrile (50 nm) was added TRBI/US:@ 183614 The
reaction was stirred 30 mn and then poured into nethanol (100 nL) and

t 5 i I t 200
n) - and TRaRciRd Metbiare IS ERRr T2 55 610 M Th¥gEatbriniiraligate
separ at eddildted erdtroz EDAdapS@Hshedneitnsatat ad, NahC Q@hamaratiogr dpeed with silica

| (50% Et OAc th 5- 2020 9% MeOH/ 0H2012), t ff
9% 6 (i 1 DU BO R M EY et Ve 2051 SOPRlA. BIeat AR PangPtratedogndss o yel | ow
3: |)C Ergbu![ﬁﬂé@b}l Pa\;ﬁ;ﬁ]é %’2%@@ cAforh&@PaptyHoWHRd 1663n§ lonarmsiin- 2-

1-(3-H uo((éq@gﬁsﬁdﬂwpr@ 1(3-figorapyrigineZybgytlobuty bmetaaminia)pyningidinkd-¥d)-sol ut i on

2- chi or o S1RTRNBS)PHITRC oS 1ty SAIEQRTEEIS01H 000 W) n'toluene (1 L) vas

added NaHVMDS (2 Min THF, 885 niL, 1.1 equiv) dropwi se at 0-10 C. Upon
Example 17: Preparation of 2-(2-(2-((1-(3-Chloropyridin-2-
yI)cycIobutyI)methyIamino)pyrimidin-5-yl)thiazol-5-yl)acetamide

Br NS N T N
| N Y/ N/
T o4
Boc

Cl Cl
10

To a 50 mL round bottom flask was added t-butyl 5-bromopyrimidin-2-
yl((1-(3-chloropyridin-2-yl)cyclobutyl)methyl)carbamate (1.0 g, 2.2 mmol),
Pd(PPhs)s (0.25 g, 0.22 mmol), hexamethylditin (0.92 mL, 2.2 mmol), LiCl

15  (0.25 g, 5.9 mmol), and dioxane (10 mL). The mixture was heated to 90 °C
for 1 h. To the resultant dark brown solution was added 2-(2-bromothiazol-5-
yl)acetonitrile (0.89 g, 4.4 mmol), Pd(PPhs)4 (0.076 g, 0.066 mmol), and Cul
(4.2 g, 22.2 mmol). The reaction mixture was stirred at 90 °C for 1 h. The
reaction was then cooled to rt, diluted with ethyl acetate (50 mL), and filtered

20  through Celite. The filtrate was washed with water (30 mL) and brine (30 mL).
The organic layer was dried over sodium sulfate, filtered, and concentrated,
and purified by silica gel chromatography (EtOAc/hex) to afford 222 mg of ¢-
butyl (1-(3-chloropyridin-2-yl)cyclobutyl)methyl(5-(5-(cyanomethyl)thiazol-2-
yh)pyrimidin-2-yl)carbamate as a viscous brown oil. To this compound was

25 added potassium carbonate (185 mg, 1.3 mmol) and DMSO (3 mL). The
mixture was cooled to 0 °C and hydrogen peroxide (0.5 mL) was slowly
added. The reaction was warmed to rt and stirred for 1 h. The reaction was
diluted with EtOAc (75 mL) and washed three times with brine (60 mL). The
organic layer was then dried over Na SOy, filtered, and concentrated to give a

30 crude solid that was purified by reverse phase chromatography to afford 48
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conpletion of addition, the reaction mxture was warned to rt, stirred
overni ght, and quenched with NH4C1("t) solution. The organic |ayer was
washed wiwb 20at1388882x500 nL) and brine (500 nL), dried ®CEUShA2863614
filtered, and concentrat ed to give the crude title conmpound (272 g, 90%

which 5 d 1@ o Wi 2H_ t RVE (MtH+) m
T80 1. 0 TG A e A A B To e
m xture of:hIn)rcémj-rlfdllmaf}(b}ayclbbutyl)mqthyI)@aeramlaj& esna()/ylmte)mltchnﬁmlar bonitrile (272
, 1.45 mol) and RuCl3. H etonitrile (1
%5, Mana 180keBRNg N5 dissaived i 5T ARG ahe slaaen fa sk 3858 nol)© ¢
porti onw fgaclibn Waslther cd%@ﬁtrbfé%l @I%BN%HHH'MWI a%@ﬁjté (PHmLt)hgnd eacti on was
stirred 1 h at 15 C and overnig ht at rt. The solid precipitate was filtered

of f antl waeRbed ines tDms Witk BabTatad) sodiur kicarkenste sgleliomadhesgritic wi t h

rovi do- 2ROl s asttingtes, Shu Fen o og e AR 2 PRE = 1

(MrH+) 31chi&gd r|d|n 2-yl)cyclobutyl)methylamino)pyrimidin-5-yl)thiazol-5-
1-(3-Fl uofzog(?/?(l din-2-y y K)d¥ oxycggl obuyt anec) ¥)on| tri Iye) To a sol ution of

1- (3-fl uoyﬁ?ﬁﬁtﬁm'qﬁQS?IWh'@W@CWTBBﬁi%ﬂécar bonitrile (231 g, 1.22 nol) in
a mxture of DCM (2 L) and MeOH (200 nL) was added NaBl-14 20portionw se at
-78 C. The reaction mxture was stirred at -78 C for 1 h and quenched with
a m xt@r eEahmmehsnolPrepaiatAahm‘f:{(ﬂO(Iranﬁhb-FdlngaJ?ﬂq&fmpyamm\ashed wth
wat er (500, niL over Na2S ncentrated. The residue was

rie ., AN
purified MHCXF‘abéziy'@j eth 9%'EPW/W&@QH§§“"?‘BVHF%Y the title conpound as
an anber gidth{ikEhBntide’7- 5% - LRVE (MrH+) nfz 193. 2.

F
; HO :
=N
H =N H
Br4<\:l\{>_N\%\lj \ ,\{>_N | N\
NP OH Z

15 3-(2-(((trans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)-4-hydroxybenzoic acid. To a

20 mL microwave tube was added 5-bromo-N-(((trans)-3-fluoro-1-(3-
fluoropyridin-2-yl)cyclobutyl)methyl)pyrimidin-2-amine (1.2 g, 3.8 mmol),
methyl 4-hydroxy-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (1.1

20 g, 4.0 mmol), (dppf)PdCl, (0.25 g, 0.38 mmol), dioxane (15 mL), K.COs (1.4 g,
10.1 mmol), and water (3 mL). The mixture was heated to 135 °C and stirred
for 15 min. The reaction mixture was then was poured into ethyl acetate (200
mL), washed with brine (50 mL), and dried over NaSO,, filtered,
concentrated, and purified by silica gel chromatography (EtOAc/hex) to afford

25  0.65 g of methyl 3-(2-(((trans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)-4-hydroxybenzoate as a tan solid.
This compound was dissolved in methanol (7 mL) and KOH (2 mL of a 3N
aqueous solution) was added. The reaction was stirred at 80 °C for 1 h and
then was concentrated. The crude residue was purified by reverse phase

30 chromatography to afford 0.24 g of 3-(2-(((frans)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)-4-hydroxybenzoic acid as a white
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trans- 3- Fl uoro-1- (3-fl uoropyridin-2-yl)cycl obutanecarbonitrile To a
solution of 1-(3-fluoropyridin-2-yl)-3-hydroxycycl obutanecarbonitrile (185
g, 0.96 meb)0iwu3Bx8M (1 L) was added DAST portionw se at POTAG2@1/08kan t he
5conpl etion of addition, the reaction was refluxed for 6 h. The reaction
was cool edytp rt and poured onto sat. NaHCG3 sol ution. The m xture was
separ at ed and the organic | ayer was washed with water, dried over Na2SO4,
and concentrd The residoe was purified on sili /’ gel (100%DCI¥/9 to
provi de th® ™ tle co und as a brown oil (116 ¢N : : Ci

10m xture. Thg @ I (107—g§—was—e|-|>ssol veg

and hexanes (
as filtered and washeo
81%

0 C overnight.
provide the tran thite solid (87.3 g, 81.

195.1. FF

trans- 3- Fl uor ogls( or e tyl ) met hanam ne. A m xture of

trans-3-fl uoro- | | ut anecarbonitrile (71 g, 0.37
fl oo o312 (g’ ehide rbgf {3-4u u$ ‘}@/’ﬂ’?ﬁf b e (

mol ) afnd Bla)awlormmyh)dnethﬂammbypyﬁﬁnmmuyaA-hyumkwml (700 ni) was charged

wi t h hydrogen (60 p5|) for ys. The reaction was filtered through a 20

celite paliethy de; 19 an@? ﬁaﬂmundﬂ%tqm flaskwas\agsledontei{iratd under

hi gh vacu V. 70 g,
o 8oy - LR A ob i yifo R Hiefyifuhb finafes 4 (108,
5- br onopy hiariodtyber2zoi¢ aidr(@4g-8g, 0.36 mmol), HATU (204 mg, 0.54 mmol)
25fluoro-1-(3-fluoro di n- cl obut rba m Xt ure of
trans-3-f %‘&&Jﬁiﬁ E’y#o f ’ﬁ?e‘.‘ﬂém'ﬂ?PME‘%ﬁ%@/ﬁ § ﬁ"’i ’HH‘Q‘E? 6 g, 190
mol ) 19 5- b‘llﬁﬁﬂ'(%f';}l’_?"l.c’lpbﬁrhdﬂ,cﬁrf&%MF (1.5 mL). The reaction mlxture was

stirred at rt overnight. The reaction mixture was concentrated and purified by

i somer asFa

reverse phase chromatography to afford 93 mg of 3-(2-((trans-3-fluoro-1-(3-
fluoropyridin-2-yl)cyclobutyl)methylamino)pyrimidin-5-yl)-4-hydroxy-N-
methylbenzamide as a white solid (M+H=412.1).

15
Example 19: Preparation of 6-(2-(2-(3-Chloropyridin-2-yl)propan-2-
ylamino)pyrimidin-5-yl)imidazo[2,1-b]thiazole-3-carboxamide

=Ny N7 Qa A~Nou N
Br4<\: PN A )—<\: PN A
N Br N

Cl Cl

20 2-Bromo-1-(2-(2-(3-chloropyridin-2-yl)propan-2-ylamino)pyrimidin-
5-yl)ethanone. To a stirring solution of dioxane (50 mL, degassed) was
added 5-bromo-N-(2-(3-chloropyridin-2-yl)propan-2-yl)pyrimidin-2-amine (3.0
g, 12 mmol), Cl,Pd(PPhs), (0.65 g, 1.2 mmol), and tributyl(1ethoxyvinyl)tin
(2.66 mL, 13.8 mmol). The reaction was heated to 90 °C and stirred for 2 h.

25 The reaction was then concentrated, followed by the addition of EtOAc (100
mL) and potassium fluoride (50 mL of a saturated aqueous solution). The
mixture was stirred for 10 min and then filtered through a pad of celite. The
filtrate was concentrated and then dissolved in THF (20 mL) and water (20

mL). NBS (4.9 g, 27.6 mmol) was then added, and the reaction was stirred
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5(32.0 g, 181 mml), D PEA (71 nm., 407 mmol), and NWP (200 nlL) was stirred
at rt overnight. The reaction m xture was then diluted with Et0Ac (1500 nlL)
and washesowntihu3ssssur at ed sodi um bi carbonate (500 nli). Phe/usegansisid ayer

was separated, dried over Na2SO4, and concentrated. The resultant solid was

di ssol ved o 0 P 14 g,
90 mol ) idr Osﬂﬂﬁ‘zéﬁﬁlfg%reaémé{ﬁmmg& ab BRuraia i aeeafd o VRS 112 9

stirred fwasBet witfhsaturded aquem&smlemsammm&:(ﬁfhmht) rdneftb\aafd puri fied by

5. br ooy NP GRTETeA (aEaREe e pog Rriee vt seranatoatably o

I | ob t le 14: P t
b o e A B oy . gpraparkaampl & 14 Freparati on

yl)cych obM'BWIWWﬁmlddm&Mh)@‘lﬁﬁhﬂﬂ@Inaﬁ-asw ¢9 poWdey.rr ol e- 3- car boxani de N4 \ N/

\' \-\- : BrrM,_F, N -1-N113oc 'Boc F t- Butyl
H]__

\ - NN
5- (3-cyano- 1Rt py/ thHL y p r|md|n 2-y1(((tr
20( 3- quoropy #2- utytymetrnyt) car
] opyr|d|n 2- yI)cycIobutyI)ne

tS Blrjz))r/rlopyrl m di n- 2 yI ((trans 3-fluoro-1-(3+HN
thyl) carbamate (1.0 g, 2.8 mmol) in 15 nL of toI uene (degassed with
ni trogen) was @e@da- (Getbhmrobydddta(wmmmn-D—yﬁammd)})ynm]das-sl- um phosphat e
ol ). 25y NIIREE R RaPIe-p-SRIDRYAMIOE Fct 20 CrHE Valdtad 8H0ea. hoat bd 1 o
by i | ?QSbS‘e A e i/'ér?@%?ﬁ el i i
5- ( 3- tyan(HaBHmgr OA8 mnyal), @yinylA- annmcﬁhr;azo@(‘tﬂcar“@)xy@ie I(4ﬁ)mg D—Z& f 1 uoropyri di
n-2- mmol), and methylethylketone (2 mL). The mixture was heated to 90 °C in a
sealed tube and stirred overnight. The reaction was then concentrated and
purified by silica gel chromatography (EtOAc/hex) to afford 33 mg of ethyl 6-
(2-(2-(3-chloropyridin-2-yl)propan-2-ylamino)pyrimidin-5-yl)imidazo[2,1-
15  b]thiazole-3-carboxylate as a tan solid. This compound was dissolved in
methanol (1 mL) and ammonium hydroxide (3 mL) was added. The resulting
mixture was heated in a microwave reactor to 135 °C and stirred for 15 min.
The reaction was concentrated, followed by the addition of HBTU (68 mg, 179
pumol), HOBt (24 mg, 179 pmol), NH4Cl (48 mg, 1.1 mmol), DIPEA (78 L, 441
20  umol), and NMP (2 mL). The reaction was stirred for 2 h and then purified
directly by reverse phase chromatography to afford 18 mg of 6-(2-(2-(3-
chloropyridin-2-yl)propan-2-ylamino)pyrimidin-5-yl)imidazo[2,1-b]thiazole-3-
carboxamide as an off-white solid (M+H=414.1).

25 Example 20: Preparation of 4-(2-(((cis)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)picolinamide

NC
NG

—N — =N
NQBr + (HO)ZB{ £>_C' ANYan\ £>_C'

4-(2-chloropyrimidin-5-yl)picolinonitrile. 4-bromoopicolinonitrile
(11.8 g, 74.5 mmol), 2-chloropyrimidin-5-ylboronic acid (15.0 g, 82.0 mmol),
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WD 2011/ 133888PCT/ US2011/ 033614 yl ) cycl obutyl) net hyl )car bamate as a cl ear
oil. N/ \ [/ NN)-N--..--- Ar.,.....: : J, NGN'"'Boo o

1- (2- (((twared/33gs8Buor o- 1- (3 fl uoropyr| di n- 2- PCT/US2011/033614

yl) cycl obut yl ) et hyl am no) pyri m di n-5-y1)-1H pyrrol e- 3-carboxam de. To 5 a

| uti
SO on BPpRUGH 550,745 mmon ioane (190 L gegasseq i igosen)

(3-f 1 uor oppdiadi @- MKyG}m;(BB@hiu)twer)ermmblhpdaanbthed QrILarogpd Bottomnm)l ) in DVSO

10 nL d t r bonat 1.3 t

ool od t o BSEEaHEP R N egus per Ao Ry eSSTeR ST Bl oFhe react on
was war negeli, diluRadvith EXOAE, \R/Qéh&pmﬁ“fhﬂvat@h%ohééﬁﬁrét@ﬂ ¥Ag piitifieged with

Et OAc 10 (75 m_) and washed three tinmes with brine )p The organic

| ayer Wasusingrsilihai gel mmamzam tof affarg rle®- Cfédﬁfpp}/dilmi@m-5-at ed to give a
o o B B a4 e crvomteoreony (o

1-(2- (((trans) 3-fluoro-1-(3-fluoropyridin- 2-

N/
— =N |
F

4-(2-(((cis)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)picolinamide. 4-(2-

10 chloropyrimidin-5-yl)picolinonitrile (0.9 g, 4.2 mmol), (3-fluoro-1-(3-
fluoropyridin-2-yl)cyclobutyl)methanamine (1.0 g, 5.0 mmol), DIPEA (1 mL),
and ACN (20 mL) were mixed and heated at 90 °C for 4 h. The reaction
mixture was concentrated, diluted with EtOAc, and washed with sat. aq.
NaHCOs; and brine. The organic layer was dried over sodium sulfate, filtered,

15 concentrated, and purified using reverse phase chromatography to afford 4-
(2-(((cis)-3-fluoro-1-(3-fluoropyridin-2-yl)cyclobutyl)methylamino)pyrimidin-5-
yl)picolinonitrile as a clear oil (the cis isomer elutes first). This compound was
then treated with DMSO (3 mL), KoCOj3 (200 mg), and H,O, (2 mL). The
reaction mixture was stirred for 4 h and then diluted with EtOAc and washed

20  with brine. The organic layer was dried over sodium sulfate, filtered,
concentrated, and purified using reverse phase chromatography to afford 93
mg of 4-(2-(((cis)-3-fluoro-1-(3-fluoropyridin-2-
yl)cyclobutyl)methylamino)pyrimidin-5-yl)picolinamide as an off white solid
(m/z [M+H] = 397.2).

25
Example 21: Preparation and assay of fast skeletal myofibrils

Preparation of fast skeletal myofibrils. Rabbit skeletal myofibrils
were prepared based upon the method of Herrmann et al. (Biochem.
32(28):7255-7263(1993). Myofibrils were prepared from rabbit psoas muscle

30 purchased from Pel-Freez Biologicals (Arkansas) within 2 days of ordering,
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yl ) cycl obut yl ) met hyl am no) pyri m di n-5-y1) - 1H pyrrol e- 3-carboxam de as a 15
white solid. This conpound was dissolved in 25% TFA/ OH2012 and stirred for
1 h. The weaotl/ssssas t hen concentrated, dissolved in ePhylusaciawaices ( 75
nm), and washed three tines wth potassium carbonate. The organic layer was

then dri egto‘?é@bn'ﬂé’és%%é 7r‘nh§6l%q/v H9m6§ ?@Hﬁﬁ%q/o‘l%éé ¥ice-&igde sol id

that was triturated wt 5A)eth acet hexanes e resultant slurry
was 20sonistandardabdffér (50emMdrrisp pbi 14, 800Mngptessium acetate, 5 mM KClI, 2

e T 2 B ENSES 19 404 teHpsntines I PRPSIRIDS2UA 951 r of 6- 3-

car boxam ggdigfn ézM@ é&wtémquW"E@ﬁﬁ)anoE@‘%W*rﬁtolﬁx 10 Rh @mAf-

2-(2-((trans-3-Fluoro-1-(3-fluoro di n- 2-

yl ) cyct obMagrg h@trmgleamelﬁoj\hmﬂbﬁiwamsregzpy@nedatwpw speatt eriXeivgaton | 2N/ / N

i or owave GG LB RN waSHRTRSEyes e 50n 5100 contairiflg ® =2 ™

yl ((transphdfféd tesrsute (Smblalasraryivlad merabndn)ecwailbw theTeiitoyil wastigzanmat e (850
ng, 1.95 mmlg et hyl thiazol e-5-carboxyl ate U(ﬁ(@459 ,. 2.92 mol ),
d 2Pd( PPhB)y2fi (Ilﬁcyser@gNa@@meﬂS)m S@RABbPY(TEL SOREININg 2gMMol ), 052003

(1.9 9, SeBRIERI 28OS ONUERP vl TrbssdBufEAGY! Al BISES 4K 6og gind heat ed

at 140 C N a mcrowave reac reaction xture was then

was pblur edwl\i’lrht(d ¢Vl DEEevas peffdbfiiediand brasgietdovli(% siatdSeFof Bashrl) , washed
wth bri nﬁ_g a %n d then dried over %3(24 filtered, concentrated, and
purified B§e2i08iN jigWioguirogen sneSHyALS R - 2?% C/ hexanes) to afford 191 ng of

methyl 2-(2-  Activation of Fast Skeletal Myofibrils. Fast fiber activators were

identified by measuring the enzymatic activity of muscle myofibril preparations

using the proprietary PUMATNI (see, e.g., U.S. Patent Nos. 6,410,254,

15 6,743,599, 7,202,051, and 7,378,254) assay system. Myofibril preparations
consisted of rabbit skeletal muscle (approximately 90% fast fibers) that had
been mechanically homogenized and washed with a detergent (triton X-100)
to remove cellular membranes. This preparation retained all of the
sarcomeric components in a native conformation and the enzymatic activity

20  was still regulated by calcium. Compounds were tested using a myofibril
suspension and a level of calcium sufficient to increase enzymatic activity of
the myofibrils to 25% of their maximal rate (termed pCa25). Enzymatic
activity was tracked via a pyruvate kinase and lactate dehydrogenase-coupled
enzyme system. This assay regenerates myosin-produced ADP into ATP by

25 oxidizing NADH, producing an absorbance change at 340 nm. The buffering
system was 12 mM Pipes, 2 mM MgClz, 1 mM DTT at pH 6.8 (PM12 buffer).
Data was reported as AC1.4, which is the concentration at which the
compound increased the enzymatic activity by 40%. The results are
summarized in Table 2 below.

30
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(t-butoxycarbonyl ((trans-3-fluoro-1-(3-fluoropyridin-2-

yl )cycl obut yl ) net hyl ) am no) pyri m di n-5-yl ) thi azol e-5-carboxyl ate. This
conpound we0swl33ssguent | y di ssol ved in ethanol (4 nl), &ou/Gsaom/B3ien
hydroxide (2 nL) was added. The reaction was heated to 60 C and stirred

) washEaCaIR 3 PP AR R of S St PhaRM Fom | Chen ot 1 ec

over MySO&kelatal Musdle and concentrat ed. The crude solid was redissolved in
OH2012 (5 nl) nd TF r% was added. The reaction was stirred at rt for
30 mn, concen P?ﬁdé"tf RATYRM purified by reverse phase chromatography to

20yi el d 53 ny %I@né@aﬁéélwéﬁfﬁ)e?abbupi@ﬁd (oﬁﬁé Hﬂrﬁé&&’ﬁﬂu@bl@' 2-
yl)cycl obutyl ) met hyl anm no) F%rl m di n- 5- t hi azol e- 5- carboxam de as white

solid {™m (2H=385’rqput and bk e@sqcaothﬁaéﬂ)amnu@wmr Draln and dry.

251 1 tor onar a1 MibSERRERen BRI A brchiled meat oinders: 5.y 1) - 2.

hydr oxybenzam getrbctNth %hr*Nn@rlhl‘i INoBoel Il KBEN 10015 FFK- phosphate pH 6.5 for
4-Fl uoro-3-(2-((trans-3-fl uaro- 1% quoropyrldln- -
Hn

yl ) cycl obUPyninrmvhi&-a3RIAOPPr P di EL%I}C oL - HoRpsb iNoPRtati | . To a 30250
T A s T
mol )]0 5000 rpm, 10min, 4 °C in JLA. Collect the pellet. Repeat the extraction once
more.
0. Extract the filtered residue with 2 L of 1 mM EDTA, pH 7.0 for 10 min
with stirring.
7. Extract with 2 L of H,O for 5 min with stirring. Spin 10000 rpm, 15min, 4
15  °Cin JLA. Carefully collect the pellet, part of which will be loose and
gelatinous.
8. Extract 5 times with acetone (2 L of acetone for 10 min each with
stirring). Squeeze through cheesecloth gently. All acetone extractions are
performed at room temperature. Acetone should be prechilled to 4 °C.
20 9. Drying: Place the filtered residue spread on a cheesecloth in a large
glass tray and leave in a hood overnight. When the residue is dry, put in a
wide mouth plastic bottle and store at 20 °C.
Alternate Powder Preparation
(See Zot & Potter (1981) Prep. Biochem. 11(4) pp. 381-395)
25 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). Homogenize the meat
in a blender, 4 times 15 sec on blend with 15 secs in between. Do this with 1
30 volume (weight/volume) of buffer taken from the 5 volumes already prepared.
Add the homogenate back to the extract buffer and stir until well mixed (5
minutes).
3. Filter through one layer of cheesecloth in large polypropylene strainer.
Resuspend back into 5 volumes of extract buffer as above.
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3- br ono- 6- f | uor o- 2- net hoxyphenyl boronic acid (2.7 g, 11.0 mmol),
(dppf)PdC12 (0.80 g, 1.1 nmol), dioxane (25 nlL degassed for 10 mn with

ni trogen)woKRBNDB33%88. 0 g, 22 mmol ), and water (4 nlL). TheCwustun®3was heat ed
to 95 C and stirred overnight. The reaction mxture was then was poured

into 5ethyl ac%ﬁggt ﬁ%ﬁ)o%“ eén&@sﬂﬁ%asmﬂg 2 hb¥h ré%é#%ﬁ@% (50 nL) and

brine (50 mL over 2S04 ter entrated, and
purified bytracthrr:mffmlbut lpracesdotgr3iehyo. tTdneapéII@r(sjsfzomd dpe(yellbwnwbitg . of

5- (3-bronp-6-flLuoro-2- . , - , o

rre§ hoxyphgny1) - USH%FP‘?%E‘ 3 VoM aEcerling Inprgipal Weighy of 95% cold

yl) cycl obetidnbest#ybn §wih End! équ%eé@tﬁ‘r%ugﬁ c%e@@éé#otfﬁéé Q%W%ﬁeat—r@vd hi's
solid 10was added zinc cyanid 6.5 nmml ), Pd(PPh3)4 (2.9 g, 2.5

mol ) ,5 anthapetin{ess nl). The mxture was heated to 100 C for 2 h and then

[ ayer wasour i i GunPadeirh el Heh S hant R AR ng pur Prea”

usi ng revmtmbmmmammﬁ@myerto afford 1.1 grans of
4-fluoro-3-(2-((trans-3-fluoro-1-

15( 3- f | uof opyr REPRADSIAD @ PdPEHOf NMPAEMBA: ani no) pyr i ni di n-5-y1) - 2-

nmet hoxybe zon| g : :

A Fl Uy o B (2. [PRYEQUeTigntinasinglp laysr o a gheespdoty n a glass tray.

yl)cyco obet yI ) ieidrydigncolgqhying podider, weidh -abdhstoiedr \ehwideamiodeh jaf at 4

20m xture_of 4-fluoro-3-(2-((trans-3-fluoro-1-(3-fluoropyridin-2-

yl ) cycl obutyl ) net hyl am no) pyri m di n-5-y1) - 2- net hoxybenzonitrile (1.0 g, 1.9

ol ). KRS BURFER, SR KGOS ER BHd BRER-CaTENReln @ ound

bottomfl a and cool to O 2 5% sol ution) was added
dr opwi se. cheentesdet iFon 2wa25®va‘rMél'dlstm-l Bt0.ars Base (1921 tog/molh60Theg), r eact i on

or i ne. (¢ npEeoR el Eope Hel Bt B ET S MR e B Sl i il rat o

filtered, and g@ﬁﬁepltép%trgﬂonand purified by reverse phase chronatography to

provide 0.55 g (1 mmol)
4-f| uoro- 3- (2- EKtrﬁQW@O\&dﬁﬂ(a@rd@SQmQ@j apove o 2Aiml-tuffer A (see below,

50 Thi s o o TR BNt B o etle? oIS ERETEE Y oy
and powder (200 ml per 10 g). Use a large 4 L beaker for 150 g of powder. Mix
vigorously to dissolve powder. Stir at 4 °C. for 30 min.

20 2. Separate extract from the hydrated powder by squeezing through
several layers of cheesecloth. Cheesecloth should be pre-sterilized by
microwaving damp for 1-2 min.

3. Re-extract the residue with the same volume of buffer A and combine
extracts.

25 4. Spin in JLA10 rotor(s) for 1 hr at 10K rpm (4 °C.). Collect supernatant
through 2 layers of cheesecloth.

5. Add ATP to 0.2 mM and MgCl, to 50 mM. Stir on stir plate at 4 °C for
60 minutes to allow actin to polymerize/form para-crystals.
6. Slowly add solid KCl to 0.6 M (45 g/l). Stir at 4 °C for 30 min.

30 7. Spin in JLA10 rotor(s) at 10K rpm for 1 hr.

8. Depolymerization: Quickly rinse surface of pellets with buffer A and
dispose of wash. Soften the pellets by pre-incubation on ice with small
amount of buffer A in each tube (use less than half of final resuspension
volume total in all tubes). Resuspend by hand first with cell scraper and
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heated in a mcrowave reactor at 125 C for 15 mn. The reaction m xture was
diluted with Et 0OAc and washed with satd. ag. NaHCO3 and brine. The organic
| ayer waswornadidesser sodi um sul fate, filtered, and conceatrist@d/033mmned

purified by reverse phase chromatography to afford 163 ng of 4-fluoro-3-(2-

(L1 rans- Sohbif Beifers IVESH ARVt ﬁ"e&frgwﬁgF%&ngﬁég'rﬁl"}f;?é@tEéXéHH”0) pyrimdin-

5-y1)- 2-hydroxy enzam e as a ite soli le 17:
Pr epar at i owtorfizegt pipe(tar, (aggre(sy\ew taropying dictin Zrom sides of tubes.

1 B e RS e To o <
yl ((1-(3- EBWGéPQM@hQII}ﬂe%tré(étééyC| obutyl ) met hyl)carbamate (1.0 g, 2.2 mml),

Pd(PPh3) 4 (0.25 %ﬂhexam&thyldltln(o 92 n., 2.2 mol ), LiCl
15(0. 2% g9. 5. QDPﬁ%'Dl@ agalnatl@m aﬁq@ntbrbcmr)gewrrﬁ&@cwr@m heated to 90 C

2 2- br omiPni arsheapRRA P AR BB 45T 0B7 aEEPE Pomdortign (0. 076 o

0.066 nmol4 scpnd Cul (4.2 g, 22.2 nmmol ). The reaction mxture was stirred
at 90 Cfor 1 h. The reaction was then cooled to rt, diluted with ethyl

acetate (30 nifolladipunertaipat(GAding.caye TEpMPEe forige! analysigtandias washed
with vvate (e‘?’r% ﬁ%t?onacﬁcb Q{é' %ﬁé)@]tl‘gﬂb The organic |ayer was dried over

sodi um su ate l'te concentrated, and purified by silica gel
chr ontd ognaphyTOE:tcﬂwnéma(B actlratbfetatagézadrgKGﬂ ta 50 mMI(from 3 M stock),

yi) oy i m BIERazia, Ty addlebs BB Yblkosindel RISHAHIG: Rodp oz

added potﬁg yam car bonate (185 ng, 1.3 mmol) and DMSO (3 nL). The m xture
was cooled to O C and hydrogen peroxide (0.5 nL) was slowy added. The
reacti on Bafenhr dwaMitasHClaf®R miM Caéidh, 00 ml\/lm36 The) 2 eaertcaptoetsanalj | ut ed

wth EtOA ree ri 0 nL). The organic
| ayer was té@iﬂ %ﬁy%ﬁﬁlﬁ ?bt@aw gﬁoﬁ'ﬁé] Tated to give a 30
crudejsolid thPhrMﬁ:%t'@ir'lrd)ifSRéiebéd Me¥EleMyveSmse chromat ography to afford 48
mg of t-butyl 5-(5-(2- amnoZoxoethyI)txlazoI 2-yl)pyrimdin-2-y1((1-(3-

chl or opyr (IeeMargagsigie| 6uepd)Lewayy S (9P MMeods Enzymal 8% A5-423;Thi s
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.
20  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.
Solution D: 0.6 M KCI, 0.05 M potassium phosphate, pH 6.5.
Solution E: 0.15 M potassium phosphate, 0.01 M EDTA, pH 7.5.
Solution F: 0.04 M KClI, 0.01 M potassium phosphate, 0.001 M DTT, pH 6.5.
25  Solution G: 3 M KClI, 0.01 M potassium phosphate, pH 6.5.
All procedures are carried out at 4 °C.
1. Obtain approx. 1000 g skeletal muscle, such as rabbit skeletal muscle.
2. Grind twice; extract with 2 L solution A for 15 min while stirring; add 4 L
cold H,O, filter through gauze; dilute with cold H,O to ionic strength of 0.04,
30 (about 10-fold); let settle for 3 h; collect precipitate at 7,000 rpm in GSA rotor
for 15 min.
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.
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conpound was di ssolved in 25% TFA/ CH2C12 and stirred for 10 mn. The
reaction was then concentrated, dissolved in ethyl acetate (75 nL), and
S5washed twopee1fi3gssg Wit h sat urated sodi um bi carbonat e s@Cutuiseo.1/033se4 or gani ¢
| ayer was dried over Na2SO4, filtered, and concentrated to give 39 ng of

2-(2- Centrif tant at 19,0 for 1 h,
(24(1-(3- chI orog)r/]rrlJ gge sgperr‘sacaﬂ: aobut q% r?h?/rl am no) pyrimdi n-5-yl)thiazol -5

- ypacet abi de Bdute supeareatsol iaiohisiretigih Of 0.(MOECaind )olet BnydBirepettiat i on of
3-(2-((tran Fl o-l- 3-flyoropyridin-2- . . e

1) ool ob Gt FYIEa R0y Biln LS5 BrachyaioRy SRRUTHAING Phenzani de F Ho
Br | 153- ( 210000 BAplor 30/ HORGEA(@id Uor opyr i di n- 2- o

yl)cycl obutyl ) et hyl am no) pyri m di n-5-y1)-4-hydroxybenzoic acid. To a 20 nL

m cr owave6t ube Rgasspentbpel®Bthn orpimel volure o poldtien (ordialyz¢ gvernight

et oyl 4. RgaNag LB b 19400 AR AL T Bl oot henoa &

(1.1 20g, tube@ mmd:thre futepfariisdkrb@ @ osin flord$atrarl hsodibexpélet(15 ni),
K2003 (1.4 g, 10.1 nmmol), and water 5 The m xture was heated to 135 C

and stirréd foPilute sHRerNateat ieadO Be/mi 3NdfelVresRaaiest SRE4I0pdEr ed into et hyl
dd d Na2SO4,
acetate (g% g}v}a yr\g?azdﬁ&qovbﬁﬂlzbsr%q@gggy m an ried over

filtered, concen and puri i'ca gel chromatography
( Et OALH he8) t oPad¢-equilib2ie .with gplofiomEs lambly 500-600 g myosin at 30 mi/h;

3-(2- t -3-fl

o avet S haR il b0 EirabiiniE v | bﬁe}ar@rﬁgwnww&né%@'& o tan sl i
Thi aiﬂd

aqLZoﬁgnEg Eﬂ?@’?(%gqgﬁz&gﬂlbe%g@mgﬁ&l|8|$1]§ st rred at 8818@’ for 1 h and

KCI); concentrate by overnight dialysis against solution F; centrifuge at 25,000
rpm for 30 min; store as above.

15 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
optimal for ATPase activity (Margossian, supra).

Preparation and Assay

Myosin is prepared by precipitation from salt extracts of rabbit psoas

20 muscle, and a soluble S1 fraction is prepared by digestion with chymotrypsin
(Margossian and Lowey, 1982).

Actin is purified by first preparing an ether powder of cardiac muscle
(Zot HG and Potter J D. (1981) Preparative Biochemistry 11:381-395) as
described above. Subsequently, actin is cycled between the flamentous and

25 soluble state through rounds of centrifugation and dialysis (Spudich J A and
Watt S. (1971) J. Biol. Chem. 246:4866-4871).

Tropomyosin is extracted from the ether powder and separated from
the other proteins based on pH dependent precipitations followed by
successive ammonium sulfate cuts at 53% and 65% (Smillie LB. (1981)

30 Methods Enzymol 85 Pt B:234-41). The troponins are isolated as an intact
complex of TnC, TnT, and Tnl. Ether powder is extracted in a high salt buffer.
Successive ammonium sulfate cuts of 30% and 45% are done; the precipitate
is solubilized by dialysis into a low salt buffer and then further purified on a
DEAE Toyopearl column with a 25-350 mM KCI gradient. There is no
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then was concentrated. The crude residue was purified by reverse phase
30chromat ography to afford 0.24 g of

3-(2- (((tweans)/33§s8uor o- 1- ( 3-f | uoropyri di n- 2- PCT/US2011/033614

yl ) cycl obut yl ) nmet hyl am no) pyri m di n-5-y1) - 4- hydr oxybenzoic acid as a white

WO 2011/ 1???9%%@%5% %&%Qlﬂ%?@/% the componepts except for myosin which

3-(2-((trans uoro-1-(3-flFuoropyri
5yl )cycl obatwalynieadh gl veny hm) pbgsalrA TR ascoinythg-abshpde okgetit. net hyl benzam de. To

50 nL d tt fl k d 3-(2- t -
S Tl uoron oS- Pab Al eRRg. B ASIRS Godptisiteh i e s PIet &En- 5. y1) - 4-
ny i Oy bef g el 47 BBy A ARiTEnY ) 7. HATY AR g Prnditoltigh) , HOBT (72
mg, 0.54 mmol), hyl am ne hydrochl ori de (239 , 3.6 nmol ), 10D PEA (187

pL, 1.1 rrrﬁgtylatlcuh@f tbrractin flament. Theesoreet s eanawic matea earcetiatioad at rt

phase onr SIALEBETny b dich i SRS PR AR BR ST R phdoted 57" °°

f 1 uor opyr r#hge @untlg eyetieldsnttaceen hyl am no) pyri m di n-5-y1) - 4- hydroxy Nrret hyl
benzam de as a_white solid (MFH=412.1). 15 Exanple 19: Preparation of

6- ( 2- ( 2- ( 3- Chl dPdpGasWEbe gpneAtiepaiADP during the reaction, a pyruvate
yl'am no) Py ak M daf denyddGetRleNADH ESURER bRzynE By BRXA [iPRA D) is

10 added to the actin. The myosin is kept separately, and added to the regulated
thin filaments to initiate the reaction. Oxidation of NADH is monitored in real
time, so that kinetic curves are obtained. Compounds are dissolved in DMSO
and spotted onto the bottoms of 384 well plates at 10 to 40 ug/mil final
concentration.

15 Using procedures similar to those described herein, utilizing reagents
and intermediates commercially available (e.g., Sigma-Aldrich, ) or readily
synthesized by one of skill in the art, the compounds in Table 2 were
synthesized, characterized and tested. AC1.4 values were determined
according to the procedure described in Example 21, and the reported median

20 AC1.4 values are as follows: A =<1 uM; B =1-10 uM; C = 10-20 uM; D = >20
uM.
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-1\1" HNI \' N Cla

202- Brono- 1- (2-(2-(3-chl oropyridi n-2-yl) propan-2-yl am no) pyri m di n-

5-yl) et hawore11/18888& stirring sol ution of dioxane (50 nlLpCuasasisasdoinas
added 5-brono- N (2-(3-chloropyridin-2-yl)propan-2-yl)pyrimdin-2-amne (3.0
g, 12 nmmol), G 2Pd(PPh3)2 (0.65 g, Fg8dwol), and tributyl(lethoxyvinyl)tin
(2.66 nL, 13.8 mmol ). The reaction was heated to 9000 and stirred for 2 h.
25 The reaction was then concentrated, followed by the addition of EtOAc
(100 nL) and potassium fluoride (50 nL of a saturated aqueous sol ution).
The m xture was stirred for 10 mn and then filtered through a pad of
celite. The filtrate was concentrated and then dissol ved i mZHF 28hnL) and

water (20 nlL). NBSmp4uRd g, 27.6 mmol) wasStridweadded, and the reaction was
stirred (M+H)  AC1.4

4-(2-{[2-(4-fluorophenyl)-2-

methylpropyllamino}pyrimidin-5- HzN; C CN\>— 365.3 B

yhbenzamide

3-(2-{[2-(4-fluorophenyl)-2- N
° 365.3
methylpropyllamino}pyrimidin-5- / N\>7 A

yhbenzamide

5-(2-{[2-(4-fluorophenyl)-2- N\\

methylpropyllamino}pyrimidin-5- — / N\: 348.3 B
NH
—N

yhpyridine-3-carbonitrile \N /

5-(2-{[2-(4-fluorophenyl)-2- e

methylpropyllamino}pyrimidin-5- — / N 366.3 B
\ / \>7NH
N —N

y)pyridine-3-carboxamide

3-(2-aminopyrimidin-5- HN
N 215.3 D
yhbenzamide / \>7NH2
—N

[2-(4-fluorophenyl)-2- F
methylpropyl]-5,6,7,8-

HN / N\ 301.0 D
tetrahydropyridino[4,3-d]pyrimidin- >7NH

—N

2-ylamine
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WO 2011/ 133888PCT/ US2011/ 033614 for 20 mn at rt. The reaction m xture was
poured into ethyl acetate (200 nlL), washed with saturated aqueous sodi um
bi car bonawe 206M38488, dried over Na2SO4, filtered, concemrCTAiSeal,1/0336a4
purified by silica gel chromatography to afford 1.5 g of

2- br ono- 1- (2- (2-( 3-chl ore@wrldln 2-yl) propan- 2-

5yl ami no) PV E-H-8o0PhesY ianone asrt'a W\ﬁ(p T
6-(2-(2-(3-£hl | 2- i i di n- 5;
i day BB B A L OF 206t S vi 2l %els aded 2-

yl)im dazo car boxa :
br ono- 1- (gargg,(e;g@ chl oropyridi n-2-yl) piopan- 2- yl an¥) pyri m di n-5-yl ) et hanon

e 10( 103 ny, 28 mmol ), ethyl-2-am not hi azol e- 4- car boxyl ate (48 ny, 0.28
nmol ), h etone (2 nL). The mixture was heated to 90 Cin a
gttt

sealed tu overnight. The reaction was jthen concentrated and
purified chr omat ogr aphy t 0Ae/ hex)

6- (2-(2- ”‘ih g@gnggl di n- 2- yl ) pr opan- 1
15b] t hi azglRoppep@roxyl ate as a tan 2
met hanol (1 nL) and ammoni um hydr oxi 3 nmL) was added. The resulting

m xt ur e wasthhlip@pgpmino}@rimidbrsowave reactqr t/0 D35 and stirred for 15 mn.
The reacti on was concentrated, followed/by\ he/ addition of HBTU (68 ng, 179
prol ), HCBﬂca(bQXIa"H@e 179 pm)l) NH4Cl (48 ng, 1.1 nmmol), DIPEA (78 pL, 441
20pmol ), and NWMP ( The reaction was stirred for 2 h and then purified

directly BYY 1é(?e{¥2s(é'ﬂﬁ1’f8%'?”¥'h?orrat )q,gp to afford 1B ny of 6424243-
f:hl or opyri %lhglpr%gwa)mno ”ng yl ani no) i n-5- y:%dazo[z 1-b]thiazole-3

di n-5-yl)imdazo[ 2, 1-
pound waw di ss@ ved in

car boxafii°d Ite solid (MFE 14 1) anpl g120: Prgparation

of 4-(2- (gfgc%Fb%)Nle%n M]werogro ar(ega | uor opyrl
yl)cycl obutyl) net hyl'am no pyrlmdln -yl p| _OJ_ nai de NC

boxylate

carboxylic acid

(5-bromopyrimidin-2-yl)[2-(4-
fluorophenyl)-2- 324.0 D
methylpropyllamine —
Br NH
\ />
N

1-[(2-{[2-(4-fluorophenyl)-2-
methylpropyllamino}pyrimidin-5- HO/%Q

HN N 373.1 D
yh)carbonylamino]cyclopropanecar >—</: \>—NH

o —N
boxylic acid

1-[(2-{[2-(4-fluorophenyl)-2- 7 F
methylpropyllamino}pyrimidin-5- HZN/I/>4
373.1 D
NH

HO,
/N,
2-{[2-(4-fluorophenyl)-2- 4 .
methylpropyllamino}pyrimidine-5- 289.0 D

HN N
yh)carbonylamino]cyclopropanecar >_</:\>7
o —N

boxamide
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4-(2-chl oropyrimdin-5-yl)picolinonitrile. 4-bronoopicolinonitrile (11.8 g,
74.5 mmol ), 2-chloropyrimdin-5-ylboronic acid (15.0 g, 82.0 nol ), WO
2011/ 133886RaT/138811/ 033614 (dppf)PdCl2 ( 5.5 g, 7.45 mooiyszodiosseane (150
m., degassed with nitrogen), and ag. 2 N K2003 (33 nL) were conbi ned and
heated in a round bottomflask at 100 C overnight. The hot m xture was
filtered through a pad of Celite, diluted with Et0Ac, washed with water,
concent r asgg2-aWiopiphérdyiyed Susing silica gel chromafognaphy to afford
4-(2-chloropyrimdin-5- yl)picolinonitrile as a tan<sgtid (2.1 g, 13%.

4- (2- (( ( cms¥wigrobYllamirodyriaBintd- uor opyri di n- 2- 378.1 B

yl ) cycl obut yl ) net hyl am no) pyri m di n- 5- i anydé—_4-(2-
1OChIorop%f%ﬁ%ﬂ?ﬁmgmwpyﬁﬂéﬁPlnonl;;L\“ mrol ), (3-fluoro-1-(3-

fl uoropyridin-2-yl)cycl obutyl)meth . g, 5.0 nmol ), D PEA (1 nl),
and ACN (20 mL.) were mixed and hedtedi at 90 C for 4 h. The reaction m xture
was concentrated, diluted with Et0OAc, and washed with sat. aq. NaHCO3 and

brine. Thg, 9&ﬂ%qgﬁéﬂaM85 ﬂ@d dried over sodiumsulflate, filtered,

15concentrate usi ng sev ase mat ography to afford
4- methylpropyllamino}-5,6,7,8- &* Q: 343.0 D

tetrahydropyridino[4,3-d]pyrimidine
2-{[2-(4-fluorophenyl)-2- ¥
methylpropyllamino}-6- ﬁ

—ﬁ—N / N\ 379.0 B
(methylsulfonyl)-5,6,7,8- o >7NH

—N
tetrahydropyridino[4,3-d]pyrimidine
[2-(4-fluorophenyl)-2- ¥
methylpropyl](6-methyl(5,6,7,8-
—N / N\ 315.0 D
tetrahydropyridino[4,3-d]pyrimidin- >7NH
—N

2-yl))amine

2-{[2-(4-fluorophenyl)-2- ¥

methylpropyllamino}-5,6,7,8-
>\‘*“ / “\ 301.0
tetrahydropyridino[4,3- HN >—NH

d]pyrimidine-6-carboxamide

2-(2-{[2-(4-fluorophenyl)-2-

methylpropyllamino}(5,6,7,8- ]
N /) N 372.0 D
tetrahydropyridino[4,3-d]pyrimidin- HoN \>7NH
[e) —N
6-yl))-2-oxoacetamide

2-{[2-(4-fluorophenyl)-2- i/ F
HoN

methylpropyllamino}-5,6,7,8- N
N 344.0 D
tetrahydropyridino[3,4- / \>7NH

d]pyrimidine-7-carboxamide
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(2-(((cis)-3-fluoro-1-(3-fluoropyridin-2-yl)cycl obutyl)methylam no) pyri m di
n-5- yl)picolinonitrile as a clear oil (the cis isoner elutes first). This
conmpound wa0tihsssssr eat ed with DVSO (3 i), K2003 (200 mgr/usacd/obssdL (2
m.). The reaction mxture was stirred for 4 h and then diluted with Et0Ac

and washed 204 fRLh&FH-oThe organiw | ayer was dried over sodium sulfate,
filtered, concentrat ed, ‘and purifi ed}us{ng reverse phase chromatography to

afford 93m@my|gﬁop§|]ammg(séqlgs) 3-fluoro-1 )
yl ) cycl obut yl') et hyl am no) pyri m di n- 5- I [ ¢l as asvaf f wm te solid
(m z [ M+1tEjrahydB8yridio[3, L8 pEkadipl e 21: Pr epa wamfl assay of fast skel etal
myofibrils Preparation of fast skel ets ils. Rabbit skel etal
myof i bri | §$Y\Wefecopseigaifed based upon the method of Herrmann et al. (Biochem
32(28):7255-7263(1993). Myofibrils were prepared fromrabbit psoas nuscle
30pur chaséﬂzf(‘rﬁlrﬁf@@?ﬂwﬁr?eez Bi ol ogi cal /GAr kansas) Wi thin 2 days of

orderi ng, M nced nus€fe was hono {zed in 10 vol unes of

i ce-cold m§t[ @Bﬂﬁm"ﬁh?ﬁ‘ er (50mM Tris, p 7. 4 0 pot asgjym acet at e,
nmv KCl , RE}'O 5%7rgw PVMSF, 10 pMI pt pepstatr n, and 0.5 rri\/l
sodi um a2| cont | hing 5 nM EDTA and 0.%% i \on| X- 100 usi ng an Omi -

5Macr o horgqg@a deoM/@é] Rinlidige Wer e recover ed by Tpbw speed centrifugation
(3000 rpm for m nut es&j and washed 2 tinmes in the Triton X-100 contai ni ng
buf f er t0[5e(e&urre>(11e|ﬁmzat5 of cellular menbrane. Followi ng the Triton washes,
myofibrils were washed 3 tinmes in "standard" buffer _gontaining 2 nM
magnesi unmylgpwimadie2-ylie{4-nal wash i n.assay buffer (1 PI PES, pH 6.8, 60 10
mM KCI, 1 nmM DTT) was perforned anM b 10% rosed3#’or f| dsh
freezing MPreahgWi)ed-nitrogen and storag 83}.*““ Activation of Fast
Skel et al Mé@lﬁ/'l br| s. Fast fiber activa ors wer'e | ified by nmeasuring the
enzymati c POPY™I® nuscl e myofibril preparations Using the proprietary
PUVATM (see, e.g., U S Patent Nos. 6,410, 254,

4-fluoro-3-(2-{[(3-fluoro(2- HoN

N
pyridyl))cyclobutyllamino}pyrimidin / \> NH N| N 382.1 A

-5-yl)benzamide

4214 \
fluorophenyl)cyclobutyl]Jamino}pyri N/ \_/ N\>7NH 346.1 C

midin-5-yl)pyridine-2-carbonitrile

4-fluoro-3-(2-{[(4- Ha
fluorophenyl)cyclobutyllamino}pyri / \>7NH 381.1 A

midin-5-yl)benzamide

4-(2-{[(3-fluoro-2- \
pyridyl)cyclobutyllamino}pyrimidin- N/ \ / \>7NH N| 3471 D

5-yl)pyridine-2-carbonitrile
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156, 743, 599, 7,202,051, and 7,378, 254) assay system Mofibril preparations
consisted of rabbit skeletal nuscle (approximtely 90% fast fibers) that
had been wochari3ssBl y honogeni zed and washed with a det ecgaskoiiwsicion
X-100) to renove cellular nmenbranes. This preparation retained all of the
sarconeric conponents in a native copformati on and the enzymatic activity
20was st i MH2-fi@gubatzed by cal ci um &gnpounds were tested using a nyofibril
suspension and a | evel of cal cium suffkcie oin e enzymatic activity
of the ny@¥ridgiavelebupyjampopyimidife; r s ) (ter|red|pCa¥H)! EnBymatic

activity tracked via. a pyruvate :

dehydr ogeﬁ%@%’f@ﬂﬁgcéﬁo (%me system This assay erler at es myosi n- produced
ADP into ATP by 25 oxidizing NADH, producing an absorbance change at 340
nm The buffering systemwas 12 nmM Rkpes, 2 nM MC1l2, 1 mM DTT at pH 6.8
(PML2 buf #62j(4- Dat a was reported-as{ ACL. 4, which is the concentration at
whi ch the_conpound increased the enzynati acti Vi tyBy-40% The results are
summar i zelawheRhFEiobuylamiReIPYso  Ex on atff-'assayp of

Sar coneri %i(@_gtl i n% from Skel et al e Pov Faration 1. Vol unes are
gi ven per a out YO0y g o ¥R mi nced nuscl e. 5 e-cut and boil
cheesecloth for 10 min in water. Drain and dry. 3. Mnce chicken breast in
a prechi | {dHRBEIGHIpERTIdIn-24. Exteagt with stirring jn 2 L of 0.1 MKC,
0.15 M K- phosphate, pH 6.5 for 10\m jf a i 09 rpm 10 min, 4 Cin
JLA. Col | git3-flubee(Ppel l et. 5. Extract S vi tt i ng3édith 2B of 0.05
M NaHCO3 for 5 min. Spin 105000 rpm 1I0m n, NCJ A. Col l ect the pellet.
Repeat t hBEXDR&PYYiRMifce nore. F

N
/
5-(2-{[(3-fluoro-2- /
=
pyridyl)cyclobutyllamino}pyrimidin- :\; / N\: Nl A 386.1 B
NH
5-yI)-1H-indazole-3-carbonitrile = A~
3
2 NH.
5-(2-{[(3-fluoro-2-
N/
pyridyl)cyclobutyllamino}pyrimidin- H\N / “\: Nl ~ 404.1 A
NH
5-yI)-1H-indazole-3-carboxamide ==N o
3
[5-(6-fluoro(1H-indazol-5- N
\ / N\ N
HN
y))pyrimidin-2-yl][(3-fluoro(2- > . - 379.1 B
—N
pyridyl))cyclobutyllamine F F
J
6-fluoro-5-(2-{[(3-fluoro(2-
=
pyridyl))cyclobutyllamino}pyrimidin \ I 404.1 B

N
e
\

-5-yl)-1H-indazole-3-carbonitrile =
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6. Extract the filtered residue with 2 L of 1 nMEDTA, pH 7.0 for 10 mn
with stirring. 7. Extract with 2 L of H20 for 5 mn with stirring. Spin
10000 rprwORBni/133888 15C in JLA. Carefully collect the peCirasopasiciof which
will be | oose and gelatinous. 8. Extract 5 tinmes with acetone (2 L of
acetone for 10 mn each with sti rrHJ«ng ;s Squeeze through cheesecloth gently.
aceto B3 re perforngd at roomtenperature. Acetone should
be precth] ﬁéts( ﬁ?’lfﬁjg 2319 Drying.APl ace the filtered residue spread on a
cheesecl opfiidyincRiobayigamid)@amidr ay \ang—gave vergight . \When the
residue is dry, put in a wde nout' ' nd/store at 20 C
Al t er nat e-FPoptteindoleSacagtioxanid¢ See Zot=& asi) LY Prep. Biochem 11(4)
pp. 381-395) 251.Dissect left ventricles of the dirac nuscl e. Renove as
much of the pericardial tissue and fat as possi ble. Gind in a prechilled
meat grinder. Weigh, 2.Prepare 5 volu Ext past -buffer (see bel ow).
Honogeni zé"_’ t?rﬂréoﬁYﬁ@td'W'%‘iy'&(“bl ender, 484—%% blend with 15 secs in
bet ween. E t1I 30 vol une (wei f buf fet*t%kenS rom the
5 vol unes l@r?pgswcﬁogﬁé{ U™ Add t he hormgen & back to the extract buffer
and stir until well mxed (5 mnutes). 3.Filter through one layer of

cheesecloth in | arge pol ypropyl ene strai Res end back into 5 vol unes
of ext r actS-rorhéryrimigin-2aiiiiddiuoroldo 2011/84_3@r 520 1/ 0336312% . 5

pyridyl))cyclobutyllamine

(6-bromoquinazolin-2-yl)[(3- Br —N X
\ /> P - 373.0 D
. ) /

fluoro(2-pyridyl))cyclobutyllamine

2-{[(3-fluoro-2- —_— . N
pyridyl)cyclobutyllamino}quinazolin ;\ N/> v - 320.1 D

e-6-carbonitrile F
3-fluoro(2-
— o
. . . NH
pyridyl))cyclobutyllquinazolin-2- \ N/ / 295.1 D
ylamine F
2-{[(3-fluoro-2- N

—N N =
pyridyl)cyclobutyllamino}quinazolin © \ N/>*N“ |/ 338.1 D
e-6-carboxamide F

2-{[(3-fluoro-2-

N N
N=— / \>7NH |
pyridyl)cyclobutyllJamino}pyrimidine — A 270.1 D

-5-carbonitrile

2-{[(4- . F

N=— / \>7NH
fluorophenyl)cyclobutyl]Jamino}pyri — 269.1 C

midine-5-carbonitrile
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4. Repeat Step 3 four nore tines. At the end, do not resuspend in
extraction buffer but proceed to Step 5. The pellets should be yell ow

whi t e. WO 2Rag33§38nd in 3 vol unes (according to origi n2CTasSeghoy3eod 95%
cold ethanol. Stir for 5 rri n and squeeze through cheesecl oth as above,
repeat two 5nore times. Wi gh squeezep residug and then resuspend in 3
vol umes (%WWVQWP/%Y'E% of cold, digth 7. Repeat St ep 6 a
total of [ ee Li IiS Leave over ni hI_NI S le | aye

cheesecl ot 7'M ery)'ﬁwg VMG 100, When dry, ect the powder, we| gh and
store in a w de- rmuth jar at 4 C. EXTRACT BUFFER 50 MM KCI, 5 MM Tris pH
8.0 Prepaedi(as 50 tines concentrate. Fg WW-Tri s pH 8.0. Tris Base
(121. 14 g/ nol 60.6% pHto 8.0 with co hen add 2.5 M KCl (74.55
g/ nol , 37uqgphenbpysio thlwrerps&watu on 1. (as deddrl bed Cabove)

W th 20 m  buffer see bel ow, add and just prior to use in each
of the fo[“ldﬂiﬁl%ff”%qx%rb@? per gram of po (200 M per 10 g). Use a large 4
L beaker for 150 g of powder. M x vi gorously to di ssolve powder. Stir at 4
C. for 30,mpn. 20 2. Separate extract \{romthe hydrated powder by squeezing
through several |ayers of cheesecloth Cheesecl houl d be pre-sterilized
by m cr owavsrdiBesiRbRIchoKjakidb) pyrin. 3. Re-, ext act resi due mgtth t hey same

vol ume of buffer ‘A and conbine extract\s. /252 in JLA10 rotor(s) for 1
hr at 10Kmidime4-artnirile Col | ect super nat ant
[(4' N F
/ \>—NH
fluorophenyl)cyclobutyl]pyrazolo[5, / — 284.1 D
NS

4-d]pyrimidin-6-ylamine
2'{[(4' H,N N F

/ \>7NH
fluorophenyl)cyclobutyllamino}pyri y _ 287.1 D
midine-5-carboxamide
2-{[(3-fluoro-2-

H,N N N
=
pyridyl)cyclobutyllJamino}pyrimidine 4 S A 288.1 D

-5-carboxamide

2-{[(4- .
HoN N
fluorophenyl)cyclobutyllamino}-4- / \>—NH
é = 355.1 B
(trifluoromethyl)pyrimidine-5- F
.
carboxamide ’
2-{[(4- .
HQ N
fluorophenyl)cyclobutyllamino}-4- / \>—NH
é =\ 356.1 D
(trifluoromethyl)pyrimidine-5- F
.
carboxylic acid ’
[(4-fluorophenyl)cyclobutyl][4- N F
/ \>—NH
(trifluoromethyl)pyrimidin-2- — 312.1 C

yllamine F

113



through 2 | ayers of cheesecloth. 5. Add ATP to 0.2 nM and MyCl2 to 50 nM
Stir on stir plate at 4 Cfor 60 mnutes to allow actin to polynerize/form
par a- cr yswal2611/138888S| owl y add solid KCI to 0.6 M (45 g/ PLT/USRéIN/0336144 C f oOr
30 min. 307.Spin in JLA1O rotor(s) at 10K rpmfor 1 hr. 8. Depol ynerization:
Qui ckly rNq@qwg,@bﬁ@g&yggbmu_ets with buffer A and di spose of wash. Soften
the pellets by pre-incubation on ice Wthyskall a of buffer A in each
tube (use{{4ess than half of final s Spansi,on total in all tubes).
Resuspend by hand first with cell sgcrdper/ ahd nbi ne pellets. Wash tubes
wi t h ext r Buasepher)cygipbulyllamind-4m  pi i zed pipeddr, D
aggressively renoving actin from si dgs bf tubes. Honogenize in |arge dounce
in cold bﬂ?fﬁ‘é?om,&thdwyf'@é’!”'q}se 3 m per gram of powder originally extracted.
59. D al yzg ag)g!(ar}r%e buffer Awith 4 changes over 48 hour period. 10.

Col | ect d?/%lcﬁyzed actin and spin in the 45Ti rotor at 40K rpmfor 1.5 hr (4
c. 11. g;q[kj_%po@uper natant (G Actin). Save a sanple for gel analysis and
determ nation of protein concentratiwn. 2.To p rize Gactin for
storage, pgdyl&iclobatylthint\{from 3 M s
0.02% (from 10% stock). Store at 4 C4 7
tris/HC, (t@flurometh@xGr@iding-% mvl (36 pl /1 pt oet hanol, 0.2 nM Na2 ATP
(added fresh), and 0.005% Na-azi de; pH#/.0. 15Purification of Skeletal
Miscl e MyBEPHaS€e Margossian, S.S. and Lowey, S. (1982) Methods Enzynol .
85, 55-12?; qafnd | dmann, WH. and Geeves, M A (1991) Anal. Biochem 192,
55-58) Sof i1 OR™ 0.3 MKCI, 0.15 M potassi um phosphate, 0.02 M EDTA,

0.005 M ATP pH 6. 5. | (N gp M KCl, 0.025 M EDTA,
0.06 M poFy‘aiishé?)ff’rgnbgﬁ%%a%@&, pH 6. 5. i . KCl , 343.025 M
pot assi umtirieRaa SoyriRfdiné-5 -

Buf f e356& 2 1mM

carboxylic acid

[(3-fluoro(2-pyridyl))cyclobutyl][4- N N
=9
(trifluoromethyl)pyrimidin-2- —\ ~ 313.1 D
F.
yllamine J F )
ethyl 1-[2-({[(3-fluoro-2- | \
o N

pyridyl)cyclobutyllmethyl}amino)py

N _ N 397.3 D
rimidin-5-yl]pyrazole-4-carboxylate - /N{ \>—NH

1-[2-({[(3-fluoro-2-

pyridyl)cyclobutyllmethyl}amino)py o AN

’ 368.3 B
rimidin-5-yl]pyrazole-4- HoN N
= N / \ NH
~,/ _N>

carboxamide
1-[2-({[(3-fluoro-2-

pyridyl)cyclobutyllmethyl}amino)py 0 N

] 369.2 D
rimidin-5-yl]pyrazole-4-carboxylic HO = / N\
N NH
et

acid N
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Solution D 0.6 MKCI, 0.05 M potassium phosphate, pH 6.5. Solution E 0.15
M pot assi um phosphate, 0.01 M EDTA, pH 7.5. Solution F: 0.04 M KC,
0. 01 M poveazsiumssgsRosphate, 0.001 M DTT, pH 6.5. 25Sol uPcons@®11833¢1KCl ,
0.01 M pot assi um phosphate, pH 6.5. All procedures are carried out at 4 C
1. Obtain \?apgrox 1000 g skeletal nuscle, such as rakit skeletal nuscle.
2. Gind 8 [@'f'@k%?'act with 2 L solution A for 15[mn while stirring; add
4 L cold H20, f||t G auze; dilute with celd O to ionic strength
of 0.04, %Péﬂ%ﬂ?b” mF V'g'ﬂ"g”q) settle for 3 h; collpct pregipitate at
7,000 rp SAY. r 15 mn. \ SPEr S dl let|in O m solution
B; dial y;}aﬂn@{?e {ﬁth%galgﬂnst 6 L Mmy d -400 mM equal
vol ume cokglhshamidel | €ed H20; stir for 30 m n; centri fuge at 10,000 rpmfor 10
mnin GSA rotor. WO 2011/ 133888PCT#US2011/ 033614 4. Centri fuge
super nat a%z&[%) &f;),O?O romfor 1 h. 5. Dilute supernatant to ionic strength
of 0.04 (8~ Hero-fet myosin settle overnight; co}lﬂk\/e\l) about 5-6 L fluffy
nyosi n pr i ing at 10,000 rpm f mn in GSA rotor.
56. Resuspgﬁg%%ﬁ bqjt);%e&g%m'%‘lldgvol u of solution G }dl al yzg over ni ght
agai nst  2ijhighod-Ut1 fmidZolesent ri f uge, h, 1n cellul ose
nitrate tubes; puncture tubes and sep %—RNHH( fat and insol uble
pel | et. 7ce[ﬁ>d)xutnejesupernat ant to 5-10 di al yze against solution E
extensively, |oad onto DEAE-sephadex colum. 108.Pre-equilibrate with
solution E; apply 500-600 g nyosin at 30 m/h; A

ethyl 2-[2-({[(3-fluoro-2- | N

30

pyridyl)cyclobutyllmethyl}amino)py

S N
| />—<: \>—NH 414.2 D
rimidin-5-yl]-1,3-thiazole-4- o K "

carboxylate (0
2-[2-({[(3-fluoro-2- | N
/ N
pyridyl)cyclobutyllmethyl}amino)py
s N 386.2 C
rimidin-5-yl]-1,3-thiazole-4- | />_<:\>7NH
O, N —N
carboxylic acid
OH
2-[2-({1-[6-(difluoromethoxy )(2- F4<
pyridyl)]-isopropyl}amino)pyrimidin- i % 407.2 A
5-yl]-1,3-thiazole-5-carboxamide HQN/L[ />_</: \>7NH \ 7/

2-(2-{[(2-

NH, AN
pyridylcyclobutyl)methyllamino}pyri s N |

T >_</:\>, Z" 3672 B
midin-5-yl)-1,3-thiazole-5- 7 N\,

carboxamide
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wash with 350 ml solution E; elute with linear gradient of 0-0.5 MKCl in
solution E (2 x 1 liter); collect 10 m fractions; pool nyosin fractions
(>0.1 M KEgbep1IceBRsent rat e by overni ght dial ysi s agai nst PEDIUSRO10/0336]14
centrifuge at 25,000 rpmfor 30 mn; store as above. 159.The nyosin is then
cut with ghypetrypsin or papain in the presence of EDTA to generate the 51
fragment which is soluble at the l.,Qw salt conditiopsNgpti mal for ATPase
activity pyaygesdumimetsylpmapipydPr eparat i on and-wAssay | Myosin is
prepared by precipitation fromsalt eftr od—rabbft psod®.20nudxl e, and
a sol ubl emglin-$-ylatBithizzoless-pr epar ed by di~dest Wi chynot rypsi n

(Margossi an and Lowey, 1982). Actin is purified by ft preparing an ether
powder of S¥8flsc nuscl e (Zot HG and Potter J D. (1981) Preparative

Bi ochem s ry {#ﬁu%go%-B%) as descri bed above. Subsequently, actin is cycled
bet ween t é t %

ament ous and 25sol ubl e state throug unds of

centri fug@rjd% yenfdiy®nsindsPudi ch J A and Watt & (:1971) J. Biol. Chem
246: 4866- 487 ;b Tr opomyosi n w§ extracted ffoml he etfgro powder and
separ at edrihidme-fIpE3-tid2ee-5pr ot ei ns b\ﬁ

son ndep t precipitations
fol |l owed by successive anmoni um sul fa Ie%uf{a}/—& % 65% (Smllie LB.
(1981) 30Mebdngds Enzynol 85 Pt B: 234-4T). Thetropon ins are isolated as an
intact conplex of TnC, TnT, and Tnl. Ether powder is extracted in a high

sal t buf f er2-{Buceessiypginadmpm)um sul fate cuts of 30% a?\od 45% are done; the
precipitate is solubilized by dialygis into a | ow sajfébuffer and t hen
t

further pisepropyliamiooipainDdEAB-Ylfoyopear col um t%S 50 ¥AKCl dadient.
ket

There is no neasurable ATPase in an except for myosin
whi ch nat UBaN#3pledsepri2px@@id9 | ow basal ATPasé_ip the absence of actin.
Prior to screening, the actin, troponyosin, and troponin conplex are m xed

t oget her {46¢{é-fldersi2red ratio (e.g., 7:1:1) to achi maxi mal cal ci um
pyridyl))cyclobutyllmethyl}amino)p ﬁ . e
_ﬁ_“” 430.3 D
yridazin-3-yl]pyrimidin-2- >7“ "
yl}(methylsulfonyl)amine — =
ethyl 2-({[(3-fluoro-2- N
pyridyl)cyclobutyllmethyl}amino)thi il . | e
o \ S 387.1 D
opheno[2,3-d]pyrimidine-6- "
/ \>7NH
carboxylate =
2-({[(3-fluoro-2- N
pyridyl)cyclobutyllmethyl}amino)thi i . | e
i \ S 358.1 C
opheno[2,3-d]pyrimidine-6- "
/ \>—NH
carboxamide =\
2-({[(3-fluoro-2- N
pyridyl)cyclobutyllmethyl}amino)thi il . | "
358.1 D

h 2,3-d]pyrimidine-6- “:
opheno[ Ipyrimidine \ / \ /

carboxylic acid =
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5 regulation of the actin filanment. The screen is conducted at a
concentration that gives 25% activation. This cal ciumconcentration is in

t he physiwbagiicabsssange duri ng nuscle contraction. PCTAISPEAMBI6e4 t he
generation of ADP during the reaction, a pyruvate kinase/lactate

dehydr ogenase/ NADH coupl ed enzyne system (PK/LDH) is~lOadded to the actin.
The nyosi #flugoRep{2-sefhardzel y, and added to the requlated thin filanments to
initiate the reaction. Oxidation of NADH is nonit 'nreal time, so that
ki netic coyig@y-2are obtai ned. Conpounds_a ‘e di ssol ved| in DMBO and spotted
onto the bottons of 384 well plates af 19 tg 40 pd/ n| finabconcel ration.
15Usi ng p%@é‘ﬂ@P\ﬂ?mﬂomy['ﬁP'”f% those dgscfi b&d Merein, utilizing reagents
and i ntergg)%hgtm%e comercially ava|NI able (e.qg., Sigma-Aldrich, ) or readily
synt hesi z vV one of skill in the ar, t he conpounds in Table 2 were

synt hesi zed, characterized and tested. ACLl.4 values were determ ned
according to the procedure described in Exanple 21 _-~0d the reported nedi an
20 ACl. 4 g@h&ggég({m Asord®l lows: A = <,1 uM B= 1-1p uM C = 10-20 uM D =

>20 uM Tabl e rnizMean Conpoun -(2-{[2-(4-¢ phensgk)+ 2-
met hyl pr opyd}ipegcredtpitdtivlgimof- Yyl ) b -(2- (4-f1luorophenyl) - 2-
nmet hyl propyl ] am no} pyrimdin-5- yl)b 24 [(4 fl uorophenyl) - 2-
met hyl pr opyhidliasFtyiedrgymiden di n-5- yl)p arbonitrile
5-(2-{[2-(4-fluorophenyl)-2- nethyl propy]am no} pyri m di n-5-
yl ) pyri di ne- 3- car boxam de 3-(2-am nopyri mdin-5- yl)benzam de
AN
3-(2-{[2-(3-fluoro(2-pyridyl))-2- . | N
methylpropyllamino}pyrimidin-5- —“>7 366.1 B
yhbenzamide \ /
3-[2-({[(3-fluoro-2- | h
2 AN 378.2
pyridyl)cyclobutyllmethyl}amino)py N A
rimidin-5-ylJbenzamide / \>7NH
3-[2-({1-[6-(difluoromethoxy )(2- o F4<O

pyridyl)]-isopropyl}amino)pyrimidin- - % 418.2 A
| /N 7

5-yl]-4-fluorobenzamide

3-[2-({1-[6-(difluoromethoxy )(2- F4<

pyridy)]-isopropyl}amino)pyrimidin- . % 400.3 A
5-yllbenzamide / \__/ \_/

3-(2-{[1-(3-fluoro(2-pyridyl))- g

HoN N—
isopropyllamino}pyrimidin-5- / \: \ / 352.3 B
NH

yhbenzamide
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[2-(4-fluorophenyl)-2- nethyl propyl]-5,6,7, 8-

t et rahydropyri di no[ 4, 3-d] pyri mdi n2-ylam ne Structure nethyl

2-{[ 2- (4-WbDuoniogsbssayl ) - 2- met hyl propyl ] am no} pyri m di nePET/usarbos3shat e
N42- (4-fl uorophenyl)-2- nethyl propyl](2-{[2-(4- fluorophenyl)-2-

met hyl propyl ] am no} pyri m di n-5- yl)carboxam de et b

1-[ (2-{[ 25(#sflaterophenyl) - 2- nethylpropyl]anlno}pyrlnldln 5-

yl ) car bonyl am no] cycl opr opanecar boxyl ate 2-{[ 2-4<#1 uor ophenyl) - 2-
nethylpropwwwamwommMpwaMmum»1ne 5- carbox I|c aci g
(5-bronopyrimdin-2-y1)[2-(4- fluoropheny t lyl|pr opy3$39%ini ne C

1-[ ( 2- {[2J@ﬂm¢mﬁﬁi%ﬁm§ww¢w%%- met hyl pro Y pyri ni di n-5-

yl ) car bon Enlng%cyclopropanecar box¥%yﬁ\ Cld 1 [(2 {[2-(4-fluorophenyl)-2-
nethylproév T&M %o} pyri m di n-5- yl)cal bonyl ami no] cycl opr opanecar boxani de
5-(2-{[2-(4-fluorophenyl)-2- nethyl pr6pyl]am no}pyrim di n-5-

y1) - 3- hydrobenzi m dazol - 2- one 6-acetyl-2-{[2-(4-fluQrophenyl)-2-

met hyl pr opyjbandreo} - 5, 6, 7, 8- tetrahydropyridi no[ }3 ] pyri m di ne

2-{[2-(4- quorophenyl) 2- met hyl propyl ] am no} - 6- t hyl sul fonyl)-5,6, 7, 8-
t et r ahydr ppuyliageiotafylmathgllgmind)m di ne [ 2- (4- quoroph nyl) - 2-

nmet hyl propyl ] (6-net hyl (5, 6, 7, 8- 360.1 D
tetrahydréﬁﬁ@?@&ﬁb{mpﬁm@®mV21n1d|n2 yl)’Tglg [ Z=¢4-f1 uor ophenyl) - 2-
nethylpropyl]anlno -5,6,7,8- tetrahygr no[ 4, 3-

d] pyri m dF§feeslicast boxani de 2- (2-{[ 2- (ﬁ-fluorophenyl) 2-

nmet hyl propyl ] am no} (5, 6, 7, 8-

t et rahydr opyri di no[ 4, 3- d]pyr|n1d|n6- 1))-2- oxoacetanlde

2-{[2-(4- ﬁhuﬂagRﬁgmgim: 2-met hyl progyl ] am no} -5, 6, 7,
EF_W \ / 370.1 B
N-{[4-(2-{[1-(3-fluoro(2-pyridyl))-

t et rahydropyri di no[ ] pyrim dine
isopropyllamino}pyrimidin-5- " — ; 380.2 D

pyridyl))-isopropyllamino}pyrimidin-
yhphenyllmethyl}acetamide >

5-yl)benzamide

[5-(2-aminopyrimidin-5- y—

yhpyrimidin-2-yl][1-(3-fluoro(2- H2N4</N :\>—</:N\>—NH \ / 326.1 D

pyridyl))-isopropyllamine

2-(2-{[1-(3-fluoro(2-pyridyl))- o

isopropyllamino}pyrimidin-5-yl)- HQNJKE>_</:N\>7NH \ / 359.1 D

1,3-thiazole-5-carboxamide
2-(2-{[2-(3-fluoro(2-pyridyl))-2- AN

methylpropyllamino}pyrimidin-5- / “\>_</:“\>7 368.2 C

yhpyrimidine-4-carboxamide N N
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-(2-{[2-(4-fluorophenyl)-2- nethyl propyl]amino}(5,6,7, 8-
et rahydropyridino[3,4-d]pyrimid in7-yl))-2-oxoacetam i de
{[ 2- (4-WDuorioEbssayl ) - 2- et hyl propyl ] am i no}-7- (et hpCsaistanyiledb, 6, 7, 8-
r

TNTDN

et rahydropyridino[3,4-d]pyrimid ine [5-(3-am no(1Hindazol-5- yl))pyri
I n-2- bhleihgﬁz.[@.fﬂmorslsqgr{[@menyI )-2- methyl propyl]am ne

t

fluoro-3-(2-{[(3-fluoro(2- pyriyyWyclobutyl]anjno}pyrimdin

5-yl ) bentam(@eyridgh) 2- {[ (4- \eN) din-5-yl)p di/ne-\2- carbonitrile
-fluoro-3-(2-{[(4- fluorophenyl)xyc /] aNj nd} pW i /i d39e-15- yl Ybenzani de

4- (2-{[ ( 3isprromtlemoippinmiflityt ) cycl obut L1 Am NnoYpyri m/i d
i n5-yl)pyridine-2-carbonitrile 4-(2-{N(3-fluoro-2-
pyri dyl ) cY8BURSAAA i nol pyri mi di n5-yl ) pyri di ne- 2- car boxani de 4- (2-{[ (4-

fl uor Ophe@ﬁ@éﬁ%@{@-ﬁﬁ&%}%ﬁq@g@ﬁ} 2yri m di n-5-yl ) pyri di ne- 2- car boxam de

(5-(1Hin pPYT I -2- yl 3-fluoro(2- =
isopropyllamino}pyrimidin-5- ¢ / N\>_NH \ / 380.1 C

yhphenyllmethyl}acetamide

3

S

3-(2-{[1-(3-chloro(2-pyridyl))-

O
isopropyllamino}pyrimidin-5- / N\: m 368.1 A
—N Cl

yhbenzamide

()
3-(2-{[1-(3-chloro(2-pyridyl))- HN N=—
N
isopropyllamino}pyrimidin-5-yl)-4- / \>7NH \ / 386.1 A
fluorobenzamide ' " :

1-(2-{[1-(3-chloro(2-pyridyl))-

N—
N N
isopropyllamino}pyrimidin-5- /j)nl—{: \>7NH \ / 340.1 D
T
—N Cl
4

yhpyrazole-4-carbonitrile

1-(2-{[1-(3-chloro(2-pyridyl))-

N—
N N
=\ > \ /
isopropyllamino}pyrimidin-5- ﬁ);/h‘{\ ﬁ_@ 358 1 B
° =\ cl
NH»

yhpyrazole-4-carboxamide

2-[4-fluoro-3-(2-{[1-(3-fluoro(2-

pyridyl))-isopropyllamino}pyrimidin- / N\>7NH N\ / 384.1 B

5-yl)phenyllacetamide

2-(2-{[1-(3-fluoro(2-pyridyl))-

HoN N——
; llami imidin-5- " "\ 3541 D
isopropyllamino}pyrimidin 4 \>_<:\>7?H/l_§:>
— — r

yhpyrimidine-4-carboxamide
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pyri dyWycl obutyl ]am ne 5-(2-{[(3-fluoro-2- pyridyl)cyclobutyl]amino}pyrim
idinb-yl)-1Hindazol e-3-carbonitrile 5-(2-{[(3-fl uoro-2-

pyri dyl ) cwol2etwim3gdsBam i no}pyrimid i n5-yl)-1H i ndazol e- Bctarshaxasacil4le
[5-(6-fluoro(1Hindazol-5- yl1))pyrimdin-2-yl][(3-fluoro(2-

pyridyWye. [@Q&hmd@mn@@ fidzbigor 0- 5- (2- {[ (3-fl uor o 2-

6- f | uor o- @y\2imidin-By[H(BHw(R2- pyri ob noy pyr i nd4abin D
-5 yl)-1H i ndazol e- 3- car boxam de ( >65§€£$+‘ﬂn- “y1) [ (4-

f 1 uor ophepyidyldysobtsbuiegiineani ne (5- br onopyri m di n-2-y1) [ (3-f1 uor o( 2-
e (6-bronoqui nazolin-2-yl)[(3-

dyWycl ob
FYLBrg(2yﬁﬁﬁﬂg&ﬁﬁéﬂwwﬁ&PVFV@nlne 2-{[(3-fluoro-2-

pyridyl)cycl obut am n iynazol i car it -f ro(2-
A AT T N e 54 V?W s o2
pyr|dyI)cy@hﬂ@gﬁyPT@ﬂhﬂg&gywa@zol - Bcar boxam de”2- {[ (3-f | uor o- 2-
pyridyl)cycl obutylJam’i'no}pyrimid ine -5-carbonitrile

2-amino-N-{[2-(2-{[1-(3-fluoro(2-

pyridyl))-isopropyllamino}pyrimidin- HN 5 "
_ 4J:;\[:)*—<i:>F:EL_§;:> 4022 D

pyri dyWycl obut yl ] am no} pyrlnldlnd;sé%:) 1H i ndazol &3 \carbonitrile
5- bo

5-yl)(1,3-thiazol-5-

yhImethyl}acetamide

N-{[2-(2-{[1-(3-fluoro(2-pyridyl))-

isopropyllamino}pyrimidin-5- =
yl)(1,3-thiazol-5- HJ/HL/O\E:)_C%_M 439.1 D
yhmethyllimidazol-5- <~ ’

ylcarboxamide

N-{[2-(2-{[1-(3-fluoro(2-pyridyl))-

isopropyllamino}pyrimidin-5- n HN/\E>—<:N\>—W 4551 c
yl)(1,3-thiazol-5-yl)lmethyl}(2- HO«IKO " - F
hydroxyimidazol-5-yl)carboxamide

(aminocyclopropyl)-N-{[2-(2-{[1-(3-

fluoro(2-pyridyl))- N
isopropyllamino}pyrimidin-5- %/HL/\ES}_{:&_#Q 428.1 D
yl)(1,3-thiazol-5- i N - F
yh)Imethyl}carboxamide

((2R)pyrrolidin-2-yl)-N-{[2-(2-{[1-(3-

fluoro(2-pyridyl))- N—
isopropyllamino}pyrimidin-5- <H/\KHL/O\[:/>—</;N\>—TH/I_Q 442.2 D
yl)(1,3-thiazol-5-

yh)Imethyl}carboxamide
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2-{[(4- fluorophenyl)cycl obutyl]am no}pyri

md ine-5-carbon itri

l e

(5-bromopyrimdin-2-y1)[1-(4- fluorophenyl)-isopropyl]amne 2-{[(4-

f | uor ophewgl2ptyisBssbut yl ] am no} pyri
fl uorophenyl ) cycl obutyl ] am no} pyri

f I uor ophepyd)hgndinLLhN-
fl uor ophenyl) cycl obut yl

f1 uorophenyl)cycl obutyl ] am no} - 4-
car boxam geprerylproucipyinidngphenyl ) gy cligbt :
(trifluoraonethyl )%rl m di ne-5- c&rbpxylic aci

[ (4-; | uor Y2 y
2011/ 1338 4-
Hip Ptk

fl uor ophe

!

clobutyl][4- (

Pty

am no} pyri

(t i

lqbt

«h
Ham oy- 4

le [(4-

rim di ne-5-
4422

N

ophenyl ) cycl obutyl ] (2- {[(4-

ye]am' no}-4- (trifluoromethyppyrimdin-5-

yl)car bOXﬁ[ﬂzd(Q.{[z:(:E-Euﬁo?’@(gJ_pM% (2- pyridyWycl obutyl]am no}-4-

(trifluoronmethyppyrim

pyri dyWy gbsrbputisthihaydyrinti@ih-544)- (tri f"uo
[ (3-fluoro(2-pyridyWyclobutyl][4-ALt

i he-5- carboxam de 2-{[(3-1l

it
onet hyp

t
|'f u

(2-

et hyl 14218{i4®+4-llnvaty}acetamyidé dyl’) cycl obut yI T fret hyl

in-5-yl]p

yrazol e- 4- car boxyl at e
2-[2-(2-{[1-(3-fluoro(2-pyridyl))-

isopropyllamino}pyrimidin-5-yl)-

1,3-thiazol-4-yllacetamide

1-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-
yhpyrrole-3-carboxamide
1-(2-{[1-(3-fluoro(2-pyridyl))-
isopropyllamino}pyrimidin-5-
yhpyrazole-4-carboxamide
{5-[4-(aminomethyl)(1,3-thiazol-2-
yDlpyrimidin-2-yl}[1-(3-fluoro(2-
pyridyl))-isopropyllamine
2-(2-{[1-(3-fluoro(2-pyridyl))-
isopropyllamino}pyrimidin-5-yl)-
1,3-thiazole-4-carbonitrile
2-(2-{[1-(3-fluoro(2-pyridyl))-
isopropyllamino}pyrimidin-5-yl)-

1,3-thiazole-4-carboxamide

N/ N/ \/
| />_<;>7 ; 3733
HQN/‘K@N 4</:N\>7NH \ / 357.1
_ 7\ \ / 3422
\N/N—<;N NH F
Hi/>—</;\ N N/ 345.3
/i>_</:N\>7NH \ / 341.3
N// N —N F
359.3
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m di ne- 4- car boxam de PRT{([S¢el1/033614
md ine-4-carbon itri
lo[5, 4-d]pyrimdin-6-ylamne 2-{[(4-
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2-(2-{[1-(3- chloro( pyri
1, 3- t hi azakes4nigarboyykingyaci d 2- ¢

yl))-

|sopropyl]an1no}pyr|nldln 5-y1) -

- et hyl - 1hﬁm@@nﬂmwbw#wx4@emmyk|dyVét|y
Abenzenecarbonitrile 3-(2-{[1-nethyl
i no} pyr

ro(2-gyrwdyl))-

t hi azol e- 4- car boxamnm de
i SO opyl]anlno}pyrlnldln briyl) -
(2

m i din-5-yl)benzamide 3-(2-(2-(2-
( met hyl suB{F-Hi(Srgeenthygexyan- 2- yI no) pyri m di n-5-yl" benzani de

pyridyl))-isopropyllamino}pyrimidin-
5-yl)benzamide
3-(2-{[1-(3-chloro-6-methoxy(2-
pyridyl))-isopropyllamino}pyrimidin-
5-yl)benzamide
[1-(3-chloro(2-pyridyl))-
isopropyl](5-(1,3-thiazol-2-
yhpyrimidin-2-yl)amine
2-[4-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-

yhpyrazolyllethan-1-ol

2-[4-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-

yhpyrazolyllacetic acid

2-[4-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-

yhpyrazolyllacetamide

398.1

[>_<:”\ 7N\ / 332.1
|i>_</;\>7 c.\ / 359.1

|i>_<;\>* c.\ / 373.1

I%%”H c.\ / 372.1

130

(2-{0
C
pan- 2-

3-[2-({1-m
enzam i de
di n- 5-

B

D



[ 1- (3-chl oro(2-pyridyl))-

| sopropyl ] pyri m din-2-ylam ne

3-(2-{[1-nethyl -1-(3-nethylthio(2-H2N pyri dyWet hyl ] am no} pyri m di n-5-
yl ) benzamvOe011313§888( 2- (3- (m et hyl sul fi nyl ) pyrid in-2- yPCprusp@an/o2seys am

i no) pyrimdin-5- yl)benzamide

3-[2- ({1-m et hyl - 143- " (net hyl sul f onyl ) ( 2-

pyri dyNet hys h{-pyghidrQ2paiyi)n0) ) pyr iN\\m' di n-5-yl ] benzam de ) 428.2D 1 S

isopropyllamino}pyrimidin-5-

yhpyridine-4-carbonitrile

2-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-

yhpyridine-4-carboxamide

N-{[1-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-
yhpyrazol-4-ylimethyl}acetamide
4-fluoro-3-[2-({[3-fluoro-1-(3-
fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p

yrimidin-5-yl]benzamide

3-[2-({[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p

yrimidin-5-yl]benzamide

6-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-yl)-2-
pyrrolino[3,2-b]pyridin-2-one
6-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-
yhimidazo[2,1-b]1,3-thiazoline-2-

carboxamide

[5-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-yl)(1H-

indazol-3-yl)](methylsulfonyl)amine

N——

/ \ / N\>7NH \ / 351.1 C
/ \_/ “\>7NH \ / 369.1 B
j\ //N {“\ ! \_/ 386.1 D
AN
o ()
- y N\>7F 4143 A
AN
4 AN 396.3
° A
/ \%
/N N[ N/
T N\— —N>7 o 458.1 A
i
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OH / 342- ({143-(di fluoronethyl)(2- pyridyl)Fisopropyl}amno)pyrimid

i n5-yl]-4-fluorobe nzenecarbonitri |le 342-({143-(difl uoronethyl)(2-
pyri dyl ) RWeapriosgdsganm no) pyrimid i n5-yl]-4-fluorobe nzaeTiu$eo11/033614
(5-(5H 1, 2,3,4-tetraazol -5- yl)pyrimdin-2-y1)[1-(3-chl oro(2-
pyridyl))-isopropyl]am ne ethyl 5-(2-{[1-(3-chlone&-pyridyl))-
i sopropyl j1a@ichiolo@ypyriayljyd i n-5-yl)- 1,3, xa ol - 2- car boxyl ate
5-(2-{[1-(3-chloro(2-pyridyl))- isopro M NO imid in-5-yl)- 1,3
, 4- oxad i mepbeyl@-(Srtbiesck2m de net hyl 4- {[1-(3*chl oro(2-3322 D
pyridyl))-isoprop I)]?am ino}pyrimid in%-yhthi ophene-2-carboxyl ate
5-(2-{[1- ('@yﬂrﬁ!dtﬁr%(' ME@ri dyl))- isopfopyl]amino}pyrimid in-5-yl)-
1, 3-thi azol e- 2- carboxam de 5-(2-{[1- (3 chl oro(2-pyridyl))-
i sopropyl]am no}pyrimdin-5-yl)- 1,3, 4-thiadiazol e-2-¢arboxam de net hyl
2-{[1-(3-chl oro(2-
idyl

1-
ne- 2- car Repapmniae, 33h|é£’o1{2{1 (3-chl or of 2-' 364.2 c
sopropyl]am no} pyri mdin-5-y1)- 1, 2, adi azol e- 5- car boxam de et hyl
2-{[ 1-
OX

(ipychidorey@2mper i dy1)) - isqpr pyI ] am no} pyri m di n-5-y1) -
2, 4-

4- ( o
pyridyl)) 8RRk Whm di n5- yl) 1- h 'nTgazol e-2- carboxyl ate
6-(2-{[ ES[gghloro(ZI%g%ll)ﬁ)I} W i sopra rimid in-5- yl)pyrid
i r dy
i
5-(
1 adi azol e- 3-car boxyl at e
y K/”

5-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-yl)-1- W—Cy 372.2 D
0,
methylpyrazole-3-carboxamide
3-(2-{[1-(3-chloro(2-pyridyl))-
SN N NS
isopropyllamino}pyrimidin-5-yl)-1- ~ >7 372.2 D
© =\ cl
methylpyrazole-5-carboxamide

6-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5- ~=" 4 N\ \ /

\T/ _ /" 414.1 B
yl)imidazo[2,1-b]1,3-thiazoline-3- § “

carboxamide

5-(2-{[1-(3-chloro(2-pyridyl))- \\

isopropyllamino}pyrimidin-5-yl)-2- / \ / N\>7 \ / 381.1 D

methoxypyridine-3-carbonitrile

O

5-(2-{[1-(3-chloro(2-pyridyl))-

HoN: N—
isopropyllamino}pyrimidin-5-yl)-2- \ 399.1 B
propyl] Py yl) ~J \_/ \> 7N\ /
methoxypyridine-3-carboxamide / N= =N o
5-(2-{[1-(3-chloro(2-pyridyl))- . 4 .
isopropyllamino}pyrimidin-5-yl)-2- — \ 385.1 B
propyl] Py yl) . ) / \> 7N\ /
oxohydropyridine-3-carboxamide HN =N a
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[ 5-(3-am no(1Hindazol -5- y1))pyrimdin-2-yl][1-(3-fluoro(2-
pyridyl))-isopropyl]am ne 4-(2-{[1-(3-chloro(2-pyriclyl))-

i sopropylwarmneispsssi m di n-5- yQt hi ophene- 2- car boxam de PCT/US2011/033614
[1-(3-chloro(2-pyriclyl))- isopropyl](5-(1, 2, 4-oxad iazol -5-

yl) pyri m digRstdnioxy)garosiiaftidol-Nor o- 3- (2- {[ 1- (3- met hoxy
pyri cl yl))-l sopropyl ] am no} pyri m dj, en e i
4- f | uor o- §1{2({-(31chrwei(hplrid I 3- ma (2- ENQ@
yQbenzam de 4-fluoro-3-(2-{[1 -(3 xy Vpyri dyl)) -i sedriopyl Pam
i no} pyri mspﬁpmafyin?}l@wmi@!hﬁ de {5 5~4 thyl) (1, 3-thiazol - 2-
Moyrim di n-2-y1}[ 1- ( 3-chl or o( 2- pyrlcmfw hsopropyl ] am ne

N-{[2-(2- lera(z@ 4CWW6P"%'(329‘69]Hedy1)) i sopropyl ] am no}pyri m din-5-y1)-

1,3-thiaz ammool\jhrﬁt@y{gcﬁ% flm de N-{[2-(2-{[1-(3;chl oro(2-pyridyl))-

i sopropyl Tam n yl) (1 h| azol -H- t hyl } - 2-
hydr oxy- 2; miMirt [ 2- HO( 22 YT i dygy
i )s/opr o);;y fgﬁp'%gjog???%?ﬁﬁ]@g H;/}’,L[( Nazo - yI )]( ret hyl }(2-

hydr oxyi nms-gazedzokds- yﬁ)@@n&@maﬂe

3-[(tert-butoxy)carbonylamino]-N-

{[1-(2-{[1-(3-chloro(2-pyridyl))- HN = \ \ /

isopropyllamino}pyrimidin-5- 515.1 D

yl)pyrazol-4- )H\ /k
yllmethyl}propanamide ° °
3-amino-N-{[1-(2-{[1-(3-chloro(2-

pyridyl))-isopropyllamino}pyrimidin- i == / “\ \ /
O)I\N/N _>_““ 415.1 B

5-yl)pyrazol-4-

NH,

yllmethyl}propanamide

1-[2-({[3-fluoro-1-(3-fluoro(2- /@
N
N \ H

pyridyl))cyclobutyllmethyl}amino)p N E 368.2 C
- N \@ =8\
yrimidin-5-yl]pyrazole-4-carbonitrile ~, i _N>7NH F
x
{[3-fluoro-1-(3-fluoro(2- @
N
pyridyl))cyclobutyllmethyl}pyrimidin H 277.2 D
-2-ylamine < \>7/_D\
1-[2-({[3-fluoro-1-(3-fluoro(2- N
pyridyl))cyclobutyllmethyl}amino)p N
382.3 B

yrimidin-5-yllpyrazole-4- A\E\ { \>7

carboxamide
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3-(2-{[1-(3-chl oro-6-hydroxy(2- pyridyl))-isopropyl]amino}pyrimid

i n5-yl)benzamide 3-(2-{[1-(3-chloro-6-nethoxy(2- pyridyl))-isopropyl]am
i no} pyri rvooime33888) benzam i de [ 1-(3-chl oro(2-pyridyl)) PCT/US2011/033614

i sopropyl y5-(1, 3-thiazol -2- yl)pyrimdin-2-yl)am ne

244- (2-{[ 1-(3-chloro(2-pyridyl))- isgpropyl]am no}pyrimdin-5-

yl ) pyrazol yl ] et han- 1-ol 244-(2-{[+k 8- chi oro(2-pyridyl))-

i sopropy!| B&r[2Gremare(Pipdidah)52- vyl ) pyrazekyl ] geetic acid

244- (2-{[1- (3-chl oro( 2- pyri dy1))- i~€;ﬂ>e./]a‘ﬁ-@}p rim din-5-

y| ) pyr azomgiyaeeyamingeyrimidng:{ [ 1- ( 3- ok YT i - 3823 A

i sopr opyl 1{ m n%ﬁ(ﬁ)eyri m di n-5- yl)pyridine-4-carbgnitfile

2-(2-{[ 1- I"BSBA™BY% ( 2- pyri dy1))- i sopropyl ] ani no} pyf i di n-5-
yl ) pyri di ne-4-carboxam de N-{[1-(2-{[21-(3-chloro( ridyl))-
i sopropyl ] am no} pyri mdin-5- yl)pyrazol -4-yl]nmethyl}acetam de

4-fluoro-342-({[3-fluoro-1-(3- fluorog2- pyridyWyclobutyl]nethyl}am no)p
yrimdin- 5-%Menzam de 342-({[ 3-ft dr o- 1- (3-fluoro(2-

pyri dyweyeéi Jpthjard2RyIdyRa-no) p yri mygip- 5-5% benzam' de
6-(2-{[1-%{%-chloro 2-pyridyl))- isopr 1 imdin-5-y1)-2-
pyrrolino fh?'P@Pﬂk?l(ﬂ"H? ["?'-d%" 5 6-(2-{] i dyl‘ir)%o}/2 A

i sopropyl ], am [ m, di n-5- yl)imdazo[ azol i ne-2- carboxam de
[5_(2_{[1bﬁgﬁ@ﬁ%%%g oyridy1))- isopropyl]am no}pyrim din-5-y1)(1

Hi ndazol - 3-yOynet hyl su I fonyl)amnme [1-(3-chloro( ridyl))-

i sopropyl y4-(1, 3-thiazol-2- yOQoyrimdin-2-yl)am ne

2-(2-{[(1R)-1-(3-chloro(2-pyridyl))-

‘4,’/ N
N, ——N, % / \
2-methylpropyllamino}pyrimidin-5- /E \>_<: v . 371.2 D
\ 7/
s N c
7

yh)-1,3-thiazole-5-carbonitrile
2-(2-{[(1S)-1-(3-chloro(2-pyridyl))- N
_ 7\
2-methylpropyllamino}pyrimidin-5- | N\>_<: v . 371.2 D
\ 7/
yl)-1,3-thiazole-5-carbonitrile y s N o
N

2-(2-{[(1R)-1-(3-chloro(2-pyridyl))-

\e/ N
= o~ 0\
2-methylpropyllamino}pyrimidin-5- | \>_<:/>7NH _ 389.2 D
° s \ N cl
NH,

y)-1,3-thiazole-5-carboxamide

2-(2-{[(1S)-1-(3-chloro(2-pyridyl))-

N
W = 7\
2-methylpropyllamino}pyrimidin-5- | \>_<:/>7NH _ 389.2 D
° S \ N cl
NH,

y)-1,3-thiazole-5-carboxamide

ethyl 3-(2-{[1-(3-chloro(2-pyridyl))-

N > \ /
isopropyllamino}pyrimidin-5- OY‘\>_<: \ #@ 388.2 D
=N cl
o

yl)isoxazole-5-carboxylate
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{146- (di f | uor omet hoxy) (2-pyri dyl)]isopropyl}(4-(1,3-thiazol-2-
yOQoyri mdin-2-yl)amne 5-(2-{[1-(3-chloro(2-pyridyl))-
i sopropylwearmneispsssi m di n-5-y1)-1- met hyl pyrazol e- 3- car poxarseala/033614

3-(2-{[1-(3-chloro(2-pyridyl))- isopropyl]am no}pyrimdin-5-yl)-1-

met hyl pyrazo arbho de 6-(2-{[1-(3-chloro(2rpyrdyl))-

i sopr opyl ?r#[?g %@Orr?(?’lp Jdmf)S yl)imdazg[ 2, JNi, \azo} i ne-3- carboxam de
yri

5-(2-{[1- (ﬁpr%&h]%ﬂé}%yrﬁ?ﬁﬁ&.h @yl)) i sopfop i N- S5yl ) - 2¢
met hoxypyri di ne- 3-carbonitrile 5- oro(2¢pyridyl))-

i sopr opy| }ipsoxa}eps tarboxdinie5- y1) - 2- imet hoxypyri di ne- 3- car boxam de
5-(2-{[1-(3-chloro(2-pyridyl))- isopropyl]amnm no}pyrimdin-5-y1)-2-

oxohydr opys.i1Alim@zc-56apRRidaRbde _
2-[(tert-butoxy)carbonyl am no]-N{[ 1- -C (2-pyridyl))-

i sopr opy| Vs ReYpy@ipmidn- 5-  Apyr a WEW dess2r am A
ino-N-{[1-(2-{[1-(3-chloro(2- perdy i Oopyl]amino}pyrim

i di n5-yl) jsoerapieminey| | met hyl } acet am

3-[(tert-butoxy)carbonyl am no]j -N{[l-(2-{[1-(3-ch| oro(2-pyridyl))-
i sopropyl ] am no}pyri mdin-5- yl)pyrazol -

i no- N- { [ IN([Z-{ t3(Bloodi2-pyrdflR- pyri dy, | sgpr

]a
i di n5-yl)pyrazol -4- yl]nmeth pr ofiang de\ 142- (f[S fluoro-1-(3-fl uoro(2-
pyri dyW:ylgPI?J”BIEW]?'PT?&@WWW}"é )ﬁg‘) d“p imidin-5-yl] pyrazol etZkcarbéh itri le

{[3-fluorop-1- | uor o(2- pyri dyV‘ty | ogutyl ] met hyl } pyrim din -2-ylam ne
142- ({[3- F‘P?f(?ﬁ'g'yl%cftgmid%uor o(2- pyri %cl obut yl ] net hyl } ami no) p
yrimdin-5-yl]pyrazol e-4- carboxam de s 3-(2-{[2-(3-chloro(2-pyridyl))-2-
met hyl propyl ] am no} pyri m di n-5- yl)benzam de
3-(2-{[2-(3-chloro(2-pyridyl))-2- rrethyl propyl]am| oppyri mdin-5-

y1) - 4- f | udidtiériZ-anprae-pyridyl))-3- N

fluorocyclobutyllmethyl}amino)pyri : 430.2 A

N
2=\
midin-5-yl]-4-fluorobenzamide — .
x
3-[2-({[1-(3-chloro(2-pyridyl))-3- o | P
H,N

fluorocyclobutyllmethyl}amino)pyri / N 430.2 A

\>,
midin-5-yl]-4-fluorobenzamide — .

NH,

4-fluoro-3-(2-{[(3-fluoro-1-(2- ° @
i i / \>7 3962 A

pyridyl)cyclobutyl)methyllamino}py
rimidin-5-yl)benzamide
NH,
4-fluoro-3-(2-{[(3-fluoro-1-(2- © N
N
N
pyridyl)cyclobutyl)methyllamino}py / \>—NH 7 396.2 B

rimidin-5-yl)benzamide
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2-(2-{[(1R) -1-(3-chloro(2-pyridyl))- 2-nethyl propyl]am no}pyrim din-5-
yl1l)-1, 3-thi azol e-5-carbonitrile 2-(2-{[(1S)-1-(3-chloro(2-pyridyl))-

2- met hyl pvopyiiyizssssso} pyri m di n-5- yl1)-1, 3-t hi azol e- 5- caPboiSee11/083614
2-(2-{[(1R)-1-(3-chloro(2-pyridyl))- 2-methyl propyl]ani no}pyrim din-5-

yl)-1, 3-t |.e rboxam de 2-(2x{[(1S)-1-(3-chloro(2-pyridyl))-

2- et hyl pgé%lﬁf ?ﬁ?oﬁ%? ﬁ(ﬁ)f di n- 5-un -1, 3-thi azol g- 5£]r boxani de et hyl
3-(2-{[1 yl))- isop | ] o]

ypi soxazofsg é}%{/ﬁ%g 389.2 38¢/2 §(—1m(3- or o%f pyri c?yl )) -

i sopropyl 1,|W|rﬂg}1§)4[damokéjﬁ@e 5- yl)i soxazbl e- boxAam i de

(5-(1H i ndazol -5-Apyrimdin-2- y1)[1-(3-chloro(2-pyridyl))- isopropyl]amne

O

N45- (2-{[ 1- &?5 chl oro(2-pyridyl))-
i sopr opy| &ty ol r(B-rileror- 5- yl) 1Hi azol - 3-yl ] acet ap

342- chl.oro 23/ 1l
a5 y%“dwgﬁoaeﬁvﬁleﬁﬁ?&#@@ w13 ((41- {2y
fl uorocyc%gﬁg}r d} no) pyri mdin- orobenzam' de
4-fluoro %l] uor -1-(2- pyr|dyl)cyclobutyl)rrethyl]amno}py rim
i di n-5- yI)benzamlde 4-f| uoro- 3-(2- {[(3 fluoro-1-(2-

pyri dyl )cgca RtthbXtyPﬁammqu/ynlnadﬂ ;510} py | i di n-5-yl)benzam i de
J N\ 7[; 271.3 D

yl}benzamide

[5-(3-amino(1H-indazol-5- / N\ +

”7 _ 283.3 B
yD))pyrimidin-2-yl](tert-butyl)amine N "
NH;
(o)
3-(2-{[1-(3-chloro(2-pyridyl))-3- " . o
fluorocyclobutyllamino}pyrimidin-5- \ N/> A N | 416.2 A
yh-4-fluorobenzamide F ¢
:
x
3-[2-({[(3-chloro(2- NH; | P
o c
pyridyl))cyclobutyllmethyl}amino)p N 412.2 A
/ \>—NH
yrimidin-5-yl]-4-fluorobenzamide —
.
3-[2-({[(3-chloro-2- | N
(o) /N
pyridyl)cyclobutyllmethyl}amino)py et ¢ 394.3 A
N
rimidin-5-ylJbenzamide / \>7NH
—N
NH,
3-(2-{[(2- o | AN
pyridylcyclobutyl)methyllamino}pyri / N\> " 7 360.3 B

midin-5-yl)benzamide
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6-(2-{0 -(3-chloro(2-pyridyl))- isopropyl]amno}pyrimid in-5- yl)pyri md

i ne-4-carboxamide H2ZN 370.2 met hyl 6-(2-{[1-(3-chl oro(2-

pyri dyl) )WD=opvieassB] am i no}pyrimid i n5-yl)pyrimid i neP¢Tasediongicat e
3-{2-[(tert-butyl)am no]pyrimid in-5- yl}benzam de

[ 5- (3-am no(1Hi ndazol -5- yl))pyri m dien-2-yl ytert-butypam ne

3- (2-{[ 1- HBvPBdFd(2- pyri dyl)) - 3- .orocyclobutylﬁfﬁkpo}pyrinidin 5-

1)-4-fl 3-chl Weyicl t t hyl
i1 m i ne SUOPRLEORYIGR HBREERY e 342- gl oputyLjgnet hyl}ami noj p

dyl I =Y/ | de 3-(2- 2-
XM )Cm]l %b\éb é;%/]}é%mng?i)sylrlr]‘ldl -5-y|)b13nza;aj;neI © (21l

pyrldylcyclo
3-[2-({[(3-chloro(2- | x
N
pyridyl))cyclobutyllmethyl}amino)p \\ a -
N 394.2 A
yrimidin-5-yl]-4- / \>_NH
fluorobenzenecarbonitrile ' —
3-[2-({[(3-chloro-2- . | S
\\ cl A"
pyridyl)cyclobutyllmethyl}amino)py 376.2 A
N
rimidin-5-yllbenzenecarbonitrile / \>7NH
—N
{[(3-chloro(2- | o
Cl /N
pyridyl))cyclobutyllmethyl}pyrimidin 275.2 D
N
-2-ylamine </ \>—NH/ J

3-(2-{[1-(2-chloro(3-pyridyl))- HN —nN

N
isopropyllamino}pyrimidin-5-yl)-4- / N \ / 386.2 B
fluorobenzamide

6-(2-{[1-(3-chloro(2-pyridyl))- —
isopropyllamino}pyrimidin-5- ~=" / N\ \ /
\T/ _>*““ 415.0 B

yl)imidazo[2,1-b]1,3-thiazoline-3- " ¢
carboxylic acid °
2-(2-{[1-(3-chloro(2-pyridyl))-
isopropyllamino}pyrimidin-5-yl)-4- NN N

. J—{:}— Y a1 D
hydroimidazo[1,2-a]pyridine-6- ~ = o

carboxylic acid
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4-fluoro-3-(2-{[(2- pyridylcyclobutyl)nethyl]am no}pyri mid in-5-yl)benzam
ide 342-({[(3-chloro(2- pyridyWyclobutyl]nmethyl}am no)p yrimdin-5-yl]-4-
fl uor oberenrecizusbssni tri l e 342- ({[(3-chl oro- 2- PCT/US2011/033614
pyridyl)cycl obutyl]methyl }am no)py rimidin-5-yl]benzenecarbonitrile

{ [ (3-chl opgt-g+-(3dHidr Y\Mrmifblltw Jmethyl}pyrimid in -2-ylamne

3-(2-{[1-( chI oro(3-pyridyl)) |sopropyl]am no}pyr| =hd i n-5-yl)-4-

f 1 uor obensapropytlemie)p@in{ifid-5(8-4ehl or o( yI ] am no} pyrl m
idin-5- yl)imdazo[ 2, 1-13] 1, 3-t hi,az J\ car yI aci 408.1
2-(2-{[1- b@r@mldemx%abyrﬁir@;ﬂ ))- isppropyl ] am no} pyri'midin-5-yl)- 4-
hydr oi m dazo[ 1, 2-a] pyridi ne-6- carboxylic acid
2-(
hyd

2-{[1-(E ?B‘HWFo(z pyridyl1))- isopropyl]anino}pyrinmdin-5-y1)-4-
ydroi mi dazo[ 1, 2-a] pyri di ne-6- carboxanm de N NH2 4\8. 1
methyl 1-[2-({[3-fluoro-1-(3- |

fluoro(2-

F H
A\ N 400.3 D
pyridyl))cyclobutyllmethyl}amino)p ﬁph‘{ >7NH/_|:k
° —N F
o~

yrimidin-5-yl]pyrrole-3-carboxylate

1-[2-({[3-fluoro-1-(3-fluoro(2- /@
. . ; ;/ "

pyridyl))cyclobutyllmethyl}amino)p

N 386.3 D
yrimidin-5-yl]pyrrole-3-carboxylic = N{ \>7NH/_|:k
o =~ —N F
OH

acid

1-[2-({[3-fluoro-1-(3-fluoro(2- D
N

pyridyl))cyclobutyllmethyl}amino)p

N 3853 A
yrimidin-5-yl]pyrrole-3- @N{ \>7NH/_|:k
o == —
N F
NH,

carboxamide

2-(2-{[1-(3-chloro(2-pyridyl))-

isopropyllamino}pyrimidin-5-yl)-4- N=

7 N N 408.1 B
hydroimidazo[1,2-a]pyridine-8- :)—</: \>7NH \ /

\ N —N @]
carboxamide

2-(2-{[1-(3-chloro(2-pyridyl))-

(o)

isopropyllamino}pyrimidin-5-yl)-4- =
ot N ”) \ / 408.1 D
hydroimidazo[1,2-a]pyridine-7- S NJ_C\ " .

carboxamide

5-(2-{[1-(3-chloro(2-pyridyl))-

isopropyllamino}pyrimidin-5- \ / 370.2 B

yl)pyridazine-3-carboxamide

138



met hyl 1-[2-({[3-fluoro-1-(3- fluoro(2- pyridyWycl obutyl]nethyl}amino)p
yrimdin-5-yl]pyrrol e-3-carboxylate 1-[2-({[3-fluoro-1-(3-fluoro(2-

pyri dyWeywbabutnbdssaet hyl }am i no) p yrim di n-5-yl ] pyrrol eP8Tamsetmongici€ acid
400.3 386.3 OH 1-[2-({[3-fluoro-1-(3-fluoro(2-

pyri dyWy gliehwuy)barihyd-digmpino) p yrim di n-5-yl ] pyrrol e-3- carboxam de
2-(2-{[1-(3-chloro(2-pyridyl))- isop9pyl]am no}pyrirpgdin-5-yl)-4-

hydr oi m dawid[/lj);@pa)]omahiimbﬁpy&m&m-caﬁ{ox -de 426.2 D

5-yl)pyridazin-3-ylJcarboxamide N
{3-[2-({[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p ) N

o/ 4741 A

- ~

yrimidin-5-ylJphenyl}-N- /\o / “\>7
(methylsulfonyl)carboxamide
2-{2-[2-({[(3-fluoro-2- N
pyridyl)cyclobutyllmethyl}amino)py e

.
rimidin-5-yl]-1,3-thiazol-5- = . \
OO
N =N

yl}ethanenitrile

381.2 B

2-{2-[2-({[(3-chloro-2-
pyridyl)cyclobutyllmethyl}amino)py AN

Cl
rimidin-5-yl]-1,3-thiazol-5- 8 \
T\E />_<: \>7NH

yl}acetamide

4151 A

3-[2-({[1-(3-chloro(2-pyridyl))-3,3- NH; | |

difluorocyclobutyllmethyl}amino)py N 448.2 A

aYans
rimidin-5-yl]-4-fluorobenzamide

3-[2-({[3-fluoro-1-(3-fluoro(2- 0 |

pyridyl))cyclobutyllmethyl}lamino)- 410.1 B

N
/ \>—NH
4-methylpyrimidin-5-yllbenzamide _

2-{2-[2-({[(3-fluoro-2-
pyridyl)cyclobutyllmethyl}amino)py N

.
rimidin-5-yl]-1,3-thiazol-5- & "\
Y T\E />_<:\>7NH
N —N

yl}acetamide

399.2 B
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2-(2-{[1-(3-chloro(2-pyridyl))- isopropyl]amno}pyrimdin-5-yl)-4-

hydr oi m dazo[ 1, 2- a] pyri di ne-7- carboxam de 5-(2-{[1-(3-chloro(2-pyridyl))-
i sopropylwearmneispsssi mid i n-5- yl)pyridazi ne-3-car boxampCataS2011/033614
N-(tert-butyl)[5-(2-{[1-(3-chloro(2-

pyridyl)) sisprieRydd-am-marayy i m di n5-yl ) pyridazi n- 3:yUcar boxam de
{342-({[3-fluoro-1-(3-fluoro(2- pyridyWyclobutyl] yl }am no) p

yrim di n- pyrighl)) pleehytiijmdifyiremningjpsul f onyl ) car boxami CLQ@MZ-({[(S-f | uor o- 2-
pyridyl)cycl obutyl]nmethyl }amino)py rimidi n-5-y1j -153-thi aziglt-5- B

yl } et hanewinpigin{Sey/1A-3thiazal6{ [ ( 3- chl ms yr j/an )c C ut yl ] met hyl } am no) py
rimidin-5-y1]-1, 3-thiazol-5- yl}acet |

342- ({[ 1- ('@C‘étﬁ'inﬁFo(Z pyridy1))-3,3- difl uorocycl obut yl ] et hyl }ami no) py rim

i din-5-yl]-4-fluorobenzam de 342-({[3-fluoro-1-(3- ;ﬁ%o(z-
9)

ridywW @) - 4-nmet hyl pyri m di n- - benzam de
ICZ)y{ I24% ({F%@%ﬁg%’ohg{%ﬁy{g%?ﬁ%%g cycl obut §| ﬁlre!t hyl I}a : N]py rlzm

i di n- 5-y1pgribiyiBcfchbagiphetthnaninppcet am i de {242 {13-F1uoro-1-(3-fluoro(2-
pyri dyWycl obutyl ] net hyl } am no) p ymirm S 5- hipzo4713 yl JBacet am de
@})ik w:}-rNbbu

(tert - but piyidlindS-y1{13-th@zqlHf (3-f 1 uo tyl ] net hyl }am no) p
yrimdin- 3-thiazol - 5- yl)

tthyl)c
{5[ 5- (ani HBWEE“WWDW’P“@Q hi azol - yj/i\)\pyrl
pyri dyWycl obutyl ] net hyl } am ne N-({2 [2-({[(3-fluoro-2-
pyridyl)cycl obutyl ] met hyl }am no) py rimdin-5-y1]-1, 3- th| azol - 5-
yl } met hy pajgl@ninstetyier 3-titbiaxy) - N- ({2- [ 2- ({[(3- |

yh]pyrimidin-2-yI}{[(3-fluoro(2- 371.1 C

HZN
pyridyl))cyclobutyllmethyl}amine | />—<:\>7

N-({2-[2-({[(3-fluoro-2-

arboX“am de
imdin-2-y1}{[ (3-fl uoro(2-

pyridyl)cyclobutyllmethyl}amino)py 0 N
rimidin-5-yl]-1,3-thiazol-5- H/\E / N\

/ >7NH
yl}methyl)acetamide N N

(tert-butoxy)-N-({2-[2-({[(3-

chloro(2- | S
i Cl / "
pyridyl))cyclobutyllmethyl}amino)p /k A
SR Ya
yrimidin-5-yI](1,3-thiazol-5- /&\ A[ 7—~_ >—
yh}methyl)carboxamide
. . x
{5-[5-(aminomethyl)(1,3-thiazol-2- |
/ N
yhlpyrimidin-2-yl}{[(3-chloro(2- ¢ 387.1 B
HoN S, / N
pyridyl))cyclobutyllmethyl}amine /\E p, \>—NH
N —N
N-({2-[2-({[(3-chloro-2- | N
pyridyl)cyclobutyllmethyl}amino)py 0 AN

/L ° 429.1 A
rimidin-5-yl]-1,3-thiazol-5- AE 7\
. / . NH

yl}methyl)acetamide
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chl oro(2- pyridyWycl obutyl]nmethyl}am no)p yrimdin-5-y1](1, 3-thiazol-5-
y1l) } met hyl ) car boxam de {5[5-(am nonet hyl) (1, 3-thi azol - 2-

yl )] pyri mvoiznti23gg8B{ [ ( 3- chl oro(2- pyri dyWycl obutyl ] net RgTseMe33614
N-({2-[2-({[(3-chloro-2- pyridyl)cyclobutyl]nethyl}amn no)py

rimdin- S¢yidqis-fotdg-azol -5- yl } et hypacet am de  ({242- ({[(3 fluoro(2-

pyri dyWycl obutyl ] met hyl } am no) p yr| m di n-5-y1] (1, 3 f htazol - 5-

y1) } met hy pyrignptyeipbeatulncamybhanipne 2- { 242-({[1 (3-chle -pyridyl))-3-

f1 uorocycl obutyl ] met hyl }am no) pyrix /mi di n- 5-y1]-1, 3 thiazol 48-1 y| } &et ani de
(tert-but WW?ID-I@Y{]F@J{“EZ({FP(Z pyrlﬁy\hcy ut no} pyri

m di n-5-y % azol -5- yl )] nethyl}c r&cﬁ@ (3-fluoro(2-

pyri dyW:yéf' }B‘SW'W‘FW%'P‘H@P%')QWI"WO) p yrimdin-5-y N—l soxazol 3- yl car boxam de

2- 3-fl but yl t hyl
glri §n{ ([jl( n- g{y%'—(ﬁl-%l @?(%"pg\%?‘)' '? ;I ¥c!31?§0x¥m§ g(ran 202 &3- f | uor o- 2-
pyri dyl )CMMr&QH&Bﬁ't;]I]Hﬁ%IhDI}Qn}n%ﬂyRO) py rim dine-5-carboxam de
[2-({[(3-fluofo(2-" pyridyWycl obutyl]nethyl}am no)pzyrim dig5-yl]s N

et hyl car baxasdHe3tigohs| [ 2- ({[ (33 2-/ \
pyri dyWycl obutyl ] net hyl }am no)p ytim i dy }I—]Né;@{am i de
[ 2- ({[ (3-flgetro{d8- pyridyWycl obutyl ] met'hyl }_ no)p yrimdin-5-yl]-N(2-

hydr oxyet hyl %car boxam de N-{2-[(tertbutoxy)carbonyl am no] et hy1H2-
({[ (3-f1 ubebpgoxypiri2dsiMdycl obut yl ] met hyl Yani no) p yri i n-5-yl ] carboxani de

N (2-{[2- g){r[dglcycobutyl met%yl]an}%%{)}lp%” )cycl obut yl ] met hyl } h1 np) py rimdin-5-

B
midin-5-yl)(1,3-thiazol-5- /}\ AE/>_</:\>_

yh)Imethyl}carboxamide

[2-({[(3-fluoro(2- |

pyridyl))cyclobutyllmethyl}amino)p

Q, N
/ \>, 369.2 B
yrimidin-5-ylI]-N-isoxazol-3- " —

ylcarboxamide / \

[2-({[(3-fluoro(2- |

pyridyl))cyclobutyllmethyl}amino)p

0, N
/ \>, 385.2 B

yrimidin-5-yl]-N-(1,3-thiazol-2- " _
yl)carboxamide >§N
\)

2-({[(3-fluoro-2- |

pyridyl)cyclobutyllmethyl}amino)py 302.2 D

0, / N
rimidine-5-carboxamide >—<: \>7NH
H,N —N
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yl ] car bonyl am no} et hypacet am de net hyl 2-{[2-({[(3-fluoro-2-

pyridyl)cycl obutyl]nethyl}am no)py rimid in-5-yl]carbonyl amino}acetate
{342- ({[ wDl200w133888( 3- f | uor o( 2- pyri dyWycl obut yl ] met hyPEanispa) 033614

yri m di n-5-yl ] phenyl}- Nmet hyl car boxam de {4-fl uoro- 342-({[3-f| uor o- 1- ( 3-

fluoro(2- gp(J %fgjé}(/)‘?/ycl obut yl ] met hyl } am no) p

yrimdin- 1} - Nmet hyl car boxam de [ 2- ({[ (|13- f uor o( 2-

pyri dyV\l:yg)Lrgp”gwo})m@}nhym%grmngg) p yrimdin-5-yl Fazol - 5- yl carboxani de
5-am i nopyr azol | 1 met hydglzam i mp) p

fluoro(2- pyridyWycl obut
yrim di n- prhnyidindsetione [ 2- ({[(3- fluoro(wﬁx y butyl ] met hyl } am no) p
yri midin-5-y1] - N-(3- net hyl pyrazol 5-yV) carb m de
N- (2- ami noethiigarpe@mide] (3-f | uor o( 2- py |dyW:ycI obutyl]nethyl}amino)p yrim
idin-5-yl]carboxamide [2-({[(3-fluoro(2-
pyri dyWycl obutyl ] net hyl }am no)p yrim di n-5-ylw
- (

[ (et hyl snlettgngH{famongdet hyl } carbo xam de 2-{[ (3-fluoro-2-

pyridyl)cycl obutyl ] methyl }am no) py ri m di n-5- onyl am no}acetic acid HO
) (N NHN ()yridyl))cyclobutyl]methyl}amino)p o N 330.2 D
g ean
yrimidin-5-yllcarboxamide " .
__
I
[2-({[(3-fluoro(2- |
/N

pyridyl))cyclobutyllmethyl}amino)p

3 \ 346.2 D
yrimidin-5-y[-N-(2- >—</:\>*NH
HN —N

hydroxyethyl)carboxamide \—\

N-{2-[(tert- |

butoxy)carbonylaminolethyl}[2-

({[(3-fluoro(2- >_</; \>*““ 445.2 D
pyridyl))cyclobutyllmethyl}amino)p \—\ 4{0

Hi
yrimidin-5-yllcarboxamide 04%

N-(2-{[2-({[(3-fluoro-2- |

pyridyl)cyclobutyllmethyl}amino)py 0 N

/ \>, 387.2 D
rimidin-5- " —
yllcarbonylamino}ethyl)acetamide \ <°

methyl 2-{[2-({[(3-fluoro-2- F
O, N
pyridyl)cyclobutyllmethyl}amino)py >_</: \>7NH 374.2 D
HN —

rimidin-5-yl]Jcarbonylamino}acetate E
O



360.2D  {3-[2-({[(3-fluoro(2- pyridyWyclobutyl]nethyl}am no)p

yri mdi n-5-yl] phenyl}-Nnet hyl car boxam de {4-fluoro-3-[2-({[(3-fluoro(2-
pyri dyWeywbabutnybgssaet hyl } am no) p yri m di n-5-yl ] phenyl } - Regtusgéiaasisoxam de
[2-({[(3-fluoro(2- pyridyWyclobutyl]nethyl}am no)p

yrim di n- &l §z-MNokenzamortg-[ 2- ({[ (3-fl uoro(2- N

pyri dyWycl obutyl ]met hyl }am no)p yrimdin-5-y1FN |3- yridyl ) carboxam de
{3-[ 2- ({ [ pBicfih)erarood@imanyiadybby cl\obuyyl ] met hyl } a

yrim din-5-y1] - 4- hydr oxypheny1} - NitetT Ryl car boxam de 3-[2- ({41031 ud¥o( 2-
pyri dyWyegiopodpiphesrhijt }am i no) p yr ym\d ifn-§- yd roxybenzam i de
{3-12-({[3-fluoro-1-(3-fluoro(2- pyr VI] yl}amlno)p

yrim di n- BEMIFORREEoxy pheny 1} - Nnet hyT car baxani de

3-[2- ({[3ifl wépr gi(géﬁuorolll §0(2 pyri dyWycl obutyl ] nethyl}amino)p yrimid

in-5-yl] enzamide {1-[2-({[3-fluoro-1- fluoro(2-
pyri dyV\éyﬁlLo(p&th yl ] met hyl }am i No) | P
yrimdin-5-yl]pyrrol -3-y1}- th&b boxam de

pyrldyl))cyclobutyl]methyl}am|no)p / :
\% /_Ek
yrimidin-5-yl]phenyl}-N-

methylcarboxamide

428.3 A

[2-({[(3-fluoro(2- |

pyridyl))cyclobutyllmethyl}amino)p

Q, N
/ \>, 368.2 c
yrimidin-5-yl]-N-pyrazol-5-

H NH
ylcarboxamide / \

5-aminopyrazolyl 2-({[(3-fluoro(2- |
pyridyl))cyclobutyllmethyl}amino)p >_<: 368.2 C
yrimidin-5-yl ketone
[2-({[(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p
382.2 D

yrimidin-5-yl]-N-(3-methylpyrazol- HN

NH
5-yl)carboxamide ?N
N-(2-aminoethy)[2-({[(3-fluoro(2- | -

pyridyl))cyclobutyllmethyl}amino)p Q N
O
yrimidin-5-yllcarboxamide _/_NH —

HoN

346.2 D
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H OH OH [2-({[(3-fluoro(2- pyridyWyclobutyl]nethyl}amno)p yrim

I di n-5-yl]-N-(1-nethyl pyrazol 5-yl)carboxam de HN) (-)NH 382.2D

[2- ({[ (3-Wbuorii32ssspyri dyWycl obutyl ] met hyl }am no) p yri mCaius2&1pisen (4-
pyridyl)carboxam de 2-({[(3-fluoro(2- pyridyWyclobutyl]methyl}amino)p
yrim din-5-yl pyrazol yl ket one N

[2-({[(3-fluoro(2- |
/ N
pyridyl))cyclobutyllmethyl}amino)p

0, N
yrimidin-5-yl]-N-{2- >—<:\>7 423.2 D
NH —N

[(methylsulfonyl)amino]ethyl}carbo ;N—/_
~
xamide / S\O
A
2-{[2~({[(3-fluoro-2- |
/ N

pyridyl)cyclobutyllmethyl}amino)py

] / ”\ 360.2 D
rimidin-5-yl]carbonylamino}acetic >7““

NH —N
acid HO‘<7

{3-[2-({[(3-fluoro(2- | N
pyridyl))cyclobutyllmethyl}amino)p 2 . e
HN
yrimidin-5-ylJohenyl}-N- / J 5923 °
\>—NH
methylcarboxamide =
{4-fluoro-3-[2-({[(3-fluoro(2- | \
(o)
pyridyl))cyclobutyllmethyl}amino)p HN F <
/ N 410.3 B
yrimidin-5-yl]phenyl}-N- / \>7NH
methylcarboxamide y -
| x
[2-({[(3-fluoro(2- F P
pyridyl))cyclobutyllmethyl}lamino)p o / N 378.2 C
\>,
yrimidin-5-y[-N-benzamide ©7>_<; "
[2-({[(3-fluoro(2- | X
pyridyl))cyclobutyllmethyl}amino)p F "
o o N 379.2 C
yrimidin-5-yl]-N-(3- /N \ >_</:\> A
pyridyl)carboxamide QNH -
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[2-({[(3-fluoro(2- pyridyWyclobutyl]methyl}amino)p On

I di n-5-y1FN- (1, 3, 4-thi adi azol -2- yl)carboxamide [2-({[(3-fluoro(2-

pyri dyWeywbabutybgssaet hyl } am no)p yri m di n-5-y1FN- ( 2- PCT/US2011/033614

fl uorophenyl)carboxamde '/ 7 1" NHHNN)\:) FF' HN) (2)NH 386.2B 396.2D

[2-({[(3-L_ orq(2- pyridyWycl obutyl]nethyl}am no)p I m di n-5-y1FN-( 3-
fl uor ophe éy#?’\i@&'ﬁ%{%%m de F1 o
N
pyridyl))cyclobutyllmethyl}amino)p HN F o
N 408.1 B
yrimidin-5-yl]-4-hydroxyphenyl}-N- / \>7NH
methylcarboxamide . -
| A
3-[2-({[(3-fluoro(2- NH;
et F -
pyridyl))cyclobutyllmethyl}amino)p N 394.2 A
/ \>—NH
yrimidin-5-yl]-4-hydroxybenzamide —
OH
{3-[2-({[3-fluoro-1-(3-fluoro(2- \
\ g | A
pyridyl))cyclobutyllmethyl}amino)p AN F =
N 426.1 A
yrimidin-5-yl]-4-hydroxyphenyl}-N- / \>7NH/_D\
methylcarboxamide o — ’
x
3-[2-({[3-fluoro-1-(3-fluoro(2- 0 | P
HoN F =
pyridyl))cyclobutyllmethyl}amino)p N 4121 A
| a=as\
yrimidin-5-yl]-4-hydroxybenzamide —_ .

OH

{1-[2-({[3-fluoro-1-(3-fluoro(2- /@
/ N

pyridyl))cyclobutyllmethyl}amino)p

i
_ N 399.3 B
yrimidin-5-yl]pyrrol-3-yl}-N- | N{ \>7NH/_|:k
HN = —N F
o]

methylcarboxamide

[2-({[(3-fluoro(2- |

pyridyl))cyclobutyllmethyl}amino)p

Q, N
/ \>, 382.2 D
yrimidin-5-yl]-N-(1-methylpyrazol- " —

5-yl)carboxamide —
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H (1" NH 396. 2D [2-({[(3-fluoro(2- pyridyWyclobutyl]nethyl}am no)p
yrimdin-5-y1FN-(4- fluorophenyl)carboxam de [2-({[(3-fluoro(2-

pyri dyWeywbabutnybgssaet hyl } am no) p yri m di n-5- y1FN- ( 6- et ROXUS3011/033614
pyridyWar boxam de {2-[2-({[3-fluoro-1-(3-fl uoro(2-

pyri dyWycl obutyl | net hyl } am no) p

rimdin- idyl Nnet hyl car boxam deHN 2 3-fluoro(2-
)[;yri dthy@r(gé’ﬁ U)(?R‘}/ﬁr’nst Kyl) % ami no))[; {0 { a (

yrim din- bl ol nl]\é-,( AmbRi azol 2- I)carboxam e [2-({[(3-fluoro(2-
pyri dyV‘ty@rroguWﬂ F b t y?}grﬁnnjc%) p yrim\di g 5f>L hyl - N-475,23- B
t hi azol - ZyMiaia@rmM@m de 399.2 {[(3/f]hgr 2~

pyri dyWycl obutyl]nethyl}(5- im dazol' 2 X/I pyrl m di n-2-yl ) am ne

pyridyl)carboxamide

2-({[(3-fluoro(2- ] |
pyridyl))cyclobutyllmethyl}amino)p °>_<: \ 353.2 C

yrimidin-5-yl pyrazolyl ketone N—N =

L

[2-({[(3-fluoro(2- |
pyridyl))cyclobutyllmethyl}amino)p
>, 386.2 B

yrimidin-5-yl]-N-(1,3,4-thiadiazol-2-

yl)carboxamide /
)

[2-({[(3-fluoro(2- |
pyridyl))cyclobutyllmethyl}amino)p N
>_<:\>, / 396.2 D

yrimidin-5-yl]-N-(2-

fluorophenyl)carboxamide @

N
%
/ \>, 396.2 D

—N

[2-({[(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p

yrimidin-5-yl]-N-(3-

fluorophenyl)carboxamide G
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N-[2-({[(3-fluoro(2- pyridyWyclobutyl]nmethyl}amino)p
yrimdin-5-yl]-1,3-thiazol -2- yl carboxam de

1-[2- ({[ WOl200r133888( 3- f | uor o( 2- pyri dyWycl obut yl ] m et hpCraseémoyiyri mid
i n-5-yl]-6-oxohyd ropyrid nme3-carboxylic acid
1-[2-({[3-fluoro-1-(3-fluoro(2- pyridyWyclobuty t hyl }am no) p

yrimdi n-5-y1] - 6- oxohydr opyri di ne3- car boxam de

2- [ 2- ({[ 3gEd(sertuorofe-( 3- f 1 uoro(2- pyri dyWycl obu t hyl }am no) p
yrimdin-5-yl]pyrimdine-4- carbonitrjle 2 [ 2- 3-fluoro-1-(3-fluoro(2-
pyri dyV‘terr@wM@WIOPWinhﬁmy}}aﬂﬂnnb) p {}7

yrim di n-5-yl]pyrimdin-4-y1}- Nnet hyI ar boxani de 396.2 D

n-5-yl ]
2-[ 2- ({[Syrfnl“ﬁl'BrE’d"]‘f' ((43 fluoro(2- pyrid W: cI obut yI ] net hyl }ani no) p

yrlmdln d|ne4 carboxam ¢ge X-[2-({[3-fluoro-1-(3-fluoro(2-
pyri dyV‘tycLI'°¥(%5}1F I)f ?Xﬁml'd}eam no)p yri - 5-yl ]isoi ndolin-1-one
{[3-fluoro-1-(3-fluoro(2- pyridyWycl obut\yl ] net hyl1H5- ( 2-

fl uorophenyl)pyrimdin-2-yl]amne 2-[2-({[3-fluoro-1-(3-fluoro(2-
pyricl yWycl obutyl ] nmet hyl }am no)p yrim di n-5-ype m de
2-{2-[2-({[3-fluoro-1-(3-fluoro(2- pyriclywycldbutyl]nethyl}ani no)p
yrim di n- B-(§{(3}phexss| } acet am de F Z

pyridyl))cyclobutyllmethyl}amino)p R / N\
>7“” 409.2 D
HN —N

yrimidin-5-yl]-N-(6-methoxy(3-
pyridyl))carboxamide / \N

o—

A
{2-[2-({[3-fluoro-1-(3-fluoro(2- )ﬁ)

pyridyl))cyclobutyllmethyl}amino)p

411.3 B
yrimidin-5-yl](4-pyridyl)}-N- / \ / \>— /_Ek

methylcarboxamide HN

{[2-({[(3-fluoro(2- AN

pyridyl))cyclobutyllmethyl}amino)p / “\
:<HN >*NH 400.2 B
.- . . o .

yrimidin-5-yllamino}-N-(1,3-thiazol-

2-yl)carboxamide S,\<
v

[2-({[(3-fluoro(2- |

pyridyl))cyclobutyllmethyl}amino)p o N
/ \>, 399.2 D
yrimidin-5-yl]-N-methyl-N-(1,3- . _

thiazol-2-yl)carboxamide /
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N-{2-[2-({[3-fluoro-1-(3-fluoro(2- pyriclyWyclobutyl]nethyl}am no)p
yrimdin-5-yl] phenyl }acetam de 2-[2-({[3-fluoro-1-(3-fl uoro(?2-

pyri cl yWwol2otwi3gdsg et hyl } am no) p yri m di n- 5- ypenzene- 1 p¢T/use@asnbistan de
4-fluoro-2-[2-({[3-fluoro-1-(3- fluoro(2- pyriclyWyclobutyl]nethyl}amno)p
yrimdin-5-ypenzam de 2-[2-({[3-fluoro-1-(3-fluorg
pyri cl yWiiGHobwtd/1 ] met hyl }ami no)p yrim di n-5-yl ]|
2-[2-({[3-fluoro-1-(3-fluoro(2- pyriclyWycl obytyr¥et hyl } am no)p

yrim di n- BUgVPppiopety et (e ar boxami de ,2- {342- ({[ 3-F | uor o- 138 f | udr o( 2-

pyridyWycl.obutyl ] net | m.no) - 4-pet\yl gyri\m di nf 5t yl ] phenyl } acet am de
442- ({[ 3- W'%&Plbé-fﬂéy('?@r?%gfég{"f pyri m tyw ] methyl } am no) -

4- et hyl pyrim di n-5- ypenzenecarbonitrile 4£f2-({[3-fl uor o- 1- (3-fl uoro( 2-
pyri dyWycl obut yl ] net hyl } am no) - 4- et hyl pyri m di -yl ] benzam de

642- ({[ 3- flpar@ndoré@- f 1 uoro(2- pyridyWycl obutyl ]|rretNhyI }am no) p
yrim'din-5-y|[pyridin-3-o| e N

[ 5- (5- am pwjpyiyexiobutZinydthysminaipdi N2- y1] {Ng_i-(iyor 0-

pyri dyWycl obutyl ] net hyl } am ne H2NN) e E

yrimidin-5-ylI]-1,3-thiazol-2- o y
ylcarboxamide =N
\)

7-[2-({[3-fluoro-1-(3-fluoro(2- F H

N :
pyridyl))cyclobutyllmethyl}lamino)p / \>7NH/_|:k 408.3 B

yrimidin-5-yl]indolin-2-one

3-[2-({[3-fluoro-1-(3-fluoro(2- | \
(o)
N
pyridyl))cyclobutyllmethyl}amino)p HO F g/
N 413.1 A
yrimidin-5-yl]-4-hydroxybenzoic / \> NH/_D\
acid " ’
OH
methyl 3-[2-({[3-fluoro-1-(3- | N
© N
fluoro(2- 0 F g/
/ 427 1 A

pyridyl))cyclobutyllmethyl}amino)p / N\>7NH/_|:k

yrimidin-5-yl]-4-hydroxybenzoate

OH

1-[2-({[3-fluoro-1-(3-fluoro(2- |

pyridyl))cyclobutyllmethyl}amino)p

\ E 414.1 D
yrimidin-5-yl]-6-oxohydropyridine- / N{ \>*NH/_D\

3-carboxylic acid HO
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542- ({[3-fluoro-1-(3-fluoro(2- pyridyWyclobutyl]nethyl}am no)p
yrimdin-5-y1]-2- hydroxybenzam de 2-{442-({[3-fluoro-1-(3-fluoro(2-

pyri dyWeywbabutybgssaet hyl } am no) - 4- et hyl pyri m di n-5- yPLphesegijoasses am de
WD 2011/ 133888 2-{442-({[3-fluoro-1-(3-fluoro(2-

pyri dyWycl obutyl ] net hyl } am no) - 4-net hyl pyri m di n: yl ] phenyl }acetic acid
[ 5- (2- am mqe-@i3edhyik(pyinera@di n- 4- yl ) pyrim di n- 2- yi]{[B fluoro-1-(3-
fluoro(2- pyridyWyclobutyl]nmethyl}am ne [5- (2 a 4- et hyl pyri m di n-5-

yl ) pyri nmi eyrdyiDcygippytyBodthylamipo)p- (3- 1 ug o( 2- i dy$¢ycl obut yl ] met hyl }am ne
342- ({[3-fluoro-1-(3-1luorof2- pyridfe cI ut>L Jmef{hyl }amtWohp yH mid
in-5-yl] WIidig-Spy-62xghydrapyidea ni nopyki dazi

Apyri m di B4 JS fluoro-1-(3- fI ugr o( 2- pyrl dyW:ycI obutyl ] met hyl } am ne

[ 5- (2-am nopyri mdi n- 5- Apyri ni di h- 2\y1]{[3-fluoro-1-(3- fluoro(2-

pyri dyWycl obutyl ] net hyl } am ne 542- ({[3-fluoro-1-(3-fluoro(2-

pyr|dyV\l:ycIobutyI]rrethyI}am no)p yrimid in-5- yl/]@id i n-2-ol

_______ - P2-({[3FI0oroB-(3-fluoro(2-

pyridyl))cyclobutyllmethyl}amino)p

380.3 B
yrimidin-5-ylpyrimidine-4- / \>—<:\>7 /_D\

carbonitrile //

x
{2-[2-({[3-fluoro-1-(3-fluoro(2- /@

pyridyl))cyclobutyllmethyl}amino)p

412.3 B
yrimidin-5-yl]pyrimidin-4-yl}-N- / \>—<: \>7 /_D\

methylcarboxamide
/N

x
2-[2-({[3-fluoro-1-(3-fluoro(2- /@

pyridyl))cyclobutyllmethyl}amino)p

- - \>_<:\ 398.3 B
yrimidin-5-yl]pyrimidine-4- >7 /_D\
carboxamide

BN
7-[2-({[3-fluoro-1-(3-fluoro(2- /@‘
pyridyl))cyclobutyllmethyl}lamino)p \>7 /_D\ 408.1 B

yrimidin-5-yllisoindolin-1-one

x
{[3-fluoro-1-(3-fluoro(2- | P

pyridyl))cyclobutylmethyl}[5-(2- 371.3 A

ava=t
fluorophenyl)pyrimidin-2-ylJamine Q_C

Iz
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370.1B N OONr-EF EN HO
pyri dyWycl obutyl ] net hyl }
[ 5- (6- amWoOpRYr121388882- y Cpy

{
[5-
ri

[ 3-
(6- nmethoxy(3-pyridyl))pyrimdin-2- yl]am ne
imdin2-y1]{[3-fl uoro-1-(3-f| ROTA(S2011/033614

fluoro-1-(3-fluoro(2-

pyri dyWycl obutyl ] net hyl } am ne [5-(2-am nopyri m di n-4-

ycl obut yl ] met hyl } am ne

| uor o- 2

yOpyrimdin-2-y1]{[3-fluoro-1-(3- fluoro(2- pyri
[ 5- (2- ami Ad=-GBflberorigpyineraiedi n- 4- yQpyri m di n-2-yfi] {[|3-fl uoro-1-(3-
24

fluoro(2- pyridyWycl obutyl ]

net hyl }am

yrimidin-5-yl]pyridine-4-

carboxamide

150

psyrl dyl) 2-

azabi cycl BY"BYVoYEcRENIMRhWIEMEOIRI m di n- pyri m diin- 2- ol
é?r%?%y@f%@h?ﬂ%&é?ﬁ ??1321 ﬁe {é) Oxipuorgl(ﬁ- 2-
y1){[3-fluoro-1-(3-fluoro(2- pyridyWycl obutyl ] met hyl }am ne
2-{2-[2-({[3-fluoro-1-(3-fluoro(2- _/ | N
pyridyl))cyclobutyllmethyl}amino)p ’ E/N 410.3 C
yrimidin-5-yl]phenyllacetamide / N\>7NH/_|:k
N-{2-[2-({[3-fluoro-1-(3-fluoro(2- . :< | N
pyridyl))cyclobutyllmethyl}amino)p M ’ E/N 410.3 D
yrimidin-5-yl]phenyllacetamide @—{:yw/_lzk
2-[2-({[3-fluoro-1-(3-fluoro(2- . @
pyridyl))cyclobutyllmethyl}amino)p H
yrimidin-5-yl|benzene-1,4- / \>7 /_Ek 4993 °
dicarboxamide HN
4-fluoro-2-[2-({[3-fluoro-1-(3- N /@
fluoro(2- g
pyridyl))cyclobutyllmethyl}amino)p / \>7 /_Ek s °
yrimidin-5-yl]benzamide y
A
2-[2-({[3-fluoro-1-(3-fluoro(2- /O
pyridyl))cyclobutyllmethyl}lamino)p / \ / \>7 /_D\ 379.2 B
yrimidin-5-yl]pyridine-4-carbonitrile
7
2-[2-({[3-fluoro-1-(3-fluoro(2- /@
pyridyl))cyclobutyllmethyl}amino)p H
397.3 B



342- ({[3-fluoro-1-(3-fluoro(2- pyridyWyclobutyl]nethyl}am no)-H2N

4- met hoxypyrim di n-5- ypenzam de 342- ({[3-fluoro-1-(3-fluoro(2-

pyri dyWweywbabutnybgsaet hyl } am no) - HO 4- hydr oxypyri m di n- 5Pgirjusemaosisiaci d
342- ({[3-fluoro-1-(3-fluoro(2- H2N pyridyWycl obutyl ] met hyl } am no) -

4- hydroxyg_){g g”q[ﬁihﬁbréﬂ@ Jibenzam de  HO  542- ({[3-fl o 1 (3-fluoro(2-
pyri dyWycl obutyl | met hyl } am no) p grlmdlnSyI]pyr| -2-ol
pyridyl))cyclobutyllmethyl}amino)-
HN J >7 424.3 C
4-methylpyrimidin-5- N\ /_Ek
yllphenyl}acetamide
4-[2-({[3-fluoro-1-(3-fluoro(2- /@
pyridyl))cyclobutyllmethyl}amino)- :
392.3 D

4-methylpyrimidin-5- 4 \>7 /_D\
yllbenzenecarbonitrile

=
4-[2-({[3-fluoro-1-(3-fluoro(2- |

pyridyl))cyclobutyllmethyl}lamino)- 410.3 D

O Vel
4-methylpyrimidin-5-yllbenzamide .
6-[2-({[3-fluoro-1-(3-fluoro(2- D

N

pyridyl))cyclobutyllmethyl}lamino)p 370.2 B
yrimidin-5-yl]pyridin-3-ol 4@_</:\>, /_D\
[5-(5-aminopyrazin-2-yl)pyrimidin- /@

N
2-yl{[3-fluoro-1-(3-fluoro(2- H 370.1 B

pyridyl))cyclobutylmethyl}amine O—{: \>— /_Ek
5-[2-({[3-fluoro-1-(3-fluoro(2- /@l

pyridyl))cyclobutyllmethyl}amino)p / \>7 /_D\ 412.1 A
HO:

yrimidin-5-yl]-2-hydroxybenzamide

2-{4-[2-({[3-fluoro-1-(3-fluoro(2- /@
. . Y

pyridyl))cyclobutyllmethyl}amino)-

4-methylpyrimidin-5- =<—®—§: \>—NH/_D\
yllphenyl}acetamide \H,

424.3 B
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{[3-fluoro-1-(3-fluoro(2- pyridyWycl obutyl]nmethylH5-(2-

met hoxypyrim di n-5-Apyrimdin-2- yl]am ne 642-({[3-fluoro-1-(3-fl uoro(2-
pyri dyWywsbabutabdsset hyl } am no) p yri m di n-5-yl ] pyri dazi m€C3Ask011/033614
{[3-fluoro-1-(3-fluoro(2- pyridyWycl obutyl]nmethylH5-(6-

et hoxy py pidpziaadyspys-fudrslbn- 2- yl]Jamne HO 0 /- cDC>Nr - E FLN
1-[2-({[3-fluoro-1-(3-fluoro(2- pyridyWycl obutyl] @t @yl }am no) p

yri m di n- pyrigdi))eyéiobinyphicbgyhyicibppyr i di n- 2- one 5-f | uore#o- [ 2- ({[ 3-fl uoro- 1- ( 3-
fluoro(2- pyridyWycl obutyl]nethyl}am 2- (f3=f | uo#as-3L- (3LF | uor o( 2-
pyri dyWy émsihuteylimigietshy| } am no) p yr i MI\I— (1-

nmet hyl azeti di n- 3-y1) car boxam de {o4=f | ud+o “ ({[3-fl doro-1-(3- fluoro(2-
pyr i dyV\éyéf']pﬁﬁnl}’i}?/‘f%ﬁ%?'%yl }ami no) p yr ki di n-54yl ] pheny1}-N-(1-

met hyl azeti di n- 3-y1) car boxam de N-(1-acetyl azetidin-3-y1){342-({[3-
f 1 uor o- 1- [PF2eMinerorethypyimidyheycl obut yl | et hyl } arfi nd) p

i m di n-5-yl.] nphenyl b ide N-(1- tyl ~digs 3-y1) {4-f - 3-
(2 (1o PRSP OPERY POt pyr i H;!r\ésg?o)t;uﬁiﬁ] wothyl ) B

yrim di n-%&@(]zphenyl }car boxam de {4-f{uoro-%§-] -fluoro- 1-(3-D
fluoro(2- N . N
AN

pyridyl))cyclobutyllmethyl}amine
[5-(2-amino-4-methylpyrimidin-5-
yhpyrimidin-2-yl[{[3-fluoro-1-(3- /@“

fluoro(2- N 4<\N j_{; N\>7N H/_EKF

pyridyl))cyclobutyllmethyl}amine

3-[2-({[3-fluoro-1-(3-fluoro(2- /@
/ N
pyridyl))cyclobutyllmethyllamino)p o ’ H 370.2 C
N— N T
yrimidin-5-yl]pyridin-2-ol d—{: \>7NH/_|:k
\ 7/ \_, !

384.3 C

[5-(6-aminopyridazin-3- | N
yhpyrimidin-2-yl[{[3-fluoro-1-(3- . e
H 370.1 B
fluoro(2- N " T
—asaTas
pyridyl))cyclobutyllmethyl}amine — = v
[5-(2-aminopyrimidin-5- | N
yhpyrimidin-2-yl[{[3-fluoro-1-(3- . e
H 370.1 B
fluoro(2- = " T
e sasan
pyridyl))cyclobutyllmethyl}amine N = v
pyridyl))cyclobutyllmethyl}lamino)p H 370.2 D

5-[2-({[3-fluoro-1-(3-fluoro(2- D
F A"
yrimidin-5-yl]pyridin-2-ol HOM \>7NH
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pyri dyWycl obutyl ] net hyl }am no)p yri m din-5-yl]phenyl}-N[1-

(met hyl sul fonyl )azeti di n-3- yUcarboxam de {3-[2-({[3-fluoro-1-(3-fluoro(2-
pyri dyWeywbabutnybgssaet hyl } am no) p yri m di n-5-yl ] pheny1} - RCArS2011/033614

(met hyl sul fonyl ) azetidi n-3- yUcarboxam de {[3-fluoro-1-(3-fluoro(2-

{[3-fluoro-1-(3-fluoro(2- pyridyWyclobutyl]nethy
et hoxy - Sppidghsicpputyimediyise- yl ) ami ne {[ 3-fl uoraq: fluoro(2-
pyri dyWycl obutyl ] net hyl } (4- net hoxy- 5 phenyl pyr| m &i n- 2- $84)3ret hy@ am ne

{[ 3-f1 uor Brethoxyg3- pmm)m(nzndlrpgm dyV‘tyc tyl
met hoxypyri m di n-2-yl)am ne m #o- R- phe le i di n-2-
y1) {[3-f1 WBM¥e1- (3-fluoro(2- pyri dyW:ycI obuty! ] net hyl }dm ne 368.1B H2N

pyri dyWeyghakuid-yld-nRkdiyd } (4- net hoxy- 5- phenyl pyrl/@\ 2- yl)am ne
I (

[5-(6-aminopyrazin-2-yl)pyrimidin- | N
/ N

2-yl{[3-fluoro-1-(3-fluoro(2- RN ] H 370.1 B

? N :
pyridyl))cyclobutyllmethyl}amine / j—{: \>—NH/_D\

N— —N F
[5-(2-aminopyrimidin-4- | N
yhpyrimidin-2-yl[{[3-fluoro-1-(3- N

fluoro(2 H >, ) T 370.1 C
' OO~

pyridyl))cyclobutyllmethyl}amine

[5-(2-amino-5-fluoropyrimidin-4- | N

yhpyrimidin-2-yl[{[3-fluoro-1-(3- HaN F Z

fluoro(2- N>\:>_<:N\>7NH/_D\

pyridyl))cyclobutyllmethyl}amine

388.1 B

5-{2-[4-(3-fluoro-2-pyridyl)-2- F

azabicyclo[2.1.1]hex-2- _<“— / “\ N, | 351.2 D
o —~ )

yllpyrimidin-5-yl}pyrimidin-2-ol

A
(5-bromo-4-methoxypyrimidin-2- | P
F z
yh{[3-fluoro-1-(3-fluoro(2- N H 387.1 D
aSanl
pyridyl))cyclobutyllmethyl}amine — .
—0
A
(5-bromo-4-methoxypyrimidin-2- | P
F
yh{[3-fluoro-1-(3-fluoro(2- 387.1 D

N
/ \>,
pyridyl))cyclobutyllmethyl}lamine i 4§;N " 5
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{[3-fluoro-1-(3-fluoro(2- pyriclyWyclobutyl]nethylH4-
(met hyl am no) - 5- phenyl pyrim di n2-yl Jam ne 382.1D -NH
[ 2- ({[ 3- fWoapn/1B3¢88- f | uoro(2- pyricl yWycl obutyl ] met hyl pamiuse)t/033614
5- phenyl pyri m di n-4- yUdi net hyl ami ne 396.1D \
[2-({[3-f 1- uorq(2- pyriclywycl obutyl] | } am no) -
5- phenyl pé:ﬁj{%@éh ngﬁl E &met hoxyet hyl ) am ne |
el yWycl obu(/mt hyl } am no) p

{3-[2-({I rfd p&chthif%ﬂJnHﬂanﬂz RYL4

yr| m di n- droxyckcl obut yl ) car boxamni de 4263 A

\ NH
pyri cl ywycl obut yl ] et hyl }am' no)p yr | ] phenyN- N- ( 3-

hydr oxycyglbetmaimide) car boxam de

3-[2-({[3-fluoro-1-(3-fluoro(2- D
. . 2 e

pyridyl))cyclobutyllmethyl}lamino)- HO F £
N 413.2 D
4-hydroxypyrimidin-5-yl]benzoic / \> NH/_D\
acid " ’
HO
x
3-[2-({[3-fluoro-1-(3-fluoro(2- o | P
H,N F =
pyridyl))cyclobutyllmethyl}amino)- N 412.2 B
2=\
4-hydroxypyrimidin-5-yllbenzamide — .
HO
5-[2-({[3-fluoro-1-(3-fluoro(2- D
N
pyridyl))cyclobutyllmethyl}lamino)p H 371.3 D
yrimidin-5-yl]pyrimidin-2-ol 4< :>—</:\>7 /_D\
{[3-fluoro-1-(3-fluoro(2- N
pyridyl))cyclobutylmethyl}[5-(2- | e
H 385.3 D
methoxypyrimidin-5-yl)pyrimidin-2- 4< :>_</:\>7 /_Ek
yllamine / \ /
6-[2-({[3-fluoro-1-(3-fluoro(2- D
N
pyridyl))cyclobutyllmethyl}lamino)p H 371.2 D
yrimidin-5-yl]pyridazin-3-ol 4<_>_</:\>7 /_D\
{[3-fluoro-1-(3-fluoro(2- ~
pyridyl))cyclobutylmethyl}[5-(6- /@‘
H 385.2 D
methoxypyridazin-3-yl)pyrimidin-2- 4<_>_</:\>7 /—Ek
yllamine
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F'N

426. 1D HNO- \/

WO 2011/133888

1-[2-({[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p
yrimidin-5-yl]-4-
hydroxyhydropyridin-2-one
5-fluoro-6-[2-({[3-fluoro-1-(3-
fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p
yrimidin-5-yl]pyridin-3-ol
{3-[2-({[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p
yrimidin-5-yl]phenyl}-N-(1-
methylazetidin-3-yl)carboxamide
{4-fluoro-3-[2-({[3-fluoro-1-(3-

fluoro(2-

yrimidin-5-yl]phenyl}-N-(1-
methylazetidin-3-yl)carboxamide
N-(1-acetylazetidin-3-y1){3-[2-({[3-
fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p
yrimidin-5-yl]phenyl}carboxamide
N-(1-acetylazetidin-3-yl){4-fluoro-3-
[2-({[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p

yrimidin-5-yl]phenyl}carboxamide

466. 3B

ﬁé}@ﬂl

pyridyl))cyclobutyllmethyl}amino)p ﬁ

/

4
<

484. 3A

QO R

R

/Ml

asast

Fhoth

S
N
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4-fluoro-3-[2-({[3-fluoro-1-(3- fluoro(2- pyriclyWyclobutyl]nethyl}amno)p
yrimdin-5-y1]-2- hydroxybenzam de 3-[2-({[3-fluoro-21-(3-fl uoro(2-

pyri cl yWwol2otwi3gdsg et hyl } am no) p yri m di n-5-y1] - 2- hydr exyhsaeamsibes

[ 5- (2, 6-di met hoxypyrimdin-4- yl)pyrimdin-2-y1]{[3-fluoro-1-(3- fluoro(2-
pyri dyWy ed-mbrety ol itilyd-yagri ne [ 5- (2, 4-di met hoxypyri m di n-5-
yl)pyrimdin-2-y1]{[3-fl uoro 1-(3- fluoro(2- pyridyWycl obutyl]nmethyl}am ne

6- [ 2- ({[ 3fddredr 0- 1- (3-fl uoro(2- pyriclyWyclobutyl] hyl } am no) p
yrimdin-5-y1] -1, 3- di hydropyri m di ne-2,4-di one /Q&ﬁ
5-[ 2- £t
yri

({[BPWIdMIBﬁWlOQUWlBDGf”IM}W'tﬂ()m- pyri cHyd¢ycl obut yi] ,/tNhyI }am' no) p
m di n-5-y - di hﬁdropyrlmdl ' /] 547.2
3- am no- GYT"?d'(‘“{S[VBQ'TeI”Hb'F' -1 (3- f1 uor (2 cl *yc:Jlb,gt yl ] met hyl }am no) p
yrimdin one \’%[2- uor o- 1- ( 3-fl uoro( 2-
pyri dyV‘tyngéﬁH]lstuy?r]yﬁez\téL I}3am no) p

yrimdi n-§cg,;|a]jxagmgg/droxyphenyl} Nmet hyl car boxam de [2-({[(3-fl uoro(2-

pyri dyW:yc{ obut yl ] met hyl } am no) p yri m di n-4-y1FN benzam de

[ 2- ({[ ( 3- {3-mofudro-py3-fiudpyitycl obut yl | met hyl } am no) p

yrim di n-4-y1FN- et hyl - Noenzam de {[3-fl uoro-1-( Sﬁr o( 2-
[

pyri dyV\éyQYrUVchIO})mEﬂnhﬂmw-}Bm@@)p nmet hoxy- - net hyl ( 2-
pyridyl))pyrimdin-2-yl]am ne ((1R)-1+~pQenyl et hyl
e by oyt Py o

(methylsulfonyl)azetidin-3- S

cycl ohexyl am no) - 6-
(cy 529.3 y B )

yllcarboxamide

{[3-fluoro-1-(3-fluoro(2- | A
/N
pyridyl))cyclobutyllmethyl}(4- F g
N 383.2 B
methoxy-5-phenylpyrimidin-2- / \> NH/_EK
| . —N F
yhamine 4
{[3-fluoro-1-(3-fluoro(2- | x
pyridyl))cyclobutyllmethyl}(4- F "
N 383.3 B
methoxy-5-phenylpyrimidin-2- @_g/:\> A
—N F
yhamine
—0
{[3-fluoro-1-(3-fluoro(2- /@
pyridyl))cyclobutyllmethyl}(4- £ "
397.2 D

methoxy-5-phenylpyrimidin-2- ©_§/: \> /—D\
yl)methylamine

A
{[3-fluoro-1-(3-fluoro(2- | P

pyridyl))cyclobutyllmethyl}(4- 307.1 D

methoxypyrimidin-2-yl)amine
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3-[2-({[3-fluoro-1-(3-fluoro-6- nethyl (2- pyridyWyclobutyl]nethyl}am no)p
i nvention has been described with
r ef er encewoaotine3sspeci fi ¢ enbodi ments descri bed her ei n, PCt/ush@ulosBée

understood by those skilled in the art that various changes may be made and

yrimdin-

equi val ents nay be substituted w thout departing
n.,o addition,
conp05|tion of .

obj ecti veyBRiubiot1-@hdos@ope of the present

scope of
particul a

5-ypenzam de

{he |ngeg
uat’i o

I){f?ayrlmlgln -2-

erial,

nodi fications are intended to be w

her et o.
RNN 1 R4

p¥riay))eygloblitglinfedieljbmine 1. A conpotina\.of

{[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}[4-
(methylamino)-5-phenylpyrimidin-

2-yllamine

[2-({[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)-
5-phenylpyrimidin-4-

ylldimethylamine

[2-({[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)-
5-phenylpyrimidin-4-yl)(2-

methoxyethyl)amine

{3-[2-({[3-fluoro-1-(3-fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p
yrimidin-5-yllphenyl}-N-(3-
hydroxycyclobutyl)carboxamide
{4-fluoro-3-[2-({[3-fluoro-1-(3-
fluoro(2-
pyridyl))cyclobutyllmethyl}amino)p
yrimidin-5-yllphenyl}-N-(3-

hydroxycyclobutyl)carboxamide

Wil e the present

nodi fi cat

omthe true spirit and

may be made to adapt a

r and/ or process to the

i,nventizon. All sgach B
tfie \scope |of| the clains appended
Formul'aN.: Rl X R2N 3( CR8R9)
| ~
e
. 382.1 D
O
| ~
N
<::>F—€C:§%—#(_I:l\ 396.1 D
A\
| ~
N
<::>F_€::§F_¢r—1:1\ 426.1 D
/
| ~
/ N
/ ) : 466.3 B
ﬂ aYa=\
| ~
HN: / F =/N
: 484.3 A
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Formula | 5or a pharnmaceutically acceptable salt thereof, wherein: R1
is selected from hydrogen, halogen, ON, 01 8 al kyl, 01 8 hal oal kyl,

C(0) ORa, WO)NRBEs8 ORa, NRbRc, 08 10 aryl and 5-10 nemnperas2tasicoaryl ;
R2 is selected from Cm cycl oal kyl, Cm cycl oal kenyl, 3-8 nenbered

het er ocyc aI k éfuorm ered heterocycl oal kenyl 10 aryl, 5-10
10rrenbere He? g NRbRc, whergein each oﬁ% 8 cycl oal kyl, 03-8
cycl oal kefydo3- 8 merrbered heterog "oal Kyl 3- pber ed

het er ocycl oal kenyl, 08 _10 aryl and 1Q rrerrbeﬁr ed het er oar yi3o0f oupsy i s

opt i onal | yyrehsiciobutyipebtvinbmind)p 2, 3, bstituehts selected from

hal ogen, QN, oxo, (CH2)nORa, (CHZ) nOC( \ 23 nOC{ Oy ORa,

( CH2) nOC( @jnNiRbBey/l-2dydrioGHi2hraNRisRc, ( CH2) NRdC( 0) Ra, (CHZ) NNRAC( 0) ORa,

(CH2) nNRdC( 0) NRbRc ( CH2) NNRdC( 0) C( 0) NRbRe, ( CH2) nNRdC( S) Ra,

(CH2) nNRdC( S) 0 (CHZ) NNRAC( S) NRbRc, (CHZ) NNRd C( NRbRc,

(CH2) nNRdg&% [ﬁé'uore(tr@jﬂhwﬂasozRa (CH?O) nNRAS02NRbR 2) nC( 0) Ra,

E%i 233%@@?@?%&}?@? ’e) NRblR CHZ’NSRa)O o
29;3219?@%%'&%)2@ %Q%W&l 6( -SE:E ergg hey ergtz:ygl gal E&y 028

(CH2)nC8_10 aryl and (CH2)n5-10 merrbered het eroaryl, wherein each of the

I

01 8 al kyﬁ,@@?duget@gxy@)mw.dm 2 8 al kynyl, (CH2)nC3_, cl oal kyl, (CH2)n3-8
menber ed het erocycl oal kyl, 25( CH2) nC6- 10 aryl and ( 2) n5-10 menber ed

het er oar yl)pyrioidips2-ylig3-dpdro-0fad |y subgtituted wit X2, 3, 4or 5Rf
substituents; R3 is select ed6>_L@m h Noge | ogen415@N, 0D 6 al kyl ,
01_6 hal o&llqlﬁq»(l? C(O)ORa C(O) NRbRc, aryl and 5-10
nmenber ed heter oar¥ i's sel ed m hydr og 01 6 alkyl, 01_6

hal oal ky! PYrEyID§yel! ”t&”@ﬁ”@’ﬂ%m'”é( 0) NRbRc and SO2Ra; 5R5 and R6 are each

i ndependently sel ected from hydrogen, hal ogen,
[5-(2,4-dimethoxypyrimidin-5- N

yhpyrimidin-2-yl[{[3-fluoro-1-(3- \ e
H 415.2 D

fluoro(2-
. e %6 et

pyridyl))cyclobutyllmethyl}amine

6-[2-({[3-fluoro-1-(3-fluoro(2- /@
. . AN

pyridyl))cyclobutyllmethyl}amino)p

H{% 387.2 B
yrimidin-5-yl]-1,3- " \ /_D\

dihydropyrimidine-2,4-dione

[¢)

5-[2-({[3-fluoro-1-(3-fluoro(2- | S
pyridyl))cyclobutyllmethyl}amino)p . e
o H

387.2 D
yrimidin-5-yl]-1,3- a \ '
O
dihydropyrimidine-2,4-dione HN =N v
3-amino-6-[2-({[3-fluoro-1-(3- /@
fluoro(2- E "
386.2 B

pyridyl))cyclobutyllmethyl}amino)p 4§:\>_<:\>7 /_Ek

yrimidin-5-yllhydropyrazin-2-one
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01 6 al kyl and 01_6 hal oal kyl; or alternatively, R5 and R6 together
with the carbon atomto which they are bound forma group selected from
03- 8 cyclwel2kyl133$38- 8 cycl oal kenyl , 3-8 nenbered het er oegtiusadipBscand 3-8
menber ed het erocycl oal kenyl, each 10 optionally substituted with 1, 2, 3, 4
or 5 subs ;;'_[ng{?m@ros&gmb%?z_from hal ogen, ON, oxo, , OC(0)Ra, OC(0)ORa,
NRbRc, C(0)Ra, C(0)ORa, 0) NRbRc, S(0)Ra, SO2Ra, |S@ RobRc, 01 _6 al kyl and
01_6 hal opyridgylh)cyclobutyllmd®¥/aminsiel ect ed/f r om Cm cyc Lkyl, Cm cycl oal kenyl
3-8 menbered heterocycl oal kyl, 3-8 menbgted heterocycl oal kéa%yd , 0® 10 aryl

and 5-10 yBwenderledvierwheahN-, each /op\i opal'\ tuted with 1, 2, 3, 4
or 5 substituents selected from hal o , &%T“ N\ OC(0) Ra, OC(0)ORa,
) OKa, 'C( 0) NRbRc,” NRAC( 0) C( 0) NRbRe,

OC( 0) NRbREetYEgIpR*amMi§RdC( 0) Ra, NRAC( 0
NRIC( S) Ra, NRAC(S)0Ra, NRIC(S) NRbRc, dC( NRe) NRbRc, NRAS(0) Ra, NRASO02Ra,
NRdSOZNRbE(_:({[(?%&g)O 3, C(0)O0Ra, 20 C(&E%Rc, C(S) Rar{(S) ORa, C(S)NRbRc,

C( NRe) NRbRc, , ' S(0)Ra, SQ2Ra, S Rc, ,01 6 & kyll, 01 _6 hal oal kyl, 02_6
al kenyl, B2ig6)alclosiyimetBBafingppc! oal kyl ,A-Cg cycl
het er ocyc%a?fgs{, By!ﬂ rr@ﬁber e)él6 het er ocycl o enyl
aral kyl , eimidib-430-Neyrbanied het eroaryl, wherei a f the 01_6 al kyl, 02-6
al kenyl, 02-6 al kynyl, 03-8 cycloal kyl, O /25cycl oal kenyl , 3-8 nenbered
het er ocycl oal kyl, 3-8 nenbered heterocycl oal kenyl, 06 _10 aryl, 07_11

aral kyl ad{G-fluero@nber ed het er oar yps is optignally substituted with

nyl, 338 qrenbey ed
10 aryl, 07_11

1, 2, 3, 4 or 5 Rf substituents; 8 and R9,[| at’]each occurrence, are
each i ndepgidonrcloputsiEreiiaginplrom hydrogen,/ hal o znd 01 6 alkyl; 30X is

|l ected fran d, . -(CH2)p-, 40H2 oH)g-, |- (oHR)pEo) &,
"o e R I B o TR oot T

- (OH2) p0 %, 2)0-, -(CH2) pNRAC(0) (CH2) g-\_ -
( CH2) pNRd d( CH2) g-, - (CH2) pNRdS02(CH2)q-, and (CH2)pSO02NRd(CH2)(g-;
or alternatively, X, R2 and R3, together with t):izjrbon atons to which

o) helt) hd( o) -

they are hdtmgo-1{dfvord25-6 menbered ring optionally |containing one or nore

5het eroat ons sel ected from oxygen nitrogen and. r, and optionally
pyridyl))cyclobutylmethyl}[5-(3-

\ \ 398.2 C
methoxy-6-methyl(2- /N \>7NH/_|:k
— —N F
O

pyridyl))pyrimidin-2-yllamine

((1R)-1-phenylethyl)[4- E

(cyclohexylamino)-6- =" 311.3 B
\ / NH

methylpyrimidin-2-ylJamine N i """ "

3-[2-({[3-fluoro-1-(3-fluoro-6- | N
methyl(2- 2 A
e "3 410.2 A
pyridyl))cyclobutyllmethyl}amino)p / “\ T
¢ LI
yrimidin-5-yl]benzamide =\ ¥
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cont ai ni ng one or nore double bonds, and optionally substituted with 1, 2,
3, 4 or 5 Rf substituents; Ra, at each occurrence, is independently
sel ect ed woamimgessegen, 01-6 al kyl, 01_6 hal oal kyl, 02_@&cCaluseonylo33cdL 6
al kynyl, 038 cycl oal kyl, 03_8 cycl oal kenyl, 103-8 nenbered
heterocycloalk I I

aral kyl and 5- Wh"eathgygg@ﬁeﬁ\gﬁdggbqf&%ﬁﬁg&?gﬁgh gr?téfﬁ t8 tH%k 02_6
al kenyl , 6pedfiakrjoogiment3- ciBscylbe@dillekgllh it GBelﬂ]dd;mwmlﬁrkWIby tBuoSemanbered

heterocycl nber ed eteroc cl.oal k nyI

el Kyl antied e R BrBHS FRaNGPS BEULToECe G SRR SBY PEGt ed wi th
1, 2, 3, Qués':tﬂute'él ﬂhcﬁﬂ%bbhw@”ﬁrém the true SRritedHll Sopedbf tﬂé%\/é}‘ﬁi%w [rence, are
each independently selected from hydrogen, 01_6 aIkyI 01_6 hal oal kyl, 02_6

al kenyd , eddigoal medificatiossmayddealakig to ad,a@t adlacieuar sigiagionemaégrial,

heterocycl .o 7

o eS8 thinn 3y BRI MPLESOR GRS RISERY) selPedd it T Score,
wher ei n epedsedt ivieatiod.Allduhmodifcitictskaayhten@éd fo dekyithih thds€opse/cl oal kyl ,
038 cycl oal kenyl, 3-8 nenbered heterocycl oal kyl, 3-8 nenbered

het er ocycpf)ﬁlel&lﬁms apRENAPARget0.07 11 aral kyl and 5-10 menbered het er oaryl
groups is optionally substituted with 1, 2, 3, 4 or 5 Rf substituents;
25Rd, at each occurrence, is independently selected from hydrogen and 01 6
aIkyI; Re, at each occurrence, is independently selected from
hydrogen, ON, OH, 01_6 al koxy, 01-6 alkyl and 01_6 hal oal kyl; Rf, at each
occurrence, is independently selected from hal ogen, ON, 30 OR11l, OC(0)Rb,
OC(0)OR11, OC(0)NRIRJ, NRIRJ, NRAC(0)Rb, NRIC(0)OR11, NRAC(0)NRI RJ,

NRAC( 0) C( 0) NRI RJ, NRAC(S)Rb, NRAC(S)ORb, NRIC(S)NR RJ, NRAC(NRe)NRI RJ,
NRAS(0) Rb, NRAS02R11, NRAS02NRIRJ, Q(0)Rh, C(0)0R11, C(0)NRI RJ, C(S)Rnh,
C(S)ORh, C(S)NRIRJ, C(NRe)NRIRJ, SRh, S(0)Rh, S2Rh, S2NRI R, 01_6 al kyl,
01 6 hal oal kyl, 02 _6 al kenyl, 02_6 al kynyl, 038 cycl oal kyl,

cycl oal kenyl, 3-8 nmenbered heterocycl oal kyl, 3-8 nenbered

het er ocycl oal kenyl, 06_10 aryl, 07_11 aral kyl and 5-10 nenbered heteroaryl,
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S5wherein each of the 01_6 alkyl, 02_6 al kenyl, 02_6 al kynyl, 038
cycl oal kyl, 03-8 cycl oal kenyl , 3 8 menbered heterocycloalkyl 3-8 nenbered
heterocydWOabhmnwms 06_10 aryI 07_11 aral kyl and 5-10 mﬁmﬂﬁmmﬂmhﬂmeroaryl
groups is optionally substituted with 1, 2, 3, 4 or 5 RK substituents;
or two Rf sk d%gﬁﬂ@& idound to a S|ngle carbon at om together with the 10
carbon atomto I ch they are both bound, forma group selected from
car bonyl , 1Cm chatarapduyid efffdorBaBaienber ed het er ocycl oal kyl ; Rg, at
each occurrence, is independently selected fromOl 6 aIkyI, 01 6 hal oal kyl,
phenyl, naphthyl, and 07_11 aralgkyl, each optionally substituted with 1, 2,
3, 4 or 5 substituents selected |from hal ogen, ON, OH 01 6 al koxy, 01 6
15al kyl and 01 _6 haloalkél; Rh, at each occurrence, is independently
sel ected fronthydrogen,/ 01 6 hal oal kyl, 02_6 al kenyl, 02_6
al kynyl, 038 cycloalﬁ@l | kenyl, 3-8 nenbered heterocycl oal kyl
3-8 nenbered heterocycloalke yl, , 07_11 aral kyl and 5-10
menber ed heteroaryl, wherei crerd) kyl, 2R02-6 al kenyl, 02-6
al kynyl, 03-8 cycloalkyl yl, 3-8 ered heterocycl oal kyl
3-8 nenbered heterocycloalkenyl 06_loé§ryl, 07_t§§§?;lkyl and 5-10

I ed

menbered heteroaryl groups is optional |, substit ith 1, 2, 3, 4 or 5
Rk substituents; R and RJ, at each occurrence, are each independently
sel ected from 25hydrogen, 01 _6 alkyl, 01 _6 hal oal kyl, 02_6 al kenyl, 02_6
al kynyl , 038 cycl oal kyl, cycl oal kerﬁﬂrmuEB menber ed het er rocycl oal kyI 3-8
menber ed het erocycl oal kenyl, 06 _10 aryl, 07_11 aral kyl, 5-10 nenbered
heterofarybra(ﬁ(rﬂ)rﬁacemtdtaﬂ]&@)cﬁ‘éptatﬁmsaﬁt tmeeammm%reihe 01_6 al kyl, 01_6
hal oal kyl , 02_6 al kenyl, 02_6 al kynyl, 038 cycl oal kyl, 038 cycl oal kenyl ,

3-8 nmenbered 3@ag sel@cwdlfﬁ@hKWdrog?erﬁngwerNt@teealtaylycj1@atiamw3}|,, 06_10
aryl, 07_11 ara menher.ed heteroaré “groups IS OE%I onal | y
e

k
subst it ut @&O\)@Rh eI(O)N :R @%F NR R1bGs-iocdr¢hard Resiared hekirandn, - oN,

OH, 01_6 al kox&.Ol 6 al kyl and
is selected from Cs.g cycloalkyl, C3.g cycloalkenyl, 3-8 membered

heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ce.10 aryl, 5-10

10 membered heteroaryl and NR°R®, wherein each of the Cs. cycloalkyl, Cas
cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Cg.1¢ aryl and 5-10 membered heteroaryl groups is
optionally substituted with 1, 2, 3, 4 or 5 substituents selected from halogen,
CN, ox0, (CH2),OR?, (CH2),OC(O)R?, (CH2),OC(O)OR?, (CH2),OC(O)NR°R®,

15 (CH2).NRPR®, (CH,).NRYC(O)R?, (CH,),NRC(O)OR?, (CH,),.NRIC(O)NR"R?,
(CH,).NR?C(O)C(O)NR’R®, (CH,),NRC(S)R?, (CH,).,NRC(S)OR?,
(CH2)nNRC(S)NRPR, (CH2).NRC(NR®)NR°R’, (CH.),NR?S(O)R?,
(CH2)nNR?SO2R?, (CH.).NR*SO2NR’R®, (CH.),C(O)R?, (CH2),.C(O)OR?,
(CH2),C(O)NRPR®, (CH2).C(S)R?, (CH.),C(S)OR?, (CH2),C(S)NR"R?,

20 (CH.).C(NR®)NRPRS, (CH,),SR?, (CH2),S(O)R?, (CH,),SO.R?,
(CH2)nSO2NRPR®, C1 alkyl, C1.s haloalkyl, Ca. alkenyl, Cas alkynyl, (CH2):Ca.
s cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CH2),Cs.10 aryl and
(CH2)n5-10 membered heteroaryl, wherein each of the C4 alkyl, C,.4 alkenyl,
Ca6 alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8 membered heterocycloalkyl,

25  (CH2)nCs.10 aryl and (CH2),5-10 membered heteroaryl groups is optionally
substituted with 1, 2, 3, 4 or 5 R" substituents;
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WO 2011/ 133888PCT/ US2011/ 033614 C1_6 hal oal kyl ; Rk, at each
occurrence, is independently selected from hal ogen, ON, OH, 01 6 al koxy,
NH2, NH( Owoeorlisgdsy, N(O01l_6 al kyl)2, NHC(0)01_6 al kyl, RAECUSp@i/ikbiaral kyl,
NHC(0) 001_6 al kyl, NHC(0)007_11 aral kyI 00(0)01-6 5al kyl, OC(0)07_11

aral kyl, OC(0) g8 k@el@b@d'fro e%' '@N G 9)( 16 "h' kiK1 ©(0) 07_11
11 r< 6 TG

aral kyl, C(0)001 6 al ky I haI oal kyl ,
02-6 al ke@yO)oaﬁcD(Q)l\tRﬁc r@snbafabzhnd)ﬁ mmemberedmeeeratamnyl 02_6
al kynyl, and 07-11 aral kyl substltuent is optionally substituted with 1, 2
KIE 0? ZUbISLI t uemfss selbetetdefﬁbmrrwiml;@d;n QI%(Galjhylkahal‘ddiﬂﬁgl :@((@Ré? ?I kyl ), el
a 2. . 10NH 6 a NHC(0) 07_11 aral ky NHC(0) 001_6 al kyl,
and NHC( O%@%Ra’ )eﬁli and SO or two Rk substituents bound to a single
carbon atom together, W|th the carbon atomto which they are both bound,
f orm & car bonyR @nddﬁ an@ eachpindependentlyisaiectad froae Aydwgenr Balosen,

|ndepende&tlé”g,?aﬂqé&or{algalhgrl s 0, 1lor 2 and qis 0, 1 or 2. 2.The

conmpound of° maceuti cal |y acceptabl e sal t thereof, wherein
mis 0 ZQgejgshgﬁ@%P&ay%s S 3P the lor BiPMRL TBREH b3 L wARRSRLED! © salt
are bound form a group selected from Czg cycloalkyl, Csg cycloalkenyl, 3-8
membered heterocycloalkyl and 3-8 membered heterocycloalkenyl, each
10  optionally substituted with 1, 2, 3, 4 or 5 substituents selected from halogen,
CN, oxo, OR?, OC(O)R?, OC(0)OR?, NR°R®, C(O)R?, C(O)OR?, C(O)NR"R?,

S(O)R?, SO2R?, SO.NRPR®, C1 alkyl and C1.¢ haloalkyl;

R’ is selected from Cs.g cycloalkyl, Cag cycloalkenyl, 3-8 membered

heterocycloalkyl, 3-8 membered heterocycloalkenyl, Cs.19 aryl and 5-10

15 membered heteroaryl, each optionally substituted with 1, 2, 3,4 or 5
substituents selected from halogen, CN, oxo, OR?, OC(O)R? OC(O)OR?,
OC(O)NRPR®, NRPR®, NRC(O)R?, NR?C(0)OR?, NRC(O)NR°R®,
NRYC(O)C(O)NRPR®, NRC(S)R?, NRC(S)OR?, NRC(S)NRPR?,
NRIC(NR®)NRPR®, NR?S(O)R?, NRYSO,R? NR!SO,NR°R®, C(O)R?, C(O)OR?,

20  C(O)NRPR, C(S)R?, C(S)OR?, C(S)NRPR®, C(NR®)NR"R®, SR?, S(O)R?,
SO,R?, SO,NRPR®, C15 alkyl, C1s haloalkyl, C. alkenyl, Cos alkynyl, Cag
cycloalkyl, Cs.g cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ces.10 aryl, C7.11 aralkyl, and 5-10 membered heteroaryl,
wherein each of the C46 alkyl, Co¢ alkenyl, Co.s alkynyl, Csg cycloalkyl, Cs s

25  cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Cg.1¢ aryl, C7.11 aralkyl and 5-10 membered heteroaryl

groups is optionally substituted with 1, 2, 3, 4 or 5 R substituents;

R® and R®, at each occurrence, are each independently selected from
hydrogen, halogen and C1 alkyl;
30 X'is selected from a bond, -(CHy)p-, -(CH2),C(O)(CH2)q-, -
(CH2)y0(CHz)q-, ~(CH2)pS(CHz)q-, -(CH2),NRY(CHz)q-, -(CH2),C(O)O(CHz)y-,
-(CH2);0C(O)(CHz)q-, ~(CH2),NRC(O)(CHz)q-, -(CH2);C(O)NRY(CH2)o-,
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4. The conpound of claim3, wherein R8 and RO are each hydrogen. 5. The
conpound of any one of clains 1 to 4, or a pharmaceutically acceptable salt
t her eof , wbere/133888 and R6 are each 01 _6 al kyl. 256. The Pcomgsoun®3ssii4 cl ai m
5, or a pharnaceutically acceptable salt thereof, wherein R5 and R6 are
each net hy, Ik d to 4, or a

phar maceut bH ﬁﬁNyFErgf:(c pt aEthzgal gﬁllgo?é K/\/nl_fDE °e| n R5 and R6 together with

t he car bOF(Cddz()d‘BQ;_tN RHKCth)¢hey are bound forma group selected from 03-8
cycl oal kyl, 03-8 30 cycl oal kenyl, 3-8 nenbered heterocycl oal kyl and 3-8
menber ed het er ocytématikenyX, Réand m"’ptogmlaédwltmmcanbuh@domttb whicl2, 3, 4 or
5 substituents selected framhal o 0 ORa,

NRbRc, O BY¥Are QSRR ) ﬁ!ﬁi?@ge@@(ﬁ%omm COQ@ZQI(-'QEIQE‘e @18l kyl and

01-6 | og W T, cally
accepthgbl eé@f{)amﬁ%e%{!%?t%a x‘&%%ﬁlt@ %h%aqogéuel er WIH?ﬁ&%‘IQ carbon atomto
whi ch t hegortaaihgond dromore(tﬁmbdfybbnds lkard mnﬁtortmh;alsupstﬁutmiwttmmeﬂ, 34h 1, 2,

3, 4 or 5 s ti Euents sel ected from hal ogen, ON, oxo, ORE, OC(0)Ra,
OC( 0) ORa, ONRIRSUPEYIYFRIS: c(0) ORa, C(0) NRoRc, S(0)Ra, SO2Ra SOZNRbRc 01_6
al kyl 10and 01 § hal oal kyl . 9. The compound of claim 8

phar maceut i cal Ry 3lc@a5h UEresise istinde de%@@@%e(ﬁ?ﬁ’oﬁhﬁyqiégﬂig@mer with

t he carbo t hct 0

cycl opr op?/\l@’F ?ynt?lﬁﬁb%\%'bﬁ ?%&Qﬁtc%f% cﬁcyc ?!Ryl ggtglaok%g

subst i@ ut 8B mientbered metérpcydcloalkﬁl §t83mennhzmradshe16rosg¢lealﬂ<edylt Cam bl ogen, ON,
0XO0, a, Ra RbRc 0) Ra, Q) ORa 0) NRbRe,  S(0) Ra,
SC2Ra, so@mmbﬁé)@ﬁ%fog(fg &mér‘a%reglh%tcé%) ga}”lle%e' epgh O?ﬁ%ggéﬁﬁ@iyhd(o% claim
9, or a ppg Xy CeRY é%l@alﬁﬂ' bggf&%@@fken %@h{bnﬁﬁer@ d R6

t oget her W|th the car on atomto are 20bound formcgcl obut yl
opt i onal | hetanpsydealkyd3+8 membered hsteracmioak@mms@s ot :Cmelami ¥d from

&1 0y Nre S0 Biner Syl el SRRk T KA e ol w1215

15 or5 R substituents:

RP and R®, at each occurrence, are each independently selected from
hydrogen, C1 alkyl, C1¢ haloalkyl, C,.s alkenyl, Co¢ alkynyl, Cs.g cycloalkyl,
Cs.g cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ce.10 aryl, C7.11 aralkyl, 5-10 membered heteroaryl,

20 C(O)RY, C(O)ORY, C(O)NRR! and SO.R?, wherein each of the C1.6 alkyl, Ca.s
alkenyl, Co6 alkynyl, Cs_g cycloalkyl, Cs.g cycloalkenyl, 3-8 membered
heterocycloalkyl, 3-8 membered heterocycloalkenyl, Cs.19 aryl, Cr7.11 aralkyl
and 5-10 membered heteroaryl groups is optionally substituted with 1, 2, 3, 4
or 5 R" substituents;

25 RY, at each occurrence, is independently selected from hydrogen and
C1_6 aIkyI;

R®, at each occurrence, is independently selected from hydrogen, CN,
OH, C1. alkoxy, C+.6 alkyl and C1.s haloalkyl;
R", at each occurrence, is independently selected from halogen, CN,
30  OR", OC(O)R", OC(O)OR", OC(O)NRR!, NRR/, NR‘C(O)R", NR‘C(O)OR",
NRIC(O)NR'R/, NRYC(O)C(O)NR'R!, NRC(S)R", NRC(S)OR", NR'C(S)NR'R,
NRIC(NR®*)NR'R!, NR’S(0)R", NRISO,R", NR'SO,NR'R!, C(O)R", C(O)OR",
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11. The conpound of claim 10, or a pharmaceutically acceptable salt 25
thereof, wherein R5 and R6 together with the carbon atomto which they are
bound forwooytlicbessyl optionally substituted with one oPCTWS201al033pehs. 12.
The conpound of claim 11, or a pharmaceutically acceptabl e salt t her eof

wherein Rp %WR'?\B é@gr )\@ﬁzrh CE)(Q?NFq@b@Wﬁ?Np RDIS‘Pgut ( Rﬂ“ bound

forma gro sel ect cycl 0 rocyc
30di f | uor SQQNRﬁBbWJe.8Ikﬂ$1 él'haloatklyb(ﬁltr@calbén)dl@m mlk@nylwﬁeb@yoloahwl conpound

For mul & VA7 SHEOasRY S5 biasioe ol EEemR el 4 Eo0ERN | ndependent 'y
sel ect ed heRAbiyisaraty. balaon candaPAiu adksth o mddpeiensermaynd of claim

13, wherein one of hydrogen and the other is halogen. 15. The

conpound whetgiieachof th@l@helaﬂ(yﬂ Hez-halkeg¥nCan @lmyhiCe si gycloal leyh,

The. compotrdoaretiiapid RRRhed BeRbrBIRbIREL 2 ke, i Li 29' -
confi gur ahb®@RodydidulkEHPECS mtarylome 1aﬁﬂilmran@|r6 Hbensobmhsterddrglg.  17. The
conpound of any one of clainms 13-16, wherein one of Rmand Rn is hydrogen

and the oBFRIPSIS opfippalieubstibated it tohpbdrl DR gHYsiEHENSt clains 1 to 17,
or a pharnmaceuti cal I¥ acceptabl e salt thereof, wherein R7 is phenyl

optional |y subst IWQuReSUthtlherl’fS bpund to 4 $ingle caiben Atarenpgethsr avthetief r om
hal O9Fg" ga\lr'bo?l %qu hl%:(ﬂqu gr’e both bound, form a group selected from

carbonyl, Csg cycloalkyl and 3-8 membered heterocycloalkyl;

RY, at each occurrence, is independently selected from C.6 alkyl, C16
haloalkyl, phenyl, naphthyl, and C7.41 aralkyl, each optionally substituted with
1, 2, 3, 4 or 5 substituents selected from halogen, CN, OH, C4 alkoxy, C1¢
15 alkyl and C1 haloalkyl,

R", at each occurrence, is independently selected from hydrogen, C1.6
alkyl, C4 haloalkyl, C,s alkenyl, Co4 alkynyl, Cs g cycloalkyl, Cs g cycloalkenyl,
3-8 membered heterocycloalkyl, 3-8 membered heterocycloalkenyl, Cg.1o aryl,
C7.11 aralkyl and 5-10 membered heteroaryl, wherein each of the C1.s alkyl,
20  Cos alkenyl, Cos alkynyl, Cs.g cycloalkyl, Cs.s cycloalkenyl, 3-8 membered
heterocycloalkyl, 3-8 membered heterocycloalkenyl, Cs.19 aryl, Cr7.11 aralkyl
and 5-10 membered heteroaryl groups is optionally substituted with 1, 2, 3, 4

or 5 R* substituents:;

R'and R, at each occurrence, are each independently selected from

25 hydrogen, C15 alkyl, C4¢ haloalkyl, C, alkenyl, Cs¢ alkynyl, Cs.s cycloalkyl,
Cs.g cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ce.10 aryl, C7.11 aralkyl, 5-10 membered heteroaryl,
C(O)RY, and C(O)OR?, wherein each of the C+. alkyl, C.6 haloalkyl, Co
alkenyl, Co6 alkynyl, Cs_g cycloalkyl, Cs.g cycloalkenyl, 3-8 membered

30 heterocycloalkyl, 3-8 membered heterocycloalkenyl, Ces.1o aryl, C7.11 aralkyl
and 5-10 membered heteroaryl groups is optionally substituted with 1, 2, 3, 4
or 5 substituents selected from halogen, CN, OH, C1. alkoxy, C+6 alkyl and
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OC(0) ORa, OC(0) NRbRc, NRbRc, NRAIC(0)Ra, NRIC(0)ORa, NRIC(0) NRbRc,

NRAC( 0) C(0) NRbRc, NRIC(S)Ra, NRAC(S)ORa, NRIC(S)NRbRc, NRdIC(NRe) NRbRc,
NRAS( 0) RawoONRIAG248a, NRASO2NRbRc, C(0) Ra, C(0)0Ra, C(0) RRDRS201TOS6Ra,

C(S) ORa, C(S) NRbRc, C(NRe) NRbRc, SRa, S(0)Ra, 5SO2Ra, SO2NRbRc, 01-6 al kyl,
01 6 hal oel aioan?yLﬁ al kenyl, 02_6 al kynyl, 03-8 cycloal kyl, Cm
cycloalkenyf 8 ‘nmenber ed heterocycloalk I 3-8 nenbered

het er ocycl oal k BRYL; 7 0 r

het eroaryl, wher! e‘JT] neeg:@—?l]&uflre%he 8 H%ép(ﬁ(o%lnlﬂyé? e%?&il ﬁeﬂn héisggﬁ’Gégr kynyl ,

03-8 cycl OM,IG1s alRdxy8 mygll‘dﬂ!dﬂﬁ%ralkyl) NE®+ mmrzeNHmOe)cogamyQal kyl, 3-8
menber ed 10heterocyc| oal keﬁé( 06 10 arvyl aral kyl and 5-10 nenbered

he}3 er oar yNMir(GUfs-11 aragpti Cup S LN'éQ(W@ﬁ7 1, arglkyg, OQ(Q}Q@ Rf
oh Stlguetgfk?alqé@)agccept E%FQO@@Q %Camél EDV\ELOYC')@' r%lktyP é(g))(:?r o

phar maceu sal't 'ther e menber ed
het er oar yalkgpﬂ(&)@bhyarsaMt(E(t@J)m andlkyl, 03(0200311 aradj«yl ECﬁanhikyll, Cuent s

bR, N Ee@%}wﬁ %a%]b% 'o@é&x%@@wﬁmﬂ%@m&@q@eﬁwﬁ%ﬁnﬁw b Ra,

NRAC( S) OR@ cg( Q)BetitVRENARS, ANRIBO2NRbRE
C(0)Ra, C(6 NRbEc 24 NRbRC, € NRe) NRoRc, SRa,
S(0) Ra, ssn |tu@ﬂ§NRItht$d rors lcyll6 alquya N, Kitls, alkyp), Ol(ghkehpl),, 02-6

ot er L0y MR SR ORGSR SR Pl Sk 2R NG 01Q6m 14

aralkyl anaratkykO0 nenbered heteroaryl, wherein each of the 01_6 alkyl, 02_
al kenyl, 02_6 al kynyl, 03-8 cycIoaIkyI 03-8 cycl oal kenyl, 3-8 menber ed

het er ocycl oal kyt twcS")R8 sGBgtti’cﬁéﬁfi Mrﬁft%cé@lh@@ &&Bph atélf,_ e@ﬁé’r‘wﬂ@ﬁ)ell

aral kyl and 5-10 nenbered heteroaryl 25groups is optionally substituted
with 1, 2cabongatom © WWhich ey altajbmhsbounzloforrme cadrpyligtoust, claim 19, or a
pharmaceutically acceptable salt thereof, wherein R7 is pyridyl optionally
substituted w trhisl), 120r3, 4 or 5 substituents selected from hal ogen, ON,
oxo, ORE, OC(0)Ra, 0OC(0)0ORa, OC(0)NRbRc, NRbRc, NRAC(0)Ra, NRdIC(0)ORa,

NRAC( 03 NRbRc, B0aiNeSH 6ddurEnyBhiRele blﬁd@ﬁtﬁb i8aD, 1N5m3( S) ORa, NRAC( S) NRbRc,
NRAC( NRe) NRbRc,  NRAS( 0) Ra, NRdSOZRa NRISO2NRbRe, C(0)Ra, C(0) ORa,

C(0) NRbRc, C( Sb@o CopPBagd C(S) NRbRc, C(NRe) NRbRc SRa, S(0)Ra, SO2Ra,
SO2NRbRc, 01_6 alkyl, 01 6 haloal kyl, 02_6 al kenyl, 02 _6 al kynyl, 03-6
cycl oal kyl 03- e;lotp@I kenyl, 3-6 rrenbered het erocycl oal kyl, 3-6 nenbered
heterocycloalkgnyl phenyl, na hthyI 07_11 aral kyl, and 5-10 nenbered

03-5 oyl Bl ky 58&%@@1'*8&%1%& Do BiEthas RO TG, D

menber ed fgter agicedinahkeoy! , 06_10 aryl, 07_11 aral kyl and 5- 10 rrenbered
het er oar yl

20 3. The compound of claim 1, or a pharmaceutically acceptable salt

thereof, wherein mis 1.
4. The compound of claim 3, wherein R® and R? are each hydrogen.

5. The compound of any one of claims 1 to 4, or a pharmaceutically

acceptable salt thereof, wherein R® and R® are each C1 alkyl.

25 6. The compound of claim 5, or a pharmaceutically acceptable salt
thereof, wherein R® and R® are each methyl.

7. The compound of any one of claims 1 to 4, or a pharmaceutically
acceptable salt thereof, wherein R®> and R® together with the carbon atom to
which they are bound form a group selected from Csg cycloalkyl, Cs.g

30 cycloalkenyl, 3-8 membered heterocycloalkyl and 3-8 membered
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groups is optionally substituted with 1, 2, 3, 4 or 5 Rf substituents.

The conpo

wher ei n RYOi281123p888i dyl optionally substituted with 1, PCTAIS261 1083654

substi tue

NRd S02NRb BeleceaOy ¢, haﬂz:é@e)rt)réél\,l, B ORD RC(Q)RS) Q@(OODE ORR" RC(CSOWRC

C( NRe) NRb
al kenyl ,
heterocyc
ar al kyl ,

al kenyd ,
heterocyc

21.

und of claim 20, or a pharmaceutically acceptable salt thereof,

nts selected from hal ogen, ON, oxo, ORE, OC(0)Ra, OC(0)ORa, 10

NROCLS) Pt IR IRV Ear e R SR N b BRIVt soore

6.al k 6 hal oal kyl, 02_6
g’ioééglakgﬁé?\}@%% g%?% é%%!%gh’éﬁ%y@l‘ 63?‘&1/&%” €i8.6 menber ed
harla W 3-6 nenbered heterocycl oal kenyl, phenyl, naphthyl, 07_11
and 5-10 nmenbered heteroaryl, wherein each of the 01 6 alkyl, 02_6

g2_0 fl*b XgHipoufi: @r&é(ﬁL?aéH‘é’tghaﬁ% kQW SE0ftapiE" s%lltm?”befed

07_11

oal ky nenbere et erocycl oal keny

ar al kyl athbréoﬂ&/hmrbd? ‘eahchBf ¢ogathgt wRI@@n@uplsbqnsatopthoomlalbhyheyjbm: i tuted
3 5 t f f
poi o oo e HRSLOMRIT pusd Bt LRGBS Y aBbecr” wherorn x 1o

with 1, 2
clains 1
a bond.

Xlil(a), o

10

15

20

25

30

8§bstﬂ}&1t§f§a&5ﬂé@fr@fn GaiBGEH 2BN

r phar maceutical ly accCe tabf e salt thereof:

R%Rc C(O)R?, C(0)OR?, C(O)NRR’, S(O)R?, SO,R?, SO,NR® Rc C16alkyl
and C4 haloalkyl.

9. The compound of claim 8, or a pharmaceutically acceptable salt
thereof, wherein R® and R® together with the carbon atom to which they are
bound form a group selected from cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl, each optionally substituted with 1, 2, 3, 4 or 5 substituents
selected from halogen, CN, oxo, OR?, OC(O)R?, OC(0)OR?, NR°R®, C(O)R?,
C(O)OR?, C(O)NRPR?, S(O)R?, SO,R?, SONRPR, C15 alkyl and C1.¢
haloalkyl.

10.  The compound of claim 9, or a pharmaceutically acceptable salt
thereof, wherein R® and R® together with the carbon atom to which they are
bound form cyclobutyl optionally substituted with 1, 2, 3, 4 or 5 substituents
selected from halogen, CN, oxo, OR?, OC(O)R?, OC(0)OR?, NR°R®, C(O)R?,
C(O)OR?, C(O)NRPR?, S(O)R?, SO,R?, SO.NRPR, C1 alkyl and C1.¢
haloalkyl.

11.  The compound of claim 10, or a pharmaceutically acceptable salt
thereof, wherein R® and R® together with the carbon atom to which they are
bound form cyclobutyl optionally substituted with one or two halogens.

12.  The compound of claim 11, or a pharmaceutically acceptable salt
thereof, wherein R® and R® together with the carbon atom to which they are
bound form a group selected from cyclobutyl, 3-fluorocyclobutyl and 3,3-
difluorocyclobutyl.

13. The compound of claim 10, wherein the compound is of Formula V(a)
or V(b), or a pharmaceutically acceptable salt thereof:
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R3(CRBRO)nNi NN | R4 Formula Xll(a). WD 2011/133888PCT/US2011/033614 24.
The conmpound of any one of clains 1 to 23, or a pharmaceutically acceptable
salt therwof2p1nvit3zssei n R2 i s phenyl optionally substitut@dTiseén1033624 3, 4
or 5 substituents selected from hal ogen, ON, (CH2)nORa, (CH2)nOC(0)Ra,
(CH2) n0C( 0) ORa, (CH2) nOC( 0) NRbRe, ((@GH2) nNRbRc, (CH2) nNRAC(0) Ra, 5

(CH2) NNRdC( 0) ORa, (CH2) nNRdAC( 0) NRbRc, (CH2) RURd R)) C( 0) NRbRc,

(CH2) NNRdC( S) Ra, (CH2) nNRAC(S) ORa, (CHZ) NNRdACASYNRbRc,

(CF12) nNRAC( NRe) NRbRc, ( CH2) ) ndSOZRa (CF12) nNRASO2NRbRc,
( CH2) nC( 0) Ra, (CI-lZ)nC(O)(E%’a , C(S)Ra, (CHONC(S)ORa,
(CHAC( S) NRbRc, (CH2) nC( NRe) NRbRc N 2) nS(0) Ra, (CH2) nSO2Ra,
(CH2) nSOZNRbRc, 01 6 al kyl, ’ 6 al kenyl, 02-6 al kynyl,
(CH2) nC3_8 cycl oal kyl , (CH2) g3 pels gt oal kyl,  (CH2) nphenyl ,
(CH2) nnapht hyl and (CH2) n5-10 nenbered het e[oaryl wherein each of the 01_6
al kyl, 02_6 al kenyl, 02_6 al kynyl, (CH2)nC3l 8 cycl oal kyl, (CH2)n3-8
menber ed het erocycl oal kyl, (CH2) nphenyl 153 CH2) nnapht hyI and (CH2)n5-10
menbered heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5
Rf substituents. Formula V(a)

R1
X
/ | \ N R8 R9
)\ RY
R3 N N
|
RM R

Formula V(b)

5 wherein R™ and R" are each independently selected from hydrogen, halogen
and C45 alkyl.

14.  The compound of claim 13, wherein one of R™ and R" is hydrogen and
the other is halogen.

15.  The compound of claim 14, wherein the halogen and R are in a trans

10 configuration with respect to one another on the cyclobutyl ring.

16.  The compound of claim 14, wherein the halogen and R are in a cis

configuration with respect to one another on the cyclobutyl ring.

17.  The compound of any one of claims 13-16, wherein one of R™ and R"
is hydrogen and the other is fluorine.

15 18. The compound of any one of claims 1 to 17, or a pharmaceutically
acceptable salt thereof, wherein R’ is phenyl optionally substituted with 1, 2,
3, 4 or 5 substituents selected from halogen, CN, oxo, OR?, OC(O)R?,
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25. The conmpound of any one of clains 1 to 23, or a pharmaceutically
acceptabl e salt thereof, wherein R2 is 5-10 nenbered heteroaryl optionally
substitutwo 20i1r133888 2, 3, 4 or 5 substituents sel ected Pcomsh@ahogsmny ON,
oxo, 20 (CH2)nORa, (CH2)nOC(0)Ra, (CH2)nO0C(0)ORa, (CH2)n0C(0) NRbRc,

SrRriadies Goehiniaipctiee
SRR TR e
Elal o?al kyl , ol Ogm?lgl (kcgﬁga é@% al ky R*(F@H@éﬂﬁ@cg 8 cy cI oaI kY y( CH2) n3- 8
menbered BELR 08PeNBIREYE 16 @'K)‘lZQ’ani@ﬂQﬁHky'(@k-@??kﬁﬁﬂhﬂayslanaﬂiw (@) n5- 10

akynyt . a5 R e JERRRENE 30 eyt iR el P RydTBer,

( CH2) npheRgtero¢ydi&al f‘(BM@ar?l“d)A@b@lIﬂ)ﬁ éﬁbaerm@feﬁfﬁbére@we@aw |grOUps i's

optionally substitute 4 or substituents. 6. The

conpound We&'ﬁl%\cbl’?fﬂdﬁca @H@ﬂr@m@'ﬁ?@ﬂlpy @HW@M Shslsccysinalkyl 1 Genr eof |
wher ein Rﬁ éléalﬁ?hﬁcﬁ%dme r?%.rh!e the cﬁéfél%(ﬂ} azomﬁ?r%éarééf' pyridazyl,

triazyl, rany pyrrolyl, i ophen I sot hi azol yl

t hi adi@zohgterocyciaalkgmy, ®§Q>Ga'ylo0ﬁl1q aradlad ianzidd- 0, memrbdeerbhe/tleroaryll azolyl and
tetrazolyl, each optionall ubt| ed wth 1 .2, 3 or 4 substituents

sel ect ed QWSH%OB@@'H""'R’SSL@%’“ Y8 W'&“CLZ% r?ﬁﬁaor Q a—é§%@€@3tﬁa ( CH2) n0C( 0) ORa,
(CH2) n0OC( 0) NRbRc, (CH2) nNRbRc, nNRdCi (CH2) nNRdC( 0) ORa,

(CH2) nNRd(téO) Nﬁbﬁ@ommmm@)@%qlm to (‘@—Q') AaRRapageically

d

() NG5 R SR, o R MR N Repucnaly

( agg Eg(( gsous@ntutb@l v(nm242) %, gp N%Bubst(tagb@_slr@(l@éaea fro(m:HaDdgéhst@x, o, ) nSC2Ra

{ o) PS03 C(@% {ggfé?o e S B Th LG EVES STl k ?%ta o
CH2) nC3 c((gt% mpﬁ:Q b a CH2

ECHZ% Rnap Gglqg %III\‘ZR g@%\gﬁbﬂ?ed h(g%{esl?lgarqﬂﬁﬁd gﬁel% eagh 012 n!tohgmll%

al kyl , ozNaR @(S)NR‘PRC NR%:(NR?W@ RC, (NRB(@OB NRISOFAT, INR scomﬁm% 8

rerber o4 PobgSRIEN RO METE) PHRTEY o hER BIGRIS cINRAGER®,10,
gfccz BPZL : ?‘fgﬁ@)@? SUURCSMRKMC Of | ChRYIMGI 8 habalRyIPOE BRERYE, isal iy
20  alkynyl, Cs.s cycloalkyl, Cs.s cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8
membered heterocycloalkenyl, Cs.10 aryl, C;.11 aralkyl, and 5-10 membered
heteroaryl, wherein each of the C4¢ alkyl, Co alkenyl, C,4 alkynyl, Cs g
cycloalkyl, Cs.g cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered
heterocycloalkenyl, Ces.10 aryl, Cz.11 aralkyl and 5-10 membered heteroaryl

25  groups is optionally substituted with 1, 2, 3, 4 or 5 R' substituents.

20. The compound of claim 19, or a pharmaceutically acceptable salt
thereof, wherein R is pyridyl optionally substituted with 1, 2, 3,4 or 5
substituents selected from halogen, CN, oxo, OR?, OC(O)R? OC(O)OR?,
OC(O)NRPR®, NRPR®, NRC(O)R?, NR?C(0)OR?, NRC(O)NR°R®,

30  NRYC(O)C(O)NRPR®, NRYC(S)R?, NRYC(S)OR?, NRIC(S)NRR?,
NRIC(NR®)NRPR®, NR?S(O)R?, NRYSO,R? NR!SO,NR°R®, C(O)R?, C(O)OR?,
C(O)NRPR, C(S)R?, C(S)OR?, C(S)NRPR®, C(NR®)NRPR’, SR?, S(O)R?,
SO,R?, SO,NRPR®, C15 alkyl, C1s haloalkyl, C. alkenyl, Cos alkynyl, Cas
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t hereof, wherein R2 is selected frompyridyl, pyrimdyl, pyrazyl,
pyridazyl, 20triazyl, furanyl, pyrrolyl, thiophenyl, thiazolyl,

i sot hi azovol2p1vissssdi azol yl , oxazonI |soxazonI oxadi ®£mIugke1tiosdedazol yl ,
triazolyl and tetrazolyl, each optlonally substituted with a substituent

sel ect ed E&&H%I@Hg) %Qg%%lﬂ%n na. é%ﬁ&%@ﬁ\&@@&ygwﬁy BLE ARdhbyr Ubsg' tuted

with 1, 2 or nal stltuents sel ect rom a ogen,

( CH2) n%he(@@dmﬁ)mhaw (reHRYm0,GC 03 0Ralky(, Gﬂﬁ)fmc(mémﬁbml (CH2) nNRbRe,

(5 MRy (R LA BB .
( CH2) nNRA g RHAIRIIRE 5. KR SNb&ed HERHNBE D%mérﬁb@ﬁe@'\'m SO2Ra,
( CH2) nNRd 2NRbB% @5‘% ?Ra (CH2) nC( 0) ORa, ~ ( CH2) nC( 0) NRDRC, 30

( CH2) niY( spe@roqmlmﬁ)fém aryk:@z)mex@;yumﬂ& 10 cremhEladReRAMY, ( CH2) nSRa,

2 e A A RO T R gl L0 0

et or 0ot y 21 BRSO it o8 SPRGM oA RSO3 ol yny!

( CH2) nC3_theryst, Oeieih, RK@Q%%«%W ngﬁ@@&ryeéhtﬁﬂhﬁé@wm' o loyl, or(53HZ) nphenyl
(CH2) nnapht hyl and (CH2) n5-1 ered heteroaréc(grou ps is t| onal |y

substl t ut edbstituents sejzectej framohalegan, SMboxe + QRAL MR, (@M ound of claim

from er agﬁ(b}gﬁa %bﬁym@rﬁbl ﬁﬁhég(;&g'giﬂ %(t%g th?aé?aggf §|d

oxazol yl , NRS'ex@30 NRbcR@aN]M F RAGI870 R?INRE'@ bc and tetrazol yl,
each option ubstl t ut ed wit 2 C(O Rc. The conpound of claim
or & H@%&BEMR& NR aé@é%t MRSOR hﬁ%@'@h@%ﬁ WHOIE S (RAORS, sel ect ed

from pyri bt I ik d au pyrrolyl,
t hi ophenyﬁXb IH|Ra|{f§dlr@y(%)ﬂhl ‘'sot ni azb%@f\lt hi a§(§$§ @WO?gzbﬁwyél "soxazol yl
oxadi azol $O,RP NGB RF,, Cig alaglolyk harahikyet Caz alkghyl, eagfalkwtyi (maasl |y
substituted w CH2) nNR4JC( 0) Ra, wherein S menber ed
et or bty PRIV, CoachOBRHEoNA RS MATHRSeO taarayehatky 2 S mameSiadd 1| onal
subst i t UeRbRrSIRSIREhY I/ HBAYR! Ry B CarBikyl, G 519BHnembered

heteroaryl, wherein each of the C4¢ alkyl, Co alkenyl, C,4 alkynyl, Cs g

cycloalkyl, Cs.g cycloalkenyl, 3-8 membered heterocycloalkyl, 3-8 membered

heterocycloalkenyl, Ces.10 aryl, Cz.11 aralkyl and 5-10 membered heteroaryl

20 groups is optionally substituted with 1, 2, 3, 4 or 5 R' substituents.

22.  The compound of any one of claims 1 to 21, or a pharmaceutically
acceptable salt thereof, wherein X is a bond.

23. The compound of claim 22, wherein the compound is of Formula Xll(a),

or a pharmaceutically acceptable salt thereof:

R']

X\
)\ (CR®R), R7
N N

25 R*

Formula Xll(a).
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(CH2) n0C(0) Ra, (CH2)n0OC(0)ORa, (CH2)nOC(0)NRbRc, (CH2)nNRbRc,

(CH2) nNRdC(0) Ra, (CH2) nNRdC(0)ORa, (CH2) nNRdC(0) NRbRc,

( CH2) NNRMZO) G(B3RbRc, ( CH2) nNRAC( S) Ra, (CH2) nNRAC( S) ORaT/US2011/033614
(CH2) NNRAC( S) NRbRc, (CH2) nNRAC( NRe) NRbRc, (CH2) nNRdS(0) Ra, 20

(G0} nCl S RRDRL é%@ﬁ““@%?@%%@%‘ﬁs%R}%é%m%ﬁ%ﬁﬂv

( CH2) n|Cf( Naec)emgaehsaatcthmenﬁﬂaher(eagm | ESPORMRA optiohal)ynSeRated @HLh) hS2 gRbRc

01 6 01

oy ogl) B! « Eg w‘?@ %%%I@gédﬁ@?@%&%r%ﬁ%&@z&é% @%@?@&‘53? .

25(CH2 nn?@%} %gjé HOENRPRAr Oo)Reach o t he

nerberd E@He)hlgay@((g)@ y|(cw2mu3“:ﬁ?¢ﬁaﬁa PR ((@hmm%{%agczl(g%ﬁy%m% To
nber ed 2 1, 2, 3, 4 5

%e sﬁ[)gtl BgHg)fﬁﬁﬁékﬁi)gi @@6@%@@@@% é‘?géﬂ&%b&%}ﬁg %Uh;r maceuti cal | yor

accept abl |s LNR%@\QR@NRWe(@HQnmds RS, gﬂHggNRétsmla?nfuranyl pyrrolyl,

thladlazol , _oxazol |soxazolyl

ZQQSPQ?QY' INRESOUNRRE L s GH Ralga &6 L(caam@ﬁw?w v
b 01 6
St R NS AR CHEER e e sen 020 0
3 addiaio 2)8 8RS ((GHW8(©)RE] (GH.-9, b1 HbRGENN B 6
S i, flaretn e
( CH2) nNRd BIR 2 2) NNR a,
(G2 nsra 0P8y Sl PR terp R e ST e GRS o) ¢
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(CH2) nORa, (CH2) nOC(0) Ra, (CH2) n0C(0)O0Ra, (CH2) n0OC(0) NRbRc, ( CH2) nNRbRc,
(CH2) nNRdeO) Rﬁhemn(nd@)dmﬂ @G{aolam—m)tmlﬂladm( ﬁ)pNRb“Raceutlcally
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(CH2)sNRSO,R?, (CH2).NRSO,NRR®, (CH2).C(O)R?, (CH2).C(O)OR?,

25 (CH2).C(O)NRPR®, (CH.),C(S)R?, (CH2),C(S)OR?, (CH2).C(S)NR°R®,
(CH2),C(NR®)NRPR®, (CH2),SR?, (CH2):S(O)R?, (CH.),SO2R?,
(CH2)nSO2NRPR®, C1 alkyl, C1.s haloalkyl, Ca. alkenyl, Cas alkynyl, (CH2):Ca.
g cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CH2).phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl, wherein each of the Cx.

30 g alkyl, Cos alkenyl, C,6 alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8 membered
heterocycloalkyl, (CHz)phenyl, (CH2).naphthyl and (CH2),5-10 membered
heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5 R" substituents.

26. The compound of claim 25, or a pharmaceutically acceptable salt
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25( CH2) nnapht hyl and (CH2) n5-10 nenbered heteroaryl groups is optionally
substituted with 1, 2, 3, 4 or 5 Rf substituents. 32. The conpound of any
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phar naceu(@ﬁ@)LNR@@‘F(QF(U)NIRbRF @w)mﬁ‘&ﬁsonér(@m JINRIGIsOREceut i cal

corrp05|t|on is farmla for oral |rg%)‘51 CHsubc(yt anequs, parenteral,
I

i nt r aveno(fst2hNRrGHINER" R i %HaaNRd@"éﬁﬁs)&’éﬁ’r ﬁmNBp%(rQ)Poneal
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10 (CH2),C(O)NRPR®, (CH2).C(S)R?, (CH2):C(S)OR?, (CH2),C(S)NR"R?,
(CH2):C(NR®)NRPR®, (CH2),SR?, (CH2),S(O)R?, (CH2),SO2R?,
(CH2)nSO2NRPR®, C1 alkyl, C1.s haloalkyl, Ca. alkenyl, Cas alkynyl, (CH2):Ca.
g cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CHz),phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl, wherein each of the Cx.

15 s alkyl, Co6 alkenyl, Co6 alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8 membered
heterocycloalkyl, (CHz)phenyl, (CH2).naphthyl and (CH2),5-10 membered
heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5 R" substituents.

27. The compound of claim 26, or a pharmaceutically acceptable salt
thereof, wherein R? is selected from pyridyl, pyrimidyl, pyrazyl, pyridazyl,
20 triazyl, furanyl, pyrrolyl, thiophenyl, thiazolyl, isothiazolyl, thiadiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, imidazolyl, triazolyl and tetrazolyl, each
optionally substituted with a substituent selected from (CH.),C(O)OR?® and
(CH.).C(O)NRPR®; and optionally substituted with 1, 2 or 3 additional
substituents selected from halogen, CN, oxo, (CH32),OR?, (CH2),OC(O)R?,
25  (CH.),OC(O)OR?, (CH,),OC(O)NRPR®, (CH,).NR"R®, (CH,),NRC(O)R?,
(CH.).NR?C(0)OR?, (CH,),NRC(O)NRPR®, (CH,),NRYC(O)C(O)NRR?,
(CH2)nNR?C(S)R?, (CH2).NR?C(S)OR?, (CH2),NRIC(S)NR°R?,
(CH2).NRIC(NR®)NRPR®, (CH2).NRS(O)R?, (CH2).NRISO,R?,
(CH2),.NRISO,NR°R®, (CH2),C(O)R?, (CH2),C(O)OR?, (CH.),C(O)NR°R,
30 (CH2)nC(S)R?, (CH2),C(S)OR?, (CH2).C(S)NRPRS, (CH,).C(NR®)NRPR®,
(CH2)nSR?, (CH2)nS(O)R?, (CH2),SO2R?, (CH2),SO2NRPR®, C1 alkyl, C16
haloalkyl, C..s alkenyl, C..6 alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8
membered heterocycloalkyl, (CHz),phenyl, (CH;),naphthyl and (CH;),5-10
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1540. The pharnaceutical conposition of claim 39, wherein the pharnmaceuti cal
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peri phera
and tetrazolyl, each optionally substituted with (CH2),C(O)NR°R®.
29. The compound of claim 26, or a pharmaceutically acceptable salt

10 thereof, wherein R? is selected from pyridyl, pyrimidyl, pyrazyl, pyridazyl,
triazyl, furanyl, pyrrolyl, thiophenyl, thiazolyl, isothiazolyl, thiadiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, imidazolyl, triazolyl and tetrazolyl, each
optionally substituted with (CHz)nNRdC(O)Ra, wherein R? is C1 alkyl or 3-8
membered heterocycloalkyl, each optionally substituted with 1, 2 or 3

15 additional substituents selected from halogen, CN, oxo, (CH2),OR?,
(CH2),OC(O)R?, (CH2),OC(O)OR?, (CH2),OC(O)NR°RS, (CH2).NR°RS,
(CH.).NR?C(0O)R?, (CH,).NR?C(O)OR?, (CH,),NRIC(O)NR"R?,
(CH,).NR?C(O)C(O)NR’R®, (CH,),NRC(S)R?, (CH,).,NRC(S)OR?,
(CH2)nNRC(S)NRPR, (CH2).NRC(NR®)NR°R’, (CH.),NR?S(O)R?,

20 (CH2).NRYSO2R?, (CH2):,NR*SO:NR’R®, (CH.),C(O)R?, (CH2),C(O)OR?,
(CH2),C(O)NRPR®, (CH2).C(S)R?, (CH.),C(S)OR?, (CH2),C(S)NR"R?,
(CH2),C(NR®)NRPR®, (CH2),SR?, (CH2):S(O)R?, (CH.),SO2R?,
(CH2):SO2NRPR®, C1 alkyl, C1.6 haloalkyl, Co6 alkenyl, Co alkynyl, (CH2)nCs.
g cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CH2).phenyl,

25  (CHgy)snaphthyl and (CH3),5-10 membered heteroaryl, wherein each of the
C16 alkyl, Co6 alkenyl, Cy¢ alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8
membered heterocycloalkyl, (CHz).phenyl, (CH2),naphthyl and (CH2),5-10
membered heteroaryl groups is optionally substituted with 1, 2, 3, 4 or 5 R’
substituents.

30 30. The compound of claim 29, or a pharmaceutically acceptable salt
thereof, wherein R? is is selected from furanyl, pyrrolyl, thiophenyl, thiazolyl,
isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, imidazolyl, triazolyl
and tetrazolyl, each optionally substituted with (CH.),NR?C(O)R?, wherein R?
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is selected from C1 alkyl, C1¢ alkyl-OH and C4 alkyl-NH,, each optionally
substituted with 1, 2 or 3 additional substituents selected from halogen, CN,
(CH2),OR?, (CH2),OC(0)R?, (CH2),OC(0)OR?, (CH2),OC(O)NR°R®,
(CH2).NR°RS, (CH2).NRYC(0O)R?, (CH2).NRC(O)OR?, (CH2).NRIC(O)NRR?,
(CH2).NRSO,R?, (CH2),NRSO;NR"R?, (CH2),C(O)R?, (CH.),C(O)OR?,
(CH2),C(O)NRPR®, (CH,),SR?, (CH2),S(0)R?, (CH5),SO2R?, (CH2),SO.NR°RS,
C1.6 alkyl, C16 haloalkyl, Co.6 alkenyl, Co.s alkynyl, (CH2),Cs.s cycloalkyl,
(CH2)n3-8 membered heterocycloalkyl, (CH2),phenyl, (CH2),naphthyl and
(CH2)n5-10 membered heteroaryl.

31.  The compound of claim 25, or a pharmaceutically acceptable salt
thereof, wherein R? is selected from indolyl, indazolyl, benzimidazolyl,
benzoxazolyl and benzoisoxazolyl, each optionally substituted with 1, 2, 3 or 4
substituents selected from halogen, CN, oxo, (CH,),OR?, (CH,),OC(O)R?,
(CH,),OC(O)OR?, (CH,),OC(O)NRPR®, (CH,),.NR"R®, (CH,),NRC(O)R?,
(CH.).NR?C(0O)OR?, (CH2),NRC(O)NRPR?®, (CH2),.NRC(O)C(O)NRR?,
(CH2)nNR?C(S)R?, (CH2).NR?C(S)OR?, (CH2),NRIC(S)NR°R?,
(CH.).NRIC(NR®)NRPR®, (CH,),NRS(O)R?, (CH,),.NRISO,R?,
(CH.).NR?SO,NR’RS, (CH.),C(O)R?, (CH,),C(O)OR?, (CH2).C(O)NR°R®,
(CH2)nC(S)R?, (CH2):C(S)OR?, (CH2).C(S)NR’RS, (CH2).C(NR®)NRPRS,
(CH2)nSR?, (CH2)nS(O)R?, (CH2),SO2R?, (CH2)nSO2NRPR, C1.¢ alkyl, C1g
haloalkyl, C,. alkenyl, C,¢ alkynyl, (CH2),Cs.s cycloalkyl, (CH2),3-8
membered heterocycloalkyl, (CHz),phenyl, (CH;),naphthyl and (CH;),5-10
membered heteroaryl, wherein each of the C4¢ alkyl, Co alkenyl, Co.s alkynyl,
(CH2)nCs.s cycloalkyl, (CH2),3-8 membered heterocycloalkyl, (CH2).phenyl,
(CH2)nnaphthyl and (CH2),5-10 membered heteroaryl groups is optionally
substituted with 1, 2, 3, 4 or 5 R" substituents.

32. The compound of any one of claims 1 to 31, or a pharmaceutically
acceptable salt thereof, wherein R’ is selected from hydrogen, halogen, CN,
CF3 and methyl.

33. The compound of claim 32, or a pharmaceutically acceptable salt

thereof, wherein R is hydrogen.

34. The compound of any one of claims 1 to 33, or a pharmaceutically
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acceptable salt thereof, wherein R® is selected from hydrogen, halogen, CN,
CF3 and methyl.

35. The compound of claim 34, or a pharmaceutically acceptable salt
thereof, wherein R® is hydrogen.

36. The compound of any one of claims 1 to 35, or a pharmaceutically
acceptable salt thereof, wherein R* is hydrogen.

37. A compound selected from the compounds in Table 2, or a
pharmaceutically acceptable salt thereof.

38. A pharmaceutical composition comprising a compound of any one of
claims 1 to 37, or a pharmaceutically acceptable salt thereof.

39. The pharmaceutical composition of claim 38, wherein the
pharmaceutical composition is formulated for oral, sublingual, subcutaneous,
parenteral, intravenous, intranasal, topical, transdermal, intraperitoneal,

intramuscular, intrapulmonary, vaginal, rectal, or intraocular administration.

40. The pharmaceutical composition of claim 39, wherein the

pharmaceutical composition is formulated for oral administration.

41.  The use of a compound of any one of claims 1 to 37, or a
pharmaceutically acceptable salt thereof, for the preparation of a medicament
for the treatment of a disease or condition selected from neuromuscular
disorders, conditions of muscle wasting, muscular myopathies, rehabilitation-
related deficits, peripheral vascular disease, peripheral arterial disease, frailty,
muscle atrophy and fatigue, metabolic syndrome, chronic fatigue syndrome.
and obesity.

42. The use of a compound of any one of claims 1 to 37, or a
pharmaceutically acceptable salt thereof, for the preparation of a medicament
for the treatment of a disease selected from Amyotrophic Lateral Sclerosis
(ALS), Spinal Muscular Atrophy (SMA) and myasthenia gravis.

43. The use of a compound of any one of claims 1 to 37, or a
pharmaceutically acceptable salt thereof, for the preparation of a medicament
for the treatment of a disease selected from peripheral vascular disease and
peripheral arterial disease.
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