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BICYCLIC 1.4-DIAZEPANONES AND THERAPEUTIC USES THEREOF

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit of U.S. Provisional Application No.
63/110,776, filed on November 6, 2020, the disclosure of which 1s incorporated herein by

reference 1n 1ts entirety.
FIELD

[0002] Provided herein are bicyclic 1.,4-diazepanone compounds, pharmaceutical
compositions comprising such compounds, and methods of using such compounds and
pharmaceutical compositions for treating various diseases, disorders, and conditions responsive

to the modulation of the contractility of the skeletal sarcomere.
BACKGROUND

[0003] The cytoskeleton of skeletal and cardiac muscle cells 1s unique compared to that of all
other cells. It consists of a nearly crystalline array of closely packed cytoskeletal proteins called
the sarcomere. The sarcomere 1s elegantly organized as an interdigitating array of thin and thick
f1laments. The thick filaments are composed of myosin, the motor protein responsible for
transducing the chemical energy of ATP hydrolysis into force and directed movement. The thin
f1laments are composed of actin monomers arranged 1n a helical array. There are four regulatory
proteins bound to the actin filaments, which allows the contraction to be modulated by calcium
1ons. An influx of intracellular calcium 1nitiates muscle contraction; thick and thin filaments
slide past each other driven by repetitive interactions of the myosin motor domains with the thin

actin filaments.

[0004 ] Of the thirteen distinct classes of myosin in human cells, the myosin-II class 1s
responsible for contraction of skeletal, cardiac, and smooth muscle. This class of myosin 1s
significantly different in amino acid composition and in overall structure from myosin 1n the
other twelve distinct classes. Myosin-11 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 filament. The globular heads have a catalytic domain where the actin binding

1
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and A'TPase functions of myosin take place. Once bound to an actin filament, the release of
phosphate (ctf. ADP-P1 to ADP) signals a change in structural conformation of the catalytic
domain that 1n turn alters the orientation of the light-chain binding lever arm domain that extends
from the globular head; this movement 1s termed the power stroke. This change 1n orientation of
the myosin head 1n relation to actin causes the thick filament, of which it 1s a part, to move with
respect to the thin actin filament, to which 1t 1s 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 conformation/orientation completes the catalytic cycle, 1s responsible for

intracellular movement and muscle contraction.

[0005] Tropomyosin and troponin mediate the calcium effect on the interaction on actin and
myosin. The troponin complex 1s comprised of three polypeptide chains: troponin C, which
binds calcium 1ons; troponin I, which binds to actin; and troponin T, which binds to
tropomyosin. The skeletal troponin-tropomyosin complex regulates the myosin-binding sites

extending over several actin units at once.

[0006] Troponin, a complex of the three polypeptides described above, 1s an accessory
protein that 1s closely associated with actin filaments 1n vertebrate muscle. The troponin
complex acts in conjunction with the muscle form of tropomyosin to mediate the Ca**
dependency of myosin ATPase activity and thereby regulate muscle contraction. The troponin
polypeptides T, 1, and C, are named for their tropomyosin binding, inhibitory, and calcium
binding activities, respectively. Troponin T binds to tropomyosin and 1s believed to be
responsible for positioning the troponin complex on the muscle thin filament. Troponin I binds
to actin, and the complex formed by troponin I, troponin T, and tropomyosin inhibits the
interaction of actin and myosin. Skeletal troponin C 1s capable of binding up to four calcium
molecules. Studies suggest that when the level of calcium in the muscle 1s raised, troponin C
exposes a binding site for troponin I, recruiting it away from actin. This causes the tropomyosin
molecule to shift 1ts position as well, thereby exposing the myosin binding sites on actin and

stimulating myosin ATPase activity.
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[0007] Human skeletal muscle 1s composed of different types of contractile fibers, classitied

by their myosin type and termed either slow or fast fibers. Table 1 summarizes the different

proteins that make up these types of muscle.

Table 1
Muscle Fiber Type
Fast Skeletal Slow Skeletal
Myosin Heavy Chain |
IIa, (IIb*), 1Ix/d Cardiac 3
(MHC)
Troponin I (Tnl) Tnl fast Skeletal Tnl slow Skeletal
Troponin T (TnT) TnT fast Skeletal TnT slow Skeletal
Troponin C (ThC) TnC fast Skeletal TnC slow/cardiac
Tropomyosin (TM) TM-p/ TM-a/TPM37** TM-p/ TM-as

*MHC 1Ib 1s not expressed in human muscle but 1s present in rodents and other mammals.
**TPM3 represents tropomyosin 3

[0008] 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 1
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 11 fibers, are classified into fast
oxidative (Ila) and fast glycolytic (type 1Ix/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 usetul for acute, large scale movements such as rising

from a chair or correcting falls.

[0009] Muscle contraction and force generation 1s controlled through nervous stimulation by
innervating motor neurons. Each motor neuron may innervate many (approximately 100 to 380)
muscle fibers as a contractile whole, termed a motor unit. When a muscle 1s 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 muscle fibers 1s a

specialized synapse called the neuromuscular junction (NMJ). Here, membrane depolarizing
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action potentials in the nerve are translated into an impulse 1n the muscle fiber through release of
the neurotransmitter acetylcholine (ACh). ACh triggers a second action potential in the muscle
that spreads rapidly along the fiber and 1nto invaginations in the membrane, termed t-tubules. T-
tubules are physically connected to Ca** stores within the sarcoplasmic reticulum (SR) of muscle
via the dihydropyridine receptor (DHPR). Stimulation of the DHPR activates a second Ca**
channel in the SR, the ryanodine receptor, to trigger the release of Ca** from stores in the SR to
the muscle cytoplasm where 1t can interact with the troponin complex to initiate muscle
contraction. If muscle stimulation stops, calcium 1s rapidly taken back up into the SR through

the ATP dependent Ca** pump, sarco/endoplasmic reticulum Ca**-ATPase (SERCA).

[0010] Currently, there 1s limited treatment or no cure for most neuromuscular diseases.
Thus, there 1s a need for the development of new compounds that modulate skeletal muscle
contractility. There remains a need for agents that exploit new mechanisms of action and which
may have better outcomes 1n terms of relief of symptoms, safety, and patient mortality, both

short-term and long-term and an improved therapeutic index.
SUMMARY

[0011] The 1invention provides novel compounds that are expected to be used as an active
ingredient in a pharmaceutical composition, and in particular, 1n a pharmaceutical composition
for preventing or treating a disease or condition responsive to modulation of the contractility of
the skeletal sarcomere. Modulation of the skeletal sarcomere may be modulation, for example,
by modulation of the troponin complex of the fast skeletal muscle sarcomere through one or
more of fast skeletal myosin, actin, tropomyosin, troponin C, troponin I, and troponin T, and

fragments and 1soforms thereof.

[0012] In one aspect, provided herein 1s a compound of formula (I):

V4
R 0

N
X'I /\/

/Il\ R1
7
RY x2/§rN
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or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the

foregoing, wherein:

X! and X* are each independently N or C-R¥;

cach R%, R’, and R” 1s independently H, halo, Cs.iocycloalkyl, Cs.iocycloalkenyl, or Ceooaryl;

R! is Cs.12alkyl, Co1zalkenyl, Ca12alkynyl, Csiocycloalkyl, Cs.iocycloalkenyl, or \( O :
wherein RY is optionally substituted Cj-12alkyl;

R” is:
a) C(0)-R", wherein R" is

(1) optionally substituted amino, optionally substituted Ci-zalkoxy, optionally substituted -
C(O)NHaz, optionally substituted Cs-jpcycloalkyl, optionally substituted Cs-1ocycloalkenyl,
optionally substituted Ce20aryl, optionally substituted 3-15 membered heterocyclyl, or

optionally substituted 5-20 membered heteroaryl, or

(11) Ci-12alkyl, wherein the Cj-12alkyl is unsubstituted or is substituted with one or more
R", wherein R" 1s OH, oxo, halo, cyano, -C(O)NH2, optionally substituted amino,
optionally substituted sulfonyl, optionally substituted Cj-j2alkoxy, optionally substituted
Ce-20aryloxy, optionally substituted Cs-jocycloalkyl, optionally substituted Cs-
iocycloalkenyl, optionally substituted 3-15 membered heterocyclyl, or optionally

substituted 5-20 membered heteroaryl, or

b) Ci-12alkyl, wherein the Ci-12alkyl 1s unsubstituted or is substituted with one or more R"™,

wherein



WO 2022/099011 PCT/US2021/058260

R™ 1s OH, halo, cyano, oxo, Ci-12alkyl, Ci-12alkoxy, Ce-20aryloxy, -C(O)NHa, -
C(O)NH(Ci-12alkyl), -C(O)N(Ci-12alkyl)2, -C(O)OH, -C(0O)-C;i-12alkoxy,-C(0O)-(3-15 membered
heterocyclyl), NHz, -NH(C1-12alkyl), -N(Ci-12alkyl)2, -NHC(O)-C;-12alkyl, -NHC(O)-NH>, -NH-
SO2-Cr-2alkyl, -S(O)-Ci-12alkyl, -S(0O)2-Ci-12alkyl, -S(O)2-NHz, Cs-1ocycloalkyl, or 3-15
membered heterocyclyl, wherein

the Ci-12alkyl, Ci-12alkoxy, Ceaoaryloxy, the Ci-j2alkyl of -C(O)NH(Ci-12alkyl), the C;.-
12alkyl of -C(O)N(Ci-12alkyl)2, -C(O)OH, -C(0O)-Ci-12alkoxy, the 3-15 membered heterocyclyl of
-C(0O)-(3-15 membered heterocyclyl), NH», the Ci-j2alkyl of -NH(C1-12alkyl), the Ci-12alkyl of -
N(Ci-12alkyl)2, the Ci-palkyl of -NHC(O)-Ci-12alkyl, -NHC(O)-NHa, the Ci-12alkyl of -NH-SO»-
Ci-12alkyl, the Ci-12alkyl of -S(O)-Ci-12alkyl, the Ci-12alkyl of -S(0O)2-Ci-12alkyl, -S(O)2-NHa, Cs-
iocycloalkyl, or 3-15 membered heterocyclyl of R™ 1s further optionally substituted by one or
more OH, halo, cyano, oxo, Ci-zalkyl, Ci-2alkoxy, -C(O)NHa2, -C(O)NH(Ci-12alkyl), -
C(O)N(Ci-12alkyl)2, C(O)OH, NHa2, -NH(C1-12alkyl), -N(Ci-12alkyl)2, Ca.1ocycloalkyl, Ceaoaryl,

3-15 membered heterocyclyl, or 5-20 membered heteroaryl, or

¢) optionally substituted Cs-jocycloalkenyl, or

d) optionally substituted 5-20 membered heteroaryl, or

¢) optionally substituted 3-15 membered heterocyclyl, or

f) optionally substituted amidinyl, or

g) optionally substituted sulfonyl, or

h) cyano; and

R is H, optionally substituted Ci-12alkyl, optionally substituted -C(O)NHa, or optionally
substituted -C(O)-Ci-12alkoxy; or
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R“ and R’ are taken together with the atoms to which they are attached to form a 5- or 6-
membered heterocyclyl or 5- or 6-membered heteroaryl, wherein the 5- or 6-membered
heterocyclyl or 3- or 6-membered heteroaryl independently comprises two or more annular

heteroatoms and 1s independently optionally substituted; and

R* is absent or is H, optionally substituted Ci-2alkyl, optionally substituted -C(O)NHo, or
optionally substituted -C(O)-Ci-12alkoxy,

or any variation or embodiment thereof.

[0013] In another aspect, provided herein 1s a compound of formula (1I):
RZ
0
RX N\<
/N
y N

R \Rz

R R R .

or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the
foregoing, wherein R*, R, R”, R!', R%, R?, and R* are as defined for the compound of formula (1),

or any variation or embodiment thereof.

[0014] In another aspect, provided herein 1s a compound of formula (111):

(1),

or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the
foregoing, wherein R*, R”, R, R!', R%, R’, and R* are as defined for the compound of formula (1),

or any variation or embodiment thereof.
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[0015] In another aspect, provided herein 1s a compound of formula (IV):

RZ ] 5
RX N N
R1
RY N/ N
\R2
ALY V),

or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the

foregoing, wherein R*, R”, R”, R', R%, R’, and R* are as defined for the compound of formula (1),

or any variation or embodiment thereof.

[0016] In another aspect, provided herein 1s a compound of formula (V):

R (V).

or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the

foregoing, wherein R”, R, R', R%, R’, and R* are as defined for the compound of formula (1), or

any variation or embodiment thereof.

[0017] In another aspect, provided herein 1s a compound of formula (I-A):

RZ
/I\/H g
N

X7 N
J‘\ R1

Py
Ry X2/§rN

RS %Rh
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or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the

foregoing, wherein X! X2 RY, R% R, R’ R* and R" are as defined for the compound of formula

(I), or any variation or embodiment thereof.

[0013] In a further aspect, provided herein 1s a compound of (I-B):

RZ
H O
J A
X1 N
J‘\ “
R

FQ1

FQ4
O (I_Ig)a

or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the

foregoing, wherein X! X2 RY, R% R!, R’ and R* are as defined for the compound of formula (1),

or any variation or embodiment thereof.

[0019] In a further aspect, provided herein 1s a compound of (I-C):

RZ
H O
N
U
F21
f’JlH\‘ ~
RY X? N H
N
R R4 % \RCI
O (I_(:)a

or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the
foregoing, wherein X! X? RY,R% R!' R’ and R* are as defined for the compound of formula (1),
and R 1s optionally substituted Ci-12alkyl, optionally substituted Cs-1ocycloalkyl, optionally
substituted Ce-20aryl, optionally substituted 3-15 membered heterocyclyl, or optionally

substituted 5-20 membered heteroaryl, or any variation or embodiment thereof.

[0020] In another aspect, provided herein 1s a compound of formula (I-D):
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/}_

R1
R* ,' \
S
Y (I_D)a

or a stereoisomer or tautomer thereof, or a pharmaceutically acceptable salt of any of the
foregoing, wherein R*, R”, R”, R' and R* are as defined for the compound of formula (1), and
ring A 1s a S-membered heterocyclyl or 5-membered heteroaryl, wherein the 5S-membered
heterocyclyl or S-membered heteroaryl independently comprises two or more annular

heteroatoms and 1s independently optionally substituted, or any variation or embodiment thereof.

[0021] Unless specifically described otherwise, when symbols in one formula 1n the
specification are also used 1n other formulae, the same symbols denote the same meanings.
When the same symbol 1s used more than once 1n a given formula, it 1s to be understood that
cach 1nstance of that symbol in the formula represents an independently selected chemical
moiety and that all instances of the symbol 1n the formula need not necessarily represent

1dentical chemical moieties.

[0022] In a further aspect, the present invention relates to a pharmaceutical composition
comprising one or more of the compounds described herein, or a stereoisomer or tautomer
thereof, or a pharmaceutically acceptable salt of any of the foregoing, for preventing or treating
various diseases, disorders, and conditions responsive to the modulation of the contractility of

the skeletal sarcomere.

[0023] In some aspects, the present invention relates to methods of preventing or treating
frailty associated with old age (termed sarcopenia); cachexia syndromes associated with diseases
such as cancer, heart failure, chronic obstructive pulmonary disease (COPD), renal disease, and
chronic kidney disease/dialysis; diseases and disorders of the central nervous system (CNS);
neuromuscular diseases, such as amyotrophic lateral sclerosis (ALS), spinal muscular atrophy
(SMA), and myasthenia gravis, peripheral neuropathies, Charcot-Marie-Tooth disease,

Parkinson’s disease, stroke, spinal cord injury, and motor units disorders; muscular myopathies,

10
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including body myositis myopathy, muscular dystrophies (limb girdle, facioscapulohumeral,
oculopharyngeal), steroid myopathy, and mitochondrial myopathies; rehabilitation-related
deficits: recovery from surgery (e.g., post-surgical muscle weakness), prolonged bed rest,
immobilization/disuse atrophy, post-hip fracture recovery, ICU neuromyopathy, post trauma,
stroke rehabilitation; Peripheral Vascular Disease (PVD) or Peripheral Arterial Disease (PAD)
(e.g., claudication), metabolic syndrome, chronic fatigue syndrome, obesity, and frailty due to
aging; post-anesthesia recovery or reversal of neuromuscular blockade; obstructive sleep apnea;
chronic fatigue syndrome; metabolic syndrome, metabolic/ischemic disorders, or claudication;
obesity; dysfunctions of pelvic floor and urethral/anal sphincter muscles (e.g., urinary
incontinence such as stress urinary incontinence (SUI) and mixed urinary incontinence (MUI),
and fecal incontinence); post-spinal cord injury (SCI) muscle dysfunction; ventilator-induced
muscle weakness; or spinocerebral ataxias or demyelinating diseases, including multiple
sclerosis, post-polio syndrome, or any combination of the foregoing, using one or more of the
compounds described herein, or a stereoisomer or tautomer thereof, or a pharmaceutically

acceptable salt of any of the foregoing, or a pharmaceutical composition thereof.

[0024] Additional embodiments, features, and advantages of the present disclosure will be

apparent from the following detailed description and through practice of the present disclosure.

[0025] For the sake of brevity, the disclosures of publications cited 1n this specification,

including patents, are herein incorporated by reference.

DESCRIPTION OF THE DRAWINGS
[0026] FIG. 1A shows an XRPD pattern of crystalline Form I of Compound 10.

[0027] FIG. 1B shows differential scanning calorimetry (DSC) and thermal gravimetric
analysis (TGA) graphs of crystalline Form I of Compound 10.

[0028] FI1G. 2A shows an XRPD pattern of crystalline Form 1I of Compound 10.

[0029] FI1G. 2B shows DSC and TGA graphs of crystalline Form II of Compound 10.

11
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DETAILED DESCRIPTION

Definitions
[0030] As used 1n the present specification, the following words and phrases are generally
intended to have the meanings as set forth below, except to the extent that the context in which

they are used indicates otherwise.

[0031] Throughout this application, unless the context indicates otherwise, references to a
compound of formula (1) includes all subgroups of formula (1) defined herein, such as formula
(1D, (ID), (I1V), (V), (I1-A), (I-Al), (I-A2), (I-A3), (I-A4), (I-AS5), (I-B), (I-B1), (I-B2), (I-B3), (I-
B4), (I-BS), (I-B6), (I-B7), (1-B8), (I-C), or (I-D), including all substructures, subgenera,
preferences, embodiments, examples, and particular compounds defined and/or described herein.
References to a compound of formula (1) and subgroups thereof, such as formula (11), (111), (IV),
(V), (1-A), (I-Al), (I-A2), (I-A3), (I-A4d), (I-AS), (I-B), (I-B1), (I-B2), (I-B3), (I-B4), (I-BS), (I-
B6), (1-B7), (I-BY), (1-C), or (I-D), include 10nic forms, polymorphs, pseudopolymorphs,
amorphous forms, solvates, co-crystals, chelates, 1somers, tautomers, oxides (e.g., N-oxides, S-
oxides), esters, prodrugs, 1sotopes and/or protected forms thereof. In some embodiments,
references to a compound of formula (I) and subgroups thereof, such as formula (1I), (111), (IV),
(V), (I-A), (I-A1), (I-A2), (I-A3), (1-A4), (I-AS5), (I-B), (I-B1), (I-B2), (I-B3), (I-B4), (I-BS), (I-
B6), (I-B7), (1-B3), (I-C), or (I-D), include polymorphs, solvates, co-crystals, 1somers, tautomers
and/or oxides thereof. In some embodiments, references to a compound of formula (1) and
subgroups thereof, such as (11), (111), (I1V), (V), (I-A), (1-A1l), (I-A2), (I-A3), (I1-A4), (I-AS), (I-
B), (I-B1), (I-B2), (I-B3), (I-B4), (I-B5), (1-B6), (I-B7), (I-BY), (I-C), or (I-D), include
polymorphs, solvates, and/or co-crystals thereof. In some embodiments, references to a
compound of formula (1) and subgroups thereof, such as formula (11), (111), (1V), (V), (I-A), (I-
Al), (I-A2), (I-A3), (I-A4), (I-AS5), (I-B), (I-B1), (I-B2), (I-B3), (I-B4), (I-BS5), (1-B6), (I-B7), (I-
BS), (I-C), or (I-D), include 1somers, tautomers and/or oxides thereof. In some embodiments,
references to a compound of formula (1) and subgroups thereof, such as formula (11), (111), (1V),
(V), (I-A), (I-Al), (I-A2), (I-A3), (I-A4d), (I-AS), (I-B), (I-B1), (I-B2), (I-B3), (I-B4), (I-BS), (I-
B6), (1-B7), (I-B8), (I-C), or (I-D), include solvates thereof. Similarly, the term “salts’ includes

solvates of salts of compounds.
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[0032] “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, Ci6 alkyl encompasses both straight and branched chain alkyl of
from 1 to 6 carbon atoms. When an alkyl residue having a specific number of carbons 1s named,
all branched and straight chain versions having that number of carbons are intended to be
encompassed; thus, for example, “propyl” includes n-propyl and 1sopropyl; and “butyl” includes
n-butyl, sec-butyl, 1sobutyl and t-butyl. Examples of alkyl groups include, but are not limited to,
methyl, ethyl, propyl, 1sopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl, 3-pentyl,
1sopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, and 3-methylpentyl.

[0033] When a range of values 1s given (e.g., Ci¢ alkyl), each value within the range as well

as all intervening ranges are included. For example, “Ci alkyl” includes Ci, Ca, C3, C4, Cs, Ce,

Ci-6, Ca6, Cs6, Ca6, Cs6, Ci-5, Cas, Caos, Cas, Cra, Caa, C34, Ci13, Ca3, and Ci-2 alkyl.

[0034] “Alkenyl” refers to an unsaturated branched or straight-chain alkyl group having the
indicated number of carbon atoms (e.g., 2 to 8, or 2 to 6 carbon atoms) and at least one carbon-
carbon double bond. The group may be 1n either the cis or trans configuration (Z or E
configuration) about the double bond(s). Alkenyl groups include, but 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).

[0035] “Alkynyl” refers to an unsaturated branched or straight-chain alkyl group having the
indicated number of carbon atoms (e.g., 2 to 8 or 2 to 6 carbon atoms) and at least one carbon-
carbon triple bond. Alkynyl groups include, but are not limited to, ethynyl, propynyl (e.g., prop-
1-yn-1-yl, prop-2-yn-1-yl) and butynyl (e.g., but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl).

[0036] “Cycloalkyl” indicates a non-aromatic, fully saturated carbocyclic ring having the
indicated number of carbon atoms, for example, 3 to 10, or 3 to 8, or 3 to 6 ring carbon atoms.
Cycloalkyl groups may be monocyclic or polycyclic (e.g., bicyclic, tricyclic). Examples of
cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl, as well as

bridged, caged, and spirocyclic ring groups (e.g., norbornane, bicyclo[2.2.2]octane,
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spiro[ 3.3 |heptane). In addition, one ring of a polycyclic cycloalkyl group may be aromatic,
provided the polycyclic cycloalkyl group 1s bound to the parent structure via a non-aromatic
carbon. For example, a 1,2,3.4-tetrahydronaphthalen-1-yl group (wherein the moiety 1s bound to
the parent structure via a non-aromatic carbon atom) 1s a cycloalkyl group, while 1,2,3.4-
tetrahydronaphthalen-5-yl (wherein the moiety 1s bound to the parent structure via an aromatic
carbon atom) 1s not considered a cycloalkyl group. Examples of polycyclic cycloalkyl groups

consisting of a cycloalkyl group fused to an aromatic ring are described below.

[0037] “Cycloalkenyl” indicates a non-aromatic, partially unsaturated carbocyclic ring
having the indicated number of carbon atoms, for example, 3 to 10, or 3 to 8, or 3 to 6 ring
carbon atoms. Cycloalkenyl groups may be monocyclic or polycyclic (e.g., bicyclic, tricyclic).
Examples of cycloalkyl groups include cyclopropenyl, cyclobutenyl, cyclopentenyl, and
cyclohexenyl, as well as bridged, caged, and spirocyclic ring groups (e.g., norbornene,
bicyclo|2.2.2]octene, spiro[3.3]|heptene). In addition, one ring of a polycyclic cycloalkyl group
may be aromatic, provided the polycyclic cycloalkyl group 1s bound to the parent structure via a
non-aromatic carbon. For example, a 1,4-dihydronaphthalen-1-yl group (wherein the moiety 1s
bound to the parent structure via a non-aromatic carbon atom) 1s a cycloalkyl group, while 1.,4-
dihydronaphthalen-5-yl (wherein the moiety 1s bound to the parent structure via an aromatic

carbon atom) 1s not considered a cycloalkyl group.

[0038] “Aryl” indicates an aromatic carbocyclic ring having the indicated number of carbon
atoms, for example, 6 to 12 or 6 to 10 carbon atoms. Aryl groups may be monocyclic or
polycyclic (e.g., bicyclic, tricyclic). In some 1nstances, both rings of a polycyclic aryl group are
aromatic (e.g., naphthyl). In other instances, polycyclic aryl groups may include a non-aromatic
ring fused to an aromatic ring, provided the polycyclic aryl group 1s bound to the parent structure
via an atom 1n the aromatic ring. Thus, a 1,2,3.4-tetrahydronaphthalen-5-yl group (wherein the
moiety 1s bound to the parent structure via an aromatic carbon atom) 1s considered an aryl group,
while 1,2.3.4-tetrahydronaphthalen-1-yl (wherein the moiety 1s bound to the parent structure via
a non-aromatic carbon atom) 1s not considered an aryl group. Similarly, a 1,2,3.4-
tetrahydroquinolin-8-yl group (wherein the moiety 1s bound to the parent structure via an

aromatic carbon atom) 1s considered an aryl group, while 1,2,3.4-tetrahydroquinolin-1-yl group
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(wherein the moiety 1s bound to the parent structure via a non-aromatic nitrogen atom) 1s not
considered an aryl group. However, the term “aryl” does not encompass or overlap with
“heteroaryl”, as defined herein, regardless of the point of attachment (e.g., both quinolin-5-yl and
quinolin-2-yl are heteroaryl groups). In some instances, aryl 1s phenyl or naphthyl. In certain
instances, aryl 1s phenyl. Additional examples of aryl groups comprising an aromatic carbon

ring fused to a non-aromatic ring are described below.

[0039] “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 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 1n the heteroaryl group 1s not more than 2. In some embodiments, the
total number of S and O atoms 1n the heteroaryl group 1s not more than 1. Unless otherwise
indicated, heteroaryl groups may be bound to the parent structure by a carbon or nitrogen atom,
as valency permits. For example, “pyridyl” includes 2-pyridyl, 3-pyridyl and 4-pyridyl groups,
and “pyrrolyl” includes 1-pyrrolyl, 2-pyrrolyl and 3-pyrrolyl groups.

[0040] In some 1nstances, a heteroaryl group 1s monocyclic. Examples include pyrrole,
pyrazole, imidazole, triazole (e.g., 1,2,3-triazole, 1,2.4-triazole, 1.2,4-tr1azole), tetrazole, furan,
1soxazole, oxazole, oxadiazole (e.g., 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-oxadiazole),
thiophene, 1sothiazole, thiazole, thiadiazole (e.g., 1,2,3-thiadiazole, 1,2.4-thiadiazole, 1,3.4-
thiadiazole), pyridine, pyridazine, pyrimidine, pyrazine, triazine (e.g., 1,2.4-triazine, 1,3.3-

triazine) and tetrazine.

[0041] In some 1nstances, both rings of a polycyclic heteroaryl group are aromatic.
Examples include 1ndole, 1soindole, indazole, benzoimidazole, benzotriazole, benzofuran,
benzoxazole, benzoisoxazole, benzoxadiazole, benzothiophene, benzothiazole, benzoisothiazole,
benzothiadiazole, 1H-pyrrolo[2,3-b]pyridine, 1H-pyrazolo|[3.4-b]pyridine, 3H-1imidazo[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-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,
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1H-[1,2,3]triazolo[4,5-c|pyridine, furo[2,3-b]pyridine, oxazolo[3.4-b]pyridine, 1soxazolo|5,4-
b]pyridine, [ 1,2,3]oxadiazolo[5.4-b]pyridine, furo[3.2-b]pyridine, oxazolo[4,5-b]pyridine,
1soxazolo[4.5-b]pyridine, [1.2,3]oxadiazolo[4.5-b]pyridine, turo|2,3-¢c|pyridine, oxazolo|5.4-
c|pyridine, 1soxazolo|5.4-c|pyridine, [1,2,3]oxadiazolo[5.4-c]pyridine, furo| 3,2-c|pyridine,
oxazolo[4,5-c]pyridine, 1soxazolo[4,5-c]pyridine, [1,2,3]oxadiazolo[4.,5-c]pyridine, thieno[2,3-
b]pyridine, thiazolo[5.4-b]pyridine, 1sothiazolo| 3.4-b|pyridine, | 1.2,3]thiadiazolo]5,4-b|pyridine,
thieno[3.2-b]pyridine, thiazolo[4.,5-b]pyridine, 1sothiazolo[4,5-b]pyridine, [1,2,3]thiadiazolo[4,5-
b]pyridine, thieno[2,3-c|pyridine, thiazolo[35.4-c]pyridine, 1sothiazolo| 5.,4-c|pyridine,
[1.2,3]thiadiazolo[5.4-c]pyridine, thieno|3,2-¢c|pyridine, thiazolo[4,5-c]pyridine, 1sothiazolo[4,5-
c|pyridine, [ 1,2,3]thiadiazolo[4,5-c]pyridine, quinoline, 1soquinoline, cinnoline, quinazoline,
quinoxaline, phthalazine, naphthyridine (e.g., 1,8-naphthyridine, 1,7-naphthyridine, 1,6-
naphthyridine, 1,5-naphthyridine, 2,7-naphthyridine, 2,6-naphthyridine), imidazo[1.2-a]pyridine,
1H-pyrazolo| 3.4-d|thiazole, 1H-pyrazolo|4,3-d]thiazole and 1imidazo|2,1-b]thiazole.

[0042] In other 1nstances, polycyclic heteroaryl groups may include a non-aromatic ring
(e.g., cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl) fused to a heteroaryl ring,
provided the polycyclic heteroaryl group 1s bound to the parent structure via an atom 1n the
aromatic ring. For example, a 4,5.6,7-tetrahydrobenzo|d]thiazol-2-yl group (wherein the moiety
1s bound to the parent structure via an aromatic carbon atom) 1s considered a heteroaryl group,
while 4,5,6,7-tetrahydrobenzo|[d]thiazol-5-yl (wherein the moiety 1s bound to the parent structure
via a non-aromatic carbon atom) 1s not considered a heteroaryl group. Examples of polycyclic
heteroaryl groups consisting of a heteroaryl ring fused to a non-aromatic ring are described

below.

[0043] “Heterocyclyl” includes heterocycloalkyl moieties and heterocycloalkenyl moieites,

as defined below.

[0044] “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, 3 or 4 heteroatoms) selected from N, O and S and with the remaining ring
atoms being carbon. Heterocycloalkyl groups may be monocyclic or polycyclic (e.g., bicyclic,

tricyclic). Examples of heterocycloalkyl groups include oxiranyl, aziridinyl, azetidinyl,
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pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl. Examples include thiomorpholine S-oxide and thiomorpholine S,S-dioxide.
Examples of spirocyclic heterocycloalkyl groups include azaspiro|[3.3 |heptane,
diazaspiro| 3.3 |heptane, diazaspiro| 3.4 ]octane, and diazaspiro[3.5]|nonane. In addition, one ring
of a polycyclic heterocycloalkyl group may be aromatic (e.g., aryl or heteroaryl), provided the
polycyclic heterocycloalkyl group 1s bound to the parent structure via a non-aromatic carbon or
nitrogen atom. For example, a 1,2,3.4-tetrahydroquinolin-1-yl group (wherein the moiety 1s
bound to the parent structure via a non-aromatic nitrogen atom) 1s considered a heterocycloalkyl
group, while 1,2,3.4-tetrahydroquinolin-8-yl group (wherein the moiety 1s bound to the parent
structure via an aromatic carbon atom) 1s not considered a heterocycloalkyl group. Examples of
polycyclic heterocycloalkyl groups consisting of a heterocycloalkyl group fused to an aromatic

ring are described below.

[0045] “Heterocycloalkenyl™ indicates a non-aromatic 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, 3 or 4 heteroatoms) selected from N, O and S and with the remaining ring atoms being
carbon, and at least one double bond derived by the removal of one molecule of hydrogen from
adjacent carbon atoms, adjacent nitrogen atoms, or adjacent carbon and nitrogen atoms of the
corresponding heterocycloalkyl. Heterocycloalkenyl groups may be monocyclic or polycyclic
(e.g., bicyclic, tricyclic). Examples of heterocycloalkenyl groups include dihydrofuranyl (e.g.,
2,3-dihydrofuranyl, 2,5-dihydrofuranyl), dihydrothiophenyl (e.g., 2,3-dihydrothiophenyl, 2,5-
dihydrothiophenyl), dihydropyrrolyl (e.g., 2,3-dihydro-1H-pyrrolyl, 2,5-dihydro-1H-pyrrolyl).
dihydroimidazolyl (e.g., 2,3-dihydro-1H-1imidazolyl, 4,5-dihydro-1H-1imidazolyl), pyranyl,
dihydropyranyl (e.g., 3,4-dihydro-2H-pyranyl, 3,6-dihydro-2H-pyranyl), tetrahydropyridinyl
(e.g., 1,2,3.4-tetrahydropyridinyl, 1,2,3.6-tetrahydropyridinyl) and 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 pol<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>