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PYRIDAZINONE COMPOUNDS AND USES THEREOF 

CROSS-REFERENCE 

[0001] This application claims the benefit of US Provisional Application Serial Number 

62/756,539 filed November 6, 2018, which is hereby incorporated herein by reference in its 

entirety.  

BACKGROUND OF THE INVENTION 

[0002] Skeletal muscle is the largest organ system in the human body, serving two primary 

purposes. The first is force production to enable muscle contraction, locomotion, and postural 

maintenance; the second is glucose, fatty acid and amino acid metabolism. The contraction of 

skeletal muscle during every-day activity and exercise is naturally connected to muscle stress, 

breakdown and remodeling which is important for muscle adaptation. In individuals with 

neuromuscular conditions, such as Duchenne Muscular Dystrophy (DMD), muscle contractions 

lead to continued rounds of amplified muscle breakdown that the body struggles to repair.  

Eventually, as patients age, a pathophysiological process emerges that leads to excess 

inflammation, fibrosis, and fatty deposit accumulation in the muscle, portending a steep decline 

in physical function and contribution to mortality.  

[0003] DMID is a genetic disorder affecting skeletal muscle and is characterized by progressive 

muscle degeneration and weakness. There remains a need for treatments that reduce muscle 

breakdown in patients with neuromuscular conditions such as DMD.  

SUMMARY OF THE INVENTION 

[0004] The disclosure provides compound and salts thereof for use in treating disease. In certain 

aspects, the disclosure provides a compound of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), 

(III), and (III') pharmaceutical compositions thereof as well as methods of use in the treatment 

of disease.  

[0005] In certain aspects, disclosed herein is a compound or a pharmaceutically acceptable salt 

thereof, represented by Formula (I'): 

R1 
"A 

(Ry~n 

N O 

N'2 

(R 8),P , 
O R25 ()
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or a salt thereof, wherein: 

each X is independently selected from C(R3), N, and N*(-O-), wherein at least one X is N or N*(

O-); 

A is selected from -0-, -NR4-, -CR5 R6-, -C(O)-, -S-, -S(O)-, and-S(0)2 -; 

R' is selected from: 

C 1-6alkyl,C 2-6 alkenyl, andC2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0)2, -N(R°)C(O)Rl°, -C(O)OR°, -OC(O)R10 , 

-N(R1°)C(O)N(RI°) 2, -OC(O)N(RI°) 2, -N(R1 °)C(O)OR°, -S(O)R10, -S(O) 2R°, -NO 2 , 

=0, =S, =N(R10 ), -CN,C3.10carbocycle and 3- to 10-membered heterocycle, wherein 

theC3.10carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 

C3.10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , 

-SR 10, -N(R 0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

-OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10, -S(O)R10 , -S(O) 2R°,

NO 2, =0, =S, =N(R10 ), -CN,C 1.6alkyl,C 2-6alkenyl, andC 2-6alkynyl, wherein the C1 .  

6alkyl,C2-6 alkenyl, and 

C2-6 alkynyl are each optionally substituted with one or more R9; or 

R1 together with R3 form a 5- to 10- membered heterocycle orC5.10 

carbocycle, wherein the 5- to 10- membered heterocycle orC5.10carbocycle is 

optionally substituted with one or more R9; or R1 together with R f orm a 3- to 10

membered heterocycle orC3.10carbocycle, wherein the 3- to 10- membered 

heterocycle orC3.10carbocycle is optionally substituted with one or more R9; or R1 

together with R4 form a 3- to 10- membered heterocycle, wherein the 3- to 10

membered heterocycle is optionally substituted with one or more R9 

R2 5 is selected from: 

hydrogen, andC1-6 alkyl; or 

R25 together with R2 form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2 , -NH2, =0, =S, -0-CI-6 

2



WO 2020/097265 PCT/US2019/060155 

alkyl, -S-Ci-6 alkyl, -N(C1 .6 alkyl)2, -NH(C1 .6 alkyl), C1.6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R2 is selected from: 

Ci- 6 alkyl, C2-6 alkenyl, and C2 - 6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°)2, 

OC(O)N(RI°) 2, 

-N(R1°)C(O)OR 1°, -C(O)OR1°, -OC(O)R10, -S(O)R 10, -S(O) 2R 1°, -NO2, =0, =S, 

=N(R10), -CN, 

C3.10 carbocycle and 3- to 10-membered heterocycle, wherein the C3.10 carbocycle 

and 3- to 10-membered heterocycle are each optionally substituted with one or more 

R9; and 

C3.10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from: 

halogen, -OR10 , 

-SR 10, -N(R 0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

-OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C1.6 alkyl, and C3.10 carbocycle, wherein the Ci-s alkyl, 

and C3 .10 carbocycle are optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10, -N(RI°)2, -NO2 , and -CN; or 

R2 together with R25 form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-s 

alkyl, -S-Ci-s alkyl, -N(CI6 alkyl)2, -NH(CI16 alkyl), C1.6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C3.10 carbocycle, and 3- to 10-membered heterocycle; 

R3, R , and R6 are each independently selected from: 

hydrogen, halogen, -OR10 , -SR10, -N(R1 0)2, -NO2 , and -CN; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2, and -CN; or 

R3 together with R1 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5-10 carbocycle is 

optionally substituted with one or more R9; or R t ogether with R 1 form a 3- to 10

3
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membered heterocycle orC3.10carbocycle, wherein the 3- to 10- membered 

heterocycle orC3.10carbocycle is optionally substituted with one or more R' 

R4 is selected from: 

hydrogen; and 

C 1-6alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2, and -CN; or 

R4 together with R1 form a 3- toI 0-membered heterocycle, which is 

optionally substituted with one or more R' 

R7 and R8 are each independently selected from: 

halogen, -OR10, -SR10, -N(RI°) 2 ,-NO 2 , -CN, andC1.6alkyl optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR 10, -N(R1 )2, -NO2, and -CN; 

each R9 is independently selected from: 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, 

-N(R1°)C(O)N(RI°) 2, -OC(O)N(RI°) 2, -N(R 1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R1°, 

-S(O) 2R 1°, -NO2 , =0, =S, =N(R10), and -CN; and 

C 1 -3 alkyl,C 2-3alkenyl, andC2-3alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0 )2, -N(R°)C(O)R°, -N(R°)C(O)N(RI°)2, 

OC(O)N(RI°) 2, 

-N(R1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, -S(O)R 10, -S(O) 2R 1°, -NO2, =0, =S, 

=N(R10), and -CN; 

each R10 is independently selected from: 

hydrogen; and 

Ci-s alkyl,C2-6 alkenyl, andC2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, -CN, 

-OH, -SH, -NO 2, -NH 2, =0, =S, -0-Ci-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 alkyl)2, -NH(C 1.6 

alkyl),C 3-10 carbocycle, and 3- to 10-membered heterocycle; and 

C 3 -10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-Ci-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 

4
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alkyl) 2 , -NH(CI6 alkyl), C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3.10 carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

n is 0, 1, or 2; and 

p is 0, 1, or 2.  

[0006] In certain aspects, the disclosure provides a compound represented by Formula (II'): 

R"i 
T 

(R17w 

(R N 0 
R R18 z NR12 

O R12 5 

or a salt thereof, wherein: 

T is selected from -0-, -NR-, -CR1 5 R1 6 -, -C(O)-, -S-, -S(O)-, and -S(0) 2 ; 

R" is selected from acetyl and C 1-5 haloalkyl; 

R 12 5 is selected from: 

hydrogen, and C1.6 alkyl; or 

R 12 5together with R 1 2form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 

alkyl, -S-Ci-6 alkyl, -N(C1 .6 alkyl)2, -NH(C1 .6 alkyl), C 1-6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R12 is selected from: 

C 1- 6 alkyl, C2-6 alkenyl, and C2 - 6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR 20, -SR10, -N(R20) 2 , -C(O)R20, -C(O)N(R 20) 2 , -N(R20)C(O)R 20,_ 

N(R20)C(O)N(R 20)2, -OC(O)N(R20)2, -N(R20)C(O)OR20, 

-C(O)OR 2 0 , -OC(O)R20, -S(O)R 2 0 , -S(O)2R
2 0 , -NO2, =0, =S, =N(R20), and -CN; and 

Ci alkyl substituted with C3-10 carbocycle or 3- to 10-membered heterocycle, 

wherein the C3 -10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R19; and 

C 3 -10 carbocycle, optionally substituted with one or more R19; or 

5
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R12 together with R 1 2 5form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 

alkyl, -S-Ci-6 alkyl, -N(C1.6 alkyl)2, -NH(C1.6 alkyl), C1.6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R" is selected from: 

hydrogen; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR 2 0 , -SR 2 0 , -N(R2 0 ) 2 , -NO2, and -CN; 

R 1 5 and R1 6 are each selected from: 

hydrogen, halogen, -OR2 0 , -SR2 0 , -N(R2 0 ) 2 , -NO2, and -CN; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR 2 0 , -SR 2 0 , -N(R2 0 ) 2 , -NO2, and -CN; 

R" and R18 are each selected from: 

halogen, -OR 20, -SR 20 , -N(R2 0 ) 2 , -CN, -CHF2 , -CF3, and -CH 2F; and 

Ci- 6 alkyl optionally substituted with one or more substituents independently 

selected from halogen, -OR 2 0 , -SR 2 0 , -N(R2 0 ) 2 , -NO2, and -CN; 

each R19 is independently selected from: 

halogen, -OR 20, -SR 20, -N(R 20)2 , -C(O)R20, -C(O)N(R 20)2 , -N(R20)C(O)R 20,_ 

N(R20)C(O)N(R20)2, -OC(O)N(R20)2, -N(R20)C(O)OR20, -C(O)OR20, -OC(O)R20, 

S(O)R 2 0 , -S(O)2R
2 0 , -NO2 , =0, =S, =N(R20), and -CN; and 

C 1 3 alkyl, C2 -3 alkenyl, and C2 -3 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR20, -SR 20, -N(R20)2 , -C(O)R20, -C(O)N(R 20)2 , -N(R20)C(O)R 20 _ 

N(R20)C(O)N(R20) 2 , -OC(O)N(R20) 2 , -N(R20)C(O)OR20, -C(O)OR 20, -OC(O)R 20,_ 

S(O)R 2 0 , -S(O)2R
2 0 , -NO2 , =0, =S, =N(R20), and -CN; and 

C 3 .10 carbocycle, optionally substituted with one or more substituents 

independently selected from halogen, -OR 20, -SR 20, -N(R2 0 ) 2 , -C(O)R2 0 ,_ 

C(O)N(R 20)2, -N(R2 0)C(O)R 2 0 , -N(R20)C(O)N(R 20)2, -OC(O)N(R 20)2, 

N(R20)C(O)OR 20 , -C(O)OR 20, -OC(O)R20, -S(O)R 20 , -S(O) 2R20, -NO2, =0, =S, 

=N(R20), and -CN; 

each R2 0 is independently selected from: 

hydrogen; and 

6
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Ci-salkyl,C2-6 alkenyl, andC2-alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, -CN, 

-OH, -SH, -NO 2, -NH 2, =0, =S, -0-Ci-6 alkyl, -S-Ci-6 alkyl, -N(C1. 6 alkyl)2,-NH(C1. 6 

alkyl),C3.10carbocycle, and 3- to 10-membered heterocycle; and 

C 3 -10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-Ci-6 alkyl, -S-Ci-6 alkyl, -N(C1 6 

alkyl)2, -NH(CI 6 alkyl),C 1-6 alkyl,C 2-6 alkenyl,C 2-6 alkynyl,C3.10carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

w is 0, 1, or 2; and 

z is 0, 1, or 2.  

[0007] In certain embodiments, the disclosure provides a pharmaceutical composition 

comprising a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II') or (II) 

and a pharmaceutically acceptable excipient.  

[0008] In certain embodiments, the disclosure provides pyridazinone compounds or salts thereof 

for the treatment of disease or/and for the inhibition of muscle myosin II. Methods of 

administration of a pyridazinone compound or salt, e.g., a compound or salt of Formula (I'), (I), 

(Ia), (Ib), (Ic), (Id), (II') or (II), discussed herein may be used for the treatment of neuromuscular 

conditions and movement disorders.  

[0009] The disclosure further provides methods for inhibiting muscle myosin II and/or methods 

for treating disease, e.g., neuromuscular disease or movement disorder, comprising 

administering to a subject in need thereof compounds of Formula (III'): 

R1A 

Y Y 

(Ry)I 

N 0 

N2 
(R8),z 

0 25 (J , 

or a salt thereof, wherein: 

each Y is independently selected from C(R3), N, and N*(-O-); 

A is absent or selected from -0-, -NR-, -CR5 R6-, -C(O)-, -S-, -S(O)-, and-S(0)2-; 

R1 is selected from: 

C 1-6alkyl,C 2-6 alkenyl, andC2-6alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 
7
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OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0)2, -N(R°)C(O)Rl°, -C(O)OR°, -OC(O)R10 , 

-N(R1°)C(O)N(RI°) 2, -OC(O)N(RI°) 2, -N(R1 °)C(O)OR°, -S(O)R10, -S(O) 2R°, -NO 2 , 

=0, =S, =N(R10 ), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, wherein 

the C3.10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 

C 3 -10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , 

-SR 10, -N(R 0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

-OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C1.6 alkyl, C2 -6 alkenyl, and C2-6 alkynyl, wherein the C1

6 alkyl, C 2 -6 alkenyl, and 

C2 -6 alkynyl are each optionally substituted with one or more R9; or 

R1 together with R3 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5.10 carbocycle is 

optionally substituted with one or more R9; or R1 together with R f orm a 3- to 10

membered heterocycle or C3.10 carbocycle, wherein the 3- to 10- membered 

heterocycle or C3 .10 carbocycle is optionally substituted with one or more R9; or R1 

together with R4 form a 3- to 10- membered heterocycle, wherein the 3- to 10

membered heterocycle is optionally substituted with one or more R9; and 

when A is absent, R1 is additionally selected from H, and halogen; 

R2 5 is selected from: 

hydrogen, and C1.6 alkyl; or 

R2 5 together with R2 form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 

alkyl, -S-Ci- 6 alkyl, -N(C6 alkyl)2, -NH(CI16 alkyl), C1 -6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R2 is selected from: 

Ci- 6 alkyl, C2 - 6 alkenyl, and C2 - 6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0 )2, -N(R°)C(O)R°, -N(R°)C(O)N(RI°)2, 
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OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, 

wherein the C3 .10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 

C 3 -10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from: 

halogen, -OR10 , 

-SR 10, -N(R 0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

-OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C1.6 alkyl, and C3.10 carbocycle, wherein the Ci-6 alkyl, 

and C3 .10 carbocycle are optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10, -N(RI°)2, -NO2 , and -CN; or 

R2 together with R2 5 form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 

alkyl, -S-Ci-6 alkyl, -N(C1.6 alkyl)2, -NH(C1.6 alkyl), C1.6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R3, R , and R6 are each independently selected from: 

hydrogen, halogen, -OR10 , -SR10, -N(R1 0)2, -NO2 , and -CN; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2, and -CN; or 

R3 together with R1 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5.10 carbocycle is 

optionally substituted with one or more R9; or R t ogether with R 1 form a 3- to 10

membered heterocycle or C3.10 carbocycle, wherein the 3- to 10- membered 

heterocycle or C3 .10 carbocycle is optionally substituted with one or more R9 

R4 is selected from: 

hydrogen; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2, and -CN; or 

R4 together with R1 form a 3- toI 0-membered heterocycle, which is 

optionally substituted with one or more R9 

R7 and R8 are each independently selected from: 
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halogen, -OR10, -SR10, -N(RI°)2, -NO2 , -CN, and C1.6 alkyl optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR 10, -N(R1 )2, -NO2, and -CN; 

each R9 is independently selected from: 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, 

N(R1 °)C(O)N(R 1 )2, -OC(O)N(R 1 )2, -N(R 1 )C(O)OR 1 , -C(O)OR10, -OC(O)R10, 

S(O)R 10, -S(O)2R 1°, -NO2 , =0, =S, =N(R10), and -CN; and 

C 1 -3 alkyl, C2 -3 alkenyl, C2-3 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0 )2, -N(R)C(O)R°, -N(R)C(O)N(R°)2, 

OC(O)N(RI°) 2, -N(R1°)C(O)OR 1°, -C(O)OR10, -OC(O)R10, -S(O)R10 , -S(O) 2R1 °,
NO 2 , =0, =S, =N(R10), and -CN; 

each R10 is independently selected from: 

hydrogen; and 

C 1- 6 alkyl, C2 - 6 alkenyl, and C2 - 6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, -CN, 

-OH, -SH, -NO 2, -NH 2, =0, =S, -0-CI-6 alkyl, -S-Ci-6 alkyl, -N(C16 alkyl)2, -NH(C1 6 

alkyl), C3.10 carbocycle, and 3- to 10-membered heterocycle; and 

C 3 -10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 

alkyl)2, -NH(C 1.6 alkyl), C1 -6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3.10 carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

n is 0, 1, or 2; and 

p is 0, 1, or 2.  

[0010] In certain embodiments, the disclosure provides a method of treating a neuromuscular 

condition or treating a movement disorder comprising administering to a subject in need thereof 

a compound or salt of any one of Formula (I), (I), (Ia), (Ib), (Ic), (Id), (II), (II), (III'), (III) or 

(1I1a). In certain embodiments, the neuromuscular condition is selected from Duchenne 

Muscular Dystrophy, Becker muscular dystrophy, myotonic dystrophy 1, myotonic dystrophy 2, 

facioscapulohumeral muscular dystrophy, oculopharyngeal muscular dystrophy, limb girdle 

muscular dystrophy, tendinitis, carpal tunnel syndrome.  

[0011] In certain embodiments, the disclosure provides a method of inhibiting muscle myosin II 

comprising contacting a cell with a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

10



WO 2020/097265 PCT/US2019/060155 

(Ic), (Id), (II'), (II), (III'), (III) or (I1a). In certain embodiments, the disclosure provides a 

method of inhibiting muscle myosin II comprising administering to a subject in need thereof a 

compound or salt of any one of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or 

(II1a).  

INCORPORATION BY REFERENCE 

[0012] All publications, patents, and patent applications mentioned in this specification are 

herein incorporated by reference to the same extent as if each individual publication, patent, or 

patent application was specifically and individually indicated to be incorporated by reference.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The novel features of the invention are set forth with particularity in the appended 

claims. A better understanding of the features and advantages of the present invention will be 

obtained by reference to the following detailed description that sets forth illustrative 

embodiments, in which the principles of the invention are utilized, and the accompanying 

drawings (also "Figure" and "FIG." herein), of which: 

[0014] FIG.1 depicts excessive contraction-induced injuries, which precede the inflammation 

and irreversible fibrosis that characterizes late-stage DMD pathology; 

[0015] FIG.2 N-benzyl-p-tolyl-sulfonamide (BTS), an inhibitor of fast-fiber skeletal muscle 

myosin, has been shown to protect muscles from pathological muscle derangement in embryos 

from zebrafish model of DMD; 

[0016] FIG.3 depicts the force decrease pre injury at 100Hz for various compounds of the 

disclosure; 

[0017] FIG.4 depicts the post injury force decrease at 175 Hz for various compounds of the 

disclosure; 

[0018] FIG.5 depicts mid lengthening force drop for various compounds of the disclosure; and 

[0019] FIG.6 depicts the TA mass increase after injury for various compounds of the disclosure.  

DETAILED DESCRIPTION OF THE INVENTION 

[0020] While preferred embodiments of the present invention have been shown and described 

herein, it will be obvious to those skilled in the art that such embodiments are provided by way 

of example only. Numerous variations, changes, and substitutions will now occur to those 

skilled in the art without departing from the invention. It should be understood that various 

alternatives to the embodiments of the invention described herein may be employed in practicing 

the invention. It is intended that the following claims define the scope of the invention and that 
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methods and structures within the scope of these claims and their equivalents be covered 

thereby.  

[0021] In certain aspects, the disclosure provides methods for treating neuromuscular conditions 

through selective inhibition of fast-fiber skeletal muscle myosin. In particular, methods of the 

disclosure may be used in the treatment of DMD and other neuromuscular conditions.  

[0022] Skeletal muscle is mainly composed of two types of fibers, slow-twitch muscle fiber 

(i.e., type I) and fast-twitch muscle fiber (i.e., type II). In each muscle, the two types of fibers 

are configured in a mosaic-like arrangement, with differences in fiber type composition in 

different muscles and at different points in growth and development. Slow-twitch muscle fibers 

have excellent aerobic energy production ability. Contraction rate of the slow-twitch muscle 

fiber is low but tolerance to fatigue is high. Slow-twitch muscle fibers typically have a higher 

concentration of mitochondria and myoglobin than do fast-twitch fibers and are surrounded by 

more capillaries than are fast-twitch fibers. Slow-twitch fibers contract at a slower rate due to 

lower myosin ATPase activity and produce less power compared to fast-twitch fibers, but they 

are able to maintain contractile function over longer-terms, such as in stabilization, postural 

control, and endurance exercises.  

[0023] Fast twitch muscle fibers in humans are further divided into two main fiber types 

depending on the specific fast skeletal myosin they express (Type Ila, IIx/d). A third type of fast 

fiber (Type Ib) exists in other mammals but is rarely identified in human muscle. Fast-twitch 

muscle fibers have excellent anaerobic energy production ability and are able to generate high 

amounts of tension over a short period of time. Typically, fast-twitch muscle fibers have lower 

concentrations of mitochondria, myoglobin, and capillaries compared to slow-twitch fibers, and 

thus can fatigue more quickly. Fast-twitch muscles produce quicker force required for power 

and resistance activities.  

[0024] The proportion of the type I and type II can vary in different individuals. For example, 

non-athletic individuals can have close to 50% of each muscle fiber types. Power athletes can 

have a higher ratio of fast-twitch fibers, e.g., 70-75% type II in sprinters. Endurance athletes can 

have a higher ratio of slow-twitch fibers, e.g., 70-80% in distance runners. The proportion of the 

type I and type II fibers can also vary depending on the age of an individual. The proportion of 

type II fibers, especially the type Ix, can decline as an individual ages, resulting in a loss in lean 

muscle mass.  

[0025] The contractile action of skeletal muscle leads to muscle damage in subjects with 

neuromuscular disease, e.g., DMD, and this damage appears to be more prevalent in fast fibers.  

It has been observed that acute force drop after lengthening injury is greater in predominantly 
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fast type II fiber muscles compared to predominantly slow type I fiber muscles in dystrophy 

mouse models. It has also been demonstrated that the degree of acute force drop and histological 

damage in dystrophy mouse models is proportional to peak force development during 

lengthening injury. Excessive contraction-induced injuries, which precede the inflammation and 

irreversible fibrosis that characterizes late-stage DMD pathology are shown in FIG.1 [Figure 

adapted: Claflin and Brooks, Am J Brooks, Physiol Cell, 2008,]. Contraction-induced muscle 

damage in these patients may be reduced by limiting peak force generation in type II fibers and 

possibly increasing reliance on healthier type I fibers. N-benzyl-p-tolyl-sulfonamide (BTS), an 

inhibitor of fast-fiber skeletal muscle myosin, has been shown to protect muscles from 

pathological muscle derangement in embryos from zebrafish model of DMD as shown in FIG. 2.  

[Source: Li and Arner, PLoSONE, 2015].  

[0026] Inhibitors of skeletal muscle myosin that are not selective for the type II fibers may lead 

to excessive inhibition of skeletal muscle contraction including respiratory function and 

unwanted inhibition of cardiac activity as the heart shares several structural components (such as 

type I myosin) with type I skeletal muscle fibers. While not wishing to be bound by a particular 

mechanistic theory, this disclosure provides selective inhibitors of fast-fiber skeletal muscle 

myosin as a treatment option for DMD and other neuromuscular conditions. The targeted 

inhibition of type II skeletal muscle myosin may reduce skeletal muscle contractions while 

minimizing the impact on a subject's daily activities.  

Definitions 

[0027] Unless defined otherwise, all technical and scientific terms used herein have the same 

meaning as is commonly understood by one of skill in the art to which this invention belongs.  

[0028] As used in the specification and claims, the singular form "a", "an" and "the" includes 

plural references unless the context clearly dictates otherwise.  

[0029] The term "Cx.y" or "Cx-Cy" when used in conjunction with a chemical moiety, such as 

alkyl, alkenyl, or alkynyl is meant to include groups that contain from x to y carbons in the 

chain. For example, the term "Cl-6alkyl" refers to substituted or unsubstituted saturated 

hydrocarbon groups, including straight-chain alkyl and branched-chain alkyl groups that contain 

from 1 to 6 carbons.  

[0030] The terms "Cx-yalkenyl" and "Cx-yalkynyl" refer to substituted or unsubstituted 

unsaturated aliphatic groups analogous in length and possible substitution to the alkyls described 

above, but that contain at least one double or triple bond, respectively.  

[0031] 
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[0032] The term "carbocycle" as used herein refers to a saturated, unsaturated or aromatic ring 

in which each atom of the ring is carbon. Carbocycle includes 3- to 10-membered monocyclic 

rings, 5- to 12-membered bicyclic rings, 5- to 12-membered spiro bicycles, and 5- to 12

membered bridged rings. Each ring of a bicyclic carbocycle may be selected from saturated, 

unsaturated, and aromatic rings. In an exemplary embodiment, an aromatic ring, e.g., phenyl, 

may be fused to a saturated or unsaturated ring, e.g., cyclohexane, cyclopentane, or cyclohexene.  

A bicyclic carbocycle includes any combination of saturated, unsaturated and aromatic bicyclic 

rings, as valence permits. A bicyclic carbocycle further includes spiro bicyclic rings such as 

spiropentane. A bicyclic carbocycle includes any combination of ring sizes such as 3-3 spiro 

ring systems, 4-4 spiro ring systems, 4-5 fused ring systems, 5-5 fused ring systems, 5-6 fused 

ring systems, 6-6 fused ring systems, 5-7 fused ring systems, 6-7 fused ring systems, 5-8 fused 

ring systems, and 6-8 fused ring systems. Exemplary carbocycles include cyclopentyl, 

cyclohexyl, cyclohexenyl, adamantyl, phenyl, indanyl, naphthyl, and bicyclo[l.1.1]pentanyl.  

[0033] The term "aryl" refers to an aromatic monocyclic or aromatic multicyclic hydrocarbon 

ring system. The aromatic monocyclic or aromatic multicyclic hydrocarbon ring system contains 

only hydrogen and carbon and from five to eighteen carbon atoms, where at least one of the 

rings in the ring system is aromatic, i.e., it contains a cyclic, delocalized (4n+2) 7-electron 

system in accordance with the Hckel theory. The ring system from which aryl groups are 

derived include, but are not limited to, groups such as benzene, fluorene, indane, indene, tetralin 

and naphthalene.  

[0034] The term "cycloalkyl" refers to a saturated ring in which each atom of the ring is carbon.  

Cycloalkyl may include monocyclic and polycyclic rings such as 3- to 10-membered 

monocyclic rings, 5- to 12-membered bicyclic rings, spiro bicycles, and 5- to 12-membered 

bridged rings. In certain embodiments, a cycloalkyl comprises three to ten carbon atoms. In 

other embodiments, a cycloalkyl comprises five to seven carbon atoms. The cycloalkyl may be 

attached to the rest of the molecule by a single bond. Examples of monocyclic cycloalkyls 

include, e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.  

Polycyclic cycloalkyl radicals include, for example, adamantyl, spiropentane, norbornyl (i.e., 

bicyclo[2.2.1]heptanyl), decalinyl, 7,7 dimethyl bicyclo[2.2.1]heptanyl, bicyclo[1.1.1]pentanyl, 

and the like.  

[0035] The term "cycloalkenyl" refers to a saturated ring in which each atom of the ring is 

carbon and there is at least one double bond between two ring carbons. Cycloalkenyl may 

include monocyclic and polycyclic rings such as 3- to 10-membered monocyclic rings, 6- to 12

membered bicyclic rings, and 5- to 12-membered bridged rings. In other embodiments, a 
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cycloalkenyl comprises five to seven carbon atoms. The cycloalkenyl may be attached to the rest 

of the molecule by a single bond. Examples of monocyclic cycloalkenyls include, e.g., 

cyclopentenyl, cyclohexenyl, cycloheptenyl, and cyclooctenyl.  

[0036] The term "halo" or, alternatively, "halogen" or "halide," means fluoro, chloro, bromo or 

iodo. In some embodiments, halo is fluoro, chloro, or bromo.  

[0037] The term "haloalkyl" refers to an alkyl radical, as defined above, that is substituted by 

one or more halo radicals, for example, trifluoromethyl, dichloromethyl, bromomethyl, 

2,2,2-trifluoroethyl, 1-chloromethyl-2-fluoroethyl, and the like. In some embodiments, the alkyl 

part of the haloalkyl radical is optionally further substituted as described herein.  

[0038] The term "heterocycle" as used herein refers to a saturated, unsaturated or aromatic ring 

comprising one or more heteroatoms. Exemplary heteroatoms include N, 0, Si, P, B, and S 

atoms. Heterocycles include 3- to 10-membered monocyclic rings, 6- to 12-membered bicyclic 

rings, 5- to 12-membered spiro bicycles, and 5- to 12-membered bridged rings. A bicyclic 

heterocycle includes any combination of saturated, unsaturated and aromatic bicyclic rings, as 

valence permits. In an exemplary embodiment, an aromatic ring, e.g., pyridyl, may be fused to a 

saturated or unsaturated ring, e.g., cyclohexane, cyclopentane, morpholine, piperidine or 

cyclohexene. A bicyclic heterocycle includes any combination of ring sizes such as 4-5 fused 

ring systems, 5-5 fused ring systems, 5-6 fused ring systems, 6-6 fused ring systems, 5-7 fused 

ring systems, 6-7 fused ring systems, 5-8 fused ring systems, and 6-8 fused ring systems. A 

bicyclic heterocycle further includes spiro bicylic rings e.g., 5 to 12-membered spiro bicycles, 

such as 2-oxa-6-azaspiro[3.3]heptane.  

[0039] The term "heteroaryl" refers to a radical derived from a 5 to 18 membered aromatic ring 

radical that comprises two to seventeen carbon atoms and from one to six heteroatoms selected 

from nitrogen, oxygen and sulfur. As used herein, the heteroaryl radical is a monocyclic, 

bicyclic, tricyclic or tetracyclic ring system, wherein at least one of the rings in the ring system 

is aromatic, i.e., it contains a cyclic, delocalized (4n+2) 7-electron system in accordance with the 

Hckel theory. Heteroaryl includes fused or bridged ring systems. The heteroatom(s) in the 

heteroaryl radical is optionally oxidized. One or more nitrogen atoms, if present, are optionally 

quaternized. The heteroaryl is attached to the rest of the molecule through any atom of the 

ring(s). Examples of heteroaryls include, but are not limited to, azepinyl, acridinyl, 

benzimidazolyl, benzindolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazolyl, benzo[d]thiazolyl, 

benzothiadiazolyl, benzo[b][1,4]dioxepinyl, benzo[b][1,4]oxazinyl, 1,4-benzodioxanyl, 

benzonaphthofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl, benzopyranyl, 

benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl), 
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benzothieno[3,2-d]pyrimidinyl, benzotriazolyl, benzo[4,6]imidazo[1,2-a]pyridinyl, carbazolyl, 

cinnolinyl, cyclopenta[d]pyrimidinyl, 6,7-dihydro-5H-cyclopenta[4,5]thieno[2,3-d]pyrimidinyl, 

5,6-dihydrobenzo[h]quinazolinyl, 5,6-dihydrobenzo[h]cinnolinyl, 6,7-dihydro-5H

benzo[6,7]cyclohepta[1,2-c]pyridazinyl, dibenzofuranyl, dibenzothiophenyl, furanyl, furanonyl, 

furo[3,2-c]pyridinyl, 5,6,7,8,9,10-hexahydrocycloocta[d]pyrimidinyl, 

5,6,7,8,9,10-hexahydrocycloocta[d]pyridazinyl, 5,6,7,8,9,10-hexahydrocycloocta[d]pyridinyl, 

isothiazolyl, imidazolyl, indazolyl, indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl, 

isoquinolyl, indolizinyl, isoxazolyl, 5,8-methano-5,6,7,8-tetrahydroquinazolinyl, naphthyridinyl, 

1,6-naphthyridinonyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl, 

5,6,6a,7,8,9,10,10a-octahydrobenzo[h]quinazolinyl, 1-phenyl-1H-pyrrolyl, phenazinyl, 

phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrazolyl, 

pyrazolo[3,4-d]pyrimidinyl, pyridinyl, pyrido[3,2-d]pyrimidinyl, pyrido[3,4-d]pyrimidinyl, 

pyrazinyl, pyrimidinyl, pyridazinyl, pyrrolyl, quinazolinyl, quinoxalinyl, quinolinyl, 

isoquinolinyl, tetrahydroquinolinyl, 5,6,7,8-tetrahydroquinazolinyl, 

5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]pyrimidinyl, 

6,7,8,9-tetrahydro-5H-cyclohepta[4,5]thieno[2,3-d]pyrimidinyl, 

5,6,7,8-tetrahydropyrido[4,5-c]pyridazinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl, 

thieno[2,3-d]pyrimidinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-c]pyridinyl, and thiophenyl (i.e.  

thienyl).  

[0040] The term "heterocycloalkyl" refers to a saturated ring with carbon atoms and at least one 

heteroatom. Exemplary heteroatoms include N, 0, Si, P, B, and S atoms. Heterocycloalkyl may 

include monocyclic and polycyclic rings such as 3- to 10-membered monocyclic rings, 6- to 12

membered bicyclic rings, spiro bicycles, and 5- to 12-membered bridged rings. The heteroatoms 

in the heterocycloalkyl radical are optionally oxidized. One or more nitrogen atoms, if present, 

are optionally quaternized. The heterocycloalkyl is attached to the rest of the molecule through 

any atom of the heterocycloalkyl, valence permitting, such as any carbon or nitrogen atoms of 

the heterocycloalkyl. Examples of heterocycloalkyl radicals include, but are not limited to, 

dioxolanyl, thienyl[1,3]dithianyl, decahydroisoquinolyl, imidazolinyl, imidazolidinyl, 

isothiazolidinyl, isoxazolidinyl, morpholinyl, octahydroindolyl, octahydroisoindolyl, 

2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, oxazolidinyl, piperidinyl, piperazinyl, 

4-piperidonyl, pyrrolidinyl, pyrazolidinyl, quinuclidinyl, thiazolidinyl, tetrahydrofuryl, 

trithianyl, tetrahydropyranyl, thiomorpholinyl, thiamorpholinyl, 1-oxo-thiomorpholinyl, 2-oxa

6-azaspiro[3.3]heptane, and 1,1-dioxo-thiomorpholinyl.  
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[0041] The term "heterocycloalkenyl" refers to an unsaturated ring with carbon atoms and at 

least one heteroatom and there is at least one double bond between two ring carbons.  

Heterocycloalkenyl does not include heteroaryl rings. Exemplary heteroatoms include N, 0, Si, 

P, B, and S atoms. Heterocycloalkenyl may include monocyclic and polycyclic rings such as 3

to 10-membered monocyclic rings, 6- to 12-membered bicyclic rings, and 5- to 12-membered 

bridged rings. In other embodiments, a heterocycloalkenyl comprises five to seven ring atoms.  

The heterocycloalkenyl may be attached to the rest of the molecule by a single bond. Examples 

of monocyclic cycloalkenyls include, e.g., pyrroline (dihydropyrrole), pyrazoline 

(dihydropyrazole), imidazoline (dihydroimidazole), triazoline (dihydrotriazole), dihydrofuran, 

dihydrothiophene, oxazoline (dihydrooxazole), isoxazoline (dihydroisoxazole), thiazoline 

(dihydrothiazole), isothiazoline (dihydroisothiazole), oxadiazoline (dihydrooxadiazole), 

thiadiazoline (dihydrothiadiazole), dihydropyridine, tetrahydropyridine, dihydropyridazine, 

tetrahydropyridazine, dihydropyrimidine, tetrahydropyrimidine, dihydropyrazine, 

tetrahydropyrazine, pyran, dihydropyran, thiopyran, dihydrothiopyran, dioxine, dihydrodioxine, 

oxazine, dihydrooxazine, thiazine, and dihydrothiazine.  

[0042] The term "substituted" refers to moieties having substituents replacing a hydrogen on 

one or more carbons or substitutable heteroatoms, e.g., an NH or NH2 of a compound. It will be 

understood that "substitution" or "substituted with" includes the implicit proviso that such 

substitution is in accordance with permitted valence of the substituted atom and the substituent, 

and that the substitution results in a stable compound, i.e., a compound which does not 

spontaneously undergo transformation such as by rearrangement, cyclization, elimination, etc. In 

certain embodiments, substituted refers to moieties having substituents replacing two hydrogen 

atoms on the same carbon atom, such as substituting the two hydrogen atoms on a single carbon 

with an oxo, imino or thioxo group. As used herein, the term "substituted" is contemplated to 

include all permissible substituents of organic compounds. In a broad aspect, the permissible 

substituents include acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic, 

aromatic and non-aromatic substituents of organic compounds. The permissible substituents can 

be one or more and the same or different for appropriate organic compounds.  

[0043] In some embodiments, substituents may include any substituents described herein, for 

example: halogen, hydroxy, oxo (=0), thioxo (=S), cyano (-CN), nitro (-NO 2 ), imino (=N-H), 

oximo (=N-OH), hydrazino (=N-NH 2), -R-ORa, -R-OC(O)-Ra, -R-OC(O)-ORa, 

Rb-OC(O)-N(Ra) 2, -Rb-N(Ra) 2, -R-C(O)Ra, -Rb-C(O)ORa, -Rb-C(O)N(Ra )2 ,

Rb-O-R-C(O)N(Ra) 2, -R-N(Ra)C(O)ORa, -R-N(Ra)C(O)Ra, -R-N(Ra)S(O)tRa (where t is 1 or 

2), -Rb-S(O)Ra (where t is 1 or 2), -R-S(O)ORa (where t is 1 or 2), and -R-S(O)tN(Ra) 2 (where 
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t is 1 or 2); and alkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, aralkynyl, cycloalkyl, 

cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, heteroaryl, and heteroarylalkyl, any of 

which may be optionally substituted by alkyl, alkenyl, alkynyl, halogen, haloalkyl, haloalkenyl, 

haloalkynyl, oxo (=0), thioxo (=S), cyano (-CN), nitro (-NO 2 ), imino (=N-H), oximo (=N-OH), 

hydrazine (=N-NH 2), -R-ORa, -R-OC(O)-Ra, -R-OC(O)-ORa, -R-OC(O)-N(Ra) 2 , -R-N(Ra)2 , 

-R-C(O)Ra, -Rb-C(O)ORa, -R-C(O)N(Ra)2, -R-O-Rc-C(O)N(Ra) 2 , -Rb-N(Ra)C(O)ORa, 

R-N(Ra)C(O)Ra, -R-N(Ra)S(O)tRa (where t is 1 or 2), -R-S(O)Ra (where t is 1 or 2), 

R-S(O)ORa (where t is 1 or 2) and -Rb-S(O)tN(Ra) 2 (where t is 1 or 2); wherein each Ra is 

independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, 

heterocycloalkyl, heterocycloalkylalkyl, heteroaryl, or heteroarylalkyl, wherein each Ra, valence 

permitting, may be optionally substituted with alkyl, alkenyl, alkynyl, halogen, haloalkyl, 

haloalkenyl, haloalkynyl, oxo (=0), thioxo (=S), cyano (-CN), nitro (-NO 2), imino (=N-H), 

oximo (=N-OH), hydrazine (=N-NH 2), -R-ORa, -R-OC(O)-Ra, -R-OC(O)-ORa, 

Rb-OC(O)-N(Ra) 2, -Rb-N(Ra) 2, -R-C(O)Ra, -Rb-C(O)ORa, -Rb-C(O)N(Ra)2, 

Rb-O-R-C(O)N(Ra) 2, -R-N(Ra)C(O)ORa, -R-N(Ra)C(O)Ra, -R-N(Ra)S(O)tRa (where t is 1 or 

2), -R-S(O)Ra (where t is 1 or 2), -R-S(O)ORa (where t is 1 or 2) and -R-S(O)tN(Ra) 2 (where 

t is 1 or 2); and wherein each R is independently selected from a direct bond or a straight or 

branched alkylene, alkenylene, or alkynylene chain, and each R° is a straight or branched 

alkylene, alkenylene or alkynylene chain.  

[0044] Double bonds to oxygen atoms, such as oxo groups, are represented herein as both "=O" 

and "(0)". Double bonds to nitrogen atoms are represented as both "=NR" and "(NR)". Double 

bonds to sulfur atoms are represented as both "=S" and "(S)".  

[0045] The phrases "parenteral administration" and "administered parenterally" as used herein 

means modes of administration other than enteral and topical administration, usually by 

injection, and includes, without limitation, intravenous, intramuscular, intra-arterial, intrathecal, 

intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous, 

subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal and intrasternal injection and 

infusion.  

[0046] The phrase "pharmaceutically acceptable" is employed herein to refer to those 

compounds, materials, compositions, and/or dosage forms which are, within the scope of sound 

medical judgment, suitable for use in contact with the tissues of human beings and animals 

without excessive toxicity, irritation, allergic response, or other problem or complication, 

commensurate with a reasonable benefit/risk ratio.  
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[0047] The phrase "pharmaceutically acceptable excipient" or "pharmaceutically acceptable 

carrier" as used herein means a pharmaceutically acceptable material, composition or vehicle, 

such as a liquid or solid filler, diluent, excipient, solvent or encapsulating material. Each carrier 

must be "acceptable" in the sense of being compatible with the other ingredients of the 

formulation and not injurious to the patient. Some examples of materials which can serve as 

pharmaceutically acceptable carriers include: (1) sugars, such as lactose, glucose and sucrose; 

(2) starches, such as corn starch and potato starch; (3) cellulose, and its derivatives, such as 

sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate; (4) powdered tragacanth; 

(5) malt; (6) gelatin; (7) talc; (8) excipients, such as cocoa butter and suppository waxes; (9) 

oils, such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and soybean 

oil; (10) glycols, such as propylene glycol; (11) polyols, such as glycerin, sorbitol, mannitol and 

polyethylene glycol; (12) esters, such as ethyl oleate and ethyl laurate; (13) agar; (14) buffering 

agents, such as magnesium hydroxide and aluminum hydroxide; (15) alginic acid; (16) pyrogen

free water; (17) isotonic saline; (18) Ringer's solution; (19) ethyl alcohol; (20) phosphate buffer 

solutions; and (21) other non-toxic compatible substances employed in pharmaceutical 

formulations.  

[0048] The term "salt" or "pharmaceutically acceptable salt" refers to salts derived from a 

variety of organic and inorganic counter ions well known in the art. Pharmaceutically acceptable 

acid addition salts can be formed with inorganic acids and organic acids. Inorganic acids from 

which salts can be derived include, for example, hydrochloric acid, hydrobromic acid, sulfuric 

acid, nitric acid, phosphoric acid, and the like. Organic acids from which salts can be derived 

include, for example, acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic 

acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic 

acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic 

acid, and the like. Pharmaceutically acceptable base addition salts can be formed with inorganic 

and organic bases. Inorganic bases from which salts can be derived include, for example, 

sodium, potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, manganese, 

aluminum, and the like. Organic bases from which salts can be derived include, for example, 

primary, secondary, and tertiary amines, substituted amines including naturally occurring 

substituted amines, cyclic amines, basic ion exchange resins, and the like, specifically such as 

isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, and ethanolamine.  

In some embodiments, the pharmaceutically acceptable base addition salt is chosen from 

ammonium, potassium, sodium, calcium, and magnesium salts.  
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Compounds 

[0049] The following is a discussion of compounds and salts thereof that may be used in the 

methods of the disclosure. The compounds and salts are described in Formulas (I'), (I), (Ia), (Ib), 

(Ic), (Id), (II') and (II).  

[0050] In certain aspects, disclosed herein is a compound represented by Formula (I)': 

R1 
"A 

(Ry)n 

N O 

0 R25 

or a salt thereof, wherein: 

each X is independently selected from C(R3), N, and N*(-O-), wherein at least one X is N or N*(

O-); 

A is selected from -0-, -NR4-, -CR5 R6-, -C(O)-, -S-, -S(O)-, and -S(0)2 -; 

R1 is selected from: 

C 1-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0)2, -N(R°)C(O)Rl°, -C(O)OR°, -OC(O)R10 , 

-N(R1°)C(O)N(RI°) 2, -OC(O)N(RI°) 2, -N(R1 °)C(O)OR°, -S(O)R10 , -S(O) 2R°, -NO 2 , 

=0, =S, =N(R10 ), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, wherein 

the C3.10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 

C3.10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , 

-SR 10, -N(R 0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

-OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2, =0, =S, =N(R10 ), -CN, C1-6 alkyl, C2 -6 alkenyl, and C2-6 alkynyl, wherein the C1

6 alkyl, C2-6 alkenyl, and C2-6 alkynyl are each optionally substituted with one or more 

R9; or 

R1 together with R3 form a 5- to 10- membered heterocycle or C5- 10 

carbocycle, wherein the 5- to 10- membered heterocycle or C5-10 carbocycle is 
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optionally substituted with one or more R9; or R1 together with R' form a 3- to 10

membered heterocycle or C3.10 carbocycle, wherein the 3- to 10- membered 

heterocycle or C3 .10 carbocycle is optionally substituted with one or more R9; or R1 

together with R4 form a 3- to 10- membered heterocycle, wherein the 3- to 10

membered heterocycle is optionally substituted with one or more R9 

R2 5 is selected from: 

hydrogen, and C1.6 alkyl; or 

R2 5 together with R2 form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 

alkyl, -S-Ci-6 alkyl, -N(C1.6 alkyl)2, -NH(C1.6 alkyl), C1.6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R2 is selected from: 

Ci- 6 alkyl, C2-6 alkenyl, and C2 - 6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°)2, 

OC(O)N(RI°) 2, 

-N(R1°)C(O)OR 1°, -C(O)OR1°, -OC(O)R10, -S(O)R 10, -S(O) 2R 1°, -NO2, =0, =S, 

=N(R10), -CN, 

C 3 -10 carbocycle and 3- to 10-membered heterocycle, wherein the C3.10 carbocycle 

and 3- to 10-membered heterocycle are each optionally substituted with one or more 

R9; and 

C 3 -10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from: 

halogen, -OR10 , 

-SR 10, -N(R 0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

-OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C1 -6 alkyl, and C3- 10 carbocycle, wherein the Ci-6 alkyl, 

and C3 -10 carbocycle are optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10, -N(RI°)2, -NO2 , and -CN; or 

R2 together with R25 form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 
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alkyl, -S-Ci-6 alkyl, -N(C1 .6 alkyl)2, -NH(C1 .6 alkyl), C1.6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R3, R , and R6 are each independently selected from: 

hydrogen, halogen, -OR10 , -SR10, -N(R1 0)2, -NO2 , and -CN; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2, and -CN; or 

R3 together with R1 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5.10 carbocycle is 

optionally substituted with one or more R9; or R t ogether with R 1 form a 3- to 10

membered heterocycle or C3.10 carbocycle, wherein the 3- to 10- membered 

heterocycle or C3 .10 carbocycle is optionally substituted with one or more R9 

R4 is selected from: 

hydrogen; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2, and -CN; or 

R4 together with R1 form a 3- toI 0-membered heterocycle, which is 

optionally substituted with one or more R9 

R7 and R8 are each independently selected from: 

halogen, -OR10, -SR10, -N(RI°)2, -NO2 , -CN, and C1.6 alkyl optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR 10, -N(R1 )2, -NO2, and -CN; 

each R9 is independently selected from: 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, 

-N(R1°)C(O)N(RI°) 2, -OC(O)N(RI°) 2, -N(R1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R1°, 

-S(O) 2R 1°, -NO2, =0, =S, =N(R10), and -CN; and 

CI3 alkyl, C2-3 alkenyl, and C2 -3 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0 )2, -N(R°)C(O)R°, -N(R°)C(O)N(RI°)2, 

OC(O)N(RI°) 2, 

-N(R1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, -S(O)R 10, -S(O) 2R 1°, -NO2, =0, =S, 

=N(R 10), and -CN; 

each R10 is independently selected from: 
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hydrogen; and 

Ci-s alkyl, C2-6 alkenyl, and C2- alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, -CN, 

-OH, -SH, -NO 2, -NH 2, =0, =S, -0-CI-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 alkyl)2, -NH(C1 .6 

alkyl), C3.10 carbocycle, and 3- to 10-membered heterocycle; and 

C 3 -10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 

alkyl)2, -NH(C 1.6 alkyl), C1 -6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3.10 carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

n is 0, 1, or 2; and 

p is 0, 1, or 2.  

[0051] In certain aspects, disclosed herein is a compound or a pharmaceutically acceptable salt 

thereof, represented by Formula (I): 

RIA "A 
x x 

(Ry)H 

N O 

(R), N R2 
0 (I); 

or a salt thereof, wherein: 

each X is independently selected from C(R 3), N, and N*(-O-) wherein at least one X is N 

or N*(-0-); 

A is selected from -0-, -NR4-, -CR5R6 -, -C(O)-, -S-, -S(O)-, and -S(0)2-; 

R1 is selected from: 

C 1- 6 alkyl, C2-6 alkenyl, C2-6 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

N(R1 0) 2 , -C(O)R10, -C(O)N(RI°) 2, -N(R1 °)C(O)R1°, -C(O)OR1 °, -OC(O)R10, 

N(R1 °)C(O)N(R10)2, -OC(O)N(R 0)2, -N(R°)C(O)OR°, -S(O)R10, -S(O) 2R°, -NO 2 , 

=0, =S, =N(R10 ), -CN, C3- 10 carbocycle and 3- to 10-membered heterocycle, wherein 

the C3 -10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 
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C3.10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O) R10, 

N(R1 °)C(O)N(R 1 )2, -OC(O)N(R 1 )2, -N(R 1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R 10, -S(O)2R 1°, -NO2 , =0, =S, =N(R 10), and -CN; or 

R1 together with R3 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5.10 carbocycle is 

optionally substituted with one or more R9; R1 together with R f orm a 3- to 10

membered heterocycle or C3.10 carbocycle, wherein the 3- to 10- membered 

heterocycle or C3 .10 carbocycle is optionally substituted with one or more R9; or R1 

together with R 4 form a 3- to 10- membered heterocycle, wherein the 3- to 10

membered heterocycle is optionally substituted with one or more R9 

R2 is selected from: 

Ci- 6 alkyl, C2-6 alkenyl, C2-6 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

N(R1 0) 2 , -C(O)R10, -C(O)N(RI°) 2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, 

wherein the C3 .10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 

C3.10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from: 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, 

N(R1 °)C(O)N(R 1 )2, -OC(O)N(R 1 )2, -N(R 1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R 10, -S(O)2R 1°, -NO2 , =0, =S, =N(R10), and -CN; and C1.6 alkyl and C3.10 

carbocycle, any of which is optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10 , -N(RI°)2, -NO2 , and -CN; 

R3, R 5, and R6 are independently selected from: 

hydrogen, halogen, -OR10 , -SR10, -N(R 0)2, -NO2 , -CN, and C1 -6 alkyl 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10, -SR 10, -N(RI°)2, -NO2, and -CN; or 

R3 together with R1 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5- 1 0 carbocycle is 

optionally substituted with one or more R9; R t ogether with R1 form a 3- to 10
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membered heterocycle orC3.10carbocycle, wherein the 3- to 10- membered 

heterocycle orC3.10carbocycle is optionally substituted with one or more R' 

R4 is selected from: 

hydrogen; and 

C 1-6alkyl optionally substituted with one or more substituents independently 

selected from halogen, -OR10, -SR10, -N(R1 )2, -NO2, and -CN; or R4 together with R 

form a 3- to 10-membered heterocycle, which is optionally substituted with one or 

more R9 

each R7 and R' is independently selected from: 

halogen, -OR10, -SR10, -N(RI°) 2 ,-NO 2 , -CN, andC1.6alkyl optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR 10, -N(R1 )2, -NO2, and -CN; 

each R9 is independently selected from: 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, 

N(R1°)C(O)N(R 1 )2, -OC(O)N(R 1 )2, -N(R 1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R 10, -S(O)2R 1°, -NO2 , =0, =S, =N(R10), -CN; and 

C 1 -3 alkyl,C 2-3alkenyl,C2-3alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

N(R1 0) 2 , -C(O)R10, -C(O)N(RI°) 2, -N(R°)C(O)R°, -N(R°)C(O)N(RI°)2, 

OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10, -S(O)R10, -S(O) 2R1 °,
NO2 , =0, =S, =N(R10), and -CN; 

each R10 is independently selected at each occurrence from 

hydrogen; and 

Ci-s alkyl,C2-6 alkenyl,C2-6 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -CN, -OH, -SH, 

NO 2, -NH2, =0, =S, -- Cisalkyl, -S-Ci-salkyl, -N(C1 6 alkyl)2, -NH(C1 .6 alkyl),C 3.  

10 carbocycle, 3- to 10-membered heterocycle; and 

C3.10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-Ci-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 

alkyl)2, -NH(C 1.6 alkyl),C 1-6 alkyl,C 2-6 alkenyl,C 2-6 alkynyl,C 3-10 carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

n is 0, 1, or 2; and 

p is 0, 1, or 2.  
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[0052] In certain embodiments, for a compound or salt of Formula (I') or (I), each X is 

independently selected from C(R3) and N wherein at least one X is N. In some embodiments, 

one X is N and one X is C(R3). In some embodiments, one X is N*(-O-) and one X is C(R3). In 

some embodiments, each X is N. In some embodiments, one X is N, and one X is N*(-O-).  

[0053] In certain embodiments, for a compound or salt of Formula (I') or (I), each X is further 

selected from C(R3).  

[0054] In certain embodiments, a compound of Formula (I') or (I) is represented by Formula 

(Ia) or Formula (Ib): 

R1A R1A '"A 
0' 

N N 11 N 

(Ry~n (R7)n 

N O N O 
NR2 I N'R2 

N NN 
(spH (R8)p H 

o (Ia) or O (Ib).  

[0055] In certain embodiments, a compound of Formula (I') or (I) is represented by Formula 

(Ic) or Formula (Id): 

R1A R1A 0' 

N 11N N11N 

N O N O 
N'R2 I N'R2 

N N 
(sH H(R ) H 

O (Ic) or 0 (Id).  

[0056] In certain embodiments, the compound of Formula (I') or (I) is represented by Formula 

(Ia) or Formula (Ic): 

R1A RIA "A "A 

N N 0 
2 I2 

N A N RN ")NR 

(spH (spH 
O (Ia) or O (Ic).  
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[0057] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), A is selected from -S-, -0-, -NR 4 -, and -CHR-, wherein R4 is H or C1-3 alkyl; or R4 

and R1 together with the N atom to which they are attached form 4- to 9-membered heterocycle, 

optionally substituted with one or more R9; and R 5 is H; or R 5 and R1 together with the atoms to 

which they are attached form C3.6 carbocycle, optionally substituted with one or more R9. In 

some embodiments, A is selected from -0-, -NR4-, -CR 5R6-, and -C(O)-. In some embodiments, 

A is selected from -0- and -NR4. In some embodiments, A is -0-. In some embodiments, A is 

C(O)-. In some embodiments, A is -NR 4-, such as -NH-. In certain embodiments, A is selected 

from -CR5R6-, such as -CHR5 -, such as -CH2-.  

[0058] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 is selected from: 

C 1- 6 alkyl, optionally substituted with one to three substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2 , =0, =S, =NH, =N(C1 3 

alkyl), -CN, C3 .6 carbocycle, and 3- to 6-membered heterocycle, wherein the C3 -6 

carbocycle or 3- to 6-membered heterocycle is optionally substituted with one or 

more R9; and 

R1 is selected from C3 .8 carbocycle, and 3- to 8-membered heterocycle 

containing one to three heteroatoms, wherein the C3 .s carbocycle and 3- to 8

membered heterocycle are each optionally substituted with one or more R9; or 

R1 together with R4 form a 4- to 9-membered heterocycle, optionally 

substituted with one or more R9, wherein the 4- to 9-membered heterocycle is 

selected from monocyclic ring, bridged ring, and spiro-cyclic ring, optionally 

containing one or two additional heteroatoms; or 

R1 together with R f orm a C3 .6 cycloalkyl, optionally substituted with one or 

more R9.  

[0059] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 is selected from: 

C 1 .4 alkyl, optionally substituted with one to three substituents independently 

selected from halogen, -0-C1-3 haloalkyl, -N(C3 alkyl)2, C 4-6 cycloalkyl, and 4

membered saturated heterocycle containing one heteroatom, wherein the C 4-6 

cycloalkyl or 4-membered saturated heterocycle is optionally substituted with one to 

three substituents independently selected from halogen and C1-3 alkyl; and 

C 4 -8 saturated carbocycle, aryl, and 4- to 6-membered saturated heterocycle 

containing one or two heteroatoms, wherein the C 4-8 saturated carbocycle, aryl, and 
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4- to 6-membered saturated heterocycle are each optionally substituted with one to 

three substituents independently selected from halogen, -OH, -0-C1 -3 alkyl, -0-C1 - 3 

haloalkyl, -SH, -NH2, -NO2 , =0, =S, =NH, -CN, C1.3 alkyl, and C1.3 hydroxyalkyl; or 

R1 together with R4 form a 4- to 9-membered heterocycle selected from 4- to 

6-membered monocyclic ring, 7- to 9-membered bridged ring, and 7-membered 

spiro-cyclic ring, each optionally containing one or two additional heteroatoms, and 

each optionally substituted with one to three substituents selected from halogen, C1.3 

alkyl, C1.3 haloalkyl, -OH, -0-C1 -3 alkyl, -0-C1 -3 haloalkyl, -NO 2 , =0, =S, =NH, 

and -CN, wherein the C1.3 alkyl is optionally further substituted with one selected 

from -OH, -0-C1 -3 alkyl, and -0-C1 -3 haloalkyl; or 

R1 together with R' form a C3 .6 cycloalkyl.  

[0060] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 is selected from: 

C 1 -4 alkyl, optionally substituted with one to three substituents independently 

selected from halogen, -0-C1 -3 haloalkyl, C 4-6 cycloalkyl, and 4-membered saturated 

heterocycle containing one heteroatom, wherein the C4-6 cycloalkyl or 4-membered 

saturated heterocycle is optionally substituted with one to three substituents 

independently selected from halogen and C1.3 alkyl; and 

C 4 -6 cycloalkyl, C 5 - 8 bridged cycloalkyl, phenyl, and 4- to 6-membered 

saturated heterocycle containing one heteroatom, wherein the C 4-6 cycloalkyl, C5 - 8 

bridged cycloalkyl, phenyl, and 4- to 6-membered saturated heterocycle are each 

optionally substituted with one to three substituents independently selected from 

halogen, -OH, -0-CI3 alkyl, -0-CI-3 haloalkyl, C1.3 alkyl, and C1.3 hydroxyalkyl; or 

R1 together with R4 form a 4- to 7-membered heterocycle selected from 

azetidine, pyrrolidine, piperidine, morpholine, spiro-azetidine, bridged piperidine, 

and bridged morpholine, each optionally substituted with one to three R9, wherein the 

spiro-azetidine, bridged piperidine, and bridged morpholine each optionally contains 

an additional heteroatom; and wherein each R9 is independently selected from 

halogen, C1.3 alkyl, C1-3 haloalkyl, and -0-C-3 haloalkyl, wherein the C1-3 alkyl is 

optionally further substituted with one -0-CI-3 haloalkyl; or 

R1 together with R f orm a C3-6 cycloalkyl.  

[0061] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R is selected from -CH3, -CH(CH3)2, -CH2CH2CH3, -C(CH3)3, -CHF 2 , -CF3, 
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CH2CF 3, CH2CH2CF 3, -CH2CH2-0-CF 3, F 0 O 

F 

O 
F OH OH 

C1 F 

O O 

and ; or R and R4 together with the N atom to which 

F N OCF3  O'CF2 H F3C 0 

they are attached form IN , N N , N , N 

o 

N N =O O0 

,N F NZ , and ~;or R and R' together with the atoms to which they are 

attached form In some embodiments, R is selected from -CH 3, -CH2CH2CH3, -C(CH 3)3, 

-,- F 0 -e
-CHF2 , -CF3, -CH 2CF3, CH2CH2CF3, -CH2CH2-0-CF 3, F OV\o 0 

F 

O F F OH OH 

C1 F 

; or R and R4 together with the N atom to which they are attached 

F N CF3  O'C F 3 C N 

form , x , N, , 0; or R1 and R5 

together with the atoms to which they are attached form 

[0062] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 is selected from C1-6 alkyl, optionally substituted with one to three substituents 

independently selected from halogen, -OR10 , -SR10 , -N(RI°)2, -NO 2 , =0, =S, =NH, =N(CI1 3 

alkyl), -CN, C3 .6 carbocycle, and 3- to 6-membered heterocycle, wherein the C3-6 carbocycle or 

3- to 6-membered heterocycle is optionally substituted with one or more R9. In some 

embodiments, R1 is selected from C 1-4 alkyl, optionally substituted with one to three substituents 

independently selected from halogen, -OH, -0-C1 -3 alkyl, -0-C1-3 haloalkyl, -NH2, -NH(C1 3 

alkyl), -N(CI3 alkyl)2, C 4 -6 cycloalkyl, and 4- to 6-membered saturated heterocycle containing 

one or two heteroatoms, wherein the C4 -6 cycloalkyl and 4- to 6-membered saturated heterocycle 
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are each optionally substituted with one to three substituents independently selected from 

halogen andC1.3 alkyl. In some embodiments, R1 is selected fromC1 .4 alkyl, optionally 

substituted with one to three substituents independently selected from halogen, -0-C1 - 3 

haloalkyl, -N(C 1 .3 alkyl)2, C4.6cycloalkyl, and 4-membered saturated heterocycle containing one 

heteroatom, wherein theC4-6 cycloalkyl or 4-membered saturated heterocycle is optionally 

substituted with one to three substituents independently selected from halogen andC 1-3 alkyl. In 

some embodiments, R1 is selected fromC1-4 alkyl, optionally substituted with one to three 

substituents independently selected from halogen, -0-C1 - 3 haloalkyl,C 4-6 cycloalkyl, and 4

membered saturated heterocycle containing one heteroatom, wherein theC 4-6 cycloalkyl or 4

membered saturated heterocycle is optionally substituted with one to three substituents 

independently selected from halogen andC1.3 alkyl. In some embodiments, theC 4-6 cycloalkyl 

substituent on theC1-4 alkyl is cyclobutyl. In some embodiments, the 4-membered saturated 

heterocycle substituent on theC 1 4 alkyl is oxetanyl. In some embodiments, R1 is selected from 

CH3, -CH(CH 3)2, -CH2CH2CH3, -C(CH3)3, -CHF2, -CF 3, -CH2CF 3,CH 2CH2CF 3, -CH2CH2-0
/ F 

CF3, N FF O oand o. In some 

embodiments, R1 is selected from -CH3, -CH2CH2CH3, -C(CH3)3, -CF 2, -CF3,CH 2CF 3, 

F 0 
CH2CH2CF 3, -CH2CH2-0-CF3, F O O .and . In some 

embodiments, R1 is selected fromC 3-8 carbocycle, and 3- to 8-membered heterocycle containing 

one to three heteroatoms, wherein theC 3.8 carbocycle and 3- to 8-membered heterocycle are 

each optionally substituted with one or more R9. In some embodiments, R1 is selected fromC4.8 

saturated carbocycle, aryl, and 4- to 6-membered saturated heterocycle containing one or two 

heteroatoms, wherein theC4.8 saturated carbocycle, aryl, and 4- to 6-membered saturated 

heterocycle are each optionally substituted with one to three R9 . In some embodiments, R1 is 

selected fromC4-6 cycloalkyl,C 5-8 bridged cycloalkyl, phenyl, and 4- to 6-membered saturated 

heterocycle containing one heteroatom, wherein theC4-6 cycloalkyl,C5 -8 bridged cycloalkyl, 

phenyl, and 4- to 6-membered saturated heterocycle are each optionally substituted with one to 

three R9. In some embodiments, R1 is selected from , , , 

o 

00 ,and , each optionally substituted with one to three R9 .In some embodiments, RIis 

selected from , and ,each optionally substituted 
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with one to three R'. In some embodiments, each R9 is independently selected from halogen, 

OR 10, -SR 10, -N(R) 2, -NO2 , =0, =S, =N(R10), -CN, and C 1-6 alkyl, wherein the Ci-s alkyl is 

optionally substituted with one or more substituents independently selected from halogen, -OH, 

-0-C 1 -3 alkyl, and -0-C1 -3 haloalkyl. In some embodiments, each R9 is independently selected 

from halogen, -OH, -0-C1 -3 alkyl, -0-C1 -3 haloalkyl, -SH, -NH2, -NO 2, =0, =S, =NH, -CN, C 1- 3 

alkyl, and C1-3 hydroxyalkyl. In some embodiments, each R9 is independently selected from 

halogen, -OH, -0-C1.3 alkyl, -0-C1 -3 haloalkyl, C1.3 alkyl, and C 1-3 hydroxyalkyl. In some 

embodiments, each R9 is independently selected from halogen, -OH, C 1-3 alkyl, and C 1- 3 

F 

hydroxyalkyl. In some embodiments, R1 is selected from 

C1 F 
OH OH0 

OH- O and . In 

F 
FF F OH 

some embodiments, R is selected from'0< , , " 

CI F 
OH 

n\ 

jr I' < I , I ,andY 

[0063] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 is selected from C1-6 alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -NO 2 , 

=0, =S, =N(R10 ), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, wherein the C3- 1 0 

carbocycle and 3- to 10-membered heterocycle are each optionally substituted with one or more 

R9; phenyl optionally substituted with one or more substituents independently selected from 

halogen, -OR10, -SR10, -N(RI°)2, -C(O)R 10, -C(O)N(R) 2, -NO2, -CN, and C1 -6 alkyl; and 4 to 6

membered heterocycloalkyl optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10 , -N(R 0 )2, -C(O)R10, -C(O)N(R1 0)2, -NO2 , =0, =S, 

=N(R10), -CN, and C1.6 alkyl.  

[0064] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 is selected from C1-3 alkyl optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10 , -N(RI°)2, -NO 2 , =0, =S, =N(R10), -CN, C3- 10 

carbocycle and 3- to 10-membered heterocycle, wherein the C3- 1 0 carbocycle and 3- to 10

membered heterocycle are each optionally substituted with one or more R9; phenyl optionally 

substituted with one or more substituents independently selected from halogen, -OR10 , -SR10 , 
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N(R1 )2, -NO2 , -CN, and C1.6 alkyl; and 4 to 6-membered heterocycloalkyl optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , -N(RI°)2, 

NO 2, -CN, and C1.6 alkyl.  

[0065] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 is selected from C1-3 alkyl optionally substituted with one or more substituents 

independently selected from halogen; and 4 to 6-membered heterocycloalkyl and phenyl, any 

one of which may be optionally substituted with one or more substituents independently selected 

from halogen and C1.3 alkyl. In certain embodiments, R is selected from -CIF 2 , -CF3, -CH 3, 

CH2CH2CF 3, -CH2CF3, p-fluorophenyl, p-chlorophenyl, 0, h ,< 0o, and 

CH 3 

[0066] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), A is -NR4-; and R1 and R4 together with the N atom to which they are attached form 

a 4- to 9-membered heterocycle, optionally substituted with one or more R9; wherein the 4- to 9

membered heterocycle is selected from monocyclic ring, bridged ring, and spiro-cyclic ring, 

optionally containing one or two additional heteroatoms. In some embodiments, R1 and R4 

together with the N atom to which they are attached form a 4- to 9-membered heterocycle 

selected from 4- to 6-membered monocyclic ring, 7- to 9-membered bridged ring, and 7

membered spiro-cyclic ring, each optionally containing one or two additional heteroatoms, and 

each optionally substituted with one to three R9 . In some embodiments, the 4- to 9-membered 

heterocycle formed by R1 and R4 is a 4- to 7-membered heterocycle, optionally substituted with 

one to three R9. In some embodiments, the 4- to 7-membered heterocycle formed by R1 and R4 is 

selected from azetidine, pyrrolidine, piperidine, morpholine, spiro-azetidine, bridged piperidine, 

and bridged morpholine, each optionally substituted with one to three R9, wherein the spiro

azetidine, bridged piperidine, and bridged morpholine each optionally contains an additional 

heteroatom. In some embodiments, R 1 and R4 together with the N atom to which they are 

N NO 0 N 
attached form a 4- to 9-membered heterocycle selected from ( , , , 

0 S 0 

N N N 

, X , and ~, each of which is optionally substituted with one to three R9 .In 

some embodiments, R 1 and R4 together with the N atom to which they are attached form a 4- to 
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N NO (ND h 
7-membered heterocycle selected from l , 0, each of which is 

optionally substituted with one to three R9 . In some embodiments, each R9 is independently 

selected from halogen, C 1-3 alkyl, C 1-3 haloalkyl, -OR10 , -SR10 , -N(R 0)2, -NO 2 , =0, =S, =N(R10 ), 

and -CN, wherein the C1.3 alkyl is optionally further substituted with one selected from -OH, -0

C1.3 alkyl, and -O-CI.3 haloalkyl. In some embodiments, each R9 is independently selected from 

halogen, C1.3 alkyl, C1.3 haloalkyl, -OH, -0-C1 -3 alkyl, -0-C1 -3 haloalkyl, -NO 2, =0, =S, =NH, 

and -CN, wherein the C1.3 alkyl is optionally further substituted with one selected from -OH, -0

C1.3 alkyl, and -0-C1 -3 haloalkyl. In some embodiments, each R9 is independently selected from 

halogen, C1.3 alkyl, C1.3 haloalkyl, -OH, -0-C-3 alkyl, -0-C1 -3 haloalkyl, and =0, wherein the 

C1.3 alkyl is optionally further substituted with one selected from -OH, -0-C-3 alkyl, and -0-C1

3 haloalkyl. In some embodiments, each R9 is independently selected from halogen, C1.3 alkyl, 

C1.3 haloalkyl, and -O-CI.3 haloalkyl, wherein the C1.3 alkyl is optionally further substituted with 

one -0-C1 -3 haloalkyl. In some embodiments, R 1 and R4 together with the N atom to which they 

F ,CF 3 

FEI N+ N O 

are attached form a 4- to 9- membered heterocycle selected from, 

0 

O'CF2 H F 3C N N 

,, f , N , and -~. In some 

embodiments, R 1 and R4 together with the N atom to which they are attached form a 4- to 7

F FN 
N ,CF 3  N O'CF2 H F 3C 

membered heterocycle selected from < , N, N , N , N , 

ND NJ 

,and .  

[0067] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 together with R4 form a 4- to 7- membered heterocycle optionally substituted 

with one or more R9 . In certain embodiments, the 4 to 7-membered heterocycle is selected from 

a saturated heterocycle. In certain embodiments, the 4 to 7-membered heterocycle is selected 

from a monocyclic saturated heterocycle or a spiro saturated heterocycle, e.g., 

N N O 
and , any one of which is optionally substituted with one or more R9.In 

33



WO 2020/097265 PCT/US2019/060155 

certain embodiments, substituents on the 4 to 7-membered heterocycle are independently 

selected from halogen andC1.6alkyl.  

[0068] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

F 

(Ic), or (Id), R1 together with R4 form a 4- to7- membered heterocycle selected from: 

H3C CH3 

, and .  

[0069] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R is selected from optionally substitutedC 3-C6 cycloalkyl, such as cyclopropyl, 

cyclobutyl, cyclopentyl, bicyclopentyl, and spiropentyl, any of which is optionally substituted.  

In certain embodiments, R1 is selected from alkyl, e.g., methyl, ethyl, propyl, iso-propyl, t-butyl, 

iso-butyl, sec-butyl, any of which may be optionally substituted. In certain embodiments, R is 

F 

H3 F 

selected from: , , , , and . In certain 

embodiments, R1 is selected from optionally substituted 

[0070] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), A is -CHR5 -; and R and R t ogether with the atoms to which they are attached form 

aC 3.6 carbocycle, optionally substituted with one or more R9 . In some embodiments, R and R5 

together with the atoms to which they are attached form aC3 6 cycloalkyl, optionally substituted 

with one or more R9 . In some embodiments, R1 and R t ogether with the atoms to which they are 

attached form , optionally substituted with one or more R9 .  

[0071] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R2 is selected from: 

C 1-6alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10, -SR10, -N(R1 )2, -NO2 , =0, =S, =N(R10), -CN, aryl, 

and 5- to 6-membered heteroaryl containing one to three heteroatoms, wherein the 

aryl and 5- to 6-membered heteroaryl are each optionally substituted with one or 

more R9; and 

a saturatedC 3-8 carbocycle, optionally substituted with one or more 

substituents independently selected from halogen, C1-3 alkyl, and aryl; or 
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R2 and R25 together with the N atom to which they are attached form a 4- to 

6-membered cyclic ring, optionally substituted with one or more R9 .  

[0072] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R2 is selected from: 

C 1 -5 alkyl, optionally substituted with one to three substituents independently 

selected from halogen, -NO2 , =0, =S, =NH, -CN, aryl, and 5- to 6-membered 

heteroaryl containing one to three heteroatoms, wherein the aryl and 5- to 6

membered heteroaryl are each optionally substituted with one to three substituents 

independently selected from halogen and C1-3 alkyl; and 

C3-6 monocyclic cycloalkyl, C 5-6 bridged cycloalkyl, and Cs.6 spiro

cycloalkyl, each of which is optionally substituted with one to three substituents 

independently selected from halogen, C1.3 alkyl, and phenyl; or 

R2 and R2 5 together with the N atom to which they are attached form a 4- to 

6-membered ring.  

[0073] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R2 is selected from: 

C 1 .5 alkyl, optionally substituted with one to three substituents independently 

selected from halogen, -CN, and phenyl, wherein the phenyl is optionally substituted 

with one, or two, or three halogens; and 

C 3 .4 cycloalkyl, '', and , each optionally substituted with C1.3 

alkyl or phenyl; or 

R2 and R2 5 together with the N atom to which they are attached form 

azetidinyl.  

[0074] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

CI 

CN CN 

(Ic), or (Id), R2 isselected from ethyl, 

l / l N, , and 

or R2 and R2 5 together with the N atom to which they are attached form a . In 

CI 

CN ON 

some embodiments, R2 isselected from ethyl, 
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ci ,[ ,and ;or R2 and R2 5 together 

with the N atom to which they are attached form a 

[0075] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R2 is C1-6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10, -SR 10, -N(R) 2, -NO2 , =0, =S, =N(R 10), -CN, aryl, and 5- to 6

membered heteroaryl containing one to three heteroatoms, wherein the aryl and 5- to 6

membered heteroaryl are each optionally substituted with one or more R9 . In some 

embodiments, R2 is C 1-5 alkyl, optionally substituted with one to three substituents independently 

selected from halogen, -NO2 , =0, =S, =NH, -CN, aryl, and 5- to 6-membered heteroaryl 

containing one to three heteroatoms, wherein the aryl and 5- to 6-membered heteroaryl are each 

optionally substituted with one to three R9 . In some embodiments, the aryl substituent on R2 is 

phenyl. In some embodiments, the 5- to 6-membered heteroaryl substituent on R2 is 5-membered 

heteroaryl containing one N atom and one additional heteroatom. In some embodiments, each R9 

is independently selected from halogen and C1.3 alkyl. In some embodiments, R2 is C1 .5 alkyl, 

optionally substituted with one to three substituents independently selected from halogen, -CN, 

phenyl, and pyrazolyl, wherein the phenyl or pyrazolyl is optionally substituted with halogen or 

C1.3 alkyl. In some embodiments, R2 is C 1 .5 alkyl, optionally substituted with one to three 

substituents independently selected from halogen, -NO2 , =0, =S, =NH, -CN, and aryl, wherein 

the aryl is optionally substituted with one to three halogens. In some embodiments, the aryl 

substituent on R2 is phenyl. In some embodiments, R2 is C 1 .5 alkyl, optionally substituted with 

one to three substituents independently selected from halogen, -CN, and phenyl, wherein the 

phenyl is optionally substituted with one, or two, or three halogens. In some embodiments, R2 is 

CI 

selected from ethyl, C1 

N N .i 
/ ci Nand N . In some embodiments, R2 isselected from ethyl, 

CI 

/N// CI . In some embodiments, 

R2 is a saturated C3 .8 carbocycle, optionally substituted with one or more substituents 

independently selected from halogen, C1.3 alkyl, and C 4-6 carbocycle. In some embodiments, R2 

is a saturated C3-6 carbocycle, optionally substituted with one or more substituents independently 
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selected from halogen,C 1-3 alkyl, andC 4-6 carbocycle. In some embodiments, theC4-6 

carbocycle substituent on R2 is aryl. In some embodiments, theC4-6 carbocycle substituent on R2 

is phenyl. In some embodiments, R2 is selected fromC3.6monocyclic cycloalkyl,C5.6sbridged 

cycloalkyl, andC5.s spiro-cycloalkyl, each of which is optionally substituted with one to three 

substituents independently selected from halogen, C1.3 alkyl, and phenyl. In some embodiments, 

R2 is selected fromC3.4 monocyclic cycloalkyl, C5 bridged cycloalkyl, andC5 spiro-cycloalkyl, 

each of which is optionally substituted with one to three substituents independently selected 

from C1.3 alkyl, and phenyl. In some embodiments, R2 is selected fromC 3.4 cycloalkyl, , 

and , each optionally substituted with one to three substituents independently selected 

from halogen,CI3 alkyl, and phenyl. In some embodiments, R2 is selected fromC 3.4 cycloalkyl, 

and , each optionally substituted withC1.3 alkyl or phenyl. In some embodiments, 
F 

R2 is selected from , , , , , and In some embodiments, 

22-2 
R 2 is selected from ,i,, and 

[0076] In certain embodiments, for a compound or salt of any one of Formula (I'), R25 is H or 

C1.3 alkyl. In some embodiments, R2 5 is H. In some embodiments, R2 5 is C1.3 alkyl.  

[0077] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R2 and R25 together with the N atom to which they are attached form a 4- to 6

membered ring, optionally substituted with one or more R9 . In some embodiments, R2 and R25 

N 

together with the N atom to which they are attached form X 

[0078] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R2 is selected from optionally substitutedC 3-Ccycloalkyl; andC1.6alkyl optionally 

substituted with one or more substituents independently selected from halogen, nitrile, 

optionally substituted phenyl and optionally substituted 5-membered heteroaryl. In certain 

embodiments, R2 is selected from optionally substitutedC 3-C6 cycloalkyl, such as cyclopropyl, 

cyclobutyl, cyclopentyl, bicyclopentyl, and spiropentyl, any of which is optionally substituted.  

In certain embodiments, R2 is selected from alkyl, e.g., methyl, ethyl, propyl, iso-propyl, t-butyl, 

iso-butyl, sec-butyl, any of which may be optionally substituted. In certain embodiments, R2 is 
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CI 
CH3  H HCr-- CH 3 

selected from: ,-CH 2CH3 , CH3  H3 H 3 

CH 3 CH 3  CH 3  F F 
H3 C CH 3  N H3 C CH 3 

CH3 IN N N , and 

H3  CH 3 

N . In certain embodiments, R2 is selected from optionally substitutedC 4-C6 

cycloalkyl; and C 1-5 alkyl optionally substituted with one or more substituents independently 

selected from optionally substituted phenyl. In certain embodiments, R2 is selected from: 

CI 
CCH3  H 3C F0 CH 3 

/," E 1 \1CH3  OH3 
-CH2CH3, C H H3, , and 

H3C CH3 

CH 3 

[0079] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), n is 0. In certain embodiments, for a compound or salt of any one of Formula (I'), 

(I), (Ia), (Ib), (Ic), or (Id), p is 0. In certain embodiments, for a compound or salt of any one of 

Formula (I'), (I), (Ia), (Ib), (Ic), or (Id), p is 1. In certain embodiments, for a compound or salt of 

any one of Formula (I'), (I), (Ia), (Ib), (Ic), or (Id), p is 1; and R' is halo.  

[0080] In certain embodiments, for a compound or salt of any one of Formula (I'), (I), (Ia), (Ib), 

(Ic), or (Id), R1 -A is further selected from hydrogen. For example, a compound of the disclosure 

H 

X X 

(Ry)n 

N O 

N'R2 
(R 8 )p H 

may be represented by: 0 or a salt thereof 

[0081] In certain embodiments, a compound of the disclosure is selected from a compound of 

Table 1 or a salt thereof.  

[0082] In certain aspects, the disclosure provides a compound represented by Formula (II'): 
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R" 
T 

(R17w 
ZZN O 

(R18 12 z N N R12 

O R12 5 

or a salt thereof, wherein: 

T is selected from -0-, -NR-, -CR1 5 R1 6 -, -C(O)-, -S-, -S(O)-, and-S(O) 2 ; 

R" is selected from acetyl andC1- 5 haloalkyl; 

R 12 5 is selected from: 

hydrogen, andC1.6alkyl; or 

R 12 5together with R 1 2form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2,-NH 2, =0, =S, -0-CI-6 

alkyl, -S-Ci-6 alkyl, -N(C1.6 alkyl)2, -NH(C1.6 alkyl), C1.6alkyl, C1.6haloalkyl, C2-6 

alkenyl,C 2-6 alkynyl,C 3-10 carbocycle, and 3- to 10-membered heterocycle; 

R12 is selected from: 

C 1-6alkyl,C 2-6alkenyl, andC2-6alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR 20, -SR10, -N(R20) 2 , -C(O)R20, -C(O)N(R 20) 2 , -N(R20)C(O)R 20,_ 

N(R20)C(O)N(R 20)2, -OC(O)N(R20)2, -N(R20)C(O)OR20, 

-C(O)OR 2 0 , -OC(O)R20, -S(O)R 2 0 , -S(O)2R
2 0 ,-NO 2 , =0, =S, =N(R20), and -CN; and 

Ci alkyl substituted withC 3.10carbocycle or 3- to 10-membered heterocycle, 

wherein theC3.10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R19; and 

C 3 .10 carbocycle, optionally substituted with one or more R19; or 

R1 2 together with R 1 2 5form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2,-NH 2, =0, =S, -0-CI-6 

alkyl, -S-Ci-6 alkyl, -N(C1.6 alkyl)2, -NH(C1.6 alkyl), C1.6alkyl, C1.6haloalkyl, C2-6 

alkenyl,C 2-6 alkynyl,C 3-10 carbocycle, and 3- to 10-membered heterocycle; 

R14 is selected from: 

hydrogen; and 
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Ci-s alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR 2 0 , -SR 2 0 , -N(R2 0 ) 2 , -NO2, and -CN; 

R" and R1 6 are each selected from: 

hydrogen, halogen, -OR2 0 , -SR2 0 , -N(R2 0 ) 2 , -NO2, and -CN; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR 2 0 , -SR 2 0 , -N(R2 0 ) 2 , -NO2, and -CN; 

R" and R18 are each selected from: 

halogen, -OR 20, -SR 20 , -N(R2 0 ) 2 , -CN, -CHF2 , -CF3, and -CH 2F; and 

Ci- 6 alkyl optionally substituted with one or more substituents independently 

selected from halogen, -OR 2 0 , -SR 2 0 , -N(R2 0 ) 2 , -NO2, and -CN; 

each R19 is independently selected from: 

halogen, -OR 20, -SR 20, -N(R 20)2 , -C(O)R20, -C(O)N(R 20)2 , -N(R20)C(O)R 20,_ 

N(R20)C(O)N(R20)2, -OC(O)N(R20)2, -N(R20)C(O)OR20, -C(O)OR20, -OC(O)R20, 

S(O)R 2 0 , -S(O)2R
2 0 , -NO2 , =0, =S, =N(R20), and -CN; and 

CI3 alkyl, C2-3 alkenyl, and C2 -3 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR20, -SR 20, -N(R20)2 , -C(O)R20, -C(O)N(R 20)2 , -N(R20)C(O)R 20 _ 

N(R20)C(O)N(R20) 2 , -OC(O)N(R20) 2 , -N(R20)C(O)OR20, -C(O)OR 20, -OC(O)R 20,_ 

S(O)R 2 0 , -S(O)2R
2 0 , -NO2 , =0, =S, =N(R20), and -CN; and 

C 3 .10 carbocycle, optionally substituted with one or more substituents 

independently selected from halogen, -OR 20, -SR 20, -N(R2 0 ) 2 , -C(O)R2 0 ,_ 

C(O)N(R 20)2, -N(R2 0)C(O)R 2 0 , -N(R20)C(O)N(R 20)2, -OC(O)N(R 20)2, 

N(R20)C(O)OR 20 , -C(O)OR 20, -OC(O)R20, -S(O)R 20 , -S(O) 2R20, -NO2, =0, =S, 

=N(R20), and -CN; 

each R2 0 is independently selected from: 

hydrogen; and 

Ci-s alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, -CN, 

-OH, -SH, -NO 2, -NH 2, =0, =S, -0-CI-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 alkyl)2, -NH(C1 .6 

alkyl), C3 -10 carbocycle, and 3- to 10-membered heterocycle; and 

C 3 -10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 
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alkyl) 2 , -NH(CI6 alkyl), C1 -6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3.10 carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

w is 0, 1, or 2; and 

z is 0, 1, or 2.  

[0083] In certain aspects, the disclosure provides a compound represented by Formula (II): 

R" 
T 

(R17w 

(RB N 0 Nz N N ( R18 z NR12 

H 
a (II); 

or a salt thereof, wherein: 

T is selected from -0-, -NR-, -CR1 5 R 1 6-, -C(O)-, -S-, -S(O)-, and -S(0) 2 ; 

R" is selected from acetyl and C 1-5 haloalkyl; 

R 12 selected from: 

C 1- 6 alkyl, C2-6 alkenyl, C2-6 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR 20, -SR10 , 

N(R2 0 ) 2 , -C(O)R 20, -C(O)N(R 20)2, -N(R2 0)C(O)R2 0 , -N(R20)C(O)N(R 2 0 ) 2 , 

OC(O)N(R 20) 2 , -N(R20)C(O)OR 20 , -C(O)OR 20, -OC(O)R20, -S(O)R 20, -S(O) 2R20,_ 

NO 2, =0, =S, =N(R 20), -CN; 

Ci alkyl substituted with C3.10 carbocycle or 3- to 10-membered heterocycle, 

wherein the C3 .10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R19; and 

C3.10 carbocycle optionally substituted with one or more R19 

R14 is selected from: 

hydrogen, and C1.6 alkyl optionally substituted with one or more substituents 

independently selected from halogen, -OR 20, -SR 20, -N(R2 0 ) 2 , -NO2, and -CN; 

each R 1 5 and R16 is selected from: 

hydrogen, halogen, -OR2 0 , -SR2 0 , -N(R2 0 ) 2 , -NO2, -CN, and C 1-6 alkyl 

optionally substituted with one or more substituents independently selected from 

halogen, -OR 20, -SR 20, -N(R2 0 ) 2 , -NO2, and -CN; 

each R" and R" is selected from: 
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halogen, -OR 20, -SR 2 0 , -N(R 2 0 ) 2 ,-NO 2 , -CN, -CHF 2 , -CF3 , -CH2F, andC 1- 6 

alkyl optionally substituted with one or more substituents independently selected 

from halogen, -OR20 , -SR2 0 , -N(R2 0 ) 2 , -NO2 , and -CN; 

each R19 is independently selected from: 

halogen, -OR 20, -SR 20, -N(R 20) 2 , -C(O)R20, -C(O)N(R 20) 2 , -N(R20)C(O)R 20,_ 

N(R20)C(O)N(R20)2, -OC(O)N(R20)2, -N(R20)C(O)OR20, -C(O)OR20, -OC(O)R20, 

S(O)R 20, -S(O)2R
20, -NO2 , =0, =S, =N(R 20), -CN; and 

C 1 -3 alkyl,C 2-3alkenyl,C2-3alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR 20, -SR20 ,_ 

N(R2 0 ) 2 , -C(O)R 20, -C(O)N(R 20)2, -N(R20)C(O)R20, -N(R20)C(O)N(R 2 0 )2 , 

OC(O)N(R 2 0 ) 2 , -N(R2 0)C(O)OR 2 0 , -C(O)OR20, -OC(O)R20, -S(O)R 20, -S(O) 2R2 0 ,

NO2, =0, =S, =N(R 20), and -CN; 

C 3 .10 carbocycle optionally substituted with one or more substituents 

independently selected from halogen, -OR 20, -SR 20, -N(R2 0 ) 2 , -C(O)R2 0 ,_ 

C(O)N(R 20)2, -N(R2 0)C(O)R 2 0 , -N(R20)C(O)N(R 20)2, -OC(O)N(R 20)2, 

N(R20)C(O)OR 2 0 , -C(O)OR 2 0 , -OC(O)R20, -S(O)R 2 0 , -S(O) 2R2 0 ,-NO 2, =0, =S, 

=N(R20), and -CN; 

each R20 is independently selected from: 

hydrogen; and 

Ci-s alkyl,C2-6 alkenyl,C2-6 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -CN, -OH, -SH, 

NO 2, -NH2, =0, =S, -- Cisalkyl, -S-Cisalkyl, -N(C1 .6 alkyl)2, -NH(C1 .6 alkyl),C 3.  

10 carbocycle, 3- to 10-membered heterocycle; and 

C3.10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -- Ci-salkyl, -S-Cisalkyl, -N(C1 .6 

alkyl)2, -NH(C 1.6 alkyl),C 1.6alkyl,C 2-6alkenyl,C2-6alkynyl,C3.10carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

w is 0, 1, or 2; and 

z is 0, 1, or 2.  

[0084] In certain embodiments, for a compound or salt of Formula (II') or (II), T is -0- or 

NR"-. In some embodiments, T is -NH-. In some embodiments, R" is selected from acetyl and 

C1-2haloalkyl. In some embodiments, R" is selected from acetyl andCl-2fluoroalkyl. In some 

embodiments, R" is selected from: acetyl, CHF2, -CF 3, -CF 2CH3, -CH2CIF2, and -CH2CF3. In 
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certain embodiments, for a compound or salt of Formula (II') or (II), T is selected from -0-, 

NR4-, -CR5R6-, and -C()-. In some embodiments, T is selected from -0- and -NR4. In some 

embodiments, T is -C(O)-. In some embodiments, T is -NR4-, such as -NH-. In certain 

embodiments, T is selected from -CR5R6-, such as -CHR5-, such as -CH2-. In some 

embodiments, T is -0-.  

[0085] In certain embodiments, for a compound or salt of Formula (II') or (II), R" is selected 

from C1.5 haloalkyl such asCI13haloalkyl. In certain embodiments, R" is selected fromC1- 3 

haloalkyl and T is -0-. In certain embodiments, R" is selected from-CF 2 , -CF 3, -CF2CH3, 

CH2CIF2 and -CH2CF3. In certain embodiments, R" is selected from-CIF 2 , -CF3, -CF 2CH3,

CH2CIF2 and -CH2CF3 and T is -0-.  

[0086] In certain embodiments, for a compound or salt of Formula (II') or (II), R" is acetyl. In 

certain embodiments, R" is acetyl and T is -NR14-, such as T is -NH-.  

[0087] In certain embodiments, for a compound or salt of Formula (II') or (II), R 1 2 is selected 

from: 

C 1 -4 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OH, -SH, -NH2, -NO2 , =0, =S, =NH, -CN; and 

(C 3 .6 carbocycle)-methyl, and (5- to 6-membered heteroaryl)-methyl, wherein 

theC3-6 carbocycle, and 5- to 6-membered heteroaryl substituents are each optionally 

substituted with one or more R19; and 

C3-6 carbocycle, optionally substituted with one or more R 19; or 

R12 together with R 1 2 5 form a 4- to 6-membered ring, optionally substituted 

with one or more R9.  

[0088] In certain embodiments, for a compound or salt of Formula (II') or (II), R 1 2 is selected 

from: 

C 1.4 alkyl, andC1 .4 haloalkyl; and 

(C 3 .6 cycloalkyl)-methyl, (aryl)-methyl, and (6-membered heteroaryl)-methyl, 

wherein theC3-6 cycloalkyl, aryl, and 6-membered heteroaryl substituents are each 

optionally substituted with one to three substituents independently selected from 

halo,C 1.3alkyl,C 1.3haloalkyl, -OH,C 1.3hydroxyalkyl, and =0; and 

C4-6 cycloalkyl; or 

R12 together with R 1 2 5 form a 4- to 6-membered ring, optionally substituted 

with aryl.  

[0089] In certain embodiments, for a compound or salt of Formula (II') or (II), R 1 2 is selected 

from: 
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C 1 .4 alkyl, and C 1 .4 haloalkyl; and 

(C 3 .6 cycloalkyl)-methyl, and (aryl)-methyl, wherein the C3-6 cycloalkyl, and 

aryl substituents are each optionally substituted with one to three substituents 

independently selected from halo, and =0; and 

C 4 -6 cycloalkyl; or 

R12 together with R 12 5 form a 4- to 6-membered ring, optionally substituted 

with a phenyl.  

[0090] In certain embodiments, for a compound or salt of Formula (II') or (II), R1 2 is selected 

CI 

from: ethyl, , , , -CH2 CF2, -CH2CF3, 
CC 0 

-N~~ NH ,I 
CH2C, O , /OH, \, an O R12 and or 12 r 1 25 

N 
togetherwith he Natomtowhichtheyareattached form or Insome 

embodiments,R selected from m ethyl, S H, - 2, = , = -C

CI 0 

CH2CF3, C c a n d or Randr s together with theNoatom 

NPN 

towhichtheyareattached form oe ,or N 

10091 In certain embodiments, for acompound or salt of Formula (II') or (1), R12 is selected 

from: 

C 1- 4 alkyl, optionally substituted with one or moresubstituents independently 

selected fromh alogen, -OH h, -NH y a -2 , =0, =S, =NH, -CN; and 

(C 3-6 carbocycle)-methyl, and (5- to 6-membered heteroaryl)-methyl, wherein 

the C3 -6 carbocycle, and 5-to 6-membered heteroaryl substituents are each optionally 

substituted with one or more R19 ; and 

C3-6 carbocycle, optionally substituted with one or more R19 .  

0092 In some embodiments, each R1 9 is independently selected from halo, C1 -3 alkyl, C1 -3 

haloalkyl,-OH,-0-CI- 3 alkyl,-0-CI3haloalkyl,C3hydroxyalkyl,-NO 2 ,=0,=S,=NH,and

CN. In some embodiments, each R19 is independently selected from halo, C1 -3 alkyl, C1 -3 
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haloalkyl, -OH, C1.3 hydroxyalkyl, and =0. In some embodiments, each R19 is independently 

selected from halo, -OH, C 1-3 hydroxyalkyl, and =0. In some embodiments, each R19 is 

independently selected from halo, and =0.  

[0093] In certain embodiments, for a compound or salt of Formula (II') or (II), R1 2 is selected 

from: 

C 1 .4 alkyl, and C 1 .4 haloalkyl; and 

(C 3 .6 cycloalkyl)-methyl, (aryl)-methyl, and (6-membered heteroaryl)-methyl, 

wherein the C3-6 cycloalkyl, aryl, and 6-membered heteroaryl substituents are each 

optionally substituted with one or more R19 ; and 

C 3-6 cycloalkyl, optionally substituted with one or more R19 .  

[0094] In some such embodiments, when R12 is (aryl)-methyl, the aryl is phenyl. In some such 

embodiments, when R12 is (6-membered heteroaryl)-methyl, the 6-membered heteroaryl 

substituent on the methyl is pyridinyl. In some such embodiments, when R12 is (C 3 .6 cycloalkyl)

methyl, the C 3-6 cycloalkyl on the methyl is cyclobutyl. In some such embodiments, R1 2 is 

cyclobutyl. In some embodiments, each R19 of R12 is independently selected from halo, C1.3 

alkyl, C 1-3 haloalkyl, -OH, -0-C1 -3 alkyl, -0-C1 -3 haloalkyl, C 1-3 hydroxyalkyl, -NO2, =0, =S, 

=NH, and -CN. In some embodiments, each R19 of R12 is independently selected from halo, C1- 3 

alkyl, C 1-3 haloalkyl, -OH, C 1 -3 hydroxyalkyl, and =0. In some embodiments, each R19 of R12 is 

independently selected from halo, -OH, C1.3 hydroxyalkyl, and =0. In some embodiments, each 

R19 of R12 is independently selected from halo, and =0.  

[0095] In certain embodiments, for a compound or salt of Formula (II') or (II), R1 2 is selected 

from: 

C 1 -4 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OH, -SH, -NH2, -NO2 , =0, =S, =NH, -CN; and 

(C 3 .6 carbocycle)-methyl, wherein the C3-6 carbocycle substituent is optionally 

further substituted with one or more R19 ; and 

C 3-6 carbocycle, optionally substituted with one or more R19 .  

In some embodiments, each R19 is independently selected from halo, C 1-3 alkyl, C1-3 haloalkyl, 

OH, -0-C1 -3 alkyl, -0-C1 -3 haloalkyl, C 1 -3 hydroxyalkyl, -NO2, =0, =S, =NH, and -CN. In some 

embodiments, each R19 is independently selected from halo, C1-3 alkyl, C 1-3 haloalkyl, -OH, C1- 3 

hydroxyalkyl, and =0. In some embodiments, each R19 is independently selected from halo, 

OH, C1-3 hydroxyalkyl, and =0. In some embodiments, each R19 is independently selected from 

halo, and =0.  
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[0096] In certain embodiments, for a compound or salt of Formula (II') or (II), R1 2 is selected 

from: 

C 1.4 alkyl, andC1 .4 haloalkyl; 

(C 3 .6 cycloalkyl)-methyl, and (aryl)-methyl, wherein theC3-6 cycloalkyl, and 

aryl substituents are each optionally further substituted with one or more R19 ; and 

C 3-6 cycloalkyl, optionally substituted with one or more R19 .  

[0097] In some such embodiments, the aryl substituent on the methyl is phenyl. In some such 

embodiments, theC3-6 cycloalkyl substituent on the methyl is cyclobutyl. In some such 

embodiments, theC 3-6 cycloalkyl of R12 is cyclobutyl. In some embodiments, each R19 is 

independently selected from halo,C 1.3alkyl,C13haloalkyl, -OH, -0-C3alkyl, -0-C1 - 3 

haloalkyl,C 1.3hydroxyalkyl, -NO2, =0, =S, =NH, and -CN. In some embodiments, each R19 is 

independently selected from halo,C 1.3alkyl,C13haloalkyl, -OH,C 1.3hydroxyalkyl, and =0. In 

some embodiments, each R19 is independently selected from halo, -OH,C1.3hydroxyalkyl, and 

=0. In some embodiments, each R 9 is independently selected from halo, and =0.  

[0098] In certain embodiments, for a compound or salt of Formula (II') or (II), R12 is selected 

CI 

from: ethyl, , -CH2CIF2 , -CH2CF 3, 
CI 0 

--N N-. 1H I 
OH /OH \N H/ ,,and .In some 

embodiments, R1 2 isselected from ethyl, , , , , -CH2CIF2 , 

CI 
0 

CH2CF 3, and 

[0099] In certain embodiments, for a compound or salt of Formula (II'), R 125 is H orC1- 3 alkyl.  

In some embodiments, R12 5 is H. In some embodiments, R12 5 is C1- 3 alkyl.  

[0100] In certain embodiments, for a compound or salt of Formula (II'), R 12 and R12 5 together 

with the N atom to which they are attached form a 4- to 6-membered ring, optionally substituted 

with one or more R9 . In some embodiments, R12 and R125 together with the N atom to which 

they are attached form a 4- to 6-membered ring, optionally substituted with aryl. In some 

embodiments, R12 and R12 5 together with the N atom to which they are attached form a 4- to 6
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membered ring, optionally substituted with a phenyl. In some embodiments, R12 and R1 2 

N N 

together with the N atom to which they are attached form < , or N .  

[0101] In certain embodiments, for a compound or salt of Formula (II') or (II), R1 2 selected 

from: 

C 1 -4 alkyl optionally substituted with one or more substituents independently selected 

from halogen, -OR20 , -SR10 , -N(R2 0 ) 2 , -NO 2, =0, =S, =N(R2 0 ), -CN; 

C 1 alkyl substituted with phenyl, heteroaryl andC3 .6 cycloalkyl, wherein the phenyl, 

heteroaryl, and C 3 .6 cycloalkyl are each optionally substituted with one or more R19 ; and 

C 3 - 6 cycloalkyl optionally substituted with one or more R19 .  

[0102] In certain embodiments, for a compound or salt of Formula (II') or (II), R1 2 selected 

from: 

C 1 .4 alkyl optionally substituted with one or more halogen substituents; 

Ci alkyl substituted with phenyl and C3 .6 cycloalkyl, wherein the phenyl and C3 .6 

cycloalkyl are each optionally substituted with halogen; and 

C 3 -6 cycloalkyl optionally substituted with halogen.  

[0103] In certain embodiments, for a compound or salt of Formula (II') or (II), R1 2 selected 

from: -CH2CH3, -CH2CF 3, -CH(CH3)2, -CH 2CH2CH3, -CH2CH(CH3)2, -CH 2CIF2 , -C(CH 3)3, 

CH2CH2CH2CH3, C1 , , andK.  

[0104] In certain embodiments, for a compound or salt of Formula (II') or (II), R1 2 is selected 

from C1 .6 alkyl, e.g., methyl, ethyl, propyl, iso-propyl, t-butyl, iso-butyl, sec-butyl, any of which 

may be optionally substituted, e.g., substituted with one or more halogens. In certain 

embodiments, R12 selected from: -CH2CH3, -CH2CF3, -CH(CH3)2, -CH2CH2CH3, 

CH2CH(CH 3)2 , -CH2CHF2 , -C(CH3)3, -CH 2CH2 CH2CH3.  

[0105] In certain embodiments for a compound or salt of Formula (II') or (II), R 12 is selected 

from C1 alkyl substituted with phenyl and C1 alkyl substituted with C3 -6 cycloalkyl, such as 

cyclopropyl, cyclobutyl, cyclopentyl, bicyclopentyl, and spiropentyl, any of which is optionally 

substituted. In certain embodiments, R1 2 is CI or 
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[0106] In certain embodiments, for a compound or salt of Formula (II') or (II), R 12 is selected 

from C3.6 cycloalkyl, such as cyclopropyl, cyclobutyl, cyclopentyl, bicyclopentyl, and 

spiropentyl, any of which is optionally substituted. In certain embodiments, R 1 2 is 

[0107] In certain embodiments, for a compound or salt of Formula (II') or (II), wherein w is 0.  

[0108] In certain embodiments, for a compound or salt of Formula (II') or (II), z is 1. In certain 

embodiments, for a compound of Formula (II), z is 1 and R18 is CH3. In certain embodiments, 

for a compound of Formula (II), z is 0.  

[0109] In certain embodiments, for a compound or salt of any one of Formula (II') or (II), R1 1 -T 

is further selected from hydrogen. For example, a compound of the disclosure may be 

H 

(R17w 

N O 
(Ri z N 12 

H 
represented by: 0 or a salt thereof 

[0110] In certain embodiments, a compound of the disclosure is selected from a compound of 

Table 2 or a salt thereof.  

[0111] Chemical entities having carbon-carbon double bonds or carbon-nitrogen double bonds 

may exist in Z- or E- form (or cis- or trans- form). Furthermore, some chemical entities may 

exist in various tautomeric forms. Unless otherwise specified, compounds described herein are 

intended to include all Z-, E- and tautomeric forms as well.  

[0112] A "tautomer" refers to a molecule wherein a proton shift from one atom of a molecule to 

another atom of the same molecule is possible. The compounds presented herein, in certain 

embodiments, exist as tautomers. In circumstances where tautomerization is possible, a chemical 

equilibrium of the tautomers will exist. The exact ratio of the tautomers depends on several 

factors, including physical state, temperature, solvent, and pH. Some examples of tautomeric 

equilibrium include: 
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\\NNN 

H H H H 

O OH NH2 N H 

NH2 1N H N\ H 

N "N N N NNH 
N 'N HN N N N 
H N N N 

N /O I 
H N OH 

[0113] The compounds disclosed herein, in some embodiments, are used in different enriched 

isotopic forms, e.g., enriched in the content of 2H, 3H, 1 1 C, 1 3C and/or 4C. In one particular 

embodiment, the compound is deuterated in at least one position. Such deuterated forms can be 

made by the procedure described in U.S. Patent Nos. 5,846,514 and 6,334,997. As described in 

U.S. Patent Nos. 5,846,514 and 6,334,997, deuteration can improve the metabolic stability and 

or efficacy, thus increasing the duration of action of drugs.  

[0114] Unless otherwise stated, compounds described herein are intended to include compounds 

which differ only in the presence of one or more isotopically enriched atoms. For example, 

compounds having the present structures except for the replacement of a hydrogen by a 

deuterium or tritium, or the replacement of a carbon by 13C- or 14C-enriched carbon are within 

the scope of the present disclosure.  

[0115] The compounds of the present disclosure optionally contain unnatural proportions of 

atomic isotopes at one or more atoms that constitute such compounds. For example, the 

compounds may be labeled with isotopes, such as for example, deuterium (2H), tritium (3H), 

iodine-125 (1251) or carbon-14 (14C). Isotopic substitution with 2H, 11 C, 13C, 14C, 15C, 12N, 13N, 
15N, 16N, 160, 170, 14F, 5 F, 16F, 17F, 18F, s, 34s, 3 5 s, 36s, 35C1, 37 C1, 79Br, "Br, and 125 are all 

contemplated. All isotopic variations of the compounds of the present invention, whether 

radioactive or not, are encompassed within the scope of the present invention.  

[0116] In certain embodiments, the compounds disclosed herein have some or all of the 1 H 

atoms replaced with 2H atoms. The methods of synthesis for deuterium-containing compounds 

are known in the art and include, by way of non-limiting example only, the following synthetic 

methods.  
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[0117] Deuterium substituted compounds are synthesized using various methods such as 

described in: Dean, Dennis C.; Editor. Recent Advances in the Synthesis and Applications of 

Radiolabeled Compounds for Drug Discovery and Development. [In: Curr., Pharm. Des., 2000; 

6(10)] 2000, 110 pp; George W.; Varma, Rajender S. The Synthesis of Radiolabeled 

Compounds via Organometallic Intermediates, Tetrahedron, 1989, 45(21), 6601-21; and Evans, 

E. Anthony. Synthesis of radiolabeled compounds, J. Radioanal. Chem., 1981, 64(1-2), 9-32.  

[0118] Deuterated starting materials are readily available and are subjected to the synthetic 

methods described herein to provide for the synthesis of deuterium-containing compounds.  

Large numbers of deuterium-containing reagents and building blocks are available commercially 

from chemical vendors, such as Aldrich Chemical Co.  

[0119] Compounds of the present invention also include crystalline and amorphous forms of 

those compounds, pharmaceutically acceptable salts, and active metabolites of these compounds 

having the same type of activity, including, for example, polymorphs, pseudopolymorphs, 

solvates, hydrates, unsolvated polymorphs (including anhydrates), conformational polymorphs, 

and amorphous forms of the compounds, as well as mixtures thereof 

[0120] Included in the present disclosure are salts, particularly pharmaceutically acceptable 

salts, of the compounds described herein. The compounds of the present disclosure that possess 

a sufficiently acidic, a sufficiently basic, or both functional groups, can react with any of a 

number of inorganic bases, and inorganic and organic acids, to form a salt. Alternatively, 

compounds that are inherently charged, such as those with a quaternary nitrogen, can form a salt 

with an appropriate counterion, e.g., a halide such as bromide, chloride, or fluoride, particularly 

bromide.  

[0121] The compounds described herein may in some cases exist as diastereomers, enantiomers, 

or other stereoisomeric forms. The compounds presented herein include all diastereomeric, 

enantiomeric, and epimeric forms as well as the appropriate mixtures thereof. Separation of 

stereoisomers may be performed by chromatography or by forming diastereomers and separating 

by recrystallization, or chromatography, or any combination thereof. (Jean Jacques, Andre 

Collet, Samuel H. Wilen, "Enantiomers, Racemates and Resolutions", John Wiley And Sons, 

Inc., 1981, herein incorporated by reference for this disclosure). Stereoisomers may also be 

obtained by stereoselective synthesis.  

[0122] The methods and compositions described herein include the use of amorphous forms as 

well as crystalline forms (also known as polymorphs). The compounds described herein may be 

in the form of pharmaceutically acceptable salts. As well, in some embodiments, active 

metabolites of these compounds having the same type of activity are included in the scope of the 

50



WO 2020/097265 PCT/US2019/060155 

present disclosure. In addition, the compounds described herein can exist in unsolvated as well 

as solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the like.  

The solvated forms of the compounds presented herein are also considered to be disclosed 

herein.  

[0123] In certain embodiments, compounds or salts of the compounds may be prodrugs, e.g., 

wherein a hydroxyl in the parent compound is presented as an ester or a carbonate, or carboxylic 

acid present in the parent compound is presented as an ester. The term "prodrug" is intended to 

encompass compounds which, under physiologic conditions, are converted into pharmaceutical 

agents of the present disclosure. One method for making a prodrug is to include one or more 

selected moieties which are hydrolyzed under physiologic conditions to reveal the desired 

molecule. In other embodiments, the prodrug is converted by an enzymatic activity of the host 

animal such as specific target cells in the host animal. For example, esters or carbonates (e.g., 

esters or carbonates of alcohols or carboxylic acids and esters of phosphonic acids) are preferred 

prodrugs of the present disclosure.  

[0124] Prodrug forms of the herein described compounds, wherein the prodrug is metabolized in 

vivo to produce a compound as set forth herein are included within the scope of the claims. In 

some cases, some of the herein-described compounds may be a prodrug for another derivative or 

active compound.  

[0125] Prodrugs are often useful because, in some situations, they may be easier to administer 

than the parent drug. They may, for instance, be bioavailable by oral administration whereas the 

parent is not. Prodrugs may help enhance the cell permeability of a compound relative to the 

parent drug. The prodrug may also have improved solubility in pharmaceutical compositions 

over the parent drug. Prodrugs may be designed as reversible drug derivatives, for use as 

modifiers to enhance drug transport to site-specific tissues or to increase drug residence inside of 

a cell.  

[0126] In some embodiments, the design of a prodrug increases the lipophilicity of the 

pharmaceutical agent. In some embodiments, the design of a prodrug increases the effective 

water solubility. See, e.g., Fedorak et al., Am. J. Physiol., 269:G210-218 (1995); McLoed et al., 

Gastroenterol, 106:405-413 (1994); Hochhaus et al., Biomed. Chrom., 6:283-286 (1992); J.  

Larsen and H. Bundgaard, Int. J. Pharmaceutics, 37, 87 (1987); J. Larsen et al., Int. J.  

Pharmaceutics, 47, 103 (1988); Sinkula et al., J. Pharm. Sci., 64:181-210 (1975); T. Higuchi 

and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series; 

and Edward B. Roche, Bioreversible Carriers in Drug Design, American Pharmaceutical 

Association and Pergamon Press, 1987, all incorporated herein for such disclosure). According 
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to another embodiment, the present disclosure provides methods of producing the above-defined 

compounds. The compounds may be synthesized using conventional techniques.  

Advantageously, these compounds are conveniently synthesized from readily available starting 

materials.  

[0127] Synthetic chemistry transformations and methodologies useful in synthesizing the 

compounds described herein are known in the art and include, for example, those described in R.  

Larock, Comprehensive Organic Transformations (1989); T. W. Greene and P. G. M.  

Wuts, Protective Groups in Organic Synthesis, 2d. Ed. (1991); L. Fieser and M. Fieser, Fieser 

andFieser's Reagentsfor Organic Synthesis (1994); and L. Paquette, ed., Encyclopedia of 

Reagentsfor Organic Synthesis (1995).  

Therapeutic Applications 

[0128] The disclosure provides pyridazinone compounds and salts thereof (such as any 

compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), or (II) described hereinabove or 

described anywhere else herein, or any compound or salt of Formula (III'), (III), or (IIa) 

described hereinbelow or described anywhere else herein) for inhibiting muscle myosin II.  

[0129] The disclosure provides pyridazinone compounds and salts thereof (such as any 

compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), or (II) described hereinabove or 

described anywhere else herein, or any compound or salt of Formula (III'), (III), or (IIa) 

described hereinbelow or described anywhere else herein) for treating activity-induced muscle 

damage.  

[0130] The disclosure provides pyridazinone compounds and salts thereof (such as any 

compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), or (II) described hereinabove or 

described anywhere else herein, or any compound or salt of Formula (III'), (III), or (II1a) 

described hereinbelow or described anywhere else herein) for the treatment of neuromuscular 

conditions and movement disorders (such as spasticity). The disclosure provides pyridazinone 

compounds and salts thereof for the treatment of disease. Methods of administration of a 

pyridazinone compound or salt, e.g., a compound or salt of Formula (I), (Ia), (Ib), (Ic), (Id), or 

(II), discussed herein may be used for the treatment of neuromuscular conditions and movement 

disorders (such as spasticity). Examples of neuromuscular conditions include but are not limited 

to Duchenne Muscular Dystrophy, Becker muscular dystrophy, myotonic dystrophy 1, myotonic 

dystrophy 2, facioscapulohumeral muscular dystrophy, oculopharyngeal muscular dystrophy, 

limb girdle muscular dystrophies, tendinitis and carpal tunnel syndrome. Examples of movement 

disorders include but are not limited to muscle spasticity disorders, spasticity associated with 
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multiple sclerosis, Parkinson's disease, Alzheimer's disease, or cerebral palsy, or injury or a 

traumatic event such as stroke, traumatic brain injury, spinal cord injury, hypoxia, meningitis, 

encephalitis, phenylketonuria, or amyotrophic lateral sclerosis. Also included are other 

conditions that may respond to the inhibition of skeletal myosin II, skeletal troponin C, skeletal 

troponin I, skeletal tropomyosin, skeletal troponin T, skeletal regulatory light chains, skeletal 

myosin binding protein C or skeletal actin.  

[0131] In certain aspects, the disclosure provides methods for inhibiting muscle myosin II or 

treating a disease, e.g., neuromuscular disease or movement disorder, comprising administering 

to a subject in need thereof compounds of Formula (III'): 

R1A 

Y Y 

(Ry~n 

N O 

N2 
(RaOpZ 

SR 25  (111,); 

or a salt thereof, wherein: 

each Y is independently selected from C(R3), N, and N*(-O-); 

A is absent or selected from -0-, -NR-, -CR5 R6-, -C(O)-, -S-, -S(O)-, and -S(0) 2 -; 

R' is selected from: 

C 1- 6 alkyl, C2 - 6 alkenyl, and C2- alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0)2, -N(R1°)C(O)R1°, -C(O)OR10 , -OC(O)R10 , 

-N(R1°)C(O)N(R1°)2, -OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -S(O)R10, -S(O) 2R°, -NO 2 , 

=0, =S, =N(R10 ), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, wherein 

the C3 .10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 

C3.10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , 

-SR 10, -N(R 0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, -N(R°)C(O)N(R°)2, 

-OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR10 , -OC(O)R10 , -S(O)R10 , -S(O) 2R°, 

NO 2 , =0, =S, =N(R10 ), -CN, C1-6 alkyl, C2 -6 alkenyl, and C2-6 alkynyl, wherein the C1
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6 alkyl, C 2 -6 alkenyl, and 

C2-6 alkynyl are each optionally substituted with one or more R9; or 

R' together with R3 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5.10 carbocycle is 

optionally substituted with one or more R9; or R1 together with R f orm a 3- to 10

membered heterocycle or C3.10 carbocycle, wherein the 3- to 10- membered 

heterocycle or C3 .10 carbocycle is optionally substituted with one or more R9; or R1 

together with R 4 form a 3- to 10- membered heterocycle, wherein the 3- to 10

membered heterocycle is optionally substituted with one or more R9; and 

when A is absent, R1 is additionally selected from H, and halogen; 

R2 5 is selected from: 

hydrogen, and C1.6 alkyl; or 

R2 5 together with R2 form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 

alkyl, -S-Ci-6 alkyl, -N(C1.6 alkyl)2, -NH(C1.6 alkyl), C1.6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R2 is selected from: 

Ci- 6 alkyl, C2-6 alkenyl, and C2 - 6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°)2, 

OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, 

wherein the C3 .10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 

C 3 -10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from: 

halogen, -OR10 , 

-SR 10, -N(R 0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

-OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C1 -6 alkyl, and C3- 10 carbocycle, wherein the Ci-6 alkyl, 

and C3 -10 carbocycle are optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10, -N(RI°)2, -NO2 , and -CN; or 
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R2 together with R25 form a 3- to 6-membered heterocycle, wherein the 3- to 

6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 

alkyl, -S-Ci-6 alkyl, -N(C1.6 alkyl)2, -NH(C1.6 alkyl), C1.6 alkyl, C1.6 haloalkyl, C2-6 

alkenyl, C2 -6 alkynyl, C 3 -10 carbocycle, and 3- to 10-membered heterocycle; 

R3, R , and R6 are each independently selected from: 

hydrogen, halogen, -OR10 , -SR10, -N(R1 0)2, -NO2 , and -CN; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2, and -CN; or 

R3 together with R1 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5.10 carbocycle is 

optionally substituted with one or more R9; or R t ogether with R 1 form a 3- to 10

membered heterocycle or C3.10 carbocycle, wherein the 3- to 10- membered 

heterocycle or C3 .10 carbocycle is optionally substituted with one or more R9 

R4 is selected from: 

hydrogen; and 

Ci- 6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10, -N(R1 0)2, -NO2, and -CN; or 

R4 together with R1 form a 3- toI 0-membered heterocycle, which is 

optionally substituted with one or more R9 

R7 and R8 are each independently selected from: 

halogen, -OR10, -SR10, -N(RI°)2, -NO2 , -CN, and C1.6 alkyl optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR 10, -N(R1 )2, -NO2, and -CN; 

each R9 is independently selected from: 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, 

N(R1 °)C(O)N(R 1 )2, -OC(O)N(R 1 )2, -N(R 1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R 10, -S(O)2R 1°, -NO2 , =0, =S, =N(R10), and -CN; and 

C 1 3 alkyl, C2 -3 alkenyl, C2 -3 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

-N(RI°) 2, -C(O)R10, -C(O)N(R 0 )2, -N(R°)C(O)R°, -N(R°)C(O)N(RI°)2, 

OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10, -S(O)R10 , -S(O) 2R1 °,
NO2 , =0, =S, =N(R10), and -CN; 

each R10 is independently selected from: 
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hydrogen; and 

Ci-s alkyl, C2-6 alkenyl, and C2- alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, -CN, 

-OH, -SH, -NO 2, -NH 2, =0, =S, -0-CI-6 alkyl, -S-Ci-6 alkyl, -N(C16 alkyl)2, -NH(C1 6 

alkyl), C3.10 carbocycle, and 3- to 10-membered heterocycle; and 

C 3 -10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-CI-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 

alkyl)2, -NH(C 1.6 alkyl), C1 6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3.10 carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

n is 0, 1, or 2; and 

p is 0, 1, or 2.  

[0132] The disclosure further provides methods for inhibiting muscle myosin II or treating 

disease, e.g., neuromuscular disease or movement disorder, comprising administering to a 

subject in need thereof compounds of Formula (III): 

RIA "A 

Y Y 

(Ry)n' 

N 0 
R2 

(R8)p, H 
o (III); 

or a salt thereof, wherein: 

each Y is independently selected from C(R3), N, and N*(-O-); 

A is selected from -0-, -NR4-, -CR5R6 -, -C(O)-, -S-, -S(O)-, and -S(0)2-; 

R1 is selected from: 

Ci- 6 alkyl, C2-6 alkenyl, C2-6 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

N(R1 0) 2 , -C(O)R10, -C(O)N(RI°) 2, -N(R1 °)C(O)R1°, -C(O)OR1 °, -OC(O)R10, 

N(R1 °)C(O)N(R10)2, -OC(O)N(R 0)2, -N(R°)C(O)OR°, -S(O)R10, -S(O) 2R°, -NO 2 , 

=0, =S, =N(R10 ), -CN, C3- 10 carbocycle and 3- to 10-membered heterocycle, wherein 

the C3 -10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 
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C3.10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O) R10, 

N(R1 °)C(O)N(R 1 )2, -OC(O)N(R 1 )2, -N(R 1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R 10, -S(O)2R 1°, -NO2 , =0, =S, =N(R 10), and -CN; or 

R1 together with R3 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5.10 carbocycle is 

optionally substituted with one or more R9; R1 together with R f orm a 3- to 10

membered heterocycle or C3.10 carbocycle, wherein the 3- to 10- membered 

heterocycle or C3 .10 carbocycle is optionally substituted with one or more R9; or R1 

together with R 4 form a 3- to 10- membered heterocycle, wherein the 3- to 10

membered heterocycle is optionally substituted with one or more R9 

R2 is selected from: 

Ci- 6 alkyl, C2-6 alkenyl, C2-6 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

N(R1 0) 2 , -C(O)R10, -C(O)N(RI°) 2, -N(R°)C(O)Rl°, -N(R°)C(O)N(RI°) 2, 

OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10 , -S(O)R10 , -S(O) 2R°,

NO 2 , =0, =S, =N(R10 ), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, 

wherein the C3 .10 carbocycle and 3- to 10-membered heterocycle are each optionally 

substituted with one or more R9; and 

C3.10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, 

N(R1 °)C(O)N(R 1 )2, -OC(O)N(R 1 )2, -N(R 1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R 10, -S(O)2R 1°, -NO2 , =0, =S, =N(R10), and -CN; and C1.6 alkyl and C3.10 

carbocycle, any of which is optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10 , -N(RI°)2, -NO2 , and -CN; 

R3, R 5, and R6 are independently selected from: 

hydrogen, halogen, -OR10 , -SR10, -N(R 0)2, -NO2 , -CN, and C1 -6 alkyl 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10, -SR 10, -N(RI°)2, -NO2, and -CN; or 

R3 together with R1 form a 5- to 10- membered heterocycle or C5- 1 0 

carbocycle, wherein the 5- to 10- membered heterocycle or C5- 1 0 carbocycle is 

optionally substituted with one or more R9; R t ogether with R1 form a 3- to 10
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membered heterocycle orC3.10carbocycle, wherein the 3- to 10- membered 

heterocycle orC3.10carbocycle is optionally substituted with one or more R' 

R4 is selected from: 

hydrogen; and 

C 1-6alkyl optionally substituted with one or more substituents independently 

selected from halogen, -OR10, -SR10, -N(R1 )2, -NO2, and -CN; or R4 together with R 

form a 3- to 10-membered heterocycle, which is optionally substituted with one or 

more R9 

each R7 and R' is independently selected from: 

halogen, -OR10, -SR10, -N(RI°) 2 ,-NO 2 , -CN,, andC1.6alkyl optionally 

substituted with one or more substituents independently selected from halogen, 

OR10, -SR 10, -N(R1 )2, -NO2, and -CN; 

each R9 is independently selected from: 

halogen, -OR10 , -SR10 , -N(RI°)2, -C(O)R10 , -C(O)N(R 0 )2, -N(R°)C(O)R°, 

N(R1°)C(O)N(R 1 )2, -OC(O)N(R 1 )2, -N(R 1°)C(O)OR 1°, -C(O)OR1 °, -OC(O)R10, 

S(O)R 10, -S(O)2R 1°, -NO2 , =0, =S, =N(R10), -CN; and 

C 1 -3 alkyl,C 2-3alkenyl,C2-3alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

N(R1 0) 2 , -C(O)R10, -C(O)N(RI°) 2, -N(R°)C(O)R°, -N(R°)C(O)N(RI°)2, 

OC(O)N(RI°) 2, -N(R1°)C(O)OR1°, -C(O)OR°, -OC(O)R10, -S(O)R10, -S(O) 2R1 °,
NO2 , =0, =S, =N(R10), and -CN; 

each R10 is independently selected at each occurrence from 

hydrogen; and 

Ci-s alkyl,C2-6 alkenyl,C2-6 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -CN, -OH, -SH, 

NO 2, -NH2, =0, =S, -- Cisalkyl, -S-Ci-salkyl, -N(C1 6 alkyl)2, -NH(C1 .6 alkyl),C 3.  

10 carbocycle, 3- to 10-membered heterocycle; and 

C3.10 carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO 2, -NH2, =0, =S, -0-Ci-6 alkyl, -S-Ci-6 alkyl, -N(C1 .6 

alkyl)2, -NH(C 1.6 alkyl),C 1-6 alkyl,C 2-6 alkenyl,C 2-6 alkynyl,C 3-10 carbocycle, 3- to 

10-membered heterocycle, and haloalkyl; 

n is 0, 1, or 2; and 

p is 0, 1, or 2.  
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[0133] In certain embodiments, for a compound or salt of Formula (III') or (III), each Y is 

independently selected from C(R 3) and N wherein at least one Y is N. In some embodiments, 

one Y is N and one Y is C(R3). In some embodiments, one Y is N*(-O-) and one Y is C(R3). In 

some embodiments, each Y is N. In some embodiments, one Y is N, and one Y is N*(-O-).  

[0134] In certain embodiments, for a compound or salt of Formula (III') or (III), each Y is 

C(R 3). In some embodiments, for a compound of Formula (III) or (III'), one Y is -CH-; and the 

other Y is -CR3-.  

[0135] In certain embodiments, a compound of Formula (III') or (III) is represented by Formula 

(II1a): 

R1 
A 

(RyII 

N 2 
(R8)P H 

o (IIla).  

[0136] In certain embodiments, for a compound or salt of any one of Formula (III'), (III), or 

(I1a), -A- is absent; and R is further selected from hydrogen, halogen, or methyl. In some 

embodiments, -A-R 1 is H. In some embodiments, -A-R 1 is halogen. In some embodiments, -A

R1 is methyl. For example, a compound of the disclosure may be represented by 

H H 

N 0 ~ N 0 
| 2 

N O N O 

O02 or O0 or a salt thereof. As another example, a compound of the 

| | 

N O N O 
N'R2 N'R2 

25 H 
disclosure may be represented by 0 R2  or 0 , or a salt thereof. As yet 
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halogen 

N 0 
N R2 

another example, a compound of the disclosure may be represented by 0 R 25 or 

halogen 

;N 0 

N'2 

O H , or a salt thereof.  

[0137] In some embodiments, for a compound of Formula (III), (III') or (1I1a), A is -0- or 

CHR5-. In some embodiments, R is H; or R and R' together with the C atom to which they are 

attached form a C3-6 cycloalkyl. In some embodiments, A is -0- or -CH2 -; and R' is C 1.3 alkyl, 

optionally substituted with one to three substituents each independently selected from halogen 

and 4-membered saturated heterocycle containing an oxygen (optionally containing one or two 

additional heteroatoms). In some embodiments, A is -CH2 -; and R is selected from C 1-3 alkyl 

(e.g., methyl, ethyl, and isopropyl) and (4-membered saturated heterocycle)-methyl, optionally 

F 

substituted with halo (e.g., 0). In some embodiments, one Y is -CH-; and the other Y is 

CR 3 -. In some embodiments, A is -0-; and R1 is C1.3 alkyl, or R and R3 together with the atoms 

to which they are attached form a 6- to 7-membered saturated heterocycle containing an oxygen 

atom and one or two additional heteroatoms.  

[0138] In some embodiments, for a compound of Formula (III), (III') or (1I1a), n is 0; and the 

R1 F 0 
'A 

Y )1Y 

Society is selected from , , , and . In some embodiments, n is 0; and 

RtA O Oo- O O 

Y)J"Y 9 0 

the moiety is selected from , , , ,and In some 
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R1F 0 
'A 0 0' OI 7 

embodiments, the moiety is selected from: 

0 0 

and , and combinations thereof.  

[0139] In some embodiments, for a compound of Formula (III), (III') or (II1a), -A-R is -0-C1- 3 

alkyl; n is 1; and R7 is halo or C 1-3 alkyl. In some such embodiments, -A-R1 is methoxy. In some 

R1A 
'Ay 

Y )1Y 

such embodiments, R7 is halo or methyl. In some embodiments, the R' moiety is selected 

011 01. 01101 

F 

F 
from: , , ,and 

[0140] In certain embodiments, for a compound or salt of Formula (III'), (III), or (1I1a), A is 

selected from -0-, -NR4-, -CR 5R6-, and -C()-. In some embodiments, A is selected from -0

and -NR4. In some embodiments, A is -0-. In some embodiments, A is -C(O)-. In some 

embodiments, A is -NR 4 -, such as -NH-. In certain embodiments, A is selected from -CR5 R6

such as -CH2-.  

[0141] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R1 is 

selected from C 1-6 alkyl, optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10 , -N(R 0 )2, -C(O)R10, -C(O)N(R1 0)2, -NO2, =0, =S, 

=N(R10), -CN, C3.10 carbocycle and 3- to 10-membered heterocycle, wherein the C3- 10 

carbocycle and 3- to 10-membered heterocycle are each optionally substituted with one or more 

R9; phenyl optionally substituted with one or more substituents independently selected from 

halogen, -OR10, -SR10, -N(RI°)2, -C(O)R 10, -C(O)N(R) 2, -NO2, -CN, and C1 -6 alkyl; and 4 to 6

membered heterocycloalkyl optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10 , -N(R 0 )2, -C(O)R10, -C(O)N(R1 0)2, -NO2, =0, =S, 

=N(R10), -CN, and C 1-6 alkyl.  

[0142] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R1 is 

selected from C 1-3 alkyl optionally substituted with one or more substituents independently 

selected from halogen, -OR10 , -SR10 , -N(R 0)2, -NO2 , =0, =S, =N(R10 ), -CN, C3- 10 carbocycle 

and 3- to 10-membered heterocycle, wherein the C 3- 10 carbocycle and 3- to 10-membered 
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heterocycle are each optionally substituted with one or more R9; phenyl optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , -N(RI°)2, 

NO2 , -CN, and C1.6 alkyl; and 4 to 6-membered heterocycloalkyl optionally substituted with one 

or more substituents independently selected from halogen, -OR10 , -SR10 , -N(RI°) 2, -NO 2 , -CN, 

and C1-6 alkyl.  

[0143] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R1 is 

selected from C 1-3 alkyl optionally substituted with one or more substituents independently 

selected from halogen; and 4 to 6-membered heterocycloalkyl and phenyl, any one of which 

may be optionally substituted with one or more substituents independently selected from 

halogen and C1.3 alkyl. In certain embodiments, R is selected from -CHF2, -CF 3, -CH3, 

CH2CH2CF 3, -CH2CF3, p-fluorophenyl, p-chlorophenyl, 0, 0, O, and 

CH 3 

[0144] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R 

together with R4 form a 4- to 7- membered heterocycle optionally substituted with one or more 

R9. In certain embodiments, the 4 to 7-membered heterocycle is selected from a saturated 

heterocycle. In certain embodiments, the 4 to 7-membered heterocycle is selected from a 

0 

ND OhN 

monocyclic saturated heterocycle or a spiro saturated heterocycle, e.g., , , and 

N O , any one of which is optionally substituted with one or more R9. In certain 

embodiments, substituents on the 4 to 7-membered heterocycle are independently selected from 

halogen and C1.6 alkyl.  

[0145] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R 

F F H3C 

N FNECH3 

together with R4 form a 4- to7- membered heterocycle selected from: 

N N O 

, and N 

[0146] In certain embodiments, for a compound or salt of any one of Formulas (III'), (III), or 

(I1a), R1 is selected from optionally substituted C3 -C6 cycloalkyl, such as cyclopropyl, 
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cyclobutyl, cyclopentyl, bicyclopentyl, and spiropentyl, any of which is optionally substituted.  

In certain embodiments, R is selected from alkyl, e.g., methyl, ethyl, propyl, iso-propyl, t-butyl, 

iso-butyl, sec-butyl, any of which may be optionally substituted. In certain embodiments, R' is 

F 

3 JF 

selected from: , , , , and . In certain 

embodiments, R1 is selected from optionally substituted 

[0147] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R2 5 isH 

or C 1-3 alkyl, such as CH3. In some embodiments, R2 5 is CH3.  

[0148] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R2 5 is 

H; and R2 is selected from: 

Ci-s alkyl, (C 3 .7 carbocycle)-CI.3 alkyl, and (4- to 6-membered 

heterocycle)-CI.3 alkyl, wherein the C3 .7 carbocycle, and 4- to 6-membered 

heterocycle substituents on the C1.3 alkyl are each optionally further substituted 

with one or more R' 

C 3 .10 carbocycle, optionally substituted with one to three substituents 

independently selected from halo, C1.3 alkyl, C1.3 haloalkyl, -0-CI3 alkyl, and 

aryl, wherein the aryl substituent on the C3- 10 carbocycle is optionally further 

substituted with one or more R9; and 

6- to 10-membered heterocycle containing one to three heteroatoms, 

optionally substituted one or more R9 .  

In some such embodiments, one Y is -CH-; and the other Y is -CR3-.  

[0149] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R2 5 is 

H; and R2 is selected from: 

C 1.4 alkyl, (C 3 .7 cycloalkyl)-Ci-2 alkyl, (C 3 .7 cycloalkenyl)-Ci-2 alkyl, (C 3 .7 aryl)

C 1-2 alkyl, and (5- to 6-membered heteroaryl)-Ci-2 alkyl, wherein the C3 .7 cycloalkyl, C3 .  

7 cycloalkenyl, C3 -7 aryl, and 5- to 6-membered heteroaryl substituents on the C1 -2 alkyl 

are each optionally further substituted with one or more R9 

C 3 .9 carbocycle, selected from C3 .7 cycloalkyl and C6-9 aryl, each of which is 

optionally substituted with one to three substituents independently selected from halo, 

C1-3 alkyl, C1-3 haloalkyl, -0-CI-3 alkyl, and aryl, wherein the aryl substituent on the C3 .10 

carbocycle is optionally further substituted with one or more halogen; and 

6- to 10-membered heterocycle containing one to three heteroatoms, optionally 

substituted one or more R9 .  
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In some such embodiments, one Y is -CH-; and the other Y is -CR-.  

[0150] In certain embodiments, for a compound or salt of Formula (III'), (III), or (II1a), R2 is 

selected from optionally substituted C3 -C6 cycloalkyl; and C1-6 alkyl optionally substituted with 

one or more substituents independently selected from halogen, nitrile, optionally substituted 

phenyl and optionally substituted 5-membered heteroaryl. In certain embodiments, R2 is selected 

from optionally substituted C 3 -C6 cycloalkyl, such as cyclopropyl, cyclobutyl, cyclopentyl, 

bicyclopentyl, and spiropentyl, any of which is optionally substituted. In certain embodiments, 

R2 is selected from alkyl, e.g., methyl, ethyl, propyl, iso-propyl, t-butyl, iso-butyl, sec-butyl, any 

of which may be optionally substituted. In certain embodiments, R2 is selected from: 

CI 
CH3  p H3C~ CH3 

-CH2CH3, CH 3  H H3 

CH 3 CH   CF H 3C 
HqC CH 3  N CH 3  F H 3 C CH 3  H 3  CH3 

CH 3  'N N \, , -- In 
Nand I 

certain embodiments, R2 is selected from optionally substituted C4 -C6 cycloalkyl; and C 1 .5 alkyl 

optionally substituted with one or more substituents independently selected from optionally 

CI 

substituted phenyl. In certain embodiments, R2 is selected from: 

H3 C H3\_ H > CH3 H3HqC CHq 3 

CH2CH3, C IH3  , and HH 3 

[0151] In certain embodiments, for a compound or salt of Formula (III'), (III) or (1I1a), n is 0. In 

certain embodiments, for a compound or salt of Formula (III'), (III) or (I1a), p is 0.  

[0152] In certain embodiments, for a compound or salt of any one of Formula (III'), (III), or 

(I1a), R1-A is further selected from hydrogen. For example, a compound of the disclosure may 

H 

Y Y 

(Ry),,C' 

N O 

(R IPz I "A N'R2 

be represented by: 0 or a salt thereof 

[0153] Presented herein are methods to treat neuromuscular and movement disorders by 

reduction of skeletal muscle contraction. Treatment of subjects with neuromuscular and 
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movement disorders with a selective fast skeletal muscle (type II) myosin inhibitor of a 

compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), or (II), may reduce muscle 

breakdown by preventing excessive uncoordinated muscle contractures resulting in less muscle 

damage. Furthermore, methods of the disclosure may reduce muscle damage while minimizing 

the impact on physical function in subjects. Preservation of function may occur both by limiting 

damaging levels of force generation in type II fibers and by increasing reliance on healthier type 

I fibers. Reduction of skeletal muscle contraction or uncoordinated muscle contractures can be 

reduced by the inhibition of skeletal myosin II. In certain embodiments, the inhibitor of skeletal 

myosin II is a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or 

(I1a) as disclosed herein.  

[0154] In some embodiments, disclosed herein is a method of inhibiting muscle myosin II, 

comprising administering a compound of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), 

(III) or (II1a) to a subject in need thereof. In some embodiments, the compound or salt does not 

appreciably inhibit cardiac muscle contraction. In some embodiments, wherein the compound 

or salt does not appreciably inhibit cardiac muscle contraction. In some embodiments, the 

compound or salt reduces cardiac muscle force by less than 10%.  

[0155] In some aspects, methods of treating neuromuscular conditions or movement disorders 

may comprise administering a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) to inhibit skeletal muscle contraction. In some embodiments, the 

compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) does not 

significantly inhibit cardiac muscle contraction. In some embodiments, cardiac muscle 

contraction is inhibited by 20% or less. In some embodiments, cardiac muscle contraction is 

inhibited by 15% or less. In some embodiments, cardiac muscle contraction is inhibited by 10% 

or less. In some embodiments, cardiac muscle contraction is inhibited by 9% or less. In some 

embodiments, cardiac muscle contraction is inhibited by 8% or less. In some embodiments, 

cardiac muscle contraction is inhibited by 7% or less. In some embodiments, cardiac muscle 

contraction is inhibited by 6% or less. In some embodiments, cardiac muscle contraction is 

inhibited by 5% or less. In some embodiments, cardiac muscle contraction is inhibited by 4% or 

less. In some embodiments, cardiac muscle contraction is inhibited by 3% or less. In some 

embodiments, cardiac muscle contraction is inhibited by 2% or less. In some embodiments, 

cardiac muscle contraction is inhibited by 1% or less.  

[0156] A subject's activities of daily life (ADL) or habitual physical activity may be monitored 

prior to and following the treatment with a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), 

(Id), (II'), (II), (III'), (III) or (II1a). ADL or habitual physical activity is subject-dependent and 
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may range from simple walking to extensive exercise depending on the subject's ability and 

routine. Treatment options and dosages of the skeletal muscle contraction inhibitors discussed 

herein may be personalized to a subject such that the ADL and habitual physical activity remains 

unchanged.  

[0157] In some aspects, methods of treating neuromuscular conditions or movement disorders 

may comprise administering a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) to inhibit skeletal muscle contraction. a compound or salt of Formula 

(I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be given in an amount relative to 

the amount needed to reduce skeletal muscle contraction by 50%. The compound or salt of 

Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be administered in an 

amount less than the amount needed to reduce skeletal muscle contraction by 50% relative to 

pre-treatment skeletal muscle contraction capacity of the subject. The compound or salt of 

Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be administered in an 

amount that reduces skeletal muscle contraction by 5% to 45% relative to pre-treatment skeletal 

muscle contraction capacity of said subject. In some cases, the compound or salt of Formula (I'), 

(I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be administered in an amount that 

reduces skeletal muscle contraction by less than 10%, less than 15%, less than 20%, less than 

25%, less than 30%, less than 35%, less than 40%, less than 45% or even less than 50% relative 

to pre-treatment skeletal muscle contraction capacity of said subject. In certain embodiments, 

the compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may 

be administered in an amount that reduces skeletal muscle contraction from 1% to 50% relative 

to pre-treatment skeletal muscle contraction capacity of said subject.  

[0158] In some aspects, methods of treating neuromuscular conditions or movement disorders 

may comprise administering a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) to inhibit type I skeletal muscle contraction. The inhibitor of type I 

skeletal muscle contraction may be given in an amount relative to the amount needed to reduce 

type I skeletal muscle contraction by 20%. The inhibitor of type I skeletal muscle contraction 

may be administered in an amount less than the amount needed to reduce type I skeletal muscle 

contraction by 20% relative to pre-treatment type I skeletal muscle contraction capacity of the 

subject. The inhibitor of type I skeletal muscle contraction maybe administered in an amount 

that reduces type I skeletal muscle contraction by 0.01% to 20% relative to pre-treatment type I 

skeletal muscle contraction capacity of said subject. In some cases, the inhibitor may be 

administered in an amount that reduces type I skeletal muscle contraction by less than 0.01%, 

less than 0.1%, less than 0.5%, less than 1%, less than 5%, less than 10%, less than 15% or less 
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than 20% relative to pre-treatment type I skeletal muscle contraction capacity of said subject. In 

certain embodiments, the inhibitor may be administered in an amount that reduces type I skeletal 

muscle contraction from 0.01% to 20% relative to pre-treatment type I skeletal muscle 

contraction capacity of said subject.  

[0159] In some aspects, methods of treating neuromuscular conditions or movement disorders 

may comprise administering a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) to inhibit type II skeletal muscle contraction. The inhibitor of type II 

skeletal muscle contraction may be given in an amount relative to the amount needed to reduce 

type II skeletal muscle contraction by 90%. The inhibitor of type II skeletal muscle contraction 

may be administered in an amount less than the amount needed to reduce type II skeletal muscle 

contraction by 90% relative to pre-treatment type II skeletal muscle contraction capacity of the 

subject. The inhibitor of type II skeletal muscle contraction may be administered in an amount 

that reduces type II skeletal muscle contraction by 5% to 75% relative to pre-treatment type II 

skeletal muscle contraction capacity of said subject. In some cases, the inhibitor may be 

administered in an amount that reduces type II skeletal muscle contraction by less than 10%, less 

than 15%, less than 20%, less than 25%, less than 30%, less than 35%, less than 40%, less than 

45%, less than 50%, less than 55%, less than 60%, less than 65%, less than 70%, less than 75%, 

less than 80%, less than 85% or even less than 90% relative to pre-treatment type II skeletal 

muscle contraction capacity of said subject. In certain embodiments, the inhibitor may be 

administered in an amount that reduces type II skeletal muscle contraction by from 1% to 50% 

relative to pre-treatment type II skeletal muscle contraction capacity of said subject.  

[0160] In some aspects, methods of treating contraction-induced injury in skeletal muscle fiber 

may comprise administering a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) to inhibit skeletal muscle contraction and/or skeletal muscle myosin II.  

In certain embodiments, the inhibitor does not appreciably inhibit cardiac muscle contraction.  

[0161] In certain embodiments, the contraction-induced injury in skeletal muscle fiber is from 

involuntary skeletal muscle contraction. The involuntary skeletal muscle contraction may be 

associated with a neuromuscular condition or spasticity-associated condition. In certain 

embodiments, the contraction-induced injury in skeletal muscle fiber may be from voluntary 

skeletal muscle contraction, e.g., physical exercise.  

[0162] In certain embodiments, the administration of a compound or salt of Formula (I'), (I), 

(Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) to a subject modulates one or more biomarkers 

associated with muscle contraction. Examples of biomarkers include but are not limited to 

creatinine kinase (CK), Troponin T (TnT), Troponin C (TnC), Troponin I (TnI), pyruvate kinase 
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(PK), lactate dehydrogenase (LDH), myoglobin, isoforms of TnI (such as cardiac, slow skeletal, 

fast skeletal muscles) and inflammatory markers (IL-1, IL-6, IL-4, TNF-a). Biomarkers may 

also include measures of muscle inflammation for example, edema. The level of biomarkers 

described herein may increase after the administration of the inhibitor relative to pre-treatment 

level of the biomarkers. Alternatively, the level of biomarkers may decrease after the 

administration of the inhibitor relative to pre-treatment level of the biomarkers. The modulation 

of one or more biomarkers with an inhibitor described herein may indicate treatment of a 

neuromuscular condition such as those described herein.  

[0163] Levels of CK in a subject increase when the subject is active as compared to when the 

subject is inactive (e.g., sleeping) and therefore CK is a potential metric for evaluating skeletal 

muscle breakdown caused by skeletal muscle contraction. In certain embodiments, a compound 

or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be 

administered to a subject prior to mild, moderate or strenuous activity to reduce or prevent 

skeletal muscle breakdown from the activity. Moderate to strenuous activity may be dependent 

on a subject's abilities and may include physical exercise that increases the heart rate by at least 

20% or more, such as about 50% or more relative to the subject's resting heart rate. Examples of 

moderate to strenuous activity include walking, running, weight lifting, biking, swimming, 

hiking, etc.  

[0164] In certain embodiments, a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (I1a) is administered prior to, during, or after moderate or strenuous activity 

to reduce or prevent skeletal muscle breakdown from the activity. The compound or salt of 

Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may reduce the subject's 

level of CK relative to the untreated subject performing the same activity. The level of CK may 

be measured in the peripheral blood of the subject during or after the activity. The 

administration of an inhibitor described herein may reduce the level of CK by 5% to 90% in an 

active subject relative to the untreated subject performing the same activity, thereby reducing or 

preventing skeletal muscle breakdown from the activity. The administration of an inhibitor 

described herein may modulate the level of CK by about 5% to about 90% relative to the 

untreated subject performing the same activity, thereby reducing or preventing skeletal muscle 

breakdown from the activity. The administration of an inhibitor described herein may reduce the 

level of CK by at least about 5% relative to the untreated subject performing the same activity 

thereby reducing or preventing skeletal muscle breakdown from the activity. The administration 

of an inhibitor described herein may modulate the level of CK by at most about 90% relative to 

the untreated subject performing the same activity. The administration of an inhibitor described 

68



WO 2020/097265 PCT/US2019/060155 

herein may reduce the level of CK by about 5% to about 15%, about 5% to about 25%, about 

5% to about 35%, about 5% to about 45%, about 5% to about 55%, about 5% to about 6 5%, 

about 5% to about 75%, about 5% to about 85%, about 5% to about 90%, about 15% to about 

25%, about 15% to about 35%, about 15% to about 45%, about 15% to about 55%, about 15% 

to about 65%, about 15% to about 75%, about 15% to about 85%, about 15% to about 90 %, 

about 25% to about 35%, about 25% to about 45%, about 25% to about 55%, about 25% to 

about 65%, about 25% to about 75%, about 25% to about 85%, about 25% to about 90%, about 

35% to about 45%, about 35% to about 55%, about 35% to about 65%, about 35% to about 

75%, about 35% to about 85%, about 35% to about 90%, about 45% to about 55%, about 45% 

to about 65%, about 45% to about 75%, about 45% to about 85%, about 45% to about 90%, 

about 55% to about 65%, about 55% to about 75%, about 55% to about 85%, about 55% to 

about 90%, about 65% to about 75%, about 65% to about 85%, about 65% to about 90%, about 

75% to about 85%, about 75% to about 90%, or about 85% to about 90% relative to the 

untreated subject performing the same activity, thereby reducing or preventing skeletal muscle 

breakdown from the activity. The administration of an inhibitor described herein may modulate 

the level of CK by about 5%, about 15%, about 25%, about 35%, about 45%, about 55%, about 

65%, about 75%, about 85%, or about 90% relative to the untreated subject performing the same 

activity, thereby reducing or preventing skeletal muscle breakdown from the activity.  

[0165] The administration of a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (I1a) to a subject may modulate the levels of inflammatory markers, e.g., 

reduce the level of one or more inflammatory markers relative to the untreated subject or the 

subject prior to treatment. The level of inflammatory markers may be measured in the peripheral 

blood of the subject. Examples of inflammatory markers may include but are not limited to IL-1, 

IL-6 and TNF-a. Inflammatory markers may also be in the form of conditions such as edema 

which may be measured using magnetic resonance imaging. The level of inflammatory markers 

in the peripheral blood may increase after the administration of the inhibitor relative to pre

treatment level of inflammatory marker for the subject. Alternatively, the level of inflammatory 

markers in the peripheral blood may decrease after the administration of the inhibitor relative to 

pre-treatment level of inflammatory marker for the subject. The administration of an inhibitor 

described herein may modulate the level of inflammatory markers by 5% to 90% relative to pre

treatment level of inflammatory marker for the subject. In some cases, the level of inflammatory 

markers may be modulated by about 5% to about 90% relative to pre-treatment level of 

inflammatory markers of the subject. In some cases, the level of inflammatory markers may be 

modulated by at least about 5% relative to pre-treatment level of inflammatory markers of the 
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subject. In some cases, the level of inflammatory markers may be modulated by at most about 

90% relative to pre-treatment level of inflammatory markers of the subject. In some cases, the 

level of inflammatory markers may be modulated by about 5% to about 15%, about 5% to about 

25%, about 5% to about 35%, about 5% to about 45%, about 5% to about 55%, about 5% to 

about 65%, about 5% to about 75%, about 5% to about 85%, about 5% to about 90%, about 15% 

to about 25%, about 15% to about 35%, about 15% to about 45%, about 15% to about 55%, 

about 15% to about 65%, about 15% to about 75%, about 15% to about 85%, about 15% to 

about 90%, about 25% to about 35%, about 25% to about 45%, about 25% to about 55%, about 

25% to about 65%, about 25% to about 75%, about 25% to about 85%, about 25% to about 

9 0% , about 35% to about 45%, about 35% to about 55%, about 35% to about 65%, about 35% 

to about 75%, about 35% to about 85%, about 35% to about 90%, about 45% to about 55%, 

about 45% to about 65%, about 45% to about 75%, about 45% to about 85%, about 45% to 

about 90%, about 55% to about 65%, about 55% to about 75%, about 55% to about 85%, about 

55% to about 90%, about 65% to about 75%, about 65% to about 85%, about 65% to about 

90%, about 75% to about 85%, about 75% to about 90%, or about 85% to about 90% relative to 

pre-treatment level of inflammatory markers of the subject. In some cases, the level of 

inflammatory markers may be modulated by about 5%, about 15%, about 25%, about 35%, 

about 45%, about 55%, about 65%, about 75%, about 85%, or about 90% relative to pre

treatment level of inflammatory markers of the subject.  

[0166] The administration of a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (I1a) to a subject may modulate the levels of circulating fast skeletal muscle 

Troponin I (fS-TnI). The level of fS-TnI may be measured in the peripheral blood. The level of 

fS-TnI in the peripheral blood may increase after the administration of the inhibitor relative to 

pre-treatment level of fS-TnI for the subject. Alternatively, the level of fS-TnI in the peripheral 

blood may decrease after the administration of the inhibitor relative to pre-treatment level of fS

TnI for the subject. The administration of an inhibitor described herein may modulate the level 

of fS-TnI by 5% to 90% relative to pre-treatment level of fS-TnI for the subject. In some cases, 

the level of fS-TnI may be modulated by at least about 5% relative to pre-treatment level of fS

TnI of the subject. In some cases, the level of fS-TnI may be modulated by at most about 90% 

relative to pre-treatment level of fS-TnI of the subject. In some cases, the level of fS-TnI may be 

modulated by about 5% to about 15%, about 5% to about 25%, about 5% to about 35%, about 

5% to about 45%, about 5% to about 55%, about 5% to about 65%, about 5% to about 75%, 

about 5% to about 85%, about 5% to about 90%, about 15% to about 25%, about 15% to about 

35%, about 15% to about 45%, about 15% to about 55%, about 15% to about 65%, about 15% 
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to about 75%, about 15% to about 85%, about 15% to about 90%, about 25% to about 3 5%, 

about 25% to about 45%, about 25% to about 55%, about 25% to about 65%, about 25% to 

about 75%, about 25% to about 85%, about 25% to about 90%, about 35% to about 45%, about 

35% to about 55%, about 35% to about 65%, about 35% to about 75%, about 35% to about 

8 5% , about 35% to about 90%, about 45% to about 55%, about 45% to about 65%, about 45% 

to about 75%, about 45% to about 85%, about 45% to about 90%, about 55% to about 6 5%, 

about 55% to about 75%, about 55% to about 85%, about 55% to about 90%, about 65% to 

about 75%, about 65% to about 85%, about 65% to about 90%, about 75% to about 85%, about 

75% to about 90%, or about 85% to about 90% relative to pre-treatment level of fS-TnI of the 

subject. In some cases, the level of fS-TnI may be modulated by about 5%, about 15%, about 

2 5% , about 35%, about 45%, about 55%, about 65%, about 75%, about 85%, or about 90% 

relative to pre-treatment level of fS-TnI of the subject.  

[0167] Isoforms of troponin may be measured in a subject prior to and following the 

administration a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) 

or (II1a). Inhibition of skeletal muscle contraction may not inhibit some isoforms of troponin, 

such as cardiac troponin I (cTnI) or slow skeletal troponin I (ssTnl). In some cases, the 

inhibition of skeletal muscle contraction may not appreciably inhibit cTnI or ssTnI. As used 

herein with regard to cTnI or ssTnI, the phrase not appreciably refers to the cTnI or ssTnI 

reduced by less than 10%, less than 8%, less than 6%, less than 4%, less than 2%, less than 1%, 

less than 0.5% or even less than 0.1% relative to the cTnI or ssTnI prior to the administration of 

the inhibitor.  

[0168] The administration of a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) may reduce involuntary muscle contractions. Involuntary muscle 

contractions may be reduced by 20% to 90% relative to involuntary muscle contractions prior to 

the administration of the inhibitor. In some cases, involuntary muscle contractions may be 

reduced by at least about 20% relative to pre-treatment involuntary muscle contractions. In some 

cases, involuntary muscle contractions may be reduced by at most about 90% relative to pre

treatment involuntary muscle contractions. In some cases, involuntary muscle contractions may 

be reduced by about 20% to about 25%, about 20% to about 30%, about 20% to about 40%, 

about 20% to about 50%, about 20% to about 70%, about 20% to about 75%, about 20% to 

about 80%, about 20% to about 85%, about 20% to about 90%, about 25% to about 30%, about 

25% to about 40%, about 25% to about 50%, about 25% to about 70%, about 25% to about 

75%, about 25% to about 80%, about 25% to about 85%, about 25% to about 90%, about 30% 

to about 40%, about 30% to about 50%, about 30% to about 70%, about 30% to about 75%, 
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about 30% to about 80%, about 30% to about 85%, about 30% to about 90%, about 40% to 

about 50%, about 40% to about 70%, about 40% to about 75%, about 40% to about 80%, about 

40% to about 85%, about 40% to about 90%, about 50% to about 70%, about 50% to about 

75%, about 50% to about 80%, about 50% to about 85%, about 50% to about 90%, about 70% 

to about 75%, about 70% to about 80%, about 70% to about 85%, about 70% to about 90%, 

about 75% to about 80%, about 75% to about 85%, about 75% to about 90%, about 80% to 

about 85%, about 80% to about 90%, or about 85% to about 90% relative to pre-treatment 

involuntary muscle contractions. In some cases, involuntary muscle contractions may be reduced 

by about 20%, about 25%, about 30%, about 40%, about 50%, about 70%, about 75%, about 

80%, about 85%, or about 90% relative to pre-treatment involuntary muscle contractions.  

[0169] A compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) 

may be used to improve activities of daily living (ADL) or habitual physical activity in a subject 

as mature, functional undamaged muscle may be restored. Examples of ADL or habitual 

activities include but are not limited to stair climb, time to get up, timed chair rise, habitual walk 

speed, North Star Ambulatory assessment, incremental/endurance shuttle walk and 6 minute 

walk distance tests. ADL or habitual physical activity levels or capacity may be measured prior 

to and following the administration of a skeletal muscle inhibitor. Inhibition of skeletal muscle 

contraction may not affect ADL or habitual physical activity. In some cases, the inhibition of 

skeletal muscle contraction may not appreciably affect ADL or habitual physical activity. As 

used herein with regard to ADL or habitual physical activity, the phrase not appreciably refers to 

the level of ADL or habitual activity reduced by less than 20%, less than 15%, less than 10%, 

less than 8%, less than 6%, less than 4%, less than 2%, less than 1%, less than 0.5% or even less 

than 0.1% relative to the ADL or habitual activity prior to the administration of the inhibitor.  

Skeletal muscle contraction or force in a subject may be measured prior to and following the 

administration of the compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), 

(III) or (II1a). Such measurements may be performed to generate a dose response curve for the 

compound or salt of Formula (I), (Ia), (Ib), (Ic), (Id), (II), (III) or (II1a). Dosage of the compound 

or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be adjusted by 

about 5% to 50% relative to a dose that reduces type II skeletal muscle contraction by 90%. In 

some cases, dosage of the skeletal muscle contraction inhibitor may be adjusted by at least about 

5% relative to a dose that reduces type II skeletal muscle contraction by 90%. In some cases, 

dosage of the skeletal muscle contraction inhibitor may be adjusted by at most about 50% 

relative to a dose that reduces type II skeletal muscle contraction by 90%. In some cases, dosage 

of the skeletal muscle contraction inhibitor may be adjusted by about 5 % to about 10 %, about 5 
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% to about 15 %, about 5 % to about 20 %, about 5 % to about 25 %, about 5 % to about 30, 

about 5 % to about 35 %, about 5 % to about 40 %, about 5 % to about 50 %, about 10 % to 

about 15 %, about 10 % to about 20 %, about 10 % to about 25 %, about 10 % to about 30 %, 

about 10 % to about 35 %, about 10 % to about 40 %, about 10 % to about 50 %, about 15 % to 

about 20 %, about 15 % to about 25 %, about 15 % to about 30 %, about 15 % to about 35 %, 

about 15 % to about 40 %, about 15 % to about 50 %, about 20 % to about 25 %, about 20 % to 

about 30 %, about 20 % to about 35 %, about 20 % to about 40 %, about 20 % to about 50 %, 

about 25 % to about 30 %, about 25 % to about 35 %, about 25 % to about 40 %, about 25 % to 

about 50 %, about 30 % to about 35 %, about 30 % to about 40 %, about 30 % to about 50 %, 

about 35 % to about 40 %, about 35 % to about 50 %, or about 40 % to about 50 % relative to a 

dose that reduces type II skeletal muscle contraction by 90%. In some cases, dosage of the 

skeletal muscle contraction inhibitor may be adjusted by about 10%, about 12%, about 15%, 

about 18%, about 20%, about 25%, about 30%, about 35%, about 40%, about 45% or about 50% 

relative to a dose that reduces type II skeletal muscle contraction by 90%. Skeletal muscle 

contraction may be measured by a muscle force test after nerve stimulation using surface 

electrodes (e.g., foot plantar flexion after peroneal nerve stimulation in the leg), isolated limb 

assay, heart rate monitor or an activity monitor or equivalents thereof prior to and following the 

administration of a skeletal muscle contraction inhibitor.  

[0170] Cardiac muscle force or cardiac muscle contraction of a subject may be measured prior 

to and following the administration of a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), 

(Id), (II'), (II), (III'), (III) or (I1a). Inhibition of skeletal muscle contraction may not inhibit 

cardiac muscle contraction or cardiac muscle force. In some embodiments, the inhibition of 

skeletal muscle contraction may not appreciably inhibit cardiac muscle contraction. In certain 

embodiments with regard to cardiac muscle contraction, the phrase not appreciably refers to 

cardiac muscle force reduced by less than 10%, less than 8%, less than 6%, less than 4%, less 

than 2%, less than 1%, less than 0.5% or even less than 0.1% relative to the cardiac muscle force 

prior to the administration of the inhibitor. Cardiac muscle force or cardiac muscle contraction 

of a subject following the administration of a compound or salt of Formula (I'), (I), (Ia), (Ib), 

(Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be within 0.1% to 10% of the cardiac muscle 

contraction or cardiac muscle force prior to the administration of the inhibitor. In some 

embodiments, administration of a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) may inhibit skeletal muscle contraction and cardiac muscle contraction 

or cardiac muscle force. In some embodiments, cardiac muscle force reduced by more than 

0.1%, more than 0.5%, more than 1%, more than 2%, more than 4%, more than 6%, more than 
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8%, or more than 10%. In some embodiments, a reduction of skeletal muscle contraction and 

cardiac muscle contraction are described by a ratio to one another. For example, in some 

embodiments, the ratio of the reduction in skeletal muscle contraction to reduction in cardiac 

muscle contraction is from about 1:1 to about 100:1, about 2:1 to about 50:1, about 3:1 to about 

40:1, about 4:1 to about 30:1, about 5:1 to about 20:1, about 7:1 to about 15:1, or about 8:1 to 

about 12:1. Cardiac muscle force or cardiac muscle contraction may be measured using an 

echocardiogram (fractional shortening) or other equivalent tests.  

[0171] Tidal volume in lung in a subject may be measured prior to and following the 

administration of a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), 

(III) or (II1a). In certain embodiments, administration of the compound or salt does not inhibit 

tidal volume in a lung. In some cases, administration may not appreciably inhibit tidal volume in 

a lung. In certain embodiments with regard to tidal lung volume in a lung, the phrase not 

appreciably refers to the tidal volume in a lung reduced by less than 10%, less than 8%, less than 

6%, less than 4%, less than 2%, less than 1%, less than 0.5% or less than 0.1% relative to the 

tidal volume in a lung prior to the administration of the inhibitor. Tidal volume in a lung in a 

subject may be measured using forced volume in one second test (FEVI) or forced vital capacity 

test (FVC) or equivalent tests thereof.  

[0172] Smooth muscle contraction in a subject may be measured prior to and following the 

administration of a skeletal muscle contraction inhibitor. Inhibition of skeletal muscle 

contraction may not inhibit smooth muscle contraction. In some cases, the inhibition of skeletal 

muscle contraction may not appreciably inhibit smooth muscle contraction. As used herein with 

regard to smooth muscle contraction, the phrase not appreciably refers to the smooth muscle 

contraction reduced by less than 10%, less than 8%, less than 6%, less than 4%, less than 2%, 

less than 1%, less than 0.5% or even less than 0.1% relative to the smooth muscle contraction 

prior to the administration of the inhibitor. Smooth muscle contraction in a subject may be 

evaluated by measuring a subject's blood pressure.  

[0173] Neuromuscular coupling in a subject may be measured prior to and following the 

administration of a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), 

(III) or (II1a). Inhibition of skeletal muscle contraction, with an inhibitor described herein, may 

not impair nerve conduction, neurotransmitter release or electrical depolarization of skeletal 

muscle in a subject. In some cases, the inhibition of skeletal muscle contraction may not 

appreciably impair neuromuscular coupling in a subject. As used herein with regard to 

neuromuscular coupling, the phrase not appreciably refers to a level of neuromuscular coupling 

in the subject reduced by less than 10%, less than 8%, less than 6%, less than 4%, less than 2%, 
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less than 1%, less than 0.5% or less than 0.1% relative to the level of neuromuscular coupling in 

the subject prior to the administration of the inhibitor. Neuromuscular coupling in a subject may 

be evaluated by measuring nerve induced electrical depolarization of skeletal muscle by the 

recording of electrical activity produced by skeletal muscles after electrical or voluntary 

stimulation with electromyography (EMG) using surface or needle electrodes.  

[0174] In some aspects, the method of treating a neuromuscular condition or movement disorder 

comprises administering a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), 

(III'), (III) or (II1a) wherein the compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) inhibits myosin ATPase activity, native skeletal muscle myofibril 

ATPase (calcium regulated) or a reconstituted Si with actin, tropomyosin and troponin. In vitro 

assays may be used to test the effect of the test compound or inhibitor on the myosin ATPase 

activity. Test compounds can be screened for assessing their inhibitory activity of muscle 

contraction. Inhibitory activity can be measured using an absorbance assay to determine actin

activated ATPase activity. Rabbit muscle myosin sub-fragment 1 (SI) can be mixed with 

polymerized actin and distributed into wells of assay plates without nucleotides. Test 

compounds can then be added into the wells with a pin array. The reaction can be initiated with 

MgATP. The amount of ATP consumption over a defined time period in the test vessel may be 

compared to the amount of ATP consumption in a control vessel. The defined period of time 

may be 5 minutes to 20 minutes. The ATP consumption can be determined by direct or indirect 

assays. The test compounds that reproducibly and strongly inhibited the myosin S IATPase 

activity can be evaluated further in dose response assay to determine IC50 for the compound ex 

vivo on dissected muscles. The assay may measure ATPase activity indirectly by coupling the 

myosin to pyruvate kinase and lactate dehydrogenase to provide an absorbance detection method 

at 340nm based upon the conversion of NADH to NAD+ driven by ADP accumulation. In some 

cases, wherein ATP consumption is decreased by at least 20% in said test vessel than said 

control vessel, said test compound may be selected as a compound or salt of Formula (I'), (I), 

(Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a). A test compound may be selected when there 

is at least 20% greater inhibition of NAD+ generation in a kinetic assay.  

[0175] The inhibitor or test compound selected may not inhibit cardiac muscle myosin SI 

ATPase in in vitro assays. In some cases, the cardiac muscle myosin S IATPase or cardiac 

myofibrils or reconstituted system may be inhibited by less than 10%, less than 8%, less than 

5%, less than 3%, less than 2%, less than 1% or less than 0.5% when a test compound or 

compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) is tested 

in an in-vitro assay.  
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[0176] Test compounds of skeletal muscle contraction may be tested on skinned fibers. Single 

skeletal muscle fibers, treated so as to remove membranes and allow for a direct activation of 

contraction after calcium administration may be used. A compound or salt of Formula (I'), (I), 

(Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (I1a) may inhibit contraction of a single skeletal 

muscle fiber by about 5 % to about 90 % relative to pre-treatment value or an untreated control 

single skeletal muscle fiber. An inhibitor may inhibit contraction of a single skeletal muscle 

fiber by at least about 5 % relative to pre-treatment value or an untreated control single skeletal 

muscle fiber. An inhibitor may inhibit contraction of a single skeletal muscle fiber by at most 

about 90 % relative to pre-treatment value or an untreated control single skeletal muscle fiber.  

An inhibitor may inhibit contraction of a single skeletal muscle fiber by about 5 % to about 10 

%, about 5 % to about 20 %, about 5 % to about 30 %, about 5 % to about 40 %, about 5 % to 

about 50 %, about 5 % to about 60 %, about 5 % to about 70 %, about 5 % to about 80 %, about 

5 % to about 90 %, about 10 % to about 20 %, about 10 % to about 30 %, about 10 % to about 

40 %, about 10 % to about 50 %, about 10 % to about 60 %, about 10 % to about 70 %, about 10 

% to about 80 %, about 10 % to about 90 %, about 20 % to about 30 %, about 20 % to about 40 

%, about 20 % to about 50 %, about 20 % to about 60 %, about 20 % to about 70 %, about 20 % 

to about 80 %, about 20 % to about 90 %, about 30 % to about 40 %, about 30 % to about 50 %, 

about 30 % to about 60 %, about 30 % to about 70 %, about 30 % to about 80 %, about 30 % to 

about 90 %, about 40 % to about 50 %, about 40 % to about 60 %, about 40 % to about 70 %, 

about 40 % to about 80 %, about 40 % to about 90 %, about 50 % to about 60 %, about 50 % to 

about 70 %, about 50 % to about 80 %, about 50 % to about 90 %, about 60 % to about 70 %, 

about 60 % to about 80 %, about 60 % to about 90 %, about 70 % to about 80 %, about 70 % to 

about 90 %, or about 80 % to about 90 % relative to pre-treatment capacity or an untreated 

control single skeletal muscle fiber. An inhibitor may inhibit contraction of a single skeletal 

muscle fiber by about 5 %, about 10 %, about 20 %, about 30 %, about 40 %, about 50 %, about 

60 %, about 70 %, about 80 %, or about 90 % relative to pre-treatment capacity or an untreated 

control single skeletal muscle fiber.  

[0177] An inhibitor compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), 

(III) or (II1a) may inhibit contraction of a single skeletal muscle by about 5 % to about 90 % 

relative to pre-treatment value or an untreated control single skeletal muscle. An inhibitor may 

inhibit contraction of a single skeletal muscle by at least about 5 % relative to pre-treatment 

value or an untreated control single skeletal muscle. An inhibitor may inhibit contraction of a 

single skeletal muscle by at most about 90 % relative to pre-treatment value or an untreated 

control single skeletal muscle. An inhibitor may inhibit contraction of a single skeletal muscle 
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by about 5 % to about 10 %, about 5 % to about 20 %, about 5 % to about 30 %, about 5 % to 

about 40 %, about 5 % to about 50 %, about 5 % to about 60 %, about 5 % to about 70 %, about 

5 % to about 80 %, about 5 % to about 90 %, about 10 % to about 20 %, about 10 % to about 30 

%, about 10 % to about 40 %, about 10 % to about 50 %, about 10 % to about 60 %, about 10 % 

to about 70 %, about 10 % to about 80 %, about 10 % to about 90 %, about 20 % to about 30 %, 

about 20 % to about 40 %, about 20 % to about 50 %, about 20 % to about 60 %, about 20 % to 

about 70 %, about 20 % to about 80 %, about 20 % to about 90 %, about 30 % to about 40 %, 

about 30 % to about 50 %, about 30 % to about 60 %, about 30 % to about 70 %, about 30 % to 

about 80 %, about 30 % to about 90 %, about 40 % to about 50 %, about 40 % to about 60 %, 

about 40 % to about 70 %, about 40 % to about 80 %, about 40 % to about 90 %, about 50 % to 

about 60 %, about 50 % to about 70 %, about 50 % to about 80 %, about 50 % to about 90 %, 

about 60 % to about 70 %, about 60 % to about 80 %, about 60 % to about 90 %, about 70 % to 

about 80 %, about 70 % to about 90 %, or about 80 % to about 90 % relative to pre-treatment 

capacity or an untreated control single skeletal muscle. An inhibitor may inhibit contraction of a 

single skeletal muscle by about 5 %, about 10 %, about 20 %, about 30 %, about 40 %, about 50 

%, about 60 %, about 70 %, about 80 %, or about 90 % relative to pre-treatment capacity or an 

untreated control single skeletal muscle.  

[0178] The effect of a test compound on slow type I skeletal muscle fibers, cardiac muscle 

bundles or lung muscle fibers, may be evaluated. A test compound or inhibitor compound or salt 

of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be selected so as not 

to appreciably modulate the function of slow type I skeletal muscle fibers, cardiac muscle 

bundles or lung muscle fibers and be specific for type II skeletal muscles. As used herein, the 

term "appreciably modulate" can refer to the contraction capacity of muscles following the 

inhibitor administration to be reduced less than 10%, less than 8%, less than 6%, less than 4%, 

less than 2%, less than 1%, less than 0.5% or even less than 0.1% relative to the muscle 

force/contraction prior to the administration of the inhibitor.  

[0179] In some aspects, a method of treating a neuromuscular condition or a movement disorder 

may comprise administering to a subject in need thereof a compound or salt of Formula (I'), (I), 

(Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) wherein the compound or salt of Formula (I'), 

(I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) reduces skeletal muscle contraction by 5% 

to 90% in an ex vivo assay. The ex vivo assays used may be mouse models. The mouse models 

used may be dystrophy mouse models such as an mdx mouse. The mdx mouse has a point 

mutation in its dystrophin gene, changing the amino acid coding for a glutamine to a threonine 

producing a nonfunctional dystrophin protein resulting in DMD where there is increased muscle 

77



WO 2020/097265 PCT/US2019/060155 

damage and weakness. Extensor digitorum longus muscles may be dissected from mdx mice and 

mounted on a lever arm. The muscles may be bathed in an oxygenated Krebs solution to 

maintain muscle function. A test compound or compound or salt of Formula (I'), (I), (Ia), (Ib), 

(Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be applied to the muscles. An isometric (fixed 

length) contraction step may then be performed wherein the muscles are stimulated with a series 

of electrical pulses. An eccentric (lengthening) contraction step may be performed wherein the 

muscles are stretched to 10%, 15%, 20%, 25%, or 30% greater than its rested length, while 

relaxed or while stimulated with an electrical pulse. This may be repeated 4, 5, 6, 7 or 8 times to 

cause muscle fiber injury. The electric pulses may have a frequency of 110Hz to 150Hz. The 

electric pulse may have a frequency of 110, 115, 120, 125, 130, 135, 140, 145 or 150Hz. A 

series of electric pulses may comprise of individual pulses of different frequencies. The time 

period of each pulse in the series of electric pulses may be between 0.1 second to 0.5 seconds for 

each pulse. The time for each pulse may be 0.1, 0.2, 0.3, 0.35, 0.4 or 0.5 seconds. Muscle 

membrane damage may also be measured by incubating muscles in procion orange after the 

isometric or eccentric contraction. Procion orange is a fluorescent dye that is taken up by muscle 

fibers with injured membranes. The number or proportion of dye-positive fibers may then 

quantified by histology. When the test force drop and/or proportion of dye-positive fibers may 

be at least 20% less than the control force drop and/or dye uptake, the test compound may be 

selected as a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or 

(II1a).  

[0180] Using an isometric or eccentric set of contractions, the force generated by the muscle 

may be measured. The change in force generated by the muscle before and after an isometric or 

eccentric set of contractions may be calculated as the test force drop. The calculations may be 

compared to the change in force generated by the muscle contraction from the first pulse to the 

last pulse in a control sample without exposure to the test compound (control force drop). Force 

drop can be used as a surrogate of muscle injury and a test compound or inhibitor compound or 

salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be selected when 

the test force drop is at least 20% less than the control force drop.  

Pharmaceutical Formulations 

[0181] The compositions and methods described herein may be considered useful as 

pharmaceutical compositions for administration to a subject in need thereof. Pharmaceutical 

compositions may comprise at least a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), 

(II'), (II), (III'), (III) or (I1a) described herein and one or more pharmaceutically acceptable 
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carriers, diluents, excipients, stabilizers, dispersing agents, suspending agents, and/or thickening 

agents.  

[0182] Pharmaceutical compositions comprising a compound or salt of Formula (I'), (I), (Ia), 

(Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may be formulated using one or more 

physiologically-acceptable carriers comprising excipients and auxiliaries. Formulation may be 

modified depending upon the route of administration chosen. Pharmaceutical compositions 

comprising a compound, salt or conjugate may be manufactured, for example, by lyophilizing 

the compound, salt or conjugate, mixing, dissolving, emulsifying, encapsulating or entrapping 

the conjugate. The pharmaceutical compositions may also include the compounds, salts or 

conjugates in a free-base form or pharmaceutically-acceptable salt form.  

[0183] Methods for formulation of a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), 

(II'), (II), (III'), (III) or (I1a) may include formulating any of the compounds, salts or conjugates 

with one or more inert, pharmaceutically-acceptable excipients or carriers to form a solid, semi

solid, or liquid composition. Solid compositions may include, for example, powders, tablets, 

dispersible granules and capsules, and in some aspects, the solid compositions further contain 

nontoxic, auxiliary substances, for example wetting or emulsifying agents, pH buffering agents, 

and other pharmaceutically-acceptable additives. Alternatively, the compounds, salts or 

conjugates may be lyophilized or in powder form for re-constitution with a suitable vehicle, e.g., 

sterile pyrogen-free water, before use.  

[0184] Pharmaceutical compositions comprising a compound or salt of Formula (I'), (I), (Ia), 

(Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) may comprise at least one active ingredient (e.g., a 

compound, salt or conjugate and other agents). The active ingredients may be entrapped in 

microcapsules prepared, for example, by coacervation techniques or by interfacial 

polymerization (e.g., hydroxymethylcellulose or gelatin microcapsules and poly

(methylmethacylate) microcapsules, respectively), in colloidal drug-delivery systems (e.g., 

liposomes, albumin microspheres, microemulsions, nano-particles and nanocapsules) or in 

macroemulsions.  

[0185] The compositions and formulations may be sterilized. Sterilization may be accomplished 

by filtration through sterile filtration.  

[0186] The compositions comprising a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), 

(II'), (II), (III'), (III) or (I1a) may be formulated for administration as an injection. Non-limiting 

examples of formulations for injection may include a sterile suspension, solution or emulsion in 

oily or aqueous vehicles. Suitable oily vehicles may include, but are not limited to, lipophilic 

solvents or vehicles such as fatty oils or synthetic fatty acid esters, or liposomes. Aqueous 
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injection suspensions may contain substances which increase the viscosity of the suspension.  

The suspension may also contain suitable stabilizers. Injections may be formulated for bolus 

injection or continuous infusion. Alternatively, the compositions may be lyophilized or in 

powder form for reconstitution with a suitable vehicle, e.g., sterile pyrogen-free water, before 

use.  

[0187] For parenteral administration, a compound or salt of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), 

(II'), (II), (III'), (III) or (II1a) may be formulated in a unit dosage injectable form (e.g., solution, 

suspension, emulsion) in association with a pharmaceutically acceptable parenteral vehicle.  

Such vehicles may be inherently non-toxic, and non-therapeutic. Vehicles may be water, saline, 

Ringer's solution, dextrose solution, and 5% human serum albumin. Non-aqueous vehicles such 

as fixed oils and ethyl oleate may also be used. Liposomes may be used as carriers. The vehicle 

may contain minor amounts of additives such as substances that enhance isotonicity and 

chemical stability (e.g., buffers and preservatives).  

[0188] In one embodiment the invention relates to methods and compositions of Formula (I'), 

(I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), (III) or (II1a) formulated for oral delivery to a subject in 

need. In one embodiment a composition is formulated so as to deliver one or more 

pharmaceutically active agents to a subject through a mucosa layer in the mouth or esophagus.  

In another embodiment the composition is formulated to deliver one or more pharmaceutically 

active agents to a subject through a mucosa layer in the stomach and/or intestines.  

[0189] In one embodiment compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), (III'), 

(III) or (II1a) are provided in modified release dosage forms. Suitable modified release dosage 

vehicles include, but are not limited to, hydrophilic or hydrophobic matrix devices, water

soluble separating layer coatings, enteric coatings, osmotic devices, multi-particulate devices, 

and combinations thereof. The compositions may also comprise non-release controlling 

excipients.  

[0190] In another embodiment compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), 

(III'), (III) or (II1a) are provided in enteric coated dosage forms. These enteric coated dosage 

forms can also comprise non-release controlling excipients. In one embodiment the 

compositions are in the form of enteric-coated granules, as controlled-release capsules for oral 

administration. The compositions can further comprise cellulose, disodium hydrogen phosphate, 

hydroxypropyl cellulose, hypromellose, lactose, mannitol, or sodium lauryl sulfate. In another 

embodiment the compositions are in the form of enteric-coated pellets, as controlled-release 

capsules for oral administration. The compositions can further comprise glycerol monostearate 
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40-50, hydroxypropyl cellulose, hypromellose, magnesium stearate, methacrylic acid copolymer 

type C, polysorbate 80, sugar spheres, talc, or triethyl citrate.  

[0191] In another embodiment the compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (I1a) are enteric-coated controlled-release tablets for oral administration. The 

compositions can further comprise carnauba wax, crospovidone, diacetylated monoglycerides, 

ethylcellulose, hydroxypropyl cellulose, hypromellose phthalate, magnesium stearate, mannitol, 

sodium hydroxide, sodium stearyl fumarate, talc, titanium dioxide, or yellow ferric oxide.  

[0192] Sustained-release preparations comprising a compound or salt of Formula (I'), (I), (Ia), 

(Ib), (Ic), (Id), (II'), (II), (III'), (III) or (I1a) may be also be prepared. Examples of sustained

release preparations may include semipermeable matrices of solid hydrophobic polymers that 

may contain the compound, salt or conjugate, and these matrices may be in the form of shaped 

articles (e.g., films or microcapsules). Examples of sustained-release matrices may include 

polyesters, hydrogels (e.g., poly(2-hydroxyethyl-methacrylate), or poly(vinyl alcohol)), 

polylactides, copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene

vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT" 

(i.e., injectable microspheres composed of lactic acid-glycolic acid copolymer and leuprolide 

acetate), and poly-D-(-)-3-hydroxybutyric acid.  

[0193] Pharmaceutical formulations comprising a compound or salt of Formula (I'), (I), (Ia), 

(Ib), (Ic), (Id), (II'), (II), (III'), (III) or (I1a) may be prepared for storage by mixing a compound, 

salt or conjugate with a pharmaceutically acceptable carrier, excipient, and/or a stabilizer. This 

formulation may be a lyophilized formulation or an aqueous solution. Acceptable carriers, 

excipients, and/or stabilizers may be nontoxic to recipients at the dosages and concentrations 

used. Acceptable carriers, excipients, and/or stabilizers may include buffers such as phosphate, 

citrate, and other organic acids; antioxidants including ascorbic acid and methionine; 

preservatives, polypeptides; proteins, such as serum albumin or gelatin; hydrophilic polymers; 

amino acids; monosaccharides, disaccharides, and other carbohydrates including glucose, 

mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, 

trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes; and/or non

ionic surfactants or polyethylene glycol.  

[0194] In another embodiment the compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (I1a) can further comprise calcium stearate, crospovidone, hydroxypropyl 

methylcellulose, iron oxide, mannitol, methacrylic acid copolymer, polysorbate 80, povidone, 

propylene glycol, sodium carbonate, sodium lauryl sulfate, titanium dioxide, and triethyl citrate.  
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[0195] In another embodiment compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), 

(III'), (III) or (II1a) are provided in effervescent dosage forms. These effervescent dosage forms 

can also comprise non-release controlling excipients.  

[0196] In another embodiment compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), 

(III'), (III) or (II1a) can be provided in a dosage form that has at least one component that can 

facilitate the immediate release of an active agent, and at least one component that can facilitate 

the controlled release of an active agent. In a further embodiment the dosage form can be 

capable of giving a discontinuous release of the compound in the form of at least two 

consecutive pulses separated in time from 0.1 up to 24 hours. The compositions can comprise 

one or more release controlling and non-release controlling excipients, such as those excipients 

suitable for a disruptable semi-permeable membrane and as swellable substances.  

[0197] In another embodiment compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), (II), 

(III'), (III) or (II1a) are provided in a dosage form for oral administration to a subject, which 

comprise one or more pharmaceutically acceptable excipients or carriers, enclosed in an 

intermediate reactive layer comprising a gastric juice-resistant polymeric layered material 

partially neutralized with alkali and having cation exchange capacity and a gastric juice-resistant 

outer layer.  

[0198] In some embodiments, the compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) provided herein can be in unit-dosage forms or multiple-dosage forms.  

Unit-dosage forms, as used herein, refer to physically discrete units suitable for administration to 

human or non-human animal subjects and packaged individually. Each unit-dose can contain a 

predetermined quantity of an active ingredient(s) sufficient to produce the desired therapeutic 

effect, in association with the required pharmaceutical carriers or excipients. Examples of unit

dosage forms include, but are not limited to, ampoules, syringes, and individually packaged 

tablets and capsules. In some embodiments, unit-dosage forms may be administered in fractions 

or multiples thereof. A multiple-dosage form is a plurality of identical unit-dosage forms 

packaged in a single container, which can be administered in segregated unit-dosage form.  

Examples of multiple-dosage forms include, but are not limited to, vials, bottles of tablets or 

capsules, or bottles of pints or gallons. In another embodiment the multiple dosage forms 

comprise different pharmaceutically active agents.  

[0199] In some embodiments, the compositions of Formula (I'), (I), (Ia), (Ib), (Ic), (Id), (II'), 

(II), (III'), (III) or (II1a) may also be formulated as a modified release dosage form, including 

immediate-, delayed-, extended-, prolonged-, sustained-, pulsatile-, controlled-, extended, 

accelerated- and fast-, targeted-, programmed-release, and gastric retention dosage forms. These 

82



WO 2020/097265 PCT/US2019/060155 

dosage forms can be prepared according to known methods and techniques (see, Remington: 

The Science and Practice of Pharmacy, supra; Modified-Release Drug Delivery Technology, 

Rathbone et al., Eds., Drugs and the Pharmaceutical Science, Marcel Dekker, Inc.: New York, 

N.Y., 2002; Vol. 126, which are herein incorporated by reference in their entirety).  

Combination Therapies 

[0200] Also contemplated herein are combination therapies, for example, co-administering a 

disclosed compound and an additional active agent, as part of a specific treatment regimen 

intended to provide the beneficial effect from the co-action of these therapeutic agents. The 

beneficial effect of the combination includes, but is not limited to, pharmacokinetic or 

pharmacodynamic co-action resulting from the combination of therapeutic 

agents. Administration of these therapeutic agents in combination typically is carried out over a 

defined time period (usually hours, days, weeks, months or years depending upon the 

combination selected). Combination therapy is intended to embrace administration of multiple 

therapeutic agents in a sequential manner, that is, wherein each therapeutic agent is administered 

at a different time, as well as administration of these therapeutic agents, or at least two of the 

therapeutic agents, in a substantially simultaneous manner.  

[0201] Substantially simultaneous administration is accomplished, for example, by 

administering to the subject a single formulation or composition, (e.g., a tablet or capsule having 

a fixed ratio of each therapeutic agent or in multiple, single formulations (e.g., capsules) for each 

of the therapeutic agents. Sequential or substantially simultaneous administration of each 

therapeutic agent is affected by any appropriate route including, but not limited to, oral routes, 

intravenous routes, intramuscular routes, and direct absorption through mucous membrane 

tissues. The therapeutic agents are administered by the same route or by different routes. For 

example, a first therapeutic agent of the combination selected is administered by intravenous 

injection while the other therapeutic agents of the combination are administered 

orally. Alternatively, for example, all therapeutic agents are administered orally or all 

therapeutic agents are administered by intravenous injection.  

[0202] The components of the combination are administered to a patient simultaneously or 

sequentially. It will be appreciated that the components are present in the same 

pharmaceutically acceptable carrier and, therefore, are administered 

simultaneously. Alternatively, the active ingredients are present in separate pharmaceutical 

carriers, such as, conventional oral dosage forms, that are administered either simultaneously or 

sequentially.  
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[0203] In certain embodiments, a compound or salt of the disclosure may be administered in 

combination with an oral corticosteroid. In certain embodiments, a compound or salt of the 

disclosure is administered in combination with deflazacort. In certain embodiments, a 

compound or salt of the disclosure is administered in combination with prednisone. In certain 

embodiments, a compound or salt of the disclosure is administered in combination with a 

morpholino antisense oligomer. In certain embodiments, a compound or salt of the disclosure is 

administered in combination with and exon skipping therapy. In certain embodiments, the 

additional therapeutic agent is eteplirsen or ataluren.  

[0204] In certain embodiments, a compound or salt of the disclosure is used in combination with 

a gene therapy. In certain embodiments, the compound or salt of the disclosure is used in 

combination with adeno-associated virus (AAV) containing genes encoding replacement 

proteins, e.g., dystrophin, or truncated version thereof, e.g., microdystrophin. In certain 

embodiments, a compound or salt of the disclosure is administered in combination with 

vamorolone.  

EXAMPLES 

[0205] The invention now being generally described, it will be more readily understood by 

reference to the following examples which are included merely for purposes of illustration of 

certain aspects and embodiments of the present invention, and are not intended to limit the 

invention in any way.  

[0206] The following synthetic schemes are provided for purposes of illustration, not limitation.  

The following examples illustrate the various methods of making compounds described herein.  

It is understood that one skilled in the art may be able to make these compounds by similar 

methods or by combining other methods known to one skilled in the art. It is also understood 

that one skilled in the art would be able to make the compounds of the disclosure, in a similar 

manner as described below by using the appropriate starting materials and modifying the 

synthetic route as needed. In general, starting materials and reagents can be obtained from 

commercial vendors or synthesized according to sources known to those skilled in the art or 

prepared as described herein.  

Example 1. General Scheme - Synthesis of N-ethyl-2-(3-(4-methoxyphenyl)-6

oxopyridazin-1(6H)-yl)acetamide 
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Example 2. Exemplary Scheme - Synthesis of N-ethyl-2-(3-(4-methoxyphenyl)-6

oxopyridazin-1(6H)-yl)acetamide 

o O 

Br 0 Br Br 
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o o O H O H 

[0207] 6-bromopyridazin-3(2H)-one was combined with a haloacetate (e.g. methyl 2

bromoacetate), cesium carbonate and a non-protic solvent (e.g. DMF). The mixture was heated 

gently if necessary to increase the rate of halo displacement. Isolation of the major product 

provided the corresponding N-substituted pyridazinones. Heating the esters (e.g., methyl) in an 

alcoholic alkaneamine (e.g., ethanamine) solution produced the corresponding acetamides. A 

Suzuki reaction at the C-4 bromo position using a palladium catalyst (e.g. [1,1

bis(diphenylphosphino)ferrocene]dichloropalladium (II)) and a mild base (e.g. potassium 

acetate) in dioxane / water produced the bi-aryl cores in good yield.  

[0208] Examples 1 and 2 may be modified as appropriate to prepare compounds described in 

Tables 1, 2, and 3 herein.  

Example 3: Synthesis of N-ethyl-2-(6-oxo-3-(4-(2,2,2-trifluoroethoxy)phenyl)pyridazin

1(6H)-yl)acetamide (Compound 11-6) 

Br Br Br F 

N Step 1 N 0 Step2 Step 3 
NH NN N O 

o O O H N 

O H 

Step 1: Methyl 2-(3-bromo-6-oxopyridazin-1(6H)-vl)acetate 

[0209] To a stirred solution of 6-bromo-2,3-dihydropyridazin-3-one (2 g, 11.43 mmol,) in DMF 

(20 mL) were added Cs2CO3 (7.5 g, 23.0 mmol) and methyl 2-bromoacetate (1.92 g, 12.6 mmol).  

The resulting mixture was stirred for 1 h at 0 C. The reaction was then quenched by the addition 
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of 20 mL of saturated aq.NH4C1 solution. The mixture was extracted with 2x20 mL of EA. The 

combined organic phase was washed with water(20 mL), brine(20 mL), dried over anhydrous 

Na2SO4, filtered and concentrated under vacuum to give the residue, which was purified by 

chromatography on silica gel (Flash 80 g, 30-50% EA:PE) to afford the title compound as a 

white solid (2.2 g, 77.9%). LC/MS (ESI): 247 [M+H]*.  

Step 2: 2-(3-bromo-6-oxopyridazin-1(6H)-vl)-N-ethylacetamide 

[0210] A mixture of methyl 2-(3-bromo-6-oxo-1,6-dihydropyridazin-1-yl)acetate (2 g, 8.10 

mmol), 35% ethanamine in EtOH (8 mL) in methanol (8 mL) was stirred for 3 h at 70 C. The 

mixture was concentrated under vacuum to give a residue, which was purified by 

chromatography on silica gel (Flash 80 g, 50% EA: PE) to give the title compound as a white 

solid (1.98 g, 77.9%). LC/MS (ESI): 260 [M+H]*.  

Step 3: N-ethyl-2-(6-oxo-3-(4-(2,2,2-trifluoroethoxy)phenyl)pyridazin-1(6H)-yl)acetamide 

[0211] Under N2 atmosphere, a mixture of 2-(3-bromo-6-oxo-1,6-dihydropyridazin-1-yl)-N

ethylacetamide (2.0 g, 7.69 mmol), [4-(2,2,2-trifluoroethoxy)phenyl]boronic acid (1.87 g, 8.50 

mmol), K2CO3 (3.22 g, 23.3 mmol), Pd(dppf)Cl2 (560 mg, 0.765 mmol) in Diox. (20 mL)/ H20 

(2 mL) was stirred for 3h at 90 C. The reaction mixture was concentrated under vacuum to give 

a residue, which was purified by silica gel chromatography (100%EA) to afford the simply 

purified product. It was purified further by reverse flash chromatography (C18 silica gel; mobile 

phase, ACN in water, 10% to 50% gradient in 20 min; detector, UV 254nm) to afford the title 

compound as a white solid (2.3 g, 84.2%). 'H NMR (DMSO-d6, 300Mz): 6 8.14 (t, J=5.4 Hz, 

1H), 8.06 (d, J=9.6 Hz, 1H), 7.88-7.84 (m, 2H), 7.21-7.16 (m, 2H), 7.05 (d, J=9.9 Hz, 1H), 4.85 

(q, J=9.0 Hz, 2H), 4.72 (s, 2H), 3.17-3.08 (m, 2H), 1.05 (t, J=7.2 Hz, 3H); LC/MS (ESI): 356 

[M+H]*.  

Example 4: Synthesis of 2-[3-[6-(difluoromethoxy)pyridin-3-yl]-6-oxo-1,6

dihydropyridazin-1-yl]-N-ethylacetamide(Compound1-7) 

F 

OCHF 2  F 0 

OH 0 F N N 

N Step 1 N Step 2 Step 3 

0o'B, O N O 
Br Br 

0 H 

Step 1: 5-bromo-2-(difluoromethoxy)pyridine 
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[0212] A mixture of 5-bromopyridin-2-ol (1 g, 5.75 mmol), ClCF 2COONa (0.876 g, 5.75 mmol), 

Cs2CO3 (2.81 g, 8.62 mmol) in DMF (20 mL) was heated at 100C for 3h. LCMS indicated that 

the desired compound was formed. 40 mL of water and 40 mL of EA were added to the reaction 

mixture. The organic phase was separated, washed with water(20 mL), brine(20 mL), dried over 

Na2SO4, filtered and concentrated under vacuum to give a residue, which was purified by silica 

gel chromatography (PE/EA=100/1) to give the title compound as a colorless oil (0.3g, 23.30%).  

Steps 2, 3: 2-[3-[6-(difluoromethoxy)pyridin-3-yll-6-oxo-1,6-dihydropyridazin-1-yl]-N-ethy 

acetamide 

[0213] Under N2 atmosphere, a mixture of 4,4,5,5-tetramethyl-2-(4,4,5,5-tetramethyl-1,3,2

dioxaborolan-2-yl)-1,3,2-dioxaborolane (3.0 g, 11.6 mmol), 5-bromo-2-(difluoromethoxy) 

pyridine (1.3 g, 5.80 mmol), Pd(dppf)Cl2 (425 mg, 0.58 mmol) and KOAc (1.71 g, 17.4 mmol,) 

in Dioxane (20 mL) was stirred for 2 h at 90 C. Then 2-(3-bromo-6-oxo-1,6-dihydropyridazin

1-yl)-N-ethylacetamide(1.51 g, 5.80 mmol), Pd(dppf)C12(425 mg, 0.58 mmol) and K2CO3(2.41 g, 

17.5 mmol), H2 0(2 mL) were added. The mixture was stirred for 2 h at 90 C under N2 

atmosphere. The reaction mixture was concentrated under vacuum to give a residue, which was 

purified by silica gel chromatography (100%EA) to afford the simply purified product. It was 

purified further by reverse flash chromatography (C18 silica gel; mobile phase, ACN in water, 

10% to 50% gradient in 20 min; detector, UV 254 ) to afford the title compound as a white solid 

(0.9 g, 47.9%). 1H NMR (DMSO-d6, 300MHz): 6 8.77 (d, J=2.1 Hz, 1H), 8.37 (dd, 1 2=8.4 Hz, 

J2=2.4 Hz, 1H), 8.15-8.12(m, 2H), 7.77 (t, J=72.6 Hz, 1H), 7.23 (dd, J1=8.7 Hz, J2=0.3 Hz, 2H), 

7.12 (d, J=9.9 Hz, 1H), 4.74 (s, 2H), 3.14-3.10 (m, 2H), 1.05 (t, J=7.2 Hz, 3H); LC/MS (ESI): 

325 [M+H]*.  

Example 5: Synthesis of N-ethyl-2-[6-oxo-3-[6-(3,3,3-trifluoropropoxy)pyridin-3-yl]-1,6

dihydropyridazin-1-yl]acetamide (Compound 1-10) 

F F 3C 
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N O Step 1 Step 2 N 

N O 

o H N NN 0 
0H 

N 

O 
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Step 1: N-ethyl-2-(3-(6-fluoropyridin-3-vl)-6-oxopyridazin-1(6H)-vl)acetamide 

[0214] UnderN 2 atmosphere, a mixture of 2-(3-bromo-6-oxo-1,6-dihydropyridazin-1-yl)-N

ethylacetamide (1.0 g, 3.85 mmol), (6-fluoropyridin-3-yl) boronic acid (650 mg, 4.61 mmol), 
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Pd(dppf)Cl2 (281 mg, 0.384 mmol, 0.10 equiv), K2CO3 (1.59 g, 11.505 mmol) in dioxane (10 

mL)/H20 (1.0 mL) was stirred for 2 hr at 100C. The reaction was concentrated under vacuum 

to give a residue, which was purified by chromatography on silica gel (Flash 40 g, 50-80% EA: 

PE) to afford the title compound as a white solid (0.65 g, 61.2%). LC/MS (ESI): 277 [M+H]*.  

Step 2: N-ethyl-2-[6-oxo-3-[6-(3,3,3-trifluoropropoxv)pyridin-3-vll-1,6-dihydropyridazin-1

yllacetamide 

[0215] A mixture of N-ethyl-2-[3-(6-fluoropyridin-3-yl)-6-oxo-1,6-dihydropyridazin-1

yl]acetamide (100 mg, 0.36 mmol) and Cs2CO3 (120 mg, 0.37 mmol) in 3,3,3-trifluoropropan-1

ol (1 mL) was stirred for 2 h at 90 C. The reaction mixture was purified by Prep-HPLC to 

afford the title compound as a white solid (68 mg, 50.7%). 'H NMR (DMSO-d6, 400Mllz): 6 

8.70 (d, J=2.4 Hz, 1H), 8.20 (dd, 1 2=8.8 Hz, 12=2.8 Hz, 1H), 8.15 (t, J=4.8 Hz, 1H), 8.10 (d, 

J=10.0 Hz, 1H), 7.09 (d, J=10.0 Hz, 1H), 6.97 (d, J=8.4 Hz, 1H), 4.72 (s, 2H), 4.56(t, J=6.0 Hz, 

2H), 3.15-3.09 (m, 2H), 2.87-2.79 (m, 2H), 1.05 (t, J=7.2 Hz, 3H); LC/MS (ESI): 371 [M+H]*.  

[0216] The following compounds were synthesized following Example 5: 

Compound Structure Name NMR MS 
No.  

F 1H NMR (300 MHz, DMSO

F O d6) 6 8.60 (d, J = 2.4 Hz, 1H), 

8.13 (t, J= 5.6 Hz, 1H), 8.08- LCMS: 

N (u t7.96 (m, 2H), 7.09-6.99 (m, Rt=0.766 
(difluoromethoxy)azetidin-1

IN 1H), 6.81 (s, 1H), 6.60-6.51 min; MS 
1-55 yl)pyridin-3-yl)-6

(m, 1H), 4.69 (s, 2H), 4.36 m/z: 

N oxopydazin-1(6H)-y)-N- (dd, J = 9.6, 6.6 Hz, 2H), 3.98 380.2 
ethylacetamfide 

N (dd,J= 9.9, 4.0 Hz, 2H), 3.19- [M+H]+ 

0 H 3.04 (m, 2H), 1.04 (t, J = 7.2 

Hz, 3H) 

OH 
LCMS: 

HN~ 1H NMVR (300 MHz, DMSO
N-ethyl-2-(3-(2-((3- Rt = A.d6)6S8.77 (s, 2H), 7.99 (d,J = 

N N hydroxybicyclo[1.1.1]pentan- 1.482 
N N9.9 Hz, 1H), 7.03 (d,J= 9.6 

1-42 1-yl)amino)pyrimidin-5-yl)- min; MS 
Hz, 1H), 4.69 (s, 2H), 3.16

N O 6-oxopyridazin-1(6H)- m/z: 
3.07 (m, 2H), 2.12 (s, 6H), 

N yl)acetamide 357.3 
H 1.03 (t, J = 7.2 Hz, 3H).  

0 [M+H]+ 
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1H NMR (300 MHz, DMSO

O 0 d6) 6 8.67 (d, J= 2.4 Hz, 1H), LCMS: 
N 8.14 (t, J= 5.4 Hz, 1H), 8.07- LM 

2-(3-(6-(6-oxa-3- Rt = 
IN 8.03 (m, 2H), 7.03 (d, J = 9.6 

azabicyclo[3.1.1]jheptan-3- 0.946 
Hz, 1H), 6.76 (d, J = 9.0 Hz, 

1-43 yl)pyridin-3-yl)-6- min; MS 
1H), 4.78-4.67 (mn,4H), 3.77 

N O oxopyridazin-1(6H)-yl)-N- m/z: 
(d, J= 12.5 Hz, 2H), 3.62 (d, J 

N ethylacetamide 356.25 
H = 12.5 Hz, 2H), 3.22-3.04 (n, o [M+H]+.  

3H), 1.90 (d, J= 8.8 Hz, 1H), 

1.05 (t, J= 7.2 Hz, 3H) 

F 1H NMR (300 MHz, DMSO

F 0 d6) 6 8.60 (d, J = 2.4 Hz, 1H), 

8.13 (t, J= 5.6 Hz, 1H), 8.08- LCMS: 

N (u t7.96 (m, 2H), 7.09-6.99 (m, Rt=0.766 
(difluoromethoxy)azetidin-1

IN 1H), 6.81 (s, 1H), 6.60-6.51 min; MS 
1-55 yl)pyridin-3-yl)-6

(m, 1H), 4.69 (s, 2H), 4.36 m/z: 

N OXopydazin-1(6H)-y)-N- (dd, J = 9.6, 6.6 Hz, 2H), 3.98 380.2 
ethylacetamfide 

N(dd,J= 9.9, 4.0 Hz, 2H), 3.19- [M+H]+ 

O H 3.04 (m, 2H), 1.04 (t, J = 7.2 

Hz, 3H) 

Example 6: Synthesis of 2-[3-[6-([bicyclo[1.1.1]pentan-1-yl]amino)pyridin-3-yl]-6-oxo-1,6

dihydropyridazin-1-yl]-N-ethylacetamide (Compound 1-36) 

5 HNA 

F HN N 

HN N Stepi1 i Step 2 N Step 3 

N O 
Br 0 B 101 

Br O'BO N 
0 H 

Step 1: N-(bicyclo[1.1.11pentan-1-vl)-5-bromopyridin-2-amine 

[0217] A mixture of 5-bromo-2-fluoropyridine (200 mg, 1.136 mmol), bicyclo[1.1.]pentan-1

amine (141.72 mg, 1.705 mmol), Cs2CO3 (1.11 g, 3.409 mmol) in DMSO (3 mL) was stirred for 

2 hr at 120 C. The residue was applied onto a silica gel column eluted with ethyl 

acetate/petroleum ether (1:2). This resulted in the title compound as a solid 110 mg (40.48%); 

LCMS (ESI): 239 [M+H]*.  

Step 2: N-(bicyclo[1.1.11pentan-1-yl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2

amine 

[0218] To a mixture of N-(bicyclo[.1.1.]pentan-1-yl)-5-bromopyridin-2-amine (110 mg, 0.46 

mmol, 1.0 equiv) in dioxane (1.1 mL) were added 4,4,5,5-tetramethyl-2-(4,4,5,5-tetramethyl
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1,3,2-dioxaborolan-2-yl)-1,3,2-dioxaborolane (175 mg, 0.69 mmol, 1.5 equiv), KOAc (135 mg, 

1.38 mmol, 3.0 equiv) and Pd(dppf)C12 (37 mg, 0.05 mmol, 0.1 equiv). Into the flask purged and 

maintained with an inert atmosphere of nitrogen. The reaction mixture was stirred for 4 h at 80 

°C and confirmed by LCMS. The reaction was used in next step directly without workup.  

Step 3: 2-[3-[6-([bicyclo[1.1.11pentan-1-vllamino)pyridin-3-vll-6-oxo-1,6-dihydropyridazin -1

vl]-N-ethylacetamide 

[0219] To a mixture of N-(bicyclo[1.1.1]pentan-1-yl)-5-(4,4,5,5-tetramethyl-1,3,2

dioxaborolan-2-yl)pyridin-2-amine (131 mg, 0.46 mmol, 1.0 equiv) in dioxane (1.1 mL) were 

added 2-(3-bromo-6-oxopyridazin-1(6H)-yl)-N-ethylacetamide (119 mg, 0.46 mmol, 1.00 equiv), 

Pd(dppf)Cl2 (23 mg, 0.03 mmol, 0.05 equiv), K2CO3 (95 mg, 0.69 mmol, 1.5 equiv) and H2 0 

(0.1 mL). Into the flask purged and maintained with an inert atmosphere of nitrogen. The 

resulting solution was stirred for 2 h at 90 °C. The solution was diluted with water and extracted 

with EtOAc (x3). The combined organics were washed with brine, dried over Na2SO4 and the 

solvent removed in vacuo. Purification by chromatography on silica gel (Flash 300 g, 50 - 10 0 % 

EtOAc:cyclohexane) afforded crude product. The crude product was purified by RP-HPLC to 

afford a white solid (51.3 mg, 43.3%). 'H NMR (DMSO-d6, 300Mlz): 68.54 (d, J=2.1 Hz, 1H), 

8.10 (t, J=5.1 Hz, 1H), 8.00 (d, J=9.9 Hz, 1H), 7.88 (dd, 12=8.7 Hz, 12=2.4 Hz 1H), 7.59 (s, 1H), 

7.04 (d, J=9.9 Hz, 1H), 6.59 (d, J=8.7 Hz, 1H), 4.67 (s, 2H), 3.16-3.07 (m, 2H), 2.47 (s, 1H), 

2.10 (s, 6H), 1.04 (t, J=7.2 Hz, 3H); LC/MS Rt = 0.848 min; MS m z: 340 [M+H]*.  

[0220] The following compounds were synthesized following Example 6: 

Compoun Structure Name NMR MS 
d No.  

1H NMR (300 MHz, DMSO-d6) 6 

N i 2-(3-(6- 8.59 (d, J= 2.5 Hz, 1H), 8.12 (t, J= 

(cyclobutyl(meth 5.4 Hz, 1H), 8.03- 7.94 (m, 2H), 
~N LC/MS Rt = 

yl)amino)pyridin- 7.01 (d, J= 9.9 Hz, 1H), 6.73 (d, J = 
1.194mi; 

1-61 3-yl)-6- 9.0 Hz, 1H), 4.92-4.81 (i, 1H), 
MS m/z: 342 

N O oxopyridazin- 4.68 (s, 2H), 3.16-3.07 (m, 2H), 
N3.[M+H]+ 

N 1(6H)-yl)-N- 3.01 (s, 3H), 2.26-2.08 (m, 4H), 
0 ethylacetamide 1.71-1.60 (m, 2H), 1.04 (t, J= 7.2 

Hz, 3H) 
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1H NMR (300 MHz, DMSO-d6) S 

8.48 (d, J = 2.7 Hz, 1H), 8.10 (t, J= 

5.4 Hz, 1H), 7.98 (d, J= 9.9 Hz, 

1H), 7.84 (dd, J = 2.7, 6.3 Hz, 1H), 
'N (cyclobutylamino LC/MS Rt = 

7.22 (d, J= 7.2 Hz, 1H), 6.99 (d, J = 
-z )pyridin-3-yl)-6- 0.847mi; 

1-62 9.6 Hz, 1H), 6.49 (d, J = 8.7 Hz, 

N 0 1H), 4.67 (s, 2H), 4.36- 4.26 (m, 
1(6H)-yl)-N- [M+H]+ 
taNai 1H), 3.16- 3.07 (m, 2H), 2.34-2.24 

(m, 2H), 1.96-7.84 (m, 2H), 1.73

1.62 (m, 2H), 1.04 (t, J = 7.2 Hz, 

3H) 

F N-ethyl-2-(3-(2

HN )E((3- 1H NMR (300 MHz, DMSO-d6) S 

H N fluorobicyclo[1.1 8.83 (s, 2H), 8.43 (s, 1H), 8.13 (t, J LC/MSRt 
N N .1]pentan-1- = 5.7 Hz, 1H), 8.03 (d, J = 9.6 Hz, 

1.400mi; 
1-57 yl)amino)pyrimid 1H), 7.06 (d, J = 9.9 Hz, 1H), 4.69 

MS m/z: 359 
N in-5-yl)-6- (s, 2H), 3.16-3.07 (n, 2H), 2.42 (d, 

[M+H]+ N oxopyridazin- J = 2.4 Hz, 6H), 1.04 (t, J = 7.2 Hz, 

o 1(6H)- 3H).  

yl)acetamide 

N-ethyl-2-(3-(6- 1H NMR (300 MHz, DMSO-d6) S 

OH ((3- 8.53 (d, J = 2.4 Hz, 1H), 8.12 (t, J= 

HN (hydroxymethyl) 5.4 Hz, 1H), 8.00 (d, J= 9.9 Hz, 

IN bicyclo[1.1.1]pen 1H), 7.88 (dd, J = 8.7, 2.4 Hz, 1H), LC/MS Rt = 

tan-i- 7.55 (s, 1H), 7.00 (d, J = 9.9 Hz, 1.994 min; 
1-58 

N 0 yl)amino)pyridin- 1H), 6.59 (d, J= 8.7 Hz, 1H), 4.67 MS m/z: 370 

N N 3-yl)-6- (s, 2H), 4.52 (t, J = 5.4 Hz, 1H), [M+H]+ 

0 H oxopyridazin- 3.51 (d, J= 5.7 Hz, 2H), 3.17-3.04 

1(6H)- (m, 2H), 1.95 (s, 6H), 1.04 (t, J= 

yl)acetamide 7.2 Hz, 3H) 

N
F 
F F (bicyclo[1.1.1]pe 

F ntan-1-yl)-2-(6- 1H NMR (400 MHz, DMSO-d6) S 
N "N LC/MS 

oxo-3-(2-(2,2,2- 9.15 (s, 2H), 8.77 (s, 1H), 8.14 (d, J Rt=1.277min 
I-51 trifluoroethoxy)p = 9.6Hz, 1H), 7.15 (d, J = 9.6Hz, 

INrOyrimidin-5- 1H), 5.12 (q, J= 8.8Hz, 2H), 4.70 M+m/z 
NQKA J396 [M+H]+ 

N yl)pyridazin- (s, 2H), 2.41 (s,1H), 1.99 (s, 6H) 

0 1(6H)

yl)acetamide 
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1H NMR (400 MHz, DMSO-d6) 6 

J7 N-cyclobut1-2- 8.48 (d, J = 2.4 Hz, 1H), 8.40 (d, J= 

HN ~3~-7.6 Hz, 1H), 7.98 (d, J = 10.0z, 1H), LC/MS 
(3-(6

IN 7.84 (dd, J = 8.8, 2.4Hz, 1H), 7.23 Rt=1.973 
(cyclobutylamino (d, J= 7.2 Hz, 1H), 6.99 (d, J= min, MS 

I-52 )pyridin-3-yl)-6
1N O 9.6Hz, 1H), 6.49 (d, J= 8.8Hz, 1H), m/z: 354 

oxopyridazin
N,,k N 4.65 (s, 2H), 4.35-4.29 (m,1H), [M+H]+ 

0 H 1(6H)- 4.25-4.15 (m,1H), 2.33-2.25 (m,2H) 
yl)acetamide 

,2.19-2.13 (m,2H) , 1.97-1.85 

(m,4H) , 1.72-1.85 (m,4H) 

1H NMR (300 MHz, Methanol-d4) 
HNk 2-(3-(6-(tert

6 8.49 (d, J= 2.1, 1H), 7.97 (d, J = 
~N butylamino)pyrid LC/MS Rt = 

9.9 Hz, 1H), 7.87 (dd, J= 9.0, 2.7 
in-3-yl)-6- 1.384 min; 

1-53 Hz, 1H), 7.05 (d, J = 9.6 Hz, 1H), 

N O 6.58 (d, J= 9 Hz, 1H), 3.34 - 3.25 
N -~. 1(6H)-yl)-N- [M+H]+ 

KNHylead (m, 2H), 1.47 (s, 9H), 1.17 (t, J = 
0 Hethylacetamide 

7.2 Hz, 3H) 

1H NMR (300 MHz, DMSO-d6) 6 

8.53 (d, J = 2.4 Hz, 1H), 8.41 (d, J= 
(bicyclo[1.1.1]pe 

HNI 7.8 Hz, 1H), 8.01 (d, J = 9.9 Hz, 
ntan-1

N 1H), 7.87 (dd, J =8.7, 2.4 Hz, 1H), LC/MS Rt= 
ylamino)pyidin- 7.61 (s,1H), 7.00 (d, J = 9.9 Hz, 0.695 min; 

I-54 3-yl)-6
1-4N 0 p-   oyrln- 1H), 6.59 (d, J= 9.0 Hz, 1H), 4.65 MS m/z: 366 

I N O oxopyridazin
N (s, 2H), 4.26-4.13 (i,1H), 2.47 (s, [M+H]+ 

N 1(6H)-yl)-N
O H 1H), 2.18-2.15 (i, 2H), 2.09 (s, 

cyclobutylacetam 
6H), 1.98-1.86 (i, 2H), 1.68

ide 
1.59(m, 2 H) 

1H NMIR (300 MHz, DMSO-d6) 6 

HN (bicyclo[1.1.]pe 8.78 (s, 2H), 8.42 (d, J = 7.8 Hz, 
ntan-1I

N N 1H), 8.29 (s,1H), 8.01 (d, J = 9.6 LC/MS Rt= 
ylamino)pyrimidi 

Hz, 1H), 7.04 (d, J = 9.6 Hz, 1H), 1.450 min; 
I-50 n-5-yl)-6

4.67 (s, 2H), 4.26-4.13 (m, 1H), MS m/z: 367 
I N O p oxopyridazin

N 2.46 (s, 2H), 2.43-2.12 (m, 2H), [M+H]+ 
~N 1(6H)-yl)-N

H 2.09 (s, 6H), 2.01-1.86 (m, 2H), 
O cyclobutylacetam 

1.68-1.64 (m, 2H) 
ide 
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N

(bicyclo[1.1.1]pe 
1H NMR (400Hz, DMSO-d6) 6 

H A N6- 8.71 (s, 1H), 8.54 (d, J = 2.4Hz, 
(6

IN 1H), 8.00 (d, J = 9.6Hz, 1H), 7.88 LC/MS; 
(bicyclo[1.1.1]pe 

(dd, J= 8.8, 2.5 Hz, 1H), 7.61 (s, Rt=0.775min 
1-46 ntan-1

N 0 1H), 6.99 (d, J= 9.6Hz, 1H), 6.59 , MSm/z: 
I N Oylamiino)pyridin

N (d, J= 8.8 Hz, 1H), 4.63 (s, 2H), 378 [M+H]+ 
N 3-yl)-6

O H oxop.idazin- 2.47 (s,1H), 2.41 (s,1H), 2.10 (s, 

6H), 1.99 (s, 6H) 
1(6H)

yl)acetamide 

1H NMR (400Hz, DMSO-d6) 6 

HN N-ethyl-2-(3-(6- 8.51 (d, J = 2.4Hz, 1H), 8.11 (t, J= 

IN 5.6Hz, 1H), 7.99 (d, J= 9.6Hz, 1H), 
(methylamino)py LC/MS 

7.86 (dd, J= 8.8, 2.4Hz, 1H), 7.00 
ridin-3-yl)-6- Rt=0.737min 

1-47 (d, J= 9.6Hz, 1H), 6.93 (d, J = 
N O oxopyridazin- , MS m/z: 

5.2Hz, 1H), 6.57-6.50 (m, 1H), 4.67 
KN 1(6H)- 288 [M+H]+ 

0 H yl)acetaide (s, 2H), 3.07-3.31 (m,1H), 2.82(d, J 

= 4.8 Hz, 3H), 1.04 (t, J= 7.2 Hz, 

3H) 

1H NMR (300 MHz, CDC13-d) 6 

F 8.59 (s,1H), 8.10-8.07 (m, 1H), 
N oxo-3-(6-(2

F 7.73-7.70 (m, 1H), 7.10-7.07 (m, 
~N (trifluoromethyl) LC/MS Rt = 

1H), 6.69-6.66 (i, 1H), 6.39 (s, 
pyrrolidin-1- 2.951 min; 

1-48 1H), 5.05-4.88 (i, 3H), 3.82-3.78 
~N ~yl)pyridin-3- (i H35-.3i H ~ MSim/z: 396 

N O (m, 1H), 3.56-3.53 (m, 1H), 3.33
N yl)pyridazin- [M+H]+ 

N"' 3.29 (m, 2H), 2.41-2.25 (m, 2H), 
O H 1(6H)

2.20-2.12 (m, 2H), 1.19-1.14 (t, J= 
yl)acetamide 

7.2, 3H) 

1H NMR (400 MHz, DMSO-d6) 6 

8.46 (d, J = 2.4 Hz, 1H), 8.10 (t, J = 
H N (bicyclo[2.2.2]oct 

5.8 Hz, 1H), 7.96 (d, J = 9.6 Hz, 
N an-i- LC/MS Rt= 

1H), 7.78-7.74 (i,1H), 6.99 (dJ= 
ylamino)pyridin- 1.399 min; 

1-41 9.6 Hz, 1H), 6.57 (d, J = 9.0 Hz, 
NN O 3-yl)-6- MSim/z: 382 

1H), 6.48 (s,1H), 4.66 (s, 2H), 3.15 
Noxopyridazin- [M+H]+ N H 1(6)-yN)N- - 3.09 (i, 2H), 1.97 - 1.93 (m, 6H), 

O H 1(6H)-yl)-N
1.66-1.62 (m, 6H), 1.56 - 1.54 (i, 

ethylacetamide 
1H), 1.04 (t, J = 7.2 Hz, 3H) 
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1H NMR (300 MHz, DMSO-d6) 6 

2-(3-(6-(((1s,4s)- 8.49 (d, J = 2.4 Hz, 1H), 8.10 (t, J= 

HN bicyclo[2.2.1]hep 5.4 Hz, 1H), 7.97 (d, J= 9.9 Hz, 

N tan-1- 1H), 7.80 (dd, J = 8.9, 2.4 Hz, 1H), 

yl)amino)pyridin- 7.15 (s, 1H), 6.98 (d, J = 9.9 Hz, MS m/z: 382 
1-38 

3-yl)-6- 1H), 6.59 (d, J= 9.0 Hz, 1H), 4.66 [M+H]+ 

N oxopyridazin- (s, 2H), 3.13-3.10 (n, 2H), 2.12 (s, 

H 1(6H)-yl)-N- 1H), 1.88-1.85 (n, 2H), 1.71 (s, 

ethylacetamide 6H), 1.40-1.36 (n, 2H), 1.04 (t, J= 

7.2 Hz, 3H) 

O F 1H NMR (300 MHz, DMSO-d6) 6 

F F 9.09 (s, 2H), 8.46 (d, J = 7.5 Hz, 
N 'N (6-oxo-3-(2-(2

1H), 8.12 (d, J = 9.9 Hz, 1H), 7.13 LC/MS Rt= 

(-7 N)trloxpromeh (d, J=9.6 Hz, 1H), 4.72 (s, 2H), 4.63 0.831 min; 
I-72 ~ NO )ethoxy)pyrimidi 

(t, J= 3.9 Hz, 2H), 4.77 (t, J=4.2 MS m/z: 414 
N , C n-5-yl)pyridazin

N Hz, 2H), 4.23-4.12 (m, 1H), 2.17 [M+H]+ 
O H 1(6H)

(m, 2H), 1.95-1.88 (m, 2H), 1.66
yl)acetamide 

1.63 (m, 2H) 

N-ethyl-2-(3-(6- 1H NMR (300 MHz, DMSO-d6) 6 

((3- 8.52 (d, J= 3.0 Hz, 1H), 8.15-8.08 

HN methylbicyclo[1. (m, 1H), 8.00 (d, J= 9.9 Hz, 1H), 
LC/MS Rt = 

'I, N 1.1]pentan-1- 7.87 (dd, J = 9.0, 2.4 Hz, 1H), 7.52 
1.112mi; 

1-60 yl)amino)pyridin- (s, 1H), 7.00 (d, J= 9.9 Hz, 1H), 
N O MSim/z: 354 

3-yl)-6- 6.60-6.54 (m, 1H), 4.67 (s, 2H), N )'N/N [M+H] +.  

O H oxopyridazin- 3.11 (dd, J = 7.5, 5.4 Hz, 2H), 1.96 

1(6H)- (s, 6H), 1.25 (s, 3H), 1.04 (t, J = 7.2 

yl)acetamide Hz, 3H) 

Example7:SynthesisofN-ethyl-2-(6-oxo-3-(2-(2-(trifluoromethoxy)ethoxy)pyrimidin-5

yl)pyridazin-1(6H)-yl)acetamide(Compound1-49) 

0 F O - OCF3 

N N FFN N 

N O N O 

N N 

O H 0 H 

N-ethyl-2-(6-oxo-3-(2-(2-(trifluoromethoxy)ethoxv)pyrimidin-5-vl)pyridazin-1(6H)

vl)acetamide 
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[0221] To a stirred mixture of N-ethyl-2-(6-oxo-3-(2-(2,2,2-trifluoroethoxy)pyrimidin-5

yl)pyridazin-1(6H)-yl)acetamide (100.00 mg, 0.272 mmol, 1.00 equiv) in 2-methoxy-ethanol (1 

mL) was added K2CO 3(112.89 mg, 0.817 mmol, 3 equiv) in portions, the solution was stirred at 

70 °C for 2h. The resulting mixture was concentrated under reduced pressure. The crude product 

(120 mg) was purified by Prep-HPLC to afford the title compound as a white solid (35 mg, 

35.97%). 1H NMR (CDCl3-d, 300 MHz,) 6 8.97 (s, 2H), 7.80 - 7.63 (m, 1H), 7.20-7.14 (m, 1H), 

6.21 (br, 1H), 4.86 (d, J= 15 Hz, 2H), 4.72 (t, J= 4.8 Hz, 2H), 4.38 (t, J= 4.8 Hz, 2H), 3.40

3.31 (m, 2H), 1.28-1.17 (m, 3H). LC/MS Rt = 1.496 min; MS m/z: 388 [M+H]*.  

Example 8: Synthesis of N-ethyl-2-(3-(6-(methylthio)pyridin-3-yl)-6-oxopyridazin-1(6H)

yl)acetamide (Compound 1-63) 

C1 S 

IN 
N 

Br 

N O Step 1 Step2 , 
N O N O 

N~K 

H N' N 
O O H O H 

Step 1: 2-(3-(6-chloropyridin-3-yl)-6-oxopyridazin-1(6H)-yl)-N-ethylacetamide 

[0222] To a stirred mixture of 2-(3-bromo-6-oxo-1,6-dihydropyridazin-1-yl)-N-ethylcetamide 

(300 mg, 1.153 mmol, 1 equiv) and (6-chloropyridin-3-yl)boronic acid (217.81 mg, 1.384 mmol, 

1.20 equiv) in 1,4-dioxane (3mL) and H20 (0.3mL) were added K2CO3 (478.24 mg, 3.460 

mmol, 3.0 equiv) and Pd(dbpf)C12 (93.88 mg, 0.115 mmol, 0.1 equiv) in portions at 100C under 

nitrogen atmosphere. The residue was purified by silica gel column chromatography, eluted with 

DCM/ MeOH (20:1) to afford 2-[3-(6-chloropyridin-3-yl)-6-oxo-1,6-dihydropyridazin-1-yl]-N

ethylacetamide (310 mg, 91.81%) as a yellow green solid. MS m z: 293 [M+H]* 

Step 2: N-ethyl-2-(3-(6-(methylthio)pyridin-3-yl)-6-oxopyridazin-1(6H)-Yl)acetamide 

[0223] A mixture of 2-[3-(6-chloropyridin-3-yl)-6-oxopyridazin-1-yl]-N-ethylacetamide (100.00 

mg, 0.342 mmol, 1.00 equiv) and (methylsulfanyl)sodium (71.82 mg, 1.025 mmol, 3.00 equiv) 

in DMSO (3.00 mL) was stirred for 2 h at 25 C. The reaction was quenched with sat. NH 4 Cl 

(aq.) at 25 C. The residue was purified by reversed flash chromatography with the following 

conditions: column, C18 silica gel; mobile phase, MeOH in water, 10% to 50% gradient in 10 

min; detector, UV 254 nm. Desired product could be detected by LCMS. to afford N-ethyl-2-[3

[6-(methylsulfanyl)pyridin-3-yl]-6-oxopyridazin-1-yl]acetamide (44.9 mg, 41.28%) as a white 

solid. 1H NMR (400 MVUz, DMSO-d) 6 8.94 (d, J= 1.2 Hz, 1H), 8.16-8.09 (m, 3H), 7.44-7.42 
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(m, 1H), 7.10 (d, J= 9.2 Hz, 1H), 4.73 (s, 2H), 3.15-3.09 (m, 2H), 2.57 (s, 3H), 1.05 (t, J = 7.2 

Hz, 3H). LC/MS Rt = 1.544 min; MS m/z: 305 [M+H]*.  

Example 9: Synthesis of 2-[3-(2-[bicyclo[1.1.1]pentan-1-ylamino]pyrimidin-5-yl)-6

oxopyridazin-1- yl]-N-ethylacetamide (Compound 1-59) 

F HN N N 
N IN Step 1 Step 2 11N N Step 3 

N N N O 
Br Y I 

Br HO' BOH O 

0 

HNk 

N N 

Step 4 

N O 

N 

O H 

Step 1: N-[bicyclo[1.1.11pentan-1-vll-5-bromopyrimidin-2-amine 

[0224] To a stirred solution of 5-bromo-2-fluoropyrimidine (2.00 g, 11.30 mmol) in DMF 

(20.00 mL) were added bicyclo[1.1.1]pentan-1-amine (1.41 g, 16.95 mmol), K2 CO3 (3.12 g, 

22.60 mmol) and hydrogen chloride (618.05 mg, 16.95 mmol). The resulting solution was 

stirred for 1 h at room temperature. The reaction was quenched with H20 (100 mL), extracted 

with 3x20 mL of EtOAc. The combined organic phase was concentrated to give a residue, which 

was purified by silica gel chromatography (EtOAc/PE=1/5-1/1). The collected fractions were 

combined and concentrated under vacuum to give the title compound as a white solid (2.45 g, 

90.29%). MS m z: 240,242 [M+H]*.  

Step 2: 2-[bicyclo[1.1.1pentan-1-vlamino]pyrimidin-5-vlboronic acid 

[0225] To a stirred solution of N-[bicyclo[.1.1.]pentan-1-yl]-5-bromopyrimidin-2-amine (2.45 

g, 10.20 mmol) in dioxane (25.00 mL) were added bis(pinacolato)diboron (3.89 g, 15.306 

mmol), KOAc (2.00 mg, 20.40 mmol) and Pd(dppf)C12 (373.31 mg, 0.51 mmol). Into the flask 

purged and maintained with an inert atmosphere of nitrogen. The reaction mixture was stirred 
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for 4 h at 80 °C and confirmed by LCMS. The reaction was used in next step directly without 

workup.  

Step 3: methyl 2-[3-(2-[bicyclo[1.1.11pentan-1-ylaminolpyrimidin-5-yl)-6-oxopyridazin-1 

vl acetate 

[0226] To a stirred solution of 2-[bicyclo[1.1.1]pentan-1-ylamino]pyrimidin-5-ylboronic acid 

(1.89 g, 9.22 mmol) in dioxane (30.00 mL) were added methyl 2-(3-bromo-6-oxopyridazin -1

yl)acetate (3.40 g, 13.76 mmol), K2CO3 (2.54 g, 18.39 mmol), Pd(dppf)C12 (337.00 mg, 0.46 

mmol) and H2 0 (3.00 mL). Into the flask purged and maintained with an inert atmosphere of 

nitrogen. The resulting solution was stirred for 2 h at 90 °C. The solution was diluted with water 

and extracted with EtOAc (x3). The combined organics were washed with brine, dried over 

Na2SO4 and the solvent removed in vacuo. Purification by chromatography on silica gel (Flash 

300 g, 50-100% EtOAc: cyclohexane) afforded the title compound as brown solid (2.7 g, 

89.47%). MS m z: 328 [M+H]*.  

Step 4: 2-[3-(2-[bicyclo[1.1.11pentan-1-vlaminolpyrimidin-5-vl)-6-oxopyridazin-1-yl]-N

ethylacetamide 

[0227] A mixture of methyl 2-[3-(2-[bicyclo[1.1.1]pentan-1-ylamino] pyrimidin-5-yl)-6

oxopyridazin-1-yl]acetate (2.70 g, 8.25 mmol) in Ethylamine solution (35% in EtOH, 15 mL) 

was stirred for 4 h at 80°C . The resulting mixture was concentrated under reduced pressure to 

give a residue, which was purified by silica gel chromatography (EtOAc/PE=1/5-1/1). The 

collected fractions were combined and concentrated under vacuum to give the title compound as 

a white solid (2 g, 71.24%).  

'H NMR (400 MHz, DMSO-d): 6 8.79 (s, 2H), 8.28 (s, 1H), 8.12 (t, J= 5.6 Hz, 1H), 8.01 (d, J 

= 10.0 Hz, 1H), 7.05 (d, J= 9.6 Hz, 1H), 4.69 (s, 2H), 3.17-3.06 (m, 2H), 2.46 (s, 1H), 2.09 (s, 

6H), 1.04 (t, J= 7.2 Hz, 3H); LC/MS Rt = 2.202 min; MS m z: 341.1 [M+H]*.  

[0228] The following compounds were synthesized following Example 9: 

Compoun Structure Name NMR MS 
dNo.  

1H NMR (300 MHz, DMSO-d6) 6 8.54
HN 2-(2-(azetidin-1-yl)-2

HN oxothy)-68.53 (n, 1H), 8.01 (d, J= 9.9 Hz, 1H), LCMS: Rt = 

N oxoethyl)-6-(6 7.88 (dd, J= 8.7, 2.4 Hz, 1H), 7.61 (s, 1.361 min; 
-~ (bicyclo[1.1.1]pentan

1-39 1H), 7.01 (d, J = 9.9 Hz, 1H), 6.59 (d, J MS m/z: 
No 1-ylamino)pyridin-3

I = 9.0 Hz, 1H), 4.71 (s, 2H), 4.23 (t, J= 352.1 
NN yl)pyridazin-3(2H)

0 o7.5 Hz, 2H), 3.91 (t, J= 7.5 Hz, 2H), [M+H]+.  
one 

2.47 (s, 2H), 2.27 (n, 2H), 2.10 (s, 6H) 
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F 1H NMR (300 MHz, DMSO-d6) 6 8.72 

(d, J= 2.4 Hz, 1H), 8.46 (d, J= 7.8 Hz, 
NNF N-cyclobutyl-2-(6- LCMS: 

Nxo3-6-22 1H), 8.27 (dd, J = 8.7, 3.0 Hz, 1H), 8.12 
oxo-3-(6-(2,2,2- Rt=1.592 

(d, J= 9.9 Hz, 1H), 7.11 (t, J= 9.6 Hz, 
I-56 -trifluoroethoxy)pyridi min;MS 

N O ~2H), 5.07 (q, J= 9.0 Hz, 2H), 4.71 (s, 
N..lNO n-3-yl)pyridazin- m/z:383.20 

H 2H), 4.27-4.13 (n,1H), 2.22-2.08 (n, 
H 1(6H)-yl)acetamide [+] 

2H), 1.98-1.85 (n, 2H), 1.68-1.57 (n, 

2H) 

1H NMR (400Hz, DMSO-d6) 6 8.49 

HN (d, J= 2.4, 1H), 8.12 (t, J = 5.6Hz, 1H), 

HN N-ethyl-2-(3-(6- 7.99 (d, J= 9.6Hz, 1H), 7.90 (dd, J= LCMS: 
N (oxetan-3- 8.8, 2.4Hz, 1H), 7.70 (d, J = 6.0 Hz, Rt=9.05 

1-44 ylamino)pyridin-3- 1H), 7.01 (d, J = 9.8 Hz, 1H), 6.59 (d, J min; MS 

N yl)-6-oxopyridazin- = 8.8 Hz, 1H), 5.01-4.88 (n,1H), 4.82 m/z: 330.2 

O H 1(6H)-yl)acetamide (dd, J = 7.2, 6.0Hz, 2H), 4.67 (s, 2H), [M+H]+

4.46 (t, J= 6.4Hz, 2H), 3.18-3.06 (n, 

2H), 1.04 (t, J= 7.2 Hz, 3H) 

Example 10: Synthesis of N-ethyl-2-[6-oxo-3-[6-(3,3,3-trifluoropropoxy)pyridin-3-yl]-1,6

dihydropyridazin-1-yl]acetamide (Compound 1-10) 

F F 3C 

Br 

N O Step 1 Step 2 N 
N 0 

N HA NN 
0 H N 0 

O H 

Step 1: N-ethyl-2-(3-(6-fluoropyridin-3-yl)-6-oxopyridazin-1(6H)-yl)acetamide 

[0229] Under N2 atmosphere, a mixture of 2-(3-bromo-6-oxo-1,6-dihydropyridazin -1-yl)-N

ethylacetamide (1.0 g, 3.85 mmol), (6-fluoropyridin-3-yl) boronic acid (650 mg, 4.61 mmol), 

Pd(dppf)Cl2 (281 mg, 0.384 mmol, 0.10 equiv), K2CO3 (1.59 g, 11.505 mmol) in dioxane (10 

mL)/H20 (1.0 mL) was stirred for 2 hr at 100°C. The reaction was concentrated to give a residue, 

which was purified by chromatography on silica gel (Flash 40 g, 50-80% EA:PE) to give the 

title compound as a white solid (0.65 g, 61.2%). MS m z: 277 [M+H]* 

Step2: N-ethyl-2-[6-oxo-3-[6-(3,3,3-trifluoropropoxv)pyridin-3-vll-1,6-dihydropyridazin-1-vl 

acetamide 
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[0230] A mixture of N-ethyl-2-[3-(6-fluoropyridin-3-yl)-6-oxo-1,6-dihydropyridazin-1-yl] 

acetamide (100 mg, 0.36 mmol) and Cs2CO3 (120 mg, 0.37 mmol) in 3,3,3-trifluoropropan-1 -ol 

(1 mL) was stirred for 2 h at 90 C. The reaction mixture was purified by Prep-HPLC to afford 

the title compound as a white solid (68 mg, 50.7%).1 H NMR (DMSO-d6 , 400Mz): 6 8.70 (d, 

J=2.4 Hz, 1H), 8.20 (dd, J=8.8 Hz, 2.8 Hz, 1H), 8.15 (t, J=4.8 Hz, 1H), 8.10 (d, J=10.0 Hz, 1H), 

7.09 (d, J=10.0 Hz, 1H), 6.97 (d, J=8.4 Hz, 1H), 4.72 (s, 2H), 4.56(t, J=6.0 Hz, 2H), 3.15-3.09 

(m, 2H), 2.87-2.79 (m, 2H), 1.05 (t, J=7.2 Hz, 3H); LC/MS Rt = 1.379 min; MS m z: 371 

[M+H]* 

[0231] The following compounds were synthesized following Example 11: 

Compoun Structure Name NMR MS 
dNo.  

F 

F O 1H NMR (300 MHz, DMSO-d6) 6 8.60 

2-(3-(6-(3- (d, J= 2.4 Hz, 1H), 8.13 (t, J= 5.6 Hz, 
LCMS: 

N N (difluoromethoxy)azet 1H), 8.08-7.96 (m, 2H), 7.09-6.99 (m, 
Rt=0.766 

I idin-1-yl)pyridin-3- 1H), 6.81 (s, 1H), 6.60-6.51 (m, 1H), 
1-55 min; MS 

yl)-6-oxopyridazin- 4.69 (s, 2H), 4.36 (dd, J = 9.6, 6.6 Hz, 
N O m/z: 380.2 

N 1(6H)-yl)-N- 2H), 3.98 (dd, J = 9.9, 4.0 Hz, 2H), 
[M+H]+ 

0 H ethylacetamide 3.19-3.04 (n, 2H), 1.04 (t, J= 7.2 Hz, 

3H) 

1H NMR (300 MHz, DMSO-d6) 6 8.67 

2-(3-(6-(6-oxa-3- (d, J= 2.4 Hz, 1H), 8.14 (t, J= 5.4 Hz, LCMS: Rt 
N 

IN azabicyclo[3.1.1!]hept 1H), 8.07-8.03 (m, 2H), 7.03 (d, J = 9.6 = 0.946 

an-3-yl)pyridin-3-yl)- Hz, 1H), 6.76 (d, J = 9.0 Hz, 1H), 4.78- min; MS 
I-43 

N 0 6-oxopyridazin- 4.67 (n, 4H), 3.77 (d, J = 12.5 Hz, 2H), m/z: 

1(6H)-yl)-N- 3.62 (d, J = 12.5 Hz, 2H), 3.22-3.04 (n, 356.25 

o ethylacetamide 3H), 1.90 (d, J= 8.8 Hz, 1H), 1.05 (t, J [M+H]+.  

= 7.2 Hz, 3H) 

OH 

N-ethyl-2-(3-(2-((3
HN O N h3 1H NMR (300 MHz, DMSO-d6) 6 8.77 LCMS: Rt 

N ~N hydroxybicyclo[1.1.1] 
N ll N hd 1 (s, 2H), 7.99 (d, J = 9.9 Hz, 1H), 7.03 = 1.482 

pentan-1
1-42 (d, J= 9.6 Hz, 1H), 4.69 (s, 2H), 3.16- min; MS 

N ~ yl)amino)pyrimidin
N O yl)-6-oxpyridin- 3.07 (n, 2H), 2.12 (s, 6H), 1.03 (t,J= m/z: 357.3 

N 7.2 Hz, 3H). [M+H]+.  
0 H 1(6H)-yl)acetamide 
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O F 1H NMR (400 MHz, DMSO-d6) 6 8.58 
N-ethyl-2-(6-oxo-3

F (6-(3- (d, J = 2.8 Hz, 1H), 8.12 (t, J= 5.1 Hz, 9;(6-(3- LC/MS: 
N 1H), 8.03 - 7.97 (m, 2H), 7.02 (d, J = 

1-4 ~ N((trifluoromethoxy)m Rt =1.38 IN 9.5 Hz, 1H), 6.50 (d, J = 8.6 Hz, 1H), 
I-40 ethyl)azetidin-1- min; MS 

4.68 (s, 2H), 4.35 (d, J= 6.8 Hz, 2H), 
N O 4.12 (t, J= 8.6 Hz, 2H), 3.82-3.79 (m, 
N N yl)pyridazin-1(6H)- [M+H]+.  

H 2H), 3.15-3.10 (m, 3H), 1.04 (t, J = 7.2 
o yl)acetamide 

Hz, 3H) 

Example 11: Synthesis of N-cyclobutyl-2-[3-[2-(2-methylpropoxy)pyrimidin-5-yl]-6

oxopyridazin-1-yl]acetamide (Compound 1-79) 

0 CF 3  0 

N N N N 

N O 0 N O 

N I N 
O H O H 

Step 1: N-cyclobutvl-2-[3-[2-(2-methylpropoxv)pyrimidin-5-vll-6-oxopyridazin-1-vllacet

amide 

To a stirred mixture of N-cyclobutyl-2-(6-oxo-3-(2-(2,2,2-trifluoroethoxy)pyrimidin-5

yl)pyridazin-1(6H)-yl)acetamide (2.00 g, 5.217 mmol, 1.00 equiv) in 2-methylpropan-1-ol(20 

mL) was added K2CO 3(1.422 g, 10.435 mmol, 2.00 equiv) in portions, the solution was stirred at 

80 °C for 4h. The resulting mixture was concentrated under reduced pressure. The crude product 

(1.6 g) was purified by Prep-HPLC to afford the title compound as a white solid (800 mg, 

42.90%). 1H NMR (400 M z, DMSO-d) 6 9.04 (s, 2H), 8.46 (d, J= 7.6 Hz, 1H), 8.10 (d, J= 

9.6 Hz, 1H), 7.12 (d, J= 9.6 Hz, 1H), 4.71 (s, 2H), 4.25-4.14 (m, 2H), 2.20-2.02 (m, 2H), 1.97

1.87 (m, 2H), 1.67-1.58 (m, 2H), 0.99 (d, J= 6.8 Hz, 6H). LC/MS Rt = 1.327 min; MS m/z: 358 

[M+H]*.  
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The following compounds were synthesized following Example 11: 

Compound Structure Name NMR MS 
No.  

'H NMR (400 MHz, DMSO-d6 ) 

6 9.05 (s, 2H), 8.46 (d, J= 7.6 

N Hz, 1H), 8.10 (d, J= 9.6 Hz, 1H), - LC/MS 

N-cyclobutyl-2-(6-oxo-3-(2- 7.12 (d, J= 9.6 Hz, 1H), 4.71 (s, Rt = 1.252 

-73 propoxypyrimidin-5- 2H), 4.32 (t, J= 6.8 Hz, 2H), min; MS 

N jN yl)pyridazin-1(6H)-yl)acetamide 4.25-4.15 (m, 1H), 2.20-2.13 (m, m/z: 344 

0 H 2H), 1.97-1.87(m, 2H), 1.82-1.73 [M+H]* 

(m, 2H), 1.67-1.58 (m, 2H), 0.99 

(t, J= 7.2 Hz, 3H)

Example 12. Skeletal Myofibril ATPase Assay 

[0232] Overview: Myosin ATPase activity is assessed by using a coupled reaction system, in 

which ADP generated by the myosin ATPase function is coupled to the disappearance of NADH 

through the pyruvate kinase/lactate dehydrogenase (PK-LDH) system. ATPase activity produces 

ADP, which is used as a substrate for PK to produce pyruvate and regenerate ATP. The pyruvate 

is then used as a substrate by LDH to oxidize NADH to NAD+. The rate of the reaction is 

monitored through the time-dependent disappearance of NADH using absorbance at 340 nm.  

Inhibition of ATPase activity by the assayed compounds is indicated by a reduced rate of NADH 

loss, relative to vehicle-treated controls, over the experimental time window. To assess the 

selectivity of the assayed compounds for skeletal myofibrils, the compounds are counter

screened in cardiac myofibrils.  

[0233] Materials: The following stock solutions and reagents were used in the Skeletal 

Myofibril ATPase Assay: 

Stock Solutions 
PIPES, 200 mM in H20,pH 7.0 
MgCl2 in H20, 200 mM 
PM12 Buffer, 1OX: 12 mM PIPES (from 200 mM stock), 20 mM MgCl2 (from 
200 mM stock) 
EGTA in H20, 500 mM 
CaCl2in H2 0, 500 mM 
DTT in H2 0, 1 M 
BSA in H20, 20 mg/mL 
KCl in H20, 600 mM 
ATP in IX PM12, 100 mM 
NADH in 1X PM12,30 mM 
PEP in IX PM12, 100 mM, pH 7.0 
Antifoam 204, 1%in H20 
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[0234] Stock Solutions of pCa buffer. Combine PIPES, CaCl2, and EGTA solutions with 70 mL 

of water. Adjust pH to 7.0 and bring final volume to 100 mL.  

Preparation of Stock Solutions for 100 mL of pCa buffer 

pCA 200 mM PIPES Approx. Water CaC12 EGTA 

(mL) (mL) 

4.0 6 74 10.025 9.975 

4.5 6 74 9.800 10.200 

5.0 6 74 9.325 10.675 

5.5 6 74 8.100 11.900 

5.75 6 74 7.200 12.800 

6.0 6 74 6.000 14.000 

6.25 6 74 4.500 15.500 

6.5 6 74 3.025 16.975 

6.75 6 74 1.975 18.025 

7.0 6 74 1.165 18.835 

8.0 6 74 0.126 19.874 

10.0 6 74 0.001 19.999 

[0235] Buffer A & Buffer B. Buffers were stored on ice until use.  
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[0236] Buffer Preparation 

Total Well Final 
Volume 50 Stock Concentrations Concentrations in Reaction 

Concentrations 
Component Value Unit SpecificBuffer 

PM12 Buffer 10 x 1.00 x 1.00 x 

KCI 600 mM 60.00 mM 60.00 mM 

Buffer A BSA 20 mg/mL 0.10 mg/mL 0.10 mg/mL 

(l) DTT 1000 mM 1.00 mM 1.00 mM 

25 PK/LDH 80 mM 0.80 mM 0.40 mM 

5.83 mg/mL 0.50 mg/mL 0.25 mg/mL 
Antifoam 1.00% 0.01 % 0.01% 
Water 

PM12 Buffer 10 x 1.00 x 1.00 x 

pCa Solution 10 x 2.00 x 1.00 x 

KCI 600 mM 60.00 mM 60.00 mM 

Buffer B BSA 20 mg/mL 0.10 mg/mL 0.10 mg/mL 
DTT 1000 mM 1.00 mM 1.00 mM 

25 ATP 100 mM 0.10 mM 0.05 mM 

NADH 30 mM 1.00 mM 0.50 mM 

PEP 100 mM 3.00 mM 1.50 mM 

Antifoam 1.00% 0.01 % 0.01% 
Water 

Total Well 
Volura 5 

CmNpo t perwel rOWell 

PM12 Buffer {p Total Vume {p4 PrepareVoltm a 
KC2. 24S00 312.02 PM12ffer{14x 

B&A 2.55 24G.0 3128c KI:{60mM} 
DTy IA 12.0 1530 OSA{7.1mg/mL4 

251 PK/LD[H E. 12 DTTI1m!j 
S 21 .20 PK/LDH(CM 

2.14 235, 3 27,158 RabWit Nos Prep 11(f25:mg/rmLQ 
W0r.25 24. 3L1M Antiftamn{s 1}14 

17. 1 151,77 2147.30 Water 
25.-0* 2 4M. 312Q00 Total 

PM132Bffer 
2.5a 2l .00 312.0l PM12 Buf ffr I Ix) 
5.S SmoG 24,00 pCa 5lutio {1 x) 

A2C.5 2. 31232 :KCI (60mM} 

B r. 11 150 BSA40.1mg/mL4 

(gtU CL1  2Ac 3.12 DTT{I mM) 
25 ATP 240 .3.12 ATP{05 mM 

NADH Hp' nED 103 NADH{0.5mM) 
PEP 72.00 930 PEPf15m.SM) 
Antifa 200 31.20 Antifoam{0.56) 

12. 1247,2 162LM Water 

25.i 2 3120. Tota 
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[0237] Skeletal Myofibril ATPase Assay Procedure: BSA, ATP, NADH, PEP, and DTT 

solutions were thawed at room temperature, then transferred to ice. Pellet-frozen myofibrils 

were transferred with approximately twice the required volume into a sufficiently large tube and 

capped. Myofibrils were thawed by rolling in a water bath for approximately 15 min at room 

temperature and cooled on ice. Buffers A and B were prepared by adjusting volumes as 

necessary for required number of wells and stored on ice. 0.5 L of the compounds to be 

assayed were added into wells. 25 L of Buffer A was dispensed into the wells, followed by 25 

tL of Buffer B. The wells were measured for absorbance at 340 nm, using a kinetic protocol in 

which the wells are read every 1.5 - 2 min for 45 min. The slope of the data was approximated 

by subtracting the minimum absorbance value from the maximum value for each well. This was 

accomplished either in the SoftMax Pro software or in a spreadsheet program such as Excel.  

Using GraphPad Prism 8.0, the data was normalized by assigning a value of 100% to the 1% 

DMSO vehicle wells. Typically, a normalized 0% value was simply assigned to a (Max - Min) 

value of 0. The normalized data was fit to a Four Parameter Logistic sigmoidal equation, 

constraining the bottom to be 0 or greater. Compounds of Table 1, 2, and 3 were tested and 

results of the assay appear in Tables 4a-4c. A = IC 5 0 is less than or equal to 10 tM; B = IC5 0 is 

greater than 10 tM and less than 100 tM; C = IC 5 0 is greater than 100 tM.  

Example 13. Cardiac Myofibril ATPase Assay 

[0238] Following example 11, the counter screen was done using frozen myofibril pellets 

obtained from cardiac tissue. The assay was done in the same manner as above, with the 

following notable exceptions: the final well concentration of myofibrils was 1.0 mg/mL and KC 

was omitted from the recipe.  

[0239] Compounds of Table I to 3 were tested, and results of the assays appear in Tables 5a-5c 

herein. A = IC 5 0 is less than or equal to 10 pM; B = IC 5 0 is greater than 10 pM and less than 100 

pM; C = IC 5 0 is greater than 100 pM; and D = IC 5 0 is greater than 60 pM.  

Example 14. Tibialis Anterior Muscle Assay 

[0240] Skeletal muscles of patients with Duchenne muscular dystrophy (DMD) and mdx mice 

lack dystrophin and are more susceptible to contraction-induced injury than control muscles.  

Two stretches of maximally activated tibialis anterior (TA) muscles in situ were used to evaluate 

the susceptibility to injury of limb muscles in mdx mice following the administration of a 

compound disclosed herein. stretches of 20% strain relative to muscle fiber length were initiated 

from the plateau of isometric contractions. The magnitude of damage was assessed one minute 

later by the deficit in isometric force.  
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Animals 

[0241] Mice aged 2-19 months were tested. Specific pathogen free (SPF) C57BL control and 

mdx mice were either purchased or bred in-house with mating pairs purchased from the Jackson 

Laboratories. All control mice were of C57BL/10J strain with the exception of the 19-monthold 

mice that were C57BL/6. The use of C57BL/6 mice for the oldest group was necessary, since 

unlike C57BL/ 1OJ mice, C57BL/6 mice may be purchased at advanced ages from the colonies 

of aging rodents maintained by the National Institute on Aging.  

In situ preparation 

[0242] Mice were anesthetized with an initial intraperitoneal injection of Avertin 

(tribromoethanol; 13-17 ll/g). Anesthesia was supplemented until no responses to tactile stimuli 

were detected. This level of anesthesia was maintained throughout the experiment with 

additional doses of Avertin. The tendon of the TA was exposed by an incision at the ankle. The 

tendon was cut several millimeters distal to the end of the muscle. The tendon was tied with 4.0 

nylon suture as close to the muscle attachment as possible, and the tendon was folded back onto 

itself and tied again. The tendon and exposed muscle were kept moist by periodic applications of 

isotonic saline. The mouse was placed on a heated platform maintained at 37 °C. The foot of the 

mouse was secured to the platform with cloth tape and the knee was immobilized in a clamp 

between sharpened screws. The tendon of the muscle was tied securely to the lever arm of a 

servomotor. The servomotor controlled the position of the muscle and monitored the force 

developed by the muscle. All data were displayed on a digital oscilloscope and stored on a 

computer.  

[0243] The TA muscle was stimulated with 0.2-ms pulses via two needle electrodes that 

penetrated the skin on either side of the peroneal nerve near the knee. Stimulation voltage and 

subsequently muscle length (Lo) were adjusted for maximum isometric twitch force( Pt). While 

held at Lo, the muscle was stimulated at increasing frequencies, stepwise from 150 Hz by 50 Hz, 

until a maximum force( Po) was reached, typically at 250 Hz. A one- to two-minute rest period 

was allowed between each tetanic contraction. Muscle length was measured with calipers, based 

on well-defined anatomical landmarks near the knee and the ankle. Optimum fiber length was 

determined by multiplying Lo by theTA Lf/Lo ratio of 0.6.  

Lengthening contraction protocol 

[0244] Each muscle was exposed to two stretches in situ, with the muscle stimulated at 250 Hz, 

the frequency that most often resulted in Po. A protocol consisting of only two contractions was 

used to avoid fatigue. Stretches were initiated from the plateau of an isometric contraction at Lo.  

The time course of the protocol is shown in Figure1. At time 0, stimulation was initiated, and the 
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muscle was held with no movement for 100 ms to allow maximum activation. From the plate au 

of the maximum isometric contraction, a length change of 20% Lf at a velocity of 1 Lf/s was 

imposed (LC1). Stimulation ceased at the end of the stretch ramp. The muscle was held at the 

stretched length for 100 ms and then returned to Lo at the same velocity. A second lengthening 

contraction identical to the first was administered 10 min later (LC2). Maximum isometric force 

was measured after 1 min (b1 min) and then again each 5 min for 15 min. Force deficits were 

calculated as the difference between the isometric force during LCl and the maximum isometric 

force measured at any given time and expressed as a percentage of the isometric force during 

LC1. The recovery during the 15 min following the two-lengthening- contraction protocol was 

quantified as the difference between the isometric force measured at 15 min and the isometric 

force after the second lengthening contraction and expressed as a percentage of initial Po.  

[0245] After the final evaluation of isometric force, the TA muscle was removed from the 

mouse. The tendon and Lengthening contractions induced muscle injury and decreased Po. The 

experimental protocol consisted of two muscle stretches during maximal activation, followed by 

maximal activation to measure the decrease in maximum isometric force (Po). Panel A shows 

the length change of the muscle of 20% strain relative to fiber length (L), where 100% 

corresponds to optimum muscle length (Lo) for force development. The muscle was stretched at 

a velocity of 2 Lf/s. Panel B demonstrates the decrease in Po after the two-stretch protocol in a 

representative mdx mouse. Each lengthening contraction was initiated from the plateau of a 

maximum isometric contraction. Ten seconds after the first lengthening contraction (LC1), a 

second lengthening contraction occurred (LC2). Maximum force during an isometric contraction 

was measured 1 min after LC2 (b min) and again after 15 min of recovery ( 15 min). The force 

deficit was calculated by dividing the difference between the Po during LCl and the Po 

measured at any time after LCl by the Po during LCl and multiplying by 100%. suture were 

trimmed from the muscle, and the muscle was weighed. After removal of TA muscles, deeply 

anesthetized mice were euthanized by the induction of a pneumothorax. Total muscle fiber 

cross-sectional area (CSA) of TA muscles was calculated by dividing muscle mass by the 

product of Lf and 1.06 mg/mm3, the density of mammalian skeletal muscle. Specific Po was 

calculated by dividing Po by CSA. The result of the trials are seen in Figures 3-6.  

[0246] FIG. 3 shows the force decrease pre injury at 100Hz for compounds of the disclosure.  

Force was measured in the TA muscle of the mdx mouse in situ at 100 Hz before and after oral 

administration of the compound. A 100 Hz stimulus was applied every 10 minutes and the 

change in force, before starting the eccentric injury protocol was recorded. This metric gives an 

indication of the relative ability of the compound to decrease force in a target tissue.  
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[0247] FIG. 4 shows the post injury force decrease at 175 Hz for compounds of the disclosure.  

Maximal force was measured at 175 Hz in the TA muscle in situ before and 10 minutes after 

two rounds of eccentric (lengthening) contraction. In mdx mice, lengthening contraction yields 

an exaggerated force drop. This measurement gives an indication of the ability of the compound 

to reduce the relative drop in force after eccentric contraction. FIG. 5 shows mid lengthening 

force drop for compounds of the disclosure. Injury to the TA muscle in situ was elicited via two 

maximal eccentric contractions with 20% lengthening, 10 minutes apart. This metric measures 

the relative drop in pre-lengthening force between the first and the second contraction.  

[0248] FIG. 6 shows the TA mass increase after injury for compounds of the disclosure.  

Lengthening injury of the TA muscle in mdx mice causes a delayed increase in muscle weight 

post-injury. This is presumably due to fluid accumulation in the form of edema. Muscles (both 

injured and contralateral) were removed from the mouse 1 hour after injury and weighed. The 

relative increase in weight of injured to contralateral was recorded. Reduction in this relative 

change is indicative of reduced edema post-injury.  

[0249] In some embodiments, the disclosure provides compounds of Formula (I) in Table 1.  

TABLE 1 
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Cmp Structure Name NMR/ MS 
d No. _ _ _ _ _ _ _ _ _ _ _ 

HN CI 

chlorophenyl)ami 
N no)pyrimidin-5- [M+H]+ 385.2 

I-1 yl)-6
oxopyridazin

N 0 1(6H)-yl)-N
IN . ethylacetamide 

0 
H 

F N-ethyl-2-(3-(2

HN ~ ((4

N N fluorophenyl)ami 
1-2 no)pyrimidin-5- [M+H]+ 369.2 

yl)-6
N O oxopyridazin

N 1(6H)
H yl)acetamide 

o 

F 

0,F N-(2
chlorobenzyl)-2- 1H NMR (CDCl 3, 400IMlz): 6 7.83 

IN (6-oxo-3-(6- 7.78 (m, 2H), 7.71 (d, 1H), 7.40 - 7.28 
1-3 (trifluoromethoxy (m, 4H), 7.24 - 7.19 (m, 2H), 7.09 (d, 

)pyridin-3- 1H), 6.72 - 6.72 (m, 1H), 4.93 (s, 2H), 

N0 CI ylp Zin- 4.56 (d, 2H). [M+H]+ 438.1 

H yl)acetamide 
0 

F 

N-cyclobutyl-2- 'H NMR (DMSO-d6, 400Mlz): 6 
O-(- 8.83 - 8.80 (m, 1H), 8.52 - 8.46 (m, 

N 1H), 8.45 - 8.39 (m, 1H), 8.18 (d, 1H), 

I-4 )pyidin-3l- 7.82 (t, 1H), 7.30 - 7.26 (m, 1H), 7.16 
o-pyridai- (d, 1H), 4.77 (s, 2H), 4.36 - 4.20 (m, 

N O OXOpyridaZin- 1H), 2.27 - 2.17 (m, 2H), 2.03 - 1.91 
1N ) i (m, 2H), 1.74 - 1.63 (m, 2H) [M+H]+ 

H yl)acetainide35.  H 351.3 

o N-(2

N chlorobenzyl)-2- 'H NMR (CDCl 3, 400IMlz): 6 8.54 
(3-(6- 8.50 (m, 1H), 8.08 - 8.02 (m, 1H), 7.70 

I-5 methoxypyridin- (d, 1H), 7.41 - 7.31 (m, 2H), 7.25 

N O CI 3-yl)-6- 7.19 (m, 2H), 7.09 (d, 1H), 6.86 - 6.75 
oxopyridazin- (m, 2H), 4.92 (s, 2H), 4.56 (d, 2H), 

H 1(6H)- 3.99 (s, 3H). [M+H]+ 385.2 
O yl)acetamide 
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F F 

2-(3-(6-(3,3
N difluoroazetidin

N 1-yl)pyridin-3- -[M+H]+350.1 
1-6 yl)-6

oxopyridazin
N 0 1(6H)-yl)-N

N Nethylacetamide 
H 

F 

F 2_(3_(6- 'H NMR (DMSO-d6, 400IMlz): 6 
N (diflUOromethoxy 8.72 (d, 1H), 8.32 (dd, 1H), 8.14 - 8.06 

I-7 )pyridin-3-yl)-6- (m, 2H), 7.73 (t, 1H), 7.18 (d, 1H), 
oxopyrid)-N- 7.07 (d, 1H), 4.68 (s, 2H), 3.11 - 3.02 

ethylacetamnide (m, 2H), 0.99 (t, 3H) [M+H]+ 325.3 

H 

F 

0 F N-ethyl-2-(6-oxo

N F 3-(2-(2,2,2- 'H NMR (DMSO-d6, 400IMlz): 6 
trifluoroethoxy)p 9.20 (s, 2H), 8.23 - 8.17 (m, 2H), 7.20 

1-8 yrimidin-5- (d, 1H), 5.22 - 5.12 (m, 2H), 4.79 (s, 

N yl)pyridazin- 2H), 3.22 - 3.13 (m, 2H), 1.10 (t, 3H) 
1(6H)- [M+H]+ 358.2 

N yl)acetamide 
o 

o F (S)-N-(sec-butyl)- 1H NMR (CDC13, 400IMz): 6 7.83 
2-(3-(6- 7.79 (m, 2H), 7.71 (d, 1H), 7.23 - 7.19 

N (difluoromethoxy (m, 2H), 7.08 (d, 1H), 6.57 (t, 1H), 
1-9 )pyridin-3-yl)-6- 6.10 - 6.07 (m, 1H), 4.91 - 4.81 (m, 

oxopyridazin- 2H), 3.96 - 3.88 (m, 1H), 1.51 - 1.43 
1(6H)- (m, 2H), 1.13 (d, 3H), 0.88 (t, 3H) 

~'N 
N yl)acetamide [M+H]+ 352.2 

OH 

F FH NMR (DMSO-d6, 400IMlz): 6 8.70 

0"-" F N-ethyl-2-(6-oxo- (d, J=2.4 Hz, 1H), 8.20 (dd, J=8.8 Hz, 
3-(6-(3,3,3- 2.8 Hz, 1H), 8.15 (t, J=4.8 Hz, 1H), 

N trifluoropropoxy) 8.10 (d, J=10.0 Hz, 1H), 7.09 (d, 
1-10 pyridin-3- J=10.0 Hz, 1H), 6.97 (d, J=8.4 Hz, 

yl)pyridazin- 1H), 4.72 (s, 2H), 4.56(t, J=6.0 Hz, 
N 0 1(6H)- 2H), 3.15-3.09 (m, 2H), 2.87-2.79 (m, 

N yl)acetamide 2H), 1.05 (t, J=7.2 Hz, 3H) MS m z: 
0 H 371 [M+H]* 
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F N

o F (bicyclo[1.1.1]pe 1H NMR (DMSO-d6, 400IMlz): 6 

N ntan-1-yl)-2-(3- 8.84- 8.78(m, 2H), 8.45 - 8.39 (m, (6- 1H), 8.19 (d, 1H), 7.83 (t, 1H), 7.28 (d, (difluoroiethoxy 1H), 7.17 (d, 1H), 4.75 (s, 2H), 2.48 

N O )pyridin-3-y1)-6- 2.45 (m, 1H), 2.05 - 2.03 (m, 6H) 

OXOyridaZin- 
[M+H]+ 363.3 

o H yl)acetamide 

2-(3-(6- 'H NMR (DMSO-d6, 400IMlz): 6 
IN . 8.81 - 8.78 (m, 1H), 8.03 - 7.97 (m, 

cycloprop lpyridi 1H), 7.71 (d, 1H), 7.22 (d, 1H), 7.09 
1-12 -y6- (d, 1H), 6.30 (br. s, 1H), 4.87 (s, 2H), 

SN O 1oxopyridaZin- 3.36 - 3.27 (m, 2H), 2.13 - 2.04 (m, 
SN1H), 1.18 - 1.03 (m, 7H) [M+H]+ ethylacetainide 
H 299.3 

0 
F 

0- F N-ethyl-2-(6-oxo

N F 3-(6-(2,2,2- 'H NMR (DMSO-d6, 400IMlz): 6 
trifluoroethoxy)p 8.73 (d, 1H), 8.28 (dd, 1H), 8.17 - 8.11 

1-13 yridin-3- (m, 2H), 7.15 - 7.09 (m, 2H), 5.12 

z N O yl)pyridazin- 5.04 (m, 2H), 4.74 (s, 2H), 3.17 - 3.08 
1(6H)- (m, 2H), 1.06 (t, 3H) [M+H]+ 357.3 

N yl)acetamide 
H 

o N-ethyl-2-(6-oxo
3-(6- 'H NMR (DMSO-d6, 400IMlz): 6 

N (trifluoromethoxy 8.94 - 8.90 (m, 1H), 8.51 (dd, 1H), 
1-14 )pyridin-3- 8.24 - 8.18 (m, 2H), 7.49 (d, 1H), 7.19 

yl)pyridazin- (d, 1H), 4.80 (s, 2H), 3.21 - 3.12 (m, 
N 0 1(6H)- 2H), 1.09 (t, 3H) [M+H]+ 343.2 
N N yl)acetamide 

H 

F 

O F 2-(3-(6- 'H NMR (DMSO-d6, 400IMlz): 6 
(difluoromethoxy 8.83 - 8.80 (m, 1H), 8.45 - 8.39 (m, 

N )pyridin-3-yl)-6- 1H), 8.30 (s, 1H), 8.18 (d, 1H), 7.84 (t, 
1-15 oxopyridazin- 1H), 7.29 (d, 1H), 7.16 (d, 1H), 4.76 

1(6H)-yl)-N-(1- (s, 2H), 2.37 - 2.26 (m, 2H), 1.96 
methylcyclobutyl) 1.77 (m, 4H), 1.44 - 1.41 (m, 3H) 

N acetamide [M+H]+ 365.3 
H 

0 
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SN-isopropyl-2-(3- 1H NMR (CDC1 3, 400Mz): 6 8.53 (s, 
N i(6- 1H), 8.12 - 8.07 (m, 1H), 7.70 (d, 1H), 

1-16 methoxypyridin- 7.09 (d, 1H), 6.86 - 6.80 (m, 1H), 6.16 
- 6.11 (m, 1H), 4.84 (s, 2H), 4.12 

N 6 oxopyridazin- 4.03 (m, 1H), 3.99 (s, 3H), 1.16 (d, 
N)~N 1(6H)
Syl)acetamide 6H) [M+H]+ 303.2 

0 H yl_____________ 

F 

O F (S)-2-(3-(6- 1H NMR (DMSO-d6, 400Mlz): 6 
N (difluoromethoxy 8.84 - 8.80 (m, 1H), 8.45 - 8.34 (m, 

)pyridin-3-yl)-6- 2H), 8.19 (d, 1H), 7.83 (t, 1H), 7.28 (d, 1-17 oxopyridaz1- 1H), 7.17 (d, 1H), 4.80 (s, 2H), 3.04 
N1(6H)-yl)-N- 2.99 (m, 1H), 1.27 - 1.21 (m, 1H), 0.94 

(spiro[2.]pentan- _ 0.82 (m, 5H). [M+H]+ 363.3 N 1 -yl)acetainide 
H 

0 

N 2-(3-(6-(3,3
dimethylazetidin

N 1-yl)pyridin-3- [M+H]+ 342.2 
-18yl)-6

oxopyridazin

N 0 1(6H)-yl)-N
N ethylacetamide 

H 

o^ 2-(3-(6-(6-oxa-1

azaspiro[3.3]hept 
an-1-yl)pyridin-3- [M+H]+356.2 

1-19 yl)-6

0 oxopyridazin
N' ' 01(6H)-yl)-N

N ethylacetamide 
o 

F 

F -(3-(6- 1 H NMR (DMSO-d6, 400Mz): 6 
N (difluoromethoxy 8.83 - 8.80 (m, 1H), 8.44 - 8.39 (m, 

I-20 )pyridin-3-yl)-6- 1H), 8.17 (d, 1H), 8.02 - 7.63 (m, 2H), 
oxopyridazin- 7.28 (d, 1H), 7.16 (d, 1H), 4.78 (s, 

N N O 1(6H)-yl)-N-(tert- 2H), 1.73 - 1.64 (m, 2H), 1.27 (s, 6H), 

N pentyl)acetamide 0.89 - 0.82 (m, 3H) [M+H]+ 367.3 
H 

0
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O, F N-ethyl-2-(3-(6
(4

IN fluorophenoxy)py [M+H]+ 369.1 
I-21 ridin-3-yl)-6

oxopyridazin
N 0 1(6H)

N yl)acetamide 
H 

N-ethyl-2-(3-(6
N (oxetan-3

ylmethoxy)pyridi [M+H]+ 345.1 
1-22 n-3-yl)-6

N O oxopyridazin
N N1(6H)

H yl)acetamide 

F N-ethyl-2-(3-(6
o ((3-fluorooxetan- 'H NMR (DMSO-d6, 400MHz): 6 

N .- 8.55 (d, 1H), 8.07 (dd, 1H), 8.03 - 7.94 
1-23 yl)methoxy)pyridi (m, 2H), 6.94 (d, 1H), 6.87 (d, 1H), 

n-3-yl)-6- 4.67 - 4.55 (m, 8H), 3.02 - 2.92 (m, 
N N oxopyridazin- 2H), 0.90 (t, 3H) [M+H]+ 363.2 N 1(6H)

H yl)acetamide 

N-ethyl-2-(3-(6
o ((3-methyloxetan

I-24 yl)methoxy)pyridi [M+H]+ 359.2 
n-3-yl)-6

N 0 oxopyridazin
N 1(6H)

o H yl)acetamide 

o N-ethyl-2-(3-(6

N (oxetan-3
yloxy)pyridin-3- [M+H]+ 331.1 

1-25 yl)-6

oxopyridazin
Ni o1(6H)
A N' yl)acetamide 

H 
0 

112



WO 2020/097265 PCT/US2019/060155 

N (dimethylamino)e 
thoxy)pyridin-3- [M+H]+ 346.2 

I-26 yl)-6

N O oxopyridazin
1(6H)-yl)-N

N ethylacetamide 
H 0 

N-ethyl-2-(3-(6
N isopropoxypyridi 

1-27 n-3-yl)-6- [M+H]+ 317.2 
oxopyridazin

N o 1(6H)
N N yl)acetamide 

H 
0 N 

2-(3-(6-(3
N (dimethylamino)p 

ropoxy)pyridin-3- [M+H]+ 360.2 
1-28 yl)-6

N o oxopyridazin
N 1(6H)-yl)-N

O H ethylacetamide 

(S)-2-(3-(6- 1H NMR (DMSO-d6, 400IMlz): 6 
O IF (difluoromethoxy 8.84 - 8.80 (m, 1H), 8.75 - 8.68 (m, 

N opyrida-6- 1H), 8.44 - 8.38 (m, 1H), 8.19 (d, 1H), 

I-29 1(6H)y)-N1- 7.84 (t, 1H), 7.39 - 7.36 (m, 1H), 7.28 

(1-methyl-iH- (d,1H), 7.18 (d, 1H), 6.32 - 6.29 (m, 
N Oyrazol-5- 1H), 5.22 - 5.12 (m, 1H), 4.89 - 4.76 

r Nactami (m, 2H), 3.79 (s, 3H), 1.48 (d, 3H) 
N yl)ethyl)acetainid[MH40.  H e [M+H]+ 405.2 

oe 
F 2_(3-_(6_ 

O F (difluoromethoxy H NNMR (DMSO-d6, 400Mz): 6 
)pyridin-3-yl)-6- 8.84 - 8.81 (m, 1H), 8.73 (t, 1H), 8.44 

N oxopyridazin- - 8.39 (m, 1H), 8.20 (d, 1H), 7.83 (t, 
1-30 1(6H)-yl)-N-((1- 1H), 7.35 (br. s, 1H), 7.29 (d, 1H), 

methyl-1H- 7.19 (d, 1H), 6.23 (br. s, 1H), 4.86 (s, 
N pyrazol-5- 2H), 4.43 (d, 2H), 3.81 (s, 3H) 

N N yl)ethyl)acetami [M+H]+ 391.3 
H de 
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2-(3-(6-(2-oxa-6
N azaspiro[3.3]hept 
1-N an-6-yl)pyridin-3- [M+H]+ 356.2 

I-31 yl)-6
oxopyridazin

SN 0 1(6H)-yl)-N
ethylacetamide 

O H 

0 

2-(3-(6-(2,2
dioxido-2-thia-6

N azaspiro[3.3]hept 

I-32 N an-6-yl)pyridin-3- [M+H]+ 404.1 
yl)-6

oxopyridazin
N 0 1(6H)-yl)-N

N ethylacetamide 

H 

F 

du c u F N-(3,3- y H NMR (DMSO-d6, 400Mlz): 6 difluorocyclobuty 8.82 (d, 1H), 8.74 (d, 1H), 8.45 - 8.40 
IN 1)-2-(3-(6 (m, i1H), 8.20 (d, 1H), 7.82 (t, 1H), 

1-33 (difluoromethoxy 7.28 (d, 1H), 7.18 (d, 1H), 4.82 (s, 
F )pyridin-3-yl)-6- 2H), 4.17 - 4.09 (m, 1H), 3.04 - 2.92 

F Oy n (m, 2H), 2.71 - 2.59 (m, 2H) [M+H]+ 
N 1(6H)-387.3 

H yl)acetaile 0 
F 

0 1F N-(2-cyano-3- 1H NMR (DMSO-d6, 400IMlz): 6 
methylbutan-2- 8.85 - 8.81 (m, 1H), 8.72 (s, 1H), 8.46 

N (difluoroethoxy - 8.41 (m, 1H), 8.21 (d, 1H), 7.83 (t, 
I-34)(dioomehox 1H), 7.29 (d, 1H), 7.19 (d, 1H), 4.91 

)pyridin-3-yl)-6- 4.87 (m, 2H), 2.42 - 2.33 (m, 1H), 1.54 

6ridazin- (s, 3H), 1.10 (d, 3H), 1.02 (d, 3H) 
N N CN ylce[M+H]+ 392.4 

H yl)acetaile 
0 

F 

N-(2
cyanopropan-2- 1H NMR (DMSO-d6, 400IMlz): 6 

IN yl)-2 -(3 -(6 - 8.92 (s, 1H), 8.85 - 8.82 (m, 1H), 8.46 

1-35 (difluoromnethoxy - 8.41 (m, 1H), 8.21 (d, 1H), 7.83 (t, 
)pyridin-3-yl)-6- 1H), 7.28 (d, 1H), 7.20 (d, 1H), 4.86 

N C opyapce i- (s, 2H), 1.66 (s, 6H) [M+H]+ 364.2 
1(6H)

H yl)acetainide 
0 
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2-(3-(6- 'H NMR (DMSO-d6, 300MHz): 68.54 

(bicyclO[1.1.1]pe (d, J=2.1 Hz, 1H), 8.10 (t, J=5.1 Hz, 
1H), 8.00 (d, J=9.9 Hz, 1H), 7.88 (dd, 

ntan J1 =8.7 Hz, J1 =2.4 Hz 1H), 7.59 (s, 
1-36 ylamino)pyridin- 1H), 7.04 (d, J=9.9 Hz, 1H), 6.59 (d, 

J=8.7 Hz, 1H), 4.67 (s, 2H), 3.16-3.07 
N O oxopyridazin- (m, 2H), 2.47 (s, 1H), 2.10 (s, 6H), 

1(6H)-yl)-N
N ethylacetamide 1.04 (t, J=7.2 Hz, 3H) MS m z: 340 

o H [M+H] 
F 

F N-ethyl-2-(6-oxo
3-(6-(2,2,2

N trifluoroethyl)pyri - m/z= 341.3 (M+H) 
I-37 din-3

yl)pyridazin

~N 0 1(6H)
N Nyl)acetamide 

H 

'H NMR (300 MHz, DMSO-d 6) 6 8.49 
2-(3-(6-(((1s,4s)- (d, J= 2.4 Hz, 1H), 8.10 (t, J= 5.4 Hz, 

HN bicyclo[2.2.1]hept 1H), 7.97 (d, J= 9.9 Hz, 1H), 7.80 (dd, 

IN an-i- J= 8.9, 2.4 Hz, 1H), 7.15 (s, 1H), 6.98 

I-38 yl)amino)pyridin- (d, J= 9.9 Hz, 1H), 6.59 (d, J= 9.0 
138 3-yl)-6- Hz, 1H), 4.66 (s, 2H), 3.13-3.10 (m, 

N O oxopyridazin- 2H), 2.12 (s, 1H), 1.88-1.85 (m, 2H), 
N 1(6H)-yl)-N- 1.71 (s, 6H), 1.40-1.36 (m, 2H), 1.04 

H ethylacetamide (t, J= 7.2 Hz, 3H) MS m/z: 382 
-M+H]* 

2-(2-(azetidin-1- 'H NMR (300 MHz, DMSO-d6) 6 
HN 2-2-(azetdin-1- 8.54-8.53 (m, 1H), 8.01 (d, J= 9.9 Hz, 

N yl)-2-oxoethyl)-6- 1H), 7.88 (dd, J= 8.7, 2.4 Hz, 1H), 
. 7.61 (s, 1H), 7.01 (d, J= 9.9 Hz, 1H), 

1-39 (bicycl[1 1.1]pe 6.59 (d, J= 9.0 Hz, 1H), 4.71 (s, 2H), 

N O ylamino)pyridin- 4.23 (t, J= 7.5 Hz, 2H), 3.91 (t, J= 7.5 

N 0yl)pyridin- Hz, 2H), 2.47 (s, 2H), 2.27 (m, 2H), 
No 3-yl)pyridazin- 2.10 (s, 6H) LCMS: Rt = 1.361 min; 

0 3(2H)-one MS m z: 352.1 [M+H]* 

O F 'H NMR (400 MHz, DMSO-d6) 6 8.58 
F N-ethyl-2-(6-oxo- (d, J= 2.8 Hz, 1H), 8.12 (t, J= 5.1 Hz, 

N (tiloo x 1H), 8.03 - 7.97 (m, 2H), 7.02 (d, J= 
N ((thlriethox 9.5 Hz, 1H), 6.50 (d, J= 8.6 Hz, 1H), 

1-40 Nynyl)azidin 4.68 (s, 2H), 4.35 (d, J= 6.8 Hz, 2H), 
-1-yl)pyridin-3- 4.12 (t, J= 8.6 Hz, 2H), 3.82-3.79 (m, yl)pyridazin- 2H), 3.15-3.10 (m, 3H), 1.04 (t, J= 7.2 

N o 1(6H)- Hz, 3H) LC/MS: Rt = 1.384 min; MS 
N yl)acetamide m/z: 412 [M+H]* 

O H 
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'H NMR (400 MHz, DMSO-d 6) 6 8.46 
2-(3-(6- (d, J= 2.4 Hz, 1H), 8.10 (t, J= 5.8 Hz, 

HN' (bicyclo[2.2.2]oct 1H), 7.96 (d, J= 9.6 Hz, 1H), 7.78
IN an-i- 7.74 (m, 1H), 6.99 (d, J= 9.6 Hz, 1H), 

1-41 ylamino)pyridin- 6.57 (d, J= 9.0 Hz, 1H), 6.48 (s, 1H), 
3-yl)-6- 4.66 (s, 2H), 3.15 - 3.09 (m, 2H), 1.97 

N O oxopyridazin- - 1.93 (m, 6H), 1.66-1.62 (m, 6H), 
N N ,1(6H)-yl)-N- 1.56 - 1.54 (m, 1H), 1.04 (t, J= 7.2 

O H ethylacetamide Hz, 3H) LC/MS Rt = 1.399 min; MS 
m/z: 382 [M+H]* 

OH N-ethyl-2-(3-(2

HN~ ((3HN .yro ((3-l 'H NMR (300 MHz, DMSO-d 6) 6 8.77 

N N hydroxybcyclo[ (s, 2H), 7.99 (d, J= 9.9 Hz, 1H), 7.03 
1 N .1.1]pentan-1- (d,J 9.6 Hz, 1H), 4.69 (s, 2H), 3.16

I-42 yl)ainio)pyrimid 3.07 (m, 2H), 2.12 (s, 6H), 1.03 (t, J= 

N 0 in-5-yl)-6- 7.2 Hz, 3H). LCMS: Rt = 1.482 min; 

oxopyridazin- MS m z: 357.3 [M+H]* 

0 H yl)acetamide 
IH NMR (300 MHz, DMSO-d6) 6 8.67 

o 2-(3-((d,6 J= 2.4 Hz, 1H), 8.14 (t, J= 5.4 Hz, 
N .-(3-6-(6ox 1. 1H), 8.07-8.03 (m, 2H), 7.03 (d, J= 

N azab1cyclo[3.1.1] 9.6 Hz, 1H), 6.76 (d, J= 9.0 Hz, 1H), 
I-43 y pin-3-y 4.78-4.67 (m, 4H), 3.77 (d, J= 12.5 

N.ylpyridazin-y- Hz, 2H), 3.62 (d, J= 12.5 Hz, 2H), 
N O 6-oxop6H)yld-n- 3.22-3.04 (m, 3H), 1.90 (d, J= 8.8 Hz, 

N ethylacetamide 1H), 1.05 (t, J= 7.2 Hz, 3H) LCMS: 

H Rt= 0.946 min; MS m z: 356.25 
|-M+H]*.  

HN N-ethyl-2-(3-(6
(oxetan-3

IN ylamino)pyridin- [M+H]+330.2 
1-44 1 yl6-[ H]33.  

N O oxopyridazin

I N 
1(6H)

H yl)acetamide 
0 H 

H N ON-ethyl-2-(6-oxo
3-(6-((tetrahydro

~N 2H-pyran-4
1-45 yl)amino)pyridin- [M+H]+ 358.3 

3-yl)pyridazin
-N 0 1(6H)
N N ~ yl)acetamide 

o H 
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N
(bicyclo[1.1.1]pe H NMR (400Hz, DMSO-d) 6 8.71 (s, 

HN ntan-1-yl)-2-(3- 1H), 8.54 (d, J= 2.4Hz, 1H), 8.00 (d, J 
IN = 9.6Hz, 1H), 7.88 (dd, J= 8.8, 2.5 

I-46 (bicyclo[1.1.1]pe Hz, 1H), 7.61 (s, 1H), 6.99 (d, J= 
9.6Hz, 1H), 6.59 (d, J= 8.8 Hz, 1H), 

N O ylamino)pyridin 4.63 (s, 2H), 2.47 (s, 1H), 2.41 (s, 1H), 'iiP~73-yl)-6
N N 2.10 (s, 6H), 1.99 (s, 6H) LC/MS; 

S H Oxoyridazin- Rt=0.775min, MS m z: 378 [M+H]* 

yl)acetamide 
H NMR (400Hz, DMSO-d6 ) 6 8.51 

HN N-ethyl-2-(3-(6- (d, J= 2.4Hz, 1H), 8.11 (t, J= 5.6Hz, 
IN ethyl-2-(3-(6- 1H), 7.99 (d, J= 9.6Hz, 1H), 7.86 (dd, 

(methylamino)pyr J= 8.8, 2.4Hz, 1H), 7.00 (d, J= 
1-47 idin-3-yl)-6- 9.6Hz, 1H), 6.93 (d, J= 5.2Hz, 1H), 

N O oxopyridazin- 6.57-6.50 (m, 1H), 4.67 (s, 2H), 3.07
N 1(6H)-. 3.31 (m,1H), 2.82(d, J= 4.8 Hz, 3H), 

O H yl)acetamide 1.04 (t, J= 7.2 Hz, 3H) LC/MS 
Rt=0.737min, MS m/z: 288 [M+H]* 

FF N-ethyl-2-(6-oxo- IH NMR (300 MHz, CDC13 -d) 6 8.59 

N \-3-(6-(2- (s, 1H), 8.10-8.07 (m, 1H), 7.73-7.70 
F (r (6o(2- (m, 1H), 7.10-7.07 (m, 1H), 6.69-6.66 

N (trifluoroethyl)p ( 1H),6.39(s,1H),5.05-4.88(, 

1-48 yrrolidin-1- 3H), 3.82-3.78 (m, 1H), 3.56-3.53 (m, 

N 0yl)pyridin-3- 1H), 3.33-3.29 (m, 2H), 2.41-2.25 (m, 
yl)py zin- 2H), 2.20-2.12 (m, 2H), 1.19-1.14 (t, J 
yled1(6H)- = 7.2, 3H) LC/MS Rt = 2.951 min; MS 

0 yl)acetaide m/z: 396 |M+H] 
F 

O O O*F N-ethyl-2-(6-oxo- 1H NMR (CDC 3-d, 300 MHz,) 6 8.97 

NAN F 3-(2-(2- (s, 2H), 7.80 - 7.63 (m, 1H), 7.20-7.14 
(trifluoromethoxy (m, 1H), 6.21 (br, 1H), 4.86 (d, J= 15 

1-49 )ethoxy)pyrimidin Hz, 2H), 4.72 (t, J= 4.8 Hz, 2H), 4.38 

N 0 -5-yl)pyridazin- (t, J= 4.8 Hz, 2H), 3.40-3.31 (m, 2H), 
N 1(6H)- 1.28-1.17 (m, 3H) LC/MS Rt = 1.496 

N yl)acetamide min; MS m/z: 388 [M+H]* 

O H 

.) 2-(3-(2- 1H NMR (300 MHz, DMSO-d6) 6 8.78 
HN (bicyclo[1.1.1]pe (s, 2H), 8.42 (d, J= 7.8 Hz, 1H), 8.29 

N N ntan-1-l . (s, 1H), 8.01 (d, J= 9.6 Hz, 1H), 7.04 

N-50 ylaminopynmidi (d, J= 9.6 Hz, 1H), 4.67 (s, 2H), 4.26
-Sn-yl)-6zi- 4.13 (m, 1H), 2.46 (s, 2H), 2.43-2.12 

N oxopyridazin- (m, 2H), 2.09 (s, 6H), 2.01-1.86 (m, 
IN cyclobut ceNi 2H), 1.68-1.64 (m, 2H) LC/MS Rt= 

0 H de 1.450 min; MS m/z: 367 [M+H] 
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F N
o (bicyclo[1.1.1]pe H NMR (400 MHz, DMSO-d6) 6 

N N F ntan-1-yl)-2-(6- 9.15 (s, 2H), 8.77 (s, 1H), 8.14 (d, J= 
oxo-3-(2-(2,2,2- 9.6Hz, 1H), 7.15 (d, J= 9.6Hz, 1H), 1-51 trifluoroethoxy)p 5.12 (q, J= 8.8Hz, 2H), 4.70 (s, 2H), 

N O yrimidin-5- 2.41 (s, 1H), 1.99 (s, 6H) LC/MS 
yl)pyridazin
yl1p6zi- Rt=1.277min, MS m/z: 396 [M+H]* 

o yl)acetamide 
'H NMR (400 MHz, DMSO-d 6) 6 8.48 

(d, J= 2.4 Hz, 1H), 8.40 (d, J= 7.6 

HN 'Ej N-cyclobutyl-2- Hz, 1H), 7.98 (d, J= 10.0z, 1H), 7.84 
(3-(6- (dd, J= 8.8, 2.4Hz, 1H), 7.23 (d, J= 

IN (cyclobutylamino 7.2 Hz, 1H), 6.99 (d, J= 9.6Hz, 1H), 
1-52 )pyridin-3-yl)-6- 6.49 (d, J= 8.8Hz, 1H), 4.65 (s, 2H), 

N 0 oxopyridazin- 4.35-4.29 (m,1H), 4.25-4.15 (m,1H), 
N 1(6H)- 2.33-2.25 (m,2H), 2.19-2.13 (m,2H), 

O H yl)acetamide 1.97-1.85 (m,4H), 1.72-1.85 (m,4H) 
LC/MS Rt=1.973 min, MS m/z: 354 

[M+H]* 

H NMR (300 MHz, Methanol-d4) 6 
HN~j< 2-(3-(6-(tert- 8.49 (d, J= 2.1, 1H), 7.97 (d, J= 9.9 

IN butylamino)pyridi Hz, 1H), 7.87 (dd, J= 9.0, 2.7 Hz, 
I-53 n-3-yl)-6- 1H), 7.05 (d, J= 9.6 Hz, 1H), 6.58 (d, 

oxopyridazin- J= 9 Hz, 1H), 3.34 - 3.25 (m, 2H), 
N 0 1(6H)-yl)-N- 1.47 (s, 9H), 1.17 (t, J= 7.2 Hz, 3H) 
N N ethylacetamide LC/MS Rt = 1.384 min; MS m/z: 330 

0 H [M+H]* 

2-(3-(6- 1HNMR (300 MHz, DMSO-d6) 6 8.53 
.Z7 2-(3-(6-1 p (d, J= 2.4 Hz, 1H), 8.41 (d, J= 7.8 

HN ntan-1- Hz, 1H), 8.01 (d, J= 9.9 Hz, 1H), 7.87 

N na--(dd, J =8.7, 2.4 Hz, 1 H), 7.61 (s, 1 H), 
ylamino)pyridin- 7.00 (d, J= 9.9 Hz, 1H), 6.59 (d, J 

1-5 3-opyrida- 9.0 Hz, 1H), 4.65 (s, 2H), 4.26-4.13 
1N O oxopyridazin- (m, 1H), 2.47 (s, 1H), 2.18-2.15 (m, 
N N cycl)btlceNm 2H), 2.09 (s, 6H), 1.98-1.86 (m, 2H), 

o H ce 1.68-1.59(m, 2 H) LC/MS Rt = 0.695 
e min; MS m/z: 366 [M+H]* 

F 

F 0 
1H NMR (300 MHz, DMSO-d 6) 6 8.60 

2-(3-(6-(3- (d, J= 2.4 Hz, 1H), 8.13 (t, J= 5.6 Hz, 
(difluoromethoxy 1H), 8.08-7.96 (m, 2H), 7.09-6.99 (m, 

)azetidin-1- 1H), 6.81 (s, 1H), 6.60-6.51 (m, 1H), 
1-55 N yl)pyridin-3-yl)- 4.69 (s, 2H), 4.36 (dd, J= 9.6, 6.6 Hz, 

6-oxopyridazin- 2H), 3.98 (dd, J= 9.9, 4.0 Hz, 2H), 
1(6H)-yl)-N- 3.19-3.04 (m, 2H), 1.04 (t, J= 7.2 Hz, 

| ethylacetamide 3H) LCMS: Rt=0.766 min; MS m z: 
N AN A380.2 [M+H]* 

1H 
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F F N-cyclobutyl-2- 'H NMR (300 MHz, DMSO-d6) 6 8.72 
(6-oxo-3-(6- (d, J= 2.4 Hz, 1H), 8.46 (d, J= 7.8 

F (2,2,2- Hz, 1H), 8.27 (dd, J= 8.7, 3.0 Hz, 
(2,2,2y 1H), 8.12 (d, J= 9.9 Hz, 1H), 7.11 (t,J 

1-56 trifluoroethoxy)p 9.6 Hz, 2H), 5.07 (q, J= 9.0 Hz, 
Nyridin-3- 2H), 4.71 (s, 2H), 4.27-4.13 (m, 1H), 

yl)pyridazin- 2.22-2.08 (m, 2H), 1.98-1.85 (m, 2H), 
yl)a 1.68-1.57 (m, 2H) LCMS: Rt=1.592 

H yl)acetaiide mi;MS m z: 383.20 |M+H]* 
F N-ethyl-2-(3-(2

HN ((3- 'H NMR (300 MHz, DMSO-d 6) 6 8.83 
fluorobicyclo[1.1. (s, 2H), 8.43 (s, 1H), 8.13 (t, J= 5.7 

N N 1]pentan-1- Hz, 1H), 8.03 (d, J= 9.6 Hz, 1H), 7.06 
1-57 yl)amino)pyrimid (d, J= 9.9 Hz, 1H), 4.69 (s, 2H), 3.16

in-5-yl)-6- 3.07 (m, 2H), 2.42 (d, J= 2.4 Hz, 6H), 
N O oxopyridazin- 1.04 (t, J= 7.2 Hz, 3H). LC/MS Rt= 
N N 1(6H)- 1.400 min; MS m/z: 359 [M+H]* 

0 H yl)acetamide 
N-ethyl-2-(3-(6- 'H NMR (300 MHz, DMSO-d6) 6 8.53 

'Z.OH ((3- (d, J= 2.4 Hz, 1H), 8.12 (t, J= 5.4 Hz, 
HN (hydroxymethyl)b 1H), 8.00 (d, J= 9.9 Hz, 1H), 7.88 (dd, 

IN icyclo[1.1.1]penta J= 8.7, 2.4 Hz, 1H), 7.55 (s, 1H), 7.00 

I-58 n-i- (d, J= 9.9 Hz, 1H), 6.59 (d, J= 8.7 
yl)amino)pyridin- Hz, 1H), 4.67 (s, 2H), 4.52 (t, J= 5.4 

N 0 3-yl)-6- Hz, 1H), 3.51 (d, J= 5.7 Hz, 2H), 
N "' N oxopyridazin- 3.17-3.04 (m, 2H), 1.95 (s, 6H), 1.04 

O H 1(6H)- (t, J= 7.2 Hz, 3H) LC/MS Rt = 1.994 
yl)acetamide min; MS m/z: 370 |M+H]* 

2-(3-(2- 'H NMR (400 MHz, DMSO-d6): 6 
(bicyclo[1.1.1]pe 8.79 (s, 2H), 8.28 (s, 1H), 8.12 (t, J= 

N N ntan-1- 5.6 Hz, 1H), 8.01 (d, J= 10.0 Hz, 1H), 

1-59 ylamino)pyrimidi 7.05 (d, J= 9.6 Hz, 1H), 4.69 (s, 2H), 
n-5-yl)-6- 3.17-3.06 (m, 2H), 2.46 (s, 1H), 2.09 

N 0 oxopyridazin- (s, 6H), 1.04 (t, J= 7.2 Hz, 3H) 
1(6H)-yl)-N- LC/MS Rt = 2.202 min; MS m z: 341.1 

O H ethylacetamide [M+H]* 

N-ethyl-2-(3-(6- 'H NMR (300 MHz, DMSO-d6) 6 8.52 

HN ((3- (d, J= 3.0 Hz, 1H), 8.15-8.08 (m, 1H), 
methylbicyclo[1.1 8.00 (d, J= 9.9 Hz, 1H), 7.87 (dd, J= 

N .1]pentan-1- 9.0, 2.4 Hz, 1H), 7.52 (s, 1H), 7.00 (d, 
1-60 -' yl)amino)pyridin- J= 9.9 Hz, 1H), 6.60-6.54 (m, 1H), 

IN 3-yl)-6- 4.67 (s, 2H), 3.11 (dd, J= 7.5, 5.4 Hz, 
| oxopyridazin- 2H), 1.96 (s, 6H), 1.25 (s, 3H), 1.04 (t, 

N N' 1(6H)- J= 7.2 Hz, 3H) LC/MS Rt = 1.112 

1 H yl)acetamide min; MS m/z: 354 [M+H] + 
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'H NMR (300 MHz, DMSO-d6 ) 6 8.59 

N 2-(3-(6- (d, J= 2.5 Hz, 1H), 8.12 (t, J= 5.4 Hz, 
(cyclobutyl(meth 1H), 8.03- 7.94 (m, 2H), 7.01 (d, J= 

yl)amino)pyridin- 9.9 Hz, 1H), 6.73 (d, J= 9.0 Hz, 1H), 
1-61 3-yl)-6- 4.92-4.81 (m, 1H), 4.68 (s, 2H), 3.16

N O oxopyridazin- 3.07 (m, 2H), 3.01 (s, 3H), 2.26-2.08 
1(6H)-yl)-N- (m, 4H), 1.71-1.60 (m, 2H), 1.04 (t, J 

N N"' ethylacetamide = 7.2 Hz, 3H) LC/MS Rt = 1.194 min; 
0 _MS m/z: 342 |M+H]* 

'H NMR (300 MHz, DMSO-d6) 6 8.48 
(d, J= 2.7 Hz, 1H), 8.10 (t, J= 5.4 Hz, 

HN 2-(3-(6- 1H), 7.98 (d, J= 9.9 Hz, 1H), 7.84 (dd, 

N (cycl obutyl amino J= 2.7, 6.3 Hz, 1H), 7.22 (d, J= 7.2 
(c')yclobutylnin Hz, 1H), 6.99 (d, J= 9.6 Hz, 1H), 6.49 

I-62 oxopyridazin- (d, J= 8.7 Hz, 1H), 4.67 (s, 2H), 4.36

N O 1 - 4.26 (m, 1H), 3.16- 3.07 (m, 2H), 
16H)yl)-N-am 2.34-2.24 (m, 2H), 1.96-7.84 (m, 2H), 

N-' ethylacetamide 1.73-1.62 (m, 2H), 1.04 (t, J= 7.2 Hz, 
3H) LC/MS Rt = 0.847 min; MS m/z: 

328 [M+H]* 
s", N-ethyl-2-(3-(6- 'H NMR (400 MHz, DMSO-d 6) 6 8.94 

IN (methylthio)pyrid (d, J= 1.2 Hz, 1H), 8.16-8.09 (m, 3H), 
in-3yl)6- 7.44-7.42 (m, 1H), 7.10 (d, J = 9.2 Hz, 

1-63 in-3-yl)-6- 1H), 4.73 (s, 2H), 3.15-3.09 (m, 2H), 
N O oxopyridazin- 2.57 (s, 3H), 1.05 (t, J= 7.2 Hz, 3H) 

N(6y)c LC/MS Rt = 1.544 min; MS m/z: 305 
H ~ yl)acetainide[MH O H [M+H]+ 

'Z7 2-(3-(6
N (bicyclo[1.1.1]pe 

IN ntan-1
I-64 yl(methyl)amino) [M+H]+ 354.2 

pyridin-3-yl)-6
N 0 oxopyridazin

NN 1(6H)-yl)-N

o H ethylacetamide 

F 2

F 0 (difluoromethoxy 

N (ethylamino)-2
1-65 oxoethyl)-6-oxo- IM+H]+341.1 

N O 1,6
dihydropyridazin

N 3-yl)pyridine 1
0 oxide 

120



WO 2020/097265 PCT/US2019/060155 

F 

F O (R)-N-(sec

N butyl)-2-(3-(6
(difluoromethoxy [M+H]+353.2 

1-66 )pyridin-3-yl)-6
N 0 oxopyridazin

N- 1(6H)
H yl)acetamide 

F 

F O (S)-N-(sec-butyl)

IN 
2-(-6 

(difluoromethoxy [M+H]+353.1 
1-67 )pyridin-3-yl)-6

N O oxopyridazin
N " N 1(6H)

O H yl)acetamide 

F 

O F 2-(3-(6- 'H NMR (DMSO-d6, 400MHz). 6 

O(difluoromethoxy 8.93 (s, 1H), 8.81 - 8.78 (m, 1H), 8.40 
(dioomehox - 8.35 (m, 1H), 8.16 (d, 1H), 7.82 (t, 
)pyridin-3-yl)-6- 1H), 7.51 - 7.46 (m, 2H), 7.39 - 7.21 

I-68 N O1o6py)-N1- (m, 4H), 7.16 (d, 1H), 4.86 (s, 2H), 

Nphylyloutl 2.54 - 2.43 (m, 4H), 2.16 - 2.05 (m, 

O H acetamide 1H), 1.95 - 1.85 (m, 1H) [M+H]+ 
427.4 

F N-(2
0 F chlorobenzyl)-2

N (3-(6

I-69 (difluoromethoxy m/z= 421.3 (M+H) 
)pyridin-3-yl)-6

N 0 C1 oxopyridazin
N N1(6H)

O H yl)acetamide 

F N-(4
o F chlorobenzyl)-2

IN cI (3-(6

I-70 (difluoromethoxy m/z= 421.3 (M+H) 
)pyridin-3-yl)-6

N o oxopyridazin

N N 1(6H)

O H yl)acetamide 
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F N-cyclobutyl-2
(6-oxo-3-(2

N N (2,2,2

I-71 trifluoroethoxy)p m/z= 384.2 (M+H) 

N-70 yrimidin-5

N yl)pyridazin
N 
N 1(6H)

o H yl)acetamide 

o -,O F N-cyclobutyl-2- 1H NMR (300 MHz, DMSO-d6) 6 9.09 

F -oxo-3-(2-2- (s, 2H), 8.46 (d, J= 7.5 Hz, 1H), 8.12 
N N F (6-oxo-3-(2-(2- (d, J= 9.9 Hz, 1H), 7.13 (d, J=9.6 Hz, (trifluoromethoxy 1H), 4.72 (s, 2H), 4.63 (t, J= 3.9 Hz, 1-72 )ethoxy)pyrimidin 2H), 4.77 (t, J=4.2 Hz, 2H), 4.23-4.12 

-5-ylyrazin- (m, 1H), 2.17 (m, 2H), 1.95-1.88 (m, 
N. .H) 2H), 1.66-1.63 (m, 2H) LC/MS Rt= 

0 H yl)acetamide 0.831 min; MS m/z: 414 [M+H]* 
1H NMR (400 MHz, DMSO-d6) 6 9.05 

N-cyclobutyl-2- (s, 2H), 8.46 (d, J= 7.6 Hz, 1H), 8.10 

N N N-ccobuyl2- (d, J= 9.6 Hz, 1H), 7.12 (d, J= 9.6 

1 -propoxypyriidin Hz, 1H), 4.71 (s, 2H), 4.32 (t, J= 6.8 
1-73 propoypyridin Hz, 2H), 4.25-4.15 (m, 1H), 2.20-2.13 

N O 5-yl)pyridazin- (m, 2H), 1.97-1.87(m, 2H), 1.82-1.73 
N NKN J 1(6H)-. (m, 2H), 1.67-1.58 (m, 2H), 0.99 (t, J 

H yl)acetamide = 7.2 Hz, 3H) LC/MS Rt = 1.252 min; 
MS m/z: 344 [M+H]* 

F 

F 

HN difluorocyclobuty 

N)amino)pyridin- [M+H]+ 364.2 
1-74 3-yl)-6

oxopyridazin

N O 1(6H)-yl)-N
N ethylacetamide 

O H 

F 

F 

2-(3-(6-(3,3
difluorocyclobuto 

I-75 |N xy)pyridin-3-yl)- [M+H]+ 365.3 
17 6-oxopyridazin

1(6H)-yl)-N
N 0 ethylacetamide 

N 2N 
O H 
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F N-(3
O F chlorobenzyl)-2

N (3-(6

I-76 cl (difluoromethoxy m/z= 421.3 (M+H) 
)pyridin-3-yl)-6

N 0 oxopyridazin
N N 1(6H)

O H yl)acetamide 

oF 2-(3-(2-((3,3
N N F difluorocyclobuty 

1)methoxy)pyrimi m/z= 380.2 (M+H) 
1-77 din-5-yl)-6

N 0 oxopyridazin
N ' Na 1(6H)-yl)-N

0 H ethylacetamide 
CI 

OZ1 2-(3-(2-(4
N ichlorophenoxy)py 

-78N rimidin-5-yl)-6- [M+H]+ 386.1 
oxopyridazin

N O 1(6H)-yl)-N
N Nethylacetamide 

0 H 

SN-ethyl-2-(3-(6- H NMR (400 MHz, DMSO-d6) 6 9.04 
011 N3-ethyl(3(6- (s, 2H), 8.46 (d, J= 7.6 Hz, 1H), 8.10 

N ((3-methyloxetan- (d, J= 9.6 Hz, 1H), 7.12 (d, J= 9.6 

I-79 3-yl)oxy)pyridin- Hz, 1H), 4.71 (s, 2H), 4.25-4.14 (m, 
1-79 3-rida-- 2H), 2.20-2.02 (m, 2H), 1.97-1.87 (m, 

N oxopyridazin- 2H), 1.67-1.58 (m, 2H), 0.99 (d, J= 
1(6H)

N H 1(6H)-td 6.8 Hz, 6H). [M+H]+ 358.2 
O H yl)acetamlde 

F 

0AF 2-(3-(6
(difluoromethoxy 

N )-4-fluoropyridin- [M+H]+345.2 
1-80 F 3-yl)-6

oxopyridazin
N O 1(6H)-yl)-N
N N ethylacetamide 

0 H 
0 

2-(3-(6-((5R)-3,6
N dioxa-8

azabicyclo[3.2.2] 
I-81N nonan-8- mn/z = 343.3 (M+H) 

1-81 yl)pyridin-3-yl)

N O 6-oxopyridazin
1N 1(6H)-yl)-N

O H ethylacetamide 
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[0250] In some embodiments, the disclosure provides compounds of Formula (II) or (II') in 

Table 2.  

TABLE2 

Cmpd Structure Name HNMR/MS 
No.  

F 

OKF 01-< 2-(3-(4-(1,1
difluoroethoxy)ph 

I-1 enyl)-6- [M+H]+ 338.1 
oxopyridazin

N 0 1(6H)-yl)-N
N ethylacetamide 

H 
0 

12-(3-(4- HNMR (DMSO-d6, 400MHz): 6 10.18 

acetamidophenyl)- (s, 1H), 8.21 - 8.16 (m, 1H), 8.09 (d, 1H), 
11-2 6-oxopyridazin- 7.90 - 7.84 (m, 2H), 7.78 - 7.72 (m, 2H), 

6-xopyidan- 7.10 (d, 1H), 4.76 (s, 2H), 3.21 - 3.13 (m, 
ethyl emd 2H), 2.13 (s, 3H), 1.10 (t, 3H). [M+H]+ I ~ ~ ethylacetamide31.  

NN 315.3 
H 

0 

F 

O 1 F 
N-(2

chlorobenzyl)-2- 1H NNIR (CDCl3, 400Mz): 6 7.81 
(3(4 7.69 (m, 3H), 7.41 - 7.31 (m, 2H), 7.23 

11-3 (difluoromethoxy) 7.17 (m, 4H), 7.08 (d, 1H), 6.82 - 6.38 
Sphenyl)-6- (m, 2H), 4.93 (s, 2H), 4.56 (d, 2H) I I oxopyridazin- [M+H]+ 420.2 

N N 1(6H)

0 /yl)acetamide 
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F 

O< F 

N-isopropyl-2-(6- 1H NMR (DMSO-d6,400MHz): 6 8.17 
oxo-3-(4- 8.10 (m, 2H), 8.08 - 8.03 (m, 2H), 7.58 

II-4 (trifluoromethoxy) 7.52 (m, 2H), 7.14 (d, 1H), 4.77 (s, 2H), 

O phenyl)idazin- 3.95 - 3.85 (m, 1H), 1.14 (d, 6H) 

N yl)acetamide [M+H]+356.  

0 H 

F 

o F N-ethyl-2-(6-oxo- 1H NMR (DMSO-d6, 400Mz): 6 8.17 
(t, 1H), 8.11 (d, 1H), 8.03 - 8.00 (m, 2H), 

II-5 (trifluoroiethoxy) 7.53 - 7.49 (m, 2H), 7.11 (d, 1H), 4.75 (s, 

N phenyl)pidazin- 2H), 3.17 - 3.09 (m, 2H), 1.06 (t, 3H) 
I 1(H)-[M+H]+ 342.2 

N '-' N yl)acetamide 
H 

0 

F 

OF 

F N-ethyl-2-(6-oxo- 1H NMR (DMSO-d6,400MHz): 6 8.22 
3-(4-(2,2,2- 8.17 (m, 1H), 8.12 (d, 1H), 7.95 - 7.89 

11-6 trifluoroethoxy)ph (m, 2H), 7.26 - 7.20 (m, 2H), 7.10 (d, 
N O enyl)pyridazin- 1H), 4.90 (q, 2H), 4.76 (s, 2H), 3.22 

N1(6H)- 3.12 (m, 2H), 1.09 (t, 3H) [M+H]+ 356.2 N "A Nyl)acetainide 
H 

0 

O, 
F 

F 2-(3-(4-(2,2- 1H NMR (DMSO-d6, 400Mz): 6 8.18 
difluoroethoxy)ph (t,1H),8.10(d,1H),7.92-7.87(m,2H), 

11-7 enyl)-6- 7.21 - 7.16 (m, 2H), 7.09 (d, 1H), 6.62 

N O oxopyridazin- 6.31 (m, 1H), 4.76 (s, 2H), 4.50 - 4.39 

N 1(6H)-yl)-N- (m, 2H), 3.21 - 3.12 (m, 2H), 1.09 (t, 3H) 
N ethylacetamide [M+H]+ 338.3 
H 

0 

0 

HN)< 2-(3-(4- 1H NMR (DMSO-d6, 400MHz): 6 10.18 
'N acetamidophenyl)- (s, 1H), 8.79 - 8.77 (m, 1H), 8.11 (d, 1H), 

11-8 6-oxopyridazin- 7.91 - 7.85 (m, 2H), 7.79 - 7.73 (m, 2H), 
1(6H)-yl)-N-(2- 7.53 - 7.45 (m, 2H), 7.40 - 7.32 (m, 2H), 

chlorobenzyl)aceta 7.13 (d, 1H), 4.91 (s, 2H), 4.44 (d, 2H), 
N mide 2.13 (s, 3H).- [M+H]+ 411.2 
H 0 
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F 

0  F N-cyclobutyl-2-(3- 1H NNMR (CDC13, 400Mz): 6 7.83 
(4- 7.78 (m, 2H), 7.72 (d, 1H), 7.23 - 7.18 

11-9 iuoronethoxy) (m, 2H), 7.09 (d, 1H), 6.75 - 6.38 (m, 
oxophenyl - 2H), 4.84 (s, 2H), 4.42 - 4.35 (m, 1H), 

N OXOpyridazin 2.37 - 2.29 (m, 2H), 1.91 - 1.83 (m, 2H), 

N yl)acetide 1.74 - 1.65 (m, 2H) [M+H]+ 350.3 

0 

F 

0 F2-(3-(4- 
1H NMR (DMSO-d6, 400Mz): 6 8.20 

(difluoroiethoxy) (t, 1H), 8.13 (d, 1H), 8.01 - 7.96 (m, 2H), 
11-10 phenyl)-6- 7.58 - 7.20 (m, 3H), 7.13 (d, 1H), 4.78 (s, 

N oxopyridazin- 2H), 3.22 - 3.11 (m, 2H), 1.10 (t, 3H) 
1(6H-yl-N-[M+H]+ 324.3 

N ethylacetamide 
H 

0 

F 

(difluoromethoxy) 
phenyl)-6- 1H NMR (DMSO-d6, 400Mz): 6 8.91 

II-11 oxopyridazin- (t, 1H), 8.11 (d, 1H), 7.97 - 7.93 (m, 2H), 
1(6H)-yl)-N- 7.54 - 7.16 (m, 3H), 7.11 (d, 1H), 4.86 (s, 

N O (2,2,2- 2H), 4.03 - 3.92 (m, 2H) [M+H]+ 378.2 

N NI F trifluoroethyl)acet 
H F aide 

o F F 

0 F2-(3-(4- 1H NMR (DMSO-d6, 400Mz): 6 8.15 
(difluoroiethoxy) (t, 1H), 8.09 (d, 1H), 7.97 - 7.92 (m, 2H), 

11-12 phenyl)-6- 7.53 - 7.16 (m, 3H), 7.09 (d, 1H), 4.75 (s, 

N 1()yl-N- 2H), 3.10 - 63.04 (m, 2H), 1.48 - 1.42 (m, 

N N propylacetamnide 2H), 0.87 (t, 3H) [M+H]+ 338.3 

H 
0 

F 

O F 2-(3-(4- 1H NNMR (CDC13, 400IMz): 6 7.82 
(difluoromethoxy) 7.80 (m, 2H), 7.72 (d, 1H), 7.23 - 7.18 

11-13 phenyl)-6- (m, 2H), 7.09 (d, 1H), 6.75 - 6.38 (m, 
oxopyridazin- 2H), 4.89 (s, 2H), 3.13 - 3.09 (m, 2H), 

N 1(6H)-yl)-N- 1.83 - 1.72 (m, 1H), 0.89 (d, 6H) 
N N ISObutylacetamide [M+H]+ 352.4 
O H 

0 
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HN 
2-(3-(4- 1H NMR (DMSO-d6, 400MHz): 6 10.18 

acetamidophenyl)- (s, 1H), 8.15 - 8.06 (m, 2H), 7.90 - 7.84 
11-14 6-oxopyridazin- (m, 2H), 7.78 - 7.72 (m, 2H), 7.10 (d, 

1(6H)-yl)-N- 1H), 4.75 (s, 2H), 3.96 - 3.86 (m, 1H), 
isopropylacetamid 2.13 (s, 3H), 1.14 (d, 6H) [M+H]+ 329.4 

H 
0 

F 

0 F N-(2,2
difluoroethyl)-2- 1H NMR (DMSO-d6, 400Mz): 6 8.66 

(3(45 (t, 1H), 8.14 (d, 1H), 8.02 - 7.96 (m, 2H), 
1-15 7.57 - 7.20 (m, 3H), 7.14 (d, 1H), 6.23 

phenyl)-6- 5.92 (m, 1H), 4.87 (s, 2H), 3.66 - 3.53 

N F o oyrndaZin- (m, 2H) [M+H]+ 360.2 
1(H) 

0oH F yl)acetamide 

F 

O, F N-(tert-butyl)-2
(3-(4- 1H NNMR (CDC3, 400IMz): 6 7.82 

(difluoromethoxy) 7.79 (m, 2H), 7.70 (d, 1H), 7.22 - 7.18 
11-16 phenyl)-6- (m, 2H), 7.07 (d, 1H), 6.56 (t, 1H), 6.06 

N O oxopyridazin- (s, 1H), 4.78 (s, 2H), 1.36 (s, 9H) 
1(6H)- [M+H]+ 352.2 

yl)acetamide H 
0 

F 

o F N-butyl-2-(3-(4

(difluoromethoxy) 

11-17 phenyl)-6
oxopyridazin

1(6H)

yl)acetamide 
0 

F 

O F N- 1H NNMR (CDC13, 400IMz): 6 7.83 
(cyclobutylmethyl) 7.78 (m, 2H), 7.71 (d, 1H), 7.23 - 7.18 

(m, 2H), 7.08 (d, 1H), 6.57 (t, 1H), 6.33 
11-18 (difluoromethoxy) 6.30 (m, 1H), 4.88 (s, 2H), 3.30 (dd, 2H), 

phenyl)-6- 2.53 - 2.41 (m, 1H), 2.06 - 1.97 (m, 2H), 6ndazin- 1.90 - 1.82 (m, 2H), 1.71 - 1.63 (m, 2H) 
N ~~1(6H)- [+] 6.  

0 yl)acetamide [M+H]+364.3 
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F 

O F 2-(3-(4- 1H NMR (DMSO-d6, 40MHz). 6 8.16 
(difluoromethoxy) 8.10 (m, 1H), 7.64 - 7.58 (m, 2H), 7.57 
6-oxpyidzi- 7.18 (m, 3H), 6.97 (s, 1H), 4.71 (s, 2H), 

o6 1(6H) yl -zn- 3.20 - 3.11 (m, 2H), 2.21 (s, 3H), 1.08 (t, N 0 1(6H)-yl)-N- 3)MH+3.  
N N thylcetaide3H) [M+H]+ 338.3 N ethylacetainide 

H 
0 

F N-((6
4F hydroxypyridin-3

yl)methyl)-2-(6

11-20 oxo-3-(4-(2,2,2- m/z 435.3 (M+H) 

N O trifluoroethoxy)ph 

enyl)pyridazin
H OH 1(6H)

yl)acetamide 
F 

O F 0 F 2-(3-(4
(difluoromethoxy) i/z 338.3(M+H) 

II-21 phenyl)-5-methyl
6-oxopyridazin

N 0 1(6H)-yl)-N
N ethylacetamide 
H 

0 

F 2-(2-oxo-2-(3

phenylazetidin-1

2 N yl)ethyl)-6-(4- m/z= 444.2 (M+H) 
II-22 N(2,2,2

N trifluoroethoxy)ph 

o enyl)pyridazin
3(2H)-one 

2-(2-oxo-2-(2
F phenylazetidin-1

yl)ethyl)-6-(4- m/z= 444.4 (M+H) 
11-23 (2,2,2

N 0 trifluoroethoxy)ph 
N Nenyl)pyridazin

0 3(2H)-one 
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F N-(4
F OH (hydroxymethyl)b 

enzyl)-2-(6-oxo-3- m/z 448.4(M+H) 

11-24 (4-(2,2,2

N 0 / trifluoroethoxy)ph 
I enyl)pyridazin

H 1(6H)
yl)acetamide 

oF N-((3
F F chloropyridin-4

N yl)methyl)-2-(6
II-25 N " oXo-3-(4-(2,2,2_ m/z =453.3 (M+H) 

N O C trifluoroethoxy)ph 

I enyl)pyridazin
H 1(6H)

yl)acetamide 

F N-((2-oxo-1,2

F F dihydropyridin-3
yl)methyl)-2-(6- m/z 435.4(M+H) 

11-26 N oxo-3-(4-(2,2,2

N O - trifluoroethoxy)ph 
N N enyl)pyridazin

O H 1(6H)
yl)acetamide 

[0251] In certain embodiments, the disclosure provides compounds of Formula (III') or (III) in 

Tables 3a-3c.  

TABLE3A 

Cmpd Structure Name NMR 
No. _ _ _ _ _ _ _ 

N-(2- 1H NMR (CDCl3, 400MIlz): 6 7.73 
chlorobenzyl)-2- 7.69 (m, 3H), 7.40 - 7.30 (m, 2H), 7.23 

Ia- -- 7.17 (m, 2H), 7.05 (d, 1H), 6.97 - 6.93 
(m, 2H), 6.89 - 6.81 (m, 1H), 4.93 (s, I1 oxopyridazin- 2H), 4.55 (d, 2H), 4.08 (q, 2H), 1.45 (t, 

N 1(6H)
H yl)acetamide 3H)[M+H]+398.2 

o N-(2- 1H NMR (CDCl3, 400MIllz): 6 7.74 
chlorobenzyl)-2- 7.69 (m, 3H), 7.38 - 7.30 (m, 2H), 7.24 

IIIa-2 iooxpn 7.17 (m, 2H), 7.06 (d, 1H), 6.98 - 6.91 
sopropoxyphenyl (m, 2H), 6.87 - 6.80 (m, 1H), 4.93 (s, 

N O CI )-6-oxopyridazin- 2H), 4.65 - 4.52 (m, 3H), 1.37 (d, 

N yl)acetamide 6H)[M+H]+ 412.2 
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0~ 

N-ethyl-2-(3-(4- 'H NMR (CDC 3, 400Mlz): 6 7.76 
methoxyphenyl)- 7.70 (m, 3H), 7.05 (d, 1H), 7.00 - 6.94 

IIJa-3 6-oxopyridazin- (m, 2H), 6.39 (s, 1H), 4.87 (s, 2H), 3.86 
N O   1(6H)- (s, 3H), 3.35 - 3.27 (m, 2H), 1.14 (t, 
N yl)acetamide 3H). [M+H]+ 288.2 

0 H 

0 N- 'H NMR (CDC 3, 400Mlz): 6 7.77 
(cyclohexylmethy 7.69 (m, 3H), 7.06 (d, 1H), 7.01 - 6.93 

1)-2-(3-(4- (m, 2H), 6.52 - 6.44 (m, 1H), 4.89 (s, 
IIJa-4 methoxyphenyl)- 2H), 3.86 (s, 3H), 3.11 (t, 2H), 1.72 

N O 6-oxopyridazin- 1.56 (m, 4H), 1.49 - 1.40 (m, 1H), 1.32 
N 1(6H)- 1.05 (m, 4H), 0.96 - 0.82 (m, 

O H yl)acetamide 2H)[M+H]+ 356.3 

o' 
2-(3-(4- 1H NMR (CDC 3, 400Mlz): 6 7.74 

methoxyphenyl)- 7.67 (m, 3H), 7.23 - 7.13 (m, 5H), 7.02 
Ila-5 6-oxopyridazin- 6.96 (m, 3H), 6.34 - 6.29 (m, 1H), 4.85 

"N O 1(6H)-yl)-N- (s, 2H), 3.87 (s, 3H), 3.56 - 3.50 (m, 2H), ~~~ ~~phenethylacetaii(, H~ 3 (n2 ) 
N phnehlaetm 2.80 (t, 2H)[M+H]+ 364.3 N "KN d 

0 H 

2-(3-(4- 1H NMR (CDC 3, 400Mlz): 6 7.76 
ethoxyphenyl)-6- 7.68 (m, 3H), 7.04 (d, 1H), 6.98 - 6.93 

IIJa-6 (m, 2H), 6.25 - 6.16 (m, 1H), 4.84 (s, 
N O 1(6H)-yl)-N- 2H), 4.13 - 4.04 (m, 3H), 1.44 (t, 3H), 

Nisopropylacetamni 1.15 (d, 6H)[M+H]+ 316.3 N 't de 

O H 

0 N-(2-chloro-5
fluorobenzyl)-2- 'H NMR (CDC 3, 400Mlz): 6 7.75 

IIJa-7 methoxyphenyl)- 7.05 (m, 2H), 6.99 - 6.91 (m, 4H), 4.95 
NO CI 6-oxopyridazin- (s, 2H), 4.51 (d, 2H), 3.87 - 3.86 (m, 3H) 

N 1(6H)- [M+H]+ 402.2 

O H yl)acetamide 

ol, N-(3- 1H NMR (CDC 3, 400Mlz): 6 7.75 
chlorobenzyl)-2- 7.70 (m, 3H), 7.24 - 7.21 (m, 3H), 7.17 

Iacl (3(4- 7.13 (m, 1H), 7.06 (d, 1H), 7.00 - 6.95 
la-8 N nethoxyphenyl)- (m, 2H), 6.82 - 6.76 (m, 1H), 4.96 - 4.94 

N 1(6H)- (m, 2H), 4.45 (d, 2H), 3.87 - 3.86 (m, 
Hyl)acetamide 3H) [M+H]+ 384.2 
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2-(3-(4- 'H NMR (CDC 3, 400Mlz): 6 7.74 
methoxyphenyl)- 7.69 (m, 3H), 7.38 - 7.35 (m, 2H), 7.31 

IIIa-9 6-oxopyridazin- 7.27 (m, 2H), 7.22 - 7.17 (m, 1H), 7.06 

N O 1(6H)-yl)-N-(2- (d, 1H), 6.98 - 6.95 (m, 2H), 6.61 (br. s, 
phenylpropan-2- 1H), 4.85 (s, 2H), 3.86 - 3.86 (m, 3H), 

H yl)acetamide 1.70 (6H, s) [M+H]+ 378.3 

0~ 

2-(3-(4- 1H NMR (CDC13, 400Mlz): 6 7.74 
methoxyphenyl)- 7.68 (m, 3H), 7.21 - 7.16 (m, 1H), 7.08 

IIla- 6-oxopyridazin- 6.95 (m, 6H), 6.63 - 6.57 (m, 1H), 4.94 
10 N 0 1(6H)-yl)-N-(3- (s, 2H), 4.44 (d, 2H), 3.86 (s, 3H), 2.30 

Sethylbenzyl)ace (s, 3H) [M+H]+ 364.3 
N'-ANtainide 

O 
H 

2-(3-(4- ' H NMR (CDC 3, 400Mlz): 6 7.73 
methoxyphenyl)- 7.69 (m, 3H), 7.64 - 7.47 (m, 3H), 7.39 

Ila- 6-oxopyridazin- 7.33 (m, 1H), 7.05 (d, 1H), 6.98 - 6.95 

1N O F 1(6H)-yl)-N-(2- (m, 2H), 6.76 - 6.70 (m, 1H), 4.93 (s, 

N F F (trifluoromethyl)b 2H), 4.65 (d, 2H), 3.87 - 3.86 (m, 3H) 
N enzyl)acetamide [M+H]+ 418.3 

0 N-(2,4

cl dichlorobenzyl)- 'H NMR (CDC 3, 400Mlz): 6 7.74 

Ila- 2-(3-(4- 7.69 (m, 3H), 7.34 - 7.30 (m, 2H), 7.18 
12 methoxyphenyl)- (dd, 1H), 7.05 (d, 1H), 6.98 - 6.96 (m, 

12N O ci 6-oxopyridazin- 2H), 6.89 - 6.83 (m, 1H), 4.92 (s, 2H), 
N 1(6H)- 4.50 (d, 2H), 3.87 (s, 3H) [M+H]+ 418.2 

O H yl)acetamide 

c N-(2- - H NMR (CDC 3, 400Mlz): 6 7.74 
chlorobenzyl)-2- 7.65 (m, 2H), 7.39 - 7.32 (m, 2H), 7.22 

Ila- F (3-(2-fluoro-4- 7.19(m, 2H), 7.02 (d, 1H), 6.82 - 6.76 
13 methoxyphenyl)- (m, 2H), 6.71 - 6.66 (m, 1H), 4.92 (s, 

N 0 6-oxoyrdazin- 2H), 4.56 (d, 2H), 3.85 (s, 3H) [M+H]+ 
_A,,I> 1(6H)-40.  

O H yl)acetamide 

O N-(2
chlorobenzyl)-2- 'H NMR (CDC 3, 400Mlz): 6 7.75 

IIla- cI (3-(3-fluoro-4- 7.71 (m, 3H), 7.32 - 7.31 (m, 1H), 7.26 

14 methoxyphenyl)- 7.24 (m, 1H), 7.19 - 7.15 (m, 1H), 7.07 
N o cI 6-oxopyridazin- (d, 1H), 6.98 - 6.95 (m, 3H), 4.95 (s, 2H), 
I N 1(6H)- 4.51 (d, 2H), 3.86 (s, 3H) [M+H]+ 418.2 

o H yl)acetamide 
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0 
2-(3-(4- 1H NMR (CDC 3, 400Mlz): 6 7.74 

methoxyphenyl)- 7.68 (m, 3H), 7.17 - 7.09 (m, 4H), 7.03 
Ila- 6-oxopyridazin- (d, 1H), 6.99 - 6.94 (m, 2H), 6.62 - 6.55 

15 N O 1(6H)-yl)-N-(4- (m, 1H), 4.92 (s, 2H), 4.43 (d, 2H), 3.86 
methylbenzyl)ace (s, 3H), 2.31 (s, 3H) [M+H]+ 364.3 

O H 

0 
2-(3-(4- 1H NMR (CDC 3, 400Mlz): 6 7.74 

methoxyphenyl)- 7.68 (m, 3H), 7.22 - 7.11 (m, 4H), 7.03 
IIa- 6-oxopyridazin- (d, 1H), 7.00 - 6.95 (m, 2H), 6.52 - 6.46 

16 ~ N O 1(6H)-yl)-N-(2- (m, 1H), 4.93 (s, 2H), 4.47 (d, 2H), 3.86 I inethylbenzyl)ace 
Ntinze (s, 3H), 2.29 (s, 3H) [M+H]+ 364.3 

OH 

0 N-(4
CI chlorobenzyl)-2- ,H NMR (DMSO-d6, 400Mz): 6 8.63 

Ila- (3-(4- (t, 1H), 7.98 (d, 1H), 7.76 - 7.73 (m, 2H), 
7methoxyphenyl)- 7.32 - 7.29 (m, 2H), 7.26 - 7.23 (m, 2H), 

17 N 6-oxopyridazin- 7.00 - 6.96 (m, 3H), 4.73 (s, 2H), 4.24 (d, 
N 1(6H)- 2H), 3.75 (s, 3H) [M+H]+ 384.3 

Hl' yl)acetamide 

N-(2
chlorobenzyl)-2- 'H NMR (CDC 3, 400Mlz): 6 7.76 

Ila- (3-(4- 7.67 (m, 3H), 7.40 - 7.28 (m, 4H), 7.23 

18 ethylphenyl)-6- 7.17 (m, 2H), 7.07 (d, 1H), 6.83 - 6.80 
N O ci oxopyridazin- (m, 1H), 4.94 (s, 2H), 4.56 (d, 2H), 2.70 
N 1(6H)- (q, 2H), 1.27 (t, 3H) [M+H]+ 382.3 

O H yl)acetamide 

2-(3-(4- H NMR (DMSO-d6,400MHz): 6 8.15 
cyclopropylpheny (t, 1H), 8.05 (d, 1H), 7.78 - 7.74 (m, 2H), 

Ila- 1)-6- 7.22 - 7.18 (m, 2H), 7.05 (d, 1H), 4.72 (s, 
19 oxopyridazin- 2H), 3.17 - 3.08 (m, 2H), 2.02 - 1.94 (m, 

N O 1(6H)-yl)-N- 1H), 1.08 - 0.99 (m, 5H), 0.77 - 0.71 (m, 
N N' ethylacetamide 2H) [M+H]+ 298.  

O H 

N-(1 -(2- 1H NMR (CDC 3, 400Mlz): 6 8.91 (s, chlorophenyl)cycl 1H), 8.01 (d, 1H), 7.77 - 7.74 (m, 2H), 
Ila- opropyl)-2-(3-(4- 7.61 - 7.58 (m, 1H), 7.44 - 7.41 (m, 1H), 
20 imethoxyphenyl)- 7.30 - 7.21 (m, 2H), 7.03 - 6.98 (m, 3H), NI O c 6-oxopyridazin

H N-X d- 4.65 (s, 2H), 3.82 (s, 3H), 1.16 - 1.05 (m, 

O H yl)acetamide 4H) [M+H]+ 410.2 
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0~ 

2-(3-(4- 1H NMR (CDC 3, 400Mlz): 6 7.77 
Ila- methoxyphenyl)- 7.70 (m, 3H), 7.06 (d, 1H), 7.00 - 6.95 
21 6-oxopyridazin- (m, 2H), 6.43 (s, 1H), 4.89 (s, 2H), 3.86 

N N`ehylemi (s, 3H), 2.83 (d, 3H) [M+H]+ 274.1 
N'-Ainethylacetainide 

0 
H 

O N-(2
chlorobenzyl)-2- 'H NMR (CDC 3, 400Mlz): 6 7.41 

Ila- (3-(4-methoxy-2- 7.30 (m, 3H), 7.27 - 7.24 (m, 1H), 7.22 

22 methylphenyl)-6- 7.18 (m, 2H), 7.01 (d, 1H), 6.81 - 6.77 
N 0 CI oxopyridazin- (m, 3H), 4.90 (s, 2H), 4.55 (d, 2H), 3.83 
I 1(6H)- (s, 3H), 2.34 (s, 3H) [M+H]+ 398.3 

O H yl)acetamide 

0lrN-(2- 1H NMR (CDC13, 400Mlz): 6 7.71 (d, chlorobenzyl)-2- 1H), 7.59 - 7.54 (m, 2H), 7.39 - 7.31 (m, 
Ila- (3-(4-methoxy-3- 2H), 7.22 - 7.18 (m, 2H), 7.04 (d, 1H), 
23 methylphenyl)-6- 6.89 - 6.83 (m, 2H), 4.93 (s, 2H), 4.55 (d, 

111 0oyndz- 2H), 3.88 (s, 3H), 2.26 (s, 3H) [M+H]+ 

H yl)acetamide 398.3 

O F N-(2- 'H NMR (CDC13, 400Mlz): 6 7.67 (d, chlorobenzyl)-2- 1H), 7.57 (d, 1H), 7.48 (d, 1H), 7.38 
Ila- (3-(3-fluoro-4- 7.30 (m, 2H), 7.24 - 7.17 (m, 2H), 7.09 
24 iethoxyphenyl)- 6.97 (m, 2H), 6.78 - 6.77 (m, 1H), 4.92 

IN A 1(6)- (s, 2H), 4.56 (d, 2H), 3.94 (s, 3H) 
I NI~ 1(6H)- [+] 0.  

H yl)acetamide [M+H]+402.2 

N-(1-(2- 1H NMR (CDC 3, 400Mlz): 6 7.73 
chlorophenyl)eth 7.70 (m, 3H), 7.32 - 7.27 (m, 2H), 7.23 

Ila- yl)-2-(3-(4- 7.14 (m, 2H), 7.06 (d, 1H), 6.99 - 6.93 
25 methoxyphenyl)- (m, 3H), 5.39 (dq, 1H), 4.96 - 4.85 (m, N N C 6-oxopyridazin- 2H), 3.86 (s, 3H), 1.48(d, 3H) [M+H]+ 

I N~~k~ 1(6H)-39.  

O H yl)acetamide 

N-(isoxazol-3
ylmethyl)-2-(3- 'H NMR (CDC 3, 400Mlz): 6 8.33 (s, 

Ila- 0 (4- 1H), 7.75 - 7.69 (m, 3H), 7.05 (d, 1H), 

26 N methoxyphenyl)- 7.00 - 6.90 (m, 3H), 6.37 (d, 1H), 4.93 (s, 
2N O 6-oxopyridazin- 2H), 4.58 (d, 2H), 3.86 (s, 3H) [M+H]+ 

N N 1(6H)- 341.3 

O H yl)acetamide 
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F N-ethyl-2-(3-(4

0 ((3-fluorooxetan
3

Ila- yl)methoxy)phen [M+H]+362.2 
27 yl)-6

IN oxopyridazin
I N 1(6H)

O H yl)acetamide 

0 2-(3-(4
methoxyphenyl)- 'H NMR (CDC1 3, 400IMlz): 6 8.59 (d, 
6-oxopyridazin- 1H), 8.48 - 8.44 (m, 2H), 7.76 - 7.71 (m, IIla- N 1(6H)-yl)-N- 3H), 7.35 - 7.29 (m, 1H), 7.07 (d, 1H), 

2N O (pyrazin-2- 6.99 - 6.96 (m, 2H), 4.98 (s, 2H), 4.65 (d, 
I ylmethyl)acetami 2H), 3.86 (s, 3H) [M+H]+ 352.3 

H de 

0 2-(3-(4
methoxyphenyl)- 'H NMR (DMSO-d6,400MHz): 6 8.18 
6-oxopyridazin- (t, 1H), 8.05 (d, 1H), 7.86 - 7.81 (m, 2H), 

Ila- 1(6H)-yl)-N- 7.07 - 7.03 (m, 3H), 4.74 (s, 2H), 3.83 
29 N 0 ((tetrahydro-2H- 3.82 (m, 5H), 3.26 (dt, 2H), 3.01 (t, 2H), 

0pyran-4- 1.70 - 1.54 (m, 3H), 1.22 - 1.10 (m, 2H) 
N yl)methyl)acetam [M+H]+ 358.3 

0 H ide 

2-(3-(4- 1H NMR (CDC13, 400Mlz): 6 8.47 
methoxyphenyl)- 8.45 (m, 1H), 7.77 - 7.69 (m, 3H), 7.64 

Ila- 6-0x)yl - (dt, 1H), 7.38 - 7.32 (m, 1H), 7.26 - 7.24 
30 N (m, 1H), 7.19 - 7.14 (m, 1H), 7.06 (d, 

I pylth)ca i 1H), 6.98 - 6.95 (m, 2H), 4.99 (s, 2H), 

ylne i 4.60 (d, 2H), 3.86 (s, 3H) [M+H]+ 351.3 
___0_ H de 

0 N-(isoxazol-4

ylmethyl)-2-(3- 'H NMR (DMSO-d6,400Mz): 6 8.82 

Ila- o-N (4- 8.81 (m, 1H), 8.68 - 8.63 (m, 1H), 8.52 

31 methoxyphenyl)- (s, 1H), 8.07 (d, 1H), 7.85 - 7.82 (m, 2H), 
N O 6-oxopyridazin- 7.09 - 7.03 (m, 3H), 4.78 (s, 2H), 4.21 (d, 

I N 1(6H)- 2H), 3.83 (s, 3H) [M+H]+ 341.2 

O H yl)acetamide 

0 2-(3-(4
methoxyphenyl)- 1H NMR (CDC 3, 400MHz): 6 8.47 (t, 6-oxopyridazin- 1H), 8.05 (d, 1H), 7.84 - 7.81 (m, 2H), lla- N-N 1(6H)-yl)-N-((1- 7.57 (s, 1H), 7.33 (s, 1H), 7.07 - 7.04 (m, 32 NN O iethyl-H- 3H), 4.74 (s, 2H), 4.14 (d, 2H), 3.83 (s, 

yl)methyl)acetamn 3H), 3.79 (s, 3H) [M+H]+ 354.3 

H ide 
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o' 2-(3-(4
methoxyphenyl)- 'H NMR (CDC 3, 400MHz): 6 7.72 
6-oxopyridazin- 7.65 (m, 3H), 7.39 (t, 1H), 7.01 (d, 1H), lla- 1(6H)-yl)-N-((1- 6.98 - 6.95 (m, 2H), 6.90 (d, 1H), 6.81 (d, 

N O midazol-2- 1H), 4.92 (s, 2H), 4.53 (d, 2H), 3.86 (s, 
N N yl)methyl)acetam 3H), 3.65 (s, 3H) [M+H]+ 354.3 

0 ide 

0 N-(isoxazol-5
ylmethyl)-2-(3- 1H NMR (CDC1 3, 400IMlz): 6 8.16 (d, 

Ila- N- (4 1H), 7.75 - 7.72 (m, 3H), 7.08 - 6.96 (m, 
34 N methoxyphenyl)- 4H), 6.22 - 6.18 (m, 1H), 4.93 (s, 2H), 

N 6-oxoyrdazin- 4.61 (d, 2H), 3.86 (s, 3H) [M+H]+ 341.3 I N~Jk~J1(6H)

O H yl)acetamide 

TABLE3B 

Compound Structure Name No.o 
0~~ 

N-(2-chlorobenzyl)-2-(3-(4

II1b-1 methoxyphenyl)-6

N O CI oxopyridazin-1(6H)
N yl)acetamide 

N- N 
0 H 

0~~ 

2-(3-(2-fluoro-4

IIlb-2 F NH methoxyphenyl)-6

N O oxopyridazin-1(6H)-yl)-N
N I(1H-indol-4-yl)acetamide 

O 
H 

0~~ 

N-(1H-indol-4-yl)-2-(3-(4

IIIb-3 NH methoxyphenyl)-6

NO oxopyridazin-1(6H)

, N yl)acetamide 
NZ 

0 H 
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0 

2-(3-(4-methoxyphenyl)-6

IIb-4 N oxopyridazin-1(6H)-yl)-N

N O (1 -methyl-1H-indol-4
yl)acetamide 

NZ 

O H 

0/

0 2-(3-(3,4-dihydro-2H
benzo[b][1,4]dioxepin-7-yl)

IIlb-5 6-oxopyridazin-1(6H)-yl)-N

N O (3

N isopropylphenyl)acetamide 

O H 

0" 
0 2-(3-(2,3

dihydrobenzo[b][1,4]dioxin
IIlb-6 6-yl)-6-oxopyridazin-1(6H)

N O F /yl)-N-(2

N N fluorophenyl)acetamide 

O 
H 

N-(2-(cyclohex-1-en-1

F yl)ethyl)-2-(3-(2-fluoro-4
IIlb-7 methoxyphenyl)-6

N O oxopyridazin-1(6H)

N N yl)acetamide 

O H 

0~~ 

N-(2,3-dihydro-1H-inden-2

IIlb-8 yl)-2-(3-(4-methoxyphenyl)

N O 6-oxopyridazin-1(6H)
N~ yl)acetamide 

N 
O H 

0~~ 

2-(3-(2-fluoro-4

II1b-9 F methoxyphenyl)-6

N O oxopyridazin-1(6H)-yl)-N

NI phenethylacetamide 

0 
H 
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0~~ 

N-(2,5 -dichlorophenyl)-2-(3 

IJlb-10 (4-methoxyphenyl)-6
N 0ci oxopyridazin-1(6H)

N C 
0 H 
0~ 

N-(2,4-dichlorophenyl)-2-(3

Illb-I I(4-methoxyphenyl)-6
N 0ci ci oxopyridazin-1(6H)

~N 
0H 

cl ~N-(3 -chlorobenzyl)-2-(3 -(4

IlIbh12 --C methoxyphenyl)-6
NN0 oxopyridazin-1(6H)

yl)acetamide 

0 H 

0~ 

N-(2,5-dichlorophenyl)-2-(3

Il1bb13 F (2-fluoro-4-methoxyphenyl)
-N 0Ci 6-oxopyridazin-1(6H)

yl)acetamide 
N N C 

0 H 

0~~ 

N-(2-(cyclohex-1I-en-1I
yl)ethyl)-2-(3 -(4

IJlb-14 methoxyphenyl)-6
N 0 oxopyridazin-1(6H)

fll yl)acetamide 
0 H 

0 11.  
N-(2,3

dihydrobenzo[b] [1,4] dioxin

JIb-15 F o) 6-yl)-2-(3-(2-fluoro-4
N methoxyphenyl)-6

oxopyridazin-1(6H)
N"KN y~ctmd 

0 H y~ctmd 
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0 1 1 

N-(2,3
dihydrobenzo[b] [1,4]dioxin

IJlb-16 o)6-yl)-2-(3-(4
a methoxyphenyl)-6

oxopyridazin-1(6H)

H~k yl)acetamide 
0 H 

0 2-(3-(2,3
dihydrobenzo[b] [1,4] dioxin

IJlb-17 F6-yl)-6-oxopyridazin-1I(6H)
yl)-N-(2

N fluorophenyl)acetamide 
0 H 

0~ 

N-isopropyl-2-(3-(4

Ib-18 methoxyphenyl)-6

N 0 oxopyridazin-1(6H)
yl)acetamide 

0H 

0~ 

2-(3-(2-fluoro-4

JIb-19 F methoxyphenyl)-6
NO0 oxopyri dazin-1I(6H)-yl)-N

isopropylacetamide 

0 H 
0~ 

N-benzyl-2-(3-(4

IJlb-20 methoxyphenyl)-6
NN0 oxopyridazin-1(6H)

9 yl)acetamide 

0 H 
0~~ 

N-(2-methoxybenzyl)-2-(3

IJlb-21 (4-methoxyphenyl)-6
N 0 0oxopyridazin-1(6H)

1, I yl)acetamide 

0 H 
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0~~ 

N-cyclopropyl-2-(3-(4

IJlb-22 methoxyphenyl)-6
NN0 oxopyridazin-1(6H)

I yl)acetamide 

0 H 

0~~ 

N-cyclopentyl-2-(3 -(4

IJlb-23 methoxyphenyl)-6
NO0 oxopynidazin-1(6H)

N.~.~L..NiII& ~yl)acetamide 

0H 

0. N-cycloheptyl-2-(3 -(3,4
dihydro-2H

IJlb-24 benzo[b] [1,4]dioxepin-7-yl)
~NO 6-oxopyridazin-1I(6H)

INN 'Noyl)acetamide 

0~~ 

0 0 HN-(2,5-dimethoxyphenyl)-2JIb-25 0(3-(4-methoxyphenyl)-6
N 0 oxopyridazin-1(6H)

N yl)acetamide 
oH4 

0 

0- F (R)-2-(3-(3,4-dihydro-2H
JJ~-26benzo[b] [1,4]dioxepin-7-yl)
Illb-266-oxopyridazin-1I(6H)-yl)-N

'NN (1-(4

N "'KN fluorophenyl)ethyl)acetamide 
0H 

0~ 

2-(3-(4-methoxyphenyl)-6

JIb-27 oxopyri dazin-1I(6H)-yl)-N
N 0 (3-methylpyridin-2

I yl)acetamide 
NN 

0 H 
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0~ 

N N-(benzo[d] [1,3]dioxol-5

JIb-28 yl)-2-(3-(4-methoxyphenyl)
0 6-oxopyridazin-1I(6H)C yl)acetamide 

0 H 

0~ 

N N-isobutyl-2-(3-(4

IJlb-29 methoxyphenyl)-6
N 0 oxopynidazin-1(6H)
I yl)acetamide 

0 H 

0~ 

2-(3-(4-methoxyphenyl)-6

Ilb-30 oxopyridazin-1(6H)-yl)-N
N 0 (4-phenylbutan-2

yl)acetamide 

0H 

NCI N-(4-chlorobenzyl)-2-(3 -(4

J1lbl3N methoxyphenyl)-6
N 0 oxopyridazin-1(6H)
N~~IL~.Nyl)acetamide 

0 H 

F N-(3-fluorobenzyl)-2-(3-(4
Il--3 F N methoxyphenyl)-6

N 0 oxopyridazin-1(6H)
yl)acetamide 

0 H 
0~ 

N N-(benzo[d] [1,3]dioxol-5

F yl)-2-(3-(2-fluoro-4
JIb-33 methoxyphenyl)-6

SN~ 0 oxopyridazin-1(6H)
N " oyl)acetamide 

0H 
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'N 0 N-(4-methoxybenzyl)-2-(3

Il3A '4 (4-methoxyphenyl)-6

~oxopyridazin-1(6H)
NI'A Nyl)acetamide 

0H 

0 "1 

'N N-(2,4-dichlorophenyl)-2-(3

Il1b-35 F (2-fluoro-4-methoxyphenyl)
'N 0Ci ci 6-oxopynidazin-1I(6H)

IN 
0 H 

N N 2-(3-(2-fluoro-4

I methoxyphenyl)-6
IJlb-36 Foxopyri dazin-1I(6H)-yl)-N

N 0 (4-phenylbutan-2
"kN yl)acetamide 

0 H 

0~~ 

'N N-(furan-2-ylmethyl)-2-(3

Illb-37(4-methoxyphenyl)-6
N 0 z oxopyridazin-1(6H)

yl)acetamide 

0 H 

0~~ 

'N N-(2-fluorobenzyl)-2-(3-(4

JIb-38 -'Nmethoxyphenyl)-6

N 0F oxopyridazin-1(6H)
yl)acetamide 

0 H 

0~~ 

'N N-(((2R)-bicyclo[2.2.1I]hept
5-en-2-yl)methyl)-2-(3-(4

JIb-39 methoxyphenyl)-6
N oxopyridazin-1(6H)

N" N yl)acetamide 

0H 
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0 " 

N-(2-chlorobenzyl)-2-(3

JIb-40 (3,4-dimethoxyphenyl)-6
~N 0O oxopyridazin-1(6H)9I yl)acetamide 

N- N 
0H 

0~~ 

N-cyclohexyl-2-(3 -(4

Il1bh41 methoxyphenyl)-6
N 0 oxopyridazin-1(6H)

jo yl)acetamide 

0 H 

0~~ 

2-(3-(2-fluoro-4

IJlb-42 F methoxyphenyl)-6
N 0 oxopyridazin-1I(6H)-yl)-N

I N~Jk~isobutylacetamide 

0 H 

2-cyclopentyl-N-(2-(3 -(4

Ilb-43 ethoxyphenyl)-6

N oxopyridazin-1(6H)
I I yl)ethyl)acetamide 

0H 

-~ N-(2,3
dihydrobenzo[b] [1,4]dioxin

IJlb-44 6-yl)-2-(3 -(4-ethylphenyl)-6
N 0 oxopyridazin-1(6H)

N yl)acetamide 
0 H 

N-cyclopentyl-2-(3 -(3,4

Ilb-45 dimethoxyphenyl)-6
NO0 oxopyridazin-1(6H)I N~~.N..~II& ~yl)acetamide 

0H 
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0 1-1 

F 2-(3-(2-fluoro-4

IJlb-46 F methoxyphenyl)-6
N 0 oxopyridazin-1I(6H)-yl)-N

I (4-fluorobenzyl)acetamide 

0 H 

0~~ 

N-(2-methoxyethyl)-2-(3-(4

Ilb-47 methoxyphenyl)-6
N 0 u oxopynidazin-1(6H)

I yl)acetamide 

0 H 

0~ 

N-isopentyl-2-(3-(4

JIb-48 methoxyphenyl)-6
N 0 oxopyridazin-1(6H)
N, yl)acetamide 

0H 

1 0 N-(3,4-dimethoxybenzyl)-2
Ilb-49 u (3-(4-methoxyphenyl)-6

N 0 oxopyridazin-1(6H)
yl)acetamide 

0 H 

F N-(4-fluorobenzyl)-2-(3-(4

JIb-50 methoxyphenyl)-6

N 0 oxopyridazin-1(6H)
I yl)acetamide 

0 H 

'N0 N-(3,4-dimethoxyphenethyl)

JIb-51 0 2-(3-(4-methoxyphenyl)-6
N 0 oxopyridazin-1(6H)

yl)acetamide 

0 H 
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0 "1~ 

N-(3 -chlorophenyl)-2-(3 -(4

JIb-52 ci methoxyphenyl)-6

NN0 oxopyridazin-1(6H)

N N 
0 H 
0~~ 

N-(furan-2-ylmethyl)-2-(3

Il1b-53 (4-methoxyphenyl)-6
N 0z oxopyridazin-1(6H)

yl)acetamide 

0 H 

N-benzyl-2-(3-(2-fluoro-4

Ilb-54 F methoxyphenyl)-6
N 0 oxopyridazin-1(6H)9 yl)acetamide 

0 H 

FF 2-(3-(2-fluoro-4
Ilb-55 F- methoxyphenyl)-6

N 0 oxopyridazin-1(6H)-yl)-N
(3-fluorobenzyl)acetamide 

0H 

0~ 

N-(4-isopropylphenyl)-2-(3

JIb-56 (4-methoxyphenyl)-6
N 0 oxopyridazin-1(6H)

N yl)acetamide 
N 

0 H 

0~~ 

2-(3-(2-fluoro-4

Ilb-57 F methoxyphenyl)-6
N 0 oxopyridazin-1(6H)-yl)-N

N.. _A isopentylacetamide 

0H 
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0~~ 

N-cyclopropyl-2-(3-(2

IJlb-58 F fluoro-4-methoxyphenyl)-6
N 0 oxopyridazin-1(6H)

I yl)acetamide 

0 H 

0~~ 

2-(3-(4-methoxyphenyl)-6

Il1b-59 oxopyridazin-1I(6H)-yl)-N
N 0 (6-methylpynidin-2

I yl)acetamide 
N" 

0 H 
0 "1 

I N-cyclohexyl-2-(3-(2-fluoro

Illb-60 F 4-methoxyphenyl)-6
N 0 oxopyridazin-1(6H)

II yl)acetamide 

0 H 

TABLE3C 

Cmpd Structure Name 
No.  

-~ N-(3 -ethylphenyl)-2-(6-oxo-3 -(p
l IJ c-1 tolyl)pyri dazin-1I(6H)

IN 0 yl)acetamide 

0 H 

(S)-N-(sec-butyl)-2-(6-oxo-3-(p
lllc-2 tolyl)pyri dazin-1I(6H)

IN~JN\LI yl)acetamide 

lllc-3 I 2-(6-oxo-3 -(p-tolyl)pyridazin

"N 0 1(6H)-yl)-N-phenethylacetamide 

0 H 
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I N 
N-cycloheptyl-2-(6-oxo-3 -(p

JJlc-4 tolyl)pyridazin-1(6H)
I yl)acetamide 

1_ 0 H 

"I N-cyclopentyl-2-(6-oxo-3-(p
JJlc-5 tolyl)pyridazin-1(6H)

IN yl)acetamide 

0 H 

-~ N-cyclohexyl-2-(6-oxo-3-(p
JJlc-6 tolyl)pyridazin-1I(6H)

N 0 yl)acetamide 

0 H 

0~~ 

2-(3-(4-methoxyphenyl)-6
JJlc-7 oxopyridazin-1I(6H)-yl)-N

N 0 methyl-N-phenylacetamide 

N' 

N 2-(2-(3,4-dihydroquinolin-1I(2H)

JJlc-8 yl)-2-oxoethyl)-6-(4
N 0 ethoxyphenyl)pyridazin-3 (2H)

I 3I N one 

0 

0 

6-(3,4-dimethoxyphenyl)-2-(2
JJlc-9 oxo-2-(pyrrolidin-1

I yl)ethyl)pyridazin-3 (2H)-one 
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0~~ 

111c- 6-(4-methoxyphenyl)-2-(2-oxo-2
10 (pyrrolidin-1I-yl)ethyl)pyridazin

N 0 3(2H)-one 

0~~ 

1-(2-(3 -(4-methoxyphenyl)-6
IJ1c- NZoxopyridazin-1(6H)
I1IN1 yl)acetyl)piperidine-4

N)No carboxamide 

______NH
2 

0~~ 

2-(2-(4-(3

111c- N 0chlorophenyl)piperazin-lI-yl)-2
12 oxoethyl)-6-(4

methoxyphenyl)pyridazin-3(2H)
0 one 

111c- 6-(4-methoxyphenyl)-2-(2-oxo-2
13 NO (4-(pyridin-2-yl)piperazin-1I

N yl)ethyl)pyridazin-3 (2H)-one 

111c- N-(2-chlorobenzyl)-2-(3-(4
14 N I chlorophenyl)-6-oxopyridazin

N 0 9 1CI1(6H)-yl)acetamide 
IN 

___ 0 H 

111c- 2-(3 -(4-chlorophenyl)-6

15 oxopyridazin-1I(6H)-yl)-N
N 0k isopropylacetamide 

0 H 
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F 

/1c 2-(3 -(4-fluorophenyl)-6
16c-/ oxopyridazin-1I(6H)-yl)-N-(1 

16 N 0 - methyl-1H-indol-4-yl)acetamide 

NZK 
0H 

F 

111c- N-(tert-butyl)-2-(3 -(4

17 Nfluorophenyl)-6-oxopyri dazin
I 1(6H)-yl)acetamide 

0H 

F 

111c- 2-(3 -(4-fluorophenyl)-6
18 N 0 oxopyridazin-1I(6H)-yl)-N

N (pentan-3 -yl)acetamide 

0H 

1J1c- NH 2-(3 -(4-chlorophenyl)-6
19 /oxopyridazin-1I(6H)-yl)-N-(1 H

IN -0 indol-4-yl)acetamide 
NI JN 

N 

/1c 2-(3-(4-chlorophenyl)-6
IJ~c /Noxopyridazin-1I(6H)-yl)-N-(1 

20N 0 - ~ methyl-1H-indol-4-yl)acetamide 

0 H 

c I 

1J1c- 2N 2-(3 -(4 -chl orophenyl) -6 
21 NZoxopyri dazin -1I(6H)-yl) -N-(1 H

N 0 indol-6-yl)acetamide 

0H 
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CI 

nIle- 2-(3-(4-chlorophenyl)-6
22 NH oxopyridazin-1I(6H)-yl)-N-(1H

I 0~N indol-5-yl)acetamide 

IJIc- 2-(3 -(4-chlorophenyl)-6
23 oxopyridazin-1I(6H)-yl)-N-(223 N 0~jj methoxyphenyl)acetamide 

0H 

cI 

IJIc- 2-(3-(4-chlorophenyl)-6
24 N 0 oxopyridazin-1(6H)-yl)-N-(3

I ~ Nmethylpyridin-2-yl)acetamide 

0 H 

IJIc- 2-(3-(4-chlorophenyl)-6
25 I I oxopyridazin-1I(6H)-yl)-N-(2,4

25N 0 0 0 dimethoxyphenyl)acetamide 

0 H 

IJIc- N-(5-chloro-2-methoxyphenyl)-2
26 (3-(4-chlorophenyl)-6

26 NI oxopyridazin-1I(6H)-yl)acetamide 
CI) 

0H 

IJIc- 2-(3 -(4-chlorophenyl)-6
27 Foxopyridazin-1I(6H)-yl)-N-(2

~N 0 fluorophenyl)acetamide 

oH 
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cI 

111c- N-(2-chlorophenyl)-2-(3-(4
28 N ol' chlorophenyl)-6-oxopyridazinI 1(6H)-yl)acetamide 

0H 

111c- 2-(3 -(4-chlorophenyl)-6
29 oxopyridazin-1I(6H)-yl)-N-(2,5
29 N 0 0dimethoxyphenyl)acetamide 

N N 0 

111c- r,(S)-N-(sec-butyl)-2-(3 -(4
30 N Chlorophenyl)-6-oxopyridazin

I 1(6H)-yl)acetamide 

0H 

F 

111c- N-(2,4-dimethoxyphenyl)-2-(3 -(4
31 I I fluorophenyl)-6-oxopyri dazin

31 N 0 -~1(6H)-yl)acetamide 

NAN 
___ 0 H 

111c- N-benzyl-2-(3-(4-chiorophenyl)
32 I6-oxopyri dazin-1I(6H)-yl)-N

~N 0 9methylacetamide 

111c-'1 02-(3-(4-chlorophenyl)-6
33~c oxopyridazin-1(6H)-yl)-N-(3

N 0 isopropoxypropyl)acetamide 

N~N 
0 H 
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CI 

111c- - CI N-(3 -chlorobenzyl)-2-(3 -(4
34 Ichlorophenyl)-6-oxopyridazin

N 1(6H)-yl)acetamide 

111c- 2-(3-(4-chlorophenyl)-6

35 oxopyridazin-1I(6H)-yl)-N
NN0 isobutylacetamide 

111c- 2-(3-(4-chlorophenyl)-6
36 oxopyridazin-1I(6H)-yl)-N

NN 0 cyclopropylacetamide 
N"A1NA 

0 H 

111c- 2-(3 -(4-chlorophenyl)-6
37 oxopyridazin-1I(6H)-yl)-N

NN 0 cyclopentylacetamide 

0 H 

111c- N-(2-chlorophenyl)-2-(3-(4
38 chlorophenyl)-6-oxopyridazin

NN 0 - ~1(6H)-yl)acetamide 
N~AN 

0__ H ci 

111c- 2-(3-(4-chlorophenyl)-6
39 oxopyridazin-1I(6H)-yl)-N

N 0 K>cyclohexylacetamide 

___ 0 H 
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Br 

111c- 2-(3-(4-bromophenyl)-6
40 oxopyridazin-1I(6H)-yl)-N

N 0 ~J isopropylacetamide 

Br 

111c- 2-(3-(4-bromophenyl)-6
41 N oxopyridazin-1I(6H)-yl)-N

I 0~~~- cyclopentylacetamide 

0 H 

Br 

111c- 2-(3-(4-bromophenyl)-6
42 oxopyridazin-1I(6H)-yl)-N

~N 0 ylhxlctmd 

0 H 

F 

111c- ~~~F' -3furbny)2(-4 

43 NZ fluorophenyl)-6-oxopyri dazin

-N N 

0H 

F 

111c- N-(2-(1H-indol-3-yl)ethyl)-2-(3

44 N H (-loohnl--xprdz 
N 0 1(6H)-yl)acetamide 

0H 

F 

111c- IN-(2-fluorophenyl)-2-(3-(4
45 F fluorophenyl)-6-oxopyri dazin

IN 0~jj 1(6H)-yl)acetamide 

oH 
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F 

111c- 6-(4-fluorophenyl)-2-(2-oxo-2
46 ~(pyrrolidin-1I-yl)ethyl)pyridazin

N 0 3(2H)-one 
_NC 

IJ1c- N-(2-chlorobenzyl)-2-(6-oxo-3
47N 0 cI phenylpyridazin-1I(6H)

I yl)acetamide 

0 H 

11e- 1-2(yloe-I-en- I-yl)ethyl)

48I 1(6H)-yl)acetamide 

0 H 

-1c N-(1H-indol-5-yl)-2-(6-oxo-3

49 N 0 -phenylpyridazin-1I(6H)

49 1jI 0 yl)acetamide 

H 

111c- /NH N-(1H-indol-4-yl)-2-(6-oxo-3
50N O phenylpyridazin-1I(6H)50I yl)acetamide 

0 H 

111c- 2-(6-oxo-3 -phenylpyridazin
51c ~ N 0 -~1(6H)-yl)-N-(l 

52 N.~K I (triluoromehylopheyl)acetamide 

0 H 

F F 
________F 
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nIle- 2-(6-oxo-3 -phenylpyridazin
53 1(6H)-yl)-N-(3

N~~lk~Nphenylbutyl)acetamide 

0 H 

I~- oc l N-(2,4-dichlorophenyl)-2-(6-oxo

N yl)acetamide 

0H 

IJIc- N-((4-ethylcyclohexyl)methyl)-2
55 N 0 (6-oxo-3-phenylpyridazin-1(6H)I N~L~r ~yl)acetamide 

IJIc- clN-(2-chlorophenyl)-2-(6-oxo-3

56N 0 C phenylpyridazin-1I(6H)
yl)acetamide 

IJIc- (S)-N-(sec-butyl)-2-(6-oxo-3 
57N 0 phenylpyridazin-1I(6H)

I yl)acetamide 

IJIc- N-(2-methoxyphenyl)-2-(6-oxo-3
58N 0 phenylpyridazin-1I(6H)

I ) j yl)acetamide 

N-(cyclohex-1I-en- I-yl)-N
IJIc- N 0 cyclopropyl-2-(6-oxo-3 
59 Iphenylpyridazin-1I(6H)

N kN yl)acetamide 
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II1c- N-(2-(indolin-1-yl)ethyl)-2-(6

60 N O N oxo-3-phenylpyridazin-1(6H)60 yl)acetamide 

N 
O H 

F N-(2-(2-fluorophenyl)-2
IIIc- methylpropyl)-2-(6-oxo-3
61 N JO phenylpyridazin-1(6H)

N Nyl)acetamide 

O 
H 

I1c- C1 N-(5-chloro-2-methoxyphenyl)-2

62 N O (6-oxo-3-phenylpyridazin-1(6H)

N 
yl)acetamide 

o H 0 s 

I1c- N-isopropyl-2-(6-oxo-3

63 N O phenylpyridazin-1(6H)
N yl)acetamide 
N 

O 
H 

0 aN-(2,3
IIc- 0 dihydrobenzo[b][1,4]dioxin-6-yl)
64 NJO 2-(6-oxo-3-phenylpyridazin

N N1(6H)-yl)acetamide 

O 
H 

I1c- N-cyclopropyl-2-(6-oxo-3- [0252] Skeletal IC50 

65 N O phenylpyridazin-1(6H)- values of compounds 
I yl)acetamide 

of the disclosure 

O H appear in Table 4A.  

TABLE4A 

I1c- N-(2-fluorophenyl)-2-(6-oxo-3

66 N O F phenylpyridazin-1(6H)
6N yl)acetamide 

O 
H 
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Cmpd No. IC50 Cmpd No. IC50 Cmpd No. IC50 

1-1 A 1-11 B 1-21 B 

1-2 A 1-12 B 1-22 B 

1-3 A 1-13 B 1-23 B 

1-4 A 1-14 B 1-24 B 

1-5 A 1-15 B 1-25 C 

1-6 B 1-16 B 1-26 C 

1-7 A 1-17 B 1-27 C 

1-8 A 1-18 B 1-28 C 

1-9 A 1-19 B 1-29 C 

1-10 B 1-20 B 1-30 C 

1-31 C 1-41 B 1-51 A 

1-32 C 1-42 B 1-52 A 

1-33 C 1-43 B 1-53 A 

1-34 B 1-44 A 1-54 A 

1-35 B 1-45 C 1-55 B 

1-36 A 1-46 A 1-56 A 

1-37 B 1-47 A 1-57 A 

1-38 A 1-48 A 1-58 B 

1-39 B 1-49 B 1-59 A 

1-40 B 1-50 A 1-60 A 

1-61 A 1-71 A 1____81 _______ 

1-62 A 1-72 A 

1-63 A 1-73 A 

1-64 A 1-74 B 

1-65 C 1-75 B 

1-66 A 1-76 B 

1-67 A 1-77 B 

1-68 A 1-78 B 

1-69 A 1-79 C 
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Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

1-70 A 1-80 C 

A = IC 50 is less than or equal to 10 M; B = IC 5 0 is greater than 10 M and less than 100 jM; C= IC50 is 

greater than 100 jM.  

[0253] Skeletal IC 5 0 values of compounds of the disclosure appear in Table 4B 

TABLE4B 

Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

11-1 A 11-11 B 11-21 C 

11-2 A 11-12 B 11-22 A 

11-3 A 11-13 B 11-23 A 

11-4 A 11-14 B 11-24 C 

11-5 A 11-15 B 11-25 C 

11-6 A 11-16 B 11-26 B 

11-7 A 11-17 B 

11-8 A 11-18 B 

11-9 A 11-19 B 

11-10 A 11-20 C 

A = IC 50 is less than or equal to 10 jM; B= ICso is greater than 10 M and less than 100 jM; C= IC50 is 

greater than 100 jM.  

[0254] Skeletal IC 5 0 values of compounds of the disclosure appear in Table 4C.  

TABLE4C 

Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

I1a-I A 1I1a-1I A IIIa-21 B 

IIIa-2 A II1a-12 A IIIa-22 B 

IIIa-3 A II1a-13 A IIIa-23 B 

IIIa-4 A II1a-14 A IIIa-24 B 

II1a-5 A I1a-15 A IIIa-25 B 

IIIa-6 A IIla-16 A IIIa-26 B 

IIIa-7 A IIla-17 A IIIa-27 B 

IIIa-8 A IIla-18 A IIIa-28 C 

IIIa-9 A IIla-19 A IIIa-29 C 
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Cmpd No. IC50 Cmpd No. IC50 Cmpd No. IC50 

Ila-l10 A JJla-20 BJJla-30 

JJla-31 C JIb-7 A JIb-17 A 

JJla-32 C JIb-8 A JIb-18 B 

JJla-33 C JIb-9 A JIb-19 B 

JJla-34 C IJlb-lO A JIb-20 B 

JIb -I A IJlb-II A JJlb-21 B 

JJlb-2 A Jlb -12 A JJlb-22 B 

JJlb-3 A JJlb-13 A JJlb-23 B 

JJlb-4 A Jlb -14 A JJlb-24 B 

JJlb-5 A JJlb-15 A JJlb-25 B 

JJlb-6 A JJlb-16 A JJlb-26 B 

JJlb-27 B JJlb-37 B JJlb-48 C 

JJlb-28 B JJlb-38 C JJlb-49 C 

JJlb-29 B JJlb-39 C JJlb-50 C 

Illb-30 B Illb-40 C JJlb-51 C 

JJlb-31 B JJlb-41 C JJlb-52 C 

JJlb-32 B JJlb-43 C JJlb-53 C 

JJlb-33 B JJlb-44 C JJlb-54 C 

JJlb-34 B JJlb-45 C JJlb-55 C 

JJlb-35 B JJlb-46 C JJlb-56 C 

JJlb-36B lb4 l-5c 

JJlb-58 JJIlc- 16 AJJlc-33B 

JJlb-59 C JJ~c- 19 A JJ~c-3 5 B 

Illb-60 C JJ~c-20 A JJ~c-3 8 A 

JJ~c-1I A JJ~c-22 A JJ~c-40 B 

JJ~c-2 A JJ~c-23 A JJ~c-44 B 

JJ~c-3 A JJ~c-27 B JJ~c-47 B 

JJ~c-4 B JJ~c-28 A JJ~c-48 A 
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Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

IIIc-5 B IIIc-30 B IIIc-49 A 

IIIc-6 B IIIc-31 B IIIc-50 B 

IIIc-7 B IIIc-32 B IIIc-51 A 

IIIc-52 B IIIc-65 C 

IIIc-53 B IIIc-66 C 

IIIc-54 B 

IIIc-55 B 

IIIc-56 B 

IIIc-57 B 

IIIc-58 B 

IIIc-62 C 

IIIc-63 C 

IIIc-64 C 

A = IC 5 0 is less than or equal to 10 M; B= IC 5 0 is greater than 10 pM and less than 100 pM; C 

= IC 5 0 is greater than 100 pM.  

[0255] Certain compounds of disclosure have cardiac IC5 0 values as in Table 5A.  

TABLE5A 

Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

I-1 C I-11 C 1-21 C 

1-2 C 1-12 C 1-22 C 

1-3 C 1-13 C 1-23 C 

1-4 C 1-14 C 1-24 C 

1-5 C 1-15 C 1-25 C 

1-6 C 1-16 C 1-26 C 

1-7 C 1-17 C 1-27 C 

1-8 C 1-18 C 1-28 C 

1-9 C 1-19 C 1-29 C 

1-10 C 1-20 C 1-30 C 
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Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

1-31 C 1-51 C 1-61 B 

I-32 C I-52 C I-62 C 

1-33 C 1-53 C 1-63 C 

I-34 C I-54 C I-64 B 

1-35 C 1-55 C 1-65 C 

I-36 C I-56 B I-66 C 

I-37 C I-57 C I-67 C 

I-44 C I-58 C I-68 C 

I-45 C I-59 C I-69 C 

I-50 C I-60 C I-70 C 

I-71 C I-81 C 

1-72 C 

1-73 C 

1-74 C 

I-75 C 

1-76 C 

1-77 C 

I-78 C 

1-79 C 

I-80 C 

A= IC 50 is less than or equal to 10 jM; B= IC50 is greater than 10 M and less than 100 jM; C= IC5 0 is 

greater than 100 jM.  

[0256] Certain compounds of disclosure have cardiac IC5 0 values as in Table 5B.  

TABLE5B 

Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

II-1 B 1-12 C 1-22 C 

11-2 C 11-13 C 11-23 C 

11-3 C 11-14 C 11-24 C 

11-4 C 11-15 C 11-25 C 

11-5 C 11-16 C 11-26 C 
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Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

11-6 C 11-17 C 

11-7 B 11-18 C 

11-9 C 11-19 C 

11-10 C 11-20 C 

II-11 C 11-21 C 

A = IC 50 is less than or equal to 10 M; B = IC 5 0 is greater than 10 M and less than 100 jM; C= IC5 0 is 
greater than 100 jM.  

[0257] Certain compounds of disclosure have cardiac IC5 0 values as in Table 5C.  

TABLE 5C 

Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

I1a-I C I1a-1I C IIIa-21 C 

IIIa-2 C IIla-12 C IIIa-22 C 

IIIa-3 C IIla-13 C IIIa-23 C 

IIIa-4 C IIla-14 C IIIa-24 C 

II1a-5 C IIla-15 C IIIa-25 C 

IIIa-6 C IIla-16 C IIIa-26 C 

IIIa-7 C IIla-17 C IIIa-27 C 

IIIa-8 C IIla-18 C IIIa-28 C 

IIIa-9 C IIla-19 C IIIa-29 C 

IIa-10 C IIIa-20 C IIIa-30 C 

IIIa-31 C IIIb-7 C IIIb-17 C 

IIIa-32 C IIIb-8 C IIIb-18 C 

IIIa-33 C IIIb-9 C IIIb-19 C 

IIIa-34 C IlIb-10 C IIIb-20 C 

11b-I C IIb-1I C IIb-21 C 

IIb-2 C IIb-12 C IIb-22 C 

IIb-3 C IIb-13 C IIb-23 C 

IIb-4 B IIb-14 C IIb-24 C 

IIb-5 B IIb-15 C IIb-25 C 

IIb-6 B IIb-16 C IIb-26 C 
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Cmpd No. IC50 Cmpd No. IC50 jCmpd No. IC50 

JIb-27 C JIb-37 C JIb-47 C 

JIb-28 C JIb-38 C JIb-48 C 

JIb-29 C JIb-39 C JIb-49 C 

JIb-30 B JIb-40 C JIb-50 C 

JIb-31 C JIb-41 C JIb-51 C 

JIb-32 C JIb-42 C JIb-52 C 

JIb-33 C JIb-43 C JIb-53 C 

JIb-34 C JIb-44 C JIb-54 C 

JIb-35 C JIb-45 C JIb-55 C 

JIb-36 C JIb-46 C JIb-56 C 

JIb-57 C JJ~c-7 C JJ~c-21 C 

JIb-58 C JJlc-8 C JJ~c-22 C 

JIb-59 C JJIc-9 C JJ~c-23 C 

IIlb-60 C IJIc-l C0 c Ilc-24 C 

JJ~c-1 C JJIlc-1 C I cIlc-25 C 

Il~c-2 C Il~c- 14 C Il~c-26 C 

Il~c-3 C Il~c- 15 C Il~c-27 C 

Il~c-4 C Il~c- 16 C Il~c-28 B 

Il~c-5 C JJ~c- 19 C Il~c-29 C 

Il~c-6 C Il~c-20 B Il~c-30 C 

Il~c-31 C Il~c-41 C Il~c-51 C 

Il~c-32 C Il~c-42 C Il~c-52 C 

Il~c-33 C Il~c-43 C Il~c-53 C 

Il~c-34 C Il~c-44 C Il~c-54 C 

Il~c-3 5 C Il~c-45 C Il~c-55 C 

Il~c-36 C Il~c-46 C Il~c-56 C 

Il~c-37 C Il~c-47 C Il~c-57 C 

Il~c-3 8 C Il~c-48 C Il~c-58 C 
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Cmpd No. IC5o Cmpd No. IC5o Cmpd No. IC5o 

II1c-39 C II1c-49 C II1c-59 C 

II1c-40 C II1c-50 C II1c-60 C 

II1c-61 C 

II1c-62 C 

II1c-63 C 

II1c-64 C 

II1c-65 C 

II1c-66 C 

[0258] A = IC 5 0 is less than or equal to 10 M; B= IC 5 0 is greater than 10 pM and less than 100 

pM; C= IC5 0 is greater than 100 pM.  

[0259] While preferred embodiments of the present invention have been shown and described 

herein, it will be obvious to those skilled in the art that such embodiments are provided by way 

of example only. Numerous variations, changes, and substitutions will now occur to those 

skilled in the art without departing from the invention. It should be understood that various 

alternatives to the embodiments of the invention described herein may be employed in practicing 

the invention. It is intended that the following claims define the scope of the invention and that 

methods and structures within the scope of these claims and their equivalents be covered 

thereby.  
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A compound represented by Formula (I'): 

R1A 

x 11 x 

(R7)I 

N 0 
N R 

0 R25  ('); 

or a salt thereof, wherein: 

each X is independently selected from C(R), N, and N*(-O-), wherein at least one X is N or 

N*(-0-); 

A is selected from -0-, -NR4-, -CR5 R6-, -C(O)-, -S-, -S(O)-, and -S(0)2-; 

R' is selected from: 

C1-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 10, -SR10, -N(Ri0)2, -C(O)R10, -C(O)N(Ri0 )2, -N(Rio)C(O)Rio, -C(O)ORio, 

-OC(O)R1o, -N(Rio)C(O)N(Ri 0)2, -OC(O)N(Rio)2, -N(Rio)C(O)ORio, -S(O)R10 , 

-S(O) 2Rio, -N02, =0, =S, =N(R10), -CN, C3-10 carbocycle and 3- to 10-membered 

heterocycle, wherein the C3-10 carbocycle and 3- to 10-membered heterocycle are 

each optionally substituted with one or more R9 ; and 

C3-10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , -SR10 , -N(Ri0 )2, -C(O)R10 , -C(O)N(Rio)2, -N(Rio)C(O)Rio, 

-N(Rio)C(O)N(Ri 0)2, -OC(O)N(Ri 0)2, -N(Rio)C(O)ORio, -C(O)ORio, -OC(O)Ro, 

-S(O)R 10, -S(O)2Rio, -N2, =0, =S, =N(R10), -CN, C1-6 alkyl, C2-6 alkenyl, and 

C2-6 alkynyl, wherein the C1-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl are each 

optionally substituted with one or more R9 ; or 

R 1 together with R3 form a 5- to 10-membered heterocycle or C5-ia 

carbocycle, wherein the 5- toO -membered heterocycle or C5-ia carbocycle is 

optionally substituted with one or more R9; or R 1 together with R 5 forma 3- to 10

membered heterocycle or C3-10 carbocycle, wherein the 3- to 10-membered 

heterocycle or C3-10 carbocycle is optionally substituted with one or more R9; or R1 
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together with R4 form a 3- toO -membered heterocycle, wherein the 3- to 10

membered heterocycle is optionally substituted with one or more R9; 

R2 is selected from: 

hydrogen, and C1-6 alkyl; or 

R2 together with R2 form a 3- to 6-membered heterocycle, wherein the 3

to 6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -N02, -NH2, =0, =S, 

-O-C1-6 alkyl, -S-C1-6 alkyl, -N(CI-6 alkyl)2, -NH(CI-6 alkyl), CI-6 alkyl, C-6 

haloalkyl, C2-6 alkenyl, C2-6 alkynyl, C3-10 carbocycle, and 3- to 10-membered 

heterocycle; 

R2 is selected from: 

C1-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 10, -SR10, -N(Ri0 )2, -C(O)R10 , -C(O)N(R0 )2, -N(Rio)C(O)Rio, 

-N(Rio)C(O)N(Ri 0)2, -OC(O)N(Ri 0)2, -N(Rio)C(O)ORio, -C(O)ORio, -OC(O)R10 , 

-S(O)R 10, -S()2Rio, -N2, =0, =S, =N(R10), -CN, C3-10 carbocycle and 3- to 10

membered heterocycle, wherein the C3-10 carbocycle and 3- to 10-membered 

heterocycle are each optionally substituted with one or more R9; and 

C3-10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from: 

halogen, -OR10 , -SR10 , -N(Ri0 )2, -C(O)R10 , -C(O)N(Rio)2, -N(Rio)C(O)Rio, 

-N(Rio)C(O)N(Ri 0)2, -OC(O)N(Ri 0)2, -N(Rio)C(O)ORio, -C(O)ORio, -OC(O)R10 , 

-S(O)R 10, -S(O)2Rio, -N2, =0, =S, =N(R10), -CN, CI-6 alkyl, and C3-10 

carbocycle, wherein the CI-6 alkyl, and C3-10 carbocycle are optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

-N(Ri)2, -N2, and -CN; or 

R2 together with R2' form a 3- to 6-membered heterocycle, wherein the 3

to 6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -N02, -NH2, =0, =S, 

-0-CI-6 alkyl, -S-C1-6 alkyl, -N(CI-6 alkyl)2, -NH(CI-6 alkyl), CI-6 alkyl, C-6 

haloalkyl, C2-6 alkenyl, C2-6 alkynyl, C3-10 carbocycle, and 3- to 10-membered 

heterocycle; 

R3 , R , and R 6 are each independently selected from: 

165



hydrogen, halogen, -ORio, -SRio, -N(Ri)2, -N02, and -CN; and 

C1-6 alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10, -N(Ri)2, -N02, and -CN; or 

R3 together with R1 form a 5- to 10-membered heterocycle or Cs-10 

carbocycle, wherein the 5- toO -membered heterocycle or C5-ia carbocycle is 

optionally substituted with one or more R9; or R t ogether with R 1 forma 3- to 10

membered heterocycle or C3-10 carbocycle, wherein the 3- to 10-membered 

heterocycle or C3-10 carbocycle is optionally substituted with one or more R9

R4 is selected from: 

hydrogen; and 

CI-6 alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10, -N(Ri)2, -N02, and -CN; or 

R4 together with R1 form a 3- to 10-membered heterocycle, which is 

optionally substituted with one or more R9

R 7 and R' are each independently selected from: 

halogen, -OR10, -SR10, -N(Ri)2, -N02, -CN, and C1-6 alkyl optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 10, -SR 10, -N(Ri)2, -N02, and -CN; 

each R9 is independently selected from: 

halogen, -OR10 , -SR10 , -N(Ri0 )2, -C(O)R10 , -C(O)N(Rio)2, -N(Rio)C(O)Rio, 

-N(Rio)C(O)N(Ri 0)2, -OC(O)N(Ri 0)2, -N(Rio)C(O)ORio, -C(O)ORio, -OC(O)R10 , 

-S(O)R 10, -S(O)2Rio, -NO2, =0, =S, =N(R 10), and -CN; and 

C1-3 alkyl, C2-3 alkenyl, and C2-3 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 10, -SR10, -N(Ri0 )2, -C(O)R10 , -C(O)N(R 0 )2, -N(Rio)C(O)Rio, 

-N(Rio)C(O)N(Ri)2, -OC(O)N(Ri 0)2, -N(Rio)C(O)ORio, -C(O)ORio, -OC(O)R10 , 

-S(O)R 10, -S(O)2Rio, -N2, =0, =S, =N(R10), and -CN; 

each R10 is independently selected from: 

hydrogen; and 

CI-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-CN, -OH, -SH, -N02, -NH2, =0, =S, -0-C-6 alkyl, -S-C-6 alkyl, -N(CI-6 alkyl)2, 

-NH(CI-6 alkyl), C3 -10 carbocycle, and 3- to 10-membered heterocycle; and 
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C3-icarbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -N02, -NH2, =0, =S, -O-C-6alkyl, -S-C-6alkyl, -N(CI-6 

alkyl)2, -NH(CI-6alkyl),C1-6alkyl,C2-6alkenyl,C2-6alkynyl,C3-10carbocycle, 3

to 10-membered heterocycle, and haloalkyl; 

n is 0, 1, or 2; and 

p is 0, 1, or 2.  

2. The compound or salt of claim 1, wherein A is selected from -0-, -NR4-, and 

-CR5R6-.  

3. The compound or salt of claim 1, wherein R1 is selected from: 

C 1-6alkyl, optionally substituted with one to three substituents 

independently selected from halogen, -OR10 , -SR10 , -N(Ri0 )2, -N02, =0, =S, =NH, 

=N(CI-3 alkyl), -CN, C3-6 carbocycle, and 3- to 6-membered heterocycle, wherein 

theC3-6carbocycle or 3- to 6-membered heterocycle is optionally substituted with 

one or more R9; and 

R 1 is selected fromC3-8 carbocycle, and 3- to 8-membered heterocycle 

containing one to three heteroatoms, wherein theC3-8 carbocycle and 3- to 8

membered heterocycle are each optionally substituted with one or more R9; or 

R 1 together with R4form a 4- to 9-membered heterocycle, optionally 

substituted with one or more R 9, wherein the 4- to 9-membered heterocycle is 

selected from monocyclic ring, bridged ring, and spiro-cyclic ring, optionally 

containing one or two additional heteroatoms; or 

R 1 together with R' form aC3-6cycloalkyl, optionally substituted with one 

or more R9.  

4. The compound or salt of claim 1, wherein R1 is selected from: 

C1-4alkyl, optionally substituted with one to three substituents 

independently selected from halogen, -0-C-3haloalkyl,C4-6cycloalkyl, and 4

membered saturated heterocycle containing one heteroatom, wherein theC4-6 

cycloalkyl or 4-membered saturated heterocycle is optionally substituted with one 

to three substituents independently selected from halogen andC1-3 alkyl; and 

C4-6cycloalkyl,Cs5-8 bridged cycloalkyl, phenyl, and 4- to 6-membered 

saturated heterocycle containing one heteroatom, wherein theC4-6cycloalkyl,C5-8 

bridged cycloalkyl, phenyl, and 4- to 6-membered saturated heterocycle are each 
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optionally substituted with one to three substituents independently selected from 

halogen, -OH, -0-C1-3alkyl, -0-CI-3haloalkyl,Ci-3alkyl, andCl-3hydroxyalkyl; 

or 

R 1 together with R4form a 4- to 7-membered heterocycle selected from 

azetidine, pyrrolidine, piperidine, morpholine, spiro-azetidine, bridged piperidine, 

and bridged morpholine, each optionally substituted with one to three R, wherein 

the spiro-azetidine, bridged piperidine, and bridged morpholine each optionally 

contains an additional heteroatom; and wherein each R is independently selected 

from halogen,C1-3 alkyl,CI-3haloalkyl, and-O-CI-3haloalkyl, wherein theC-3 

alkyl is optionally further substituted with one-O-C1-3haloalkyl; or 

R 1 together with R' form aC3-6cycloalkyl.  

5. The compound or salt of claim 1, wherein R is selected fromC-6alkyl, 

optionally substituted with one to three substituents independently selected from halogen, 

-OR 10, -SR 10, -N(Ri)2, -N2,=0, =S, =NH,=N(C1-3 alkyl), -CN, C3-6carbocycle, and 3- to 

6-membered heterocycle, wherein theC3-6carbocycle or 3- to 6-membered heterocycle is 

optionally substituted with one or more R9 .  

6. The compound or salt of claim 1, wherein R is selected from -CH3, 

-CH(CH3)2, -CH2CH2CH3, -C(CH3)3, -CHF2, -CF3, -CH2CF3,CH2CH2CF3, -CH2CH2-0-CF3, 

\ F 
N- ~NF 

FF OV O, and O 

7. The compound or salt of claim 1, wherein R is selected fromC3- carbocycle, 

and 3- to 8-membered heterocycle, wherein theC3-8 carbocycle and 3- to 8-membered 

heterocycle are each optionally substituted with one or more R.  

8. The compound or salt of claim 1, wherein R 1 and R4 together with the N atom 

to which they are attached form a 4- to 9-membered heterocycle, optionally substituted with 

one or more R9; wherein the 4- to 9-membered heterocycle is selected from monocyclic, 

bridged, and spiro-cyclic.  

9. The compound or salt of claim 1, wherein R2 is selected from: 

C1-6alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10 , -N(Ri0 )2, -N02, =0, =S, 

=N(R 10), -CN, aryl, and 5- to 6-membered heteroaryl, wherein the aryl and 5- to 

6-membered heteroaryl are each optionally substituted with one or more R9; and 
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a saturatedC3-8 carbocycle, optionally substituted with one or more 

substituents independently selected from halogen,C1-3 alkyl, and aryl; or 

R2 and R2 together with the N atom to which they are attached form a 4

to 6-membered ring, optionally substituted with one or more R.  

10. The compound or salt of claim 1, wherein R2 is selected from: 

Ci -5alkyl optionally substituted with one to three substituents 

independently selected from halogen, -CN, and phenyl, wherein the phenyl is 

optionally substituted with one, or two, or three halogens; and 

C3-4cycloalkyl, , and ,each optionally substituted withC-3 

alkyl or phenyl; or 

R2 and R2 t ogether with the N atom to which they are attached form 

azetidinyl.  

11. The compound or salt of claim 1, wherein R2 is C1-6alkyl, optionally 

substituted with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

-N(Ri)2, -N2,=0, =S, =N(R10), -CN, aryl, and 5- to 6-membered heteroaryl containing one 

to three heteroatoms, wherein the aryl and 5- to 6-membered heteroaryl are each optionally 

substituted with one or more R 9.  

12. The compound or salt of claim 1, wherein R2 together with R25 form a 3- to 6

membered heterocycle, wherein the 3- to 6-membered heterocycle is optionally substituted 

with one or more substituents independently selected from halogen, -CN, -OH, -SH, -N02, 

-NH2, -0-CI-6alkyl, -S-CI-6alkyl, -N(C-6alkyl)2, -NH(CI-6alkyl),C1-6alkyl, andC1-6 

haloalkyl.  

13. The compound or salt of claim 1, wherein R2 is Ci-salkyl, optionally 

substituted with one to three substituents independently selected from halogen, -CN, and 

phenyl, wherein the phenyl is optionally substituted with one, or two, or three halogens.  

14. The compound or salt of claim 1, wherein R2 is a saturatedC3- carbocycle, 

optionally substituted with one or more substituents independently selected from halogen, 

C1-3 alkyl, andC4-6carbocycle.  

15. The compound or salt of claim 1, wherein n is 0 and p is 0.  
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17. The compound of claims, selected from: H H 
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19. The compound of claim 1, selected from 0 or asalt thereof.  
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20. The compound of claim 1, selected from 0 H or a salt thereof.  
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21. The compound of claim 1, selected from 0 or a salt thereof.  
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22. The compound of claim 1, selected from 0 H or a salt thereof.  

F 
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F 

F 

F 0 

IN 

N N 
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24. The compound of claim 1, selected from 0H or a salt 

thereof.  
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25. The compound of claim 1, selected from 0 H or a salt thereof.  
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26. The compound of claim 1, selected from 0 H or a salt thereof.  

F F 

NNN F 

N 0 

N N 

27. The compound of claim 1, selected from 0 H or a salt thereof.  

HN 

N 

N 0 

N 
N 

28. The compound of claim 1, selected from 0 or a salt thereof.  

29. A pharmaceutical composition comprising a compound or salt of any one of 

claims 1 to 28 and a pharmaceutically acceptable excipient.  

30. A method of treating a neuromuscular condition, the method comprising 

administering to a subject in need thereof a compound or salt of any one of claims 1 to 28, 

or the pharmaceutical composition of claim 29, wherein the neuromuscular condition is 

selected from Duchenne Muscular Dystrophy, Becker muscular dystrophy, myotonic 

dystrophy 1, myotonic dystrophy 2, facioscapulohumeral muscular dystrophy, 
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oculopharyngeal muscular dystrophy, limb girdle muscular dystrophy, tendinitis, and carpal 

tunnel syndrome.  

31. A compound represented by Formula (II'): 

R11 

T 

N 17O 

(R18 z 0 R 

o R12 5 (II'); 

or a salt thereof, wherein: 

T is selected from -0-, -NR14-, -CR"R16-, -C(O)-, -S-, -S(O)-, and -S(O)2; 

R" is selected from acetyl and Ci-5 haloalkyl; 

R12 5 is selected from: 

hydrogen; or 

R 12 5 together with R 12 form a 3- to 6-membered heterocycle, wherein the 

3- to 6-membered heterocycle is optionally substituted with one or more 

substituents independently selected from halogen, -CN, -OH, -SH, -N02, -NH2, 

=0, =S, -O-C-6 alkyl, -S-C-6 alkyl, -N(CI-6 alkyl)2, -NH(CI-6 alkyl), C-6 alkyl, 

C1-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl, C3-ia carbocycle, and 3- to 10-membered 

heterocycle; 

R 12 is selected from: 

C1-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 20, -SR 20, -N(R20 )2, -C(O)R 20 , -C(O)N(R2 )2, -N(R2 )C(O)R20, 

-N(R20)C(O)N(R20)2, -OC(O)N(R 20)2, -N(R20)C(O)OR20, -C(O)OR20 , -OC(O)R 20 , 

-S(O)R 2 , -S(O)2R 2 , -N2, =0, =S, =N(R2 ), and -CN; and 

C ialkyl substituted with C3-ia carbocycle or 3- toI 0-membered 

heterocycle, wherein the C3-ia carbocycle and 3- to 10-membered heterocycle are 

each optionally substituted with one or more R19 ; and 

C3-ia carbocycle, optionally substituted with one or more R19; or 
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R 12 together with R 12
1 form a 3- to 6-membered heterocycle, wherein the 

3- to 6-membered heterocycle is optionally substituted with one or more 

substituents independently selected from halogen, -CN, -OH, -SH, -N02, -NH2, 

=0, =S, -O-C-6 alkyl, -S-C-6 alkyl, -N(CI-6 alkyl)2, -NH(CI-6 alkyl), CI-6 alkyl, 

C1-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl, C3-10 carbocycle, and 3- to 10-membered 

heterocycle; 

R" is selected from: 

hydrogen; and 

C1-6 alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OR 20 , -SR20 , -N(R2 0)2, -N02, and -CN; 

R" and R 1 6 are each selected from: 

hydrogen, halogen, -OR20 , -SR 2 0, -N(R2 )2, -N02, and -CN; and 

C1-6 alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OR 20 , -SR20 , -N(R2 0)2, -N02, and -CN; 

R 17 and R" are each selected from: 

halogen, -OR 20, -SR20, -N(R2 )2, -CN, -CHF2, -CF3, and -CH2F; and 

C1-6 alkyl optionally substituted with one or more substituents 

independently selected from halogen, -OR 20 , -SR20, -N(R2 0)2, -N02, and -CN; 

each R19 is independently selected from: 

halogen, -OR 20 , -SR2 , -N(R2 )2, -C(O)R 20 , -C(O)N(R 20 )2, -N(R20 )C(O)R20 , 

-N(R20)C(O)N(R20)2, -OC(O)N(R 20)2, -N(R20)C(O)OR20, -C(O)OR20 , -OC(O)R 20 , 

-S(O)R 2 , -S(O)2R 2 , -N2, =0, =S, =N(R2 ), and -CN; and 

C1-3 alkyl, C2-3 alkenyl, and C2-3 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 20, -SR 20, -N(R20 )2, -C(O)R 20 , -C(O)N(R2 )2, -N(R2 )C(O)R20, 

-N(R20)C(O)N(R2 )2, -OC(O)N(R 20)2, -N(R2 )C(O)OR20, -C(O)OR 20 , -OC(O)R 20 , 

-S(O)R 2 , -S(O)2R 2 , -N2, =0, =S, =N(R2 ), and -CN; and 

C3-10 carbocycle, optionally substituted with one or more substituents 

independently selected from halogen, -OR 20 , -SR20 , -N(R2 )2, -C(O)R 20 , 

-C(O)N(R20 )2, -N(R20)C(O)R 20, -N(R20 )C(O)N(R20 )2, -OC(O)N(R 2 )2, 

-N(R20)C(O)OR2 0, -C(O)OR 20 , -OC(O)R 20 , -S(O)R 20 , -S(O)2R 20 , -N02, =0, =S, 

=N(R2 ), and -CN; 

each R2 0 is independently selected from: 
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hydrogen; and 

C1-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-CN, -OH, -SH, -NO2, -NH2, =0, =S, -O-C-6 alkyl, -S-C-6 alkyl, -N(CI-6 alkyl)2, 

-NH(CI-6 alkyl), C3 -10 carbocycle, and 3- to 10-membered heterocycle; and 

C3-i carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -NO2, -NH2, =0, =S, -0-C-6 alkyl, -S-C-6 alkyl, -N(CI-6 

alkyl)2, -NH(C1-6 alkyl), C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-10 carbocycle, 3

to 10-membered heterocycle, and haloalkyl; 

w is 0, 1, or 2; and 

z is 0, 1, or 2.  

32. The compound or salt of claim 31, wherein T is -0- or -NR14 -.  

33. The compound or salt of claim 31, wherein R1 1 is selected from acetyl and 

CI-3 haloalkyl.  

34. The compound or salt of claim 31, wherein R 12 is selected from: 

Ci-4 alkyl optionally substituted with one or more substituents 

independently selected from halogen, -OH, -SH, -NH2, -NO2, =0, =S, =NH, -CN; 

and 

(C 3-6 carbocycle)-CH2-, and (5- to 6-membered heteroaryl)-CH2-, wherein 

the C3-6 carbocycle, and 5- to 6-membered heteroaryl substituents are each 

optionally substituted with one or more R19 ; and 

C3-6 carbocycle, optionally substituted with one or more R19 ; or 

R 12 together with R 12 5 form a 4- to 6-membered ring, optionally substituted 

with one or more substituents independently selected from halogen, -CN, -OH, 

-SH, -NO2, -NH2, =0, =S, -0-C-6 alkyl, -S-C-6 alkyl, -N(CI-6 alkyl)2, -NH(CI-6 

alkyl), CI-6 alkyl, C-6 haloalkyl, C2-6 alkenyl, C2-6 alkynyl, C3-ia carbocycle, and 

3- toO -membered heterocycle.  

35. The compound or salt of claim 31, wherein R 12 is selected from: 

C1-4 alkyl, and C1-4 haloalkyl; and 

(C 3-6 cycloalkyl)-CH2-, (aryl)-CH2-, and (6-membered heteroaryl)-CH2-, 

wherein the C3-6 cycloalkyl, aryl, and 6-membered heteroaryl are each optionally 
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substituted with one to three substituents independently selected from halo,C1-3 

alkyl,C1-3haloalkyl, -OH,C1-3hydroxyalkyl, and =0; and 

C4-6cycloalkyl; or 

R 12 together with R 12 5 form a 4- to 6-membered ring, optionally substituted 

with aryl.  

36. The compound or salt of claim 31, wherein R 12 is selected from: 

Ci-4alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OH, -SH, -NH2, -N02, =0, =S, =NH, -CN; 

and 

(C 3-6 carbocycle)-CH2-, and (5- to 6-membered heteroaryl)-CH2-,wherein 

theC3-6carbocycle, and 5- to 6-membered heteroaryl are each optionally 

substituted with one or more R 19; and 

C3-6carbocycle, optionally substituted with one or more R 19.  

37. The compound or salt of claim 31, wherein R 12 is selected from: 

C1-4alkyl optionally substituted with one or more substituents 

independently selected from halogen, -OR 20 , -SR20 , -N(R20 )2, -N02, =0, =S, 

=N(R 20), -CN; 

Ci alkyl substituted with phenyl, heteroaryl andC3-6cycloalkyl, wherein 

the phenyl, heteroaryl, andC3-6cycloalkyl are each optionally substituted with one 

or more R 19; and 

C3-6cycloalkyl optionally substituted with one or more R 9.  

38. The compound or salt of claim 31, wherein w is 0 and z is 0.  

F 

01< 

N 0 

N 
39. The compound or salt of claim 31, selected from: o H 

F 
0F FO F 

HN O F 0 F 0 F F 

N O N 0 CI NO N 0 O 0 
NN N N N N~ N 

O H 0 H H H H 

183



FF F F 

F HN- F 0 ',F 0 "F 0 ),F 

NN 

N" 0 N 0 c "N O, 0N 0 Nr~ F 
NN N ~- N ,K F 

N N N NE Nt N 
H 0 H H H H 

0 0 , 0 , 0 F 

F F 0 
FF 

F 0 F HN0FF 

"N 0 "N 0 "N 0"N 0 "NO0 
N N NNN N..k F 

H H 0 H 0 H F, H 

F0 FF 

0',F 0 F 0s"F N F 

"N 00 

NN Nk N N "N 

0 H 0 H' 0 H 0 L' OH, 

F F OHF 

N N'N 0N 0N F c 

"NO N 
" N 0 NN NN 0NN~ "N0 

0 H 0 H 0 H 

'NF 

-N H 

"N 0 ' 

0 H and asalt of any one thereof.  

184



~jF 

N 0 

N NN 

40. The compound or salt of claim 31, selected from: b H 
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41. The compound or salt of claim 31, selected from O H 

42. A pharmaceutical composition comprising a compound or salt of any one of 

claims 31 to 41 and a pharmaceutically acceptable excipient.  

43. A method of treating a neuromuscular condition, the method comprising 

administering to a subject in need thereof a compound or salt of any one of claim 31 to 41, 

or the pharmaceutical composition according to claim 42, wherein the neuromuscular 

condition is selected from Duchenne Muscular Dystrophy, Becker muscular dystrophy, 

myotonic dystrophy 1, myotonic dystrophy 2, facioscapulohumeral muscular dystrophy, 

oculopharyngeal muscular dystrophy, limb girdle muscular dystrophy, tendinitis, carpal 

tunnel syndrome.  

44. A method of treating a movement disorder or a neuromuscular condition, the 

method comprising administering to a subject in need thereof a compound according to 

Formula (III'): 

R1A 

Y Y 

(Ry)n 

N 0 
2 

(R8 ), N 
o R2 5  (III,) 

or a salt thereof, 

wherein: 

each Y is independently selected from C(R3 ), N, and N+(-O-); 

A is absent or selected from -0-, -NR4-, -CRR6-, -C(O)-, -S-, -S(O)-, and -S(O)2-; 

R' is selected from: 

C1-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 10, -SR10, -N(Ri0 )2, -C(O)R10, -C(O)N(Ri0 )2, -N(Ro)C(O)R1o, -C(O)OR10 , 

-OC(O)R10, -N(Rio)C(O)N(Ri 0)2, -OC(O)N(Rio)2, -N(R1o)C(O)ORo, -S(O)R10 , 
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-S(O)2Rio, -N2, =0, =S, =N(Rio), -CN, C3-10carbocycle and 3- to 10-membered 

heterocycle, wherein theC3-10carbocycle and 3- to 10-membered heterocycle are 

each optionally substituted with one or more R9; and 

C3-10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -OR10 , -SR10 , -N(Ri0 )2, -C(O)R10 , -C(O)N(Rio)2, -N(Rio)C(O)Rio, 

-N(Rio)C(O)N(Ri 0)2, -OC(O)N(Ri 0)2, -N(Rio)C(O)ORio, -C(O)ORio, -OC(O)R10 , 

-S(O)R 10, -S(0)2Ri, -N2, =0, =S, =N(R10 ), -CN, C1-6 alkyl,C2-6alkenyl, and 

C2-6 alkynyl, wherein theCI-6alkyl,C2-6alkenyl, andC2-6alkynyl are each 

optionally substituted with one or more R9; or 

R 1 together with R3 forma 5- toO 0-membered heterocycle orC5-ia 

carbocycle, wherein the 5- to 10-membered heterocycle orC5-iacarbocycle is 

optionally substituted with one or more R9; or R 1 together with R 5 forma 3- to 10

membered heterocycle orC3-10carbocycle, wherein the 3- to 10-membered 

heterocycle orC3-10carbocycle is optionally substituted with one or more R9; or R1 

together with R4 form a 3- toO -membered heterocycle, wherein the 3- to 10

membered heterocycle is optionally substituted with one or more R9; and 

when A is absent, R1 is additionally selected from H; 

R2 5 is selected from: 

hydrogen; or 

R2 5 together with R2form a 3- to 6-membered heterocycle, wherein the 3

to 6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -N02, -NH2, =0, =S, 

-0-CI-6alkyl, -S-C1-6alkyl, -N(CI-6 alkyl)2, -NH(CI-6alkyl),C1-6alkyl,C1-6 

haloalkyl,C2-6alkenyl,C2-6alkynyl,C3-10carbocycle, and 3- to 10-membered 

heterocycle; 

R2 is selected from: 

C1-6alkyl,C2-6alkenyl, andC2-6alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 10, -SR10, -N(Ri0)2, -C(O)R10 , -C(O)N(R 0 )2, -N(Rio)C(O)Ri , 

-N(Rio)C(O)N(Ri 0)2, -OC(O)N(Ri 0)2, -N(Rio)C(O)ORio, -C(O)ORio, -OC(O)R10, 

-S(O)R 10, -S(O)2Rio, -N2, =0, =S, =N(R 10), -CN, C3-10 carbocycle and 3- to 10
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membered heterocycle, wherein theC3-10 carbocycle and 3- to 10-membered 

heterocycle are each optionally substituted with one or more R; and 

C3-10 carbocycle and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from: 

halogen, -OR10 , -SR10 , -N(Ri0 )2, -C(O)R10 , -C(O)N(Rio)2, -N(Rio)C(O)Rio, 

-N(Rio)C(O)N(Ri 0)2, -OC(O)N(Ri 0)2, -N(Rio)C(O)ORio, -C(O)ORio, -OC(O)R10 , 

-S(O)R 10, -S(O)2Rio, -N2, =0, =S, =N(R10), -CN,C1-6alkyl, andC3-10 

carbocycle, wherein theCI-6alkyl, andC3-10carbocycle are optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

-N(Ri)2, -N2, and -CN; or 

R2 together with R2' form a 3- to 6-membered heterocycle, wherein the 3

to 6-membered heterocycle is optionally substituted with one or more substituents 

independently selected from halogen, -CN, -OH, -SH, -N02, -NH2, =0, =S, 

-0-CI-6alkyl, -S-C1-6alkyl, -N(CI-6 alkyl)2, -NH(CI-6alkyl),C1-6alkyl,C1-6 

haloalkyl,C2-6alkenyl,C2-6alkynyl,C3-10carbocycle, and 3- to 10-membered 

heterocycle; 

R3 , R , and R 6 are each independently selected from: 

hydrogen, halogen, -OR10, -SR10, -N(Ri)2, -N02, and -CN; and 

C1-6alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10, -N(Ri)2, -N02, and -CN; or 

R3 together with R1 form a 5- to 10-membered heterocycle orC5-ia 

carbocycle, wherein the 5- to 10-membered heterocycle orC5-iacarbocycle is 

optionally substituted with one or more R9; or R t ogether with R 1 forma 3- to 10

membered heterocycle orC3-10carbocycle, wherein the 3- to 10-membered 

heterocycle orC3-10carbocycle is optionally substituted with one or more R9

R4 is selected from: 

hydrogen; and 

C1-6alkyl, optionally substituted with one or more substituents 

independently selected from halogen, -OR10 , -SR10, -N(Ri)2, -N02, and -CN; or 

R4 together with R1 form a 3- to 10-membered heterocycle, which is 

optionally substituted with one or more R9

R 7 and R' are each independently selected from: 
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halogen, -ORo, -SRio, -N(Ri)2, -N02, -CN, and C1-6 alkyl optionally 

substituted with one or more substituents independently selected from halogen, 

-OR 10, -SR 10, -N(Ri)2, -N02, and -CN; 

each R9 is independently selected from: 

halogen, -OR10 , -SR10 , -N(Ri0 )2, -C(O)R10 , -C(O)N(Rio)2, -N(R10 )C(O)R10 , 

-N(Rio)C(O)N(Ri 0)2, -OC(O)N(Ri 0)2, -N(R10)C(O)OR10, -C(O)OR10 , -OC(O)R10 , 

-S(O)R 10, -S(O)2Rio, -N2, =0, =S, =N(R10), and -CN; and 

C1-3 alkyl, C2-3 alkenyl, C2-3 alkynyl, each of which is optionally substituted 

with one or more substituents independently selected from halogen, -OR10 , -SR10 , 

-N(Ri 0)2, -C(O)R10, -C(O)N(Rio)2, -N(R10 )C(O)R10 , -N(Rio)C(O)N(R 0 )2, 

-OC(O)N(Ri 0)2, -N(R10)C(O)OR10, -C(O)OR10 , -OC(O)R10 , -S(O)R10 , -S(O)2Rio, 

-N02, =0, =S, =N(R10 ), and -CN; 

each R10 is independently selected from: 

hydrogen; and 

CI-6 alkyl, C2-6 alkenyl, and C2-6 alkynyl, each of which is optionally 

substituted with one or more substituents independently selected from halogen, 

-CN, -OH, -SH, -N02, -NH2, =0, =S, -0-C-6 alkyl, -S-C-6 alkyl, -N(CI-6 alkyl)2, 

-NH(CI-6 alkyl), C3 -10 carbocycle, and 3- to 10-membered heterocycle; and 

C3-i carbocycle, and 3- to 10-membered heterocycle, each of which is 

optionally substituted with one or more substituents independently selected from 

halogen, -CN, -OH, -SH, -N02, -NH2, =0, =S, -0-C-6 alkyl, -S-C-6 alkyl, -N(CI-6 

alkyl)2, -NH(C1-6 alkyl), C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-10 carbocycle, 3

to 10-membered heterocycle, and haloalkyl; 

n is 0, 1, or 2; and 

p is 0, 1, or 2; and 

wherein the neuromuscular condition is selected from Duchenne Muscular Dystrophy, 

Becker muscular dystrophy, myotonic dystrophy 1, myotonic dystrophy 2, 

facioscapulohumeral muscular dystrophy, oculopharyngeal muscular dystrophy, limb girdle 

muscular dystrophy, tendinitis, carpal tunnel syndrome; and 

the movement disorder comprises muscle spasticity associated with multiple sclerosis, 

Parkinson's disease, Alzheimer's disease, cerebral palsy, injury, stroke, traumatic brain 

injury, spinal cord injury, hypoxia, meningitis, encephalitis, phenylketonuria, or amyotrophic 

lateral sclerosis.  
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45. The method of claim 44, wherein the neuromuscular condition is selected 

from Duchenne Muscular Dystrophy, Becker muscular dystrophy, and limb girdle muscular 

dystrophy.  

46. The method of claim 45, wherein said neuromuscular condition is Duchenne 

Muscular Dystrophy.  

47. The method of claim 44, wherein the movement disorder comprises muscle 

spasticity.  

48. The method of claim 47, wherein the muscle spasticity is selected from 

spasticity associated with multiple sclerosis, Parkinson's disease, or Alzheimer's disease.  

49. The method of claim 48, wherein the compound or salt is administered in an 

amount sufficient to reduce involuntary muscle contractions.  

50. The method of claim 49, wherein the compound or salt is administered in an 

amount sufficient to reduce involuntary muscle contractions by at least 10%.  

51. The method of any one of claims 30, 43, or 44, further comprising 

administration of an additional therapeutic agent.  

52. The method of claim 51, wherein the additional therapeutic agent is a 

corticosteroid.  

53. The method of claim 52, wherein the corticosteroid is deflazacort or 

prednisone.  

54. The method of claim 51, wherein the additional therapeutic agent is 

vamorolone.  

55. The method of claim 51, wherein the additional therapeutic agent is a gene 

therapy.  

56. The method of claim 55, wherein the gene therapy comprises the dystrophin 

gene or a variant or truncated version thereof.  

57. The method of claim 55, wherein the gene therapy comprises 

microdystrophin.  

58. The method of claim 51, wherein the additional therapeutic agent is an exon 

skipping agent.  

59. The method of claim 58, wherein the exon skipping agent is eteplirsen.  

60. The method of claim 58, wherein the exon skipping agent is ataluren.  
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