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SUMMARY 

[0004] In one aspect, the present disclosure provides a compound of formula (I) or formula 

(Ia): 

 

(I)  or (Ia), 

or a pharmaceutically acceptable salt or tautomer thereof,  

wherein: 

Lis -C(O)NH-, -NHC(O)-, -NHS(O)2-, or -S(O)2NH-; 

X is -O- or -S-; 

Y is CH, C(halo), C(C1-C2 alkyl), or N; 

Z is CR5 or N; 

R1 is C(O)NR6R7, C(O)OR6, NR6C(O)R7, NR6S(O)2R7, S(O)2NR6R7, 4-10 membered 

heterocyclyl, C6-C10 aryl, or 5-10 membered heteroaryl, wherein the 4-10 membered 

heterocyclyl, C6-C10 aryl, and 5-10 membered heteroaryl are each optionally substituted with 

1, 2, or 3 substituents independently selected from the group consisting of halo, CN, C1-C6 

alkyl, OH, OC1-C6 alkyl, and C3-C6 cycloalkyl; 

R2 is H, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, or 5-10 membered heteroaryl, wherein the C1-C6 alkyl, C2-C6

alkenyl, C2-C6 alkynyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, and 

5-10 membered heteroaryl are each optionally substituted with 1, 2, or 3 substituents 

independently selected from the group consisting of oxo, halo, CN, C1-C6 alkyl, C(O)NHC1-

C6 alkyl, (O)NHC3-C6 cycloalkyl, OH, OC1-C6 alkyl, C3-C6 cycloalkyl, and 4- to 6-

membered heterocyclyl; 

R3 is:  

(i) H, NR6R7, or OR6;  
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(ii) C1-C6 alkyl optionally substituted with 1-3 substituents selected from the group 

consisting of halogen, hydroxyl, and O(C1-C6 alkyl); or 

(iii) C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, 4- to 6-membered 

heterocycloalkyl, C6-C10 aryl, or 5- to 10-membered heteroaryl, wherein the  C2-C6 alkenyl, 

C2-C6 alkynyl, 
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C3-C6 cycloalkyl, 4- to 6-membered heterocycloalkyl, C6-C10 aryl, and 5- to 10-membered 

heteroaryl are each optionally substituted with 1, 2, or 3 substituents independently selected 

from the group consisting of halo, C1-C6 alkyl and OH; or 

R2 and R3, together with the intervening atoms to which they are attached, form a 4-

10 membered heterocycloalkyl, wherein the 4-10 membered heterocycloalkyl is optionally 

substituted with 1, 2, or 3 substituents independently selected from the group consisting of 

oxo, C1-C6 alkyl, C1-C6 alkyl-OH, C(O)C1-C6 alkyl, and OH; 

R4 is C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl, wherein the C1-C6 alkyl, C2-C6

alkenyl, and C2-C6 alkynyl are each optionally substituted with 1, 2, or 3 independently 

selected halo substituents; 

R5 is H or halo; 

R6 is H, C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, 

or 5-10 membered heteroaryl, wherein the C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, and 5-10 membered heteroaryl are each optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1 -C6

alkyl, and OH; and 

R7 is H, C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, 

or 5-10 membered heteroaryl, wherein the C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, and 5-10 membered heteroaryl are each optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1-C6

alkyl, and OH; or 

R6 and R7, together with the nitrogen atom to which they are attached, form a 4-7 

membered heterocyclyl, wherein the 4-7 membered heterocyclyl is optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1-C6

alkyl, and OH; 

with the proviso that the compound is not: 
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(i)  or (ii) . 

[0004a] In another aspect, the present disclosure provides a pharmaceutical composition 

comprising a compound as described herein, or a pharmaceutically acceptable salt or 

tautomer thereof, and at least one pharmaceutically acceptable excipient. 

[0004b] In another aspect, the present disclosure provides an in vitro method for inhibiting 

tyrosine kinase activity in a cell, comprising contacting the cell with an effective amount of a 

compound as described herein, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein the tyrosine kinase is selected from the group consisting of Abelson homolog 1, 

Abelson homolog 2, and breakpoint cluster region-Abelson homolog 1. 

[0004c] In another aspect, the present disclosure provides the use of a compound as 

described herein, or a pharmaceutically acceptable salt or tautomer thereof, for the 

manufacture of a medicament for inhibiting tyrosine kinase activity in a patient in need 

thereof, wherein the tyrosine kinase is selected from the group consisting of Abelson protein, 

Abelson-related protein, and breakpoint cluster region-Abelson protein. 

[0004d] In another aspect, the present disclosure provides the use of a compound as 

described herein, or a pharmaceutically acceptable salt or tautomer thereof, for the 

manufacture of a medicament for treating leukemia in a patient in need thereof, wherein the 

leukemia is selected from the group consisting of acute lymphoblastic leukemia, acute 

myeloid leukemia, and chronic myeloid leukemia. 

[0004e] In another aspect, the present disclosure provides a compound as described herein, 

or a pharmaceutically acceptable salt or tautomer thereof, for use in inhibiting tyrosine kinase 

activity in a patient in need thereof, wherein the tyrosine kinase is selected from the group 

consisting of Abelson protein, Abelson-related protein, and breakpoint cluster region-

Abelson protein. 

[0004f] In another aspect, the present disclosure provides a compound as described herein, 

or a pharmaceutically acceptable salt or tautomer thereof, for use in treating leukemia in a 

patient in need thereof, wherein the leukemia is selected from the group consisting of acute 

lymphoblastic leukemia, acute myeloid leukemia, and chronic myeloid leukemia.
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[0004g] In another aspect, the present disclosure provides a compound selected from the 

group consisting of: 
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or a pharmaceutically acceptable salt or tautomer thereof. 

In one example, provided herein is a compound of formula (I) or (Ia): 

     

(I)   (Ia) 

or a tautomer or an N-oxide thereof, or a pharmaceutically acceptable salt of any of the 

foregoing, wherein: 

L  is NH-CO-, CO-NH-, -NH-SO2-, or SO2-NH-; 

R1  is optionally substituted C6-C10 aryl, optionally substituted 5-10 membered 

heteroaryl, optionally substituted 4-10 membered heterocycle, C(O)NR6R7, 

S(O)2NR6R7, NR6COR7, NR6SO2R7, or C(O)OR6; 

R2  is H, optionally substituted C1-C6 alkyl, optionally substituted C3-C8 cycloalkyl, 

optionally substituted 4-10 membered heterocycloalkyl, optionally substituted C2-C6

alkenyl, optionally substituted C2-C6 alkynyl, optionally substituted C6-C10 aryl, or 

optionally substituted 5-10 membered heteroaryl;
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R3  is H, optionally substituted C1-C6 alkyl, optionally substituted C2-C6 alkenyl, 

optionally substituted C2-C6 alkynyl, optionally substituted cycloalkyl, optionally 

substituted heterocycloalkyl, optionally substituted aryl, optionally substituted 

heteroaryl, OR6, or NR6R7;  

or R2 and R3 together with the intervening atoms form optionally substituted C3-C8 cycloalkyl 

or optionally substituted 4-10 membered heterocycloalkyl;  

R4  is optionally substituted C1-C6 alkyl, optionally substituted C2-C6 alkenyl, or 

optionally substituted C2-C6 alkynyl; 

X  is O or S;  

Y  is CH, C-(C1-C2 alkyl), or C-halo or N; 

Z  is CR5 or N; 

R5  is H or halogen;  

R6  is H, optionally substituted C1-C6 alkyl, optionally substituted C3-C8 cycloalkyl, 

optionally substituted 4-10 membered heterocycloalkyl, optionally substituted C6-

C10 aryl, or optionally substituted 5-10 membered heteroaryl; and 

R7  is H, optionally substituted C1-C6 alkyl, optionally substituted C3-C8 cycloalkyl, 

optionally substituted 4-10 membered heterocycloalkyl, optionally substituted C6-

C10 aryl, or optionally substituted 5-10 membered heteroaryl;  

or R6 and R7 together with the nitrogen to which they are attached form an optionally 

substituted 4-7 membered heterocycle, 

provided that the compound is other than (i) 1H-Benzimidazole-7-carboxylic acid, 5-[[(4-

methoxyphenyl)sulfonyl]amino]-1-methyl- or (ii) 1H-Benzimidazole-7-carboxylic acid, 5-

[[(4-ethoxyphenyl)sulfonyl]amino]-1-methyl-. 
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[0005] In some examples, the compound is of formula (IA-1): 

 

(IA-1)  . 

[0006] In one example, provided herein is a method of inhibiting tyrosine kinase 

enzymatic activity of a protein selected from the group consisting of Abelson protein 

(ABL1), Abelson-related protein (ABL2), and a chimeric protein BCR-ABL1, comprising 

contacting an effective amount of a compound or composition provided herein, to the protein. 

[0007] In one example, provided herein is a method of treating a disease, wherein 

modulation of BCR-ABL1 activity prevents, inhibits, or ameliorates the pathology and/or 

symptomology of the disease, in a patient, comprising administering to the patient a 

therapeutically effective amount of a compound or composition provided herein. 

[0008] In one example, provided herein is a method of treating leukemia in a patient 

comprising administering to the patient a therapeutically effective amount of a compound or 

composition provided herein, wherein the leukemia is chronic myeloid leukemia (CML), 

acute myeloid leukemia (AML), or acute lymphoblastic leukemia (ALL). 

DETAILED DESCRIPTION 

Definitions 

[0009] As used herein, the following definitions shall apply unless otherwise indicated.  

Further, if any term or symbol used herein is not defined as set forth below, it shall have its 

ordinary meaning in the art. 

 [0010] 

recited elements, but not excluding o

compositions and methods, shall mean excluding other elements of any essential significance 

to the combination.  For example, a composition consisting essentially of the elements as 

defined herein would not exclude other elements that do not materially affect the basic and 
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than trace amount of, e.g., other ingredients and substantial method steps recited.  

Embodiments defined by each of these transition terms are within the scope of this invention.

[0011]  

amount of the compound or the composition that results in an intended result as desired based 

on the disclosure herein.  Effective amounts can be determined by standard pharmaceutical 

procedures in cell cultures or experimental animals, e.g., and without limitation, by 

determining the LD50 (the dose lethal to 50 % of the population) and the ED50 (the dose 

therapeutically effective in 50 % of the population).   

[0012] T  as used herein means an inert or inactive substance that may 

be used in the production of a drug or pharmaceutical, such as a tablet containing a 

compound of the invention as an active ingredient.  Various substances may be embraced by 

the term excipient, including without limitation any substance used as a binder, disintegrant,
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Scheme 5 

wherein R1, R2, and R3 are as defined for the compound of formula (I).  

Compounds of formula (S26) may be prepared by general synthetic methods as shown in 

Scheme 5.  Treatment of the ester (S21) with hydroxide sources such as, but not limited to, 

lithium hydroxide in the presence of water and organic solvents such as, but not limited to, 

methanol and/or tetrahydrofuran yields carboxylic acid of formula (S22). Reaction of 

carboxylic acid (S22) with a coupling reagent such as, but not limited to, 1-

[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxide 

hexafluorophosphate, a base such as, but not limited to, diisopropylethylamine, and amine 

(1h) in an organic solvent such as, but not limited to, N,N-dimethylformamide at a 

temperature from room temperature to 50°C and for a time of about 2 hours provides amide 

of formula (S23). The phenylenediamine (S24) can be formed by reduction nitroaniline (S23) 

using a reductant such as, but not limited to, iron in a solvent such as, but not limited to acetic 

acid at a temperature from about 35 °C and for a time varying from about 3 hours. 

Substituted phenylenediamines of formula (S24) can be treated with various carboxylic acids 

at a temperature from about 80 °C to 130 °C and for a time varying from about 1 hour to 2 

hours to produce benzimidazole bromide of formula (S24-a). Compounds of formula (S26) 

can be prepared from the benzimidazole bromide of formula (S24-a) upon treatment with 

aryl, heteroaryl or heterocyclic boronic acids or boronate esters under palladium catalyst 

conditions such as, but not limited to,[1,1′-bis(diphenylphosphino)ferrocene] 

dichloropalladium(II) in the presence of water and an 
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WHAT IS CLAIMED IS: 

 

1. A compound of formula (I) or formula (Ia): 

 

(I)  or (Ia), 

or a pharmaceutically acceptable salt or tautomer thereof,  

wherein: 

Lis -C(O)NH-, -NHC(O)-, -NHS(O)2-, or -S(O)2NH-; 

X is -O- or -S-; 

Y is CH, C(halo), C(C1-C2 alkyl), or N; 

Z is CR5 or N; 

R1 is C(O)NR6R7, C(O)OR6, NR6C(O)R7, NR6S(O)2R
7, S(O)2NR6R7, 4-10 membered 

heterocyclyl, C6-C10 aryl, or 5-10 membered heteroaryl, wherein the 4-10 membered  

heterocyclyl, C6-C10 aryl, and 5-10 membered heteroaryl are each optionally substituted with 

1, 2, or 3 substituents independently selected from the group consisting of halo, CN, C1-C6 

alkyl, OH, OC1-C6 alkyl, and C3-C6 cycloalkyl; 

R2 is H, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, or 5-10 membered heteroaryl, wherein the C1-C6 alkyl, C2-C6 

alkenyl, C2-C6 alkynyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, and 

5-10 membered heteroaryl are each optionally substituted with 1, 2, or 3 substituents 

independently selected from the group consisting of oxo, halo, CN, C1-C6 alkyl, C(O)NHC1-

C6 alkyl, (O)NHC3-C6 cycloalkyl, OH, OC1-C6 alkyl, C3-C6 cycloalkyl, and 4- to 6-

membered heterocyclyl; 

R3 is: 

(i)  H, NR6R7, or OR6; 
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(ii)  C1-C6 alkyl optionally substituted with 1-3 substituents selected from the 

group consisting of halogen, hydroxyl, and –O(C1-C6 alkyl); or  

(iii) C2-C6 alkenyl, C2-C6 alkynyl,  C3-C6 cycloalkyl, 4- to 6-membered 

heterocycloalkyl, C6-C10 aryl, or 5- to 10-membered heteroaryl, wherein the C2-C6 

alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, 4- to 6-membered heterocycloalkyl, C6-C10 

aryl, and 5- to 10-membered heteroaryl are each optionally substituted with 1, 2, or 3 

substituents independently selected from the group consisting of halo, C1-C6 alkyl, 

and OH; or 

R2 and R3, together with the intervening atoms to which they are attached, form a 4-

10 membered heterocycloalkyl, wherein the 4-10 membered heterocycloalkyl is optionally 

substituted with 1, 2, or 3 substituents independently selected from the group consisting of 

oxo, C1-C6 alkyl, C1-C6 alkyl-OH, C(O)C1-C6 alkyl, and OH; 

R4 is C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl, wherein the C1-C6 alkyl, C2-C6 

alkenyl, and C2-C6 alkynyl are each optionally substituted with 1, 2, or 3 independently 

selected halo substituents; 

R5 is H or halo; 

R6 is H, C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, 

or 5-10 membered heteroaryl, wherein the C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, and 5-10 membered heteroaryl are each optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1 -C6 

alkyl, and OH; and 

R7 is H, C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, 

or 5-10 membered heteroaryl, wherein the C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, and 5-10 membered heteroaryl are each optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1-C6 

alkyl, and OH; or 

R6 and R7, together with the nitrogen atom to which they are attached, form a 4-7 

membered heterocyclyl, wherein the 4-7 membered heterocyclyl is optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1-C6 

alkyl, and OH; 

with the proviso that the compound is not: 
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(i)  or (ii) .  

 

2. The compound of claim 1, wherein the compound is of formula (IA-1): 

 

   (IA-1)    , 

or a pharmaceutically acceptable salt or tautomer thereof.  

 

3.  The compound of claim 2, wherein the compound is of formula (IIA), formula (IIB), 

formula (IIC), formula (IID), formula (IIE), formula (IIF), formula (IIG), or formula (IIH): 
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, , 

or ; 

 

or a pharmaceutically acceptable salt or tautomer thereof, 
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wherein: 

R10 is 5-6 membered heteroaryl, optionally substituted with 1, 2, or 3 substituents 

independently selected from the group consisting of halo, CN, C1-C6 alkyl, OH, OC1-C6 

alkyl, and C3-C6 cycloalkyl; 

R20 is C1-C3 alkyl, C3-C4 cycloalkyl, or 4-6 membered heterocycloalkyl, wherein the 

C1-C3 alkyl, C3-C4 cycloalkyl, and 4-6 membered heterocycloalkyl are each optionally 

substituted substituted with 1, 2, or 3 substituents independently selected from the group 

consisting of oxo, halo, CN, C1-C6 alkyl, C(O)NHC1-C6 alkyl, C(O)NHC3-C6 cycloalkyl, 

OH, OC1-C6 alkyl, C3-C6 cycloalkyl, and 4- to 6-membered heterocyclyl; 

R30 is H, C1-C3 alkyl, C3-C4 cycloalkyl, or 5-6 membered heterocycloalkyl, wherein 

the C1-C3 alkyl, C3-C4 cycloalkyl, or 5-6 membered heterocycloalkyl are each optionally 

substituted with 1, 2, or 3 substituents independently selected from the group consisting of 

halo, C1-C6 alkyl, and OH; and 

Ring A is 5-6 membered heterocycloalkyl, optionally substituted with 1, 2, or 3 

substituents independently selected from the group consisting of oxo, C1-C6 alkyl, C1-C6 

haloalkyl, C1-C6 alkyl-OH, C(O)C1-C6 alkyl, and OH. 

4. The compound of claim 3, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R30 is C1-C3 alkyl, C3-C4 cycloalkyl, or 5-6 membered heterocycloalkyl, wherein the 

C1-C3 alkyl, C3-C4 cycloalkyl, or 5-6 membered heterocycloalkyl are each optionally 

substituted with 1, 2, or 3 substituents independently selected from the group consisting of 

halo, C1-C6 alkyl, and OH. 

5.  The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein X is -O-. 

6. The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein Y is CH. 

7. The compound of claim 3, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R1 is 4-10 membered heterocyclyl or 5-10 membered heteroaryl, wherein the 4-10 
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membered heterocyclyl and 5-10 membered heteroaryl are each optionally substituted with 1, 

2, or 3 substituents independently selected from the group consisting of halo, CN, C1-C6 

alkyl, OH, OC1-C6 alkyl, and C3-C6 cycloalkyl.  

8. The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R1 is -C(O)NH2, C(O)NHCH3, C(O)NH(cyclopropyl), 
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. 

9. The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R1 is pyrazolyl or pyrimidinyl, wherein the pyrazolyl and pyrimidinyl are each 

optionally substituted with 1, 2, or 3 substituents independently selected from the group 

consisting of halo, CN, C1-C6 alkyl, OH, OC1-C6 alkyl, and C3-C6 cycloalkyl. 

10.  The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R2 is C1-C3 alkyl or C3-C4 cycloalkyl, wherein the C1-C3 alkyl and C3-C4 cycloalkyl 

are each optionally substituted with 1, 2, or 3 substituents independently selected from the 
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group consisting of oxo, halo, CN, C1-C6 alkyl, C(O)NHC1-C6 alkyl, C(O)NHC3-C6 

cycloalkyl, OH, OC1-C6 alkyl, C3-C6 cycloalkyl, and 4- to 6-membered heterocycly 1. 

11. The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R2 is CH3, CH2CH3, CH(CH3)2, C(CH3)3, cyclopropyl, cyclobutyl, cyclopentyl, 

tetrahydrofuranyl, tetrahydropyranyl,  

 



 

 

272 

 

  

12.   The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R3 is H, CH3, CHF2, CH2OH, CH2OCH3, CH2CH2OH, CH(CH3)QH, CH(CH3)2, 

C(CH3)2OH, OCH3, OCH2CH3, cyclopropyl, cyclobutyl, or tetrahydropyranyl. 

13. The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R2 and R3 together form: 
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. 

14.   The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R4 is C1-C3 alkyl, optionally substituted with 1, 2, or 3 independently selected halo 

substituents. 
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15.   The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R4 is CF3 or CF2Cl. 

16.   The compound of claim 2, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein R5 is H. 

17. The compound of claim 2, wherein the compound is of formula (Id) or formula (Ie): 

  or  

   (Id)      (Ie)   

or a pharmaceutically acceptable salt or tautomer thereof. 

18. The compound of claim 1, or a pharmaceutically acceptable salt or tautomer thereof, 

wherein: 

R1 is 4-10 membered heterocyclyl, C6-C10 aryl, or 5-10 membered heteroaryl, each 

optionally substituted with 1, 2, or 3 substituents independently selected from the group 

consisting of halo, CN, C1-C6 alkyl, OH, OC1-C6 alkyl, and C3-C6 cycloalkyl; 

R2 is C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, or 5-10 membered heteroaryl, wherein the C1-C6 alkyl, C2-C6 

alkenyl, C2-C6 alkynyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, and 

5-10 membered heteroaryl are each optionally substituted with 1, 2, or 3 substituents 

independently selected from the group consisting of oxo, halo, CN, C1-C6 alkyl, C(O)NHC1-

C6 alkyl, C(O)NHC3-C6 cycloalkyl, OH, OC1-C6 alkyl, C3-C6 cycloalkyl, and 4- to 6-

membered heterocyclyl; 

R3 is C2-C6 alkenyl, C2-C6 alkynyl, C3-C6 cycloalkyl, 4- to 6-membered 

heterocycloalkyl, C6-C10 aryl, or 5- to 10-membered heteroaryl, wherein the C2-C6 alkenyl, 

C2-C6 alkynyl, C3-C6 cycloalkyl, 4- to 6-membered heterocycloalkyl, C6-C10 aryl, and 5- to 



 

 

275 

 

10-membered heteroaryl are each optionally substituted with 1, 2, or 3 substituents 

independently selected from the group consisting of halo, C1-C6 alkyl, and OH; or 

R2 and R3, together with the intervening atoms to which they are attached, form a 4-

10 membered heterocycloalkyl, wherein the 4-10 membered heterocycloalkyl is optionally 

substituted with 1, 2, or 3 substituents independently selected from the group consisting of 

oxo, C1-C6 alkyl, C1-C6 alkyl-OH, C(O)C1-C6 alkyl, and OH; 

R4 is C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 alkynyl, wherein the C1-C6 alkyl, C2-C6 

alkenyl, and C2-C6 alkynyl are each optionally substituted with 1, 2, or 3 independently 

selected halo substituents; 

R6 is C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, or 

5-10 membered heteroaryl, wherein the C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, and 5-10 membered heteroaryl are each optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1-C6 

alkyl, and OH; and 

R7 is C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered heterocycloalkyl, C6-C10 aryl, or 

5-10 membered heteroaryl, wherein the C1-C6 alkyl, C3-C8 cycloalkyl, 4-10 membered 

heterocycloalkyl, C6-C10 aryl, and 5-10 membered heteroaryl are each optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1-C6 

alkyl, and OH; or 

R6 and R7, together with the nitrogen atom to which they are attached, form a 4-7 

membered heterocyclyl, wherein the 4-7 membered heterocyclyl is optionally substituted 

with 1, 2, or 3 substituents independently selected from the group consisting of halo, C1-C6 

alkyl, and OH. 

19. A pharmaceutical composition comprising a compound of any one of claims 1-18, or 

a pharmaceutically acceptable salt or tautomer thereof, and at least one pharmaceutically 

acceptable excipient. 

20. An in vitro method for inhibiting tyrosine kinase activity in a cell, comprising 

contacting the cell with an effective amount of a compound of any one of claims 1-18, or a 
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pharmaceutically acceptable salt or tautomer thereof, wherein the tyrosine kinase is selected 

from the group consisting of Abelson homolog 1, Abelson homolog 2, and breakpoint cluster 

region-Abelson homolog 1. 

21. Use of a compound of any one of claims 1-18, or a pharmaceutically acceptable salt 

or tautomer thereof, for the manufacture of a medicament for inhibiting tyrosine kinase 

activity in a patient in need thereof, wherein the tyrosine kinase is selected from the group 

consisting of Abelson protein, Abelson-related protein, and breakpoint cluster region-

Abelson protein. 

22. The use according to claim 21, wherein the patient has a disease selected from the 

group consisting of leukemia, Alzheimer's disease, and Parkinson's disease. 

23. Use of a compound of any one of claims 1-18, or a pharmaceutically acceptable salt 

or tautomer thereof, for the manufacture of a medicament for treating leukemia in a patient in 

need thereof, wherein the leukemia is selected from the group consisting of acute 

lymphoblastic leukemia, acute myeloid leukemia, and chronic myeloid leukemia. 

24. The use according to claim 23, wherein: 

(a) the leukemia is selected from the group consisting of acute lymphoblastic 

leukemia and chronic myeloid leukemia; and 

(b) the medicament further comprises a therapeutically effective amount of a 

compound selected from the group consisting of bafetinib, bosutinib, dasatinib, imatinib, 

nilotinib, and ponatinib. 

25. The use according to claim 23, wherein the chronic myeloid leukemia is resistant to 

standard-of-care treatment.  

26. The use according to claim 23, wherein the chronic myeloid leukemia is resistant to 

treatment with a compound selected from the group consisting of dasatinib, imatinib, and 

nilotinib, or a combination thereof. 

27. The use according to claim 23, wherein the acute myeloid leukemia is secondary 

acute myeloid leukemia. 
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28. A compound of any one of claims 1-18, or a pharmaceutically acceptable salt or 

tautomer thereof, for use in inhibiting tyrosine kinase activity in a patient in need thereof, 

wherein the tyrosine kinase is selected from the group consisting of Abelson protein, 

Abelson-related protein, and breakpoint cluster region-Abelson protein. 

29. The compound according to claim 28, wherein the patient has a disease selected from 

the group consisting of leukemia, Alzheimer's disease, and Parkinson's disease. 

30. A compound of any one of claims 1-18, or a pharmaceutically acceptable salt or 

tautomer thereof, for use in treating leukemia in a patient in need thereof, wherein the 

leukemia is selected from the group consisting of acute lymphoblastic leukemia, acute 

myeloid leukemia, and chronic myeloid leukemia. 

31. The compound according to claim 30, wherein: 

(a) the leukemia is selected from the group consisting of acute lymphoblastic 

leukemia and chronic myeloid leukemia; and 

(b) the treatment further comprises a therapeutically effective amount of a compound 

selected from the group consisting of bafetinib, bosutinib, dasatinib, imatinib, nilotinib, and 

ponatinib. 

32. The compound according to claim 30, wherein the chronic myeloid leukemia is 

resistant to standard-of-care treatment.  

33. The compound according to claim 30, wherein the chronic myeloid leukemia is 

resistant to treatment with a compound selected from the group consisting of dasatinib, 

imatinib, and nilotinib, or a combination thereof. 

34. The compound according to claim 30, wherein the acute myeloid leukemia is 

secondary acute myeloid leukemia. 

35. A compound selected from the group consisting of: 
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or a pharmaceutically acceptable salt or tautomer thereof. 

36. The compound of claim 35, wherein the compound is selected from the group 

consisting of: 
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or a pharmaceutically acceptable salt or tautomer thereof. 
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37. The compound of claim 36, wherein the compound is: 

, 

or a pharmaceutically acceptable salt or tautomer thereof. 

38. The compound of claim 36, wherein the compound is: 

, 

or a pharmaceutically acceptable salt or tautomer thereof. 

39. The compound of claim 36, wherein the compound is: 
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, 

or a pharmaceutically acceptable salt or tautomer thereof. 

40. The compound of claim 36, wherein the compound is: 

, 

or a pharmaceutically acceptable salt or tautomer thereof. 

41. The compound of claim 36, wherein the compound is: 

, 

or a pharmaceutically acceptable salt or tautomer thereof. 
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42. A pharmaceutical composition comprising a compound of any one of claims 35-41, 

or a pharmaceutically acceptable salt or tautomer thereof, and at least one pharmaceutically 

acceptable excipient. 

43. An in vitro method for inhibiting tyrosine kinase activity in a cell, comprising 

contacting the cell with an effective amount of a compound of any one of claims 35-41, or a 

pharmaceutically acceptable salt or tautomer thereof, wherein the tyrosine kinase is selected 

from the group consisting of Abelson homolog 1, Abelson homolog 2, and breakpoint cluster 

region-Abelson homolog 1. 

44. Use of a compound of any one of claims 35-41, or a pharmaceutically acceptable salt 

or tautomer thereof, for the manufacture of a medicament for inhibiting tyrosine kinase 

activity in a patient in need thereof, wherein the tyrosine kinase is selected from the group 

consisting of Abelson protein, Abelson-related protein, and breakpoint cluster region-

Abelson protein. 

45. The use according to claim 44, wherein the patient has a disease selected from the 

group consisting of leukemia, Alzheimer's disease, and Parkinson's disease. 

46. Use of a compound of any one of claims 35-41, or a pharmaceutically acceptable salt 

or tautomer thereof, for the manufacture of a medicament for treating leukemia in a patient in 

need thereof, wherein the leukemia is selected from the group consisting of acute 

lymphoblastic leukemia, acute myeloid leukemia, and chronic myeloid leukemia. 

47. The use according to claim 46, wherein: 

(a) the leukemia is selected from the group consisting of acute lymphoblastic 

leukemia and chronic myeloid leukemia; and 

(b) the medicament further comprises a therapeutically effective amount of a 

compound selected from the group consisting of bafetinib, bosutinib, dasatinib, imatinib, 

nilotinib, and ponatinib. 

48. The use according to claim 46, wherein the chronic myeloid leukemia is resistant to 

standard-of-care treatment.  



 

 

317 

 

49. The use according to claim 46, wherein the chronic myeloid leukemia is resistant to 

treatment with a compound selected from the group consisting of dasatinib, imatinib, and 

nilotinib, or a combination thereof. 

50. The use according to claim 46, wherein the acute myeloid leukemia is secondary 

acute myeloid leukemia. 

51. A compound of any one of claims 35-41, or a pharmaceutically acceptable salt or 

tautomer thereof, for use in inhibiting tyrosine kinase activity in a patient in need thereof, 

wherein the tyrosine kinase is selected from the group consisting of Abelson protein, 

Abelson-related protein, and breakpoint cluster region-Abelson protein. 

52. The compound according to claim 51, wherein the patient has a disease selected from 

the group consisting of leukemia, Alzheimer's disease, and Parkinson's disease. 

53. A compound of any one of claims 35-41, or a pharmaceutically acceptable salt or 

tautomer thereof, for use in treating leukemia in a patient in need thereof, wherein the 

leukemia is selected from the group consisting of acute lymphoblastic leukemia, acute 

myeloid leukemia, and chronic myeloid leukemia. 

54. The compound according to claim 53, wherein: 

(a) the leukemia is selected from the group consisting of acute lymphoblastic 

leukemia and chronic myeloid leukemia; and 

(b) the treatment further comprises a therapeutically effective amount of a compound 

selected from the group consisting of bafetinib, bosutinib, dasatinib, imatinib, nilotinib, and 

ponatinib. 

55. The compound according to claim 54, wherein the chronic myeloid leukemia is 

resistant to standard-of-care treatment.  

56. The compound according to claim 54, wherein the chronic myeloid leukemia is 

resistant to treatment with a compound selected from the group consisting of dasatinib, 

imatinib, and nilotinib, or a combination thereof. 
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57. The compound according to claim 54, wherein the acute myeloid leukemia is 

secondary acute myeloid leukemia. 

 


