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COMPOSITIONS COMPRISING BISFLUOROALKYL-1,4-BENZODIAZEPINONE 

COMPOUNDS FOR TREATING ADENOID CYSTIC CARCINOMA  

 

FIELD OF THE INVENTION 

[001] The present invention provides methods of treating or suppressing Adenoid Cystic Carcinoma 5 

(ACC) or inhibiting ACC tumor growth in subjects by administering compositions comprising 

bisfluoroalkyl-1,4-benzodiazepinone compounds, including compounds of Formula (III) or prodrugs 

thereof. 

  

(III) 10 

 

BACKGROUND OF THE INVENTION 

[002] Many human solid tumors and hematologic malignancies show a characteristic deregulation 

of Notch pathway signaling. An important step in activation of Notch receptors is cleavage by gamma 

secretase, freeing the intracellular signaling domain. Notch inhibition by gamma secretase inhibitors 15 

(GSIs) such as benzodiazepinone compounds has potential for having potent antineoplastic effects.  

[003] Patients with advanced solid tumors refractory to standard therapies, patients who relapsed 

after standard therapies or patients with tumors for which there is no known effective treatment 

require new strategies for treating solid tumors. 
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SUMMARY 

[004] The present disclosure provides a method of treating or suppressing an Adenoid Cystic 

Carcinoma (ACC) tumor in a subject comprising the step of administering to said subject a 

composition comprising one or more compounds represented by the structure of Formula (III): 



 

 2  

 

 

or prodrugs or salts thereof; wherein: 

R1 is -CH2CF3 or -CH2CH2CF3;  

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3;  5 

R3 is H or -CH3;  

each Ra is independently F, Cl, -CN, -OCH3, and/or -NHCH2CH2OCH3; and  

y is zero, 1, or 2. 

[005] The present disclosure also provides a method of inhibiting tumor growth in a subject with an 

Adenoid Cystic Carcinoma (ACC) tumor comprising the step of administering to said subject a 10 

composition comprising one or more compounds represented by the structure of Formula (III): 

 

 

or prodrugs or salts thereof; wherein: 

R1 is -CH2CF3 or -CH2CH2CF3;  15 

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3;  

R3 is H or -CH3;  

each Ra is independently F, Cl, -CN, -OCH3, and/or -NHCH2CH2OCH3; and  

y is zero, 1, or 2. 
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 [005a]     In an aspect, the present disclosure refers to the use of a composition in the manufacture 

of a medicament for treating or suppressing an Adenoid Cystic Carcinoma (ACC) tumor in a 

subject, wherein the composition comprises: 

(1). 

[005b] In another aspect, the present disclosure refers to the use of a composition in the 5 

manufacture of a medicament for inhibiting tumor growth in a subject with an Adenoid Cystic 

Carcinoma (ACC) tumor, wherein the composition comprises: 

 

(1). 
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CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently F, Cl, -CN, -OCH3, C1-3 alkyl, -CH2OH, -CF3, 

cyclopropyl, -OCH3, -O(cyclopropyl) and/or -NHCH2CH2OCH3; 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  

y is zero, 1 or 2; and 

z is zero, 1, or 2. 

[0028] In one embodiment, the present invention provides compositions comprising compounds as 

described herein formulated at a dose of 4 mg. In one embodiment, the present invention provides 

compositions comprising compounds as described herein formulated for intravenous administration. 

[0029] In one embodiment, the present invention provides compositions comprising compounds 

represented by the structure of Formula (II): 

(II) 

wherein R3 is H or -CH3; and y is zero or 1. 

[0030] In one embodiment, the present invention provides compositions comprising compounds of 

Formula (III): 
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. 

[0042] In another embodiment, the present invention provides compositions comprising compounds 

represented by the structure of Formula (I): 

N

N

R3

N
H

O O

O

NHR4

R1

R2

(Ra)y

A
(Rb)z

(I) 

and/or at least one salt thereof, wherein: 

R1 is -CH2CF3; 

R2 is -CH2CH2CF3, or -CH2CH2CH2CF3; 

R3 is H, -CH3 or Rx; 

R4 is H or Ry; 

Rx 

is: -CH2OC(O)CH(CH3)NH2, -CH2OC(O)CH(NH2)CH(CH3)2, -CH2OC(O)CH((CH(

CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently Cl, C1-3 alkyl, -CH2OH, -CF3, cyclopropyl, -OCH3, 

and/or -O(cyclopropyl); 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  
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Rx 

is: -CH2OC(O)CH(CH3)NH2, -CH2OC(O)CH(NH2)CH(CH3)2, -CH2OC(O)CH((CH(

CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently F, Cl, -CN, -OCH3, C1-3 alkyl, -CH2OH, -CF3, 

cyclopropyl, -OCH3, -O(cyclopropyl) and/or -NHCH2CH2OCH3; 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  

y is zero, 1 or 2; and 

z is zero, 1, or 2 

provided that if Ring A is phenyl, z is zero, and y is 1 or 2 then at least one Ra is  

C1-3 alkyl, -CH2OH, -CF3, cyclopropyl, or -O(cyclopropyl); 

provided that if R3 is Rx then R4 is H; and 

provided that if R4 is Ry then R3 is H or -CH3. 

[0048] In another embodiment, the structure as described hereinabove comprises one or more of the 

following provisos: provided that if Ring A is phenyl, z is zero, and y is 1 or 2 then at least one Ra is 

C1-3 alkyl, -CH2OH, -CF3, cyclopropyl, or -O(cyclopropyl); provided that if R3 is Rx then R4 is H; and 

provided that if R4 is Ry then R3 is H or -CH3. 

[0049] In another embodiment, the present invention provides compositions comprising compounds 

represented by the following structure: 

N

H
N

N
H

O O

O

NH2

F

CH3

CF3

CF3

(22). 
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N

N

R3

N
H

O O

O

NHR4

R1

R2

(Ra)y

A
(Rb)z

(I),  

 

wherein: 

R1 is -CH2CF3 or -CH2CH2CF3; 

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3; 

R3 is H, -CH3 or Rx; 

R4 is H or Ry; 

Rx 

is: -CH2OC(O)CH(CH3)NH2, -CH2OC(O)CH(NH2)CH(CH3)2, -CH2OC(O)CH((CH(

CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently F, Cl, -CN, -OCH3, C1-3 alkyl, -CH2OH, -CF3, 

cyclopropyl, -OCH3, -O(cyclopropyl) and/or -NHCH2CH2OCH3; 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  

y is zero, 1 or 2; and 

z is zero, 1, or 2. 

[00140] In another embodiment, the present invention provides a method of treating, suppressing 

or inhibiting a proliferative disease in a subject, comprising the step of administering to said subject 

a composition comprising one or more compounds of Formula (III): 
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administering to said subject a composition comprising one or more compounds represented by the 

structure of Formula (I) and/or at least one salt thereof,  

 

N

N

R3

N
H

O O

O

NHR4

R1

R2

(Ra)y

A
(Rb)z

(I),  

 

wherein: 

R1 is -CH2CF3 or -CH2CH2CF3; 

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3; 

R3 is H, -CH3 or Rx; 

R4 is H or Ry; 

Rx 

is: -CH2OC(O)CH(CH3)NH2, -CH2OC(O)CH(NH2)CH(CH3)2, -CH2OC(O)CH((CH(

CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently F, Cl, -CN, -OCH3, C1-3 alkyl, -CH2OH, -CF3, 

cyclopropyl, -OCH3, -O(cyclopropyl) and/or -NHCH2CH2OCH3; 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  

y is zero, 1 or 2; and 

z is zero, 1, or 2. 

[00165] In another embodiment, the present invention provides a method of treating cancer, 

wherein said cancer comprises one or more Notch-activating genetic alterations, comprising the step  
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[00168] In one embodiment, the present invention provides a method of treating a carcinoma, 

wherein said carcinoma comprises one or more Notch-activating genetic alterations, comprising the 

step of administering to said subject a composition comprising one or more compounds represented 

by the structure of Formula (I) and/or at least one salt thereof,  

 

N

N

R3

N
H

O O

O

NHR4

R1

R2

(Ra)y

A
(Rb)z

(I),  

 

wherein: 

R1 is -CH2CF3 or -CH2CH2CF3; 

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3; 

R3 is H, -CH3 or Rx; 

R4 is H or Ry; 

Rx 

is: -CH2OC(O)CH(CH3)NH2, -CH2OC(O)CH(NH2)CH(CH3)2, -CH2OC(O)CH((CH(

CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently F, Cl, -CN, -OCH3, C1-3 alkyl, -CH2OH, -CF3, 

cyclopropyl, -OCH3, -O(cyclopropyl) and/or -NHCH2CH2OCH3; 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  

y is zero, 1 or 2; and 

z is zero, 1, or 2. 
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[00172] In one embodiment, the present invention provides a method of treating ACC, wherein said 

ACC comprises one or more Notch-activating genetic alterations, comprising the step of 

administering to said subject a composition comprising one or more compounds represented by the 

structure of Formula (I) and/or at least one salt thereof,  

 

N

N

R3

N
H

O O

O

NHR4

R1

R2

(Ra)y

A
(Rb)z

(I),  

 

wherein: 

R1 is -CH2CF3 or -CH2CH2CF3; 

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3; 

R3 is H, -CH3 or Rx; 

R4 is H or Ry; 

Rx 

is: -CH2OC(O)CH(CH3)NH2, -CH2OC(O)CH(NH2)CH(CH3)2, -CH2OC(O)CH((CH(

CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 
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R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3; 

R3 is H, -CH3 or Rx; 

R4 is H or Ry; 

Rx 

is: -CH2OC(O)CH(CH3)NH2, -CH2OC(O)CH(NH2)CH(CH3)2, -CH2OC(O)CH((CH(

CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently F, Cl, -CN, -OCH3, C1-3 alkyl, -CH2OH, -CF3, 

cyclopropyl, -OCH3, -O(cyclopropyl) and/or -NHCH2CH2OCH3; 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  

y is zero, 1 or 2; and 

z is zero, 1, or 2. 

[00179] In another embodiment, the present invention provides a method of reducing tumor size 

in a subject having ACC, wherein one or more cells of the ACC comprises one or more Notch-

activating genetic alterations, comprising the step of administering to said subject a composition 

comprising one or more compounds represented by the structure of Formula (III): 

 

or prodrugs or salts thereof; wherein: 

R1 is -CH2CF3 or -CH2CH2CF3;  

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3;  

R3 is H or -CH3;  
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CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently F, Cl, -CN, -OCH3, C1-3 alkyl, -CH2OH, -CF3, 

cyclopropyl, -OCH3, -O(cyclopropyl) and/or -NHCH2CH2OCH3; 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  

y is zero, 1 or 2; and 

z is zero, 1, or 2. 

[00186] In another embodiment, the present invention provides a method of reducing tumor 

volume in a subject having ACC, wherein one or more cells of the ACC comprises one or more 

Notch-activating genetic alterations, comprising the step of administering to said subject a 

composition comprising one or more compounds represented by the structure of Formula (III): 

 

or prodrugs or salts thereof; wherein: 

R1 is -CH2CF3 or -CH2CH2CF3;  

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3;  

R3 is H or -CH3;  

each Ra is independently F, Cl, -CN, -OCH3, and/or -NHCH2CH2OCH3; and  

y is zero, 1, or 2. 

[00187] In another embodiment, the present invention provides a method of reducing tumor 

volume in a subject having ACC, wherein one or more cells of said ACC comprises one or more  
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comprises one or more Notch-activating genetic alterations, comprising the step of administering to 

said subject a composition comprising one or more compounds represented by the structure of 

Formula (I) and/or at least one salt thereof,  

 

N

N

R3

N
H

O O

O

NHR4

R1

R2

(Ra)y

A
(Rb)z

(I),  

 

wherein: 

R1 is -CH2CF3 or -CH2CH2CF3; 

R2 is -CH2CF3, -CH2CH2CF3, or -CH2CH2CH2CF3; 

R3 is H, -CH3 or Rx; 

R4 is H or Ry; 

Rx 

is: -CH2OC(O)CH(CH3)NH2, -CH2OC(O)CH(NH2)CH(CH3)2, -CH2OC(O)CH((CH(

CH3)2)NHC(O)CH(NH2)CH(CH3)2,
-CH2OC(O)CH2 OP(O)(OH)2

, 

-CH2OC(O)CH2C(CH3)2 CH3

(HO)2(O)PO

H3C

, or ; 

Ry is: -SCH2CH(NH2)C(O)OH, -SCH2CH(NH2)C(O)OCH3, 

or -SCH2CH(NH2)C(O)OC(CH3)3; 

Ring A is phenyl or pyridinyl; 

each Ra is independently F, Cl, -CN, -OCH3, C1-3 alkyl, -CH2OH, -CF3, 

cyclopropyl, -OCH3, -O(cyclopropyl) and/or -NHCH2CH2OCH3; 

each Rb is independently F, Cl, -CH3, -CH2OH, -CF3, cyclopropyl, and/or -OCH3;  

y is zero, 1 or 2; and 

z is zero, 1, or 2. 

[00208] In one embodiment, the present invention provides a method of prolonging progression-

free survival or overall survival in a subject having ACC, wherein one or more cells of the ACC  
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CLAIMS 

What is claimed is: 

1. Use of a composition in the manufacture of a medicament for treating or suppressing an 

Adenoid Cystic Carcinoma (ACC) tumor in a subject, wherein the composition comprises: 

(1). 

 

2. Use of a composition in the manufacture of a medicament for inhibiting tumor growth in a 

subject with an Adenoid Cystic Carcinoma (ACC) tumor, wherein the composition comprises: 

 

(1). 

 

3. The use of any one of claims 1-2, wherein said composition is formulated for administration 

at a dose of 4 mg.  

4. The use of any one of claims 1-2, wherein said composition is formulated for administration 

at a dose of 6 mg.  

5. The use of any one of claims 1-2, wherein said composition is formulated for administration 

at a dose of 0.3, 0.6, 1.2, 2.4, or 8.4 mg.  

6. The use of any one of claims 1-5, wherein said composition is formulated for administration 

once per week.  

7. The use of any one of claims 1-5, wherein said composition is formulated for administration 

once every two weeks.  

8. The use of any one of claims 1-7, wherein said ACC tumor comprises tubular ACC, cribriform 

ACC, or solid ACC.  

9. The use of any one of claims 1-8, wherein said ACC tumor comprises a Notch mutation.  
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10. The use of claim 9, wherein said Notch mutation comprises a Notch-activating mutation. 

11. The use of claim 10, wherein said Notch-activating mutation comprises a Notch1 mutation, a 

Notch2 mutation, a Notch3 mutation, a Notch4 mutation, or a combination thereof.  

12. The use of any one of claims 10-11, wherein said Notch-activating mutation perturbs the 

structure of the negative regulatory region (NRR) of the Notch gene, functionally inactivates 

the PEST domain of the Notch gene, or a combination thereof.  

13. The use of any one of claims 10-12, wherein said Notch-activating mutation comprises a 

sequence variant in the NRR domain, PEST domain, or combination thereof of a Notch gene. 

14. The use of any one of claims 10-13, wherein said Notch-activating mutation comprises a gene 

rearrangement in the ectodomain of a Notch gene. 

15. The use of claim 14, wherein said gene rearrangement removes most of the NRR. 

 


