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In another aspect, the invention features a method of treating any of the following 

conditions by administering a therapeutically effective amount of a compound disclosed 

herein to a subject: hepatocellular carcinoma, breast cancer, ovarian cancer, lung cancer, liver 

cancer, a sarcoma, or hyperlipidemia. 

In a first aspect of the disclosure, there is provided a compound of Formula I or a 

pharmaceutically acceptable salt thereof, 

Formula I 

wherein: 

Warhead is a moiety capable of forming a covalent bond with a nucleophile; 

ring A is tetrahydrofuranyl or tetrahydropyranyl;  

each of R1 and R2 is independently selected from halo, cyano, C1-6 alkoxy, hydroxy, 

oxo, amino, amido, alkyl urea, C1-6 alkyl, and heterocyclyl, wherein each of C1-6 alkoxy, C1-6 

alkyl, and heterocyclyl is optionally substituted with 0-5 groups independently selected from 

halo, hydroxy, amino, cyano, and heterocyclyl; 

R3 is halo; 

m is 0-3; 

n is 0-4; and  

p is 0-2, 

wherein Warhead is selected from:
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; ; ; ; 

; ; and , 

wherein X is a leaving group; and each of Ra, Rb, and Rc is, independently, H, C1-4 alkyl, C1-4 

cycloalkyl, or cyano. 

In a second aspect of the disclosure, there is provided a compound according to the 

first aspect of the disclosure selected from  
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, and pharmaceutically acceptable salts thereof. 

In a third aspect of the disclosure, there is provided a pharmaceutical composition 

comprising a pharmaceutically acceptable carrier and a compound or pharmaceutically 

acceptable salt according to the first aspect of the disclosure. 

In a fourth aspect of the disclosure, there is provided a use of a compound of the first 5 

aspect of the disclosure, in the manufacture of a medicament for treating a condition 

mediated by FGR-4. 

In a fifth aspect of the disclosure, there is provided a use of a compound of the first 

aspect of the disclosure, in the manufacture of a medicament for treating a condition 

characterized by overexpression of FGR-4. 10 

In a sixth aspect of the invention, there is provided a use of a compound of the first 

aspect of the disclosure, in the manufacture of a medicament for treating a condition 

characterized by amplified FGF-19. 

In a seventh aspect of the disclosure, there is provided a use of a compound of the first 

aspect of the disclosure, in the manufacture of a medicament for treating a condition 15 

characterized by overexpression of FGF-19 

In an eight aspect of the disclosure, there is provided a use of a compound of the first 

aspect of the disclosure, in the manufacture of a medicament for treating cancer, wherein the 

cancer is selected from the group consisting of liver cancer, breast cancer, lung cancer, 

ovarian cancer, or a sarcoma. 20 

In a ninth aspect of the disclosure, there is provided a use of a compound of the first 

aspect of the disclosure, in the manufacture of a medicament for treating hepatocellular 

carcinoma. 

In a tenth aspect of the disclosure, there is provided a compound which is  
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or . 

The invention includes all possible combinations of the embodiments described above 

and below. 

Detailed Description of the Invention 
 The compounds disclosed below can form a covalent bond with FGFR4 protein; for 5 

example, the compounds can form a covalent bond with a cysteine residue of FGFR4, for 

example, the cysteine at residue 552.  FGFRs1-3 do not contain this cysteine.  The ability to 

form a covalent bond between the compound and FGFR4 is therefore an important factor in 

the selectivity of the compounds disclosed herein for FGFR4. 

 The details of construction and the arrangement of components set forth in the 10 

following description or illustrated in the drawings are not meant to be limiting.  Other 

embodiments and different ways to practice the invention are expressly included.  Also, the 

phraseology and terminology used herein are for the purpose of description and should not be 

regarded as limiting.  The use of “including,” “includes,” “include,” “comprising,” or 

“having,”  “containing”, “involving”, and variations thereof herein, is meant to encompass 15 

the items listed thereafter and equivalents thereof as well as additional items. 
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Definitions 

"Aliphatic group", as used herein, refers to a straight-chain, branched-chain, or cyclic 

hydrocarbon group and includes saturated and unsaturated groups, such as an alkyl group, an 

alkenyl group, and an alkynyl group.  

“Alkenyl”, as used herein, refers to an aliphatic group containing at least one double 5 

bond. 

"Alkoxyl" or "alkoxy", as used herein, refers to an alkyl group having an oxygen 

radical attached thereto.  Representative alkoxyl groups include methoxy, ethoxy, propyloxy, 

tert-butoxy and the like. 

[Followed by page 7] 10 
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What we claim is: 

1. A compound of Formula I or a pharmaceutically acceptable salt thereof,

Formula I 

wherein: 

Warhead is a moiety capable of forming a covalent bond with a nucleophile; 

ring A is tetrahydrofuranyl or tetrahydropyranyl;  

each of R1 and R2 is independently selected from halo, cyano, C1-6 alkoxy, hydroxy, oxo, 

amino, amido, alkyl urea, C1-6 alkyl, and heterocyclyl, wherein each of C1-6 alkoxy, C1-6 alkyl, 

and heterocyclyl is optionally substituted with 0-5 groups independently selected from halo, 

hydroxy, amino, cyano, and heterocyclyl; 

R3 is halo; 

m is 0-3; 

n is 0-4; and  

p is 0-2, 

wherein Warhead is selected from: 

; ; ; ; 

; ; and , 

wherein X is a leaving group; and each of Ra, Rb, and Rc is, independently, H, C1-4 alkyl, C1-4 

cycloalkyl, or cyano. 

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein each of

R1 and R2 is independently selected from halo, cyano, C1-6 alkoxy, hydroxy, oxo, amino, amido,

S

OO
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alkyl urea, and C1-6 alkyl, wherein each of C1-6 alkoxy and C1-6 alkyl is optionally substituted 

with 0-5 groups independently selected from halo, hydroxy, amino, cyano, and heterocyclyl. 

3. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein each of

R1 and R2 is independently selected from halo, cyano, C1-6 alkoxy, hydroxy, oxo, amino, amido,

alkyl urea, C1-6 alkyl, and heterocyclyl.

4. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein each of

R1 and R2 is independently selected from halo, cyano, C1-6 alkoxy, hydroxy, oxo, amino, amido,

alkyl urea, and C1-6 alkyl.

5. The compound of any one of claims 1-4, or a pharmaceutically acceptable salt thereof,

wherein the group Warhead, along with the adjacent N of Formula I, is selected from acrylamide

and propargyl amide.

6. A compound according to claim 1 selected from

, , ,

, , , , and 

O

OCl

Cl

N
HN

O
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, and pharmaceutically acceptable salts thereof. 

7. The compound or pharmaceutically acceptable salt of claim 6, which is

, or a pharmaceutically acceptable salt thereof. 

8. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

compound or pharmaceutically acceptable salt according to any one of claims 1-7.

9. Use of a compound of any one of claims 1-7, in the manufacture of a medicament for

treating a condition mediated by FGR-4.

10. Use of a compound of any one of claims 1-7, in the manufacture of a medicament for

treating a condition characterized by overexpression of FGR-4.

11. Use of a compound of any one of claims 1-7, in the manufacture of a medicament for

treating a condition characterized by amplified FGF-19.
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12. Use of a compound of any one of claims 1-7, in the manufacture of a medicament for

treating a condition characterized by overexpression of FGF-19.

13. Use of a compound of any one of claims 1-7, in the manufacture of a medicament for

treating cancer, wherein the cancer is selected from the group consisting of liver cancer, breast

cancer, lung cancer, ovarian cancer, or a sarcoma.

14. Use of a compound of any one of claims 1-7, in the manufacture of a medicament for

treating hepatocellular carcinoma.

15. Use of a compound of any one of claims 1-7, in the manufacture of a medicament for

treating hyperlipidemia.

16. A compound which is

or . 






