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COMPOUND FOR TREATING GOUT OR HYPERURICEMIA 

 
CROSS-REFERENCE 

 

[0001] This application claims benefit of U.S. Provisional Application No. 62/847,519, filed on 

May 14, 2019, which is herein incorporated by reference in its entirety.  

BACKGROUND 

[0002] Hyperuricemia is caused by the overproduction or under-excretion of uric acid, and is 

considered to be a causative factor of several diseases that significantly impair the quality of life.  

For example, hyperuricemia is considered the causative factor of gout – the most prevalent form 

of inflammatory arthritis, characterized by severe pain and tenderness in joints caused by urate 

crystal accumulation.  The identification of a gout/hyperuricemia drug effective in lowering 

serum uric acid (sUA) with reduced toxicity represents an unmet medical need that would have 

beneficial impact on patients.   

SUMMARY 

[0002a] In one aspect of the present disclosure, there is provided a compound that is: 

(i) (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-

d3)methanone, or a pharmaceutically acceptable salt or solvate thereof; 

(ii) a compound of Formula (I), or a pharmaceutically acceptable salt or solvate thereof: 

 

Formula (I); 

wherein: 

  R1, R2, R3, and R4 are each independently selected from a group consisting of hydrogen, 

deuterium, hydroxy, and methoxy; wherein at least one of R1, R2, R3, and R4 is deuterium; and 

   R5 is -CH2CH2(OH) or -CH(OH)CH2(OH); or
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(iii) a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof: 

 

Formula (II); 

wherein: 

 R1, R2, R3, and R4 are each independently selected from a group consisting of hydrogen, 

deuterium, hydroxy, and methoxy; wherein at least one of R1, R2, R3, and R4 is deuterium. 

[0002b] In another aspect of the present disclosure, there is provided a use of a compound as 

disclosed herein, or a pharmaceutically acceptable salt or solvate thereof, in the manufacture of a 

medicament for treating or preventing hyperuricemia or gout in an individual in need thereof. 

[0002c] In a further aspect of the present disclosure, there is provided a pharmaceutical 

composition comprising a compound as disclosed herein, or a pharmaceutically acceptable salt or 

solvate thereof, and at least one inactive ingredient selected from pharmaceutically acceptable 

carriers, diluents, and excipients. 

[0002d] In another aspect of the present disclosure, there is a provided a compound as disclosed 

herein, or a pharmaceutically acceptable salt or solvate thereof, for use in therapy. 

[0003] In one example, described herein is a compound that is (3,5-dibromo-4-

hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a 

pharmaceutically acceptable salt or solvate thereof. 

[0004] In another example, described herein is a compound of Formula (I), or a pharmaceutically 

acceptable salt or solvate thereof: 

 

Formula (I); 

wherein: 

R1, R2, R3, and R4 are each independently selected from a group consisting of hydrogen, 

deuterium, hydroxy, and methoxy; wherein at least one of R1, R2, R3, and R4 is deuterium; 

and 
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R5 is -CH2CH3, -CH2CH2(OH), or -CH(OH)CH2(OH). 

[0005] In some examples is a compound of Formula (I), or a pharmaceutically acceptable salt or 

solvate thereof, wherein at least two of R1, R2, R3, and R4 is deuterium. In some 
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examples is a compound of Formula (I), or a pharmaceutically acceptable salt or solvate thereof, 

wherein at least three of R1, R2, R3, and R4 is deuterium. In some examples is a compound of 

Formula (I), or a pharmaceutically acceptable salt or solvate thereof, wherein R1, R2, R3, and R4 

are deuterium. In some examples is a compound of Formula (I), or a pharmaceutically acceptable 

salt or solvate thereof, wherein R5 is -CH2CH3. In some examples is a compound of Formula (I), 

or a pharmaceutically acceptable salt or solvate thereof, wherein R5 is -CH2CH2(OH). In some 

examples is a compound of Formula (I), or a pharmaceutically acceptable salt or solvate thereof, 

wherein R5 is -CH(OH)CH2(OH). 

[0006] In another example, described herein is a compound of Formula (II), or a 

pharmaceutically acceptable salt or solvate thereof: 

 

Formula (II); 

wherein: 

R1, R2, R3, and R4 are each independently selected from a group consisting of hydrogen, 

deuterium, hydroxy, and methoxy; wherein at least one of R1, R2, R3, and R4 is deuterium. 

[0007] In some examples is a compound of Formula (II), or a pharmaceutically acceptable salt or 

solvate thereof, wherein at least two of R1, R2, R3, and R4 is deuterium. In some examples is a 

compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, wherein at 

least three of R1, R2, R3, and R4 is deuterium. In some examples is a compound of Formula (II), 

or a pharmaceutically acceptable salt or solvate thereof, wherein at least one of R1, R2, R3, and R4 

is hydroxy. 

[0008] In another example, described herein is a method for treating or preventing hyperuricemia 

or gout in an individual in need thereof, comprising administering to the individual a 

therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-

hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, described herein.  In another example, described herein is a method for treating 

or preventing hyperuricemia or gout in an individual in need thereof, comprising administering to 

the individual a therapeutically effective amount of a compound of Formula (I) or (II) described 

herein, or a pharmaceutically acceptable salt or solvate thereof.  In some examples is a method 

for treating or preventing hyperuricemia in an individual in need thereof.  In some 
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examples is a method for treating hyperuricemia in an individual in need thereof.  In some 

examples is a method for preventing hyperuricemia in an individual in need thereof.  In some 

examples is a method for treating or preventing gout in an individual in need thereof.  In some 

examples is a method for treating gout in an individual in need thereof.  In some examples is a 

method for preventing gout in an individual in need thereof.  In some examples, the 

therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-

hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, is from about 3 mg to about 1500 mg.  In some examples, the therapeutically 

effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-

yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or solvate thereof, is from about 3 

mg to about 600 mg.  In some examples, the therapeutically effective amount of (3,5-dibromo-4-

hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a 

pharmaceutically acceptable salt or solvate thereof, is from about 5 mg to about 300 mg.  In some 

examples, the therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-

(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, is from about 10 mg to about 200 mg.  In some examples, the therapeutically 

effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-

yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or solvate thereof, is from about 10 

mg to about 100 mg.  In some examples, the therapeutically effective amount of (3,5-dibromo-4-

hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a 

pharmaceutically acceptable salt or solvate thereof, is administered orally.  In some examples, the 

therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-

hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, is taken with food. In some examples, the therapeutically effective amount of 

(3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-

d3)methanone, or a pharmaceutically acceptable salt or solvate thereof, is taken without food.  In 

some examples, the therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-

hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically 

acceptable salt or solvate thereof, is administered to the individual once per day.  In some 

examples, the therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-

(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, is administered to the individual twice per day.  In some examples, the 

therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-
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hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, is administered with at least one additional therapeutic agent.  In some examples, 

the therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-

hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, is administered with a xanthine oxidase inhibitor.  In some examples, the 

therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-

hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, is administered with a xanthine oxidase inhibitor selected from allopurinol, 

oxypurinol, febuxostat, topiroxostat, and inositol.  In some examples, the therapeutically 

effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-

yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or solvate thereof, is administered 

with a sodium-glucose co-transporter-2 (SGLT2) inhibitor.  In some examples, the 

therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-

hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof, is administered with an SGLT2 inhibitor selected from canagliflozin, 

dapagliflozin, empagliflozin, empagliflozin/linagliptin, empagliflozin/metformin, and 

dapagliflozin/metformin. In some examples, the therapeutically effective amount of (3,5-

dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, 

or a pharmaceutically acceptable salt or solvate thereof, is administered with a xanthine oxidase 

inhibitor and a SGLT2 inhibitor. In some examples, the therapeutically effective amount of (3,5-

dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, 

or a pharmaceutically acceptable salt or solvate thereof, is administered with a xanthine oxidase 

inhibitor and a SGLT2 inhibitor, wherein the xanthine oxidase inhibitor is selected from 

allopurinol, oxypurinol,  febuxostat, topiroxostat, and inositol, and the SGLT2 inhibitor is 

selected from canagliflozin, dapagliflozin, empagliflozin, empagliflozin/linagliptin, 

empagliflozin/metformin, and dapagliflozin/metformin.   

[0009] In some examples is a pharmaceutical composition comprising (3,5-dibromo-4-

hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a 

pharmaceutically acceptable salt or solvate thereof, and at least one inactive ingredient selected 

from pharmaceutically acceptable carriers, diluents, and excipients.   

[0010] In some examples is a pharmaceutical composition comprising a compound of Formula 

(I) or (II) described herein, or a pharmaceutically acceptable salt or solvate thereof, and at least 

one inactive ingredient selected from pharmaceutically acceptable carriers, diluents, and 

excipients.
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[0011] In another example is a pharmaceutical composition for the treatment or prevention of 

hyperuricemia or gout, wherein the pharmaceutical composition comprises a therapeutically 

effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-

yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or solvate thereof, and at least one 

inactive ingredient selected from pharmaceutically acceptable carriers, diluents, and excipients. 

In another example is a pharmaceutical composition for the treatment or prevention of 

hyperuricemia or gout, wherein the pharmaceutical composition comprises a therapeutically 

effective amount of a compound of Formula (I) or (II) described herein, or a pharmaceutically 

acceptable salt or solvate thereof, and at least one inactive ingredient selected from 

pharmaceutically acceptable carriers, diluents, and excipients.  In some examples is a 

pharmaceutical composition for the treatment or prevention of hyperuricemia in an individual in 

need thereof.  In some examples is a pharmaceutical composition for the treatment of 

hyperuricemia in an individual in need thereof.  In some examples is a pharmaceutical 

composition for the prevention of hyperuricemia in an individual in need thereof.  In some 

examples is a pharmaceutical composition for the treatment or prevention of gout in an individual 

in need thereof.  In some examples is a pharmaceutical composition for the treatment of gout in 

an individual in need thereof.  In some examples is a pharmaceutical composition for the 

prevention of gout in an individual in need thereof.  In some examples, the therapeutically 

effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-

yl-4,5,7-d3)methanone, a compound of Formula (I), or a compound of Formula (II), or a 

pharmaceutically acceptable salt or solvate thereof, is from about 3 mg to about 1500 mg.  In 

some examples, the therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-

hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or 

a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, is from 

about 3 mg to about 600 mg.  In some examples, the therapeutically effective amount of (3,5-

dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a 

compound of Formula (I), or a compound of Formula (II), or a pharmaceutically acceptable salt 

or solvate thereof, is from about 5 mg to about 300 mg.  In some examples, the therapeutically 

effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-

yl-4,5,7-d3)methanone, a compound of Formula (I), or a compound of Formula (II), or a 

pharmaceutically acceptable salt or solvate thereof, is from about 10 mg to about 200 mg.  In 

some examples, the therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-

hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or 

a compound of Formula (II), or a pharmaceutically acceptable salt or solvate 
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thereof, is from about 10 mg to about 100 mg.  In some examples, the pharmaceutical 

composition of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-

4,5,7-d3)methanone, a compound of Formula (I), or a compound of Formula (II), or a 

pharmaceutically acceptable salt or solvate thereof, is formulated for oral, intravenous, 

intramuscular, or subcutaneous administration.  In some examples, the pharmaceutical 

composition of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-

4,5,7-d3)methanone, a compound of Formula (I), or a compound of Formula (II), or a 

pharmaceutically acceptable salt or solvate thereof, is formulated for oral administration.  In 

some examples, the pharmaceutical composition of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-

2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or a 

compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, is taken with 

food. In some examples, the pharmaceutical composition of (3,5-dibromo-4-hydroxyphenyl)(6-

hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or 

a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, is taken 

without food.  In some examples, the pharmaceutical composition of (3,5-dibromo-4-

hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound 

of Formula (I), or a compound of Formula (II), or a pharmaceutically acceptable salt or solvate 

thereof, is administered to the individual once per day.  In some examples, the pharmaceutical 

composition of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-

4,5,7-d3)methanone, a compound of Formula (I), or a compound of Formula (II), or a 

pharmaceutically acceptable salt or solvate thereof, is administered to the individual twice per 

day.  In some examples, the pharmaceutical composition of (3,5-dibromo-4-hydroxyphenyl)(6-

hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or 

a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, further 

comprises at least one additional therapeutic agent.  In some examples, the pharmaceutical 

composition of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-

4,5,7-d3)methanone, a compound of Formula (I), or a compound of Formula (II), or a 

pharmaceutically acceptable salt or solvate thereof, further comprises a xanthine oxidase 

inhibitor.  In some examples, the pharmaceutical composition of (3,5-dibromo-4-

hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound 

of Formula (I), or a compound of Formula (II), or a pharmaceutically acceptable salt or solvate 

thereof, further comprises a xanthine oxidase inhibitor selected from allopurinol, oxypurinol,  

febuxostat, topiroxostat, and inositol.  In some examples, the pharmaceutical composition of 

(3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-
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hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or a compound 

of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, further comprises an 

SGLT2 inhibitor.  In some examples, the pharmaceutical composition of (3,5-dibromo-4-

hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound 

of Formula (I), or a compound of Formula (II), or a pharmaceutically acceptable salt or solvate 

thereof, further comprises an SGLT2 inhibitor selected from canagliflozin, dapagliflozin, 

empagliflozin, empagliflozin/linagliptin, empagliflozin/metformin, and dapagliflozin/metformin.  

In some examples, the pharmaceutical composition of (3,5-dibromo-4-hydroxyphenyl)(6-

hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or 

a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, further 

comprises a xanthine oxidase inhibitor and an SGLT2 inhibitor.  In some examples, the 

pharmaceutical composition of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-

hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or a compound 

of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, further comprises a 

xanthine oxidase inhibitor and an SGLT2 inhibitor, wherein the xanthine oxidase inhibitor is 

selected from allopurinol, oxypurinol, febuxostat, topiroxostat, and inositol, and the SGLT2 

inhibitor is selected from canagliflozin, dapagliflozin, empagliflozin, empagliflozin/linagliptin, 

empagliflozin/metformin, and dapagliflozin/metformin.   

INCORPORATION BY REFERENCE 

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

herein incorporated by reference to the extent applicable and relevant and to the same extent as if 

each individual publication, patent, or patent application was specifically and individually 

indicated to be incorporated by reference.  

 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] Benzbromarone is a uricosuric agent effective in lowering serum uric acid sUA and 

treating gout. It has been found that therapy using benzbromarone can lead to lowering of sUA 

even following a single dose and continue to be lowered following multiple doses, and that 

chronic therapy can bring sUA into target levels of <6 mg/dL.  However, in certain patients, 

benzbromarone is associated with hepatotoxicity.  A high proportion of these patients developed 

acute liver failure leading to death or emergency liver transplantation.  As a result, 

benzbromarone was never approved for use in the United States.  In addition, the hepatotoxicity 

of benzbromarone led to its withdrawal in Europe in 2003.  Benzbromarone is converted to 

reactive metabolites by CYP2C9.  Benzbromarone is metabolized to 5,6-
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CLAIMS 

We Claim: 

1. A compound that is: 

(i) (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-

d3)methanone, or a pharmaceutically acceptable salt or solvate thereof; 

(ii) a compound of Formula (I), or a pharmaceutically acceptable salt or solvate thereof: 

 

Formula (I); 

wherein: 

   R1, R2, R3, and R4 are each independently selected from a group consisting of 

hydrogen, deuterium, hydroxy, and methoxy; wherein at least one of R1, R2, R3, and R4 is 

deuterium; and 

   R5 is -CH2CH2(OH) or -CH(OH)CH2(OH); or 

(iii) a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof: 

 

Formula (II); 

wherein: 

 R1, R2, R3, and R4 are each independently selected from a group consisting of 

hydrogen, deuterium, hydroxy, and methoxy; wherein at least one of R1, R2, R3, and R4 is 

deuterium. 

2. The compound of claim 1, that is (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-

hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or 

solvate thereof. 

3. The compound of claim 1, that is a compound of Formula (I), or a pharmaceutically 

acceptable salt or solvate thereof: 
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Formula (I); 

wherein: 

   R1, R2, R3, and R4 are each independently selected from a group consisting of 

hydrogen, deuterium, hydroxy, and methoxy; wherein at least one of R1, R2, R3, and R4 is 

deuterium; and 

   R5 is  -CH2CH2(OH) or -CH(OH)CH2(OH). 

4. The compound of claim 3, or a pharmaceutically acceptable salt or solvate thereof, wherein: 

  at least two of R1, R2, R3, and R4 is deuterium. 

5. The compound of claim 3, or a pharmaceutically acceptable salt or solvate thereof, wherein: 

  at least three of R1, R2, R3, and R4 is deuterium. 

6. The compound of claim 3, or a pharmaceutically acceptable salt or solvate thereof, wherein: 

  R1, R2, R3, and R4 are deuterium. 

7. The compound of any one of claims 3-6, or a pharmaceutically acceptable salt or solvate 

thereof, wherein: 

  R5 is -CH2CH2(OH). 

8. The compound of any one of claims 3-6, or a pharmaceutically acceptable salt or solvate 

thereof, wherein: 

  R5 is -CH(OH)CH2(OH). 

9. The compound of claim 3, or a pharmaceutically acceptable salt or solvate thereof, selected 

from:  , , , 



-60- 

, , , 

, and . 

10. The compound of claim 1, that is a compound of Formula (II), or a pharmaceutically 

acceptable salt or solvate thereof: 

 

Formula (II); 

wherein: 

  R1, R2, R3, and R4 are each independently selected from a group consisting of 

hydrogen, deuterium, hydroxy, and methoxy; wherein at least one of R1, R2, R3, and R4 is 

deuterium. 

11. The compound of claim 10, wherein: 

  at least one of R1, R2, R3, and R4 is hydroxy. 

12. The compound of claim 10, or a pharmaceutically acceptable salt or solvate thereof, 

selected from: 

 , , ,  

, , and . 
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13. Use of a compound of any one of claims 1-12, or a pharmaceutically acceptable salt or 

solvate thereof, in the manufacture of a medicament for treating or preventing 

hyperuricemia or gout in an individual in need thereof. 

14. A pharmaceutical composition comprising a compound of any one of claims 1-12, or a 

pharmaceutically acceptable salt or solvate thereof, and at least one inactive ingredient 

selected from pharmaceutically acceptable carriers, diluents, and excipients. 

15. A compound of any one of claims 1-12, or a pharmaceutically acceptable salt or solvate 

thereof, for use in therapy. 
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	hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or solvate thereof, is administered with at least one additional therapeutic agent.  In some examples, the therapeutically effective amount of (3,5-dibromo-4-hydrox...
	[0009] In some examples is a pharmaceutical composition comprising (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, or a pharmaceutically acceptable salt or solvate thereof, and at least one inactive ingred...
	[0010] In some examples is a pharmaceutical composition comprising a compound of Formula (I) or (II) described herein, or a pharmaceutically acceptable salt or solvate thereof, and at least one inactive ingredient selected from pharmaceutically accept...
	[0011] In another example is a pharmaceutical composition for the treatment or prevention of hyperuricemia or gout, wherein the pharmaceutical composition comprises a therapeutically effective amount of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hyd...
	thereof, is from about 10 mg to about 100 mg.  In some examples, the pharmaceutical composition of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or a compound of Formula (II), ...
	hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone, a compound of Formula (I), or a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, further comprises an SGLT2 inhibitor.  In some examples, the pharmaceutical compositio...
	[0012] All publications, patents, and patent applications mentioned in this specification are herein incorporated by reference to the extent applicable and relevant and to the same extent as if each individual publication, patent, or patent applicatio...
	[0013] Benzbromarone is a uricosuric agent effective in lowering serum uric acid sUA and treating gout. It has been found that therapy using benzbromarone can lead to lowering of sUA even following a single dose and continue to be lowered following mu...
	dihydroxybenzbromarone via 6-OH benzbromarone by CYP2C9, followed by the oxidation of 5,6-dihydroxybenzbromarone to a reactive ortho-quinone intermediate.  The mechanism of benzbromarone hepatotoxicity is believed to be a result of its hepatic metabol...
	[0014] Described herein is (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone (Compound 1), an active metabolite of (3,5-dibromo-4-hydroxyphenyl)(2-(1-hydroxyethyl)benzofuran-3-yl-4,5,6,7-d4)methanone.
	[0015] In one embodiment is (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone.  “Compound 1” or “(3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone” refers to the com...
	[0016] In some embodiments, Compound 1 undergoes phase II metabolism. In some embodiments, Compound 1 is glucuronidated.  In some embodiments, Compound 1 forms a sulfate conjugate.
	[0017] In some embodiments, described herein is a compound of Formula (I), or a pharmaceutically acceptable salt or solvate thereof:
	[0018] In some embodiments is a compound of Formula (I), or a pharmaceutically acceptable salt or solvate thereof, wherein R1, R2, R3, and R4 are each independently selected from a group consisting of hydrogen and deuterium. In some embodiments is a c...
	[0019] In some embodiments, a compound of Formula (I) is undergoes phase II metabolism. In some embodiments, a compound of Formula (I) is glucuronidated.  In some embodiments, a compound of Formula (I) forms a sulfate conjugate.
	[0020] In some embodiments, described herein is a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof:
	[0021] In some embodiments is a compound of Formula (II), or a pharmaceutically acceptable salt or solvate thereof, wherein R1, R2, R3, and R4 are each independently selected from a group consisting of hydrogen and deuterium. In some embodiments is a ...
	[0022] In some embodiments, a compound of Formula (II) is undergoes phase II metabolism. In some embodiments, a compound of Formula (II) is glucuronidated.  In some embodiments, a compound of Formula (II) forms a sulfate conjugate.
	[0023] In some embodiments, Compound 1 includes the solvent addition forms (solvates).  In some embodiments, a compound of Formula (I) or (II) described herein includes the solvent addition forms (solvates).  Solvates contain either stoichiometric or ...
	[0024] In some embodiments, Compound 1 includes a pharmaceutically acceptable salt.  In some embodiments, a compound of Formula (I) or (II) described herein includes a pharmaceutically acceptable salt.
	[0025] In other embodiments, Compound 1 is prepared in various forms, including but not limited to, an amorphous phase, crystalline forms, milled forms, and nano-particulate forms. In other embodiments, a compound of Formula (I) or (II) is prepared in...
	[0026] While not intending to be bound by any particular theory, certain solid forms are characterized by physical properties, e.g., stability, solubility, and dissolution rate, appropriate for pharmaceutical and therapeutic dosage forms. Moreover, wh...
	[0027] In some embodiments, is a compound selected from:
	[0028] In some embodiments, is a compound selected from:
	[0029] In some embodiments, is a compound with the following structure:
	[0030] In some embodiments, is a compound selected from:
	[0031] In some embodiments, is a compound selected from:
	[0032] In some embodiments, is a compound selected from:
	[0033] 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 the claimed subject matter belongs. It is to be understood that the foregoing general d...
	[0034] The section headings used herein are for organizational purposes only and are not to be construed as limiting the subject matter described. All documents, or portions of documents, cited in the application including, but not limited to, patents...
	[0035] The term “acceptable” or “pharmaceutically acceptable”, with respect to a formulation, composition or ingredient, as used herein, means having no persistent detrimental effect on the general health of the subject being treated or does not abrog...
	[0036] As used herein, “amelioration” of the symptoms of a particular disease, disorder, or condition by administration of a particular compound or pharmaceutical composition refers to any lessening of severity, delay in onset, slowing of progression,...
	[0037]  “Bioavailability” refers to the percentage of Compound 1 dosed that is delivered into the general circulation of the animal or human being studied. The total exposure (AUC(0-∞)) of a drug when administered intravenously is usually defined as 1...
	[0038] “Blood plasma concentration” refers to the concentration of Compound 1 in the plasma component of blood of a subject. It is understood that the plasma concentration of Compound 1 may vary significantly between subjects, due to variability with ...
	[0039] The terms “co-administration” or the like, as used herein, are meant to encompass administration of the selected therapeutic agents to a single patient, and are intended to include treatment regimens in which the agents are administered by the ...
	[0040]  The terms “effective amount” or “therapeutically effective amount,” as used herein, refer to a sufficient amount of an agent or a compound being administered which will relieve to some extent one or more of the symptoms of the disease or condi...
	[0041] The terms “enhance” or “enhancing” means to increase or prolong either in potency or duration a desired effect. By way of example, “enhancing” the effect of therapeutic agents refers to the ability to increase or prolong, either in potency or d...
	[0042] The term “prophylactically effective amount,” as used herein, refers that amount of a composition applied to a patient which will relieve to some extent one or more of the symptoms of a disease, condition or disorder being treated. In such prop...
	[0043] "Pharmaceutically acceptable salt" includes both acid and base addition salts.  A pharmaceutically acceptable salt of any one of the compounds described herein is intended to encompass any and all pharmaceutically suitable salt forms.  Preferre...
	[0044] "Pharmaceutically acceptable acid addition salt" refers to those salts which retain the biological effectiveness and properties of the free bases, which are not biologically or otherwise undesirable, and which are formed with inorganic acids su...
	[0045] "Pharmaceutically acceptable base addition salt" refers to those salts that retain the biological effectiveness and properties of the free acids, which are not biologically or otherwise undesirable.  These salts are prepared from addition of an...
	[0046] The term “subject” as used herein, refers to an animal which is the object of treatment, observation or experiment. By way of example only, a subject may be, but is not limited to, a mammal including, but not limited to, a human.
	[0047] As used herein, the term “target activity” refers to a biological activity capable of being modulated by a selective modulator. Certain exemplary target activities include, but are not limited to, binding affinity, signal transduction, enzymati...
	[0048] The terms “treat,” “treating” or “treatment”, as used herein, include alleviating, abating or ameliorating a disease or condition symptoms, preventing additional symptoms, ameliorating or preventing the underlying metabolic causes of symptoms, ...
	[0049] As used herein, IC50 refers to a dosage, concentration or amount of a particular test compound that elicits a dose-dependent response at 50% of maximal expression of a particular response that is induced, provoked or potentiated by the particul...
	Pharmaceutical Compositions/Formulations
	[0050] Pharmaceutical compositions may be formulated in a conventional manner using one or more physiologically acceptable carriers including excipients and auxiliaries which facilitate processing of the active compounds into preparations which can be...
	[0051] A pharmaceutical composition, as used herein, refers to a mixture of (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone (Compound 1), a compound of Formula (I), or a compound of Formula (II) with other ...
	[0052] In some embodiments is a pharmaceutical composition comprising (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone (Compound 1), or a pharmaceutically acceptable salt or solvate thereof, and at least one...
	[0053] In some embodiments is a pharmaceutical composition comprising a compound of Formula (I) or (II), or a pharmaceutically acceptable salt or solvate thereof, and at least one inactive ingredient selected from pharmaceutically acceptable carriers,...
	[0054] In some embodiments is a pharmaceutical composition comprising (3,5-dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone (Compound 1), a compound of Formula (I), or a compound of Formula (II), or a pharmaceuti...
	[0055] The term “pharmaceutical combination” as used herein, means a product that results from the mixing or combining of more than one active ingredient and includes both fixed and non-fixed combinations of the active ingredients. The term “fixed com...
	[0056] In some embodiments, Compound 1, a compound of Formula (I), or a compound of Formula (II) is incorporated into pharmaceutical compositions to provide solid oral dosage forms.  In other embodiments, Compound 1, a compound of Formula (I), or a co...
	[0057] Pharmaceutical compositions including a compound described herein may be manufactured in a conventional manner, such as, by way of example only, by means of conventional mixing, dissolving, granulating, dragee-making, levigating, emulsifying, e...
	[0058] The pharmaceutical compositions described herein can be formulated for administration to a mammal via any conventional means including, but not limited to, oral, parenteral (e.g., intravenous, subcutaneous, or intramuscular), buccal, intranasal...
	[0059] Moreover, the pharmaceutical compositions described herein, which include Compound 1, a compound of Formula (I), or a compound of Formula (II), can be formulated into any suitable dosage form, including but not limited to, solid oral dosage for...
	[0060] Pharmaceutical preparations for oral use can be obtained by mixing one or more solid excipients with one or more of the compounds described herein, optionally grinding the resulting mixture, and processing the mixture of granules, after adding ...
	[0061] Pharmaceutical preparations which can be used orally include push-fit capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain the active ingre...
	[0062] In some embodiments, the solid dosage forms disclosed herein may be in the form of a tablet, (including a suspension tablet, a fast-melt tablet, a bite-disintegration tablet, a rapid-disintegration tablet, an effervescent tablet, or a caplet), ...
	[0063] In some embodiments, solid dosage forms, e.g., tablets, effervescent tablets, and capsules, are prepared by mixing particles of Compound 1, a compound of Formula (I), or a compound of Formula (II) with one or more pharmaceutical excipients to f...
	[0064] Conventional pharmacological techniques include, e.g., one or a combination of methods: (1) dry mixing, (2) direct compression, (3) milling, (4) dry or non-aqueous granulation, (5) wet granulation, or (6) fusion. See, e.g., Lachman et al., The ...
	[0065] The pharmaceutical solid dosage forms described herein can include Compound 1, a compound of Formula (I), or a compound of Formula (II), and one or more pharmaceutically acceptable additives such as a compatible carrier, binder, filling agent, ...
	[0066] Suitable carriers for use in the solid dosage forms described herein include, but are not limited to, acacia, gelatin, colloidal silicon dioxide, calcium glycerophosphate, calcium lactate, maltodextrin, glycerine, magnesium silicate, sodium cas...
	[0067] Suitable filling agents for use in the solid dosage forms described herein include, but are not limited to, lactose, calcium carbonate, calcium phosphate, dibasic calcium phosphate, calcium sulfate, microcrystalline cellulose, cellulose powder,...
	[0068] In order to release the Compound 1, the compound of Formula (I), or the compound of Formula (II) from a solid dosage form matrix as efficiently as possible, disintegrants are often used in the formulation, especially when the dosage forms are c...
	[0069] Binders impart cohesiveness to solid oral dosage form formulations: for powder filled capsule formulation, they aid in plug formation that can be filled into soft or hard shell capsules and for tablet formulation, they ensure the tablet remaini...
	[0070] In general, binder levels of 20-70% are used in powder-filled gelatin capsule formulations. Binder usage level in tablet formulations varies whether direct compression, wet granulation, roller compaction, or usage of other excipients such as fi...
	[0071] Suitable lubricants or glidants for use in the solid dosage forms described herein include, but are not limited to, stearic acid, calcium hydroxide, talc, corn starch, sodium stearyl fumarate, alkali-metal and alkaline earth metal salts, such a...
	[0072] Suitable diluents for use in the solid dosage forms described herein include, but are not limited to, sugars (including lactose, sucrose, and dextrose), polysaccharides (including dextrates and maltodextrin), polyols (including mannitol, xylito...
	[0073] The term “non water-soluble diluent” represents compounds typically used in the formulation of pharmaceuticals, such as calcium phosphate, calcium sulfate, starches, modified starches, microcrystalline cellulose, microcellulose (e.g., having a ...
	[0074] Suitable wetting agents for use in the solid dosage forms described herein include, for example, oleic acid, glyceryl monostearate, sorbitan monooleate, sorbitan monolaurate, triethanolamine oleate, polyoxyethylene sorbitan monooleate, polyoxye...
	[0075] Suitable surfactants for use in the solid dosage forms described herein include, for example, sodium lauryl sulfate, sorbitan monooleate, polyoxyethylene sorbitan monooleate, polysorbates, polaxomers, bile salts, glyceryl monostearate, copolyme...
	[0076] Suitable suspending agents for use in the solid dosage forms described here include, but are not limited to, polyvinylpyrrolidone, e.g., polyvinylpyrrolidone K12, polyvinylpyrrolidone K17, polyvinylpyrrolidone K25, or polyvinylpyrrolidone K30, ...
	[0077] Suitable antioxidants for use in the solid dosage forms described herein include, for example, e.g., butylated hydroxytoluene (BHT), sodium ascorbate, and tocopherol.
	[0078] It should be appreciated that there is considerable overlap between additives used in the solid dosage forms described herein. Thus, the above-listed additives should be taken as merely exemplary, and not limiting, of the types of additives tha...
	[0079] In other embodiments, one or more layers of the pharmaceutical formulation are plasticized. Illustratively, a plasticizer is generally a high boiling point solid or liquid. Suitable plasticizers can be added from about 0.01% to about 50% by wei...
	[0080] Compressed tablets are solid dosage forms prepared by compacting the bulk blend of the formulations described above. In various embodiments, compressed tablets which are designed to dissolve in the mouth will include one or more flavoring agent...
	[0081] A capsule may be prepared, for example, by placing the bulk blend of the formulation of Compound 1, compound of Formula (I), or compound of Formula (II) inside of a capsule. In some embodiments, the formulations (non-aqueous suspensions and sol...
	[0082] In various embodiments, the particles of Compound 1, compound of Formula (I), or compound of Formula (II) and one or more excipients are dry blended and compressed into a mass, such as a tablet, having a hardness sufficient to provide a pharmac...
	[0083] In another aspect, dosage forms may include microencapsulated formulations. In some embodiments, one or more other compatible materials are present in the microencapsulation material. Exemplary materials include, but are not limited to, pH modi...
	[0084] Materials useful for the microencapsulation described herein include materials compatible with Compound 1, compound of Formula (I), or compound of Formula (II) which sufficiently isolate Compound 1, compound of Formula (I), or compound of Formu...
	[0085] Exemplary microencapsulation materials useful for delaying the release of the formulations including compounds described herein, include, but are not limited to, hydroxypropyl cellulose ethers (HPC) such as Klucel® or Nisso HPC, low-substituted...
	[0086] In still other embodiments, plasticizers such as polyethylene glycols, e.g., PEG 300, PEG 400, PEG 600, PEG 1450, PEG 3350, and PEG 800, stearic acid, propylene glycol, oleic acid, and triacetin are incorporated into the microencapsulation mate...
	[0087] Microencapsulated Compound 1, compound of Formula (I), or compound of Formula (II) may be formulated by several methods, illustrative examples of which include, e.g., spray drying processes, spinning disk-solvent processes, hot melt processes, ...
	[0088] In one embodiment, the particles of Compound 1, compound of Formula (I), or compound of Formula (II) are microencapsulated prior to being formulated into one of the above forms. In still another embodiment, some or most of the particles are coa...
	[0089] In other embodiments, the solid dosage formulations of Compound 1, compound of Formula (I), or compound of Formula (II) are plasticized (coated) with one or more layers. Illustratively, a plasticizer is generally a high boiling point solid or l...
	[0090] In other embodiments, a powder including the formulations with Compound 1, compound of Formula (I), or compound of Formula (II) may be formulated to include one or more pharmaceutical excipients and flavors. Such a powder may be prepared, for e...
	[0091] In still other embodiments, effervescent powders are also prepared in accordance with the present disclosure. Effervescent salts have been used to disperse medicines in water for oral administration. Effervescent salts are granules or coarse po...
	[0092] In some embodiments, the solid dosage forms described herein can be formulated as enteric coated delayed release oral dosage forms, i.e., as an oral dosage form of a pharmaceutical composition as described herein which utilizes an enteric coati...
	[0093] The term “delayed release” as used herein refers to the delivery so that the release can be accomplished at some generally predictable location in the intestinal tract more distal to that which would have been accomplished if there had been no ...
	[0094] Shellac, also called purified lac, a refined product obtained from the resinous secretion of an insect. This coating dissolves in media of pH >7;
	[0095] Acrylic polymers. The performance of acrylic polymers (primarily their solubility in biological fluids) can vary based on the degree and type of substitution. Examples of suitable acrylic polymers include methacrylic acid copolymers and ammoniu...
	[0096] Cellulose Derivatives. Examples of suitable cellulose derivatives are ethyl cellulose; and reaction mixtures of partial acetate esters of cellulose with phthalic anhydride. The performance can vary based on the degree and type of substitution. ...
	[0097] In some embodiments, the coating can, and usually does, contain a plasticizer and possibly other coating excipients such as colorants, talc, and/or magnesium stearate. Suitable plasticizers include triethyl citrate (Citroflex 2), triacetin (gly...
	[0098] Colorants, detackifiers, surfactants, antifoaming agents, lubricants (e.g., carnuba wax or PEG) may be added to the coatings besides plasticizers to solubilize or disperse the coating material, and to improve coating performance and the coated ...
	[0099] In other embodiments, the formulations described herein, which include Compound 1, acompound of Formula (I), or acompound of Formula (II) are delivered using a pulsatile dosage form. A pulsatile dosage form is capable of providing one or more i...
	[00100] In some embodiments, pharmaceutical formulations are provided that include particles of Compound 1, a compound of Formula (I), or a compound of Formula (II) and at least one dispersing agent or suspending agent for oral administration to a sub...
	[00101] It is to be appreciated that there is overlap between the above-listed additives used in the aqueous dispersions or suspensions described herein, since a given additive is often classified differently by different practitioners in the field, o...
	[00102] In some embodiments is a method for treating hyperuricemia or gout comprising administering to the individual in need thereof a therapeutically effective amount of Compound 1, or a pharmaceutically acceptable salt or solvate thereof, described...
	[00103] In some embodiments, Compound 1 is used in the preparation of medicaments for the treatment of diseases or conditions that would benefit from lowering serum uric acid (sUA). In addition, a method for treating any of the diseases or conditions ...
	[00104] In some embodiments, compositions containing a compound of Formula (I) or (II) are administered for prophylactic, therapeutic, or maintenance treatment. In some embodiments, compositions containing a compound of Formula (I) or (II) are adminis...
	[00105] In some embodiments, compositions containing Compound 1 are administered for prophylactic, therapeutic, or maintenance treatment. In some embodiments, compositions containing Compound 1 are administered for therapeutic applications.  In some e...
	[00106] In some embodiments, compositions containing a compound of Formula (I) or (II) are administered for prophylactic, therapeutic, or maintenance treatment. In some embodiments, compositions containing a compound of Formula (I) or (II) are adminis...
	[00107] In therapeutic applications, the compositions are administered to a patient already suffering from a disease or condition, in an amount sufficient to cure or at least partially arrest the symptoms of the disease or condition. Amounts effective...
	[00108] In prophylactic applications, compositions containing the compounds described herein are administered to a patient susceptible to or otherwise at risk of a particular disease, disorder, or condition. Such an amount is defined to be a "prophyla...
	[00109] In some embodiments, Compound 1 is administered daily.  In some embodiments, Compound 1 is administered every other day. In some embodiments, a compound of Formula (I) or (II) is administered daily.  In some embodiments, a compound of Formula ...
	[00110] In some embodiments, Compound 1 is administered once per day. In some embodiments, Compound 1 is administered twice per day. In some embodiments, Compound 1 is administered three times per day. In some embodiments, Compound 1 is administered f...
	[00111] In the case wherein the patient’s condition does not improve, upon the doctor’s discretion the administration of the compounds may be administered chronically, that is, for an extended period of time, including throughout the duration of the p...
	[00112] Once improvement of the patient's conditions has occurred, a maintenance dose is administered, if necessary. Subsequently, the dosage or the frequency of administration, or both, can be reduced, as a function of the symptoms, to a level at whi...
	[00113] The amount of a given agent that will correspond to such an amount will vary depending upon factors such as the particular compound, disease or condition and its severity, the identity (e.g., weight) of the subject or host in need of treatment...
	[00114] The pharmaceutical composition described herein may be in unit dosage forms suitable for single administration of precise dosages. In unit dosage form, the formulation is divided into unit doses containing appropriate quantities of one or more...
	[00115] The daily dosages appropriate for the compounds described herein are from about 0.01 mg/kg to about 20 mg/kg. In one embodiment, the daily dosages are from about 0.1 mg/kg to about 10 mg/kg. An indicated daily dosage in the larger mammal, incl...
	[00116] Toxicity and therapeutic efficacy of such therapeutic regimens can be determined by standard pharmaceutical procedures in cell cultures or experimental animals, including, but not limited to, the determination of the LD50 (the dose lethal to 5...
	[00117] Compound 1, a compound of Formula (I), or a compound of Formula (II) described herein, and pharmaceutical compositions thereof, may also be used in combination with other therapeutic agents that are selected for their therapeutic value for the...
	[00118] In certain instances, it may be appropriate to administer Compound 1, a compound of Formula (I), or a compound of Formula (II) described herein, and pharmaceutical compositions thereof, in combination with another therapeutic agent. By way of ...
	[00119] In some embodiments, Compound 1, a compound of Formula (I), or a compound of Formula (II) described herein, or a pharmaceutical composition thereof, is administered in combination with a xanthine oxidase inhibitor.  In some embodiments, Compou...
	[00120] In some embodiments, Compound 1, a compound of Formula (I), or a compound of Formula (II) described herein, or a pharmaceutical composition thereof, and the xanthine oxidase inhibitor are administered in combination in a single dosage form.  I...
	[00121] In some embodiments, Compound 1, a compound of Formula (I), or a compound of Formula (II) described herein, or a pharmaceutical composition thereof, is administered in combination with an SGLT2 inhibitor.  In some embodiments, Compound 1 is ad...
	[00122] In some embodiments, Compound 1, a compound of Formula (I), or a compound of Formula (II) described herein, or a pharmaceutical composition thereof, and the SGLT2 inhibitor are administered in combination in a single dosage form.  In some embo...
	[00123] In some embodiments, Compound 1, a compound of Formula (I), or a compound of Formula (II) described herein, or a pharmaceutical composition thereof, is administered in combination with a xanthine oxidase inhibitor and an SGLT2 inhibitor.  In s...
	[00124] In some embodiments, Compound 1, a compound of Formula (I), or a compound of Formula (II) described herein, or a pharmaceutical composition thereof, the xanthine oxidase inhibitor, and the SGLT2 inhibitor are administered in combination in a s...
	[00125] The particular choice of compounds used will depend upon the diagnosis of the attending physicians and their judgment of the condition of the patient and the appropriate treatment protocol. The compounds may be administered concurrently (e.g.,...
	[00126] Therapeutically-effective dosages can vary when the drugs are used in treatment combinations. Methods for experimentally determining therapeutically-effective dosages of drugs and other agents for use in combination treatment regimens are desc...
	[00127] For combination therapies described herein, dosages of the co-administered compounds will of course vary depending on the type of co-drug employed, on the specific drug employed, on the disease or condition being treated and so forth. In addit...
	[00128] In any case, the multiple therapeutic agents (one of which is Compound 1, a compound of Formula (I), a compound of Formula (II), or a pharmaceutical composition thereof) may be administered in any order or even simultaneously. If simultaneousl...
	[00129] The dosage regimen to treat, prevent, or ameliorate the condition(s) for which relief is sought, can be modified in accordance with a variety of factors. These factors include the disorder or condition from which the subject suffers, as well a...
	[00130] The pharmaceutical agents which make up the combination therapy disclosed herein may be a combined dosage form or in separate dosage forms intended for substantially simultaneous administration. The pharmaceutical agents that make up the combi...
	[00131] In addition, the compounds described herein also may be used in combination with procedures that may provide additional or synergistic benefit to the patient. By way of example only, patients are expected to find therapeutic and/or prophylacti...
	[00132] The compounds described herein and combination therapies can be administered before, during, or after the occurrence of a disease or condition, and the timing of administering the composition containing a compound can vary. Thus, for example, ...
	Kits/Articles of Manufacture
	[00133] For use in the therapeutic methods of use described herein, kits and articles of manufacture are also described herein. Such kits include a carrier, package, or container that is compartmentalized to receive one or more containers such as vial...
	[00134] The articles of manufacture provided herein contain packaging materials. Packaging materials for use in packaging pharmaceutical products include, e.g., U.S. Patent No. 5,323,907. Examples of pharmaceutical packaging materials include, but are...
	[00135] In some embodiments, the compounds or compositions described herein, are presented in a package or dispenser device which may contain one or more unit dosage forms containing the active ingredient. The compound or composition described herein ...
	[00136] For example, the container(s) include Compound 1, a compound of Formula (I), or a compound of Formula (II), optionally in a composition or in combination with another agent as disclosed herein. Such kits optionally include an identifying descr...
	[00137] A kit typically includes labels listing contents and/or instructions for use, and package inserts with instructions for use. A set of instructions will also typically be included.
	[00138] In one embodiment, a label is on or associated with the container. In one embodiment, a label is on a container when letters, numbers or other characters forming the label are attached, molded or etched into the container itself; a label is as...
	[00139] In certain embodiments, the pharmaceutical compositions are presented in a pack or dispenser device which contains one or more unit dosage forms containing a compound provided herein. The pack, for example, contains metal or plastic foil, such...
	[00140] As used throughout the description of the invention, the following abbreviations, unless otherwise indicated, shall be understood to have the following meanings:
	ACN or MeCN acetonitrile
	Bn benzyl
BOC or Boc tert-butyl carbamate
t-Bu tert-butyl
Cy cyclohexyl
	DCE dichloroethane (ClCH2CH2Cl)
	DCM dichloromethane (CH2Cl2)
	DIPEA or DIEA diisopropylethylamine
DMAP 4-(N,N-dimethylamino)pyridine
DMF dimethylformamide
DMA N,N-dimethylacetamide
	DMSO dimethylsulfoxide
	eq or equiv equivalent(s)
Et ethyl
Et2O diethyl ether
EtOH ethanol
EtOAc ethyl acetate
HPLC high performance liquid chromatography
Me methyl
MeOH methanol
MS mass spectroscopy
	GC gas chromatography
	h hour(s)
	KF Karl Fischer
	min minutes
	MsOH methanesulfonic acid
	NMR nuclear magnetic resonance
RP-HPLC reverse phase-high performance liquid chromatography
	r.t. room temperature
	TFA trifluoroacetic acid
	THF tetrahydrofuran
TLC thin layer chromatography
	[00141] Unless otherwise noted, reagents and solvents were used as received from commercial suppliers. Anhydrous solvents and oven-dried glassware were used for synthetic transformations sensitive to moisture and/or oxygen. Yields were not optimized. ...
	Example 1:  Preparation of 2,6-dibromo-4-(2-ethylbenzofuran-3-carbonyl-4,5,6,7-d4)phenyl acetate (Int-7)
	Step 1: 2-Hydroxybenzaldehyde-3,4,5,6-d4 (Int-1)
	[00142]  A solution of phen-d6-ol (1.0 eq), magnesium chloride (1.5 eq), and triethylamine (3.7 eq) in ACN (10 V) was stirred at 20(C for 0.5 h. Formaldehyde (8.0 eq) was added and the reaction mixture was heated at reflux for 3 h.  The reaction mixtu...
	Step 2: 1-(Benzofuran-2-yl-4,5,6,7-d4)ethan-1-one (Int-2)
	[00143]  A solution of 2-hydroxybenzaldehyde-3,4,5,6-d4 (Int-1) (1.0 eq), bromopropanone (1.0 eq), and potassium carbonate (3.0 eq) in acetone (14 V) was heated at reflux for 6 h.  The reaction mixture was cooled to room temperature and filtered.  The...
	Step 3: 2-Ethylbenzofuran-4,5,6,7-d4 (Int-3)
	[00144]  A solution of 1-(benzofuran-2-yl-4,5,6,7-d4)ethan-1-one (Int-2) (1.0 eq) in diethylene glycol (16 V) was heated at 120(C.  N2H4.H2O (2.0 eq) and water (1V) was added.  The reaction mixture was heated at 180(C for 10 min and then cooled to 120...
	Step 4: (2-Ethylbenzofuran-3-yl-4,5,6,7-d4)(4-methoxyphenyl)methanone (Int-4)
	[00145]  A solution of 2-ethylbenzofuran-4,5,6,7-d4 (Int-3) (1.0 eq) and 4-methoxybenzoyl chloride (1.15 eq) in DCM (30 V) was cooled to 0(C and charged with AlCl3 (1.1 eq). The reaction mixture was stirred for 2 h at 0(C.  D2O (2 V) was added to the ...
	Step 5: (2-Ethylbenzofuran-3-yl-4,5,6,7-d4)(4-hydroxyphenyl)methanone (Int-5)
	[00146]  To a solution of (2-ethylbenzofuran-3-yl-4,5,6,7-d4)(4-methoxyphenyl)methanone (Int-4) (1.0 eq) in DCM (10 V) at 0(C was added BBr3 (2.2 eq) dropwise at 0-5(C. The reaction mixture was warmed to room temperature and stirred for 14 h.  Ice wat...
	Step 6: (3,5-Dibromo-4-hydroxyphenyl)(2-ethylbenzofuran-3-yl-4,5,6,7-d4)methanone (Int-6)
	[00147]  To a solution of (2-ethylbenzofuran-3-yl-4,5,6,7-d4)(4-hydroxyphenyl)methanone (Int-5) (1.0 eq) in DCM (10 V) at 10(C was added NBS (1.7 eq) dropwise at 0-5(C. The reaction mixture was warmed to 18(C and stirred for 16 h.  The reaction mixtur...
	Step 7: 2,6-Dibromo-4-(2-ethylbenzofuran-3-carbonyl-4,5,6,7-d4)phenyl acetate (Int-7)
	[00148]  To a solution of (3,5-dibromo-4-hydroxyphenyl)(2-ethylbenzofuran-3-yl-4,5,6,7-d4)methanone (Int-6) (1.0 eq) and triethylamine (2.5 eq) in DCM (10 V) at 0(C was added acetyl chloride (2.0 eq) dropwise at 0-5(C. The reaction mixture was warmed ...
	Example 2:  Preparation of (3,5-dibromo-4-hydroxyphenyl)(2-(1-hydroxyethyl)benzofuran-3-yl-4,5,6,7-d4)methanone (Compound 1)
	Step 1: (3,5-Dibromo-4-hydroxyphenyl)(2-ethyl-6-nitrobenzofuran-3-yl-4,5,7-d3)methanone (Int-8)
	[00149]  To a mixture of 2,6-dibromo-4-(2-ethylbenzofuran-3-carbonyl-4,5,6,7-d4)phenyl acetate (34 g, 72.3 mmol) (Int-7) in dichloromethane (250 mL) was added nitronium tetrafluoroborate (11.5 g, 86.8 mmol) slowly at 0 oC. The reaction mixture was sti...
	Step 2: (6-Amino-2-ethylbenzofuran-3-yl-4,5,7-d3)(3,5-dibromo-4-hydroxyphenyl)methanone (Int-9)
	[00150]  A mixture of (3,5-dibromo-4-hydroxyphenyl)(2-ethyl-6-nitrobenzofuran-3-yl-4,5,7-d3)methanone (Int-8) (12.5 g, 26.5 mol), iron powder (7.4 g, 132 mmol), conc. hydrochloride (1.2 mL, 13.3 mmol), ethanol (250 mL), and H2O (50 mL) was heated to r...
	Step 3: 3-(3,5-Dibromo-4-hydroxybenzoyl)-2-ethylbenzofuran-6-diazonium-4,5,7-d3 tetrafluoro-borate (Int-10)
	[00151]  To a mixture of (6-amino-2-ethylbenzo-furan-3-yl-4,5,7-d3)(3,5-dibromo-4-hydroxyphenyl)methanone (Int-9) (9.2 g, 20.8 mmol) and fluoroboric acid (4.2 g, 22.9 mmol) in H2O (100 mL) was slowly added a solution of sodium nitrite (1.58 g, 22.9 mm...
	Step 4: (3-(3,5-Dibromo-4-hydroxybenzoyl)-2-ethylbenzofuran-6-yl-4,5,7-d3)boronic acid (Int-11)
	[00152]  To a mixture of hypodiboric acid (3.65 g, 40.6 mmol) in DMF (160 mL) was added 3-(3,5-dibromo-4-hydroxybenzoyl)-2-ethylbenzofuran-6-diazonium-4,5,7-d3 tetrafluoroborate (Int-10) (11 g, 20.3 mmol) at room temperature. The reaction mixture was ...
	Step 5: (3,5-Dibromo-4-hydroxyphenyl)(2-ethyl-6-hydroxybenzofuran-3-yl-4,5,7-d3)methanone (Int-12)
	[00153]  To a mixture of (3-(3,5-dibromo-4-hydroxybenzoyl)-2-ethylbenzofuran-6-yl-4,5,7-d3)boronic (Int-11) (3.9 g, 8.28 mmol), and sodium hydroxide (662 mg, 16.6 mmol) in THF (60 mL) was added hydrogen peroxide (w/w 48%, 1.2 g, 16.6 mmol) dropwise at...
	Step 6: 4-(6-Acetoxy-2-ethylbenzofuran-3-carbonyl-4,5,7-d3)-2,6-dibromophenyl acetate (Int-13)
	[00154]  To a mixture of (3,5-dibromo-4-hydroxyphenyl)(2-ethyl-6-hydroxybenzofuran-3-yl-4,5,7-d3)methanone (Int-12) (3.0 g. 6.78 mmol), and triethylamine (1.71 g, 17.0 mmmol) in dichloromethane (60 mL) was added acetyl chloride (1.06 g, 13.6 mmol) dro...
	Step 7: 4-(6-Acetoxy-2-(1-bromoethyl)benzofuran-3-carbonyl-4,5,7-d3)-2,6-dibromophenyl acetate (Int-14)
	[00155]  A mixture of 4-(6-acetoxy-2-ethylbenzofuran-3-carbonyl-4,5,7-d3)-2,6-dibromophenyl acetate (Int-13) (2.8 g, 5.31 mmol), N-bromosuccinimide (945 mg, 5.31 mmol), and 2,2'-azobis(2-methylpropionitrile) (87 mg, 0.53 mmol) in perchloromethane (80 ...
	Step 8: 4-(6-Acetoxy-2-(1-hydroxyethyl)benzofuran-3-carbonyl-4,5,7-d3)-2,6-dibromophenyl acetate (Int-15)
	[00156]  A mixture of 4-(6-acetoxy-2-(1-bromoethyl)benzofuran-3-carbonyl-4,5,7-d3)-2,6-dibromophenyl acetate (Int-14) and silver(I) oxide (1.75 g, 7.57 mmol) in N,N-dimethylformamide (40 mL) and H2O (8 mL) was heated to 70 oC for 6 hours. The mixture ...
	Step 9: (3,5-Dibromo-4-hydroxyphenyl)(6-hydroxy-2-(1-hydroxyethyl)benzofuran-3-yl-4,5,7-d3)methanone (Compound 1)
	[00157]  A mixture of 4-(6-acetoxy-2-(1- hydroxyethyl)benzofuran-3-carbonyl-4,5,7-d3)-2,6- dibromophenyl acetate (Int-15) (2.3 g, 4.24 mmol) and lithium hydroxide hydrate (427 mg, 10.2 mmol) in methanol (40 mL) and H2O (5 mL) was stirred at room tempe...
	Example 3: In vitro Interaction Studies of Compound 1 with the human URAT1 Uptake Transporter
	[00158] Uptake experiments were performed using MDCKII cells stably expressing the human URAT1 uptake transporter.  Cells were cultured at 37 ± 1 C in an atmosphere of 95:5 air:CO2 and were plated onto standard 96-well tissue culture plates at the cel...
	[00159] Before the experiment, the medium was removed and the cells were washed twice with 100 µL of HBSS without Cl-. Uptake experiments were carried out at 37 ± 1  C in 50 µL of HBSS without Cl-, pH 7.4 containing the probe substrate (20 µM uric aci...
	[00160] Treatment groups are presented in Table 2.
	[00161] After the experiment, cells were washed twice with 100 µL of ice cold HBSS without Cl- and lysed with 50 µL of 0.1 M NaOH.  Radiolabelled probe substrate transport was determined by measuring an aliquot (35 µL) from each well for liquid scinti...
	[00162] Results: Compound 1 was soluble in HBSS buffer at all tested concentrations; the highest tested concentration being 10 µM.  Compound 1 inhibited URAT1 mediated uric acid accumulation with an IC50 = 0.913 µM.

