3,4-DI-SUBSTITUTED PYRIDINE COMPOUND,
METHODS OF USING AND COMPOSITIONS COMPRISING THE SAME

CROSS-REFERENCE

This application claims the benefit of U.S. Application Sertal No. 61/555,450, filed
November 3, 2011, and U.S. Application Serial No. 61/616,363, filed March 27, 2012,
which are hereby incorporated by reference in their entirety.

BACKGROUND OF THE INVENTION
Uric acid is the result of the oxidation of xanthine. Disorders of uric acid metabolism
inchude, but are not limited to, polycythemia, myeloid metaplasia, gout, a recurrent gout
attack, gouty arthritis, hyperuricaemia, hypertension, a cardiovascular disease, coronary
heart disease, Lesch-Nyhan syndrome, Kelley-Seegmiller syndrome, kidney disease,
kidney stones, kidney failure, joint inflammation, arthritis, urolithiasis, plumbism,
hyperparathyroidism, psoriasis or sarcoidosis.

SUMMARY OF THE INVENTION

106031 In one embodiment. there is wrovided vse of 2-((3-(d-cvanonaphthalen-1-
vhpyridin-4-vhithio)-2-methvipropanoic acid, or a pharmaceutically acceptable salt

thereof, for the manufacture of a medicament for reducing serum uric levels in a human,

wherein the medicament is adanted for administration of less than 40 me per dav of 2-

{(3-{4-cvanonaphthaien-1-vDpyridin-4-viythio)-Z-methvinropancic acid,

[003a] In certain embodiments, provided herein is a compound for use in reducing serum
uric acid levels in a human, wherein the compound is 2-((3-(4-cyanonaphthalen-1-
yhpyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically acceptable salt
thereof.

[004] In some embodiments of the compound for use, less than 100 mg per day of 2-((3-
(4-cyanonaphthalen-1-yl)pyridin-4-yl)thio)-2-methylpropanoic acid, or a
pharmaceutically acceptable salt thereof, is administered to the human. In certain
embodiments, less than 50 mg per day of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-
yl)thio)-2-methylpropanoic acid, or a pharmaceutically acceptable salt thereof, is
administered to the human. In some embodiments, about 40 mg per day of 2-((3-(4-
cyanonaphthalen-1-yl)pyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically
acceptable salt thereof, is administered to the human. In certain embodiments, about

20 mg per day of 2-((3-(4-cyanonaphthalen-1-yl}pyridin-4-yl)thio)-2-methylpropanoic
acid, or a pharmaceutically acceptable salt thereof, 1s administered to the human. In
some embodiments, less than 20 mg per day of 2-((3-(4-




WHAT IS CLAIMED IS:

1. Use of 2-((3-(4-cyanonaphthalen-1-y)pyridin-4-yl)thio)-2-methylpropanoic acid, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for reducing
serum uric levels in a human, wherein the medicament is adapted for administration of less
than 40 mg per day of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-ylthio)-2-methylpropanoic
acid.

2. The use of claim 1 for the manufacture of a medicament, wherein the medicament is adapted
for administration of about 10 mg per day of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-
ylithio)-2-methylpropanoic acid, or a pharmaceutically acceptable salt thereof, is
administered to the human,

3. The use of claim 1 for the manufacture of a medicament, wherein the medicament is adapted
for administration of about 20 mg per day of 2-((3-(4-cyanonaphthalen-1-ylpyridin-4-
yl)thio)-2-methylpropanoic acid, or a pharmaceutically acceptable salt thereof.

4. Theuse of claim 1 for the manufacture of a medicament, wherein the medicament is adapted
for administration of less than 20 mg per day of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-
yhthio)-2-methylpropanoic acid, or a pharmaceutically acceptable salt thereof.

5. Theuseof ciaim 1 for the manufacture of a medicament, wherein the medicament 1s adapted
for administration of about 5 mg per day of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-
yh)thio)-2-methylpropanotc acid, or a pharmaceutically acceptable salt thereof.

6. The use of claim 1 for the manufacture of a medicament, wherein the medicament is adapted
for administration of less than 5 mg per day of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-
y)thio)-2-methylpropanoic acid, or a pharmaceutically acceptable salt thereof.

7. The use of claim 1 for the manufacture of a medicament, wherein the medicament is adapted
for administration of about 2 mg per day of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-
yl)thio)-2-methylpropanoic acid, or a pharmaceutically acceptable salt thereof.

8. The use of claim I for the manufacture of a medicament , wherein 24 hours after
administration of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-yl)thio)-2-methylpropanoic acid,
or a pharmaceutically acceptable salt thereof, the serum uric acid levels are reduced by at

least 1 mg/dL.
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The use according to any one of claims 1-7, wherein 24 hours after administration of 2-((3-
(4-cyanonaphthalen-1-yl)pyridin-4-yl)thio)-2-methylpropanoic acid, serum uric acid levels
are reduced by at least 15% from baseline.

The use according to any one of claims 1-7, wherein 24 hours afier administration of 2-((3-
(4-cyanonaphthalen-1-yl)pyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically

acceptable salt thereof, serum uric acid levels are reduced by at least 20% from baseline.

The use according to any one of the preceding claims, for treating or preventing a condition
characterized by abnormal tissue or organ levels of uric acid.

The use of claim 11, wherein the condition is gout, a recurrent gout attack, gouty arthritis,
hyperuricaemia, hypertension, a cardiovascular disease, coronary heart disease, Lesch-
Nyhan syndrome, Kelley-Seegmiller syndrome, kidney disease, kidney stones, kidney
failure, joint inflammation, arthritis, urolithiasis, plumbism, hyperparathyroidism, psoriasis,
sarcoidosis, hypoxanthine-guanine phosphoribosyltransferase (HPRT) deficiency or a
combination thereof.

The use of ¢laim 12, wherein the condition is gout.

The use of claim 1, wherein the medicament is adapted for administration with a second
agent effective for the treatment of the gout is administered to the human.

The use of claim 14, wherein the second agent is a URAT 1 inhibitor, a xanthine oxidase
inhibitor, a xanthine dehydrogenase, a xanthine oxidoreductase inhibitor, or combinations
thereof.

The use of claim 15, wherein the URAT 1 inhibitor s 2-({5-bromo-4-(4-cyclopropyl-1-
naphthalenyl)-4H-1,2,4-triazol-3-yl)thio)acetic acid, or a pharmaceutically acceptable salt
thereof.

The use of claim 16, wherein the xanthine oxidase inhibitor is allopurinol or febuxostat.

A pharmaceutical composition comprising less than 40mg of 2-((3-(4-cyanonaphthalen-1-
yhpyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically acceptable salt thereof.
The pharmaceutical composition of claim 18, comprising less than 20mg of 2-((3~(4-
cyanonaphthalen-1-yhpyridin-4-y})thio)-2-methylpropanoic acid, or a pharmaceutically

acceptable salt thereof.
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The pharmaceutical composition of claim 18, comprising about 20mg of 2-((3-(4-
cyanonaphthalen-1-yDpyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically
acceptable salt thereof.

The pharmaceutical composition of claim 18, comprising about 10mg of 2-((3-(4-
cyanonaphthalen-1-yl)pyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically
acceptable salt thereof.

The pharmaceutical composition of claim 18, comprising less than 5mg of 2-((3-(4-
cyanonaphthalen-1-yl)pyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically
acceptable salt thereof.

The pharmaceutical composition of clatm 18, comprising about Smg of 2-((3-(4-
cyanonaphthalen-1-yl)pyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically

acceptable salt thereof.
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WHAT IS CLAIMED IS:

1. A compound for use in reducing serum uric acid levels in a human, wherein the comp
is 2-((3-(4-cyanonaphthalen-1-yDpyridin-4-yl)thio)-2-methylpropanoic acid, or a

pharmaceutically acceptable salt thereof.

2. The compound for use of claim 1, wherein less than 100 mg per day of 2-((34(4~
cyanonaphthalen-1-y)pyridin-4-yl)thio)-2-methylpropanoic acid, or a ph

acceptable salt thereof, is administered fo the human.

3. The compound for use of ¢laim I, wherein less than 50 mg per day of 2-((3-(4-
cyanonaphthalen-1-yl)pyridin-4-yijthio)-2-methylpropanoic aci, or a pharmaceutically

acceptable salt thereof, is administered to the human.

4. The compound for use of claim 1, wherein about 40 mg/per day of 2-((3-(4-
cyanonaphthalen-1-yl)pyridin-4-yi)thio)-2-methylpr@panoic acid, or a pharmaceutically

acceptable salt thereof, is administered to the hurgan.

5. The compound for use of claim 1, wherein ajfout 20 mg per day of 2-((3-(4-
cyanonaphthalen-1-yl)pyridin-4-yl)thio)-Zmethylpropanoic acid, or a pharmaceutically

acceptable salt thereof, is administered fo the human.

6. The compound for use of claim 1, #herein less than 20 mg per day of 2-((3-(4-

cyanonaphthalen-1-yl)pyridin-4¢y1)thio)-2-methylpropanoic acid, or a pharmaceutically

acceptable salt thereof, is adgiinistered to the human.

7.  The compound for use ¢t claim I, wherein about 5 mg per day of 2-((3-(4-

cyanonaphthalen-1-y)pyridin-4-yl)thio)-2-methylpropanoic acid, or a pharmaceutically

acceptable salt thefeof, is administered to the human.

8. The compougd for use of claim 1, wherein less than 5 mg per day of 2-((3-(4-
cyanonapithalen-1-ylpyridin-4-yijthio)-2-methyipropanoic acid is administered to the

compound for use of claim 1, wherein about 2 mg per day of 2-((3-(4-
vanonaphthalen-1-yl)pyridin-4-yljthio)-2-methylpropanoic acid, or a pharmaceutically

acceptable salt thereof, is admimistered to the human.
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The compound for use of claim 1, wherein less than 2 mg per day of 2-((3-(4-
cyanonaphthalen-1-yDpyridin-4-yl)thio)-2-methyipropanoic acid, or a pharmaceutically

acceptable salt thercof, 15 administered to the human.

The compound for use of claim 1, wherein about 1 mg per day of 2-((3-(4-
cyanonaphthalen-1-yl)pyridin-4-yljthio}-2-methylpropanoic acid is administergd to the

human,

The compound for use according to any one of the preceding claims, wHerein 24 hours after
administration of 2-((3-(4-cyanonaphthalen- I -yDpyridin-4-yl)thio)-2methylpropanoic acid,
or a pharmaceutically acceptable salt thereof, the serum uric acid fevels are reduced by at

least 0.5 mp/dL.,

The compound for use according to any one of the precedihg claims, wherein 24 hours after

administration of 2-((3-(4-cyanonaphthalen-1-yDpyridjfi-4-yhithio)-2-methylpropanoic acid,
or a pharmaceutically acceptable salt thereof, the seylim uric acid levels are reduced by at

least 0.8 mg/dL.,

. The compound for use according to any one/6f the preceding claims, wherein 24 hours after

administration of 2-((3-(4-cyanonaphthalgh-1-yl)pyridin-4-ylithio)-2-methyipropanoic acid,
or a pharmaceutically acceptable salt tiereof, the serum wuric acid levels are reduced by at
least 1 mg/dl.

The compound for use accordigg to any one of the preceding claims, wherein 24 hours after
administration of 2-((3-(4-cyanonaphthalen- 1-yDpyridin-4-yljthio)-2-methylpropanoic acid,
or a pharmaceutically ac

least 2 mg/dL.

table salt thereof, the serum uric acids levels are reduced by at

The compound fof use according to any one of the preceding claims, wherein 24 hours after
administration/of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-yljthio)-2-methylpropanoic acid,
or a pharmaCeutically acceptable salt thereof, the serum uric acids levels are reduced by at
least 3 mg/dL. |

The/compound for use according to any one of the preceding claims, wherein 48 hours after
ministration of 2-((3-(4-cyanonaphthalen- 1-ylpyridin-4-yDithio)-2-methylpropanoic acid,
or a pharmaceutically acceptable salt thereof, the serum uric acid levels are reduced by at
least 0.5 mg/dL.
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The compound for use according to any one of the preceding claims, wherein 48 hours after
administration of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-yhithio)-2-methylpropanoic agid,
or a pharmaceutically acceptable salt thereof, the serum uric acid levels are reduced byt

least 1 mg/dL.

The compound for use according to any one of the preceding claims, wherein 48 hours after
administration of 2-((3-(4-cyanonaphthalen- I -yl)pyridin-4-yl)thio)}-2-methyfbropanoic acid,
or a pharmaceutically acceptable salt thercof, the serum uric acid levels gfe reduced by at
least 3 mg/dL.

The compound for use according to any one of the preceding claighs, wherein 72 hours after
administration of 2-((3-(4-cyanonaphthalen-1-ylpyridin-4-yDhio)-2-methylpropanoic acid,
or a pharmaceutically acceptable salt thereof, the serum urig’acid levels are reduced by at
least 0.5 mg/dL.

The compound for use according to any one of the pfeceding claims, wherein 72 hours after
administration of 2-((3-(4-cyanonaphthalen- 1-yhpyridin-4-yl)thio)-2-methylpropanoic acid,
or a pharmaceutically acceptable salt thereof, fhe serum uric acid levels are reduced by at

least 1 mg/dL.

The compound for use according to ang one of the preceding claims, wherein 72 hours after
administration of 2-((3-(4-cyanonaphthalen-1-yhpyridin-4-yljthio)-2-methylpropanoic acid,
or a pharmaceutically acceptablg/salt thereof, the serum uric acid levels are reduced by
about 2 mg/dL.

The compound for use agording to any one of claims 1-11, wherein 24 hours after

administration of 2-({3~(4-cyanonaphthalen-1-yl)pyridin-4-ybthio)-2-methylpropanoic acid,

. the serum uric acid/levels are reduced by at least 15% from baseline,

The compoung for use according to any one of claims 1-11, wherein 24 hours after

administration of 2-((3-(4-cyanonaphthalen- I-ylpyridin-4-yhithio)-2-methylpropanoic acid,

/
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or a pharmaceutically acceptable salt thereof, the serum uric acid levels are reduced by at

least 30% from baseline.

The compound for use according to any one of claims 1-11, wherein 24 hours after
administration of 2-((3 —(4-cyanonaphthalen— 1-yDpyridin-4-yhthio}-2-methylpropafioic acid,
or a pharmaceutically acceptable salt thereof, the serum uric acid levels are redyced by at

least 40% from baseline.

The compound for use according to any one of claims 1-11, wherein 24/Ahours after
administration of 2-((3-(4-cyanonaphthalen-1-ylypyridin-4-yhithio)-2/methylpropanoic acid,
or a pharmaceutically acceptable salt thercof, the serum uric acid }vels are reduced by

agbout 20% from baseline,

The compound for use according to any one of claims 1-1Y, wherein 24 hours after

administration of 2-((3-(4-cyanonaphthalen- I-yljpyridig-4-yljthio }-2-methyipropanoic acid,
or a pharmaceutically acceptable salt thereof, the sepim uric acid levels are reduced by

about 40% from baseline.

The compound for use according to any one 6f claims 1-11, wherein 24 hours after
administration of 2-((3-(4-cyanonaphthalef-1-yhpyridin-4-yljthio)-2-methylpropanoic acid,
or a pharmaceutically acceptable salt thereof, the serum uric acid levels are reduced by

about 60% from baseline.

The compound for use accordigg to any one of claims 1-11 or 23-29, wherein 48 hours after
administration of 2-((3-(4-cyanonaphthalen-1-yl)pyridin-4-ylythio}-2-methylpropanoic acid,
or a pharmaceutically acgéptable salt thereof, the serum uric acid levels are reduced by

about 10% from baselifie,

The compound forf use according to any one of claims 1-11 or 23-29, wherein 48 hours after
f 2-((3-(4-cyanonaphthalen-1-ylypyridin-4-yljthio}-2-methylpropanoic acid,
or a pharmgceutically acceptable salt thereof, the serum uric acid levels are reduced by at

feast 20% from baseline.

Theompound for use according to any one of claims 1-11 or 23-29, wherein 48 hours after

or a pharmaceutically acceptable salt thereof, the serum uric acid levels are reduced by at

least 30% from baseline.

administration of 2-((3-(4-cyanonaphthalen-1-yh)pyridin-4-yljthio)-2-methylpropanoic acid,

/
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33. The compound for use according to any one of claims 1-11 or 23-29, wherein 48 howurs afie
administration of 2-((3-(4-cyanonaphthalen-1-ylypyridin-4-yi)thio)-2-methylpropanoic agfd,
or a pharmaceutically acceptable salt thereof, the serum uric acid levels are reduced b

about 40% from baseline.

34. The compound for use according to any one of claims 1-11 or 23-29, wherein A8 hours after
administration of 2~((3-{4-cyanonaphthaien-1-ylypyridin-4-yl)thio)-2-methyipropanoic acid,
or a pharmaceutically acceptable sait thereof, the serum uric acid levels

about 50% from baseline.

35. The compound for use according to any one of claims 1-11 or 23,434, wherein 72 hours after
administration of 2-((3~(4-cyanonaphthalen-I-yDpyridin-4-ylyphio )-2-methylpropanoic acid,
or a pharmaceuticaily acceptable salt thereof, the serum uri¢ acid levels are reduced by at

least 15% from baseline.

36. The compound for use according to any one of claigis 1-11 or 23-34, wherein 72 hours after

administration of 2-({(3~(4-cyanonaphthalen-1-yhpyridin-4-yi)thio)-2-methylpropanoic acid,
or a pharmaceutically acceptable salt thereof, the serum uric acid levels are reduced by at

least 20% from baseline.

37. The compound for use according to apy one of claims 1-11 or 23-34, wherein 72 hours after
administration of 2-((3-(4-cyanonaphthalen-1-y)pyridin-4-yl)thio)-2-methylpropanoic acid,
or a pharmaceutically acceptablg/salt thereof, the serum uric acid levels are reduced by

about 20% from baseline,

38. The compound for use agcording to any one of claims 1-11 or 23-34, wherein 72 hours after
admimistration of 2-((8-(4-cyanonaphthalen-1-yDpyridin-4-yljthio)-2-methylpropanoic acid,
or a pharmaceuticyly acceptable salt thereof, the serum uric acid levels are reduced by

about 30% frona baseline.

39. The competind for use according to any one of the preceding claims, wherein the compound
is for ugé in treating or preventing a condition characterized by abnormal tissue or organ

levelg of uric acid.

40. Fhe compound for use of ¢laim 39, wherein the condition is gout, a recurrent gout attack,
gouty arthritis, hyperuricaemia, hypertension, a cardiovascular disease, coronary heart

disease, Lesch-Nyhan syndrome, Kelley-Seegmiller syndrome, kidney disease, kidney
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stones, kidney failure, joint inflammation, arthritis, urolithiasis, plumbism,
hyperparathyroidism, psoriasis, sarcoidosis, hypoxanthine-guanine

phosphoribosyltransferase (HPRT) deficiency or a combination thereof.
The compound for use of claim 40, wherein the condition is gout.

The compound for use according to any one of the preceding claims, whereig'a second

agent effective for the treatment of the gout is administered to the human

The compound for use of claim 42, wherein the second agent is a URAT 1 inhibitor, a
xanthine oxidase inhibitor, a xanthine dehydrogenase, a xanthine g&idoreductase inhibitor,

or combinations thereof

The compound for use of claim 43, wherein the URAT 1 jghibitor is 2-({5-bromo-4-(4-
cyclopropyl-1-naphthalenyl)-4H-1,2,4-triazol-3-yl)thio Jcetic acid, or a pharmaceutically

acceptable salt thereof.

The compound for use of claim 43, wherein the £anthine oxidase inhibitor is aliopurinol or

febuxostat.
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