NOVEL COMPOUNDS AND COMPOSITIONS AND METHODS OF USE

RELATED APPLICATIONS
[0601] This application claims benefit of U.S. Provisional Application No. 60/990,574, entitted “NOVEL
COMPOSITIONS AND METHODS OF USING THEM?” filed on November 27, 2007, and U.S.
Provisional Application No. 61/094,388, entitled “COMPOUNDS, COMPOSITIONS, AND
METHODS OF USING SAME” filed on September 04, 2008, which are herein incorporated by

reference in their entirety.

BACKGROUND OF THE INVENTION
[0002] Uric acid is the result of the oxidation of xanthine. Disorders of uric acid metabolism include, but
are not limited to, polycythemia, myeloid metaplasia, gout, a recurrent gout attack, gouty arthritis,
hyperuricaemia, hypertension, a cardiovascular disease, coropary heart disease, Lesch-Nyhan
syndrome, Kelley-Seegmiller syndrome, kidney disease, kidney stones, kidney failure, joint

inflammation, arthritis, urolithiasis, plumbism, hyperparathyroidism, psoriasis or sarcoidosis.

SUMMARY
{0002a] In a first aspect, there is provided a compound of formula (E1I):
Rﬁklﬁ)\w 0
R2 OH
(1)
wherein
XisCHorN;
W is O, S, $(0), $(O), NH, N(optionally substituted alkyl), NC(O) optionally substituied alkyl) or
CHy;

R' is CL, Br, I, NH,, methyl, ethyl, n-propyl, i-propyl, optionally substituted ethyl, optionally
substituted n-propyl, optionally substituted i-propyl, CF,, CHF, or CH,F;

R® and R¥ are independently selected from H and lower alkyl, or R and R¥ together with the carbon to
which they are attached form a 4-, 5-, or 6-membered ring, optionally containing 1 or 2
heteroatoms selected from N, S and O;

R? is selected from the group consisting of (a), (b), (¢) and (d):




wherein

- - - - Tépresents a carbon-carbon single bond or a cari)on-carbon double bond;

Q and ' are independently selected from N and CH;

R” is methyl, ethyl, propyl, i-propyl, cyciopropyl, cyclobutyl, cyclopentyl, cyclohexyt or
cyclopropylmethyt;

R®, R® and R'? are independentiy selected from H, F, C1, Br, CHs, CF;, CFH,, CEH, ethyl, i~
propvl, cyclopropyl, methoxy, OH, OCF;, NH; and NHCH;;

RY is Cl, Br, 1, CH,, CF,, methoxy, i-propyl, cyclopropyl, fert-butyl, cyclobutyl or methyl;
and

R'? R¥® R and R' are independently H or methyl;

or a pharmaceutically acceptable salt, solvate, or tautomer thereof;

provided that the compound of formula (III) is not:

2-(5-bromo-4-(4-cyclopropylnaphthaten-1-yi}-4H-1,2,4-triazol-3-ylthio)acetic acid, or

fithium 2-(5-bromo-4-(4-cyclopropynaphthalen- 1-y1}-4H- 1,2 4-triazol-3-yithio)acetate.

[6602b} In a second aspect, there is providéd a compound for use as a medicament, the compound

represented by formula (HI}:

X-N R3R¥
TN
O
R2 OH
{111
wherein
XisCHorN,

W is Q. 8, S(0), S(0),, NH, N{optionally substituted alkyl), NC(O){optionally substituted alkyl)
or CH,; _

R’ is H, CL, Br, I, NH,, methyl, ethyl, n-propyl, i-propyl, optionally substituted ethyl, optionally
substituted n-propyl, opticnally substituted i-propyl, CF;, CHF; or CH,F;

R® and R¥ are independently selected from H and lower alkyl, or R? and RY together with the
carbon to which they are attached form a 4-, 3-, or 6~-membered ring, optionally containing 1 or 2

heteroatoms selected from N, § and O;

R” is selected from the group consisting of (a), (b), (c) and (d):

wherein

la



- - - - represents a carbon-carbon single bond or a carbon-carbon double bond;
( and Q' are independently selected from N and CH;
R" is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cyclopropylmethyl;
R®, R’ and R* are independently selected from H, F, C, Br, CH;, CFs, CFH,, CF,H, ethyl, i-
propvl, cyclopropyl, methoxy, OH, OCF;, NH; and NHCH;;
R" is Cl, Br, 1, CH;, CF., methoxy, i-propyl, cyclapropyl, tert-butyl, cyclobutyl or methyl;
and
R RY R'Y and R" are independently H or methyl;
or a pharmaceutically acceptable salt, solvate, or tauiomer thereof,
[0002¢] In a third aspect, there is provided the use of the compound as defined above in the manufacture of
a medicament for the treatment of gout.
10002d] In a fourth aspect, there is provided a pharmaceutical composition which comprises a
pharmaceutically acceptable carrier and a compound of formula (I}, or a pharmaceutically
acceptable salt, solvate, or tantomer thereof.

[6002e] In a fifth aspect, there is provided a phanmaceutically acceptable salt of a compound of formula

(11):
x——ft) R3 R3'
/
0
R*A;?J)\ W
R2 OH
(1)
wherein
XisCHorN;
W is O, 8, $(0), S(0),, NH, N(optionally substituted alkyl), NC(O)(optionally substituted alkyl) or
CHo;

R! is H, Cl, Br, I, NH,, methyl, ethyl, n-propyl, i-propyl, optionally substituted ethyl, optionally
substituted n-propyl, optionally substituied i-propyl, CFs, CHF; or CH,F;

R? and RY are independently selected from H and lower alkyl, or R? and R together with the carbon to
which they are attached form a 4-, 5-, or 6-membered ring, optionally coataining 1 or 2
heteroatoms selected from N, S and O;

R? is selected from the group consisting of (a), (b), (c) and (d):




wherein

- - - - represents a carbon-carbon single bond or a carbon-carbon double bond;

Q and Q' are independently selected from N and CH;

R" is methyl, ethyl, propyi, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cyclopropylmethyl;

R, R’ and R'® are independently selected from H, F, Cl; Br, CHa, CFs, CFH,, CE,H, ethyl, i-
propyl, cyclopropyl, methoxy, OH, OC¥F;, NH,; and NHCH;;

R" is CI, Br, I, CH,, CF;, methoxy, i-propyl, cyclopropyl, tert-butyl, cyclobutyl or methyl;
and

R, R*® R'and R" are independently H or methyl;

or a solvate, or tautomer thereof.

[0002£] In a sixth aspect, there is provided the use of the pharmaceutical composition as defined above,
further comprising a second agent in the manufacture of a medicament for the treatment of the
gout,

[0002g] In a seventh aspect, there is provided the use of the compound as defined above in combination
with allopurinol, febuxostat, or FYX-051, in the manufacture of a medicament for the treatment of
gout.

[6602h] In an eight aspect, there is provided a compound or pharmaceutically acceptable salt thereof for

use as a medicament, whersin the compound has the structure:

N—N
(AN
Br/kN)\S/\fo

I I OH

AN

[6003] This disclosure provides for methods of decreasing uric acid levels in one or more tissues or
organs, blood, serum, urine, or combinations thereof, of an individual in need of decreased uric
acid levels, comprising administering to the individual a uric acid level decreasing amount of a
compound of formula (I), formula (If), or formula (III} or a metabolite, pharmaceutically
acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof.

[8004] This disclosure also provides for methods of reducing uric acid production, increasing uric acid
excretion or both in an individual, comprising administering to the individual a compound of
formula (I}, formula (I}, or formula (III} or a metabolite, pharmaceutically acceptable salt,

solvate, polymorph, ester, tautomer or prodrug thereof.

l¢



[0005]

This disclosure also provides for methods of treating an individual suffering from a condition
characterized by abnormal tissue levels of uric acid comprising administering to the individual an
effective amount of a compound of formula (I), formula (I}, or formula (IIl} or a metabolite,
pharmaceutically acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof. In some
embodiments, the condition is characterized by low tissue levels of wric acid. In further or
additional embodiments, the condition is characterized by high tissue levels of uric acid. In further
or additional embodiments, the disorder is characterized by overproduction of uric acid, low
excretion of uric acid, tumor lysis, a blood disorder or a combination thereof. In further or
additional embodiments, the blood disorder is polyeythemia or myeloid metaplasia. In further or
additional embodiments, the individual in need of decreased serum uric acid levels is suffering
from gout, a recurrent gout attack, gouty arthritis, hyperuricaesmia, hypertension, a cardiovascular
disease, coronary heart disease, Lesch-Nyhan syndrome, Kelley-Seegmiller syndrome, kidney

disease, kidney stones, kidney failure, joint inflammation, arthritis, urolithiasis, plumbism,

id
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gout. In some embodiments, the condition js joint inflammation caused by deposits of uric acid
crystals in the joint. In further or additional embodiments, the uric acid crystals are deposited in the
joint flnid {synovial fluid) or joint lining (synovial lining).

This disclosure also provides for methods of treating or preventing hyperuricemia in an individual
comprising administering to the individuzal an effective amount of a compound of formula (1),
formula (IT), or formula (III}, or a metabolite, pharmaceutically acceptable sait, solvate, polymorph,
ester, tautomer or prodrug thereof, wherein said amount is effective in fowering the level of uric
actd,

This disclosure also provides for methods of freating or preventing a condition characterized by
abnormal tissue levels of uric acid in an individua! at increased risk of developing the condition,
comprising administering to the individual an effective amount of a compound of formula (I},
formala (11), or formula (IF]) or 2 metabolite, pharmaceutically acceptable salt, solvate, polymorph,
ester, tautomer or prodrug thereof. In further or additional embodiments, the condition is
polycythemia, myeloid metaplasia, gout, a recurrent gout attack, gouty arthritis, hyperuricaemia,
hypertension, a cardiovascular disease, coropary heart disease, Lesch-Nyhan syndrome, Kelley-
Seegmiller syndrome, kidney disease, kidney stones, kidney failure, joint inflammation, arthritis,
urolithiasis, plumbism, hyperparathyroidism, psoriasis or sarcoidosis. In some preferred
embaodiments, the condition is gout. In some embodiments, the condition is joint inflammation
caused by deposits of uric acid crystals in the joint. In further or additional embodiments, the uric
acid crystals are deposited in the joint fluid (synovial fiuid) or joint lining (synovial lining).

This disclosure also provides for methods treatiﬁg or preventing of polycythemia, myeloid
metaplasia, gout, & recurtent gout attack, gouty arthritis, hyperuricaemia, hypertension, a
cardiovascular disease, coronary heart disease, Lesch-Nyhan syndrome, Kelley-Seegmilier
syndrome, kidney disease, kidney stones, kidney failure, joint inflammation, arthritis, urolithiasis,
plumbism, hyperparathyroidism, psoriasis or sarcoidosis in an individual comprising administering
to the individual an effective amount of 2 compound of formula {1}, formula {II), or formula (11} or
a metabolite, pharmaceutically acceptable salt, solvate, polymorph, ester, tautomer or prodrug
thereof. In preferred embodiments, the invention provides for methods of treating gout comprising
administering to the mdividual an effective amount of a compound of formula (1), formula (II), or
formula (III} or a metabolite, pharmaceutically acceptable salt, solvate, polymorph, ester, taciomer
or prodrug thereof.

This disclosure also provides for methods of preventing the formation or reducing the size of
tophi/tophus in an individual, comprising administering to the individual an effective amount of &
compound of formula (I}, formula {11}, or formula (IIT) or a metabolite, pharmaceutically acceptable
salt, solvate, polymorph, ester, tautomer or prodrug thereof.

This disclosure also provides for methods of decreasing uric acid evels in one or more tissues or
organs, blood, serum, urine, or combinations thereof of an individual comprising administering to

the individual a uric acid level decreasing amount of a compound of formuia (), formula (II), or
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formula (LI} or a metabolite, pharmaceutically acceptable salt, solvate, polymaorph, ester, tautomer
or prodrug thereof, wherein the reduction in uric acid levels results in a reduction in hypertension or
cardiovascular events.

This disclosure also provides for methods of freating hypoxanthine-guanine
phosphoribosyltransferase (HPRT) deficiency in an individual comprising administering to the
individual a compound of formula (I}, formula {II}, or formula (11I) or a metabolite,
pharmaceutically acceptable sait, solvate, polymorph, ester, tauiomer or prodrug thereof.

In some embodiments, the methods described above further comprise administering a second agent
effective for the treatment of the condition, In further or additional embodiments, the second agent
is effective in reducing tissue ievels of uric acid. In further or additional embodiments, the second
agent is & nonsteroidal anti-inflammatory drug (NSAIDs), colchicine, a corticosteroid,
adrenocorticotropic hormone (ACTH), probenecid, sulfinpyrazone, aliopurinol, febuxostat, FYX-
051 (4-(3-pyridin-4-yl-1 H-[1,2 4]triazol-3-yl)pyridine- 2-carbonitrile), or combinations thereof.

In some embodiments, the methods described above further comprise administering a second agent
effective for the treatment of the condition. In some embodiments, the second zgent is a URAT 1
inhibitor, a xanthine oxidase inhibitor, a xanthine dehydrogénase, a xanthine oxidoreductase
inhibitor, or combinations thereof. In further or additional embodiments, the second agent is a
nonsteroidal anti-inflammatory drug {NSAIDs)}, colchicine, a corticosteroid, adrenocorticotropic
hormone { ACTH}, probenecid, sulfinpyrazone, allopurinol, febuxostat, FYX-051 (4-(5-pyridin-4-
yl-1H-[1,2,4]triazol-3-yDpyriding-2-carbonitrile), or combinations thereof.

Disclosed herein, in certain embodiments, is a method of treating a disorder characterized by
abnormal uric acid levels in blood and/or urine. In some embodiments, the method comprises
administering (a) a compound disclosed herein; and (b) a URAT 1 inhibitor, a xanthine oxidase
inhibitor, a xanthine dehydrogenase, a xanthine oxidoreductase inhibitor, or combinations thereof.
In some embodiments, the method comprises administering allopurinol, febuxostat, FYX-031 (4-(5-
pyridin-4-yl-1H-[1,2,4)iriazol-3-yl)pyridine-2-carbonitrile}, or combinations thereof,

In some embodiments, the methods described herein comprise administering a compound of
formula (1), In further or additional embodiments, the methods described herein comprise
administering a pharmaceutically acceptable salt of a compound of formula (I). In further or
additional embodiments, the methods described herein comprise administering a solvate of a
compound of formula (1). In further or additional embodiments, the methods described herein
comprise administering a polymorph of a compound of formula (1), In further or additional
embodiments, the methods described herein comprise administering an ester of a compound of
formula (I). In further or additional embodiments, the methods described herein comprise
administering a tautomer of & compound of formula (I). In further or additional embodiments, the
methods described herein comprise administering a prodrug of a compound of formula (I). In
further or additional embodiments, the methods described herein comprise administering a
metabolite of a compound of formula (I). In further or additional embodiments, the metabolite has a

structure selected from:
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[0016] In further or additional embodiments, the metabolite hae a structure selected fronm
N—N
N SH

A
e

{0017 Insome embodlmenis, the methods described herein comprise sdministering compo:md of
formuia {I7). In further or additional embodiments, the methods described herein comprise
administering a pharmaceuntically acceptable salt of a compound of formula (I} In further or
additional embodiments, the methbods described herein comprise administering a solvate of 2
conmpound of formula (I}, In furtber or additiona! embodiments, the methods described herein
comprise administering & polymortph of 4 compound of formula (I1). In further or additional
embodimenis, the methods described herein comprise administering an ester of & compound of
formula (I1). In further or additional embodiments, the methods described herein comprise
administering a tautomer of & compound of formula (T0). In further or additional embodiments, the
methods described herein comprise adminisizring a prodmg of a compound of foraula {a1). In
further or additional embodiments, the methods described herein comprise administering &

- metabolite of a compound of formula (Z1).

[0018] In some embodiments, the methods described herein comprise administering a compound of

formula (). In further or additional embodim_ents, the methods described herein comprise

 administering a pharmaceutically acceptable salt of a compound of formula (1), In further or
additional embodiments, the methods described herein comprise administering a solvate of a
compound of fortauia (1II). In further or additional embodiments, the methods described berein
comprise adwministering a polymorph of & corapaund of forpmia (IIY). In further or additional
embediments, the methods deseribed herein comprise administering an ester of 2 compound of
formula (I1T}. In further or additional embodiments, the methods described herein comprise
adminisiering a tautomer of a compound of formula (I10). In farther or additional embodimenis, the
methods described herein comprise administering a prodrug of a compound of formuia (JH}. In
further or additional embodiments, the methods described hersin cotupries administering o
meiabolite of a compound of formmula (2I1).

[0019] Insome embodiments, the individual is 2 mammal. In further or additiona) embodiments, the
mammal is & humen. In some embodiments, the individual has 2 disorder characterized by an
abnormally high content of uric scid in the body of the individual. In furthker or additional



6020}

[6021]
10022

embodiments, the disorder is characterized by overproduction of uric acid, low excretion of uric
acid, tamor lysis or a blood disorder, In further or additional embodiments, the blood disorder is
polycythemia ar myeloid metaplasia. In further or additional embodiments, the individual in need
of decreased serum uric acid levels is suffering from 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, foint
inflammation, arthritis, urelithiasis, plumbism, hyperparathyroidism, psoriasis or sarcoidosis.

In further or additional embodiments, the uric acid levels are decreased by at least about 5%. In
further or additional embodiments, the uric acid levels are decreased by at least about 10%. In
further or additional embodiments, the uric acid levels are decreased by at least about 15%. In
further or additional embodiments, the uric acid levels are decreased by at least about 20%. In
further or additional embodiments, the uric acid levels are decreased by at least about 15%. In
further or additional embodiments, the uric acid levels are decreased by at least about 30%. In
further or additional embodiments, the uric acid levels are decreased by at least about 40%. In
farther or additional embodiments, the uric acid levels are decreased by at least about 50%. In
further or additional embodiments, the uric acid levels are decreased by at teast about 60%. In
further or additional embodiments, the uric acid levels are decreased by at least about 75%. In
further or additional embodiments, the blood uric acid level is decreased by at least about
0.5mg/dL. In further or additional embodiments, the biood uric acid level is decreased by at least
about Img/dL. In further or additional embodiments, the blood uric acid level is decreased by at
least about 1.5mg/dL. In further or additional embodiments, the blood uric acid level is decreased
by at least about 2mg/dL. In further or additional embodiments, the biood uric acid level is
decreased by at least about 2.5mg/dL.

In further or additional embodiments, the tissue or organ is blood, serum or plasma.

This disclosure is also directed to pharmaceutical compositions comprising effective amounts of a
compound disclosed herein or a2 metabolite, pharmaceutically acceptable salt, soivate, polymorph,
ester, tautomer or prodrug thereof. In some embodiments, the pharmaceutical compositions further
comprise & pharmaceutically acceptable carrier. In some embodiments, the compositions disclosed
herein contain adjuvants, excipients, preservatives, agents for delaying absorption, fillers, binders,
adsorbents, buffers, disintegrating agents, solubilizing agents, other carriers, other inert ingredients,
or combinations thereof. In some embodiments, the pharmaceutical composition isin a form
suitable for cral administration. In further or additional embodiments, the pharmaceutical
composition is in the form of a tablet, capsule, pill, powder, sustained release formulation, solution,
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for fopical
administration as an ointment or cream or for rectal administration as a sappository. In further or
additional embodiments, the pharmaceutical composition is in unit dosage forms suitable for single
administration of precise dosages. In further or additional embodiments the amount of compound of
formula § is in the range of about 0.001 io about 1000 mg/kg body weight/day. In further or

additional embodiments the amount of compound of formula [ is i the range of about 0.5 to about
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50 mg/kg/day. In further or additional embodiments the amount of compound of formuia I is about
0.001 10 about 7 g/day. In further or additional embodiments the amount of compound of formula I
is sbout 0.002 to about 6 g/day. In Further or additionzl embodiments the amount of compound of
formula 1 is about 0.005 to about 5 g/day. In further or additional embodiments the amount of
compound of formula I iz about 0.01 to sbowt 5 g/day. In fixrther or additional embodiments the
amount of compound of formula I is about 0.02 to about 5 g/day. In further or additional
embodiments the amount of compound of formmwla [ is about (.05 10 about 2.5 g/day. In further or
additional embodiments the amount of compound of formula [ is sbout 0.1 to about 1 g/day. In
farther or additional embodiments, dosage levels below the lower limit of the aforesaid range are
more than adequate. In further or additional embodiments, dosage Ievels above the upper limit of
the aforeszid range are required. In further or additional embodiments the compound of formula T is
sdministered in 2 single dose, once daily. In further or additional embodiments the compound of
formuda [ is administered in multiple doses, more than once per day. In further or additional
embodiments the compound of formula I is administered twice daily, In further or additional
embodiments the compound of formula I is adminisizred three times per day. In further or
additional embodiments the compound of formula I is administered four times per day. In further or
additional embodiments the compound of formula I is administered more than four times per day.
In some embodiments, the pharmaceutical composition is for administration o 2 mammal, In
further or additional embodiments, the mammal is human. In further or additional embodiments, the
pharmaceutical composition further comprises a pharmaceutical carrier, excipient and/or adjuvant.
in further or additional embodiments, the pharmaceutical composition further comprises at least one
therapeutic agent

In some embodiments the pharmaceutical compositions are useful for decreasing uric acid levels. In
forther or additional embodiments the pharmaceutical compositions are usefil for reducing
hypertension or cardiovascular svents.

in some embodiments, the pharmaceutical compositions comprise

i) a compound of formwla (L), formula (I1), or formulz (III)j or ¢ metabolite, pharmaceutically

- acceptable salt, solvate, polymorph, ester, tantomer or prodrug thereof; and

ii) optionally one or more pharmaceutioally acceptable carriers,

In further or additional embodiments, the amount of compound of formula (T), formula (i), or
formula ([I) is sufficient to decrease uric acid fevels,

In further or additional embodiments, the pharmacentical compositions cotaprise:

ij & compound of formulia (I}, formmla (IE), or formula fIII) or a metabolite, pharmaceutically
accepiable salt, solvate, polymorph, ester, tautomer or prodrug thereof:

ify a URAT 1 inhibitor, 2 xanthine oxidase inhibitor, a xanthine dehydrogenase, a xanthine
oxidoreductase inhibitor, or combinations thereof: and

iii} optionally one or more pharmeceutically acceptable carriers.

In further or additiona! embodiments, the pharmaceutical compositions comprise:
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1) a compound of formula (1), formula (11), or formula (11) or a metabolite, pharmaceutically
acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof;

i1} aliopurinol, febuxostat, FYX-051 (4-(5-pyridin-4-yi-14-[1,2,4]wriazol-3-y1}pyridine-2-
carbenitrile), or combinations thereof; and

ii1) optionally one or more pharmaceutically acceptable carriers.

This disclosure also provides pharmaceutical compositions useful in the treatment of edema and
hypertension which also maintains uric acid levels at pretreatment levels or causes a decrease in
uric acid levels comprising:

i} an antihypertensive agent;

ii) a uric acid level maintaining or lowering amount of a compound of the formula (1), formuiz (11),
or formula (A1) or 2 metabolite, pharmaceuticaily acceptable salt, solvate, polymorph, ester,
tautomer or prodrug thereof; and

iii} optionally one or more pharmaceutically acceptable carriers.

“This disclosure also provides pharmaceutical compositions useful in the treatment of cancer which
also maintains uric acid levels at pretreatment levels or causes a decrease in uric acid levels
comprising:

1) an anticancer agent,

i} a uric acid level maintaining or lowering amount of a compound of the formula (I}, formula (11),
or formuta (I11) or a metabolite, pharmaceutically acceptable salt, solvate, polymorph, ester,
tautomer or prodrug thereof; and

iii) optionally one or more pharmaceutically acceptable carriers.

This disciosure also provides pharmaceutical compositions useful for reducing the side effects of
chemotherapy in 2 cancer individual, comprising:

i) a uric acid level maintaining or lowering amount of a compound of the formula (F), formula (11,
or formuia (1) or a metabolite, pharmaceutically acceptable salt, solvate, polymorph, ester,
tautomer or prodrug thereof; and

i} optionally one or more pharmaceutically acceptable carriers;

wherein said side effects are related to elevated uric acic levels

In some embodiments, the pharmaceutical compositions comprise a metabolite of a compound of
formula (1), formula {II), or formula (I},

In some embodiments, the metabolite has a structare selected from:

R® R¥
o R HO O ge
' g'
O
R’ [}I W RS Rr7 R! i:i W-H RS R?
R2 OH ’ Rﬁ ’ RZ and R6

In some embodiments, the metabolite has a structure selected from:
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[0034] In one embodiment, provided is a compound of formula (1), or a metabolite, pharmaceutically-

acceptable salt, solvate, ester, tautomer or prodrug therecf:

X—N R8 RS'
/N
G
RVQN)\ W R®
I
RZ 4,N RE
R5 R?
RG
formula (1)
wherein
XisCHorN;
Wis O, S, S(O), S{(O),, NH, N{optionally substituted alkyl), NC{O} optionally substituted alkyl) or
CHy;

Rlis H, CL Br, I, NH,, methyl, ethyl, n-propyl, i-propyl, optionally suzbstituted methyl, optionally
substituted ethyi, optionally substituted #-propyl, optionally substituted i-propyl, CF,, CHF; or
CH,F;

R? and R¥ are independently selected from H and lower alkyl, or R’ and R¥ together with the carbon to
which they are attached form a 4-, 5-, or 6-membered ring, optionzlly containing 1 or 2 heteroatoms
selected from N, S and O;

R*is H, lower alkyl, lower alkenyl or lower alkynyl;

R®, R* RS R¥ and R” are independently selected fram H, F, Cl, Br, I, methyl, ethyl, n-propyl, i-propyl,
substituted methyl, substituted ethyl, substituted n-propyl, substituted i-propyl, cyclopropyt,
cyclobutyl, cyclopentyl, CF;, CHF,, CH,F, NH,;, NHR', NR'R", OR', SR/, C(O)R', COH, a salt of
CO,H, COOR', CONH,, CONHR', CONR'R", SO;H, a salt of SO,H, S(O),R', S(0O),NH,,
S{ORNHR', S(ORNRR", aryl or a heterocycle, wherein

R'is H, C;.; alkyl, substituted Cj.; alky! wherein said substituents are selected from CF;, OH,
QC, 3 alkyl, COC, 5 alkyl, COOH, COOC, 5 alkyl, NH,, NHC,_; alkyl, N(C,.; alkyl)}(C; 3
alkyl), CONHC, ; alleyl, aryi or a heterocycle;

R"is H, C, ; alkyl, substituted C,.; alkyl wherein said substituents are selected from CF;, OH,
QC, 5 alkyl, COC,.; alkyl, COOH, COOQC, ; alkyl, NH,, NHC, ; alkyl, N(C, 5 alkyl}{(C, 3
alkyl), CONHC,_; alkyl, aryl or a heterocycle; or

R'and R" together with the nitrogen atom o which they are attached form a
4-, 5-, or 6-membered heterocyclic ring;

R is selected from the group consisting of {a), (b}, (¢} and {d&):
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- - - - Tepresents 4 carbon-carbon single bond or a carbon-carbon double bond;

Q and Q' are independently selected from Nend CH; - |

R’ is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyt of

eyclopropylmethyl;
R%, R and K" are independently selected from H, F, C1, Br, CH;, CFs, CFHy, CF.H, ethyl, i-
propyl, cyclopropyl, methoxy, OH, OCF;, NH, and NHCH;;

R' is C, Br, 1, CHj, CF3, methoxy, i-propyl, cyclopropyl, sert-butyl, cyciobutyl or methyl; and

R R, R™ and R** are independently H or methyl. |
In some embodiments, X is CR” or N, wherein in R* is H, lower alkyl, or substituted lower alkyl.
In some embodiments, R? is (a). In further or additional embodiments, R” is (b). In further or
additional embodiments, R is (c). In further or additional embodiments, R?is (d).
In further or additional embodiments, R is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. In
forther or additional embodiments, R®, R® and R'® are H. In further or additional embodiments, Ris
(=) and R is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, In further or additional
embodiments, B is (&), R” is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexy! and R®, R® and R
are H.
1n some cinbodiments, X ig N. In further or additional embodiments, X is CH. In further or
additiona] embodiments, X is C-lower alky. In some embodiments, W iz O. In further or additional
embodiments, W is S. In some embodiments, R is Cl, Br, I, methyl, etbyl, n-propy! or i-propyl. In
some embodiments, B>, R* and R* are H. In further or additional embodiments, X is N; W ié Gor
S: R'is CI, Br or I and R®, RY and R* are H, In some embodiments, R* is C1, Br or 1. In some
embodiments, R is H. In further or additional embodiments, R® is Cl, Br or I and R® is . In further
or additional embodiments, R7 is COuH, a salt of CO;H or COOR'. In further or additional
embodiments, R” is CO;H, a salt of CO,H or COOR’ and R® is H. In further or additional
embodiments, R® is C1, Br or L R7 is COH, 2 salt of CO,H or COOR' and R® is H. In further or
additional embodiments, R® is Cl, R7 is CO4HL, 2 salt of CO,H and R® is H. In further or additional
embodiments, X is N, Wis O or S, R'is CL Bror L R is H, R* is H, R* is C1, Br or , R® is H and
R’ is CO,H, a salt of CO;H or COOR".
Tn some embodimcnts," the compound of formula (1) is 4-(2-(5-bromo-4-(1-cyclopropyinaphthalen-
4-yI-4H-1,2 4-iriazol-3-ylthiojacetamido}-3-chlorobenzeic acid or & metabolite, pharmaceutically
acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof:



"y s
Br*m*s/\er@
& ©  S"coon
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[0040] In some embodiments, the compound of formula (I) is a metabolite of 4-(2-(5-bromo-4-(1-
cyclopropyinaphthalen-4-yi)-4H-1,2,4-triazol-3-ylthio)acetamido}-3-chiorobenzoic acid.

[0041] In further or additional embodiments the metabolite has a siructure selected from:

»
B o s

t’\
OH o
IO T
|
COOH | and  C7 T ScooH.

[0042] In one embodiment, prowded is a compound of formula (1H), or a metabolite, pharmaceutically

N—-N

acceptable salt, solvate, ester, tautomer or prodrug thereof:

NRE
R«ij)\w 0
R2 OH

formula (I11)
wherein
Xis CH or N;
W is O, 8, $(0), $(O0),, NH, N(optionally substituted alkyl), NC{O}(optionally substituted alkyl) or

CHy;

Riis H, Ci, Br, 1, NHa, methyl, ethyl, n-propyi, i-propyl, optionally substituted methyl, optionally
substituted ethyl, optionally substituted n-propyl, optionally substituted i-propyl, CFs, CHF; or
CH,F;

R* and R” are independently selected from H and lower alkyl, or R® and R” together with the carbon to
which they are aftached form a 4-, 5-, or 6-membered ring, optionally containing 1 or 2 heteroatoms
selected from N, 8 and O;

R? is selected from the group consisting of (a), (v), {¢) and {d):

wherein

~« =~ Yepresents a carbon-carbon single bond or a carbon-carbon double bond;

Q and Q' are independently selected from N and CH;

i0
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(0044}

[0045]

[00463
[0047]

[0048}

R® is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobuty?, cyclopentyl, cyclohexyl or
cyclopropylmethyi;

R%, R ané R are independently selected from H, F, Cl, Br, CH,, CF,, CFH,, CF,H, ethyl, i-
propyl, cyciopropy!, methoxy, OH, OCF;, NH; and NHCH;;

R!'is €4, Br, I, CH,, CF;, methoxy, i-propyl, cvclopropyl, tere-butyl, cyclobutyl or methyl; and

R'%Z, R®, R" and R" are independently H or methyl.

In some embodiments, X is N. In other embodiments, W is S or O.

In one embodiment, R? is (a) R? . In one embodiment, - - - - represents a

carbon-carbon doubie bond. In some embodiments, R” is cyclopropyl.

In some embodiments, X is N; W is S; and R’ is CL Br, I, optionally substituted methyl, CF,, CHF,

or CH,F.

In some embodiments, B> and R¥ are not H. In one aspect, R* and R” are H.

In some embodiments, R® and R together with the carbon to which they are attached form a 4-, 5-,

or 6-membered ring, optionally containing 1 or 2 heteroatoms selected from N, 8 and O. In some

other embodiments, R and R* together with the carbon to which they are attached form a 4-, 5-, or
6-membered ring. _

in one embodiment, provided herein is 2 compound of formula (11), wherein the compound of

formula (1I} is a 3-substituted-5-bromo-4-(4-cyclopropylnaphthalen- 1-yl}-4H- 1,2 4-triazofe wherein

the substituent at the 3-position is -RB, or pharmacentically acceptable salt, solvate, or tautomer
thereof:

wheréin,

R® is - SCH,C(=0)R", —SCH;-tetrazoly!, -SCH,C(=0)NHOH, -SCH,C(=0)0-atkyl-OC(=O)R™, ~
SCH,C(=0)0-alkyl-OC(=MOR*®, ~SCH,C(=0)0-alkyl-OC(=0)NR*R™, or -
SCH,C(Oalkyl)s;

R'*is OR™, SR*, NR™R™ | at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, a
nucleoside, a nucleotide, oligonucleotide, polyethylene glycol, or a combination thereof,
wherein
R* is substituted C;-C, alkyl, optionally substituted C:-C,, alkyl, opticnally substituted

heteroalkyl, optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted aryl or optionally substituted heteroaryl; or

R? is a pharmaceutically acceptable cation; or

R* is -[CR™)(R™®)]R™;

R is hydrogen, optionally substituted C,-C)g alkyl, optionally substituted heteroalkyl,
optionally substituted cycloalkyl, optionaily substituted heterocycloalkyl, optionally
substituted aryl, optionally substituted heteroaryil; or

R is [CR™H(R™) R

11
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R*is hiydrogen, optionafly substituied alkyl, optionally substituted heteroalkyi, optionaily
substituted cycloalky! or optionally substitated heterocycloalkyl; and

R™ is hydrogen, optionally substituted aliyl, optionally substituted beteroallcyl, optionally
substituted cycloalkyl or optionally substitpied heterocycloalkyl; or

R® is -JCR*R™) LR,

each R is independently hydrogen, halogen, cyano, pitro, at least one amino acid, 2 peptide, 2
lipid, & phospholipid, & glycoside, a nucleoside, a nucleotide, oligenucleotide, polyethylene
glycol, -L-OH, -L-SH, -L-NHj, substituted -L-C,-C; slicyl, optionally substituted ~L-CyCy
alkyl, optionally substituted L-C;-Cs alkenyl, optionally substitmied 1.-C»-Cs atkynyl,

. optionally subsﬁmfed 1-Co-Cs heteraalicyl, optionally substituted -1-Cs-Cy cycloaikyl,
optionally substitated L~-Ca-C- cycloalkenyl, optionally substituted -L-Cy-C;
heterocycloatkyl, optionally substituted -L-Cy-C, haloalkyl, optionally suhstituted -L-C-
Cs alkoxy, optionaily substituted -L-Cy-C, alkylamine, optionally substituted -1~di-(C;-
Cpalkylamine, optionally substituted -L-C.-C, aryl, optionally substituied -L-C;-Cy

hetmmyl,
¥
H
/(")\/Y AN~y AR~y /ﬁ\)@(
Yo o Y1 , Y1 o W :

* each R¥ is independently hydrogen, halogen, cyano, nitro, at least one amino acid, a peptide, a
lipid, & phospholipid, a giycoside, a nﬁcleuside, a nucleotide, oligonncleotide, polyethylene
glyeol, -L-OH, -L-8H, -L-NH,;, substituted -L-C;-C, alkyl, optionally substituted -L-C¢-Cy
alkyl, optionally substituied 1-C;-Cs alkenyl, optionally substituted T~C;-C;s alkynyl,
optionally substituted L-C,-C; heteroalkyl, optionally substituted -L-C5-C, cycloatkyl,
optionally substituted L-C;-C; cycloalkenyl, optionally substituted -L-Cy-C;
heterocycloalkyl, optionally substituted -L-C;-C, haloalkyl, optionally substituted -1-C,-
C, alkoxy, optionally substiaied -L-Cy-C, atkylamine, optionally substituted ~L-di«(C,-
Coalkylamine, optionally substituted -L-Cs-Cs arv], optionally subsijtuted -L-C-C,

heteroaryi,
Y
H

R* is hydrogen, halogen, cyano, nitro, at leasi one amino acid, & peptide, a lipid, a
phospholipid, & glycoside, a nuclecside, a nucleotide, oligonucleotids, polyethylene glyeol,
-L-OH, -L-8H, -L-NH,, substituted -L-C;-C, alkyl, optionally substituted -L-C,-C, alkyl,
optionally substituted L~Cy-Cs alkenyl, optionally substituted L-Cp-C; alicynyl, optionally
substituted L-Cp-Cs heteroalky], optionally substitied -L-C,-C, cycloalkyl, optionally
substituted L-C;-C, cycloatkenyl, optiopaily substituted -L-Cs-C; heterocycloalkyl,
optionally substituted -L~C,-C4 haloalkyl, optionatly substituted -L.-C,-C, alkoxy,
optionally substituted -L-C-Cjalkylamine, optionally substituted ~L-di(C,-Clatkylamine,

i2
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10056}

{0051}
[o0s2)

0033}
0634}
[6855]

[oas6)
[0057]

0858}

optionally substituted -L-C4-C, aryl, optionally substitated -L-Cs-Cy heteroaryl,

~ T
A A Ay

P A :
wherein L i3 a bond, -C(0)-, -8(0), or -8{0)y;
vis0, 1,20r3;
Y is OH, OMe, COOH, SO:H, O50;H, O8(O)NH,, PIOKCH),, OP{OYOH),,
OP(O}OHY(O-Cy alkyl) or NY*Y Y™, wherein
¥? and Y* are each independently hydrogen or methyl; or
Y? and ¥ are taken together with the nitrogen to which they are attached to form
a five or six membered ring that optionally contains an oxygen atom or &
second nirogen atom; and '
Y'isan _eiecuon pair or an OXygen aton;
misl, 2,3, 0r4;
nis0,1,2,3,4,5,6,7.8,%90r10;

.‘ wherein when R* is fC(R™R™)]R™ then at least one of R*, R™ and R* is not hydrogen.

In some embodiments, R is at least one amino acid. In some smbodiments, R is 2 peptide. In
some embodiments, R™ is a lipid. In some embodiments, R*® is a phospholipid. In some
embodiments, R is a glycoside. In some embodiments, R'* is 2 nucleoside. In some embodiments,
R is 8 nucleotide. In some embodiments, R* is polyethylene glycol.

In some embodiments, R isa combiation of one or more groups selected from at jeast one amino
acid, a peptide, a lipid, a phospholipid, a glycoside, a nucleoside, a nucleotide, oligonucleotide, and
polyethylene glyeol. In some embodiments, the one or more R™ groups are covalently linked. In
some embodiments, the one or more R** groups form a conjugate.

In some embodiments, R™ is OR™.

In some embodiments, R* is substituted C,-C, alkyl or optionally substituted CCq alkyl, In some
embodiments, R2* is a pharmaceutically acceptable cation. In some embodiments, R* is a
pharmaccutically acceptable cation selected from Li*, Na®, K*, Mg™, Ca™ and a protonated amine,
In some embodiments, R® is -[CR™NR™)IR* m is 1, 2, 3, 4; and wherein at least one of R™, R®
and R is pot hydrogen. In some embodiments, R® is hydrogen, R® is hydrogen and R* is not
hydrogen.

In some embodiments, R* is at least one amino scid, & peptide, a lipid, a phospholipid, 2 glycoside,
& mucleoside, 2 nucleotide, oligonucizotide, or polyethylene glycol.

In some embodiments, R* is SR™. Tn some embodiments, R* is optionally substituted Cy-C, alkyl.
In some embodiments, R™ is -[CR™IR™LR®.

In some embodiments, R* is hydrogen, R™ is hydrogen and R is not bydrogen. In some
embodiments, R™ is at least one aminoe acid, a peptide, 2 lipid, a phospholipid, a glycoside, a
micleoside, a nucleotide, oligonuclestide, or polyethylene ghycol.

In some embodiments, R is NR"R*.
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[0059] In some embodiments, R* is hydrogen. In some embodiments, R is optionally substituted alky!.

[0060] In some embodiments, R* is -[C(R*}R™)],R™.

[0061] In some embodiments, R* is hydrogen, R is hydrogen and R* is not hydrogen. In some
embodiments, R is at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, a
nucleoside, a nuclectide, oligonuclectide, or polyethylene glycol.

[0062] In some embadiments, R” is ~SCH,C(=O)R", ~SCH,-tetrazolyl, -SCH,C(=O)NHOH, -
SCH,C{=0)0-alkyl-OC(=0}R>*, ~$CH,C(=0)0-alkyl-OC{=0)OR*, -SCH,C(=0)0-alky!-
OC(=O0NR*R™, or -SCH,C(Oalkyl),;

R™ is OR%, NR¥R™, at least one amino acid, a peptide, or a glycoside;
R* i substituted C,-C; alkyl, optionaily substituted Cs-C,, alkyl, optionaily substituted
heteroalkyl, optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
~ optionally substituted aryl or optionally substituted hetercaryl; or
R% is a pharmaceutically acceptable cation;
R* is hydrogen, optionally substituted C;-Cy, alkyl, optionally substituted heteroalkyl, optionally
substituted cycloalkyl, optienally substituted heterocycloalkyl, optionally substituted aryl,
-optionally substituted heteroaryl;
R* is hydrogen, optionally substituted alkyl, optionally substituted heteroalkyl, optionalty
substituted cycloalky! or optionally substituted heterocyctoaliyl; and
R™ 1s hydrogen, optionally substituted alkyl, optionalily substituted heteroalkyl, optionally
substituted cycloalkyl or opfionally substituted heterocycioalkyl.

[0063] In some embodiments, RP is —SCH,C(=0)}R'. In some embodiments, R® is ~SCH,C(=0)-at least
one amino acid. In some embodiments, RE is —-SCH,C=0)-lysine. In some embodiments, R is —
SCH,C(=0)-glycoside. Tn some embodiments, R® is ~SCH,C(=0)0-giucuronide. In some

. embodiments, R is ~SCH,-tetrazolyl. In some embodiments, R® is -SCH,C(=0)NHOH. In some
embodiments, R is ~SCH,C=0)0-alkyI-OCE=ORY, In some embodiments, ~SCH,C(=0)0-CHy-
OC(=0)R™. In some embodiments, R® is ~SCH,C(=0)0-CH(CH3)-OC(=0)R ™, In some
embodiments, R® is —SCH,C{=0)0-CH,-OC(=0)}OR™, In some embodiments, R” is —
SCH,C{=0Y0-CH(CH,)-OC(=MOR™ In one aspect, R? is —~SCH,C(Qalkyi)s.

[0064] In one embodiment, R'® is OR™. In other aspect, R™® is NR**R*.

{00657 In one embodiment, provided is a method for decreasing uric acid levels in one or more tissues or
organs, blood, serum, urine, or combinations thereof of an individual in need of decreased uric acid
levels, comprising administering to the individual a uric acid level decreasing amount of:

(i) acompound of formula (1); or .
(ii) a compound of formula {II); or
(ifi) a compound of formula {(III); or
{(iv} a combination thereof.
[0066] In one embodiment, the reduction in uric acid levels results in a reduction in hypertension or

cardiovascular events.
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[6071]

[8072]

[0073]

[0074]

[0075]

{00761

In one embeodiment, the method comprises administering one or more metabolites of a compound of
formula (T).
In one embodiment, the compound of formula (1) is 4-(2-(5-bromo-4-(1-cyclopropylnaphthalen-4-
yI3-4H-1,2 4-riazol-3-ylthio)acetamido}-3-chiorobenzoic acid or a metabolite, pharmaceutically
acceptable salt, éolvate, ester, tautomer or prodrug thereof.
In one embodiment, the compound of formula (11} is 2-{5-bromo-4-(4-cyclopropyinaphthalen-1-
yl}1-4H-1,2 4-triazol-3-yithioYacetic acid or a metabolite, pharmaceutically acceptable salt, solvate,
ester, tautomer or prodrug thereof.
In some embodiments, the method comprises administering a compound of formula (1I1), or a
metabolite, pharmaceuticaily acceptable salt, solvate, ester, tautomer or prodrug thereof, to the
individual.
In some embodiments, the method comprises administering a compound of formula (II), wherein
the compound of formula (I[Y is a 3,5-disubstituted-4-(4-R -naphthalen-1-y1)-4H-1,2,4-triazole
wherein the substituent at the 3-position is ~R® and the substituent at the 5-position is —R*, or a
metabolite, pharmaceutically acceptable salt, solvate, ester, tautomer or prodrug thereof, to the
individual.
In some embodiments, the method comprises administering 2 compound of formula (IT}, wherein
the compound of formula (11} is a 3-substituted-4-{4-cyclopropyl-naphthalen- 1-yI}-4H-1,2,4-
triazole wherein the substituent at the 3-position is -R®, or a metabolite, pharmaceuticaily
acceptable salt, solvate, ester, tautomer or prodrug thereof, to the individual.
In some embodiments, the method comprises administering a compound of formula (1), or a
metabolite, pharmaceutically acceptable salt, selvate, ester, tautomer or prodrug thereof fo the
individual.
In one embodiment, provided is a method of treating or preventing a condition characterized by
abnormal tissne or organ levels of uric acid in an individual comprising administering to the
individual an effective amount of:

{i) acompound of formula (I); or

(ii) a compound of formula (IF}; or

(i) a compound of formula (HI}; or

(iv) a combhination thereof.
In some embodiments, the condition is gout, a recurrent gout attack, gouty arthriiis, 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
phosphoribosyitransferase {HPRT) deficiency or a combination thereof.
In one embodiment, the condition is gout. In some embodiments, the method further comprises
administering an additional agent effective for the treatment of the gout. In some embodiments, the
additional agent is aliopurinol, febuxostat, FYX-051 (4-(5-pyridin-4-yl- 1 A-[1,2,4]tr1azol-3-

yhpyridine-2-carbonitrile), or combinations thereof,
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{0077} In one embodiment, provided is a method of treating or preventing cancer which also maintains uric
acid levels at pretreatment levels or causes a decrease in uric acid levels, comprising administering:
a) an effective amount of an anticancer agent;
b) a uric acid level maintaining or lowering amount of
{i} acompound of formula (I); or
(i1} a compound of formula {1I); or
(3i1) a compound of formula {II}; or
{(iv) 2 combination thereof.
[0078] In one embodiment, provided is a pharmaceutical composition comprising:
(i) acompound of formula (T); or
(ii} a compound of formula (IT); or
(iii) a compound of formula (HI); or
{iv) a combination of (i), (i), and (iii); and
(v} optionally one or more pharmaceutically acceptabie carmiers.

[0079] In some embodiments, the pharmaceutical composition further comprises allopurinol, febuxostat,
FYX-05] (4-(5-pyridin-d-yl-1H-{1,2,4]triazol-3-yl)pyridine-2-carbonitrile), or combinations
thereof.

[0088] Throughout the specification, groups and substituents thereof are chosen by one skilled in the field

to provide stable moieties and compounds,

BRIEF DESCRIPTION OF THE DRAWINGS

{0081} The novel features of the invention are set forth with particularity in the appended claims. A better
understanding of the features and advantages of the present invention will be obtained by reference
to the following detailed description that sets forth iliustrative embodiments, in which the principles
of the invention are utilized, and the accompanying drawings of which:

[0082] Figure | represents serum wric acid (mg/dL) levels @, 3, 7 and 14 days after administering 4-(2-{5-
bromo-4-(4-cyclopropyinaphthalen-1-y1)-4H-1,2 4-triazoi-3-ylthio)acetamido)-3-chlorobenzoic
acid, potassium salt in humans at doses of 300mg, 400mg or 500mg b.i.d. (twice daily)

{0083] Figure 2 represents serum uric acid (umol/L) tevels 0, 3, 7 and 14 days after administering 4-{2-(3-
bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2 4-triazol-3-ylthiclacetamido)-3-chlorobenzoic
acid, potassium salt in humans at doses of 300mg, 400mg or 500mg b.i.d. (twice daily)

{0084} Figure 3 represents the change in serum wric acid (mg/dL) levels 3, 7 and 14 days after
administering 4-(2-(5-bromo-4-(4-cyclopropyinaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthioYacetamido)-3-chiorobenzoic acid, potassium salt in humans at doses of 360mg, 400mg or
500mg b.i.d.

[0085] Figure 4 represents change in serum uric acid (pmol/L)} levels 3, 7 and 14 days after administering
4-(2-{5-bromo-4-(4-cyciopropyinaphthalen- 1-yl)-41-1,2 4-triazol-3-ylthio)acetamido}-3-

chiorobenzoic acid, potassium salt in humans at doses of 300mg, 400mg or 300mg b.i.d.
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10086]

[0087]

[G088]

{0089}

[0090]

Figure 5 represents change in serum uric acid (umol/dL) levels by treatment day after administering
4-(2-(5-bromo-4-{4-cyctopropylnaphthalen-1-yl}-4H-1,2 4-iriazol- 3-ylthio)acetamido}-3-
chlorobenzoic acid, potassium salt in humans at doses of 300mg, 400mg or 500mg b.i.d.

Figure 6 represents the increase in daily wric acid outpnt following oral administration of 2-(5-
bromo-4-(d-cyclopropylnaphthalen-1-y1}-4H-1,2 4-trinzol-3.ylthio)acetic acid solution.

DETAILED DESCRIPTION OF THE INVENTION
The novel features of the invention are set forth with particularity in the appended claims. A better
understanding of the features and advantages of the present invention will be obtained by reference
to the following detailed description that sets forth illustrative embodiments, in which the principles
of the invention are utilized.
While preferred embodiments of the present invention have been shown and described herein, it
will be obvious to those skilled in the art that such embodiments are provided by way of example
only. Numerous variations, changes, and substitutions will now occur to those skilled in the art
without departing from the invention. It should be understood that various alternatives to the
embodiments of the invention described herein may be employed in practicing the invention. It is
intended that the following claims define the scope of the invention and that methods and structures
within the scope of these claims and their equivalents be covered thereby.
The section headings used herein are for organizational purposes only and are not to be construed as
limiting the subject matter described.

Certain Chemicol Terminology

[0091]

[06692]

{60931

Unless defined otherwise, all technical and scientific tenms used herein have the same meaning as is
commonly waderstcod by one of skill in the art to which the claimed subject matter belongs. In the
event that there i3 s plurality of definitions for terms herein, those in this section prevail,

1t is to be understood that the foregoing general description and the following detailed description
are exemplary and explanatory only and are nof restriciive of any subject matter claimed. In this
application, the nse of the singular includes the plural unless specifically stated otherwise. It must
be noted that, as used in the specification and the appended claims, the singular forms "a", "an" and
“the" include phural referents unless the context clearly dictates otherwise. It should also be noted
that use of "or" means "and/or" unless stated otherwise. Furthermore, use of the term "including” as
well as other forms, such as "include”, "includes”, and "included" is not limiting.

Definition of standard chermistry terms may be found in reference works, including Carey and
Sundberg "ADVANCED ORGANIC CHEMISTRY 4™ ED." Vols. A (2000) and B (2001), Plenum Press,
New York. Unless otherwise indicated, conventional methods of mass spectroscopy, NMR, HPLC,
IR and UV/Vis spectroscopy and pharmacology, within the skifl of the st are employed. Unless
specific definitions are provided, the nomenclature employed herein are the standard definitions.
Standard technigues can be used for chemical syntheses, chemical analyses, pharmaceutical
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[0694}

[0695]

[0096]

[0097]

[0098]

[0099]

preparation, formulation, and delivery, and treatment of individuals. Reactions and purification
techniques can be performed e.g., using kits of manufacturer’s specifications or as commonly
accomplished in the art or as described berein. The foregoing techniques and procedures can be
generally performed of conventional methods well known in the art and as described in various
general and more specific references that are cited and digcussed throughout the present
specification. Throughout the specification, groups and substituents thereof can be chosen by one
skilled in the field to provide stable moieties and compounds.

Where substiment groups are specified by their conventional chemical formulas, written from left 1o
right, they equally encompass the chemically identical substituents that would result from writing
the structure from right to left. As 2 non-limiting example, -CH;O- is equivalent to ~OCH,-,
Unless otherwise noted, the use of general chemical terms, such as though not limited o "alkyl,*
"amine," Yaryl" are equivalent to their optionally substituted forms. For example, "allkyl," as used
herein, includes optionally substituted alkyl. |

In some embodiments, the compounds presented hevein possess ope or more stereocenters. [n some
embodiments, the stereocenter is in the R configuration, the § configuration, or combinations
thereof. In some embodiments, the compounds presented berein possess one or more double bonds,
In seme embodiments, the compounds presented herein possess one or more double bonds whersin

& each double bond exists in the E (trans) or Z (cis) configuration, or combinations thereof,

Presentation of one particolar sterecisomer, regicisomer, diastereomer, enantiomer or epimer
should be understood to inciude all possible stereoisomers, regioisomers, diastercomers,
enantiomers or epimers and mixtures thereof. Thus, the compounds presented herein inciude all
separate configurational stereoisomeric, regioisomeric, diastercomeric, enantiomeric, and epimeric
forms as well as the corresponding mixtures thereof. Technigues for inverting or leaving unchanged
a particular stereocenter, and those for resolving mixiures of stereoisomers are are found, for
example, Furniss ef af. (eds.), VOGEL'S ENCYCLOPEDIA OF PRACTICAL ORGANIC
CHEMISTRY 5.sup.TH ED., Longman Scientific and Technical Lid., Essex, 1991, 809-816; and
Helier, Acc. Chem. Res. 1990, 23, 128,

The terms "moiety”, "chemical moiety”, "group” and "chemical group", as used herein refer to s
specific segment or functional group of a molecule. Chemical moieties are often recognized
chemical entities embedded in or appended to a molecule,

The term "reactant,” as used herein, refers to a nucleophile or electrophile used to create covalent
linkages.

The term "bond" or "single bond" refers to a chernical bond between two atoms, or two moieties
when the atoms joined by the bond are considered to be part of larger substracture.

[00108] The term "optional" or "optionally” means that the subsequently described event or circumstance

may ot may not occur, and that the description includes instances where said event or circumstance
occurs and instances in which it does pot. For example, “optionally substituted alkyl" means either
“allcyl” or “substituted alicyl” as defined below. Further, an optionally substituted group may be un-
substituted (e.g., -CH;CH;), fully substituted (¢.g., -CF,CF;), monc-substituted (e.g., -CH,CH,F) or
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substitoted at a level anywhere in-between fully substituted and mono-substituted (e.g.. -CH,CHE,,
~CHLCF,, -CF,CH;, -CFHCHTF, etc). 1t will be understood by those sikdlled in the art with respect to
any group containing one or more substiments that such groups are not intended to introduce any
substitution or substitrtion patterns (e.g., substitiied alkyl includes optionally substituted cycloalkyl
groups, which in turn are defined as inclnding optionally substitwted alkyl groups, potentially ad
infinitum) thai are sterically impractica] and/or synthetically non-feasible. Thus, any substitzents
described should generally be understood as having a maximum molecular weight of about 1,000
daltons, and more typically, up to about 500 daltons {except in those instances where
macromolecular substituents are clearly intended, e.g., polypeptides, polysaccharides, polyethylene
glycols, DNA, RNA and the liks).

[00161] As used herein, C;-C, includes C,-Cs, Ci-Cs . . . C1-C,. By way of example only, a group designated
as "C-C," indicates that there are one to four carbon atoms in the moiety, i.e. groups containing |
carbon atom, 2 carbon atoms, 3 carbon atoms or 4 carbon atoms, as well as the ranges C-C; and
C|-C;s. Thus, by way of example only, "C-C, alkyl” indicates that there are one to four carbon
atoms in the alkyl group, i.e., the alkyl group is sclected from among rnethyl, ethyl, propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, and r-butyl. Whenever it appears herein, a numerical range
such as “1 to 10" refers to each integer in the given range; e.g.,' "I to 1{ carbon atoms” means that
the group may have [ carbon atom, 2 carbon atoms, 3 carbon atomms, 4 carbon atoms, 5 carbon
atoms, 6 carbon atores, 7 carbon atoms, 8 carbon atoms, ¢ carbon atoms, or 10 carbon atoms.

[00102] The term "lower" as used herein in combination with terms such as alkyl, alkenyl or allyayl, (ie.
"lower allkcyl”, "lower alkenyl” or "lower allyryl") refers to an optionally substituted straight-chain,
or optionally substitsted branched-chain saturated hydrocarbon monoradical having from one to
about six carbon atoms, more preferably one te three carbon atoms. Examples include, but are not
limited to methyl, ethyl, s-propyl, isopropyl, 2-methyt-1-propyl, 2-methyl-2-propyl, 2-methyl-1-
butyl, 3-methyl-1-betyl, 2-methyi-3-butyl, 2,2-dimethyl- L-propyl, 2-methyl-I-pentyl, 3-methyl-1-
pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-
1-butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyi, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl,
isopentyl, necopentyl, tert-amyl and hexyl. .

[60103] The term "hydrocarbon” as used herein, alenc or in combination, refers to 8 compound or chemical
group contzining only carbon and hydrogen atoms.

[80104] The terms "heteroatom” or "hetero" as used herein, alone or in combination, refer to an atom other
than carbon or hydrogen. Heteroatoms are may be intdependently selected from among ox ygen,
nitrogen, sulfur, phosphorous, silicon, seleniom and tin but are not limited to these atoms. In
embodiments in which two or more heteroatoms are present, the two or more heteroatoms can be
the same as each another, or some or all of the two or more heteroatoms can each be different from
the others.

{00105] The term "allcyl" as used kerein, alone or in combination, refers to an optionally substituted
straight-chain, or optionally substituted branched-chain saturated bydrocarbon reonoradical having
from one i about ten: carbon atoms, more preferably one to six carbon atoms, Examaples include,
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but are not limited to methyl, ethyl, n-propyl, isopropyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 2-
methyl-1-butyl, 3-methyl- 1-butyl, 2-methyl-3-butyl, 2,2-dimethyi-1-propyl, 2-methyi-1-pentyl, 3-
miethyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2.pentyl, 4-methyl-2-pentyl, 2,2-
dimethyl-1-butyl, 3,3-dimsthyl-1-buryl, 2-ethyl-1-butyl, n-butyi, isobutyl, sec-butyl, t-butyl, n-
pentyl, isopentyl, neopentyl, tert-amy] and hexyl, and longer alkyl groups, such as hepty!, octyl and
the like. Whenever it appears herein, a numerical range such as "Cy+Cy alkyl" or "Cy¢ alkyl”, means
that the alkyl group may consist of | carbon atom, 2 carbon atoms, 3 carbon atoms, 4 carbon atoms,
5 carbon aioms or 6 carbon atoms, although the present definition also covers the sccurrence of the
term "alkyl" where no numerical range is designated.

[60106] The term "alkylene” as used herein, alone or in combination, refers to a diradical derived from the
above-defined monoradical, alikyl. Examples include, but are not imited to methylene (-CH-),
ethylene (-CH,CHy-), propylene (-CH,CH.CHy-), isopropylene (-CH{CH)CH;-) and the like.

[00197] The term "atkenyl” as used herein, alone or in combinaiion, refers to an optionaily substituted
straight-chain, or optionally substituted branched-chain hydrocarbon monoradical having one or
more carbon-carbon double-bonds and having from two to about ten carbon atoms, more preferably
two to about six carbon atoms. The group may be i either the cis or frans conformation about the
double bond(s), and should be understood to inchede both isomers. Examples includs, but are not
limited 1o ethenyl (-CH=CH,), 1-propeny! (-CHCH=CH,), isopropenyl [-C(CH;)=CH,), butenyl,
1,3-butadienyl and the like. Whenever it appears herem, a rumerical range such as "C3-C alkeny!®
or "Cy ¢ alkenyl", means that the alkenyl group may consist of 2 carbon atoms, 3 carbon atoms, 4
carbon atoms, 5 carbon atoms or 6 carbon atoms, although the present definition also covers the
ocourrence of the term "atkenyl" where no numerical range is designated,

[00188] The term "alkenylene" as used herein, alone or in combination, refers o a diradical derived from
the above-defined monoradical alkenyl. Examples include, but are not limited to ethenylene
{~CH=CH-}, the propenylene isomers (e.g., -CH,CH=CH- and -C(CH,)=CH-) and the like.

[06109] The term "alkynyl" as used herein, alone or in combination, refers to an optionally substituted
straight~chain or optionally substituted branched-chain hydrocarbon menoradical having one or
more carbon-carbon triple-bonds and having from two to about ten carbon atoms, more preferably
from two fo about six carbon atoms. Examples include, but are not limited to ethynyl, 2-propynyl,
2-butynyl, 1,3-butadiynyl and the like. Whenever it appears herein, a numerical range such as "Cy-
C; aticynyl” or "Cy alkynyl", means that the alkynyl group may consist of 2 carbon atoms, 3 carbon
atoms, 4 carbon atoms, 5 carbon atoms or 6 carbon atoms, although the present definition also
covers the occurrence of the term "alkynyl” where no numetical range is designated.

{86118} The term "alkynylene” as used herein, alone or in combination, refers to a diradical derived from
the above-defined monoradical, alkynyl. Examples include, but are not limited to cthyn}"i'cne (-
C=C-}, propargylene (-CH,-CaC-) and the like.

{0011X] The term "aliphatic™ as used herein, alone or in combination, refers to an optionally substituted,
straight-chain or branched-chain. non-cyclic, saturated, partislly unsaturated, or fully unsaturated
nonaromatic hydrocarbon. Thus, the term collectively includes alkyl, alkenyl and alikynyl groups.
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[041121 The terms "heteroalkyl”, "heteroalkenyl” and "heteroalkynyl” as used herein, alone or in
combination, refer io optionally substituted alkyl, alkenyl and alkynyl stractures respectively, as
described above, in which one or more of the skeletal chain carbon atoms (and any associated
hydrogen atoms, as appropriate) are each independently replaced with a heteroatorn (i.¢. an alom
other than carbon, such as though not limited 1o oxygen, nitrogen, sulfur, silicon, phosphorous, tin
or combinations therecf), or hetervatomic group such as though not limited to -0-0-, -8-8-, -0-8-, -
§-0-, =N-N=, -Ne=N-, -Ne=IN-NH-, -P(0)y-, -0-P{Q)y-, P(O}-O-, «8(0)-, -8{0)>-, -SnH,- anl the
fike.

{60113} The terms "haloalkyl”, "haloalkenyl™ and "haloallynyl" as used herein, alone or in combination,
refet to optionally substituted allcyl, alkeny! and alkyny! groups respectively, as defined above, in
which one or more hydrogen atoms is replaced by fluorine, chlorine, bromine or iodine atoms, or
combinations thereof. In some embodiments two or more hydrogen atoms may be replaced with
halogen atoms that are the same as each another (e.g. difluoromethyl); in other embodiments two or
more hydrogen atoms may be replaced with halogen atoms that are not all the same as each other
{e.g. 1-chloro-{-fluoro-1-iodosthyl). Non-limiting examples of baloalkyl groups are fluoromethyl
and bromocthyl. A non-limiting example of 2 haloalkenyl group is bromoethenyl. A non-limiting
exauple of a haloalkynyl group is chloroethynyl.

[00114] The term "perhalo” as used herein, alone or in combination, refers to groups in which all of the
hydrogen atoms are replaced by fluorines, chiorines, bromines, todines, or combinations thereof,
Thus, as a non-limiting example, the term "peshaloallcyl” refers to an atkyl group, &s defined herein,
in which all of the H atoms have been replaced by fluorines, chlorines, bromines or iodines, or
combinations thereof. A non-limiting example of a perhaloalkyl group is bromo, chloro,
fluoromethyl, A non-limiting example of a perhaloalkenyl group is trichloroethenyl. A non-limiting
exernple of a perhaloalkynyl group is ribromopropynyl.

[00113] The term "carbon chain” as used hermn, alone or in combination, refers to any alkyl, alkenyl,
alkynyl, heteroallcy!, heteroalkeny! or heteroalkynyl group, which is linear, cyclic, or any
combination thereof. If the chain is part of a linker and that linker comprises one or more rings ag
part of the core backbone, for purposes of caleulating chain length, the "chain” only includes those
carbon atoms that compose the bottor or top of a given ring and not both, and where the top and
bottom of the ring(s) are not equivalent in length, the shorter distance shall be used in determining
the chain length. If the chain contains heteroatoms as part of the backbone, those atoms are not
caloulated as part of the carbon chain length,

06116) The terms "oycle”, "cyclic™, "ring” and "membered ring” as used herein, alone or in combination,
refer to any covalently closed structure, incheding alicyclic, heterocyclic, aromatic, heterpazomatic
and polycyclic fused or non-fused ring systems as described herein. Rings can be optionally
substituted. Rings can form part of a fused ring system, The term "membered” is meant to denote
the number of skeletal atoms that constitute the ring. Thus, by way of example only, cycichexane,
pyridine, pyran and pyrimidine are six-membered rings and cyclopentane, pyrrole, tetrahydrofuran
&nd thiophene are five-membered rings.
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[60117] The term “fused™ as used herein, alone or in combination, refers to ¢yclic structures in which two or
tore rings share one or more bonds.

[00113] The term "cycloalkyl" as used herein, alone or in combination, refers to an optionaliy substihred,
sawrated, hydrocarbon monoradical ring, containing from three to about fifieen ring carbon stoms
or from three to about ten ring carbon atoms, though may include additional, non-ring carbon atoms
as substituents {e.g. methyloyclopropyl}, Whenever it appears herein, a numerical range such as
1CalC eycloalkyl ™ or "Cy 4 cycloalkyl ", means that the cycloalkyl group may consist of 3 carbon
atorns, 4 carbon atoms, 5 carbon atoms or 6 carbon atoms, Le., is cyclopropyl, cyclobutyl,
cyclopentyl or cyeloheptyl, although the present definition also covers the cecurrence of the term ™
cycloalkyl * where no numerical range is designated. The term includes fused, non-fused, bridged
and spiro radicals. A fused cycloalkyl mey contain from two to four fused rings where the ring of
atiachment is a cycloalkyl ring, and the other individual rings may be alicychic, heterocyclic,
aromatic, heteroaromatic or any combination thereof. Examples include, but are not limited fo
cyclopropyl, cyclopentyl, cyclohexyl, decalinyl, and bicyclo [2.2.1] heptyl and adamanty] ring
systems. Hlustrative examples include, but are not limited to the following moieties:

>.0.0-0-0-(-O0
> &> CO-Ca-00)- OO
A A AN D

{00119] The term "cycloalkenyl" as used herein, alone or in combination, refers to an optionally substituted
hydrocarbon non-aromatic, monoradical ring, having one or more carbon-carbon double-bonds and
from three to about twenty ring carbon atoms, three 1o about twelve ring carbon atoms, or from
three to sbout ten ring carbon atoms. The term inchsdes fused, non-fused, bridged and spiro
redicals. A fused cycloalkenyl may contain from two to four fiused rings where the ring of
attachment is a cycloalkenyl ring, and the other individual rings may be alicyclic, heterocychic,
aromatic, heteroaromatic or any combination thereof. Fused ring systems may be fused across a
bond that is a carbon-carbon single bond or a carbonr-carbon double bond, Examples of
cycioalkenyls include, but are not limited to cyclobexenyl, cyclopentadienyl and bicyclof2.2.1 jhept-
2-ene ring systerns. [Hustrative examples include, but are not limited to the following moieties:

0000 04
@’m’m’ﬁb’mmdmﬂike.

100120] The terms "alicyelyl” or "alicyclic” as used herein, alone or in combination, refer to an opticnally
substituted, saturated, partially unsaturated, or fully unsaturated nonaromatic hydrocarbon ring
systems containing from three to about twenty ring carbon atoms, three to about twelve ring carbon
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atoms, or from three to about fen ring carbon atoms. Thus, the terms collectively include cycloalkyl
and cycloalkenyl groups.

[00121} The terms "non-aromatic heterocyelyl™ and "heteroaticyclyl™ as used herein, alone or in
combination, refer to optionally substituted, saturated, partially nnsaturated, or fully unsaturated
nonargmatic ring monoradicais containing from three to about twenty ring atoms, where one or
more of the ring atoms are an atom other than carbon, independently selected from among oxygen,
nitrogen, sulfur, phosphorous, silicon, selenivm and tin but sre not limited to these atoms. In
embediments in which two or more heteroatoms are present in the ring, the two or more
heteroatoms can be the same as each another, or some or all of the two of more heleroatoms can
sach be different from the others, The terms include fused, non-fused, bridged and spirc radicals. A
fused non-aromatic heterocyclic radical may contain from two to four fused rings where the
attaching ring is 3 non-aromatic heterocycle, and the other individual rings may be alicyclic,
heterocyclic, aromatic, heteroaromatic or any combination thereof. Fused ring systems may be
fised across a single bond or a double bond, as well as across bonds that are carbon-carbon, carbon-
hetero atorn or hetero atom-hetero atom. The terms also include radicals having from three to about
twelve skeletal ring atoms, as well ax those having from three to about ten skeletal ring atoms,
Attachment of a non-aromatic beterocyclic subunit to its parent molecnle can be via a heteroatom or
a carbon atom. Likewise, additional substitution can be via & heteroatom or a carbon atom. As a
non-limiting example, an imidazolidine non-aromatic heterocycle may be atiached to 2 parent
molecule via either of its N atoms (imidazolidin-1-y] or imidazolidin-3-y1) or any of its carbon
atoms (imidazolidin-2-yl, imidazolidin-4-y} or imidazolidin-5-y1). In certain embodiments, non-
aromatic heterocycles contain one or more carbonyl or thiocarbony! groups such as, for example,
ox0- and thio-containing groups. Examples inclede, but are not limited to pyrrolidinyl,
tetrahydrofuranyl, dibydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholito, thioxanyl, piperazinyl, azetidiny},
oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl,
1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl,
1,3-dioxolanyl, pyrazolinyl, dithianyi, dithiolanyl, dikydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinyl, imidazolinyl, imidezolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-
azabicyclof4.1 O}heptanyl, 3H-indolyl and quinolizinyl. Ilustrative examples of heterocycloalkyl
groups, also referred to as non-arornatic heterocycles, inchade:
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like. The terms also include all ring forms of the carboliydrates, including but not limited o the
monosaccharides, the disaccharides and the oligosaccharides,

[¢8122] The term "aromatic” as used herein, refers to a planar, cyclic or polycyclic, ring moiety having a
delocalized n-electron system containing 4i-+2  electrons, where n is an integer. Aromatic rings
can be formed by five, six, seven, eight, nine, or more than nine atorng, Aromatics can be optionally
substituted and can be monocyclic or fused-ring polycyclic. The term aromatic encompasses both
all carbop containing rings (e.g., phenyl} and those rings containing one or more heteroatoms (e.g.,
pyridine).

[69123] The term "aryl” as used berein, alone or in combination, refers to an optionally substituted aromatic
bydrocarbon radical of six to about twenty ring carbon atoms, and includes fused and non-fused
aryl rings. A fused aryl ring radical contains from two to four fused rings where the ring of
attachment is an aryl ring, and the other individual rings may be alicyclic, heterocyelic, aromatic,
heteroaromatic or any combination thereof. Furthes, the term ary! includey fused and non-fused
rings containing from six to about twelve ring carbon atoms, as well as those containing from six to
about {en ring carbon atoms. A non-lmiting example of a single ring aryl group includes phenyi; a
fused ring aryl group includes naphthyl, phenanthrenyl, anthracenyl, azulenyl; and a non-fused bi-
aryl group inc}udes biphenyl,

[00124] The term “arylene” as used herein, alone or in combination, refers to a diradical derived from the
above-defined monoradical, aryl. Examples include, but are not limited to 1, 2-phenylene, 1,3
phenylene, 1 4-phenylens, 1,2-naphthylene and the Like.

100125} The term "heteroaryl” as used herein, alone or in combination, refers o optionally substituted
aromatic monoradicals containing from about five to about twenty skeletsl ring atoms, where one or
more of the ring atoms is 5 beteroatom independently selected from among oxyget, nitrogen,
sulfur, phosphorous, silicon, selenium and tin but not limited to these atoms and with the proviso
that the ring of said group does not contain two adjacent O or S atoms. In embodiments in which
two or more heteroatoms are present in the ring, the two or more heteroatoms can be the same as
each another, or some or all of the two or more heteroatoms can sach be different from the others.
The torm heteroary] includes optionally substituted fused and non-fused heteroaryl radicals having
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at least one heteroatom. The term heteroaryl also includes fused and non-fused hetercaryls having
from five to about twelve skeletal ring atoms, as well as those baving from five fo about ten skeletal
ring atoms. Bonding io a heteroaryl group can be via a carbon atom or e heterostom. Thus, as 2
non-lisniting example, an imidiazole group may be attached to 2 parent molecule vig any of its
carbon atoms {imidazol-2-v1, imidazol-<4-yl or imidazol-5-y1), or its nitrogen atoms (imidazol-1-yl
or imidazo}-3-v1). Likewise, a heteroary] group may be further substituted viz any or all of its
carbon atoms, and/or any or all of its heteroatoms. A fused hetercaryl radical may contain from two
10 four fused rings where the ring of attaciunent is & heteroaromatic ring and the other individual
rings may be alicyclic, heterocyclic, aromatic, heteroaromatic or any combination thereof, A non-
limiting example of 2 single ring heteroaryl group includes pyridyl; fused ring heteroaryl groups
include benzimidazolyl, quinoliny!, acridinyl; and a non-fused bi-heteroary! group includes
bipyridinyl. Further examples of beteroaryls include, without limitation, furanyl, thienyl, oxazolyl,
acridinyl, phenazinyl, benzimidazolyl, benrofiranyl, benzoxazolyl, benzothiazolyl,
benzothiadiazolyl, benzothiophenyl, benzoxadiazelyl, benzoiriazolyl, imidazolyl, indoly},
isoxazolyl, isoquinolinyl, indolizinyl, isothiazolyl, isoindolyloxadiazolyl, indazolyl, pyndyl,
pyridazyl, pyrimidyl, pyrazinyl, pyrrolyl, pyrazinyl, pyrazolyl, purinyl, phthalazinyl, pteridinyl,
quinolinyl, quinazolinyl, quiroxalinyl, triazolyl, tetrazolyt, thiazokyl, triazinyi, thiadiazolyl and the
like, and their oxides, such as for example pyridyi-N-oxide. Nlustrative examples of heteroaryl
groups include the following moieties:

H # H M
U@@QQ@RQQ@V\—N”
Ny N Ny, Ny N Ny s ]
¢ 0 G 0. 0
N ¥ o AN N =
| CO
@.@3-@{). SN QNIN/) N" and the like.

[803126] The term "hetcroarylene” as used herein; alone or in combination, refers to a digadical derived from
the above-defined monoradical heteroaryl. Eiamplm inchade, but are not limited (o pynidiny] and
pyrimidinyl.

{00127} The term “heterocyclyl” as used herein, alone or in combination, refers collectively to
heteroalicyclyl and heteroaryl groups. Herein, whenever the mamber of carbon atoms in 2
heterocycle is mdicated {(e.g., C,-C; heterocycle), at least one non-carbon atom {the heteroatom)
must be present in the ring. Designations such as "C-C, heierocycle” refer only to the number of
carbon atoms in the ring and do not refer to the total purtber of atoms in the ring. Designations such
as "4-6 membered heterocycle” refer to the total oumber of atormns that are contained in the ring (i.e.,
a four, five, or six membered ring, in which at least one atom is a carbon atom, at least one atom is
a heteroatom and the remaining two to four atoms are either carbon atoms or heteroatoms). For
heterocycles having two or more heteroatoms, those two or more heteroatoms can be the same or
different from one another. Heterocycles can be optionally substituted. Non-aromatic heterocyclhic
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groups include groups having only three atoms in the ring, while aromatic heterocyclic groups must
have at least five atoms in the ring. Bonding {i.e. attachment to a parent molecule or further
substitution} to a heterocycle can be via a heteroatom or a carbop atom.

{00128} The term "carbocyclyl” as used herein, alone or in combination, refers collectively to alicyciyi and
aryl groups; i.e. all carbon, covalently closed ring structures, which may be saturated, partially
unsaturated, fully unsaturated or aromatic. Carbocyclic rings can be formed by three, four, five, six,
seven, eight, nine, or more than nine carbon atoms. Carbocycles can be optionally substituted. The
term distinguishes carbocyclic from heterocyclic rings in which the ring backbone contains at least
one atom which is different from carbon

[60329] The tenns "halogen”, "halo" or "hatide” as used herein, alone or in combination refer to fluoro,
¢hloro, bromo and iodo,

[00130] The term “hydroxy" as used herein, alone or in combination, refers to the menoradical -OH.

[00131] The term "cyano” as used herein, alone or in combination, refers to the monoradical -CN,

{00332] The term “cyanomethyi” as used herein, alone or in combination, refers to the monoradical -
CH,CN.

[00133] The term "nitro” as used herein, alone or in combination, refers to the mororadical -NO;.

{00134] The term "oxy" as used herein, alone or in combination, refers to the diradical -O-.

[00135] The term "ox¢" as used herein, alone or in combination, refers to the diradical =0.

[00136} The term "carbonyl® as used herein, alone or in combination, refers to the diradical -C(=0}-, which
may also be written as -C(O)-,

[00137} The terms "carboxy" or "carboxyl” as used herein, alone or in combination, refer to the moiety -
C(O)OH, which may also be written as -COOH.

[00138] The term "alkoxy" as used herein, alone or in combination, refers to an alkyd ether radical, -G-alkyl,
including the groups -O-aliphatic and -O-carbocyelyl, wherein the alkyl, aliphatic and carbocyclyl
groups may be optionally substituted, and wherein the terms alkyl, aliphatic and carbocyelyl are as
defined herein. Non-limiting examples of alkoxy radicals include methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-birtoxy and the like.

[0D139] The term "selfinyl” as used herein, alone or in combination, refers to the diradical -8{(=0)-.

[08140] The term "sulfonyl” as used herein, alone or in combination, refers to the diradical -S(=0);~,

[08141] The terms "sulfonamide”, “sulfonamido” and "sulfonamidyl" as used herein, alone or in
combination, refer to the diradical groups -S(=0),-NH- and -NH-S(=0),-.

{60142] The terms "sulfamide”, "salfamido” and “suifamidyl” as used herein, alone or in combination, refer
to the disadical group -NH-5(=0),-NH-.

[00143] It is to be understood that in instances where two or more radicals are used in succession to define a
substituent atiached to a structure, the first named radical is considered to be torminal and the lagt
named radical is considered to be aitached to the structure in question. Thus, for example, the
radical arylalkyl is attached fo the structure in question by the alloyl group.

[60144) As used berein, “3,5-disubstituted 4-(4-R-paphthalen-1-y1)-4H-1,2 4-triazole” refers to :
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[00145] Asused herein, “3-substituted-5-bromo-4-(4-cyclopropyinaphthalen-1-y1)-4H-1,2 4-triazole” refers
fo:
1 2
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[00146] The term “natural” as used herein refers to a group or compound that is present in or produced by
natire,

{00147} The term “wnnawal™ or “non-natural” refers to & group or compound that is not present in or
produced by pature. An “unnatural” or “pon-natural” group or compound is typically produced by
buman intervention. An “unnatural” or “non-natural” group or compound is artificial.

[(0148] The term "amino acid" as vsed herein refers 10 a group or componnd that consists of an amine
group, a carboxyl group, & H atom and a distinctive R group (or side chain). “Amino acid” includcs,
u-amino acids, B-amine acids, §-amino acids, and y-amino acids. a-Amino acids consists of an
amine group, & carboxyl group, a H atom and a distinctive R group which is bonded to the a-carbon
atom. “Amino acid” includes natural amino acids, unnatural amino acids, amino acid analogs,
amino acid mimics, and the like.

[0014%] In one aspect, the term “amino acid" refers to one of the narally ocowring twenty amino acids (i.e.
a-amnine acids), as shown below. Asmino acids consist of an amino group, a carboxyl group, an H
atom and a distinctive R group (or side chain), alt of which are bonded to an ¢-carbon atorn, As a
result of containing three differing groups on the a-carbion atom, amino acids contain a chiral
center, and therefore may exist as either of two optically active enantiomers, the D- and the L~
Neturafly occurring acids are found as their L- derivatives,
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[00150] In another aspect, the amino acid is an "unnatural amino acid”, "non-natural amgino acid”™, "amino
acid analog”, “ammo acid mimic". "Unnatural amino acid”, "por-natural amino acid”, "amino acid
analog”, "amino acid mimic" and the Iike, as used herein, refer to an amino acid that is not one of
the 20 natural amino acids. These terms refer to amino acids wherein the fundamental amino acid
molecule has been modified in some way. Such modifications include, though are not limited 1o
side chain variations; substitutions on, or alterations to, the amino-CH-carboxyl backbone; D-
enantiomers; combinations thereof and the like.

Side chain variation —— g
Backbone alteration == HzN*COOH

Change in chirality /

[03151] These terms also include, but are not limited to, amino acids which occur naturally but are not
naturally incorporated into a growing polypeptide chain, such as, though not limited to N-
acetylglucosaminyl-L-serine, N-acetylglucosaminyl-L-threonine, O-phosphotyrosine and the like.
Further, these terms also inclade, but are not limited to, amino acids which do not oceur naturaily
and may be obtained synthetically or may be obtained by modification of natwral, naturslly
occurring of non-natural amino acids,

{00152] Tilustrative examples of side chain variations include though are not limited to, O-t-butyl-sering,
hydroxyproline, 4-chlorephenylalanine, homoserine, methionine sulfoxide, thienylalanine and the
like.

R .

ﬁ COOH  HyN™ "COOH HaW™ "COOH  HN™ “COOH HoN" TCOOH

CriBubiserine  Hyoroxyproline 4-Lhiorophenvialanme Homosering  Msthionine sulfoxide  2-Thieny alanine

{00153] liustrative examples of backbone alterations include though are not limited to, B-amino acids such
as P-alanine, homoproline, alkylation of the amino group, substifution on the a-carbon atom,
thiocarboxyls and the like.
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106154]

[00155]

R R
g SO0H (Q\’CWH N CooH Hank)gﬁoon H,N’l‘cts)m
bota-Alanine Homoproling Amgno alkyistion aipha-C substitution  Thiccarboxyl
A peptide can be natwral or unnatural, and consists of amiro acids that are linked together. The
termes "natural peptide”, "natural polypeptide”, "natural protein” and the like, as used herein, refer to
a polymer of natural amino acid residues linked by covalent peptide bonds, and include amino acid
chaios of any length, inchuding full length proteins, The terms "unnatural peptide”, "peptide mimic",
"peptide analog”, "vanatural polypeptids”, "unnatural protem” and the like, as used herein, refer o a
polymer of amino acid residues of any length, including full length proteins, wherein one or more
of the aminc acids is an unnatural amino acid, and / or wherein one or more of the amino acids arc
Jjoined by chemical means other than natural peptide bonds. Illustrative examples of linking groups
that can be used as alternatives to the natural peptide bond include, but are not limited to ethylene (-
CH,-CH,-), ethynylene (-CH~CH-), ketomethylene (-C(=0)CH;- or -CH,C(=0)-), aminomethylene
{-CH,-NH- or -NH-CH,-), methylene ether (-CH»-0- or -0-CH,-), thivether (-CH;-$- or -5-CHz),
thioamide {-C(=S)}NH- or -NH-C(=8).}, ester (-C(=0}0- or 0-C({=0).}, tetrazole, thiazole and the
like,
“Nucleoside” is a glycosylamine consisting of a nucieobase {ofien referred to simply basc) bound to
a ribose or deoxyribose sugar, A nucieoside can be a natural mucleoside or an unnatural nucleoside.
The term "natural nucleoside™ as used berein refers to a nucleobase bound to a ribose or
deoxyribose suger. Exampies of these include cytidine, uridine, adenosine, guanosine, thymidine

and inosine.

NHy M, Q
N H, Ma H
< f;! IB;J\ C’io f:’to (f:]ifij

HC. ! H HO.
mk_ﬁ o [ cj;o;l w
OH { OH (OH} OH (OH) OH (OH) QH (OH)

[00156)

[00157]

Adencsine Guanosing Cyticline #m rfe Inasine

The terms "unnatural nucleoside®, “nucleoside analog” and the like, as used herein, refer t a
nucteoside that is not one of the 6 nucleosides. These terms refer to nucleosides wherein the
fundamental nucleoside melecule has heen modified in some way. Such modifications include,
though are not limited io base modifications, sugar modifications, slterations of the linkages
between the base and sugar, use of alternate stereochemistries; combinations thereof and the like.
The terms “nucleotide”, “polynucleotide”, “oligonmucleotide”, "nucleic acid”, *mucleic acid polymer"
and the hike, as used herein, refer to deoxyribonucleotides, deoxyribonuclensides, ribomicieosides
or ribonucleotides and polymers thereof in either single- or double-stranded form, including, but not
limited to, (i} analogues of natural nucleotides which have similar binding properties as a reference
nucleic acid and are metabolized in a maaner similar o naturally occurring nucleotides; (1)
oligonucieotide analogs including, but are not limited to, PNA (peptidonucleic acid), analogs of
DNA used in antisense technology (phesphorothioates, phosphoroamidates, and the like).
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[06158] The term lipid” as used herein refers to any fat-soluble {lipophilic), naturally-occurring molecule,
such as fats, oils, waxes, cholesiesol, sterols, fat-soluble vitaming (such as vitaming A, D, E and K,
monoglycerides, diglycerides, phospholipids, fatty acid, fatty acid esters, and the like. Lipids can be
natural or unnatural. In one aspect the lipid is a fatty acid. Fatty acids are saturated or unsaturated.
Saturated fatty acids include, but sre not limited to, lauric acid, myristic acid, palmitic acid, stearic
acid, arachidic acid. Unsaturated fatty acids include, bui are not limited to, paimitoleic acid, oleic
acid, linoleic acid, linolenic acid, arachidonic acid,

[¢0159] “Phospholipid™ is a type of lipid that is amphipahitic. Phospholipids are a class of lipids and contain
a glycerol backbone, where two of the hydroxy groups of the giycercl backbone are esterified with
fatty acid (saturated, unsaturated, natural, unnatural), and the third hydroxy is used to form a
phosphate ester with phosphoric acid. The phosphate moiety of the resulting phosphatidic acid is
further esterified with ethanolamine, choline or serine. Phospholipids are either natral or unnatural,
Natural phospholipids include, but are not limited to, plasmalogen, cardiolipin,
dipalmitoyiphosphatidylcholine, ghycerophospholipid, glycerophosphoric acid, lecithin,
lysophosphatidic acid, phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol,
phosphatidylinositol (3,4)-bisphosphate, phosphatidylinositol (3,4,5)-trisphosphate,
phosphatidylinositol {3,5)-bisphosphate, phogphatidylinosito] (4,5)-bisphosphate,
phosphetidylinositol 3-phosphate, phosphatidylinosito] 4-phosphate, phosphatidylinositol
phosphate, phosphatidylmyo-inositol mannosides, phosphatidylserine, platelet-activating factor,
sphingomyelin, sphinposyl phosphatide. “Unnataral phospholipids” contain a diglyceride, a
phosphate group, and a simple organic molecule such as choline but are prepared by nature,

[06160] “Glycoside™ as used herein refers 10 a group comprising any hydraphilic suger (e.g. sucrose,
maltose, glucose, glecuronic acid, and the like). A glycoside is any sugar group bonded through a
glycosidic linkage. Glycosides include natural glycosides and unnatural glycosides. Glycosides
include asymmetric carbon(s) and exist in L-form or D-form. Natural glycosides preferentially exist
in the D-form. Glycosides include monosaccharides, disaccharides, and polysaccharides. Examples
of monosaccharides include, but are not limited to, trioses (e.g. glyceraldehyde, dihydroxyacetone),
tefroses (¢.g. erythrose, threose, erythrulose), pentoses (e.g. arebinose, lyxose, ribose, deoxyribose,
xylose, ribdose, xylulose), hexoses (allose, altrose, galactose, glucose, gulose, idose, mannose,
talose, fructose, psicose, sorbose, tagatose), heptoses (manncheptilose, sedoheptulose}; octoses
{e.g. octolose, 2-keto-3-deoxy-manno-octonate), nonoses (e.g. sialose). Disaccharide include, but
are nol limited to, sucrose, laclose, maltose, trehalose, cellobiose, kojibiose, nigerose, isomaltoss,
B,B-trehalose, sophorose, laminaribiose, gentiobiose, turanose, maltulose, palatinose, gentiobiulose,
mannobiose, melibiose, melibiulose, rutinose, rutinulose, xylobiose. Polysaccharides include
glycans. Aza-sugars are also included within the term “‘glycoside”,

[60161] The term “polyethylene glycol” refers to linear or branched polymeric polyether polyols.

Certain Pharmaceutical Terminology
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[00162] The term "patient”, "subject” or "individual” are used interchangeably. As used herein, they refer fo
individuals suffering from a disorder, and the like, encompasses mammals and non-mammals. None
of the terms require that the individual be under the care and/or supervision of a medical
professional, Mammals are any member of the Mammalian class, including but not limited to
humens, non-human primates such as chimpanzees, and other apes and monkey species; farm
animals such as cattle, horses, sheep, goats, swine; domestic animals such as rabbits, dogs, and cats;
Isboratory animals including rodents, such as rals, ice and guinea pigs, and the like. Examples of
non-mammals inclhude, but are not limited to, birds, fish and the like. In some embodiments of the
methods and compasitions provided herein, the individual is 2 mammal. In preferred embodiments,
the individual is 2 human.

[00163] The terms "treat," “treating™ or "treatinent," and other grammatical equivalents as used herein,
inciude alleviating, abating or ameliorating a diseass or condition or one or more sympioms thereof,
preventing additional symptoms, ameliorating or preventing the underlying metabolic causes of
symptoms, inhibiting the disease or condition, e.g., arresting the development of the diseass or
condition, relieving the disease or condition, causing regression of the disease or condition,
relieving a condition cansed by the discasc or condition, or stopping the symptoms of the disease or
condition, and are intended to inclhude prophylaxis. The terms further include achieving a
therapeutic benefit and/or a prophylactic benefit. By therapeutic benefit is meant eradication or
amelioration of the underlying disorder being treated. Also, a therapeutic benefit is achieved with
the eradication or amelioration of one or more of the physiological symptoms asseciated with the
underlying disorder such that an improvement is abserved in the individual, notwithstanding that
the individual is still be afflicted with the underlying disorder. For prophylactic benefit, the
compositions are administered 10 an individual at risk of developing a particular disease, or to an
mdividual reporting one or more of the physiological symptoms of a disease, even though a
diasgnosis of this disease has not been made,

{00164) The terms "administer,” "administering”, "administration,” and the like, as used herein, refer to the
methods that may be used to enable delivery of compounds or compositons to the desired site of
biological action. These methods include, but sre not limited to oral routes, intraduodenal routes,
parenteral injection {including intravenous, subeutaneous, intraperitonesl, intramuscular,
intravascular or infusion), topical and rectal administration. Those of skill in the art are familiar
with administration technigues that can be ernployed with the compounds and methods described
berein. In preferred embodiments, the compounds and compositions described herein are
administered orally,

[00265] The terms "effective amount”, "therapeutically effective amount” or "pharmaceutically effective
amount” as used herein, refer {o a sufficient amount of at least one agent or compound being
administered which will relieve to some extent one or more of the symptoms of the disease or
condition being treated. The result can be reduction and/or alleviation of the signs, symptoms, or
vauses of a disease, or any other desired alteration of a biological system. For example, an
"cffective amount” for therapeutic uses is the amount of the composition comprising a compound as
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disclosed herein required to provide a clinically significant decrease in a disease. An appropriate
"effective" amount may differ from one individual to another. An appropriate "effective” amount in
any individual case may be determined using techrniques, such as a dose escalation study.

[60166] The term "acceptable" as used herein, with respect to a formulation, composition or ingredient,
means having no persistent detrimental effect on the general health of the individual being treated,

[640167] The termn "pharmacenticelly acceptable” as used herein, refers to a material, such as a carrier or
dilaent, which does not abrogate the biological activity or properties of the compounds described
herein, and is relatively nontoxic, i.e., the material may be administered to an individual without
causing undesirable biological effects or interacting int a delsterious manner with any of the
components of the composition in which it is contained.

[04168] The term "prodrug” as used herein, refers to a drug precursor that, following administration to an
individual and subsequent absorption, is converted to an active, or & more active species via some
process, such as conversion by & metabolic pathway. Thus, the term encompasses any derivative of
a compound, which, upon administration to a recipient, is capable of providing, either directly or
indircctly, a cornpound of this invention or a pharmaceuticelly active metabolite or residue thereof.
Some prodrugs have a chemical group present on the prodrug that renders it less aclive and/or
confers solubility or some other property to the drug. Once the chemical group has been cleaved
and/or modified from the prodrug the active drog is generated. Prodrugs are often useful because, in
some situations, they may be easier to administer than the parent drug. They may, for instance, be
bioavailable by oral edminisiration whereas the parent is not. Particularly favored derivatives or
prodrugs are those that increase the bioavailability of the compounds of this invention when such
compounds are administerad to an individual {e.g. by allowing an orally administered compound to
be more readily absorbed into the blood) or which enhance delivery of the parent compound io a
biological compartment (e.g. the brain or lymphatic system),

{06169} The term “pharmacentically acceptable salt" as used herein, refers to salts that retain the biological
effectiveness of the free acids and bases of the specified compound and that are not biologically or
otherwise undesirable. Compounds described herein may possess acidic or basic groups and
therefore may react with any of a sumber of inorganic or organic bases, and inorganic and orpanic
acids, ¢ form & pharmaceuticaily acceptable salt. These salts can be prepared in-sity during the final
isolation and purification of the compounds of the invention, or by separately reacting & purified
compound in its free base form with a suitable organic or inorganic acid, and isolating the salt thus
formed.

[00170] The term "pharmaceutical composition,” as used herein, refers to a biologically active compound,
optionally mixed with at least one pharmaceutically accepisble chemical component, such as,
though not limited o carriers, stabilizers, diluents, dispersing agents, suspending agents, thickening
agents, excipients and the like.

{00171} The term "carrier™ as used herein, refers to relatively nontoxic chemical compounds or agents that
facilitate the incorporation of a compound into cels or tissues.
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104172] The terms "pharmaceutical combination”, "administering an additional therapy”, "adminisiering an
additional therapeutic agent” and the like, as used herein, refer to a pharmaceutical therapy resulting
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 combination” means that at least one
of the compounds described herein, and at least one co-agent, are both administered to an individual
simultanecusly in the form of e single entity or dosage. The term "non-fixed combination” means
that at least one of the compounds described herein, and at least one co-agent, are administered to
an individual as separate entities either simultaneously, concurrently or sequentially with variable
intervening time limits, wherein such administration provides effective levels of the two or more
compounds in the body of the individual. These also apply to cocktail therapies, e.g. the
administration of three or more active ingredients.

{00173] The terms "co-administration”, "administered in combination with” and their grammatical
equivalents or the like, 85 used herein, are meant to encompass administration of the selected
therapeutic agents to a single individual, and are intended to include treatment regimens in which
the agents are administered by the same or different ronte of administration or at the same or
different times. In some embodiments the compounds described herein will be co-administered with
other agents. These terms encompass administration of two or more agents o an animal so that both
agents and/or their metabolites are present in the animal at the same time. They include
simultageous administration in separaie compositions, administratieh at different titnes in separaie
compositions, and/or administration in a composition in which both agents are present. 'I’hus, in
some embodiments, the compounds of the invention and the other agent(s) are administered in a
single composition. In some embodiments, compounds of the invention and the other agent(s) are
admixed in the composition.

{00174] The term "metabolite,” as used herein, refers to a derivative of a compound which is formed when
the compound is metabolized.

[001751 The term “active metabolite," as used herein, refers to a biologically active derivative of a
compound that is formed when the compound is metabolized.

(06176] The term "metabolized,” as used herein, refers to the sum of the processes {inciuding, but not
limited to, hydrolysis reactions and reactions catalyzed by enzymes) by which a particular
substance is changed by an organism. Thus, enzymes may produce specific structural alterations to
2 compound. For example, cytochrome P450 catalyzes a variety of oxidative and reduotive
reactions while uridine diphosphate glucuronyitransferases catalyze the transfer of an activated
glucuronic-acid molecule fo aromatic alcohols, aliphatic alcohols, carboxylic acids, amines and free
sulphydryl groups. Further information on metabolism may be obtained from The Pharmacological
Basis of Therapeutics, 9th Edition, McGraw-Hill (1996).

Compounds .
(90177} Described herein are compounds of formula I, metabolites, pharmacentically acceptable salis,
solvates, pelymorphs, esters, tautomers or prodrugs thereof:

33



WO 2009/670740 PCT/US2008/084988

XN RS R3'
AL o
RV N7 W RS
3 &
R?. ” 4 N R
RS l R?
RS
formula (1)
wherein
XisCHorN:

W is Q, 8, $(0), S(O),, NH, N{optionally substituted alkyl), NC{Q}optionally substituted alicyl) or
CHy;

R'is H, CL Br, I, NH,, methyl, ethyl, #-propyl, i-propyl, optionally substituted methyl, optionally
substituted ethyl, optionally substituted #-propyl, optionally substituted i-propyl, CF3, CHF, or
CH,F; .

®* and R* are independently selected from H and lower alkyl, or R’ and R” together with the carbon to
which they are afiached form a 4-, 5, or 6-membered ring, optionally containing | or 2 heteroatoms
selected from N, § and O;

R*is H, lower alky), lower alkeny! or lower alkynyl;

R% R, R, R and R” are independently selected from H, F, C, Br, I, methyl, ethyl, n-propyl, i-propyi,
substitated methyl, substituted ethyl, substituted n-propyl, substituted i-propyl, cyclopropyl,
cyclobutyl, cyclopentyl, CF;, CHF,, CHLF, NH,, NHR', NR'R", OR', SR!, C(O)R/, COyH, a salt of
C(O.H, COOR!, CONH;, CONHR', CONRR", 80;H, 2 salt of SO,H, S(O),R’, S(O}NH,,
S(OY,NHR', S(O)LNRR", aryl or a heterocycle, wherein

R'is H, C,.; alkyl, substihsted Cy.5 alkyl wherein said substituents are selected from CF;, OH,
OC,.4 alkyl, COC, 5 alkyl, COOH, COOC, 5 atkyl, NH;, NHC, .y alkyl, N(C; 5 alkyD)(C, .5
alicyl), CONHC, 5 alkyl, aryl or a heterocycle;

R" is H, Cy.; alkyl, substituted Cy_; alkyl whergin said substituents are selected from CF,, OH,
OC;.; alieyl, COC, ; alkyl, COOH, COOC, ; alkyl, NH,, NHC, 5 alkyl, N(C; 3 alkyl}(C; 5
aikyl), CONHC,.; alkyl, aryl or a heterocycle; or

R' and R" together with the nitrogen atom to which they are attached form a
4-, 5-, or 6-membered heterocyclic ring;

R? is selected from the group consisting of {a), (b}, (c) and (d);

Q...
L g L)
o I 2
RrP R RP
(a) (t) ©

wherein

-~ - represents a carbon-carbon single bond or a carbon-carbon double bond,

34



WG 2009/070740 PCT/USZ008/084988

Q and Q' are independently selected from N and CH,;

R is miethyl, ethyl, propyi, i-propyl, cyclopropyl, eyclobutyl, cyclopentyl, cyclohexyl or
cyclopropyimethyl;

R®, R? and R" are independently selected from H, F, Cl, Br, CH,, CF;, CFH,, CF:H, cthyl, i-
propyl, cyclopropyl, methoxy, OH, OCF,, NH; and NHCH;;

R™" is CI, Br, 1, CH3, CFy, methoxy, i-propyl, cyclopropyl, tert-butyl, cyclobutyl or methyl; and

R'? R, R and R' are independently H or methyl,

[00178} In some embodiments, R is (a). In further or additional embodiments, R is (b). In further or
additional embodiments, R? is (c). In further or additional embodiments, R? is (d).

[00178] In further or additiona! embodiments, RT is cyclopropyl, cyclobutyl, cyclopeatyl or cyclohexyl. In
further or additional embodiments, R®, R® and R'® are H. In further or additional embodiments, R* is
(a) and R” is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. In further or additional
embodiments, R is (a), R” is cyclopropyl, cyclobutyl, cyclopentyl or cyciohexyl and R®, R® and R**
are H.

[06180] In some embodimenis, X is N. In further or additional embodiments, X is CH. In further or
additional embodiments, X is C-lower alky. In some embodiments, W is O. In further or additional
embodiments, W is S. In some embodiments, R’ is Cl, Br, 1, methyl, ethyl, n-propyl or i-propyl. In
sorme embodiments, R and R* are H. Tn further or additional embodiments, X is N; W is O or S; R
is Cl, Bror I and R? and R* are H. In some embodiments, R® is Cl, Br or I. In some embodiments,
R is H. In further or additional embodiments, R® is CI, Br or I and R® is H. In further or additional
embodiments, R’ is CO,H, a salt of CO.H or COOR'. In further or additional embodiments, R is
COLH, 2 salt of CO;H or COCR' and RS is H. In further or additional embodiments, R’ is Cl, Bror
L R is COH, a salt of CO,H or COOR' and R® is H. In further or additional embodiments, R® is C,
R’ is CO.H, a salt of CO.H and R® is H. In further or additionai embodiments, X is N, Wis O or S,
R'isClL Bror LR isH,R'is H,R* is Cl, Bror I, R® is H and R’ is CO;H, a salt of COH or
COOR'

{60181] In some embodiments, the compound of formula (f) is a metabolite of a compound of formula (I).
In farther or additional embodiments, the metabolite has a structure selected from:

Rr3 R3‘

HO O RY

Rﬁ'

AL sﬁjﬂ@ X-N N R¥
- R“'J —_— R 4

PN )Qfo BN

1A 1 -

R ;:iz w T 125 r? R rle W-H RS Y
R , RE , R and RS .
|43182] In some embodiments, the compound of formula (T) is 4-(2-(5-bromo-4+{1-cyclopropyinaphthalen-

4-yD)-45-1,2 4-triazol-3-ylthio}acetarnido)-3-chlorobenzoic acid or a metabolite, pharmaceutically
acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof:
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[00183} In some embodiments, the cornpound of formulz (1) is a metabolite of 4-(2-(5-bromo-4-(1-
cyclopropylnaphthalen-4-yl}-4.54-1,2 4-trinzol-3-ylthio)acetamido)-3-chlorobenzoic acid.

[00184] In further or additional embodiments the metabolite has a structure selected from:
N~N

ar/aw»‘s/\fo a/ﬁn‘g‘su
OH
£\ , GD\COOH , & and camcoow

[60185) In ope aspect, provided herein is 3 compound of formaula {II}, wherein the compound of formula (if)
is a 3,5-disubstituted-4-{4-R -naphthaten-1-yl)-4H-1,2 4-triazole wherein the substituent at the 3-
position is ~R® and the substituent at the 5-position is —R", or pharmaceutically acceptable salt,
solvate, or tautomer thereof:
wherein,
R*is H, Cl, Br, I, NH.,, methyl, ethyl, #-propyl, i-propyl, optionally substituted methy!, optionally
substituted ethyl, optionaily substituted n-propyl, optionalty substituied i-propyl, CF;, CHF; or
CH,F,;
R® is ~SCHyC(=O)R", ~SCH;-tetrazolyl, -SCHyC(=O0)NHOH, -SCH,C(=0)0-alkyl-OC(=0)R®, -
SCH,C(=0)0-alkyl-OC(=0)OR*, ~SCH,C(~0)O-alkyl-OC(=0)NR*R®, or ~
SCH,;C(Oatkyl)s;
R® is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
syclopropylmethyl;
R is OR®, SR®, NR¥R™, at least one amino acid, a peptide, a lipid, & phospholipid, & glycoside, a
aucleoside, a nucleotide, oligonuclectide, polvethylene glveol, or & combination thereof,
wherein
R™ ig substituted C;-Cy alkyl, optionally substituted Cs-Cyq alkyl, optionally substituted
heteroalkyl, optionally substituted cycloalicyl, optionally substituied heterocycloalkyl,
optionally substituled aryl or optionally substituted heteroaryl; or

R is s pharmaceutically acceptable cation;

R* s -[C(R™R )R> or

R* is hydrogen, optionally substinited C;-C, alkyl, optionally substituted heteroalkyl,
optonally substmited cycloalkyl, optionaily substituted hetercoycloaikyl, optionally
substituted aryl, optionally substituted heteroaryl; or

R* is JCR™R™)R;
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R* is hydrogen, optionally substituted alioyl, optionally substimited heteroalkyl, optionally
substituted cycloalkyl or optionally substituted heterocycloalkyl; and

R™ is hydrogen, optionally substituted alky!, optionally substituted heteroalkyl, optionally
substituted cycloalkyl or optionally substitited heterocycloalkyl; or

R™ is -[C(R®ER™)LR™;

sach R® s independently hydrogen, halogen, cyano, nitro, at least one amino acid, a peptide, a
lipid, a phospholipid, a glycoside, 4 nucleoside, a nucleotide, oligonucleotide, polyethylene
glycol, -L-OH, -L-SH, -L-NH;, substituted -L-C,-C; alkyl, optionally substituted .L-C-C,
alkyl, optionally substinuted L-C,-Cs alkenyl, optionally sabstituted L-C,-C; alkynyl,
optionally substituted L-C;-C; heteroalkyl, optionally substitaied -1-C3-C; cycloalkyl,
optionally substituted L-C;-C; cycloalkenyl, optionafly substituted -L-Ca-C
heseracycioalkyl, optionally substituted -L-C,-C, haloalkyl, optionally substituted -L-C;-
C, alkoxy, optionally substituted -1.-C;-C, atkylamine, optionally substituted ~L-di-{C;-
Ca)alkylamine, optionally substituted -L-C.-C, aryl, optionally substiteted -L-Cs-Cy

keteroaryl,
/rﬂ '
¥

/{‘%\1/\” /(A};/O\/NY, ,(’)y\(kl‘\/\\, N 1 |

each R* is independently hydrogen, halogen, cyano, nitro, at feast one amine acid, a peptide, a
lipid, a phospholipid, a glycoside, a mucleoside, a nucleotide, oligonucleotide, polyethylene
glycol, -L-OH, -L-8H, -L-NH,, substituted -L-C,-C; alkyl, optionally substituied -L-Ce-C;
alkyl, optionally substituted L-C3-Cs alkenyl, optionally substituted L-C,-C; alkynyl,
optionally substituted 1-C3-C; heteroalkyl, optionally subsittuted -L-C3-C; cycloalkyl,
optionally substituted L-Cy-Cy cycloalkenyl, optionally substituted -L-Cs-C5
heterocycloalkyl, optionally substituted -1.-C)-C; haloalky!, opfionally substituted -L-C)-
C, atkoxy, optionally substituted -L-C,-C, alkylamine, optionally substituted ~L~di<C;-
Clalkylamine, optionally substituted -1-Cs-C, aryl, optionally substituted -L-Ce-Cy

heteroanyl,
Nl

H

/f‘)y\‘i/\” /(E/O\/\Y’ WNWY . » |

R* is hydrogen, halogen, cyano, nitro, &t least one amino acid, a peptide, a lipid, &
phospholipid, & glycoside, a nucicoside, a nucleotide, oligopucleotide, polyethylene glycol,
-L-OH, -L-8H, -L-NH,, substituted -L-C,-C; alkyl, optionally substituted -L-C,-C, alkyl.
optionally substitsted 1-C3~C; atkenyl, optionally substituted L-C,-Cs atkynyl, optionaily
substitutet] L-C,-C;s heteroalkyl, optionally substituted +1~Cy-Cy cycloalkyl, optionally
substituted L-C5-C; cycloatkenyl, optionally substituted -[.C;-C, heterocycloaliyl,
optionally substitnuted -L-C,-C; baloalkyl, optionally substifuted -L-C)-C; alkoxy,
optionally substituted -L-C,-Cyalkylamine, optionally substituted —L~di{C,-C,Jalkylamine,
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optionally substituted -L-Cs-C; arvi, optionafly sebstituted -L~-Cs-C; heteroaryl,

ey
/ﬁ;‘/\f’ ,0;/0\,/\\,’ ,ﬁ;;j\/\v ) > |
wherein L is a bond, -C{0)-, -8(0), or -S(0)y;
yrisd, L 2or3;
Y is OH, OMe, COOH, S»H, OSO,H, OS{0),NH,, P(O¥ 0}, OP{ONHOH).,
OP(ONOH)(O-Cy alkyl) o NY'Y*Y*; wherein
Y and Y° are each independently hydrogen or methyl; or
Y? and Y are taken together with the niogen to which they are attached to form
a five or six membered ring that optionally conteins an oxygen atom or a
second nitrogen atom; and
Y* is an electron pair or an oxygen lom;
misl, 2 3,0r4;
nisd,1,2,3,4,5,6,7,8 90r 10

[06186] In some embodiments, R* is Br; and R® is cyclopropyl.

[60187] In one aspect, the compound of formula (I} is & 3-substituted-5-bromo-4-(4-
cyclopropylnaphthalen-1-y[}-4H-1,2, 4-triazole whersin the substituent at the 3-position is —-R®.

{00188) In some embodiments, R'® is at least one amino acid. In some embodiments, R is a peptide. In
some embodiments, R' is a lipid. In some embodiments, R" is a phospholipid. In some
embodiments, R is a glycoside. In some embodiments, R"™ is a nucleoside. In some embodiments,
R'%is a nucleotide. In some embodiments, R is polyethylene glycol.

[06189] In some embodiments, R'* is a combination of one or rore groums selected from at least one amino
acid, a peptide, a lipid, a phospholipid, a glycoside, a nucieoside, a nucleotide, oligonucieotide, and
polyethylene glycol. In some embodiments, the one or more R' groups are covalently linked. In
some embodiments, the one or more R"* groups form & conjugate.

{00190] In some embodiments, R' is OR™, '

{00191 In some embodiments, R** is substituted C;-C, alkyl or optionally substituted C5-Cyy alicyl. In some
embodiments, R is a pharmaceutically acceptable cation. In sorne embodiments, R™ is a
pharmaceutically acceptable cation selected from Li", Na¥, K, Mg™, Ca™ and a protonated amine,

[80192] In some embodiments, R* is -[C{R™NR™)]LR™; mis 1, 2, 3, 4; and wherein at least one of R* R®
and R® is not hydrogen. Tn some embodiments, R™ is hydrogen, R™ is hydrogen and R is not
hydrogen,

[60193] In some embodiments, R* is at least one amino acid, a peptide, a lipid, a phospkolipid, a glycosids,
a nucleoside, 2 nucleotide, oligonucleotide, or polyethylene glycol.

[00194] In some embodiments, R™ is SR™. In some embodiments, R* is optionally substituted C;-Cyo alkyl.

[60195) In some embodiments, R* is -[C(R*)YR™)L,R,
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[00196] In some embodiments, R> is hydrogen, R™ is hydrogen and R* is not hydrogen. In some
embodiments, R* is at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, a
nucleoside, a nucleotide, oligonucieotide, or polyethylene glycol.

[00197] In some embodiments, R is NR*R™,

[00198] In some embodiments, R is hydrogen. In some embodiments, R*® is optionatly substituted alkyl.

[06199] In some embodiments, R* is -[CR™HR™ R

[00200] [n some embodiments, R* is hydrogen, R™ is hydrogen and R¥ is not hydrogen. In some
embodiments, R is at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, a
nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol.

{06201] In some embodiments, R? is ~SCH,C(=O)R ", ~$CH,-tetrazolyl, -SCH,C(=O)NHOH, -
SCH,C(=0)0-alkyl-OC(=0)R, -SCH,C(=0)0-alkyl-OC{=0YOR™, -SCH,C(=0)0-alkyl-
OC(=O)NR"R™, or ~SCH,C(Oalkyl)s;

R is OR™, NR*R™, at least one amino acid, a peptide, or a glycoside;

R is substituted C-C, atkyl, optionally substituted Cs-C,¢ alicyl, optionally substituted
heteroalkyl, optionally substituied cycloalicyl, optionally substituted heterocycloalkyl,
optionally substituted aryl or optionally substituied heteroaryl; or

R* i3 a pharmaceutically acceptable cation;

R¥2 s hydrogen, optionally substituted C;-Cy, alkyl, optionally substituted heteroalkyl, optionally
substituted cycloalkyl, optionally substituted heterocycloalkyl, optionally substituted aryl,
optionally substituted hetercaryl;

R* is hydrogen, optionally substituted alkyl, optionally substituted heteroalicyl, optionally
substitited cycloaliyl or optionally substituted heterocycloalikyl; and

R* is hydrogen, optionally substituted alkyl, optionally substituted heteroalkyl, optionally
substituted cycloatkyl or optionally substitmied heterocycloalkyl.

[082€2] In some embodiments, R® is ~SCH,C(=O)R'®. In some embodiments, R® is ~SCH,C(=0)-at least
one amino acid, In some embodiments, R is ~SCH,C(=0)-lysine. ln some embodiments, R® is -
SCH,C(=0)-glycoside. In some embodiments, R® is ~SCH,C(=0)0-glucuronide. In some
embodiments, R® is ~SCH,~tetrazolyl. in some embodiments, R® is -SCHC(=O3NHOH. In some
embodiments, R” is ~SCH,C(=0)0-alkyl-OC=0)R™. Tn some embodiments, —SCH,C(=0Y0-CHy-
OC(=0)R*. In some embodiments, R® is ~SCH,C(=0)0-CH{CH,)-OC(=O)R™. In some
embodiments, R® is ~-SCH,C(=0)0-CH,-OC(=0)OR™. In some embodiments, R? is —
SCH,C(=0)0-CH(CH,)-0C(=0)OR™. In one aspect, R® is —SCH;C{Oalkyl),

{00203} In one aspect, R™ is OR™, In other aspect, R™® is NR¥R™,

{00204} In one aspect, R® is & groups selected from —SCH,C=0)RY, ~SCH;-tetrazolyl, -
SCH,C(=0)NHOH, -SCH,C{=0)0-alkyl-OC{E=OR*, -SCH,C(=0)0-alkyl-OC{(=0)OR™, —
SCH,C(=0)0-alkyl-OC(=0)NR*R™, or —SCH,({Oalky]); such that R® is metabolized in vivo to
provide R” is ~SCH,C(=C)OH.

[00265] In one aspect, provided is a compound of formmla {II1), or a metabolite, pharmaceuticatly
acceptable salt, solvate, ester, tantomer or prodrug thereof:
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X-N R3 R¥
Rfitﬂﬂ\w)kfo
R2 OH

formula (TH)
wherein
XisCHorN;
W is O, 8, 8(0), $(O),, NH, N(optionally substituted alkyl), NC{O){optionally substituted alkyl) or

CHy;

R' is H, CL, Br, I, NH,, methyl, ethyl, n-propyl, i-propyl, optionslly substituted methyl, optionally
substituted ethyl, optionally substituted n-propyl, optionaily substituted {-propyl, CF;, CHF; ar
CH,F,

R? and R* are independently selected from H and Iower alkyl, or R® and RY together with the carbon to
which they are attached form a 4-, 5-, or 6-membered ring, optionally containing 1 or 2 betercatoms

" selected from N, § and O;
R? is selected from the group consisting of (a), (b), (c) and (d):

;"\‘ R'EO....‘.../‘ __._._..,.RQ
R0 ._:_Rﬁ
Xy R12 RS
RP R13 R‘M
(¢} @

wherein

« - = ~ Tepresents a carbon-carbon gingle bond or a carbon-carbon double bond;

Q and Q' arc independently selected from N and CH; '

R’ is methyl, ethyl, propyl, i-propyl, cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl or
cyclopropyimethyl;

R?, R” and R'° are independently selected from H, F, Cl, Br, CHs, CF;, CFH,, CFoH, ethyl, i
propyl, cyclopropyl, methoxy, OH, OCF,, NH, and NHCH;;

R'! is Cl, Br, I, CHj, CF,, methoxy, i~propyl, cyclopropyl, zert-butyl, cyclobutyl or methyl; and

R RY R apd RY are independently H or methyl.

[00206] In some cmbodiments, X is N. In other embodiments, Wis S or .

100207} In one aspect, R? is (a) R¥ . Inone aspect, - - - - represents a carbon-carbon
double bond. In some embodiments, R’ is cyclopropyl.

[80208) In some embodiments, X is N; W is §; and R' is Cl, Br, I, optionally substituted methy, CF, CHF,
or CHF.

160209} In some embodiments, R® and R* are not H. In one aspeot, R and RY are H.
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other embodiments, R and R¥ fogether with the carbon o which they are attached form a 4-, 5-, or

6-membered ring.
[00211] In further or additional embodiments, compounds of formula (101} have the structures below:

or 6-membered ring, optionally containing 1 or 2 heteroatoms selected from N, 8 and O. In some

[00218] In some embodiments, R® and R together with the carbon to which they are attached form a 4-, 5-,
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Spnthetic Procedires

[00212] In another aspect, methods for synthesizing the compounds described herein are provided. In some

embodiments, the compounds described herein can be prepared by the methods described below.
The procedures and exarples below are intended 1o illustrate those methods. Neither the
procedures nor the examples should be construed as limiting the invention in any way. In some
embodiments, compounds described herein are synthesized by any suitable method.

{00213] In some embodiments, the starting materials used for the synthesis of the corapounds as descnbed

herein are obtained from commercial sources, such as Aldrich Chemical Co. (Milwaukee, Wis.},
Sigma Chemical Co. (St. Louis, Mo.). In some embodiments, the starting materials used for the

synthesis of the compounds as described herein are synthesized using techniques and materials

described, for example, in March, ADVANCED ORGANIC CHEMISTRY 4" Ed | (Wiley 1992); Carey

and Sundberg, ADVANCED ORGANIC CHEMISTRY 4% Ed., Vols. A and B (Plenum 2000, 2001), and

Green and Wauts, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS 3™ Ed., (Wilcy 1999) (all of whick

are incorporated by reference for such disclosure}. In some embodiments, the following synthetic
methods are utilized.

[0G214] The compounds described herein can be modified using various clccu'ophlies or nucleophiles to

form new functional groups or substituents. The table below entitled “Exampies of Covalent
Linkages and Precursors ThereoD” lists selected examples of covalent linkages and precursor
functional groups which yield and can be nsed as guidance toward the variety of electrophiles and
nucleophiles combinations availahle. Precursor functional groups are shown as electrophilic groups
and nucleophilic groups.

Examples of Covalent Linkapes and Precursors Thereof

Covalent Linknge Product Electrophile Nucleophile
Carboxamides Activated esters Amines/anilines
Carboxarnides Acyl azides Amines/anilines
Carboxamides Azyl halides Amines/anilines

Esters Acyl halides Alcohols/phencls
Esters Acyl nitriles Alcobols/phenols
Cerboxamides Acyl nitriles Amines/anilines
Imines Aldehydes Amines/anilines
Hyvdrazones Aldchydes or ketones Hydrazines
Oximes Aldehydes or ketones Hydroxylamines
Alkyl amines Alkyl halides Amines/anilines
Esters Alkyl halides Carboxylic acids
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Covelent Linknge Product Electrophile Nucleophile
‘Thicethers Alkyl halides Thiols
Ethers Alkyl halides Alcobols/phenols
Thioethers Alkyl sulfonates Thiols
Estets Allyl sulfonaies Carboxylic acids
Ethers Alkv] sulfonates Alcohols/phenols
Esters Auhvdrides Alcobols/phenols
Carboxamides Anhydrides Amines/anilines
Thiophenols Aryl helides Thiols
Aryl amines Ary] halides Amines
Thioethers Aziridines Thiocls
Boronate esters Boronates Glyeols
Carboxamides Carboxylic acids Amines/anilines
Esters Carboxylic acids Alcohols
Hydrazines Hydrazides Carboxylic acids
N-acylureas or Anhydrides Carbodiimides Carboxyhic acids
Esters Diazoalkanes Carboxylic acids
Thicethers Epoxides Thiols
Thinethers Hzloacetamides Thiols
Ammotriazines Halotriazines Amines/anilines
Triazinyl ethers Halotriazines Alcohols/phenols
Amidines Imido esters Amines/anilines
Ureas Isocyanates Amines/anilines
Urethanes Isocyanates Alcohols/phenols .
Thioureas Isothiocyanates Amines/anilines
Thioethers Maletmides Thiols
Phosphite esters Phosphoramidites Alcohols
Sily] ethers Silvl halides Alcohols
Alky] amines Sulfonale esters Amines/anilines
Thioethers Sulfonate esters . Thiols
Esters Sulfonale esters Carboxylic acids
Ethers Sulfonate esters Alcohols
Sulfonamides Sulfony! halides Amines/anilines
Sulfonate esters Sulfony] halides Phenols/alcobols

Use of Protecting Groups

j00215] In some embodiments of the reactions described herein, it is necessary to protect reactive fimctional
groups, for example hydroxy, amine, imino, thic or carboxy groups, where these are desired in the
finai product, to avoid their unwanted participation in the reactions, Protecting groups are used 0
block some or all reactive moieties and prevent such groups from participating in chemical
reactions vntil the protective group is removed. it is preferred that each protective group be
removable by a differentt merns. Protective groups that are cleaved under totally disparate reaction
conditions fuifill the requirement of differential removal. Proteciive groups can be removed by acid,
base, and hydrogenolysis. Groups such as trityl, dimethoxytrityl, acetal and t-butyldimethylsilyl are
acid labile and, in some embodiments, are used to protect carboxy and hydroxy reactive moieties in
the presence of amino groups protected with bz groups, which are removable by hydrogenolysis,
and Fmoc groups, which are base labile. In some embodiments, carboxylic acid and hydroxy
reactive moicties are blocked with base labile groups such as, but not limited to, methyl, ethyl, and
acetyl in the presence of amines blocked with acid labile groups such as t-butyl carbamate or with
carbamates that are both acid and base stable but hydrolytically removable.
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[00216] In some embodiments, carboxylic acid and hydroxy reactive moieties are also blocked with
hydrolytically removable protective groups such as the benzyl group, while amine groups capable
of hydrogen bonding with acids are blocked with base labile groups such as Fmec. In some
embodiments, carboxylic acid reactive moieties are protected by conversion io simple ester
compounds as exemplified herein, or they are blocked with oxidatively-removable protective
groups such as 2 4-dimethoxybenzyl, while co-existing amino groups are blocked with fluoride
labile silyl carbamates.

1002171 Allyl blocking groups are useful in then presence of acid- and base- protecting groups since the
former are stable and can be subsequently removed by metal or pi-acid catalysts. For example, an
allyl-blocked carboxylic acid can be deprotected with a Pd-catalyzed reaction in the presence of
acid labile t-buty] carbamate or base-labile acetate amine protecting groups. In some embodiments,
the compounds disclosed herein, or intermediate forms thereof, are atached o a resin. As long as
the residue is attached fo the resin, that funciional group is blocked and cannot react. Once released
from the resin, the functional group is available 1o react.

[00238] In some embodiments, protecting or blocking groups are selected from:

AN H e~y O

Methy: (Me) Ethy (B 1Butyl (-Bu) Ayl Berezyl (B)
en

1, oo e Yy
/ o] O ©/\0 Ph
Acetyl Alloc Boc Chx Trityl

o]
PN
Q\/ ! / 'Buw&!ii-i mgiw—/\oj\ /
. coo L
aMBn - TBDMS Teoc
moe

[00219] Other protecting proups, plus a detailed description of techniques applicable to the creation of
protecting groups snd their removal are described in Greene and Wuts, Protective Groups in
Organic Synthesis, 3rd Ed., John Wiley & Sons, New York, NY, 1999, and Kociensid, Protective
Groups, Thieme Verlag, New York, N, 1994, which are incorporated herein by reference for such
disclosure.

Preparing compounds of formuia 1

{00220} Described herein are processes for the preparation of compounds of formula I In some
embodiments, synthesis of the compounds of the invention are performed following procedures
substantially as described in WO 2004/030611, WO 2004/050643, W0/2004/030611, US
2008/0176850, US 2006/013556, US 5,939,462, and US 7,435,752

{06221} In one synthetic route, a suitably substituted (R®, R®, R”) aniline is amidated with an activated
carboxylic acid compound (L*-CHR>-C(O)-L!, preferably L' is a halide), wherein the activated
carboxylic acid compound further includes a leaving group L7 (preferably bromide). After
formation of the anilide, the reaction product is reacted with a -WH substitated triazole or imidazole
displacing the leaving group to form the desired compound as depicted below.
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XN
R"’ R3 R xen
3 Rs - ! AL »\ a
R R“ R R? RN W gt
2 RE ' N RS
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[00222] This scheme is advantageous where the triazole or imidazole is valuable relative to the aniline,
since it is not used until the last step and is not subjected to the inevitable losses that occur during
the synthetic manipulation of intermediates. The choice of leaving groups L' and 17 will depend to
some extent on the particuiar chotce of amine and to a lesser degree on the particular triazole or
imidazole. It is particularly preferred that L and L? are halide, most preferably chloride or bromide.
Suitable solvents for the amidaticn reaction include ethers, alcohols, and hydrocarbons (preferably
halogenated) and the choice of suitable solvents will at least in part depend on the chemical nature
of the rcactants. With respect 1o the solvents, catalysts and/or bases employed in the above reaction,
the considerations described by Connell ef &f. (U.S. Pat. No. 5,939 462) will generally apply.
Reaction of the triazole/imidazole and anilide precursors is typically cerried out in a polar aprotic
solvent suck as DMF, in the presence of a base such as potassium carbonate. In some cases, the
base is not necessaty.

[00223] Anexample of the anilide formation reaction, using chioroacetyl chloride, is shows below.

RS R?*'

-
RRQ H,N./::RG‘ ‘PerE: ﬁ
&

[06224] Synthetic routes for the preparation of riazole precursors, with various R’ substituents (Me, CHF,
NH;, CH,OMe, CF;), are shown below.

5 HNOy NOg Hu POC i, C3Ch wcs 1) Hydmzing j‘“)\SH R = Me

Ra RE Ri’ 2 Bimmmmrnsde N
dimethytacatat R¥

NN 1
1 razine A R = CHFy
Efs st Fack s
2] 0
' 1 R
Fy GH

_IE\N-“NHZ

HolN: Ny R'a MKy
NCS !

os N H,N'J{N»‘SH

R 2)hNaOH fe
0 MNaw NaOMe NN R's CHOM
+ D — R = @
MEO-—/”\OB ™ &S Me{)\/k’(‘)\sn
R? R?
g P Naowe AN RecR
Fy OFt HN’J‘\\S Fac ’Iq SH
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[60225] In some embodiments, an R' halogen-substituted triazole is prepared by dihalogenation of a
triazole, followed by displacement of one of the halides, as shown below.

HN"'N;_ N
v -~ N—N
‘.
NH; |) NBS Br”(,?l)\iar _ NN RS RS

Rz Rz RE ! ‘ SX(
R? R¥ R? RY >§E’:’ e
O 0 oy DWF
a HS R &S o7
RS NasS HN R

[00226] In some embodiments, an R! halopen-substituted triazoles is prepared by diazotization of an
aminotriazole, as shown below.

3 R
. I
V“t‘q)g v N R, R g ®
HZN’LN sh R BrxNEiaBr
é’«' RE R? R"’ R? R rY
RE

NH; 2 “\H
—_ / R'=Me
NCS = NaOMe
= S I)“&H
R2 MBOH R2
\
‘Boc rlscs N
NH H MGMQBf H TFA NH R? / »\S
HO N~ Sk
o EDC ‘o
DIPEA R
d , =9 " o
/ ) ~
NH . N
ncg HaN -0 ,& H (l— »\ “,__O,, (»\ )H,ro\/
Rz [ { | O
R2 R2 R2
N RRY N RIRY
NBS /R OH' /o
e Br S%{O\/ — ErIN)\ 8 or
R? R
COMDONLL ulz If
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[00228] The compounds described herein can be piepared via a variety of synthetic routes, as would be
appreciated by one of skill in the art of chemical syntheses. For illustrative purposes, exampics of
some of these routes are shown below,

[00229] Synthetic intermediate 2-(5-bromo-4-{4-cyclopropylnaphthalen- 1.y1)-4H-1,2,4-triazol-3-
ylthio)acetic acid can be reacted with an alechol, a thiol, 8 primary or secondary amine, in the
presence of a coupling agent (such as NN'-dicyclohexylcarbodiimide (DCC), N,N'-
diisopropylcarbodiimide (DIC), 1-ethyl-3-(3-dimethylaminopropyljcarbodiimide (EDC) and the
iike) to form the ester, thioester or amide derivatives.

P N Ak,\fo B,,U\,\&o A&s,«?o

SRR
ﬁ‘*’\zfaw e
R

§00230) 2-(5-bromo-4-(d-cyclopropyinaphthalen-1-yl)-4H-1,2,4-triazol-3-yithiojacetic acid can also be
converted to 2-{5-bromo-4-(4-cyclopropylnaphtbalen-1-y1)-4H-1,2 4-triazol-3-ylthio)acetyl
chioride, via treatment with thinly chioride, and then reacted with an alcobol, a thiol, a ptimary or

secondary amine to form the ester or amide derivatives,
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[00231] Ina shightly different approach, intermediate 5-bromo-4-(4-cyclopropylnaphthalen-1-y1)}-4H-1,2,4-
triazole-3-thiol can be reacted with a 2-chloro-acetic acid, 2-chloroethanethioate or 2-chloro-

acetamide derivative to give the same ester, thioester or amide derivatives as above.
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{00232] Synthetic intermediate 5-amipo-4-(4-cyclopropylnaphthaien-1-yl}-4H-1,2,4-triazole-3-thiol can be
reacted with an alcohol, a thinl, a primary or secondary amine, to form the corresponding ester,
thioester or amide, which are then converted to the 5-bromo derivatives via, for example, reaction
with sodium nitrite/ dichloroacetic acid / N~beazyi-N,N—&icthyleﬂ1amminium bromide,

N‘N

N-N
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(60233] Synthetic intermediate 2-(5-bromo-4-(4-cyclopropylnaphthalen. 1-yl)-41-1,2 4-teiazo!-3-
yhthiojacetic acid can be conpled (using standard amino acid coupling conditions) with the amine
functionality of a natural or unnatural amino acid residue {either the a-amine or the non- ¢-amine of

an amino acid such as lysine} to form amino acid conjugates such as those shown below.
N-N O N GO
oy ity H
Br/[‘u)\s’\gm HaN \(U\O_l &AN)\SWN\KLO*I
O L O@ ° R’ = an optionally protected
natural or unnature] amino acid

side chain
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- 0 | ] ionali tecied amino
PN _?' hl B _}‘ optionally pro

Br/LN)\S,\\n/OH HN=L 'R ar"l‘N)\s’\"/N L RR acid, an optionally protecied
o 's) naturat or unnatural nucleotide,
98 — o
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{06234] In some embodiments, synthetic intermediate 2-{5-bromo-4-(4-cyclopropylnaphthalen-1-y1)-4H-
1,2 4-triazol-3-yithio}acetic acid is coupled {using standard coupling conditions) with a hydroxy
group of a natural or unnatural glycoside to form glycoside conjugates such as thoss shown below,
In some embodiments, each of the other hydroxyl groups is protected, unprotected (i.c. -OH}) or
further substituted.
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[00235] 2-(5-Bromo-4-(4-cyclopropyinaphthales- I-yl)-4H-1,2 4-triazol-3-ylthio)acetic acid can be reacted
with hydroxylamine to form 2-(5-bromo-4-(4-cyclopropyinaphthalen-1-y1)-4H-1,2,4-triazol-3-
yithio}-N-hydroxyacetamide. Use of an N-substituted hydroxylamine, would provide the N-

o._

substituted product.
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Further Forms of Compounds of the Campounds Disclosed Herein

Isomers

[06236} In some embodiments, the compounds described herein exist as geometric isomers. In some
embodiments, the compounds described herein possess one or more double bonds, The compounds
presented herein inchude all cis, traos, syn, anti, entgegen (E), and zusammen (Z) isomers as well as
the corresponding mixtures thereof, In some situations, compounds exist as tautomers. The
compounds described herein include all possible tautomers within the formulas described herein, In
some situations, the compounds described herein possess one or more chiral centers and each center
exists in the R configuration, or § confirguration, The compounds described herein inchide all
dipstereomeric, enantiomeric, and epimeric forms as well as the corresponding mixtures thereof, In
additiona}l embodiments of the compounds and methods provided herein, mixtures of enantiomers
and/or diasterecisomers, resaliing from a single preparative step, combination, or interconversion
are useful for the applications described herein. In some embodiments, the compounds deseribed
herein are prepared as their individual sterecisomers by reacting a recemic mixture of the
compound with an optically active resolving agent to form a pair of diastereoisomeric compounds,
scparating the diastereomers and recovering the optically pure enantiomers. In some embodiments,
dissoctable complexes are preferred (e.g., crystalline diastereomeric salts). In some embodimenits,
the diastereomers have distinet physical properties (e.g., meliing points, boiling points, solubilities,
reactivity, etc.) and are separated by taking advantege of these dissimilarities. In some
embodiments, the diastereomers are separated by chiral chromatography, or preferably, by
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separation/resolution techniques based upon differences in solubility. In some embodiments, the
optically pure enantiomer is then recovered, along with the resolving agent, by any practical means
that would not result in racemization.

Labeled compounds

[90237] In some embodiments, the compounds described herein cxist in their isotopically-labeled forms. In
some embodiments, the methods disclosed hersin include methods of treating diseases by
administering such isotopicalty-labeled compounds. In some embodiments, th emethods disclosed
herein include methods of treating diseases by administering such isotopicaliy-labeled compounds
as pharmaceatical compositions, Thus, in some embodiments, the compounds disclosed herein
include isotopically-labeied compounds, which are identical to those recited herein, but for the fact
that one or more atoms are replaced by an atom having an atomic mass or mass nurber different
from the atomic mass or mass number usually found in sature. Examples of isotopes that can be
incorporated into compounds of the invention inclnde isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorous, sulfur, flucrine and chloride, such as *H, °H, °C, *C, N, ®0, 0, *'p, *p,
8. *F, and ¥C1, respectively. Compounds described herein, and the metabolites, pharmaceutically
acceptable salts, esters, prodrugs, solvate, bydrates or derivatives thereof which contain the
aforementioned isotopes and/or other isotopes of other atoms are within the scope of this invention.
Certain isotopicaliv-labeled compounds, for example those into which radicactive isotopes such as
3H and "*C are incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated,
i. ., °H and carbon-14, i. ., 'C, isotopes are particularly preferred for their ¢ase of preparation and
detectabitity. Further, substitution with heavy isotopes such as deuterium, i e., °H, produces certain
therapewtic advaniages resulting from greater metabolic stability, for example increased in vivo
half-life or reduced dosage requirements. In some embodiments, the isotopically labeled
compounds, pharmaceutically acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof
is prepared by any suitable method.

[00238] In some embodiments, the compounds described herein are labeled by other means, including, but
not Limited to, the use of chromophores or flucrescent moieties, biohuninescent labels, or
chemiluminescent iabels,

Metabolites

{#0239] In some embodiments, the compounds described herein exist as their metabolites, In some
embodiments, the methods disclosed herein include methods of treating diseases by administering
such metabolites. In some embodiments, the methods disclosed herein include methods of treating
diseases by administering such metabolites as pharmacentical compositions.

[06240] The compounds described herein are metabolized by a variety of metabolic mechanisms (e.g.

hydrolysis, oxidation, glycolysis, phosphorylation, alkylation, and the fike). Though not wishing to
be bound by any particular theory, the scheme below illustrates two possible cleavage sites at which
a compound of formula (I} could be metabolized to produce the metabolites indicated. Those of
skill in the art could envisage additional metabolic pathways to produce other metabolites, which
are also intended to be included herein.
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Pharmacentically acceptable salts

{00241} In some embodiments, the compounds described herein exist as their pharmaceutically acceptable
salts. In some embodiments, the methods disclosed herein include methods of treating diseases by
administering such pharmacentically acceptable salts, In some embodiments, the methods disclosed
herein include methods of treating diseases by administering such pharmaceutically acceptable salts
as pharmaceutical compositions.

[06242] n some embodinments, the compounds described berein possess acidic or basic groups end therefore
react with any of g pumber of inorganic or orgarsic bases, and inorganic and organic acids, to form
pharmaceutically acceptable salt. In some embodiments, these salts are prepared in sifte during the
finai isolation and purification of the compounds of the invention, or by scparately reacting a
purified compound in its free form with a suitable acid or base, and isolating the salt thus formed.

[00243] Exnmples of pharmaceutically acceptable salts include those salts prepared by reaction of the
compounds described herein with a mineral, organic acid or inorganic base, such salts including,
acetate, acrylate, adipate, alginate, aspartate, benzoate, benzenesulfonate, bisulfate, bisulfite,
bromide, butyrate, butys-1.4-dioate, camnphorate, camphorsulfonate, caproate, caprylate,
chiorobenzoate, chioride, citrate, cyclopentanepropionate, decanoate, digluconate,
dibydrogenphosphate, dinitrobenzoate, dodecyisnifate, ethancesulfonate, formaite, fumarate,
glucoheptanoate, glycerophosphate, glycolate, hemisulfate, heptancate, hexanoate, hexyne-1,6-
dioste, hydroxybenzoate, y-hydroxybutyrate, hydrochloride, hydrobromide, hiydroiodide, 2-
hydroxyethanesulfonate, iodide, isobutyrate, lactate, maleate, malopate, methanesulfonate,
mandelate. metaphosphate, methanesulfonate, methoxybenzoate, methylbenzoate,
monohydrogenphosphate, !-napthalepesulfonate, 2-napthalenesuifonate, nicotinate, nitrate,
palmoate, pectinate, persulfaie, 3-phenylpropionate, phosphate, picrate, pivalate, propionate,
pyrosulfate, pyrophosphate, propiclate, phthalate, phenylacetate, phenylutyrate, propanesulfonéte,
salicylate, succinate, sulfate, sulfite, succinate, suberate, sebacate, sulfonate, tartrate, thiocyanate,
tosylate undeconate and xylenesulfonate,

{80244) Further, the compounds degcribed herein can be prepared as pharmaceutically acoeptable salts
formed by reacting the free base form of the compound with a pharmacentically accepiable
inorganic or organic acid, incleding, but not limited to, inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid metaphosphoric acid, and the like; and
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organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid,
glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, furnaric
acid, Q-toluenesulforic acid, tartaric acid, trifluoroacetic acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoybenzoic acid, cirmarnic acid, mandelic acid, arylsulfonic acid, methanesuifonic
acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic
acid, 2-naphthalenesuifonic acid, 4-methylbicyclo-[2.2.2Joct-2-ene-1-carboxylic acid,
glucoheptonic acid, 4,4’-methylenebis-(3-hydroxy-2-ene-1 -carboxylic acid), 3-phenylpropionic
acid, wimethylacetic acid, tertiary butylacetic acid, lauryl sulfric acid, gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid and mucconic acid. In some embodiments, other
acids, such as oxalic, while not in themselves pharmaceatically acceptable, are employed in the
preparation of salts useful as intermediates in obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition sailts,

{00245] In some embodiments, those compounds described herein which comprise a free acid group react
with a guitable base, such as the hydroxide, carbonate, bicarbonate, sulfate, of s pharmaceutically
acceptable metal cation, with ammonig, or with a pharmaceutically acceptable organic primary,
secondary or tertiary amine. Representative alkali or alkaline earth salts includes the lithiuwm,
sodium, potassium, calciur, magoesinm, and aluminum salts and the like. Mlustrative examples of
bases include sodium kydroxide, potassium hydroxide, choline hydroxide, sodium carbonate,
NY(Cy4 alkyl)y, and the like.

[00246] Representative organic amines usefui for the formation of base addition salts include ethylamine,
diethylamine, ethylenediamine, ethanolamine, dicthanolamine, piperazine and the like. It should be
understood that the compounds described herein also include the quaternization of any basic
nitrogen-containing groups they conizin. Win some embodiments, water or oil-soluble or
dispersible producis are obtained by such quaternization. The compounds described herein can be
prepared as pharmaceutically acceptable salts formed when an acidic proton present in the pavent
compound either is replaced by a metal fon, for example an alkali metal ion, an atkaline carth ion,
or an aluminum ion; of coordinates with an organic base. Base addition salts can also be prepared
by reacting the free acid form of the compounds described herein with a pharmacenticatly
acceptable inorganic or organic base, including, but not limited to organic bases such as
ethanolamine, diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the like
and inorganic bases such as aluminum hydroxide, calcium hydroxide, potassium hydroxide, sodium
carbonate, sodivm hydroxide, and the like. In addition, the salt forms of the disclosed compounds
can be prepared using salts of the starting materials or intermediates,

Solvates

{06247] In some embodirents, the compounds described herein exist ag solvates. The invention provides
for methods of treating diseases by adnunisiering such solvates. The invention further provides for
methods of reating diseases by administering such solvates as pharmaceutical compositions.

[0D248] Solvatss contain either stoichiometric or non-gicichiometric amounts of a selvent, and, insome

embodiments, are formed during the process of crystallization with pharmaceutically acceptable
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solvenis such as water, ethanol, and the like. Hydrates are formed when the solvent is water, or
alcoholates are formed when the solvent is alcohol. Solvates of the compounds described herein can
be conveniently prepared or formed during the processes described herein. By way of example
only, hydrates of the compounds described herein can be conveniently prepared by recrystallization
from an aguecus/organic solvent mixture, using organic solvents including, but not limited to,
dioxane, tetrahydrofuran or methanol. In addition, the compounds provided herein can exist in
unsotvated as well as solvated forms. In general, the solvated forms are considered equivalent to the
msalvated forms for the purposes of the compounds and methods provided herein,

Polymorphs

[00249] In some embodiments, the compounds described herein exist as polymorphs. The invention
provides for methods of treating diseases by administering such polymorphs. The invention further
provides for methods of treating diseases by edministering such polymorphs as pharmaceutical
compositions,

{00250] Thus, the compounds described herein include all their crystafline forms, known as pelymorphs.
Polymorphs include the different crystal packing arrangements of the same elemental composition
of a compound, In certain instances, polymorphs have different X-ray diffraction patterns, infrared
spectra, melting points, density, hardness, crystal shape, optical and electrical properties, stability,
and solubility. In certain instances, various factors such as the recrystailization solvent, rate of
crystatlization, and storage temperature cause a single crystal form to dominate.

Prodrugs

{D0251] In some embodiments, the compounds described herein exist in prodrug form. The invention
pravides for methods of treating diseases by administering such prodrugs. The invention further
provides for methods of treating diseases by administering such prodrugs as pharmaceutical
compositions,

[60252} Prodrugs are generaily dmg precursors that, following sdministration to an individual and
subsequent absorption, are converted to an active, or a more active species via some process, such
as conversion by a metabolic pathway. Sowe prodrugs have a chemical group present on the
prodrag that renders it less active and/or confers solbility or some other property to the drug. Once
the chemical group has been claved and/or modified from the prodmg the active drug is generated.
Prodrugs are often useful because, in some situations, they are easier to administer than the parent
drug. They are, for instance, bioavailable by oral administration whereas the parent is not. In certain
insatnces, the prodrug slso has improved sotubility in pharmaceutical compositions over the parent
drug. An example, without limitation, of 2 prodrug would be a compound as described herein which
is administered as an ester (the “prodmg™} to facilitate transmittal across 2 cell membrane where
water solubility is detrimental to mobility but which then is metabolically hydrolyzed o the
carboxylic acid, the active enfity, once inside the cell where water-solubility is beneficial. A further
example of a prodrug might be a short peptide (polyamino acid) bonded to an acid group where the
peptide is metabolized to reveal the active moiety. (See for example Bundgaard, "Design and

n
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Application of Prodrugs" in A Textbook of Drug Design and Development, Krosgaard-Larsen and
Bundgaard, Ed., 1991, Chapter 5, 113-191, which is incorporated herein by reference).

{00253] In some embodiments, prodrugs are designed as reversible drug derivatives, for use as modifiers to
enhance drug transport to site-specific tissues. The design of prodrugs to date has been to increase
the effeciive water solubility of the therapeutic compound for targeting to regions where waer is
the principal solvent.

[00254] Additionally, prodrug derivatives of compounds described herein can be prepared by methods
described herein are otherwise known in the art (for further details see Saulnier ef al., Bioorganic
and Medicinal Chemistry Letters, 1994, 4, 1985). By way of example only, appropriate prodrugs
can be prepared by reacting a non-derivatized compound with a suitable carbamylating agent, such
as, but not limited to, 1,1-acyloxyalkylcarbancochloridate, para-nitrophenyl carbonate, or the like.
Prodrug forms of the herein described compounds, wherein the prodrug is metabolized in vivo 1o
produce a derivative as set forth herein are included within the scope of the claims. Indeed, some of
the hersin-described compounds are prodrugs for another derivative or active compound.

{00285} In some embodiments, prodrugs include compounds wherein an amino acid residue, or a
polypeptide chain of two or more (e. g., two, three or four) amino acid residues is covalently joined
through an amide or cster bond to a fiee amino, hydroxy or carboxylic acid group of compounds of
the present invention. The amino acid residues include but are not limited to the 20 naturally
occurring amino acids and also includes 4-hydroxyproline, hydroxylysine, demosine, isodemosine,
3-methyihistidine, norvaline, beta-alanine, gamma-aminobutyric acid, cirtfline, homocysteine,
homaserine, ornithine and methionine sulfone. In other embodiments, prodrags include compounds
wherein a nucleic acid residue, or an oligonucleotide of twe or more {e. g., two, three or four)
pucleic acid residues is covalently joined 1o a compound of the present invention.

[60256] Pharmacenticaily acceptable prodrugs of the compounds described herein also include, but are not
limited to, esters, carbonates, thiocarbonates, N-acyl derivatives, N-acyloxyalkcyl derivatives,
quaternary derivatives of tertiary amines, N-Mannich bases, Schiff bases, amine acid conjugates,
phasphate esters, metal salts and sulfonate esters. Compounds having free amino, amido, hydroxy
or carboxylic groups can be converted into prodrugs. For instance, free carboxyl groups can be
derivatized as amides or alkyl esters. In certain instancas, all of these prodrug moieties incorporate
groups including but not limited to ether, amine and carboxylic acid functionalities.

[00257] Hydroxy prodmgs include esters, such as thongh not limited to, acyloxyalkyl (e.g. acyloxymethyl,
acyloxyethyt) esters, alkoxycarbonyloxyslicy! esters, atkyl esters, ary! esters, phosphate esters,
sutfonate esters, sulfate esters and disulfide containing esters; ethers, amides, carbamates,
hemisuccinates, dimethylaminoecetates and phosphoryloxymethyloxycarbonyls, as outlined in
Advanced Drug Delivery Reviews 1996, 79, 115,

{00258] Amine derived prodrugs include, but are not Bmited to the following groups and combinations of
groups:
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a8 well as sulfonamides and phosphonamides.

{00259] In certain instances, sites on any aromatic ring portions are susceptible to various metabolic
reactions, therefors incorporation of appropriate substituents on the aromatic ring structures, can
reduce, minimize or eliminate this metabolic pathway.

Pharmacewtical compositions

100266} Described herein are pharmaceutical compositions. In some embodiments, the pbarmaceutical
compositions comprise an effective amount of a compound of formuls I, or a metabolite,
pharmaceutically acceptable salt, ester, prodmg, solvate, hydrate or derivative thereof. In some
embodimments, the pharmaceutical compositions comprise an effective amount of a compound
formula 1, or a metabolite, pharmacentically acceptable salt, ester, prodrug, solvate, hydrate or
derivative thercof and at least one pharmaceutically acceptable carrier, In some embodiments the
pharmaceutical compositions are for the treatment of disorders. In some embodiments the
pharmaceutical compositions are for the treatment of disorders in & mammal. In some embodiments
the pharmaceutical compositions are for the treatment of disorders in a human.

Modes of Administration

[60263] Tn some embodiments, the compounds and compositions described herein are administered either
alone or in combination with pbarmaceutically acceptable carriers, excipients or diluents, in a
pharmaceutical composition. Administration of the compounds and compositions described herein
can be effected by any method that enables delivery of the compounds 1o the site of action. These
methods include, though are not limited to delivery via enteral routes (including oral, gastric or
duodenal feeding tube, rectal suppository and rectal enema), parenieral routes (injection or infusion,
including intraarterial, intracardiac, intradermal, intraduodenal, intramedullary, intramuscular,
intransseous, intraperitoneal, intrathecal, inravascnlar, intravencus, intravitreal, epidural and
sﬁbcutanecus), inthalational, transdermal, transmucosal, sublingual, buceal and topical (including
epicutaneous, dermal, enema, eye drops, ear drops, intranasal, vaginal) adiinistration, although the
most suitable route may depend upon for example the condition and disorder of the recipient. By
way of example only, compounds described herein can be administered locally to the area in need
of trestment, by for exampie, local infusion during surgery, topical applieation such as creams or
ointments, injection, catheter, or implant, said implant made for example, out of a porous, non-
porous, or gelatinous material, including membranes, such as sialastic membranes, or fibers. The
administration can also be by direct imjection at the site of a diseased tissue or organ.
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{00262} In some embodiments, formulations suitable for oral administration are presented as discrete units
such as capsules, cachets or tablets each containing a predetermined amount of the active
ingredient; as a powder or gramales; as a solution or a suspension in an agueous liquid or a non-
aqueous liquid; or as an oil-in-water liquid emulsion or & water-in-oil liquid emulsion. In some
embodiments, the active ingredient is presented as & bolus, electusry of paste,

100263} Pharmaceutical preparations which can be used orally include tablets, push-fit capsules made of
gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or
sorbitol, Tablets may be mude by compression or molding, optionalty with one or more sccessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine the active
ingredient in a free-flowing form such as a powder or granules, optionally mixed with binders, inert
diluents, or lubricating, surface active or dispersing agents. Molded tablets may be made by
molding in a suitable machine a mixture of the powdered compound moistened with an imert Hguid
diluent. In some embodiments, the tablets are coated or scored and are formulated so as to provide
slow or controlled relesse of the active ingredient therein. All formulations for oral administration
should be in dosages suitable for such administration. The push-fit capsules can contain the active
ingredients in admixture with filler such as lactose, binders such as starches, and/or lubricants such
as talc or magnesium stearate and, optonally, stabilizers. In soft capsules, the active compounds
may be dissolved or suspended in suitable Liquids, such as fatty oils, liquid paraffin, or liquid
polyethylene glycols. In some embodiments, stabilizers are added. Dragee cores are provided with
suitable coatings. For this purpose, concentrated sugar sobutions may be used, which may optionally
contain gum arabic, lale, polyvinyl pyrrolidone, cerbopol gel, polyethylene ghycol, and/or titanium
dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures, Dyestuffs or pipments
may be added to the tablets or Dragee coatings for identification or to characterize different
combinations of active compound doses. ' '

[00264] In secme emboditments, pharmaceutical preparations are formulated for parenteral administration by
injection, e.g., by bolus injection or continuous infusion. Formulations for injection may be
presented in unit dosage form, e.g., in ampoules or in multi-dose containers, with an added
preservative. The compositions may take such forms as suspensions, solutions or emulsions in oily
or aqueous vehicles, and may contain formulatory agents such as suspending, stabilizing and/or
dispersing agents. The formulations may be presented in vait-dose or multi-dose containers, for
example sealed ampoules and vials, and may be stored in powder form or in a freeze-deied
{lyophilized} condition requiring only the addition of the sterile liquid carrier, for example, saline or
sterile pyrogen-free water, immediately prior to use. Bxtemporaneous injection solutions and
suspensions may be prepared from sterile powders, granules and tablets of the kind previously
described.

{06265] Formulations for parenteral admimstration include aquecus and non-aqueous (oily) sterile injection
solutions of the active compounds which may contain antioxidants, buffers, bacteriostats and

 solutes which render the formulation isotonic with the bioed of the intended recipient; and aqueous
and non-aqueous sterile suspensions which may include suspending agents and thickening agents.
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Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid
esters, such as ethyl oleate or irigiycerides, or liposomes. Aqueous injection suspengions may

| contain substances which increase the viscosity of the suspension, such as sodium carboxymethyl
celiulose, sorbitol, or dextran. Optionally, the suspension may also contain suitable stabitizers or
agents which increase the sotubility of the compounds to altow for the preparsation of highly
concentrated solutions,

(00266} Pharmaceutical preparations may also be formulated as a depot preparation. Such long acting
formulations may be administerad by implastation (for example subcutaneously or intramuscularty)
or by intramuscular injection. Thus, for example, the compounds may be formmlated with suitable
polymeric or hydrophobic materials (for example, as an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt.

§006267! For buccal or sublingual administrasion, the compositions may take the form of tablets, lozenges,
pastilles, or gels formulated in conventional manner. Such compositions may comprise the active
ingredient in e flavored basis such as sucrose and acacia or tragacanth.

[00:268] Pharmaceutical preparations ruay also be formmlated in rectal compositions such as suppositories or
refention enemas, ¢.g., containing conventiogal suppository bases such as cocoa butter,
polyethylene glycol, or other glycerides.

[00269] Pharmaceutical preparations may be administered topically, that is by non-systemic administration.
This includes the application of a compound of the present invention externally to the epidermis or
the buceoal cavity and the institlation of such & compound into the ear, eye and nose, such that the
compound does not sigificantly enter the blood stream. In contrast, systemic administration refers
1o oral, intravesous, intraperitoneal ard intramuscular administration.

§00270} Pharmaceutical preparations suitable for topical administration include liquid or semi-liquid
preparations suitable for penetration through the skin to the site of inflammation such as gels,
lininzents, lotions, creams, cintments or pastes, and drops suitable for administration to the eye, ear
or nose. The active ingredient may comprise, for topical administration, from 0.001% to 10% w/w,
for instance from 1% to 2% by weight of the formulation. It may however comprize as muck as
10% wiw but preferably will comprise less than 5% w/w, more preferably from 8.1% to 1% w/w of
the formulation

[00271] Pharmaceutical preparations for administration by inhalation are conveniently delivered from an
insuffiator, nebulizer pressurized packs or other convenient means of delivering an aerosol spray.
Pressurized packs may comprise a suitable propellant such as dichlorodifiuoromethane,
wrichioroflucromethane, dichlorotetrafluoroethane, carbon dioxide or other snitable gas. In the case
of 8 pressurized aerosol, the dosage unit may be determined by providing 2 valve to defiver 2
metered amount. Alternatively, for administration by inhalation or insufflation, phasmaceutical
prepasaiions may take the form of & dry powder composition, for example a powder mix of the
compound and a suitable powder base such as lactose or starch. The powder composition may be
presented in unit dosage form, in for example, capsules, cartridges, gelatin or blister packs from
which the powder may be administered with the aid of an inhalator or insufflator.
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{0G272] It should be understood that in addition to the ingredients particularly mentioned above, the
compounds and compositions described herein may include other agents conventional in the art
" having regard to the type of formmulation it question, for example those suitable for oral
administration may include flavoring agents,

Formelations

{00273} The compounds or compositions described herein can be delivered in a vesicle, such a3 a liposome.
The compounds and phanmaceutical compositions described herein can also be delivered in a
controled release system, or a controlied release system can be placed in proximity of the
therapeutic target. In one embodiment, 2 pump may be used.

[60274] The pharmaceutical compositions described herein can also contain the active ingredient in a form
suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions,
dispersible powders or granules, emulsions, hard or soft capsules, or syrups or elizirs. Compositions
intended for oral use are optionally prepared according to known method, and such compositions
may contain one or more agents selected from the group consisting of sweetening agents, favoring
agents, cojoring agents and preserving agents in order to provide pharmaceutically elegant and
palatable preparations. Tablets contain the active ingredient in admixture with nos-toxic
vhanmaceutically acceptable excipients which are suitable for the manufacture of tablets. These
excipients may be, for example, inert diluents, such as calcium carbonate, sodium carbonate,
lactose, calcium phosphate or sodium phosphate; granulating and disintegrating agents, such as
microcrystalline cellulose, sodium orosscarmellase, com starch, or alginic acid; binding agents, for
example starch, gelatin, polyvinyl-pyrrolidone or acacie, and lubricating agenis, for example,
magnesinrn stearate, stearic acid or tale, The tablets may be un-costed or coated by known
techniques to mask the taste of the drug or delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustzined action over a longer period. For example, a
water soluble taste masking material suck as hydroxypropylmethyl-cellujose or
hydroxypropyleellulose, or a time deiay material such as ethyl celiulose, or cellulose acetate
butyrate may be emploved es appropriate, Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredient is mixed with an inert solid diluent, for example,
calcium carbonate, caleium phosphate or kaolin, or as sofi gelatin capsules wherein the active
ingredient is mixed with water soluble carrier such as polyethyleneglycol or an ¢il medium, for
example peanut i, liguid paraffin, or olive oik.

{00275} Aqucous saspensions contain the active material in admixture with excipients suitable for the
manufacture of aquecus suspensions. Such excipients are suspending agents, for example sodium
carboxymethylceliulose, methyleellulose, hydroxypropylmethyl-cellulose, sodium alginate,
polyvinyl-pyrrolidone, gum tragacanth end gum acacia; dispering or wetting agents may be a
naturally-occurring phosphatide, for example lecithin, or condensation products of an alkylene
oxide with fatty acids, for example polyoxyethylenc stearate, or condensation products of ethylene
oxide with long chain aliphatic alcohols, for example heptadecaethylene-oxycetanol, or
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condensation products of ethylene oxide with pariial esters derived from fatty acids and a hexitol
mch as polvoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partiai esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan
monoojeate. The aqueous suspensions may also contain one or more preservatives, for example
ethyl, or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents,
and one or more sweetening agents, such as sucrose, saccharin or aspartame.

[80276] Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic solvents,
The pharmaceutice! compositions may, if desired, contain additional ingredients such as flavorings,
binders, excipients and the like. Thus for oral administration, tablets containing various excipients,
such as citric acid may be employed together with various disintegrants such as starch, alginic acid
and certain complex silicates and with binding agents such as sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and tale are
often useful for tableting purposes. Solid compositions of a similar type may aleo be employved in
soft and hard filled gelatin capsules. Preferred materials, therefore, inchude lactose or milk sugar
and high molecular weight polyethylene glycols. When aqueous suspensions or elixirs are desired
for oral administration the active compound therein may be combined with various sweetening or
flavoring agents, coloring matters or dyes and, if desired, emulsifying agents or suspending agents,
together with diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof,

§00277} Oily suspensions may be forrnulated by suspending the active ingredient in a vegetable oil, for
example arachis oil, olive oil, sesame oil or coconut oil, or in mineral oil such as hquid paraffin,
The oily suspensions may contain a thickening agent, for example beeswax, hard paraffin or cetyl
alcohol. Sweetening agetts such as those set forth above, and flavoring agents may be added to
provide z palatable oral preparation. These compositions may be preserved by the addition of an
anti-oxidant such as butylated hydroxyanisol or alpha-tocopherol,

[00278] Dispersible powders and granules suitable for preparation of an agueous suspension by the addition
of water provide the active ingredient in admixture with a dispersing or wetting agent, suspending
agent and one or more preservatives, Suitable dispersing or wetting agents and suspending agents
are exemplified by those already mentioned above. Additional excipients, for example sweetening,
flavoring and coloring agents, may also be present. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.

[60279] Pharmaceutical compositions may also be in the form of oil-in-water emulsions, The oily phase
may be a vegetable oil, for cxampie olive oil or arachis oil, or a mineral oil, for example liquid
paraffin or mixtures of these. Suitable emulsifying agents may be naturally-occurring phosphatides,
for example soy bean lecithin, and esters or partial esters derived from fatty acids and hexitol
anhydrides, for example sorbitan monooleate, and condensation products of the said partial esters
with ethylene oxide, for example polyoxyethylene sorbitan monooleate, The emulsions may also
contain sweetening agents, flavoring agents, preservatives and antioxidants.
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{06286] Syrups and elixirs may be formulated with sweetening agents, for example glycerol, propylene
glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a preservative,
flavoring and coloring agents and antioxidant.

{03281} Pharmaceutical compositions may be in the form of a sterile injectable aqueous sclution. Among
the accepiable vehicles and solvents that may be employed are water, Ringer’s solution end isotonic
sodinm chloride solution. The sterile injectable preparation may also be # sterile injectable oil-in-
water microemulsion whers the active ingredient is dissolved in the oily phase. For example, the
active ingredient rozy be first dissolved in & mixture of soybean oil and lecithin. The il solution
then introduced into 2 water and glycerol mizxture and processed o form a microemulsion. The
injectable solutions or microerguisions may be introduced into an individual’s blood-stream by
local bolus injection. Alternatively, it may be advantageous to administer the solution or
microemulsion i such a way as 1o maintain a constant circulating concentration of the instant
compound. In order to maintain such a constant concentration, a continuous intravenous delivery
device may be utilized. An example of such a device is the Deltec CADD-PLUS™ model 5400
intravenous pump. The pharmaceutical compositions may be in the form of a sterile injectable
agueous or oleagenous suspension for intramuscular and subcutaneous administration. This
suspension may be formulated according to the known art using those snitable dispersing or wetiing
agents and suspending agents which have been mentioned above. The sterile injectable preparation
may also be a sterile injectable solution or suspension in a non-toxic parenterally-acceptable dituent
or solvent, for example as a solution in 1,3-butane diol. In addition, sterile, fixed oilsare
conventionally emnployed a3 a solvent or suspending medium. For this purpose any bland fixed oil
may be employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic
acid find use in the preparation of injectables.

j860282] Pharmacentical compositions may also be administered in the form of suppositories for rectal
adminisiration of the drug. These compositions can be prepared by mixing the aclive ingredient
with a suitable non-imitating excipient which is solid at ordinary temperatures but liquid at the
rectal temperatare and will therafore melt in the rectum to release the drug. Such materials include
cocoa buiter, glycerinated gelatin, hydrogenated vegetable oils, mixtures of polyethylenc glycols of
various molecular weights and fatty acid esters of polyethylene glycol.

[0283] For topica! use, creams, ointments, jellies, solutions or sugpensions, etc., containing a compound or
composition of the invention can be used. As used herein, topical application can inciude mouth
washes and gargles.

[06284] Pharmaceutical compositions may be administered in intranasal form via topical use of suitable
intranasal vehicles and delivery devices, or via transdermal routes, using transdermat skin paiches.
To be administered in the form of 2 transdermal delivery system, the dosage administration will, of
course, be continuous rather than ntermitbent throughout the dosage regimen.

[80285] The formulations may conveniently be presented in unit dosage form and may be prepared by any
of the methods well known in the art of pharmacy. All methods inchude the step of bringing into
association a compound of the subject invention or a pharmaceutically acceptable salt, ester,
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prodrug or solvate thereof ("active ingredient”) with the carrier which constitutes one or more
accessory ingredients. In general, the formulations are prepared by uniformly and intimately
bringing into association the active ingredient with liquid carriers or finely divided solid carriers or
both and then, if necessary, shaping the product into the desired formulation.

Dosage Forms

[60286] The pharmaceutical composition may, for example, be in a form suitable for oral administration as
a tablet, capeule, pill, powder, sustained release formulations, solution, suspension, for parenteral
injection as a sterile solution, suspension or emulsion, for topical administration as an ointment or
cream or for rectal administration as a suppository. The pharmaceutical composition may be in uanit
dosage forms suitable for single administration of precise dosages. The pharmacentical composition
may include a conventional pharmaceutical carrier or excipient and a compound according to the
invention as an active ingredient, In addition, it may include other medicinal or pharmaceutical
agents, carriers, adjuvants, etc.

60287} Exemplary parenteral administration forms inciude soluiions or suspensions of active compounds in
sterile aqueous solutions, for example, aqueous propylene glycol or dextrose solutions. Such dosage
forms can be suitably buffered, if desired.

BDoses

[00288] The amount of pharmaceutical composition administered will firstly be dependent op the mammal
being treated. In the instances where pharmacentical compositions are administered to a human
individual, the daily dosage will normally be determined by ihe prescribing physician with the
dosage generally varying according 1o the age, sex, diet, weight, general health and response of the
individual, the severity of the individual’s symptoms, the precise indication or condition being
treated, the severity of the indication or condition being treated, time of administration, route of
administration, the disposition of the composition, rate of excretion, drug combination, and the
discretion of the prescribing physician. Also, the route of administration may vary depending on the
condition and its severity, Preferably, the pharmaceutical composition is in unit dosage form. In
such form, the preparation is subdivided into unit doses containing appropriate quantities of the
active component, e.g., s effective amount to achieve the desired purpose. Determination of the
proper dosage for a particular situation is within the skill of the art. Generally, treatment is initiaied
with smaller dosages which are less than the optimam dose of the compound. Thereafier, the
dosage 13 increased by small amounts uot] the optimum effect under the circumstances is reached.
For convenience, the total daily dosage may be divided and administered in portions during the day
if desired. The amount and frequency of administration of the compounds described herein, and if
applicable otber therapeutic agents and/or therapies, will be regulated according to the judgment of
the attending clinician {physician) considering such faeiors as described above. Thus the amount of
pharmaceutical composition to be administered may vary widely, Adminisiration may occur in an
amount of between about 0.001 mg/kg of body weight 1o about 180 mg/kg of body weight per day
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{administered in single or divided doscs), more preferably at least about 0.1 mg/kg of body weight
per day. A particular therapeutic dosage can include, e.g., from about 0.01 mg to about 7000 mg of
compound, and preferably includes, e.g., from about 0.05 mg to about 2500 mg. The quantity of
active compound i 2 unit dose of preparation may be varied or adiusted from about 0.1 mg to 1000
mg, preferably from about 1 myg io 300 mg, more preferably 10 mg to 200 mg, sccording to the
particular application. In some instances, dosage levels below the lower limit of the aforesaid range
may be more than adequate, while in other cases still larger doses may be employed without
causing any harmful side effect, e.g. by dividing such larger doses into several small doses for
administration throughout the day. The arsount administered will vary depending on the particular
ICs; value of the compound used. In combinational applications in which the compound is not the
sole therapy, it may be possible to admindster lesser amounts of compound and still have therapeutic
or prophylactic effect.

Combination Therapies

{00289) The compounds described herein or a pharmaceutically acceptable salt, solvate, polymorph, ester,
tauiomer or prodmg thereof may be administered as a sole therapy. The compounds described
herein or a pharmaceutically acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof
may also be administered in combination with another therapy or therapies.

[88290] For example, the therapeutic effectiveness of one of the compounds described herein may be
enhanced by administration of an adjuvant (i.e., by itsell the adjuvant may only have minimal
therapeutic benefit, but in combination with another therapeutic agent, the overall therapeutic
benefit to the individual is enhanced). Or, by way of example only, the benefit experienced by an
individual may be increased by administering one of the compounds described herein with another
therapeutic agent {which also includes a therapeutic regimen) that also has therapeutic benefit. By
way of example only, in a treamment for gout involving administration of one of the compounds
described herein, increased therapeutic benefit may resuit by also providing the individual with
another therapeutic agent for gout. Or, by way of example only, if one of the side effects
expetienced by an individual upon receiving one of ithe compounds described herein is nauses, then
it may be appropriate to administer an anti- nausea agent in combination with the compound. Or,
the additional therapy or therapies may include, but are not limited to physiotherapy,
psychotherapy, radiation therapy, application of compresses to a discased area, rost, altered diet,
end the like. Regardless of the disease, disorder or condition being wreated, the overall benefit
experienced by the individual may be additive of the two therapies or therapeutic agents or the
individual may experience a synergistic benefit,

[00291] En the instances where the compounds described herein are administered in combination with other
therapeutic agents, the compounds described herein need not be administered in the same
pharmaceutical composition as other therapeutic agents, and may, because of different physical and
chemical characteristics, be administered by a different route. For example, the
compounds/compositions may be administered orally to generate and maintain good blood levels
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thereof, while the other therapeutic agent may be administered intravenously. Thus the compounds
described herein may be administered concuerently (e.g., simultancously, essentially simultaneously
or within the same treatment protocol), sequentially or dosed separately to other therapeutic agents.
The initial administration can be made according to established protocols known in the art, and
then, based upon the observed effects, the dosage, modes of administration and times of
administration can be modified by the skilled clinician.

[00292) The particular choice of compound and other therapeutic agent will depend upon the diagnosis of
the attending physicians and their judgment of the condition of the individua! and the appropriate
treatment protocol. In some embodiments, the additional agent is a URAT 1 inhibitor, 2 xanthine
oxidase inhibitor, 8 xanthine dehydrogenase, a xanthine oxidoreductase inhibitor, & purite
pacleoside phosphoryiase (PNP) inhibitor, 2 uric acid transporter inhibitor, a glucose tansporter
{GLUT) inhibitor, a GLUT-9 inhibitor, a solute carrier family 2 (facilitated glucose transporter),
member 9 (SLCZAY) inhibitor, an organic anion trapsporter (OAT) inhibitor, an OAT-4 inhibitor,
or combinations thereof, In certain instances, URAT 1 is an ion exchanger that mediates urate
transportation, In certain instances, URAT I mediates vrate transportation in the proximal tubule. In
certain instances, URAT 1 exchanges urate in a proximal tubule for lactate and nicotinate. In certain
instances, xanthine oxidase oxidizes hypoxanthine to xapthine, and further to uric acid. In certain
instances, xanthine dehydrogenase catalyzes the conversion of xanthine, NAD", and H,0 into urate,
NADH, and H'. In 2ome embodiments, the additional agent is allopurinol, febuxostat (2-(3-cvano-
Aeisobuloxyphenyl)-4-methyl- ] 3-thiazole-3-carboxylic acid), FYX-081 (4-{5-pyridin-4-yl- 1H.
[1,2 dliriazol-3~y])pyridine-2-carbonitrile}, probenecid, sulfinpyrazone, benzbromarone,
acetaminophen, steroids, nonstercidal anti-inflammatory drugs (NSAIDs), adrenocorticotropic
bkormone (ACTH), colchicine, 2 glucorticoid, an adrogen, a cox-2 inhibitor, a PPAR agonist,
paproxen, sevelamer, sibutmaine, troglitazone, proglitazone, another uric acid lowering agent,
fosartan, fibric acid, benziodarone, salisylate, anlodipine, vitamin C, or combinations thereof.

Ty,

Fabuxostai FYX-051

Diseases

[00293] Described herein are methods of treating a digease in an individual suffering from said disease
comprising administering to said individual an effective amount of a composition comprising g
compound disclosad herein or a pharmaceutically acceptable salt, sobvate, polymorph, ester,
taniomer or prodrug thereof.

[#0294] Also described herein are methods of preverning or delaying onset of a disease in an individual at
risk for developing said disease comprising administering to said individual sn effective amount 1o
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prevent or delay onset of said disease, of a compasition comprising a compound disclosed herein or
a pharmaceuticaily acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof.

[60295] Further described herein are methods for the prophylaxis or treatmient of any disease or disorder in
which aberrant levels of uric acid plays a role including, without limitation: hyperuricemia, gout,
gouty arthritis, inflammatory arthritis, kidney disease, nophrolithiasis (kidney stones), joint
inflammation, deposition of urate crystals in joints, urolithiasis (formation of calculus in the urinary
tract), deposition of urate crystals in renal parenchyma, Lesch-Nyhan syndrome, Kelley-Seegmiller
syndrome, gout flare, tophaceous gout, kidney failure, or combinations thereof in 2 human or other
mammal. The methods disclosed herein extend o such a nse and to the use of the compounds for
the manufacture of a medicament for treating such diseases or disorders. Furiher, the methods
disclosed herein extend to the administration to a buman an effective amount of a compound
disclozed herein for ireating any such disease or disorder.

[0296) Individuals thai can be Wreated with the compounds described herein, of a pharmaceutically
acceptable salt, ester, prodrug, solvate, hydrate or derivative of said compounds, according to the
methods of this invention include, for example, individuals that have been diagnosed as having
gout, gouty arthritis, inflammatory asthritis, kidney disease, nephrolithiasis (kidney stones), joint
inflammation, deposition of urate crystals in joints, urolithiasis (formation of calculus in the urinary
tract), deposition of urate crystals in renal parenchyma, Lesch-Nyhan syndrome, Kelley-Seegmilier
syndrome, gout flare, tophacecus gout, kidney failure, or combinations thereof,

{60297 In some embodiments, an individeal having an sberrant uric acid level is administered an amount of
at deast one compound disclosed herein sufficient to modulate the aberrant uric acid level {e.g., o a
medically-sccepiable level). In some embodiments, an individual reated with the compounds
disclosed herein displays aberrant uric acid levels wherein the uric acid levels in blood exceed a
medically-accepted range (i.., hyperuricemia). In some embodiments, an individual treated with
the compounds disclosed herein displays abemant uric acid levels wherein uric acid levels in the
Blood exceed 360 pmol/L (6 mg/dL) for a female individual or 460 pmol/L (6.8 mg/dL) for a male
individual, In some embodiments, an individual treated with the compounds disciosed herein
displays aberrant uric acid levels whersin uric avid levels in urine exceed a medically-accepted
range {i.¢., hypenricosuria), In some emabodiments, an individual froated with the componnds
disclosed herein displays aberrant uric acid levels wherein uric acid levels in urine exceed 800
meg/day (in 2 male individual) and greater than 750 mg/day (in a female individuat}.

[66298] In some embodiments, an individual treated with the compounds disclosed herein (1} displays
aberrant uric acid levels, and (2} suffers from a cardiovascular disorder. in some embodiments, ar
individual treated with the compounds disclosed herein (1) displays aberrant uric acid levels, and
{2) suffers from an aneurysm; angina; atherosclerosis; a stroke; cerebrovascular disease; congestive
heart failure; coronary artery disease; and/or a myocardial infarction. In some embodiments, an
individual treated with the compounds disclosed herein (1) displays aberrant uric acid levels, and
(2) displays (a)} c-reactive protein (CRP) levels above ebout 3.0 mg/L; (b) homocysteine levels
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above about 15,9 mmol/L; (¢) LDL levels above about 160 mg/dL; (d) HDL levels below about 40
mg/dL; and/or {g} serum creatinine levels above about 1.5 mg/dL,

[09299] In some embodiments, an individual treated with the compounds disclosed herein (1) displays
aberrant uric acid levels, and (2) suffers from diabstes, In some embodiments, an individoal treated
with the compounds disclosed herein (1} displays aberrant uric acid levels, and (2) suffers from
Type I diabetes. In some embodiments, an individual treated with the compounds disciosed herein
(1) displays aberrant uric acid levels, and (2) suffers from Type H diabotes. In some embodiments,
an individual treated with the compounds disclosed herein (1) displays aberrant uric acid levels, and
(2) suffers from a loss of beta cells of the islets of Langerhans in the pancreas. In some
embodiments, an individual treated with the compounds disclosed herein (1) displays aberrant uric
acid levels, and (2) suffers from insulin resistance and/or reduced insulin sensitivity. In some
exnboditaents, an individual treated with the compounds disclosed herein (1) displays aberrant uric
acid levels, and (2) displays {5} & fasting plasma glucose level 2126 mg/dL.; (b) a plasma glucose
level 2200 mp/dL two hours afier a glucose tolerance test; and/or (<) symptoms of hypergiycemia
and casueal plasma glucose fevels 2200 mg/dL (11.1 mmol/1).

[00300] In some embodiments, an individual treated with the compounds disciosed herein (1) displays
aberrant uric acid levels, and (2} suffers fom metabolic syndrome. In some embodiments, an
individual treated with the compounds disclosed herein (1) displays aberrant uric acid levels, and
{2) suffers from {(a) diabetes mellitus, impaired glucose tolerance, impaired fasiing glucose and/or
insulin resistance, (b) at least two of (i) blood pressure; 2140/90 mmbg; (i) dyslipidacmia;
triglycerides (TG): =1.695 mmol/L and high-density lipoprotein cholesterol (HDL-C) <0.9
mmol/L (male), 1.0 mmol/L (female); (iii) central obesity: waist:hip ratio > 0.90 {male); > 0.85
(female), and/or body mass index > 30 kg/m?2; and (iv) microalbuminuria: urinary albumin
excretion ratio =20 mg/min or albumin:creatinine ratio =30 mg/g. In some embodiments, an
individual treated with the compounds disclosed herein (1} displays aberrant uric acid levels, and
(2) suffers from insulin resistance (Le., the top 25% of the fasting insulin values among nog-
diabetic individualg) and (b} at least two of (i) central obesity: waist circomference 294 cm {male),
>80 cm {female); (if) dyslipidaemia: TG 22.0 mmol/L and/or HDL-C < 1.0 mmol/L, or treated for
dyslipidaemia; (fii} hypertension: blood pressure 2140/90 mmHg or antihypertensive medication;
and (iv) fasting plasma glucose 26.1 mmol/L. In some embodiments, an individual treated with the
compounds disclosed herein {1) displays aberrant uric acid levels, and (2} displays at least three of
{a) elevated waist circurnference: Men 240 inches (men) and 235 inches (women); (b) elevated
triglycerides: 2150 mg/dL; {c) reduced HDL: < 40 mg/dL. (men) and < 50 mg/dl. (women); {d)
elevated blood pressure: =130/85 min Hg or use of medicadon for hypertension; and (¢) elevated
fasting glucosa: =00 mg/dL (5.6 mmol/L) or use of medication for hyperglycemia.

[00301] In some embodiments, an individual treated with the compounds disclosed herein {1) displays
aberrant uric acid levels, and {2) suffers from kidney disease or kidney failure. In some
embodiments, an individual treated with the compounds disclosed herein (1) dispiays aberrant uric
acid levels, and (2} displays oliguria {decreased urine production. In some emsbodiments, an
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individual treated with the compounds disclosed herein (1) displays aberrant uric acid levels, and
{2) produces less than 400 mL per day of vrine {adulis}, produces less thar 0.5 mL/kg/h of urine
{children), or produces less than 1 mL/kg/h of wrine (infents).
URIC ACID

{09362] In certain instances, purines (adenine, guanine), derived from food or tissue turnover (cellular
nucleotides undergo contintous turnover), are catabolized in humans to their final oxidation
product, uric acid. In certain instances, guanine is oxidized to xanthine, which is e is forther
oxidized to uric acid by the action of xanthine oxidase; adenosine is converted t inosine which is
further oxidized to hypoxanthine. In certain instances, xanthine oxidase oxidizes hypoxanthine to
xanthine, and further to uric acid. In certain instances, as part of the reverse process, the enzyme
hypoxanthine-guanine phosphoribosyltransferase (HGPRT) salvages guanine and hypoxanthine.
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{00363] In certain instances, the keto form of uric acid is in equilibrium with the enol form which loses a
proton at physiological pH to form urate, In certain instances, (e. g., under serum conditions (pH
" 7.40, 37°CY), about 98% of uric acid is ionized as the monosodium urate salt. In certain instances,
urate is & strong reducing agent and potent antioxidant. In humans, about half the antioxidant

capacity of plasma comes from uric acid,
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[80304} in certain instances, most uric acid dissolves in biood and passes to the kidneys, where it is excreted
by glomerular filtration and tubular secretion. In certain instances, a substantial fraction of uric acid
is reabsorbed by the renal tubules. One of the peculiar characteristics of the uric acid transport
system is that, although the net activity of tubular function is reabsorption of uric acid, the molecule
is both secreted and reabsorbed during its passage through the nephron. In certain instances,
reabsorption dominates in the ST and 53 segmemts of the proximal tubule and secretion dominates
in the 52 segment. In certain instances, the bidirectional transport results in drugs that inhibit uric
acid transport decreasing, rather than increasing, the excretion of uric acid, comprotnising their
therapeutic usefulness. In certain instances, normal uric acid levels in human adults (5.1 +/- 0.93
mg/dL) are close o the limits of urate solubility (~7 mg/dl. at 37°C), which creates a delicate

68



WG 2009/070740 PCT/TIS2008/084988

physiologic urate balance. In certain instances, the aormal uric acid range for females is
approximately 1 mg/dL below the male range.
HYPERURICEMIA

[00305] In certain instances, hyperaricemia is characterized by higher than normal blood levels of uric acid,

sustained over long periods of time. In certain instances, increased blood urate levels may be due to
enhanced uric acid production (~10-20%) and/or reduced renal excretion {~80-90%) of uric acid. In
certgin instances, causes of hyperuricemia may include:

Obesity/weight gain

Excessive alcohol use

Excessive dietary purine intake (foods such as shelifish, fish roe, scallops, peas lentils, beans and red
meat, particularly offal - brains, kidneys, tripe, liver)

Certain medications, including low-dose aspirin, diuretics, niacin, cyclosporine, pyrazinamide,
ethambutol, some high blood pressure drugs and some cancer chemotherapeutics,
immunosuppressive and cytotoxic agents

Specific disease states, particularly those associated with a high cell turnover rate (such as
malignancy, leukemia, lytnphoma or psoriasis), and also including high blood pressure,
hemoglobin disorders, hemolytic anemia, sickle cell anemia, various nephropathies,
myeloproliferative and lymphoproliferative disorders, hyperparathyroidism, renal discase,
conditions associated with insulin resistance and diabetes mellitus, and in transplant recipicnts, and
possibly heart disease

Infrerited enzyme defects

Abnormal kidney function (e.g. increased ATP turn over, reduced glomerular urate filtration)

Exposure to lead (plumbism or “saturnine gout”)

[00306] In certain instances, hyperuricemia may be asymptomatic, though is assoctated with the following

conditions:

Gout

Gouty arthritis

Urie acid stones in the urinary tract (wrolithiasis)

Deposits of uric acid in the goft tissue (tophi)

Deposits of vric acid in the kidneys (uric acid nephropathy)

Impaired kidney function, possibly leading to chronic and acute renal failure
Gour

Prevalence
[@0307] The incidence of gout has increased over the past two decades and, in the United States, affoots as

much as 2. 7% of the population aged 20 vears and older, totaling over 5.} million American adults.
Gout is more copumon in men than women, (3.8% or 3.4 million mon vs. 1.6% or 1.7 million
women), typically affecting men in their 40's and 50's (although gout attacks can ocour afler
puberty which sees an increase in uric acid levels). An increase in prevalence of gowt from 2.9 1o

3.2 per 1000 in the time period 1990 to 1299 was observed, with most of the increase accurring in
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those over the age of 65. Gout attacks are more comsnon in women afler menopause. In certain
instances, gout is one of the most common forms of arthritis, accounting for approximately 5% of
all arthritis cases. In certain instances, kidney failure and urolithiasis cccur in 10-18% of individuasls
with gout and are common sources of morbidity and mortality from the disease.

Leading canses

{86308} 1In most cases, gout is sssociated with hyperuricemia. In certain instances, individuals suffering
from gout excrete approximately 40% less uric acid than nongouty individuals for any given plasma
urate concentrations. In certain instances, urate levels increase vntil the saturation point is reached.
In certain instances, precipitatiop of urale crystals occurs when the saturation point is reached. In
certain instances, these hardened, crystailized deposits {tophd) form in the joints and skin, causing
joint inflammation {arthritis). In certain instances, deposits are be made in the joint fluid (synovial
fluid) and/or joint lining (synovial lining). Cornmon areas for these deposits are the large toe, feet,
ankles and hands (less common areas include the ears and eyes), In certain instances, the skin
around ap affected joint becomes red and shiny with the affected area being tender and painful to
touch. In certain instances, gout attacks increase in frequency. In certain instances, untreated acute
gout attacks lead to permanent joint damage and disability. In certain instances, tissue deposition of
urate leads to: acie inflammatory arthritis, chronic arthritis, deposition of urate crystals in renal
parenchyma and wrolithiasis. In certain instances, the incidence of gouty arthriks mereases 5 fold in
individuals with serum urate levels of 7 to 8.9 mg/dL. and up to 50 fold in individuals with levels >
Sing/dL (530pmol/L). In cenain instances, individuals with gout develop renal insufficiency and
end stage renal disease (i.e., “gouty aephropathy”). In certain instances, gouty nephropathy is
characterized by a chronic interstitial nephropathy, which is promoted by meduliary deposition of
monosodinm urate. .

100309} In certain instances, gout includes painful attacks of acute, monarticular, inflammatory arthritis,
deposition of urate crystals in joints, deposition of urate crystals in renal parenchyma, urolithiasis
{formation of calculus in the urinary tract), and nephrolithiagis (formation of kidney stones). In
certain instances, secondary gout oceurs in individuals with cancer, particularly leukemia, and those
with other blaod disorders (e.g. polycythemia, myeloid metaplasia, ete).

Symptoms

[0G3E6] In certain insiances, atlacks of gout develop very quickly, frequently the first attack occurring at
night. In certain instances, symptoms include sudden, severe joint pain and extreme tenderness in
the joint area, joint swelling and shiny red or purple skin around the joint. In certain instances, the
attacks are infrequent iasting 5-10 days, with no symptoms between episodes. In certwin instances,
attacks become more frequent and may last longer, especially if the disorder is not controlied, In
certajn instances, episodes damage the affected joine(s) resulting in stiffness, swelling, limited
motion and/or persistent mild to moderate pain

Treatment

[#0311] In certain instances, gout is freated by lowering the production of uric acid. In cerisin instances,
gout is treated by increasing the excretion of uric acid. In certain instances, gout is treated by
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URAT 1, xanthine oxidase, xsnthine dehydrogennse, xanthine oxidoreductase, & purine nucleoside
phosphorylase (FNP) inhibitor, & uric acid tansporter (URAT) inhibitor, & glucose transporter
{GLUT) mhibitor, a GLUT-¢ inhibitor, a solute carrier family 2 (facilitated glucoss transporter),
member © {SLC2ZA9) inhibitor, an organic anion transporter {OAT) inhibitor, an OAT4 iphibitor,
or combinations thereof. In general, the goals of pout freatment are to i) reduce the pain, swelling
and duration of an acute antack, and ii) prevent funmwe attacks and joint damage. In certain instances,
gout attacks are treated successfully using a combination of treatrnenis. In certain instances, gout is
one of the most treatable forms of arthritis,

{60312} ) Treating the gout attack. In certain instances, the pain and swelling associated with an acute
attack of gout can be addressed with medications such as acetaminophen, steroids, nonsteroidal
anti-inflammatory drizgs (NSATDs), adrenocorticotropic hormone (ACTH) or colchicine. In certain
instances, proper medication controls gout within 12 to 24 hours and treatment is stopped after a
few days. In certain instances, medication 15 used in conjunction with rest, increased fiuid intake,
ice-packs, elevation and/or protection of the affected arca/s. In certain instances, the
aforementioned ireatments do not prevent recurrent aitacks and they do not affect the underiving
disorders of abnormal uric acid metabolism.

[00313] ii} Preventing future qitacks. Tn certain instances, reducing serum uric acid levels below the
saturation level is the goat for preventing further gout attacks. In some cases, this is achieved by
decreasing uric acid production {e.g. allopurinol), or increasing uric acid excretion with uricosuric
agents (e.g. probenecid, sulfinpyrezone, benzbromarone).

[04314] In certain instances, allopurinel inhibits vric acid formation, resuiting in a reduction in both the
serum and urinary vric acid levels and becomes fully effective after 2 to 3 months,

Guaning
\
HNK%N H‘{‘EIF},) Xanthine —H~ Urate
& 7 -
N N~ N Hypoxanthine
H Al(" Inhibilted )

Allopurinot Hypoxanthing by Allopurino)
In certain instances, allopurinol is & structural snalopue of hypoxanthine, (differing only in the
transposition of the carbon and nitrogen atoms at positions 7 and 8), which inhibits the action of
xanthine oxidage, the enzyme responsible for the conversion of hypoxanthine to xanthine, and
xanthine to uric acid. In certain instances, it is metabolized to the corresponding xanthine analogue,
alloxanthine (oxypurinol), which is also an inhibitor of xanthine oxidage. In certain instances,
alloxanthine, though more potent ip inhibiting xanthine oxidase, is iess pharmaceutically acceptable
due to low oral bioavailability. In certain instances, fatsl reactions due to hypersensitivity, bone
marrow suppression, hepatitis, and vasculitis have been reported with Allopurinol. In certain
instances, the incidence of side effects may total 20% of all individuals trested with the drug.
Treatment for disorders of uric acid metabolism has not evolved significantly in the following two
decades since the introduction of allopurinol.

06315} In certain instances, Uricosuric agents (e.g., probenecid, sulfinpyrazone, and benzbromarone)
increase uric acid excretion, In certain instances, probenecid canses an increase in uric acid
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00316

{00317

[06318)

secretion by the renal tubules and, when used chronically, mobilizes body stores of urate. In certain
instances, 25-50% of individuals treated with probenecid fail to achieve reduction of serum uric
acid levels < 6 mg/dL. In certain instances, insensitivity to probenecid results frome drug
intolerance, concomitant salicyiate ingestion, and rensl émpairment, In certain instances, one-third
of the individuals develop intolerance to probenecid. In certain instances, administration of
uricosuric agents also resuits in urinary calculys, gastrointestina} obstruction, jaundice and anemia,
PLUMBISM OR “SATURNINE GOUT"

In certain instances, sxcessive exposure to lead (lead poisoning or plumbism) results in “saturnine
gout,” a lead-induced hyperaricemia due 1o lead inhibition of wbular vrate transport causing
decreased renal excretion of uric acid. In certain instances, more than 50% of individuals suffering
from lead nephropathy suffer from gout. In certain instances, acute attacks of saturnine gout occur
in the knee more frequently than the big toe. In certain instances, renal disease is more frequent and
raore severe in saturnine gout than in primary gout. In certaim instances, freatment consists of
excluding the individual from further exposure to lead, the use of chelating agents to remave iead,
and control of acute gouty arthritis and hyperuricaernia. I certain instances, safurmine gout is
characterized by less frequent attacks thean primary gout. In certain instances, lead-associated gout

. ocowrs in pre-menopausal women, an unconnon occurTence in non lead-associated gout.

LESCH-NYHAN SYNDROME

In certain instances, Lesch-Nyhan syndrome (LNS or Nyhan's syndrome} affects about one in
100,000 live births. In certain instances, LNS is caused by & genetic deficiency of the enzyme
hypoxanthine-guanine phosphoribosyliransferase (HGPRT). In certain instances, LNS is an X-
tinked recessive disease. In certain instances, LNS is present at birth int baby boys. In certain =~
instances, the disorder leads 10 severe gout, poor muscle control, s0d moderate mental retardation,
which appear in the first year of life. In certain instances, the disorder also results in self-mutilating
behaviors (e.g., lip and finger biting, head banging) beginning in the second year of life. In certain
instances, the disorder also results in gout-like swelling in the joints and severe kidney problems. In
certain instances, the disorder leads neurological symptoms include facial grimacing, involuntary
writhing, and repetitive movements of the arms and legs similar to those szen in Huntington's
disease. The prognosis for individuals with NS is poor, In certain instances, the life expectancy of
an untreated individual with NS is less than about 5 years. In certain instances, the Hfe expectancy
of a treated individual with LNS is greater than about 40 vears of age.

HYPERURICEMIA AND OTHER DISEASES

It ceriain ingtances, hyperuricemia is found in individuals with cardiovascular disease (CVD)
and/or renal disease, In certain instances, hyperuricemia is found in individuals with
prehyperiension, hypertension, increased proximal sodium reabsorption, microalbuminuria,
profeimuria, kidney disease, obesity, hypertriglyceridemia, low high-density lipoprotein cholesterol,
yperinsulinemia, hyperleptinemia, hypoadiponectinemia, peripheral, carotid and coronary artery
disease, atherosclerosis, congenative heart failure, stroke, tmmor lysis syndrome, endothelial

dysfunction, oxidative siress, elevated renin levels, elevaied endothslin levels, and/or elevated C-
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reactive protein levels. In certain instances, hyperuricemis is found in individuals with obesity (e.g.,
central obesity), high blood pressure, hyperlipidemia, and/or impaired fasting glucose. In certain
instances, hyperuricemia is found in individuals with metabolic syndrome. In certain instances,
gouty arthritis is indicative of an increased risk of acute myocardial infarction. In some
embodimentz, administration of the compounds described herein to an individual are useful for
decreasing the likelihood of & clinical event associated with & discase or condition linked to
hyperuricemia, including, but not limited to, prehypertension, hypertension, increased proximal
sodium reabsorption, microalbuminuria, proteinucia, kidney disease, obesity, hyperirigiyceridemia,
Iow high-density lipoprotein cholesterol, byperinsutinenia, hyperleptinemia, hypoadiponectinemia,
peripheral, carotid and corotiary artery disease, atherosclerosis, congenative heart failure, stroke,
tumor lysis syndrome, endothelial dysfunction, oxidative stress, elevated renin levels, elevated
endothelin levels, and/or elevated C-reactive protein levels,

[08319] In some embodinents, the compounds described herein are adrpinistered to an individual suffering
from a disease or conditicn requiring treatment with a compound that is a diuretic. In some
embodiments, the compounds described herein are administered to an individual suffering from a
disease or condition requiring treatment with a compound that is a diuretic, wherein the diuretic
causes renal retention of urate, In some embodiments, the disease or condition is Qongestive heart
failure or essential hypertension. '

[60326] In some embodiments, administration of the conmpounds described herein to an individual are useful
for improving motility or improving quality of life,

[00321] In some embodiments, administratior of the compounds described herein to an individual is usefinl
for treating or decreasing the side cffects of cancer treatment.

[08322] In some embodiments, administration of the compounds described herein to an individual is useful
for decreasing kidney toxicity of cis-platin.

Kits

[04323] The compounds, compositions and methods described herein provide kits for the treatment of
disorders, such as the ones described herein. These kits comprise a compound, compounds or
compositions described hersin in a container and, optionally, instructions teaching the use of the kit
according to the various methods and approaches described herein. Such kits may also include
information, such as scientific literature references, package ingert materials, clinical trial results,
and/or summaries of these and the like, which indicate or establish the activities and/or advantages
of the composition, and/or which describe dosing, admunistration, side effects, drug interactions, or
other information useful to the health care provider. Such information may be based on the results
of varions studies, for example, studies wsing experimnental animels involving in vivo models and
studies based on human clinical trials. Kits described herein can be provided, marketed and/or
promoted to health providers, including physicians, nurses, pharmacists, formulary officials, and the
like. Kits may also, in some embodiments, be marketed directly to the consumer.

[06324] The compounds described herein can be wutilized for diagnostics and as research reagents. For
example, the coropounds described hegein, either alone or in combination with other compounds,
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can be used as tools in differential and/or combinatorial analyses to elucidate expression patterns of
genes expressed within celis and tissues. As one non-limuting example, cxpression patierns within
cells or tissues treated with one or more compounds are compared to control cells or tissues not
treated with compounds and the patterns produced are anelyzed for differendal levels of gene
expression as they pertain, for example, to disease association, signaling pathway, cellular
localization, expression level, size, structure or function of the genes examined. These analyses can
be performed on stimulated or unstimulated cells and in the presence or absence of other
compounds which affect expression patierns.

{00325] Besides being useful for human treatment, the compounds and formulations of the present invention
are also useful for veterinary treatment of companion animals, exotic animals and farm animals,
including mammals, rodents, and the like. More preferred animals include horses, dogs, and cats.

[00326) The examples and preparations provided below further iflustrate and exemplify the compounds of
the present invention and methods of preparing such compounds. | is to be understood that the
scope of the present invention is ret limited in any way by the scope of the following examples and
prepatations. in the following examples molecules with e single chiral center, unless otherwise
roted, exist as 2 racemic mixture. Those molecules with two or mere chiraf centers, unless
otherwise noted, exist as a racemic mixture of disstereomers. Single enantiomers/diastereomers
may be obtained by methods known to those skifled in the art.

74



WO 2009/070740 PCT/US2008/084988

EXAMPLES
I Chemical Syntheses
Example 1: 2-(4-(2,4-Dimethyi-5,6,7,8-tetrahydronaphthalen-1-yl)-5-(trifincromethyl)-4B-1,2,4-
triazok&yltmo)aceuc acid

CF’l\)‘SH A/“"\f ’L)"\if

W= W = GO

[00327] Step A: Ethyl 2-bromoacetate (68 pL, 0.611 mmol) and potassium carbonate (0.17g, 1.22 mmol)
were added to a solution of 4-(2,4-Dimethyl-5,8,7,8-ietrahydronaphthalen-1-y1}-5-{trifflucromethyl)-
4H-1,2 4-triazole-3-thiol (0.2 g, 0.611 mmol) in THF (2.44mlL). The resulting mixiure was heated
at 60°C for 18 hours, The mixture was concentrated, ethyl 2-bromoacetate (68 piL, 0.611 mmol) and
DMF {1.2mL} added, and the mixture heated at 60°C for 24 hours. Water (40ml) was added and
the mixture extracted with ethy! acetate {2x40 mL}. The combined organic extracts were washed
with brine, dried over sodium sulfate, filtered, concentrated and purified by SGC (0-50% ethyl
acetate/Hexanes) to afford ethy] 2-(4-{2,4-dimethyl-5,6,7 8-tetrahydronaphthalen-1-yi)-5-
(trifluoromethyl)-4H-1,2 detriazol-3-ylthio)acetate as & clear oil {0.137g, 54%).

160328] Step B: Lithinm hydroxide solution (1M aqueous, 0.436mL, 0.436 mmol) was added 1o 2 solution
of ethyt 2-(4-(2,4-dimethyl-5.6,7, 8-tetrahydronaphthalen- -y} 5-(trifluoromethyl}-4H-1,2 4-triazol-
3-yithis)acetate (0.09g, 0.218 mmol} in THF fmethanol/water (3/3/1, 1.5 mL) and stirred for 18h at
room tmﬁpcramrc. The crude reaction mixture was concentrated, acidified with HCl {IM agueous,
4ml), and extracted with ethyl acetate (2x3 mL). The combined organics extracts were
concentrated to afford 2-(4-(2 4-dimethyl-5,6,7.8-tetrabydronaphthalen-1-y)-5-(trifluoromethyl)-
4H-1,2 A-triazol-3-ylthio)acetic acid as an off-white foam(0.082 g, 98%).

Exsmple 2: 2-(4-(4,7-Bimethylnaphthalend-yl}-tlﬂ- .Zﬁ-triazol-S-yltbiu}acetic acid
N=N

- L E™

- &5 - &

{00329) Step A: Ethyl 2-bromoacetate (87 pL, 0.783 mmol) and Fotassium carbonate (0.216g, 1.57mmol)
were added to a solution of 4-{4,7-Dimethyinaphthalen-1-y1)}-4H-1,2 4-triazole-3-thiol (0.2 g, 0.783
mamol) in THF (3.1mL). The resulting mixture was then heated to 60°C for 1 hour, Additional DMF
{1 mL) was added and the mixture heated at 60°C for 18 howrs, Water (3mL} was added and the
mixture exiracied with ethyl acetate (3x3 mL). The combined orgenic extracts were dried over
sodium sulfate, filtered, concentrated and Purified by S$GC (0-100% EtQOAc/Hexanes) Yo afford
ethyl 2-(4-(4,7-dimethyinaphthalen-1-yl}-4H-1,2 4-triazol-3-ylthio)acetate as a clear oil (0.231g,
B6%).
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[80330] Step B: Lithium hydroxide solution (1M agueous, 0.88mL, 0.488 mmol) was added to a solution of
4 ethyl 2-(4-{4,7-dimethyinaphthalen-1-yl)-4H-1,2,4-triazo}-3-ylthiojacetate (0.15 g, 0.44 mmol) in
THF/ethanol/water (1:1:1, 7mL) and the mixture stirred for 2h at room tempersture. The crude
regetion mixture was then concentrated, acidified with HCL (1M, 3mL) and extracted with ethyl
acetate (3x5mL). The combined organics extracts were concentrated to afford 2-(4-(4,7-
dimethylnaphthalen- [-y1)-4H-1,2 4-triazol-3-yithio)acetic acid as an off-white solid (0.129 g, 94%).

Example 3: 2-(5-Bremo-d-(4-cyclopropyinaphthalen-1-yi)}-4H-1,2 4-triazel-3-yithie)-2-
meshylpropanoic acid

H NA )LSH Hy N/L, A /\)OLO/\ B,/g}\_o,/\j\of\

amg&,s; 1M LIOH
CHBry THF{MeOH
ocA

A s B,—f L A A-s%fo“
-

160331| Step A: 3-Bromo-propionic acid ethyl ester (158 gL, 224 mg; 1.239 mmol) was added 1o a solution
of 5-Amino-4-(4-cyclopropyi-naphthalen-1-yl}-4H-[1,2 4}triazole-3-thiol {0.35 g, 1.239 mmol) in
DMF (2.5mL). The resulting mixture was heated to 60°C for 20 hours. The reaction mixture was
concentrated and sonicated with ethyl ether several times, decanting the ethyl ether layer. The
resulting light yellow oil was placed on high vacium to afford crude ethyl 3-(3-amino-4-(4-
cyclopropyinaphthalen-1-y-4H-1,2,4-triazol-3-ylthio)propanoate as a light brown oily foam which
was used direcily in the pext step (0.409 g, 87%).

[00332] Swep B: 3-(5-Amino-4-(4-cyclopropyinaphtbalen-1-yi)-4H-1,2 4-triazol-3-yithio)propanoate, {200
mg 0.523 mmol), sodium nitrite (361 mg, 5.233 mmol, 10 eq.) and benzyitriethylammonium
bromide (427 mg, 1.570 mmol, 3 eq.) were suspended in bromoform {3 ml) and stirred at room
teraperature for ~30 min, Dichloroacetic acid was then added (86 pl, 135 mg; 1.047 mmol, 2 eq.},
and the mixmre stirred at room temperature overnight, covering the flask with foil to keep light out,
Water was added (5mL) and stirring continued for a further 30 min. The reaction mixture was then
transferred to a sep. funnel and additional water and dichloromethare were added. The organic
layer was collecied and the agueous layer washed with dichloromethane (2x}. The combined
organic extracts were dried over sodium sulfate, filtered, concentrated and purified by flash column
chromatography (6:4 Hexanes/Ethyl acetate} 1o give ethyl 3-(5-bromo-4-(4-cyclopropylnaphthalen-
[-y[}-4H-1,2 4-trinzol-3-ylthio}propanoate as & light brown oil (111 mg, 47.6%).

[60333] Step C: Aqueous lithinm hydroxide solution (1M, 437 pL, 0437 mmol, 3 eq.) was added to a
solution of ethy! 3-(5-bromo-4-(4-cyclopropyinaphthalen-1-y1}-4H-1,2 4-triazol-3-
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ylthio)propanoate {65 mg, 0.146 mumol) in THF (1.5mL)} and methanol {ImL). The mixture was
stirred at room temperature for ~2 houss, and HCI (1N, 584 pl, 0.584 mmoi, 4 eq.} added. The
raixture was concentrated, a little water added, sonicated and the off-white solids isolated by
filtration. The isolated material was placed into small arsount of methanol, sonicated again, and
then filtered o give 5-bromo-4-(4-cyclopropyinaphthalen- 1-y1)-4H-1,2 4-trinzole-3-thicl as an off-
white solid (3% mg, 78%).

[06334] Step D: A sclution of S-bromo-4-(4-cyclopropylnaphthalen. 1-yi)-4H-1,2 4-triazole-3-thiol (30 mg,
(.144 mmol), ethyl 2-bromo-2-methylpropancate (22 gL, 0.144 mmol) and diisopropylethylamine
{76 pL, 0.433 mmol) in DMF (I m1) was heated to 60°C for 20 hours. The mixture was then
concentrated, sonicated in ethyl ether until fully dissolved, and washed with 1N HCL. The mixtore
was exiracted with diethy! ether (2x5 mL), and the combined organic extracts dried over sodium
sulfate, filtered, and concentrated io provide ethyl 2-(5-bromo-4-(4-cyclopropylnaphthaien-1-yl)-
4H-1,2 d-triazol-3-ylthio}-2-methylpropanoate as & brown oil {60 mg, 51%).

[00335] Step E: Lithium hydroxide sclution (1M aqueous, 358ul., 0.358 mmol, 3eq) was added to a solution
of ethyl 2-(5-bromo-4-(4-cyclopropyleaphthalen-1-yh-4H- 1,2 4-triazol-3-yithio)-2-
methylpropanoats (35 mg, 0.119 mumnol) in THF {ImL} and methanol (0.5mlL), and the mixhmre
stirred for 2hours at room temperature. The crude reaction mixture was then concentrated, acidified
with HCI (IN) and sonicated to break up solids. Filtration gave 2-(5-bromo-4-{4-
cyclopmpylnaphthaien—i-yi)-4H-l,2,4-tn'azoi-3-yit]ﬁo)-z-metﬁylpmpmoic acid as an off-white
solid (39 mg, 76%).

Example 4: 2-(54diftucromethyl)-4-(4-e¢hyinaphthalen-1.yD).4H.1,2, 4-triazoi-3-ylthio)acetic acid

i » o LN or
crL P en crm-L e ST S

{00336] Step A: Triethylamine (0.11 wl, 0.786 mmol} and ethyl 2-bromoacetate (80 pL, 6.72 mmol) were
added to a stirred solution of 5-(difluoromethyl)-4-(4-ethylnaphthalen-1-yl}-4H-1,2 4-triazole-3-
thiol (0.2 g, 0.655 mmol) in dichioromethane (2.6 mL}. The resulting mixture was stirred for 2h.
The crude reaction mixture was purified by SGC (0-50% EtOAc/Hexanes) to afford ethyl 2-(5-
{difluoromethyl4-(4-ethyinaphthalen- [-yl)-4H-1,2 4-triazol-3-yithio)acetate as an off-white sokid
(0.246g, 96%).

[80337) Step B: Eithium hydroxide sclution (1M aqueous, ¢.77mL, {.77mmol} was added to a solution of
ethyl 2-(3-(difluoromethyl)-4-(4-ethylnaphthelen-1-y1)-4H-12 4-triazol-3-yithio)acetate (0.15 ¢,
0.38 mmol) in THF/water (3:1, 1.5 ral} and the mixture stirred for 8h at room temperature. The
crade reaction mixture was then concentrated and acidified with HCH (1N, 3mL) and extracted with
ethyl acetate (3x2 mL). The combined organic extracts were concentrated to afford 2-(5-
{difluoromethylj-4-(4-ethylnaphthalen-1-vi}4H-1,2 4-triazol-3-yithio)acetic acid as an off-white
foam (0.136 g, 99%).
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Esample 5: 2-(5-amino-4-{4-cyclopropylnaphibsien-1-y1)-45-1,2,4-triszol-3-yithio}-2-methylpropanoic
acld

M-N N-N NN
e r)%)ro\/ mniﬂﬁ*sx&ro\/ N
0 — oo — O
A A £\

{00338} Step A: Ethyl 2-bromo-2-methylpropanosate (184 ul., 1.23% mmol} was added to a solution of 5-
amino-4-(4-cyclopropyinaphthalen- 1-y)-4H- 1,2 4-trinzole- 3-thiol (0.35 g, 1.239 mumol) in DMF
{2.5mL} and heated at 60°C for 20 howss afier which time 2 few crysials of potassium iodide were
added and the mixture heated at 70°C for & farther 24h. The temperature was then increased to
90°C and the mixture heated for an additional 6 days. The mixture was allowed to cool to room
temperature, concentrated and dissoived in dichloromethane. Triethylamine and water were added
and the layers separated. The agueous layer was extracied with dichtoromethane (2x)and the
combined organic extracts dried over NaSO,, filtered, concentrated and purified by colomn
chromatography (ethyt acetate) to afford ethyl 2-(5-amino-4-(4-cyclopropyinaphthalen-1-yl}-4H-
1.2 4-triazol-3-ylthio}-2-methylpropanoate as a tan solid (0.134 g, 27%).

{60339 Step B: Lithium hydroxide solution (1M agueous, 0.757mL, 0,757mmol) was added to & solution of
ethyl 2-(5-amino-4-{4-cyclopropylnaphthalen-1-yl)-4H- 1,2,4¥triazol~ 3-ylthiok2-methylpropanoate
{100 mg, 0.252 mmof) in THF (2mL) and methanol (1mL) and the mixture stirred at room
temperature for 20h. The crude reaction mixture was acidified with HC] (LN, Iml.) and somicated to
bresk up the solids, which were then isolated by filtretion to give 2-(5-amino-4-(4-
cyciopropylnaphthaten-i -yh-4H-1,2 4-triezol-3-ylthio)-2-methylpropancic acid ag a white solid (69
mg, 74%).

Ezsmple 6: 2-(5-{fluoromethyi)-4-(¢-methvl-5,6,7,8-teirabydronaphthalen-i-vi)-4H-1,2 4-triazel-3-
yithie)acetic acid .

N-N N=-N NN
Fe 4 Fe Al o Fo U ) oH

)

[60340] Step A: Tricthylamine (0.087mL, (.623 mmol) and ethyl 2-bromoacetate (63uL, (.57 1mamol} were
added to a solution of 5-(fluoromethyl}-4-(4-methvl-5,6,7 8-tetrahydronaphibalen-1-y1)-4H-1,2,4-
trinzole-3-thiol (0.144 g, 0.519 mmol) in dichloromethane (2.1 mL}) and stirred at room temperature
for 2 howrs. The crude reaction mixture was purified by SGC (0-100% EtOAc/Hexanes) 1o afford
ethy] 2-(5-{fluoromethy!)-4-(4-methyl-5,6,7,8-tetrahydronaphthalen- 1-y1)-4H-1,2 A-triazol-3-
vithio)acetate as an off-white solid (0.168g, £9%).
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[00341] Step B: Lithium hydroxide solution (1M aqueous, 0.59 mL, 0.59 mmol) is added to a solution of
ethyl 2-(5-(fluoromethyl)-4-{4-methyl-5,6,7,8-tetrahydronaphthalen- 1-y1}-4H-1,2 4-triazol-3-
ylthio)acetate (107 mg, 0.294 mmol) in THF/water (3/1, 1.2mL) and the mixwure stirred at room
temperawre for 18h. The crude reaction mixture is concentrated, acidified with HC] (1IN, 3mL) and
extracted with ethyl acetate {3x3 mL). The comibined organic extracts are dried over sodium sulfate,
filtered and concentrated to afford 2-(5-(fluoromethyl)-4-(4-methyl-5,6,7 8-tetratiydronaphthalen-1-
vI}-4H-1,2 4-triazol-3-yithio)acetic acid.

Example 7: tert-Butyl 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yi}-4H-1,2,4-triazol-3-ylthie)-2-
methylproparoate

-ty =N
e s
©°

(08342} A solution of 5-bromo-4-(4-cyclopropyinaphibalen-1-y1)-4H-1,2 4-triazole-3-thiol (prepared as
described above; 500 mg, 1.444 mmol) and ters-butyl 2-bromo-2-methylpropanoate (270 pl., 1.444
mmol) and diisopropylethylamine (755 pL, 4.332 mmol} in DMF (3 mL) was heated at 60°C for 20
hours. The mixture was then concentrated, diethyl ether (15 mi) was added and the mixture was
sontcated until afl solids dissolved. The solution was then washed with HCl with (1N, 1) mL} and
extracted with diethyl ether (2x15 mL). The combined organic extracts were dried over sodium

sulfate, filtered, and concentrated to afford tart-but_yl 2-(5-bromo-4-(4-cyclopropyinaphthalen-1-yl)-
4H-1,2 4-triazok-3-vithic}-2-methylpropancate as a light brown foam (532 mg, 75% yield).

Exzmple 8: 2-(5-bromo-4-(4-cyclepropyhaphthalen-1-y1)}-4H-1,2,4-triazel-3-ylthio)acetic acid

BN NN
Br-“QNf\L-sATr ﬂ:@\ Br’QN;‘S’ﬁrOH
OO % S0qhry ﬁ °

§00343] Sodium hydroxide solution (2M agueous, 33.7mL, 67romol, 2eq) was added to a suspension of 2-
{5-bromo-4-{4-cyclopropylnaphthelen-1-yl)-4H-1,2 4-triazol-3-yithio}-N-{2-chloro~4-
sulfamoylphenylacetamide (preparad by previously published procedures; 20, 34mmol} in ethano)
{200mL.) and the mixtire heated at reflux for 4 hours. Charcoal {10g) was added, the mixture stirred
at roont temperature for 12 hours and the charcoal removed by filtration. The charcoal was washed
several times with ethanol and the filtrate then concentrated. Water (200ml.) was added and then
concentrated to approx. one third volume, to remove all ethanol. Water {200mlL} and cthyl acetate
(250mlL) were added, the mixture stirred vigorously for 15 imns and the organic layer removed,
The aqueons layer was conled to 0°C and acidified by treatment with HCI (1N) resulting in the

79



WO 2005/076740 | PCT/US2008/084988

formation of a cloudy oily precipitate. The mixture was extracted with ethyl acetate (3x)} and the
combined organic exwacts dried over sodium suifate and concentrated to give 2-(5-bromo-4-{4-
cyclopropyinaphthalen-1-y[-4H-1,2 4-triazol-3-ylthio)acetic acid as an off white solid (11.2g,
82%;.

Exsmple 9 2-{4-{4-Cyclopropyiraphthalen-1-yl)-5-(trifluoromethyl)-4H-1,2, 4-trinzofl-3-ylthic)-2-
methylpropansic acid

’L )“SH o\/ oFy %94,,’0\/ /R 18 ><(r0H

A s

[00344] Step A: Ethyl 2-bromo-2-methylpropanoate (89uL, 0.5%6 mmol) and diisopropylethylamine (0.31
mL, 1.789 mmol) were added to a solution of 4-{4-cyclopropylnaphthaien-1-yl)-5-
{trifluoromethyl)<4H-1,2 4-triazole-3-thiol {0.2g, 0.596 mmol) in DMF (1.2 mL) and the mixiure
heated at 60°C for 20 hours. The mixture was concentrated, acidified with HCI (1M agueous, 2 mL)
and extracted with ethyl acetate (3x3 mL). The combined organic extracts were dried over sodium
sulfate, concentrated and purified by colupan chromatography (8-25% EtOAc/hexanes) to provide
ethyl 2-{4-{4-cyclopropyinaphthalen-1-y1}-5-(triflucromethyl}-4H-1,2 4-triazol-3-yithio}-2-
methylpropancaie as a clear oil (0.} g, 37%).

[80345]) Step B: Lithinm hydroxide solution (1M aqueous, 0.67 ml, 0.67 mmol} was added to a solution of
ethyl 2-{4-{4-cyclopropyinaphthalen-1-yi-5-(trifluoromethyl}-4H-1{ 2, 4-triazol-3-ylthic)-2-
methylpropanoate (0.1g, ¢.22 mmol) in THF (0.88 mL) and the mixture stirred at room temperature
for 18h. The crude reaction mixture was concentrated; water (100 mL) added and then washed with
ethyl acetate (2x 40 mL). The agueous layer was scidified with HCL {IN agueous, 10 mL) and
extracted with ethy] acetate {30 mL). The combined organic extracts were dried over sodium sulfate
and concentrated to afford 2-(4-(4-cyclopropynaphthalen-1-yl)-5-{trifleoromethyl)4H-1,2 4-
triazol-3-ylthio)-2-methylpropanoic acid as an ofi-white solid (49 mg, 53%).

Ezample 13: 1-(5-Brome-4-(4-cyclopropyinaphthalen- 1-yi)}-4H-1,2 4-triazol-3-
yithie)cyclobutanecarboxyiic acid

NN

- B 0\/ AT sl

©T e -

[00346] Step A: A solution of 5-bromo-4-{4-cyclopropylnaphthalcn-1-v1)-4H-1,2 4-triazole-3-thiol {100 mg,
0.289 mmol), ethyl 1-bromocyciobutanecarboxylate (47 ul., 0.289 mmel) and
diisopropylethylamine (151 pL, 0.866 mmol} in DMF (1 ml) was heated at 60°C for 4 days. After
cooling to room temperature, the mixture was concentrated and partitioned between
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dichloromethane (15 mL) and HCI {IN aqueous, 15 mL). The aqueous layer was extracted with
dichloromethane {2x15 mL) and the combined organic extracts dried over sodium sulfate,
concentrated and purified by column chromatography (40% EtOAc/hexanes) to provide ethyl 1-(5-
bromo-4-(4-cyclopropylnaphthalen-1-yl}-4H-1,2,4-triazol-3-ylthic)cyclobutanecarboxylate as a
light vetlow sticly foam (75 mg, 55% yield).

[00347) Step B: Lithium hydroxide solution (M aqueouns, 0.387 mlL, 0.387 mmol, 3eq) was added to &
solution of ethyl 1-(5-bromo-4-{4-cyclopropylnaphthalen-1-yi}-4H-1,2 4-triazol-3-
ylthic)cyclobutanscarboxylate (61 mg, 0.129 mmol) in THF/methanol {2/1, 3mL) and the mixture
stirred at room temperature for 18h. The mixture was acidified with HCL (IN aqueous, 0.645 mL,
0.645mmol, 5 eq), concentrated, water {10mlL) added and extracted with diethy] ether (2x15 mi).
The combined organic extracis were dried over calcium chloride and concentrated to give [-(5-
bromo—4-(4-cyclopropyinaphthalen- 1 -yl}-4H-1,2 4-triazol-3-yithio)cyclobutanecarboxylic acid as
an off-white solid (43 mg, 75%).

Exsmple 11
100348] Several compounds of foremla () were prepared according to the protocols described in the

previous examples. The analytical data for these compounds are given in the table below,

I Biological Evaluation

Exsmple 12: Uric Acid Uptake Assay

{90349] Creation of Siable Cell Lines Expressing hURAT1 Transporter: Full-length luman URAT1 gene
(SLC22A12) was subcloned from plasmid pCMV6-XL5 (Origene) into eukaryotic expression
plasmid pCMV6/Neo (Origene) using Not I restriction sites. Gene sequencing confirmed the
sequence of BURAT1 as outlined in Genbank (Accession #NM_144585.2). HEK293 human
embryonic kidney cells (ATCC# CRL-1573) were propagated in EMEM tissue culture medium as
described by ATCC in an atmosphere of 5% CO; and 95% air, Transfections of HEK293 cells with
the pCMV6/Neo/URAT! construct were performed using 12000 transfection reagent (Invitrogen)
as described by the manufacturer. After 24h the wansfected cells were split into 10 om tissue culture
plates and grown for | day after which the medium was replaced with fresh growth medium
containing G418 (Gibeo) at 0.5 mg/ml final concentration. Drug-resistant colonies were selected
after approximately § days and then tested for **C-uric acid transport activity. The HEK 293 /urat1
cefls are plated on Poly-D-Lysine Coated 96-well Plates at a density of 75,500 cells per well,

§003%0] Cells were grown overnight {20-26 hours) at 37°C in an incubator. Plates were allowed to come to
room ternperature and media was washed out with one wash of 250 pl of Wash Buffer {125mM Na
Gluconate, 10 mM Hepes ph 7.3). Compound or vehicle was added in assay buffer with C14 Uric
Acid for a final concentration of 40pM Uric Acid with a specific activity of 54 mCi/mmol. Assay
Buffer was 125mM Sodium Gluconate, 4.8mM Potassium Gluconate, 1.2 mM Potassium
phosphate, monobasic, 1.2mM magnesium sulfate, 1.3mM Ca Gluconate, 5.6mM Glucose, 25mM
HEPES, pH 7.3. Plates were incubated at room femperature for 10 minutes then washed 3 times
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with 501 Wash Buffer and 3 times with 250! Wash Buffer. Microscint 20 Scintillation Fluid was
added and plates were incubated overnight at 45°C to equilibrate. Plates were then read on the
TopCount Plate Reader and an EC50 value generated. (See Enomoto et al, Nature, 2002, 417, 447-
451 and Anzai et al, J. Biol, Chem., 2004, 279, 45942-45950.)
[00351] Compounds of formula (I}, prepared as described above in examples 1-11, were examined
according 1o the procedure described above and ECyp values generated. The table below
summarizes the activity of the compounds in the Uric Acid Uptake Assay, whersin A represents an
BCs, from 1 oM to 1pM; B represents an ECs, from1pM to 30uM; and C represents an BCyy greates
than 30ub. (N/A means data not available).

Activit
Eg |Structure NMR Chemical Shifts MS (EC)
— TH NMR (400 MHz, CHLOROFORM-d) 6 ppm 1.33 (§, J=7.15
N FHNW Hz, 3 H) 1.64- 1.93 (m, 4 H) 225 (5 3H) 231 (5, 3H)2.52-  |Mass found:
\@ 2.68 (m, 3 H) 2.76 - 2.87 (m, 1 H) 4.29 (q, /=7.26 Hz, 2 H) 4.35 - |414.05 (M+1)
4.59 (m, 2 H) 7.30 (s, 1 H)
o TH NMR (400 MHz, DMSO~ds) § ppm 1.51 - 1.65 (m, 1 H) 1.65 -
B ol s"\)’, 1.83 (m, 3 H) 2.21 (5, 3 H) 2.24 (5, 3 H) 2.34 - 2.47 (m, 1 H) 2.60 |Mass found: 5
m (4, J=5.91 Hz, 2 H) 2.80 - 2.93 (m, 1 H) 4.38 - 4.56 (m, 2 H) 7.07 |386.04 (M+1)
(s, 1 H) 12.97 {br. 3., L H)
&m{“ "H NMR {400 MHz, DMSO-d;) 8 ppm 1.18 {t, 3 H) 2.45 (s, 3 H)
A N % 2.75(5,3H)4.03-4.15(m, 4 H)6.99 (3, 1 H) 7.45-7.53 (m, 2 |Mass found: B
@/ H) 7.56 (dd, J=R.71, 1.66 Hz, 1 H) 8.11 (d, J=8.50 Hz, 1 H) 8.90 |342.04 (M+1)
(s, 1H)
E:}‘ on H NMR (400 MHz, DMSO-dg) § ppm 2.45 (s, 3 Hy 2.75 (5, 3 H)
- S’“‘g 4.03{(d,J=3.32Hz, 2H} 700 (s,  H) 744 - 7.53 {m, 2 H) 7.56  |Mass found: c
@’ (dd, =871, 1.66 Hz, 1 H) 8.11 (d, /=8.71 Hz, 1 H) 8.88 (s, 1 H) [314.04 (M+1)
12.94 (br. 5., 1 H)
TH NMR (400 MEz, DMSO-dz) 5 ppm 0.80 - 0.93 (m. 2 H) 1.11 -
e Jo_\ 1.22 (m, 5 H) 2.54 - 2.61 (m, 2 H) 2,70 - 2.79 (m, 2 H) 3.14- 3.23 Mase found:
3A {m, 2 1) 3.98 - 4.08 (m, 2 H) 7.46 (d, J=7.26 Hz, 1 H) 7.56 {4, '
J=7.88 Hz, 1 H) 7.6% (td, J=7.62, 1.14 Hz, | §) 7.74 - 7.82 (m, 2 28307
H) 8.27 (br. 5., 2 H) 8.60 {d, ~8.50 Hz, | H)
TH NMR (400 MHz, DMSO-dq) 6 ppm 0.80 - 0.92 (m, 2 H) 1.07 -
A 1.23 (m, 5 H) 2.54 - 2.62 (m, I H) 2.77 (t, J=6.84 Hz, 2 H) 3.28
3B (d, /=6.89, 2.38 Hz, 2 H) 4.03 (q, J=7.05 Hz, 2 H) 7.15 (4, Mass found:
445.98 (M+1)

J=8.00 Hz, | Hy7.44 (d, =746 Hz, 1 H) 7.62 - 7.7 {m, 2 H)
7.75 (ddd, /~8.40, 6.95, 1.24 Hz, 1 H) 8.5% (d, 1 H}
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%
X
L

'H MR {400 MHz, CHLOROFORM-@) § ppm .88 - 0.94 (m, 2
Hy1.18-1.24 (m, 5 H) 1.61 (5,3 H) 1.66 (s, 3 H) 2.42 - 2.52 {m,

- 1 H) 406 - 4.14 (m, 2 H) 7.15 (4, /=829 Hz, 1 H) 728 - 7.35 (m, |Mass found; |
1 H) 7.40 (dd, J~7.67, 0.83 Hz, 1 H) 7.59 (ddd, /=8.29, 6.95, 1.14 [460.04 (M+1)
Hz, 1 H) 7.69 (ddd, J=8 40, 6.95, 1.24 Hz, 1 H) 8.58 (d, J=8.50
Hz, 1 H)
TH NMR (400 Mz, DMSO-d5) 5 ppm 0.50 - 1.00 (m, 2 H) 1.13 -
OH
Be ’N'Ls’k« 1.23 (m, 2 H) 1.50 (5, 3 H) 1.54 (5, 3 H) 2.55 - 2.65 (m, 1 H) 7.05
3B O QU809 Ha, 1 H) 745 (d, J7.67 Ha, 1 H) 7.59 (d, J=7.46 Hz, 1| Found
, J=8. Z, . =T, . =7, Z.
432.00 (M+1)
H) 7.67 (ddd, J=8.34, 7.00, 1.04 Hz, 1 H) 7.76 (ddd, =8 .40, 7.05,
1.14 Hz, 1 H) 8.60 (d, J=8.50 Hz, | H) 12.97 - 13.15 (m, 1 H)
A '] NMR (400 MEz, DMSO-dq) 8 ppm 1.20 (¢, /=7.15 Hz, 3 H)
%5’{-/ 5P ( Mass found:
4A 137145 (m, 3 H) 3.23 (3 746 H 2E) 408 - 418 A H) | )
7.06 - 7.36 (m, 2 H) 7.60 - 7.76 (m, 4 H) 830 (d, 1 ) -
[ ]
N e~ 'HNMR (400 MEz DMSO-ds) 5 ppm 141 (t, J=7.57 Hz, 3 H) Mo found
ass Iound:
4B | 3.23 (g, J=7.60 Hz, 2 H) 4.09 (5, 2 H) 7.07 - 7.36 (m, 2 H) 753
364.04 (M+1)
7.80 (m, 4 H) 8.29 (d, /=8.29 Hz, 1 H) 13.03 (br. 5., 1 H)
"H NMR (400 Mz, CHLOROFORM-d) 6 ppm 0.82 - 0.96 (m, 2
O / [H) 110, J=7.15 Hz, 3 H) 1.21 (dg, /~8.47, 1.67 Hz, 2 H) 1.50
ix AT (3,3 H) 1.53 (s, 3 H) 2.41 - 2.50 (m, 1 H} 3.90 (¢, J=7.26 Hz, 2 H)|Mass found:

430 (s, 2 H) 7.31 - 7.44 (m, 3 H) 7.60 (ddd, /=8.34, 7.00, 1.24
Hz, 1 H) 7.69 {ddd, /=8.40, 6935, 1.24 Hz, 1 H} 8.57 (d, /=8.2%
Hz, 1 H}

39711 (M+1)

58

"H NMR {400 MHz, DMSO-d:} 8 ppm 0.76 - 0.96 {m, 2 H) 1.12 -
1.21 (m, 2 H) 1.33 (s, 3 H) 1.38 (s, 3 H) 2.56 - 2.60 (m, 1 H} 5.84
{s,2H)7.04 (d,/~8.29 Hz, 1| H) 7.35 - 7.45 (m, 2 H) 7.58 - 7.65
{m, 1 H)7.67-7.74 (m, 1 H) 8.56 (d, ./=8.20 Hz, 1 H) 12.80 (br.
s, 1 H)

Mass found:
369.10 (M+1)

6A

"H NMR (400 MHz, DMSO-dg) & ppm 1.20 (t, 3 H) 159 - 1.71

(m, 2 H) 1.72 - 1.84 (m, 2 H) 2.08 - 2.19 (m, 1 H) 2.24 - 2.36 (m,

4 H) 2.65- 2,72 (m, 2 H) 4.08 - .21 {m, 4 H) 5.23 (d, /=145 Hz,
1 H) 5.35 (d, /124 Hz, 1 H) 7.11 (d, /=7.88 Hz, 1 H) 7.25 (d,
~7.88 Hz, | H)

Mass found: B
364,11 (M+1)
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N8l

AL
1

TH NMR (400 MHz, CHLOROFORM-d) 8 ppw 0.88 - 0.94 (m, 2
H) L17- 1.24 (m, 2 H) 1.4 (5,9 H) 1.61 (5,3 H) 1.65 (s, 3H)
2.42-2.51(m, 1 H) 7.17 (d, /~7.88 Hz, 1 H) 7.28 - 742 (m, 2 H)
7.58 {ddd, /=8.29, 6.95, 1.14 Hz, 1 H) 7.68 (ddd, /=B.40, 6.95,
1.24 Hz, 1 H) 8.57 (d, J=8.29 Hz, 1 H)

Mass found:
488.05 (M=+1)

OM
Br’a Nﬁ\m
Q

H NMR (400 Mz, DMSO-dg) 5 ppm 0.84 - 0.91 (m, 2 H) 1.12 -
1.19 (m, 2 H) 2.54 - 2.61 {m, 1 H) 3.99 (d, /=145 Hz, 2 H) 7.16
(&, 788 Hz, I H} 744 {4, =746 Hz, 1 H} 7.59 - 7.70 (m, 2 H)
7.75 (d, S=7.62, 1.14 Hz, 1 H) 8.59 (¢, /~8.50 Hz, } H)} 12.94 (br.
s, 1 H)

Mass found:
4045 (MH1)

94

)

TH NMR (400 MHz, DMSO-dg) b ppm 0.38 - 0.93 (1, 2 H) 1.15 -
1.21 (m, 2 H) 1.60 (5, 3 H) 1.62 (s, 3 H) 2.55 - 2.64 (m, 1 H) 7.09
{d, J=8.00 Hz, | H) 7.44 (d, /=7.05 Hz, 1 H) 7.63 - 7.73 (m, 2 H)
7.73 - 776 (m, | H) 8.60 (d, /~8.29 Hz, | H) 13.17 (br. s, 1 H)

Mass found:
422 10 (M+1)

10A

TH NMR (400 MHz, CHLOROFORM-d) 5 ppm 0.88 - 0.95 (m, 2
H) 1.18 - 1.27 (m, 5 H) 1.95 - 2.20 (o, 2 H) 2.25 - 2.42 {m, 2 H)
2.43-2.52 (m, 1 H) 2.75 - 2.87 (m, 2 H) 4.11 - 4.18 (m, 2 H) 7.21
(d, /~8.09 Hz, 1 H) 7.33 - 7.38 (m, 1 H) 7.38 - 7.43 (m, 1 H) 7.61
{ddd, /~8.29, 6.95, 1.14 Hz, | H) 7.70 (ddd, J=8.40, 7.05, 1.14
Hz, | H) 8.58 (¢, /~8.29 Hz, 1 H)

Mass found:
472,03 (M+1)

N/A

10B

TH NMR (400 MHz, MeOD) 5 ppm 0.86 - 0.94 (m, 2 H) 1.17 -
127 ¢m, S H) 1.92 - 2.04 (m, L H) 205-2.15 (m, 1 H) 2.15 - 2.26
(m, 1 H) 2.31 - 2.42 (m, 1 H) 2.55 (1, /=837, 5.42 Hz, | H) 2.69 -
2.81 (m, 2 H) 3.64 (q, J=7.05 Hz, 2 H) 7.14 (d, /=8.09 Hz, 1 H)
745 - 7.52 (1n, 2 H) 7.64 (ddd, /=8.34, 7.00, 1.24 Hz, 1 H) 7.73
(ddd, J=8.40, 6.95, 1.24 Hz, 1 H) 8.65 (d, J=8.50 Hz, 1 H)

Mass found:
444,02 (M+1)

N/A

23

1H NMR (400 MHz, DMSO-d6) 6 ppm 1.55 - 1.86 (m, 4 H) 2.28
{s, 3 H)2.67 {1, /=632 Hz, 2} 4.01 (d, =580 Hz, 2 H) 7.07 (d,
J=7.88 Hz, | H} 7.20

(6, <809 Hz, 1 H}8.70 (s, 1 H} 1292 (br.s., | H)

Mass found:
305.05 (M+1)

25

1H NMR (400 MHz, DMSG-d6) 8 ppra 1.19 (t, J=7.05 Hz, 3 H)
1.53-1.80 (m, 4 H) 1.89 (5, 3 H) 2.11 - 2.21 (m, 2 H} 2.24 (s, 3
H) 2.59 -2.65 (m, 2 H) 4.06 -4.19 (m, 4 H) 7.11 (s, 1 H) 8.65 (s, 1
H)

Mass found:
346,08 (M+1)
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TH NMR (400 MHz, DMSO0-46) & ppm 1.19 (4, /=7.15Hz, 3 H)

N
€ »\SA\(’*/ 1.66 (br. 5., 2 H} 1.72 - 1.86 (m, 2 H) 2.28 (s, 3 H) 2.67 (1, J=6.22
sl Mass found:
26 Hz, 2 H) 3.99 -
332,12 (M+1)
4,18 (m, 4 H) 7.07 (4, /=7.88 Hz, 1 H) 7.20 (d, /=7.88 Hz, 1 H)
8.70 (s, 1 )
3 ~¢* |'H NMR (400 MHz, DMSO-dg) & ppm 1.59 - 1.78 (m, 4 H) 1.89
NS ’ ©) % PP 2 ' ' Mass found:
97 (5 3H) 217, J=6.12 Hz, 2 H) 2.24 (5, 3H) 2.58 - 265 (m, 2H) | 1) ¢
4.06(s,2H) 7.11 (5, L H} 8,64 (s, 1 H) 12.92 (br. 5., | H) )
&*‘“‘3\3 OH 'H NMR (400 MIz, DMSO-d,} & ppm 1.59 - 1.82 (m, 4 H) 2.22 -
28 N ’“& 2.30 (m, 5 H) 2.67 (t, /=6.32 Hz, 2 H) 4.01 (d, /=5.80 Hz, 2 H}  |Mass found:
7.07(d, /=188 Hz, 1 H) 7.20{d, J<8.09 Hz, 1) 870 (s, 1 H)  |304.05 (M+1)
12.92 (br. 5., 1 H
'y oK
. AN%s"\g 'H NMR (300 MHz, DMSO-dg) & ppm 2.02 (5,3 H) 3.52 (m, 2 [Mass found: c
Qt H) 7.60-7.92 (m, 3H) 8.22(d, | H} 8.56 (4, | H) 8.84 (4, 1 H)  [301.10 (M+1)
U e
AN ™ ' NMR (400 MEz, DMSO-dg) 5 ppm 1.92 (br. 5., 2 H) 2.18 (s, 3
32 Gl H)2.25-2.37¢ GH)’HS(;,J 7.26 Hz, 1 H) 7.22 (b z{m Mass found.
25-2.37 (m, . =7, 3 . r. 8.,
278.07 (M+1}
7.35 (d, /=6.84 Hz, | H)
N
“ /E;B-s/‘\gw YH NMR (400 MHz, DMSO-d) § ppm 1.92 (s, 2 H) 2.15 {s, 3 H) |Mass found: c
“\@ 7.58 - 7.72 (m, 3 H) 7.78 - 7.84 {m, 1 H} 284.00 (M+1)
NN
A B
' N S’TOH 'H NMR (400 MHz, DMSO-ds) & ppm 1.94 (br. 5., 3 H) 2.07 (s, 3 [Mass found:
H)238(s,3H) 7.14- 7.24 (m, 2 H) 7.30 (s. | H) 278.07 (M+1)
- o | FNMR (400 Mz, DMSO-d;) & ppm 207 (5, 3 H) 3,57 (4,
“ /%R*sfwg J=3.11 Hz, 2 H) 3.80 (s, 3 H) 7.13 (1d, J=7.62, 1.14 Hz, 1 H) 7.30 [Mass found:
ijc’\ (d, J=8.29 Hz, 1 H) 7.35 (dd, J=7.67, 1.66 Hz, | H) 7.54-7.60  |280.02 (M+1)
(m, 1H)
7Y oH
3 ’('N s’\\g 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.93 (s, 6 H) 2.05 (s, 3 H) [Mass found:
\(j/ 370 {br.s., 2H) 7.28 - 7.34 (m, 2 H} 7.36 - 742 (m, 1 H) 278.07 (M+1)-
"H NMR (400 MHz, DMSO-d;) & ppm 0.79 - 0.95 (m, 2 H) 1.12 -
]
s »%Af*” 1.24{m, 5 H) 2.54 - 2.64 {m, 1 H) 4.01 (4, J=1.45 Hz, 2 H) 4.07 - Mass found
U
46 4.17 (m, 2 H) 748 (4, /=7.67 Hz, 1 H) 7.53 (4, /=788 Hz, L) | o
368.10 (M+1)

7.72(4d, =762, .14 Hz, 1H) 7.76 - 7.83 (m, 2 H) 8.34 (br. 5, 2
H) 8.62 (d, /~8.28 Hz, 1 H}
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TH NMR (400 MHz, DMSO-dg) 6 ppm 0.78 - 0.92 (m, 2 H) 1.16

L s~ |(dd, =850, 2.07 Hz, 2H) 2.54 - 2.59 (m, 1 H} 3.71 (5, 2H) 5.75 foss found
44 ass 1o M
47 . 2H) 7.23 (d, J=8.09 Hz, 1 H) 7.38 - 7.4 (i, 1 H) 7.46 - 7.52 B
{s,2H) ( H) {ta, 1 H) 34103 (M+D)
(ra, 1 H) 7.60 - 7.67 (m, 1 H) 7.72 (ddd, J=8.40, 6.95, 1.24 Hz, 1
H) 8.56 (d, J=8.50 Hz, 1 H)
- s)\\(D_/ T TOMR (400 MLz, DMSOds)  ppm 0.80 - 0.96 (m, 2 H) 1.8 -
" T 1.24 (m, 5 H) 1.39 - 1,49 (m, 3 H) 2.56 - 2.64 (m, 1 H) 4.00 - 4.13 [Mass found:
(m, 2 H) 4.22 (dq, /=16.35, 7.20 Hz, | H) 7.44 - 7.56 (m, 2 H)  |383.07 (Mi+1)
766 - 7.82 (m, 3 H) 8.26 (br. 5., 2 H) 8.62 (d, /=8.50 Hz, 1 H)
Y NMR (400 Miiz, DMSO-dg) & ppm 0.80 - 0.93 (m, 2 H) 1.14 -
Wlﬁks){“ 122 (m, 2 H) 1,35 (¢, J=7.46 Hz, 3 H) 2.55 - 2.62 (m, 1 H) 3.83 -
¥ Mass found:
49 3.99 (m, 1 H) 639 (br. 5., 2 H) 7.25 (t, =757 Hz, 1 H) 7.43 (4,
355.07 (M+1)
J=7.67 Hz, 1 H) 7.55 (dd, J=7.67, 2.28 Hz, 1 H) 7.61 - .68 (m, 1
H)7.70 - 777 (m, L H) 8.58 (d, J=8.50 Hz, 1 H)
NN
! Se~¢™  |'HNMR (300 MHz, CHLOROFORM-) § ppm 1.23 {1, 3 H) 3.20 Mecs found
[4 [+] a8s o
51 2 H)4.03 (m, 2 ) 5.01-5.43 (m, 2 H) 7.07-7.65 (m, 4 H) 8.02-
{4, 2 H) { ) {(m, 2 H) (m, 4 H) 346.0 (MH)
2.22 (m, 2 Hy
o H
o W"*s’f 'E NMR (300 MHz, DMSO-ds) & ppm 2.75 (s, 3 H) 4.02 {3, 2 H) |Mass found:
@ 6.95 - 7.38 (m, 1 H) 7.50 -8.21 (m, S H) 350.0 (M+1)
Wef
) z
“ )’Auﬁ"‘s"ﬁm IH NMR (300 MHz, DMSO-d¢) 5 ppm 1.50 — 1.82 (m, 4 H) 2.18 |Mass found;
@ij ~2.35 (m, 4 H) 2.64 (5,3 H) 7.02 - 7.71 (m, 4 H) 353.1 (M+1)
T NME (400 Mz, MeOD) 6 pprs 0.85 - 0.94 (m, 2 H) 1.16 -
N—N
Pl Bg™ 1126 (m, 2 H) 2,02 (s, 1 ) 2.48 - 2.59 (m, 1 H) 4.06 {pr. 5., 2
Yoy (m, 2 H) 2.02 (5, 1 1) (n 1) 406 Qr.s, 28H) |
56 6.70 - 7.03 (m, 1 H) 7.22 (4, J=8.29 Hz, 1 H) 7.45 (d, J=7.46 Hz,
376.06 (M~+1)
1H) 7.54 - 7.66 (m, 2 H) 7.68 - 7.75 (m, 1 H) 8.63 (4, J=8.50 Hz,
1 H)
) TH NMR (400 Milz, DMSO-dg) 8 ppm 120 (¢, 3 H) 2.16 (s, 3 H)
61 \FI s’“'{,oJ 2.77 (s, 3 H) 4.10 - 426 (m, 4 H) 7.00 {d, /=7.88 Hz, 1 H} 7.08 - |Mass found:
738 (m, 1 H) 7.54 (s, 1 H) 7.58 - 7.72 (m, 2 E) 8.14 - 8.20 (m, T [392.05 (M+1)
H)
] }IEL — |"H NMR (400 Mz, DMSO-d¢) 8 ppma 2.15 (5, 3 H) 2.76 (3, 3 )
o N s’f 4.62 - 420 (m, 2 H) 7.00 (4, /=7.88 Hz, 1 H) 7.09 - 7.37 (m, | H) [Mass found:

7.54 (s, | H) 7.58 - 7.71 (m, 2 H) 8.16 (d, J/=7.67 Hz, 1 H) 13.03
{br. s., 1 H) '

B
364.04 (M+1)
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fu
o Iy #~("|'H NMR (300 Mz, DMSO-d) 3 ppm 4.04 (5, 2 H) 7.19 (&, 1 E) |Mass found:
@ 6.95-7.38 (m, 1 H) 7.50 - 8.21 (m, 5 H} 353.9 (M+1)
TH NMR (400 Miiz, DMSO-dg) 6 ppm 1,17 - .25 (m, 3 H) 1.60 -
o ac’g;ﬁ*s’f_/ 172 {m, 2 H) 1.78 (quin, /=6.12 Hz, 2 H) 2.05 - 2.16 (m, L H)  {Mass found:
\f_;(:l 2.28 - 2.40 (m, 4 H) 2.69 (t, J=6.32 Hz, 2 H) 4,12 - 4.29 (m, 4 H) |400,08 (M+1)
_ 1.22 - 7.30 (m, 2 H)
" TH NMR (400 MHz, DMSO-ds)  ppm 1.60 - 1.72 (m, 2 H) 1.78
p Mou
PO (quin, /=6.01 Hz, 2 H) 2.10 (dt, /~16.74, 593 Hz, 1 H) 2.26 - |Mass found:
67 ° 1 A
QO 2.40 (1o, 4 H) 2.69 (t, J=6.22 Hz, 2 H) 4.08 - 4.23 (m, 2 H) 7.21 - {372.01 (M+1)
7.29 (m, 2 H) 13.09 (br. 5., 1 H)
- 'H NMR (400 MHz, DMSO-dg) & ppm 0.84 - 0.91 {m, 2H) 1.12 -
A 1.19 (m, 2 H) 2.53 - 2.61 {m, 1 H) 3.64 (s, 3 H) 4.06 (d, /=3.73
el (m, 2 H) (m, 1 H) 3.64 (s, 3 H) 4.06 Mocs founds
69 ” Hz, 2 H) 7.15 (d, J=8.09 Hz, 1 H) 7.45 (d, J=7.67 Hz, 1 H) 7.61 -
4 418.2 (M+1)
7.71 (m, 2 H) 7.75 (td, /=7.62, 114 He, 1 H) 8.59 (&, =820 Hz, |
1H)
T
o sty e 'H NMR (300 MHz, DMSO-dg) & ppm 2.78 (s, 3 H) 3.34 (5, 2 H) [Mass found:
70244, 1 H) 7.52~7.78 (m, 4 H) 8.21 (d, 2 H) 377.8 (M+1)
TH NMR (400 Mz, CHLOROFORM-d} b ppm 1.48 (t, /=146
NN
ar‘«auﬁ\s/{ Hz, 3H)324 (0, /=760 Ha, 2R 376 (5, 3H) 408 (4 J=643 |
73 Hz, 2 H) 7.25 - 7.28 (m, 1 H) 7.39 - 7.4 (m, 1 H) 7.50 (d, J=7.46 A
) (. 1 1) (o, 1 E)7.50¢, 405.95 (M+1)
Hz, 1 H) 7.60 (4dd, /=8.29, 6.95, 1.14 Hz, 1 ) 7.64 - 7.70 {m, 1
H)8.21(d, <829 Hz, | H)
N-N
ot s ~¢™  |'H NMR (400 MHz, DMSO-dg)  ppm 140 (t, J=7.57 Hz, 3
T {
u o Mass found:
74 3.22 (q, J=7.46 Hz, 2 H) 4.01 (d, J=1.66 Hz, 2 H) 7.17 (d, J=8.09
391.92 (M+1)
Hz, 1 H) 7.58 - 7.77 (m, 4 H} 8.30 (d, /=8.50 Hz, 1 H)
P TH NMR (400 MHz, DMSO-d5) 5 ppm 0.81 - 0,93 (m, 2 H) 1.10 -
oA 'Ls/f 1.24 (m, 5 H) 2.58 (t, J<8.42, 5.47 Hz, 1 H) 3.98 - 4.16 (m, 4 H)
! Mass found:
76 7.17 (d, J=8.09 Bz, | H) 7.46 (d, J=7.46 Hz, 1 H) 7.62 - 7.72 (ra,
431.96 (M+1)
2 H} 7.77 (ddd, J=8.34, 7.00, 1.24 Hz, | H) 8.61 (d, /~8.29 Hz, 1
H)
I "H NMR (400 MHz, MeOD) 6 ppm 0.53 - 0.61 (m, 2 H) 1.16 -
- ¥ ‘ﬁ. 1.24{m, 2 H) 2.02 (s, 2 H) 2.43 - 2.55 (m, | H) 3.83 {5, 3 H) 6.47 |Mass found:

(d, J=2.49 Hz, 1 H) 7.29 (4, J=7.67 Hz, 1 H) 7.35 (dd, /=9.33,
2.49 Hz, 1 H) 748 (d, J=7.67 Hz, 1 H} 8.53 (d, /=0.33 Hz, 1 H)

B
433.96 (M+1)
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Bﬁf;%w"“

B2 O

H NMR (400 MHz, MeOD) 6 pprm 1.45 (t, J=7 .46 Hz, 3 H) 3.2
(q, J=7.60 Hz, 2 H) 3.83 (5, 3 H) 3.89 - 4.14 (m, 2 H) 6.49 (4,
J=2.49 Hz, 1 H) 7.33 (4d, /=9.33, 2.49 Hz, 1 H) 7.38 - 7.46 (i, 1
H) 7.47 - 7.54 (m, 1 H) 8.20 (d, J=9.33 Hz, | H)

Mass found:
£21.95 (M+1)

&5

By

TH NMR (400 MHz, CHLOROFORM-d) 5 ppm 0.85 - 0,96 (m, 2
H)1.16- 131 {m, SH) 1.54 - 1.71 (m, 3 H) 2.47 (1, /=8.50, 549
Hz, 1 H) 4.09 - 4.23 (m, 2 HY 4.53 (od, J=7.22, 4.66 Hz, 1 H) 7.24
(t,/=7.15 Hz, | ) 7.32 - 743 (m, 2 H) 7.57 - 7.65 (m, | H) 7.66
774 (m, | H) 8.54 - 8.6} (m, 1 H)

Mass found:
446.00 (M+1)

86

MN-N
oA

"H NMR (400 MHz, CHLORGFORM-d) 5 ppm 0.88 - 0.96 (m, 2
H)1.19- 1.26 (m, 2 H) 1.51 - 1.62 (m, 3 H) 2.48 (11, /=8.47, 5.42
Hz, 1 H)4.35(dq, /=14.67,7.27 Hz, 1 H) 7.23 (dd, J=11.20, 8.29
Hz, } H) 7.35 - 7.44 (m, 2 H) 7.64 (m, J=8.40, 6.95, 1.45, 1.45
Hz, 1 H) 7.69 - 7.77 (m, | H) 8.60 (dd, /=8.29, 5.60 Hz, 1 H)

Mass found:
417.97 M+

e

TH NMR (400 MHz, DMSO-ds) 6 ppm 0.87 - 0.94 (m, 2 H) 1.15 -
1.21 (m, 2 H) 1.41 (s, 9 H) 2.55 - 2.63 (m, 1 H) 3.93 (d, /=2.70
Hz, 2 H) 7.18 (d, J=8.09 Hz, | H) 7.47 (d, /=7.67 Hz, | H) 7.66
(@, J=7.67 Hz, 1 H) 7.68 - 7.72 (1, 1 H) 7.78 (ddd, J=8.40, 6.95,
1.24 Hz, 1 H) 8.62 (¢, /=8.50 Hz, 1 H)

Mass found:
460.01 (MVM+1)

. ép“

"H NMR (400 MHz, CHLORCFORM-d) 3 ppm 1.22 (¢, J=7.15
Hz, 3 H) 1.50 (1, /~7.46 Hz, 3 H) 1.62 (5, 3 H) 1.66 (5, 3 H) 3.25
(q, /=7.53 Hz, 2 H) 4.06 - 4.14 (m, 2 H) 7.16 (d, /=8.50 Hz, 1 H)
7.36{d, J=7.67 Hz, 1 H) 7.50 (d, J=7.46 Hz, 1 H) 7.57 (ddd,
J=8.34, 7.00, 1.04 Hz, | H) 7.66 (ddd, J=8.45, 7.00, 1.35 Hz, | H)
8.21 (d, J=8.50 Hz, 1 H)

Mass found:
448.02 (M+1)

[

[
Bl"a‘ N)\ 3)%

TH NMR (400 MHz, DMSO-d;) b ppm 1.37 - 1.4 (m, 3 H) 1.50
(s, 3 H) 1.54 (s, 3 H) 3.22 (qd, /=7.43, 4.04 Hz, 2 H) 7.04 (d,
J=7.67 Hz, 1 H) 7.58 - 7.67 (m, 3 H) 7.68 - 7.75 {m, 1 H) 8.29 (d,
J=8.29 Hz, 1 H}13.09 (br. 5., 1 )

Mass found: A
41999 (M+1)

Example 13: In vitre metabolic stability

{00352} In vitro metabolic stability was assessed in rat and human liver microsomes (RLM/HLM). The
incubation mixer contained the following: 1uM test compound, 1mg/ml HLM/RLM, 100mM
potassium phosphate buffer at pH 7.4, imM NADPH and SmM MgCl,. This mixture was
preincubated for 3 min before the 30 mipute incubation at 37 C. The reaction was initiated with the
addition of NADPH and terminated by the addition of equat volume of acetonitrile with internal
standard. Incubation samples without NADPH were used as control samples, After voriexing and
centrifugation, the supernatant was injected onto LC-MS/MS for quantitation.
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[60353] The compound prepated in example 3E above, (2-(5-bromo-4-(4-cyclopropylnaphthelen-1-y1}-4H-
1,2 d-triazel-3-ylthio)-2 -methylpropanocic acid) was examined according to this procedure and the
results shown in the table below.

C d Liver Microsome Stability
OMpOoti % Remaining
Example 3E Human Rat

NN
sy~ SB%OH
O
OQ 97 2% 98 +0.1%

LN

Example 14: Methyl 2-(5-bromo-4-(4-cyclopropyinaphthalen-1-vI}-4H-1,2 4-triszol-3-yithic)acetate

Ny
HN-NHa mN’&NB‘\SH

MNaNGy Pdt'C H2 ENéiPr}; HzN NH

™ oo SHGPT:

NbABppICl: th-npmsn DUF, 50°C

QME HaN S,\rom
KgGO;. NBNO:. CLECOH
BRB,MBr
1-Cyclopropylnaphthalene

{00354] Cyclopropylmagnesium bromide (150mL, 0.5M in tetrahydrofuran) was slowly added to s solution
of 1-bromenaphthalene (10g, S0mmol) and [1,3-bis{diphenylphosphino)propane] dichloro nickel
(II) in tetrahydrofuran (10mL} stirred at 0°C, and the reaction mixture stivred at room temperature
for 16 bours. The solvent was removed under reduced pressure and ethyi acetate and aqueons
ammonium chloride were added. After extraction, the organic layer was dried over sodium sulfaie,
filtered and concentrated under reduced pressure. The residue was purified by silica gel
chromatography to vield 1-cyclopropylnsphthalene (6.4g, 76%).

I-Cyclopropvi-4-rironaphihaiene
{00355] Sodiom nitrite (36mL) was slowly added (over 2 hours) to [-cyclopropylraphthalene (6.4,
38mmol; stirred at 0°C. The reaction mixture was stirred at 0°C for an extra 30 min and then slowly
poured info ice. Water was added, followed by ethyl acetate. After extraction, the organic layer was
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washed with aqueous sodium hydroxide {1%6) and water, dried over sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by silica gel chromatography to

vield 1-cvclopropyl-4-nitronaphthalene (5.2g, 64%).
e,

%

Famino-4-cyclopropylnaphthaiene

[00356] A sobmion of 1-cyclopropyl-4-nitronaphibalene (5g, 23mmaol) in ethanol (200mL) was stirred vnder
hydrogen in the presence of PA/C (10% net, 1.8g). The reaction mixture was shaken overnight,
filtered over celite, and concentrated under reduced pressure. The residue was purified by silica gel

chromatography io yield 1-amino-4-cyclopropyinaphthalene (3.1g, 73%).
g

1-Cyelopropyl-4-isothiocvanatonaphthatene

[0635%} Thiophosgene (i.1g, 9.7mmol) was added to a stirred solution of i-amino-4-
cyclopropyinaphthalene {1.8g, 9.7mmol) and diisopropylethylamine {2 eq) in dichloromethane
(50mL.) at 0°C. The reaction mixture was siirred for 5 min al 0°C and then agueous HC1 (1%
solution) was added. The organic layer was separated, washed with brine, dried over sodium
sulfate, filtered and the solvent removed under reduced pressure. Hexane was added, and the
resniting precipitate was filtered. The solvent was evaporated to yield 1-cyclopropyl-4-
isothiocyanatonaphthalene (1.88g, 86%).

ki

7

$-Amino-4-(1-cytlopropyinaphtbalen-4-vIi-4 H-1 2 4-riazole-3-thio!

[60358] A mixtare of aminoguanidine hydrochloride (3.18g, 29mmol), 1-cyclopropyi-4-

. isothiccyanatonaphthalene (3.24g, 14mmol} and diisoprepylethylamine (3 eq) in DMF (20mL) was
stirred at 50°C for 15 hours. The solvent was removed under reduced pressure, toluene added, and
the solvent was evaporated again. Sodium hydroxide solution (2M, 30mi} was added and the
reaction mixture heated at 5G°C for 60 hours, The reaction mixture was filtered and the filtrate
neutralized with aquecus HCI (2M). The mixturs was re-filtered and the solvent removed under
reduced pressure, The residue was purified by silica gel chromatography to yield 5-amino-4-{1-
eyclopropylnaphthalen-4-y1}-4H-1,2 4-triazole-3-thiol (2.0g, 49%).

H-N

it r{"}u s/\'rﬁ.’nte
=]
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Methy! 2-{5-amino-4-{1-cyclepropyinaphthalen-4-yi}-4H-1,2 4-triazoi-3-yithiojacetate

[06359] Methyl 2-chioroacetate (0.73mL, 8.3mmol) was added dropwise over 5 mins 10 a suspension of 5-
amino-4-(1-cyclopropylnaphthalen-4-y1)-4H-1,2,4-triazole-3-thiol (2.24g, 7.9mmol) and potassium
carbonate {1.21g, 8.7mmol) in DMF (40ml) at room temperature. The reaction was stirred at room
tenperature for 24 b and slowly poured into a stirred ice-cold water solution. The tan precipitate
was coliecied by vacuum filtration and dried under high vacuum at 50°C for 16 h in the presence of
P,0; to yield methyl 2-(5-amino~4-(1-cyclopropylnaphthalen-4-yl)-4H-1,2 4-triazol-3-
yithio)acetate (2.24g, 83%).

K=
B._AN}\SI\H,WO
E °

Methyl 2-{5-bromo-4-( 1 -cyclopropyisaphthalen-4-yI)-4H-1 2 4-triazel-3-ylthio)acetate

[00360} Sodium nitrite (2.76g, 40mmol} was added to 2 solution of methyl 2-(5-amino-4-(1-
cyclopropyinaphthalen-4-yh-4H-1,2 4-triazol-3-ylthioJacetate (0.71g, 2mmol) and
benzyltriethylammonium chioride (1.63g, 6mmel) in bromoform (10mL). Dichioroacetic acid ((.33
mL, 4 mmol) was then added and {be reaction mixture stirred at room temperatare for 3 h, The
mixture was directly loaded onto & 7-inch column of silica gel, packed with dichloromethane
(DCM). The column was first eluted with DCM untif all bromoform eluted, then eluted with
acetone/DCM {5:95) to give methyl 2-(5-bromo-4-(1 -cyclopropytnaphthalen-4-y1)-4H-1,2, 4-triazol-
3-vlthio)acetate (713 mg, 85%).

Example 15: 2-(5-Bromo-4-(1-cyclopropylnaphtheien-4-vij-4H-1,2 4-triazol-3-ylthiojacetic acid

PR ,2’3\
LiOH
mF—EiOi-!-H;;O
oc

168361} A solution of lithium hvdroxide (38mg, 4.1mmel) in water {10mL) was added dropwise over 5
mins to a solution of methyl 2-(5-bromo-4-(1-cyclopropyinaphthalen-4-y1)-4H-1,2,4-friazol-3-
ylthioJacetate (prepared as described in example 1 above; 1.14g, 2.7mmol) in ethanol (10mL) and
THF {10mL) at 0°C. The mixture was stitred at 0°C for a further 45 mins and then neutralized to
pk 7 by the addition of 0.5N HCl solution at 0°C. The resulting mixture was concentrated in vacuo
to 1/5th of its original vohime, then diluted with water (~20mL) and acidified to pH 2-3 by the
addition of 0.5N HCI to produce a sticky solid. (If the product comes out as an oil during
acidification, extraction with DCM is recommended.) The tan solid was coflected by vacuum
filiration and dried under bigh vacuum at 50°C for 16 b in the presence of P,Os to yield 2-(5-
bromo-4-(1-cyclopropyinaphthalen-4-y1)-4H-1,2 4-triazol-3-ylthio)acetic acid (1.02g, 93%).

Example 16: Sodium 2-{5-bromo-4-{4-cyciopropyinaphthalen-1-y1}-4H-1.2 4-triazei-3-ylthie)acetate
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N-N

OH O Na'

BrN)\S T weonen s/\r(
OO %
AN

[00362] Aqueous sodium hydroxide solution (1M, 2.0mL, 2.0mmol) was added dropwise over 5 mins to a
solution of 2-(5-bromo-4-{ 1-cyclopropylnaphthalen-4-y1)-4H-1,2,4-triazol-3-ylthio)acetic acid
{810mg, 2.0mmol) in ethanol {10mL} at 10°C. The mixaure was stirred at 10°C for a further 10
mins, Volatile solvents were removed in vacuo to dryness to provide sodinm 2-(5-bromo-4-{4-
cyclopropyinaphthaien-§ -vi-4H-1,2 4-triazol-3-ylthic)acetate as a solid (850mg, 100%).

Example 17; Potassiam 2-(5-bremo-4-(4-cyclopropyinaphthalen-1-ylj-4H-1,2,4-triazol-3-ylthio)acetate

N-N N—N
l \ !

N /\TrOH

Br N)\S
”
/N

[06363] Aqueous potassium hydroxide solution (1M, 2.0ml., 2.0mimol) was added dropwise over 5 mins (o
a solution of 2-{5-bromo-4-(1-cyclopropylnaphthalen-4-yt}-4H-1,2 4-triazol-3-ylthio)acetic acid
{810mg, 2.0mmol) in ethanol (10mL) at 10°C. The mixture was stirred at 10°C for a further 10
mins. Volatile solvenis were removed i vacue 1o dryness to provide potassium 2-(5-bromo-4-(4-
cyclopropylnaphthalen- 1-y1)-4H-1,2 4-triazoi-3-yHhio)acctate as a solid, (884mg, 100%).

Example 18; 2-(5-bromo-4-(1-cyclopropylnaphthalen-4-yly-4H-1,2 d-iriazol-3-ylthio}-N-
hydroxyacetamide

NN MN-N

/{\ )\SAWOH NH:-QH /!!\ .\r\‘\s/\rn Ot

N ee

A
[00364] A solution of 2-(5-bromo-4-{1-cyclopropylnaphthaien-4.-yi)-4H-1,2,4-triazol-3-ylthio)acetic acid
{1.0mmol) in THF (2mL) and methanol (2mL) is added to a soletion of sodinm hydroxide (Smmol)
and 50% aqueous hydroxyl amine {2 mL). After stirring for | hir at room temperature, water (4 mi)
is added and the volatile solvents removed in vacuo. The solution is then neutralized to pH 7-8 by
addition of HCI (1), and the resulting precipitate isolated by filtration to provide 2-(3-bromo-4-{1-
cyclopropylnaphthalen-4-yi-4H-1,2 4-triazol-3-yithio)}-N-hydroxyacetamide,
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Exampie 19; 2-(5-bromo-4-{1-cyclopropylnaphthalen-¢-yi}-4H-1,2 4-triazol-3-yithio)-N{R" R*)-
acetamide

N S’ﬁé’ HN. N s’\g’ Y
® — 0
A\ A
§00365] Phosphorus oxychloride (2.6mmot) is added dropwise over 5 mins to a solution of 2-(5-bromo-4-(1-
cyciopropylnaphthalen-4-y1-4H-1,2,4-triazol-3-ylthio)acetic acid (2.2mmol) and amine (NHR"R*;
2.2mmel) in pyridine (22mL) at 0°C. The mixture is stisred at OC for a further 1 hour and then
quenched by addition of water (1mL}. Volatile solvents are removed in vacuo and DCM (200mL)
added. The organic phase is washed with water {1x50mL), saturated sodinm carbonate solution
(1x50mL) and brine (1x50mL), dried over Na,50, and concentrated to dryness. Ethanol and water
are added to produce a solid which is collected by filtration. Additional product is recovered by
extraction of the filtrate with DCM. The combined product is concentrated, dried and purified by
column chromatography (acetone/DCM eluent) to provide 2-(5-bromo-4-(}-cyclopropylnaphthafen-
4-y1}-4H-1,2 4-triazol-3-ylthio}-N(R* R®)-acetamide,
Example 28; 2-(2-(5-Bremo-4-(4-cyclopropyinaphthalen-i-yh-48-1.2 4-triszol-3-
yitkio)acetamido)acetic acid
NN o)

N-N
ar/ﬁnﬁ\s/\n’m" H’"\ionne la.r"j< N /ﬁrn\)\we
0 | 0

O@ o N° 7S

AN
[00366] Glycine ethyl ester hydrochloride (0.21g, 1.48mmol), 1-ethyl-3-(3-
dimethylaminopropylycarbodiimide hydrochioride (0.36g, 1.86mmol), 1-hydroxy-7-
azahenzotriazole (0.25g, 1.86mmol) and 2,6-lutidine (0.43ml, 3.71mmol, 3.0) are addedto a
aolution of 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl}-4H-1,2 4-triazol-3-yithic}acetic acid
{0.5g, 1.24mmol) in dichloromethane (6.18mL), and the mixture is stirred at room temperature for
18 hours. Purification by SGC (0-100% EiOAc/Hexanes) affords 2-(2-(5-bromo-4-{4-
cyclopropylnaphthalen-1-yl)-4H-1,2 4-triazol-3-yithiojacetamido)acetic acid.
Example 21: 3-(2-(S-bromo—<4-(4-cyclopropylnaphthalen-1-yD-4H-1,2,4-(riszol-3-
yltkiojacetamido)ncetic acid
O

Sk S
BN s OMe B NS \/ILOH
O LiOM {aq) s}

D — 0

A AN
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{60367} Aqueous lithium hydroxide solution (1M, 0.8 mL, 0.8 mmol) is added to a solution of ethyl 2-(2-(5-
bromo-4-(4-cyclopropyinaphthalen- 1 -y)-4H-1,2 4-triazol-3-ylthio)acetamido)acetate (0.4 mmol) in
3:1, THF/H>0 (1.6 mL} and the mixture stirred for 18k &t room temperature. The crude reaction
mixture is concentrated and acidified with aqueous HC1 (M, 1.2m0L) and then is extracted withy
ethyl acetate (3x3 mL}. The combined organic extracts are dried (sodium sulfate}, filtered and
concentrated to provide 2-(2-(5-bromo-4-{4-cyclopropyinaphthalen-1-yl}-4H-1,2 4-iriazol-3-
yithio}acetamido)acetic acid.

Ezample 22: Methyl 2-(2-(5-brome-4-(1-cyclopropyinaphthalen-4-yl)-4B-1,2,4-triazof-3~

yithio)acetamido)propancate

/E_Nk OH  HoN i /’gﬁxs N i
BN S %ome BN /\‘O(\HLOMG
0 0 — ¢
A A
[06368] Alanine methyl ester hydrochloride (1.48mmol), 1-ethyl-3-(3-dimethylaminopropyl}carbodiimide
hydrochloride (1.86mmol), 1-hydroxy-7-azabenzotriazole (1.86mmol) and 2 6-lutidine (0.43ml.,
3.71mmol) are added o a solution of 2-(5-bromo-4-{4-cyclopropylnaphthalen-1-yh-4H-1,2 4-
triazoi-3-ylthio)acetic acid (0.5g, 1.24mmol) in dichioromethane (6.18mL). The mixture is stirred at
roont temperature for 18 howrs and then purified by SGC (8-100% EtOAc/Hexanes).
Exsmple 23: 2-(2-(5-Bremo-4-(4-cyclopropylnapbthaien-1-y14H-1.2 4-trinzel-3-

yithio}scetamido)propancic acid

PR PR
N
Br” NS j)\OMe Br” "N” 8 \I/U\OH
oy T e T
A A\

[00369] Agueous lithium hydroxide solution (1M, 0.8 mL, 0.8 mmnl) is added to a solution of methyl 2-(2-
{5-bromo-4-{1-cyciopropyinaphthalen-4-yl)-4H-1.2, 4 riazol-3-ylthio)acetamido)propancate (0.4
mmol) in 3:1, THF/H,0 (1.6 mL) and the mixture stirred for 18h at room: temperature. The crude
reaction mixture is concentrated and zcidified with agueous HCL (1M, 1.2ml)) and then is extracted
withy ethyl acetate {(3x3 mL). The combined organic extracts are dried (sodium sulfate), filtered and
concentraied to provide the desired product.

Example 24: Methyl 2-(2~(5-bremuo-4-(1-cycloprepylusphthalen-4-y)-4H-1,2 4-triszol-3-yithio)
acetamido)-3-phenyipropanoate

% o HZN% * %‘
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{06376] Phenylalanine methy! ester hydrochloride (1.48mmol), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (1.86mmol), I-hydroxy-7-azahenzotriazole
(1.86mmol) and 2,6-lutidine (0.43mL, 3.7 1mmol) are added to 2 solution of 2-(5-bromo-4-(4-
cyclopropyinaphthalen- 1 -yl)-4H- 1,2 4-trinzol-3-yithio)acetic acid (0.5g, 1.24mmol) in
dichloromethane (6.18mL). The mixture is stirred at room temperature for 18 hours and then
purified by $GC (0-100% EtOAc/Hexanes).

Exsmple 25; 2-(2-(5-Bromo-4-(4-cyclopropyinaphthaten-1-yl)-4H-1,2,4-triszol-3-yithio)acetamido}-3-

phenyipropansic acid

B s’ﬁg OMe Lo (a5 s’\"’
£\ E

[09371] Aqueous lithium hydroxide solution (1M, 0.8 L, 0.8 mmol) is added to a solution of methyl 2-(2-
{5-bromo-4-([-cyclopropyinaphthatcn-4-yl)-4H-1,2,4-wriazol-3-ylthic) acetamido)-3-
phenylpropancate (0.4 mmol) in 3:1, THF/H;0 (1.6 mL) and the mixture stirred for 18} at room
temperature. The crude reaction mixture is concentrated and acidified with aqueous HCL (1M,
1.2mL) and then is extracted withy ethyl acetate (3x3 mL), The combined organic extracis are dried
(sodium sulfate), filkered and concentrated to provide the desired product.

Exgmple 26: Methyl 2-(((9H-flueren-9-ylymethoxy)carbonylamine)-6-(2-(S-bromo-d-(4-

eyciopropyinaphthalen-1-y1)-4H-1,2,4-triazol-3-ylthis)acetamido)hexanonte

OO 5 ___ NriFmoc OO NHFmoc
£\ A

[04372] Methyl 2-(({9H-fluoren-9-ylimethoxylcarbonylamino}-6-aminchexanoate (N-o-Fraoc-Lysine
{NH.)-OMe, | 48mmol), 1-ethyi-3-(3-dimethylaminopropyljcarbodiimide hydrochioride
(1.86mmol), 1-hydroxy-7-azabenzotriazole {1.86mmol) and 2,6-lutidine (0.43mL, 3.7 lmmeol) are
added to a solution of 2(5-bromo-4-(4-cyclopropynaphthalen-1-yl}-4H-1,2 4-triazok-3-
vithioyacetic acid (0.5g, 1.24mmoi) in dichloromethane (6.18mL). The mixture is stirred al room
temperatwre for 18 hours and then is purified by SGC (0-100% EtOAc/Hexanes).

Ezample 27: 2-(1,2-Dihydroxyethyl)-4,5-dhydrozytetrabiydeofuran-3-yl 2-(5-brome-4-(4-
cyclopropylaaphthslen-1.yI)-4H-1,2 4-triszol-3-yithio)acetate

0 0,
N-N —270% N-N H _2—0!%
/I r N -
Bf/(N)\s/\IrOH HaN—{CH. )4 BI/QN)\S/\R,N {CHa)y
a)
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[00373] Phosphorus oxychloride (2.4mmol) is added dropwise over 5 mins to & solution of 2-{5-bromo-4-(i-
cyclopropylnaphthalen-4-yI-45-1,2 4-triazol-3-yithiodacetic acid (§10mg, 2.0mmol} in pyridine
(20mL) at 0°C. The mixture is stirred at §°C for a further 1 hour and then a softution of 1,2:5.6-Di-
QO-isopropilydene — D-D-glucofuranose (32Gmg, 2.0mmol} in pyridine (5mL) is added dropwise
over Smins. The mixture is stirred at 0°C for a further 1 hour and 1 hour at 20°C and then is
quenched by addition of water (ImL). Volatile solvents are removed in vacuo and DCM (200mL)
added. The organic phase is washed with water {1x30mL), saturated sodium carbonate soluiion
{1x50mdL) and brine (1x50ml.), dried over Na;$0, and concentrated o dryness. Ethenol and water
are added to produce a solid which is collecied by filtration. Additional product is recovered by
extraction of the filtrate with DCM. Combined product is concentrated, dried and purified by
column chromatography (acetone/DCM eluent}. The combined solids are dissolved in acetic acid
(25mL) and water (SmL) mixtore, heated at 60°C for 3 hours. Volatile solvents are removed in
vacuo. Ethenol and water are added to produce a solid which is collected by filtration.

Example 28: I-hydroxy-2-(3,4,5-trihydroxyietrabydrofuran-2-yiethyl Z-(5-bromoe-4-{4-

eyclopropylnaphthalen-1-yl)-4H-1,2 d-triszol-3-yithio)acetate

HO

';H::' H070 O\
AS/\gOH o S/W° ‘e
A A
{60374) Phosphorus oxychloride (2.4mmol) is added dropwise over 5 mins (o a solution of 2-(5-bromo-4-(1-
cyclopropylnaphthalen-4-yl)-4H- 1,2 4-triazol-3-ylthio)acetic acid (810mg, 2.0mmol) in pyridine
(20mml) at 0°C. The mixture is stirred at 0°C for a further 1 hour and then {,2-C-isopropilydene —
O -P-glucofuranose (440mg, 2.0mmol) dissolved in pyridine {3ml.} is added dropwise over Smins.
The mixture is stirred at 0°C for a further 3 hovrs and 1 bowr at 20°C and ther quenched by addition
of water (1mL). Volatile solvents are removed in vacuo and DCM (200mL) added. The organic
phase is washed with water (1x50mL)}, saturated sodium carbonate solution (ixSOmL) and brine
{1x50mL), dried over Na,80C, and concenirated to dryness. Ethanol and water are added to produce
a solid which is collected by filtration. Additional product is recovered by extraction of the filtrate

with DCM. Combined product is concentrated, dried and purified by column chromatography
(acetone/DCM eluent). The combined solids are dissolved in acetic acid (25mL) and water (5ml)
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mixture, beated at 60°C for 3 hours. Volatile solvents are removed i vacuo. Ethanol and water are
added to produce a solid which is collected by filtration.
Example 29: 3-(2-(5-bromo-4-(d-cyclopropyinaphthalen-1-yD-4H-1,2 4-triazol-3-yithiojacetoxy)-2-
hydroxypropyl oleate

Y o
B/LN)\S/\(O“ HQ\)\/O\H/\/\/\-/W\/\/\/\
0 0 —
T e
A v G OY\/\/\/\-&«/\/\/\/\
e
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[00375] Phosphorus oxychloride (2.4mmol) is added dropwise over 5 mins to a solution of 2-(5-bromo~4-(1-
cyclopropyinaphthalen-4-yi)-4H- 1,2 4-triazol-3-ylthio)acetic acid (810mg, 2.0mmol} in pyridise
(20mL) at 0°C. The mixture is stirred at 0°C for & further 1 bour and then glyceryl monooleate
{715mg, 2.0mmol} dissolved in pyridine (SmL) is added dropwise over Smins, The mixture is
stirved at 0°C for a further 3 hours and 1 bour at 20°C and then quenched by addition of water
(1mL}. Volatile solvents are removed in vacwo and DCM (200mL}) edded. The organic pheseis
washed with water (1x50mL), seturated sodium carbonate solution (1x50mL) and brine (1x50mL),
dried over Na,5Q,, concentrated to dryness and purified by column chromatography {acetone/DCM
eluent) to provide 3-(2-(5-bromo-4-{4-cyclopropyinaphthaien-1-yh)-4H-1,2,4-triazol-3-
yithiojacetoxy)-2-hydroxypropyl oleate,

Exzample 3¢; ((2R,18,4R SR)-5-(6-amino-9H-purin-%-yi)-3,4-dihydroxytetrahydroferan-2-yimethyl 2-

{5-bromo-4-(4-cyclopropyinaphthalen-1.yh-4H-1,%,4-trinzol-3-yithio)acetzte

Nida : ) [ Y
N = N T
B N s’\( w Br N ST W
SO T G O R 1
A AN

[60376] The title oxyribomucleoside compound is prepared according to the synthetic scheme shown above.

Protecting groups may be employed and may or may not be removed at the end of the synthesis.
Example 31: ((2R 38,5R)-3-hydroxy-5-{5-methyl2, 4.divxo-3,4-dihydropyrimidin.1{ZH)-
yiptetrabrydirofuran-2-ylimetly! 2-(5-bromo-4-(d-cyciopropyinaphthalen-1-yi)-4H-1,2,4triazol-3-
yithio)acetate
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[00377] The title deoxyribonucleoside compound is prepared accordmg {0 the synthetic scheme shown
above. Protecting groups may be employed and may or may not be removed at the end of the
synthesis,

Example 32: (2R3540 5R)-5-(4-a mino-2-oxepyrimidin- 1{(2H)-yD)-4-hydroxy-3-

{phosphonooxy)tetrahydrefuran-2-yiymethyl 2-(5-bromo-4-{4d-cyclopropyinaphthalen-i-yl)}-4H-1,2 4-

triazol-3-ylthiojacetate

NH2 NHo
AN BN [
S/YOH HO Bl/QN s /\'ro . No
O
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{06378] The title oxyribonucleotide compound is prepared according o the synthetic scheme shown above.

Protecting groups may be employed and may or may not be removed at the end of the synthesis.
Example 33: 2-(5-bromo-4-(1-cyclopropyinaphthaten-4.yl}-dH-1,2 d-triazol-3-ylthio)zcetic acid - PEG
conjugate

N—

N-N
(R HO e i 'l
ar/ku)‘s’\f(o"' \/60’\)’ © /QN s o\/fo’\a‘op
o) s T
CO P = # or protecting group g@
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[60379] The title PEG-conjugate is prepared agcording to the synthetic scheme shown above, Protecting

groups may be employed and may or may not be removed at the end of the synthesis,
Examgie 34: Solubility of 2-(5-bromo-4-(4-cyciopropylsaphbthalen-1-yl}-4H-1,2 4-triszol-3-
ylthio)acetate - free scid, sodium snd piperazine salts
[00380] To 1.00mi. (or 0.50mL} of test solvent in an eppendorf vial, was added various weighed amounts of

2-{5-bromo-4-(4-cyclopropyinaphthalen-1-yl)}-4H- 1,2, 4-triazol-3-yithio)acetate, (as the free acid,

" sodium and piperazine salis}, and the weights recorded. When it appeared the saturation point was
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being reached, addition was stopped, and the eppendorf vial was shaken at a constant speed of
100Crpm a1 22°C for 24 hours. The ubes were then cenirifuged for 5 minates at 10-15,000rpm, and
checked for precipitation. Samples were diluted with acetonitrile/water, (1/1) {or iso-propy! alcohol
for hexane) and analyzed by HPLC against known standards, The results arc shown in the table

below,
Solubility (mg/ml.)

Selvent Free Acid Na sali Piperazine salt
DMSO >122.9 >136 ~54
Acetone 7.9 0.26
Water {pH 4.85) 49.2
PEG-400 1.2 2.4
IPA >102.1 6.4 1.6
EtDAc 2.1 0.055
Acetonitrile ~47.6
Methanol >130.9
Hexane ~18.4
Dichloromethane >215.3
Ethanol g,1

II Clinical examples

Exsmple 35: In vivo uric acid fowering activity
[0038%] The uric acid lowering activity of the compounds described herein was demonstrated in a multiple
ascending dose, donble-blind, placebo-controlled study in healthy adult male human volunteers, as

follows.

{00382} The study was performed in compliance with the current version of the declaration of Helsinki and
with the ICH gote for guidance on good clinical practice (CPMP/ECH/135/95).
[00383] 16 healthy male individuals, aged 18 — 45 years inclusive, with & body mass index (BMI) within

18-30kg/m* inclusive, having provided a written informed consent, non smokers for at least 6

months, not using any drug treatment for 2 weeks before scroening (2 months for enzyme-mnducing
drugs) except occasional Acetaminophen. The individuals were confined at the clinical site
beginning the day before dose administration until 72 hours after the final dose adminisiration on

Day 17 and retarned for a follow-up visit on'Day 21 & 1.

[00384) The study was perforroed using (4-(2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yi)-4H- 1,2 4.triazcl
3-yithio)acetamido}-3-chlorobenzoic acid, potassium salt), supplied as 100-mg solid powder in size

2 gelatin capsules. Matching placebo capsules were supplied as size 2 gelatin capsules, Individuats

were randomized to receive the seie number of placebo capsules as sdminisiered to the active

individuals.

{60385] Capsules (active or placebo) were administered orally with 240 mi. water 30 min afier a standard
brealdast (morning dose) and dinner {evening dose) for 14 days.

10038¢) 16 individuals (8 individuals [6 active and 2 placebo] per dose group),

a.  Group 1:Placebo

b. Group 2:300 mg (3 x 100-mg capsules) example | b.i.d.

c. Group 3:500 mg {5 x 100~mg capsules) example 1 b.i.d.
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[06387] Blood was collected from the individuals on days 9, 3, 7, 14 and at follow-up. Serum uric levels
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were toasured using standard antomated procedures. The results are shown in the table below (uric

acid levels in pmol/L).
Uric “;L": ﬁﬁ; MEAN 95% C.L<a> SE. 5D. MEDIAN | MIN MAX
Day 3 14.5726 (6636491, 95.51011)  [25.43248 | 50.86496 | 9.5168 39257 | 78514
Placebo  |Day 7 20318 (5172848, S6.89208)  |17.22260 | 3444537 | 5.9480 35067 | 34498
=4) Doy 14 14.2752 (6030017, 88.83957)  [3.43618  |4687235 | 163570 | -35.093 | 59.480
Foliowup | -22.6024 (6401525, 19.71045)  [13.29570 | 26.50140 | 26,7660 | 48.179 | 11.301
Day 3 1003229 |(137.35391; 6329195)  |14.40568 | 3528657 ] -101.4134 | -137399 | -58.885
300mg  [Day? 1262959 | (-18L.13450; -7145723) |21.33316 | 5223536 | -1198522 | -203422 | -68.402
(@6} IDay 14 1212401 | (18847405, 5400608) |26.15516 | 6406680 | -104.9822 | -201.637 | -60.075
Followup | -2.2801 (B147624;, T6.91610)  130.80866 | 7546549 | 089 | -114.79% | 77919
Day 3 TR 7617 |(-17120777; -66.31569) 2040240 4957547 | ~112.1198 | -179.630 | -47.584
500mg  |Day 7 ATTEE3T | |(-172.68153; BL6R615) [L7.50482 | 4287789 | -1442390 | -168.923 | -59.480
(=6} |Day 14 118224 | (16147505, 62.16931) |19.31590 14731409 | -124.9080 | -167.135 | -33.309
Followap | 27,2617 (2473038, 19.25368) 022578 |49.54283 | 273608 | -54.722 | 98.142

f00388] Figures I and 2 represent uric acid levels (in mg/dl and pmol/L, respectively) 0, 3, 7 and 14 days
afler administering example 1 8t doses of 300mg, 400mg or 500mg b.i.d. (twice daily)

[06389] Figures 3 and 4 represent the change in unc acid levels (in mg/dL and pmol/L, respectively) 3, 7
and 14 days aﬁet- administering example 1 at doses of 300mg, 400mg or 500mg b.i.d. (twice daily).

{80390] Figure 5 represents the change in uric acid levels {(pmol/dL}) by treatment day after administering
exarmple 1 at doses of 300mg, 4060mg or 500mg b.i.d. (twice daily).

Example 36: Hurnap Clinical Trial Comparing Efficacy of 4-(2-(5-bromo-d-(4-cyclepropyinaphthalen-
L.viy4H-1,2 4-triszel-3-yilthiojacetamido)-3-chlorobenzoic scid versas Indomethacin
Design
{00391} This is a double-blind, parallel-group, multicenter, randomized, 5-day study.
Endpoints
[003%2] Tke primary efficacy endpoint is:
&, Individual assessment of pain.
[00393] The secondary efficacy endpoints are:
a Tenderness of the study joint;
b.  Swelling of the study joint; and
¢. Proportion of individuals disconiinuation due to lack of efficacy.
Treatment Regirme
{00394 Individuals are randomized into two groups: a controf group (w=100) and an experimental groug
(=100).
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{66395] The controf group is administered Indomethacin (75 mg) sustained release capsule (2 times daily)
for a total of two weeks.

[08396] The experimnental group is administered 4-{2-(5-bromo-4-{4-cyciopropylnapbthalen- 1 -yl)-4H-1,2 4-
triazol-3-ylthio)acetamido}-3-chlorobenzoic acid, potassium salt supplied as 100-mg solid powder
in size 2 gelatin cepsules for a total of two weeks,

Inciusion Criteria

{00397] Male or female

{66398} 218 years of old

[6639%] Diagrosed with gout according to the 1980 ARA Criteria for the Classification of Acute Arthritis of
Primary Gout.

[60408] Experiencing an acute attack of clinically diagnosed gout <48 hours prior to randomization.

[00481] Score & sum of 5 across the 3 symptom questiors for pain {0- to 4-Likert scale), tendemess (0- to 3-
poimt scales), and sweiling [0- to 3-point scales] with the pain score being at least moderate (i.e. 2,
3, or 4 on the (- to 4-Likert scale).

[{482] Female individuals of childbearing potential must have a negative pregnancy test.

{00403] Female individuals of childbearing potential must be infertile or on conlraception.

Stastical Methodology

[60404] The primary analysis is based on change from baseline in individual assessment of pain computed
from the average of responses on Study Days 2 through 5 using an intention-to-ireat approach. All
individual efficacy variables {except endpoints defined as proportions) are assessed by ANCOVA
{model 1o include terms for study site, stratum [monoarticular versus polyarticular acute gout],
baseline covariate, and reatment group), pending no 2-factor inferactions with treatment. The
comparability of treatment groups is assessed by 95% confidence intervals for pairwise reatment
difference. The 95% confidence interval for individual assessment of pain must fall entirely within
the comparability bounds (i.e., 0.5 Likert units}. Endpoints defined as proportions are compared
between groups using Fisher's exact test. Assumptions of normality and homogeneity are assessed
by the Shapiro-Wilk statistic and Levene’s test, respectively, If a significant interaction (p50.050) is
found, thenthe natuce of the interaction is assessed and further exploratory analyses is performed.

Example 37: Haman Clinical Trial Comparing Efficacy of 4-(2«{5-bromoe-4-(4-cyclopropyinaphthalen-

1-yi-4H-1,2 4-triazol-3-yithio}acetamido)3-chlvrebenzoic acid iv Iodividusis Treated for

Hypertension

Hypothesis

[00405]) Thiazide-induced hyperuricemis decreases the efficacy of thiazides in controling BP, leads to
endothelial dysfunction, and increases the incidence of insulin resistance and impaired ghicose
tolerance.

Study Design
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{00406] This study is a randomized, double-blind, placebo-controlied clinical trial of 8-week duration in
which a total of 220 African American individuals with nntreated stage I hypertension will be
enrolled, randomized, and treated as follows:

{60407 The experimentat proup receives chlorthatidone (25 mg/day) and potassium chioride (40 mEq/day)
for 4 weeks, They are then randomized to add-on a compound of 4-(2-(5-bromo-4-{4-
cyclopropyinaphbthalen- 1-yD-4H-1, 2 4-iriazol-3-yithio)acetamido)-3-chlorobenzoic acid, potassium
salt (300 mg/day) or placebo.

{0D408] The dosage of 4-{2-(5-bromo-4-(4-cyclopropylnaphthalen- 1 -yi)-4H-1,2 4-trinzol-3-
vithio)acctamido)-3-chlorobenzoic acid will be adjusted to achieve serum uric acid levels between 4
and 5.5 mg/dL. All individuals will receive a low-sodinm diet.

Endpoints

{00409} The primary endpoint is reduction in systolic BP.

[00419] The secondary endpoints measure changes in endothelial function, ambulatory blood pressure, body
composition, systemic inflammation, metabolic parameters, oxidant siress, and renal
hemodynamics.

Inclusion Criteria:

[00411] African American (including black individuals born in the Caribbean, Africa, Canada, etc.)

[00412) Male or female

[@0413] 18 years of age or older

[00414] Untreated with any antihypertensive agent, with an average sitting clinic BP of between 140/90 and
159/69 mm Hg

[00415] Randor spot urine protein/creatinine ratio of less than 0.5 (approximates a 24-hour urinary protein
excretion of 500 mg/day)

[00416) Calculated MORD GFR of greater than or equal to 60 oal/min/1.73/m"2

{06417] No allopurinol or probenecid intake for at least one month prior to study entry

Exclusion Criteria

@  History of cancer or accelerated hypertension

»  Confirmed total white cell count of less than 2,500/mm™3, anemia, or thrombocylopenia

e  Known history of liver discage

¢  Known secondary cauze of hypertension

*  Known presence of diabetes or fasting blood glucose greater than or equal to 126 mg/dL

®  History of heart failure, acute myvcardial infarction, or stroke or on a f-blocker or calcium channel

blocker for cardiovascular indications other than for lowering blood pressure

¢  Abnormal EKG requiring medical intervention

@ History of clinical or renal biopsy or evidence of renal parenchymal disease

&  Acute gout attack within 2 weeks of study entry

&  History of drug abuse in the last 2 years, including narcotics, cocaine, or alcohol (greater than 21

dnnks/week)

¢  Anm circumference of greater than 52 cm, which precludes measurement with a ‘thigh' BP cuff
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e Pregnant or planning to becorne pregnant during the study, or breastfeeding

e History of noncompliance, are unable to comply with the study requirements, or who are currently

participating in another study

e Not fasting prior to obtaining screening laboratory data. If a participant has clearly not fasted, we will

exclude those individuals with casual blood glucose levels of greater than or equal to 200 mg/dL. b the

event that a fasting blood sugar exceeds 126 mg/dL, it will be reconfirmed on a blood glucose
measurement obtained oit a subsequent day, per American Diabetes Association criteria

Example 38: Huomsag Clinical Trizl for hyperuricemia or hyperuricosuria

Study Design

[00418]} This stdy is a randomized, double-blind, placebo-controlied clinical trial of 4-week duration in
which a total of 100 individuals with atherosclerosis will be enrolied, randomized, and treated as
follows:

[09419] The experimental group receives 4-(2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2 4-triazol-
3-ylthio)acetarnido)-3-chlorobenzoic acid, potassium salt (300 mg/day). The control group will
receive atorvastatin (80-mg daily}.

" Main Criteria for Inclusion

@  Male and female individuals

*  Between 30-75 years of age

» At least ope obstruction in 2 major cardiac vessel with at ieast 3 20% luminal diameter narrowing
by visual estimation.

e A “target vessel” for TVLIS interrogation with no more than 50% luminal narrowing throughout a
segment that was a minimum of 30 mm in length {the “target segment™). The target vessel must not
have undergone previous intervention, nor have been a candidate for intervention at the time of
Baseline catheterization.

¢  Low-density lipoprotein cholesterol (LDL-C) between 125 and 210 mg/dL. following & 4- to 10-
week washout period if the individual is talking antihyperlipidemic medication.

¢ Uric acid levels in the blood exceed 360 umol/L (6 mg/dL) for a female ndividual or 400 pmol/L
{6.8 mg/dL) for & male individual; or uric acid levels in urine exceed 800 mg/day (in a male
individual} and greater than 750 mg/day (in & female individual).

Endpoinis

[08420] The primary efficacy parameter is restoration of uric acid levels to medically-acceptable levels,

f9421] The secondary endpoints are:

a, Change in TPV
b. Change in percent plague PPV

Example 39: ‘

[00422] 2-(5-bromo-4-{4-cyclopropylinaphthalen-1-yl)-4H-1,2 4-triazol-3-vlthio)acetic acid was
admimstered to 12 healthy subjects a3 follows:

a. 100mg, fasted state (4 subjects)
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b. 100mg, fed siate (4 subjects)

¢ 200mg, fasted state (4 subjects)
[00423) Each group showed signs of uric acid lowering effects, as shown in figure §

[00424] The examples and embodiments described herein are for illustrative purposes only and various

modifications or changes suggested to individuals skilled in the art are 1o be included within the
spirit and purview of this application and scope of the appended claims.
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WHAT S CLAIMED {S:

A compound of formula {IH):

X-N R3R¥
MY 0
R N7 W
R? OH

wherein

XisCHorN;

Wis 0, S, 5{0), S{0),, NH, N{optionally substituted alkyl), NC{O}{optionally substituted alkyl)
or CHy;

R'is Cl, Br, |, NH,, methyl, ethyl, n-propyl, i-propyl, optionally substituted ethyl, optionally
substituted n-propyl, optionally substituted /-propyl, CF;, CHF, or CH,F;

R® and R* are independently selected from H and lower alkyl, or R* and R together with the
carbon to which théy are attached form a 4-, 5-, or 6-membered ring, optionally
containing 1 or 2 heteroatoms selected from N, S and O;

R? is selected from the group consisting of {a), (b}, {c} and (d):

- PP
/\' R10LC | 1 Ro
R1I0-L g1t = /
RP R13 R‘M

wherein

- - - represents a carbon-carbon single bond or a carbon-carbon double bond;

Q and Q' are independently selected fro_m N and CH;

R” is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cyclopropylmethyl;

R® R® and R* are independently selected from H, F, Cl, Br, CHa, CF3, CFH,, CF;H,

ethyl, j-propyl, cyclopropyl, methoxy, OH, OCF;, NH; and NHCH;;
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R is Cl, Br, 1, CHs, CFs, methoxy, i-propyl, cyclopropyl, tert-butyl, cyclobutyl or
methyl; and
R¥, R® R* and R" are independently H or methyl;
or a pharmaceutically acceptable salt, solvate, or tautomer thereof;
provided that the compound of formula (ilt} is not:
2-{5-bromo-4-{4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetic acid, or
lithium 2-(5-bromo-4-(4-cyciopropyinaphthalen-1-yl}-4H-1,2,4-triazol-3-
ylthio)acetate.
The compound of claim 1 wherein:
R” is the group {a); and
R" is cyclopropyl or ethyl.
The compound of claim 1, or a pharmaceutically acceptable salt thereof, having the

structure:

N—N : N-N
BF/QN : Hf)ﬁc?o Br/QN»\S/\fO
. OO OH OO OH
/N or CH3 .
The compound of claim 1 selected from:
sodium 2-{5-bromo-4-(4-cyclopropyinaphthalen-1-y!}-4H-1,2,4-triazol-3-
ylthio)acetate;
2-{5-bromo-4-{4-cyclopropyinaphthalen-1-yl}-4H-1,2 4-triazol-3-ylthio}-2-
methylpropanoic acid;
sodium 2-(5-bromo-4-(4-cyclopropyinaphthalen-1-yl}-4H-1,2,4-triazol-3-ylthio)-2-
methylpropanoate;
2-(5-bromo-4-{4-ethylnaphthalen-1-yl)-4H-1,2 4-triazol-3-ylthic)acetic acid; or
sodium 2-{5-bromo-4-(4-ethylnaphthalen-1-yl}-4H-1,2,4-triazol-3-ylthio)acetate.

A compound for use as a medicament, the compound represented by formula (Ilt):
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)’(_h\i\ RS R3
RSN W ©
t
R2 OH

wherein

XisCHorN;

W is 0, S, S(0}), S(O),, NH, N{optionally substituted alkyl), NC(O) optionally substituted alkyl)
or CH;

R*is H, Cl, Br, |, NH,, methyl, ethyl, n-propyl, i-propyl, optionally substituted ethyl, optionally
substituted n-propyl, optionally substituted i-propyl, CF;, CHF; or CH,F;

R® and R¥ are independently selected from H and lower atkyl, or R® and R® together with the
carbon to which they are attached form a 4-, 5-, or 6-membered ring, optionally
containing 1 or 2 heteroatoms selected from N, S and O;

R? is selected from the group consisting of (a), {b), {c} and {d):

wherein

- - - - represents a carbon-carbon single bond or a carbon-carbon double bond;

Q and Q' are independently selected from N and CH;

R" is methyt, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cyclopropytmethyl; _

R® R® and R* are independently selected from H, F, Cl, Br, CHs, CF3, CFH,, CF;H,
ethyl, i-propyl, cyclopropyl, methoxy, OH, OCF;, NH; and NHCH;;

R™ s Cl, Br, I, CH,, CFs, methoxy, i-propyl, cyclopropyi, tert-butyl, cyclobutyl or
methyl; and

R, R R™ and R*® are independently H or methyl;

or a pharmaceutically acceptable salt, solvate, or tautomer thereof.

The compound for use of claim 5, or a pharmaceutically acceptable salt thereof, of formula

{1} wherein:
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Wis S.
7. The compound for use of either of claims 5 or 6, wherein:
Xis N
8. The compound for use of any one of claims 5, 6 or 7, wherein:

R" is Cl, Br, I, CHj, CFs, CHF, or CH,F.
9, The compound for use ofan\f one of claims 5 to 8, wherein:
R® and R are H or CHa.
10. The compound of any one of claims 5 to 9 wherein:
R’ is the group (a); and
R” is cyclopropyt or ethyl.
11. The compound for use of claim 5, wherein the compound of formula (iil} has the structure:

AN PRSI N
Br” N s/“j70 Br N 5)4740 Br™ "N s/“j7o
' OH OH OH

o o (e

£\ , /\ or CH;
or a pharmaceutically acceptable salt thereof,

12, The compound for use of claim 11, wherein the compound is the sodium salt.

13. Use of the compound of any one of claims 5 to 10 in the manufacture of a medicament for
the treatment of gout.

14, Use of the compound of either of claims 11 or 12 in the manufacture of a medicament for
the treatment of gout.

1s. A pharmaceutical composition which comprises a pharmaceutically acceptable carrier and a
compound of formula (11}, or a pharmaceutically acceptable salt, solvate, or tautomer
thereof.

16. The pharmaceutical composition of claim 15 which comprises a compound of formula (lfi} as
defined in any of claims 5 to 12, or a pharmaceutically acceptable salt thereof.

17. The pharmaceutical composition of claim 15 which comprises a compound of formula (Hl) as

defined in claim 11.
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The pharmaceutical composition of claim 15 which comprises a compound of formula (ill) as

18.

defined in claim 12.

The pharmaceutical composition of any one of claims 15 to 18 adapted for oral use, for

19.

example as discrete units.

The compound for use of claim 5, wherein the compo'und of formula (Ilf) is selected from

20.

the group consisting of;
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T

:ll

-

or pharmaceutically acceptable salt thereof.

A pharmaceutically acceptable sait of a compound of formula (tH):

21.

wherein

XisCHorN;
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W is 0, S, 5(0), 5(0),, NH, N{optionally substituted alkyl), NC{O}{optionally substituted alky})
or CH,;

RYis H, Cl, Br, I, NH,, methyl, ethyl, n-propy!, i-propyl, optionally substituted ethyl, optionally
substituted n-propyl, optionally substituted i-propyl, CF;, CHF; or CH,F;

R® and R¥ are independently selected from H and lower alkyl, or R® and R® together with the
carbon to which they are attached form a 4-, 5-, or 6-membered ring, optionally
containing 1 or 2 hetercatoms selected from N, S and O;

R? is selected from the group consisting of {a), {b}, (c} and (d}:

wherein

“--- representsé carbon-carbon single bond or a carbon-carbon double bond;

Q and Q' are independently selected from N and CH;

R’ is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cyclopropylmethyi;

R® R” and R* are independently selected from H, F, Cl, Br, CHs, CF3, CFH,, CFyH,
ethyl, i-propyl, cyclopropyl, methoxy, OH, OCF;, NH; and NHCH;;

R is Cl, Br, I, CHs, CF5, methoxy, i-propyl, cyclopropyl, tert-butyl, cyclobutyl or
methyl; and

R R® R and R* are independently H or methyl;

or a solvate, or tautomer thereof.

22. The pharmaceutically acceptable salt of claim 21, selected from a pharmaceutically

acceptable salt of:

N—N N=N HiC CH, N—N |

[ [ /N
B{AN)\S/YO B?AN)\SXKO BI’/AN)\S/\(O
OH CH

A or CHa

OH
0 oo Jde
A |
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24,

25.

26.

27.

28.
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The pharmaceutically acceptable salt of either of claims 21 or 22 wherein the
pharmaceutically acceptable salt is the sodium salt.

Use of the pharmaceutical composition of claim 15, further comprising a second agent in the
manufacture of a medicament for the treatment of the gout.

The use of claim 24, wherein the second agent is a URAT 1 inhibitor, a xanthine oxidase
inhibitor, a xanthine dehydrogenase, or a xanthine oxidoreductase inhibitor.

The use of claim 24, whetein the second agent is selected from allopurinol, febuxostat, FYX-
051, or combinations thereof.

Use of the compound as claimed in any of claims 5 to 12 in combination with allopurinol,
febuxostat, or FYX-051, in the manufacture of a medicament for the treatment of gout.

The compound of claim 1, wherein the compound of formula (it} is selected from the group

consisting of:

o] A 0 N O
\
e Q:O
¥ ? * }
NN < > NN
N-N N~N OH OH
QH OH N i
8 X« ALY M\( NN OH  Fel 5 Fal 57
NS R N)\ T el e M o N 0
o] =
e %EO .S
i | A

~
~
-
~

99 % ’ ’
‘1 90 7
N A L

2’ ¥ ’ } ?
NN -

OH N-I B _
S s S BT . ST ST

o o o Br T TS Br S/\\g
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or pharmaceutically acceptable salt thereof.
29. A compound or pharmaceutically acceptable salt thereof for use as a medicament, wherein

the compound has the structure:

NN
N
Br/kN/kS/\fo

<ol

/\
30. The compound for use of claim 29, wherein the compound is the sodium salt.
31. The compound for use of either of claims 29 or 30, for use in the treatment of gout.
32. The compound for use of any one of claims 29 to 31 in combination with allopurinol.

33, The compound for use of any one of claims 29 to 32 in combination with febuxostat.



