NOVEL COMPOUNDS AND COMPOSITIONS AND METHODS OF USE

RELATED APPLICATIONS
[6661] This application claims benefit of U.S. Provisional Appiication No. 60/990,574, entitled “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
[0802] 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, coronary heart disease, Lesch-Nyhan
syndrome, Kelley-Seegmiller syndrome, kidney disease, kidney stones, kidney failure, joint

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

SUMMARY OF THE INVENTION

[6002a] The invention provides the use of a compound in the manufacture of a medicament for

the treatment of hyperuricemia, wherein the compound has the structure:
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or a pharmaceutically acceptable salt, or tautomer thereof.

[0002b] The invention provides the use of a compound in the manufacture of a medicament for
reducing serum uric acid levels, wherein the compound has the structure:
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or a pharmaceutically acceptable salt, or tautomer thereof.
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This invention 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 (IT), or formula (II) or a metabolite, pharmaceutically acceptable salt, solvate,
polymorph, ester, tautomer or prodrug thereof.

This invention 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 (1), formula (11}, or formula (III) or a metabolite, pharmaceutically acceptable salt, solvate,
polymorph, ester, tautomer or prodrug thereof.

This invention 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 (II), or formula (III) or a metabolite,
pharmaceutically acceptablie salt, solvate, polymorph, ester, tautomer or prodrug thereof. In some
embodiments, the condition is characterized by low tissue levels of uric 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 polycythemia 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, 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,
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hyperperathyroidism, proriasis or sarcoidasis. bn some proferred embodiments, the condition is
gowt. Ia some embodiments, the condition is joint inflammation censed by deposits of vric arid
crystals in the joint. I further or additional embodiments, the uric acid crystals are deposited in the
Joint flnig {synovial fuidy or joint ning (synovial lining},

This invention also provides for methods of treating or preventing hyperuricemia in an individual
comprising administering to the individua! an effective emount of & compound of formuda (1),
formuls (3T, or formuals (1T}, or & metabolite, pharmaceutically acceptable salt, sobvawe, polymorph,
estet, tautomer or prodrg therecf, wherein said amount is effective in Jowering the level of uric
acid. ‘

This invention also providss for methods of treating or preventing s condition charecterized by
abnormal tssue Jevels of yric acid o an individual at increased risk of developing the conditon,
comprising adoninistering to the individual an effective amount of a compound of formuda ),
formula {13), or formuls (E11) or & mewsbalite, pharmacemically acceptable sait, solvate, polymorph,
ester, tautomer or prodrog thezeof. In forther or sdditional embodiments, the condition is
polyoythernia, myeloid metaplasia, pout, » recurrent gow attack, gouty arthritis, hyperariceemia,
hypertension, a cardiovascular disesse, coronary beart disease, Lesch-Nyhan syndrome, Kelley-
Seegmiller syadrome, kidney disease, kidney stoves, kidoey faiture, joint inflsmmation, arthritis,
urobithiasis, phembism, hyperparathyroidism, psoriasis or savcoidasis. In some preferred
erbodiments, the condition is gout. In some embodiments, the condition is joint nflammation
cansed vy deposits of uric acid ervstals in the joint In further or sdditional embodiments, the uric
acid crystals are deposiied i the joint fhuid (3ynovial fluid} or joint Hoing fsynovial Haing),

This invention also provides for methods treating or proventing of polycythemia, myeloid
metaplasiz, gout, & recurrent gout attack, pouty arthritis, ryperwricacmis, kyperiension, a
cardiovssonlar disease, coronary heart disense, Lesch-Nyban syndrosme, Kelley-Sesgrmiter
svigirome, kidney diseass, kidnay stones, kidoey failure, joint nflammation, arthritis, urolithingis,
plumbism, hypesparathyroidiam, psorisis or sercoldosis in an individusl comprising admhinistering
to the individual an effective amount of & compound of formmuls (1), foremla (I1), or formula (X1 or
a metebolite, pharmaceutically scceptable salt, solvate, polymorph, ester, tautomer or prodrog
thereol. In preforred embodieents, the invention provides for methods of treating gout comprising
administering to the ndividual ar effective smount of 2 compound of formule (1), formuia (1), or
formule (1K} or & metabolite, pharmacentically acceptable salt, sofvate, polymorph, ester, wutomer
or prodrug thereof.

This invention slso provides for methods of preventing the formostion or reducing the size of
tophi/tophus in go individual, comprising adminismring to the individual an ¢ffective amount of &
cormpound of formula (1), foremule (L), or formuds (1) or = setabolit, pharmaceutically acceptable
salt, solvate, polvmorph, ester, tautomer or prodrug therecf,

This invention efse provides for methods of decreasing uric acid levels in one or more tissues or
organs, blood, senim, urine, o combinations thereof of an individus! comprising administering o
the pndividaal 2 aric acid Yovel decreasing amonnt of & conpound of formuia {8, formula (1), or
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formule (T8} or & mewmbolite, phacmuceuticslly seceptable salt, solvate, patymorph, ester, tastomer
or prodrug thereof, wherein the reduction in uric acid Jevels results in a reduction in hyperteasion or
cardiovascular events.

This invention also provides for methods of treating hvpoxanthive-gunnine
phosphoribosyliransferase (HPRT) deficiency i om individual comprisiog administering 1o the
individual & compound of formulz (1), formula (1), or formmade ) or & metsbolite,
pharmaceuticelly scceptable salt, solvate, polymorph, eswr, tautomer or prodrug thereof.

In some exbodiments, the methods described above Swiber comprise admindstering ¢ second agent
effective for the treatment of the conditien. In further or addiniona! embodiments, the second agent
is effective in reducing figsue levels of vric acid. In further or additional embodiments, the second
agent is a ponsteroidal anti-inflammatory drug (NSAIDS), colchicine, a corticosternid,
adrenocortcoropic hormone (ACTEH), probenecid, sulfinpyrazone, allopurinel, febuxogtat, FYX-
051 (4-{S-pyridin-d-yl-1 H-{1,2 4lmiezol-3-yiipyridine-2-carbonirile}, or combinations thereof,

o same embodiments, the methods described above firther comprise adtministering a sesond agent
effective for the ueatment of the comdition. o some embodiments, Yoe second agent is s URAT 1
inhibitor, a xanthine oxidase fuhibitor, a xanthine dshydrogensse, 2 xanthine oxidoreductase
inhibitor, or combinations thereof. In further or additions]l emnbodiments, the second apent is a
nonsteroidal aoti-inflemrastory drug (NSAIDS), coichicine, a corticosteroid, adeenocorticotopic
hormone (ACTEH), probenecid, sulfinpyrazone, altopurinol, febuxostat, FYX-051 (4-{S-pyridine4-
vi-1H-{1,2 4}eimzol oyhpyridine- 2-cuacbonitile), or combinations thereof.

Digclosed herein, in certain embodiments, is & method of rweating & disorder charasterized by
abpormat wric acid levels in blood spdfor wine. In some embodiments, (e method comprises
administering (a) a cornpound disclosed herein; and (b) 2 URAT 1 mhibitor, 2 xanthine oxidase
inhibitor, 2 xanthine dehydrogenase, 2 xanthine oxidoreductase inhibitor, or combinations thereof
In some embodiments, the method comprises administering allopurinol, febuxostat, FYX-051 (-5~
pyridin-d-yl-15 1,2 4ltriazol-3-yiypyridine-2 -carbonitrile), or combinations thereof,

In sowme ebodiments, the methods described herein comprise administering 8 compound of
formula {I). tn fusther or additiona! embodiments, the methods described herein comprise
adrojnisiering a pharmacenticaliy acceptable salt of & compouns of formula (I). In further or
addftional embodimments, the methods described herein comprise administering & sobvste of a
compound of formula (1), In further or additional embodiments, the methods described herein
comprise administering a polymorph of & compound of formula (1), In further or additional
embodinesnts, the methods deerribed herein comprise sdministering sn ester of a compound of
formule {I}. lo further or additional embodiments, the methods described herein comprise
administering & tantomer of » compound of formula (). In further or additional embodimens, the
methods deseribed herein comuprise administering a prodrog of & compound of formula (1), in
further or additional embodiments, the methods dessribed herein comprise administering a
metabolite of 2 compound of formula {T). In further or gdditional embodiments, the mewbolite has 2
gtructure selested from:
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In further or additional embodiments, the metabolite has & structure selected from:
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I some embodimenss, the methods described herein comprise admdinistering 8 compound of
forrmeta (ID). In further or additional smbodiments, the susthods described berein comprise
administering & pharmaceuticatly acceptable salt of » compound of formuls (7). In further or
additiona! erbodiments, the methods described hersin comprise administermg ¢ sobvae of &
compound of formnda (1), In further or additione! embodiments, the methods deseribod herein
comprise edministering & polymotph of & compound of formula (1), In Rrther or additional
embadiments, the methods described herein comprise sdministering an sster of a compound of
formuda {I1). In finther or additional embodiments, the methods described hersin comprise
adinimistering o tawtomer of a compound of formuda (13). In fixther or additional embodiments, the
methods described berein comprise administering & prodmg of & compound of formuls (), In
further or additional embodiments, the wethods desoribed herein comprise sdminisienng &
metabolite of & compound of formula ({1}

Tn some embodissents, the methods described berein comprise ssministering & compound of
formuia (). In forther or additions! embodiments, the methods described berein comprise
adminisiering & pharmaceutically accepisble salt of & compound of formuta (JE). In further or
additional smbodiments, the methods deseribed berem comprize sdministering » solvarz of
compougd of forssula (1), In further or additional erpbodirnents, the methods described herein
comprise sdministering z polymarph of 2 compound of fornmia (). In further or additional
embodizents, the methods described hercin comprise adrministering an ester of & compound of
formula (I1). In further or additional embodisaens, the methods deseribed herein comprise
administering 5 tmnomer of & compound of formuta (TT). In further or additional cbodiments, the
methods descrivved berein comprise admindstering » prodrg of 2 compound of formmda 7). In
further or additional embodiments, the methods described herein comprise sdmimstering o
membolite of a compound of foromia (IH),

In some cobodiments, the individual is 3 mammal. In Rether or addittonal embodiments, the
mamymal is 8 hamen. In some embodiments, the mdividual has a disorder characterized by an
aboormalty igh coment of urie scid in the body of the individusl, In further or addidonal
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embodiments, the disorder is characterized by overproduction of uric acid, low excretion of uric
acid, tumor kysis or a blood disorder. In further or additional embodimerss, the bload disorder is
polyeythemia or myeloid metaplasia. In further or additons! embodiments, de individual in nes
of decreased serom uric soid levels is suffering Fom gout, & recurrent gow: anack, gouty aribritis,
hiypemricaemis, hypertension, & cardiovascular disesse, soronary heart disease, Lesch-Nyhan
syndrome, Kelley-Sesgmiller syadrome, Lidney disease, kidney stones, kidney failure, joint
inflammation, aethrisis, urolithiasis, plumbism, hyperpasathyroidism, pyoriesis or sarcoidosis.

In Barther or additional embodiments, the uric acid levals sre decreased by &t least sbout §%. In
firther or sddinonal embodimnents, the uric acid levels are decreazed by af least about 10%.
further or sddiconal embodiments, the uric acid Jevels are decreased bry at least about 15%.
further or sdditonal embodiments, the uric actd levels are decreased by a8 feast abowt 20%.
further or additiorel erebodiments, the vric seid levels are docreased by at least sbout 15%.
fusther or additional embodiments, the wtic scid levels are decreased by at least sbout 30%.
further or additional embodiments, the uric acid levels pre decreased by at leagt about 40%. In
further or sdditions] embodiments, the uric acid levels are decressed by af least about 50%., In
frther or additional embodiments, the uric aeid levels are decreased by at least about 60% In
further or additionsl embodiments, the uric axid levels are decreased by at least about 75%. In
firther or additional embodiments, the blood uric actd level iv decressed by at Jeast sbout
0.5mg/dL. In farther or sdditions! embodiments, the blood uric acid fevel is decreaseq by at least
about img/dL. In ferther or additions! embodiments, the blood uric acid level is decreased by at
lenst about §.5mg/dl. In further or additional eobodiments, e blood wic ueid level is decseased
by at feast sbout Zmg/dL. In further or additional embodiments, the biood urc acid levei ig
decressed by at keast about 2.5mpg/dL.

In fustber or additional embodiments, the tissue or organ is blood, ssrum or plasta.

This invention is piso directed to pharmacevtical compositions comprising effective amounts of &
compound disclosed berein or & metaboliz, pharmaceutically acceptable salt, solvate, polvmorph,
ester, tantorer or prodrug thereof, In some embodiments, the pharmaceutical compositions further
compyise a pharmaceytically acceptaisle carrier. In some embodiments, the compositions disclosed
herein contsin adjuvants, excipicnts, preservatives, agents for delaying sbsorption, fillers, binders,
adsorbents, buffers, disintegrating egerss, solubilizing agents, other casriers, other mert ingredients,
or combinations thereof. In some embodimens, the pharmaceutical composition is in a form
suitable for orat administretion. In farther or additional embodiments, the pharmacsuticsl
composition is in the Sorm of b mblet, capsule, pill, povwder, sustrined release formmlation, sohsion,
suspension, for parenters! injection & & sterlle solution, sospension of emuwision, for wopical
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administration as 80 oinument or crieam of for rectal administration as & suppository. In further of
additional embodiments, the phanmaceutical composition is in unit dosage forms suitable for single
adminstratior of precise dossges. In further or additional embodiments (be amount of compound of
formuls 1 15 in the range of abowt 0.001 1o about 1000 mg/kg body weight/day. In further or
additional embodiments the amount of compound of fonmuia { is & the tange of sbout 0.5 o sbeout
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56 mg/kg/day. In farther or sdditionat embodiments the smount of compound of formule 1is abmu
0.001 to about 7 g/day. In further or additional embodiments the amount of compound of formada 1
is sbowt (.00 to abowt 6 giday. In further or additonal embodiments the amount of compound of
formula T is sbout 0.005 to about § g/day, In farther or addivional embodiments the amount of
compound of formals [ is sbout 0.01 w sbout 5 g/day. In further or additiona! embodimenty the
amourt of compound of formula | is about 0.02 to about 5 g/dey. [n further or additional
embodiments the amount of compound of fornmils ! is abous 0.05 10 about 2.5 gfday. In further or
additions! embodiments the asmount of compound of formula T is about 0.1 1o shout T g/day. In
farther or edditiona! embodiments, dosage levels below the Jower limit of the aforesaid mnge are
more than adequate, In further or additional smbodiments, dosage levels sbove (he spper himit of
the sforesaid range are required. In further or additional embodiments the compound of formula ¥ is
administered in 2 single dose, onoe daily. In further or additional embodiments the compound of
formule | 5 sdministered in vealiiple doses, more than once per day. I further or additional
embodiments the compound of formmla | is administered twice daily. In further or additions!
embodinents the sompound of formuls 1 is adminigtered three times per day. In forther or
additional embodiments the compound of formula I 18 sdminisiered four times per day. In forther or
additiona! cmbodiments the compound of forrmule I is administered more than four times per day.
In somc embodiments, the pharmaseurical composition is for administration 10 & mammal. In
further or additdonal smboditaents, the mammal is human. In farther or additional embodiments, the
pharmeceutical composition farther comprises s pharroscentical carmier, excipicht and/or adfuvant.
In further or additional embodirnents, the pharmaceatical composition further comprises at least ong
therapeudic agent

In some embodiments the pharmaceutical corpositions are useful for decrersing uric acid levels. I
further oy additions) ermbodiments the pharmacentical compusitions are useful for reducing
liypensngion or cardiovascuiar events,

In some embodiments, the pharmeceutical compositions comprise

i} a compound of formuta (I), formula (1), or formula (1Y) or & mewbolite, pharmacauically
acceplable sslt solvate, polymorph, estsr, mutomer o prodrug thereof, and

iiy optionalty ene or more pharmacentically scoeptable carriers,

In further or addional erabodiments, the amowunt of compound of formula {1}, foremuls (15, or
formula (15) is sufficient to decrease vric acid levels,

Tn further or additions) embodiments, the pharmacentical cotopositions somprise:

iy & compownd of formuls (1), formnia (11}, or formula (30 or a mewbolite, pharmaceutically
socepiable salt, solvate, polymorph, ester, taniomer or prodovg thevsof,

iy a URAT } inhibitor, & xanthine oxidase inhibitor, » xanthine debydrogenase, & zanthing
oxidoreduciase inbibitor, or combinations thereof: und

1ii} optically one or more pharmaceutically acceptable cariers.

In further or additional embodiments, the phermsacentical compositions compriss:

6§



{0028]

[0029]

16436}

JLiA2

10032}

[833}]

1} a compound of formuls {13, formule (I3, or formula (1) or 2 metabolite, pharmacentically
acceptable salt, sobvate, polymorph, evier, tawtomer or prodrog thereof;

if) atfopurinol, febuxosmt, FYX-051 (4~(S-pynidin-4-yl- 15[ 1,2 4luriazol-3-ylipyridine-2-
carbonitrile), or combinations thereof, and

iify optionally one ar more pharmaceuticelly aceeptable carriers,

Tius invention also provides pharmaceutical compositions nseful in the weagnesnt of edems and
frypertension which eleo maintaing uric acid levels st preweatment levels of canses o decrease in
aric acid Jevels comprising:

i} an anthypertensive agent;

it} & uric asid level matmraining or lowering amount of & compound of the formuia (1), formula (1),
or formuls (JE) or & metabolite, pharmacentically scceptable sak, sotvate, polymorph, eseer,
tautomer or prodrug thereof; and

1ii) optionally one or more pharmaceutically accepiable carriers.

This invention ales provides pharmaceutical componitions useful in the treatment of cancer which
slse maintaing uric acid levels at pretreatment levels or causes a decrease in unic acid levels
comprising:

1) an snticancer agent;

1} 8 uric acid level maintaining or lowering amount of & compound of the formula (1), formula (),
or formmla (I} or 2 metsbolite, pharmacentically acceptable salt, sobvate, polymorph, ester,
tautomer or prodrag thereof; asd

1if) optionally one or reore pharmaceutically scceptable carriers,

This invention aise provides pharmeacentical compositions useful for reducing the side effects of
chemotherapy in & cancer individual, comprising:

i} 8 uric scid leve] mainwmining or lowering amount of a compound of the formuls (1), forsula (10,
or formata (1T} or & metabalite, pharmsceutically soceptable salt, solvste, potymorph, ester,
tantomer of prodrug thersof; and

&) opiicnally one or more pharmaceutically scceptable carriers;

wherzin said side effects are relsind o elovated utic acid levels

in some cobodiments, the pharmacentical composivons comprise & metabote of & compound of
formula (1), formata (), or forsuuia (1F).

in some embodiments, the metabolite hag 2 structare selected from:
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In some embodiments, the mewbolite has & snonae seleoted from:
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34} In one agpect. pmvxéed is & commpoumd of furspula (1), or 8 metlabolie, pharmaceuticaily-accepiable
walt, sobvate, ester, tautomer or prodrug thereof:

formuta 1)
wherein

XCHor N

W is O, §, 5{0), {0, NH, Niopsionally substitueed alkyl), NC(OY{optionally substitured alkyl) or
CHy

R'is H, CY, Br, I, NHy, methiyl, ethyl, n-propyl, i-propyl, optionally substituted methy!, optionally
subsnratad ethyl, optonally substiruted n-propyl, optionslly substirated i-propvl, CF5. CHF, or
CHAF;

R® and RY are independently selected from H and lower elkyl, 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 heterostoms
selected from N, 8 and O;

RYis H, lower allyl, Jower alkeny! or lower alkymi;

RS, B%, RY, RY and R are independently selected from H, F, €Y, Bz, L, methyl, ethyl, n-propyl, i-propyl,
substituted methyl, substituted ethyl, substituted #-propyl, substituted {-propyl, cyclopropyl,
cyolobutyl, eyclopentyl, CF;, CHF,, CH/F, NH;, NHER', NRR*, OR', BR', C{OJR'. CO,H, & saft of
CO4H, COOR!, CONH,, CONHR?, CONRR”, SO:H, 1 salt of SOH, S(OLR!, S(QLNH,,
S(ORMHR', ${O)NRR", aryl or a hererocycle, whersin

R is 1, Cp.a allod, submitated € 5 alkoyl wherein said substiments are selected from CFy, OH,
OC,.; allyl, COCy5 alicyl, COOH, COOC,.4 alkyl, NH,, NHCy; alloyl, N(Cy; alky(Cra
slicyl), CORKIC, 5 alkyl, aryl or s beterooyele;

R* s H, Cq. aleyl, substnned C;; alkyl whereln said substithents are sslected from CF,, OH,
0,3 alkyl, COC,; allcyl, COOH, COOC,., alkyl, NHa, NHC,.; alkyi, N(C .5 alkvI¥Cya
alkeyl), CONHC . slevl, aryl or a hetsrocyeie; or

B and B" {ogether with the nitrogen atom to which they are attached form a
4-, 5-, or Gumenbered heterooyclic ring;

R? is solected from the group consisting of {a), (b), (&) and (d):
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=== - Yepresents a carbon-carbon smgle bond or & carbon-carbon double bond;

Q and Q' are independently selected from N and CH,
BY is methyl, ethyl, propyl, ipropyl, cycloprapyl, cyctobutyl, syclopentyl, cyclobexyl or
cyclopropytmethyl;
B®, 8% 2nd R'® are independently sslected fom H, B, Cl, Br, CHy, CFs, CFHa, CF:H, ethyl, i-
propyl, cyclopropyl, methoxy, O, OCF;, NH, and NHCH;;

RY is CL, Br, 1, CH,, CF,, methoxy, i-propyl, cyslopropyl, ferr-butyl, cyclobutyl or methyl; and

R™ R" R and RY arc independently H or methyl.
in some embodiments, X is CR® or N, wherein in R* is H, lower slky], or substitated iower alkyl.
In somo embodiments, X is (2). In further or additions} embodimpnts, R? iz (b). In further or
additiona) embodiments, R? is {c}. In further or additional embodiments, R? is (d}.
In further or additional embodiments, R is cyclopropyl, evelobutyl, cyclopentyl or cyclobexyl. In
further or additional embodiments, X, R and R'® are 1. In further or additionsl embodiments, R? is
(=) and R® is cyclopropyl, cyciobutyl, cyclopenty! or cyclohexyl. In further or additonal
embodiments, R i (&), R is cyctopropyl, cyclobueyl, cyelopentyl ar cyclobexyl and RS, R and R
are H.
In 50me emnbodiments, X is N, in further or additional emshodiments, X is CH. in further or
additional embodiments, X ig C-lower alky. In some senbodiments, W is O. In further or additional
embodiments, W is $. In some embodiments, R' is Cl, Br, I, msthyl, ethyl, n-propyl er i-propyl. In
some embodiments, R, R” and R” are H. In further or additional emboditents, X is N; W is O or
S; R'is Cl, Br or L and B, &Y and R* are H. I some embodiments, R® is CL, Br or L. in some
embodiments, R® is H. In forther or additional essbodiments, R is C), Br or 1 snd R §5 1. In further
or additional exsbodiments, R is CO-H, a salt of CO:H or COOR'. In further or additional
cmbodiments, R’ is CO.H, & salt of CO,H or COOR and R is H. in fusther or additional
embodiments, R? is C1, Br or 1, R” s CO.H, & salt of COH or COOR' snd R® is H. In further or
sdditional embodiments, R is C1 R is CO0H, 2 salt of COLH and R® is B, In further or additionai
embodiments, X is N, Wis G or S, R' is CLBror LR fs H, R is B R® s CL, Bror I, R® is H end
R i5 CO,H, a salt of COyH or COOR.
In some embodimenss, the compoand of formula (1) iy 4-{2-(5-bromo-4-(1-cyclopropyinaphihaten-
h-y 4 H-1,2 4-triszol-3-yithio)acetemido}-3-chlorobenzoic acid or g metaboliie, pharmaceutically
seceptable salt, solvate, polymorph, ester, Rutomer or prodrug thereof:

¢
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{0649 In some cwbodiments, the compound of formuie (§) is 2 metabolite of 4-{2-(5-bromo-4-(1 -
cyclopropyinaphibalen-4-yi)-4H-1,2 4-mirzol-3-yithio)aceemido)-3-chiorobenzoic acid.
[0041]  In further or additional embodiments the mewabolite has s structore ssiected from:

N [

BYAN};\S/\‘?O

&/{N'B\SH
Ot
A , umcwﬂt and umcoow

[8042] In one sspect, provided is z compound of formula (1), or a metbolite, pharmsceutically
acceptable sali, solvate, ester, Wwutommer or prodrug thereof:

X~N gIR¥
R1Ji¥»~w>kfo
2 Qr
formuls ()
wherein
XisCHorN;

Wis Q, 5, S(0}, S(O),, NH, N{optionalty substiuted alkyl), RC(O)optionally substituted alkyl) or
CHy;

R’ is K, Cl, Br, L NEL, methyl, othyl, npropyl, propyl, optionally substituted roethy, optionally
substinated ethyl, optionally substitaied n-propyl, oplionaliy substitated ipropyl, CF;, CHF,; or
CHaF;

R® and RY are independently setectsd from H and lower sticyl, or R® and B together with the carbox to
which they ave ntiached form & 4-, S-, or 6-membered ring, opiionally containing 1 or 2 heterogtoms

selecied om N, & and C;
R is selected from the group consisting of (a), (b), (¢} and (d):

whergin
== - - TEpresents a carboa-carbon single bond or & carbon-carbon doubte bond;

€ and Q' are independently selected from N and CH;
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[0048]

R is methy}, ethyl, propyl, i-propyl, evclopropyl, cyclobutyl, cyclopeatyl, cyelohexyt or
cyclopropytmethyl;
R, R® and R’ are mdependently selected from H, F, CL, Bt, CH,, CFs, CFH,, CFH, ethyl, &
propyl, cyclopropyl, methoxy, OH, OCF;, NH, and NHCH;;
RY is Cl, Br, §, CHs, CFs, methoxy, /-propyl, cyclopropyl, terr-butyl, cycloburyl or mathyl; and
R R R and RY are independently H or methyl,
I some embodinents, X is N. In other embodiments, Wiz S or O.

in one aspest, R s &) rF . In one aspect, - - - - reprosents & carbon-carbon

doubke bond. In goree cwbodiments, R is cyclopropyl.

In some embodiments, X is N, W is $; and R' 15 CL, Br, L, optionally substitutzd mefayl, CF;, CHF,

or CHLF.

In some emsbodiments, &® and RY are not H. In one aspect, R® and B are H.

In gome embodiments, RY and R {ogether with the carbon to which they are atiached form & 4-, 5-,

or 6-membered ring, optionally containing | or 7 heteroatoms selected from N, § and O, In some

other embodiments, RY and R ogether with the carbon 1 which they are aached form & 4-, 5, or

S-membersd ring.

In one aspect, provided bervin is a compound of formmulz (11}, wherein the compound of formmls (H)

is & S~subsgtituted- S-bromo-A-{4-cyclopropyinaphthaien-1 -yi}-4H-1,3 4-riazole wherein the

substituent ot the 3-position is ~R® , ,or phannaceutically scoeptable salt, solvate, or tautomer
thereof:
wherein,
R® is ~SCH;C{=O)R ", ~SCHy-tetrazolyl, ~SCH,C(=0YNHOH, ~SCE,C(=0)0-allky-OC{=O)K>,
SCH,C(=0)0-2lkyl-OC=0)OR™, ~SCH,C=0-alky--OC(=0INR*R®, or -
SCH,C{Oalkvl)y;
R® is OR™, SR™, NR™R™ , st least one amino acid, a peptide, a lipid, » phospholipid, 2 glycoside, 2
rucleoside, 4 aucleotide, oligomucleotide, polyethylene glycol, or s combination thereof,
wherein
R™ 55 substituted C;+Cy alkyl, optionally substitwed Cg~Cy slkcyl, optionally substituted
hetercalkyl, optionally subsdnued cycloalkyl, optionally substiited heterocychonlicy!,
optionally substituted aryl or optiosally substituted heteroaryl: or

R is 2 pharmaseuticalty acceptable catior: or

R™ is -[CR™MIR™YLR™

R*™ is hydrogen, cptionally substituted C;-Cyo alkyl, optionally substinmed hetoroalicyl,
optonally substintied cycloaliyl, optionally subsamed beterocycloatkyl, opticnally
substivaied arvl, optionatly substitied heteroaryl; or

RM is {CR™R™LRS
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R* is hydrogen, optionally substituted alkyl, optionally substituted beterorlky!, optivaally
substituted cycloatkyl or optionally substituted heterocycloalkyi; and

R® is hydrogen, optionally substituted alkyl, optionally substituted heteroalkyl, optionally
substineted cvoloalkyl or optionally substitated beterocyeloalkyl; or

R® s JCR™R LR,

each R™ is independenty bydrogen, haiogen, cvano, nitre, at least one amino acid, o peptids, 8
lipid, & phospholipid, & glycoside, a nucisoside, a nuelvotide, oligonucieotide, poiyethylene
glyool, -L-OH, -L-8H, -L-NH,, substitated -L-C-Cy gliyl, optionally substimted ~L«Cy-Cy
alkcyl, optionally substitaied 1-Cp-Cs elkenyl, optionally substitated L-Co-Cy alkyn,
optionally substituied 1~-Cy-Cy heteroalivl, optionally substituied -1~Cy-Cy oycloaliov],
optionally substituied L-Cs.Cr eyeloalienyl, optionally substituted -L-C3-Cy
heterocysioalloyl, optionally substituted -1-Cy-C, bBaloalkyl, optionaBy sebetimted -L.Cy-
¢, alkoxy, optionally substtwed -[-C-C, slkyviamine, optionally substituted ~1L~di-(Cy-
Cynlicylamine, optionally subsiivated «L-Cs-Cy aryl, optionaily sebstinned -L-C-C;
heteroaryl,

Y
[

o
H

/ﬁ;,/Y’ WO\AY, ,f‘};r.bi\/\y ) N

cach R® is independently hydrogen, halogen, cvano, nitro, &t keest one amino acid, & peptide, a
lipid, a phospholipid,  glycoside, 8 mucleoride, & nucleotide, oligomucleotide, polyethylene
giycol, -L-OH. «L-SH, -L-NH,, substitmsd -L.Cy-C3 atkyl, optionsfy substitwted «1-Ce-Cy
alkyl, optionally substinted L-Co-Cy alkenyl, optionally substituted L-Co-Cs alkynyl,
optionally substimied E-Co-Cs beteroalkyl, optionally substitated -LCy-C, cycloallyl,
optionatly substitwed L-Cs-C; cycloalkenyl, optionally substinned -LCy-C;
heterocycloalkyl, optionally substituted -L-C;-C, haloalicyl, optionally substituted -L-C, -
Cq alicoxy, optionally subsiingted -1-C-C alkylamine, optionally substituted —-E-di-(C,-
Coalkyiamine, optionally substitued -L-Cs-Cy aryl, optionaly substituted ~LCy-Cs
heteroaryl,

Y
Y O ﬁ /7\/©/
~TS
/f?;;/f/ﬁ;"’ ‘Y,”ﬁ.;;’ ~y A

s

R* is hydrogen, halogen., cyano, nitro, et keast one amino acid, & peptide, & Hipid, »
phospholipid, & glycoside, e nucicoside, a nucleotide, oligonucleatide, polyethylene glycol,
“L~OH, -L-SH, -L-NH,, substtuted -L-C,-Cy alkyl, optionally substitsied ~L-C-Cy alicyl,
optienally substitated L-Co-Cy alkenyt, opdenally substituted 1-Cp-Cy alkynyl, optionally
substitmted 1-Cp-Cs heteroalkyl, optionally substitated ~L-Cy-C cyoloalkyt, optionally
substituted L-Cr-Cs cyclosbieryl, optionally substitated -L-C3-Cy heteracycloaliyl,
optionally substituted -L-C-Cq baloalkyl, optionally substivated -L-C,-Cy alkoxy,
optionally substiluted -L-C;-Cyalkvlamine, optionally substinted ~L-di{C-C jalkyiamineg,

¥

+

+
'
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optionalty substituted ~L~-Ce-Cr aryl, oprionadly sabstinned -L-Cs-Cs heteroary

AP ARy ARy AR
LA £ , ¥s or ¥4 .
wherein L is & bond, -C(O)-, -S{0}, of -8{0O);
v;isQ, 1, 2or3;
Y is OH, OMe, COUH, SOWH, OS0:H, OS(OLNH,, PIOXOH),, OP{OY¥OHE),,
OP(OHOHHO-C,y  sikyl) or NY Y'Y, wherein
Y angt ¥? are cach independently hydrogen or methyl; or
Y% and Y are wken together with the niwogen to which they are atiached to form
w five or 91X membered ring that optionslly containg an oxygen atom or &
sscond nitrogen atom; and
Y is an electron pair or an oxygen atom;
mis}, 2 3, 0r4;
nied, 1,2,3,4,56 78 9or ity
wherein when B> is SC(R™)(R*)]R* then at least ene of R, R™ ang R is not hydrogen.
Int some exnbodiments, R* is at least one amino acid. In some embodimenms, R™ is 2 peptide. In
some embodiments, R™ is a lipid. In some embodiments, R'* is & phospholipid, In some
embodiments, R*® is a glycoside. In some embodiments, R'” is & nucleoside. In some embodiments,
R* is ¥ nucleotide. In sosne embodiments, K™ is polyethyiene glycol.
In some embodiments, R is & combination of one or more groups selecied from at Jeast one smine
scid, & peptide, s Yipid, & phospholipid, a ghycoside, 2 suclesside, & nucleotide, oligonucizotide, end
polvethyiene giveol. In sote embodiments, the one or more R* groups are covalently linked. o
some embodiments, the one or more R groups form & conjugare.
fx some embodiments, R™ is OR®.
In some embodizments, R* is substituted C;-C,; alkyl or aptionaily substiasted Co-Cp alkyl, In some
embodiments, R** is # pharmaceutically acceptable cation, In some embodiments, R” js a
pharmaceutically acceptable cation selected from Li', Na*, K*, Mg™, Ca™” and 2 protonsted amine,
1o some crobodiments, R is -[CR*NR™1LR™ m is 1, 2, 3, 4; and wherein 81 least one of R, R®
and R* i niot bydrogen, In some embodiments, R™ is kydrogen, K® is hydrogen and R is not
hydroges.
In some embodiments, R® s et least one amino acid, a peptide, 2 linid, 2 phospholinid, 2 glycoside,
1 rucleoside, & nuclectids, ofigonnciectide, or polvethylene glyool.
In some smbodiments, R™ is SR™. In some ewbodiments, R* is optionally substinted C;-C o alicyl,
to some embodiments, R™ is JCR™HR™ILR™.
In some embodiments, B ™ is hydrogen, R™ is hydrogen aad R* is not hydrogen. In some
embodiments, R™ j¢ at leas one amino acid, a peptids, 3 iipid, 2 phospholipid, a glycoside,
nucleoside, & nucleotide, obgomucleotide, or polvethylene glycol.
In some embodiments, R’* js NR*R®.
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[6039] In some embodiments, R® is hydrogen. In some embodiments, R¥ is optionally subsritred alkyl.

{0860] In some embodirents, K is JJCR™)R™),R™.

[0061] In some emboditents, R* is hydrogen, ®™ is hydrogen and R* is not hydrogen. fn some
cmbodiments, B it ar feast ons amino acid, a peptide, & ipid, a phospholipid, & glycoside, o
nuclengide, a nucleotide, sligonucleotide, or polyethyiens ghyvcol.

[0862] ln some embodiments, RP is ~8CH,C(=OIR ", ~SCH;~tetrazolyl, - SCH,C(=0NHOH, ~
STH,O(=0Y0-alionl-BC=0RY, ~8CH,C(=0)0-alky-0C(=0 10K, -8CH,C(=0)0-alkyl-
OCEOINRYR®, or ~SCH,C(Oalkvl)y
R' is OR™ NR™RY, at least one amino #0id, a peptide, or & glycoside;

R i substinated Cp-Cy atkyl, optionally substitsted CpCyq alkyl, optionalty substituted
heteroalicyl, optionally substitmted cycloalkyl, optionally substinted helerncycloatkyl,
optionally substituted ary} or optivnally substituted heceroaryl; or

R¥ is 2 pharmaceuticaily acceptable cation;

R™ ig hwdrogen, optionally substitmed C-Cy, aliryl, optionally substituted heteroalicyl, optionatly
substitmted cycloelkyl, optionally substinuted beterocyolonlkyl, opticaslly substituted aryt,
optionally substituied heteroaryl;

R* is hvdrogen, optionally substinted alievl, optionally substituied heteroalkyl, optionally
substined cycloalkyl or optionally substituted heteracyeloatiovl; and

R® is hydrogen, optionaliy substiened alkcv, optionally substinnted heteroalkyl, optionally
suhsritated cycloaliy! or optionally substitsted heterocyeloalioyl.

{0063] In some embodiments, RF is —SCH,C(=0)R'Y, In some embodiments, RE is ~SCH,C(=0)-at least
one aming scid. In some ewbodiments, R® i ~SCH,C(=0)-Iysine. In some embodiments, RY is -
SCH,C(=O}-glycoside. In some smbodiments, R® is ~SCH,C{=0)0-glucuronide. In some
embodiments, RY is ~SCH etrazolyl. In some embodiments, R® is -SCH,C=OWHOH. In some
ebodiments, R® is ~SCHAC(=0)0-alkyl-OC(=0)R™. In some embodiments, ~SCH,C(-0¥0-CHy-
OCEOIR®, In some embodiments, R® 8 ~SCHCHOY0-CHICH WOC(E=OR™, In some
embodinents, R? is ~8CHC(=0Y0-CH;-OC(=0)OR™. In some embodiments, R® is
SCH,Cf=O)0-CH(CH)-OC(=0YOR™, Ir: one aspect, R is - SCH,C{Oalicvl)s.

{0864] I one aspect, R™ is OR™. In other aspect, R™ is NR¥R®,

JeBES]  In one aspect, provided is & method for decreasing uric acid levels io one or more tissues or organs,
bood, serum, uring, or combinations thereof of gy iadividual in need of decreased uric noid levels,
comaprising adeministering o the individual & wic acid lovel decreasing amount of:

{i) & compound of formuia () or

{if} a compound of fornmala {II); or

{iii} & compound of formuia 0); or

(iv) & combination thereo{.

{0066] In one agpect, the reduction in uric acid levels ragults in a reduction in hypertension of

cardiovastular cvents.
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in one aspect, the method comprises admintstering one or more metabolies of & compound of
formula {I).
In one nspect, the compound of formula (1) is 4-(2-(5-bromo-4-(1-cyclopropylnaphthalen-4-yiy-44-
1,2 d-trizrol-3-ylhioJacetamido) 3-chlorobenzoic acid or & metbolite, pharmaceutically suceptable
sakt, solvate, ester, tautomer or prodrug thereof,
Int one aspert, the compound of formula (1) s 2-(S-brome-4-{4-cyclopropylnsphthalen-1-yl-$H-
1,2 4-priszol-3-yithiojacetic acid or & mexsbolit, pharmaceutically acceptable salt. solvate, ester,
tatomer of prodrug thereof.
In sorae embodiments, the methnd comprises administering B enmpound of formula (10}, or a
metabolite, pharmaceutically scceptable salt, solvate, ester, tsutomer or prodrug thereof, to the
individusd.
Is some embodinsents, the method comprises administering & compound of formula (JI}, whersin
the compound of formmula (s a 3.S-iﬁsubstitwwd4«(4~E{’3-naphtimlanml “¥i}4H-1,2 4-rigzole
wherein the substituent 8t the 3-position is -&® and the substitent at the S-position is —R*, or a
mtabolite, pharmaceutically acceprable salt, solvate, ester, tantomser or prodrug thereof, 1o the
n some embodiments, the mehod comprises administaring a compound of formmuls (I, wherein
the compound of formmia (11 is a J-subsrituted-4-{4-cyclopropyl-paphthalen- [ -y1}-4H-1,2 4-
triazol wherein ¢ substituent at the 3oposition is -R®, or & merebolite, pharmaceutically
acoepinble salt, solvaie, ester, tautomer or prodrug thereof, 10 the ndividual.
In some embodiments, the wethod comprises administering 2 compound of feramia (), or &
metabolfe, pharmacentically acceptabie salt, solvate, ester, tantomer or prodrag thereoef o the
individual.
In one aspect, provided is & method of weating of preventing » condition characterized by abnonmal
tasue or organ Jevels of weic acid in sn individus! comprising administering to the individual an
effective amouat of:

{i) acompound of formuls {I}; or

(i} a compound of foromia (T); or

{1} & compound of formula {HI% or

{iv) & combinntion thereofl
I some embodiments, the conditon is gout, & recurment gout anack, gouty arthritis, hyperuricaensda,
hypertension, & cardiovasonlar disease, coronsry heavt discase, Lesch-Nyhan syndrome, Kelley-
Sesgrmiller syndrome, kidney diseass, kidoey stones, kidney fkilure, joint inflammation, arthritis,
vrolithingis, plunbism, hyperparathyroidism, psoriasis, sercoidosis, bypoxanthine-pusnine
phosphoribosylnansferase (HPRT} deficiency or & combination theveot
In one axpect, the condition i5 gout. In some embodiments, the method firther comprises
adrministering an sddiional agent effective for the treatment of the gout, In some embodiments, the
additional agent is aflopurinol, febuxostat, FYX-051 (4-(S-pyridin-4-yI-17-{ 1,2, 4liriaz0l-3-
yhpyridine-2-carboniuile}, or combinations thereof,
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In one aspect, provided ie & method of treating or preventing cancer which also maintains wric acid
levels at pretroatoent levels or causes a decrease in uric acid lovels, comprising administering:

8} an effective amowuy of an anticencer agent;

b} & uric acid level maintning or bowering ammount of

(i} 2 compouad of formule (T); or

(i1} = compxrand of formula (II); or

(i1} & compound of formula (L) or

{(1v) & combinetion tereof.
In one aspect, provided is 8 pharmascutical cozaposition comprising:

(i} &cempound of formule {I}; or

() & compound of formuls (JI); or

(il = compound of formuta (IH}; ar

(iv}) 2 comabination of (1}, (). and (Gii); and

(v} optionaily one or sore pharmacewtically acceptable caeriers.
o some embodaments, the pharmacentical composition further comprises sllapurinot, febuxostat,
FYX051 (44 5-pyridin-4-vi-1 F-{ 1,2, 4 Jriazol-3-yhpyridine-2~carbonitrile), or combinatons
thereof,
Throughout the specifioation, groups and substituents theveof are chosen by one skilied in the field
10 provide sfable moieties and compounds.

BRIEF DESCRIFTION OF THE DRAWINGS
The novel festures of the invention are set forth with parsiculanty in the appended claims. A beiter
undersmanding of the featrres snd advamages of the present mvention will be obained by reference
1o the following detailed descripdon that ses forth illustrative smbodiments, in which the prinsiples
of the invention are utilized, and the sccompanying drawings of which:
Figure 1 represents serurm unic acid (mg/dL) levels 4, 3, 7 sad 14 days efier sdministering 4+(2-(5-
bromo-4-{(d-cyclopropylnaphthalen- 1~yi)-4H-1 2,4-trigzol-3-vithiojacetamido)-3-chiorobenzoic
acid, petassiom salt in humans at doses of 300mg, 400mg or 500mg b.id (twice daily)
Figure 2 represents seraen uric acid (pmol/L) levels 0, 3, 7 and 14 days afier administeriog 4-(2-(5-
bromo-4-(4-cyclopropylnephthalen-1~yi}-4H-1 2 4-tazol-3-yithioyacetamido)-3-chlorobenzoic
acid, poiassiumn saht in bumans at doses of 300mg, 400my or 500mg bi.d. (wice daily)
Figure 3 represents the change in serum uric acid (mg/iL) levels 3, 7 and 14 days after
sskministering 4-(2-(3-bromod-{4-cyclopropyimsphthalen.d «w-4H-1,2 4-tripzol-3-
vithioyacetamido)-3-chlorobenzoic acid, potasein salt in hursens at doses of 3005, 400mg or
S00mg bid
Figure 4 represents change in serum uric acid (umol/L) isvels 3, 7 and 14 days afer administering
4o 2-(S-bromo-4-{4-cyclopropyinaphthalen-1 -yl-4H- 1.2 4-triazol-3-yithiojacetamido)-3-
chlorobenzoic acid, potassiurs salt in humans at doses of 300mg, 400mg or 500mg b.id
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Figure 5 reprosents change in seram uric acid (umol/dLl) fevels by treatment day afier administering
4-{2-(5-bromo-4-{4-cyelopropyinsphthaten- 1 -yl)-4H-1,2, 4-wiazol- 3-yithiojacetamido)-3-
chiorobenzoic acid, potassium salt in humans at doses of 300mg, 400mg or 500mg b.id

Figure 6 represents the increass in daily uric acid output following oral administration of 2-(5-
bromo-4-{4-cyclopropylnaphthalien- -y1)-4H-1,2 4uriazol-3-yithio)acetic acid solution.

DPETAILED DESCRIPTION OF THE INVENTION
The novel features of the invention are set forth with particularity in the appended claims, A better
understending of the feavares snd sdvasgagess of the present invention will be obtained by reference
to the following detatled description that sets forth illustrative embodiments, in which the principles
of the invention are utilized.
While prefered embodiments of the present invention have been shown and described hereis, it
will be obvious to those skilled in the art that such embodiments are provided by way of example
only. Numnerons variations, changes, and substitutions will now occur to those skitled in the art
without departing from the invention. It should be undersinod that various altsrnatives o the
embodiments of the invention described herein may be empioyed in practicing the invention. It is
intended that the following claims define the scope of the invention and that methods end strootires
within the scope of these claims and thetr equivalents be covered thershy.
The section headings used herein are for organizational parposes only and are not o be construed as
fimiting the subject matter described.

Certain Chemical ¥ermsinology

(0998

(00921

10093

Unless defined otherwise, all techmical and scientific 1erms used herein bave the same meaning & is
commonty understood by one of skill in the art to which the claimed subject matter belongs. kn the
avent that there i8 & plurslity of definitons for torms heretn, those in this section prevail.

1t is e be understood that the forepoing general description and the following detailed deseription
are sxemplary and explanatory only and are not restrictive of any subject matter claimed. Ju thss
application, the use of the singular iachudes the phral unless specifically stated otherwise. t must
be noted that, a8 used in the specification and the appended clairs, the smpular forms 5", “an” and
"the” include phiral referents unless the context cleady dictaes otherwise. It should also be noted
that use of "or" means “andfor” unless stared otherwise. Furdermore, use of the torm “including” as
well ss other forms, such as "include™, "inclndes®, and "inchaded" & not Bmitng.

Definition of standard chemistey terms may be found in reference works, including Cavey and
Sundberg * ADVANCED ORGANKC CHEMISTRY 4™ ED.* Vols. A (2000} and B {2001), Plemum Press,
New York. Unless otherwise indicated, conventional methods of mass specirogoopy, MMR, BPLC,
IR and UV/Vis spectroscopy and pharmazology, within the skill of the art are empioyed. Unless
specific definitions ars provided, the nomenclature emploved herein are the standard definitions.
Standard technigues can be used for chemicsl syntheses, chemical anaivses, pharmaceutical
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preparation, formulation, and delivery, and treatment of individuaic. Reactions and purificaton
echnicques can be performed e.g., using kits of manufachirer's specifications or as commouly
accomplished in the art or as described herein. The forepoing techniques and procedures can be
generally performed of conventions! methods well known in the art and es described in various
general and more specific references that are cited and discussed throughout the presen:
specification. Throughout the specification, groups and substituents thereof can be chosen by one
sidlled in the field to provide stable moieties and compounds,

Where substituent groups are specified by their conventional chiemical formulas, written from Lft
right, they equally sucompass the chemically identical substituents that would result from writing
the structure from right to lefl. As 2 non-limiting exampls, -CH,O- is equivalent to ~OCH .
Unless otherwise noted, the use of general chemical terms, such a5 though not imited to “alkyl”
"amine," “aryl," ave equivalent to their optionally substituted formus. For example, "alkyl," as used
herein, includes opiionally substituted atkyl.

in some embodiments, the compounds prasented hersin possess ane or more stersccenters. In some
embodiments, the stereocenter is in the R configuration, the 8 configuration, or combinations
thereof. In some embodiments, the compounds presented herein possess one or yaore double bonds.
I some ermbodiments, the compounds pressated herein possess one or more double bonds wherein
each double bond exists in the E (frans} or Z {cis) configuration, or combinations thereof,
Presenation of one particular stereoisomer, rogivisomer, diastersomer, enantiomer or epimer
should be understood to inchude al} possibie sterecisomers, regicisomers, disstereomers,
enantiomers of epimers and mixtures thereof. Thus, the corpounds presented herein include alt
separate configurational stereoisomeric, regioisomeric, diastereomeric, enantiomeric, and epimeric
forms as well 28 the corresponding mixtures thareof, Techuioues for investing or leaving unchanged
a particular stercocenter, and those for resolving mixtures of stevenisomers are aze found, for
example, Purniss er al. {eds.), VOGEL'S ENCYCLOPEDIA QF PRACTICAL ORGANIC
CHEMISTRY S.sup. TH ED., Longmen Scientific and Technicsl Lid,, Essex, 1991, 809-816; and
Heller, dce. Chem. Res. 1996, 23, 128,

The terms “moiety”, "chemical moiety”, "group™ and "chemical group™, as nsed hersin refer to &
specific segment or fanctional group of 2 molecule. Chemical moieties are often recognized
chemical entites embedded in or appended to & molecyle,

The werm "reactant,” a5 used herein, refers to a nucleophile or electrophdie used to create covalent
Hinkages.

The term "bond" or "single bond™ refers to a chemical bond between vwo atoms, or two moicties
when the stoms joined by the bond are considered to be part of lnrger substrachre.

{H5308] The term “optional” or “optionally” means that the subsequently described event or circwpstance

fmay or meay not oceur, and fat the description includes instances where ssid event or circumstance
occurs and instances in. which it does not. For example, "optionally substituted alkyl” means either
“alicyl™ or “substituted alkyl” as defined below. Further, an optionally substituted group may be us-
substituted (&.2., “CHCHs), fully substiteted (e.g., -CF,CFY), monc-mubstinsted {e.g., -CH,CHFy or
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substinzted 3t a level anywhere in-between fully substisuted and mono-substitated (e.g., ~-CH,CHE;,
“CHACFy, -CFaCH;, ~-CFHCHF,, etc). It will be understoond by those skilled i the un with respect to
any group coNtaining one or more substitsents that such groups are not intended 0 mwoduce any
substicution or substitution patierns {¢.g., substitwted alkyl includes optionally substituted cycloalkyl
groups, which in turo are defined as including aptionally substituted alky? groups, potentislly ad
agfinizum} that are stericsdly impractics] and/or synthetically non-feasible. Thus, any substituents
described should penerally be understood as having & mavimpm molecular weight of showt 1,000
dalions, sod tmore tepically, np 1o about 500 daktons (sxcept in thove instances whete
mactomolecular substituents are clearly imtended, e.g., polvpeptides, polysaccharides, polyethylene
giycols, DNA, RNA and the like},

[6O301] Asused herein, Cp-C, includes C,-Cy, C1-Cy . . . Cy-C,. By way of example onldy, 2 group designated
a5 "Cy-C," indicates that there are one 1o four carbon stoms in the moiety, i.e. proups containing |
carbon atorn, 2 carbon atoms, 3 carbon atoms or 4 carbon stoms, a5 well as the ranges C-Cy and
C-Cy. Thus, by way of example only, "C-C, alkyl™ indicates that there are one to four carbon
atoms in the alky! group, Le., the alkyl group is sclected from amiong metayl, ethnl, propyl, iso-
propyl, a-butyl, isc-butyl, sec-tatyl, sad rbutyl. Whenever it appears herein, 2 numerical range
wch as "1 10 10" refers i each imzger i the preen tange; 2.2., 1 10 1 carbon atoms™ means that
the group may have 1 carbon atom, 2 carbon atoms, 3 carbon stoms, 4 carbon atoms, 3 carbon
atoms, 6 carbon atoms, 7 carbon atoms, § carbon atotns, § casbon atoms, or 10 carbon gloms.

[00362] The term "lowes” as used herein in combination with terme such es alicyl, alkeny! or alkynyl, (L6
“lower alkyl”, "lower atkeny!” or “lower alkynyl") refers to an optionnlly substifuted steaiphi-chain,
or vptionally substituted bragched-chain saturated kydrocarbon mencragdical having from one to
sbout six carbon atoms, more preferably one to three carbon atoms, Examples include, but are pot
limited to methyl, othyl, n-propyl, isopropyl, Z-methyt-1-propyi, 2-methyl-2-propyl, 2-methyi-1-
butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyi-1-propyl, 2-methyl-1-peatyl, 3-methyl-1-
pentyl, 4-methyl-l-pentyl, 2-methyl-2-pontyl, 3-maethyl-Z-pentyd, 4-meothyl-2-pentyl, 2,2-dimethyl-
1-butyl, 3,3-dirmethyl-1-bunyl, 2-ethyl-1-butyl, n-butyl, isobutyl, sec-buryl, t-butyl, n-pentyl,
isopentyl, neopentyl, tert-amyl and hexyl

{06303] The term "hydrocarbon” as used herein, alone of in commbination, sefers 10 1 compound or chemicsl
group containing only carbow and hydrogen atoms.

180£64] The terms "heteroatom” or “hetero” as used herein, alone or in combination, refer to an atom other
thap carhon or hydrogen. Heteroatoms are may be independently selected from among oxygen,
nitrogen, sulfur, phosphorous, silicon, seloninm and tn bt sre not Hmited to these atoms,
embodiments in which iwo or more heteroatoms are present, the two or more beteroatoms con be
the same 2s each another, or some or sl of the fwo or move heterostoms can cach be different from
the athers,

{80185] The torm "alkkyl" a5 used herein, alone or in combination, refers to an optionalty substinued
siraight-chain, or optionaily substituted branched-chain satuwrated hydrocarbon monoradical having
from one 1o sbour ten carhon atoms, more preforably one 1o six carbon atoms, Examples include,
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but arc not limited 1o methyl, ethyl, n-propyl, isepropyl, 2-methyl -propyt, 2-methyl-2-propyl, 2-
methyl-1-butyl, 3-methyl- -butyl, -methyl-3-butyl. 2 2-dimethyi-1-propyl, 2-methyl-1-pertyl, 3~
methyi-1-pentyl 4-methyi-l-pemyl, 2-meathyl-2-peaty], 3-methyl-2-pentyl, 4-methyl-2-pentyt, 2,2+
dimethyl-1-butyl, 3 3-dimethyl- 1-buryl, 2-ethyl-1-butyl, n-butyl, isobutyl, sec-butyl, t-butyl, -
pentyl, isopentyl, neopencyl, tert-mmy! and bexyl, and loager alkyl groups, such as hepeyl, ocey! and
the liks, Whenever it appears beres, s numerical range such 85 "Cy-Cy alkyl” o *Cg alicvl”, rmeans
that the allkyl group may consist of 1 carbon atom, 2 carbon atoms, 3 carbon atowts, 4 carbon stoms,
5 carbon atoms o5 § carbon atosms, although the present definiiion also covers the scourrence of the
tern "alkyl™ where no nomerical range is designated.

[00186] The torm “alkylene” as used herein, alone o i corabination, refers to & diradical derived from the
sbove-defined monoradical, afiryl. Exawples include, bt are pot kmited to methyiene (-CHy),
ethylene (CHHCH:-}, prapylene (-CHCH,CH ), izopropyiene («(CE{CH)CH,) and the like.

1041877 The tenm "alkenyl” as bsed herein, alone or in combination, refers 10 an optonally substituted
straight-chain, or optionally substituted branched-chain hvdrocarbon monoradical having one or
more carbon-carbon doubje-bonds and having from two 1o abouf ten carban awms, wore preferably
WO 10 about six parbon awoms. The group may be in either the £is or frans conformation sbout 1he
double bond(s), and should be understood 0 fnclude both isomers, Examples mchude, but are not
timited w etheny! (-CH=CH,), 1-propeny! ((CHCHCH,), sopropeny! [-C(CH,)=CH, !, butenyl,
1,3-butadieny! and the like. Whenever i appesrs heretny, & numerical range such 85 "Cy-Cq alkenyi™
or "Ca.g alkenyl”, mesns that the alkeny! group may constst of 2 carbon atoms, 3 carbon atoms, 4
carbon atoms, 5 carbon atoms or 6 carbon stoms, althongh the presem definition also covers the
oucarrence of the term “afkenyl™ where no numerical eange is designaed.

[BBI0R} The term "slkenyicne” as used herein, alone or in combination, refers 1o s diradical derived from
the shove-defined monoradical alkenyl. Examples inciude, bul are not limited 1o ethenylene
{(-CH=CH-}, the propenylens isomers {e.g., -CHACH=CH- and ~C(CH=CH-) and the like,

{00109] The teem "alkynyl” as used herein, slone or in combination, refers 1 an optionally substituted
straight-chein or oprionslly substituted brasched-chain hydrocerbon monoradical having one or
more carbon-carbon wiple-bonds and having from two 1o sbout ton carhon stoms, wore preferzbly
frons two to about six carbon stoms. Examapies inchude, but are not limited to ethynyl, 2-propynyt,
2-butynyl, 1,3-butadiynyl and the like, Whenever il appears herein, » pumerics! range such 88 "Cr
Cy alicynyl™ or "0, alltynyl”, means that the alkynyl group may congist 6f 2 carbon atoms, 3 carbon
stoms, 4 carbon atoms, 3 carbon stoms of 6 carbon atoms, although the present definidon aleo
corvers thes oscurtence of e term "ellynyl" where no puenerical range is designated.

{BB1E8] The term "slkynylene” 28 used herein, alone or in combinstion, refers W & diradical derived Hom
the above~defined monoradics], elikyayl. Examples include, but are not imited o ethynylene (-
C=C-), propargylene (-CHy-CsC-) and the like.

{89131} The term "sliphatic” a5 used hereis, alone or in combination, refers to an optionally substituted,
straight-chain or branched-chain, non-cyolic, saterated, pertiaily vnsatarsted, or fully unsatrsted
nonaromatic hydrocarbon. “Thus, the term collectively inchudes alkyl, alkenyl and allynyl growps.
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$00152 The terms "hewroalkyl”, "hetercatkenyl” and “heteroalkynyl" as used herein, 2lone or in

combination, refer 0 optiopslly substivgted aliod, alkeny! and allynyl stractures respectively, as
described ghove, it which one or more of the skelem! chain carbon atoms {and any associated
hydrogen atoms, as sppropriawe) are each independently replaced with & heteroatom {i.¢. an atomn
other than carbon, sach as thongh nol livnited €0 oxygen, nitrogen, sulfur, silicon, phosphorous, tm
or combinations thereof), or hetervatomic group such as though pot limited 16 -0-Ow, -§-8~, +0-8~, -
SO, =N-New, NmN-, ResN-NH-, P{Oye, »OP(Clav, BO)0O-, -8{0)-, -5{O)pe, -SnH- and the
Hize.

[00%13] The terms "haloalicyl®, "haloalkenyl™ and “haloalkynyl® as used herein, aloge or is combination,

refer (o optionally substituted aficyl, alkenyi and alkcynyl groups respectively, as defined above, in
which one or mose hydrogen atoms is replaced by fluorine, chiorine, bromine or iodine stoms, or
combinations thereof. In some embodinents two Or more hydrogen stoms may be replaced with
balogen stoms thet are the seme s8 each another (.. difluoromethyl);, In other embodiments two or
more hydrogen atoms may be replaced with halogen siorms (hut ae not ail the same as each other
(2.g. 1-chloro-1-flnoro--icdocthyl), Nop-limiting examples of bsloalky! groups are fuoromethyl
and bromocthyl. A pos-lisniting exasmple of a baloalkeny! group is bromoethenyl. A non-limiting
exemple of & haloalkynyl groug is chiororthynyl.

{00134] The term “perkalo” 25 used herein, afons or in combination, refers 1o groups in which all of the

hydrogen stosms are replaced by fluorines, chlorines, bromines, todines, or combingtions thereof,
Thus, as a non-limiting example, the lerm "perhaloallyt™ refers to an aliyl proup, as defined herein,
in whick all of the H ators have been replaced by fluonines, chlorines, bromines or jodines, or
combinations thersof. A non-limiting example of & perhaloaficyl group is bromo, chloro,
fluoromethyl. A pon-limiting example of & perbaioalkeny! proup is trichloroetheayl. 4 non-limiting
exaanple of 3 perhaloatkyny] group is mibromopropynyl.

{86115] The term "carbon cham” as used herein, slone or in combination, refers to any alkyl, alkenyl,

HE

.

6&

alkynyl, heteroaikyl, hetoroalkeny or hetercalkyny! group, whick is linear, cyclic, or any
corpbinaiion thereof. If the chain is part of » tinker and thet linker comprises one or more rings as
past of e core backbone, for purposss of calculating chais length, the “chain® only includes those
carbon sios that compose the botom or top of & given ring and not both, end where the top and
bottom of the ring(s) arc not equivaient in leagth, the shorver distance shall be nged in determining
the chain Jength, If the chain containg batercaioms as part of the backbone, those atoms are not
calouiszed as part of the carbon chain length

The terma "cyole”, "eyelic”, "rng" and "membered rng” as used herein, alone or fn combination,
refer to any covalenily closed stucture, including alicyelic, beteroeychic, sromatic, heteroaromatic
and polycyclic fused or non-fused ring systems as described herein. Rings can be optionatly
substituted. Rings cdn formn part of 2 fused ring svstem. The torm “membered” is meant (o denots
e naunber of skeletal atoms that constituie the ring, Thus, by way of example only, cycichexase,
pyridine, pyran and pyrindine are six-membered rings and cyclopentage, pymole, terabydrofuran
and thiophene are five-membered rings.
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{00117)

{66118}

108119}

{ep129y

The term “fused” a5 used herein, alone or in combination, refers to eyvelic structures in which two or
more rings share one or moce bonds.

The torm “oveloaikyl® as nsed herein, alone or in combination, refers 1o an optionally substinied,
saturated, hydrocarbon monoradical ring, containiag from three 1o about Sfteen ring carbon stoms
or from three to ahout ten ring carbon stors, though mey inchude additional, non-ring carbon atoms
as substiments (¢.g. methyleyelopropyl), Whenever it appears berein, a sumerical range such as
"CyCg cycloalicyl * or “Ca.g cycloalky! ¥, means that the cyclosiky! group may consist of 3 carben
atosns, 4 carhon atoms, § carbon stoms or § carbon atoms, i.e., is cyclopropyl, cyclobutyl,
cyclopentyl or cvcloheptyl, although the presest definition also covers the scewrrence of the term ™
cysloalkyl " where no numerical range is designated. The tenn includes fused, non-fused, bridged
and spiro radicals. A fused cvotoalkyl may contain from two o four fosed rings where the ring of
anschment 15 & cycloalkyl ring, and the other individual rings mav be alicychie, heterocyulic,
aroenstic, heteroarcmatic or eny combination thereof. Examples mclade, buz are not limited to
eyslopropyl, eyclopentyl, cyclohexyl, devalinyl, and bicyelo [2.2.17 bepiyl and adamentyl ring
systems. Diustrative examples include, but are oot limited to the following moieties:

>.0.0.-0-0-0-CO
>0 o000
A&Aﬁb[fj%@ and the like,

The wrm “cycloalkenyl” as used herein, alone or in combination, refers 10 an optionally substitaied
hydrocarbon pon-arometic, monoradical ring, having one or rsore carbon-carbon double-bonds and
from three 1o abowt twenty ring catbon stome, three w about twelve ring carbon atams, of fom
three to ghowt fen sing carbon atoms. The term includes fused, non-fused, bridged and spito
radicals. A fused cycloalkenyl may contain from two to four fused rings where the ring of
attachment is 2 cweloatkenyl ring, and the other individusl rings may be slicyclic, heterooyclic,
aromatic, heteroaromatic of any combination thezeof. Fused ring systems may be fused poross &
bond that is & carbon-carbon single boed or & carbon-carbon double bond. Examples of
eycloalienyls include, but are not Mmited to cyclohexenyl, cyclopentadienyt and bicyclof2.2.1 thept-
Z-ene ring systerns. [Hustrative examples inchude, but are not limited 1o the following moieties,

-0 000
m’m’m’b~g‘;\mm1&a

The terms "alicyelyl" or "alicyclic” as used herein, alone or in combination, refer to ax optionally
substimted, saturated, partially vnsaneated, or fully unsaturaied nonaromatic hydrocarbon ring
systerns coplaining fFom three 10 2bow vwenty ring carbon stoms, {hres o about twelve ring carbon
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toms, br from tres 1 about 0 ring carbon atoms. Thus, the terms collecfively inchude oycloadkyt
and cycloatkeny] groups,

{80121} The terms "non-aromatic heterocyclyl” and "heteroalicyclyl” as used herein, slone or in
sombination, refer to optionally substituted, sawmrated, partially unsaturated, or filly unsaturated
nonaromatic ring monoradicals containing from three fo about twenty ring atoms, where one of
more of the ring atoms are s atom other than cachon, independently selected from amang oxygen,
nitrogen, sulfur, phosphorous, silicen, selenivm and tin but are not limited to these atoms. In
embodiments in which two of raore heterostoms are present in the ring, the two or more
heteroatoms can be the same 25 each another, or some or il of the two or more heleroatomnms can
gach be different fom the others. The terms inchide fised, non-fused, bridged and spire radicals, A
fused non-aromatic heterocvelic radital may contain from two to four fased rings where the
ausching ring is & non-aromatic heterocycle, and the other individual rings may be akicyclic,
heterocyelic, aromatic, hetsroaromatic or any combination thereof. Fused ring systems may be
fised across 2 single bond or a double bond, s well 85 across bonds that are carbor-carbon, carbon-
hetero atorn or hatero aoro-hetero atom, The terms also inslude radgicals having from three 1o about
twelve skeletal ring atoms, as weil a5 those bavieg from thres w sbout ten skeletal ring atoros.
Anschment of 2 non-aromatic heterocyclic subumnit to its parent molecule can be via & heteroatom or
a carbon atom. Likewise, additionat substitution can be via & heterostom or a carbon atom. As 3
pon-limiting example, an imidazolidine son-aromatic heterocycie may be adtached to 3 pareat
molecule vie either of its N stoms (tmidszolidin-t-v} or imidazolidin-3-y1) or any of its carbon
atoras (fmidazolidin-2-vi, imidazotidin-d-yl or imidazolidin-S-vi). In certain cmbodiments, noty
arorastic heterncycles contain ons or more carbonyl or thiocarbonyl groups such a3, for example,
oxo- and thio-comaining groups. Exaneples include, but are aot Hemited to pymolidiny],
tefrabydroforanyl, dibvdrofuranyl, tewabydrothieny], tetrabydropyranyl, diiydropyranyl,
tetratiydrothiopyranyl, piperidino, morpholing, thiomorpholino, thisxanyl, piperazinyl, azetidinyl,
oxeianyl, histnyl, homopiperidiny!, oxepany), tiepanyl, oxezepinyl, dazepinyl, thiazepinyl,
1,2,3 6-tetrahydropyridinyl, 2-pytrofinyl, 3-pyrmrolingl, indolinyl, 2H-pyreayl, 4H-pyranyl, dioxanyl,
1. 3-dioxolanyl, pyrazolinyl, dithisnyl, dithiclanyd, dibydropyranyt, dibydrothienyl, dihydrofuranyl,
pyrazolidingl, imidazolinyl, imidazalidinyl, 3-azebicyclof3.1.Olhexanyl, 3-
azabicysiofs.] Gjheptanyl, 3H-indolyl and quinolizinyl. Miustrarive exsoples of heterocyclioalicy!
groups, also referred to as non-aromatic heterocycles, inchade:
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iike. The terms also include all ring forms of the carbokydeates, including but not lhaited 1o the
monosaccharides, the disaccharides and the oligessccharides.

{58122} The term "aromatic™ #s nsed herein, refers to & planar, cvelic or polyeyclic, ring moiety having 8
delocalized neleciron system containing 472 T slectrons, where o is wn imeger, Aromatic tings
can be formed by five, 8ix, seven, eight, nine, or more thes nine stoms, Aromatics can be optionafly
substitnted and can be monocyclic oy fused-ting polvevelic, The term aromatic encompesees both
all carbon containing rings (e.g., phenyl) and those rings contaiming ove or mare heteroatoms {e.g.,
pyridine).

{88123] The 1erm "aryl” es used herein, alone or in combination, refers w an optionally substinited aromatic
hydracarbon radical of six to about twenty ring carbon atoms, and includes fused and non-fused
syl rings. A fosed aryl ring yadical costatns from two to four fused rings where the ring of
atizchment is an arvi ring, and the other individual rings may be slicyelic, hateracyetic, aromatic,
heterosromatic or any combination thereof. Further, the term aryl includes fused and non-fused
rings contining from six to about twelve ring carbon atoms, as well as those containing from §ix o
sbottt ben ring carbom Ztoms. A nop-limiting example of # single ring ary! group includes phenyl; a
fused ring aryl group includes naphthyd, phenanthrenyl, anthracenyl, azulenyl: and a nop-fuscd bi-
eyl group inchudes biphenyl,

{66124] The torm "arylens” ss used herein, alone or in combination, refers to 2 diradical derived from ihe
sbove-defined monoradical, aryl. Examples include, but are pot linvited to 1, 2-pheaylene, 1,3«
phenylene, 1 4-phenylene, 1, 2-naphihyiene zod the like,

[00125] The term “heteroaryl” as vsed berin, alone or in combination, refers to optionally substituted
asomatic menoradicals comaining fom shout fve to about twenty skelets] ring atoms, whers one of
more of the ring stoms is s heteroatom independently selected from amony oxygen, miirogen,
sulfur, phosphorous, silicor, selentum and tin but pot Hmited 1o these atoms and with the proviso
that tbe ring of said group does not contain two adiscent O or § atoms. n embodiments in which
two OF more heterostoms are present i the ring, the two or more heteroatoms can be the same as
each another, or some or all of the two or more heterontoms can each be different from the others.
The tenm heteroaryl includes opticnally substiusted fused and non-fused heteroary] radicals having
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at least one heteroatom. The tenm heteroaryl also includes fused and non-fused heteroaryls having
from five to sbout twelve skeletal ring atoms, as well as those having from five to about ten skeletal
ring atoms. Bouding to 3 heteroaryl group can be via 2 carbon ator or & heteroatom. Thus, as &
pon-imiting example, an imidiazole grovp may be attached to & parent molecule via any of its
carbon atoms (imidazol-2-yl, imidazol-d-yl or imidezol-5-yl}, or it8 nivogen atoms (imidezol-1-yl
or imidazal-3-yT). Likewise, a hetesoary] group may be fasther substituted vie any or sll of its
carbon atotns, and/or any or all of its hetercatoms. A fused heteroaryl radical may contnin from two
1o four fussd rings where the ring of atiachment 18 a heteroaromatic ting and the other individusl
rinsgs may be alicyelic, heterocyelic, aromatic, hetercaromatic or any combination thereof, A non-
lirniting cxample of a single ring heteroaryl group inchudes pyridvl; fused ring heteroaryl groups
include benzimidazolyl, quinolingl, sctidinyt; and & non-fused bi-heteroary! proup fochades
bipyridinyl, Further examples of beteroeryly include, vithout lmitation, franyl, thienyl, oxazolyl,
acridinyl, phenazinyi, benzimidazolyl, benzofiranyl, berwoxayolvl, benzothiszolyl,
tenzothiadiazolyl, benzothiophenyl, benzoxadiszolyl, benotriazalyl, imidazolyl, indobyl,
isoxazolyl, isoquinolinyl, indolizinyl, isothiazolyl, isoindolyloxadiazolyl, indazoly, pyridyl,
pyridazyl, pyrimidyl, pyrazinyl, pyrrolyl, pyrazinyl, pyrazolyl, purinyl, phthalazinyl. pteridioyl,
quinolinyl, quinazolinyl, quinoxalinyl, triazolyl. wirazoly), thiszelvl wiazinyl, thindiazolyl and the
like, and their oxides, such as for exaraple pyridyl-N-oxide. [Hustrative exarmples of hetoroaryt
groups inctade the following meteties:
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The terrs “hetergarylens™ as used herein, alone or in combination, refers to & diradical denved from
the ebove-defined monoradical bewroaryl. Examples inchade, but are pot limited to pynidiny] and
pyrimidinyl.

The term "heterocyclyl” as used heorein, alons or in combinstion, refers collectively to
heteroglicyclyl and hetercaryl gronps. Hereirs, whenever the number of carbon ators in 8
heteroovele is indiceted (e.8., $1-Cg heterocycle), at least one non-carbon atom (the heteroatom)
mnst be present io the ring. Designations such as "C-L heterocycle” refer only to the sumber of
carbon atoms ia the ring and do oot refer to the wial pumber of atoms in the ring. Designations such
a3 "4-6 membered heterooycle" refer (o the twotal mumber of atoms thst ave contained o the ring (e,
a four, five, or six membered ring, in whish 2t least one stom s % carbon aiom, &t least one atom is
a hetesoatom and the remaining two to four atoms are 2ither carbon atoms or hetgroatoms). For
heterocycles having two or moere beteroatoms, those two or more heteroatotns can be the same or

different fror one anothey, Heterocycles caa be optionally substituted, Non-aromatic hetsrocyclic



groups inclede groups having oualy three atoms in the ring, while aromatic heterocyclic groups must
have a1 feast five atoms {n the rimg. Bonding (i.¢. attachment 10 & parent moleculs or further
substitution; to & heterocycle can be vis & heteroatom or a carbon atom.

I8128] The texm "carbocyelyl™ as ussd herein, alone or in combination, refers collectively o alicyeivl and
aryl groups; i.e. alt cathon, covalently closed ring stractures, which may be saturated, partially
unsaturated, fully wweturated or sromatie. Carbocyclic rings can be formed by three, four, five, six,
seven, eight, nine, or more then pine carbon atoms. Carbooycles can be optionally substituted. The
term distingnishes carbocyclic from hetsrocyciic rings in which the ring backbone contains at least
one atom which is different from carbon

[98129) The torms “halogen”, "halo” or "halide” as used herein, slose or in combination refer to Huoro,
chloro, brome and iode.

[60138) The term “hydroxy” 8s used herein, alone or i combination, refers o the moporadical -GH,

[80331] The term “cyano® as used herein, nlone or in combination, refers to the monoradical ~-CN.

[B6132) The term “cyanomethyl" as used htreny, alone or in combination, refers o the monoradicsl -
CHCN,

{00133 The rerm “nitro® as used herein, alone or in combination, refers to the monoradical -NO;.

§60134] The term "oxy" as used herein, alone or in combination, refers to the divadicsl -O-,

{00135] The term “oxo” a5 used berein, alone of in combination, refers to the diradical =0,

{80136} The term "carbonyl® &s used herein, alone or in combination, refars to the diadical -Ci=0)-, which
may &lse be written as -C{O)-,

{06137] The terms "catboxy" or "carboxyl” as used herein, slone or in combination, refer to the moiety -
CEOHYOH, which may also be written as ~COOH.

§06238} The serm "atkoxy” as used herein, alone or i combination, refers to an alkyi ether radicel, -O-alkyl,
inclnding the groops -O-aliphatic and -O-carbocyciyl, wherein the aliryl, aliphatic and carbocycly!
groups may be opronally substituted, aod whersin the terms alicy], aliphatic and carbooyelyl are as
defined herein. Neon-limiting examples of atkoxy radicals include methoxy, sthoxy, Bepropoexy,
sopropoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy and the like,

(00139 The term "sulfinyl” as used herein, alone or in sombination, refers 1o the diradical -S(=0)-.

[001464] The term “sulfonyl™ ags used herein, alone or in combination, refers to twe dirpdical -8(=0)-

{66141} The terms “sulfonamide”, “sulfonamide” and "sulfonamidyl” as used herein, slone or in
combination, refer to the diradical groups ~S(=0)-NH- and - NH-8(=0)-.

{68342} The terms "sulfamide”, "snifamido” and “sulfamidyl® as used herein, alose or in combination, refer
to the disadicat group -WNE-8(=0-1H-.

180143] Tt is to be understood that i testances whers two or more radicals are ussd in succession to defin 4
substituent atached to & structure, the first namned radical is considered to be torminal and the last
named sadical is considersd to be attached o the structure in question, Thes, for example, tie
radical arylalkyl is attached w0 the structure ip question by the alkyl group,

108144} Asused berein, “3,5-disvbstittaed 4-(4-RC-naphthalen-1-vD)-4H-1,2 4-twiazole” refers 1o
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{00145] As used herein, “3-substituted-S-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazole” refers
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{00146} The o “pamral” as used berein refers to & group or compound that is present in or produced by
nahere,

(001471 The term “unnaturel” or “son-natural’” refers 10 & group or compound thet & not present in or
produced by neture, As “unnatal” or “non-naturel” group of compound is typically produced by
buman intervention. Ap “uonatural” or “non-narral” group or compound is artificial,

|66348] The term "anino acid™ as vsed herein refers to a group or compound that consists of an apino
group, 1 carbaxyl graup, & H atom and 2 distinctive R group {or side chatn), *Amine acid™ includes,
e-aming acids, B-sotine acids, S-aminoe acids, and y-amino seids. o-Armine acids consists of an
amine group, & carboxyl group, & B stom and 2 distinctive R group which is bonded o the a-carbon
atorn, “Amino scid” inchides nowral amino acids, wonatural amsino acids, amino acid ansjogs,
amine asid mamics, and the Lke.

{08149 In one aspect, the term “amino acid" refers 0 one of the naturally ocowrring twenty amino acids (i.e.
o-aming acids), es shown below. Amino acids consist of an amino group, a casboxy] group, an H
atoms and s distinctive R group {or side chain}, alt of which are bouded 10 an e-carbon atom. As &
resudt of containing three differing groups on the a-carbon atom, amine acids contain & chiral
center, aud therefore may exist a3 eitier of two optcally sctive ensntiomers, the D- and the L-,
Naturally occurring acids ave found as their L- decivatives.

3
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(80158) In snother aspect, the arnins aoid is an "wonataral amino scid®, "pon-neral swmino acid”, aumino
acid snslog”, “amino acid mimic”, "Unnatural amino acid®, "nop-natwal amsine acid”, “amino scid
analog”, “emino acid mimic" and the ke, as used herein, refer w an amino acid that is not ooe of
the 20 natural amino acids. These terms refer to amino acids wherein the fundamental amine acid
molecule has been modifed i some way. Such modifications include, though are pot limited to
side chait variations; substitations on, or alterations to, the amine-CH-carboxyt backbone; 13-
cnantiomers, combinations thereof and the fike.

Side chain vanation oo g
Backbone altergtion L=y HuN ’I\Coc}g-;

Change m chugality /

{00151} These terms also include, but ave pot limited to, amine acids which otcur naturally but are not
nanerally incomporated into & growing polypeptide chain, such as, though not limited fo N-
acetylglucosaminyl-1-serine, N-acetylgincossminyl-L-threonine, O-phosphotyrosing and the like.
Further, these termg also include, but are not limited to, amino acids which do not ocsur naturally
and may be obained synthrteally or may be obtamed by modification of natural, naturally
oecutring of nos-natoral amino acids.

{80152} Hhusorative examples of side chain veriations inchude though are not kimited to, O-r-butyl-sering,
hydroxyproline, 4-chlorophenylalanine, homoserine, methionine sulfoxide, thienyialanioe and the
like.

R N A S

I etete Y] KT TCOONH  HT TCo0H HoNT N CDOH

OButdesring  Myooxyproline  &Chicrophenylalenie Homosstne  ebuomine sulfsdde  Z-Thienyi sienine

{69153) Liustrative examples of backbone alterations include though are not Hmited o, f-amino acids such

as [-alanine, horaoproline, alkyiation of the sming group, substitution on the a-carbon atom,
thiocarboxyls and the ke,
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{80154} A peptide can be namural or wnnatural, and consists of amino acids that are linked topether. The
terms “patural pepride”, “nauwral polypeptide”, "natural protoin” and the ke, as used bereix, refer to
& polymer of netarsd amine acid residues Linked by vovalent peptide bonds, and include arxino scid
chaing of any length, inchuding full length proteins. The terms "uonatoral pepiide”, "peptide mimic”,
“peptide anglog”, "uonatural polypeptide”, "nxmatural protein” and the like, as used hevein, refer o 2
polymer of amino acid residues of any length, including &l length protedns, wheretn one or more
of the symino acids is an unnstaral aming acid, and / or wherein one or more of the amino acids ae
joined by chemizal means other than ners] peptide bonds, ugtrative examples of Bnking goaps
that can be uaed as aliernatives to the natural peptide boed include, but are not kmied to ethylene (-
CHo-CHy-), ethyaylens («-CHwCH-}, ketomethylens (-C(=0)CH,~ or -CHC(=0}), aminomethylene
{-CH:-NH- or -NH-UH,-), methylene ether {(LH-0- or -0-CHye), thicether ((CHy-8- or -5-CH-),
thiozmide (-~C{=8)NE- of -NH-C(=8)}, ester (-C{=0)0- or 0-C(=0}-), wtrazole, thiszole and the
like.

100155 “Wuslenside” 15 a glyeosylamine consisting of 2 mucieobase (ofien referred to simply base) bownd o
& tibose or deoxyribose sugar. A nucleoside can be & patural nucleoside or an uanatural suclcoside.
The torm “nanural sucteoside™ ag used hervin sefers t0 a nucleobase bound to & ribose or
deoxyribose sugar. Examples of these fnclude cytiding, uridine, adenosine, guanssing, thymidine

and inosine,
Ny Iﬁ MR [v]
e £, Ma.
Ty ( COE ey
¢ ”J "1\ N’KO N)QO <{;«l hfj
O } i i HO. 1 .
O (OH) OH (OF) oM (Or O 1OM) OH (O
Adgnosing Guenosing Cytacng Uridie 7 inosing

{66156] The torms "aanatural nocleoside”, “nucleoside analog” and the like, as used herein, refer to a
nuclooside that is not one of the & nucleosides, These terms refer to nucleosides wherein the
fundamental nucleoside molecule hes been modified in some way. Such modifivations include,
thoagh sre not limited o base modifications, sagar modifications, alterations of the linkages
betwesn the base and sugar, uge of alemate sisreochemistries; combinations thereof and the like.

166357} The terms “nucleotide”, “polvouciectide”, “oligopucleotide”, "nucleic acid™, "muclsic acid polymer”
and the like. ss ueed herein, refer 1o deoxyribonuclestides, deoxyribonucleosides, rbomcieosides
or ribomicleatides and polymers thereof in either single- or dovbie-atranded form, including, but not
timived o, (i) anslogues of natuwral nucleotides whick bave similar binding properties 2s » reference
nucleic arid and are metabolized in & manner similar to nawrally occurring nucleotides; {ii}
oligonucisotide analogs including, but are not limiwed to, PNA (peptidonucieic acid), analogs of
DINA used in antisense techaoiogy {(phosphorothioates, phosphoroamidates, and the like).
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{00358} The term tipid" as vsed herein refers 1o sny fal-sotuble (lipophilic}, naturally-octursing mofecule,
such as fats, oile, waxes, cholesterol, sterols, fat-soluble vivamins (such as vitamins A, D, E and K},
monoglycerides, diglycerides, phospholipids, fatty scid, fatty acid esters, and the like, Lipids can be
artural or oonatorel, In oue agpect the lipid is 8 farty acid, Fatty acids are saturated or unsaturated.
Ratorated fatty acids include, but are ot limited (o, lauric acid, myristic scid, palmitic acid, stearic
acid, arachidic acid. Unsatueated fatty acids iixclude, but are not Srmited w, pabmitoleic acid, oleic
2634, Bnoleic scid, Bnolenic scid, avschidonic acid,

[08159] “Phospholipid” is & type of lipid that is amphipeltic. Phospholipids are a class of lipids and contain
a glycere] backbone, where two of the hydroxy gronps of the glycerol backbone are esterified with
fatty moid (ssturated, unseturated, natural, unnatural}, and the tdird hydrony is used o form a
phosphate ester with phosphoric acid. The phosphate molety of the resulting phosphatidic acid i
further esterified with ethanolxraine, choline or serine, Phospholipids are cither natural or uonstursl,
Naturs] phospholipids include, but are not limited to, plasmalogen, cardiolipin,
dipalmitoylphosphatidylcholine, glycerophospholipid, glycerophosphoric acid, fecithin,
lysophosphatidic acid, phosphatidyicholine, phosphatidylethanclamine, phosphatidylinositol,
phosphatidylinositol (3,4}-bisphosphate, phosphatidylinositol (3 4,5)-irisphosphate,
phosphatidyfisositol (3, 5)-bisphosphate, phosphatidylinositol (4,5)-bisphosphate,
phosphatidylinosito] 3-phosphate, phosphetidyhinosito} 4-phosphats, phosphatidylinositol
phosphats, phosphatidylmyo-inosito] mannosides, phosphatidyiserine, platelet-sctivating factor,
sphingomyelin, spbingesyt phosphatide. “Unnatwrs phospholipide” comsin s dighyceride, &
phosphate group. and a simple organic molecule such as choline but are prepared by nature,

(00368} “Glyooside” as used herein refirs to e group compeising any hydeophilic suger (2.5, sucrose,
maltose, gincose, glucursnic acid, and the like). A glycoside is any sugar group bonded through a
glycosidic hinkage. Glycosides include natyral glycosides snd unnatural glvoosides. Glycosides
include asymmetric carbon(s) and exist in L-form or D-form. Natuaral glycosides preferentially exist
in the D-form. Glveosides include monvsaccharides, disacchandes, and polysaccharides. Examples
of monosacchrrides include, but ere not limited w0, trioses (e.g. glyceraidehvde, diiydrozyacetonce),
tetroses {e.g. erythrose, threase, erythralose}, pentoses (e g, arabinose, lyxose, riboss, deoxyriboss,
xylose, ribulose, xylulose), hexoses {allose, altrose, galactose, glucose, gulose, idose, mannose,
rajose, froctose, psicose, sarbose, tagatose), heptoses (mannohepuilose, sedobeprulose); octases
(¢.p. octolose, 2-keto-3-deoxy-raanno-octonate), nonosss {e.g. sixlose). Disaccharide include, but
are not lmited to, sucrose, Iactoss, makose, wehalose, cellobiose, kojibiose, nigerose, isomaltose,
B.B-rehedose, sopborose, minarivioss, gentiobioss, wranose, makulose, palatingse, gentiobiulose,
mannobivse, melibioge, melibiulose, rutinose, ratinulose, xylobioss. Folysaccharides include
glycans. Aza-sugars are also inchuded within the term “glycoside”.

{#0263} The term “polyethviene glycol” refers to linesr or branched polymeric polyether polyols,

Cerenin Pharmucentical Terminolopy
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{06162} The term "patient”, “subject” or "individual” are used inerchangeably, As used hersin, they refer o
individuals suffering from & disorder, and the Iike, encompasses mammals and non-mammals. None
of the terms require that the individual be under the care and/or supervision of a medical
professionsl, Mapxmals are any member of the Mamroalian cless, inchaiing but sot limited to
rensng, non-human primates such a8 chimpanzees, and other apes and monkey species; farm
anirrials such as cattle, horses, sheep, goats, swine; domestic snimals such as rabbits, dogs, and cats;
Iaboratory animais inchuding rodents, such a8 rats, mice and guinea pigs, aod the like. Examples of
sop-mammnels inchude, but are sot Bmited &, birds, fish and the ke, In some embodiments of the
methods and compositions provided herein, the mdivicual is 5 mammal. In preferred embodiments,
the individual is & huon.

188463} The terms “reat," “weating™ or “treatment,” and other grammaticsl equivalents as used herein,
inchude alleviating, abating or ameliorating » disease or copdition or one or more symptoms theseof,
preventing addidonal syraptoms, emeliorating or preventing the wnderlying metabolic causes of
sympoms, inhibiting the disease or condition, e.g,, arresting the development of the dissase or
condition, relieving the disease or condition, causing regression of the diseast or condition,
relieving a condition caused by the disease or condition, or stopping the symptoms of the disease or
condition, and are intended tw inchade prophylaxis. The terms further include achieving &
therapeutic benefit andior a propbylactic bonefit. By therapeutic benefit is meant eradication or
amalioration of the underlving disorder being treated. Also, a therapentic bonefit is achicved with
the eradicaiion or smelioration of one or more of the phvsiclogical symptoms associated with the
underlving disorder such that an improvement is observed in the individual, notwithstanding that
the individual is edll be afflicied with the underlying disorder. For prophylactic benefit, die
compositions are administered 10 an individual af risk of developing e particylar disease, or 0 an
mdividusl reporting one or more of the physiological sywptoms of a diseage, even though a
dingriosis of this dissase has not been wade,

fD0R64) The terms “administer,” "adrninistering”, "administration,” and fhe Jike, 2s used herain, refer (o the
methods that may be used to ensble delivery of compounds or compositions to the desired site of
biological action. These methods mchude, but are not limited to oral routes, inraduodenal routes,
parenteral injection (including intravenous, subentaneous, intraperitanest, intramoscular,
infravascalar oy infusion), topical and rectat administration. Those of skill in the art are familiar
with adrainistration techndques that can be smployed with the comnpounds and methods desoribed
herein. In proforved embodiments, the compounds and compositions deseribed horzin are
administered orally,

18816S) The torms "effective amount”, "therspeutically effective amount” or “pharnsaceutically effective
arount™ as veed herein, refer to a sufficient amonnt of at feast one agent or componnd being
adrninistered which will relieve to same extent one or more of the syraptoms of the disease or
condition being weated. The result can be reduction and/or alleviation of the signs, svmptoms, or
causes of a disease, or any other desired alteration of a biological svstem. For example, an
“effective amount” for therapeutic uses 18 the amount of the composition conprising a compound as
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disclosed herein required to provide a clinically significant decrease in a disease. An appropriate
*effective” pmount may differ from one individual to another. An appropriate "offeclive” amount in
any individual case may be determined using techniques, such as 8 dose ¢scalation stdy.

[00166] The term "acceptable™ ag used herein, with respest to a formulation, composition or ingredient,
means having vo persistent detviraental effect on the general health of the individual being treated.

100167) The torm "pharmaceutically acceptable” as used herein, refers to & material, such as & carvier or
diluent, which do=8 not shrogate he biological activity or properties of the compounds described
herein, and is relatively nontoxic, L&, the material may be administered 10 an individus] without
cansing undesirable biological effects or interacting in 3 deleterious manser with eny of the
components of the compositor i which it is contained.

[06168] The term "prodrug” ag used herein, refers w & drag precursor that, following sdministration & an
indsvidual and subsequent sbaorption, is converied (0 an active, o & MOTS ACUVE SPECIES vie SomE
process, such as conversion by 2 membolic pathway. Thus, the s encompasses any derivative of
& compound, which, upon admipisiration to & recipient, is capable of providing, either directly o
indirectly, a compound of this invention or & phaymmoeutically actve metabolite or residue thereof.
Rorne prodeugs hnve a chemical group present on the prodrug that rendess it less active aad/or
confers sobubility or some ather property t the drup, Once the chemical group has been cleaved
and/or modified from the prodrug the active deug is generated. Prodrogs are ofien useful bacause, in
some situations, they may be easier (o adminisur than the parent dyag. They may, for instance, be
bicavaiiable by oral administration whereas the parent is not. Particularty favored derivatves or
prodrugs are those thae increase the bioavailabslity of the compounds of this inventon when suck
compounds are sdministered to an individual {e.g. by allowing an orally edminisiered compound 10
be more readily absorbed imo the blood) or which enhaace delivery of the parent compound to 4
biological compartment {o.g. the brain or lymphatic sysiem).

{00169] The term “pharmaceutically acceptable salt” a5 used herein, refers w salis that retain the biclogical
effectiveness of the free acids and bases of the specified compound and that are not biologicatty or
otherwise undesirable. Compounds described herein may possess scidic or basic groups and

refore may react with any of 2 nuzmber of inorgandc or organic bases, snd norganic and organic
acids, to form a pharmaceuticafly aceeptable salt. These galts can be prepared in sifu during the final
isolation and purification of the cotopounds of the invention, or by separsiely reacting & purified
compound in its free base form with a suitable organic or inorganic acid, and isolating the sait g
formad.

00176} The term "pharmaceutical composition,” a5 used herein, refers to 2 biclogically active compournd,
optiaually mixed with at least one pharmscemically acoepiable chemical component, such as,
though not limited to carriers, stabilizers, dilusas, dispersing agents, suspending apents, thickening
agems, excipionts and the Tke.

{60171} The term "carrier” as used herein, refers to relatively nontoxic chemical compounds or agents that
facilitate the incorporation of & compound into cells or tissues,



{00172 The terms “pharnaceutical combination”, "administaring an additional therapy™, "administering ao
additonal therapeutic agent” and the like, a3 nsed herein, refer to ¢ pharmaceutical therapy resulting
from the mixing or combining of more than one active ingredient and inchudes both fixed and non-
fixed combigations of the active ingredients, The term "fixed combination” means that at Jeast one
of the compounds described herein, and at least one co-sgent, are both edministered 1o at individual
strunltansousty i the foro of 2 single entity or dosage. The term "ron-fixad combination” meens
that at least one of the compounds described herein, snd at least vpe co-apent, are administered o
an individual as separate entities either simultancously, concurrently or sequentially with variable
intervening time limits, wherein such administration provides effective levels of the rwo or more
compounds in the body of the wdividusl, These also apply to cockuail therapies, e.g. the
adminigtration of three or more active ingredients.

{08173} The terms “co-sdministration”, “administersd i combination with" and their grammatical
equivalents ¢r the Hke, a8 used herein, sre meant to encompass admsinistration of the sejecied
therapeutic agems © & single individusl, and mre intended w0 include eatoent regirens in which
the agents ars sdministered by the same or different route of administration or at the saroe or
different imes. In some embodiments the compotnds described heein will be co-edministered with
other agents. These terms encompass administration of two or more spents 16 50 animal 80 that both
agents and/or their metabolites are present in the animal at the same time. They inclnde
simultancous administration In separate compositions, sdministration at different times i sepavate
sompositions, and/or administration in & compositon in which both agents are present. Thus, in
some embodiments, the componnds of the invention and the ather ageni(s) are adiminisiered in a
single composition. In some ernbodiments, compounds of the mvention and the other agent(s} are
admixed in the compositon.

[60174] The term "metabolite,” us used herein, refers to a derivative of a compound which is formed when
the compound Is tmetabolized.

100175] The serm “active metsbolite,” as used herein, yefers 10 2 biologically active derivative of 2
compound thet is formed when the compound is metabolized.

{00176 The term "metabolized,” sa used hersin, refers to the sum of the processes (incleding, but not
lireited w, hydrolysis reactions and reactions cataiyzed by enzymes) by which a particular
subgtance i changed by an organisra. Thus, enzymes may produse specific siruchursl alisestions 10
a compound. For example, cytochrome P450 camlyzes a variety of oxidative and reductive
resctions while uridine diphosphate glucironsdransferases catalyze the transfer of an activated
glucuronic-acid molecule to arorastic alcohols, slpbatic alcohols, carboxylie acids, amines and free
sulphydry! groups. Further information on metabolism may be obtained from The Pharmacolegical
Basis of Therapeutics, 9h Bdition, MeGrawHiH (1996},

Compaunds .
{08177} Described herein ave compounds of formula 1, metabolites, pharmacentically scoeptable salts,
solvates, polymorphs, esters, tautomers or prodrugs thereof:
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formula (1)
wheretn
XisCHorN;
W is O, 8, S{O), $(0), WH. Neoptionally subsututed alicyl), NC{Ooptionaily substituied alkyl} or
CHy;

Rlis ¥, CL By, 1, NH,, methyl, ethyl, n-propyl, propyl, optisnally substituted methyl, optionally
substituted ethyl, optionaliy substiswted »-propyl, optionally substinsed S-propvi, CF;, CHF, or
CHF,

R? and R¥ are indenendently selected frore H and fower alkyl, of R® and R” together with the carbon to
which they are anached form a 4+, 5, or Sumembesed rinp, optionally containtng | or 2 beteroatoms
selected from N, 8 and O

3 i 8, lower alkyl, lower alkeryl or lower alkyoyl;

R RS, B® R® and B are independently selected from H, F, CI, Br. §, methyl, ethyl, s-propyl, i-propyl,
substitesd methyl, substituted ethyl, substituted n-propyl substitated j-propyl, cyclopropyt,
cyclobuiyl, cyclopentyl, CFy, CHF,, CHLF, NEL, NHR', NR'R”, OR', SR, CIOR, COuH, asalt of
CO.H, COOR', CONH;, CONKR', CONR'R", SO:H, a salt of S0,H, SIOLR), S{O),NH,,
SCOYMNHR!, S(O)NRR®, syl or a heterscycle, wherein

R' is H, C;.; alikyl, substituted C\.; alkyt wherein said substituents sre selected from CF,, OH,
OCy alkyl, COC, ;5 nlkyl, COCH, COOC, 5 alkyl, NH,, NHC, y alkyl, N(C, 5 alkyI}(Cy.y
allyl), CONHC ., atkyl, aryl or a heterocycle;

R™ is H, C,., atkyl, substinaied Cy.4 alkyl wherein said substiments are selected from CF,, OH,
OCy atkyl, COC,.; alieyl, COOH, COOC,; alicyl, NE, NHC, 5 alkyl, N(C . alkyl}C .y
atloyly, CONHC, ; alkyl, aryl or & heteracyele; or

R and R together with the nitrogen auonm @& which they are attached form a
4-, 5-, or 6-mexnbered heterocyelis ring;

R? s selocted from the group consisting of {a), (B}, (&) and (d);

RS

o8

P 4

, R‘Gm o

\ \l/\/\“‘ \‘) R“‘?MR“

Rf’ RP F{TS R‘M
{8y (b} (e} {d)
wherein

=« =« TEpTESENts & carbon-carbon single boad or & carbon-carbon double bond;
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Q and Q' are indspendently selected from N and CH;

RF is methyl, ethyl, propyl, i-propyl, cyclopropyl, cycicbutyl, eyckpentyl, cyciohexyl or
cyclopropyimethyl;

P B and R are independently selected from H, ¥, CI, Br, CH,, CF,, CFH,, CFH, clbyl, &
propy, cycloprapyl, methoxy, OH, OCF;, NH; snd MHCH;;

R™ is C}, Br, 1, CH;, CFy, methoxy, i-propy, cyclopropyl, fers-butyl, cyclobutyl or meihyl; and

R™ RB R ang R are independentty H or methyl,

[80178] In some embodiments, R? is (a). In further or additional embodirents, R? is (b). In farther or
additional embodiments, R? is (c). In further or additional embodiments, R is (d).

[88578] In further of additional embodiments, RFis cyclopropyl, cyclobuiyl, cyclopentyl or cyclohexyl. In
further or additional embodiments, RY, R® and R'® gre H. In forther or additional cxbodiments, R is
(8) and B is cyclopropyl, cyclobutyl, cyclopenty! or cyclohexyl. In farther or additionnl
embodiments, R is {3), R’ is cyclopropyl, cyclobutyl, cyclopentyl of oyciobexy! and BE, R’ and R™®
ae H.

FOOIR0] In sowme combodiments, X is N In further or addifional embodiments, X is CHL In further or
stiditonsl 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, athyl, n-prooyl or foropyl In
some embodiments, R’ end R are H. In further or additionsl embodiments, X is N; W is Q or §; R}
Tl Bror { and R and R are H. In some embodinsents, K is C1, Br or L n some cmbodiments,
R is H. In farther or additional embodirsents, R’ is CL, Br or T and B® is 3. In further or additional
embodiments, R’ is COH, & sakt of CO.H o7 COOR'. In furiher or additions embodiments, R is
CO,H, 2 salt of CO,H or COOR' and RY is H. In further or additional embodiments, R® is C1, Br or
1R is COLH, 2 salt of COH or COOR' and RS is B In farther or additional embodiments, R® is Cl,
R 15 CO.H, 1 salt of CO,H and RY is B, In further or additions} embodiments, X is N, W is O or 8,
R'isCl Bror LR s H, R is H, R*is CL, Bror I, R is Hand R is CO,H, 2 sak of COH or
COOR!

{60181} In some embodiments, the compounnd of formuls (1) is a metabolite of & compound of formuta (1),
In further or additional embaodirsents, the metabolite hes & structure selected from:

R3 R3‘
RE moxf RY

& &
R
i\ &
0]
R‘AN)\W& =5 g7 R’Ag:z’\\ Wk RS R7
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;;2 O b w2 and
{9918%] in some embodiments, the compound of formmla £) is 4-(2-(3-bromod-{ I -cyclopropyvinaphthaien-
4eyBpaf-1,2 4-trinenl-3-vithio)acetamido)-3-chiervbensnic acid or & mewbolite, pharmacestizally

acceptable sglt, solvate, polymorph, ester, (autnmer or prodmug thereof:



SO D

Br/(“N)\S/\h’N\@\I

e OOH
A

[00183] In some embodiments, the compound of forrmula (1) is & metabolite of 4-(2-{5-bromo-4-(1-
cyclopropylnaphthalen-4-yi}44-1,2 4-triazol-3-yithie)acetamido}-3-chiorobenzois acid.
150184] In fusrther or additional embodiments the metabolite has 2 suucnye selected form:

-y -y
ar/[‘;;e}\s/YO Br/’\g%g)\SH
O .
o
| T, ) DO
AN ) c’l\’/&ceo:-g A and O o00H

{60385} In one aspect, provided herein 18 2 compound of formula (I}, wherein the componnd of formala (I1)
8 3,5-éis&=bsﬁanbd—é~{4~!{°~nap§xshaicﬁ»l “34H-{,2,4riszote wherein the substituent at the 3-
position is ~R® and the substitaent at the 5-position is ~R", or pharmaceutically acceptable salt,
solvate, or tautorer thereof:
wherein,
R is H, CL Br, I, NH,, methyl, ethyl, n-propyl, i-propyl optionally substinned methyl, optionally
substitated ethyt, optionstly substimited n-propyl, optionally substiteed f-propvl, CF;, CHEF; or
CH,F,
R? i ~SCH,CE=OIRY, -SCHa-temazotyl, -SCH,C(=0)NHOH, -SCH,C(=0)0-alkyt-OCE=0R™, ~
SCHC(=0)0-alkyt-OCE0)ORY, ~§CH, Ci=0)O-alky bOCH=OINR ¥R, or ~
SCH,C(Oslleylh;
R is moethyt, ethyl, propyl, B-propyl, oyclopropyt, cyclobutyl, cyclopestyl, cycichexyl or
cyclopropylmethyl;
R* is OR™, SR™ NRMR™ , a1 least one amino acid, & peptide, & lipid, & phospholipid, e glycoside, &
suclsoside, s mucleotide, olipomcieotide, polyethyiens glyonl, of & combination thereof,
wherein
R™ i substitated C;-Cy aliyl, optionsily substtuted C5-Cyq alkyl, optionafly substituied
heteroaliyl, optionaily substituted eyoloalkyl, optionaily substituted heterocycloatkyl,
optionally subsiitated eryl or opionsily subsdtuted heseronryl; or

R* is ¢ pharmaceutically acceptable cation;

B2 i {CRIMR™MLES: or

R is hydroges, optionally substimted C,-C,q alkyl. optionally substituted heteroalicvi,
opticaally substinned cysloalkyl, optionally substituted beterncyelosiioyl, optionally
subatinsted aryl, eptionally substituted hewroaryl; or

R* is {CIR¥NR™YLR™;
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B* is hydrogen, optionally substituted alkyl, optionally substituted heteroalkyl, optionally
substitated cycloalioyl or opticnally substituted betevocycloalkyl; and

R® is hydrogen, optionally substituted alkyi, vptionally substituted hetercalkyl, optionatly
substituted cyctoalkyl or optionally substitured heterocyeloalkyl; or

R® is JOR™R™LR™;

each R™ is independently hvdrogen, halogen, cyano, sitro, at least one amino acid, & peptide, a
lipid, & phospholipid, a glyceside, & nucleoside, a nucleotide, oligonucieotide, polyethylene
glycol, -L-OH, -L.-5H, -L-NH,, substituted -L-CCy alioyl, optionally substituted -L-Cp-Cy
alkyl, optionatly substinsted L-Co-Cs alkenyl, optionally substituted £.-C;-Cs alkynyl,
optionally substituted 1-Cy-C; heteroalkyl, optionally substituted -1-C5-C; sycloalkyl,
oprionally substituted 1-C5-C; eyeloalkenyl, optionally substingted «L-CyeCy
heterovycloalkyl, optionally substituted -L.C,+C, haloalicyl, optionally substituted -L-Cj-
C, stkoxy, optionally substituted -L-C-C, alkylamine, optionally substitured 1 ~di-{Cy~
Clalicylamine, optionally substieted -L-Cs-C; aryl, optionally substituted -L~Cy-y
heteroaryi,

Y
H
/ﬁﬁ/y ,{};:/Ov’“*y /ﬁ;{rﬁwf\y /(‘7\@/
v ’ B ar

¥s
each R is independently hydrogen, halogen, cyano, nitro, at least one amingo actd, a peptide, 2

+

lipid, a phospholipid, a ghycoside, & nucleoside, o nucleotide, oligonucieotide, polvethyiene
glycol, -L-OH, -L-SH, L-NH,, substituted ~L-C;-C; alkyl, optionatly substituted -L-Ce-Cs
slicyl, optionally substituted 1-Cy-Cs alkenyl, optionally substituted 1.-C»-Cy alkynyl,
optionally substitured 1-0o-Cs beteroatkyl, optionslly substituted -L-Cy-Cy cycioaticyl,
optionally substitwied 1-C3-Cy cycloalkenyl, optionalty substitated -L.-Cy-Cs
heterocycloalkyl, optionally substituted -1.-C;-Cy haloalkyl, optionally substituiad -L-C -
G, alkoxy. optionalty substituted J-C-C,y alkylamine, optionslly substituted —L-6i<C;-
Cyalicylamine, optionally substitrted -L-Cs-Cy arvi, optionally substituted «L-Cs-Cy

beteroaryl,
4‘)\/@ '
3 .

H
WY‘/{E/OVAV’/%N\/\Y . ) ‘
R¥ is bydrogen, halogen, cyano, nitro, at least one amino acid, & peptide, & lipid,

phospholipid, a glycoside, & muckeoside, 8 nucleotide, oligonucisotide, polyvetbyiene glveol,
-L-OH, -L-8H, -L-NH,, substituted -L-Ci-Cs atkyl, optionally substituted -1.-Co-Co alkyl
aptionslly substinaed 1-C-Cs alkenyl, optionally substituted 1.-C,-Cs alkynvl, optionaily
substibrted L-Co-C; heteroalkyl, optionally substituted -1.-CCy cycloslkyl, opticnatiy
substiared L-Co-Cr cycloatkenyl, optionally substituted [-CyCs beterocycloaticyl,
optionally substinned -L-Cy-C, haloalkyl, optiomally substitisted -L~Cy-C,, alkoxy,
opticnally substitnted -L-C,-Caliylaming, optionally substinnied —L~diC,-C,)aliylamine,
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optionalfy substtuted -L-Ce-C; arvd, aoptionslly substituted -1 -CCy beteroaryl,
Y
Y O~ ii:}\/—\ "h\/@
/@y\{’ | A v AL v A% |
wherein L 15 a bond, -C{O)-, -S(0), or -B{O);
viisd, 3, 20r%
Y is OH, OMe, COOH, SOyH, OSO4H, OS(ORLNH,, PIOYOH),, QPO OH),,
OPIOHOHNO-C). alkyl) or NY?Y?YY; wherein
¥® and Y7 are each independently hydrogen or methyl; of
¥? and YV* are taken sogether with the niﬁogcn 1o which they are attached to form
a five or six membered ring that optionadly containg an Oxygeh 210om of &
second nitrogen sitont;, and
Y* is an slectron pair or ai Oxygen som;
mis i, 2, 3, 0r4;
nisd, 1,2,3,4,5,6,7,8 %or 10,

{00186] In some embodiments, R® is Br; and RC is cyclopropyl.

{60187} In one aspect, the compound of formele (I} is & 3-substinuted-5-bromo-4-(4-
cyclopropyloaphthalene 1 -yi}-45-1,2,4-triazole wherein the substimwent at the 3-position is -R®.

{00188} In some embodiments, R*® is at leest one amino acid. In some embodiments, R™ is a peptide. In
sorae embodiments, R™ is a lipid. In some embodinents, R™ is » phospholipid. In some
embodiments. R is a glycoside. In some embodiments, R is a nucleoside. In some embodiments,
R is 2 nucleotide. In some embodiments, R* is polysthylene ghycot.

{00189) In some embodiments, R™ is & combination of one or more groups selected from at least one aming
acid, a pepiide, a lipid, s phosphiclipid, & glycoside, & nucleoside, a nucleotide, oligonucleotide, and
polysthviene glycol. In some embodiments, the one or more R proups are covalently linked, In
some embodinents, the one or more R™ groups form 5 conjugate.

[60194] In some embodiments, R is OR™".

{80181} In some embodiments, R” is substitated C;-Cy alky! or optionally substinsted Cs-Cio alkyl. In some
embodiments, R% is a pharmaceutically accepiable cation. In some emboditsents, R2 is a
pharmscentically scoepiable cation selected Fom Li", Na*, K, Mg™, Ca*" and 2 protonated amine.

{80192] In some embodiments, R* is -[CR™*KR™)1.R™; m i8 1,2, 3, 4; and wherein at least one of R*, R®
wod R¥ is 1ot hydrogen. In some embodiments, R is hydrogen, R is hydrogen and K™ is not
bydrogein.

180193} In some embodiments, R* is at least oue amine axid, peptide, & lipid, e phospholipid, & glycoside,
a nuokeoside, 2 micleotids, oligonusicotide, or polyethylene glycol.

[06294) In some embodiments, R is SR™. la some embodiments, R™ is optionally substituted Cy-Co alkyl.

[60195] In some smbodiments, R* is -[CR™MRPILR®.
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100196} Tn some embodiments, R is hydroge, R™ is hydrogen and R* is sot hydrogen. Tu some
embodiments, R™ is af least one amino acid, & peptide, & lipid, a phospholipid, & glycoside, a
nucleoside, a nucleotide, oligonuclieotide, or polvethylene glycol,

[06197] In some embodiments, R™ js NR*®R®,

{G0198] In some embodiments, R is hydrogen. In some embodiments, R™ is optionally substinsted alkyl.

[06199] In some embodiments, R™ is -fCR™R™R™.

(00206} Yo some smbodiments, R* is hydrogen, R™ is hydrogen and R™ is not bydroges. In some
embodiments, R* is at least one amino acid, r peptide, a lipid, 2 phospholipid, & plycoside, &
pucleoside, & nucleotide, oligonuclectide, or polyethylene glycol.

{00201} In some embodiments, RE is ~SCHC(=O)R ", ~SCHa+tetrazolyl, -SCH,C(=0)NHOH, -
SCH,C(=0N0-alky b OCEOIR™, - SCR,O0)0-alkyl-OC(=0YOR™, —SCR,C{=0)C-alkyl-
OCEOMNRNR®, or ~SCH,C(Oalkylly,

R is OR™, NR“R™, at least one amino scid, & peptide, or a glyeoside;

R™ is substituted (,-C; alky!, optionally substitated C-Cyp alicyl, optionally substituted
heterortkyl, optionally substituted cycloalleyl, optionally substitared heterocyclontkyl,
optionally substituted aryl or optionally substiveted heteroaryl; or

R*isa pharmaceuticatly accepiable cation;

R is hydrogen, optionally substitted Cy-Cyp alkyl, optionally substitted heteroalkyl, optionally
subsusued cycloalicyl, opsionally substitited heterocycloalkyl, optionally substituted aryi,
optionally substitured heteroaryl;

R™ is hydrogen, optionsily substituted slicyl, oprdonelly sebstitated beteroalioyl, optionsily
substinrted cycloatky! or optionally substituted heterocycloatkyl; and

R* is hydrogen, optionally substituted allcyl, optionally substitated heteroslkyl, optionally
substitsted cycloalky! or optionally substitnied beterocycloalkyl,

{09262} In some crmbodiments, B® is ~SCH,C{=0)&". In some embodimants, R® is ~SCH,C=0)-at least
one amino acid. In some enbodiments, R is ~SCH,C(=0)-lysine. In some embodiments, R® is —
SCH,C{=0)-glycoside, In some cmbodiments, R® is ~-SCH,C=0YO-ghuicuronide. In some
embodiments, R is ~SCH,-tetrazolyl. In sotme erabodiments, R? is -SCHC(=0HOH, In some
embodirnents, R is ~SCH,C(=0)0-alkyl-OC{=O)R™. In some embodiments, ~SCH,C(=00-CH,-
OCE=0YR™. In some embodiments, R? is ~SCH/C(=0Y0-CH(CH)-OCH=ORY  In some
crubodiments, R® is ~SCH,C(=0)0-CH,-OC(=0)OR™, In soms embodiments, R® is
SCHC=0)0-CH{CH,-OC(=0YOR™. In one aspest, RY is ~SCHLC{Oatkyls.

[BO203] En ose aspect, BRI is OR™. In other sspect, B/ is NR™R®,

{80284 In one aspect, B” is a groups selected fom ~SCH,C(=0IRY, - SCH,-tetrazolyl, -
SCH,C(=Q)NBOH, ~SCH,C(»0)0-alkyl-OC(=OIRY, ~SCH,C(=0)0-alky-OC=0)0R™, -
SCH,C{=0)0-alikyl-OC(=0INR*K®, or ~SCHC(Oalkvl); such that R? is metabolized int vivo to
provide X is ~SCH,C=C)0OH.

{00205] In one aspect, provided is a compound of formule (11}, or a metabolite, pharmecentically
acceptable salt, solvate, ester, tautomar of prodiug thereo
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;A
R”(N’k\wxfo
R2 OH

formuia (HI}
wherein
XisCHorN;
Wis O, 8, S{0), ${O). NH, Nfoprionally substituted alkyl), RC(ONoptionally substituted alicyl) or
CHy;

R' i H, Cl, By, I, NH;, methy], ethyl, nepropyl, i-propyl, optionally substituted methyl, optionalty
subgtitwted ethyl, optionally substituted s-propyl, optionally substituted Spropyl, CF;, CHF; or
CHE

R® and RY are independently selected from B and lower alkyl, or R? and R” together with the carbon to
which they are attached form a 4=, §-, or S-membered ring, optionally containing 1 or 2 heteroatoms
sefected from N, 8 snd O;

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

wherein

v o - Tepreseats a carbon-carbon single bond of a cartbon-<carbon double bond;

@ and Q' are independently ssiected from N and CH;

RFis methyl, ethyl, propyl, -propyl, cyclopropyl cyclobutyl, cyclopentyl, eyciohexyl or
cyclopropylmethyt;

R®, R’ end R' are independently selected from H, F, €1, Br, CHs, CFy, CFH;, CFoH, ethyt, i
propyl, evciopropyl, methoxy, OH, GCF,y, NH, amd WHCH;;

R is CL, Br, I, CHy, CFs, methoxy, ipropyl, eyclopropyl, rer-butyl, cyclobutyl or methyt; and

£ RE R™ and R” are independently H or methyl.

{BOZ06] In somwe embodiments, X is N, In other smbodimments, Wis § or G,

[B0207) In oue aspect, R” s (a) . I oBe aspect, 1 -+ - reprosents & carbon-caskk
double bond. In some embodiments, R is cyclopropyl

[00208] o some embodimenty, X is N; Wis §; and R’ #s CL, Be, I, optionslly substitited methyl, CF,, CHF,
or CH4F.

{66209} In some embodiments, R’ and R” are vot H. In ons aspect, R’ and R are 1.
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[08218] kn some embodiments, R® and RY togetber with the carbon to which they are attached form & 4-, 5-,
or §-mambered ring, optionally comaining 1 or 2 heteroatoms seleced fom N, § and O, in some
other ermbodiments, R” and R¥ together with the carbon 1o which they are attached form a 4-, 5, ot

6-membered ring.
{60211} In further or additional embodiments, compounds of formula (1) have the swuctures below:
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Syneketic Procedures

1002132)

In another aspect, methods for synthesizing the compounds described herein are provided. In some
embodiments, the compoamds described herein caw be prepered by the methods described below.
The proceduree and exawples below are intended 6 iffustrate those methods. Neither the
procedures nor the examples should be construed as imitng the invention in any way. In some
embodiments, compounds deseribed herein ave synthesized by any suitable mothod.

[68213] In sorse enbodiments, the starting materials used for the synthesis of the compounds as deoscribed

{08214} The compounds described herein can be modified using various ehectrophiles or nucleophiles to

herein are obtained from commaercial sources, such as Aldrich Chemical Co. (Milwaitkee, Wis.},
Sigma Chendes] Co. {5t Louts, Mo.). In some embodiments, the starting meserials used for the
syathesis of the compounds &s described hersin are synthesized using techniques end meterials
described, for example, in March, ADVANCED ORGANIC CHEMISTRY 4% B4, (Wiley 1992); Curey
and Sundberg, ADVANCED ORGANIC CHEMISTRY 4% Ed., Vols. A and B (Plenum 2000, 2001), snd
Green and Wats, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS 3™ Bd., {Wiley 1999) (all of which
are incorporaied by reference for such disclosure}. In some embodiments, the following synthotic

n of Covelent Finlapee by Reaction of i Electrophile with 2 Wucleonhii

form wew functional groups or substitaems. The 1able below ensitled “Examples of Covalent
Linkages and Precursors Thereol” lists selected examples of covalent linkages and precursor
functionsal greups which vield and cao be used a8 guidance towacd the variety of electrophiles and
nucieophiles combinations available. Precursor functions] groups ase shows as electrophilic groups
and mucleophilic groups.

Examples of Covalent Linkages and Precursors Thereof

Covalens Linknpe Produst Electrophile Nucleophile
Carboxamides Activated csters Axndnes/anilines
Curborasnides Acyl azides Anvipes/anilines
Curboxarmides Acyl halides Amines/aniliney

Esters i Acy! halides Alcoholg’phenols
Esters Acvi nimiles Alcebols/phencils
Cusboxanudes Acyl nitriles Amines/antlines
Tadnes Aldehydes Amivesfaniliney

Hydrazones Aldebivdes or keiones Hydrazines

Cnimes Aldehydss or ketones Hydraxylamines
Alky] amines Alkyl halides Amines/snilines
Esters Alkyl halides Carboxviic acids
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Covalens Linknge Product Electrophile Nugleophile
Thivethers Alkyl halides Thiols
Ethers Alioy] halides Alcobols/phenols
Thioethers Allevl sulfonates Thiols
Esters Alleyl sulfonaies Carboxyhe acids
Ethers Alloyl sulfonates Alcohols/phenals
Esters Anbydrides Alcohols/phenols
Carhoxamides Anhvdrides Amines/anilines
Throphenols Aryi halides Thiols
Aryt amines Asyl halides Amines
Thioethers Azinidings Thiols
Boronate esters Boronates Glyeals
Carboxamides Carboxvlic acids Asnines/anilines
Esters Carbazylic acids Alcobols
Hydrarines Hydmrides Carboxvylic acids
N-scyiuress or Anbvdsides Carbodiimides Carboxylic acids
Esters DHazoalkanes Carboxylic acids
Thioethers . Epoxides Thiols
Thicethers Haloacstamides Thiols
Ammotriazines Halotriazines Amines/anilines
Trinziny] ethers Halotriazines Alcohols/phenols
Amidines Irnido eaters Amines/anilines
Ureas Isocyanates Amines/anilineg
Usrethanss Ispcvanstes Alcoholsiphenols
‘Thioureas Isofmocyanates Amines/anilines
Thioethers Maletmides Thiols
Phosphite esters Phosphoramidites Alcchols
Silvl ethers Sily} hnlides Aloevhols
Alkyl amines Sulfonate esters Amines/anilines
Thivethers Sulfvsate esters Thioks
Esters Sulfopste egters Carboxyhc scids
Ethery Sulfonate esters Alcohols
Sulfonamides Sulfony! halides Arpines/anilines
Sulfonate esters Sulfonyl halides Phenols/aicohols

Use of Protecting Groups

{80215] 1o some ersbodiments of the reactions descrnibed hervein, it is necessary fo protect reactive Ranctional
groups, for example hydroxy, amine, imine, thio or carboxy groups, where these are desired in the
final product,  avoid their unwanted participation in the reactions. Protecting groups are used o
block some or ol reactive moieties and prevent such groups from participating in chemical
reactions wil the protective group is removed. It is preferred that eack protective group be
remmovable by » different roeses. Protective groups that are cleaved under twotally disparate reaction
conditions fulfill the requirement of differential removal. Protective groups cen be removed by acid,
base, and hydrogenoiysis. Groups such as irityl, dimethoxytrityl, acetal snd 1-butyldimethyisiiyl are
acid labile and, ia some embodiments, are used 1o protect carboxy and hydroxy reactive moleties in
the presence of amino groups protested with Cbz groups, whick are removable by hydrogenolysis,
and Fowoc groups, which #re base labile. In some embodiments, carboxylic acid ané hydroxy
reactive moieties are blocked with base labile groups such as, but not limited 10, methyl, ethyl, and
acetyl in the presence of amines blocked with acid labile groups such as t-butyl carhamate or with
carbaroetes that are both acid and base gtable but hydrolytically removabie,
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[66218] In some embodisnents, carboxylic acid and hydroxy reactive moieties are also blocked with
hydrolytizally removable protective groups such as the benzy! group, while amine groups capable
of hydrogen bonding with acids are blocked with base Iabile groups such as Fioc, In some
embodiments, carbaxylic acid reactive moteties are priviected by conversion 1o simple eser
compounds as exemplified herein, or they are blocked with oxidatvely-removeble protective
groups such as 2 d-dimethoxybenzyl, while co-existing amine groups are blocked with fluonde
{abile sily} carbamates.

00217 Ally! bocking groups are useful in then presence of acid- and base- protecting groups since the
fosmer are stable and can be subsequently removed by metai or pi-acid catalysts. For example, an
aliyi-biocked carboxylic scid can be deprotected with a Pd-caislyzed reaction in the présence of
ncid labile t-buty] carbarate or base-labile acetate amine prowsting groups. In some embodiments,
the comapounds disclosed herein, or intermediate Forms thereof, are attached © 2 restn. As long a8
the yesidus is attached {0 the resin, that fanciional group is biocked and cannot react. Once relessed
from the resin, the functional group is available to react.

002181 In some cmbodiments, profecting or blocking groups are selected from:

P R R oo

Methyl (e} Sutvyt (2 £yt (-Bu) Adly Beazyl (Bn)
¢
G : P
M y /‘vo‘g/\ By \g’\ @/\o"k/ Pt}
#h
Acoty! Aline Boe Ty, Triggl
5]
o o
,©/\/ / By é‘r“ ! "'S;i __/”\G/u\ /
e oo,
phéBn . TRDMS Youo
oD

160219} Other protecting groups, plus a detailed desceiption of techaigues applicable to the creation of
protecting groups and their removal ave described in Greene and Wats, Protective Groups in
Orpanic Synthesis, 3rd Ed., John Wiley & Song, New York, NY, 1999, and Kociensld, Protective
Groups, Thieme Verlag, New York, NY, 1994, which we incorporated herein by reference for such
disclosure.

Preparing compounds of formuda 1

{82281 Described herein are processes for the preparation of compounds of formutz I, In some
cmbodirnents, synthesis of e compounds of the invention are performed following procedures
substantizlly as described in WO 2004/03061 [, WO 2004/G65064%, WOI2004/03061 1, US
2008/0176850, 1S 2006/013556, US 5,935 462, and US 7,435,752

[06221] In oue synthetic route, & suitably substinred (R®, R, R") aniline is amidated with an activated
carheyylic acid compound (L7-CHR-C(O)}L, preferably L! is » hakide), wherein the activated
carbonylic acid compound further includes 2 leaving group L? (preferably bromide). After
formanion of the anilide, the reaction product is reacted with 2 -WH substinuted triazole or imidezole
displacing the leaving group 1o form the desired compound as depicted below.
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{00222] This scheme is advantageons whese the friazole or imidazole ts veluabie relative to the aniline,
gince it it not used watil the Jast step and is not subjected to the inevitable Josser that occur during
the synibetio manipulation of intermedintes. The choice of leaving groups L' and L2 will depend
sorne extent on the particular choice of amine and to a lesser degree on the particular winzole or
imidazole. It is particularly preferred that L and L are halide, most preferably chioride or bromide,
Suitabie solvents for the arsddadon reaction include athers, alcobols, and hiydrocarbons (preferably
halogensted) and the choice of suitable solvents will at least in past depend on the chemical natwre
of the reactants. With respect fo the solvents, catalysts and/or bases employed i the above reaction,
the constderations described by Connell of of. (US. Pat. Mo, 5,939,462} will generally apply.
Reaction of the triszoleimidazole and anilide precursors is iypically camied out in & polar sprotic
solvent such as DMF, in the presence of 8 base such as poussium carbonate. In sdmie cases, the
base 18 0Ot necessary,

(002231 An example of the anilide formation reaction, using chioroaceryl chloride, is shown below.

[33¢ P"
B2 R o WO R

& iy,
C‘ G ME:IR zNa
R5

{66224} Synthetic roures for the preparation of wiszole precursors, with various R} substituents (Me, CHE,,
NH,, CH;OMe, CFy), are shown below.
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[B0225] In some embodiments, an R’ halogen-substituted triazole is prepared by dihalogenation of a
aiazols, followed by displacement of one of the halides, a8 shown below,
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{50226] In some embodiments, an R halogen-substitited triazoles is prepared by diazotizatgion of an
smanotsiszole, s shows below.
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{80227} Svnthetic routes for the preparation of imidazole derivatives are shown below.

NH; 27

e ——_4 R‘“Me
== NaOMe
e;s;:s — HN'&$ /(_)\ SH
R &2 Mecm Rz
\NH
B of B ‘Boo NCS
I JR— 2 e
HO . N—-<
o EDC, o o 0
DIPEA ™\
/ o R? R
o s O~
nog HAN I L .
s T t
R2 Hh}l 8 13 i G
R? R2 R?
S N ,(” o
NE oW
e O o
Preparing componnds of formule I

48



[06228] The compounds described herein can be prepared via a variety of synthetic routes, as would be
appreciaied by ont of skill in the art of chemical syntheses. For illustrative purposes, examples of
seme of these routes are shown below,

00229} Syathetic inwrmediate 2{5-bromo-4-{4-cyclopropylnaphthaien- -y)-4H-1,2 4-wriazo}-3-
yithio)acetc acid cun be reacted with an aleohol, & thiol, ¢ primary or secondary amine, in the
presence of a coupling agent {such as N,N'-dicyclohexyloarbodiimide (DCC), NN
diisopropyicerbodiimide {DIC), 1-cthyl-3{3-dimethylaminopropylicarbodiimide (EDC) snd the
ike} to form the egter, thicester or armde derivatives,

Y f;e 3/\{'0 » B’J('; ‘SAB:::

FB0238 2-(5-bromed-{dcyclopropyivaphtialen-1-y1}-4H-1.2 4-wrizzol-3-yithiolacetic scid can alsc be
converted 10 2+ S-bromo-4-{4-cyclopropylnaphibalen- | -yi)-4H- 1,2 4-triazol-3-yithiojasetyl
cisdoride, via weatment with thanly chioride, and then reacted with an adcokol, 2 thiol, a primary of

secondary amine to form the ester or anride dertvatives,
N1
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[68231] In & slightly different approach, intermediawr 5-bromo-4-{4-cyclopropylnaphthaten-1-y4H-1.2,4-
trigxote-I-thiol can be reacted with a 2-chloro-zcetic acid, 2-chloroethancthioate or J-chioro-

acewrnide devivative 1 give the same ester, thivester or smide derivatives s sbove.
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1802321 Synthetic infermediate 5-amino-4-{4-cyclopropylnaphthalen-1-yN-4H-1,2 4-triazole-3-thiol can be
reacted with an alcohol, & thiol, & primary or secomdary smine, to form the corresponding ester,
thivester or amide, which are then canverted 1 the S-bromo derivatives via, for example, reaction
with sodinm mwrite/ dichloraacetic acid / Nebenzyl-N N-diethylethanaminium bromide.

N-N NN

Aan C,/\fc ﬁzN/’\ ﬁ\rYo NaO,. DOA &/& >‘\

m&,ar cR’
CHBf3 %
L\

fjw& H"‘N
’A i Cf/\fo mmz nA, Bf S

,\? £ sm annﬁt@r C?
N»n

M-H N—N
o N o
SH o] N, DCA, Br ’/\f’

m“R‘*’ wR**R" ﬁnNEtgsr P /,H NROS
a«m:‘ N \i

JH0233] Synthetic intsrmediate 2-( 5-bmmo-4»(4-cy¢iopmpyim;>hthaim— -yi}-48-1,2 4-wiazol3-
yithiohacenc acid can be coupled {using standard armino scid coupling conditions) witl the aming
fumedonality of a patural or vnnatural aming acid residue (either the a-atnine or the pog- e-amine of

O

an amino ecid such as lysine) to form amino scid conjugates such as those shown below.
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I o nanwal or pnnatural nucleotide,
F N Sy ’/ % cic
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1862341 In soms embodiments, synthetic intermediate 2-(S-brommo-4-(4-cyclopropyinaphthalen-  ayl)-4 H-
1.2 4-riazol-3-yithio)acetc acid is coupled (using stasdard coupling conditions) with & kydroxy
group of a natwral or nanatural glyeoside v form glycoside conjugates such as those shown below,
in some embodiments, sach of the other hydroxyl groups is protected, unprotected (ie. -CH) or
forther substituted.
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[66238] 2-(3-Bromo-4-{4-cyclopropyinaphiislen- -yiy-4H-1,2 4-triazol-2-vithickacetic acid can be reacted
with hydroxylamine to form 2-(5-bromo-4-(4-cyclopropyinaphthaien-1-yl)-4H-1,2 4-riazol-3-
vithio)«N-hydroxyseetamide. Use of an N-substitated hydroxylamine, would provide the M-

substituted product.
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Further Forms of Compounds of the Compeounds Disciosed Herein

Isomers

168236} In some embodiments, the corspounds described herein exist 23 geowetic isomers, In some
embodiments, the componndy desoribed herein possess one or rmore double bonds, The compounds
presented herein inchude sll ois, trans, syn, and, entgegen (E), and zusammen (2} isomers as well 45
the corresponding mixuires thereof. In some sitaations, compounds exis &s tautomers. The
compounds deseribed herein inciudc all possible tantomers within the formulas described herei. In
some situations, the compounds described herein possess one or more chiral centers and each center
exists in the K configuration, or § confirguration. The compounds described herein inchude alt
diastereomeric, enantiomeric, and epimeric forms as well us the corresponding mixtures thereof, In
additions! erabodiments of the corspounds and methods provided herein, mixtures of enantiogmers
ant/or diasterenisonmyers, resuliing from a single prepasative atep, combination, ot interconversion
are usefol for e applications desoribad hersin. In sowme embodiments, the compounds described
herein are prepared as theic individnal stereoisomers by reacting a racemic mixhure of the
compound with an optically active resolving agent 1o form a pair of diastereoisomernic compounds,
separating the disstersomers and recovering the optically pure enantiomers, In some embadimenss,
dissocisble complexes are preferred (2.¢., crvstalline disstereomeric salts). In some embodiments,
the disstereamers have distinct physical propertics {e.g., melting pointe, boiling points, solubilities,
reactivity, etc.) and are separsted by takingl sdvantage of these dissimilarities. In some
cibodiments, the diasterecmers are separated by chiral chromatography, or preferably, by
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separation/resolation techniques based upon differences i solubility. In some embodiments, the
optically pure enantiomer is then recovered, along with the resolving agent, by any practical means
that would not rasult in racensization,

Labeled commounds

{$0237] In some embodiments, the compounds described herein st in their isotopically-labeled forms. In
some embodiments, the methods disclosed herein include methods of treating disgases by
sdministering such isotopicadly-labeled compounds. In some embodiments, th emethods disclosed
herein include methods of treating discases by sdmirusiering such isotopically-labeled compounds
25 pharmecestical compositions. Thus, in some embodiments, the compounds disclosed herein
include isotopicaliy-labeled compounds, which ane identicel to those reciied herein, but for the fact
that one of more atoms arc replaced by an atom baving an atomic mass or mass murmber different
from the atonic mass or mass pumber usually fousd in nstore. Examples of isoopes dht can be
incorporated into compounds of the invention mclude isotopes of hydrogen, carbot, pirogen,
oxygen, phasphorous, selfir, finorine and chloride, such 85 °H, *H, 2C, "¢, "N, ¥, U0, ¥'p, PP,
¥, 5, and ¥C1, respectively. Compounds described herein, and the membolites, phanmacestically
ageeptable salts, esters, prodrugs, solvaie, hydrstes or derivatives thereof which contain the
aforementioned isotopes and/or ather wotopes of ather stoms are within the scope of this invention,
Centain isotopicaliy-labeled compounds, for exammple those into which radivactive isotopes such as
*H and Y*C are incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated,
i. e, *K and cashon-14, 1. ., "*C, isotopes are particularly preferved for their case of preparation and
detectability. Further, substitution with heavy isotopes such as dewierium, L. <., °H, produces certain
therapeutic advantages yesulting from grester metabolic stability, for example increased in vivo
hatf-iife or reduced dosapge requirements. In some embodiments, the isotopicslly labeled
compounds, pharmaceutically acceptable seit, ester, prodrug, solvate, hydrate or derivative thersof
is prepased by any seiteble method,

180238} In some embodiments, the compounds described berein are labeled by other means, including, but
not limited to, the use of chromophores or Buorescent moicties, biohmunescent labels, or
chemiluminescent labels.

hietabolites

{84232] In some embodiments, the componnds described herein exist as their metsbolites. In some
embodiments, the methods disclosed herein include methods of freating diseases by administering
such metabolites, In some embodiments, (e msthods disclossd herem inclode methods of weaiing
distases by adminisiering such metsbolites as pharmacentical compositions,

09244} The compounds described herein are metabolized by a varicty of metsbolic mechanisms (e.g,
hydeoivsis, exidation, glycobysis, phogphorviation, alicviation, and the fike). Though not wishing to
be bound by any perticular theory, the scheme below illustrates two possible cleavage sites at which
a compoupd of formula (I} could be metabolized to produce the metabolites indicated, Those of
skill in the ar could envisage additional metabolic pathways to produce other metabolites, which
are also intended to be included herein,
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Pharmacenticalty accepiable salts

180241} In some embodiments, the compounds describred herein exist as their pharmaceutically acceptable
salts. In spme erpbodiments, the methods disclosed herein include methods of wreating diseases by
administering such pharmacenticsily sceeptabie salis. In some smbodiments, the methods disclosed
herein include methods of westing diseases by administering such phiarmaceutically accepiable salts
#s pharmsceutical compoSitions.

042421 I some smbodiments, the compounds described berein possess acidic or basic groups aad therefore
react with any of & number of inorganic or organic bascs, and inorganit snd orgamic scids, to form a
pharmacentically accepwble salt. In some embodiments, these salts are prepared in sifu during the
final isofation and purification of the compounds of the invention, or by separately reacting a
pusified compound in its free form with a suitable acid or base, and isolating the salt thus formed.

{00243] Examples of phanmaceutically acceptable salts include those salts prepared by reaction of the
compounds described berein with & mineral, organic acid or inorganic base, such sshs including,
aceiats, scryinie, adipate, alginate, psparate, bemzoats, beneenesulfonate, bisulfate, bisulfite,
bromide, butyrate, butyn- 1 4-dicate, camphorate, camphorsulfonsts, caproate, caprylate,
chlorobenzoate, chloride, citrate, oyclopentancpropionate, decanoate, dighuconate,
dibydrogenphosphate, dinitrobenzoate, dodecyisulfate, ethapesulforate, formate, fumarate,
glucoheptanoaie, glyceropbosphae, giveolsts, bemisulfate, heptanoate, hexanoate, hexyne-1,6-
dioate, kydroxybenzoate, y-hydroxybutyrate, hydrochloride, hydrobromide, hvdroiodide, 2-
hydroxyethanesulfonste, iodide, isobutyrare, lactate, matoste, melonate, methanesulfonute,
mandelate. metaphosphate, methenesulfonete, methoxybenzoate, methylbemzonts,
monohydrogenphosphate, I-nepthalesesulfonate, 2-napthulenesulfonste, nicotinate, nitrate,
paimoniz, pectinate, perantfate, 3-phenvipropionate, phosphate, picrate, pivalate, propionate,
pyrosulfase, pyrophosphate, propiolate, phthalate, phenylacetate, ghenyibutyrste, propanssui{onate,
seficylate, succinate, sulfate, sulfite, suceinate, suberate, sebacyis, mitfonate, tartvate, thiccyanate,
tosylaw nndeconate and xylenesulfonate.

[06244] Further, the compounds described herein can be prepared as pharmacewtically scceptable salts
formed by reacting the free base form of the compound with a pharmaceutically accepisble
inorganic or organic acid, including, but not limited w, inorganic acids such as hydrochlotic scid,
hydrobromic acid, soffuric acid. pivic scid, phosphonc acid metaphosphoric acid, and fhe like; and
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organic acids such as acetic acid, propienic acid, hexanoic acid, cyclopentanepropionic acid,
glvoolic acid, pyruvic acid, lactic acid, malonic acid, swecinie asid, malic acid, maleic acid, fumaric
acid, Q-toluenesulfoniz acid, tartaric acid, wifluoroacetic actd, citric acid, benzoic acid, 3-(4-
hydroxybenzoyfibenzowe acid, cinmarmie acid, mandelic acid, arylsulfonic aid, methancsulfonic
acid, ethanesuifonic acid, 1,2-ethanedisutfonic gcid, 2-hydroxyethanssuifonic acid, benzenesulfonic
acid, J-naphthelenesulfonic acid, 4-methylbicycio-[2.2 2joct-2-ene-beasboxylic asid,
glucobeptonic acid, 4,4 -methylenebis-(3-hydroxy-2-ene-1 «carboxylic acid), 3-phenylpropionic
wcid, rimethylacetic acid, tertiary butylacetic asid, lauryl sulfuric asid, pluconic asid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic avid aod muconic acid. In some embodiments, ovier
acids, such as oxalic, while not in theraselves pharmacestically acceptable, are employed in the
preparation of salts useful as intermediaies in obtaining the compounds of the invetion and their
pharmaceuncally scceptable zoid sddition saks.

[00245] In some embodiments, those compounds described herein which comprise s fee acid group react
with & suitsble base, such as the hydroxide, carbonaie, bicarbonate, sulfate, of & pharmaceutically
scoeptable metal cation, with smmonia, or with a pharmacentically acceptable organic primary,
secondary or tertiary amine. Represontative afkali or alkaline sarth salis include the Yithium,
sodium, potassium, calcium, magnesium, and shuspigum salts and the like, flustrative oxamples of
bases inchade sodinm hydroxide, potassitm hydroxide, choline hydroxide, sodinm carbonate,
N'{C;. alkvi)y, and the fike.

{00246} Representative orgenie smines useful for the formation of base addidon saits include ethylamine,
diethylamise, ethylenedismine, ethanclumine, diethanolamine, piperazine and the ke, It should be
undersiood thet the compounds described herein also inclsde the quaternization of any basic
nitrpgen-contaimng groups they contatz. Win some embodinenis, water or oil-solable or
dispersible products are obtained by such gquaternization. The compounds descritved herein can be
prepared as pharmaceutically acceptable salts formed when an acidic proton present in the paresnt
compound sither is replaced by 2 metal jon, for example an alkali metal jon, an atkeline carth ion,
or an aluminum 107, or coordinates with an orgamic base. Base addition salts can also be prepared
by rescting the free acid form of the compounds deseribed herein with & pharmaceutically
acceptable morganic o7 organic base, inciuding, but sot Hmited 1o orgenic bases such ae
ethanolamine, diethanolaraise. fristhanolamine, romethamine, N-methylglicsmine, and the Iike
and inorganic bases such as aluminum hydroxide, calcium hydroxide, potassium kydroxide, sodinm
carbonaie, sodivun hydroxide, and the like. In addition, the salt forms of the disclosed corepounds
can be prepared using salts of the staring materinls or intermediates,

Solvares

{88247} In some ombodiments, the compounds described herein exist as solvases. The invention provides
for methods of treating diseases by rdministering such solvetes. The invention further provides for
methods of treating disesses by adminisiering such solvates ag pharmaceutical compositions,

{08248) Solvates contain either stofchiometric or non-gtoichiometric amounts of & solvent, and, insome
embodiments, arc formed during the process of crysuilization with pharmaceutically accepiable
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sobvents such a3 wster, ethanol, and the ke, Hydraes are formed when the solvent is water, or
alcoholates are formed when he solvent 1s glcohol. Solvates of the compounds described berein can
be conveniently prepared or formed during the processes described herein. By way of example
only, hydrates of the componnds described herein can be conveniently prepared by recrystailization
from an aqueous/organic solvent mixturs, using organic solvents inchoding, but not Bmited to,
dioxane, iewabydrofuran or methanol. In addidon, the compousds provided berein can exis! in
unsolvated as well as sobvated forms. In general, the solvated forms are considerad eqmivalent o the
wmsolvated forms for the parposes of the compounds and methods provided herein,

Polvmorphis

{80249 In some embodinents, the compounds described hereln exist as polymorphs. The mvention
provides for methods of weating diseases by administering such polymorphs. The invention further
provides for methods of weating diseasss by administering such polymorphs as phatmaceusical
compositions.

{002506] Thus, the compounds described herein include all their crystailine forms, known a3 polymorphs.
Polymorphs include the different orystal packing atrangemenss of the same elements! composition
of & compound. In certain instances, polymorphs have different X-ray diffraction patterns, infrared
spectrs, melting points, density, hardness, crystal shape, optical and electrical properties, stability,
and golubility. In certain instanoces, various factors such as the recrystallization solvent, mare of
crystatlization, and storage temperature cause a single crysial form to dominate,

Prodrugs

{80251] In sorne embodiments, the compeunds described herein exist in prodrog form. The invention
provides for methods of treating discases by administering such prodrugs. The inveation further
provides for methods of treating diseases by administering such prodrugs as pharmaceutical
compositions.

160252} Prodrugs are generally drug presursors that, following administeation 1o a2 individual and
subsequent absorption, are converied 1o an active, or & more active species via some process, such
a8 copversion by a metabolic pathway, Some prodrugs have a chemical gronp present on the
prodrug that renders i less active and/or confers solubility or some otber property to the drug. Once
the chernical group has been cleaved and/or modifizd from the prodrag the active dimg is gencrated.
Prodrugs are often usefut because, in some sivumtions, they are easier to administer than the parent
drag. They are, for instance, bicavailable by oral administratios whersss $he pareat is not. In certain
insatoces, the prodrug also hes improved solubility tn pharmacetical compositions over the parent
drug. An exampie, without liitation, of a prodmg would be s compound as described hegein which
is adminisiered as an esier {the “prodrog™) 10 facilitate ttansmitial across a cell membrane where
water solubility is detrimental to mobility but which then is metabolically hydrotyzed to the
carboxylic acid, the active entity, once inside the cell where water-solubility is benoficial, A forther
exampie of & prodrag might be 2 short peptide (pokyamino acid) bonded o an acid group where the
peptide is metabolized o reveal the sctive moiety, (See for cxample Bundgaard, “Design and
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Application of Prodrups” in 4 Textbook ¢f Drug Design and Development, Krosgaard-Lassen sl
Bundgaard, Bd,, 1991, Chapter 5, 11319}, which is incorporated herein by reference}.

[H0253] In some embodiments, prodrugs are desipnsd as reversible drug derivatives, for use as modifiers 1o
enbsnce drag transport 1o site-specific vsgues. The design of prodruge to date has been 1o increase
the sffective water solubility of the therapeutic compound for targeting to regions where water is
the prinvipal sofvent.

160254] Additionally, prodrug derivatives of compounds deseribed besein can be prepared by methods
described herein are otherwise known in the an (for further details see Saulnier er al., Bigorganic
and Medicinal Chemistry Letiers, 1994, £, 1985). By way of example only, sppropriste prodrags
can be prepared by reacting a non-derivatized cormpound with 4 suitable carbamylating agent, such
85, but not limited o, 1, 1-acyloxyelkylcarbanochioridste, pore-nitropbeny! carbonste, or the ke,
Pradrug forms of the herain described sompounds, wherein the prodrug is metabolized in vivo to
produce a derivative as set forth herein are included within the scope of the claims. Indeed, some of
the herein-described compounds are prodrugs for another derivative or active compound.

1663541 In some embodiments, prodrugs include compoumds wherein sn amino acid residue, or a
polypeptide chain of rwo or more (€. g.. two, three or four) aming acid residues is covalently joined
thirough &n agoide of sster bond @ % free ambno, hydeoxy or carboxyHe acid group of compounds of
the present invention. The amino acid residues Include but are not limited to the 20 naturally
ocowrring amino acids end also includes 4-hydroxyproline, hydroxylvsine, demosiae, isodemosine,
3-methylhistidinz, norvaline, bela-alanine, gamma-sxinobutyric soid, cumliine, homosysieine,
homeserine, oraithine and methionine suifone. In other embodiments, prodmigs include compounds
wherein & nucleic acid residug, or an oligonuciectide of two or more (e. 2., two, three or four)
mcleit acud residues is covalently jomed 16 2 compound of the presem invention.

{80256] Pharmacewically acceptable prodsugs of the compounds described heredn elso include, but are pot
limited to, esters, carbonstes, thiocarbopates, N-acyl derivatives, N-acyloxyalkyl derivagives,
quaternary derivatives of weriiary amines, N-Mamuich bases, Schiff bases, amino acid conjugstes,
phosgphate esters, metal salts and sutfonate esters, Compounds having free amino, amido, hydroxy
or carboxylic groups can be converted wnto prodrugs. For tostance, free carboxyl groups can be
derivatized as amides or alicyt esters. In certain instances, all of these prodiug moistiss ncorporale
groups including but not Himited (o ether, auine mnd carboxyiic acid functionalities,

(60257} Hydroxy prodrugs inciude esters, such as though not limited to, acviosyalkyi (e.g. acylox ymethyl,
acyloxyvethyl) esters, nikoxycarbonyloxyalky! eaters, alkyl esters, ary! esters, phosphate asters,
sulfonate eaters, sulfate esters and disulfide conteining esters; ethers, amides, carbamates,
henissccinates, dimethyiaminoacetates and pbosphoryloxymethiyloxyearbonyls, 25 cutlined in
Advanced Drug Delivery Reviews 1996, /9, 115.

[B6258] Amine derived prodrugs include. but are aos Hmited 1o the following groups and combinations of
groups:
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ag well as sulfoppmides and phosphonamides,

[B0254%] In cortmin tnstunces, Sites 0B a0y wrometc ving portions ave suscepiible (© various metsbolic
reactions, therefore incorporation of appropriate substituents on the aromatc ring structures, can
reduce, minimize or elimivate s rsetsbolic pathwsy.

Pharmuaceusion! composifions

{80268} Described hereip are pharmaceuticat compositions. In some embodiments, the pharmaceutical
soampositions cormprise an effective amount of a compound of formuls I, or & metabolite,
pharmaceatically scceptable salt, ester, prodrug, sobvate, Bydrate or derivative thereof. In some
embodiments, the pharmeceutical compositions comprise ap cffective untount of » compound
formula I, or 8 metabolite, pharmaceutically acceptable salt, ester, prodrug, solvate, hydrate or
derivative thereof and st least one pharmaceutically acceptable carrier, In some embodinents the
pharmacenticat compositions are for the treatment of disorders. In some ambodiments the
pharmeaceutical compositions are for the treatment of disorders it a2 mammal. In some embodirsents
the pharmaceuticnl compositions are for the weatment of disordess in a humnan,

Medes of Administration

{00261} s some embodiments, the compounds and compositions described herein are administered either
lone of in combination with pharmaceatically acoemable carniers, excipients or dileents, i e
pharmaceuiical conposition. Administration of the compounds and conmpositions described herein
can be effected by any method fhat enables delivery of the compounds o the site of action. These
methods include, though are not limited 1o delivery via entersl routes (including oral, gastric or
duodenat feeding tbe, recial suppository and rectal enema), parenteral rontss (injection or infusion,
ncluding intraarterial, intracerdiac, intradermal, intraduodens!, intramedutlary, intramasseular,
intraossenus, intraperitoneal, intrathecsl, inwavasculsr, intravenous, intravitreal, epidural and
subeutaneous), inbalationsl, wansdermal, iransmucosal, sublingual, buceal sxd topical (incinding
epicutaneous, derinal, enems, eys drops, sar drops, intrenassl, vaginal) sdministration, although the
most suitable rovte 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 ares in need
of treatment, by for exampile, focal infusion during surgary, topical application such as creams or
cintments, injection, catheter, or implant, s2id imnplant made for example, out of & porous, non-
porons, or gelstinous material, including mermbrases, such as sialastic merbranss, or fibers. The
adminigiration can also be by direct injection at the site of » diseased tissue or organ



{60262} In some embodiments, formulations suitsble for oral administration are preseated as discrete unifs
such as capsules, cachets or iablets each containing a predetermined amount of the active
ingredient; as 2 powder or granuies; a5 & solution or & suspension in 50 aqueons Hauid or 3 non-
agueous liquid; or a8 an oil-in-water iguid emulsion or 2 water-in-oil Equid emulsion. In some
smbodiments, the active ingredient is presented 18 a bolas, electuary or paste.

[60263] Pharmaceutival preparations which can be used orslly include tablets, push-fit capsules mads of
gelatin, 85 well s soft, sesled capsules made of gelatin and a plasticizer, such as glycerel or
sorbitol. Tablets may be made by compression or molding, opfionally with one or more sccessory
ingredients, Compressed wmblets may be prepared by compressing in 2 suitable machine the aotive
ingredient in a frec-flowing form such as 2 powder or granules, opdonally mixed with binders, nert
diluents, or lubricating, surface sotive or dispersing agents. Molded tablets may be made by
molding i & suitable mechine & mixture of the powdered compound moistened with an igere Hguid
dituenz. Tn some embodiments, the tablets are coated or scored and are formulated so a3 to provide
slow or controlled release of the active ingredient therein. Al formulstions for oral administration
ghould be in dosages suitable for such administration. The push-fit capsules can contain the sctive
ingredients in admixture with filler such as lactose, binders such as starches, and/or lubricants suck
a8 tale of mtagnestum stearate and, optionally, 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
suitsbie coatings. For this purpose, concentrated sugar sohwtions may be used, which may optionaily
contain guin arebic, tale, palyviovl pyrrolidene, earbopol gel, polyethylene glycol, and/or titanium
dioxide, lacyuer solutions, and suitable organic solvents or solvent mixtures. Dyestf¥s or pigments
may be added w the tablets or Drages coatings for identification or to characterize different
cotnbinations of active compound doses.

(03264} In soms embodiments, pharmaceutical preparations are formulated for parenteral adtoindstration by
injection, ¢.g., by bolus injecton or contivnous infusion. Formulations for injection may be
presented in unit dosage formy, e.g., in ampoules or in swlti-dose containers, with an added
presexvative. The compositions rmay ke such forms as suspensions, solutions or emulsions in oily
or agueous vehicles, and mway coptain formulatory agents such as suspending, stebilizing and/or
dispersing agents. The formmlations may be presented in unit-dose or multi-doge containers, for
cxample seaied ampoutes and vials, and voay be stored in powder formy or in 2 freere-dried
(tyophilized) condition requiring only the addition of the sterile Hauid carrier, for example, sahine or
stevife pyrogen-free water, immediately prior to use. Exteraporanests injection solutions and
suspensions may be prepared from sterile powders, granuice and tablets of the kind previously
described.

{00265} Formudations for parenteral administrafion include squeous and noo~-aquesus {oily) sterile injection
solutions of the active compounds which may contain antioxidants, buffers, bacteriostats aewt
solutes which render the formulation isotonic with the blood of the intended recipient; and aqueous
and non-aqueous sterile suspensions which may include suspending agents and thickening agents.
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Suitsbie tipophilic sclvents or vehicles include fatty oils such as sesame oil, or syathetic fatty acid
esters, such as ethyl oleate or triglycerides, or iposomes, Aqueous injection suspensions may
contain substances which increase the viscosity of the suspeasion, such a8 sodinm carboxyraethyl
cellulose, sorbitol, or dextran, Optiotally, the suspension may also contain suitable stabilizers or
agents which increass the solubility of the compounds to allow for the preparation of highly
concentraied solutions.

103266] Pharmaceutical preparations may also be forandated as 8 depot preparation. Such long acting
formulations may be administered by implastation (for example suboutaneously or intramusculariy)
or by intramuscular injection. Thus, for example, the compounds may be formutated with suitable
polymeric or hydrophobic materials (for exanmple, a5 an emulsion in an scceptabie oil) or on
exchange resins, or as gparingly solable derivatives, for example, a5 a sparingly soluble sale.

{82671 For buccal or sublingus! edministration, the compasitions may take the form of whists, lozenpes,
pastilles, or gels formulated in conventional manner, Such compositions may comprise the rctive
ingredient in a flavored basis such s sucrose and acacia or tragacanth.

{04268} Pharmaceutical preparations may also be formulated in rectal corpositions such as suppositories or
retestion cnemas, ¢.g., costaining conventional suppository bases such as cocos butter,
polvethviene ghycol, or other giycerides.

108265} Pharmaceutical preparations may be administered topically, that is by non-systemic administration,
This inclades the spplication of & compound of the pressnt invention externaily to the epidermis or
the baccal cavity and the instilistion of such s compound into the car, eye and nose, such that the
compaund does not sigmficantly eoter the biood stream. In contrast, systersic administrion refers
1o oral, miravenous, infraperitoneal and intramuscular administration.

00270} Pharmaceutical preparations suitable for wpicel administration include Yiquid or semi-liquid
preparations suitable for penetration through the skin to the gite of inflsmmation suich as gels,
Hoiments, lotions, creams, oloiments of pastes, and drops suitsble for adminiswation to the eye, car
or nose. The active ingredient may comprise, for topical adminissration, from 0.001% 1o 10% wiw,
for instance from 1% to 2% by weight of the formulation. It mey however comprise as sauch as
10% whw but prefersbly will comprise less thaw 5% wiw, more preferably from 8.1% to 1% wiw of
the formulation.

{88271} Pharmaceutical preparations for sdministration by inhalation are conveniently delivered frosm an
insuifiator, nebulizer pregsurized packs or other convenient means of delivering an aerosol spray.
Pressurized packs may comprise a suitable propellant such as dichlorodifiuoromethane,
wichlorofluoromethane, dichiorotetrafluoroethune, catbon diozide or other suitable gas. In the case
of a prossusized aerosol, the dossge woit may be determined by providing s valve to deliver a
metered amount. Alternatively, for sdministration by inhaiation or insufflation, pharmaceutical
preparations may take the form of & dry powder composition, for sxample & powder miix of the
compound and a suitable powder base such as laciose or starch. The powder composition siay be
presested in unit dosage formy, in for example, capsules, cartridges, gelatin or blister packs from
which tbe powder may be administered with the aid of an inhalator or insufflator.
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{602721 R shouid be vaderstood that in addition to the ingredients particularly mentioned above, the
compounds and compositions deseribed herein mry inchade other agents conventional in the ant
having repard to the type of fornnulation in guestion, for example thoze suitable for oral
administration reay include flavoring agents.

Forsulations

{80273} The compounds or compositions described herein can be defivered in a vesicle, such as & liposome.
The compounds and pharmacentical compositions described herein can also be delivered in a
controlied release systeny, of 2 controfled release system can be placed m proximity of the
therepeatic taeget. In one smbodiment, 4 pump may be used.

{B¥Z74] The pharmaceusical compositions described berein can also comtain the active ingredient in a form
suitable for oral uss, for sxarmple, as tablets, troches, lozenges, aqueous or oily suspensions,
dispersible powders or gresaules, ernulsions, hard or soft capsules, or syrups or elixirs. Compositons
intended for oral use are optionslly prepared according to known method, and such compositions
may conlain one of more agents selected from the group consisting of yweetening agents, favoring
agents, coloring agents and preserving agents in order 10 provide pharmaceutically slegant and
palatable preparations, Tablers contain the active ingredient in admixture with non-taxic
pharmaceutically seepiable excipients which are switable for the manufacture of tablets. These
excipients may be, for example, inert diluents, such as caleiwm carbonate, sodium carbonate,
lactose, caleiue phosphate or sodium phosphate; gramulating and disintegrating spents, such s
microvrysialiine cellulose, sodium crosscummeliose, com starch, or slginic scid; binding agents, for
example starch, gelatin, polyvinyl-pyrrolidone or acacia, and lubricating agents, for examgle,
magnesinm stearate, siearic acid or tale, The tablets may be un-costed or costed by known
techniques to mask the tasts of the drag or defay disintegration and absorption in the
gastrointestial iract and thereby provide & sustmined action over 2 jonger period. For example, a
water sofuble taste masking material such as hydroxypropyknethyi-cellnlose or
hydroxypropylceliniose, or a time delsy material such as ethyl celiulose, or cellulose acetate
butyrate may be employed as appropriste, Formudations for oral use may also be prescuied as bard
golatin capaules wherein the actve ingredient is mixed with we inert solid diluens, for example,
calcium casbonate, caleivon phosphate or kaolin, or as sofl geleiin capmules wherein the sctive
ingredient is mixed with water soluble carrier such as polycthyleneglycol or an wil mediam, for
example peanut oil, liquid paraffin, or olive ofl.

[BOZ7SE Aguecus saspensions comtats the active material in admixture with excipiests suitable for the
manufecture of squecus suspensions. Sech sxcipients sre suspending agents, for example sedium
carboxymethylcelivlose, methylceliulose, hydiorypropyimethyt-celiniose, sodinm alginase,
polyvinyi-pyrrolidone, gum tragacanth and gum acecia; dispersing or wetting agents ey be &
natrally-oconming phosphatide, for example becithin, or condensation products of an alkylene
oxide with fatty acids, for erample polvoxyethylene stearate, or condenssiion prodacts of ethylens
oxide with long chais aliphatic slcobols, for exsmple heptadecaethyiene-oxycetnol, or
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condensation products of ethylene oxide with partial esters derived from faty acids and a hexitof
such as polyoxyethyiene sorbitol monooleats, or condensation products of ethylene oxide with
partial esters derived from fany acids and hexizol anirydrides, for cxample polyethylene sorbitan
monooicate. The aqueous suspensions may aise contain one or more preservatives, for example
ethyt, or n-propy! p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents,
znd one or more sweetening agents, euch a5 sucrose, ssocharin or aspartame,

{60376] Suituble pharmaceutical carriers include inert diluens or fillers, water and various organic solvens,
The pharmaceutical compositions may, if desired, contain sdditionst ingredients such as flavorings,
binders, excipients and the like. Thus for oral administration, {ablers containing varivus 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 suck 2¢ sucrose, gelatin gnd soacia.
Additionally, lubriceting sgents such as magnestom stearate, sodfum Isueyl sulfate and tale ave
often useful for whleting purposes. Solid compositions of & similar type may also be employed in
soft and hard filled gelatis: capsules. Preferred materialy, therefore, include lactose or milk sugar
and high molecular weight polyethylene glycols. When aqueous suspensions or elixirs sre 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, propylens giveol, glycerin, or combinations theroof.

{80277] Qily suspensions may be formaulated by suspending the active mgredient in 2 vegemble oil, for
exumple srachis off, olive oil, sesame ofl or cocomt 0il, or i mineral off such as hquid paraffin,
The oily suspensions may contain & thickening agent, for example beeswrax, hard pareffin of cetyl
alcobol. Sweeisning agents such as those set forth ebove, and flavoring agents may be added to
provide s paiatable oral preparation. These compositions may be preserved by the addition of an
anti-oxidant suck as buvylated hydroxyanisol or alpha-tweophorol,

{08278} Dispersible powders and granules suitable for preparation of an aguecus suspension by the addition
of water provide the active ingredient in admixmure with 2 dispersing or weting agent, suspending
agent and one o7 more preservatives, Suitable dispersing or wetting apents and suspending agents
are exempiified by those alrendy mentioned above, Additions! excipients, for example swectening,
flavoring and coloring agents, may also be present, These compositions may be preserved by the
addition of ay anti-oxidant such a8 ascorbic acid.

{80279] Pharmacewical compositions may slso be in the form of oil-in-water emulsions. The oily phase
may be 2 vegetable oil, for example olive oil or arachiz of, or 2 minera! oil, for example lquid
parsffin or mixtures of these. Sutable emulsifiing apents mny be nsturally-occurring phosphatides,
for examyple soy bean lecithin, and esters or partial estere devived from fatty acids and hexitol
antrydrides, for example sorbian monooleate, and condensation producs of the said partisl esters
with ethylene oxide, for example polyoryethylene sorbitan mosooleste. The emulsions may also

comtain sweelening agenss, flavoring agents, preservatives and antioxidants.

a1



{00288] Syrups snd elixits may be formulated with sweetening agents, for example giyeers], propylens
glycol, sorbitol or sucrose, Such formulations may slso congain & demulcent, a preservative,
flavoring and coloring agents and antioxidant.

68283 Pharmaceutisal compositions may be T the form of a sterile injectable aqueous solution. Among
the accepiable vehicles and solvents that may be emploved are water, Ringer's solution and isotonic
sodinm chiloride solution, The sterile injectabie preparetion maey ulso be a sterile injectabie oil-in-
water microernulsion where the active ingredient is dissolved in the oity phese. For exsmple, the
active ingredient mey be first dissolved i o mixture of soybean oil and lecithin. The oil solution
thes imtoduced into a water and glycerol mixture and processed 10 form & microemulsion. The
injectable solutions or microemulsions may be ntroduced bto an individual’s blood-stream by
local bolns injection. Alternatively, it may be advantsgeous to adsminister the solution or
microennsion in such 2 way a5 to mbinizin 2 constant circulating concentration of the nstant
compound. In order to maintain such 2 constant concentration, & continuous intravenous delivery
device may be utitized. An example of such & devics is the Deltee CADD-PLUS™ model 5400
intravenons putnp. The pharmaceutical compositions may be in the form of & swerile injectable
aqueous or oleagenous suspsnsion for Intramuscular and subcwapeous sdminisimtion. This
suspension may be formulated according to the known art using those suiwable dispersing or wetting
agems and suspending sgeots which have been mentionsd above. The sterile injectable preparation
may alse be a steriie injecable solution or suspension it a non-toxic pareaterally-acceptable diluent
or sobvent, for exanmple as a golution in 1,3-butane diol. In sddition, sterile, fixed oils are
canventionally employed as & solvent or suspending mediuns. For this purpose any bland fixed oil
ruay be emploved including synthetic mono- or diglveerides. In addition, fatty scids such as oleic
acid find use in the preparstion of injectables.

[86283] Pharmacentizal compositions may also be administered in the form of supposilories for recta]
adminisration of the drug. These compositiens can be prepared by mixing the active ingredient
with a suitable pon-irritatng excipient Which 15 solid at ordinary teraperatures but liguid at the
rectal temperature and wil} therefors melt in the rectum {o relzase the drug. Such materials include
encos butter, glycerinsted pelatin, hydrogenated vegetabie oils, mixtures of polysthylenc glycols of
various molecular weights and fatty acid esters of polyethylene giyool.

[$0283) For topical use, creams, oimments, jellies, sohwions or suspensions, etc:, comaining a compound or
composition of the invention can be psed. As used herein, topical sppiication cen include month
washes and gargles.

{68284} Pharmacemical compositions may be administered in intrenasal form via topical use of suitable
mtranasal vehicles and delivery devices, or vis wansdermal routes, using wansdermal skin patohes.
To be administered du the form of 2 wensdermual delivery system, the dosage adwinistration will, of
course, be continuous rether than irermitiont throughout the dosage regimen.

1BU2BS] The formulations may conveniently be presented in unit dogage form and may be prepared by any
of the methods well known in the art of pharmacy. All methods inchede the step of bringing mto
association 2 compound of the subject investion or a pharssaceutically acoeptable salt, ester,
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prodmag or solvaie thereof (“active lngredient™) with the carrier which constitutes one or more
accessory ingredients. fn goneral, the formalations are prepared by uniformly and intimately
bringing into association the active ingredient with Hgnid carriers or finely divided solid carriers or
both and then, if necessary, shaping the prodact into the desived formulation.

Dosage Forms

{00286} The pharmaceutical composition may, for example, be in & form suitable for orsl administration as
a tabiet, capsule, pill, powder, sustained reloase formulations, solution, suspension, for parenteral
injection as a sterile solution, suspension ur eraulsion, for topical administration as an ointment or
cream or for rectal adminismation as 3 suppository. The pharmsceutical composition may be in unit
dosage forms suitable for single administration of precise dosages. The pharmaceutical composition
may inchde 2 conventional pharmaceutical carrisr or excipiont and & compound according o the
fnvention a3 an active ingrodient. In addition, # may iochude other medicing! or pharmecentical
agests, carriers, adjuvants, e,

{00287] Bxemplary parentersl adnsinistration forms include sofutions or suspeasions of ective compounds in
sigrile aqueous solntions, for example, aqueouns propylene glycol or dextrose solutions, Suck dosage
formy can be saitably buffeted, if desired.

Doses

{66288} The amoun: of pharmaceutical composition adninictered will firstly be dependest op the mamnal
being frested. In the ingtances where pharmaceutics] compositons are administered to 8 homan
individusl, the daily dosage will normally be determined by the prescribing physician with the
dosage generally varving according to the age, sox, 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, routs of
sdrministration, the disposition of the composition, rate of excretion, drug combination, and the
discretion of the preseribing physician. Also, e routs of edministration may vary depending on the
condition and its severity. Preferably, the pharmaceutical composition is fn unit dosage form. In
such form, the preparation i subdivided into unit doses conmining sppropriate quantites of the
active component, e.8., an sffective amount to achieve the desired purpose. Determination of the
proper dosage for 2 particular situation is within the skill of the art. Generally, reatioent 18 initiated
with smaller dosages which are less than the optiosum dose of the compound. Thereafier, the
dosage is increased by small amounts votil the optimum effect under the circumstances is reached,
For convenicace, the towl daily dosage may be divided and adsninistersd in pordons during the day
if desired. The amount and frequency of administwanion of the compounds desoribed herein, and &
applicable other therspentic sgents and/or therapies, will be regulated soxording to the judgment of
the attending clinician (physicien) considering such factors as described sbove. Thus the amotwst of
pharmaceutical composition o be administered may vary widely. Adminisiration may occur in an
amount of between about 0.001 mg/kg of body weight 1o about 100 mg/kg of body weight per day

s
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(adrniristered in single or divided doses), more preferably at least showt 0.1 me/kg of body weight
pet day. A particular therapeutic dosage can include, e.g., from about .01 mg to abeut 7000 mg of
compound, aud prefersbly inciudes, e.g., from about 0.05 mg to about 2500 mg. The quantty of
active compound in a unit dose of preparation may be varied or adjusted from about 0.1 mg to 1600
g, preferably from sbout 1 mg to 300 mg, more preferably 10 mg 1o 200 mg, according to the
particular application. in some instances, dosage Jevels below the lower Nkt of the wforessid range
may be more than adeguate, while in other cases will larger doses may be emploved without
canssing anv hanmful side effect, e.g by dividing soch larger doses into several small doses for
administation thyoughout the day. The amount administered will vary depending on the particular
ICs value of te compound used. In combinarional applications in which the componnd is not the
sole therapy, it may be possibie 10 edminister lesser mmounts of compound and stli have therapeutic
or prophylaciic effect,

Combination Thesapies

109283} The compounds deseribed herein or 2 pharmacentically acceptable salt, solvate, polymorph, ester,
tawtomer or prodrug thereof may be administered as & sole therapy. The compounds described
herein or 3 pharmacemically acceptable salt, solvate, poivmorph, ester, tautomer or prodrog thereof
mey also be administered in combination with snother therapy or therapies.

168290} For example, the therapeutic effectiveness of one of the compounds deseribed betein may be
ephanced by administration of an adjuvant (i.e., by Hself the sdjuvant may only have minimal
therapentic benefit, but in combineiion with another therapeutic agent, the overall therapeutic
benefit to the individual is enhanced). Or, by way of exanaple only, the benefit experienced by &n
individual may be increased by administering one of the compounds described herein with another
therapeutic agent (which also inchsdes a therapeutic regimen) that also has therapeutic benefit. By
way of example only, in a treatment for gout invalving sdministration of one of the compounds
described herein, increased thevapeutic benefit may result by also providing the individual with
another therapeutic sgent for gout. Or, by way of example only, if one of the side effecis
experienced by an individus! upon receiving one of the compounds described herein is nsuses, then
it may be appropriate to administer an anti- rausea agent in combinstion with the componnd. Or,
the additional therapy or therapics may inchade, but are not limited to physiotherapy,
peychotherepy, raistion therpy, application of compresses 10 & diseased area, regt, altered diet,
gt the like. Regardiess of the diseass, disorder or condition being treated, the overall benefit
experienced by the individual may be additive of the two therapies or therapeutic agents or the
individual mey experience a synergistic benefit

1002%1] In the instances where the compounds described herein are adwministered i sombination with other
therapeutic agents, the compounds described hersin nead not be administered in the same
pharmaceutical composition a8 ather thurapentic agents, and may, because of different physical and
chemical charscreristics, be administered by a different rouie. For example, the
compounds/composidans may be adminzstersd orally o genevate and maimain good blood levels
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thereof, while the other therapentic agent may be administered intravenously. Thus the compounds
described herein may be sirministered concurrently (e.g., simultaneously, essentizlly stmubanesusty
or within the saree reaiment protocol), sequentially or dosed geparately 1o other therapeutic sgenis,
The initial administration can be made according to established protocols known in the are, spd
theq, based apon the observed effects, the dosage, modes of administration and times of
adiminisiration can be modified by the skilled clinician

[80292] The particualar choice of compound and other therapeutic ages will depend upon the diagnosis of
the stiending physiciang and their judgment of the condition of the individnal and the appropriate
treatment protocol. In some embodiments, the sdditional agent is 2 URAT [ inkibitor, a zanthine
oxidase inhibitor, & xaathine dehydrogenase, a xanthine oxidoredustase inhibitor, 5 purine
nucleoside phosphorylase (PNP) inhibitor, 8 uric acid transporter indibiter, a ghicose transporter
{GLUT) inkibitor, 2 GLUT-9 inhibitor, & sokue carrier family 2 (fecilitated glucose trangportery,
member ¢ (SLC2AD) inhibifor, an organic anion wausporter {OAT) ishibitor, an OAT-4 inhibitfor,
or combinations thereof. To certain instances, URAT 1 is s ion exchanger that mediates urate
trangportation. In certain {nstances, URAT § mediates urate transporiation in the proximal mbule. In
certnin instances, URAT I exchanges urate in a proxims! tubule for laciats and nicotinate. In certain
instances, xanthine oxidase oxidizes hypoxanthine to xanthine, and forther to uric acud. In certais
instances, xanthine debydrogenase catalyzes the conversion, of xanthine, NAD", pnd HoO imto urate,
NADH, and H. In some embodiments, the additonal agem is slopurinol, febuxostat {2+{3-cyano-
4-isobutoxyphenylj-4-methyt-1,3-thiazole-5-carboxylic aoid), FYX-051 (44 S-pyridin-d-yl 1 H-
[1.2 4}triazol-3-yhpyridine-2-carbonitrile), probenecid, sulfinpyrazone, benzbromarone,
acetuminophen, steroids, nonsteroidal anti-inflammatnry drugs (NSAIDs), adrenocorticotropic
hormone {ACTH}, colchicine, # glucorticoid, an adrogen. a cox-2 johibitor, 2 PPAR agonist,
naproxen, sevelamer, sibutmaine, roghtazone, proglitazone, enother uric acid lowering agent,
losaran, fbsic acid, benriodasone, salisvlate, anlodipine, vitamin C, or combinatons thereof,
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Diseases

{88295] Described herein are methods of treating a discase in an individual suffering fom said disease
comprising administering to said individual an cffective amount of 2 composition comprising &
compound disclosed herein or » pharmacentically acoeptable salt, solvate, polymorph, ester,
tansomer of prodrug thereof.

(862941 Also described herein are mothods of preventing or delaying onset of & disease in an individust av
rigk for developing said discase comprising sdsninistering to said mndividun! an effective arpount to



prevent or delay onset of said disease, of & composition comprising & compound disclosed herein or
a pharmaceutioslly accepiable salt, solvate, polymorph, ester, tautomer or prodrug thereof.

[00295} Further described herein are mothods for fhe prophylaxis or wweatment of any disease or disorder in
which aberrant levels of uric acid plays a rols inciuding, without limitation: hyperuticemia, gout,
gouty arthyitis, inflammatory arébritis, kidney disease, nephrolithiasis (kidney stones), joizd
mflammmnation, depositon of urate crystals in joints, urolithiasis formation of calewtus in the wrinary
tract), deposition of urate crystals in renal parenchyma, Lesch-Nyhan syndrome, Kelley-Seegmiller
syndrome, gout flare, tophaceous gowt, kidscy failure, or combinstions thereof in 2 humen or other
mammal, The methods disclosed herein exiend 1 such a use and 1o the use of the compounds for
the manufaomre of & medcament for treating such diseases or disorders. Further, the methods
disclosed herein extend (o the administration to & bman an effective amount of a compound
disclosed herein for weating pny such disesse or disorder,

100286} Individuals that can be treated with the compounds described herein, or a pharmacenticaily
noceptable sali, ester, prodiug, solvate, hydrste or derivative of said compounds, according o the
methads of this igvention include, for sxample, individuzly that have been diagnosed ax baving
gout, gouty arthritis, inflammetory arthritis, kidney dissass, nephralithissis {ddney stones), joint
inflammation, deposition of urate crystals in joints, urolithiasis (formation of calculs in the urinary
wact), deposition of urate crystals in renal parenchyma. Lesch-Nyvhan gyndroms, Kellev-Sesgmilier
syndrome, gout flave, tophaceous gout, kidsey failure, or combinations thereof

1602971 In some exmbodiments, au individnel having an abervant uric acid fevel is administered an amotmt of
8 least one compound disclosed herein sufficient © modulate e aberran: weic acid level {e.g, w
medically-acoeptable level). Inr some embodimens, an individual weated with the compounds
disciosed herein displays aberrast uric acid ievels wherein the uric acid levels in blood exceed a
medicaliy-accepted range {i.e., hyperuricemia). In some embodiments, an individual treated with
the compounds disclosed herein displays abement uric acid levels wherein uric scid levels in the
bleod exceed 360 wmol/L (6 mg/dLy for « female individual or 400 pooVL (6.8 mg/dL) for a male
individoal, In some eyabodiments, s individual treated with the compounds disclosed herein
displays sberrant uric acid levels wherein uric acid levels in urine exceed 2 medically-sccepted
range {L.e., hyperuricosuria). In some embodiznents, an individual treated with the compounds
disclosed herein displays aberrant uric acid levels whersin uric acid levels in urine exceed 806
mg/day {in 2 male ndividual) and greater than 754 meiday (in a female individual),

16929€] 1o some embodiments, an individwa! teated with the compounds disclossd berein (1) displays
aberrant yric acid levels, and (2) suffers from a cardiovasculer disorder. In some embodiments, an
individual weated with the commpounds disclosed berein (1) displays aberrant uric acid levels, and
{2} suffers from an aneurysm; angins, atherosclesosis; a stroke; cercbrovasculsr disesse; congestve
beart failure; coranary sriery digease; and/or & myocardial infarction. In some embodiments, an
individua] treated with the compounds disclosed herein (1} displays aberran uric acid levels, and
(2) displays (2) c-reactive protein {CRF) levels above about 3.0 mg/L; {b) homocysteine levels
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above about 15,9 mmolL; (c) LDL. levels above about 160 me/dL; (4} HDL levels below abour 40
mg/dL; andior {c) serum creatining levels above abowt 1.5 mg/dL.

{POI9Y In some embodinsents, an individual trested with the compounds disclosed herein (1) displays
aberrant uric acid fovels, and {2) suffers from diabstes. It some embodiments, an individoal weated
with the compounds disclosed hersin (1} displeys abarrant uric acid levels, and {2} suffers from
Type I disbetes. In some embodimenis, an mdividual reated with the compounds disclosed herein
(1) Sisplays aberrant uric acid levels, and (7} muffers from Type U disbetss. In some embodiments,
en individual treated with the compounds disclosed berein {1} displays aberrant unic aoud Jevels, and
(2} suffers from & loss of beta calls of the islets of Langerhans in the pancreas, In some
embodingents, an individual trested with the sompounds disclosed herein (1) displays sbesrant uric
acid leveds, and (2) suffers from meulin resistance end/or reduced insuiin sensitivity. In some
embodiments, an individual treated with the compounds disclosed herein (1) displays aberrant wric
seid levels, and {2) displays {8} & festing plesma glucose fevel 2126 my/dL.; (b} & plasma glucose
level 2200 mg/dl two bours sfier & glucose wierance wst; and/or (¢} symptoms of hyperglycermis
wnd casusl pirsme plucese levels 2260 meg/dl (11,1 mmol/1}.

{00368} In some cmbodiments, an mdividual teeted with the compounds disclosed herein (1) displeyr
aberrant wric acid fevels, and (2) suffers from metsbolic syndrome. In some embodiments, an
individual treated with the compounds disclosed berein (1) displays sberrant uric acid levels, apd
{2y suffers from (&} diabetes melitius, impaired glucose wlerance, impaired fasting ghucoss and/or
insulin resistance, (b} et least two of {3} blood pressure: 21406/90 mrokg,; () dyshipédeersia:
triplycerides (TG} 21.695 mmol/L. and high-density lipoprotein cholesterol DL-C) 0.9
mmol/L {male}, <1.0 muolL. {femsle); (i5) central obessty: waist:hip ratic > 0.90 {male); > 0.83
{female), and/or body mass index > 30 kg/m2; and (iv) microalbuminuria: urinary albumin
excretion ratio 220 myp/min or albumin:creatinine ratio 230 mg/y. v some embodiments, an
individual treated with the compounds disclased heredn (1) displays sberrant uric acid levels, and
{2} suffers from insulio resistance (iz., e top 25% of the fagting insulis values among nog-
digbetic individuais} and (b) ut least two of (i} central obesity: waist circumference 204 cm (male),
>80 cma {female); (4) dyslipidaemia; TG 22.0 mmol/L andlor HDL-C < L0 mmol/L or treated for
dyslipidaemse; (i1} bypertension: blood pressure 2140/90 mmHg or antibypertensive medication;
rod (iv) fasting plasma glucose 26.1 mmol/L. In some embodiments, an individue! trested with the
compounds disclosed berein {1} displays aberrant soic acid levels, and {2) displays at keast three of
{(a) elevaied waist circamference: Mep 240 inches {men) and 239 inches (women); (b) elevated
miglycerides: 215 me/dL; {¢) reduced HDL: < 40 mg/dL {mea) and < 50 me/d. (women); (&)
elevaed blood pregeure; 21 30/8S ram Hy or use of medicadon for hyperiension; and (e} clevaied
fasting ghucose: 200 rp/dl (5.6 mmol/l) or use of medication for hypergiycemia,

108301} In some embodiments, an individua! reated with the compounds disclosed herein (1} displays
sberrant uric acid levels, and (2 suffers from kiduey disease or kiduey faiture, In some
ersbogiments, an individual weated with the compovrds disclosed bevein (1) displavs shorrant wric
acid levels, and {7} displays cligunia {decreased urine production. In some embodiments, an
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individua! treated with the compounds disclosed herein (1) displays aberrant uric scid levels, and
(2) produces Jess than 400 ml, per day of urine {adulis), produces luss than 0.5 mi/kg/h of urine
{children), or produces less than 1 ml/ke/Mh of urine (infanis).
URIC ACID

{06302] In certain instances, purinss {adenine, guanee}, derived from food o dssue turpover {cellular
nucieotides undergo continuous turnover), are camboiized i humans 10 their finaf oxidation
produce, wic acid. In certain instances, guenine is oxidized 10 xanthine, which is men is further
oxidized 1o aric acid by the scton of xanthine oxidase; adenosine is converted 1o inosige which is
furihsr oxidized 10 hypoxmnthine. In certein instances, xanthine oxidese oxidizes hypoxanthing o
xanthine, and fusthet 1o uric acid. Ie certain instances, as part of the reverse process, the envyrme
hypoxanthine-guanine phosphoribosyitransferase (HGPRT) salvages goanine and hypoxanthine.
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{68383} In ceriain instances, the leto form of wric eoid is in equdibrium with the enol form which Toses a
proton at physiclogical pH o form urate, In certain igstances, (e.g., under serum conditions (pH
7,40, 37°C)), ebout 98% of uric acid is jonized as the monosodium urate salt. In certain instances,
urate is & sirong reducing agent and poteat antioxidant, In humans, about haif the antioxidant
capacity of plasima comes from wiic acid.
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{88384} In certuin instances, most uric acid dissolves in bicod and passes to the kidneys, where it is excreted
by plomensdar filiration and nebular sscretion. In certain instances, a substantisl fraction of uric acid
is reabsorbed by the renal tubules. One of the peculier characteristics of the uric zcid transport
system is that, although the net activity of tubular fusction is reshsorption of uric gcid, the molessle
is both setreted and reabsorbed during #ts passage through the nephron. In cenain instances,
reabuorption dominates in the ST and 83 segmems of the proximal whule 2od seoretion dominates
in the 52 segment. in corwin instances, the bidirnctonal transport results in drugs that inhibit uric
ecid transport gecreesing, rather than increasing, the excretion of vric acid, compromising thetr
therapeutic usefulness. ko cortuin instances, normal uric acid levels in human adults (5.1 +/- 0.93
mg/dL.) are close 10 the limits of wrate solubility {~7 mg/dl. at 37°C), which creates a delicam
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physiclogic urate balasce. In certain instances, the normsd uric acid range for fernales is
approximacely 1 mg/dl below the male range.
BYPERURICEMIL

1057395} In certain instances, hypenricemis is characierized by higher than normal biood levels of uric acid,

sustaiged over long periods of time. In certain mstances, increased blood arate levels may be due to
enhanced uric acid production {(~10-20%;) snd/or reéuced renal excretion {~80-90%) of uric acxd. In
certain instances, causes of hyperuricernia may inchude:

COhesity/weight gain

Excessive alcohol use

Excessive dietary purine intake (foods such as sheltfish, fish roe, scallops, peas Jentils, beans and red
meat, particularly offel - braing, kidneys, wipe, liver)

Ceniain medications, including low-dose aspirin, diuretics, niscis, cyclosporine, pyrazinzizride,
ethambutol, some high blood pressure drugs and soms cancer chemotherapentics,
immunosuppressive and cytotoxic sgents

Specific disease states, particularly those associated with & high cell nernover rate (such as
malignancy, leskemia, lympboma or psoriasis), sud also including high blood pressure,
hemogiobin disorders, hemolytic memia, sickle cell anemia, various nephropathies,
myelopeoliferative and Iymphoproliferative disorders, hyperparathyroidism, renal diseasc,
conditions sssocizted with insulin resistance and diabeies meliitug, amd in transplant recipients, and
possibly heoart disease

Tuberited enzyme defects

Abnormal iidney function {e.g. increased ATP furn over, reduced glomerular urate Gltration)

Exposure to lead (plumbisi or “satursine gout™)

100306] In cerain instances, hyperuricernit may be asymptomatic, though is assoviated with the following

conditings:

Gow

Gouty arthwits

Uric acid stones in the urinary tract {erolithiasis}

Deposits of urie acid in the soft tssue (ophi)

Deposi of uric acid in the kidneys {wric acid neplropathy)

Impaired kidney fumction, possibly leading to chronic and acute renal feilure
GouT

Prevalence

[80287) The invidence of gow beas increased over the past two decades and, in the United Stares, affects as

much ag 2.7% of the population aged 20 yesrs and older, totaling over 5.1 million American adults.
Gont is raore common in spen then women, (3.8% or 3.4 million men vs. 1.6% or 1.7 milfion
women), typically affecting men in their 40's and 50' (although gont stacks can occur after
puberty which sees an increase iy uric acid levels). An increase in prevalence of gout from 2.9 w0
3.2 per 1000 in the tme period 1990 10 1999 was observed, with most of the increase ocenrring in
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thoge over the age of 65. Gout attacks are more common o women afier meropeuse. In certain
instances, gout is one of the most common forms of arthritis, accounting for approximately 5% of
all axdhritis cases. In cermin instances, kidney filure and wrolithissls occur in 10-18% of individuels
with pont and are common sources of morbidity and mortality from the diseasz,

Leading capses

[B0388] In most cases, gout is associted with hyperwicemia, In certain instances, individuals suffering
from gout excrewe approximarely 40% less uric acid than nongoury individuals for any given plasma
urate soncentrations. In certain instances, urste levels increase vntil the saturation point is reached.
In certain instances, precipitation of wrate crystals ocours when the sawrsation point is reached. In
certain instances, these havdened, crystilized deposits (Sophiy form in the joints and slkin, cansing
joint inflamroation (asthritis). In conain instances, deposits are be made in the joint fuwid (synovial
fiuid; apd/or jomt Hning {synovial lining). Cosmmon areas for thase deposits are the large toe, feet,
asikles and bands (lees common areas inchude the cars and eyes), In certain instances, the siin
wrannd ao affected joint becomes red and shiny with the affected area being tender and painfil vo
touch. In certsin instances, gout attacks increase in frequency. In certain fnstances, werested souse
gout ateacks lead 1o permanent joint demage and disability. In cerlain instances, tissue deposition of
urate leads fo; acute inflanymatory arthritiz, chrondic arthritis, deposition of urate crystals in renal
parenchysaa and urolithiasis. In certain instances, the incidence of gouty arthritis increases 5 fold in
mdividuals with sernw wrate levels of 7 t 8.9 mg/dL and up to 50 fold in individuals with jovels >
SmpfdL (530umol/L). In cemain instances, individuals with gout develop renal insufficiency and
end stage venal disease {i.c., “gouty nephropathy™). In certain mstances, gouty nsphropstity is
characterized by & chronic interstitial nephropathy, which is promoted by medullary deposition of
monosodium urate.

{OR3D5] In certain ingtances, gout includes painful attacks of scute, wonarticular, inflammatory arthritis,
deposition of urate orystals in joints, deposition of urate crystals is renal parenchyms, wolithiasis
{formation of caloulus in the urinary tract}, and nephrolithiasts (formation of kidney stones). In
certain instences, secondary gout occurs in individuals with cancer, particularly leukeraiz, and those
with other blood disorders (.. polycythemiz, myeloid metaplasiz, etc).

Symaptoms

{66310] In certain instasews, atiacks of gout develop very quickly, frequently the first attack ctcurring at
night. 1o certain ingtances, symptoms include sudden, severe joint pain and extreme tenderess in
the joint urea, joint swelling and shiny red or purple skin around the joint, In certain instances, the
attacks are infrequent lasting 5-10 daye, with no symptoms between episodes. In certain instances,
augcks become more frequent and mey last longer, especiglty if the disorder is not controlled, In
cestaiy instences, episodes darmage the affected joings) resultng in stiffness, swelling, Hmired
motion end/or persistent mild to moderate pain.

Treatment

{88311} In certain instances, gout is treated by lowering the production of uric acid. In certsin instances,
gout is treated by increasing the excretion of uric acid. In centain instances, gout is reated by
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URAT 1, xautbine oxidase, xanthine debydrogenase, xanthine oxidoreductase. & purine nuckeoside
phosphorylase (PINP) inhibitor, & uric scid trensporter (URAT) inhibitor, 6 glecose ransporter
{GLUY) inhibitor, a GLUT- inhibitor, a solute carriar family 2 (facilitated glucose transporter},
member 9 (SLL2AY) inhdbitor, an organic anion mansporter (QAT) inkibitor, an OAT 4 inhibitor,
of combinations thereol. In general, the goals of gow geatment ave to 1) reduce the pain, swelling
and duration of an acute sttack, and i} prevent finure sttacks and joint damage. In cermin instances,
gout attacks are treated successfully using & combination of twestments. In certain instances, gout i
one of the most treatable forms of arthrins,

{80382} i) Treating the gout aitack. o certain insiances, the pain and swelling associsted with an acute
attack of gout can be addressed with medications such as acetarninophen, steroids, nonsteroidal
anti-inflammmatory drags (NSATDS), adrenocorticotropic hormone {ACTH) or colchicie. In certain
instanoss, proper medication controls powt within 12 0 24 bours and westment is stopped after 8
few days. In cengin instancss, medication 18 used in conjunction with ress, increased flaid intake,
iee-packs, elevarion andior protection of the affected area/s. In centain instances, the
aforementioned freatments do Bot prevent recuzrent attacks and they do not affect the undertying
disordess of abnormal uric acid metabolism.

[09313] i} Preventing future attacks. In cortain instances, reducing sesum uric acid levels below the
saturation ievel is the goal for preventing farther gout atiacks, In some cases, this is achizved by
decreasing wrie seid produchon {e.g. aliopurinol), or increasing uric acid excretion with uricosuric
agents {e.g. probenecid, sulfinpyrazone, benzbromarone).

{60314} In cortain instances, allopurine] nbibits uric acid formation, resulting in & reduction in both the
serum and urinary uric avid levels and becomes fully effective after 2 to 3 months,
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I certain instances, sllopurinol is & stractural gnalogue of hypoxanthine, (differing only in the
rasgposition of the carbon and nitroges atoms at posttions 7 and 8), which inhibits the action of
xasgthine oxidase, the enzyme responsible for the conversion of hypoxasthine to xanthine, and
xanthine to uric acid. o cenain nstances, # is mefabolized to tae cotresponding xanthine andogue,
alloxanthine (oxyputinoll, which is alen an inkibitor of xanthine oxidase. In certain instances,
alioxanthine, though more potent in iohibiting xanthine oxidase, i¥ fcss pharmaceutically acceptable
due o low pral biosvailshility, In certain instaaces, famml reactions due to bypersensitivity, bone

Allogurinel Hypoxanthing

Maow seppression, hepatitis, and vascalitis have been reported with Allopurinol, fn certuin
instances, the incidence of side effects may oial 20% of all ndividuals reated with the drog.
Treatment for disorders of wric acid metabolism has not evolved significantly In the following two
decades since the introduston of allopurinol.

189315} In certain instances, Uricoswric agents {6.g., probenesid, sulfinpyrazone, and benzbromeasone)
incrense wric acid excretion. In certain instances, probenceid causes an increass in uric acid
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secretion by the renal tubules and, when used chronically, mobilizes body stores of urate. In certain
ingtances, 25-50% of individuais rreated with probenecid fail to achieve reduction of serum wric
acid tevels < & my/dL. In certain ingtances, insensitivity to probenesid resuks from drag
intolerance, concomitagt salicylats ingestion, and renal impairtment. In cortain instances, ong-third
of the individusls develop intolerance to probenecid. bn cermin insiances, admintstration of
uricosuric agents also resuits in urinary selculus, gesuointesiinal obstriction, jaendice and anemia,
PLUMBISYM OR “SATURNINE GOUT”

[88316] In cenain instances, excessive exposure to lead (lead poisoning or plumbism) results in “saturnine
gout,” a lead-indused hyperuricemia due w lead inhibition of tubalar urate panspart causing
decreased Tenal excretion of uric acid. In centadn instances, more then 50% of individuals suffering
from lead nephropathy suffer from gout. In senain instances, acute attacks of saturnine gout scous
in the kose more frequensly than the big toe. kb cerain instances, renal disesse is more frequent and
fore severs in satumine gout than in primary gout, I certain instances, weatment consists of
excluding the individual from further exposure to lead, the use of chelating sgents t remove lead,
and contro! of acute gouty arthritis and byperuricasznia. In certain instances, saturnine gout is
characterized by less frequent attacks than primary gowt. In certain instancss, leadeassociated gout
octas in pre-menopausal WOTOED, a8 VNCOMIDOD DeturIence in non lead-associated powt.
LESCH-NYHAN SYNDROME

[69317] In certain instances, Lesch-Nyhan syndrome {LNS or Nyhan's syadrome) affects about one in
106,000 Hve births. In certein instances, LNS i caused by & genstic deficiency of the enzyme
hypoxanthine-guarite phosphoribosyltransferase {HGPRT). In certsin instances, LNS is an X-
Tinked recessive disease, In certain instances, LNS is present at birth in baby boys. In certain
instances, the disorder leads 10 severe gout. poor muscle control, and moderste mental retardation,
which appear in the first year of life. In certain instances, the disorder also remults in sel{-mutilating
behaviors (e.g., lip and finger biting, bead banging) beginning in the second vear of life. In certain
instances, the disorder also resulis in gout-lke swelling in the joints and severe kidney problems. In
certain instanoes, the disorder leads neurclogical symptorns include facial grimacing, involuntary
writhing, and repstitive movements of the arms and legs similer to those seen in Huntington's
disease. The prognosis for individuals with LNS is poor. In certain instances, the life expeciancy of
an ungreated individual with LINS is less thas abowt 5 yeacs. In cermin instances, the life expectancy
of u treated mdividuad with LNS s greater than about 40 yeass of age.

HYPERURICEMIA AND OTHER DISELSES

{88318} In cortain ingiances, hyperuricennia is found in individuals with cardiovascular disease (CVI)
and/or renal disease. In certain instances, hyperuricemda is found iy idividuals with
prebyperiension, hypertension, increased proximal sodivm resbsorption, microalburninuria,
proteinuia, kidney disease, obesity, hypertrighyceridemin, low high-density lipopeotein cholesterol,
byperinsulinemia, hyperleptinemia, hypoadiponectinemia, peripheral, carotid and coronary artery
disease, atherosclervsis, congenative heart failure, stroke, temor Yysis syndrome, endothelial
dysfunction, oxidative swress, elevated renin levels, elevated endothelin levels, and/or elevated C-
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teactive prolein levels. In ceriain instances, hyperuricemia is found in ndividuals with cbesity {2.8.,
central obesity), high blood pressure, hypstlipidemsa, and/or impaired fasting ghucose. In certain
tnstances, hyperavicemia is found in individuals with mesbolic syndrome, In cerain instances,
gouty arthritiz is indicative of an increased sisk of acute mypcardis! infarction. Iz soms
smbodiments, adiminivration of the compounds described herein to ey individual are useful for
decressing the liketihood of & clinical event usgociated with a disssse or conditon bnked to
hyperuricemia, including, but not limited to, prohypertension, bypertension, increased proximal
sodium reabsorption, microalbuminoris, proteinuria, kiduey discese, obesity, byperirighyceridemia,
low high-deusity lipoprotein cholesterol, byperinsulinemis, byperjeptinemis, hypoadiponectinentia,
peripheral, carotid and corouary artery diseese, atherosclerosis, congenative heart failure, sivoke,
tumor 1ysis syndrome, endothelizl dysfuaction, oxidative stress, elevated renin fevels, elevated
endotheliy levels, andior elevstud C-reactve protein levsle.

166319} In some embodiments, the compounds described herein are adwministered to ao individue! suffering
{rom & disease or condition requiring treatroent with « compound that is a diuretic. In some
embaodiments, the compounds deseribed herein are administared 19 a0 individuel suffering from a
disease or condidon requiring weatment with a commpound that is » diuvetic, wherein the divretic
causes renal retention of urate. In some embodiments, the disease ot condition is congestive heart
failure or essential hypertension.

[09320] In some embodiments, administation of the compounds described berein to an individus] are useful
for inproving motility or improving guality of life,

[30321] in some embodiments, schministration of the compounds described herein o an individual is useful
for weating or decreasing the side effects of cancer treamment.

[66322] In some pmbodiments, adminisiration of the compounds described herein o an individual is useful
fur decreasing kidney toxicity of cis-platin

Kits

§66323} The compoends, compositions and methods desceibed herein grovide kits for the weattoens of
digorders, such as the ones duscribed berein. These its comprise & compound, compounds of
compositions described berein in & container and, optionally, instructions teaching the use of the kit
according to the various methods and approaches described hersin. Such kits may also include
fuformation. such as scientfic literanure references, package iosert materiels, clinical tris] resulis,
and/or surmmaries of these and the like, which indicate or establish the activities and/or sdvantages
of the composition, snd/or which describe dosing, administration, side effects, drug interactions, ot
other information usefol to the bealth care provider. Such information mey be based on the resalis
of various studies, for exammple, swudics wsing exporimental animals ivolving in vivo models and
gtudies based on buman clintesl wials. Kits desoribed herein can be provided, marketed andior
promoted to health providers, including physicians, nurses, pharmacists, formulary officials, and the
like. Kits may also, in some embaodiments, be marketed directly to the consumer.

10403247 The compounds described herein can be utilized for disgnostics and as resesrch reagents. For
example, the corapounds described herein, either alone o1 i combination with other compounds,
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can be used as tools in differential andfor consbinatorial analyses to efucidate expression panerns of
genes expressed withun cefis and fissues. As one non-litsting exampie, expression patierns within
cells or tissues treated with one or more compounds are compared th control cells or tisstues not
treatzd with compounds and the pateerns produced are saslyved for differendal fevels of gene
expression as they pertain, for example, to disease pssociation, sipnaling pathway, cefiular
focelization, expression level, size, structure or function of the genes exammed. These anafyses can
be performed on stimulated or unstimulated cells and in the presence or absence of other
sompounds which affect expression patierns.

[88325] Besides being ngefol for buman teatment, the compounds and formulations of the present invention
are also wsefid for velerinary treatment of conapanion snimals, exotic snimals and form anignls,
inciuding msmmals, rodents, and the like. More preferred animals include horses, dogs, and cats.

{80326} The examples and preparations provided below further listrete and exemplify the compounds of
the present invention and methods of preparing such compounds. J is o be undersiood that the
scope of the present invention i6 not lmited in any way by the scope of the following examples and
preparations. In the following examples moiccnles with & single chiral center, uniess otherwise
noted, exist as a racemic mixare. Thoss melecules with two or more chiral centers, unless
otherwise noted, exist as a racemiz mixture of disstereomers. Single ensmtiomers/diastersomers
may be obtained by methods known 1o those skilled in the art.



EXAMPLES
I Chemical Syntheses
Example 1: 244-(2,4-Dimethyt-5,6,7 S-tetrabydronaphthalen-1-yi)-S{ triftnoromethyl)-48-1,2,4-

irinzol-3-vithioyacetic acid
zw»z

A\ Psn —"Q "i\ )‘sf\‘(

{68327 Swp A: Ethyl 2-bromoscetate (68 uL, 0.61 1 romoi) and potassium carbonate (0.17g, 1.22 mmoi)
were arided to 2 solution of 4-(Z,4-Dimethyl-5,6,7 B-sstrabrydronaphithalen- { «yl- S-{mifluoromethyl)-
4H-1 .3 4-trizzole- 3-thiol (0.2 g, 0.61 % mmol) in THF (2.44m1.). The resulting mixture was heated
at 60°C for 18 hours. The mixtore was concentrated, ethyl 2-bromoacetate {68 uL, 0.61] mmol) and
DMF (1.2mL) added, and the mixtwe beated at §0°C for 24 howrs, Water (40l was added agd
the mixturs exeacied with ethy! scetate (3x40 mL). The combined crganic extracts were washed
with brine, dried over sodium sulfate, filtered, concentrated and purified by $GC (0-50% cthyi
seetate/Hexanes) to afford sthyl 2-(4-(2 4-dimethyl-5.6,7 B«etrahydronaphthaien-{-yI)-5-
{trifluoromethyty-4H-1,2 d-trinzol-3-yithiv}aceate as & clear 0il (0.137g, 54%5).

{66328} Step B: Lithivm hydroxide solution (1M agueous, 0.436ml, 0.436 ramol) was added to 2 solution
of ethyt 2-(4-(2,4-dimethy1-5.6,7 8etrahydronzphehalen- 1-y1)-S{ trifluoromethylj-4H- 1 2 4-triszol-
I-vithioysetate (0.09g, 0.218 mmol} in THF /wethanol/water (3/3/1, 1.5 mL) and stirred for 18h at
roors etaperature. The crude reaction mixnue was concentrated, acidifed with HCL {IM aguenus,
4raly, and extscted with ethyl acetate {2x3 mL). The combined organics exwracts were
concentrated 1o afford 2-(4-(2, 4-dimethyl-5 6,7, 8-tetrabydronaphthaten- 1 -v])-5-(triffuoromethyl}-
4H-1,2 A-trigzol-3-yithio)acetlc acid as an offewbite foam({L082 g, 98%).

Ezsmple 2: 2-{4-(&,?~Dimeﬁxyinaphthmienw1»}'!}-42{-1.2,4-triawl-3aylthio)ncetic weid

N-N
i’ }* ’N\( 1\ )\s’\f

& & - &

1083257 Step A Ethyl 2-bromoacetate (87 pL, 0.7823 mmol} and Potassiue carbonate {0.216g, 1.57mmol)
were sdded to 2 eolution of 44,7 Dimethyinaphihalen- 1. yl}4H-1 2 4-triazole-3-thiol (3.2 g, 0.783
mmofy in THFE (3.1mL). The resulting mixturs was then beated 1o 60°C for | bowr, Addivional DMF
{1 w1} was sdded and the mixtre heated at 60°C for 18 hours, Water (3mL) was added and the
mixture extracted with ethyl soetate (313 ml), The combined orpanic extracts were dried over
sodinm sulfate, filtered, concentrated and Purified by SGC {0-100% Bt Ac/Hexanes) o afford
efliyl 2-(4-{4, 7 -dimethyinaphtbalen- 1. y1)}-4H- 1.2 A-trigzol-3-yithio)acetate o5 & clear off {0.231g,
86%).
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[80330) Step B: Lithium hydroxide solution (1M agueous, 0.88me1., 0.488 muno!} was added to 2 solution of
4 ethyl 2-(4~(4,7-dimethvinaphthalen-1-y1}-48i-1,2 4-wiazcl-3-yithiojacetate (.15 g, §.44 mmol} in
TH¥/ethanolwater {1:1:1, Tml) and the mixture stirred for 2k et yoom temperstwre. The crude
reaction mixtare was then concenurated, acidified with HCL (1M, 3mL} and extrected with ethyl
acetate (Ix5mi). The combined organics extracts wete cogcentrated 1o afford 2-(4.(4,7-
dimethyinaphthalen-1-y1)-4H-1,2 4-triazol-3-vithioYasetic acid as an off-white solid (0,129 g, 94%).

Exsmple 3: 2-{5-Bromo-4-{4-cycloprupyinaphthaten--y-4H-1,2 4-triavel-3-yithic).2~
methyipmpamke actd

Hsz"L Hzl‘-t”'({ ﬁ\- /\/i "’“\ &/ﬁrﬁ\es’\io"\
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{00331 Step A 3-Bromo-propionic acid ethd ester (158 pl, 224 mg; 1.239 munol) was added to & sohetion
of 5-Amino-4-{d-cyclopropyl-vaphihalen-1-vij-48-{1,2 4lriazole-3-thio (0,35 g, 1.239 mmol) in
DMF (2.5mL). The resulting mixwure was heated to 60°C for 20 hows. The resction mixmre wis
concentrated and sonicated with olyyl ether severat times, decanting the ethyl ether inyer. The
resulting light yellow oil was placed on hiph vecuum to afford crude ethy! 3-(5-amino-4-(4-
cvclopropylnaphthalen- 1-yl4H.1.2 d-tazol-3-yithiojpropancate as & light brown ofly foam which
was used directly in the next step (G.409 g, 87%).

166333} Bwp B: 3-(5-Amino-4-(4-cyclopropyinaphthalen- 1.yl)-4H-1,2 4-triszol-3-yithioipropancate, {260
mg 0.523 mwmol), sodium pitrite (361 mg, 5.233 mmol, 10 ei.) and benzyliethylammoniun
bromide (427 sug, 1.570 mmol, 3 eq.) were suspended i bromoform (3 mb) and stirred at room
temperatare for ~36 min, Dichloroacetiv seid was then sdded (86 pl, 135 mg; 1.047 mumol, 2 eq.).
and the roixture stirmed al room tempersture overnight, covering the flask with foil 10 keep Light out.
Water was added (SmL) and stirring continused for a further 30 min. The reaction moxture was then
iransferred 10 & sep. fuupel and additional water and dichdoromethane were sdded. The orpanic
layer wasg colleoted and the sgueous layer washed with dichlorometians {2x). The combined
orgamic extracts were dried over sodium suifste, filtered, concentrated and purified by flash coluron
chrogoatography (6.4 Hexanes/Ethyl acefam) to give iyl 3-(3-bromo-4-{4-cyclopropylnaphthalen-
T-yi}-4H-1 2 A-triazob-3-yithiolpropanaste a8 & light brown oil (111 mg, 47.6%).

{60333} Swp C: Agueous fithivm hydroxide solution (1M, 437 pL, 0.437 mmol, 3 eq.} was added to 8
solution of ethyl 3-(5-bromo-4-{4<yciopropyinaphthelen-1+y])-4H-1,2, 4-mrigzol-3-
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yithiojpropanoate {65 mg, 0.146 musol) in THF (1.5mi.} and methano! {ImL). The mixtre was
stirred at rooim temperature for ~2 houss, and HCI (1IN, 584 ni, 0.584 mmol, 4 eq.) added. The
roixture was concentrated, a little water added, sonicated and the off-white solids isolated by
filiration. The isolated material was placed io smsil arpount of metanol, somicsted agsin, mnd
then Fitered o give 5-bromo-4-(A-cyclopropyinaphthalen-1-vi}-4H-1,2 4-trinzole-3-thio! a5 an off-
white solid (39 mg. 78%%).

[56334] Step Dt A solution of S-dromo-4-(4-cyclopropyvinaphthalen- 1 -yi)-4H-1.2 4-triazole-3-thiot {50 mg,
0.144 rameol), ethyl 2-bromo-2-methylpropanoate (22 ul., 0.144 mmol) and disopropyiethylamine
{76 pl., 0.433 somody o DMF (1 mb) wes beated to 60°C for 20 hows. The mistare was then
concentrated, sonicated in ethyl ether it fully dissolved, and washed with 1N HCL The miuse
was extracted with diethyl ether (2%5 mi.), and the combined organic exwacts dried over sodiung
saifate, filtered, and concentreted 0 provide ethyl 2-(S-bromo-du{d~cyclopropylnaphthalen- 1 -vi)-
4H-1,2 4-triazol-3~ylihio}-2-methylpropanoste as & brown oil (60 me, $1%).

180335] Step B Lithivm hvdroxide solution (1M agusous, 358uL, 0.338 mmol, Se) was added 1o & solution
of ethyl 2-(5 -bromo-4-{4-cyclopropylnaphthalen. 1-yi-4H- 1,2 4-triezol-3-ylikio)-2-
methyipropancate (55 mg, 0.119 menol) i THE (Iml) and methasol (0.5mlL}, and the mixture
stirred for Zhours at roont temperature. The crude reaction mixtare was then concentrated, acidified
with HC} (1) end sosicated to break up solids. Filration gave 2-(5-bromo-4-{4-
cyclopropyinephthelen- 1-yIR4H-1.2 d-trigzol-3-yithio) 2-metbhylpropansic scid as an off-white
solid (36 mg, 76%).

Exazopie 4: 2{Mﬂﬁmram&%’f}é-{mvmphthnlen-l-yl}-@ﬂd ,Léqriazﬂﬁsnylﬁnia‘;wetic avid
M-y
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{883346) Step A: Tricthylamine (0.11 mE., 0.786 mmol) and ethy! 2-bromoacetate (80 ul, (.72 mmol} were
added to » stirred soletion of S-(diflucrometbyl}-4-(4-cithyinaphthalen-1-y1}4H-1 2 4-trigzole-3-
thiol {0.2 g, 0.653 numoel) in dichioromethane (2.6 mL). The resulting mixture was stirred for 2k,
The crude reaction mixture was purificd by SGC (0-50% BtOAcHexanag) to afford eyl 245~
(diflooromethyl}-4-(4-cthyinaphthalen- 1 -y1}-4H-1,2,4-riazol-3-yithioyacetats as an off-white solid
{02465, 96%).

{88337] Sep B: Lithium hydronide solution (M agueous, 0.77ml., 0,7 7mmol) wes sdded 10 4 solution of
eihyt 2-(3-{difheoromethyl)-4-(4-ethyinaphidalen-  yA-45-1,2 4-tnazol - 3-yihic)aceate (0.15 g,
(.38 mmol) in TEF /water (3:1, 1.5 mL} and the mixture stirred for 8k at roon temperature. The
crude reaction mixiure was then concentrated and acidified with HCH (1N, 3mil) and exwrasted with
ethyl aceta (3x2 ml}. The combined organic exwacts were concentrgted to afford 2-(5-
{(difluoromesthylj-4-(¢-etbyinaphthalen-I-yi}4H-1,2 4-triazol-J-vithiojacetic acid as an off-white
form (0.136 g, 99%4).



Fysmple §: 2-(S-amino-4-{d-cyelopropymaphihsien-1-vi)-4H-1,2,4-trinzol-3-vithie}-1-methyipropagole
acld
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[B0338] Step A: Ethyl 2-bromo-2-methyfpropanoate (184 uL, 1.23% mmol) was added to a sohution of 5+
amino-d-{4-cyciopropyinaphthelen. 1.y1)-4H-1,2 4-triszole- 3-thiol {0,335 g, 1.239 mmol) in DMF
{2 5mLy and heated at 60°C for 20 howrs afier which time a few crystsls of potassium iodide were
#0ded and the mixgure heated a1 70°C for 2 frther 240, The teroperature was (en inorcased o
90°C and the mixture heated for an sdditionnl 6 days. The mixture was allowed  cool to room
temperature, concentritsd and diseolved in dichlorymethans, Triethylamine and water wers added
and the Jayers separsted. The equeous leyer was extracted with dichloromethane (2xjand the
combined organic extracys dried over NaS0,, fileved, concentrared and purified by cohums
chromatography (ethyi acetate]} to afford ethyl 2.{5-amino-4-(4-cvclopropyinaphibalen- | -yl)-4H-
1.2 A-triazol-3-yithio)-2-methylpropacoste as » tan solid {G.134 g, 27%).

[08339] Step B: Lithiur hydroxide solution {IM squeors, 0.757mi., 0.757mmol) was added to a solution of
ethy] 2-(5-amino<-{4-cyclopropyinaphthalen- L-yl}4H- 1,2 4-triazol-3-yithio-2-methylpropanoate
£100 mg, 0.252 mmol} in THF (2ml) sod methano] (1ml.) fnd the mixture stwed 3t room
terperatare for 205 The crude reaction mixtare was scidified with HC) (1M, 1ml) snd sonicated to
break up the solids, which were then isolated by filtration 1o give 2-(5-amino-4-{4-
eyclopropyinaphthaten- 1 -vi}-4H-1.2 §-triazol-3-ylthio)-2-methyipropancic acid s & white solid (69
g, T4%}.

Exsimple 6 1-{5-{fluoromethyD-4-{4-methyl-5,6,7 §-tetrahydronaphthnien- §-y)-4H-1,2 4-trinzel-3~
yithieyacetic acid

F"‘\jm&sﬁ F\/lx )\ /\(Q\/ F\-/"’"Z\ }\5/\7/0’"‘
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jO0340] Srep A: Tricthviemine (0.087mi., 0.623 mmol} and ethy! 2-bromoacetate {63pL, 0.57 lmmol) were
aded t¢ » solution of 5-{Dwwrometyly4-(#-methyl-5,6,7 8- torahydronaphibaien-1-yI1-4H-1,2,4-
triazole-3-fixiol (0.144 g, 0.51% mmol) i dichforomethane {2.1 mL) apd stirred at room wmperatire
for 2 hours. The crude reaction mixture was purified by SGC (0-100% EtO Ac/Hexanes) 1o afford
ethyl 2-(5-{Bucromethyl)-4-(4-methyl-5,6,7 8 -tetrahydronsphthalen- 1-y1-4H-1,2 d-trinzol-3-
vithiojacetate as an off-white solid {0,168g, 89%;.
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[88341) Step & Lithium hydroxide solutinn (1M agueous, 0.59 mi, 0.59 mmol} is added to a solution of
ethyl 2+ S{fnoromethyl}-4~{d-methyi-5,6,7 B-tetrahydromaphithaien- 1 -y} 4H-1,2 4-triazol-3-
yithio)acetste {107 mg, 0.294 munol) in THF Awater (371, 1.2mL) and the mixture stirved at room
wenpersnye for 18h, The arude resction mixture is concentrated, acidifisd with HC! {1N, 3mL) and
extracted with ethyl acetate (323 ml.). The combined organic extracis are drjed over sodinm sulfats,
fikiered and concentrated to afford 2-{5-{{inorometyi}4-{4-methyl-5,5,7 3-iswahydronaphifsalen 1 »
yiy-4H-1,2 4-riazol-3-yithicjacetic acid.

Example 7: tere-Botyt 2-{8-bremo-4-{4-cyciepropyinaphthaien-1-yH4H-1,2 4-wriszol-3-yithis)-2-
methvinpropanonte

p-sl -
- s n"&uﬁ"s \ﬁ
b A

[66342] A solution of 5-bromo-4-{4-cyclopropyinaphthalen-1-y1)-4H-1,2 4-triazole-3-thiol (prepared as
described above; 500 mg, 1.444 mewl) and rert-butyl 2-bromo-2-methylpropanoate (270 ik, 1.444
mumol) and ditsopropylethylamine (755 ul, 4.332 menol} in DMF (3 mL) was beated at 60°C for 20
hours. The mixture weas then concentrated, dicthyl ether €15 mb) was added and the mixture was
sonscated unhil 8l solids disselved. The solution was then washed with HCI with {IN, 10 mi} and
extracted with diethyl etber (2x15 mL). The combined organic extracts were dried over sodium
sulfate, filteved, and concentrated 1o afford tert-butyl 2-{5-bromo-4-{4-cyvelopropyinaphthalen- § yl)-
4H-1,2 4-uiazol-3-yithic)-2-metyipropanoate as a Yight brown foam (532 mg, 75% vield).

Ezample §: 2-{5-bromp-4-{4-cyclopropylnsphthalen- 1-yi}4H-1,2 4 triazel-3-yithickacetle acid
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{80343} Sodium hydroxide sofution (2M aguecus, 33.7mE, 67mmol, 2eq) wes added to a suspension of 2-
(S-bromo-d-{d-cuclopropyinaphibulen- l-y1)-4H-1 2 4-wiazel-3-vithio - N-(2-chiloro-4-
sulfamoyiphesvilacetamide (prepared by previously published procedures; 20g, 34mmo)) in ethano
{200mL) and the mixmre heasted at refiux for 4 hours. Charcoal (10g) was added, the mixtare stirred
at oom tempernture for 12 hours and the charcoal removed by filtration. The charcoal was washed
several times with cthanol and the filtrate then concentruted. Water (300mL) was added and then
concentrated 10 approx. one third volume, o remove sl ethanol. Water (200mL) znd ethy! acetate
{250ml} were added, the mixture stirred vigorousiy for 15 imns and the organic layer removed.
The aqueovs layer was coaled (o 0°C and acidified by treatment with HCI (1N} resulting in the
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formation of & cloady offy precipitate. The mixture was extracted with ethy! acetate (3x) and the
combined organic extracts dried over sodivm suifate and concenwated w give 2-{5-bromo-4-(3-

cyclopropylnaphthalen- | -y1-4H-1,2 A-trizzol-3-yliliojacetic acid as an off white solid (11.2g,
82%s.

Exemole 0 2-(4-{4-Cydopropyinaphthalen-1-ylh-8-{trifluoromethy)-4H-1,2 4-trinznl-T-yithie}-3-
methylpropeneie actd
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{80344] Step A Bthyl 2-bromo-Z-methylpropanoate (R9L., 0.596 mmol) and diisopropylethylaraine (3.31
ml, 1.78% memol) were eddad to a solution of 4-(4-cyclopropyinaphthaiens1-y1-5-
{rifluoromethyl}4H-1,2 4-triszole-3-thiof (0.2g, 6.596 mmol} in DMF 1.2 mL) and the mixture
beated a1 60°C for 20 hours. The mixture was concentrated, seidified with HCI {IM agueous, 2 ml}
and extracted with ethyt acetste (3x3 mL). The combined orpanic extracts were dried over sodiug
sulfate, concentrated and purified by column chromatography (0-25% FErQActhexaness) 1o provide
ethyl 2-(4-(4-cyclopropylnaphthaien-1-y1)-5-(irifluoromethyl)-4H-1 2, 4-wrigzol-3-yithio)-2-
methvipropanoste as & olear oil (0.1 g, 3734}

{60345} Swp B: Lithium bydroxide solution (¥M agqueous, 0.67 mi., 0.67 mmol) was added so a sotution of
ethyl 2-(4-(4-cycloprepyinaphthalen- 1 -y} 5-(rifinoromethyl)-4H- 1.2 4-trinzol-3-ylthio)-2-
methylpropanoate {0.1g, 0.22 mmol} in THE (0.88 mL) and the mixare stirred at room temperatire
for 18k The crude reaction mixture was concentrated; water {100 ml.) added and then washed with
sthyt acetate {2x 40 mL}. The agueous leyer was seidified with HCE (1N aqueous, 10 mL) and
exwacied with sthyl acetate (30 ral). The combined organic extracts were dried over sodiem suifate
and voncentrated o afford 2-(4-(4-cycloprapyaphthalen- 1-y1)-S-<{mifluoromethyl}-4H- 1,2 4-
trigzol-3-ylthio)-2-methylpropsacic acid ax au off-white solid (4% mg, 53%).

Ezsmuie 10 1-(5-Bromo-4-{d-cyclopropylnaphthaion-1-y)-4H-1,2 4-triazel-3-
yithiojeyclebutanecarboxylic acid

Y e BN
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[00348] Swep Az A sohution of S-bromo-4-{4-cyclopropyinaphibalons L -y1}-4H-1,1 4-triazole-3-thiol (100 mg,
0.289 mmol}, ethyt L-bromocyclobutanacarboxylare (47 ul, 0.28% mrool) and
ditsopropylethylamine (151 pL, 0 866 mmol) i DMF (1 mL) was heated a1 60°C for 4 days. After
cooking 10 rpom temperstere, e mixiure was concentrated and partitioned berween
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{00347

dichloromethane {15 mL) and FHCI (IN aqueous, 15 ml). The agueous layer wae extracted with
dichloromethans (3x15 mL) and the combined organic ¢xrracts dried over sodinm sulfate,
congentrated and pusified by columsn chromatography (40% ExGAc/kexanes) to provide ethyl 1-45-
bromo-4~{4-cyclopropylnaphthalen- 1-yi}-4H-1,2 4-trazol-3-vlthiojoyciobuanecarboxylate as a
Hght vellow sticky foam (75 mg, 55% vield),

Step B: Lithium hydroxide solution (IM aguecus, 0.387 ml, 0.387 mwmol, 3s¢) wes added to o
solution of ethy! {-(3-bromo-4-{4-cyclopropylnaphihelen-1-yiy-4H-1,2, 4-triazol-3-
yithio)oyclobutanscarboxylate {61 mg, £.129 mmol} in THF/methanol (211, 3mL) aod the mixure
stirred at room temperature for 18h The mixture was scidified with HCL (1N agueous, 0.645 ml,
0.645mmol, § eq), concentrated, water {10m1 ) added and extracted with dicthy! ether (2215 mL).
The combined organis extracts were dried over calcium chioride and concentraged o give 1-(5-
bromo-4-{4-cyciopropyinspbthalen- 1 -y1)-4H-1 .2 4-miarel-3-yithiojoyolobmanecaboxylic acid as
an off-white solid {43 mg, 75%).

Exngople 11
{80348} Several compounds of formula {I) were prepared according 10 the protocols described in the

previons exampies. The anajvtical data for these compounds are gives in the table below,

1 Biologival Evaluation
Exzmpple 32: Urie Acid Uptske Assay
{98349} Creston of Swble Cell Lines Expreaging WURAT) Transporter: Fuli-lenpth bumen URATI gene

(SLC22A12) was subcloned from plasmid pCMVE-XLS (Origene) into eukaryotic expression
plasmid pCMV6/Neo (Origene} uvsing Not I restriciion sites, Gene sequencing confirmed the
sequense of hURATT a5 owtlined it Genbank (Accession #NM_144585.2). HEK293 human
embryonic kiduey cells (ATCCH CRL-1573} were propagated in EMERM tssue culitre medinm as
deseribed by ATCC in an stmogphere of 3% CO, and 95% afr. Transfecticns of HEK 293 colls wity
the pCMV6/Neo/URAT] construct were performed using 12000 transfection reageat (kavitrogen)
as described by the mannfacturer. Afier 24h the transferted cells wers spiit into 10 om tisswe culture
plates and grown for | day sfier which the medium was replaced with frosh growth medium
contarning G418 (Gibeo) s 0.5 mp/md final concentretion, Dirug-resistant colonies were selecied
afler approximately 8 days and then tested for "*Couric acid transport activity, The HEK293/urat!
cells are plated on Poly-D-Lysine Costed 96-well Plates at & density of 75,0006 cells per well,

[00380] Cells were grown overnight (20-26 hours) 3t 37°C in an incubator, Plates were sllowed o come to

room fempernture and media was washed out with one wesh of 250 ol of Wash Buffer {175mbi N
Glugonate, 10 mM Hepes ph 7.3). Compound or vehicle was added in assay buffer with C14 Uric
Axid for a final concentzation of 40pM Lric Acid with 2 specific activity of 54 mCifmmol. Assay
Buffer was 125mM Sodrum Gluconsie, 4.8mM Potassivm Gleconste, 1.2 mM Potasshum
phosphate, monobasic, 1.2mM magpesium sutfate, 1 3mM Ca Gluconate, 5.6mM Glucose, 25mM
HEPES, pH 7.3, Plates were incobated at room temperanice for 10 minutes then washed 3 times
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with 504! Wash Buffer and 3 times with 250ui Wash Beffer, Microscint 20 Scintiflation Fluid was
added and plates were incubated ovemight at 45°C to eguilibrate. Plates were then read on the
TepCount Plate Reader and an ECS0 vakue generased. {Sez Enomoto ef af, Nature, 2082, 417, 447-
451 and Anzai ef af, ). Bivl, Chem., 2084, 279, 45942-45050.}
{00351] Compounds of formule (I), prepared as described above in examples 141 1, were examined
according to the procedure described above and ECy, values genersted. The table below

summarizas the activity of the compounds in the Ude Acid Uptske Assay, wherein A represents an
ECy from I nM to 1ub: B represents an ECs, fromluhd to 30uM; and C represents an BCyp greater
than 30uM. (/A means data not available).

Egz

Structure

NMR Chemical Skifts

{hetivit

{ECe)

1A

HC"‘{N;W

4]

VH MM (400 Mz, CHLORGFORM @) 5 pom 133 (L 713
{Hz, 3 H) 164 - 1.93 (m, 4 H) 2.25 {5, 3 H) 2.31 (s, 3 H) 2.52 -
12,68 (m, 3 H) 2.76 - 2.87 (m, 1 H)4.29 (q, J=7.26 Hz, 2 H) 435 -
14.59 (m, 2 H} 730 (s, 1 1

Mazss foud:
414.05 (M+-1)

T NMK (400 MHz, DMSO-dg) & ppm 1.51 - 1.65 (m, § H) 1.65 -
183 (m, 3 H0) 2.21 (5, 3 1) 2.24 (s, 3 H) 2.34 - 2.47 (m, 1 H} 2.60
(4, /=5.91 Hz, 2 H) 2.80 - 2.3 (m. 1 H) 4.38 - 4.56 (m, 2 H} 7.67

(5,1 H} 12.97 (br. s, 1 H)

Masy found:
386.04 (M4 1)

24

TH NMR (400 MHz, DMSO-d,) § ppm 1,18 (1, 3 H) 2.45 (5, 3 H}
275 (s, 3H)4.03-4.15(m, 4 H) 699 (3, L H) 7.45 - 7.53 {m, 2
H) 7.56 (dd, ~8.71, 1.66 Hz, 1 H) 8.11 {4, /~8.50 Hz, 1 5} 8.90
(s, 1 H}

Mass found:
342.04 {M+1)

"H NMR (400 MHz, DMSO-dg) 5 ppm 2.45 (5, 3 K} 2.75 (5, 3 H)
4.03 {d, J=3.32 Hz, 2 H} 7.60 (s, | H) 744 - 7.53 (m, 2 H} 7.56
{dd, J=8.71, 1.66 Hz, 1 H) £.11 (d, J/=8,71 Hz, § H) 8.88 (s, 1 H)
12.94 (br. 5., 1 H}

Mags found
314.04 (M+1)

3A

"H NMR (400 MHz, DMSO~dy) § ppm 0.80 - 0.93 (o, 2 H) 1.11 -
122 ¢m, S HY 2.54 - 2.6 (m, 2 H) 270 - 2.79 (m, 2 H) 3.14-3.23
(m, 2 H) 3.98 - 4.08 {m, 2 H) 7.46 {d, /=7.26 Hz, 1 H) 7.56 (4,
J=7.88 Hz, 1 H) 7.6¢ (1, J=7.62, 114 Hz, 1 H) 7.74 - 7.82 (m, 2
HYR2T (br. 5., 7 H) 8.60 (4, 78,50 Hz, | K}

Mass found,
IR30T Ovit+1)

3B

H NMR (460 Mz, DMSG-dg) 6 ppm 0.80- 0.92 (m, 2 H) 1.07 -
123 (m, SH) 254+ 2.62¢m, T ) 277 {t, =6.84 Fiz, 2 1) 3.28
(14, =689, 2.38 Hz, 2 H) 4.03 (g, /=7.05 Hz, 2 H) 7.15 (4,
J~8.0% Hz, 1 H) .44 (d, =746 Hz, 1 H) 7.62- 7.7 {m, 2 H)
7.75 (ddd, J=B.40, £.95, 1.24 Hz, | H)8.59 (4 1 1)

Mass found:
445,98 (M+1}
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*H NMR (408 MHz, CHLOROFORM-d) § ppm 0,88 - 0.94 (m, 2

NN o/  |H}LI8-1.24 (m, 5 H) 1.61 {5, 3 H) 166 (5,3 H) 2.42 . 2.52 (m,
e SX{, L) 406-4.14 (0, 2 H) 7.15 {4, /~8.29 Hz, 1 H) 7.28 - 7.35 {m, |Mass found:
i 1 ) 7.40 (dd, J=7.67, 0.83 Hz, | H) 7.59 (ddd, J=B.29, 6.95, 1.14 |460.04 {M~+1}
Hz, 1 K) 7.69 (ddd, /=8 40, 6.95, 1 24 Hz, 1 H) 8.58 (d, /=8.50
Hz, | )
*H WMR (400 WiHz, DMSO-dg) & ppm 0.80 - 1.00 {m, 2 H) 1.13 -
B,A{N&skf" (123 (n, 2 H) 1.50 (5, 3 H) 1.54 (5, 3 H) .55 - 2.65 (m, } ) 7.05 o
38 I ° ?{d, J=8,09 Hz, 1 H) 7.45 {d, /=7.67 Hz, 1 H) 7.59 (d, J=7.46 Hz, | Zﬁi@o;«ln
H) 7.67 (add, J=8.34, 7.00, 1.04 Hz. | H) 7.76 {ddd, J=8 40, 7.05,
1.14 Hz, 1 H) 8.60 (&, J~8.50 Hz, | H) 12.97 - 13.15 (m, | B}
FYQ";“;& s,,{-/ TH ONMR (400 Mz, DMSC-dg) S ppm 1.20 (¢, 715 He, 3 1) Mase found:
AA CiE@ 1,37 - 145 (m, 3 H) 3.23 (g, J=7.46 Hz, 2 F) 408 - 4.18 (m, 4 H) 392.05 (1)
7,06 - 7.36 {m, 2 H) 7.60 - .76 (m, 4 H) 8.30 (d, | H)
A By ™ I NMR (400 MLz, DMSO-d) & ppm 1 41 (1, /=7.57 Hz, 3 H) N
4z | " @ C 323 (g Je7.60 Hz 2H) 4.00 (6. 2 H) .07 - 736 (. 2 E) 7834 | o
4 7.80 (m, 4 H) 8.29 (d, J/=8.29 Hz, 1 H) 13,03 (br. 5., 1 H) 36404 (1)
TH NMR (400 MEz, CHLOROFORM-d) & ppr 0.82 - 0.66 (m, 2
,,;2\ )4(-/ H) 110 (6 J=7.15 Hz, 3 H) 1.21 (dg, /~8.47, 1.67 Hz, 2 H) 1.50
" ro e (5,3 H) 1.53 (5, 3 H) 2.41 - 2.50 {m, 1 H) 3.90 (g, /=726 Hz, 2 H}Mass found:
%@ 4.30 (s, 2 H) 7.31 - 7.44 (m, 3 H) 7.60 (ddd, J<§34,7.00, 124 {397.11 (M+1)
Hz, 1 H) 7.69 (ddd, J=8.40, 6.95, 1.24 Hz, 1 H) 8.57 {d, J=8.20
Hz, 1 H)
Yl NMR. (400 MEz, DMSO-dy) § ppm 0.76 - 0.96 (m, 2 By 1.17 -
W{"}%{* 2L 2H) 1336 3 H) 1386, 30256260 @m TS84 |
5B ?} (6,2 H) 704 (6,829 B 1 K735 745 (m, 2 758765 | "
(m, | H) 767 - 774 (m, 1 H) .56 (d, J~8.29 Hz, } H} 12.80 (b¢.
5, 1 H)
H NMR (400 MHz, DMSO-dy) 6 ppm 1.20 (1, 3 50 1.59 ~ 1,71
. 5 f} (\\‘{:J (m,2 H) 1,72 - 1.84 (o, 2 F) 2.08 - 2.19 (m, { H) 2.24 - 2.36 (s, Mase found.

4Hy2.65- 272 {m, 2 ) 408 - 421 (m, 4 1) 521 {d, J=1.45 iz,
THY 535 (d, =124 Hz, | H) 711 (&, /=788 Hz, 1 H} 7.25 (6,
S 8% Mz, 1 B}

B
36411 (M1}
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"H NMR (400 MEz, CHLOROFORM-4) § ppm 0.88 - 0.94 (m, 2

&,{":Ls/\f‘/v H)L17- 124 (m 2 H) LA4 (5, 9 H) 161 (s, 3 H3 1.65(s, 3 )

7 { 242 -2.51 {m, | H) 7.17 {d, J=7.88 Hz, 1 H) 7.28 - 7.42 {m, 2 H)
%:j 7.58 (ddd, /=829, 6.95, 1.14 Hz, 1 H) 7.68 (4dd, /S~B.40, 6.95,

11.24 Bz, 1 H) 8,57 (d, /~~8.25 Hz, 1 H}

Mass found:
488.08 (M~1)

"H NMR (400 MHz, DMSO-dg) b ppm 0.84 - 0.91 (m, 2 H) 112«
O
'Br’(, s ¢ 1.19 (m, 2H) 2.54 - 2.61 (m, 1 H} 399 ¢d, f=1 45 Hz, 2H} 7.16
o #ass found;
2 ] {4, ~7.88 Hz, | H} 7.44 (&, J=T A6 Bz, } H} 7.5 - 7.76 {m, 2 H)
{ 404.5 (M+1)
7.15 (td, S=7.62, 1.14 Hz, 1 K) 8.59 (4, /=8.50 Hz, 1 H) 12.94 (br.
5., 1 H}

&w s}é{oﬁ THNMR {400 MHz, DMSO-dy) § ppm 0.88 - 0,93 {ms, 2 H) 1.15 -
o 120 e, 2H) 160 (8, 3 H) 162 {s, 3 H) 2.55 - 2.64 (1, | H) 7.09 |Mass found: A

?/‘j {d, J=8.05 Hz, { H) 744 (d, /=7.05 Hz, 1 H) 7.63 - 7.73 ¢mm, 2 H) 1422.10 (M+1)

773779 {m,  H) 8.60 (d, A~B.2% Hz, | H} 13.17 (br. s, 1 H)

'H NMR (400 MHz, CHLOROFORM-d} b ppro 0,88 - 0.95 (m, 2

M, H) LB - 1.27 ¢m, S H) 1.95 - 2.20 (m, 2 H} 2.25 - 242 (m, 2 H}
b 243 - 2.52 (m, } H) 2.75 - 2.87 (23, 2H)} 4.1} - 4.18 {m, 2 H) 7.21 |Mass found:

' i (d,F-8.00 Hz, 1 H) 7.33 - 7.38 (m. 1 H) 7.38 - 7.43 {m, | H) 7.61 [472.03 (M1 1)

(ddd, J=8.29, 6.95, 1.14 Hz, | H) 7.70 (dad, J=8.40, 7,05, 1.14

Hz, | H) 8.58 {d, /~8.29 Hz, | H)

10A NIA

"H NMR (400 Mz, McOD}) 6 ppm 0.86 - 0.94 (o, 2 1) 1.17 -
- 1.37 {mm, SH)Y 1.92 - 2.04 (m, 1 H) 2.05 - 2.15 (o, 1 H) 2.15 - 2.26
Gm, 1 H) 231 - 2.42 (m, § H) 2.55 (11, J=8.37, 5.42 Hz, | H) 2.69 -|Mass found;
2.81 {m, 2 H) 3.64 (g, /~7.05 Hz, 2 H) 7.34 (& J=8.00 Hz, 1 H)  [444.02 (Mi+1)
745 -7.52 (5, 2 ) 7.64 {dad, J=8.34, 7.00, 1.24 Hz, | ) 7.73
(ddd, J=8.40, 6.95, 1.24 Hz, | H) 8.65 (d, J=8.50 Hz, | 1)

0B NTA

o 1 NMR (400 MEHz, DMEO-J6) & ppin 1.55 - 1.86 (m, 4 H) 2.28

” 3 (6,3 H) 2.67 (8, J=6.32 Fiz, 2 1) 4.01 (d, /5 80 Hiz, 2 1) 7.07 (4, |Mass found:
<}O /=788 Bz, | H) 7.20 305.05 (M+1)

{4, ~8.00 Hz, T H) 8.70(s, 1 H) 1292 (br. s, 1 H)

; - 1H NMR (400 MHz, DMSO-d8) b ppm 116 (¢, =705 Hz 3 H)

? "S/“{:‘/ 153180 (m, 4 H) 189 (5, 3 H) 211220 (2 H) 224 (5,3 {Mnos foumet:

i M) 2.59 -2.65 (m, 2 H) 4.06 - 4.19 (m, 4 H) .11 (s, 1} H) 8.65 (s, 1]346.09 (M+1)
1

N
5
/
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1H NMR (400 MHz, DMS0-d6} 6 ppm 1.19 {r, J=7.15 Hz, 3 1)

=t
L »‘SWW 166 (or. 5. 2H) 172 186 (w, 2H) 228 (5, 3H) 267 (L =622 |
26 | © Hz, 2 H)3.99 - 112 (m;z) B
4,18 (m, 4 H) 7.07 (4, /=7.88 Hz, | H) 7.20 {d, /=7.88 Hz, | H) "
8.70 (s, 1 H)
E;‘? ?’WOH 'H NMR (400 MHz, DMSO-de} § ppm 1.59 - 1.78 (m, 4 H) 1.89 Mass found
238 10! :
27 (s, 3H) 207 (1, /=6.12 Hz, 2 H) 2.24 (5, 3 K} 2.58 - 2.65 {m, 2 H} >
318.08 (M+1)
4.06(s, 2H37.11 (5, L H) 8.64 (5, 1 H) 12.92 Gr. 5., L H}
P qou *H NMR {400 MHz, DMSG-d,) § ppm 1.59 - 1.82 (m, 4 H) 2.22 -
» i N 236 (m, 5 H) 267 (¢ J=6.32Hz, 2H) 401 (@, /=580 He, 2 H)  [Mass founc: |
- m 7.07(d, /~7.88 iz,  H} 7.20 (4, =809 Hz, LE) 870 (s, 1 H)  |304.05 (M+1)
\(\/ 12.92 (br. 5., 1 E)
N oH
. ANM“\&; 'H NMR (300 MHz, DMSO-dg) 8 ppm 2.02 (s, 3H) 3.52 ¢, 2 |Mass found:
Dt H) 7.60-7.92 (m, 3H) 8,22 (4, | H}8.56 (d, L) 8.84 (¢, 1 Hy  [301.10 (V=1
R, &
,E}\Sq‘*’ I NMIR (400 MEz, DMSO-dg)  ppm 192 {br. 5., 2 1) 2,18 (s, 3 Mo found
A58 TOunE:
32 ‘,)I ° H)225-237 (@ 6 )15 (/=726 Ha, TH) 722 Gron 1 WD | et
\r 735 d, J=6.84 Hz, L H) o
Wy
. ’N%s’\qf“ ' MMR (400 MELz, DMSO-ds) § ppm 1.92 (5, 2 H) 2.15 (5, 3 ) [Mass found:
o 7.38 - 7.72 (tn, 3 H) 7.78 - 7.84 (m, 1 H) 284.00 Q+1)
N3
AR
.y N s’*ﬁ” 'H NMR (400 MHz, DMSO-d) 8 ppsm 1.94 (br. 5., 3 F) 2.07 (5, 3 {Mass fonnd:
H) 238 (s, 3 H) .14 - 7.26 {m, 2 H) 7.30 (s, 1 E}) 278.07 (M+1)
- T NRMR (400 MEiz, DMS0-ay) 3 ppra 2.07 (5. 3 B 387 (4.
- w@“%sf\gfﬂ J=3.11 Hz, 2 ) 3.80 (s, 3 H) 7.13 (44, J=7.62, 1.14 Mz, | H) 7.30 [Mass found:
‘ @"\ {d, J=8.20 Hz, | H) 7.35{dd, J=1.67, 1.66 Hz, | H) 7.53-7.60  |280.02 (M+1)
{m, 1 H)
N"l‘: w
" f‘iw_%s/\x‘() YH NMR (400 MEz, DMSO-ds) § ppm 1.93 (s, 6 H) 2.05 (5,3 B} ‘Mass found:
™ 3.70 or. 6., 2 H) T.28- 734 (s, 2 H) 736 - 742 (m, 1 H) 29807 (M+1)
"H NMR (400 MHz, DMSO-dg) & ppm 6.9 - 0.65 (e 3 1) 1,13 -
b
w&%\s’“gr’“/ 1.24 {m, SH) 254 - 2.64 {m, 1 H} 4.01 (d, J=1.45 Hz, 2 H) 4.07 - Mass ound
46 im 4.17 (m, 2 H) 7,48 (4, 57,67 Hz, 1 H) 7.53 (d, /=788 LIz, | H) Bézsze"m W€

772 (14, J=7.62, 1.14 Hz, 1 H) 7.76 - 7.83 (1, 2 H) 8.34 (br. 5., 2
H} 8.62 (4, /<829 Hz, 1 )

BS



TH NMR (400 Miiz, DMSO-ds} 6 ppm 0.78 - 0.92 (m, 2 H) 1.16
%M”}s«"\{:" (dd, J=8.50, 2.07 Hz, 2H) 2.54 - 2.59 (m, 1 H) 3.71 (s, 2 H) 5.75 Mass fousd
4 (8. 2H) .23 (d, J=8.00 Kz, 1 H)7.38 - 7.44 (m, 1 H) 746 -7.52
341.03 (M+1)
%O {m, 1 H)7.60 - 7.67 (m, 1 H) 7.72 {add, /=8.40, 6.95, 1.24 Hz, |
H) 8.56 (d, #=8.50 Hz, | H)
N s)\f’”/ TH NMR (400 Milz, DMSO-de} 6 ppm 0.80 - 0.56 (m. 3 H) 1.08 -
" ; 3 1.24 (o, S HY 1.39 - 1.49 (mn, 3 H) 2.56 - 2.64 (m, 1 H) 4.00 - 4.13 [Mass found:
(iD {m, 2 H} 4.22 (dq, /=16.35, 7.20 Hz, | H) 7.44 - 7.56 (0, 2 H)  1383.07 (1)
7.66 - 7.82 (rn, 3 B) 8.26 (br. 5., 2 H) 8.62 {d, /=8.50 Hz, 1 H)
YH NMR (400 MHz, DMSO-dg) 8 ppm 0.80 - 6.53 (m, 2 1) 114 -
MT%/H;’“ 122.(m, 2 ) 135 (/746 He 3H) 2155262 6 1 DDD- |
45 ?:) 399 (m, 1 H)6.39 (br.s., 2 H) 7.25 (1, /~7.57 Hz, 1 H) 7.93 (4, 355.07 Q1)
J=7.67 Bz, 1 H) 7.55 (4d. /=7.67, 2.28 Hz, 1 H) 7.61 - 7.68 (m, 1
H) 7.70 - 1.77 (m, 1 H) 8.58 (d, J=5.50 Hz, | H)
{JQ}M "H NMR (300 MHz, CHLOROFORM-dy § ppr 1.23 (, 3 H) 3.20 _
st 17 A (g 2 F1) 4.03 (s 2 H) 5.01-5.43 (um, 2 ) 7.07.7.65 (s, 4 1) 8.0 2o Found
f 346.0 (M+1)
8.22 (m, 2 H)
Bt "
o R‘ﬁg"k‘ﬂ % 'H NMR (300 MHz, DMSO-dg} & ppm 2.75 (5, 3 H) 4.02 {s. 2 H) {Mass found:
@ 695~ 738 (m, 1 H) 7.50 - 8.21 mm, 5 H) 350.0 (M+1)
et
o F)"(»fg“‘s’“‘;% 'H NMR (300 MHz, DMSO-d¢) & ppm 1.50 — 1.82 (m, 4 H) 2.18 [ Mass found:
~2.35 (m, 4 H) 2.64 (5, 3 H} 7.02 - 7.71 {m, & H) 3531 (M~1)
TH NMR (400 MLz, MeOD) & pprm 0.85 - 0.54 {m, 2 F) 1.16 -
F%“}S/{“ 1.26 (0, 2 H) 2.02 (s, 1 H) 248 - 2.59 (m, 1 H) 4.06 (bs. 5., 2 H) foss found:
56 £.70 - 7.03 (m. LH) 7.22 (4, J=8.29 Hz, 1 H) 745 (d, J=7.46 Hz,
1 H) 7.54 - 7.66 (m, 2 H) 7.68 - 7.75 (m, 1 H) 8.63 {d, J=8.50 Hz, 376406 (D)
1 H)
. M TH NMR (400 MHz, DMSO-d,) & ppm 1.20 (t. 3 H) 2.16 {5, 3 H)
o T 2.77 5,3 Hy4.10 - 426 (tn, 4 H) 7.00 (4, J=7.88 Hz, 1 K} 7.08 - Mass found: | _
m 738 (m, 1 H) 7.54 (s, | H} 7.58 - 7.72 (0, 2 H} 6.14 - 820 (m, 1 |362.05 (M=1)
)
A "H NMR {400 MHz, DMSO-dy) 6 ppm 2.15 (3, 3 H) 2.76 (3, 3 B)
o | WS 402420 (m, 2H7.00 (4, 72788 Hz, 1 H) 7.09 - 7.37 (m, 1 Hy [Mass found: B
75465, 1 H) T.58 - 771 (s, 2 H) 8.16 (d, /=7.67 Hz, 1 H)13.03 1364.04 (M+1)
(br. &, 1 1)
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{d, <240 Hz, L H) 7.20 (d, J=7.67 Hz, 1 H) 7.28 (84, /=933,
ZAGHz, TH) 748 (4, S=7.67He, | H) 853 (,/~9.33 Bz, 1 H)

o *H NMR (300 MHz, DMSO-d,) & ppe 4.04 (s, 2 H} 7.19 (d, 1 I [Mass found:
695~ 738 {m, 1 H) 7.50 ~ 8.21 (m, § H) 353.9 (M+1}
—/ |'HNMR (400 Mz, DMSO-dg) 6 pom 1.17 - 1.25 (m, 3 H) 1.60 -
66 m"g}f‘% 1.72 (m, 2 B) 1.78 (quin, /=6.12 Hz, 2 1) 2.05 - 2.6 (m, 1 H)  Mass found: 5
(:p 228 » 2.40 (m, 4 H) 2.69 (1, ~6.32 Hz, 2 H) 4.12 - 4.29 {m, 4 H) 1400.08 (M=1)
722930 (m, 2 5)
T T WMR (400 MHz, DMSO-g) 8 ppm 1.60 - 172 (m, 3 H) 1.78
o NS lquin, J=6.01 Hz, 2H) 2,10 (b, <1674, 593 Hx 1 H) 206 - [Mass found: |
2.4 ., 4 H) 2.69 (1, J=6.22 Hz, 2 H) 4.08 - 423 (m. 2B} 721 - 137201 Ov+1) |
t 729 (e, 2 H) 13.09 (or. 5., 1 H)
- . H MR (400 Miz, DMSO-dg) 5 ppm 0.84 - 0.91 (m, 2 H) 1.12 -
SN 1.19 (m, 2 H) 2.53 - 2.61 (m, 1 H) 3.64 (s, 3 H) 4.06 {d, J=3.73
Mass found:
& | Y Hz, 2 H) 7.15 (d, J=B.00 Hz, 1 H) 7.45 (4, J~7.67 Hz, | H) 7.61 - 4152 (1)
7.7 €m, 2 H) 7.75 (td, J=7.62, 1.14 Hz, | H} 8.5% {d. J-8.29 Hz, B
B
[y o
o sy 'H NMR (300 MHz, DMSO-dg) § ppm. 2.78 (s, 3 ) 3.84 (5, 2 H) |Mass found:
7.124d, 1 H) 7.527.78 (m, 4 H) 821 (4, 2 H) 3778 (M+1)
“H NMR (400 Mz, CHLOROEORM-d) & pom 1.48 (5, /~1.46
N
,,Awkgf‘ Hz 3H)324 (6, /=760 Ha, 2H) 396 (5, S W) 408 (bt |
3 ; Hz, 2H)7.23-7.28 THY7.39 ~ 7.44 (m, } H} 7.30 44, J=7 .45 A
g ™ (e, (o, § ) 7.50 (4, 405.95 (M+T)
Hz, 1 H) 7.60 {ddd, /=8.29, 6.95, 1.1 Bz, 1 H} 7.64 - 7.70 (m, 1
H) 8.21 (d, J~829 Hz, | E)
B~
mr-i’u,,%s/\(:” "B NMR {400 MHz, DMSO-dg) & ppmm 1.40 (&, /<7.57 Hz, 3 H) o found:
74 1.22 (g, J=7.46 Hz, 2 ¥) 4.01 {d, J=1.66 Hz, 2 1) 7.17 (4, J=8.00 391.92 (M1
3 Hz, 1 H) 7.58 - 7.77 (on, 4 H) 8.30 (4, J=8.50 Hz, 1 H) ' )
- P "H NMR {400 WHz, DMSO-dg) 5 ppm 0.81 - 6.93 (m, 3 H} 1,10 -
A8 1.24 (m, 5 H) 2.58 (1, /=8.42, 5.47 Hz, | 1) 3.98-4.16 (. 4 H
¥ “r\sf‘f ¢ B (et 4 B Maoss foand:
% N 717 (& FR.09 Ha, | ) 746 (4, )7 46 iz, TH) 762772 6m, | oy [
2 H) 7.77 (dSd, J=8.34, 7.00, 1.24 Hz, | H) 8.61 (4, /828 Hz, 1 |
. H
prare o 'H NMR (400 MHz, MeOD) b ppm 0.83 - 0.01 (m. 2 H) .96~
Pt
% @] 1.24 (m, 2 H) 2.02 (s, 2 H) 2.43 - 2.55 (m, | H) 3.93 (s, 3 H) 6.47 | Mass found:

B
433,96 (d+1)
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82

TH NMR (400 MHz, MeODY 8 ppam 1 45 (¢, J=7 46 Hz, 3 HY3.22
€q, /=760 Hz, 2H} 3.83 (5, 3 H) 3.89 - 4.14 (m, 2 H) 649 (8,

=2.49 Hz, 1 H) 7.33 (44, =0.33, 2.49 Hz, 1 H} 7.38 - 7.46 (o, |
H) 7.47 - 7.54 fm, 1 H) 8.20 (4, /~6.33 Hz, 1 H}

Mass found:
421.95 (MF1)

&5

"H NMR (400 MHz, CHLOROFORM-d) & ppm 0.85 - 0.96 (m, 2
Hy 136 - 131 (m, 5 H) 134 - .71 (n, 3 BD) 2.47 (¢, /=8.50, 549

{6, =715 Hz, 1 ©}7.32- 7.43 (m, 2 H) 7.57 - 7.65 (m, 1 H) 7.66
-4 {m, L H 8.54 - 861 (m, 1 H)

Hz, 1 H}4.09 - 423 (m, 2 1) €.53 (gd, /=7.22, 4,66 Hz, 1 H) 7.24

Mazs found:
446,00 (M+1)

86

"H MMR (200 MHz, CHLOROFORM-d} & ppm 0.8 - .96 {m, 2
H) LI8- 126 (m, 2HY LS - 162 G, 3 W) 2.48 (1, =0 47,542
Hz, 1 H) 4.35 (dq, /=14.67, 7.27 Hz, 1 H) 7.23 (dd, J=11,20, .29
Hz, 1 H) 7.35 « 7.44 (m, 2 1) 7.64 (m, J=6.40, 6.95, 1.45, 1.45
Hz, | H) 7.69 - 7.77 (m, | B) 8.60 (dd, /=8.20, 5.60 Hz, 1 H)

Mase found:
417.97 (M+T)

88

TH NMR 400 MHz, DMSO-de) & pprn 0.87 - 0.94 (m, 2 H) 1.15 -
1.21 (m, 2 H) 141 (s, 9 H) 2.55 - 2.63 (m, 1 H) 2.93 (d, /=270
Hz, 2 H) 7.1€ (4, J/=8.08 Hz, 1 H) 747 (d, J=7.67 Hz, 1 H) 7.66
(d,/=7.67 Bz, 1 H) 7.68 - .72 {m, | H} 778 (ddd, J=8 40, 6.95,
1.24 Hz, 1 H) 8.62 (4, /=8.50 Hz, | H)

Mase und: -
460.01 (M+1) |~

89

TNMR (400 Mz, CHLOROFORM-) § ppr 1,03 {1, J=7.15
¥iz, 3 H) 1.50 (5, J=7.46 Hz, 3 H) 1.62 (s, 3 H) 1.66 (5, 3 H) 3.25

g, J=7.53 Hz, 2 H) 4.06 - 4.14 (m. 2 HY 7.16 (d, /=850 Hz, 1 H)
1136 (6, J=7.67 Hz, 1 B) 7.50 (4, J=7.46 Hiz, | H} 7.57 (d4d,
L=g.34, 7.00, 1.04 Hz, | B} 7.66 (ddd, /=8.45, 7.00, 1.35 Bz, 1 H)

821 (&, J=8.50Hz, 1 H}

bMass found:
448.02 (M)

ob

-
A I

~

"H NMR (400 MHz, DMSCdgy 6 ppm 1.3 - 1.44 (m, 3 H) 1.50
{s,3 H) 1.54 (5, 3 H) 3.22 (qd, /=743, 4.04 Hz, 2 H) 7.04 (d,
J=1.67 He, L H) 7.58 - .67 (m, 3 H) 7.68 - 7.75 {m, 1 H) £.29 (4,
J=8.29 Hiz, 1| H) 13.09 (br. 5., 1 H)

Winsg found: A
4£19.99 (M+1)

Exzomnle 13: In vitro metabolic stabllity
[08382] In wiro metabolic swbility was asesssed in rat end bumas Hver microsomes (RIM/HLMY. The
inenbation mixer contzined the following: 1uM tesi compound, Tmg/ral. HIM/RILM, 100;mM
potasshun phosphate buffer at pH 7.4, 1M NADPH #nd SmM MeCly. This mixturs was
preincubated for 3 min before the 30 minute incubation a1 37'C. The reaction was initiated with the
addition of NADPH and terminated by the addition of exual vohume of acetonitrile with nternal
standard. Incubation samples without NADPH were nsed as control samples, After voriexing and
centrifugation, the suprastent was injected ooto LC-MSME for auantitation,
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100353] The compound prepared in example 3E above, (2-(5-bromo-4-(4-cyclopropylnaphthaten-1 -yi-4H-
1,2 4-triazol-3-ylthic)-2 -methyipropancic acid) was examined according to this provedure and the

results shown in the wbie below.

g Liver Microsome Stability
€ % Remaining
Exanmple 38 Humag Rat
R

A sy
0
97 4 2% 98 +0.1%
VAN

Example 14; Methyl I-(5-brome-4-(d-cycloprepyinsphthalen-1-y)-4H-1,2 d-iriszel-3-vithio)acetaty

&,N “ u/:. msm\r%
u,mw HEMD,, THECOM
BB
-Cyslopropyirapinbsieoe

{06354} Cwlopropyimageesium bromide (150ml, 0.5M in etrabydrofuren) was slowly added o a solution
of 1-bromonaphthsiene {10g, 30mmol) and [1,3-bis{diphenyliphosphine ypropane] dichloro nickel
(I¥) in tevahydrofuran {10mil) stired at 0°C, and the reaction mixture stivred 8t 700m lemperaiure
for 16 hours. The solvent was removed under reduced pressure and sthyl acetzie and aqguecus
ammonium chioride were added. After extraction, the organic layer was dried over sodium sulfste,
filieyed and concentrated under reduced pressure. The residue waa purified by silica gel
chromatography to yield .Cyclopropylnaphthatene (6.4g, 76%).

Cl{%%
1-Cyslopropyi-A-ritonsphinmene
{00355} Sodivm nitrite (30mL) was slowly added {over 2 hours) o F-cyclopropyinaphthalene (6.4g,

38manol) stirred at 0°C. The reaction muxture was stirred at 0°C for an extra 30 min and then slowly
poured into joe. Water was added, loliowed by ethyl acetate. After extraction, the organic layer was

2%



washed with aqueous sodiurg hydraxide (1%} and water, dried over sodium sulfate, filtered and
concentrated under reduced pregsure. The residae was purified by silica el chromatography w

yield |-cyclopropyl-4-nivonephthalens (5.2g, 64%;).
1%

%

FAminec-4-cysiopropyisaphthaicar

{08356] A sohwion of ~eyclopropyl~4-gitronaphthalene {5g, 23mmol} in ethanc! (200mL) was stirred under
hydrogen in the presence of P&/C (10% net, 1.8g). The resction mixture was shaken overnight,
filiered over celite, and concentraied vnder reduced pressuce. The residue was purified by silica gel
chromatography to yield 1-amino-4-cyctopropylnaphhalene (3.1g, 73%).

Wy

1-Cyrlopropyl-i-isothiocvanaonephiivlens

{0B387] Thiophosgene (1.1g. 9.7mumol} wag added (o & stirrsd sobution of l-amino-4-
cyclopropylnaphthatene (1.8g, 9.7mmol) and diisopropylethylamine (2 eq) in dichloromsthane
(50mL.} at 0°C. The reaction mixture was stirred for § min ai 0°C and then equeous HCI (1%
solution) was added. The organic layer was separated, washed with brine, dried over sodharn
sulfate, filtered and the solvent removed under redoced pressure. Hexane was added, and the
resulfing precipitate was filtered. The solvent was svaporated to yield }-cyclopropyl-4-
isothiocyanatonsphthalene {1.88g, 86%).

N;N’{?:‘;\s«

5-Amming-4- 1 cyclopropy:naphthalon-4-yT)-4H-1,2, 4-wriaznbo-}-thict

{08358} A mexture of areinoguanidine hydrochloride (3.18g, 2ommol}, I-cyclopropyi-4-
iscthiocyanatonephthatene (3.24g, 14mmol) and diiscpropylethylamine (3 eq) in DMF (20m}l.) was
stirred at 530°C for 15 hours, The solvent was removed under reduced pressure, tolueoe added, and
the solvent was evaporated agatn. Sodium hydroxide solution (2M, 30mL) was added and the
reaction mixture heated at SG°C for 60 howrs. The reaction mixture was filtered and the filwate
newtralized with aqueons HC 2M). The mixture was re-filtered and the solvent removed under
reduced pressuse. The residus was purified by silica gel chromatograpby © yield S-amino-4-{1-
cyclopropyinaphthalen-4-y1}-4H-1,2 4-triazole-3-thiol (2.0, 40%).

A wtﬁn}ksf-.]:)w
Y

Al
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pethy! 2 S-amino-4 < [ cyelopyinapinthalen-4-yip4H-1 2 4anazon d-vithioeasre
003591 Methyi 2chloroacetate (0.73mL, 8 3mmol) was added deopwise over § mins 1o & suspension of 5-
amine-4-{ 1 -cyclopropylnaphthalen-4-y[}-4H-1,2 4-triazole-3-thicl {2.24g, 7.9mmol) snd potassium
catbonate {1.21g, 8.7mmol) is DMFE (40mL) at room temperatere. The reaction was stirred at room
temperature for 24 b and slowly poured into a stirred ice-cold water solution. The tan precipitate
was sollecied by vacuum filtsation and dried under high vacuum at 50°C for 16 h in the prosence of
P20 to yield methyl 2-{S~amino-4-(1-cyclopropyinaphthelen-4-yh)-4H- 1,2 4-trizzol-3-

yithio)acetate (2.24g, 80%).
et
e

Metbyt 2-(5-bromo-4-( L -eychkopropylosphibalen-d.yii-4H-1,2 4-trinzei-3-yithiokcetste

Rbo

{06364 Sodfum nitrite (2.76g, 40mmol) was added to » soludon of methyl 2-{5-amino-4-(1~
cyelopropyinsphthaten-4-y1)-4H-1,2, 4-triazol-3-ylthio)acetate (0.71g, 2mmol) and
benzyhriethvizmmonium chioride (1.63g, émmol) in bromoform (10mL.). Dichloroacetic acid {(0.33
mkb., 4 mmoly was then added and the reaction mixture stisred af room temperature for 3 b The
mixture was directly loaded onto 3 7-inch cobumg of silica gel, packed with dichloromethane
(DO, The columt was first chated with DCR untif all bromofors ehued, then ehuted with
acctone/DCM (5:95) to give methyl 2-(5-bromo-4~1-cyclopropyinsphthaien-4-y)-4H-1,2 4-rinzol-
J-yithio)acetats (713 mg, 83%;).

Example 15: 2-(5-Bromo-4-{1-cyclopropyinaphthaien-d-yir4B.1,% 4-trigzol-3-vithio)acetic acit

Ny n-»

v
ﬁf/l\N/\$/ﬁ(m

@? e %

{60361} A sohution of lithium hydroxide (98mg, 4. lmumol) in water (30mL) was added dropwise over 5
mins 0 3 solution of methyl 2-{5-bromo-4-(1-cyclopropyinaphthalen-4-v1}-4H.1,2 dotrizzol-3-
vithioYacetate {prepared as described in example 1 gbove; 1,14p, 2.7mmol) in ethanol (10mi.) and
THF (10mL} at 0°C. The mixturs was stirred at 0°C for o farther 45 mins and then neutradized to
pH 7 by the eddition of 0.5N HC! eolution &1 0°C, The resuhing mixture was concentrated in vacuo
to Y5tk of its ariginal volume, then diluted with wirter (~20mL) snd scidified 1o pH 2-3 by the
addition of §.5N HCl to produce a sticky solid. (If the product comes out as an oil during
acidification, extraction with DCM is recommended.) The e solid was collecied by vacwum
filwration and dried under high vacuum a4 50°C for 16 b in the presence of PoOy to yield 2-(5-
bromo-4-{ }-cyclopropylnaphtialen-4-yi»-4H-1,2 4-riazol-3-yithiclacetic acid {1.02g, 2%

Example 16; Sodium 2-(S-brome-4-(4-cyclepropylasphibaien- §-v1-48. 1, 2 4-triawel-3-vithio)acetnte

v
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1883621 Aqusous sodive bydroxide sotution (1M, 2.0ml, 2.0mmol) was added dropwise over 5 mins to ¢
golution of 2-{5-bromeo-4-{ 1 -wyclopropyinaphthaiea-4-yh-4H.1,2 4-triazol-3-vithiojacetic acid
(810mg, 2.0mmol) i ethenct (10mL) at 10°C. The mixwre was stirred &l 10°C for a further 10
ming, Voluile solvents were removed in vacuo to dryness to provide sodinm 2-(5-bromo-4-4{4-
cyelopropylnaphthalen-1-y[-41- 1,2, 4-triazol-3-yithiojmcetate as a solid (850myg, 100%).

& Na*

Exsmule 17 Potussivin 2-(5-bromo-4-{4-cycloprepyinaphibaten-1-yi}-4H-1,2,4-trinzol-3-yithic}acesais
NN B~
Ort

B N8 Br N}\S
o KOH (ag) |
A LN

[68363] Aqueous potassiumn hyvdroxide solution (1M, 2.0mL, 2.0mmol) was sdded dropwise over 5 mins o
a solution of 2{5-browo-4{ I -cyclopropyinaphbthalen--yi}-4 H-1 2 4-triazol-3-yithio)acetic acid
(81Gmg, 2.0mmo?l} in ethanol {14mL} & 10°C. The taixtrs was stirred at 10°C for 3 forther 10
mins. Volatile solvents were removed in vacue w drypess 1o provide potassium 2-{3-bromo-4-{(4~
cyclopropylnaphtimien- 1 -yI-4H-1,2, 4-triazol-3-vithiojeetale »s a solid, (884mg, 100%).

Exsmpte 18: 2-(8-bremo-4-{1-cyclopropvinsphthslen-dyit-dH-1,2 d-trinzot-3-yithio)- N~
bydroxyacetamide

sr/{u)\s’”ﬁfm m.,t--oﬁ m.«j\ Asﬁrww

R&K’)H

Y
[38364] A solwion of 2-(5-bromo-4-{ 1-cyclopropyloaphthalen-4-yi-4H-1,2 4-triazol-3-vithio Jacetic avid
(1.0mmol} in THF (2ml) and methanc! (2mL) i added to 2 soluton of sodium hydroxide (Smmol)
and S0% sapeous hydroxyl amine (2 ml). After stieving for 1 Jr at roomn temperature, water (4 mL}
is added and the volatile solvents removed in vacuo. The solution is then neutralized 1o pH 7-8 by
addition of HCI (3N}, and the resuiting precipitate isolated by flration to provide 2-{5-bromo-4-{1-
eychopropylnaphihalen-4.y1)-4H- 1,2 4-triazol-3-yhihie)-N-hydroxyacetamide.
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Example 19; 2-(S-bromo-d<{1<cyclopropyinaphtialen4-yir4B-1,2 4-triazol-3-yithio)} NIR* R®)-
sretamide

N-p

3 e ?MM e
Br/QN Y oK M\‘LR* &Anﬁ‘s’\r"‘n“’
o o

2 —

{09365} Phosphorus oxychioride (2.6mmol) s added dropwise over 5 ming o & solution of 2-{(5-bromo«4«(i-
cyclopropylnsphthslen-d-ylp4H-1,2 4-wriszol-3-vithiojacetic acid (2. 2mmol) and amine (NFR*R™;
2 2mmoly in pyridive (22mL) at 0°C. The mixture is stirved at 0C for a funther | hour and then
quenched by sddidon of water (1ml. Volatile solvenss are removed in vacuo and DUM (200wl
added. The organic phase is washed with water (1x30mL)}, satrated sodium carbonate solstion
{1x56mi) and brine (1x50mi}, dried over Na, SO0, and concenirated to dryness. Ethanol and water
sre added w0 producs a solid which 15 coliccted by filtration. Additional produst is recovered by
extraction of the filtrate with DM, The combined product is comcentrated, dried and puzified by
column chromatography (scetone/DCM eluent) w provide 2-(5-bromoe-4-( I-cyclopropyinsphthalen-
4-y1)-4H-1,2 4-triazot-3-ylthic)}-NER ™ B*)-scetamide.

Exsmple 20: 2-(2-(5-Bremoe-4-{(4-cyclopropylneplithalen- I-y1-4H-1 2 4-trinzor-3-

vithiojscetamidolncetic acld

N-N N-N O

O
&/&nﬁ\s/\n’ OH H"&\}\om Br/an’\&‘s/ﬁrg\/ﬁ\aw.
o 0 T o
A\ A\

100366} Giycine eyl ester bydrochloride (0.21g, 1 48mmol), Lethyl-33-
dnethylaminopropylicarbodiimide bydrochioride (0.36g, 1 86mmol}, 1-hydroxy-7-
azsbenzotriazole (.25g, |.86mmol) and 2 6-lutidine (0.43mL, 3.71mmol, 3.0) arc added 1o a
solution of 2-(5-hromo-4-{d-cyclopropylnaphihalen-1-yi}-4H-1 2 d~riazol-3-vithio)acstic acid
{0.5g, 1.24mmol} in dichloromethane (6.18ml.), and the pxxture ig stirved at room temperature for
18 howrs. Purification by SGC (0-100% EtCAc/Hexanes} affords 2-(2-(5-bromo-d (4~
cyclopropyinephthalen- 1 -y1-4H-1.2 4-triszol-3-yithiojacctamidolacetic acid.

Example 21: 2-2-{5bromo-4-{4-cycloproprinaphibalen-t-yi-45-1.2 4-tringol-3-
yithio}scerarmide)ncetic acid

B o = &
H H
Bro NTOTBT Oy Okl 8 w8 OH
B LioH fac) Y

L — O
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(06367} Agueous lithium hvdroxide sofution {1M, 0.8 ml, 0.8 mmol} is added to a solution of ethyl 2-(2-(5-
bromo-4-{4-cyciopropyinaphthalen- | -yip4H«1 2 4-triazol-3- yithicjecetamido)acetate (6.4 mmol) in
3:1, THF/H,0 (1.6 mL} and the mixmyre stirved Jor 18h 4t room temperaiure. The crude rescrion
mixture is concentrated and ecidified with squsous HCL(IM, 1 2ml) and then is extracted withy
ethyl acetate (3x3 mL). The combined organic extracts are dried (sodtum sulfate), filtered and
concentrated 10 provide 2-{2.{S-bromo-4-{4-cyclopropyliaplithaten- 1 -yir4H-1,2 4-triazol 3«
yithiojacetamidojacetic acid,

Exapeple 12 Methyl 2-Q2-(5-browme-4-(1-cyclopropyinsphthslen-4-yi}-48-1,3 4-triarel-3-

yithis)acetamido propancais

’{ )\$"\g(m N’"j"\m gt s’\gf ‘KLDM
| g

e N lg

68368 Alanine neethyl ester hydrochlorids (1.48mmotl), t-ethyl-3-(3-dimethylaminopropyljcarboditmide
hydrochioride {1.86mmol), )-hydroxy-7T-azsbenzotriazole (1.86mumol) and 2.6-lutiding {(G.43ml.,
3.7imumol) are added o a solution of 2-(5-bromo-4-{4-cyclopropyinaphthalen- 1 -y[3-455-1,2 4-
wiazol-3-yithiclacetic scid (0.5g, 1. 24mmol) in dichioromethane (6.18rmL). The mixture is stirred at
room temperature for 18 hours and thea purified by SGC (6-100% EtQacHexanes).

Example 23z 2-(1-(5-Brome-4-{4-cyclopropyinaphthalen. 1-y1-4H-1.2 4-rrinzel-3-

vithiojscetamidolpropancic acid

N~N Nt

0
Ay Lot f“&/\g T
CG <
A

[80369] Aqueous lithium hydroxide solution (1M, 0.8 mL, 0.8 mmol) is added w a solvsion of methyl 2.(2-
(5-bromo-4-{lcyclopropyinaphthulen-4-yi)-4H-1,2 4-wiazol- - ylhicjacetamido)propanoate (0.4
meeel} in 311, THF/H,0 (1.6 mL) and the mixtase stivred for 181 at room temperatuse. The crude
Teaction mixture 1§ concentrated] and acidified with agueous HCL. (1M, 1.2mL) and then is exuacted
withy ethyl acetate (323 ml.). The combined organic extracts ave dried (sodinm sulfais}, filtercd and
concentrated to provide the desired product.

Example Z4: Methyl 2-(2-{8-bromo-4-{Lcyclopropyinaphthalen-d-yD-4H-1,2 4-trinz el-3-yithio}
pcetamido)-S-phenvipropanonte

‘? ) M%m ‘TW%
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[80378} Pheaylalanine methy] ester hydrochloside (1. 48mmol), 1-ethyvi-3-(3-
dimethylarsinopropyl)carbodiimide hydrochloride (1.86manod), 1-hydroxy-7-azabenzotmazole
{1.R6mumol) and 2 6-lutidine (0.43ml., 3.7 memnod) are added to & solution of 2-(5-bromo-4-{4-
cyclopropyinephihalen- 1 -yi}-4H-1,2 4-triazol-3-vithioYacetic acid {0.5g, 1.24mmol) in
dichioromethane {6.18mL). The mixture is stirred 2 roomn temnpersture for 18 bours and then
purified by SGC (0-100% EtOAcHexanes).

Exzample 28: 2-(2-{5-Brome-4-{d<ydepropyinaphthalen- L vyl4H-1,2 d-trinze}-3-ylthic)acetamido)-3-

phesyipropansic acid

A % % PN
$A ‘:Ei‘”" I I

{66371 Aqueous lithium hydmx,&dc sofurion (IM, 0.8 mi., 0.8 mxmi} is added w a solution of methyl 2-(2-
{5-bromo-4-{ 1 -cyclopropylnaphthalen.d-yij<4H-1, 2, 4-winzol-3-vithio) acetamido)-3~
phenylpropanoate (0.4 mmol) in 3:1, THF/H,O (1.6 wmil) and the mixture srirved for 18k at voom
temperature, The crude reaction mixturs is concentrated and acidified with aqueous HCL (1M,
1.2} and then is extracted withy sthyl acetate (3x3 mL), The combined organic extracts are dried
(sodinm subfate), fikered and concentrated to provide the desired product

Exsmaple 36: Methvi 2{3H -fluoren-9-yDmethoxyicarbonylaming)-6-(2-{5-brome-4-{4-

cyclopropyinaphthaten-1-vii-dB8-1.1,4-triazol-3-vithiso)acetanddo yhessnsate

0
NN Oide tha
AL OH  HzN—(CHy) —?A /(\ )\ N—fcu-e,)—?.o
BN Ty * Nemoc S/T " WHFmoc
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(68372} Methyl 2-({(5H~fluoren-S-ylymethoxyjcarbonylamino}-6-aminchexanoate (N-¢-Fraoc-Lysine
(NH.}-OMe, 1 48mmeol), 1-cthyl-3-(3-dimethylaminopropylyearbodiisnide hydrochioride
{1 86ramol), I-hwdroxy-7-azabenzotiazole (1 .86mmol} and 2,6-hutidine (0.43mL, 3. 7immol) are
added to a sotution of 2-(5-bromo-4-(4-cyvciopropylnaphthaten- 1 -yTi-4H-1,% 4-trigzol3-
yithiolacetic acid (0.5g, {.24mmol} in dichloromothans (6.18mb). The mixiure is stirved 4t room
temperatare for 18 hours and then is purified by 8GC (0-100% EiCAc/Hexanes).
Ezample 27: 1.1 2-Dilydroxyethyll-4,5dibydresytetrabydroforen-3-vi 2-(5-brome-4-{4~
cyclopropyinaphthalen-1-yi}48-1,2 4-trinzel-3-yithiojmcotate
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{68373} Phosphorus oxychioride {2 4mmol) is added dropwise over 5§ mins to & solution of 2-(3-bromo-4-{i-
cyslopropyinaphthalen-4-yl)-44-1,2 4-miazol-3-ylihiojacetic scid (§10mg, 2 Ommol) in pyriding
{20ml) #t 0°C. The mixture is stisred at 0°C for & further 1 howr and then a sohstion of 1,2:5,6-Di-
Ceisopropilydene - U-D-glucofuranose {320mp, 2.0munol} in pyridine (5ml.} is sdded dropwise
over Smins. The mixture is stirred at 0°C for a fusther | hour and 1 hovr at 20°C and then is
quenched by addition of water (1ral). Volatile solvents are removed in vacuo and DCM (200mL)
added. The organic phase is washed with water (1x50mL), saturmed sodhumy earbonate solution
{1x50mL) and brine (1x50mL), dried over NasSO, and voncentraied to dryness. Ethano! and water
are added to produce 8 solid which is collected by filtration. Additionat product is recovered by
extraction of the firate with DCM. Combined product is concentrated, dried and purified by
column chromatography (acctone/DCM efnent). The combined solids are dissolved in acetic acid
{25mL.) snd water (Sml.) ixtars, hemted a1 §0°C for 3 howrs. Volatile solvents are removed in
vacuo. Fthsnot axd water are added 1o produce a solid which is coliscred by filuation.

Exsmple 28: 2-hydroxy-2-34.5-tribvdrogytetrabydrofucan-2-yijethyt 2-{5-brows-4-(4-

cyclopropylnaphthaien-1-viyp4H-1,3,4-trinzol-3-vithio)acetate

NN o N~
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oo 0 —
QI Q0 ”
A A

{09374] Phosphorus oxychloride {2.4mamol) i5 added dropwise over $ mins w a goluton of 2-{5-broxmo-d- I~
cyclopropylnaphthaten-4-yI-4H- 1,2 4-triazol-3- yithicjacetic acid (810mg, 2 Omeaol) in pyridine
£20mE) at 0°C. The mixture is stored oL 0°C for 2 further 1 howr and then 1,2-C-isopropilvdens —
C-D-glocofursnoss (440mg, 2.0manol} dissolved in pyridine (Sml) is sdded dropwise over Smins.
The mixtare is stirred at 0°C for & further 3 hours and 1 how a1 20°C and then quenched by addition
of water {ImlL) Volatile solvents are removed in varuo and DCM (200mL) added. The orgenic
phase is washed with water {1x50ml}, sawrated sodium carbonate sobution {1x30ml) and bring
{1x50ml,), dried over N, 50, and concentrated fo dryness. Bthano! and water are added to produce
s solid which is collected by firation. Additional product is recovered by exraction of the Hitrate
with DCM. Combined product is conventrated, dried snd purified by column chromatography
(azetone/DCM ehuent). The combined solids are dissolved in acetic acid {25mL) and water (3mL)
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rixture, Beated at 60°C for 3 howurs, Volatile solvenis are removed in vacwo. Ethanol and water ate
added to produce a solid which is collested by filtration,
Exsmple 29: 3-£2-{5-bromo-4-{(4-cyclopropvinaphthaien-1-yii-4H-1,2 L triszol-3-vithio)acetoxy)-2-
hydroxyprepyl cleste

] Ok
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18837%) Phosphorus oxychloside (2 dmrmod) ix added dropwise over 5 mins to a solution of 2-{5-bromo-4-{{~
cyelopropyinaphthalea-4-yi)}-4H- 1,2 4-rigzol-3-yithic)acetic acid (810mg, 2.0mmol) in pyridine
(20mL) at 0°C. The mixture is stirred at 0°C for a further | hour and then glyceryl monooleate
{71itg, 2 Gmaad} dissslved in pyridiae (Sml} i added droponise aver Sudns. The mixtare i
atirred at 9°C for & further 3 hours and } howr st 20°C and then quenched by addition of water
{1zl). Volatile solvents are removed in vacuo and DOM (200m]) sdded. The organic phase is
washed with water (Ex50mL}, saturated sodium carbonate sotution (1x58mL} and brine {1x50wl},
dried over Na,5O,, concentreted to dryness and purified by colume chromatography (acetone/DXCM
ehuent) o provide 3-{2-{S-bromo-4-{§-cyclopropyinaphthalen- 1 -yi)-4H- 1.2 4-triazol-3-
yithiojacetoxy)-2-hydroxypropy! cleaw.
Exsmple 30: ((2R 38 4R, SR)-5-{6-amino-YH-purin-9-yI1-3 4-dihydrogyietrahydrofuran-2-yhmethyl 2-
(S-bromo4-(4-cyclopropyinaphthaien-1-y-4H-1,2 4-triazol-3.yithis)acetate

ia?

N

(8

180376} The tithe oxyribonucliecside conmpound is prepared according to the synthots scheme shown above,

Prowcting groups may be cmployed and may of mey not be removed st the end of the syathesis.
Exgmple 31: (2R 38 SR)-1-hydroxy-S(5-methyl-2,4-dGioxo-3 4-disydropyrimidin.1(2H)-
yhtetrabydrofuran-1-yiymethyl 1-{5-bromo-4-{$-cycivpropyinaphthnien-1-yi-4H-1,2 4-trinzol-3-
vithio)acetate
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{066377) The titke deoxyribonucleoside compound i8 prepered according 10 the synthetic scheme sbown
above. Protecting groups mey be emploved and may or may not be rernoved st the end of the
synthesis,

Ezemple 32: {(2R 38,40 5R)-5-{4-amino-2-orapyrimidin. }{ 2H)-y[}-4-kydroxy-3-

{phoiphonooryjtetrahydrofaran-2-yhmethyl 2(5bromo-4-{d-cyciopropyiaphibaien-1-yip4H-1,2,4-
triszel-3-yithio)acetate
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{88378} The title oxyribomicleotide coropound is prepared according to the synthetc scheme shvwn sbove,

Protecting groups may be enployed and may or may not be removed ai the end of the synthssis.
Exsmple 33: 2-(S-bremo-d-{1-cyclepropyinaphthaien-4-yD-$H-1 2 4-triazol-2-yithio)acetic acld ~ PEG
coniugate

NN

W—N

[ 3 HO A oF ]
BJI‘/L N)\SA}rOH \/( D/\}; sf/LN)\s/\{(O\V/‘LE‘O/\%GP
o — o} i
00 P = H or prodeciing group

18E379] The tiite PEO—onjugate 1s prepared according 1o the synthetic scheme shown sbove. Protecting
proups may be copioyed and may or ruay 1ot be removed at the end of the synthesis.

Ezample 34: Solubility of 2-(S-bromo-4-(4-cyclopropylbaphthalen-1-yh-dH-1,2 d-iviazol-3-

yithiojacetate - free peid, sodinm snd piperazine sslic

{04380} To 1.00mL {or 0.50mL) of test solvent in an eppendorf visl, was added various weighed amounts of
2-{3-bromo-4-(4-cyclopropyinaphthalen- Iy} - 1.2 4-wriazol-3-yithio Yaceuste, (as the free acid,
sedinm and piperazine sals), snd the weights recorded. When it appeared (he ssturation point was
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being reached, addition was stopped, and the eppendort vial was shaken at a constaat speed of
1000rpm at 22°C for 24 hours, The tubes were then centrifuged for § minutes at 10-15,000rpm, and
checked for preciphation. Samples were diluted with acetonitrile/water, {1/1) (or iso-propy! aloohol
for hexane) and anatyzed by HPLC against known standards. The results are shown in the table

below.
Solubiiity (mg/mL)
Seivent Free Acid Ne salf Piperazine salt
DMSQ >122.9 >136 ~54
Acetone 7.9 0.26
Water (pH 4.85) 5.2
PEG-400 t.2 2.4
PA >102.1 6.4 1.6
EDAc 2.1 (4.055
Acetonitsile ~47 6
TMethanol >»130.9
Hexane ~18.4
Dickloromethape >248.3
Ethanol 9.1
7T Clinical examples

Exsmple A5 In vive urie acid bowering activity

{08383% The uric acid lowering activity of the compounds described herein was demonstrated in & mubltiple
asvending dose, double-blind, placebo-controlied study in healthy adult male buman volunteers, as
follows.

{64382} The study was performed in compliance with the current version of the declaration of Helsinki and
with the ICH note for guidance on good clinical practice (CPMPACH/135/65).

{06383} 16 healthy mals individuals, aged 18 — 45 years inclusive, with & body muss indey (BMI) within
18-30kg/m” inclusive, having provided a written informed consent, non smokers for ut least §
months, not using any drug treatment for 2 weeks before screening {2 months for enzyme-inducing
drugs) except occasional Acetaminophen, The mdividuals were confined at the clinical site
beginning the day before dose administration untl 72 hours afier the final dose adminismation on
Doy 17 and retursed for 2 follow-up visit on Day 23 & 1,

{06384] The study was performed using (4-(2~(5-brown-4-{(4-cyctopropylmaphthaten- 1 -yE4H-1 2 4-triazol-
3-yithio)acetarnido}- 3chlorobenzeic acid, potassium salt), supplied as 100-mg solid powder in size
2 gelatin capsules, Mawhing plicebo capsules were supplied a8 size 2 gelatin capsules. Individusls
were randotuized 1o receive the same bumber of placebo capsules as adwinisiered o the active
individuats,

803851 Capsules (active of placebo) were adminisiered orally with 240 ml water 30 min afier » standard
breskiast (morning dose} and dinmer {evening dose) for 14 days.

{00386} 16 individuals (8 individuals {6 active and 2 placebo] per dose group).

a.  Group 1:Placeho
b, Group 2:300 mg (3 x 100-mg capsules) example | bid
¢ Growp 3:500 mg (§ x 100-mg capsules) example 1 bid
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[BG387] Blood was collected from the individuals on deys 0, 3,7, 14 and at follow-ep, Serum uric levels

ware measured uging standard antomaled procedures. The resulis are shown in the table below {uric

acid levels in mol/L).
s (e [weax osucia KE 5. MEDIAN | MIN | MAX
Day 3 165726 | (6636491, 9551011)  |25.43348 | 50.86495 | 9.5168 39257 | 7850
Fiacte  Day 1 20818 [(-50.72848; 56.89208)  ||1.00369 | 3444537 | 50480 | -38067 | 34498
5=4) oy 1a FaTTST 6030917, BBAIIST) | [3AIGIE 14687135 | 163570 | 25093 | 50.480
Foliowup 1226034 1 {-64 51525, 1971045)  |13.29570 | 2659140 | -26.7660 | 48179 | 11301
Day 3 003229 | {(-137.3530K;, G140105] 1640568 | 357657 | -1G14134 | -137.399 | -SEES
00mg | Day 7 1262955 (181 13450; 71 45723y PILI3316 | 5295536 | 1198520 | 03452 | -68.402
=0 Ty 14 1212401 | (-188.47605;-5000608) 1615536 | 6406680 | 10498 | 201637 | 60075
Folowup | -2.2801 (8141624 76.91610)  DBOR0B6E  |75.46543 | 0892 | 11479 | 77918
Ty 3 JIBI6E7 | (17120777 66.31568)  R0AO2A0 | 4997547 | ~112.1108 | -179.630 | 47584
S00mg  [Day 7 276637 | (-1T268132; 82.68615) 11750482 | 4257789 | 1442390 | -168.923 | -50.440
W6 ey 14 IIIEIIR (161 ATSAS, 42165315  HOSIS00 | 4733405 | 1249080 1 167135 | 3330
Foliowup |27.2617 | {-24.73034; T9.35368)  RO22SI6 | 4054183 | 273608 | -S4 | 98.142

[DD388] Figures | and 2 represem wric acid levels (in mp/dL and pmolL, respectively) 0, 3, 7 and 14 days

after administering exaraple 1 at doses of 360y, 400mg or 500mg b.id. (twice daily)
{0a38% Figures 3 and 4 represent the change in unic acid levels (in me/dl and pool/l, respectively) 3,7
aod 14 days afler sdministering example 1 at doses of 300mg, 400mg or 500mg b.i.d. (twice daily).
joB390] Figure 5 represents the chunge in wric acid levels (umol/dL) by reatment day sfier adminisiering
example | at doses of 300mg, 00mg or 500mg b.i.d. {twice daily).

Exsmple 36: Heman Clinicsl Tria! Comparing Bfficacy of 4-(2-(5-bromo-¢-(4-cyclopropyinaphthalen-
LoylidHa1,2 d-triszel-3-vithisincetamido)- S-chlorabenzsic acid verans Indomethscin
Diexign
{04:391] This is 2 double-blind, paraflel-group, mubicenter, randomized, 5-day study.
Endpoints
104392] The primary efficacy endpoint i
g Individusal assessment of pain.
{68343] The secondary efficacy endpoins are:
& Tenderness of the stady joint;
b, Swelling of e etedy joing and
. Proportion of individuals discontinuation due ip fack of efficacy,
Treqment Regime
{50394 Individuals are randomized 810 two groups: a control group (p=100) and an experimental group
{100}
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{BB395] The control group is administered Indomethacin {75 o) sustamed release capsule (2 tmes daily)
for & total of two weeks.

[0B396) The experimental provp is administered 4-02-(3-bromo-4-{4-cyclopropylnaphthalen-1 -y -41-1 2 4-
trigzol-3-yithic)acetamido)-3-chiorobenzaic acid, potassiurm salt supplied as 100-mg solid powder
i1 size 2 gelstin capsules for a total of two weeks.

Inclusion Criteria

[083%7] Male or female

{60398} 28 years of old

{08398] Diagnosed with gout according to the 1980 AR A Criteria for the Classification of Acute Arihritis of
Primary Gout.

{08408] Experiencing an acute attack of clinically diagnosed gout <48 howrs prior to randomization.

{60481 Score a sum of 5 across the 3 symptom questions for patn {0~ 10 4-Liken scale), tenderpess (0-we 3-
poim scales), and swelling {6 to 3-poine scales] with the pain score being at least moderate (Le. 2,
3, or 4 on the & w &-Likert scaie),

{08402} Female individusle of childbearing potential must have a negative pregusney test,

{004903] Female individuals of childbearing potentiel must be infertiie or on contraception.

Stastical Methodology

{60464} The prissary anslysis is based on change from baseline in individual assessment of pain coraputed
from the average of responsss on Swudy Days 2 through 5 using an imention-to-trest approach. Al
wdividual efficacy variables (except endpotnts defined as proportions) are assessed by ANCOVA
fmodel 0 include terms for swudy site, siratun [monoarticular versus polyarticular acute gout),
baseline coveriste, and weatment group), pending o 2-factor interactions with trestment. The
comparabitity of treatment groups is assessed by 95% confidence intervals for pairwise treatment
difference. The 95% confidence interval for individual ssessment of pain mugt fall entirely within
the comparability bounds {i.c., 20.5 Likert units}. Endpoints defined ss proportions are compared
betwaen proups using Fisher's exact test. Assumptions of normakity and homogeneity are assessed
by the Shapiro-Wilk statistic and Levene’s test, regpectively. €4 significant inteyaction (p5.050} is
found, then the nature of the intcraction is awsessed and further exploretory asalysss i performed,

Exsmole 37 Human Clivical Trial Comparing Efficacy of 4-Q<(S-bromo-4-(4-cyclopropylnaphthalen-

Loyl}dH-1,2, d-trinzel-3-vithiojscetnmido)-I-chlerobenzoic poid in Individuals Trested for

Hypertension

Hypothesis

169495) Thiazide-induced kyperuricemia decreasss the efficacy of thiazides in controfling BYP, leads 1o
endothelial dysfoncuon, and increases the wcidence of insulin resistance and impaired glucose
tolersnce,

Study Design
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{00486] This study is 2 randomized, double-blind, placebocontrotled clinical tris of §-week duration in
which 2 total of 220 African American individusls with untreated stage [ hypertension will be
enrolied, randomized, and weated as follows:

{68487} The experimental group receives chlorthalidone (23 mg/day) and poiassium chioride (40 mEq/day}
for 4 weeks. They aro then randomized 1o add-on a compound of 4-(2-(5-bromo-4-{4-
cyclopropylnapithaien- 1-y{-4H- 1,2 4-triazo}-3-vithio)acetamido} 3-chlorobenzoic acid, potassium
galt (300 mg/day) or placebs.

{6B408] The dosage of 4{2-(5-bromo-4-{4-cyclopropylnephthales- 1-yD)-4H-1,2 4-triazol-3-
yiihioaccinmnido)-3-chlorobenzoic acid will be adjusted to achisve serum uric acid levels between 4
and 5.5 mg/dL, Al individuals will saceive & low-sadium diet

Endpoints

[0409] The prirnary endpoint is reduction in systolic BP,

60416} The secondsry endpoints measure changes in endothelial Rmction, ambulatory blood pressure, body
compogition, sysiemic inflammation, metabolic parameters, oxidant stress, and rengl
hemodynanucs.

Inglusion Criteria-

{00411] African American {including black individuals bomn i the Caribbean, Africa, Canada, etc.)

[66412] Male or female

{68433} 18 vears of age or older

{08434] Unwreated with any antiypertensive agent, with an average sitting chinit BP of between 140/90 and
159/9% mm Hp

{60418} Randorn spot arine protein/creatinine ratio of Jess than 0.5 (approximates & 24-hout urinary protein
excretion of 500 mg/day)

[80416] Caloulated MDRD GFR of greater than or equal to 60 mbmin/1.73/m"2

{88417 No allopurinol or probenecid intalee for at least one month prior to sasdy entry

Exclusion Criteria

s  History of cancer or aceelennied hypertension

s Confirmed wial white cell count of Jess than 2,500/mm "3, anemia, or thrombocytopenia

= Knows history of liver discass

¢ Known secondary cause of hyperiension

e Known presence of diabetes or fasting blood glucese greater than of equal 1o 126 mg/dL.

s Hiswory of hears failure, acute myocardial infarction. o1 sroke or on a S-blocker or calchum channel

blacker {or cardiovasoular indications other than for lowering bloed pressure

s Abnorma) BEKG requiring medical infervention

o History of chinical or renal blopsy or evidence of rensl parenchymnal diseage

& Acue pout attack within 2 weeks of study enwry

©  History of drug sbuse in the last 2 years, incinding narcotics, cocaine, or aleohol {greaver than 21

drinks/week}

»  Arm circumference of greater than 52 om, which precindes measurement with a 'thigh! BP cafT
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®  Presnant or plamsing to become preguant during the shady, or breastfesding

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

participating in another study

#  Not festing prior 1o obtaining screening laboratory data. I e participant has clearly not fasted, we will

exclude those individuals with casual blood glucose levels of greater than or squal to 200 mg/dL. In the
event that a fasting blood sugar exceeds 126 mg/dl., it will be reconfirmed on 1 blood glucose
measurement obtadoed on 2 subsequent day, per Amnerican Dizbetes Association critesia

Exsmple 38; Bumap Clinjea! Trinl for byperuricemiz or hyperuricosuria

Seudy Design

[86418] This vtndy is a randomized, donble-blind, placebo-comrolied chinice! tial of é-week duration in
which 2 tota} of 160 individuals with atherosclerosis will be enrolled, randomized, and trented as
follows:

§80419} The experimental group receives 4-{2-(5-bromo-4{4-cyclopropylnaphthaien-1-yI}-4H-1,2 4-riazol-
3-yithio Jacetamido)-3-chlorcbenzoic acid, potassina salt (300 mg/day). The comrol group will
receive atorveststn (80-mg dafly),

Main Criteria for Inclusion

= biale and feprale individusls

s Between 30-75 years of age

e At leass one obstruction in & major cardiac vessel with ut least 2 20% Inminal diameter narrowing
by vigual estirostion

e A “target vessel” for IVUS interrogation with no more than 50% luminal narrowing thronghout 3
segment that wes a minimum of 30 s i length {the “target segment™). The target vesss] must not
have undergone previous intervention, nor have been s candidate for imervertion st the time of
Baseiine catheterization.

¢ Low-depsity hpoprotein cholesierol (LDL-C) between 125 and 210 mp/dl. following & 4- 10 $0-
week washout period if the individual is taking antihyperilipidenic medication.

@ Urk acid lovels in the blood excesd 360 pmol/L (6 mg/dL) for & female individual of 400 pmol/L
{6.8 mgsdLy for & male individual; or uric acid Jevels i nrine exceed 800 mg/day (in 2 maie
individual) and grearer than 750 mefday (in 3 ferale individoal),

Endpoints

{88428] The primary efficacy parameter is restoration of uric acid levels to medivally-acosptable levels.

[89421] The secondary eudpoints are:

a  Change in TPV
b.  Change in percent plagos PPV

Example 39

004221 2-(5-brome-4-(4-cyelopropyinaphinaten-1-yi}-4H.1.2 4-triazol-1-ylthio)acetic acid was
adiginistered to 12 healthy subjects as follows:

a. 100mg, fasted state (4 subjects)
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b. 100mg, fed state {4 wbjects)
¢, 200mg, fasted state (4 subjects)
[60423] Bach group showed signs of uric acid lowering effects, as shown in figure §

108424} The exampiles and embodiments deseribed hereis are for illustrative purposes only and varicus

modifications or changes suggested to individuals skilled in the art are © be incladed within the
spirit and prrview of this application and scope of the appended claims.
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CLAIMS:

1. Use of a compound in the manufacture of a medicament for the treatment of

hyperuricemia, wherein the compound has the structure:

NN
1\
OH

'

or a pharmaceutically acceptable salt, or tautomer thereof.
2. Use of a compound in the manufacture of a medicament for reducing serum uric acid levels,

wherein the compound has the structure:

NN
o\
Br/AN)\S/\fO
OH
<
AN s

2

or a pharmaceutically acceptable salt, or tautomer thereof.

3. The use of either of claims 1 or 2, wherein the compound is the sodium salt.
4, The use of any one of claims 1 to 3 in combination with allopurinol.
5. The use of any one of claims 1 to 3 in combination with febuxostat.



