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NOVEL COMPOUNDS AND COMPOSITIONS AND METHODS O¥ USE

RELATED APPLICATIONS
Thiz application claims beneht of U.5. Provisional Application No., 60/990,574, entitled *“NOVEL
COMPOSITIONS AND METHODS OF USING THEM” filed on November 27, 2007, and 1.8,
Provisional Application No. 61/094,388, entitled “COMPOUNDS, COMPOSITIONS, AND
METHODS OF USING SAME" filed on Scptember 04, 2008, which arz herein incorporated by

reference in their entirety.

BACKGROUND OF THE INVENTION
Uric acid is the result of the oxidation of xanthine. Disorders of uric acid metabolism include, bul
are not limited to, polycythemia, myeloid metaplasia, gout, a recurrent gout attack, gouty arthritis,
hyperuricaemis, hypertension, a cardiovascular discase, coronary heart disease, Lesch-Nyhan
syndrome, Kefley-Seegmitler syndrome, kidney disease, kidney stones, kidney failure, joint
inflamamation, arthritis, wrolithiasis, plumbism, hyperparathyroidism, psoriasis or sarcoidosis.

SUMMARY OF THE INVENTION
This invention provides for methods of decreasing uric gcid levels in one or more tissues or crgans,
blood, serum, arine, or combinations thereof, of an individual in need of decreased uric acid Jevels,
comprising administering to the individual a uric acid level decreasing amount of 4 compound of
formuia (I}, forenula (1), or formula (I} or a metabolite, phermaceutically acceptable salt, solvate,
polymorph, esier, tamtomer ot prodrug thereof,
This invention alse provides for methads of reducing uric acid production, incressing uric acid
excretion or both in an individual, comprising ademinisiering 10 the individus) & compound of
formula (I}, formula (1), or formula (1) or a metabolite, pharmaceutically scceptable salt, solvate,
palymorph, sster, tautomer or prodrug thereof.
This invention also provides for methods of weating en individval suffering from a condition
characterized by abnormal tissue Jevels of uric acid comprising administering to the individual an
effective amount of 4 compound of formule (f), formula (I}, or formula (1) or ametabokite,
Phermaceutically acceptable salt, solvate, polymotph, ester, tautomer or prodrug thereof. In some
embodirments, the condition is characterized by low tissue Jevels of uric acid In further or
additional embodiments, the condition is characterized by high Hssue levels of uric acid. In furlher
or additional embodiments, the disorder is chareterized by overproduction of uric acid, low
excretion of wric acid, tumor lysis, a blood disorder or a combination thereof, In further or
additions] embodiments, the blood disorder is polycythemia or mysloid metaplasia. In farther or
additiona] embodiments, the individual in need of decreesed serum uric acid levels is suffering from
goul, a recurrent gout attack, gouty antheitis, hyperuricsemia, hyperiension, s cardiovascular
disease, corcnary heart disease, Lesch-Nyhan syndrome, Kelley-Seegrniller syndrome, kidney
disease, ladney stones, kidney failure, joint inflammation, arthritis, wolithiasis, plumbisas,
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hyperperathyroidism, psonasis or sarcoidosis. In some preferred embodiments, the condition is
gout. In some embodiments, the condition is joint inflammation caused by deposits of uric acid
erystals in the joint. In further or additional embodiments, the uric acid crystals ere deposited in the
Jjoint fluid {synoviai fluid} or joint lining (synovial lining),

This invention also provides for methods of treating or preventing hyperaricemia in an individusl
comprising administering to the individual an effective amount of a compound of formula (1),
formula (IT), or formula (T}, or & metabolite, pharmaceutically acceptable salt, solvate, polymorph,
ester, tautomer or prodrug thereof, wherein said amount is effective in lowering the level of uric
acid.

This invention also provides for methods of treating or preventing a condition characterized by
abnormal tissue levels of uric acid in an individual at increased risk of developing the condition,
comprising administering to the individual ap effective amount of a compound of formuls (1),
formola (T1), or formula (IIT} or a metabolite, pharmaceutically acceptable salt, solvate, polymorph,
ester, tautomer or prodreg thereof. In further or additional embodiments, the condition is
polycythemia, myeloid metaplasia, gout, a recurrent gous attack, gouty arthritis, hyperaricacmis,
hypertension, a cardiovascular disesse, coronary heart disease, Lesch-Nyhan syndrome, Kelley-
Scegmiller syndrome, kidoey disease, kidney stones, kidney failure, joint inflammation, arthriti,
urolithiasis, phambism, hyperparathyroidism, psoriasis or sarcoidesis. In some preferred
embodiments, the condition is gout. In some embodiments, the condition is joint inflammation
caused by deposits of uric acid crystals in the joint. In further or additional embodiments, the wric
acid orystals are deposited in the joint fluid (synovial fluid) or joint lizing (synovial lining).

This invention aiso provides for methods treating or preventing of polycythemia, myeloid
melaplasia, gout, a recurrent gout attack, gouty arthritis, hyperuricacmia, hypertension, a
cardicvascular disease, coronary heart disease, Lesch-Nyhan syndrome, Kelley-Seegmiller
symdrome, kidney disease, kidney stones, kidoey failure, joint inflammation, arthritis, urolithiasis,
plumbism, hypesparathyroidism, psoriasis or sarcoidosis in an individual comprising administering
to the individual an effective amonnt of a compound of formula (1), formmla (1}, or formnta () or
a metabolite, pharmaceutically acoeptable salt, solvate, polymorph, ester, tautomer or prodrag
thereol, In preferred embodiments, the invention provides for methods of treating gout comprising
administering to the individual an effective amoumt of & compound of formuia (1), formula (11}, or
formula (111} or a metabolite, pharmacentically acceptable selt, aafvate, polymorph, ester, tautomer
or prodrug thereof.

This invention also provides for methods of preventing the formation or reducing the gize of
tophi/topbus in an individual, comprising administering to the individual an effective amousnt of a
corapound of formula (T}, formula (11), or formula (TH) or a metabolite, pharmaceutically scceptable
salt, solvate, polymorph, ester, tautomer or prodrug thereof,

This invention also provides for methods of decreasing uric acid levels in one or more tissues or
organs, blood, serum, urine, or combinations thereof of an individual comprising administering 0
the individual a uric acid level decreasing amount of 2 compound of formuts (), formula (M), or
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formula (I} or & metabolite, pharmaceutically acceptable salt, solvate, palymorph, ester, tautomer
or prodrug thereof, wherein the ruduction in uric acid levels results in 2 reduction in hyperiension or
cardiovascular events,

This invention also provides for methods of treating hypoxanthine-guanine
phosphoribosyliransferase (HPRT) deficiency in an individual comprising administering to the
individual a compound of formula (I), formula (113, or formula (TII) or 2 metabolite,
pharmaceuticeliy acceptable sait, solvate, polymorph, ester, tautomer or prodrug thersof.

In some embodiments, the methods described above further comprise administering & socond agent
effective for the treatment of the condition. In further or additional embodiments, the second agent
is effective in reducing ssue levels of uric acid. In further or additional embodiments, the second
agent is a nonsteroidal anti-inflammatory drug (NSAIDSs), colchicine, a corticostaroid,
adrenocorticotropic hormone (ACTH), probenecid, sulfinpyrazons, allopurinol, febuxostat, FY'X-
051 (4-{5-pyridin-4-yI-1H-{1,2 4]triazol-3-yDpyridine-2-carbonitrile), or combinations theroof.

In some embodiments, the methods described sbove further comprise administering a second agent
effective for the treatment of the condition. In some embodiments, the second apent is a URAT {
inhibitor, a xanthine oxidase inhibitor, a xanthine dehydrogenase, a xanthine oxidoreductase
inhibitor, or combinations thereof. In further or additional embodiments, the second agent is a
nonstercidal anti-inflammatory drug (NSAIDs), colchicine, a corticosteroid, adrenocorticotropic
hormone (ACTH), probenecid, sulfinpyresons, allopurinol, fsbuxostat, FYX-051 {4~{ 5-pyridin-4-
yl-1H-[1,2 4Jmiazol-1-ylipyridine-2-carbonitrile), or combinations thereof,

Disclosed herein, in certain smbodiments, is s method of treating s disorder characierized by
abnormal uric acid levels in blood and/or urine. In some embodiments, the method comprises
administering (a} a compound disclosed herein; and (b) &8 URAT 1 imhibitor, a xanthine oxidase
inhibitor, 2 xanthine dehydrogenase, a xanthine oxidoreductase inhibitor, or combinations thereof,
In some embodiments, the method comprises administering allopurinol, febuxostat, FYX-051 (4-{5-
pyridin-d-yl- 10 1,2 4}triazol-3-yl)pyridine- 2 -carbonitrile), or combinations thereof,

In sotne embodiments, the methods described hertin comnprise administering & compound of
formula {T). In further or additional embodiments, the methods described herein comprise
administering a pharmaceutically acceptable salt of & compound of formula (I). 1n further or
additional embodiments, the methods described herein comprise sdministering 2 solvate of &
compound of formula (I). In further or additional embodiments, the methods described herein
cosoprise administering 2 polymorph of a compound of formuta (1}, In further or additional
embodiments, the methods described herein comprise administering an ester of a compound of
formula (I}, In firther or additional embodiments, the methods described herein comprise
administering & tastomer of & compound of formula (I). In further or additional embodiments, the
methods described herein comprise adminisiering a prodrug of 2 compound of formuta (§). In
further or additional embodiments, the methods described hersin comprise admimistering a
metabolite of 2 compound of formala (1. In further or additional embodiments, the metabolite has &
gtructure selected from:
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[0817] In some cmbodiments, the methods described herein comprise administering a compound of
formula (i1). In further or additional smbodiments, the methods described herem comprise
administering a pharmacesntically acceptable salt of 3 cotupound of formuls (I7). In further or
additional embodiments, the methods described heratn comprise administering a solvate of a
compound of formula (31}, In farther or additional embodiments, the methods deseribed herein
comyrise administering & polymorph of a compound of formula {11). In further or additional
embodiments, the methods described herein cormprise administering an ester of a compound of
fornula (T1). In further or additional embodiments, the methods described heren comprise
administering a tawtomer of a compound of formula (II). In further or additional embodiments, the
methods described herein comprise administering & prodrug of 2 compound of formula (1), In
further or additiona! embodiments, the methods described hersin comprise administering a
metabolite of a compound of formula GI).

[6018] In some embodiments, the methods described herein comprise administering & compound of
forpsula (0}, fa further or additional embodiments, the methods described berein comprise
administering & pharmaceutically acceptable salt of & compound of formuia (1), In further or
additional embodiments, the methods described heren comprise sdministering & solvate of &
compound of formula (1T). In farther or additional embodiments, the methods described herein
comprise administering 2 polymorph of a compound of formuia (1. In further or additional
embodiments, the methods described herein comprise administering an ester of 8 compound of
formula (IT1). In further or additional embodimens, the metheds described herein comprise
administering = tautomer of a compound of formula (TTT). In farther or additional embodiments, the
methods described berein comprise administering a prodmg of 2 vompound of formulz (Hi). In
further or additional embodiments, the methods described herein comprise administering a
metabolite of a2 compound of formuta (L),

[001%] In some smbodiments, the individual is & mammal. In further or additional embodiments, the
mapymal is 8 human, In some erebodiments, the individual bas a disorder characterized by an
abnormaliy high conient of uric acid in the body of the individual. In further or additional
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embodiments, the disorder is characterized by overproduction of uric acid, low excretion of uric
acid, mmor Fysis or a biood disorder. In further or additional embodiments, the blood disorder is
polycythemia or myeloid metaplasia. In further or additional embodiments, the individual in need
of decrensed semm uric acid levels is suffering from gout, & recurrent gow: attack, gouty arthritis,
hyperuticaemia, hypertension, & cardiovascular disease, coronary heart disease, Lesch-Nyhan
syndrome, Kelley-Seegmiller syndrome, kidney disease, kidney stones, kidney failure, joint
inflammation, arthritis, urclithiasis, plombism, hyperparathyroidism, psoriasis or sarcoidosis.

In further or additional embodiments, the uric acid levels are decreased by at Jeast about 5%. In
further or additional embodiments, the uric acid levels are decreased by at least about 10%.
firther or additional embodiments, the uric acid levels are decreased by at least about 15%.
further or additional embodiments, the uric acid levels are decreased by at izast about 20%.
further or additional embodiments, the uric acid levels are decreased by at least about 15%.
further or additional eybodinents, the vric acid levels are decreased by at least about 30%.
further or additional embodiments, the uric acid levels are decreased by at least about 40%. In
further or additional embodiments, the uric acid levels are decreased by at Jeast about 50%, In
further or additional embodiments, the uric acid levels are decreased by at least about 60%. In
further or additional embodiments, the uric acid levels are decreased by at least about 75%. In
further or additional embodiments, the blood uric actd level is decreased by at least about
@.5mg/dL. In further or additiona] embodimens, the blood uric acid leve] is decrsased by af Jeast
about tmg/dl. In firther or additional embodiments, the blood uric acid level is decreased by at
least about 1.5mag/dL. In further or additional embodiments, the blood uric acid level is decreased
by at least about 2mg/dL. In further or additional embodiments, the bload uric acid level is
decreased by at keast about 2.5mg/dl..

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

F B F BB

This invention is iso directed to pharmsceutical compositions comprising effective amounts of a
compound discloscd berein or a metaboliie, pharmaceutically acceptable salt, solvate, polymorph,
ester, tantomer of prodrug thereof. lu some embodiments, the pharmaceutical compositions further
comprise a pharmaceutically acceplable carrier. In sorne embodiments, the compositions disclosed
herein contain adjuvants, excipicots, preservatives, agents for delaying absorption, fillers, binders,
adsorbents, buffers, disintegrating agents, solubilizing agents, other carriers, sther inert ingredients,
or combinations thereof. In some embodiments, the pharmacentical composition is in a form
suitahie for oral adnministration. In further ot additional embodiments, the pharmaceutical
composition is in the form of a mblet, capsule, pill, powder, sustained release formniation, sohution,
suspension, for parentera! injection as a sierile solution, suspension or emulsion, for topical
administration as an oiatment or cream of for rectal administration as & suppository, In further or
additional embodiments, the pharmmaceutical composition is in unit dosage forms suitable for single
edministration of precise dosages. In further or additional embodiments the amount of compound of
formule I is in the range of about 0.001 to about 1000 mg/kg body weight/day. In further or
additional embodiments the amount of compound of formuta 1 is in the range of about 0.5 1o about
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50 mg/kg/day. In further or additional embodiments the amount of compound of formula 1 is about
0.001 to about 7 g/day. In further or additional embodiments the amount of compound of formula I
is about 0.002 to about 6 g/day. In further or additional embodiments the amount of compound of
formuta 1 is about 0.005 to about § g/day, In further or additional embodiments the amount of
compound of formula [ is about 0.01 w sbout 5 g/day. In further or additional embodiments the
amount of compound of formuia | is about 0.02 to about 5 g/day. In further or additional
embodiments the amount of compound of formula [ is abous §.05 10 about 2.5 g/day. In further or
additional embodiments the amount of compound of formula I is about 0.1 to about | g/day. In
further or additional embodiments, dosage levels below the lower limit of the aforesaid range we
more than adequate. In further or additional embodiments, dosage levels sbove the upper limit of
the aforesaid range are required. In further or additonal embodiments the compound of formula 1 is
sdministered in a single dose, once daily. In farther or edditional embodiments the compound of
formula I is adminigtered in multiple doses, more than once per day. In further or additional
embodiments the compound of formula I is administersd twice daily. In further or additional
embodiments the sompound of formula I is administered three times per day. In further or
additional embodiments the compound of formula I is edministered four times per day. In forther or
additional embodiments the compound of forroula 1 is adrministered more thag four times per day.
In some embodiments, the pharmaceutical composition is for administration to & mammal. Tn
further or addidonal embodiments, the mammei is human. In farther or additional embodiments, the
phermaceutical composition further comprises a pharmaceutical carvier, cacipiont and/or adfuvant.
In further or additionsl embodiments, the pharmaceutical composition further compriscs at least one
therapeutic agent

In some embodiments the pharmaceutical corpositions are useful for decreasing uric acid levels. Tn
further or additional embodiments the pharmaceutical compositions are useful for reducing
hypeniension or cardiovagcular events.

In some embodiments, the pharmaceutical compositions comprise

i} a compound of formula (), formula (II), or formula (IIX} or & metzbolite, pharmaceutically
acceplable salt, solvate, polymorph, estet, tautomer or prodrug thereof: and

ii) optionally one or more pharmaceutically scceptable carriers.

In further or additional embodiments, the amount of compound of formula (1), formula (1T}, or
formula (111) is sufficient to decrease uric acid levels.

In further or additional embodiments, the pharmacertioal compositions comprise:

i} » compound of formula (D), formula (I, or formula (I} or & metabolite, pharmaceutically
accepiable salt, solvate, polymorpk, ester, wutomer or prodrug thereof;

if) a URAT 1 inhibitor, a xanthine oxidase inhibitor, a xanthine dehydrogenase, a xanthine
oxidoreductase inbibitor, or combinations thereof; and

iii} optionally one or more pharmaceutically acceptable carriers.

In further or additional embodiments, the pharmacentical compositions comprise;

[
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1} 2 compound of formula (1}, formuie (I}, or formuta {15} or 2 metabelite, pharmaceutically
acceptable sall, solvate, polymorph, esier, tautomer or prodmg thereof;

ii} allopurinol, febuxostat, FYX-051 (4-(5-pyridin-4-yl-1H-[1,2,4)uiazol-3-y1)pyridine-2-
carbonitrile), of combinations thereof, and

iii) optionally one ar more pharmacentically acceptable carriars,

This invention also provides pharmaceutical compositions vseful in the treatment of edems and
bypertension which also maintaing uric acid jevels at prefreatment levels or causes a decrease in
aric acid levels comprising:

i} an antihypertensive apent;

i) 8 uric acid level maintaining or lowering amount of a compound of the formula (1), formula (1),
or formuls (III) or a metabolits, pharmaceutically scceptable sait, solvate, polymorph, ester,
tautemer or prodrug thereof; and

iif} optionally one or more pharmaceutically acceptable carriers,

This invention also provides pharmaceutical compositions wseful in the ireatment of cancer which
also maintains uric acid levels at pretreatment levels or causes & decrease in uric acid levely
comprising:

1} a0 anticancer agent;

1} & uric scid level maintaining or lowering amount of 2 compound of the formula (1), formula ¢11),
or fornala (U} or a metsbolite, pharmacentically scceptable salt, solvate, polymorph, ester,
tautomer or prodrug thereof; and

iit} optionally one or more pharmaceutically scceptable carriers.

This invention also provides pharmaceurical compositions useful for reducing the side effects of
chemotherapy in a cancer individaal, comprising:

i} a uric acid Jevel maintaining or lowering emount of a compound of the formula {13, formuia (),
or fonmuta (111) or 2 mewabolite, pharmaceutically acceptable salt, solvate, polymorph, ester,
tautomer or prodrag thereof, and

ii) optionally one or more pharmacentically acceptable carriers:

wherein said side ¢ffects are relaied to elevated uric acid levels

In some embodiments, the pharmaceutical compositions comprise & metabolits of 2 compound of
formula (1), formala (IF), or formula (LI).

In somse embodiments, the metabolite has 5 structure selected from:
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In soms embodiments, the metabolite has 2 soracture sclected from:
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[#034} In one aspect, pmvtded ts a compound of forsmula (I), or 8 metabokite, phamaceuhcal!y—acccpmb]e
salt, solvate, ester, tautomer or prodrog thereof:

=S R
RE
formula ()
wherein

XisCHorN,

W is O, §, 5(0), S(O), NH, N(optionally substituted alkyl), NC{O)optionatly substituted alkyl) or
CH;;

R'is H, C1, Br, |, NH;, methyl, ethyl, n-propyl, -propyl, eptionally substituted methyl, optionally
substituted ethyl, optionally substituted #-propyl, optionally substinuted j-propyl, CF;, CHF, or
CH.F;

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

R is H, lower alkyl, Jower alkeny! or lower alkvnyi;

R’ R®, R?, R¥ and R are independently selected from H, F, C, Br, I, methyl, ethyl, n-propyl, i-propyl,
substituted methyl, substituted ethyl, substitated m-propyl, substituied i-propyl, cyclopropyl,
cyclobutyl, cyclopentyl, CFy, CHF,, CHyF, NH,, NHR', NR'R", OR', 8R', C(O)R'. CO,H, a salt of
CO;H, COOR', CONH,, CONHR', CONRR", SO;H, a sait of SO;H, S(OLR’, S{OhLNH;,
S{(ORNHR', $(O),NRR", arvl or a heterocycle, wherein

R'is H, Cy; alkyl, substituted C) 3 alkyl wherein said substituents are selected from CF,, OH,
OC.; alkyl, COChy.; aliyl, COOH, COOC, ; alkyl, NH,, NHC, ; alikyl, N(Cy.; alkyl}(Cs s
alkyl), CONHC, ; alkyl, aryl or a heterocycle;

R* is H, Cy.; atkyl, substituted C;.; alky! wherein said substituents are selected from CFy, OH,
OCy.; alleyl, COC, 5 alicyl, COOH, COOC, ; alkyl, NHy, NHC, 5 atkyl, N(Cy.; alkvINC:
alkyl), CONHC,; slkyl, aryl or a heterocwele: or

R’ and R together with the nitrogen atom to which they are antached form a
4=, 5-, or G-membered heterocyclic fing;

R is sslected from the group consisting of {a), (b}, (c} and (d):
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xx =z represents 8 carbor-carbon single bond or a carbon-carbon double bond;

Q and O are independently selected from N and CH;

R is methyl, ethyl, propyl, i-propy, cyclopropyl, eyclobutyl, cyclopentyl, cyclobexy! or

cyclopropyimethyl;
R?, B® and R'° are independently selected from H, F, Cl, Br, CHs, CF;, CFHy, CE.H, ethyl, i-
propyl, cyclopropyl, methoxy, OH, OCF;, NH, and NHCH;;

&* ig CL, Br, 1, CH, CFy, methoxy, i-propyl, cyclopropyl, ferr-butyl, eyelobuny or methyl; and

R¥ R R and R" are independently H or methyl,
In some embodiments, X is CR” or N, wherein in R” is H, lower alkyl, or substimted lower alkyl.
In some embodiments, R? is (4). In further or additional embodiments, R® is (b), In further or
additional erabodiments, B is {¢). In further or additione! embodiments, R? is (d).
In farther or additional embodiments, R is cyclopropyl. cyclobutyl, cyclopentyl or cyclobexvi. In
farther or additional embodiments, R®, R® and R are H. In further or additional embodinments, R is
(=) and R" is cyclopropyl, eyclobutyl, cyclopentyl or cyciohexyt. In further or additional
embodiments, R” is (1), R” is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexy! and R, R and R
are H.
In some embodiments, X is N, In further or additional embodiments, X is CH. In further or
additional embodiments, X is C-lower alky. In some embodiments, W i3 (0. In further or additional
embodiments, W is S. In some embodiments, R' is Cl, Br, L, methyl, ethyl, n-propyl or i-propyl. In
some embodiments, R”, R” and R* are H. In further or additional embodiments, X is N; W is O or
§;R'is C1, Bror I and R, R¥ and R" are H. In some embodiments, R® is CL, Br or [ 1n some
embodiments, R* is H. In further or additional emnbodiments, R® is C1, Br or 1 and R® is ¥, In further
or additional embodiments, R” is CO.H, a salt of CO:H or COOR’, In further or additional
embodiments, R” is CO.H, & salt of CO,H or COOR’ and R® is H, In further or additional
embodiments, R® is CL, Bror I, R is CO3H, 2 salt of COuH or COOR’ and R® is H. In further or
edditional embodiments, R® is C1, R is CO,H, a salt of COLH and R? is H. In further or additional
embodiments, X is N, Wis O or 8, R'is CL Bror I, R* is H, R is H, R® is CL, Br or [, R® is H and
R'is CO:H, a salt of COH or COOR'.
In some embodiments, the compound of formuls (1) ig 4-(2-(5-bromo-4-(1-cyclopropylnaphthalen-
4-yhr4H-1,2 4-trigzol-3-yithio)acetamido)-3-chiorobenzoic acid or a metabolite, pharmaceutcally
scceplable salt, solvate, polymorph, esier, tautomer or prodrug thersof:
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{0040] In some embodiments, the compound of fonmula () is a metabolite of 4-{2-(5-bromo-4-(}-
eyclopropyinaphihalen-4-yh)-45-1,2 4-triazol- 3-ylthio)acetamido)-3-chiorobenzoic acid.
[0041] In further or additional embodiments the metabolite has & structure selecied from:
NN N—N
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[0042] In one aspect, provided is a compound of formuls (T1), or a metabolite, pharmaceusically
acceptable galt, solvate, ester, tautomer or prodrug thereof:

iy RE
. )\W&o
EIQZ OH

formuiz (D)
wherein
XisCHorN;
Wis O, S, 5(0), $(O), NH, N{optionally substituted alikyl), NC(OXoptionally substitated alkyl} or

CHy;

R'is H, Cl, Br, [, NH,., methyl, sthyl, n-propyl, i-~propyl, optionally substitated methy!, optionally
substintted ethyl, optionally substituted n-propyl, optienaily substituted i-propyl, CF;, CHF; or
CHLF;

R’ and R are independently selected from H and lower alkyl, or R’ and R together with the carbon to
wirich they are sttached form a 4-, 5-, or 6-membered ning, optionally containing 1 or 2 heterostoms
selected from N, § and O;

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

wherein
==« - fepresents & carbon-carbon single bond or n carbon-carbon doubte bond;
Q and Q' are independently selected from N and CH;

10
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RF is methyl, ethyl, prop¥i, i-propyl, cyclopropyl, evciobutyl, cyclopentyl, cyclohexyl or
cyclopropyimethyl;
R, K’ and R'® are independenty selected from H, F, CI, Br, CH;, CFs, CFH,, CF.H. athyl, i-
propyl, cyclopropy!, methoxy, OH, OCF;, NH, and NHCH;;
R' is CL, Br, [, CH;, CFy, methoxy, i-propyl, cyclopropyl, terr-butyl, cycloburyl or mathy}; and
R”, R', R™ and R are independently H or methyl,
In some embodiments, X is N. In other embodiments, Wis S or 0.

In onc aspect, R? is (a) RP . In one aspect, - - - - represents a carbon-carbon

double bond. In sorme embodiments, R is cyclopropyl.

In some embodiments, X is N: W is 5; and B! is CI, Br, L, optionatly substituted methyl, CF,, CHF,

or CHyF,

In somne embodiments, R® and R” are not H. In one aspect, &’ and RY are H.

In seme embodiments, RY and RY iogether with the carbon to which they are attached form & 4-, 5-,

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

other embodimems, R® and R together with the carbon to which they are agached form & 4-, 5, or
6-membered ring.

In one aspect, provided herein is a compound of formua (11}, wherein the compound of formmla (1)

is & 3-substituted- 5-bromo-4-{4-cyclopropylnaphthalen- ! yi}-4H-1,2 4-miazole wherein the

substitpent at the 3-position is ~R® , ,or pharmaceutically acceptable salt, solvate, or tautomer
thereof:

wherein,

R? is ~SCH,C(=0)R ™, -SCHy-tetrazolyl, -SCH,C(=0NHOH, —SCHy;C(=0)0-alkyl-OC(=O)R™, -
SCH,C(=0¥0-alkcyl-OC(=0) DR, ~SCH,C(=010-alkyl-OC=0)NR*R™, or -
SCH,T(Oalkyl)y;

R™is OR™, SR™ NR™R™, at least one amino acid, a peptide, a lipid, a phospholipid, 2 glycoside, a
mucleoside, 2 nucleotide, oligonucleotide, polyethylene zlycol, or & combination thereof,
wherein
R* is substituted C,-C, alicy], optionally substituted Cy-Cyy allcyd, optionally substituted

hetercalkyl, optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
opticnally substituted aryl or optionally substituted heteroarvl; or

R® is & pharmaceutically acceptable catior:; or

R™is [CRHR™)R™;

R* is hydrogen, cptionally substiruted C;-Cy; alkyl, optionally substitmed heteroalkyl,
optionally substinited cycloalkyl, eptionally substituted beterocycloalkyl, optionally
substituted arvl, optionally substituted heteroaryt: or

R* is {CR™RMLR™;
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R™ is hydrogen, optionally substituted alkyl, optionally substitited heteroslkyl, optionally
substitated cycloalky] or optionally substituted heterocycloalkyl; and

R® is hydrogen, optionally substituted alkyl, optionaily substituted heteroaliyl, optionally
subatituted cycloalkyl or optionaily substitated heterocyveloalkyt; or

R® is JOR™MR™LR™,

each K™ is independently hydrogen, helogen, cyano, aitre, at least one amina acid, a peptide, a
lipid, & phospholipid, s glycoside, a nucicoside, 8 nucleotide, oligonucieotide, polyethylene
ghycol, -L-OH, -L-5H, -L-NH;, substituted -1-C;-C; alkyl, optionally substituted -LC,-Cs
alicyl, optionally substituted L-C;-Cy alkenyl, optionally substituted LCy-Cs alkynvl,
optionally substituted L-C,-Cy heteroatkyl, opiionally substituted -1-Cs-Ey cycloalkyl,
optionally substituted L-Cy-Cx cycloalitenyl, optionally substituted -L-Cy-C,
heterocycloalkyl, optionally substituted -1.-C;-C. haloalkyl, optionally substinated -L-C;-
C, alkoxy, optionally substituted -L-C,-C alkylamine, optionally substitated ~L-di-(Cy-
Cuallcylamine, optionally substituted -L-C;-C, aryl, optionally substitwted -L-C,-C;

heteroaryl,
v
H
f O~ N~ /(")\@/
T AT Oy AR, ;

cach R is independently hydrogen, halogen, cyano, nitro, at least one amiino acid, & peptide, 2
lipid, a phospholipid, a glycoside, & nucleoside, & nucleotide, oligommclestide, polycthylens
piycol, -L-OH, -L-5H, -L-NH,, substitutad -1-C;-Cy alkyl, optionslly substituted -1L-Cy-C,
alkyl, optionally substituted L-C,-Cy alkenyl, optionaily substituted L-Cy-Cy alkynyl,
optionally substituted L-C;-C; beteroalkyl, optionafly substituted -L-Cs-C; cycloalkyl,
opticnaily substituted L-C;-C; cycloalkenyl, optionally substitated -L-Cy-C
heterocycioalkyl, optionally substituted -L-C;-C, haloalicyl, optionally substituted «L.-C,-
C, alkoxy, optionally substitated -1-C;-C, alkylamine, optionally substituted —L-di-(C, -
Cojalkylamine, optionally substituted -1.-Cp-Cy arvl, optionslly substituted -L-C;-Cs

heteroaryi,
Y
H
Y O~ N /(")\/Q/
O™ A ARy A |

R is hydrogen, halogen, cyano, nitro, at least one amino acid, a peptide, a lipid, o
phospholipid, a glycoside, & nucleoside, a nucleotide, oligonuclectide, polyetbyiens glycol,
-L-OH, -L-SH, -L-NH,, subsdtuted -L-C,-C; alkyl, optionally substitated ~L-CyCo alkyl,
optiorally substituted L-Co-C; alkenyl, optionally substituted L-C,-C alkynyl, optionally
substituted L-C-Cy beteroalkyl, optionally subsututed -L-Cy-C; cycloalkyl, optionally
substituted L-C;-C; cycloatkenyl, optionally substituted -L-C3-O5 heterocycloalicyl,
optionally substituted -1.-C;-C; haloalkyl, optionally substitated -L-C,-C, alkoxy,
optionaily subsiituted -L~C;-Calkylamine, optionally substituted ~L-dHC-Coalkylamine,
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optionally substituted -1.-C.-C, arvl, optionally substirated -L-C:-Cy beteroary,

Y
Y Q ? — ,f‘}\/@/
/ﬁ;&/ . /(‘);/ \/\Y , /f}ﬁ/ Y or ¥1 :
wherein L is 8 bond, -C(0¥-, -8(0), or -8{O};
v;i80,1,20r3;
Y is OH, OMe, COOH, S50:H, OSO:H, OS{0};NH,, POXOH},, OP{OXOH).,
OP(O)OHNO-Cya alkyl) or NY*Y'Y*; wherein
Y? and Y* are each independently hydrogen or methyl; or
Y and Y arc taken together with the sirogen to which they are attached to form
a five or six membered ring that optionally contains an oxyzen atom or a
second niogen atont; and
Y* is an electron pair or an oxygen alom,
misl, 2,3, 0r4;
nic, 1,2,3,4,56 78 %ori0;
wherein when R™ is JCR™}R™)]R™ then at Ieast one of R*, R® and R* is not hydrogen.
In some erubodiments, R' is at least one amino acid. In some embodiments, R'* is a peptide. In
some embodiments, R™ is a lipid. In some embodiments, R™ is a phospholipid. In some
embodiments, R'™ is a glycoside. In some embodiments, R' is « nucleoside. In some embodiments,
R'* is & nucleotide. In some embodiments, R™ is polyethylene glycol.
In some embodiments, R™ is a combination of one of more groups selected from at lsast one amino
acid, & peptide, & lipid, a phosphotipid, a glycoside, a nucleoside, a micleotide, oligonuclestide, and
polyethylene glycol. In some embodiments, the one or more R™ groups are covalently linked. In
some embodiments, the one or more k' groups form & conjugate.
In some embodiments, R™ is OR™,
In some embodiments, R™ is substituted C;-C, alkyl or optionaily substintted Cs-Cyg alkyl. In some
embodiments, R* is & pharmaceutically acceptable cation. I some embodiments, R is a
phammaceutically acceptable cation selected from Li', Na®, K, Mg™, Ca** and a protonated amine,
In some ersbodiments, R™ is -[C(R*XR™)]aR™; mis 1,2, 3, 4; and wherein at least one of K™, R®
and R™ is not bydrogen. In some embodiments, R™ is hydrogen, K™ is hydrogen and R™ is not
hydrogen.
In some eobodiments, R* is at least one amino acid, a peptide, 2 lipid, 2 phospholipid, 2 glycoside,
a nucleoside, a nucieotide, oligonucicotide, or polyetbylene glyeol.
In some embodiments, R is SR™. In some embodiments, R™ is optionally substinuted C,-C,g alkyl.
In some embodiments, R* is -[CR™)(R™),R™.
In some embodiments, R™ 15 hydrogen, R* is hydrogen and R* is not hydrogen. In some
embodiments, R* is at least one amino acid, a peptide, a lipid, 2 phospholipid, a glycoside, 8
nucleoside, & nucieotide, obgonucleotide, of polyethyiene glycol.
In some embodiments, R™ is NR¥R®,
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In some embodiments, R is hydrogen. Tn some embodiments, R® is optionally substitned alkyl.

In some embodiments, R*® is -[CR®:(R* R

In some embodiments, R* is hydrogen, R*is hydrogen and R* is not hydrogen. o some

embodiments, B is at Jeast one amino acid, a peptide, a lipid, a phospholipid, a glveosidc, a

nucleoside, a pucleotide, oligonucleotide, or polycthyiens glyeol.

In some embodiments, R? is ~-SCH;C(=O)R", ~SCHy-tetrazolyl, -SCHC(=0)NHOH, -

SCHO(=0)0-alky-OC=0IR™, ~SCHC(=0)0-alkyl-OC(E=OIOR™Y, ~SCH,C(=0)0-alkyl-

OCE=CINRMR®, or ~-SCH,C(Oalkyl);

R' i3 OR™, NR"R™, at least one amino acid, a peptide, or a glvcoside;

R is substituted C-C, alkyl, optionally substituted Cs-Cq alkyl, optionally substituted
heteroalicyl, optionally substituted cyclealkyl, optionatly substimted beterocycloalkyl,
optionally substituted aryl or optionally substituted heteroaryt; or

R is g pharmaceutically accepiable cation;

R™ s hydrogen, optionally substitued C;-C)y atiyl, optionally substituted heteroalicyl, oprionally
substituted cycloalicyl, optionally substituted heterocyeloalkyl, optionally substituted aryt,
optionally substituied hetervaryl;

R* is hiydrogen, optionally substinited alkyl, optionally substitated hetsroalkyl, optionally
substituted cycloalkyl or opticnally substisuted heterocyeloaliyl; and

R* is hydrogen, optionaliy substituted alkyl, optionally substituted heteroalkyl, optionalty
substituted cycloalkyl or optionally substituted heterocycloatkyl.

In some embodiments, R? is —SCHZC(‘ﬂO}R“. In some embodiments, RS is ~SCHC(=O-at least

one amino acid. In some embodiments, R® is —8CH,C(=0)-lysine. In some embodiments, RY is -

SCH,C(=O)-glycoside, In some embodiments, RE is ~SCH,C(=030-glucuronide. In some

etmbodiments, R® is ~SCH -tetrazolyl. In some embodiments, R® is -SCH,C(=0)NHOH. In some

embodiments, R® is ~SCH,C(=0)0-alkyl-OC(=0)R™. In some embodiments, ~SCH,C(=0)0-CH,-

OC(=O)R™. In some embodiments, R? is —SCH,C(=0)0-CH(CH,)-OC(=0)R™, In some

embodiments, R® is ~SCH,C{=0)0-CH;-OC(=0)OR™. In some smbodiments, R® is -

SCH,C(=0)0-CHICH,)-OC(=0)OR™. In one sspect, RY is -SCHC{Oalivl);.

In one aspect, R™ is OR™. In other aspect, R™ is NR*R™.

In one aspect, provided is 8 method for decreasing uric acid lsvels in one or more tissues of organs,

blood, serum, urine, or combinations theresf of an individual in nesd of decreased uric acid levels,

comprising administering to the individual o uric acid level decreasing amount of:

(i) & compound of formula (I} or

{ii) & compound of formula {ID); or

(iii) & compound of formaula (TT1); or

(iv} & combination thereof,

In one aspect, the reduction in uric acid levels resulia in a reduction in hypertension or

cardiovascular events.
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in one aspect, the method comprises administering one or more metabolites of & compound of
formuta (1).
In one aspect, the compound of formala (1) is 4-{2-(3-bromo-4-( 1-cyclopropylnaphthalen-4-yip-45-
1,2 4-trinzol-3-ylihio)acetamido)-3-chlorobenzoic acid or a metabolite, pharmaccutically acoeptable
sah, solvate, ester, tautomer or prodrug thersof,
In one aspect, the compound of formula 1T} is 2-(5-brome—4-{4-cyclopropyinaphthalen-1-yI-4H-
1,2,4-trinzol-3-ylthio)acetic acid or & metabolite, pharmaceutically acceptzbie salt, solvate, ester,
tantomer o prodrug thereof.
In sotne embodiments, the method comprises administering 2 compound of formula (1T}, or a
metabolite, pharmaceutically accentable salt, sotvate, ester, tautomer or prodrug thersof, fo the
dividual.
In sore embodiments, the method comprises administering & compound of formula (IT), whersin
the compound of formula (IT) is a 3,5-disubstituted-4-{4-R -naphthalen-1-yl}4H-1,2 4-triazole
wherein the substituent at the 3-position is ~R¥ and the substituent at the S-position is -R*, or a
metabolite, pharmaceutically acceptable salt, solvate, ester, tantomer or prodrug thereof, to the
In some embodiments, the method comprises administenng a compound of formula (1T, wherein
the compound of formuls (IF) is & 3-substituted-4-{4-cyclopropyi-nepinthalen-1-vi}-4H-1,2 4-
trizzole wherein the substituent at the 3-position is —R®, or & membolite, pharmaceutically
acceptabie salt, solvate, ester, tautomer or prodrag theveof, o the individual.
In some embodiments, the method comprises administering & compound of Foramla (I), or a
metabolite, pharmaceutically acceptable salt, solvate, ester, tantomer or prodrug thereof to the
individual.
In one sapect, provided is & method of reating or preventing a condition characterized by abnormal
tissue or organ levels of uric acid in an individua! comprising administering to the individual an
effective amount of:

(i} acompound of formula (I}; or

(if} a compound of formula (H); or

{1ii) a compound of formulas (O1); or

{iv} & combination thereof.
In some embodiments, the condition is gout, a recurrent gow: attack, gouty arthritis, hyperuricaemia,
hypertension, & cardiovasenler disease, coronary heart discase, Lesch-Nyhan syndrome, Kelley-
Seegmiller syndrome, kidney disease, kidney stones, kidney failure, joint inflammation, arthritis,
urolithiasic, plumbism, hyperparathyroidism, psoriasis, sarcoidosis, bypoxanthine-guanine
phosphoribosylwransferase (HPRT) deficiency or a combination thepsof,
In onc aspect, the condition is gout. kn some embodiments, the method firther comprises
administering an additional agent effective for the treatment of the gout. In some embodiments, the
additional agent is allopurinol, febuxostat, FYX-051 (4-(5-pyridin-4-yl-157-{1,2 4}riazol-3-
yl)pyridine-2-carbonitrile), or combinations thereof,
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In onc aspect, provided is a method of tresting or preventing cancer which also maintains uric scid
levels a1 pretreamment levels or causes & decrease in uric scid ievels, comprising sdministering:

8) &n effective amowunt of sn anticancer agent;

b} & uric acid level maintmning or bowering avnount of

(1} acompound of formuls (T); or

(1) & compound of formula (I1); or

(iii) a compound of formula (HI); or

(iv) a combination thereof.
In one aspect, provided is a pharmaczutical composition comprising:

(1) acompound of formuia {I}; or

(i) a compound of formula (I1); or

(iii} a compound of formuda (fH); or

(iv) a combination of (i}, (i}, and {ii); and

{v} cptionatly one or more pharmaceutically acceptable carriers,
I some embodiments, the pharmaceutical composition further comprises allopuringl, febuxostat,
FYX-051 (4-{S-pyridin-4-yl- 1 H-{ 1,2, 4)wriazol-3-y1)pyridine-2-carbonitrile), or combinations
thereof.
Throughout the speciBeation, groups and substituents thereof are chosen by one skilled in the field
10 provide stable moieties and compounds.

BRIEF DESCRIFTION OF THE DRAWINGS
The novel features of the invention are set forth with particularity in the appended claims. A better
understending of the features snd advantapes of the present mvention wil} be obtained by reference
1o the following detsiled description that sets forth ilinstrative crbodiments, in which (ke principles
of the invention are utilized, and the accompanying drawings of which:
Figure 1 represents serum uric acid (mg/dL) levels 0, 3, 7 and 14 days afier administering 4-(2~(5-
bromo-4-(4-cyclopropyleaphthaien- 1-yh-4H- 1,2, 4-riazol-3-ylthio)acetamido)-3-chlorobenzoic
acid, potassium salt in humans at doses of 30010, 400mg or 500mg b.i.d. (twice daily)
Figure 2 represents serum uric acid (umol/L) levels 0, 3, 7 and 14 days after administering 4-(2-{5-
bromo-4-(4-cyciopropylnaphthalen-1-yIr4H- 1,2, 4-triazol-3-vithioucetamido)-3-chlorobenzoic
acid, potassium salt in humans at doses of 300mg, 400mg or 500mg b.i.d. (twice daily)
Figure 3 represents the change in seromn uric scid (mg/dL} levels 3, 7 and 14 days after
administering 4-(2-(3-bromo-4-{4-¢yclopropyinaphthalen- [ -y -4H-1 2 4-triazol-3-
vithio)scetamido)-3-chlorobenzeic acid, potassium salt in humans ai doses of 300rag, 400mg or
500mg b.id,
Figure 4 represents change in serum uric acid (mol/L) levels 3, 7 and 14 days afier administering
4-{2-(5-bromo-4-{4-cyclopropylnaphthaien-1 -yI-4 H- 1,2 4-triazo}-3-yithiojacetamido)-3-
chlorobenzoic acid, potassium salt in humens at doses of 300mg, 400mg or 500mg bid,
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Figure 5 represents change i seram uric acid {(umol/dL} levels by treatment day afier administering
4-(2-{5-bromo-4-{4-cyclopropyinaphthalen-1-y1)-4H-1,2 4-triazo}-3-yithiojacetamido)-3-
chlorobenzoic acid, potassium salt in hurnans at doses of 300mg, 400mg or 500mg b.id.

Figure 6 represents the increase in daily uric acid output following oral administration of 2-{5-
bromo-4-{4-cyciopropylnaphthalen-1-y1}-4H-1,2 4-triazof-3.ylthio)acetic acid solution,

DETAILED DESCRIPTION OF THE INVENTION
The novel featurss of the invention are sct forth with particularity in the appended claims, A better
understanding of the features and advantages of the present invention will be obiained by reference
to the foliowing detailed description that sets forth iflusirative smbodiments, in which the principles
of the invention are ntilized.
While preferred embodiments of the present invention have been shown and described hersin, it
wilk be obvious to those skilled in the urt that such embodiments are provided by way of example
only. Numerous variations, changes, and substitutions will now oceur to those skifled in the art
without departing from the invention. It should be understood that various alternatives fo the
embodiments of the invention described herein may be employed in practicing the invention. It is
intended that the following cinims defins the scope of the invention and that methods and structures
within the scope of these claims and their equivalents be covered thersby.
The section beadings used herein are for organizational purposes only and a1t 2ot to be construed as
limiting the subject maiter described.

Certain Chemical Terminology

[6091]

(0ag2]

16093}

Unless defined otherwise, all technical and scicntific terms used herein have the same meaning as is
commonty understood by one of skill in the art to which the claimed subject matter belongs. In the
event that there i a plurality of definitions for termas herein, those in this section prevail.

It is to be understood that the foregoing general description and the folfowing detailed deseription
are exempiary and explanatory only and are not restrictive of any subjact matter claimed. In this
application, the use of the singular includes the plural unless specifically stated otherwise. It must
be noted that, as used in the speeification and the appended claims, the singular forms "a", "sn" and
“the” include phural referents unless the context clearly dictaies otherwisz. It should also be noted
that use of "or" means "andior™ unless stared otherwise. Furthermore, use of the term “including® as
weli as other forms, such as "mciude®, "includes™, and "included” is not limiting.

Definition of standard chemistry ierms may be found in reference works, including Carey and
Sundberg " ADVANCED ORGANK: CHEMISTRY 4™ ED," Vols. A (2000) and B (2001), Plenum Press,
MNew York. Unless atherwise indicated, conventional methods of muss spectroscopy, NMR, HPLC,
iR and UV/Vis spectroscopy and pharmacology, within the skill of the art are empioved. Unless
specific definitions are provided, the nomenclanure employed herein are the standard definitions.
Standard techniques can be used for chemnical syntheses, chemical analyses, pharmaceutical
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preparation, formuyiation, and delivery, and treatment of individusls. Reactions and purification
techniques can be performed .., using kits of manuficturer's specifications or as commoniy
accomplished in the art or as described kerein. The foregoing techniques and procedures can be
generally performed of copvendonal methods well known in the art and es described in various
general and more specific references that are cited and discussed throughout the present
specification. Throughout the specification, proups and substituents thereof can be chosen by one
skitied in the field to provide stable moieties and compounds,

Where substiruent groups are specified by their conventional chemical formulas, written from left o
right, they equally encompass the chemically idestical substimuents that would result from writing
the structure from right to left, As e non-limiting exatnple, -CH,0- is equivalent to ~OCH -~

Unless otherwise noted, the use of peneral chemical terms, such as though not imited to "alkyl,”
"amine,” “aryl,” are equivalent to their optionally substituted forms. For example, "alkoyl,” as used
berein, includes optionally substituted atkyl.

In some embodiments, the compounds presented herein possess one or more stersocenters. In some
embodiments, the stereocenter is in the R configuration, the S configuration, or combinations
thereof, In some embodiments, the compounds presented herein possess one or more double bonds.
in some embodiments, the compounds pressnted herein possess one or more doubie bonds wherein
#ach double bond exists in the E (frans) or Z (cis} configuration, of combinations thereof,
Presentation of one particular sterecisomer, regicisomer, diastersomer, enantiomer or epimer
should be understood to include all possible stereoisomers, regioisomers, diastereomers,
enantiomers or epimers and mixtures thereof. Thus, the compounds presented herein include alf
separate configurational stereoisomeric, regioisomeric, diasiercomeric, enantiomeric, and epimeric
forms as welt as the corresponding mixtures thereof, Techniques for inverting or leaving unchanged
4 particular stereocenter, and those for resolving mixtares of stereoisomers are are found, for
exampie, Furniss er al. (eds.}, VOGEL'S ENCYCLOPEDIA OF PRACTICAL QRGANIC
CHEMISTRY 5.5up.TH ED., Longmsn Scientific and Technical Lid., Essex, 1991, 809-816; and
Heller, Ace. Chem. Res. 1998, 23, 128,

The terms "moiety”, "chemical moiety”, "group” and "chetical group®, as used hersin refer to e
specific segment or functional group of 2 molecule. Chemical moieties are often recognized
chemical entities embedded in or appended to & molecnle.

‘The term "reactant,” as used heteis, tefers to a nucleophile or electrophile used to create covalent
finkages.

The term "bond" or "single bond” refers to a chemical boad between two atoms, or two mojeties
when the atoms joined by the bond are considered to be part of larger substructure.

[80300] The term “optional® or “optionally” means that the subsequently described event or circunsiance

may af may not ocewr, and that the description includes instances where said event or circumstance
occurs and instances in which it does not. For example, "opticnally substituted alkvi" means either
"alicyl™ ot “substituted alicyl” as defined below. Further, an optionally substituted group may be un-
substituted (¢.g., -CH,CHs), fully substituted (¢.g., -CF,CF;), monc-substituted (e.g., "CH,CH,F) or
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substituted at & level anywhere in-between fully substituted and mono-substitated (e.g., -CH,CHE,,
“CHCF;, -CF2CH;, -CFHCHF, etc}. It will be undersiood by those skilled in the arc with respect to
any group containing one or more substituents that such groups are not intended to introduce any
substitution or substimtion patteras (¢.g., substituted alkyl includes optionally substituted cycloaliyl
groups, which in ture are defined a5 including optionally substituted alkcyl groups, potentially ad
infinitum) that are sterically impractical and/or synthetically non-feasible. Thus, any substituents
described should generally be understood as having 2 maximnm molecular weight of about 1,000
dsltons, and more typically, up to about 500 daltons (except in those instances where
mactomolecular substituents are clearly intended, .z, polypeptides, polysaccharides, polyethylene
glycols, DNA, RNA and the like),

{60101] As used herein, C,-C, includes C,-C,, C)-C; . . . Cy-C,. By way of example only, a group designated
a8 “C;-C," indicates that there are one o four carbon atoms in the moicty, i.e. groups containing |
carbon atom, 2 carbon sloms, 3 carbon atoms or 4 carbon atoms, a5 well 88 the ranges C,-C, and
C1-Cs. Thus, by way of example only, "Ci-C, alkyl” indicates that there are one to four carbon
atomms in the alkyl group, fe., the alloyt group s selected from among methyl, ethyl, propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, and ~-butyl. Whenever it appears herein, a numerical range
such as "1 fo 10" refers to each integer in the given range; e.g., *1 to 10 carbon atoms™ means that
the group may have 1 carbon atom, 2 carbos atoms, 3 carbon atoms, 4 carbon atems, § carbon
atoms, 6 carbon atoms, 7 carbon atoms, § carbon atoms, $ carbon atoms, or 16 carbon atoms.

I00162} The term "lower" as used herein in combination with terrs such as alkyl, alkenyt or atkynyl, (1.
"lower alkyl", "lower alkenyl” or "lower alkyny!") refers to an optionaily substituied straiphi-chein,
or optionally substitated branched-chain saturated hydrocarbon moncradical baving from one o
about six carbon etoms, mote preferably one to three carbon atoms. Examples inclade, bt are pot
limited to methyl, ethyl, r-propyl, isopropyl, 2-methyt-I-propyl, 2-methi-2-propyl, 2-methvi-1-
butyl, 3-methyl-1-butyl, 2-metkyl-3-butyl, 2,2-dimethy!-L-propyl, 2-methyl-1-pentyl, 3-methyl-1-
peityl, 4-methyl-1-peatyl, 2-methyl-2-pemd, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-
1-butyl, 3,3.dimethyl-1-butyl, Z-ethyi-1-butyi, n-butyl, isobutyl, sec-buryl, t-butyl, n-pentyl,
isopentyl, neopentyl, tert-amyl and hexyl

[00103] The werm "hydrocarbos™ as used herein, alone or in combination, refers 10 a compound or chemical
group containing only carbon and hydrogen atoms.

[06104] The terms "hetervatom” or *hetero” as used herein, afons or in combinstion, refer to an atom other
thar carbon or bydrogen. Heteroatoms are may be independently sefected from among oxvgen,
nitrogen, sulfur, phosphorous, silicon, selenium and tin but are not limited to these atoms. In
embodimments in which two or more heternatoms are present, the two or more heteroatoms can be
the same as each another, or some or sl of the two or more heteroatoms can each be different from
the others.

{00105] The term "alkyl” as used herein, afone or in combinatior:, refers to an optionatty substituted
straight-chain, or optionally substituted branched-chain saturated hvdrocarbon monoradical having
from one 10 about ten carbox atoms, more preferably one to six carbos atoms, Examples include,
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buz are not limited to methyl, ethyl, n-propyl, isopropyt, 2-methyl-1-propyd, 2-methyl-2-propyl, 2-
methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-3-buty, 2, 2-dimethyl-1-propyl, 2-methyl-1-pentyl, 3-
methyi-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2.pentyl, 4-methyl-2-pentyl, 2,2
dimethyl-I-butyl, 3,3-dimethyi-]-butyl, 2-ethyl-I-butyl, n-buty}, isobutyl, sec-butyl, :-butyl, a-
pestyl, isopentyl, neopentyl, tert-amyl and hexyl, and longer alkyl groups, such as heptyt, ooty and
the like. Whenever it appears hersin, a nurnerical range such s "C;-Cy alkyl” or "C ¢ alkvl”, means
that the alkyl group may consist of 1 carbon atom, 2 carbon atoms, 3 carbon atoms, 4 carbon atoms,
5 carbon atoms of 6 carbon atoms, although the present definition also covers the occarrence of the
term "allyl® where no mumerical range is designated.

[00106] The term “alkylenc” as used herein, alone or in combination, refers 1o & diradical derived from the
above-defined monoradical, alicyl. Exampies include, but are not iimited to methylene (-CHy-),
ethylene (-CH,CH;-), propylene (-CH,CH,CH.-), isopropylens (-CH{CH,)CH,-} and the like.

{00197} The term "atkeny!” as nsed herein, alone or in combinstion, refers 1o an optionally substituted
straight-chain, or optienally substitiited branched-chain hydrocarborn monoradical having one or
more carbos-carbon double-bands and having from twe to about 1er carbon awms, more preferably
two 10 about six carbon atoms. The group may be in either the cis or #rans conformation about the
double bond(s}, and should be understood 10 include both isomers. Examples inciude, but are not
timited 1 etheny! (-CH=CH}), 1-propenyt (-CH;CH=CH,), isopropeny! [-C{CH;=CH, ], butenyl,
1,3-butedienyl and the fike. Whenever it appears herein, a numerical range such as "C-Cy atkenyt”
or "Cxg alkenyl”, means that the alkeny! group may consist of 2 carbon atomns, 3 carbon atoms, 4
carbon atots, 5 carbon atoms or 6 carbon etorns, sithongh the present definition afso covers the
occumence of the term “alkeay”™ where no sumerical range is designated.

{00108] The torm "alkenylene" as used herein, alone or in combinatios, refers 1o & diradical derived from
the above-defined monoradical alkenyl. Examples inchade, but are not kmited 1o ethemylene
{-CH=CH-}, the propenylene isomers (¢.g., -CH,CH=CH- and ~C(CH,y=CH-) and the like.

{06109] The term "alkyny!" as used hereir, alone or in combination, refers 1o an optionally substituted
sisight-chain or optionally substituted branched-chain hydrocarbon menoradical having one or
more carbon-carben triple-bonds and having from two to sbout ten carbon atoms, more preferabiy
from twe 1o about six carbon atoms. Examples inciude, but are not limited to ethynyl, 2-propynyi,
2-butynyl, 1,3-butadiynyl and the like, Whenever il appears herein, a numerical range such as "Co
C, atkynyl” or "C;¢ alkynyl", means that the alkynyl group may consist of 2 carbon atoms, 3 carbon
atoms, 4 carbon stoms, 5 carbon atoms of 6 carbon atoms, althongh the pregent definition also
covers the ocorrrence of the term "alkynyl” where no numerical range is designated.

{00110] The term "alkcynylene” as used herein, alone or in combination, refers 1o & diradical derived from
the above~defined monoradicsl, elkvayl. Examples include, but are pot limited o ethynylere (-
C=C.}, propargylene (-CH4-Cs=C-) and the like.

[00131) The term “aliphalic" as used herein, alone or in combination, refers to an optionally substituted,
straight-chain or branched-chain, non-cyclic, saturated, partially unssturated, or fuliy unsaturated
nonaromatic hydrocarbon. Thus, the term collectively includes alkyl, alkenyl and alkynyl groups,
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{06112} The terms "hewroalkyl”, "hetercatkenyl® and “heteroalkvryl” as used herein, alons or in
combination, refer 0 optionally substituted alkyi, alkeny! and alkynyl structures respectively, as
described sbove, in which one or more of the skeletal chain carbon atoms (and any associated
hydrogen atoms, as appropriate) are each independently replaced with a heteroatom (i.e. an atom
ather than carbon, such as though not limited 1o oxygen, nitrogen, sulfur, silicon, phosphorous, tin
or ¢ombinations thereof), or heteroatomic group such as though not limited 1o -0-O-, -5.8., -0-8- -
§-0-., =N.Ne=, -N=N-, -N=N-NH-, -H{Q)p-, -0-P{O}e, -PIO)-0-, -8(0)-, -${Dy-, -SnHy- and the
tike.

[BOX13] The terms "haloalicyl”, "haloatkenyl™ and "haloalkyny!" as used herein, alone or ip combination,
refer w optionally substituted afkyl, alkenyl and alkynyl groups respectively, 2s defined above, in
which ane or mors hydrogen atoms is replaced by fluering, chiorine, bromine or iodine atoms, or
combinations thereof. In sorme embodiments two or more hydrogen atoms may be replaced with
halogen pioms that are the same 88 each another {e.g. difluoromethy]); in other embodiments two or
more hydrogen a1oms may be replaced with halogen atoms that are not all the same as each other
{2.g. I-chloro.1-fluoro-1-tedoethyl), Non-limiting examples of haloalky! groups are flucromethyl
and bromoethyl. A non-limiting exarnple of a haloalkenyl group is bromoethenyl. A non-lirniting
example of 5 haloalkynyl group is chloroathynyl.

[00334] The term "perhalc” as used herein, alone or in combination, refers 1o groups in wiich all of the
hydrogen atoms are replaced by fluorines, chlorines, bromines, iodines, or combinations theroof,
Thus, a5 a non-limiting example, the term "perhaloailoyi™ refers to an alkyl group, as defined hersin,
in which all of the H atoms have boen replaced by fluorines, chiorines, bromines or iodines, or
combinations thereof. A non-limiting example of a perhaloalicy] group is brome, chiore,
fluoromethy!. A non-limiting example of & perhaloatienyt group is frichloroethenyl. A non-limiting
example of 4 perhaloatiynyl group is wibromopropynyl.

[00115] The term "carbon chain” as used herein, alone or in combination, refers to any alkyl, atkenyl,
alkyniyl, heteroalkyl, heteroalkenyl or heteroalkyny! group, which is linsar, cyclic, or any
combination thereof. If the chain is part of & linker and that linker comprises one or more rings as
part of the core backbone, for purposes of calculating chain length, the "chain” onky includes those
carbon atoms that compaose the bottom or top of & given ring and not both, and where the top and
bottom of the ring(s}) are not equivalent in length, the shorter distance shail be psed in determining
the chais length. If the chain contains heteroatoms as part of the backbone, those atoms are not
calculated as part of the carbon chain length.

{08116] The tenma "cycle”, "eyelic”, "ring" and "membered rng” as used herein, alone or in combination,
refer to any covalently closed structure, inchuding alicyclic, hewrocyelic, aromatic, hetercaramatic
and polycyclic fused or non-fused ring systems as described herein. Rings can be optionatty
substituted. Rings oan form part of a fused ring systerm. The term "membered” is meant to denote
the number of skeleta) atorms that constitate the ring, Thus, by wey of example only, cyciohexane,
pyridine, pyran and pyrimidine are six-memberad rings and cyelopentane, pyrrole, tetrahydrofuran
and thiophene are five-membered rings.
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[ee117)

[06118]

168119}

The term “fused” as used herein, alone ot in combination, refers 1o cvelic structures in which two or
more rings share onz or more bonds,

The torm "ovcloalkyl” as vsed herein, alone or in combination, refers to an optionally substired,
ssturated, hydrocarbon moncradical ring, containing from three to about Sfteen ring carbon atoms
or from three to about ten ring carbon atoms, though may inchude additional, non-ring carbon atoms
as subsiituents (2.g. methyleyclopropyl), Whenever it appears herein, a numerical range such as
"CyCe cycloalkyl * or "Cag cyeloalky! *, means that the cycloatiyl group may comsist of 3 carbon
atoms, 4 carbon atoms, § carbon atoms or § carbon atoms, i.e., is cyclopropyl, cyclobutyl,
eyclopentyl or cyeloheptyl, although the present definition also covers the cccurrence of the term ™
cycloalkyl ™ where no numerical range is designated. The term includes fused, non-fused, bridged
and spire radicals. A fused cvcloalkyl may contain from two to four fused rings where the ring of
atiachment is & cycloalkyl ring, and the other individual rings may be alicyclic, heterocyclic,
sromatic, heteroaromatic or eny combination thereof. Examples include, but are not lmited 1o
cyclopropyl, cyclopentyl, cvclohexyl, devalinyl, and bicycle {2.2.1] heptyl and adamentyl ring
systems. Blustrative examples include, but are ot limited (o the following moieties:

>.0.0-0-0.-(O)-CO
o> &> O Co-00- C0,
IRV NV TR =Ny o

The wim "cycloalkenyl” as used herein, alone or in combination, refers (¢ an optionslly substitnted
hydrocarbon nos-aromatic, monoradica] ring, having otie or more carbon-carbon double-bonds and
from three to about twenty ring carbon stoms, three 1o about twelve ring carbon atoms, or from
three to sbout fen ring carbon atoms. The term includes fused, non-fused, bridged and spirc
radicals. A fused cycloalienyl may contain from two to four fused rings where the ring 6f
attachment is a cycloalkenyl ring, and the other individusl rings may be alicyclic, heterocyclic,
aromatic, heteroaromatic or any combination thereof, Fused ring systems may be fused across a
bond that is a carbon-carbon single bond or a carbon-carbon double bond. Examples of
cycloatkenyls include, but are not limited to cycichexenyl, cyclopentadienyf and bicyclof2.2.1Thept-
2-ene ring systems. llustrative exampies include, but are pot limited 10 the following moicties:

0.0 C00a
@‘m’m’b‘@mmm&

[00120] The terms "alicyclyl" or "alicyelic” as used herein, alone or in combination, refer to an optionally

substitated, saturated, partiatly unsanaated, or fully unsaturated nonaromstic hydrocarbon ring
systems containing from twee 1o about twenty ring carbon atoms, three to about twelve ring carbon
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gtotmns, or from three o about ten ring cerbon atoms. Thus, the terms collectively inchude cyeloatkyl
and cycioatkenyl groups.

[60121} The terms “non-aromatic heterocyelyl” and "heteroalicyelyl™ as used herein, alone ot in
combination, refer to optiosally substituted, saterated, partinlly unsaturated, or fully unsafurated
nonaromatic ing monoradicals containing from three to about twenty ring atores, where one or
more of the ring atoms are an atom other than carbon, independently selected from among oxygen,
nitrogen, sulfur, phosphorous, silicon, selenivim and tn but are not limited to these atoms. In
embodiments o which two or more hetercatoms are present in the ring, the two or more
heteroatoms can be the same as each another, or some or all of the two or more heteroatoms cen
sach be different from the others. The terms inchude fased, non-fused, bridged and spiro radicais, A
fused non-aromatic heterocyclic radical may contain from two to four fised rings where the
attaching ring is a non-aromatic heterocycle, and the other individual rings may be alicyelic,
heterocyclic, aromatic, heteroaromatic or any combination thereof. Fused ring systems may be
fused across & single bond or a double bond, as well as across bonds that are carbon-carbon, carbon-
hetero atorn or hetero atore-hetero atom. The terms also include radicals having from three o about
twelve skeletal ring atoms, as well as those having from thres to sbout ten skeletsl ring atoms.
Attachment of 2 non-aromatic heterocyclic subuait o its parent molecule cac be via 8 heteroatom or
a carbon atom. Likewiss, additional substitation can be via & heteroator or a carbon atom, As a
non-limiting example, an imidazolidine son-aromatic heterocyele may be atached to 8 parent
moleculs via cither of its N atoms (imidazolidin-1-y} or imidazolidin-3-yi} or any of its carbon
atoms (imidazolidin-2-yi, imidazolidin4-y] or imidezclidin-5-vi}. In certain embodiments, non-
aromatic beterocycles contain one or mere carbonyl or thiocarbony] groups such as, for exampie,
ox0- and thio-containing groups. Examples inchide, but are not limited to pymrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrabydrothienyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholine, thiomorpholino, thioxanyl, piperazinyl, azetidinyl,
oxetanyl, thistanyl, homopiperidinyl, oxepauyl, thiepanyl, oxazepinyl, diszepinyl, thiazepinyl,
1,2,3,6-tetrabiydropyridinyl, 2-pytrolinyl, 2-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl,
1.3-dioxolanyl, pyrazolinyi, dithisnyl, dithiclanyl, dihydropyranyl, dilrydrothienyl, dibydrofuranyl,
pyrezolidinyt, imidazolinyt, imidezolidinyl, 3-ezabicyckoi3.1.0]bexanyl, 2-
azabicyclio{4.1 Ofheptanyl, 1H-indoly! and quinolizinyl. Iliustrative examples of heterocycloalieyl
groups, also referred to as non-aromatic heterocycles, inchude:
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(D W i L N and the
like. The terms also inchude all ring forms of the carbohydrates, including but not limited to the
monosaccharides, the disaccharides and the oligosaccharides.

{08122} The term "aromatic™ as used herein, refers w a planar, cyclic or polyeychic, ring moiety having a
delocalized r-electron sysiem containing 4n+2 % electrons, where n is an integer. Aromatic rings
can be formed by five, 8ix, seven, eight, nine, or more than nine atoms, Aromatics cen be optionally
substitted and can be monocyclic or fused-ring polycyelic. The fenm aromatic encompasses both
all carbon containing rings {e.g., phenyl) and those rings containing one or more heteroatoms (e 2.,
pyridine},

{08123} The term "aryl” as used herein, alone or in combination, refers to an opticnally substituted aromatic
hydrocarbon radical of six to about twenty ring carbon atoms, and includes fused and non-fused
aryl rings. A fused aryl ring radical contains from two to four fused rings where the ring of
attachment is an aryl ring, and the other individual rings may be slicyclic, heterocyclic, aromatic,
heteroaromatic or apy combination thereof. Further, the term ary! includes fused and non-fused
rings containing from six to about twelve ring carbon atoms, as well as thoss containing from six to
sbowt ten ring carbon atoms. A no-limiting example of a single ring arvi group includes phenyl: a
fused ring aryl group includes naphithyl, phenanthreny!, anthracenyl, azulenyl; and a non-fased bi-
aryl group inchudes biphenyl.

[66124] The term “arylens” as used herein, alone or in combination, refers to a diradical derived from the
gbove-defined monoradical, eryl. Examples include, but are not limited to 1, 2-phenylens, 1,3-
phenyiene, 1 4-phenylene, 1,2-naphthviene end the Like,

100325} The term “heteroaryl” as used herein, alone or in combination, refers to optionally substituted
sromatic monoradicals containing from about five to about twenty skeletal ring atoms, where one or
mote of the ring atoms is a heteroatom independently selected from among oxygen, nitrogen,

salfur, phosphorous, silicon, selenium and tin but pot limited to these atoms and with the proviso
that the ring of said group doces not contain two adjacent O or § atoms. In embodiments in which
two or more heteroatoms are present in the ring, the two or more heteroatoms can be the same as
¢ach another, or some or al! of the two or more heteroatoms can each be different from the others.
The term heteroary] includes optionally substinsied fused and non-fosed heteroaryl radicals having
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{06126}

{00127]

ai least onc heteroatom. The term heteroaryl alse includes fused and non-fused heteroaryls having
from five 1o about twelve skeletal ring atoms, as well as those having from five to about ten skeletal
ring atoms. Bonding to a heteroaryl group can be via 2 carbon atom or & heteroatom. Thus, as a
non-limiting example, an imidiazole group may be attached to a parent motecule vig gny of its
carhon atoms (imidazol-2-y}, imidazel-4-vi or imidazol-5-y1}, or its nitrogen ators (imidazol-1-yl
or imidazol-3-yi}. Likewise, a heteroaryl group may be further substituted vis any or sll of its
carbon atoms, and/or any or all of its hetervatoms. A fused heteroary! radical may contain from two
1o four fused rings where the ring of atlachment is & heterosromatic ring and the other individual
rings may be alicyclic, heterocyclic, aromatic, heteroaromatic or any combination thereof. A non-
lirniting examptle of a single ning heteroaryl group inchades pyridyl; fused ring heteroaryl groups
include benzimidazolyl, quinolinyl, actidinyl; and & non-fused bi-heteroaryl proup includes
bipyridinyl. Further examples of beteroaryls include, withoat limitation, furanyl, thienyl, oxazolyl,
acridinyl, phenazinyl, benzimidazolyl, benzofuranyl, benzoxazolyl, benzothiazolyl,
benzothiadiazolyl, benzothiophenyl, benzoxadinzolyl, benzotriazalyl, imidazolyl, indolyl,
isoxazolyl, isoquinolinyl, indolizinyl, isothiazolyl, isoindolyloxadiazolyl, indazolyl, pyridyl,
pyridazyl, pyrimidyl, pyrazinyl, pyrrolyl, pyrazinyl, pyrazolyl, purinyl, phthalazinyl, pteridioyl,
quinoiinyl, quinazolinyl, guinoxalioyl, triezolyl, tetrazolyl, thiazetyl, wiazinyl, thiadiazoly and the
like, and their oxides, such as for example pyridyl-N-oxide. Hlustrative examples of beteroaryl
groups include the following moieties:

H H il H
Ne N Ny N, N My
SRERs RN e R aRecs ey

Y H RPN «
m,@}.@}.@mj.qf. and the like.

The term “heteroarylene™ as used herein, alone or in combination, refers to 8 diradical derived from
the above-deimed monoradical heteroaryl. Examples inchade, but are not Eimited to pyridinyl and
pysimidinyl.

The: term "heterocycly}" a5 used herein, alone or in combination, refers collectively to
hetercalicyciyl and hetercaryl gronps. Herein, whencever the number of carbon atoms in z
heterocycle is indicated (¢.g., C,-Cg heterocycle), at least one non-carbon atom (the heteroatom)
must be present in the ring. Designations such as "C-C; beterocycle” refer only to the nusuber of
carbon atoms in the ring and do a0t refer to the total sumber of atoms in the ring. Designations such
as "4-5 membered heterooycle" refer to the total number of atoms that are contained i the ring {ie.,
& four, five, or six mermbered ring, in which at least one atom is a carbon atom, at least one atom is
a heterostom and the remaining twe to four atoms ere gither carbon atoms or heteroatoms). For
heterocycles having two or more heteroatoms, those two or more heterouatoms can be the same of

different from one another. Heterocycles can be optionally substituted. Non-aromatic heterocyclic



groups include groups having ouly three atoms in the ring, while aromatic heterocyclic groups must
have at least five atoms in the ring. Bonding (i.c. attachment 1o & parent molecuie or further
substitution) to & heterocyele can be via & hetercatom or a carbon atom.

[00128] The term "carbocyclyl” as used herein, alone or in combination, refers collectively o alicyclyi and
ary! groups; i.e. all carbon, covalentdy closed ring structures, which may be satarated, partially
unsaturated, fully unsaturated or aromatic. Carbocyclic rings can be formed by three, four, five, six,
seven, sigh, nine, or more than nine carbon atoms. Carbocycles can be optionally substiuted. The
term distinguishes carbocyclic from heterocyciic rings in which the ring backbone contains at Jeast
one atom which is different from cerbon.

{00129} The terms "halogen”, "halo" or "halide" as used herein, alone or in combination refer to fluors,
chloro, bromo and iodo.

{00130 The term "hiydroxy” as used hereir, alone or in combination, refers to the monoradical -O¥,

[00131] The term "cyano® as used herein, rlone or in combination, refers to the monoradical ~CN.

[00132] The term "cyanomethyl® as used herein, alone of in combination, refers o the monoradical -
CHCN.

[06133] The terrn "nitro” as used hercin, alone or in combination, refers to the monoradical -NO,.

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

f00135] The term "oxo" as used herein, alone of in combination, refers 1o the diradical =0.

{00136} The term "carbony!” as used herein, sione or in combination, refers to the diradical -C{=0)-, which
may also be writen ag -C{O)-,

06137} The terms "catboxy" or "carboxyl” as used herein, slone or in combination, refer to the moisty -
C(ONOH, which may also be written as -COGH.

[60138] The term "alkoxy” as used herein, alone or in combination, refers to an alkyl ether radical, -O-alkyi,
including the groups -C-alipbatic and -O-carbocyclyl, wherein the alicyl, aliphatic and carbocyclyl
groups mzy be optionally substituted, and wherein the terms allvt, aliphatic and carbocyelyl are as
defined herein Non-limiting examples of alkoxy radicals include methoxy, ethoxy, n-propoxy,
ISOPIOpoxy, t-buloxy, ise-butoxy, sec-butnyy, tert-butoxy and the like,

100139} The term “sulfinyl” as used herein, alone or in sombination, refers 1o the diradical -S(=0)-.

[00140] The term "sulfony]” as used herein, alone or in combipation, refers to the diradical S0

{06141} The terms "sulfonamide”, “selfonamide” and "sulfonamidyl” as used herein, slone or in
combination, refer to the diradical groups -S(==0),-NH- and ~NH-S{=0},-,

[00142] The terms "sulfamnide”, "saifamido” and “sulfamidyl* as used herein, alone or in combination, refer
to the diradical group -NH-8(=0)-NH-,

{80143] It is to be understood that in instances whers two or more radicals are used in succession to define 2
substituent attached to a structure, the first named radical is considered to be terminal and the last
named radical is considered to be attached to the structure in question, Thus, for example, the
radieal arylaliy is ettached to the structure in question by the alicl group,

100144) As used berein, “3,5-disubstittzed 4-(4-R -naphthalen- L-y1)-4H-1,2 4-triazole” refers fo -
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{00345] As used herein, “3-substituted-5-bromo—4-(4-cyclopropylnaphthalen-1-y1)-4H-1,2,4-triazole” refers
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[00146] The wwrm “pawral” as used herein refers to a group or compound that is present in or produced by
nahmre.

Tl b

%

.

[00147] The term “unnatural” or “non-natural” refers 1o & group or compound that is not present in or
produced by nature. An “unnatural” or “non-natural” group of compound is typicelly produced by
human intervention. An “unnatural” or “nog-namral” group or compound is artificial.

[00:348] The term "amino acid” as vsed herein refers to a group or compound that consists of an amino
group, & carboxy] group, a H atom and a distinctive R group (or side chain), “Amino acid” includes,
o-amine acids, f-amine acids, 5-amino acids, and v-amino acids. o-Amino acids consists of an
arnino group, & carboxyl group, a H atom and & distinctive R grotp which is bonded to the a-carbon
atom. “Amino acid” includes natural amino acids, unnatiere] amino acids, amino acid analogs,
amino acid mimics, and the hike.

[00149] In one aspect, the term “amino acid" refers 1o ene of the maturelly ococurring twemty amino zoids (e,
a-amino 2cids), as shown below. Amino acids consist of an amine group, a carboxy! group, an H
ators and & distinctive R group {or side chain), all of which are honded 1o ap a-carbon atorn. As a
result of containing three differing groups on the a-carbon atom, amine acids contain a chiral
center, and therefore may exist as either of two optically active snantiomers, the D- and the -,
Naturafly accurring acids sre found us their - derivatives.
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[00150] In another aspect, the amino acid is an "unpetural amino acid”, "non-natural amino acid”, "amino
acid anzlog”, "amino acid mimic", "Unnatural ammno acid”®, "por-natural amino acid”, “amino acid
analog", "anino acid mimic" and the like, as used herein, refer to an amino acid that is not one of
the 20 natural amino acids. These terms refer to amino acids wherein the fundamental amino acid
molecule has been modified o some way. Such modifications include, though are not limited 10
side chain variations; substitutions on, or alterations to, the amino-CH-carboxy! backbone; D-
enantiomers; combinations thereof and the like.

Side chain varation ——> &
Backbone afterstion = MM )‘\COOH

Change in chirality /

{00151} These terms alse include, but we not limited to, amine acids whick occur naturally but are not
naturally incorporated into & growing polypeptide chain, such as, though not limfud to N-
acetylghucosaminyl-L-serine, N-acetylgiucosaminyl-L-threonine, O-phosphoiyrosine and the like.
Further, these terms also include, but are not limited to, amino acids which do not occnr natmrakly
and may be obuained synthetically or may be obtained by modification of natural naturally
occurring or non-nateral amino acids.

106152} THusteative examples of side chain veriations include though are pot iimited to, O-r-butyl-serine,
hydroxyproline, 4-chlorophenylalanine, homoserine, methionine sulfoxide, thienvialanine and the
like.

B A

COOH  HN™ “GOOH

O-tButyi-eering  Hyoraxyproline 4.Chiorophenyialanine Momoserine  Mathionine sulioxida 2-Thien alanine

160153] Illusteative examples of backbone alterations include though are not limited to, f-amino acids such
as P-alanine, homoproline, atkylation of the amino group, substitution on the a-carbon atom,
thiocarboxyls end the like.
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A peptide can be namaral or unnatural, and consists of amino acids that are linked togetber. The
terms "patural peptide”, "natural polypeptide™, "natural protein” and thxe Jike, as used herein, refer to
a polymer of natural amino acid residues linked by covalent peptide bonds, and inelude amine acid
chains of any length, including full length proteins. The terms "unnatural peptide”, "peptide mimic”,
"peptide analog”, "unnatural polypeptide”, "tnmatural protein® and the like, as used herein, refer o &
polymer of amino acid residues of any length, including fal} iength proteins, wherein one or more
of the armino acids is an unnatural amino acid, and ¢ or wherein one or more of the aming acids are
Joitted by chemical means other than natural peptide bonds. Ilustrative exaraples of linking groups
that can be used as alternatives to the naturel peptide bond include, but are not Emited to ethylene (-
CHy-CHy-), sthynylene (-CH=CH-), ketomethylene {-C(=C)CH;- or CHyC(=0)-), aminomethylene
{-CHy-NH.- or -NH-CH:-}, methylene ether (-CH-0- or -0-CH,-), thiosther {(-CH;-8- or -8-CH:-),
thicamide (-C(=8)NH- or -NH-C{=8}}, ester (-C(=0)0- or 0-C{=0}-), tetrazole, thiszole and the
ke,
“Nucleoside™ is a glycosylamine consisting of a muceobase (often referred to simply base) bound o
a ribose or deoxyribose sugar. A nucleoside can be & natural mucleoside or an unnstural nuclcoside.
The term "natural sucicoside” as used hevein refers to a nucleobase bound to 2 ribase or

deoxyribose sugar. Examples of these include cytidine, uridine, adenosineg, guanosine, thymiding

and inosine,
NH; NH; [»]
| B [N % H, Ma N
N ® N NH N
¢ ]i\)\ B f\ l ¢
N N"j N NANH;‘ N’RO NAO N Néi
o) HG: HD. i HG. HO,
0 0. 1 :o: O,
QH (OH) OH {(OH)} OH (OH) OH (ON) S o+
Adinncais Guanasing Cyticre: Uridiee / {0
™ ¥ { ]

100156}

The terms "ennatural nucleoside”, "mucleoside analog” and the like, as used hevein, refer to a
nucicoside that is not one of the 6 nucleosides. These terms refer to nucleosides wherein the
fundaments} nucleoside molecule hies been modified in some way. Such modifications include,
though are not limsited 1o base modifications, sugar modifications, alterations of the linkages
between the base and sugar, use of alernate stereochemistries; combinetions thereof and the like.

(60357] The terms “pucleotide™, “poiynucieotids”, “oligonuclectide”, "muclsic acid”, "nucleic acid polymer”

and the like. as used herein, refer to deoxvribonucleotides, deoxyribomucleosides, ribonucieosides
or ribonucleotides and polymers thereof in either single- or double-stranded form, including, bt not
limited to, (i) analogues of navaral nucleotides which bave similar binding properties as a reforence
nucleic acid and are metabolized in a manner similar to naturally occurring micleotides; {ii)
oligonacieotide analogs including, but are not limited to, PNA {pepudomucieic acid), analogs of
DNA used in antisense technology (phosphorothicates, phosphoroamidates, and the like).
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{U0158] The term lipid” as used herein refers to any fat-soluble (lipophilic), saturally-occurring molecule,
such as fats, oils, waxes, choiesterol, sterols, fat-soluble vitamins (such as vitamins A, D, E and K3,
monoglycerides, diglycerides, phospholipids, fatry acid, fatty acid esters, and the like. Lipids can be
astural or unnature, In one aspect the lipid is a fatty acid. Fatty acids are saturated or nosaturated.
Saturated fatty acids mclude, but are not limited to, Iauric acid, myristic acid, paliitic acid, stearic
acid, arachidic acid. Unsaturated fatty acids include, but are not limited o, palmitoleic acid, oleic
acid, inoleic acid, linolepic acid, arachidonic acid.

(00159} “Phospholipid” is a type of lipid that is aomphipabtic. Phospholipids are a class of Hipids and contain
a ghycerni backbone, where two of the hydroxy groups of the glycero] backbone are esterified with
fatty acid {saturated, nnsaturated, natural, unnatural), and the third hydroxy is used to form a
phosphate ester with phosphoric acid. The phosphate moiety of the resulting phosphatidic acid is
further esterified with ethanolarmine, choline or serine. Phospholipids are either naral or unnatural,
Natural phospholipids include, but are not limited 1o, piasmalogen, cardiolipin,
dipalmitoylphosphatidylcholine, glycerophospholipid, glycerophosphoric acid, lecithin,
tysophosphatidic acid, phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol,
phosphatidylinositol (3,4)-bisphosphate, phosphatidylinositol (3,4,5)-trisphosphate,
phosphatidylinositol (3, 5)-bisphosphate, phosphatidylinosito! (4,5)-bisphosphate,
phosphatidylinositol 3-phosphate, phosphatidylinositol 4-phosphate, phosphatidylinositel
phosphate, phosphatidylmyo-inosito]l mannosides, phosphatidylserine, platelet-activatiag factor,
sphingomyelin, sphingosyl phosphatide. “Unnatural phospholipids™ comain a diglyceride, &
phosphats group, and 2 simple organic molecule such as choline but are prepared by natwre,

[00360] “Glyooside” as used herein refers to & group comprising any hydrophilic suger (e.g. sucrose,
maltose, glucose, glucuronic ecid, and the like). A glycoside is any sugar group bonded through a
glycosidic linkage. Glycosides include natural glycosides and unnanaral glycosides, Glycosides
include asymmetric carbon(s) and exist in L-form or D-form., Natural glycosides preferentially exist
inr the D-form. Glycosides include monosaccharides, disaccharides, and polysaccharides. Examples
of monosaccharides include, bat are not limited 1o, trioses (e. 8. glyceraidehyde, dihydroxyscetone),
tetroses (e.g. erythrose, threose, erythrulose), pentoses (e, . arebinose, lyxose, ribose, deoxyribose,
xylose, ribulose, xylulose}, hexoses (allose, altrose, galactose, glucose, gulose, idose, mannose,
talose, fructose, psicose, sorbose, tagatose), heptoses {mannohepuilose, sedohepralose); octoses
{e.g. octolose, 2-ke1o-2-deoxy-manno-oclonate}, nonoses {e.g. siadose). Disaccharide include, but
are not limited 10, sucrose, Iactose, maltose, wehalose, cellobiose, kojibiose, nigerose, isomaltose,
B.B-trehalose, sophorose, jaminaribiose, gentiobioss, turanose, malmijose, palatinose, gentiobiulose,
mannobicse, melibiose, melibiulose, rutinose, rutipulose, xylobiose, Polysaccharides include
glycans. Aza-sugars are also inciuded within the term “glycoside”,

{06161} The werm “polyethylene glycol” refers to linear or branched potymeric polyether polyols.

Certain Pharmacentical Terminelogy

36



[00162] The term "patient®, “subject” or "individual" are used interchangeably. As used herein, they refer fo
individuals suffering from a disorder, and the like, encompasses manmmals and non-mammals. Nene
of the terms require that the individual be under the care and/or supervision of 2 medical
professional. Mammals are any member of the Mammalian class, including but not limited to
humans, non-bumean primates such as chimpanzecs, and other apes and monkey species; farm
animals such as cattle, horses, sheep, goats, swine; domestic animels such as rabbits, dogs, and cats;
Imboratory animals including rodents, such as rals, mice and guinea pigs, and the like. Exampies of
pon-mammels include, but are not Bmated to, birds, fish and the like. In some embodiments of the
methods and compositions provided herein, the mdividual is 8 mammal, In preferred embodiments,
the individual is 2 human.

[06163] The terms “treat,” "wreating”™ or "treatment,” and other grammatical equivalents 2s used berein,
include allevisting, abating or ameliorsting & distase or condition or one ot more symptoms thereof,
preventing sddidonal symptoms, ameliorating or preventing the underlying metabolic causes of
symptoms, inhibiting the disease or condition, e.g,, srresting the development of the dissase or
condition, relieving the disease or condition, cavsing regression of the disease or condition,
relieving a condition caused by the discase or condition, or stopping the synptoms of the disease or
conditicn, and are intended to include prophylaxis. The terms further include achieving a
therapentic benedit and/ot a prophylactic benefit. By therapeutic bepefit is meant eradication or
amelioeation of the underlying disorder being wreated. Also, a therapentic benefit is achieved with
the eradication or amekicration of ane or more of the physiological sympioms associated with the
underlying disorder such that an improvement is observed in the individual, notwithstanding that
the individual is still be afflicted with the underlying disorder. For prophylactic benefit, the
compositions arc administered 10 an individual at risk of developing a particular dissase, or to an
mdividual reporting one or more of the physiological symptoms of a disease, even though a
diagnosis of this discass hag not besn made,

(P0364) The tenms “administer,” "administering”, "admintstration," and the like, as used herein, refer to the
methods that may be used to enable delivery of compounds or compositions o the desired site of
biological action. These methods include, but are not limited to oral routes, intraduodenal routes,
parenteral injection (including intravenous, subcatanecus, intraperitoneal, intramusculat,
infravascular or infusion), topical and rectal administration. Those of skill in the art are familiar
with administration techmiques that can be employed with the compounds and methods described
herzin. In preferred embodiments, the compounds and compositions described berein are
administered orally,

[90365] Fhe terms *effective amount”, “therapeutically effective amount” or “pharmaceutically effsctive
amount” as used herein, refer to & sufficient amount of at least one agent or compound being
administered which will relieve to some extent one or more of the symptoms of the disease or
condition being treated. The result can be reduction and/or alleviation of the signs, svinptoms, or
causes of a disease, or any other desired alteration of a biological system. For example, an
“effective amount” for therapeutic uses js the amonxe of the composition comprising a compound as
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disclosed herein required to provide a clinically significant decrease in & disease. An appropriate
*effective” amount may differ from one individual to another. An appropriate "effective™ amount in
any individual case may be determined using techniques, such as a dost escalation stady.

[00166] The term "accepiable™ as used herein, with respect to a formulation, composition or ingredient,
means having no persistent detrimental effect on the general health of the individual being treated.

[00167]) The tenm "pharmaceutically acceptabte” as used herein, refers to a materiaf, such as 4 carrier or
diluent, which does not abrogate the biclogical activity or properties of the compounds described
herein, and is relatively nontoxic, Le., the material may be administered to an individual without
causing undesirable biclogical effects or interacting in a deleterious manner with any of the
components of the composition in which it is contained.

[00168] The term "prodrug” as used herein, refers to a dmg precursor that, following administration o an
individual and subsesuent absorption, is converted (o an active, of & more aCHVE SPACiss via some
process, such as conversion by 2 metabolic pathway. Thus, the term encompasses any derivative of
a compound, which, upon administration to a recipient, is capable of providing, either directly or
indirectly, a compound of this irvention or a pharmaceutically active metabolite or residue thereof.
Some prodrugs have a chemical group present on the prodrug that renders it less active and/or
confers sohibility or some other property to the drug. Once the chemical group has been cleaved
and/or modified from the prodrug the active drog is generated. Prodrugs are often useful because, in
some situntions, they may be casier to administwer than the parent drug. They may, for instance, be
bioavailable by oral adminisiration wherens the parent is pot. Particularly favored derivatives or
prodrugs are those that increase the bioavailabilily of the compounds of this invention when such
compounds are administered to an individual {e.g. by allowing an orally edministered compound to
be more readily absorbed into the biood) or which enbance delivery of the parent compound to a
biological compartment (¢.g. the brain or lymphatic system).

[00169] The term "pharmaceutically accepiable salt” as used herein, refers to salis that retain the biclogical
effectiveness of the free acids and bases of the specified compound and that are not biologically of
otherwise undesirable. Compounds described herein may possess acidic or basic groups and
therefore may react with eny of a pumber of inorganic or organic bases, and morpanic and organic
acids, to form a pharmacenticatly acceptable salt. These zalts can be prepared in sitw during the final
isolation and purification of the compounds of the invention, or by separately reacting a purified
compound in its free base form with a suitable organic or inorganic acid, and isclating the salt thus
formed.

[68176) The term "pharmaceutical composition,” as used herein, refers to a biologicaily active compound,
opdonally mixed with at least one pharmacewmically aceepiable chemical component, such as,
though not limited to carriers, stabilizers, dilusnts, dispersing agents, suspending agents, thickening
agents, excipients and the like.

[00171] The term "carrier” as used herein, refers to relatively nontoxic chemical compounds or agents that

facilitate the incorporation of & compound inte cells or tissues,
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[00172] The terms "pharmaceutical combination”, "administoring an additional therapy™, "administering ac
additional therapeutic agent” and the like, ss used herein, refer to 2 pharmaceutical therapy resulting
from the mixing or combining of more than one active ingredient and includss both fixed and non-
fixed combinations of the active ingredients, The term "fixed combination” means that at least one
of the compounds described herein, and at least one co-agent, are both administered to an individual
sirntiltanecusty i the form of » single entity or dosage. The term "son-fixed combination” means
that at least one of the compounds described herein, and at least one co-agent, are administered to
an individual as separate entities either simultaneously, concurrently or sequentially with variabie
intervening time limits, wherein such administration provides effective levels of the two or more
compounds in the body of the individuaf, These also apply to cocktail therapies, e.g. the
adminigtration of three or more active ingredients.

[00173} The terms “co-sdministration”, "sdministered in combination with”® and their gracnmatical
equivalents or the like, as used herein, are meant to encompass sdministration of the selected
therapeutic agents to & single individual, and are intended (6 include mreatment regimens in which
the agents are administered by the same or different route of admirstration or et the same or
different times. In some embodiments the compounds desceibed herein will be co-edminisizred with
other agents. These terms encompass administration of two or mose agents to an animal g0 that both
agents and/or their metabolites are present in the animal at the same time. They include
simultancous administration in separate compositions, administration at different times in separate
composiions, andfor administration in & composition in whick both agents are present. Thus, in
some embodiments, the compounnds of the invention and the other sgent(s) are administered in a
single composition. Jn some embodiments, compounds of the invention and the other agent(s) ere
admixed in the composition.

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

{60375] The term "active metabolite,” as used herein, refers to a biologically active denvative of a
compound that is formed when the compound is metabolized.

{00376] The term "metabolized,” s used herein, refers to the sum of the processes (including, but not
Limited to, hydrolysis reactions and reactions catelyzed by enzymes) by which a particular
substance i3 changed by en organism. Thus, enzymes may produse specific structural alterstions to
4 compound. For example, cytochrome P430 catalyzes a variety of oxidative and reductive
reactions while uridice diphosphate glucuronyitransferases catalyze the transfer of an activated
ghucuronic-acid molecule to aromatic alcohols, aliphatic akeohols, carboxylic acids, amines and frec
sulphydryl groups. Further information on metabolism may be obtained from The Pharmacological
Basis of Therapeutics, 9th Bdition, McGraw-Hill (1996),

Compounds .
[00177] Described herein are compounds of formula 1, metabolites, pharmaceutically acceptable salts,
solvates, polymorphs, esters, tautomers or prodrugs thereof
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formula (1)
wherein
XisCHorN;
Wis Q, §, $(0), S(O), N, Nioptionally substituted alkyl), NC{OYoptionally substituted alky!) or
CH3;

Rlis H, CL, Br, 1, NH,, methyi, ethyl, n-propyl. i-propyl, optionally substituted methyl, optionally
substitnted ethyl, optionally substinsted a-propyl, optionally substitated i-propyi, CF;, CHF, or
CHyF;

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

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

R, R, BY, R and R are independently selected from H, F, CL, Br. 1, methyl, etayl, npropyl, propyl,
substitined methyl, substituted ethyi, substimted n-propyl, substituted i-propyl, cvclopropyl,
cyclobuiyl, cyclopentyl, CF,, CHF,, CHLF, NH,, NHR', NRR", OR', SR, C{OVR, CO.H., asalt of
CO;H, COOR', CONH;, CONHR', CONR'R", SO:H, & salt of SO,H, S(O)RR’, SIO),NH,,
S(ORNHR!, S{ORNRR", aryl or 8 heterocycle, wherein

R'is H, Cy.; alkyl, substituted €y alkyl wherein said substitoents are sejected from CF5, OH,
OCh alkyl, COC4.; alkyl, COOH, COOC, , aliyl, NH;, NHC, , alicyl, N(C, 5 alkyl)(C,) ,
alicyly, CONHC ; alkyl, aryl or a heterocycle;

R" is H, Cy.; alkyl, substimed Cy.4 alkyl wherein said substituents are selected from CF 4, OH,
OC,.1 alkyl, COC,.; alkkyl, COOH, COOC, ; alkyl, NH,, NHC, ;5 alkyl, N(C,., alkyD{C,y.
atkyt), CONHC, ; alkyl, aryl or 2 batsracyele; or

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

R? s selected from the group consisting of {4}, {b), {c} and (d};

(b)

wherein

zz.- - represents a carbon-carbon single bond or a carbon-carbon double bond;
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Q and Q' are independently selected from N and CH:

R® is methyl, cthyl, propyt, i-propyl, cyclopropyl, cyclebotyl, cyclopentyl, cyciohexyl or
cyclopropyimethyl;

R R*and R¥ are independently selected from H, F, Cl, Br, CH,, CFy, CFH,, CF3H, cthyl, &
propyl, cyclopropyl, methoxy, OH, OCF,, NH, and NHCH;;

R' s C1, Br, I, CH,, CF;, methoxy, ipropyl, cycloprapyl, tert-butyl, cyclobutyl or methyl; and

R R™ R* and R" arc independently H or methyl.

{00178) In some embodiments, R? is (a). In further or additional embodiments, R? is (b). In further or
additional embodiments, R” is (c). In further or additiona] embodiments, R? is (d).

[08179] In further or additional embodiments, R” is cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. In
further or additional embodiments, RY, R® and R'® are 1. In further or additionaf embodiments, R is
{a) and R is cyclapropy), cycioburyl, cycloperyl or cyclohexyl. In further or sdditional
embodiments, R” is (a), R’ is oyclopropyl, cyclobutyl, cyclopentyl or cyciobexyl and BY, R® and R'®
are H.

[00180] In some embodiments, X is N. in further or sdditional embodiments, X is CH. In farther or
additional embodiments, X is C-Jower alky. In some embodiments, W is O. In further or additional
embodiments, W is . In some embodiments, R' is Cl, Br, 1, methyl, ethyl, n-propyl or i-propyl. In
some embodiments, R® and R* are H. In further or additional embodiments, X is N; W is O or §; R’
is C1, Br or T and R* and R* are H. In some embodiments, R is C1, Br or I. In some embodiments,
R* is H. In farther or additional embodiments, R is CL Br or [ and R® is H. In further or additioss}
embodiments, R is CO,H, a salt of CO.H or COOR". In. further or additional embodiments, R’ is
CO4H, 2 salt of CO,H or COOR' and R is H. In further or additional embodiments, R® is C, Bror
LR is COLH, 2 salt of COH or COOR' and R® is H. In further or additional embodiments, R* is Cl,
R’ is CO:H, n salt of COH and R® is H. In farther or additional embodiments, X is N, W is O or 5,
R'isClL Bror [ R is H, R*is H, R is Ct, Bror I, R® is H and R” is CO,H, a sak of COH or
COOR'

{80181] In some embodiments, the compound of formula (1) is & metabolite of & compound of fornuia (1),
In further or additional embodiments, the metabolite has a structure selected from:

R3 R¥
H R® HO ° R¥
g "
X~-N R*RY R4“N R X—N R"N R
oy ;o
R‘Apﬂ)\ W)kfo 5 R? R’Atg)\w-l-{ RS R7
R? OH RE R? and RE

‘ ¥

#0182} In some embodiments, the compound of formuta (1) is #-(2-{5-bromo-4-{ } -cyclopropylnaphthaien-
4-yip45-1,2 A-triazol-3-yithioyacetamido)-3-chlorobenzoic acid or & metabolite, pharmacentically
accepiable salt, solvate, polymorpk, ester, tautomer or prodmg thereof:
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{08183} In some embodiments, the compound of forraula (1) is a metabolite of 4-(2-(5-bromo-4-{1-
cyclopropyinaphthaten-4-yl}44-1,2 4-triaxol-3-yithiclacetarmido}-3-chiorobenzoic acid,
[00184) In fariher or additional embodiments the meiabolite has 2 stucture selected from:

N-‘N
/L )‘\S/\f

oH
COOH | J©\t.‘.C)Oi-!

j00185) in one aspect, pmmdcd berein is a compound of formuda {11}, wherein the componnd of formula (I7)

isa 3,5-dimb5tiu1wd-4—{4—1{c~mphthalen-!~yl}-4H-E,2 JA-triszole wherein the substituent at the 3-

position is —R® and the substituent at the 5-position is —R*, or pharmaceutically acceptable salt,

solvate, or tautomer thereof:

wherein,

R*is H, CL Br, [, Nil., methyl, ethyl, »-propyl, i-propyl, optionally substituted methyl, optionally
substituted ethyl, optionally substinited n-propyl, optionalty substitted i-propyl, CFy, CHF; or
CHE,

R® s ~SCH,C(=0)RM, -SCH -temazolyl, -SCHyC{=0)NHOH, ~SCH.C{=0)0-alkyh-OC(=0)R™, —
SCH,C{=0)0-ulkyl-OC=0)OR™, ~SCH,C(=0)0-alkyl-OCH=O)NR R, or -
SCH,C(Catkyl)y;

R® is methyt, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cyclopropylmethyl,

R* is OR™, SR™ NR™R® , at least one amino acid, 2 peptide, a lipid, 2 phospholipid, & glycoside, a
nuckeoside, 8 mucleotide, oligonucieotide, polyethylene glycol, or & combination thereof,
whersin

iy substituted ;-C, alkyl, optionsily substtuted C-Cy, alkyl, optionally substituted

heteroalkyl, optionally substituted cycloalicyl, optionatly substituted heterocycloalkyl,
optionally subgtituted aryl or optionally substituted heteroaryl; or

R™ is a pharmaceutically acceptable cation;

R™ i JCR™MRMLR™ or

R is hydrogen, optionally substituted C,-C)q aliyl, optionally substituted heteroalkvl,
opticnally substinated cycloalkyl, optionally substituted heterocycloalkyl, optionally
substituted aryl, optionally substituted heteroaryl; or

R™ is {CR™NR™ILR™,
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R¥ is hydrogen, optionally substituted alkyl, optionally substituted heteroalkyl, optionally
substituted cycloaliyl or optionally substituted heterocycioalkyl; and

R® is hydrogen, optionally sabstituted alkyl, optionally substituted heteroalkyl, optionatiy
substituted cvcloalkyl or optionally substituted heterocyeloalkyl; or

R™ is LOR™ERMLR™

each R™ is independently hydrogen, halogen, cyano, nitro, at least one amin acid, a peptide, a
lipid, & phospholipid, a glycoside, 8 nucleoside, a nucleotide, oligomclestide, polyethylene
glycol, -L-OH, -L-SH, -L-NH;, substituted -L-C;-C, alkyl, optionally substituted -L-C,-C,
afkyl, optionally substinnted [.-C;-Cs alkenyl, optionally substituted 1-C;-Cs alkynyl,
optionally substituted L-C,-C; heteroatkyl, optionally substitated -1-C;-C; cycloalkyl,
optionally subgtitsted 1-C5-C cycloalkenyl, optionaliy substituted -L-Cy-Cy
beterocycloalkyl, optionaily substitated -L-C,-C, haloalkyl, optionally substituted -L-C;-
C, alkoxy, optionally substituted -L-C-C, alkylamine, optionally substituted -L-di-{Cy-
Calkylamine, optionally substituted -L-Cs-C; aryl, optionally substituted «L-C-Cy
heteroaryi,

Y
H
'ﬁ;?/" /@;/o\/\v /ﬁﬁ/b‘\/‘v ’ﬁﬂ
N ! N ar

¥4 ;

each R™ is independentdy hydrogen, halogen, cvano, piwe, at keast one amino acid, a peptide, a
lipid, a phospholipid, a glycoside, a nucleoside, & nucleotide, oligonticleotide, polvethyiene
giycol, -L-OH, -L-SH, -L-NHs, substituted -L-C,-Cy alkyl, opticnatly substitated -L-C-Cy
alicyl, optionelly subatituted L-C,-Cs alkenyi, optionally substituted L-C,-Cs aliynyi,
optionally substitured 1~Co-C; heteroalkyl, optionally substituted -L-C-C- cycloalkyl,
optionally substituted £-Cy-C; cycloalkenyl, optionally substituted -L-C5-C
heterocycloalkyd, optionally substituted -1.-C,-C, haloalkyl, opfionally substituted -1-C;-
C. alkoxy, optionally substituted -1.-C;-C, alkylamine, optionally substituted —L~di~(C;-
Cylalikylamine, optionally substituted -L-C-Cr arvi, optionally substituted -1-Cs-C;

heteroaryl,
w '

H

WY’WO\/\Y’/{";}/N\/\Y . » ;

R™ is bydrogen, halogen, cyano, nitro, at least one amine scid, & peptide, a lipid, a
phospholipid, a glycoside, & nucleoside, e nucleotide, oligonuclentide, polvethylene glycol,
-L-OH, -L-8H, -L-INH;, substituted -L-C-C; atkyi, optonally substifuted -1,-C-Cs alkyl,
optionally substinsted L-€,~C; alkenyl, optionally substituted 1.-C,-Cs alkynyl, optionally
substitted L-C:-C; beteroalkyl, optionally substituted ~1.-C5-Cs cycloalkyl, optiopally
substianed L-Cy-C; cycloalicenyl, optionally substituted -L.CyC beterocycloalicyl,
optionally substituted -L-C-C haloalkyl, optionatly substituted -L-C}-C, atkoxy,
optionally substitnted -L-C, -C zlicylamine, optionally substisuted —L-difC,-C,Jallovlarmize,
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optionally substituted -L-C,-C; aryl, optionally substitwted 1L-C-C beteroarvl,

Y
Y O n\/\ ,{)\/Q/
A% | ARy ' A% Sat> |
wherein I is 2 bond, -C(O)-, -S(D), or -5{0);
viis0, 1, 2013
Y is OH, OMe, COOH, SO,H, OSO;H, OS(OLNH,, PIOYOH),, OP(O)OH},
OP{OWOHKO-Ci« alkyl) or NY2Y*Y*; wherein
Y® ané Y* are eack indepandemly bydrogen or methyl; of
Y? and Y* are ken togsther with the ni&ogc—n 10 which they arc attached to form
a five or six membered ring that optionally contains an oxygen atom or &
second nitrogen atom; and
¥* is an clectron pair or ab OXypen stom;
mis 1, 2.3, 0rd;
nisd,1,2,3,4,5,6,7.8,9or 10.

{60186] In some ernbodiments, R™ is Br; and R is cyclopropyl.

[00187] In one aspect, the compound of formula {17} is & 3-substituted-3-bromo-4-(4-
cyclopropylnsphthalen- [ «y1-4H-1,2 4-triazole wherein the substiwent at the 3-position is -RP.

{00188] in some emshodinsents, R'® is at least one amino #cid. In some embodiments, R™ is a peptide. In
some embodiments, R™ is a Hipid. In some ercbodiments, R is a phospholipid. In sore
embodiments, R* is a giycoside. In some embodiments, R* is a nucieoside. In some embodiments,
R is & nucleotde. Tn some embodiments, R™ is polyethylene glycol

[00189] In some embodiments, R' is 1 combination of one or more groups selectsd from at feast one amino
acid, 1 pepfide, 2 lipid, n phospholipid, a glycoside, a nucleoside, a nucleotide, oligonncleotide, and
polvethylene glycol. In some embodiments, the one or more R proups are covalently linked. In
some embodiments, the one or more R'* groups form & conjugate.

{00190] In some cmbodiments, R' is OR™.

{00181} In some embodiments, R* is substituted C,-C, alkyl or optionally substinuted Cs-Cig alkyl. In some
ernbodiments, R™ is & pharmacewtically acceptable cation, In some embodiments, R* is a
pharmacentically scceptable caton selected from Ei°, Na™, K*, Mg"", C2** and a protonated amine.

{86192] Tn some embodiments, R** is -{C(R*}R™)1-R™; mis 1, 2, 3, 4; and wherein at leasr one of R, R®
and R™ is not hydrogen. In some embodiments, R™ is hydrogen, R® is hydrogen and R is not
hydrogen.

[00153] In some embodiments, R™ i at Jeast one amine acid, & peptide, & lipid, a phospholipid, a glycoside,
a nucleoside, 2 nucieotide, oligonucieotide, or polvethylene glycol.

[00194) In some embodiments, K" is SR™. In some embodiments, R* is optionally substituted C,-Cio alkyl,

100195) In some cmbodiments, R™ is -[CR™HR ™) LR
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{00186} In some embodiments, R* is hydrogen, R™ is hydrogen and R*" is not hydrogen. In some
smhodiments, R™ is at least oge amino acid, a peptide, & lipid, a phospholipid, a glycoside, a
nutleoside, a nucieotide, oligonucieotide, or pojvethylene glycol,

[0R197] In some embodiments, R'® is NR*R™.

[0098] In some embodiments, R*® is hydrogen. In some embodiments, R*® is optionally substinnted alkeyl.

{00199} In some embodiments, R® is -[CR™R™]R™

[00200] En some embodiments, R™ is hydrogen, R™ is hydrogen and R is not hydrogea. Tn some
embodiments, R™ is at least one amino acid, & peptide, a lipid, a phospholipid, a glycoside, a
nucleoside, a nucleotide, oligonuclectide, or polyethylene giyool,

{00281} In some embodiments, R is ~SCH,C{=0)R"*, ~SCH;-terazolyl, -SCH.C(=0)NHOH, -
SCHC=0)0- alicy-OO0IRY, ~SCH,C-0YD-alipl-OC(=0YOR™, - SCH,C=0)0-alkyl-
QCE=ONRMR™, or ~-SCH,CtCalkyl)s;

R™is OR™, NR“R™, at least one amino acid, & peptide, or & plycoside;

R™ is substituted C,-C, alkyl, optionally substituted Cs-Cio alicvl, optionatly substituted
beterorlkyl, optionally substituted cycloallyl, optionally substituted heterocycloalicyl,
optiovally substituted ary! or optionally sebstituted heteroaryl; or

R™ is a pharmaceuticatly acceptable cation;

R is hydrogen, optionally substituted C,-Cio alkyl, optionally substituted heteroalkyl, optionally
substinned cycloalkyl, optionally substituted heterocycloalkyl, eptionatly substinsted aryl,
opionally substicuted heteroaryl;

R* is hydrogen, optionally substited alicyl, opionally substitited hetsroalkyl, optionally
substituted cycloatky! or optionally substituted heterocycloalkyl; and

E* is hydrogen, optionally substitwed alkyl, optionelly substituted heteroalkyl, optionally
substituted cycloalkyl or optionally substitmted beterocycloatkyl

[00262] In some embodiments, R® is - SCH,C(~OJR™. [a some embodiments, R is ~SCH,C{=0)-at least
one amino acid. In some embediments, RY is ~-SCH,C(=0)-lysine. ka some embodiments, R is —
SCH,C{=0)-glycoside. In some embodiments, RE is -SCHC(=0)0-glucuronide. In some
embodiments, R® is ~SCH_-tetrazolyl. In some embodiments, R® is ~SCH,C(~ONHOH, In some
embodiments, R® is ~SCH,C(=0)0-alkyl-OC(=O)R™. In some embodiments, ~SCHC(=0)0-CH,-
OC(=0)R™ In some embodiments, R® is ~SCH,C{=0)0-CH(CH,)-OC(=0)R™. In some
embodiments, R® is ~SCH,0{=0)0-CH,-OC{(=0)0OR™, In some embodiments, RP is —
SCH,C(=0)Y0-CH{CH;}-OC(=0)OR™. Ir: one aspect, R is —SCHCOalkyD);.

[60203] In one aspect, R™ is OR™. In other aspect, R™* is NR*R®,

[60204] In one aspect, R® is a groups selected from —~SCH,C(=0)R ", - SCH,-tetrazolyl, -
SCH,C(=0NHOH, ~SCH,C{=0)0-alkyl-OC{(=0)R*, ~SCH,C(=0)0-atkyl-OC(=0)OR™,
SCHAC{=0)0-alkyl-OC{=0MNR ™R, or ~SCH,C(Oalkyl); such that R® is metabolized in vivo to
provide 8” is -SCH,C(=0)0H,

H0205] In one aspect, provided is & compound of formula {II1), or & metabolite, pharmacentically
accepiabie salt, solvate, ester, tantomer or prodrug thereof:
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X -~ R3 RS"

R" "N W
R? OH
formula (IfT}
wherein
XisCHorN;

W is O, §, §(0}, ${O%, NH, N(optionally substituted alkeyl), NC{O){optionally substituted alicvl} or
CHy

R' is H, C\, Br, I, NH;, methy], sthyl, mpropyl, i-propyl, optionally substituted methyl, optionally
substitated ethyl, optionally substituted a-propyl, optiormlly substitited i-propyl, CF,;, CHF; or
CHoF,

R’ and RY are independently seiected from H and lower alkyl, or R’ and R” together with the carbon to
which they are attached form a &-, 5-, or §-membered ring, optionally containing 1 or 2 heteroatorns

" selected from N, 8 apd O;
R? i3 selected from the group consisting of {a), (b), {¢} and (d):

RB
— = P2
rRoL T depe
R‘“-—/'\%-R“ 2 =
\ R17 & =15
RP R‘!S R‘H
© (d)

wherein

= - - - represents a carbon-carbon single bond or a carbon-carbon doubie bond;

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

RF is methyl, ethyl, propyl, I-propyl, cyclopropyt. cyclobutyl, cyclopentyl, cyciohexyl or
cyclopropylmethyl;

R*, R® and R'° are independently selected from H, F, C1, Br, CHs, CF;, CFH,, CF,H, ethyl, i-
propyl, cyclopropyl, methoxy, OH, OCF,, NH; and NHCH,;

R''is C1, Br, I, CHy, CF,, methoxy, i-propyl, cyclopropyl, revi-butyl, cyclobutyl or methyl; and

R R™ R™ and R"® are independently H or methyl.

[60206] In some embodiments, X is N. In other embodiments, W is 8 or O.

(00207} In one aspect, RY is (a) R¥ . In ope aspest, - - - - reprosents & carbon-carban

double bond. In some smbodiments, B is cyclopropylL

[06208] In some embodiments, X is N; Wis §; and R’ is Cl, Br, [, optionally subsiitured methyi, CF,, CHF,

ar CH;F -

100209} In some embodiments, R® and R” are not H. In one aspect, R? and R are H.
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{06219] In some embodiments, R and R togetber with the carbon to which they are attached form a 4-, 5-,

or 6-membered ring, optionally containing 1 or 2 heteroatoms selecied from N, § and O. in some

other erbodiments, R? and R together with the earbon 1o which they are artached form a 4-, 5-, or

§-membered ring.
{00211} In further or additional embodiments, compounds of formula {IH) have the soructures below:
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Synthetic Procedures
J00212} In another aspect, methods for synthesizing the compounds described herein are provided. In some

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

[00213] In some embodiments, the siarting materials used for the synthesis of the compounds as described

herein are obtained from commercial sources, such as Aldrich Chemical Co. (Milwaukee, Wis.},
Sigma Chemical Co. ($t. Louis, Mo.). In scme cmbodiments, the starting materials used for the
synthesis of the compounds as described hersin are synthesized using techniques and materials
described, for example, it March, ADVANCED ORGANIC CHIBMISTRY 4% B, (Wiley 1902); Carey
and Sunéberg, ADVANCED ORGANIC CHEMISTRY 4™ Ed., Vols. A and B (Plenum 2000, 20013, and
Green and Wits, PROTECTIVE GROUPS IN ORGANIC SYNTHESE 3™ Ed,, (Wiley 1999} {all of which
are incorporated by reference for such disclosure). In some embodiments, the faliowing synthetic

ion.of Covelent [inkages by Reaction of an Electrophile with s Nuceophi
The compounds described berein can be modified wing various shectrophiles or nucicophiles to
form new fupctional groups or substitzents. The wble below entitied “Examples of Covalert
Linkages and Precursors Thereof” lists selected exemples of covalent linkages and precursor
functional groups which yield and can be used a5 guidance toward the variety of electrophiles and
nacleophiles combinations available. Precursor functional groups afe shown as electrophilic groups

=¥, 3: 8

and nucleophilic groups.
Examples of Covalent Linkages and Precursors Thereof

Covalent Linkage Product Electrophile Nacieophile
Carboxamides Activated esters Amines/anilines
Carboxamides Acyl azides Aminew/anilines
Carboxarmides Acy! halrdes Amines/anilines

Esiers Acy! halides Aleohols’phenols
Esters Acyl nitiles Alcohols/phenols
Carboxamides Acyl nitriles Amines/anilines
Imines Aldehydes Amines/anilines
Hyvdrazopes Aldchiydes or ketones Hydrazines
Oximes Aldehydes or ketones Hydroxviamines
Alkyl amines Alkyl halides Amines/anilines
Esters Alkyl halides Carboxvlic acids
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Covalent Linkage Product Electrophile Nucleophile
Thioethers Alkyl halides Thiols
Ethers Alkyl balides Alcohols/phenols
‘Thioethers Alkyl sulfonates Thiols
Esters Alkyl sulfonaes Carboxylic acids
Ethers Alkyl sulfonates Alcohols/phenols
Esters Anhydrides Alcohola/phenols
Carboxamides Anhydrides Amines/anilines
‘Thiophenols Aryl halides Thiols
Arvi amines Aryl halides Amines
Thioethers Aziridines Thiols
Boronate esters Boronates Glyeols
Carboxamides Carboxvlic acids Amines/anilines
Esters Carbozylic acids Alcohols
Hydrazines Hydrazides Carboxylic acids
N-ascylureas or Anhydrdes Carbodiimides Carboxylic acids
Esters Dazoalkanes Carboxylic acids
Thioethers Epoxides Thiols
Thigethers Haloacetamides Thiols
Ammotriazines Halotriazines Amines/anilines
Trinzinyl ethers Halotriazines Alcohols/phenols
Amidines imido esters Amines/anilines
Ureas Isocyanates Amines/anilines
Urethanes Izocvanates Alcohols/phenols
‘Thiourcas lsothiocyanates Amines/anilines
Thioethers Maletmides Thicks
Fhosphite esters Phosphoramidites Aldcohols
Silvl ethers Silyl halides Aleohols
Alkv] emines Sulfonaie esters Amines/anilines
Thiosthers Sulfonate esters Thiols
Esters Sulfonsie esters Carboxvhc acids
Ethers Sulfonaie esiers Alcohels
Sulfonamides Sulfony! halides Amines/anilines
Sulfonaie eaters Sulfony! halides Phenols/alcobols
se of Protecting Groups

{09215} In some embodiments of the reactions described herein, it is necessary fo protect reactive fmctionsl
groups, for example hydroxy, amino, imino, thio or carboxy groups, where these are desired i the
final product, to avoid their unwanted participation in the reactions. Profecting groups are used to
block somee or ali reactive moieties and prevent such groups from participating in chemical
reactions until the protective group is removed. It is prefersed that each protective group b
rereovable by a different mesns. Protective groups that are cleaved under totsily disparate reaction
couditions fulfill the requirement of differential removal. Protective groups can be removed by acid,
base, and hydrogenolysis. Groups such as trity], dimethoxytityl, scetal and t-butyldimethvisilyt are
acid labile and, in some embodiments, are used o protect carboxy and hydroxy reactive moieties in
the pregence of amino groups protected with Chz groups, whick are removable by hydrogenolysis,
and Fmoc groups, which are base labile. Ie sorse embodiments, carboxylic acid and hydroxy
reactive moicties are blocked with base labile groups such as, but not limited to, methyl, ethyl, and
acetyl in the presence of amines blocked with acid labile groups such as t-butyl carbamate or with

carbamates that are both acid and base stable but hydrolyticaliy removable,

45




[66216] In some embodiments, carboxylic acid end hydroxy reactive moieties are also blocked with
hydrolytcally removabie protective groups such as the benzyl group, while amine groups capabie
of hydrogen bonding with acids are blocked with base labile groups such as Fmoc. In some
embodiments, carboxyhc acid reactive moieties are protected by conversion to simple ester
compounds as exemplified herein, or they are blocked with oxidatvely-removable protective
groups such as 2 4-dimethoxybenzyl, while co-existing amino groups are blocked with fluoride
labile sityl carbamates.

[00217] Allyl blocking groups are useful in then presence of acid- and base- protecting groups since the
former are stable and can be subssquently removed by metal or pi-acid catalysts. For example, an
allyl-blocked carboxylic acid can be deprotected with a Pd-catalyzed reaction in the presence of
acid iabile t-buty] carbamate or base-labile acstate amine protecting groups, In some embodiments,
the componnds disclosed herein, or intermediate forms thereof, are anached 1 & resin. As long as
the residue is sttached 1o the resin, that funciional group is biocked and cannot react. Once released
from the resin, the functional group is available {o react.

{00218} In some embodiments, protecting or blocking groups are selected from:
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[00219] Other protecting groups, plus a detailed description of technigues applicable to the creation of
protecting groups aed their removal are described in Greene and Wuts, Protective Groups in
Crganic Synthesis, 3rd Ed., John Wiley & Sons, New York, NV, 1999, and Kocienski, Protective
Groups, Thieme Verlag, New York, NY, 1994, which are incorporated hesein by reference for such
disclosure.

Prepaning compounds of formula 1

[00228] Described herein are processes for the preparation of compounds of formula I In some
cmbadiments, synthesis of the compounds of the invention are performed following procedures
sabstantially as described in WO 2004/03061 1, WO 2004:050643, WO/2004/03061 1, US
2008/0176850, US 2006/013556, US 5,939 462, and US 7,435,752

[B8223} In one synthetic Toute, & suitably substitired {R’, RS, R7) aniline is amidated with an activated
carboxylic acid compound (L*-CHR®-C{O}1!, preferably L' is a hakide}, wherein the activated
carboxylic acid compound further inciudes a leaving group L* (preferably bromide). After
formation of the anilide, the reaction product is reacted with a -WH substimied triazole or imidezole
displacing the leaving group 1o fonm the desired compound as depicted below.
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{00222} This scheme ic advantageous where the triazole or imidazoie is valuable relative to the aniline,
since it is pot used until the last step and it not subjected to the mevitable losses that occur during
the synthetic manipulation of intermedintes. The choice of leaving groups 1) and 12 will depend to
some extent on the particuiar choice of amine and o a lesser degree on the particular wiszole or
imidazale, It is particalarly preferred that L' and L? are halide, most preferably chioride or bromide.
Suitable solvents for the amidation reaction include sthers, alcobols, and hydrocarbons (preferably
halogenated) and the choice of suitable solvents will at least in part depend on the chemical nanwe
of the reactants. With respect 1o the solvents, catalysts and/or bases employed in the above reaction,
the coosiderations described by Connell et of. (US. Pet. No. 5,939 462) will generally apply.
Reaction of the triazole/imidazole and anilide precursors is iypically carried out in a polar sprotic
solvent such as DMF, in the presence of & base such as potussium carbonate. In some cases, the
base is not necessary,

(00223} An example of the anilide formation reaction, using chloroaceryl chloride, is shown balow,

R“ Ra'

R RY
Q qu RrE ﬁ,&&:
R5

[06224] Synthetic routes for the preparation of triazole precursors, with various R' substituents (Me, CHF,,
NH;, CH,OMe, CF3}, are shown below.

N-N "
,ﬂ HND, NOg HQ Pa-C NHQ CSCI:; NCS 1‘Hyd!az:m A”kSH
2 R? R 2 ammmm :
dimethytacetel R2
N-N 1.
1 il R’ = CHF,
hes 1oy FrcH P s ?
R? 2} o )
F. OH
HN-HH
" HaN—, ’ h-N RY = N,
NCS MH %NJ{ ,)\srt
R? E}NAOH L
o £ e 5% Recnom
Mot + B —
on" A m\./%)\sﬂ
R? R?
ch * H?N‘NR NaOMe ’é“_ﬂk R'= CFy
FIC N0t gy Py B
2 R?
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[D0225] In some embodiments, an R' halogen-substituted triazole is prepared by dibalogenstion of 3
trizzole, followed by displacement of one of the halides, as shown below.

HN~NE
BYals N
" 2_8 P:l) NBS g Br T_N R® RY
@2 R2 R? Br /{‘N\ s o RS
RY RY RS RY oBY R N RE
v RE HY RS DIFP Rsﬁer
Hi RY Na;S HN e
RE R? RS R7
RS &*

{00226} In some embodiments, an R’ halogen-substituted triazoles is prepared by diazotization of an
aminotriazole, as shown below.
NN RIRY NN r*R7

fgf;ﬂ RS H:zN'J\N}\SXfD RS Nk, Br"%"'\"‘s&“ RE

NN Y R2 " RE
HzN’L- Sugu’ R A € B_N'E we
AT R~"' g7 BANELS: o RY

R’ RE RS R®

{002271 Synthetic routes for the preparation of imidazole derivatives are shown below.

NE, 27 Sy

— Ri=He
NCS = ,&S NaOMe I)\SH

§ R — H

2 f
R R2 MeOH Rz
\NH
:BOG o ' ‘Boc NCS N
HO E0C, v
" 0 e} RZ

/ rRI ¥

t
= 0

NC N»\S Oo._~
R2 H!:I 1 t 0
r2 R2 R2
N R R:" R3 R3'
NBS ‘R o oM N
J—— Br/i;)\ &r ~ Br/(N)\S OH
R? o R?
Preparing compounds of formuyla 11
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{00228] The compounds described herein can be prepared via a variety of synthetic routes, as would be
appreciated by one of skill in the art of chemica! syntheses. For illustrative purposes, examples of
some of these routes are shown below,

[00229} Synthetic intermedinte 2-(5-bromo-4{4-cyclopropyinaphthalen- 1-yj~4H-1,2 4-triazol-3-
ylthic)acetic acid can be reacted with an alcohol, s thiol, & primary or secondary amine, in the
presence of a coupling agent {such as N,N'-dicyclohexylearbodiimide {DCC), N N-
diisopropylcarbodiimide {DIC), 1-ethyl-3-{3-dimethylaminopropyl)carbodiimide {(EDC) and the
like} to form the ester, thivester or arnide derivatives,

ayhgmo fﬁ\s,\fo A »\S,\?, I N
Sg!

SEES

& .f‘s’Y’”’ /( }‘S’\”D

K EFQ T

[06230] 2-(5-bromo-4-(4-cyclopropyinaphthalen-1-y1)-4H-1.2,4-wiazol- 3-vithioyacetic acid can also be
zonverted to 2« S-bromao-4-{4-cyclopropylnaphthalen-1 -y)-4 H-1,2 4-triazol-3-ylthicJacetyl
chioride, via weatment with thanly chlonide, and then reacted with an alcohol, a thiol, a primary or

sccondary arnine to form the ester or amide dervatives.

l}i*ﬂ
W’LQ}\S/\‘f’o
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L3, P a N
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s — N-H
AR 0
S S+

[00231] In a slightly different approach, intermediate 5-bromo-4-{4-cyclopropyinaphthaien-1-yI}-4H-1.2.4
triazote-3-thiol can be reacted with a 2-chloro-acete acid, 2-chlorosthanethioate or Z-chloro-

acetamnide derivative o give the sams ester, thioester or amide derivatives ss above.

LA c/“f N"X's"\f‘a /I‘ }\sn Ct"“"c &/&n"\ ’\;‘D
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{00232} Synthetic intermediate 5-amino-4-{4-cyclopropylnaphthalen-1-yl)-4H-1,2 4-triazole-3-thiol can be
reacted with an aloohel, a thiol, a primary or secondary amine, to form the corresponding ester,
thioester or amide, which are then comverted 1o the 5-bromo derivatives via, for example, reaction
with sodium rutrite/ dichloroacetic acid / N-benzyl-N.N-diethylethanaminium bromide.

N*N
Au)\sn c:”\f H;N T Nahoy oA, B

o AN)\
Bﬂ‘Nany OR’
) OT o
£\ AN

2N i v 'I'
S HzN/QNB\ © \ano, oo, B /\fo
sRZ SR? BnNE%gar SR
I oo
A
% Pt

N~
’ e}
SH o NO,, m 8!‘

NR*-R“ NR‘*R‘" e:waasr NR‘%‘“
CHBt3

{00233} Synthetic intermediate 2~(S-bromo-4-{4-cyciopmpymaphthalm- -y1)-4H-1,2 4-triazal.3-
yhthiojacetic acid can be coupled {(using standard amino acid coupling conditions) with the amine
functonality of 2 natural or unnatural amine acid residue (either the a-amine or the pon- o-amine of

&0 amino acid such as lysine} to form armino acid confugates such as those shown below.
NN o N—N [s]
H
i v (R
sr/LN)‘S’IDH HENJ\O_; B‘/LN)\S,\&,N\’)LM
R O R R’ = an optionally protected
natural or oonatural amino acid
side chain
NN 9 S~ - Q S~  eachR'and R™=H, alkyl, an
™ o - O ionall tected amine
- __?— -1 H ‘2‘- aptionally pro
ar/ku)‘s Ho Nl — gr/(‘ )\s/\nf""L . acid, an optionally protected
o ] natuwrat or unnatural nuclectide,
LI — O -
A AN

[06234] In some embodiments, synthetic intermediate 2-(5-bromo-4-(4-cyclopropylaaphthalen- 1 -y} -4H-
1.2 4-riazol-3-yithio)acetic acid is coupled (using standard coupling conditions) with a hydroxy
group of a natural or unnatural glycoside to form glycosids conjugates such as those shown below.
in some embodiments, each of the other hydroxyl groups is protected, unprotected (i.e, -OH) or
further substituted.
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[06235} 2-(5-Bromo-4-{(4-cyclopropyinaphthaien- F-y1)-4H-1,2 4~triazol-3-vithio)acetic acid can be reacted
with hydroxylamine to form 2-(5-brome-4-(4-cyclopropyinaphthalen-1-yI}-4H-1,2 4-triazol-3-
ylthio)-N-hydroxyacetsmide. Use of an N-substituted hydroxylarnine, would provide the N-
substituted product.
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Further Forms of Compounds of the Compounds Discivsed Herein

Lsomers

06236} In some embodiments, the corapounds described berein exist as geomeic isomers. In some
embodiments, the compounds desceibed herein possess one ar reore double bonds. The compoutids
presented herein include all cis, trans, syn. and, entgegen (E), and zusammen (Z) isomers as well as
the corresponding mixnres thereof, In some sitvations, commpounds exist as tautomers. The
compounds deseribed herein include all possible mutomers within the formmlas described herein. [n
some situations, the compounds described herein possess one or more chiral centers and each center
exists in the R configuration, or § confirguration. The compounds described herein inchude ali
diastercomeric, caantiomeric, and epimeric forms as well as the corregponding mixmres thereof, In
additional embodiments of the compounds and methods provided herein, mixtures of enantiomers
and/or diastereoisomers, resulling from a single preparative grep, combination, or interconversion
are useful for the applications described herein. In some embodiments, the compounds described
berein arc prepared as their individuel stereoisomers by reacting 8 recemic mixture of the
compound with an optically active resolving agent 1o form 3 pair of diastereoisomeric compounds,
scparating the dissereomers and recovering thc optically pure enantiomers. In some embodiments,
dissocizble complexes are preferred (e.g., crystaliine diastereomeric salts). In some embodiments,
the diastereomers have distinct physical propertics (e.g., melting points, boiliag points, solubilities,
reactivity, etc ) and are separated by taking advantage of these dissimilariries, In some

cmbodiments, the diastereomers are separated by chiral chromatography, or preferably, by
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separation/resolation techniques based upon differences in solubility. In some embodiments, the
optically pure enantiomer is then recovered, along with the resolving agent, by any practical means
that would not result in racemization.

Labeled commounds

{00237] In some embodiments, the compounds described herein exist in their isotopically-labeled forms. In
some embodiments, the methods disciosed herein include methods of treating diseases by
administering such izotopically-labeled compounds. In some embodiments, th emethods disclosed
herein include methods of treating diseases by edministering such isolopically-labeled compounds
a5 pharmaceutical compositions. Thus, in some embodiments, the compounds disclosed herein
include isotopicaliy-labeled compounds, which are identicel 1o those recited herein, but for the fact
that one or more atoms are replaced by an atom baving an atomic mass of mass member different
from the atomic mass or mass nurmber usually found in nature. Examples of isotopes that can be
mcorporated inte compounds of the invention include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorous, sulfur, flucrine and chloride, such as °H, *H, °C, MC, "N, Yo, 170, ¥'p, ¥p,
3, ¢, and *C1, respectively. Compounds described herein, and the metmbolites, pharmaceutically
acceptable salts, esters, prodrugs, solvate, hydrales or derivatives thereof which contain the
aforementioned isotopes and/or other isotopes of other atoms are within the scope of this invention.
Cenain isotopicalty-labeled compounds, for example those into which radivactive isotopes such as
*H and "'C are incorporated, are usefizl in drug and/or substrate tissuc distribution assays, Tritiated,
i. e, ’H and carbon-14, i. ., "*C, isotopes are particularfy preferred for fhoir case of preparation and
detectability. Further, substitution with heavy isotopes such as deuterium, i ¢, *H, produces certain
therapeutic advantages resulting from greater metabolic stability, for example increased in vivo
half-3ife or reduced dosage requirements. In some embodiments, the isotopically labeled
compounds, pharmacentically acceptable selt, ester, prodrug, solvate, hydrate or derivative theresof
is prepared by any suitable method.

{D8233] In some embodiments, the compounds described herein are labeled by other means, including, but
not mited to, the use of chromephores or fluorescent moieties, biokiminescent labels, or
chemiluminescent iabels.

Metabolites

{00239] In some embodiments, the compounds described herein exist as their metabolites. In some
embodiments, the rethods disclosed herein include methods of treating diseases by administering
such metabolites. In some embodiments, the methods disclosed herein include methods of treating
diseases by administering such metabolites as pharmaceutical compositions.

{06240} The compounds described berein are metabolized by a variety of metabolic mechanisms (e.g.
biydrotysis, oxidation, ghycolysis, phosphorylation, ailcylation, and the tike). Though not wighing to
be bound by any perticular theory, the scheme below illustrates two possible cleavage sites at which
a compound of formaula {I) could be metabolized to produce the metabolites indicated. Those of
skall in the art could envisage additional metabolic pathways to produce other metabolites, which
are also intended to be included herein,
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Pharmacentically a le salts

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

[06242] In some embodirsents, the compounds described herein possess acidic or basic groups and therefore
react with any of 2 number of inorganic or organic bases, and inorganic snd orgamic scids, 1o form a
pharmacesrically accepiable salt. In some embodiments, these salts are prepared in sifi during the
final isolaiion 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 pharmaceuticaily acceptable salts include those yaity prepared by reaction of the
compouads described herein with a mineral, organic acid or inorganic base, such sahs including,
acetate, acrylate, adipate, alginate, espartate, benzoate, benzemesulfonate, bisulfate, bisulfite,
bromide, butyrate, butyn-14-dicate, camphorate, camphorsulfonste, caproate, caprylate,
chlorobenzoate, chloride, citrate, cyclopentancpropionate, decancate, digluconate,
dihydrogenphosphate, dinitrobenzoate, dodecyisulfate, ethanesulfonate, formate, fumarate,
glucoheptancare, glycerophosphate, givoolate, hemisulfare, heptanoate, bexanoate, hexyne-1,6-
dicate, hydroxybenzoate, y-hydroxybutyrate, hydrochlonds, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, todide, isobutyrate, lactate, maleaie, maionate, methanesulfonate,
mandelate. metaphosphate, methanesulfonste, methoxybenzoate, methylbenzonte,
monohydrogenphosphate, 1-napthelesesulfonase, 2-napthalenesulfonate, nicotinawe, nitrate,
palmonte, pectinate, persulfate, 3-phenyipropionate, phesphate, picrate, pivalate, prapionate,
pyrosulfate, pyrophosphate, propiolate, phthalate, phenylacetate, phenylbutyrate, propanesulfonate,
saficylate, succinate, sulfate, sulfite, succinate, suberate, sebacate, sulfonate, tartrate, thiceyanate,
tosylate undeconate and xyienesulfonate.

[00244] Further, the compounds described herein can be prepared as pharmaceutically acceptable salts
formed by reacting the free base form of the compound with a phermaceutically accepubie
inorganic or organic acid, inciuding, but not limited ©, inorgenic acids suck as hydrochloric acid,

hydrobremic acid, sulfuric acid. piwic scid, phosphonc acid metephosphoric acid, and fhe like; and
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organic acids such as asetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid,
glycolic acid, pyruvic acid, lactic scid, malonic acid, succinic acid, malic acid, maleic acid, fumsaric
acid, Q-toluenesulforic acid, tartaric acid, trifluorcacetic acid, citric acid, benzoic acid, 3-{(4-
hydroxybenzoyiibenzoic acid, cinmarpic acid, mandelic acid, arylsulfonic acid, raethanesulfonic
acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxyethenesulfonic scid, benzenesulfonic
acid, Z-naphthalenesulfonic acid, 4-methyibicyclo-[2.2 2joct-2-ene- 1-carboryhc acid,
glucoheptonic acid, 4,4’-methyiencbis-(3-hydroxy-2-ene-1 ~carboxylic acid), 3-phenylpropionic
scid, rimethylacetic acid, tertiary butylacetic acid, laury! sulfiric acid, gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid and mucoaic acid. In some embodiments, other
acids, such as oxalic, while not in thernselves pharmaceumtically acceptable, ars employed in the
preparation of saits useful as intermediates in obtaining the compounds of the invention and their
pharmeceuncally acceptable acid addition saits.

[06245] In some embodimeats, those compounds described berein which comprise a free acid group react
with & snitable base, such s the hydroxide, carbonate, bicarbonate, sulfate, of a pharmacevtically
acceptable metal cation, with ammonia, or with 8 pharmaceutically scceptable organic primary,
secondary or tertiary amine. Representative alkali or alkaline eanth salts include the lithium,
sodinm, potassium, calcium, magnesium, and aluminum salts and the Jike, Hlustrative examples of
bases include sodium hydroxide, potassium hydroxide, choline hydroxide, sodium carbonate,
N'(C.. alkyl)y, and the like.

(00246} Representative organic amines useful for the formation of base addition salts include ethylamine,
diethylamine, ethylenedismine, ethanolamine, disthanolamine, piperazine and the Like, It should be
undersiood that the compounds described berein shso include the quaternization of any basic
nitrogen-containing groups they contein. Win some embodiments, water or vil-solable or
dispersible products are obtained by such quaternization, The compounds described herein can be
prepared as pharmacentically acceptable salts formed when an acidic proton prasent in the parent
compound either is replaced by a metal ion, for example an alkali metal ion, an atkaline earth ion,
or s shuninum ion; or coordinates with an organic base. Base addition salts can also be prepared
by reacting the fiee acid form of the compounds deseribed herein with a pharmaceutically
acceptable inorganic or orgasic bese, incloding, but not Himited 10 orgenic bases such as
ethanclamine, diethapolamine, triethanolamine, tromethamine, N-raethylgiucamine, and the like
and inorganic bases such as aluminum hydroxide, calcivm hydroxide, potassium hydroxide, sodium
carbonate, sodmam hydroxide, and the like. in addition, the salt forms of the disclosed compounds
can be prepared using salts of the starting materials or intermediates.

Solvates

100247] tn some embodiments, the compounds described herein exist as solvates. The invention provides
for methods of treating diseases by administering such soivates. The mvention further provides for
methods of treating diseases by administering such solvates as pharmaceutical compositions.

[00248) Solvates contain either stoichiometric or non-stoichiometric amounts of a solvent, and, insome
embodiments, are formed during the process of crystaflization with pharmaceutically acceptable
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solventts such as water, ethanol, and the like. Hydrates are formed when the solvent is water, or
alcoholates are formed when the solvent is alcohol. Solvates of the compousnds described herein can
be conveniently prepared or formed during the processes described herein. By way of sxampie
only, hydraies of the compounds described herein can be conveniently prepared by recrystaHization
from an aquecus/organic solvent mixture, using organic solvents including, but not limited 1o,
dioxane, {etrahydrofuran or methanol In addition, the compounds provided herein can exist in
unsobvated as well as sobvated forms. In general, the solvated forms are considered equivalent 1o the
unsotvated forms for the purposes of the compounds and methods provided berein.

Eolvmorphs

[00249] In some embodiments, the compounds describad herein exist as polymorphs. The invention
provides for methods of treating diseasss by mdministering such polymorphs. The invention further
provides for methods of reating diseases by administering such polymorphs as pharrnaceutical
compositions.

{00258] Thus, the compounds described herein include all their crystaliine forms, known as polymorphs.
Polymorphs inelude the different crystal packing arrangements of the same elemental composition
of & comypound. In certain instances, polymorpbs have different X-ray diffraction patterns, infrared
specira, melting points, density, hardness, crystal shaps, optical and electrical properties, stability,
and solubility. In certain insunces, various factors such as the recrystallization solvent, mte of
crystallization, and storage temperature cause a single erystal form to dominate.

Prodrigs

{00251] In somse embodiments, the compeounds described herein exist in prodrug form. The invention
provides for methods of treating diseases by administering such prodrugs. The invention further
provides for methods of treating diseases by administering such prodrugs as pharmaceutical
compositions,

[00252] Prodrugs are genersily drug preoursors that, following administration 1o an individual and
subseguent absorption, are converied 1o &n active, or a more active species vis some process, such
as conversion by a metabolic pathway. Some prodrugs have a chemical group present on the
prodrug that renders it less active and/or confers sohubility or sotne other property to the drug. Once
the chemical group has been cleaved and/or modified from the prodrag the active drug is generated.
Prodrugs are ofien useful because, in some situations, they are easicr to administer than the parent
drug. They are, for instance, bioavailable by oral administration whereas the parent is not. In cortain
insatoces, 1be prodrug elso has improved solubility in pharmaceutical compositions over the parent
drug. An exarnple, without limitation, of e prodrug would be a compound as described herein which
is administersd as an ester {the “prodrug™) to facilitate transmittal across & cell membrane where
water solubility is detrimental to mobility but which then is metabolically hydrobyzed to the
carboxylic acid, the active ¢ntity, once inside the cell where watr-solubility is beneficial, A farther
example of a prodrug might be a short peptide (polyamino acid) bonded to an acid group where the
peptide is metabolized to reveal the ective moiety. (Sce for example Bundpaard, “Design and
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Application of Prodrugs” in 4 Fextbook of Drug Design and Development, Krosgaard-Larsen and
Bundgaard, Ed., [9%1, Chapter 5, 113-191, which is incorporated hersin by reference).

[00253] In som= embodiments, prodrugs are designed as reversible drug derivatives, for nse as modifiers 1o
enhance drug transport 10 site-specific tissues. The design of prodrugs to date has been to increase
the effective water solubility of the therapeutic compound for targeting 1o regions where water is
the principal solvent,

[00254] Additionally, prodrug derivatives of compounds described berein can be prepared by methods
described herein are otherwise kmown in the an {for further details see Saulnier e al., Biporganic
and Medicinal Chemistry Letters, 1994, 4, 1985). By way of example only, appropriate prodmugs
can be prepared by reacting a non-derivatized compound with a suitable carbamyladng agent, such
as, but eot limited to, 1,1-acvioxyalkylcarbanochloridste, poro-nittophenyl carbonate, or the kike.
Prodrug forme of the berein described compounds, wherein the prodrug is metabolized in vivo to
produce a derivative e set forth herein are included within the scope of the claims. Indeed, some of
the hersin-described compounds are prodrugs for another derivative or active compound.

[06255) In some embodiments, prodrugs include compounds wherein en amino acid residue, or a
polypeptide chain of two or more (¢, g., two, three or four) amino acid residues is covalently joined
through an amide or ester bond to & free smino, hydroxy or carboxylic acid group of compounds of
the present invention. The amiro acid residues include bt are not limited to the 20 naturally
occurring amino acids and slso includes 4-hydroxyprotine, hydroxylvsine, demosine, isodemosine,
3-methylhistidine, norvaline, beta-alanine, gamma-aminobutyric acid, cirmiline, homocysteine,
homoscrine, ornithine and methionine sulfone. In other embodiments, prodmgs include compounds
wherein a nucleic acid residug, or an ofigonucleotide of two or more {e. g., two, three or four)
nucleic acid residues is covalently jomed 10 a compound of the presem invention.

[0256] Pharmaceutically acceptable prodrugs of the compounds described herein also include, but are not
Timited to, esters, carbonates, thiocarbomates, N-acyl derivatives, N-acyloxyalky] derivatives,
quaternary derivatives of tertiary amines, N-Mannich bases, Schiff basss, amino acid conjugates,
phosphate esters, metal salts and sulfonate esters. Compounds having free amino, amido, hydroxy
or carboxylic groups can be converted into prodrugs. For instance, free carboxyl groups can be
derivatized as amides or alicyt esters. In certain instances, all of thesc prodrug moieties incorporate
groups inciuding but not limited to ether, amine and carboxylic acid functionalities,

{00257] Hydroxy prodrugs include esters, such as though not limited te, acvioxyrlkyl (e.g. acvioxymethyl,
acyloxyethyl) esters, alkoxyearbonyloxyaikyl esters, alky] esters, aryl esters, phosphate esters,
sulfonate esters, sulfate esters and disul6de containing esters; ethers, amides, carbamates,
bemisaccinates, dimethylaminoacetses and phosphoryloxymethyloxyearbonyls, 85 outlined in
Advanced Drug Delivery Reviews 1996, 79, 115.

[00258] Amine derived prodrugs include. but arc not limited {0 the following groups and combinations of
groups:
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as well as sulfonamides and phosphonamides.

[60259] In certain mstances, sites on any aromatic ring portions are susceptible to various metebolic
reactions, therefore incorporation of appropriate substituents on the aromatic ring wructures, can
reduce, mininize or eliminate this metsbolic pathway.

Pharmaceutical compositions

[00268] Described hersin are pbarmaceutical compositions. In some embodiments, the pharmaceutical
compositions comprise an effective amount of a compound of formule I, or 2 mewbolite,
pharmaceutically acceptable salt, ester, prodrug, solvate, hvdrate or desivative thereof. In some
embodiments, the pharmaceutical compositions comprise an effective smount of a compound
formula I, or a metabolite, pharmaceutically acceptable salt, ester, prodrug, solvaie, hydrate or
derivative thereof and at Jeast one pharmaceutically acceptable carrier, In some embodiments the
pharmaceutical compositions are for the treatment of disorders. In some erabodiments the
pharmaceutical compositions are for the treatment of disorders in & mammal. In some embodiments
the sharmaceutical compositions are for the treatment of disorders in a buman,

Modes of Administration

{00261} In some smbodiments, the compounds and compositions described herein are administered cither
alone of in combination with pharmacewsically acceptable carriers, excipients or diluents, in a
pharmaceutical composition. Administration of the compounds and compositions described herein
can be effected by any method that enables delivery of the compownds 1o the site of action. These
methods include, though are sot limited to delivery via enteral routes (including oral, gastric or
duodens] feeding tube, rectal suppository and rectal enema), parenteral routes (infection or infusion,
including intraarterial, intracerdiac, intradermal, intraduodenal, intramedullary, intramuscular,
intraosseous, intraperitoneal, intrathecal, inwavascular, intravenous, intraviteal, epidural and
subcutaneous), inhalational, transdermal, transmucosal, sublingual, buceal and topical (including
epicutaneous, dermal, enema, eye drops, ear drops, intranasal, vaginal) administration, although the
most suitable route may depend upon for example the condition aad disorder of the recipient. By
way of exampie only, compounds described herein can be administered locally to the area in need
of treatment, by for example, local infusion during surgery, topical application such as creams or
otntments, injection, catheter, or implant, seid implant made for example, cut of a porous, non-
porous, or gelstinous material, including mernbranes, such as sialastic mernbranes, or fibers. The
administration can also be by direct injection at the site of & dissased tissue or organ.
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{00262] In some embodiments, formulations suitable for oral administration are presented as discrote units
such as capsules, cachets or tablets each containing & predetermined amount of the active
ingredient; as a powder or granules; as a solution or a suspension in an aqueous Hguid or 2 non-
agueous liquid: or a3 an oil-in-water liquid emulision or & water-in-oil liquid emulsion. In some
embodiments, the active ingredient is presented a5 a bolus, electuary or paste.

[00263] Pharmacestical preparations which can be used orally include tablets, push-fit capsules made of
gelatin, as well a3 soft, scaled capsules made of gelatin and a plasticizer, such as glycerol or
sorbifol. Tablets may be made by compression or molding, optionally with one or more sccessory
ingredients, Compressed wblets may be prepared by compressing in 2 suitable machine the active
ingredient in a free-flowing form such as & powder or granules, optionally mixed with binders, inert
diluents, or lubricatng, surface active or dispersing agents. Molded tablets may be made by
molding in & suitable machine a mixture of the powdered compound mowstened with an inert liguid
diluant. In some embodiments, the tablets are coated or scored and are formulsted so as to provide
stow or sontrolled release of the active ingredient therein. All formulations for oral administration
should be in doseges suiteble for such administration. The push-fit capsules can contain the active
ingredients in admixture with filler such as lactose, binders such as starches, and/or lubricants such
a8 tale or magnesium stearate and, optonally, stabilizers. In sofl capsules, the active compounds
may be dissolved or suspended in suitable liquids, suck as fatty oils, liquid paraffin, or liquid
polyethylene ghveols. In some embodiments, stabilizers ere added. Dragee cores are provided with
sitgble coatings. For this purpose, concentrated sugar sclutions may be used, which may optionally
contain guin arabie, tale, polyviny! pyrrofidone, carbopol gel, polyethylens glycol, and/or titanivm
dioxide, Jacquer solutions, and suitable organic solvents or solvent mixtures, Dysstuf¥s or pigiments
may be added to the tablets or Drages coatings for identification or to characterize different
combinations of active compound doses.

[00264] In some embodiments, pharmaceutical preparations ars formulated for parenteral administration by
injection, ¢.g., by bolus injscdon or continaous infusion. Formulations for injection may be
presented in unit dosage form, c.g., in ampoules or in multi-dose containers, with an added
preservative. The compositions may ke such forms ag suspensions, solutions or emulsions in oily
or aqueous vehiclkes, and may contain formulatory agents such as suspending, stabilizing and/or
dispersing agents, The formulations may be presented in unit-dose or multi-dose containers, for
example sealed ampoukes and vials, and may be stored in powder form or in a freeze-dried
({lyophilized) condition reguiring only the addition of the sterile liquid carrier, for example, saline or
sterife pyrogen-free water, immediately prior to use. Extemporaneous injection solutions and
suspensions may be prepared from sterile powders, granules and tablets of the kind previousty
described.

[06265] Formmlations for parenteral administeation include squeous and non-aquecus (oily) sterile injection
sohations of the active compounds which may contain antioxidants, buffers, bacteriostats and
solutes whick reader the formulation isotonic with the blood of the intended recipient; and aqueons
and non-aqusous stertle suspensions which may include suspending agents and thickening agents.
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Suitsble tipophilic solvents or vehicles inciude fatty oils such as sesame oil. or synthetic fatty acid
esters. such as ethyl cleate or triglycerides, or liposomes. Agueous injection suspensions may
contaip substances which increase the viscosity of the suspension, such as sodinm carboxymethyl
cellulose, sorbitol, or dextran. Optionally, the suspension may alsc contain suitable stabilizers or
agents which Imcrease the solubility of the compounds to allow for the preparation of highly
concentrated solutions.

[06266] Pharmaceutical preparations may also be formulated as s depot preparation. Such long acting
formulations may be administered by implantation (for example subcutaneously or intramuscularly)
or by intramuscular injection. Thus, for example, the compounds may be formmilated with suitable
polymeric or hydrophobic materials (for example, es an emulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt.

{00267] For buccal or sublingual administration, the compositions may take the form of ablets, lozenges,
pastilles, or gels formelated in conventional mammer, Such compositions may comprise the active
ingredient in a fiavorad basis such as sucrose and acacia or tragacanth.

[00268] Pharmacentical preparations may aiso be formuleted in rectal compositions such as suppositories or
Tetention enemas, ¢.g., containing conventional suppository beses such as cocoa butter,
polyethvlene glycol, or other glycerides.

100269] Pharmacewtical preparations may be administered topically, that is by non-systemic administration.
This includes the application of & compound of the present invention externally to the epidermis or
the baccal cavity and the instillation of such & compound into the ear, eve and nose, such that the
compound doss pof significantly enter the blood smeam. In contrast, systeric administration refers
10 oral, intravenous, intraperitoneal and intramuscular admindstration,

[00270] Pharmaceutical preparations suitable for topicel administration include liquid or semi-liguid
preparations suitable for penetration through the skin to the site of inflammation sich as gels,
lintments, iotions, creams, ointments or pesies, and drops suitable for administration 1o the eye, ear
or nose. The active ingredient may comprise, for topical administration, from 0.001% 10 109 wiw,
for instance from 1% to 2% by weight of the formulation. It mey however comprise as much as
10% w/w but preferably will comprise less than 5% wiw, more preferably from §.1% to 1% wiw of
the formulation,

[00271] Pharmaceutical preparations for sdministration by inhalation are conveniently delivered from an
insuffiator, nebulizer pressurized packs or other convenient means of delivering an aerosol spray.
Pressurized packs may comprise a suitable propeliant such as dichlorodifluoromethane,
wrichlorofluoromethane, dichlorotetrafluorocthane, carbon dioxide or other suitable gas. In the case
of & prossurized acrosol, the dosage unit may be determined by providing & valve to deliver a
metered amount. Allernatively, for adminigtration by inhatation or insuffiation, pharmaceutical
preparations may take the form of a dry powder composition, for example a powder mix of the
compound and a suitable powder base such as lactose or starch. The powder composition may be
presented in unit dosage form, in for example, capsules, cartridges, gelatin or blister packs from
whick the powder may be administered with the aid of an inhalator or insufflator.
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[06272] It should be understood that in addition w the ingredients particularly mentioned above, the
sompounds and compositions described herein may inclade other agents conventional in the art
having regard to the type of formulation in question, for exampie thoze suitable for oral
administretion may include flavoring apgents.

Formulations

[00273] The compounds or compositions described herein can be delivered in a vesicle, such as # liposome.
The compounds and pharmaceutical compositions described herein can also be delivered in a
controlicd release system, or a controlled release system can be placed in proximity of the
therapeutic target. In one embodiment, 2 purap may be used.

{00274} The pharmacewical compositions described berein can aleo contain the active ingrediest in a form
suitable for oral use, for cxample, as tablets, troches, lozenges, aqueous or oily suspensions,
dispersible powdsrs or gramiles, emulsions, hard or soft capsules, or syrups or elixirs. Compositions
intended for oral use are optionally prepared according to known methed, and such compositions
may containt one or more agents selected from the group consisting of sweetening agents, flavoring
agents, coloring agents and preserving agents in order 10 provide phanmaceutically elegant and
palatable preparations, Tablets contain the active ingredient in admixture with non-toxic
pharmaceurically accepmble excipients which are smtable for the manufacture of tablets. These
excipients may be, for example, inert diluents, such as caleium carbonate, sodium carbonate,
lactose, calefum phosphate or sodium phosphate; gramuleting and disinteprating agents, such as
microerystalline cefluloss, sodium crosscarmellose, com starch, or alginic scid; binding agents, for
example starch, gelatin, polyvinyl-pyrrolidone or acacia, and lubricating agents, for example,
magnesium stearate, stearic acid or tale, The tablets may be un-costed or coated by known
techniques to mask the taste of the drug or delay disintegration and absorption in the
gastrointestinal ract and thereby provide & sustained action over 2 longer period. For example, a
water spiuble taste masking matsrial such as hydroxypropyimethyl-cellulose or
hydroxypropylcellulose, or a ime delay material such as ethyl celluiose, or celiulose acetate
bufyrate may be employed as appropriate. Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredient is mixed with an inert solid diluent, for example,
calcium carbonate, caleivm phosphate or kaolin, of as soft gelatin capsules wherein the active
ingredient is mixed with water soluble carrier such as polyethyleneglycol or an il medium, for
exampie peanut oil, liquid paraffin, or olive oil.

[00275] Aqueous suspensions contain the active material in sdmixture with excipients suitable for the
manufacture of aqueous suspensions. Such excipients are suspending agents, for example sodium
carboxymethyleeliulose, methyleellulose, hydroxypropyimethyi-cellulose, sodium alginate,
pelyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents tmay be s
naturaily-occurring phosphatide, for example lecithin, or condensation products of an alkylene
oxide with fatty acids, for example polvoxyethylone stearate, or condensation products of ethylene
oxide with long chain aliphatic slcobols, for example heptadecaethylene-oxyeetancl, or
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condensation products of ethylene oxide with partial esters derived from futty acids and a hexitol
such as polyoxyethylene sorbitol monocleate, or condensation products of ethylens oxide with
partial esters derived from fatty acids and hexitol anhyydrides, for example polyethylene sorbitan
monooiears. The aquecus suspensions may &lse contain ons or more preservatives, for example
ethyi, or o-propyl p-hydroxybenzoaie, one or more coloring agents, one or more flavoring agents,
and one of more sweetening agents, such a8 sucrose, saccharin or aspariame.

{00276] Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic solvents.
The pharmaceutical compositions may, if desired, contain additiona! ingredients such as flavorings,
binders, excipients and the like. Thus for oral administration, tablets containing various excipients,
such as citric acid may be employed together with various disintegrants such as swarch, alginic acid
and certain complex silicates and with binding agents such as sucrose, gelatin and acacia.
Additionally, lubricating agens such as magnesium stearate, sodium lauryl sulfate and talc are
often useful for tableting purposes. Sclid compositions of a similar type may also be employed in
soft and hard fijled gelatin capsules. Preferred materials, therefors, molude Inctoss or milk sugar
and high molecular weight polvethylene glycols. When agquecus suspensions or elixirs are desired
for oral administration the active compound thercin may be combitted with various sweetening or
favoring agents, coloring matters or dyes and, if desired, emulsifving agents or suspending agents,
together with diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof.

{80277] Qily suspensions mey be formulated by suspending the active mgredient in & vegemble oil, for
example arachis oil, ofive oil, sesame oil or cocomat oil, or in mineral oil such as Liguid paraffin,
The oily suspensions may coniain a thickening agent, for example beeswax, hard paraffin or cetyl
alcobol. Sweetening agents such as those set forth above, and flavoring agents may be added to
provide a palatable oral preparation. These compositions may be preserved by the addition of an
anti-oxidant such as butylated bydroxyanisol or alpha-tocopherol.

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

100279] Pharmaceutical compositions may &lso be in the form of oil-in-water emulsions. The oily phase
may be 2 vegetable oil, for example olive oil or arachis oil, or a mineral oil, for example lquid
paraffin or mixtures of these. Suitable emulsifying apents may be naturally-occwrring phosphatides,
for example soy bean lecithin, and esters or partial esters derived from fatty acids and hexital
anhydrides, for example sorbitan monooleate, and condensation products of the sard partial esters
with ethylene oxide, for example polyoxyethylene sorbitan moncoieate, The emulsions may aliso

contain sweelening agents, flavoring agents, preservatives and antioxidants,
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{80280] Syrups and elixirs may be formulated with sweetening agents, for exampie glycerol, propylene
ghvool, sorbitol or sucrose. Such formulations may also contain s demulcent, a preservative,
flavoring and coloring agents and antioxidant.

[00281] Pharmaceutical compositions may be i the form of 2 sterile injectable aqueots solution. Among
the acceptable vehicles and solvents that may be emploved are water, Ringer’s selution and isotonic
sodium chiloride solution. The sterile injecisble prepatation may also be a sterile injectable oil-in-
water microsmulsion where the active ingredient is dissolved 1n the oily phase. For example, the
active ingredient may be first dissolved m a mixture of soybean oil and lecithin. The oil solution
then mtroduced into a water and ghyveerol mixture and processed 10 form a microemulsion. The
injectable solutions or microcnnidsions may be introduced into an individual's blood-stream by
Iocal bolus injection. Alternatively, it may be advantageous to administer the solution or
microemulsion in such a way as 1o maintain a constant circulating concentration of the instant
compound. In order to maintain such a constant concentration, s continuous intravenous delivery
device may be utifized. An example of such a device is the Deliee CADD-PLUS™ model 5400
intravenoas pump. The pharmaceuticel compositions may be in the form of & sterile injectable
aqueous or oleagenous suspsnsion for intramuscular and subcutaneous edministration. This
suspension may be formulated according to the known art using those suitable dispersing or wetiing
agents and suspending agents which have been mentioned above. The stcrile injectable preparation
may also be a sterile injecable solution or suspension in 2 non-oxic parenterally-acceptable diluent
or sobvent, for example zs & solurion in 1,3-butane dicl, In addition, swerile, fixed oils are
conventionatty employed as & solvent or suspending medium. For this purpose any bland fixed oil
may be employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic
acid find use in the preparation of injectables.

[002E2] Pharmaccutical compositions may also be administered in the form of suppostlories for rectad
administration of the drag. These compositions ¢an be prepared by mixing the active ingredient
with a suitable pon-irritating excipient which is salid ot ordinary temperatures but quid at the
rectal temperature apd will therefors melt i the rectum to release the drug. Such materials include
cocoa butter, glycerinated pelatin, hydrogenatod vegstable oils, mixtures of polyethylene glycols of
various molecular weights and fatty acid emers of polyethylene glycol,

[00283] For topics! use, creams, ointments, jellies, solutions or suspensions, ef¢., containing a compound or
composition of the invention can be used. As used herein, topical application can include mouth
washes and gargles.

{80284] Pharmacentical compositions may be administered in intrenasal fore via topical use of suitable
intranasal vehicles and delivery devices, or via transdermal routes, nsing transdermal skin patches.
Te be administered in the form of 2 transdermal delivery system, the dosage adminisration will, of
course, be continuous rather than smermitient throughout the dosags regimen.

[60285] The formulations may conveniently be presented in unit dosage form and may be prepared by any
of the methods well known in the art of pharmacy, All methods inchde the step of bringing into
association a compound of the subject invention or 2 pharmaceutically accepteble salt, ester,
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prodrug or solvate thereof ("active ingredient™) with the carrier which constitutes one or more
accessory ingredients. In general, the formulations are prepared by uniformly and intimately
bringing into association the active ingredient with liguid carriers or finely divided solid carriers or
both and then, if necessary, shaping the product into the desivad formulation.

Dosage Forms

[00286] The pharmaceutical composition may, for example, be in a form suitable for oral administration as
a lablet, capsule, pill, powder, sustained release formulations, solution, suspension, for parenteral
injection as a sterile solution, suspension or emulsion, for topical administration as an ointment or
cream or for rectal administration as a suppository. The pharmaceutical composition may be in unit
dosage forms suitable for single adminisiration of precise dosages. The pharmaceutical composition
may include a conventional pharmaceuticai carrier or excipicnt and u compound according to the
invention as an active ingredient. In addition, it may include other medicinal or pharmaceutical
agents, carriers, adjuvants, elc.

{00287] Exemplary parenteral administration forms include solutions or suspensions of active compounds in
sterile aqueous solutions, for example, aqueous propylene glycol or dextrose solutions. Such dosage
forms can be suitably buffered, if desired.

Doses

[00288] The amount of pharmaceutical composition administered will firstly be dependent op the mammal
being trested. In the instances where pharmacentics] compositions are administered to 2 human
individual, the daily dosage will normally be determined by the prescribing physician with the
dosage generally varying according to the age, sex, diet, weight, general health and response of the
individual, the severity of the individual's symptoms, the precise indication or condition being
treated, the severity of the indication or condition being treated, time of administration, route of
administration, the disposition of the composition, rate of excretion, drug combination. and the
discretion of the prescribing physician, Also, the route of administration may vary depending on the
condition and its severity. Preferably, the pharmaceutical composition is in unit dosage form. In
such form, the preparation is subdivided inlo unit doses containing appropriate quantities of the
active component, e.g., an effective amount to achieve the desired purpose. Determination of the
proper dosage for a particular situation is within the skilt of the art. Generally, treatiment is initinted
with smaller dosages which are less than the optimum dose of the compound. Thereafter, the
dosage s increased by small amousts until the optinum effect under the circumstances is reached,
For convenience, the total daily dosage may be divided and administered in portions during the day
if desired. The amount and frequency of administration of the compounds described herein, and if
appiicable other therapentic agents and/or therapies, will be regulated according to the sudgment of
the atiznding clinicinn (physician) considering such faclors as described above, Thus the amount of
pharmaceutical composition to be administered may vary widely. Adminisiration may occur in an
amount of between about 0.001 mg/kg of body weight 1o about 100 mg/kg of body weight per day
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(administered in single or divided doses), more preferably at least about 0.1 mg/kg of body weight
per day. A particular therapeutic dosage can include, ¢ g., from about 0.0 mg to about 7000 mg of
compound, snd prefersbly includes, ¢.g., from about 0.05 mg to about 2500 mg. The quantity of
active compound in a unit dose of preparation may be varied or adjusted from about 0.1 mg 1o 1600
mg, preferably from about 1 mg 1o 300 mg, more preferably 10 mg 10 200 mg, according to the
particular application. In some instances, dosage Jevels below the lower limit of the afbresaid range
may be more than adequate, while in other cases silt larger doses may be employed withomt
causing any barmful side effect, e.g. by dividing such larger doses into several small doses for
sdministration throughout the day. The amount administered will vary depending on the particular
1Cs, value of the compound used. In combinationa) applications in which the compound is not the
sole therapy, it may be possible to administer lesser amounts of compound and still have therapeutic
or prophylactic effect.

Combination Therapies

{00289] The compounds described herein or a pharmaceutically acceptable salt, solvate, polymorph, ester,
tautomer of prodrug thereof may be administered as a sole therapy. The compounds described
herein or a pharmacewtically acceptable salt, solvate, palymorph, ester, tautomer or prodrug thercof
may #lso be administered in combination with another therapy or therapies.

{86290} For example, the therapeutic effectiveness of one of the compounds described herein may be
enhanced by administration of an adjuvent (e, by itself (he sdjuvant may only have minimat
therapeutic benefit, but in combination with another therapewtic agent, the overall therapeutic
benefit to the individual is enhanced). Or, by way of example only, the benefit experienced by an
individual may be increased by administering one of the compounds described herein with another
therapeutic agent (whick also includes a therapewutic regimen) that also has therapeutic bepefit. By
way of txample only, in a treamment for gout involving administration of one of the compounds
deseribed herein, increased therapeutic benefit may result by alse providing the individual with
another therapeutic agent for gout. Or, by way of example only, if one of the side effects
exparisnced by an individual upon receiving one of the compounds described herein is nauses, then
it may be appropriate to administer an anti- nausea agent in combination with the compound. Or,
the additional therapy or therapies may inchude, but are not limited o physiotherapy,
peychotherapy, radiation therapy, application of compresses 1o & dissased area, rest, altered diet,
end the like. Regardiess of the discase, disorder or condition being weated, the overall benefit
experienced by the individua! may be additive of the two therapies or therapeutic agents or the
individual may experieace & synergistic benefil,

[00291] In the instances where the compounds described herein are administersd in combination with other
therapeutic agents, the compounds described herein need sot be administersd in the spme
pharmaceutical composition as other therapentic agents, and may, because of different physical and
chemical characteristics, be administered by a different route. For example, the
compounds/compositions may be adm:nistered orally to generate and maintain good blood levels
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thereof, while the other therapentic agent may be administered intravenously. Thus the compounds
described hersin may be administered concurrently (e.g., simultaneously, essentially simuhanesusly
or within the same reatment protocol), sequentially or dosed separately 1o other therapeutic agents.
The indtial administration can be made according to established protocols known i the art, and
then, based upon the chserved effects, the dosage, modes of admimistration and times of
administration can be modified by the skilled clinician.

[00292] The particular choice of compound and other therapeutic agent will depend upon the diagrosis of
the attending phygicians and their judgment of the condition of the individual and the appropriate
treatment protocol. In some embodiments, the additional agent is a URAT 1 inhibitor, a xanthine
oxidase inhibitor, a xanthine dehydrogenase, a xanthine oxidoreductase ichibitor, & purine
nucieoside phosphorylase (PNP) inhibitor, 8 uric acid transporter intibitor, a glucose wansporter
{GLUT) inhibitor, a GLUT-$ inhibitor, a solate carrier family 2 (facilitated glucose transponer},
member & {SLCTAY) inhibitor, an organic anion wansporter (OAT) inhibitor, an OAT-4 inkibitor,
or combinations thereof. In certain instances, URAT 1 is an wn exchanger that mediates urate
transportation. In certain instances, URAT 1 mediates urate fransportation in the proximal ubule. In
certain instances, URAT 1 exchanges urate in a proxima! fubule for lactate and nicotinate, In certain
instances, xanthine oxidase oxidizes hypoxenthine o xanthine, and further to uric acid. In certain
instances, xanthine dehvdrogenase catalyzes the conversion of xanthine, NAD', and H,0 into urate,
NADH, and H. In some embodiments, the additional agen is alfopurino!, febuxostat (2-(3-cyano-
4-isobwioxyphenyl}-4-methyl-1,3-thiazole-5-carboxylic acid), FYX-051 (4-{5-pyridin-4-yl. 1 H-
11,2 4]eriazol-3-ylpyridine-2-carbonitrile}, probenecid, sulfinpyrazone, berzbromarone,
acetaminophen, steroids, ponstercidal anti-inflammatory drugs (NSAHDs), adrenocorticotropic
hormone {ACTH), colchicine, a glucorticoid, an adrogen. a cox-2 inhibitor, a PPAR agonist,
naproxen, sevelamer, sibatmaine, troghtazone, proglitazone, another uric acid lowering agent,
fosartan, fibric acid, beriodsrone, salisylate, anlodipine, vitamin C, or combinatons thereof.
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Diseases

[00293] Described herein are methods of treating a disease in an individual suffering from said disease
comprising administering to said individual zn effective amount of a composition comprising &
compound disclosed herein or a pharmaceutically acceptable salt, solvate, polymorph, ester,
tautomer of prodrug thereof.

[00294] Also described herein are methods of preventing or delaying onsat of a diseass in an individuat at
rigk for developing said discase comprising administering to said individual en effective amount to



prevent or delay onset of said discase, of a composition comprising 8 compound disclosed herein or
& pharmaceutically sccepiable salt, solvate, polymorph, ester, tautomer or prodrug thereof.

[00295] Further described herein are methods for the prophylaxis or treatment of any disease or disorder in
which aberrant levels of uric acid plays a role including, without limitation: hyperuricemiz, gout,
gouty arthritis, inflammatory arthritis, kidrey discase, nephrolithiasis (kidney stones), joint
inflammation, deposition of urate crystals in joimts, urclithiasis (formation of calcutus in the urmary
tract), deposition of urate crystels in renal parenchyma, Lesch-Nyhan syndrome, Kelley-Seegmilier
syndrome, gout fiare, tophaceous gout, kidney faiture, or cornbinations thereof ia 2 human or other
mammal. The methods disclosed herein extend to such a use and 10 the use of the compounds for
the manufacture of a medicament for treating such diseases or disorders. Further, the methods
disclosed herein extend o the administration to a human an effective amount of a compound
disclosed herein for treating any such discase or disorder.

106296} Individuals that can be treated with the compounds described herein, or a pharmacenticatly
secepinble salt, ester, prodrug, solvate, hydrate or derivative of said compounds, according o the
methods of this invention include, for example, individuals that have been diagnosed as having
gout, gouty arthritis, inflammatory arthritis, kidney disease, nephrolithiasis (kidrey stones), joint
inflammation, deposition of urate crystals in joints, urolithiasis (formation of calculus in the urinary
tract), deposition of urate crystals in renal parenchyma, Lesch-Nvhan syndrome, Kelley-Seegmifier
syndrome, gout flare, tophaceous gout, kideey failute, or combinations thoreof.

{66297} In some embodiments, an individual having an aberrant uric acid evel i administered an amount of
at lesst one compound disclosed herein sufficient o modulate the aberrant uric acid level (e.g., to a
medically-scceptable level}. Ie some embodiments, an individual wested with the compounds
disclosed herein displays aberrant uric acid levels wherein the unic acid levels in blood exceed a
medically-accepted range (i.e., hyperuricemig). In some embodiments, an individual teaed with
the compounds disclosed herein displays aberrant uric acid Jevels wherein uric acid levels in the
blood exceed 360 wmoV/L (6 mgrdL) for a female individual or 400 pmol/L (6.8 mg/dL) for a male
individual. In some embodiments, an individual treated with the compouads disclosed herein
displays ebermant uric acid levels wherein uric acid levels in urine exceed a medically-accepted
range {i.e., hyperuricosuria). In some embodiments, an individual treated with the compounds
disclosed herein displays eherrant uric scid levels wherein uric acid levels in urine exceed 800
mg/day (in 2 male individual) and greater then 750 me/day (in a ferale individuat).

108298] In some embodiments, an individual treated witk the compounds disclosed herein (1) displays
aberrant uric acid levels, and (2) suffers from a cardiovascular disorder. In some embodiments, an
individual weated with the cornpounds disclosed herein (1} displeys aberrant uric acid levels, and
(2) suffers from an ansurysm; angina, stheroscierosis; a siroke; cerebrovascular disease; congestive
Deart failure; coronary artery disease; and/or a myocardial infarction. In some embodiments, an
individual treated with the compounds disclosed herein (1) displays aborrent uric acid levels, and
(2) displays (a) c-reactive protein (CRP) levels above about 3.0 mg/1L; (b homocysteime levels
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above about 15,9 mmol/L; (¢) LDL levels above about 160 mg/dL; {d) HDL levels below about 40
mg/dL; andfor () serum creatinine kevels above about 1.5 mg/dL.

{00299 In some embodiments, an individual treated with the compounds disciosed berein (1) displays
sberramt uric acid levels, and (2) suffers from diabates. In some embodiments, an individual treated
with the compounds disclosed herein (1} displays aberrant uric acid levels, and (2} suffers from
Type I diabetes. In some embodiments, an individual treated with the compounds disclosed herein
{1) displays aberrant uric acid levels, and (2} suffers from Type I disbetes. In some embodiments,
sn individua] treated with the compounds disclosed herein (1) displays aberrant uric scid Jevels, and
(2} suffers from a Joss of beta cells of the isiets of Langerhans in the pancreas, In some
embodiments, an individual treated with the compounds disclosed herein (1) displays sberrant uric
acid levels, and (2) suffers from insulin resistance and/or reduced insulin sensitivity. In some
embodiments, an individual treated with the compounds disclosed herein (1) displays aberrast uric
acid levels, and (2) displays {2} a fasting plesma glucose Jevel 2126 mg/dL; (b) a plasma gincose
level 2200 mg/dL two hours efier & glucose tolerance test; and/or (¢} symptoms of hyperglycemia
and casual plasme plucose levels 2200 me/dL (11,1 mmol/1).

[00300] In some embodiments, an individual treaied with the compounds disclosed herein (1) displays
aberrant wric acid Yevels, and {2) suffers rom metabolic syndrome. In some embodiments, an
individual treated with the compounds disclosed herein (1) displavs aberrant uric acid levels, and
(2} suffers from {2} disbetes mellitus, mnpaired glucose wlerance, impaired fasting ghicose and/or
insulin resistance, (b} at least two of (i) blood presswre: 2140/90 mmBg; (i) dyslipidaemis:
wiglycerides (TG): =1.695 mmol/L and high-density lipoprotein cholesterol (HDL-C) <0.9
mmolL {male), <1.0 mmol'L (female}; (iii) central obesity: waist:hip ratio > 0.90 (male); > 0.85
(female), and/or body mass index > 30 kg/m2; and (iv) microalbuminuria: urinery albumin
excretion ratio =20 mg/min or albumin:creatinine ratio =30 mg/g. In some embodiments, an
individua! treated with the compounds disciosed herein (1) displays aberrant uric acid levels, and
(2} suffers from insulin resistance (ie., the top 25% of the fasting insulin values among non-
diabetic individuals) and (b) at least two of (i) central obesity: waist circumference =04 cm (male),
280 cm (fernale); (i) dyslipidaemia: TG 22.0 mmol/L, and/or HDL-C < 1.0 mmol/L or treated for
dyslipideemia; (i) kypertension: blood pressure 2140/90 mmHg or antihypertensive medication;
and (iv) fasting plasma glucose 26.1 mmol/L. In some embodiments, an individual treated with the
compounds disclosed herein (1) displays aberrant wric acid lavels, and (2) displavs at least three of
(a} elevated waist circamference: Men 240 inches {men) and 235 inches (women); {b) elevaled
triglycerides: 2150 mg/dL: (c) reduced HDL: < 40 mg/dL (men) and < 50 mg/dL (women}; {d)
elevated blood pressure: =130/85 mm Hg or use of medicaton for hypertension: and (¢) eievated
fasting ghucose: & 00 me/dL (5.6 mmol/L) or use of medication for hypergiycemia.

[00361] In some embodiments, an. individual reated with the compounds disclosed herein (1) displays
aberrant uric acid levels, aad (2) suffers from kidvey disease or kidney failure. It some
erbodiments, an individual weated with the compounds disclosed berein (1) displays aberrant uric

acid levels, and (2} displays oliguria (decreased urine production. in some embodiments, an
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individual treated with the compounds disclosed betein (1) displays aberrant uric acid levels, and
(2) produces less then 400 mL per day of urine (adults), produces less than 0.5 mi/kp/h of urine
{children), or produces less than 1 mLkg/h of urine (infants).
URIC ACID

[04302] In certain instances, purines (adenine, guanine), derived from food or tissue rurnover (celinlar
nucleotides underge contipuous turnover), are catabolized in humans w their final oxidation
product, uric acid. In ceriain insfances, pusnine is oxidized to xanthine, which is turn is further
oxidized 1o uric acid by the action of xanthine oxidase; adenosine is converted w0 inosine which is
further oxidized to hypoxanthine. In ceriain instances, xanthine oxidase oxidizes hypoxanthine to
xanthine, and further to uric acid. In certain instances, as part of the revense process, the enzyme
hypoxanthine-guanine phosphoribosy(tmnsf&raxc (HGPRT) salvages guanine and hypoxanthipe.
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[66383] In cenein instances, the kelo form of uric acid is in cquilibrivm with the sno! form which foses a
proton at physiological pH to form urate. In certain instances, (¢.g., under serum conditions (pH
7.40, 37°C}), abowt 98% of uric acid is jonized as the monosodium urate sait, In certain instances,
urate is 8 strong reducing agent and potent antioxidant, In humans, about half the antioxidant

capacity of plasma comes from wic acid.
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[80304] In certain instances, most uric acid dissolves in bicod and pasees to the kidneys, where it is excreted
by glomerular filration and whular sscretion. In cortuin instances, & substantial fraction of uric acid
is reabsorbed by the renal tubules. One of the peculiar characteristics of the uric acid transport
system is that, aithough the net activity of tubular function is reshsorption of uric gcid, the moleculs
is both secreted and reabsorbed during its passage through the nephros. In certain instances,
teabsorption dominates in the ST and S3 segments of the proximal tbule and secretion dominates
in the 52 segment. In cerain instances, the bidircotional transport results in drugs that inhibit uric
acid transport decreasing, rather than increasing, the excretion of uric acid, compromising their
therapeutic usefulness, In certain instances, normal nric acid levels in human adults (5.1 +/-0.03
mg/dL) are close to the limits of urate solubility (~7 mg/dl. at 37°C), which creates a delicate
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physiologic urate balance. In: certain instances, the normal uric acid range for females is
approximately 1 mg/dL below the male range.
HYPERURICEMIA

160365} In certain instances, byperoricemia is characterized by higher than normal blood levels of uric acid,

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

Obesity/weight pain

Excessive alcobol use

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

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

Specific disease states, particularly those associated with a high cell mrnover rate (such as
malignancy, leukemia, lymphoma or psoriasis}, snd alse including high blood pressure,
hemoglobin disorders, hemolytic anemia, sickle cell anemia, various nephropathies,
myeloproliferative and lymphoproliferative disorders, hyperparathyroidism, renat disease,
conditions associated with insulin resistance and diabetss meilitus, and in transplant recipients, and
possibly heart disease

Inherited enzyme defects

Abnormal kidney function {e.g. increased ATP fitn over, reduced glomeruler urate filtration)

Exposure to jead (plumbism or “saturnine gout™)

{08306] In certain instances, hyperuricemia may be asymptomatic, though is assoviated with the following

conditions:

Gout

Gouty arthritis

Uric acid sfones in the utinary tract {erolithissis)

Deposits of uric acid in the soft tissue {tophi)

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

Impaired kidney function, possibly leading 5o chronic and acute renal failure
Gour

Prevalence
[00387] The incidence of gout has increased over the past two decades and, in the United States, affects as

much as 2.7% of the population aged 20 years and older, totaling over 5.} million American adults,
Gout is more common in men than women, (3.3% or 3.4 million men vs. 1.6% or 1.7 million
women}, typicatly affecting men in their 40's and 50's (although gout attacks can occur after
puberty which sees an increase in uric acid levels). An increase in prevalence of gowt from 2.9 ©
5.2 per 1000 in the tims period 1990 to 1999 was observed, with most of the increase occurring in
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those over the age of 65. Gout attacks are more common in women after menopeuse. In certain
instances, gout is one of the most common forms of arthritis, account:ng for approximately 5% of
all arthritis cases. In certain instances, kidney failure and wrolithiasis occur in 10-18% of individuals
with gout and are common sources of morbidity and mortality from the disease.

Leading causes

[08368] In most cases, gout is associated with hyperaricomia, In cortain instances, individuals suffering
from gout excreir approximately 40% less uric acid than nongouty individuals for any given plasma
urate concentrations. In certain instances, urate levels increase until the saturation point is reached.
In gertain instances, precipitation of wrale crystals occurs when the saturation point is reached. In
certain instances, these hardened, cryswallized deposits (tophi} form in the joinss and skin, causing
joint inflammation {arthritis}. In cenain instances, deposits are be made in the joint Suid (synovial
fiuid) and/or joint hining (synovial lining). Common areas for these deposits are the large toe, feet,
ankles and hands (less common aress include the cars and eyes). In certain instances, the skin
sronnd an affected joint becomes red and shiny with the affected ares being tender and painful to
touch. In certein instances, gout attacks increase in frequency, In certsin instances, untrested acute
pout attacks lead 1o permanent joint damage and disability. In cevtain instances, lissue deposition of
urafe leads to: acuate inflammatory arthritis, chronic arthritis, deposition of urate crvstals in renal
parenchyma and urolithizsis. In certain instances, the incidence of gouty arthritis increases 5 fold in
individuals with seram urate levels of 7 to 8.9 mg/dL and up to 50 fold in individnals with lovels >
Smgrdl. (530umol/L). In cemain instances, individuals with pout develop remal insufficiency and
end stage renat dissase (i.e., “gouty nephropathy™). In cortain mstances, gouty nephropathy is
characterized by a chronic interstitial nephropathy, which is promoted by medullary deposition of
monosodivm urate,

{00389} In certain instances. gout inchudes painful ettacks of acute, monarticular, inflammatory arthritis,
deposition of urate orystals in joints, deposition of urate crystals in renal parenchyma, wrolithiasis
{formation of calculus in the urinary tract), snd nephrolithiasis (formation of kidney stones). In
certain instances, secondary gout occurs in individuals with cancer, particularly lewkernia, and those
with other blood disorders (¢.g. polycythemia, myeloid metaplasia, ete).

Symptoms

{08310 In certair: instances, attacks of gout develop very quickly, frequently the first attack occurring at
zight. In certain instances, symptoms include sudden, severe joint pain and exireme tenderness in
{he joint area, joint swelling and shiny red or purple skin around the joint. In certain instances, the
attacks arc infrequent fasting 5-10 days, with 1o symptoms between episodes. In certain instances,
attacks become more frequent and may last longer, especially if the disorder is not controfled, In
certain instances, episodes damage the affected joinys) resuling in stiffness, swelling, limited
motion and/or persistent mild to moderate pain,

Treatiment

{00311} In certais instances, goul is treated by lowering the production of uric acid. In cerain instances,
gout is wreated by increasing the excretion of uric acid In certain instances, pout is treated by
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URAT 1, xanibine oxidase, xanthine dehydrogenase, xanthine oxidoreduciase. 8 purine nucleoside
phosphorylase (PNP) inhibitor, a uric acid wansporter (URAT) inhibitor, & ghacose transporter
{GLUT) inhibitor, a GLUT-9 inhibitor, & solute carrizr family 2 (facilitated glucose transporter),
member & {SLC2AY) inhibitor, an organic anion transporter (OAT) inkibitor, an OAT-4 inhibitor,
or combinations thereof, In gencral, the goals of gowt aestment are to i) reduce the pain, swelling
and duration of an acute sutack, and i) prevent futtre attacks and joint damage. In cortain instances,
gout attacks are treated successfully using a combination of treatments. In certain instances, gout is
one of the most treatable forms of arthritis.

[00332] i} Treating the gowt attack. In certain instances, the pain end swelling associsted with an acute
attack of gout can be addressed with medications such as acetaminophen, steroids, nonsteroidal
apti-inflammatory drugs (NSAJDs), edrenocorticotropic hormone {ACTH) or colchicine. In certain
instances, proper medication controls gout within 12 to 24 bours and treatment is stopped after 8
few days. In certain instances, medication 1s used in conjunction with rest, increased fluid intake,
foe-packa, elevation and/or protection of the affected arca/s. In certain instances, the
aforementioned treatments do not prevent recurrent atiacks and they do not affect the underlying
disorders of abnormal wic acid metabolism.

[00313] i} Preventing future attacks. In certair: instances, reducing serum uric acid levels below the
saturation level is the goal for preventing further gout ateacks, In some cases, this is achieved by
decreasing uric seid production (.. allopurino!), or increasing wric acid excretion with uricosuric
agents (¢.g. probenecid, sulfinpyrazone, benzbromarone).

{{H¥314] In certain instances, allopurinol inhjbits wric acid formation, resulting in a reduction in both the
serum and urinary uric ecid levels and becomes fully effective afier 2 to 3 months,

Guanine
\
HN g i ﬁ Xanthing = Urate
b o o N/) )
N N Hypoxanthine
H { Inkiblted =

Allopurinot Hypoxanthing try Aiopurinal

In certain instances, allopurinol is & structural analogue of hypoxanthine, (differing only in the
fransposition of the carbon and nitrogen atoms at positions 7 end 8), which inhibits the action of
xanthing oxidase, the enzyms responsible for the conversion of hypexanthine to xanthing, and
xanthing to uric acid. In cerain instances, it is metabolized © the corresponding xanthine analogue,
alloxanthine (oxypurinol), which is also an inhibitor of xanthine oxidase. In certain instances,
alioxanthine, though tmore potent in inhibiting xanthine oxidase, is less pharmaceutically acceptabie
due to low oral bicsveilahility. In certain instances, fatal reactions due to hypersensitivity, bone
marow suppression, hepatitis, and vascalitis have been reported with Aliopurinol. In certain
instances, the incidence of side effects may total 20% of all individuals freated with the drug.
Treamment for disorders of uric acid metabolism has ot evolved significantly in the following two
decades since the introdustion of allopurinol,

[00315] In certain instances, Uricosuric agents {e.p., probenesid, sulfinpyrazone, and benzbromarone)
mcrease uric acid excretion. In certain innences, probenecid canses an increase in uric acid
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secretion by the renal tubules and, when used chronically, mobilizes body stores of nrate. In certain
tastances, 25-50% of individuals treated with probenecid fail to achieve reduction of serum wrie
acid levels < & mg/dL. In certain instances, insensitivity to probenecid results from drug
intolerance, concomitant salicylats ingestion, and renal impairment. In certamn instances, one-third
of the individusls develop intolerance to probenecid. In certsin instances, administration of
uricosuric agents also reqilts in urinary calculus, pastrointagtinal obstruction, jaundice and anemiz.
PLUMBISM OR “SATURNINE GOUT”

In certain inslances, excessive exposure (0 lead (lesd poisoning or plurnbism) results in “saturaine
gout,” a lead-induced hyperuricemia due 1o lead inhibition of tubular urate transport cavsing
decreased renal excretion of uric acid. In certain instances, more than 50% of individuals suffering
from lead nephropathy suffer from gout. In certain instances, acute attacks of saturnine gout ocour
in the knee more frequently than the big toe. In comain insmances, renal disease is more frequent and
more severe in saturmine gout than in primary gout. In certzin instances, treatment consists of
excluding the individual from further exposure to lead, the use of chelating agents to remove lead,
and control of acute gouty arthritis and hyperuricacmia. In certain instances, saturnine gout is
charscterized by less frequent attacks than primary gout. In certain instances, lead-associated gout
occurs in pre-menopausal women, an UNCOMMEN occurTence in non lcad-associated pout,
LESCH-NYHAN SYNDROME

In certain instances, Lesch-Nyhan syndrome {(LNS or Nyhan's syndrome) affects about one in
100,050 lve births, In certain instances, LNS is caused by & genetic deficiency of the enzyme
hypoxanthine-gusnine phosphoribosyltransferase (HGPRT). In certain instances, LNS is an X-
linked recessive disease, In certain instances, LNS is present at birth in beby boys. In certain
instances, the disorder leads (0 severe gout, poor mascle control, and moderate mentai retardation,
which appear in the first year of life. In certain Instances, the disorder also results in seli-mutilating
behaviors (e.g., lip and finger biting, head banging) beginning in the second year of life. in certain
instances, the disorder also results in gout-like swelling in the joints and severe kidney problems. In
cettnin instances, the disorder Ieads neurological symproms include facial grimecing, ipvoluntary
writhing, and repetitive movements of the arms and legs similar to those scen in Buntington's
disease. The progoosis for individuals with LNS is poor. In certain instances, the life expectancy of
an untreated individual with LNS is less than about 5 years. In corain instances, the life expectancy
of a treated individua! with LNS is greater than about 40 years of age.

HYPERURICEMIA AND OTHER DISEASES

In cortain instances, hyperuricemiz is found in individuals with cardiovascular disease (843 )]
and/or renal disease. In certain instances, hyperuricemia is found in individuals with
prehyperiension, hypertension, increased proximal sodicm reabsorption, microalbuminuria,
proteimwia, kidney disease, obesity, hypertriglyceridemia, low high-density Hpoprotein cholesterol,
hypernsulinemia, hyperleptinemia, hypoadiponectinemis, peripheral, carctid and coronary artery
disease, atherosclerosis, congenative heart failure, stroke, tumor lysis ryndrome, endothelial

dysfunction, oxidative swess, elevated renin levels, elevated endothelin levels, and/or elevated -
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reactive protein levels. In certain instances, hyperuricemie is found ip individuzls with obesity {e.g.,
central obesity), high blood pressure, hyperlipidernia, and/or impaired fasting ghucose. In certain
instances, hyperuricernia is found ip individuals with metabolic syndrome, Ir certain instances,
gouty arthritis is mdicative of an increased risk of acute myocardisl infarction. In some
embodiments, administration of the compounds described herein to an individual are useful for
decreasing the likelihood of a clinical event essociated with a disesse or condition linked to
byperuricemiz, including, but not imited to, prehypertension, hypertension, increased proximal
sodium reabsorption, microalbuminuriz, proteinuria, kidney disease, obesity, hypertriglyceridemia,
low high-density lipoprotein cholesterol, hyperinsulinernia hyperieptinemia, hypoadiponectinemia,
peripheral, carotid and coronary artery diseese, atherosclerosis, congenative heart failure, stroke,
tumor lysis syndrome, endothelial dysfunction, oxidative stress, elevated renin Jevels, elevated
endothelin levels, and/or elevated C-reactive protsin levels.

}66318] In some embodiments, the compounds described herein are advainistered to sn individual suffering
from a disease or condition requiring reatment with a compound that is a diuretic. In some
embodiments, the compounds described herein are administered to an individual suffering from &
disease or condition requiting treatment with a compound that is a dinretic, wherein the diuretic
causes renal retention of urate. In some embodiments, the disease or condition is congestive heart
faiture or essential hypertension,

[04320] In some embodiments, edministration of the compounds described herein to an individual are useful
for iproving metility or mproving quality of life.

f08321] In some embodiments, edministration of the compounds described herein to ap individual is usefu!
for treating or decreasing the side cffects of cancer treaument.

[09322] in some embodiments, adminisiration of the compounds described herein to an individual is useful
for decreasing kidney toxicity of cis-platin.

Kits

[08323] The compounds, compositions and methods described herein provide kits for the wreatment of
disorders, such as the ones described herein These kits comprise & compound, compounds or
compositions desctibed herein in a container and, optorally, instructions teaching the use of the kit
according to the vatious methods and approaches described herein. Such kits may also include
information, such as scientific literature references, package insert materials, clinical trial results,
and/or summaries of thess and the like, which indicate or establish the activities and/or advantages
of the composition, and/or which describe dosing, adeministration, side effects, drug interactions, or
other information usefui to the health care provider. Such information mey be based on the results
of various studies, for example, studies using cxperimental animals involving in vivo models and
studies based on human clinical trinls. Kits described herein can be provided, marketed andior
promoted to health providers, including physiciang, nurses, pharmacists, formulary officials, and the
like. Kits ray also, in some embodiments, be marketed directly to the consumer.

{60324] The compounds described herein can be wiilized for diagnostics and as research reagents. For
exarple, the compounds described herein, either alone or 10 combination with other compounds,
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can be used as tools in differential and/or combinatorial analyses to elucidate expression patterns of
genes expressed within celis and tissues. As one non-limiting exampie, expression patierns within
cells or tissues treated with one or more compounds are compared to control cells or tissues not
treated with compounds and the patterns produced are anslyzed for differentdal levels of gene
expression as they pertain, for example, to disease association, signaling pathway, cellutar
localization, expression level, size, structure or fanction of the genes examined. These analyses can
be performed on stimulated or unstimulated cells and inf the presence or absence of other
compounds which affect expression patterns.

[00325) Besides being useiul for human treatment, the compounds and formulations of the present invention
sre aiso useful for veterinary treatment of companion animals, exotic animals and farm animals,
including memmals, rodents, and the Hke. Mors preferred animals include horses, dogs, and cats.

100326] The examples and preparetions provided below further ifustrete end examplify the compounds of
the present irvention end methods of preparing such compounds. It is to be undersiood that the
scope of the present inveation is not limited in any way by the scope of the following examples and
preparations. In the foliowing examples molecules with 8 single chiral center, unless otherwise
noted, exist as a racemic mixwure, Those melecules with two or more chiral centers, uniess
otherwise noted, exist as a racemic mixture of diastereomers. Singie enantiomers/diastereomers
may be chiained by methods known to those skilled in the art.



EXAMPLES

I Chemical Syntheses
Exzample 1: 2-(4-(2,4-Dimethyl-5,6,7 8-tetrahydronaphthalen- 1-yi)-5~(triflncromethyl)-4H-1,2,4-
triazol-3-ylthjojacetic acid
NN
cE /L }‘-SH »’L )‘-S/\‘(

& -E -

[0B327] Swep A: Ethyl 2-bromoacetate (68 al, 0.611 mmol) and potassium carbonste (6.17g, 1.22 mmol)
were added to a solution of 4(2,4-Dimethyl-5,6,7 §-wtrahydronaphthalen- 1 -yE- 5-{triffuoromethyl)-
4H-1,2 4-trinzole-3-thiof {0.2 g, 0.611 mmol} in THF {2.44ml.). The resulting mixiure was heated
at 60°C for 18 hours. The mixture was concentrated, ethyl 2-bromoecetaie {68 uL, 0.61] mmol) and
DMF {1.2mL) added, and the mixture beated at 60°C for 24 bours. Water (40tal) wes added and
the mixture extracted with ethy! acetate (2x40 ml). The combined orpanic extracts were washed
with brine, dried over sodium suifats, filtered, concentrated and purified by $GC (0-50% ethyi
acetaie/Hexanes) to afford ethyl 2-(4-(2 4-dimethyl-5,6,7 8-tetrshydronaphthalen-1-vi)-5-
(trifluoromethyl)4H-1,2 4-triazol-3-vithiojacetate as a clear oil (0.137g, 54%).

[06328] Step B: Lithium hydroxide soletion (IM agqueous, §,436mL, 0.436 mmol) was added to a solution
of ethyl 2-(4-(1,4-dimethyl-5,6,7 S-tetrahydronaphthalen-1-yl)- S triffaoromethyl}-4H-1 2 d-triazol-
J-vithiokacetate ((.09¢, 0.218 mmol) in THF /methanol/water (3/3/1, 1.5 mL} and stirred for 18h at
room iemperafure. The crude reaction mixmure was concentrated, acidified with HCI (1M agueous,
4ml), and extracted with sthy] acetate {2x3 mL). The combined organics extracts were
concenmrated to afford 2-(4-42,4-dimethyl-5.6,7,8-tetrabydronaphthnien- 1-y1)-5-(trifluoromethyl)-
4H-1,2 A-trinzol-3-ylthio)acetic acid as an off-white foam{0.082 g, 98%).

Exsmple 2: 2—{4~(4,T-—Dlmeth}'lnaphthalen-l-yl)—‘lﬂ-l 2,4-triaul—3—yllhio)nceﬁc acid

.- Ly L™
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{06329] Siep A: Ethyl 2-bromoacetate (87 pk, 0.783 mmol} and Potassium carbonate (0.216g, 1.57mmol)
were added to a solution of 4{4,7-Dimethvinaphthalen- 1-yi}-4H-1,2,4-triazole-3-thiol {0.2 g, 0.783
mmol} in THF (3.1mL). The resulting mixture was then heated to 60°C for 1 hour. Additional DMF
(1 mL) was added and the mixture heated &t 60°C for 18 hours. Water (3mL) was added and the
mixture extracted with ethyl acetate (3x3 mL). The combined organic extracts were dried over
sodium sulfate, filtered, concentrated and Purified by SGC {0-100% EtQAc/Hexanes) to afford
ethyl 2-{4-(4,7-dimethryinsphthuden-1-yl)-4H- 1.2,4-iriazol-3-yithio)aceiate es a clear ofl {¢.231g,
86%).
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[80330] Step B: Lithium hydroxide sojution (1M aqueous, 0.88mE, 0.488 mmol) was added to a solution of
4 ethyl 2-(4-(4,7-dimethyinaphthalen-1-y1}-4H-1.2 4-triazol-3-ylthiojacetate (0.15 g, 6.44 mmol] in
THF/ethanol/water {1:1:1, TmL) and the mixture stirred for 2k at room tempersture. The crude
reaction mixtare was then conceniated, acidified with BCI(1M, 3mL} end extracted with othyl
acetate {3x5mL). The combined organics extracts were concentrated to afford 2.(4-(4.7.
dimethylnaphthalen-| -yi}-4H- 1,2 4-triazol-3-vithio}acetic acid as an off-white solid (0.129 g, 94%).

Exzmple 3: 2-(5-Bromo-4-{4-cyciopropyinaphthaien-1.y1)-4H-1,2 4-triazvel-3-yithio)-1-
methyipropasete acid

qu’J\ B, Hy ,,A 3\ ,\i B,Jz:}\s/\io/\

amsx,ar 1 W LIOH
—_— iy
Crilry THFIMeOH
LA

Br”L Lsu ar’L B‘“s "{ /“5

el

[00331} Step A 3-Bromo-propionic acid ethyl ester (158 L. 224 mg; | 239 mmotl) was added to a solution
of 5-Amino-4-{4-cyclopropyl-naphthaien- i -ylj-4H-[ 1,2 4)triazole-3-thiol (¢35 g, 1.239 mmol) in
DMF (2.5mL), The resufting mixture was heated to 60°C for 20 hours. The resction mixture was
concentrated and sonicated with othyl ether several times, decanting the sthyl ether layer. The
resulting light yellow oil was placed on high vacuum to afford crude ethyl 3-(5-amino—4-(4-
cyclopropylnaphthaten-1-yi)-4H-1.2 4-triazol-3-ylthic)propanoste as a lght brown oily foam which
was uscd directly in the next step {0.409 g, 87%:.

190332} Step B: 3-(5-Amino-4-(4-cyslopropyinaphthalen-1.y13-4H- 1,2 4-triazol-3-ylthio)propancate, {200
mg ¢.523 mmol), sodium nitrite (361 mg, 5.233 mmol, 10 eq.) and benzyitriethylammonium
bromide (427 mg, [.570 mmol, 3 eq.) were suspended in bromoform (3 mol) and stirred at room
temperatare for ~3¢ min. Dichloroacsuc acid was then added (86 pb, 135 mg; 1.047 mmol, 2 eq.),
and the mixture stirred &l room temperature overnight, covering the flask with foil 10 keep light out.
Water way added (5ml} and stirring continued for a further 30 min. The reaction mixture wes then
ransferred to a sep. funnel and additional water and dichloromethane were added. The orpanic
layer was collected and the aqueous layer washed with dichloromethane (2x). The combined
organic extracts were dried over sodium sulfate, filtered, concentrated and purified by flash column
chromatogsaphy (6.4 Hexanes/Ethy! acetate) to give ethyl 3-(5-bromo-4-{4-cyclopropylnaphthalen-
1-yl)-<4H-1,2 4-triazol-3-ylthio)propanoste as a light brown oil (111 mg, 47.6%).

[00333} Step C: Aqueous fithinm hydroxide solution (1M, 437 pL., 0.437 romol, 3 eq.) was added to a
solution of ethyl 3+(5-bromo-4-{4-<yclopropyvinaphthelen-1-yl)-4H-1,2,4-triazo}-3-
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vithio)propanoate {65 mg, 0.146 mueol) in THF (1.5mi} and methano! (1mL}. The mixture was
stirred at room temperature for ~2 hours, and HCI (IR, 584 i, 0.584 mmol, 4 eq.) added. The
raixture was concentrated, & little water added, sonicated and the off-white solids isolated by
filtration. The isolated material was placed into small amount of methancl, sonicated apain, and
then filtered to give 5-hromo-d-(4-cyclopropyleaphthalen 1-y1}-4H-1,2 4-triszole-3-thiol as an off-
white solid (39 mg. 78%).

[00334] Step D: A solution of S-bromo-4-(4-cvciopropvinaphthalen- t-yl}-4H-1,2 4-triazole-3-thio! {50 g,
©.144 rmol}, ethyi 2-bromo-2-methylpropanoate (22 i, 0.144 mmol) and diisopropylethylamine
(76 pL., 0.433 mmol) in DMF (1 mL) was heated to 60°C for 20 hours. The mixture was then
concentrated, sonicated in ethy! ether until fully dissotved, and washed with 1N HCL The mixture
was extracted with diethyl ether (2x5 ml.), and the combined organic extracis dried over sodium
suifate, filtered, and concentrated Lo provide ethyl 2-(5-bromo-4-{4-cyclopropyinaphthalen- | -yT)-
4H-1,2 A-triazol- 3-ylhio}-2-methylpropanoate as & brown oil (60 mg, 51%).

[00335] Step E: Lithium hydroxide selution (EM aqusous, 358ul, 0.358 mmel, 3eq) was added io a solution
of ethy! 2-(5-bromo-4-(4-cyclopropyinaphthalen- 1 -yi-4H-1,2 4-triazol-3-vlthio)-2-
methyipropancats (35 mg, 0.119 mmol) it THF {1mL} and methanol (0.5mL), and the mixtures
stirred for 2hours at room temperature. The crude reaction mixtare was then concentrated, acidifisd
with HC] (1N} and sonicated to break up solids. Filiration gave 2-(3-bromo-4-{4-
cyclopropyinaphthaten- 1-yi4H-1,2 4-triazol-3-ylthio) 2-methylpropanoic scid as an off-white
solid (39 mg, 76%).

Example 4: 2{Hmﬂnoromﬂw[)-#-(d-ethvhmphthslen-l-yl)-alﬂ-l ,2.,4-triaml-3-ylthio}wetic acid

crzuf"\ f\~su CFQH"{ )\s/\( CF2H"‘(* )\s
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[00336] Step A: Tricthylamine (0.11 mL., 0.786 mmol} and ethy! 2-bromoacetate (80 L, .72 mmol) were
added to a stirred solution of S-(diflucromethyl)-4-(4-cthyinaphthaien-1-y1}4H-1 2 4-triazole.3-
thioi {0.2 g, 0.655 mmol} in dichloromethane (2.6 mL). The resulting mixture was stirred for 2h.
The crude reaction mixtare was purified by SGC (0-50% EtOAc/Hexanes) to afford ethyi 2-(5-
{(diflucromethy{-4-(4-ethyinaphthaien- [-y1}-4 H-1,2 4-triazol-3-ylthio)acetate as an off-white solid
(0246, 96%).

{08337} Step B: Lithium hydroxide solution (1M agusous, ¢.77ml, 0.77mmol} was added 1o a sohution of
ethyl 2-(5-(diffuoromethyl}-4-(4-ethylnaphthalen-1-y1}-4H-1,2, 4-trizzol-3-yithio)acetate (0.15 g,
0.38 mrool) in THF/water {3:1, 1.5 mL) and the mixture stirred for 8k at room temperature. The
cride reaction mixture was then concentrated and acidified with HCH (1N, 3mL} end extracted with
ethyl acetate {3x2 mL}. The combined organic extracts were concentrated to afford 2-(5-
{difluoromethyl}-d-(4-ethylnaphthalen-[-yl)}4H-1,2,4-triazol-3-yithio)acstic acid as an off-white
foam (0.136 g, 99%).



Exsreple S 2-(S-amino-4-{-cyclopropyinaphthaien-1-y1)-4H-1,2,4-triazeol-3-yithio}-)-methvipropanocic
acld
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108338] Step A: Ethyl 2-bromo-2-methyipropancate (184 pl, 1.239 mmol} was added to a solution of 5-
aming-4-{4-cyclopropyinaphthaten- 1-yf)-4H-1 2 4-triszole-3-thio} (0.35 g, 1.23% mmol) in DMF
€2.5ml) and heated at 60°C for 20 hours afier which time a few crystals of potassinm iodide were
added and the mixture heated at 70°C for a forther 24h. The temperature was then increased fo
90°C and the myxture heated for an addiicnal 6 days. The mixture was allowed 1o cool 1o room
temperature, concentratad and dissolved in dicklorornethane, Tricthylemine and water were added
and the Iayers separsted. The aqueous leyer was extracted with dichloromethane (2x)and the
combined organic extracts dried over NaS0,, filtered, concentrated and purified by column
chrometography (ethyl acetate} to afford ethyl 24{5-amino-4-(4~cvclopropyluephthalen.1-vl}-4H-
1.2,4-triazol-3-yithio)-2-methylpropanoate as a tan solid (0.134 g, 27%).

[08339] Step B: Lithium hydroxide solution (1M aqueons, 0.757mi., 0.757memel) was added to a solution of
¢thyl 2-(5-aminc-4-{4-cyclopropylnaphthalen-1-yi}-4H- 1,2 4-triazol-3-yhhio}-2-methyropancate
(100 mg, 0.252 mmot} in THF (2roL) and methanol (1mL) snd the mixture stirred at room
temperature for 20h. The crude reaction mixtare was scidified with HC1 (1IN, 1mL) and sonicated to
break up the: solids, which were then isolated by filration to give 2-(5-amino-4-(4-
cyslopropylnaphthalen. 1.vi}-4H-1.2 4-triazol-3-ylthio)- ) -methytpropanoic acid as a white solid (69
g, T4%).

Example 6: 2-{5-{fluoromethyl)-4-(4-methyl-5,6,7,8-tetrahydronzphthalen-31-y)-4H-1,2 4-triazol-3-
yithio)acetic acid

F‘\/Q_E\SH F\/‘L )\ /YO\/" ?\o"'(s. }\S/\[rOH
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[00346] Step A- Tricthylamine (0.087mL, G.623 mmol) and ethyl 2-bromoacstate (63l 0.57Immol} were
added to a sofution of 5-(fluoromethylj-4-(4-methyl-5,6,7 8-tetrahydronsphthaten-1-yl)}-4H-1,2,4-
trinzole-3-thiol (0.144 g, 0.51% mmol} in dichloromethane (7.1 mL) and stirred at room wmperature
for 2 hours. The crude reaction mixture was purified by SGC (0-100% EtQAc/Hexanes) to afford
ethyl 2-(5-(Buoromethyl)-4-(4-methyl-5,6,7,8 -tetrahydronaphthalen- 1-y1}-4H-1,2 4-trigzol-3-
ylthio)acetate as an off-white solid {0, 163g, 89%).
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[09343] Step B: Lithium hydroxide solution (1M agqueous, 0.59 m1, .59 mmol) is added to a solution of
etiyl 2-(5-( Aluoromethyl}-4-{4-methvi-3,6,7,8-tetrahydronaphthalen- 1-vi)-4H-1,2 4-iriazol-3-
yltbio)acetate {107 mg, 0.264 mmol} in THF Awater (3/1, 1.2mL) and the mixture stirred at room
semperature for {8h. The crude reaction mixture 18 concentrated, acidified with HCI (1N, 3mL) and
extracted with ethyt ecetate (333 ml.). The combined organic extracts are dried over sodium sulfate,
filiered and concentrated to afford 2-{5<flucromethyvl)4-(4-methyl-5,6,7.8-tetrabydronaphthalen-1-
vl}-4H-1,2 4-iriazol-3-ylthio}acetic acid.

Example 7: tert-Batyl 2-{S-bremo-4-{4-cyclopropyinaphthaien-1-yD)-4H-1,2 4-triazol-3-yithio)-2-
methvipropanosate

& “E}Sﬁ W/QN;N}%\_SX{OK
PP

[00342} A solution of 3-bromo-4-(4-cyclopropylnapbthalien-1-v1)-4H-,2 4-triazole-3-thiol (prepared as
described abeve; 500 mg, 1.444 mmol) and fert-butyl 2-bromo-2-methylpropanoate {270 ki, }.444
mmol) and ditsopropylethylamine (755 ul, 4.332 mmol) in DMF (3 mL) was heated at 60°C for 20
hours. The mixture was then concentrated, dicthyl ether €15 mL) was added and the mixture was
somdcated until all solids dissolved. The solution was then washed with HCI with (1N, 10 mL} and
axtracted with diethyl etber (2x15 ml). The combined organic extracts were dried over sodium

sulfate, filtered, and concentrated o afford tert-butvi 2-(5-bromo-4-{4-cyelopropvinaphthaien. 1 -y[}.
4H-1,2,4-triazo!-3-ylthio}-2-methyipropancate as a light brown foam (532 mg, 75% yicld).

Example 8: 2-{5-bromo-4-{4-cyclopropyinaphthalen- 1-y1}-4H-1,2 4-triazel-3-yitido)acete actd

Be ,,-&:%/\IrOH
o]

[00343] Sodium hydroxide solution (2M agueous, 313.7mL, 67mmol, 2eq) was added to a suspension of 2-
(5-bromo-4-{d-cyciopropylnaphihalen-1-y1}-4H-1.2 4-wiazol-3-vito)N-(2-chloro-4-
sulfamoyiphesyhacetamide (prepared by previcusly published procedures; 20g, 34mmol) in ethanol
{200mL) and the mixtre heated at reflux for 4 hours. Charcoal (10g) was added, the mixture stirred
&t room temperature for 12 hours and the charcoal temoved by Blration. The charcoal was washed
severa] times with ethanol and the filtrate then concentrated. Water (200mL) was added and then
concentrated to approx. one third volume, to remove all ethanol. Water (200mL) and othy] acetate
{250ml.) were added. the mixture stirred vigorousty for 15 imns and the orgenic layer removed.
The aqueous layer was cookd to 0°C and acidified by treatment with HCI (1N} resulting in the
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formation of & cloady oily precipitate. The mixture was extracted with ethyl acetate {3x) and the
combined orgaic extracts dried over sodium sulfate and concentrated 1o give 2-(5-bromo-4-(4-
cyclopropylnaphihaien- | -y[)-4H-1,2 4-triazol-3-vithio)acetic actd as &n off white solid (11.2g,
82%).

Exsmupie 9: 2-(4-{4-Cyclopropyinaphthaien-1-yl}-5-(trifluoromethyl}-4H-1,2 4-triszol-3-yithio)-2-
methylpropanoic acid

el S ov or Axer

o e e

[00344] Step A: Ethy] 2-bromo-2-methylpropanoate (8911, 0.596 mmol} and diisopropylethylamine (0.31
ml, 1.789 mmol) were added 1o & sohution of 4-(4-cyclopropylnaphthalep-1-y1)-5-
(trifluoromethyl)4H-1,2 4-iriazole-3-thiof (0.2g, 0.596 mmol) in DMF (1.2 ml) and the mixture
heated at 60°C for 20 hours. The mixture was concentrated, acidified with HCl (1M aguecus, 2 L)
and extracted with ethyi acetate {3x3 ml). The combined organic extracts were dried over sodmum
sulfate, concentrated and purified by column chromatography (0-25% EtOAc/heranes) to provide
cthyl 2-(4-(4-cyclopropylpaphthalen-1-yl)-3-(oifluoromethyl}-4H-1,2 4-triazol-3-ylthio)-2-
methylpropanoate as a olear il (0.1 g, 37%).

[06345] Step B: Lithium bydroxide solution (1M agqueous, 0.67 mi., 6.67 mmol) was added to a solution of
ethyl 2-{4.(4-cyclopropyinaphthalen. f.y[}-5-(wrifluoromethyl}-4H- 1,2 4-triazol-3-vithic)-2-
methyloropanoate (0.1, (.22 mmot) in THF {0.88 mi) and the mixture stirred at room temperature
for 18% The crude reaction mixture was concentrated; water {100 ml.) added and then washed with
ethyl acetate {Ix 40 mL}. The aqueous layer was acidified with BCI (IN aqueous, 10 mL) and
extracted with ethyl acetate (30 mL). The combined organic extracts were dried over sodium sulfate
and concentrated o afford 2-{(4-(4-cyclopropyinaphthalen-1-y1)-5-(trifluoromethyl}-4H-1,2 4-
triazol-3-ylthio)-2-methylpropanoic acid as an off-white solid {49 mg, 53%).

Exspmple 10: 1-(5-Bromoe-4-{d-cyclopropyinaphthalen-1-yi)-4H-1,2, 4-triazol-3-
yithie)eyciobutanecarboxylic acid

N-N

ar’j\ )‘$H B 0\/ ar-’( }“ O Br"‘L A OH

© = @ -

[00346] Step A: A solution of 5-bromo-4-(4-cycloprepylnaphthalen-1-vi)-4H-1,2 4-triazole-3-thiol (100 mg,
0.28%9 mmol), ethy! 1-bromocyclobutanscarboxylate (47 ul, 0.28% mmeol) and
diisopropylethylamine {151 pk, 0.866 mmol} in DMF (1 mL) was heated a1 60°C for 4 days. Afier
cooling 16 room temperature, the mixture was concenirated and partitioned berween

80



dichioromethane (135 mL) and FIC} (IN aqueous, 15 mL). The agqueous layer was extracted with
dichloromethans (2x15 ml) and the combined organic exwracts dried over sodium sulfate,
concentrated and purified by column chromatography (40% EtOAc/hexanes) to provide ethyl 1-(5-
bromo-4-{4-cyclopropyinaphthalen- 1 -yiy-4H-1,2 4-triazol-3-ylthioJoyciobuwanecarboxylate as &
Hght veliow sticky form (75 mg, 55% yield).

[06347) Step B: Lithivm hydroxide solution (1M aqueous, 0.387 mL, 0.387 mmol, 3eg) was added to =
solution of ethyl | -(5-bromo-4-{4-cyclopropylnaphthelen-1-yI}4H-1,2 4-uiazol-3-
yithio)eyclobumnecarboxylate {61 mg, 0.129 muol) in THF Anethanol (2/1, 3mL) end the mixture
stirred at room temperature for [8h The mixture was acidified with HCL (IN agueous, §.645 ml.,
0.645mmol, § eq), concentrated, water (10ml) added and extracted with diethyl ether (2x15 mL}.
The combined organic extracts were éried over cajcium chioride and concentrated to give 1-(5-
bromo-4-{4-cyclopropylnaphthalen- 1 ~yi}4H- 1,2 4-riavol-3-ylthio)cyclobutanecarboxylic acid as
an off-white solid (43 mg, 75%).

Example 11
{00348} Several compounds of formuta {I) were prepared according to the protocols described in the

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

1T Biplogical Evaluation

Example 12: Uric Acid Uptake Assay

{00349] Creaton of Suable Cell Lines Expressing h'URAT! Transporter: Full-length neman URAT1 gene
{SL.C22A12) was subcloned from plasmid pCMV6-XL3 (Origene) into cukaryotic expression
plasmid pCMV6/Neo (Origene) using Not I restriction sites, Gene sequencing confirmed the
sequense of WURAT! as outlined in Genbank (Accession #NM_144585.2). HEK293 humean
embryonic kidney cells {ATCC# CRL-1573) were propagated in EMEM tissue cultyre medium as
described by ATCC in an atmosphere of 3% CO, and 95% air. Transfections of HEK293 cells with
the pCMV6/Neo/URAT! construct were performed using L2000 wransfection reagent (Invitrogen)
as described by the manufacturer. After 24k the transfected cells were split into 10 om tissue culture
plates and grown for 1 day after which the medium was replaced with fresh growth medivm
comtaining G418 (Gibco) at 0.5 mg/ml final concentration. Drug-resistant colonies were selected
afier approximately & days and then tested for *“Couric acid weaspornt activity. The HEK293/urat1
cells are plated on Poly-D-Lysine Costed 56-well Plates at & density of 75,600 cells per well,

[003%0] Cells were grown overnight (20-26 hours) at 37°C in an incubator. Plates were allowed 10 come to
room tempetrature and media was wagshed out with one wash of 250 ul of Wash Buffer (125mM Na
Gluconate, 10 mM Hepes ph 7.3). Compound or vehicle was added in assay buffer with 14 Uric
Agid for 2 final concentration of 40uM Uric Acid with 4 specific activity of 54 mCi‘mmol. Assey
Buffer was 125mM Sodium Gluconste, 4. 8mM Potassium Gluconate, 1.2 mM Potassium
phosphate, monobasic, 1.2mM magnesium sutfate, 1.3mM Ca Gluconate, 5.6mM Glucose, 25mM
HEPES, pH 7.3. Plates wers incubated at reom temperatuee for 10 ounutes then washed 3 times
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with 50u! Wash Buffer and 3 times with 250ul Wash Buffer. Microscint 20 Scintillation. Fluid was
added and plates were incubated overnight at 45°C to equilibrase, Plates were then read on the

TopCourt Plate Reader and an EC50 value generated. {See Enomoto er af, Nature, 2002, 417, 447-
451 and Anzat et al, J. Biol. Chem., 2004, 279, 45342-45050.}

{00351] Compounds of formula (I}, prepared as described above in examples §-11, were examined
according to the procedure described sbove and ECy; values generated. The table below
summarizes the activity of the compounds in the Uric Acid Uptake Assay, wherein A represents an
ECy from 1 oM to 1pM; B represents an ECy, fromIuM to 30uM; and C represents an ECp greater
than 30uM. {N/A means data not available).

Eg

Structure

NMR Chemical Shifts

Activit
{(ECg)

1A

;HN;W

"H NMR (400 M2z, CHLOROFORM-d) b ppm 1.33 (& J=7.15
Hz, 3 H) 1.64- 1.93 (m, 4 H) 2.25 (s, 3 H) 2.31 (s, 3 H) 2.52 -
2.68 (m, 3 H) 2.76 - 2.87 (m, 1 K 4.29 (q, /=7.26 Hz, 2 H) 4.35 -
4.59 (e, 2H) 7.30 (s, | H)

Mass found:
414.05 (M+1)

1B

NN
f,c*guﬁ‘"s""{"

“HNMR (400 MHz, DMSOds) 8 ppm 1.51 - 165 (m, | H) 1.65 -
.83 (m, 3H)2.21 (s, 3H) 2.24 {5, 3 H) 234 - 2.47 (m, 1 H) 2.606
(L J=5.91 Hz, 2 H) 2.80 - 2.93 (m, 1 H) 4.38 - 4.56 {m, 2 H) 7.07

(s, 1 H) 1297 (br.s., 1 H)

Mags found:
386.04 (M+1)

2A

*H NMR (400 MHz, DMSO-dg) & ppm 1.18 (1, 3 H) 245 (s, 3 H)
27548, 30)A03-4.15 (m, 4 H) 6.99 (5, L H} 7.45- 7.53 (m, 2
H) 7.56 (dd, J=8.7%, 1.66 Hz, 1 H) &.11 {d, /=8.50 Hz, ] H}8.90
(s, 1 H}

Mass tound:
342.04 (M+1)

TH NMR (400 MHz, DMSO-dg) 8 ppm 2.45 (s, 3 ) 2.75 (3, 3 H)
4.03 (d, J=332 Hz, 2 H) 7.00 (s, 1 H) 7.44 - 7.53 {m, 2 H) 7.56
{dd, J=8.71, 1.66 Hz, 1 H) 8.11 {4, J=8.71 Hz, | H) 8.88 {5, 1 H)
12.94 (br. 5., 1 H)

Mass found:
314.04 (M+1)

3A

TH NMR (400 MHz, DMSO-d) & pprm 0.80 - 0.93 (m, 3 H) 1.11 -
1.22 (m, 5 HY 2,54 - 2.6 (m. 2 H) 270 - 2.79 {m, 2 H} 3.14 - 1.23
(m, 2 H} 3.98 - 4.08 {m, 2 H) 7.46 {d, J=7.26 Hz, 1 K) 7.56 (4,
J~7.88 Hz, 1 H) 7.69 (1, /=762, 1.14 Hz, 1 H} 7.74 - 7.82 (m, 2
H)8.27 (br. 5., 2 H) 8 60 (d, /~8.50 Hz, | H)

Mass found:
IE3.07 MH+1)

3B

"H NMR (400 MHz, DMS0-dg) & ppm 0.80 - 6.92 {m, 3 H) 1,07 -
1.23 ¢, S H) 2.54 - 2682 (o, T HY 2.77 {1, J=6.84 Bz, 2 H) 3.28
(ud, J=6.89, 2.38 Hz, 2 H) 4.03 (g, /=7.05 Hz, 2 H) 7.15 (4,
F=8.09 Hz, | H) 7.44 (d, J=7.46 Hz, 1 H) 7.62 - 7.71 {m, 2 H)
7.75 (ddd, J=8.40, 6.95, 1.24 Hz, | H) §.50 (4, 1 H)

Mass found:
44598 (M+1}
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3D

TH NMR (408 Miiz, CHLOROFORM-d) § ppra 0.85 - 0.94 (m, 2
H)1.18-1.24 (m, S H) 1.61 (5,3 H) 1.66 {5, 3 H) 2.42 - 2.52 (m,
1H)4.06-4.14 (m, 2 H) 7.15(d, /~8.20 Hz, | H) 7.28 - 7.35 {m,
1 H} 7.40 (dd, J=7.67, 0.83 Hz, | H} 7.59 (ddd, /~8.29,6.95, .14
Hz, 1 H) 7.6% (déd, /=8 .40, 6.95, 1.24 Hz, | H; 8.58 {d, ~~8.50
Hz, | H)

Mass foumd:
460.04 (M+1)

3E

TH NME (400 Miz, DMSO~dg} 5 ppm 0.80 - 1.00 (m, 2 H) 1.13 -
1.23 (m, 2 H) 1.50 (s, 3 H) 1.54 (5, 3 H) 2.55 - 2.65 (m, 1 H} 7.0%
(d, /~8.09 Hz. 1 H) 7.45 (d, J=7.67 Hz, 1 H) 7.59 (d, J=7.46 Hz, 1
H) 7.67 (ddd, J=8.34, .00, 1.04 Hz, 1 H) 7.76 (ddd, J/=8.40, 7.05,
1.14 Hz, 1 HY 8.60 (4, J=8.50 Hz, | H) 12.97 - 13.15 (m, | H}

Mass found:
432.00 (M+1}

4A

'H NMR (400 MHz, DMSO-~d) 6 ppm 1.26 {t, /=7.15 Hz, 3 H)
1.37 - 1.45(m, 3 H) 3.23 (g, /=746 Hz, 2 B) 4.08 . 4.18 {m, 4 H)
7.06 - 7.36 {m, 2 H) 7.60 - 7.76 (m, 4 H) .30 (d, 1 H)

Mass found:
392.05 (M+1)

48

'"H NMR (400 MEz DMSO-d5) § ppm 1 41 (1, /=7.57 Hz, 3 H)
323 {q, /=7.60 Hz, 2 HY4.09 (5, 2H) 7.07 - 7.36 {(m. 2 H) 7.53 -
7.80 (m, 4 H) 8.29 (4, /~8.29 Hz, 1 H) 13.03 (br. 5., 1 H)

Mass found:
364.04 (M+1)

S5A

TH NMR (400 MEz, CHLOROEFORM-) & ppm 0.52 - 0.96 {m, 2
) 110t =715 He, 1 Hj 1.21 (dg, /=847, 1.67 Hz, 2 H) 1.50
(8, 3H) 1.53 (3,3 H) 241 - 2.50 {m_ 1 H) 3.90 (g, J=7.26 He, 2 H)
4.30 {s, 2H} 7.31 - 7.44 (m, 3 H) 7.60 {ddd, /=§.34, 7.00, 1.24
Hz, 1 H) 7.69 (ddd, /=8 40, 6.95, 1.24 Hz, 1 H) §.57 (4, /=8.20
Hz, 1 H)

Mess found:
397.11 (M+1)

"H NMR (400 MHz, DMSO-dg} 5 ppm 0.76 - 0.96 (m, 2 H} 1.12 -
[.20{m, 2H; 133 (s, 3H) 138 (5, 3 H)2.56 - 2.60 (m, 1 H) 5.54
(s, 2H} 704 {d, =829 Hz,  H} 7.25-7.45 (m, 2 H} 7.58 - 7.65
{m, 1 H} 7.67 - 7.74 (m, 1 H) £.56 (d, /=8.29 Hz, ] H) 12.80 (br.
s, 1 H)

Mass found:
369,10 M+D)

64

{
¢
o

TH NMR (400 Mz, DMSO-dg) & ppm 1.20 (1, 3 H) 1.59 - 1.71
{m,2 H) 1,72 - 1.84 (m, 2 H) 2.08 - 2.19 (m, 1 H) 2.24 - 2.36 (m,
4 H)2.65- 272 (m, 2 H) 4.08 - 4.21 (m, 4 H) 5.23 (d, J=1.45 Hz,
1 H) 535 (d, J=1.24 Hz, | H) 7.11 {d, /=7.88 Hz, | ) 7.25 (4,

=7 88 Hz, | H)

Mass found.
36411 (M+D)
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"H NMR (400 MHz, CHLOROFORM-d) 6 ppm (.88 - 0.94 (m, 2

ﬁ“}ﬂ"‘(‘ H) 1.17-1.24 (m, 2 H) 144 (s, O H) 160 (s, 3 H} 1.65 (s, 3 I} Mass found:
7 242250 (m, | H) 717 (4, =788 Hz, 1 F) 7.28 - 742 (m, 2 H) 458,05 (V1)
7.56 (ddd, /=4.2¢, 6.95, 114 Hz, 1 H) 7.68 (ddd, /~B.40, 6.95,
1.24 Hz, | H) 8.57 (d,/~8.25 Hz, 1 F)
s T NMR (400 MEz, DMSO-d;} 5 ppm 0.84 - 0.1 (m, 2 H) 1.12 -
o s 1119 (m, 2 H) 2.54 - 2.61 (m, | H) 3.99 (4, /=145 Ha, 2 H} 7.16
] ° (S, /=7.88 Hz, | Hj 7.44 {d, J=7.46 Hz, | H) 7.59 - 7.70 {m, 2 H) Mass found:
404.5 (M+1)
7.75 (td, /~7.62, 1.14 Hz, 1 E) 8.5 (d, J=8.50 Hz, 1 H) 12.94 {br.
5., 1 H)
- KM%SAOH "H NMR (400 MHz, DMSG-d,) 5 ppm 0.88 - 0.93 {m, 2 H) 1.15 -
o o E20 {m, 2 H) 1.60 (s, 3 H) 1.62 (s, 3 H) 2.55 - 2.64 {m, | H} 7.09 [Mass found:
oA gp (&, J=8.09 Hr, { H) 7.44 (d, /=7.08 H, 1 H} 7.63 - 7.73 {m, 2 H) {42210 (M+1)
7.93-779 {m, | H) 8.60 (& /826 He, 1 H} 13.17 (be. 5., 1 H)
TH NMR (400 MHz, CHLOROFORM-d) § ppm 0.88 - 0.95 {m, 2
M, H} 118-1.27 (m, S H) 1.95 - 220 (m, 2 H) 2.25 - 242 (m, 2 H)
ol , 243 -2.52 (m, 1 HY2.75 - 2.87 {m, 2H) 4.11 - 4,18 (m, 2 H) 7.21 |Mass found: A
(d,/-8.09 Hz, 1 H)7.33 - 738 (m, 1 B} 7.38 - 743 (m, 1 H) 7.61 |472.03 (M11)
O\E (ddd, /~8.29, 6.95, 1.14 Hz, | H) 7.70 (dad, F=8.40, 7.05, L.14 '
Hz, I H) §.58 (d, /<829 Hz, 1 H)
'H NMR (400 MHz, McOD) 5 ppm 0.86 - 0.94 (m, 2 H) 1.17 -
""‘;\52{' 1.27{m, $ H) 1,92 - 2.04 (m, 1 H} 205 - 2.15 (m, 1 H) 2.15 - 2.26
108 vy (m, 1 H) 231 - 242 (m, 1 H) 2.55 (11, /=8.37, 5.42 Hz, | H) 2.6% -{Mass found: i
281 {m, 2 H) .64 (g =705 Hz, 2H) T14 (4, /=8.00 Hz, | H)  |444.02 M+1)
7A45-7.52 (m, 2 H) 7.64 (ddd, J~8,34, 700, 1.24 Hz, 1 H} .73
(ddd, J=8.40, 6,95, 1.24 Hz, | }) 8.65 (d, 2850 Hz, 1 )
E—n}\ﬁoﬁ 1H NMR (400 MHz, DMS0-46) 6 ppra .35 - 1.86 {m. 4 H} 2.28
- N % {s,3 H) 2.67 (1, J=6.32 Hz, 2 H) 4.0 (d, J=5.80 Hz, 2 1} 7.07 {4, |Mass found:
@O /=788 Hz, 1 H) 7.20 305.05 (M+1)
(d, =8.09 Hz, 1 H} 8,70 (s, 1 H) 12.92 (br. 5., 1 H)
E-W 1H NMRE (400 MHz, DMS0-d6) 8 ppan 115 (L /=705 Hz, 3 H)
s ’ S 153180 ¢m, 4 H) 189 (s, 3H) 2.11- 221 (m, 2 H} 2.24 (5,3 [Mass found:
\@ H) 2.59 -2.65 (m, 2 H) 4.06 - 4.19 (m, 4 H} 7.1 (s, 1 H} 8.65 (s, 1 {346.09 (M+1)

H)
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HH NMR (400 MHz, DMS80-46) & ppm: 1.19 (£, J=7.15 Hz, 3 H)

A o
; 66 (br. 5., 2H) 1.72 - 1.86 (m, 2 H) 2.28 (s, 3 H) 2.67 {1, /=622
(PJ,LSAE 1.66 (br. 5 . ) (m, 2H}2.28(s, 3 H) 267 {t, Mass found:
2H) 399 -
6 ) Hz 2 H) 33212 @M+1)
£.18 (m, 4 H) 7.07 (4, J=7.88 Hz, 1 H) 726 {d, /~7.88 Hz, 1 H)
8.70¢, | H)
W o 1
159 - 1.78 (m, 4 H) 1.89
g, %S’\\g H NMR (400 MHz, DMSO-d¢} § ppm {m, 4 H) Mac found:
27 (5 3H) 217 (/=612 Hz, 2H) 224 (5. I H) 238 - 265 (m 2B | gDy C
4.06 (s, 2 H) .11 (s, L H) 8.64 (s, 1 H) 1292 (br. 5., 1 H) '
NN o ['H NMR (400 MHz, DMSO-d,) & ppm. 1.59 - 1.82 (m, 4 H) 2.22 -
" % S’\‘E 230 (m, S W) 267 (1, /o632 Hz, JH) 401 (& 5 80 Hz, 2 1) Mass found: |
- 707(d, =788 Hz, 1 H}7.26(d, J~8.09 Hz, 1 H) 870 (s, 1 H}  [304.05 (M+1)
12.92 (br. 5., 1 H)
N—?{I OH
. /’l,ﬁs’w‘: ' NMR (300 MHz, DMSO-do) 6 ppm 2.02 (8, 3 H)3.52 ¢, 2 |Mass found: c
S H)j760-792 (m, 3822 (d, VD S56(d 1 ED S84 (¢, 1 HY  [3001.10 (M~D)
e
,Euﬁ\sﬁ(’” 'H NMR (400 MHz, DMSO-d;) 5 ppm 192 {br. 5., 2 H) 2.18 {s, 3 ‘
32 X © H)2.25-2.37(m, 6 H) 7.15 (d, /=7.26 Bz, 1 H} 7.22 (br. 5., 1 H) Mass found: |,
! 278.07 (M=1)
7.35 1d, F=6.84 Hz, 1 K}
Q‘O—N
- ANH/“{(:*' 'H NMR (400 MHz, DMSO-de) 6 ppm 1.92 (s, 2 H) 2.15 (5, 3 H) [Mass found: .
“ 7.58 - 792 (m, 3E} T8 - 784 (m, 1 H) 284.00 (M 1)
N8
A 3
6 N s/\gﬂ 'H NMR (400 MHz, DMSO-d) & ppm 1.94 (br. 5., 3 ) 2.67 (s, 3 [Mass founed .
@ H) 238 (s, 3 H) 7.14 - 7.24 {m, 2 H) 7.30 (s, t H) 278,07 (M+1)
- TH NMR (400 MHz, DMSO-25) 4 ppr 2.07 (s, 3 1) 3.57 (4,
/‘fN}*s"(m J=3.11 Hz, 2 H) 3.80 (s, 3 H) 7.13 (14, J=7.62, 1.14 Hz, 1 H) 7.30 |Mass found:
37 o, © c
@f ~ (d, J~8.29 Hz, 1 H) 7.35 (dd, J=7.67, 1.66 Hz, 1 H) 7.54 - 7.60  |280.02 (M+1)
(m, i )
N—l{l o+
38 AP~ 'H NMR (400 MHz, DMSO-de) 8 ppm 193 (s, 6 H) 2.05 (s, 3 H) {Mass found: .
U 3.70(br.5., 2H) 728 7.34 (m, 2 HY 7.36- 742 (m, T H) 278.07 (M+1)
TH NMR (400 MHz, DMSO-dg) 5 pprm 0.79 - 0.95 (m, 2 H) 1.12 -
Nl _“/
1.24 (g, S H) 2.54 - 2.64 (m, 1 H) 4.01 (d, J=1.45 Hz, 2 H} 4.07 -
M{P‘Sh{ ¢ { " ¢ § ) Mass found:
46 4.17 (m. 2 H) 748 (d, /=7.67 Hz, 1 H) 7.53 (d, J=7.88 Hz, 1 H)
369.10 (M- 1)

T7204d, =762, 114 He, YH) 7.76 - 7.83 (m, 2 H) 8.34 (br. 5., 2
H} 8.62 (d, /=8.29 Hz, 1 H)
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TH NMR (400 MHz, DMSO-d) 8 ppm 0.78 - 6.92 (m, 2 H) 1.16

I OH
e ad, J=8.50, 2.07 Hz, 2 H) 2.54 - 2.55 (m, 1 H) 3.71 (s, 2 H) 5.75
ant s X { Hz, 2 H) (i, 1 H) 3.71 {5, 2 H) Mass found:
47 (s, 2H) 7.23 (d, J=8.06 Hz, 1 H) 7.38 - 7.44 (m, 1 K} 7.46 - 7.52
341,03 (M+1)
(o, 1 H) 7.60 - 7.67 (m, 1 H) 7.72 (4dd, /=8 40, 6.95, 1.24 Hz, 1
H) 8.56 (d, /=8.50 Hz. 1 H)
— Qﬁ("J TH NMR (400 Milz, DMSO-dg) 6 ppm 0.80 - 0.96 (m, 2 H) 1.08 -
T | '
< ? o P24 {m, SHYL139- 149 (m, 3 H) 2.56 - 2.64 (m, 1 H) 4.00 - 4.13 |Mass found:
%@ (m, 2 H) 4.22 (dq, J=16.35, 720 Hz, | H} 7.44-7.56 (m, 2 H)  |383.07 (M+1)
7.66 - 7.82 (mn, 3 H) 8.26 (br. 5., 2 H) 8.62 {d, J=8.50 Hz, } H)
"H NMR (400 MHz, DM8O-dg) & pprs .80 - 0.93 (m, 2H) 1,14 -
hard Seg g™ 11.22(m, 2 H) 135 (4, J=7.46 Hz, 3 H) 2.55 - 2,62 (m, 1 H) .83 -
49 Lo ® 3.99 (m, 1 H) 6.39 (br. 5., 2 H) 725 (1 =7 57 He, 1 H) 743 qa, |0 round
99 (m, . 1. 5. . =757 Hz, .
g 355.07 (VD)
J=7.67 Hz, 1 H) 7.55 (dd, J=7.67, 2.28 Hz, 1 H)} 7.61 - 7.68 (m, 1
H)7.70- 777 (m, 1 H} $.58 (4, J=8.50 Hz, 1 H)
1Y 1
A3~ |'HNMR (300 MHz, CHLOROFORM-d) § ppm 1.23 (1, 3 H) 3.20 Mase found.
L o ass 3
51 L2 H4.03 (m, 2 H) 5.01-5.43 {m, 2 H) 7.07-7.65 (m, & H) 8.02-
(q. 2 H) ( } {m, 2 H) (m, 4 H) 346.0 (M+1)
£.22 (m, 2 H)
A L3
. ) § g NMR (300 MHz, DMSO-d} 8 ppm 2.75 (5,3 H} 4.02 {5, 2 1} {Mass found:
- m 695738 (m, 1 H) 7.50 - 821 (m, S H) 350.0 (M+1)
N-H
F.
. }’HLS"?& 'H NMR (300 MHz, DMSO-d,) 6 ppm 1.50 — 1.82 (m, 4 5) 2.18 [Mass found:
—2.35 (m, 4 H} 2.64 (5, 3 H) 7.02 - 7.71 (m, 4 H) 351.1 M+ 1)
"H NMR (400 MEz, MeOD) & pprs 0.85 - 0.4 (m, 2 H) 1.16 -
ot H
3 1.26 (m, 2 H) 2.02 (s, 1 H) 248 - 2.59 (m, | H} 4.06 (br. 5., 2
ﬁ,.mf {m, 2 H) 202 (5, 1 H) @ 1406 fre.2B) |
56 6.70 - 7.03 (m. 1 E) .22 {d, /=8.20 Hz, | H} 7.45 (d, /=746 Ha, B
376.06 (M-+1)
1 H) 7.54 - 7.66 (m, 2 H) 7.68 - 7.75 (m, 1 1) 8.63 (d, J=8.50 Hz,
1H)
o TE NMR (400 Miiz, DMSO<;) 5 ppm 120 (£, 3 H) 2.16 (s, 3 H)
6l ;‘f{ s’fj 2.77(5, 3H) 4.10- 426 {m, 4 H) 700 (d, /=788 Hz, | H} 7.08 - |Mass found:
\@ 738 fm, 1 H) 7.54 (s, 1 H} 7.58 - 7.72 (m, 2 H) 8.14 - B.20 (m, 1 |392.05 (M~1)
H)
1 515
F%thf” H NMR. (400 Mz, DMSO-de) & ppm 2.15 (s, 3 ) 2.76 (5, 3 1)
o |} L 14.02-420(m, 2 H)7.00 (4 /=7.88 Hyz, | H) 7.05 - 737 (m, t H} |Mass found:
m 754 (s, 1 H) 7.58- 771 (m. 2 H) 8.16 (4, J=7.67 Hz, 1 H) 13.03 |364.04 (M1

(br. s, 1 H)
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240Hz, 1 H) 748 (d, =767 Hz, | H) 853 (4, /~9.33 Hz, 1 H)

o :,c‘{"‘}s’*{” ' NMR (300 MHz, DMSO-dy) § ppm 4.04 (5, 2 H) 7.19 (4, 1 H) [Mass found:
695738 (m, 1 H) 7.50 — £.21 (m, $ H) 353.9 (M+1)
. TH NMR (400 Milz, DMSO-dg) & ppm 1.17 - 1.25 (m, 3 H) 1.60 -
ot
o M"}"Lq 172 (m, 2 ) 178 (quin, /6,12 Hz, 2H) 208 - 236 (m, L H)  |Moss found: |
128 - 2.40 (m, 4 H) 2.69 (¢, /~6.32 Hz, 2 H} 4.12 - 429 {m. 4 H) |400.08 (M=1)
7.22 - 7.30 (m, 2 H)
- TH NMR (400 Milz, DMSO-d) 6 ppm 160 - 1.72 (m, 2 H) 1.78
g c’E »‘-s"‘]{OH .
e Iy (quin, /=6.01 Hz, 2 H) 2.10 (dt, /~16.74. 593 Hz. 1 H) 2.26 -  |Mass found:
240 (m, 4 H) 2.69 (t, J=6.22 Hz, 2 H) 4.08 - 4.23 (m. 2 H)} 7.21 - |372.61 (M+1)
7.29 (m, 2 H) 13.09 (br.s., 1 H)
"H NMR, (400 MHz, DM50-dg) § ppm 0.84 - 0.1 {m, 2 H) 1,12 -
Aﬁkg\g"' 1.19 {m, 2 H) 2.53 - 2.61 (m, 1 H) 3.64 (s, 3 H) 4.06 (d, J=3.73
B ) T o o ' e Mass found:
69 e Hz, 2 H)7.15 (4, J=6.00 Hz, 1 H) 745 (&, /=767 He, TH) T61- | > o)
77 (m, 2 B) 775 (d, /=762, 114 He, | HY 856 (d, J-8.29 He, |
1)
N—Qﬁ\ OH
" sty s 'H NMR (300 MHz, DMSO-dg} 6 ppm 2.78 {s, 3 H) 3.84 (s, 2 H) |Mass found:
7.12(d, 1 H) 7.52 - 7.78 (m, 4 H) 8.21 (d, 2 H) 377.8 (M+1)
"H NMR {400 MHz, CHLOROFORM-) § ppm 1.48 {1, /=748
-
ot Seg®" Bz 3H)3.24 (g J=760 Hz, 2 H) 1.76 (s, 3 H) 4.08 (d, J=6.43
W ) Mass found:
73 ) Hz, 2 H)7.25-7.28 {m, 1 H) 7.39 - 7.44 (m, 1 H) 7.50 (d, J=7.46
. 405.95 (M+1)
Hz, 1 H) 7.60 (ddd, J=8.29, 6.95, 1.14 Hz, 1 H) 7.64 - 7.70 {m, 1
H)R21¢d, /<829 Hz, 1 D)
NN
et S~ 1'H NMR {400 MHz, DMSO-d) & pprm 1.40 (t, J=7.57 Hz, 3 H)
74 J ¢ 3.22 (q, J=7.46 Hz, 2 H} 4.0) (d, J=1.66 Hz, 2 H) 7.17 (4, J=R.0¢ Mass found: ) |
. L J=T7. A ) =], z, . =g,
4 391.92 (M+1)
Hz, 1 H) 758 - 7.77 (on, 4 H) 8.30 (d, J=8.50 Hz, 1 H)
"H NMR {400 MHz, DMSO-d.} 5 ppmm 0.81 - 0.93 {m, 2 H) 1.10 -
s - 1.24 (m, § H) 2.58 (&1, J=8.42, 5.47 Hz, 1 H) 3.98 - 4.16 (m, 4 H)
. N . =8 42, §. Z 98 -4,
& ”A(f o Mass found:
7% S 717 (4, J=8.09 Hz, 1 H) 7.46 (d, /=746 Hz, 1 H) 7.62 - 7.72 (m. o196 ey |2
{ 96 (M+
2 H) 777 (ddd, /=8.34, 7.00, 1.24 Hz, | H) §.61 (d, /-8.29 Hz, 1 ™M
H}
N on |'H NMR (400 MHz, MeOD) 6 ppm 0.83 - 0.91 (m, 2 H) 1.16 -
e/t,}‘-s’\\\/
i & 1.24 (m, 2 H) 2.02 (s, 2 H) 2.43 - 2.55 (m, | H) 3.83 (s, 3 H) 6.47 |Mass found: 5
A (d, J=2.46 Hz, L H) 7.29 (d, J=7.67 Hz, 1 H) 7.35 (dd, J=9.33, 143396 (M+1)
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TH NMR (400 MHz, MeOD} 8 ppm 1.45 1, J=7 46 Hz, 3 H) 3.22
{q, /=760 Hz, 2H}3.83 (5, 3H) 3.89 - 4.14 {(m, 2 H) 6.49 (4,
J=2.4% Hz, I H) 7.33 (dd, /=9.33, 249 Hz 1 H) 7.38 - 7.46 (m, |
H}7.47-7.54(m. 1H)8.20(d, ~9.33 He, 1 H)

Mass found:
42195 (M+1)

85

TH NMR (400 MHz, CHLOROFORM-d) 8 ppm 0.85 - 0.96 (m, 2

H) 1.16- £.31 (m, 5 H) 1.54 - 171 (m, 3 H) 2.47 (&, /=8.50, 5.49

Hz, i H)4.00 - 4.23 (m, 2 H) 4.53 (qd, J=7.22, 4.66 Hz, 1 H) 7.24
{6, J=7.15 Hz, 1 H) 732 - 7.43 (m, 2 H) 7.57 - 7.65 (m, 1 H) 7.66

-7.74 (m, L H) 8.54 - 8.61 (m, | H}

Mass found:
446,00 (M+1)

36

TH NMR (400 Miiz, CHLORGFORM-d) & ppm 0.85 - 0.96 (m, 2
H} 1.19- 1.26 (m, 2 H) 1.51 - 1.62 (m, 3 H) 2.48 (1, J=R 47, 5.42
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 - 7.4 (m, 2 H) 7.64 (m, J=8.40, 6.95, 1.45, 1.45
Hz | H) 7.69 - 7.77 (m, | H) 8.60 (dd, /=8.39, 5.60 Hz, 1 H)

Mess found:
£17.97 (M+D)

g8

H NMR (400 MHz, DMSO-d,) & ppr 0.87 - 0.94 (m, 2 H} 1,15 -
1.21¢m, 2H) 141 (5,9 H) 2.55 - 2.63 (m, 1 H) 3.93 (d, /=2.70
Hz, 2H)7.18 {d, /=8.0% Hz, 1 H) 747 (4, /=767 Hz, 1 ) 7.66
(d, /=767 Hz, 1 H} 7.68 - 7.72 {m, | H} 7.78 (ddd, /=8 40, 6 95,
1.24 Hz, 1 H; 8.62 (d, /<8.50 Hz, 1 H)

Mass found:
460.01 (M~+1}

3

A

*H NMR (400 MHz, CRLOROFORM-d) & ppm L.27(4, J=7.15
Hz, 3 H} 1.50 (1, =746 Hz 3 H) 1.62 (s, 3 H) 1.66 {3, 3 H) 3.25
(q. /=753 He, 2ZH) 4.06 - 4.14 (m. 2 H) 7.16 (4, /=8.50 Hz, 1 H)
1.36(d, =7.67THz, 1 H}7.50(d, J=7.46 Hz, | H) 7.57 (ddd,
|F=8.34, 7.00, 1.04 Hz, | H) 7.66 (ddd, J=8.45, 7.00, 1.35 Hz, [ H}
8.21 {d, ~8.50Hz, 1 H)

Mass found:
448.02 (M+1)
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NN
Bf"qn»“'s)égm

"E NMR (400 MHz, DMSO-Z,) 6 ppm 1.37 - 1.44 (m, 3 H) 1.50
(s, 3 H) 1.54 (s, 3 H) 3.22 (qd. /=7.43, 4.04 Hz, 2 H) 7.04 {d,
J=7.67 Hz, | H) 7.58- 1.67 (m, 3 H) 7.68 - 7.75 (m, 1 H) 8.29 ¢4,
=829 Hz, 1 H) 13.09 (br. 5., 1 )

Mass found:
419.99 (M+1)

Examnple 13: In vitro metabolic stabllity
{00352] I'n virro metabolic swbility was assessed in rat and humsn Hver microsomes (REM/HLM). The
incubation mixer contained the following: 1uM test compound, Img/ml HLM/RLM, 100mM
potassiurs phosphete buffer st pH 7.4, ImM NADPH and SmM MgCl,. This mixturs was
preincubated for 3 min before the 39 minute incubation a1 37°C. The reaction was initiated with the
addition of NADPH and terminated by the addition of equal vohmme of acetonitrile with internal
standard. Incubation samples without NADPH were used as contro! samples. After vortexing and

centrifupation, the supernatant was injected onto LC-MS/MS for quantitation,

.1




[00353] The compound prepared in example 3E above, (2-(5-bromo-4-(4-cvciopropyluaphthalen- 1 -v1)-4H-
1,2 4-triazol-3-ylthio)-2-methyipropanocic acid) was examined sccording to this procedure and the

results shown in the wbie below.

Liver Microsome Stability
Compound % Remaining
Exanmple 3B Huas Rat
NN

B‘H{Nﬁ‘s)(fm
3]
OO 97 2% 98 +0.1%
£

Example 14: Methyl 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yD)-4H-1,2 4-triszsF-3-vithio)acetate

mq—m-e,

ch u, EINfP'r;;. o **zN HH
O@ =y
mwmp)c DIF, S0

R-§
.r
&

om
K,CO& oaE Nano, TRETLEM
B N

1-Cyclopropyleaphthaiens
[003584] Cyclopropylmagresium bromide {130mlL., 0.5M in tetrabydrofuran} was siowly added to a solution
of 1-bromonaphthalene (10g, SOmmol} and [1,3-bis(diphenylphosphinopropane] dichloro nickel
(H} in tezrahydrofuran ¢ 10mb) stimred at 0°C, and the reaction mixture stired &t rooDs temperature
for 16 hours. The solvent was removed under reduced pressure and sthyl acetate and aquecus
ammonium chloride were added. After extraction, the organic layer was dried over sodiom sulfate,
fillered and concentrated under reduced pressure. The residue was purified by silica el

chromatography to yield 1-cyclopropylnaphthalene (6.4g, 76%).
Wy

1-Cyelopropyl4-nitrasaphtialene
[04355] Sodinm nitrite (30ml.) was slowly added (over 2 bours) to 1-cyclopropylinaphthalens (6.4g,
38mmol) stirred a1 0°C. The reaction mixture wes stired at 0°C for ap extra 30 min and then slowly
poured into ice. Water was added, followed by ethyl acetate. Afier extraction, the organic layer was
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washed with aqueous sodium bydroxide (196} and water, dried over sodium sulfate, fiitered and
concentrated under reduced pressure. The residue was purified by silice gel chromatography o

yield 1-cyclopropyi-4-nitronaphthalene (5.2g, 64%;.
e,

I~Amino-4-cyciopropylnapithalens
{66356] A sohstion of I-cyclopropyl-4-nitronaphthslene {5g, 23mmol) in cthancl (200mL) was stirred under
hydrogen in the presence of PA/C (10% nef, 1.8g). The reaction mixture was shaken overnight,
filtered over celite, and concentraled under reduced pressure. The residue was purified by silica gel
chromatography to yield 1-amino-4-cyclopropylnaphthalene (3.1g, 73%).
Wy

[Cyelopropyl-4-isothiocvanatemaphthalens

{00357 Thiophosgens (1.1g. 9.7mmol) was added to a stirred solution of 1-amino-4-
cyciopropyinaphthalene (1.8g, 9.7mmot} and diisopropyvlethylamine (2 eq) in dichloromethane
(50ml.) at 0°C. The reaction mixture was sticred for 5 min ai 0°C and then aguecus HC (1%
soiution) was added. The organic layer was separated, washed with brine, dried over sodium
sulfate, filtered and the solvent removed under reduced pressure. Hexane was added, and the
Tesulting precipitats was filtered. The solvent was evaporated (o vieid 1-cyclopropyi-d-

isothiocyanatonaphthalene (1.88g, 86%).
NN

s

- Amino-4 4 { ¢yclopropy naphthalen4-y1)-4H-1 2 4-iazole-3-ghic

[00358] A mixture of aminoguanidine hydrochioride (3.18g, 29mmol}, I-cyclopropyi-4-
isothiocyanstonaphthalene (3.24g, 14mmol) and diisopropylethylamine {3 eq) in DMF (20mL) was
stirved at 50°C for 15 bours, The solvent was removed under reduced pressure, loluene added, and
the solvent was evaporated again. Sodium hydroxide solution (2M, 30ml) was added and the
reaction mixture heated at S0°C for 60 koves. The reaction mixiure was filtered and the filtrate
neutralized with aguecus HC1 {(2M). The mixturs was re-filiered and the solvent removed under
reduced pressure. The residue was purified by silica gel chromatography to yield 5-amino-4-{1-
cyclopropyinaphthalen-4-yl}-4H-1,2 4-triazole-3-thiol (2.0g, 49%).

NN
a ﬁikksf\(am
o

40



Miethyl 24 5-amine-44 1 <yclopropyinaphthalen-d-yi-4H-1 2 dtriazoi-3-vithiolaceue
{00359] Mecthyi 2-chlorcacetate (. 73mL, £ 3mmeof) was added dropwise over § mins io 2 suspension of 5-

amino-4-(1-cvclopropylnaphthalen-4-y1}-4H-1,2 4-triazole-3-thicl (2.24g, 7.9mmol) and potassium
carbonate (1.21g, §.7mmol) in DMF (40mL} at room temperamre. The reaction was stirred at room
temperature for 24 b and slowly poured into a stirred ice-cold water solution. The tan precipitate
was collecied by vacuum filration and dried under high vacuum at 50°C for 16 h in the presznce of
Py0; to yield methyl 2-(5-amino-4-(1-cyclopropylnaphthalen-4-y1)-4H-1,2 4-triazol -3-
yithio)acetate {2.24g, 80%).

w
R A
o

%

Methyl 24 5-bromo-4-{ | -cyclopropyinaphibalen-d-yij-411-1,2 4-triazel-3-yithiokcetate

{00360) Sodium nitrite {2.76g, 40mmol) was added to & soludon of methy! 2-{5-amino-4-(1-
cyclopropyinaphthalen-4-y1}-4H-1,2,4-triazol-3-yithio)acetate (0.71g, Zmmol) and
benzyhriethylammoniam chloride (1.63g, 6rameol) in bromoform (10mL). Dichloroacetic acid (.33
ml.. 4 mmoly was then added and the reaction mixture stirred at room temperature for 3 h. The
mixtare was directly loaded onto 3 7-inch column of stlica gel, packed with dichloromethane
(DCM). The column was first chited with DCM untif all bromoform ehuted, then eluted with
acctone/DCM (5:95) to give methyl 2-{5-bromo-4-{1-cyclopropyinaphthalen<-v)-4H-1_2 4-triazol-
3-ylthio)acetate (713 mg, 83%).

Example 15: 2-(5-Bromo-4-(1-cycloprepyinaphthalen-4-yiy-4H-1,2,4-triszoi-3-vithie)acetic acld

N“N N‘-N

0 LJOH
THF-E!OH—H;O

[60361] A solution of lithium hydroxide (98mg, 4.1mmol) in water {10mL) was added dropwise over §
mins © a solution of methyl 2-{5-bromo-3-(1 -cyclopropyinaphthalen-4-v1}-4H- 1,2 4-triazol-3-
yihiolacetate {prepared as described in example 1 above; 1.14g, 2.7mmof) in ethano! (10ml.) and
THF (10mnL) at 0°C. The mixture was stirred at 0°C for a further 45 mins and ther neutratized to
pH 7 by the addition of 0.5M HCl solution at 0°C. The resulting mixture was concentrated in vacus
to I'5th of its original volume, then diluted with water (~20mL) and acidified 1o pH 2-3 by the
addition of 8.5N HCl we produce a sticky salid. (If the product comes out as an ofl during
acidification, extraction with DCM Is recommended.) The tan solid was cellected by vacuum
filtration and dried under high vacuum at 50°C for 16 b in the presence of P20« to yield 2-(5-
bromo-4-(1-cyclopropylnaphthalen-4-vi-4H-1.2 4-tiazol-3-yithio)acetic acid {1.02g, $3%).

Example 16; Sodium }-{5-bromo-4-(4-cvclepropylnaphthaten-1-y1)-4H-1,2 4-triazel-3-yithiojacetate

Y1



NN N~N

m/gnﬁ\sfﬁé’ O oOH (o ar/QN»\s/ﬁg O N’
¢
AN AN

{80362} Aqueous sodium hydroxide sotution (1M, 2.0mL., 2.0mmol) was added dropwise over S mins to &
solution of 2-{3-bromo-4-(1-cyclopropyinaphthalen-4-y1)}-4H-1,2 4-triazol-3-yithio jacetic acid
(B10mg. 2.0mmol} in ethanol {10ml}) at 10°C. The mixture was stirred at 10°C for a further 10
ming. Volatile solvents were removed in vacue to dryness to provide sodivm 2-(5-bromo-4-(4-
evelopropylpaphthalen-1-yI}-4H-1,2 4-riazol-3-yvithio)acetate as a sclid (850mg, 100%).

Example 17: Potassiem 2-(S-bromo-4-{4-cyclepropyinaphthalien-1-yl}-48-1,2,4-trinzol-3-yithic)ncetate
N-N N~N

&/{N»\S/Ir OH oM ac) Br/qw»\s’\{r}r oK
CO 99
AN A

[00363] Aqueous potassium hydrexide solution (1M, 2.0ml., 2.0mmol) was added dropwisc over 5 mins to
a sotution of 2-{5-bromo-4-(1-cyclopropyinaphthalen-4.vi}-4 H-1,2 4-triazol-3-yithico)acetic acid
{810mg, 2.0mmotl) in ethenol (10mL) at 10°C. The mixture was stirred at 10°C for 2 further 10
mins. Volatile solvents were removed in vacwo 10 dryness to provide potassiam 2-{5-bromo-4-(4-
cyclopropylosphthaien- 1-y1)-4H-1.2,4-triazol-3-yithio)acetats as a solid, (884mg, 100%),

Exsmple 18: 2-(5-bremo-4-(1-cyciopropylnsphthalen-4-yiy-4H-1,2 4-iriazot-3-yithio)}-N-
hydroxyacetamide

N—M N=N
% ) 4 H
5TAN)\$/Y°H Ry sl ey oK
¢ o

KaOH

[B364] A solution of 2(5-bromo-4-(1-cyclopropylnaphthaten-4-yiy4H-1,2 4-triazol-1-vithiojaceric acid
{1.0mmol} in THF {2ml}) and methanct (2mlL.} i added to a solution of sodivm hydroxide (Smmol}
and 50% aqueous hydroxy] amine (2 mi). Afier stirring for | hr at room temperature, water (4 mL)
is added and the volatile solvents removed in vacuo. The solution is then newtralized 1o pH 7-8 by
addition of HCE(IN), and the resuiting precipitate isolated by filiration to provide 2-(5-bromo-4-(1-
cyclopropylnaphthaten-4-yl}-4H-1,2 4-triazol-3-yithio}-N-hydroxyacetamide,

2



Example 19: 2-(5-bremo-4<{1-cvclopropyinaphthalen4-yh-4H-1,2 A-triazol-3-ylthio} N{R*,R*)-
acetamide

BN s’ﬁg iﬁ“ B s"\g’ R
0 L

A

[00365] Phosphorus oxychloride (2 6mmol) is added dropwise over 5 mins to a solution of 2-{5-bromo-4-(1-
cyclopropylnaphthalen-4-y1)-4H-1,2,4-triazol-3-yithio)acetic acid ¢2.2mmol} and amine (NMR"R*",
2 2mmol) in pynidine (22mL) at 0°C. The mixture is stirred at 0C for a further 1 hour and then
quenched by addition of water {1mE). Volatile solvents arc removed in vacuo and DCM (200mL)
added, The orgenic phase is washed with water (Ix50mL), satrated sodium carbonate solution
(1x50mL) and brine (1x50mL.), dried over Na, $C, and concenirated to dryness. Ethanol and water
are added to produce a solid which is coliected by filtration. Additional product is recovered by
extraction of the filtrate with DCM. The combined product is concentrated, dried and purified by
column chromatography {acetone/DCM eluent) to provide 2-(5-bromo-4-{1-<cyclopropyinaphthalen-
4-y1)-4H-1,2,4-triazn)-3-yithic)}-NR* R ™ -acetmmide.

Exsmpie 20 2-(2-(5-Bromo-4-(4-cyclopropylnsphthalen- I-y}-4H-1,2 4-triazor3-

yithlojacetamido)acetic acld

% g SO D
&/LN)\S/\H,OH Hzn\)LOMe B‘AN)\S/Y \)\OMe
200 — o

AN A

[00366] Glycine ethyl ester hydrochloride (0.21g, 1.48mmol), 1-ethyl-3-(3-
dimethylaminopropyljcarbodiimide hydrochloride (0.36g, I R6mmol), 1-hydroxy-7-
azabenzotriazole (0.25g, 1. 86mmol) and 2 6-lutdine (0.43mL, 3.7immeol, 3.0) are added to 2
solution of 2-(5-hromo-4-(d4-cyclopropylnaphchalen-1-yi-4H-1 2 4-triazol-3-ylthic)acetic acid
{0.5g, 1.24mmol} in dichloromethane (6.18m1.), and the mixture is stirred at room temperature for
18 hours, Purification by SGC (0-100% EiOAc/Hexanes) affords 2-(2-{5-bromo-3-{4-
cyclopropyinaphthalen-1-yi}-4H-1.2 4-triazol-3-vithioacetamidoiacetic acid.

Examopie 21; 2-(2-{S-bromo-4-(4-cyclopropvisaphthalen-1-y)-4H-1.2,4-triazol-3-

yitkio)acetamido)ncetic acid

/E“’:\i\ H\/‘?\ /E_?i‘a N i
N N

Bi 5 OMe

i\ /j)l’ LIOH (ag} oy S/ﬁc‘; o
£ AN
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[00367] Agueous lithium hvdroxide solution {1M, 0.8 ml., 0.8 mmol} is added to 2 solution of ethyl 2-(2-(5-
bromo-4-{4-cyclopropylnaphthalen- | -yl)-4H-1,2 4-triazol-3-vithic)acetamido)acetate (0.4 mmol) in
3:1, THE/H20 (1.6 mL) and the mixwure stirred for 18h at room temperature. The crude reaction
mixtare is concentrated and acidified with agusous HCI (1M, 1.2mL) and then is extracted withy
ethyl acetate (3x3 mb). The combined organic cxtracts are dried (sodium sulfate}, filtered and
concentrated 1o provide 2-{2 5-bromo-4-{4-cyclopropylnaphthalen-1-y134H-1 2 4-triazoi-3-
yhthiojacetamidoacetic acid.

Ezample 22: Methyl 2-(2-{5-bramo-4-(1-cyclopropyinaphthalen-4-y1}-4H-1,2 4-triazo}-3-

yithio)acetamido)propanoate

—N e H-N H Q
37/'&“§\s/‘\€r0” HN - Ohde BI/Q.N&\S/YN\KLDMS
o} o 0
o0 0
A A

[08368] Alanine methy! ester hydrochloride (1.48mmol), 1-cthyl-3-(3-dimethylaminopropyljcarbediimide
hydrochioride {1.86mmol}, 1 -hydroxy-7-azabenzotriazole (1.86mmo!) and 2.6-hutidine (0.43ml.,
3.7 imsmol) are added w a solution of 2-(5-bromo-4-(4-cyclopropyinaphthalen-1-y)-4/4-1,2 4-
triazol-3-yithio)acetic acid (0.5g, 1.24mmol) in dichioromethane (6.18mb}. The mixture is stireed at
room temperature for 18 hours and then purified by SGC (G- 100% EtQOAc/Hexanes).

Example 23: 2.(2-(5-Brome-4-{4d-cyclepropyinaphthalen-1-yI}-4H-1,2 4-triszol-3-

yithio)scetamido)propanocic acid
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{00365] Aqueous lithium hydroxide solution (1M, 0.8 ml, 6.8 mmol) is addad to a solation of methyl 2.(2-
(3-bromo-4-{1-cyciopropyinaphthalen-4-yl)-4H-1 2 4-triazol-3-yithio)acetamido)propanoate (0.4
mmol) in 3:1, THF/H,0 (1.6 mL) and the mixture stirred for 18h at room temperature. The crude
Teaction mixtuse is concentrated and acidified with agueous HCL (1M, 1.2ml) and then is extracted
withy ethyl acetate (3x3 mL). The combinsd organic extracts are dried (sodium sulfaie), fltered and
concentrated (o provide the desired product.

Exsmple 24; Methyl 2-(2-{8-bromo-4-{I-cyclopropylnaphthalen4-yl}-4H- 1,2, 4-trinzel-3-yithio}

acetamido)-3-phenylpropanoste

.? s ‘T s
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[00378] Phenyialanine methy] ester hydrochloride (1.48mmol), 1-ethyl-3-(3-
dimethylamiropropylycarbodiimide hydrochloride (1 86mmol), |-hydroxy.T-azabenzotrizzole
(1.B6mmol) and 2 $-lutidine (0.43ml., 3.71mmol) are added to & solution of 2-(5-bromo-4-{4-
cyclopropyinaphthaten- [-y1}-44-1,2 4-tiazol-3-vithio)acetic acid (0.5g, 1.24mmol) in
dichloromeshane {6.18mL}. The mixture is stirred 8 room temperature for 18 bours and then
purified by SGC {§-100% EtCAc/Hexanes}.

Example 23: 2-(2-(5-Brome-4-{4-cyclopropylnaphthalen-1.yi}-4H-11,4-trinzel-3-ylthic)acetamido)-3-

phenyipropaneic acid
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[30371] Aqueous lithium hydroxide soiution (1M, 0.8 mak, 0.8 mumeol) is added 10 a solntion of methyl 2-(2~
{5-bromo-4-( 1 -cyclopropylnaphthalen-4-y{)<4H- 1,2, 4-triazol-3-vithio) acetamido)-3-
phenylpropancate (0.4 mmol) in 3:1, THF/H,O (1.6 ml.) and the mixtare stirred for 18b at room
temperaiure, The crude reaction mixture is concentrated and acidified with agueous HCL (1M,
1.2mL} and then is extracted withy ethyl acetate (3x3 mL). The combined organic extracis are dried
(sodium sulfate), filtered and concentrated 1o provids the desired product

Example 26: Methyl 24{{(3H-fluoren-9-yl)methoxyicarbonylaming)-6-(2{5-bromo-4-{4-

evclopropyinapathalen-1-vi}-4H-1,2 4-triazol-3-vithio)acetamido)hexanonte
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[00372] Methyl 2-{{(9H-fluoren-9-ylimethoxy)carbonylamine)-6-aminchexanoate (N-¢-Fmoc-Lysine
(NH3-OMe, |.48mmol), 1-cthyl-3-(3~-dimethylaminopropylycarbodiimide hydrochioride
{1 .Rémmol), i-hydroxy-7-azabenzotiazole {1.88mmol) and 2,6~luadine (0.43ml, 3,7immol} are
added to a solution of 2-{5-bromo-4-(4-cyvciopropylnephthalen- 1 yT}-4 H-1,2 4-triazol-3-
vithiolacetic acid (0.5g, 1.24mme]) in dichloromethane (6.18ml ). The mixture is stirred at room
temperatare for 18 hours and then is purified by 8GC (0-100% EtOAc/Hexanes).

Example 27: 2-(1,2-Dibhydroxyethyl)-4,5-dihydroxytetrahydrofaran.3-vl 2-(S~bromo-4-(4-

cvclopropyinaphthalen-i-yi)-4H-1,2 4-triarel-3-vithiolacetate
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{08373] Phosphorus oxychloride (2 4mmol) is added dropwise over 5 mins o & sclution of 2-{5-bromo-4-{i-
cyclopropylnaphthalen-4-yI)-4H-1,2 4-triazol-3-yithioYacetic acid (810mg, 2.0mmol) in pyridine
(20mL) at 0°C. The mixture is stisred at $°C for a further 1 hour and then a soluuon of [,2:5,6-Di-
C-isopropilydene - U-D-glucofiranose (320mg, 2.0mmol) in pyridine (5ml.) is added dropwise
over Smins. The mixture is stirred at 0°C for a further | hour and 1 bour at 20°C and then is
quenched by addition of water (1mL). Volatile solvents are removed in vacuo and DCM (200ml.)
added. The organic phase is washed with water {1x50mL), satirated sodium carbonate soiution
{1x50mL) and bring (1x50mL), dried over NaySO4 and concentraied to dryness. Ethanol and water
are added to produce a solid which is collected by filtration. Additienal product is resovered by
extraction of the filtrate with DCM. Combined product is concentrated, dried and purified by
column chromatography {acetope/DCM eluent). The combined solids are dissolved in acetic acid
{25mL) and water {SmL) mixture, heated at 66°C for 3 hours. Volatile solvents are removed in
vacuo. Fthenol and water are added to produce a solid which is collected by filuation.

Exsmple 38: 2-hydroxy-1-{3 4,5-trihvdroxvteirahydrofuran-2-yljethy! 2-{5-bromo-4-(4-

eyclopropyiraphthalen-1-vl)-4H-1,2,4-trinzol-3-vithio)acetate
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[00374] Phosphorus oxychioride (2.4memol) is added dropwise over § mins to a solution of 2-{5-bromo-4-{1-
cyclopropyinspbthaten-4-yl}-4H-1,2 4-trinzol-3-ylthio)acetic acid (810mg, 2.0mmol) in pyridine
€20mL) at 0°C. The mixture is stered ot 0°C for & further 1 hour and then 1,2-O-isopropilvdene —
C-D-glucofuranose (440mg, 2.0mmol) dissoived in pyridine {SmL) is added dropwise over Smins.
The sixture is stirred at 0°C for a further 3 hours and 1 howr ar 20°C and then quenched by sddition
of water (1ml) . Volatile solvents are removed in vacuo and DCM (200mL) added. The organic
phase is washed with water {1x50mL), saturated sodium carbonate solution (1x50mL) and brine
{1x30mL.), dried over Na, 50, and concentrared to dryness. Btkano! and water are added w0 produce
& solid which is coliected by filration. Additional produci is recovered by extraction of the Sltrate
with DCM. Combined product is concentrated, dried and purified by column chromatopraphy
(aceione/DCM eluent). The combined solids are dissolved in scetic acid (25mE) and water (35mL)
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mixture, heated at 60°C for 3 howrs, Volatile solvents are removed in vacwo. Ethanol and water are
added to produce a solid which is collecled by filtration.
Exsmple 29: 3-(2-(5-bromo-4-(4-cyciopropyinaphthalen-1-yl-4H-1,2 4-trizol-3-ylthio)zcetoxy)-2-
kydroxypropyl cicate

-y 4
&/LN)\SWOH HO\)\/OW\/\/\“_*/\/W\
I I o o -
AN ' © OWW
ey

& Q
%

[00375] Phosphorus oxychioride (2.4mmol) is added dropwise over 5 mins 0 a solution of 2-(5-bromo-4-{1-
¢yelopropyinaphthalen-4-yl}-4H- 1,2 4-triszol-3-ylthio)acetic acid (810mg, 2.0mmol) in pyridine
(20mL) =t 0°C, The mixture is stirred at 0°C for a further | hour and then glyceryl monooleate
(715mg, 2.0mmol} dissolved in pyridios (SmL) is added dropwise over Smrins, The mixture is
stirred st 0°C for & further 3 hours and 1 hour at 20°C and then quenched by addition of water
(1L} Volatile solvents are removed in vacwe and DCM (200mL) edded. The organic phase is
washed with water (1x50mL), saturated sodivm carbonate solution (1x50ml.} and brine (1x50mL),
dried over Nu,50,, concentrated to dryness and purified by column chromatography (acetone/DCM
eluent) 1o provide 3-(2-(5-bromo-4-{4cyclopropyinaphthalen-1-yl)-4H- 1,2, 4-triazol-3-
yithiojacetoxy)-2-hydroxypropyl oleate.

Example 30: ((2R,38,4R,5R}-$-{6-amino-?ﬂ-purin—!l—yl)-3,4~dihydrorytetrahydrofuran-z-yl)methyl 2-

(5-bromo-4-{4-cyclopropyinaphthaien-1-yi}-dH-1,2 d-trigzol-3-ylthie)ncetate
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{66376} The title oxyribonucleoside compound is prepared according to the synthetic scheme shown above,
Proweting groups may be employed and may or may not be removed at the end of the synthesis.
Example 31: ((2R,35,5R)-3-hydroxy-5+{5-methyl-2,4-dioxo-3,d-dihydropyrimidin-1(2H}-
yijtetrahydrofaran-2-yl)methyi 2-(5-bromo-4-(d-cyclopropylnaphthsien-1-yl-4H-1,2 é-triazol-3-
yithie)acetate
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[066377] The title deoxyribonucleoside compound is prepared according to the synthetic scheine shown
shove. Protecting groups may be emploved and may or may not be removed at the end of the
synthesis.

Example 32: ((2R,35,4R.5R)-5-(4-smino-2-oxepyrimidin- 1 2H)-yy-4-k ydroxy-3-

{phosphonoory)tetrahydrofursn-2-yl)methyl 2-(5-bromo-4-(d-cyclopropyinaphthalen-1-y1)-4H-1,2 4~

triazol-3-yithio)acetate
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{06378] The title oxyriboncleotide compound is prepared according to the synthetic scheme shown sbove.

Prowcting groups may be exployed and may or reay 00t be removed al the ead of the synthesis.
Ezxample 33: 2-(5-bromo-d-{1-cyclopropyimaphthalen-4-yl}-45-1,2 d-trisazol-3-ylthio}scetic acid - PEG
conjugate
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[06379] The title PEG-conjugate is prepared according to the synthetic scheme shown above. Protecting
groups may be employed and may or may not be removed at the end of (he synthesis.

Exzample 34: Solubllity of 2-(5-bromo-4-(4-cyclopropyinaphthalen-1-yi}-dH-1,2 4-frinzol-3-

ylthio}acetate - free acid, sodium and piperazine salts

{64380} To 1.00ml. {or 0.50mL) of test solvent in an eppendorf vial, was added various weighed amounts of
2-(3-bromo-4-(4-cyclopropyinaphthalen-1-y1}-4H- 1,2, 4-riazol-3-vithio Jacetate, (as the free acid,
sodinm and piperazine salts), and the weights recorded. When it appeared ths satration point was
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being reached, addition was stopped, and the eppendor{ vial was shaken at a constant speed of
1000rpm at 22°C for 24 bours. The tubes were then centrifuged for 5 minuates at 10-15.000rpm, and
checked for precipitation. Samples were diluted with acetonisrie/water, (1/1) (or iso-propy! alcohol
for hexane) and analyzed by HPLC against known standards, The results are shown in the table

below,
Solubility (mag/ml.

Selvent Free Acid Na salt Piperazine selt
DMSOQ >122.9 >136 ~54
Acetone 7.9 .26
Water (pH 4.85) 49.2
PEG-460 1.2 2.4
[PA >102.1 6.4 1.6
EDAe 21 .055
Acetonitrile ~-47.6
Methanol >136.9
Hexane ~18.4
Dichloromethane >2158.3
Ethanol 9.1

IT Chinical examples

Exsmple 35: In vive uric acid lowering activity

[08381] The uric acid lowering activity of the compounds described herein was demonstrated in & multiple
ascending dose, double-blind, placebo-controlied study in healthy adult male human volunteers, es
follows.

[00382] 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 (CPMP/ICH/135/93).

[00383] 16 healthy male individuals, aged 18 — 45 years inclusive, with a body mass index (BMI} within
18-30kg/m’ inclusive, having provided & written informed consent, non smokers for at least 6
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: until 72 hours after the final dose administration on
Day 17 and returned for a follow-up visit on Day 2t £ 1.

[{00384] The study was performed using {(4-(2-(5-brotno-4-(4-cyelopropyinaphthalen-1-yh4H-1 2 4-triazal
3.ylthio)acetamido) 3-chlorobenzoic acid, potassium salt), supplied as 100-myg solid powder in size
2 gelatin capsules. Maiching placebo capsules were supplied as size 2 gelatin capsules. Individuals
were randomized to receive the same numiber of placebo capsules as sdministered to the active
individuals,

{06385] Capsules {active or placebo) were administered orally with 240 ml. water 30 min afier & standard
breakfast (morning dose} and dinner {evening dose) for 14 days,

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

A Group 1:Placcho
b, Group 2:300 mg (3 x 100-mp capsules) example | bid.
c.  Group 3:560 mg (5 x 100-mg capsules) example I bid
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[30387] Blood was coliected from the individuals on days 0, 3, 7, 14 and at follow-up. Serum uric levels

were measured using standard atomaled procedures. The resulls are shown in the table below {uric

acid levels in pmol/E ).
i‘&;;“lfg A"“JY“ MEAN 95% C.l<a> SE D, MEDIAN | MmN MAX
Dy 3 14,5736 (6636491, 95.51011)  [25.45248 | 5086455 | 9.5168 39257 1 78514
Flactbo  [Day 7 20818 (517204%. 56.49308)  |111060 | 3444557 | 50480 38067 1 A4.49%
=4 Ty 14 142752 030917, BERSOST) | DA361E 4687235 1 163570 | 35003 1 59.4%0
[Foliowup | 22,6024 64 51515: 191045, 11320570 2650140 | 267680 | 46178 | {1301
Day 3 1003729 1443735391, 4390195)  |1a4056E | 3528657 | 1014134 | -137.395 | -SEAES
Woomg  [Dey 7 1262959 (18113450, TIASTIE) P36 | 5223836 | 110852 | 203422 | 48402
o=t Day 15 212400 |(-188A740%; -S40060R)  [6.155:6 | 640680 | 1049820 | 201637 | 50075
Follow up | -2.2301 (BIA4764, 76.01810)  [30.80866 | 7546545 | 08922 | -114.796 | 71919
Dy 3 CBT6IT | 17120777, 66.31569)  [0.A0TAD | 4057547 | 1121195 | -179.636 | 47 584
50mg  |Day 7 J2TEE3T  (AT26BERY RLEEEIS) 1750862 | 4287780 | 1642390 | -168.523 | 55480
"6 by TILA22A | (16147549, 6LIGH31} 1531500 | 47338400 | -1249085 | -167.130 | 33309
Foliow up 27,17 {-24.73034; 79.25368) RO.22STE 49 54283 17.3608 PR Sypvd 98.142

[BO38R] Figures | and 2 represem uric acid levels (in mg/dk. end pmoVL, respectively) 0, 3, 7 and 14 days
after administering example 1 at doses of 300mg, 400mg or 500mg b.i.d. (twice daily)

[00389] Figures 3 and 4 represent the change in wric acid levels {in mg/dL and pmob/1., respectivety} 3, 7
and 14 days afler adminisiering example 1 at doses of 300mg, 400mg or 500mg b.i.d. (twice daily).

[00390] Figure 5 represents the change in uric acid levels (umol/dL) by treatment day after administering
exampie 1 af doses of 300mg, 400mg or 500mg b.i.d. (twice daily),

Exsmpie 36: Heman Clinical Trial Comparing Efficacy of 4-(2-{5-bromeo-4-{4-cyclopropyinaphthalen-
1-yl}4B-1,2 4-trinzel-3-yithis)acetamido)-3-chiorobenzoic acid versus Indomethacin
Design
[00391] This is 2 double-blind, parallel-group, multicenter, randomized, S-day study.
Endpointy
[60392] The primary efficacy endpoint is:
& Individus! asgessment of pain,
{00393] The secondary efficacy endpoints are:
2 Tenderness of the study joint;
b.  Swelling of the study joint; and
¢. Proportion of individuals discontinuation due 1o fack of efficacy.
Treatment Regime
00394} individuals are randomized into two groups: a control group (p=100) and an experimental group
{n=~1030}.
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{80395] The contro! group is administered Indomethacin {75 mg) sustaimed release capuile (2 times daily)
for a total of two weeks,

[O0396] The experimental group is administered 4-(2-(5-bromo-4-(4-cyciopropylnaphthalen-1-y1)-4H-1,2,
trizzol-3-yithio)acetamido}-3-chiorobenzoic acid, potassivan salt supplied as 100-mg solid powder
in gize 2 gelatin capsules for a total of two weeks.

Inclusion Criteria

[06397] Male or female

[08398] 248 years of old

[00398] Dhagrosed with gout according to the 1980 ARA Criteria for the Classification of Acute Arthritis of
Primary Gout.

[00408] Experiencing an acute attack of clinicaily diagnosed gout <48 hours prior to randomization.

[004081} Score a sum of 5 across the 3 symptom questions for pain (0- 10 4-Likart scale), tenderness {0- 10 3-
poimt scales), and swelling [0- to 3-point scales] with the pain score being a: least moderate (i.e. 2,
3, or 4 on the 0- 10 4-Likert scale).

[00402] Female individuals of childbearing potential must have a negative pregnancy test.

[00403) Female individuals of childbearing potential must be infertiie or on contraception.

Stastical Methodology

[08404] The primary analysis is based on change from baseline in mdividual assessment of pain compuied
from the average of responses on Study Days 2 through 5 using an intention-to-trzat approach. All
ndividual efficacy variables (except endpoints defined as proportions) are assessed by ANCOVA
(model wo inciude terms for smdy site, siratum [monoarticular versus polyarticutar acute gout),
baseline covariate, and weatment group), pending oo 2-factor interactions with treatment. The
¢ ility of treatment groups is assessed by 95% confidence intervals for pairwise treatment
difference. The 95% confidence interval for individual assessment of pain must {all entirely within
the comparability bounds {i.e., +0.5 Likert units). Endpoints defined as proportions are compared
between proups using Fisher's exact test. Assumptions of normality and homogeneity are assessed
by the Shapiro-Wilk statistic and Levene’s test, respectively. If 2 significant interaction (p50.050} is
found, then the nature of the interaction is assessed and further exploratory analyses is performed.

Example 37: Human Clinical Trisl Comparing Efficacy of 4-(2-(5-bromo-4-(4-cyclopropyinaphthalen-

L-¥l}4H-1,2, dtriszol-3-yithio)acetnmide}3-chlerobenzoic weid i Individuals Treated for

Hypertension

Hypothesis

1900403 Thiazide-mduced hyperuricemin decreases the efficacy of thiazides in controlling BP, leads w0
endothclial dysfunction, and incresses the incidence of insulin resistance and impaired giucose
tolerance.

Study Design
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[00486} This study is a randomized, double-blind, placebo-controlled clinica! trist of 8-week duration in
which a total of 220 African American individuals with untreated stage I hyperiension will be
enrolled, randomized, and treated as follows:

|08407] The experimental group receives chlorthalidone (25 mgday) and potassivm chloride (40 mEg/day)
for 4 weeks, They are then randomized to add-on a compound of 4-(2-(5-bromo-4-(4-
cyclopropylnaphthaien- 1 -yi}-4H-1,2,4-triazo}l-3-yithio)acetamido)- 3-chlorobenzoic acid, potassium
salt (300 mg/day) or placebo.

{08408} The dosage of 4-(2-(5-bromo-4-{4-cyclopropyinaphihaien- 1-yD)-4H-1,2 4-trizzo}- 3~
yhbiolacetamido)-3-chiorobenzoic acid will be adjusted o achieve serum uric scid levels befween 4
and 5.5 mg/dL. Al individuals will receive a low-sodium diet.

Endpoints

[60409] The primary endpoint is reduction in systolic BP.

[00410] The secondary endpoints measure changes tn endothelial function, ambulatory blood pressure, body
composition, systernic inflammation, metebolic parameters, oxidant stress, and renal
hemodynamics.

Inclusion Criteria:

{06411] African American {inciuding black individuals bom in the Caribbean, Africa, Canada, etc.)

100412] Male or female

{60413} 18 vears of age or older

{08414} Untreated with any antihypertensive agent, with an average sitting clinic BP of between 140790 and
159/99 mm Hg

{00415} Randoru spot urine proteinicreatinine ratio of less than 0.5 (approximstes a 24-hour winary protein
excretion of 500 mg/day)

[68416] Calculated MDRD GFR of greater than or equal to 60 mlinin/1.73/m"2

[90417) No allapurino! or probenecid intake for at least one month prior to study entry

Exclusion Criteria

s History of cancer or accelersied hypertension

»  Confirmed tota] white ¢l count of less than 2,500/mm”3, anemia, or thremboc yiopenia

¢ Kaown history of liver discase

*  Known secondary cause of hyperiension

*  Known presence of diabetes or fasting biood glucase greater thag or equal 1o 126 mg/dL.

®  History of heart failure, acute myocardial infarction. or stroke of o0 a B-blocker or calcium channel

blacker for cardiovascular indications other than for lowering blocd prassure

¢ Abnormal EKG requiring medical inisrvention

»  History of clizical or renal biopsy or evidence of renal parcnichymal disaage

s Acute gout attack within 2 weeks of stady enmy

*  History of drug abuse in the lest 2 years, including narcotics, cocaine, or alcohot {greater than 21

drinks/week)

*  Arm circumference of greater than 52 cm, which precludes measuroment with a ‘thigh' BP cuff
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+  Pregnant or planning to become prognant during the study, or breastfeeding

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

patiicipating in enother study

& Not fasting prior 10 obtaining screening laboratory deta. If a participant has clearly not fasted, we will

exclude those individuals with casnal blood glicose levels of greater than or equal to 200 mg/dL. In the

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

Exampie 38: Hamanp Clinical Trial for hyperuricemis or hyperuricosuris

Study Design

{00418] This wtudy it a randomized, double-blind, placebo-comrolied clinical trial of 4-week duration in
which & total of 100 individuals with atherosclerosis will be enrolled, ndomized, and treated as
follows:

{0B419] The experimental group receives 4-{2-(5-bromo-4-{4-cyclopropylnaphthaien-1-ylj-4H-1,2 4-riazol-
3-ylthiejacetamido}-3-chlorobenzoic acid, potassivm salf {300 mg/day). The contral group will
receive atorvastatin {(80-mg daily).

Mair Criteria for Inclusion

*  Male and female individuals

»  Between 30-75 vears of age

* At least one obstruction in a major cardiac vesse! with at keast 2 20% fuminal diameter narrowing
by visual estimation.

* A “target vessel” for IVUS interrogation with no more than 50% lunginal narrowing thronghout 2
segment that was & minimunm of 36 mm in length (the “1arpet segment™). The target vesss] must not
bave undergone previous intervention, nor have been a candidate for intervention at the time of
Baseline catheterization.

¢ Low-density lipoprotein cholesterel (LDL-C) batween 125 and 210 mgrdL following & 4- w 10+
week washout period if the individual is taking antibyperlipidemic medication.

*  Uric acid levels in the blood excoed 360 pmol/L (6 mg/dL) for a female individual or 400 wmol/L
(6.8 mgrdL) for & male individual; or uric acid levels in urine exceed B00 mg/day (in 2 male
individual) and greater than 750 mg/day (in a femate individual).

Endpoints

[00420] The primary efficacy parameter is restorstion of uric acid levels 1o medically-acceptable levels.

[00421] The secondary endpoints are;

a  Change in TPV
b. Change in percent plague PPV

Example 3%,

[00422] 2-(5-bromo-4-{4-cyciopropyinaphthalen-1-vi}-4H-1,2 4-triazol-3-yithio)acetic acid was
administered to 12 healthy subjects as follows:

a.  100mg, fasted state (4 subjects)
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b. 100mg, fed stafe (4 subjects)
¢ 200mp, fested state (4 subjects)
[00423] Each group showed signs of uric acid lowering effects, as shown in figure 6

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

modifications or changes suggested to individuals skilled in the art are to be included within the
spirit and purview of this application and scope of the appended claims.
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WHATIS CLAIMED {5

Accompound of formola (B or a meabolue. pharmaceunically acceptable sait solvate, esier.

tomer of prodnig thereaf:

wharein

N UHor N

W O 8 SO S0,
CHL

B HLOL B b N, miethy !, e

NHL Niopgorahhy substuwred alodd, NOOHoptional by subeamsred alkvh og

vl mepropyl. propyl optionally sebstituied merthyl, oprionatly
subystitated ethel optionally substiuted s-propyl, opionally substituied epropsl. CF L CHEL o1

CHLE

2 and R are sodepuendamty sele

1 .y b .
ar K- and B wopether with the carben o

sd from H and lower atkyv!

vare atmached form 2 450 5o femembered ring. epuonally contaming 1 oor 2 hetorsatonms

selevied fom Mo and O

ddy

R selected from the groep consdsting of (an () (o) an

£ H N
R”;'—: l; _’_‘_RS
AN

wheren
G or a carbsenegs

- - == represents a carbon-varbon singe bongd Boy doubde bond

arsd OF e mdependestly salected from N and UH

sy, ceclopentel vyolishion

AN

RP s meried, stltvl, propylL epropvl eveloprapel oselu
cvelopropyhmethyl

R and 17 are mdependentiv sebsvied frem HUFL CL Bro CH CF L COFHy OF-H athel &

propyvl cvelepropyl methoxy, OH UL NH. and NHOH.

methosy foprepl avciopropyLorersbuty b cvelobiayl o methsds and

R CL R LCHOCF,,

RYORTUR T and R are independentle H or wethyl.

X Ihe compound of ddaim 1 wherein
Nis N

3 The compound of elasm 1 wheren:
Was S ard)

-+ mpeargd of claim 1 wherane
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A,

B s )
The compound of Claine 4, wherane

- tepresents a carbon-carbon double bond: and

s eycloprapy

The compound of claim € wherein:

RN

Wois 8 and

RYUis CL Br. 1 optionally subseiuted methyl CF CHF, ar CHLE.

m bowhereins

The comipound of
RYand R are not HL

Fhe compound of clmm | owhereiy
R and B are H.

The ;:nmpnunci ol claim Towherein

B and & waether with the carbon fo which they are attag S or femembered fng.

aptomally contatming | or I hevereatoms selecred fomy NS and O

The compound of claym B whersin

R and R 1y gethor with the carbon in which they are anached form o 4- ar ipenihered riog

Accompourad of forswela T wherein the compoand of $ormnda (D 1+ 8 Sosubstituted-S-bromo 4=

{oyelopropyinaphuhatens Lovlied -1 2 detrasode whersin the sebstituent at the 2-positios is -R™

RS H IR TN

v acceptabie sali sobeate, or sutonier thersob

wherein,

B s - SCHC =0T SO emazolvl, SSCHLGCL=0NHOH -
SCHLC O alk
SO Oalovi:

. . .
RY s ORY SRY. NRFR™ ar jcast one amino au

SO =00 alk v OO O ™

WO ECOR™ - SCH O O Rty OO INRY R o

& hpd, a phosphoiipd, o ghveonde, s
nucleoside. o nuclesnde, ohgonucleands, polwethbvlens glvesl or a combmanon thereot

whetem

o is wabsintuted earadiy substviuted -

g eptionaliy sabsututed
hereroathyh optionally substitated cveloatkyl, optionally substituted haseroovoioalioyl,

eptianaty sabsooted arvl or optiosally substituted hateroamy b or

+ pharma

R s CRDHRS

e gooeprable caton

B i hvdrogen. opitonaily sobstiuied © » alkvl optionaiy subsutued heteroatked,

aptiensihy substuted ©vclealkel opuonally substtuied beterooyvelostived, aptinnaliv
substituted arvl epoonally substiaed beieroardl: or

s ORI
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< fvdeegsn, oprionaily sudtituted aff

Ak 4 "
7 hwdrosen. v»pimn&ﬂ_& sibatited alivh optionally substimted hotersa bl optionaily

substioted cveloatkyt or apiiopally sabsunped bererocycioalkyl
s ACIRTHR ™R wherem

viech B s mdependenty iy

alogen cvano, mto. ot teast ong aming acsd, @ pepnde. &
sl 2 phospholiprd. a glvecsside. a nucleoside, a nuclaonde. ohgonuckeotide, polvethylene

clveol, -LAOH, -L-SHL LN, sabsunned -L-C-Ch alkvl optionadly sobstiwed -1 -{

aliovl, opaonaliv substitiied L-CooCa alkenvl opnsnally subsiianed 1€

s atkvovh

aptionially substitited |

s herroatbyl optionably salsued -1

eptoniathy substitared L-C

oeveleaikenyl oprionally substtuged <L -C e

heterotyveloalky ), eprionalhy substuned -1

ToC hatoatkad optiona by substitated -LCh-

Cy alkexy, sptionally substitated -L-C () uik_\-?armn(:. aptonath snbstitated - L-dat{-

Coalkvlamne, optreaally substued -L-0-U vl aptionally substitated -L-Ce -

hetoroarvl,

y

H f
Y ek O A N i
/("}y\;./ /{"};1 Ny f“}; M ~ ) ,“’*?;&', Ry

I 1 N
cach 77w idependendy hyvdrogen, alogen, ovand, niro. at feast one anwne

aid. a peptide

bpad. & phosphalipad. a gheeemde. 2 nucleosde 2 noddeoside. cheonucieande. polvetnians

ghycol -LAOH -L-SHL - -NELL subsituted -L-C-Oy alkvl optionally sabsiiiwied 3-CeCo

wlkvl, opienaliv suhstisgted LA alkenvi oprionahly substitued L-Co-C alkynvd,
optionaily substituted L-0-U hereroailyl optionally substituted -L-C-C oveloaiby]

optinnally ashanimed -0

U oveioatkenel optionalby substingted GO

oatkovl optomslly substrned 4O

hetercovekoalbyh antionally <ubsired -L-C0) Bal

Oy alkew optionally subsoaded -E-0-Cy atkytamine, opyonadly sobstiwed 1 -di-(¢-

Carathvlamine, opnonatly subsriinted <L -C

Jearyl, optionally substimted -1-C

heteraa

R hvdrogen, halogen, cvano, nitre, w |

gonpleonde, pobvethylene sl

shesphobipid, o ghveosde, o nucleaside. & nucleoide

SRR CSHL CLNHL substiated -1 -C-Calin, optionalle sebaisuned <10,

epronalhy substituted 1-Co-Clealkenvh optinnally substivated 1-0 O aliivn, optionally
substived L-C-Cs heterosthyll optionalby substinsed -1-Ce-C- oyelaatiod, optionaily

subsgituted OOy ovioplkenvt optionally substised -(-C 0

opticaaily substitmed - 10O hatoalks & opnionally substitared -L-C

vptiomaliy whstitoted -L-O-Claliovlamune optionalhy substirored 1 -dieC-Clalkviamme,
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opitonaily substimed - < arh

/‘("“?\\./,Y “/ﬁ\v’o“\//ﬂ\v r”f“}\/N\«"A\V '/‘ib-k}\""’/
Wy ¥ ¥ B

wheremn Lobs o bond, OO, -S000 or SO

vind i 2or i

Yo OFL Ofe, COOH SOF OROH OSEOHNTL. POOW O OFONOH ],

DPLOHORWRC L allivt oy WYY Y swherein

Y and Y are

ach ndependentiy hydrogen or methyl: or

Yooand Y are wakon together with the witrogen o whick they are stiached 1 form

i

10

oS

a frve or six membered ning tat

wen atom, and

4
Y7 an slectenn pair or an axyLen alon:

TR Y or T

and wherem i R

FCMRMIOR LR then at st one of

The compaund of el 11 wherein
B 1 at feast one amine actd

Phe compound of Jaim 11 wherem:
R is 3 popede.

The compound of elatn 11 wherein
R™ is a lipid

The compound of clam T whereme
R¥ is 5 phospholipid

The compound of clate ] wheram:

R s glveaside,

The cotpound of clamm L wherein

R & vucleaside.

The compound ol claaa 11, v

R s 2 ouclentide

The compound of clang |

s leoude.

Y s

ne ihyvenh

The comipound of clam i1 whereing

R s & combinanon of ong o more proups selecied from o

a phosphehpud. s glycoside. a nucieoside. 3 mucleende, oheonueleatide. myd polyethviene glvont

Fhe compound of Salm 21 wherom:

the one ot more R groups are covalently imked.
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22 crmpound of clamn 21 wherew

fhe one oy niare 1 gronps form @ condugiie
24 Fhe compound of clatm |1 wherein:

R s ORT,
25 The compound of daim 24, wheroin

R s substinuted O atd sprionally subsatated C
28, The compound of chaim 24, whorein:

R s pharmaceuticalty accapiable oa
s Ihe compoeund of clains 24, wherein

¥ i a pharmacestoathy acceptable cation sedected frem Ly O No UK My Ca or g protenated

armne

The compoand of claien 24, whersin

HaR™

R¥ s - OR R
% The compoand of cleim 280 wherem

R}‘x

SR .
R hdrogen aned BT not Bvdrogen.

The compound ¢ et

R™ f a least one amino scid, a pepyide. a lipid, 2 phosphoiivil, o glveoside. o nuvieoside, a

mcieoade, ohropuckonde, or po

3 The compound of sy 11, woherain
R SR
2 Fhe corapound of .
s uptionally substiaged O -C
33 The compound of claim 31, wheren
R& e CORPR
34 The commpoundd of chosmy 330 wherem:
< hydrogen. R™ s bydroges and R™ 15 non badrogen
35. The componnd of claim 330w
B 1y e beast one amine acid, @ pepnde, a pd. a phrospheiipid. a glecoskie, 2 muc a
noctrote. clignnucleotde, or pobvethylene glveol,
3. The compound of claim 11, wherein:
B NRER™
. The compound of elaim 26, wheren
R 54 hydrogen
3 The enmponrad of olatm 36, wherens:
R7 s omionatly substtated alkvl
34 The compeund of olasm 38, wherom
B G OR TR ™Y
41 Fhe compound of elam 3§ wherein

T . i . P B
R s hydrogen, R s bydrogen wsd BY oot Iredrogan
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The compeund of clasm 38, wheren:

R™ s at feast one aminge aci

suckeotide. ohigonicleotide,

The

Ay

i

d.oa pepude. 2

ur podyethviene gl

SO, nongnd of Chasm 39 wheredn:

RE

%

SOHACeRY
SCHOC U0 alke O =0p0R ™,

SUHACOathyhi

R s OR5NEPR™. an least oue

i 1or Jeores AN W avid

R™ s

iy o

SCH - -terraz

i wubstnied 4

feteroatkvl, eptionally subsiie

upticnatly subsithued wvl o opuenaliy substinged hoteroardd: o

A hanacs

i bvdropen, optiosally subsutaed O -0 alind
opticratly substisoted ¢

Aubarinutad arvl

gen

substitgied ¢v

L RUHACONTON.

SCHCE el O

artne acid, n peptide. av a g

thkvi optionally substitured e

< cpatoailyvt o

DML

v aceeplable caton

optianalty subsiued batercarel:

cephomdby substircted allovh opuomaliy substinged heternadiyl,

SO

alkyl or aptionadly sabstiuted heteron

w nidlensgde,

FLL O halio BO0 (R

f(NNRIR™

e

. aikvl optionaily subvtiteted

Hy substiteied heterogvaloathyl

Copriensiby sebsotuted bowroalkyd

Coprienally subsntoed heterooyeioatkvil aphonalty

aptionally

U8 bvdropgen, opnonaliy sebstitured alkvl ophonaily subatioted hererosthyl oponsiy

sahstitaned

evelesthyd oy

miionally sabsonged hetere

Tovels in

Toveds e o Ere Hssues of |

cectoutioel

srgens, bioodd, serum, wome. o

camtbinations sheteof of anndividual in need of decreased urie acd tevels, sompasing

adimimsterimg o the individeal 2

wherg

i

a4 COMPOU af

anic avkd kvel devressing amount

srmuda ]y er

# compound of formula (1 wherein e compoand of for

bromuo-d-{4-c

the 3—;\»;\.\521(\1‘; S

& cominnaton thy

furmuia 1D

XasUH or N

W

:

5

L

CH

velepropyvlnaphthalen- -y

10 4
R*.

ya compaind of formula G or

4.

ity

formuda

BSOSO Soon NEE Niopnanally subsiused afklh NCHOepbe
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{59 1 CL Bro f NUL, methyh etd spropel, Spropyh optionalls substitoted reethyl, aptionally

substiuted ethyl, ophonaliy substinuted n-propyl, optiosaliv substitated fprapad. C

L CHES o
CiEE:
ar R and R

Rund R are independenty selected rom H oand lower alk wer with the carbon

w0 which they are attached form a 4= 8- o fomembered top. spuonally contanpog a2
heteraatorms seiected fom NS and O

Ry seberted from the group consisting of tay, (bh e and (db

A
BECH e o TN
Rfame ] emeg® R R
R e B Ry

[} iy ol (g
whersiy
oo represents a carhoncarbon single hond or 2 corhon-carben double bona

Qo O are ey electod trom N oand CH:

R is mnethedd eyl propyl, propyh cvclopreeyl

elehutrl, cxclopenish ceclobinuyt or

cyeloprompyimeihyl:

25 R and B™ e independently selecied from HL P OL B O OF . CFRLL CFGHL efind, -

propyl oyclopropyl methoxy, OH OCUFL MH: and NHUH

Fioo e - — 5 ) r 3
7 CL 8y L CHa CFamethoxy Bpropvl cvclopropsd, ieveberel ovelobusel or methyl, and

RV RV R and v
R™ s SUHCCORS, - SOH - terazohv], -SCHACE N

are mdependently B or methyl:

FOH . -SCHCosO0alky OO R Y, -
SOHCE-OH0-aikv - 00O RR™, - SCHCE O -abhy WO ONR TR o -
SOH-Crialkylie

i T R ISR S TR A ES Eis) - : - :
R¥ s OR™SRY NRYR™ | at feast one anupo asid, @ pepride. & ipid, o phospholipid. a glvenside. a

nucleosude. a nuclentide. aligomicleotde . polvethviene glveol or 5 combimation therent.

whores

R™ is substituted C -0 atkel opuonatiy substitsted (- alkel optionaliv subsiiuted
hetcrealkyh optiosally substituted ovcostiyh opronally subsonsted heteroeyeloatkol
optionally substiteted arvl or opteually substitsted heteraarvl o

R is a pharmaccuteally scoeptable sution: or

R is O RRTYLRT

R™ i boadrogen, opticnally substinged C-Cro alkyl, eptonally sehsunsed hewroalked,

aptionally substituted cveioalkel vptionaily subsatuted heteroeveloalkyvh aopnonadiv

substitied arvi opuonally substinsed heteraarvh or

15 s [CIR™ R

LR

B s hvdrogen, aptionally substinned alkyl optionally substitated heiernalkyl optionaily

£y

Ver opionalty sebststied beterocveloalkel and

subatitoted eveloall

11}



R is bydrogen. vphonaily substinued wlkyvh optwnally ssbstinged hoteroadky L optionally
substinted oveloathyi or optionaily subsntued heterocveloaikvls or

JORPHRTLRY wherein

R

is
sk R omdependently bedrocen. Balosen, cvane, nimre. an least one amine acd, o pepride. a
hd, i phospholipid, 2 pbeeoside, @ nuclesside, a mecleotide, cliponucieotide. polyvethylene

ghveol -L-OHL -L-SHL -L-NE substitoned -1 -0 O aliovl, aprionally substtured -

atkyi

sptiona by substitwied L-C--Ch alkenyd, opuonsily sabstinured 1.-0--C0 alkynyl

optinaally substirotad L-OCy hetermatkyl opnonaliy subsuiaed 10Ol o

aptionabiy subsimted 10Oy

oveloatkenyt eptionsity substituted -1
hewrooyvelnatiov], optonally subsvnaed -L-C-Of Baloalivh optonally sebsttuied -L-C-

. alkoxy, optonally sphstn L0300 alkylamme, ontionally sobsisuted - ~di-tC -

danane, opitonalby substty - arvi, opioaaiy sabe

Oy AN

¥ 'y Y
A ¥4 ar Y1

is independentdy hyvdrozea, halogen, ovanc, nurd. af least one saune acid, 2 peptide. s

waphehpid, o ¢

~E-0HL

side. 2 nucheoside, a nucleonde, obgonucleotde . polvethvlens

-E-SEHL -

ubstivated -L-C-Chalkod opieaalty substinged 100

atkvl aption afkemt, optionaily suhainged 1o

aptienalty subsituied LCo-Cl hateroaion, optionally substiogted -L-

opnonathy substituted L-CoCaovedealkenyh optionadly subsuroted VLo

beteracveinalkyl, opticnsthy substiuted -1 doalbel opnonsiby substrated -8 0
Cy athosy, oprianally subsntated 10O, alkylamine. opoonally sebsiinued - L-di-005-

Caalindamine. ophonsily substiteted =10

Cn v, optionally substitated 1O

heteroarvi.

N

H
/"{f\f‘\./';{ ,’{-}\JO\VA ?‘\/ N R /')‘AL\/)\\Q/I
) ¥ .
Ut

K s hydrogen, halogen, cvana. mitio, af loest one smine acd, 8 pephade.

phosphohipsd, & ghecoside, s nucleoside. 3 nuclootds, olignouciecude, p

S-OFL SRS SLONTE suberinned <10

vertdene glv

s aikyl optionally subsittated -L-C

- atkvh

optiemaly substituted T-0-Cenlkenyd, optionaliy subsututed L0

sthenvh optonaily

substituted L-CanCs boteroalkyvl optronadly substitared 10O oy

opfienath
substituied L-CC oveloalkenyt oprinpathy substituted - L-C 0 heteroovekoalkyl
aptionaily substituted -1-C-C Raloalkyl opnonally sobstivaed -4-C-Cl alkeoe,

nptonally substitveed -1 -0 -Cuallovlaming, optionally substitpted -0 C Ot viamine,



sty subaning A At oprenaily substinnied S E OO beten

heterias Ty,

H :
/:_‘"}\.,-—"Y ./{A’_‘:\m/'o\,/\‘\( N“* ’\f A
ks I};; v y‘I 5 i
wheretn L g a bond, -C{O-0 =500 or St
vots O b Tor

Yo bl OMe COGEL SOLH L OSOHL OSEHNHL BIGROH . OPE IO 3.

OTOHOIHO-C o allody or WYY wherem
Yoand Y are cach wdependently hudrogen or metiyl or
Y and ¥ are wken wyether with the nnvogon o which tey are attached o fm
a five or siv membered ving that optonally comains an eyvgen atom or a
second nirogen aon and
Y7 s an elecron pair of an oRvIen At
mois b2, 34

[HIRTIRE U I T B T W

: N PR L
ancd wheremn o 7 i JCOUHR™ILRY then ar least one U B B and BBY 65 net bydrogen:

B s ML Iower sl Toweer slkensd o ower alkyayl,

ERTRS R and R are independently sefected froms HL P C)L Br wnethyl, othvl mepropyl, oo

propyll subsrtuted methvi, substitated othyl s

wted s-propyl subsutued e

welopropel oxvlobutel. cvclopamvh, CFL CHEL CHGFONBL, NHRORRRY ORY SR CronR

COGEL ¢ osaly of CrRHL COORY CONFH. CONHR, CONIPR". Sé3d s {8 SO

SEOENHL SOOUNHRY SORNRR ant or s heteroevcle, wheran

RUm HO Oy aliovh, subatitoted O s

Awheredn sard substiuents are s

e £ O

O, s atkyvi, COU L alkvl COGIL C OO0« alivl, NiL. NI, NI L alledNe

albyly, CONHO, calkvl arvlor a heteroc

R™ e By alkyl substituted O alkyd whertm <asd substituems are selected from OF . O
QO n[k}‘i. COC s alkyl COOH TGO, alkvl NEE NHC, calkyl NeC ) alkyh

s bt anvd or g beterneveln: or

Riand B rogather with the nitrogen atom o which they are attached fomm o 4-. 50, or e

membared heterocve e ring

or o metabolae. pharmaceuncally acoeprable salt, solvile, ester utomes or prodoug thereo!

44

&

¢ method of clatm 43 wherein the reduction in uric agid jevels resuits i @ redoction

hvportensin or cardrovasculsr events,

H
o

The method of clatm 43

SMPTISINYG adnumistening one of more meiuhabies <

L conmpound of

formula (1)

36 The methad of chatrs 43, wherem the conypaond of formauda 1) is 4.9

{S-brome-d (1

exvcloprepyinaphthalen-ovbi-2 AL D danarnl- vt lacaamde b 1

R R

prctaboliie. pharmacentivativ &

able sall sebvate, enier, lau

y o prodrag thers
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oy

'

The method of claim 430 wherein the sompuoundd of fornula 111 5 240 3 -hrome-3-{4-

oyclopropyinapithalen- Loyh-4H- 1.2 demiazol-Z-vithiolacene acid or 2 menbolite, pharmuoceutic

acceptable salll solvate, sxwr, tuomar or prodneg thereol:

i Y
,4": ‘.\A._ ey QH

S A

\.v/\\!,,/
i
A
i
Ls

-

The method of clam 42, comprising admanistering o componnd of formuia () or 2 metabalite,

pharmacestivally acveptable selt solvate, ssier, wmotomer or prodrayg thereed

The methed of claimt 43, comprising administering & compound of formuls (D, whereln the
compound of formala {1h, wherein the compound o tommala () o3 Isubsinuied- 3 bromo-3-0 -

Powlpd - 10 dammzole whoroés the subsiinent at the 3

. #
o depropyvingphthal stz w BT o

metabobile. pharmaceutivaily 2eceptable walt solvate, ester, tautisner of prodrog theyso!

The methend of claim 43, comprsing sdoumnistoring & compound of fornnda (D or o melahalite

pharmacentcally sccoptable sely, sobvaie. oser, tawomer or prodrog thereaf

The method of clabm 43, wherein the individual has beon disgnosed with,

subar das

s suspected of havina, o

s predivpasad 1o dovelep a cardioy

Crenad deease. Tugh bood pressure.

hvperhiprdenia, impatred festng

w0, metaboby symbrome. prehpertension, hvperiension.
merveased proximal sodivm reshserption. microatbuminuria, prowinuria, kidoey diseass, chesilv,

hypeririglveeridenna, low hagh-densite hpeprotein choles

red. hyperinsulmenna, hyperfeptmamia,

Tvpoadiponectinemia, penpherat anory disease, caraud artery disease. coronary arery dise

i
endothehial dystunciion, axidative stross. elevated renin lovels. elevated endothelin fevels, clevased
Corgacuve protein kevels, or combinations thereof

The method of elarm 33, wherein the mdividuad the individual has beon diagmosed with, ix

suspreted of aving, or is predisposed o dovelop gout, a recwment gowt amesk, gouty arthrins.

huperuricsenna, hyperiension. & cardiovaseular disease, coronary heart dhsease, Leseh-Nvhan

\\'ﬂda* we. heelley-Seegmilier syndronte. kidney discare, kidney stone

s Radney fnlure, firdnt

s, urolithiass, phambism. hypemparatinroidism pronass. sarcodosis,
hvpoxanthneyoanine §)§Si}a‘$3§h‘_’:{‘i%fa*ﬂ}'%i?;‘.?iﬁ{b?‘i!}it (HPR T} defiooney o 2 combinanon thereof

The methe frerew: the ndividiead has heen 8

aosed with. s saspecied of having, o

15 prodis cardicnaseniar divorder
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The methed of claim 330 wherein the medividual has beew disgnosed wath, s stspected of

is predisposed o develop an ansurven, anginag atheroscloreste g siroker corebrovasculor

remgestive heart finjure] coromary artery desease: and or 8 myvecardinl mfirction

The method of claim 43, wheremn the mdividual has been divgnosed with, s suspectad of haviog, oy

1w predhspossd o develop digbetes

dizznosad with, 18 suspeciod of havig, or

The methiad of 3, whersin the individusl has been
1 predisposed 1o dovelep Tepe Fdabetes and or Type 11 diabeies.

The method of clum 43, whersin the indradual bas been diagnosed senth, 15 suspe

1w predhsposed o develop metabobie svodrome

The method of clmm 43, further comprising admimstering @ second agent offecve for the

treatment of the H

The methodd of clamm 58, wherein the second agentea GRAT 1 infubwior, 3 santhine oxdase

b, a vnthine debvdropenase. o xamthine oxideveduciase whbior, or combinations therest

@
The method of claim 38 wherin the second agent s alopurinol febuxostat, FY X051, o

combinations thoreof

A method of weating or preventing a condion o zed by abrormal tasue o organ levelc of

ere acid i oan vuitedual comprising wadmin

cring o the mdbadual an effective amount o
fy g compewd of fonouda () or
iy compound of tormulae (11 wherem the compound of formatde 117 < a 3osubsataied-3-

bheome-4-{=-

opvinephthalen- f-yidH- L Dsnmesie wherein the substituent o

the -position s <R or

i 3 compennd of formuds (1) or

(%) & carnhination the

- R \_\
R” E
= ’
Gt (11 forouda (0

S

Noas CHoor N

W O S, 560 S0 NHL Niepuonatly subatteted alkyD, NCHOopaonatly subsimaed alkyvior
TH

R5as HLCL Bro b NE methvl ethoel sepropsd, fpropel, optios agpeunied methy] aptiomathy

b

sinited vl

optonally substinsed s-propyi opdonsly substituted spropy, CFy CHE  ar

CILF:



R and B are mdependentiy selocred

e M oand nwer alk el or B and B 1ogether with the carhon

wowhieh they are stiachad fovey a 4-0 3 or femembarad ring, opuonely contaiping §or 2

heteroartns sefected from NS and On

R o selected from the group consisting of ), (b1 (o) and {ds

-orepreseis g carbon-carbon single bond ur a on-carbon dovble bond;

(and 4 are mdepondently selecred from Wand O

B s methyl, vyt propyvll fpropyl evclopropyl. evelobutyl ovclapentvl, cveinbexyt or
-\"\-c}opr-:\m Imethyi

BY R and 1Y aee msdependerily salecied fom HLE CL Br. CHa CFs CF e CF ML eyl i
propyl cvclopropyl methos v OHLOUT N and NFICH.

R™ s L Br. L CHL

RY. R R and BT are independently H oy matbyl,
5 SSORLCE=0IR™, - 8OTh-reazalv] SO O CNHORL - SUHLCL0OW 3Tk ]-00

CHOR™ =80 H, A CHNETR

(3R

SR Sealk w00
Lkl

R™ {3R*", SRYONRMR™ ar least one amvne acid, a peptide. o pid. a phosphofipid, s glveoside s

mwleoside. a nucleatds. ahipavucientude. paivethyvlene ghveol or o combimation e

wherein

R™ 45 substituted C0 aliodh, aptionally substiated €00, atkvl optionally subanuted

heteraatk

aptionathy subsbtited cvalaatked, aptionaity substitated hatarocyveloalind,

opuogally whshted aryl ey optionally substmed hotercaryl; or
:

R s a pharroaceunicalls eptabile canon, or

R e R TR LR

R™ i fadrogzen, optionalbe suhatinaied 00 alkod, aptonatly sebstiiuied heweroatk vl
optiogally substiuted cveloathel eptienaile subsbted heteroovetoathvl. opuonaliy
subsnittad arvh optionally substiuied hoteroarvi: ar

B CIRTHR TR

R i hvdrogen. optionally substtuted alkyl optionalty substituted beternalkt, aporiy
substitpted cvcloallzy] or oplienaliv substitvied heterocveloablod: and

R is hudrogen. aptionably substituted sty optionally substituted beteraaihvh, opnomally
substituted cvrloalkyd or aptronally subsituted heterooveloalkvl: or

B e {00 PR

L wherem
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cach B™ s independently hydrogen, halogen, cyano. nitre, al baas one sming acid, 8 peptide, a

vach B™ is independentdy hver

R‘;

Ipid. & phospholipid, & ehvomide, @ nuckenside. s nucicotide. oligonedeotide. polvethiviens

glyeol ~L-OHL -L-SHL -L-NH L substhituted -L-C0-Craliod, optionadly substinaed -L-C

boepnenalhy sabstitored 00

atenvl cotenallv substieed 1-C-Cs alkvnyl

ontinnaity suhstiiuted L-C-O) hewrsdkel optonatly sobstinsed - S evedoalkvi

aptionaly subsitueed |-C O ovedenlkionyl optenaliy substivaed - 10O

hererocvelnadkel, optionally substnoted <L

= Badn

vi g.*-;ma;\.ai!}-‘ substitgted 30

Catkowy, opnionathy subsiituied - -0 -C famine, optienastly st wtend Ll

O etioylamins. optinnally substitated -1-Ce-Cs anvl opiionally substitated -L-CeCs

heterparyt,

4
I} N L~ fd B
R N R
¥ . Y1 ) 1

— \Y

ay

ogen, batoger, cvans, mro, a7 least one s aoid, g peptide, a

i;pscé. i ;3'?3<‘~s;xh-'»iz;1i<§. a ghvooside, & nuekeossde. ¢ nacleonde, sitgonucientds, polvethvione

-osubstitnted -L-O-Croalioe], eptionaihy substinued Lo

alkvl opionaly sehsthued 1O -0 alliond opiionally substiteed 1

aptoral by sabstinaied L-00-Ccharercatiyl oprivmaliy substisned <L -CoC- evulanliv,

aptemathy substivaed [-U00 oyeloatkenyl optionatly substieied -0

heteroeyoleatkyl optionaily substted -L-C -0 haloalkyl optiomally substitoted -

Cyatboxy, optonally sehstitated -1 -Cy atkylamine, eptionally subsutwed - L-di-((-
Coalkylamine. optionally substituted -1-C3-Carel. optienaliy substituted 21O

heteroand,

Y

H },/ \f'
E

/‘W*;:,/Y /‘i"f";,/o "\‘Y "m}\ /\Y ,J'\};‘ /)‘\/

1 Yt

oy

s Rvdrogen, haloger, cvano, mire, at lowst one amine acid, s pepride, a ipid. s

phosphoipd, o ghveoside, & naciewside, a nuckend

2, oligpmclectide, polvethvlene ghoeol
EAOH-ESHL-L-NHL substiteted -1 -C-Ch alln], optionally subsyituted -L-0-C alkovd

wi,

optivnally substituied L-Co-Cyalienyvh optonally substituted L-C-Caalkvnyt, optonally

substitnied L-Ca-Cs heteroalk vl aptiogally substnated -1-C -G oycloalind, opdonally

substnuted 1-C-Cs evsloathenvh optionally substitwed L0 €

derocycioalloyvi,

epiotally suhstitwied OO haloalod aptienally substitpted -L-C-Cy alioxy,

cptionally substtwied L-CeCaliorlanine, opeonedty subsiiinted 180 -Coatkvlamine,

estivnadiv sebsnruied < sevl optemally substtited -L-Ca O heerourl

o /V\WQ Ny

¥ ‘;u

whwrain Loty a bond, {04
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vl b Dor 3

Yoas CHE O

o COOLL SO OSOLHL GS(0,NHL, PEOWDH Y. OFiGHOH k.
OPEMOHIOC i) of NY Y Y wherein
¥©and v

ve vach mdependently bydrogen or methyls or
Y and v are ke together with the marrogen o which they are artachend 1o form
a five o iy memvhered ring that optienally contang an oxveen atom of a
secomd mEogen aton apd
Y7 iz an aleciron paic o1 an oxvgen stem.
BT

n s {r 5 TN or [

VR ther at feast one of R K™ amd R s mon hvdpogen:

and wherein f B

B s KL bewer aliog), lower alkenyd or lover alonvl;
RTR R and B are independontty selected from HFLOL Br, | methyl, ethyd, neprapyl. -
P K E ; Praps
propyl. substitsted methyl, substituted ethvl sabsituted nopropyd, substiioted i-propyl

cveloproy

eveloburvi,

Jopentyl, CFo CHE L CLEF . NH L NHR' NRRTGRSRY Cronde,

CULEL wsakt of CROGHL GO COMM CONHET CONRRY . SO 3 salt of SOHL S00LR0

SN, STORNHRL SOLNREY and or a haerooyaie, wharein

s HL O, catkel substitated O alkvb wherein sid sebsiients are selected from CFLL O3

00, < aliey], COUIL COOC, L atkl, MM NBC,, afkod, N0, allniC

Cooealiel, anyi

ar & heierouyle:

B MOy aiiod sebstttmied Conalked wherein said subsiuuens e

3 O O
OC L aikyt, COC palkel COOM, COOC, y atkorl, NEHG NHO, L allosd NoC 5 adlodi,
CONHC, -« sl anvt or g heterovyele or

R and B egather with the mitrogen stom i which they are atached frrm 2 3- 3 er be
mambered heteroovelic ring:

of a mewabalhite, pharmaceuncally accepiable saft solvate, exter, tomer of prodreg thereof,

The meihod of clom &1 wherem the condirion s gous, a recurrent gous attack, gonts artheitig,

Rvperuricaenua, lypenemsion, o cardwvaseular disease. corenary beart disease, Loseh-Nuhor

svimirome. Keble

cegmiller syndrome, Kidney disease. Ridney stones, ndney future. joam

&
5
=
e
=

mitwmmation

crparmthyroudiant psoriass, sarcondosis,
¥ 3

hypovantinneguanme phosphoribosyites

e CHPRTY deficioney or & combnation thereof,

a3 The method of clate 61 wherein the condition 18 goul.

nd The method of claim 81, forther comprising adminmstering a secomd age effective for the
treatment of the gont

IR The method of claim o4, wherein the sevond agont s a URAT 1 ishitiwor, w santhine oxidise

nhibsor. a xanthine debvdrogenase, o xambine sudoreductase mbibnor ar combmations thereol,
Hf The method of claim 84 wheremn the second agent is allopannod, febwsostal, FY X037 or

comibrinanons thereot
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R, A mathod of freatng or prevenming cancer which alse mamtains wie and levels at protreaimen
fevels or causes s deoresse 1o wric acid kevels, comprinmg adminitering:
arap effoctve amount of un anncencer agont;
b aure acd jevel mantarimng of [oweting amount of!
Ly a sompows] of fopmuda (U or

123 a compound of formuda (1, wherem the compound of foemds (15 s @ 3-subsnnued-

S-bromn-d-(4-cyclopropyinaphthaten - Dol U T dvrmzole whereln the suhsioue

at the Jepumition s R or
tith a compound of formada 15 or

tivy g combnaton thereodt

formuda (1

NH. Nopasneliy subsiinsed aliodt, NCIOPoptomalh substituted alkvl) or

MO B L NH methy

ethvh mepropyll Cproped optonally subhssinded methn, optionaily

subststpted ethel, opuonally sehsttwed sopropyl optionally substiteted fpropel, CFL CHE . or

hetereroms sehecied em N, S and O

Fectud from the group ¢

sisting of (al (b (o) and (dy

(u} i te} iy

wteyeng

o = represents @ carboncarbon singde hond or a carbon-carbor doubile bond;

£ and OF are indepeademity selected fom N and CH;

R ie methyl. ethy, propyloeprope b cclopropyl Svelobuidd evclopentyi. cvelohexvl or

cveiopropyimethyl,
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EY R and R are independently seieceed from HF L CL B CHa OF L CFML OF ML othed, -

propyl, cyciopropyi methox v, O OCTF WH; and NTICH &

B0 CL Be. L CT. OF . msthoxy. proaesl ovclopropyd, e buvi, evelobuivi o meteels and

EYORY R and B are independentdy H or methvl:

A, -5CHA

SEHACENRY -SCH - etrazod

i j{_

OIPNFIOH, -SCH-Cr= O alkwb O =0 wm=

{3 bk O - THOR™,

CH (- NERR

L O
SCH OB

=

Sin ORYSRYONRTR™ . ar least one anumo scid. a peptide. a fipid, a phospholimd. a gveosidi, a

nacleosde, 3 nucleatide. alizomuclonnde. palvethvlene ghveal, or o combinanon thereol.

wireren

R s substiputed OOy alkvh opiwmaity subsunsed Co-O aflvl opuionally substitured

hateroathy

aikvl opuonaliy substiuied bBeternoy

k.
vptiemally subsuiated aovt or optionally subsiinaed beteroarsd or

R is a pharmaceuticaihy seeptable vationn or

R s ORI R

B bedrogen, apionafhy subadined CoCy alkyt optionatly substhuted beteraalkyd,

eptienally subsututed cvcloatkyl opronally substnned bewrocvdioaikyl optionally

subsstituted arvd oprionally substituted betarnarvi or

REWRPILRY

i Bydrogyn, optonally substtuwed alloy], apdonalhy subsinoted herercalkvl optionally
sgbatinted cyeloatiod nr optionally substituted heterooveloalky!; and

B o hydrogen, opuonelly substtuted alkyl optionatty sebsunsed beteroadiovl optonaiv
sebatiuted cveloalhyl or optionally substitied hererae veloatks), or

B s - CIR RN LYY whersie

i RY 1 independenity hvdrogen. haiogen, cvano, sirn, al loast sne apnos acid, a peptide. s

pd, s phospholipid. a gheeoside, a neeleoside. s nuclectide. oligomacleonide. polvethylene

glyeol -L-OF L -1-SH, -L-NH G substtoied <L-C O aflod], optionally substiited ~1-C -0

alkyl. eptionally substituted L-C-Coatheny?, optionstly substnued L-Co-Coathoenyl

cptionaliv substituted L-C.-Cl beteroabiovl optiosally substined -1 -CoCs cveloalhvi

sprtonally wubatituted -0 cveloalRera L optionathy subsnnged <O o0

heteroeyeloalkel, opticnaiby subsunned -L-C-C hudeativl optionally substiteted -L-O4-

s alkony. opuonally substtmed -L-0-C) alkvdanime. optionaliv substituted - L-di-(()-

£

Coalhvlmmne, optionally subsnnged -1

canvl opnorediy substrared 00

o gon b
heteroary.

N
/1“7;;/\/ A \ Oy —‘ﬁ‘;—/N‘V”\Y

fpudl 2 phospholipid, &



AL O ESTE BN substituted SO0 alkadl ontionally subsoeated SL-C

< alkomyl optlonaliv substuted L0 -Ceallvnyl

alforl, oporaliy substinuied -
opticnalty substrded L-Co-Cs heteraalyl optionaliv subsied -1-0w O evcloatkyd
opucnally substiicted 1-C-Coeveloalienyl epdonadly subsitoed -L-C-Cs

salkyd, eptinoally substtuted -1 -C-Cy haloalkyd, optionally substingied -1~

hetorooy

Cooatkony, npnionally subsututed 10Oy alkvianune, optionally substitiged —L=ch-1C) -

£ atkovkamine, optionadly substinned ~1-C-Choarvt optionally substinaed 1O

R is bedvogen, balogen, ceano, nitro, at least one amune aoid. a pepude. ¢ hipadl a

pliosphelipid, a gy . nucleotde. obigonucivoude. polyethviens ghvent
SO DAL S LNH substituted -1-0 Oy alkyl optionaily substituted <L -C-C alkvh
optionadly substiteied Loy alkenvl nptomdly subanined 10 2O alhvayl optionallv
substituted L ~Coohgreroalihyl aponally sobsiouted (L-Co O oveloalieol. apuonally

sbstptuted -0 -0 cvclaalkenvl opnonally subssingted - f-CCh beteraeveloatkyl,

aplmaliy substiwed OO baloadioyrl optonaliy substinated 100-€ alkoxy,

aptienaliy subsuised L -CCallvlamine, optemsliy substtaed LW -Chalbyviamme,

aptroenatly solsineed -1 OO anvd optionsily subsiaeed

wherent Lois o bond, ~CUEN 508 o -Sedhe
yors b L 2er

Yoz OFL (Ve COOM L SO OSOH L OSIONH PIOROGH . OPOWOHS,,

v or NYIY Y where

OO O-C, 4 al

o1 oot ot
¥ oand Y are cach mdenondomiy hvidrogon or methvl oy

s

Y oand Y are wken tepether with the mitregen o which they are attached L o
a five or six membered rmg that opuienally Contaims an onyyon MM or &
secomnd mirowen ston and

Y is an electron pait or an oxvgen agm
mis L0034

[T IR TS LN S A TR KA
and wherein i€ R s R TR LRY then at Teast one of R7 R and B is not hvdrogen:
RYis ML toweer alky! Jower alkenst or ooy alhynvls

RTRT Y and R are independently setected from 11 . CL Br. L methyl. etind. spropyl -

propyl, substdused methel subsiiuied eyl subssued seproged substneed Spropyl

ek eh eweloburyl cvclopeniyl, OV CHE L CHAE NEG NHUNRRY OF SR CEORY




COnHL g salt ol OO COOT CONFL. CONHRY CONRRE® SnH. a st of 5

SCORMNEL, STONHRY, SEOWKRRY. andd or g hewroowele, whersin

R BLC s skl sehatineied Cos aliy] wheren sad sabsiituents are sefected from CF O
O alkl COC L sty COOH, TOOC, Calkvl NFLLNTFC, 5 alkwd N Ly atkovtie
afiesdy, CONFIC, 5 skl arvtor a harerooyaie:

Tom CF.. 0H,

Hovlsa,

ahiants 4re s

R H Oy adkvll substinnted O skt whersissaid s
»alkvl OO0, atked CORGEL COOC, 5 alkyl, NFL NHC,

CONELC, allovd are or o heter

and R" mgethor with the nitrozen atem 10 wineh dhey are amached form a4 5 o0 i

b 4w
Vit T

k]

membered heterocve i ring:

or o metabolite, pharmaceuncaily scoeprable salt. sobiate, onter, tawomer or prodrug tereat

coutical corposiien cornprising:

A g

srapeured of formuke () ar

cesnpoursd of femula (T wherem the compound of foomula (Hy v 2 3-subantueed- 5

brommo-d-{d-cvclopropylnaphthalen- T4 H - L 23 triazole wherem the substitaeont &
the -positon is R ar

{111} 2 compound of formula (i or

avi oz combinanon thereot:

XoNORD RY XN RIRY
AN K0 e A B
RN Y R R

7 e N\J,»i\/ R & OH
I

5
|
R®
formaths (13 formgda (1

N O oer NG

Wi O 5050 SIG NH Nroptionalty subatineed athvh). NCIOYopoonalhy subsiined alkyld or
CHyx

Ris HLCL Br, LONHL methvd, ethyl nepropyd, fpropyl, optonath substiied me cthivi, optionatly

sibsstued othvl optionally substtuted r-propad, opionally subsisted prepyi CF CHE L o1

CHLFL
Cand ) are independentty selecred from Hoand lovwer alkyl or ®Yand 1 wgether with the carbon

B
w which they are atched form a4+ 5o domemberad Tine. optionally comtaining 1 or 2

hetersatesns sclocted from NS and O

tny of (2) bl (01 and {dn

B s selectod froms the group can



wherei

- e s represen(s g cashbor-carbon single boud o g

band:

and 4} aroomslependenity selcowed from N oapd CHL

a0 1 . . L -
RY s mothvl othel propsed. fpropyl cvdlopropyl evelobory], cveo

eveloprapybmethvl
RER amd ™ are independent)y setocted from WL FL L B CHL CFy CFHL CFHL othyd e
propyl, cvclopropyvh, methoxy, G OO NH and NROH

B CL Bro Lo OHLL CFo methoxy, Spropyh ovilopropyl serr-bored, cyclobury] or methyls ang

R R R and R e independently H oy metheh:

RY b8 —SCHC O™ SUM tesrazaly), -SOHOr=0NHOM, - SO R =010l O =0 -

SO0 alk v R OCT=O0R ™. - SCH OOl OCHOWR "R or

SOHLCialinde

s OR

13y Fapyth - o, N
RYONESRT L atTeast one wmmn anid, @ peprides s hipid, s phospholipid, & gheanside, @
nucleaside. & nucleotde. elignnucieoatide. pulvethylene vhvol oy o combnnanon thereof,
wherem

R 4 substitoted C,

¢

Cs bl aptiomaliy subsoraied €

o atioyvl oprionedly substined
hewroathyh optonally substivated evoloatioel opsonally substimted heterocveloalkvt
aptivnaily substitoied arvl or optionaly subssuted heterearyh or

o phansaceetically accepable catton: or

R s JORR™LRT

B s hwdreges. optionaity sehstimned OO alky], opionaily substinaied hewroaiiel

optionaiiy webstinted cvelealvl opuonsiiy sabmiinned heteroeveioaliodl apitonaily

subsututed arvl, optionally subsututed heerosevl o

R7 s ORMHR

s hydrogen nptenaily substiuted afloyl, opttonally substiioted heleroalkyl, optionaliy
substtuted cveloalkyl or optionally substitsted heteroeveloathvl, and
W ] . ;
R hedroger, opgondly subsurated ekl optionally substauted heteroalkel opoonatly

subsututed cvalnaliovl or apriocally substitnred neverocy

R

aatkyl or

CRPWRTHRY wherein

civsh RY s mdependently bdrogen, Balogen, cvane, mire at leest one amine sord. s pepyide. &

apfotiond, 3 ghooade s nuclenade. @ nucleonide, oligong

wtsde poleethylens

o L0 LR DN substirated U -O0-Calkvl, opttonaddy suhasted (L0 €

alivl opnnnally substiroted 1o0-O5 athenyl opnematly subattnted 1-Ca-Clalkvnvd



epnonaily subsittwed L-C-Co baeroalio? opromally sibstwted L0 s ovclostiov,

cptronsily subsiiuied L-O-C 0 ovaleslhenvi optonally subsitaied -L-C-

heteveevelsatkyi, optonally substiuted -L-C -0 halealbvll sptionally substted -1

aptionally subsituted -0 -C albvlamine. opuenally snbstivuted - 110

£ galindmming, optionally subssiued -L-C-Cr ared sptionadly subsniuted SL-CoC

heternarvl,

ar
s independenty hydrogen, halogen. cvano, nitro, at least one amisa acid, s pepriide. a
itpid. a phegphelipd. a ghoowde, a nuclsosides n nuclectide, oligonued

O -LSHL

e, polbvethvicae

AL-NEabstited -L-C-Coalksd, optionadly sebsiinied -L-C

alkyl. optiemaliyv substituted 1.-C-Coatkensd, opticasadly sabstiied L-C-Cy alivnyt,
opuonalty substitveed 1-C--Oc heterealk vl opuunaily sobstineed -L-C - O crecloadiovh,

mppsatally sebatinted 1-CcCs cveloalkenyl opuonallv substinaed - L-C-0

heteracyeioatk oty subsntated AC-

setronatly sebainwed -L-C-Cg hale

Craliexy. optionaily subshoated -L-C-O) ativianiine optiooaily subsvtoted - L-d1-(C,-

Coalbvlamine, optionathy substitared 1O arvll opnonally substinaied 1 (

hcwes -'mr\,

et
H i{/"/ g -
4}7‘ Y jﬂ ’;\_ A v ,‘-"{”'};\./N Ty /‘%1/‘%,
1 H 1
N @y N

R™ s hydrogen, halogen. vano. nilre, at feast one annn acid. o peptide. a lipid. a

phosphiniipid, a glveeade, @ nueleostde. 3 nocleonds. shgonuckeoude, palveths

LGB -L-SHL LN substitated -LA

kvl oprionally substinneed RO

apticnally substituted OO alkensl, opnonatly sabsrinaed 1

¢ atkvnyll oprionally

substitsted 1O -O0 howrealthond, optionaihy whaitoed -1 -0

substinted L-C O ovelnalkervl opnenally sabattnuied 1-C-CL hete

optionally substinwed (L-C

s+ hatoabiod, optionaliy su Ay alhonoy,

anpona) iy subsidueed <L CeCralkviapine, A

sonaliy substiuted - - haskvlaming,

aptonalby subsinned <1~

e heteroaryl

wherein bk oo bosd o030 SO0 or SS00y

Nois 01 Ohde, (0

Citdy, QPO
P OF E0-C L alky T or NYTY IV

S aned VU oare cach independenty bdregon or methyi ot
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.

Coenlt ) cecpfel S ns g
and wheros if B as A CERTHRTLLRT then an least one of R7¥UR

Yoand Yoawg wshon together with the nirogen w which they are atached o form

a five or six membered nng that apnon

CONAN B OXVECH Maim o &
seeond TUHITCGRCH A0 i

B ks an eleCiron PIIT o7 & 0N VT Jony

ma (L8 IR 3 8 e TR Gor
BN L
and R is v bovidrogens

R7 s H fower alkyl dower alken ower alkynvh

B

RORRT and R are independentiy selecied from HO V. CL By, [ omrethy], ethyl. n-propl. /-

propyvl, substiteied methvl substiuted cthivl substtuted f-propyi, subsiingted fpropy],

eyl CF o CHES CH-FL NHL NHRUONR'RY, OR' SR, Crinly
C0 M, a saltof COJL CQORYL CONH- CONHR CONRR™. SO a salt of SOH, St
SEORNHL, StORNHR SIORNRR". ary

cvelopropul. cvelobutyl ovelog

@ bisteroosele, wheten

Ros i Colatkvl, substituted O s alky] wherein sd subsisents are selected from CFL OHL
O adkovt, COC L atlot, COOTL CO0OC alkyt, N NFRC L abkvl, NOCy alkad i
sty TONKC, L alked

R'is H. O

Ayt or a heterocyaic:

alkyl, substitwed ) alloed whovem said subsinuents are seleated from €y OH
QC, s atkyl COUalke] COOM, COOC 5 alkod, MU NEIC,  alilopl, NOC, w alkvlys,
CONBC L el arl ora heteroeysle: or

R and R sopether with the nitrogen sroon 1o aduch they are sitached form a 4+, 3 or 6-

membered heeroovehe nng.

or & metabohie, pharmaceutcally acceptable salt, solvaie, ester, wutomer or prodrug thereef: and

vt optionally one or more phamisceutically accepiable carners,

The composition of claim A8,

further comprising 4 second agent ¢ffective fur the treatmen: of the

Eoul

The composition of ol 68, wherein the second agent 15 2 URAT | infibtton & santhie nxdase

mbior. o carhine dehvdrogenase. 3 xanthine oxadoreductase inkibitor, or combinations thereond

‘Fhe compesition of clain 68 wheretn the second sgent s alloparmnl, febusc

Coanbianations the

LEYNAOSY ar

A metnod of redusiog serum urie amd Joveb rn an mdivdunl, comprising sdmimstering:

i a compound of formuta {1y or

(i acompound of formuads (U wherom the compound of formala (1 8 a 3-substitueed- 5+

bromo-<-{d-cvaopropyloaphihelens T IedH- 12 dariarole wharein the substiteent g
the 3-position s - R™ ar
tni) a vempound of farmuls G ar

(v} o combinaaon thereof:

o
e
0



fotrds (1 formpia (11
whetein
N orN

Wois 005, S{OY SO, NH NMontionally substinated albalh N

(G Hopoonadly substmted alkvlor
CH.

127 8 1L CL Br. 1 NEE. methyl ethyvlh s-propyl fopropyl eptionally substoued muthyl, aptiongly
substinred ethvl, opronally substututed p-propyl. optionally substaued fpropyt, CF,CCHF or
CHLF:

R and &Y are mdependentiy selecied from H and fower alkd or B and RY topether with the carbor

gy wihseh they are aitached form a4 5

or f-membered ring, opiionasth contnmng 1 oor 2
heteroatoms sefected from M. S and €

A

R isoselected from the group constsung of dad, by o and (d)

whatein

= - o= represers a curbon-carben sigle hond or 3 carboncarbon doubie hond:

() wad O are independondy selected from M oand CH:

R i meshyl athvl, propyi, i-propyt eyclopropyl. evelobuny], cvelopentsl. svelohex vl or
cyctupromdmethyl

b

e

R and B are independently selected from HFLCL Br, OHy CF G CFHL, OF 3, athl, -
proput, cycleprapyl, methowy, OLL 0T 2 NH, and NHOH

R w CL By, LOHL. OF g methexy. fApropvl cvelopropad, e bu il cvcloburst or mothel, and
RY RY R and 1 are indeperndenty H or methylt

BP i SCTLCeOnR Y, 8CH mebasobvl, - SOTHCT0INHOH. SO -0 b GOk Y
SCHMUT Ol OO0 R 7, - SCHLO - Oaliod-OC=NRYR ™, o -
SCHCiatevhig

RO SRYUONRFET ar loast ong amine acid, # pepinde. 3 ignd. phosphodipod, & phveoside, o
ascleowde. @ mcleoude. cligenuckecitde . polvethviene ghveal, ar o combnaton thereot

whersn
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ARY - . . . < .
1 sebstited OO byl opuonafly substtuted Ce G alkvl optionaily substitned

hetzroalkyvi, cptionalty subsimued cvaloaliod, vpnonsiiy substitned hewrocveloalivd,
aptoneiiy substizied arvd or aphoaady sebstitiled heteroarel: o

K% s a pharmaceutically acoepiable sation: or

R s LORMHRTL

R™ ¢ hydrogen, opitonatly substinsted (0 alkvl aproraily substinped beterosiiod

epetal by substiuwe Il ], opronadly substituted beterocvaloalbyl, opuonally

wibsnnied anvh optionally sebstteted boieroarvl o

R RE

e o

R* s hydrozen, ;',pgé;};mii}' subsritutad pliovl, optionally substitoted horersathyl optionally
substitnted ovelealkyl or opriossih sebsituted bererooveiealbvl and

af
B s hvdrogen. opticnails

optrenaily subsiited heteroallivl, optionalle
subsituted cvcloatiyl or uptonally substituted bererocveloatkvl: ¢
Al < Ahe o b N
R 5s ACRMR™LRY. whercin

eitch R s independently hyvdengen, balogen, cvato. nitro, af loasi one amino aosd, 4 popide. a

hpd. o phosphotipd. a ¢l wde. a nucheesde. a nucleonds, shgnoucteotide, polvethyviene
F I & 3 fhad A

glyeel -L-OHL -L-SHL -L-NHe substituted -1-€0 -0 alkyl optiosially substtnaed 1O
atkyvl opronsily substitored L-Co-Us alkervi optionally subsiwed U-O-C alkvmyd

eptronisthy substitated L-Co-0 beteroaliorl optiomally substiuied 1-C-C ovelosl

aptinnaily substituted L-OU-Cs ovoioatkenvl, opronally substitured 100

rplinnally substituted - -Co-C) hadoalkvl optionally subsritwed 1O

, ¢

Uy abiviaming, opnonatly substied -1 -di-i(-

Catkony, aptogally substituted -1 -

Coaalkylaming, optionaily subsiitiod -L-Co O and, optionally subsritated <1 -CoC o

haterourvl,

\\F/Y ‘_,{?\”,Oxw,’«\,\’ ),("}\w, Ny ﬁ\/\z:/
¥y ] ¥4 ] ¥4 ¥

o ' .

ogen. halogen,

cach R s indopendenty

fnd, a phospholipid, a glyoeside. s nucleoside. a nucleonde, oligemuclectide. pehvethviene

ghveol, -L-OH CLSHL CLNH L substirsted (L -C-C alieel aptionad by subsomwsd <L

Wi 1 -

aikvh optenali

od !

substituted b » alkenvl opnonathy sabsiituted LU0 alkvmedd,

aptenslly subuntuted L-C0C) horecealiond, opsionally substinted <L -CU- cvedoatkvl,

aplieaslly sahariued 1-C-C0 ovelaatkenvh opiionatly substitued -1-C-C-
heteraeycioaliov], opnonally substituied - L-40-C) hafoaliod, aptianally substiteted - ¢ -

Lo alkony, optonally substimurgd CL-C-Cl alkviimne, optionally substivwted - 1 -di-{(

Coalbvlsmine eptionally suhstituted SL-Ca-Cnant optonatty substitted [ -0 o



e

It
i
g

H i
/‘:ﬂ‘\/"\'/ /'{:'S}\-,/‘O‘\//\' Y .-"('?“v" N N v /‘{:’\}‘v/}\\‘
¥ ¥4 . ¥

ar

K7 s hedrogen, hologen, cvano, rotra, at least one amino acrd. o peptide. = heid, o

obowphelipid, & phooside, o noclecside. s nucleonde, oligonacicotide, polvethyt

A O L-SHL-L-NH L sabstauted (E-C - sl opoonadly sebsttiied oL -0-Cu althiel,

pptia iy subsirtuted L-O-C alhenvt optionafly subsitated 10O adhvml aptionally
substingsd L-C--C heteroallo], oprionadly substitoted -L-0-Cr ovddealiy], optionally

winyl, eptionatly subsutwted <10 O beteremyeloalk vl

sobssiied L0 0 owr

aptionally substituted -L-C-C hatoaliord npuonally subsinoted -1 -C4-Cy alkoxy,

aptienally subsuiuted -1 -C-Caalkylaming, eptionally substimuiad ~L-dit-Clalkviamme.

aptionally substitated -L-Co-C aryll eptionally substituied -1 -Co-C- hotoroaryl

H F
4 - ¢ ~ e - A /H\. zJ
A AT Iy AT Ny A

1 ar

wherem L8 a bond, O -S1E0 o -S5O
vimgol Tory,
Yo OHOO¥e COOH SORHLOSOH OSIORNEL PROWOIT., ORI,

OPOUOHEO-Cy . aikv!d or NYTY Y™ swherein

V¥ und v are cach independentdy hydragen or methvl: or
Y oand Y are taken together with the wirogen e which they are attached 1o form
a five or sy membered ring that opuonalby contuins an oxygen atom of &
second mtrogen atnm, amd
¥ is an elecron pait o an oxveen soms
TR CI T
nas L2 LA AT R oy i

ein s R7 i JORTUR™ILE then at least one of B R™ and R®

i

and wii £ ot bvddtogen,

R M lower alivvd, Jower alkenv] or lower alinnh:

RS R

<

SR

R and R are independently selevted Fom 3L F CL Bro L meathvl stinh, sepropad, i

i
shatyl cvclopentel, CFO CHE - CHWGFONTE NUIRUNR'R™.ORL SR CUOnR

propred. substituted merhyvl subsutuied eyl substuned sopropel, substituted s

Y

cvelopropyi, £

COLHL aadt of CORML COORT CONHL CONHRCONRR™. SOH, o sab of SO, SOLRY

SOLNH SCORENHR MORNRR® anl or g haterocsele, wherens

R HOC s alkel, substiteted )L alkyl wherein said substiuents are sefected from OV OH
00 caliod, TOC L aliord COOHL CGOC,  allvl, NHa NI, e, NI alloe O

aibowlh, CONFIC. L albvl anvt o o Bieweroove e




B e L Coativh subsorated O« allovd wheremn smd sebstinszme are

selectad from O, O3
OC L abel COC s alkdl COORHCOOC  albed, N W 5 alkol NoCy alkedb,
CONIC - alkvl, arsd o hewroovele: o

127 amd RY together wih the ntirogen atom 1o which they are antag

membetetd fioterocved

IR

ar a metwholae, pharmaceutcally sotoptable salt solvawe, ester, muemer or prodrug dercod
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