
NOVEL COMPOUNDS AND COMPOSITIONS AND METHODS OF USE 

RELATED APPLICATIONS 

fOOOl] This application claims benefit of U.S. Provisional Application No. 60/990,574, entitled "NOVEL 

COMPOSITIONS AND METHODS OF USING THEM" filed on November 27, 2007, and U.S. 

Provisional Application No. 61 /094,3 88, entitled "COMPOUNDS, COMPOSITIONS, AND 

METHODS OF USING SAME'" filed on September 04, 2008, which are herein incorporated by 

reference in their entirety. 

[0002] Uric acid is the result of the oxidation of xanthine. Disorders of uric aci d metabolism include, but 

are not limited to, polycythemia, myeloid metaplasia, gout, a recurrent gout attack, gouty arthritis, 

hyperuricaemia, hypertension, a cardiovascular disease, coronary heart disease, Lesch-Nyhan 

syndrome, Kelley-Seegmiller syndrome, kidney disease, kidney stones, kidney failure, joint 

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

[0002a] The invention provides the use of a compound in the manufacture of a medicament for 

the treatment of hyperuricemia, wherein the compound has the structure: 

[0002b] The invention provides the use of a compound in the manufacture of a medicament for 

reducing serum uric acid levels, wherein the compound has the structure: 
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or a pharmaceutically acceptable salt, or tautomer thereof. 

or a pharmaceutically acceptable salt, or tautomer thereof. 
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[0003] This invention provides for methods of decreasing uric acid levels in one or more tissues or organs, 

blood, serum, urine, or combinations thereof, of an individual in need of decreased uric acid levels, 

comprising administering to the individual a uric acid level decreasing amount of a compound of 

formula (I), formula (II), or formula (III) or a metabolite, pharmaceutically acceptable salt, solvate, 

polymorph, ester, tautomer or prodrug thereof. 

[0004] This invention also provides for methods of reducing uric acid production, increasing uric acid 

excretion or both in an individual, comprising administering to the individual a compound of 

formula (I), formula (II), or formula (III) or a metabolite, pharmaceutically acceptable salt, solvate, 

polymorph, ester, tautomer or prodrug thereof. 

[0005] This invention also provides for methods of treating an individual suffering from a condition 

characterized by abnormal tissue levels of uric acid comprising administering to the individual an 

effective amount of a compound of formula (I), formula (II), or formula (III) or a metabolite, 

pharmaceutically acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof. In some 

embodiments, the condition is characterized by low tissue levels of uric acid. In further or 

additional embodiments, the condition is characterized by high tissue levels of uric acid. In further 

or additional embodiments, the disorder is characterized by overproduction of uric acid, low 

excretion of uric acid, tumor lysis, a blood disorder or a combination thereof. In further or 

additional embodiments, the blood disorder is polycythemia or myeloid metaplasia. In further or 

additional embodiments, the individual in need of decreased serum uric acid levels is suffering from 

gout, a recurrent gout attack, gouty arthritis, hyperuricaemia, hypertension, a cardiovascular 

disease, coronary heart disease, Lesch-Nyhan syndrome, Kelley-Seegmiller syndrome, kidney 

disease, kidney stones, kidney failure, joint inflammation, arthritis, urolithiasis, plumbism, 
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hyperparathyroidism, psoriasis or sarcoidosis. Is some preferred embodiments,, the condition is 

gout. la some embodiments, the condition is joint inflammation caused by deposits of uric acid 

crystals m the joint. IK further or additional embodiments, fee uric acid crystals are deposited in the 

joint fluid (synovial fluid) or joint lining {synovia! lining). 

[0066] This invention also provides- for methods of treating or preventing hyperuricemia in aD individual 

comprising adininistcriu^ to the individual an effective smoiffit of a compound of formula (I), 

formula (II}, ot formula (HI), or a metabolite* pbannacsuticaliy acceptable salt, solvate, polymorph, 

ester, tautomer or prodrug thereof wherein said amount is effective in lowering the level of uric 

acid. 
i) This mveotioc also provides fat methods of treating or preventing a condition characterized by 

abnormal tissue levels of uric acid its an individual at increased risk of developing the condition, 

comprising administering to the individual an effective amount of a compoaud of formula (I), 

formula (II), or fonmila (HI) or a metabolite, pharmaceutical!)- acceptable salt, solvate, polymorph, 

ester, tautomer or prodrug thereof In further or additional embodiments, the condition is 

polycythemia, myeloid metaplasia, gout, a recurrent gout attack, gouty arthritis, hyperuricaemia, 

hypertension, a cardiovascular disease, coronary heart disease, Lesch-Nynaa syndrome, Kclley-

Seegmiller syndrome, kidney disease, kidney stones, kidae-y failure, joint inflammation, arthritis, 

urolithiasis, pknabism* hjpcsparatiiyroidism, psoriasis or sarcoidosis. Ia gome preferred 

enjbodimeats, the condition is gout In some embodiments, the condition is joint inflammation 

caused by deposits of uric acid crystals in the joint fa. further or additional embodiments., the uric 

acid crystals are deposited in tise joist fhiid {synovial fluid) or joint lining (syxwvial lijiing). 

[0008] This invention also provides for methods treating or preventing of polycythemia, myeloid 

metaplasia, gout, a recurrent gout attack, gouty arthritis, hyperuricaemia, hypertension, a 

cardiovascular disease, coronary heart disease, Lesch-Tvyfcan syndrome, Kelley-Seegnxilkr 

syndrome, kidney disease, kidney stones, kidney failure, joint iafiammaiion, arihritis, urolithiasis, 

plumbism, hyperparathyroidism, psoriasis or sarcoidosis in an individual comprising adrrunisterbg 

to the individual an effective amount of a compound of formula (X), formula (II), or formula (El) or 

a metabolite, pharmaccuticaOy acceptable salt, solvate, polymorph, ester, tautomer or prodrug 

thereof. 1B preferred embodiments, the invention provides for methods of Keating gout comprising 

administering to the individual an effective amount of a cornpmmd of formula (I), formula (II), or 

formula (HI) or a metabolite, pbanaaceaticaily acceptable salt, solvate, polymorph, ester, tautomer 
or prodrug thereof. 

mm This invention also provides tor methods of preventing the formation or reducing the size of 

tophi/tophus in an individual, comprising administering to the individual an effective amount ofa 

compound of formula (I), formula (H), or formula (HI) or a metabolite, pharmaceutically acceptable 

salt, solvate, polymorph, ester, lautotnet ot prodrug thereof. 

[0010] This invention, also provides for methods of decreasing uric acid levels in one or more tic<a>fs or 

organs, blood, serum, urine, or combinations thereof of an individual comprising administering to 

the individual a uric acid level decreasing amount ofa compound of formula (!)r formula (TI), or 



fonnufc (If!) or a metabolite, phannacculically acceptable salt, solvate, polymorph, ester, tautomsr 
or prodrug thereof wherein the reduction in uric acid levels results in a reduction in hypertension or 
cardiovascular events. 

fOOllj This invention also provides for methods of Hearing hypoxantiiiac-guanine 
phosphoribosyltransferase (KFRT) deficiency' in an individual comprisiag administering to the 
individual a compound of formula (I), formula (11), or formula (HI) or a metabolite, 
pbarmaceutically acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof; 

|(KJ12.1 IT. some erabodiiaercts, the methods described aWve tblher conaprise sdsniaastering a second agent 
effective for the treatment of the condition. In further or additional embodiments, the second agent 
is elective in reducing tissue levels of uric acid. la further or additional embodiments, the second 
agent is a nonsteroidal anu-inflammatory drug (NSAEDs), colchicine, a.corticosteroid, 
adrenocorticotropic hormone (ACTH), probenecid, sulfinpyrazone, allopurinol, febuxostat, FYX-
051 (4^5-pyridin-4"-yl-lH-[lf2,4jtrifizol-3-yl)p^idnie-2-carf>oniirile}, or combinations thereof. 

footf] In some embodiments, the methods described above feather comprise administering a second agent 
effective for tie treatment of the condition. In some embodimcBts, the second agent is a URAT I 
inhibitor, a xanthine oxidase inhibitor, a xanthine dehydrogenase, a xanthine oxidoreductase 
inhibitor, or combinations thereof. Is farther or additional embodiments, the second agent is a 
nonsteroidal ami-inflammatory drug (NSAIDs), colchicine, a corticosteroid, adrenocorticotropic 
hormone (ACTH), probenecid, suSfinpyrasooc, aUopurinol, febuxostat, FYX-051 {4-(5-pyridiii'4-
y!-I//41,2.4}trra^l-3-yi)pyridmc-2^HrboiHtriie)> or combinations thereof. 

[O014J Disclosed herein* in certain embodiments, is a. raeshod of nesting a disorder characterized by 
abnormal ant acid levels in blood and/or urine, is some embodiments, the? method comprises 
administering fa) a compound disclosed herein; and (b) a URAT 1 inhibitor, a xanthine oxidase 
inhibitor, a Kanthinc dehydrogenase, a xanthine oxidoredwetase inhibitor, or eombinatiora thereof. 
In some embodiments, the method comprises administering allopurinol, febusoetat, FYX-G51 (4-(5-
pyriGia-4-yl-l£T>[ 1,2,4)triazoi-3-yl>pyridme-2-carbQmtrile), or combinations thereof. 

|90i5{ some embodiments, the methods described herein cotnprise administering a compound of 
formula (I), in further or additional embodiments, the methods described herein comprise 
administering a pharmaceutically acceptable salt of a compound of formula (I). In further or 
additional embodiments, the methods described herein comprise administering a solvate of a 
compound of formula (I). In further or additional embodiments, the methods described herein 
comprise administering a polymorph of a a>mpound of formula (I). In further or additional 
embodiments, lite methods described herein comprise administering an ester ot & compound of 
formula (I). In further or additional embodiments, the methods described herein comprise 
administering a tautomer of a compound of formula (I), In further or additional embodiments, the 
methods described herein comprise administering a prodrug of a compound of fonnuia (I). in 
farther or additional embodiments, the methods described herein comprise admmistermg a 
metabolite ofa. compound of formula (I). ia further or additional embodiments, the metabolite- has a 
structure selected from: 
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X-N Rj R3- P>4-NV^V ,K~*i 

R1 N W-H 

R2 0M R6 

[0O1*| In further or additional embodiments, the metabolite 

HO-^V'0 

- IXX« 
f00I7| In some embodiments, the methods described herais coa^srise administering a compound of 

forraaia. (EX). La further at additional embodiments, fee methods described herem comprise 

adrrpnwaftrmg a pharmaceuticalfy acceptable- sail of a compound of formula (H). ID further or 

additions! embodiments, the methods described herein comprise administering & solvate of a 

compound of formula (II), Is further or additional embodiments, tie methods described herein 

comprise administering a polymorph of a cos^wamd of formula (It). la fyxtbsr or additional 

embodiments, the methods described herein comprise administering an ester of a compound of 

formula (II). In further or additional embodiments, the methods described hensia comprise 

administering a tauiomer of a compound of formuh (2). In further or additional embodiments, the 

methods described herein comprise administering a prodrug of a compound of formula (It). la 

forth er or additional embodiments, the methods described hereia comprise administering a 

metabolite of 8 congxnsad of formula (H). 

[0018] Tn some erobodmects, the methods described herein comprise sdmisistermg a compound of 

formula (HI). la further or additional embodiments, the method? described herein comprise 

administering a pharmaceuticatiy acceptable aait of a compound of formula (HI). In farther or 

add&caal sraboGsnsau, tic methods described herein comprise. adsssinisieriBg a soivaje of a 

compound of formula (III). In further or additional embodiments, the methods described herein 

comprise administering z polymorph ofa compound offorasnia (EI). In further or additions! 

embodiments, the methods described herein comprise adrniOMeruag aa ester of & compound of 

fonmla (El). In further or additional embodisaspis, the methods described, herein comprise 

administering a tautomer of a compound of fomula (HI). In rarthcr ot additional embodiments, the 

methods described herein comprise administering a prodrug of a compound of formula (HI), lis 

farther or additional embodiments, the methods described herein comprise administering a 

metabolite ofa compound of formula fill). 

!9f In some embodiments, the individual is a mammal. In further or additional embodiments, the 

mamma! is a human. In some embodiments, the individual has a disorder characterized- by an 

abnormally 'nigh content of uric acid m the body of the individual. In further or addiriooai 
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embodiments, the disorder is characterized by overproduction of uric acid, low excretion of uric 

acid, tumor lysis or a blood disorder. Is further or additional embodiments, the blood disorder is 

polycythemia ot myeloid xasteptasu. In farther or additional embodiments, the individual in need 

of decreased, serum uric acid levels is suffering from goat, a recurrent gout attack, gouty arthritis, 

hyperuricaemia, hypertension s cardiovascular disease, coronary heart disease, Lesch-Nyban 

syndroms. Kelley-SeegmUler syo drome, kidney disease, kidney stoocs, kidney failure, joist 

inflammation, arthritis, urolithiasis phirabtsm, hyperpara&yroidisiri, psoriasis or sarcoidosis. 

|M2gS In farther or additional embodiments, the uric acid levels are decreased by at least about 5%. LB 

further or additional embodiments, the uric acid levels arc decreased by at least about 10%. In 

fiather or additional embodiments, the uric acid levels are decreased by at least about 15%, In 

further or additional embodiments, the uric acid levels are decreased by a? least about 20%. In 

further or additional embodiment*, the axio acid levels are decreased by at least about 15%. to 

further or additional embodiments, the uric acid levels are decreased by at least sbout 30%. in 

further or additional embodiments, the uric acid levels ere decreased by at least about 40% In 

further or additional embodiments, the uric acid levels are decreased by at least about 50%, In 

further or additional embodiments, the uric acid levels are decreased by at leas? 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 

G.5rag/dL In further or additional embodiments, the blood uric acid level is decreased by at least 

about tmg/dL. In further or additional embodiments, the Hood uric acid level is decreased by at 

least abosst I .Smgi'dL. la. further or additional embodiments, fee blood uric acid level is decreased 

by at least about 2mg/dL. Is further or additional embodiments, the blood uric acid level is 

decreased by at bast about 2.5mg/dL. 

[&021] In further or additional embodiments, the tissue or organ is blood, scrum or plasma. 

\M22] This invention is aiso directed to pharmaceutical compositions comprising effective amounts of a 

compound disclosed herein or a metabolite, pharmaceutically acceptable salt, solvate, polymorph, 

ester, tautomer or prodrug thereof. In some embodiments, the pharmaceutical compositions further 

comprise a phamgicomcsliy acceptable carrier. In some embodiments, the compositions disclosed 

herein contain adjuvants, exapients. preservatives, agents for delaying absorption, fillers, binders, 

adsotbsnts, buffers, disintegrating agents, solubilimg agents, other earners, other inert ingredients, 

or combinations thereof. In some embodiments, the pharmaceutical composition is in a form 

suitable for oral administration. In further or additional embodiments, the pharmaceutical 

composition is in the form of a tablet, capsule, pill, powder, sustained release formulation, solution, 

suspension, for parenteral injection as a sterile solution, suspension OT emulsion, for topical 

administration as an ointment or cream or for rectal administration as a suppository. In further or 

additional embodiments, the pharmaceutical composition is in unit dosage forms suitable for single 

administration of precise dosages. In further or additional embodiments the amount of compound of 

formula 1 is in the range of about 0.001 to about 1Q00 mg/kg body weight/day. In further or 

additional embodiments the amount of compound of fonmla I is sa the range of about 0.5 UJ about 
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50 mg/kg/day. In further or additional embodiments She amount of compound of formula 1 is about 

0.001 to about 1 g/day. In further or additional embodiments the amount of compound of formula 1 

is about 0.002 to about 6 g/day. In further or additional embodiments tfee amount of compound of 

formula. I i& about 0.005 to about 5 g/day, la further or sddstioTial ctnbodiE^tits the amount of 

compound of formula I is about 0.01 10 about 5 g/day. In further or additional embodiments the 

amount ofcotnpoosd of formula I: is about 0.02 to about 5 g/day. Is further or additional 

embodiments the amo-uaC of compound of formula I is about 0.05 to about 2.5 g/day. In further or 

additional embodiments the amount of compound of formula I is about 0. S to about I g/day. In 

further or additional embodiments, dosage levek below the lower limit of the aforesaid range arc 

more than adequacy. In further or additional embodiments, dosage levels above the upper limit of 

the aforesaid range are required. In further or additional embodiments the ootnfsoiind of formula I is 

administered in a single dose, once daily. In further or additional embodiments the compound of 

formula I is administered m stmhipb doses, more than, once per day. ID farther or additional 

embodiments the cowjKKmd of formula I is administered twice daily. In further or additional 

embodiments the compound of formula I is administered three times per day. In further or 

additional embodiments the compound of formula I is administered four times per day. 1B farther or 

additional embodiments tns compound of formula I is administered more thai four tiroes per day. 

In some erabodimeflts, the pharmaceutical composition is for adminisaxstioc to a mammal, in 

further or additional embodiments, the mammal is human. la farther or additional embodiments, fee 

pharmaceutical composition farther comprises a pharmaceutical earner, escipieat aasfor adjuvant. 

In further or additional embodiments, the pharmaceutical composition further comprises at least one 

therapeutic agent 

10023} in some embodiments the pharmaceutical compositions are useful for decreasing uric add levels In 

further or additional embodiments the pharmaceutical compositions are useful for reducing 

hypotension or cardiovascular events. 

(00241 In some embodiments, the pharmaceutical compositions comprise 

i) a compound of formula (I), formula (II), or formula (III) or a metabolite, pbamacctracally 

acceptable salt solvate, polymorph, ester, tautomer or prodrug thereof; and 

ii) optionally one or mors phsrmaceufcicaily acceptable earners. 

\mi5l In farther or addiaocal embodimeats. die amount of compound of foramte (I), formula (II), or 

formula fill) is sufficient to decrease uric acid levels. 

{0026] In further or additional embodiments, the- pharmaceutical compositions comprise: 

i) a compound of formula (I), formula (II), or formula (1H) or a metabolite, pharmaceutically 

acceptable Rail, solvate, polymorph, ester, tautomer or pTodrug thereof; 

ii) a URAT 1 inhibitor, a xanthine oxidase inhibitor, a xanthine dehydrogenase, a xanthine 

oxidoreductase inhibitor, or combination thereof; md 

iii) optionally one or more pharmaceutical] y acceptable carriers. 

10027] In further or additional essbodimsots, the pharmaccurical compositions- cotnurise; 
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i) a compound of formula (I), formate (II), or formula (HI) or a metabolite, pharmaceutically 

scceptablc salt, solvate, polymorph, tstex, tautomer or prodrug thereof; 

ii) aliopuriaoi, febuxostat, FYX-OSI (4-<5-pyndiii-^yi-IH-[lr2,4]cnazol-3-yl)pynditi£-2-

carbowtrile), or coasbinatioas thereof; and 

iii) opiioaally one ar more pharrsaeeuticaJly acceptable earners, 

f0028j Tcis invention, also provides pharmaceutical compositions useful m the treatment of edema and 

hypertension which also maiotaias uric acid levels at pretreatmeat levels or causes a decrease in 

uric gcid levels comprising: 

i) an amihypeneasive agent; 

ii) auric acid level maintaining or foweriag aroooitt of a compound of the formula (Ot formula (II), 

or formula (HI) or a metabolite, phannaccuticaHy acceptable safe, solvate, polymorph, ester, 

tautomer or prodrug thereof; and 

iii) optionally one or more pharmaceutically acceptable carriers. 

10029] This invention also provides pharmaceutical compositions useful m the treatment of cancer which 

also maintains uric acid levels at pretreatoent levels or causes a decrease in uric acid levels 

comprising: 

i) an anticancer agent; 

ii) auric acid level maintaining or lowering amount of a compound of the formula (1), formula. (H), 

or formula (III) or a metabolite, pharmaceutically acceptable saJt, solvate, polymorph, ester, 

tamomsr or prodrog thereof; and 

iii) optionally one or mare: pharmaceutically acceptable carriers. 

J803O} This invention aiso provides phsnaaceutical compositions useful for reducing the side effects of 

chemotherapy in a cancer individual, comprising: 

i) a uric acid level maintaining or lowering ajnount of a compound of the formula (1), fonouia (II), 

or formula (III) or a metabolite, pbarmarcuticaUy acceptable sail, solvate, polymorph, «ster, 

tautomer or prodrug thereof; and 

ii) optionally oae or mors pbarroaceutioaJiy acceptable- carriers; 

wherein said side effects are related to elevated uric acid levels 

flHfirl] kt some embodiments, the pharmaceutical composibons comprise a metabolite of s compound of 
formula (J), formala (II), o-r formula (IS). 

(8£52f In some embodiments, the metabolite has a smicsars selected from: 

and 
|0€-33J Is some embodiments, the metabolite has a structure scteeied from: 



HCTY0 

HNy^ 
Q-^^COOH > A ajjd CI-^^XOOH t 

\mM) In ous aspect, provided is a compound of formula 0), or B metabolite, pharmaceuticaily-accepiable 

salt, solvate, ester, tautomer or prodrug thereof: 

X-N R3 ft* 

R'^N^W-^f0 R5' 

* R^YT 
R6'X^R7 

RS 

formula (I) 

wbsrein 

X is CH or N, 
W is O, S, S(O), S(0>2, NH, N(oplionally substituted alkyi), NC{0){optionaiiy substituted alkyi) of 

CH2; 
R* is H, CI, Br, I, NH2, metfoyi, ethyl, n-prapyl, /-propyl, optionally substituted mstfayl, optionally 

substitated ethyl, optionally substituted n-propyl, optionally substituted i-propyi, CF*. CHF; or 

CH;F; 
RJ aad R7" are independently selected from H and Lower alkyi, or R5 and R"~ together wills the carboa to 

which they are attached form a 4-, $•>, or 6-mectbered ring, optionally coataining 1 or 2 beteroaioxas 

selected from N, S and O; 

R< is H» lower alkyi, iower alksayl or lower alfcynvf; 

R5, RJ, R6, and R7 are independently scSectcd from H, F, CI, Br, I, me&yl, ethyl, n-pnspyl, r-propyl, 

substituted methyl substituted ethyl, substituted R-propyl, substituted /-propyl, cyclopropyl, 

cyciobutyt, cyciopentyl, CF5J CHF2> CH2F, NH2, HHR\ NR'R", OR', SR\ C(0)R'. C02H, a salt of 

COiE, COOR', COMH-i, COKKR\ CQKR.'K", S05H, a. salt of SOjH, S(OfeR\ S(0>>NH2> 

^OhNHR', S(0)2NR'R" , aryl or a heierocycle, wherein 

R isH, Cj,? a&yl, substituted Ct 2 alkyi whsrwB said subsutucMs arc selected from CF3, OH, 

OC,.j aBcyi, COCM a&yl, COOH, C0OC,.; alkyi, NHj, NHCJJ a&y\ N(Cj., aficyiKCi-j 
alkyi), CONHCJ.J a!kyt, aryl or & betsrocvclc; 

R" is H, C(.j alkyi, substituted C;.j alkyi whercia said substituents are selected from CFJ( OH, 

OCw alkyi COCM alkyi, COOH, COOCM alkyi, NHa, NHC,.j alkyi, N(C^ a!kyIKC,.a 

alkyi). CONHCw alkyi, aryl or a hcterocycie; or 

R' aad R* together with fee nitrogen atora to which they are- attacked form a 

4-, 5-, or 6-membered heterocyclic ring; 

R' is selected from the group consisting of (a), (b), (c) and (d): 
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r 
fr*11 

10035) 

IO03TI 

fb) 

represents a carhoc-carbon singk bond or a carbon-carbon doable bond; 

Q and Q1 are independently selected from N and CH; 

Rp is methyl, ethyl, propyl, t-propyl, cyclopropyl, cyclobutyl, cycfopeatyl, cyclohejcyt or 

cyclopropyimetbyl; 

R\ R9 and Rs0 are independently selected from H, F, CI, Br, CKj, CFj, CFH^, CF2H, ethyl, i-

propyl, cyclopropyl metboxv, OH, OCF^, NHZ and MHCHS; 

Rn is CI, Br, I, CHj, CF}, methoxy, /'-propyl, cyclopropyl, Jen-butyl, cycloburyl or methyl; and 

It'2, Ri3, Rf< md R15 are mdependentiy H or methyl. 

IJI sorae erabodunests, X is CR* or N, wherein in R* is H, lower alkyi, or substituted lower alkyi. 

19036) In some embodiments., R2 is (a). It> further or additional embodiments, R5 in fb). In further or 

additional embodiinents, R2 is (c). In further or additional embodiments, R2 is (d). 

In further or additional embodiments, Rp is cyclopropyl. cyciobutyl, cyelopentyi or cyclobexyl. In 

further or additional embodiments, R2, R5 and R!0 are H. Io further or additional embodiments. P.2 is 

(a) and R1" is cyclopropyl, cydobutyl, cyclopcntyl or cyelohexyl. Is further or additional 

embodiments, R3 is (a), Rp is cyclopropyl, cyciobutyl, eyebpeatyt or cyclohcxyl aad R?, R9 and R,B 

are H. 

In some embodiments, X is N. In further or additional embodiments, X is CH. in forther or 

additional embodiments, X is C-tower alley. In some embodiments, W is 0. In further or additional 

embodiments, W is S. to sorae embodiments. Rl is CI, Br, I, methyl, ethyl, n-propvl or /-propyl. In 

some embodiments, R2, R3 aad R." arc H. in further or additional embodiments, X is N; W is O or 

S; R1 is CI, Br or I aad Rs, R3 and R4 are H. In some embodiments, R5 is CI, Br or E. In some 

embodiments, R6 ie H. In further or additional embodiments, R5 ss CI, Br or I end R4 is K. la further 

or additional embodiments, R7TS CO;H, B salt of CO^H or COOR'. Is farther or additional 

embodiments, R1 is COiH, a salt of CG2H or COOR' and R6 is H. in further or additional 

embodiments, R5 is CI, Br or I, R7 is C02H,a9alt ofCOjK or COOR' and R* is H. In further or 

additional embodiments, Rs is CI, R7 is CO?H, a salt of CC^H and R6 is H. In further or additional 

10038) 

lJisH,R<b is CI, Br or I, and 

106395 

embodiments, X is N, W is O or S, R is CI Br i 

R7 is C02H, a salt of CO# or COOR'. 

Is gome embodiments, the cotoptraiid of fonnuta (1) is 4»{2-(S-brotno-4-(l -cyclopropylnaphtBaicri-

4-yfMff-l ,2.4-triazol-3-ylthkj)2ceiamidoH-cMoroi^n2oic acid or a metabolite, pharmaceutically 

acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof: 
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N-N M CI 

0 :G0H 

A 
{(KM#) In some embodiments, fee compound of formula (I) is a metabolite of 4-{2-{5-bromo-4-0 

cyclDpropylnsph1hflten-4-yl)-4H-ls2,4-triBzol-3-ylthio)acCT&raido)-3-chlorobeiG»icacid. 

i 0041] in fur&er 01 additional embodiments the metabolite has a structure selected from: 

[0O42I Ih one aspect, provided is a compound of formal* (HI), or a metaboBie, pbarmaceutjcaJly 

acceptable salt, solvate, ester, tautomer OT prodrug Thereof: 

wherein 

X is CH or N; 

W is O, S, S(Q}» S(0>2, NH, N(optkraaBy swbftituted alkyi), NC(OXopuotintty substituted alkyi) or 

CH,; 

R! is H, CI, Br, I, NX-Is. aiethyl, cfoyt, n-propyl /-propyl, optionally substituted methyl, optionally 

substitated ethyl, optionally substituted n-propyl, optionally substituted i'-propyi, CF^, CHF2 or 

CHjF: 

R3 and R?' art- independently selected from H and lower alkyi or R3 and R5' together with ike carbon to 

which they are attached form 14-f 5-, or 6-membered ring, optionally containing 1 or 2 heteroatoms 

selected from N, S aod O; 

R2 is selected &om the group consisting of (a), (b). (c) and (d): 

X-N R3 R3-

formula (HI) 

R13 R14 

(*) 
wherein 

- - - • represents a caiboa-cartxra single bond or & carbon-carbon double bond; 

Q and Q' are independently selected &om N and CH; 
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Rf is methyl, ethyl, propyl, ^-propyl, cyclopropyl, cyclobufyl, cyelopearyl, cyclohexyl or 

cyciopropyirnethyl; 

K\ R9 and R,D era independently selected from & F. CI, Br, CHj, CF5, CFH^. CF.H, ethyl i'-

propyi, cyclopropyl, mcthoxy, OH, OCF3, NH; and NHCHj; 

Rn is CI, Br, I, CHj, CF3) methoxy, /-propyl, cyclopropyl tot-butyl, cyciobutyf or methyl, aad 

Rn, R13, R54 and R15 are independently H or methyl 

[0043| hi some embodiments, X is N. In other eiEDboduaesits. W is S or 0. 

\ W44] In one aspect, R2 is (a) . lit one aspect, represents a. caibon-carbon 

double bond. In some embodiments, Rp is cyclopropyl. 

|0©45I & some embodiments, X is N; W is S; and R* is CI, Br, I, optionally substituted methyl, CF3, CHF2 

or CHiF. 

IM46} In some erabodimeats, R3 and R3 are not H. la one aspect, R3 aad R3' are H. 

£004*7) In some en&odimenw, R3 and Rr together with fee carf>on to which they are attached form a 4-, 5-, 

or 6-membered ring, optionally containing 1 or 2 betcroatoms selected from N, S and O, In sorae 

other embodiments, R5 and R3 together wife the carbon to which they are attached form a 4-, 5-, or 

6-membersd ring. 

[0048J Is one aspect, provided here is is a compound of formula (11), wherein the compound of formula (II) 

is a 3-TObsamted-5»bTomo-4~(4-cycioprop5toaphfeaieD-i-yl>4K-i>2,4-!Tmzoi£ wherein the 

substituent at the 3-positiaa is -RB, ,or phsrmaceiftically acceptable sail, solvate, or tautomer 

thereof: 

wherein, 

RB is-SCfyCCO)*18. -SCHrtetrazolyl -SCH2C(0)NHOH. -SCH2C(O)0-alky{.0C(-0)R1*, -

SCH2C(sO)0-aIkyl-0C(=0)0R3*, ~SCH*C(K>)0-alkyl-OC(K))>T^* or -

SCH2C(Oalkyl)3; 

R1* is OR7®, SR5\ NR4aR4b, st least one amino acid, a peptide, a lipid, 0 phospholipid, a glycoside, a 

nucleoside, a nucleotide, oligonucleotide, polyethylene glycol, or s combination thereof! 

wherein 

R2* is substituted Cj-Ct alkyi, optionally substituted C5-C1& alkyi, optionally substituted 

heteroalkyl optionally substituted cycloalkyi, optionally substituted heterocycloalicyl, 

optionally substituted aryl or optionally substituted heteroarvl; or 

R2® is s pharmaceutical!}' acceptable cation; or 

R* is -[CCR^KR5^]^; 

is hydrogen, optionally substituted Ci~€j0 alkyi, optionally substituted hetcroalkyl, 

optionally substituted eye balky I, optionally substituted hcterocycloalkvi, optionally 

substituted arvl, optionally substimted heteroani; or 

R* is -[C(Rs*)(R5b)lnR3c; 
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R*e is hydrogen, optionally substituted alkyi, optionally substituted beteroalkyi. optionally 

substituted cycloalkyi or optionally substituted faeterccycloalkyi; and 

R4® is hydrogen, optionally substituted alkyi, optionally substituted heteroalkyl, optionally 

substituted cycloalkyi or optionally substituted heterocvcioallcyl; or 

R4* is 

each R5S is independently hydrogen, faaiogcn, cyaso, nitre, at least one amino acid, a peptide, a 

lipid, a phospholipid, a glycoside, a nucleoside, a nucleotide, oligonucleotide, polyethylene 

glycol, -L-OH, -L-SH, -L-NH2, ssbstituted -L-CJ~C3 alkyi, optionally substituted -L-Q-Cg 

alkyi, optionally substituted L-C^-Cj alkenyl^ optionally substituted L-CJ-C5 alkynyl, 

optionally substituted L-CrCs heteroalkyl, optionally substituted -L-C3-C7 cycloalkyi, 

optionally substituted L-C3-C7 cycloaDcenyi, optionally substituted -L-C3-C7 

heterocycloaikyl, optionally substituted -L-CrC4 haloalkyl, optionally substituted -L-C,-

Ci aikoxy, optionally subsumed -L-CrGs aikylamiue, optionally substituted ~L-di-(Cr 

C^alicylaminc, optionally substituted -L-CrGj aryl, optionally substituted -L-€s-C7 

beteroaryl. 

each Rfe is independently hydrogen, halogen, cyano, nitro, El least ore ammo acid, a peptide, a 

lipid, a phospholipid, a glycoside, a nucleoside, a nucleotide, oHgOGUcieottds, polyethylene 

glycol, -L-OH. -L-SH, -L-NHj. substituted -L-C{-C3 alkyi, optionally substituted -L-C«-Cg 

alkyi, optionally substituted L-C2-Cs alkeayl, optionally substituted L-C3-Cs alkynyl, 

optionally substituted L-C;-C; heteroalkyl, optionally substituted -L-Cj-C? cycloalkyi, 

optionally substituted L-CrC7 cycloalkenyl, optionally substituted -L-CrC7 

betearocycloalkyl. optionally substituted -L-CrC4 haloalkyl, optionally subststuted -L-Cr 

G, aikoxy, optionally substituted -L~Cj-€« alkylamme, optionally substituted-L-di-(Cr 

C«)alkyi&D3tBe, optionally substituted -L-CJ-C7 aryl, optionally substituted -L-C5-C7 

hetsrosryi, 

V1 wy, \ 71 OT ^ 

RJc k hydrogen, halogen, cyano, nitre, at least one amino acid, a peptide, a lipid, a 

phospholipid, a glycoside, a nucleoside, a nucleotide, oligonucleotide, polyethylene glycol, 

-L-OH, -L-SH, -L-NH2, substituted -L-CrC3 alkvl, optionally substituted -L-Ct~G> alkyl^ 
optionally substituted I.-C--C5 alkesyi optional!}' substituted t-C2-C5 alkynyl, optionally 

substituted L-Cj-CU heteroalkyl, optionally substituted -L-Q-Ct cycloalkyi, optionally 

substituted L-Cj-C- cycloaikcnyl, optionally substituted-L-CrC7 hcterocycloalkyL, 

optionally substituted -l.-CfC, haloalkyl, optionally substituted -L-C--C* aikoxy, 

optionally substituted -L-Cj-QaBcylftmiae, optionally substituted -L-di{Cl-C4)aU:yknm£1 
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optionally substituted -L-Cj-C-^ aryl, optionally substituted -L-C«-Cj hetsroarvi, 

wherein L is ft bond, -C{0)-f -SfO). or -S{0)2; 

yi isG, 1,2 or 3; 
V" is OH, OMc, COOH. SQ*H, OSOjH, 0S(0>JNH2, P(OXOH>2, 0P(0){0H)3. 

0?(OXOHKO-C^ aSkyi) or NY'YV; wherein 

Y" and Y3 are each independently hydrogen or methyl; or 

Y2 and Ys are takes together with the nitrogen to which they are attached to form 

a five or six memhered ring that optionally contaiss an oxygen atom or a 

second mitogen atom; and 

Y4 is an electros pair ox as oxygen atom; 

m is 1,2,3,or 4; 
o is 0, 1,2,3,4,5,6,7, 8,9ortQ; 

wherein when R2* is -{C(R5B)(Rii>))40Rk then at least one of R&, R3* and Ri: is sot hydrogen-

|0d<f9| In some embodiments, KSe is at least one amino acid, la some embodiments, R1* is a peptide. Is 

some embodiments, R,s is a lipid. In some embodiments, R,a is a phospholipid. Insonse 

einbodimeats, RlB is a glycoside, In some embodiments, R1* is a nucleoside. In some embodimeats, 

Rla is s nucleotide. In some embodiments, Ru is polyethylene glycol. 

[0050] In some embodiments, Ru is a combiaatioti of one or more groups selected from at least one amino 

acid, a peptide, & lipid, a phospholipid, a glycoside, a nucleoside, a nucleotide, oligonucleotide, and 

polyethylene glycol. In sotas embodiments, the one or mors Ru groups are eovalently linked. In 

some embodiments, the ore or more Rls groups form a conjugate. 

10051! In some embodiments, Ru is OK.is. 

mm In soirte erabodimests, R1* is substituted C:-C4 alky! or optionally sabsdrated Cy-Cto alkyi, In some 

embodiments, R1* is a phanoaceutic&Hy acceptable cation. In some embodiments, R2* is a 

pharmaceutically acceptable cation selected from Li", Na+» IT", Mg^, Ca*' aad a prolonged amine, 

[0053] In some embodiments, R2* is -[CfR^R^LR*; m is 1, 2, 3,4; and wherein at least one of R*\ R*1 

aad R* is not hydrogen. In some embodiments, RS4 is hydrogen. Ra is hydrogen and is sot 
hydrogen. 

10054} In some embodiments, b at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, 

a nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

{0&55J In some embodiments, Ru is SR.3*. ID some embodiments, R" is- opaonaliy substituted C|-Cw alkyi. 
}(KI56| Ic some embodiments, R-" is 

{0057} la so toe embodiments, R3* is hydrogen, Ra is hydrogen and Rk is not hydrogea In some 

embodiments, R* is at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, a 

nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

100581 ID some embodiments, R* is NR*R*. 
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{0059] In some embodiiBefits. R4B is hydrogen. In some embodiments, R4*" is optionally substituted aBcyi 

{OCHsQ} In some cmbodiniEDts, RAb is 4CCR^)(I^jBRic. 

f0«l| la Gome embodiments. R^ is hydrogen, Ra is hydrogen and R5c is not hydrogen. In some 

embodiments, i& at least one amino acid, a pepekb, a lipid, a phospholipid, a glycoside, a 

nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

[0062} in some embodiments, RB is -SCH2C(*-0)R'\ -SCHj-tstrazolyi, -SCH2C(K))NHOH. -

SCH2C(-0)0-alkyl-0C('K))R1*I ~SCK;C(K))0-a]ky!-0C('O|0R^f -SCH2C(~0)0-alicyl-

OC(=<>)NR*R* or-SCH2C(Oa]ky!)3; 

R" is OR1*, NR4*R* at least. one amino acid, a peptide, or a glycoside; 

R2* is substituted Ct-C4 alkyi optionally substituted C5~Clf alkyi, optionally substituted 

heteroalkyL, optionally substituted cycloalkyi, optionally substituted fceierocycloalkyl, 

optioaally substituted sryl or optionally substituted hsteroaryl; or 

RJ| jg a pharmaceutical]}' acceptable cation; 

is hydrogen, optionally substituted Ct*C(o alkyi, optionally substituted heteroaikyl, optionally 

substituted cycloalkyi, optionally substituted beterocyclottlkyi, optionally substituted aryl, 

optionally substituted heteroaryl; 

R4a is faydrogan, optionaliy substituted alkyi, optionally substituted heteroaikyl, opUaoaDy 

substituted cycloalkyi or optionally substituted hecerocydoalkyl; and 

R^ is hydrogen, optionally substituted alkyi, optionally substituted heteroalkyi optionally 

substituted cycloalkyi or optionally substituted hstcrocycloaDcyi. 

[0@63] In some embodiments, RB is -SCKjQ'OJR1*. In some embodiments, Rs is "SCH2C(~0)-at least 

one amino acid. In some embodiments, Re is -SCRsQ^OHysiae. fa some embodiments, RB is -

SCHjC{=0)-g!yco«ide, Ifi some embodirtssnls, RB is ^CHjC{-0)0-gluairoiiide. In some 

embodiments, RB is -SCKr-tetrazolyL In some embodiments, R® is -SCK2C(=<>)NH0H. In same 

embodiments, R.B is -SCH;>C(^)0-alkyl-OC(=0)R3s. In some embodiments, -SCH3C(-0)0-CH2-

0C(«O)P,5e. In some embodiments, RB is -SCH2C(=0P-CH(CHj}-0C{O)R^. In some 

embodiments, RB is -SCH2C(O)<>CKr0C{=0}0P^. In some embodiments, RB is -

SCH:C(-0)()-CH(CHi}-OC(0)ORi'. In one aspect, RE is -SCHAOafcylh. 

j§EN>4| la one aspect, RlB is OR2*, in other aspect, RlB is NR^R4*1. 

{<>665} In one aspect, provided is a method for decreasing uric acid levels in one or more tissues or organs, 

Wood, serum, urrne, or combinations thereof of as individual in need of decreased nnc acid levels, 

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

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

(ii) a compound of formula (II); or 

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

(rv) a combination thereof. 

{0066] In one aspect,, the reduction in uric acid levels reauhs in a reduction in hypertension or 

cardiovascular events. 

14 



mi\ In one aspect, the method comprises administering one or more metabolites of a compound of 

formula (I). 
[0068] to one aspect, the compound of formula (I) is 4<2-{5«bromo^-(l-cyclopropyiraphthafen-4~yl>-4tf-

l ^,4-triaK>l-5-yltHo)acet£iQi4oy-5-chiorobenznic acid or a metabolite, phann&ceutic&liy acceptable 

salt, solvate, ester, tautomer or prodrug thereof, 

|0069) In one aspect, the compound of formula (III) is 2-(5-bromc~4-(4-cycloprcjpyki^>b{}ialet>-l -yI)~4H-

i^,4^2TEZo]-5-yltiiio)aca2tic acid or a metabolite, pharmaceutically acceptable salt solvate, ester, 

tautomer or prodrug thereof. 

100701 In some embodiments, the method comprises administering a compound of formula (HI), or a 

metabolite, pharmaceutically acceptable salt, solvate, ester, tautomer or prodrug thereof, to the 

individual. 

f007IJ Is some embodisaents, tfae method comprises administering e compound of formula (II). wherein 

the compound of formula (II) is a 3,5^iisuhstituled-4-(4-Rt-Eaphtha!sn-] -y 1)-4H-1,2,4-triazo Ic 

whesm the. substitaent at the S-poMtiosi is -R.£ asid the substitaent at fee 5-positios is -RA, or a 

metabolite, pbarsnaceuticaliy acceptable salt, solvate, ester* taatomer or prodrug thereof, to the 

individual. 

10872] In some embodiments, the method comprises administering a compound of formula (H), wherein 

the compound of formula (IT) is a 3-substsmted-4-{4-cycloprc^fy!-Baphtba]£B-1 -yl)-4H-1,2,4-

triazole wherein the substitueat at the 3-position is -RB, or a metabolite, pbarmaceuticaiiy 

acceptable salt, solvate, ester, tautomer or prodrug thereof, to the individual. 

|0073I In some embodiments, the method comprises administering a compound of formula (Q, or a 

jaetaboiiK, phannaccutically acceptable salt, solvate, ester, tautomer or prodmg thereof to the 

individual. 

In one aspect, provided is a method of treating o? preventing a condition characterized by abnormal 

tissue or organ levels of uric acid in an individual comprising administering to the individual an 

effective amount of: 

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

(ii) a compound of formula (B); or 

(iii) a compound of formula (EI), or 

(iv) a combination thereof. 

|0075| In some embodiments, the condition is gout, a recurrent gout attack, gouty arthritis, hypexuricaemk, 

hypertension, a cardiovascular disease, coronary heart disease, Lescb-Nyhan syndrome, Kelley-

Seegmiller syndrome, kidney disease, kidney stones, kidney failure, joint inflammation, arthritis, 

urolithiasis, plumbism. hyperparathyroidism, psoriasis, sarcoidosis, hypftx*r>fbinfr.-gMWT>«>» 

pbosphoribosyltransferase (HPR.T) deficiency or a combination thereof. 

{0C76J Is one aspect, the condition is gout in some embodiments, the method further comprises 

administering an additional agent effective for the treatment of fee gout, In some embodiments, the 

additional agent is allopurinol, febuxostat, FYX-051 {4-(5-p>rtdin-4-yI-l/7-[l,2,4]triazol-3-

y!)pyridin&-2-carbonimle), or combinations thereof. 
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(00771 bi one aspect, provided is a method of treating or preventing cancer which also maintams uric acid 

levels at pietreatmcat levels or causes a decrease is uric acid levels, comprising administering: 

a) as effective amount of en anticancer agent; 

b) a uric acid level marataining or lowering amount of 

(i) a cornpauad of formula (I); or 

(ii) a cotnpouad of formula (II); or 

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

(iv) a combination thereof. 

[0078} In one aspect, provided is a pharmaceutical composition comprising: 

(i) a compound of fonrnih (1); or 

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

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

(iv) a eotnbmation of (i), (ii), and (iii); and 

(v) optionally one or more pharmaceutical!}' acccptabie carriers. 

(00791 seme embodiments, the pharmaceutical composition further comprises allopurinoi, febuxostat, 

FYX-051 (4-{5-pyridm-4-yI-lH-{ I,2,4)triazoi-3-y{>p^dme-2»<aibonjtrile)1 or combinations 

thereof. 

10033] Throughout ihe specification, groaps and substituertfs thereof are chosen by one skilled in the field 

to provide stable moieties and compounds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novei features of the invention are set forth •with particularity in die appended claims. A better 

understanding of the. features end advatK&ges of the presestt invention will be obtained by reference 

to £fae following detailed description that sets forth, illustrative embodiments, in which the principles 

of the invention are utilized, and Ihe sccotspauying drawings of which: 

[§®82] Figure 1 represents serum uric acid (mg/dL) levels 0,3» 7 and 14 days after administering 4-(2~{5-

bromo^"(4-cyci(^)rc^)yliiaphtbaie&-I'-yl)-4H>i^,4-criazol>3-ytthio)acetamido)-3-chlorobeQzoic 

acid, potassium salt in humans at doses of300rog, 400mg or 500mg b.i.d (twice daily) 

(0083] Figure 2 represents serum uric acid (pmol/L) levels 0,3. 7 and 14 days after administering 4-(2-<5-

bromo-4-(4-c5^1o|jropylaaphthaieti-l-yI)-4H-lf2,4-tria2o!-3-ylthio>acetamido)-3-chIoiobeis2oic 

add, potassium salt in humans at doses of 300mg, 40Gmg or 500mg b.i.d. (twice daily) 

S60S4} Figure 3 represents the change in serum uric acid (mg/dL) levels 3» 7 and 14 days after 

administering A-(2<5-bTomcwt--(4-cyciopn3pyinaphti)aien-l ,2T4-tri&zol-3-

ylthio)»cetaimdo>-3-ch3orobenzoic acid, potassium salt in hujraans at doses of 3Gf)ntg, 400m^ or 

500mg b.i.d. 

(<M)85{ Figure 4 represents change in serum uric acid Qunol/L) lewis 3. 7 aad 14 days after administering 

4-(2-(5-bromo^^4-<rwlcfifopykiapteijalen-l -yl>4H-1 Jl>4-!riajoS-3-y!thio)^ssamido)-3-

chlorobenzoic acid, potassium salt in harness at doses of 300nsg, 400mg or 5(H>mg b.i.d. 
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{0086| Figure 5 represents change is serasn uric acid Qxmol/dL) levels by treatment day after administering 

4-<2-<5-bromo-4-(4-cyclopit)pylsaphtfa2len-l -yl)-4H-l t2,4-triazol-3-ylthio)acetamido}'3-

cblorobenzoic acid, potassium salt m humans at doses of 30Gmg, 400ing or 5G0mg b.i.d 

[0087] Figure 6 represents the increase to daily uric acid output following oral administration of 2~(S-

bromo-4-C4-cyc}opropyiaaph4halcn-1 -yl)-4H-l,2,4-triazcl-3-ylthiQ)acetic acid solution. 

BETAILEB BESCRIPT108 OF THE INVENTION 

[Oe§@I Use novel features of tbe invention arc set forth with particularity in the appended claims, A better 

understanding of the features sad advantages of the present invention will be obtained by reference 

to the following detailed description that sets forth illustrative embodiments, in which the principles 

of tbe invention are utilized 

10089} While preferred embodiments of the present invention have been sbowa aad described herein, it 

wilt be obvious to those skilled iii the art that sacb embodiments are provided by way of example 

only. Numerous variations* change^ and substitutions will now occur to those skilled is the art 

without departiag from tbe isvsatioc.. It should be uadsratood that various dtsnaatives to the 

embodiments of die invention described herein may be employed in practicing tbe ioveotiou. It is 

intended that the following claims define tbe scope of the invention Kid that methods and structures 

within the scope of these claims and their equivalents be coveted thereby. 

|0S90] The section headiags used herein are for organizational purposes only and are sot to be construed as 

limiting the subject matter described. 

Certain Chemical Terminology 

[O091| Unless defined otherwise, all technical and s-icntific terras used herein, have ihe same meaning as is 

commonly understood by OIK of skill in the art to which tbe daisied g&bject matter belongs, to the 

event that there is a plurality of definitions for terms herein, those in this section prevail. 

J0092] l! is co be understood that the foregoing general description and the following detailed description 

are exemplary and explanatory only and are not restrictive of any subject matter claimed In this 

application, tbe sse of the singular includes the plural unless specifically stated otherwise. It must 

be noted that, as used in tbe specification and the appended claims, the singular forms "a", "an" acd 

"the" include plural referents unless tbe context clearly dictates otherwise. It should also be noted 

that use of "or" means "and/or" unless stated otherwise. Furthermore, use of tbe term "ix^ludiag0 as 

well as other forms, such as "include", "includes", and "included" is not limiting. 

}0093| Definition of standard chemistry terms may be found in reference works, including Carey and 

Sundbcrg "ADVANCED ORGANIC CHEMISTRY 4TH ED." Vols, k (2000) and B (2001), Plenum Press, 

New York. Unless otherwise indicated, conventional methods of mass spectroscopy, NMR, HFLC, 

IR and UV/Vis spectroscopy and pharmacology, within the skill of the art are employed. IMe&s 

specific definitions are provided, the nomenclature employed herein are life standard definitions. 

Standard techniques can be used for chemical syntheses, chemical analyses, pharmaceutical 
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preparation, forrauktba, and delivery, and treatment of individuals. Reactions and purification 

techniques can be performed e.g., using kits of manufacturer's specifications or as commonly 

accomplished is tbe art or as described herein. The foregoing techniques aad procedures can be 

generally performed of convomosal methods well knows ia the art and BS described in various 

general and more specmc references that are cited and discussed throughout the present 

specification. Throughout the specification, groups and substituents thereof am be chosen by one 

skilled ia die field to provide stable moieties and compounds. 

[W94f Where subsiituent groups arc specified by their conventional chemical formulas, written from left to 

right, they equally encompass the chemically identical substituents thai would result from writing 

the structure from right to left. As a non-limiting example, -CH20- is equivalent to -OCHr. 

f&®95] Unless otherwise noted, the use of general, chemical terms, eucfa as though not limited to "alkyi," 

"amine;' "aryl," are equivalent to their optionally substituted forms. For example, "alkyi," as used 
herein, includes optionally substituted alkyi. 

[®096] In some embodiments, the compounds presented herein possess one or more steraoceoters. In some 

embodiments, the sfcereoceater is in the R configuration, the S configuration, or combinations 

thereof Is some embodiments, the compounds presented herein possess one or mare double bonds. 

In some ctEfeodnnente, the compounds presented herein possess one or more double bonds wherein 

each double bond exists in die E {trans} or Z (ctr) configuration, or combinations thereof. 

Presentation of one particular stereoisomer, rcgioisoxner, diastereomer, enantiomer or epirner 

should be understood to include all possible stereoisomers, regioisomers, diastereomcrs, 

es^antiomers 01 epimers aad mixtures hereof. Thus, fee compounds presented herein include all 

separate configurations! stereoisomers, regioisomeric, diastereomeric, enaMiomeric, and epimsric 

forms as well as the corresponding mixtures thereof. Techniques for inviting or leaving unchanged 

a particular stereoceater, and those for resolving mixtures of stereoisomers arc are found, for 

example, Fuiaiss et al. (eds.), VOGEL'S ENCYCLOPEDlA OF PRACTICAL ORGANIC 

CHEMISTRY S.sup.THED,, Longman Scientific and Technical Ltd., Essex, 1991, 809-816; and 
Heller, Acc. Chem. Res. 1990,23. 128. 

[•097] The terms "moiety", "chemical moiety", "group" aad "chemical group", as used herein refer to a 

specific segment or functional group ofa molecule. Chemical moieties are often recognized 

chemical entities embedded m or appended to a molecule, 

[0098] The term "reactant," as used herein, refers to a nucleophile or elcctrophile used to create covalent 
linkages. 

100991 The term "bond" or "single bond" refers to a chemical bond between two atoms, or two moieties 

when the atoms joined by the bond are considered to be part of larger substructure. 

[§0100] The term * optional" or "optionally" mesas that the subsequently described event or circumstemce 

may or may not occur, aad that the description includes instances when?, said event or circumstance 

occurs and instances it), which it does SKJC. For example, "optionally substituted alkyi" means site 

"alkyi" or "substituted alkyT as defined below. Further, an optionally substituted group may be us-

substtoxted (e.g., -€H2CH3>, fully substituted (e.g., -CF2CF3), mono-substituted (e.g., -CH2CHJF) or 
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substituted at a level anywhere in-between fully substituted sad moao-snbstitated (e.g., -CH2CKF2, 

-CH?CF*, -CFJCHJ, -CFHCHF2, etc). It will be understood by those skilled ia the art: with respect to 

any groisp containing one or more substituents list such groups are not intended to introduce any 

substitution or substitution patterns (e.g., substituted alkyi mclucfes optionally substituted cycloalkyi 

groups, which in iura are defined as including optionally substituted alkyi groups, potentially ad 

infiniium) that are sterically impractical and/or synthetically non-feasible. Thus, any sttbsiitucnts 

described should generally be understood as having a maximum molecular weight of about S ?GQ0 

daltons, and more typically, up to about 500 daltons (except in those instances where 

macromolecuiar substituems are clearly intended, e.g., polypeptides, polysaccharides, polyethylene 

glycols, DNA, SNA aad the like). 

[OOI8IJ As used herein, Cj-Cx includes CS-C^CJ-CJ ,.. Cj-C* Byway of example only, a group designated 

as "C]-C<" indicates that there are erne to four carbon atoms in the moiety, i.e. groups containing i 

carbon atom, 2 carbon atoms, 3 carbon atoms or 4 carbon atoms, as well as die ranges C.-Cj sod 

Cj-C?. Thus, by way of example oalv, "Ci-C* alkyf indicates that there are one to four carton 

atoms in the alky! group, is., tlx alkyi group is selected from among methyl, ethyl, propyl, iso-

propyi, n-buiyl, iso-bntyl, sec-butyl, and ?-butyl. Whenever it appeals herein, a numerical range 

such as "1 to 10" refers to each integer in the grvcniwge; e.g., "1 to l&caifoon atoms"' means that 

•die group may have I carbon atom, 2 carbon atoms, 3 carbon atoms. 4 carbon atoms, 5 carbon 

atoms, 6 carbon atoms, 7 carbon Moms, 8 carbon atoms, 9 carbon atoms, or 10 carbon atoms. 

[00102] The term "lower" as used herein in combination with terras such as alkyi, slkenyt or alkynyl, {i-£-

"lower alkyi", lower alkecyl" or "lower alkynyl") refers to an optionally substituted straight-chain, 

or optionally substituted branched-chflin saturated hydrocarbon monoradical having from one So 

about six carbon atoms, more preferably one to three carbon atoms. Examples include, but are not 

limited to methyl, ethyl, n-pespyi isopropyi, 2-methyH-propyl, 2-metfayl-2-propyI, 2-metibyi-l-

butyf, 3-methyi-l-butyl, 2-methyl~3-butyl, 2,2-dimetbyl-i.-propyI, 2-methyl-l-pentyt, 3-methyi-l* 

psntyl, 4-raethyH-peniyl, 2-methyl-2-pcitt}4, 3-methyl-2-pentyl, 4-m«hyl-2-peatyl, 2,2-dimethyl-

1-butyl, S^-dimethyl-l-butyl,. 2-ethyM-butyl, s-buryi, isobutyl, sec-butyl, t-butvl, n-pentyi, 
isopc&tyl. neopenryi, tert-aroy! aad hexyi. 

100103] The term "hydrocarbon" as used herein, alone or in combination, refers to a compound or chemical 

group containing only carbon and hydrogen atoms. 

The terms "heteraatom" or "helero" as used [K^cin, alone or in CQrsbffi&tsoti, refer to an atom other 

than carbon or hydrogen. Heteroatomfi are may be independently selected from among oxygen, 

nitrogen, sulfur, phosphorous, silicon, selenium and tin but are not limited to these atoms, In 

embodiments in which two or more heteroatoms mr- present, fee two or more heteroatoms cm be 

fee same as each another, or some or all of the mo or more helerostoras can each be different from 
the others. 

(@610^ The term "alkyi" as used herein, atone or in combination, refers to sn optionally substituted 

straight-chain. or optionally substituted branched-chain saturated hydrocarbon monoradical having 

from one u> about ten carbon atoms, more preferably one to six carbon atoms. Examples include, 
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but are not limited to methyl, ethyl, c-propyl, isopropyl, 2-methyI-l-propyl, 2-methyI-2-propyL 2-
methyl-1 -butyl, 3-methyl-l-butyl, 2-msthyl-3-butyL 2,2-diroethyl-l-propyi,2-methyl-1-pentyl, 3-
methyl-l-peatyl, 4-raethyi-i~pemyi, 2-methyl-2-pectyi, 3-methyl-2-pentyi, 4-m.etbyl-2~pemyt 2,2-
dimetbyl-1-butyl, 3,3-dimethyl-1 -butyl, 2-ethyH-butyl, n-butyl, isobutyl, sec-butyl, t-butyl, a-
pectyi, isopentyl, aeopentyl, tsrt-amyl aad hexyi, and longer alky! groups, such as heptyl, octyl and 
the like. Whenever it appears herein, a numerical range such as "C;-C<,alky!" or "Cw alkyi", means 
that die alkyi group may consist of 1 carbon atom, 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, 
5 carbon aloms or 6 carbon atoms, although the present definition also covers tbe occorrence of the 
term "alkyi" where no numerical range is designated. 

[OOiMj The term "alkyiene" as used herein, alone or m combination, refers to a diradical derived from tbe 
above-defbsed mcGoradical, alkyi. Examples iaciude, but are not Entiled to raethyieae (-Clir-), 
ethylene (-CHj-CH;-), propylene (-CHICHJCHJ-), isopropylene (-CH(CHj)CHr) aad tbe like. 

{0018?} The term "aikenyl" as used herein, slone or in combimiioa, refers to an optionally substituted 
straight-chain, CM- optionally substituted branched-chain hydrocarbon monoradical having one or 
more carbon-carbon double-bonds and having from two to about tea carbaft atoms, more preferably 
TWO to about six carbos. atoms. The group may be in either them or trans conformation about the 
double bead(s), and should be understood to isxciade both isotaere. Examples include, but are aot 
limited to ethenyl I-propeayl (-CH2CH'®CH2), isopropeuyi [-CCCHifCH,], buwsyl, 
13-butadieayl and the like. Whenever it appears herein, s numerical raage such as "C2-Q alkeayT 
or "Q^ alkenyi"., means that the alkesyl group ussy consist of 2 carbon aiomss 3 carbon atoms, 4 
carbon ajotos, 5 carbon atoms or 6 carbon atoms, although the present definition also covers the 
oecurrescc of the term. "alkenyT where no mijaerical raage is designated 

\mim\ The tens "alkcayicue" as used herein, alone or in combination,. refers to a dimdicai derived from 
the above-defined monoradical aikeayL Examples include, bui are not limited to ettetytene 

the propeaylcne isomers (e.g., aad -C(CE35=Cil-} arsd the like. 
[00109) The term " alkynyl" as used herein, alone or is combination, refers to as optionally substituted 

straight-chain or optionally substituted braached-chaia hydrocarbon monoradical having one or 
more cart»s-csrboa triple-bonds and having from two to about ICQ carbon atoms, more preferably 
from two to about six carbon atoms. Examples iachide, hat are not limited to etfayayi, 2-propynyi, 
2-butynyl, 1,3-butadiynyl and tbe like. Whenever ii appears herein, a numerical range such as "Cr 
C6 alkynyl" or "C^ alkynyl", means that tbe alkynyl group may consist of 2 carbon atoms, 3 catboo 
atoms, 4 carbon atoms, 5 carbon atoms or 6 carbon atoms, although the present definition also 
covers Cfes occurrence of the term "alkynyl" wfaete m numesioal raage is designated. 

I&01IO] The term "aficynylene" as used herein, aicme or ia coajbination, refers to a diradical derived from 
the above-defined monoradical, alkynyl. Examples include, but are not limited to ethynyle&e (-
OsC-), propargylene (-CH2-C«C-) and the like. 

[00111) The term "aliphatic" as used herein, alone or in combination, refers to an optionally substituted, 
straight-chain or branched-chasa, non-cyclic, saterattd, partially unsaturated, or fully unsaturated 
nonaromatic hydrocarbon. Thus, the term collectively includes alkyi, alkenyi alkynyl grou?>s. 
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fO0112! The terms Tsacroa&yl", "heteroslkesy!" sad "heteroalkynyf" as used herein, alone or in 

combination, refer to optionally substituted alkft alkenyi and alkyijyl structures respectively, as 

described above, in which occ or more of the skeletal chain carbon atoms {and any associated 

hydrogen atoms, as appropriate) are each independently replaced with a heteroaiom (t»e. aa atom 

other thao carbon, such as though not limited to oxygen, nitrogen, sulfur, silicon, phosphorous, tin 

or combinations thereof), or heteroatoraic group such as though Dot limited to -G-O-, -S-S-, -O-S-, -

S-0-, =N-N«, -N»N- -H=N-NH', -P(0)r. -0-P(G}r, -P(0>r0-, -S(Oh -S{G)r, -SnH2- and the 

like. 

[0011.3} The terms "haioElkyl", "haloalkeoyr and "faaloalkynyP as used herein, alo&s or is combination, 

refer to optionally substituted alkyi, alkenyi aad alkvayl groups respectively, as defined above, is 

which one or mors hydrogen atoms is replaced by fluorine, chlorine, bromine or iodine atoms, or 

combinations thereof. In some embodiments TOO or more hydrogen atoms may be replaced with 

halogen atoms thai are the s&tne. as each another (e.g. difluoro^eibyl); in other embodiments two or 

more hydrogen atoms may be replaced with halogeo atoms thai are not all the same as each other 

(e.g. 1-chloro-i -fluoro-1 -iodocthyl), Nosi-limiting examples ofhaloaikyl groups are fluoromelhyl 

and bromoctbyl. A Eoa-IimitiDg example of a baloalkeayl group is bromoethcnyl A non-limiting 

example of a aaloalkyoyl group is cMoroethynyl 

[00114] The term "pet-halo" s$ used herein, alone or m combination, refers to groups in which all of the 

hydrogen atoms are replaced by fluorines, chlorines, bromiaes, koines, or combinations thereof. 

Thus, as a non-liimting example, the term "perhaloalkyT refers to an alryl group, as defined herein, 

in which all of tbe H atoms have been replaced by fluorines, chlorines, bromines or iodises, or 

combinations thereof. Anoo-liraitmg example of a perhaloaBcyl groap isbromo, chloro, 

fiuoromstkyi. A aon-limiting example of a pethaloalkenyl group is trichloroetheayi. A non-limiting 

example of a petbaloaSkynyl group is tribramopropyayl. 

[00115J The terra "carbon chain" as used hereto, alone or is combination, refers to any alkyi, alkenyi, 

alkynyl, heteroaikyl, heteroalkenyi or hcteroalkyny! group, which is linear, cyclic, or any 

ccfmbmaxion thereof. If ihe chain is part of a Unker and that linker comprises one or more rings as 

part of the core backbone, foE purposes of calculating chain length, tbe "chain" only includes those 

carbon atoms that compose the bottom or top of a given ring awl not both, and where the top and 

bottom of the riag(s) arc sot equivalent in length, fee shorter distance shall be ased in determining 

the chain length. If tbe chaia contains heteroatons as part of the backbone, those atoms are not 

cafculat&d as part of the casboa chain length. 

(80116) The tenns "cycle", "cyclic*, "ring* and "membcred ring" as used herein, alone or its combination, 

refer to any covalently closed structure, including aficyclic, heterocyclic, aromatic, heteroaromatic 

and polycyclic fused or aon-fused ring systems as described herein. Rings can be optionally 

substituted, Rings can form part of a fiised ring system. The term "merabered" is meant to denote 

the mimbcr of skeletal atoms that constitute the ring, Thus, by -way of example only, cyclohexsme, 

pyridine, pyran and pyrimidine are six-membered rings and cyclopeataue, pyrrole, tetrabydrofuraB 

aad thiophene arc five-cosmbered rings. 
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(001171 The term "fused" as used herein, alone or in combination, refers to cyclic structures in which two or 
more rings share one or more bonds. 

100118} Tbe temt "cycloalkyi" as used herein, alone or in combination, refers to an optionally substituted, 
saturated, hydrocarbon monorsdicai ring, coaiamiag from three to about fifteen ring carbos atoms 
or from three to about ten ring carbon atoms, though may include additional, sou-ring carbon Moms 
as substituents (e.g. methylcyciopropyl). Whenever it appears herein, a numerical range such, as 
"C3-Q cycloalkyi" or "C^ cycloalkyiB, means that the cycloalkyi group may consist of 3 carbon 
alosas, 4 carbon atoms, 5 carbon atoms or 6 carbon atoms, i.e., is cyclopropyl, cyclofeutyi, 
cyelopeatyl or cycloheptyi, although the present definition also covers the occurrence of the term * 
cycloalkyi" where no numerical range is designated. The term includes fused, no r>~ fused, bridged 
and spiro radicals. A fused cycloalkyi may contain from two to four fused rings where the ring of 
attachment is & cycloalkyi ring, and the other individual rings may be alicyclic, heterocyclic, 
aromatic, heteroaromatic or any combination thereof. Examples include, but are not limited to 
cyclopropyl, cyclopentvl, cyclohexyi., decaltsyl, and bicyclo {2-2.1} bepcy! and admiantyi ring 
systems. Illustrative examples include, but are cot limited to llie following moieties: 

The term "cycloalkeayl" as used herein, alone or ia combination, refers to an optionally substituted 
hydroasrboo Boc-aroroa&c, monoradicaJ ring, having one or more carbon-carbon doable-bonds aad 
from three to about twenty ring casfcon atoms, three to about twelve ring carbon atoms, or from 
three to shout ien ring carbon atoms. The tenn includes fused, non-fused, bridged aad spiro 
radicals. A fused cycioalkeayi may coatain from two to four fused rings where the ring of 
attachment is a cycloalkenyl nag, and the other individual rings may be alicyclic, heterocyclic, 
aromatic, hcteraaromatie or any combination thereof. Fused ring systems may be fused across a 
bond that is a carbon-caiboa. single bond or a carbon-carbon double bond Examples of 
eydoaikenyls include, but arc sot limited to cyslohexenyi, cyslopcntadi&nyf and bicycio[2.2.I]hspt~ 
2-ene ring systems. Illustrative examples include, bus are not limited to the following moieties: 

[00120] The terms "alkyclyl" or "alicyclic" as used herein, alone or in combination, refer to as optionally 
substituted, saturated, partially unsaturated, or folly unsaturated nonaroxaatic hydrocarbon ring 
systems containing from three to about twenty ring carbon atoms, three to about twelve ring carbon 

0 
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8lom, or from three to aboui ien ring carbon atoms. Thus, the terms collectvveVy include cydoaSkyl 

sod cycloalkenyl groups. 

i@012.lf Hie terms "mm-aroraatic hetsrocyclyr and "beteroalicyclyF as used herein, alone or in 

combination, refer to optionally substituted, saturated, partially unsaturated, or fully unsaturated 

nonaromatic ring moaoradicals containing from three to about twenty ring atoms, where one or 

more of the ring atoms are an atom other than caxbon. independently selected from among oxygen, 

nitrogen, sulfur, phosphorous, silicon, selenium and tin but are not limited to these atoms. Is 

embodiments in which two or more heteroatoms are present m the ring, the two or more 
heteroatoras can be tbe same zs each another, or some or all of the two or more heteroatoms can 

each be different from the others. The terms iachsde fesed, non-fused, bridged aad spiro radicals. A 

fused non-aromatic heterocyclic radical may contain from two to four fused rings where the 

attaching ring is a aoa-aromatic heterocycle, aad the other individual rings may be aMcyciic, 

heterocyclic, aromatic, beteroaromatsc or any combination thereof. Fused rmg systems may be 

fused across a single bond or a double bond, as well as across bonds that are carbon-carbon, carbon-

hetero atom or hetero atorn-hetero atom. The terras also include radicals having from three to about 

twelve skeletal ring atoms, as we!! as those having from three to about tec skeletal rag atoms. 

Attachment of a non-aromatic heterocyclic subunit to its parent molecule cao be via a heteroatom or 

a carbon atom. Likewise, additional substitution can be via a heteroatom or a carbon atom. As a 

non-limiting example, an imidazolidine aon-aromatic heterocycle may be attached to a parent 

molecule via either of its 2s atoms (imidazolidin-1 -y\ or imidazolidin-3-yl) or any of its carbon 

atoms (imidaaoUdta-l-yi, imidazGlidio~4~yl or imidazolsdisi-S-yi). bs certain embodisxsoafcs, ixoer 

aromatic heterocycles contain one or more csrbonyf or thiocsrbonyl groups such as, for example, 

oxo- and thio-containmg groups. Examples include, but are not limited to pyrrolidinyl, 

tetrahydrofuranyi, dihydrofuranyl, tetrahydrothienyL teirahydropyranyi, dihydropyranyl, 

tetrafcydrolhiopyrsnvL, piperidiso, morphoUnc, ttuomorpholino, thioxanyl, piperazinyt azetidinyl, 

asetacyl, &k*aayl, hoo^ipmdmyf, oxspanyl, Shiepanyl, oxazepinyl, diazepiayi, thkzepinyi, 

1,23,6-tetrahydropyridinyI, 2-pytroimyl, 3-pyrroiinyl, indo&iyl, 2H-pyranylv 4H-pyian.yi, dioxanyl, 

1,3-dioxolaayl, pymolinyl, diihianyl, dithiolanyl, dihydropyranyl, difaydrothienyl, dihydroiuranyl, 

pyrazoIidinyL, imidazoiinyl, imrdazolidinyl, 3-azsbicyc}o[ 3.1 .Gjhexaisyi, 3-

azabicyclo[4.1 .Gjheptaayl, 3H-indoly? and qamolizmyi. Illustrative example of heterocycioalky! 
groups, also referred to as nan-aromatic heterocycles, include: 
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like. The terms also ocludte ail nog forms of the carbohydrates, including but not limited to the 

The term "aromatic" as used herein, refers to a planar, cyclic or poIycycHc, ring moiety havisg a 

deiocalized n.-electro« system containing 4n+2 n electrons, ^>hete n is an integer. Aidsatie rings 

can be formed by five, six, seven, eight, nine, or matt than rase atoms. Aromatics can be optionally 

substituted and caa be caoaocyclic or fosed-ring polycycHc, Hie term aromatic encompasses both 

ail carbon coatainiag rings (e.g., phenyl) aad those rings contahrmg one or more beteroaioms (e.g., 

or m combination, raters to an optionally substituted aromatic 

hydrocarbon radical of six to about twenty nag carbon atoms, and includes fused aad non-fused 

ary! rings. A fused aryl ring radical coststns from two oo four fused nogs where the ring of 

attachment is an aryl rmg> aad tbe other individual rings may be alicyclic, heterocyclic, aromatic, 

heteroaromatic or aav combination thereof. Further, tbe term aryl includes fused am! nots-fused 

rings coataixsing from six to about twelve ring carbon atoms, as weQ as those containing from six to 

fused ring aryl group includes napbthyi, pheaauthrcnyi, aatbracenyl, aruieayl; and a Doc-fused bi-

aryi group includes bipfaenyl. 

phenyleae, 1,4-pbenylene. 1,2-naphthyfene aod the like. 

or ia combination, refers to optionally substituted 

nag atoms is a 

two or more heteroatoms are present in the nag, the two or more faeteroatotss caa be the same as 

each another, or some or all of the two or more lieteroatoms can. each, be different from the others. 

Tbe term heteroaryl includes optionally substituted ftised and non-fused heteroaryl radicals having 
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at least one hsteroatom. The term heteroaryl also includes fused and 1100-fused heteroaryU having 

from five to 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 a carbon atom or a heteroatom. Thus, as a 

ftryft-timifing example, en imidiazole group may be attached to a parent molecule vis any of its 

carbon atoms (imidazol-2-yl. bnidazoM-yl or issdazol-S-yl), or i» nitrogen atoms (imidazol-i-yl 

or imidazol-B-yl). Likewise, a heteroaryl group may bs farther substituted via any or all of its 

carbon atoms, and/or any or all of its heteroatams. A fused heteroaryl radical may contain from two 

to four fused rings where ihe rag of attachment is a betero aromatic ring and tbe other individual 

rings may be alicyclic. heterocyclic, aromatic, hetsroaroniatic or any combination [hereof. A non-

limiting example of a single ring heteroaryl group includes pyrtdyi; fused ring heteroaryl groups 

include benzimidazolyl, quinolinyl, ecfidmyt; and a BOG-fused bi-heteroaryl group includes 

bipyridinyl. Further examples of hetcroaryls include, without limitation, feraayl, thienyl, oxazolyl, 

acridinyi, phenazmyl, benzicaidazolyl, benzosbranyl, fcenzoxazolvl, benzoxhiazolyl, 

bcBzothiadiazolyl, benzoihiophenyl, benzoxadiaxolyl, benzotriazolyi, inudazolyl, indolyl, 

isoxaaolyl, isoquinolinyl, iodoliziayl, isothiazolyl, isoindoiyloxadiazolyl, indazolyl, pyridyl, 

pyridazyl pyrimidyl, pymsnyl, pyrroSyi, pyrazinyi, pyrazolyl, parinyl, phthalaziayjL pteridinyl* 

quiaohnyl, qainazoiinyl, quinoxalinyl, triaajlyl, tetrazolyi, iMazotyl triaanyl, thiadkzolyl and the 

like, and their oxides, such as for example pyndyl-N-oxide. Illustrative examples of heteroaryl 

groups include the following moieties: 

[091261 The team "heteroaryieoe" ss used herein, alone or in combination, refers to a dir&dicai derived from 

the above-defined monoradicai heteroaryl. Examples include, tHit are not limited to pyridinyl and 

pyrimidinyL 

[90I2?| The term "heterocyciyl" as used herein, alone or m. combination, refers collectively to 

heteroalicyclyi and heteroaryl groups. Herein, whenever the number of carbon atoms in a 

heterocycle is indicated (e.g., C,-Q beterocycle), at least one non-carbon atom (the heteroatom) 

must be present in the ring. Designations such as "CrQ, beterocycle" refer only 10 the number of 

carbon atoms ia the ring a&d do not refer to tbe total Giaaber of atoms ia the ring. Designations such 

as "4-6 membcred heterocycte" refer to the total ttassfeer of atoms that are contained m the ring (i.e., 

a four, five, or six membered ring, in which a! least one atom ss a carbon atom, at least one atom is 

a heteroatom and the remaining two to four atoms ere either carbon atoms or hetcroatoms). For 

heierocycles having two or more heteroatoms, those two or more hetcroatoms can be the sasse or 

different from one another. Heierocycles can be optionally substituted, Non-aromatic heterocyclic 
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groups include groups having only three atoms m tbe ring, wfaBe aromatic heterocyclic groups must 

have at least five atoms ta the ring. Bonding (i.e. attachment to a parent molecule or further 

substitution) to a hsterocycle can be via a heteroatom or a carbon atom. 

[00128] The torn "carbocyclyT as used herein, alone or in combination, refers collectively to alieydyl and 

sryl groups; i.e. all eastern, covalentiy closed rmg structures, which, may be saturated, partially 

unsa&Bnated, fully unsaturated, or aromatic. Csrbocyclic rings can be formed by three, four, five, six* 

seven, eight, nine, or more then nine carbon atoms. Carbocycles can be optionally substituted. The 

term distinguishes csrbocyclic from heterocyclic rings in which the ring backbone contains at least 

one atom which is different from carbon. 

[00129} The terms "halogen", "halo" or "isafide" as used herek, alone or is combination refer to fluoro. 

chloro, brosao and iodo. 

[00130] Tbe term "hydroxy* as used herein, alone or its combination, refers to the monoradica! -OK. 

[00131] The term "cyano" as used herein, alone or ia combicahon, refers to ihe monoradical -CN. 

[00132] The terra "cvammethyl" as used herein, alone or is combination, refer? to the mottoradscal -

CHTCN, 

J00133] The term "nitro" as used herein, alone or in combination, refers to tbe monoradical -HOj-

[00134| The term "oxy" as used herein, alone or ia combination, refers to the diradical -0-. 

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

(00136) The term "carbony!* as used herein, slot® or in combination, refers to the dirsdieal -C(=0)-, which 

may also be written as -C(0}-. 

[00137] The terms "earboxy" or "carboxyr as used herein, alone or in combination, refer to die moiety -

C(C>)OH, which may also be written as -COOH. 

£00138! The term "aikoxy" as used herein, alone or in combination, refers to an alkyi ether radical, -O-alkyl, 

including tihe groups -O-aliphatic and -O-carfrccyciyL wherein tbe alkyi, aliphatic and carbocyclyl 

groups may be optionally substituted, and wherein tbe terms alkyi, aliphatic and carbocyclyl are as 

defined herein. Non-limiting examples of aikoxy radicals include methoxy, ethoxy, n-propoxy, 

isopropoxy, n-butoxy, iso-butoxy. sec-burtoxy, tert-butoxy and the like. 

(001391 The term "sulSnyl" as used herein, alone or in combination, refers to the diradical -S(«0)-. 

[00140] The tenn "salfony!" as used herein, alone or in combination, refers to tbe diradical -Sj^O):-. 

{00141) The terms" sulfonamide1', "sulfonamide" and "sulfonamidyl" as used herein, atone or in 

combination, refer to Has diradical groups -Sf*<>}rNH~ aad 

{©0142f The terms "sulfonude", "snlfemido" and "sulfomidyT as used herein, alone or in combination, refer 

to the diradical group -KE-S(=0)r^^H--

|##1431 It is to be understood thai in instances where two or more radicals are used is succession to define a 

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 

radical arylalkyl is attached to the structure in question by the alky! group, 

100144} As vised herein, "3,5-distsbstitutsd 4-(«-Rc-naphthal£n- \ -y\>-4H- \ .2,4-triazok" refers to: 
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[00145] As used herein, "3-sub9tituted-5-broQ»-4-(4-cyclopropylnaphthalen-l-ylHH-l ,2,4-oiazole" refers 

to*. 

1 2 

[00146] Tbe tens "natural" as used herein refers to a group or compound that is present is or produced by 

nature. 

[001471 The term '^maaturaT* or "non-natural" refers to a group or compound that is not present in or 

produced by nature. As "unufcturaT or "non-natural" group or coiapousd is typically produced by 

human intervention. An "unnatural" or "non-natural" group or compound is artificial 

[00148] The term "amino acid" as used herein refers to a group or compound that consists of an amuio 

group, a carbaxyl group, a H atom aad a distinctive R group <or side eh&ta). "Amino acid" includes., 

a-amrao acids, P-tratiao acids, 5-amino acids, and t-amko acids, a-Amino acids consists of as 

amino group, B carboxyl group, a K atom aad a distinctive R group which, is bonded to the a-carbon 

atom. "Amino acid" includes natural amino acids, unnatural ammo acids, amino acid analogs, 

amino acid mimics, and the like. 

[00149] In ooe aspect, die term "amino acid" refers to one of the naturally occurriog twenty amino acids (i.e. 

a-amioo acids), as shown below. Amino acids consist of an amino group, a carbaxyl group, an H 

atosa aad a distinctive R group (or side chain), all of which are bonded to an a-carboa atom. As a 

result of containing three differing groups oa the a-carboa atom, amino acids contain a cbirai 

center, and therefore may exist as either of two optically active enantiamers, the D- aad the L~. 
Naturally occurring acids are found as their £- derivatives. 
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4*» 

KzN^CQOH W^^COOH KjK' MOH KjH^COOH H 

7j<resi m Tryptophan Httttm Prates 

'[©OlSQj In another aspect, tbe amino acid is an "uBnatuiaJ amine acid", "non-natural amino acid", "axoino 
acid analog", "amino acid mimic". "Unnatural amino acid". *aon-natural amino acid", "ammo acid 
analog", "amino 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 
molecule has been modiSed in some way. Such modifications include, though arc not limited t 
side chain variations; substitutions on, OT alterations to, the araino-CH-csrboxyl backbone; D-
cnantiomers; combinations thereof and the li ke. 

Side chain variation c=x> R 

Backbone altersiiofv => HaM'"*s*'CO0H 

Change in chiraiity 
|O0351| These terms also include, but are not limited to, amino acids which occur natuiaDy but are not 

naturally incorporated isoo s growing polypeptide chain, such ass though not limited to N-
acetylglucosaminyl-L-serifve, N-acetylgiiwcwammyl-I^ihreoiime, O-phosphotyrosine and the like, 
Further, these terms also include, bat are not limited to, amino acids which do not occur naturally 
aad may be obtained synthetically or may be obtained by modification of natural naturally 
occurring or non-astera! amino acids. 

(00152] Illustrative examples of side chain variations include though are not limited to, G-r-butyl-serme, 
hydroxyprolioe, 4-chlorophenyklaame, bemoseme, methionine sulfoxide, tfaieayiaiaiime aad the 

£> 
-COOH KjN^COOH H&^COOH K^N^COOH 

D-Sufyf^its WycfsKyprofitss A-ChlcropfcBnylaiantf* Hotrssssriw ^Morsf« sultodde 2-Tfteny» a«nra 

1601535 Illustrative examples of backbone alterations include though are not limited to, p-amino acids 
as p-atemtie, homoproline, alkylatioti of the amino gro\rp, substitution on the a-carbon. atom, 
Uriocarboxyls and the like. 
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H2N'^-'COOrt CK^COOH HNACOOH HJH'SXXW KJN*^C{SK3H 
R R FT ? 

.COOH 

Baf^Alsitne Hcmoproiirae Ammoalt^afiw efcfta-C subsStufion Tfiiocartoosyi 

|®>t§4| A peptide cam be natural or unnatural, aod consists of asaino acids that are linked together. 

terms "natural peptide", "statural polypeptide", "natural protein" aad the- l&e, as used herein, 

a polymer of mtuia! amino acid residues linked by covalcnt peptide bonds, and include amino acid 

chains of any leogtL, including fall length proteins. Tbe teams "unnatural peptide"* "peptide mimic", 

"peptide analog", "unnatural polypeptide", "unnatural protein3 and the like, as used herein, refer to a 

polymer of amino acid residues of any length, including full length proteins, wherein one or snore 

of the maiac acids is as mmamrai amino acid, and ! or herein one or score of the amiao acids arc 

joined by chemical means other than aacurai pq?tide bonds, illustrative examples of Sinking groops 

that can be used as alternatives to the natural peptide bond include, bid arc not limited to ethylene {-

CH^-CK:-). ethynylene (-CH-CH-), Icetotnethylenc (-QKtyCHj- or -CH2C(=0}-), aminometfaylece 

C-CH,-NH- or -NH-CHr), methylene ether {-CKj-O- or -0-CH2-), Oiioether (-CK:-S- or -S~CHr). 

tijioaniide (-C(=S)NK- or --M1-OHSH-. ester (~CC~0)0- OT 0-C(=0», astraaole, tibkzofe end the 

like. 

{001S5J 'Nucleoside" is a giycosylasmae consisting of a xmoleobase (often referred to simply base) bound to 

a ribose or deoxyribose sugar. A nucleoside can be a natural nucleoside or an unnatural nucleoside. 

Tbe Term "natural nucleoside* as used herein refers to a nucleobase bound to a ribose or 

deoxyribose sugar. Examples of these include cytidiae, uridine, adenosine, guaaosms, thymidine 

and iaosme, 

C*5 & *-& < 
HO. "* HO. j HQ. HO. V°7 k~°S V0"? V-°-J 

OH (OH) OH fOH) OH (OK) OH (OH) 
Cyta^s iWS4 

{001561 Tbe tenns "unnatural nucleoside", "nucleoside analog" aad the like, as used herein, refer to a 

mideoside thai is sot one of tbe 6 nucleosides. Tbese terms refer to nucleosides wherein tbe 

fundamental nucleoside molecule has been, modified in sotae -my. Sucb modifications iacluda, 

though are not limited to base modifications, sugar modifications, alterations of tbe linkages 

betweea tbe base aad sugar, me of alternate stereochemistries; combinations {hereof and the libs. 

(001571 The terms "nucleotide", "polynucleotide", "oligonucleotide", "nucleic acid", "nucleic acid polymer" 

and the like, as used herein, refer to deoxyribonucieotkles, deoxyribcnucksasides, riboaucleosides 

or ribonucleotides and polymers thereof in either single- or double-stranded form, including, but not 

I united to, (i) analogues of natural nucleotides which have similar binding properties as a reference 

nucleic &cid and are metabolized in a manner similar to naturally occurring nucleotides; (ii) 

obgonnckotide analogs including, but are no? limited to, PNA (psphdotmcieic acid), analogs of 

DNA used in amisea&s technology (phospborothicates, phosphorosmidatcs, and the like). 
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{001581 Tbe term lipid" as used herein refers to any fel-solubie (lipophilic), naturally-occurring molecule, 

such as &cs, oils, waxes, cholesterol, sterols, fiat-soluble: vitamins (suck as vitamins A,D,E and KL}, 

moQogiycerides. triglycerides, phospholipids, fatty acid, ferry acid esters, aad the like. Lipids can be 

natural or unnatural ia oat aspect the lipid is a fatty acid Fatty acids are saturated or unsaturated. 

Saturated fatly acids include, but are not limited to, lauric acid, myristic acid, palmitic acid, stearic 

acid, arachidic acid. Unsaturated Catty acids include, but are not limited to, paimiioieic uctd, oleic 

acid, linoicic acid, tinoSemc acid, arachidonic acid. 

(06159] Phospholipid" is a type oflipid that is amphspahde. Phospholipids are a class of lipids and contain 

a glycerol backbone, where two of tbe hydroxy groups of the glycerol backbone are esteriSed with 

fatty add (saturated, unsaturated, aatuiai, unnatural), asd the third hydroxy is uacd to form a 

phosphate ester •svith phosphoric acid. The phosphate moiety of the resulting phosphatide acid is 

further esterified with ethaoolanane, choline or serine. Phospholipids arc either natural or unnatural 

Natural phospholipids include, but are not limited to, piasenalogeti, cardiottpin, 

dipaimitoylphosphatidylcholifie, glycea-ophospholipid, glycerophosphoric acid, lecithin, 

iysophosphatidk; acid, phosphatidylcholiae, phosphstidyi^hanolamine, phosphatidylifvositol, 

phosphalidylinositol (3,4)-bispbossphatc, phosphatkJyliaosicoJ (3,4,5)-trisphosphste, 

phosphafidylmositoi (3,5)-bisphosphate, phosphatidylioositoi (4,5}-bisphasphate, 

pbosphaiidyltRositol 3-phosphate, phosphatidyhnosito] 4-phosphats, phosphatidyiiaositol 

phosphate, pho8phatfdylmyo~ino8ho1 tmamosides, phosphatidyiserme, platelet-activating factor, 

sphm^myeUn, spbingosyl phosphatide, "litujahitms phospholipids" conteia a digiyceride, a 

phosphate group, asd a simple organic molecule such as choline but are prepared by imtare. 

1001601 "Glycoside" as used herein refers to a group comprising any hydixjphilk: sugar (e.g. sucrose, 

maltose, glucose, glucuronic acid, and the lake), A glycoside is any sugar group bonded through a 

glycoaidic linkage. Glycosides include natural glycosides and unnatural glycosides. Glycosides 

include asymmetric caibon(s) and esist in L-form or D-form. Natural glycosides preferentially exist 

in the D-form. Glycosides include monosaccharides, disaccharides, aad polysaccharides. Esasiples 

of raorKjsaccharicbs include, but are not limited to, trioses (e.g. glyceraldehyde, dihydroxyacetoae), 

tetroses (e.g. erythrcse, threose. erythruiose). pentoses (e.g. arabmose, lyxose, riboss, deoxyribos«, 

xylose, ribulose, xylulose), hexoses (allose, aitrose, galactose, glucose, gulose, idose, mannose, 

ialosc, fructose, psicose, sorbose, tagatose), heptoses (xaaanoheptaloee, aedobqptulose); octoses 

(t,g. octoiose, 2-ksto-3-dcoxy-mamKvoctonate), nonoses (e-g. sklose). Disaccharide include, bus 

are not limited ro, sucrose, lactose, raaftosc, trehalose, cellobiose, kojibiose, oigerose, isomaltoee, 

j^trebslow;, sophotose, Israhuribiose, gestiobiose, tunwose, matalose, palaUnose, gesttiobiulose, 

maunobiose, melibiose, inelibiulose, ruiinosc, mtinulose, xylobiose. Polysaccharides include 

glycans. Axa-sugsrs are also included within the term "glycoside". 

mM\ The term "polyethylene glycol" refers to linear or branched polymeric polyether points. 

Cermin Pharmaceutical Terminology 
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[00262| Tbe term "patient'1, "subject" or "individual" are used interchangeably. As used herein, tbey refer to 

individuals suffering from a disorder, and the like, encompasses mammals and noti-mammals. None 

of the terms require that the individual be under rlae care and/or supervision of a medical 

professional, Mammals arc any member of Ihe Mammalian class, including but sot limited to 

humans, non-buman primates such as chimpanzees, and other apes aad monkey species; farm 

animals such as cattle, horses, sheep, goats, swine; domestic aaimsls such as rabbits, dogs, end cats; 

laboratory animals including rodents, such as rats, mice and guinea pigs, and the like. Examples of 

aos-mammais include, but are act limited birds, fish, and the !&e, In some embodiments of the 

methods aad compositions provided herein, ihe individual is a mammal. In preferred embodiment, 

the individual is a human. 

{00163} The terms "treat," "treating* or "tre&tmeoV mi other grammatical equivalents as used herein, 

include alleviating, abating or ameliorating a disease or condition or one or CM re symptoms thereof, 

preventing additional symptoms, ameliorating or preventing the underlying metabolic causes of 

symptoms, inhibiting the disease or condition* e.g., arresting the development of the disease or 

condition, relieving fee disease or condition, causing regression of the disease or condition, 

relieving a condition caused by the disease or condition, or stopping the symptoms of the disease or 

condition, and are intended to include prophylaxis. The terms further include achieving & 

therapeutic benefit and/or a prophylactic benefit. By therapeutic benefit is meant eradication or 

amelioration of the underlying disorder being treated. Also, a therapeutic benefit is achieved with 

the eradication or amelioration of one or more of the physiological symptoms associated with the 

underlying disorder such that an improvement is observed in the individual, notwithstanding that 

the individual is Kill be afflicted with the underlying disorder. For prophylactic benefit, the 

compositions are administered lo an individual at risk of developing a particular disease, or to an 

individual reporting one or more of the physiological symptoms of a disease, even though a 

diagnosis of this disease has not been made. 

100164) The terms "administer," "administering", "administration,'1 and the like, as used herein, refer to the 

methods iiaf may fee used to enable delivery of compounds or compositions so the desired site of 

biological action. These methods inchide, but are not limited to oral routes, iruraduodeaai routes, 

parenteral injection (including intravenous, subcutaneous, intraperitoneal, mtramuscular, 

intravascular or infusion), topical and rectal administration. Those of skill in the art are familiar 

with administration techniques to can be employed with the compounds and methods described 

herem, In preferred embodiments, the coaspotrnds and compositions described herein are 

administered orally. 

|00I65] The terms "effective amount", "therapeutically effective amount" or ''pharmaccuticaJiy effective 

amount" as used herein, refer to a sufficient amount of at least one- agent or compotrnd being 

administered which will relieve to some extent one or more of the symptoms of the disease or 

condition being treated. The result can be reduction and/or alleviation of the signs, symptoms, or 

causcs of a disease, or any other desired alteration of a biological system. For example, an 

"effective amount" for therapeutic uses is the amount of the composition comprising a confound as 
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disclosed herein required to provide a clinically significant decrease in a disease. An appropriate 
"effective" amount may differ from one individual £c another. An appropriate "effective" amount m 
any individual case may be determined using techniques, such as a dose escalation erndy. 
The terra "acceptable* as used herein, with respect to a formulation, composition or ingredient, 
means having no persistent detrimental effect on tie general health of the individual being treated. 
The term "pharmaceutically acceptable" as used herein, refers to a material, such as s carrier or 
diluent, which does not abrogate ths biological activity or properties of the compounds described 
herein, and is relatively nontoxic, i.e., the material may be administered to an individual without 
causing undesirable biological effects or interacting in a deleterious manaer with any of the 
components of tbe composition in which it is contained. 

\mm The term "prodrug" as used herein, refers to a drag precursor that, following administration to an 
individual aad subsequent absorption, is converted to m active, or a more active species via some 
process, such as conversion by a 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 invention or a pharmaceutical^ active metabolite or residue thereof. 
Some prodrugs have a chemical group present on the prodrug that renders it less active and/or 
confers solubility or some other property to the drug. Oaae the chemical group 1ms been cleaved 
and/or modified from the prodrug the active drug is generated. Prodrugs are often useful because, in 
some situations, tfaey may be easier to administer than the parent drug. They may, for instance, be 
bioavailable by oral administration whereas tie parent is sot. Particularly favored derivatives or 
prodrugs are those that increase the bioavailability of She compounds of this invention, when such 
compounds are administered to an individual (e.g. by allowing an orally administered compowad to 
be more readily absorbed into the blood) or which cnhaoce delivery of the parent compound to a 
biological compartment (e.g. the brain or lymphatic system). 

{00169] The term "pharmaceuticalfy acceptable salt" as used herein, refers to salts that retain the biological 
effectiveness of tbe free acids and bases of the specified compound and that are not biologically or 
otherwise undesirable. Compounds described herein may possess acidic or basic groups aad 
therefore may react with any of a number of inorganic or organic bases, and inorganic aad organic 
gcids, to form a pharcaaceuticaUy acceptable salt. These sates can be prepared ut situ during the final 
isolation and purification of the compounds of the invention, or by separately reacting a purified 
compound is its free base form with a suitable organic or inorganic acid, and isolating the salt thus 
formed. 

J00170} The term "pharmaceutical composition," as used herein, refers to a biologically active compound, 
optionally mixed with at feast one pharmaceutically acceptable chemical component, such as. 
though not limited to carriers, stabilizers, diluents, dispersing agents, suspending agents, thickening 
agents, ejccipient& and the like. 

100171] The term "carrier" as used herein, refers to relatively nontoxic chemical compounds or agents that 
facilitate the incorporation of a compound into ceils or tissues, 

(001661 
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[001721 Tbe terns "pharmaceutical combination®, "administsring «a additional therapy", "adaunisferiiig an 

additional d^rapeutic ageot" and die like, as used herein, refer to a pharmaceutical therapy resulting 

from the or combating of more than one active ingredient and includes both fixed and non-

fixed combinations of the active ingredients. The term "fixed combination" means that at least one 

of the compounds described herein, aad at leas* one co-agent, are both administered to an individual 

simultaneously ia &e fesrm of a single entity or dosage. The term. "non-fixed comfcmatson" roeaas 

that st least cue of Use compounds described herein, and at least one co-agent are administered to 

an individual as separate entities either simultaneously, coacun-ealiv or sequentially with variable 

intervening time limits, wherein such administration provides effective levels of tbe two or more 

compounds in the b£>dy of tbe individual. These also apply to cocktail therapies, e.g. the 

admmistrstioa of tferee or mere active ingrediefits. 

f00173J The terras "co-administration'', "administered is combination with" aad their grammatical 

equivalents or the like, as used herein, are raesnt to encompass administration of the selected 

therapeutic agents to a single individual, aad are intended to include treatment regimens in which 

the agents are administered by the same or different route of administration or at the same or 

different tunes, la some embodiments the compounds described herein wil! be ^-administered with 

other agents. These terms encompass administration of two or more agents to an animal so that both 

agents arsd/or their metabolites are present in the animal at the same time. They include 

simultaneous administration in separate compositions, administration at different times ia separate 

compositions, and/or administration in a composition in which both agents are present. Thus, in 

some embodiments, the compounds of the invention and the other Bgent{$) are administered is a 

single composition. In some embodisnetits, compounds of the invention and She other agenifs} are 

admixed in die composition. 

[00174J The torn "metabolite," as used herein, refers to a derivative of a compound which ia formed when 

the compound is metabolized. 

mm The term "active metabolite," as used herein, refers to a biologically active derivative of a 

compound that is formed when the compound is metabolized. 

[00176] The term "metabolized," as used herein, refcra to the sum of the processes (including, but aot 

limited to, hydrolysis reactions and reactions catalyzed by enzymes) by which a particular 

substance is changed by an organism. Thus, enzymes may produce specific structural alterations to 

a compound. For example, cytochrome P450 cat&lyzcs a variety of oxidative and reductive 

reactions while uridine diphosphate ghicuronyitransferases catalyze the transfer of an activated 

ghicuronic-acid molecule to aromatic alcohols, aliphatic alcohols, carix>xylic acids, amines and free 

suiphvdryi groups. Further information on metabolism may be obtained from The Phmm&cologica! 

Basis of Therapeutics, 9th Edition, McGraw-Hill (1996). 

Compounds 
1001.771 Described hercm are compounds of formula I, metabolites, pharmaceutically acceptable salts, 

solvates, polymorphs, esters, tautomers or prodrugs thereof: 
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X-N R3 R* 

R^N^W ̂ f0 R5* 
R2 ^0* 

R5X|AR7 
Rs 

formula (I) 

wberem 

X is CH or N ; 

W k 0, Si ${0), S(0)i, KH. N{optioaaL'y substituted alkyi), NC(OKoptsoaally substituted alky!) or 

CH2; 

R1 is H, CI, Br, I, NH2. methyl, elfcyt, n-ptapyl, i-propyl, optionally substituted methyl, optionally 

substituted ethyl optionally substituted n-propyl, optionally substituted /-propyl, CF% CHF, or 

CH#; 
R3 and Ry are independently selected from H and lower alkyi, or R3 and Rr together with the carbon to 

which they are attached form, a 4-, 5-, oc 6-m««*bered ring, optionally coataiaiag I or 2 facteroaioms 

selected from N, S ami O; 

H4 is fi, lower alkyi, lower sSkeByt or lower alkynyl; 

R5, R5", R*, R6 aad R7 are independently selected from. H, Fv CI, Bf. L methyl, ethyl, ̂ -propyl i-propyl, 

substituted methyl, substituted ethyl, substituted n-propyl substituted j-propyl, cyclopropyl 

cyciobutyi, cyclopcntyl, CFj, CHFj, CHZF, NH2s NHR', KTR", OR', SR\ C(0)R', CGjH, a salt of 

COjH, COOR", COKH5I CONHR\ CDmiW, SO3H, a salt ofSOjH, $((>}&, S{0)2>JEa, 

S<0)2NHR', S^^HR-R8, aryl or a heterocycle, wherein 

R' is H, C|.5 alkyi, substituted alkyi wherein said fmbsfetuents are selected from CF3, OH, 

OC,., alky!, COC,.3 alkyi, COOT, COOCbS alkyi, NH2, NHC,.3 alkyi, N(CU3 aBryIXC,.3 

alkyi), CONHCUJ alkyi, aryl or a heterocycle; 

RK is Hv CI..J alkyi, substituted C5.5 alkyi wherein said substituents axe selected from CFS, OH, 

OCw alkyi, COC;,j alkyi, COOH, COOCVj alkyi, KH;, NHCM alkyi, N{Ci4 alky0(CW 

alkyi), CONHC5.3 alkyi, aiyi or a heterocycle; or 

R' and R" together with the nitrogen atom to which they are attached form, a 

4-, 5-, or 6-membered heterocyclic ring; 

Pj is selected frorrs the group consisting of (a), (b). (c) asd (d): 

wherein 

represents a earbon-cafboo single bond or a carbon-car boa double bond; 
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Q aad Q' arc independently selected from N and CH; 

Rp is metbyL, ethyl, propyl, »-propyL, cyclopropyl, cyclobutyl, cyckspeutyi, cyclohexyl ot 

cyclopropyimethyl; 

P.6, andR10 are ajdependetitly selected frtsn H, F, CI, Bi, CH>, CFj, CFHj, CFjH, e&yi, i-

propyi. cyclopropyl, methoxy, OH, OCFj, NH3 sad NHCHj; 

Ru is CI, Br, 1, CH*, CF3, me&oxy, i-propyl, cyclopropyl, ten-butyl, cyclobutyi or methyl; aad 

R12, Ru, R14 and R15 are independently H or methyl 

[00178] In some embodiments, is (a). ID fisrther or additional embodiments* R2 is (b). In further or 

additional embodiments, R2 is (c). ia further or additional embodiments, R? is (d). 

[0OI79J In further or additional embodiments, Rp is cyclopropyl, cyclobutyl, cycbpcntyl or cyclohcxyl. la 

further or addiGwxa] esnbodimeots, R1, R9 aad Ri0 are H, In ferther or additional raabcdimcals, R2 is 

(a) aad Rp is cyclopropyl, cyclobutyi, cyclopenlyl or cycbhexyl Ls forte- or additional 

embodiments, R2 is (a), R? is cyclopropyl, cyclobutyi, cyclopentyi or cydohexyl and R®, R* and R19 

are H. 

[90188} ia some embodiments, X is N. Ia further or additional embodiments, X is CH. In further or 

additional embodiments, X is C-lower alky. In some embodiments, W is O. In ftsrther or additional 

embodiments, W is S . In some embodiments, Rl is CI, Brv I, methyl, ethyl, n-propyl or i-propyl In 

some embodiments, RJ and R* are H. In further or additional embodiments, X is N; W is O or S; R1 

i£ CI, Br or I and R3 and R4 are H Ja some eoibodisB.eB.ts, R3 is CI, Br or I. la some embodime&ts, 

B6 is H. In further or additional embodiroeats, R5 is CI. Br or I and R6 is H. Fn further or additioaal 

embodiments., R' is COjH, a salt ofCOjH or COOR'. In farther OT additional embodiments, R7 is 

CO2H, a salt of COjH or COOR' aad R4 is H, la further or additional embodiments, Rs is CI, Br or 

1, R1 is COjH, a sail of CO^H or COOR' and R6 is H. In ftutbscr or additional embodiments, R$ is CI, 

R7 is COjH, a salt of COjH aad R* is H. In further or additional embodiments, XisN, W isOorS, 

R1 is CI, Br or I, R3 is H, R4 is H, Rs is Ct, Br or I, R6 is H md R* is COjH, a salt ofC02H ot 

COOK 

[00X811 In some embodimeats, the compound of formula (I) is a metabolite ofa compound of formula (I). 

In further or additional embodiments, tbe. metabolite has s. structure selected from: 

(0-0182] la some embodiments, the compound of formula II) is +-(2-(5-bromo-4-( I -cyclopropylnaphthalen-

4-y!)-4^f-lr2,4-triazol-3-yithio)acecaniido}-3-chloK>benzoic acid or a metabolite, pharmaceutically 

acceptable sale, solvate, polymorph, ester, tainomer or prodrug thereof; 

R3 Ry 
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:00H 

[00183| la some embodiments, the compound of formula (T) is a metabolite of 4-{2-(5-broffiO-4-( 1 -
cycIopropyinaphthaieQ-4-yi)-4-tir-lr2,4-triBzol-3-yltiiio)acecamjdo)-3-chioroben2x>ic acid 

[00184] In farther or additional embodiineiits ihe metabolite has s structure selected from: 

AW -y-
fY^\ HO^T° 

HNyV 

A t a^^^cooHt A m& a-^^coon. 

(00185) In one aspect, provided herein m a compound of formula {IE}, wherein the compound of fonrmla (II) 
is & 3,5-disub5iittHcai-4-{4-E.c-nei^ithalesi~ 1 -yl}-4H-1,2,4-triazole wherein the substitusnt at the 3-

position is -R8 and tbe sabstmient at the 5-positioc is -R"\ or pharmaceutically acceptable salt, 

solvate, or tautomer thereof: 

wherein, 

RA is H, CI, Br, I, NKj., methyl ethyl, «-propy3, /-propyl Optionally substituted methyl, optionally 

substituted etityl, optionally substituted n-pmpyt, optionally substituted t-propyl, CFj. CHFj or 

CH2F; 

RB is -SCHjC<-0)R", -SCHrtctrazolyl, -SCH2C(=0)NHOH, -SCBsC^O-al^-OCCK))!^, -

SCH2C(O)0-EBcyl-0C«>)0Rift, -SCH2C(-0)0-alk>1-0C{*O)NR^Rfe> or-

5CH2C(OaBcy])3; 
&5 is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyciobutyl, cyclopentyl, cycfohexyl or 

cyclop-ropy imethy!; 

Ru is OR1®, SR*. NR^R*, at least one atomo acid, a peptide, a lipid, 6 phospholipid, a glycoside, a 
sucSeosidfi, & nucleotide, oligonucleotide, polyethylene glycol, or a combinatioa thereof; 

wfaereia 

R2® ift substituted Cj-Ci alkyi, optionally substituted Cs-Cic alkyi, optsosany substituted 

hoteroalkyl, optionally substituted cycloalkyi, optionally substituted hcterocycloalfcyl, 

optionally substituted aryl or optionally substituted heteroaryl; or 
R2* is a pharmaceutically acceptable cation; 

R24 is -[CIR^XR5"))^: or 
R3S is hydrogen, optionally substituted CrC,e alkyi. optionally substituted heteroalkyl, 

opticsally substituted cycbalkyU optionally substituted hetcrocycloalkyi, optionally 

substituted aryl, optionally substituted heteroaryl; or 

Ru is -[CfR^R^lnR*; 
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R4® is hydrogen* optionally substituted alkyi, optionally substituted, hctcroalkyl, optiooally 

substituted cycloalkyi or optionally substituted betetocycloalkyl; aad 

is hydrogen, optionally substituted alkyi,. optionally substituted betcrcalfcyiv optionally 

substituted cycloalkyi or optionally substituted heterocyclosikyi; or 

is -[QR^XR^R*; 

each. R5* is independently bydrogea, halogea, cyano, astro, at least one amino acid, e peptide, a 

lipid, a phospholipid, a glycoside, s. nucleoside, a nucleotide, oligonucleotide, polyethylene 

glycol, -L-OH, -L-SH, -L-NH2, substituted -L-C-Cj alkyi, optionally substituted -L-€4-C9 

alkyi, optionally substituted L-CVCs alkenyi, optionally substituted L-Cj-Cs alkynyl, 

optionally substituted L-CJ-CJ heteroaikyl, optionally substituted -L-C3-C7 cycloalkyi, 

optionally substituted L-C3-C7 cycloaficenyl, optionally substituted -L-CJ-C7 

beterocycloalkyl, optionally substituted -L-CrC* haloalkyl, optionally substituted -L-Cj-

C* aikoxy, optionally substituted -L-Cj-C* alkylamine, optionally substituted -I^di-{Cr 

C^Blkylamifle, optionally substituted. -L-C3-C7 aryl, optionally substituted -L-C5-C7 

heteroaryl, 

each R5b is iadcpendeftriy hydrogen, halogen, cy&oo, aitro, at least ooe amino acid, a peptide, a 

lipid, a phospholipid, a glycoside, a nucleoside, a nucleotide, oligonucleotide, polyethylene 

glycol, -L-OH, -L-SH, -L-NH2, substituted -L-Ct-C3 aJkyl, optioEaliy substituted -L-Q-G? 

alkyi, optionally substituted L-CJ-C5 slkeayi. optionally substituted L-CrCs alkynyl, 

optionally substituted L-Cr-Cs heieroalkyi, optionally substituted -L-C3-C7 cycloalkyi, 

optionally substituted L-C3-C? cycloalkenyl, optionally substituted -L-C3-C7 

heterocycbslkyl, optionally substituted -L-Cj-C* haloalkyl, optionally substituted -L-Cr-

Ci aikoxy. optionally substituted -L-C--Q alkylamine, optionally substituted -Lrt3i-(Cj-

C^alfcylamine, optionally substituted -L-Q-Q. aryl, optionally substituted -L-C5-C7 
heteroaryl, 

phospholipid, a glycoside, a smclcoside, a nucleotide, oligonucleotide, polyethylene glycol, 

-L-OH, -L-SH, -L-NH2, substituted -L-Cr-Cs alkyi, optionally substituted -L-C<-Cs alkyi 

optionally substituted L-C--Cj alkenyi, optionally substituted L-C2-Cs alkynyl, optionally 
substituted L-CJ-CJ heteroalkyl, optionally substituted -L-C5-C7 cycloalkyi, optionally 
substituted L-Cj-Cr cycbalkcnyl, optionally substituted -L-Cj-C? beterocycloalkyl, 

optionally substituted -L-Ci-C< haloalkyl, optkmliy substituted -L~CrC4 alkosy, 

optionally substituted -L-Ci -C4afkylamme, optionally sub^tuted-L-di(CrC«>iilicyl£niine, 
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optionally substituted -L-C5-C7 aryl, optionally substituted -L-CyC? heteroaryl, 
Y 

-tvY -V Y 
or 

wherein Lisa bond, -C(O)-, -S(O), or -SiOh.; 

y, i»0J,2or3; 

Y is OH, OMe, COOH, SOjH, OSOjH, OS(OkNH2, P(OXOH},, OPCOHOH)* 

0P(0){0H)(0-Cw alkyi) orNYVY4; whercm 

Y2 and VJ are each independently hydrogen or methyl; or 

Y7 and Y5 are tates together wiih the nitrogen to which they aTC attached to form 

J0O1&61 In some embodiments, RA is Br; ami Rc is cyclopropyl. 

|60187| In one aspect, the compound of formula (XI) is a 3-substituted-5-bromo-4-(4-

cyclopropytaapbthaleii- 1 *yl)-4R-l ,2,4-trwole wherein tbe Ruhstsment at tbe 3-position is -&5. 

[00188} In some embodiments, R!* is ai Least one amino acid. In some embodiittents, R!a is a peptide. In 

some embodiments, R5* is a lipid In some embodiments, Rle is a phospholipid. In gome 

embodiments. R<# is a glycoside. In some embodiments, Ru is a nucleoside. In some embodiments. 

Ria is a nucleotide. Ia some embodiments, Ru is polyethylene glycol 

160189) la some embodiments, Ru is a combination of one or mors groups selected from at least one ami.no 

acid, a peptide, a lipid, a phospholipid, a glycoside, a nucleoside, a nucleotide, oligonucleotide, and 

polyethylene glycol. In some embodiments, the one or more Rlfl groups are covalcntly linked. In 

some embodinseats, tbe one or moreR1* groups form, a conjugate. 

I&019OI ID some cmbodimests, RiB is OR25. 

100191J In some embodiments, RiB is substituted C;-C< alkyi or optionally substituted C5-C1© alkyi. In some 

embodizoents, R^isa pharmaceutitally acceptable cation. In some embodiments, R24 is a 

pharmaceutically acceptable cation selected from Li', Na\ K*, Mg"~, Csf* and a protonated amine. 

{00192] la some embodiments, RJ* is -[C(R^KR5b)]»Rk; is 1, 2, 3,4; and wherein at lease one ofR5*, R* 

and Rfc is not hydrogen. In some embodiments, R5* is "hydrogen, R* is hydrogen and RJe is not 

hydrogen. 

{001931 Is some embodiments, Rfc is at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, 

a nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

[00194} In some embodiments, RlB is SR3\ Is some embodiments, R*8 is optionally substituted Cj-C10 alkyi. 

|00i95} In some embodiments, R3® is -[C(RSa)<R5b)lftRii. 

a five or six raetnbered ring that optionally contains an oxygen atom or s 

second nitrogen atom; and 

Y4 is an electron pair or an oxygen atom; 

mis 1, 2, 3,or4; 

nisO, 1,2, 3,4,5,6,7, 8f9orl0. 
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{001961 Trt some embodiiiaeiita, R5e is hydrogen, R5b is hydrogen and R5c k cot hydrogen. In some 

stobodimeats, R56 is »t least one amino acid, & peptide, a lipid, a phospholipid, a glycoside, a 

nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

f00197J to some embodiments, Rls is NR4*R^, 

mm 1B some embodiments, R<8 is hydrogen. In soroe embodiments, R4* is optionally substituted alkyi 

fOOmj in some embodiments, R** is -[C(R54){R5b)}BRSc 

[OOMOf fo some embodiments, R5* is hydrogen, RSb is hydrogen aad R50 is not hydrogen. In some 

embodiments, R5c is at least one amino acid, a peptide, a lipid, a phospholipid, & glycoside, a 

nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

*002011 In some embodiments. RB is -SCR7C{<=0)R", ~SCH24etrazciyt, -SCH2C(=0)NH0H, -

SCH2a"OJO-a!kyl-OaO)RlB, -SCE2C(K»0-alM^0C(-0)0KJa, -SCH3C<=0)0-aikyl-

0C(=0)HR+*R.4b, or -SCH2C(Oalkylk 

Rls is OR2*, NR4^*, at least one amino acid, a peptide, or a glycoside; 

R2* is substituted C|-C4 alkyi, optionally substituted CJ-CJO alkyi, optionally substituted 

beteroaikyi, optionally substituted cycloalkyi, optionally substituted hetcrocycloalkyL 

optionally substituted aryl or optionally substituted heteroaryl; or 

R2* is 2 pharmaceuticaily acceptable cation; 

R5* is hydrogen, optionally substituted Ct-C?0 alkyi, optionally substituted heteroalkyl, optionally 

substituted cycloalkyi, optionally substituted heterocycloalkyl, optionally substituted aryl, 

optjonally substituted heteroaryl; 

R4e is hydroge«_ optionally substituted alkyi optioofiUy substituted heteroalkyl, optionally 

substituted cycloalkyi or optionally substituted heterocycloalkyl; and 

R4bis hydrogen, optionally substituted alkyi, optionally substituted heteroalkyl, optionally 

substituted cycloalkyi or opooeally substituted feeterocycio&Skyl. 

1003821 some embodiments, RB is In some embodiments, RE is -SCH2C{=0}'at least 

one amino acid In some embodiments, R8 is -SCK2C(=0)-lysine. In some embodiments, RB is -

SCH2C{-0>-glyco8ide. In some embodiments, R® is -SCH2C(<>)0-glucuronide. In some 

embodiments, RB is -SCHj-ietrazolyl. in some enabodiraexits, R8 is -SCH2C("O)NH0H. Is some 

eiBbodinieBts- R8 is -SCH2CX-0}0-alkyl-0€(-0)R3t. In some embodiments, -SCHjC(-0)0-CHr 

0C(=0)R1*. Ia some embodiroeotg, RB is -SCfi^C(-0>OOf!(CH^OQ-OJR3*. is some 

embodiments. RB is -SCH2C(:=O)0-CHr0C(!::=0)0R5s. In some embodiments, RB is -

SCHAOp-CHCCHjVOCi-OpR*. ba one aspect, R8 is ~SCH,C(Oalkyi)j. 

(OT2&31 In oae aspect, Rla is OR"*, la other aspect, R!s is MR4aK.4b, 

(002&4) Iii one aspect, RB is a groups selected &om -SCH2C(!0)Ru. -SCH2-tetra3»lyl, -

SCHjC(=0)NH0H, -SCH2C("K>)0-alkyl-CX^(aO)RM't-SCH2C(=0)0-ftlkyl-OC{!0)OR)*, ~ 

SCH;C(=OXJ"aEcyl-OCC=0)KRJteR'st', or ~SCH2C(Oalkyl)3 such that Rs is metabolized in vivo to 

provide RB is -SCH2C(=O)0H. 

f00205J In one aspect, provided is a compound of formula (III), or a metabolite, pharmaceutically 

acceptable salt, solvate, ester, tautotact or prodrug thereof: 
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x—N R3" 

R'-^-N^W^Y0 

R2 OH 

formula (HI} 

wherein 

X is CH or N; 
W is O, S, S{0), 3(0)5, NH, Nationally substituted alkyi), NC(OXoptiooaIly substituted alkyi) or 

CH3; 
R1 is H, CI, Br, I, NH2) methyl, ethyl, n-propyl, i-propyl, optionally substituted methyl, optionally 

substituted ethyl, optionally substituted /s-propyi, optionally substituted /-propyl, CFj, CHF2 or 

CH*Fv 
R3 and Rr are independently selected from H aad lower alkyi, or K.' and R3' together with ihe carbon to 

which they are attached form a 4-, 5-, ot 6-membe«sd riag, optionally containing 1 or 2 hetera&toras 

selected from N, S end O; 

R2 is selected from the group consisting of (a), (b), (c) and (d): 

wherein 

~ - represents a carbon-carbon single bond or a carbon-carbon doable bond; 

Q and Q1 are indspeadeatly selected from N aad CH; 

Rr is methyl, ethyl, propyl, /-propyl, cyclopropyl cyclobvtyl, cyclopentyl, cyclohexyl or 

cycbpropySmetijyl; 

R*. R- and R10 axe mdepeadeatly selected fern H, F, CI, Br, CH3, CFJs CFH2, CF2H, ethyl, i-
propyJ, cyclopropyl, methoxy, OH, OCF3, NH2 and NHCHj; 

E'1 is CI, Br, I, CHj. CFj, methoxy, j'-propyl, cyclopropyl, am-butyl, cyclobutyl or method; and 

Rt2. R.!\ Rw aad R!5 are usdepeiadeatly H or methyl. 

f§0206Si la some embodtmeats, X is N. Is. other embodiments, W is S or O. 

double boo& fe some embodiraeats, R* is cyclopropyl 

{00208} la some embodiments, X is N; W is S; and R! is CI, Br, I, optionally substituted methyl, CFj, CHF? 

orCHsF. 

190209] In some embodiments, R3 and R3 are not H. In one aspect, RJ and R?' are H. 
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[00210] In Kome embodiments, R3 and R* together with ike carbon to which they we attached for® a 4-, 5-, 
ar 6-membered ring, optionally containing I or 2 heteroatoms selected from N, S and O, In some 
other embodiments, R* and R3' together with the carbon to which they are attached form a 4-, S-, or 
6-membered ring. 

|002i!} In further or additional embodiments, compounds of formula (ID) have the structures below: 
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Synthetic Procedures 
100212} In another aspect methods for synthesizing cbe compounds described herein are provided. In some 

embodiments, the compounds described herein can be prepared by the methods described below. 

The procedures aid. examples below are intended to illustrate those methods. Neither the 

procedures nor the examples should be construed as limiimg the invention ia any way. ID some 

embodiments, compounds described herein are synthesized by any suitable melfood. 

|8§2X3] la some embodiments, Sic startiag materials used for the synthesis of the compounds as described 

herein are obtained from commercial sources, such as Aidrich Chemical Co. (Milwaukee, Wis.), 

Sigass Chesaicfil Co. (St, Louis, Mo.), kt some embodiments, the starting materials used for fee 

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

described, for example, its March, ADVANCED ORGANIC CHEMISTRY 4fe Ed, (Wiley 1992); Carey 

md Suadberg, ADVANCED ORGANIC CHEMISTRY 4* Ed., Vols. A and B (Plenum 2000,2001), and 

Greea aad Wats, PROTECTIVE GROUPS &i ORGANIC SWHiESIS 3*1 Ed., (Wiky 1999) (all of which 

are incorporated by reference for such disclosure), in some embodiments, the following synthetic 

methods are utilized. 

(00214J The compounds described herein can be modified using various etectrophiles or nueleophiies to 

form new fuoctiosai groups or substilueats. The table below entitle "Examples of Covalent 

Linkages and Precursors Thereof lists selected examples of covalent linkages and precursor 

ftmctiocal groins which yield and can be used as guidance toward the variely of elecu-ophiles aod 

micleopfaiies combinations available. Precursor fractional groups are shown as elecfropfailic groups 

and mclwphiiic groups. 

Examples of Covalent linkages and Precursors Thereof 

CovaleM linking Product Etectropbile j Nucleophik 
Castoxaisides Activated esters Asiiaess/ftailmes 
Carboxamides Acvl asides Amines/aoilmes 
Carboxamidcs Acyl haiides Asuties/aailiBes 

Esters Acyl haiides Alcohois/pheook 
Esters Acyl nitrites Alcohols/phenols 

Carboxamides Acyl nitriies Ammes-'asilines 
Immes Aldehydes Amities/anilincs 

Hvdrazoijes Aldehydes or ketones Hydrazines 
Oximes Aldehydes or ketones HydroxyiamiDes 

Alkyl amisiss Alkvl haiides Amittes/aniliaes 
Esters Alkyl haiides Carboxyiic acids 

44 



Covakja Laak&se Prothict Electrophile NucteoBhile 
Thioethers Alkyl haiides Thiols 

Ethers Alkvl haiides Alcohols/phenols 
Thioethers ASkyl sulfonates Thiols 

Esters Alkyl sulfonates Carboxyiic acids 
Ethers Alkyl sulfonates Alcohols/phenols 
Esters Anhydrides. Alcohola^shenols 

Cartoxamides Anhydride* Amiaes/aSJlises 
Thiophecols Aryl haiides Thiols 
AryS assises Aryl haiides Amines 
Thioethers Aziridines Thiols 

Borojsate esters Boroaates Glycols 
Carboxaroides Carboxyiic acids Amirsas/aaiiiites 

Esters Carboxyiic acids Alcohols 
Hydrazines Hydrazines Carboxyiic acids 

A-scvl areas or Anhydrides Carbodiimides Carboxyiic acids 
Esters Diazoalkaaes Carboxyiic acids 

Thioethers Epoxides Thiols 
Tbksethsrs Haioaeetaraides Thiols 

Ammotriasmes j Halotriaanes Amines/anilines 
Triazinyl ethers i Halotriazmes Alcohois^pheools 

Amidiaes ; Imido esters Amines/em lines 
Ureas Isocvaaates Amines/anilines 

Urefeaaes isocyaastes- Aleohoisfohenois 
Thioureas Isoftiiocyanates Ajnines/anilmes 
Thioethers Maletmides Thiols 

Phosphite esters Phosphoranudkes .Alcohols 
SiWI ethos Siivl haiides Alcohols 

Alkvl amines Sulfonate esters Amines/anilines 
Thioethers 1 Sulfonate esters \ Thiols 

Esters 1 Sulfonate esters CarboxyHc acids 
Ethos Sulfonate esters Alcohols 

Sulfonamides Sulfbny! haiides Amines/anilines 
Sulfonate esters Sulfbnvl haiides Phenols/alcohols 

Use of Protecting Tamimfi 

[OT2t§l la some embodiments of the reactions described herein, it is necessary to protect reactive functional 
groups, for example hydroxy, ammo, imino, thio or carboxy groups, where these are desired in the 
fisai product, to avoid their anwsnted participation, k the reactions. Protecting groups axt used to 
block some or all reactive moieties and prevent such groups from participating in chemical 
reactions until the protective gn&sp is removed, it is preferred that each protective group be 
removable by a different meaos. Protective groups that are cleaved under totally disparate reaction 
conditions fulfill the requirement of differentia! removal.. Protective groups caa be removed by acid, 
•base, aad bydrogenolysis. Groups such as irityl, dixaethoxytrityl, acetsl ami t4n»tyluimetbytei]yl are 
acid labile and, is some embodiments, are used to protect carboxy and hydroxy reactive moieties to 
the presence of amino groups protected with Cbz groups, which are removable by hydrogenolysis, 
and Fmoc groups, which are base labile. LB some embodimeets, carboxyiic acid aad hydroxy 
reactive moieties are blocked with base labile groups sach 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 awl base stable but hydrolyticslly removable. 
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[002161 to some embodiments, carboxyiic acid and hydroxy reactive moieties are also blocked with 

hydrolytisally removable protective groups such as Che benzyl group, while amine groups capable 

of hydrogen bonding with, acids are blocked with base labile groups such as Fmoc. In some 

embodiments, carboxyiic eckS reactive moieties are protected by conversion to simple ester 

compounds as exemplified herein, or they are blocked with oxidariveiy-reroovable protective 

groups such as 2,4-dsmethoxybeazyt, while co-existing amino groups are blocked with fluoride 

labile gilyl carbamates. 

f00217J Atlyl blocking groups are useful in cfaec presence of acid- ssd base- protecting groups since the 

former are stable and can be subsequently removed by metal or pi-acid catalysts. For example, an 

allyi-biockod carboxyiic acid can be deprotected with a Pd-catsiyzed reaction is the presence of 

acid labile t-butyl carbamate or base-labile acetate amine protecting groups. In some embodiments, 

the cosnpoonds disclosed herein, or intermediate forms thereof, are attached to a resstL As long as 

titse residue is attached to the resin, thai fractional group is blocked and cannot react. Otsce released 

from the resin, the functional group is available to react. 

f00218! In some embodiments, protecting or blocking groups are selected from: 

A Ov -hi fY^ 
(Me) EStyiiEll (t-Ba) Aityi Benzyl (fin) 

A7 te'Yx fX°X/ 

Acetyl Altec Sec CJw. Trtyl 

p^ys H*1 -f"^V 
pMBn ^ ^ TOMS Teoc 

Fmoc 

{00219| Other protecting groups, plus a detailed description of techniques applicable to the creation of 

protecting groups and their removal are described in Greene and Wilts, Protective Groups in. 

Organic Synthesis, 3rd Ed., John Wiley & Sons, New York, NY, 1.999, and Kocienski, Protective 

Groups, Thierae Verlag. New York, NY, 1994, which are incorporated herein by reference for such 

disclosure. 

[002201 Described herein are processes for the preparation of compounds of formula I In some 

embodiments, synthesis of the cofiapouads of the invention are performed following procedures 

substantially as described in WO 2004/030611, WO 2004*050643, WO/2004/030SI1, US 

2008/0176850, US 2006^013556, US 5,939,462, and US 7,435,752 

|0022ll & one synthedc route, a suitably subset tmed (R5, R6, R7) aailiae is amidated with an activated 

caiboxyiic acid compouad (L2-CHIIJ~C(0)-L!, preferably Ls ts a halide), wherein the activated 

carbo*ylic acid compound further includes- t leaving group LJ (preferably bromide), After 
formatton of the aniiide, the reaction product is reacted with a -WH substituted triazole or tmidsjiole 

displacing the leaving group to form the desired compound as depicted below. 
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X~N 

R'^N^WH X-N R3 pjff 

R7 

L1 

£<K>222| This scheme is advantageous what the fn&zoie or imidazole is valuable relative to the aailinc, 
since it is not used ratil the last step and is aot subjected so the inevitable losses that occur during 
the synthetic manipulation of intermediates. Hie choice of leaving groups L1 and L2 will depend to 
some extent on. the particular choice of amine and to a lesser degree on the particular triazole or 
imidazole. It is particularly preferred that L1 and L2 are halide. most preferably chloride or bromide. 
Suitable solvents for the aimdatioc reaction include ethers, alcohols, zM hydrocarbons (preferably 
halogens ted) and the choice of suitable solvents wjjj at bast is part depend cm the chemical nature 
of the reactants. With respect to the solvents, catalysts aad/or bases employed in tibe above reaction, 
the coos {delations described by ConneU et al. (US. Pet. No. 5,939,462) will generally apply. 
Reaction of the triazols^midazole and aniiide precursors is typically carried out hi a polar eprotic 
solvent such as DMF, in the presence of a base such as potassium carbonate. la some cases, the 
base is not necessary. 

100223J An example of the aniiide formation reaction, using chloroacetyl chloride, is shown 

R3 Rs' 
-.0 

R3 P.-
aX^o Ri5. 

m^L,Rs 

DCM R5AsfAR7 
a 

ct 
RB & 

[00224} Synthetic routes for the preparation of tri&zole precursors, with various R! substituects (Me, CHF2[ 

NH2, CHjOMe, CFj), are shows be-low. 

& R2 «2 & 2- Bi^ttytoc&amkSe ? SH 

dsmettyiscstai P? 

NCS RlsCHF= 

^ Z! 1 ^ 
. J R1» MHj 

2)NsQH 

KjN—^ K-W 

• h»s£)H J 
R2 

P ^NM N*0*te K-H 

R* R* 

9 ^ ^NH NaQMa ^ 
F3C^o=t m\ 

FT = CHjOM® 
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[00225] ID some eiBbodimcnts, an R5 halogen-substituted iriazole is prepared by dihaJogenation of a 
triazole, followed by displacement of oae of the haiides, as shown below. 

HN-MH 

.... — ~ -N- or N-N R; .. 

R2 8r" •fr 

N-N N-N 
MBS Br-^N^Sr 

i i 
Ptz R2 R2 

R3 R* R? R* 

a'V0 R5' HS">Y0 R* DMp 

^JvRl" "VV" R6 
R5-^AR7 R5-^S^R7 

R6 R« 
|§02261 la some cmbodkacats, ao R5 halogea-substituted tnazoies is prepared by diazotization of an 

atmcotriazole, as sho-wn below. 

,-v?yT-•#- * ox a. ' ooc 
R' is F# «• 

{00227] Synthetic routes for the preparation of imidazole derivatives are shows below. 

MH2 # r—N Ri-Me 
NCS 1 NaOMe J \\ R "Me 

—- HN^S —- SH 

R t>2 MeOH ' R R2 
\ 
NH ..... 

<Boc o' , [Boo JBOC *fS VH 
\-t!« _j_ x V-NH »teM9Sf V^H ^ V-NK2 R2 J Vj( 

>~i EDC f*~i ~~i. —\ N 
O OKA °x 0 0 0 

/ Rl R7 

°" / >-xNH ^ R;RX 

r ""d. - H„IS i- -i 
R2 

Rs R3 r.—N R3 R? 

™ Br^N>-SXTOH 

0 R* ° 
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(00228} The compounds described herein can be prepared via a variety of synthetic routes, as would be 

appreciated by ona of skill in the ait of chemical syntheses. For illustrative purposes, examples of 

some cf these routes arc shown below. 

[00229] Synthetic intermediate 2-<S-brorao-4^4-cyclopropylnaphthfiian-I-yi)-4H-i,2,4-triazol-3-

ylthio)aceac acid caa he reacted with an alcohol, a thiol, a primary or secondary amine, m the 

presence of a coupling agent (such as N, N'-dicy ciohez y Icarbodiimide (DCC), N,N'-

dtisopropylcerbodiimide {D1C), 1-ethyl-3>-{3-dimet}iylaimnopropyI)carbodiiwide (EDC) and the 

like) to form the ester, thioester or amide derivatives. 

[002301 2-C,5-bromc-4-{4-cyc{opropy5naphthzlen-l-yl)-4H-].2,4-triazoI-3->ithio)acetic acid can also be 

converted to 2-{5-bromo-4-<4~cyclopropykiaphthalen-1 -yi)-4H-1,2,4-triazoI-3-ylthio)acetyl 

chloride, via treatment with, thinly chloride, and then reacted with an alcohol, a thiol, a primary o* 

secondary amine to form the ester or amide derivatives. 

f00231} In a slightly different approach, intermediate 5-bromo-4-<4-cyctopropy5Daphthalen-I-yi>-4H-lv2,4-

triazi)le-3-tbiol can be reacted with a 2-chloro-acetsc acid, 2-ch.loroethancthioate or 2-chioro-

aceramide derivative to give the same ester, thioester or emide derivatives as above. 
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{00232} Synthetic intermediate 5-amiao-4-{4-cycbpropylnaph{iiaiea~l-y1)-4H-i,2,4-trsa2oie-3-thk)i caa be 
reacted with an alcohol, a thiol, a primary or secondary amine, to forte the corresponding ester, 
thioester or amide, which are tbesx converted to the 5-bromo (derivatives via, for example, reaction 
with sodium nitrite/ dichloraacetic acid / N-b^xryl-N.N-diethyldhanaDHcium bromide. 

N-N N-N N-N 

HJW'VNX a^Y° HtK-4'NXs^Y° M*C,.DCA. 
OR2 ^ OR2 SnNEi,Br 

CHBr, 

AHKS^f° N^.OCA. 
BnNElaBr 

XX. 

CH*, 

8^r° 
Sft3 

TV 
NeNOj, DCA, Br N 6 

BnNEtjBf ^ NFW 

CMBr3 ^ 

I&0233] Synthetic intermediate 2-{5-bromo-4-(4<yciopro|>yiiiaphth2leti-?-yi)-4H-l^,4-irjazQf-3-
y*tbio)accac acid can be coupled {using standard amiao acid coupling conditions) wi& the aminc 
mnctiooslity of s oatuisi or unnatural amino acid residue (either the e-amiue or the son- a-amine of 
aa amino ecid such, as lysine) to form amino ECid conjugates such as feose shows below. 

N~N 0 N-N j. O Pr~N U 

Br^N^S-Y0H n^y^O- Bf' 

N-N J—O 

^VV'Y* 

A 
N-N 

_A. 
? * H NR R 

06 * 

R' » as optionally protected 
natural or afimturaJ amino acid 

sMe chaiti 

each R" and RM - H, aikyl m 
optionally protected amiao 

acid, ao optionally protected 
natural or unnatural nucleotide, 

[002341 fa some embodiments, synthetic intermedials 2-(5-bronio-4-(4-cyclopropyla8ph<halen-1 -y!>4H-
1,2,4-riazol-3-yltliio)acetic acid is coupled (asasg staadard coupling conditions) with a hydroxy 
group of a natural or uanatural glycoside to form glycoside conjugates- such as those shown below. 
In some embodiments, each of fee other hydroxy! groups is protected, unprotected (i.e. -OK) or 
further substituted. 
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100235] 2 <5-Bix>mo-4-{4-cyciopropyb^hthalen-1 -y!)-4H-1 r2,4-triazoi-3-ylthio)acetic acid can be reacted 

with hydroxylamine to form 2^5-bromo-4-(4<^cSoprc>pylnaph(halco-1 -yl)-4H-1,2,4-triazol-3-

y{thio)-M-faydroxyaoetamidc. Use of en N-subsirtuted hydroxylsmiiue, would provide the N-

sdMii&sied product. 

Further forms afCemp&unets of the Compounds disclosed Herein 

Isomers 

100236} In some embodiments, the compounds describedherem eKist aa geometric isafners. In some 

•onbodimsats, the compounds described hereia possess one or more double bosds, The compounds 

presented herein include all cis. trans, syn, axtti, eatgegen (E). and zusanaraea (Z) isomers as weli as 

the corresponding mixtures hereof, fe some situations, compounds exist as tautomers. The 

compounds described herein inciudc all possible taatomers within the formulas described herein. In 

some sifti&ticsfcs, the compomsds described herein possess one or more chirai centers a»d each center 

exists in the R configuration, or S wmSrgitration. The cosgjousds described herem include all 

diastensomeric, enantiomeric. and spimeric forms as well as the corresponding mixtures thereof. In 

additional embodiments of the corepounds and methods provided herein, mixtures of eaaotiomers 

and/or diastereoisomers, resulting from a single preparative step, combination, or interconversion 

are useful for &e applications described herein, b some emlxidiments, the compounds described 

herein are prepared as their individual stereoisomers by reacting a r&ceroic mixture of the 

compound with an optically active resolving agent to form a pair of diastereoisomeric confounds, 

separating the dhsterwmefs and recovering- the opticaliy pure enantiomers. la some embodiments, 

dissociable complexes are preferred (e.g., crystalline diastereomeric salts). In some embodiments, 

the diastereomers have distinct physical properties (e.g., melting points, boiling points, solubilities, 

reactivity, etc.) and are separated by taking advantage of these dissimilarities, in some 

embodiments, the diastereomers are separated by chirai chromatography, or preferably, by 

Br^t/^S^Y0 

i 
A 
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sepaxBtionfresolution techniques based upon differences in solubility. In some embodiments, the 

optically pure enamiomer is then recovered, along with the resolving agent, by any practical means 

that would, noi result in racetmzalion. 

Labeled coaasouads 

190237} In some embodiments, the compounds described herein exist m their isotopically-iabeled forms, io 

some embodiments, the methods disclosed herein iactude t&etbods of treating diseases by 

admiEisterisg such isotopically-iabeled compounds. la some embodiments, til emethods disclosed 

herein include methods of treating diseases by administering such isotopically-kbeled compounds 

as pharmaceutical compositions. Thus, so some embodiments, the compounds disclosed hereto 

include isotopic a J iy-tabeled compounds, which an; identical io those recited herein. "but for the fact 

that oac or more atoms are replaced by an atom having as atomic mass or mass msraber differcDf 

from the atomic mass or mass somber usually Smad in nature. Examples of isotopes that can be 

iscorporated ifflto coaspouads of the isvesskta include isotopes of hydrogen, carbon, nitrogen, 

oxygen, phosphorous, sulfur, fhsoriae irnd cMori.de, sash, as :H, 3H, "C, KC, *N, ]i0, n0, 3iP, *~P, 
MS, 38F, and 36C1, respectively. Compounds dssenfeedherem, and the metabolites, ph&imaceaticaUy 

acceptable raits, esters, prodrugs, solvate, hydrates or derivatives thereof which contain the 

aforementioned isotopes and/ or other isotopes of other atoms are within the scope of this iaventioa. 

Certain, iso topically-labeled compounds, for example those into which radioactive isotopes such as 
3B and HC are incorporated, are useful is drag sad/or substrate tissue distribution assays. Tfitiated, 

i. e., and carbon-14, i. e., HC, isotopes are particularly preferred for their ease of preparation and 

dstectability. Further, substitution, with heavy isotopes such as deuterium, L e., :H> produces certain 

therapeutic advantages resulting from greater metabolic stability, for example increased m vivo 

haif-iife or reduced dosage requirements. Io some embodiments, the isotopically labeled 

compounds, pharmaceutically acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof 

is prepared by any suitable method. 

JO0238I In some embodiments, the compounds described herein are labeled by other means, inciudifig, but 

not limited to, the use of chroraopbores or fluorescent xrioieties, biolumhtescesit labels, or 
cbemjlumineflcenf labels. 

Metabolites 

[00239] In some embodiments. the compounds described herein exist as their metabolites. & some 

embodiments, the methods disclosed hereia include methods of treating diieases by administering 

such metabolites. In some embodiments, the methods disclosed herem ioelade methods of ireaiieg 

diseases by admiaisieriag sae'r. metafeolites as pfe^maceutical compositions. 

1©§240| The compousds described herem are metabolized by a variety of metabolic mechanisms (e.g, 

hydrolysis, oxidation, glycolysis, phosphorylation, alkylation, and the like). Though not wishing to 

be bound by any particular theory, the scheme below illustrates two possible cleavage sites at which 

a compound of formula (I) could be metabolized to produce the metabolites indicated, Those of 

skill in the aft could envisage additional metabolic pathways to produce other metabolites, which 

are also intended to be included herein. 
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p^»rmacpmiealiv ascepiabte salts 

{00241] In some embodiments. the compounds described herein exist as their pharmaceutieally acceptable 

salte. ID some embodiments, fee methods disclosed berets include methods of treating diseases by 

administering such phaxmaceatic&liy acceptable sate. In some embodiments, the methods disclosed 

herein include methods of treating diseases by administering such pharmaceutical!}- acceptable salts 

as pharmaceutical eoropositions. 

[002421 Xc some embodiments, the compounds described herem possess acidic or basic groups and therefore 

react with any of a immber of inorganic or organic bases, and inorganic and organic acids, to form a 

pharraaccutically acceptable salt. In some embodiments, these sails are prepared in situ daring the 

find isolation and purification of the compounds of the invention, or by separately reacting a 

purified compound in its free form with a suitable acid or base, and isolating the salt thus formed. 

(00243] Examples of pharmaceutical^ acceptable salts include those salts prepared by reaction of the 

compounds described herein with a mineral, organic acid or inorganic base, such salts including, 

acetate, acrylale, adipate, alginate, aspartate, benaoate, benzenesulfonate, bisulfate, bisulfite, 

bromide, butyrate, butyn-l,4-dioate, camphorate, camphoisuifonste, caproaie, caprylaie, 

cblarobenzoate, chloride, citrate, cyclopsstaaepropiooate, decaaoate, diglueooate, 

dihydrogeopfcosphaie, dinitrobensoats, dodecylsulfate, ethancsulfosate, formate, famarate, 

glucoheptsnoate, glycerophosphate, glycokte, hemisulfate, heptaaoate, hexaaoate, hexyne-1,6-

dioate, hydroxybenzoate, Y-hydroxybutyrate, hydrochloride, hydiobromide, hydroiodide, 2-

bydroxyethanesulibnate, iodide, isobutyrate, lactate, maicate, maiotsate, methanesuifosmte, 

mandelate. metephospiiate, methanesulfonate, methoxybenzoate, roethyifeenzo&ie, 

monohydrogeEphosphaie, iMrapthaieoesulfonate, 2-napthtslenesBlibQate, nicotbate, nitrate, 

palmoate, pcctinate, persulfete, 3-phcnvlpropionatc, phosphate, picraie. pivalaie, propionate, 

pyrosulfate, pyrophosphate, propiokte, phthalatc, phcnyl&cetate, phenylbutyrate, propaaesulfonate. 

salicylate, succinate, sulfate, sulfite, succinate, suberate, Vacate, sulfonate, tartrate, thiocyanate. 

tosyiate oftdeconate and xyleaesuifbnate. 

[00244] Further, the confounds described herein can be prepared as pharmaceutical^ acceptable salts 

formed by reacting the free base form of the compound with a pharmaceuticaliy acceptable 

inorganic or organic acid, including, bat not limited to, inorganic acids such as hydrochloric acid, 

hydrobToroic acid, sulfuric acid, nitric acid, phosphoric acid metaphosphoric acid, and the like; and 
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organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopeataaepropionic acid. 

glycolic acid, pyruvic acid, lactic acid, ma ionic acid, succinic acid, malic acid, maldc acid, fura&ric 

acid, Q-tolaeaicsuJfbmc acid, tartaric acid, trifiaoroacecic actd, citric acid, benzoic acid, 3-{4-

hydroxj-bcnzoyDbeazoic acid, cintjamic acid, nsandelic acid,, arylsulfomc acid, tnetbanesulfomc 

acid, edisnesuifonic actd, 1,2-ethaxisdisulfoaic acid, 2 -hydroxyethaoesulfottic acid, beazettesulfoaic 

acid, ^-naphthftlenesulfonic acid, 4-methylbicyclo-[2,2,2}oct~2-«K-l-carboxyiic acid, 

glucoheplomc acidv4,4'~raethylei>ebis-(3-hydroKy-2-etjfr"S -carboxyiic acid), 3-phenylpropionic 

acid, crime thylace tic acid, tertiary butylacetic acid, lauryi sulfuric acid, gluconic acid, glutamic acid, 

hydroxynaphlboic acid, salicylic acid, stearic acid and mu conic acid, in some embodiments, other 

acids, such as oxalic, while cot in themselves phamaceutically acceptable;, are employed in the 

preparation of sshs useful as intermediates in obtaining the compounds of the invention and their 

pharmaceuacaily acceptable acid addition salts. 

[00245] In some embodiments, those compounds described herein which comprise a free acid group react 

with a suitable base, such as the hydroxide, carbonate, bicarbonate, sulfate, of a pharmaceutical!y 

acceptable metal cation, with ammonia, or with a pbarmaceuticafjy acceptable organic primary, 

secondary or tertiary amine, Representative alkali or alkaline earth salts include the lithiuox, 

sodium, potassium, calcium, magnesium, and alumixoua salts and the like. Illustrative examples of 

bases include sodium hydroxide, potassium hydroxide, choline hydroxide, sodium carbonatc, 

K"{Ci^ alkyl).}, and the like. 

10O246| Representative organic amines useful for the formation of base addition salts inclode ethylamine, 

diethylamiiie. ethyletwdjamine, ethanolamine, dietfaanolaroiae, piperazisse and the like. It should be 

understood that the compounds described herein also include the quaterruzation of arty basic 

nitxogesi-costaimEig groups they contain. Win some embodiments, water or oiVsolable or 

dispefsible products are obtained by such quateraization. The compounds described herein can be 

prepared as phannaceurically acceptable salts formed when an acidic proton present in the parent 

compound either is replaced by a metal ion, for example as a&ati metal ion, an alkaline earth ion, 

or en aluminum ion; or coordinates with an orgaxhc base. Base addition salts can also be prepared 

by reacting the tree acid form of die compounds described herein with a pharm&ceuticaily 

acceptable inorganic or organic base, including, but not limited to organic bases such as 

ethanolamine, dietixanolMaiae. triethacolamine, tfomathamine, N-raelhylgfucamine, and the like 

and inorganic bases guch as aluminum hydroxide, calcium hydroxide, potassium, hydroxide, sodium 

carbonate, sodium hydroxide, and the like. In addition, tie salt forms of the disclosed compounds 

can be prepared using salts of the starting materials or intermediates. 

Solvates 

(00247) In some embodiments, the compounds described herein exist as solvates. The invention provides 

for Biethods of treating diseases by administering such solvates. The invention further provides for 

methods of treating diseases by administering such solvates as pharmaceutical compositions, 

[D024B] Solvates contain either stoichiometric or non-atoichiometric amounts of a solvent, and, insorae 

embodiments, arc formed during the process of crystallization with pharmaceutical!}- acceptable 
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solvents sack as water, ethaaol. and the like. Hydrates arc formed when the solvent is •water, or 

alcohoiaies are formed when the solvent is alcohol. Solvates of the compounds described herein can 

be conveniently prepared or formed during the processes described herein. By way of example 

only, hydrates of the compounds described herein can be conveniently prepared by recrystaHizaUon 

from an aqueous/organic solvent mixture, using organic solvents including, but not limited to, 

dioxane, tetrahydrofuran or meshsnol [n addition, the compounds provided herein can exist is 

unsolvated as well as solvatsd forms. ID general, the solvated forms are considered equivalent to the 

\moivated forms fcsr the pajposes of the cGmpcrands and methods provided term. 

Massif 
(00249{ la some embodimests, the compounds described herem exist as polymorphs. The invention 

provides for methods of treating diseases by administering such polymorphs. The invention further 

provides for methods of treating diseases by administering such polymorphs as pharmaceutical 

compositions. 

(002S0f Thus, the compounds described herein include all their crystalline forms, known as polymorphs, 

Polymorphs saclude the different crystal packing arrangements of the same elemental composition 

of a compound. In certain instances, polymorphs lave different X-ray diffraction patterns, infrared 

spectra, melting points, density, hardness, crystal shape, optical and electrical properties, stability, 

and solubility. LB certain instances, various factors such, as the recrystalliz&iion solvent, rate of 

crystallization, and storage temperature cause a single crystal form to dominate. 

Prodrugs 

{00251] fe some embodiments, the compounds described herein exist in prodrug form. The invention 

provides for methods of treating diseases by administering such, prodrugs. The invention farther 

provides for methods of treating diseases by administering such prodrugs as pharmaceutical 
compositions. 

[002521 Prodrugs are generally drug psecursors that, following administration to as individual and 

subsequent absorption, are converted to an active, or a more active species via some process, such 

as conversion by a metabolic pathway. Some prodrugs have a chemical group present on the 

prodrug shat renders it less active and/or confers solubility or seme other property to the drug. Once 

the chemical group has been cleaved and'or modified from the prodrug the active drag is generated. 

Prodrugs are often useful because, in some situations, they are easier to administer than the parent 

drug. They are, for instance, bjoavtulabie by oral admimstratsoB whereas the parent is not In certain 

msatoces, the prodrug also has unproved solubility in pharmaceutical compositions over the parent 

drug. An example, without limitation, of a prodrug would be a compound as described herein which 

is administered as an ester (the "prodrug") to facilitate transmittal across a cell membrane where 

water solubility is detrimental to mobility but which then is metabolicslly hydroiyzed to the 

carboxyiic acid, the active entity, once inside She ceil where water-so lability is bencficial. A further 

example of a prodrug might be a short peptide (polyamino actd) bonded to an acid group where the 
peptide is metabolized to reveal the active moiety. (See for example Bundgaard, "Design and 
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Application of Prodrugs" mA Textbook of Drug Design and Development, Kiosgaaid-Larsen and 

Bundgaard, Ed,, 1991, Chapter 5,113-191, which is incorporated herein by reference). 

f 00253] In some embodiments, prodrugs are designed as reversible drug derivatives, for use as modifiers to 

enhance drag transport to site-specific tissues. The design of prodrugs to date has bee® to increase 

the effective water solubility of the therapeutic compound for targeting to regions where water is 

the principal sol vest. 

|@©2S<| Additionally, prodrug derivatives of cosa^ousds described herein, cm be prepared by methods 

described, herein are otherwise known m the an (for farther details see Saulaier et aL, Bicorganic 

and Medicinal Chemistry Letters, 1994, 4, 1985). By way of example only, appropriate prodrugs 

can be prepared by reacting a uoa-derivatized compound with a suitable carbamykong agent, such 

as, but limited to, l.l-acyioxyalkylc^banochloridstc, />ara-aj'lrQpteny!i carbonste, or fee like. 

Prodrug forms of the herein described compounds, wherein the prodrug is metabolized in vivo to 

produce a derivative as set forth herein are included within the scope of the claims, Indeed, some of 

die faereirKtescribed compounds are prodrugs for another derivative or active compound. 

f00255| la some embodiments, prodrugs include compounds wherein an amino acid residue, or a 

polypeptide cham of two or more (c. g„ two, three or four) ™inn acid residues is covalcctly joined 

through an amide or ester bond to a free amino, hydroxy or carboxyiic acid group of compounds of 

Ac present invention. The amino acid residues include but are not limited to the 20 naturally 

occurring amino acids and also includes 4-hydroxyproIiae, hydroxylvsiae, demosiae, isodemosioe, 

3-methylhistidins, aorvaline, heta-alanme, gamma-amioolmtyric acid, ciitufline, bomocysieme, 

ho mo serine, ornithine and methionine sulfone. In other embodiments, prodrugs include compounds 

wherein a nucleic acid residue, or an oligonucleotide of two or more (e. g., two, three or four) 

nucleic acid residues is covaleatly joined to a compound of the present mvention. 

|W25^| Pharmaceutical})' acceptable prodrugs of the compounds described hereis also include, but are not 

limited to, esters, carbonates, thiocarbonates, N-acyi derivatives, N-acyloxyalkyi derivatives, 

quaternary derivatives of tertiary amines, N-Marmich bases, Schiff bases, amiao acid conjugates, 

phosphate eaters, metal salts and sulfonate esters. Compounds having free amino, amido, hydroxy 

or carboxyiic groups can be converted into prodrugs. For instance, free carboxyl groups can be 

denvatizod as amides or alky* esters. In certain instances, all of these prodrug moieties incorporate 

groups including but not limited to ether, amine and carboxyiic acid functionalities. 

[00257] Hydroxy prodrugs include esters, such as though not limited to, acyloxyalkyl (e.g. acyloxyraethyl, 

acyloxyethyl) esters, Blkoxycarbonyfoxyalkyi esters, alkyl esters, ary! esters, phosphate esters, 

sulfonate esters, sulfate esters and disulfide containing esters; ethers, amides, carbamates, 

bemisHccinates, diraethylaroinoacctates and pbosphoryloxymethyloxycaiboayls, as outlined is 

Advanced Drug Delivery Reviews 191N», 19. 115. 

[00258] Amine derived prodrugs include, bat are not limited to the following groups and combinations of 

groups: 
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-A -Ar" -^K' -HK" -J"r* -AAr" 
H H H H H H K 

fi K | R* S fC O 

-N^R -N^S^ -N"V> -N'^S^R 

-Ao-V ̂  -fM'** -^V -A A" A* 

. as sulfonamides and phosphonamides. 

[00259J Irs certain instances, sites OK my aromatic ring portions are susceptible to various metabolic 

reactioos, therefore iBcorporatkm of appropriate substituents on the aromatic ring structures, can 

reduce, minimize or eliminate this metabolic pathway. 

Pharmaceutical csmpes^bhs 

j00260} Described herein arc pharmaceutical compositions. In saaic embodiments, the pharmaceutical 

compositions cornprise an effective amount of a compound of formula i, or a metabolite, 

pharmacetxtically acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof, la some 

embodiments, the pharmaceutical compositions comprise an cfitective amount of a compound 

formula J, or a metabolite, pharmaeeuticafiy acceptable salt, ester, prodrug, solvate, hydrate or 

derivative thereof and at least one pharmaceuticaliy acceptable carrier. In some embodiments the 

pharmaceutical compositions are for the treatment of disorders. In some eeabodiments the 

pharmaceutical compositions are for the treatment of disorders in & mammal. In some embodauectg 

the pharmaceutical compositions are for the treatment of disorders is a human. 

Modes of Admmktiration 

(00261) In some embodiments, the compounds and compositions described herein arc administered either 

alone or in combination with pharmaceuticaliy acceptable camera, excipieots or diluents, m a 

pharmaceutical composition. Administration of the compounds and compositions described herein 

can be effected by any method tlial enables delivery of the compounds to the site of action. These 

methods include, though arc &ot limited to delivery via eaters! routes (including oral, gastric or 

duodenal feeding tube, rectal suppository and rectal enema), parenteral routes (injection or infusion, 

including intraarterial, intracardiac, intradermal, latrackiodmal, intramedullary, intramuscular., 

intraosseous, intraperitoneal, intrathecal, intravascular, intravenous,, intra vttreal, epidural aisi 

subcutaneous), isihaifiiicsnal, transdermal, transmucosal, sublingual, buccal end topical (mclading 

epiratojous, dermal, enema, eye drops, ear drops, intranasal, vaginal) adtainistraticm, although the 

most suitable rotfte may depend upon for example the condition and disorder of She recipient. By 

way ofcxampk 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 

ointments, injection, catheter, or implant, said implant made for example, out of a porous, non-

porous, or gelatinous material, including membranes, such as siaiastic membranes, or fibers. The 

administration can also be by direct injection at the site of a diseased tissue or organ. 
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[00262] Ia some embodiments, formulations suitable for oral administratiao are presented as discrete units 

such as capsules, cachets or tablets each containing a predetermined amount of the active 

ingredient; as a powder or granules; as s solution or 6 suspension in an aqueous Equid or a non­

aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion. 1st some 

embodiments, tbe active ingredient is presented is a bolus, electuary or paste. 

[60263} Pharmaceutical preparations which ceo be used orally include tablets, push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 

sorbitol. Tablets may be made by compression CM- molding, optionally with one or more accessory 

ingredients. Compressed tablets may be prepared by confessing is a suitable machine the active 

ingredient in a free-flowing form such as a powder or granules, optionally mixed with binders, inert 

diluents, or lubricating, surface active or dispersing agents. Molded tablets may be mack by 

molding in a suitable machine a mixture of fee powdered compound moistened with an inert liquid 

diluent In some embodiments, tbe tables are coated or scored and are formulated so as to provide 

slow or controlled release of the active ingredient therein. AM formulations for oral administration 

should be in dosages suitable for such administration. The push-Sit capsules can contain the active 

ingredients in admixture with filler such as lactose, binders such as starches, and/or lubricants such 

as talc at magnesium stsarate asd, optionally, stabilizers, la soft capsules, fee active compounds 

may be dissolved or suspended in suitable liquids, such as fatty oik, liquid paraffin, or liquid 

polyethylene glycols, in. some embodiments, stabilizers are added. Dragee cores are provided with 

suitable coatings. For this pispose, concentrated sugar solutions may be used, which may optionally 

contain gam arabic, talc, polyvinyl pyrrolidone, carbopol gel» polyethylene glycol, and/or titanium 
dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments 

may be added u> the tablets or Dragee coatings for identification or to characterize different 

combinations of active compound doses. 

1002641 In some embodiments, pharmaceutical preparations are formulated for parenteral admmiserafcoa by 

injection, e.g.. by bolus injection or continuous infusion. Formulations for injection may be 

presented in unit dosage form, e.g., in ampoules or in multi-dose containers, with an added 

preservative. The compositions may take such forms as suspensions, solutions or emulsions in oily 

or aqueous vehicles, and may contain farrnuiatory agents such as suspending, stabilizing and/or 

dispersing agents. The formulations may be presented in unit-dose or multi-dose containers, for 

example sealed asrspouies assd vials, and may be stored ir, powder form or in a freeze-dried 

(lyophilized) condition requiring only the addition of the sterile liquid carrier, for example, saline or 

sterile pyrogen-free water, immediately prior to use. Extemporaneous injection, solutions mi 

suspensions may be prepared from sterile powders, granules and tablets of the land previously 

described. 

[00265} Formulations for parenteral administration include aqueous and non-aqueous (oily) sterile injection 

solutions of the active compounds which may contain antioxidants, buffers, bacteriostats and 

solutes which render the formulation isotonic with the blood of the intended recipient; and aqueous 

and non-aqueous sterile suspensions which may include suspending agents and thickening agents. 
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Suitable lipophilic solvents or vehicles include fatty oils suck as sesame oil, or synthetic fatty acid 

esters, such as ethyl oleate or triglycerides, or liposomes, Aqueous injection suspensions may 

contain substances which increase Che viscosity of the suspension, such as sodiraa carboxymethyi 

cellulose, sorbitol, or dextxan. Optionally, the suspension may also contain suitable stabilizers or 

agents which increase tbe solubility of the eompoirads to allow for the preparation of highly 

concentrated solutions. 

£0#266J Pharmaceutical preparations may also be formulated as B depot preparation Such long acting 

fommktio&s may be administered by implantation (for example subcutaseously or intramuscularly) 

or by intramuscular injection. Thus, for example, the compounds may be formulated with suitable 

polymcric or hydrophobic materials (for example, as an emulsion in m acceptable oil) or ion 

exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt. 

|©02671 For buccal or sublingual administration, the compositions may take the form of tablets, lozenges, 

pastilles, or gels formulated in conventional manner, Such compositions may comprise tbe active 

ingredietit in a flavored basis such es sucrose and acacia or tragacanth. 

J0026S] Pharmaceuiical preparations may also be formulated in rectal conaposilioas such as suppositories or 

retention enemas, e.g., containing conventional suppository bases such, as cocoa butter. 

polyethylene glycol, or other glycerides. 

!00269{ Pharmaceutical preparations may be administered topically, that is by non-systemic administration, 

This includes the application of a compound of die present invention externaily to fee epidermis or 

the buccal cavity and the instillation of such a compound into tbe ear, eye sad BOSC, such that Ac 

compound does sot significantly eater the blood stream. In contrast, systemic administration refers 

to oral, intravenous, intraperitoneal and intramuscular administration. 

|0®2?0] Pharmaceutical preparations suitable few topical administration include liquid or semi-liquid 

preparations suitable for peaetratioti through the skin to the site of inflammation such as gek, 

liniments, lotions, creams, ointments or paste, and drops suitable for administration, to the eye, ear 

or nose. The active ingredient may comprise, for topical administration, from 0.001% to 10% w/w, 

for instance from 1% to 2% by weight of the formulation. It may however comprise as much as 

10% w/w but preferably will comprise less than 5% w/w, more preferably from 0.1% to 1% w/w of 

the formulation. 

(08271.1 Pharmaceutical preparations for administration by inhalation ase conveniently delivered from as 

insufflator, nebulizer pressurized packs or other convenient means of delivering an aerosol spray. 

Pressurized packs may comprise a suitable propellact such as dichlorodifiuoromethane, 

tricMorofluoromeihane, dichioTotetrafluaroethaae, carbon dioxide or other suitable gas. In the case 

of a pressurised aerosol, the doss®? unit may be determined by providing a valve to deliver a 

metered amount. Alternatively, for administration by inhalation or insufflation* pharmaceutical 

preparations may take the form of a dry powder composition, for example s 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 firons 

which the. powder may be administered with the aid of an mh«1atnr or insufflator. 
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f 882721 It shouid be understood that in addition to the mgxedseots particularly mentioned above, the 

oompoisads and compositions described herein. may include other agents conventional in the art 

having regard to the type of formulation m question, for example those suitable for oral 

administration may include flavoring agents. 

F&rmulstzons 

(00273} The compounds or compositions described herein car. be delivered in a vesicle, such as a liposome. 

The compounds and pharmaceutical compositions described herein can also be delivered m a 

controlled release system, or a controlled release system can be placed in proximity of the 

therapeutic target. Is. one embodiment, a pump may be used. 

{00274} The phaimaceutical compositions described herein can also contain &e active ingredient in a form 

suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions, 

dispersible powders or granules, emulsions, hard or soft capsules, or syrups or elixirs. Compositions 

intended for oral use are optionally prepared according to known method, and such compositions 

may contain. one or more agents selected from the group consisting of sweetening agents, flavoring 

agents, coloring agents and preserving agents is order lo provide pharmaceutical!}- elegant and 

palatable preparations. Tablets contain the active ingredient in admixture with, non-toxic 

phanaaceutically acceptable excipieists which are suitable for the manufacture of tablets. These 

excipicois may be, for example, inert diluents, such as calcium carbonate, sodium carbonate, 

lactose, calcium phosphate or sodium phosphate; granulating and disintegrating agents, such as 

microcryssalUne cellulose, sodium crosscarmellose, com starch, or slginic acid; binding agents, for 

example starch, gelatin, polyvinylpyrrolidone or acacia, arid lubricating agents, for example, 

magnesium stcarate, stearic acid or talc. The tablets may be un-coated or coated by known 

techniques to mask fee taste of fee drag or delay disintegration and absorption in the 

gastrointestinal tract and thereby provide a sustained action over a longer period. For example, a 

water gobble taste masking material such as hydroxypropyknethyl-cellulose or 

hydroxypropylcellulose, or a time delay material such as ethyl cellulose, or cellulose acetate 

butyrate may be employed as appropriate. Formulations for oral ase may also be presented as bard 

gelatin capsules wherein the active ingredient is mixed with sc inert solid dihient, for example, 

calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein tbe active 

ingredient is mixed with water soluble carrier such as polycthyleneglycol or an oil medium, for 

example peanut oil, liquid paraffin, or olive oil. 

fW275| Aqueous suspensions contain the active material in admixture with excipients suitable for die 

manufacture of aqueous suspensions. Ssch exeipiesits are suspending agents, for example sodium 

carboxymcthylcelldose, methybellulose, hydroxypropylmethyi-cellulose, sodium alginate. 

polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents may be a 

o&tealW-occuning phosphatide, for example lecithin, or condensation products of an alkylcae 

oxide with fatty acids, for example polyoxyethylcne staame, or condensation products of ethylene 

oxide with long chain aliphatic alcohols, for example heptadecaethyiene-oxycetanol, or 
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condensation products of ethylene oxide with partial esters derived from &tty acids and a hexitol 

such as polyoxye&yiene sorbitol moaooleate, or condensation products of ethylene oxide with 

partial esters derived from fatty acids aad hexitol anhydrides, for example polyethylene sorbitan 

monooleate. Tbe aqueous suspensions may also contain one or more preservatives, for example 

ethyl, or n-propyl p-hydroxybenzoate, one or more coloring agents, OIK- or more flavoring agents, 

and one or mora sweetening egeats, such as sucrose, saccharin or aspartame. 

[00276] Suitable pharmaceutical camera include inert diluents or fillers, water aad various organic solvents. 

The pfaannaceutical compositions may, if desired, contain additions! ingredients such as flavorings, 

binders, excipients and the like. Thus for oral administration, tablets containing various cxcipients, 

such as citric acid may be employed together with various dismtegrants such as starch, algmic acid 

aad cotam complex silicatcs and with binding agests such as sucrose, gelatin and acacia. 

Additionally, lubricating agents such as magnesium stesraie, sodium lauryS suite and talc aye 

often useful for tablet ing purposes. Solid compositions of a similar type may also be employe*! in 

soft and hard filled gelatin capsules. Preferred materials, therefore, include lactose or milk sugar 

aad high molecular weight polyethylene glycols. When aqueous suspensions or elixirs ETC desired 

fbr oral administration the active compound thereui may be combined with various sweetening or 

flavoring agents, coloring maters or dyes aad, if desired, emulsifying agents or suspending agents, 

together with diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof. 

[©0277] Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil, for 

example aracfais oil, olive oil, sesame oil or coconut oil, or in mineral oil such as Equid paraffin. 

Tbe oily suspensions may contain a thickening agent, for esample beeswax, hard pmffia or cetyl 

alcohol. Sweetening agents such as Chose 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 

ants-oxidant such as bmylated bydroxyaaisol or ajpha-tocophcrol. 

[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 wetting agent, suspending 

agent and one or more preservatives. Suitable dispersing or wetting agents acd suspending agents 

are exemplified by those already mentioned above. Additional excipients, for example sweetening, 

flavoring and coloring agents, may also be present, These compositions may be preserved by the 

addition of an anti-oxidast such as ascorbic acid. 

1&0279] Pharmaceutical compositions may also be in the form of oil-tn-water emulsions. The oily phase 

may be a vegetable oil, for example olive oil or arachis oil, or a mineral oil, for example liquid 

paraffin or mixtures of these. Suitable emulsifying agents may be naturally-occurring phosphatides, 

for example soy bean lecithin, and esters or partial esters derived from fatty acids and hexitol 

anhydrides, for example sorbitan monooleate, and condensation products of the said partial esters 

with ethylene oxide, for example palyoxyetbytete sorbitan moaooleate. The emulsions may also 

contain sweetening agents, flavoring agents, preservatives and antioxidants. 
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f§0286f Syrups and elixirg may be formulated with sweetening agents, for example glycerol, propylene 

glycol, sorbitol or sucrose. Suck formulations may also contain 8 demulcent, a preservative, 

flavoring and coloring agents asd antioxidant. 

1002811 Pharmaceruticai compositions may be in the foms of a sterile injectable aqueous solution. Asnoag 

tbe acceptable vehicles and solvents that may be employed are water, Ringer's solution aad isotonic 

sodium chloride solution. The sterile injectable preparation may also be a sterile injectable oiS-m-

water roicroeraulsion where the active ingredient is dissolved in the oily phase. For example, the 

active ingredient may be first dissolved in a mixture of soybean oil and lecithin. Tbe oil solution 

then introduced into a water and glycerol mixture and processed lo form a microeraulsion. Tbe 

injectable solutions or mieroamilssQOS may be introduced into an individuaTs blood-stream by 

local bolus injection. Alternatively, it may be advantageous to administer the solution or 

jnscroemulsion in such a way as to re&iniam a constant circulating concentration of the instant 

compound. In order to maintain such a constant concentration, a continuous intravenous delivery 

device may be utilized. An example ofsuch a device is the Deltec CADD-PLUS™ model 5400 

intravenous pump. The pharmaceutical compositions may be in the form of a sterile injectable 

aqueous or oleagenoue suspension for intramuscular and subcutaneous administration. This 

suspension may be fanmilated according to the known art using those suitable dispersing or wetting 

agents and suspending agents -which have been mentioned above. The sterile injectable preparation 

may also be a sterile injectable solution or suspension in a non-toxic pareateraBy-acceptafeie diluent 

or solvent, for exaa^le as a solution in 1,3-butane dioL In addition, sterile, fixed oils are 

conventionally employed as a solvent or suspending medium. For this purpose any bland fixed oil 

may be employed including synthetic mono- or diglycerides. & addition, fetty acids such as oleic 

acid find use in fee preparation of snjectables. 

[00282] Pharmaceutical compositions may also be administered in the form of suppositories for rectal 

administration of the drug. These compositions can be prepared by mixing the active ingredient 

with a suitable non-irritating excipteflt which is solid at ordinary tcmperaiures but liquid at the 

recta] tegjperature asd will therefore tacit in fee rectum to release the drug. Such materials include 

cocoa butter, glycerinated gelatin, hydrogenatcd vegetable oils, mixtures of polyethylene glycols of 

various molecular weights and fatty acid esters of polyethylene glycol. 

100283] For topical use. creams, ointments, jellies, solution* or suspensions, etc., containing a compound or 

cocapositicm of the invention caa be vised. As used herein, topical application can include mouth 

washes and gargles. 

J#d284j Pharmaceutical compositions may be administered in intranasal form via topical use of suitable 

intranasal vehicles and delivery device?-, or via transdermal routes, using transdermal skin patchcs. 

To be administered m the form of a transdermal delivery system, the dosage administration will, of 

course, be continuous rather than intermittent throughout the dosage regimen. 

}802B5) The formulations may conveniently be preseeted in ami dosage form and may be prepared by any 

of the methods well known ic the art of pharmacy, All methods include tbe step ofbrmgmg into 

association a compound of the subject invention or a phsrraaceutically acceptabie salt, ester, 
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prodrug or solvate thereof ("active ingredient") wife the carrier which constitutes one of more 

accessory ingredients. In general tbe formulaiiorts are prepared by uniformly and intimately 

bringing into association the active mgrediecE with liquid earners or finely divided solid carriers or 

both and then, if accessary, shaping tbe product into the desired formulation-

J>esag? Forms 
(00286| The pharmaceutical composition may, for example, be m a form suitable for oral adrainistralion as 

a tablet, capsule, piH, 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 admimstratioa as a suppository. Hie pharmaceutical composition may be kt amt 

dosage farms suitable for single administration of precise dosages. The pharmaceutical composition 

may include a conventional pharmaceutical earner or excipient and a compound according to the 

invention as ati active sagrcdknt. In addition, it may iostade other oiedkioal or pharmBcesalical 

agesffts, carriers, adjuvants, etc. 

(00287j Exemplary parenteral admifustxalioa 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 adniinistered will firstly be dependent on tbe mammal 

being treated. In tbe instances where pharmaceutical compositions are administered to a human 

individual, the daily dosage wilt normally be determined by the prescribing physician with tbe 

dosage generally varying according to the age, HEX, diet, weight, general health and response of the 

individual, tbe severity of the individual's symptoms, the precise indication or condition being 

treated, the severity of the tadicatim or condition being treated, time of admiaistratioa, routs of 

admmistratk®, the disposition of the composition, rate of excretion, drug combination, and the 

discretion of the prescribing physician. Also, the route of administration may vary defending on tbe 

condition and its severity. Preferably, the pharmaceutical composition is in unit dosage form, la 

such form, the preparation is subdivided irno unit doses containing appropriate quantities of tbe 

active component, e.g., an effective amount to achieve the desired purpose. Determination of the 

proper dosage for a particular situation is within the skill of fee art Generally, treatment is initialed 

with smaller dosages which are less than die optimum dose of the compound Thereafter, the 

dosage is increased by small amounts until the optimum effect under the circumstances is reached. 

For convenience, the total daily dosage may be divided and administered in portions during the day 

if desired. The smsust mi frequency of admiBistrsaoa of the compouads described herem, aad if 

applicable other therapeutic agents m&ior therapies, will be regulated according to the judgment of 

the attending clinician (physician) considering gucfa factors as described above. Thus tbe amount of 

pharmaceutical composition to be administered may vary widely. Administration may occur in an 

amount of between about 0.00! mg/kg ofbodv weight to 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 tag/kg of body weight 

per day. A particular therapeutic dosage can include, e.g., from about Q.OI nig to about 7000 rag of 

compound, aad preferably includes, e.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 to 1000 

tng, preferably from about1 zng to 300 mg, more preferably 10 nig to 200 mg, according to tbe 

particular application. In some instances, dosage levels below the lower limit of the aforesaid range 

may be more than adequate, while in other cases still larger doses may be employed without 

causing any harmful side effect, e.g. by dividing such larger doses into several small doses for 

administration throughout the day. The amount administered will vary depending on the particular 

!C$o value of the compound used, in combinational applications in which the compound k not the 

sole therapy, it may be possible to administer lesser amounts of compound and soli have therapeutic 

or prophylactic effect. 

Combination Therapies 

J0S2S9} The compounds described herein or a pharmaceutically acceptable salt, solvate, polymorph, ester, 

tautomer or prodrug thereof may be administered as a sole therapy. The compounds described 

herein or a pharmaceutical^ acceptable salt, solvate, polymorph, ester, tautomer or prodrug thereof 

may also be administered in combination with another therapy or therapies. 

{00290] For example, the therapeutic effectiveness of oae of the compounds described herein may be 

enhanced by administraciofi of an adjuvant (i.e., by itself the adjuvant may only have rammiat 

therapeutic benefit, but in combination with asoiher therapeutic- agent, the overall therapeutic 

benefit to the individual is enhanced). Or, by way of example only, the benefit experienced by an 

individual may be increased by admmisiering one of the compounds described herein with aaotlser 

therapeutic agent (which also includes a therapeutic regimen) that also has therapeutic benefit By 

way of example only, in a treatment for gout involving administration of one of the compounds 

described herein, iacreascd therapeutic benefit may result by also providing the individual with 

another therapeutic agent for gout. Or, by wa y of example only, if one of the side effects 

experienced by an individual upon receiving oae of the compounds described herein is nausea, then 

it may be appropriate to administer an ami- nausea agent in combination with the compound. Or, 

tbe additional therapy or therapies may include, but are sot limited to physiotherapy, 

psychotherapy, radiation therapy, application of compresses to a diseased area, rest, altered diet, 

end the like. Regardless of the disease, disorder or condition being treated, the overall benefit 

experienced by the individual may be additive of the two therapies oc therapeutic agents or the 

individual may experience a synergistic benefit. 

[00291] In the instances where the compounds described herein are administered m oorabmstioii with other 

therapeutic agents, the coxrmoucds described herein seed not be administered in the same 

pharmaceutical composition as other therapeutic agents, and may, because of different physical gad 

chemical characteristics, be administered by a different route. For example, the 

compounds/compositions tfsay be administered orally to generate aad good blood levels 
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thereof, white fee other therapeutic agent may be administered intravenously. Thus the compounds 

described herein may be administered concurrently (e.g., simultaneously, essentially simultaneously 

or within fhe same treatment protocol), sequentially or dosed separately to other therapeutic agents. 

The initial administration can be made according to established protocols knows a the art, sad 

then, based sipon tbe observed effects, tbe dosage, modes of administration HIM! times of 

administrate® can be modified by the ski lied clinician. 

[00292] The particular choice of compound and other therapeutic agent will depend upon the diagnosis of 

the attffndfog physicians and their judgment of tbe condition of the individual and the appropriate 

treatment protocol. la some embodiments, the additional agent is a URAT I inhibitor, a xanthine 

oxidase inhibitor, 8 xanthine dehydrogenase, a xanthine oxidoredactase inhibitor, a purine 

nucleoside pbosphoryiase (PNP) inhibitor, a uric acid transporter inhibitor, a glucose transporter 

(GLUT) inhibitor, a GLUT-9 inhibitor, a solute earner family 2 (facilitated glucose transporter), 

member 9 (SLC2A.9) inhibitor, an organic anion transporter (OAT) inhibitor, an GA.T-4 inhibitor, 

or combinations thereof. Is certain, instances. URAT I is an km exchanger thai mediates urate 

transportation In certain instances, URAT 1 mediates urate transportation in the proximal tubtile. In 

certain instances, URAT I exchanges urate in a proximal tubule for lactate and nicotmate. In certain 

instances, xanthine oxidase oxidizes hypoxanthiae to xanthine, and farther to uric acid. In certain 

instances, xanthine dehydrogenase catalyzes the conversion, of xanthine, NAD*, and. H20 into orate, 

NABH, and H~. In some embodiments, the additional agem is sBopurmol, febuxostat (2-{3-cyano-

4-isobutoxyphenyl)-4-methy{-i,3-thiazol&-5-carboxyljc acid), FYX-G51 (4-(S-pyridin-4~yM/f-

[l^,4]triazol-3~yl)pyridine-2s^rt>oniirile), probenecid, sulfinpyrazow, benzbromaroae, 

acetaminophen, steroids, nonsteroidal anti-infiammstory drugs (NSAlDs), adrenocorticotropic 

boranoae (ACTH). colchicine, a glucorticoid, an adrogen. a cox-2 inhibitor, a PPAR agonist, 

naproxen, sevelaroer, sibutmaine, trogbtazone, proglitazone, another uric acid lowering agent, 

loaanaa Bfefic acid, benriodarone, ssAisylate, anlodspbie, vitaanm C, or combinations thereof. 

{612931 Described herein arc methods of treating a disease in an individual suffering koto, said disease 

comprising administering to said individual an effective amount of a composition comprising a 

compound disclosed herein or a pharrnaeeuticaily acceptable salt, solvate, polymorph, ester, 

tautomer or prodrug thereof. 

[W*294j Also described herem are methods of preventing or delaying onset of a disease in an individual at 
risk for developing said disease comprising administering to said individual an effective amount to 

Febuxostat FYX-051 

Diseases 
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prevent or delay onset of said disease, of a composition comprising a compound disclosed herein or 

a pharmaccritically acceptable sail, solvate, polymorph, ester, tautomer or prodrug thereof. 

[0029S] Further described herein are methods for the prophylaxis or treatment of any disease or disorder in 

which aberrant levels of uric acid plays a rob including, without limitation: hyperuricemia, gout, 

gouty arthritis, mSammatory arthritis, kidney disease, nephrolithiasis (kidney stones), joint 

inflammation deposition of urate crystals in joints, urolithiasis (formation of calculus in the urinary 

tract), deposition of urate crystals m rem! parenchyma, Lescfe-Nyhan syndrome, KeUey-Seegmillef 

syndrome, gout flare, tophaceous gout, kidocy failure. or combinations thereof ia 2 hrnnau or other 

mammal, The methods disclosed herein estead to such a use and to tbe use of die compounds for 

the manufacture of a medicament for treating such diseases or disorders. Further, the methods 

disclosed herein extend to the administratioE to a bmnac as elective amouai of a cotopottnd 

disclosed harm for treating any such disease or disorder. 

10029^1 individuals thai can he treated with the compounds described herein, or a phumaceutically 

acceptable salt, ester, prodrug, solvate, hydrate or derivative of said compounds, according to the 

methods of this invention include, for example, individuals that have been diagnosed as having 

gout, gouty arthritis, inflammatory arthritis, kidney disease, nephrolithiasis (kidney stones), joint 

inflammation, deposition of urate crystals m joints, urolithiasis (formation of calculus in the urinary 

tract), deposition of urate crystals b renal parenchyma. Lescb-Nyhan syndrome, Kelley-Seegmilier 

syndrome, gout Hare, tophaceous gout, kidney failure, or combinations thereof 

IW297] In some embodiments, an individual having an aberrant uric acid level is administered an amntmt of 

st least one compotmd disclosed herein syf&ciem to modulate the aberrant uric acid level (e.g., to a 

medically-acceptable level). Ic some embodiments, an individual treated with the compounds 

disclosed herem displays aberrant uric acid levels wherein the uric acid levels in Wood exceed a 

medically-accepted range (i.e., hyperuricemia). In some embodiments, an individual treased with 

the compounds disclosed herein displays aberrant uric acid levels wherein uric acid levels in the 

blood exceed 360 joaol/L (6 mg/dL) for a female individual or 40G *imol/L (6.8 mg/dL) for a male 

individual. Is some embodiments, sn individual treated with the compounds disclosed herein 

displays aberrant uric acid levels wherein uric acid levels in urine exceed a medically-acccptcd 

range (i.e., hyperuricemia). In some eimbodmsenta, an individual treated with the compounds 

disclosed herem displays aberrant uric acid levels wherein uric acid levels in iffiw exceed 800 

mg/da,y (is a male individual) aad greater that* 7 SO mg/cky (is a female indi^iduai). 

(06298} Ln some embodiments, an individual treated with the compounds disclosed herein (1) displays 

aberrant uric acid levels, aad (2) suffers from a cardiovascular disorder. In some embodiments, an 

individual treated wish the compounds disclosed herein (1) displays aberrant wric acid levels, and 

(2) suffers from an aneurysm; angina, atherosclerosis; a stroke; cerebrovascular disease; congestive 

heart failure; coronary artery disease; and/of a myocardial infarction, Irs some embodiments, aa 

individual treated with the compounds disclosed herein (1) displays aberrant uric acid levels, and 

(2) displays (a) c-reactive protein (CRP) levels above about 3.0 mg/L; (b) homocysteine ievels 
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above about 15,9 ramoS/L; (c) LDL levels above about ISO mg/dL: (d) HDL levels below about 40 

mg/dL; asd/or (c) serum creatinine levels above about 1.5 mg/dL. 

}0029^i In some embodiments, an individual treated with tbe compounds disclosed herein (1) displays 

aberrant uric acid levels, and (2) suffers from diabetes. In some embodiments, an individual treated 

with the compounds disclosed herein (l) displays absmmt uric acid levels, and {2} suffers from 

Type I diabetes. Is some embodiments, an individual treated with the compounds disclosed herein 

(1) displays aberrant uric acid levels, and (2) sruffars from Type Q diabetes. In some aaafcodimeats, 

an individual created wifch the compouads disclosed herein (1) displays aberrant uric acid levels, and 

(2) suffers from a lass, of beta cells of die islets of Langerhans in tbe pancreas, ia some 

embodiments, an individual treated with the compounds disclosed herein (1) displays aberrant uric 

acid lewis, and (2) suffers from insulin resistance and/or reduced insulin sensitivity. In some 

embodiments, an individual treated vaith tbe compounds disclosed herein (1) displays aberrant uric 

acid levels, and (2) displays (a) a lasting plasma glucose level >126 mg/dL; (b) & plasma glucose 

level >200 mg/dL two hoars after a glucose tolerance test; and/or (c) symptoms of kyperglycetBia 

aad casual plasma glucose levels >200 mg/dL (1! J mmol/1). 

[00300] In some embodiments, an individual treated wife the compounds disclosed herein (1) displays 

aberrant uric acid levels, aad (2) suffers from metabolic syndrome. In some embodiments, an 

individual treated with, the compounds disclosed herein. (I) displays- aberrant uric acid levels, and 

{2} suffers from (a) diabetes meEi&ts, unpaired glucose tolerance, impaired fasfmg glucose aad/or 

insulin, resistance, (b) at least two of (i) blood pleasure: >140/90 mmHg; (») dysiiptdaeana: 

triglycerides (TG): >i .695 mmal/L s«d high-density lipoprotein cholesterol (HDL-C) <0.9 

nimol/L (male), £1,0 0101011. (female); (iii) central obesity: waist:bip ratio > 0.90 (male); > 0.85 

(female), and/or body mass index > 30 kg/m2; and (iv) microalburoiiiurta: urinary albumin 

excretion ratio £20 tag/min or albumin: creatinine ratio S3G mg/g. In some embodiments, an 

individual treated wife the compounds disclosed herein (I) displays aberrant uric acid levels, and 

(2) suffers from insulin resistance (Le., fee top 25% of tbe fasting insulin values- among non-

diabetic individuals) and (b) at least tvro of(i) ceatral obesity: waist circumference £#4 cm (male). 

>80 cm (female); (si) dysliptdaemia: TG 2&.0 inmol/L and/or HDL-C < 1.0 mmol/L or treated for 

dyslipidaemia; (iii) hypertension: blood pressure 5:1 >40/90 mmHg or antihypertensive medication; 
asd (iv) fasting plasma glucose £6.1 mmol/L. Ia some embodiments, an individual treated with the 
compounds disclosed berein (1) displays aberrant uric add levels, and (2) displays at least three of 

(a) elevated waist circumference: Men £40 inches (men) aad 235 indies (women); (b) elevated 

triglycerides: 3:lS0 mg/dL; (c) reduced HDL; < 40 mg/dL (men) asd < 50 mg/dL (women); (d) 

elevated blood pressure: £130/85 mm Hg or use of medication for hypertension; and(e) elevated 

fasting glucose: MOO mg/dL (5.6 mmoi/L) or ase of medication for hyperglycemia. 

|0B3f 1] In scree embodiments, aa individual srsated with the compounds disclosed berein (I) displays 

aberrant one acid levels, and (2) suffers from kidney disease or kidney failure. In some 

embodiments, an individual treated 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 compouitds disclosed berein (1) displays aberrant uric acid levels,, sod 
(2) produces less than 400 ml, per day of mine (adults), produces less than 0.5 ml-/kg/h of urine 
(children), or produces less than 1 mL/kglv of urate (infants). 
UmCACID 

IW302] In certain instances, purines (adenine, guanine), derived from food or tissue turnover (cellular 
nucleotides undergo continuous turnover), are catafeoiizsd m mimans to their fmal oxidation 
product, uric acid. In certain ircMances, guaaine. is oxidized to xasttbine, which is tuns, is further 
oxidized to uric acid by tbe- action of xanthine oxidase; adenosine is c-oirverted to inosinc which is 
further oxidized to hypoxanthine. in certs in instances, aanthine oxidase oxidizes hypoxartfhiac to 
xanthine, and fialfaer to uric acid. In certain instances, as part of the reverse process, the enzyme 
hypoxanthine-guaaine phc^horibosyt transferase (HGPRT) salvages guanine asd hypo xanthine. 

NH2 

H<*y\ _ 
HA/ 

Ri»se 

[00303) In certain instances, the fceto form of uric acid is in equilibrium with the enol form which loses a 
proton at physiological pH to form urate. In certain instances, (e.g., under serum eondmons (pH 
7.40,37°C)), about 98% of uric acid is ionized as the monosodium urate salt, is certain instances, 
urate is s strong reducing agent and potent antioxidant. In humans, about half the antioxidant 
capacity of phstoa comas from uric acid. 

n 
Urate 

|66304) In certain instances, most uric acid dissolves in blood and passes to the kidneys, where it is excreted 
by glomerular filtration and tubular secretion. In certain instances, a substantial fraction of uric acid 
is reabsorbed by the renal tubules. One of the peculiar characteristics of the uric acid transport 
system is that, although the net activity of tubular function is reabsorption of uric acid, -die molecule 
is bosh secreted and reabsorbed during its passage through the nephron. In certain instances, 
reabsorption dominates in the SI ami S3 segments of the proximal tubule aid secretion dominates 
in the S2 segment In certain instances, the bidirectional transport results in drugs that inhibit uric 
ecid transport decreasing, rather than increasing, the excretion of uric acid, compromising their 
therapeutic usefulness. In certain instances, normal uric acid levels in human adults (5.1 +7- 0.93 
mg/dL) are close to the limits of urate solubility (~? mg/dL at 3?DC), which creates a delicate 
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physiologic urate bakace. In certain instances, the normal uric acid range for females is 

approximately 1 mg/dL below the male range. 

HYPERURICEMIA 

100305) in certain instances, hyperuricemia is characterized by higher thaa normal blood levels of uric acid, 

sustsiaed over loag periods of time. In certaio msteces, increased blood urate levels may be due to 

enhanced uric acid production (-10-20%) m&Jor reduced renal ezcretion (-80-90%) of uric acid. Ia 

cerais instances, causes of hyperuricemia may include: 

• Obesity/weight gam 

« Excessive alcohol use 
• Excessive dietary purine intake (foods such as shellfish, fish roe, scallops, peas lentils, beans and red 

meat, particularly offal - brains, kidneys, aipe, liver) 

• Certain medications, inchidmg low-dose aspirin, diuretics, niseis, cyclosporins, pyraanaxnide, 

etihambuiot, some high blood pressure drugs and some cancer chemotherapeatics, 

immutkOsu|iprfissive sad. cytotoxic agents 

» Specific disease states, particularly those associated with a high cell turnover rate (such as 

malignance leukemia, lymphoma or psoriasis}, and also includi&g high blood pressure, 

hemoglobin disorders, hemolytic anemia, sickle cell anemia, various nephropathies, 

myeloproliferative and lymphoproliferativc disorders, hyperparathyroidism, renal disease, 

conditions associated with insulin resistance aad diabetes mellitus, aad m transplant recipients, mi 

possibly bear* disease 

» inherited enzyme defects 

• Abnormal kidney function (e.g. increased A.TP tara over, reduced glomerular orate filtration) 

• Exposure £0 lead (plumbism or "saturnine gout") 

|003CHs] ID certain instances, hypcraricemia may be asymptomatic, though is associated wish the following 

conditions: 
« Gout 

« Gouty aniariiis 

« Uric acid stones in the uriaary tract (urolithiasis) 

• XJeposrts of uric acid in the soft tissue (topbi) 

*• Deposits of uric acid is the kidneys {uric acid nepltropathy) 

• Impaired kidney function, possibly leading to chronic aid acute renal failure 

GOVT 

Prevalence 

[&0307] The racidencc of gout has increased over the past two decades sad, m the United States, affects as 

much aR 2.7% of the population aged 20 years and oider, totaling over 5.1 million American adults. 

Goat is more common in men than women, (3.8% or 3.4 million men vs. 1.6% or 1,7 million 

women), typically affecting men in their 4G's and 50's (although gout attacks caa occur after 

puberty which sees an increase m uric acid levels). An increase ia prevalence of gow from 2.9 to 

5.2 per 1000 in the time period 1990 to 1999 was observed, with most of the increase occurring in 
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those ovsf the Hge of 65. Gout attacks are raore common m women after menopause. In certain 

instances, gout is one of the most common forms of arthritis, accounting for approximately 5% of 

all arthritis cases. In certain, instances* kidney failure and urolithiasis occur in 10-18% of individuals 

with gout and are common, sources of morbidity and mortality from the disease, 

Leadiag casses 
iOOJWJiln most cases, gout is associated with hyperuricemia. Is certain instances, individuals suffering 

from gout terete approximately 40% less uric acid than ooogouty individuals for any given plasma 

urate concentrations. In certain instances, urate levels increase until dse saturation point is reached. 

Is certain instances, precipitation of urate crystals occurs when the saturation point is reached, in 

certain instances, these hardened, crystallized deposits (tophi) form m the joists and skin, causing 

joint iailamiBasion (arthritis). Is certain instances, deposits are be marft» is the joint fluid (synovial 

fluid) am^or joint lining (synovial lining). Common areas for these deposits are the large toe, feet, 

ankles and hands (less common areas include the ears and eyes), In certain instances, the skm 

ground an affected joint becomes red and shiny with the affected area being tender and painful to 

touch. In certain instances, gout attacks increase is frequency. In certain instances, untreated acute 

gout attacks lead to permanent joint damage and disability. In certain instances, tissue deposition of 

urate leads to: acute inflammatory arthritis, chronic arthritis, deposition of urate crystals in renal 

parenchyma and urolithiasis. Is certain instances, the incidence of gouty arthritis increases 5 fold in 

individuate with serum urate levels of 7 to 8.9 mg/dL and up to 50 fold in individuals with ievels > 

9mg/dL (53GfU»ol/L). In certain instances, individuals with gout develop imal insufficiency aad 

end stage renal disease (i.e., "gouty nephropathy"}, to certain instances, gouty nephropathy is 

characterized by a chronic interstitial nephropathy, which it promoted by medullary deposition of 
monosodium urate. 

(00399! In certain instances, gout includes painful attacks of acute, monarticular, inflammatory arthritis, 

deposition of urate crystals ia joists, deposition of urate crystals in renal parenchyma, urolithiasis 

(formation of calculus in the urinary tract), and nephrolithiasis (formation of kidney stones). In 

certain instances, secondary gout occurs in individuals wife caaccr, particularly leukemia, and those 

with other blood disorders (e.g. polycythemia, myeloid metaplasia, etc). 

Symptoms 

f0031©I In certain instances, attacks of goat develop very quickly, frequently the first attack occurring at 

night, lo certain instances, symptoms include sudden, severe joint pain and extreme tenderness in 

the joint area, joint swelling and shiny red or purple skis around the joint. In certain instances, the 

attacks are mfrequeat lasting 5-10 days, with no symptoms between episodes. In certain instances, 

attacks become more frequent and nay test longer, especially if the disorder is not controlled. Is 

certain iastsaces, episodes damage the affected joints) resulting in stiffness, swelling* limited 

motion and/or persistent mild to moderate pain. 

Treatment 

[00311} In certain instances, gout is treated by lowering the production of uric acid. In certain instances, 

gout is treated by increasing fee excretion of uric acid. In certain instances, gout is treated by 
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URAT 1, xanthine oxidase, xanthine dehydrogenase, xanthine oxidorGductase, a purine nucleoside 

phosphorylase (PKP) kmibilor, s uric acid transporter (URAT) inhibitor, a glucose transporter 

(GLUT) inhibitor, a GLUT-9 inhibitor, a solute canisr family 2 (facilitated glucose transporter), 

member 9 (SLC2A9) inhibitor, aa organic anion transporter (OAT) inhibitor, aa QAT4 inhibitor, 

or combinations thereof. In general, lite goahv of goal, treatment are to J) retake the pain, swelling 

aid duration of aa acute ettack, aad ii) prevent future attacks aad joint damage, in certain instances, 

gout attacks are treated successfully using a combination of treatments, la certain instances, gout is 

one of the most treatable forms of arthritis. 

(863121 i) Treating the gout attack. Ifi certain instances, the pain and swelling associated with an acute 

attack of gout can be addressed with medications such as acetammophea, steroids. nonsteroidal 

anti-inflammatory drags (NSAIDs), adrenocorticotropic hormone (ACTH) of colchicine. lis certain 

instances, proper rcedicatioa controls gout within 12 to 24 hours aad treatment is stopped aitsr a 

few days. In ceitaia instances, medicatioa is used in coojunctioii with rest, increased fluid intake, 

ice-packs, elevation and/or projection of tie affected area/s. ID certain instances, the 

aforementioned treatments do not prevent recurrent attacks and they do cot affect the underlying 

disordm of abnormal uric acid metabolism. 

[M3I3J ii) Preventing future, attacks. In certain instances, reducing serum one acid levels below the 

saturation level is the goal for preventing further gout attacks, la some cases, this is achieved by 

decreasing uric acid production (e.g. allopurraol), or increasing one acid excretion with uricosuric 

agents (e.g. probenecid, sulfinpyrazone, beazbromarone). 

f(MB14j In certain instances, sdbpurine! inhibits uric acid formation, resulting in a reduction in both the 

serum and urinary uric acid levels arid becomes fully effective after 2 to 3 months, 

In certain instances, allopurinol is a structural analogue of hypoxanthine, (differing only in the 

transposition of the carbon aad nitrogen atoms at positions 7 and 8), which inhibits tbe action of 

xanthine oxidase, the enzyme responsible for the conversion of hypoxaathiae to xanthine, and 

xanthine to uric acid. In ccrtain instances, it is metabolized to the coirespooding xanthine analogue, 

alloxanthmc (oxypurinol), which is also ait inhibitor of xanthine oxidase. In certain instances, 

alloxan thine, though more potest in inhibiting xanthine oxidase, is less pharmaceutical! y acceptable 

due to low oral bioavailability. In certain instances, fetal reactions due to bypmensitivity, bote 

marrow suppression, hepatitis, md vasculitis have been reported with Allopurinol. Ia certain 

instances, the incidence of side effects may total 20% of all individuals treated with the drug. 

Treatment for disorders of uric acid metabolism has not evolved signifioantiy in flae following two 

decades since the introduction of allopurinoi. 

|00315{ In certain instances, Uricosuric agents (e.g., probenecid, sulfinpyrazone, and benzbroma/one) 

increase uric acid excretion. In certain instances, probenecid causes an increase in uric acid 

HypoxanthlR® 

*anSfwf»-fr~ Urate 

by Allopurinol 
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secretion by the renal tubules and. when used chronically, mobilizes body stores of urate. In certain 

instances. 25-50% of individuals treated wi& probenecid fail to achieve reduction of scram uric 

acid levels < 6 mg/dL In certain instances, iascn&itivity to probenecid results from drag 

intolerance, concomitant salicylate ingestion, and renal impairment In ccrtain instances, orse-tted 

of the individuals develop intolerance to probenecid, In certain instances, admimstxatioe of 

uricosuric agents also results m urinary calculus, gastrointestinal obstruction, jaoadice and anemia. 

PLUMBISM OP. "SATURNINE GOUT" 

(60316) In cfisuia instances, excessive exposure to lead (lead poisoning or plumbism) results in "saturnine 

gout," a lead-induced hyperuricemia eke to lead inhibition of tubular urate transport causing 

decreased reaai excretion of uric, acid. Ia certain isstacces, more, th&s 50% of iadivi&saSs suffering 

from lead nephropathy suffer from gout in certain instances, acute attacks of saturnine gout occur 

in the knee more frequently Urns tbe big toe. Ia certain instances,, renal disease is more frequent aad 

raore severe in satamine gout than ia primary gout. Is certain instances, treatment consists of 

excluding tbe individual from further exposure to bad, tbe use of chelating agents to remove lead, 

and control of acute goaty arthritis and byperuricacmia. Ia certain instances, saturnine gout is 

characterized by less frequect attacks than primary gout. In certain instances, lead-associated gout 

occurs in pie-menopausal women, aa taacommon occurrence in non bad-associated gout. 

LSSCH-NYHAN SYNDROME 

[60317] In certain instances. Lescfc-Nyban syndrome (LNS or Nyhan's syndrome) affects about one in 

100,000 live binits. lis certain instances, LNS is caused by a genetic deficiency of the enzyme 

hypoxentbine-guamae pkssphoribosyltramferese (HGPRT). In ccrtain instances, LNS is as X-

Iinked recessive disease. In certain instances, LNS is present at birth in baby boys. In certain 

instances, the disorder leads to severe gout, poor muscle control, and moderate mental retardation, 

which appear in the first year of life. In certain instances, the disorder also results in self-mutilating 

behaviors (e.g., lip and finger biting, bead banging) beginning in the second year of life. In certain 

instances, the disorder also results is gout-like swelling ia the joints and severe kidney problems. In 

certain instances, the disorder leads neurological symptoms include fecial grimacing, iavohmtary 

writhing, and repetitive movements of the arms and legs similar to those seen in Huntington's 

disease. The prognosis 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 certain, instances, the life expectancy 

of a treated individual with LNS is greater than about 40 years of age. 

HTPERUPJCEMIA AND OTHER DISEASES 

|O0318| In certain instances, hyperuricemia is found in individuals with, cardiovascular disease (CYD) 

and/or renal disease. In certain instances, hyperuricemia is found ia individuals with 

prebypertension. hypertension, increased proximal sodium reabsoipiioa, microalbuminuria, 

proteinuria, kidney disease, obesity, hypertriglyceridemia, low high-density lipoprotein cholesterol 

hyperinsuHnemia, hyp&rieptinemia, hypoadiponectinemia, peripheral, carotid and coronary artery 

disease, atherosclerosis, congenative heart failure, stroke, tumor lysis syndrome., endothelial 

dysfunction, oxidative stress, elevated renin levels, elevated endotheiin levels, and/or elevated C-
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reactive protein levels. In certssm instances, hyperuricemia is found in individuals with obesity (e.g., 

central obesity), high blood pressure, hypsrlipideima, and/or impaired fesuBg glucose. In certain 

instances, hyperuricemia is found ia individuals with metabolic syndrome. Ia certain instances, 

gouty arthritis is indicative of an increased risk of acute myocardial infarction, in soma 

embodiments, administration of the compounds described herein to as individual are useful for 

decreasing the likelihood of a clinical event associated with a disease or condition licked to 

hyperuricemia, including, bul not limited to, prchypertension, hypertension, increased proximal 

sodium re&bsorptioft, mjctoaifeusnisKsia, proteinuria, kidney disease, obesity, hypertriglyceridemia, 

low high-density lipoprotein cholesterol, hypermsulineniia, hyperfeptinemia, hypoadiponectinemia, 

peripheral, carotid and coronary artery disease, atherosclerosis, coagermtive heart failure, stroke, 

tumor lysis syndrome, endothelial dysfunction, oxidative stress, elevated renin levels, elevated 

eodotbelin levels, and'or elevated C-nractive protein levels. 

{003l9j In some embodiment, the compounds described herein are administered to m individual suffering 

from & disease ar condition requiring treatment with a compound that is a diuretic, la some 

embodiments, the compounds described herein are administered to an individual suffering from a 

disease or condition requiring treatment with a compound feat is a diuretic, wherein the diuretic 

causes renal retention of urate. In some embodiments, die disease or condition is congestive heart 

failure or essential hypertension. 

[0052ft| In same embodiments, administration of the compounds described herein to HI individual sire uselrul 

for improving motility or improving quality of life. 

[00321] in some embodiments, administration of the compounds described herem to en individual is useful 

for treating, or decreasing the side cffects of cancer treatment 

[00322| la some embodiments, administration of the compounds described herein to an individual is useful 

for decreasing kidney toxicity of cis-platin. 

Kits 
1003231 The compounds, compositions and methods described herein provide kits for the treatment of 

disorders, such as the ones described herein. These kits- comprise a compound, compounds or 

compositions described berein ia a container and, optionally, instructions teaching the use of die kit 

according to the various 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 these and the like, which indicate or establish the activities and/or advantages 

of the composition, and/or which describe dosing, administration, side effects, drug interactions, or 

other information useful to the health care provider. Such information may be based on the results 

of various studies, for example, studies using experimental animals involving, is vivo models and 

studies based <ra human clinical trials- Kits described herein can be provided, marketed md/'ot 

promoted to health providers, including physsiciass, nurses, pharmacists, formulary officials, and the 

like. Kits may also, in some embodiments, be marketed directly to the consumer. 

HH1324J The compounds described herein can be utilized for diagnostics and as research reagents. For 

example, the compounds described herein, either alone or m combination with other compounds, 
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can be used as tools ia differential aaad/or combinatorial analyses to elucidate expression patterns of 
genes expressed witfcit cells and tissues. As one non-limiting example, expression patterns within 
cells or tissues treated with oae or more compounds are compared DO control cells or tissues not 
treated witi compounds and the patterns produced are analyzed for differential levels of gene 
expression as they pertain, for example, to disease association, signaling pathway, cellular 
localization, expression level, size, structure or function of fee genes examined. These analyses can 
be performed on stimulated or mssiismkted ceils and in the presence or absence of other 
compounds which affect expression patterns. 

100325J Besides being useful for famnaa treatment, the compounds and formulations of the present invention 
are also useful for veterinary treatment of companion animals, exotic asimak aad farm animals, 
including mammals, rodents, and the like. More preferred animals include borses. dogs, and cats. 

{00326} The examples and preparations provided below fiir&er illustrate asd exemplify the compound# of 
the present invention aad methods of preparing such compounds. It is to be understood that the 
scope of the present invention is not limited in any way by the scope of tbe following examples and 
preparations. In tbe following examples molecules with a single chirai center, unless otherwise 
noted, exist as a racemie mixture. Those molecules with two or more chirai centers, unless 
otherwise noted, exist as a racecnic mixture of diastereomers. Single enaattomets/diasifseGmers 
may be obtained by methods known to those skilled in the art 
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EXAMPLES 

1 Chemical Syntheses 

Example 1: 2-cM2.,4-XHmefl»yt-5,6,73-t«trakydronaph.ttMtlaj-l-yl>-5~{trtfiiK>rom«l3j1HB-i^.4-

trkzol-^yltiijo^certc acid 

{60327] Step A; Ethyl 2-bromoscetate (<SS pL, 0.611 ramoi) and potassium carbonate (0.17g, 1.22 mmol) 

were added to a solution of 4-(2J4-Dimetfeyl-5>6,7,8--C5sti^yclroQ^hthaitto-!-yl)-S-(triSuorQniethyI)-

4H-1,2,4-triazol€-3-thioi (0.2 gf 0.61 i mmol) iaTRF (2.44mL). The resulting mixture was heated 

ai60°C for IS hours. Tbe mixture was concentrated, ethyl 2-bromoacctate(68 jiL, 0.611 mmol) and 

DMF (L .2DIL) added, and the mixture heated at 60°C for 24 hours. Water (40oiL) was added aad 

the mixture extracted with ethyl acetate (2x40 mL). The combined organic extracts were washed 

with brine, dried over sodium sulfate, filtered, concentrated and purified by SGC (0-50% ethyl 

acetaJe/Hex&ces) to afford why! 2-{4^2,4-dimethyl-5>6 J,8-tertrahydro:naphthfilen-i-yI)-5-

(trif]uoromsdiyi)-4K«l^g4-dia22)l-3-yl[thio)acetate as a clear oil (0.137g, 54%)-

[O032SJ] Step B: Lithium hydroxide solution (IM aqueous, Q.436mL, 0.436 tamol) was added to a solution 

of ethyl 2-(4-(2,4-dim£thyl-5.6,71S-tetrahydroiiEphthaieTi-l-yl}-5-(trifluofomethyl}-4H-1 ̂ 2,4-triazol-

3-yithio)scctate (0,09g, 0.218 mmol) m THF/r&etha£oL%ater (3/3/1,1.5 mL) and stirred for 18hat 

room temperature. The crude reaction mixture was coacestrated, acidified with HQ (1M aqueous, 

4raL), and extracted with ethyl acetate (2x3 mL). The combined organics extracts wc 

concentrated to afford 2-(4-<2>4-din3etbyl-5,6s7,8-tctrahydroaap!3thalen-l-yl)-5-(trifluoromi5thyl)-

4H-1 ,2,4-tria2»i-3-ylthio)aectic acid as an off-white foam(0.082 g, 98%). 

Example 2: 2^4»7-»imethyIn»phthdeB-l-ylMH-U,4-tmK>!-3«yHbio)8cetic acid 

{08329} Step A: Ethyl 2-bromoacsSate (87 {iL, 0.7§3 mmol) aad Potassium carbonate(0.216& !.57nunol) 

were added to a solution of 4-(4,7-DimethyiJiaphthaieQ-1 -yl}-4H-2 s2,4-triazofe-3-thioi (0.2 gv 0.783 

mmol) ialHF (J.lmL). The resulting mixture was then heated to 60*C for 1 fec^x. Additional DMF 

(I mL) was added and the mixture heated at 6Q°C for 18 hours. Water (3mL) was added sad the 

mix tire, extracted with ethyl acetate (3x3 mL). The combined organic extracts were dried over 

sodium sulfate, Altered, concentrated and Purified by SGC (0-100% EtOAc/Hexanes) to afford 

ethyl 2-(4-{4>7-Kliaiethylnaphlhalen-S"Yi)-4'H-l,2,4-tiiE£o{-3-yithio)acetate as a clear oil (0.231g, 

86%). 



{003301 Step B: Lithium hydroxide solution (IM aqiieoas, 0.88mL, 0.488 mmol) was added to a solution of 

4 ethyl 2-(4-{4T7-dinKiii>4Q2phthalett-l-yi}-4H-lP2)4-!iiazo3-3-yJtiiioSacetate (0.15 g, 0.44 mmol) ia 

THF/ethanol/water (1:1:1, 7mL) end tas mixture stirred for 2h at room icraperatuxe. lbs crude 

reaction mixture was then concentrated, acidified with HC1 (IM, 3mL) and extracted with ethyl 

acetate (3x5mL). The combined organics extracts were concentrated to afford 2-(4-(4,7-

diraethySaaphthaJers-1 ̂ 2,4-triazoi-J-yilkio)acetic acid as an off-white solid (0.129 g, 94%). 

3: 2-(5^oiiKH4-(4-cyciopropylnapbtha4en-l-ytHH-l»2Atriaz®l-3-ylthio>-2-

metfeyipropssate acid 

JW33I| Step A: 3 -Bromo - propionic acid ethyl ester (158 jiL, 224 mg; L239 mmol) was added to a solution 

of 5-Amino-4-(4-cyclopropy?-naphtiftien-!-yl)-4K-[i,2.4]iria2ol£-3-thiol (0,35 g, 1.239 mmol) in 

DMF (2.5mL), The resulting mixture was heated to 60*C for 20 hours. The reaction mixture was 

concentrated and sonicated with olisyl ether several times, decanting the ethyl ether layer. Tbe 

resulting light yellow oil was placed on high vacuum to afford crude eihyl 3-{5-amino-4-(4-

cyclopropybDaphtfaBden-l-yl)-4H-1.2,4>triazol-3-yl&io)pfopano2te as a light hrowji oily foam which 

was used directly in the next step {0.409 g, 87%). 

1603321 Step S: 3<5-Amio>4-(4-cyciopropyUug»bthalen- J r2,4-triazol-3-ylthio)propanoate» (200 

mg 0.523 mmol), sodium nitrite (361 mg, 5.233 mmol, 10 eq,} and bcnzyltiiethylamraoniiim 

bromide (427 rag, 1.570 mmol, 3 eq.) were suspended iabtoraoform (3 mL) and stirred at room 

temperature for -30 mia Dichloroaceuc acid was then added (86 jiL, 135 mg; 1.047 mmol, 2 eq.). 

and the mixture stirred al room temperature overnight, covering the flask with, foil to keep light out 

Water was added (5mL) and stirring cootiausd for a farther 30 mi a,. The reaction mixture was dim 

tansferted to a aqi. iuassef and ewidifjonal water aad dichlororaetbane were added. The organic 

layer was collected and the aqueous layer 'washed with dichloromethanc <2x). The combined 

organic extracts were dried over sodium sulfate, filtered, concm£rated and purified by Hash column 

chromatography (6:4 Hexsaes/Ethyl acetate) tc give ethyl 3-(5-bromo^(4-eyclopTOpytaapbthalco-
l-yl)-4H-I^.4-triazol-3-yithio)pTopttnoate as a light brown oil (111 mg, 47.6%). 

(00333} Step C: Aqueous lithium hydroxide solution (IM, 437 jxL, 0.437 ramoi, 3 e^.) was added to a 

solution of ethyl 3^5-bromo-4-{4-cyciopn>py5naphlli£3eB-l »yl)-4H-l ,2,4-triazo]-3-
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ylthio)propanoate {65 ing, 0.146 rosso!) in THF (1.5mL> and methanol (ImL). The mixture was 

stirred at room temperature for ~2 hoars, sac HC1 (IK, 584 jiL, 0.584 mmol, A eq.) added. The 

mixture was concentrated, a little water added, sonicated and the off-white solids isolated by 

filtration. Tbe Isolated materia? was placed into smaU ajoouitf of methanol, sonicated again, sod 

then filtered lo give 5-bromo-4~(4'Cyclopropytoaphtkalen-1 -yl)-4H - \ ,2 ,4-triazole-3-thio1 as an off-

white solid (39 mg, 78%). 

(0S334! Step D; A solution of S-bromo-^-C^cyclopropyLnaplifeaiea-l-yl^H-l^^-triazoiie-S-ihio! (50 mg, 

0.144 nsffiol), ethyl 2-bromo-2-methy!pfGpasoaxe (22 jiL, 0.144 mmol) arid diis^ropyiethyiaimne 

(76 jiL, 0.433 mmo!) in DMF (L mL) was healed to 6<3*C for 20 hours. The mixture was then 

concentrated, sonicated ia ethyl ether until folly dissolved, aad washed with IN HCi. The raimre 

was extracted with diefry) ether (2x5 ml.), aad the combined organic extracts dried over sodium 

sulfate, filtered, and coscentrated to provide ethyl 2-(5-4jmrm>4-{4--cyclopropylnaphshaIeri- i -yl)-

4H-l,2,4-ma2oI-3-ylihio)~2-metbyipropanoate as a brown oil (60 mg, 91%). 

1003351 Step E: Lithium hydroxide solution (IM aqueous, 35S|iL, 0.358 mnaol, 3eq) was. added to & solution 

of ethyl2-(5-bromo-4-(4-cyclopropylmphthaleD-l-yt)-4H-t,2,4-triazol-3-yItmo)-2-

methylpropaao&te (55 mg, 0.119 mmol) in THF (ImL) and methanol (0.5mL), and the mixture 

stirred for 2-boure at room temperature. Use ensde reaction mixture was then concentrated, acidified 

with HCI (IN) and sonicated to break up solids. Filtration gave 2-(5-bromo-4~{4-

cyclopropyinaphtbalea-1 -ylV4H~1,2,4-triazol-3-vlthio)-2-tm^ylpropaaoic acid as an off-white 

solid (39 mg, 76%). 

Example 4: 2-<M{tlfhioroiiK!tb>'f)-4-(4-etiiiytDaphthaieii-l-ylHH>]r2,4-4iiazol-3-yltiuo)acetic acid 

|W336] Step A: Trictfcylamine (0.11 ml., 0 .786 nsmo!) and ethyl' 2-bromoacetate (80 p.L, 0,72 mmol) were 

added to a stared soLutiati of 5Hfdi£hiaronre&yl}-4^4^thyfcffiphtha3en~l-yl)-4H-l ,2,4-triezote-J~ 

t&iol (0.2 g, 0.655 mmol) m dichloronMtltaae (2.6 mL). The resulting mixture was stirred for 2h. 

The crude reaction mixture was purified by SGC (0-50% BtOAc/Hexaaes) to afford etbvi 2-4S-

(dtfiooromethyi)-4-(-4-«thyin2phtbalen-1 -yl)-4H-1 ̂ ,4-triazol-3-yithio)acetate as an off-white solid 
(G_246g, 96%). 

{60337} Step B: Lithium hydroxide solution (IM aqueous, Q.77mL, 0.77mino3) was added to a solution of 

ethyl 2-(5-(difiuorocaethyl)-4-(4~ethybapfathBlen-!-yl)-4H-l ,2,A-triazol-3-y)faio)aceiate (0.15 g, 

0.38 mmol) in Tiff/water (3:1,1.5 mL) and the mixture sjirred for 8h at room temperature. Hie 

crude reaction mixture was then ooaceetrated and acidified with HCI (IK, 3KLL) and extracted with 
ethyl acetate (3x2 mL). The combined organic extracts were concentrated to afford 2-(5-

(difJuororaethy!)-4-(4-«thylaapMiaicn-i-y1)-4H-l,2,4-triazol-3-yltitto)acctic acid as an off-white 

foam (0.136 §,99%). 



Vxzmnte S: 2-{5>amtio-4~<4-cycJapropylBaphthaieii-l-yl>-4B-t,2,4-triazoi-3-y}thio)-2-izietliy{propasok 

acid 

[003381 Step A: Ethyl 2-bronjo-2-methyfpropannate (184 fiL, 1.239 mrnof) was added to a solution of 5-

amiao-4-(4-cyclo|«'opyirisphfhftles-1 -yt)~4H-1,2,4-aiazole-3~thk>I (0.35 g, 1.239 mmol) in DMF 

(2.5mL) aad heated at 60°C for 20 hours after which lime a few crystals of potassium iodide were 

added aad fee mixture teased at 70°C for a farther 24h. The tesrpcramre was then Increased to 

90"C and the mixture healed for an additional 6 days. The mixture was allowed to cool to room 

temperature, concentrated and dissolved m dicWororaethane. Triethylamine and water were added 

aid tbe layers separated. The aqueous layer was extracted with dichloromethme (2x)and the 

combined organic extracts dried over NfiSO,, filtered, coaceatrated and purified by colimia 

chromatography (ethyl acetate) to afford ethvi 2-(5-ajmtrK>-4-(4-cyclopropyiti8pfe.tbalen-l-yI)-4H-

1.2.4-ttia2o!-3-ylthio)-2-methylpropanoate as a tan solid (0.134 g. 27%). 

[00339] Step B: Lithium hydroxide solution (IM aqueous, 0.757mL, 0.757mrQOl) was added to & solution of 

ethyl 2-(5-amino~4-(4-cyckjpropyInap&tliaJen-'l-yl)-4H-i,2,4-triazoI-3 yltbk>>-2-methy^5ropai3oate 

(100 mg, 0.252 nano!) in HHP (2mL) and methanol (ImL) asd Ihemixtcre stirred at room 

temperature for 20h. The cnide reaction mixture ms acidified with HQ (IN, IsaL) and sonicated to 

break up the solids, which were then isolated by Sltretioc to give 2-{5-ammo-4-{4-

cyclopropjteE^tiiaba-l-y!)-4H»1.2,4-tria2ol-3-ylthio}-2-methylpropatioic acid as a white solid (69 

mg, 74%). 

Example 6: 2-<5-<flaorosie^yl>-4.(4-metfeyl-S,6,7^teSraliytirosiiafi!s£liBie!a"I-yI)-4H"I?2.4-Sriax©l-5» 

ySibks)aceS3C *crd 

fOOMO] Step A: Triethylamine (0.087mLv 0.623 mmol) and ethyl 2-broraoacetate {63nL, 0.571mmol) were 

added to a solution of 5-{fluoroiQethyl)-4-(4'metiijd-5,6f7,S-letraliydronaph.tfaaieQ-l-yr)-4H-i.2,4-

tnazoie-3-thio! (0.144 g, 0.519 mmol) is dichloromethane (2.1 mL) asd stirred at room temperature 

for 2 hours. The crude reaction mixture was purified by SGC (0-100% EtOAc/Hexanes) to afford 

ethyl 2-(5-^Suororaetbyi)-4-(4~mfithyl-5,6,7,8"ietrahydroMphtaalen-l-yl)~4H~lt2,4-.(riazol-3-

vlthia)acetate as an off-white solid (0.168g, 89%). 

.o^> 
N-N w 
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[0034IS Step B: Lithium hydroxide solution (IM aqueous, 0.59 mL, 0.59 mmol) is added to a solution of 

ethyl 2^5^fluorcmethyl)^-(4-methyi~5,6,7>8-tetrahydron2phthaleTi4-yl)-4H-l,2,4-triazol-3-

yhhio)acetaie(iG? mg, 0.294 mmol) in THF/water (3/1,1,2mL) and the mixture stirred at room 

teraperatxare for 18h. The crade reaction mixture is concentrated, acidified with HCI (IN, 3mL) and. 

extraeied with ethyl acetate (3x3 ml-}. The combined organic extracts are dried over sodium sulfate, 

Gliered and concentrated to afford 2-(S4fiuorom«byl)-4-{4-methyi-5,6,7 .S-tstrahydronaph&aleri-1 -

yI)-4H-I,2,4-tnazoI-3-y!thio)acetic acid. 

Example 7: arr-BatyJ 2^54wttiw^4-c>ciepropYljiaphtfe»ieB-l-yiHH-Sr2,4-trta2»l-S-yichio>-I-

metlsyipropano&te 

[60342} Asohidoaof 5-broiao-4-{4-cydopropylnapbihakQ-l-yi)-4!i-l,2,4-«ia2oie-3--thiol (prepared as 

described above; 500 mg, 1.444 mmol) aad tert-bmyi 2-lm>mo-2-methylpropaxioatc (270 fil, 1.444 

mmol) and diisoprt^letfaybrrone (755 aL, 4.332 mmoi) in DMF (3 mL} was heated at 60"C for 20 

hours. The mixture was then concentrated, diethyl ether (15 mL) was added asd the mixture was 
sonicated until ail solids dissolved. The solution was then washed with HCi with (IN, mL) aad 

extracted with diethyl ether (2x.!5 mL). The combined organic extracts were dried over sodium 

sulfate, filtered, and conceotrated to afford tert-butvl 2-(5-bromc-4-(4-cycloprc^)ylmpbt$ia!eB-1 -yl)-

4H-1T2,4-aiazol-3-ylthio)-2-m«4iylpropano^e as a light brown foam (532 mg, 75% yield). 

Example §; 2-{5-broiao-4-(4-C3'clopropylB*pbtbalen-l->1HH-l^T4-trfaz«l-3-ylduo)acetic add 

[0Q343f Sodium hydroxide solution (2M aqueous, 33.7snL, 67rniiiol, 2eq) wss added to a suspension of 2-

(5-bromo-4-(4-cyclopn>py]xiaphihaleQ-l-yI)-4TI-l;2l4-triazol-3-v^ihio)-N-(2-chIoro-4-

sulfemoylpbeDyi;»acetamide (prepared by previously published procedures; 20g5 Mnimol) in eihanoS 

(200siL) and the mixmre heated at reflux for 4 houis. Charcoal (lOg) was added, die mixture stirred 

at room temperature for 12 hours and she charcoal removed by filtration. The charcoal was washed 

several times with ethanol and the filtrate then concentrated. Water (20QmL) was added aad Ibea 

concentrated to approx. one third volume, to remove all ethanol. Water (200mL) aad ethyJ acetate 

(250mL) were added, the mixture stirred vigorously for 15 imns and the organic layer removed. 

The aqueous layer was cooled to 0°C and acidified by treatment with HCI (IN) resulting in the 
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formation of a cloudy oily precipitate. Tbe mixture was extracted with ethyl acetate (3x> asd the 

combined organic cxcraots dried over sodium sulfate aad concentrated to give 2-<5-bromo-4-<4-

cyclopropylnapbthaiec" I -yl)-4H-1 -triazo!-3-yltiiio)&cdic acid as an off white solid (11.2g, 

82%). 

Rminpte 9; 2-(4<4-Cy<^propylBflpiitbal«M-l-yI>-5^triflttorometbyl>-4H-'»2;}4-ft-ta2»l-3-ylthio)-2-

add 

[00344) Step A: Ethyl 2-bn)mo-2-methyJpropanoale (89 pL, 0.596 mmol) w& diiBoprapylethylarome (0,3! 

mL. 1.789 mmol) were added to a solution of4-(4-cyGlopropyl«a|>hthalea-l-yI)-5-

(triffearomethyl)-4H-12,4-criazote-3 - thiol (0.2g, 0.596 mmol) in DMF (1.2 mL) and the mixture 

heated at 60°C for 20 hours. The mixture was coaceiurated, acidified with HCI (IM aqueous, 2 mL) 

asd extracted with ethyl acetate (3x3 mL). The combined organic extracts were dned over sodium 
sulfate, concentrated and purified by column chromatography (0-25% EtOAc/hcxanes) to provide 

e&yl 2-(4-{4-cyciopropylaaphlhajer!-]-y!)-5-(ixifluororTietbyl)-4H-l^>4-triazol-3-yithio)-2-

metbyforopaaoaie as a dear oil (0.1 g, 37%). 

[00345} StqpB: Lithium hydroxide solution (IM aqueous, 0.67 mL, 0-67 mmol.) was added a soSutioa of 

ethyl 2-(4-(4-cyclq3ropyinaphtijaleB-i-yl)-$-(triSu£^omcth.yl>-4H-1.2,4-triazol-3-ytthjo>-2-

metfaylpropanoate (0. ig, 0.22 mmol) is THF (0.8S mL) Mid the mixture stirred at room temperature 

for 18 b. The crude reaction mixture was concentrated; water (100 mL) added, and then washed with 

ethyl acetate (2x40 mL). The aqueous layer was acidified with HCI (IN aqueous, 10 mL) and 

extracted with ethyl acetate (30 raL). The combiaed organic extracts were dried over sodium sulfate 

and concentrated to afford 2^4-(4^ycloprapyfoaphtbalen»I-y3)-5^trifh>ororne*byl)-4B-! ,2,4-

triszoI-3-yltkio)-2-methylpropaao!C acid as an off-white solid (4Q rag, 53%). 

EmmMelft: !-<5-Bronio-4-<^ciopr«»pyin*pfatiaaleB-l->1HH-lt2,4-tria2oI-3. 

ylthio)cyciobataiiecsrt»oxyHc acid 

[00346] Step A: A solution of S-bromo*4-<4-cyclopropyinaplithalcn-l-yl)-4H-l,2,4-u-ia2ole~3-thiol (100 mg, 

0.289 mmol), ctbyi l-bromocyclobutanecarboxylair (47 jiL, 0.289 mmol) and 

diisoprtrpylethylsmine (151 yL, 0 866 mmol) in DMF (1 saL) was heated &x 60°C for 4 days. After 

cooling to room tesnjKyattae, the mixture was concentrated and partitioned between 



dichloforaefhane (15 mL) and HC! (IN aqueous, 15 mL). The aqueous layer was extracted with 

dicblofomethane (2x15 mL) aad the combined organic extracts dried over sodium sulfate, 

concentrated aad purified by cotemn chromatography (40% EtGAetotanes) to provide ethyl 1 -(5-

broirK>^-(4-cyciopropyh3SptehaIca-I->i>-4H-!.,214-tmzoI-3-ylthio)cycSofaiKaacc^t>oxyiate as a 

light velbw sticky foam (75 mg, 55% yield). 

(00347] Step B: Lithium hydroxide solution (IM aqueous, 0.387 mL, 0.38? tnmol, 3cq) was added to a 

solution of ethyl! -(5*bromo-4-(4-cyc!c^jropylaapbtha]erv-l-yl>-4H-lf2,4-criaEoi-3-

yithio)cycSobutanecarboxyiate {61 mg, 0.129 mmol) in THF/methanol (2-i, 3mL) and the mixture 

stirred at room temperature for I8h, The mixture was acidified with HCL(1N aqueous, 0.645 mL, 

O^Sffmio!, 5 eq), concentrated, water (lOmL) added aad extracted with diethyl ether <2x15 mL). 

The combined organic extracts were dried over calcium chloride and concentrated to give I -{5 -

broiw>^-(4-cycloprcfpyhi^tha\cn4-ylHH4,2,A-tri^ol-J-yltMo)cyclDb«ianeaBtboxyljc acid as 

an off-white solid (43 mgs 75%). 

%wm*t II 
{SMJ34S} Several compounds of formula (I) were prepared according to the protocols described in the 

previous examples. The analytical data for these compounds arc gives in the table below. 

S Biological Evaluation 

Eiwrote 12: Uric Acid Uptake Assay 

mm Creation of Stable Cell Lines Expressing hUUATl Transporter: Fall4esgtittoimsnURA.Tl gene 

(SLC22A12) was subcloned from plasmid pCMV6-XL5 (Origene) into eukaryotic expression 

pl&smsd pCMV6/Neo (Origene) using Not [ restriction sites. Gens sequencing confirmed the 

sequence ofhUHATl as outlined in Genbank (Accession #NM_144585.2). HEK293 human 

embryonic kidney cells (ATCC# CRL-1573) were propagated is EMEM tissue culture medium as 

described, by ATCC in an atmosphere of 5% C02 awl 95% air. Traasfectiotss of KEIC293 cells with, 

the pCMV6/Heo/URATl construct were performed using L2O0G transfeciitm reagent (Invhrogen) 

as described by the manufacturer. After 24h the traasfected cells were split into 10 cm tissue culture 

plates and grown for 1 day after which the medium was replaced with fresh growth medium 

containing G418 (Gibco) at 0.5 nag/ml final concentration. Drug-resistant colonies were selected 

after approximately 8 days and then tested for )4C-uric acid transport activity, The HEK293/uratl 

cells are plated on Poly-D-Ly&iaae Coated 96-weU Plates at a density of75,000 cells per well. 

{00350} Cells were grown overnight (20-26 hours) at 37°C in an incubator. Plates were allowed to come to 

room temperature and media was washed out with one wash of 250 pi of Wash Buffer (!25mM Na 

Gluconate, 10mM Hepes ph 7.3). Compound or vehicle was added in assay buffer withC 14 Uric 

Acid for a final concentration of 40|iM Uric Acid with a specific activity of 54 mCi'mmol. Assay 

Buffer was 125ntM Sodium Gluconate, 4.8mM Potassium Gluconate, i .2 mM Potassium 

phosphate, monobasic, L2mM magnesium sulfate, 3.3mM Ca Gluconate, 5.6raM Glucose, 25mM' 

HEPES, pH 7.3. Plates "were koubatcd at room temperature for 10 minutes then washed 3 trsaes 
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with 50|ii Wash Buffer sod 3 times wxtfc 250p! Wash Buffer, Microsciiit 20 Scintillation Fluid was 
added and plates were incubated overnight at 45°C to equilibrate. Plates were then read cm the 
TcpCoimt Plate Reader aad an EC5Q value generated. (See Eaoraoto et at, Nature, 2002,417,447-
4SI aadAsametaHBiot. Ckem., 2004,279,45942-45950.) 

$0351] Compounds of formula (I), prepared as described above kt examples 1-11, were examined 
according to tfce procedure described above aad ECJ5 values generated. The table below 
summarizes the activity of the compounds in the Uric Acid Uptake Assay, wherein A represents aa 
ECW from I sM to l^M; B represents an ECS» fromlMM to 30fiM; and C represents an EC;® greater 
than 30pM. (N/A means data not available). 

1 , • — 

Eg (structure |NMR Chemical Shifts 
lActivit 

MS i 
\<BC») 

IA 

J S'H NMR £40° CHLOROFORM-/) 6 ppm 1.23 (t, >7.15 

jKr, 3 K) 1.64 -1.93 (in, 4 H) 2.25 (s, 3 H) 2.31 (s, 3 li) 2-52 -

XjQ *2.68 (m, 3 H> 2.76 - 2.87 (m, I H> 4.29 (q, >7.26 Hz,2H) 4.35 -

' j4.59 (m,2H) 7.30 (s, 1 H) 

Mass found: 

414.05 £M+I) 
C 

IB 

lH NMR (400 MHz, DMSO^} 5 ppm 1.51 -1.65 (ra, I H) 1.65 -

I .S3 (m, 3 H) 2.21 (s, 3 H> 2.24 (s, 3 H) 234 - 2.47 (m, 1 H) 2,60 

(i, >5.91 Hz, 2 H) 2.80 - 2.93 (m. 1 H) 4.38 -4.56 (m, 2 H) 7.07 

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

Mass found: 

386.04 (M-H) 
B 

2A <xx 
1 

lH NMR {400 MHz. DMSOO 6 ppm 1.18 (t, 3 H) 2.45 {s, 3 H) 
2.75 (s, 3 H) 4.03 - 4.15 (ra,4H) 6.99 {&, 1 H) 7.45 - 7.53 (m, 2 

H) 7.56 (dd,>8.71,1.66 Hz, 1 H) 8.11 (d, >8.50 Hz, 1 H) 8.90 

(8,1H) 

Mass found: 

342.04 (M+l) 
B 

2B cjxx 
'H NMR (400 MHz, DMSO-<4) 6 ppm 2.45 (s, 3 H) 2-75 (s, 3 H) 

4.03 {d, >3.32 Hz, 2 K) 7.00 (&, 1 H) 7.44 - 7.53 (ra, 2 H) 7.56 

(dd, >8.71, 1.66 Hz,1H) 8.11 (d,J=S.71 Hz, 1 H)8.88 (s, 1 H) 

12.94 Cbr. s., 1 H) 

Mass found: 

314.04 (M+l) 
C 

'3A 

NMR (400 MHz, DMSCW^ 5 ppm 6,80 - 0,93 (m, 2 H) 1.11 -

1.22 (m, 5 H) 2,54 - 2.61 (m. 2 H) 2.70 - 2.79 (m, 2 H) 3.14 - 3.23 

(m, 2 H) 3.98 - 4.06 (m, 2 H) 7.46 (d, >7.26 Hz, 3 H) 7.56 (d, 

>7.88 Kz, 1 H) 7,69 (id, >7.62,1.14 Hz, 1 H) 7.74 - 7,82 (m, 2 

H) 8.27 (br. 8., 2 H) 8 60 (d,>8.50 Hz, 1 H> 

Mass found: 

383.07 (M+l) 
B 

3B <P 
'H NMR (400 MHz, DMSQ^) & ppm 6.80 - 0.92 (m, 2 H) 1.07 -

1.23 (m, 5 H) 2.54 - 2.62 £m, 1 H) 2,77 (t>>6.84 Hz, 2 H) 3.28 
(td, >6.8$, 2.38 Hz, 2 H) 4.03 (q«>7.05 Hz, 2 H) 7.15 (d, 

>8.09 Hz, 1 H) 7.44 (d, >7,46 Hz, 1 H) 7.62 - 7.71 (m, 2 H) 

7.75 (ddd, >8-40,6.95,1.24 Hz, I H) 8.59 (d, 1 H) 

Mass found: 
445.98 (M+l) 

B 
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3D 

lH NMR (400 MHz, CHLOROFORM-d) 5ppm 0,86 - 0.94 (m, 2 

H) 1.18 -1.24 (m,5H) 1,61 {&, 3 H) 1.66 (s, 3 H) 2.42 - 2.52 (m, 

1 H) 4.06-4.14 (m, 2 H) 7.15 (d, >8.29 Hz, 1 H) 7.28 - 7.35 (m, 

1 H) 7.40 (dd, >7.67,0.83 Hz, 1 H) 7.59 (ddd, >839,6.95,1.L4 

Hz, I H) 7.69 (666, >=8.40. 6.95,1.24 Hz, I H) 8.58 (d, >=8-50 

Hz, I H) 

Mass found: 

460.04 (M-i) 
A 

3E 

'H NMR {400 MHz, DMSG-^) 6 ppm O.SO - 1.00 (m, 2 B) 1.13 -

1.23 (m, 2 H) 1.50 (s, 3 H) 1.54 (s, 3 H) 2.55 - 2.65 (m, 1 H) 7.05 

<d, >8.09 Hz, 1 H) 7.45 (d, >7,67 Hz, 1 H) 7.59 (d, >7.46 Hz, 1 

H) 7.67 (ddd, >834,7.00,1.04 Hz. 1 H) 7.76 (ddd, >8.40, 7.05, 

1.14 Hi 1 H) 8-60 (d, >8.50 Hz, 1 H) 12.97 -13.15 (m, 1 H) 

Mass found: 

432,00 (M+l) 
A 

4A 

(iHNMR{400MHz,DMSO-^)Sppml.20(t,>7.15H2,3H) 

° ?1.37 - 1.45 (m*3 H) 3.23 <q,>7.46 Hz, 2 H) 4.08 - 4.18 (m, 4 H) 

17,06 - 7.36 (m, 2 H) 7.60 - 7.76 (in, 4 H) 8 30 (d, 1 H) 

Mass found: 

392,05 (M+l) 
C 

4B 

N-N OH ; 
j 'HNMR (400 MHz, DMSO-J«) 5 ppm 1.41 (t, >7.57 Hz, 3 H) 

" I3"23 & >7'60 ^ 2 K> 4-09 (E* 2 H) 7.07- 736 (m. 2 II) 7.53 -

|7.80 (m, 4 H) 8.29 (d, >8.29 Hz, 1 H) 13.03 0>r, s., 1 H> 

Mass found: 

364.04 (M+l) 
B 

5A 

I 

lH NMR (400 MHz, CHLOROFORM-^ S ppm 0.82 - 0.96 (m, 2 

H) UO (1, >7.15 Hz, 3 B) 1.21 (dq, >8.47,1.67 Hz, 2 H) 1.50 

(s, 3 H) 1.53 (s, 3 H) 2.41 - 2.50 (m, 1 H) 3.90 (q,>7.26 Hz, 2 H) 

4.30 (s, 2 H) 7.31 - 7,44 (m, 3 H) 7.60 (dddt>S.34,7.00,124 

Hz, 1 H) 7.69 (ddd, >8,40,6.95,1.24 Hz, I H) 8.57 (d, >8.29 
Hz, i K) 

Mass found: 

397,11 (M+l) 
C 

SB "io4" 
'H NMR (400 MHz, DMSG-d&) 8 ppm.0.76 - 0.96 (m, 2 H) 1.12 -

1.21 (as, 2 H) 1.33 (&, 3 H) 1.38 (s, 3 H) 2-56 - 2.60 (m, I H) 5.S4 

(s, 2 H) 1-04 (d, >8.29 Hz, 1 H) 7.35 - 7.45 (m, 2 H) 7.58 - 7.65 

(m, I H) 7.67 - 7.74 (m, I H) 8.56 (d, >8.29 Hz, 1 H) 12.80 (br. 

s.,lH) 

Mass found: 
369.10 (M+l) 

C 

i 

|6A 

'H NMR (400 MHz, DMSO-tfcj Sppm 1.20 ft, 3 H) 1.59 -1,71 

(Hi, 2 H) 1,72 - 1.84 (m, 2 H) 2.08-2.19 (m, 1 H) 2.24 - 2.36 (m, 

4 H.) 2,65 - 2,72 (m, 2 H) 4.08 - 4.21 (m, 4 H) 5.23 <d,>1.45 Hz, 

1 H) 535 (d, >1.24 Hz, f H) 7.11 (4 >7.88 Hz, 1 H) 7,25 (4 
>7 88 Hz, I H) 

Mass found 
364.11 (M+l) 

B 
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7 

H NMR (400 MHz, CHLOROFORM-^ S ppm 0.88 - 0.94 (m, 2 

H) 1.17 -1.24 (m, 2 H) 1.44 (s, 9 H) 1.61 (s, 3 H) 1.65 (s,3H) 

2.42 - 2.51 (m, 1 H) 7.17 (4 >?.&& Hz, 1 H) 7.28 - 7.42 (m, 2 H) 

7.58 (ddd, >8.29, 6.95, 1.14 Hs, I H) 7.68 (did, >8.40,6.95, 

1.24 Hz, 1 H) 8.57 (d,>8.29 Hz, 1 H) 

Mass found: 

488.05 (M+I.) | 
C 

S 

'H NMR (400 MHz, DMSO-Js) 5 ppm 0.84 - 0.91 (m, 2 H) 1.12 -

1.19 (m, 2 H) 2.54 - 2.61 (m, I K) 3.99 (d,>L45 Hz, 2 H) 7.16 

(d, >7.88 Hz, 1 K) 7.44 (d, >7.46 Hz, 1 H) 7.59 - 7.70 (t% 2 H) 

7.75 (td,>7.62, 1.14 Hz, 1 H) 8.59 (d, >8.50 Hz, 1 H) 12.94 (br. 

s., 1 H) 

: 
Mass fouiKi; 

404.5 (M+l) 
B 

9A p 
'H NMR (400 MHz, DMSO-^6) 6 ppm 0.88 - 0,93 (re, 2 H) 1.15 -

1.21 (m,2H) 1.60 (s, 3 H) 1.62 (s, 3 H) 2.55 - 2.64 (m, 1 H) 7.09 

(d,>8.09 Hz, I H) 7.44 (d,>7.05 Hz, 1 H) 7.63 - 7.73 (m, 2 H) 

7.73 - 7.79 (m, 1. H) 8.60 (d, >8.29 Hz, 1 H> 13.17 (br. a., 3 H) 

Mass found: 
422.10 (M+l) 

A 

!0A 

JR NMR (400 MHz, CHLOROFORMS) & ppta 0,88 - 0.9S <m, 2 

H) LIE -1.27 (m, 5 H) 1.95 - 2.20 (m, 2 H) 2.25 - 2.42 {m, 2 H) 

2.43 - 2.52 (m, 1 H) 2.75 - 2.S7 (m,2H)4.11-4.18 jm, 2 H) 7.21 

(d, >8.09 Hz, I H) 733 - 7.38 (m, 1 H> 738 - 7.43 (m, 1 H) 7.61 

(ddd, >5.29,6.95, 1.14 Hz, L H) 7.70 (ddd,>8.40,7,05,1.14 

Hz, 1 H) 8.58 (d, >8.29 Hz, 1 H) 

Mass found; 

472.03 (M f 1) 
N/A 

JOB 
^v 'H NMR (400 MHz, McOD) 6 ppm 0.86 - 0.94 (m, 2 H) 1.17 -

1.27 (m, 5 H) 1.92 - 2.04 (m, I H) 2.05 - 2.15 (m, I H>2.15 - 2.26 

(m, 1 H) 2.31 - 2.42 (m, 1 H) 2.55 (ti, >837, 5.42 Hz, I H) 2.69 -

2.81 (m, 2 H) 3.64 (q,>7.05 Hz, 2 H) 7.14 (d,>S 09 Hz, 1 H) 

7.45 - 7-52 (m, 2 H) 7.64 (ddd, >8.34, 7.00,1.24 Hz, t H) 7.73 

(ddd, >8.40.6.95,1.24 Hz, t H) 8.65 (d, >8.50 Hz. 1 H) 

Mass found; 

444.02 (M+l) 
IN/A 
: 

23 
v-r <o 

1H NMR (400 MHz, DMS0-d6) 5ppml.5S-l .86 (m, 4 H) 2.28 

(a, 3 H) 2.67 (t, >632 Hz, 2 H) 4.01 (d, >5.S0 Hz, 2 H) 7.07 (d, 

>7.88 Hz, I H) 7.20 

(4 >8.09 Hz, 1 H) 8.70 (s, I H) 12.92 (br. s., 1 H) 
\ 

Mass found: 

305.05 (M+l) 
B 

\ 

125 

^ liH NMR (400 MHz, DMSQ-</6) 5 ppm t.19 (t >7.05 Hz, 3 H) 

'S.S3-1 -SO(m,4 H) 1-89 (s, S K) 2.11 - 2.21 (na, 2H)2.24 (s, 3 

XJO |H) 159 "2.65 (m, 2 H)4.06 -4.19 <m, 4R>T.ll (st 1 H) 8-65 (s, ! 

' |H> 

Mass fcnmd; 
346.09 (M+l) 

1 
B 
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26 
v-.-T' 0 

1H NMR (400 MHz, DMSCW6} 6 ppm 1.19 (t, >7.15 Hz, 3 II) 

1.66 (br. *, 2 H) 1.72- 1.86 (m, 2 H)2.28 (s, 3 K) 2.67 (t, >6.22 

Hz, 2 H) 3.99 • 

4.18 (m,4H) 7.07 (d,>7.88 Hx, i B) 7.20 (d,>7.88 Hz, t H) 

§,70 (t, I H) 

Mass found: 

332.12 (M+l) 
B 

27 

N-N fvj 
% NMR (400 MHz, DMSOrf6) S ppm 1.59-1.78 (m,4 H) 1.89 

(s, 3 H) 2,17 (t,>6.12 Hz, 2 E) 2.24 (s, 3 H) 2.58 - 2.65 (m, 2 H> 

4,06 (s, 2 H) 7.1! (s, i H) 8.64 (s, I H) 12.92 (br. s, 1 H) 

Mass found: 

318.0$ (M+l) 
C 

I 
28 5M-rip 

SK NMR (400 MHz, DMSO-<4) 5 ppm 1.59 - 1.82 (m, 4 H) 2.22 -

2.30 (m, 5 H) 2.67 (t,>6.32 Hz, 2 H) 4.01 (d, >5.§0 Hz, 2 H) 

7.07 (d, >7.88 Hz, 1 H) 7.20 (d, >8.09 Hz, I H) 8.70 (s, 1 H) 

12.92 (br. s„ 1 H) 

Mass found: 

304.05 (MM) 
c 

31 

W-N cu -V-W^ 60° 'H NMR (300 MHz, DMS&4&) 5 ppm 2.02 { s, 3 H) 3.52 (m, 2 

H) 7.60-7.92 (m, 3 H) 8.22 (d, 1 H) 156 (d, I H) 8.84 (d, 1 H> 

Mass found: 

301.10 (MM) 
c 

32 

!H NMR (400 MHz, DMSO-d*) 5 ppm 1.92 {br. s„ 2 B) 2.18 (s, 3 

H) 2.25 - 2.37 (m, 6H)7.15(d, >7.26 Hz, 1 H) 7.22 (br. s., 1 H) 

7.35 id, >6,84 Hz, t H) 

Mass found: 

278.07 (MM) 
c 

33 "6 5H NMR (400 MHz, DMSO-d*} 6 ppm 1.92 (s, 2 H) 2.15 (s, 3 H) 

7.58 - 7.72 (m, 3 H) 7.78 - 7.84 (m, 1 H) 
Mass found-. 

284.00 (M+l) 
c 

36 

N-4< /u, 

^ ' 

"H "NMR (400 MHz, DMSO-^> & ppm 1.94 (br. s„ 3 H) 2.0? (s, 3 

H) 2.38 (s, 3 H) 7.14 - 7.24 (m, 2 H) 7.30 (s, 1 H) 
Mass round 

278.07 (M+l) 
c 

37 -5r<" 6r-
'H NMR (400 MHz, DMSCW/6) 5ppm 2.07 (s, 3 H) 3.57 (d, 

>3.11 Hz, 2 H) 3.80 (s, 3 H) 7.13 (Id,>7.62, 1.14 Hz, H) 7.30 

(d, >g,29 Hz, I H) 7.35 (dd, >7.67, 1.66 Hz, 1 H) 7.54-7.60 
(m, I H) 

MESS found: 
280.02 (M+l) 

c 

3B 

N-N r«M 
SB NMR (400 MHz, DMSO-4) 5 ppsa 1.93 (s, 6 H) 2.05 («, 3 H) 

3.70 (bs. fi., 2H) 7.2&- 7.34 (m, 2H) 7.36 - 7.42(m, I H) 
Mass fouwi; 

27S.07 (M+l) 
c 

46 
^fV 

'H NMR (400 MHz, DMSO-^) 5 ppm 0.79 - 0.95 (m, 2 H) 1.12 -
1.24 (m, 5 H) 2.54 - 2.64 (m, 1 H)4.0I (d,>1.45 Hz, 2 H) 4.07-

4.17 (m, 2 H) 7,48 (d, >7.67 Hz, 1 H) 7.53 (d, >7.88 Hz, 1 H) 

p-72 (td, >7.62, 1.14 Hz, I H) 7.76 - 7.83 (m, 2 H) 8.34 (br. s.: 2 
|H> 8.62(dF >8.29 Hz, 1 H) 

Mass found: 

369.10 (MM) 
c 
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47 

N-N nu 
'H NMR (400 MHz, DMSO-<fe> S ppn> 0.78 - 0.92 (m, 2 H) 1J 6 

(dd, 7=8.50,2,07 Hz, 2 H) 154 - 2.59 (m, 1 H) 3.7! (s, 2 H) 5.75 

(s. 2 H) 7.23 (d, >£.09 Hz, 1 H) 7.38 - 7.44 (m, 1 H) 7,46 - 7.52 

(m, I H) 7.60 • 7.67 (m, i H) 7.72 {ddd, >8.40,6.95, 1.24 Hz, 3 

H) 8.56 (d,>8.50 Hz. 1 H) 

Mass found: 

341.03 (M+U 
S 

48 ip 
'H NMR (400 MHz, DMSO-<4) S ppm 0.80 - 0.96 (m, 2 H) 1.08 -

U4 (m, 5 H)- 1.39 - i ,49 (m, 3 H) 2.56 - 2.64 (m, 3 K)4.00-4.13 

(m, 2 H)4.22 (dq, >16.35, 7.20 Hz, I H) 7.44 - 7.56 (ro, 2 H) 

7.66 - 7.82 (m, 3 H) 8.26 (br. s,t 2 H) 8.62 (d, >8.50 Hz, 3 H) 

Mass foucd: 

383.07 (M-H) 
B 

49 <P 
lH NMR (400 MHz. DMSO-dtf 5 ppm 0.80-0.93 (m,2H)1.14-

1.22 (m, 2 H) 1.35 &>7.46 Hz, 3 H> 2.55- 2.62 (m, 1 H) 3,83 -

3.9$ (m, I H) 539 (br. s., 2 H) 7.25 (t,>7.5? Hz, 1 H) 7.43 (d, 

>7.67 Hz, I H) 7.55 (dd. >7.67, 2.28 Hz, 1 H) 7.61 - 7.68 fm, 1 

H) 7.70 - 7.77 (m, I E) 8.58 (d. >8.50 Hz, i H) 

Massfoiind: 

355.07 (M+l) 
B 

51 

N—N rvj f^C 'H NMR (300 MHz, CHLOROFORMS) $ ppm 1.23 (1,3 H) 3.20 

{q, 2 H) 4.03 {«, 2 H) 5,01-5,43 (m, 2 H) 7.07-7.65 (ra, 4 H) 8.02-

8.22 (us, 2 H) 

Mass fomd: 

346.0 (M+l) 
B 

53 
v9-«~f •ip- % NMR (300 MHz, DMSO-^) 5 ppm 2.75 (s, 3 H) 4.02 (s. 2 If) 

6.95 - 7.38 (m, 1 H) 7.50 - 8.21 (m, 5 H) 

Mass found: 

350.0 (MM) 
B 

54 90 
JH NMR(300MHz,DMSO^)6 ppm 1.30-I.82<m,4 H) 2.18 

- 2.35 fni 4 H) 2.64 (s, 3 H) 7.02 - 7,71 (m, 4 H) 
Mass found: 

353.1 (MM) 
B 

56 
Y?X<" 

'H HMR <400 MHz, MeOD) £ ppm 0.85 - 0.94 (m, 2 H) 1-16 * 

1.26 (ffi,2H) 2.02 (s, I H) 2.48 - 2.59 (m, 1 H)4.06 (br, s., 2 H) 

6.70 - 7.03 (tru 1 H) 7.22 (d, >8.29 Hz, 1 H) 7,45 (d, >7.46 Hz, 

1 H) 7.54 - 7.66 (m, 2 H) 7.68 - 7.75 (ra, 1H) 8.63 (d, >8.50 Hz, 

1 M) 

Mass found: 

376.06 (MM) 
B 

61 
vT^ 

K 1 ~ 0 xp 
JH NMR (400 MHz, DMSO*4) 5 ppm 1J2Q ft. 3 H) 2.16 (s, 3 H) 

2.77 <s, 3 H) 4.10 - 4.26 (m, 4 H) 7.00 (d, >7.88 Hz, 1 H) 7.08 -

7.38 (m, 1 H) 7.54 (s, 1 H) 7.58 - 7.72 (m, 2 H) 8.14 - S.20 (m, J 
H) 

Mass found: 

392.05 (MM) 
e 

62 W-r 
90 

'H NMR (400 MHz, DMSO-^j 2 ppm 2.15 (s, 3 H) 2,76 (s, 3 H) 

4-02 - 4.20 (m, 2 H) 7.00 (d, >7.88 Hz, i H) 7.09 - ? .37 (m, 1 H> 

7.54 f&, 1 H) 7.58 - 7.71 (m. 2 H) 8.16 (d, >7.67 Hz, t H) 13.03 
(br. III) 

Mass found; 

[364.04 (M+l) 
B 
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64 to 
!H NMR (300 MHz, BMSO-4) 5 ppm 4.04 (s. 2 H) 7 19 (d, 1 H) 

6.95 - 7.3S (m, 1 H) 7.50 - B.21 (m, 5 H) 

Mass found: 

353.9 (MM) 
B 

66 

lH NMR {400 MHz, DMS0^> 5 ppm 1.17 - 1.25 (m,3H) 1.60 -: 

1.72 (an, 2 H) 1.78 (quia, >6.12 Hz, 2 H) 2.05- 2.16 (m, i H) 

2J28 - 2.40 (m, 4 H) 2.69 (t, >6.32 Hz, 2 H) 4.12-4,29 (m, 4 H) 

7.22 * 7.30 (m, 2H) 

; 

Mass found: 

400.08 (M+l) 
B 

67 6o 
'H NMR (400 MHz, DMSO-d*) 5 ppm 1 .60 - 1.72 (m, 2 H) 1.78 

(qum. 7=6,01 Hz,2H) 2.10 (dt, >16.74, 5.93 Hz, I H) 2.26-

2.40 (a, 4 H) 2.69 (t, 7=6.22 Hz,2H) 4.08 - 4.23 (m, 2 H) 7.21 -

7.29 (m, 2 H) 13.09 (br. £., X H) 

Mass found: 

372.01 (M+l) 
A 

69 

lH NMR (400 MHz, DMSO-rfg) 5 ppm 0.84 - 0.91 (m, 2 H) 1.12 -

1.19 (m, 2 H) 2.53 - 2.61 (m, 1 H) 3.64 (s, 3 H) 4.06 (d, 7=3.73 

Ha, 2 H) ?.l 5 (<1,7-8.09 Hz, 1 H) 7.45 {d, 7-7.67 Hz, I H) 7.61 -

7.7i (m, 2 H) 7.75 (td,7=7.62, U4 Hz, 1 H) 8.59 (d.7-83 Hz, 

1 H) 

Mass found: 
418.2 (M+l) 

B 

70 

N~* rw 

yO 
lH NMR (300 MHz, DMSOA) 5 ppm 2.78 (s,3H)3.84 (s, 2 H) 

7.12(d, 1 H) 7.52-7.78 (m,4H}8.21 (d,2H) 
Mass found: 
377.8 (M+l) 

B 

73 •^jiT 
'H NMR (400 MHz, CHLOROFORM-^) 6 ppm 1.48 (t, >7.46 
Hz, 3 H) 3.24 (q, 7=7.60 Hz, 2 H) 3.76 <s, 3 H) 4.08 (d, >6.43 

Hz, 2H) 7.25 - 7.28 (m, 1 H) 7.39 - 7.44 (m, 1 H) 7.50 (d, >7.46 

Hz. 1 H) 7.60 (ddd, 7-8.29,6-95, 1.14 Hz. 1H) 7.64- 7.70 (m, 1 

H) 8.21 (d, >83 Hz, 1 H) 

Mass found: 

405.95 (M+I) 
A 

74 
Br'VT^0H 
6o ! y 

'H NMR {40Q MHz, DMSO^> 5 ppm 1.40 (t, 7-7.57 Hz, 3 H) 

3.22 (q,>7.46 Hz, 2 H)4.01 (d, 7=3.66 Hz, 2 H) 7.17 (d, 7=8.09 

Hz, 1 H) 7.58 - 7.77 (m, 4 H) 8.30 (d,>8.50 Hz, 1 H) 

Mass found: 

391.92 (M+l) 
A 

76 

*H NMR <400 MHz, DMSO*4) 5 ppm 0.81- 0.93 (m,2H)l.I0-

1.24 (m, 5 H) 2.58 (it,>8.42,5.47 Hz, 1 H) 3.98 - 4.16 (m, 4II) 

7.17 (d, 7-8.09 Hz, I H) 7.46 (d, 7=7.46 Hz, 1 H) 7.62 - 7.72 (ro, 

2 H) 7.77 (ddd, >8.34, 7-00,1.24 Hz, 1 H) 8.61 (d,>8.29 Hz, I 

H) 

Mass found: 

431.96 (M+l) 
A 

78 

lH NMR (400 MHz, MeOD) 6 ppm 0.83-0.9J (m,2H) 3.16-

1.24 (m, 2 H) 2.02 (s, 2 H) 2.43 - 2.55 (m, 1 H) 3.83 (s, 3 H) 6.47 
(d, 7-2.49 Hz, 1 H) 7.29 (d, 7=7.67 Hz, 1 H) 7,35 (dd, 7-9.33, 

2.49 Hz, 1 H) 7.48 (d, 7-7.67 Hz, 1 H) S.53 (d, 7-9.33 Hz, 1 H) 

Mass found: 

433.96 (M+l) 
B 

! 
1 
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82 

'H NMR (400 MHz, MeOD) 5 ppm 1.45 (t, 7-7.46 Hz, 3 H) 3.22 

<q, 7=7.60 Hz, 2 H) 3.83 (s, 3 K) 3.89 - 4.14 (m, 2 H) 6.49 (d, 

>2.49 Hz, 1 H) 7.33 (dd, 7=9.33, 2.49 Hz, 1 H) 7.38 - 7.46 (m. 1 

H> 7.47 - 7.54 <m. 1 E) 8.20 (d, >9.33 Hz, 1 H) 

Mass found: 

421.95 (M+I) 
B 

85 

& 

*H NMR (400 MHz, CHLOROFORM-^) S ppts 0.85 - 0.96 (m, 2 

H) 1.16-1.31 fm, 5H) 1.54 -1.71 (m,3H) 2-47 (tt, 7=8.50,5.49 

Hz, 1 H) 4.09 - 4.23 (m, 2 H) 4.53 (qd, >7.22.4,66 Hz, 1 H) 7.24 

(t,>7.15 Hz, 1 H)7.32 - 7.43 (m,2 H) 7.57 - 7.65 (m, 1 H) 7.66 

- 7.74 (m, 1 H) 8.54 - S.6! (m, 1 H) 

Mass fotmd; 

446.00 (M+l) 
B 

86 

'H NMR (400 MHz, CHLOROFORM^) 5 ppm 0.88 - 0.96 (m, 2 

H) 1.19- 1.26 (m, 2H} 1.51 -1.62 (m, 3 tf> 1.4% {% J=g.47,5.42 

Hz, 1 H) 4.35 (dq, >14.67, 7.27 Hz. 1 H) 7.23 (dd, >11.20, 8.29 

Hz, S H) 7.35 - 7.44 (m, 2 H) 7.64 (m,7-S.40,6.95, 1.45,1.45 

Hz, I H) 7.69 - 7.77 (m, 1 H) 8.60 (dd, >8.29, 5.60 Hz, 1 H) 

Mass fouad; 

417.97 (M+l) 
A 

n .-g-r 
4HNMR(400MHz,DMSO-4) 5ppm0.87-0.94(m,2H)l.I5-

1.21 (m, 2 H) 1.41 (s, 9 H) 2.55 - 2.63 (m, 1 H) 3.93 (d, 7=2.70 

Hz, 2 H) 7.18 (d, 7=8.09 Hz, 1 H) 7.47 (d, >7.67 Hz. 1 H) 7.66 

(d,7=7.67 Hz, 1 H) 7.68 - 7.72 <m, 1 H) 7 78 (ddd, >8.40, 6.95, 

1.24 Hz, 1 H) 8.62 (d, 7=8.50 Hz, 1 H) 

Mass found; 

460.01 (M+I) 
Q 

89 

*H NMR (400 MHz, CHLOROFORM-*/) § ppm 1.22 (t, 7-7.15 

Hz, 3 H) 1.50 ({,7=7,46 Hz, 3 H) 1.62 (s, 3 H) 1.66 (a, 3 H) 3.25 

(q. 7=7.53 Hz, 2 Hi 4.06 - 4.14 {m, 2 H) 7.16 (d, 7=8.50 Hz, 1 H) 

17.36 (d,7«7.67 Hz, 1 H)7.50 (d, 7=7.46 Hz, 1 B) 7.57 (ddd, 

>§.34, 7.00, 1.04 Hz, i H) 7.66 (ddd, 7=145,7.00,1.35 Hz, 1 H) 
8.21 (d,7=8.50 Hz, 1 H) 

Mass found'. 

448.02 (M+l) 
A 

90 
^ ° 

JH NMR (400 MHz, DMSCWJ 6 ppm 1.37 - 1 -44 (m, 3 H) i .50 

(g, 3 H) 1.54 (s, 3 H) 322 (qd,7=7.43,4.04 Hz, 2 H) 7.04 (d, 

7-7.67 Hz, I H) 7.58 - 7.67 (m, 3 H) 7.68 - 7.75 (ra, 1 H) 8.29 (d, 

>8.29 Hz, 1 H) 13.09 (br. s„ 1 H) 

Mass found: 

419.99 (M+l) 
A 

fiHWBPjg.lS; In vitro mettbottc stability 
100352] In vitro metabolic stability was assessed in rat and human liver microsomes (RLM/KLM). The 

incubation mixer coaiained the following: luM test compound, ImgfaaL HLM/RLM, lOOmM 
potasshmi phosphate buffer at pH 7.4, IroM NADPH and SttiM MgC12. This mixtare was 
preincubated for 3 min before the 30 minute incubation si 37°C. The reaction was initiated with the 
addition ofNADPH and terminated by tbe addition of equal volume of acetorvitrile with internal 
standard. Incubation samples without NADPH were used as control sauries. After vortex ing and 
ceatrtfvigfttioti, the supernatant was rnicacd orno DC-MS/MS for quaatitatioa. 
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{00353] The compound prepared b example 3£ above, (2-<5-bn>iBo-4-(4-cyclopfopylGaphihaieti-3 -y!)-4H-
l,2,4-triazoi-3-ylthio)-2-methylpropanoic acid} was examined according to ibis procedure and the 
results shows m the cable below. 

Compound Liver Microsome Stability 
% Remaining 

Example 3E Humaa Rat 
n-K \ / 

97 *2% 98 ±0.1% 

Eiamaie l4:.Methyl 2-(5-bron»-4-(4-cydlopropyla»phthaien-l->1HH-l4t4-trijixal-3-yltkio)acetatc 

f^YS ^ 
THF 0*C 

NHj N^s T"* 
Pi/C.Hj. WH 

BOH 1 C*C EtNfiPrj, 
ttoptes§ett8 I DS^F, SCTC 

C1^,0M6 h,N'\Sa«-y0M» ar^*V"Y°M* 

KjOOi. ESMir C^CCOjH 
BflBjhBr 

\ -CyftfapRwka^tiiaiMa 

1003541 Cvciopropylmagnesiiim bromide (i50mL. 0.5M in tetrahydrofuran) was slowly added to a solution 
of I-btomonapbthalcnc (10g. SOramai) and [ 1 r3-fais{dipteaylplK^hiiM)propa«e} dichloro nickel 
(II) in tenabydrofunm (IGtnL) stirred at 0aC, and the reactkra raixtsire sliired at room temperature 
for J 6 hours. Tbe solvent was removed under reduced pressure and ethyl acetate and aqaeoas 
atnmcjsiium chloride were added. After extraction, the organic layer was dried over sodium sulfate, 
filtered and concentrated under reduced pressure. Tbe residue waa purified by silica gel 
chromatography to yield 1 -cyclopropylnapbthalene (<5.4g, 16%). 

l-C>«k^s^iyi-4-raEio!S3pbfea5fciie 

[00355| Sodicta nitrite (30mL) was slowly added (over 2 boars) to f -cyclopropylaaphthajens (6.4g, 
38m«Jol) stirred at £PC. Tbe reaction, mixture was stirred at 06C for an extra 30 min and then slowly 
poured into ice. Water was added, followed by ethyl acetate. After extraction, the orgaaic layer was 

89 



washed with aqueous sodium hydroxide (1%) ami water, dried over sodium sulfate, filtered and 

concentrated uader reduced pressure. The residue was purified by silica gel chromatography to 

yield I^yclopropyt-4-aitroQ^r£faaleae (5.2g, 64%). 

[M3561 A sokmoa of 1 -cyclopropyl-4-aitronaphthalene (5g, 2$mmol) m stk&nol (200mL) was stirred binder 
hydrogen in the presence ofPd/C (10% set, 1.8g). Hie ruction mixture was shaken overnight, 

filtered over celite, and cooceatraled under reduced pressure. The residue was purified by silica gal 

chromatography to yield 1 -amiao^K^clopropyln^hthalene (3. Ig, 73%). 

{00357} Thiophosgeoe (Mg. 9.7mmol) was added to a stirred solution of 3-amino^-

cyciopropylnapfcthalefte (1.8g, 9.7mmol) and diisopropylethyimmtie (2 eq) in diohbromethane 

(50mL) at 0°C. The reaction mixture was stirred for 5 mm at 0°C and then aqueous HCI (1% 

solution) was added. The organic layer was separated, washed with brine, dried over sodium 

sulfate, filtered and the solvent removed under reduced pressure. Hexane was added, aad the 

resulting precipitate was filtered. Hie solvent was evaporated to yield l-cyclopropyl-4-
isothiocyanatonaphthalene {1.8Sg, 86%). 

(00358] A mixture of aminoguamditie hydrochloride (3.18g, 29mraol), l-cyclopropyi-4-

isothi-ocyasatonaphthaiene (3.24g, 14mraol) axtd diisopropylethylamine (3 eq) in DMF (20mL) was 

stirred at 50®C for 15 horns. The solvent was removed under reduced pressure, toluene added, aad 

the solvent was evaporated agaisx Sodium hydroxide solution (2M. 30mL) was added and the 

reaction mixture heated at S0°C for 60 hoars. The reaction mixture was filtered aad the filtrate 

neutralized with aqueous HCI (2M). The mixture was re-filtered and the solvent removed under 

reduced pressure. The residue was purified by silica gel chromatography to yield 5-amirvo-4-< 1 -

cyc}oprqiytnaphthalets-4-ylHH-l»2>4-triazole-3-tiiiol (2. Og, 49%). 

l-AB^-^yciDpropyiiiaphthaleae 

I<?>?ic^pyM-is^iocvaim«uyihtbalette 

5-Aromo-4-<I-cyck^wopyiEaphdiEksi4.yI)-4-K-l^'i-tnazolc->-4hic! 
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Methyl HS-ammo-HI ,2,4-«i*zo»-3-ySthio)»ceotc 

[00359] Methyl l-cMoro&c&ztc (0.73mL, Ontmof) was added dropwise over 5 mins to a suspension of 5-

ammo-4-{I-cyclopn>pylaaphtbaleti*4-yl)-4H-i,2,4-tria2ok:-3-thiol (224g, 7,9$x$mol) and potosnim 

carbonate (I.21g, 8.?oomol) ia DMF (40asL) at room temperature. The reacfecm was stirred at room 

temperature for 24 h and slowly poured into a stirred ice-cold %-ater solution, Tbe turn precipitate 

was collected, by vacuum filtration and dried under higii vacuum at 50°C for 16 h is the prcscnce of 

PA to yield methyl 2<5-amiao-4-(l-c>"cIopropylnaphthalcn-4-yi)-4H-l,2,4-triazo]-3-

ylthio)acctatc (2-24g, 80%). 

((10360] Sodium nitrite (2J6& 40mmol) was added to a sohraoc of methyl 2-(5-ammo-4-(l-

cyclofjropyteaphthaien-4-yl)-4H-l>2,4-tria2o?-3-ykliio)aciKate (0.71 g, 2mmol) aad 

betszyltnetb^aiamonism chlorate (1.63«, 6mmol) ia bromoform (lOaoL). Dichloroacetic acid {0-33 

mL, 4 miBol) was then added aad the reaction mixture stirred af room temperature for 3 h. The 

mixture was directly loaded osto a 7-inch cofctmn of silica gel. packed with dichlofomethafse 

(DCM). The column was first ehaed with DCM uatil ail bromoforte elused, thai eiuted with 

acetonaDCM (5:95) to give methyl 2-<5-bromo^-(l-cycloprop>iQ2pbthaien.^-yl)-4H-K2,4~crifl2ol-

3-yitlrio)ac«ste (713 mg, 85%). 

£XllBEiLl^2-(5-lkorao^Kl-cyctoprep>tnapbthii«i-4-yiHH-ia14-<ria2»i-3-ytthio)acctic acid 

|003^11 A solution of Lithium hydroxide (98mg, 4.lmmo3) in water (!0mL) was added dropwise over 5 

mins to a solution of methyl 2-<5-bromo-4-(l-<:>'cloprDpybiaphthal4ti-4-yl)-4H-1.2,4-lxiazol-3' 

ylihiojacstate (prepared as described is example 1 above; 1.14g, 2.7mmol) m ethanol (JOmL) asd 

THF (lOmL) at O^C. The mixture was stirred at 0°C for a further 45 mics and then neutralized to 

pH 7 by tbe addition of 0.5N HCI solution st 0°C. Tbs respiting rnixtsre was concentrated In vacuo 
to 1/5 th of its original volume, then diluted witb water (~20mL) end acidified TO pH 2-3 by the 

additioa of 6.5H HCI to produce a sticky solid. (Ff tbe product comes oat as an oil during 

acidification extraction with DCM is recommended.) Tbe tan solid was collected by vacuum 

filtration aad dried under high vacuum at 50°C for 16 h ia the presence of P20; to yield 2-(5-

bromo-4-{ 1 -cyclopropytnapb&aIeii-4-yi)-4H-1,2,4-Eriazol-3-yithiotecetic acid (1.02g, 92%). 

Example 16: Sodium 2-{5-br0ms-4-<4-cyciepr<!^ylaapfeit!5sIeR-! -ySMB-t^AtmzsI-S-yllh^ac^ate 

Methy!2-(5-bfoa>o~4-(l-cyc6opn>pyiijap3sfaaiefl-A-ylj-4II"1.2,4-triaZiQi-3-yithio)a£mte 
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N-N 

-A Ks-^YcrNa' 
O 

N-N 
$ % 

O NaOH {aq) 

^00362] A*|«eotis sodium hydroxide solution (IM, 2.0mL, 2.0mmol) was added dropwise over 5 mins to a 

solution of 2-{5-bromo-4-(l -cyciopropylnaphtialen-4-ylV4H-l ,2,4-triazoi-3-\ithio)acetic acid 

(810mg« 2,0nmjol) ia ethanoi {lOmL) at 10°C. The mixture was stirred at 10°C for a further 10 

Alias. Volatile solvents were removed in vacuo to dryness to provide sodiam 2-(5-bromo-4-(4-

cyclopropylnaphthalen-1 -yI>-4H- 2 ̂ ,4-lriazol-3-y!thjo)aGetate as a solid (850mg, 1 00%). 

Example i?;Pgta55BBiB 2-(5-br®mo-4-(4-cydopr0p5inspSstlja!ss-l-yl>-4H-l,2,<l-triazo!-3-yidiio)aee?iite 

|063&H Aqueous potass mrc hydroxide solution (IM, 2,0mL, 2.0tEmoI) was added dropwise over 5 raias to 

9 soh»tioaof2-(5-isromo-4-(I-cyciopropy}aapfatiMieQ"4-y!>-4H-L,2>4-<ria2»I-3-ylthio)acct»c acid 

(SlGmg, 2-Ommol) ia ethanol (10mL)ot 10°C. The mixture was stirred at 10°C for a farther 10 

mins. Volatile solvents were removed in vacuo to dryness to provide potassium 2-{5-brotno-4~(4-

cycloprDpyIii2phthaicn-I-y!)-4H--l^.,4-tria?,ol-3-ylthio)sc«ateasa solid, (RS4mg, 100%). 

Eiamnfe 18: Z^S-bromo^-a-cvciopropvlgaphtfaaieD^vlMH-l^A-trtgzol-^-vH^toVN-. 

bysJroxyacefc&mide 

|00364j A solwion of 2-(5-bromo-4-(I-cycloprq5ybaphthaJ«n-4-yl)-4H-l^,4-tria2ol-3-y]thio)acctic acid 

(l.Ommol) in THF (2mL) and methanol (2mJL) is added to a solution of sodium hydroxide (Smmot) 

and 50% aqueous hydroxy! amine (2 mL). After stirring for 1 hr at room temperature, water (4 mL) 

is added and the volatile solvents removed in vacuo. Tbe solution is then neutralized to pH 7-8 by 

addition of HCi (IN), and the resulting precipitate isolated by filtration to provide 2-(5-bromo-4-(I-

<rycfopropyin2phthaicn-4-yl)~4H-!A4-triazol-3-yk&Q)-N-hydroxysceta£mde. 

N-N N-N 
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Example i»: 2>(S-bromo>4-<1-cydopropytoitpbthalePHt-5lMB-XaA-triazo>-^'ityo>-N{R4*Jl4b)> 
acetamide 

R46 N-N 

O 

N„_ 

[00365] Phosphorus oxycfaJoride(2.6mmol) is added dropwise over 5 mins to & solution of 2-(5-bromo-4-{3 • 
cycic^ropyloapiitimleri-4-yt)-4H-! ,2,4-triazoI-3-yithto)ace{ic acid (2.2mmol) and amiae <NHR4sR.*b; 
2-2romol) m pyridine (22mL) at 0°C. Use mixture is stirred at 0C for a further I hour and then 
quench by addition of water (lmL).Volatile solvents are removed m vacuo aad DCM (20CttoL) 
adied. The organic phase is washed with water (1x50ml,), saturated sodium carbonate solution 
(lx50mL) and brine (1x50mL}s dried over Na2SO« aad coBceniratcd to dryness. Ethanol aad water 
ere added to produce a solid which us coliccted by filtration. Additional product is recovered by 
extraction of tbe filtrate with DCM, The combined product is concentrated, dried and purified by 
column chromatography (acetooe/DCM eluetit) to provide 2-(5-bromo-4-(|-cyclcf«x>pylmphthaJeii-
4-y3)-4H-1 f2,4-iri2®^3-yltiiEo)-K(E^3-4^-ac«taBiMie. 

Example 2®: Z-(2-<S-Bramft-4-{4-cvctepropvtetphthal6a-i-vlWtB~12.4^trtezoi-3-
yftkie)acetamid»}aeetk acid 

H-H 0 

•. i O 

|§0366| Glycine ethyl ester hydrochloride (0.2*g, 1.4£tamo'), l-ethyl-S-(S-
diiaethyiaimopTopyl)cari>odiimjde hydrochloride (0.36g, i .86mmol), 3 -hydroxy-7-
azsbeazotriazole (0-25g, 1,86«nmo3) and 2r6-Iutidss5s (0.43mL, 3.71mmoL 3.0) are added to a 
solution of 2-(5-bromo-4~(4-cyc]opropyinaphtha1eii-l -yl)-4H-l ^,4-triazol-J-yIthio}acctic acid 
{0.5gs J .24mmol) in dichloramediaiie (6-1 8mL), -and the imxtore is stored &i room temperature 
IS hours. Puriitcasoa by SGC (0-100% EtOAc/Hexanes) affords 2-(2-{5-bromo-H4-
cyelopro^inaphthalea-1 -y 1)-4H-1.2,4-triszol-3-yithio)acetaiiiido)acetic acid. 

Exuacte 21- 2-(l-(54>ro«ao-4-(4-cycloprBpvtpaiihtiiftleB-t-yl>-4B-1^.4-triazol-3-
yitbio)scet*aiido)Bcetic add 

OMe 
LiOH (aq) 
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I00367J Aqueous lithium hvdroxkfe saiusoc {IM, 0,8 mL, 0.8 mmol) is added to s solution of ethyl 2-{2-(5-

brom£>-4-{4-cyciopropyinaphdialeQ'-l-yl>-4H-l,2,4-triazol-3-yithio}acstaraido)aoetate (0.4 mmol) io 

3:1, THF/HjO (1.6 mL) and the mixture stirred for 18h.atroora temperature. Tbe crude reaction 

mixture is concentrated and acidified with aqueous HCI (IM, 1.2mL) aad then is extracted withy 

ethyi acetale (3x3 mL). The combined organic extracts are dried (sodium sulfate), fQtered and 

concentrated to provide 242^S-brotBO-4~(4-cycicpropylnaphthalen-l-ylHH-1^2.4-triazoI'3-

yftMo)acelamido)aceuc acid, 

E«mnfr 32: Methvi 2-T2-fS-bn>me-4-<1-tvcloproDVla«Dhthafen~4.^^-4H-I.2.4-tri«2iJ-3> 

yfthio)Me(«Enido)|»rop«Qoate 

{00368j Alaarne methyl e&ter kydrocbloride (l.48mmol), l-ethyl-3-(3-d(aietljylainicopropyl}carbcdiirnide 

hydrochloride (l.S6mraol), 1 - hydroxy-7-azabenzotriazole(1.§6mmol) aad 2.6-lutidine (Q.43mL, 

3.7 immol) are added to a solution of 2-<5-bromo-4-<4-cycloprop>i2aphihfllen-1 -yY)-4H-1,2,4-

tria25ol-3-yifeio)acctic scid (0.5B, l-24mmol) in dichloromethane (6.l8mL). The mixture is stirred at 

room temperature for 18 hours and &en purified by SGC (0-100% EtOAoHcxarres). 

Example ^3j.2-(2-(5-Brome-4^4-oicl»proffytn«phthalgp"i-vl>-4H-U;.4-trlaaol-3-

ytthio)*ce*Mnido)propiifioie scid 

£00369] Aqueous lithium hydroxide solution (IM, 0.8 mL, 0.8 mmol) is added to a solution of methyl 242-

(5-bromo-4-(^-cyclopfopyinaphthftleo-4-yl)-4H-l?2,4-cria2oI-3-v1thio)acetain»do)propiaiioaa' (0.4 

miaei) to 3:1, THF/H20 (1.6 mL) and the mixture stirred for 18h at room tett^eramre. The crude 

reaction mixture is concentrated and acidified with aqueous HCL (IM, t.2oiL) and then is extracted 

withy ethyl' acetate (3x3 mL). The combined organic extracts are dried (sodium sulfate), filtered aad 
concentrated to provide tbe desired product. 

EwH«^lie54^M«tliyl2-(2-(5-bromo.4-(l-cyclopropylD8phtfajUen-4-5lHH--t,2,4-tmzeI-3-yHWo) 
acet&jtnido)-3-phenyipropaiioate 



{00370} Phenylalanine methyl ester hydrochloride (1.48mmoI)r l-ethyi-S-{3-
dJaiethybinmopropytyc^Ddiimide hydrochloride (L86raxao!), i -faydroxy-7-a^bco20txia2.ole 
{i.86mmol) and 2,6-tubdiae (0.43mL, 3.71mmol5 are added to a solution of 2<5-bromc>-4-{4-
cyclopropyJnap1jthaien-i-yl)-4ff-l52,4-tiazo[-3-ylthio)ac«ic acid (O.Sg, L24mmot) in 
dicbiorome&ane (6.I&mL). Urc mixture is stirred at roots temperature for 18 hours md then 
pjrifsed by SGC.(0-100% EtOAc^Jexanes). 

Example 25: 2-f2-(S-Breme-4-f4-cydteprg|>ylnipbtl»«len-l~ytV4H~UAtriazo>-S-vlthie^aceta»udo)-3-
pgjesyiprojraaoic scid 

[003711 Aqueous lithium hydroxide solution (IM, 0.8 mL. 0.S mmol) is added lo a solution. of rosUayl 2-{2-
(5-brorao-4-(l-cycSopn>py3Qap}ithalcn-4-yl)-4H"]»2s4-ttiazot-3-ylEhio) ac«amido)-3-
phsnylpropanoare (0.4 rnmol) in 3:1, THF/H20 (1.6 ml) aad the mixture stirred for 18h at room 
temperature, The crude reaction mixture is concentrated sad acidified with aqueous HCL (LM. 
1.2mL) aad then is extracted withy ethyl acetate (3x3 mL), The combined organic extracte aTe dried 
(sodium sulfate), filtered and concestrated lo provide the desired product 

EiMB2|e26i.Methy!2-(((9H.flooreD-9->1)metboicy)carlKiaylamino)-6-(2-(5-brom&-4-{4-
cydoprapyhjap6itS3^eti-l-y|)-4H-l,2,4-triazol-3-ylthio)aceta'mi^>tiexaaaate 

[00372] Methyl 2^{(9K-fluorcn~9"yl)mcthoxy)cart>oayiamino)-6-aminohexanoate (N-e-Fraoc-Lysine 
(NH2)-OMe, L48mmol), i -^yl-3-(3-diineChylaminopropyr)cajfec>diiEside hydrochloride 
(t .86raoxol), !-hydroxy-7-azabenzoJriazo!e(L86mmoI)iHsd 2,6-hmdrae (0.43mL; 3.7tmmoi) are 
added to a solution of 2-{5-brocDo-4-(4-cyc{opropylnfiphlhaJen-i-yl}-4ff-l,2,4-tria2ol-3-
ySthk>)acetic acid (O.Sg, i.24mraol) in dichloromcthane (6.1SaiL). The mixture is stirred at room 
temperature for 18 hours and then is purified by SGC (0-100% EtGAc/Bexsoss). 

Example 27: i,2-I>a»ydrojyethyI)-<75-dlhydrexytclTaliydrofarAn-3-y| 2~(S-bmm^H4-
cyciopropylB*phthatei^i-:i1HH'l,2,4~tri*zof-3~ytt*io)acetate 
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HO 

BAH-Y0" 
N- •N 

O 

HO. % 

H( 
N~N 

O 

A 
[00373] Phosphorus oxychloridc (2.4mmol) is added dropwise over 5 miss to a solution of 2-{5-bromo-4-0-

cyciopropyln^hthale«i-4-y1 ,2,4-triazol-3-ylthio)acetic acid (SlOmg, 2.0roraol) in pyridine 

(20mL) at 0°C. The mixture is stirred at 0°C for a further 1 hour and then a solution of 1,2:5,6-Di-

(?-isopropiiydene - D-D-glucofurtmosc (320tog, 2.0mmol) ia pyridine (5raL) is added dropwise 

over 5rains. Tbe mixture is stirred at 0CC for a further i hour aad I hour at 20°C and then is 

quenched by additioe of water (ImL). Volatile solvents are removed in i*acuo and DCM (200mL) 

added. The organic phase is washed with water (IxSOmL), saturated sodium carbonate solution 

(IxSOmL) aad brae (IxSOmL), dried overNajSG* and concentrated to dryness. Ethanol and water 

are added to produce a solid which is collected by filtration. Additional product is recovered by 

extraction of the filtrate with DCM. Combined product is cooceotrated, dried and purified by 

column chromatography (acetoae/DCM eluent) . The combined. solids are dissolved m acetic acid 

(25tnL) asd water (5mL) raixtare, heated at 60°C for 3 hours. Volatile solvents are removed in 

vacuo. Ethanol asd water are added to produce a solid which is collected by Sitmioa. 

Biammig 2S: 2~hydfoxr-2-f3,4.?-l?ihvdrozytefa-a8i?drofiiraR-2-vliglliyl 2-(5-broiB&-4-(4-

cyclopropyljnaphthaieiv-l-yi}-<t.H-1.2,4-tri*zol-3~ytthio)acetate 

f00374J Phosphorus oxychJoride (2.4tnmo0 is added dropwise over 5 mins to a solution of 2-{5-bromo-4-0-

cyclopropylnaphthale&-4-yl>4H-1,2,4-triazol-3-yUhio)acetic acid (SlOmg, 2.0mmol) ia pyridine 

(20mL) at 0°C. The mixture is stered at 0CC for a further 1 horn* aad then 1,2-O-isopropilydene -

C-D--glucofuranose {440sng, 2.0BKRO1) dissolved is pyridine (5tnL) is added dropwise over 5soins. 

The mixture is stirred at 0°C for a further 3 hours and 1 hoar at 20°C and then quenched by addition 

of water {lmL).Vohttiie solvents are removed is vacuo and DCM (200mL) added. The organic 

phase is washed wish water (IxSOmL), saturated sodium carbonate sohstioo (IxSOmL) and brim 

(IxSOmL), dried over Na2S04 and concentrated to dryness. Ethano! aad water are added to produce 

a solid which is collected by filtration. Additional product is recovered by extraction of the filtrate 

with DCM. Combined product is coaceatxated, dried asd purified by column chromatography 

(acetone-'DCM eluent). The combined solids are dissolved ia acetic scid (2SmL) asd water (5mL) 
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mixture, heated aX 60*0 for 3 hours. Volatile solvents are removed In vacuo. Eihaao>I and water are 
added to produce a solid which is ccilecied by filtration. 

Ex$5^ilt^L3-C2-<S-broEifr4-<^-cyd6prc|iybiaphdisl5®-l-yl>-4H-i»2t4-trkzol-3-yllMoiacet6sy)-2-
hy&rerypre|s>1 oleate 

100375) Phosphorus oxychloride (2.4mmoI) is aided dropwise over 5 rains to a solution of 2-(5-brorao-4-{! -
cyc!opropyb3BphdialcEv-4-y!)-4H-l»2,4-tri^izoS'3-yltbio)ac€tic acid (8l0mg, 2,Qmmol) in pyridine 
(20mL) at Q"C. The mixture is stirred at 0CC for a further I hour and then glyceryl monooleate 
(7l5mg, l-Granxol) ia pyridisc (5mLj is added ovw Sisy&s,. Vm tsixtot is 
stirred at 0CC for a further 3 hours and I hour at 20°C and then quenched by addition of water 
(lmL). Volatile solvents are removed in vacuo and DCM (20GmL) added. The organic pfrnse is 
washed with water (IxSOmL}, saturated sodium carbonate solution (Ix50mL) and brine (IxSOmL), 
dried over Na2S04, coaceatrstsd to dryness and purified by column chromatography (acetoue/DCM 
eluesai) to provide 3<2-(5-bromo^4-cyclopropymaphthaleB~l -y!)-4H-1.2,4-tnazoi-3-
ylthio)acetoxy)-2-hy<±roxypropyl oieste. 

Example 30: ((2IQS,4ItgRVS^6-amm(>-9HHPurm-9-viK*AHiihvdroYvtetrahvdrofarao-2-vr)rocthvl 2~ 
(*Ubnxn<»^(4^dopropyittaphthAiea~l-yl)-4H-l,2,4-tri&zol-£-ylthict)*cetate 

f00376| The title oxyribonucleoside cotBpound is prepared according to the synthetic scheme shown above. 
Protecting groups may be esjplcysd sad may or may sot be removed at the ead of the syathesis. 

£jHySS$e^(aRT$S,5R)-3-hydroxy-5^5-n^by^2,4.dtoxo-3,'Ntibydropyrimi(lii.l<2H)-

A 

-broiaMH4.(*-cyrfopropyinaplithaieii-l-yT)-4H-l,2,4-tri8zol-3-
yltkiojacetate 
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N-M 
A..K S-^Y°H HO 

|00377] The title deoxyiibosucleosxdJt compooisd is prepared according to the synthetic scheme shown 
above. Protecting groups may be employed and may or may sot be removed at tbe end of the 
synthesis. 

Examale 32: rf2IUS.4R5RV^<4^ia»P(K2^x«ipvriiai«K»i-l(2HVvIV4-hvdrory-3> 
(pbosplionooiy)te<rabydroforaii-2-yi)metbyt 2-(5-bromo-4-<4-cyclopropylnaphdirfeB-I-y!)-4H-!>2,4. 
triazoi-3-yltiik>)acce&t£ 

N-N 

Br^N^S-^Y 

0-P-Q" 

f®0378] The title oxyrfbomsdeotide corrxpouad is prepared according to the synthetic scheme showo above, 
Protecting groups may be employed aad may or may not be removed at the end of the synthesis. 

£S|fl|fiJ£i2i.2-(5-br(»w>-4-<l-cyciopropytaaphthaiei-4>yI)-4H-Uf4~tria2ar.3-yIthio)»ce«c add - PEG 

N-N 

. I d ^ X o 
• protecting group 

(00379] The title PEG-conjugate is prepared according to the synthetic scheme shown above. Protecting 
groups may be employed aod may or rosy not be removed at the end of the synthesis. 

Example 34: Solubility of 2^54>romo^<4-cycl<H»ropyhiaphthide«-l-y!MH-lA^™»«>l-3-
y!thio}aeetete - free add, ssdium md pJpsraztse sales 
wm\ To I .OOmL (or O.SOnaL} of test solvent in an eppeodorf viai, wss added various weighed amounts 

2-(5-bromo4-(4-cyctoprapylnaphthaLe»-I-ylHH-ly2!4-t'iazol-3-yllhio)acetate. (as the free acid, 
id piperaztne sate), and the weights recorded Wheu it appeared the sataratioa point was 

98 



bstag reached, addition was stopped, and tbe eppeaaorf vial was shaken at a coesiaat speed of 

10OCrpm si 22°C for 24 hours. Use tubes were then ccntrifugcd for 5 minutes at 10-1 S.OOGrpro, and 

checked for precipitation. Samples were diluted with acetoaiaiie/water, (1/1) (or tso-propvl alcohol 

for hexane) aad analyzed by HPLC against known standards. The results are shown in the table 

below. 

Salves* 
SeluMIiiy (nut/mL) 

Salves* Free Acid Na salt Piperazioe salt 
DMSO >122.9 -54 
Acetone 7.9 0.26 
Water (pH 4.85) 49.2 
PEG-400 1.2 2.4 
IPA >102.1 6.4 1.6 
EtOAc 2.1 | 0.055 
Acetocitrile -47.6 
Methanol >130.9 
Hexane —18.4 
Dichloromethane >215.3 
Ethaaoi 9.1 

JJ Clinical examples 

Eiamole 35: In vivo uric scid towering activity 

{00381} The uric acid lowering activity of the compounds described herein was demonstrated in a multiple 

ascending dose, double-Wind, placebo-controlled study in healthy adult male human volunteers, as 

follows. 

1003821 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 (CPMF/1CH/135/95). 

fW)3S3| \ 6 healthy male individuals, aged 18 — 45 years inclusive, with a body mass index (BMI) within 

18~30kg/ro2 inclusive, having provided a written informed consent, mm smokers for at least 6 

rnoofhs, cot using any drug treatment for 2 weeks before screening (2 months for easyme-mdtseing 

drugs) except occasional Acetaminophen. The individuals were confined, at Che 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 21 ± 1. 

f603S41 The study was performed nsmg (4-(2K5-bronio-4-(4-cyclopPopyljaphtlffllcn-J-yl)-4H--l«2,4-triazol-

3-jithio)acetatnkb)-3-<;hl.orobenzoic acid, potass aim salt), supplied as i 00-rag solid powder in size 

2 gelatin capsules. Maiching placebo capsules were supplied as size 2 gelatin capsules. Individuals 

were randomized to receive the sain© number of placebo capsules as administered to the active 

individuals. 

100385J Capsules (active or placebo) were administered orally with 240 mL water 30 min after a standard 

breakfest (morning dose) aad dinner (evening dose) for 14 days, 

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

a. Group 1 :?laccbo 

b. Group 2:300 mg (3 x 100-mg capsules) example 1 b.i.d_ 

c. Group 3:500 mg (5 x 100-mg capsules) example 1 bid. 

99 



[0G387] Blood was- collected from Hie individuals on days 0, 3,7, 14 and al follow-up. Serum uric levels. 

ware measured using standard automated procedures. The results are shown in the table below {ark 

acid levels ia yunoi/L). 

Uric acid 
(tllKOt/U 

Analysis 
unwps>iat WEAK 95%C.|.<a> S.E. S.D. | MEDIAN urn | MAX 

PJaceb© 
(n-4) 

Day 3 14.5726 1 <-66.36491 95.5101 i) 25.43248 50.86496 9,5168 -39—57 | 78,514 
PJaceb© 
(n-4) 

Day 7 2.0S1S I <-52.72848 56.89208) 17.22269 34.44537 5.9480 -31.067 34.498 PJaceb© 
(n-4) Day 14 54.2752 ;«-*y.309!7 88.85957) 23.43618 45 37235 16.3570 -35.093 59.480 

PJaceb© 
(n-4) 

Fofio-c up -22.6024 : <-64.91525 89.71045) 13.29570 26.$9!40 -26.7660 -M.I 79 11.301 

3G0ag 
(B=*6) 

Day 3 400.3229 j <427.35391; 14,40568 35.286S? -101.4134 1 -137.399 | -SK.S8S 
3G0ag 
(B=*6) 

Day T -12S.2959 (4SU3450; -71.45723) 11.33316 52.25536 419.8522 -203.422 -68.402 3G0ag 
(B=*6) 

Day 14 4212401 (-188.47405; -54.00608) 26,15516 64.06680 -1G4.9S22 -201,637 -60.075 

3G0ag 
(B=*6) 

Follow up •22S01 (-81.47624; 76.9J6JO) 30.80866 75.46549 0,8922 -114.796 77.919 

SGDmg 
!n-6) 

Day .3 -118.7617 | <-171.20777; -66.3-1569> 20.40240 49.9754? -J 12.1198 t 479.630 47.584 
SGDmg 
!n-6) 

Day 7 427.6837 1 <472.68132; -S2.6S6! 5) Hr504S2 42.87789 -1442390 1 -168.923 -59,480 SGDmg 
!n-6) Bay 54 -UU224 (-161.47S4&;. -62.16931) 15.51590 47.3J409 -124.9080 -167.139 -33.309 

SGDmg 
!n-6) 

Feliew up 27,2617 1 {-24.73054; 79.25368) 20.2257S 49.54283 27.3608 J -54.722 98.142 

(003851 Figures I and 2 represent Kfic acid levels (in mg/dL and (imol/L, respectively) 0,3, 7 and 14 days 

after administering example 1 at doses of300mg, 400iag or 500mg b.i.d. (twice daily) 

t*MS38${ Figures 3 and 4 represent the change in uric acid levels (ia mg/dL and ^imol/L, respectively) 1,1 

aad }4 days after administering example! at doses of 300rag, 400mg or 500mg b.i.d, (twice daily). 

j|0&390| Figure 5 represents tbe change m aric scid levels (pmol/dL) by treatment day after administering 

exarapie 1 at doses of 3O0mg, 400mg or 500mg b.Ld. (twice daily). 

Egsmgk. 36: Bsessa CJusicsI Trial Compsrisg Efficacy of 4-(2-<5-fero!BO-4-(4-cyclopr©|>yteaphlSs.aleEs-

I-yIHH-l^,4-tri«"l-5-yItW«)»C€«nH«io)-3-cldorol>eiizoK; acid verms liwiometfaacin 

design 

|£K>3SS| This is a double-blind, parallel-group, nsulticeater, randomized, 5-day study. 

Endpoinis 

1003911 The primary efficacy eodpoiat is: 

a. Individual assessment of pain. 

{00393] The secondary efficacy Midpoints art: 

a. Tenderness of the Btudy joint; 

b. Swelling of the study joist; aad 

c. Proportion of individuals discontinuation due to lack of efficacy, 
Treatment Regime 

j$$394| Individuals are randomized into two groups: a control group fn-100) and an experimental group 
<B~1QQ). 
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(00395} The control group is sakrunistersd Indomethacin {75 rag) sustained release capsule (2 times daily) 

for & total of two weeks. 

I09396? The experimental group is sdmioistered 4-(2-(5-bromo-4-(4-cyclopropylaaphiimleri-1 -yl)-4H-1,2,4-

triaTOV-3--yithio)acctatDido)-3-GWQrQbetizaic acid, potassium salt supplied as 100-mg solid, powder 

ia size 2 gelatin capsules for a total of two weeks. 

Inclusion Criteria 

|O03971 Male or female 

(00398] 518 years of old 

(00399) Diagnosed with gout according lo the 1980 ARA Criteria for tbe Classification of Acute Arthritis of 

Primary Gout. 
(0@4®§| Experiencing an acute attack of clinically diagnosed gout <48 hours prior to randomization. 

[804611 Score a sum of 5 across tbe 3 symptom questions for pain (0- to 4-Ukcrt scale), tenderness (0- to 3-

point scales), and swelling [0- to 3-point scales] with the pain score being at least moderate (i.e. 2, 

3, or 4 on the C>- to 4-Likert scafc). 

(00482] Female individuals of cfaiMbeariog potential must hBve a negative pregnancy test. 

[004H3] Female individuals of chiidbearing potential must be infertile or on contraception. 

Stasiical Methodology 

|&04#4j The primary analysis is baaed on change from baseline in individual assessment of pain computed 

from the average of responses on Stady Days 2 through 5 using an inteation-to-trcat approach. AJ! 

individual efficacy variables (except endpousts defined as proportions) arc assessed by ANCOVA 

(mode? to include terms for study site, stratum [monoarticular versus polyarticular acute goat], 

baseline eovariate, and treatment group), pending no 2-factor interactions with treatment. The 

comparability of treatment groups is assessed by 95% confidence intervals for pairwise treatment 

difference. Tbe 95% confidence interval for individual assessment of pain must fell entirely within, 

the comparability bounds (i.e., ±0.5 Likert units). Eadpoims derhed as proportions are compared 

between groups using Fisher's exact test. Assumptions of normality and homogeneity are assessed 

by the Sh&piro-Wilk statistic and Leveae'siest, respectively. If & significant interaction (p§Q .050) is 

found, then the nature of the interaction is assessed and further exploratory analyses is performed. 

Essraak.37: Hamas Clijsic&l Trial Comparing Efficacy of 4~<2-<S-broRM>-4-(4<cyck)propyt&a|>htliaIeB-

l-yiHH-l~^tri»wi~:^y1thio)aceUmidGV3-cfaloriib««tf.ok acid is Individuals Treated for 

Hyperfemian 

Hypothesis 

(00405) Tiuazide-induced hypeniricemia decreases the efficacy of thiazides in controlling BP, leads to 

endothelial dysfunction, and increases the incidence of insulin resistance and impaired glucose 

tolerance 

Study Design 
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[00406] This study is a randomized, double-blind, piaodxxoatrofled clinical Uia! of 8-week duration m 

which a total of 220 African American individuals with untreated stage I hypertension will be 

enrolled, randomized, aad treated as foBows: 

The experimental group receives chlorthalidone (25 rag/day) and potassium chloride (40 mEq/day} 

for 4 weeks. They are then randomized to add-on a compound of 4-(2-(5-bromo-4-(4-

cyck^3rqpyhiapiiAaleihl-yl)-4H'-lf2,4-t2iazol-3-y!tfaio)acetamido)-3-ch]orobcazQic acid, potassium 

salt (300 mg/day) or placebo. 

[00403} The dosage of 4-(2-{S-bronK>-4-{4-cycIopropyiflaph£lialco-1 -yI)-4K-3,2,4-tnazol*3-

yliMo>acetamido)-3-chlorobeczoic acid will be adjusted to achieve serum uric acid levels between 4 

and 5.5 mg/dL. AH individuals will receive a Low-sodium diet. 

Endpoints 

[SO409I The primary endpoim is reduction in systolic BP. 

[0O410f The secondary endpoicts measure changes in endothelial function, ambulatory blood pressure, body 

composition, systemic inflammation, metabolic parameters, oxidant stress, and renal 

hemodynamics. 

Inclusion Criteria: 

KMM3.Z) African American (including black individuals bom in the Caribbean, Africa, Canada, etc.) 

J0O412] Male or female 

[904131 18 years of age or older 

[004141 Untreated with any antihypertensive agent, with an average sitting clinic BP of between 140/90 aad 

159/99 mm Hg 

[00415) Random spot urine protein/crearinine ratio of less than 0.5 (approximates a 24-lxmr urinary protein 
excretion of 500 sag/day) 

[00416] Calculated MDRD GFR of greater than or equal to 60mS/raia/l.?3/mA2 

[#W27J No allopurinol or probenecid intake for at least one month prior to study entry 

Exclusion Criteria 

• History of cancer or accelerated hypertension 

• Confirmed total white cell count of less than 2,500/mmA3, anemia, or thrombocytopenia 

• Knows, history of liver disease 

• Known secondary cause of hypertension 

• Known presence af diabetes or fasting blood glucose gj-eaisr than of e^ual \o 126 sa&'dL 

• History of heart failure, acute myocardial infarction, or stroke or oa a fj-blockcr or calcium channel 
blocker for cardiovascular indications other than for lowering blood pressure 

® Abnormal EiCG repairing medical intervention 

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

® Acute gout attack within 2 weeks of study entry 

® History of drug abuse is the last 2 years, including narcotics, cocaine, or alcohol (greater than 21 
drinks/week) 

® Arm circumference of greater than 52 cm, which precludes measurement wish a 'thigh' BP cuff 
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• Pregnant or planning to become pragtsani during &e study, or breastfeeding 

• History of noncompliance, are unable to comply with Che study requirements, or who are currently 

participating in another study 

• No* fasting prior to obtaining screening laborator y data. If a participant has clearly not fasted, we will 

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

event that a fasting blood sugar exceeds 126 mg/dL, ii will be recooSnaed on a blood glucose 

measurement obtamed on a subsequent day, per Americas Diabetes Association criteria 

Example 38: Human Clinical Trial for feyperarlecsiia or hypcruricosuris 

Study Design 
{0641S| This tsfcudy is a randomized, double-blind, piacefeo-coniroBed clinics! trial of 4-week duration in 

which a total of 100 iadividuals with atherosclerosis will be enrolled, randomized, and treated as 

follows: 

f06419] The experimental group receives 4-(2-(5-hroroo-4-(4-cyc!opropylaaphtlialen-2-yl5-4H-l,2!4-£ria2o]-

3->dthio)ac«tamido>-3-cMorobeazoic acid, potassium safe {300 mg/day). Hie control group will 

receive atorvastatin (80-rog daily). 

Main Criteria for inclusion 

« Male and fepifik- individuals 

® Bewen 30-75 years of age 

* At least one obstructioo in a major cardiac vessel with at least a 20% luminal diameter narrowing 

by visual estimation. 

» A "target vessel" for IVUS interrogation wife no more than SO6/© luminal narrowing throughout a 

segment that was a minimam of 30 mm in length (the "target segment"). The target vessel must not 

have undergone previous intervention, sor have been a candidate for intervention at tbe time of 

Baseline catheterization. 

«• Low-density lipoprotein cholesterol (LDL-C) between 125 and 210 mg/dL following a 4- to Sb-

week washout period if the individual is taking antlhyperlipidemic medication. 

* Uric acid levels in the blood exceed 360 vimol/L (6 m^/dL) for a female individual or 400 jiiaol/L 

(6.8 mg/dL) for a male individual; or uric acid levels in urine exceed 800 mg/day (in a male 

individual) and greater than 750 mg/day (in a female individual}, 

Endpoints 

(00420] The primary efficacy parameter is restoration of uric acid levels to medically-acceptsi)ie levels. 

[80421] The secondary endpoints are: 

a. Change in TPV 

b. Change in percent plaatie PPV 

£Mili3A 
{00422l2-{5-bromo4-(4'Cyclopropy}aaphthaIen-l-yl)-4H-l,2.4-tnazol-3-ylthio)acetic acid was 

administered to 12 healthy subjects as follows: 

a. lOOmg, fasted state (4 subjects) 
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b. tOOrag, fed state (4 subjects) 

c. 200mg, fasted state (4 sobjccts) 
[00423] Each group showed signs of uric acid lowering effects, as shown iii figure 6 

|&0424| The examples and embodiments described hereifi are For illustrative purposes only and various 
modifications or changes suggested to individuals skilled m the ait are to be included within the 
spirit and purview of feis application aad scope of the appended claims. 
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CLAIMS: 

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

hyperuricemia, wherein the compound has the structure: 

or a pharmaceutical^ acceptable salt, or tautomer thereof. 

2. Use of a compound in the manufacture of a medicament for reducing serum uric acid levels, 

wherein the compound has the structure: 

N-N 

or a pharmaceutically acceptable salt, or tautomer thereof. 

The use of either of claims 1 or 2, wherein the compound is the sodium salt. 

The use of any one of claims 1 to 3 in combination with allopurinol. 

The use of any one of claims 1 to 3 in combination with febuxostat. 


