
NOVEL COMPOUNDS A."ID COMPOSITIONS AND METHODS OF USE 

RELATED APPLICATIONS 

(00011 This application claims benefit of U.S. Provisional Application No. 60/990,574, entitled "NOVEL 

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

Pro,is;onal Application No. 611094,388, entitled ''COMPOUNDS. COMPOSITIONS, AND 

METHODS OF USING SAME" filed on September 04, 2008, which are here;n mcorporated by 

reference in their entirety. 

BACKGROUND OF THE INVENTION 

(00021 Uric acid is the result of the oxidation ofxanth.ine. Disorders of uric acid metabolism include, but 

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

b;-peruricaemia, hypertension, a cardiovascular disease, coronary heart disease, Lesch-Nyhan 

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

inflammation, arthritis, urolitbiasis, plumbism., byperparathyroidisrn, psoriasis or sarcoidosis. 

SUMMARY OF THE INVENTION 

[0003) This invention provides for methods of decreasing uric acid levels in one or more tissues or organs, 

blood, scrum, 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 (ll), or formula (ill) or a metabolite, pharmaceutically acceptable salt, solvate, 

polymorph, ester, tautomer or prodrug thereof_ 

[0004) This invention also provides for methods of reducing uric &cid production, increasing uric acid 

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

formula (I), formula (ll), or formula {Ill} or a metabolite, pharmaceutically acceptable &alt, sotvate, 

polymorph, ester, tautomer or prodrug thereof_ 

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

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

effective amount of a compound of formula (I), formula (Il), 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 ch.ara..."tcrized by high tissue levels of uric acid. In further 

or additional embodiments, the disorder is characterized b)' 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 dis<ITTkr is pofycytbemia or myeloid rnet.aplasia In further or 

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

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

disease, coronary bean disease, Lesch·Nyban syndrome, Kelley~Seegnriller syndrome, kidney 

disease, kidney stones, kidney failure, joint inflammation.. arthritis, urolithiasis, plumb ism, 



bYJ'e!I'Parathyroidism, psoriasis or sarcoidosis. In some preferred embodiments, the condition is 

gout. In some ombodiments, the conditioo is joint i.nflamrnation caused by deposits of uric acid 

crystals in the joint. In further or additional embodiments, the uric acid crystals are deposited in the 

joint fluid (synovial fluid) or joint lining (synovial lining). 

{00861 This invention also provides for methods of treating or preventing hyperuricemia in ac individual 

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

formula (U), or formula (ill), or a metabolite, pharmaceutically acceptable salt. solvate, polymorph, 

ester, tautomcr or prodrug thereof: wherein said amen.mt is effective in lowering the level of uric 

acid. 

{0007) This invention also provides for methods of b"ea1ing or preventing a condition characterized by 

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

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

formula (11), or formula (Ill) or a metabolite, pharmaceutically acceptable salt, solvate, polymorph, 

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

polycythemia, myelotd metaplasia, gout, a recurrent gout attack:, gouty arthritis, hyperuricaemia, 

hypertension, a cardiovascular disease, coronary heart di~. Lesch-Nyhan syndrome, Kelley­

Seegmiller syndrome, kidney disease, kidney stones, kidney failure, joint i.nflm::nmation., arthritis, 

urolithiasis, plumbism. hypaparathyroidism, psoriasis or sareoidosis. In some preferred 

embodiments, the condition is goul ln some embodiments, the condition is joint inflammation 

can.'WXI by deposits of urie acid crystals in the joint. In further or additional embodiments, the uric 

acid crystals are deposited in the joint fluid {synoviaJ fluid) or joint lining (synovial lining}. 

(00081 This invention also provides for methods treating or preventing of polyc)1hemia, mycloid 

metaplasia., gout. a recurrent gout a.ttaclc, gouty erthritis, 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, hypcrparath}Toidism, psoriasis or sarcoidosis in an individual comprising administering 

to the individual a.n effective amount of a compound offoonula (1), formula (II}, or formula (ID) or 

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

thereof. In preferred embodiments, the invention provides for methods of treating gout comprising 

administering to the individual an effective amount of a compound of formula (I}, formula (ll), or 

formula (ID) or a metabolite, pharmaceutically acceptable salt, sofvate, polymorph. ester, tautomer 

or prod.rug thereof. 

[0009} This invention also provides for methods of preventing the formation or reducing the size of 

tophi/topbus in an individual. comprising administering to the individual an effective amount of a 

compound of formula (I), formula (ll), or formula (III) or a metabolite, pharmaceutically acceptable 

salt, solvate, polymorph, ester, tautomer or prod.rug thereof. 

(00101 This invention also provides for methods of decreasing uric acid levels in one or more tissues or 

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

the individual a uric acid level decreasing amount of a compound of formula (I), formula (II), or 
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formula (Ill) or a met.alx:tlite, pharmaceutically occ.,'""Ptahle salt, solvate, polymorph, ester, tautomer 

or prodrug thereof, wherein the reduction in uric acid levels reaW in a reduction in hyperteosion or 

cardiovascular events. 

f00111 This invention also provides for methods of treating hypoxanthioo-guanine 

phosphoribosyltransfcrase (H.PRT) deficiency in an individual comprising administering to the 

individual a compound of formula (I), formula (II), or formula (Ill) or a metabolite, 

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

[0012} In some embodiments-, the methods descnOed above further comprise a.dmini"ltering a second agm.t 

effective for the treatment of the condition. In further or addition.al embodiments, the second agent 

is effective in reducing tissue levels of uric acid. In further or additional embodiments.. the second 

agent is a nonsteroidal anti-inflammatory drug (NSAJDs), colcbicine, a corticosteroid, 

ad:renocorticotropic hormone (ACTH), probenecid,. sulfinpyrazone, aUopuriool, febuxostat, FYX-

051 (4-{5-pyridin-4-yl- IH-[1,2,4]triazol-3-yl)pyridioe-2-ciu1xmitrile), or combinations thereof. 

f0013J In some embodiments, the methods described above further comprise adminjstering a second agent 

effective for the treatment oftbe condition. In some embodiments, the second agent is a URA..T 1 

inhibitor, a xanthine oxidase inluOitor, a xaothine dehydrogenase, a xanthine oxidoreductase 

inhibitor, or combinations thereof. In further or additional embodiments, the second agent is a 

nonsteroidal anti-inflammatory drug (NSAIDs), colchicine, a corticosteroid, adrenocortico<ropic 

hormone (ACTH), probenecid, sulfinpyrazonc, allopurino!, febuxosiat, FYX-051 (4-(S-pyridin-4-

yl- IH-( 1,2,4]triazol-3-yl)pyridine-2-carbonitrile), or combinations thereof. 

(0014] Disclosed herein. in certain embodlmems, is a method of treating a disorder cb.aracterized by 

abnormal uric acid levels in blood aodlor urine. In some embodiments, the method comprises 

administering (a) a compound disclosed herein; and (b) a UR.AT 1 inhlbitor, a xanthine oxidase 

inhibitor, a xanthine dehydrogenase, a xantbine oxidoreduct.ase inhibitor, or combinations thereof. 

In some embodiments, the method comprises administering allopurinol, febwwstat, FYX-051 (4-{5-

pyridin-4-yl-!H-[l,2,4]1ri=l-3-yl)pyridme-2-carl>onitrile), or combinations thereof. 

(0015) In some embodiments, the methods described herein comprise administering a compound of 

formula {1). In further or additional embodiments, the methods described herein comprise 

administering a pharma-ceuticaUy acceptable salt of a compound of formula (I). Jn further or 

additional embodiments, the rnethod5 described herein comprise ad.ministering a solvate of a 

compound of formula (I). In further or additional embodiments, the methods described herein 
comprise administering a polymorph of a compound of fonnula (J). In further or additional 

embodiments, the methods descnbed herein comprise administering ao ester of a compound of 

formula (I). lo further or additional embodiments, the methods described herein comprise 

administering a tautomer of a compound of formula (I). ln. fi.uther or additional embodiments, the 

methods described herein comprise administering a prodrog of a compound of formula (1). ln 

further or additional embodiments, lhe methods descnbed herein comprise administering a 

metabolite of a compound of formula <n. In further or additional embodiments, the metabolite b.as a 

structure selected from: 
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and 

[00161 In further or additional embodiments, the metabolite has a structure selected from: 

N-N N-N 
,Ji_ ~ y ,)l__.l--s 

~ SD OH H,N~ •• en and HO~~ 
!.::, Cl~COO!t r Ct~COO!t. 

(00171 Io some embodiments, the melhods described herein comprise administering a compomid of 

formula (IT). In further or additional embodiments, the methods described herein comprlcie 

ad.ministering a pharmaceutically acceptable salt of a compound of formula (II). In further or 

additional embodiments, me methods described herein comprise administering a soivate of a 

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

comprise administering a polymorph of a compound of farmula. (Il). In further or additional 
embodiments., the methods described herein comprise administering an ester of a compound of 

formula <m. In further or additional embodiments, the methods described herein comprise 

administering a tautomer of a compound of formula (ll). In further or additional embodiment.1', the 

methods described herein compme administering a prodrug of a compound of formula (If). In 

further or additional embodiments, the methods dcscnbed herein comprise administering a 

metabolite of a compound of formula (Il). 

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

formula {III). In further or additional embodiments, the methods desttibed. herein comprise 

administering a pharmaceutically acceptable salt of a compound of formula (Ill). In further or 

additional embodiments, the methods described herein comprise administering a solvate of a 

compound of formula om. In further or additional embodiments, Che methods described herein 

comprise administering a polymorph of a compound of formula (ill). In further or additional 

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

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

administering a tautomer of a compound of formula (III). In further or additional embodiments, the 

methods described herein comprise administering a prodrug of a compound of formula (ill). In 

further or additional embodiments, the methods described herein compri..e administering a 

metabolite of a compound of formula (Ill). 

(00191 In some embodiments, the individual is a mammal. In further or additional embodiments, the 

maounal is a hwnan. In some embodiments, the individual has a disorder characterized by an 

abnormally high c.ontent of uric acid in the body of the individual. In further or additional 
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embodiments, the disorder is characterized by overproduction of wic acid, low excretion of uric 

acid, tumor Jysis or a blood disorder. In further or additional embodimenis, the blood disorder is 

polycythemia or myeloid metaplasia. In further or additional embodiments, the individual in need 

of decreased serum uric acid levels is sufferine from ~out, a recurrent gout attack. gouty arthritis, 

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

syndrome. K.elley-Seegmiller syndrome, kidney disease., kidney stones, kidney failure, joint 

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

(00201 In further or additional embodiments, the uric acid levels are decreased by at lea.st about 5%. ln 

further or additional embodiments, the uric acid levels are decreased by al least about 100/o. In 

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

further or additional embodiments, the uric acid levels are decreased by at least about 2~/o. In 

further or additional embcxliments, the uric acid le\'Cls are -decreased by at least about 15o/o. In 

further or additional embodiments, the uric acid levels are de<:n2.~ by at least about 300/o. In 

further or additional embodiments, the uric acid levels are decreased by at least about 40°/o. In 

further or additional embodiments, the uric acid levels are decreased by at least about 50°/o.. In 

further or additional embodiments, the uric acid levefa. are decreased by at least about 60"/~ In 

further or additional embodiments, the uric acid levels are decreased by at least about 75'%). In 

further or additional embodiments, the blood uric acid level is decreased by at least about 

0.5mg/dL In further or additional embodiments, the blood uric acid level is decreased by at least 

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

least about I .Smg/dL. In further or additional embodiments, the blood wic acid level is decreased 

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

decreased by at least about 2.SmgidL. 

(0021] In further or additional embodiments, the tissue or organ is blood, serum or plasma. 

(002.2J This invention is also directed to pharmaceutical compositions comprising effective amounts of a 

compound disclosed herein or a metabolite, ph.mmaceurically acceptable salt, solvate, polymorph, 

ester, t.aulomer or prodrug thereof. ln some embodiments, the pharmaceutical compositions further 

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

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

adsorbents. buffers, disintegrating agents, solubilizing agents., other carriers, other inert ingredients, 

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

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

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

suspension, for parenteral Uijection as a. sterile solution, suspension or emulsion, for topical 

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

additlonal embodiments, the pbannaccutical composition is in unit dosage forms suitable for single 

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

formula I is in the range of about 0.00 l to abollt 1000 mg/kg body weight/day. In further or 

additional embodiments the amount of compound of formula I is in the range of about 0.5 to about 
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5(1 mglkglday. In further or additional embodiments the amotmt of compound of formula 1 is about 
0.001 to about 7 gtday. 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 the amount of compound of 

formula I is about 0.005 to about S g/day. In further or additional embodiments the amount of 

compound of formula I is about 0.0 I to about 5 g/day. In further or additional embodiments the 

amount of compound of formula 1 is about 0.02 to about 5 g/day. In further or additional 

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

additiorud embodiments the amount of compotmd of formula I is about 0. ! to about l g!d.ay. In 
further or additional embodiments, dosage levels below the lo;ver limit of the aforesaid range are 

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

!be aforesaid range arc required In further or additional embodiments the compound of formula I is 

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

formula I is administered in multiple doses, more than once per day. In further or additional 
embodiments the compound of formula I is administered twice daily. ln further or additionaf 

embodiments the compouod off ormula I is administered three times per day. In further or 

additional embodiments the compound of formula I is administered fow- times per day. ln further or 
additional embodiments the compound of fonnula I is administered more than four limes per day. 

ln some embodiments, the pharmaceutical composition is for administration to a mammal. In 

further or additional embodiments, the mammal is hum.an. In further or additional embodiments1 the 
pharmaceutical composition further comprises a pharm.e.ceutical carrier, excipient and/or adjuvant. 

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

therapeutic agent 

(0023] In some embodiments the pharmaceutical compositions are useful for de.creasing uric acid levels. Jn 

further or additional embodiments the pharmaceutical compositions are useful for reducing 

bypenension or cardiovascular events. 

(0024) ln some embodiments, the pharmaceutical compositions comprise 

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

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

ii) optionally one °'more pharmaceutically acceptable carriers. 

100251 In further or additional embodiments, the amount of compound of formula (I), formula (II), or 

formula (fil} is sufficient to decrease uric acid levels. 

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

i) fl compound of formula (I), formula (11), or formula am or a metabolite, pharmaceutically 

acceptable s.alt, solvate, polymorph,. ester, tautomer or prod.rug thereof; 

ii) a URA T 1 inl:ubitor, a xanthinc oxidn.qe inhibitor, a xanthine dehydrogenasc, a xanthine 

oxidoreductase inhibitor, or combinations thereof; and 

iii) optionally one or more pharmaceutically acceptable carriers. 

(0027] In further or additional embodiments, the phannaceutical compositions comprise: 
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i) a compound of fonnula {I), formula (II), or formula (Ill) or a metabolite, pharmaceutically 

acceptable salt, solvate, polymorph, ester, tautomer or prodrug !hereof; 

ii) allopurinol, febuxostat, FYX-051 ( 4-(5-pyridin-4-yl-!H-[ l,2,4]aiazol-3-yl)pyndine-2-

carbonitrile), or C-Ombi.nations thereof; and 

iii) optionally one or more phannaceutically acceptable carrieni. 

f002BJ This invention also provides pharmaceutical compositions useful in the treatment of edema and 

hypertension which also maintains uric acid levels at pretreatment levels or causes a decrease in 

uric acid levels comprising: 

i) an antihypcrteosive agent; 

ii) a uric acid level maintaining or lo'WC'l'ing amount of a compound of the formula (I}, formula (II), 
or formula (III) or a metabolite, pharmaoeutically acceptable salt, solvate, polymorph, ester, 

tautomer or prod.rug thereof; and 

iii) optionally one or more pharmaceutically acceptable carriers. 

[0029) This invention also provides pharmaceutical compositions useful in the treatment of cance.r v.-hich 

also maintains uric acid levels at pretreatment levels or causes a decrease in wic acid levels 

comprising: 

i) an anticancer agent; 

ii) a uric acid level maintaining or lowering amount of a compound of the formula (1), fonnula (Il), 

or formula (III) or a metabolite.. pbannaceutically acceptable salt, solvate, polymorph, ester, 

tautomer or prodrug thereof; and 

ill) optionally one or more pharmaceutically acceptable carriers. 

(00301 Tb.is invention also provides pharmaceutical compositions useful for reducing the side effects of 

chemotherapy in a cancer individual comprising: 

i) a uric acid level maintaining or lowering amount of a compound of the formula (I), formula (II), 
or formula (ITJ) or a metabolite, pharmaceutically .acceptable salt, solvate, polymorph, ester, 

tautomer or prodrug thereof; and 

ii) optionally one or more pbannaceuticaJly acceptable carriers; 

wherein said side effects are related to elevat.ed uric acid levels 

f0031J In some embodimen~, the pharmaceutical com.positions comprise a metabolite of a compound of 
fonnu!a (I), fonnula (II), or formula (Ill). 

(0032) In some embodiments, the metabolite has a structure selected from: 

[0033} In some embodiments, the metabolite has a saucturc: selected from: 
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H2N~ 

Cl~COOH 

HO""fO 

HN~ 

Cl~COOH, 
(0034) Tn one aspect. provided i.s a compowxl of formula (I), or a metabolite, phannaceutically-acceptable 

salt, solvate, ester, tautomer or prodrug thereof: 

formula (I) 

wherein 

XisCHorN; 

W ;, 0, S, S(O), S(O),, NH, N(optionally ,.,bstitu<ed alkyl), NC(O)(optionally substttuted alkyl) or 

CH2: 

R 1 is H, CJ, Br, I, 'NH2, methyl, ethyl, n-propyJ, i-propyl, optionally substituted methyl, optionally 

substituted ethyl. optionally substituted n-propy~ optionally substituted i-propyl. CF;, CHF2 or 

CH"F; 

R3 and R3' a.re independently selected from Hand lower alkyl, or R) and R:>' together with the carbon to 

which they are attached form a 4-, 5-, or 6--membered ring. optionally containing 1or2 heteroatoms 

selected from N, S and O; 

R4 is H. lower alley!, lower alkenyl or lower alkynyl; 

R5
, R5

', R~, R6
' and R7 are independently selected from H. F, Cl, Br, I, methyl, ethyl, n-propyl, i-propyl, 

substituted methyl, substituted ethyl, substituted n-p:ropyl, substituted i-prop;1, cyclopropyl, 

cyclobutyl, cyclopenty~ CF;, CHF,, CH2F, NH,, NHR', NR'R", OR', SR', C(O)R'. C02H, a salt of 

CO,H, COOR', CONH,, CONHR', CONR'R'', SO,H, a salt of SO,H, S(ObR', S(O),NH,, 

S(O),NHR', S(O),NR'R", aryl or a heterocycle, wherem 

R' is H, C1 .~ alkyl. substituted C1 _~ alkyl whemin said substituents are selected from CF3, OH, 

OC1•3 alkyl, COC1•3 alkyl, COCH, COOC.., alkyl, NH,, NHC1.; alkyl, N(C1.; alkyl)(C,_3 

alkyl), CONHC 1_3 alkyl. aryl or a beterocycle; 

R" is H, C1.} alkyl, substituted Ci.3 alkyl wherein sald substituents are se}e,(;:ted from CF3, OH, 

oc,_, alkyl, coc,_, alkyl,COOH, cooc,_, alkyl, NH,,NHc,_, alkyl, N(C,_, alkyl)(C,_, 

alkyl), CONHC1~ alkyl, ary! or a heterocycle; or 

R' and R" together with the nitrogen atom to which they are attached form a 

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

R: is selected from the group consisting of (a), (b), {c) aud (d): 
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R10 MR· ~~R• 
RP 

(a) 

wbercin 

(b) 

R,0AR11 v 
RP 

(c) (d) 

:::...:..:...:. represents a carboixarbon single bond or a carbon-carbon double bond; 

Q and q are independenlJy selected from N and CH; 

RP is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or 

cyclopropylmetbyl; 

Rs, R9 and R10 are independently selected from H, F. Cl, Br, Cl{;. CF1, CFH1, CF2H, ethyl, i­

propyl, cyclopropyl, methoxy, OH, OCF3, NHz and NHCH1; 

Ru is CL Br,], Cfh. CF3, methoxy, iiJTopyl. cyclopropyl. tert-butyl, cyclobutyl or methyl; and 

R12
, R1

\ R'" and R15 are independently Hor methyl. 

(00351 In some embodiments, Xis CR' or N, wherein in R' is H, lower alkyl, or substituted lower alkyl. 

(00361 In some embodiments, R2 is (a). In further or additional embodiments, R1 is (b). In further or 

additional embodiments, R2 is ( c). In further or additional embodiments, R 2 is (d). 
(0037} In further or additional embodiments, RP is cyclopropyl. cyclobuty!, cyclopentyl or cyclobexyi. In 

further or additional embodiments, Ra, R9 and RIO are H. In further or additional embodiment.~ R2 is 

(a) and R" is cyctopropyl, cyciobutyl, cyclopeotyJ or cyclobexyl. In further or additional 

embodiments, R2 ls (a), RP is cyclopropyl, cyclobutyJ.. cyclopentyl or cyclohexyl and R8
• R? and R10 

are H. 

(0038] ln some embodiments, Xii; N. In further or additional embodiments, Xis CH. In further or 

additional em.bodimems, Xis C~lower alley. In some embodiments, Wis 0. In further or additional 

embodiments, w is s. In some embodiments, R1 is Ct, Br. r. methyl, ethyi, n-propyl or i-propyl. In 
some embodiments, R3

, R3
• and R4 areH. In further or additional embodiments, Xis N; Wis 0 or 

S; R 1 is Cl, Br or! and R3
, R

30 
and R4 arc H. In some embodiments, R5 is Cl, Br or I. ln some 

embodiments, R6 is H. In further or additional embodiments, R5 is Cl, Br or land R6 is H. In further 
or additional embodiments, R7 is C~H, a salt ofC02H or COOR'. In further or additional 

embodiments, R 1 is C02H, a salt of C02H or COOR' and Ri; is H. In funher or addition.al 

embodiments., R5 is CJ, Br or L R7 is C02H,a salt ofCO-iH or COOR' and R6 is H. In further or 

additional embodiments, R5 is Cl, R 7 is C02H, a salt of COiH and R6 is H. [n further or additional 

embodiments, X :is N, Wis 0 or S, Rt is Cl.Br or!, R3 is H, R' ls H, Rs is Cl, Br or I, R6 is.Hand 

R7 is C02H, a salt ofCC>,;H or C'OOR'. 

(0639] Jn some embodimenr.s, the compound of formula (l) is 4-{2-(5-bromo-4-(l-cyclopropylnaphthalen-

4-yl)-4H-1,2,4-triazol-3-ylthio)acetam.ldo)-3-cblorobenzoic acid or a metabolite, pharmaceutically 

acceptable salt, soivate, polymorph, ester. tautomer or prodrug thereof: 
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[0040) In rome embodiments, the compound of fonmtla <D ;, a metabolite of 4-(2-(5-bromo-4-( l­

cyclopropylnaph1halen-4-yl)-4H-l ,2,4-triazol~ 3-yltbio )acetamido }-3-chlorobenzoic acid 

(0041) In further or additional embodiments the metabolite has a struct:utt selected from: 

(004?) In one aspect, provided is a compound of formula (IO), or a metabolite, pharmaccuticaJJy 

acceptable salt.. solvate, ester, tautomer or prodrug thf!re('lf: 

wherein 

XisCHorN; 

X-N R3 R" 

R')(';l~wXy0 
R' OH 

formula (III) 

Wis 0, S, S(O), S(O),, NH, N(optionally substituted alkyl), NqO)(optiooally substituted alkyl) or 

CH2; 

R1 is H, Cl. Br, I, NH2, methyl, ethyl, n""PropY~ i-propyl, optimialiy substituted methyl, optionally 

substituted ethyl,. optionally substituted n-propyl, optionaUy substituted i-propyi, CFn CHF2 or 

CH2F; 

R3 and R~· are independently selected from Hand lower alkyl or R3 and R3' together with the carbon to 

which they ar~ attached form a 4·, 5-, or 6-membered ring, optionally containing 1 or 2 he1erootoms 

selected from N, Sand 0; 

R 2 is selected from the group consisting of(a), (h), (c) and (d): 

R'ot(Q R8 

RP R' 

(a) 

wherein 

(c) (d) 

::...::...::..: represents a carbon~ single bond or a carbon-carbon double bond; 

Q and Q' are independently selected from N and CH; 
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RP is methyl, ethyl, propyl, i-propyl, cyclopropyt, cyclobutyl, cyclopeotyl, cyclobex:yl or 

cyclopropylmethyl; 

R5
, R9 and R10 are independently selected from H. F, Cl.Br, CH;, CF;, CFH:z,, CF2H, ethyl. i· 

propyl, cyclopropyl, methoxy, OH, OCF;. NH2 and NHC'H3; 

R11 is Cl, Br, I, CH!. CF3, rnethoxy, i·propyl, cyclopropyl, tert-butyl, cyclobutyl or methyl; and 

R12
, Rr 3, R1

' and R ts are independently H or methyl. 

[0043) In some embodiments, Xis N. In other embodiments, W i.'> Sor 0. 

R'o~ R8 

~~R' 
(00441 In one aspect, R2 is (a) RP . In one aspect,.:..:...:..: represents a carbon-carbon 

double bond. In some embodiments, RP is cyclopropyl. 

(00451 In some embodiments, Xis N; W is S: and R1 is Cl, Br. L optionally substituted methyL CF3, CHF2 

orOI.?F. 

(00461 In some embodlments, R3 and Rr are not H. ln one aspect, R3 and R3
' are H. 

(0047) In some embodiment'!:, R1 and Rr- together with the carbon to which they are attached form a 4-, 5~, 

or 6-membered ring. optionally containing 1 or 2 heteroatoms selected from N, Sand 0. In some 

other embodiments, R~ and R3• together with the carbon to which they are aaacbed form a 4-, 5·, or 

6-membered ring. 

[004111 In one aspect, provided h=in is a compound of formula (II), wherein the compoUJ!d offormula (II) 

is a 3-substitut~·54'1'omo-4--( 4-cyclopropylnaphthalen-l-yl}-4H· l..2,4-triazole wherein the 

substituent at the 3-position is -R8 
, ,or phannaceutically acceptable salt. solvaie, or tautomer 

thereof: 

\\''herein, 

R' is-SCH2C("'0)R1
'. -SCH,-tettazolyl, -SCH2C("'0)NHOH, -SCH2C(=O)O-alkyl-OC(•O)R", -

SCH,C(•O)O-alkyl-OC("'0)0R", -SCH,C("'0)0-alkyl-OC(=O)NR"'R"', O• -

SCH2C(Oalkyl)i; 

Ria is OR2!,SR~1 , NR4~4b, at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside. a 

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

wherein 

Ria is substituted C1-C4 alkyl, optionally substituted Cs·Cl() Mkyl, optionally substituted 

heteroalkyL optionally substituted cycloa!kyl, optionally substituted helerocycloalkyl, 

optionally substituted aryl or optionalJy substituted heteroaryl; oc 

R :u. is a pharmaceutically acceptable cation; or 

R"' is ·[C(R'•J(R"')],.R''; 

R115 is hydrogen, optionally substituted C 1-C io alkyl, optionally substituted hcteroalkyl, 

optionally substituted cycloaU::yl, optionally substituted heterocycloall::yl, optionally 

substitute<! aryl, optionally substituted~ or 

R" is ·[C(R'')(R")J,R''; 
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R ... is hydrogen, optionally substituted alkyl, optionalJy suh!!rtituted beteroalkyl, optionally 

substituted c:ycloalkyl or optionally substituted beterocycloalkyi; and 

R4h is hydrogen, optionally substituted alkyl. optionally substituted beteroalkyl, optiona1ly 

substituted cycloalkyl or optionally substituted beterocycioalkyl; or 

R" is -[C(R"'){R"')J.R"; 

each R51 is independently hydrogen, halogen. c:yaoo, nitro, at least one amino acid, a peptide, a 

lipid, a pbospholipid, a glycoside, a nudeoside, a nucleotide, oligonucleotide, polyethylene 

glycol, -L-OH, -L~SH, -L-NH2, substituted -L-C1-C3 alkyl, optionally substituted -L..C4-C9 

alkyl, optionally substituted L-Y:-C~ alkenyl. optionally substituted L..C1-Cs alkynyl, 

optionally substituted L-Ci-Cs beteroalkyl, optionally substitutod-L-CrC1 cycloalkyl, 

optionally substitutod L-C:r·C1 eycloallrenyL optionally substituted -l-CrC7 

heterocyctoalkyl, optionally substituted -L-C1-C4 haloall..-yl, optionally substiruted -L-Ci­

C. alkoxy, optionally -tilted -L-C1.C. allcyiammo, optionally substituted -L-di-(C1-

C~)all"Y1amine, optionally substituted-L..Cs-C7 aryL optionally substituted -lrCs..C7 

beteroaryl, 

r9"Yy 
~Y ~o'-./"-y ~~'-./"-y ~ 

Y1 , Y1 • Yt ~ Yt 
each R9'> is independently hydrogen, halogen,. cyano, nitre, at least one amino acid, a peptide, a 

lipid,_ a phospholipid. a glycoside, a nucleos.ide, a nucleotide, oligonucleotide, polyethylene 

glyco~ -L-OH. -L-SH. -L-NH2, wbstiruted-L-C1-C3 alkyl, opti0Dt1Dy substituted -L-C..-4 
al.l..-yl, optionally substituted L-C2-C, alk.enyl. optionally substituted L-CrCs alkynyl, 

optionally substituted L-C2-C~ beteroalkyl, optionally substituted -L.C3-C, cycloall-yl, 

optionally substituted L-C~-C7 cycloalkenyl, optionally substituted -L.C3-C7 

heterocycloalkyl, optionally substituted. -L-C1-C4 haloalkyl, optionally substituted -L-C1-

C~ alkoxy, optionally substituted -U1..C. alkylam.ine, optionally substituted-l-di-(Ct­

C,)alkylamine, optionally substituted -L-C,-C7 aryl, optionally substituted -L-C,-C7 

beu:roaryl, 

r9"Yy 
~v ~o'-./"-y ~~~Y ~ 

Y1 
1 

Y1 , Y1 oc Y1 

R5~ is hydrogen. halogen. cyano, nitro, at l:easl one amino acid, a peptide, a lipid, a 

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

-L-OH, -L-SH, -L-NH" substituted -L-C,-C, alkyl, optionally substituted-L-C.-C, alkyl, 

optio..Uysubstituted L-C,-C, alkcnyl, optionally substituted L-C7-C, alkynyl, optionally 

suhsti1Uted L-C,-C, hmroalkyl, optionally substituted -L-C1-C7 cycloallcyl, optionally 

substituted L .. CJ'·C7 cycloallcenyl, optionally substituted -L-CrC7 beterocycloalkyl, 

optionally substituted-L-C1-C4 haloalkyl, optional1y substituted -l-C1-C4 alkoxy, 

optionally substituted -L-C1~4alkylamine, optionally substiruted -L--di{C1 -C4)alkylamine, 
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optionally substituted -L-C!-C.-: aryl, optionally substituted -L-Cs-C1 heteroaryl, 

fi(y 
~y ~0-.../'-y ~~-.../'-y ~ 

Y1 t Y1 ' y, M ~ 

wherein Lis a bond, -C(O)-, -S(O), or -S(O),; 

Y1isO, l.2or3; 

Y is OH, OMe, COCH, SO,!!, OSO,H, OS(Oj,NH,, P(O)(OH),, OP(O)(OH),, 

OP(O)(OH)(O-C,, allcyl) or NY'YY; wherein 

Y~ and Y~ are each independently hydrogen or methyl; or 

Y2 and Y~ me r.aken together with the nitrogen to which they are attached to form 

a five or six membered ring that optionally contains an oxygen atom or a 

second niuogen atom; and 

Y' is an electron pair or an oxygen aiom; 

misl,2,3,or4; 

n is 0, l, 2, 3, 4, 5, 6, 7, 8, 9or10; 

wherein when R21 is -[C(R~(R51)].,Rx then at least one o-fR:sa, RSb and Rs~ is not hydrogen. 
[00491 In some embodiments, R1

" is at least one amino acid. In some embodiments, R1
' is a peptide. In 

some embodiments, R 1• is a lipid. In some embodiments, R 1" is a pbospholipid. In some 

embodiments. R 1• is a glycoside. In some embodiments, Ri.. is a nucleoside. In some embodiments, 
Rb is a nucleotide. In some embodiments. Ria is polyethylene glycol. 

(0050} In some embodiments, Ri. is a combination of one or more groups selected from at least one amino 

acid, a peptide, a Jipld, a phospbolipid, a glycoside, a nucleoside, a nucleotide. oligonucleotide, and 

polyethylene glycoL In some embodiments, the one or more Rb groups are covalently linked In 
some embodiments, the one or more R11 groups form a conjugate. 

(0051) In some embodiments, Rb is OR21
. 

10052) In some embodiments, R21 is substituted C1-C4 alkyl or optionally substituted Cs-C 10 alkyl. [D some 

embodiments, Ri. is a pharmaceutically acceptable cation. In some embodiments, R2
i is a 

pharmaceutically acceptable cation selected from Li .. , Na+, K .. , Mg .... , Ca .... and a protonated amine, 

[00531 In some embodiments, Ra. is -[C(R5j{R~],.Rx; mis 1, 2, 3, 4; and wherein at least one ofR», R~ 
and R5c is not bydrogen. In some embodiments, R.5• is hydrogen. R5

b is hydrogen and Rs.: is not 

hydrogen. 

(0054) In some embodiments, R Sc is at least one amino acid, a peptide, a lipid. a phospholipid, a glycoside, 

a nueleoside, a nucleotide, oligonucleotide, or polyethylene 2lycol. 

(0&551 In some embodiments, R 1' is SR31
• In some embodiments, R311 is optionally substittrted C1-C io alkyl. 

100561 In some ombodimenrs, R" is -[C(R")(R'°)J.,R". 

[0057) In some embodiments, R» is hydrogen, RSb is hydrogen and Rx is not hydrogea In some 

embodiments, Rx is at least one amino acid, a peptide, a lipid, a phospbolipid. a glycoside, a 

nuc1eoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

f00S8} In some embodiments, R;• is NR"-R"b. 
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[0059] In some embodiments, R4
' is hydrogen. In some embodiments, R.Q. is optionally subsritut~-0 alkyl 

10068) In some embodiments, R4
b is -[C(Rs..)(R~J~R5t. 

(0061 I In some embodiments. Rs. is hydrogen, R Sb is hydrogen and R5
c is not hydrogen. In some 

embodiments, Rx is at least one amino acid. a peptide, a lipid, a phospholipid, a glycosidc, a 

nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

[0062) In some embodiments, R8 is -SCH2C(-O)R1
', -SCH1-tetnzolyl, -SCH2C(--0)NHOH, -

SCH2C(=-O)O-olkyl-OC(..Q)R", -SCH,C(-0)0-alkyl-OC(-O)OR", -SCH,C(-0)0-olkyl­

OC(=-O)NR"R", or-SCH2C(Oalkyl),; 

R1
' is OR:.., NR'"R.*', at least one amino acid, a peptide, or a glycoside; 

Rh is substituted CrC4 alkyl, optionally substituted Cs--Cw alkyl, optionally substituted 

heteroalkyl, optionally substituted cycloalkyl, optionally substillll«i he1er0cycloalkyl, 

optionally substituted aryl or optionally substituted heteroaryl; or 

R21 is a pharmaceutically acceptable cation; 

Rh is hydrogen, optionally substituted C1..Crn alkyl, optionally substituted heteroalkyl, optionally 

substituted cycloalkyl, optionally substituted heterocycloalkyl, optionally substituted ary~ 

optionally substituted beteroaryl; 

Ru is hydrogen, optionally substituted alkyl, optionally substituted heteroalkyl, optionally 

substimted cycloalkyl or optionally substituted heterocycloalkyl; and 

R4tt is hydrogen, optionally substituted alkyl. optionally substituted heteroalkyl, optionally 

substituted eycloalky! or optionally substituted heterocycloalkyl. 

(006.1) In some embodiments, R8 is -SCH2C{""{})R1 
•• ln some embodiments, R8 is-SCH2C(=O)-at least 

one amino acid In some embodiments, R8 is -SCH2C(=O)·lysine. In some embodiments, R8 is 

SCHi(:(=O)-glycoside. In some embodiments, R8 is-SCH2C{-O)O-glucuronide. In some 

embodiments, RD is -SCHrtetrazolyl. In some embodiments, R8 is ·SCH2C(=O)NHOH. In some 

emboWments, R8 is-SCH2C(=O)O-alkyl-OC(=O)R3
'. In some embodiments, -SCH2C(-D)O..cHr 

0C(-O)R31
. In some embodiments, R8 is -SCH2C(=O}O-CH(CH3)·0C(:;:-O)Rla. In some 

embodiments, R8 is-SCH2C(=D)O-CHrOC(""°)OR3a. In some embodiments, R8 is­

SCH2C(=O)O-CH(CH,)-OC(=O)OR". In one aspect, R' is -SCH,C(Oalkyl),. 

f00641 In one aspect. R1
"' IB ORz.. ln other aspect, R11 is NR~R"". 

f00651 In one aspect, provided is a method for decreasing uric acid levels in one or more tissues or organs, 

blood, serum, urine, or combinations thereof of an individual in need of decreased uric: a.cid levels, 

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

(i) a compound cf formula (l); or 

{il) a compou1:1d offonnula {m; or 

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

(iv) a combination thereof. 

f0066J In one aspect, the reduction in uric acid levels results in a reduction in hypertension or 

cardiovascular events. 
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(0067) In one aspect, the method comprises administering one or more metabolites. of a compound of 

formula (I). 

(0061) In one a'!pOCt, the compound of formula (I) is 4-{2-{5-bromo-4-(l-cyclopropylnaphthalen-4-ylHH­

l.2,4-triazol-3-ylthio)acetamido}--3<hlorobenzoic acid or a metabolite, pharmaceutically acceptable 

salt, solvate, ester, tautomer or prodrog thereof 

!0069) In one aspect, !he compound of formula (Ill) is 2-(5·bromo-4-(4-cyclopropylnaphthalen-l-yl)-4H· 

1.2,4-triazol-3-ylthio)acetic acid or a metabolite, pharmaceutically acceptable sa!L solvatc, ester, 

tautomer orprod:rug ~of. 

(00701 In some embodiments, the method comprises administering a compound of formula (ill), or a 

metabolite, phan:naceutically acceptable salt, sofvatc, ester, tautomer or prodrug thereof, to the 

individual. 

f0071J In some embodiments, the method comprises administering a compound of formula {II}, wherein 
the com:polllld of formula (Il} is a 3,s.disubstituted4-(4-Rc-naphthalen-1-yl)-4H-1,2,4-triazole 

wherein the substituent at the 3-position is ·-R2 and the substituent at the 5-position is-RA, or a 

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

individual. 

(0072) In some embodiments, the method comprises administering a compound of formula (m. wherein 

the compound of formula (llj is • 3·substituted-4-(4-cyclopropyl·naphthalen-1-yt)-4H- I ,2,4· 

triazole wherein the substituent at the 3-position is-R1
\ or a metabolite, pharmaceutically 

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

(00731 In some embodiments, the method comprises administering a compound of formula (I), or a 

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

individual. 

[0074) In one aspect, provided is a method of treating or ~ting a condition cbaracteriud by abnormal 

tissue or organ levels of uric acid in an individual comprising admirtist.ering to the individual an 

effective amount of; 

(i) a compound of fonnula (!);or 

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

(iii) a compound o:ffonnula {ill); or 

(iv) a combination !hereof. 

J0075J In some embodiments, the condition is gout, a recwTent gout attack, gouty arthritis, byperuricaemia, 

hypertension. a cardiovascular dlsease, coronary heart disease, Lesch-Nyhan syndrome, Kelley­

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

urolithiasis, plwnbism, hyperparathyroidism, psoriasis, sarcoidosis, bypoxanthine-guanine 

pbosphoribosyltransfecase (HPRn deficiency or a combination thereof: 

[0076) In one aspect. the condition is gout In some embodiments, the method further comprises 

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

additional agent is allopurinol, febuxostat, FYX-051 (4·(5-p}tidin-4-yl·IH·[l,2,4]1riazol-3-

yl)pyridine-2~carbonitrile), or combinations thereof. 
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[00771 ln one aspect, provided is a method of treating or preventine cancer which also maintains uric acid 
levels at pretreatment levels or causes a decrease in uric acid levels, comprising administering: 

a) an effective amount of an anticancer agent; 

b) a uric acid level maintaining or lowering amount of 

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

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

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

(iv) a combination thereof. 

[007S] In one aspect, provided is a pharmaceutical composition comprising: 

(i) a compound of fOOllllla (I); °' 
(ii) a compound of formula (II); or 

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

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

(v) optionally one or more pharmaceutically acceptable carriers. 

(00791 In some embodiments, the pharmaceutical composition further comprises allopurinol, febuxostat, 

FYX-051 (4-( 5-pyriclin-4-yl- l H-[ 1,2, 4]triazol-3-yl)pyridine-2 ~nitrile ), or combinations 

thereof. 

(00801 'Throughout the specification, groups and substituents thefeof are chosen by one skilled in the field 
to pro\oide &table moieties and compounds. 

BRIEF DESCRll'TION OF THE DRAWINGS 

{Ml} The novel features of the invention are set forth with particularity in the appended claims. A better 

understanding: of the features BDd ach'8:Ilt8.ges of the present invention •.vill be obtained by reference 

to fue followlng detailed description that setS forth illustrative embodiments, in which lhe principles 

of the invention are utilized, and the accompanying drawings of '1.ttich: 

[0082) Figure I represents serum uric acid (mg1dL) levels 0, 3, 7 and 14 days aft.,,- administering 4-(2-(5-

bromo-4-( 4--cyclopropylnaphthalen-1-yl)-4H -1,2,4-triazol-3-ylthio )ac.etamido )-3-chlorobenzofo 

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

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

bromo-4-( 4-cyclopropylnaphthalen- l -yl)-4 H-1,2, 4-triazol-3-ylthio )acetamido )-3-chlorobenzoic 

acid, potassiwn salt in humans at doses of 300mg, 400mg or 500mg b.i.d. (twice daily) 

10084) Figure 3 represents the change i.n serum uric acid (mg/dl) levels 3, 7 and 14 days after 

administering 4-(2-( 5-bromo-4-( 4-c-yclopropylnaphthalen-1-yl)-4H-l ,2,4-triazol-3-

ylthlo )acetamido )-3-chlorobenzoic acid, potassium salt in hwnans at doses of300mg, 400mg or 

500mg b.i.d. 

(008S! Figure 4 represents change in serum uric acid (µmol!L) levels 3, 1 and 14 days after administering 

4-(2-( 5-bromo-4-( 4-cydopropylnaphthalen- I -yl)-4H- l .2.4-triarol-3-ylthio )ace<amido )-3-

cbloroben.7,oic acid, potassium salt in humans at doses of 300mg, 400mg or 500mg b.i.d. 
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100861 Figure 5 represents change in serum uric acid (µmolldL) levels by treatment day after administering 

4 ·{2 ~ 5-bromo-4-( 4-cyclopropylll.apbtbalen· l • ylHH· 1,2,4-triazol-l-yllhio )acetamido )-3-

cblorobenzoic acid, potassium salt in humans at doses of 300mg, 400mg or 500mg b.i.d 

(0087) Figure 6 represents the increase in daily uric acid output fC11lowing oral administration of 2-<:5-

bromo-4-.( 4-cyclopropylnaphthalen- t -yl)-4H-1,2,4-triszo1-3-y1thio )acetic acid solution. 

DETAILED DESCRIPTION OF THE INYE1''TTON 

(00881 The novel features of the invention are set forth with particularity in the appended claims. A better 

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

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

of the invention are utilized 

(0089) While preferred embodiments of the present invention have been shown and descnbed herein. it 

will be obvious to those skilled in the art that such embodiments are provided by way of example 

onJy. Numerous variations, changes, and substitutions will now occur to those skilled in the art 

without departing from the invention. It should be understood that various alternatives to the 

embodiments of the invention described herein may be employed in practicing the invention. It is 

intended that the follov.ring claims define the scope of the invention and that methods and structures 

within the scope of these cl.aims and their equivalents be covered thereby. 

(0090} The section beadings used herein are for organiz.ational purposes only and are not to be construed as 

limiting the subject matter descn"bed. 

Certain ChemlcaJ T 11nninob>gy 

(0091) Unless defined otherwise, all technical and scientific terms used herein have the same meaning as is 

commonly understood by one of skill in the art to whlcb the claimed subject matter belongs. In the 

event that there is a pluralicy of definition11 for terms herein, those in this section prevail. 

(009:2) It is to be understood that the foregoing general description and tbc following detailed description 

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

application, the use of the singular includes the plwal wtless specifically stated otherwise. It must 

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

"the" include plural referents unless the context clearly dictates otherwise. It sb.ould also be noted 

that a<ie of"or" means "and/or" unless stated otherwise. Furthermore, use oftbe term "including" as 

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

(0093) Definition of standard chemistry lenns may be found in reference works, including Carey and 

Sundberg "ADVANCED ORGANIC CHEMISTRY 4 ~ED." Vols. A (2000) and B (200 l ), Plernnn Press, 

New York. Unless otherwise indicated, conventional methods of ma5s !lpe.ctroscopy, NJi..1R., HPLC, 

IR and UV Nis spectroscopy and pharmacology, within the skill of the art are employed. Unless 

six:cific defmiti-OnS are proVlded, the nomenclature employed herein are the standard definitiorui. 

Standard techniques can be used for chemical syntheses, chemical analyses, pbannaceutical 
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preparation, formulation, and delivery, and treatment of individuals. Reactions and pmification 

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

accomplished in the art or as descnbed herein.. The foregoing techniques and procedures can be 

generally performed of conventional methods well known in the art and as described in various 

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

specification. Throughout the spe<:ification, groups and substituents thereof can be chosen by one 

skilled in the field to provide stable moieties and compotmds. 

(00941 Where substituent groups are specified by their conventional chemical formulas, \Witt.en from left to 

right. they equally encompass the chemically identical substiruents that would result front writing 

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

r00951 Unl~s otherwise noted, the use of general chemical terms., such as though not limited to nalkyl," 

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

herein,. includes optionaJly substituted alkyl. 

[0096] In some embodiments, the compounds presented herein possess one or more stereocenters. In some 

embodiments, the steroocenter is in the R con.figuration, the S configuration. or combinations 

thereof. In some embodiments, the compounds presented herein possess one or more double bonds. 

In some embodUD.ents, the compounds presented herein possess one or more double bonds wherein 

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

Presentation of one particular stereoisomer, ~g:ioisomer, diastercomer, emsntiomer or epimer 

should be unders1ood k> include all possible stereoisomen;, regioisomers, diutereomers, 

enantiomers or epimers and mixtures thereof. Thus, the compow:ids presented herein include aU 

separate configurational stereoisomeric, regioisomeric, diastereomeric, enantiomeric, and epimeric 

forms as 'Well as the corresponding mixtures thereof. Techniques for inverting or leaving unchanged 

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

example, Fwlliss et al. (eds.), VOGEL'S ENCYCLOPEDIA OF PRACTICAL ORGANIC 

CHEMISTRY 5.sup.TH ED., Longman Scientific and Tedmical Ltd., Essex, 1991, 809-816; and 

Heller, Acc. Chem. Res. 1990, 23, 128. 

[0097] The terms "moiety", "chemical moiety", "group" and "chemical group", as used herein refer to a 

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

chemical entities embedded in or appended to a molecule. 

[0098] The term "reactant, n as used herein, refers to a nucleophile or electrophile used to create covalent 

linkages. 

10099) Tue term "bond" or "single bond .. refers to a chemical bond be1'l-'Cen two atoms, or two moieties 

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

109100] The term "optional" or "optionally" means that the subsequently described event or circumstance 

may or may not occur, and that the description includes instances where said event or circumstance 

occurs and instances in 'Which it does not. For example, "optionally substituted alkyl" means either 

"alkyl" or "substituted alkyl" as defined below. Fwther, an optionally substituted group may be un· 

substituted (e.g., -CH2CH3}, fully substituted (e.g .• -CF2CF 3}, mono-substituted (e.g., -CH2CH1F) or 
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substituted at a level anywhere in-bet\J.leen fully substituted and mono-substituted (e.g., -ClhCHF2. 
-CHzCFh -CF2CH>. -CFHCHF 2, etc). It will be understood by those skilled in the an with respect co 
any group containing one or more substituents that such groups are not intended to introduce any 

substitution or substirution patterns (e.g., substituted alkyl includes optionally substituted cycloalk:yl 

gi-oups, which in tum are defined as including optionally substituted alkyl groups, Potentially ad 
infinilwn) that are stericaJJy impractical and/or synthetically non-feasible. Thu.<1, any substituents 

descnbed should generally be understood as having a maximum molecular weight of about I ~000 

daltons, and more typically, up to about 500 daltons (except in lhose inst.a.nces where 

macromolecular substituents are clearly intended, e.g., polypeptides, polysaccharides, polyethylene 

glyrols, DNA, RNA and the like). 

{00101] Mused herein, CrC~ includes Ci-Ci, C1-CJ, .. C1-Cl. By way of e~ample only, a group designated 

as '"C1-C.t indicates that there are one ro 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 es the ranges C1-C2 and 
Ci~- Thus, by \Vay of example only, "Ct..C4 alkyl .. indicates that there are one to four carbon 

atoms in the alkyl group, i.e., the alkyl group is selected from among methyl, ethyl, propyl.. iso­

propy~ 11-butyl, iso-butyl, sec-butyl, and t-butyl. Whenever it appears herein. a numerical range 

such as "1 to 10" refers to each integer in the given range~ e.g.,"' l to 10 carbon atoms" means that 
the group may have I carbon atom, 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, S carbon 

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

(00102) The term "lower" as used herein in combination with terms such as alkyl, alkenyl or alkynyl, (i.e. 

"lower alkyl", "lo.,~:er alkenyl" or "lower alkynyl") refers to a.n optionally substituted ~traight-cbain, 

or optionally substituted branched-chain saturated hydrocarbon monoradical having from one to 

about six carbon atoms, more preferably one to three carl:>on atoms. Examples include, but are oot 

limited to methyl, ethyl, n-propyl, isopropyl, 2-methyl-1-propyl, 2-methy1~2-propyl. 2-methyl-1-

butyl, 3-methyi-l-butyl, 2-methyl-3-butyl, 2,2-dimethyl-l-propyl, 2-methyl-l '!'<Dt)'i, 3-methyl-1-

pemyl, 4-methy~l-pentyl, 2-rnethyl-2-pentyl, 3-methyl-2-pentyl, 4-methyt-2-pentyl, 2,2-dimethyl­
l-butyl, l,3-dimethyl-1-butyl, 2-ethyl-1-butyl, n-butyl, isobutyl, S<C-butyl, t·butyl, n-pentyl, 

isopentyl, neopentyl, tert-amyl and hexyl. 

(00103] The term "hydrocarbon" as used herein, alone or in combination, refers to a compound or chemic.a) 

group containing only carbon and hydrogen atoms. 

(80104] The terms "heteroatom" or "hetero" as used herein, alone or in combination, refer to an atom other 

than carbon or hydrogen. Heteroatom.5 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 are present, the twQ or more beteroatoms can be 

the same as each another, or some or all of the two or more beteroato~ can each be different from 

the others. 

(0010SI 'The term "alkyl" as used herein. alone or i:.n combination., refers to an optionally substituted 

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

from one to about ten carbon atoms, more preft:rably one to six carbon atoms. Examples include, 
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but arc oot limited I<> methyl, ethyl, o-propyl, isopropyl, 2-methyl·l·propyl, 2-methyl-2-propyl, 2· 
methyl- I -butyl, 3-methyl- I-butyl, 2-methyl-3-butyt 2,2-<funethyl- l-propyl, 2-methyl· 1-pentyl, 3· 
methyl-1-pentyl 4-methyl-l-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-
dimethyl-1-butyl, 3,.3-dimetbyl-l-butyl, 2-ethyl-l-butyl, n-butyl, isobutyl, sec-butyl, l-butyl, n­
pcntyl, c•opentyl, neopcntyl, tert-amyl and hexyl, and longer alkyl groups, such as heptyl, occyl and 

the like. Whenever it appeani herein, a nwnerical range such as "C1-C.s. alkyl" or "C1-6 alkyl", means 
that the alkyl group may consist of l carbon atom, 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, 
S carbon atoms or 6 carbon atoms, although the present definition also covers the occurret'K:e of the 

term "alkyl• where no numerical range is designated. 

(00106) The term "alkylcne~ as used herein, alone or in combination. refers to a diradical derived from the 
abo"'C"<lefined monoradical, alkyl. Examples include, but are not limited to methylene (--CHr). 
ethylene (-CH,CH,-), propylene (·CH,CH,CH,-), isopropylene ( ·CH(CH,)CHr) and the like. 

f00107) 1be tenn "allcenyl" as used here.in, alone or in combination, refers to an optionally substituted 
st:raight-chai~ or optionally substituted branched-chain hydrocarbon monoradical having one or 
more carbon-carbon doubJ.e...bonds and having from two to about ten carbon atoms, more preferably 
two to about six carbon atoms. 1be group may be in either the cis or tran.s conformation about the 
double bond(s}. and should be understood to include both isomers. Examples include, but are not 
limited to ethenyl (-CH..cH,), 1-propenyl (-CH,CH""(,'!l,), isopropeuyl [-C(CH,M:;H,], butenyl, 
1,3-butadienyl and the like. Whenever it appears herein, a numerical range such as "C2-4, alkenyl" 
or "C~..\i alkenyl", means that the alkenyl group may consist of 2 caJbon atoms, 3 carbon atoms, 4 
carbon atoms, 5 carbon atoms or 6 carbon atoms, although the present definition afso covers the 
occurreoce of the te.n:n .. alkenyI" where no numerical range is designated. 

(001081 The term "alkenylene" as used herein, alone or in combination, refen; to a diradical derived from 
the above-defined monoradlcal alk:enyl. Examples include, but are not limited to ethenylene 
(-CH-CH·), the propenylene isomers (c.g,, -CH,CH-cH- and-C(CH3)"°l·) and the like. 

[001091 The term "alkynyr as used herein,. alone or in combination, refers to an optionally substituted 
straight-chain OT optionally substinited branched-chain bydrocal'bon monoradical having one or 
more carlxm..carbon trip1e-bonds and having from two to about ten carbon atoms, more preferably 
from two to about six carbon atoms. Examples include, but are not limited to r:tbynyl, 2-propynyl, 
2-butynyl, l ,3-butadiynyl and the like. \Vhenever i1 appears herein, a numerical range such as "Cr 
C6 alk:ynyl" or "~-c> alk:ynyr', means that the alkynyl group may cons isl of 2 carbon atoms, 3 catboo 
atoms, 4 carbon atoms, 5 carbon atoms or 6 carbon atomsy although the present definition alS-0 
covers the occurrence of the term "alkynyl" where no numerical range ls desi.gna:ted_ 

100110} The term •alkynylene" as used herein. alone or in combination. refers to a diradical derived from 
the above-defined moooradics~ alkynyl. Examples include, but are not limited to ethynylene (-

0.C-), propargylene (·CHi-C-C-) and the like. 

(00111) The term "aliphatic" as used herein, alone or 1n combination, refers to an optionally substituted. 
straight-<:haio or branched-chain, non-cyclic, ~aturated, partially unsaturated, or fully unsaturated 
nonaromatic hydrocarbon. Thus, the term collectively includes alkyl, alkenyl and alkynyl groups. 
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!001121 The terms "he«:roalkyl", "heteroalkenyl" and "het<roalk-ynyl" as used herein. alone or in 

combination, refer to optionally substituted alkyl, alkenyJ and alkynyl structures respectively, as 
described above, in 'Which one or more of the skeletal chain carbon atoms (and any associated 

hydrogen atoms, as appropriate) are each independently replaced with a heteroatom (i.e. an atom 
other than carbon, such as though not limited to oxygen, nitrogen, sulfur, silicon, phosphorous, tin 

or combinations thereof), or heteroatomic group such as though not limited to -0-0-, -S-S-, -0-S-, • 

S-0-, =N-N=, -N=N-, -N=N-NH-, -P(O),-, -0-P(O),-, -P(0),-0-, -S(O)·, -S(O),-, -SnH,- and the 

like. 

[00113) The tonns "haloalkyl", "haloalkenyl" and "haloalkynyl" as used herein. alone or in combination, 
refer to optionally substituted alkyl. allcenyl and allcynyl groups respectively, as defined above, in 

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

combinal.ions thereof. Jn some embodiments two or more hydrogen atoms may be replaced with 

halogen atoms that are the same as each another (e.g. dilluorometbyl); in other embodiments two or 

more hydrogen atoms may be replaced with halogen atoms that are not all the same as each other 

(e.g. l-chloro-l ·fluoro--1-iodoethyl). Non-limiting examples ofhaloalkyl groups are flooromethyl 

and bromocthyl. A non-limiting example of a baloalkenyl group is bromoethenyl. A non-limiting 

example of a baloalkynyJ group is cbloroethynyl. 

[00114] The term "perhaio" as used herein, alone or ln combination, refers to groups in which all of the 

hydrogen atoms are replaced by fluorines, chlorines, bromines, iodines, or combinations thereof. 

Thus, as a non-limiting example, the term ~perhaloalkyl" refers to an alkyl group, as defined herein. 
in which all of the H atoms have been replaced by fluorines, chlorines, bromines or iodines, or 

combinations thereof. A non..J.intltill.g example of a perhaloatkyl group is bro.mo, chloro, 

fluoromethyl. A non-limiting example of a perbaloalkenyl group is trichloroethenyl. A non-limiting 

example of a perbaloalkynyl ifOup is tribromopropynyl. 

(00115) The term "carbon chain" as used herein, alone or in combination, refers to any alkyl, alkenyl, 

alkynyl, heteroallcyl, heteroalkenyl or heteroalkyny! group, which is linear, cyclic, or any 

combination thereof. If the chain ls part of a linker and th.st linker comprises one or more rings as 

part of the core backbone, for purposes of calculating chain length, the nchain" only includes those 

carbon atoms that compose the bottom or top of a given ring and not both, and \\-itere the top and 

bottom of the ring(s) are not equivalent iD. length, the shorter distance shall be used in determinlng 

the chain length. If the chain contains heteroatoms as part of the backbone, those atoms are not 

ca.Jculated as part of the carbon chain letlgth. 

(00116} The tenns "cycle", "cyclic","~" and nmembercd nng" as used herein, alone or in combination., 

refer to any covalently closed structure, including alicyclic, beterocyclic, aromatic, heteroaromatic 

and polycyclic fused or non-fused ring systems ru; descnbed herein. Rings can be optionally 

substituted. Rings can form part of a fused ring system. Th.e term "membered" is meant to denote 

the number of skeletal atoms that constitute the ring. Tirus, by way of example only, cyclohexane, 

pyridine, pyran and pyrimidine are six-membered rings and cyclopentane, pyrrole, tetrahydrofuran 

and thiophene are five-membered rings. 

21 



(00117) The term "fused" as used herein, alone or in combination, refers to cyclic structw-es in which two or 

more rings share one or more bonds. 

(00118) The term "cycloalkyl" as used herein, alone or in combination, refers to an optionally substituted, 

saturated, hydrocarbon monoradical ring, containing from three to about fifteen ring carbon atoms 

or from three to about ten ring carbon atoms, though may include additional, non-ring carbon atoms 

a._-t substituents (e.g. methylcydopropyl). Whenever it app-ears berein, a numerical range such as 

"C3~ cycloalkyl " or "C>6 cycloalkyl ", means that the cycJoali.')'1 group may consist of 3 carbon 

atoms, 4 carbon atoms, S carbon atoms or 6 carbon atoms, i.e., is cyclopropyl, cyclobutyl, 

cydopentyl or cyclobeptyl. although the present definition also covers the occurrence of the term .. 

cycloalkyl " where no numerical range is designated. The term includes fused, non-fu.,ed, bridged 

and spire radi£als. A fused cycloolkyl may contain from t\"lro to four fused rings where the ring of 

attachment is a cycloalkyl ring., and the other individual rings may be alicyclic, heterocyclic, 

aromatic, heteroaromatic or any combination thereof. Examples include, but are not Limited to 

cyclopropyl, cyclopentyl, cyclohexyl, decalinyl, and bicycle [2.2.l} heptyl and admnantyl ring 

sysrems. Illustrative examples include. but are not limited to the following moieties: 

C> , D , 0 . 0 , 0 ' 0 . CD· 
0> · 0> ·CD· CD ·CO· CO 
A. .J\.JJ ·h ·~·IQ 

and the like. 
1001191 The term "cycioalkenyl" as used herein, alone or in combination, refers to an optionally substituted 

hydrocarbon non"'4TOJilatic, monoradical ring, having one or more carbon-carbon double-bonds and 

from three to about twenty ring carbon atoms, three to about twelve ring carbon atoms, or from 

three to about ten ring carbon atoms. The term includes fused, non-fused, bridged and spire 

radicals. A fused cycloalkenyl may contain from two to four fused rings where the ring: of 

attachment is a cycioalkenyl ring, and the oilier individual rings may be alicyclic, het~yclic, 

aromatic, heteroaromatic or any combination thereof. Fused ring systems may be fused across e 

bond that is a carbon-carbon single bond or a carbon-carbon double bond. Examples of 

cycloalkenyls include, but are not limited to cyclohexenyl, cyclopentad.ienyf and bicyclo[2.2.1Jhept-

2-ene ring systems. Illustrative examples include, but are not limited to the fu.llo-..i.-ing moieties: 

o · o ·O· 0 · 0 ·~ · 
O).rY).~.J:y./\/\ ~ ~and theHke. 

(00120} The terms ~alkyclyl" or "'alicyclic'" as used herein, alone or in combination.. refer to an optionally 

substituted, saturated, partially oosarurated, or fully unsaturated nonaromatic hydrocarbon ring 

systems containing from three lO about twenty ring carbon atoms, three to about N•elve ring carbon 
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atoms, or from three to about ten ring: carbon atoms. Thus, the term.~ cotl~t.ively include cycloaJkyl 

and cycloalbnyl groups. 

(00121) The terms "non-aromatic heterocyclyl" and "beteroalicyclyJ" as used herein, alone or in 

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

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

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

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

embodiments in which two or more heteroatoms are present in the ring, the two or more 

beteroatoms can be the same as each another, or some or all of the two or more heteroatoms can 

each be diffecent from the others. The terms include fused, non-fused, bridged and spiro radicals. A 

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

attaching ring is a non-aromatic beterocycle, and the other individual rings may be alicyclic, 

heterocyclic, aromatic, beteroaromatic or any combination thereof Fused ring 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 atom-betero atom. The terms also include radicals having from three to about 

twelve skeletal ring atoms, as well &.6 those having from three to about ten skeletal ring atoms. 

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

a carbon atom. Like'>ti.se, additional substitutioc can be via a hetcroatoro or a carbon atom. As a 

non~limiting example, an imidazobdine non-aromatic heterocycle may be attached to a parent 

molecule vi.a either of its N atoms (imidazolidin- l-yl or imidazolidin-3-yl) or any of its carbon 

atoms (imidazolidin-2-yl, imidazolidin-4-yl or imidazolidin-5-yJ). In certain embodiments, noo­

aromatic heterocycles contain one or more carbonyl or thiocarbony1 groups such as, for example, 

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

tetrahydrofuranyl, dihydrofuranyl, tetrahydrotlllenyl, tetrahydrop)>Tanyl, dihydropynmyl, 

tetrahydrolhiopyranyl. piperidino, morpholino, thlomorpholino, thioxanyl, piperazinyl. az.etidinyl, 

oxetanyl, lbiemnyl, homopiperidinyl, oxepanyl, tlllepanyl, oxazepinyl, diazepioyl, tlllazepinyl, 

1,2,3,6-tetrahydrop)Tidinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 

1,3-dioxolanyl, pyrazolinyl, dithiaoyl, dilhiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl, 

pyrazolidinyl., imidazolinyl, imidazolidinyJ.. 3wazabicydo[3.1.0]bexanyl. 3-

azabtcyclo{4.1.0Jheptanyl, 3H-indolyl and quinolizinyl. Illustrative examples ofheterocycloalkyf 

groups,. also referred to as non-aromatic beterocycles, include: 
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0 °:'s?o 
c!l-o er" HN)l_NH 6s ·o· HN)l_O ·O" \_j \_j v and the 

like. The terms also include all ring forms of the carbohydrates, i.o.cluding but not limited to the 

monosaccbarides, the disaccharides and the oligosaccharides. 

{001221 The term "aromatic" as used herein, refers to a planar, cyclic or polycyclic, ring moiety having a 

delocalized rt-electron system containing 4n+2 7t electrons, where n is an in~. Aromatic rings 

can be formed by five, six, seven, eight, nine, or more than nine lltntm, Aromatics can be optionally 

substituted and can be monocyclic or fused..ring polycyclic. Tite tenn f.trOttlatic encompasses both 

all carbon containing rings (e.g., phenyl} and those rings containing one or more heteroatoms (e.g., 

pyridine). 

{00123} The term "aryl" as used herein. alone or in combination, refers to an optionally substiruted aromatic 

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

myl rings. A fused aryl ring radical contains from two to four fused rings where the ring of 

attachment is an aryl ring, and the other individual rings may be alicyclic, hetcrocyclic, aromatic, 

heteroaromatic or any combination thereof. Further, the term aryl includes fused and non-fused 

rings containing from six to about: twelve ring carbon atoms, as well a.~ those containing &om six to 

about ten ring carbon atoms. A non-limiting exarnpJe of a single ring aryl group includes phenyl; a 

fused ring eryl group includes naphth;1, phenanthrenyf, anihracenyl, azulenyI; and a con-fused bi­

aryl group includes biphenyL 

190124} The term "arylene" as used herein, alone or in combination, refers to a diradical deri"ed from the 

above.-defined monoradical, aryl. Examples include, but are not limited to I, 2~phenylene, l,3~ 

phenylene. 1,4-phenylene, 1,2-naphthy(ene and the like. 

100125] The term "heteroaryl" as used herein. alone or in combination, refeno to optionally substituted 

aromatic monorad.Jcals containing from about five to about t:".Venty skeletal ring atoms, where one or 

more of the ring atoms is a beteroatom independently selected from among oxygen. nitrogen, 
sulfur, phosphorous, silicon, selenium and tin but not limited to these atoms and with the proviso 

lhat the ring of said group does not contain two adjacent 0 or S atoms.. In embodiments in 'Which 

two or more heteroatom."i are present in the ring, the two or more heteroatoms can be the same as 

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

The term heteroaryl includes optionally substituted fused and non-fused heteroaryl radicals having 
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at least one heteroatom. 1he term heteroaryl also includes fused and non-fused heteroaryls 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 beteroatom. Thus, as a 

non-limiting ex.ample, an im.idiazole group may be attached to a parent molecule via any of its 

carbon atoms (imida7.ol-2-yl, imidazo1-4-yl or imiduol-5-yJ), or its nitrogen atoms (imidazol-1-yl 

or imidaz.ol-3-yl}. Likewise, a heteroaryl group may be further substituted via any or all of its 

carbon atoms, and/or any or all of its heteroatoms. A fused he1etoaryl radical may cornai.n from two 

to four fused rings where the ring of attachment is a beteroaromatic ring and the other individual 

rings may be alicyclic, beterocyclic, aromatic, heteroaromatic or any combination thereof. A non­

limiting example of a single ring heteroaryl group includes pyridyl; fused ring heteroary{ groups 

include benzimidazolyl, quinolinyl, acridinyl; and a non-fused bi-heteroa.ryl group includes 

bipyridinyl. Further examples ofheteroaryls include, without limitation, furanyl, thienyl,. oxaz:olyl. 

acridffiyt, phenazinyt, benzimidazolyL benzofuranyl, h<=nxaz.oiyl, benzothllozolyL 

benzothiadiazolyl, benzothiophenyl, benzoxedia.7...o!yl, benwtriazolyl, imldazolyl, lndolyl, 

isoxazolyl, isoquinolioyl, indolizinyl, isothiazolyL isoindolyloxadiazolyL iodazol;i, pyridyl, 

pyridazyl, pyrimidyl, pyraziny!, pyrrolyL pyrazinyL pyrazolyl, purinyl, phthalazioyl, pteridinyl, 

quinolioyl, quinazolioyl, quinoxalioy!, lria:zolyl, tetrazolyk, thiazolyL triazinyl, thiadiawlyl and lhe 

like, and their oxides, such as for example pyridyl-N-oxide. lllustrative examples ofheteroaryl 

groups include the following moieties: 

H H H H 

(?•(ff•()•(~'(a·(~·~N>~N"GN·(~' 

ON ON'N c"1 rl'"i 11"1 r(N"'J rrr-s f'ir\ ' I ,,,, ' I ~N ' ~,I ' J~N ' ~,rN ' \JlJ> ' VJ ' 
H H N H 

CV. (X). CX/, 0:). (r). 0::0 and the like. 

[001261 The term "beteroaryleoe" as usod herein, alone or in combination, refers to a diradical derived from 

the above-defmed monoradical heteroaryl Examples include, but are not limited to pyridinyl and 

pyrimidinyL 

[00127] The term "heterocyclyl" as used herein, alone or in combination, refers collectively to 

heteroaHcyclyl and heteroaryl groups. Herein. \\'heneve-r the number of carton atoms in a 

heterocycle is indicated (e.g., C1-C6 heterocycle), at least one non-carbon atom (the heteroat.om) 

must be present in the ring. Designations such as "C1-Co heterocycle" refer only to the number of 

carbon atoms in the ring and do not refer to the total nwnber of atoms in the ring. Designations such 

as ''4-6 membered heterocycle~ refer to the total number of atoms that arc contained in the ring (i.e., 

a four, five, or si.'\ membered ring, in which at least one atom js a carbon atom, at least one atom is 

a hetercatom and the remaining two to four atoms are either cillbon atoms or beteroatoms). For 

heterocycles having tv.ro or more. heteroatoms. those two or more heteroatoms can be the same or 

different from one another. Heterocyc1es can be option.ally substituted. Non-aromatic heterocyc:fic 
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groups include groups having only three atoms in the ring, while aromatic heterocycli\: groups must 

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

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

[00128) The term "carbocyclyl" a.s used herein, alone or in combination., refers collectively to alicyclyt and 

aryl groups; Le" all carbon, covalently closed ring structures, which may be saturated, partially 

unsaturated, fully unsaturated or aromatic. CflThocyclic rings -can be funned by three, four, five, six, 

seven, eight., nine, or more than nine carbon atoms. Carbocycles can be optionally substiruted. The 

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

one atom which is different from carbon. 

(00129) The tams "halogen", "halo" or "ha.fide" as used herein. alone or in combination refer to tluoro. 

chloro, bromo and iodo. 

[001301 The term "hydroxy" as used herein, alone or in combination, refers to the monoraclica1 -OH. 

[00131) The term "cyano" as used herein, alone or in combioation, refers to the monoradical -cN. 

[001321 The term "cyanomethyl" as used herein, alone or in combination, refers to the monoradical -

CH,cN. 

(00133) The term 1'nitro" as used herein. alone or in combination, refers to the monoradical -N~. 

(001341 The term noxy" as used herein, alone or in combination, refers to the diraclical -0-, 

[001351 The term "oxo" as used beTein, alone or in combination, refers to the diradical =O. 

[0013t:J The term "carbonyl" as used herein, alone« in combination. refers to the diradical -C(=O)~, which 

may also be Mitten as -C(O)-. 

(00137) The terms "carboxy'' or "carboxyl" as used herein, alone or in combination, refer to the moiety -

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

(001381 The term "alkoxy" as used herein, alone or in combination, refers to an alkyl ether radical, -0-alkyl, 

mcluding the groups -0-alipbatic and -0-<albocyclyl, wherein the alkyl, aliphatic and carl>ocyclyl 

groups m.ay be optionally substituted, and wherein the terms all-yl, aliphatic and carbocyclyl are as 

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

jsopropoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy and the like. 

(00139) The term "su1finyl" as used herein, alone or in combination, rel'er$ to the di.radical -S(•O)-. 

(00140] The tetm '"sulfonyl" as used herein, alone or in combination, refers to the diradical -S(=O)l-. 

(00141) The terms "sulfonamide", "sulfonamide" and "sulfonam.idyl" as used hereln, alone or in 

combination, refer to the diradical groups -S(-0),..NH- and -Nll-S(;Q),-. 

(001421 The terms "sulf:amide", "su1famido11 and ''sulfamidyl" as used herein, alone or in combination. refer 

to the dira<lical group -NH-S(:O),..NH-. 

1601431 It is to be understood that in instances where two or more radicals are used in 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. Tbu:s, for example, die 

radical arylalkyl i:s attached to the structure in question by the alkyl group. 

(00144} A:s used herein, "3,5-disubstitt.."ted 4..{4~Rc-oaphtha1en-l-yl)-4H-1,2,4-triazole .. ref en;. to: 
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(00145) >.$used herein, ''3-sub!tituted-5-bromo-4-(4-cycJopropylnaphthalen-1-yl)-4H-J ,2,4-triazolc" refers 

to: 

(00146} The term ''natural" as used bercm refers to a group or compound that is present in or produced by 

nature. 

(001471 The term ''unnatural" or "'non-naturaf' refers to a group or compound that is not present in or 

produced by nature. Ao ''unnatural" or "non-natural" group or compound is typically producai by 

human int.etvention. An "unnatural" or ''non-naturaJ" group or compound is artificial 

(001481 The tenn "amino acid" as used herein refera to a group or compound that consists of an amino 

group, a carbo."t.yl group, a H atom and a distinctive R group (or side chain) ... Amino acid'' includes, 

a-amino acids, (}-amino acids, S-amino acids, and r·amino acids. a-Amino acids cons~s of an 

amino group, a carboxyl group, a H atom and a distinctive R group which is bonded to the a-carlx>n 

atom. "Amino acid" includes natural amino acids, wmatural amino acids, amino acid analogs, 

amino acid mimics, and the like. 

(001491 In one aspect, the term "amino acid" refen. to one of the natural1y occurring twenty amino aeids (i.e. 

a-amino acids), as shown below. Amino acids consisc of an amino group, a carboxyl group, an H 

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

result of containing three differing groups on the a-carbon atom, amino acids contain a chiral 

c.enter, and t:hernfore may exist as either of two optically active enantiomers, the D- and the L~. 

Naturally occurring acid<!. are found as their L- derivatives< 
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[00150) Jn another aspect, the amino acid is an "un.natu.ral amino acid", "non-natural amino acid". "amino 

acid analog", ~amino acid mimic", "Unnatural ammo acid", "non-natural amino acid", "amino acid 

analog", "amino acid mimic" and the like, as used ~in, refer to an amino acid that is not one of 

the 20 natural amlno acids. The$e terms refer to amino acids wherein the fundamental amino acid 

molecule has been modi:fied in some way. Such modifications include, though are not limited to 

side chain variations; substitutions on, or alterations to, the amino-CH...carboxyl backbone~ D­

enantiomers; combinations thereof and the like. 

Side d'lain variation ~ R. 

Backbone alteration ~ H;aN~COOH 
Change in ch1rality / 

(001511 These terms el.so include, but are not limif.ed to, amino acids which occur naturally but are not 

naturally incorporated into a growing polypeptide chain, rucb as, though not limited to N­

acetylglucosaminyl-L-serine, N-acetylgjucosaminyl-L-tbreonine, 0-phosphotyrosine and the like. 

Further, these terms also include, but are not limited to, amino acids 'Which do not occur naturally 

and may be obtained synthetically or may be obtained by modification of o.atw-aL naturally 

occurring or non-natural amino acids. 

(00152] Illustrative examples of side chain variatiom include though are not limited to, 0-t-butyl-serine, 

hydroxyproline, 4-chiorophenyla.lanine, homoserine, methionine sulfoxide, thi.enyla.lanine and the 

like. 

Oti 

H,N~OOH 7 HzN COOH 

(00153) lllustrative example6 ofbackbone alterations include though are not limited to, ~amino acids such 

a.s ~-alanine, homoproline, alk:ylation of the amino group, substitution on the a-carbon atom. 

thiocarboxyls and the like. 
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f001$4J A peptide can be natural or unnatural., and consists of amino acids that are linked together. The 
terms "natural peptide~, "natural polypeptide". "natural protein" and the like, as used herein, refer to 
a polymer of OBtural amino acid residues linked by covalent peptide bonds, and include amino acid 
cha.ins of any length. including fuU length proteins. The terms "unnatural peptide", "peptide mimic", 
"peptide analog", "unnatural polypeptide", "unnatural protein" and the like, as used herein, refer to a 
polymer of amino acid residues of any length, including fuD length proteins, wherein one or more 

of the amino acids is an umlJltural amino acid, and/ or wherein one or more of the amino acids arc 
joined by chemical means other than natural peptide bonds. Illustrative examples of linking groups 
that can be used as alternatives to the natural peptide bond include, but are not limited to ethylene { • 
CH2-CH2-), ethynylene (-CH-CH-), ketomethylene (-C(=O)CH2- or -CH,C(-0)-), aminomethylene 

(-CH,-NH- or-l•11!-CH2-), methylene ethe.- (-CH,-0- or-0-CH2-), thWethe.-(-Clf2-S- or-S-CH,-), 

thioamide (-C(=S)NH- or -Nll-C(=S)-), ester (-C(=O)O- o; 0-C(=O)-), tetrazole, thiazole and the 

like. 

[00155) "Nucleoside" is a gJycosylamine consisting of a nucleobase {often referred to simply base) bowld to 
a nbose or deoxyribose sugar. A nucleoside can be a natural nucfeoside or an unnatural nucleoside. 
The r.en:n "natural nucleoside" as used herein refers to a nucleobase bound to a ribose or 

deoxyribose sugar. Examples of these include cytidine, uridine, adenosine, guanosine, thymidinc 
and inosine. 

NH, f 'Iii, 0 

t16 N -.. N -:: H,Mfl'CNH <" x) <" I )__ c· NAO INAO HO\i N "°'¢) N N~ HOW HO~ ~~ ' 
OH( OH(OH) OH fOH) OH(OH) OH(OH} 

Adern:Jli!1e Gl.lanosine Cyt.idW'le 
~ 

,.,.,.. 
JOOJS6] The terms "unnatural nucleoside", "nucleoside analog" and the like, as used herein, refer to a 

nuclroside that is not one of the 6 nuclcosides. These terms refer to nucleosides wherein the 
fundamental nucleoside molecule has been modified in some way. Such modifications include, 
though are not limited to ha!!e modificatiom, sugar modifications, alterations of the linkages 
between the base and sugar, use of alremate stereochem.istries; combinations thereof and the like. 

(00157) The tenns "nucleotide", "polynucleotide", "oligonucleotide", ~nucleic acid", "nucleic acid polymer" 
and the like. as used herein, refer to deoxyribonucleotides. deoxyribonucleos.ides, ribonucleosides 
or ribonucleotides and polymers thereof in either single~ or double~stranded form, including:, but not 
limited to, (i) an.a.logues of natural nucleotides which have similar binding properties as a reference 
nucleic acid and are metabolizod in a manner similar to narurally occurring nucleotides; (ii) 

oligonncieotide analogs including, but are not limited to, PNA (peptidonucleic acid), analogs of 
DNA med in antisense technology (pbosphorothioates, pbosphoroami.dates, and the like). 
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(00158) The term lipid .. as used herein refers to any ftU*soluble (lipophilic), naturally-occurring molecule, 

such as fats, oils, waxes, cholesterol, sterois, fat-soluble vitamins (such as vitamins A, D, E and K}, 
monog1ycerides, diglycerides, phospbolipids, fatty acid, fatty acid esters, and the like. Lipids can be 
natural or unnarural. In one aspect the lipid is a fatty acid Fatty acids are saturated or unsaturated 
Saturated fatty acid~ include, but are not limited to, Imrie acid, myristic acid, palmitic acid, stearic 
acid, arachidic acid. UDB8turated f.atty acicb include, but are not limited to, pahnitoleic acid, oJek 
acid. linoleic acid, linolenic acid, arachidonic acid. 

(00159} "Phospbolipid" is a type of lipid that is amphipahtic. Phospbolipids are a class of lipids and contain 
a glycerol backbone, where two of the hydroxy groups of the glycerol backbone are esteri.fied with 
fatty acid (sauu:ated, unsaturated, natunll, UlllllllUtal), and the Urird h)'droxy is used to fonn a 
phosphate e.<ster with phosphoric acid. The phosphate moiety of the resulting phosphatidic acid is 

further es.terified with ethanolamiD.e, choline or serine. Phospbolipids are either natural or unnatural 

Natural phospholipids include, but are not limited to, piasmalogen, cardiolipin. 

dipalmitoylphospbatidylcholine, glycerophospholipid, glycerophospboric acid, lecithin. 
lysophosphatidic acid, phosphatidylcholine, phospbatidylethanolamine, pbosphatidylinositol. 
pbosphatidylinositol (3,4)-bispbospbatc, phosphatidylinositol (3,4,5}-trisphosphate, 

pb-Osphatidylinositol (J,5)-bisphospbate, phosphatidylinositol (4,5)-bispbosphate, 

phosphatidy!inositol 3-phosphate, phosphatidylinositol 4-phosphate, phosphatidylinositol 

phosphate, pbosphatidyimyo-inosit.ol mannosi~ phosphatidylserine, platelet~activating factor, 
sphingomyelin, sphingosyl phosphatide. "Unnatural pbosphotipids>+ contain a diglyceride, a 
phosphate group. and a simple organic molecule such as choline but are prepared by nature. 

(00160) ... Glycoside" as used herein refers to a group comprising any hydrophilic sugar (e.g. sucrose, 

maJtose, glucose, glucuronic acid, and the like). A glycoside is any sugar group bonded through a 
g]ycoeidic linkage. Glycos1des include natural glycosides and unnatural glycosides. Glycosides 
include asymmetric carbon(s) and exist in L-form or D-form. Natural glycosides preferentially exist 
in the D-form. Glycosides include monosaccbarides, disaccbarides, and polysaccharides. Examples 
ofmonosaccharides include, but are not limited to, trioses (e.g. glyceraJdchyde, dihydroxyacetone), 
tetroses (e.g. erythrose, threose, erythrulose), pentoscs (e.g. arebinose, lyxose, ribose, deoxyribose, 
xylose, ribulose, xylulose), hexoses (allose, alt.rose, galactose, glucose, gulose, Klose, mannose, 
talosc, fructose, psicose, sorbose, tagatose), beptoses (mannoheptulose, sedoheptulose); octoses 
(e.g. octolose, 2-keto-3-deoxy-manno-octonate), nonoses (e.g. sialose). Disaccharide include, but 
are not limited to, sucrose, lactose, maltose, trehalose, cellobiose, kojibiose, nigerose, isoma!tose, 
j},f3-trebalose, sophorose, laminaribiose, gentiobiose, turanose, maltulose, palatinose, gentiobiu.lose, 
mannobiose, melibiose, melibiulose, rutinose, rutinulosc, xylobiose. Polysaccharides include 
glycans. Aza-sugarn are also included within the term "glycoside". 

100161) The term "polyethylene g]yco)" refers to linear or branched polymeric polyether polyols. 

Cena.in Pharmoceu:Dcal Terminol.ogy 
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(001621 The tenn 01patient", llsubject" or "individual" are used interchangeably, As used herein, they refer to 

mdividuals suffering from a disorder, and the like. encompasses mammals and non-mammals. None 

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

professional. Mammals arc any member of the Mammalian class, including but not limited to 

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

animals such as cattle, horses, sheep, goats, s'»ine; domestic animals such as rabbits, dogs, and cats; 

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

non-mammals include, but are not limited to, birds, fish and the like. In some embodiments of the 

methods and compositions provided herein. the individual is a mammal. In preferred embodiments, 

111" individual is a human. 

(001831 The terms tltteat," .,treating" or "t:n::atrnent," and other grammatical equivalents as used herein. 
include alleviating, abating or ameliornting a disease or condition or one or more 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 the disease or condition, causing regres..<i:ion of the di~ease 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 a 

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

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

the eradication or amelioration of one or more of the physiological symptoms associat.ed with the 

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

the individual is still be afilicted with the underlying disorder. For prophylactic benefit, the 

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

individual reporting one or more of the physiological sympt.oms of a disease, even though a 

diagnosis of this di!ICaSC ha!! not been made. 

(00164) The terms "administer," "administering", "administration,'' and the like, as used herein, refer to the 

methods that may be used to enable delivery of compounds or compositions to the desired site of 

biological action. These methods include, but are not limited to oral routes, intra.duodenal routes, 

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

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

'iWith administration techniques that can be employed ~'ith the compounds and methods described 

hercin. In preferred embodiments, the compounds and compositions descnDed herein are 

administered orally, 

(00165] The terms 11effective amount", "therapeutically effective amount'' or "pharmaceutically effective 

amount" as nsed herein, refer to a sufficient amount of at least ont'· agent or compound being 

achninistered \\hich 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 

causes 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 compdsing a compound as 
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disclosed herein required to provide a clinically significant decrease in a disease. An appropriate 

"effective" amount may differ from one individual to another. An appropriate "effective" amount in 

any individual case may be determined using techniques, such as a dose escalation study. 

(001661 1be tenn "acceptable" as used herein, vlith respect to a formulation, composition or ingredient. 

means hRving no persistent detrimental effect on the general health of the individual being: treated. 

100167] The term "pha.rmaceutically acceptable" es used herein, refers to a material, such as a carrier or 

diluent, which does not abrogate the biological activity or properties of the compoWlds described 

herein. and is relatively nontoxic, Le., the material may be administered to an lndividua.J without 

causing undesirable biological effects or interacting in a deleterious manner with any of the 

components of the composition in which it is contained. 

100168) The term "prodrug" as used herein. refers to a drug precursor that. following administration to an 

individual and subsequent absorption, ls converted to an 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 pharmaceutically active met.abolite 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. Once lhe chemical group bas been cleaved 

and/or modified from the prod.rug the active drug is generated. Prodrugs are often useful because, in 

some situations, they may be easier to administer than the parent drug. They may, for instance, be 

bioavailebJe by oral administration whereas the parent is not. Particularly favored derivatives or 

prod.rugs are those that increase the bioavailability of the compounds of this invention when such 

compounds are administered to an individual (e.g. by allov.ing an orally administered compound to 

be more readily absorbed into the blood) or which enhance delivery of the parent compound to a 

biological compartment (e.g. the brain or lymphatic system). 

100109] The term "pharmaceutically acceptable salt'' as used herein, refers to salts that retain the biological 

effectiveness of the free acids and bases of the specified oompound and that are not biologically or 

otherwL~ undesirable. Compounds described herein may possess acidic or basic groups and 

therefore may react with any of a number of inorganic or organic bases, and inorg.amc and organic 

acids, to form a pharmaceutically acceptable salt. These salts can be prq>ared in situ during the final 

isolation and purification of the compounds of the invention, or by separately reacting a purified 

compound in its free base form with a suitable organic or inorganic acid, and isolating the salt thus 

funned. 

1001701 The term "pharmaceutical composition," as used herein, refers to a biologically active compound, 

optionally mixed with at least one phannaccutically acceptable chemical component, such as, 

though not limited to ca.rriers, stabilizers, diluent.", dispers-ing agents, suspending agents, thickening 

agents, excipients and the like. 

(80171] The term "carrier" as used herein, refers to re1atively nontoxic chemical compounds or agents that 

facilitate the incorporation of a compound into cells or tissues. 
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f00172l The terms "pharmaceutical combination", ~administering an additional therapy", "administering an 

additional therapeutic agent" and the like, as used herein, refer to a pharmaceutical therapy resulting 

from the mOOng or comblning of more than one active ingredient and includes both fixed and non­

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

of the compounds described herein, and at least one co-agent, are both administered to an individual 

simultaneously in the form of a single entity OT dosage. The term "non-fixed combination" means 

that at least one of tbe compounds descnbed herein, and at lea.it one co·agent, are administered to 

an individual as separate entities either simultaneously, coocurrenlly or sequentialJy with variable 

intervening time limits, \\.'herein such administration provides effective levels of the two or more 

compounds in the body of the individual. These also apply to cocktail therapies, e.g. the 

administration of three or more active ingredients. 

f00173j The terms "co-administration'', "administered in combination \Vith" and their grammatical 

equivalents or the like, as wed herein, are meant to encompass administration of the selected 

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

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

different times. In some embodiments the compounds described herein will be co-administered with 

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

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

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

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

some embodiments, the compounds of the invention and lhe other 11gent(s) are administered in a 

single composition. In some embodiments, compounds of the invention and the other agent(s) are 

admixed in the composition. 

[001741 The term "metabolite," as used herein, refers to a derivative of a oompound which is formed when 

the compound is motaboli:zed. 

[001751 The term "active metabolite," llS used herein. refers to a biologically active derivative ofa 

compound that is formed when the compound is metabolized. 

(001761 The term "metabolized, Mas used herein, refera to the sum of the processes (including, but not 

limited to, hydrolysis reactions and reactions catalyzed by enzymes) by which a particular 

substance is changed by an organism.. Thus, enzymes may produce specific structural alterations to 

a compound. For example, cytochrome P4SO catalyLCs a \.-'afiety of oxidative and reductive 

reactions while uridine diphosphate glucuronyitransferases catalyze the transfer of an activated 

glucuronic-acid molecule to aromatic alcohols, aliphatic alcohols, carboxylic acids, amines end free 

sulphyd:ryl groups. Further information on metabolism may be obtained from The Pharmacological 

Basi..<: of Therapeutics, 9th Edition, McGTaw-Hill (1996)" 

Co111po11nds 

(001771 Described herein are compounds of formula I, metabolites, pharmaceutically accept.able salts, 

solvates., po!ymorp~ esters, tautomers or prodrugs thereof 
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formula (1) 

wherein 

XisCHorN; 

Wis 0, S, S(O), S(Oh, Nil, N(optionaUy substituted alkyl), NC(O)(optionally substituled alkyl) or 

CH2; 

R1 is H, Cl. Br, I. NH2, methyl, ethyl, n-propyl, i-propyl, optionally substituted methyl, optionally 

substituted ethyl, optionally substituted 11-propyl. optionally substituled i-propyl, CF~ CHF2 or 

CH2f; 

R3 and R3' are independently selected from Hand lower alk)•l, or R3 and R3' together with the carbon to 

which they are attached form a 4-, S-, or 6-membered ring, optionally containlng I or 2 beteroatoms 

selected from N, S and O; 

R4 is H, lower alkyl, lower alkenyl or lower alkynyl; 

R5
, Rs, R6

, R6
' and R7 are indepecdently selected from H, F, Cl. Br. I, metbyt, ethyl,. n-propyl, i-propyl, 

substituted methyl, substituted ethyl, substiwred n.-propyl., substituted i#propyl, cyclopropyl, 

cyclobuiyl, cyt:Jopcntyl, CF3, CHF2, CH2F, NH2, NHR', NR'R", OR', SR', C(O)R', C~H, a salt of 

CO,H, COOR', CONH,, CONHR', CONR'R"' SO;H, a salt of so,H, S(O),R', S(O),NH,, 

S(O},NHR', S(O),NR'R", oryl or a heterocycle, wherein 

R' is H, C1.3 alkyl, substituted C1.3 alkyl wherein said substituents are selected from CF3, OH, 

oc,_, alkyl, COC,_, alky~ COOH, COOC,.3 all<y~ NH,, NHC,_, alkyl, N(C,_, alkyl)(C,_, 
alkyl), CONHCt.1 alkyl. aryl or a heterocycle; 

R" is H. C1_3 alkyl. substituted C1.; all::yl wherein said substituents are selected from CF;, OH, 

oc,_, alk;i, coc,_, alkyl, coOH, cooc,_, ~NH,, N11c,_, alky4 N(c,_, alkyll(C,, 
alkyl}, CONHC1•3 alkyl,. ary1 or a heterocycle; or 

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

R 2 is selected from the group consisting of(a), (b}, (c} and (d): 

R'o~ R8 
~~R' 

RP 

(•) 

wherein 

(c) (d) 

:..:..:....:: represents a carbon-<.:arboo single bond or a carbon-carbon double bond; 
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Q and Q' are independently selected fium N and CH; 

R" is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyJ, cyc!ohexyl or 

cyclopropylmethyl; 

R8
, R!I' and Rm are independently selected from H, F, Cl, Br, CH), CF3, CFHl> CF2H, ethyl. i­

propyt, cydopropyl, methoxy, OH, OCF3, NH2 and NHCH3; 

R11 is Cl, Br, I, CH3, CF1, methO>..')', i-propyl, cyclopropyt, tert-buty1, cyclobutyl or methyl; and 

Rt2, R13, R14 and R.11 are independently Hor methyl 

[00178) In some embodiments, R2 is (a). In further or additional embodiments, R2 is (b). In further or 

additional embodiments, R2 is (c}. In further or additional embodiments, R2 is (d). 
[001791 In further or additional embodiments, R" is cyclopropyl. cyclobutyl, cyclopentyl or cyclohecyl. In 

further or additional embodiments, R8
, R9 and R111 are H. In further or additional embodiments, R2 is 

{a) and R' i.s cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. In further or additional 

embodiments, R2 is (a), R" iS cyclopropyl. cyclobutyl, cyclopentyt or cyclobexyl and R8
, R9 and RH 

areH 

(001801 ln some embodiments, X is N. In further or additional embodiments, X is CH. In further or 

addition.al embodiments, Xis C-lower alky. In some embodiments, Wis 0. In further or additional 

embodiments, Wis S. In some embodiments, R 1 is CI, Br, I, methyl, ethyl, n-propyl or i-propyl. In 
some embodiments, R 1 and R4 are H. In further or additional embodiments, Xis N; Wis 0 or S; R1 

is Cl, Br or rand R3 and R4 are H. In some embodiments, R.<: is Cl, Br or I. In some embodiments, 
R6 is H. In further or additional embodiments, Rs is CI, Br or I and R6 is H. In further or additional 

embodiments, R1 is C02H, a salt of C(hH or COOR.'. In further or additional embodiments, R7 is 

CO;iH, a salt ofCOiH or COOR' and.R' is H. ln further or additional embodiments, R5 is Cl, Br or 

I, R7 is COiH, a salt ofC02H or COOR' and R 6 is H. ln further or additional embodiments, R~ is Cl. 

R7 is CC}zH, a salt ofC02H and R6 isH. In further or additional embodiments, Xis N, Wis O or S, 

R1 is Cl, Br or I, R~ U! H, R4 is H, R$ is ct, Br or 1, R6 is Hand R 7 is COiH, a salt of C02H or 

COOR' 

(901811 In some embodiments, the compound of formula (I) is a metabolite of a compound of formula (I). 
In further or additional embodiments, the metabolite has a structure selected from: 

R3 R' 

HO>zyo R' 
•• R4,N R 

Rs Rr 

R' 

Hx;rR5' ,. X-N R' R'' ,,N "'> R 
,)( ,)\__ X ~o R I 

R1 ~ w T R' ~ R' 
R2 OH R' 

and 
(00182) In some embodiments, the coo:xpound of formula fl) is 4-(2-(5-hromo4-{ l -cyclopropylnaphthalen-

4-y1}-4H-l.2,4-triazol-3-ylthiolacetamido )-3-chlorobenzoic acid or a metabolite, pharm&ceutically 

acceptable salt,. solvate, polymorph. ester, tautomer or prodrug thereof: 
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N-N Cl 

II\\ H~ 
~sir" "- I OOH 

~1 
(001831 ln some embodiments, the compound of formula (I) is a metabolite of 4-(2-{5-bromo-4-{l­

cyclopropylnapbtha.len-4-yl}-4H-1,2, 4-triazol-3-ylthio )acetamido )-3--<:hlorobenzoic acid 

[00184} In further or additional embodiments the metabolite bas a structure selected from: 

N-N 

Br,)!_~' NJ..._S~O 
"' 
-" 

"'"~ ~ a COCH 

N-N 

Br~~
1 

NJ..._S: 

·:::...I A 

and 

f00185) in one aspect, provided herein lS a compmmd of formula (II}, wherein the compound of formula (m 

is a 3,5-disubstituted-4-{4-Rc·naphthalen·l·yl)-4H-l,2,4-ttiazole wherein the substituent at the 3· 

position is -R8 and the substituent at the 5-position is-RA. or pharmaceutically acceptable salt, 

solvate, or tautomer thereof: 

wherein. 

RA is IL Cl, Br, I, NH2, methyl, ethyl, n-propyl. i-propyl optionally substituted methyl, optionally 

substituted ethyl, optionally substimte<I n-propyl, optionally substituted i-propyl, CFh CH:F1 or 

CHzF; 

R' is -SCH,C(=O)R", -SCH,-tettazoly~ -SCH2C(=O)NHOH, -SCH,C(=O)O·alkyl-OC(=O)R", -

SCH,C(=O)O-alkyl-OC(=O)OR '', -SCH,C(=O)O·alkyl-OC(=O)NR''R"'. or -

SCH,C(Oalkyl),; 

Re is methyl, ethyl, propyl, i-propyl, cyclopropyl, cyclobutyl, cyclopentyJ.. cyclohexyl or 

cyclopropylmethyl; 

R1'" is OR~, SR:i.i, NR"R.4b , at least one amino acid, a peptide, a lipid, a pbospbolipid. 1t glycoside, a 

nucleoside. a nucleotide. oligonucleotidc, polyethylene glycol, or a combination thereof: 
wherein 

R'h is substituted C1 ..C~ alkyl, optionally substituted Cs-C10 all')'l, optionally substituted 

het.eroalkyl, optionally substituted cyclonlky~ optionally substituted heterocycloal.kyl, 

optionally substituted aryl or optiona11y substituted he:teroaryl; or 

R2.a is a pharmaceutically acceptable cation; 

R" is -[C(R")(R"'JJ,.R><; or 

R3
;i- is hydrogen, optionally substituted C1-Cu1 alkyl. optionally substiruted heteroall..-yl, 

optionally substituted cycloalkyl, optionally substituted beterocycloaJky~ optionally 

rulm.itut.ed aryl, optionally substituted heteroaryl; or 

R'' is -[C(R'')(R")],Rx; 

36 



R4 is hydrogen,. optionally substituted alkyl, optionally substituted hetcroalk:yl, optionally 

substituted cycloalky! or optionally substiruted bet<rocycloallcyl; and 

R" is hydrogen, optionally substituted alkyl, optionally substituted beteroalkyl, optionally 

substituted cycloalkyl or optionally substituted heterocycloalkyl; or 

R"' is -[C(R"')(R"')J.R"; 

each R 50 is independently hydrogen, halogen., cyano, oitro, at least one amino acid, a peptide, a 

lipid. a pbospholipid, a glycoside, a nucle.oside, a nucleotide, oligonucleotide, polyethylene 

glycol, -L-OH, -L-SH, -L-NHz, substitutod-L-C1 -C~ alkyl, optionally substituted -L-C4-C9 

alkyl optionally substituted L-C,-C, all=yl, optionally substituted L-C,-C5 allcynyl, 

optionally substituted L-C2-C5 beteroalky4 optionally substituted -L-CrCr cycloalkyJ, 

optionally substituted L-C3-C, cydoalkenyl, optionally substituted -L-C3-C7 

heterocycloalkyl, optionally substituted -L-C1-C,.. baloa.lkyl., optionaUy substituted -L-C1-

C4 alkoxy, optionally substituted -L-C1-C~ alkylamine, optionally sub!'ltituw:l-L-di-(C1-

C4)alkylamine, optionally substituted -L-C~-Ci aryl, optionally substituted -L-C5-C7 

heteroary!, 

H f"'iTY 
~y --t}.yO'-./'-y --t}.yN'-./'-y ~ 

Y1 • y, • Y1 m Y1 

each Rsb is independently hydrogen, halogen, cyaoo, nitro, at least one amino acid, a peptide, a 

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

glycol, -IA>H, -L-SH, -L-NH2, substituted -L-C1..C3 alkyl, optionally substituted-L-C,-C; 

alkyL optionally substituted L-C,-C5 all=y!, optionally substituted L-c,-C, alkynyl, 

optionally trubstituted L-Q-Cs beteroalkyl, optionally substituted -L-CrC7 cycloall..-yl~ 

optionally substituted L-Cr-C7 cycloalkenyl,. optionally substituted -L...C3-C7 

beterocycloalkyl, optionally substituted -L-C1-C~ baloalkyl, optionally substituted -L-C1-

C. alkoxy. optionally substituted-L-C1-c; alkylamine, optionally substituted-I.rdi-{C1-

C,)alkylamine, optionally substituted -l-C5-C; aryl, optionally substituted -L-Cs-C7 

beteroar;1, 

r'iry 
~y ~0--../'y --t}.y~'-./'-y ~ 

Y1 , Y1 , Y1 oc Y1 

Rjc is hydrogen, halogen, cyano, nitro, at least one amino acid, a peptide, a lipid, a 

pbospholipid, a glycoside, a nucleosidc, a nucleotide, oligonucleotide, polyethylene glycol, 

-L-OH, -L-SH, -L-NH,, substituted -L-C,-C, alkyl, optionally substituted-L-C,-C, all.-yL 

optionally substftuted L-C,:-C~ allcenyl, optionally substituted L-C2.C5 alkynyl, optionally 

substituted L-C'-:..Y beteroalkyt, optionally substituted -L-Cr-C7 cycloalkyl, optionally 

substituted L-C3-C; cycloalk.enyl, optionally substitut~ -L-CrC; betCTocycloalkyl,. 

optionally substituted -L-C,.C, haloalkyl. optionally substituted -L-C1-C4 alkoxy, 

optionally substituted -L-C1 -C,allcylamine, optionally substituted -L-<li.(C1 -C4)al.l-ylarnine, 
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optionally substituted -L-C~-C~ aryl, optionally substituted -L-Cs-C1 beteroaryl,. 

H f'iry 
~y ~O~y ~N~y ~ 

Y1 , Y1 , Y1 m Y1 

wherein Lis a bond, -C(O)-, -S(O), or-S(O),; 

Y1 isO, l, 2or3; 

Y is OH, OMe, COOH, SO,!l, OS03H, OS(O),NH,, P(O)(OH),, OP(O)(OH),, 

OP(O)(OH)(O-C1~ alkyl) or NY'Y'v'; wherein 

y 2 and y 3 a."t: each independently hydrogen or methyl; or 

Y' and yl are taken together with the nitrogen to which they are attached to fono 

a five or six membered ring that optionally contains 811 oxygen atom or a 

second nitrogen atom; and 

Y" is an electron pair or an oxygen atom; 

mis 1, 2. 3, or 4; 

n is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10. 

(00186) In some embodiments, RA is Br; and Re il!l cyclopropyl. 

[001871 In one aspect, the CQmpound of formula (IT; is a 3-substituted-5-bromo4-(4-

cyclopropylnaphtbaleir l-yl)-4H-1,2,4-triazo1e wherein tbe substfruent at the 3-position is -R.8 . 

{001881 In some embodiments, R18 is at lea.st one amino acid. In some embodiments, R11 is a peptide. [n 

some embodiments, Rb is a lipid In some embodiments, R 11 is a pbospholipid In some 

embodiments, R11 is a glycoside. In some embodiments, R18 is a nucleoside. In some embodiments, 

R1"' is a nucleotide. In some embodiments, Rb is polyethylene glycol 

(00189) In some embodiments, R 111
· is a combination of one or more groups selected from at least one amino 

acid, a peptide, a lipid, a pbospbolipid, a glycoside, a nucleoside, a nucleotide, oligonucleotide, and 

polyethyleM glycol. In some embodiments, the one or more Rb groups are covalently linked. In 

some embodiments, the one or more R1
• groups form a conjugate. 

(001901 In some embodiments, R11 is OR2
'. 

(00191) ln some embodiments, R2~ is substituted CrC~ alk.yl or optionally substituted Cf"C10 alkyl. In some 

embodiments, R4 is a pharmaceutically acceptable cation. In some embodiments, R21 is a 

pbannaceutically 8CCCptable cati.oD selected from Lf, Na+, K-, Mg+-, Ca ... and a protonated amine. 

(00192) In some embodiments, R2a is-[C(R~')(R~),.R~; mis I, 2, 3, 4; and wherein at least one of Rs.., RSb 

and Rx is. not hydrogen. In some embodiments, R59 is hydrogen., Rst is hydrogen and R5~ is not 

hydrogen. 

100193) In some embodiments, Rx is at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, 

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

100194) In some embodiments, R1~ is SR3
". ln some embodiments, Rla is optionally substituted Ci-C10 alkyl. 

100195) In some embodiments, R" ;, -[C(R5')(R")],.R\ 
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[0019'1 In some embodiments, R5
' is hydrogen, R511 is hydrogen and R$c is not hydrogen. In some 

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

nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

£001971 In some embodiments, R11 lsNR4'R*', 

[00198} In some embodiments, R 41 is hydrogen. In some embodiments, R4b U; optionally substituted alkyl. 

[00199) In 8ome embodiments, Ron. is -[C(R5a)(R~J0Rsc_ 
(002001 In some embodiments, Rs' is hydrogen, R.'!11 is hydrogen and R :ic is not hydrogen. In some 

embodiments, R5c is at least one amino acid, a peptide, a lipid, a phospholipid, a glycoside, a 

nucleoside, a nucleotide, oligonucleotide, or polyethylene glycol. 

(002011 rn some embodiments, Rs is -SCH1C(=O)Rl•, -SCH2-tetrazolyl, -SCH2C{"""O)NHOH, -

SCH2C("'())Oalkyl-0C("'())R", -·SCH2C("'°)Oalkyl-OC(=O)OR3', -SCH2C("'())0-alkyl-

0C(=O)NR4R", or-SCH2C(Oalkyl);; 

R11 is OR13
, NR~.ct-, at least one amino acid, a peptide, or a g:lycoside; 

R::z. is substituted C1-C4 alkyl, optionally substituted Cs-C10 alkyl, optionally substituted 

beteroalkyl, optionally substituted cycloalkyl optionally substituted heterocycloalkyl, 

optionally substituted azyl or optionally substituted heteroaryl; or 

R2- is a pharmaceutically acceptable cation; 

R'• is hydrogen., optionally substituted C1·C10 alkyl, optionally substitnted heteroal.kyl, optionally 

substituted cycloalkyl, optionally substituted beterocycloalkyt, optionally substituted aryl. 

optionally substituted het:eroaryl; 

R"~ is hydrogen, optionally substituted alkyl, optionally substituted heteroalk:yI. optionally 

substituted cycloalkyl or optionally substituted heterocycloalkyl; and 

R"b is hydrogen, optionally substituted alky~ optionally sub8tituted heteroe.lkyL optionaUy 

substituted cyeloallcyt or optiocal!y substituted beterocycloalkyl. 

(00"'....021 In some embodiments, R8 is -SCH2C(""O}R1
'. In some embodiments, R8 is-SCH1C(=O)·at least 

one amino acid. In some embodiments, R8 is -SCH2C{=O)·lysine. In some embodiments, R8 is -
SCH2C(:Q)-glycoslde. ln some embodiments, R8 is -SCH2C(=Q)O.glucuronide. In some 

embodlments, R8 is-SCH:·tetrazo}yl. ln some embodiments, R8 is-SCH2C(--O)..l>.lHOH. ln some 

embodiments, R" is.-SCH2C(=O)Q..alkyl-OC(..O)Rle. In some embodiments, -SCH2C(-O)O·CH2• 

oq:::::O)Rs... In some embodiments1 R
8 is-SCH;i-C(=O)O-CH(CH3)-0C(-O)R3a. In some 

embodiments, RI> is-SCH2C(=O)O-CH:.-OC(=O)OR'". In some embodiments, R8 is­

SCH,C("'())O-CH(CH3}-0C(=O)OR". In one aspect, R' is -SCH,C(Oall..")'l),. 

(00203) In one aspect., R1
" is OR2a. In other aspect, R1' is NR4R'"'. 

(00204) ln one aspect. R8 is a groups selected from-SCH2C(=0)R1
•, -SCHi-tetrazolyl, · 

SCH,C(=O)NHOH, -SCH2C(-O)O-alkyl-OC(=O)R", -SCH,C(=O)O-allcyl-OC(=O)OR", -

SCH2C(=O)O..atkyl-OC(=O)NR•R<4ti, or-SCH1C(Oalkyl),such that R8 is metabolized in vivo to 

provide R' is -SCH,C(=O)OH. 

(OOZOSJ In one aspect, provided is a compound of formula {Ill), or a metabolite, pharmllCeutically 

acceptable salt, solvate, ester, tautomcr or prodrug thereof: 
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X-N R3 R~ 

R')(_~J.--w'>ly0 
R' OH 

formula (Ill) 

wherein 

XisCHorN; 

W ;, 0, S, S(O), S(O)z, NH, N(opt;onally substituted alkyl), NC(O){optionally subst;ruted alkyl) or 

CH1; 

R1 is H, Cl. Br, I, NHzi methyl, ethyl, 11-propyl, iwpropyl, optionally substilute.d methyl, optionally 

substituted ethyl. optionally substituted n-propyl, optionaJly substituted i-propyl, CFl-, CHF2 or 

CH,F; 

R3 and Rl' are independently selected from Hand lower all::yl, or R3 and Rl' together with the carbon to 

which they are attached fonn a 4'. 5-, or 6-membcred ring, optionally containing 1 or 2 beteroatoms 

~lected from N, S and O; 

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

R'oQ:) Ra 
RP R" 

(•) 

YJherein 

R10 A R11 y 
RP 

(c) 

, .. 2(.",, 
R, R's 

R13 R14 

(d) 

:...=...:...=represents a carbon-carbon single bond or a carbon-carbon double bond~ 

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

Rr is methyl, ethyl, propyl, i-propyl, cyclopropyl cyclobutyl, cyclopentyi, cyclohexyl or 

e:;clopropylmethyl; 

R', R9 and R10 are independently selected from H, F, Cl. Br, CH3, CF), CFH2, CF2H, ethyl, i­

propyl, cyclopropyl, methoxy, OH, OCF3, NB~ and NHCHl-; 

R11 is Cl. Br, I, CH3, CF3, methoxy, i-propyl, cyclopropyl, tert-butyl, cyclobutyl or methyl; and 

R12
, R13

, R1
" and R15 are independently Hor methyl. 

(002061 In some embodiments, X is N. In other embodiments, Wis S or O. 

R10~ R8 

~~R' 
(00207) In one aspect, Rz is (a) RP . In one aspe....-i,:...::..:..: represents a carbon~carbon 

double bond. ln some embodiments, RP is cyclopropyl 

[00208) In some embodiments, Xis N; Wis S; and R1 is Cl, Br, I, optionally substituted methyl, CF3, CHF2 

orCH2F. 

1002091 In some embodiments, R3 and R3
' are not H. In one aspect, R3 and R1

' are H. 
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[00210] In some embodiments, R3 and R~' together with the carbon to which they a.re attached form a 4·, 5·, 

or &.membered ring. optionally containing 1 or 2 heteroatoms selected from N, S and 0. In some 

other embodiment!, R.J. and R3' together with the carbon to which they are attached form a 4~, S·, or 

6~membered ring. 

[00211) In further or additional embodiments, compounds of formula (Ill) have the structures below: 

N-N v 0--s--tH t")I._~ N-N ~OH N-N >4 I( !>- l(,l-s If..~ OH ¢0 0 ~o ¢0 0 20 0 *o ' 
' ,, 

N-N v r,.;.._.---{'" 11-N N r">-~°" N-N N I( !>- ff... ))._ OH 
I( y,.._ OH 

~o ¢:) 6 

N S ¥0 <no ! 0 

"' 
,, 00 "' ' "-

N-N ~ N-N r)\._ ~OH I( )-._ OH I( y,.._ ~OH N-\L.V •,CJ:\l,X{" ¥0 06 N S ''°~ 0 (Jc)o ~o 
"' 

111-N v N-N ~~ NN ~ H-~~ N-N ~OH •,c¢o 0 
,~)\._ F3c-'!...:~S ,,c-1!.. F,C~O 
~ 00 i 0 

I ~ ' 

N-N J(\l~"" ,~7)1._.~ N-N ~OH _..f\l~ F,,C-1!,_H!>-s~ ¢oo ,, ~ b ~o F,C~ O ¢0 
11-N >4°" _.( )\._$ ¢o 0 

N-N v A?-*o ·-- ~ 
~o 

_;_-;._~oo 

~o 
--r·)I._ '\\'"' ¢0 0 

N-N v J:~ ' 

~b 
I 

~o I 
,J'.-'.1-~"" 00 -'!.~'-s~oo 2o 0 

·-· ~ 
~o 

N--N ~Ott ''¢o 0 

~~00 
,,~ -. ~"' ''¢o 0 

J_-;._~~ 
~ ~o 

J!.-l~~ 
& ¢0 0 
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It-hi ~OH _J >- >;-C»1 ......, OH 

.J'i...,Y-(.)-'" ,,,.·:.-.xt-1:· I "~ 0 

6,_l(N))._S'\( "*o ¢o 0 • 6:) >-
~ i 

..... ~°" N-hl ">f,OM 

~X(~ ~ X()-... ·~~~~ "¢vo ~200 r-{;.A..?--s )--. 

~ 
.f,l>'·{f:.~ .~X(f'" .,,,,_7,_,X(f:" .,_r;)_~~~ "°¢;~ 0 ~ ~ Co 

' 0 

.-0.-X{-<'lo., .~.x(~ ...(" )L./'-{-~ "J_~V" .. r >\:>-" 8r 11~ ' "¥I 0' 0 ii< "',.J...., \ 

Co 
,,.X)-~~ 

0 

,,,_..,"J-,~~~ .r-?--.~~~ ,..,-<")..)l.,-~-{- ,,.v-.x.t-?-~ 
0 ~o ((o 0 (o' ~o 

.A")...~~)-.. _, ~J.~ ·~ ~~ .-l)-,>\iJ-~ ~~'lo., 

'lD S<YG 
0' (0 Co ):0 

" .,,..f)-~ ·~~~ ·~;x.<~ ,,,_.,_?->1J." f~~;.,0 .,,-'.,)-

0 ~' Co ~' 
fl ~OH l[J.__ ~()>< (')l -----<°" r'.L~OH f'l ~OH 
~o ¥ ¢60 N S • N S 

I ¢o 0 

~ 
fl ~OH fl~OH (")I.. ----<°" f}-.s~ 0--s~OH ¥0 ¥0 ¢6 0 ,, ,, ¢o 0 ~ ,, 
fl '\(OH f;l-,Y{*' .-C~°" ..-f0-~"' ~))._~OH ¥b 5? 0 ~o I ~ ~ 
..J[)-,X{'" _)f)-,Y{*' ,,..J:;;l-,Y...('" ,.J;;l-,Y-( PL~}_S~CM ¢Jo \00 Co 0 ¢J ~o 



...('j._,Y-{°" 
"~ 0 

_()_~OH 
0

~
0 

o...[)-,Y-l" 
~o 

,-'J--,Y-l'" 20 0 

....()l ~"' a N S Co 0 

Q--,Y-lk n ... '>i,J-00 p-({oo fJ.,Y-,a.J,.. ' ~'>i,=):" 
~· 0 )- \o ~ ,)- (o 

,f}-.?-({oo ~>i,~{oo ' ,..a._;x-{!-°" ~'>i,~~ --1:".;-.X.~-j:" 

~ (o' ~ 7--

4·~~ ~H-;,~ i·~1~ .-Q-.Y--lf:' '1?~~ (0 ~ Co 

·0~ .--0- '>i,~J-oo . ' )-

~ 
_(j._ ~)-°" arNs )-. 

,\o 
,.4?-({oo 

~ 
c-0-Y-({oo 
'&)'' 

~~~~00 
' 0 0 

[",_ ~U..)-oo r; .... Y-(-("' Q-.Y/-t"' Q-.V,~ 0' \o" ' (0 Co c 

L 

4,x,a-{00 --fJ...,'>i,:-(oo 4.v,~ 16-{-(oo ' .J}-.,'>i,U..(oo 
¢o 0 

' 0 

Co (0 ~ ' -~ 

.-v-.x,,,~ ·~'>'-t~~ o-'¢?Xl-(oo ~=-{-oo .-Q-.x.~-<-00 
¢o (O' ~· 
.-V~~ ' ' ._l_:'L.>i,~ .-('~~ .iJ-, • 1-u< .-r; .... x,a-(-oo ill '!< ~"-\ 

0 ~ \o ~ 6:). 

{J._,V,L'l,, r;)..,v,~~ I C">-,Y-;Voo 0 y_ :J-,,, r;._,v,~~ 
~· ~· I co' 5:01 \o' 
"Y-(~ J}-.>i,:0-.. 

i ' ' 
0 

J.i~ .. __r._ xl-'"" i 0 JJ._,v,=>~ 
¢o 0 ~ 2c0· I~· )? 0 
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-

,.-0- >-1~>~ 
0 0 

crf)._,Y-/'>~ ,~;-.Y-;~._J-., r>-.>li~J-o• __Z) >-1~3-o. '0 0 

~o (:1 N>--e ¢oo ~o Co 
0 

,,-(l~.>-1~)-"' ,.J)-.>-1~"' -C'.L.x(J-• ¢:) 0 

~ 00 
" 

Synthetic Proeedures 

(00212) In another aspect, methods for synthesizing the compotmds descnbed herein ere providod. In some 

embodiments, the compounds descnbed herein can be prepared by the methods described below. 
The procedures and examples below are intended to illustrate those methods. Neither the 

procedures nor the examples should be construed as: limiting the invention in any way. In some 
embodiments, compounds described herein are synthesized by any suitable ~thod. 

[002131 In some embodiments, the starting materials used for the synthesis of the compounds as described 

herein are obtained from commercial sources, such as Aldrich Chemical Co. (Milwaukee, Wis.), 

Sigma Chemical Co. (St Lwis, Mo.). In some embodiments, the starting materials used for the 

s:yntlldris of the c.ompounds as described herein are synthesizod using techniques and materials 

described, fur example, in March, ADVANCED ORGANIC CHE:MlsTRY 4it. Ed., (Wiley 1992); Carey 

and Sundberg, ADVANCEOORGANJCCHEMfSTRY 4• Ed., Vols. A and B (Plenum 2000, 2001), and 
Green and Wuts, PROTECTIVE GROUPS IN ORGANIC SYNTIIESIS 3m Ed., (Wiley 1999) (alt of which 

arc incorporated by reference for such disclosure). Jn some embodiments., the following synthetic 

methods 1UC utilized. 

Formation of Covalent I !nkagss by Reaction of an Electmphile with a Nucleopbile 

(00214) The compounds described herein can be modified using various elcctrophiles or ouclcophiles to 

form new functional groups or substituents. The table below entitled "Examples of Covalent 

Linkages and Precursors Thereof' lists selected examples of oovMent linkages and precursor 

functional groups which yield and can be used as guidance toward the variety of electrophiles and 

nucleopbiles combinations available. Precursor functional groups are shown as electrophilic groups 
and nucle.ophilic groups. 

Examples of Covalent Linkages and Precursors Thereof 

Covalent l m .... ,_ Product Eleetr~hilc NucJ....-.nhile 
Carboxamides Activated esten: Amineslanilines 
Carboxarnides Acvl azides Amines/anilines 
Carboxanrides Acvl halides Amines/anilines 

Esters Acvl halides Alcohols/phenols 
Esters Acvl nitriles A.koholsf...-..ols 

Carl>oxantides Acy! nitriles Amines!anilines 
Iruines Aldeh~....i .. s Amines/anilines 

Hvdrazones Aldebvdcs or ketones Hvdrazines 
Oximes Aldebvnes or ketones H vdroxvlamines 

Af vvl amines Alkvl halides Amineslanilines 
Esters Alkvl halides Carboxvtic acids 
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Covalent T .inni°"' Product El""1mnbile Nuc1t>..nnhile 
Thioethers A ll··ul halides Thiols 

Ethe!. Alkvl halides Alcohols/obenols 
Thioetbers ... v] sulfonates Thiols 

Esie.-s All icvl sulfonateS- Carboxylic acids 
Ethers ... ""I sulfooates Alcohols/nhenols 
Esters lnnvdrides Afcoholalohenols 

Carboxamides Anhydrides Amines/anilines 
Thi ..... henols ArVl halides Thlols 
1:1.nzl amines AMII halides Amines 
Thioe<hers Aiiridines Tbiols 

Boronate esters Boronates Glvr-,..Js 
c.rl>oxamides Carboxvtic acids Amines/anilines 

EsJe.-s Carbox:ylic acids Alcohols 
H H...,..,...,.,..;des Carboxvlic acids 

N~acvlureas or Anbvdrides Carbodiimides Carboxvlic acids 
EsJe.-s Diazoalkanes Carboxvlic acids 

Thioetheni ........... xides Tbiols 
Thioe<hers Haloacetamides Thiols 

Ammotriazines Halotriazi.nes Amines/ anilines 
Triaz:inyl ethers Halotriazines Afcohols!phenols --

Amidines Imido esters Amines/ anilines 
Ureas lsocvanau:s Amines/ anilines 

Urethanes l"""""""n•tes A.lcoholslnbenols 
Thioureas IsothiocVAnAtCS Amines/anilines 
Tbioethers Maleimides Thiols 

PhMnhite esters fhn.Dnhoramidites Alcohols 
Silvi etheni Silvi halides .l\.lcobols 

Allt'V} anrinefi. Sulfon.ate esters Aminc:s/anilines 
Thioethers Sulfonatc esters Thiols 

EsJe.-s Sulfonate esters Carboxvlic acids 
Ethers Sulfonate esters Alcohols 

Sulfonamides Sulfonvl halides Amines/anilines 
Sulfonate esters Sulfonvl halides Phenol&lalcohols 

Use of Protecqng Grouns 

(00215} In some embodiments of the reactions described herein, it is necessary to protect reactive functional 

groups. for example hydroxy. amino, imino, tb.io or carboxy groups, where these are desired in the 

final product.., to avoid their unwanted participation in the reactions .. Proteeting groups are used to 

block: some or all reactive moieties and prevent such groups from participating in chemical 

reactions until the protective group is removed. It is prefern:d that Meb protective group be 

removable by a diffettnt meaos .. Protl':ctive iroups that arc cleaved tmder totally disparate reaction 

conditions fulfill the requirement of differential Temoval .. Protective groups can be removed by acid, 

base, and hydrogenolysis. Groups such as trityl, dimethoxytrityl., acetal and t-butyldimethylsilyl are 

acid labile and, in some embodiments, are used to protect carboxy and hydroxy reactive moieties in 

the presence of amino groups protected with Cbz groups, which are removable by hydrogenolysis, 

and Fm.oc groups, which are base labile .. In some embodiments, carboxylic acid and hydroxy 

re.active moieties are blocked with base labile groups such as, but not limited to, methyl, ethyl. and 

acetyl in the presence of amines blocked with acid labile groups such as t-butyl carbama.te or with 

carbamates that are both acid and base stable but hydrolyticaJiy removable .. 

45 



[002161 In some embodimenu, carboxyhc acid and hydroxy reactive moieties are also blocked with 

hydrolytically remo'\'3ble protective groups such as the benzyl group, while amine groups capable 

of hydrogen bonding with acids are blocked with base labile groups such as Fmoc. ln some 

embodiments, carboxylic aci<i reactive moieties are protected by conversion to simple ester 

compounds as exemplified herein, or they are blocked with oxidatively-removable protective 

groups such as 2,4-dimethoxybenzyl, while oo-ex.ist:ing amino groups are blocked with fluoride 

labile silyl carbamates:. 

roo2111 Ally! blocking groups are useful in then presence of acid- and base- protecting groups since the 

former are stable and can be subsequently removed by metal or pi-ac:id catalysts. For example, an 

llllyl-blockod carboxylic acid can be deprotected with a Pd--catalyzed reaction in the presence of 

acid labile t-butyl carbamate or ba..~labile acetate amine prote.cting groups. In some embodiments, 

the compounds disclosed herein, or intennediate foml8 thereof, are attached to a resin. As lorJ8 as 

the residue is attached to the resin, that funciiooal group is blocked and camiot react. Once. released 

from the resin. the functional group is available to react. 

1002111 In some embodlments, protecting or blocking groups are selected from: 

'-"'\ +1 ~1 ()'! 
Ett'rf (Et) t-Su!y! (f-Su) "" Seozyl (Sn) 

~cy\ .,,-cy\ 
0 0 ~/ 

Ph 

"'+I Ph 

,_,, 
""" "'"' 

TOOMS 

(002191 Other protecting groups, plus a detaile.d description of techniques applicable to the creation of 

protecting groups and their remoVBl are described in Greene and Wuts, Protective Groups in 

Organic Synthesis, 3rd Ed., John Wile.y & Som, New York, NY, 1999, and Kocienslci, Protective 

Groups, Thieme Verlag, New York, NY, 1994, which are incorporate.d herein by reference for such 

disclosure. 

Preoaring compounds of formula I 

(002201 Described herein are processes fur the preparation of compounds of formula I. In some 

embodiments, synthesis of the compounds of the invention are performed following procedures 

substantially as descnbed io WO 2004/030611, WO 2004/050643, W0/2004/030611, US 

20-08/0176850, us 20061013556, us 5,939,462, and us 7,435,752 

(001111 In one synthetic route, a suitably substituted (R\ R6
, R7

) aniline is amidated with an activated 

carboxyiic acid compound (Ll -CHR3~C(O}L1 , preferably L l is a halide), wherein the activated 

carboxylic acid compound further includes a leaving group L 2 (preferably bromide). After 

fonnanon of the anilide, the reaction product is reacted Vlith a -VIII substiruted triazolc or imidazole 

displacing the leaving group to form the desired compound as depicted below. 
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since it is not used until the last step and is not subjected to the inevitable losses that occur during 

the synthetic manipulation of intermediates. The choice of leaving groups L1 and L 2 will depend to 

some extent on the particular choice of amine and to a lesser degree on the particular triazole or 

iruidazole. It is particularly preferred that L1 and L2 are halide. most preferably chloride or bromide. 

Suitable solvents for the amidation reaction include ethers. alcohols, and hydrocarbons (preferably 

halogenated) and the choice of suitable solvents wilJ at least in part depend on the chemical nature 

of the reactants. With respect to the solvents:, catalysts and/or bases employed in the above reaction, 

the consideratiom described by Coonetl et al. (U.S. Pat. No. 5,939,462) will generally apply. 

Reaction of the triazolelim.idazole and anilide precursors is typically cmied out in a polar aprotic 

solvent such as DMF, in the presence of a base such as potassium carbonate. In some cases, the 

base is not necessary. 

100223) J\n. example of the anilide formation reaction, using chloroaceryl chloride, is shown below. 

R3 RJ' 

F'{3 R3. W' . ci>'-y0 
R!° 

)( ,Q H,N*R" 'P<,NEJ HN*R' Cl'[, I - I 
Cl R5 ~ R7 DCM R5 ,,-:; R7 

"' "' 
(00224) Synthetic routes for the preparation of ttiazole precursotS., "1'ith various R 1 substituents (Me, CHF2, 

NH1, CH20Me, CF)), a.re shown below. 

~ HNO.i ~ ~..C ~tt.z CSCJ:i ;t5 
~ R2 R2 f'{" 

N-N R1 .,Me 
1) H,<itazine -1!... )}..... 

- N SH 
2) Oimstnylao&tarride ' 

dimethy1acetal R2 

NCS 1 ) Hydrazine 

ff?: 2) 0 

F,c)l-OH 

NaOMe 



(OOllSI In some e1nbodiments, an R1 halogen·substituted triazole is prepared by diha.logenation of a 

triazole. followed by displacement of one of the halides, as sho'Wn below. 

HN-NH 

H-{ }--H t~ 
~2 ~ i 
R2 R_2 

f 001161 ln some embodiments, an R 1 halogen-substituted triazoles is prepared by diazotization of an 

aminotriazole, as shown below. 

R3 R3' N-N R3 W' N-N R3 R;3° 

Lzy ~ ~N,J.!.~sY R!i' NaNO, erA';f)l..._sXy-0 
Rs-

N-N + N¢R6' ~ .....!'N*R8' OCA R2 ... N¢R' -1!.. )I._ ,.... "' - ~· I - R' 
H2N N SH j I .& BnNEt~ ~ 

l R5 O R7 ~ R1 ~ Rr 
R

2 ~ R' R' 

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

NCS 
I 

R' 

NaOMe 

MeOH 

'Boe 

HO_(~ -
NCS 
I 

R' Jr~c 
N-'---Sr 
I 

0 

t;JCS 
R' 

EDC, 
DIPEA 

NBS 
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[00228) The wmpounds desi;;nbed herein can be prepared via a variety of synthetic routes, ~ would be 

appreciated by one of skill in the art of chemical syntheses. For illustrative pwposes, examplai of 

some of these routes are shown below. 

( 002291 S yntbetic intermediate :.!:-( 5-broroo4..( 4-cyclopropylnaphthalen- l -yl)-4 H-1,2, 4-triazol-3-

ylthio )acetic acid can be reacted with an alcohol, a thiol, a primary or 'econdary amine, in the 

presence of a coupling agent (ruch as N,N'-dicyclohexylcarbodiimide (DCC), N,N'­

diisopropylcarbodiimide (DTC), 1-ethyl-3-{3-d.imethylaminopropyl)carbodii.Jnide (EDC) and the 

like) to fonn the ester, thioester or amide derivatives, 

[002301 2-(:S-bromc-4-( 4--cyclopropylna.phtha.len-l-yl)-4H-1.2,4-triazol-3-ylthio)acetic acid can also be 

oonverted to 2-{ 5-bromo-4-{ 4-.cyclopropylnaphthalen- l -yt)-4 H-1,2,4-triazol-3-ylthio )acetyl 

chloride, via treatment ·with thinly chloride, and then reacted with an alcohol. a thiol. a primary or 

secondary amine to form the ester or amide derivatives. 

6 
[00231) In a slightly different approach, intermediate 5-bromc-4-{4-cyclopropylnaphtbalen-l-yl)-4H- l ,2,4-

triazole-3-tbiol can be react.ed with a 2-chloro-acetic acid, 2-chloroethanethioate or 2-cbloro­

acetamide derivative to give the same ester, thioester or amide derivatives as above_ 

""" er'l(N"-Sti a~0 

o6 ;,.. 
L 
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(002321 Synthetic intermediate 5--amioo-4-{4-cyclopropylnaphthalen-l-yl)4H-l,2,4-triazole-3-thiol can be 

reacted with an alcohol, a tbiol, a primary or secondary amine. to form the corresponding ester. 

thioester or amide, which are then converted to the 5-bromo derivatives via, for example, reaction 

with sodium nitrite/ dichloroacetic acid.' N-benzyl-N,N-diethylethanaminium bromide. 

N-N 

bf' 
[002331 S}'Illhetic intermediate 2-( 5-bromo-4.( 4-cyclopropylnapbthalcn-1-yl)-4H-l ,2,4-triazo!-3-

yJthio )acetic acid can be coupled {using standard amino acid coupling conditions) with the amine 

functionality of a naw.ral or unnatural amino acid residue (either the a-amine or the non- a-amine of 

an amino acid such as lysine) to form amino acid conjugates such as those shown below. 
N-N 0 N-N 0 

Bc_,)(N)\._S');'OH H,N0o-1 B<_,)(N)\._S""y~A-1 ext R ext 8R 
R' = an optionally protected 

natural or unnatural amino acid 
side chain 

each R" and R"'"" H, alkyl, an 
optionally protected amino 

acid, an optiooally protected 
natural or unnatural nucleotide, 

eu: 

[002341 Jn some embodiments, synthetic intermediate 2-(5-hromo-4-{4-cyclopropylnaphthalen-1-yl)-4H-

1,2,4-triazol-3-y1thio)acetic acid is coupled (using standard coupling conditions.) with a hydroxy 

group of a narura.l or unnatural glycoside to form glycoside conjugates such as those shown below. 

1n some embodiments, each of the other hydroxyl groups is protected, unprotected (i.e. -OH) or 

further substituted. 

so 



N-N OH 

A.~ o Z --•• N Sb: --('~/, 
- 9 -= 

N-N 
/~~o 

El< N S 6 
o-~ o I 
~?~o - ' 

(002351 2-(5-Bromo-4·(4-<:yclopropy!naphthalen- I -yl)-4H· l ,2,4-triazol-3-ylthio )acetic acid can be reacted 

with hydroxylamine to form 2-(5-b•omo-4·(4-cyclopropylnaphthalen· l -yl)-4H· l ,2,4-triazol·3· 
ylthio)-N-bydroxyaretam.ide. Use of an N-substituted hydroxylamine, would provide the N­

substituted product. 

Further For//lf.S of C'ompounds of tlU! Compounds Disclosed Herein 

Isomers 

(002361 In some embodiments, the compounds described herein exist as g:eometric isomers. lll some 
embodiments, the compounds descnbed herein possess one or more double bonds. The compounds 

presented herein include aU cis., trans, syn. anti, entgegen (E), and zusammen (Z) isomers as well as 

the corresponding mixtures thereof. In some situations, compowuls exist as tautomen1. The 

compounds described herein include all pQssible tautomers within the formulas descnbed herein. In 
some situations, the compounds described herein possess one or more chiral centen; and each center 

exists in the R configuration., or S confuguration. The compounds described herein include all 

diasterccmeric, enantiomeric, and epimeric forms as well as the corresponding miX1lJrcS. thereof. ln 

additional embodiments oftbe compounds and methods provided herein, mixtures of enantiomers 

and/or diastereoisomers, resu.lting from a single preparative step, oombinarion, or interconversion 

are useful for the applications described herein. In ~ome embodiments, lhe compounds descnbed 

herein are prepared as their individual stereo isomers by reacting a racemic mixture of the 

compound vtith an optically active resolving agent to form a pair of diastereoisomeric compounds, 

separating the diastereomers and recovering the optically pure enantiomers. In 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 chiral chromatography, or preferably, by 
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separationlre:so1ution techniques based upon difference.s In solubility. In some embodiments, the 

opticalJy pure enantiomer is then recovered, along with the resolving agent, by any practical means 

that i.vould not result in racemization. 

Labeled compounds 

[00237) In some embodiments, the compounds descnbed herein exist in their isotopically-labeled forms. In 

some embodiments, the methods disclosed herein include methods of treating diseases by 

administering such isotopically-labeled compounds. In some embodiments, th emethods disclosed 

herein include methods of treating diseases by admini!itering such i.sotopicaUy-labeled compounds 

as pharmaceutical composition& Thus, in some embodiments, the compounds disclosed herein 

include isotopicall)·~labeled compounds, which a.re identical to those recited herein, but for the fact 

that one or more atoms are replaced by an atom having an atomic mass or mass number differenr 

from the atomic mass or mass number usually found in nature. Examples of isotopes that can be 

incorporated into compounds of the invention include isotopes of hydrogen, carbon, nitrogen, 

oxygen. phosphorous, sulfur, fluorine and cbloride, such as 2H, 3H, 13C, 14C, ~. 1to, 170, 31p, 32p, 

~~s, 1'F, and 36CI, respectively. Compounds described herein, and the metabolites, pharmaceutically 

acceptable salts, esters, pr-odrugs, solvate, hydrates or derivatives thereof which contain the 

aforementioned isotopes and/or other isotopes of other atoms are with.in the scope of tbi'I'. invention. 

Certain isotopically-labeled compounds, for example those into which radioactive isotopes such as 

:i-H and He are incorporated, are useful in drug and/or substrate tissue distnbution assays. Tritiated, 

i. e., 3H and carbon-14, i. e., He, isotopes are particularlr preferred for their case of preparation and 

detectability. Further, substitution -with heavy isotopes such as deuterium, L e., ~H. produces certain 

"therapeutic advantages resulting from greater metabolic st.ability. for example increased in vivo 

half-life or reduced dosage requirements. In some embodiments, the isotopically labeled 

compounds, pharmaceutically acceptable salt, ester, prodrug, solvate, hydrate or derivative thereof 

is prepared by any suitable method, 

f002381 In some embodiments, the compounds descnbed herein are labeled by other means, including, but 

not limited to, the use of chromopbores or fluorescent moieties, bioluminescent labels, or 

chemiluminescent labels. 

Metabolites 

(00239} ln some embodiments, the compounds described herein exist as their metabolites, Jn some 

embodiments, the methods disclosed herein include methods of treating diseases by administering 

such metabolites. In some embodiments, the methods disclosed herein include methods of treating 

diseases by administering such metabolites as pharmaceutical compositions. 

{IW2401 The compounds described herein are metabollzed by a variety of metabolic mechanisms (e.g. 

hydrolysis, oxidation., glycoiysis, phosphorylation, alkylation, and the like). Though not wishing to 

be bound by any particular theory, the schem.~ belov1' illustrates two possible cleavage sites at which 

a compound of fonnula (I) could be metabolb,.ed to produce the metabolites indicate.d. Those of 

skill in the art could envisage additional metabolic pathways to produce" other metabolites, which 

are also lnteoded to be included herein. 
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Pharmaceutically acceptable salts 

(002411 In some embodiments, the compounds described herein exist as their pharmaceutically acceptable 

salts. In some embodiments, the methods disclosed herein include methods of treating diseases by 

administering such pharmaceutically acceptable salts. In some embodiments, the methods disclosed 

herein include methods of treating diseases by administering such pbannaceutically acceptable salts 

as pharmaceutical compositions.. 

[002421 In some embodiments, the compounds described herein posseS8 acidic or basic groups and therefore 

react with any of a number of inorganic or organic bases. and inorganic and organic acids, to form a 

pharmaceutically acceptable salt. In some embodiments, these salts are prepared in situ during the 

final isolation and purification of tlte 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) Examp~ ofpharmaceuticaUy acceptable salts include those salts prepared by reaction of the 

compounds described herein with a mineral, organic acid or inorgllD.ic base, such salts including, 

acetate, acrylate, adipate, alginate, espartate, bcmroate, benzenesulfonate, bisulfate, bisulfite, 

bromide, but)Tate, butyn~l,4-dioate, camphorate, campborsulfonate, caproate, caprylate, 

chlorobenzoate, chloride, cit.rate, cyclopentanepropiooate, decaooate, digluconate, 

dibydrogenphosplwe, dinitrobeozoate, dodecylsulfare, ethancrulfooate, formate, fumarare, 

glucobeptanoate, glyccrophosphate, glycolate, bemisulfate, heptanoate, hexanoate, hexyne-1,6· 

dioak, hydroxybem:oate, r-hydroxybutyrate, hydrochloride. hydrobromide, hydroiodide, 2-

hydroxyethanesulfonate, iodide, isobutyrate, lactate, maleate, melonate, methanesulfonate, 

mandelate. metaphosphate, methanesulfonate, methcxybenzoate, methylbenzoate, 

monohydrogenphosphate, 1-naptha.leoesulfonare, 2-napthalenesul fonate, nicotinate, nitrate, 

palmoate, peetinate, pemtlfate, 3·phenylpropionate, phosphate, picrate, pivalate, propionate, 

pyrosulfate, pyrophosphate, propiolate, phtha1ate, phcnylacetatc, phenylbutyrate, propanesulfonale. 

salicylate, succinate, sulfate, sulfite, succinate, suberate, sebacate, sulfonate, tartrate, thiocyanate, 

tosylat.e undeconate and xylenesulfonate. 

[00244) Further, tbe compounds described herein can be prepared as pharmaceutically acceptable salts 

formed by reacting the free base form of the compound with a pharmaceutically acceptable 

inorganic or organic acid, including, but not limited to, inorganic acids such as hydrochloric acid, 

bydrobromic acid, sulfuric acid. nitric a.cid, phosphoric acid metaphosphoric acid, and tl1e like; and 
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organic acids such as acetic acid, propionic acid, bexanoic acid, cyclopentanepropionic acid, 

glycolic acid, pyruvic acid, lactic acid, malonic acid, succinlc acid, maJic acid, maleic acid, fumaric 

acid, Q-toluenesulfonic acid, tartaric acid, tritluoroacetic acid, citric acid, benzoic acid, 3-{4-

hydrox.}i>enwyl)bcnzotc acid, cinnamic acid, mandelic acid, arylsulfonic acid,. methanesulfonic 

acid, ethmiesulfonic acid, l,2-ethanodisu.lfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic 

acid, 2-naphthalenesulfonic acid, 4-methylbicyclo-[2.2.2}oct-2-enc-1-carboxylic acid, 

glucoheptonic acid, 4,4'-roetbylenebis-(3-bydrox:y-2-ene-l --carboxylic acid), 3-phenylpropionic 

acid, aimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, 

hydroxynaphthoic acid, salicylic acid, stearic acid and muconic acid. In some embodiments, other 

acids, such as oxalic, while not in themselves pharmaceutically acceptable, are employed in the 

preparation of sahs useful as intcnnediates in obtaining the compounds of the invention and their 

phannaceurically acceptable acid addition salts. 

(002451 ln some embodiments, those compounds described herein wbicb comprise a free acid group react 

with a suit111ble base, such as the hydroxide, carbonate, bicarbonate, sulfate, of a pharmaceutically 

acceptable metal calion, with ammonia, or with a pharmaceutically acceptBble organic primary, 

secondary or tertiary amine. Representative alkali or alkaline earth salts include the lithium, 

sodium, potassium, calcium, magnesium,. and aluminum salts and the like, Illustrative examples of 

bases include sodium hydroxide, potassium hydroxide, choline hydroxide, sodium carbonate, 

l<(C14 alkyl),, and the like. 

(002461 Representative organic amines useful for the formation of base addition salts include ethylamine, 

diet.hylamine, ethylenecliamine, ethanolamine, diethanolamine, piperazine and the like. It should be 

understood that the compounds described herein also include tbe quatemization of any ba.~c 

nitrogen-containing groups they contain. V/In some embodiments~ water or oil-soluble or 

dispersible products are obtained by such quaternization. The compounds desctibed herein can be 

prepared as pbarmaccutically acceptable salts formed when an acidic proton present in the parent 

compolllld either is replaced by a metal ion, for example an alkali metal ion, an alkaline earth ion. 

or an aluminum ion; or ooordinates v.rith an organic base. Base addition salts can also be prepared 

by reacting the free acid form of the compounds described herein with a phannaceutically 

acoept.able inorganic or organic base, including, but not limited to organic bases such as 

etbanolami:ne, diethanolamiuc, triethanolamine, tromet.hamine, N-rnelhylglucamine, and the like 

and inorganic bases such as aluminum hydroxide, calcium hydroxide, potassium hydroxide, sodium 

carbonate, sodium hydroxide, and the like. ln addition, the salt forms of the disclosed compounds 

can be prepared using salts of the staning materials or intermediates. 

Solvate§ 

(00247) In some embodiments, the compouncb descnbed herein exist as solvates. The invention provides 

for ntethods of treating diseases. by administering such solvstes. The invention fu."'1her provides for 

methods of treating diseases by administering such solvates as pharmaceutical compositions. 

[00148) SolvatC$ contain either stoicbi.ometric or non·s:toichio~-tric amounts of a solvent, and, ill80rne 

embodiments, are formed dwing the process of crystallization with phannaceutically acceptable 



solvents such as water, ethanol, and the like. Hydrates are formed when the solvent is water, or 

alcoholates are fanned when the solvent is alcohol. Solvate5 of the compounds described herein can 

be conveolendy prepared or formed during the processes descn"bed herein. By way of example 

only, hydrates of the compounWi described herein can be conveniently prepared by recrystallization 

from an aqueous/organic solvent mixture, using organic solvents including, but not lim1ted to, 

dioxane, tetrabydrofuran or methanol [n addition, the compounds provided herein can exist in 

unsolvated as well as solvated forms. In general, the solvated forms are considered equivalent to the 

uasolvated forms for the purposes of the compounds and methods provided hert:in. 

Polynwphs 

(002491 In some embodiments, the compounds described herein exist as polymorphs, The invention 

provides for methods of treating diseases by administering such polymorphs:. The invention further 

provides for methods of treating diseases by administering such polymorphs as pharmaceutical 

compositions. 

(002501 Thus, the compounds described herein include all their crystalline fonns, known as polymorpbs. 

Polymorphs include the different crystal packing arrangements of the same elemental composition 

of a compound. In certain instances, polymorphs have different X-ray diffraction patterns, infrared 

spectra, melting points:, density, hardness, crystal shape, optical and electrical properties, stability, 

and solubility. In certain instances,. various facrors such as the recrystallizat1on solvent, mte of 

crystallization, and storage teropecattu-e cause a single crystal form to dominate. 

Prodrugs 

(00251) In some embodiments, the compounds described herein exist in prod.rug form. The invention 

provides for methods of treating diseases by administering such prodrags. The invention further 

provides for methods of treating diseases by administering such prodrugs as pharmaceutical 

compositions. 

100252) Prod.rugs are generally drug precursors that, following administration to an individual and 

subsequent absorption, are converted to an active, or a more active species via some process, such 

as conversion by a metabolic pathway. Some prod.rugs have a chemical group present on the 

prodru.g that renders it less active and/or confers solubility or some other property to the drug. Once 

the chemical group has been cleaved and/or modified from the prodrog the active drug is generated. 

Prodrugs are often useful because, in some situations, they are easier to administer than the parent 

drug, They are, for instance, bioavailable by oral administration whereas the parent is not In certain 

insatnces, the prodrug also bas improvc:d 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 "prodrog") to facilitate transmittal across a cell membrane where 

water solubility is detrimental to mobility but which then is metabolically hydrolyzed to the 

carboxylic acid, the active entity, once inside the cell where water·solubility is beneficial. A further 

example of a prodrug might be a short peptide (polyamino acid) bonded to an acid group where the 

peptide is metabolized to reveal the active moiety. (See far example Bundgaatd, "Design and 
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Application of Prodrugs" in A Textbook cf Drug Design and Development, Kiosgaard-Larsen and 

Bundgaard, Ed., 1991, Chapter 5, 113-191, which is incotp0rated herein by reference). 

(002531 In some embodiments, prodrugs are designed as reversible drug derivatives, for use as modifiers to 

enhance drug uanspott to site-specific tissues. The design of prodrugs to date has been to increase 

the effective water solubility of the therapeutic compound for targeting lo regions v.1lere water is 

the principal solvent. 

(00254) Additionally, prodrug derivatives of compounds described herein can be prepared by methods 

descn'bed herein are otherwise known in the an (for further details see Saulnier et al., Bicorganic 

and Medicinal Chemistry Letters, 1994, 4, 1985). By way of ex.ample only, appropriate prodrugs 

can be prepared by reacting a non-dcrivatized compound with a suitable carbamylating agent, such 

as, but not limited to, 1,1-acyioxyalkylcarbanochJoridate,para-nitropbenyl carbonate, or the like. 

Prod.rug forms of the herein descnbed compounds, wherein the prodrug ts metabolized in vivo to 

prochice a derivative as set forth herein are included within the scope of the claims. Indeed, some of 

the herein-described compounds are prod.rugs for another derivative or active compound. 

IOO?SSI In some embodiments., prodrugs include compounds wherein an amino acid residue, or a 

polypeptide chain of two or more (e. g., two, three or four) amino acid residues is covalently joined 

through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of compounds of 

the present invention. The amino acid residues include buc are not limited to the 20 naturally 

occurring amino acids and also includes 4-hydroxyproHne, hydroxylysine, demosine, isodemosine, 

3-methylhistidine, norvaline, beta-alanine, gamma-aminobutyric acid, ci.rtufline, homocysteine, 

homoserine, omithine and methionine sulfone. In (lther embodiments, prodru.gs include compounds 

wherein a nucleic acid residue, or an oligooucleotide of two or more (e.g., two, three or four) 

nucleic acid residues is covalently joined to a compound of the present invention. 

(002561 Pharmaceutically acceptable prodrugs of the compounds described herein also include, but are not 

limited to, ~ carbonates, thiocarbonates, N·acyi derivativ~. N -acyloxya[kyl derivatives, 

quaternary derivatives of tertiary amines, N-Mannich bases, Schiff bases, amino acid conjugates, 

phosphate esters, metal salts and sulfonate esters. Compounds having free amino, amido, hydroxy 

or carhoxylic groups can be converted in1o prodrugs. For instance, free carboxyl groups can be 

derivatizcd as amides or alkyl esters. In certain instances:, all of these prodrug moieties incorporate 

groups including but not limited to ether, a.mine and carbnx;1ic acid functionalities. 

(002571 Hydroxyprodrngs include esters, such as though not limited to, acyloxyall..'Yl (e.g. acyloxymethyl, 

acyJoxyethyl) esters, alk.oxycarbonyloxyalkyl esters, alkyl esters, ary! esters, phosphate esters, 

sulfonate esters, sulfate esters and di..<rulfide containing esters; ethers, amides, carbamates, 

hemisuccinates, dimethyl.aminoacetat:es and phosphoryioxymethyloxycarbonyls, as outlined in 

Advanced Drug Delivery Rev~·s 1996, 19, I 15. 

(D02S8) Amine derived prodrugs include. but arc not limited to the following groups and combinations of 

groups: 
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as well as sulfonamides and phosphonamides. 

(002591 In certain imtances, si~ on any aromatic ring portions are suscept:tble to various metabolic 

reactions., therefore incorporntion of appropriate substituents on the aromatic ring structures, can 

reduce, rni.nimize or eliminate this memholic pathway. 

Pharmacefliical compositi.ons 

(002601 Described herein are pbannaceutical compositions.. In some embodiments, the pharmaceutical 

compositions comprise an effective amount of a compound of formula I, or a metabolite, 

pb.am:uiceutically acceptable salt, ester, prod:rug, solvate, hydrate or derivative thereof. In some 

embodiments, the pharmaceutical compositions comprise an effective amount of a compound 

fonnula [,or a metabolite, pharmaceutically acceptable salt, e....ter, prodrug, solvate, hydrate or 

derivative thereof and at least one pharmaceutically acceptable carrier. Io some embodiments the 

pharmaceutical compositions are for the treatment of diSOTders. In some embodiments the 

pharmaceutical compositions are for the treatment of d:ison:lers in a mamm.al. In some embodiments 

the pharmaceutical compositions are for the treatment of disorders in a human. 

Modes "I AdministrtttWn 

(00261) In some embodiments, the compounds and compositions described h.erein are administered either 

alone or in combination with pharmaceutically acceptable carriers, excipients or diluents, in a 

pharmaceutical composition. Administration of the compounds and compositions described herein 

can be effected by any method that enables delivery of the compounds to the site of action. These 

methods include, though a.re not limited to delivery via enteral routes (including oral, gastric or 

duodenal feeding tube, rectal suppository and rectal enema), parenteral routes (inject.ion or infusion, 

including intraanerial, introcardiac, i.ntradenna1, intra.duodenal, intramedullary, intramuscular, 

intraosseous, int:raperitoneal, intrathecal, intra.vascular, intravenous, intravit:rcal, epidural and 

subcutaneous), inhal.ationai, transdennal, t:ransmucosal, sublingual, buccal 6lld topical (including 

epicutaneous, dermal, enema, eye drops, ear drops, intranasal, vaginal) administration, although the 

most suitable route may depend upon for example the condition and disorder of the recipient. By 

way of example only, compounds described herein can be administered locally to the area in~ 

of treatment, by for example, Jocal 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 sialastic 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] In some embodiments. formulations suitable for oral administration are presented as discrete units 

such as capsules, cachets or tablets each cootaining a predetermined am:owit of the active 

ingredient; as a powder or granules; as a solution or a suspension in an aqueous liquid or a non· 

aqueous liquid;. or as an oil·in·water liquid emulsion or a water-in-oil liqu1d emulsion. In some 

embodimrnts, the active ingredient is presented as a bolus, electuary or peste. 

[00263} Pharmaceutical preparations which can be used orally include tablets, push·fit capsules made of 

gelatin, as well l:lS soft, sealed capsules made of gelatin and a plastici7..er, such as glycerol or 

sorbitol. Tablets may be made by compression or molding, optionally with one or more accessory 

ingredients. Compressed tablets may be prepared by compressing in a suitable machine the ac1ive 

ingredient in a free·flowing form such as a powder or granules, optionally mixed with binders, inert 

diluents, or lubricating;, surface active or dispersing agents. Molded tablets may be made by 

molding in a suitable machine a mixture of the powdered compound moistened with an inert liquid 

diluent. Jn some embodiments, the table5 are coated or scored and are fonnulated so as to provide 

slow or controlled release of the active ingredient therein. All formulations for oral administration 

should be in dosages suitable for such administration. The push-fit capsules can contain lbe active 

ingredients in admixture with filler such as lactose, binders such as starches, and/or lubricants such 

as talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the active compounds 

may be dissolved or suspended in suitable liqutds, such as fatty oils, liquid paraffin, or liquid 

polyethylene glycols. In some embodiments, stabilizers ere added. Dragee cores are provided with 

suita!>le coatings, For this purpose, concentratod sugar solutions may be used. which may optionally 

contain gum arabic, talc, polyvinyl pyrrolidone, cerbopol gel,. polyethylene glycol, a.nd/or titanium 

dioxlde, lacquer !!Olutions, and suit.able organic solvents or solvent mixtures. Dyestuffs or pigments 

may be added to the tablets or Dragee coatings for identification or to characterize different 

combinations of active compound doses. 

(002641 In some embodiments, pharmaceutical preparationf> are formulated for parenteral administration by 

injectlon, e.g,, by bolus injection or continuous infusion. Formulations for in.jection may be 

presented in unit dosage form, e.g., in ampoules or in multi·dose containers. with an added 

preservative. The compositions may take such forms as suspensions, solutions or emulsions in oily 

or aqueous vehicles, and may contain formulatory agents :SUch as suspending, stabilizing and/or 

dispersing agents. The formulations may be presented in unit..dose or multi-dose containers, for 

example sealed ampoules and vials, and may be stored ln powder form or in a freeze-dried 

(lyophilized) condition requiring only the addition of the sterile liquid carrier, for example, saline or 

sterile pyrogen-frce water, immediately prior to use. Extemporaneous injection solutions and 

suspensions may be prepared from sterile powders, granules and tablets of the kind previously 

de!!Cribed. 

[00265) Fomwlations for parenteral ad.ministraiion include aqueous and non-aqueous (oily) sterile injection 

solutions of the active compounds which may cont.a.in a:nrioxidants, buff em, bacterioSUtts and 

solutes which render the formulation isotonic with the blood of the intended recipient; and aqueous 

and non·aqueous stenle suspensions which may include suspending agents and thickening agents. 
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Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid 

esters, such as ethyl oleate or triglycerides, or lipos.omes. Aqueous injection suspensions may 

contain substances which increase the viscosity of the suspension, such as sodium carboxymethyl 

cellulose, sorbitol. or dextran. Optionally, the suspension may also contain suitable stabilizers or 

agents which increase the solubility of the compounds to allow for the preparation of highly 

concentrated solutions. 

[00266) Pharmaceutical preparations may also be formulated as a depot preparation. Such long acting 

formulations may be adminis.tered by implantation (for example subcutaneously or intramus.cutarly) 

or by intramuscular injection. Thus, for example, the compounds may be formulated with suitable 

polymeric or hydrophobic materials (for example, as an emulsion in an acceptable oil) or ion 

exchange resins, or as s.parin.gly soluble derivatives, for ex.ample, as a sparingly soluble salt. 

100267) For buccal or sublinguaJ administration.. the compositions may take the form of tablets, lozenges, 

pastilles, or gels fonnulated in conventional manner. Such compositions may comprise the active 

ingredient in a flavDred basis such as sucrose and acacia or tragacanth 

[00268) Pharmaceutical preparations may also be formulated in rectal composilions such as suppositories or 

retention enemas, e.g., containing conventional supposjtory bases such as cocoa butter, 

polyethylene glycol, or other glycerides. 

1002691 Pharmaceutical preparations may be administered topically, that is by non-systemic administration. 

This includes the application of a compound of the present invention externally to the epidermis er 

the hue.cal cavity and the instillation of such a compound into the ear, eye and nose, such that the 

compound does not sigrrificantly enter the blood stream. In contrast, systemic administration refers 

to oral, intravenous, intraperitoneat and intramuscular adminis.tratkm. 

(00270) Phannaceurical preparations suitable for topical administration include liquld or semi-liquid 

preparations suitable for penetration through the skin to the site of inflammation such as gels, 

liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the eye, ear 

or nose. The active ingredient may comprise, for topical administration. from 0 .00 l 'Yo to 100/o w/v.', 

for imtance from 1 % to 2%1 by weight of the formulation. It may however comprise as much as 

10% w/wbut preferably will comprise less than 5% w1w, more preferably from 0.1% to 1°1(. w/w of 

the formulation. 

f00271) Pharmaceutical preparations for administration by inhalation ate conveniently delivered from an 

insuftlator, nebulizer pressurized packs or other convenient means of delivering an aerosol spray. 

Pressurized packs may comprise a suitable propellant such as dichlorodifiuoromethane, 

trichlorofluoromethane, dichlorotetrnfluoroethane, carbon dioxide or other suitable gas. In the case 

of a pressurized aerosol, the dosage unit may be determined by providing a valve tc deliver a 

metered amount. Alternatively, for adrrrini!rtration by inhalation or insufflation, pharmaceutical 

preparations may take the form of a dry powder composition, for example a powder mix of the 

compound and a suitable powder base such as lactose or starch. The powder composition may be 

presented in unit dosage form. in for example, capsules, cartridges, gelatin or blister packs from 

which the powder may be administered with the aid of an inhalator or insufilator. 



(002711 It should be understood that in addition to the ingredjeots particularly mentioned above, the 

:::ompounds and compositions descnbed herein may include other agents conventional in the art 

having regard to the type of formulation in question. for example those suitable for oral 

administration may include flavoring agents. 

Formulations 

[00273) The compounds or compositions described herein can be delivered in a vesicle, such as a liposome. 

The compounds and pharmaceutical compositions described herein can also be delivered in a 

controlled release system. or a controlled release system can be placed in proximity of the 

therapeutic target In one embodiment, a pump may be used. 

(00274) The pharmaceutical compositions described herein can also contain the active ingredient in a form 

suitable for oral use, for example, as tablets, t:roches, lozenges, aqueous or oily suspensions., 

dispersible powdeni 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 in order to provide pharmaceutically elegant and 

palatable preparations. Tablets contain the active ingredient in admixture with non-toxic 

pbannaceutically acceptable excipients which are suitable for the manufacture of tablets. These 

excipients may be, for ex.ample, inert diluems, such as calcium carbonate, sodium carbonate, 

lactose, calcium phosphate or sodium phosphate; granulating and disintegrating agents, such as 

microcrystalline cellulose, sodium crosscanneUose, com :Starch, or alginlc acid; binding agents, for 

example starch. gelatin. polyvinyl-pyrrolidone or acacia, and lubricating agents, for example, 

magnesium stearate, stearic acid or talc. The tablets may be un-coated or coated by known 

techniques to mask the taste of the drug or delay disintegration and absorption in the 

gastrointestinal tract and thereby provide a sustained action over a longer period. For example. a 

water soluble taste masking material such as hydroxypropylmethyl-cellulose or 

hydroxypropylcellulose, or a time delay material such as ethyl cellulose, or cellulose acetate 

butyrate may be employed as appropriate. Formulatioas for oral use may also be presented as bard 

gelatin capsules wherein the active ingredient is mixed with an inert solid diluent, for example, 

calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsuleti wherein the active 

ingreclient is mixed with water soluble carrier such as polycthyleneglycol or an oil medium, for 

example peanut oil, liquid paraffm, or olive oil. 

(902751 Aqueous suspensions contain the active' material in admixture with excipients suitable for the 

manufacture of aqueom. suspensions. Such excipients arc suspending agents, for example sodium 

carboxymetbylcellulose, methylcellulose, hydroxypropyimethyi-celiulOt1e, sodium alginate, 

polyvinyi-pyrrolidone, gum tragacanth and gum acacia; dispersing or \Vetting agents may be a 

aaturally-occurring phosphatide, for example b::ithin, or condensation products of an alkylene 

oxide with fatty acids. for example polyoxyethylcne steanue, or condensation products of ethylene 

oxide with long chain aliphatic alcohols, for example beptadecaethyleoe-oxycetanol. or 
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condensation products of ethyleoe oxide with partial esters derived from fatty acids and a bexitol 

such as polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with 

partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan 

monooleate. The aqueous suspensions may also contain one or more preservatives, for example 

ethyl, or n-propyJ p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents, 

and one or morn sweetening agenb, such ru:; sucrose, saccharin or aspartame. 

(001761 Suitable pharmaceutical carriers include inert diluents or fillers, water and various organic solvents. 

The pharmaceutical compositioru> may, if de~ contain additional ingredients such as flavorings, 

binders, excipients and the like. Thus for oral administration, tablets containing various excipients, 

such as citric acid may be employed together with various disintegrants such as starch, alginic acid 

and certain complex silicates and with binding agents such as sucrose, gelatin and acacia. 

Additionally, lubricating agents such as magnesium. stearate, sodium lauryl sulfute and talc are 

often useful for tableting purposes. Solid compositions of a similar type may al!JO be employed in 

soft and hard filled gelatin capsules. Prefetred rnaterials, therefore, include lactose or milk sugar 

and high molecular weight polyethylene glycols. When 8tjueou8 suspensiorui or elixirs are desired 

for oral administration the active compound therein may be combined with various sweetening or 

flavoring agents, coloring matters or dyes and. if desired, emulsifying agents or suspending agents, 

together with diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof. 

100277) OHy suspensions may be fonnulated by suspending the active ingredient in a vegetable oil, for 

example arachis oil, olive oil, sesame oil or coconut oil, or in mineral oil such as liquid paraffm. 

The oily suspensions may contain a thickening agent, for example beeswax, hard paraffin or cetyl 

alcohol. Sweetening agents such as those set forth above, and flavoring agents may be added to 

provide a palatable oral preparation. These composicions may be preserved by the addition of an 

anti-oxidant such as burylated hydroxyanisol or alpha-tocopheroL 

(00278} Dispersible powders and granules suitable for preparation of an aqueous suspension by the addition 

of water provide the active ingredient in admixture with a dispersing or wetting agent, suspending 

agent and one or tnOF: preservatives. Suitable dispersing or wetting agents and suspending agents 

are exemplified by those already mentioned above. Additional excipieots, for ex.ample swoeterung, 

flavoring and coloring agents, may a.l!lo be present. These compositions may be preserved by the 

addition of an anti-oxidant such as ascorbic acid. 

100279} Pharmaceutical compositions may .also be in the fonn of oil-ln-water emulsions. The oily phase 

may be a vegetable oil, for example olive oil or aracbis oil, or a mineral oil, for example liquid 

paraffin or mixtures of these. Suttable emulsifying agentS may be naturally-occurring phosphatides, 

for example soy bean lecithin. and esters or partial esters derived from fatty acids and hex.ital 

anhydrides, for example !.Of'bitan monooleate, and CQodensation products of the said partial est--rs 

with ethylene oxide, for example polyoxyethylene sorbitan monooleate. The emulsions may also 

contain sweetening agents, flavoring agents, preservatives and antioxidants. 
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(00280J Syrups and elixirs may be formulated with sweetening agents, for example glycerol, propylene 

glycol, sorbitol or sucrose. Such formulations may also contain a demulcent. a preservative, 

flavoring and coloring agents a:nd antioxidant 

1002811 Pharmaceutical compositions may be in the form of a sterile itljectable aqueous solution. Among 

the acceptable vehicles and solvents that may be employed are v,rater, Ringer's solution and isotonic 

sodium chloride solution. The sterile injectable preparation may also be a sterile injectable oil*in~ 

water microemu1sion where the active ingredient is dissolved in the oily phase. For ex.ample, the 
active ingredient may be fin.t dissolved in a mixture of soybean oil and lecithin. The oil solution 

then introduced into a water and glycerol mixtme and processed to form a m.icroemulsion. 1be 

injectable solutions or microem:ulsions may be introduced into an individual's blood~stream by 

local bolus injection. Alternatively, it may be advantageous to administ.er the solution or 

microemulsion in such a way as to maintain a const.ant circulating concentration of the instant 

compound. In order to maintain such a constant concentration, a continuous intravenous delivery 

device may be utilized. An example of such a device Ls the Deltec CADD~PLUS™ model 5400 

intravenous pump, The pharmaceutical compositions may be in the form of a sterile injectable 

aqueous oc oleagenolli suspension for intra:muscular and subcutaneous adminislration. This 

suspension may be formulated 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 parenterally-acceptable diluent 

or solvent, for example as a solution in I ,3~buta.ne 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. In addition., fatty acids such cs oleic 

acid find use in the preparation of injectables. 

1002821 Pharmaceutical compositions may also be administered in tlle form of suppositories for recte.1 

administration of the drug. These compositions can be prepared by mixing the active ingredient 

with a suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the 

rectaJ temperature and will therefore melt in the rectum to release the drug. Such materials include 

cocoa butter, glycerinated gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of 

various molecular weights and filtty acid esters of polyethylene glycol. 

100283) For topical use, creams, o:intments, jellies, golution5: or suspensions, etc., containing a compound or 

composition of the invention can be used. As used herein, topical application can include mouth 

washes and gargles. 

(99284} Pharmaceutical compositions may be administered in intranasal form via topical use of suitable 

intranasal. vehicles and delivery devi~. or via transdermal. routes, using transdermal skin patches. 

To be administered in the fonn of a~ delivery system, the dosage administration will, of 

course, be continuous rather than intemilttent throughout the dosage regimen. 

(00285] The formulations may cooveniently be presented in unit dosage form and may be prepared by any 

of the methods well known iD the art ofph.armac}'. All methods include the step ofbringi.ng into 

association a compound of the subject invention or a pharmaceutically acceptable saJt, ester, 
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prodrug or solvat.e thereof("active ingredient") with the carrier which constitutes one or more 

accessory ingredients. In general, the formulations are prepared by W1iform1y and intimately 

bringing into association the active ingredient with liquid carriers or finely divided solid carriers or 

both and then, if necessary, shaping tbe product into the desired formulation. 

Dosllge Forms 

{002861 Tbe pharmaceutical composition may, for example, be in a form suitable for oral admini'ltration as 

a tablet, capsule, pill, powder, sustained release fonnulations 1 solution, suspension, for parenteral 

injection as a sterile solution, suspension or emulsion, for topical administration as an ointment or 

cream or for rectal admlnistration as a suppository. The pharmaceutical composition may be in unit 

dosage fon:ns suitable for single administration of precise dosages. The pbannaceutk:al composition 

may include a conventional phannaceuticaJ carrier or excipient and a compound according to the 

invention as an active ingredient. In addition, it may include other medicinal or pharmaceutical 

agents, carriers, adjuvants, ete. 

(002871 Exemplary parenteral adnlinisttation forms include solutions or suspension.'! 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 

(00288J The amount of pharmaceutical composition administered will firsdy be dependent on the mammal 

being treated. In the instances where pharmaceutical compositions are administered to a human 

individual, the daily dosage will normalJy be determined by the prescribing physician with the 

dosage generally varying aooording to the age, sex, diet, \\!"eight, general health and response of the 

individual, the severity of the individual's symptoms, the precise indication or condition being 

treated, the severity of the indication or corulition being treated, time of administration, route of 

administration, the disposition of the composition, rate of excretion. drug combination, and the 

discretion of the prescribin,g physician. Also, the route of administration may vary depending on 1be 

condition and its severity. Preferably, the pbannaceutical composition is in unit dosage form. In 

such form, the preparation ls subdivided into unit doses COlltaining appropriate quantities of the 

active component. e.g., an effective amoWLt to achieve the desired purpose. Determination of the 

proper dosage for a particular situation is within the skill of the art. Generally, treatment is initiated 

with smaller dosages which are less than the 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 amount end frequency of administration of the compounds described herein, and if 

appiicable other therapeutic agents and/or therapies, '9.ill be regulated according to the judgment of 

the attending clinician (physician) considering such factors as described above. Thus the amount of 

pharmaceutical composition co be administered may vary widely. Administration may occur in an 

amount of between about 0.001 mg/kg of body weight to about I 00 mg/kg of body weight per day 
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(administered in single or divided doses), more preferably at least about 0.1 mg/kg of body weight 

per day. A particular therapeutic dosage can include, e.g., from about 0.01 mg to about 7000 mg of 

compound, 8.Dd 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 0.1mgto1000 

mg, preferably from about l mg: to 300 mg, more preferably 10 mg to 200 mg. according to the 

particular application. In some instances, dosage levels below the lower limit of the afuresaid range 

may be more than adequate, while in other cases still larger doses may be employed 'N:ithout 

causing any hannfu1 side effect, e.g. by dividing such larger doses into several small doses for 

ndmin.i.stration throughout the day. The amount administered 'Will vary depending on the particular 

IC-so value oftbe compound used. In combinational applications in which the compound is not the 

sole therapy, it may be possible te> ~Ster lesser amounts of compound and still have therapeutic 

or prophylactic effect. 

Combination Therupin: 

100289} The compounds descn'bed herein or a pbanna.ceutically acceptable salt., solvate, polymorph, ester, 

tautomer or prod.rug thereof may be administered as a sole therapy. The compounds described 

herein or a pharmaceutically acceptable salt. solvate, poJymorph. ester, tautomer or prod.rug thereof 

may also be administered in combination with another therapy or tbernpies. 

(08290] For example, the therapeutic effectiveness of one of the compounds described herein may be 

enhanced by &illninistration of an adjuvant (i.e., by itself the adjuvant may only have minimal 

therapeutic benefit, but in combination with another therapeutic agent, the overall therapeutic 

benefit to the individual is enhanced). Or, by way of ex.ample onJy, the benefit experienced by an 

individual may be increased by administering one of the compounds described herein with another 

therapeutic agent (which also includes a therapeutic regimen) that also has therapeutic benefit. By 

way of example only, in a treatment for gout involving administration of one of the compounds 

descnbed herein, increased therapeutic benefit may result by also providing the individual with 

another therapeutic agent for gout. Or, by way of example only, if one of the side effects 

experienced by an individual upon receiving one of the compounds described herein is nausea, then 

it may be appropriate to administer an anti- nausea agent in combination with the compound. Or, 

the additional therapy or therapies may include, but are not limited to physiotherapy, 

psychotherapy, radiation therapy, application of compresses to a diseased area, rest, altered diet, 

and 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 or therapeutic agents or the 

individual may experience a synergistic benefil. 

(00291 I In the instances where the compounds described herein are administered In combinatlon with other 

therapeutic agents, the compounds described herein need not be administered in the same 

pharmaceutical composition as other therapeutic agents. and rnay, because of different physical and 

chemical characteristics, be administered by a different route. For example. the 

compounds/compositions may be administered orally to generate and maintain good blood levels 
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thereof, while the other therapeutic agent may be administered intravenously. Thus the compounds 

described herein may be administered concurrently {e.g., simultaneously, essentially simultaneously 

or within the same treatment protocol), sequentially or dosed separately to other therapeutic agents. 

The i.nitial administration can be made according to established protocols kno'WD. in the art, and 

then, hase.d upon the observed effects, the dosage, modes of administration and times of 

administration call be modified by the skilled clinician. 

100292) The particular choice of compound and other therapeutic agent will depend upon the diagnosis of 

the attending physicians and their judgment of the condition of the individual and the appropriate 

treatment protocol. In some embodiments, the additional agent is a URAT l inhibitor, a xanthine 

ox.idase inhibitor, a xanthine dehydrogenase, a xanthine oxidoreductase inhibitor, a purine 

nucleoside phosphorylase (PNP} inhibitor, a uric acid transporter inhibi1or, a glucose transporter 

(GLUT) inhibit.or, a GLUT~9 inhibitor, a solute carrier family 2 (facilitated glucose transpOlttl'), 

member 9 (SLC2A 9) inhibitor, an organic anion transporter { 0 AT) inhibitor, an 0 A T-4 inhibitor, 

or combinations thereof, In certain instances, URAT l is an ion ex.changer that mediates unde 

transportation.. In certain instances, URA T I mediates urate transportation in the proximal tubule. In 

certain instances, URA T I exchanges urate in a proximal tubule for lactate and nicotinate. In certain 

instances, xanthine oxidase oxidizes hypoxanthine to xanthine, and further to uric ac1d. In certain 

instances, x.anthioe debydrogenase catalyzes the conversion of xanthine, NAD .. , and H20 itlto urate, 

NADH, and Ir. In some embodiments, the additional agent is allopuriool, febu.xostat (2.-(3--cyano-

4-isobutoxyphenyl)..4-methyl- l ,3-thiazoie-5-carboxylic acid), F'iX..051 ( 4-{5-pyridin-4-yl~ l H· 

[l,2,4]triazol-3-yI)pyridine-2-carbonilrile), probenecid., sulfinpyrazone, beozbromarone~ 

acetaminophen, steroids, noosteroidal anti.inflammatory drugs (NSAIDs), adrenocorticotropic 

hormone (ACTH), colchicine, a glucorticoid, an adrogen. a cox-2 inhibitor, a PP AR agonist, 

naproxen, sevelamer, sibutmaine, troglitazone, proglitazone, another uric acid lowering agent, 

losartan, fibric acid, benziodarone, salisylate, anlodipine, vitamin C, or combinations thereof 

Febuxostat FYX-Q51 

Dlseasa 

198293] Described herein are methods of treating a disease in an individual suffering from said disease 

comprising administering to said individual an effective amount of a composition comprising a 

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

tautomer or prodrug thereof 

(00294] Also described herein ore methods of preventing or delaying onset of a disease in an individual at 

risk for developing said disease compri:.'ing administering to said individrutl an effective amount to 



prevent or delay onset of said disease, of a. composition comprising a rompound disclosed herein or 

a pharmaceutically acceptable salt, so1vate, polymorph, ester, tautomer or prodrug thereof. 

(002951 Further described herein are methods for the prophylaxis or treatment of any disease or disorder in 

wbicb aberrant levels of uric acid plays a role including, \\1'itbout limitation: byperoricemia. gout, 

gouty arthritis, inflammatory arthritis, kidney disease, nephrolith.ias.is (kidney stones), joint 

inflammation. deposition ofurate crystals in joints, urolithiasis (formation of calculus in the urinary 

tract), deposition ofume crystals in renal plllCDCbyma, Lesch-Nyhan syndrome, Kelley-Seegmiller 

syndrome, goul flare, tophaceous gout, kidney failure, or combinations thereof in a. human or other 

mammal. The methods disclosed herein extend to such a use and to the use of the compounds for 

the manufacture of a medicament for treating such diseases or disordeni. Fwther, the methods 

disclosed herein extend to the administration to a human an effective amount of a compound 

disclosed herein for treating any such disease or disorder. 

100296} Individuals that can be treated with the compounds descnbed herein, or a pharmaceutically 

acceptable gait, 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, nephrohtbiasis (kidney stones), joint 

inflammation., deposition of urate crystals in joints, urolitbia.sis (formation of calculus in the urinary 

tract), deposition of urate crystals in renal parenchyma,. Lesch-Nyhan syndrome, Kelley-Seegmiller 

syndrome, gout flare, tophaceous gout, kidney failure, or combinations thereof. 

(06297] In some embodiments, an individual having an aberrant uric acid level is administered an amount of 

at least one compound disclosed herein sufficient to modulate the aberrant uric acid level (e.g., to a 

medically-acceptable level). In some embodiments, an individual treated with tbe compounds 

disclosed herein displays aberrant uric acid levels wherein the uric acid levels in blood exceed a 

medically-accepted range (i.e., hyperuricemia). In some embodiments, an individual t.rrated 'With 

the compounds disclosed herein displays aberrant uric acid levels wherein uric acid levels in the 

blood excffii 360 µmol/L (6 mgfd.L} for a female individual or 400 µmol/L {6.8 mgldL) for a male 

individual. In some embodiments, an individual trt:ated >\'ith the compounds disclosed herein 

displays aberrant uric acid levels wherein uric acid levels in urine exceed a medically~accepted 

range (i.e., hyperurioosuria). In some embodiments, an individual treated with the compounds 

disclosed herein displays aberrant uric acid levels wherein uric acid levels in urine exceed 800 

mg/day (in a male individual) and greater than 750 mg/day (in a female individuat). 

(062981 In some embodiments, an individual treated wlth the compounds disclosed herein (1) displays 

aberrant uric acid levels, and (2) suffers from a cardiovascular disordet-. In some embodiments, an 

individual treated with the compounds disclosed herein (1) displays aberrant uric acid levels, and 

(2) suffers from an aneurysm; angina; atherosclerosis; a stroke; cerebrovascular disease; congestive 

heart failure; coronary artery disease; and/or a myocardial infarction. In some embodiments, an 

indiv:idual treated with the compounds disclosed herein ( l) displays aberrant wic acid level&, and 

(2) displays (a) c~reactive protein {CRP) levels above about 3.0 mg;l~; (b) homocysteine levels 
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above about 15,9 mmolll.; (c) LDL levels above about 160 mg/dl; (d) HDL levels below about 40 

mg/dL; and/or (e) serum creatinine levels above about 1.5 mg/d.L. 

{002991 In some embodiments, an individual treated v.ith the 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) di.splays aberrant uric acid levels, and (2) suffers from 

Type I diabetes. In some embodiments, an individual treated with the compounds disclosed herein 

(1) dli;plays abemmt uric ac;d levels, and (2) suffeni from Type 11 <liohetes. In some embodllllents, 

an individual treated v.rith the compouads disclosed herein (1) displays aberrant uric acid levels, and 

(2) suffers from a loss ofbeta cells of the islets of Langerhans in the pancreas. In some 

embodiments, an individual treated with the compounds disclosed herein {l) displays aberrant wi.c 

acid levels, and {2) suffers from insulin resistance and/or reduced insulin sensitivity. In some 

embodiments, an individual treated with the compounds disclosed herein (1) displays aberrant uric 

acid levels, and (2) <lisp!ays {a) a fasting plosma glucose level 2'126 m;idL; (b) a plasma glucose 

level 2.200 mgldL two hours after a glucose tolecance test; and/or ( c) symptoms of hyperglycemia 

and casual plasma glucose levels ~00 mgldL (11.1 mmol/l). 

[00300} In some embodiments, an individual treated with the compounds disclosed herein (1) di.~la)IR 

aberrant uric acjd levels, and (2) suffers: from metabolic syndrome. In some embodiments, an 

individual treated with the compounds disclosed herein (1) displays aberrant uric acid levels, and 

{2) suffers from (a) diabetes rnellitus, impaired glucose tolerance, impaired fasting glucose and/or 

insulin resistance, (b) at least two of (i) blood pressure: 2:140/90 mm.Hg; (ii) dyslipidaemia: 

triglycerides (TG): ~l .695 mmoVL and b.lgh-density lipoprotein cholesterol (HDL..C) S0.9 

mmol/L {male). 50;1.0 mmoL'L (female); (iii) central obesity: waist:b.ip ratio> 0.90 (male); > 0.85 

(female), and/or body mass index> 30 kglm2; and (iv) microalbuminuria~ urinnry a1bumin 

excretion ratio ~O mg/min or albumin:creatinine ratio 2:30 mg/g. In some embodiments, an 

individual treated v.rith the compounds disclosed herein (I} displays aberrant uric acid levels, and 

(2) suffers from insulin resistance (i.e., the top 25% of the fasting insulin values among non­
diabetic individuals} and (b) at least tl\'O of (i) central obesity: \W.ist circumference ;;::94 cm (male), 

2:80 cm {femnle); (ii) dyslipidaemia: TG 2:2.0 mmol/L and/or HDL-C < l.O mmollL or treated for 

dyslipidaemie.; (iii) hypertension: blood pressure ~14-0/90 mmHg or anti.hypertensive medication; 

and (iv) fasting plasma glucose ~. l mmolJL. In some embodiments, an individual treated with the 

compounds disclosed herein {l) displays aberrant uric acid levels, and (2) displays at least three of 

(a) elevated waist circumference: ~ten ~O inches (men) and 2::35 inches (women); {b) elevated 

triglycerides: 2'150 mg/dL; (c) reduced HDL: < 40 mgidL (men) and< SO mgidL (women); (d) 

elevated blood pressure: ~130/85 mm Hg or use of medication for hypertension; and (e) elevated 

fasting glucose'. ~ 00 mgldL (5 .6 mmol/L} or use of medication for hyperglycemia. 

100301) In some embodiments, an individual u-,,,.ated with the compounds disclosed berelll (1) displays 

aberrant uric acid le11els.. and (2) suffers from kidney disease or kidney failure. Ln some 

embodiments, an individual treated with the compounds disclosed herein (l) displays abemmt uric 

acid levels, and (2) displays oliguria (decreased urine production.. In some embodiments, an 
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individual treated with the compounds disclosed. herein (1) displays aberrant uric acid levels, 8lld 

(2) produces less than 400 mL per day of urine (adults), producei> less than 0.5 mIJkg/h of urine 

(children), or produces less than 1 m.L/kglh of urine (infants). 

URJCACID 

{00302} In certain iMtances, purines (adenine, guarune), deriV"'..d from food or tissue turnover (cellular 

nucleotides undergo continuous turnover), arc catabolized in humans to their final oxidation 

product, uric acid. In certain instances, guanine is oxidized to xantbine, which is turn is further 

oxidiz,c.d to uric acid by the action of xanthine oxidasc~ adenosine is converted to inosinc: wbicb is 

further oxidized to hypoxanth.i.ne. In certain instances, xanthine oxidase oxidizes hypoxanthine to 

xaothine, and further to uric acid. In certain instances, as part of the reverse process, the enzyme 

bypoxanthine-guanine phosphoribosyttransferase (HGPRT) salvages guanine and hypox.anthine. 

0 

NH, 

t1:iJ -
N I 

""°"' Adenoslne 

~Jl) 
H,N).,,N ~ " 

Guan! .. 

t'5:}-
N I ,.,,,,. Uric actd 

lnoalne 

(00303) Jn certain instances, the keto fo:rm of uric acid is in equilibrium with the enol form which loses a 

proton at physiological pH to fonn 1.n11te. In certain inst.ances, {e.g., under serum conditions (pH 

7.40, 37°C)), about 98°/o of uric acid is ionized as the monosodium urate salt. In certain instances, 

urate is a strong reducing agent and potent antioxidant. In humans, about half the antioxidant 

capacity of plasma comes from uric acid. 

U<lcaeld 
(enot form) 

(803041 In certain instances, most uric acid dissolves in blood. and passes to the kidneys, where it is excreted 

by glomerular filtTation and rubular socrction. In certain instances, a substantial fraction of uric acid 

is reabsorbed by the renal tubules. One of 1be peculiar characteristics of the uric acid trnmport 

system is that, although the net activity of tubular function is reabsorption of uric acid, the molecule 

is both secreted and reabsorbed during its passage through the nephron. In certain instances, 

reabsotption dominates in the S 1 and S3 segmems of the proximal tubule and secretion dominates 

in the S2 segment. in ~enain instances, the bidirectional transport results in drugs that inhibit uric 

acid tran."'Port decre.asing, rather than increasing, the e:tcretioo of uric acid, compromising thetr 

therapeutic usefulness. In certain instances, nonnal uric acid levels in human adults (S. l +/~ 0.93 

mg/dL) are close to the limits ofurate solubility (-7 mg/dL at 37°C), which creates a delicate 
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physiologic urate balance. In certain instances, the normal uric acid range for females is 

approximately I mg/dL below the male range. 

HYPERURICEMIA 

(00305) In certain imtances, byperuricemia is characterized by higher than normal blood levels of uric acid, 

sustained over long periods of time. In certain instances, increased blood urate levels may be due to 

enhanced uric acid production (-10-20%) and/or reduced renal excretion (-80-90%1) of uric acid. In 

certain instances, causes ofhyperuricemia may include: 

Obesity/weight gain 

Excessive alcohol use 

Excessive dietary purine intake (foods such as shellfish., fish roe. scallops, peas lentils, beans and red 

meat, particularly offal - brains, kidneys, tripe, liver) 

Certain medications, including low-dose aspirin, diuretics. niacin, cyclosporine, pyrazinamide, 

ethnmbuto~ some high blood pressure drugs and some cancer chemotherapeutics, 

immunosuppressive and cytotoxic ag:ent1:1 

Specific disease states, particularly those associated with a high cell turnover rate. (such as 

malignancy, leukemia, lymphoma or psoriasis), and also including high blood J>re1lsure, 

hemoglobin disorders, hemolytic anemia. sickle cell anemia, various nephropathies, 

myeloproliferative and lympboproliferative disorders., hyperparatbyroidism, renal disease, 

conditions associated with insulin resistance and diabetes me!litus, and in transplant recipients, and 

possibly heart disease 

Inherited enzyme defectB 

Abnormal kidney function (e.g. increased ATP turn over, r.educed a:lomerular orate filtration) 

Exposure to lead (plumbism or "saturnine gout") 

(00306] ln certain iootances, hyperuricemia may be asymptomatic, though is associated with the following 

conditions: 

Gout 

Gouty arthritis 

Uric acid stones in the urinary tract (urolithiasis) 

Deposits of uric acid in the soft tissue (topbi) 

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

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

GOUT 

Prevalence 

[00307] The incidence of gout has increased over the past two docades and, in the United States, affects as 

much as 2.7•/e of the population aged 20 years and older, totaling over 5.J million American adults" 

Gout is more connnon in men than women, {3.8o/Q or 3.4 million men vs. l.6o/o or 1.7 million 

women). typically affecting men in their 40's and 50's (although gout attacks can occur after 

puberty ';\itlcb sees an increase in uric acid levels) .. Jui increase in prevalence of goll( 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 over the age of65. Gout attacks are more common in women after menopause. In certain 

instances, gout is one of the most common forms of arthritis, accounting for approximately 5n,4 of 

all arthritis cases. In certain instances, kidney failure and urolithiasi.s occur in 10-18% of individuals 

with gout and are common sources of morbidity and monalit)' from the disease. 

Leading: causes 

1003881 In most cases., gout is associated with hyperuriccmia. In certain instances, individuals suffering 

from gout excrete approximately 40010 less uric acid than nongouty individuals for any given plasma 

urate concentrations. In certain irunances, W'B.te levels increase until the saturation point is reached. 

I.n certaiII instances, precipitation of urate crystals occurs when the saturation p:>int is reached. In 

certain instances, these hardened, crystallized deposits (tophi) foon in the joints and skin. causing 

joint inflammation (arthritis). In certain instances, deposits are be made in the joint fluid {synovial 

fluid) and/or joint lining (synovial lining). Common areas for these deposits are the large toe, feet, 

ankles and bands (less common areas include the cars and eyes). In certain inst.ances, the skin 

around an affected joint becomes red and shiny with the affected area belng tender and pain.ful to 

touch. In certain instances, gout attacks increase in frequency. In certain instances, untreated acute 

gout attacks Lead to perm.anent joint damage and disability. In certain instances, tissue deposition of 

urate leads to: acute inflammatory arthritis, chronic arthritis, deposition ofurate crystaJi:; in renal 

parenchyma and urolithiasis. In certain instances, the incidence of gouty arthritis -increases 5 fold in 

indivlduals with serum urate levels of 7 to 8.9 m.g/dL and up to 50 fold i.n individuals with levels> 

9mgidL (530µmo1'L). In certain instances, individuals with gout develop renal insufficiency and 

end stage renal disease (i.e., "gouty nephropathy"). In certain instances, gouty ncphropathy is 

characterized by a chronic interstitial nephropathy, which is promoted by medullary deposition of 

monosodium urate. 

f-003091 In certain instances, gout includes painful attacks of acute, monarticular, inflammatory ruthritis, 

deposition of uratc crystals in joints, deposition of urate crystals in renal parenchyma, urolilhiasis 

(formation of calculus in the urinary tract), and nepbrohthiasis (formation of kidney stones). In 

certain Instances, secondary gout occurs in individual.s with cancer, particularly leukemia, and those 

with other blood diwrders (e.g. polycythemla, myeloid m.etaplasia, etc). 

Symptoms 

[003101 In certain instances, attacks of gout develop very quickly, frequently t~ first attack occurring at 

night. lu certain instances, symptoms include sudden, severe joint pain and extreme tenderness in 

the joint area. joint s~-elling and shiny red or purple skin around the joint. In certain instances, the 

attacks aic infrequent lasting 5-10 days, \vJth no symptoms between episodes. In certain instances, 

attacks become more frequent and may last longer, especially if the disorder is not controlled. In 

certain instances, episodes damage the affectedjoint(s) resulting in stiffness, S'W-elling. limited 

motion and/or persistent mild to moderate pain. 

Treatment 

[003111 In certain instances, gout is treated by lowering the production of wic acid. ln certain instances, 

gout is treated by increasing the excretion of uric acid. In certain instances, gout is treated by 
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URA T 1, x.anthine oxidase, xanthine debydrogenase, xanthine ox1doreductase, a purine nucleoside 

phosphoryla.5e (PNP) inhibitor, a uric acid transporter (URAn inhibitor,&. glucose transporter 

(GLUT) inhibitor, a GLUT-9 inhibitor, e. solute carrier family 2 (facilitated glucose transporter), 

member 9 (SLC2.t\.9) inlubitor, an organic anion transporter {OAT) inhibitor, an OAT 4 i.nhibitor, 

or combinations thereof. In general, the goals of gout treatment arc to i} reduce the pain, swelling 

and duration of an acute attack, and ii) prevent ftn:utt attacks and joint damage. In certain instances, 

gout attacks are treated successfully u.~ing a combination of treatments. In certain instances, gout is 

one of the most treatable forms of arthritis. 

[00312} O Treating the gout attack In certain instances, the pain and swelling associated with an acute 

attack of gout can be addressed with medications such as acetaminophen, steroids, nonsteroidal 

anti-inflammatory drugs (NSAIDs), adrenocorticotropic hormone (ACTII) or colchicine. In certain 

instances, proper medication controls gout within 12 to 24 hours and treatment is stopped after a 

few days. In certain instances, medication is used in cottjunction with rest, increased fluid intake, 

ice-packs, elevation and/or procection of the affected area/s. In certain instances, the 

aforementioned treatments do not prevent recurrent attacks and they do not affect the underlying 

disordera of abnormal uric acid metabolism. 

(003131 ii) Preventing.future attacks. In certain instances, reducing serum uric acid levels below the 

saturation level is the goal for preventing further gout attaeks. In some cases, th.is is achieved by 

decreasing uric acid production (e.g. allopurinol), or-increasing uric acid excretion with uricosuric 

agents (e.i. probenecid, sulfinpyrazone, benzbromarone). 

(003141 ln c.ertain instances, allopurinCJI inhibits uric acid formation, resulting in a reduction in both the 

serum and urinary uric acid levels and becomes fully effective after 2 to 3 months. 

Hl~N "l\~) 
N ~ N N 

AUopurinol Hypoxanthlne 

Guanine ............... 

X.ftlhin. -1f-. Unite 

Hypou.nthine .....tr"'" t 
\...._Inhibited / 

by AHopurino! 

ln certain instances, allopurinol is a structural analogue of bypoxanthine, (differing only in the 

transposition of the carbon and nitrogen atoms at positions 7 and 8), which inhibits the action of 

xant:hine oxidase, the enzyme responsible for the conversion of bypoxanthine to xanthine, and 

xanthine to uric acid. In certain instances, it is metabolized to the corresponding: x.antbine analogue, 

alloxanthinc (oxypurinol), which is also an inhibitor ofxanthine ox.ldase. in certain in.stances, 

alloxanthinc, though more potent in inhibiting xanthine oxidase, is less pharmaceutically acceptable 

due to low oral bioavailahility. [n certain instances, fatal reactions due to hypersensitivity, bone 

marrow suppression., hepatitis, and vascul.itis have been reported with Allopurinol. In certain 

instances,. the incidence of side effects may total 20°/o of all individual_"\ treated with the drug. 

Treatment for disorders of uric acid metabolism has not evolved significantJy in the following two 

decades since the introduction of allopwinol. 

10031SJ In certain instances, Uricosuric agents (e.g., probenecid, sulfmpyrazone, and benzbromarone) 

increase uric acid excretion In certain instances, probenecid causes an increase in uric acid 
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secretion by the renal tubules and, when used chronically, mobilizes body stores of urate. ln certain 

instances, 25-50~~ of individuals treated with probenecid fail to achieve reduction of serum uric 

acid !evels < 6 mg!dL In certain instances, insensitivity to probenecid results from drug 

intolerance, concomitant sahcylate ingestion, and renal impairment bl certain instances, one-third 

of the individuals develop intolerance to probenecid In certain instances, administration of 

uricosuric agents also results in urinary calculus, gastrointestinal obstruction. jaundice and anemia. 

PLUMBlSM OR "SA'JTJRNJNE GOUT" 

{80316] In certain instances, excessive exposure to Jead (lead poisoning or plumbism) results in "saturnine 

gout," a lead-induced byperuricernia due to lead inlubition of tubu1ar urate transport causing 

decreased renal excretion of uric acid. In certain instances, more than SOO/o of individuals suffering 

from lead nephropatb.y suffer from gout In certain instances. acute attacks of saturnine gout occur 

in the knee more frequently than the big toe. In certain inmnces, renal disease is more frequent and 

more severe in saturnine gout than in primary gout. In certain instances, treatment consists of 

excluding the individual from further exposure to lead, the use of chelating agents tQ remove lead, 

and control of acute gouty arthritis and b yperuricaemia. In certain instances, saturnine gout is 

characterized by less frequent attacks than primary gout. Jn certain instances, lead--associated gout 

occurs in pre-menopausal women, an unconunon occurrence in non lead-associated gout. 

LEsCH-NYHA.V SYNDROAfE 

(00317] In certain instances, Lesch-Nyhan syndrome (LNS or Nyh.an's syndrome) affects about one in 

100,000 live births. In certain instances. LNS is caused by a genetic deficiency of the enzyme 

hypoxanthine-guanine phosphocibosylt:nm-.fera..e {HGPRT), Jn certain instances, LNS is an X~ 

linked recessive disease. In certain in.stances, LNS is present at birth in baby boys. In certain 

instances, the disorder leads to severe goul 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, head banging) beginning in the second year of life, rn certain 

instances, the disorder also results in gout-like swelling in the joints and severe kidney problems. In 

certain instances, the disorder leads neurological symptoms include facial grimacing, involuntary 

writhing, and repetitive movements oftbe arms and legs similar to those seen in Hunttngton1s 

disease. The prognosis for individuals with LNS is poor. In c.ertain instances, the life expectancy of 

an untreated individual with LNS is less than about 5 ye:W"N. In certain irunances, the life expectancy 

of a treated indlvidual v..ith LNS is greater than about 40 years cf age. 

HYPERURJCEMJA AND OTHER DISEASES 

1003181 In certain instances, hyperuricemia is found in individuals with cardiovascular disease (CVD) 

and/or renal disease. In certain instances, hyperuricemia is found in individuals w1th 

prebypertensi~ hypertension, increased proximal sodium reabsorption, microalbum.inuria, 

protelnuria, kidney disease, obesity, hypertriglyceridemia, low high-density lipoproteio cholesterol. 

hyperinsulinemia.. hyperleptinemia, hypoadiponectinem.ia, peripheral, carotid and coronary artery 

disease, atherosclerosis, congenative heart failure, stroke, tumor lysis Ryndrome .. endothelial 

dysfu.nctk>n, oxidative stress, elevated renin levels, elevated endothelin levels, and/or elevated C-
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reactive protein levels. In certain instances, hyperuricemia is found in individuals with obesity (e.g., 

central obesity), high blood pressure, hyperlipidemia, and/or impaired fasting glucose. ln certain 

instances.,. hyperuricem.ia is found in individuals with metabolic syndrome. In certain instances, 

g:outy arthritis is indicative of an increased risk of acute myocardial lnf.arction. In some 

embodiments, administration of the compounds described herein to an individual are useful for 

decreasing the likelihood of a clinical event associated with a disease or condition linked to 

hyperuricemia, including, but not limited to, prehypertension, hypertension. increased proximal 

sodium reabsorption. microalbuminuria, proteinuria, kidney disease, obesity, hypertriglyceridemia, 

low high-density lipoproteiD cholesterol, hyperinsulinemia. hyperleptinemia, hypoadiponectinemia, 

peripheral. carotid and coronary artery disease, atherosclerosis, congenative heart failure, stroke, 

tumor lysis syndrome, endothelial dysfunction. oxidative stress., elevated renin levek, elevated 

endotbe1in levels, and/or elevated C-reactive protein levels. 

100319) In some embodiments, the compounds described herein arc administered to an individual suffering 

from a disease or condition requiring treatment with a compound that is a diuretic. In some 

embodiments, the compounds described herein are administered t.o an individual suffering from a 

disease or condition requiring treatment with a compound that is a diuretic, wherein the diuretic 

causes renal retention of urate. In some embodiments, the disease or condition is congestive bean 

failure or essential hypertension. 

[003201 In some embodiments, administration of the compounds described herein to 8ll individual a.re useful 

for improving motility or improving quality of life. 

[00321] In some embodiments, administration of the compounds descnbed herein to an individual is useful 

for treating or decreasing the side effects of cancer treatment 

1003221 In some embodiments, administration oftbe compounds described herein to an individual b; useful 

for decreasing kidney toxicity of cis-platin. 

Kits 

(003231 The comp~ compositions and methods descnbed herein provide kits for the treatment of 

disorders, such as the ones described herein. These kits comprise a compound. compounds or 

compositions described herein in a container and, optionally, instructions teaching the use of the kit 

according to the various methods and approaches descnbed herein. Such kits may also include 

infonn.ation. 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.for 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 in vivo models and 

studies based on human clinical trials. Kits described herein can be provided, marketed and/or 

promoted to health proviOOn, including physicians, nurses, pharmacists, fonnulary officials, and the 

like. Kits may also, in some embodimcots, be marketed direcdy to the consumer. 

f00324) The compounds described herein can be utilized for diagnostics and as research reagents. For 

example, the compounds descnbed herein, either alone or in combination with other compounds, 
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can be used as tools in differential and/or combinatorial analyses to elucidate eA'Pression patterns of 

genes expressed vtithm cells and tissues. A.s one non~linuting example, expression patterns within 

celh or tissues treatc<l with one OT more compounds are compared t.o control cells or tis.rues not 

treated with 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 the genes examined. These analyses can 

be performed on stimulated or unstimulated cells and i.ri the presence or absence of other 

compounds which affect expression patterns. 

(00325) Besides being useful for human treatment,. the compounds and formulations of the present invention 

are also useful for veterinary treatment of companion animals, exotic animals and farm animals, 

including nwnm.al.B, rodents, and the like. More preferred :animals include horses, dogs, and cats. 

(00316) The examples and preparations provided below further illustrate and exemplify the compounds of 

the present invention and ~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 the following examples and 

preparations. In the folloi.ving examples molecules wi1h a single chiral center, unless otherwise 

noted, exist as a racemic mixrure. Those molecules with two or more chiral centers, tmless 

otherwise noted, exist as 1.1. racemic mixture of diastereomers. Single erumtiomers/diasteroomers 

may be obtained by methods knnwn to those skilled in the art. 
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EXAMPLES 

I Chemical Syntheses 

Example 1: 2-{ 4-(2,4-Dimethyl-5,6, 7 ,8-tetrahydronaphthalen-1-yl}-s-.( trlfluorometbyl)--4 H-1,2,4-

triazoJ..3-ylthio)acetic acid 
N-N 

CF~ 

(00327] Srep k Ethyl 2-bromoacetate (68 µL, 0.611 mmol) and pota'<Sium carbonate (0.17g, 1.22 mmol) 

were added to a solution of 4-(2,4-Dimethyl-5,6,7 ,8-tetrabydrooaphthalen-1-yl}-5-(triflooromethyl)-

4H-1,2,4-tria.zole-3-thiol (0.2 g, 0.611 mmol) in THF (2.44mL). The resulting mixtW"e was heated 

at 60°C for 18 hours. The mixture "':as concentrated, ethyl 2-bromoacctate (68 µL, 0.61 l mmol) and 

DMF (l.2mL) added, and the mixture heated at 60'C for 24 hours. Water (40mL) was added and 

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 

acetate/Hexanes) to afford ethyl 2-{4-(2,4~imethyl-5,6, 7 ,8-tetrahydronaphtb.alen-l-yl)-5-

(trifluo.romethyl}-4H-1,2,4-triazol-3-ylthio )acetate as a clear oil (0.137g, 540,.0). 

(00328) Step B: Lithium hydroxide solution (IM aqueous, 0.436mL, 0.436 m.mol) was added to a solution 

of ethyl 2-( 4-(2,4-dimothy!-5.6, 7 ,8-tetrahydronaphtbalen-1-yl)· 5-( trifluoromethy!)-4H- l ,2 ,4-triarol-

3-y!thio )acetate (0.09g. 0.218 mmol) in THF/methanoVwater (3/3/l, 1.5 mL) and stirred for l8h at 

room temperature. The crude reaction mixture \\'aS concentrated, acidified with HC! (IM aqueous, 

4mL), and extracted with ethyl acetate (2.U mL). The combined organics extracts '\\'Cl"C 

conoentrated to afford 2-(4-(2,4-dimethyl-S,6, 7 ,8-tetrahydronaphthalen-l-yl)·5-(trifluoromethyl)-

4H-l .2,4-triazol-3-ylthio )acctic acid as an off-white foam(0.082 g, 98%). 

Example 2: 2-{4-(4~7-Dlmethyloapbtbalen-l-yl)-4B-1,1,4-triazol-3-yltbio)acetic acid 

N-N N-N O-/ N-N OH 
~ J..._ ~ J..._ "\( ~ J..._ "\( ¢&- ¢Cro ¢:Yo 

(00329) Step A: Ethyl 2-bromoacetate (87 µ.L, 0.783 mmol} and Potassium carbonate (0.216g, l.57mmol) 

were added to a solution of 4-{4,7-Dimethylnaphtbalen· l-yt)-4H-l ,2,4-triazol.e-3-thiol (0.1g,0.783 

mmol) in THF (3.lm.L). The resu.ltini mixture was then heated to 60"C for I hour. Additional DMF 

(I mL) was added and the mi.~ture heated at 6o·c for 18 hours. Water (3mL) was adde.d and the 

mixt\:n"e. extracted v.ith ethyl at".etate (3x3 mL). The combined organic extracts \vere dried over 

sodiwn sulfate, filtered, concentrated and Purified by SGC {O-lOOo/11 EtOAcJHexanes) to afford 

ethyl 2~{4-{4,7..Jimethy!naphthalen-1 ·yl)-4H-1.2,4-triazol--3-ylthio)acetate as a clear oil (0.231 g, 

86°/o). 
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(00330) Step B: Lithium hydroxide solution (IM aqueous, 0.88mL, 0.488 mmol) was added to a solution of 

4 ethyl 2-(4-{4,7-dimethy!Mpbthalen-l-yl)-4H-1,2,4-triazol-3-yltbio)acetate (0.15 g, 044 mmol) in 

THF/ethanol/water ( l: 1: l, 7mL} and the mixture stirred for 2h at room temperature. The crude 

reaction mixture was then concentrated. acidified with HCl (lM, 3mL) and ex.t:racted with ethyl 

acetate (3,;.SmL). The combined organics extra<:tt were concentrated to afford 2-(4-(4,7-

dimethylnaphthalen-l-yl}-4H-1,2,4-triazol-3-ylthlo)acetic acid as an off-white solid (0.129 g, 94°/.,). 

Example 3: 2-(5-Brom6-4-(4-cyclopropylnaphtb.aleu-1-yl}4B-1.l.4-trlazel-3--}1thio)-l­

methylpropaaoic acid 

1 MUOH 

-rHF/~OH 

1&03311 Step A: 3-Bromo-propionic acid eth)'1 ester (15& µL, 224 mg; 1.239 mmol) was added to a solution 

of l-Amino-4-(4-<yclopropyl-napblhalen-1-yl)-4H-[l,2,4]triazole-3-tbiol (0.35 g, 1239 mmol) in 

DMF (2.SmL), The resulting mixture \Vas heated to 6o·c for 20 hours. The reaction mixture \.Vll.S 

concentrated and sonicated with ethyl ether several times, decanting the ethyl ether layer. Tbe 

resulting light yellow oil was placed on high voouum to afford crude ethyl 3-(5-amino-4-(4-

cyclopropylnapbd:ialen-1-yl)-4H-1.2,4-triazol-3-·ylthio)propanoate as a light brown oily foam which 

was used directly in the next step (0.409 g, 87l}0). 

1003321 Step B: 3-(5-Amino-4-(4-cyclopropylnapbtbalen-1-yl)-4H-l ,2,4-triazol-3-yltbio )propanoate, (200 

mg 0.523 mmol), sodium oitrite (361 mg, l.233 mmol IO eq.) and bcnzy!triethylammonium 

bromide (427 mg, 1.570 mmol, 3 eq.) were suspend~ in bromoform (3 mL) and stirred at room 

temperature for -30 min. Dicbloroacetic acid was then added (86 µL, 135 mg; 1.047 mmol, 2 eq.), 

and the mixture stirred at room temperature overnight, covering the fla:slc with foil to keep light out. 

Water v.'a!i added (SmL) and stirring cootinued for a further 30 min. The reaction mixtutt was then 

transferred to a sep. fimnel and additional \\'8.ter and dichloromethane were added. The organic 

layer was collected and the aqueous layer washed with dichloromethane (2x). The combined 

organic ex.tracts were dried over sodium sulfate, filtered, concentrated and purified by flash column 

chromatography (6:4 He.unes/Ethyl acetate) to give ethyl 3-(5-bromo-4-(4-cyclopropylnaphthalen­

I-yl)-4H-l,2,4-triazol-3-ylthio)propanoate as a light bro'WO oil (111 mg. 47 .6%). 

(00333} Step C: Aqueous lithium hydroxide solution (lM, 437 µL, 0.437 mmol, 3 eq.) was added to a 

solution of ethyl 3--(5-bromo+{ 4-<:yclopropyinaphthalen-l-yl)-4H-l ,2,4-uia?..ol-3· 
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ylthio)propanoate (65 mg, 0.146rnmol)in1HF (I.5mL) and methanol (lmL). The mixture was 
stirred at room temperature for-2 hoW"S, and HCl (lN, 584 µ.L, 0.584 mmol, 4 eq.) added. The 

mixture was concentrated. a little water added, sonicatod and the off--wbite solids isolated by 

filtration. The isolated material was placed into small amount of methanol, sonicated again, and 

then filtered to give 5-bromo-4-(4-cyclopropylnapbthalen-l-yl)4H· 1,2,4-triszole-3-thiol a"> an off­

white solid (39 mg. 780,'0). 

1003341 Step D: A solution of 5-bromo-4-(4-cyclopropylnaphthalen-l-yl)-4H-l.2,4-triazole-3-thiol (50 mg, 

0.144 mmol), ethyl 2-bromo-2-methylpropanoate (22 µL. 0.144 mmol) and diisopropylethylamine 

(76 µL, 0.433 mmol) in DMF (I m.L} was heated to 60·c for 20 hours. The mixture '\\7!5 then 

concentrated, sotricated in ethyl e1her until fully dissolved, and \\'8.Shed with JN HCI. The mixture 

wa.s extracted with diethyl ether (2x5 mL), and the combined organic extracts drie.d over sodium 

sulfate, filiered, and concentraled to provide ethyl 2-(5-bromo-4-(4-cyclopropylnaph!halen-1-yl)-

4H-l,2,4-triazol-3-ylthio)-2-methyipropa:Jloat.e as a brown oil (60 mg, 91 %). 

[003351 Step E: Lithium hydroxide solution (lM aqueous, 358µ.L, 0.358 mmol, 3eq) vva" added to a solul.ion 

of ethyl 2 -( 5 ·bromo-4-( 4-cyclopropylnaphthalcn· l -yl)-4H- l ,2,4-triazol-3-ylthio )-2-

methylpropanoate (55 mg, 0.119 mmol) in THF (lmL) and methanol (0.5m.L), and the mixture 

stirred for 2hours at room temperature. Tbe crude maction mixture was then concentrated, acidified 

wit.h HCI (1N) and sonicated to break up !talids. Filtration gave 2-(5-bromo4-(4-

cyclopropylnaphthalen-l-yl)-4H-l,2,4-oiazol-3-ylthio)-2-methylpropanoic acid as an off-white 

solid (39 mg, 76%). 

Example 4: 2-(5-{d!Duorometllyl)-4-(4-e<bylnaphthalen-1-yl)-4H-1,2,4-trlazol-3-ylthio)acetic acid 

N-N OH 

CF~H...l(N)\.._S~ 

~ 
(00336] Step k Triethylamine (0.11 mL, 0.786 mmol) and ethyl 2-bromoacetate (80 µL, 0.72 mmol) were 

added to a stirred sohrtion of 5-{difluorometh;i.}-4-(4-ethyb1Bphthalen-l-yl)-4H-l .2,4-triazole-3-

tbiol (0.2 g. 0.655 mmol) in dkhloromethane (2.6 mL). The resulting mixnrre was stirred for 2h. 

The crude reaction mixture was purified by SGC (0-50o/o EtOAc.IHexanes) to afford ethyl 2-{S-

( difiuoromethyl)-4-(4-ethylmipbthnlen-[ -yl)-4H- l.2,4-ttiazol-3-ylthio)aeetate as an off-white solid 

(0.246g, 96%:1). 

(00337] Step B: Lithium hydroxide solution (lM aqueous, 0.77mL, 0.77mmol} was added to a solution of 

ethyl 2-(5-(ditluoromethyl)-4-( 4-ethylnaphthalen-1 ·yl)-4H· l ,2,4-oiazol-3-ylthio )acetate (0.15 g, 

0.38 mmol) in TIIF/water (3:1, 1.5 mL) and the mixture s1irred for Sh at room temperature. The 

crude reaction mixture was then concentrated and acidified with HCI (lN, 3ml.) and extracted with 

ethyl acetate (3x2 m.L). The combined organic extracts were CODCCJltrated to afford 2-{$-

( difluoromethyl}4-{ 4-ethylnaphtha1en· l -yl}-4H-l ,2,4-triazol-3-ylthio )acetic acid as an off-white 

foam(0.136 g,99%). 
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Enmple S: 2-(5-amtao-4-{4-cyclopropylnaphthalen-1-yl)-4B-t,l,4-t:ria..zol-3-yltblo)-2-metbylpropanok: 

add 

N-N >y 
_.!( >-- OH 

~ ~o 
I~ DMF 

(00338) Step A: Ethyl 2-bromo-2-methylprope.noate (184 µL, 1.239 mmol) was added to a solution of 5-

amino-4-(4-cyclopropyinaphthalen-1-yl)-4H-1,2,4-triazole-3-thiol (0.35 g, 1.239 mmol) in Dill 

(2.SmL) and heated at 6-0 .. C for 20 hours after which time a few crystals of potassium iodide were 

added and the mixture heated at 70°C for a further 24h. The ~ture was then increased to 

90°C and the mixture heated for an additiooal 6 days. The mixture was allowed to cool to room 

temperature, concentrated and dissolved iD dlcbloromethane. Triethylnmine and wate:r 'Wel'C added 

aod the laycn separated. The aqueous layer was extracted with dichloromethanc (2x)and the 

combined organic extraet.S dried over NaSO,, filtered, concentrated and purified by column 

chromaklgraphy (ethy1 acetate) to afford ethyl 2-(S..arnino-4-{4-cyclopropylnaphthalen-l-yl)-4H­

l.2,4-t:riazol-3-ylthio)-2·methylpropanoate as a tan solid (0.134 g, 27'}"0). 

1003391 Step B: Lithium hydroxide solution (IM aqueous., 0.757mL, 0.757mmol} was added to a solution of 

ethyl 2-( 5-amino-4-( 4-cyclopropylnaphthalen- l -yl}-4 H-1,2,4-triazol-3-yltbio )-2-methylpropanoate 

(100 mg, 0.252mmol)in11iF (2mL) and methanol (lmL) and lhemixture stirred at room 

temperature for 20h. The crude reaction mixture was acidified with HCl (lN, lmL) and sonicated to 

break up the solids, which were then isolated by filtration to give 2-(5-amino-4-{4-­

cyclopropylnaphthalen·l·yl)-4H·l,2,4-triazol-3-ylthio)-2-methylpropanoic acid as a v.rhite solid (69 

mg, 74%). 

E;unple 6: 2-{5-{fluoromethyl)-4-( 4-methyl-!5,6. 7,8-tetrahydrooapbdl alen-t-yl}4B-1,2.4--tria.zol-3-

yltbio )aeetic acid 

N-N 
F....__)!__ )\.-... 

¢0 
100340} Step A:. Triethylamine (0.087ml, 0.623 mmoJ) and ethyl 2-bromoacetate (63µ.L, 0.571mm.ol) were 

added to a solution of 5-{fluoromethyl)-4-(4-methyl-5,6,7,8-tetrahydronaphthalen-l-yl)-1H-l ,2,4-

triazole-3-thiol (0.144 g, 0.519 mmol) in dichloromethane (2.1 mL) and stirred at room temperawre 

for 2 hours. The crude reaction mixture was purified by SGC (0-IOO•io EtOAc/Hexanes) to afford 

ethyl 2-( 5-( iluoromethyl)-4-( 4-methyl-5, 6, 7 ,8 -tetrahydronaph!halen- l -yl)-4H- l ,2, 4-uiw-3-

yltbio )acetate as an off-white solid (0.168g, 896"/o). 
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{00341) Step B: Lithium hydroxide solution (IM aqueous, 0.59 mL, 0.59 mmol) is added to a solution of 

ethyl 2-(5-{ fiuoromethyl)-4-( 4-methyl-5 ,6, 7 ,8-tetrahydrollllJlbthalen-1-y!)-4 H-1,2,4-triazol-3-

ylthio )acetate {107 mg, Q.294 mmol) in THF/v~:ater (3/1, 1.2mL) and the mixture stirred at room 

temperature for I 8h. The crude reaction mixture is concentrated, acidified with HCI (lN, 3mL) and 

extracted with ethyl acetate (3k3 mL). The combined organic extraclS are dried over sodium sulfate, 

filtered and concentrated to afford 2-(5-(tluoromethyl)-4-(4-methyl-5,6,7 .8-tetrahydronaphth.alen-1-

yl}4H-1,2,4-triazol·3-ylthio )acetic acid. 

Eumple 7: tm-Butyl 2-{5-bromo-4-{4-cyclopropylnaphthalen-l-yl)-4H-l,2,4-triazo!-3-ylthlo)-2-

methytpropanoate 

(00342) A solution of 5-bromo4~ 4-cyclopropylnapbtbalen~ l-yl)-4H- l ,2,4-triazole-3-thiol (prepared as 

described above; 500 mg, 1.444 mmol) and terl-butyl 2-bromo-2-methylpropanoate (270 µL, 1.444 

mmol) and diisopropylcthylamine (755 µL, 4.332 mmol) in DMF (3 mL} was heated at 60"'C for 20 

hours. The n:rixhU"e was then concentrated, diethyl ether ( 1 S mL) \\'RS added and the mixture was 

sonic.a.led until all !i-olids dis..'tOlved. The solution '\\'BS then washed 'With HCI with (IN, 10 mL) and 

extracted with diethyl ether (2x.15 mL). The combined organic extracts were dried over sodium 

sulfate, filtered, and concentrated to afford tert-butyl 2-( 5-bromo-4..(4-cyclopropylnapbthalen- l -y!)-

4H- l ,2,4-triazol-3-ylthio)-2-methylpropanoate as a light brown foam (532 mg, 75o/<1 yield). 

Examole 8: 2-{S..bromo-4-(4-cyclopropylnapbthalen-1-yl}4H-l,li4-triazol-3-yltbio)acetic acid 

(00343) Sodium hydroxide solution (21\-1 aqueous, 33.7mL, 67mmol, 2eq) was added to a suspension of2-

( 5-bromo-4-{ 4<yclopropyln.aphthalen-1-yl)-4Tl- l ,.2,4-triazol-3-ylthio )-N-(2-ehloro-4-

sulfamoyipbeoyl )acetamide (prepared by previously published procedures; 20g, 34mmol) in ethanol 

(200mL) and the mixmre heated at reflux for 4 hours. Charcoal (1 Og) v.-as added, the mixture stirred 

at room temperature for 12 hours and the charcoal removed by filtration. The charcoal was washed 

several times-with ethanol and the filtrate then concentrated, Water (:!OOmL) was added and then 

concentrated to approx. one third volume, to remove all ethanol. Water (200mL) and ethyl acetate 

(250mL) were adde4 the mixture stirred vigorously for 15 imrui and the organic layer removed. 

The aqueous layer was cooled to O"'C and acidified by treatment with HCl {IN) resulting in the 
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formation of a cloudy oily pre\:ipitate. The mixture was extracted with ethyl acetate (3x} and the 

combined organic extracts dried over sodium sulfate aod concentrated to give 2-(5-bromo-4-{4-

cyclopropylnaphthalcn-1-yl)-4H-l,2,4-triazol-3-ylthio)acetic acid as an off white: solid (l l.2g, 

82°/o). 

Example 9: 2·(4-(4-Cyclopropylnaphthalen·l-yl}-5-{triftuoromethyl)-4H-1,2,4-triaml-3-ylthlo)-2-

methylpropanoic add 

(00344] Step A: Ethyl 2·bromo·2·methylpropanoale (89µL, 0.596 mmol) and diiBOpropylethylamine (0.31 

mL, 1.789 mmol) were added to a solution of 4-(4-cyclopropylnaphthalen-l·yl)·5· 

(trifluoromethyl)4H·l,2,4-ttiazole-3-thiol (0.2g, 0.596 mmol) in DMF (1.2 mL) and the mixtw:e 

heated at 60"C for 20 hours. The mixture was concentrated. acidified with HCl (lM aqueous, Z mL) 

and extracted with ethyl acetate {3x3 mL). The combined organic extracts were dried over sodium 

sulfate, concentm1ed and purified hy column chromatography (0-25o/o EtOAc/hexanes) to provide 

ethyl 2 -(4-( 4-<:yclopropylnaphtlmlen-J -yl)-5·( triflumomethyl)-4H -l ;2, 4-triazol· 3· ylthio )· 2 • 

methylpropanoate as a clear oil (0.1 g, 37%1). 

(003451 Step B: Lithium hydroxide solution (1M aqueous, 0.67 ml.., 0.67 mmol) was added to a solution of 

ethyl 2-( 4·( 4-cyclopropylnaphthalen- l ·yl)-5-(trifluoromcthyl)-4H -1.2,4-triazol-3-ylthto )-2 • 

methylpropanoate (O. lg, 0.22 mmol) in THF (0.88 mL) and the mixture stirred at room temperature 

for I Sh. The crude reaction mixture was concenttated; water (l 00 mL) added and then washed with 

ethyl acdate (2x 40 mL). The aqueous layer~ acidified withHCl (lN aqueous, JO mL) and 

exrracted with ethyl acetate (30 mL). The combined organic extracui were dried over sodium sulfate 

and <oncentrated to afford 2-(4-(4-cyclopropylnapbthalen· l·yl)-5-(trifluorometbyl)-4H·l ,2,4-

triazol-3-ylthio)-2-methylpropanoic acid as an off-white solid (49 mg, 53%). 

Epmple IO: 1-(5-Bromo-4-{4--cycl.opropylnaphthalen-l-ylHB-ltl,4-triazoi..s.. 

ylthio)cydobutanecarboxyHc acid 

N-N ~ --lz J>-_ OH 

&~o 
x~ 

((10346] Step A:. A solution of5-bromo-4-{4~cyclopropylnaphthalen-l-y1)4H-l,2,4-triazole-3-thiol (100 mg, 

0.289 mmol), ethyl 1-bromocyc-lobutanecarboxylate (47 µL, 0.289 mmol) and 

diisopropy!ethy!amine (151 µL, 0.866 mmol) in DMF (1 ml) was heated at 60"C for 4 days. After 

cooling to room temperature, the mixture was concentrated and partitioned between 
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dicWoromethane (IS mL) and HCl (IN aqueous, 1$ mL). The aqueous layer was extracted with 

dichlorome1hane (2x 15 mL) and the combined organic exuacts dried over sodium sulfate, 

concentrated and purified by column chromatography (40o/I) EtOAclbexanes) to provide ethyl J-{S­

bromo-4-( 4-cyclopropylnaphthalen-1-yl)-4H-I ,2 ,4-triazol-J-ylthio )cycloburanecari>oxylau: as a 

light yellow sticky foam (75 mg, 55% yield). 

(00347} Step B: Lithium hydroxide solution (IM aqueous, 0.387 ml., 0.3&7 mmol, 3eq) wa.~ added to a 

solution of ethyl l -(5-brom<>-4-(4-cyclopropylnaphthalen- l -yl}-4H-l ,2,4-ttiazol-3-

ylthio )cyclobutanecarboxylate (61 mg, 0.129 mmol) in THF/methanol (211, 3mL) and the mixture 

stirred at room temperature for l&h. The mixture was acidified with HCL (lN aqueous, 0.645 ml, 

0.645mmol, 5 eq), concentrated,. \\1ater (lOmL) added and e>..tracted with diethyl ether (2x15 mL}. 

The combined organic extracts were dried over calciwn chloride and concentrated to give 1-(5-

bromo-4-( 4-cyclopropylnaphthaJen- l -yl }-4H- l ,2, 4-triazol-3-ylthio )cyclobutauecarboxylic acid as 

an off-whlte solid (43 mg, 75%). 

E1ample 11 

{003431 Several compounds of formula (I) ~ prepared accordi.ng to the protocols described in the 

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

ll Biological Evaluan·on 

Examplt 12: Uric Acid Uptake • .Way 

[00349) Creation of Stable Cell Lines Expressing hURATl Transporter: Full~length bum.an URATl gene 

(SLC22A12) was subcloned from pla.~mid pCMV6-XL5 (Origene) into eukaryotic expression 

plasmid pCMV6/Neo (Origene) using Not I restriction sites. Gene sequencing con.firmed the 

sequence ofhURATl as outlined in Genbank (Accession #Nlvf_l44585.2). HEK.293 human 

embryonic kidney celJs (ATCC# CRL-1573) v.•ere propagated in EMEM tissue culture mediun1 as 

d~ed by ATCC in an atmosphere of 5% C02 and 95% air. Transfections of HEK.293 cells with 

the pCMV61Neo/UR.A Tl construct were performed using L2000 transfection reagent (lnvitrogen) 

as descnbed by the manufacturer. After 24h the transfected cells were split into I 0 cm tissue culture 

plates and grown for 1 day aftet which the medium was replaced with frosh growth medium 

containing G4 l 8 (Gibco) at 0.5 mg/ml firw.l concentration. Drug-resistant colonies were selected 

after approximately 8 days and then tested for l"C-uric acid transport activity. 1be HEK293/urat1 

cells are plated on Po1y-D-Lysine Coated 96-well Plates at a density of75,000 cells per well. 

(00350) Cells 'Nefe grown overnight (20~26 hours) at 31"'C in an incubator. Plates were allowed to come to 

room temperature and media was washed out with one wash of250 µl of Wash Buffer (125mM. Na 

Gluconate, 10 mM Hepes ph 7 .3). Compound or vehicle was added in assay buffer ..-.1th Cl4 Uric 

Acid for a final concentration of 40µM Uric Acid with a specific activity of 54 mCi'mmol. Assay 

Buffer was 125mM Sodrum Gluoonate, 4.8mM Potassium Gluconate, l .2 mM Potassium 

phosphate, monobasic, l .2mM magnesium sulfate, l .3mM: Ca Gluconate, 5.6mM Glucose, 25mM 

HEPES, pH 7.3. Plates were incubated at room temperature for 10 minutes then washed 3 times 
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'\,\;i.th 50µ! Wash Buffer and 3 times with 250µ1 Vi'ash Buffer. Microscint 20 Scintillation Fluid was 

added and plates were incubated overnight at 45°C to equilibrate. Plates were then read on the 

T~ount Plate Reader and an ECSO value generated. (See Enomoto et al, Nature, 2002, 4 I 7, 447 ~ 

451 and Anzai et al, J. Biol. Chem., 2004, 279, 45942-45950.) 

[00351] Compounds of formula (I), prepared as described above :in examples t~l l, were examined 

according l-0 the procedure described above and ECsa- values generated. The table below 

Ef 

lA 

IB 

2A 

2B 

3A 

3B 

summarizes the activity of the compounds in the Uric Acid Uptake Assay, wherein A represents an 

ECS(I from 1 nM to lµM; B represents an EC,!) fromlµM. to 30µM; and C represents an ECso greater 

than 30µM. (NJ A means data not available}. 

i 
Structa.re iNMR Cbemlcal Sblfli MS 

--~ 
l HNMR (400 MHz, CHLOROFORM-d)o ppm l.33 (' J=7.l5 

.~. jHz, 3 H) l.64 - l.93 (m, 4 H) 2.25 (s, 3 H) 2.3 l (s, 3 H) 2.52 - Mass found: '¢o 0 I 
!2.68 (m, 3 H) 2.76 - 2.87 (m, l H) 4.29 (q, J~7.26 Hz, 2 H) 4.35 - 414.05 (M+I) 

14.59 (m, 2 H) i.30 (s, I H) 

... Off l'HNMR(40<!MHz,DMSO.J5)oppm l.5l -l.65(m, I H) 1.65 -
F~~N'j;...._s--( 1.83 (m, 311) 2.21 (s, 3 H) 2.24 (s, 3 H) 234 - 2.47 (m, I H) 2.60 Mass found: 

~o (' J~S.91 Hz, 2 I!) 2.80 · 2.93 (m. l H) 4.38 - 4.56 (m, 2 H) 7.Q7 386.04 (M+ !) 

(s, 1 H) 12.97 (br. s., I H) 

t'.l ----(()..../ "H NMR (400 MHz, DMSO-d,) S ppm l.18 (t, 3 H) 2.45 (s, 3 H) 

&Yo 2.75 (s, 3 H) 4.03 · 4.15 (m, 4 H) 6.99 (s, l H) 7.45 - 7.53 (m, 2 Mass found: 

H)7.56 (dd, J•8.7!, 1.66 Hz, 1 H) 8.11 (d, J•8.50 Hz, l H) 8.90 342.04 (M+!) 

I (s, l H) 

Q-,----(°" ''H NMR (400 MHz, DMSO-d,) o ppm 2.45 (s, 3 H) 2.75 (s, 3 H) 

4.03 (d, J•3.32 Hz, 2 H) 7.00 (s, 1H)7.44 - 7.53 (m, 2 H) 7.56 Mass found: ¢Jo (dd,.l--8.71, l.66Hz, 1 H)8.l! (d,J"'8.71 Hz, I H)8.88 (s, l H) 314.04 (M+l) 

12.94 (br. s., l H) 

H NMR (400 MHz, DMSO.J,;) S ppm 0.80 - 0.93 (m. 2 H) 1.11 -

~' J 1.22 (m, 5 I!) 2.54 · 2.61(m,2 H) 2.70 · 2.79 (m, 2 H) 3.14- 3.23 H;'l~Ji)....s °'""'\ Mass found: 

~ 
(m, 2 H)3.98 • 4.08 (m, 211) 7.46 (d, J=7.26 Hz, I H) 7.56 (d, 

J-7.88 Hz, l H)7.69 (td,J~7.62, 1.14 Hz, l H) 7.74 · 7.82 (m, 2 
383.07 (M+l) 

H) 8.27 (hr. s .• 2 H) 8.60 (d, J=8.50 Hz, l H) 

H NMR (400 MHz, DMSO-d;J o ppm 0.80 - 0.92 (m, 2 H) 1.07 -

~~r- l.23 (m, 5 H) 2.54- 2.62 (m, 111) 2.77 (t,.l---6.84 Hz, 2 I!) 3.28 .--<, Mass found: 

~ 
(Id, J=6.89, 2.38 Hz, 2 H) 4.03 (q,.!~7.05 Hz, 2 H) 7.15 (d, 

.F8.09 Hz, I H) 7.44 (d, J=7.46 Hz, 1 I!) 7.62 - 7 .71 (m, 2 H) 
445.98 (M+I) 

7.75 (ddd, J=8.40, 6.95, 1.24 Hz, l H) 8.59 (d, l H) 
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H NMR (400 MHz, CHLOROFORM..J) o ppm 0.88 - 0.94 (m, 2 

N-N ~O_/ H) 1.18 -1.24 (m, 5 H) 1.61 (s, 3 H) 1.66 (s, 3 H) 2.42. 2.52 (m, 
~,J!..r 

I II) 4.06 · 4.14 (m, 2 H) 7.15 (d, .F8.29 Hz, I H)7.28 - 7.35 (m, Mass found: 
JD 

~ 
,A 

j I HJ 7.40 (dd, J-7.67, 0.83 Hz, I H) 7.59 (ddd, J-8.29, 6.95, l.l4 460.04 (M+I) j 

IHz, I H) 7.69 (ddd, .F8.40, 6.95, 1.24 Hz, l H) 8.58 (d, .F8.50 
i 
!Hz, I H) 

,)(l~OH 
I H NMR (400 MHz, DMSO-d6) ! ppm 0.80 - 1.00 (m, 2 H) 1.13 -

.1.23 (rn, 2 H) 1.50 (s, 3 H) 1.54 (s, 3 H) 2.55 - l.65 (rn, l H) 7.05 
Mass fowid: 

3E ~o i(d,J-+8,09 Hz, l H) 7.45 (d,J-7.67 Hz. l H) 7.59 (d,J=7.46 Hz, l A 

Ir{) 7.67 (ddd, fo-8.34, 1.00, 1.04 11z. 1 H) 1.16 (ddd,J=8.40, 1.05, 
432.00 (M+l) 

I i 1.14 Hz, l H) 8.60 (d, J=8.50 Hz, I II) 12.97 • 13.15 (m, l H) 

Fy.Jf..~}...._S~ i'H NMR (400 MHz, DMSO-d,) ! ppm 1.20 (t,J=7.15 Hz. 311) 
Mass found: I<? o 

' 4A 11.37 · 1.45 (m, 3 H) 3.23 (q, .F7.46 Hz, 2 H) 4.08 . 4.18 (m, 4 H) c 
392.05 (M+l) I 

17.06 · 7.36 (m, 2 H) 7.60 · 7.76 (m, 4 H) 8.30 (d, l H) 
i 

F~;.._S~O'M l'HNMR (400 Milz, DMSO-d6) o ppm 1.41 (l, J=i.51Hz,311) 
Mass found: I 

4B ·~ 0 
13.23 (q, J•i.60 Hz. 2 H) 4.09 (s, 2 H) 7.07 . 7.36 (m. 2 H) 7.53 - iB 
' 364.04 (M+l) I 
Ji.80 (m, 4 H) 8.29 (d, .F8.29 Hz, l H) 13.03 (br. s., l H) 
I I 

H NMR (400 MHT., CHLOROFORM..J) & ppm 0.82 - 0.96 (m, 2 I 

..,.J_)-,~ 
H) 1.10 (t, .F7.l5 Hz, l H) 1.21 (dq, fo.8.47, 1.67 Hz, 2 H) 1.50 

(s, J H) 1.53 (s, 3 H) 2.41 - 2.50 (m, l H) 3.90 (q, J=i.26 Hz, 211) Mass found: 
SA ~o 14.30 (s, 2 l!) 7.31- 7.44 (m, 31{) 7.60 (ddd,.F8.34, 7.00, 1.24 

c 
397.ll (M+l) 

Hz, l H) 7.69 (ddd, .1=8.40, 6.95, 1.24 Hz, l H) 8.57 (d, J=8.29 

Hz, l H) 

H NMR (400 Milz, DMSO-d,) 6ppm0.76 · 0.96 (m, 2 H) l.12. I 
~7~~ot; 

I 
l.21(m,2 H) 1.33 (s, 3 H) l.38 (s, 3 H) 2.56 - 2.60 (m, l H) 5.84 

Mass found: 
SB ~o (s, 2 H) 7.04 (d, J•8.29 Hz, l H) 7.35 - 7.45 (m, 2 H) 7.58 - 7.65 c 

(m, I H) 7.67 - 7.74 (m, l H) 8.56 (d, .1=8.29 Hz, l H) 12.80 (br. 
369.10 (M+I) 

&., l H) 
""-" 

HNMR(400Mllz, DMSO-d6) &ppm 1.20 (l, 3 l!) l.59-1.71 

"--1r)-,~ (m, 2 H) 1.72- 1.84 (m, 2 H) 2.08 · 2.19 (m, I H) 2.24 - 2.36 (m, 
Mass found: 

6A 

~ 
4 H) 2.65 · 2.72 (m, 2 H) 4.08 · 4.21(m,4 H) 5.23 (d,J~I.45 llz, B 

1 H) 5.35 (d, J-1.24 Hz, l H)7.ll (d, J=7.88 Hz, l H) 7.25 (d. 
364.11 (M+l) 

• 

J-1 88 Hz, I H) I 
I 
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0":l.+to-f 
l'HNMR (400 MHz, CHLOROFORM-d)Sppm0.88 · 0.94(m, 2 

iH) 1.17 - 1.24 (m, 2 H) 1.44 (s, 9 H) 1.61(s,JH)1.65 (s, J H) 
Mass found: 

7 

~ 
j2.42 - 2.51 (m, l H) 7.17 (d, J=?.88 Hz, l H) 7.28 - 7.42 (m, 2 H} c 
17.58 (ddd, J=8.29, 6.95, l.14 Hz, l H) 7.68 (ddd,J=8.40, 6.95, 

488.05 (M+l) 

I 
il.24 Hz, l H)8.57 (d,J-8.29Hz, I !I) 

,._,. "' j 'H NMR (400 MHz, DMSO.J,;) o ppm 0.84 - Ml (m, 2 H) l.12 -

' 
,,-JZ~~ [1.19 (m, 2 H)2.54-2.61(m,IH}3.99 (d,J=l.45 Hz, 2 H) 7.16 

Mass found: 
8 (d, J=7.88 Hz, l H) 7.44 (d, J=7.46 Hz, I H) 7.59 - 7.70 (m, 2 H) B 

17.75 (td,J=7.62, 1.14 Hz, I H) 8.59 id,J=S.50 Hz, 1H)12.94 (br. 
404.5 (M+l) 

I•·· 1 H) 

N-tt ~OH "H NMR (400 MHz, DMSO.J6) 6 ppm 0.88 -0.93 (m, 2 H) 1.15 -

r,c~ 0 1.2 l (m, 2 H) 1.60 (s, 3 H) 1.62 (s, 3 H) 2.55 - 2.64 (m, 1 H) 7.09 Mass found: 
9A A 

(d,J=8.09 Hz, l ll) 7.44 (d, J-7.05 Hz, 1 H) 7.63 - 7.73 (m, 2 H) 422.lO(M+l) 

7.73 - 7.79 (m, I H) 8.60 (d, J=8.29 Hz, I H) 13.17 (br.s., I H) 

HNMR (400 MH7., CHLOROFORM.J)Sppm 0.88-0.95 (m, 2 

.JJ-521' H) l.18 - 1.27 (m, 5 H} 1.95 • 2.20 (m, 2 H} 2.25 - 2.42 (m, 2 H) 

2.43. 2.52 (m, 1II)2.75 • 2.87 (m, 2 H) 4.11·4.18 (m, 2 H) 7.21 Mass found; 
IOA at 0 

NIA 
(d,fr8.09 Hz, I H)7.33 - 7.38 (m, I H) 738- 7.43 (m, I H) 7.61 472.0J (Mi 1) 

(ddd,r8.29, 6.95, l.14 Hz, l H) 7.70 (ddd,1=8.40, 7.05, 1.14 

Hz, I H} 8.58 (d, M.29 Hz, 1 H) 
' 

H NMR (400 MHz, MeOD) 6 ppm 0.86 • 0.94 (m, 2 H} l.17 -

,A';S-( 1.27 (m, 5 H) 1.92 - 2.04 (m, I H) 2.05 • 2.15 (m, l H) 2.15 -2.26 

(m, I H) 2.31 • 2.42 (m, I H) 2.55 (tt, J=B.37, 5.42 Hz, l H) 2.69 • Mass found: 
!OB at NIA 

2.81(m,2 H) J.64 (q,J=7.05 Hz, 2 H) 7.14 (d,J=S 09 Hz, I H) 44402 (M+l) 

' 7.45. 7.52 (m, 2 H) 7.64 (ddd, J=8.J4, 7.00, 1.24 Hz., l H) 7.73 

(ddd, rS.40, 6.95, l.24 Hz, l H) 8.65 (d, J~S.50 Hz, 1 H) 

N-N IH NMR (400 MHz, DMSO-d6) 6 ppm 1.55 - 1.86 (m. 4 H} 2.28 
~ >--~"" 
~o 

(s, l H) 2.67 (V=6.32 Hz, 211) 4.01 (d, fa-5.80 Hz, 2 HJ 7.07 (d, Mass found: 
123 B 
I 

l.1=7.88 Hz, I H) 7.20 305.05 (M+l) 

I !(d, J=S.09 Hz, I H) 8.70 (s, 1 H) 12.92 (br. s., I H) 
' 

I --~ 
'IH NMR (400 MHz, DMSO·d6) S ppm 1.19(~1=7.05 Hz, 3 H) 

~ ' I 1.53 • 1.80 (m, 4 H) 1.89 (s, 3 H} 2.1 l • 221 (m, 2 H) 2.24 (s, l Mass found: 
25 '06 B Im 2.59 -2.65 (m, 2 H} 4.06 - 4.19 (m,4 HJ 7.11 (s, I H) 8.65 (s, I 346.09 (M+I} 

IH) 
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IHNMR (400 MHz, DMSO-d6} o ppm 1.19 (t.J~7.15 Hz, 3 IO 

r;:Jl-,~0-../ 1.66 (br. s .. 2 H) 1.72-1.86 (m, 2 H) 2.28 (s, 3 H) 2.67 (t, J=J>.21 
Mass tOund: 

26 ~o Hz, 2 H) 3.99 - B 
332.12 (M+!) 

4.18(m,4H)7.07 (d,fa7.88Hz, 1H)7.20(d,fa7.88 Hz,! H) 

8.70 (s, 1 H) 

N N OH 1H NMR (400 MHz, DMSO-d,) o ppm 1.59 - 1.78 (m, 4 H) 1.89 (JI-~ 

~ 
Mass found: 

27 (s, 3 H} 2.17 (t, J~6.12 Hz, 2 H} 2.24 (s, 3 H) 2.58 - 2.65 (m, 2 H) c 
318.08 (M+l) 

4.06 (s, 2 H) 7.11 (s, 1 H) 8.64 (s, I H) 12.92 (br. s., 1 H) 

N-N OH 1H NMR (400 MHz, DMSO-d,) o ppm 1.59 - 1.82 (m. 4 H) 2.22 -
~J!.-,~ 

2.30 (m, 5 H) 2.67 (t,J=6.32 Hz, 2 H) 4.01 (d, fa5.80 Hz, 21!) Massfowld: 
28 \0 0 

c 
7.07 (d, fa7.88 Hz, l H) 7.20(d,J~8.09 Hz, l H) 8.70 (s, l H) 304.05 (M+l) 

12.92 (br. s., l H) 

_) '.l ~OH 'H NMR (300 MHz, DMSO-d6) 6 ppm 2.02 ( s, 3 H) 3.52 (rn, 2 Mass found: 
31 co 0 

c 
~ H) 7.60-7.92 (m, 3 H) 8.22 (d, l H) 8.56 (d, l H) 8.84 (d, I H} 30 l.l 0 (M-l} 

h 

_).'.l.~c.; 'H NMR (400 MHz, DMSO-d,) o ppm 1.92 (br. s., 2 H) 2.18 (s, 3 
Mass found: 

32 ~o H) 2.25 - 2.37 (m, 6 !!)7.15 (d, J~7.26 Hz, I H)7.22 (br. s., l H} c 
278.07 (M-1) 

7.35\d,fa6.84Hz, l H) 

f~ 1H NMR (400 MHz, DMS0-<16) o ppm 1.92 (s, 2 H) 2.15 (s, 3 H) Mass found: 
33 0'6 ° c 

7.58 - 7.72 (m, 3 H) 7.78 - 7.84 (m, l H) 284.00 (M+l) 

A>---.r 1H NMR (400 MHz, DMS0-<16) o ppm 1.94 (br. s., 3 H) 2.07 (s, 3 '¢ s 0 
Mass found 

36 c 
H) 2.38 (s, 3 H) 7.14 - 7.24 (m, 2 H) 7.30 (s, 11!) 278.07 (M+l) 

-~ 
H NMR (400 MHz, DMSO-d,} o ppm 2.07 (s, 3 H) 3.57 (d, 

_.f!.N)\.....S--r .J-3.11Hz,2 H) 3.80 (s, 3 H) 7.13 (!d, J~7.62, 1.14 Hz, I H) 7.30 Mass found: 
37 (Jo, o c 

I (d,J~8.29Hz, l H)7.35(dd,fa7.67, l.66Hz, l 11)7.54-7.60 280.02 (M+ l) 

(m, 1 H) 

N-N 
AN'J>.-~Qi 1H NMR (400 MHz, DMS0-<16) o ppm 1.93 (s, 6 H) 2.05 (s, 3 H) Mass found: 

38 tr c 
3.70 (br. s., 2 H) 7.28- 7.34 (m, 2 H) 7.36- 7.42 (m, I H) 278.07 (M+l) 

'H NMR (400 MHz, DMSQ-<4) &ppm 0.79 -0.95 (m;·2 H) 1.12 -

~- ~../ 1.24 (m, 5 H) 2.54 - 2.64 (m. l H) 4.01 (d, J-1 .45 Hz, 2 H) 4.07 -..,.,~ 
Mass found: 

46 ?=' 4.17 (m, 2 H) 7.48 (d,.J-7.67 Hz, 1 H) 7.53 (d,J~7.88 IIz, l H) c 
7.72 (td,fa7.62, l.14Hz, l H)7.76-7.83 (m,2 H)8.34(br.s.,2 

369.10 (M~J) 

H) 8.62 (d, fa8.29 Hz, I H) 
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H NMR (400 MHz, DMSO-d6) o ppm 0.78 - 0.92 (m, 2 H) 1.16 

H.,~}-s.--"'(°OH (dd,J=8.50, 2.07 Hz, 2 H) 2.54 -2.59 (m, I H)3.71(s,2 H) 5.75 
Mass found: 

47 ~o (s, 2 llJ 7.23 (d, J=8.09 Hz, I H) 7.38 - 7.44 (m, I H) 7.46 - 7.52 B 
l4l.Ol (M+I) 

(m, I H) 7.60 - 7.67 (m, 111) 7.72 (ddd, .!=8.40, 6.95, 1.24 Hz, I 

H) 8.56 (d,.!=8.50 Hz. l H) 

,,,-1('J--~ 
'TH NMR (400 MHz, DMSO-d6) o ppm 0.80 - 0.% (m, 2 HJ l.08 -

' 0 
1.24 (m, 5 H) 1.39 - 1.49 (m, l Hl 2.56 • 2.64 (m, 111) 4.00- 4.!l Mass found: 

48 r B 
(m, 211)4.22 (dq,J-16.35, 7.20 Hz, l H) 7.44- 7.56 (m, 2 H) l83.07 (M+l) 

7.66 - 7.82 (m, 3 HJ 8.26 (br. s., 2 H) 8.62 (d, .!=8.50 Hz, 111) 

"H NMR (400 MH'- DMSO-d6) o ppm 0.80 - 0.93 (m, 2 HJ 1.14 -

..,.-i!-""">-.,\.-('" 1.22 (m, 2 ll) 1.35(t,1=7.46 Hz, 3 H) 2.55 • 2.62 (m, I ll) 3.83 • 
Massfoun& 

49 ~o 3.99 (m, I H) 6.39 (br. s., 2 ll) 7.25 (~ .!=7.57 Hz, I HJ 7.43 (d, B 
355.07 (M+ l) 

J=?.67 Hz. I fl) 7.55 (dd . .!=7.67, 2.28 Hz. 111) 7.61 - 7.68 (m, I 

H) 7.70- 7.77 (m, l HJ 8.58 (d,1•8.50 Hz, I H) 

r~~ 'H NMR (300 Miiz, CHLOROFORM-di 8 ppm l.23 (t, 3 H) 3.20 
Mass found; 

51 '00 (q, 2 H) 4.03 (m. 2 fl) 5.01-5.43 (m, 2 H) 7.07-7.65 (m, 4 H) 8.02- B 
346.0 (M+!) 

8.22 (m, 2 fl) 

~:;..,,-...,('" 1H NMR (300 MHz. DMS0-<4) 6 ppm 2.75 (s, 3 H) 4.02 (s. 2 HJ Mass found: 
53 F Cp 0 B 

6.95-7.38 (m, I H) 7.50-8.21 (m, 5 H) 350.0(M+I) 

•yt,.';...~ 
'H NMR (300 MHz. DMSO-d6) 6 ppm L50- l.82 (m, 4 H) 2.18 Mass found: 

54 ,~o B 
- 2.35 (m, 4 H) 2.64 (s, 3 H) 7.02 ·· 7.71 (m, 4 H) 353.l (M+!) 

H NMR (400 Miiz, M.OD) Ii ppm 0.85 -0.94 (m, 2 H) Ll6-

'y~r-(" L26 (m, 2 H) 2.02 (s, I HJ 2.48 • 2.59 (m, I HJ 4.06 (br. s., 2 H) 
Mass found: 

56 6. 70 • 7 .03 (m. I H) 7 .22 ( d, J=8.29 Hz, I H) 7 .45 (d,J=7.46 Hz, B 

l H)7.54 - 7.66 (m, 2 fl) 7.68 - 7.75 (m, l H) 8.63 (d, .!=8.50 Hz, 
376.06 (M• I) 

l H) 

--·~ 
"H NMR (400 MHz, DMS0-<4) 6 ppm l.20 (t. 3 HJ 2.16 (s, 3 H) 

Y?- . 2.77 (s, 3 HJ 4.10- 4.26 (m, 4 H) 7.00 (d, .!=7.88 Hz. I H) 7.08 - Mass found: 
61 F~ c 

7.38 (m, l H) 7.54 (s, I H) 7.58 -7.72 (m, 2 H) 8.H - 8.20 (m, I 392.05 (M•l) 

H) 

'Y.~..--t" 
"H NMR (400 MHz. DMS0-<4) o ppm 2.15 (s, 3 H) 2.76 (s, 3 H) 

4.02 - 4.20 (m, 2 H) 7.00 (d, J=7.88 Hz, l H) 7.09 - 7 .37 (m, l H} Mass found: 
62 ''*' 0 B 

7.54 (s, l H) 7.58 • 7.71 (m. 2 H) 8.16 (d, J~7.67 Hz, I H) B.03 364.04 (M•!) 

(br. s., I II) 
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_..('..°')._ O< 11! NMR (300 MHz, DMSO-<io) o ppm 4.04 (s. 2 H) 7. 19 (d, l H) f",C N s---( Mass found: 
64 Co 0 

B 
6.95- 7.38 (m, l H) 7.50- 8.21(m,5 H) 353.9 (M+l) 

r,)L ,,_; H NMR (400 MHz, DMS0-d6)0 ppm L17 - 1.25 (m, 3 H) l.60 -
,,.A:. .,..,, l.72 (m,2 H) l.78 (quJn,.r-6.J2Hz, 2 H) 2.05 -2.16 (m, 1 II) Ma8R found: 

66 ¢Jo B 
228 • 2.40 (m, 4 H) 2.69 (t, .1=6.32 Hz. 2 H) 4.12 -4.29 (m, 411) 400.08 (M+l) 

7 .22 • 7.30 (m, 2 H) 

e;l_"" ''HNMR(400MHz, DMSQ-do) o ppm l.60- l.72(m, 2 H) 1.78 
\I --(Q"" "<D 0 

(quin . .1=6.01Hz,2 H) 2.10 (dt,J=l6.74. 5.93 Hz. l H) 2.26 - Mass found: 
67 A 

2.40 (m, 4 H) 2.69 (t,J~.22 Hz, 2 H) 4.08 - 423 (m. 2 H) 7.21 - 372.01 (M+ !) 

7.29 (m, 2 H) 13.09 (br. s., l H) 

''H NMR (400 MHz, DMSO-d6) o ppm 0.84 - 0.91 (m, 2 H) 1.12 • 

&~7~~ 1.19 (m, 2 H) 2.53 • 2.61 (m, l H) 3.64 (s, 3 II) 4.06 (d.J=3. 73 
Mass found: 

69 

~ 
Hz, 2 H)7.l 5 (d, J•8.09 Hz, 1 II) 7.45 (d, J-7.67 Hz, 111) 7.61 · B 

7.71 im, 2 H) 7.75 (td, J=7.62, Ll4 Hz, ! II) 8.59(d,1-8.29 Hz, 
418.2 (M+l) 

I H) 

,_,. OH 

..-A:..J\-.,'\( 111 NMR(300 MHz, DMSO-d.) &ppm 2.78 (s, 3 II) 3.84 (s, 2 H) Mass found: 
70 ¢o 0 

B 
7.12 (d, l H) 7.52 - 7.78 (m, 4 H) 8.2! (d, 2 H) 377.8 (M+l) 

"H NMR (400 MHz, CHLOROFORM-d) Sppm 1.48 (t, .1=7.46 

&fJ:..lir( Hz, 3 II) 3.24(q,1=7.60 Hz, 2 H) l. 76 (s, 3 H) 4.08 (d, .1=6.43 
Mass found 

73 ~o Hz, 2 H) 7.25- 7.28 (m, l H) 7.39. 7.44 (m, l H) 7.50 (d, .1=7.46 A 

Hz. l II) 7.60 (ddd,J=8.29, 6.95, 1.14 Hz. l II) 7.64. 7.70 (m, l 
405.95 (M+l) 

II) 8.21 (d, .1=8.29 Hz, l H) 

._,. OH 
111 Nt.ffi (400 MHz, DMSO-d,) oppm 1.40 (t,1=7.57 Hz, 311) 

··-;t~ Mass found: 
74 3.22 (q, .1=7.46 Hz, 2 II) 4.01 (d, l=l.66 Hz, 2 H) 7.17 (d, J=8.09 A 

Hz, l H) 7.58 - 7.77 (m, 4 H) 8.30 id, .1=8.50 Hz, l H) 
391.92 (M+l) 

~· ...--(_/ 
H NMR (400 MHz, DMSO-d6) oppm 0.81 -0.93 (m, i H) L 10-

~~ 
1.24 (m, 5 H) 2.58 (tt,.1=8.42, 5.47 Hz, l ll) 3.98 -4.16 (m, 4 H) 

Mass found: 
76 7.17 (d, J•8.09 Hz, l ll) 7.46 (d,1=7.46 Hz, l II) 7.62 - 7.72 (m, A 

2 H) 7.77 (ddd,.1=8.34, 7.00, 1.24 Hz, I H) 8.61 (d,J-8.29 Hz, I 
431.96 (M+l) 

H) 

,._..{ .... J\-.s~11°" H NMR (400 MHz, MeOD) Sppm 0.83 -0.91 (m, 2 H) 1.16-

78 ~o~ l.24 (m, 2 H) 2.02 (s, 2 HJ 2.43 - 2.55 (m, l H) 3.83 (s, 3 H) 6.47 Mass found: 
B 

(d,J-2.49 Hz, I II) 7.29(d,1=7.67 Hz, l H) 7.35(dd,1=9.33, 433.96 (M+I) 

2.49 H;, l H) 7.4& (d, .!=7 .67 Hz, l HJ 853 (d, J-9.33 Hz, 111) 
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--~ 
l'H NMR (400 MHz, M<OD) opprn 1.45 (t,J-7.46 Hz, 311) 3.22 

B·~o, (q, J=7.60 Hz, 211) 3.83 (s. 3 I!) 3.89 • 4.14 (m, 2 H) 6.49 (d, Mass found: 
82 

J=2.49 Hz, I H) 7.33 (dd_./=9.33, 2.49 Hz, I H) 7.38 • 7.46 (m, I 421.95 (M+!) 

II) 7.47 • 7 .54 (m, I H) 8.20 (d, J"'9.33 Hz, I HJ 

H NMR (400 MHz. CHLOROFORM-d) i ppm 0.85 • 0.96 (m, 2 
..... ~o-1 H) 1.16 - 1.31 (m, 5 H) 1.54. 1.71 (m, 3 H) 2.47 (tt, J=8.50, 5.49 

&~ Mass found: 
85 Hz, I H) 4.09 • 4.23 (m, 2 II) 4.53 (qd, ./=7.22, 4.66 Hz, I I!) 7.24 

(t,.T-7.15 Hz, I H) 7.32 • 7.43 (m, 211) 7.57 • 7.65 (m, I II) 7.66 
446.00 (M+ I) 

- 7.74 (m, 111) 8.54. 8.61 (m, I H) 

0";:'.l.~°" 
H NMR (400 MHz, CHLOROFORM-d) i ppm 0.88 - 0.96 (m, 2 

II) 1.19- !.26(m, 2H) 1.51·l.62(m,311)2.48(tt,.1=8.47,5.42 
Mass found: 

86 ~o Hz, I H)4.35 (dq, ./=14.67, 7.27 Hz, I H) 7.23 (dd, J=l l.20, 8.29 

Hz, I H) 7.35 • 7.44 (m, 2 II) 7.64 (m, J=8.40, 6.95, 1.45, 1.45 
417.97 (M+l) 

Hz, I H) 7.69 • 7.77 (m, I HJ 8.60 (dd, .1=8.29, 5.60 Hz, I I!) 

'H NMR(400 MHz, DMSO-d.) I\ ppm 0.87 • 0.94 (m, 2 H) 1.15 -

&~.-r 1.21(m,2 II) 1.41(s,9 HJ 2.55 • 2.63 (m, I H) 333 (d,.1=2.70 
Mass found: 

88 Hz, 2 H) 7.18 (d, J=8.09 Hz. I H) 7.47 (d, .r-7.67 Hz, I H) 7.66 

(d,J=7.67 Hz, I H)7.68 • 7.72 (m, I H)7.78 (ddd, ,P8.40, 6.95, 
460.01 (M+I) 

1.24 Hz, I HJ 8.62 (d, J=8.5-0 Hz, 1 I!) 

I 'HNMR (400 MHz, CHLOROFORM-d) 6 ppm 1.22 (l,J~7.15 

~Jt)-)!.(J 
Hz, 3 H) 1.50 (t,./=7.46 Hz, 3 H) 1.62 (s, 3 HJ 1.66 (s, 3 H) 3.25 

(q, J=7.53 Hz, 2 II) 4.06. 4.14 (m. 2 H) 7.16 (d, J=8.50 Hz, 1 HJ Mass found: 
89 ~o 7.36 (d,J=7.67 Hz, 1 H) 7.5-0 (d, J=7.46 Hz, 1 H) 7.57 (ddd, 448.02 (M+ 1) 

~8.34, 7.00, 1.04 Hz, I H) 7.66 (ddd, J=8.45, 7.00, 1.35 Hz, I H) 

8.21 (d,J=B.5-0 Hz, 1 I!) 

.... xr l'H NMR (400 MHz, DMSO-d6)0 ppm 1.l7 -1.44 (m, 3 H) 1.50 

''~o (s, 3 H) 1.54 (s, 3 II) 3.22 (qd,.r-7.43, 4.D4 Hz, 2 H) 7.04 (d, Mass found: 
90 

.r-7.67 llz, I II) 7.58 -1.67 (m, 3 I!) 7.68 · 7.75 (m, 1 H) 8.29 (d, 419.99(M+l) 

./=8.29 Hz, I H) 13.09 (bi-. s., 1 HJ 

t"rpmpJe 13: In vitro metabolic stabWty 

(00352] In vi.rro metabolic stability was assessed in rat and bum.an liver microsomes (RIMIHLM). The 
incubation mixer contained the follo~g: luM test compound, l mgimL HLM!RLM, l O-Om.\1 

potassium phosphate buffer at pH 7.4, lmM NADPH and 5mM MgC11. This mixture was 

preincubated for 3 min before the 30 minute incubation at 3 7° C. The reaction was initiated with the 
addition ofNADPH and terminated by the addition of equal volume of acetonitrile witb internal 

standard. Incubation samples \11ithout NADPH were used as control samples. After vortexing and 

centrifugation, the supernatant ~-as injected onto LC-MS!MS fur quantitation. 
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(00353( The cooipound prepared in example 3E above, (2-(5-bromo-4-(4-cyclopropylnaphthalen-l-yl)-4H­

l,2,4-triazo!-3-ylthio}-2-methylpropanoic acid) was examined according to this procedwe and the 

results shown in the table belo\\'. 

Compound 
Liver Microsome Stability 

o/o Remainini:i: 
Exa~le3E Human R.at 

'I \ 
N-N y 

ar-"'N)..._s 
a r l '1 97:!:2% 98 ± 0.1% 

A 
Example 14: Methyl 2-(5-bromo-4-(4-cyclopropyblaphthalen-l-yl)-4H-1,2,4-trlaza~3--ylthlo)aeetate 

N-N 

H,N,l(N)\_S&°"' 

"' 
NaHO<,, C~CCOzH ... .-

[003541 Cyclopropylmagnesium bromide ( l50mL, O.SM in tetrabydrofuran) was slowly added to a solution 

of l-bromonapbthalene (lOg, 50mmol) and [l ,l-bis(dipbenylpbosphino )propane) dichloro nickel 

(ll) in tetrabydrofuran ( lOmL) stirred at O"'C, and the reaction mixture stitred at room temperature 

for 16 hours. The solvent was removed under reduced pressure and ethyl acetate and aqueous 

ammonium chloride were added. After extraction, the organic layer was dried over sodium sulfate, 

fillered and concentrated under reduced pressure. The residue was purified by silica gel 

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

l -CyclopropyJ-4-rritn'maphthalene 

{00355) Sodium nitrite (30mL) was slowly added (over 2 holl?'8) to l-cyclopropylnaphtha1ene (6.4g, 

38mmol) stirred at O"'C. The reaction mixtUie was stirred at O"'C for an extra 30 min and then slowly 

poured into ice. Water •vas added, fof1owed by ethyl acetate .. After extraction, the organic layer was 
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washed vvith aqueous sodium hydroxide (1°/o) and water, dried over sodium sulfate, filtered and 

concentrated under reduced pressure. The residue was purified by silica gel chromatography to 

yield l-cyclopropyl-4-nitronaph:thalene (5.2g, 64°!.). 

l-Amino-4-cy:::lopropyhiaphthalene 

(00356} A sotution of 1-cyclopropyl-4-nitronapbthalene {Sg, 23mmol) in ethaool (200mL} was stirred under 

hydrogen in the presence of Pd/C ( l {le;(. net, 1.8g). Tue reaction mixture was shaken overnight, 

filtered over celite, and concentrated under reduced press1Me. The residue was purified by silica gel 

chromatography to yield l-amino-4-cyclopropylnaphthalene (3.lg, 73%). 

l-Cyclopropyl-4-isodtiocvanaumaphtba.lene 

(00357] Tbiophosgene (I .lg, 9.?mmol) \V8S: added to a stirred solution of l·amino4-

cyciopropylnaphthalene (l.8g, 9.7mmol) and diisopropylethylamine (2 eq) in dicbloromethane 

(50mL) at O"C. 1he reaction mixture was stirred for 5 min at 09 C and then aqueous HCI (l<Vo 

solution) was added. The organic layer was separated, washed with brine, dried over sodiwn 

sulfate, filtered and the solvent removed under reduced pressure. Hexane was added. and the 

resulting precipitate was filtered. The solvent vtaS evaporated to yield 1-cyclopropyl-4-

isothiocyanatonaphtbalene ( l .88g, 86°/o). 

S-Amioo-4-< l --cyclopropy:naplnbalen-4-yl)-4H-1.1.4-triazolo-3-thicl 

1003581 A .Uxture of a.Unoguanidine hydrochloride (3.18g, 29mmol), 1-cyclopropyl·4· 

isothiocyanatonapbthalene (3.24g, 14mmol) and diisopropyie.thylamine (3 eq) in DMF (20mL) was 

stirred at 50"'C for l5 hours. The solvent v.u removed Wider reduced pre8!!-ure, toluene added, and 

the solvent was evaporated .again. Sodium hydroxide solution (2M. 30tnL) was added and the 

reaction mixture heated at S0°C for 60 hours. The reaction mixture was filtered and the filtrate 

neutralized with aqueous HCI (2M). The mixtur: was re-filtered and the solvent removed under 

reduced pressure. The residue was purified by silica gel chromatography to yield 5-amino-4-{ l­

cyclopropylnaphthaleo+yl}4H-J ,2, 4-lriazole-3-tbiol (2.0g, 49'/o). 
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Methyl 2 -( 5-amioo-4-( 1<ycJopropylnaphthaen-4--yl}4H-1 ,2,4-tnazol-3-y!thio)aceu.te 

(00359} Methyl 2-chloroacctate (0.73-mL, 8.3-mmol) was added dropv.ise over 5 mins to a suspension of 5-

ami.no+(l-cyclopropy!naphthalen-4-yl)-4H-1,2,4-lriazole-3-thfol (2.24g, 7 .9mmol) and pomssrum 

carbonate (1.21g, 8.7mmol) in DMF (40mL} at room temperature. The reaction was stirred at room 

temperature for 24 11 and slowly poured into a stirred ice-cold \vater solution.. The tan precipitate 

was collected by vacuum filtration and dried under high vacuum at souc for 16 h in the presence of 

Pz(J, to yield methyl 2-(S-amino-4-(l-cyclopropylnapbthalen-4-yl)-4H- l,2,4-triazol-3-

ylthio)acotate (2.24g, 80%). 

Methyl Z..( 5-bromo-4-( l-cyciopropylnaplxhalell-4-)i)--41 -1- l ,2,4·triazol-3-ylthio)icdate 

(00360] Sodium nitrite (2.76g, 40mmol) was added to a solution ()fmethyl 2-(.5--amino-4-(1-

cyclopropylnaphthalen-4-y!~4H-l,2,4-triazol-3-ylthio)acetate (0. 71 g, 2mmol) and 

benzylttiethylammooium chloride (1.63~. 6mmo1) in hromoform {lOmL). Dichloroaceti~ acid (0.33 

mL, 4 mmol) was then added and the reaction mixture stirred at room temperature for 3 h. The 

mixture was directly loaded onto a 7·inch column of silica gel, packed 'With dicbloromethane 

(DCM). Tue column was first eluled with OCM Wltil all bromoform ehned, then eluted with 

acctonc/OCM (5:95) to give methyl 2-{5-bromo-4-{l-cyclopropylnaphthalen-4-yl}-4H-l,2,4-t:riazol· 

3-yltltio)acetate (713 mg, 85%). 

E:nmWe 15j 2~(S-Bromo---4-(1..cycloprep)-1naphthalen-4-yl}-4H·l~4...uiuol-3-ytthio)acetic acid 

1003611 A solution of lithium hydroxide (9Smg, 4. lmmol) i.n water (JOmL) was added dropwise over 5 

mius to a solution of methyl 2-{5-bromo4-(1-cyclopropylnaphtbalen-4-yl}-4H~l,2,4-triazol-3-

y1thio)acetate (prepared as described in example 1 above~ l.14g, 2.7mmol) in ethanol (10mL) and 

THF tlOmL) at O"'C. The mixtw'e was stirred at O"C for a fwther 45 mins and then neutralized to 

pH 7 by the additi()n ¢fQ.5N HCl solution at O"C. The resulting mixture was concentrated t.n vacuo 

to I/5th of its original volWlle, then diluted v.-ith water (-20mL) and acidified to pH 2-3 by the 

addition of0.5N HCl to produce a sticky solid. (lfthe product comes out as an oil during 

acidification. extraction v;ith DCM is recommended.) The tan solid was collected by vacuum 

filtration and dried under high vacuum at 500C for 16 bin the presence ofP2~ to yield 2-(5-

bromo-4-{1-cyc1opropylnaphthalen.-4-yl}4H-l.2,4-triazol-3-ylthio)acetic acid (1.02g, 93~~). 

Eu.male t 6· Sodium 2-{s..bromo-4-( 4-<:yclopropylnapbtbalen- l -yl}-48- l.l,4-triazol-3-}1tbio )acetate 
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NaOH (aq) 

{00362) Aqueous sodium hydroxide solution (IM, 2.0mL, 2.0mmol) was added d:ropv;ise over 5 mins to a 

solulion of 2-{ 5-bromo-4·( 1 -cyclopropylnaphthalen-4-yl}4 H-1,2, 4-triazol-3-ylthio )acetic acid 

(RlOmg, 2.0mmol) in ethanol {lOmL) at lO"C. The mixture was stirred at 10°C for a further to 
mins. \ 1olati.le solvents were removed in vacuo to dryness ro provide sodium 2-(5-bromo-4-(4-

cyclopropylnaphthalen-t-yI)-4H-l,2,4-triazoJ-3-ylthio)acetate as a solid (&SOmg, 100%), 

Example l7j Potassiem 2-(S.bromo-4-(4-cyclopropytnaphtluden-l-yl)-48-1,2,4-triazol-3-yJthio)acetate 

N-N N-N 
A ;>.__ OH A ;>.__ 0 K' O?'g '~ O?'g 

(00363) Aqueous potassium bydroA.ide solution (IM, 2.0mL, 2.0mmol) was added dropwisc over 5 m.in.s to 

a solution of 2-( 5-bromo-4--( l-cyclopropylnapbthalen-4-yt)-4 H-1,2,4-triazol-3-yltbio )acetic acid 

(810mg, 2.0mmol) in ethanol (JOmL) at lO"C. The mixrure \VllS stirred at l0°C fur a further 10 

mins. Volatile solvents were rcmovod in vacuo to dryneM to provide potassium 2-{5-bromo-4-( 4-

cyclopropylnaphthalen- I-yI)..4H- l ).,4-triazol-3-yltbio)acetate a.~ a solid, (RS4mg, 1006/o}, 

Es.ample 18: 2-(S-bromo-4-(1-cyclopropyln.aphth.alen-4-)1)4H-1,2,4..(riazol-3--ylthio)-N­

byd.roxyacetamlde 

ij~\ H 

&?'&~°" N.OH 

(00364) A solurion of 2-(5--bromo-4-( l-cyclopropylnapbthalen4-yl)-4H-l .2,4-triazol-3-ylthio)acctic acid 

(1.0mmol} in 1lJF (2mL) and melhanol (2mL) is added to a solution of sodium hydroxide (Smmol) 

and SW!o aqueous hydroxyl amine (2 mL). After stirring for 1 hr at room temperature, water (4 mL) 

is added and the volatile solvents removed in vacuo. The solution is then neutralized to pH 7-8 by 

addition of HCl (lN), and the resulting precipitate isolated by filtration to provide 2-(5-bromo-4-{l­

cyclopropylnaphthalcn-4-yl)-4 H-1.2, 4-triazol-3-ylthio )-N-byd.roxyacetamide. 
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Example 19: 2-(S-bromo-4-(1-<:yclopropylnapbthalen4-}1HH·l.2,4-triazol-3-!1-)-N(R",R"'J­

acetamlde 

[00365} Phosphorus oxychloride (2.6mmol) is added dropwise over 5 rnin.s to a solution of 2-(5-bromo-4-{l­

cyclopropylnaphthalen-4-yl)-4H-1,2,4-triazoJ-3-ylthio)acet.k acid (2.2mmol) and amine (NHR''R4h; 

2.2mmol) .in pyridine (22mL) at o<>c, The mixtme is stirred at oc for a further l hour and then 

quenched by addition of water (lmL).Volatile solvents are removed in vacuo and D01 (200mL) 

added, The organic phase is washed v.ith water (1x50mL), saturated sodium carbonate solution 

(lx50m.L) and brine (lx50mL), dried over Na2SO,. 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 fdtrate with DCM. The combined product is concentrated. dried and purified by 

column chromatography (acetone/DCM eluent) to provide 2-(5-bromo-4-( l-cyclopropylnaphthalen-

4-y l)-4H-l ,2, 4-uiazol-3-ylthio )-N (R" ,R "')-acetmnide. 

E11nmle 20: 2-(l-{5-Bromo-4-( 4-cyclopropylnapbthalen- I-yl)-4B· 1,l.4-triazol-3-

y1thlo )acettmldo)acetlc acid 

[003661 Glycine ethyl ester hydrochloride (0.21g, l.48mmol), !-ethyl-3-(3-

dimethylaminopropyl)carbodiimidc hydrochloride (0.36g, l.86mmol), l-hydroxy-7-

azabenzotriazole (0.25g, I.86mmol) and 2,6-luti<line (0.43mL, 3.7lmmol 3.0) are added to a 

solution of 2-(5-.bromo-4-( 4-cyclopropylnaphthalen- l • y1}-4 H- l ,2 ,4-triazol-3-ylthio )acetic acid 

(O.Sg, J .24mmol) in dichloromcthane (6.I&ml,), and the mixture is stirred at room temperature for 

18 hours. Purification by SGC (0-100"/c EtOAc/Hexanes) affords 2-(2-(5-brorno-4-{4-

cyclopropylnaphthalen-1-yl)-4H-l,2,4-triazol-3-yl1hio )acet>mido )acetic add. 

E:i;1mplt 21: 1-(l-(S-bromo-4-(4-cyclopropytoapbU.aten-l-yl.}4H~l,l,4-trlazol-3-

yltltio)acetamido)acetic acid 

N-N 0 

c?<YJ~ liOH (aq) 
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1003671 Aqueous lithium hydroxide solution (lM, 0.8 mL, 0.8 mmol) is added to a solution of ethyl 2-(2-(5-

bromo-4-( 4-cyclopropylnapbthalen-1-yl)-4H-l .2 ,4-triazol-}-ylthio )acetamido )acetate (0 .4 mmol) in 

3:1, THF/lhO (1.6 ml) and the mixrure stirred for 18h at room temperature. The crude reaction 

mixture is concentrated and acidified with aqueous HCI (lM, l .2mL) and then is extracted withy 

ethyl acdaic (3x3 mL). The combined organic extracts are dried (sodium sulfate), filtered and 

concentraied to provide 2-(2-{5-bromo-4-(4-cyclopropylnaphthalen-l-yl}4H-l.2.4-triazol-3-

ytthio)acet.amido)acetic acid, 

Eumplc 21: Methyl 2-(2-(S-bromo-4-(1-eyclopropylnaphthalen-4-)rl)4H· I~.4--trluoJ.. 3~ 

yttbio )acetamido )propaooatc 

0 
H N,A 
'T °"'" 

[00368] Alanine methyl ester hydrochloride (1.48mmol), l-cthyl-3-(3-dimethy1a.minopropyl)catbodiimide 

hydrochloride (l.86mmol), I ·hydroxy· 7··azabenzotriazole (1.86mmol) and 2.6-lutidine (0.43m.L, 

3.7 lmmol) are added t0 a solution of 2-{S-bromo-4-{4--cyclopropyinaphthalen-1-yl)-4H-l,2,4-

triazol-3-ylthio)acetic acid (0.5g, l.24mmol) in dicbtoromethane (6.18mL). The mixture is stirred at 

room temperature for l& hours and then purified by SGC (t)..JQO!j'O Et0Ae1Hexanes). 

Enmple 13: 1--(1-(S-llromo-4-{ 4-cydopropylnapbthalen.-1 -yl}-4H-1,2,4-trlaz.ol-~ 

ylthio)acetamido)propanoic acid 

LJOH (aq) 

{00369} Aqueous lithium hydroxide solution (11.-1, 0.8 mL, 0.8 mmol) is added to a solution of methyl 2-(2-

( 5-brnmo-4-( l -cyclopropylnaphthalea-4-yl)-4H-l _2,4-triazol-:l-yl1hio )acetamido )prnpaooatc (0. 4 

mmol) in 3:1, THF!HiO (1.6 mL) and the mixture stirred for l&h at room temperature. The crude 

reaction mixture is concentrated and acidified 'With aqueous HCL (lM, l.2mL) and then is extracted 

'Withy ethyl acetate (3x3 mL). The combined organic extracts are dried (sodium sulfate), filtered and 

concentrated to provide tbe desired product. 

Example 24: Methyl l-(Z...(S-bromo--4-(1..cyclopropylnaphthalen-4-yl)-4H-l,2,4-triazol-3-ylth.io) 

acetamido)-3-pbenylpropu.oate 
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(00370) Phenylalanine methyl ester hydrochloride (l.48mmol), l...ethyl-3-(J­

<limethylaminopropy!)carbodiimide hydrochloride ( l.86mmol), ! -hydroxy-7 -azabenzotriazole 

(l.&6mmol) and 2,6-lutidine (0.43mL, 3.71mmol) are added <o a solution of2-(5-bromo-4-(4-

cyclopropylnaphthalen-l -y1)-4H-1,2,4-tliazol-3-ylthio )acetic acid (0.5g, l.24mmol) in 

dicbloromethane (6.18mL}. The mixture is stirred at room temperature for 18 houn; and then 

purified by SGC (-0-100% EtOAclHexanes). 

Example 25: l-(2-(~Bromo-4-(4-cydopropyln1pbthaleo-l-yl}-4Hwl)~4-triazol-3-ylthio)acet:amido)-3-

phenylpropanoic acid 

(003711 Aqueous lithium hydroxide solution (lM, 0.8 mL. 0.8 mmol) is added to a solution of methyl 2--(2-

( 5-bromo-4-( l -<0yclopropylnaphthalen-4-yl)-4H -1,2, 4-triazol-3-yldlio) acelmnido )-3-

phenylpropanoate (0.4 mmol) in 3:1, THF/H;zO (l .6 mL) and the mixture stirred for l 8h at room 

temperature. The crude reaction mixture is concentrated and acidified with aqueous HCL (lM, 

1.2mL) and then is extracted withy ethyl acetate (3x3 mL), The combined organic extracts are dried 

(sodium sulfate), filtered and concentrated to provide the desired product 

Example :26: Methyl 2-(((9H-ftuoren-9-yl)metboxy)carbonylamino)-6-(2-(S-bromo-4-(4-

cyclopropylnapbthalen-1-yl}4H-l.2,4-triazol-3-ylthlo)acetamJdo)hexanoate 

[00372) Methyl 2-(((9H-fluoren-9-yl)metboxy)carl>onylamino)-6-aminohexanoau: (N-a-Fmoc-Lysine 

(NH,)-OMe, I .48mmol), l -<lhyl-3-(3-dimelhylaminopropyl)carbodiimide hydrochloride 

(l .86mmol), l-hydroxy-7-R.7..abenzotria7..ole (1.86mmoJ) and 2,6-lutidine (0.43mL, 3.7lmmol) are 

added to a solution of 2-{5-bromo-4-(4-cyclopropylnaphtbalen- I-yl)-4H-l,2,4-triazol-3-

ylthio )acetic acid (O.Sg, L24mmo1) in dichloromcthane (6.l&mL). The mixiure is stirred at room 

temperature for 18 hours and then is purified by SGC (0-100°/Q EtOAc/Hexanes). 

Examole 27: 2-(1.2-Dibydroxyethyl)-4,5-4Jbyd.roxytetrahydrofnran-3-yl 2·(5-brom&-4-(4w 

cyclopropylnapbthalen-t-yl)-4H-1,2,4-triazoJ-3-ylthio)acetate 
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[00373) Phosphorus ox.ychloride (2.4mmol) is added dropwise over 5 mins to a solution of 2-{5-bromo4-( l­

cyclopropylnaphthalen-4-yl)-4H-l,2,4-triazol-3-yltbio )acetic add (&!Omg, 2.0mmol) in pyridine 

(20mL) at 0°C. The mixture is stirred at O"'C for a further 1 hour and then a solution of l,2:5,6-Di~ 

0-isopropilydene - 0-D-i:Iucofuranose (320mg, 2.0mmol) in pyridine (5mL) is added dropwise 

over 5mins. The mixture is stirred at oec for a further I hour and I hour at 20"'C and then is 

quenched by addition of wat.er (lmL). Volatile solvenh are removed in i>acUo and DCM (200mL) 

added. The organic phase is washed with water (lxSOmL), saturated sodium carbonate solution 

(lx50ml) and brine (1x50mL), dried over Na2S04 and concentrated to dryness. Ethanol and water 

are added to produce a solid •,1,rhich is collected by filtration. Additional product is recovered by 

extraction of the filtrate with DCM. CGmbined product is concentrated. dried and purified by 

column chromatography (acetone/DCM eloent). The combined solids are dissolved in acetic acid 

(25mL) and water (5m.L) mixt'u.«:, heated at 60<>c for 3 hours. Volatile solvents are removed in 

vacuo. F1banol and water are added to prodU<:e a solid which i8 collected by filtration. 

E:u.mple 28: l-hydroxy·l-{314~5-tribydroi:ytetrabydrofuran-2-yl)etbyl 2·(5--bromo-4-{4-

cyclopropylnapbthalen-l-yl)-4H-t,2,4-triazol-3-ylthlo)a<e!Bte 

[003741 Phosphorus ox.ychJGride (2.4mmol) is added dropwise over 5 mins to a solution of 2-(5-bromo4-(l­

cyclopropylnapbtbalen-4-yl}4H-l,2,4-triazol-3-ylthio)acetic acid (8 lOmg, 2.0mmol) in pyridine 

(20mL) at o~c. The mixture is stirred at occ for a further 1 hour and then 1,2-0-isopropilydene -

C-D-glucofuranose (440mg, 2.Chnmo1) dissolved in pyridine (SmL) is added dropwise over 5mins. 

The mixture is stirred at 0°C for a further 3 hours and l how- at 20°C and then quencbed by addition 

of 'Water (lmL).Volatile solvents are removed in vacuo an.d DCM (200mL) added. Tne organic 

phase is washed with water (lx50mL}, saturated sodium carbonate solution (lxSOmL) and brine 

( lxSOmL), dried over Na2S04 and concentrated to dryness. Ethanol and "'1lter are added to produce 

a solid which is collected by filtration. .<\dditional product is recovered by extraction of the filtrate 

with DCM. Combined product is concentrated, dried and purified by column chromatography 

(acetone!DClvf eluent). The combined solids are dissolved in acetic acid (2SmL) and water (SmL) 
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mix.lure, heated at 60<'fC for 3 hours.. Volatile solvents are removed ill vacuo. Ethanol and water are 

added to produce a solid which is rollected by filtration. 

Eumpl• 29: ;H2-{S-bromo-4-(4-cydopropy1Daphthalea-1-yl)-4H-1,2,4-triazol-3-yllhlo)acetoxy)-2-

hydroxypropyl oleate 

{0037~) Phosphorus ox.ychloride (2.4mmol) i.s added dropwise over S mins to a solution of2-{5-bromo4{1~ 

cyclopropy!Daphthalen-4-yl)-4H-l,2,4-ttiazol-3-ylthio)acetic acid (810mg, 2.0mmol) in pyridine 

(20mL) at o-0c. The mixture is stirred at oc.c for a further l hour and then glyceryl monooleate 

(715mg, 2.0mmol} dissolved in pyridine (5mL) is added dropwise over Sm.ins. The mixture is 

stirred at 0°C 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 (200mL) added. The organlc phase is 

washed with water (lxSOmL), saturated sodium carbonate solution (lx.SOmL) and brine {lxSOmL), 

dried over Na2SO,., concentrated to dryness and purified by colwnn chromatography (acetone/DCM 

eluent) to provide 3-(2-(5-bromo-4-{4-cyclopropylnaphthaleo-l-yl)-4H-1,2,4-1riazol-3-

y1thio)acetox.y)-2~hydroxypropyl oleate. 

Example 30: ((2R,3S,4R,5R)-5-(~amino--9H-purin-9-yl)-3,4-dihydJ'oxytetrahydrofuranw2-yl)metbyl 2-

(5-brom<>-4--(4-<:ydopropy!Daphthalen-J-yl)-4H-1,2,4-triazol-3-yhhio)ocetate 

N-N 
A ;i..__ ~OH CAS g 

'>/r 
f00376J The title oxyribonucleoside compound is prepared ac.cording to the synthetic scheme shown above. 

Pl'QteCting groups may be employed and may or may not be removed at the end of the synthesis. 

Example 31 ' ( (2R,3S,5R)-3-hydroxy-5-{5-methyl-2,4-dioxo-3,4-dihydropyrimlditt-1(2H)­

yl)tetrahydrof uan-2-yl)nlethyl l-(5-hromo4-(4-cyclopropyln.aphthalen-t-yl)-4H-l.2,4-triazol~3· 

ylt .. io)acetate 
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[00377) The title deoxyribonuclc:oside compound is prepared accon:ling to the synthetic scheme shown 

above. Protecting groups may be employed and may or may not be removed at the end of the 

synthesis. 

Eiamele 32' ((2R,.lS,4R,5R)-S-(4-omino-2--0xopyrimidin-1(2R)-yl)-4-bydroxy-3-

(phosphonooxy)tetrahydrofnran-2-yl)methyl 2-(5-bromo-4-(4-eyclopropylnaphthalen-t-yt)-4H-1,2,4-

tria.zol-3-ylthlo)ac.ctate 

{08378] The title oxynbooucleotide compound is prepared according to the syntbelic scheme shown above. 

Prorecting groups may be employed and may or may not be removed at the end of the synthesis. 

ExamoJe 33: 2-(S...bromo4-{l-cyclopropylnaphthalea...C..yl}-4H-1,.l,4-triazol-3-ylthio)acetic acid - PEG 

conjugate 

? "" H or protecting group 

f00379J The title PEG--conjugate is prepared according to the synthetic scheme shown above. Protecting 

groups may be employed and may or may not be removed at the end of the synthesis. 

Epmple 34: SolubWty of 2-(s.bromo-t-(4-cyclopropylnaphthalen-1-yl}-4H-1,.2,4-triazol-3-­

ylthio)acetate - free acid. sodium and piperazloe salts 

(00380) To 1.00mL (or O.SOmL} oftest solvent in an eppendorfvial, was added various weighed amounts of 

2-(5-bromo-4-( 4-cyclopropylnaphtbalen-l-yl)-4H · l ,.2,4-triazot-3-ytthio )acetate. (as the free acid, 

sodium and piperazine salts), and the weights ttt0rded When it appeared the saturation point was 
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being reached, addition was stopped, and the eppendorf vial was shaken at a constant speed of 

lOOOrpm at 22"'C for 24 hours, The tubes were then centrifuged for 5 minutes at 10-15.000rpm, and 

checked for precipitation. Samples were diluted with acetonitrile/v.:ater, (1/1) (or iso-propyl alcohol 

for hexane) and analyzed by .HPLC against known standards. The results are sbovro. in the table 

below. 

Solubilitv 1rn111mL 

Solveat Free Acid Na salt Pinerazine salt 
DMSO >122.9 >136 -54 
Acetone 7.9 0.26 
Water r ... H 4.85'1 49.2 
PEG-400 l.2 2.4 
IPA >102.l 6.4 1.6 
ElOAc 2.1 0.055 
Aceto nitrite -47.6 
Methanol >130.9 
Hexane -18.4 
Dichlorometbane >215.3 
Ethanol 9.1 

ll Clinical examples 

E1ample 35: In t1Wo uric acid lowering activity 

(00381) The uric acid lowering activity of the compounds de sen bed herein was demonstrated in a multiple 

ascending dose, double~ind, placebo-controlled study in healthy adult male human volunteers, as 

follows. 

{00382) The study was performed in compliance with the cWTent version of the declaration of Helsinki and 

with the ICH note for guidance on 2ood clinical practice (CPMP/ICH/135195). 

(00383) 16 healthy male individuals, aged 18 - 45 yean inclusive, with a body mMS index (BMI} within 

18-30kglm1 inclusive, having provided a written informed consent, non smokers for at least 6 

months, not using any drug treatment for 2 weeks before screening (2 months for enzyme-inducing 

drugs) except occasional Acetaminophen. The individuals were confined at the clinical site 

beginning the day before dose administration until 72 hours after the final dose administration on 

Day 17 and returned for a follow-up visit on Day 2 J ± 1. 

1003841 The study was performed using (4-(2-(5-bromo-4-(4-eyclopropylnaphtbalen-l-yl)-4H· l.2.4-triazol-

3-yltbio)a.cetamtdo)-3-chlorobenzoic acid, potassium salt), supplied as 100-mg solid powder in size 

2 gelatin capsules. Ma1Cbing placebo capsules were supplied as size 2 gelatin capsules. Individuals 

were randomized to receive the same nun1ber of placebo capsules Wl administered to the active 

individuals. 

100385) Capsules (acti\'C or placebo) were administered orally with 240 mL water 30 min after a standard 

im:akfa.st {morning dose) and dinner (evening dose) for 14 days. 

1003861 16 individuals (8 individuals [6 active and 2 placebo] per dose group). 

a. Group 1 :Placebo 

b. Group 2:300 mg{3 x 100...mg capsules) example l b.i.d 

c. Group 3:500 mg (5 x JOO-mg capsules) example 1 b.Ld 

99 



100387] Blood was collected from the individuals on days 0, 3, 7, 14 and at follow-up. Serum uric levels 

were measured using standard automated procedures. The results are shown in the table below (uric 

acid levels in µmoL'L). 

Uric 11eid Aro!,,;. 
MEAN I 9:5%CJ<a> S.E. S.D. MEDIAN MIN 

'"~VL) li->int 

""l 14.5726 ': (-66.36491·, 95.5101 !) 25.43248 50.864% 9.5168 -39.:.:57 

'"'""" Day7 2.0818 i (-:52.72848; S6JJ9208) 17.22169 34.44537 S.9411:0 -38.067 
..-4) Day 14 14.2752 i 1:-60.30917; 88.85957) 3.43-6;:8 46 8n3S 16-3570 -35.093 

"" -· -· 
FoUowup -22.6024 i(-64.91525~ 19.11045) 13.29510 26.59140 -26.7660 4'!.179 

Dayl ·100.3229 : (-137.35391;-63.29195) 14.40568 3518657 -101.4134 -137.399 

iJOOme Day7 -1262959 ! (-181.l3450; -71.45723) izl.33316 52 25536 -119.8:522 -203.422 
•-<) Dayl4 -1212401 I (-111s.4140s; -s4J>o608) ~6.15516 64 06680 -104.9812 -201.637 

follo..,up -22801 ! (-8.1.47624; 76.9161()) 0.8()866 7S 46549 0.8922 -114.796 

Dayl -118.7617 I (-111.20111; -66.31569>-- ii.402-:.0 4997547 -112.1 tQS -li9.6)(} 

SOOmg Day? ~127.6837 i ~·~172.68132;-82.&86!5) 17.~2 42.87789 -144.2390 -163.923 
~6) Day 14 -111.8224 i (-161.47549-, -62.16931) 19.31590 47.314()9 -124.9080- -167.139 

Follow up 27.2617 i (-24.73034; 79.25368) o.22.Sn 49.54283 27.3608 ·54.722 

f00388) Figures l and 2 represent uric acid levels (in mg!dL and µmol!L, respectively) O, 3, 7 and 14 days 

after administering example 1 at doses of300mg, 400mg or 500mg: b.i.d. (twice daily) 

MAX 

7&.514 

34.498 

59.48{) 

11.30! 

-S!t&KS 

-68.4(l2 

.-60.075 

77.919 

-4 7.SR4 

-Sli.480 

-33.309 

98.142 

(00389) Figures 3 and 4 represent the change in uric ru:.-ld levels (in mg}dL and µmol!I.., respectively) 3, 7 

and 14 days after administering example 1 at doses of300mg, 400mg or 500mg b.i.d. (twice daily). 

100390] Figure 5 represents the change in uric acid levels (µmoVdL) by treatment day after administering 

example t a1dosesof300mg, 400mg or 5-00mg b.i.d. (twice daily). 

Exampff 36: H•man Oink.aJ Trial C<napariog Efficacy of 4--(2--(5-bromo4-(4-cyclopropylnapbthalen­

l·yl}-4B~l,l,4-tri1ml-~ylthio)aeetamido)-3~clllorobenzoic 1cid versus lndometbacin 

De.~ign 

(00391) This is a double-blind, parallel-group, multicenter, randomized, 5--day study. 

Endpoints 

100392] The primary efficacy endpoint is: 

a. Individual 8S8Cssment of pain. 

[ 00393 I The secondlU)' efficacy endpoints are' 

a. Tenderness of the study joint; 

b. Swelling of the study joint; and 

c. Proportion of individuals. disc,mtinuation due to lack of efficacy. 

Treatment Regime 

(003941 lndi"iduals are randomized into two groups: a control group (n= J 00) and an experimental group 

(n-100). 
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(0039SJ The control group is administered Indomethacin (75 mg) stL<itained release capsule (2 times daily) 

for a total of two weeks. 

(00396) The experimental group is administered 4-{2-(.'5-bromo-4-(4-cyclopropylnaphthalen- l-y1)-4H- l ,2,4-

t:riazol-3-ylthio)acetamido}-3·chloroben.zoic acid. potassium salt supplied as 100-mg solid powder 

in size 2 gelatin capsules for a total of two weeks. 

Inclusio'fl Criteria 

(00397] Male or female 

(00398] ;;,! 8 ye,,. of old 

(00399) Diagnosed with gout according to the 1980 AAA Criteria for the Classification of Acute Arthritis of 

Primary Gout. 

(004001 Experiencing an acute attack of clinically diagnosed gout <48 hours prior ID randomization. 

(004011 Score a sum of 5 across the 3 symptom questions for pain (0- to 4-Like..'1 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 0- to 4-Likert scale). 

[00401) Female individuals of childbearing potential must have a negative pregnancy test. 

{00403) Female individuals of childbearing potential must be infertile or on contraception. 

StasJic.al Methodology 

(004041 The primary analysis is based on change from baseline in individual assessment of pain computed 

from the average of responses on Study Days 2 through 5 using an intention-to-treat approach. All 

individual efficacy variables (except endpoints defined as proportions) are assessed by ANCOVA 

(model to include terms for study site, stratum [monoarticular versus polyarticular acute gout], 

baseline covariate, 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. The 95°.4 confidence interval for indi¥'iclual assessment of pain must fall entirely within 

the comparability bounds (i.e .. ±0.5 Llkert units). Endpoints defined as proportions are compared 

between groups using Fisher's exact test. Assumptions of normality and homogeneity are assessed 

by the Shapiro-Wilk statistic and Levcne's test, rcspoctively. !fa significant interaction (p00.050) is 

found, then the nature of the interaction is assessed and further exploratory analyses is perfonned. 

Example 37: Haman Oinical Trial Compari9' Efficat:y of 4-(2-(S-bromo-4-(+.cyclopropylo.apbthalen­

l-yl)-4H~l,2,4-trlazol-l-yltbio)acetamido}-3-clllon1benmic acid in Individaals Trtated for 

Hypertension 

Hypothesis 

[004051 Thiazidc-induced byperuricemia decreases the efficacy ofthiazides in controlling BP, leads to 

endothelial d)'5function, and increases the incidence of insulin resistance and impaired glucose 

tolerance. 

Study Design 

101 



[00406] This study is a randomized, double-blind, placebo--controtled clinical trial of 8-week duration in 

\\ilich a total of 220 African American individuals with untreated stage l hypertension will be 

enrolled, randomized. and treated as follows: 

(00407) The experimental group receives chlorthalidone (25 mgtday) and potassium chloride (40 mEqlday} 

for 4 weeks. They are then randomized to add-on a compound of 4-(2-(5-bromo4-(4-

cyclopropylnaphthalen-l-yl)-4 H-1.2,4-triazoJ-3-yithio )ooetamido )-3-cblorobenzoic acid. potassium 

salt (JOO mg/day) or placebo. 

[004611 The dosage of 4-(2-(5-brom-0-4-(4-cyclopropylnapbtbalen- l-yl)-4H-l ;2 ,4-triazo~J-

ylthio )acctamido)-3<hlorobenzoic acid will be adjusted to achieve serum uric acid levels between 4 

and 5.5 mg/dL. All individuals will receive a low-sodium diet. 

Eridpoints 

(00409] The primary endpoint is reduction in systolic BP. 

(00410) The secondary endpoints measure changes in endothelial function, ambulatory blood pressure, body 

composition, systemie inflammation, metabolic parameters, oxidant stress, and renaJ 
hemodynamic&. 

Inclusion Criteria: 

1004111 African A.merican (including black individuals born in the Caribbean, Africa, Canada, etc.) 

(004121 Male or female 

{004131 18 years of age or older 

100414) Untreated with any antihypenensive agent, v.'ith an average sitting clinic BP ofbetween 140/90 and 
159199 mm Hg 

(00415) Random spot urine protein/creatinine ratio of less than 0.5 (approximates a 24-hour urinary protein 
excretion of SOD mg/day) 

[004161 Calculated MDRD GFR of greater than or equal to 60 ml/min'L73/m'2 

{0&417] No allopurinol or probenecid intake for at least one month prior to study entry 

Exclusion Criteria 

• History of cancer or accelerated hypertension 

• Con.firmed total white cell count of less th.an 2,500/mm."3, anemia, or thromboc)'1openia 

• Known history of liver disease 

• Known secondary cause of hypertension 

• Known presence of diabetes or fasting blood glucose greater than or equal to 126 mg!dL 

• History of bean failure, acute myocardial infarction. or stroke or on a ~blocker or calcium channel 
blocker for cardiovascular indications other than for lowering blood pressure 

• Abnormal EKG requiring medical intervention 

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

• Acute gout attack within 2 weeks of study entry 

• History of drug abuse in the last 2 years, including narcotics, cocaine, or alcohol (grearec than 2 I 
drinks/week) 

• Arm circumference of greater than 52 cm, which precludes measurement with a 'thigh' BP cuff 
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• Pregnant or planning to become pregnant during the study, or breastfeeding 

• History of noncompliance, are unable to comply wlth the study requirement.s, or who are currently 

participating in another study 

• Not fasting prior to obtaining screening laboratory data If a panicipaot has clearly not fa...~ we will 

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

event that a fasting blood sugar exceeds 126 mg/dL, it will be reconfirmed on a blood glucose 

measurement obtaJned on a subsequent day, per American Diabetes Association criteria 

EJamnle 38i Haman Clinical Trial for ltyperuricemia or hyperurlcosuria 

Stud,. Design 

(00418) This study is a randomized, double-blind, placebo-controlled clinical trial of 4-week duration in 

which a tota! of I 00 individuals with atherosclerosis will be eITTo1led, randomized, and treated as 

follows: 

(00419} The experimental group receives 4-{2-(S-bromo-4-(4..cyclopropylnapbthalen-l-yl)-4H-l,2,4-triaz.ol-

3-ylthio )acetamido)-3-chlorobenzoic acid, potassium sah {300 mg/day). The comrol group will 

receive atorvastatin (80-mg daily). 

Main Criteria for Inclusion 

• Male and female individuals 

• Between30.75 years of age 

• At least one obstruction in a major cardiac vessel with at least a :'.!Qtl/o lummaJ diameter narrowing 

by visual estimation. 

• A "target vessel" for rvus interrogation with no more than 50% lumioal narrowing throughout a 

segment that was a minimum of 30 mm in length (the "target segment"). The target vessel must not 

have undergone previous intervention, nor have been a candidate for intervention at the time of 

Baseline catheterization. 

• Low-density lipoprot.ein cholesterol (lDL~C) between 125 and 210 mgld.L following a 4- to 10-

week: washout period if the individual is taking antihyperlipidem.ic medication. 

• Uric acid levels in the blood exceed 360 µmol/L (6 mg!dL) for a female individual or 400 µruoVL 

(6.8 mg.tdL) for a male individual; or uric acid levels in urine exceed 800 mg/day (in a ma.le 

individuaQ and greater than 750 mg/day (in a female individuaO. 

EndpoinL<; 

{00420] The primary efficacy parameter ii restoration of uric acid levels to medicaliy-accc:ptable levels. 

[80421] The secondary endpoints are: 

a. Change in TPV 

b. Change in percent plaque PPV 

Examnle39· 

[ 00422] 2-( 5-bromo-4-( 4-cyclopropylnaphthalen-l -y!)-4H -1.2.4-triazol-l-ylthio )acetic acid was 

administered to 12 healthy subjects as follows: 

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

c. 200mg, fasred state (4 subjects) 

(00423) Each group showed signs of uric acid lowering effects, as shown in figure 6 

(004:2.4} The examples and embodiments described herein are for illustrative p\Jll'.X)SCS only and various 

modifications or changes suggested to individuals skilled in the art are to be included within the 

spirit and purview of this application and scope of the appended claims. 
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<:ubs:nmcd <·;·:Jo,1l~~·l •)f ('J'i\~"lr\,tli:· ,;1.1b.s111u1td h<:'lcr,kn k1.1lh vi, dJ\d 

R "- 1~ hydrc>~'.<-'ll. ,·,pt1<,n'1.ll~ suh,;lllllk'd .i.1!:.d. "Pll<>lh'lll;- <:uh~ntuti:d ht::c! ·1.i!kyl. "'P\h.>ll;:dly 

~uh"t!lutcd 'yc::h;:Jk:,,-J ;)! <1p1icinail; .•ub..;.ututu-J lw1a,,cyck>alkyl. ·'l 
R'' i:-.: -[CiR'''l~R' 1'1j~R' ·shcrcm 

c:~(~-11 R ,, i:- mdt:p~·ni.h:-nd: hydruO!eri_ h;i.io:;en. <<am;. niuc'. at k.)~l ,>nc :1rn1nc :ic:d. :1 pq1rrd,:. ;, 

,;lycol, -L-OlL -L-'lll. -L-NH.-. "-i.lb"-1tn1kd -L-( ;-C 5 ,1IJ..:yl, '·'Plll'J_Mll> ~ur..~1i1uwd -L-L"-C ., 
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~-;:'--..;y·' y 
: ,, 

,,{1.,__...A~ ....... :J 
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opt11'>nally ~~tlhlllllt<.:<l I-(' -(', ;,i.fkcn;.-l. <•pnnr:;1\!y .<>ui>s1i1utc',j 1. -\.' ·C- a!i;yn\-1. ''rti·•na!Jy 
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S( l l C( .. Cl)O·alkyl-uC 1 -,UJClR 

St Tl C'(Clalh~·l1,: 

R 'i~ <i ph~ll'tn:l(~(:lilii:.,>lly :i.Cl>::·pt;iblc cati»ti: 

H-' · i~ h:·JrcigL'tl., optiun;d!: ',llb~lll\:k'J C ,-C ":i!)..;~·l. <'•pt1on~:lh· :-:ib~t1tuKd hct·,~l"<):dkyl, 

R4' i,; h:,'cirngcn. op1i,111;1li;-.· ,.,ub~t;turNl ;llk:·L ilj'I \(>rulh ,.,uh~1in1l\'d h<.'tcrri dk;-.l clpJi,lt«lih 

,.,ul•sti!uted cv,:k.1!kv! c:r <\pti1m:tll~· :-t1b~t1:utt•d hckrl"-'.''L·balk:-'l 

L"(•mhin:Hli\Tl~ lhCTl'Of ni' an md~vidn~I in ll('(:d i'f d·-'(·f~'<tscd uric: acid kYd,, --~<>lllpn,iug 

:1drn1m:,knnµ t<.• the mJi\·iduill il. llrlc Jdd k• d dn.1~-;i,m~ arn<.<tml (lf 

j i1) ii ,·ompo1md elf fnrmub i 11 l. -,, htTl'm tlw 1:uinpc•uml ,,r !(•rmulii 1ill i~ it :~-~uh~tJtUl•'d· )­

br1•mc-.+-(-i-cyc!,·.pk'PYl!wrh!halen- J -;-J )-4!-l~ ! .2.4~1n;1~uk \l·her(·in tht ,ub~t1\uent ::t~ 

th~· ?-n'"'1n,,n"' ·R'' 

rwmui;: !!) 

\\ t::- (i. ~.St OJ. '."(t f\ .. :\H. Ni('pacmalh· :-nb.;;.ritu:ni :1!h::, i)_ ~.,;(_;(J)iq">n 11 <ii!~· ~ub,.,1itukd :tlk.d> ,_;r 

CH" 
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Id) 

<_l :ind 1/ «n: rn<.kp';_'rnknth ~di:-.·fr;d troni N :.::nd CH. 

!(' 1~ nwthyl. (·thyL prop) L i-propyL c·yt·J,•ph-pyL ,::,·- ),\b-\.lt:, L :ydnpnlt~ L c~-,_-1,,1w\ Y! '•r 
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rnT:·l. ,-:>-ch_ipr<:'pyl meth•-'~Y. Ol-l. UCF· NH 2 und :\HCI-l 

!{ 
1 · i:-. CL B;, 1. C!L. CF- .. mc!.liox:•- i prnl'vL <'\-·<-k>pr,,pyl. l\'i'i··\w1 ~ !. cyd1,hut'.·I "; m>:'diyl. ;i.n,1 

K '. R'' R 1 " nud R 'ar~ 1nd~:p¢t1Lknll~ H <•r IYlt"th:-L 

R1
' 1,;; SCH.-C1 0)!Z 1

" SCH -1\'.:trn?.<,Jy!. ·~CH.-Ct--l.)1'1\i!-fi ~[-L -~Cl-i:Ct ''()}i'.J-~ilkyl-(K_'(_-(_)}R' 

SCH :Ci ---(l)O-:ilkyl-iJCi OiOR---'. <.,('i-l~((--0_1u-:1lkyf-U("\'-·(l1!'.:R"'R~'·. ,1, -
SCH:C10alkyt·1 

R '" i~ OR··. SR'". l\R•·'R n-,. <JI k:1~1 <11k' ~,i1'Jl'1(1 :ind. a p\:'pHd<:·. a lip1J <1 pht''-Ph'>lip1d. a µh'<.:o-,id:: 

nu.c:k«~ld<;:". J. m1d.:!i\1Jck. ,,\:g·.\nth:k,>titk polycihyknc ,:h: c)l. '": :: cnmh1nat1\)!l llll'l\''if_ 

wlwn-:rn 

R :. :~ 'i-ub<..titut~·d (" ,-c·.1 cdk.yl. c 1 ptl~>n:diy "uh,;\lHHt'd ( -C, :dkyL 1>pll(•nal!~ ~uh·<111ut<:d 

i1<.:1uualk\'L :lpll,Jtiitlh· ~Hi"-til.utcd ~·y..:lc•alkyl. ''rt!nnally "-U!'<..tl1\1l(~d hett.·n«:yd1i;·:lk»l-

opti1m~.dly xuh~ticutcd :ir:.-! 1>r 1)[1tlt>!l;·\lly -.uh~titUlL'J hc\<.'H'ilr:.l: i'l 

R" i,; a. phan11ac.-ew.H;.:all> :ic, cp1at>k ·,';1uc1n: C·l 

H 1 
r"- ·!Cil\: 0 l1 

f~ '' 1~ hydr"g,·n nplinr!3lh '1.!l'-.ti1utt'd :ilkyL <J):1l\~1n:illy ~ub~timkd he<ernnH,> !. i'pln•rndly 
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~uf.:;1i1u1~-d ty('jq:;llYi or ,)pt1on:d\y suh~llti.\t;:.d ht..'lcTi'CYdn:dkyL <>r 

R'' !' ··f.t..-iJ("'i(R·(.)LR'. \1-h;:rc>~n 

,·1rt1->no.l\y .;:uh-~1Hut.::d l -C. C -.'\d":i!k<.'11yL ,opth~rult;. -:L1b.~titut<:d -L-( :·.-l·-

1-,c1ter'''·vci,1aikyl. up:;;_in;iii:· -,ubo:tlltitl'J ·L-( <c, !u!o~dkd. Of\llln<1t!:.- ~llbci-lil lli~d . L-( '. 

( , ~a!Ly\;munc'. c>plii>n::t!ly q1~ht1t,itcd -L·C, c· ilt"Yl. l<plt<)ll<lflv _,.;u_b,tllukJ -L -( -( 

,.-1f.___,,.--Y 
·y, 

H ,._...__ N _,_ 
,.. .. \ )'v"' ''-..--/ ' y 

y, 

· L-Oll. -L-SH. -L-~H 0 ,.;wb,:1in11(·d -1.-C ;-C, ;llk ~ L c>pt1{1n;.il1:• -;.uS"11tu1cd --L-C,--( ., a!k:, L 

"r11rn1i1!I; "Ubst1tutt.'d l-C- 'o!k1'11y\, 1\p1i0nai1y "ub<:ututcd L-C:-C, c:lkyn~L ,_,pu;_·.nall~ 

"ub~tilukd 1 -C -C C',-ck•;i!k.:-·n;:L nr1i0na!ly ~l•l>"-titutc-d -l_-l .-(. lio:\e•rnc:.·,-!,1:illvl. 

nptic'•na!l;, ~uh~tttutc•J -L-( : -C: hJiua !kyL ,·,pnnna!!y subsH1\!H'd -l. -C ,-( .: <tii..1\\~ . 

112 



\ i~ 1\ ) . : or _1: 

y 1, <H{ (JM~· CC1()J-l. <;.;(1Jl. O'.'.iJJ-L (1~\0}_-NH. P1l'J)\Ull)_.. Of>\(i)(OJ-it-. 

OP1.()J(OH )(0-( ·,.~ :dk~ll ·,)r 1,ry>y Y 1
; wh·,cr::in 

Y' and\" arc ::ad! Hickpcrn .. kntl;- h~dr<•:;cn (\r mc-:f1:d. ,w 

\ and Y' ar~· t.1k::;1 t,_ig;.·thcr wid1 th~· 11Hn1g(:n io v.bi<.:h the) an· at!adlt'd k) h.'rm 

nhn.1.::.3.-l.:'\.1\.: X.;~,)r\i,l: 

:ind "--hcreni tf H::' 1~ -[C( R 1")( R 'i')j,. R"' tht'.'n m k.;;.\ (,n? .,r R ., H '·~ ;mJ R ·· io. n<'i bydr,_,gl'tL 

R' 1;. !L ir'Wtr ::ilkd. j.,-.,,_,,., tdk~ny; »'<' \(,\\'-'.r :i!kyn-y! 

~'-·clPpt\:pyl. c;-dnhuiyL c~'clnr~~n!'-1. Z. !-' .. CHI--> CHcl-'. '\;I-! .. l-,;'l1R'. 1'.:R'R ·.OR·. SR. C(!}JR'. 

(_'(1;1-i. c: salt of Cl l:-1-L C0(11Z'_ CON!-J> CONHP' CCYNJCR'. S!JJJ a "'dt c-f:-.iJJ-L SfU'i:1{', 

Sf(l'1:NH:- '.-!.1(J1_!""l!P'. Sr01:"--JZ'R". ary! t•r a k'tt'r'~'Y'-'k. wiwinn 

R' J" H. c' : :.i!k:-·L ~ub'-titutc:d (I ':·t!)..::,·l ;1:!wrcir, ~aid ~nbs1in1C"IH' 2tf<.' ~diYtcd fu1rn ( -~-' nn. 
OCi - :ilk; L ( 0( .. 1 alkyl. CCJCHL ( OOC, , :il!.:~'L ~1! .. Nl !( . alkyl. Ni( 1 _, :1lk:, ll!C 

;i!ky!L CU"<Hc· 1 , ~ilk:v·l. aryl 1)?- :i hd>.:rucyck: 

CONJ l('. , ,1H:yl. ;iry! <:1r :1 h<"tcr·:.'C~"--·k. 1.\1 

R" and R" io~e!htl' \.,·nh !ltt' rnll't>~cn au1n t•~ \Y!n..:h Oi::.') arc :ntacht'd fon11 :: 4~ ;\r (>· 
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~J N Cr 

/',,, hi ,,,.._:::-,': 

O l~~---1'C00H 

plwnn:J.t·~'uticall.' .'lcT(·rubk :><lit. ~,·hilk. ,·,.\cc. l;1utnrncr :.1r prlidru;:: tht'f('('f 

.. j(i ['fK mc:th(,C ;<(;: lairn ~3. cc•rn]WhJ:1g admaw~rcr:ng <\ c·,:-mpound ,..._f fi,rn:u!:l dl). wi«,~tt'ill dK 

con1p<:1unJ ,,f' fr1nn11b (l! l. ;.di<"n'ut th::: ,·,mip,>und :.•f 1;1nnuk ! ! () "'- ;1 .;-~uh,.tn11kd··:'·l~!·orH<_·-·4-\-\ · 

,·y,·kpr(1p:+rurhth~1kn- l ·;.1)-·Hi-1 .: .-1-i_nal<'k \\·!k'l."t'm ;hi.: ,ub-,.1nu;:nl at t!w ~:.pi.l':>lth\I~ i" Rt' ,~1 

h\-po-11ng!yccndt:m1a.. L>w h1gh-dcn~.it~· i1p0prn(ei11 ch(ilc·,;t\"rc,]. h)-r:-crin;;ulu1c'm1:1. hyperl<"plrn;cmtri. 

hqi,)ndip;m<et'tincmrn. pcnphcr;i! ;1rlt'ry dr"t''.lSt:, <:ar11tid rin~~J~,: d1:'Cil't:. c.C>JYltl<lr) anuy di~t':i;;.i;>. 

C·r<:ricli\·i: prutein k1 dc:. ~·r ;::<'ll1bmmion~ \hcn:L>f 

~~ TlK mc1li,-1d ofdnrn ~;, wh<e":·t>m iht md1\;dual th'° mdiYidu,)) h;o<. b,~::n di3)!IkhCd \\'Ith. i~ 
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'.' · ffi(' !lW!hod uf dmcl '1 ~.I\ bi'.:r~~in !l1l' indi\·)Cl\i:t) h;'.\S h\·C'll d1;i~l);•.~<'d ''<·ith, j;;. ~lt:spt·11Cd ,1fha\·rng nr 

:,; pr,,:d1sf)('.~i::d l(> d<e1 cbr !ll('lil!:"']j(· ~yudr·«nw 

:;<1 The mnhud ;•f ,·la1m .'ii-'. wherein !he -:('C;mJ agent I'-' i: l:R.'\ l ! tnh1h;"r. 3 xarnh1ti(' ,1\'.:d<l'>l' 

inh1\1ltnc a >.:Jnthirw dehydff1gc:mht:. :1 x:in1h111c {1xid,\r1:d1ic:ta"c inhihih'l'. <Jr Cl)rnhin:ninns th::r('•>I' 

il.!l J il c;J1npu11nd ni' f<1rm(1la I lll 1: (11 

\\'il!.'lt..'!)l 

\\- b 0. <:; SI()), su·n .. :-:r-L Nz0;l1.10nally ~nb<;tittned 3]).;yl), NC1Uli<'p!1,.1n;dk ~uh~111u1,·J alkyll "l 

CH 

R: ;~fl. CL Br. L \'H:. m:.'\hd, l·thy!. n-pro!'>L '-prl'pyi. ,>p:ic-na!)y ~uh-;tituted methyL ,,--,p:1._>:n!Jy 

~;ihs1inncd _.,J!;yi, ''~'ltc)Jlali:· ,;ub~'.i\\ll\'J n-pF'I"'i. ·)ptinna!i;· ~ut<~:rtut-:.>d !-!H(TYL Cl -. CHF ,~r 

('!!_.)"-: 
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lh) 

(_) ;u1d (Y :ire in~kpcndcntly ..;eL.><:!._>d fwm :..; :ind ( l l: 

Ri' t" m::!h\·L t~ih:-·L pn.1p\·L , .. pr<.1pvl ..:\i:k,prupyl. L'yd,1hut~ L \-.vdupentd. ,·:.,,-l«ii~'\Vl or 

,·;.:l' iop)'ilJ1) lmt·tb~ 1: 

I( R" and R1. &H' rnJ'-'fl<.'!Kknil) ~dn·1<.·d fri'lll H F. CL Br CH .. C.T· CTH·. Ct-'.'H . ...:1hv!. 1 

rr<1ryL '°~'' lupr,_1pyL n1dh«A :·. i)H. < )\ ·i ., '-'.!l c ar:d NHCJ.L 

R' is("\. Hr. !. ( ·u .. Ci;. mi.::tl\<:1\y·, 1-pr··1py\ c: ;:kpt1.>pyl ltTf·hutyl :.'ychhut>·! l'r mdhyL :.i11d 

R '. R1·.)-{' 1 .i.nd R ',irt t11,kpcndi...·111!;- !-! ('t" r:1,o;byi. 

S( "H :( ·r..,.,.Oir j.e1Jk:. i-OC1~~0)(IR ., -SCH,C\""0)0-:1tl<:)JJC1, .. -0i'.\1('R-'~- Di 

'.'CH ,("(t"1atkyl1· 

Ki" 1<-: (.lR:" SR ... _ "-.;R"·'R"~ at ka..;t ''rK :.m;tV' acid. J ptrt1dc. a hp1d. a phi\-:phnlip;d. c\ glytc•:<1d«. d 

R ''' i~ -:.ub,titutcd C, ·C~ alkyl. 0p110n;ill:; suh~tltU!J?d C ,:~C 1" alk:, L npliun<tlly <.uhstiwt...·d 

lw1,·r, 1;1J\.:vi 1'pl1onall)' ~11b,litn1ed -.:y;:l<1alk'yl. 1)ptit)naily ~t=b~t1tut<:'d ])('l<::r~·cy, ll'<llkyl. 

;>pti1>t1a!l: -:.ufh1ltutcd Jr)l ,_,r i>pt11_mally-:.ub,1nu1ed hc1crc1<1' :L ,--.r 

R '' i" :, ph<lrm;:iceutKaJl~_, ;i,::,·cprnbk· {'CHhm. l"J' 

<oub<.llttHcJ dl'~· !. c•pt11, 1nall;, ,.u\::1qnw,·d h:,otcntar·~-i. •1! 

II.;., I'- . [C1 R'")i R ·~,j •. R 

E"' h hydr<.\g.en, •'f'\l•'na!I;.- stth~tlrntl'.d :ilk:yl. 1•p\h1ncdiy ;..ul,~1Hukd hi.'ti.·r,ittl1..;\ L urn,1n;;Hy 

qil-"uwwd .:y,.·lua!kyl \)r or11wn::ili:- ,;uh-:.tihlltd i"l('l.:;"l\l, vcb.d}.:1.-l: <.~nd 

R "· l" hydn 1 g,~1L ;1pti<,naliy "t1h,t1tu1ed :ilky'L 1)ptiNltilly ~ut"i"11ttikd h1.'Krn:;Jk: I. c1p1ion;;ll:­

.:.i1h.,tilukd cy~·l('alk::l ''r opt1on:i.ll~ .:.t:;h;;11lc:ted hc.·L·:n<ycki.~lkd: or 

!~'~1.;,-((\R 1"HR';';L,R ',1.·h.:rL·m 
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gj\,-::n!. -L-dH. -L-SH. -L-t\H .'· ,ub,.;11n.1ttd -1.-C: C, alkd. <•[\t1, 1 11cdl~ suh.~1,1u1\·d ·L-( ,-t ._, 

:ilkyl 0pw'nally 'llh,utut::d l -( , .. c, alb:n:·l. (·p!wn:dJy oub~llitH~d l .( _.-C, <i!k\'nYL 

"fl!k'll.'.111~ >iib;_ntut~·d l .( ,_-C· n·ck:1lld:;,.-L (>p1i1~ria!iy ~ub-;t~t1.Jt::d-!.-( --c-

h~li:'i'O( y-:h:tlkv!. t'j\lH>nal!:· sub~rncttcd -L-( .-C., h<:<b~d!..:d, c!ptl·)r:dly :'ttbs111ur,•J -! · C 

C, :ilk,>-;y. "Pllc>r:Hll>- ~ub~Htutcd ·I -C ,-C, .dkyiam1nl·. ()pth'li<dh ~ubs!H\iled .. f -d1-({ 

C1J<llkyl:t1nmc: ortii\nal!y -;uh:-..tl~Uk'd -1.-t ,-c- ;;r:d. ·:>p1i;1n:>ily ~ub'litukd -l-( ,-1.,_ 

beteru;1iyl, 

H 
,,.-("1-1' ...__,.. N .....___,...-"'-.... y 

' Y1 
or 

(:;:.:::---........,_.,,Y 

i ' i ..._ fl 
/fly-;»_,. 

~''1,..:h R. '" 1;; rndq'i("ndl'n.tiy hvdr·.>g~·n, ll.ibg,'n. ;-: ;ni'. 1ntri1 ,lf ka.;1 rn1·~' MnnH~ iKlL1. a pq>tH.k. a 

iw1d. a ph('SPh'"lip.d. :1 ~ly ... ·vs1dc;;. nw:krbiJ<: . ..1 nu~·k,.,t:dt::. <>iig;,»m1chx•ll<l~, j)(•l:''-'~h~·kn~· 

(1p1wn;,ll; sut>stmik'd I -C .(', he!cr«alkyl (~runnally ~uh~titwcd ·I -C ,.(. cyi:J, ;il~yL 

c>ption:>lh ~nhstilw<·d 1-t ,.C, cyd,1al~.\:nyl. ''"f1lh.'IM!ly -:uh-..tituicd --!.-(.', C-

C.i ct!k.:·'~, 0pti,1r1ally .:;uh,t1wkd -L-C ,-C, a!kyln.m1nC'., ('!)twna!l;- :'l.lb!'ntu;(·d I -d1-(( 

(' 4):1lk:· lamrnc. c>ption:ill:< :-.uh,1itEkd - J..( ,,-C · ctryL opti('naliy ~uh~tttutcd -1.-C, C 

~--.._,_....Y 
Y1 

H 
,..~/N,_,.__,.,,......._y 

nr 

-1..-01-L-r -Sl-L-1-NH:- .-ubsiirtH<:J-1-C 1 c, :dkyl. ''D\1\m:il!y "nl's1i1u1,:d -L-C.i-c,, :i!k~L 

<>pt1<m~lly ~uh-..t1tut,;d !. C--(, <tlko:nvl. n;>li;·,ndl:< <:ub:-.titutcd 1-C.·~(\ :dk:,·n\L (•pti,,n:1!!) 

:'uhqitulcd l -( --( , h,;\..::r(':>!k;'i. npti,~1~ally -;u[>,;,u\utcd --! .-C .-C cvcloalkyl. r)rtinn;1il) 

~ubs\!\utcd I.-( --C - c;·~'liin!ken_,-1. nptlnncdiy -.u]:'\-.(;tulcd -J.-C :-C · iw!~'f('cyd~>Glkyl. 

npt1,;n~1ll;· ~uh-.tnuh:'J -1.--C, C4 h:ilnalkyl. ''Jllwn.:i.ily st1b.;tit1;h~J-l-C 1 -Ci ;1IL-,xy. 

... ·~J''""/y 
Y1 

H 
,.-t)'--...,/· N '--.._, ~-"- y 

Y1 
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is ( 1H. (J1vL'. COOH. -:;r),.J l. OS()J I. CiS(U ).·"'.'~Tl";. P~ Ci HOH l:. OPiOJ(! lH )· .. 

(lPUJH/lHHU·C, ,·,Jk~!J ,!r l\;J.'·\"Y'. wllc·r~in 

~and Y" :;re <.'ih.·h mdepcnden1h hyJr,'_i-;n1 or mi:tb;l: \I:' 

Y' and y' ar.: tak>:'n lll.~ether w:th 1.ht' mtr•:\),'.t'ti w l''hkh !hl') arc anm.:hcd 1c1 (":,rm 

:i (:\·<:' ,\r ~i>. men1h,·~red nng thal np!inru!h <<'i\t~n!I.' 'Hl ''"Y~~-n ;:;.l<>in ,·,i i\ 

ffi b ;, :. 3, ·L 

n i< O l. 2. '. 4. 5. h. \. <i ,·,r JO 

:mJ '.'.hCr\:.:111 tf R;,. 1:0 ·(C! R..~'"JlR ''ij,,R ·" dwn at k<l:'-\ (11)(.' ·.if R·'". }{ '' .md R' i." not h;.·d;"i'>t:cn: 

R' :~ H. )<l\H"f alkyl. ), iwer ll!kt:n/l ,1r li\\".";.'.f :l)k~ ny!; 

R . R ·. R'. R" and R • :ire mdc:pcndently <:.1.'kckd fr<im H, F. l L BL l. m<'thyl. crh:vl n-prc1pyL r· 

pn.tp~·l. sub~tituti:tl m,:1hyl. suh..;\1tu\(~d l'lh~·L ~ubs111u!cd 11 .. rrnpyL ~L1h,;1nul<:'.d l··rrnryJ. 

,·y~·](1ph1p:.l ,·yci<.>hc11v·I. ·:y~·lup·;·nty! CF,, CH f·:. Cllc I , NH: "!HR' !\:!{'){" i JR.'. :,R'. ( (I ))fC. 

('{ >.::!"!. :l ~~lit llf CU)·L 'JOR'. (JlNH'. co~~il!\'. c'ClNJ.:.'R'. SC!,H a "alt c. 1r snJL '."•,Ol:R'. 

:'>(n1;NH,., S\01~~\'HR'. Si( l!::\R'F<" ::iryl <"r a h:-te1ncy-:·k. \<:hc·r('lll 

R' 1~ H. C , ;:t.[L:'I.. :<.ub~utut,;d (' 1 , :ilk:! w!Kr<:m ;.;:nd <,uh~illll!.'.ll(- .::.re .~ck,:t,<l fr"rn ( T \. <JH 

(J( ' ' Jdk~ :. ( oc' -illkyi. ('(J()}L (. ()()(" .:.ikyL :..rn~ N} K ' . i\lkvl. 'iH : ;di..:!)!( ' 

:dky!}. ("q\;HC, .. a!ky!. ;i::/i •ff 2 h(·icr<:1,·y,k. 

R" i::- H .. ( , aih;J. -.ub~Ulut~·d C,: alk:! \'>·11,•r,,:in ~aid :-aih:..:i:utwrn:; ~m:: -;d•..'UL'd f,1rn Cl·._ (>lL 

OC ,_. :ii!.:y':. Ct'")C 1.: aH;~-1. C<h f!-C C(l{)( ._, :i\kyL NH NHC alkyi. \!tC . o <dkyl\. 

CUNJ-l'L ·,,alkyl. :Jr\'I or .l hdc1-,1c\·dc-· ,yr 

R' and H" H•f~lhe'..r 'Xllh 1hc rntrog.:n :lh'rn 1n \Yh!·. h lhL'Y arC' :in:hh2d fr>rm ,1 -+·. ~-. (~r /1. 

m;:mh;:r,.:-d h<.'l~f\J,:y\:lic rin~. 

('1 J m,~iah<)\itc;-, ph.~rmn::-cu~1c::ill;, .1eccptnbk salt :,,1[\·;11i;;. 1"'"-IL"r. tauH>m::r ,:11 pr-xlrug t\l(:!"<.'l•f 

ti:~ 1"he meihnd of claim !', l. wherein thL' ,'(>1hiirii'li '~ gout, ::i i«xurrent gc>liJ :it:a1.:L gt1u1; ar!hrit 1s 

h;:pcn.1nL·a::m1a. h'lr~·n('.n..::1c>n. a ,·ard1tn·:1~cubr db,~.1~<e. C;.')ornn:i:·:, lk:ffl J1<..('.a~e. 1 e-.<.::h-1'.:ykm 

~yndr<)HW. l\.(·!kv-:-:.c(·grn1lk·r s:1:hirnm.;.-. kicinev di,;.,;:~~e. k idn·:y ~\(me,; k1dnc;; fa;[un". K•nn 

,;4 PK m~'thc,d nf ('.l<lim "l. further L(irnpri"in';' admmisti'.nng <i ~n:imd :1 0Tn1 ,·ffe< ;i._.~, f,1r dw 

t1·;.;-auncnt <:ii the g/•Ut 

l'.'\ !'he :nc-thod cir c.lai1n h4 \\"herein 1he ~i;;:.,,11d ag''-nl is a URAT l 111hil11t,,r. ;; i,ai11h1n,; \\Xid;1~<:' 

inhihnor. n :>:MHhi:K debydn\~c:n:hc. ~~ .\.11nllw~.: ;)(,.Jd<.>rtducta.~c inh1b11<"1r ;)1- cnmbn1at1un~ lhcrt;>uf 

i,h i'ht· md!);'•d <'>f claim ~,4 'X!Krcm dll' -.,:n•11J ;tgt'nl I'- J!ic'~"urmn!. i(·h;1:s~··sl~1t. f-Y :\-1·1~ l, ur 

c'.!'il1bi!ltlfl(1n~ JJ;~-r~·uf 
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(If <i ::,,1mp,1und <'f1,1nr111ia tll: or 

X-N R~' R::· 
)I \\ >! 0 

R,. ...... ~,. "vv ''f:.-
R2 OH 

C!!-

(Ji 

Q ;md (f ~ff mdq1C'.Dck:·11ly ~~kclcd !'r<>tn N <md CH. 

R '' t'. methyl. ~-thy I. ph•j'!-L '·p! t'P~ L ,_.,, lnpn1pyl. ~ vc k1hw:.·I .:v,:l,•p<Cnt;.. L L·;.d"lw.\ yl ,_>1 
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pror,-1, c)< !i->pr, T>i m~th<<~:~·. t1H. ncf ,_ Nll- ;;nd NHC!-1. 

){ 1' I'-('[_ B ·. L Cll .. CF, m~·:hox;r. i-pr'.'f'Yt. ~·vcLlpr~l~"'-\L ltTl·l~llt\'L l'\dobw::01,.1J nwth~-t and 

K :. R' ·. R :.; :md R ' ar~· inJ"T't'lldentl~· H <ll' nwd11,-·l: 

R1' t>.: ~CH:Ci_--OlR1.' --SCH ·-ktrn7.c>l: .. -I. -SC! !-C: ---Oi:-.JHOH. SCH:-( 1°·(1)0-~llj..,_:·!-U( .( - Ulfi ~-­

':-CH:Ci-·OJ(i.,tfJ.:yl·(l( i - (~')OR-"'. SCH -Cl C1)l"f-alkyi -OC\ ·--OJ'.\l\ '"R "·_ ur 

~\'H:C(Ualkyl1. 

R''' I" UR". SR··· :\H."·'R"'. at k:1.~t lllK' :1m1nn ;Jc'id. <'· p(~pli<lc. :i li~'ICL <i plv·,;;:iholipid. a 0l:·n>~1<L· 

nptinnally ~uh~t1luted •uy1 (>r '-'Jllt<.niall~ 0.uh~!l!liled het;?r\1~r:'L (it" 

R:. i~ a phiirrna~:nui,:a!I;. ;K·c-c-p!ahk 1:atina •)r 

R· h -fC<R--.'lOt'~iL,J(' 

R' I~ hydr,>¥o'li. "J11i,~n:ili;. ,;ub-.:tinn;-.J c ! c~ <:dky\. (tpli1)Tl~i!ly ~Ub'-1.iltl\cJ bt•ic'f<Jrdl-:vi. 

<'•p11<-nc-dl:- ~uh~lltltled (':•-.:.h11lkyL ''Pllt>rn;lly ~ub-:11\Ukd hcti:rn1.-·_vc.lu;>H:yL npii1maU~ 

'llh'-t1tutc1.-i aryl. 11p11P:-1"li) suh"!J(u\<:J l1~1en>iln-l: ,,, 

x'·' 1'- -!C1R'--1iR'h1LR'' 

'-t!lhtimtcd -.:ydo~dk:--J 1,)i' 0p1ionally ;-;ub::-ltli.lkd ht\t."h•1.-·,_.._-J,,aJkyi. and 

p,·1 · i~ h:,<ln1gen. (•puu1«tl!~· :-tJb:>lltUll:"d <ilkyL up11;;1n;dl_v ~tfr-.,;1in.itt."d h:;t~1-;)alkyl. ,_,ptwn,1JI~ 

:;_uh:-.tl\Ult'd n.-,·Joalk:"l (n- r>pt1om1il: <-uhq1\nkd ht~l«n·-~y-.:loalk;-1. ,'1 

i!h--<..·i\I. -L-Ol-L -J. -SH, -l.-'Hi :- sub.-\it.ult'd -L-C ,-C, ;i1k.-yl. ,)pt1ullall: suh:-llliJll'd -L-C.;-C 

alkyi. nrtionaU~· qih'-titutcd L-C,-C, .ilk<:nrl. 1J{'t1,.1n:::ily '>Uhstttuti.'d L-C:-C, .tlk~,.rtyl. 

C, ~1lk0>.y. up~•0;1,1l!:, :-ub,;1itu\\'d -L-C 1-C.1 <<lkyL1muK. ,~ptinnally ~ub:;_t;tuted L -di IC 1-

( "1alkvbmrnc 1•pt1,)na!h ~uhq11utcd -·l -( ·I. :1rvL nµ;1,tn:1li_\· -.u{;.;;u1ut;·d -[ -C -C 

(~l'_,Y 

_,.f'\.., " /~":./j 
\ -'Y1-,,, 

1·;1,-h R'~ i~ indcrtTlikti~!~ ln-"frc1;::en. hak,:::en., y;nk' ruH<:., :1i k';.ht ('Jl(· ;unrn-:< a(1d. :i p~pt1J<: a 

lq1td. a ph'''Ph!>ilp1,;i. Cl _!;'.!ye 1'--1,fr_ '' nud-~·,-. .;1dc ;; 1md""rn:td,·. '-'!i~i'H'Jd<''-'1iJ;_·_ l''·'l_\'V1h\ krl·.' 
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;:l~<,_··l -t -Ul {_ I -SH. l -\:H·, ..;ub~utu\c'J -L-C 1-C -t!k;;. '-'rt11':1tdl;- q1f'->qnu1,::d ·L--C~ -C 

:dkyl, tlpnnnaH~,- sn!:>"I nukd L -C -C· aik>.en: i. ur1ioc;;l1y ;;ut>~t1tutcd L-C :-C, (i]k\-rn-L 

, 'J~l 1(~n<11 !Y subst11 trkd L -c · ;-( , !1<-'1<:f<."1;<lk yl. (•rt 1CJrrnlJ,- ~uh .. ,11m1cd -i. ·C · , .. (-, "'.'c k1;;1lk> !_ 

up\l(';hd!y ~nbstlHned l ·C cC , c:_,,:::1naH,c11\ L 1'r~:dn,1lly ,.;uh,,1i1u1~'d -L -C-,-C, 

ht·k-r-.•c·.:-.-c k·iilk\'!, l'l'I l<.ltl<lii ~,- _,uhqitutl'.<l -l · ( : -( -, h~-:k>alky!. 1~pti1)nal!y ~ttb~lHUl<-'J -1.-C 

C4 :lik<':>-.y. ;·1p!h11i1!1~ ~ub~t;tu:;:d-L-C -C, alk:-.:nnin·.:, ,lptic,nail; sub:itinn.:d L-dH.C1· 

H 
~~/ N '--.....--"'-----. \; 

. Yi 

-1 .nJL .[ -~I-L -L-"\.'H_·. ;-:nb'>Ututed-L-C- (', ;il\.;yl. L'PW.\nally .~ub>ti~m~d-L-C,-(·., alkyl 

·~pti,Jn;;lly ~ub~t!lulc-d L·C ... (' ', ;dk,;-n:,·I, 1.ipt:,111;ill~· sub~lfflllt'd ! .(_· .. c :ilk\·!lYl. ,opt1,)n;ili 1 

~ub<:utut<.."d L-Z. :-C, hcten>a!hyl. l'['1Hm<1!1~ "oh:-.;m.tKd .l_ .. ( , .. (. · c~·~'lna!k.-L ;1p\lOna!iy 

_-:i1b~t1tutcd ( -( ,-C, ,-~,,-L~n!kEnyL ,1pn•.•n111i;, ~ah--;ii1t11f'd -! -C, -( , hd,__'r, (·~-ch;;lk:-.'L 

z,pu;1nc,J!y ~:11_-,,;1i~Hlt'd -I .( -C, ha!<'<dL~·\_ ('f)()('nal!> ~llh-~llit\!<.'d ·l. -( ,-( .; :olk.o;;>·. 

(1p\i\<naH~ qib~rnui~·d .{ ·i. A.'~;ilkybmmc. npii,-,n;dtv \uh,;tnuthi ! -di(( ,.C,:a!kybmrn.<:. 

,_,r 

1;.0 l.2c·r>. 

~/y 
Ii 

.--··(~---,)~/:.: 

1~ OTL 0\1c. (,'( lOH. l;,(),J L osn ,H. OS1 i'!);Nlf> PiOHOll ~:- ()!-l{0)1C1H \: 

OPiOliUJl)iU-C-,_, alkyl·~ (>r"1\'l·'.:'\c'y"_ '-dleH·1n 

\ a.ncl y' an: Uh'.h irnkp,·nd..::i1h hydr;)g<.-n cir ml'lii~-L ,>; 

'( ,-md )-'';ire i<lht7n L.'~t'iJKr \';tth !h\·: nitn>b'.t:n k' \;-hich th<:'~ art' ;HJ;teht>d tu i;,rrn 

;.c;.·,,nd mH,\!Cn :.nnm. mid 

y-1 :~an d~'(trt 1n pair c)r ~m "':~·gen a;,.· ni. 

and 1\ hi::n::in 1( R~'' is -I ( '! R '" )(R .,,ij.,,R'. th:.:n ~it k:i;--:1 ,\111; < ;f R '·. R'' :rnd F b fl('t hydH1 ~:;'.ll 

R' i~ J-L h_-,v,-<:r 3!ky) ],,\'IC!' alk,•·n;-1 ('i' l(•'s,-r alkyn:•L 

R'. R . R". R'_. ;-111d R .. ~re md<Cp::n,l¢rnl~ ~-;.>k;tcd i'rom IL r. CL Bt. L n1<::1hyL dhyL li·f'P':PYL 
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cn.H .. ~ <dt ,>CCO)L COOR' <.'ON!T> (\;~-.:HR. C(11\:P.·F'. ., SU,H. a ,,,,dt ,_ .. ( S<):JL $1(\') .. P,' 

S( ( l):Nll .. -;10 ':·Nil!\'. S.i(r;:r-.;R'R '_ ar:-] '\r:; h.:1:;.,,-,,, • ._.-;:1c. ;>.h1,,'r>'in 

OC,, alkyl. COC :!lkyl. C(JOH. Ci !UC , cdkyL ~l-1> NlfC:. :1ilyL i"1C '··'· alkv])(C 1 

:ilk::!). ("(JNHC:. alkyl. '-1-f)I ur 3. hctt't<>c'~\:k: 

hnim,·,-t-( 4-cyclc'pi-0p:·L1aphrhal~n.- ! -: l)-.4H · 1.2 . .+-iria.'.t'lc wht:t\;rn th<: sub-<titlie11\ J\ 

th\· :;·po~i1i('l1 i~ ·Rt'. (11' 

(iii! ;i c·,)rnr"•und nt' !\\rmuia ilH 1. ,w 

X-N R' R1 

,,,( ;·\.. x -0 
R N VI/ "~::,,. R5 

R' R' N),~R' 
R5' ' ... f::::·--....R1 

R(' 

!'ormub\1\ 

whcn'tn 

X hCH <.~r N. 

CH-

CH:T: 

X-N R' p::· 

R 1-.Ji... ~4))...__ \fl/ .~:.:'~'f:;:.O 
R' OH 

g' .Uh:! R' ar-:: ind~~j\,~ndcntly "''kcicd fn>m ll <md l»WCT a!k:,.!. n:· R·. and R' tngdlwr with the ~a1f.,,11 
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'0 ,,;,, .. 

R' -,)_1-R' 

R' 

eye' ](irl\ 'J'~- ln1t'-ti1\·I. 

R'. R" :md R'" are mtkI'''rnicml.'' ;;el1::1.1n! fn1rn H.F. CL Hr CJ-~,. Cf', CF"H·:- CF)L ethyl. 1-

propd. c-:-..:hprrip~l 111:.:·1h<'1>:y. r J!.L OCT,. ~H: <trld ?<HCH-

R 1 ' r- Cl. Bi·, L CH,. Cl -.. 1n<:th0>.y. :-rropyi_ ,·;;c.l('pr<iJ>:,·] ;,•rr-hot~·L ;'~'(· hburvl 11r nK1hyl. and 

R<. R'' !{·•and R'' art;> 1nd~-p1"'nd:::'n;J~- Hor nw<i-1:-'L 

R' !\ -SCJJ .('i --Oji('' ~(l·l --t~:;r;1xol~l -~CH'.-Ci "-l/iNHOH. SCH::C! .o.-(!iO-.dk \i-( it(--'-() iK' 

SC!J ,(:1·'·0)(1-;1[ky:-uc1 --())()R '". '-;CH :<'i 0){ 1-atky! -OC\· :()}NR :_.R-". (>r 

SCl!_,(1Ualk:·J; 

R '' uR . SR". NR''R" . ;>t koSI '"'° '""'"''""''!.a p«p<ld;'. o hpld. o ph."ph«h;;,d "l'''''""''' o 

whc:\:111 

R ',< l~ jUb .... tilllkd c: c" :ilk:,-1. <:>pl1(1nall~ i."11hstltUit'd (',_.( , ~dky!. ,··ptii'llidly ~uh<.:1it1.!kd 

lw;-::·r,1al!..:}·!, 1lp\11)na!ly ~Ub'<llluti:d ,-y~·l\>>ilk~--l. ,)pti<"•nall:-- .:.ub~;titnt·-'d hctcn>c~·,'.i1x1lk;_.\, 

11pttc)!l~illy 'uh,tiwtcd aryl \•r nrth-,11,d!:v ..;ub,..;nuteJ hc1cn:'"r-yL '~r 

R '-' 1-:. n pban1;a,·cutic:ally a,:..:eptnhk c:ltirin: 1'! 

R '' 1~ -[C(R.'"HR '1'1J ,K '· 

R'' l' fn·Src>~~<·rL ·:.1pt1un;;;i!y q1h:-.t1t1.Jl1Xl ..ilkvL upti-:maliy ..;ub-.ut11kd h'-.'l~roalkyl. opttnnaily 

~ub~a:tLll<'"d ,-~-,·ki<dkyl -:ir· 1)p\J,)ll<Jlh _..;ub'>\1tukd ht•tcn1cn:Jculk;'I: and 

R 
1
" i~ hydr(•_i:;et;. '-'Ptl('il:dl.1 ~ul~~111titt<i ;:iiJ...~ 1. <:•puun:·tll~ ><ul_hil\utcd hderllalkyJ. ''J'!l(lna!J) 

s,1bstllU!t'd (-'.:·d<lidl-.:d >•r .ip11.->na!i3 <>ub..;;j1ute1i il<::lt!<>cy.;lc::i!kyl. <.>! 

R 1"1~ -!CiR;'\lr{''·)j,,R' \Ylw1·c·m 

;_!lv-.·(•L-l-OH. -l.-'.:\H. -! -~,;H:- "t1h,tnut::d .] -C,-( :ilh·L npt1<::-::i1h ,;,1;h~u1uteJ -L-C,-(, 

;ilk·:!. npn:>n:>il) :-ui>,;;Hrnrcd l ·C-.-( -, illl.;~'tl/'l nr;1pn;1lh ,;uf-.~ti1<11-_·J i -\ --C. :rlkvnyl 

123 



1'p!)(lnail~ ~uJ:>:'\11'\J!Nl l .( l h\•11.'f<'•<llk\·! np1inna11~ .~Ub\lilUh'.iJ ·! -C ·C c:~·k~dk~ L 

C•pll(•n~dh ~llb~lilllini l .( ( cyc:L•a!kcn) 

,..,.("t""" ... o"._/'-· Y 
11 

L npti('>!lally ,uj)"t1tut.::-d -L-C ,-C · 

:ir 

,,,-;:;:----....,......-Y 

·~~I, 
f \ \; ;,.· 

gly-.·11L -L··•: ll1. -L· S!L -I.- N! I·. ~ul,~titw:::·d -L-C 1--C. odk:d. (•ptinirnll~ :-:ub:;;in11l'd -L-C ,-(·., 

alkyl. (ip1innally "uh-;11tutc•<l 1 -C 7-C, Cl!kenyl. upt1c.:n~dl:· ~ub~tnuic.d L-C,-C, alk:,cn~'L 

riptionally ~uf>stHUt<..'d l -C--{ , hc'kfc'aikyL ('f'\lc'·1rnH:-' suh~titu1L'd -L-C ,-(' · ,. ::d,1:dk:-l 

('p11, 1ncdl: qihS!!IU!Ui ·l .( ·( 

i'1pl1\•r><1!ly "Uh"i11Ukd ·l ·( .-C 

,a!ky!:ttrnne c1rimn•1li) ~uhsttlut:cd 

:u·:•L <1ptinnali:; ~uh~utuk•d -I.-·i..· ;-( 

I. difC 1-C .. :lalk 

lw\\'n.>;n;I. 

y 
,.:0";f/ 
i Ii 

/t)~,./"'~/ 
(•) 

Y 1~ on_ ...-i\·k:_ t:·ooH ':")JL u<:;u,it os.~u)_<:-<n-. Ptn11t1H\ ()P(nHnHl_.. 

tlP\(;',;(llf)iC!-C,_, ;liky!) '.'I' '\:Y) y-_ ·,,_ih·"'1-ern 
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rn i:s J, 2. 3. -l: 

n1~11 L2,<-.4 ).h."7.LWorl'): 

:ind \\-herein 1f R ·' is -lCiR·'·'){ R "·1 j,,,R '· thc:n :i.: ]c3,1 ,-,11'.' .-,f R «· R '·" .i:1J R" is ih>t h'.-dr~1g<~t1. 

R" i,: 1-L k•w,-r ::!kvl. kn1.Tr ,-;Jkcn:-.i ·)f k1\'. er alkynyL 

H . R' p_'·. R'' <ind R- are iaJ~rendentiy :-;.,+:,·t;.'d fri'm H_ 1-'. CL Hr. L mctbyL ctll\·L n-pr''P'L r­

pr~•pvL ~ub:;;;ttned methyl. "ub:-t!HH<:d cth; L ~ubs1i1utcd n-prr>p) i, sut-.,.,1irnh'd 1- pr,)pyL 

;. ydopn.\pvL cydubutyL ..-~.-cJ,1pl'l1lyl. Cf,_ CHI".-. CH)·. NH:- NHR'. NR'R ·.OR'. SH . C 10JR' 

('(J_-lL (1.'-;ih ufCOJ-L COOR'. ("n:\H:. CUNHk'. C(J)'.:R'R". SO,,!!. il ~<d: ,-,fSOJl. ".i(OJJ{' 

S((J\-\.Tl . '.':t ()):->-<lIR'. S/C)l_--NR 'R '. a:·~, I "'i' <~ lic:vrt)\'yc.k· '-\·hcn;m 

R l'- H. (', . alkyl. <>ttb.;;tltUt·~d C alkyl \Vhcrern ~;i1d 'llh'-litul'lll~ arc ~ekct(·d frnm ('\,_I lH. 

(1C1.' ;dky!, COC1-- ;>[ksl cuul-L lOuc·: '~tlk:•I. NH::. "-.'HC,.\:ilkyl. N(t': 'cdh~iJ((' 

alJ.:;·lJ C01'..;1 lC, , ,-,\1-..:\·! :uyl (1r a )l,;1r:.r<:1,;y,:k~ 

R'' i~ H. C , alk:'L ... uhs1i1u1<:·d C alt:.·! wlwr,-m ~aid "ub:>1nur:nt~ ;1r\" sc·kctcd [f,1m Cl'- (.)H. 

(.lC: , aH-:y!. CUC 1_, afk:,:1. c1_lUH, ( nnc; - :ilk,,-i NH" NllC, -, Jlkvl. N( c 1 , :ilkyl)> 

C(lNHC,. alkyl. aryl iif a h.::t\'.r(>(':,-~~k~ ()r 

R" <>n<.i R" 1<,g<:t:1<:r ',\-1th the mtrG~::':n. :l!(•ni tc• \'.·i1Kh th.;> :1r~' ;il(a:.:hcr.l krm a -I· 

m~'n1lwn·J h<.'.it.:r<:•l:;-c:hc nni:! 

\\Ta rll<;:lab,-,Jni:. pharmaceutical I:.- ael'..-:ptahk ~alt. ~(l]Vi.lL·.' '-'St(~r. t:1ut1\nwr 1\r prndrug tfwn::<.•f: :rnd 

(\·) ,1plt<'n:1ll:-- nm.·,,, rnure ph:1m1:,ceuticn.lly ;i(.CCp1:i.bl::- Ut1Tir:r~ 

f1'J Th<· ,·.1.'tllp(i~nion t'f ,·laim "~- fur:h::r ,,-.mpns1ng :i ~ec·nnd <lf'.t.::nl cff~_·, ti\ c fur 1he ircatm<'rn <1f thC' 

100Lll 

<.:Pmbma\!i>11' rherc'nf 

bn>m(1---+-•. -1-cydc>prspylnaphlh<tlc•n- i ·;. l ) .... J H l . ..' .-1-:nr:li»k \\. ti.::r.:-rn !h: .. ' ~uh:::titu~·nt :it 

tiw 3-pnsn:0n is k:. '"! 
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CH:·· 

I(;~ IL Cl. Br. I. NH. niethyl. ethyl. l'·Pn'pyL i-prop:l <>pti<>rially ,;ub-~11\ll!vd m::il:1:'L 1)pt:nnidh 

subs1i1wt•d ethyl. optieinc'\ll)" ~\ib!'.t;tult:-d 1!~p1'<>pyl. •.•pnvrwl!~.· sul,~lt:ut;;d ,. pr,-lp\·L CF._ C!TF.· ''1 

(;;1 {b) 

("'', 
R·"--c:-~,..;; R1

' 

RP 
{..:) 

() dHd O' <lh' imkpc'!td~·nd;: "<'l-t'<.'IUl lh>m N (l!ld l H. 

PP J~ in:.:-1h: I. cTfr•!. pr,1p;.·i. 1-pr<.ipyl L~)'dupn•pyl. cydl1hu1~ I. c~tcbp.::-ni ~ l. ,,y,:L\hL''\~··l nr 

c:\· !'.'l't'.lP) lrtK·th .1·[: 

pr.;p\"l, ( yd1>prnpyL n1c"th;>:<). OII. OCr, Nll. _i;id NH('Jl ,-

R '1~ Cl. fh. L ClI. Cl:, mdhi>:i,.y. i-p i>pyL ~:-·.:lnrn~i'.d. r:·l~u1\.L l·:,·::-lnbm;l ,,r ni-.·thyl. :ind 

R'·' R ,., RH ;i.nJ f{ 'iH•: ind<.'pt:•ndc·ntly H <3 rn:..'lhy\: 

R'' h SCJ !:C(-U)R 1·'. ->'.CH:--ldr;i:"olyl scn .. ci .. ()J'."HC1H. - SCH .((-(1)0":.tlkd ( }( ( "( \';R ". 

SCH C 1 OJO-a.lLyl-0((·-0i(JR ;'. -SCI·LC( 1JJO-:dk:-"i-< ;(_ 1-··Ci1NR~ .. R' '. <.>r 

SCH CiO:lii.;.:Ji,, 
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R > 1~ ;:ub,.;t1lt1lt'-i C,-C, ,dkyl. i.1p\1,in:.i!!y· :-;ub~t11tnc:J C ,-( :il~: L 1•rH1f111:.i!!y "uhq1:utcd 

htt¢1\1~1ih~'L z··pt10n<1ll\' ~ub:-:11Wlt.'d ;:\·c.ki:dk:v'L uf\1am:dJ~· .~ub;:tirut~'d fh:h'Ti\~~: dn:-ili.:/·l. 

"ption;illy ,'Jb,.;11iu\ed <1ryl ,,11 <1pt1i'n:1Jt:-· ~u~~s11tt11ted ht'tl..'.'J •:ll'/i. ')l 

R''' i-. -(C{R-'-'l\R';·i ,.R'' 

~ub:-llltltcJ cydc:..iky1"r1)r11t'>n;i!1y 'ub.,titU:t'<l h~·inth ','l:k-:likvl: :mJ 

R~' i;: hydt\')!Cn. '-'Pli(•llc:H~ suh:-tililkd J.lk) l. ,·,pttUll:.lil ~· .;;:ub:>tllut,·d hc1erz1;llkyl npunn;:ill:· 

::.uh.;;nnited ,-_\:.;[o:.'\!k~·l <'11 ,1plhH1<llh .,ub;:tilul~·J he-1,,rnl vd(\;dk;;L nr 

W't 1;:·-\C(R'·'.~(R;~1],,R'. \i;·her(·in 

('ilCh R t:-. ind-:pendcntly h:d1·n~~c·n. h<ilP~cn. '~·;::n;,, rut!\'. a! k<1,;1 one ;i_1nin,, :1 ... ·HL il pcp1idc. a 

hp1J .. l ph,>~pbohptd. a :,:I: Ci''il<k. a IJllL'kc)-.;iJc. '1 m1dcci11ck. ;_)!t.~'.i•nucknt1c.k. pul:·<.'thvkn(· 

gl\..:-01. -L--1)1L -L-'.:'!·L ·L·\'H .. "-Ub"-tltU\<.'d .!_.(' -(, cdJ.:;·!. r'pti.,,wdly ,,ubsti1u1<:d ·! ·C.;·C 

.1ikvL op1 w:Ufi\· ~ub~titulcci l_ -c· .. (_'. :.ill~~r;yt. •'pt1>nally :-ub~ittu!,'d L .(_ ,,-C :ilk\-n\·I. 

t\pt1onaity sub~ti!-ttkJ. L· {_ ··l ; hi:t.::ro:.ilkyl. c\piH>n;t!\y ~ub.~(irtncd ·L -(.',.( ' - , \·,:I, ><;ll ,.c! 

hc.'IG,<y< k·;dk\·]. 11p1.1,;ria!ly stth"t!Hltcd ·l-(. ;·l , liod(<di--.;.-L <>pH;in:dly :-uh~1i1uicd -l -C 

C.: .zlk\'X:-'. ,~pth>ndl) -;ub--1itut.:d -l-C', C, ;;Jkviam1nc:. optwnali~- ,ub,,tit>ncd -l-d1-iC,-

C 1 l;ilkybmine. c-pt1<•n:dJ~ --uh~1itt1iL'd -L-(', ('. :u->·L ,1ptb•1ul!) "ub-:utu~c:J -i..-C ·-C. 

)k'lcr;,;ir:-1. 

c:i< h R._,, h ind.c•p(·wkrn1:, hydr1)g(·n. ba[og~·n. <:yanG, 111tr;' M k:t~I (\th· ;in~mo ;\,'.H.L ;1 peptide-. a 

!ip1d, il. phv;,ph~ lipid. il µ.fy,_',>,;;de. :l nu;.·)(·,y,1Jc_ J nucleotide. 0h;nnudcc<ldc•. pnlnclfn kn·.' 

··'Pl1>:>1rn!ly -"llb'-UlUted L ( _,.('. lw!t..'U'a!ky! op:ip;1allv ~uhstmiwJ ·L-t--_,-C, <,,.,'lo:i!kyL 

,1pti,>n;diy 'ub.:1il'.ll(·<l t -( .( · <::_,cb;o!Lcnv!. "pnc,nai!y ~ur.s1itu1nl .f. .. (_' ;-(. 

hc~nncyd\\alkyL <'pt:nn<iliy ~ubs1 ilut(·J · L-C--( ~ hal,1alkyl. :ipt1,·,ncilly -.:uh,.otutLd l .·C 

; .1.lf;.1,\~. c)pt1,1nally ~ub~11:u1vd ·l. ·C 1-C, ;;;ll-.~·hirnmc «pti(~twlly ~ub;.;.lt(Uk,J ! -di-(C 

(, \:dk\ L1minc·. nrtic ,nally q1h~t1tuttd -l. -( --l <;rd. ,,pt1~111:d~· <-ub,:tiut~'d -L-C, ·C-
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H 
/nVN',/'y 

Y1 

(0i(y 
.~·1"'"1· ~A.:....--) 

' Y1 

,.nb~iirt~i,:d !_-( ~ ( lwlt'r<l;1lk\'l. <>pri11n;diy :mb,\iiukd · [ -C .·( - c~·:.:k:ilkyl. ;1pLiPna!lv 

~uf>sii!uKd l -C, C- cy\ k:ilk«nyL ''t>tional!y "ub<.t1ltrtcJ -i .. ( · .. ( lw1cr('<.·yd(1~.di.,::! 

upt!nnally ..;ub"tltutcd l. -C, C, h:11'1al1;·L np;j,_,na!ly -;uh-::iirnt;;d -I -C:-C~ a\L-":y. 

nr1i1\r.all;: -:uh-,;.nwcd -l -( ,-C.alkybrntnt'. ('rt;cm:;lly "uh,:rnu1,:d-l-di1C1-C11alkylnmm·.:. 

np1ion~illy <:.ub~utuh'd -l-C .-C nryl. c•pti,;n;:dly Sl1b"lltutcd -L-C --(_ h-.'tL'E1,1rd. 

/f)--"'~Y 
Y1 

"' 

Yi:> OIL (l?\h·. Ci JUH. SU,H. OS(lJ"l. U~{fJJ.'\:H . h(l'i!/HH.·. OPiU)tUI-ll: 

Ul'iOHOH!iO-C1 ~ ;~ik_vl) t>r \!\.:Y'Y': wik'r"'2m 

Y~ m1d Y' arc c;ich independently hyd:,·•;:cn c•r nl<:thyL, 'l 

Y · .'llld Y' ;-ire rnkcn '''l'~·th<.'r \VJ\h tbc: nHr0:,:cn lu ,,·hi.+t tht': :1re au:idw~l !(' L11m 

:>t•:.::('nd mtrn~~n ~itnm .. cinJ 

Y' i~ an dc;.'tr,)n p<>ir <.'•1 an '·'\Y~;;n ;1t11m. 

rn is i. ' < 4: 

:ind wh·:r~m ifR:,, !' -!CfR 'l\R''"l],)-(' 1h~·r1 ,u ka.;;r. 1)nt· 'd R:.. R"' and R'· )i-.1K•1 h;,Jrc.,µ<:n. 

f{' 1~ l·L k>W(T tdkyL k)\.v:r ;;!b.:n:l or ln«•:('t :dt..:ynd· 

c·yckpr(1p;·i. c:ctol:>ill:L ...:y~·j,_,l''-'!ll\'l. CT,. CHF~- C HJ·.\:!! . NlIR'. ~R'R ·. C1R.' SR'. C(ClJP.' 

C()·Il. "·':d! c,fCt'1J-l. t"(j(JR'. CU:..,:H:. COhHR'. \\)Nf\'R' . ...;q,11, <1 .~all c'f St)J1. S((.l).R'. 

\(( l :~NH·. S( 0)·.~I-lR'. '."1'0):'.'-:R'R" ;HJ l or :1 h~k!\•.: ~:ck. \\·hcrcm 

RI' H. C. · :1ti:;»l. ,.;uhstirnk·J C 1 , ,11.kyl wh(;TC11: ·'•Hd ->L1b-;i'1f11~·nt<. ;11·e ~rdc'<:.tt•d fn.,111 C} < )H 
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OC an,~·l C(J( \ all\vL (_"(H)H. CCiuC,, a.\kyl. "\H,. "if!C , :ili,\·l. ~iC , :1!l~:~··. 

(,{ J\'HC a!hyl. ;>.ryl ('r ,; ]1('lt.'!\·,,:yck~ ,,r 

re :1m! R'' ttJgdht'r wnh t!K m;rug,·n ,111.Hri \(' 11 hid' ilw:, :ire' :1n:i,;!11~d L1rn.1 e1 .+ _ 5 _<)th· 

rncmh(·i,-d i1..-tL·r;;,·\.,·h,· ring .. 

(1;·:;: nk'tC!l'(1)HC. ph:!!"ini:h.'<."llti;::,i][_;, "CV rtahk ~,l]L ~,l\\"<'.11<'.'. >-''<h:L l:il\!<'i':h~t ''!" pn1,in1l' lhc'1Tnf 
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