POLYMORPHI C, CRYSTALLI NE AND MESOPHASE FORMS OF SODI UM 2- ( 5-

BROWD- 4- ( 4- CYCLOPROPYLNAPHTHALEN- 1- YL) -4H- 1, 2, 4- TRI AZOL- 3- YLTHI O ACETATE,
AND USES WHERHMBS®EZROSS REFERENCE [ 0001] Thi s appl i cat ipom/usk@itmgo28he
benefit of U S. Provisional Application No. 61/293,602, filed January 8,
2010 which is incorporated herein by reference in its entirety. FI ELD OF
THE | NVENTI ON 10[ 0002] TheTpresent i nvention rel ates to(g)ol ynor

cryst al | PRAYYMORRHHoHaRY Sg¥AkINE AN MESOPHASE FORMS OF SODI M2 (5-

2- (5- br ono BROMIG- Y aHapY CPO RRO RYRN APHTHA. ENH-Y 1 3:4HA1 12,8 TRIAZQIL.3hi 0) acet a
te, which decreases urigaeichA@YPATE, RAGKESPINPHPREGE | NVENTI ON 15[ 0003]
Gout is associated with el evated levels of uric acid that crystallize and
deposit in joints, tendons, and surrounding tissues. Gout is marked by
recursrent attacks of red, tend@RosgtREmNCEV\ol | en j oi nts. SUWARY OF

THE | NVENTI ON 20[ 0004] Descri bed herein are crystal ynor phs, rresophases
and ot hdP09drTs aplisefennuetpims thebengfibppl 4 vaeg}@maép&p@gyatwam 941294602,

-yl) - 4H 0005] One aspect
descri bef?} %%ﬁlg%ﬁl ggrég Q:glhlsc a P{C%D%% daﬂe%m b&L %#e?sng%ll u%s %lﬂ.'(r%tg'br ono-4-(4-

cycl opropyl napht hal en- | -yl) 4H 1, 2 4 tr| azol 3-ylthio)acetate characterized
by peaks at 25 4.90, 9.83, urther enbodi nent, such a
crystalline polynorph is fuf‘*i‘r"?ﬁ?%g?g‘%?%‘r;@%k@?f at least two further
peak® at[06086lhcGhrésknt ihOcrikidn rdldtcd 2o p@i@dloﬂﬁnc’l,@r}&wlnie?z@ld ﬂlefsopleétse $brindsloff ur t her
enbodi nents, the crystalline h exhib an wder diffraction
pat t er n Sof&} %nﬁéwbléﬂm(y“t(ﬁéyglapr@pagﬂapw algnl ay})- 6Hmb%»f1 tﬁ?¥0f1‘r3a¥,1fhl‘b)ﬁc%%¥?’t ern
shown in, E%ajsesﬁ& &l g afced aspect described herein are crystalline

pol ynmor phs of 30sodi um

2- (5-brono-4- (4-cycl opropyl napht hal en-1-y1)-4H 1, 2, 4-tri azol -3-yl thi o) aceta

te, characterized by an 1 i det er m ned by
differential scanning capmmﬁ @ﬁﬁEgg%Tﬁg further enbodi nment,
the Grygnesd)i Geut ROAYGRARY wih ShatcAdsRId Faficidhel & {euant bl dpeapH ng
calorinmetry pattern substantially the sanme as the differential scanning

cal or i mgoms, patlers, andsrwrouniing FisggREGOut i$ marked thiyaecurshhattagksigipeds tender,

hot, and/or swollen joints.

SUMMARY OF THE INVENTION
20 [0004] Described herein are crystal polymorphs, mesophases, and other forms of sodium 2-
(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate:

N—N
/N

] I O Na*

/\

[0005] One aspect described herein are crystalline polymorphs of sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate characterized by peaks at

25 4.90,9.83, and 25.29 ©26+0.1°28. In further embodiment, such a crystalline polymorph is
further characterized by at least two further peaks at 6.86, 8.41, 10.13, 17.92, and 23.10
©20+0.1°20. In yet still further embodiments, the crystalline polymorph exhibits an x-ray
powder diffraction pattern substantially the same as the x-ray powder diffraction pattern
shown in FIGURE 1. In a related aspect described herein are crystalline polymorphs of

30 sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate,
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5descri bed herein is the crystalline polynorph FormA. In a rel ated aspect
descri bed herein are solid pharmaceutical conpositions conprising an

ef fecti vewarmounss@b t he crystalline pol ynorph char act er ipzeaisbyi 1tobe33
aforenentioned diffraction patterns, an effective amount of the crystalline
pol ynmor ph characterized by the aforenentioned differential scanning

calorinetry patterns, or an effective anmount of the crystalline polynorph

Form A, <4aragigrizerhley avendofigriai ot onsefdasedetradrad tyrdiffeseatigisesning carrier. A

met hod f j AR i Ur ! . i .caused by

eIevatedgk¥#%§§%#ggwg§%lgsﬁggﬁgggg?ﬁg&ggﬁ#ﬁ?g%%¥ﬁﬁgﬁe?%§§B§%H§ect in need,

an ef f ecthhnetcainalinyg a dffferdigiaCsoasthiap lchloamealy panempRubharatlt eid saed dyhd he

aforenegﬁhpned diffraction patterns, an effective anougt or the crystalline
tidr

pol yror phTeRafH seamingesa| Bim theradicet diveiin Sel R 3-1le feot AART g

cal ori m%%&éﬁb%ﬁ%%t%‘irﬂ&th@%rg?t@lli%@ pBf B &R BOHDE 1 @hted R Cr desfeliinRRein

pol ynorph Form A, A nethod for ‘treating or preventing gout, conprising

adm ni staee salgl, phaomaces il ecmpontiorsecympaningfah edficctine anoun bf e crysealleney st al | i ne
pol ynor ph characteri zed he.af or ementiopned. di ffraction.patterns, an

Bet por TonmaaRehare ERe R by SRt ety MR SR Rt e SRR S of

af or emenhé eReEIIRk HbBMEIbh BharSA&TRUMY (RRARIMBbYcPAHRNNS, sc@inidfh ef fective
amount of the crystalline polynmorph”Form A 20[ 0006] One aspect descri bed
her ei n aebrigngstriteingeonpal offeol yhamaint 96 theipnyseal (i polpmorph-Hogm A, as an

cycl aopropyl napht hal en- | -y1)-4H1..2. 4-triazol 13-yl thio)lacetate char.acterized
by b R RN A Iy R LB ATl R RRE
cryst al IHyperupiebniiisrphideasd suibdiEsy abararis icdetvbly, @ngeingddniiris@8ng06. 120.

In yet still further enbodi nents, the crystalline polynorph exhibits an
X-ray povderccHinfreed.an;isciet areeuit efithsrcayialing golymerphgharageriagl bwdex- r ay

powder dif&feﬁl%ﬁﬁérg%pldﬁ’@}atc{?&f‘g/aﬁr{'}%%ﬁ ggfgcgiggjﬁﬁ%ﬁm Ittn@cyEhAhE QoRRREHE descri bed

herein are crys I ne po

2- ( 5- br aftmradte(ideClycthopfapyikbmagmbt Miffeontid ydhning calorimetry patterns, or an

4H 1, 2, 4-triazol - 3-ylthi o) acetate, characterized by an endot herm c poi nt

onsef’, #ECabYInPHEa! By CHYSFEf%é?eePRIVQP R g @Rt tﬁbfr?%}mgtormyafmagrs C.

I n a furdfiercomBRaHh T8Ministtie:, 6 ¥ Siibdt infedOky BRERN e o GRAMAL &4 igedcby a

differen iéfosggnn?ng ég?épg%etry attern 30 su%stgntpally tig&saneeas t he

di f f er erpolyahorpb aharhetgrizaal byrthereforgmeatoned difghaion piaticiab, GoRE c6tivd amambdoher

rel ated aspect. . described herein.ig,t crystal.linge, pol rph FormB. In a

el at od ‘B Pasel HE RO PG, Fareirivss 2ydfy Far st phebu R MES () ons

conpri siAhriditSf fa@6knls V& ABFBLyOimb R oS thehptdliine dg‘w rEfImcAar acteri zed

by the aforenentioned diffraction WO 2011/08500&% / US2011/ 020233

pat t28r nd0086] @id aspedtdescaivod hercur are heys@tlinstpalymerghpel spdomp R-(etheemetiei zed by

the aforenentioned differ i canning_.cal.ori.net at:t er.ns r_.an

of fect  voU BRSPS b TR A AR R R b P P pep s

i ngr edi ent2, s@1dadd 16.2R31010NE2@XE fipitientmbbdidht, isech a &rySRIlMeGofydiorph @at i ng or

preventin héﬁgrurLcenia or a disease caused by elevated uric acid 5l evel s,
&

conpr i sifHgh Testiged biga p@%kaé1%@9?%%#0-i°ﬂ9n@@@¥8t&hfmhﬁé@mb%n@%uﬁhﬁ of the
talli . ‘ . it .

et t e ne T KRB AR R ool RO BATRAR SRR IRERERD, o by

t he af ortkerenay povedbr di fifaeti@npat@in soamnh FGGURIES.iInetrelytedakjicet dscribed an

ef fective anmount of .the crystallin | ynmor ph mB. A nethod fo reating
or pr e_véﬁffiﬂﬁ@reg%t%ﬂ%%mmﬁv@ Oémﬁelw?gzrérl?rﬁ ,0-58‘{-%5%@ tlénhﬁh%%ir,yban
effecti Véﬁi-l,@,éﬁ%%lt-}gfthfo%e%d %ﬁﬁbétbﬁ%ﬁ%@#aﬁ%ﬂ&t‘ﬂe&ﬁﬁ@@ﬁ Bhicged by the

af orenentioned diffraction patterns, a fective ambunt of the crystalline
pol ynor pletarmarcd dtyedifferentidd ycarmengafaborament dtehed 1dB3°Ce hemfiirtier smbedineyt,
calorinetr attern or, an.effecti ampunt of the crystalline polynorph
For m B gl eoyRhs NdkeRbe fef Tl stk Rr s HERone. of
sodizgm %uﬁﬁarﬂ[aﬂ?ﬂ?hélsaﬁf’e' as thddifferential scanning calorimetry pattern shown in FIGURE 6.

cycl opropyl naph haIen-I-y1)-4FF1,2,4-triazoI¢3-yYPhio)acetate characteri zed
by an x-Inapothevigkatcddispeat desdribad perctnap thostrpsalting pellymprpthlorsulRelnzsretated x- r ay
powder  dh ASLIRN RALHSEO AN B Gpfositihsoh A dnFRER, deseri bed
2- (5- br aiouht §#the ¥8lseplirepolyragihh Bhirattedzedly- thttafordnéntioht@didfradiopnl t hi 0) acet a
te, characterized by a differential scanning calorinetry pattern
substantially the sane as the 20 differential scanning calorinetry pattern
shown in FIGURE 8. In another rel ated éspect descri bed herein is the
crystalline polynorph FormB . In a rel ated aspect described herein are
solid pharnmaceutical conpositions conprising an effective anount of the
crystalline pol ynorph characterized by the aforenentioned diffraction
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30characterized by the aforenentioned differential scanning calorinetry
patterns, or an effective anmount of the crystalline polynorph FormB' . A
nmet hod f owOt2pnHZBE00g or preventi ng gout, conprising adm RCIUS20INGH2028D a
subject in need, an effective anmount of the crystalline pol ynorph
characterized by the aforenentioned diffraction patterns, an effective
anmount of WD 2011/ 085009PCT/ US2011/ 020233 the crystalline pol ynorph

char act erfteag seffosivarmeenehthcanegaling payeainhghageteriaehby @& orimetry
pattern : f ' | 1ine - E B'.
o00] " cru s AR RN B BRI Qlorlin AGhE, on S RENTRAA SPIT i i
2- ( 5- br aympstdtit&polymorph Form B, as an active ingredient; and at least one excipient or carrier.

cycl opropyl napht hal en-1-y1)-4H1,2,4-triazol -3-ylthi o)acetate characterized
by peaks£ g%eg@. or Baaiing ox REFVEBLiRE hypsEiricopia ohp disrashegus Blieﬁ%tﬁ‘g uric agid
crystal Iing, E&h}éﬂﬁhg Iadllﬂﬁligtéﬁﬁ%% a SR G BEZEHAEHAE alnBER o rHOPER R At
23.3, 23.9, 25.2, 28.3 or 29.0 '200.120. In yet still further efbodi nents,
t he crygtolyrhomb chohgtamzaibyethb afor¢rserdiongd didifragiongeattens fanredictiionamatnt ef n

bstantj al | h t h - wd di ff A tt h i
P oo shE bl e R hate sty AR b risronnd bR Rabt St ol i ne
pol ynor phidrRidiy pattbihs Bor' 48l FeBivlAAGIRR 6F tHdQSEdI BRIpeM6iph 1M E?AF] hibthod

e

phar maceuti cal "conpositions conprising an effective anount of '

cryst al |foniecgivRprproynidisgaiticonipziemgdminstcangte penbicgnededl, fn eHectiven
patterns, or 1 lve un f the crystallin ol r-ph Form C, as an
et e rmbiasPEnE ShERUEHRIBEPh e LB S o e RO BIRRAROG o
treat i Ngha@Ernpl @MERECtiiGariyiRe ol FHeCeiitalind pélytioghastarcauisedbPpiheel evated uric
acid levels, conprising adm nistering, to 15a subject in need, an effective
amount cHoreREndenedtdafferepial seAnpEr iorEnryRAttEms 7R ANRTce e HPYFE REA oned
diffractj effective anount of the crystalline pol ynorph
Form C. %%?ﬂ%@ﬁy‘géﬁh%%ﬁﬁg or preventing gout, conprising adm nistering,
to a sulpeei] Om asped desmibed herein are cgrulinte polyrhdrphcofystiain R{&-bpahy-Aarph

characterized by t aforepentjoned diffraction patterns, or an effective
anmouit &WC@HQPJ%?f_ﬁﬁlﬁp-déylg-%ﬁgptﬁ%#ﬁyl .10)266[t@f6651ra€§q’é269§1¥e@tx'5?é’scri bed
herein af&def M§ﬁ§dtﬁohﬁ5§%tﬁ3lls§iﬂgﬁﬂ%ﬁ§%e Sl ég@fezi'@%i- I%UVQJE? dftbéion pattern

cycl opropyl napht hal e 4-triazol -3-ylthio)acetate characterized
by peaksshawni@FB;URE.78Iramctl&ed aspeatGsait@d hiereiy axte csysitdllindg polymerphenbodi nent s,

th talli I h hi bi - diff i. tt
subst ancParmy 2Tk Geeharpy by e R P 2 ote S ePRedfoun 1 n
FI GURE 1@ arabRrid@tPb £ Hiffc@drdfaPsbaASing ChlofBREY ipR@sn REbRAMiall$ tHd@me2R the
crystalline polynmorph FormD. In a related aspect described herein are

sol i prhffergeieal spanaingeahqroBetny patisteshepm 18 iFG ®fln anetheraclptasippecst t he
crystalljne.paql charagt er.i aftor ng i L ffracti.on

pat ¢ e ndSIRERVERE B FORNARRERpRE-B Eb AT pCISh FIRBU nBRFhaPlalliled o o
active idgssidl ghatmacatdcatompastioBn@ne¥isingi«QrHiffeotiveCaidune bf thA captdiiant f or
treating or preventing hyperuricem a or a disease caused by elevated uric
aci d | ewslgnorph sharperresd byghe aferemationpddiffraciion petignecn giigchesamony; of
effecti @]% 351%]: : : i he

af or erre\rll[?? one ﬂﬁllef(IS Pl act %F\y%%?%ljgreﬁiy Rgér ng}r)lerngﬁlggﬁ @g&%&&gﬁlﬁga@ﬁn he

cr ystsal |dateeinpeotyypatteml, drammfioctive amém df thercrystatd pudymorphreorard'| asgangout |

conprising adm ni.stering, to a subject in.need, an effective anount of the
CrySt al SR PETIR PR RDIesy PP GBSDI0Hs D ob FresBesbs ERINERTETYcaRE by ¢ he
af or emrﬁyb@r’ﬁ?i@erﬁlafd(rrﬂﬁ&'a%"calﬁ@&f l%)(')éilg‘iatéﬁ urdacd feSE1k] d68nyd nﬁfli_s{e'ﬁﬁg, to

crystal li'ne polynmorph FormD. [ One aspect descri bed herein are
cryst al ld subjepbinyneed pihsliottisnanamt 2f (-chysortbrelpqlmorph characterized by the

cycl opropyl napht hal en-1-y1)-4H1, 2 4-triazol -3-y]thi o)acetate characterized
by a1 GG eRrestsRimonbidisat e 3Bt Sy bR 8 ot i 1)
furtiher paRedt®bBihetiGembidnal ldiff@cmRl yemhi cerhintitlyatbnX-dray powder
diffraction pattern substantially the same as the x-ray powder diffraction

pat t er n &feetire amount gfE crystalline paipmpeh Fosmdd'ed) ragthedfor deatend Gadevsatiogn i s
the crystallli Rl 1 =0r l. | .a . descri herein are
solia pray icARrRREPORLRNAERE B ekl e PP B R A B R, e
cryst al Igotgng@eh yhmagbrized by the aforementioned diffraction patterns, an effective amount of
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10characterized by the aforenentioned diffraction patterns, or an effective
anmount of the crystalline polynorph FormE, as an active ingredient; and at
| east onewexeilssiw or carrier. A nethod for treating oPCPHIES2@nNioR02g3
hyperuricem a or a di sease caused by elevated uric acid |levels, conprising
adm nistering, to a subject in need, an effective amobunt of the crystalline
pol ymor ph characterized by the aforerrentl oned diffraction patterns, or an

ef f ect i vBe aiystghine pylyggorph éh%a%rv@mhﬁhe worgmantigneddfigiontialgcartingd f or
treati “Q:afbffnfnp fy lf'tre%lr@ﬁgorgﬁ% ec ﬁéfﬂﬁ&ﬁ{t e %%S@ﬁlﬁﬁﬁe&%‘)?ﬂﬂ rphFRmSPl ect in

need, an e unt o e cr sta i ne characterized by the
af or emer[ﬂ(ms] E(dnd?hsbécrtaleidrtbld padttredra el;ystathmrpoejrﬁ@phs viesod o Pi(5-bkorhdve -(4-

CryStal | e o oL P oL o (9G] L S N SRS 821 il ik,

20cygl Oplroowdor@zo@bf@éoelnzé-lﬂ %&ﬁﬁb‘f%ﬂab%dﬁ&{s' %%ys%alb{ﬁé 15}619&16 Lig@kthet hat

exhi bits an x-ray powd ffraction substantiall as the x-ray
powder dihbfacozédby gideetsetwo péubwmat 273, P3EURE.2128.3 ek @JREM&) 1 20GuREt 841l or

FlI GURE I furth nbod t i h t {
Compr 1 s Rhe i PSS po Sprar xR or B o T SOPn 8 Bophase
forms ofsugmm ;mzzhe( Snky BB drk SVl opraBydmARRENH /A 1A FIGUREH In 2, 4-

25triazol -3-ylthio)acetate, or a conbination thereof; and at |east one
exci pi erﬂnothuer t@é&wd @qpectldo;scalhedrh@m isghtberaistatbing golymorpeFerouS. fror refatesht i ng or

pr ev%nt Ias ect scrl eefg?n%reo 5011%T qla agcséﬁtlga?lég gos ‘%fons C \r/ng)]trﬁd %Elle?fegt ' d level s,
COI'TpI’I S n m ni S erin an e | ve anoun or errentl oned

solid nmmhas&hé @fy@ﬁ.llu@rpoayrﬁ@@blcnatm@ﬂzddh@rtﬁ@hforérﬁe@ohw tifeactRabodi ment
are nethods for treating or preventing gout, conprising admnistering an 30

ef f ect i stigmpritnsficaing wpounk ef the srwtling RegophIHogmife S5 BRASES or s, or a
conbi natlh@%dl%ﬂﬁﬁﬁc?ﬁt IEQP 34 e}lcﬁ%lgnt CLIRE ARRAR O?fg'{ @Tazlﬂ ogp ;FngeUt' cal

conposi ti onprising an ective anount

af or enme dtypemademrayﬁtaaildaammsédybmelpmm ursodadidl lenelqu:quﬁmﬂg@dmlmstenng, to
2011/ 085009PCT/ USZ%l (2 0233 fornms %f sodi m 2-(5 \_pgrcg (4- Céc

| opr'idpyl Kt Wlced-anetiegiye amppund of giegrysfyl %Irolémo | ﬁliaase&é%c%'af and at

| east ong,@xehRbRAldifacGd pdt€ins, bOM S ecliVe th)ﬁmtdme &%Q%e b1 thods for
treating or preventing hyperuricema or a disease caused by elfevated uric

aci d | evsirs, C.c/o mpthiosli fogtreadmig mir @teemnmgg gt @bﬁmmtsmgeldanm&uann@fto atsubjeetsh 5 two
O e SR TR 0SS Gt 8 Al kA5 RS! YITRE B o Blekod B AR G TRa ©f

br omo- 4-diffraeheh pafe@l&ybﬂapmmlv@ambuﬂtl&ﬁﬂéf stéllifie br{‘)l&%%%@ Borwd £hi 0) acet at e;
and at | east one excipient or carrier. REFERENCE 10[ 0014]

Al 1 Publ [088}]i Gersasaedd deseribad hergpl 4re ams@Hmerm&ﬁmméﬁOﬁ sedium 2-(&peaneidét i on
A e LR
i ndi vi dui@l.3,)7i8nhid 2312210610, 16E). IIIﬂS?étl'snﬁrfﬂﬁtl%i ebﬂ)oﬂﬁrﬁ@ﬂts%} fieEcrystalline polymorph
exhibits an x-ray powder diffraction pattern substantially the same as the x-ray powder
diffraction pattern shown in FIGURE 10. In another related aspect described herein is the
25  crystalline polymorph Form D. In a related aspect described herein are solid pharmaceutical
compositions comprising an effective amount of the crystalline polymorph characterized by
the aforementioned diffraction patterns, or an effective amount of the crystalline polymorph
Form D, as an active ingredient; and at least one excipient or carrier. A method for treating
or preventing hyperuricemia or a disease caused by elevated uric acid levels, comprising
30  administering, to a subject in need, an effective amount of the crystalline polymorph
characterized by the aforementioned diffraction patterns, or an effective amount of the

crystalline polymorph Form D. A method for treating or preventing gout, comprising

administering, to a subject in need, an effective amount of the crystalline polymorph



BRI EF DESCRI PTI ON OF THE DRAW NGS 15[ 0015] The novel features of the

I nvention are set forth with particularity in the appended clains. A better
under st amsiOngliaRsibe feat ures and advant ages of the pregemtuseonmp2zdn Wl |
be obtained by reference to the follow ng detail ed description that sets
forth illustrative enbodi ments, in which the principles of the invention
are utilized, and the acconpanyi ng draw ngs. 20[0016] FIGURE 1 represents
an i | | ushameicgigeddy By afgomentiqnicd dHa@eaPatigins e rAnGHTCPEYS 4o WH oE8iem A.

[0017] E qﬂ;ﬁ] nillustrative Differential Scanning

Cal orinmetty g%%?%?ﬁgﬁjf% 0 yl?forph Form A. [0018] FIGURE 3 represents an
i1 ustrg00ug Omd aspedesipided herminodre Bolstatidreplol irosphsPof d3iun®d 04 Sbrdrh&URE- 4
represents an i|lustrative Ra spect rum of Pol ynprph Form A. [ 0020]

FI GURE 5cypl@ﬁF0é>§LW%ﬁlslﬁn-i1rylb-éﬁgﬁgﬂvt@a%@lﬁawwww? %F%rﬁ?t%ﬁ P Cof
Pol ynpr Bl k04 0B, 20 9023Lh oFb4REY£) (0BT BSRALSI ARt SHBEdiRkhY ethgcgg%ﬂ%t I al
Scanning Cal orinetry’ pattern of Polynorph Form B. 30[ 0022] FI GURE 7

r epr esermrmosyraerph leklubits an kvey powdey dHbmdteon Rittefr substaniml Bahe same of thPatgyror ph

F B'. [0023].. Fl GURE 8 i trati | f f tial, S [
ool or | Ao RE o gr e SRR T e RE e I b3 <l e R PR LS
i ['1 ustr gt inerystdBYe FOIWABHphINI ah a@8laRRatabichd&scribQ@0Rin bl QdRg 10

represents an illustrative X-ray Powder Diffraction Pattern D. [0026]
FI GURE Iharregncetieshcempesifionsgompasingan Xifeetyvcrovaat oDihe cryatallingrpobemehn E.

[0027] FE 12 represen n i} rat | X-ray RPowder Diffraction
bat £t n i aEeShhE s SO an et el it S 0 TR ok bR B Ve oy o
Differ erﬁr&@dlliﬁgﬁlma@h%rﬁlni,mstawcm ihgfchicatf; alvk aoRhas8e dxcipi@tdi|cafrlcdURE 14

represents an illustrative X-ray Powder Diffraction Pattern of Mesophase 2.
10[ 0030]A methgdeon teqtigg s PEsyeBtinghhyneruicemia onedisease gausehbie eleppted pre a¢idn

Pattern 1%61%§&BH§§§ aémil%g_ﬁg,‘ =P Qﬁ)ﬁ"&‘?lnf) I]_éea\lclnq:ffe-léﬁge LRGN crystalline

polymorph characterized by the aforementioned diffraction patterns, or an effective amount

15  of the crystalline polymorph Form E. A method for treating or preventing gout, comprising
administering, to a subject in need, an effective amount of the crystalline polymorph
characterized by the aforementioned diffraction patterns, or an effective amount of the
crystalline polymorph Form E.

[0011] In further aspects are a solid mesophase form of sodium 2-(5-bromo-4-(4-

20  cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate, that exhibits an x-ray
powder diffraction substantially the same as the x-ray powder diffraction pattern shown in
FIGURE 12, FIGURE 13, FIGURE 14, or FIGURE 15. In further embodiments are solid
pharmaceutical compositions comprising an effective amount of any of the aforementioned
solid mesophase forms of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-

25  triazol-3-ylthio)acetate, or a combination thereof; and at least one excipient or carrier. In a
further embodiments are methods for treating or preventing hyperuricemia or a disease
caused by elevated uric acid levels, comprising administering an effective amount of any of
the aforementioned solid mesophase forms, or a combination thereof. In a further
embodiment are methods for treating or preventing gout, comprising administering an

30 effective amount of any of the aforementioned solid mesophase forms, or a combination
thereof.

[0012] In a further aspect are solid pharmaceutical compositions comprising an effective

amount of at least two of the aforementioned crystalline polymorph or solid mesophase



[ 0031] Wile preferred enbodi nents of the present invention have been shown

and 15descri bed herein, it will be obvious to those skilled in the art that
such enmboapreentss@pe provi ded by way of exanple only. NRGEEUS2GI1W228RL I ONS,
changes, and substitutions will now occur to those skilled in the art

w t hout departing fromthe invention. It should be understood that various
alternatives to the_ enmbodi ments of the invention described herein nay be

enpl oyeofofnﬁs @frsaémne:Zﬁérbr%eOﬁriéém:liomppﬂrtaph@ahemleﬂétéél LRdttrigsd-3r ol | owi ng

cl ai s L on and that nethods and structures
W t hin the %%egage 0?8 Efeégg%g rrEl%n{ eél r equival ents be covered thereby.
[0032] Thel3datifonhdreashicngs rnlestb@tisrfef eeammgroe ptaentnggiaypenaicemitadr Ppdisg@es es

only and are not to be con trLied as IJmtln t he subject matter defcrlbed
Al doc ftirddy devasdririciyd lsyely senweinmg 2 A CCAN AMERRG Qf 3t least

| ncl udi ngo offdtHonlch fbidldr QaliRAPAYHBroHARBIY nERHALd R 99§odu%tz' @les,
books, nmanuals, and treatises are here y expressly 1 ncorporated

r ef er endeoinn-4 (Izilectycloe)mzpyrhmpiathfam lapl-4pist BolseiazéloD gBhioFieetafer elgbattleashmt ion
relates to. ﬁeol érmr h| c, crystalline and nesophase forns of sodium

2- ( 5- br oY6*P E%F‘g opropyl napht hal en- 1-y1)-4H 1, 2, 4-tri azol - 3-yl thi o) acet a
te, which decreases uric acid | evels. 30[0034] The term "pol ynor ph Form A"

refers to a crystalline form of sodi um 2-(5-brono-4-
(4- cycl opropyl napht hal enlINGORPORATION BY REAIRBNGE hi o) acet at e t hat

exhi %I t ﬁo@f%j%%‘%bﬁ%%%“@ S anglp]a;en{i e[% I 1%5,] i naStI}leenI:[l.%nédj 1%5 Fns si)em 1ca¥10¥1 Eﬁirn% as that

shown i scanni ng ca

subst antih@rpoyratcl®ysafdenas td thakarsé @W@nﬂ A 1FéaGaJIBﬁ1121dua1\wbllcauon or patent
2011/ 085009PCT/ U82011/ 020233 [0035] The term™ E ynmorph Form B" refers to a
e inc

cryst al [4PRBCFtiOpyas Previasalimand imliyidpsty. mdicated to orporated by reference.

(4-cycl opropyl naphthal en-1-y1)-4H 1, 2,4-tri azol -3-yl thi o)acetate that
exhibits an x-ray powder diffraction pattern substantially the sane as that
shown in FI GURE 5, andBRIEF DESERIFHION OFTHEDRAWINGStry profile

bst ant i I th t hat. sh RE. 6. 5[ 0036]. The t
S‘sof ol I'Bﬁ i%%%vglr ?% of gﬂ@dﬂ?@fﬁlgfq&rq %Gﬁ@%ww B?ﬂéelaﬂmﬁléhe? e)pg}rl@% 4-
(4- cycl %@&&@A%@R&%ﬂﬁb@fanhl f\éle)f’dfe"feé-tu?esﬁna aa%elgbg’»owhg Bké&ﬁQ%e’i‘fn%nva?ﬁt

exhibits an x-ray powd fraction pattern substantially the sane as that
shown i rbemb@ym by, re&mchea t«zi tHeffekle\MMgaiet@edt dedcngticathet soteforth iustfaiive

substant | e.sane t hat. sho i.n FI.GURE 8.. 03 Thr ee ot her
cryet ar 1ol iR Ry Ry St heratior Hea Pz bant Berecar it £
10subst aphwibty the sane as those shown in FIGURES 9, 10 and 11
respectively. Three solid nmesophase fornms 1, 2 and 3 exhibit x-ray powder
di f f%act[pmrg/ 1386 & repugssntapnildistiptivh X-rgs Rewder PHbsetionRaarm crf Holyoumes 12,
14 and pectively. [0038] The present invention also relates to

met hods foor Z%r eating or preventing di seases, conprising adm nistering an

ef f ect i VOO EITQUGIURY 2 $qatedenis 2n (Buddta@i®bAfdrdntial Scanning Calorimetry pattern of
15cycl opropyl napht hal en-1-y1)-4H 1, 2,4-tri azol -3-ylthio)acetate, as the
cryst al [Rokengiphyiespgh For m A the crystalline polynorph FormB, the

crvst o BRI PGSl S pghald Rl T apla gy 1620, pet
di splsayi[ag1 HRPOURA 4 eespnedéntstahelllssuﬂatlde Reseop kaseufarfiiolymdripk FeohiAd nesophase
form 2, [hRfﬂ]%ﬂH[ﬂiﬁ?g rQs%IsltEé\ aL?lrhrlrs]tr%tlger X?i’ag roTtv?JldQ ablfggct}oh efrattern of Polymorph

Form B.

[0021] FIGURE 6 represents an illustrative Differential Scanning Calorimetry pattern of

Polymorph Form B.

30 [0022] FIGURE 7 represents an illustrative X-ray Powder Diffraction Pattern of Polymorph

Form B'.

[0023] FIGURE 8 represents an illustrative Differential Scanning Calorimetry pattern of

Polymorph Form B'.



20[ 0039] The present invention also relates to solid pharmaceuti cal
conposition, conprising, as an active ingredient, an effective anount of
sodi um 2-W0-2bricnss00d- ( 4- PCT/US2011/020233
cycl opropyl napht hal en-1-y1)-4H1, 2,4-triazol -3-ylthio)acetate, as the
crystalline polynorph Form A, the crystalline pol ynmorph Form B, the

h FormB', the crystalline formdisplaying XRPD pattern

crystalline polynor ) ( (

C, the dp%‘tmlﬁ‘fm@ 5 &miesents pralisigtixREpap RevdenDibpstiondetteGt al | i ne form
di spl ayi . i S 1 I ¢ i d nesophase
form 2, &ﬁﬁ%ﬁ?ﬁﬁ@@%@%&&rﬁgg& grﬂ%ggrla %\r]en%srggEgﬁﬁg{@gﬁ%}wgrﬂeag?@q?wm] Al so
descr i bgd026]FI1pURIE $ 5 eprdsonts bh &l lypirefhas Hirbp RowcrtIhi€fradtipatPattbine pol ynor ph
Form A, hge crhstal Iine pol ynorph Form B, the 0:16/%1 al | i ne pol ynorph Form
B, the [8P3EHOURR !4 Hpresants gR AHsHAMYaRIm ) RO VEsPIEraqoe Paptyaidd) | i ne form

di splsayimgsogﬁggg pattern D, the 30crystalline formdisplaying XRPD pattern
E, the solid nmesophase form1, the solid nesophase form2, the solid
mesophad@02&8ritGBIRHE 13 oapirasamt a( Hustretivs @y¢lg-Differential Scanning Calorimetry

cycl opr %I napht hal Fn- Il-yl) -4H1,2,4-triazol -3-ylthio)acetate. [0041] In
certain THETAHCEESOPIHS leryst al i ne pol ynor phs of sodi um 2- ( 5- br ono- 4- ( 4-
cycl opr qpyig)antiuret enrdprosdits 4itilfusérativd Xirag Pbwadcnbiffhh@badatiahewere found to
exhibit increased stability in conparison to the anorphous solid state form
of the JdeORedciZe acid. In some instances, inproved stability of the

crystal lj f i - (5-pr - . .
S O oy PSR Gy TR B Fenlosa Hh i RO op der BifTragtiop it et at e

provi desMt@phidess. prepar ati on of pharmaceutical dosage forns displaying
reduced variability in the dosage present in a given dosage form reduction
in the presence of inpurities in the final pharmaceutical product, and an

i nproved shelf life f m@ I R&Ae red to the

phar maceut i cal dosag@EFéﬁ%@rgggﬁﬂ Wi ﬁl{)ﬁefﬁaﬁorpholﬁis’f@gl id state form 10
of the daddigxyhilepetirckd dnboslonenteafihd ipraattinveatipo hynosgeh shiesic anded her ei n
(e.g., Form A or FormB or Form B ) denpnstirates no degradation (e.g., |ess
t han0. oEogieedereihanvy) brogbvigusdo f%aﬁsgﬁgffoﬂb@emﬂ)at HOR PO 41 5

mont hs %%He@%@z’a? 69&%&98&5’? N rd R Driati, @?a%g%ﬂaﬁd sitRfit@bnd RABL 4

nmont hs under accelerated conditions (e.g., 40 G75%RH), for at least 5
mont hs umdeoccacehescakdbdgo tidi arf wiibout ecpprfing God-ths ¥vRkion. floshald beast 6

th 1 d I ted .conditi .e. 0., ~40 .C-75% o f t | t 9
mont he e PRdcu SRt EtBTuFR ke fReiedyoghpbicaipn asrivaf hpdlas, 75
nont hs  uhglebe arpiely &l AtpabteaRdhé iRBStdE  Bis in?Ad&d (R &R lowandtiaimd ddfinef or  at
| east 12 nonths under | ong-termconditions (e.g., 25 C60% , for at |east

18 radnt Hbe saenre pf thengvandpraedingt mictheds frd sjructpss \wtisodhRidppe poihesp clpisrst 24
nont hs . -term condi ti e.g., 25 CG60%RH. 20 Sodium

2- (5-br (L)h%g%ﬁll(%&%&6@%%}?’%@&&{%@?%- | -y1)-4H 1, 2,4-triazol -3-ylthio)aceta
te [ 0047D03NskHel shetbnligagings ased heddin areSopolgympatdhiapurp6yes balyl dndersaumst to
nmesophase forns of sadium ) ) )

2- ( 5- br diwonstiued @y lndpns e ISHRIstA% s descriped. Adldacumentsy py porgpusefy| t hi o) acet a

te whic £as W L Sab B YIS - gtp%!paq;&nt publication
2009/ Olgdfggréé %S&%gpat %ﬁ?ﬁﬁ%blioﬁcrg%?dé%é%@%}8{5@@3@(&})?”3 pat ent
publ2sc atapphc2@h)/a00364 6&)ks, Metwld, and treatisesn ae dleredly wdpressly meotporated spdi um
2-(5- bror’rp- 4- %4- ycl opro %I napht hal en-1-y1)-4H1, 2, 4-
triazol SEACKILYSE a0 WajRy B¥@R>described in International patent
app i Catjogss| AL/ WSRO 8RRATIarcLR) HIDIRIHFOICR) AL Q4R sob R RS RO ment
sodi um 2- (5-'br ono- 4- ( 4- cycl opr opyl hapht hal en-1-y1) - 4H
sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate,
which decreases uric acid levels.
30 [0034] The term “polymorph Form A” refers to a crystalline form of sodium 2-(5-bromo-4-
(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate that exhibits an x-ray
powder diffraction pattern substantially the same as that shown in FIGURE 1, and a

differential scanning calorimetry profile substantially the same as that shown in FIGURE 2.



1,2,4-triazol-3-ylthio)acetate pol ynorph Form A exhibits an x-ray powder
diffraction pattern characterized by the diffraction pattern sumrarized in
Tabl e | A w0 20a188002B. I n sone enbodi nents, provided her @Cm/usg01a/0p@By mor ph
of sodi um 2-(5-brono-4-(4- WD 2011/ 085009PCT/ US2011/ 020233

cycl opropyl napht hal en-1-y1)-4H 1, 2, 4-tri azol - 3-ylthi o) acetate conpri sing at

| east 3 ﬁeaks of (0.120) of Table IA or 1B. In certain enbodi nents,
provi ded Y efhs tplgn %ﬂp@fp@r}"@ﬁm@” s tpnd crystalline form of sod1urn2 (5-bromo-4-

2-(5-b t h t
e conpriey fbpSHELARLERILARAN P2 SRy nidludde fod ELRDE ampohpl 7 2) 3ot @
peaks Ofpo&&eﬂ&ﬁﬁra@fonfpfiﬁéﬁn@ubﬁamrallﬂzIﬂ;le @'melaealsdt sﬁoqmeakEICHﬁREG élﬂb[)a of Table

| A or 1B, _at ast 8 p ks of (0,.120 e | A or 1B, at t 10 peaks
of (0. 12@ erSTm‘"’iéB‘}Ué“%&a O&tm?t@’a%rpﬁ% %%%IP&*‘ ]é(ft ¢ BmMog)th 'i‘)thh‘?’%(BI“éF@ URE{O. | east

20 p%aks[oﬁ‘éﬂ(ﬂlelt@[% ﬁHlﬁé?hﬁFo}rﬁ B‘ﬁef&r‘é‘@@&cﬁ?taﬂ%"f%rrﬁfofé&h&g@(so&oﬂi@m e 1A,

or at |l east 30 peaks o 120) of Table
2011/ 0839&9961510[1182@@&&1@1202338) 9H1D2 4-t1i8zd-B-gthi®)adetane that Oxl0PHs 36x29, 88 0. 10
4.255 0 ogv2doer é%frgcjﬁog%attem substantially the same as that shown in FIGURE 7, and a

differential scanning calorimetry profile substantially the same as that shown in FIGURE 8.

[0037] Three other crystalline forms exhibit x-ray powder diffraction patterns C, D and E

10 substantially the same as those shown in FIGURES 9, 10 and 11 respectively.

Three solid mesophase forms 1, 2 and 3 exhibit x-ray powder diffraction patterns
substantially the same as those shown in FIGURES 12, 14 and 15 respectively.

[0038] The present invention also relates to methods for treating or preventing diseases,
comprising administering an effective amount of sodium 2-(5-bromo-4-(4-

15  cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate, as the crystalline polymorph
Form A, the crystalline polymorph Form B, the crystalline polymorph Form B', the
crystalline form displaying XRPD pattern C, the crystalline form displaying XRPD pattern
D, the crystalline form displaying XRPD pattern E, the solid mesophase form 1, the solid
mesophase form 2, the solid mesophase form 3 or a combination thereof.

20 [0039] The present invention also relates to solid pharmaceutical composition, comprising,
as an active ingredient, an effective amount of sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate, as the crystalline polymorph
Form A, the crystalline polymorph Form B, the crystalline polymorph Form B', the
crystalline form displaying XRPD pattern C, the crystalline form displaying XRPD pattern

25 D, the crystalline form displaying XRPD pattern E, the solid mesophase form 1, the solid
mesophase form 2, the solid mesophase form 3 or a combination thereof.

[0040] Also described are processes for the preparation of the crystalline polymorph Form
A, the crystalline polymorph Form B, the crystalline polymorph Form B', the crystalline
form displaying XRPD pattern C, the crystalline form displaying XRPD pattern D, the

30 crystalline form displaying XRPD pattern E, the solid mesophase form 1, the solid
mesophase form 2, the solid mesophase form 3 of sodium 2-(5-bromo-4-(4-

cyclopropylnaphthalen-1-yl)-4 H-1,2 4-triazol-3-ylthio)acetate.
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[0041] In certain instances, the crystalline polymorphs of sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate were found to exhibit
increased stability in comparison to the amorphous solid state form of the carboxylic acid.
In some instances, improved stability of the crystalline polymorphs of sodium 2-(5-bromo-
5 4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate provides for the

preparation of pharmaceutical dosage forms displaying reduced variability in the dosage
present in a given dosage form, reduction in the presence of impurities in the final
pharmaceutical product, and an improved shelf life of formulated dosage forms when
compared to the pharmaceutical dosage form prepared with the amorphous solid state form

10 of the carboxylic acid. In some embodiments, a polymorph described herein (e.g., Form A
or Form B or Form B’) demonstrates no degradation (e.g., less than 0.01%, less than 0.1%,
less than 0.5% by wt.) (i) for at least 3 months under accelerated conditions (e.g., 40 °C-
75% RH), for at least 4 months under accelerated conditions (e.g., 40 °C-75% RH), for at
least 5 months under accelerated conditions (e.g., 40 °C-75% RH), for at least 6 months

15 under accelerated conditions (e.g., 40 °C-75% RH), for at least 9 months under accelerated
conditions (e.g., 40 °C-75% RH), for at least 12 months under accelerated conditions (e.g.,
40 °C-75% RH), and/or (i1) for at least 12 months under long-term conditions (e.g., 25 °C-
60% RH), for at least 18 months under long-term conditions (e.g., 25 °C-60% RH), for at
least 24 months under long-term conditions (e.g., 25 °C-60% RH).

20
Sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
[0042] Described herein are various polymorphic, crystalline and mesophase forms of
sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
which decreases uric acid levels, (see for example US patent publication 2009/0197825, US

25  patent publication 2010/0056464 and US patent publication 2010/0056465). Details of
clinical studies involving sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-
triazol-3-ylthio)acetate have been described in International patent application
PCT/US2010/052958.
Polymorph Form A

30 [0043] In one embodiment, sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)acetate polymorph Form A exhibits an x-ray powder diffraction
pattern characterized by the diffraction pattern summarized in Table 1A or Table 1B. In

some embodiments, provided herein is a polymorph of sodium 2-(5-bromo-4-(4-
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cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate comprising at least 3 peaks of

(£0.1°20) of Table 1A or 1B. In certain embodiments, provided herein is a polymorph of

sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
comprising at least 4 peaks of (£0.1°20) of Table 1A or 1B, at least 5 peaks of (+0.1°20) of
Table 1A or 1B, at least 6 peaks of (£0.1°20) of Table 1A or 1B, at least 8 peaks of
(£0.1°20) of Table 1A or 1B, at least 10 peaks of (£0.1°20) of Table 1A, at least 15 peaks of
(£0.1°20) of Table 1A, at least 20 peaks of (+0.1°20) of Table 1A, at least 25 peaks of
(£0.1°20) of Table 1A, or at least 30 peaks of (+0.1°20) of Table 1A.

Table 1A Table 1B

°20 d space (A) ?;z;nsity °20 d space (A) if)l/:tgnsity
4.90+0.10 (1)?3'%7* 71 4.90+0.10 (1)?3'%7* 71
6.86+0.10 (1)212?1 + 100 6.86+0.10 (1)212?1 + 100
8410.10 | 0212 61 8410.10 | 0212 61
9.830.10 | 8.996%0.092 | 63 9830.10 | 8.996%0.092 | 63
(1)91'(1)3 = 87300087 |97 (1)91'(1)3 = 87300087 |97
(1)91'80 £ 183460079 | 16 (1)7132 £ 149500028 |70
(1).11'32 = 74240063 | 45 331 (1)0 = |3.850+0.017 |55
(1)?182 £ 1718320059 |45 3.51%9 £ 1352220014 |68
aTE 704140036 | 45

(1).31'87 = |6772£0052 | 42

JOTE 1632250045 |21

HASE 61180042 |35

(1)‘41.30 = 598840041 |23

i 585040039 |52

(1)%8 = |5.444+0.033 | 18

é%o £ 15300+0032 |20

éi.go 52460031 |22

1702+ | 4950 0.028 | 70

10
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provi ded herein,

and 25.29 200. 120.

[ 0044] In one enbodi nent

t he pol ynorph form A of sodi um
2- (5- br owo-201/e8y@b opr opyl napht hal en-1-y1)-4H 1, 2, 4-t r i RE®IUS301¢l02428D) acet at
e is characterized by x-ray powder diffraction pattern peaks at 4.90, 9.83,

In further 5 enbodi nents,

t he polynorph formA is

further_characterized by at | east one peak appearing at 6.86, 8.41, 10.13,
17. 92, |dht 23, 10/200.120. In further enbodinents, the polynmorph formA is
furtherléﬁwtacteriggq Q%Oﬁ% lieast two |peaks appearing at 6.86, 8.41, 10.13,
17.92, |[@nth 23. 10 ﬁ .f? . In-yet still] further enbodi nents, the pol ynorph
exhi bi t|0a88 X-ray powder dififraction pattern substantially the sane as the
X-ray [AQwer dif1ﬂé§§#ﬂ%0%%tﬁgrn 10 shown in FIGURE 1. Pol ynorph FormB WO
2011/ 085A0FPLCT/ UB2011/ 020233 [ 0045] fin one enbodi ment, sodi um
2-(5-brqpﬂl4-(4-:ﬂdbégﬂb@¥)nééhthalen-l-yl)-4H1,2,4-triazol-3-y|thio)acetat
e poly “jp FormB—exhtbttsran—x—+ray—powder diffraction pattern
charactgéﬁ% by | ulp@odi §.6ractigon pattern sumari zed in Table 2A or 2B. In
sone enithtfl nent s provided herein is a pol ynorph of sodi um 2-(5-brono-4-(4-
SCyCIOpﬁﬁbﬁihapht@@%?qq} M%)g H 1,2, 4-triazol -3-ylthio)acetate conprising
at | east0.p peaks | of 0.1%0 of Table 2A or 2B. In certain enbodi nents,
provi dgd3herei n | 0 N B of sodijum
2-(5-brqnn}4-(4-:gégggﬂt%cfng ht hal en-|1-y1)-4H 1, 2, 4-tri azol - 3-yl t hi 0) aceta
te congrizsiqng at [Teast 3 Peaks of (0.120) of Table 2A or 2B, at least 4
peaks dfg (. 120) | 8f73¢af18I@A28r 2B, atl | east 5 peaks of (0.120) of Table
2A, at ij@ 6 peaks of (0-120)of 16]Table 2A, at |east 8 peaks of (0.120)
of Tablq) , at | 8adt tiM0peakks of (0.120) of Table 2A, at |east 12 peaks of
(0. 120)|-o+—Fablet2A—at—teast—34—peaksg of (0.120) of Table 2A, or at |east
16 peaks(z)“?g”(o. 128)00f: dlald ¢ 42A. TABLE 2

2% 1352240014 | 68

361'38 T 1337940013 |33

361'3“ 3.307+0.012 | 33

371'83 T 1322940012 |22

381'8“ 3.147+0.011 | 29

DATE 30720010 | 35

10

[0044] In one embodiment provided herein, the polymorph form A of sodium 2-(5-bromo-

4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate is characterized by x-ray
powder diffraction pattern peaks at 4.90, 9.83, and 25.29 °26+0.1°20. In further

embodiments, the polymorph form A is further characterized by at least one peak appearing
at 6.86, 8.41, 10.13, 17.92, and 23.10 °20+0.1°20. In further embodiments, the polymorph
form A is further characterized by at least two peaks appearing at 6.86, 8.41, 10.13, 17.92,

and 23.10 °20+0.1°26. In yet still further embodiments, the polymorph exhibits an x-ray

powder diffraction pattern substantially the same as the x-ray powder diffraction pattern

shown in FIGURE 1.

Polymorph Form B

11
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[0045] In one embodiment, sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)acetate polymorph Form B exhibits an x-ray powder diffraction
pattern characterized by the diffraction pattern summarized in Table 2A or 2B. In some
embodiments, provided herein is a polymorph of sodium 2-(5-bromo-4-(4-

5  cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate comprising at least 2 peaks of
(£0.1°20) of Table 2A or 2B. In certain embodiments, provided herein is a polymorph of
sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
comprising at least 3 peaks of (£0.1°20) of Table 2A or 2B, at least 4 peaks of (+0.1°20) of
Table 2A or 2B, at least 5 peaks of (£0.1°20) of Table 2A, at least 6 peaks of (£0.1°20) of

10 Table 2A, at least 8 peaks of (+0.1°20) of Table 2A, at least 10 peaks of (£0.1°20) of Table
2A, at least 12 peaks of (£0.1°20) of Table 2A, at least 14 peaks of (£0.1°20) of Table 2A,
or at least 16 peaks of (£0.1°20) of Table 2A.

TABLE 2
A B

"20 d space (A) ?;[);nsity "20 d space (A) ?;c;nsity
422010 | 2> 100 422010 | 2> 100
8.510.10 | (207 F 79 8.510.10 | (207 F 79
(1)?130 = 6.917+0.054 | 40 (1)?130 T 6.917+0.054 | 40
OTE633740.045 | 20 S E 523140031 | 45

(1)-41'36 = 6.126£0042 | 21

(l)i' (1)9 = |5.475+0.034 | 23

(1)235 £ [5.231£0.031 | 45

(1)?1'30 = 48210026 | 22

(l)?i (1)3 T 4.639+£0.024 | 26

(l)?igg = 45580023 | 24

391'83 443310022 |25

3‘11'38 £ 14176+0019 | 23

2256+

3.942+0.017 | 32

0.10
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0.10 3.108 0.011 19 [0046] In one enbodi ment provided herein, the

pol ynor ph form B of sodi um

2- (5- br owo-201/e8y@b opr opyl napht hal en-1-y1)-4H 1, 2, 4-t r i RE®IUS301¢l02428D) acet at
eis characterized by x-ray powder diffraction pattern peaks at 4.22, 8.51,
and 16.95 '200.120. In a further 5 enbodi nent, the polynorph formB is
further Phararfnrl7nd by a peak appearing at 12.80 200.120. In yet stil
further |84 ment f 8§Q%(ﬂqlxﬁprph exhibits an x-ray powder diffraction
pattern |dubstantii Fv the same as the|x-ray powder diffraction pattern
shown i n BIBURE 5| h Form B 10[0047] I n one enbodi nent, sodium

2- (5- br drootok- ( 4- cy%?@pﬁf&bg a%‘ht hal endl - y1) - 4H-

1,2, 4-trlimzef +3-y[thio)acetdt e pol ynoriph Form B' exhibits an x-ray powder
di f fractlipp pat t ey h*¢hadddPeri®zed by the diffraction pattern sunmarized in
FI GURE T 27|-’2)7 morptForm € {10048}t one enbodi nent, sodi um

2-(5-broqf 4- cyzPoptO0wiknalsht hal en-{1-y1) - 4H

151, 2, 4-j 1Q7n' 3yt-hi-e)acetate—polyyor ph Form C exhibits an x-ray powder
diffract|%§ﬂ%ﬁéttepplghQQQQQemgzed by tlhe diffraction pattern summarized in
Tabl e 3A§%§£§E ln some enbqdinments, provided herein is a pol ynorph of

sodi um 2 onof <
cyclopropylmaphthdﬁ%ﬁﬁfp§gf-4¥il,2,4-triazoI-3-y|thio)acetate conpri sing at
| east 3 peaks of (0 120) of Tabl e 3A or BB In certain enbodi nents,

provi ded herein is ph of 20sodiu

2- (5- br dAPAH- Ip&n@%ub@%m@aypmmﬁﬂ ﬁalleéhﬂl&gpiymanﬂhlforzn@ afspdizgn 2-§3-Y1o-0) acet a
t 0

boaks o Lo PR AR RERS R AL L HRIA Bl BRE A Bhaflor B thB8Rl, . 4
or 3B, glowdendiffrictivagligcrafpchis dt2@02, 8]‘51Tzaia|lle’)%°?2@&03&e a alf@dst 10 peaks of

0.120) of Table 3A, at | t15 Table 3A | east 20

boaks Lfe%m T0y. B PalEoensiRmg? i DTS TGRS BrIBPRI R 8¢ 0 Tap! ¢

3A. Gl H%{é% %ﬂl@g@iﬁ{%ﬁt TABLGI hibit d
2011/ 085009PCT/ uis}gygeill 020233 s 8lpBlytnortfexhibits an x-ray powder

diffraction pattern substantially the same as the x-ray powder diffraction pattern shown in

FIGURE 5.

Polymorph Form B’

10 [0047] In one embodiment, sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)acetate polymorph Form B’ exhibits an x-ray powder diffraction
pattern characterized by the diffraction pattern summarized in FIGURE 7.

Polymorph Form C
[0048] In one embodiment, sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-

15 1,2,4-triazol-3-ylthio)acetate polymorph Form C exhibits an x-ray powder diffraction
pattern characterized by the diffraction pattern summarized in Table 3A or 3B. In some
embodiments, provided herein is a polymorph of sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate comprising at least 3 peaks of
(£0.1°20) of Table 3A or 3B. In certain embodiments, provided herein is a polymorph of

20 sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
comprising at least 4 peaks of (£0.1°20) of Table 3A or 3B, at least 5 peaks of (£0.1°20) of
Table 3A or 3B, at least 6 peaks of (£0.1°20) of Table 3A or 3B, at least 8 peaks of
(£0.1°20) of Table 3A or 3B, at least 10 peaks of (£0.1°20) of Table 3A, at least 15 peaks of
(£0.1°20) of Table 3A, at least 20 peaks of (£0.1°20) of Table 3A, or at least 25 peaks of

25 (£0.1°20) of Table 3A.
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2- (5-brono4- (4-cycl opropyl napht hal en-1-y1)-4H 1, 2, 4-tri azol - 3-yl t hi 0) acet at
e is characterized by x-ray powder diffraction pattern peaks at 6.9, 10.1,

and 22.6 ' 200. 120.

[ 0049]

In further

enbodi nent s

I n one enbodi nent provided herein,

t

PCT/US2011/020233

5 the polynorph formCis

he

further characterized by at |east oddBldak appearing at 23.3, 23.9, 25.2,
28. 3, anu;29-0 200120t further empo 'hnent 5, the potrynmorptr fornmr € s
further aractertzet—by—at 'etast two-| peaks—appear+ng—at—2 '3t 23—9—25. 2,
28.3, ard2@9.0 20Pspk20(A) n YWY | fuf teer enbadpacenis, t|n eB%lﬁS/m)rph
exhi bi t an x-ray nowder dif ﬁ%rt iLon pattern substant iall y 1ty same als t he
x-ray pauier o tf A€t on paf tgsn show) | poBl GYREIB7748 Pol yingyph For m D
[ 0050] I|n one er"iMéﬁ?"/rrent, sodi um 0.187
2- (5-brgnps 4-( 4-chics Bpr opyl napht hal en-{1f ¥A) AHL, 2, 4t r | -3yl t hi o)acet at
e pol yrm?}g *Eot @18xhi bits gn X-ray powoer diff %gél?iiodrﬁ%gtt rn
charactdrized by| fdegdiTfraction patterphysgmmarized in Tablle 4A or 4B In
sone entjodt wénk s|  provi ded hérein is a pgliynor ph38f1 didlim |27 5- br omor 4- (4-
15cycl op It 'lgdéeil- =y 41,2734 %' Sljf(éi —8-ytthro)yacegtate conprj si ng
at | east| &6 pdaks éﬂ'%l(o. 120) | @b Tabl e 4A rl' . | A.8dértOT6 gridlodi nent s|,
pr ovi ded—hererr—-s—a—pobyroiph—ef——sediupr
2- (5-br or1119-f41—L(4- cy esppnary! ngrht hal en-| 1t -?3:4H- L3 224-tg oezalge3- yl t hi o) acet a
te conprli%lng at| l'east 3 peaks of (0 _12pY-lof Tahle 3A or 3 at |east| 4
peaks of| 1160 £20) Tahbl £.3M,,at | east| b2peéaks 0 . dfoTabl e 34, at
| east 6 |gehks of ?gPﬁ%@fﬁgf abl e 203A | ad |eas1§§§g$§ﬁ§ﬂ%f 8. 120) of
Tabl e 3#,(1)2?5i| eas,}'oggoig%%s 35 (0.120) ogSI.I&bI e §‘Al\,58ait0‘011 66

(1)31'1 T 167790052 |26 391'(& 3.075+0.010 |70

éﬂOi: 6.308+0.045 | 14

O | 57460037 |10

éﬂ7i 531540032 | 12

oOF 505140029 |34

54 482740026 |23

é%li 4.656+0.024 |11

O 448040022 |13

02E 1438840022 |20

SLIE 421550020 |19

SLBE 408140019 |42

§%6i 3.941+0.017 |87

éﬂ3i 3.811+0.016 |74

§%9i 3.726+0.015 | 80

é%zi 35340014 |84
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| east 15 peaks of (0.120) of Table 3A, or at |east 20 peaks of (0.120) of
Tabl e 3A. TABLE 4 WO 2011/ 085009PCT/ US2011/020233 12.9 0.1 6.842 0.053
23 17.8 WORod/@Seh9 0.028 43 18.1 0.1 4.896 0.027 21 POTUS20102¢23287

361'“ 3.376+0.013 | 40
TE 1320550012 |34
5?1'3 T 131580011 |66
g?io = 1307520010 |70

[0049] In one embodiment provided herein, the polymorph form C of sodium 2-(5-bromo-
4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate is characterized by x-ray
powder diffraction pattern peaks at 6.9, 10.1, and 22.6 °26+0.1°20. In further embodiments,
5  the polymorph form C is further characterized by at least one peak appearing at 23.3, 23.9,
25.2,28.3, and 29.0 ©26+0.1°26. In further embodiments, the polymorph form C is further
characterized by at least two peaks appearing at 23.3, 23.9, 25.2, 28.3, and 29.0 °26+0.1°26.
In yet still further embodiments, the polymorph exhibits an x-ray powder diffraction pattern
substantially the same as the x-ray powder diffraction pattern shown in FIGURE 9.

10 Polymorph Form D
[0050] In one embodiment, sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)acetate polymorph Form D exhibits an x-ray powder diffraction
pattern characterized by the diffraction pattern summarized in Table 4A or 4B. In some
embodiments, provided herein is a polymorph of sodium 2-(5-bromo-4-(4-

15  cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate comprising at least 2 peaks of
(£0.1°20) of Table 4A or 4B. In certain embodiments, provided herein is a polymorph of
sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
comprising at least 3 peaks of (£0.1°20) of Table 3A or 3B, at least 4 peaks of (+0.1°20) of
Table 3A, at least 5 peaks of (£0.1°20) of Table 3 A, at least 6 peaks of (£0.1°20) of Table

20 3A, at least 8 peaks of (£0.1°20) of Table 3A, at least 10 peaks of (£0.1°20) of Table 3A, at
least 15 peaks of (£0.1°20) of Table 3A, or at least 20 peaks of (£0.1°20) of Table 3A.

TABLE 4
A B
°20 d space (A) Intensity (%) °20 d space (A) Intensity (%)
6.1+0.1 | 14.585+0.244]20 10.3+0.1 | 8.605+0.084 | 100
6.5+0.1 |[13.599+0.212]10 17.8+£0.1 [4.994+0.028 | 43
6.9+0.1 [12.737+0.186 | 11 252+0.1]3.531+0.014 | 66
7.3+0.1 [12.177+0.170 | 31
10.3+0.1 | 8.605+0.084 | 100
12.6+0.1 | 7.048 £0.056 |29
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0.021 22 21.9 0.1 4.062 0.018 26 22.5 0.1 3.959 0.017 38 23.0 0.1
3.874 0.017 16 23.3 0.1 3.815 0.016 20
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15

20

WO 2011/085009 PCT/US2011/020233
129+0.1 | 6.842 £0.053 | 23
17.8 £0.1 | 4994+ 0.028 |43
18.1+£0.1|4.896+0.027 |21
20.7+£0.1 | 4287 +0.021 |22
21.9+0.1 | 4.062+0.018 |26
22.5+0.13.959+£0.017 |38
23.0+0.1 | 3.874+0.017 |16
23.3+0.1 | 3.815+£0.016 |20
23.6+£0.1]3.764+0.016 |21
243+0.1]3.663+0.015 |31
252+0.1 | 3.531+£0.014 |66
26.0+0.1 |3.425+0.013 |23
273+0.13267+£0.012 |14
279+0.13.198+0.011 |11
28.5+£0.1 | 3.132+£0.011 |32
289+0.1 3.087+0.010 |29
29.7+0.1 | 3.012+0.010 | 18

[0051] In one embodiment provided herein, the polymorph form D of sodium 2-(5-bromo-
4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate is characterized by x-ray
powder diffraction pattern peaks at 10.3, 17.8, and 25.2 °26+0.1°26. In yet still further
embodiments, the polymorph exhibits an x-ray powder diffraction pattern substantially the
same as the x-ray powder diffraction pattern shown in FIGURE 10.
Polymorph Form E
[0052] In one embodiment, sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)acetate polymorph Form E exhibits an x-ray powder diffraction
pattern characterized by the diffraction pattern summarized in Table 5. In some
embodiments, provided herein is a polymorph of sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate comprising at least 2 peaks of
(£0.1°20) of Table 5A or 5B. In certain embodiments, provided herein is a polymorph of
sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
comprising at least 3 peaks of (£0.1°20) of Table 5A or 5B, at least 4 peaks of (+0.1°20) of
Table 5A or 5B, at least 5 peaks of (£0.1°20) of Table 5A or 5B, at least 6 peaks of
(£0.1°20) of Table 5A or 5B, at least 8 peaks of (0.1°20) of Table 5A or 5B, at least 10
peaks of (£0.1°20) of Table 5A, at least 15 peaks of (+0.1°20) of Table 5A, at least 20 peaks
of (£0.1°20) of Table 5A, at least 25 peaks of (£0.1°20) of Table 5A, or at least 30 peaks of
(£0.1°20) of Table 5A.

TABLE 5

16



23.6 0.1 3.764 0.016 21 24.3 0.1 3.663 0.015 31 25.2 0.1 3.531 0.014
66 26.0 0.1 3.425 0.013 23 27.3 0.1
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A B

°20 d space (A) Intensity (%) °20 d space (A) Intensity (%)
6.8+0.1 |13.038+0.195] 38 10.5+0.1 | 8.425+0.081 | 100
7.6+0.1 | 11.694+0.157 |17 229+0.13.890+0.017 | 64

85+0.1 ]10378+0.123 |20 232+0.1]3.8344+0.016 | 70
10.0+0.1 | 8.828£0.089 | 21 24.6+0.1 |3.616+£0.015 | 60

10.5+0.1 | 8.425+£0.081 | 100
11.3+£0.1 | 7.844+£0.070 | 32
122+0.1 | 7.243 £0.060 | 38
129+0.1 | 6.863 £0.053 |33
13.3+0.1]6.647+£0.050 | 15
13.8+0.1 1 6417+0.047 | 14
14.7+0.1 1 6.026 £0.041 |7
155+0.1 | 5.724+0.037 |13
15.8+0.1]5.623£0.036 | 15
162+0.1 | 5471+£0.034 |7
16,6 0.1 | 5.328 £0.032 | 11
17.1 £0.1 | 5.198 £ 0.030 | 28
17.5+£0.1 | 5.068 £0.029 |45
19.4+£0.1 | 4.566+0.023 |9
202+0.1 | 4405+0.022 |16
21.1+0.1 | 4.215+£0.020 |26
21.8+0.1 | 4.081 £0.019 |32
224+0.13973+£0.018 |33
229+0.1 | 3.890+0.017 | 64
23.2+0.1 | 3.834+0.016 |70
23.8+0.1 [ 3.739+£0.016 |49
24.6+0.1 | 3.616£0.015 |60
2577+£0.1 | 3472+£0.013 |34
262+0.1 3.396+0.013 |44
272+0.1 3283+0.012 |26
28.1+£0.1 [3.176 £0.011 |45
28.7+0.1 | 3.115+£0.011 |35
29.1+£0.1 | 3.071 £0.010 |32
29.5+0.1 [3.028 £0.010 |43
30.0+0.1 ] 2979+0.010 |36

[0053] In one embodiment provided herein, the polymorph form E of sodium 2-(5-bromo-
4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate is characterized by x-ray
powder diffraction pattern peaks at 10.5, 22.9, 23.2, and 24.6 °26+0.1°20. In yet still further

5 embodiments, the polymorph exhibits an x-ray powder diffraction pattern substantially the
same as the x-ray powder diffraction pattern shown in FIGURE 11.
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[0054] In certain embodiments, any of the polymorphs described herein (e.g., Form A)
optionally comprises (or is intermixed or in combination with) a certain amount of
amorphous sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate. In some embodiments, the amorphous component of the polymorph (e.g.,
Form A) or polymorph combination comprises less than 50 wt. % of the polymorph or
polymorph combination, less than 25 wt. % of the polymorph or polymorph combination,
less than 15 wt. % of the polymorph or polymorph combination, less than 10 wt. % of the
polymorph or polymorph combination, or less than 5 wt. % of the polymorph or polymorph

combination.

Hydrates

[0055] In certain embodiments, provided herein is a sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate hydrate. In some
embodiments, provided herein the sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-
4H-1,2,4-triazol-3-ylthio)acetate hydrate is crystalline. In still further embodiments, the
crystalline 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
hydrate comprises 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate and water in a mol ratio of between 1:1 to 1:5. In some embodiments, the
crystalline 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
hydrate comprises 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate and water in a mol ratio of between 1:1.5 and 1:3.5, or between 1:1.8 to 1:3,
or between 1:2 and 1:2.8, or about 1:2, or about 1:2.5. In some embodiments, provided
herein is a sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate hydrate comprising at least 5 wt. % water. In certain embodiments, provided
herein is a sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate hydrate comprising at least 9 wt. % water, 9-15 wt. % water, 10-13 wt. %
water, 5-25 wt. % water, or the like.

Particle Size

[0056] In certain embodiments, provided herein is a sodium 2-(5-bromo-4-(4-

cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate polymorph particle (e.g.,

crystalline, or comprising a crystalline component). In some embodiments, provided herein

is a sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4 H-1,2,4-triazol-3-ylthio)acetate

polymorph (e.g., crystalline, or comprising a crystalline component) having a particle size
18



18 [0051] In one enbodi ment provided herein, the polynorph formD of

sodi um

2- (5- br owo-201/e8y@b opr opyl napht hal en-1-y1)-4H 1, 2, 4-t r i RE®IUS301¢l02428D) acet at
e is characterized by x-ray powder diffraction pattern peaks at 10.3, 17.8,
and 25.2 200.120. In yet still further 5enbodi nents, the pol ynorph exhibits
an x-ray powder diffraction pattern substantially the sane as the x-ray

powder difRPPEAIOMIGaRT &} sPrahembrdimcrs diREverage IPGlgasEpHs atdtast B [ 0052] I n

one enb t
o (o or oS 2 b TR dpicT o Ry A S TR0 2 TR acet

e pol ynmarple lElcer (i) E)l’ﬁﬁ)(tﬁhmdlﬁleﬂlﬂ particys mndﬁm m(j-bfamdi Han- 10 pattern
characteri zed by t diffractjo pat t rlzed in Table 5. In some
enbodi mEHEOP! ﬁw@galeﬁér}ém 24" ﬁamjr%oy PG AP BmF 2S5 ISy Bfvo- 4- ( 4-
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| east 2 pe 120) of Tabl'e 5A or n certail dlne
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or 5B, at least 6 peaks of (0.120) of Table 5A B, at | east 8 peaks of

(0.120) 1024Temoé35whm)a®@teaolyn@é@tthaolspaehmscr@ﬂzf(cb 120) of Table 5A at

| easfy, 15 peaks of (0.120) of Table 5A, at |east 20 peaks of (0.120) of
Tabl e 5A, at |east 25 peaks of (0.120) of Table 5A, or at |east 30 peaks of
20( 0. 12dPOBH Grabiad Byhe Taplt Bf the on@lapion of BEBLI0S AIFIdEB®L 1rio zeﬂseetaboh[seoss]

I n one e here t he h forn1 of sod |um

2" (5" br Gt FECe RBEIBEST 10 B S hinarh A ot GRS, B Ssr SN o) acet a
e i s chaittaek eougeadthbyis my@ammm@rh@eﬂ&ﬁm la@Brdptab&@ilar disaks caﬂoni@' 5, 22.9,
23.2, and 24.6 200.120. In yet still further 5enbodi ments, the pol ynorph
exhi bi t d1caf discpsgy Losstdbrhagisyndrare; oelloyasqeamilles spadrarei sy dipgase, kidney

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

hyperparathyroidism, psoriasis or sarcoidosis.

Definitions
[0058] The term "subject", as used herein in reference to individuals suffering from a

20  disorder, and the like, encompasses mammals and non-mammals. Examples of mammals
include, but are not limited to, any member of the Mammalian class: humans, non-human
primates such as chimpanzees, and other apes and monkey species; farm animals such as
cattle, horses, sheep, goats, swine; domestic animals such as rabbits, dogs, and cats;
laboratory animals including rodents, such as rats, mice and guinea pigs, and the like.

25  Examples of non-mammals include, but are not limited to, birds, fish and the like. In one
embodiment of the methods and compositions provided herein, the mammal is a human.
[0059] The terms "effective amount”, "therapeutically effective amount” or
"pharmaceutically effective amount" as used herein, refer to an amount of at least one agent
or compound being administered that is sufficient to treat or prevent the particular disease

30 or condition. 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 comprising a

compound as disclosed herein required to provide a clinically significant decrease in a
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sanme as the x-ray powder diffraction pattern shown in FIGURE 11. [0054] In
certain enbodi nents, any of the pol ynorphs descri bed herein (e.g., FormA)
opt i onal Iwoconpss®es (or is interm xed or in conbinati oRCHRUSR)11M2@83t ai N
anount of anorphous sodi um

2- (5- brono- 4- (4-cycl opr opyl napht hal en-1-y1)-4H1, 2, 4-tri azol - 3-
ylthio)acetate. In sone enbodi nents, the anmprphous conponent of the

pol ynor phscase. g\n apprapiate "Affeeivep smeHBY 1B NE by idblicars manpe defesnipedysingian 50
wt. % of I r I r conbi nation, less than 25 wt. % of the
pol ynor;)tﬁéh%?qd%%sé?r%é% d(gsce)e ?‘rl\%@c?ﬁ@yl ess than 15 wt. % of the pol ynorph or
pol ynor gooed]ritticrtatn tsubsthesdlytthasamOagitas uSbddferdihacfend wrappgdeok-rppl ynor ph

conbi natjon, .or less than 5 w. % of the pol ynorph or pol ynor.ph .
conbi nat‘llgﬁptlﬂ@PﬂFH‘i‘ af @?fg{e@@%awnwl%mﬁ%ﬁﬁm P’@Y%ﬁﬁl@(}'il%‘é‘&cﬂé%i nis

a sodi Unhge(fy Qféa%?e‘%ﬁ,(b%’[ that falls within the limits of experimental error, when considered
cycl opropyl napht hal en-1-y1)-4H 1, 2,4-tri1azol -3-ylthio)acetate hydrate. In

sone entiydine@rios]ingy ckilldedhdwt.ei n t he sodi um
2- (5- br - A-( 4- cycl hthal en: 1-y1) - o
Tourr 1 06 iR B AR D AR A S ks of 4y gbarovy e difractiony ||

further RABAANTRYLS: préMemchf YdkahieliBétified only if multiple XRPD patterns from
2- (5- brono- 4- (4-cycl opr opyl napht hal en- 1-fy1) -4H1,2,4-triazol -3-ylthio)aceta
t e hydr aneltiplsrpffiagtosncters are available and the effects of both particle statistics

2-(5-brom-4 ~cvcl opr apht hal -1-vN)4H-1..2.4-tri | -3-, ..
27 ¢ Hob) Qb R PO BRI Rl phorthe diptupon Todds} 68 aPiqlative

enmbodi menfeBsityt dGorp YRPBIJattb@s) are negligible.
2- (5-brono-4- (4-cycl opropyl napht hal en-1-y1)-4H 1, 2, 4-tri azol -3-yl thi o) aceta
te 20hydP8gd " fegiatc peaks" arc a subset of Representative Peaks and arc used to

2-(5-br - 1-y1) - Ak 1, 2 Aty | -

2t o) Aliendate GXCLARGORY LBRRN b ER:h gk pklidr v Jallif, A Shvofim or form,
bet ween (hatadBertstic pedks noay lzedateraninct: i evabhafin® wljcharepratemtrtive p2aksoif aapout
1:2.5. I n sone enbodi nents, gr ovided_herein is a soﬁi um )

2- (55br GHDPESAIEORY %pﬁ»@ﬁwﬁ R e qoypoung againg all_other kpgwn grystalline

yl thi 0) 6@l RsBhdY A @niRURE N6RA c%stallg&éﬁol?mwphs U WRbBpourldhee & hidiy

enbodi nment’s, provided 25herein is a sodi um

2- (5- br drwe 4t I¢4st oye Clopeadpystiappdit. hal en- 1-y1) -4H-1, 2, 4-tri azol - 3-

yl thi o)acetate hydrate conprising at least 9 wt. % water, 9-15 wt. % water,
10-13 wt. % water, 5-25 wt. % water, or the like. Particle Size 30[0056] In
certai n pphedlkRE RS T-PeNbided herein is a sodi um 2-(5-brono-4-(4-

cycl opropyl napht hal en-1-y1j-4H1, 2, 4-triazol - 3-yl t hi OI acet at e pol ynor ph

par t30c| d00&3]glhe inygpstoalalsprielates to metpds ef mgdulatirgdRAM adivilyrhyswatselng | n

sone e i rent rovi de n)ere' ' @ - s
22 (5- br oo oy RN AEGH IR F o B S Bmescotass B 26047 i) acet
te pol yreeomb-4@-giclopespssiaphtband; 1-0-4eb R4-slanel- R y Ry picadatel, Aedssortpeinent )
having a particle size 18 WD 2011/ 085009PCT/ US2011/ 020233 . .
herein, sufficient to modulate the activity of URAT-1. Modulate can be inhibiting or
activating URAT-1 activity. In some embodiments, the invention provides methods of
25  inhibiting URAT-1 activity by contacting URAT-1 with an amount of a polymorphic,
crystalline or mesophase form of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)acetate, as described herein, sufficient to inhibit the activity of URAT-
1. In some embodiments, the invention provides methods of inhibiting URAT-1 activity in a
solution by contacting said solution with an amount of a polymorphic, crystalline or
30 mesophase form of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-
3-ylthio)acetate, as described herein sufficient to inhibit the activity of URAT-1 in said

solution. In some embodiments, the invention provides methods of inhibiting URAT-1

activity in a cell by contacting said cell with an amount of a polymorphic, crystalline or
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of about 5-50 microns. In sone enbodi nents, the average particle size is at
| east 10 m crons, 15-50 microns, 15-35 mcrons, 35-45 mcrons, 35-40

m crons, wbeot1/08600m crons, or the like. In sonme enbodi mparajS2@arti2es es of
sodi um 2- (5- br ono- 4- (4-

cycl opropyl napht hal en-1-y1)-4H 1, 2, 4-tri azol -3-ylthio)acetate (e.qg.,
crystalline, or 5 conprisi ggsa crystalline conponent, such as _a pol ynorph

of  For mTAgSORBase figynupf sedama dd S tretrede-elograpxingphthalsh- 15ylydHr b2 dr ipatls have
embodt met L0 R R B e SR AT Rsiescr 1 be
her ei n icgllalnsodiclwmbodiments, the invention provides methods of inhibiting URAT-1 activity

o pol y o ATt GCURBDE M PO 2601 SR 5} POBTOTEALF TG iMedR esul 1 of
the qxi qﬁéég?ﬂas@ffoﬁﬁ@@ﬁ Sdfifn 2-?5%96198—&5(4933?%‘b@gfgﬁaﬂthﬁﬁhﬂbﬁyﬁm Jbnckiygdg. but

are not limted to, polycythema, nyel asia, gout, a recurrent
gout at taaglkhiopgoetate, @rdeheniticdherdmy peffimdnt demhbit thy pertiondildATd in said

cardi ovascul ar di sease,. coronary heart disease, Lesch:Nyh rome,

ol | ey bt 1eps SPRiBRE RF divey ol wekidBS ARipds T BTt e ORAE Bigiey

fail ure,injbRlodtby ddhiaefim@ihe ®loodak Al ﬁﬂ1§u1_1tlé)|f@!pbf3m&?lhi§,g cripdtsiiRé §Mnesophase

hyper par at hyroi di sm psoriasis or sarcoidosis.” Definitions [0058] The term
" subj ectform g€sagderd 2HErapmorh(4-escionsorsdnapbthiare- 1y buidl-3. 2strfrfagel-hg from a 20
di sor der he |ike,. onpa . |.5..and. non- IS - l.es of
manmal s }fltrl%gqg%%fté%te’balﬁtde%P g@%g?rgﬁ, %ﬁﬁglglqﬁ(%ﬁg}%&aﬁ%gﬁy gf %ejs &/éllEéngonlg‘aIﬁ cl ass:
humans, saaR-dMbTE g, fed BScriloalpred dehhepadizsrashibring URAT! apesy and nonkey
species; farmanimls such as cattle, horses, sheep, goats, sw ne; donestic
ani mal s Ryer lscongashng & gy wilhan ageynt of aw#ww@%ﬁvﬁahh@e Phcl udi ng

rodents, 1. C8 Al li4,NQaa. i 11 k& 4132 3 s of
non: mamay Srrs TS fdlt 2 Sbo AR Glopony BiniRp LT ALEP NERREE
one enbddylteolacethte] dvader@iteddercimduffaigmo s inhdritsthp aatiniged URRAEiInn pldsenamamral
is a human. [0059]. The terns "effective a nt", ."the eutically. effective
anoulit ” arsom% FAPRAE B IPYenEPR BEYY! %ﬁ@%ﬁtof n@lgblaggmf-émtwméﬁe%n to an
amount  ofyi @) Hy%ﬁ%acﬁﬁ@sa@@%ha%vitﬁ%ﬁ%ﬂﬁt &%ﬂ}gyﬁﬁ R shefaftheldpat is
sufficient to"treat of prevent the particul ar di sease 30or condition. The

resul t oaesopkase dotucof sodivam d/(bbrehd-dvidatyclopraplylntapbthgicgrisyl) 9Vinp e dntsiazadr
causes .dj sease r any, .other desired alterati.on o i ol.oqi.cal
et om huigliaRees GhoR ot hutERp oo thh ot e SEVRATDAEHE™ e
anount cafmrh&l.elmmﬁﬁddﬂﬂerﬁgmin&éﬁtganaprgqmemO@oﬁhmttﬁ@qqiR\%ﬂ1ei n

required to provide a clinically significant decrease in a )
2011300850091CTY 4US20ME b ooBacttigserlsaammal wh ep gmoaniofagiofwaeiphis; anount in

P L i S s e R S R

herei n, I &hafiszol-G-Athiousitdte Xas [dayeridedl hemtt Jubficip@ttd arhibiothedfivier &IURAIT-

scanni ng]bi(éal ori nmet ri/ pattern that may be nan-identical to 5those depicted
herei n, lottsaiddagmmal. s sein¢ pnhodigents; fe davegtionRipardesaithads f idibitigghen

consi derggla by - of ] I ;4 rd: " r tive
Peaks" are ? hle%&sg%g%g%?hggg%&é étglﬁl Sel-drﬂggn%o\&%heég%ﬁl}taogg E%co) pa 1?le’r n. Note
t hat2spr anystdhbe preakophise fohe of sddied 2ehHbromb-4nidh-¢sicpdpeopiRRphihatehelr-pls-4H-om

LDl AR S AL S AT RIS AL SRR (2L O PR ©

1 in said human.

Pharmaceutical compositions

30 [0064] Described herein are pharmaceutical compositions comprising an effective amount
of a polymorphic, crystalline or mesophase form of sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate, as described herein. In some

embodiments, the pharmaceutical compositions comprise an effective amount of a
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10(reproduci bility anong XRPD patterns) and preferred orientation
(consistency of relative intensity anong XRPD patterns) are negligible.

[ 0062] " Gmaracissiosti c peaks"™ are a subset of Represent aCinsS2Beake3nnd ar e
used to differentiate one crystalline polynorph or form from anot her
crystalline polynorph or form Characteristic peaks may be determ ned by
eval uat i %Mi ch representative peaks, if any, 1b5are present in one

cryst al Inohangsehignesvpialling oamespbesmi@ragiisoditmad-(5-bropwrd«hown crystal | i ne
pol ynor qund. e al:lL_ar ' pal : ound
necess aﬁ'{}ﬁlf%ogégﬁgltﬁ%ggg?ﬁ g ﬁ gl\g%’g?tg%%(g r%gﬁlﬁéja%%gtﬁ’. %\%g%ﬂ H%? ?lﬁ%fubggﬁ'gqp

acti vit ye0pOfBrmidwaticaliyeatcemablaksmict. &h adras cinbodirichndbe pliarnmckiltiaili ng
URAT-1 activity by contacting URAT-1 with an ampunt of % pﬁlym)rphic,
cryst al |qug)0611tlo%%r8§W & e ‘g%ﬂ?ﬁi?}?ﬂ IQ_S?@_e embodiments the pharmaceutical

br omg- 4'&%13;%!‘%9@51‘8 Ry aRBihRheSF disotddrs Ah hadonfl Ll BARlenbodl bl ohacet at e,
as described herein, sufficient to nodulate the activity of URAT-1.

Modul at eohgemadseti¢ahhdtbpedimepsare foc thatagatment dgRABoddeaciniatiuman. Imsosmare

enbodi nent.s,..the jnvention provides.methods gf 25 inhibiti URAT- 1

2oti vi {y B e TR AR GRreRoS P At e Tsr ARSI ORBIBHT XSO yst al 1 i ne
or mesoRA@s&erb BF Wi Ohci® AtAHBign (1A-sBhRWRttbd ety b %Béﬁ%bﬁt?gﬁhéd}ﬁé&ﬁmn&
-y1)-4H1, 2, 4-triazol -3-ylthio)acetate, as described herein, sufficient to

i nhi bi t arheorales freatmyntelr prrpAYlaxisiof hypermriesmivdinmentessmhddememiy et | on provi des
met hads of 1 nhibiting URAT-1 agcti Vi in.a solutjon contacting said

ol U1 ort AU OBne TSR b B PP X Sonesophase form
of sodi um 2-(5-brono-4-(4-cycl opropyl napht hal en-1-y1)-4H 1, 2, 4-tri azol -
3-ylthi o&racet ate, as described herein sufficient to inhibit the activity of
URAT- 1 iModesiof Adsinisiraion,| ForasaionsigadiDasage Forme i nvent i on provi des

met hods i1 DA JRAT - L VLY A cel | t ' id cell

W th an D0t b et PRACHIH P B oA ARG,

2011/ 085009RET¢ &SAGDLPhD2FR3B o fresidyprh 96 -Hromm4efd-gattipuspylnaphthalen-1-yl)-4H-

2- (5-bronp-4-.(4-cycl opropyl napht hal en-1-y1)-4H 1,2, 4-tri azol -

3-yl'thi o&ngéé%l%o_é-ﬁ-ﬁ@lfﬁé%%wéa*%@s& E?re%f P EPBREUNIo QAP OF R Mt i vi t y
of - URAT-cbifdsi®iBhdGBlibed Heii HE RHARFAIRRUSithENGorWSRbABIRGY WiigS et hods
of inhibiting URAT-1 activity I'n a tissue by contacting said tissue with an
anount gfhammgehyeabyphiaptable gestiers] dxepions Sndboptiame: fharmuaitisddi um

2- (5-brono-4-(4-cycl gpropyl n t hal en- 1- -4H- 1,2 4-1riazol -

3yt i opauation e e AR Pttt b AT R bhatseet vi ¢y
of URAT-pL; dnfy ré@hél thi6&ia8les UBLI&@PBf BEReMIBIsS0 tHBtelof Y&, PReRMMASERS
met hods of inhibiting URAT-1 activity in blood by contacting the blood with
an afourinclode, shqyeh wrorgs hindtedde delivery vieentralpesioptiadeding omlogasgisdirum

2- (5-brojm-4-(4- |, opr apht en-1-y1)-4 ~tni =

Toyt t hi cadd fecting A8 SR IBRIRL Ao Weotdenditap phefiehd iR Afictionsy vi
of URAT-idfulsidnbinoldinglintr&erEak iMediideie] Sitralldital, iveddub@shap itviriemilagt hods of
inhibiting URAT-1 activity in plasma by contacting the plasma with an
amount  dRTaMpsriprdRisEIsscougipEReritensal. HHraghesln HEacBlam BT Ve8NS m

o (5 et UG ARRARNbORRILIS! iRartaoine) fdifderar bR Bal: kiR 2oet &

pl asxsa. Hibcdland apicaé bdddmerpsntanbmusi darenat,icoempreye idegs, ¢ueidhopdsinohnasal,

i nhibiting. URAT-1 .actjvity in an aninal contacting.said.aninmal. with an
amount o“fagﬁlaggﬁ%%%}% alﬁwygle Bomons Swabg%%‘t?ﬁ%}éé% 4 B9n Gprample the
2- (15- br oFRdAivh 4n& YRLRRF OPYE Lergde bryidil-ift Hielargwﬂl'lgér'] fagﬁﬁér-with

3-ylthio)acetate, as described herein sufficient to inhibit the activity of
URAT- 1 iadnguaistatami taginiquics thsib pan endioplbpehweh thehenipouedst dndrmgthodsi afélse met hods

f inhibitin T-1 20 activity,.i | b tact i id,. | with
an_ amour P BE0n Borgrel e EpyLrstefrionr esphddetFariarteuubim -
2- ( S3obr cj¥erfrell eyt tpsoRMinBRAIBEAR to the arca in need of treatment, by for

-yl1l)-4H1, 2, 4-triazol -3-ylthio)acetate, as described herein sufficient to
i nhi bi t exp@pleetacel infusism dyrag-surgery, topical application such as creams or ointments,

injection, catheter, or implant, said implant made for example, out of a porous, non-porous,
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1 in said mammal . In sone enbodi nents, the invention provides nethods of
inhibiting URAT-1 activity in a human by contacting said human with an
anount ofwe 2palogs@ephi c, 25 crystalline or nmesophase f ®@CEUSR01304283M
2- (5- brono-4- (4-cycl opropyl napht hal en- 1
-y1l)-4H1, 2,4-triazol -3-ylthio)acetate, as described herein, sufficient to
inhibit the activity of URAT1l in said human. Pharnaceutical conpositions
30[ 0064]°r pekEpowaHathdsleingluding Membiraese stahca siadastp Bmurgies, @dises dhag an
o ec 1 anARonan UBUFARM fjcchbr Bk LALF LAisHRRPRAASE: SQRAD OF SodT um
cycl opr dp9é6]axiktpghatreacelitigal repbsitichsdickdribad dbredr by food-avgii@tbe in asordescri bed
herein. In sogﬁoﬁgbodi,nents, t he pharnmaceutical conpositions conprise an

tOt of

ef f ect i VEIIAND adgiRiprAtpPEs G4l plo PP OSPIN 1 RO HEB 2RSSV RIEIShi c,

crystal | {ag, 1o SARRAS @us%@ﬁs%tf,’ fforgﬁgé-n't'éfhlzihfe%fi&{ 2Dsirilc4olution, suspension
cycl opropyl napht hal en-I-y1)-4H'1, 2, 4-triazol -3-yl thio)acetate, as descri bed

her ei n, arctuddion, dastbpioaledphaistratceLdsi apalihtyncatcerapeaa befor acatdl @dministraiome
enbodi ments the.pharpmacgutical. c ositions are for the treatnent, of

i sor der's ¢ P SERE” ARG SRR LicE LEPat bl den TeoR1RS dogiHsSPEy SHEDISTEE f of
the treafmBahdiinistiaBOR 8€F8cikdd@aPRMMAE phdrhasQiiRaEIRGIs A iMt8ude a

phar maceuti cal conpositions are for the treatnment of disorders in a human.
| n sone cenpodionglmhermarsuiptd carpiceot ¢xsalicnt engha spPmpows! ascerdingrtottheinyedmnment
or prophylaxis of dis rs..of uri Ci tabolism In s nhodi ment s
he”Bharab v e UBRLagH il bl PEMREIE RRALTEL o BTG o of
hyper ur iageiis sarridts, SdfRagaeli ments the 10 pharnmaceutical conpositions are
for the treatnent or prophyl axis of gout. Mdes of Adm nistration

For mul atlPB%8 Hisdompuwagensraaneonyouen]y merissantddn war dppagafemp pad war bet i cal

conposi tj | S i I : rm of
COROS! b R FOTRN) SRS RaRAL KR BRI o BEVS! A b ERARRRESE, P
151,2,4jt?@a@ghmamykﬂmkmy@fQQEMR%oa&nq%ﬂﬁdﬁh@mthbeﬂngﬁﬁhgngomp?mnda oh
conpound . forms and conpositi ons descr.i be rein may be. adninistered either
al on§ o rph@ﬂn%c&mag‘atap%%lq Hll RAPImBROSTHE War V@teargefsﬁ’ @Bty cdBgPdigns) with

exci pi enhs cQfieivhids BbSstitd B &e%?%&@%@d&é&?kng?&ﬁﬁﬁ@lﬁ loOfbral AHC F6:5h N8R
standard pharnaceutical practice. Admnistration can be effected by any
met hod tdnaprepmat bg sindeinly eng igfmatély beiogpgunsissosiatios tisd scéivoingaghi¢rdn. These
met hods 20i ncl.yde,. t hoygh, ar.e. not ljmted t el i,very.via enteral. routes
(e udiig: B Segisbyeif iy isioh ol raden Bof p MRhtistsf SR diobry and
rectal apep@iuctRAoand 8&sakd Frfudstiohl NicBRIds 8RpRparin)f H$ioA8 phirAfbsidichid
intraarterial, intracardiac, intradermal, intraduodenal, intramedullary,

i nt rAAnuseuipgpitionnvith e spewiis ampyitof petivctconwaund pistkngwneeravill barppaseas dul ar
intraveq&g%skpﬁhqgﬁhg&gal, epi dural and subcutaneous), inhalational,
transdernal’,” transmucosal , sublingual, 25buccal and topical (including

epi cut aneous, dermal, enenma, eye drops, ear drops, intranasal, vaginal)
adm ni stration, although the nost suitable route may depend upon for

exanpl e B#%€S condi ti on and di sorder of the recipient. Those of skill in the
art will fam i ' i 0 ' ' oyed
 th't nd ‘BB ket 8 S AR b B QoA SR A LT 17D HEpcEB Y

t he onmumuthed manomaiboingdrehted N tha thsamgoghdre phan@0easel dopgustieneare can be
admnistered |ocally to the area | eed of treatpent, by .for exanple,
local 1 riauRsRAp Py Tea SRS e il dpsasp il ervaly trrinad bedhe o
oi Nt Ment eqchiBingShlyQBian GAHNEE 86sag®bed iRl ing ab&riiAP A 0RAex f Ak, exanpl e,
out of ap?por ougbthlr}llon- por ous, V\Dgz 11/0 58({(%P%T/ Uszggll 020233 *
weight, general health and response of the individual patient, the severity of the patient’s
symptoms, the precise indication or condition being treated, the severity of the indication or
30  condition being treated, time of administration, route of administration, the disposition of
the composition, rate of excretion, drug combination, and the discretion of the prescribing

physician. Also, the route of administration may vary depending on the condition and its

severity. The pharmaceutical composition may be in unit dosage form. In such form, the
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or gelatinous material, including nenbranes, such as sial astic nenbranes,
or fibers. The adm nistration can also be by direct injection at the site
of a di seweeditiss®ae or organ. [0066] The pharnaceut i calPCEarsp@3iori2ohs
descri bed herein may, for exanple, be in a formsuitable for oral

adm nistration as a tablet, capsule, pill, powder, sustained rel ease
5formul ati ons, solution, suspension, for parenteral injection as a sterile
sol ut i orPrenpfgiears pyWigAchntn wiibdoses enntaiine @APTORHAICKIUSRIES 0d eastivg oi nt nent
or crea o 1.0 [ ' VY : utical
conposi trglooﬁ) Oirlrg%/t’ %g%%kfg%%?e%l?g{é%{)fa glr'ﬁrerges glgidt% %Eﬁ[a (gg‘s]?%%&gn%%g ration
of precipgepddssugegor alatipliarsimawod iscathic drpeil ¢f tharamd Fdr conadnitthee,ahe

conventi onal .pharmaceutjcal .carrier or. excipient and. a conpound .according
to the itﬂt_@gﬁ%lg’ saSeeRhe gmq%a@nﬂ AgRgtTtERe .1 P?ffﬂa%ﬁhtrirtgﬁ}cle B H§sific ude
ot hers mefljCinfifint Md ﬂ?@t@%ﬂ%@ﬁﬁd‘nﬁﬁfﬂsﬁt&ﬁmm bl lhﬁﬁ%cc&%gY@%zudg?ﬁ&n of 0067]

The formul ations nmay niently be presentéd in unit dosagé tormand nmay
be pr epaheattdndirgpfingfiant (pbysreamosssideringheichfactat apHescrhed/abok] Thstthods

i ncl ude the st of bri.ngi ng int.o socj ation conmpound .or ., compound form
of e el TR s hgo Shon B S b i Rl TR e e SR P S
prodrug iy sy atf dtineef bdwest 4b6at 0001 &h/8Néf Dodividigtt ke asct 1@ mgy ch
constitutes one or nore accessog(i/ ingredients. In general, the formul ations

are prepdbedy byighhpérotayi(gdramstéred imange gr dividedidases).mr ot leesi 0bpuitd. bmetkse
active ingredient. wth |iqui arriers..or, finely. divided lid c jers or
pot n\anc Rgh e Py AR Splaa R il Fnap 01

f or nul atrh@t ati¥at Meosm @ bf PEBPRMdNGr, Y&l ifus atdvd 0 IPBGektd Malt 25D0cagHaStidrons
with a specific anount of active conpound are known, or w |l be_ apparent,
to t hosentiadiments ¢ partigilar tierapeissdosagqio sEFctyh Boanabent 20 merbhonh Bcal
conposi t} 1, N} i i Y | being
PRt Tl b bR e e

adm ni steempdundinga imitdose oifipjopatation hevydaiviayicd osatjested fromrabowmeld. 1 yngte

determ ned by the prescribi physician with the dosage general ly varying
accordi nl&%Pcer&,ﬁr@na ,utié&g,tt)&%_etr{lév,\%ilamgto _é?@%ﬁgam%ﬁogmpm’ﬂ%nse_ of the
i ndivid bn&.@ffoh.emtothé_rf&ﬁlb%aiﬁ%ﬂtg ¥ p@fichiBeuReddsapd fs%el%&’t@?%ﬁﬁl()drﬂg, ossk se

indication or condition being treated, the severity of the indrcation or

30 condidri36f nigei Ingomeerdtantes, dosage dévebsdrelaw dterlawioimitrod theeaforfesaid range

adm ni stratjon, the dispogsitj.on of the co sitipon, rate of excretjon, drug
combi nat TS BhE TREARERF ot hlninarhe éses FBE kg MG RIS P Fanov ¥ihotthe
rout e ofcaagdng Bhphdratil I @E ey algY b{laReMdL BechoBrdeh8ose O Nl tdverul amdl] ldbses
severity. The pharnmaceutical conposition may be in unit dosage form In
suchof orfpr adhiaispgionthrepdsonbpday. UseombingRord 3ppicepiasanivdnch ©iesubdi vi ded
into unit doses. C i.nj r.opr | itie f it ctiveconponent,
oo, arrcutPaid ViR e APERRAY B Prdttls daufihish 1688 RURE DA T on o
t he propgmpdasdael {torhacplesiipeatit af pbhyladticdffdce Wi thin the skill of the
art. For convenience, the total daily dosage may be divi ded and

adm nistered in portions during the day if desired. 5 The anmount and
frequen . ] B ion will be regulated according to the judgnent of
t he attgod?éllsglgﬂ z?l%%aé%g(physi ci an) considering such factors as descri bed
abovs. TH&I|tTe camponhdsoindrbapoaceidring dbsceibag bakin oy boadmeinatnedast er ed may

vary wide|ly, Adm njstration may occur .in an anount of between about 0.001
my/ kg pfSOL?oth@rax_»éP@WO{@%@W%@O&& Ut BARRET ght per day
(adm ni §hHe7RdBY @'g? bP& B & oty Vir 88 o F@S 8RIk e F1REts g&pér%ﬁ%d @bé’b'ét}eg‘a dpdi0/ kg 100f

body weight per day. A particular therapeutic dosage can include, e.g.,
f r om abaateidnga compound or compound form as described herein is hypertension, then it may

isﬁs
p

be appropriate to administer an anti-hypertensive agent in combination with the compound.
30 Or, by way of example only, the therapeutic effectiveness of a compound or compound

form as described herein may be enhanced by administration 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 patient is enhanced). Or, by way of
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ng to about 7000 mg of conpound, or, e.g., fromabout 0.05 ng to about 2500
nmyg. In other enbodi nents a particul ar therapeutic dosage is selected from
about 200wopp1iAissww® 300 ng, about 400 ng, about 500 ng, PabasL0160023%, or
about 700 ny. The quantity of active conpound in a unit dose of preparation
may be varied or adjusted fromabout 0.1 ng to 151000 ng, from about 1 ngy
to 300 ng, or 10 ng to 200 ng, according to the particular application. In

ot her erf¥awpleetity the banefif @meaﬁn%mbw aesi gyenisbsivrraseddyiadgniseongg, 200 ny
or 300 I’Eg bln® O Enh %! a@&%%a éfﬂ%% He?e‘ﬁ?'ﬁth%iaﬁ‘é’r g, h ehf @hﬁ%h()f the

af or esai an e nmay e nor e t uate, while iIn o ase

| ar ger dm)aaclnae;s datﬁelapmltmmeglmvmp ﬂmuals@aMagpamp Heasfid Rbge&dkd@s dfthect, e.qg.
by dividj.ng s arger doses.into several doses 20for adm nistration
t hr ough %ea#h lsa T oy epndiias; being tEisad, gﬁmvra@il%ﬁ%t qxﬁeﬁhﬁﬂc&%gi’ﬁ?%ﬁﬁound is

not the ga ?Bﬂ‘i@&bﬂmde of’ﬁ‘i’é’tw%eth&%gélt@ a%eﬁt@ oYl hgﬁt%aJ Sffpount s of

conpound and till have therapeuti rophyl a ef f'ec Conbi nati on
Ther api esyn@8isfi0068ifit.The conpounds and conpound forms descrl bed herein may

be adm nji sol th rapy or in conbination w t her. therapy or
Cher apt 007 i e Tegndiag Tt B Agpadicy Sompo GogRs trreltia herie et

exper i engafnidired Wit baat theRPButIcBEBhY] A8y AcEIAHR B¢ B8 RistGOIRPMBDather m as
descri bed herein is hypertension, then it nmay be appropriate to adm nister

an anti Hlihﬁﬁ@fiqeéwl vempesétn asmth,@r’fmrmmle Beits, land n@ycm@i@rﬁ diffgety, by way
of el)6a 51(82r1]| %e &h rglctapc%ra%{% 1‘]8][185 % gr%}nas\{% &ac()i ffé%’gt?t Egt%ulgorfexgrrr]l%f%nﬁlound

for m as X ad Uvant

(i.e., b:bnipbﬁﬁdl br édmepoadﬂ lﬂmaﬂ&s d@ynbvallmrdiawtaymeradﬁmlst&mroaﬂ% genberefit,
but in conbinatjon with another ther a%(eutl o ngent t he overal |l therapeutic
benefi t %m%@awémoqdée@#h@ﬁ@eﬁ)whl the pihieyghgrageutigggent may be

2011/ 08%%985%%‘&%%%9%9%%% AR RBR LY the MG BT i BRE ah ﬂ%ed by a

patient nmay be 1 ncrease mnistering a conpound or conpound form as
descri bexdvhehnhtybﬁmdhhmamﬁdmeWht:freqmag)blal inch@gpemd p{anhbchntiedl comipngtionles a

e Pl e B0 SR RGOSR (1

experi efkcfdac*ébfrdﬁﬂ?toré@tfabﬁﬂfed%r&@é’o@kﬂﬁ%ﬁ’mbcﬁe %Qddnh'ﬂ‘{éﬁ Bhschhy ?oﬁ‘ﬂ’fé doigsapeuti c
agents or t he patient may experience a synergistic benefi [0071] In the

i nst anc edfeatethe dosreeconpaiod ddmoristeatiop @nd tinfes ohedramistimsen cdebt mediicd bar e
adm ni stg?rglg V\Aatlh .at her therapeutic agents, they need not be admi nistered
in the SAnlFbe @&t cal conposition as other therapeutic agents, and

may, beq 0075% e @ifpohi®)tofRMSbAHN a@%n%@ﬂﬁbﬁ@hes@ﬂ@é(ﬂfér&h é&id Where be
re

adm ni ste by a ifferent route. For exanpl e, the conpound or conpound
f or rA%as &wemrlﬁmhqr@h@mthﬁ@pelﬁ@ %mm) maytbsradmivisgradyconenrpadeiage and

e e SRRl U Rl 16 0GB <o ™

admi ni stseamdnaallyaadseba@teaﬂ\depammg iiponahe Agtoierufshd dibdas) thob@ideigpasshdl e, in
t he sanme pharmaceutical conpasition, is 15well within the know edge of the

SKi | 1 ed RePH: 81che aqtHel GhRICe 08 PLhSH RIS RaraRGUGR 26&H (Bbe ﬁ%ﬁ!’é‘lSt@e‘b Foraccor di ng
0oty AR IOk BB 1 i, A oSS RS
adm 2 stdeatribed hesem el the dhémettielaperttivegsitinebd dotdicl adindniaered D@Rdncdhrdy
I T RN S TS C N N L
concur r etdbeli efbin may be administered first followed by the administration of the

chemotherapeutic agent; or the chemotherapeutic agent may be administered first followed

by the administration of the compounds, compound forms and compositions as described

30 herein. This alternate administration may be repeated during a single treatment protocol.
The determination of the order of administration, and the number of repetitions of
administration of each therapeutic agent during a treatment protocol, is well within the

knowledge of the skilled physician after evaluation of the disease being treated and the
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si mul t aneously, essentially sinultaneously or within the sane treatnent
protocol) sequentially or separately, depending upon the nature of the

di sease, wheotassiori on of the patient, and the actual clroras2af/ooe2Ber
chenot herapeuti c agent to be adm ni stered. For comnbi national applications
and uses, the conpounds, conpound fornms and conpositions 25 descri bed
herein and t he chenot herapeutic agent need not be adm ni stered

si nul t arfeBdisioy obthegaiantt Fen xpmplarificrchamethsrapeutiagent may be admisiersd fistnpound
fOrmE a ' : . ' g Fed. fLrs:

Fol 1 oned By AT it # BRaBRiC ARl bR e PhCh D Al W € f o
chenot heyfalpesinmmuads Bbmpayndferas andeahgrsétbnk s déscfibéd loameid fojowdte where

adm ni styation of the conmpounds, compound_f or and conpositions as
descr i bl ORI GiHatIORS, QRS HAR EISHARR PSP aﬁrﬁwﬂ?@w%@ 3LEHeHM%EW Uuring a

si nglse tJn%ﬂH@f@atg}ﬁ%n@%%@éol isT&%ﬂ?cE.efﬂﬂsni%ta!cé’&dél{cetv&lfiglm& dREnRfand

adm ni stration, he nunber "of repetitions of a istration of each

t her apeumowlaigesthe duactioigg ahyviaan panmodifyp caxbaldministrateinl prefocdlifor trérmkmow edge
of the skill.ed siclia fter ,eval uation of the disea being treated and
Che Vo 26107 B84BUbReT s DR ROSEITE i e P DTG, oxamplo.

t he chemphhesmaREflbRg3@RMer FBMNIRA! @Q%&ﬁs&tﬁﬂﬁddd‘sgg&édmiﬁﬁfé@é‘d, alill Yorshddrt s a
cytotoxic agent, and then the treatnent conti nued with the adm nistration

of the dberpenerad svellcmmmeiibic peitans aanwell epmeosdalinga sicas sudssrelid @f Hseasion

fol | gwed er erni:n dvan epu b he adm nistration of .the
chentyt ndvahaay e RS RO AEUON PR s W SPr bR bRl Bt

conpl et &vediuBndition 26€ 9Ik61 86 6.&dWb hblpgyder ifeRtecrrdofikravwhardge, the practicing

physi cian can nodi fy each adm nistration protocol for treatment according

to the ilABT3IiIngaificpaan-bmiting gramgles ofgossHic eerabinakiqh thppics sdudemse ohtheendi ng
clinici 0. i e gt I: Ay

adr i st oragind il Db BOELACIGLAARIRI Wi IRbLER L ) hhOf PAOARAS. el
as nor e Sigfinpirizens; lgnsrtay Ehna@ftbrate) BefzbofmaoseastNP-ithibiedra{sacdh sy tpt wots.
Rel i ef of disease-related s t ons as pain, and i nprovenent in overall
condi’t i JHIEHOAIOKS e&@@&@%%& w&ﬁ&’f—ﬁﬁ@@- ilfn@éfﬁh%ﬁé}yéggfﬁortsrﬂ@a@_ﬂm. [0073]
Speci fi Gloda@nsu: kBl H8tcg AL §§a@fllu99§tﬁﬂe%§:ngf%%hﬂ§5d ®nhd Re&api es include
use of the conmpounds and conpositions described herein wth Febuxostat,

Al | opur ithahpcuic @brrea piadent SMlofdovpy cambmetion mganemmaySankufle bvatiety of routes
Benzbromgrgne .or PNP-inhi bi.tors (such as,, but not 15limted to Forodesine,
s 177 Pramgisraspeye e e R o et R f g bE EReEea.  but
shoul d iqesh@aghSRAYEd &pidn i1l ustrative exanple common to the rel evant
therapeutic area at present. Moreover, conbination reginmens may include a
vari®ty of routes of administration, including but not Iimted to oral,

i nt ravengus i ntraocul ar, subcutaneous, dermal, and inhaled topical. 20

Di seases ’f%%] Descri bed herein are nethods of treating a di sease or

di sor der[007T4]aDcscibddvh i larsmtihedd ofrdatiogn Slascabcr desadsder Of arting O dle

conprising adm_ nistering to said individual an effective amunt of a

pol ynor pHferng om Jaiddisqase ph GroTaRIsOPIAs B2 niisiering Eysab diadud ap5sodi um

2- (5-br -A-(4- -d- - -t I35 hi 0) acet a
te. [Oo%g?céﬁ(aé{l%gh? ?gﬁl ef?@ﬁgég?a! cl)ﬁ%h%r%sjs%mogb pglﬁ(gae %o&ﬁc%%%gshegeﬁ%%onpound
for s desdunb2ds-bhermes-d-(#reytlopropminaplacbslon-a -ydj-4H- 2 ditdanodi3t ylflae))atatgat i ng a

di sease %mql or.der .. 0076%1 I n, some enbodi nents, the di sg&xse 0 disgrder is
hyper ur il [hejipvaogipp gx igniniorthntiseof th cRmRiUnd e cLanpouRd faEsees T g d by

hi gher tiaafn MPhERlanikRAke B?é’ﬁfeﬁic%eﬁ’trfbf:tr@ﬁi-n%’a fystabngshgdover |ong periods
of tinme. In certain instances, increased blood urate |evels may be due to

enhanced0076]dnacind eprbodinuiniso the(digds 2@ 9discadet/iohypesainceda. rle waltaie xestaceon
N ano . . o . )
(80 O Lo 8 hdc L5 WAL R ARG o SPHESR oL MRS b @
30 over long periods of time. In certain instances, increased blood urate levels may be due to
enhanced uric acid production (~10-20%) and/or reduced renal excretion (~80-90%) of uric
acid. In certain instances, causes of hyperuricemia may include obesity/weight gain,

excessive alcohol use, excessive dietary purine intake (foods such as shellfish, fish roe,
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excessi ve al cohol use, excessive dietary purine intake (foods such as
shellfish, fish roe, WD 2011/ 085009PCT/US2011/ 020233 scal | ops, peas
lentils, woans/@sored neat, particularly offal - brai n®CTRiSdmap20233ri pe,
|iver), certain nedications, including | owdose aspirin, diuretics, niacin,
cycl osporine, pyrazinam de, ethanbutol, sone high blood pressure drugs and
sone cancer chenot herapeutics, inmunosuppressive and cytotoxic agents,

speci f i ccaliapsapcas nsitse beans gad radanrais najtiquheleo thd s Hesing &dingrs IiRe. Hvgh cel |
t d
50t e AR SRl SRS e JFEC I Al HRAE TR 521 2 e,

sickl e qulralzummem: a:xhawamtcﬂmbrrmemgh bloatl Ipr@sure elyiglsapd ebint eamtt ve and

| ynphopr rati ve dj seases, hyperparathyroidi sm di sease,

condi ti dﬁ%é g@%’?‘étﬂcédlfwl?q‘?silﬂ%rmsﬂ‘f? SYAAAE B8R Sléﬁcgntfe‘ihé%as?rétﬁ‘ie?’t us, and in
transpl aitdugt r;@h@é}taﬁsoc?ﬂgd RRR %'h'?élb’ce'ﬁecﬁfnfov&%{es(meas ﬂld]{%%ﬁﬁag/eféuﬁ&ﬁbéne

def ects,” abnor dney function (e.g. Increased ve reduced

gl oneru I lmmpheras er piokiasiay, amdlalstamsthmlmgislln blopd pk@&lde(lmnwgmlmmﬂmﬁasésat urni ne

gout"). In cert nst ances, hyp em a omati c,
Phough” itemabélscinirdt Rlrel R G Fon e ERoS Taaler 5t ar thr it s,
uric acigmph&esfetdiive IRcieh ﬂgﬁ)}érptafaﬂﬁlrmﬁi—khp lrérda 1RS458 ) condRIAS hisdcidfedur i ¢ aci d
in the soft tissue (tophi eposits of uric acid in the 15kidneys (uric
aci d nepitlopavlinyiesisener ¢ iphoses m¢lhwéyaﬂdunéltanmiantpm@pm ymldep@@ﬁlbﬂg hieart
chro te. renal re. furt her or a it

enbogl men?e(gse ?Iﬁleﬁgedseé% aefle ’saF)brn Egﬁ’alﬁd Xlﬁmcn\lxﬂ% m%rea gé% ulr%ov "hat
resul ts rbdwdd gldngeralat draﬁerfi/l&ﬁﬁbﬁ) dﬂ&l@@p(bshtd”'l@ leddl (plussias oef‘sa&ﬁiﬁlnlé%dﬁt”ﬂ tis
often related to an inherited abnormality in the body's ability to process
uric acil@07Hdp cp@gin apséncpe h mura%f‘émsmaé@ewmp@in@ﬁwhf%g% hy s ap@eiatpdavith

Def ect i e uric acid in
t he bl o\é[ eﬁ%%gﬁl‘?%&&ggﬁorgléﬁt%t% lgdljl%clo%ct?d 3 ngtﬂetel}églﬁ%gé%thrl tis), uric
aci d depaosilitlsadis), dﬁ]xdsmsr(uﬁmat atchbmjthn mfsnssuegbpma:cahpo@t@lmf prit hadfiotheat | on of

t ophi, reased ki fu . and st ones. proxj mat e|

ml P onol% T1Gpd ’ée t”é‘@a%?fr 13?%@8?1‘?% Passh Y!ﬂaé’@gﬁ? C]W%P’r?
attacks a@d%@ut@réﬂaﬂ?ﬁlu{@re conm)n in men 25 than in wonen (see Sanders and
Wortmann, "Harrison's Principles of Internal Medicine", 16th Edition; 2005;
Food andﬂﬁi'SJdn,ﬁdmhamosadchtwmh emPéDA)neAckvtlsahvamdlww i@t wilgich Teegr kel t aub
present atl Ter kel t au "Gout 49,. 1647-55,
2003) . @%Wit?aﬁ “fsﬁgi ﬁﬂ@elglc aﬁ&t‘fryg‘@ls (Siﬁ%osbtfﬂgtlﬂélsﬂ%é p%”ﬁmx Ifbsr(?ﬁ-? Nof
arthrit 'r%Late@Gcﬁ ah NMHeAgdfBho@ilt P BLEHYs AMiQfto ?kdce@rdrw dchd, BuEmagalso b
certain instances, kidney failure and 30 urolithiasis occur in 10-18% of

i ndi i deaa@erbat@d]bjg@dtet 1@pennﬁzsm&cgmmr@e@l@prwmgdnwleaﬁtp %‘faﬁ@j ity
fromt heie ISS g Srleca gi b@ aus%n 6&%&? 1n ﬁgcks 15'9’18551’%1&19 gfﬂ hr1 certain
i nst ances’ di vidual's safrers ng 576 excrite OXI hat e 0% | ess

uric aC|lﬁthd@ﬁfkidp@§1g§QﬁTaMd bl Itldaljain$s f@ha@d’d))as gomethe fM@latlon of toph1

2011/ 085009PCT/ US2011/ 020233 . ' o '
decreased kidney function, and kidney stones. Approximately 3—5 million people in the

United States suffer from attacks of gout with attacks 6 to 9 times more common in men

25  than in women (see Sanders and Wortmann, "Harrison's Principles of Internal Medicine",
16th Edition; 2005; Food and Drug Administration (FDA) Advisory Committee Meeting,
Terkeltaub presentation, June 2004; Terkeltaub, "Gout", N Engl J Med., 349, 1647-55,
2003). In certain instances, gout is one of the most common forms of arthritis, accounting
for approximately 5% of all arthritis cases. In certain instances, kidney failure and

30 urolithiasis occur in 10-18% of individuals with gout and are common sources of morbidity
and mortality from the disease.
[0079] Gout is associated with hyperuricemia. In certain instances, individuals suffering

from gout excrete approximately 40% less uric acid than nongouty individuals for any given
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pl asma urate concentration. In certain instances, urate |evels increase
until the saturation point is reached. In certain instances, precipitation
of urate woystialssoooccurs when the saturation point is reathsdo1iopo2eert ai n

i nstances, these hardened, crystallized deposits (tophi) formin the joints
and skin, causing joint inflammtion (arthritis). In certain instances,
5deposits are be made in the joint fluid (synovial fluid) and/or joint

li ni ng (M3smmATate copeanighion. dp aernn Histasess bratq lgude ingeqsos ity thg wtyrpdon ar ge

toe, feef. | apd ; ' s. and eyes).
e R S L S R e R e sl

shi ny wisaturithe paiftéctcachal Bacch@inngsthesed aheseidrdeacd feuystdlbzddalepbsitsl(tophdr t ai n
i nstances, gout attacks increase in frequency. In certain instances,

untr eat éaﬂaeh#iewaﬁténgé% SR @S A {IaMRARE U H i R CoU IR 4T

di sahi | 'cfe?osiﬂsréré:ﬁé @i dinl tﬁé]}o%'i'tcfﬁﬁd gﬁhéﬁ%ﬁﬁﬂﬁ&?&ﬁf/&ﬁ@iﬂt Hﬁi_ng_r( BviaPRAR j.0:
acute inflammtory arthritis, chronic arthritis, "deposition of ura%e

cryst al Lammpeamhs fratksc dypaitanac the birgd toe.ads¢tsankiles apdhiands(lésnsomnoas, t he

i ncidence of gouty arthritis increases 5 fold in indiyiduyals with serum
urate | dbrdnddeie g dad iy SR PN es ok o YRSIRAIEN ¢ 1 evel s
> 9N/ dlpeldNmU/ahd shih{ we@rthehMedtatbir8NB&Rg tdnEH AndPapifel WitdithIRerthdevel op
renal insufficiency and end stage renal disease (i.e., "gouty

nephr opan$ignces, gopt atacksingroassmarspencygbueoytaneipbipegsat unjrepisd @hete govter i zed by
a chronic interstitial nephropath 1.Gh.I1 s pr t. b ul hary:.
depolt t 1 9AtOr EhER kb BinsAr B RAR B ol e eI R R B AT YgR  uates
pai nf ul oFtukae kadofo: agué mflarnasityi @thkidk,, chidii¢ amiraisQdypoditioR ol iitats cr§spRSI ti on
of urate crystals in joints, deposition of urate crystals in 20renal

par enchyféacial pyrnehymasing urelghigsis | Biscpindagtanges shg incidpece pfigeumparthyisist ) | and

hrol it hi - ki § 00 ‘
nephr o 'Jlélleés%% § 8198 ﬂﬁtﬂélfi&l?&vuhgg@ﬁgm%{eﬁﬁ@eﬁ of 1 é?%{rg?zliﬂc‘ﬁ‘rcgrrﬁf @'ﬁqﬁﬁkdel% a,

secondary gout “occurs in indivl cancer, pa

and t hosediwiduhlsoetitielevdds oduhglils éadamol/e).gn cpodiy dystdnens, idivigedlowithrpeuapl asi a,
etc). [0081] In certain instances, attacks of  gout devel op very quickly,

fr eq]éentqoeyépﬂ oo st hgiense &@M%ﬁ_ﬁﬁ%@ daea%?i(g%t "y B hat ances,
Synpt OMgcfRig iHé_iéhc%é’,%ﬁ& ne%ﬁ%?ﬁfﬁylié)&ﬂyrao@&ized 3y d B EfFriend REJIBSSatyD ¢ he
joint area, joint swell'ing and sShiny red or purple skin around the joint.

| n cert avinch pgtramoted bythalulintyatsiesinorof mbnesgdemt ulatest i ng 5- 10 days, with no
synpt o en_epi.sodes. In .certain.instances, attacks becone nore

77 equendolil R 58 SR GRS aoabn Rl HEN Sl RENHHESEON: r o1 e, 1n
certai n ihAShABERP artleiisS ARSIt daBRAUtE BSsiafsfiffdifd, &?okiﬁbﬂbf%ter&%ﬂélk ihg in
stiffness, swelling, limted notion and/or persistent mld to noderate

pai 20 [ 008 parnehisns wraithiagiafformatine gfsatculusiin thy urea. trasthuged hyper uri ceni a
t hat resul inhi-bitio tubul ar . te t ort Si.n

door easaPp BHLFRBATAR SR ORIk Bolfiy NGl NaRY douf BTN

2011/ 08508I9RGE1s Wa0dkht &2048 3ulhihg lcaReB R, antDthesd Wwah oflPblobd divdises (gl s
suffering froml ead nephropathy suffer fromgout. In certain instances,
acut e atiohwthesyia, dayalQidimsaniangd: cdcur in the knee nore frequently than the
bi g toe. rtal:n.i r i i S f re
sever o QB FeER ihA3lANERR oD L ABFSE R, Tl BRHARL FARGR

t r eatsmerdccmoingiashightfin ecctlintistagedshegymptoms include sudden, severe joint pain and

extreme tenderness in the joint area, joint swelling and shiny red or purple skin around the

joint. In certain instances, the attacks are infrequent lasting 5-10 days, with no symptoms

between episodes. In certain instances, attacks become more frequent and last longer,

especially if the disease is not controlled. In certain instances, episodes damage the affected
30 joint(s) resulting in stiffness, swelling, limited motion and/or persistent mild to moderate

pain.

[0082] Plumbism or “saturnine gout,” is a lead-induced hyperuricemia that results from lead

inhibition of tubular urate transport causing decreased renal excretion of uric acid. In certain

28



5i ndi vidual fromfurther exposure to |lead, the use of chelating agents to
renove | ead, and control of acute gouty arthritis and hyperuricaema. In
certain iwetandassq9sat urni ne gout is characterized by | @es3/USe@aoenss att acks
than primary gout. In certain instances, |ead-associated gout occurs in

pr e- menopausal wonen, an unconmopn occurrence in non | ead-associated gout.

10[0083]. In certain ins%ances,‘Lesch-hyhan syndronme (LNS or han' s

syndr omepstafesdrere A0 abindyidusds, ydEripg fenbicpd pephronathsesudtsr Fomngauances,
LNS is I I.61 qﬁéﬁk - ni ne
phosphoﬁ?%§§%P9¥gﬁ§g§?gggg?%%éﬁﬁyﬁ&%ﬁkﬁ%¥%gﬁﬁﬁﬂﬁ%ggﬁ%%@?él |@£%%M -1 i nked
r ecessi uhe tigteade certdin dBrdnats) ranabdiacase & mbNFrdqacpraad emtre adveld intshturmindaby
boys. In certain instances, the di sease | eads to severe gout, poor nuscle

cont r ol ,SC4hthan BhpdepL g UhdR CEItRIR Astangesy feMmeRhsnisiylsasludnethte first year

of 1 isf e-in&i@%a%gffré’r%ﬂfuﬂtﬁb?tgé‘ %totlgﬁ%i, ﬁieﬁ%@ﬁ?c@léﬁlﬁa@%ﬁ{k tPrehbve dady; s 11 ating

behavi ors ( ip an I nger biting, head banging) beginning in the

second yeafrolodf acitegoutyrartheitis andhymstircess. In betai feRsecsabaonimesont § in
gout-like swelli in the joint nd severe kidney .problens. In certain
et ancebaapiee] e s rashCufiets BRogREAT Syt one Ridtuae et a

gr i maci n@socidddPdtRbaduys W prbihdiBpadBtwéBBe tintun¥SmABn FRVETERE tn &n fehe ar s
and legs simlar to those seen In Huntington's di sease. The prognosis for

i ndi vi dupasesiaigd g0UtNS i s poor. In certain instances, the |ife expectancy of

FLEPUNS [ s poor. In cer ces, the | it _
st ancatoedlh Yth ot Lo Myt SRABAIERSE O SRRl &RE o7 et or

t han abailbutdhe)iga06,000 liagbirth AQ&4ltaih inE@IcbQIINS REh@RA®F .0 dOMPRs dufickapya i s
found in individuals with cardiovascul ar 25di sease (CVD) and/or renal
di sease.of[the @eymgihypexpatiapeadaningpospliiaribenylagserp BRI} Hugayiaual s wit h

prehyperih ansi.omN @)@pa%r)k-ﬁi%ﬁé@féce%gl{l}érd?&ﬁ%? 1PERER tggﬁgiyﬂﬁs [ ERRSA BE hiftR-

m croal bum nur’ia, proteinuria, ney di sease, 0
hyper t r iighbykeboydem @rtainanstangh,-the dsedsy 1dadp apscoteigout pobemteiotontrol, and

hyperi nsul | nem a, hyperl eptinem a, hypoadi ponectjneni a, peripheral, carotid
and Cor dh eyatsme@r«}#‘g@ré W sl é%‘é@gyea& BEGESE ‘%Féta’r’i’el&&f‘n‘?eéi there,
30st r ok&yisch Mo 1le¥§l'tssin%¥l@-%&ﬁ?cing%ﬁ%i&%|(_b.%!, lngmﬁa WGk, mﬁng,%w‘a&ﬂtg\-ef@)st ress,

el evated renin | evels, el evated endotheli vel s, "and/ or el eva

C-r eact ibeginpmgtieitie deeomd wear phlifeent @irtain instesees b diypgeralsoircaittis an geutfldand i n
i ndi vidual s. wi.th obesit e.g.,.,central ohesi i gh hl opd pressure,
e | | Srsdintih helards i Sr R iR S Do an g e auth ol M BBRRILS v
2011/ 085QQRREAAISHADBRA2AAZSE: BYRELUbERET iBvdiantQUREiHL, kadipbaial s wi th

met abolic syndrone. In certain instances, gouty arthritis is indicative of
an iXcr eagwhanissi the armsind 1@%?(5@914@talthqsﬁﬁ%ﬂndtlil%mtlngtﬁn@drﬁéaS@nﬁb@i ment s,

admi ni st i . q. € ou scribe rei. Lndi vi usefu
For decrageloRl B FRERAHBEL GRS Hoat B Dokl los B Lol fi% oF sense
or condiunitremed intkadudl ovilhyNs idlcsCnh about BGkud] IGcrtbiutinfidices,ithd Lid t o,
prehypertensi on, hypertension, increased proximl sodi umreabsorption,

ni cr oal BRPGICY LI apreatediipdividgal withihdy 13 prates than gheutj40yycars of age.

hyper t ri [Gi}iyéﬂ &h 'cgret'eﬂ‘h ;?/nst nlgg\é ﬂyﬁg}ﬁgg&ﬁh Ly foluh&) ﬂpﬁlafv‘?&dﬁlscxpﬁlﬂ 8&&%&9%111%

hyperi nsu em a, perl eptinem ypoadi ponecti nem a, peripheral, carotid
and xsor ahisnye @Ry ynddirsemd discatchbr @stainangsnces, lgpogestmiaas feadtinf ai | ur e,
10dysfunctLon, oxi dati ve stress,

ol evat ed AR CRUEN ST S0t B RTIE Bl PP GF SUmh i FeaoRorpticn
microalbuminuria, proteinuria, kidney disease, obesity, hypertriglyceridemia, low high-
density lipoprotein cholesterol, hyperinsulinemia, hyperleptinemia, hypoadiponectinemia,
peripheral, carotid and coronary artery disease, atherosclerosis, congestive heart failure,

30 stroke, tumor lysis syndrome, endothelial dysfunction, oxidative stress, elevated renin
levels, elevated endothelin levels, and/or elevated C-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. In certain instances,
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el evated C-reactive protein levels. [0085] In sone enbodi nents, a conpound
or conpound form as described herein is adm nistered to an individual
suf f eri ngwbromms@psease or condition requiring treatmeRCTRISROLIA2@BRr et C.
In sonme enbodi nents, a conmpound or conpound form as described herein is
15adm ni stered to an individual suffering froma disease or condition
requiring treatnent wth a diuretic, wherein the diuretic causes renal
retent i dPeRIigeatAdS fquadde i vdwduith maabolissyrriremasts csrtaiadRHfRceHRONY
congest 'a\fﬁllrilﬂg?sr'hdi]ccgﬂixlf*e%f%nQﬁcrgfs§8’ Rkl gf aéﬁ}’égﬁg&&?&ihpﬂfmci 04B&Imd N some

enbodi nent s, adm nistration of - a conpoun rcompoun orm as descri bed

her ei n tentadimeds, wdohirdbtrdt®nws @fcompboid desprilood Hegeimed ad individual arepisoful fug
quality of 2Qlife.. [0087] In sone enbodi nents, admninistration of a, conpound
or conpdlsRtFasipg Fhed§<egE%%i1?H@éalnFFé YRt pyogiatef fthA disease pscqpddiom linkgd to

{r eaLi NGy e SieGhRARINAIdH BuSidi finfilel 46 [RoiRboAANERL hbILRAIBRANcbARES] In some
enbodi nents, adm ni stration of a conpound or conpound form as 25descri bed
her ei n tppodmal swiiiwh depdbsorps ongeicrdaltfuoringes; pessinmga, kKidhegyiscasel abdsity.of
cis-platin. [0089], In certain,instances,.gqut |s treat.ed by lowering the

ot odbet iyAeRE el GOV bRy RemetPbleslod B Rb it by

I ncr easifgellGRin8Hed, Bl pEUdigdhettietifPetphdril, E/b@ARY ¢JrShAPERSHY dRHSe, | S
treated by URAT 1, xanthine oxidase, xanthine dehydrogenase, xanthine

oxi dor edifesressteross, gongosevaiartdadirdestiphostpmor Hisesendene) cidetidbiat or, a uric
acid tra rter 30(MURAT) inhibitor.. ucQs [ a rter, (G

oni 5 ¢ QPSR eRG T L S AL in Rl BT Ged SRRPRFPASER G ot e

gl ucose d¢anrgvidaetiye pravsidife. (SLC2A9) inhibitor, an organic anion
transporter_ (OAT) inhibitor, an OAT-4 inhibitor, or conbinations thereof.

I n generl8P85]tIRsoyes smbodimepé e compaunfsritcogpaurdiar asegsebed hercguisn, swel | i ng
and dur &faﬁs@lfedf%p aA G Gid .sa%%{lggﬁél%oa% éyéz&%a{t%%F}@@Eﬁiﬁ%&&ﬁ&enmﬂh' h)
prevent tuture attacks and joint danage. In certaln inStantes, gout attacks
ar e tr eat ddresivcaasssikt thibpdinsintg a@ompotxd@t doarpoahd fareadsrdesdribed haretreist ai n

i nstances, .gout is one of the st treag(gabl e forgs. of arthritis. [0090] i)
Tr eadi ngdpPHisGERdto ap individugl sutfering fram;a i cane dscondion sequiring Heamery Wiy
associ ateghyRii Jikrai RESLRMRILACK rQfhl Atiof 3PuRE. AIUESSAodhsBi cati ons
such as acet am nophen, steroids, nonsteroidal anti-inflammtory drugs

( NSAI Ds)discash @rroodition eotangpstiye hoantrbmlerd #CHkntiol hypotteidiai.ne. I n certain
instanCﬁﬁ0 (eroper me iaati n ontrolt.s ngt within 12 to 24.hours and

t r eat merDO3Y 10585 SALQH TG AFRIIYRYEN OF  CRBPYURGPTCRTPIREE ™ di cation is
used i N Je9diven hletedNtoint iRdivRRkI is uBeH PRS Gl pioh gt btilitakbeimpre®mBekiSy oFl evati on
and/or protection of the 1l0affected area/s. I'n certain instances, the

af or®mertftoned treatnents do not prevent recurrent attacks and they do not
affect theeHn %B&X'e{%}%o Irr?e%?ﬁ?%&mﬁlfi ARBRLFRL, @&&nd%%'cEm LapplLsm [0091] ii)
Preventing future attacks. tn Certarn Pnstanees’ e ¥ &du I'hg serumuric acid

| evel s hRrk@ibct herctatolnahdi@tiub b @kcfubfot heat@aadr deofcagii genidengfctbtgrofher gout
attacks. In sone cases, this is achieved by decreasing uric acid production
(e.g. alPBPUMCAHINL or increasing uric acid 15excretion with uricosuric

agents (GogB) 1R'OREHBLGim A, hARRNGAGORGS a BENFRIRATRBABYund form as

25  described herein to an individual is useful for decreasing kidney toxicity of cis-platin.

[0089] In certain instances, gout is treated by lowering the production of uric acid. In
certain instances, gout is treated by increasing the excretion of uric acid. In certain
instances, gout is treated by URAT 1, xanthine oxidase, xanthine dehydrogenase, xanthine
oxidoreductase, a purine nucleoside phosphorylase (PNP) inhibitor, a uric acid transporter
30 (URAT) inhibitor, a glucose transporter (GLUT) inhibitor, a GLUT-9 inhibitor, a solute
carrier family 2 (facilitated glucose transporter), member 9 (SLC2A9) inhibitor, an organic
anion transporter (OAT) inhibitor, an OAT-4 inhibitor, or combinations thereof. In general,

the goals of gout treatment are to 1) reduce the pain, swelling and duration of an acute
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[0092] In certain instances, allopurinol inhibits uric acid formation,
resulting in a reduction in both the serumand urinary uric acid | evels and
becones fwbl2g11ei8f@eti ve after 2 to 3 nonths. Guani ne - PCT/US2011/020¢aht hi ne
-[,.- Urate Hypoxanthine---Ir(.._) Inhibited by Alopurinol 20[0093] In
certain instances, allopurinol is a structural anal ogue of hypoxanthi ne,
(differing only in the transposition of the carbon and nitrogen atoms at

posi t i orfétagk, apd g prevoRifatrg #fkicks e joHd dawago An efrtamh ABIERERS, Bt AHA&S afhe
can i nranoany il it ¥ ABKELS! B lon R W BRlelh Bt B0 BEe of "
correspahdmgttx@rdbltd foemapfimgits, al | oxant hi ne (oxypurinol), whi ch is al so

an inhi b| bof xant hi ne oxi dase Jn certaip instances,. al | oxanthi ne,

t hough StL] ﬁgf g Hie SoHT B4Gkn B! %?&ﬁtnﬁpﬁém&%ltg%g@n and syelline grafiitdeut i cal |y
accept ah}g, QPEcufté)at{afelé’oP géﬁt cBh 88y @k &Rl WifhmedifatDRE Lithis hBSEARGEEen, f at al
reactions due to hypersénsitivity, bone marrow suppression, hepatitis, and
vascul i tstgoidavenkiermndal ep@ﬂmfmnrmtbty Ao AL, adranocmltaﬁrcrplc hetnamees, the

i nci denc si de ffec total 20% of %% i ndi w@uals trea;ﬁg 'th t he
drug. Tr M ©° PeRYSIERT BHPEEN CORIRtS SRUULNBAZ (0 £ aci d

net abol iymag tfb@im&l\(ﬁ%i éf%eﬁ'aﬂ@ﬂife@&adﬁ sYInl drthi@ndtde®Wh QA OR if@eades since
the introduction of allopurinol. [0094] In certain i nstances, uricosuric

agents (c@nginctign wtﬂ@ s ilacreasqd ﬂunb}ntaészan@p agksaelpeatiob eodrar m@éf)ctlpm efdase uric
ac I dl OEX G éFeC£G8 S IIIC & a? 1nst|a1"1]c':sets at’ﬁ% %ﬁ IRGI‘RIO%”& 8‘ me%%ésd%s 0? nre%'en L& %?e%t I n
uri c aci secre 170on enal ? V\?’I en use (ful

mobi | i ZQﬁtaﬂ&ch)ﬁdslﬁéydiﬁanfafﬂdét&h@unddﬂlyﬁ%rdlﬁaﬁbsldf%bﬂd’iﬁﬁ‘ﬁun@5&5%@011!3@(1I vi dual s
treated with probenecid fail to achieve reduction of serumuric acid | evels

< 6 ng/ d9091|lril)e”érﬁreﬁrlﬁgm@'team@é@ I e ingtapeasyreducips spBmaEichciblsytls s from
d t | t.
Sort SRS RSB BRSEI O QR kARl R LB u0K POl LBeE,

In certaln | nstances
is achieved by decreasing uric acid production (e.g. allopurinol), or increasing uric a01d

15  excretion with uricosuric agents (e.g. probenecid, sulfinpyrazone, benzbromarone).
[0092] In certain instances, allopurinol 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.
i 0 Guanine
N ~
N HN | » Xanthine —H—= Urate

S S ne A

N H NT N Hypoxanthine \— )
Allopurinol H thi Inhibited

ypoxanthine by Allopurinol

20 [0093] In certain instances, allopurinol is a structural analogue of hypoxanthine, (differing
only in the transposition of the carbon and nitrogen atoms at positions 7 and &), which
inhibits the action of xanthine oxidase, the enzyme responsible for the conversion of
hypoxanthine to xanthine, and xanthine to uric acid. In certain instances, it is metabolized to
the corresponding xanthine analogue, alloxanthine (oxypurinol), which is also an inhibitor

25  of xanthine oxidase. In certain instances, alloxanthine, though more potent in inhibiting
xanthine oxidase, is less pharmaceutically acceptable due to low oral bioavailability. In
certain instances, fatal reactions due to hypersensitivity, bone marrow suppression,
hepatitis, and vasculitis have been reported with Allopurinol. In certain instances, the

incidence of side effects may total 20% of all individuals treated with the drug. Treatment
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10pr obenecid. In certain instances, adm nistration of uricosuric agents
also results in urinary cal culus, gastrointestinal obstruction, jaundice
and anemwO 2p0@B5jo9Successful treatment ainms to reduce lperhuStoia/opesh
associated wth acute gout flare and | ong-term damage to the affected
joints (Enerson, "The Managenent of Gout", N Engl J Med., 334(7), 445-451,
1996). Therapeutic goals include providing rapid and safe pain 15relief,

pr event i fRgdipeaserfrurigracimstabelisay ba ok gveltied sighifgantiyrin ghe fodpringtig

subsequ rL i ?ﬂg- F di exacer bati ng ot her nedi cal conditions.
Initiat?%%m%%%?¥%g%§%% gg%ﬁggkﬂggﬁé%he under| yi ng causes of

hyper ur i[0894]dn cstigih idssanices) aticdsunic tagans (cdg. eprobandidyediiapiraams, andhi | e gout is
a treatabl e conditjon, therecﬁLe limted treatnments avail abl e for nmanagi ng
acute arRf"EHPBAICCYBGICAMYIGAHUREET 1B erraisasiapeeedtrebeceid£8utsErat ed wit h
currgnt ihheranh Gic adfl sMediGALY AR ridafAlbIRE tn@wigdUkcd BEbHEESy, RS Uizes
managenent, prevention or decrease I1n joint inflammtion during an acute
gout y athodglstoresmd ucdie dnicerthio mgptaneesn2b HéOP aplintliyidmisttaiad widtpwhsmdidsirium
uric acid levels. [009 Nonst er oi dal, anti-infl ammat ory drugs Al. Ds) are
o f oot | VB SHRPTE AR BT ek ghe § B Folt BB O ars PRk ent |y
associ atig@ro¥echtidl Fdstki@trb@red intdl8rad@9d8hdoddiRhesllic Pidle ih&dshios Yunt @8hal

ul ceration of the stomach and intestines, and occasionally intestinal

bl eedi ngmpsiehicets imepstain inNaneegeonsrthird of Aeundivialsdgydap ttadeange rt hriti s

Pr esent te-.qf -t he- Ar.t": di,cat.i.ons; (21)., .2 -2416, .,2004: Pascual
g s L SR R R e R S
19(2), LaRulis, 2088IntestaAlObb@hdi@nf @lindeddR @etia i s nost commonly

adm nistered orally as tablets (every 1-2 hours 30until there is

si gni fi d4A%51i %P%%‘ﬂrﬁﬁ%tmeﬁt Hans o sdughoth hq ran apsediated pathgeuts gput Bpcect s
such as > dl L LA g [ ny

Cort ost Sl MiER o MBURERARM ATh AR The Syob Rk Y BROUS Vi nel

i nj ect ed Med.e834(Yy), 4as-d51 hd9nflharmpdutjcogaats. in¢l0@OFov M watd adsatrpaimvai | abl e
for reducf%g bl ood uric acid | evels. that eitherwhncreaae renal excretion of
ur i ¢'aci @ ByPICHHI BRI TR T2 tst BRECBInS R iRERa iR bRiePhighd SEOSTATN AR P by

bl oc kadeanﬁfavéﬁﬁig}‘é Q@er@%lr%?b’iﬁer M QBSE RGBSR P &BSHARLI YepdRds dpdint 1 at ed
until after the inflammation fromacute gouty arthritis has subsided
because thheydemyyng catsmif hypdriveccnin.aakh asStehal fuegticar, dichland atbdidatomy Wiaken
prior to the att , they are cont.inu nd only. adjusted after the attack
has T es giovht AL s ooubrcte e Ten AR ey LR PR e ERE PG DS s oy
not devehemhi@estit¥ndh hafbsr O adsbidoeifest MRQSsoct i@l WRE bedan ti@spiy, ol onged
treatment with uric acid-lowering nedications is individualized. 10Kits
[009W] THediedinpdnatisent 06 apsundludas deis marpgpOShE Prsientipmddr deelsawsn deser i bed
herei n pravi Kiks.for the trea t._aof . dise IS . such as
the  onean bR SLATHL 408 S BRMIRR ar hE FERRE BN s RS0 BB IRana T orm

conpoundicreasudpotindufiondig l@klsconposi ti ons descri bed herein in a container
and, optionally, instructiogns teaching the use 15 of the kit according to

t he var il80%6] MiqnstaeidalratipPraaetay dimes NP A e effertivegpirindanmagly al so

i ncl ude j.nf; ! i | §d L re es, package

i nsert ﬁ%?%?#@?%?RQFW%%ﬁa‘ﬁﬁﬁﬁﬁ?&ﬂég%ﬁ%¥§&§§§?§@‘§Hﬁﬁﬁf§§@80f t hese and the
| i kes whiasthointestiineh{ @)y stemt aloériatén dhthe ahiach hndmtandénanddwasibaghs of the
conposi t.i on, / or ich.desgrjbe dosing, administration, side. effects,
drug i ntgfeaE B_@gifmgx@ _%&ger,ﬁ%nﬁ&%m% ohaerigiang S Prosge ﬁ@aﬁytiﬁ%r&fse 20
provi derpreQuetialddd OhEB 0N/ RY:/iBEs; 83320, OV DA of 850H; PascRhl MATdipYys Studies,
for exanple, studies using experinmental animals involving in vivo nodels
and st udiThsrabageddyandes magout’;itire 8pin ReadsirolKiMa, IIEDC 1 RWE).ei n can be
provi de rket.ed and/ or. pronoted t eal 1 rovi ders,. j ncl udi

hyet o EE S ueblis By B gp i Ay Gl Y & ntgly vty Moy
may 3l SQntil thefORBigANRAM M6 Fomdde il Bik 6F @€ paiiéR dbvalofsaGT 1€ SRRSINIRH as

25[ 0099] Provided 1n certain enbodi nents, are conpositions or Kkits
conpr i sisAyers duirigg. napsa and vomiting) , or intravenously. Corticosteroids, given in short

br ono- 4- (4- I napht h -l - 2 A-1 1] | 43-.yl t hi 0) acetate
(oo, ol ie Bh ORHNagR SRR Lttty ol e MRea ikl )
pol yet hyl ene pl astic bag, and an HDPE container. In further enbodi nents,
the conposition or kit further conprises a foil bag (e.g., an anhydrous
foil bag, such as a heat seal ed anhydrous foil bag). In some 30enbodi nents,
the conposition or kit further conpri§gs a desiccant; in still other



enbodi nents, a desiccant is not necessary and/or present. In sone

i nstances, such packing inproves the stability of the sodium

2- (5- br omwo4e(108s00¢1 opr opyl napht hal en- PCT/US2011/020233
1-y1)-4H1, 2, 4-triazol -3-ylthio)acetate (e.g., FormA). WO

2011/ 085009PCT/ US2011/ 020233 [ 00100] The conpounds, conpound fornms and

phar maceuti cal conpositions described herein may be utilized for

di agnost[P8%71dvedigasions searvenatle fjepdusinglilpodianisié levelidhas sitpyunesascconpound

for s arfgna{:fQQW%&%@J&&%”R&%&%{%}RM% dﬂ:‘r dlﬁle ﬁoﬂ Qfllgr?c%'u{‘ fon wth

ot her conpounds, can be us as t ere t|a rco nat ori al
5anal ysdﬂoctkedebmndaheoﬁ&mee%esequ&tm@rarsgmer@@nmmmedamddtﬂw thhi n cells

and tissues e non-limti exanpl e, expression pattern thin cells
or tissuB arflmée%ﬁow CHeiRa bGP éla%%}f%@ﬁﬁaecaé}ﬁ%thas m%(rlef&n%@ f@% A3t cell's

or tisSs ‘{?ﬁleg%e difaay ﬁging‘téklén ‘IB%PRHHQ SttRAthe P Gr@hiffdiSanB o &“%g%té’cf Ster

anal yzed f differenti | evel s of gene expression as the tain, for
exanpl e,th¢ attatk hesswolasd donat mary, subjegtsalitnglepathayd uoebéidlleveld ro@amtz at i on,

expressi pn | evel Osi ze, .structure or function of the gen xamn

Those: arrsioB Sk R FE R Gith s Tl st fenPey gst M BT CBrIEtand | n
the presgRegnOmcdReedces Rdivedgtecompounds which affect expression
patterns. [00101] Besi des being useful for human treatnent, the conpounds,

conpound forns and pharnmaceuti cal conpositions descri bed herein are al so
usef %I flf” veterinary treatnment 15of conpanion aninmals (e.g. dogs, cats),
exoti'c ahf’mals and farm ani mal s (e.g. horses), including mammal s, rodents,

and t he [0098]. Tl{e%il;%hffdrsec@ﬁpdmid&srrﬁmdompeﬁﬁé@tdnamﬁetm&\destﬁmebﬁb&m further
illustrate and exenplify the conpounds of the present invention and

met hods R5@Vige Kisafor Hgf w&rﬁe@&#ﬂee%éé anq gisrgersgsugh apy H&e}n@% eegribethcreile scope
of the e of the
fol |l ow ?g&giglrrt?p# s& %“fé’%%l?‘gi??’!&h%ﬁ@ ?O?ngpﬁlﬂérepa a |%%%8$ ngnpounds
Exanpl e cbmpBsiéipas &sb@beddferamdl alnoiaifnibr anol optmnélly Angychions opghlimaghbubal en- 1

-yl H1,2,4- 25t th t at S
2y()515br hogkif acce 1'1%6;{9? Eﬁyﬁrhéﬁmﬁ'ﬁg% %%ﬂ%p%ba%ﬂrs 3@%@64 petginoPueh Kify %) acet a

te was m&qaaeée ﬁﬁ&%@ﬁbﬁgsum a@éc@éﬂtﬁfﬁité’raﬁ%&%@ﬁé@s pgaeefg@qﬁeﬁ h§eRalYS pat ent
publ i cation 2009/ 0197825) and as out!lined bel ow,

clinical trial results, and/or summaries of these and the hke Wthh indicate or establish the
activities and/or advantages of the composition, and/or which describe dosing,
administration, side effects, drug interactions, or other information useful to the health care

20  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
providers, including physicians, nurses, pharmacists, formulary officials, and the like. Kits
may also, in some embodiments, be marketed directly to the consumer.

25 [0099] Provided in certain embodiments, are compositions or kits comprising sodium 2-(5-
bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate (e.g., a
polymorph thereof, such as Form A), a double low density polyethylene plastic bag, and an
HDPE container. In further embodiments, the composition or kit further comprises a foil
bag (e.g., an anhydrous foil bag, such as a heat sealed anhydrous foil bag). In some

30 embodiments, the composition or kit further comprises a desiccant; in still other
embodiments, a desiccant is not necessary and/or present. In some instances, such packing
improves the stability of the sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)acetate (e.g., Form A).
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AXBrNSOdNNAXBrNS 0- Na. 30 [00103] Agueous sodi um hydr oxi de
solution (1M 2.0 niL, 2.0 nmmol) was added dropwi se over 5 mn to a solution
of 2-(5-bwormtisg@ocycl opr opyl napht hal en-4-y1)-4H 34 WBCT/US2011/020233

2011/ 085009PCT/ US2011/ 020233 1, 2,4-tri azol-3-ylthio)acetic acid (810 ny,
2.0 mol) in ethanol (10 nL) at 10 C The m xture was stirred at 10 C for a
further 10 mn. Volatile solvents were renpbved in vacuo to dryness to

provi de [886Hm 2- (Besosguadsy, gorepeunddpensyansapinimageatica compositipns 2 4-

triazol -3 i i % . : t]
o 30k AR IFRLEH 0 PLATECEL ALY o SRR & Zpe L e ot o
3-yl t hi apapeunds, a@hpound forms and pharmaceutical compositions, cither alone or in

2- (5- Brono- 4- (4-cygl | thal en-1-y1)-4H 1,2, 4-triazol - 3-yl t hi. t]
c <(31ci d Segglb&a@ﬁa%@ %E%?&%}pggﬂ]w%%ss@éﬁ ol i ﬁs%rlq@:ag gaeﬂr%%n%@é@) s

patent pWRIAGAD AR AAOAPLRi6R datkerREr e OBt wWRRIOMLs 304 AQLO4RYEE i

non-limiting example, expression patterns within cells or tissues treated with one or more
compounds are compared to control cells or tissues not treated with compounds and the
patterns produced are analyzed for differential levels of gene expression as they pertain, for
example, to disease association, signaling pathway, cellular localization, expression level,
10 size, structure or function of the genes examined. These analyses can be performed on
stimulated or unstimulated cells and in the presence or absence of other compounds which
affect expression patterns.
[00101] Besides being useful for human treatment, the compounds, compound forms
and pharmaceutical compositions described herein are also useful for veterinary treatment
15  of companion animals (e.g. dogs, cats), exotic animals and farm animals (e.g. horses),
including mammals, rodents, and the like.
[00102] The examples and preparations provided below further illustrate and
exemplify the compounds of the present invention and methods of preparing such
compounds. It is to be understood that the scope of the present invention is not limited in

20  any way by the scope of the following examples and preparations.

Examples

[ Preparation of compounds

Example 1: Preparation of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-
25  triazol-3-ylthio)acetate

Sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate was

prepared according to previously described procedures (see US patent publication

2009/0197825) and as outlined below.

N—N N—-N
AN g~ OH AN~ 0N
TE e T
/\ /\
30 [00103] Aqueous sodium hydroxide solution (1M, 2.0 mL, 2.0 mmol) was added

dropwise over 5 min to a solution of 2-(5-bromo-4-(1-cyclopropylnaphthalen-4-yl)-4H-
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Sodi um hydr oxi de sol ution (2M aqueous, 33.7 nL, 67 nmol, 2 eq) was added to
a suspensi on of

2- (5- br omwo4e(108s00e! opr opyl napht hal en- 1-y1) - 4H 1, 2, 4- t r iP@ZTAIS2@49R12B3 0) - N( 2-
chl or o- 4- sul f anoyl phenyl ) acet am de (prepared by previously published
procedures, see 15 US 2009/0197825; 20 g, 34 mmol) in ethanol (200 niL) and

the mxture heated at reflux for 4 hours. Charcoal &&gﬂg) was added, the

i xt ur e s.friviggel-dtylthéasatie rpid (1 e, 2 8mmol) iy gthanalh at hArCoBe r emoved
by filtrat r [ d the
filtrate tl%%“@%%%@%?%&?ggiﬁ%@?@ﬁﬁfgggnﬁ Sﬁg%sg %‘%%%R?ﬁé%aggkégﬁtrated
t o appr ax.drrss tolprovddy eddivre 2t(G brem%(%&jclmb@nmphtnmner-ybmmm,éb- and et hyl
acetate (. wer e adde xture stirred vigorously for 15 mn
and thet HﬁﬁgﬁqhtWé?@?“Féﬁﬁ§%HPa§h gh@éﬂs | ayer was cooled to 0 C and

aci disf i qghhypib rzefiltegmho%w(b@lo&&w ASRIIpk IRk 6. 190 HRE 001G ! oudy
oily pr he m xture was ex et hyl acetate (3x) and the
conbi ned-pitlgajacdieacid act s dried over sodiumsulfate and concentrated to
give 2-(

br ono- 4 - @EP@F%é'r(éﬁyflﬂaf&H%/WﬁP%thaan913512 AH 42,5 130 3 Odeqiciidy et i
acid as éﬁgaa@ acd 6§@Jlb1€’sl3( ddschb& Oprgge@ures[ (QRUOS hRert RiblitationVVO

2011/ 08 9PCT/U820 20233 [00106] STEP A: 1-Cycl opropyl napht hal ene
Cycl opr @@994%87\%’550 alrlld @ﬁr@kﬂlm@l(ei% m., 0.5Min tetrahydrofuran) was slowy
adde g @ soluﬁ%on of 1-brononapht hal ene (10 g, 50 mml) and

[1, pi ? |§Aenyl osphlno)propane] dichloro nickel (Il) in tetrahydrofuran
(10 nmL) stirred at 0 C, 'HﬁThthﬁ reaction mxturg™stirred at room
tenperature for 16 hou¥swn ent was rendve GﬁQﬁr reduced pressure
and ethyl acetate and a oum cBéor i de added. After
extraction, the organic was dried over so sulfate, filtered and
concentrated under reduced pressure. The 10 resigue was purified by silica

gel chromat ography to yie 1-cycl opr opyl napht halene (6.4 g, 76% .
[ 00107] §D|§erBhy¢de@Iso%tlolpﬂl\d@qmquso’rﬁabmlhév ereol, 28900l addediazite (30 )

ol ) st iaOEPr o T Hrafe RS obor i ERAMITR e SE T WG et r
30 m n godhidea- @hf@woylpnamﬁdetmm (pEDarcddtlygirevibiss | ppeBhed pobaies, by et hyl

acetate. After extraction, the organic Iaﬁ %mas washed with aqueous sodi um

hydriéxi déS 246%/0 KHE20vedles. 34dnmel ua)@féamzal 6 &g de anixture heatedcnt apfépx for

t | |
concent g, Rt 450 DRSS UL Do o2 o
[ 00108] ShEfhdChatcoAhitch@vdd by ﬁﬂmfoﬁpyhe’ldmlﬂddahbvam@ashed several times with ethanol

and the filtrate then concentrated. Water (200 mL) was added and then concentrated to

approx. one third volume to remove all ethanol. Water (200 mL) and ethyl acetate (250 mL)
20 were added, the mixture stirred vigorously for 15 min and the organic layer removed. The
aqueous layer was cooled to 0 °C and acidified by treatment with HCI (1N) resulting in the
formation of a cloudy oily precipitate. The mixture was extracted with ethyl acetate (3x) and
the combined organic extracts dried over sodium sulfate and concentrated to give 2-(5-
bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetic acid as an off
25 white solid (11.2 g, 82%).
[00105] Route ii:
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WO 2011/ 085009PCT/ US2011/ 020233 A sol ution of
1-cycl opropyl-4-nitronaphthalene (5 g, 23 nmmol) in ethanol (200 nm.) was
stirred uwdeniingseoagen in the presence of Pd/ C (10% net pCT/AB2@h)1/02028%
reaction m xture was shaken overnight, filtered over celite, and
concentrated under reduced pressure. The residue 5was purified by silica
gel chromat ography to yield 1-am no-4-cycl opropyl napht hal ene (3.1 g, N_7N3% .
[00109] STEP Dy, 1- Cycl opropyl-4-i sot hi ocvanat onapht hal ene Tm_mghos%g@ey\gl. 1
g, 9.7 mol) s added to a stifPed sol uti of 1-ami ¥Wo=4- _{ HaN™ NTSH

p

locyc Spy | ne'eNos Forg. ! nENGy-i pyet {1 ami eq)
i n di shberonetHia mey a . EPHe iorem wasN@tai rr 5

mn at 0 sc HftwrrtChen agqueous HCL A( 1% sol ut i gniioriwspsreaddgd. Pheswor gani ¢ | ayer
was separated, washed with brine, dried over sodiumsulfate, filtered-and
t he sol vent renovedi-ynder reduced presgire. Hexane was adged, and the

resul ti Meci pi tdt Swas dviel t ered. THE »sgngnme was evapof atecd\por 15yi el d
1-cycl o;l)r yl- 4-?2 ﬁNhi ocj{anat onapht the (5889, 86% 10} STEP E:
5- Ami no- 4—+¢1-cyc pyI naph+hal en-{ 4H 1, 2, 4~tri @ 8- thiol N-N

H, NAN) K*BAYF A mixtiff e ofeNearfiRdEuanieii e hydr 6ERRQDHITCde T3 X8 g, 29 mol ),
1-cycl opropyl-4- 20A sot hi®t\anat o naplt hal ene (3.24 g, 14\mmol) and
di i sopropyl ethylamne (3 eq) in DM (20 nL) was stirred at 50 C for 15

hour sygoflhg SOl v&REPVRS ¢ RIBNEHyIHAIRRal&Rduced pressure, tol uene added, and
t he sol vent was evaporated agal n. Sodi um hydroxi de solution (2M 30 nlL) was

added he reaction m xture heated at 50 C for 60 hours. The reaction
m xture"was filtered and the filtrate neutralized with agueous HClL (2M.
The m xtute was re-filtered 25and the sol vent renoved under reduced

pressure. The residue was purified by silica gel chromatography to yield

5- am fhgclapopyleyaenetiis pyernis i Hambn0 AM,my tetrghyrrafurn) pagslewdy sldefifg 81 ~ (2. 0 g,
499 . solution of 1-bromonaphthalene (10 g, 50 mmol) and [1,3-bis(diphenylphosphino)propane]
dichloro nickel (II) in tetrahydrofuran (10 mL) stirred at 0 °C, and the reaction mixture
stirred 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, filtered and concentrated under reduced pressure. The
10 residue was purified by silica gel chromatography to yield 1-cyclopropylnaphthalene (6.4 g,
76%).

[00107] STEP B: 1-Cyclopropyl-4-nitronaphthalene

NO,

LI

A\

15 Sodium nitrite (30 mL) was slowly added (over 2 hours) to 1-cyclopropylnaphthalene (6.4
g, 38 mmol) stirred at 0 °C. The reaction mixture was stirred at 0 °C for an extra 30 min and
then slowly poured into ice. Water was added, followed by ethyl acetate. After extraction,
the organic layer was washed with aqueous sodium hydroxide (1%) and water, dried over
sodium sulfate, filtered and concentrated under reduced pressure. The residue was purified

20 by silica gel chromatography to yield 1-cyclopropyl-4-nitronaphthalene (5.2 g, 64%).
[00108] STEP C: 1-Amino-4-cyclopropylnaphthalene
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WO 2011/ 085009PCT/ US2011/ 020233 [00111] STEP F: Met hyl

2- (5-am no-4-(1-cycl opropyl napht hal en-4-y1)-4H 1, 2, 4-

triazol - wgl2ohiisj@eet at e Met hyl 2-chl oroacetate (0. 7BCEFUS281820m®»l ) was
added dropwi se over 5 mn to a 5suspension of

5-am no- 4- ( 1-cycl opropyl napht hal en-4-y1)-4H 1, 2, 4-triazole-3-thiol (2.24 g,
7.9 mmol) ar&d pot assi um car bonate (1.21 g, 8. 7 mml) in DVF (40 nL) at room
tenperatuyre,” The reaction was stirred at roomtenperature for 24 h and

sl ow y -@@- into a stirred ice-cold water solution. The tan precipitate
was col |l ected by vacuumfiltration and dried under high vacuumat 50 C for
16 hin thpresence of P205 to yield nethyl 2-(5-

10am no- = ' i,9) acet ate
TR 61!1 I&yf; ggg%@%ﬁ%%ﬁmﬁé 03 nfmdh t dRARN (FrokhE b

2- (5- br Csnrredu(ld.erdlydfdgpn opthk pagsbt dead f /@ (O ndtl,—l-l _8 ., Hhe reaction mixture was

ts{): 3,[2 iol)nsﬁgl%/ oL ﬁ‘i}g?hc Z{' @gedjpﬁfeﬁ&egIe?@dnclotnzél}t%te under I%duce% pressu e. es regl (ljlg dto a
15cyal opramikitRe By RAlce @eﬂcmaalatﬂgkaishft&ylblw 1azrﬁinbfzr Mydld]ir@ﬂﬁﬁ@ﬂh@ﬁa@e&% 119, 2
mmol ) and benzyl ttiethyl ammoni um chl ori de : g, in bronoform (10
m.). Di chl’d¥oacetic acid (0.33 nm, 4 mol) vvas then added and the reaction

m xture ed at atu xture was directly

| oaded o[ﬁ%dgg rﬁjﬁﬁpg]l Lﬁg}% mé%y Oqtélé)lcvanﬁ @3 @ di chi or onet hane
(DCVM . Then~tel um was first eluted W|th DCM until all 20 bronoform el uted,
t hen el with acetone/DCM (5:95) to give nethyl 2-(5-brono-4-(1-

cycl opro apht hal en-4-y1)-4H1, 2, 4-triazol -3-ylthio)acetate (713 ng,
85%) .

Thiophosgene (1.1 g, 9.7 mmol) was added to a stirred solution of 1-amino-4-

10 cyclopropylnaphthalene (1.8 g, 9.7 mmol) and diisopropylethylamine (2 eq) in
dichloromethane (50 mL) at 0 °C. The reaction mixture was stirred for 5 min at 0 °C and
then aqueous HCI (1% solution) was added. The organic layer was separated, washed with
brine, dried over sodium sulfate, filtered and the solvent removed under reduced pressure.
Hexane was added, and the resulting precipitate was filtered. The solvent was evaporated to

15  yield 1-cyclopropyl-4-isothiocyanatonaphthalene (1.88 g, 86%).

[00110] STEP E: 5-Amino-4-(1-cyclopropylnaphthalen-4-yl)-4H-1,2,4-triazole-3-
thiol

'
HZNAN)\SH

A
A mixture of aminoguanidine hydrochloride (3.18 g, 29 mmol), 1-cyclopropyl-4-

20  isothiocyanato naphthalene (3.24 g, 14 mmol) and diisopropylethylamine (3 eq) in DMF (20
mL) was stirred at 50 °C for 15 hours. The solvent was removed under reduced pressure,
toluene added, and the solvent was evaporated again. Sodium hydroxide solution (2M, 30
mL) was added and the reaction mixture heated at 50 °C for 60 hours. The reaction mixture
was filtered and the filtrate neutralized with aqueous HCI (2M). The mixture was re-filtered

25  and the solvent removed under reduced pressure. The residue was purified by silica gel
chromatography to yield 5-amino-4-(1-cyclopropylnaphthalen-4-yl)-4H-1,2 4-triazole-3-
thiol (2.0 g, 49%)).
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[00113] STEP H:

2- (5-Brono-4-(1-cycl opropyl napht hal en-4-y1)-4H 1, 2, 4-tri azol - 3-

yl t hi 0) acwOi2e11285@9Br 1,t,), BOH 25 A solution of I|itircurasherdoooedsie (98
ng, 4.1 mmol) in water (10 nL) was added dropwi se over 5 mn to a solution
of methyl 2-(5-brono-4-(1-cycl opropyl naphthal en-4-y1)-4H1, 2, 4-
triazol-3-ylthio)acetate (1.14 g, 2.7 nmol) in ethanol (10 nL) and THF (10
nL) at d%i/ll]v\o 2@Tﬁfb@@ﬂe@w@rf%@mﬂmmzéspmnélnmh@hﬂ%%ws“ thfed at 0 C
for a further .45 mi n neutralized to pH 7 by the addition of 0.5N
HC1 solutiontgtéﬁggﬂﬂﬁﬁgmﬁggulting m xture was concentrated in vacuo to
1/5th of X% aoriginal volune, then diluted with water (-20 nL) and
acidified tlo°pH 2-3 by the addition of 0.5N HCL to produce a sticky solid.
(I'f the uct conmes out as an oil during 5acidification, extraction with
di chl oronef\hane is recommended.) The tan solid was coll ected by vacuum

filtration and dried under high vacuumat 50 C for 16 h in the presence of
P205 t o Metbyl2-chloroacetate (0.73 mL, 8.3 mmol) was added dropwise over 5 min to a

2- (5-_brom-4-(1-cycl opr | napht hal en- 4-v1),- . -triazql,: 35

1 o) abgiraolof 4RG3 Ry SRR MR p S b fe SR BRL Gt art ous
Pol ymor ph9 enmdly Mt @tadsitén earborlMes@ag 8. Fens) ieDaFako fal)werdont echni ques

[ 00114] Sol vents: Sol vents were ejther HPLC grade or ACS grade. )

[ 00115] EVAPYREES dRC rastior Mies sispdataaerm demperurgiesd4 §and Gg)“éh HOWHEdinde 2
agi t at ed,;.andt or I . il i L i e

rasul t1 ny e e ML A0ibE BT rbAhfad RS S R L B o 2

uncover efticffuadér legtapanam @) °Orfomi 6 h iatheposencagf ROk avwielMapethatd-hR) in a

| aboratory f hood under ient _conditions or on a stir_plat t

anbi Ent AgpedAl éCdC@PT%’thl-aa ?@ﬂr“-ﬁé—ﬁ%eﬂaﬁdf@%ql-%&lﬁ%wge%K%Bé\gag%%t ed

until nqogpiyent veszp/EshvRuS! 298086@b Y 1L cHpYSRESphiARAIL] Slagy [ ¥:4.Sl urri es
wer e prepared by adding enough solids to a given solvent or 20sol vent

m xture so tHaszadBeddso)soltitds were present. The mixture was then stirred in
a sealed vw,al (unless it was evaporation slurry) at anbient, elevated, or
sub- anbi erfit>tefffrer at ures. The solids were isolated by vacuum or positive
pressuriiﬂitr%Iion or solvent decantation. Low solubility solvents
slurriesMwre spiked with a small volunme of high solubility solvent to
encour age €onversion. Elevated tenperature slurries seeking increased solid

%/ihgl ﬂe:t@-ydﬂ[m ARAINEYBlJ U QP walhddAld QRoMEDR 0Py FOR5 GrhikY.4g Ut LI ng Of f

15  cyclopropylnaphthalen-4-yl)-4H-1,2,4-triazol-3-ylthio)acetate (0.71 g, 2 mmol) and
benzyltriethylammonium chloride (1.63 g, 6 mmol) in bromoform (10 mL). Dichloroacetic
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 dichloromethane (DCM). The column was first eluted with DCM until all

20  bromoform cluted, then eluted with acetone/DCM (5:95) to give methyl 2-(5-bromo-4-(1-
cyclopropylnaphthalen-4-yl)-4H-1,2,4-triazol-3-ylthio)acetate (713 mg, 85%).
[00113] STEP H: 2-(5-Bromo-4-(1-cyclopropylnaphthalen-4-yl)-4H-1,2,4-triazol-3-

ylthio)acetic acid

A
&

25 A solution of lithium hydroxide (98 mg, 4.1 mmol) in water (10 mL) was added dropwise
over 5 min to a solution of methyl 2-(5-bromo-4-(1-cyclopropylnaphthalen-4-yl)-4H-1,2,4-
triazol-3-ylthio)acetate (1.14 g, 2.7 mmol) in ethanol (10 mL) and THF (10 mL) at 0 °C.
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[00117] Trituration: Sanples that generated oil and/or gel were scratched /
scraped with a dental pick or spatula to encourage crystallization.

Pol yror phwo 2parassood, B and B' 30 Three pol ynor phi ¢ f or neCofussadiozors3

2- (5-brono- 4- (4- cycl opropyl napht hal en-1-y1)-4H1, 2, 4-tri azol - 3-yl t hi 0) acet at
e were prepared. E.g. 3E g 4E. g. 5 Anor phousPol ynor ph Form A -0. -

Pol ymor ph Form B - 0. - Pol y h Form B WO 2011/ 085009PCT/ US2011/ 020233
Exanpl e B mipsfugp sag stiged @fO & gbétaaﬁmﬂil%éS peinyad them neyiakized ée PElodbhe

2- (5-br .
tl%n(of"() SIT HCI Folut]l_?n %l-?. C. 2T hﬁ r?su_ltl Orfuxéure I“{aﬁ Ico centrateg in vacuo to

cycl opr opy napht A ria aceta
[ 00118] D&itloof ﬂsa«ihgmztle/roh(rﬁh ﬂldﬁﬂ.d)lluV@lSWl&ldd’&ﬁr ({QOamB) arrdr &idifi e pepts Lanbyothe

anor phous, sodi -cyc, | opropyl napht hal en-1
-y1) - 4H-afdBion of 51%\%%%1 0 pryHD %i %%%Ew%ltde 8 ﬂa@lpreéuﬁ CeAt Qs Ag 1L B0, wat er)
and et hyl.i acekidh eex@r%cﬁ@r) wRﬁ ﬁf&ﬂfdr&ﬂetﬁaﬁ% is Qmﬂrﬁed@eézqhg tan%hﬁ I3\121‘@’515 stirred

at roomtenperature f 18 hours. The resulting slurry was filtered under
vacuum amtlectthébﬁmqudm ﬁ\lashetdawd diedatridgt high ehatue étZSOXOle@mL)Shlf[hiE filter cake

\3/&? 8d5| gggﬁleﬁ?ﬁ gf‘:l:;J @ EQ Xlﬁﬁi %?5 1rovr\11|10t h (? cgéltolr)r% ylnaghmﬁaﬁgn 1) fllel,ﬂg l‘[llrlgzo 9- give

(4-cycl %ngdeﬁ@ral%r@log%- b3yd) -4H 1,2, 4-triazol -3-yl thio)acetate containing
13.0 wt %o water 10(70.3%Trecovery, anhydrous basis). The isolated solid was

desi gnat ed Form A Exarrpl e 3B: Analysis of crystalline polynorph Form A of

SOdI

cve Sor AL TRaE ARl ety diarins Pabrportiei Cglink g Mesorese FB611 01 . r ay
powder diéderdcSolvenr eWmifianal ytical and one Inel XRPD pattern were anal yzed.
The repr odum bility and reI ative 15 peak intensities were in good agreenent
bet ween [ -ray Sglvents e eifhop HRLEr grade phaC843dfg good particle and

ori ent at (fit ati %\’aﬁgratlgllflescﬂ@:) R \9&%%8%&1 r&%&%@%; dfidd ShdSaN. %%tafédgur e L

observe sIn ttern are shod
t abl es lmki@mrsomcaﬂedlﬁb facilitate dlssolutlon as required. The resultlng solutions were filtered

15  into clean containers and left uncovered (fast evaporation) or with a loose cap (slow
evaporation) in a laboratory fume hood under ambient conditions or on a stir plate at
ambient, elevated or sub-ambient temperatures. Samples were evaporated until no solvent
was visible, generally to dryness.

[00116] Slurry: Slurries were prepared by adding enough solids to a given solvent or

20  solvent mixture so that excess solids were present. The mixture was then stirred in a sealed
vial (unless it was evaporation slurry) at ambient, elevated, or sub-ambient temperatures.
The solids were isolated by vacuum or positive pressure filtration or solvent decantation.
Low solubility solvents slurries were spiked with a small volume of high solubility solvent
to encourage conversion. Elevated temperature slurries seeking increased solid yield and/or

25  crystallization initiation were slow cooled by shutting off the heat.

[00117] Trituration: Samples that generated oil and/or gel were scratched / scraped

with a dental pick or spatula to encourage crystallization.

Polymorphic Forms A, B and B’
30 Three polymorphic forms of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
1,2,4-triazol-3-ylthio)acetate were prepared.

Eg3 Eg. 4 Eg.5
Amorphous ——  Polymorph FormA ——  Polymorph FormB ——  Polymorph Form B'
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14.01 0.10 6.322 0.045 21 14.48 0.10 6.118 0.042 35 14.80 0.10 5.988
0.041 23 15.15 0.10 5.850 0.039 52 16.28 0.10 5.444 0.033 18 16.70

10

15

WO 2011/085009 PCT/US2011/020233

Example 3A: Preparation of crystalline polymorph Form A of sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate

[00118] Deionized water (0.5 mL) was added to a stirred suspension of amorphous
sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
(1.00 g containing 1.8 wt% water) and ethyl acetate (4 mL) producing a bi-phasic mixture,
which was stirred at room temperature for 18 hours. The resulting slurry was filtered under
vacuum and the solids washed with ethyl acetate (2 x 10mL). The filter cake was dried in
vacuo at 18-20 °C with a nitrogen sweep for 4.5 hours to give 0.78 g sodium 2-(5-bromo-4-
(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate containing 13.0 wt% water
(70.3% recovery, anhydrous basis). The isolated solid was designated Form A.

Example 3B: Analysis of crystalline polymorph Form A of sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate

[00119] X-ray powder diffraction

One Panalytical and one Inel XRPD pattern were analyzed. The reproducibility and relative
peak intensities were in good agreement between the x-ray powder diffraction patterns,
indicating good particle and orientation statistics. The XRPD pattern for Form A is shown

in Figure 1; observed and representative peaks in the XRPD pattern are shown in the tables

below:

Form A Observed Form A Representative

°20 d space (A) if)l/:cgnsity °20 d space (A) ?;[);nsity
4.90+0.10 | 5027 71 4.90+0.10 | (5027* 71
6.86+0.10 (1)212?1 + 100 6.86+0.10 (1)212?1 + 100
841010 | (0017 F 61 841+0.10 | 0017F 61
983=0.10 | 8996+ 0.092 | 63 983-0.10 | 8.996=0.092 | 63
3 873020087 |07 3 E 1873040087 |97
00 8346+0.079 |16 o7 E 14950+0028 |70
(1)‘11'32 = 1 7424£0063 | 45 g?l'(l)o T 138500017 |55
aTE 708320059 | 43 22F 135240014 |68
aTE 7,041 20,056 | 43

13.07= | 6772£0052 |42
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0.10 5.309 0.032 20 16.90 0.10 5.246 0.031 22 17.92 0.10 4.950 0.028 70
18.64 0.10 4.761 0.025 36 20.88 0.10 4.255 0.020 42 21.35 0.10 4.163

0.019 WO 2011/085009 PCT/US2011/020233

0.10

(1)'41.81 = 16322£0045 | 21
(1;‘1'38 T 611840042 |35
ph80E 5088+ 0041 |23
i | 5850=0039 |52
(558 | 544440033 |18
(S00F 530040032 |20
éi.go = 5246+0031 |22
o2 E 495040028 |70
(1)?1'84 T 1476140025 |36
391'38 £ 1425540020 | 42
311'35 £ 14163+0019 |25
3‘11'88 = 1409940019 |18
321_32 = 1396640018 |38
3‘31.(1)0 = 13850£0017 |55
3.3184 £ 13780+0016 |20
SE375+0015 |37
SAOTE 13600+0.014 |44
220F 1352240014 |68
2008E 135790013 |33
gi'g6 T 13307£0012 |33
3.71? = 132200012 |22
g%g“ 3.147 £0.011 |29
3.9187 £ 130720010 |35

41



25 21.68 0.10 4.099 0.019 18 22.42 0.10 3.966 0.018 38 23.10 0.10 3.850
0.017 55 23.54 0.10 3.780 0.016 20 23.95 0.10 3.715 0.015 37 24.67
WO 2011/085009 PCT/US2011/020233

The differential scanning calorimetry trace for Form A is shown in Figure 2.
The infrared absorption spectrum of Form A is shown in Figure 3.

The Raman spectrum of Form A is shown in Figure 4.

5 [00120] Form A of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-
triazol-3-ylthio)acetate was tested under various conditions to determine thermodynamic
stability. No degradation of packaged Form A was observed for 6 months under accelerated
conditions (40 °C-75% RH). Moreover, no degradation of packaged Form A was observed
for 12 months under long term conditions (25 °C-60% RH). Packaging was in a double low

10 density polyethylene plastic bag inside a heat sealed anhydrous foil bag in an HDPE
container. The stability results of Form A demonstrated an improvement over the solid state

amorphous free acid.

Example 4A: Preparation of crystalline polymorph Form B of sodium 2-(5-bromo-4-(4-

15  cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
[00121] Preparation i: A mixture of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-
1-yl)-4H-1,2,4-triazol-3-ylthio)acetate (3.02 g, Form A) and water-saturated ethyl acetate (6
mL) was stirred at 45-50 °C for 16 hours producing a bi-phasic mixture, which was
gradually cooled to room temperature over 2 hours and stirred for an additional 21 hours to

20  give a uniform suspension. The suspension was vacuum filtered, washed with ethyl acetate
and the filter cake dried in vacuo at 18-20 °C with a nitrogen sweep for 2 hours to give 2.77
g sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
containing 12.9 wt% water (91.7% recovery, anhydrous basis).

[00122] Preparation ii: Sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-

25 1,2,4-triazol-3-ylthio)acetate (Form A) was stirred at ~50 °C in water-saturated ethyl acetate
(0.5 mL) overnight, converting the solids to oil. The oil was scratched with a dental pick
and left to stir at ambient temperature. After ~3 days, optical microscopy indicated
crystalline solids. The liquid was removed by decantation and the solids isolated.

The isolated solids were designated Form B.

30  Example 4B: Analysis of crystalline polymorph Form B of Sodium 2-(5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-ylthio)acetate
[00123] X-ray powder diffraction
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0.10 3.609 0.014 44 25.29 0.10 3.522 0.014 68 26.38 0.10 3.379 0.013 33
26.96 0.10 3.307 0.012 33 27.63 0.10 3.229 0.012 22 28.36 0.10 3. 147
0.011 WO 2011/085009 PCT/US2011/020233

One Panalytical and one Inel XRPD pattern were analyzed. The reproducibility and relative
peak intensities were in good agreement between the x-ray powder diffraction patterns,
indicating good particle and orientation statistics. The XRPD pattern for Form B is shown

in figure 5; observed and representative peaks in the XRPD pattern are shown in the tables

5  below:
Form B Observed Form B Representative
°20 d space (A) ?;[);nsity °20 d space (A) ?;c;nsity
i o G I P i
851 = 10392 = 79 851 = 10392 = 79
0.10 0.123 0.10 0.123
(1)?130 = 6.917+0.054 | 40 (1)?130 = 691720054 | 40
(1).31'37 £ 16337+0.045 | 20 (1)235 1523120031 |45
(l)f‘l'36 = 1612620042 | 21
éi‘}f = | 5.475+0.034 | 23
éi'gs £ 1523120031 | 45
(1)?1'30 = 482120026 | 22
i 46390024 | 26
a8 E 45580023 | 24
O E 1443340022 25
SLEBE 1417640019 | 23
gﬁf = 394220017 | 32
gago T 38830017 | 27
I3E 1378140016 | 24
3.5184 34740013 |28
g%” 3271+0.012 | 18
g?l'(l)H 3.1680.011 | 15
2872+ |3.10820011 19
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29 29.07 0.10 3.072 0.010 35 WD 2011/085009PCT/ US2011/ 020233 The
differential scanning calorinmetry trace for FormA is shown in Figure 2.
The i nfravedoassipt i on spectrum of Form A i s shown in PCHarse013/020ehe Ranan
spectrumof Form A is shown in Figure 4. 5[00120] Form A of sodi um

2- (5- brono- 4- (4-cycl opropyl napht hal en-1-y1)-4H1, 2, 4-

triazol -3- hi 0) acetate s tested under various conditions to determ ne

t her nodyidthl ¢ stdbility. Noldegrada 'Bn of packaged Form A was observed for

6 nonths under accel erated conditions (40 CG75% RH). Moreover, no

degr adat.j,on,.of packaged Form A was o ved f.or 12 mont hs,_under |ong term
Condrt o Bl S5t SRty R REE T B e T O dont ty

pol yet hyl ene pl astic bag inside a heat seal ed anhydrous foil bag in an HDPE
container. The stability results of Form A denonstrated an inprovenent over
t he sol iExample SAz Rpppratios of peystallinedolymorpEXarm Beoswdivpp ddarbaemort-f
crystallin ol ymo Fqr odi um,2-.(.5-br.am- 4- (4-

T5eye) opr SRy R REReh I Al 2 Lo BEOTR, 1Ty acet at e

[ 00121] Roepxn at i or8ddiunA20bXroth6-40f-SebpusPylnaphthalen-1-yl)-4H-1,2,4-triazol-3-

2- (5-brono-4- (4-cycl opr opyl napht hal en- . )

| - y1) - ardthiacetate [Eoyp B gontpinkigolat wt'atmeterl wes dged wleqivaguughgf ambient

wat er - s Yy . g & - for 16 hours

pr oduci ﬁ%ﬁgg%ﬁg%ﬁtég iicd%%ﬁ@g( l\aﬁ. C f%\/\g@e S&rlgidg‘gﬁ(ﬂ%@kgﬁ%lfg% tg 0 room

t enper atExasnae 8B: Anhiysis ©f andtal inerpoé&ndrph Farm & df ¢ddoumal-(3 brémords(4e0 20 gi ve

a uni form suspensi on.. Th u S| on cuumfiltered, washed with ethyl

acet'dt e Cé(ﬁ@pfqli’é(i}]flplll%%ltenngs"@?‘ﬁgd‘l'frﬁz\é\giﬂéﬁ@bjacf@iﬁo C with a nitrogen sweep
for 2 hqyofas|0 9i VEhek-h{ fdwdRAi WM ction pattern for Form B', shown in figure 7, _

2- (5-brono-4-(4-cycl opr opyl napht hal en-1-y1)-4H 1, 2, 4-tri azol -3-yl thi o) aceta
te cont aesenrigesitBatdildoton kb thewe (@ vitthoresoimmypcab shijtd botvech alsi [g)terns,

[2?(()%_2& Eﬁgge%lﬁélgg&ée%r%tgrsgg%lﬁg%meﬁéf[lbens_aﬁl_e)})ﬂm%ph The differential scanning

251, 2, 4-6ardrﬁz@ﬂ3rt3acylombﬁﬂ Bci%tsﬁb@n(iﬂ:ﬁ%ﬂk%) was stirred at -50 Cin

wat er-saturated ethyl acetate (0.5 overni ght, converti n/? the solids to

oi | .15TheStehiliongdss e Bneavdanaiipt iodutiehabroplock (G oravpyleephshdalen-dtvDanbi ent

tenperat yre., Aiter, »: tical mcroscopy indicated crystalline
sol i ds. #?12’%1?\%6%81 ?A%é’glr%%“sr%@“g% by decantation and the solids isolated. The

i sol at edlearydislineps ythesihg pat&Humh @ (B-iFomo-4-(4-cyclopropylnaphthalen-1-yl)-4H-

1,2,4-triazol-3-ylthio)acetate were found to exhibit increased stability in comparison to the

amorphous solid state form of the carboxylic acid. The improved stability of the crystalline

20 polymorphs of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate provides for the preparation of pharmaceutical dosage forms displaying
reduced variability in the dosage present in a given dosage form, reduction in the presence
of impurities in the final pharmaceutical product, and an improved shelf life of formulated
dosage forms when compared to the pharmaceutical dosage form prepared with the

25  amorphous solid state form of the carboxylic acid.

Unique crystalline x-ray powder diffraction patterns C, D and E

Example 6: Sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-

ylthio)acetate generated three additional unique crystalline x-ray powder diffraction patterns
30  —patterns C, D and E, prepared as follows:

Pattern C: fast evaporation from methanol at ~97% relative humidity.

Pattern D: cold crystallization from ethanol / water.
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30 Exanpl e 4B: Analysis of crystalline polynmorph Form B of Sodi um

2- (5-brono- 4-(4-

cycl opr opybrraphsb@ben-1 -y1)-4H 1, 2, 4-tri azol - 3-yl t hi 0) aPeTAIS201[1ORR2B] X- r ay
powder diffraction W) 2011/ 085009PCT/ US2011/020233 One Panal ytical and one
Inel XRPD pattern were anal yzed. The reproducibility and rel ative peak
intensities were in good agreenent between the x-ray powder diffraction
The XRPD
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mBis shown in fi
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e 5‘1631?

p@!qgfg{fﬁ\{vﬂe%rbeypf%r ation of

2- ( 5- br anatedal( ahdgyrcicopd opyhtaaghartdalasmeld stytis)tmﬁeﬂztsasmmdl thoogh EValuatlon

| t hi 0) acet at e Forchontann % wa wa d r acuum at
Lo ent TSR ditrene SR A% g T et R BV ghott 21
desi gnats@g é%ﬁé&ﬁf Sﬂﬁ‘rﬁ%le aﬁ&%tﬁm’ﬁ%{atﬁﬂé’d KRED ﬁitte@ﬁ vSt ghdvg ﬂJgiiré/QDr ph Form
B' of sodium - brono-4-(4- 10c r opyl napht hal en

0
-1-y1) - 4fasarved amct iepeeseitatBeeyicaks m)té

di ffpaction pattern for FormB

PAtEON RS Siowen 1 thajablobilew:

shown in figure 7,

resenbl es that of Form

B, however with non-uniform m:-ak shifts [t))et ween Ihe patterns, suggesii ng a
di fferentP?ettﬂrnatl e of t he sane jtimph. rential scannin
caloringt€y trace o?%éadi is shown Pani guPe ggja%égﬁtggl lity of ?
crystal l|i ?g pol er% ng dl uﬂnhaeﬁdﬁtybr onof é (4-cyelo ropﬁénaphﬁltb@hleﬁ 1-yl)-
4H 1, 2, 4-tYi azol F )a( elat e The|cr 8tallind E r phis(ogf sodi um
2- (5- br gno-4-(4-cyghepropyl mapht hal enq 1F yI)- 4HI[ 45475 61 azol |- 3- yI thi o)jacet at
e were f(ﬁ;?léotb eéﬁg It incidf8ed stabi I@?yt(?h @rﬂggrl son tlolGbhe anorphous
sol i d stiate—forn bal qu'y'I i-e—act| d—Fhe—+rmproved—stabi ty of—the
crystal l{ime+20po gh’éfp%s sodi um 10.1+0.1 | 8.758 £0.087 | 88
2-(5- br amo- 4-(4- nr nn\ll n:.\pht hal end 1F \J/:I__)-4!—L 2 A-triazqgl -3-
yl t hi o) dogs atye; pr KBS 1 or khe preparat+08.6f pIgayqqrgqpyﬁ clag7 dosage fforns
di spl ayi|ng_reducg®1v4riability in the|dosage présent in a gjven dosage
for re i0 n0.80@tpresenge of inpurifli i n,t f rmaceut| cal
procTuct , dg;%% Oa m)m)veg shelq life r.g f%%‘%%ﬁ)ajt ea'ggisa%g?é OIP-P when
conpar ed fioo1 £pel phasgraenys ¢88 dosage |f ozrIwm preepanedow ¢.013 heso

11.0£0.1 | 8.014+0.073 |24 252+£0.1 [3.534+£0.014 | 84

12.5+0.1 | 7.059+£0.057 | 32 28.3+0.1 |3.158+0.011 | 66

13.1+£0.1 | 6.779+0.052 | 26 29.0+£0.1 | 3.075+£0.010 | 70

14.0+£0.1 | 6.308+0.045 | 14

154+0.1 | 5746 £0.037 | 10

16.7+0.1 | 5.315+0.032 | 12

17.6£0.1 | 5.051+0.029 | 34

18.4+0.1 | 4827+0.026 |23

19.1+0.1 [ 4.656+0.024 |11

19.8+0.1 | 4.480+£0.022 | 13

20.2+0.1 | 4.388=0.022 | 20

21.1+0.1 [ 4.215+0.020 | 19

21.8+0.1 | 4.081+0.019 |42

22.6+0.1 {3941 +0.017 | 87

233+0.1 [3.811+0.016 |74

23.9+0.1 |3.726+0.015 | 80

252+0.1 [3.534+0.014 | 84

26.4+0.1|3.376£0.013 | 40

27.1+0.1 {3.295+0.012 | 34

28.3+0.1 | 3.158+0.011 |66

29.0+£0.1 | 3.075+0.010 | 70
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25anor phous solid state formof the carboxylic acid. Unique crystalline
x-ray powder diffraction patterns C, D and E Exanpl e 6: Sodi um

2- ( 5- br omwose(108s008| opr opyl napht hal en- 1-y1)-4H 1, 2, 4- t r PETAIS2@1/020233

yl thio)acetate generated three additional unique crystalline x-ray powder
diffraction patterns 30- patterns C, D and E, prepared as follows: Pattern
C. fast evaporation fromnethanol at -97%relative humdity. Pattern D:
cold crystallization fromethanol / water. WO 2011/ 085009PCT/ US2011/020233

Pattern {& C 1 j f - DY e A Sodi um
2 (5- br cle $BE PILALich O shlim L REMOHRL0PAR gfrgbGhHinn BRI Rard

yl t hi 0) alcktatigzotH3syithay)hdrgatel displagingrunsdual chystedline x-2yy ovdde difth tfonagaattemn
pattern C [00126] A portion of Form A was dissolved in nethanol, followed by
fast 5 eQapor ation at 97% relative humdity. One Bruker XRPD pattern was
anal wzeqoh syt hi s ABb&Iohd Foffh RECHSULRLPIH LRLAL! RBMACIRRDYLELE(I/)
statistic effects assessed through evaluation of the two di nensional

scat t er isoptioat ©ee Bruk€CoXKIPEY pattern was mtagyzed poratiismatgsal devgirefeotd spot s suggest

d ti d i.ent at.i tatisti XRPD tt i h .in fi
0. b or VG EAA LR HERA TSP kS PRRSRRAR BT B e e SRS 1 he
tabl e bekavrinkQattM. 20ds14t 8 SUAREIHP2A LI I QAR polaiRlse g &I parh @Pan®At | on

of Sodi um

2- ( 5- br oxisnigptipn stefistics pX BRI nestpmt P ad shewn-ip figurHO; pbspryed andarprgsaplative o) acet at
e di spl aying. uni [ alline x-r r diffraction pattern D

5[0 27]%%%%1#?%%@%)%%%% a}{e\ﬁgosw%lrny@%{éq%?ey\gg?jwi n a freezer froman

et hanol /water (1/1) solution. One Bruker XRPD pattern was analyzed for this

mat eri alf; "led pteferred—ort+entat+on—and asisessed
t hr ough tﬁgti o0bedfrvédhe two di mensi gnp Consi stent,
uninterr ings—devoid of spots sugpes cl e orientaltion
statistijcsy XRPD pasdcgi(R)D il $MEHn in figure 10y ohsarived @Sty
representative (%) (%)
14,585 =
6.1+0.1 0.244 20 10.3+0.1 | 8.605+0.084 | 100
65:0.1 | 5007 10 17.8%0.1 | 4.99440.028 |43
6901 | 577 1 252+0.1 | 3.531+0.014 |66
12177 +
7.3+£0.1 0.170 31

10.3+0.1 | 8.605+0.084 | 100
126 0.1 | 7.048 £0.056 | 29
129+0.1 | 6.842+0.053 |23
17.8+£0.1 | 4994 +0.028 |43
18.1+£0.1 | 4.896+0.027 |21
20.7+£0.1 | 4287+0.021 |22
21.9+0.1 | 4.062+0.018 |26
22.5+0.1 |3.959+0.017 | 38
23.0+0.1 | 3.874+0.017 | 16
23.3+0.1 | 3.815+£0.016 | 20
23.6+£0.1 |3.764+0.016 |21
243 +0.1 | 3.663 £0.015 | 31
252+0.1 | 3.531+0.014 | 66
26.0+0.1 | 3.425+0.013 |23
273+0.1 |3267+0.012 | 14
279+0.1 | 3.198+0.011 |11
28.5+0.1 | 3.132+£0.011 |32
289+0.1 | 3.087+0.010 |29
29.7+£0.1 |3.012+0.010 | 18
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10 peaks in the XRPD pattern are shown in the table below WO

2011/ 085009PCT/ US2011/ 020233 Exanple 6C. Preparation of Sodi um

2- (5- br ormwo4e(108s00¢1 opr opyl napht hal en- 1-y1) - 4H1, 2, 4-t r i RE®IUS301¢l02428D) acet at
e displaying unique crystalline x-ray powder diffraction pattern E

[ 00128] Preparation i: A portion of FormA was m xed wth ethanol and water
(1/1) 5to forma slurry, which then underwent slow evaporation / fast

evapor atExamplg 6§ Pipgratonof [Sedim%-@rb@mﬂ1(ﬁsy¢lppr0wlﬁ@1§hth%¢n-éfylﬁﬂﬁm A was
| d it i . . . . . i
o ow coo b4 RERL DN CRAC ARG Kluck WAL B U Ul ior kel Vs

I on
evaporatiEon in a refrigerator. One Bruker pattern was analyzed for this

10mat eri and preferred orjentatiqn and particle statistic, effect
assess ed%{’%ug h VAPYALIPBA HPOTRE of e el PRIV BISE f kPh.
Consisstent, ypikes 51'&95:?%3%1[1) RO FHAUQY &t BBwseﬁQé\f]raﬁé&gﬂﬁ&tevgﬂ&gﬁ&?{ntd &g and

orientation statistics: pattern E Is sho In figure 11; observed and

represent ati weopeaks in the XRPD pattern are shown in the table below. WO
20117 083RPRISTT/ USZ0L 39707 33 Aditton Sk For A Whs mlx itk sopripy! aldohol and
water (9/1) to form a slurry, which was slow cooled from 50°C, and then underwent slow
evaporation / fast evaporation in a refrigerator. One Bruker pattern was analyzed for this
10 material, and preferred orientation and particle statistic effects assessed through evaluation
of the two dimensional scattering pattern. Consistent, uninterrupted rings devoid of spots
suggest good particle and orientation statistics. XRPD pattern E is shown in figure 11;

observed and representative peaks in the XRPD pattern are shown in the table below:

47

Eattern Observed Eattern Representative

°20 d space (A) ?;c;nsny °20 d space (A) if)l/:tgnsuy
6.840.1 (l)i'gggi 38 10.5+0.1 | 8.425+0.081 | 100
7.640.1 (1)‘11'234 + 17 229+0.1 | 3.890£0.017 |64
854 0.1 (1)01%8 + 20 232+0.1 | 3.834 0016 |70
100201 | 8.828 20,089 |21 246501 3.61620015 |60
105+ 0.1 | 8425+ 0.081 | 100

11301 | 784420070 |32

122101 | 72430060 | 38

12001 | 68630053 |33

133201 664720050 |15

138401 64170047 | 14

147201 602620041 |7

1550157240037 | 13

158201 15.62320036 |15

16201 547120034 |7

16.6£0.1 53280032 |11

171201 51980030 |28

17501 | 5.068%0029 |45

194101 45660023 |9

202+0.1 | 4405+0022 | 16

211201 421520020 |26

218+0.1 408120019 |32




3.890 0.017 64 23.2 0.1 3.834 0.016 70 23.8 0.1 3.739 0.016 49 24.6
0.1 3.616 0.015 60 25.7 0.1 3.472 0.013

WO 2011/085009 PCT/US2011/020233
22.4+0.1 | 3973 £0.018 | 33
229+0.1 | 3.890+£0.017 | 64
232+0.1 | 3.834+£0.016 | 70
23.8+0.1 | 3.739+£0.016 |49
24.6+0.1 | 3.616 £ 0.015 | 60
2577+£0.1 13472 +£0.013 | 34
262+0.1 | 3396 +£0.013 | 44
272+0.1 | 3283 +£0.012 | 26
28.1+0.1 | 3.176 £0.011 |45
28.7+0.1 | 3.115+0.011 | 35
29.1+£0.1 | 3.071 £0.010 | 32
29.5+0.1 | 3.028+0.010 | 43
30.0+0.1 1 2.979+£0.010 | 36

Mesophase patterns 1, 2 and 3

5 Example 7A: Sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate displaying Mesophase pattern 1
[00130] Solids isolated via various procedures outlined below, produced a mesophase
material, designated as mesophase 1 (mesophase indicates an X-ray amorphous pattern with
relatively few reflections, suggesting limited order in the solids), which shows a strong
10 broad reflection at ~4°26, but no birefringence by optical microscopy:
a) evaporation from methanol, ethanol, acetone, methyl ethyl ketone, methyl ethyl
ketone + heptanes or water;
b) vacuum drying Form A;
¢) vacuum drying a mixture of Form A and pattern C at ambient temperature for ~23
15 hours;
d) precipitation from an acetonitrile slurry;
¢) precipitation from slurries of Form A and Form B' in 2-propanol, prepared at ambient

and cold room temperatures (~2-8°C).
20 The x-ray powder diffraction pattern of Mesophase Pattern 1 is shown in figure 12.

The cyclic differential scanning calorimetry trace of Mesophase Pattern 1 is shown in figure
13.
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Example 7B: Sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate displaying Mesophase pattern 2

[00131] Mesophase pattern 2 solids were prepared by precipitation from 2-propanol /
ethanol, and exhibits a strong sharp reflection at ~3°20 and various potential weak broad
reflections.

The x-ray powder diffraction pattern of Mesophase Pattern 2 is shown in figure 14.

Example 7C: Sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-3-
ylthio)acetate displaying Mesophase pattern 3

[00132] Mesophase pattern 3 solids were prepared by evaporation under vapor stress.
Dichloromethane and tetrahydrofuran solutions were evaporated at ~97% relative humidity
initially generating oils, which gradually exhibited partial crystallization and eventual
stiffened to a gel.

The x-ray powder diffraction pattern of Mesophase Pattern 3 is shown in figure 15. Note

that crystalline solids signals may be obscured by the gel.

Example 8: Karl Fischer water content determination

[00133] Coulometric Karl Fischer (KF) analysis for water determination was
performed using a Mettler Toledo DL39 KF titrator. A blank titration was carried out prior
to analysis. The sample was prepared under a dry nitrogen atmosphere; where ~1-13 mg of
the sample were dissolved in approximately 1mL dry Hydranal — Coulomat AD in a pre-
dried vial. The entire solution was added to the Karl Fischer coulometer through a septum
and mixed for 10 seconds. The sample was then titrated by means of a generator electrode,
which produces iodine by electrochemical oxidation (2 I — I, + 2¢7). Samples were run in

duplicate; the mean values are shown below, measured to the nearest tenth of a percent.

Karl Fisher analysis (%wt water)
Form A | 10.2% (Average of two lots)
Form B' | 2.3%

111 Instrument techniques

Example 9: X-ray powder diffraction (XRPD)
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0.1 3.071 0.010 32 29.5 0.1 3.028 0.010 43 30.0 0.1 2.979 0.010 36
Mesophase patterns 1, 2 and 3 5Exanple 7A: Sodi um

2- ( 5- br omwose(108s008| opr opyl napht hal en- 1-y1)-4H 1, 2, 4- t r PETAIS2@1/020233

yl thi o)acetate displayi ng Mesophase pattern 1 [00130] Solids isolated via
vari ous procedures outlined bel ow, produced a nesophase materi al,

desi gnat ed as nesophase 1 (nesophase indicates an X-ray anorphous pattern
with  [0013d] ot i veXyay rew e diffastionattcEns gyrss £9lkgtadi uringea IB?@ERGTWOBhe

20 09 A SO0 At AR N0 L R e il 0P
et hanol , Armiretdenebeamesfiyl Ketrbdibtibretdonal, 30ehAyvaeiseilto keicondat+ ihept @nes or
water; at a resolution of 0.03° 20. Prior to the analysis, a silicon standard (NIST SRM 640c¢) was
5  analyzed to verify the Si 111 peak position. Samples were prepared for analysis by packing
them into thin-walled glass capillaries. Each capillary was mounted onto a goniometer head
and rotated during data acquisition. The monochromator slit was set at 5 mm by 160 pum.
[00135] Alternatively, X-ray powder diffraction patterns were collected using a
Bruker D-8 Discover diffractometer and Bruker’s General Detector System (GADDS, v.

10 4.1.20). An incident microbeam of Cu Ka radiation was produced using a fine-focus tube
(40 kV, 40 mA), a Gobel mirror, and a 0.5 mm double-pinhole collimator. Prior to the
analysis, a silicon standard (NIST SRM 640c¢) was analyzed to verify the Si 111 peak
position. The sample was packed between 3 um thick films to form a portable, disc-shaped
specimen. The prepared specimen was loaded in a holder secured to a translation stage. A

15  video camera and laser were used to position the area of interest to intersect the incident
beam in transmission geometry. The incident beam was scanned and rastered to optimize
orientation statistics. A beam-stop was used to minimize air scatter from the incident beam.
Diffraction patterns were collected using a Hi-Star area detector located 15 cm from the
sample and processed using GADDS. The intensity in the GADDS image of the diffraction

20  pattern was integrated using a step size of 0.04° 20. The integrated patterns display
diffraction intensity as a function of 26.

[00136] Or, X-ray powder diffraction patterns were collected using a Panalytical
X'Pert Pro diffractometer. An incident beam of Cu Ka radiation was produced using an
Optix long, fine-focus source. An elliptically graded multilayer mirror was used to focus

25  the Cu Ka X-rays of the source through the specimen and onto the detector. Data were
collected and analyzed using X'Pert Pro Data Collector software (v. 2.2b). Prior to the
analysis, a silicon specimen (NIST SRM 640c) was analyzed to verify the Si 111 peak
position. The specimen was sandwiched between 3 pum thick films, analyzed in
transmission geometry, and rotated to optimize orientation statistics. A beam-stop was used

30 to minimize the background generated by air scattering. Soller slits were used for the
incident and diffracted beams to minimize axial divergence. Diffraction patterns were
collected using a scanning position-sensitive detector (X'Celerator) located 240 mm from

the specimen.
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b) vacuum dryi ng Form A c) vacuumdrying a m xture of Form A and
pattern C at anbient tenperature for -23 15hours; d) precipitation from an
acet oni t rwbeoslogseoy; e) precipitation fromslurries of PEoIseA1A2e3F0r m B'
in 2-propanol, prepared at anbient and cold roomtenperatures (-2-8C). 20
The x-ray powder diffraction pattern of Mesophase Pattern 1 is shown in
figure 12. The cyclic differential scanni ng calorinetry trace of Mesophase

Pat t er n [8013/1showParks withinrthe namge ofyy troabppd¥bF9ardtesspaiha tabiardthopglnpl e
7B SOd'&@%n{r%aﬁcglﬂggggﬁnﬁhﬁ;e%@e%B&Pt%% &%H%E%@%&%f(ﬁé‘#ﬂ%p or §0is d@zol - 3-

yl thi o) acetate sophase pattern sophase pattérn 2
sol i ds vdependingpainetic mstrpment yied &t cddlect thodutd-apd/operRahhdrent pealetcbalntibn. and

exhibits_a strong _sharp refle tion 320 and various poteptial weak broad
5ref | ectTGHecatpRR! iherl%f?kﬁa%}%% Car s G2 16ﬁhepté?lﬁ%?”ﬁreo"’fut%%t%fﬁﬁé%teﬁ%@%r n 2

is's IZOV%S{H% Ifa'ttQHﬂ\@até-lfII M ﬁ@qqﬁh ?ouZQGd §P&ﬂe%mtwo si 1ﬁcant figures after the decimal
2- (5-brono-4-(4-cycl opropyl napht hal en-1-y1) I%l riazol - 3-

yl t hi 0) goettdascddipepltize/aboge Wh‘@uph%@k ppantlbervmabllit@s{s@lmg@]:m‘ap}mst@ b&WBtern 3
lid db at t d
ot r ahy PO O PG e e e e Prod B s ok HoRFa yor = o

initiallypgemer Q@OWGFh@'vJa%leM‘é’cthBecgﬂ’o%‘dlé@ ayd @mh@stm 1DRITRT A, a weighted

crystalli zatl on and eventual stiffened to a gel. The x-ray powder
diffr actavelﬁgpaf the(u-Bu av@épraos@awé@ngéangrlﬂslltymmlatw Wlﬂg drseaqzsg Not e
15t hat Lli.n I ured b he Exanpl e 8:
Kar |hl%|:l s¢ %%%Masgalg& {eg% ermlﬁeg ron ?335)%3 eéoh ?{She c Karl Fi scher

(KF) angbys3sy for M/ammplelaifﬁacmomapattams %Savaﬂz!i‘tﬂ@rtﬂﬁﬂasgé‘slsm@nt@ obpirtitker Tol edo
DL39 KF titrator. A blank titration was carried out prlor 20 to anal ;/sis.

The sanplasisigx(PS) anstiprerelsrgd erisntatign hQrase pesstiardsprreiueibi Wriémeng mg of
e oSSR P SR, BN SEOTRCRLCA Mgttt o ARULomet 20
coul onetpartididstatixgles arcsaelptjuata. amismmgdoﬁmratﬂz@ IBEGAn dmonig“hﬁ{mmt@ny\ﬁsmt hen
el ecr odneEal ok g Eood penig Sughiist eulGiBRB epuHe e ed
XRPD pattern may be compared with a calculated XRPD pattern based upon a single
crystal structure, if available. Two-dimensional scattering patterns using area detectors can
also be used to evaluate PS/PO. If the effects of both PS and PO are determined to be
negligible, then the XRPD pattern is representative of the powder average intensity for the
20  sample and prominent peaks may be identified as Representative Peaks.
[00139] Characteristic peaks are a subset of Representative Peaks and are used to
differentiate one crystalline polymorph from another crystalline polymorph. Characteristic
peaks are determined by evaluating which representative peaks, if any, are present in one
crystalline polymorph of a compound against all other known crystalline polymorphs of that
25 compound to within 0.1 °20. Not all crystalline polymorphs of a compound necessarily

have at least one characteristic peak.

Example 10: Differential scanning calorimetry (DSC)

[00140] Differential scanning calorimetry was performed using a TA Instruments
30 Q2000 differential scanning calorimeter. Temperature calibration was performed using

NIST traceable indium metal. The sample was placed into an aluminum DSC pan, and the

weight was accurately recorded. The pan was covered with a lid, and the lid was crimped.

A weighed, crimped aluminum pan was placed on the reference side of the cell. The sample
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25dupl i cate; the mean val ues are shown bel ow, neasured to the nearest tenth
of a percent. Karl Fisher analysis (%v water) Form A 10.2% (Average of
two | ot s)WBanmw@B5002. 3% 30 HI | nstrunent techni ques Exampirass®0116202ay powder
diffraction (XRPD) WD 2011/ 085009PCT/ US2011/ 020233 [00134] X-ray powder
diffraction patterns were collected using an I nel XRG 3000 diffractoneter
equi pped with a curved position sensitive detector with a 20 range of 120.
An i nci deHtwasegmlibrated atihe ingil fmnsratpreanp reatgd ungey aptsogeaadrgo Teol | ect data

inreal ti ' 5 j g I,5,202¢SI i con
st andar éﬂ%ﬁ@%‘@%&ﬁagiglé#{e%m@arﬁg@%%pdp dﬁ %/&eér?{‘fvélsoftiﬁg&é@p%%agggg ggsi tion.
Sanpl es anétiecngrcatedrvdderf otrogomaday at & rddy opBECKI/Adn,tdyeling thie tiriésrteo ®AI°Ced gl ass
capillaries. Each capillary mount ed ont o @ goni oneter head and rotated
duri ng déeR C&vﬁaﬁpg PITRIA .@W@%\%%%ﬁamd e_gpﬁtb%gt T Caithe SHRPSyH60 | am
[ 00135] A\‘}Hsecfl&?ﬁéaveglla)leOXCVrﬁﬁﬁ tBAWHRI tefliptfat@c bk 85 Aatterns were col | ected

using a Bruker D-8 Discover diffractoneter and Bruker's CGeneral Detector
System (GADDS, v. 10 4.1.20). An incident mcrobeam of Cu Ka radiation was

pr oduced, usi -1“ ne-focq[s tube_I 40 kV, 40 my), a Gael mrror, and a 0.5
nm doubli"e’ﬁgﬁ-&géienérélﬁdlsﬁ?ﬁ‘ffﬂs?OWQ } to the analysis, a silicon standard
(NI'ST SRybRAQc) waR pRatywed ab@uidRrdnf yMabfa-Bt 88IIERARRK trRRFbinh Rifrardthe sanpl e
was packed between 3 [tmthick films to forma portable, disc-shaped

speci merFTRe specgpphatamsise €T hvemo Wheolptd sgeip¢dwish o EdenrGloeid/fer IR souace,

transl| atjon, st A 15vi.d caner d_laser wer.e us si.-tion the

o oator PniH8PR R BT B E eGP Blen o SRR BB eoner ry.
The i ncisdinte (DFGY) W cHEanLdlcant veafit fioa0vdspeePirhed denONISNERM IR 1b

statistics. A beamstop was used to mnimze air _scatter fromthe incident
beam (polystyrene). A diffuse reflectance accessory (the Collector™, Thermo Spectra-Tech) was
used for sampling. Sample preparation consisted of physically mixing the sample with KBr,
placing the sample into a 13 mm diameter cup and leveling the material. The background
15  data set was acquired with KBr powder. A Log 1/R (R = reflectance) spectrum was
obtained by taking a ratio of these two data sets against each other and then converting to

Kubelka-Munk units.

Example 12: FT-Raman spectroscopy

20 [00142] Raman spectra were acquired on a FT-Raman 960 spectrometer (Thermo
Nicolet) equipped with an indium gallium arsenide (InGaAs) detector. Wavelength
verification was performed using sulfur and cyclohexane. Each sample was prepared for
analysis by placing the sample into a glass tube and positioning the tube in a gold-coated
tube holder. The sample was irradiated with a Nd:YV Oy laser (1064 nm excitation

25  wavelength).
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Diffraction patterns were collected using a H -Star area detector |ocated
15 cmfromthe sanple and processed using GADDS. The intensity in the GADDS
i mage of wbeodidseoacti on 20pattern was integrated usi ngPaTASe@1920283 of 0. 04
20. The integrated patterns display diffraction intensity as a function of
20. [00136] O, X-ray powder diffraction patterns were collected using a
Panal ytical X Pert Pro diffractonmeter. An incident beamof Cu Ka radiation
was pr odYHRAT d8{(HABMEBOKS: x | ong, fine-focus source. An elliptically graded

mul til ayer ,m . 2 0 18 _S0YEce

hr ough § né CEealnd A HER 4 ol A S R e o P halb P

anal yzed us$ppgtridzélel-ylitHomcBatea Col | ect or software (v. 2.2b). Prior to the
anal ysis, a silicon specinen (NIST SRM 640c) was anal yzed to verify the Si
111 peak posi tN-Oh. The speci nen was sandw ched between 3 [tmthick filns,
anal yzed in yﬁan\km i geonetry, and rotated to optim ze orientation
statisticsP'A Bean? st dp was used 30to mnimze the background generated by
air scatteringe\S eP N#its were used for the incident and diffracted
beans to mni @ i al divergence. Diffraction patterns were collected
using a scanniyg péSition-sensitive detector (X Celerator) |ocated 240 nm
fromthe specinen. WO 2011/ 085009PCT/ US2011/ 020233 [00137] Peaks within the
range of up t o/about 30 20 are listed in the tables, al t hough di fferent
roundi ng algorithnms were used to round each peak to the nearest 0.1 or 0.01
20, dependringaagord blyeeakestt AideHis83 used 29 Wok0a4€20.t he data and/ or the

i nherent peak resolution. The | ocation of the peaks along the x-axis (20)
i n the tabTes cvyetaltindwobamdrpl af tiyintl €] RaFthemhdrdoterised by Ralkise tnd/Biread peaks 0. 1
and rounded to one or two significant figures after the decimal point based
upon the abd¥&0.&tl dPild. | Farned3ilp; %@ngﬁpabi lities are given to within
0.1 20 based upon recommendati ons outlined in United States Pharnacopei a,
USP 32, INFThgcrywiglline polymeprplopclampd ghat Thleibiigsrek-eagpdwdes diffregtianepagtgitat e

d- spaci ngs ., 541874A wei ght ed .av . of th - K1 -KG, 2
waver engt neBGaR REHE G a8 UG- AR R P BRDa R r R oL BRI S

cal cul ated ,from t.he USP recq ndaf i at .each d-spaci 001

il ot e ard PG RO ooaRE yorosti-4 PnehoaBS BB e e T Bl i ol e
stati stics0RSkiaamdi9rhipiRt@ts ed orientation (PO are possible.

Reproduci bility anong XRPD patterns from nultiple sanples anal yzed on a
single diffragi~qpeter indicates that the particle statistics are adequate.
Consi st ency gﬂ rel ativepintensity anong XRPD patterns from 15nultiple
diffractorr@[erﬂirﬁii/%%s good orientation statistics. Alternatively, the
observed XRPD gatiernOmdy be conpared with a cal cul ated XRPD pattern based
upon a single | structure, if available. Two-di nensional scattering
patterns usin detectors can also be used to evaluate PS/PO. If the
effects of both PS and PO are determ ned to be negligible, then the XRPD
pattern is rep/®sentative of the powder average intensity for the 20 sanple
and prom nent peaks may be identified as Representative Peaks.

[ 00139] Chatlagi@EiAHIbS apealsthamtic poimtbeRt, a9lctRaRmes BRUaATIMRiaPaksinand are
used to differentiate one crystalline polynorph from another crystalline
pol ynor ph. capamgey ek dbout @2 feaks are deternined by eval uating which

representative peaks, if any, are present in one crystalline polynorph of a
conpidund. agh¢ aystaline potymearpk nbvlning A wharattetirel ol diffiorqphisl sshnmtihgat

calorimetry pattern substantially the same as the differential scanning calorimetry

pattern shown in FIGURE 2.

6. The crystalline polymorph Form A of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-
1-yl)-4H-1,2,4-triazol-3-ylthio)acetate.

20 7. A solid pharmaceutical composition comprising:
an effective amount of the crystalline polymorph of claim 1 as an active ingredient; or

an effective amount of the crystalline polymorph of claim 4 as an active ingredient; or

53



25 conpound to within 0.1 20. Not all crystalline polynorphs of a conmpound
necessarily have at | east one characteristic peak. Exanple 10: D fferenti al
scanni ng weal2or/oseiopy (DSC) [ 00140] Di fferenti al scanni ngPCaluseé®R0293 Was
performed using a TA Instrunents 30 Q2000 differential scanning
calorineter. Tenperature calibration was perforned using N ST traceabl e
indiumnetal. The sanple was placed into an al um num DSC pan, and the

wei ght wasahedeqtive ampuperidheieystalime pphmarals ot goist @ @s o aeiivg ingradicnthand he | d
was crinpe i i al um num pan was placed on the reference
e of T g ek Bt %?S%Cr?rﬁlcé%% | was equilibrated at the initial
tenperature and heated under a nitrogen purge. To neasure glass transition
t enper atfur & 0digdd tdrercaampodepreedntinghgpdruristmienari d dikraat edised by 8lovded amd t hen

heat ed under. nitrogen gas at a.rate of 10.C mn, cyclin hree tines to 90
& Each cygtisievehetanpiE SNz SN Breiseh! B SRS BIEPETR 30
C. The sanpt@a®€h|climMBorichen sheated at 10 G mn to a final tenperature of
250 C. Exanple 11: Infrared spectroscopy (IR} [00141] I R spectra were

acquiredy o - R LT . [, f (Fd=d:

apact r ophot anehBIRE ROy o8l FEERSEE M BTl
sour ce, 10oftheextsahidieda pngehpdchsailuokim dpordeaitkBr ) beansplitter, and a
deuterated triglycine sulfate (DTGS) detector. Wavel ength verification was
per f or me@. Asdrig@alihSpolSRMpES dobiuPRl(§-tori@Ag)-cySodiopklhaphtheith-acflpnge
accessory (the Col|lectorTM Therno Spectra-Tech) was used for sanpling.
Sanpl e preé&#hﬁ@éﬁb%ﬁhg$§ﬁéﬁkéf physically mixing the sanple with KBr,

pl acing the sanple into a 13 nmdianeter cup and leveling the material. The
backgr ound 15?&' a set was acquired with KBr powder. A Log 1/R (R =
reerctancg% éﬂ“E?QS obtained by taking a ratio of these two data sets
agai nst each otjher angd_then converting to Kubel ka- Munk units. Exanple 12:
FT- Raman specgfoscopy 20 [ 00142] Raman spectra were acquired on a FT- Raman
960 spectrone permo Ni col et) equi pped with an indiumgallium arsenide
(I nGaAs) det ectjor. "Wavel ength verification was perforned using sul fur and
cycl ohexane. Eﬁh

h sanpl e was prepared for analysis by placing the sanple
into% glass t4be and positioning the tube in a gol d-coated tube hol der.
The sanple was irradiated with a _Nd: YV4 1aser (1064 nm excitation

25wavel engPW?Ctequg\'PYIPSa@_%HP@D&ﬁ@ 1111.16A?5cr2f9§9-é§3qne pol ynor ph of sodi um
2- (5-brono-4-(4-cycl opropyl napht hal en-1-y1)-4H1, 2, 4-tri azol - 3-yl t hi 0) acet at
e : 5chidr db¢ étmstﬂﬁulewlmpgo ¢elaim 69 fughgzhaggrizs! oa pea 2128.802. The
crystalling%gguyggrph of claiml1, further characterized by at |east two
further peaks at 6.86, 8.41, 10.13, 17.92, and 23.10 200.120.

12. The crystalline polymorph of claim 10 that exhibits an x-ray powder diffraction pattern
15 substantially the same as the x-ray powder diffraction pattern shown in FIGURE 5.

13. A crystalline polymorph of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4 H-
1,2,4-triazol-3-ylthio)acetate:

N—N
/N
BF/QN)\S/YO

l I O Na*
/\

characterized by an endothermic point onset, as determined by differential scanning

20 calorimetry at about 173 °C .

54



3. The crystalline polynorph of claim1 that exhibits an x-ray powder
diffraction pattern substantially the sanme as the x-ray powder diffraction
pattern sWown11/ess®PCGURE 1. 104. A crystalline pol ynor phPpofi/tseail©n0233

2- (5- brono- 4- (4-cycl opropyl napht hal en-1-y1) - 4H
1,2,4-triazol-3-ylthio)acetate: characterized by an endot herm c point
onset as determned by differential scanning calorinetry at about 62 C
155. The14c?f§>§ eryplallipe psﬁmfeh ghclamm é|cmrﬁ9tarlaqﬁigqy6&@1£ﬁerezl€al $S9nHNR f f er ent i al

scanning ¢ | enti al
Scanni ng. ool SRR} BRI ARk i GG AR B RE S

pol ynor ph pateth hasin SIGUGLRE 6.

2- (5-brono-4- (4-cycl opropyl napht hal enl-y1)-4H 1, 2, 4-tri azol - 3-yl t hi 0) acet at

e. 207. 1A ga¢ b@sﬂ@hﬁfe@%ﬁtﬁpn &brrf BGFRS Hiuh 0P ($BFaMA- 81(m@yclaﬁrdpfyfn@§ﬁtha'1@n-amunt
of the crystalline polynorph of claiml1l as an active Ingredient; or an

ef fedtive Arbuii-lodd{zobppdihiisedc.pol ynor ph of claim 4 as an active
ingredient; or an effective anpbunt of the crystalline polynorph of cI aim®6
as an aclti xs\esoﬂld@h@ma@mtlcahmmsmwmmmgexc| pient or carrier.

met hod for tr atln venting. h rurlce ad| easecued by

ol evat ed_uft ETauva YRl E e BB R C B ff oS RN TRy o
the cryst ahh bffective |am6ﬁﬁﬂﬂft5@£ry§thﬁin€1p&lyn€dr§h BT Aain®13 64 & &6ti€e ifhrediertBdihod for
treating or preventing gout, TTBI‘I sing adm nistering an effective anount

of the crys8# affeqtive ap@pptrﬁfrtb%cm maipﬁ{ynlorﬁln af ehpim 1pps @1 aative Grgradient
cry toal l'ing, pol ynorph of sodium

brom) - (4-cycl opropyl napht hal en-1-y1)-4H1, 2, 4-tri azol - 3-yl t hi 0) acet at
e: 10 charlass en¢ @edbibyt gpeadier.at 4. 22, 8.51, and 16.95 200.120. 11. The
crystalline polynorph of claim 10, further characterized by a peak at 12.80

200. 120. The crystalline mor ph. of cl.aim 10 that exhibits an
X-ray pol\/?dérmﬁt% § fogdretg wre‘ém%%&%@fl oty ae e B <£u%y
8]9W(5jg(rj d'mf hEAGVCRNcRRPE SR N RRANLrinG abl B Camdudt of he leYsitild ﬂ}ﬂyﬁ@@ﬁmr ph
iu
2- (5- br onpefclgidn t§.clapriBpyt daphi hal en- 1-y1) -4H1, 2, 4-tri azol - 3-yl t hi 0) acet at
e:
15 18. A method for treating or preventing gout comprising administering an effective amount

of the crystalline polymorph of claim 10, claim 13, or claim 15.

19. A crystalline polymorph of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4 H-
1,2,4-triazol-3-ylthio)acetate:

'\
Br/kN)\S

/\

O Na*

20 that exhibits an x-ray powder diffraction pattern substantially the same as the x-ray

powder diffraction pattern shown in FIGURE 7.

20. A crystalline polymorph of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4 H-
1,2,4-triazol-3-ylthio)acetate:
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characterized by an endotherm c point onset, as determ ned by differenti al
scanning 20calorinetry at about 173 C. 14. The crystalline pol ynorph of

cl ai m 4 cwenactessiozed by a differential scanning cal ori FeETS2@alRE@EH
substantially the sane as the differential scanning calorinmetry pattern
shown in FlI GURE 6. 15. The crystalline pol ynmorph Form B of sodi um
2-(5-bronn-4-$§;cyclopropylnaphthalen51-y1)-4FL1,2,4-triazol-3-y|thio)aceta
te. 16. A sol i pharmaceutical conposition conprising: an effective anmount
of the cry§§fﬁgﬂ rph of claim 10 as an active ingredient; or an
effective amount of tReygrystalline polynorph of claim13 as an active
ingredient; o I
as an active
met hod for tredting or preventing hyperuricenm a, or a disease caused by

el evated uric 2kid | evel s, conprising adm nistering an effective anount of
the crystalline pol ynorph of claim 10, claim 13, or claim15. 1518. A

nmet hod for treating,or eventin out conprising adm ni.stering an

T T ot i ve SHGTRETR bRy SR R RO P S R B B 3R fatheor
claim15. AQfrdtial ¥ahfihk bﬁl%riﬁf%{r%f g&&aﬁ sRéwS QHFIURE 8. _

2- (5-brono-4-(4-cycl opr opyl napht hal en-1-y1)-4H1, 2, 4-tri azol - 3-yl t hi 0) acet at

e: 20t hat 16X biyRialie a1 Kadipl FOONSREr ddhlh 3G5i12mBAt syl ARt ABhEAIY the

same as the x-ray po raction pattern s

crystal | i né-ybed A, piriadol-8 odihuryacetate.

2- (5-brono-4-(4-cycl opropyl napht hal en-1-y1)-4H1, 2, 4-tri azol - 3-yl t hi 0) acet at
e: charaat wiid pasknieridl Edrepaitidnadongeimgt ng cal orimetry pattern
substantially the same as the differential scanning calorinetry pattern
shown i n Fprieffectiye amountof thergrystalling palymaieh 96@9%#%?«8 EHRGAVBING AP TUm

2- (5-brono;4-£4- - = . -1 riazal -3 hj 0) acet a
fer R A AT B o S0 e b AR e b e
anount of tiheffeatiyshalounte thotryselph pofynadrph of di9ina21 anaraadttive éengredjeredi ent ;  or
an effective, anount of the crystalline polynorph of claim20 as an active
ingr@dient?n%r an effective anount of the crystalline polynorph of claim?2l

as an acti Xﬁe&s@gﬁ@gic%ﬁﬁt or carrier.

23. A method for treating or preventing hyperuricemia, or a disease caused by elevated uric
acid levels, comprising administering an effective amount of the crystalline polymorph

of claim 19, claim 20, or claim 21.

15  24. A method for treating or preventing gout comprising administering an effective amount

of the crystalline polymorph of claim 19, claim 20, or claim 21.

25. A crystalline polymorph of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4 H-
1,2,4-triazol-3-ylthio)acetate:

N—N
/N
BF/QN)\S/YO

] I O Na*

/\
20 characterized by peaks at 6.9, 10.1 and 22.6 °26+0.1°26.

26. The crystalline polymorph of claim 1 further characterized by at least two further peaks
at 23.3,23.9,25.2, 28.3 or 29.0 °20+0.1°20.
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10and at | east one excipient or carrier. 23. A nethod for treating or
preventing hyperuricem a, or a disease caused by elevated uric acid |evels,
conpri si yoadnyoss®veri ng an effective amount of the crysgcaluseoie/opBymor ph
of claim19, claim?20, or claim?2l1l. 15 24. A nethod for treating or
preventing gout conprising adm nistering an effective anount of the

crystalline polynorph of claim19, claim?20, or claim?2l, 25. A crystalline
pol ynor pqq . &he sygiallpe polymorph of claim 1 that exhibits an x-ray powder diffraction pattein

e “20char StrelT LG B P IR PR D AR Ty ooet

o 5y RO IRk 1l PSBARGA S8 Sl glct

crystal | i ne-ypod yor phrihbl-glyaihie)dcctdi@t exhi bits an x-ray powder diffraction
pattern substantially the sane as the x-ray powder diffraction pattern
shown | moFl [fine gSymbiish S b NBrRR-UIBIRBI0 nfpthalSRALHIU A
2-(5-brono-4-{4-cyc o%?bggﬁnaphthalénl-yl)-gzﬁ?;25§@?¥?gzol-3-;%?ﬁio)acetat
e. 529. A t2ystrakol-helthio)agateroph of sodi um
2- (5- brono- 4- (4-cycl opropyl napht hal en-1-y1)-4H
1,2,4-triazol B8N/l thio)acetate: characterized by peaks at 10.3, 17.8 and
25.2 200.1 9/4 ) The crystalline polynmorph of claiml that exhibits
an x-ray p Wder ditfr cti,on pattern 1Osubstantially the same as the x-ray
powder diffrag¥hor aPt¥n shown in FIGURE 10. 31. The crystalline
pol ynor ph For sodi um

&1 opr opyl napht hal enl-yl1)-4H 1, 2, 4-tri azol - 3-yl t hi 0) acet at
e. 32. Acrystg|line polynorph of sodium
2- (5- brono- 4- (4-cycl opr opyl napht hal en- 1-y1)-4H1, 2, 4-tri azol - 3-yl t hi 0) acet at
e: 15 characterized by at |east three peaks 10.5, 22.9, 23.2 or 24.6
200. 120. characterized by peaks at 10.3, 17.8 and 25.2 ©26+0.1°20.

/A

30. The crystalline polymorph of claim 1 that exhibits an x-ray powder diffraction pattern
10 substantially the same as the x-ray powder diffraction pattern shown in FIGURE 10.

31. The crystalline polymorph Form D of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-
1-yl)-4H-1,2,4-triazol-3-ylthio)acetate.

32. A crystalline polymorph of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4 H-
1,2,4-triazol-3-ylthio)acetate:

N—N
/N

] I O Na*

15 /\
characterized by at least three peaks 10.5, 22.9, 23.2 or 24.6 °26+0.1°26.

33. The crystalline polymorph of claim 32 that exhibits an x-ray powder diffraction pattern
substantially the same as the x-ray powder diffraction pattern shown in FIGURE 11.

34. The crystalline polymorph Form E of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-
20 1-yl)-4H-1,2,4-triazol-3-ylthio)acetate.

35. A solid pharmaceutical composition comprising:
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33. The crystalline polynorph of claim32 that exhibits an x-ray powder
diffraction pattern substantially the sanme as the x-ray powder diffraction
pattern sWouwniioss®bGURE 11. 34. The crystalline polpgmarspitimenas E of
sodi um

2- (5-brono-4- (4-cycl opr opyl napht hal en201-y1)-4H1, 2, 4-tri azol - 3-yl t hi 0) acet
ate. 35. A solid pharnmaceutical conposition conprising; an effective
amount of &heffeqtiys aonpief thoenystghing |f@mh9n1§<5alas2%ﬁs eactiye ingagHedi @nt ; or an

effective . of i . j -as |

i ngredi ent %qg#%lﬁggwg%%%ég%%mﬁ%ﬁ&% ﬁ%&%lgéfgﬁxf%g@% e(g ’cﬁyrgi m 29 as
an active amgffediveatiountofahe efyfteltine fernaobelain 29 ad sreactivy stgatdiemeorf or m of
claim 31 as ap active ingredient;. or. 5an eif.fegtive amount of. the

cryst al | i nd" FoPGHvERAMONR] ¢ tho crystaline formy oleclpiny? bag Bractive ingefight ¥et i ve

amount of L REer&dNe Laloh\ tﬁ@&r&bt@ﬁ%@f@nﬂbﬁ&aiﬂ%@ﬁ‘s ACddive ilheligd gnt; and at

| east one excipient or carrier. . A nethod for treating or preventing
hyper ur i cem effeative amsusesshe crystsBuke byrnedeslaitedd ay drcactive chgredieitsgndconpri si ng
adm ni sterifg an effective anpbunt of the crystalline formof any 10of
clainms 25,% gi‘s 98° CXEDICHPT CAYICT.5 3 conbi nation thereof. 37. A method for
treating or preventing gout conprising admnistering an effective anount of

the crysicall heod drirRfiRhoOpreddying hypératiodmid Sor LBscaddcauddd bBdlevatdd uE a
conbi nati on t her eof 38. A solid nesophase form of sodium

2- ( 5- br onpadd {evelsy earopyiopg/Adiaipttdimgen-cifegtiye appanmt obthe cr ystadlig fognyif Ry o) acet

te:,, that i_0i [ f i bstantially th
The W-ray. SEURER &F Prko! o R e BRI RE 12, © Y Bo. A sl id

mesophasg, f.orm of .sodi um . .. C .

D (5 br oo M R B T HSEERB Q. ryPTng S iserng P SUEFS Y1V o) acer
ate: VO gPtht/ORROARALTISHA TR BRABinsTet 2810, B 132, 34 dirfafl RhdiMdtidh
scanning calorimetry pattern substantially the sanme as the differential
scanni ng cHiesofetry pattern shown in FIGURE 13. 40. A solid mesophase form
of sodium

2- ( 5- br o Adso{id-nespeplose Gyl ofaphiuimal-¢hblonyai-(44dyclapepyinapltbiled-1ytl)-hile) acet at

e: 5 t hat .exhi bi t . x-ray powder diffraction pattern substantially the
sane’as thi’zx{g&??o%%\xﬁ@?%(ﬁf)tﬁ%r action pattern shown in Fl GURE 14.
)
Br/kN)\S/\fo
] I O Na*

/\

that exhibits an x-ray powder diffraction substantially the same as the x-ray powder

diffraction pattern shown in FIGURE 12.

39. A solid mesophase form of sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-
20 1,2,4-triazol-3-ylthio)acetate:

N—N
/N
BF/QN)\S/YO

l I O Na*

/\

58



41. A solid nesophase form of sodium

2- (5-brono-4-(4-cycl opropyl napht hal en-1-y1)-4H1, 2, 4-tri azol - 3-yl t hi 0) acet at
e: 10 tWetoaxiss@pt s an x-ray powder diffraction pattePoTAsbetian2sal |y the
sane as the x-ray powder diffraction pattern shown in FIGURE 15. 42. A
solid pharnmaceutical conposition conprising: an effective anount of the
solid nesophase of claim 38 as an active ingredient; or 15an effective

amount of tsecxubitse HESHPHawaTng RPNy pattean sehstantially Hgsae anthe or an
effective . I - i as an active
ingredient?ﬂg¥&%ﬁ9%?%@§%?@éhgﬁn ﬁ@ﬁgﬁ%ﬁﬂﬁﬂgﬁfﬁﬂﬁﬁégéphase of claim4l as an
active ipgredi.ent: or a.conmy natio ereof.; .and at | east,gne . excipi ent or
car 11 o A0 Y8 Meso@iand PO LY P DS S Ao AR PRI ELB: ©

di sease caugedtrhyoled-oumibRdcetdtc: ¢ acid | evel s, conprising adm nistering an
effective anmount of the solid nesophase of any of clains 38, claim 39,
claim40, clainaMl, or a conbination thereof. WO

2011/ 085009PCH/ US2011/ 080233 44. A nethod for treating or preventing gout
conpri si ngBadmMi s¥'erifng an effective amount of the solid nesophase of any
of clains 38, ghaim39;N&1aim40, claim4l, or a conbination thereof. 45. A
solid pharnmac
two of 5the fowas~ef sodi um

2- (5- brono- 4- (4-cycl opr opyl napht hal en-1-y1)-4H1, 2, 4-tri azol - 3-

yl t hiso) acet at e/Sel ected fromthe group consisting of: the crystalline

pol ynorph of claiml, claim4 or claim6 as an active ingredient; the
crystal | i nehaperthibiey gnhx-edy polvaiemiit@actiohgatierhbubgtartiabliy thclan@Sasahe aedy ve
ingredient; the crystalline polynn&ph of claim19, claim20 or claim?2l as
an active Poydadiiidietion patermehopynigtFdAGURel4.0r m of claim 25 or claim 28 as
an active ingredient; the crystalline formof claim29 or claim31 as an
active iHghewlidmesoplec frpsefaplivae2{ obraned-4d¢ it gypop@ppnaphthilan-d4ylhdHan
active ing ient:.. the.solid mesophase of claim 38 as an active ingredient;
the solid %gg%%ﬁ%%%ﬁ'ﬁh§fﬁF%¥ho as an active ingredient;

conposition conprising an effective anount of at | east

N—N
[\

l I O Na*
10 A

that exhibits an x-ray powder diffraction pattern substantially the same as the x-ray

powder diffraction pattern shown in FIGURE 15.

42. A solid pharmaceutical composition comprising:
an effective amount of the solid mesophase of claim 38 as an active ingredient; or
15 an effective amount of the solid mesophase of claim 39 as an active ingredient; or
an effective amount of the solid mesophase of claim 40 as an active ingredient; or
an effective amount of the solid mesophase of claim 41 as an active ingredient;
or a combination thereof;

and at least one excipient or carrier.

20 43. A method for treating or preventing hyperuricemia or a disease caused by elevated uric
acid levels, comprising administering an effective amount of the solid mesophase of any

of claims 38, claim 39, claim 40, claim 41, or a combination thereof.
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15t he solid nesophase of claim41l as an active ingredient; and at |east one
excipient or carrier. 46. A nethod for treating or preventing hyperuricem a
or a di seseeotass®d by el evated uric acid | evels, conpripsirng2@admeeBst eri ng
an effective amount of at |least two of the forns of sodium

2- (5-brono-4- (4-cycl opropyl napht hal en-1-y1)-4H 1, 2, 4-tri azol -3-yl thi o) aceta
te 20sel ected fromthe group consisting of; the crystalline pol ynorph of

cl ai m 1,4%cAdnpthad i tiopBRgPBIECIARE 2OHT SpETisHRedinEpisteripg an gifoatvgiamoyat

pol ynor ph | Ad: ' . ' t] in dient; the
Cryatal i nd UEpintibrs sl by tauly S0 5ol 0 R P T ve

I ngr edi ent corhbi@atisrytht@bt.i ne form of claim25 or claim28 as an active
ingredient; 25 the crystalline formof claim?29 or claim31l as an active

i ngredi eg3t A dofig pﬁﬁﬁ‘rﬁc@dﬂdaﬂ&rﬁﬁ&siﬂdﬁfcoﬁip_flii'sfﬂ%?a?l BlectivPdridudd oSt 184kt Bed bive
I ngredi ent; the solid nmesophase of claim38 as an active |ngred|ent; t he

sol i d mesopwdeenodf sedinh? 40-bsgmert-(Getrlparapilrpkthalen-1-xIhéHsb? Adripgdophase of
claim4l a§lt1ﬁ8)a%8t5fle\’s§1elk{%8rﬁ%% ﬁl@tg;ro@oéo%gisﬁﬁg Lgast one excipient or carrier.
the crystalline polymorph of claim 1, claim 4 or claim 6 as an active ingredient;
the crystalline polymorph of claim 10, claim 11 or claim 15 as an active ingredient;
the crystalline polymorph of claim 19, claim 20 or claim 21 as an active ingredient;
10 the crystalline form of claim 25 or claim 28 as an active ingredient;
the crystalline form of claim 29 or claim 31 as an active ingredient;
the crystalline form of claim 32 or claim 34 as an active ingredient;
the solid mesophase of claim 38 as an active ingredient;
the solid mesophase of claim 40 as an active ingredient;
15 the solid mesophase of claim 41 as an active ingredient;

and at least one excipient or carrier.

46. A method for treating or preventing hyperuricemia or a disease caused by elevated uric
acid levels, comprising administering an effective amount of at least two of the forms of
sodium 2-(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4 H-1,2,4-triazol-3-ylthio)acetate

20 selected from the group consisting of:
the crystalline polymorph of claim1, claim 4 or claim 6 as an active ingredient;
the crystalline polymorph of claim 10, claim 11 or claim 15 as an active ingredient;
the crystalline polymorph of claim 19, claim 20 or claim 21 as an active ingredient;
the crystalline form of claim 25 or claim 28 as an active ingredient;
25 the crystalline form of claim 29 or claim 31 as an active ingredient;
the crystalline form of claim 32 or claim 34 as an active ingredient;
the solid mesophase of claim 38 as an active ingredient;
the solid mesophase of claim 40 as an active ingredient;
the solid mesophase of claim 41 as an active ingredient;

30 and at least one excipient or carrier.
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