METHODS FOR DOSI NG AN ORALLY ACTI VE 1, 2, 4- OXADI AZOLE
FOR NONSENSE MUTATI ON SUPPRESSI ON THERAPY [ 0001] This
WappMIsiMEPon clains the benefit of U S. provi sPERAIS2007/021921
application no. 60/851, 450, filed Cctober 12, 2006,
which is incorporated by reference herein inits
entirety. 1. Field of the Invention [0002] The present
invention relates to specific doses of, and dosing
regi mens for, using a 1, 2, 4-oxadi azol e benzoi c acid
conmpound in treating or preventing di seases associ ated
W th nonsense nutations. In particular, the invention
r METEHORS FOR OO0SIN G ASe O RAIIL M oSCTHVE defl, 4/0XADIA ZOHeE
use of FOR NONSENSE MUTATION SUPPRESSION THERAPY
3-[5-(2-fluoro-phenyl)-[I,2, 4] oxadi azol - 3-yI |- benzoi ¢

[ooouacn d | mhmwmaﬁlohwlmﬂwb%ﬁamﬁwssl%vamﬂl pliBation no.
se nutations. 2. Background of the Invention

60/ 85[ 6@Q)§]ledfxoﬁté\h%l %3806 whiclpisineoxparptad by scfersmpoberdin innfd entirety.

t hei t, prevent or manage di seases
1. a feld of e 1V lIitrlO%{J‘dul ation of premature translation
erm nation or .nonsens Y,
IOOOZLescn bl Bfesc, BRARET RTAERE) Bashe I8t oSy sxgimens for,
using d a[MRbYadbdzol LBMRoicRBld donfbund. irltréhties ¥ % EntehgBR AN sGassociated
Aci d Conpounds_and Their Use For Nonsense Suppression

with ngpgenshEuRtieons. nirmartiulan be deventionrglaies tospecifio dpsss anédosing

a1 Dl P TS T g LS s

mamnydl§ hbeng dis€asaCasdocifAigd Withthoabsdnsélugsionpr oper doses and
dosing reginens for treating patients having di seases
such as stic Fibrosis and Duchenne Muscul ar
2. Dﬁéﬂﬁﬂﬁﬂﬂ_éﬁﬂﬂékgﬁﬂﬂﬂﬁl for achieving a desired or
timal therapeutic effect wthout adverse or unwanted
[0003bf f ect & nqvogass]of Thsf-okediazolacemepayndx ind deir gse toerast, prevent or

. N

nonsefdefaediste@ mRINAdet®y Brleupibed®] Ut PhRRAENDI 6,98, 09CB1,d8sued
both, that is, provide a desirable ther apeutl c

Januagyi s PPQ, eatltlest‘r‘ﬁw%ﬂﬁ@fha{zﬁlé BengeiftcithCpugow)dspnd Their Use For
Nonse’ggé’ §§ﬁﬂr€£@%ﬁéﬁqp@'f§é§§n&?8f Bgse{ls%g" WHICR 1svmg(§x'86ﬁte%ql%%em 'bC

refere()&-lﬁhtls&hﬁrelt))h e0y¢ guchlcopdlimkid @i @z@QHubrylphegnpIg,8)oxedidzol-3-

or .a pharmaceutjcally acceptable salt, solvate or
yll- benéfa? afld Picritoall dgs. pavRcs oscs Aad d@tm&ffémnséovt {repsing patlents

I t

rvin SHERLELRS 8 IR B AT G By v el o
achievamged desi@ti @r opemel themapeutid Effe228RI8A8 ullvet seyorpinovamted effects.

ssoci ated_ .t herew. th, il duci ng or avoj dj ng
1000465y or s D RIB AR CyiatiaR - fiPeigteatndria o omd dosing
reglm%%:thil%gpsgﬁwgﬁ%ﬁué@ﬁﬁ' ddversd 85 Eiwatich URlcts 5193898e an optimal
therapeutic effect or both, that is, provide a desirable therapeutic profile.

3. Summary of the Invention

[0005] The invention encompasses dosing regimens wherein specific doses of 3-[5-
(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate thereof are administered at specific time intervals to modulate premature

translation termination or nonsense-mediated mRNA decay, or ameliorate one or more
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fluoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] -benzoic acid or
a pharmaceutically acceptable salt, solvate or hydrate
‘V9Hgﬁé%?$6[0006] I n one enbodi nent, the invent PERUS2007/021921
relates to nethods for adm nistering to a patient in
need t hereof an effective anmount of
3-[5-(2-fluoro-phenyl)-[I, 2, 4] oxadi azol -3-yl]- benzoic
symptams @ssociatedgherewith ewhilerzdugingocapiding edwade gffestsl oy anwanted

hydrate thereof one two or three tines in the_.cour
effctgy ety e £ Pl B iR ot R BB BPSage S5y of 52
fluorotfHeAYL$ 1,0 ANo-adizol- $4/BHeAgoit Acid o @iph@itackitidaRedcdepRibROdalt,
a pharmaceuti cal conposition conprising an etfective
solvatg gphydratgfthereof.

10006} & of e ARG ok ey TR A harh 8 Rl oo

patienhinchieall eherdrdTat @ffeotive anioMdt 6f 3L BEubioffeniI)-[1,26}] 6:0Mdia361-3-y1]-
of a 24 hour period. The dose at each adm nistration
benzogacichey aaplpampesuticabraceeptelie siib selvateoahrdigie therepkonsntwo or

three tgﬂes‘;igﬁpeeg@??éégea”{%&dg BErSE TR SRR A e i RRutods For
admindsteFingi t6 tarpatiemns ne&d thBiRoS@pRardaAck s dohhfo@ﬁti@ﬁ%@m}nﬁsing an

twice the first dose. In another enmbodinpent, all three
effectiyg amountaf 3riPe(2sByaso-phomdir| 1.2.4loxadier r3-dithewraiertid of e

[ [ t t 0 r ' ent | n:
pha BRI P LALBLS8 OB B9 ot BN Mo oP TS e
coursepsfendd houe periediSThd dayo at edchiadAliniStPatidh JUBIAE @28 drolEpérifdadn be

MRNA decay conprising adm nistering to a patient in
the samg o diffessrdofn ane gpl?(ggmpmewg%mm@pered three times in a 24 hour

. 3. , < 1. ' | ] i

perio A HUAEE RO SR AU PO HRELGHE e v
dose. Iy diicther enttexdanént caibthrdevdoseyaré tHessame] nes in t he course

of a 24 hour period. Preferably, the adm nistratiogn is
10007hrage ¢ Hraether fEbogisieni e urtionIBRES Jo Msthods far tieaiies

[ 4 ]

v g g BRIl Byl TEBLIBIRE RRIn
terminatiembdr nansemeeuedhisted RV A maceygiongpraingi slensisteaing ko o patiendin

et QT TS Gy RS LDt o i

acid of  pRarRALERTEIY ch%Fﬁgletslaﬁ,rS%Wa%@orr}%?d@ﬂﬁ%ifSg#, two or three times

conposition conprising an effecti've anount
in the 8oijrSe ¢2a 24 baurgephénteferahly, the 4fimundratipolis Bagd fhrdeatiraes per day
or a_ phar rrac.eat%'ocal I%]‘bgé:c tabl e salt, solvate or

. aci ,
commﬂ%@%@é Wifhet 18t Pe5iRe; fof ggu RS YSTES Nt ¥EBtr se
[ooos]gnfEl da tZ;f:h@ BNEntRS A1 reldtsab SR forl tiﬁg,%rw&&iﬁggk ?{eég%gclng a

e ree times per day continuously, "or wt
diseasp emicborateddry raodulativer of girerdatys, translkekien temmittakion or nyreans-
the invention re tgt es

medielg RN AufecEY SfPRTE BB G BUGE TG BGaH:
pharm%@ﬂgifcé(il;d_o?ﬁ)&gi‘?ig? gg@%ﬁ%@ @n @ffe @k AGIduEo BITPI-1@ér0-phenyl)-
[1,2,4]Joxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof one, two or three times in the course of a 24 hour period. Preferably, the
administration is made three times per day continuously, or with a rest period, for a number
of days, weeks, months or years.

[0009] In one embodiment, the invention relates to a method of treating, preventing or

reducing cough, comprising administering an effective amount of 3-[5-(2-fluoro-phenyl)-
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ATl -2289908vl ?[ 1, 2, 4] oxadi azol - 3-yl ] -benzoic acid or
a arnaceutlcally acceptable salt, solvate or hydrate
W?HE‘F‘@G?SG?O a patient in need thereof. [0010] PRT/&§a07/021921
enbodi nent, the invention relates to a nethod of
i ncreasi ng dystrophin expression in nuscle, conprising
adm nistering an effective anount of
[1.2,4pxpdiagql- %ywﬁ@m@wd pr # pharmadquiicaldly acceptableshlt.-sobraseodrchydrate
ﬂwmmﬁ? ?g?wn?HHFggﬁ &Flcally acceptabl e salt, solvate or

a patient in need t her eof . [0011]

[0010] N one[earosthbRRIhent! he invenaoh fedited Bl ath@hod Bf mcraasiRdystrophin
of adm nistering 3-[5-(2-

expressjongp @nﬁn@ngqn}prwngzadm}lowmna@e|effsctwe] anpaing of 3-[ 2€2-uoro-

na acce bl e ;sal t ol.vat e h
pheny B AUPRGRRL S e PRI kPt B Ao g 3 ace o
hydrateaherecsfttolarpanemdnhb@rm@xfeopne two or three times in a
24 hour period, wherein each admnistration is

[0011hy of er Hnone esehndimersdtheynventon rdatqszlioradmtbod phadministering 3-[5-(2-
roroebl 1137 SRR TS U9 50 B Y 05 R ot s

solvataophdrate elidrost wiksdéin tlﬁé‘lﬁtl!vél‘d%ﬁ hsﬂiﬁnﬁlﬁisﬁi@ﬁtota%atlent in need thereof
conti nuous therapy wherein

one, twg o[ treq tipeoHin uF PEioc: WiREsmEAchAdmimisyatjange pserebly
separaﬁ&f dlg' fou ﬁg?g{ggps? gh’%' %ﬂlnc}.l er eg@ %rgelﬂ a?he c?cls% 0 81%%%&8%

escalatddefrcemthdmrta thied desen period of tine (e g., 5, 7, 10,
14, 20, 24, 28, 60 or 120 days or_longer), [0013] In
[0012F ot heln anethsaiembadimeng ghg W\Y%‘ﬁtqndﬁlaﬁé [t f¥inugus therapy wherein 3-

5-C-FRISHHIER] P Pes ool by bemenis i  Plmpsr oy gocgpvle
salt, salvphar hmlatetthﬁad)ﬂ iy aémﬁﬁﬂélab kea patidnt irsided alic@estfohy craireperiod
t her eof ' e aor divided (e.g., three tinmes daily)

in sinagl
Oft‘m%%%sib%tl\%eb‘]’ﬂg 4.8 RYorld @G{’)Ohﬁ’}’ﬁ@o 1 ny/ kg and 250

[0013]13/ kg, Ir Jisggéf gn%ﬂ@m?e?@ tﬂ?{( ‘g&gho}j; rg% 9 Eﬂdad%qgst?%éﬁ%f 52
ﬂuoroél;ﬁxenﬂ])-l{g2;4|]ox21dmgblkfg-yﬁlfbinicﬁc acid log atphachaﬂit&ratly Iaélcep%té salt,
solvag B{[e g&f‘;‘éﬁl ar t kyqu) ?Vrlf@@w' Bies dimes sty %st Priwsen @ 1
mg“‘%ﬁ%i?é’?g“?“% eog%%ﬂa Gof G T AR BN | S ilelia" Tk E 4 100
mg/kgmi) nkegfkg aﬂhlbﬁﬂ m‘g/l«w/l In@g/k@hdeIS ﬁlgﬂqgl Iktmg/]eg)mﬂ l(ILﬁ)grhg/d{@ mg/kg and

10 g@ﬂggtggﬁ Ql?gw tﬁﬁ;g%fo g% at%ggn‘g lag gmt)g&maeg? I;3»'-1[%-(2 fluoro-phenyl)-
[1,2 4deH&5£bl¥Bh§1ﬂ%leﬁZc{1& acdd 81 Qﬁl@ﬁhﬁé&hlcg’l‘l)y 5(]06{9[591%%]@ s%Wa@@: &rhgdrate

p ar naceuti cal y accepta sal t’, ate or
thereofl ssasinihistgrédnintaldose p batwaut ﬁg@lrg;@u@wgnngﬁkg abodmrt &mg/leg eblout 10

h 24 h d
merken o 48 Pus o 00 20 Madke: o Bndtfertadifea iy dnof the 3's--
ﬂuoroqﬂx‘éﬂﬁgof qu@blaﬁta'z@lﬂﬁyt] hrhz&ea8dios 8 phmgﬁhc@ng ldEce%éib[@salt

ng, about 125 ng and about 1000
solvatg pplytdrate described in the preceding embodiment is administered one, two or three
times in a 24 hour period.
[0014] In another embodiment, the invention relates to unit dosage formulations that
comprise between about 35 mg and about 1400 mg, about 125 mg and about 1000 mg, about

250 mg and about 1000 mg, or about 500 mg and about 1000 mg of 3-[5-(2-fluoro-pheny!)-
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250 ng and about 1000 ng, or about 500 ng and about
1000 of 3-[5-(2-fluoro-phenyl)-

WQ‘FPQSQ}an@Qosvl [1,2, 4] oxadi azol - 3-yl ] - benzoi ¢ a®F§/U5p004/021921
pharmaceutically acceptable salt, solvate or hydrate
thereof. [0015] In another enbodinent, the invention
relates to unit dosage formnul ations that conprise 35

[1,2,4}pxadigeol iyyl]-benzaic acidor agharm@seutigally ageptghble 57k, soiyato@thydrate
thereogg, 250 ng, 280 ng, 350 ng, 500 ng, 560 ng, 700 ny,
50 ngy, 1000 ng or 1400 ng of 3-[5-(2-fluoro-phenyl)-

[0015] |, 2, 4lpxmsiher 2Blbodmyent, the i Ohtfontrelatks @6 uait dosage formulations that
pharmaceutically acceptable salt, solvate or hydrate

compris¢e}derne. S0 mga’pmef Kile, 2hiyogli 14emeg, 17heng, 20@md, 3h0 mg, 280 mg,
350 m%gg‘ﬁ%fglé, é@ %E,‘ ﬁ@%ﬁé@‘ﬁﬁ&ﬁ%b %%g' c?rnlleOE) I?r‘;igt ofcﬁfga-fi-ﬁgor%-zp%enyl)-

[1,2,4Toxb8katd-3-VI00eazdI e by a Fhar&aé&meani} aeptaBle)shitsoPRRZEY Hydrate
acid or a pharmaceutically acceptable salt, solvate or

thereoky bt aprefarrrereanfiodiment oiie v Rtidihistriesria ninit doprgeifpraiHetions that
comprﬁ%kl?éﬁ?g,?lﬂgnnggé {0 n% oF?—'[?—t(?-'ﬂ%%gphaenW)qiﬁ]oxadiazol-3-yl]-

benzoR-dchd 2z pHamaceupibsinydctethble sAll, e¥ladicaz bl drdteythérebenzoi ¢
acid or a pharnaceutically acceptable salt, solvate or

In anoeq egbedimat.dbg inyentipnaslagss to o methasdpftmantainigg aplasma s
conse o ROy BT 1) SEO B TBL o gildh

pharmab@iticalbPadcegptable sARGoNEuedr hydfite (H8fedt of GRReaflabot @01 pg/ml,
mg/ M, or 500 ng/mM in a patient for at |east about 1,

0.5 pgimb, 1 1pg/mp, Bpg/al, abos{ 5 pg/mi, &ous 10 gg/ng, atiomt 30 pgdnlhahous 25 ug/ml,
| onger, rising admipjstering an effective

about dhyght 35%%5;&(41 Bpgugﬂgn%(f b rr{,l,zfozﬂ T 4&3@@’@% P00 pg/ml

: [ [ a ryraceytd gaj | e

i ASHERY S0 Bl 1 TP Gk A 6EP) 4D)3d beonger

comptidieg adrhiniseringednadffeetdvddaacurit 3t[iSe@-fluoto-Bhérsil)- DeB ok pdibznd-3-yl]-

of the Draw ngs [0016] FI provi des the plaspa ..
benzosc-é[csf prA Ph%rla@eﬁua%@ﬁw%@wﬁg ,Sé}’éQ'é(aﬁe&Z pdratgihgreohiop patignt in
need t8&kgr. concentration-time profiles and PK paramaters
from 37 of 38 patients in a Phase 2 Duchenne nuscul ar
4. dPstailedDesstiptignat 4-, 4-, and 8-ng/kg; 10-, 10-, and
20-ng/ kg; and 20-, 20- and 40-ng/ kg dose | evels. The
ddfla f Beief Dreecriptiorcoft thedraeigdsuded from anal ysi s due
to insufficient data. [0017] FIG 2 provides the
[0016]31;I f ect FOG. IMpasvides uigplbsRaBEHCY-flayRr phdhyhquRst byadidrel-3-yl)-
adm ni stration

f
benzog. gesl %ozwmtt?éioaﬂgh%wﬁies[?m PRapssapeterin 37 pf P8 patiesés i a Phase
2 Ducgé'\r#nrﬁ@scalaf IHgArEI%%%xy st-ﬂmf At 9—?11-6,1 ahd gln‘f&kg;sl Ot-,hlebt-, Jnl?iezo-mg/kg; and

Istra
20-, 26- 4rid-42mb/kigatose fevelsy The dhta Zrof oneapttRADWaSex¢tlded hionr ariabysis
acid_provides an initial inmprovenent in nean cough
due toripgtifjeieldatd ol | oned by

[0017] FIG. 2 provides the effect on mean cough frequency over 24 hours by the

administration of 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid to a subject.
This data indicates that the administration of 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-
benzoic acid provides an initial improvement in mean cough frequency, followed by
temporary increase in mean cough frequency, followed by an overall improvement in mean

cough frequency.
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tenporary increase in nean cough frequency, foll owed
by an overal |l inprovenent in nmean cough frequency.
WQRPSPIZE608y| A4.2 Definitions [0018] As usedPﬁﬁ@FW?/OZl”l
"premature translation termnation” refers to the
result of a nutation that changes a codon
corresponding to an amno acid to a stop codon. [0019]
Aéluseﬁkﬁéﬂéﬂﬁ, "nonsense- nedi at ed nRNA decay" refers
to any nmechani smthat nmediates the decay of nRNAs
[0018tont ai Aisvgedhgseiantremature @anslasioh sermirationi zefersrio dedesult of a

motarpl By Rl H B R R e D B PR 68 BRI P00

[0019\S USEQAsNBELhEteind“nddEETBINYItERRINIR HER)” $TEI8RG ay mechanism
‘premature stop codon" refers to the occurrence of a

that megdigfesdoridasanne mRNA T eansiniog areepahit trapstation termination codon. In
o a0 PRI T AR S B ARIEA Gy BB Bnens

mutat@argfepandi ng to an amno acid to a stop codon. In a
articul ar enmbodi nent, the nonsense mutation is a
[0020f,t at | dvs userhhereiie & RrematuDN&IEAHGLIPR cedpan o FprieBekurg stgp codon”
[ rei iy e . .
e 1% A 09 3o RSl BRR il o ARBBFORE g g i
shoul®be.premat ure translation term nation and/ or
nonsense- nedi at ed NRNA decay. In a particul ar )
[0021knhodi dsritsed befeinpRRIONgeRss Y0 HAQN tiS2 PPIghimatation shanging a codon
: 0 < s - ti
core BHAALL 0Pl Vi DR S0l AR, o RAHLAL 1€ fense

mutativaris e Angatioadhatoedurs MNBNdeaalis thedf teanscribedtine mRYW. at i on
of gene expression by altering the |evel of nonsense
10022y ppr e dsivse hgrein, exeagise Surpression]’ sefersde hggnlaibitipn or suppression
of prehfdtlr€ ﬂﬁﬁslchL&qgﬁﬁih%rpgnd?orqx%ﬁ?e‘ﬁtsé-}ﬁ%dﬁfe%trﬁkﬂ(\e&%ggeﬂ} Plarticular
a gene wth a premature stop codon, 1.e., to perm
embodierdt, itcomBiN O tledaleequite fraina sorstmge nowation @f DNAe di sease
ene sq trapslatign of the gene can occur, then
10023ﬂodu| aﬁsc&ﬁecgﬁerswenta?ﬁ}l@m PSSRt ranslalpm Srmiatign andfpr
: ) ot . r . _
o AR ERIE TN A 5N R e SGHS A 8 v e
level dfadmeerse sefpressions For exanipe,d€it éf desirhlfls Yo increabeuptedudiion of a
re not |i m'%fd to, nausea, vomting, .diarrhea,

a .
defectheRfaiceencatied, 2t &8sVt BICHANE SNGAEPR-d s @ PEEwt readthrough
of the ?ﬁéstﬂr%tureeslt(ﬁyﬁd%g of BRSSP Nk 3b Erandhtii! JFARS E&feac%ﬁ occur, then

\ di zzi ness, el evated serumcreatine Kinase (CK),
modulabdonf pmapat trangdigthortemanatipasandéyr ewopsense-megdmteshie RNiAndgcay

e YRR e B RBACB ARl ¥ L Dy Lender ness

[0024] As used herein, the terms “adverse effect(s)” or “side effect(s)” include, but
are not limited to, nausea, vomiting, diarrhea, headache, elevated serum alanine
aminotransferase (ALT), elevated serum aspartate aminotransferase (AST), dizziness,
clevated serum creatine kinase (CK), abdominal pain, abdominal gas, eye pain, eye swelling,
eye burning, nipple sensitivity, breast tenderness, musculoskeletal chest pain, rash, itching,
painful submaxillary lymph node, elevated serum lactate dehydrogenase (LDH), elevated

serum aldolase and elevated serum triglycerides.
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pai nful submaxillary |ynph node, elevated serum
| act at e dehydrogenase (LDH), el evated serum al dol ase
WQRMSAHEPat ed serumtri gl ycerides. ATI- 2289908V T/52047/021921
As used herein, the terns "active agent," "drug," and
drug substance refer to
3-[5-(2-fluoro-phenyl)-[l, 2, 4] oxadi azo] - y -ben20|c
[0025h0| d oAsasghbareinchaternnl Retiveagent zldreg, 3 and “dryg Sykstancet refer to
f
- 5-(@%’%&3 (-%%gﬁe[g%é gl(égaq %%-3%73] H%Eglg{]a?{/dgur;ﬁ Frg%cegggglly acceptable

sdtsadﬂk@ksy@ﬁ&dhatobne time. [0027] As used herein, the
term"unit dosage form é? i ncl udes tablets; capl ets;
[0026L 5psul Bs ussdjwelasthsésrtn Os&(BY dnepes aquantisn gt agtive:agent to be

admuﬁﬁ&@@ﬁﬁwaEﬁ?ets troches; | ozenges; dispersions;
powders; so i qui

utions; gels; liquid dosage forns suitable
[0027f or or &ls used lmremsﬂnb tamﬁlmntsios@ei form(sy’ iaclpdés tablets; caplets;
i ncl udi ng suspensi ons . ueous or non-aqueous

capsules, cfuplaasw;ﬁo@#ém%a}m Cémls» $hebe Bicaghets; diochesy laggrgss; dispersions;

powd&@’sbﬁitﬁﬂ? ge daul\ﬁ%gz{ 'me‘Pé ultkblg bl !r@ﬁc%EAI administration to a
sol utions, erl e solids (e.g.,

. patiengriydtdihg smemor&rt@;gpfaqum)us ot helshquecbas ll@tﬁﬂ stspensions), emulsions

constituted to provide |iquid do roms suitable
(eg, ?lgen -YRier e’é‘f“%ﬁ%{\seﬁtae‘?’%t?r'ﬁ’d?ﬁ hﬂ@é@a@%ﬁt 59? loaamnérﬁmrs and

sS40 908005 LPLTRARGS SO GESSERE Lobn (R PRt i

dosage fentseninablé fwral@r peghieen admirdstiation age pafiént N uhindosage form
armunt oﬁ ctiv ent giyen per tjne unit and the

does ”d’uPea‘iePSi?ﬁ aved %FIF‘ ‘PF%W?YS as f@‘@ém‘i(’ﬁ% used herein, the
[0028[ erm R@tus&f‘ﬁerelﬁel%@%erﬁﬁ “agélﬁ@}e& Trg ande‘g}ﬁ%lgg@5 Sﬁean the amount

sheep, pig, chicken, turkey,
of activatagent gbtwntper tjonie vpE apd the cturamoh ofpadaﬁmstadmioyl a rmrmal

o 3. S P BT SO, DEL R L6 o 80 e
pig, clﬁﬂmgtd?ﬁ‘é(})t Juail, k6, B&E, 'rﬁ‘dﬂse i git, fatibRt gﬁneﬂfgféfe) ;Jr@ffeﬁimy a mammal
child, ado

adol'escent of adult. In one embodi nent, it
such ds @mengeineaterimdbal ptimatsu(glg. , pranksy pekhiman)t mast meiferqbat a hmman In

cera RGO ASRRER e B e, oS CHETER SRR 1 o

embodlﬂi%ﬁﬁ MSRs BedrPddtérthihdiethRivlgh PR-sdiéehidg thet the H@eﬁmt p6fesses a
UAG . [0030] As used herein, an "effective anount"”

nonsensgfmvitgtiony Inrgppthgnemhedinfent3 -lt[}BS beerf deteymansdethsdugh pre-screening

whichioRseHe KRB Patel i Ibf SUaL VA ErDor nyar at e

[0030} her eofssiuéd hetéiNin tePrepfiRVAHSUIRY FES RPABE AfoliR BES &s -(2Hfuoro-
the treatnment or_ managenent of the disease or to delay

phenyBr I Howadiezosy npl-benzowssisbora pharmpgentiedlly agcepialye salt, golvate or
hydrat;% ﬁﬁergcpfbs%% cggrptt% p{og?d(e et?x{:'?ageelftlfc %tnlc 1§ 151 MO merﬁteofr err{a%aéeoment of

arount enyl
the didehseordd dxlagioa anhindze/$ymeng @ssﬁc@&d it tha disease. In one

embogrquaeg{r?lseetg;rrll Céaflfelc)tllvc{;l gr%?)grtlta?éfgrssfg lt}Ee an?(?uln\t/ g} 3e [g r(2 Ig‘l)tlxgrro phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof sufficient to achieve a desired plasma level for a certain duration of time. Preferred
effective amounts are specifically described herein.

¥

[0031] As used herein, the terms “manage”, “managing” and “management” refer to

the beneficial effects that a patient derives from the administration of 3-[5-(2-fluoro-phenyl)-
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t hereof sufficient to achieve a desired plasma | evel
for a certain duration of tine. Preferred effective
War$eoar e specifically described herein. [08GTUSAY7/021921
used herein, the terns "nmanage", "nmanagi ng" and
"managenent” refer to the beneficial effects that a
atient derives fromthe adm nistration of
(1,2 4%3(9@21@(2 =¥ ylirbeezaihegig by a pharmaceutically acceptable salt, solvate or hydrate
I X z yl]-benzoic acid or a
thereo‘f\uhxglgﬁges%%\{ e][s}ll’tl %]égr&%g%}% £ sseg%

FRRceut | ca sol vate or hydrate
[0032} her e0fs ugédl lﬁdﬂeldoﬁé tdifls “E%?vblﬂltt’ ‘1p|ﬂev%nﬁhlg”%n@f“p¥d?/@ntlon refer to
di sease. [0032] As used herein, the terms " prevent"
the pr@\fﬁflé%ﬁf fhe QHSEé,rracurrﬁné%émqaé Y WoREBINg(od theﬁbsqys@vremwrmnom
r nin t he
thereo? égﬁle%prse%l’tmg%%kﬁ {h%%ﬁrgl}nel%t?artﬁ%%f gég ﬂﬂ% gcmyﬁ | ng
[1,2 4TdX@diﬁhid18 AHE o ﬁc&d bﬂiﬂ Blﬁkirm@cé@rc(ll?y édc@ﬁtﬁ@le BRI Ylvate or hydrate
2, 4] oxadi azol - enzoic acid or a
therw%hﬁﬁw&@lﬁ%aﬁ 41590%\@@@ rzwtam nonsefise musasionzee be ngemgtm apatient can
be scréé?lgﬁ ?c?rfthe E th%g of g'n%?s%ﬁ?e matsa’?i? tﬁg cg\ge V\r/]h % gl%}elg?d

¢an
througthrserepmgema paﬁera mea&emasmh@tm@ Man elffectti%earﬁ@ﬁ@ of\Bg5£2-
Is determ ned through screening that a patient has
ﬂuoroaﬁhﬁawé ¢h3 é]qf@fia@lo%yl]amnéqw aeilioy 8 PAmmaseutisallg ag@plaple salt,
) I [
solvatd L)Pﬁ%dr?%tg Iglgéa c%fcch llb)e/ %glgicng%?rgg ?oéﬁlse gﬁ 1é(r{t]to P 1 tfgef &%?g rra{uérence,
spreadﬁdrex’c&sémm:@mf the dadmemratsgmpmm thetd@é pat i ent t o pr event
he on nce, § read, or .worsening

[0033i seas S(’J‘Fe BIETTR r%f’ “Fé‘@‘%]anﬂstrﬁ%tg@nhé?@ir@ the

eradlcﬁtlf@h $redrn[f@?10r§tfo?x%tf the ditda F@&’ ég/% t@}ﬂg?SSBﬁ%g Wt the BRERE. 1Pcertain
e eradication or amelioration of the diseasé or

embo@mnpttsosrmh dsBocefat ®dninimizingthe dprsadhiseworseniag of thenlisease resulting

o GTRGSTEN S TR AR GELS) 1 el ng e spregd
pharm@géﬂtleélgﬁ £<§Elbt95‘le‘§ lé nsg]vate qr h%/d zf]te ther of to paélen \jwtg such a disease.

oro- p oxad azo enzol ¢
[0034]ac:| d oAs asq:oﬂmrﬂaptheltarmalphymmemmaﬂp Iaecemnlbtq saite'l meﬁireo sdlts
di se

hydr at e t her eof tient wi.th
preparf%g@ a%eél&cﬂiayraéicﬂﬁg"t‘lﬁ BOR-E%i§ agy ARy i Jing jnorganic acids
and bRECARIAPAR: 8@HS Snd bRES rSLﬁ@bﬁﬁJb&ﬁn&Eﬁtﬁ)&ﬂ %éép@i@leb ase addition

pharmaceutically acceptab toxi c a i ds or bases
salts fomie [ 4(R-igorormheg@irl &2 A¢oxudiaaoled-pd deazao deid inpdundes batcirel aot

llmltecigod Irr{e?%ﬁc gaé%?nlge{d?gi:om Qlla?nrlrrlrlPrrcl: ec%ic'u?r% | lllt\lélu?r?%? gtngsti{n% gc?tgseslum,
sodlunsaﬁ@zl@g'of b%@ﬁfé sRhemyla frbin. 19sifd Wﬁd-'dﬂie%ylt yiehe@%m' c

acid inclu but are not limted netallic salts _
chloropgpgaings choliag, dethmlarmamtwnqdnarmn@mleghwgmiNmmthylglucamme)
S di um an Zi r ts nmade m .
and prRGHAE ST F8fofh B e P T RN SR e phESReanic
acids sﬁlhﬁ) lag ﬁ@tlcdalglhhﬁﬁﬁlﬂhﬂiﬁllﬁeberfz’éﬁ%luﬁﬁﬁdl iz6ie, carfoktil fBfic, citric,
(N-met hyl gl ucam ne) and procai ne. Suitable non-toxic

ethenegglfonic,ifpnigd@imapig: fuzgie, tqrpmp;@qeqn@p gmgwgwtm&
glycolg;ré bBro qﬁ'd?&% it ishfon 1c ’lac %Qﬂcom%% hr%é"n[ H

nesu enzor c, Gr'si
methanesulfonic, mucic, nitric, pamoic, pantothemc phenylacetic, phosphoric, propionic,

salicylic, stearic, succinic, sulfanilic, sulfuric, tartaric acid, and p-toluenesulfonic acid.
Specific non-toxic acids include hydrochloric, hydrobromic, phosphoric, sulfuric, and

methanesulfonic acids. Examples of specific salts thus include hydrochloride and mesylate
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et henesul fonic, formc, fumaric, furoic, galacturonic,
| uconi c, glucuronic, glutamc, glycolic, hydrobromc
‘VEQQBG%ﬁﬁﬁric, i sethionic, lactic, maleic, mal PET/US2007/021921
mandel i ¢, met hanesul fonic, nucic, nitric, panoic,
pant ot heni ¢, phenyl acetic, phosphoric, propionic,
salicylic, stearic, succinic, sulfanilic, sulfuric,
salts. (Qtheraxamplesiofl saltsrage pell Ehorem ssihefagniee, agi, RemBgeai’§ i c

-f.o%iCc. aci ds,.i ncl yde rochlaoric Y, romc
Pharn SRl sFehCeg. ot R M Y Betiot BRI Ge. ©
[0035FExanpl as weéd Baeini thieceerﬁa*ﬂyaratta%emggsqq-ﬂn&aiﬁQMﬂy-I de
and nmesyl ate ATI-2289908vl 7salts. her exanpl €s” of
[1,2,4%xiadigzelr =y Mdlenzaie avid oF a phiteageuticalle acceptalle salt Reargafgthenfurther

et SRR i TS5 e B
intermoldiaatfgcedreans 3- [ 5- (2-f | uoro- phenyl ) -

|, 2, 4] oxadi azol -3-yl ] -benzoic acid or a
[0036Lhar madewseEhirpip, Hiederpt HolvateS anqans Rdpdaffluordrphentylr t her

' tolchiogetric or nan-stoichi tric a nt
112, ARSUYOTES-PUTHRBAT AR b barRlast AR PockPaBERab s TR e
include®@ $@lchismetsie dr hed-etofthidnik@rié embuntePla\salvent BRAASy non-covalent
. 3-[5-(2-fluoro-phenyl)- [I,2, 4] oxadi azol -3-yl]-benzoic
intermplgeylag forgesphar naceut i cal |y acceptabl e salt thereof,

that further includes a stoichionmetric or

ﬂgﬁ: igﬁlﬁégkég%sts{g&gteﬁ%l i kr%%ﬁ re ?ré‘ﬁé'!\t@&’f@ﬂnmtion
003755251 8y FSPAECnPLBOEh PO Ra 8- el o g
diseasp$ EVERrig abielivRbANyWe ShiFR&SRH I prethA@ed@nSlation termination
amel i orated by the suppression of premature =
and/ot popsensgneshiatee mRMNAdEeAY 1aadrBent vdvicheensentife ddmiristerimm a
. . tient . : S cteri .
paie{ R ORISR 0 SPIPAT AT SR 2, 35

fluoroepteeh}ly-[ bR glavaidiaabl-8-ytiosepesiv deidior @ pha@ndcduticdily acceptable salt,
fluoro- phenylé- [1,2, 4] oxadi azol -3-yl ] -benzoic acid or _
solvatg Obh&ﬁﬁtéé]éﬁtﬂ‘? apqoyding tethe dpsages and/or dosinggeimsns Agssribedeherein.
her eo i t '
003 e o0 o R i 0 RO M S e
prevettiom gmesape¢mentwéahy dinean danassesattdeith aggherextibiting premature

revent.ion or managenment Qf any_disease that is .
transl%sogderinaf@tp%n@rpréloa%eﬁée-gs@aiarﬁ%tmﬂbl ekt yne embodiment, the

_ y . . . . _ ot
i A5 600§ STRACI 80 6 PRERSITGTELA e s
codont @pttificleamhples obgqmes shichmaf exthiitlet premature sahddtiog témmdmtion

oo B P R S S TBAES 1 S ion
i SATE AL Dot G 898D, 305 Affaton No
60/3 90@4&63@@- Methiods Edr Ity thechyal BMeldcales TharMod HatePrt@ature
Transfg\ggrll iTgr?'rtlihgt?onl\th Nonsense Mediated mRNA Decay, filed June 21, 2002, which
is incorporated herein by reference in its entirety.

[0039] In a specific embodiment, the methods, compositions, doses, unit dosage
forms and dosing regimens provided herein are useful for the treatment, prevention or
management of a disease associated with a nonsense mutation in a gene in an embryo or fetus

who has or is predisposed or susceptible to a disease associated with a nonsense mutation in a

gene, such as those described herein. In accordance with this embodiment, a pregnant female
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60/ 390, 747, titled: Methods For Identifying Smal

Mol ecul es That Modul ate Premature Transl ation
WOPRHEOP on And Nonsense Medi at ed mRNA Decay, PET{USgL07/021921

June 21, 2002, which is incorporated herein by

reference inits entlrety [0039] In a specific

enbodi nent, the nethods, ositions, doses, unit

is adrru@lgtﬁg‘éi ancsitfestivgemetensjof g-[ 6@1 rpsptpﬁnwr[a@w]nwéaml -3ryd]-benzoic
i b 3Gk 8IS a0 BT Bl e e AR s Chroue

the plgiena té theadintﬁ?@byﬂ:tw Iﬁatpualc\am eh®8digfent, ain RFREH RS of 3-[5-
or susceptl ble to a di sease associated with a nonsense

(2-flueratrhenyir( 1.A.4d0xgdieol-Eybbenzoie Rejd or a@b@rmage@thakly afeeptaple salt,

f I
sova G RLIRRIRAN L RS SOOI e AefBERfle Lo ®
[0040B- [ 5- ( Didehsts mdnbﬁrew gssddiated Wlthxaginalisthted bylthe Lpprdsion of
acid or a pharmaceutically acceptable salt, solvate or

premagirg frapdatiqideapinatign a1/ g5 a98eesse- meéwgﬁql mRNAnflesax inchudepbut are
not lirhi E\}% t%n? i@ rdlsfeggebgangé gﬁat&gfrﬁﬁlﬁﬁg &Eeaggbaoo%gﬁa 5]1tsea59na collagen

eam)

dlseasé,Zdlfiliem@[ ) nal‘redk}ge)lel{ahve?dlééa(maﬂbraﬂfékatfve Yiskadeen z@rdiovasduthr
or a _pharmageutically acceptable salt, solvate or
dlseasﬁf;ﬁdﬁ%m@“%rbféiﬂs(?é?e Ag Halyalmrmt@ty@ifaseo@raqewa linsriave syytery dissase.

[0041{ (remil € tgc%)cdf g%legk &S withirths 044 gr tl@%ﬁ&ﬁ{)@st &9ndMbBntion

Porat e suppressi o
includestan sf&aﬁot dimitedrtog malhpl@rt:ndndlrmrnenpllase (l@'@e el asd B amifAAdosis,

mucogﬂ? g@égalg%g ¥pe Iuaémialils,t%%%;f{jﬁgaéfggaézbggopaéggggg@matous poliposis
coli, \%S}%gga Lﬁd&@bﬁﬁgﬁnh@rﬁ&aﬁ%dr&héﬁﬁn%?hﬂlﬁ A hgrlné)g}élgg B, gollagen

neur odegener ati ve di sease pra at've
VII, Ad;@ﬂdh &)mtxmub,aTo»mesdimeks Syndrdnng mizabdoidi tamas @pidarmolysis bullosa,

Hurlery SREbRe (R Spa PO apb . GreasMeViarTonIDissese
myotu%ﬁﬁpﬁly@f)athfl‘ e)(ﬂﬁk@kpgi?o&i)ufapﬁl bPMRN L %ﬁkéfgisqﬂg%gy%ési%r)@-linked

I'Tmted I pl e endocrime neop
agamrﬂaglﬁwl@)%mleawlyoyslmé«@eyrdmam bpis@aoisaniadasophy( fayiBall
| asi a, denonatous

| |
wenof b SR APl DUEORL e polencont
neurofﬁ)’rﬁﬁ%ﬂﬁ% 1 H&%ﬁbﬂdﬂa@osﬁ 2, mﬂmlﬁb} § alsgase Cply S’&ﬁ?gg&dse Rett

l e é}/n drone, Townes- Brocks Syndrong,
Syndromnﬂﬂem@psl@ePwalyéymirme | wmermhlrdyeplassa/SJyn dragitisy syndrome,

d
Leri- Wil Gy SR e R iR mRRp R Phaee it Spp Pty evrae
atroph§fy&R&bEerosss, deicRthe GRAPAGHTRLY, Qﬁ%t@ﬁiaaDer\ﬁ'I')is&iﬁg acute intermittent

agannaglobullnenla polycystlc ki dney di sease, spina
porphyfigs £gmglen &lmﬁﬁaﬁerlﬂtaﬁmdﬁanolaﬂéh@lmo slsm;Dqu@m Ereacher-Collins

d rogenase def.i ci p | ket onuri a,
Synde gt R G R R E RS L P B P R ey
hypertﬂyﬁ)@cﬁﬁﬁ, agliay, obagitys Patk RS disBel N2y P&k’s disease C, Cystic
Her mansky- Pudl ak Syndrone, ect oder nal dyspl asi a/ ski n

Fibrosfs; guiseylarndystaphye heart disease \kdqney sw@&m@é@@m@a familial
hyper%lyfééﬁéﬁem@f Pe?ﬁﬂ?ssﬁgx%%é& fyso&qﬁa“? R rz?g%@sdc\éget, Eu%%ré{fs sclerosis,

Duchenne Muscular Dystrophy, and Marfan Syndrome.
[0042] In another embodiment, the genetic disease is an autoimmune disease. In a
preferred embodiment, the autoimmune disease is rheumatoid arthritis or graft versus host

disease.
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atrophy, atherosclerosis, sensorineural deafness,
dystoni a, Dent Disease, acute intermttent porg ria,
WOBMSASHF sease, Herlitz epidermol ysis bul | 0osaPCHLS3WR021921
Di sease, Treacher-Collins Syndrone, pyruvate kinase
deficiency, giantism dwarfism hypothyroidisnr
hypert hyroi di sm agi ng, obesity, Parkinson's disease,
[0043Ni emani Mother smbodisngns e g@,egr Hisease iy obloed disgassullap preferred

embod b, 38 Wad 8ise SLRERHRLIM U N hEPRR ssevn gpeh gt

telangfetasial thﬁal@s@HﬁrﬁrMey|sbbﬁ@§0”H| storage di sease,
tuberous sclerosis, Duchenne Miuscul ar Dystrophy, and

[0044}\pr f anlrsynedies ﬁ@bopmmz]thq zﬁmheﬂﬁeasemwiagemdlseasne Ina

[ S ease
embocgﬁlgﬁ{é#r?eecg)llggﬁl %séa& ﬁsrbs éenes ﬁer? cla <2r §rég%5és s
(0045 heunalmartbtigdr elitbollingen® rth@ge’ifetlc ueea?suss figbdtedli sease.

ATI - 2289908vl 0043] In another enbodi nent, the

[0046henet | & %n%laeé@@ pdineng thgengtia diggase iy #n @ﬂamefaé@rwéi@ease Ina
phl lia A Von
prefer@%ﬁiﬁ‘ﬂ?dbr and. d| E?afggﬂ? %yg} cﬁ%%?@rgtagt)}gﬂ g el angi ect asi a,

[0047p- t hal Asamitied emibolinting thes genees disp4d04¢1d cdrabNEt &Y system

enbodi nent, the genetic disease is_a collagen disease.
diseas. [nyongRIBRAdMBARL tg@ srAtiabperueusysteRetiscasy i§ adiepedgasnseative

drseasle ”H{eﬁ I%?E%r?edoé'én dﬁrﬁgemisﬂgg 8e&t%@f&é§voh§‘s3§%§£@1§éa‘sg fg)r%g enstclerosw

i seas n ano
muscx&arhbfdummm; Duthenngemstiler dlisgeping Alsheimer NdiseseElayr Sachs disease,

ase. In a pref rred enpbadi nent . the i nflamatory
late mgqnélgra%félr?rsal TPkt ol wsemoggAFINGh) erferHBronendiseaserent |

[0048} he gepeidothed 'eﬁl%ﬁﬁsgn |§ &gengéﬁﬁé Hsedleiy %exsﬁﬁta?ﬂlé err?

di sease. In one e e centra nervou
embodlinest ge dasca inefithe Hegkarelrretk \oye cikére asmuth, [throat, pﬁc@fnegusechest
nbodi nent, t.he central nervous system di sease is
bone, ﬁ,mg ﬁ

t FPPR Sl gEum, SemReh.ArosRle HeashyPVatite Kishw liver, pancreas,
brain, W@&ME Aeaflor LORRRY, TAL CARENEN R Iﬁiirﬁ‘ﬁ'g%ﬁ qe?a%ya i€ cers include

di sease, late infantile neuronal cer i po uscl nosi s
solid toinbNChymatol deivek parsers' asd ditse asaplasi3048] | n anot her

nmbodi t he tic sease i S canc
[0049Er ef er FE%P OLheh BEALS ?ﬁe lf‘?‘rgms%fnﬁ“@r"a‘i“?r bsfasf?f’éatﬁ‘gﬁ’bthé‘r‘mor
suppré%?&kgen@é/@ee &k Garnﬂ?k'tt(ﬂ 20027 Rk G&S PPNAGP1 7, BAGREs er 0l.1998,
bone, |ung, colon, gnoi d, rectum stomach, prostate,

Proc. Nat a‘&cta,d Seiab/Sds 95 klﬁﬁ%’yl 5591l ynng qumﬂ&()é)ﬁsNaﬂurQaMedlcme 6(12)

h t d Th
1335- |40 6P B ret blveRior 2ERE RIS, Bl AR TRuRT . ARG ATM,
BRAGIEBRACDNISEH, SRR SUS, GIRINOLNEL, NERIWRS] A3 psB0049] In
anot her preferred enbodi nent, t’he cdancer |s associ at ed

[0050lxi t h t hrmparggrgipﬂ,es@&rre@@m@d(mgé, the @m@aﬂupmessoege@ is the p53
gene. 1% nge’ns nla?ce)ns l}alv% b%aen1 15dent1t1 ed ml\{ﬁé/ e§3s gene and %ave8been implicated in
cancer. Several nonsense mutations in the pS3 gene have been identified (see, e.g., Masuda
et al., 2000, Tokai J Exp Clin Med. 25(2):69-77; Oh et al., 2000, Mol Cells 10(3):275-80; Li
et al., 2000, Lab Invest. 80(4):493-9; Yang et al., 1999, Zhonghua Zhong Liu Za Zhi
21(2):114-8; Finkelstein et al., 1998, Mol Diagn. 3(1):37-41; Kajiyama et al., 1998, Dis
Esophagus. 11(4):279-83; Kawamura ef al., 1999, Leuk Res. 23(2):115-26; Radig et al.,
1998, Hum Pathol. 29(11):1310-6; Schuyer et al., 1998, Int J Cancer 76(3):299-303; Wang-
Gohrke et al., 1998, Oncol Rep. 5(1):65-8; Fulop et al., 1998, ] Reprod Med. 43(2):119-27,
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Proc. Natl. Acad. Sci. USA, 95: 15587-15591; Kung et

al . 2000, Nature Medicine 6(12): 1335-1340. Such tunor
WQiaM$0dx86r genes include, but are not |initedPEHUSAPEI21921

ATM BRAC, BRAC2, MsHI, pTEN, Rb, CDKN2, NFI, NF2,

W, and p53. [0050] In a particularly preferred

errbodl ment, the tunor égr essor gene is the gene.

Nmonmweq%s&%ﬂd?qrmﬁ@l Reiy &4 éﬁ3-|8dHﬁrphrer @d 1996,t¢rae10915!3ett 100(1-
2)'1079%1?@% Fat/®6bﬁgr{lré m*@af(gg ué(HganC glb ﬁeﬂhppon Rinsho.

nonsense nU ati ons

53(1 1) DRsALS; firesbut S €al., €995, AnWHdﬂﬁG@ﬁet?ﬁGG)Z&QOIS mlet a1 Bo9s,
din Med. 25(2):69-77: Oh et al, 2000, Mol

Cancen Bpry) 2523%5éé(Ad_am%m eal., R9GOBr thr@emﬁt@bw(l)@d(&rﬁmwn@t al,,

1994, mﬂg&i af e nfa?%g?nﬁ%gﬁﬁgﬂ%ﬂléggn%wﬁ? §'§43%ef§z$:§3,a B 1342-

9; Mcllﬁayre yede 1994 al Clid ©381. [2(S): @9@@&%& etlal( #9942 CcSkne.
Kawanmur a et aI 1999, Leuk Res. Ig 1 15-26; Radig

9(4):1231-5) Nakpgyga etglm|P92.Han ] Caoger R &33 1@93&Myei0ffeqt al 1992,
3 hr ke
onodly, PR R0 oL 68) ARRIIRB0 i I

1773 M}ir @dhdBidclodReL9f WHJEI:H art herebllind28&218 \bly r&fe@ﬁlcél Q‘ITEhh‘lﬁl
1997, J Dermatol Sci. 14(3): 173-8; Fbieh et a
m“”“f@bG Cancer Lett. 100(1- 2):107-13; Rall 1996,

o001 iy UL T A
adminidtemin@ao etpati&t 613)1eeﬁi08erﬂ:6f andfeetied arabunt of 935 5-(Cahees-phenyl)-
[1,2 4]8@%‘3/ )mﬁ% éf% %Aﬁ?r? g2 glra?rtna%{w&alllygrr?ﬁcsptpi@a %emgﬁmr@wdrate
thereom%RJde BhGh n(ﬁq’ﬂm ed th: 8RR G reEar%gga}r_ cgt%%]ér?éﬁ,e%@?g%r@oma,

1342-9; Mlntyre et a
myxosﬁﬂ(oﬁ")a, Bﬁ&aﬁi@mal,—lolnomircs’arcama ost@fpénic Cacomanchor@my, angiosarcoma,

endo“éﬁ?%ﬁﬁ“i%@‘z@% ngies e laémpgrngmpggt%e %%@3&@5 ymoyforya
sl i O sbond BB S B AR o,

pancrelage edneer, rbo&msmnadiredvdnmn cefdcer,gnostate nadceisquanndusrcell ic@g)noma,
051, In ther enbodi nent s, di seases to be treated,

basal %ﬂé@@wl ef}?&ﬁf&g@aﬂ%w% .sf%rﬁ&r@mw sePagequs glapdicarcinoma,

papllld??@Qcin'&ﬁfaeﬁipl%y%ﬁérﬁﬁﬁﬂcﬁ%nﬁ%fad@ﬁdocgrzcg}ome )r/rredulbe carcinoma,

[ uor o- phenyl) ] oxa Zol C
broncfmgmic @arcawp‘rvarmbealﬂt Qamihcbrya é@p&ipmabbllfe del careipomaat e or

rate thereof cl ud but ar t. limted.t solid.
choriof PR SRR, LAl harS Mori PABEY il csiyiehCeaniisStcutar
tumor) lhﬁ@@aﬂff:lﬁ‘a@ﬂi&; stRA1PEAT 10REE £ 6iBma OSh &RY e fhofR! AR lial carcinoma,
chordoma, angi osarcoma, endot hel i osar coma, ~

glioma, 9W@muwastommmgmmmmel ¢nssdyroonma, Kaposi’s

paEsot i omm,

sarcorf PRSI, hIREan BT ro G £ Bkiotds o denraplioma, menangioma,
melan@a, Crfeaﬁibllaétdiﬁw ¢&@fnobRk@afl a BRIBEHom AR ANtCIFRHAbblastic

prostate cancer, squanous cell carcinons,
leukemia, acute lymphoblastic B-cell leukemia, acute lymphoblastic T-cell leukemia, acute
myeloblastic leukemia, acute promyelocytic leukemia, acute monoblastic leukemia, acute
erythroleukemic leukemia, acute megakaryoblastic leukemia, acute myelomonocytic
leukemia, acute nonlymphocyctic leukemia, acute undifferentiated leukemia, chronic

myelocytic leukemia, chronic lymphocytic leukemia, hairy cell leukemia, or multiple
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basal cell carcinoma, adenocarcinoma, sweat gland
carci noma, sebaceous gl and carci nong, papillar¥
WEPW/HdKE, papil | ary adenocarci nonas, PCT/US2007/021921
cyst adenocar ci nona, nedul | ary carci noma, bronchogenic
carci noma, renal cell carcinoma, hepatoma, bile duct
carci noma, choriocarci noma, sem nona, enbryona
myelogag. cYed §réa, Haprisa's Rrineinles of dnigtngd Medinivege Eugenssiagnwald ef al.,
u reihpoma, small cell |ung carci noma
GM&’%ng%gﬁﬁggg%gﬁé%@?fepitheIiaI carci noma, glioma,
[0052fst r OCYit GiBembRITMEND Heaf¥ediiBn rélid$lio0Pidihya 8 G8&ing, preventing or
ependynoma, Kaposi's sarconmm, pineal oma,
reduckgeang. spmassisgadmitigering an efésstiveramonnt of 3dSr@rbipro-ohenyl)-

2 OO S AL TSR 8 Gy
theredfyorp batdna s heedBharedl Th aypkgitulr embudieneny, M wdtleastidsystic

T-cell | eukem a, acute myel obl asts | eukem a, acute
fibrosisr dppaotberyanebadimkiEnihg covgiis shiewifatsmah [reanoslisk embadiment, 3-[5-
- - r - - - 1
G ERT 2 SHEIL S BMASI By A R RRAAT USRS st
solvataonhydrpieahsresdf is athairkstefied as adudage fiorel proerded hemirest according to a
.l eukem a, chrgnic nmyel ocytic | eukem a, chronic

dosing (reHRgERioVded Bgtedi a, hairy cell leukemia, or multiple

Tl -22 1y Lsap. 'S :
0053511228508y N 0o g SREE oo gsontin
expresion iedsuscleppompiSsing fidnifsbedringend e f20Mdk) am O o623 - [ 542 -Blero-

aodi_nent., e inpvention relates to a method of
phenyfird - Hag? lﬁ%-sebﬂi-[;ﬁ&owwde%&?cp ecsugirellycasapntatlle syt solvate or
o e R TR e Ao Pl iy e fsptpn el
to a mathod oflincacgeingrdysicenttin expresgionda episalelcells @binprisiap cahtacting the

h h ' ' d o
musclg 55 e & CErBomaranel o hE el hem 6 xadiizdl-3-]-
benzofd RiPS SphdrMaSIBEAHS a2 Bt Qn(glr:] ?Bﬂtg?l[vt%{é%r GOHQR there6P T AYNE

cough. I'n anot her €enbodi

embodimmeht, the mugshecatls ard ¢onPactidon adi@zlola Pesifip chbodiment,abé patient
or, a pharmaceutically acceptahl e.salt ate Qqr

nas DR ROt fh i Borerdie iy, HESRy oo rteny))-

[1 ,2,4fo@&i!aﬁ'@d3-gl?lb@hibi@ hci@®f 8 pRArRfcé Ricall F ARk pEbledlt '@V ate or hydrate
provi ded herein. [0053] In one enbodi nent, the

thereof ip/astministerededsaa dosagafoammeotided lufreinoe nemsding taly dosingtegimen

kgﬁg{ession in nmuscle, conprising adm ni stering an

prowi &t ve amount of 3-[5-(2-fluorophenyl)-[

| 42, 4] pvacli @rObosiny Replageigoi ¢ acid or a

pharmaceuticalTy acceptable salt, solvate or hydrate

[0054}e Egr eofyityubfag lifiied by tHb%?ﬁltw&Ie%’xi invleﬁ‘tifhh%]‘gﬁgf#)ﬁé&grin part,

’ odlmsnt,_thelnventlon relates to a ne
specificripsesaridrdpsihggegiopns foréxPr@sfhiavorphenyhiBle2,4]osedihzl-3-yl]-benzoic

acid ogg ggérhsa{gglggﬁﬁgagc%tg#agg stan,e sorlT\]/Ja%eC(l)r%y%?zllttle fche\rl\éiotf rt]aa‘?rc])ptimize the
suppre¥sio-of Brémaigre eraR 181 terrhineorftditéiionise-frediated AR &ay. In

acid or a pharmaceutically acceptable salt, solvate or
a preferyed aplodimente e nopsenggrmediated mRNA decay results from a nonsense

mutation of DNA.

[0055] The novel methods of the invention encompass the treatment, prevention and
management of diseases treatable or preventable by the suppression of premature translation

termination and/or nonsense-mediated mRNA decay or symptoms thereof while reducing or
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enbodi nent, the nuscle cells are contacted in vitro.
In a specific enbodi nent, the patient has Duchenne
Wﬂﬁ@‘&ﬂ“gﬁ“ dystrophy. In another enbodi nent, PCT/US2007/021921

3-[5-(2-fluoro-phenyl)- [I,2,4] oxadi azol - 3-y| ] - benzoi c
acid or a pharnaceutically acceptable salt, solvate or
hydrate thereof is admnistered as a dosage form

aVOIdlpg @dvedmbrhmm@mﬁd@ffea@c@g dionirities ca sloitliagtsr dbé peafierred route of

4.Doses an

aaminly GBI i e iR S e R Br APt TR T esefn of o

solutidi) @Qﬂn@a%f@ﬁmoh Br Raslution e iallditiofs 2e6veAantl @5bVttthe saturating
regi nens for

concelgre[t@n(oiacmwg@n@henw) [I 2, 4] oxadi azol - 3-yl ] - benzoi c

i d h tical cce €. Sa
10060 o7 ot S1EABHEBT S BRimone FESFRRT BRI B biogRb e bl ane
to theiP BB tara@hiekaBsd Mhain@din b AesTHbat pledinAEHcitration of the active agent.
nonsense- nedi at ed mMRNA deca ﬁa In a preferred

Withoghbriag hawted by Heeomo mtsleﬁwg @cb@vmmd drsartginingsaelagively

constan{ ?lglrga con?:% e1o|nn eaﬁ 1\ eoargeg{%%g goie dgls%r-%ggf%?@on 4.4) over,

for ex@hplé a4 RurgiReloddN RMGEE Piovitfes dibeRErted ther@iudbleffe@rto the patient.
preventabl e by the suppression of premature

The desesprd desingreginens dasaribad herginpre netuldas achiesdnganimairiining

mwht&%&ﬂ%&%g&%%@ﬁ%ﬁ%%g%?@#g%@gﬁ%&l 5{g?uﬁhagn?gd effects,

[0057]e 9., Imotienibodsmet, the tieveafidrerdfes tbhan@hed 6fz§c&nﬁinfs€6ﬂin§3 [5-(2-
of administratjon for the doses and dosi ng regi nens
fluororpheyl)-hbd 4iluradiarol- yrbgnzqis agid or m@maeaﬁmﬂy gcceptable salt,

solvat§ o H}%dr&’t@ t e@ed‘f%ﬂe%lg tﬁéo%cﬂtlé g%lan? {s Eﬁlnﬁ&sft’é édO[B a\égahlejnt in need thereof

|ona active agen ur at
once mari@eml?nmbuopermfd active agent). [0056] The doses and

d05|ng regi mens descri bed herein are thought to be .
10058, o Ui IATSHES peimeat ths inyentigndehics o2 IRhogaradaRistgring 3-

54 R EAEA L 2378020 Ry BEh AN R b RS RO lcepa
salt, s@edte ev hydya@nblerosfi wheaeinitigacsive ageait |1s/aﬂnymrsmnat @ pagieAtSiieed
oncentratlﬁnaotbactlve@$gent (su h as those descri bed

thereof FVQ, GRET BrA 1 @) 24 Gk Per MIRISHEA 15 PFaTerablyr
separaltéairlg)ed’boupﬁ ‘?X'hgﬁl% %&%%ﬁfﬂogin?ént tl@ﬁﬁ@t@eﬁ‘ﬁ {h%sce%ég&ﬁmE&a the

he “pati ent oses and dosing reginmens descri
active Iagcre ican he edruoswdtered,ffor exacipleat mgalaie, vacinashraakfest and bupper.
herap ut| | a concentratjons of active a
10059F 0057} o e < BRBUATRb e e OPGITe o Medosk d gdpiigering 3-
5-(2- H%B 1)-pOPY x%HﬁEél[HJ ¥-bkrzdicacid or a ph ticall tabl
> Jo?’?;‘e@” T By TRk or ¢ plarmaseatically aecgprabl
salt, S@lvqih ar hﬂb@t@ttheracbﬂ \yhemoelpft ative ag@dtus adnuihisered tora payidntah @eed

reo PPl o EL 15 BAHE B ek A S50y
separaR@Iiyodbout 4-14 hours. In a particular embodiment, the active agent is administered
once in the morning, once in the afternoon and once in the evening. Preferred intervals
between doses include 4, 5,6, 7, 8,9, 10, 11, 12, 13 and 14 hours.

[0060] In one embodiment, the dose of active agent is escalated throughout a 24 hour
period. In another embodiment, the second dose administered is escalated (e.g., doubled). In
another embodiment, the first and second dose administered are kept constant and the third

dose administered is escalated (e.g., doubled). In a particular embodiment, the three doses in
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[0058] In another enbodi nent, the invention relates to
a net hod of adm nistering 3-

WP30BP433600r 0- phenyl ) - [ 1, 2, 4] oxadi azol - 3- yI ] - bBRFESE007/021921
acid or a pharnmaceuti cal |y acceptable salt, solvate or
hydrate thereof wherein the active agent is
adm nistered to a patient in need thereof two tines in

a 24 hquriperigd apjadmeinistased desardinghiertes formalah 1 Xd hXKn2X: where Fnisias

iR GRRAEL B AR R 2 PR 0 e 35

mg/k g2 8@ fg /1606t i@)&n?ﬂi ). NinSn6{HeEl emf)@dlrn@?ita fRl Rtivahgene &l adhiifBtered
such as breakfast and S,oﬁ) 0059 I n anot her
withingvp o befaeerar afteneabpuivihil § 010, A& on @gnmﬁe%ofrfb@ hatienphaving food. In

one enﬁ\gm rgér?t} %rg #fg&:&% ﬁmpjmt[qf tlﬁe %‘]UVC agent i qpr:gk&;p]onb% ﬁr}lé?q:m food. In

anotheﬁtemﬂ)odfmeﬁht JPhasdipeegéitGaddirindttePivahbe 6.t , sol vate or
ydr at e t hereof wherein the active agent is

[0061bd mi ni Strartiylarty pretsaed dpging regiaertisthal vdsre a paticat isiadanistered
the acﬂl\% eg’g‘é’?gl&%é tgglg%F gftélj dao %Ealvxg gﬁﬁ" g n%jqu gagirsn rh:dsltZrhaotulr c1Jr%ervals

(e.g., aDaWIOOCAIWﬁee bhaifasg L : OOtPIM afiert luéh, ag@ Bt ~7:60 PM after supper).
adm ni stered once in the norning, once in the
[0062]af t er nbiotet anRiheRERbAdimecthe insisntion refatess tetheefiminiseatien of 3-[5-

-GS, B2 ABER, oy o ity shfpab o,
solvat@ot hydeata gesn¢ofiis siaglealr aiveded (a/goulifeo times i2d 2hhotr pejodPdoses
notggejr epbodi nent, the second dose adm nistered i s

betwe!%rg%imza&/ ance3 Q) mekgy hmedse and258pe/ker | wetkednddRd me/ke |

keSO LSRR 8L SR L SRR R 0

or 2 mgtgandd.mg/kg o pastehidnheed toteod hm@a.rtutdﬁzg dtlﬁifoelﬁndﬂz}?-ﬁs -(2-

in ATl- 908Vl hour rlod are admpistere
fluorogBe il ﬁéﬁ?%a%éolf%}/ﬁiaeazow ad1d pxa pharmagpigicallyagesbighle salt,

: nit _

solvatﬁg‘x/r l}g’d‘r‘é{g g{err%? Igg é&glgﬁ%ﬁgﬁt %’68 r?g ?li%{t K% 3 Sm%gt’%uhéq) mg/kg,
about 6 0loge/bg, 2bOutriyl X gig/kd, abmd?ﬂérmg’ﬂrg@d hbentl 8-20heg/kgt (e
pric A S5 48 TE eb h  Si  Se e
pharmb]ék‘(xhﬂeﬂl}f RR€ptablB sANROKARA 'h?@['ﬁe th@t@oﬁfsfaﬁﬁﬁdlytgr ? grdl)seoc;f about

he act’'i ve agent IS sprl nk on or mn xed
4 mg/@w ebcnéﬂ mﬂbg,oabnehs metkee abmit i1 0 engligg aboitsl 4adg/|ng atoet 20img/kg,

sbout #4510 melirapet Rhe koo o s aeBrugimgte. I
anothe@@h’bﬁ@m@ﬂ?%ﬁy%§%fﬂh§@ 5”&21%61% -1y @2‘”@6‘J<ad?4zol -3-yl] benzonc

appr oxi mat el hour interval
acid or plggmaggusital acwcetaklﬁ aslt, solvateQ@ hpitages deseribagniothe mmbchng

ool PR B BRI

[0063]adNi ni BtdndtHed Bme)dl?rrebf5 the invention relates to continuous therapy wherein 3-
é#ZO fl uor o)TEII;eni/ }H?xadl azol - 3-yl ] -benzoic acid
[5-(2-fhtorerphert hrbled b qxe@mql 3aJcl przsi acid e a phasmiaceutiealty acceptable
L S I P L S g s
perlodﬁﬁ@lrrlﬁiiklgg 5,1, I'(E/IHQZ(E}Qd 2560 T@Sﬁ/l B@ dayk o¥iid¢g). AAGnd 2Mbodiment, the

active agent 95 continuously administered three times per 24 hour period. In another
embodiment, the active agent is administered continuously daily, weekly, monthly or yearly.

In a specific embodiment, the active agent is continuously administered three times per 24
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ng/kg and 100 ng/ kg, 1 ng/kg and 50 ng/ kg, 1 ng/kg and
1 nmg/ kg and 10 ng/ kg or 2 ng/ kg and 10 ny/ kg
W?é‘“g%ﬁ%ﬁﬁént in need thereof. In a particul ar PCT/US2007/021921
enbodi nent, 3-[5-(2-
fluoro-phenyl)-[l,2,4]oxadiazol-3-y|]-benzoic acid or
a pharmaceutically acceptable salt, solvate or hydrate
hour petied atdosgsofaaoiid B1zdize dbdut 4anglbg endébaalb 8 mg/Rg Bordgyk gyeeks,
bout bout 8-1
monthg BEVGars Zl%lag%ﬁﬁ’%l? §"%PH%C&H Qciggﬁlﬁ%ﬁﬁt)‘?}%cothugusl?%m%istered
three tﬁﬁést 5pe@ ok abuepdRM A8Bdes of about 7 mg/kg, about 7 mg/k and about 14 mg/kg
-fl uoro- phen¥l )-[1, 2, 4] oxadl azol - g] benzoi c
for da}éﬁ; Meb? rra)nﬁﬁaxrrya@réu 1 @welCﬁCenz@mxamteths actnve agehijigcentguously

e thereof adn1n red se
admml_%grﬁ(g hreaebtbrms p/er ar P%{B’g %sersrﬁy Eléout i@ 6‘{&/1?& 6% ;ngg/kg and
b @@ kglfbr @By Sreeldd) Blointhd Or fedrk In AGRuif ?e'ﬁlﬁmhh& tﬂ@@éﬁ
about mgt/ % rag%ogleBS ng} kgrlgfg?goutn 4%)bé i kg or abgut 50 ve agent
is contrmquugly aﬂmlmﬁt@tddéhreer&mvmpﬁrel‘ﬁ hoxarpyrld@gtedqses cpihaéaout 30 mg/kg, about

( adi azol
30 mefe gigbol! APREAB TR o Snb BT B IER I e pha PE B B Gment
the activedig@heisdeaGdaslY admitikerepieee iy pendokiui®efiod & doses of about
adm nistered three tines in a 24 hour period. [0063

10 mgrkg, abrot ARk el #howt 20 madd fav davsi wacksemants of gears. hn a
specxﬁ%%?riﬂfﬁﬂﬁédng,rtégg g?ﬁk[ gérﬁ 4[‘]%‘8‘151 Ia%r?b 1st%red ljreeb o8 per 24 hour

periodag ddsedlof abqh@n ﬁﬂgflag;twbsal 40ymp/kgand abdwe 89 c’mhg/kg ﬁﬁ'd‘dﬁi velks,
hydrate thereof 1s adm nistered daily to a patient in

monthﬁ seyearhelnesseh Rbhowr resiofd Ahat theeactiye agamt i adeipisteged, itgs preferably
r n

wdminedfresiine i e feieart rE el Bty 20 am
after baehitfast, stl €d0eRMtafeeinth,rand ape?:0@#Mafter spppdr dCortihuous therapy is

ot her _erbodi nent , the active agent is admnistered
preferghlp s far, eyregHpI, PIASBKPY OF MBRESMPNbR! GshieiFybropis apd

the active agent is continuously

DUChe%g%%‘{Sg‘?%‘eﬂg&H?ﬂZe times per 24 ATI-2289908v| 4hour
[0064]0er i odTeatnakos @sriads fabauburde cfithégpy edrmdpan 4nepieklg tandveeks,

ut 8 ng/ kg for days weeks, nonths or years. In a
three %?fi‘é fopeWesHSoAY RS, $ikavesks soxenayeke. cight bRk Rinswegelss. ten

e e
weeksat?g!/eﬁl' s %e’\{(ég, @ek%)out %rﬂ)%re?lﬁsgf an E%\g]gﬁ%s goﬁ trnrbc%(%;s, P or
monthd,esps mm/ehsksrvemnmhﬂs @ghtyneantks, nine raon':thne ¢érf months, eleven months,

odi nent, the ac e iS co |nu
one Ve AR B BEFORPRCIOLY HEGS S0 Y530 R el | Beffestmets ggods can

be 1nté?fup@é@l peHddSBf KQt WH@H Whn dfan rﬁ&fa&go&r\gee%b% wggcsnﬁfré%gweeks

for ays weeks, nmonths or years. In a specif
four weeltso fivermieeks, sireveeks, seeerayenks, dightoureks, numeqks ten weeks, eleven

adm. ni st hr ee s per 24 hour d at ses
weeksopveLtR Gk ot ecki SoitteRs ek d o et e Btorfl B months,
seven fr%tlﬁaéﬁght MERKS nikMbites, %n XBAS; elé%n%&ﬂ%‘: bhd fear, two years,
enbodi nent, the active agent is continuously

three yearsi Frius yearacfivetyeats arilonser. pBuch2ietemminatipns ¢ancbeanaddyyesne skilled
f ~about, 10 kg, about 10 ng/ kg and about 20 ng/ kg
in theg r(e %aaghywé%/g nont hs or years. In a specific
[0065mbOdi Iﬁlﬁam&h@r @abddife@OREHtmES i§ OGMtinB@DIr N4 days, followed by
adm ni stered three tinmes per 24 hour
no treatment for 14 days, followed by continuous treatment for an additional 14 days. In one
embodiment, the dose given during the second 14 days of treatment is greater than that given

during the first 14 days of treatment. As a non-limiting example, a patient in need thereof is
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period at doses of about 40 ng/ kg, about 40 rrg/ kg and
about 80 ng/ kg for days, weeks, months or years. 1n
WRat®3hour period that the active agent is PCTIUS2007/021921
adm nistered, it is preferably adm nistered three
ti rres at approxi mately 6-, 6, and 12-hour intervals
(e at -7:00 AM after breakfast - 1:00 PM after
admlmaﬁfrrérh thremdpsgs of F-{D2-ANprerpheny R b,ﬁé‘ﬂ9xad@@nb3ﬂUobPonnc acid or a

phar SRy oo BishBgheli S B ol 7L TR g, g mekg and 8
mg/kg?lxln@ﬂ@m eupiiod! for lﬂcﬁitlhﬁ@rﬁydayﬁ GOfdedTbe s aBRtwilet @88ment,
or

a course of therapy can Span one week, two weeks,

followed by admsrikisatiomafithige drsgs of Bx[é (Q\zébrag) -phsiny)vid Ak oxasiazoh3-y1]-
benzoi¢ ackdS or B\l,%quvgcexg 8@9] acthﬁ%?tB %?ﬁg]&ﬁ@ om?%gﬁa{e tﬁﬁr%ﬁg@'é 10 mg/kg,

10 mgﬁlcglindrmhhg&g) f VB4 H&ﬁtﬂaﬁod Sdranmdaitidsal lsledbﬂﬂnmtdla%
ght nonths, nine nonths, ten nonths, eleven nonths,

[0066bne y e Hr anathgs epbadiment, Hreeen%sﬁ@ntmw foedf éaySf Geatinuous
treatm%ﬁ?c[ ?lrb%;){l g'ﬂgt%a bg!&gg éf:ng t‘@gt m \Aﬁhé Q}gegelgl% 812 ars C%Ptmuous

treatm@nEcanvedo, betf‘d)ﬂowecﬁky? arésh p@ﬁbdﬂﬁﬁkﬁg onk @y Endﬂ@&ky%, mbhihs, weeks or
weeks, sSix weeks, seven weeks ght weeks, nine
years, yaeontipueps jesakment dhesesnnyag Rﬁer tbwsr/eerw@eks t hirt een
eks, S
o061, 1 UL PERIRRERS, P> TR e £2 IR0 L benesc

acid o phirsnaceltdby acaeptabke, sah e weasor, hyldvwie yeados is ddmii@Btered
céears f our ears five years or | onger. Such
accor

86 1 e Aascs gRa desine prhciulnd esgribgehessin in eembinationewith @ second
actlve(a%%@r ée sﬂl@&’i?a'rngclélt%%or Jegrgeqic lglrl]{/)ln r{ﬁ Qﬁircpfa? %ﬁB%rénfgt’s, 3-[5-(2-

fluorofpsheh o .2 [ oxadiadzo Ry thesehzdio acid4r d@MSmnzfcelhtﬁdam dcdeptable salt,
confi puous treatrrent for an additional 14 days. I n _one
solvatg qhByrae ibereqfis admuesteyed asrosdipg frgtht% |4856§@86 ﬁesu_ms@&ggles

descriBéd ﬁér&ﬁtlﬁr%&hbinﬁ?&f &th&h am%ké&@ﬁe A ¥ ccg'tgrblﬁga h&;}ﬁreiatlc
I rst days of treatnent a non- mtrn

enzynw, plaamtdndpth, msnBech h}lpegkyoémlcsclg,éﬂﬂ aﬂﬁﬁ@@zﬁs\ﬂmy ac1d a

h E dm ni stered three dose

chemothqrapquiic ARER; - ARRBRYPS 197 acsm&rbtksrap&z?;he adrpinstiglipg of the

seconaisétpbecargea dahak ’ﬂaﬁ@dﬁén@é‘éﬂ . ga&%ﬁ raha@én%r §é’ét£l) pafénva!fﬁe e
hydrate thereof (e.qg., g,

intravg¢npua, lzﬁamal patranpuscilor, sulzr:utamnwsn uxmdemiat}sr lrﬁ@hlbanmd:al) or

intrath%)ée}}1 i? aérll Fnarhhc&mepfsr ig-g%-@érgrooﬁeanM? 2b4>joxad1azol 3-yl]-benzoic
acid o8a bﬁarﬁ%&édti&@ﬂ? aflepRBle)salt! sobvatd Wra@ ﬁ'lefe%f)@ Ad'mlhf%fé%éﬂ c

acid or a p armaceutlcal’ly accept'able salt, solvate or
accordiggitogthe dpsesand tloging gchedqlgs d@pkqu he@eingp kcgnhmdtlcz()wnh radiation
th mg/ kg) in a 24 hour period for an additional 14
raPdont i nuous days. [0066] I n another enbodi nent,

[0068] I eat MRRYillibe nE@ersiodd ks tHeimAMtoenativE RNt AdiRiSstered to a patient
treatnment can be interrupted by one or nhore days,

in neegpirarens areeictes bercaleulates! bagkshapomibeiactual eveetight of theepatiantsio
questlgr‘ie 0{ ﬁnle la%\gg?(w%g]%t 5 t%te pgt?ernlt Sgptlllg\lsotnl 1g%uesr%1on?e gn%h(late%%fes’ white

females, African American males, African American females, Asian males or Asian females,

including adults and children).

4.5 Plasma Concentrations
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years, with continuous treatnent then resum ng after
the rest period. [0067] In certain enbodi nents,

W2pWI3866 | uor o- phenyl ) -[ 1, 2, 4] oxadi azol - 3-y! ] PEEASY03/021921
acid or a pharnmaceutically acceptable salt, solvate or
hydrate thereof is adm nistered according to the doses
and dosi ng schedul es descri bed herein in conbination

[0069%ii t h almewswerabedimentethggryantipe rejates i amkthad @b owintaining a plasma

concefFHFIRT Borth nudeP-rBERIIL T AR GRS bRl At b o
pharnficBRANPEEIEpIabR! dalt, RBEEPS d@at@ﬁie?eof %Pgﬁéafe?tlﬁh 511)6‘{1{ 84 Gig/ml,
thereof i s adm ni stered accor di ng e doses and

about @c%}ugf 01l saboediighnldatmnt B penk ebait ﬂ 0 mlg/rnb about aoumnwabmt 25
am nogl ycosi de, a, corticaosteroi a pancr eat

g/mleﬁli%‘réo Hgfinla AbeusiSBedml, abesii P »ﬁé{nlhym 1 9@ g, alg@lﬁ?-OO pg/ml,
t
sbout 330 EOFIRERLI 5Pl S RERE ERRR S, 2050 20 Y 805 6.8,

12 or 8& ﬁ@m o fdnig¥€ ca@PASing admPestérYy madffecBd &hahnt 08 395-(2-fluoro-
oral, duodenal, rectal), parenteral (e.

phenyl)qﬁlg?a‘q/]@mﬁ;gzolﬁnxl} Benrz0er 40 org marmﬁfmu@gatl acceptable salt, solvate or
hydra?é#?erg?ﬁneou%é?tl 19&1{9“?? zneﬁ:o r Iqx;é%u(l e%gblotdﬁjrln’]ee 6% t)ne administration is
oral. BeVdds ¢23-{3-(0fl0onabygiemil){1, Q,A?o%&hﬁé@ld} ?quienﬁmy kdidleRzoi C

acid or a pharnmaceut | caII acceptable salt, solvate or

pharmageiticaldy aerepiable sak, @é\fﬁtwrétyéraé@tf@ce@érrdplﬂgm ean beemeasyead, for

i n conbi nation
examé\‘ng’%d}gg%pgrtﬂ?@r%%? ‘%e?‘ig Elsom%g?pq edﬁl‘ﬁ) be under st ood
[00701 hat  t heaikeiRhbodim@ thy BvefiedHt reREds t6 a M@R&Poft Baidtaining a

patient in need thereof are or can be cal cul ated base

plasmg sgpeentatiereefifalS-(defluere-rbenylivél . p4laxedinzol3-glldsnicinacid or a

pharmtag&tﬁxgi Q%%p%ie%m% %oﬁvatt @%‘fﬁ\xﬁ ﬁer&? gﬁ[gat Ié 81 A}g?ﬁn& taonabout 500

pg/ml%bb@@np%mll%aboﬁ 10 & HnlAHﬁﬁiaﬁéﬂ fémﬁﬁaboﬁw ansmhkesy 45,
or Asian i nc ud| ng adults and children).”4.5"

5, 6, 8/l Asn24 Bours entangei, cormprsing 208CDSUg a5 FRe0Ve amoum@f 3- -[5-(2-
o a meth

ﬂuoronﬂ%%ﬁygﬁ?tﬂog%&zgggfg f:llzﬁ%%]%lﬁl%%; atqr gphggmaceutica ?ly acceptable salt,
solvatdof ﬁycirgtefthéi'%i‘lo RRRR¥hIn hkedzthéﬂegf(é‘&' ﬁ%@bf t%réél t]m&eﬂ& @hfat the

acid or a pharnmceutically acceptable salt, solvate or
same hly@r:@lta@ng tesee 4 g ot X gheaeas dasambeddtsorin). dnk parflaviar embodiment,
out 0.5 ng/ about 2 ng/m, about 5 ng/m, about
thead%mﬁté?t}ﬂmsgg%ut 20 ng/n, about 25 ng/m, about 40

0071 /m 1120 akkicBlfr SboHimeADR B ffi 1eved 8O S F5Buoro-phenyl
[ ]Tg abgutlczof) ng/ n m oy abguttlég’ggm v ore g[gﬁt ugro-phenyl)-

[1,2 4]ﬁgcﬁﬂ1|az¢lrﬁ -#l]paniaaacid or a aharn‘@ggttlca&bmcegtablz slt, glva& @ hydrate

thereo bsrﬁqﬁlingalnée{di ar%av%hbcé% 123@(1%6@'? omrg%ﬁh%{)%&ng%r 3, 3C ? rga 55 I5 ng 8, 12 or
24 howrs [051&1%é1f lBWéHr&B%%ﬁMM of thE adivl a%%ﬁt%n@zﬂvo tt}ﬂ'e]: t{?&@?}gf faytoa

acid or a‘pharmaceutically acceptable sa
patient in need thereof In another embodiment, a patient’s plasma level of 3-[5-(2-fluoro-

phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrate thereof is maintained between about 2 pug/ml to about 10 pug/ml for at least about 2,
2.5,3,3.5,4,45,5,6, 8, 12 or 24 hours or longer hours by administration of the active agent
one, two or three times per day to a patient in need thereof. In a particular embodiment, a
patient’s plasma level of 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a

pharmaceutically acceptable salt, solvate or hydrate thereof is maintained above about 10
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hydrate thereof to a patient in need thereof. In a
articul ar enbodi nent, the admnistration is oral.

WO 2008[045566 PCT/US2007/021921
3-[5-(2-fluoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c
acid or a pharmaceutically acceptable salt, solvate or
hydrate thereof in plasma can be neasured, for

ug/mléy

nafptast atopt Bi %;ﬁ ?pérff &5 hanZe, Bi bR chouosert loggeprlyy

admiséIi b?% gf {l%%gg qg% gx%; \?ez[cgpﬁ %ﬁirﬂ%nptgr Biti)g@réé%%ﬂtt in need thereof.
Ina p&ﬂ&ﬂﬁﬁérﬁ@édlﬂen@fhe admlmstratlon is oral.
5- (2-fluoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c

[0072hC| d ob apphiavlseeebidimant, proaited plmewm aresadthqdsSot achieying a Crax

of 1 it B RO03 g VetEi 00 &@Wﬁ%ﬂmg/mﬁ 8 3Bk, i to 400
ug/m[lﬁqafé/m@btglﬁt(m /rﬁL5l H% I?’to5250§.lcﬁ4]§i -1 lpg/ml(j’to $00 é%/ 3" I%LéemL to

I"on risin rin
150 p ntpgmﬁnL&o [160 %me 1 ug/mL to 50 qu{mL ] ug/mL to 40 pg/mL, 1 pg/mL
| uor phenyl) 2, 4] oxadi azol benzoic acid

to 30 ;ag/pﬁaﬂ n@éreutto éﬁlwgynhxbpp’hdbtoel Osm/tn,L 90[@/ pg/enloto ng/aﬁeof 3-

her eof i edther of ope, two,or three
(5-C-figiag 19&@%‘3‘3 ﬁéo%g%ﬁ 5hZQic acifl 8F ¢ R ara@g@gweﬁy geceptable
salt, sél%te Mhy&&e@ﬁet@@ﬁ‘i il Qﬁgtléﬁ%@rhﬁﬂsmé %rﬁnﬂ@f{rgfggal{;] efff;erc]ti\ée amount of

nbodi nent the admnistratioh I s oral

-[5- (Mmbr%mwl)e[ﬁﬁoﬂomzpl -3-yblabaneoic' asgipiralazlmrrhmcatlcablfy acceptable
315 (2 ) C [, 2
sal, S%X%tg ob Ry S ATRECER Mot e RIS ©a i batn PEr b hgreor.

[0073ydr at & 4 patiedhr érﬁbd@xh@ﬁt%r%@ﬂieélh@x‘é% ﬂ@%’etthc?dsrfg/ mhlefvmg a
at | east about 2 4, 0,

AUCoMOﬁiﬁJpghmr/mbm@éOOd)yg h@in'{mL,s&(}wg hamr/mlt ta 2 ,ag:homénL 50
t tlmesp ytoa atient in
g hoGERE ¢ BT HEPOOY BLa S EUPEHbANABHE ToR” Pt PRAEgUmL o 300

pg'hO\FIJ/xgEZ?O Eg\é?%rérgp t%?g(? Tl& %8%%%?([39(2 Qg E;X%z)/mg to 200 pg-hour/mL, 50
g hoxﬁWkﬂLr@q§0‘hg%@hﬂ/ﬁhLa&Cﬁpﬁ@Hb@r/rﬁB'té IO@HgK@ﬁrﬂnEr of BY@L@lRioro-
hereof is nmaintained between about t o about

phenyh)d] Peflakadianol-atyl])-bagbicalowlir aaqhaﬁnﬁqeuﬁcalt& dsceplgblel sdit, s@yate or

nydraig i es 1t pea Eiterimie g Rlsringan 8% et of 5toe
fluorodheayl)-gnd, 4'](51@6%96’1 3- Pﬁf&ﬁfmc hQlddr Rhhrnfdb@icaf RO IB M salt,
a patient’ | asma [ eével

solvatg of Ey(trateftlpqymf@npn@mm)thr[ep titned peixdadi tggqﬂat@;tyn peebiethmof;

0074751, O LRSI AL BREERAGA F Bl AP B

[5-(2- Mdroqjasﬁﬁww 4]di@ﬂiéfkolf33§/l]%ni<ﬁ@§c§1d ab® yhar&ac&&auﬁ acceptable
or 24 hours or longer b

salt, S%lbﬂ@ﬁi Ar br@ra&eutbﬁ%ffto tamf}tl%tm vecddtfensef Rbﬁ@romgs orin wcelelasma
proﬁlet \LVHF 3 98 a?oq)e nﬁltm% 1?er&at‘”1'kt§%r A gar%]{l]%fs tp ed rarho \f/lthln 80% to

125% [911% ﬂi 1 IISI% ar PSWltb ¢ m@%rfoﬁzftb@ﬁt Wﬁf th@fdl)l‘()l\aﬁix@gjblb@faellaﬁlhw e
thods for achievin nmL to 1000 ng/ i,

Crax /
paramiterﬁgfph% (342 mr%@hwg i%r’quaéhazsl éggl -bagezpic acid oy nL t o
/ 0 /mL to 250 ng/ i,
a0 0 Py
(a) a mean AUC.y4 of 87 pg-hour/mL at day 1 of administration or 91 pg-hour/mL at
day 28 of administration;
(b) a mean Cpax of 10 pg/mL at day 1 of administration or 11 pg/mL at day 28 of

administration; and
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150 mg/m., 1 ng/nL to 100 ng/ni, 1 ng/nL to 50 ng/ i,
1 /nmL to 40 nmg/nL, 1 ng/nL to 30 ng/ni, 1rrg/m_to
WORGHPANCS 1 ng/nL to 10 ng/ L, or 10 ng/ nL t o PEHUSHIOR021921
of 3-
[5-(2-fluoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzoi ¢
acid or a pharmaceuti caI |y acceptable salt, solvate or
h{@ramean fanodh.5i kg/inh a4 dpal o€ aAdministyatips pn@6 pg/mL at day 28 of
d Qn1n|ster|ng an effective anount of
admingst Tag {:2- f 1 uor o- phenyl )-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c
[0075ECI d ofn édthalcie8ithdntahd Mv@ﬁtﬁﬁﬂ%ﬁi@s% §%éthoc§&f| a‘dﬁ{lﬁis@hng 3-
drate thereof one, two or three tines per day t
[5-(2- ﬁa@noemlen}’ll)r[héédioxald@zeb3-yl]fhb02®]: a¢id oaamaammacalhtmally acceptable

rovided herein a nmet.hods for achi evin
salt, VA8 35 W5t Re L 6 ntn i el oot gt Mouies s mogho plbsma
proﬁléfﬁrlth QWAL £ a7rﬁ%rmgro§%ﬁéfahnemnmlmmé%ko ﬁ@s%oﬁo% to 115%
-hour/ L, 50 nmg-hour/nL to mg- hour/ ni,
or 95%130 hbPe/fan atiensBot ofghhfolloning le@varnlgblﬂﬂ@updrmnetlecs f268-[5-(2-

[l .t
fvorof et} o id g ristieoihaciogy aphamgA Rt nECteg ablsalt
solvaterar hpdtﬁ{ermer@éf 3-[5-(2-fluorophenyl)-|[
2, 4] oxadi azol - 3-yl ] -benzoic acid or a
pEﬁé@mmu%UEaM of 28¢ pgpoatimé. sahy | of elmétigration by a3 apghour/mL

ther .S Inapatlent COITprISIng admnlsterlng an
at dayé&f"é@ﬁ?\fé“&%’&&nt of 3-[5-(2-

I I
Uk BT o 2 ant SR PRl op SRk oAb e g of

adminiswartiemfandne, two or three tinmes per day to a patient

in need thereqgf. [0074] In_another enbodi ment, the

i {0 ehiEhCrie ks S3a/BLAL det hefiadminisiraiion et 2finggnBat day 28 of
gnfluoro phenyl)-[1I, 2, 4] oxadi azol - 3-yl ] - benzoi ¢
or a pharnaceut i cal | y acceptable salt, solvate or
[0076hydr at & ir’fb@tﬁeﬁ@fnbbdm@ennahe @Rentioh roREed té h@fe@lﬂfd dffdinistering 3-

pg‘gs an in vivo plasma profile with a 90%

[5-(2- ﬁmﬂor pder[].2 4daxadiagel 3-vH zhen%plﬁa@éloap phagaceyiicatly persatable
R T e R
profilpaithae0és €1 foara natural-log transformed ratio within 80% to 125%, 90% to 115%

or 95°aa~$ B 055 o 450 eapeRscal pe o} TectpedBh D oseare gl R0 7
Mool 1, EDROSELn U TERC e lacl s e e
solvatobr hycthatmthﬁrecd’cl on; (b) a mean Crracof 10 ng/nL at day 1

of _admi ni stration or at day

AR /Ay Form ot 40 HAW“‘P“%@M dayi of a@(zlel}st@tlﬁé ah4%highour/mL

Y gt day 1 of adnministration or 0.6 ng/ni:
at day‘%S ogaémggétl:%n atlm ni stration. [0075] In another

e(‘dt)adhmr(r.max bhEs Lgmendtidan 1reFladin@sistiRion orab pefmbht day 28 of
adm ni stering 3-
adminfsgagion;fandor o- phenyl ) - [, 2 4] oxadi azol - 3-yl ] - benzoi c

a&) da Atarft CE.D af g% l/'mt%? })/ 1 3F &R ms?rate ion or 6.7 pg/mL at day 28 of

administration.

admmLs,i-’raEJ

4.6 Patient Populations

[0077] Particular patient populations which the methods and compositions of the

present invention are useful for include adults and children who have or are susceptible to
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salt, solvate or hydrate thereof to a patient in need
thereof that provides an in vivo plasma profile with a

WOG™SF6r a natural -1og transformed ratio w PRICASBEHH21921
to 125% 90%to 115% or 95%to 110% for at |east one
of the follow ng bioavailability paranmeters for
3-[5-(2- fluoro-phenyl)- [1, 2, 4] oxadi azol -3-yl]
having ﬁf@z ecto goVidoranenial i genriic daatorsha Higease essoriatidavigah nonsense
thereof: (a) a nean AUCO-24 of 291

mutat‘r%‘ shughfa; ﬁ%?s%gesﬁggedlhed?madm ni stration or 235

[0078]70- hould ére aﬁbdawe&&t @hs GedideiesthmRl |tl§}6u%}{ Pre- s@re@ﬁﬁ@ that the
Crax of 27 ng/nL at day 1 of adm nistration or

patienpgy aelaiive @ heagtight hag ginepsenpamivtation dingl, AN, & %mr &
of 3.8 ng/nL at day 1 of administration or 3.4 ng/nL

3.7 7OI ay Pﬂ§¥rﬁ£$g|%%f%§ﬁnb8‘§ih8ﬂs ¥:[éf%ﬁ]ndsgg@ﬂg;ﬁ:ﬂgfatg‘gns

l°°79f‘5m ”' hilbE Rk spmmcsitons apchsangle yoisosnss fymisspmprisine 15

(2-flugrel eﬁyl)zel R R3HRLYL 3-GRleMzAE ﬁﬁﬁtoab|pﬁar§?dc§utlc‘éﬂﬁﬁé’ée9ta‘5[e salt,
hydr at e thereof to a patient in need thereof t

solvatp pphydtats thareofrare plve epsompasseg byfthe mventicn. alndogg il dmge gorms

of the 1@6%&%% /m(%?%S SHI z?)if % I %4l L atog?l (l\xl\rnéci%({m%%u%{ Bgue}lhzuSc?: recta‘i nasal,

or vaghl) &V[da%té?al Mdu@édbbﬁt&iné@% &Hﬁ‘&lﬁﬁ&ufz@rbo'fus{ iajeclon, intraarterial,
f1 uor o- phenyl 2, 4] oxadi azol - y -benzoi ¢ acid or

or mtravemaﬁ)r?éeéwsr@tm \Preferred phasmacaicel cogwiogiions and sipele anis
dosagt FO%S%% suf %1e%1“&‘aﬁad%§g§u§t4 of 866 ng-hour/nL at day 1

mni's ratlon or > Hour / nL at day 28 of

[0080pdMi ni Bt ¢t dntbudiraént, the @Bafna@aiﬁkabéorﬂ}ﬁ)sﬁwm‘saa@hdiéml dosage
f adm nistrati on or 46 ng/ nL at day. 28 of
form. ja ﬁpﬁp@b@me@h thespharm éqeuaca%awp@?ﬁwrbfs adigihpyahflosage fupn. Ina
t
panlcégﬁ%@ﬂpg{x?gk@dﬁ% g{l?rp%r%v o0 eg,ttlmgﬁcgﬁs%%ﬁ%ulanons and

pharm%ﬂmma:ltdoa’(poplaxbnswherﬁomi[.‘aﬂ ﬂﬁ@ro\qdhleﬁyl)-l[hé Aiadadiadsl- ayq benzoic
ositions of the present invention are useful fo
acid 0{ ﬁg FPRceicpll ga%cﬁatagﬁ sp](g,rsghva\t,gng hydiate thereof s orally bloavallable

Advarg S%?Bfalp Ll@mfn‘?sttr%?-bn gglf@lggl? %ﬂf\%éﬂn Stga%og hl oL %éllla ted

I ronment a rs) a ease
complvanté mhnhmd@mmegumm bhxncalielﬂﬁ:dacﬂ,st’etvbloaﬁnpi&:aﬁdmsbﬁd)rter hospital
her ei n. 0078 I n one enbodi nent, it has been
stays a%c{%w?h t?%r‘%%f’gh pre-screening that the

[0081] In another embodiment, the invention relates to unit dosage formulations that
comprise between about 35 mg and about 1400 mg, about 125 mg and about 1000 mg, about
250 mg and about 1000 mg, or about 500 mg and about 1000 mg of 3-[5-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof. In one embodiment, the unit dosage formulation comprises 3-[5-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof and one or more carriers or excipients suitable for suspension in a pharmaceutically
acceptable solvent (e.g., water, milk, a carbonated beverage, juice, apple sauce, baby food or
baby formula) in a bottle.

[0082] In another embodiment, the invention relates to unit dosage formulations that
comprise 35 mg, 50 mg, 70 mg, 100 mg, 125 mg, 140 mg, 175 mg, 200 mg, 250 mg, 280 mg,
350 mg, 500 mg, 560 mg, 700 mg, 750 mg, 1000 mg or 1400 mg of 3-[5-(2-fluoro-phenyl)-
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patient or a relative of the patient has a nonsense
mutation (i.e., UAA UGA or UAG. 4.7 Pharnmaceuti cal
WESASIdPIP ons and Unit Dosage Formul ations [ 00P6f/US2007/021921
Phar maceuti cal conpositions and single unit dosage
fornms conprising 3-[5-
2-fluoro-phenyl)-[I, 2, 4] oxadi azol - 3-yl ] - benzoic acid
[1.2,4 a@af:ma%—wgrbémql@:@md or ap sticaldnpqcepigble\salt.ssobyate or hydrate
y t I e the, | tion.
thereaf BF R R o Moy R HIRE AR SR 1 28 ey B30k @b 1000
mg of SHist @bl ré-phe B[ 1,2, Moxadiatol 3-yI-bemhoigacidibt 4 Pledtdlaceutically
uccal, rectal, nasal, aor vaginal) or parenteral

b g : ! :
acceptablsspitciohgteseritydrantsieel. Inpneampodiment, thp gniy dosage formulation

i nj i ' tard al i At S).. .
comp 895120 BRRARILAT Fooyc 2L KPR s il
acceptabld salt,/slvatdist Hydekns ageeof afdBnedransidichiier Lorf eXcipin®d suitable for

adm ni stration. [0080] In one enbodi nent, the
suspensty IRRhRIMecsPticdirms sintatdhsal e (681 watesmailk, dsgehpaated

I I ' t . cal .
severd e Iy A0SR T30S0 0 KORALTEF PSS ot i dosaes
formupmgiohs arelpavderskaadisaahiets, present invention provides

doses, unit dosage fornul ati ons and pharmaceuti cal .
[0083l:orrposp’t NN ag@qtnt%e invention relates to apsolld dosage form comprising

250 mg; 3 g S040E o PARTMELT - DS PEALL MR o
benzolryadidatren phaemeuticalyccaéptablbsaigvalivhialol bydragvhseadekichfvhen
.oral admnjstrati can.include ease of
adminiigiech {064 PalIeR LR, NeR giveo! hiFes ey ot ol ABekee hgfe and 8
. . . . B .
g/ AR EFPpIOR cs i GG plai: pEARY ith 800 confidenog ferval (CT) for
a natubddg sanstorged ritt0®ithinl80%awot2dses, 96hbodi15endr, 9he 110% for at
i nvention rel ates .uni t dosa fo | ations that
east o e Bl pRBUAT VAR P8R I - s PRg bout
. el : . Q
[1’2’4%?‘1‘%’1?%& ?Qrgicd))t(l)c a]ncg@grn %E%%r@a?ébilﬁ%lgpa}%g%t?ﬂg sAPWivat W ydrate
thereo8- [ 5- (2-f | uor o- phenyl )- [, 2, 4] oxadi azol - 3-yl ] - benzoi c
acid or ar utical ly acceptabl e salt, solvate or
h Pé?e@n?’r@’gw%? B hedar el drhbet adppistigtiop g8k ygdour/mL at
conprises 3-[5-(2-fluoro-phenyl)- [
day 28&%%@%%%?@2’0@3-y| ] -benzoic acid or a

ptharameauCi.4 af 19 pgaake pt ddyl leoSaiminisgationadrel 1ig/MY.Ht AbL 28 of
. thereof and one or nore carriers or excipients
administiations|agdf or suspension in a pharmaceutical |y

a S nt ) er.. mlk, a rb te
oI SPAER! €y BLYS Ut sPa, O Bl A FERIRIE LAy 25 ot
adminfsgafizd.a) in a bottle. [0082] In another enbodi nent,

the invention relates to unit dosage fornul ati ons that

[0084]c onpr i o nihpdimment e inpgniien relates tag,solid Josage farnocamgprising

250 m%S?)O;%%, @%%bl@?mgggag 9(22@.\0{5’[%8&{%)-B&Q]o@diazsoqg-yl]-

benzoid-acfa- dra-ghlattpd@uibigiydceptabld saki2 8&9&83% hydrate thereof which when
0

. 0[1,2,4] oxadi azol - 3-yl ] -benzoi ¢ aci r a
admmﬁ&%@m@emtuee@mrye%@a@% Hbtheceglaily dosas|of 40 engskg,HPdngke and 20
mg/kg, respectively, provides an in vivo plasma profile with a 90% CI for a natural-log
transformed ratio within 80% to 125%, 90% to 115% or 95% to 110% for at least one of the
following bioavailability parameters for 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-

benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof:
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thereof. Preferred unit dosage formul ati ons conprise
about 125 ny, about 250 or about 1000 ng of
W2PBIH%F| uor o- phenyl ) - [ 1, 2, 4] oxadi azol - 3yl | Ph&2&10¢/021921
acid or a pharnmaceutically acceptable salt, solvate or
hydrate thereof. In one enbodi nent, the uni t dosage
formul ati on conpri ses
3(2) 3-1@nfA UG-G RS hyighopt/mb, ot dax &dif adwinigrayioh ob@hE pgbour/mL
d Io":} r.a Eﬁpar maceutically acceptable salt, solvate or
at ay?& ﬁ‘ggll‘flﬁt ¥8t and one or nore carriers or excipients
()t or
TR CRE ST IZRRTL A0, B RIMGIRARHE 2 bl ot day 28 of
admmlmﬂmﬁom@ad j ui ce, appl e sauce, baby food or baby
formula) in a bottle, Preferred unit dosage
f 69 &8 Gmis OhP & HEdRbet dasahaf adieimistration erogé ng/mh apday 28 of
giment, the invention relates to a solid dosage
orm c'onprisi ng 250 ngy, 500 ng, 750 ng or 1000 ng of
[0085B- [ 5- ( Br éreLomitmodirhentythy 1rﬁ\}enﬁor4}e<batesjﬂglaizsalldlaoydgk f?ﬂm‘:‘&irﬁbr@sing
har rmceutl c acceptabl e salt, solvate or
250 mﬂyé&%‘f’é TidkPasr 1060 wa oazr{ﬁeﬁs -Gathmorpwherd it k& 4loxadierelnt-yll-
benol e B o BESRaR A S A0AE Dy MasHerkle wif when
adminstasdreo ppaient @ need thered¥ DV eheandailgeloss of20migkg (20 hgfkegrand 40

a natural -log.transformed ratio within §O%to 125%
me/k g RRpecvelysREOYides 801 Va BigsEIR BFolHe Wit A% Gk farra naal-log
g, o) a
transf%rﬂieg‘?%‘fé@? tgg‘?@@ Aeﬁ{/ﬁl 5 %h[{/f R’ f@%éﬁé /afécg F 1076 ﬁ)x] at least one of the
follov\am:g bioa)vallabmltgaparamenets foaBi[§-(2dlmens-pldngl)ga]2(4 ] o saliazal-8-yd)-
ydr at e t her eof nean AUCo- 24 of 87 gg-hour/an
bem%acaiaqr alpf@mwmwﬁ@tmmw 8Alt, golyatgwr Rydraterthersel: day 28
[ at i da
e AV ADCRS o B hholhy MESR 46885t Rl MBipHor 0 fif¥ourimL
at day@@8rafadsimigtdtion; and (c) a nean Cmin of 0.5 ng/nL at
da};{gll of administration or 0.6 ng/nL at day 28 of

HM§aR Gnix9h 76 Ha0BUY pt day bﬁ%ad@m@aamr 46t wgémlL at day 28 of

[ relates to a solid dosage form conprising
admm&%ﬁ@ﬁ %go ng, 750 ng or 1000 ng of

3 5rn’naarf CHO609 Bhemil Jat Bdy Rofddrtatiaget 0136 S"ukz‘mﬁ’ aNdHi 18 of

aci d or a pharnaceutical l'y acceptable salt, solvate or
admmwyfdhme t her eof which when adnministered to a patient

0086, oG ASES 5k bl e B35 SR e e

are stadéBg&ARtvealabbet 2”Ctt6 aBo R he fullt d@sd%@tfblﬂiﬁhatﬁ&ﬁ can be stored at
transformed ratio within 80%to 125 90% to 115% or

room @Epetagire f@oabput 4&hovreprer to m@oostltuh@n roI dnewimbgdiment,
ers

reconBh FBYRL 30 spd UmFENIRS KFntisdh o 32 o hep

[1,2,4]Joxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate

admin

thereof is carried out by the addition of about 10 mL of water directly in a bottle containing
3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable
salt, solvate or hydrate thereof to achieve a concentration of about 25 mg/mL in the total
volume of suspension. For a 1000 mg unit dosage formulation of 3-[5-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof, about 20 mL of water is added directly in the bottle containing 3-[5-(2-fluoro-

phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or
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benzoi c acid or a pharmaceutically acceptable salt,

sol vate or hydrate thereof: ATI-2289908vl 2 15) %‘
WaaaR/0A%366- 24 of 291 nyg-hour/nL at day 1 of CT/US2007/021921

adm ni stration or 235 ng-hour/niL at day 28 of

adm ni stration; (b) a rrean Cmax of 27 ng/nmL at day 1

of adm ni stration or m%/rrL at day 28 of
hydratgdrgregfse eghipyna ccmgnt(aiyona) geeu 5@ﬂlg{ndf in3h@tota] Vaelunzg of

susper%%%’n :lilmg{n %Qfg%‘ﬁ%{ H%Efsnalda e4'bo {)g;}‘c:ﬁgéﬁ an%éﬁé%(en gently by hand

for at ieAst@BbUIDBD JeCdrts@S aétie i eﬁlﬂim&geﬂ@ﬁ;’sgﬁsﬁeﬁﬁlﬂh CAMR6LEH the
250 ng, 500 ng, 750 ng or 1000 of

reconspityted guspensiesy By Frapain Jn the ozgm]abnlaﬁicdmle for ypto 2hbours |before
nges 1% FpBRBATRARLL St SRR EB PR Rl Ul

delay bﬂmﬁﬁ'ﬁﬁaﬁ Hissue of mlﬂutéilbéiﬁfeéiﬁﬂebolnsﬁﬁﬁfbﬁ a8l d38ingut KFecodtinended
and 40 kg, respectively, provides an in vivo

that thg a§ hsvléfbien@s eheeatlydyshend fosrat leaptabantal L esends. It is

recomb@?ﬁ?cfo &%{1%9/0 {152)%}1 a?H\‘Fée gds 1n§sgeé%% ?xr%tﬁlgo/ oq? F‘M’ l;o?tlel ]ﬁ%ie ¥ntire unit

dosagbioeamaitd Bdadrhinystered, at‘r'elf@tlﬁer f&@ommended that the bottle be rinsed once
3-[5-(2-fluoro-phenyl) - 2, 4] oxadi azol - 3-yl ]-. benzoic
with wigrqng r‘hlérlﬁﬁﬁa\”ﬁ*ﬁb%tﬁgéﬁﬂ {p cagwe bhat B @owdet is lefbinthe boféhe Ifa

panlalw&gxigg{hgﬁ&ﬁgiosa % Sﬁg%@ g@“%g@r%d std)u ﬁngg}éih%g ca%%used
to obtaif tlecapprosiateaddsen; (b) a nmean Cmax of 76 ng/ nL at day

of a strtlon or 46 /L _at day. 28 of L )
10087 g’t“lggft é%f-‘dfo(fB§ o hg e w@%legfoeorﬁbwmmﬂrauon toa

patlenfjf?%lu%le Ofut 2R 'hﬂ‘[lfeg é%]%g\/%rtﬁ QachefU{aBletta n;ﬂgtﬁﬁéagsggsétsuch as soft

adm ni'strati on elt is reco

elastict detatinriapsudess &gehds ploaetiges;i dispersi@s e povodsts; e lusions; digaid dosage
stored at between about 20C to about _80C, the unit

forms, jpelydinesusnensiang Gk A9HFOUSOT SPBAaYEORS lid rﬁ‘ﬁ@#ﬁ‘@ﬂ@t gipalsions

(e.g., &an %Q@%mﬂl% idAQWrS: WhtkLh- (;lpll(;lﬁ& gg’é{?ll&ngt én(arkllx JE] Hp@ne

I ment, reconstitution osag
embochumem,l treetineentioh rdafeSto 2edlloibsadutiireoryd s)o-lutlon w1th addltlonal active

, 2, 4] oxadi .azol -benzoic acjd or a ) )
agent, .%h%wﬁhi&% StHTLEe |°9ncse?§%%%§ﬂ@8%%f otheroveysin vbich sparige dosage
forms %H(%’n%fssédsoyctﬁfsrlh@éﬁu@h'txvlf}’)(/a.rfyrf?orﬁggé bAARerQhinaRAd iy ApBhrent to
water dirrectly inab | e contal ning
those gill&l ih2hd antiober; plge Mehyrgton 2 Phhoncdibad lSezBmyds] L&k ed.oMack
ceutically acceptable salt, solvate or

. aci d_or
Publlsﬁ%r ?SéoqaﬁgRZWto achi eve a concentration of about 25
[0088 0/ ML TRistiRntieh ﬁlnh‘é%ﬂt‘@iﬁlp@gsé Hﬁ%?&is%an%&%u@ca@g%péﬁlons

unit dosage fornulation of 3-[5-(2-fluoro-phenyl)-
and dosage forms comprising 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof. Anhydrous pharmaceutical
compositions and dosage forms of the invention can be prepared using anhydrous or low
moisture containing ingredients and low moisture or low humidity conditions.
[0089] Typical oral dosage forms of the invention are prepared by combining the
active ingredient(s) in an intimate admixture with at least one carrier or excipient according
to conventional pharmaceutical compounding techniques. Excipients can take a wide variety

of forms depending on the form of preparation desired for administration. For example,

excipients suitable for use in oral liquid or aerosol dosage forms include, but are not limited
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[1,2,4] oxadi azol -3-yl]-benzoic acid or a
harnaceutlcally acceptable salt, solvate or hydrate
BH@BéH?WGabout 20 L of water is added direct P{TIU§2q07821921
bottle contalnlng 3-[5-(2-fluorophenyl)-|
, 2, 4] oxadi azol - 3-yl ] -benzoic acid or a
pharnaceutlcally acceptabl e salt, solvate or
to, wasT] glpcdg 9l alcaholhilaveing aghets éog., venilie piteagh, preservatives, and
ent ration of- about 50. 1M/ t of.a
colorifBETY, ettt sRaPlshs e Tl i los¥t APRs Bl
powddiotthblets] sickagRessudsddarsd @pRis) Gitidey biyar® abdirhBéd R starches,
| east about 30 seconds to achi eve a honpgeneous
sugarss igrerpsy s lingrel wdesgnditusatsy grepwieting ageats, bibsigenisibindersgnd

the original plastic bottle for up to 24
dlsmt{%)mg%g Fore i ngestion, it is recommended that the

[0090Fr ug beatiieklafly %)ﬁsféxtréd/urﬁf dehgd REANRLbALArE PBwded folfiglatons
IS a delay of nore than about 15 m nutes between
comprise s effedtive gmoanridhe adiiye agentivehicheare suitabletor reronstitiidon in a

phamggé&{cﬁé%gcggéﬂb@%ofv?ﬁth(??e B\éag%nm%lﬁdg éa Fﬁxﬂa?ec{ %rveraatge Jﬁlacet apple

sauce,Babp €S @Tbabe fareile)i et eulgdqetint 68 b minigribhelbopirtieular
If the entire unit dosage formis to be adm nistered,
embogiment the pavrisy carbemsianaliyeentain ane PRECKTATIES BEEXqipisalg In
comb E6h Wich eRLGE o ek PRBORICRL, BT PEe Lred in o
sealedpnhtairedr pab’Dtd)natdrrﬁﬁlstrbl@orw‘rl recohgsragen.f br yet afoth€r ddgbodiment, the
adm ni stered, a spoon or syringe can be used to obt ai n
powdgrican g, SFQ?@P‘F‘&‘F@ (48sin 2 gdagraprsilayl e unit dosage forns

5. oE g& 1 nvention suitable for oral admnistration to a
a?reﬁég nclude, but are not limted to: sachets;

gfl"g&s}f&lﬁ)wﬁégg%a%ﬁ%saa%ggngrtea bly%@a?holfl ﬁ&ﬁt@?é]ﬁ ncijl notﬁlml ation.
dlsperS|ons pomders solutions; liquid dosage formns,

I Adl udEnamwsnem&bamidna)f@-LS-(&qﬂaomphénv‘mfhhquﬁ@d‘ﬁlzol-:&-vl]-
i qui dpenisoesgdons); enmulsions (e.g., oil-in-water

enul sions, or a water-in-oil |iquid enuIS|on) and
elixirs. In one enbodi nment, ﬁh@ |n ention relates to a
colloid solution or a solut|on addi ti onal active

g CNICEe gt i on. These and
| c dosage forns enconpassed
vary fromone another will be
readily apparent to th%%; Kitlled in the art. See,
e.g. Renington s Phar utical Sciences, 18th ed.,

k Pybl .. East PA 8] ,.Th
o091k PHRLLSDL Py Egst o B0 (L0 HER RS I T——
benzoFc%'RPaﬁb deQpbe@NHUR ARt NOI6159C609882,58586d January 31, 2006, and
3-[5-(2-fluoro-phenyl)-[I, 2, 4] dxadi azol - 3-yl | “benzoi ¢

U.S. patgntapplicatiqyhar. 88018l &,aﬂilbgf Sapicmbcraﬁb 2803 dloth ofswhighte or
oSS R o AR PR LB LT B B

prepardbm 6f Wﬁ@ﬂ@ﬁ@pﬁénﬂlPWﬂW}oﬁﬁd{ﬁﬁ)l-QO}V]]-Bél{ﬂoﬂgachd]wsﬁdﬂoﬁﬂtb‘élow
and | ow nmoi sture or low humdity conditi
[0092] To a solution of 3-Cyanobenzoic acid (44.14g, 300mmol) in DMF (0.6 L) was

added K,CO3(62.19g, 450mmol) and then stirred for 30 min at room temperature. To the

agent, above the satura
ot her ways in which spd
by this invention wll

suspension was added methyl iodide (28 mL, 450 mmol) over 20 min, and the reaction
mixture was stirred further 4h at room temperature. The reaction mixture was poured to 1.2L

of ice water and stirred for 30 min, and the precipitate was filtered off. The white cake was
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[0089] Typical oral dosage forns of the invention are
repared by conbining the active ingredi ent(s% in an
WORP9SHA4P¥0 admi xt ure with at | east one carrier 8FT/US2007/021921

exci pi ent according to conventional pharmaceuti cal

conmpoundi ng techni ques. Excipients can take a w de
variety of forns depending on the form of preparation

dissolekskinmegihdnot (HomiLhiasd itheni rerprecifytatashiaepldevatex cThsi desired product

was oA Rk O S TSRS 8508y

(CDC%SQS 8\5@(9?15 wwma §02@1I11)34167|(9H510| s, flavoring agents
, vanilla extract), preservatives, and coloring

[0093hgent sTo E)sal’qubB@f 6fC)anoqurzelntaSId3uethﬂltdsE:r fiﬂg 8@mimml) in ethanol

id oral | ets,
(500 rrg@c ded éﬂ §OUS§WEE %&Eﬁngfl% Amty m& at ZogIm teppperature.
The réabt%nt ﬁﬁ(tﬁl‘é wa%tsﬁl:r@ﬁ‘?&r 1 l§&'tgﬂ)r03’C dﬁh%é’soq‘l;e)ﬁ%t V%lje rE‘Iﬁoved under

[ 'ul ose, l'uents, granulating agents, lubricants,
reducdnh mdsuse Hn:dnlzyl rssldmevgasdlssmgvedga 2080 efl@@dfoluene (50 mL x 2) and
cul.arl, eferr d un dosage (dgrrml tions
n'1&

Par t ar e,
then cRERRRIEFIR BERit TDF B0 SHET (g ek BBt PO s ALV Povder
[ ni | rec ti
with SEFp g’%ﬁ&i‘%& FEAIECaCE) ?2&62@3 R PETER Gl U,
5.92 (2il),18,82a3Elar bonat ed beverage, juice, apple sauce, baby

ood o bab or and suhse t oral
100945 or’ o BB NS of 4 R O B R aRpc aeidEmesbukfster
i
(60g, iﬁ’éﬂ“%‘é’n‘?%ﬁ‘ﬁ%&f%&@m"ﬂ. PARORE) Qs TR AR b Y1 Ylaming (75 mL, 434
mmolpatdt Kk rneétheodod thenhixtirb evap eddbdr2-flaorobenzeyloshdatider(48.1 mL, 403

mmol PG AL o ARl A i RGPt S0 R SrRRErptRs e

prempﬁ@t@ \@a% fR{dEHY hl?d #d fll@at was b@n@nﬁ*ﬁ%@hh&br‘%@&ﬁh‘a BlessuRe. The
Exanpl es The fol |l owi ng exanples are offered by way of

residug was dissalvedm aimdacetate (400im k) arolitherbwashied avith watér (200 mL x 2).
Preparati o

The sodyeng Wa reﬁ?%ﬁdmsﬁrerﬁewﬁ|pr625larf&meadfauredspw%%.ceystalhzed in
60% eﬂ?}ll&e{a@@i%]ﬂexgﬁeot%%ew %efdé"slré oL & Q@fgatSB%nylé’lﬁ) as a white solid.

2-fluorophényl)-[I 4] oxadi azol yl'1- benzoic
'H- NMRl (611&19 &j&i;&(ifb)eﬂ OB ni3IHJ) S. 48F(aﬂe)m 13\sz)65 992216}36 B3H).
ssued U.S. p tent appl.ication
[0095h, f@a@t“ @@é fcgﬂ%@} imigloy) desrzois 3N ra?thmsaeﬁ in

toluen@r(ﬁ)d REPLRSFAT&E] ?c}f 4‘}193ft “r’?@"@ ﬁsnhgess farl‘? Q#a{rﬁhy TH? reaction

representative exanple of a pro
mixtuysrveqsaatianet @nS OF for 18h. The white prempltate was ﬁltered off and the filtrate was

conceifheh BLA 2 SRR W ko dhgs e &sz@w 05 was
obtainad %’@WB‘H@ @51% Gmﬁ@b‘% Mﬂy (Llémvﬁoﬁnmﬁ HchYE 8(diie<gH1Lf)s 38

was ad 450mol ) and en stirr
(1H), &051(@}&) 5t62r(@H|)113951(%{)a3 96é3H)To the suspensi on was

[0096fﬂge?e e @is g{ﬁltllorol %If 935-&%%1&&0 pﬁesn%/l)nﬁ?i,)l]oggcﬁazo%%-ﬂ]]-%’enz%?cdacid
methyl ester (3.3g, 11 mmol) in THF (40 mL) was added 1.5M aqueous NaOH (10 mL, 14
mmol). The reaction mixture was refluxed for 2h at 100 °C. The organic solvent was
removed and the aqueous solution was diluted with water (50 mL), and then acidified with
aqueous HCI. The white precipitate was filtered off and the white cake was washed with cold

water and then dried using lyophilizer. The desired acid (3.0g, 96% yield) was obtained as a
white powder with 98% purity (LC/UV). Melting point 242 °C; IR 3000 (Aromatic C-H),
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m xture was stirred further 4h at room tenperature.

The reaction m xture was poured to 1.2L of ice water
WaRSPYPed for 30 min, and the precipitate wBST/US2007/021921

filtered off. The white cake was ATI-2289908vI 2

4di ssol ved in nmethanol (70 nL), and then

e-precipitated in cold water. The desired product was

r
1710 (15t iR NMB RcdPVIE®) 9datler] H)i §.h8 7239 §i081(HH), ISP (28094.51 (2H);

N OLBRESONS 1327 1673510005 06055, s 0, L 188 787 131.79,
5108 SYRIPPALER 76, 7B 631 SRR 17

[00971 41 nlph&zdcemizhily adcepabld) sheNSEI-p3-(D-Eluortd fhdn§ Bl 20 oxadiazol-
mxture was stirred for 1 h at 100 OC and the sol vents

3-yll-Yereicpeidrna e preparedrusingeaefhpdsdonndo thase skilled i s jagud he

- et e

[1,2 4}dx@dhdﬁolm<ﬁl]-(bbﬁﬁjmﬁdd &fetlfyl ehiet @3 poMdenolird FHBQ%(DML'D Nﬂs added
CDCl3) d 9.76 (IH), 8.24 ( I—fq

1.5M %qu)) U\%a@g[l ((lp@.gnL 346 mmal)y Thegregetiqnapixturp g9 49 up@d §or 2h at 100

. TR K ORI SR1 SRR Bl gn vos
stirredvials agi§l ?:(édTHd: whiop preoiplitetehydsefitiensal ¢ff andrihe fi3dte Wmslc))nc&htr&ed and
OC, .and then to_the m xture was_ added 2-fl uorobenzo

precm&meé AEYA ip water. Ehe whrig cakeoras wasbed piethepldl watganddhen 5%1 using
r r T 0
1y0ph1g1‘rzé& uIthl%t Zeo\j%aa'lst (P??tdg?‘e %fkfa fas bOAIRH SIRHHAHG ofider Bth 98.6%
purity ¢p@A¢Viy.r at ed under reduced pressure. The residue was
di ssolved in ethylacetate (400 nL) and then washed
a . The sol vent was renoved under
Wééuce ample 2:Oral Treatmgntiof Nonsense-Mutationgdlediated Cystic
cryst aEIH_Q.Eéi in 60% et hyl acetate in hexane to yield
t he desired product (8l 83% ileld) as a white solid.
(0098} 1 NVR b@@perg xgmpl eggsgqrph) an ugt@t(\@}dpsmg regamen pyeful for the

weatmfnt A R o el hens o i e et d et iy

[0099Est er BJﬁS-t(@-lFlhﬁﬂ@-phW) i), 4}msd1mﬂl3uy<l¢>deﬁz@ﬁc Aid ata 130
0C usi ng Dean-Stark apparatus. The reaction m xture
pharrrwa%mg@lﬂx pesaptablesalpsobvgie ordpydratgideigpf tseprpyided ¢ & vandllafigvored

powdécr'f!)xt %aﬁﬁsﬁ)fnf TH q}n?gﬁl% ﬁrgétnlufa{cﬂ}rgd M‘Qﬁé 8\8}9&1‘?@ gatl\ffggxfactur

zed ol'uene esired oxa azo
Practxde%@dlt&ﬂﬁ/c(wl\dﬂ)gi) Theformbladibmesh mslude binidirg &l susbentling agents,
99% purity Cuw). 1HNWR (CDA 3) d 8.91 (IH), 8.38.

surfacfanis) andg va‘_fg)u§ mor e;cmzen@squq)at alc}vlrg@e mq}xfacglr@g pradaps. The mixture
can by PR3 10 P sty nplysinens BDEED) fptisg sl wit

foil sealceind amehlhyﬂ)laﬁ&t eltildpBoad@ap. Eachioitle can cditkin(1426, 240 o0 mg of
1. 5M aquequs Na The reaction

the drfs SUBGIABE i ST B 01O OF (iR nuIpOOIDS ek A Bergaim e (e
mixtual %Q'br(W?@ed in a sachet formulation, such as set forth in Example 6. Excipients
(and their proportions of the total formulation weight) include a suspending agent (Litesse®
Ultra [refined polydextrose] — 25.7%), a binding agent that can also provide taste-masking
(mannitol — 25.0%), surfactant agents (polyethylene glycol 3350 —12.8% and Lutrol® micro
F127 [poloxamer 407 powder] — 3.7%), a disintegrant (crospovidone —5.0%), and other
excipients, each less than 2% (hydroxyethyl cellulose, vanilla flavor, magnesium stearate

[non-bovine], and colloidal silica) can be present. Bottle labels indicate the identity of the
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renmoved and the aqueous solution was diluted with
wat er §50 m.), and then acidified with aqueous HC .
WRRHIYE precipitate was filtered off and t hBCEfYiS07/021921
cake was washed with cold water and then dried using
| yophilizer. The desired acid (3.0g, 96%yield) was
obtai ned as a white powder with 98% purity (LC W).
drug snkstanoggthp dotruntbep, tixamout 26 0@ drg suhstance, @aéHphe storage conditions

(.. (Ot ERBEIBIY b g ) lo 57 N5 780 (am

[001003C- NVBoki8 oPWe@rugl subétinddis bhSeb. &ﬁmlll%@m%%,f dﬂl%]peQ Rilogram of
135. 80, 132.24, 131.79, 131.79, 131.08, 130
patlenlh@yg\yelghtg 7Thpgiosq gf:,thgglruglqrbstggce CRR pe';@undggfto m,gpnsmtent with the

avallaglre)%o eéd'f%eoc?dstr]._% JCRQIRJ l: slape% tgm(fﬁe ttfka ?Ltwl eﬁ‘ps never <50

salts uor o- enyl oxa

mg bebow bl >1D31hrzlg laBoacthel irtéilel @loﬁb’ @Ridwasd WHhiAet rh@ﬂltg of ﬂfb\mggned
to those skilled in the art. The sodiumsalt can be
dose Igyyelo dros gxaiBpleod PHiRat Wrighmeddl kg heng tgated with the 4 mg/kg dose

would%a[vg a(Cc?rl'cEfa (arcfz) @ QF [&ﬁsﬁg '[illfigatﬁ%ny &%gfdﬁé&%%ﬁﬁl jr%_ br%élégttl% (250

mg to@t}dﬁ‘@ 5. rﬁgﬁkgﬁiﬂé@@ UBhel\ﬁQd falioft wien thcAdedriied the 8T1h§/k%_ dose in the
reaction m xture was refluxed for 2h at 100 OC
evening WaHH havot ¢alpilaigd doseetpd8 angimnrfewould derebie tmo@égun@b@rﬂqs (500

I T
calculwad dosenefeldDmag et Wﬁdd@éﬁwenbvb%edn@&ﬂtléb (500wed @fkal) Jhi.5

\A/g_}]te cake, was_washed with cold water and then dried
mg/kg, dhe same pafient when trear?fbwabéher hmgikerdosamghe gpening wpwlyl have a

r
e 23S0 00 B PN 00 L RO i) o2
mg/kgNonsense- Mut at i on- Medi ated Cystic Fibrosis [0098] The
(0010 f]re SIS ﬁgfghg gegggs:tl%qtg}%t afnﬂ&l%tglfng g? ﬂ@rdrllgl; f%rtordact:tl 1¥ gor(ljeoast Ircr)]om temperature.
No sp&‘?ﬁc? RARRME e d}[i% ﬁg{‘dﬁl;u@t{ll@ Hede¥ 5 ﬂl be l"eqre sfitut L)?O%L drug

3-[5-(2-FlFuoro-ph oxalazo _benzolitc
produgtcian be recanﬂhaﬁedwd&ﬂmyqﬁnbinyacammﬁy ame@tszﬂad solvemo(a/gt water, milk,

a carb g ineo oI G ICeHRBOU Y O ok AR BY S 389 me
bottle %_i;}ﬁv'ic‘?éﬂt 1:6)91@‘4 méla&to‘fﬁér Bﬁarg{a@ ic‘éﬁy g&fggfa‘)le%ﬁ/ LY Rded to

fornul ation can incl ude |ng suspen |ng
achievagiemnsentmmm atatzowt 85 rr@/tdLuathedusal molnoe of seipenaon.sFarteath 1000

nuf acturin cess m xt ur
me bofleCrratlgit AOABE AL Vit PeBt Hegre b AH T aE hyheHas added t
achievle 'ﬂ%ﬂéntﬁﬁbﬁ bF§bo$1@ 90 R/ LR th’% tf)&l bolﬁﬁ@lof 3edsi| fn‘?medlately
plastic, childproof cap. Each bottle can contain
after voesgy erotlmobamgacgﬁlcalhe achepigbksisobteanis eddednoche dry snﬁiyc)%dlcanon

e sofe B B R bt L ST b B
homo@eBebf §iRpétdidn) Aauph éheSusensioRingdItrémain in the original plastic
bottle for up to 24 hours before ingestion, it is recommended that the drug be taken shortly
after reconstitution. If there is a delay of more than 15 minutes between reconstitution and
dosing, the bottle should be reshaken vigorously by hand for about 60 seconds.

[00102] Treatment is administered continuously for as long as necessary to a patient
having or susceptible to having Cystic Fibrosis. Table 1 sets forth illustrative daily dosing
regimens for 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a
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solvenrtrec(ilpgatglagg shaking each bottle for about 60 seconds, and then ingesting the
contents of the required number and size of bottles per dose. The entire dose of reconstituted
drug is to be taken at one time. After ingestion, each dosing bottle is half-filled with water or
another pharmaceutically acceptable solvent, capped and shaken, and this water or other

pharmaceutically acceptable solvent from the bottle is ingested by the patient. This rinse
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admin?sg%g)(ilgntz z?e Peg{eggs totulde bse <E"1?crula%)dS For-g}gmg t ]f rae30dkg patlent isto get 4
mg/kg, then the dose to be delivered will be 30 X 4 = 120 mg. This patient should be dosed
using the 250 mg dose bottle. Since each mL of the suspension in the 250 mg dose bottle
contains 250/10 = 25 mg of the drug, this patient should get 120/25 = ~5 mL of the
suspension for each 4 mg/kg dose). The same patient when treated with the 8 mg/kg dose in

the evening would have a calculated dose of 240 mg and would receive one 250 mg bottle
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drug is to be taken at one tinme. After ingestion, each
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total m|]ligram anount of dru[g to be adnm nistered to a
aF

having,a sus¢aptibledn ihaving Dushenme MesgularBlysteopbiyp il able 2fsetg fanh llystrative
daily Jb@frf.gergéinieﬁs £ 3gﬁt-(24ﬂuoro-phenyl)-[l ,2,4]oxadiazol-3-yl]-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof wherein administration occurs
three times per day at 6-, 6-, and 12-hour intervals (e.g., ~7:00 AM, ~1:00 PM and ~7:00 PM)
with food. In a particular embodiment, the patient is administered 3-[5-(2-fluoro-phenyl)-

[1,2,4]oxadiazoll—3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
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54 Example 4: Preparation of Unflavored Dosages of 3-[5-(2-Fluoro-phenyl)-
[1,2.4]Joxadiazol-3-yl]-benzoic acid or a Pharmaceutically Acceptable Salt,

Solvate or Hydrate Thereof
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[00108] Treatnent is adm nistered continuously for as
| ong as necessary to a patient having or susceptible
WO308d45386 Duchenne Muscul ar Dystrophy. Tabl e PCE&183007/021921
forth illustrative daily dosing reginmens for
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pharmaceutically acceptable salt, solvate or hydrate thereof is provided as a vanilla-flavored

(e.g., by addition of vanilla extract) powder for suspension. The drug is manufactured under
current Good Manufacturing Practice conditions (¢cGMP). The drug can be intimately mixed
with binding and suspending agents, surfactants, and various minor excipients that aid in the
manufacturing process. The mixture is packaged in a 40 mL plastic (high-density
polyethylene [HDPE]) bottle sealed with a foil seal and a white plastic, childproof cap. Each
bottle can contain about 35 mg, about 70 mg, about 125 mg, about 140 mg, about 175 mg,
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[1,2,410xadi azol -3-yl | -benzoic acid or a

Pharnaceutlcally Acceptable Salt, Solvate or Hydrate
WORBIAYFSOAT| - 2289908vI 3 1[00111] PCT/US2007/021921
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mdlcatehtbe tdsnaty qféh?ﬂﬂ“ﬁﬁpbﬁﬁaﬂﬁéi theiot ngmben thel dmounp ef thgalreg substance,

and thg E@p%%%)ﬁgitlg?§&tgzge§ %I?‘a%ﬁa‘)gg %‘gl f,]%’ ggﬁ{nl t{&ha(a{mmgtrathn the drug

produan@wcd@stmsd Br dfeaprdidiale Nt of a phatmadd@ticaly ﬁéo@pﬁablétsolvent
agents (polyethylene glycol 3350 - 12.8% and Lutrol (r)

(e.g., Watex, ik 2 zabepited henerageoiniqsooride yauce, pabygoodzor baby formula).

The ol 3 ER B e A TR RO B8R e M0 28 BbURpror s rpppiation.

[00113]el | ul aAsrmbERgNRSrtimoes haws e cltéd Mhd@trd @iscloitd of which are
colloidal siljca) can be present. The bottle is then

incorppiird hegerp Byirplgrense i theis epWeht i ty of the drug
substance, the | ot nunber, the amount of the drug

SS‘ st apgfmp§! SalfeSt ARHEHGLBES-(4- f‘llfoq'og]hen 1)- .
ri 9~1f?!: odiﬁkol ﬁ behzoic aE'ld' »Jr{a Pffaf ﬂl&e tically Agce%‘table Salt,

the dr =CONStT pulu.ulcuc
volun*°ay' ,ucﬁqﬁi%u $E8 1y acceptable sol vent (e.g.,

001158 0 TR it S Pk e PR or sadhgl E5tis SPBPgsed of multiple

lammd?éc?ﬁ?ér@ttlhé? aQfinéthdy QF@ﬁér Q?f@@gﬁ‘ %llﬁ’l’;mum f01l la er and a surlyn layer
-f5-(2- Fl uoro- phenyl) 4l1oxadi azol - 3- benzoi c

Each saehled cm cent@habowtd@omg abw 2A6 cep aboutS08amg or &olut/ 509 rog of 3-

(5B RS Blomdiod v benvpioscitiona Bharmagpyicalbyasseptable

salt, s@waté oPhydaR NRErBEC BXcifiéitd nd asceinirapdBonPdtithe &RAIMBISuIMion
hydrate thereof is provided as a vanilla-flavored

welgh()@pgonalbyndgdct ¢ithen obthe\allowing assetfouth in Fableid and able 4.
Table 3 igens.ﬂ%n The drug i s manufactured under current
able 3,

rmu l}r\f ||r| ng Pract | &e condit : ons fr\f:l\/D\ Thn

Ingre‘ﬁéﬂh can-be intimately mxe HWelght % T

3-[5-(2-fludro-phenyl)-[1,2,4]oxadiazol-3- 25.0
yl}-benzoic acid or a pharmaceutically
acceptable salt, solvate or hydrate thereof

Litesse® Ultra 24.75
Polyethylene Glycol 12.8
Lutrol® Micro 3.7
Mannitol 25.0
Hydroxyethyl Cellulose 1.5
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wi th bi nding and suspendi ng agents, surfactants, and

various mnor excipients that aid in the manufacturing
WOR2BE48566 The mi xture i s packaged in a 40 nl pP&IySE007/021921

(hi gh-density pol yethylene [ HDPE]) bottle sealed with

a foil seal and a white plastic, childproof cap. Each

bottle can contain about 35 ny, about 70 ng, about 125

Vanilladflavabout 140 ng, about 175| Y5 AT!-2289908v| 3 2about

Crosp@Gfomey, about 280 ngy, about | 380 ng, about 560 ny,

Cab-oalout 700 ny, about 1000 rTg ors about 1400 ng of

Magnedifm Steardit UOT 0- pNeNyT =TT, 2 §Jsoxadi azol - 3=yl T-benzoi T

Talc @crd or—=a phrat TeCEUtT L,cu ty 1p§cpt atyt e satt—sotvateot

hasder at A +hay ~A~F | ant o ¥y nronnrt i ~Anc ~f

||_y\,|| at C IICI CUI . u\\.al 'JI CIlit o \QIIU L IICI T 'JI UPUI C T OUTTo U7
the total formulation weight) optionally include a
Tabled. ¥pemulatignagent (litesse(r) Utra [refined

Ingregiony dext r ose] - 25.7%, a bi Might %gent that can al so

3-[5-(pflaviodghengbht[ & 20 skddiegol-Banni 260 - 25. 0%, surfactant
yl]-beR@hicid oP@biierhlayenrellgl ycol | 3350 - 12. 8% and Lutrol (r)
acceptdble s8It sbR/Atd RyaxadBiered®/ ppwder] - 3.7%, a

Lnessg@%lgaegrant (crospow oone ?583/9’ and o[ ner

Polyetﬁxlténg hll Cabll ICDD llla:l 42 caAalu=0U~= DI I, Il_yul UAYyTT Ilyl

\IQP‘\I | | a -FI v nr ac-l um-stearate

o

Lutrol ; rﬂmn nel and calloidal ﬁ ica) can he present

Manniile hottle is then | abel ed 185Pndicate the identity of

HydroxpghylrCejludasest ance, the | ot | hdnber, the anpbunt of the

VanilldFligosubst ance, and the storags condi tions (e.g.,

Crospb@Hénegeration at 2 to 80C). [kipior to admnistration,

Cab-ol€ drug prooucr S TEConSTjyt ed M an appropr| are

apharma bte—sotvent ;
Magnes,L " :svt-:ea 16 & p cetuttcal _/ L.L.cpl a e

a—ecar haonat arl h ranao i ca thl e

T I\, T ocOar ourriac oo™ bl YTy I A

o024, B2t 02, B Ll ks T, 48 ROSHSL c. et

numb&rﬂh@ lamlofnf GGRO&kgisubdtate, dfdQhke 3tagh cBMTREHS (IQ refrlgeratlon at 2°
r ef erences have been cited, the entlre di s ure

to 8°CphPubr @radniimisoatpm; an epi)rbumm ambtyntroéﬂmrctrng praduct il eeqonstltuted in

an appORigts S o PORBRSBEIeY ARl BIenBlas wen sl 2
carborfifddtbeRErage, FHRE, %F%u@@bbwy 068 @PbaR Rrvalal.. Tl«?@éimgtp%o&ﬁ:t can

Hydrate Thereof | 0011 ThHe m xture is packaged Using

be storgd pbrasim smpseatiretion dmato 48shourmrrdrde tecohstivutian. pl e
| ami nat ed Iayers that may include a paper |ayer, an

10011@5 (20?‘5%%13880 ?{&Of gfwsealtbﬁllakwg%Plféﬂer By o

as nas@Giotendibl @ifRRACEBRGHECRehditi A€ 6RMiARh O S&ditim ah8IcHRY@e }ansport
hydrate thereof. Excipients (and their eﬁroportl ons of

directly fie secogtaty apithedial &t:lul&ma vesiesment eptransapithelial hie¢leetsc properties

(Kno“%‘l%sozf ézl ?58|1a2p§n§ g’%%@?%ﬁ%é 85 tIEnovae;r c;l.?lg%a,l}-?um. Gene

Ther. 6:445). TEPD is performed in each nostril using standardized techniques (Standaert et
al., 2004, Ped. Pulm. 37:385-92). In the procedure, a small plastic catheter is used to assess
electrical differences across the outer cell membrane of nasal mucosa cells in the nostril.
TEPD values are expressed in millivolts, or mV. A chloride conductance equal to or more
electrically negative than -5.0 mV is generally considered to be in the normal range. TEPD

assessments are made on the nasal epithelium cells lining the inferior turbinate because these
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ATl -2289908vl 3 3[00115] The sachet is then |abeled to
indicate the identity of the drug substance, the | ot
WRAMSEHSS6b he anpunt of the drug substance, andPER@S2007/021921
storage conditions (e.g., refrigeration at 2 to 8(C).
Prior to admnistration, an appropriate anount of the
drug product is reconstltuted in an appropriate vol ume
cells agg eealq@ tangrassethan &@Ire%plram)epmlﬁwllel asls Viamg tﬁeelogver aimeys; and

nave W5 Sionfh BB meas Femaon iR PiufRR<BaRRREr et goR) 4m

Rev. RabpiF. QO 1 2mpessaton) e TEPD atfeskPertS cAPMES bPfa@é oh Rectal epithelial
reconst itution. 5.7 Exanple 7: Transepithelial

cells apd dewgriragpimiory epighetiel ((eTIEPB)ecemgg af/the vale DETheTGEEIR protein in

u nt. of tran hel i al tential,,differenge. .
wanspPEREAR TR ioRantston Sl MshbEiref arB R e ff 1P abasgof fis protein,
cystic Bibesi FiRSicAts HANS it AbRrANIAT KR CRIBrigé cSRRictaRtaNts SRERIPoSR,

transport directly in secretory epithelial cells via
TEPD4ws éhesadwantagg that i aaregitedi ehloaide Baasporwhanges thas peera qusstitative

. t.al,-1

megrflC R wRbpPoarntidithy) By abipabEParign of e GETRjapirvey

cells. Burfifbbthore] BERDa dieq @lidagira®@ OFTRERERNItN @it [sidot UREINGo be affected by
st andardj zed techni ques $Standaert et al, 2004, Ped.

suppopyerr patfiatiggtregtments for G (witly e dessble gxegption ob pysiemieally

admm?szf‘érg(i3 Eﬁgrﬁ)&ﬁ/cgﬁ 89 aﬁt?q ?ﬂgcﬁgﬁ@f | np? El!:enlgls?gﬁfeﬁ% Ctjggtgﬁ% Ivalues can

correlate V\tlﬂhethél dsgréd: bf pﬁ[ﬁBEhIV&lyslﬁﬁct&mﬁirﬁ&@dhegﬁpﬁhcIaBnormahty (Ho et al.,
ori de conduct ance egual to or

1997, Eﬂr eReépléo{ rlif)é%ﬂp;l/fiﬂ@g%am/@ A-nAP08, Sup Rewpirs/. dfrlaP$-p00;
|
sermEUTHIGE P2 2008 D REDOCIR CHRIE RO ORARGATeN <

particﬂllltf @BEPOY assessietiedfdsdpestareasl-indesd CHIR 28AAO&¢Ivig4rel | s
re easier tg access than the respiratory egl t hel i al

demorz?@meé beften nigdiethee Yalugetham gengixps in datgrmiing He¥h ashmdiplegical
h .

sore (995, 0958 B 0L MBI Py, SRR 5 QN TerD-

assess&'cEE}Doads desnelrdcs vty is vehsmltkelynedermalizeespbataneuistyliae paddnts

I 1 nd | ower respir.a epith Ilal cells. Because
with (. ap @byeeyd lsfpr?\ﬁ@w%rsmtf% -aisessehchlprd panpslggtivity are
expecfea |t@§;5e‘éﬁidaﬁ§‘§?r?&f1 Pﬁﬁnﬁ@élbgl%%h@@ﬁf gﬁgﬂ claﬁ‘é@t‘l’r%'tetlhgt%{nses.

he absence’ o s protefn, cystic rosis p
Accortimgky #rhas becxmmeathe PERDrcéndpointién Bloasd e pimmaaco%giaai and gene

dpoi nt., TEP t th t
SRR B SR SRRl 8. o
Sci (LbRYoRY r@?3)02770§4 Wi@scﬂﬁr%ﬁ?él"b? 200900t ERpRl M@&'M9FM) 1a8l41),
api cal | ocation of the CFTR in airway cel

FurthernDre |t is a direct neasure of CFTR activity
t 58t i Exampld §:.6FYR{Immunefldarescericdhy supportive or
palliative treatnents for CF (with the possible
[0011€)xcept Tbacdiectys tmhproedssingad theniastlenedsaturaighy frosi @eh nostril
| piotics tance,is evidence that T
of a pifih e AL PRITE At B S GFShfa AHyuantification
ofCFﬂR%ﬁmmtlb BErfErAtkd A }%@%h&dﬂm&lfdﬁ@é (Glxn&yHé? a¢t 2@1 sl J
97, Eur. Respir. 2018-22; FajJ ac et
Resperlg,}rzt Rerepiled. 103(7)’26831—2@,5&@@@1 etal., 2004 J. Cyst. szros 3 Suppl 2:17-

23). The immunofluorescence staining of normal epithelial cells (for example, from nasal

mucosal scrapings) reveals the presence of most of the CFTR protein at the apical surface. In
animal models of nonsense-mutation-mediated CF or in patients with nonsense-mutation-

mediated CF, CFTR staining is absent (e.g., in patients homozygous for a premature stop
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Sernet - Gaudelus /., 2005, . J. Respit. Crit. Care Med.
777 : 1026- 1031) In particular, TEPD assessnent of
WOZBS 8P enol - i nduced CFTR chlori de acti vi ty B§3/US2007/021921
denonstrated better predictive value than genotype in
determ ning FEVI and radi ol ogi cal score (Ho et al,
1997, Eur Respir J . 10(9) :20 18-22). Under baseline
mutatiooholi i |pdnwilyTEBBa@Qélsﬁadaedhudcard@icméeﬁmein mtdtmtv mtith a AF508

ver unllkel I|z aqnt ous at|
mutatgitfot fevesS o G s U BT Fodiltn of
functi&rdl Wildde n‘éﬁ@ﬂﬁ?ﬂ p@EFTRI ﬁtheﬂf @ tﬁ)ﬂpﬁrﬁﬁﬁﬂmbﬁeﬁ ﬁﬁ&?itie%%l Ha¥ been
denot e phar rracol o i cal activi tI-Y of CFTR-correcting

associgtied maibi resppeaen off apigay epithelinlSH bR prateintas esspsaedﬂwy

o R T AL S0 AR 00

Wilscltskiliel. | 2003 Regkgzammci 3k9(1399833-4). Cdin Sci
(London) 89(3):211- W | schanski et al, 2003, N

En . Med. 349(1 :1433-41). 5.8 Exanple 8 : CFTR
ﬁgunoElxamplﬂ:Qx&thomam Flﬂl’qtlmﬁ’BCSﬁﬁ)l | ecti on and

glr ocessi ng of the nasal nucosal cur ettage from each
[00118ost r i Pulsfonanpainttéan testarinetadisg FEVenk Vof ard-ViRFpriotase measured
nof | oresce tificati

using {RiageT SRR elS! SREEES Ay A b ofa e elRing

MEF24%] BYCYart, padticul@B9IFEWhhave bdpsRkfowledddd-as Gefifitive dlinical
7<5J(7J 1683-92; Amaral et al, 2004, J. Cyst. Fibros.

endpoaltmm@melzts with QB {Footiisad |I}mg: A@lmlmgtr@tm fde Asmalmﬁachge Brugs
lial
advish Tl Ol FVRAI PhENFEL SrutsP EERNgs (ohio for

the mddadEment OF eV sticebrédiepaRhGaNosehbacP97! TidiBhdRO0ZTTRglHr.
of nonsense-nutation-nmediated CF or in patlents wi th

Pulmoweh Séde2%¥ui bt iFEread athetpdmonagyTianesioni tasting measuiss bae been
shown n I X Eﬁlgwgﬁﬁisgg% \%k?{t? é%%%{sfmlgrgrdl i) 'Ee toT' Bgs@trc%ge dutlllzatlon

and [M krelbﬁxﬁrd ubdgd, aad inde@itothe itk of CFLrelapeatm@itdlﬁy Wdod aad DirpQ8
ation_ that prevents normal CETR intracellular

Admntlﬁtaéftromc@nﬁéptl T{retuabrgs AsbvigucEpmmitiee. ﬂamlﬁsil@haf NRA for
tobran? Jp§81¥ﬁ\5d gr Etl%lﬁkﬂ@ tf(ﬁ“'tﬁ] eg %%Erﬁ;n@@ft 1c ﬁggﬁls

ents n as OoCl a r eappearance of

patlena;pNoadambem 19990 Bhln€dnafy fanciei tostay iasisgis RcadMyinister (even in
i mmunof | uor escence ﬁ/gaanc et al

patienfs g PPHNg &5 | yearvah agepand U3t de@é&quwenwr}dst@ﬂahw that are
w1del)e£vaﬂlali)1e2819§xg %}larrttl)dr?;fg Iper'gﬂrrr]%etd:YEﬁI eé?é&?&dg?&%ﬁ?&gﬁ?ﬁve e a%ons that

accourﬁtlfnr:pat[ent dgesheight, almd gatidag 1RipvbventevCin Bifd: hdsfe2én Z(S(,nowteelged as
.measur ed usi ng standard spir res.

quan%@s‘géﬁmnétr%&*gﬁm O\ﬁl wﬁﬁ?qnsﬁy 1908 Mg Saveses. tl?ﬁsbasw for

e

62nd A@ﬁdo&camijgsg\d%thﬂCsmtte&) Wisdhisich MAINDA fok esdtranagcin solution

for inh%alfl%% (Tobi®) for the management of cystic fibrosis

patients. November, 1997).

5.10 Example 10: Phase 2 Study of 3-[5-(2-fluoro-phenyl)-[1,2.4]oxadiazol-
3-vl]-benzoic as an Oral Treatment for Nonsense-Mutation-Mediated
Cystic Fibrosis
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Advi sory Conmm ttee. Discussion of NDA for tobranycin
solution for inhalation (Tobi(r)) for the managenent

WOR0es48366 fi brosis patients. Novenber, 1997; PLHASAY7/021921
2002, Pediatr. Pulnonol. 34(3): 228-3 1). FEVIi and
ot her pul nonary function testing nmeasures have been
shown to correlate with di sease severity, predict
[00119or bi dPatyemtsnmuﬁme okt deaf thh fdkovangiconditzertsito he ghgiblefor
1an nti.bj o ‘E‘ sage, and indicate the risk of CF-rel ated
enro %?&‘3 ¥5"E%0d and Drug Administration, 62nd

[00126nt i - | Nf BRakhokes @@EEaséd‘éh%l@éMn&QéHTé\h&&ﬁe oPh $6MESdi Rly Bbnormal
DA for tobramnmycin solution for inhalation (Tobi(r)

sweat {6t (eige ATl QA a5 locpine SanISpARI SRSy, St eting

Samplte ocogn%orr]xlag% g}larztlt {ive qnﬁf}g fgﬁrgg %uldél g ;S%ccl;)ﬁc’(g/g’dé@ Z\Ptlonal

Comn#lg€9 for a]m@hdasg%o%&taf}d%ﬁdaz@sﬂzmwarmmm)ﬁnd t echni ques
that are wi delg avai l able. Interpretation is performed

[00121isi ng Wehbnasmebehlprdrsscieipmas measuseflly TERB (e mare positive than -5
mV Tﬁﬁﬁ%lsf&t fgr{t o?%ﬂ g% egiog mlﬂrlcﬁlf %négorlde and isoproterenol);

nprove

[00121',1|u antig anmyeelbe/ oﬂ@ﬁmeﬁsreahuta@omamemiw alleldsdif € cfir gene;
enefit in CF, and has served as the basis for

[0012$]egu| aft dP9cuaptasipalthasic/it senesseuaicing hap beenprafosaed;
(0012 obr arrgcAget;{:g)}c;%(@nd Drug Admi.ni stration, 62nd
T

-1 hf'e ugs Advisory Comm ttee. Discussion of

[00125]DA f06 Babyr weighi osigd; ut i on for inhalation (Tobi(r))
managenent of cystic fi br osis patients

for
10012ﬂovenb%fFEYm4fb% 0%prfélcgéaf%¢g@a gendeppnd elghtﬁwsm standards)
ugJ,0 I i azol - 3-yll-benzoic
(Knudggl{ g;};@%% %egtp%e #_'12; ?é% e- Mut ati on- Medi at ed
[0012ﬂyst ic8 @bygemsstuéhﬂonlé’ﬁ%ﬁardd b3 Bl R@kifgtrPata2ents raous ir;

| of t ol | condi tjons to
[0012 I|g| pbe Pgw BF F‘ﬁ%r?t“ |?ﬂ1€lgtpﬂ%e’§% u%ept SPRSEFE g@]steiﬂe to abstain
|
o 4301051340, BSSL, FAE) BEABAFA S
study dﬁg/aldnﬁmstrzhwnpﬁnldcfo]dxv%up@eﬁodﬁ;ophor esis (LeGys, Sweat

00128557 o 80 R g st DGt sl e G el
[0013 mm tieewligh rgsé &i&éﬂlh D06 AbY Wit RBAALHGisO Ug/O!
? ﬁ | ori (jﬁ

0:14)); [001 rma e secretion a
administmton pﬁnb@ludﬁﬁﬁﬁc{@ruﬁ(mlm TERE mdasuremBnts)tlibkfDlaboratory

t I de .secretion with chloride-free
tests, %{msﬁéﬁ?fa %30aﬁ%§8ﬁ{YdF%P%tfﬂiﬁsa [00122] 3. Presence of a
[0p0131(0NSENSE A‘B‘“l%’ttb%\h@e %ﬁeﬁfnf&%d@oh?én@%n@f the cftr

gene; [00123]" 4. Docunmentation that cftr gene

[00132;]eq uents. rfg/lme bEpersqratly sigmed and dwddinfortred sgasent d@&ument
1nd1ca¥1ng [t the patient has been informed of all pertinent aspects of the trial.
[00133] The presence of any of the folloWing conditions excluded a patient from
enrollment in the study:
[00134] 1. Prior or ongoing medical condition (e.g., concomitant illness, psychiatric
condition, alcoholism, drug abuse), medical history, physical findings, ECG findings, or
laboratory abnormality that, in the investigator’s opinion, could adversely affect the safety of

the patient, makes it unlikely that the course of treatment or follow-up would be completed,

or could impair the assessment of study results;
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[00125] 6. Body weight >40 kg; [00126] 7. FEVi >40% of
predi cted for age, gender, and hei ght (Knudson
WOuHP4P¥E) (Knudson, 1983, . Rev. Respir. Di sPCT/AP2007/021921
725-734); [00127] 8. Oxygen saturation (as neasured by
pul se oxinetry) >92% on roomair; [00128] 9.
WIllingness of male and fenale patients, if not
[0013§]ur gi cal Oygangaduteillness intludiag actte oppesex lewerirespanatosy) irfections

- enpl.oy a parrdier, or di cal nethod of contraception
Wlth”ﬁ}[ﬁNF% l}eﬁ(ge§{%ﬁd§fsg‘\d¥3re3%$ﬁnﬁi stration and fol | ow up
00139ET i 0ds; HisRRY P B&dtion§ oPRBE ARBEY (IRAldidd REent massi
[ ?Emal es ong%i I dgjlegfiollr}}*g potoen?i g\ll ?; [001(30] lllé et massive

hemopysis phgresgwthorex)abithin 2ymershscprmgity staittolh skidi éndatimeant;

isits ug adpinistration,plan, study.praocedures .
o013} 1 S AR BB S Ry B S Fenificant
activelp@fihSnarP Oided3K oBRIEHANITD, or 86, SEtiflYark @BdrfalitiéRich as atelectasis

00131] 12. Ability to provide witten inforned
or plewrgheféymion whigh poyigandisgivemfictiniealdy significans@atve yulmogaed
.nvolvand gat ed, i n{?o f,ed consent docunent indicating that
! FHEn Sé:f;?réd_r?fy as been informed of all pertinent aspects
[00138f thestPdsatve }{e?_ﬁﬂt%@& surfR e RhESAN R€paditis @vhti®HdY R6t, or human
_ foll ow ng conditions excluded a patient from
immugglegicienenyirg(HINe test,udy: [00134] 1. Prior or ongoing

di ca Ition.Ge, &. , concomtant illness,
[0013gj§ychi é‘tlﬁlgrgg%léhlgﬁl&&é&’al coholism drug abuse),
[00140Fdi cal. $SuremalbuminRes gal, findi ngs, ECG findings, or
| aboratory abnormality that, in the investigator's
[0014Blni ni of, Abrsimg! Hry dirction (sergradetak bilirubif 3tRe wrfper Hmit of normal,
tent i [ e e of
Or Serg &%ﬁ%%ﬁ%??%’r F%&QJ&J&)&%%P%&%‘@%Q%&%%% ", or could

[00142]pai 1 9t RencasabsaaElhctih (Sérushycréimitets].S Ables A8SHR NGV bf
3 7[ 00135] 2. Ongoing acute illness including acute
normallyper or | ower respiratory infections within 2 weeks

[0014%2}‘ orelétﬁFéHggh3}ng¥jf\gegiﬁgjent; [00136] 3. History of

or conp ons o di sease (including recent
[00144iassi veél.Héswpy yBiotidatrgame heniatodsgieg] trahsplamatbnont hs
rior to start of study treatnent; [00137] 4. .
100143 nor ki PiPEsUIE 0 arqthasrinyrgtigatiossl drug whgu!;fb@@ts iPRIGT to start of

sty Gdfig 1 o, 1 1 cent ectve pulmonary, 6 Sease of e
(00146}t el ect hsDiszoing pirteipationdhfang bther etapbuticglintieal trial;

(001471 o v e eSS 0 Featictaedhopp paianisom o ractvas
receptpggatayng (PpRR 946 GHists, 20! oSNtz BRPAHah R OrRALNARMY or
pioglitazone (Actos® or equivalent);

[00148] 15. Change in intranasal medications (including use of corticosteroids,
cromolyn, ipratropium bromide, phenylephrine, or oxymetazoline) within 14 days prior to
start of study treatment;

[00149] 16. Change in treatment with systemic or inhaled corticosteroids within 14
days prior to start of study treatment;

[00150] 17. Use of or requirement for inhaled gentamicin or amikacin within 14 days

prior to start of study treatment or during study treatment; or
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[ rmunodefi ciency virus (HV) test; [00139] 6.
9I obin <10 g/dL; [00140] 7. Serum al bum n <2.
W@ﬂﬂ‘ﬁ‘““?%@l“] 8. Abnormal |iver function (seriﬁﬁ?’c‘@@%ﬁ/‘m”l
bilirubin > the upper Iimt of normal, or serum ALT,
AST, or GGI >2.0 tines the upper limt of nor mal ) ;
00142] 9. Abnormal renal function (serumcreatinine >
[0015}] 5 ¢ heRaquprement fot systgmin emindg)ycopide audhiotics within 14 days prior

n or breast feeding; [00144] 11. History of
to Sta{Sﬁg (?y I&%%We%r hemat ol ogi cal transplantation; [00145]

[00151]2 EXBQSI{EQ?I&&ofyh@ﬁ)hF[l ) n}tﬁaamﬂcﬂtal ﬂ%bnﬂﬁ@&la\wab gfbvldbd ina
ays prior to start of stugtreatrrent 00146] 1

formutam@aldﬁ@cr@sd hereinp ok patients (bhiromtaase R diad heingi C@nducted in [srael
and 3 ?Jﬁ}nné ﬁﬁgsaﬁrthgl boeﬁlgeg onr\f]i?;te&‘% th%?tjieﬁlgtalfess seQ/en tlent were male and

'azol 1 di'ne per oxr Sonme. prori terat or - activa
8 werd RReNd; q?i’atl@ﬁm 4 HB&Bngge apPNMiérs anégll patéitghdd malipe: signs and
(Ayandla %) or equivalent) or pioglitazone (Actos {
symptgms of ay spig feesis, llp@@dnnsfom%demvfgleng dysfwnatignhwere orally

dmmns%jr & ?JB (ZE %ﬁlﬁolﬁlﬁoplydm @ﬁlx%iflazo?-h Snt&ﬁr Ioaﬁ eds ac&)rdmg to the

follomxgﬂ@tiﬁ)zwhbdlﬂé wilrhiistratién dﬁS’—‘ﬁS-l@Z-llef)rotﬁhe%Sll@f[ﬂ 20f]o>$ddl}5i)él 3-yl]-
treatnent; [00149] 16. Change in treatnment wth
benzoigyacidsthres tanes pem dpis (1160 ¢ mﬁk& Aongkgand B mg/hgtqualﬂsiays

follovx%ﬁ b?frnottpea%a{ttforoh &altygﬁ éel%j ?,géowg@{m%l) ’ ora%}h%ilgoc&%eo

f or

admm\mtﬁahbﬁl ofl 2-[ Sk¥-$lupro-plienyD-[$ Rar bx ddiaz6 -89y - Edn@@fbfﬁeidtthﬁé times per
study treatnent; or ATI- 2289908v| g[ 0015
day (T:[@) ap&h

wefkembhimalks and 20 ragdke fami 4-drysyleHewek by no treatient for 14
days (@?El‘e@' QMS?S%'anSiE%?a Ajl days prior to start of study

eat nent
[00153} [ 5- (Ellﬁlcabffrmlppimenyér)se&hluﬁcdhﬁngmmmedareyélskt foﬁhabd)\ﬂa TEPD
acid was ovided in a formul ati on desrlbdher

measu{eneys wsmrga e1RrIG e HEAMERLAK on 4ays At ap ?%@ ijﬁad@tnéd?ycle 2.
Nasal :n%hc%)ﬁefl @@Jett@%@w'a)’s {J1RBA RS Aokl 8f edefinAFerft ‘ﬁﬁgf‘fb tment and

e Unit States; seven patients were nalfe an
on dayseldeande8edf € ycfrat amh@sclh ad Palmmmzir)arestaglﬁcluﬂmg? %th’C and

MEFz?gr}gW?'@l G %%l%r Pﬁ@?%%&&i'@&@&d BN Md TorTh of Cycle 1
and dag'yﬁ’jf (Hnlqtd g}égférﬁtggéﬁl@ Pelﬁg'@b oL)%g Irlggsgflel and ﬂf jame parameters
were racasdredqn:mlr tb tmeptmenttdmd on day 13 or 14 of Cycle 2 in the study being
conducted in the United States.

[00154] Mean change in TEPD chloride conductance. This is the average of the
changes from the beginning to the end of the treatment period in TEPD chloride conductance
within each study participant. For example, if the changes in TEPD chloride conductance
within each of three participants were -7.0 mV, -2.0 mV and -9.0 mV, the mean change in
TEPD chloride conductance among these participants would be -6.0 mV.,

[00155]) Percentage of patients with a chloride conductance response. This is the
percentage of patients who demonstrated a TEPD chloride conductance response at the end of
treatment with 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid. For purposes of
the trials, a chloride conductance response is defined as a TEPD chloride conductance

improvement of at least -5 mV. For example, in a patient with a TEPD chloride conductance
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foll owi ng 56 day schedul e: adm nistration of

3-[5-(2-fluoro-phenyl)-[1I, 2, 4] oxadi azol -3-yl]- benzoic
waap/Meoee tines per day (TID) at 4 ng/ kg, 4 RIES2WRE21921

8 ng/ kg for 14 days, followed by no treatnent for 14

days (Cycle 1, consisting of 28 days), followed by

adm ni stration of

value gf + 50 iV fif bpselonerndray TERID (chipridd esraliictanerd vadug/of -6bm¥oit ¢he end

T M G N T —

chlondélccdﬂmaﬁ@/@é@n;’e consi sti ng of 28 days). [00153]
Cinical endpoints were eval uated usi ngJ t he procedures

[00156Jet  oPenserntoes of pariepd withisur exements old E Dﬁd@rt@‘ﬂrw@du@t@nce

valuesh e RO mARgud AN ded odPia doria hfifaroedafia Rl Bt frore

electriBABL gtm@é th@RACHO PV isetnedlly @bndideréd MR Mhe RthaPRng@YAs such,
14 and 28 of Cycle 1 and Cycle 2. Pulnonary tests,

a patidnh htld T@PI#EMOHCIFWIC&IG@HMEWQEC qi5+1.0 ¥ ot bredlingrwehlebE or

con51dte ed 5%?\%7%{]5&%89@ be%a t}%&z{gg %mog'g %%fﬁ%ﬁ%{aﬁsdtlve than -5.0

mV. Ilfalt gk et uehegent fthzitSpTaﬁedt SAFEPT) bRlosidéeordut ARES €lSe MT6ved to
measur ed qle_rl or to treatnment and on da)f 13 or 14 of
-6.0 mg, shis wpujdyrepresen ap dpprovemgnidaiodhe neengl rangs decgise &g improved
t h in TEPD chl ori de
value i?o'ﬁ%’%% egr{%gﬁ%‘%%%g%z}%hg%gﬁgr age of the changes from
[00157]he beBhsediongatientideadenskeaindtheisht, rtleameaﬂFEve valél af study entry

TEPD chl ori de conductance within each st u0
was 64y4of F‘@F{‘ﬁi d thegpeandsYipvaluejat studw ertiawged0%of negopsl. Fourteen of

[ ts
e 15O RIS R Ry Rladl S B A
aerugfﬁERDa&thdxﬂﬁctB@mUimﬁoﬂBﬁ én eywiodibtdsessratipas that cpalkhé to serious
woul d_be -6.0 nVv. 00155] Percent age. of patients with
pneumonidy| kurtgen efothe J & patienss alse hashrascrefis inspficigngy and required
cvon S S04 A% e A MO PRRAHL A of5 s, i e
welghV\bﬁﬁ’fB 3 kg at study entry.

[0015§;]CI d. %@}Ie gmr%@gtggg%}'])i}f]h éeslu orgaé‘j g%gq?énés? i %}l;]eéc?her%a?siu(r:ement

the resufty gfécﬁr%ﬁfedro%saq%tsgf h&tﬂ?%%@ﬁ{éaﬁ%f ﬁot-ﬁ'-:rFoQtrﬁng%é Afistorically,

conduct ance i nprovenent o east -
resultseofalrfR 2 tesisrhasie ppidalmtbes presentebxRD: bdst-of-hostrilsdasis.c Haneeer,

ATl - 228990 9val ye of .+ 1.Q.nV at .b e and a
recent BRI AR GRPHRIS NG LM DibiscT B1epet) Ly elaprshb Nefork
recomﬁfena FIRRTEPDY vesﬁlﬁ%eﬁ%@n@ﬁ lof oo A @\Fb?ﬁents in TEPD chloride

I mpr ovenent woul .0 nV, representing a chloride
conductanctuotpanends mtiapbﬁ@ent tm@w @pnfeascmntatiges withinah¢ ERTR gene
i nprovenents of TEPD chl ori de conduct ance val ues

the normal range. As noted above, a chloride
Table®nduct ance equal to or nore electrically negative

than -5.0 nV is generally consiggeeBost Revef | N HilMer Dose Level

WEre no.
e

TEPD R&uiBl range. As such, Result p-Value Result p-Value
Mean change in TEPD chloride conductance:
Best 0F NOSIIIIS.....ccveviiiiiiiccecee et 9.0 mV <0.001 -6.4 mV 0.010
Mean of both noStrils........cccoooveiiviveiceec e, -6.7 mV <0.001 -4.4 mV 0.023

Number of patients with >-5 mV improvement in TEPD
chloride conductance: )
Best 0f NOSHIlS..c.coiiriiriiiirnrcr e e 9/15(60%)  <0.001  8/15(53%)  <0.001
Mean of both nostrils.........ccccovvvvninininin e, 6/15 (40%) 0.005 7/15(47%)  <0.001
Number of patients with improvement in TEPD chloride
conductance to normal:
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a patient with a TEPD chl ori de conductance val ue of +
1.0 nvV at baseline woul d be considered to have an
WA MBI val ue because the value is nore el ecPETASRI0F/021921

positive than -5.0 nV. If, at the end of treatnent,

that patient's TEPD chl ori de conductance val ue

inmproved to -6.0 nV, this would represent an
Bes‘?fr?g%‘rdﬁ/errent into the normal raAgd5¥Rcaud®@8t hd/likBoved 008
Mean ph poilngsigilsppr e el ectrical |y neddbi@Eot hah032s. 7/1fA7%) 0016

[00157] Based on patient gender, age and height, the

an FEVi 00 of
(00159PE" 2K B Al e BRRLIdE bR BT SR Bo- A
[1,2,4 FoxtdiaestsB-olf -bt:il‘ila)i&&id) abéeeletfeﬂ?1 weed I‘l-d)g edtistitallineigalfRaits bisggesting
had ai rway col oni zati on wi th Pseudononas aerugi nosa, a
that fsbrrdeseisacalaliondnay ratdemPesssary apd thef eveni lpwerdasepe 3-EnfZfluoro-
" end 1t Rer . . Cof .
pheny PR PR s B R gy Bl E T L S Ding T IS cthBrice
conduciages. r$iatistioalbnsignifiam results andpasytinee traxjdb &aresgeotidary endpoints
therapy. Patients had | ow body weights, with a nmean
were aJgf RETet: &P@‘@a%ﬁﬂ@%gﬁhee‘ﬁ‘@werf DOHERST PPAISTed 1§ detect
st R B e O Raniet 1 ool Statl R St Fica g s
from dbedyt endrfy-to dlsdt enidl of thebigheradvse tredtoteht cyast iniths pdizatss mean FEV),
Histarically, resul of TEPD tests haye pi cally
FVC apdoyeightaucgn Phepris: Ik prerRet el o b changes grlung
_ . i : _ . . s
T B S B R e LK e P
measurgbatlthserseofghebightredbse trebtntdnt bpdes. | nprovenents in
TEPD chl ori de conductance in patients with different
types of nonsense nutations within the CFTR gene were
Tablefot ed. Table 5 Lower Dose Level Higher Dose Level TEPD
Result Result p-Value Result p-Value MI#f°Ehange in
TEPD chl ori de conductance: Best_of nostigheg -9 O nv

<0.001 -6.4 nV 0.010 Mean of bolF%hostrPP€ -6. 7 nv
Eﬂmgg. 001 -4.4 nV 0.023 Nunber of %"2—?& onTeatment ° Epflize  p-Value

Lung fdn%@e&f@gmasgﬁer&ﬁg EiRdikgle conductance: Best of
gender,r&gﬁnﬂh 1@“)9/ 15 (600 O. 001 8/15 (53% <0. 001 Mean of

MeantREVD...NQSLN1LS..60.15..(40%..0..005 68/84> (47%1%0. 0013 MNynber ¢.015

MeandfvCpat.i.ent.s..wi.t.h..i.npr.avenment.. i OPEPD chdsaed de 4.9% 0.037
Weight 583 kg 59.0 kg 0.7 kg 0.012
[00160] In addition, although changes in patient’s symptoms were not formally

measured through the use of a quality-of-life questionnaire, trial investigators were requested
to ask about changes in patients’ cystic fibrosis symptoms. In the 15 patients included in the
interim analysis, 6 reported general improvements in well being, 6 reported decrease in cough

and 10 reported decreased mucus thickness and easier clearing of mucus.

5.11 Example 11: Dystrophin, Sarcoglycan, and Dystroglycan Expression
by Immunofluorescence and Western Blotting

[00161] Biopsy of the EDB muscle and overlying skin from one foot is performed
under local anesthesia and conscious sedation (in some cases, general anesthesia may be

required) prior to treatment, and from the other foot on the last day of treatment. The biopsy
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conductance to normal : ATI-2289908vl 4 OBest of
nostrils 8/ 15 (53% 0.008 8/ 15 (53% 0.008 Mean of
WS/ MS$Prils 6/15 (40% 0.032 7/15 (47% 0. 0PET/US2007/021921
[00159] The treatnment effects at the | ower and the
hi gher 3-[5-(2-fluoro-phenyl)-
[1,2,4] oxadi azol -3-yl ] -benzoic acid dose |evels were
procechut isqtesfioirsed vsihg stasdagdizéd calmtiques m@gésmn,r@OOhHUMm Gehe il herapy

11'77?—8)3)&%0@ get L9 %en?%l_y(n@vthw%vg?ggﬁéﬁél %/re[moved in he procedure At the

time off c@lletlion @ﬂth@@%psg pYio} toXeRERER, RE |n§hsBl%)é{)&@m€ﬁ isedawdw irlt® at
i mprovi ng TEPD chl ori de conduct ance. Statisticall

least %ﬁ@mq‘mf‘cm the bippby spegheerpdieeted en thedastslay of treatmentia |dywded
nd nt s s0 observed. al t hou
into a0 E el ArE R s BB Gl e B0 gt g ool ilpened
with IﬁhgﬁﬂsfsbﬁﬁdltTWB%szFe&nﬁﬁ CONBHEY atBAPOWRE Snder a stereo dissection
statisticall ¥bSI gni ficant_inprovenents from study
1

microgeape {p establinle fibercprisntatine. thmcla@stéem tré@aeﬁ@dmsmgelsbanmcalpel

. n F erv

i crbeBReF s Bion TE P Lo e 1B B e SRS R ossivte

and alfowedttb @dst f@Rempdtdsed hllavaSortBé cdsbatl ondFdp et aligesakipMd is then
patient did not have |lung function rreasured at the end

frozengp lignisd mirggrercoglpsldsaneataneraransieyed & a fraw @iteogen desgrvoir and held

1 1nch'ﬂ'b%bee{he§éﬁgiy¥a98§ %té]:'ﬁl%g %rrbt miTkd: of-gfo%@&mﬁrﬂé ﬁlé ggr)ftane

expresse erc

evapofaQbmbbfofr@fmxge:@dﬁfm tl&ge;mduﬂa érgfahd wrhﬁ:%ﬂ 11|r_tﬁg$xec651e8%n liquid
69.1% 3. 3% 0. 015 Mean FVC 80. 2% 85. 1% 4. 9% 37

nitrog%argh&toxsé og dryyicspfaal IRbeler with ghepstadynynateer.sate number, patient

d u t synptoms wvere
numbé&’ ?At %ﬂe tﬁl)lllttl?fgé_%{l?r fégp’{igeeg‘ L%lﬂf(ﬁ)‘?%l‘ ﬁgtefog
[001621]u al i t yulmﬁmlplef@ntammi areriwatly dabetediinla fasthﬁsmgamrfEes the subject

est ask about changes jn patients'
and theyg setio sﬁeoﬁé@ ﬁ%ﬁsﬁgo the garp Confanats 1B drBanngtihaigvents
the latlel fr‘bﬁ%e’cﬂn‘hﬁ? J@tzﬁ:‘ﬂ@{i y§% e?afeéﬂ&@&@ ?orglg{i‘lgglé)culture/central review
I mprovenents i n we porte ecrease
immedietabyhaften thelffoceeiper it @drfdmoa“dea%bedeneumlﬁoﬁdymdxplﬂs,s3 @mtinercially

ava11a§g,ag§éqc§%s§ zritl rgeﬁg%];g}eglﬁlé: égtpspglg%sl @E@)gl}laégllgrﬁgy}ﬁ} and Sé rod Pigmam of the

protein are employed. For detection of the sarcoglycan and dystroglycan complex,
commercially available antibodies against a-, -, y-, and 6-sarcoglycan, and B-dystroglycan
are used when possible. Epifluorescence microscopy is used in the analysis; images are
captured by CCD camera, after normalization of the fluorescence intensity against a normal
muscle specimen. Images are stored digitally and preserved for future review, and final
evaluation at the completion of the study. Tissues are also processed for detection of
dystrophin, the sarcoglycans, and B-dystroglycan by Western blotting using the same
antibodies. Microscopic images are captured and preserved for future review, and for final
evaluation at the completion of the study. Remaining muscle tissue samples are preserved for
confirmatory assays of mRNA and proteins involved in DMD. Immunostaining and Western
blotting are employed for protein detection.

[00163] Muscle biopsies are commonly performed on DMD subjects as a component

of diagnosis and as measures of therapeutic effect in the context of research studies. EDB
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by I munof | uorescence and Western Blotting [00161]

Bi o of the EDB nuscle and overlying skin from one

WP38 &/‘]X‘gs%erfor med under |ocal anesthesia and E6RASFWT421921
sedation (in sone cases, general anesthesia may be
required) prior to treatnment, and fromthe other foot
on the |ast day of treatnent. The biopsy ATI-2289908vl

has begp cloesen beeauss it p%mt@nmnu@hmlgscafahd@}yoﬁczlwles andhHiceplers

samplgn?tﬁlgg]?ur?ﬁlgcc{) gog }}av ?%%eseefuncrh Pé’on%?ae7r7lc7e f%péhﬁo (E)%ct Because

enever SSi I'sr

it is lik16 @s¢d, AREEUBenustle 1§ Dglikedly dkfmdh@irﬁt@ stbstimtiaf fiblo€ic Bdpditshent of
prior to treatnment, the nuscle specinmen is divide

muscle nmethaﬁ provides ag apP@gﬁ@ﬂtt@SL@rfo datection o dysteqpbibr preduction.

samplffd o3 BB RpF otA8 bafifing] prddiEAATE adel blAts SRS LS,

identiy, t£1 BeadighRvic uaPaocl amdstesiaethdrb VidEy sigftiest ahdunBoof tissue to
The bi opsy specinmen is viewed at | ow power under a

carry it dhecigquiredsanalysen hmraunpslugpscanse aad Rsistesmblottingrare routine tests
perforfs?xnéi1 %Htrmscf%rbl?g;&espg%f%%%sgtg c?gfg{}s the a‘{ Qiéﬁgi&eﬁ)sg&'e% £fQl- -length

dystrophi@at m&nabsemﬂearf diystréphén Bvi@ddadsiconfimhationeffitdditgnosis of DMD.
whenever possible and allowed to rest for 2 mnutes to
Restorgipp of #¥sirophia, wih degalignioiio Ssaupsclernembenp hasibgen epagidered a

I.f

dlrectEr[eCc)@tﬁ%1 of Eregfu?t’él%np 15%%%aﬁ9%§ggndrn§§§%‘%§?®§n qny qu is, 1999 J
Clin. lnnexn ] 609):873-B&, Rdlitanod20G8pdera Mysdr 27¢p13-0t).2 mi nutes of

sl ow cooling and isopentane evaporation before

| rsion i e |IUI nltren, and wrapped into

pPecoor3dmpiea: L NE ' LY IIXOMYEY dry i ce)

foil labeled with the study nunber site nunber,
[00164)at | enUpn@rﬂnéﬂowaaﬁxgematmmetrmrc peifermedrigingahandihgld

myomelsh o PE gpBed prof e ke SOl AR gyl Disord

11(5): wﬁetmdeego@hwewbhﬁ%w @m)rahﬂ(pﬂdsml Ps fbomdndbe! s

are fixed to the sanple containers in a manner that
(deperphr@/@mtf@ subject abpastline onetinnebstatug) thetteyehiagd nBials| gseupsrieclude

faor,anal ysi s/ gulturefcentral
hip bR B e ¥y IR ey ot Aot B PO e B . Bipers
assessHRh8&hh B8 d6he, @)@ tHrePhkdburein R THRITRI raédr&edaﬂamleam fauscle group
ant i bodi es t hat recogni ze the C-term nus,

on cackysider rhesgaraamricts BEe et or t@ftreamenpm@ttb¢ sﬁcan@to last day of
treatmggglfn?% gv]‘fjrglngag foélg%ﬁg éér%oaﬁ% rrgéatml%ﬁ{./ ﬁa?‘l\g}lglg l?lgagﬁ)rgﬂpeatment and

treatmant popiods,abe myameeY peocedires arg-perfargediprican d@l et biapy.
b- dystrogl ycan are used when possi bI e. Epifluorescence
(001634 cr osMbioyneiry assessmerts e ah@n%ﬁlé yn%@@@eraﬁré a sensitive and

reproc@?ﬂ)‘iéjﬁxggsupé/ o%cg@a{s{lﬁ%g‘ch 1ﬁfa}n%ﬁlaﬂ9r§/ TRy h&x?%fn%ﬂlaﬁ;ry rsaﬁects

uor escence alnst a’ nor na
(Beenslgkee,i 200h, Néuragascudr@ssidor Hd) 4 goildydey 2600d Newesedserld Disord.

11 (2):1%1‘59)25%%%3@5\9@1%1& BWIQJ%?%@E@\%%Q%F@HOWOEéls@e@tuberg,
f t
1988, g?%yy%beq 88)88(9%9?"6\25 fl@fJH, 2001, W& iR Y3 YRRRa, 11@%}%5 -70). As

stroglycan st'e of’'ti ng using
compared to manual muscle strength testing, myometry is a more sensitive and less complex
measure of muscle function (McDonald, 1995, Am. J. Phys. Med. Rehabil. (5 Suppl):S70-92).

The test can be readily administered by the evaluator (e.g., physician or physical therapist).

5.13 Example 13: Timed Function Tests

ATI-2289908v1 43



anti bodi es. M croscopic i nages are captured and
reserved for future review, and for final evaluation
Wgtm‘{sﬂ’é55é6rrpl etion of the study. Remaini ng nus&F&US2007/021921
ti ssue sanples are preserved for confirnmatory assays
of MRNA and proteins involved in DVD. |nmnunostaining
and Western blotting are enpl oyed for protein
detection. [00163] Muscl e biopsies are comonly
[00166kr f or Tededfunbiidh wstsjiredide tase akcmtqmamlrﬁomfa sdpiagpositien, time

and as neasures, of thera i ef f ect e c
taken&W?@slé?afl%tﬁrss%wragtakmgp i b%’z‘ %ﬂze s aéMgaéﬁf( 1989, N.
Engl. $hos2 3 bEcays6- i1 Gr%g@ qt99@”A;%§Sﬁ£Her|48W%§§ %)f %es@%;a}ayneters

activities and theréefore sanpling this nusclé does not
are mératogedophiaerts ¢refiturent, ionribd secomrk@dasi nlag of tyeattant, anxb}imm'(g a follow-

%{: se it is Littl used th %ﬁBnuclelsur}l d\/
up pe aimedfe &UB%{ a1 EFatmeBP tEeaFIBEﬂté’E@ thegtmed function
tests a@?&k&n@ﬂ%rlbpﬂﬁthé’ﬁﬁl‘éblg%?op@f‘ appropriate tissue for
detection of dystrophin production. Sanpling of the
[0016HDB nudbése texts @imse takieh toi sumxdlfrqm agtine pdsitamy Amtedalesm to walk 10
because it d an be dissected under
metery Guaf M ek SF D L BEDrLSensi PRy e SR el of
functibha? Shshbl1Ry GREMYulatdly SMfedi€ arelt8ds ARRLMS@Scible, commonly
| mrunof | uor escence and Western blotting are routine
emplowe@tssnple itd edmindsternandikaye dopirgrisd ppanisertmihetapewtiminteryantion

A e M LR

48(4): gg;ag?]o& s of DVD. Restoration of dystrophin, with
| ocal i zation to the nuscle nmenbrane, has been
consi dered a direct neasure of preclinical and
cﬁﬂﬂl c Examiple ks SenymAKd evelsi vity (Barton-Davis, 1999,
. Ain. Invest. 104(4):375-8\; Politano, 2003, Acta
[0016Wyo| Soum CKzctivity 1S@saezs®wmg| aeconpmergigz avaitabla NAEH-linked
kmetlgésts%{ﬁltagn(;\é}ﬁg r&%{n cals 66xf9@§8rﬁga§gﬁnﬂ\é\ﬁ leve?fﬁe rg %eayured prior

are orrre asin

to treaftrﬁbﬂltw\m ogy B(r&ﬁﬁl% dist Gdsep rdagerd g4ye s, (dB?QmaéﬂﬁQfay 22(dding the
Neurormmuscul . Disord || (5):44\-6; 2001

treatmgat pesiodsend on dydz-and day éé)aft\eratseam)‘mt Serurs CRoisgrgreasgdin

Duch&gg?xﬁﬂ?ﬁlﬁlﬂﬁﬂoé}gf rﬁf{igéx%ﬁ)ur% 2 egt%gc‘rﬁ &’u%gasﬁlﬁ %;ggrﬁostlc marker for the

diseasaAldi6ia® sGrve kD eéi)o&‘)ﬁtl@lftﬁ@ﬁ&rkeﬁfobﬂw pHag@doto gt activity of the drug
extensors, and hand g Fﬁ% Bil ateral assessnents can be

(Mendgd s al. ol tN?‘éeE”ﬂe-é A2t R -b¥M-ecor ded from each
I
oo B SRR s R B ERCE .,

Concettaytiafs dfitieiaen®mie inahélsadurnianginareasdd satal PO €s1d Ordlsudf doey with

atment. During the pre-treatnent and treatnment
DMD 5@5 msasuremeRts ff Biey el aff—‘r‘&&% Humaking 2p epily Aigenesis rthedisease

(Worth®, THEn r%ﬁﬁk 8%59{0%9%)4 Inl SQHRPL. Y HEBhLAN A@ES%\@SV@@F Yalle D, eds.
usi ng a hand- ynanonet er are a sensiti and

The meepobdamd Mbkecnbahasnseofoﬁhmu&bdheease r&eingd. vV olnd.adwi lYatlo MM cGraw-
Hill, 2%69 528? 595;0 lﬂ-ne eve SO I%Céﬁ are measured to monitor the progression of the
disease and serve as a marker for muscle damage. While exercise-induced changes introduce
variability (Politano, 2003, Acta. Myol. 22(1):15-21), the marker has advantages because it
can be easily, repeatedly, and frequently assessed with a widely available and reliable assay.
Prior clinical studies have shown decreases in serum CK coincident with improvements in

muscle strength during treatment with steroids (Reitter, 1995, Brain Dev. 17 Suppl:39-43).

ATI-2289908v1 44



(Beenakker, 2001 , Neuronuscul. Disord. 77(":441-6;
Hyde, 2001 , Neuronuscul. Disord. 11(2): \65-70).
WORIB45%0 er reliability in subjects with nuscBCEUS2007/021921
dystrophy is high (Stuberg, 1988, Phys. Ther. 1988
68(6):9Ti"'-82; Hyde, 2001 , Neuromnuscul. Disord.
77(2): 165-7 As conpared to manual nuscle strength
t 8461 nExampiets: Dermal Xibwoblast and Musgle GelljiCulture conpl ex
nmeasure of nuscle function (MDonald, 1995, Am J.
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ice fomlengarsimespatiods ffnecetsany. bthe tissus g nett aepacdiwithinedd hours, the
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liquid heRSgeH Y& d¥Yy Gee) C AMBRM e BRTIsQKEE to Bd pPReb&ed PorddfingiupliRe -

and have docunent ed resl?on'se to therapeutic _ '
myoblagttcattyrsnbiopsy matehiakis evashatlsin PR RBS sufficigst, tokeeEthgl tissuk. moist

. d. 320(,24) ), 592- 7. | . 1991 h., Neurol .
is adainye’® it pion 2 15 biepay e s rainfe Ao enloHE e ages.
towar®ei MM dskhahbsenedds JuSpeasivR SAFStokTddy 2 iiasmer ci al |y

avai | abl e NADH-1inked kinetic assay (D agnostic .
collegenpseidisanss/Cald. solapgropet grapT pf tisoe imadded red/mincing is continued for

asyre i or to,ty.eat n_day .1 ior to first
severe BRRNESTr. & W i OB S R 4y iR oD The
susperisigaib iRandfeREd indsla stRARE tABe ARindrbatddtht 923C RPa Fbhfe®dath until the
. treatment. Serum CK is increased in Duchenne nuscul ar _
mixtuggyis & figp larre. gt lebpwf2rte 30sniautesladiteysusnsasion apfuether homogenized
- di.agn ' r .k f.or the di 2 an erve as. a
oy pingl PR s R vl e P AR Rt e cvctes by
pipettiaf upha ddnwungvithvie pige cat baberfdrBR9,if NRessEAQ . Eight dYEGf human
..320(2"4), :1592-1597). [00169] Serum CK provides a .
prolifesgiion pedigm 154808t e susprasioa and muyed. ¢ The rapriere iy geatrifyged for
. i i r i - . .
10 miflgd 308N Tt o AR BE R  SRN R iy i
Cells dre phite] iatceonesee ] ofa codlaparge@tedtmlells glagg onlepermling dtethe amount

di.sease
of mate;igl, 1ansa T25 collagen-coated flask. Cells are cultured for 48 hrs, at 37°C and 5%

CO,. Non-attached cells are removed and transferred to another collagen-coated well (as
backup). Fresh proliferation medium is added to the first well (3 ml). The cells are cultured
from the first well to confluency and until two confluent T75- flasks have been obtained. For
storage, cells can be frozen from one T75 flask into 4 cryotubes with 1 ml freezing medium.
The myogenic cell content of the culture is determined by performing a desmin-staining.

Preplating of the cultures is required if the percentage of desmin-positive cells is too low.
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(Worton, The nuscul ar dystrophies, In: Scriver CR ,
Beaudet A L., Sly WS., Valle D, eds. The netabolic
WaRrtO8MdP¥eul ar basis of inherited di sease. 8t hPEHUSRY/021921

4. New York: McGaw Hill, 2001 :5493-523). The levels

of serum CK are neasured to nonitor the progression of

t he dlsease and serve as a narker for nuscle danage

Whilbe Ex sk | ] e g 12 ]bxadi

(Pol i tMﬂ beZﬂﬁié as/hmt@ralm'ehtmeﬁﬂ(fﬂr Ducliéiuﬁl\![us(tlﬂ:a' Dvstrophv
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P tz:%;rfédpl\/lecl %% Cul ture [00170] Studies are p@?f o?ned
muscl@hlomnsmeeatweﬁmelmma@kalmng Mot apcantibedstotthe Hetemminnlmeortion of
e rophln production in primry nuscle

the dy %tthhn roe%( oOmthe patients corresponds with dystrophin
[0017§r oduc?.i FaBsente ¥f & fonsdie SRutBREINI thetystropkialdeas;e whet her

rmal _fibroblasts frompatients, when di fferenti at ed
[00174]nt o nﬁéewcelrr@erat@n|tbﬁt\<ﬁb/$tmphwgqnpamxeé@mg bas bgentpegformed or, if

canc PRLEEMFLONSERSTILED SERAPLalP IR B3y for e

conﬁrmamsdyudystmphinrgehesmeﬁ@ngo treatnment. Corr eI ations of
in cell response with clinical activity may offer an
10017ﬂasy t &-Tgwsisplexpmérationioy exdiegsephiningaging¢ideyce af HPB muscles in
tients for therapy or for screening new agents for
both f&&
e treatnent of DVMD. Cells are cultured as follows.
[00176} opsys.rabikity tBlanibailaé;or ed during transport in human
roliferation nmedium (or PBS), and on ice for |onger
[0017ﬂ|ne per¥algsext necessary. If the tissue is not
r epar ¢d ' 4 hours, the material can be frozen
[0017z|ﬂn hungnA%gr%W%e%ati on medi um cont ai ni ng 10% DVSO and
[0017%t or ed8.i Wllllhgidssitomhstahgﬁmn(SBXuaﬂ interco@}e ordmploe atbarrier or
. the ti e is to, be ared for setting up t .
medw'ﬁ‘;}%ﬁ%@? cupeRion g gler%‘fdéfr rag adraingiaian amcﬂfoﬁse -up periods
in subf%k%H%'t&b@%xuﬁ%]gﬁ% the tissue noist is added into
a culture dis bi opsy material is mnced
[0018@]hor ou@hWyllingrdss ammkzahilityltadessplytwilasdieduled vists tdrug administration

onpgeneous . s ensj.on roximtely 2 . of o
plan, IRGHTRE b s o e R OB erbPeires el mpsi's biogyies.
myomletsryaa%@ik atbiffghci ng is continued for several mnutes

for a nuscl e bi opsy of 5x5x5mm use 1m of enzyne

[001815]ol Ut i bh)Abla rceprguslpmstteonnﬁosmed conséwrif 218 yearoofzage, or written

. sterile tube a i ncubat ed cin

infornizfGssent (it ParE RN bare L i ot gt e s obigey 1 57 vears

ofageS&reﬂmegﬁgmardﬁh%oﬁs&pﬁeﬁé MM bSobthinbdamdhomogeni zed by
petting up and down several tines ‘during i ncubati on.

(0018 ddu t i bhalvidenseigprarsingHy eggoccbsncb@atqﬂ inéartried gongenbdoctoent

(assen}g%ls%ﬁﬁgﬁgé % 1R G R >9 ye 3 roffgée 1ndlcat1ngetﬁ2‘iatsﬁslea srl}ﬁjecgpgrent/legal

guardian has been informed of all pertinent aspects of the trial should be followed.

[00183] The presence of any of the following conditions will exclude a subject from

study enrollment:

ATI-2289908v1 . 46



proliferation nediumis added to the suspension and
m xed. The mxture is centrifuged for 10 m nutes at
WOZMF/HHKP The cell pellet is resuspended in 3PRI/USEHEH21921
proliferation nedium Cells are plated into one well
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t he anpunt of material, in a T25 collagen coat ed
[00184]) ask. 1.d4iarer an@olwmearcehcmdmom&e lgr, soncamiBnOdngssd pHhiatric

conditgne plebBSTisE, AL e aimedic oS BM iieal g hbERT G i dinet,
laborafrP kb dtmatityRatTRFthe Mvesti gdstechdiMoh, rh%ufd J@Ers@@' dffe6t3the safety of
m The célls are cultured fromthe first

the subjggif makesdy urlkelyithes the conyse ofr¢atrment crf@llowwagv@xldwm/@ompleted

or coulE b WA men e SR F8fithos with ant freezing

[001851]ed| un?. JlivdcdEP@pidnt aelsigns ont@ipestdfe daRBacfallliter (Andtican
determ ned by perform ng a desnin-staining. Preplating

Collegsof aedielepy ifrraeriqan Heaguiyseciatian Stage Ger Stage dYdHunt, 2001, 7 Am.

tjne cells is too | ow ATI-2289908vl 4
Coll @g%ggé wl f3\516 Phase 2 Study of
[00186- [ 5- (2- Pfdsuﬁszrepétﬁi%}B bilrfade 4dwoeadhépatitis C3myibbdyoRHZ 61 luman

as an O al Treatnent for Duchenne Muscul ar Dystrophy
immupgigfigiencysyipysdElY) st have met all of the fol | owi ng

ondi t ble for enrollnent into the
[0018? hqﬂ%‘i&éj’gﬁag agﬁosn s of Duchenne nuscul ar
[001881]yst roﬁ)rsenﬁrﬁ)lv@unbﬁ&ecﬁ gmLa clinical phenotype

resenting by i ncreased serum CK and

IOOISﬁbsenc@ Aspnoginak S%QE rﬂrﬁotéhblarwusal%b%ﬁltewsg/uméQmﬂi fegrormal);
[0019@fjlr col ?nﬂi?r{ rr?xﬁlaﬂeﬂél"fg?éﬂo&gsegﬁmac%ajtlﬁ%$1t5) Jn%? aboxiab%_yl.;éllpper

termnal portion o ystrophin pro ern
limitOZnoﬁnzﬂ};ence of a nonsense nutation in the dystrophin

ene; cument at i on th ystrophi n gene
w“”ﬂequen%' ﬁ%@fgﬁﬁ’é@o PTERG QT diematplegica t‘lan@i%ﬂ}%tfﬂﬂ ng has
00192)0t al SRR
[ ib]een sgn or i?xﬁgﬁ?gg}?pf ?ér%g{eot??% tﬂ%qﬁﬂln geng%r&a@
[0019Yequentd. dixpo§u0® kv &jothkr 1rRhyt$ga¢1ahalekugrwnhm 28ndays prior to start of

d r adi o raph| c imagi ng evidence of EDB nuscles in both
study weflpe 00176] 5. Ability to ambul ate; [00177] 6. Male

[00194ex; [ PO Bbing pa@t@&paﬁ%n}{ﬁ Ghy othkxoﬁ)il?aglautﬁ: cldal {gness

to abstain from sexual intercourse or enrp oy a barrier
[0019ijr nedl%é}ngmﬂtgh(sd obthizmohtimadiept pcmxrsunne poplifbratastantivated

recept%r ad@%ﬁ gisé?éﬁﬁn%%%gtr;§%htgzmgn%QA Sndiat® or iecrfulgglblllt?c;t S
pioglitazone (Actos® or equivalent);

[00196] 13. Change in systemic corticosteroid therapy (e.g., initiation of treatment;
cessation of treatment; change in dose, schedule, or type of steroid) within 3 months prior to
start of study treatment; or

[00197] 14. Treatment with systemic aminoglycoside antibiotics within 3 months prior
to start of study treatment.

[00198] 3-[5-(2-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid was provided in a
formulation described herein. Treatment was administered over 28 days for each treatment
cohort. An initial cohort of patients (n=6) were treated daily for 28 days with 3-[5-(2-fluoro-
phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid at 4-, 4-, and 8-mg/kg TID. After review of the
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[00180] 9. WIlingness and ability to conply with
schedul ed visits, drug adm nistration plan, Iaboratory
WP aLe8d45%6 udy restrictions, and study procedur B§T/US2007/021921
(i ncludi ng nuscl e biopsies, nmyonetry, and PK
sanpling); [00181] 10. Able to provide witten
i nformed consent if >18 years of age, or witten
clinicgl gaigtynmesultss & sgvond gphart plpationta (nTA%amerameateshdastyt fpr 28 dass with

3-15- (LR Pread i SRl R Rie 3 T 1BL B Bmete TID.-
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1. nmedical history, physical findings, ECG findings, or
| aboratory abnormality that, in the investigator's
Tableghi njon_ could adverse|ly affect the safety of the
o subt'ge , %9 ynl i kel \,/1%1&3_0_'11%@ coufse r2&20,40m§ﬂ%°
aram L o 2R H LY APy ot pl H a =
CPEct moectal g Hy yp) Rielitel g oSt o pRtediasa'caul § o
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c.Talfure [ATerican 2
wg/missocli atfeo_n st Shel C'or | St&ge D) | Hm?"fg pood? 5. A | %
ConCol | .| Caggli 0] .o 551 2401r 13)s [POL$6] 3, Positive g4 | 45

Mepatitis B surface antigen hepatitis C antihady
8 g;e éﬁfd vBlkesthaipd A PITRASAIBE TR dRgA Py rerylty aLprigy Phagsst multiple-dose
b 8(721016excbmnlngpail is El;leq ﬂéuﬂi%iéntligglss] 5. Serum
AbtdvRtidhs NALE= 5e£dndé;§the[£@3«&930n-@me ARROE B mdAALIM@bnckain;
Cmido# tninimuipiconcértrativor at ory' s upper |imt of normal);
[00190] 7. Abnormal renal function (serumcreatinine >
[00204]. 5 t i BbwdIfabd 5@ diugropheny4r,2, Hioxddiazaf3-ydrenzadid acid @Mit&ittations

. 8. Hi stor. f solid o or hemat ol ogi cal )
s coligited el R opnbs B heSrsqlieh gt sAiA o i skl dose of
study M@oARNe §RbAGHay HEdACk 9lstti cost er oi ds); [00193] 10.

Exposure to anot her investigational drug within 28

[0020Hays pThostudpdsigalosingfand sandgle cokertion times are recorded. If a

heparinized venous catheter is used for sample collection in order to avoid repeated needle

sticks, at least 2 mL of blood is removed and discarded prior to each sample collection in
order to avoid heparin contamination of the sample. All attempts are made to collect the
blood samples at, or within +5 minutes of, the scheduled time. The timing of the blood draw
is in relation to the study drug dosing time.

[00202] Each sample comprises 2 mL of venous blood drawn into a 5-mL Vacutainer®
or equivalent tube with K3-EDTA as the anticoagulant. Immediately after collection, the tube
is gently inverted 8 to 10 times to mix the anticoagulant with the blood sample. The tube is
stored upright on ice until centrifugation; centrifugation and sample processing are performed
within 1 hour of sample collection. The plasma fraction is separated by placing the collection

tube into a refrigerated centrifuge (4 to 8°C) in a horizontal rotor (with a swing-out head) for
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[00194] 11. Ongoing participation in any other
t herapeutic clinical trial; [00195] 12. Ongoi ge use of

WORPBA4PI%8i nedi one per oxi sone proliferator-act PLAIUS07/021921

receptor ganma (PPAR g) agonists, e.g., rosiglitazone
(Avandi a(r) or equivalent) or pi ogl i tazone (Actos(r)
or equival ent); %00196 13. Change in systemc

a miniguim pE bsménusesct t AeQ tepl800aelgtive ¢€rmitmﬁuaalufowe<6RCtF )-e&herplasma

fractlo%el S&%nfi as%ngbry ?t?e qt \Hdeb,c!~I %(g? Rgf}Bgo%gfehF reg{lgg kueo(g? ?wnth each
tube réifeWiiIYg dppeetimRtdly eqial AIRALRY] AlidkampleecyeBitn adtffeezin ng!t tubes are
stem c am nogl ycosi de antibiotics wi thin 3 nont

clearl)p%b@lpd froa fashion trft idantifigs ﬁlpéulpjp@tnthe s[lxd@ ;pggyd and the collection date

and tirT?ié.[ gat\g\%ss JizrreJ rlfg(\” o‘P %ggzlfn%tukés in’ %r}ngﬂ{ Prﬁé%f]tﬁ lgﬁﬂ ffom

becomTﬂigE&étmtl afvesfrédifig)i Al ecteesifd, s&ﬁpl&@fﬁﬁ: pl&dedemon freezer at
treatment cohort. An initial cohort of patients (n=6)

approxigately rARCEr yery for 28 days with
[0020% [ 5- (? %L&QJQX%EB la%lp{e l}af(s th@s%ﬁﬁ%}s?geodwﬁeé{ r]to egﬂﬁ’)ﬁ‘le%ts each

review o

contaifvh- 123281980cﬂ\4ila84na7fbk bzwhctﬁhe pcﬁflte(tl)préc&ﬁbl kliguot ang @@)@ftgose aliquot).

cohort of Eatl ents (n=20) were treated daily for
The ﬁ@a9l$qqg|’(st ¢f the samples are shipped within 28 to 30 days of collection. Samples for

multlp?’e .L,Lgnéc%s t%blf)%r @HQE&P{% aﬁblart %f @s%ﬁ%’h%ﬁ nt. SPPe/ 1&% %ﬁfaﬁéf)r{éh he

samplesﬁme p¥ekdd an thetahl indul&éd d@ﬁaﬁﬁer@fwnh sufficient dry i 1ce to ensure they
3-[5-(2-fl uoro- phenyl 2, 4]oxad|azol 3- yl]-benzoic
remalraErP%Fn ndopotesiadfrgm feégegﬁchmnsﬁ pmenh c$%§@;lés a1 shipped

um brevis nuscl e nmenbrane dystrophin
Overmgﬁttﬁ?gﬁ%rllﬁ)&#%?{the C-term nal domain of the protein

[002044as deﬁm’nplbs axteespbremf(ﬁ(amﬂyﬁabf B4if szauompﬂengpqe 2| 449eddsazol-3-

0 bewééj?é%%ﬁnh%%e%grséﬁ@ﬁgﬁg'a' st e raormEcs g ar e
chrom?@grrzi‘gﬂ? twnthbﬁﬁ& %Q&t?on?et BT EMY- M’Sr?srﬂ%}’x‘ﬁh | Phdrldfer,

e71mJt|p dose centratio
samplen are niamed for gotentsli later @rﬁﬂ)}’&@ﬂ] Bl ood for

00208 5" B i PdReth b hpial Mag e ninehia ef DA sPS By an
mcrea?@ﬁ c@%tr@pm@ Hﬁﬁeﬁf&nﬂﬁ nﬁﬁmemuﬁhﬁ agidayk &f tréaﬂﬁerft'\ﬁlﬁlt 3-??—@ -Huoro-
dose "of ‘st udy ug on the second day of each visi
pheny €0 204pxartazobB utﬂ}ybanzulg adils i Brgr andpostatmtmentdmnaoioiloorescence
data fromrrﬁS EDE muSc1ss were avalflab?e from all 38 patients. As shown in Table 8, the
data indicated that, at both dose levels, patients demonstrated qualitative improvement in the:
staining for dystrophin. Overall, 4 of the 6 (67%) (90% CI 27-94%) patients treated at the 4-,
4-, 8-mg/kg dose level, 10 of the 20 (50%) (90% CI 30-70%) patients treated at the 10-, 10-,
20-mg/kg dose level, and 6 of the 12 (50%) (90% CI 50-75%) patients treated at the 20-, 20-,
40-mg/kg dose level demonstrated an increase in the expression of dystrophin post-treatment.
Response did not appear to be dependent on pre-treatment dystrophin expression (absent vs
minimal), age, steroid use, or location or type of nonsense mutation.
[00206] Pre-treatment of primary muscle cells from 24 of the 26 boys in the first 2

cohorts were available for in vitro myotube culture. When cultured in the presence of 3-[5-

(2-fluoro-phenyl)-[1,2,4]Joxadiazol-3-yl]-benzoic acid, myotube cultures showed evidence of
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hepari ni zed venous catheter is used for sanple
collection in order to avoid repeated needl e sticks,
WaR084048%62 ni. of bl ood is renoved and dlscardEQTB@WWWWHQH
to each sanple collection in order to avoid heparin
contami nation of the sanple. Al attenpts are nade to
collect the blood sanmples at, or within 5 mnutes of,
a doserdeperdent ingreage inj dystropthe emrmsngl ipfresphasep Gold-@rworp-phemnyl)-

(1248 oSS S e S e sfiap sl Pt or 24

(1 OO%’_) 'sﬁ@wé@ﬁr‘éﬁ@ét%rdf TEh11-Rn g A sMBPIRAL su ?g&%n@"tﬁehpdfentf:apfd% ndfsense

he anticoagul ant. |mredi‘ately aftér collection
mutatltou bepprsssgmnn la}f sibpeets i fesu {fici¢nd cmmcentramlstaoe adhievetle The majority of

subjec rSFeggl%ggqu gt flwgarqu ge@EQﬁT’quﬁp‘p $/5§’a?r tgc;]%) Zb 40-mg/kg dose

level HaBWetrehded @t CanﬁéHjco?rﬂﬁpihg eﬁ’dl [Eassthidt aansesns t@fedRtknt values.
within 1 hour of sanple collection. The plasm

These changes @mra Hatistipaliyatignifibant (p-2b0h =0 082 o5t @t foo low-uiméddle- and

high d'ﬂgetﬁo rfgmi{c llygt }?etr(esgﬂrﬁ ﬁ tgl%gl{,\/}llj gesg}éwgfde%)icar}eid?pog cessation of

treatm@xﬁ'opﬁ‘g@?@@@@cﬁﬂﬁorfa@%ﬂﬂoﬁ'fHP%Sﬂa?ﬁaaéoﬁo eﬂ%@ﬁ t 1500 to

O relative centrifugal force he pl asma
fraction is withdrawn by pipette and divided into 2
pol ypropyl ene freezing tubes (with each tube receiving
approxi mately equal aliquots). Al sanple collection
and freezing tubes are clearly labeled in a fashion
that identifies the subject, the study period, and the
collection date and tinme. Labels are fixed to freezing
tubes in a manner that will prevent the | abel from
becom ng detached after freezing. After processing,
sanples are placed into a freezer at approximately
-2Q0C (or lower). [00203] To protect against sanple
| oss, the sanples are divided into 2 shipnments, each
containing 1 aliquot of plasma for each tinme point ( 1
predose aliquot and 1 postdose aliquot). The first
aliquots of the sanples are shipped within 28 to 30
days of collection. Sanples for nultiple subjects can
be sent together as part of a single shipnment. Prior
to shipping, the sanples are packed in thernal
i nsul ated containers with sufficient dry ice to ensure
they remain frozen and are protected from breakage
during shipnent. Sanples are shipped overnight via
priority courier. [00204] Sanples are stored for
anal ysis of 3-[5-(2-fluoro-phenyl)-[I, 2, 4] oxadi azol -
yl]-benzoic acid at the end of the study using a
val i dat ed hi gh performance |iquid chromatography wth
tandem mass spectronetry (HPLC/ MS-MS) net hod.
Thereafter, sanples are retained for potential |ater
anal yses. [00205] The primary endpoint in the tria
was the proportion of patients having an
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increase i n dystrophin expression in nuscle during 28
of treatment with 3-[5-(2-fluorophenyl)- E)
wo Zg"s@f‘%@édl azol -3-yl ] -benzoic acid. Pre- and PCT/US2007/021921

post-treatment i mmunofl uorescence data fromthe EDB

nmuscl es were available fromall 38 patients. As shown

in Table 8, the data indicated that, at both dose
Table8evel s, patients denpnstrated qualitative inprovenent
T ther starmi ng fomdystrophr T O T T ZinVitot T 6
(970/3 95% c / :34% pat|i esidps [t Exprdssioh atExphassidv | 4-,

At e‘%

g( £ MiuGtiof| Cdrlon 2|0 RéspOnHge 939,5p6ﬂse3()- 70%
patl ent T re; t he 10-Tyrel0-, 20-Lew/Deee dase | evel ,
land 6 of thel12 (R{‘OA (009 (I 750 N6 cnt s tieat ed
2+ 0G0 o ’)ﬂ1 In\nmo j an
Q020 00/ TR M 7
T IIOd.lC(J. < g LI}
POSE- L Eag TTE

de@andentes on

(atmgent vs m N or

type of nonsensé muit 002(06] PMigdle Pesef nent | of

pr Loy nuscl M 24 ¢ i he

+H3%t 2 dhe ibe
Q 61";

CUjdsur & ghen Gl t leq%zb(l TURE Presgce of ‘Z’Yz =
(Zodsl UPT Og PNENYN = [[TR3d5141[OXFEN aZ0t - Y1 | - beygoi T | aci d,
nyarube cal t Ur e®s Shawegbxeviuancle OINoATT 1 22888(BvI 4 9a
dogpé- depetident Yemcr|exR624Xi|n UMNEstlr opon expr e%si on|i n

red@8aonse 8q B-[Mp (2-F2BUSria-Yheny| ) Yes Yes
{!01‘9 Al nv&r‘ll a7r¥es‘2 R145 n LGA'\ nr\i Mesl' rea_t_mef&s_At a

4} ox ERENLIS .
' Yoso o

. 003’ L ,\‘Vﬁsz.rJWJf&? U A e o es/1n 0A e
bUbb&{CII I q||3| U T :VGS, U R1§44 L, LK;-AL T L‘No\ LU 7 éUV

PrEgguCt TOR OfF REET - | @55@([ QORALT OpHi gL S TgUeRdsT g t he
POgoBNT | al g T O VQBIS eN®e29XUT aJdA0N SUPMRI €S$1 ONydsn al
sulmzect s 8f $Sufves cilevibsaXanaa® rlat | olds afe aedil eved.

Th@Bma or7ty|ofresuh¥d882% \r & vii ngYeshe 4-, Yes,

G
g
<

8-083/ kig: 8 helides 10R53997. HEA: nrNOf hel|20-Yes2Q-
460%5/ kg Hose N8/ ei BIAX doiiladas Vs ol whelfSconpar | ng
005° "9 7O Yes — | R1asX - UGA "~ _Yes Yes_ T
CIIObGUI Ft |1§at ICIVESVCIF §6‘.7x O AT eaty S hese
Ch@RUES WeT e[St TSt kézak 1Y Gdad Tw@gu p=0v. o,
p=6b800Z, 1p=0] OOl T OT Q160X¥|, UNGAdl €- Nend hi ghydd0SES,

respectively). The return of rrean v alHighDoselwar d

basel i ne upon cessation qf treatnent pNEH d@d

addlilt iHonal supRSEtf Ha i

279125 0l ool Yes— 1, 82905% | U le ey

T aiae e Oy el Taax [ UGATS KT No Tt T e
n

Mg T |t g1 diiayyn, arfuqsssx T EVETT nngﬂ—op& es
I Osi5 duri§1g {1 amspar @sbx gn WAALD MO/N§G 1 N T Niga®nor Ni ng,
100160/ kg @t m dday,| kKaredx20 uay kig i mot he| evemi®ng d 20
m?%®g i n he| nfeni nd2870% Qg lat ?\t{fﬁdda_ aYay 401 ng/ kg

Saglﬂzl (S1 15 wan ¥ &L VeSS AL Gr.‘ GAat €1 ’yyest us—C€e dsS eoul d
MOdgglel TUy t Ut et ATyt an NP = Ngot—Homeyge
010 9 Yes R195X UGA No Yes

a 4 mg/kg in the morning, 4 mg/kg at midday, and 8 mg/kg in the evening

b Biopsies lost during transportation

¢ 10 mg/kg in the morning, 10 mg/kg at midday, and 20 mg/kg in the evening
d 20 mg/kg in the morning, 20 mg/kg at midday, and 40 mg/kg in the evening
e Biopsies not analyzed yet

f Biopsy sample not preserved appropriately, thus cells could not be cultured
Abbreviations: ND = not done

[00207] For variations of this protocol, at each dose level, it is recommended that 3-[5-

(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid be taken TID at 6-, 6-, and 12-hour (+
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[00207] For variations of this protocol, at each dose
level, it is recomended that 3-[5-
WO 2088(]43166- phenyl ) - [ |, 2, 4] oxadi azol - 3- yI ] - benz BEE/U§20F/021921

be taken TID at 6-, 6-, and 12-hour ( ATI-2289908vl 5
1- 30 m nutes) intervals. |deall y each dose is taken
within -30 mnutes after a neal -7:00 AM after

~30 miypuses) indervals. Idealjp eppln dese eﬂrtak@h‘dﬁhma'%é? mipuge afoen amedie.g.,

~7. OOQ\I\WQﬁt )bre%!lmla e i bO ﬁ)ﬁfl Eﬁeetl‘ luncn %xﬁcp a-} Oq ﬁM ﬁieﬁt 1@5{% .While it is

Ie may occur i i ng,

reahzddtthbtsvah@ﬁ@rmm rAdsielg %ﬂﬁﬂul‘ehﬁayﬂf@ﬁﬁfn' tH@dutF@t@nﬂEéttmg, it is
(i ncl udi n% dosing intervals and the relationshi

recomgsafleghthatt @r@éﬂsgx)lbqgereglmmdmhldengo@slrgg I@Wr‘taﬂﬁearmlatbg recbertlomsdnp of

I I t ed
dosing STRLF 0 AFEL oo bR CRPER DAoL 3 i i
are evAMald usiap it rb‘oamkbs/issﬁ&ﬁrmme.[ 00208] It is conmonly
acknow edged that excessive coughi ng conprom ses how

peogl e _feel and functl on. Armng t he nost frequent
Examplgnl % [QuantitativesCaugh Ass care treatnent

o o0 S P
peoplafesicanidifendtions tAradngthe mast frt:qit@nt tebyon fanghichwiatibntk beck prlmary
care UGG DO NEHATE) S1AS ' FRBMMEN RS (o 2N 2 il 371253),
Patlengs;’gltzl? gllx\@}ﬁ‘gr %%mdesg:yé:fruéﬁ&%)ll @@tgﬁrrlgl)t ah%r%m ﬁ@ﬁ%rt‘mtf\/@ nature

of coughmg) zmelrthe oégatiive ﬂap:m{ pekleteahdsoop mmractamé (Koztieesged, 2007,
W th

Mayo Chier Bl gfﬁfﬁ?gé ﬂ%@g@ac%MW%ﬁ@%gﬁgg%gwwng the
most ﬂr@ﬂ%ﬁfsotf cﬁgea§@ ?éfé&@(g F}Hﬂ%ﬁﬁ@ dqrfcr@%gé g‘?&fgﬁ%%n)ﬁmtﬁllﬁé

cough@gugbng gfmhnn@Easnes i spklejny prodhaicex;l atecthammmonobsrt reasdns dor

PP Spe et one i ST € SR
CoughHtOt Yo lh&[ﬁ*eﬁa‘ie@to%&l\ﬁ'&?%ﬁﬂu&?&ﬁQﬁf}pﬁhécﬁﬁnﬁ&q skéretions and to

associ ated With decreasés in and creases in
chronii pfrivaymmetl apmrya ticar, Iselvssan@my triorefasecbdougmg@pmﬁmlﬂ)aheralds a

i B S B0 B Cepbene o o
mﬂaml%?ﬂtér?%zfrkérb‘%ﬂ‘)mﬂﬁ keal ey, M)‘&c &Hmﬁt@)d JiTals Gﬁ{/‘ﬁ'mé ®bughing

nonary exacerbation (1d.), but are probab
frequenmgmeﬁ S mughspprahqw haveskeen |dngum¢mwml CF p@ne\mtsjual after they

have c {np?ei@gtﬁé/atrréﬁl?{t ord o%gru erg(-sﬁféfyatl({lﬁ% é)gf are %‘i( giyulpgéer in an

outpat(‘dﬂﬂﬁﬂi‘tn@gf’ %@ﬁﬁﬂﬁﬂ&wid&al@ngﬁé?alWWeQ'@Wéx%uEb{s Ml e%me day (Hsu et
accommpdation to the chronicity of the event and

5 1 ¥nEuguesririhdb)i1246-58b Sugertive honghrasedsswentghpfien ¢rngpromised
d.to.und t i.ng...
o A R 3 R SHICEB G B
how nfiloh @6tighisg H&%c&h&b&acﬁ?ﬁhé{ﬁs @ad fhuRRHrepSHiBH Gghi 6pide@¥d fnd there is

et al, 2005, Cough 3; Smth et al, 200 or ax
often lgfe gyrrqlgng,orglyetween objective and subjective cough assessment /d.; Coyle e al.,

2005, Cough 1:3; Smith et al., 2006, Thorax 61(5):425-9).

Al CRYTAE

[00209] The VivoMetrics, Inc. LifeShirt® incorporates motion-sensing transducers,
electrodes, a throat microphone, calibration bag, and a 3-axis accelerometer into a
lightweight, washable vest that is available for patients 25 years of age (see LifeShirt®

Monitoring System QuickStart Guide, incorporated by reference herein in its entirety). Using
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[00209] The VivoMetrics, Inc. LifeShirt(r)
i ncor porates notion-sensing transducers, electrodes, a
WORPISAHSIEH cr ophone, calibration bag, and a 3- aRF&/US2007/021921
accel eroneter into a |lightweight, washable vest that
is available for patients >5 years of age (see
LifeShirt(r) Mnitoring System QuickStart Guide,
integratpd Bippbiramdhe piptips senserscad maiewiphona thetfseqelﬂnqyrmdy)ﬁenmty of

cough ng%tx B9 nflliéd 8’?%968%&&.;.13&? daﬂéI gl%rs?or?% 81'1 gg{%’%"tg{ns% ﬁ&gd housed within

Ion sensors an cropnone

the redddd@ Rl tin BE uslobddd t6 ae lh@numaﬁﬂéf atvoMietfRs Stnd NEs gl 2&@ using
are stored on a conpact_ fl ash card housed within t

speciatigechioderare nBatagan be tramf@m Exgel Rsackaoi$ A8t ur er
on21f, NS5 685 prol 'y BTV B BREL AL M8 sorparea o

v1deo/$&c§o el 81021k o'fb@tledﬁs/wﬁﬁ chagiclybetrediveipiithohaee aiseat €Chyle ef al,
sessi ng_cough when conpared to video/ audi o

2005, Q\?ag/m At oﬁhe 6$V1?Fa‘f"?ie‘1*ﬁe§ tenpltaingthe datp setdprh HuklG. \eand will be used
| %
o oG RIREY PG5t G i b FRALpSPAR % 0 TG

phenyE)F[d M]bkadﬁ&olus %d] beinzofcfa@fd aub@tmma }itesﬁlh@ﬁl' CPEBkidtiNg
dat a re arding the clinical benef

informplly cojlecied W@@W&@ﬁ fyor the Phage 8>satsiileéz><§|3 [3:-Ftfjuosenhenyd)-
124 BSH AR ERRREncs LRI oy, aBH, AR DRI ek

on-study [dBeré ek lnxmugﬁmge Without béin2 llﬁilwﬂwlthﬂmj’ b'ilse;d dn the rhgzpdnﬁesw
support t oncept , several patien
that 34568 ey brl &yﬂﬁ@ma@s%%@/llrwné% @ﬁadrfaedlmi fslition of CFTR

B N

could sarvelanesiiraptenhatio thiegratoom affth«se PRafmacoloigimal effectchrdadigheoffer a
air obstruct.ion and infl am"r%tl on, a decrease in
more GeSHAFT RN Vo BIFIMER: Yan ¥ bal RApkpHTERRITING
[0021 1]nt egr ﬁ%lﬂ%&:‘%&gk@ﬁ&% tﬂé}a& gil Q&CF@ erfbddERbis qule%ﬁ:mion
fer a nore curate an ntitative assessnent an
have hv:em Bedcriped heain foepaposengf 11[L@(i)aioh], tHetinwvdnltion llescribed herem 1s not

ci at ed t hat t ho |che i ments M
o be R PisGhPat Be bt B RS Reteut 57 Bred B b ments are
intendbd bR fus@4tidA8 of ERrdl ﬁ%iﬁ:@fs'o‘f’ 'ﬂleCtﬁ?f&{tfer rln-‘@, GivAlenBe %dlfngnts are

be limted in scope by the specific e I ments ereln
intenddd scheowishin thh spe efthidinrention. dndeed ynagiode thodifications of the

ustrati ong of sever g s of t i nventi on.

inventign i Eioh %0 Mot et drdle Rt oRigSt i 1b Sasim APRpaan ty dhose
shHaﬁﬁQﬂ@m@hohhﬁéfb@g&ﬂghaﬁr lisgleed, various nodifications

of the inventionin addlplon to those shown and

descri bed herein will beconme apparent to those skilled

in the art fromthe foregoi ng description.

ATI -2289908vl 5 3What is claimed is: 1. A nethod for

treating, preventing or nmanagi ng a di sease associ at ed

with a nonsense nutation, conprising admnistering to

a patient in need thereof an effective anount
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of

3-55 (2-fluoro-phenyl)-[1, 2, 4] oxadi azol -3-yl]-benzoi c

waapeg/odrses pharnaceutlcally acceptabl e salt, sBfVAS&004P21921
hydrate thereof in three daily doses, wherein the
first dose adm nistered is 20 ng/ kg, the second dose
adm nistered is 20 ng/ kg and the third dose

What ghgimiedisred is 40 ng/ kg. 2. The method of claim a1,
wherein the second dose is adm nistered about 6 hours
alter Aheethod &dr trbateg, ipsevadiingorshenagihg Bdisélse aswotiard with a
claiml1, wherein the third dose is adm pistered &bout

nO“SG%SCHB‘&FP%O‘hF?@P“PH% adminisieringloa patienfdpinged thereafan gftecyg amount

i e b U e

acceptablieisalt, sobraedordrydtaiethereet imthseectmyly dbses,IWwhergint the firdtlose

adminiqted s 2GR esepd ofa adminisiszedds 29 aN8/kE 14 the ghir e

dminfedred Rr4dnphar maceuti cally acceptable salt, solvate or
2 mmhyorlr at eoqﬁg g is adm ni stered conti nuousl y for 28

days. 6. The method of claim 1, wherein
32] 5- ( 2h¢ mgthod-of ekamy|1) wherei the csadid dosd is ddgplijisteted aboutd hours

cj.d armace tlcally acceptable salt, solvate or
after tﬁ‘ifﬁ?é? elﬁ%ﬂ@’é’fs ‘?rg admi ni stered continuously for 14

days. 7. The method of claim1l, wherein

33[ 5- (Zhé égHo@-opleRim 1) where the BATIAE N adinivisleredd 806 hours
acid or a pharnmceutically acceptable salt, solvate or

after thg/speanddesgés administeredini ni st ered conti nuously for 14
days, followed by 14 days wi t hout admi ni stration of

34[ 5>- (%hé lnlé 8%@% u‘JP)l od reai tﬁl& ?ﬁg%%g glad%f%stl:reﬁ%ge& 12 rhours

acid or arnace y accepta e sa

after ahyiidd dboe w&serdmﬁxstef@d drothe @rRyous@ayi nuous admi ni stration
of 3-[5-(2-fluoro-phenyl) -
oxadi azol enzoj c_aci

i e A R Af c B pRBIE 130 Nsotouateey il Ayleadiazol-3-y1]-

f
oo MBI AR NS o B O S oot 056 ered
continhnes|yrédr 28 dlags. cIa|n11, mhereln the di sease associ at ed
with a nonsense nutation is a genetic di sease, cancer,

ap aut e di s bl o | sease, a |.agen ..

d?seasg{‘e aﬁeﬁw&%g fairg 1 wliers weg-g%&-ﬁtwepmﬁiL»ﬁ?%adlazol 3-yl}-
benzoféra@ld der Iﬁkkﬁﬂ%eq{léaﬁﬁﬁa%ceﬁa@@EQi QV192te g)lr ﬂ&drq{estﬁéﬁgf is %dmllmstered

pul nonary di sease, "an I nflamiatory di sease or centra
continpewsl e Idyeyem di sease. 10 The met hod of claim1,

wher ei n the di sease associ ated with a nonsense

Mt ati afe LSt cfairh 1P MR8k 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-
benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof is administered
continuously for 14 days, followed by 14 days without administration of 3-[5-(2-fluoro-
phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrate thereof, followed by continuous administration of 3-[5-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate

thereof for 14 days.

8. The method of claim 1, wherein the doses are administered orally.
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11. The method of claim1l, wherein the di sease

associated with a nonsense nutation is Duchenne
WRBLB(EHE06 Dyst rophy. 12. The nethod of cl ai m 1PCHfy&zW7/A21921

the patient is a human. 13. A nethod for treating,

preventing or reduci ng cough, conprising adm nistering

an effective amunt of ) , ) )

3?{ 5- ( 2h¢ mgthod-of elkaimIl) wtnﬁrem thg d;@a@ﬁe@mcmeq/wlth B@ARISINGE

et i Binefle BRLACGEL) SRLINCAREEPHSOLE S8bda oSOl GyBlen
dlseasgﬁilm%soﬁ n&lr@dé’@eﬁ&aﬂ%@ié@ls@ a proliferative dlsease a cardiovascular
3- [5-(2-fluoro-phenyl)-[I ] oxadi azol - yl ] -benzoic
disease pulwonary glingrivaee mﬂamlat?ryacb@@m @rmeetr@lmetvoug sysiem disgase.
hydrate thereof is adm nistered in three daily doses.
199, Th? g%g o(?f 51%&}' Whé‘r% t‘ﬁ’g gfsgégg élts%%xaqéc{ \g}th g%%ﬁsense
admi ni s ere he® SEcon ose m ni stered
mutatios i20ysvig/Bibrosisd t he th| rd dose admi ni stered is 40
ng/ kg. 16. The nethod of claim 13, wherein the patient

it rob %neﬁigﬁroggbaraal?vhe@as Fdgpsca At GR i & Tonsense

-COADRI an effective amount of
mutan%[_?[l%!?%\c;ﬂ_e | Uor o- p %"%FY 2, 4] oxadi azol - 3- yl]

-benzoic acid or a pharmaceutically acceptable salt,
stl.vat Ehomethpdodickim Hewberirnt the patpant issnburhan. need
thereof. 18. The nethod of claim 17, wherei n

3:]5-(2-11 - d l b

Sho SE B et bivep oS R Suigh; ol = or
adminhyed n%taﬂ etfﬁ&'i@oimblﬁmt @ﬂm[m(ﬁﬂﬁbﬁﬂphe@lylﬁ[‘l o4 gﬁédléioﬂg%ﬁ]sbenzmc

ATl - 27289908vl 5 519. The net hod of "¢lai m'1 wher éin

acid or mphdrmaseutigaleacedptabiesalérsotyatesordydrage thgreof mea p&izohih need
thereof0S€ admnistered is 20 ng/ kg and the third dose

Ohdni ni stered is 40 ng/ kg. 20. The method of claim17,
wherein the patient has Duchenne Miscul ar Dystrophy.

214. A Tré hethotl @f c&dﬂ'llBl @h&éin@[S -(2-fluoro- phenyl? ][1 ,2,4]oxadiazol-3-
[5-(2-fl uoro-phenyl) 2, 4] oxadi azol - benzoic

3- 3
yl]-bengaigacgd ona phameseuwigeily: mwptahl@@éﬁ@tsablaée dydratg teteaf & or
admlnmg{;@g‘eth}elg%gﬁgﬁogeg a patient in need thereof that

es an vivo plasma profile with a 90% Cl for a
natural -log transforned ratio within 80%to 125% for
at5.| ea¥he methodfof thémfld] Whaveinghdiicsadese alliihisteyed is 20 mg/kg, the

rameters for
secondydsd apinipigisigs PG and the thid fesepdministersd iy 400ake o
acid or a pharmaceutically acceptable salt, solvate or
hygir at ¢nd Beiealof claim 13, wherein the patient has Cystic Fibrosis.

17. A method for increasing dystrophin expression in muscle of a patient,
comprising administering an effective amount of 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-
yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof to a patient

in need thereof,

18. The method of claim 17, wherein 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-
yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof is

administered in three daily doses.
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(a) a nmean AUCO-24 of 866 ng-hour/nL at day 1 of
adm ni stration or 490 ng-hour/nL at day 28 of
WaamsHiHEee ati on; (b) a mean Cmax of 76 ny/ nL aPCHEy20P7/021921
of administration or 46 ng/nL at day 28 of
adm nistration; and (c) a mean Cmn of 9.6 ng/nL at
day 1 of admnistration or 6.7 ng/nL at day 28 of
adi%di ni $he aethwd.of 2IimTRewhereinatie fifst dbsd adn® fiistendvlis @0mg/kg, the

e natural -lag.transforned ratio i s Wi.thin.90% t
second gt it Sgigel 52D AR ARG A afmifisiFed ind0 ke
natural -l1og transfornmed ratio is within 95%to 110%
AZb.- 228R9RBWodDf@laim 17, wherein the patient has Duchenne Muscular

Dystrophy.

21. A method for administering 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-
benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof to a patient in
need thereof that provides an in vivo plasma profile with a 90% CI for a natural-log
transformed ratio within 80% to 125% for at least one of the following bioavailability
parameters for 3-[5-(2-fluoro-phenyl)-[1,2,4]Joxadiazol-3-yl]-benzoic acid or a

pharmaceutically acceptable salt, solvate or hydrate thereof:

(a) a mean AUC.,4 of 866 pg-hour/mL at day 1 of administration or 490 pg-hour/mL
at day 28 of administration;

(b) amean Cpax of 76 pg/mL at day 1 of administration or 46 pug/mL at day 28 of
administration; and

(c) amean Cyin 0f 9.6 pg/mL at day 1 of administration or 6.7 pg/mL at day 28 of

administration.

22.  The method of claim 21, wherein the natural-log transformed ratio is within
90% to 115%.

23.  The method of claim 21, wherein the natural-log transformed ratio is within
95% to 110%.
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