COMPOSITIONS OF AN ORALLY ACTIVE 1,2,4-0XADIAZOLE FOR NONSENSE MUTATION
SUPPRESSION THERAPY LField of the Invention [0001]The present invention relates to specific
doses of, and dosing regimens for, using a 1,2,4-oxadiazole benzoic acid compound in treating or
preventing diseases associated with nonsense mutation.s. In particular, the invention relates to
specific doses and dosing regimens for the use of 345-(2-fluorotheny1)-[1,2,430xadiazol-3-ylj-benzoic
acid in mammals having diseases associated -with nonsense mutations. 2.Background of the

Invention [0002]A mwmm@&@@mmd@%iﬁwﬁ%’%%nd their use to treat, prevent or manage

diseases ameliorated by madlgtamsef g ’%é?‘f’r?ﬁ%%%%n’%@%e-mediated
MRNA decay is described in U.S. Patent%%g%%%g@% %qﬁﬁﬁu%?ﬁl, 2006, entitled

"1,2,4-Oxadiazole Benzoic Acid Compounds and Their Use For Nonsense Suppression and the
Treatment of Disease,” which is incorporated herein by reference in its entirety. One such compound is
345-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3- y1]-benzoic acid. Aswith all drugs, proper doses and dosing
Sl krayiftg; diseases such as Cystic Fibrosis and Duchenne Muscular
g a desired or optimal therapeutic effect without adverse or
unwanted é}g&s_ (0003 ERestovcipHentod elists iogsafaceifective. apdnen-toxic ggssi% and dosing
regimens ﬂmﬂggh;ez,pr@mgfergg%&%@ﬁ %\é?rge égr, unwanted effects or pﬁ)wﬁle &hoptimal
therapeuti%n e{p;ect or both, that is, provide a esirabi tH TR FroNRIS Gisnwrms a4Q00MT he
disclosure SnCOMPASEILiatHY regmtnelevhbeinvepssific dosas @Bt doses and d%SIm%
(2-f|uoro-m¢giw@slfﬁr2hé3ﬁm§§o@%@§m' 196 a pharmaceutically acceptable Salt, solvate
or hydrate fhereof are admiMistered at specific tignfeﬁt?i%gli%xg GUAtEspASAtfranslation
termination or nonsenseemediated” i
therewith, while reducing or a
encompagées SpetHEBEE ShHt hnienibiom
fluoro-ph 5&%1,2,4]% diazol-3-y1]-benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrate tﬁgreo - Anew ciass 029172:4‘“07{3@1&2016 compounds and their use to Treat, prevent or
menage diseases ameliorated by modulation of premature translation termin

1Z'J§¢ IHEniedinrt

nonsense-mediated mRNA decay is described in U S, Patent No. 6,992,096 ;t}?s:wd

January 31, 2006, entitied “1,2,4-Oxadiazole Benzoic Acid Compounds and Their Use For
Nonsense Suppression and the Treatment of Disease,”
reference in its entirety. One sucéa com;ﬁmmd is 3-f5
yil-benzoic acid. As with a1l dmgs, proper doses an

having diseases such as Cystic Fibrosis and Duch

which is incorporated herein by
«-(2-ﬂu0ro—pheny1}-[1,2,4] oxadiazol-3-
d dosing regimens for treating patients

e ‘ : enne Muscular Dystrophy are essential for
achieving a desired or optimal therapeutic effect without adverse or unwanted effects

[0603] Therefore, a need exists for safe, effective, and non-toxic doses and dosing

regimens that either prevent or reduce any adverse or unwanted effects or provide an optimal
therapeutic effect or both, that is, provide a desirable therapeutic profile

3. Summary

{0004 The disclosure encompasses dosing regimens wherein specific doses of 3-[5-
(2—ﬂuoro~phenyl}~[1,2,4]0xadiazol-3wy1}~benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate thereof are administered &l specific time intervals to modulate premature

translati ination i
tion termination or nonsense-mediated mRNA decay, or ameliorate one or more

s . . . . A
ymptoms associated therewith, while reducing or avoiding adverse effecis or unwanted

effects.- The disclosure further encompasses specific doses and unit dosage forms of 3-[5-(2-



10004a]In one aspect. there is provided the use of 3-[5-(2-fluoro-phenvl ),-
[1,2,4]oxadiazol-3-yll-benzoic acid or a pharmaceutically acceptable salt. solvate or hydrate thereof in

the manufacture of a medicament for treating, preventing or managing a disease or disorder
associated with a premature stop codon in a human patient in need thereof. wherein said medicament
is to be orally administered in three doses in a 24 hour period according to the formula: 1X.] X.2X,

wherein X irst r third dose, and wherein each dose is between 0.1 mg/kg and 500
morkg. 100 E LY Ao oy ORTEEn S o DASASTan bl sl
[1.2,4Joxatibzs-8-Yidsein foiesafid or a pharmaceutically acceptable salt. solvate or hydrate thereof in
the manufacture of a medicament for treating, preventing or managing a disease or disorder
associatedj@uthzp nonsensesNUiAHN inghuma lent in need thereaf, wherein said medicament is
to be orall;tlang@géﬁg%rﬁgj }gperee doses in a ?4 I%%?Eﬁ%rio eacciz%erdiﬁ]g té"&ﬁé%%?f’l?l‘&b?%}i’)(.zx,
wherein X is & first, second or thitd 868e” ahd ABIEiHIEEN Hoserislbenlicen 01t mytkdrand 500
mg/kg. [00B8)IA é‘hé‘%ﬁ%ﬁﬁ?ﬁéﬁ@fth%ﬁé@i@méareﬂmgoﬁmghg% feragmnisterng,to g patient in

need theretfadvieffactive amoyptalanDs(suas0; 11 s 4]oxadigzpol-3-y1]- benzoic acid or a
pharmaceytigally acc Q{t}q}blle Sﬁ?t,aﬁoalyaté{%pr hydré?eaﬁi{&e%%}ap %%éen,lt]\%eg?tt ?éeé’}l{il‘ﬁ]é%mlﬁ’ fii# course of a

g 078

24 hour period. The disclosure al80 TEISIEEYd Mot Tormathth e ietptb mqpatientintheed thereof a
pharmacemm%d%r%s?lﬁoﬁhﬁmﬁﬂﬁﬁgﬁ&ﬂ gffeotivebindlsst, Ghd wherein each dose is between
3-[5-(2-fluorompitenyli)sib,2¢ilexaciiazol-3-yli-benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate thereof one, two or three times in the course of a 24 hour period. The dose at each
administration during a 24 hour period can be the same or different. In one embodiment, when
administe!8tPfitee timds iAng 24sprsur pewiod jtherdosedat the first two adminisirghiops.is e same and

the third dosedisimiiessthefitsdhdese.tn apatheremhodiment. all three doses are the same. [0096]In
another emgggyraetgé, the disclos recrel tes?)g methogégpc?r tarbecg#r%ﬁ ﬁgletvé;ﬁh'ﬁﬁ of rh%‘?fﬁ@ing a disease
ul

ameliorated by mo _Igﬁ%unég%eré)m% OFE PRIl M FaY RSB OF bR 6N SenseinmediescnoRNA decay
comprising/SEFTiARSEERIE with paskeandn meedaherecfiamefeciivaamesMolor wherein said

3-[5-(2-flunediphenyik) b2, dlaxashazfile3:¥13banzoi id or g pharmaceutically acceptable salt,
solvate orhydrate;thereof ane, two.or t ree times%%k?g% gguars”ép of & 2X RBLAEEHERE BréRsrably, the
administration is méf?é"th’ree imes per dsy EortIdhEndoe A whessinpredodofoiscbeumber of days,

weeks, mbhiREBryeafs me/ke.

[@9‘35] In one embodiment, the disclosure relates to methods for administering to a
patient in need thereof an effective amount of 3-[5-(2wﬂuoro«-phenyl)a[1,2,4}0xadiazol—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. The disclosure also relates to methods for

administering to a patient in need thereof & pharmaceutical ¢

‘ omposition comprising an
effective amount of 3-[5-(2«ﬁuoro~phenyl)~[1,2,4}0xadiazoi»~3«yi}-benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof one, two or three times in the
course of a 24 hour period. The dose at each administration during a 24 hour period can be
‘theosame or different. In one embodiment, when administered three times in a 24 hour
period, the dose at the first two administrations is the same and the third dose is twice the first
dose. In another embodiment, all three doses are the same,

[0606) In another embodiment, the disclosure relates to methods for treating,

preventing or menaging a disease ameliorated by modulation of premature tmnélaﬁon
termination or nonsense-mediated mRNA decay comprising administering to a patient in

need thereof an effective amount of 3-{S~(2-ﬂuoro~phcnyl}-[1,2A]oxadiazol—3 -yl]-benzoic

acidora pharmaceutically acceptable salf, solvate or hydrate thereof one, two or three times
in the course of 2 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.
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[00071The disclosure also relates to methods for treating, preventing or managing a disease
ameliorated by modulation of premature translation termination or nonsense-mediated mRNA decay
comprising administering to a patient in need thereof a paceutical composition comprising an effective
amount of 31.5-(2-fluoro-phenyl).. [1,2,4]oxadiazo1-3-y13-benzoic acid or a pharmaceutically

acceptablejg@dtyjsolvate %@y@g@@%g@p@‘lg&emtw&,%g%?? times in the course of a 24 hour period.

"eat n

Preferably, the administration is made three tlmes per day conti fiFuBGEn ﬂt”Bg WitPraeedst period, for a
number of %ﬁ?@e\%’@ e R Sefyetive. g0pesiios Eﬁmmﬁm@ﬁﬁﬁaﬁﬁﬁgﬁﬁﬂéﬁsﬂs@mes to a method
of admlnlsmﬁmgta}[ﬁi@!ﬁla@é@yma NNyt QI% zoic agid or a pharmaceutically
acceptab%g&lgﬂ solvat dratéﬂ'?ﬁrégf wherel adt 5%1% ag Wti?ge 8teétred to a patient in nee'
thereof on[& W OF three tTmeEiicg Wﬁiﬁeﬁ@&ﬁ%ﬁwmmmﬁwqm@.@@gﬁyaw
tsr(laparated y diboraddadad -Beplishen-ai particaarembodiment ?j gf aa%’l\égig%ent |§§ g{malated from
e first totﬁ&r&ggﬁg ﬁ%og%]lp %xf}tr%er g};{ mbodiment, the dISC|OSU e relates’to contirt ferapy
wherein 3- [5-(2- Iuorqé %f]]enyli; 543 %’&?ﬁ?ﬁp\iﬁl‘%éﬁ%ﬁzﬁ gﬂ'@f@:(@mﬁmeutlcally acge;;tgble
TEBlRAaRE Whavedsf fysdininisterd ﬁeo@mtﬁggyncﬁl ther 9 In_period of dine
(eg. 5, 791333154;,\25@1(;431&%@9:% =he0 days or longer). [0010]In anothgﬁ;em%&d% %(t’:‘a?’lt ?é disclosure
relates t e@? ministration of 3-[5-(2- fluoro-phetayl.)-[1,2,4]oxadiazol-3-y1]- ben20|c acid or a
pharmacedficilly accep{&Bl"@ Slahf}@mwxeheﬁhydﬁai&ﬁmwﬂf ArhétHQ&%Pqu{}ﬂg?eqﬂ g sifyee times daily)
doses betﬂmmwﬁhézm ane:BAsBOK ;lb&géﬁg ag"ilg@ kg and 150 g/kg 1 mglkg
and 100 g ?%aq: d 50 mg/kg mg/kg a ‘ g%gp “FEHRGIRGBE 2 mg/kg and
10 mg/kg to a paten B RSV Ag hiae ﬁﬁﬁ?’&ﬂﬁ? s dinmey
[1,2, 4]0x%2@!®&]§k@@ﬁ2@8mmd@h@mﬁ&ﬁmﬁ%&é@&%mg@ré@& ﬁolvali gr,hydrate thereof is

administeyggina §0S8, g ut 7 mg/kg, about 8 mg/ é’/kg about 14
mg/kg or a@b%ﬂt 20 f%elgl%gﬁéiug; e%ggggrr?ﬁ%ﬂ?r SR B‘égéeﬁ? fhe QQS phactive agent is

fluoro- phgﬂﬁ%f 20 Mﬁmac acid or a pharmaceutically acceptable salt, solvate or
hydrate described in the preceding embodiment is administered one, two or three times in a 24 hour
period.




[0011]In another embodiment the disclosure relates to unit dosage formulations that comprise between
about 35 mg and about 1400 mg, about 125 mg and about 1000 nag, about 250 mg and about 1000
nag, or about 500 nag and about 1000 mg of 3-[5-(2-fluoro-pheny1)- [1,2,4joxadiazol-3-y1]-benzoic
acid or a pharmaceutically acceptable salt, solvate or hydrate thereof. [0012]In another embodiment,

the disclosure relates to unit dosage formulations that comprise 35 rag, 50 mg, 70 rag, 100 mg, 125

mg, 140 90T mo. 200 #adh A GHAAL My R0 MY 200 {9%38@% 571%3( et 7.2%1§§|,y1000 mg

or 1400 m oé345-(2-fluoro.phen )- [1,2,4Joxadiam1-3-ylkbenzoic a
acceptabl§§ UBRIREEY Pydr Wiestiar] {hr vl pheferiecieitn bod PRk HGHBMENONFRlajeS to unit

dosage forait)ladions thabeamRtisRIES 092 or 1000 mg of .
3-[5-(2-f|u%§églg?é1)-[ 2 I410xadiazo|-3-yl1éb§t§ﬁ%ac?f8 %E%QSP{:]%HS‘?%E%&W aeteptapeGalt,
solvate or hydrate ieredf. fodf3tith dhothefemBatidentthendistlosure relates to a method of
maintainirl§ flasma canoeniratiomofidds: @Fluaresphenyi: 14 7 madiazel:yil-benzoic acid or a

pharmacegticall le,salt,.solyate or hydrate thereof of greater than about 0.1 ug/rcd, 0.5
ug/ml, | uéﬁﬁﬁﬁ%jf?%ﬁi%%ﬁ%ﬁ%%ﬁ%%ﬁ&?%ﬁ@ﬁ*ﬁ}?%M@M@W@Mﬁtﬂﬁﬂmﬁabout 40
ug,/ml, abBtt®e UdimEriobagitEh 20gleg/mividd00un/Ralk r 500 ua/m1 WO

) v 1.?,%"%%%%?’3?%.5, 5,6, 8, 12

2006/1104830GM m@ﬁ&??%}g%%&@%%%gg@;fgg@g %ﬁj@@tmg&& 1 mg/kg and 100

or 24 honger comprising administerin effec :
S R el salp st v ampemrepEl g
used herﬁié?z;{;}r%%géﬁ é_raﬁ:sé?on teri%ﬁbifr?l 5 e@%‘?‘ﬁﬁ%}”&%ﬁ%‘t@%ﬁtﬁh@%ﬂ%ges a codon
correspondirig'to”amn ami S &ftrh Boderion: jAslisec-hiesbia sinoBseAREMEiaird MRNA
decay" refferesed iamgmasishanisia dose of sbout 4 mg/kg about 7 mg/kg, about 8 mg/kg, about 10

mg/kg, about 14 mg/kg or about 20 mg/kg. In another embodiment, any dose of the 3-[5-(2-

ﬂuoromphenyl)-{ﬁ.,2,4}oxadiazoi-3-yl]wbenzoic acidora pharmaceutically acceptable salt

solvate or hydrate described in the preceding embodiment is administered one, two or th;ee

times in a 24 hour period.

[0011] In another embodiment, the disclosure 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)-

[1,2,4Joxadiazol-3-y1]-benzois acid or a pharmacentically acceptable salt, solvate or hydrate
thereof.

[0012] In another embodiment, the disclosure 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-fAuorc-phenyl)-
[1,2,4Joxadiazol-3-y1]-benzoic acid or & pharmaceutically acceptable salt, solvate or hydrate
thereof. In a preferred embediment, the invention relates to unit dosage formulations that
comprise 125 mg, 250 mg or 1000 mg of 3&[5-(2-ﬁuoro=phsny1)-[1 -2,4Joxadiazol-3-yi]-
benzoic acid ora pharmaceutically acceptable salt, solvate or hydrate thereof,

10013)] In another embodimezﬁ, the disclosure relates to a method of maintaining a

plasma concentration of 3»[5-(2—ﬁuorc-pheny1}»[1,2,4]0xadiazdl~3«-yl}-‘benzoic acid or a
pharmaceutically acceptable salt, solvate or hydrate thereof of greater than about 0.1 pg/ml,
0.5 ug/mi, 1 pg/ml, 2 pgfml, about 5 rg/ml, about 10 pe/ml, about 20 pg/ml, about 25 re/ml,
about 40 pg/mi, about 50 peg/mi, 100 pe/ml, 200 kg/ml, 300 pg/ml, 400 ug/ml, or 500 pg/ml



that mediates the decay of mMRNAs containing a premature translation termination codon. In a
particular embodiment, the nonsense-mediated niRNA decay results from a nonsense mutation of

¢ DNA. [0016]As used herein, a "premature termination codon" or "premature stop codon" refers to the

occurrence Qg %leggggn where a codon corresponding to an amino aC'Qéf}Bd%%%liQé%”]As used

herein, a "nonsense mutation" is a point mutation changing a codon corresponding to an amino acid to

a stop cogon, IR agritigulakembedimenty hansnsense musatop i3 mulalion hatgegurs in DNA and

is then transcrlbed into mMRNA. [00‘:}%%}‘i s used 'héreir}, *nonsénse supE)reSS|on "refersto’the inhibition
f

or suppreSaRRiBng shmafer g ) SR RIPRHIS P AR nEelatiarediRRok Habay. In a
particulangmbodiment hednRNAdeaay resuis K aRk 3N0RLNSS MaHRRef INA{RRLRIAS used

herein, "modulation of premature translation termination and/or nonsense-mediated mMRNA decay"
refers to ﬂ?écié]@?f on of gene expression by altering the level of nonsense suppression. For example,
if it is desirable to mcrease productlon of a defective protein encoded by a gene with a premature stop
codon, i.e, to péiehiileshBasenipfionf the premature stop codon of the disease gene so translation of
the gene can occur, then modulation of premature translation termination and/or nonsense-mediated
naRNA decay eﬁijalls JReHmitions, of nonsense suppression. [0020]As used herein, the terms

o men FBTEIY o el MeE A D0 WRIR o ReR I BITIIRG, ST
headach ated serum alanine anfinotransferase vated serum aspartate
aminotransfériee thashindrsinasionalevateonsérany ercative Rindde {EKY, s@ddominal pain, abdominal
gas, eye fyiseye swellntedO200GLIIOABIRGTILISRARGLALARE T DILHGeiRRlEsenSiivi,

breast tenderness, musculoskeletal chest pain, rash, itching, painful submaxillary lymph node,

elevated ST IREIIHIBEFRRT BHERAA TEPAINEIG FPaREISE ik Mg AL S BB OB RRT Yo r in
triglyceridegsa10Q2:4] s misee herain hedessscactive e, degiygss andrdrugrsrbsiance” refer to

mutation of DNA.

(0616] As used herein, a “premature termination codon” or “premature stop codon”
refers to the occurrence of a stop codon where a codon correspending to an amino acid
should be.

[0617] As used herein, a “nonsense mutation” is a point mutation changing a codon
corresponding to an amino acid to a stop codon. In a particular embodiment, the nonsense
mutation is a mutation that occurs in DNA and is then transcribed into mRNA.

[6618] As used herein, “nonsense suppression” refers to the inhibition or suppression
of premature translation termination and/or nonsense-mediated mRNA decay. In a particular
embodiment, the mRNA decay results from a nonsense mutation of DNA.

[0019] As used herein, “modulation of premature translation termination and/or
nonsense-mediated mRNA decay” refers to the regulation of gene expression by altering the
level of nonsense suppression. For example, 1f it is desirable to increase production of a
defective protein encoded by a gene with a premafure stop codon, i.e., to permit readthrough
of the premature stop codon of the disease gene so translation of the gene can occur, then
modulation of premature franslation termination and/or nonsense-mediated mRNA decay
entails up-regulation of nonsense suppression,

6026} 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,

elevated serum creatine kinase (CK), abdominal pain, abdominal gas, eye pain, eye swelling,



it

345-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yll-benzoic acid or a pharmaceutically acceptable salt, solvate
or hydrate thereof [0022]As used herein, the term "dose(s)" means a quantity of active agent to be

¢ administered at one time. [0023]As used herein, the tern, "unit dosage form(s)" includes tablets;

caplets; caps&}s 3‘%}?{1} soft elastic gelatin capsules; sachets; cachets; s; lozenges;
dispersions; powders; sgﬁtions; gels; liquid dosage forms suitable for oral%%%T%%igééaﬁ}g&n%’inistration to

a patient, includi uspensions.(e.4., or non-agueous liguid,suspensions),. emulsions (e.g.,
oiI-in-waté%IS} gﬁ%%sﬁgggﬁg%@rgbﬁ%%ﬁ%@%u &ion ,ugg'l% %(?ﬁgaéainc %?ﬁ?&?’gﬁs ’s%tecrl e%olids (e.g.,

crystallinePaioithotprious leolibsyphardanchy vedonsthutedals pebvitedinald ddstyetoretsisuitable for

oral or patgpieral RAMNsHafionda spatientiJheasnit dosage form does not necessarily have to be
administered as a single dose. [0024]As used herein, the terms "dosing regimen” and "dosage(s)"

mean the [§f7ddint of actN& Sy ER-HIEMEMEUNT 48 the YuratiBh ot AR Arhe AN T60P5]As used

gerein, th@-[&(%Jfﬂ%i@.:ﬁﬁéﬂﬁ%i@,ﬂ]@iﬂ%ﬁ%&%&yg@%ﬁ@w&@iw ’ AHeachitkany augégwlé@wail,_ catt,
0g, mouse, rat, rabbit, guinea pig, etc.), preferably a mammal such as a non-primate and a primate

(e.g., mo tysghvaﬁ %%%W%&&%Pg}erably a human, hi certain embodiments, die patient is a fetus,

dKuth
embryo, ifi#é2g]child, adelesothtwimdudtiehmdidesetnodament gidmishefriietapminadsthrough

pre-screep) apglgigﬁ;ﬂ%ossesses a nonsense mutation. In another embodiment, it has been

gL e
determined t rouglﬁ pre-screening which nonsense mutation the patient has (i.e., UAA, UGA, or UAG).
[0026]As (HE&herein, dvf wsffébataraieims refeiisisamfamolintistBlis eblfitiorepiets;

phenyl)-[L.&.dlexadiazals3oikhenzoicacitof & RbadpRseutically accaniahle salt. selvaie:gr hydrate

thereof sufficient to provide a therapeutic benefit in the treatment or management of the disease or to

delay or mRYAiZS STHtEM s diRidetoiian faaradisble for o ermpbameHiRis ke Efective

amount” refgiesdaibiednpourpefsdh- (2 fuaitephenyibd badjaxadidachapyddibanzaicasishor a
pharmace ticall%i acceptable althsolvate or ) drits th%:goiﬁfuffiﬁien 0 achieye a desired plasma
level fora%‘éﬁr’c(’%n“lgj’ll]“f?‘éé%er ot tme. Prefelied efrectiva AnTounts s esgé e c?é%{gﬁb%dherein, WO

gneot tme- Prefeffe
2006/110488RCUIIS 2006 /01 28BiT¢00 27 Aphuseddieisithahatdrmsdmamage!'td pranalgitiglidnd
" "r qeficial ef t i ive h inistrati f

b AU i R s Pl N

solvate ordryeérslentiseresiliies ladsehotrssandaacirgofese disease.

[0024] As used herein, the terms “dosing regimen” and “dosage(s)” mean the amount
of active agent given per time unit and the duration of administration.

[0025] As used herein, the term “patient” means an animal (e.g., cow, horse, sheep,
pig, chicken, turkey, quail, cat, dog, mouse, rat, rabbit, guinea pig, etc.), preferably a mammal
such as a non-primate and a primate (e.g., monkey and human}), most preferably a human, In
certain embodiments, the patient is a fetus, embryo, infant, child, adolescent or adult. In one
embodiment, it has been determined through pre-screening that the patient possesses a
nonsense mutation. In another embodiment, it has been determined through pre-screening
which nonsense mutation the patient has (7.e., UAA, UGA, or UAG).

[00Z6] As used herein, an “effective amount” refers to that amount of 3-[5-(2-fluoro-
phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrate thereof sufficient to provide a therapeutic benefit in the treatment or management of
the disease or to delay or minimize symptoms associated with the disease. Inone
embodiment, the term “effective amount” refers to the amount of 3-[5-(2-fluoro-phenyl)-
11,2,4)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 arnounts are specifically described herein,



[0028]As used herein, the terms "prevent”, "preventing" and "prevention" refer to the prevention of the
onset, recurrence, spread or worsening of the disease or a symptom thereof in a patient resulting from
the administration of 345-(2-fluoro-phenyl)- ,2,4]Joxadiazol-3-ylkbenzoic acid or a pharmaceutically
acceptable sglf, solvale,@r hydrate thereof Because diseases associated Vﬂ&%gﬁ%ﬁ §7mutation
can be genetic, a patient can be screened for the presence of a nonsense mutation. In the case where

t1s detergiped through screenine:hal A pallendase nanasRse e tian. Apellsetyaampount of
34542- fIuoro-phenlel,2,4]oxad|azol-3-§1]-ben20|c acid or a pharmaceutically acceptable salt,

solvate of WyfistEciRbrEsFEdRabe Belipmii fomihp afieresr pievedtihé-chBsereaeiighice, spread
or worsening Ahihaidisease Prasyn e theneshlRR2iAs Used RareiB. tetormR S odd:: treating”

and "treatment” refer to the eradication or am Iior%tion of the disease or symptoms associated with the

disease. IHEEHal EMBEEMENESURAENS TEI& S Hifnimizing the spread or worsening of the
disease rggdiing from thenadhinistiplienof-349rRuorepphemyig ind, 4loxadiazat-B4tkhenzoic acid
or a phargiacedically asseptable salt, solvate or.hydrate thereokia a patient yith, such a disease.
[0030]As ) ﬁereln, the ferm Q|f3Irlarr%?"aceu’tlt?aﬁy accepta%lllg%afts refer to saﬁs%?gpared from

ph_armac@mt@aﬂinmﬁmibi@miﬁmg@dmhmm@mcﬁ.ﬁiﬁg(i’:jﬂ_ngamipbaubd% and bases and organic
acids anc{ﬂ?ﬁ?&xﬁiﬂ%@?@@ﬁ%ﬂ%@%ﬂ%@ é‘ﬁﬁﬁﬂ@'@@u@g@ﬁj ﬁcgg%ﬂ&ﬂeségiﬁ g%[vate or hydrate

345-(2-fluoro-phenyl)41,2,4]oxadiazol-3-ylkbenzoic acid in , but are not limited to; metallic salts

made frofaRGHniMEATUERRFFCRtAERAAFAR GHESIANEESSEIIAOESEIURS SRECHE BREFYT salts made
from lysing, Nsdbndibenzyiethenediaming sshioropipeaing, ghaline wdietbanelaminginethylenediamine,

meglumine (N-methylglucamine) and procaine. Suitable non-toxig acids include, but are not limited to,
inorganictgw&%}ﬁﬁﬁ‘ﬁfélﬁiﬁé@%ﬁé?%@%%%%Fafﬁﬁﬁ%? AARSAHAT PP ENETRBHi O e 2{?16, ,
camphorstitesigheityiy:[ erhehesuditonic3 formiexdoimarid oiur pltargalaattcalijcagleigahie sglijcuronic,

glutamic, gbyeplc, hydrqoramicdrachloricy sethionic lagtic, maleie, malic, mandelioence,
methanesulfonic, mucic, nitric, pamolc, pantothenic, phenylacetic; phosphoric, propionic, salicylic,
stearic, sepsalgrsutfemiliogsyltbeiditeasane asjdhmon grtotabnesulfonic acid. Specific non-toxic acids

include hygljgenloric, h)&‘!@&@ﬂ&%hﬁ*}ﬂé?&ﬁ{éc%%ﬁ%“%%%%IH%@%@R‘%@QP& {r¥amples of
specific salts thus include hydrochloride and mesylate WO 2006/110483PCT/US2006/012887 salts.

Other ex&fpiedionSaRsHORRNKHORA Hreae QFsuBRtoany 2rasialRGiBhis thdissate dhCaMS8iences,
éigh (e2dfll’ Mﬁﬁiﬁﬁ&&ﬂ%@%ﬁ%&%ﬁ?ﬁdkﬁﬁ%é%&é}w@aﬁ h?&ﬁéﬂiﬁg%mﬁaﬁimmhé?@@nf
-(2-flupro-pheny1)- [1,2,4]oxadiazol-3-ylkbenzoic aci a pharmaceutically.acceptable salt
thereot, N A HETGHELCH Sl P R TR SR PGP L b by
non-covajdnatiniermolébulacdprdds sHO) 32vseusdg drerethetive ternpidtohiatéhmehnsdisecase.
345-(2-l -nheny1)- [1,2.4laxadiazol-3-y11-henzoi idhor i cceptable salt
thereof, fiaa@@rther inc%%%sg%%%%?g%%e%% 5%%%%%&%1%&%@#%?%%&%&0? %o%e%?t%ound by
non-covaerrariéfmoladiwanforotisaly 2Disptblsnag dotiarsddy it Rsenatiirding apesigash arédination

and bases and organic acids and bases. Suitable pharmaceutically acceptable base addition
salts for 3-[5-(2-fluoro-phenyl)-[ 1,2,4Joxadiazol-3-yl]-benzoic acid include, but are not
limited to, metallic salts made from aluminum, calcium, lithium, magnesium, potassium,
sodium and zine or organic salis made from lysine, N,N*-dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine (N-methylglucamine)
and procaine. Suitable non-ioxic acids include, but are not limited to, inorganic and organic
acids such as acetic, alginic, anthranilic, benzenesulfonic, benzoic, camphorsulfonie, citric,
ethenesulfonic, formic, fumaric, fureic, galacturonic, gluconic, glucuronie, ghitamic, -
glycolic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, muecic, nitric, pamoic, pantothenic, phenylacetic, phosphoric, propionic,
salicylic, stearic, suceinic, 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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[0033]The invention encompasses methods of treating, preventing or managing diseases or disorders
ameliorated by the suppression of premature translation termination and/or nonsense-mediated mRNA
% decay in a patient which comprise administering to a patient in need thereof an effective amount of an

orally bioavaijghlg sompqynd (i.e., 3-[5-(2- fluoro-pheny1)-[1,2,4]oxadiazols -@_@&Jgﬁ}q%@cid ora
pharmaceutically acceptable salt, solvate or hydrate thereof) according to the dosages and/or dosing

regimens dascidet beisipicl I DR AMOUINEThe RISEOL IRVERlon, ppcompasses the

treatment, prevention or management of any disease that is associated with a gene exhibiting

prematurg HESHIEI R riratfon SHurEr AGHEHEiImEgiasmRIAL§86Ay . In one embodiment, the
disease igaae] in part, A thedaek-of exprassiayabtivegeng resuling.fiemR-py@Mature stop codon.
Specific les af s.which may exhibit premature translation termination and/or
nonsens?%ﬁ%’f%@#ﬁ%% g\g%:eé?(ﬁﬁ . s%%@%g&%%%f&{’@?mﬁ‘ie@% eafﬁ]rfet%%ﬁ atih tBHination
and/or noisérbe-aedidtedmBRNA decayatédound nHd:6: FatenAppli¢atipndNa«eai3a0,747, titled:
Methods ifyi Il Molecules That Modulate Premature Translation Teimination And
Nonsens E%é%?a%@‘%%ﬁ%%ecay, filed June 21, 2002, which is incorporated herein by reference in its

~entirety. [(888]In a spe¢Hiesembridinért leha faeitibdsmeangoliti@ndnadoseisnifit dosage forms and
dosing regj @%E&H@&QE@-@G@%& 3R JQNhe SeAMaN) PEEYERIOR RIHDARRIEIaNkAL a disease

associated with a nonsense mutation in a gene in an embryo or fetus who has or'is predisposed or
susceptibletgds hbeisbigushines aWHoChsmedris anud fp R geherad &y asnsyéleiscribed
herein. Iniaeepkdange-\Eithdhis embodiment, a pregnant female is administered an effective amount of
345-(2-fluoro-pheny1)[l,2,4]oxadiazol-3-ylkbenzoic WO 2006/110483PCT/US2006/012887 acid or a
pharmaceutically gecepjable salt, S0aLs QEAVEIAIE RSPl SR PRRsER dluaugh the placenta to the

embryo or fetus. In a particule Hod ) ot 3-15=

(2-f|U0r0-[mﬁ3¥1)-[1,2,ﬂ@(ﬁi@ﬁﬁﬂﬁeﬁé&r@@%@iﬁﬁﬁﬁ%ﬁtﬂaﬁ@%@%ﬁ%@@%ﬁ%@ﬁlﬁ salt, solvate or
hydrate thereof is agministered orall FE}oth&gre nant.female, [0036]Diseases or disorders associated

with or arSTBIEIER BYHS S RTACISH BY T TARIFEN P R R B Ol P AR Gbnse.mediated
MRNA deceoinaiuse;sbuhadéntedtiRileddang penstitcdisdssk coancle alratitosrimuoe disease, a

blood disgase, a.collagan diseasardiabelss, AfRHIodeae Al diseass,a pialieratie gisease, a
cardiovascular disease, a puimonary disease, anin amr‘rYa ory disease or-centrai nervou system

disease. [bosvisiaciid heidazadissasésiintsnreiastbpeatmamettiotldyofctreishlentbn include, but
are not ligiiedh Q. MydtipleGRARE NS REORIASIALBRE s 20 b ATVRIOSIS JrHAOpPlyGaRCharidosis

(type I and IIl), congenital adrenal hypoplasia, adenomatous poliposis coli, Von Hippel Landau
Disease, [3fles Syndfoffé SrhAbiErRa R RETRP AN oESIs B PResAls i SiAbrome,
Townes-BreoksiSyod rameagshandofth iy ke epiBannalysissbidlasa, e esyniopren&ieiin-Lowry
Syndrome, aniridia, Charcot-Marija-Tooth Diseasg, myo lar myopathy, X-linked myagtubular

o opatny R RO 0 A e AT AN Qs 3R e fsease,
spinal mu$isedar atdophiy, farhifiakiadenbnizopssoiposis; pynevate!dehfidoganasedefisigney,
phenylke ia [ i lar IS: imer's 6l : chs disease,
et Sy e .
Leri-Weilragsesngrastansiattera N iy irnshicogihtatsasiessagiaisd lsiitdd pstedipmiranstaiientrophy,
atherosclgsasig.aNsioeHkakdeainess. dysiania, Beh) iseast ACULS. iplenRiRepheatpia, Cowden

Disease, Herlitz epidennolysis bullgsa, Wilson Disease, Treacher-Collins Syndrome, pyruvate kinase
deficienc&?@gﬂf@ﬁv,tﬁgffﬁm?%ﬁwméﬁ%@ﬁ@%m&mFé‘ﬁfﬁ\ﬂf’@‘b}é@tﬁ%ons disease,
NiemannRiskBhschsenGaystinfiNmsis o MeaHaddyRINp Mscheafl digaase. Ky sieaes,
ataxia—telgn iectas% J r&gﬁlﬁﬁircholeste{olemiaf retinitis pigmentosa, lysosomal storage disease,
tuberous EcleroSi8, Dchenne MU L B%FrS%Wﬁ Hnd Marfan Syndrome. [0038]In another

em b_odim&ﬂt?ihe gent_aﬁfc mee@@mm@m thel mﬁhi@mgem@ﬁmeﬁedmme mbodasrent, the
autoim m%ﬁn@'&?@%sﬁé@@&%@%‘ 9;@%'&@&%&%&%@ ﬁ%ﬁﬂ %ct}(%ﬁg @Ué&ﬁ?&%t, prevention or

management of a disease associated with a nonsense mutation in a gene in an embryo or feius

who has or is predisposed or susceptible to a disease associated with a nonsense mutation ina
gene, such as those described herein. In accordance with this embodiment, a pregnant female

is administered an effective amount of 3-[5-(2-flucro-phenyl)-[1,2,4loxadiazol-3-yl}-benzoic
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[0039]In another embodiment, the genetic disease is a blood disease. In a preferred embodiment, the
blood disease is hemophilia A, Von Willebrand disease (type 3), ataxiatelangiectasia, b-thalassemia or
kidney stones. H WO 2006/110483PCT/US2006/012887 [0040]In another embodiment, the genetic

disease is a gallagen gisgase. In a embodiment, the collagen disease is o is imperfecta or
cirrhosis. [0041]in another embodiment, the genetic disease is diabetes. [O%%Eélgi;n g@éﬁ%&

embodim ic.di i g Qry. di In referred embodiment, the
inflamr;a’%zg g?ge%@%ﬁi{s%%rsi?? [%)%3?1 %%I%?;l%grgé%rﬁb%}mﬁﬁ %Pagaé}r%é%g gg%eéétlffgogggentral

nervous $ysteiareitetsbe pransepmbiuiment telicehr siiadisiesspstefediveaseolspof 3-[5-
neurodegengrafvgclisgpse. o pRistered- embodimentdag £eniral RERRUS Sysigmdiseage is multiple

sclerosis, muscular dystrophy, Duchenne muscular dystrophy, Alzheimer's disease, Tay Sachs
disease, R ARHRETHAR FOREPES SIHBEIESS NG 1 IROPFBRIBLRIAYSN's disease. [0044]In another

embodimgiiéhe genelicdisease dxoanceisJtctpielérad embbdinanly the sanpeekisofithe head and
neck, eye, sl esoggg us [

kin, mquth,.throa hest, bone, lung, col igmoid, rectum, stomach,
Drostate, B e T e S R A R A P R SHATE: B & Bancer can be
primary orahBtaxtdtio; Caereds dﬁ&;hadecsnﬁd,tamtsi_mmmai@fegww chheerdiandthergaplasias.
[0045]In anqther Rreigied SMARAIRENL INE£ANCET IS ARPAGIAE SN IUMO 5ivascular

disease, a pulmonary disease, an inflammatory disease or central nervous system disease,

106371 Specific genetic diseases within the scope of the methods of the invention
include, but are not limited to, multiple endocrine neoplasia (type 1, 2 and 3), amyloidosis,
mucopolysaccharidosis (type I and 1T), congenital adrenal hypoplasia, adenomatous poliposis
coli, Von Hippel Landau Disease, Menkes Syndrome, hemophilia A, hemophilia B, collagen
VII, Alagille Syndrome, Townes-Brocks Syndrome, thabdoid tumor, epidermolysis bullosa,
Hurler’s Syndrome, Coffin-Lowry Syndrome, aniridia, Charcot-Maria-Tooth Disease,
myotubular myopathy, X-linked myotubular myopathy, X-linked chondrodysplasia, X-linked
agammaglobulinemia, polycystic kidney disease, spinal muscular atrophy, familial
adenomatous poliposis, pyruvate dehydrogenase deficiency, phenylketonuria,
neurcfibromatosis 1, neurofibromatosis 2, Alzheimer’s disease, Tay Sachs disease, Rett
Syndrome, Hermansky-Pudlak Syndrome, ectodermal dysplasia/skin fragility syndrome,
Leri-Weill dyschondrosteosis, rickets, hypophosphataernic, adrenoleukodystrophy, gyrate
atrophy, atherosclerosis, sensorineural deafness, dystonia, Dent Disease, acute intermittent
porphyria, Cowden Disease, Herlitz epidermolysis bullosa, Wilson Disease, Treacher-Collins
Syndrome, pyruvate kinase deficiency, giantism, dwarfism, hypothyroidism,
hyperthyroidism, aging, obesity, Parkinson’s disease, Niemann Pick’s disease C, Cystic
Fibrosis, muscular dystrophy, heart disease, kidney stones, ataxia-telangiectasia, familial
hypercholesterclemia, retinitis pigmentosa, lysosomal storage disease, tuberous sclerosis,
Duchenne Muscular Dystrophy, and Marfan Syndrome.

[DG38] In another embodiment, the genetic disease is an autoimmune disease. Ina
preferred embodiment, the antoimmune disease is rheumatoid arthritis or graft versus host
disease.

[0039] In another embodiment, the genetic disease is a blood disease. In a preferred
embodiment, the blood disease is hemophilia A, Von Willebrand disease (type 3), ataxia-

telangiectasia, b-thalassemia or kidney stones.



#h

suppressor genes (see e.g. Garinis et al. 2002, Hum Gen 111:115-117; Meyers et a/.1998, Proc. Natl.
Acad. Sci. USA, 95: 15587-15591; Kung etal. 2000, Nature Medicine 6(12): 1335-1340, Such tumor
suppressor genes include, but are not limited to, APC, ATM, BRAC1, BRAC2, MSH1, pTEN, Rb,

CDKN2, NF Ly N EabsMiddszand p53. [0046]In a particularly preferred embodigent, e dwaer suppressor
gene is the p53 gene. Nonsense mutations have been identified in the p53 gene and have been

implicateg)fm;@]ancer. %ﬁ‘@@h&%ﬁﬁ&é&%}%@%&@%%@% aens.have kegaddentified (see, €.g.,
Masuda et at, 2000, Tokai J Exp Clin Med. 25(2):69-77; Oh et at, 2000, Mol Cells 10(3):275-80; Li et
al., 200018 IHUES:. tho (4} A%r5 9150 %1d R4S s RBRYHLE PHERGBI Za Zhi 21(2):114-8;
Finkelstejpgat at, 19981:MabBiagm{dk@iddickajiyamiseb at i 928eBis Esophagus. 11(4):279-83;
Kawamurg et at, 1999, Leuk,Res. 23(2):115-26; Radig.et at, 1998 m Pathol,.29(11);1310-6;
Schuyer R H 008, 1MES CIS ) 505 SEE TN daaHie B M 1558 o SURED B065.5;
Fullop et atpft9848, clrReprochiviga. idB8¢2)rid6r? diNinpmaythetiat, 1997, J Dermatol Sci. 14(3):173-8;
Hsieh f'?‘g@é%  Cancef JelhJaabekkR diel o Aud200, Ransterzed ey il ulutomi et at
1995, Nippon Rinsho, 530 0:2/64-8; Frebourg et al., 1995, Am J Hum Genet. 56(3):608-15; Dove et
at, 1995, dxheer Suone oBIBE5BH! Rgaron piEeus 9oBcBKAISERe i 4tBFU8T1a30 18 Grayson et al.,

1994, Ayl Redialr HeoatahQnaRkibeid) B4 LtikeRaNey b Rker 994 akeukamin 8@kide- WO
2006/110483PCT/US2006/012887 9; Mcintyre et at, 1994, 1 Clin Oncol, 12%5):925-30; Horio et at,
1994, OrfBEaHE: G(HIOPS31 IR BRI AT SOBY ol B ANES HERS B3 (2§ DB 818 Favidoff et
al., 1992 ncegene nélyid a3idntlshivka: st hBiethem:BidphyscRes Commun.
177(3):9%%-%; Bge disc#ﬂsure of w icg, are i:h reb iqgco§%qra%teid g%ég;eﬁnaceri@e%\%r entireties).
[0047]In RéHembodimMeAiE N EAALAE T B o Sr8S prevented or managed By administering to a

patient inenéedihengsharaeéfactive dmbeat mﬁhn@ﬁi@é?@ﬂMQMG@WWQ%MZQM_IkpenZOiC
acid or a gharmaceulialastapiabin s baplale ALK rekndlude, Iulare el dinited to,

solid tumor, sarcoma, carcinomas, fiorosarcoma, myxosarcoma, liposarcoma, chondrosarcoma,
osteogerheasarbBnineisatbas ademmglos v rraces sap IR SO Bas pitangiosare birade

lymphangigendeibaliasarsemaicay eaviem andnasathelipmasEwing's tumor, leiomyosarcoma,
rhabdomyosarcoma, colon carcinoma, pancre%tic cancer, breast canqer,zgo‘\éa_ ian cancer, prostate

cancer, si#dflous cellBARIHEHRCHEES CEIAFRIIEMTS RUSHoSAFSRRATH: 88fAnd carcinoma,
sebaceousgianehearsinama, padilatyicarcinaoia, papilidey aderidéartihorasroystadeyrcarcinoma,

medullary, carcj bronchpgenig.c ig]é)m nal cell carcipama, t bil ¢t carcinoma,
chorioca}{é:fﬁ% ﬁ?f;ég%%#%ﬁ,%%m r%sgr?g%carélﬁg?ﬁa%ﬁﬁs' gjmor,’g\ej?t\{ﬁé%aaf\géa%%iénre; fgég%)dular tumor,
lung carcidaia 34t aliuckiiiungy sarpinsrgdnkiddehdarbiriomsand pithistihi s kEitofmblglioma,

astrocytopia, pedslahlasionia GRRIRPRANAISIANAGRERMAMAI, Kanos's sarcoma, pinealoma,

hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, melanoma, neuroblastoma,

retinobladfd, a bloodnartgriaryauaterigrpRbelasaRlichRERNAT SEIRETR SRoDIR B-tell
leukemiagacutrdyserbhiohiastied- aelld euke mindrdte myqloblasticleukersiveaciig prasayalocytic

leukemia, acute monoblastic leukemia, acute erythroleukemic leukemi cute megakaryoblastic
leukemia®tile W@fﬁ?ﬁ@ﬁﬁ%&%&ﬂ?&?&%é%gmgﬁe&%i gF&f%@%]é?%&ﬁé%ﬁr?aﬁ?grentiated
leukemiaechtonim i Telot\tiEdp dkamitsdcRigR)eBATipicytic! eR0C8niidolHaits de(BleliKeflal.or multiple
myeloma, See , Harrjison' inci of Internal,Mediging, E r .at, eds., pp.
491-762 ffg?ﬁ godg % )?HX. o%sg%?ang%ofgﬁlnf Qeaéim%gg’%g%%%%%ﬁ%?ﬁn%éd‘by theory, the
present ité€RtibMeh dinksidsios!in/pd AYSpHcTBidascy Brdl dUsikgiteginehs/fol 998, Dis
345-2fygrasphemdiprlossdiezoliAnkbenzaissacichar k Bhanaceutsaliuasgepiable salt, solvate

or hydrate thereoft that optimize the suppression of premature translation termination and/or

nonsensé-M8dHtadtiwialA Adday 30 -v Erbbes 11644 5PE HUL SRS 18877 plerertene-

embodimeghthe.pansense mediated. BRNGS desalreauls oy, d RepsansRANALALON OEDNA.

00N O a3, PR S AR g Lgaiment Jyevention A0 1 o1
2):107-13; Rall et al., 1996, Pancreas. 12{1):10-7; Fukutomi ef al., 1995, Nippon Rinsho,
53(11):2764-8; Frebourg et al., 1995, Am J Hum Genet. 56(3):608-13; Dove ef al., 1995,
Cancer Surv. 25:335-55; Adamson ef al., 1995, Br J Haematol, 89(1):61-6; Grayson et al.,
1994, Am J Pediatr Hematol Oncol. 16{4):341-7; Lepelley et al,, 1994, Leukemia. 8(8):1342-
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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 avoiding
adverse or unwanted effects, e.g., toxicities or side effects. The preferred route of administration for

the doses angglegingagimens described herein is oral (i.e., ingestion of a:gqlliona GRYeId solution
or a solution with additional active agent, above the saturating concentration of active agent).

[0050] The doses-aaddgsingegimensdescibesfersin aretheught tochegisefuddue to their ability to
achieve maintain a. desirable pla oncentration of the active agent. Without being limited by
theory, ita%js&ﬁtggg.k%tw%l%%@ﬁ{ ahiggﬁaﬁ%ﬁ]%%trgﬁ‘i\éé@%)h%?ahg’d?ﬁé?ﬂﬁfgﬁ?}eﬁﬁgaon of active
agent (suChamthesH Jestiibedhini delctidn &.4) ONEY] fBicekamBlea@ARkodroperiaal. or longer, provides
a beneficial.therapeutic effect to th ient. The doses and dosing regimens described herein are
useful for agtm\?i[r?g dndgrégﬁf}aglun%%%ﬁ%%%gg%gﬁg b as %%%%% ﬁ%gi?i%nncse ot %gffve agent. [0051)In
one embdédsthe invention relates to a method of administering 315-(2-

fluoro-ph%@y@%{l,2,41%@1@;2&!1—1%@&59@1&59&%@&%% gerharmaceulisally 4oaepiable,salt, solvate or

hydrate thereof wherein the active agent is administered to a patient in need thefeof once in a 12 or 24

hour periGd EbE e 57 SthetEHiBauRAShrapkamtrtibi romsieY &f a hisohdderadrhmmdering 3-

[5-(2-fluofo;phenyki-i.R ¥ioxadinad-dkhenzeiccithana pharpaseutically Receptablg.salt, solvate
or hydratﬁ%ther of \{vi&grﬁjin the acth/e,a?%ent IS aigministered to a patjent in need thereof two times in a

12 or 24 KEUFPERSYGTEFERT BSCh BHTHiMs iR ROprFSUBRy CURRRSS BPESHECH 4 hours, in one
embodiment:d2:hours, lindheseantiedidientsothe, activecagentcandeladiinisteredsioraexample, at

meal time a .10053]In another embodiment, the invention relates to a
memod oF S S A
pharmacéuticaliviatie prabie’ sarssieiriopgrae. thebdofybemsipnthcalctiversgentis administered
to a patiep g Beed-tereof Lake e HMEeSJN. Al A2 BRNEREHA-WhSeINGAch Administiation is

preferably separated by about 4-14 hours. In a particular embodiment, the active agent is administered
once in t %ﬁﬁﬁﬁﬁf%ﬂ%@%%&%?ﬁ%ﬁﬂ%ﬁ%@}ﬁ e BoBHInt bRTRIBHBIdIAERAIS Batween doses

include 4pbpifiak; Surbindfhal bafiRaiB.anehddA0ues, \MQ RO ALMSBE GEAIB2HQ6/04288 [0054]In
one emb%dim%nt the dosge of active a‘% nt is .escalaéed throu%hgu%}%tm hpuglﬁeriod. In another
embodiméiit ¢ %ggrel1(5"00r'%u"dC g‘éjsnéaaaﬂr%]ﬁls (B TE GRS ?&?‘g.,l 0 ecif)t}c}ﬂo {bther embodiment, the
first and sébcoindadasenad rimistersd ardiepbtonstanthan® thesthirddosereidahinisteredssceboalated
(e.g., do : ' | [ r peri inistered
accordinlé;t"laflgi%%’e1 0?%%&?&?&&%%?%@2%%%%%%%&%%& ?ﬁﬁ%ﬁgﬁ@%ﬁgﬁﬂgﬁ%ﬁg&ﬁfg %%/ kg or 10
mg/kg). |EkBhastevibedimerduHetietioradgemi o bunmaistere dRVRHINMQIBE, Béiord 8r after) about 10,

15, 30,4560 minkier e RAtSRbRRVRG faofsIR ang smbedinentidaneiastiveamauntof the

active agent is sprinkled on or mixed in food. In another embodiment, the active ag{_ent Is administered
without fOBEPRSERS REHRRIRTIRIG BrERAb RS BBEHTgPleefnRe i Rat WP HIPReERSTC administered the
active ageniaithina30:atinuiasiaiaicbmenlaliapieoxinatBhnbhobladidrlinduikinteiyalatée 9., at -7:00

AM aiter rtl)lrfe?g{)?ass}ﬁé éggelgll%,aalcétel é‘fa?&%ye o(gﬁ{c_lza:lﬂc%g}hi{l, gg%le‘tcra %Jgr%%&'stic leukemia, acute
erythroleukemic leukemia, acute megakaryoblastic leukemia, acute myelomonocytic
leukemia, acute nonlymphocyetic leukemia, acute undifferentiated leukemia, chronic
myelocytic leukemia, chronic lymphocytic leukemia, hairy cell leukemia, or multiple
myeloma. See e.g., Harrison's Principles of Internal Medicine, Bugene Braunwald ef al.,
eds., pp. 491-762 (15th ed. 2001).

4.3 Doses and Dosing Regimens

[6648] Without being limited by theory, the present invention encompasses, in part,
specific doses and dosing regimens for 3-[5-(2-fluoro-phenyl}-{1,2,4}oxadiazol-3-yi}-benzoic
acid or a pharmaceutically acceptable salt, solvate or hydrate thereof that optimize the

suppression of premature translation termination and/or nonsense~-mediated mRNA. decay. In
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[0056]In yet another embodiment, the invention relates to the administration of 345-
(2-fluoro-pheny1)41,2,4]oxadiazol-3-y11-benzoic acid or a pharmaceutically acceptable salt, solvate or
hydrate thereof in single or divided (e.qg., three times in a 24 hour period) doses between 0.1 mg/kg

and 500 mg/ig, dama/kaand 250 mg/kg, 1 mg/kg and 150 mg/kg, 1 mg/kgkgcnq 190, élég,} 1 mg/kg
and 50 mg/kg, 1 mg/kg and 25 mg/kg, 1 mg/kg and 10 mg/kg or 2 mg/kg and % mg i(g to a patent in

need thergpfelaia pasisdnnamndipanh el thariphendytl it iexadiazalsgsykbenzoic acid or
a pharmaceutically acceptable salt, solvate or hydrate thereof is administered in a dose of about 2-6
mg/kg, abBHEES Jabout 6-10 mg/kg, about 8-12 mg/kg, about 12-16 mg/kg or about 18-22

mg/kg. Infageticular enneemivaphisiB4Ss (- Thicra-phrahcbldAd exadiangeld pikhaenzpisacid or a
pharmaceuticall ac%eP ble salt, solvate or hf/dr te thereof is adm,inist$red in a dose of about 4
; G

mg/kg, abStFHGIRG ADBrE MY aBaE APPSRk G P SBBF 2 BHARG In another
embodimentuianydoselof the S45e(Rfdioral phkHyl J4ds2 4] oxagiazol {Beyddf -beidz oidatid 6r a
pharmaceuti I I r hyd escribed in.the preceding embodiment is
administe%}%%%éég%? r%gésa#} %%%GE%% %%éegrtlg(f . %Ug%h%?n%tﬁlgg ee%rfl%g%inrfg%ﬁr&%rﬂa:%g%%gﬁ%relates to
continuousriaisEiwmErethcaloss: andl depinp beaiyeys desariksdbisaoligoyallbenzeistuicdtr a
pharmaceyfigally aceapiakle. sk éoi\é%ﬁ%tﬁfnh)&ﬁﬁaatgdmgﬁﬁp5&@@@%@@%@%‘%@léefﬁr@tﬂ%“ent in need
thereof for a certain period of time (e.g., 5, 7, 10, 14, 20, 24, 28, 60 or 120 days or more). In one
embodimEMCtRBRR 368 1€8ntinuously administered three times per 24 hour period. In another

embodimpasdhe activeragentds adnnisieregd eentintpusbudailynueckivumonthly @esgarly. WO

2006/11048 RC'I.;j/hl 2%%%912887 In a specif ent, the active agent is continuously

: ic embodi A \
administered thra th S5 Sar 5 RSP Bt %iaafg%%@ 15‘38?%8 ‘f%‘f’ﬁ’@;ﬁ?ﬁf’ﬁﬁg&ﬁ%ﬁ’/ﬁagﬁ% about 8
mg/ kg . foﬁﬂﬁbeuv&@é_hgﬁmbmw anorenss. %Erﬂmaglﬁdlﬁa erhbotiment thinadtire ageatiisigontinuously
administead dipames ARl At AR ReHRtk ALaases AA0RL. Mgl aRQul, £, ek and about 14
mg/kg for days, weeks, mon?hs or years. In a specitfic embodiment, the active agent is continuously

administdfegrpreritimed e retelpponser.ardvisss obalsdisiaohergicytialssseo theiaierid about 20
mg/kg fortays wesks senths, oryaars:Inisarh-24.naunpariogb thah iba.artive Agerljsgdministered, it

is preferably administered three times at approximately 6-, 6, and 12- hour intervals (e.g., at -7:00 AM
after breaRfAsSTERY BAP RRER EARITIHAHORE 9L 887 BRFEHLr supper). Continuous therapy is preferably
used for gise3r¢atment Ipkerentivodan sagnag ementef Clysiicdibiasinand Jauchrane Mugcylar
Dystrophy,. [0058]Tr nt.periods fo urse,of therapy can span,one week, two weeks, three
weeks, fO}liJuI‘LV{I%Q g?ﬁjg?\ﬁ?’éélgsfaé%z v?sé'élilﬁ s%ee%%l?/vaé’é g ?éi%%nvi\%g g rilri%%%eﬁﬁ%\{ = %\’/eeks, eleven
weeks, twelvetnvedksirthirtbernafedkseiotrteati weeks| foutmuontbsdfive paimhispsizehitrthst seven
months, gight.months, Qmm%glggiten months, eleven months, one year, two years, three years, four
years, five years or longer. The treatment periods can be interrupted by periods of rest which can span

a day, ond@¥Weék, two Wearahgireakodirentche Weekiorivlarsdrs Sithodakadsapisieverks, eight
weeks, nUE%WQ&K&;—%W@%@%V@B&%@E?M@%i&’%@i@m@Hﬁéﬁh‘ét%ﬁlﬁéaf%&@%ﬂa%eks’ four

months, five months, six months, seven months, eight months, nine months, ten months, eleven
months, S SRREIR05 Peliple st adisrery the e 8RS ALIPIgaGE R gdhiatemizistions can be
made by thaeskilkedimdhemart feog 2 Aty sieird) . J00RH] lenahpaktitularembidimanibireatment is
continuous for ays, fol by no treatment for 14 s, followed by continuous treatment for an
additional 14 3@1&?583{% %bnug %gr%v‘gga}lr}r{?éhrtot‘ﬁeee c?)s?é iél?\?létrllg l?%é ﬁlésth%lmé%%sgn%n%ﬁ%%%%’f%r%atment is

greater thaaivhageivemndringnihe firet 1 Bdasmnplerentmentings wicioas miticgse xadnplepea,. patient in
need theyggkis adminigfered;ires doses.of ﬁa‘é‘%@éﬁ%ﬂ&(%@ﬁ@?%%ﬂe@hﬂ@&é%ﬂ%ﬂ!é %@gﬁnzoic acid

or a pharmaceutically acceptable salt, solvate or hydrate thereof (e.g., 4 m 4 mg nd 8 mg/kg)

in a 24 hbufpEreerrekay Rddihainrediarrl-Jondwerpip 12idiay s Mitpacaisetenccrmiohied by

administrationdf i eeiesas Af-3dr-(dhthenionahenyvd Mdn? dloxagintokd ik banzain aeid or a
pharmac&l%g%%l%%cceptable salt, solvate or hydrate thereof (e.g., 10 mg/kg, 10 mg/kg and 20 mg/kg)
r

ina24h OHAT FURitio AT ARTRAIRShS G FH6B A RIARS RIm BEURRRE, treatment is
continuoespfen28 BayscViol 200613.1 048 IRGHIISZ0061 012887 {0061 lnpeertainiembadisients,

'[5'(2'ﬂu8{1%' metgglgﬁgt%i@?é%gé%%ig_éi%e%ﬁ%%?lza%ﬁ: once in the evening, Preferred intervals
between doses include 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 and 14 hours.
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acid or a pharmaceutically acceptable salt, solvate or hydrate thereof is administered according to the
doses and dosing schedules described herein in combination with a second active agent (e.g.,
simultaneously or sequentially). In particular embodiments, 34542-

fluoro-phenydd Lodsdkexadiazol-3-yl]-benzoic acid or a pharmaceutically agggptakls;sMbssolvate or
hydrate thereof is administered according to the doses and dosing schedules descrihed herein in
combinatigiayth an amingglcasiderancaricasierrisAPaRSTeRNS SNZYE ARNHRISHG, Jgsulin, a
hypoglycemic agent, ann omega-3 fatty acid, a chemotherapeutic agent, or an enzyme replacement
therapy. 'ﬂ?@%%rfﬂ‘u@ﬁ ({s]aRs) ?ﬂé‘rkeé‘éfha %ea08 e Heredpicatcdati 4r @ gloskledyubdenal,

rectal), pasesttesadinisdiencyisdfiramiariatonirams serials SehtulanequsHakadena Ohrd
interaperitpneal) or infrathecal. In cerfain emhgdiments, . A _ 0
345-(2-f|u%%?%‘*‘:séfé%%-fi‘?ﬂf BXal pl%ezoﬁ‘?ﬁyﬂ{%%k@c@cﬁ BHE AR P lEep A5 Bart, solvate
or hydrate: Hebeof isackiniristérsui sicedrding - toithe dosésranid dosing sekeddles tieiseribed herein in
combinatign with, radiation therapy, [0082114 willhe t the amounts of active agent
administe%%t to a patient in n%'e%.d;’ therg/?)%é?g){ gjrq %a%ygg%gglﬁg%gtﬁe%a%%% %%o%égﬁlee%éiagl weight of the

patient in #lidstrssditsdaiidstrgetwathin G thecfatenepopakaisn fh Husidh te. &) minitesmales, white
females, peigancAmatisaripales, Aticandumesisan iapales Asian halss Lubdsianfemales, including

adults and ctéijﬂren). 4.4Plasma Concentrations [0063]In one embodiment, the invention relates to a
method of FHEHHESIAT G A TaErRio0on dartaiih SR mRoth BT G HERRTI D ABRHESHI-3-yIkbenzoic

acid or a phawnaageudtically acceptable salt, solvate or hydrate thereof of greater than: about 0.1 jig/ml,

about 0.5 , about 2 ug/ml,.about 5. ug/ml, about 10 jig/ml, about 20 jig/ml, about 25 jig/ml, about
20 o), SBSEL 50 i SHBU TR G BE TSI ut 200 §TAT b 80 ER o

about _SQOYEigﬁhﬁﬁE_i&gafpmiéﬁnﬁﬁ m.tiihemm@lanﬁ@@.ﬁ,@pﬂzﬁmwlﬁ%,@, 8dl 2ncd hoareator longer,
comprising gaminiEiRrRg Aneliaelive amauss of flk(:luprophanviib ot Alakedigggh3 il benzoic

acid or a pharmaceutically acceptable salt, solvate or hyt_ira*[e thereof to a patient in need thereof. In a
particulari8ff§ddiment ebairiiswatodimBrathe éyestion relates to the administration of 3-[5-

315-(2' flugrarphenytadt; ﬂjgxwma:zus@feé%@ﬁt%%% MWOZR0R1098363(19182006/012887

pharmaceu#ically cceptable salt, solvate or hydrate thereof in plasma can be measured, for example,
by high p&? H?Fﬁgﬁa@é’%&fﬁ&hgﬁ?mwgpﬂﬂﬂéﬂff%@@ﬁﬂ HES IR S hBERFEM) fRsShvention
relates totetmedhddl ahgiairiadniog aglasmangdocentraidmeke, 1 mg/ke and 150 mg/kg, 1
345-(2-fluaro-phenyh4l.2 4loxadiazol-3-y11-benzoic acid or armaceutically acceptable salt,
solvate or %a%at%é@e%ggﬁggé%%%gﬁréﬁ%ﬂ%our%lg/gé %% r%?érrl /%%’uk] ?%gﬁ*naf g%g@&%o pg/ml
in a patient ?omaﬂsteasﬁgllﬁoug&gz@ B1818,id a8, 1551608, 112 geitHeursiboiomget, Thir@rising
administegingapilsntiue.amauntob Bt dipoppenithadlasadiganduihaporc acd of a

pharmaceutically accéptable salt, solvaté or hydrate thereof to a patient in ne ereof one, two or

three tim&8!pae dajieirae Barerd &t alpinisimreisscdos of abxutiR-Oxalkeabenbsd Fekm). In a
particularsgmiedimentihepsnnistaianisesal 100651ma padisdar embediment, g patient's plasma

level of 345-(2-fluoro-pheny1)- [1,2,4]oxadiazol-3-ylkbenzoic acid or a pharmaceutically acceptable
salt, soN ALY AP By 1A GBS L CB GUIFRL TP KOS LS 2 5, 3. 3.5, 4,
4.5, 5, 6, ghaltdarddchbiyrs oriabiesably satimiaisttatibnoft ihecddt véagenteién i ar dhebeutimes per

day to a patient in_need.thergeof In angther,embodiment atient's plasma level o
345-(2-f|E%%%%’n%%ﬂ%fﬂfc@x%cﬁ%% %%{lﬁ%n%g%{g@ig%a( ’ Shg?ﬁagcggzﬂc%ﬁf} Egjcoéiep’ztoag}%/lé%lt, solvate
or hydraténtpeptist irhafhmaetib dbiedassel disobt! 2-@oftwareepbbandi-10 hélmidoreal-leridt about 2, 2.5, 3,
3.5, 4, 458, 8 8eik%Ph APRUESAIIANOST BoMER Ry R iRNation ol dhe aciiv aggpt one, two or

three times per day to a patient in need thereof. In a particular emibodiment, a patient's plasma level of
345-(2-flUBFESHHERrERedianb eayisistnl Hans Smeidn rhsmantredutically acceptable salt,
solvate ofgmyrnate therpphistmieisioenaho ve-ahpiitd RaARY doEAleast AbeM g whereh 3.5, 4, 4.5,

5, 6, 8, 12_0r_24 hours or longe administration of the active agent one, twq or three times per day
o pati A HESE AL Vi HETCLTER ke SURHEHE T S AT Date B P aent
Population$.|6666{Par tiydiatephtient popitdtibne aikichythesmetiratis aneichopeditionswfihe

period of time (e.g., 5, 7, 10, 14, 20, 24, 28, 60 or 120 days or more). In one embodiment, the

active agent is continuously administered three times per 24 hour period. In another

embodiment, the active agent is administered continuously daily, weekly, monthly or yearly.
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present invention are useful for include adults and children who have or are susceptible to having
(e.g., due to environmental or genetic factors) a disease associated with a nonsense mutation, such as
those described herein. [0067]In one embodiment, it has been determined through pre-screening that

the patient oggyralativaaithe patient has a nonsense mutation (i.e., UAA, LGAsQhddfGls WO
2006/110483PCT/US2006/012887 4.6Pharmaceutical Compositions and Unit Dosage Formulations

[0068]Phgimaceyticahoqmpositions and single unibaosreeiosmS CoRIRAIRE3:Res per 24
(2-fluoro-pheny1)-[1,2,4]oxadiazol-3-yll-benzoic acid or a pharmaceutically acceptable salt, solvate or

hydrate tREHEEFERS AitP S ARRL<ET B 4P A Eritiérce AR Aa04H &94aEE Ry BrtReshvention may

be suitablgdemelysatcosal Gnehitagbodilingakoacial sreeatdl AasalOiwpgmabieeRdrenteral
(including,subcutaneous, jntramuscular, bolus.injection, intragrterial, or.intravenous) admijnistration.
? %4 AJ a? % R foaf? &g}?g

Preferre E‘?)rﬁ% Hsgétical %%B%%ﬂlonsdgsneé %lr?g%uanﬁlgosgaﬁ Yo i%“%/ii%ggﬁila e'tor
administréticly[0068ks ornatesthodiarent; thesphfcrmabedticatic dm posittonzisiai solidioraludgsage form.

in one enjiagient:hekharmass ticab comgs Han e iayidraldoraos o i gpartigular

embodiment, present invention provides doses, unit dosage formulat and pharma

compositisiRerEk BA5-(2:fubiksish syibEo Wrskadiceash 34 Ipiyarizetd Heier aBfarmaceutically
acceptable salts salaIREFRY Arate RaRef inipialibigavailabie. Advaniagen el el administration can

include ease of administration, higher patient compliance with the dosing regimen, clinical efficacy,
fewer cor%%‘ﬁ%ﬁﬁﬁﬁégssqﬁwwgé%%tél alfer saldtdral Q0K /o el 761l Lrb R EritEdiment,
the inventigieelatesdtnupiisdbsags fopmdationsdhaieanprse-hehyperabioutdomganctabout 1400
mg, abou{tg#éS m%%nd abo%{ %’00;9 mgz,r‘ibqu 250 r[[g nd about 1000 mg, or about 500 mg and about
1000 mg YI%“Z 1415 los-?ﬁﬁe 3‘}5 s fT Aj5kadazdr ’f/ benzoic acid or a pharmaceutically
acceptab{@®#l}, solvatd'weatwychiaperihdsdof inomecaribediment; tperumit dosdg évformakstion comprises
S1>-@fupro:phepy il dloadiaahd dhenaaican erachamansilcallaraapiagle salt
solvate or hydrate thereof and one or more carriers or excipients suitable for suspension in a

pharmacetRekalisierseeprebie suwentesls. ieese wirksafeurisenstedkndorr sptifcBYapple sauce,

baby food-enhaby-formua) RabeiteHOREH maneharLMRM ent Aiadrvensien selates to unit
dosage formulations that comprise 35 mg, 50 mg, 70 mg, 100 mg, 1?%% mg, 140 mg, 175 mg, 200 mg,

250 mg, 986 YAl $50 YRaSsBBahY B0 MY 00 MG, Y86 g o180 iy GFIae g can
345-(2-fluy arphepl) bjlpitaxadiazokBrikhenzaicatid, ona peaimaceuitallyhacceptable salt,

solvate of hydrate thereof Preferied upit dasaqe formulalions eomprise aboyt 125,410, gyt 250 or
about 106%'%% %%?é’-@yﬁuorb- Xheny{%f-’[i,‘é,5111oxa(‘“:'1’iaz%?r-§7yy -penzoic acid or a pharmaceutically
acceptabiecshl, tsolivatevorkisy thiate:theceld, Ifvane e msddifentrgrshsnfidosage fosmuaids.comprises
3'[5'(2'ﬂ'-§8{;%}PH%H%352 'Qgﬁt%%%ﬂ&' ﬂﬁ%}ﬁ@ﬂhﬁ%ﬁ%ﬂ&i&{ Qfeéeﬂt}ﬂﬁmﬂ%edﬁécﬁé% tWo years,

three years, four years, five years or longer. Such determinations can be made by one skilled

in the art (e.g., a physician).

[6059] In a particular embodiment, ireatment is continuous for 14 days, followed by

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

administered three doses of 3-[5-(2-fluore-phenyl)-[1,2,4]oxadiazol-3-y1}-benzoic acid or a

pharmaceutically acceptable salt, solvate or hydrate thereof (e.g., 4 mg/kg, 4 mg/kg and 8

mg/kg) in a 24 hour period for 14 continuous days, followed by 14 days without treatment,

followed by administration of three doses of 3-[5~(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-

benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof (e.g., 10 mg/kg,

10 mg/kg and 20 mg/kg) in a 24 hour period for an additional 14 continuous days.

{0060} In another embodiment, treatment is continuous for 28 days.
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WO 2006/110483PCT/US2006/012887 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. Preferred unit
dosage formylations, arg powders and sachets. [0072]While it is recomme ﬁgﬂyte 19 Zlélé]j,t dosage
formulations described herein are stored at between about 2C to about 8C, the unit dosage

formulati n be st ture:f s, pripr.to re titution. In one

em bodimﬁﬁconstitﬁgg%%{g%%%ﬁ%lgofga%e?}%gr}rg[ﬁgﬁ%guﬁaé??i@?%- &E‘E%rgo{j"gﬁ&'gi‘j’?‘}“‘

[1,2,4]oxa%ﬁ’éiﬂ%?§lﬂéﬁ?r?fﬁﬁcgéﬁﬂa6?eﬁﬁh5r?ﬁ Yiealy hreeiedbrecedlis sbmaistortydrate thereof is

carried ouichy:thepagdition gfabeuickihpdeiateldiectly HaraPotle L ORIIBINGth & second
345-(2-fluorg-pheny41,2,4]o adlazoI-S%l]-benz%amd or a pharmaceutically acceptable salt,

solvate o Ry dr &R th &feor To dU AR S S B ea PO R o A BTSSR RO R ERE t3thVdTume of
suspensidiudephei0d higdinit-dosate-fdirelationafi 345 (2o pheny Bceptable salt,

[1,2,4]oxadiazol-3- ic acid ar.a pharmaceutically acceptable salt, solvate ar hydrate thereof,
about 20%%%%/%%{ r |_s% eer Qﬁ?%%%ﬁ?%% e gﬁfgrcﬁcl)n éPn%ﬁegB‘)S% anc%osmg ch@%u%
345-(2-fludrespiven pEian 2roxairxol-illikknenroiczhcidsoieaphatinateutiballysaceeptable salt, solvate
or yciate heieotinachieye. & cancerian ol ahau5e LI b aialuglume of suspension

Immediately after water is added, the bottle’is capped and shaken gently by hand for at least about 30
seconds (O HBAIEGEREDHARGERSBAE SHEPRRMBlCampRUGR thE. rdbe nstunsdrdirpefigion may remain in

the originadqlastisthetiigclarcyn te 2gbavesbeioedndestiondtisrecommendag has the drug be taken

F

shortly after reconstitution. If tbler,e is a delay of more than about 15 minutes between reconstitution

and dosing A& P o HirfEHTEa AT SR Sstansate dREFCEHGE AT B WERERSAETeast about 30
seconds. iittisthecaiminendeihthabtiknsaspension e adrplusieret Hirstiviresn shajaasie i the entire

unit dosa i e inistered, it js further recommended that.the bottle be rinsed once with
water an(g tgﬁgg) Irr%gsgé\%gtagr éE' %ri;i estec ‘%%Heans&L{Ll}feS(%Lva en(c))rpg\gvr %er%efg? i Ctl)e n&ﬂ%;eigf a partial amount
of the unittfesdige foikvidassbenddinsinsteteinics doonibrdsitingeicanisnssod toibbraiintloe appropriate
dose. [00 ipgle unit dosage forms of the invention suitable for oral administration to a patient
include, but are not limited to: sachets; cachets; tablets; caplets; capsules, such as soft elastic gelatin
capsulesit¥ehes; l0zdhgad: Ruisparsrsers Pehibe rmetishestivagcabsdginisions nenatisgt
SUSPeNSigN el theAAYRRLE WA R-SHEAS Bl SUSPRRISNE) WIS RS (Badenilin-water
emulsions, or a water-in-oil liquid emulsion); and elixirs. Jn one embodiment, the invention relates to a
colloid soﬂ?ﬁ%th(%roﬁ% Tt ifﬁe}ﬁ%lﬂg SREEAUEP e8I RSP E BUSHEOBRITD 8 agent,
above thésatlsmatiny contentratanmdlhe sefidnd: dtherivayimawhichispesifiesdosagefanmses,
encompaﬁﬁﬁgi%%ﬁﬂg\égat&%ﬁ E(%Jn jary from one another will be readily apparent to those skilled in
the art. See, e.g., Remington's Phafmaceutical Sciences, 18th ed., Mack Publishing, Easton PA
(1990). [0074]This invention further encompasses anhydrous pharmaceutical compositions and
dosage forms cOMpriskdSuB~2REEHERREAY()-[1,2,4]oxadiazol-3-y1]-benzoic acid or a
pharmaceutically acceptable salt, solvate, or hydrate thereof, Anhydrous pharmaceutical compositions
and dosa%ég@ms' of tf?rel nven |{5%§§Igﬁ Eetgperler%)(lgflelg %Is'?nagegrﬁ f} r(%%‘g %JP oW MoIs ﬁgea’é%%%%ing

ingredientgngaatiaiipreistife(erilonrnuhsiaity- Cohdivendiafad2siTlypivabisratidasage forms of the
nvention g eRAIeEh b ammnna b e Aslive Agiedie ) Pan Al A dmixtys Wit least one

carrier or excipient according to conventional phafmaceutica pounding tec nlqueggg(éipients can
take a wideovbfidtyhibrahs depesitihglorittic dimh ebpie busgion. desireldfpe/admibistrafion. For
example, ipi i f } iqui dgs rms include are not limited
to, Water,p%%%%%ﬁzwa?g)@é%bﬁzggg rg %&%@&igf@%ﬁ%ﬁ%@ % ergclé r%/% ﬁe%,& a#r%ﬁgléloring
agents. B3xampies M/M@piﬁrﬁgfﬂmmmwmgbﬁ@ otatuibsbge fodvis felys, powleissiablets,
sachets, @Bﬁﬁlﬁﬁo&@%ﬁlﬁﬂlgﬁ) éﬂﬁ#td 'l»‘%‘%H?%ﬁ%céggr&%ﬁn?%@é‘g%a@ﬁ&'CE‘/Sta'"”e

AlemBYbAls;
cellulose, diluents, granulating ‘agents, JI[u lr%carﬁté?%%ln ers, and disintegrating nts. [J6876]Particularly

preferredPipiyHodagéiormifetiopy Arecpenieierifommuivoms cotinstzingrepidtfe stlieselvmant of the
active agepi:uRigRa67 &4 kIR RnIeconstitliian in ARhamacertically.aceapiaklg-salvaph (e-9., water,

milk, a carbpnated beyerage, juice, apple sauce, baby food or baby formula) and subsequent oral
administr%\rﬁg Xitks féﬂ&%ﬁ?'ﬁﬂ%ﬂ%ﬁéﬂﬁ%@ﬁ& 12ah ORI EASiA Ghe or more carriers or
excipients in combination with the active agent. In another embodiment, the powder can be stored in a
sealed container prior to administration or reconstitution. In yet another embodiment, the powder can
be encapsulated (e.g., in a gelatin capsule).
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[0077]Liquid preparations for oral administration may take the form of, for example, solutions, syrups
or suspensions, or they may be presented as a dry product (e.g., powder or granule) for constitution
with water or other suitable vehicle before use. Such liquid preparations may be prepared by

conventionalymeans with.pharmaceutically acceptable additives such as s In ents (e.g.,
sorbitol syrup, cellulose derivatives or hydrogenated edible fats); emuIsifyilfilj;cp{a%}(égrii?%96 é%??%ecithin or

acacia); nofAMEAHSISNIEIRB (B0 ArBRGL Ol %ﬁﬁ%@g@m‘%ﬁé‘ t@%%%ﬁ&gg%@g%%@%gd ggaetable

oils); and preservatives “(e.g., methyl or propyl-p roxybenzoates or so Thé preparations

may also 5B JUHEckasiammsRng sl chimraeeresERhg§ agents as appropriate.
[0078]Exaiep of excipignteihalcanubecHserkineolisharaldesaoe foms ofthe:inyention include, but

are not limited to, binders, fillers, disintegrants, and lubricants. Binders suitable for usein

pharmaceﬂﬁ‘ii"&?é@ﬁfﬁ&?ﬁ%%%ﬁédEéé%‘é%é"’f%ﬂ’h@%%t@ﬁ%%@f%’"ﬁ%@ﬁ?’rlﬁt@%ﬁ%éﬂﬁi Saffch, potato

starch, or githesslarches; galatinbRairalandssyiihetis.oumns-suenRmecacia/ sodiumbaldinate, alginic
acid, other alginates, powdered tragacanth,gfuar gum, cellulose and its derivatives )%e. ., ethyl

cellulose, BEIRIGE AR it U S AR et Ryt edal b et isri i A Gt #Pel Bokymathyl- &lfufose),
polyvinyl gygdidione; meibiylscelidose, piergelaiinidadstanchs by draxpronybngthys gglivlose, (e.g.,

Nos. 2208, 2906, 2910),.microcrystalline cellulose, and mixtyres thereof. [0079]Preferred excipients
include Li e‘é"s%é’(P}“F}}?;ﬁ Erlgf% %%%é%ﬁ%@é%&ﬁn%&, %?f%%?%&éﬁ@&p%%ﬁﬁgﬁéﬁchoI 3350
and Lutrokgrvaticro IBART potoclitter AgiEpawder)) (e disinteyg rant {crbspaitdene), dabaodsil,
Carbopol Q IG:AcI g?dg? e[-gxejpient [ .cellulose, vanilla flavor, magnesium
stearate (%%)nr%ég%%éx)f%ﬁ‘n%%ol oi é%b’sﬁljgé. O%%g]%ga%%%{g%%y %ﬁ%’rsﬁg&iﬁa e é)afrﬁél%j?ﬁg { gng
pharmacdtifiédrssifpsstionsahd solid dosage foiins disclosed herein include, but are not limited to,

lactose, taipgegicium cathonate (Bdentanes of ﬁ@i@ﬂ%blﬁ&iﬁ%@@f@'ﬁ%%Uﬂmgéﬁféghﬁﬂfed

cellulose, dextrates, kaolin, mannitol, silicic acid, sorbitol, starch, pre-%}(t-:‘latlnlzed star mixtures

thereof THh&binGERGrFMer W PEIFRLCEIT CA P RIBSHUIR DY aresroifisitisdiseanEragant in from

about 50 tacahrut 9Rweipbl Reienieline pharmaceisahsamposiion oxsdosagesfgng, [@Ag1]Suitable
forms of microcrystalline cellulgse include, bu%are not limited to, the materials sold as
AVICEL PR RE: RICET PHIBTATICE RS ACE L2808 CREHHBIE RETPI L
Corporatipatidsmiericed Miseoselbadsiher AvicelSales, Mate's plaaka RAY] and-fsixtufesibhereof A

AICEL RO S AP S B T B oS A P ST B S AVICEL PHO3TM
and Starchyd&00thMeEsExampiesd hetfoliiowingieX agipleb ateoffdred/oy Wwayidbilustatidny and not
Iimitation,z_Ss 3,3.5,4,4.5,5,6, 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-yll-benzoic acid or a

pharmaceutically acceptable salt, solvate or hydrate thereof is maintained above about 10

ug/ml for at least about 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 8, 12 or 24 hours or longer by

administration of the active agent one, two or three times per day to a paﬁent in need thereof,

In a particular embodiment, the administration is oral.

4.5  Patient Populations
[0066] Particular patient populations which the methods and compositions of the

present invention are useful for include adults aud children who have or are susceptible to
having {e.g., due to environmental or genetic factors) a disease associated with a nonsense
mutation, such as those described herein.

[6067] In one embodiment, it has been determined through pre-screening that the

patient or a relative of the patient has a nonsense mutation (i.e., UAA, UGA, or UAG).

15



o

WO 2006/110483PCT/1JS2006/012887 5.1Example 1: Preparation of
3-15-(2-Fluoro-phenyl)-f1,2,41o0xadiazol-3-y11- benzoic acid [0082]To a solution of 3-Cyanobenzoic
acid (44.14g, 300namol) in DMF (0.6 L) was added 1C2CO3 (62.19g, 450mrnol) and then stirred for

30 mm at roqgnt re. To the suspension was added methyl iodide ol) over 20
QLIS EFARY 52 iaem 178
e

min, and the reaction mixture was stirred further 4h at room temperature. reaction mixture was

poured to 1.2L of jce waterand stised #0300t dNepr eiplaiSrwas iligrsd off. The white cake

was dissolved in methanol (70 mL), and then re-precipitated in cold water. The desired product was
obtained gEasivhite poRigemaitudOdcyield3Bgs 98Ysipplitydly ddSitBbrink MR G13) 68.85

(2H), 828 8.02 (1H), 3H). [0 a solution. of 3-Cyanaobenzoic acid methyl ester (50g,
510 ol B 1 e e A LR A Py A A L LB R a roon
temperatgrévaiherfegbtisrtimigtiraaasostived fosstdbatilOt Cuatieh thédohdnrisinmees fermsved under
reduced RIESSUESTHe Yy BICUE WSS '%?,'Mé@a??@z@wﬁ‘i%%@%@éﬁ@ﬁ?b@%ﬂ Lo¥i4) Aadithen
concentrated again. The désired ester (61g, quan yield) was obtained as a white powder v_\/lfh 98%
purity (LCYURASIHLRIVIR Feipres 13y Bod i cHPRuaIpa y& g eqsiay, bl Wenigiopipadyislg2 (3H).
[0084]To & sehdien-at Baidkdimocarhamiaidaxhinhenzois asidnaivasiesB@gy:310 mmol) in
anhydrous THF (200 mL) was added djisopropylethylamine (75 mL, 434 rnmol) at 5 C, and then to the
mixture Wes St W-ﬁf?o%‘ﬁ‘g?% Vit ?f%%}?%ﬁ?lﬂ’ﬁ_ 403 mrnol) over 20 min. The reaction mixture
was stirref#dodih at rooiin tempeleititeciheprecipiate:ias dilerediothaind thidilirstéasas concentrated

under redyced prosure The [esidue was disselved n sthylacetate, (400 mi) and then washed with
water (200 ML X 2. The Solvent was feimoved under reduced pressire and the desired product was

crystallizeshitics iy cwtbylivetdt iestxame toyipievites deste doptodeet(Stgrgadenselt as a white
solid. 1H-NMR (CD¢18) 8818 da B3, 2. 882 o §-£2 )4 )@a%liéébklsgyﬁ-zoéﬁ'z&c[0085]44g

of 3-(N-2-Fluorobenzoylcarbamimidoyl)-benzoic acid methyl ester in toluene (500 mL) was refluxed

for 4h at 296 o aShgDRSHIK assassattnte feie ook At bared arralydtisareitabiesh. The white
precipitatg wagdilies o¢ sl aachihadilsateowas MR 2R06HAMBINGTIY $2006/012887

compliance with the dosing regimen, clinical efficacy, fewer complications, shorter hospital
stays, and overall cost savings.

[0676] 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-flucro-phenyl)-
[1,2,4Joxadiazol-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.

16071} 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)-
[1.2,4Toxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof, Preferred unit dosage formulations comprise about 125 mg, about 250 or 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)-[1,2,4loxadiazol-3-yl}-benzoic acid or a pharmaceutically
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concentrated, crystallized again in toluene. The desired oxadiazole (389, 92% yield) was obtained as a
white solid with 99% purity (LC/UV). 11-1-NMR (CDC13) 5 8.91 (1H), 8.38 (1H), 8.15 (2H), 7.62 (2H),

# 7.35 (2H), 3.95 (31-1). [0086]To a solution of 345-(2-Fluoro-pheny1)41,2,4]Joxadiazol-3-ylkbenzoic acid

methyl ester (38,4 m§30l) in THF (40 mL) was added 1.5M aqueous Naé%lilf%%gg iliggg./mmol). The
and t

reaction mixture was refluxed for 2h at 100 C. The organic solvent was remove e aqueous

solution was. il MtoNAtE 50 Ak BBRPSR:aidifios Hlb-ARUEN S ROk Fhe wbiterprecipitate

was filtered off and the white cake was washed with cold water and then dried using lyophilizer. The

desired atfaPEREE" B9 YRmIcFHL GNP RYE SRR wadrlRnrelsFaReTEeIUV). Melting point

242 C; IR8300Q0, (Arematisl CAtke LB, (650dr bibl-NMR 1D or D MED). 38:3E(dd1)ni8 JB42H), 8.08 (1H),
7.88 (2H) 7.5@ %% 13C-NMR %D S0) 5172.71, 167.38, 166.48, 161.25, 135.80, 132.24, 131.79,
131.79, 19T0HPYE §F° F96%T B985 48, 117.38, 111.70; 19F-NMR (D6-DMS0) 109.7.
[0087]Phéxiateuticalladckepiabtesalte -8 kha(2kF lust dphenydidt] 2 bloxddiazsld Beydit-benzoic

acid can red. usi own. e illed. i ' be

pre pared%e'c; %ﬁ%@vé%f%%gg%%%? r? %?%{%é%ﬁg’—'olgﬂgggo%% k?%%%%%f%%%gg@o %yg% f%%g%gic acid
methyl esEa{3sgpepivmchriADPRIE {400t ox i Taekist tItBM dguesusnkedineploo mL, 144 mmol).
The reactignAixHIeWas %ﬁ%%%ﬁ’! c?déa%%%@@n@&aﬁ@@&f RieseivebipNasyfemoved under reduced

pressure and the aguequs solution was stirred 2 h at 5 C. The white_precipitate was filtered off and the

filtrate was <oHEERATl HHE-BrO¢HR Ak Bgamanniereicahersimribiaceivae e ReBlitiecold water
and then geedsiog-Hsaphilizerihthe desied salt( 38¢.196 /e yield)iwasyohtaimadas ataiig powder

with 98.6% purjty, (LC/UV). le 2:Oral Treatment of Nonsense-Mutation-Mediated Cystic
Fibrosts. (0B S BrELE AL S Ot A TSt dE s e CLRHr o7 f rmatment
of nonsensk; multatioo: mellidtatioRystio Fbrosis. concentration of about 25 mg/ml in the total
[0089]3-[5-(2-Flugro- -[ [ -3 ' id or a pharms IC ceptable salt,
solvate o? %ét%%ﬁé%@%%%%? eqdﬁgg a%oglﬁﬁ{il)g%ﬁ% Qo%r%? ggﬁé’%r‘* ?o%@%@ﬁ%%ﬁ%@ Gérug is
manufactirédtimadiceahgntidssdoasitas unhyPieiie ko Asrapiablc NPyl vrHeforiition can
include bipdingrand sUsPNdigRaeniSRUIacants iapd g@&%ﬁ@&@%ﬁﬂ@i fguthat aid in the

| -

manufacturing process. The mixture can be packaged in 40 mL plastic %ggqensity olyethylene

[HDPE]) BBtIsE-dbeiddosiatiazoivo Hosereioats sCaysBBeREt 288 246 EE e 2 WS plastic,
childproofigaiatdaeh-Ookiladan caniainchati 2o 0t A0 myailtHe dregslibsiameafwhich is 25.0% of

the total formulation weight, Alfernatively, the mixture can be provided in chet formulation, such as
set forth P ESRIBMS SO0 IEMS (B bh Brpor e o e e e B iate
suspendifig apienst(ditegst) tranfiefinechisotys brtrogehe®5 . F)crsibindinghagemtithat can also provide
taste-ma ‘ééégs@mﬁ@a“g%ﬁgﬁf@a Lf%ﬁﬁ&%&ﬂ{ AgentsaP ety ERaoleoL3399 rhaSHeARd Lutrol micro

F127 [poloxamer 407 p %), a disintegrant (crospovidone -5.0%), and other excipients, each

less thanipgestiirsiyeegnsesied dbajdhnidraabsliaksaghesivmiss s ivirpoliibiralid colloidal
silica) capdgyresrit (Baltsdabelsdndisaiediridentibnafdipdig sofsamnce risdehalanber, the

amount of the drug substance, and the storage condjtions (e.g., room_temperature or refrigeration at 5
to 8C) that the bgttle should be reshaken genﬂ)g %y hanc{ %or at Sea%t about 30 secon s.ulr‘t IS g

recommended that the suspension be administered directly from the bottle. If the entire unit
dosage form is to be administered, it is further recommended that the botile be rinsed once
with water and this rinse water be ingested to ensure that no powder is left in the botile, Ifa
partial amount of the unit dosage form is to be administered, a spoon or syringe can be used
to obtain the appropriate dose,

[0073 Single unit dosage forms of the invention suitable for oral administration to a
patient include, but are not limited to: sachets; cachets; tablets; caplets; capsules, such as soft
elastic gelatin capsules; troches; lozenges; dispersions; powders; solutions; liquid dosage
forms, including suspensions (e.g., aqueous or non-aqueous liquid suspensions); emulsions
(e.g., oil-in-water emulsions, or a water-in-oil liquid emulsion); and elixirs, Inone

embodiment, the invention relates to a colloid solution or a sohation with additional active
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[00901Dosing of the drug substance is based on milligrams of drug per kilogram of patient body
weight. The dose of the drug substance can be rounded to be consistent with the available bottle
sizes. The dosing scheme ensures that the total actual dose given is never <50 mg below or >250 mg

above the intgaoaddasessi-e., is always within 5 mg/kg of the assigned do Jle%@b oERLLExpmple, a
patient weighing 40 kg being treated with the 4 mg/kg dose would have a c ted ose of 160 mg.

This patiepkuosid e erivaiengiZbomeReikien(2bR-naetateharfgoimakeidosesthe sarme patient
when treated with the 8 mg k)égdgos;e in the e nln%(r\%ould have a calculated ose of 320 mg and would

receive tWo 250y Bt kG R S Ky O AR B SYSERAIT YR 10 mglkg
dose woulthhasieliedaictilated dese-gf 400 mmgrantd Worldaeceive ve250, mgtb&ﬁtj&ﬁdﬁ@o mg total) or

12.5 mglg% ati t\i\@?}n treated with the 20 mg/kg dose in the evening would have a
calculate cijd{she%é%?a r%%smgl%% Id receive one 1000 mg bottle (1000 mg total) or 25 mg/kg.

10091]Tt§@%€bnstltutlaﬁemvd@m@mmdﬁu@pﬂmd@tﬁsf@@ne Etrooretsrpeatpeiiosspecific
warming ghdhe SiborRERduehip e sTar {zb&{ete taeggtﬁtt%a}oﬂtﬁa%t%J%t?%ggtaeaa& gegonstituted

with any pharmaceutically accepta vent (e.g., water, milk, a carbonated beverage, juice, apple

sauce, baby1a8eEBE sk ArsaRaks. *&@éﬁ%@ﬁ@@aﬁdﬁ@%\ﬁdﬁd’@%@@wm@w& other

phafmac@uﬁﬁﬁib&tﬁ%%@@tﬁ@@'ﬂ@ﬁw%m@@Qv%?tﬁ@ﬁ‘@M&n@;ﬁ%ﬁ%ﬂ@ﬂ@a@ﬁ?&%& ép1m@/mL in the
total volume, of susﬁggnslon JFor each 10 %}mg bottle provided, -20 mL of water or other

pharmacaiEaiTy Suappns & ghs e SR S Bt BPaBout 50 mg/mL in the
total voluffié4sh suspenéﬂymcaimnédm@y bites whfler mivethien phapreasedticatiyrsiceaptalde solvent is

added to dn dication.. th ttle d and shaken vigorausly by hand for about 60
seconds 't‘Jltha% |e%r %%fgz 688}]1%1 %ﬂ@ c%g%%gsf %%’%&éfﬁe‘ttg ?lgus}%ea%\sm% ﬁtlthough the
suspensithovEiE rERTEinPRATTe GHigIva cplastiedotd defdmiqres. Zxhipiesth eforelingostion sty
recommended-hakine drighenaken, %@gt{tya&t%rteeatatta@antta B@tﬁaﬁ %?%%tyore than 15

minutes between reconsﬁ%%lon and dosing, the bottle should be reshaken vigorously by hand for

about 60 SEERHTAE TBURE foaktmisrral RS Rseack SRtRRTODERSEIckS o byt ASeist dusiieg to a patient
having Olt@U@@@@t@?ctﬂshaﬂmgl&%ﬂ@ Fiieosis: akahie b satedanth Mﬁé@tlya%}m@a REgdegimens for

3-[5-(2- fluo 1«? adl ol- 3 1Fbenz cidorap ﬂ utlc ptable salt,

solvate of ASERRERFES O HRNE LE AU AT C e b TG bl Y LB Bt 15-nour

intervals (Jetgderi Obkxdd, s&:l‘ﬂﬁs?eﬁdmmkds—hﬁ)ﬁ)dap@twmmwd s 4 arpaﬂtduiatedmh@thmtmt the patient is
dmi t | Il

adminis %ate&; ?arg %”éé?t dsé Oéfl%%% Ié’nn%f%%é%% ¢ A% oL gb%d@t? aeg“ct'ca Y

acceptab /drate t eré as set tontinuou ays, followed by
14 days \ﬁlﬂﬁ@@ﬁtﬂ@aﬁﬁ@ﬁnﬁfollowed by an addltlonal 14 days of administration, followed by an

additionajgglays withputireaiipenteinanaihenpastiswan ermbadimenly e Batisnkisadministered

3-[5- (2-fluoro-pheny1)41,2,41o0xadiazol-3-ylkbenzoic acid or a pharmaceutically acceptable salt,

solvate o?%ﬂ?b?t@%ﬁ@r%@?%‘é’%é%\‘ﬂ’i ﬂf%@@%dﬁﬁﬁd@%@%%sﬂt%%%? tRPBEGHI dBLes of 4

mg/kg, 4gﬁﬁ@t‘iﬁ@z@ﬂﬁc&mﬁ@é@pﬂl@\a@%ﬁy(l‘gdwéwlfﬂﬂﬂtdmdf@@m@ byias) aslditional 14
days of administrat th e% dft%El ﬁj 0Om /kg E) %t d 20#;%% foILowed by an
additional 14 daysXN ouctrtrg'a gtjh E=halefe] ?naenat r% e smd‘1 aerglmen set forth in
Table 1 istoilwiiedntabh pawydén oihepémblddmanats, cntﬁfmreml*d@amxgmagwmm@et forth in Table | can

Do TolOWEghYE tﬁi?ﬂ‘w‘}t?g}é oot Bt 9 L HEP SR AL BBl R BRISARGAEINE drug within

30 minutes after a meal; i ythe rag WI e taken at appréxim , 6, and 12-hour intervals
(e.g., at -wde@qwa@teﬁlmeakfaadn&wmwm@w@ﬁa atnye@@mmeafterbs:dppem} fhatients ingest

the drug Ry-filing.each Hetiiewmthithereguired Ameunt efwater or other pharmaceutically acceptable

[06677] Liquid preparations for oral administration may take the form of, for example,
solutions, syrups or suspensions, or they may be presented as a dry product {e.g., powder or
granule) for constitution with water or other suitable vehicle before use. Such ligquid
preparations may be prepared by conventional means with pharmaceutically acceptable
additives such as suspendmg agents (e.g., sorbitol syrup, cellulose derivatives or
hydrogenated edible fats), emulsifying agents (e.g., lecithin or acacia);, non-agueous vehicles

{e.g., almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives
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WO 2006/110483PCT/US2006/012887 solvent, capping and 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 witkyaigk Eaether pharmaceutically acceptable solvent, cappeg.-gad,shakgRsAnd this
water or other pharmaceutically acceptable solvent from the bottle is ingested by the patient. This rinse

procedurgdg Gareag ot Rpsa-prsarbaiembadine s thaMuarsRiyided As Aspehst. In these
embodiment ,.thg ropriate amount of the drug can be weighed or measured and combined with an
SRR i

appropriat& phar HELE5taBle" PSR SRR iStPARER siE&mple 3:0ral Treatment
of Nonsenéé7Wutation-Medintes diuctipine MuscaldrRysiophy 0094 e presapbexample sets forth
an illustragj In imen useful for.the treatment of nonsense-mutation-megdiated Duchenne
Musculaﬁ%ﬁrggogtﬁcfgg%% tﬁg% %%ﬁgﬁﬁgﬁ%ﬁl ,@Eﬁgkaa}gzegﬁ@VFk%gnl% 31 or a
pharmacetifieaHy sateslst iy e ssaie Holvatecotitaldere thidiec dsdiovide doas aivenilla-flavoted powder
for suspensiafh. b varls-mRmfeehy sebunder aHten GoodMamagilng R aelias copdlions

and vari

(cOMP). The formulation can inciude binding and suspending agents, surfactants, ous minor
excipientSHHALSRFIR thEORTEM A Gt G Biic esid Tl Tiinrsce apP B prad kegaer iy GumLephastic
(high-densitiupaly etidyien R El | bettesysealrtbvdtha ks st ard b iceahildproof cap.
Each bottlelcan contain 125R?250 oglﬁOWg %h drug substance, which i1s 25.0% of the total
formulatich walght > ATEHT AR e misHire e B@EP@’ RGP A EHEYO SRS DS ach as set forth
in Exampiel6tiEixeipigmtd(andrtheinprobortibpiscof thesdéofakfioios aion, weighdncjude a suspending
agent (Litﬁ&%@‘ ls@é[ﬁﬂé%fégﬁ%geo%dﬁ?fim@% - %5-7%’)’ a binding agent that can also provide

[ -25. a

. X t .
taste-masking (mannito %), surfactan ag%ﬁ S (polyethylene glycol 3350 -12.8% and Lutrol(r)

micro F129%P8loxame 1\ edeiiegsiosindedisienapditt(c fodpod gohele5i0%), mnohather
excipients,gachlessnan2%ehydry g&Yb@@MB&%ﬂY@T@%ﬁ@%‘iﬁﬁf@?ﬁ%%@%@me [non-bovine],

and colloidal silica) can be present. Bottle labels indicate the identity of the drug substance, the lot

number, PSR ACOT et CamRsioac hratiesdiSrade RS Ruippa i o mmiciiserature or
refrigeratiorigt st 3G« 40096 Paasing, ahiiBO0ndgils RasesRmmillisramsoaldrigdyesddlogram of
patient bodﬁ Wga!ghrl Tge total volume corresponding to the total milligram amount of drug to be
administéred to asﬁéﬁa nt should be calculated. For example, if a 30-kg patient is to get 4 mg,/kg, then
the dose [#3681deliveretwitites 30 Hldrsst2ebtadorTis ipaltie phammdehHeatiosegotising thel 250 mg dose
bottle. Sipge £a5h Tol3l tle, cantains 250/10 = 25 mg of the
drug, this patient s%%%ﬁ%&g]e%%gg%%}%%gh ri%_gl]cl)?td t &%%%%%%%%fgoé% C%?Sr?fgﬁigf 8ag§1e , The same
patient wHERAPEHEE SvidTand s Mgy dasaiversiingg soltdehavedersal calhtisdadose of 240 mg
and wouldeiaeaiie ans 2 SR:mmBotRcl At syspensions These Malinasatdhe.aushgasiqns for the

respective doses_should be withdrawn, from the drug bottle using a plastic oral dosing syringe. For
transfer cﬁ"ﬁrge tomaF VORIHEL SHien B BBRBBE MCBRARP T Lows R o TRl BBieYthe desired
amount shessdtlie fithdiemn foamatherstadyetaieication datlenimacasing syrpas@ias appropriate
type and Cﬁ%g %efgfma Baxa, Exacta-Med, calibrated, latex-free, plastic, oral dosing syringe) and dosed
using the Sarme syririge. During the same 24 hours after reconstitution, >1 dose may be taken from the
same bof#é@¥lsuspensiviiatioWwewsrofodonstitistadicy vgl ishaoel thnlutlbshstonedibeljoid P Hbeirs with the
intention | [ ' i forMidiipie doses A ¢ tient. | tad-ampount of drug
to be takgwgﬁilg%a%% %E%g&qug%g r%li%1 fog)f} 250 mg%%t%t!re @rggzﬁn?ﬁﬂ(%ﬁ%%% %n%%%?ﬁ {:‘f{gi
reconstit(Ea BRle tiperF Mfewo Bl on dkngdpould sesa Jaid e abt wd Sinlgs [SOIRT Fwekconstitution

and dosipg,pfihe dhianpsaduchls dograhiaanuieMRsHatR Mespeciicvarming.abibafrug product

is necessary before reconstitution. The drug can be reconstituted with any pharmaceutically
acceptabﬁ%%‘é%@ﬁf%(%’f %ﬁ&%ﬁli&?ﬁ@%&ﬁﬁ%ﬁ%‘e@&é&é; jorEE bl AT EdGEE Ch Y food or baby
formula) nkwseackx2hlieny dottiéipravidedd10vaC R -pateDPMOiheISpharmace uligally acceptable
solvent is added to achieve a concentration of about 25 mg/mL in the total volume of suspension. For
each 1009 mg heftla,pigvided, -20 mL of water or other pharmaceutically acceptable solvent is added
to achieve a concentration of about 50 mg/mL in the total volume of suspension. Immediately after
water or other phiasfuikeuitigatiaptapiaieraehyentig petierdp-iien dndsivgmmedigation, the bottle(s)
is capped and shaken vigorously by hand for about 60 seconds to achieve homogeneity of
suspension. Although the suspension may remain 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. [0098]Treatment is administered continuously for as long as necessary to
a patient



having or susceptible to having Duchenne Muscular Dystrophy. Table 2 sets forth illustrative daily
dosing regimens for 345-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-ylj-benzoic acid or a pharmaceutically
acceptable salt, solvate or hydrate thereof wherein administration occurs three times per day at 6-, 6-,
and 12-hour {esysls (&4, -7:00 AM, -1:00 PM and -7:00 PM) ft WO PCT/US2006/012887
2006/110483PCT/LTS2006/012887 with food. In a particular embodiment, the patient is administered
345-(2-fluoro-pheayl)-Likshdixpdazphduiidenz i acidqire-pherracelinaiy &aeepapie salt,
solvate or hydrate therpofinioneidf the dosing regimens set forth in Table 2 continuously for 28 days.
In certain embodiments, a single daily dosing regimen set ferth in Table 2 is followed each day. In
other embodlments different dosmg reglmens set fmﬂ@ln Table 2 can be followed on different days. In
h/ hese embodiments, the appropriate amount
of the drug can be welghed or measured ano bined with™ah appropriate pharmaceutically
acceptable solvent prior to administration. [009¢]Patients are administered the drug within 30 minutes
after a meal; ideally the drug will be taken ...e‘-s ately 6-, 6, and 12-hour intervals (e. g. , at -7:00
AM after breakfast, -1:00 PM after lunch, and at -7:00 PM after supper). Patients ingest the drug by

filing eagiydgztle with the seauimRel amogy&w‘b\s@@ic%ﬁtw pharmasestisalageeniabipsalvent,
capping a %ﬁm gbﬂ%?e for 60 secon s withdrawing the appropriate amount of volume
from the %% %r?g gﬁzco]r oSty ﬁrlj%eﬂ%\eﬁﬂsf iﬁ& tHEiaShIoATE HiraaTs s m thd 8osing
syringe. Fhepentice calcalatetivahyhiedifieqeonsiijutsthdiug coreesponding daibedassis to be taken at
one time S f he do ouId e fllled with the same v e of water
or other p armé@%%t%éﬁyga%%%r% yb%e srgﬁlen%n%?%mﬁ)se VO %%é“ﬂana‘ §houid %%G%racégﬁ y the
patient. THiscringdep rrsetiredsivs 3l hincadide: putcimcss (001 0DIES cdty Bftrebitmeritscarms be
determingd by easHna.tBEGhANGE Jﬁ%%&%%ﬁ%gfg E&%ﬁ%ﬂrm@dm%&%@es&g a biopsy of
vore

the foot muscle extensordlglltorum brevis (EDB). 5.4Example 4: Preparation ofHJ Dosages of

3-1542-FiifsyBUHBRAY A 2 DB ReRRa eI %‘Pﬁtﬁ’éﬂ%ﬁﬁ&cﬂ%ﬂ&mﬁ&m%@ﬂ&a IABdBptable Salt,

Solvate qiidycliatesidereas, YWQ /@@@@ﬁ@f@f@t{%g)owomsm

[00101]315-§2-Fluoro pheny1)41,2,4 oxadiazol-3- -ylkbenzoic acid or
[6083] To a solution of 3-Cyanobenzoic acid methyl ester (SOg, 310 mmol) in ethanol

(500 mL} was added 50% aqueous hydroxylamine (41 mL, 620 mmol) at room temperature.
The reaction mixture was stirred for 1 h at 100 °C and the solvents were removed under
reduced pressure. The oily residue was dissolved in 20/80 ethanol/toluene (50 mL x 2) and
then concentrated again. The desired ester (61g, quan. yield) was obtained as a white powder
with 98% purity (LC/UV). "H-NMR (CDCls) 8 9,76 (1H), 8.24 (1H), 7.82 (21D, 7.51 (1H),
5.92 (2H), 3.82 (3H).

[0084] To a solution of 3-(N-Hydroxycarbamimidoyl)-benzoic acid methyl ester
(60g, 310 mmol) in anhydrous THF (200 mL) was added diisopropylethylamine (75 mL, 434
mmol) at 5 °C, and then to the mixture was added 2-fluorobenzoyl chioride (48.1 mL, 403
mmol) over 20 min. The reaction mixture was stirred forlh at room temperature. The
precipitate was filtered off and the filirate was concentrated under reduced pressure, The
residue was dissolved in ethylacetate (400 mL) and then washed with water (200 mL x 2),
The solvent was removed under reduced pressure and the desired product was crystallized in
60% ethylacetate in hexane fo yield the desired product (81g, 83% yield) as a white solid.
"H-NMR. (CDCl;) & 8.18 (1H}, 8.03 (3H), 7.48 (Z1), 7.18 (2H), 5.61 (2H), 3.82 (3H).

[6685] 44g of 3-(N-2-Fluorobenzoylcarbamimidoyl)-benzoic acid methyl ester in
toluene (500 mL) was refluxed for 4h at 130 °C using Dean-Stark apparatus. The reaction

mixture was stirred at 5 °C for 18h, The white precipitate was filtered off and the filtrate was
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pharmaceutically acceptable salt, solvate or hydrate thereof is provided as a 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 theygapgagiuring process. The mixture is packaged in a 40 niLWigzégég%ggﬁsity

polyethylene [HDPE]) bottle sealed with a foil seal and a white plastic, childproof cap. Each bottle can

contain abekic3e- e, BRAHITSMGbabRULER NI HARRNE I, O:g. 20 L7 93ngyaROWA50 mg, about
280 mg, about 350 mg, about 560 mg, about 700 mgz abput 1000 mg or about 1400 mg of

345-(2-fUSTEIpRRAY ) RIS 95K R OPY ey L, i HVPhArHata Bl (AEeeptible salt,
solvate or(mgr@_tgt{wgoﬁ@@pﬁgrﬁgﬁqgﬁl@gﬂmprtions of the total formulation weight) optionally
include a nding agent (Litesse(r) Ultra [refined polydextrose] - 25.7%), a binding agent that can
also provi@é%%ite-mas hg %tﬁ‘?‘%ﬁ%%% "E%@/Bl?gfﬁf e jé@h% Ofﬁg%?ﬁﬁ)é’i}ek@%@?ﬁ% -12.8%
and Lutrot@tingicrads 127 gpdloxampbrid OHP gditer] - 8:¢ %) al disitegrant{ tiespdyidane, -bi0%), and
other excipients, each less than 2% (cah-ossil, hydr llulpse, magnesium stearate
[non-bovixhgéioid?ggl 8?&3"3 |cia%égr%{ ésergré%gcr?tkfg“f'gﬁ?o%ﬁg ?‘(sg'tkl:}éghe I%%%Pel% %%%ﬁ&c%?% the identity of

the drug seivstedcecies letvratbelivtin arpodititied tshdnades (Wstahbendribethecstiagetbnditions
(e.g., refrigerafionyal; > 10,86 E st admiRISHALIAR. dhe,Hi g RIFL CLIS tReoRatidied i alla

appropriateé volume of a pharmaceutically acceptable solventée g., water, milk, a carbonated
beverage "fiifterdppre SaGEs By 188l baby foirilaris. SEAaMpié Biekhepatabtrinstrifored
Dosages @hia=bfa-Ferpnpimen il 2o oxadiazelnd-yiiienzofe agdron adoharmaseyicatly
Acceptable Salt, Solvate or Hydrate Thereof

001021345 X FTGr0 PR S DU MBI R A AT ab B Ep el it uticHiPERee ptable

salt, solvate.onydiBtenhesenfis mavidest 33,a venila-fiavered {8@.1 by additiongpfivaniia extract)
powder for sus&ension. The dru% is manufactured under curyent Good Manufacturi{lg%Practice

conditioné%&@ Ii’ﬁo'ﬁjfe]@r%élcé %géhﬁ?rﬁﬁl%lgr]rﬁ%dlMtﬂ%inﬁ‘ﬁ@%%@%@@r@g énts, surfactants,
and vlariogms’ri]r‘:oc; eXC_iplwfﬁa&ﬁ@tlimwﬁaepmazg%?@uﬂelqzl(gqaaai&bgeﬂmug@m@hmlg@d ina40
mL plastic, (high-density.polyethylene [HDPE]) bottle, sealed with a foi nd a whi astic,
chilgprool&éfg gtb@g:@ﬁcb% ec%éﬁe)c/%rﬁijﬁ[ne}gaﬁ%ﬁ §§eﬁﬁ Sa%%’%@ ﬁia?eaﬂ%ﬁt%@lﬁaﬁt%ﬁfftabﬁﬁg 140 mg,
about 175otgnabdtt26b:mppalditsZFBlawg, dbard@Shmgf 2D E S6mepimingl)t 700 mg, about 1000
w I 006/0128 0 .
(- e 5 TG A AT SRRt OO TR i T (g s alded
solvate or hydragsegisrdef L Blents. (Hittntreb proporestivbithe s iaorehiurabiendight8ptionally

include af%!s’@ﬁé‘@i*égrﬁ&%!%h{t%%fﬂg@eﬁ afiled-palvdextinsel-2a i) Akinding.ageikihat can
also provide taste-masking E(I%jfnmtd - 25.0%), surfactant %igents (polyethylene glycol 3350 -12.8%

and LutroitPFFicrd B2+ poisxamiseripaisdess SiereR)od ehdithe RS PO RS k), and
other excipifigardciies snibhan? % teathiesihiftydioxyatind eefiudosewraniladlimeardiedgrRpgium

stearate [non:-bovine] .and collpidal i'c% n be present, The bottle.is then labele i&?icate the
identity o {Re Fﬁg‘skggtéi%%lée,d?ﬁ%ﬁlﬁgrﬁj %%ry 1teh?gsja a%ﬂqﬁ ot %sé“’rﬁvél SUB&TR e@é%é%[h ‘storage
conditiongyety ([réffigération at 2 to 8C). Prior to administration, the drug product is reconstituted in an

appropriate volume of a pharmaceutically acceptable solvent (e.g., water, milk, a carbonated

beverage, juice,sapple gaHeR1020Y 908:Qh Rk orfamaln I8 AToduataaR bessiered at room

temperature for up to 48jkesss prior to reconstitution. [00103]A number of references have been cited,

the entire disclosure of which are incorporated herein by reference in their entirety. 5.6Example 6:

Sachet FE#688fation of BUsH2<Ehicrsphierpls b2 Mlibxadlidire|3<0ighegiruiv neitibfa the

Pharmacggg%gé%%gﬁggég@ég_éﬁ{h@ﬂl%&gm rate-fhgreof [00104]The mixture is packaged using a
chet

pouch or sa that is comprised of multiple laninated Iag/ers that may include a paper layer, an

aluminun®®#%hyer and 4 St#iRigerheriihidabhiradinedntail-2peia 25945, sabout 250 mg, about
500 mg op ket :RARAIN G QkBralie(dfiurRnb ey idbldrtaxadiazeldad khenzpitiacidverd

pharmaceutically acceptable salt, sqlvate or hydrate thereof. Excipients_(and their proportions of the
total formRit3Hth WeRiBFBHEBnally M8 RHEr BrtFERITWING Hs SR FOARIFABIES and Table 4.

Table 3. Poantictationiitions (¢GMP). The formulation can include binding and suspending agents,

surfactants, and various minor excipients that aid in the manufacturing process. The mixture

can be packaged in 40 mL plastic (high-density polyethylene [HDPE]) boitles sealed with a
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Ingredient Weight % 345-(2-fluoro-pheny1)-[1,2,4]oxadiazol-3- A-benzoic acid or a pharmaceutically
acceptable salt, solvate or hydrate thereof 25.0 Litesse(r) Ultra 2.4.75 Polyethylene Glycol 12.8
# _utrol(r) Micro 3.7 Mannitol 25.0 Hydroxyethyl Cellulose 1.5 Vanilla Flavor

WO 2006/110483 PCT/US2606/012887

foil seal and a white plastic, childproof cap. Hach bottle can contain 125, 250 or 1000 mg of
the drug substance, which is 25.0% of the total formulation welight. Alternatively, the
mixture can be provided in a sachet formulation, such as set forth in Example 6. Excipients
(and their proporiions of the total formulation weight) include a suspending agent (Litesse®
Ultra [refined polydexirose] — 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% (hydroxyethy! cellulose, vanilla flavor, magnesium stearate
[non-bovine], and colloidal silica) can be present. Bottle labels indicate the identity of the
drug substance, the lot number, the amount of the drug substance, and the storage conditions
(2.8, room temperature or refrigeration at 5° to g°C).

[0096] Dosing of the drug substance is based on milligrams of drug per kilogram of
patient body weight. The dose of the drug substance can be rounded‘ to be consistent with the
available bottle sizes. The dosing scheme ensures that the total actual dose given is never <30
mg below or >250 mg above the intended dose (i.e., is always within § mg/kg of the assigned
dose level), For example, a patient weighing 40 kg being treated with the 4 mg/kg dose
would have a calculated dose of 160 mg. This patient would receive one 250 mg bottle (250
mg total} or 6,25 mg/kg/dose. The same patient when treated with the 8 mg/kg dose in the
evening would have a calculated dose of 320 mg and would receive two 250 mg bottles (500
mg total} or 12.5 mg/kg. The same patient treated with the 10 mg/kg dose would have a
calculated dose of 400 mg and would receive two 250 mg bottles (500 mg total) or 12.5
mg/kg. The same patient when treated with the 20 mg/kg dose in the evening would have a
calculated dose of 800 mg and would receive one 1000 mg bottle (1000 mg total) or 25
mg/kg.

[0091] The reconstitution and dosing of the drug product is done at room temperature,
No specific warming of the drug product is necessary before reconstitution, The drug
product can be reconstituted with any pharmaceutically acceptable solvent (e, g, water, milk,
a carbonated beverage, juice, apple sauce, baby food or baby formula). For each 250 mg
bottle provided, ~10 mL of water or other pharmaceutically acceptable solvent is added to
achieve a concentration of about 25 mg/mL in the total volume of suspension. For each 1000
mg bottle provided, ~20 mL of water or other pharmaceutically acceptable solvent is added to
achieve a concentration of about 50 mg/mL in the total volume of suspension. Immediately
after water or other pharmaceutically acceptable solvent is added to the dry study medication,

the bottle(s) is capped and shaken vigorously by hand for about 60 seconds to achieve
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0.75 Crospovidone 5.0 Cab-o-sil 0.5 WO 2006/110483PCT/US2006/012887 Magnesium Stearate 0.5

Talc 0.5 Table 4. Formulation Ingredient
i

WO 2006/110483 PCT/USZ006/082887

homogeneity of suspension. Although the suspension may remain 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.

(00927 Treatruent 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-phenyt)-[1,2,4]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 aparticular embodiment, the patient is administered 3-[S-(2-fluoro-phenyl)-
[1.2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate
thereof as set forth in Table 1 continuously for 14 days, followed by 14 days without
treatment, followed by an additional 14 days of administnration, followed by an additional 14
days without treatment. In another particular embodiment, the patient is administered 3-[5-
(2-fluoro-phenyl)-{1,2,4]oxadiazol-3-y1]-benzoic acid or a pharmaceutically acceptable salt,
solvate or hydrate thereof as set forth in Table 1 continuousty for 14 days at three daily doses
of 4 mg/kg, 4 mg/kg and 8 mg/kg, followed by 14 days without treatment, followed by an
additional 14 days of administration at three daily doses of 10 mg/kg, 10 mg/kg and 20
mg/kg, followed by an additional 14 days without treatment. In certain embodiments, a
single daily dosing regimen set forth in Table 1 is followed each day. In other embodiments,

different dosing regimens set forth in Table I can be followed on different days,

Tabie 1. Dosing Scheme

1 2 3
Regimen TID dosing TID dosing TID dosing
with food with food with food
Schedule Continuous Continuous Continuous
Daily Admin. | Daily Admin. | Daily Admin.
Time Dose
~T7:60 AM 4 mglkg 7 mg/kg 10 mg/kg
~1:60 PM 4 mg/ke 7 mg/kg 10 mg/kg
~7:00 PM | 8§ mg/kg 14 mg/kg 20 mg/kg

Abbreviations: TID = three times per day

[0093)

Patients preferably take the drug within 30 minutes after a meal; ideally the

drug will be taken at approximately 6-, 6, and 12-hour intervals (e.g., at ~7:00 AM after
breakfast, ~1:00 PM after lunch, and at ~7:00 PM after supper). Patients ingest the drug by

filling each bottle with the required amount of water or other pharmaceutically acceptable
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Weight A 3-[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3- ylkbenzoic acid or a pharmaceutically acceptable
salt, solvate or hydrate thereof 25.0 Litesse(r) Ultra 25.65 Polyethylene Glycol 12.8 Lutrol(r) Micro 3.7
s Manni ol 25.0 Hydroxyethyl Cellulose 1.5 Vanilla Flavor 0.75

WO 2006/110483 PCT/US2006/012887

solvent, capping and shaking each boitle 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. Afier ingestion, each doging 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
procedure is carried out once. In certain embodiments, the drug is provided as a sachet, In
these embodiments, the appropriate amount of the drug can be weighed or measured and

combined with an appropriate pharmaceutically acceptable solvent prior to administration.

5.3  Exawple 3:0ral Treatment of Nonsense-Mutation-Mediated Duchenne
Muscular Dystrophy

{6094} The present example sets forth an illustrative dosing regimen useful for the
treatment of nonsense-mutation-mediated Duchenne Muscular Dystrophy.,

{0695} 3-[5-(2-Fluore-phenyl)- 1,2,4 Joxadiazol-3-yl]-benzoic acid or a
pharmaceutically acceptable sait, solvate or hydrate thereof is provided as a vanilla-flavored
powder for suspension. The drug is manufactured under current Good Manufacturing
Practice conditions (¢GMP). The formulation can incilude binding and suspending agents,
surfactants, and various minor excipients that aid in the manufacturing process. The mixture
can be packaged in 40 mL plastic (high-density polyethylene [HDPE}) bottles sealed with a
foil seal and a white plastic, childproof cap. Each bottle can contain 125, 250 or 1000 mg of
the drug substance, which is 25.0% of the total formulation weight. Alternatively, the
mixture can be provided 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 {polysthylene 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% (hydroxyethy! cellulose, vanilla flavor, magnesium stearate
[non-bovine], and colloidal silica) can be present. Boitle labels indicate the identity of the
drug substance, the lot number, the amount of the drug substance, and the storage conditions
{e.g., room temperature or refrigeration at 5° to §°C).

[0096] Dosing of the drug is based on milligrams of drug per kilogram of patient
body weight. The total volume corresponding to the total milligram amount of drug fo be
administered to a patient should be calculated. For example, if a 30-kg patient is to get 4
mg/kg, then the dose to be delivered will be 30 X 4 = 120 mg. This patient should be dosed

24



4

Crospovidone 5.0 Cab-o-sil 0.1 Magnesium Stearate 0,5 1001051The sachet is then labeled to
indicate the identity of the drug substance, the lot number, the amount of the drug substance, and the
storage conditions (e.g., refrigeration at 20 to 8C). Prior to administration, an appropriate amount of

the drug prodygt,is, regenstituted in an appropriate volume of a pharmaceuﬂ&gé}gsg%ﬁgﬁé%g e solvent

(e.g., water, milk, a carbonated beverage, juice, apple sauce, baby food or baby foimu he drug

product Gag,b&io &8%6%%@9&%&%&90@%855%&%189% B 95aNRYIALREEXample 7:

Transepithelial Potential Difference (TEPDg Assay [00106]The measurement of transepithelial

potential HifEER Y TR P BY, Bseihofdrradiasal i ghtdrdiiee Trovidesfdensitive evaluation
of sodiungupehehtioride s partditest)y iMmsconatorypithelialealsiiatssessment abikamsepithelial
bioelectric properties wles et at, 1981, N. 1: Med, 305(25):1489-95; Knowles et at, 1995,
Fium. et ST T, HEB 1S Rt S A G 20 (s (Standaert
et at, 20040 Feld s@Ruhnsid7) 38502 vdhuthe pfote sunenaismdatirplastiseatheteisugeditbtassess

lectri i i il,. JTEPD val
elec ”Ca%‘éﬁ%%{%%nﬁ?\%gﬁ?éﬁ&‘éb%‘éﬁ%r cell QEQQ{QQI%PJ(}%%?&@H%Q?%&P@%é}é@&?ﬁ%’tﬁﬁn&ﬁ _o values

are expresse s, or mV. A c‘fﬂoﬁ conductance td or more electrically negative than

-5 0 mV iéchenesaly-E0 i érédns etln) e REmibl Fan i) OnEp brikse Bunsepiisdrematie on the nasal
epitheliugy alisining:theqnfatior wrbinajeRacauss teseise)ls & RASIaniR aesRss thamithe

respiratory epitheljal cells lining the lower airways, and have been shown tg have the same ion
transport-$PaPAEERSHES (ricRiR S BEAR Mo Lok A RS Phstieed fagaonyimash D
assessmgnisican alsochavace oningetabepitaeliak WO 2006/1 20483REEIIG06104:2887 cells and
lower resy%ire} or ?git?elialtgells. B%c%ijse of the role‘%f the CFTR Er%e'n i transpar in %hloride ions
across cal TemBranes And BES S Srhe SBEsHE: SRS ISR St YR pAEh?S have an

abnormastFER Deghtotithelronsuita Heeinks doneridpin thif BERB:fvd s s ddv anthigés theeit ivan detect
chloride fganspo, g 8&5@%? ive.l ' f neti ivity, and
apical Ioréation o%‘%%%%ﬁ?’%%%vﬁggl cells. F%E%’%%%%@%?%g élgrgé%{ ﬁ%%gs%?e&g? @{g'lalgba?é%vity that is

not likelybetth® aifée el bipslipforiwboHpaaidhvecauutintedsifse drepsitemegibe sibisuexception of

systemicgly.afpinigterss-arnineglycoside antibiotics). Of importance is evidence that TEPD values
can correli)te with the degree of pulmonar dyvsf%%gftion and radio%(aphic abnormality (Ho et at, 1997,

Eur, ResfiP?]10(9): 2018 F5orsiition 4nd S88a 0k Ue d8k Py sty 495 sh S st % tidelus et
at, 2005 MuspdcRspiting éiahe dtegd piodldO) 102620339 dre paudiestlaridi PDodspssment of

isoproterenal-indyced CFTR chloride agtivity has onstrated better predigtive value than genotype
i eterni e L S S A A e G SO et 1015 SRR e
baseline Mm@n@%ﬂ@m&bmﬁmﬁmc habmémmiat)tyﬁgn@ghmﬂﬂ@@ botte miégd,
spontanequshyrin, patients, Wit Gir.any.ebsaned Mopreye Menks B JREP:@ssRssed chloride channel

activity are expected t%;gecifically denote pharmacological activity of CFTR-correctinghtherapies.

Accordingficfitad PeebrratheS shsiady Bibp &t irP PRise! sUsnsRsifhalelsgrial iftrye hetie placement
studies ahfaeshiad coroaating GhtFodyalensinmastdanetaita 3189011 GdiRda6d (bABRIRI-a

89(3):271(-)%&1\1%91%8@%?53%%%% g&' r%g rxS;Lléln i neg‘gét\]ai % gmg ﬁ g%zgg));e]iléi%%té‘rgi%imediateiy after water
or other pharmaceutically acceptable solvent is added to the dry study medication, the
bottle(s) is capped and shaken vigorously by hand for about 60 seconds to achieve
homegeneity of suspension. Although the suspension may remain 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.
[0698] Treatment is administered continuously for as long as necessary to a patient
having or susceptible to having Duchenne Muscular Dystrophy. Tabie 2 sets fdrth illustrative
daily dosing regimens for 3-[5-(2-flucro-phenyl)-[1,2.4]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)
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5.8Example 8: CFTR Immunofluoreseenee [001071The collection and processing of the nasal
mucosal curettage from each nostril of a patient for measurement of CFTR protein by

Lﬁ%ﬁé

. immunofluorescence and by quantification of CFTR naRNA is performed using standardized
techniques (Glaney&ialg;2001, Am. J Respir. Crit. Care Med. 163(7):168%8%}
Cyst. Fibros. 3 Suppl 2:17- 23). The immimofluorescence staining of normal epi
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Drug Administration, 62nd Anti-Infective Drugs Advisory Committee.
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amount of volume from the bottle using an oral dosing syringe and ingesting the contents

directly from the dosing syringe. The entire calculated volume of reconstituted drug

corresponding to the dose is to be taken at one time, After ingestion of the drug, the dosing

syringe should be filled with the same volume of water or other pharmaceutically acceptable

solvent as the dose volume, and should be ingested by the patient. This rinse procedure

should be carried out once.

[00100]

Efficacy of treatment can be determined by measuring the change from &

baseline measurement of dystrophin levels in a biopsy of the foot muscle extensor digitorum

brevis (EDB).

5.4

Example 4: Preparation of Unflavered Dosages of 3-[5-(2-Fluoro-phenvl)-

[1,2.4loxadiazol-3-vi]-benzoic acid or a Pharmaceutically Acceptable Salt,

Solvate or Hydrate Thereof
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i

sweat test (sweat chloride >60 mEg/liter by pilocarpine iontophoresis (LeGrys, Sweat testing: Sample
collection and quantitative analysis: Approved guidelines - Second edition. National Committee for
Clinical Laboratory Standards 2000; Vol 20:14)); WO 2006/110483PCT/US2006/012887 [00111]2.

Abnormal chigride secretion as measured by TEPD (a more positive than § MS-EEQE}@E?@?%SV“GN of
chloride secretion with chloride-free amiloride and isoproterenol); [00112]3. Presence of a nonsense

mutation i¥&¥d jof the aHEleS dlitkeceftregeind | DAL BOCUytichtatioin thiat oftr gene sequen((:)ir}g hfas

been pert : rS. ight 2. +.[00 7..FEVI >40% o

predicted%%?&é%%%%@% %%%)?ﬁ%e%g%%?%rﬁjvé’geg@%g%?&%ﬂ%@%%&ﬁgi%%%[a,R%”% j‘("eg?rlix"e.spif Dis. 127:

725-734) SIHDIFH8: GRygenesamiraid (asdreasireay Part bxmientyyisg2yectinaoondidm{00118]9.

Willingnegscpfrmalerand-fiemalepatianissiif Aptatrainallysigr &ﬁd%%%ﬁﬁﬁk%@éﬁ@%ﬂc‘&%?ourse or
y

employ a barrier or medical method of contraception during the study drug administration and
follow-up @W&%ﬂ%@%ﬁ] PECIRISG RV B gD AR fenranse s EhmaHEaYiR & petkngrd):
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, about 250 mg, about 280 mg, about 350 mg, about 560 mg,
about 700 mg, about 1000 mg or about 1400 mg of 3-[5-(2-flucro-phenyl)-[1,2,4]oxadiazoi-
3-y1]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof.
Excipients (and their proportions of the total formulation weight) optionally include a
suspending agent (Litesse® Ultra [refined polydextrose] — 25.7%), a binding agent that can
alsc 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% (cab-o-sil, hydroxyethy!
celluiose, magnesium stearate [non-bovine], and colloidal silica) can be present. The bottle is
then labeled to indicate the identity of the drug substance, the lot number, the amount of the
drug substance, and the storage conditions (e.g., refrigeration at 5° to 8°C). Prior to
administration, the drug product is reconstituted in an appropriate volume of a
pharmaceutically acceptable solvent (e.g., water, milk, a carbonated beverage, juice, apple

sauce, baby food or baby formula),

5.5  Example 5: Preparation of Flavored Dosages of 3-15-(2-Fluoro-phenvyl)-
112 4]oxadiazol-3-vil-benzoic acid or a Pharmaceutieally Acceptable Salt,
Solvate or Hydrate Thereof

160102 3-{5-(2-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a
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 (¢GMP), The drug can be intimately mixed
with binding and suspending agents, surfactanis, and various minor excipients that aid in the
manufacturing process. The mixture is paclcaged in a 40 mL plastic (high-density
polyethylene [HDPEY]) 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,
about 250 mg, about 280 mg, about 350 mg, about 560 mg, about 700 mg, about 1000 mg or
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[00120]11. Willingness and ability to comply with scheduled visits, drug administration plan, study
procedures (including TEPD measurements, clinical laboratory tests, and PK sampling), and study

. restrictions; [00121]12. Ability to provide written informed consent; and [00122]13. Evidence of

personally sigreschaind fgied informed consent document indicating that thgaatient,bas,hgen infoimed
of all pertinent aspects of the trial. [00123]The presence of any of the following conditions excluded a

patient frarvehlélifraatihiié-siudycfooken - PAct orediryoling vhiebtivabconditior (e.g., concomitant
lness, pRYEBILG IR ARORAURTI 48 AW ESiEA! isappsisahndings, ECG fndings.
: v

or laboratory abnormality that, in the investigator's opinion, could adversely affect the safety of the

patient, PSRBTt REhp teit drelares srasiisinnsiomsirdnrsemers e s saspldietessr®ould impair
the assessmenthstlsh yesuissdD01251%) Qngring agsie dinass inchding RoULe-URRGHQr lower

ComplcalBHE g H1EE e TG LR VB EN e b0 oF BAGLA AP 2 months
prior to slﬁkﬂ@ﬂg@d@mﬂe&@@fkpﬁﬁﬁ@@%ﬁﬂ%Bdﬁﬂiﬂﬁgmmmmmﬁgeckfe@%};@&lsﬂ@jesting clinically
S S e e ey
involveméisesse diduby tonelrand colloidal silica) can be present. The bottle is then labeled to

indicate the identity of the drug substance, the lot number, the amount of the drug substance,

and the storage conditions (e.g., refrigeration at 2° to 8°C). Prior to administration, the drug

product is reconstituted in an appropriate volume of a pharmaceutically acceptable solvent

(e.g., water, milk, a carbonated beverage, juice, apple sauce, baby food or baby formula).

The drug product can be stored at room temperature for up to 48 hours prior to reconstitution.

[00103] A number of references have been cited, the entire disclosure of which are

incorporated herein by reference in their entirety.

5.6 Example 6: Sachet Formulation of 3-[5-(2-Fluoro-phenvl}-
1.2 4loxadiazol-3-vIl-benzoic acid or a Pharmaceutically Acceptable Salt,
Solvate or Hvdrate Thereof

[06104] The mixture is packaged using a pouch or sachet that is comprised of multiple
laminated layers that may include a paper layer, an aluminum foil layer and a surlyn layer.
Each sachet can contain about 125 mg, about 250 mg, about 500 mg or about 1000 mg of 3~
[5-(2-fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable
sali, solvate or hydrate thereof. Excipients (and their proportions of the total formulation
weight) optionally include either of the following as set forth in Table 3 and Table 4.

Tabte 3. Formulation

Ingredient Weight %
3-[5-(2-fluoro-phenyl)-{1,2,4 Joxadiazol-3- 25.0
vl]-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
Vanilla Flavor 0.75
Crospovidone 5.0
Cab-~o-sil 0.5
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WO 2006/110483PCT/US2006/012887 [0012815. Positive hepatitis B surface antigen, hepatitis C
antibody test, or human immunodeficiency virus (HIV) test; [00129]6. Hemoglobin <10 g/dL; [00130]7.

s Serum albumin <2.5 g/dL; [00131]8. Abnormal liver function (serum total bilirubin > the upper limit of

normal, or seEM kT3 T, or GOT >2.0 times the upper limit of normal); [9Q132] normal); [00133]

[001341 [001351 9. Abnormal renal function (serum creatinine >1.5 times upper limit of 10. Pregnancy
or breastMegdisgra Bisdistery of solid organ or hematdlogical transplantation; 12. Exposure to| another
investigptielwal drug within 14 days prior to start of {diddy treatment;

Table 4. Formulation
| Ingredient Weight %
3-[5-(2-fluoro-phenyl)-{1,2,4Joxadiazol-3- 25.0
yij-benzoic acid or a pharmaceutically
acceplable salt, solvate or hydrate thersof

Litesse® Ulirg, 25,65

Polyethylene Glycol 12.8

Lutrol® Micro 3.7

Mannitol 25.0

Hydroxyethyl Cellulose 1.5

Vanilla Flavor 0.75

Crospovidone 5.0

Cab~o-sil 0.1

Magnesium Stearate 0.5

[60165] The sachet is then labeled to indicate the identity of the drug substance, the lot

number, the amount of the drug substance, and the storage conditions (e.g., refrigeration at 2°
to 8°C). Prior to administration, an appropriate amount of the drug product is reconstituted in
an appropriate volume of a pharmaceutically acceptable solvent (e.g., water, milk, a
carbonated beverage, juice, apple sauce, baby food or baby formula). The drug product can

be stored at room temperature for up to 48 hours prior to reconstitution.

5.7  Example 7: Transepithefial Potential Difference (TEPD) Assay

[00106] The measurement of transepithelial potential difference (1EFPD), also known
as nasal potential difference, provides a sensitive evaluation of sodium and chloride transport
directly in secretory epithelial cells via assessment of transepithelial bicelectric properties
(Knowles er al., 1981, N. Engl. J. Med. 305(25):1489-95; Knowles ef al., 1995, Hum. Gene
Ther, 6:445), TEPD is performed in each nostril using standardized techniques (Standaert ef
al., 2004, Ped Pulm. 37:385-92). Inthe procedure, & 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, ormV. 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
cells are easier to access than the respiratory epithelial cells lining the lower airways, and
have been shown to have the same ion transport characteristics (Knowles ef al., 1981, Am.
Rev. Respir. Dis. 124(4):484-90). TEPD assessments can also be made on rectal epithelial
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[00136]13. Ongoing participation in any other therapeutic clinical trial; [00137]14. Ongoing use of
thiazolidinedione peroxisome proliferator-activated receptor gamin (PPAR agonists, eg, rosiglitazone

st (AvandiaO or equivalent) or pioglitazone (Actos(r) or equivalent); [00138]15 Change in intranasal
medications gngluaing siag of corticosteroids, cromolyn, ipratropium bromidégﬁ,p/gg%@gﬁg , Or
oxymetazoline) within 14 days prior to start of study treatment; [00139]16. Change in treatment with
systemic o#llakaaikl vorticertetoidspivihiinllctiinyBqudosetofstart it stidy GEaRNent:{00140]17. Use of or
requiremept {GlolaleR aa el aLATHARINNID A dRvRUSE iR.SiRU LslydY saiment or

during study treatment; or [00141]18. Requirement for systemic aminoglycoside an ?ﬁ?&?lglsni/vithin 14
days priof18tigdiviarisiaaicrsainve st 100aambEND rhinside shafyaiate? A3 oxadigzohi-y11-benzoic

acid was PEpisies imadovmuiationdessibedersinidamaliantskhbliom.a Phase.adrakreing
conducted in Israelé%g%?) from a P%ase 2 trial being conducted in the United States; seven patients

were mald S8 Wete FE e R4 R il EWEHATdgRiGF Srsin of Akl FatfeFA-d multiple
signs and:eifsnptotherafoeystidsfibdosis rirabueing SOMR deyree wbiungdysimetionhwere Orally
administe -[5-(2-flugrozphenyh-[1.2.4]loxadiazql-3-ylkbenzoic acid according to the following 56
day sche y § 5[§/n61(i%&%{%ﬁ’ﬁ%ﬁ%{?ﬁ%@é’ﬁ&%%ﬁ/f?f,s *i%f&&?g?&‘?fﬁ?’ff ' g’c acid three
times peradsyiFIDpdemimegkisodidn gt anicss. nilfkorforatdiaysidetlontbet HiFRD treltment for 14 days
(Cycle 1, cansisting 0f 28 8ays) JOowRdRY AR AR MPARRES TN SR000AGE3E, e ai,

1997, Eur. Respir. J. 10(9):2018-22; Fajac et al., 1998, Eur. Respir, J. 12(6):1295-300;

Sermet-Gaudelus et al., 2005, Am. J. Respit. Crit. Care Med, 171(9):1026-1031), In

particular, TEPD assessment of isoproterenol-induced CFTR chloride activity has

demonstrated better predictive value than genotype in determining FEV1 and radiological
score (Ho et al., 1997, Eur Respir J, 10(9):2018-22). Under baseline conditions, TEPD-
assessed chloride channel activity is very unlikely to normalize spontaneously in patients
with CF; any observed improvements in TEPD-assessed chloride channel activity are
expected to specifically denote pharmacological activity of CEFTR-correcting therapies.
Accordingly, it has become the primary endpoint in Phase 1-2 pharmacological and gene
replacement studies aimed at correcting CFTR dysfunction (Peckham ef al., 1993, 4J. Clin
Sci (London). 89(3):277-84; Wilschanski et al., 2003, N. Engl. J. Med. 349¢15):1433-41),

5.8 Example 8: CFTR Immunofluorescence

(06107} The collection and processing of the nasal mucosal curettage from each nostril
of a patient for measurement of CFTR protein by immunoflucrescence and by quantification
of CEFTR mRNA. is performed using standardized techniques (Clancy et al., 2001, Am. J.
Respir. Crit. Care Med. 163(7):1683-92; Amaral ef al., 2004, J. Cyst. Fibros. 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
mutation) or is primearily observed in the perinuclear region (e.g., in patients with a AF508
mutation that prevents normal CFTR intracellular trafficking). Successful production of
functional wild or non-wild type CFTR protein in both animal models and patients has been

associated with reappearance of apical epithelial CFTR protein as assessed by
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administration of 3-[5-(2-fluoro-phenyl)-{1,2,4]oxadiazol-3-ylkbenzoic acid three times per day (TID) at
10 mg/kg, 10 mg/kg and 20 mg/kg for 14 days, followed by no treatment for 14 days (Cycle 2,
consisting of 28 days). [00143]Clinical endpoints were evaluated using the procedures set forth above.
TEPD measugamganis yere made prior to treatment and on days 14 and 28P81‘r %(36%%@ Cycle 2.
Nasal mucosal curettage was collected from each nostril of each patient prior to treatment and on days
14 and 28mofi@yeferdrendnGy(l8a2c PulmiorPAd] tests /intigdin G RE Chr EMedands MERZS -T5h, were
measureob\qié%éﬁ 'iE?ta %@nge% #%?} 2 ﬁ]@ d@gg.% r 14 of Cycle 1 and day 13 or 14 of
Cycle 2 in the stugy belng conducte srae d9 gsame parameters were measured prior to
treatment and on day 13 or 14 of C cIe 2 in the study bemg conducted in the United States.
[00144]Mean change iRFERREIS iR Sr SO H¥5ds the average of the changes from the

begl_n_nln 48 %?ﬁ end Oﬁ}m%ﬁ? ko rrﬂttf’k% {in- %?1 Ed% dug W|th|n each stﬂdy

part|C|pa For example nges in ide cdn Uctance within e4ch of three
participarﬁ%l%eﬁ*én@aﬂiﬁﬂm@@@fﬁﬁ?@ﬁ@mgs@ ﬁﬁiﬁmeﬁiéaﬁmﬁmng@"WEﬁmlémmdmgond uctance

among theserparticipants,wqild: ha-6,0mY1]89¢4bibererntage olpatients with aychlagide

conductance resgonse This is thegpercenta e of patients who demonstrated a TEPD chloride

Conductaﬁi&@j dﬁ?@té?tnﬁé"’éﬁd‘: (ﬁl@ Wﬁﬂqumlms‘tlahon 62as Anti-Infective Drugs

345d(2 flugueiphenydidizs é%ma@mmi%gdgmhmd mgﬁmmaﬁﬁﬁlﬁmm@ﬂq?@@f@m@flge v
conductance response efine sa chlari on ment of at least -5 m or
example, 1 B_h %W?ﬁftﬁgmi%ﬁ Eﬁ%sﬁ%%l%lgﬁ 8Y§H"§)§rvé%%5 nfwd% bpaeégﬁﬁe and a TEPD
chloride corduetdnééialiete’B, OHEVlM&M@ﬂMU&&tmémhtiﬁeﬁﬁB@mm icondisetance
mprovemgit eyl ek G Mai(ERIESAING B.RAAS RANIYSIRNGS ferpaliee. 00 IRIGIcentage

ofpatients with improvements o TEPD ch conductance values into the norma range. As noted

above, a @rldridentibiiscisaase sgliarioaty ﬁhmrxsi@ﬁ&ﬁcralb,tmbgambtbh%oé anchrigggenerally
consideregigigadhe, BOIMAtEaNaS RS ﬁﬂ%& , ARplienowiihaLE PR Shlodde eepdugiance value of

+1.0 mV at baseline would be considered to have an abnormal value because the value is more

electrical P PEERHGE fraR e domphaterd e bir darmanteemab sl snpdciEptsizhloride conductance
value im(?mv@dstm&mbf tlaigm%(omﬂmeaﬁeﬁﬁmo@aﬂmﬁ@gemmet@ t&&m&d Rl EAROR zecause th%
improved v IS more electrica an -5.0 147]Base tient gender, age an
gt B AL A AR O O S SN S AR PO CAE &bty entry
was 80%waflnravallded rietmotiion i’@@ﬁﬂ)ﬂlﬁd@ﬁﬁ@ﬁlﬁ&%@*ﬁﬁ@h@%ﬁm&ﬂsq@ﬁém ilratluded in
the analysisiad Ay celaniaRion wilh Fsaue AmaRasASHAIRSA A COmMAR RRAEALfection i

cystic fibrosis patients that can le to se lous pne monia. Fourteen of the 15 patients

pancreatidUEtfitialideana veeinmaeansaip shinisddradiiphE »ré@ét@rﬁ@ﬁ?@k@r&@)b%ﬁ%ts had
low bOdYr;‘él%j%é%y With &/aeandmeiehtiof 2813168l SuAy-SBIREIM AR DahleaaRisseata the TEPD

results for the 5 patients. For each measurement,
62nd Anti-Infective Drugs Advisory Committee. Discussion of NDA for tobramyein solution

for inhalation (Tobi®) for the management of cystic fibrosis

patients. November, 1997).

510 Example 10: Phase 2 Study of 3-[5-(2-flucro-phenvl-[1.2 4]oxadiazol-
3-vii-benzoic 23 2n Oral Treatment for Nonsense-Mutation-Mediated
Cystic Fibrosis

[60109] Patients must have met all of the following conditions to be eligible for
enrollment into the study:

[60110] 1. Diagnosis of CF based on documented evidence of a conclusively abnormal
sweat test (sweat chloride >60 mEq/liter by pilocarpine iontophoresis (LeGrys, Sweat testing:
Sample collection and quantitative analysis: Approved puidelines — Second edition. National
Committes for Clinical Laboratory Standards 2000;Vol 20:14));
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the results are presented on a best-of-nostrils and mean-of-both-nostrils basis. Historically, results of
TEPD tests have typically been presented on a best-of-nostrils basis. However, recent guidelines

3 established by the Cystic Fibrosis Therapeutics Development Network recommend that TEPD results
be presentedsan-agth Rases. Improvements in TEPD chloride conductanc%@pﬁéﬁﬁ %!ég} different
types of nonsense mutations within the CFTR gene were noted. Table 5 TEPD Result Lower Dose
Level Hig#dd Didse Leval AResuitablthitideResuti o Yalus MesirbgEERjE {n &k Poehiosidesconductance:

mV TEPD assessment of chloride secretion with chloride-free amiloride and isoproterenol);

60152} 3. Presence of a nonsense mutation in one of the alleles of the ¢ffr gene;
[06113] 4. Documentation that ¢ffr gene sequencing has been performed,

166114] 5. Age>18 years;

[060115] 6. Body weight 240 kg;

06116} 7. FEV1240% of predicted for age, gender, and height (Knudson standards)
(Knudson, 1983, Am. Rev. Respir Dis. 127:725-734),

(00117} 8. Oxygen saturation (as measured by pulse oximetry) 292% on room air;
{00118] 9. Willingness of male and female patients, if not surgically sterile, to abstain

from sexual intercourse or employ a barrier or medical method of contraception during the
study drug administration and follow-up periods;

[80119] 10. Negative pregnancy test (for females of childbearing potential);

[00120] 11. Willingness and ability to comply with scheduled visits, drug
administration plan, study procedures (including TEPD measurements, clinical laboratory
tests, and PK. sampling), and study restrictions;

[00121] 12. Ability to provide written informed consent; and

[00122] 13. Evidence of personally signed and dated informed consent document
indicating that the patient has been informed of all pertinent aspects of the trial.

[00123] The presence of any of the following conditions excluded a patient from
enroilment in the study:

[06124] 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;

[00125] 2. Ongoing acute illness including acute upper or lower respiratory infections
within 2 weeks before start of study treatment;

100126] 3. History of major complications of lung disease (including recent massive
hemoptysis or pneumothorax) within 2 months prior to start of study treatment;

[66127] 4. Abnormalities on screening chest x-ray suggesting clinically significant
active pulmonary disease other than CF, or new, significant abnormalities such as atelectasis
or pleural effusion which may be indicative of clinically significant active pulmonary

involvement secondary to CF;
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Best of nostrils -9.0 mV <0.001 -6.4 mV 0.010 Mean of both nostrils -6.7 mV <0.001 -4.4 mV 0.023
Number of patients with >-5 mV improvement in TEPD chloride conductance:

5

WO 2006/110483 PCT/US2006/012887
100128} 5. Positive hepatitis B surface antigen, hepatitis C antibody test, or human

immunedeficiency virus (HIV) test;

[060129} 6, Hemoglobin <10 g/dL;
[60130] 7. Berom albumin <2.5 g/dL; '
[06131] 8. Abnormal liver function (serum total bilirubin > the upper limit of normal,

or serum ALT, AST, or GGT >2.0 times the upper limit of normal);

[00132] 9. Abnormal renal function (serura creatinine >1.5 times upper limit of
normai);

[60133] 10. Pregnancy or breast-feeding;

[00134] 11. History of solid organ or hematological transplantation;

[60135] 12, Exposure to another investigational drug within 14 days prior to start of
study treatment;

[060136] 13. Ongoing participation in any other therapeutic clinical trial;

(60137} 14. Ongoing use of thiazolidinedione peroxisome proliferator-activated

recepior gamnm (PPAR v) agonists, eg, rosiglitazone (Avandia® or equivalent) or pioglitazone
(Actos® or equivalent);

[00138] 15, Change in intranasal medications (including use of corticosteroids,
cromolyn, ipratropium bromide, phenylephrine, or oxymetazoline) within 14 days prior to
start of study treatment;

[00139] 16. Change in treatment with systemic or inhaled corticosteroids within 14
days prior to start of study treatment;

[00140] 17. Use of or requirement for inhaled gentamicin or amikacin within 14 days
prior to start of study treatment or during study treatment; or

(60141} 18. Requirement for systemic aminoglycoside antibiotics within 14 days prior
{o start of study treatment.

[00142] 3-[5-(2-Fluoro-phenyl)-1,2,4]oxadiazol-3-ylI}-benzoic acid was provided in a
formulation described herein. 15 patients (12 from a Phase 2 trial being conducted in Israel
and 3 from a Phase 2 trial being conducted in the United States; seven patients were male and
8 were female; patients had a median age of 22 years; and all patients had multiple signs and
symptoms of cystic fibrosis, including some degree of lung dysfunction) were orally
administered 3-[5-(2-flucro-phenyl)-[1,2,4]oxadiazoi-3-y1}-benzoic acid according to the
following 56 day schedule: adminisiration of 3-[5-(2-fluoro-phenyl)-[1,2,4Joxadiazol-3-yi]-
benzoic acid three times per day (T1D) at 4 mg/kg, 4 me/kg and 8 mg/kg for 14 days,
followed by no treatment for 14 days (Cycle 1, consisting of 28 days), followed by
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Best of nostrils 9/15 (60%) <0.001 8/15 (53%) <0.001 Mean of both nostrils 6/15 (40%) 0.005 7/15
(47%) <0.001 Number of patients with improvement in TEPD chloride conductance to normal:

WO 2000/110483 PCTUS2606/012887
administration of 3-[5-(2-fluoro-phenyl)-[1,2,4}oxadiazol-3-yl]-benzoic acid three times per
day (TID) at 10 mg/kg, 10 mg/kg and 20 mg/kg for 14 days, followed by no treatment for 14
days (Cycle 2, consisting of 28 days).

[60143] Clinical endpoints were evaluated using the procedures set forth above. TEPD
meagurements were made prior 1o {reatment and on days 14 and 28 of Cycle 1 and Cycle 2.
Nasal mucosal curettage was collected from each nostril of each patient prior to treatment and
on days 14 and 28 of Cycle 1 and Cycle 2. Pulmonary tests, including FEV1, FVC and
MEFys.75, were measured prior to treatment, on day -1 of Cycle 2, on day 13 or 14 of Cycle 1
and day 13 or 14 of Cycle 2 in the study being conducted in Israel and the same parameters
were measured prior to treatment and on day 13 or 14 of Cyele 2 in the study being
conducted in the United States.

[00144] Mean change in TEPD chioride 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 chioride 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,

(601451 Percentage of patients with a chloride conductance response. This is the
percentage of patients who demonstrated a TEPD chloride conductance respohsc at the end of
treatment with 3-[5-(2-fluoro-phenyl)-{1,2.4Joxadiazol-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
value of +1.0 mV at baseline and a TEPD chloride conductance value of -6.0 mV at the end
of treatment, the TEPD chloride conductance improvement would be -7.0 mV, representing a
chloride conductance response.

[00146] Percentage of patients with improvements of TEPD chloride conductance
values into the normal range. As noted above, a chloride conductance equal to or more
electrically negative than -5.0 mV is generally considered to be in the normal range. As such,
a patient with a TEPD chloride conductance value of +1.0 mV at baseline would be
considered to have an abnormal value because the value is more elecitrically positive than -5.0
mV. If, at the end of treatment, that patient’s TEPD chloride conductance value improved to
-6.0 mV, this would represent an improvement into the normal range because the improved
value is more electrically negative than -5.0 mV,

[60147] Based on patient gender, age and height, the mean FEV value at study eniry

was 66% of normal and the mean FVYC value at study entry was 80% of normal. Fourteen of
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Best of nostrils 8/15(53%) 0.008 8/15(53%) 0.008 Mean of both nostrils 6/15 (40%) 0.032 7/15 (47%)
0.016 [00149]The treatment effects at the lower and the higher 345-(2-fluoro-pheny0-
[1,2,4]oxadiazol-3-ylkbenzoic acid dose levels were not statistically significant, suggesting that further
dose escalatigig, gy, 1gkde necessary and that even lower doses of
345-(2-fluoropheny1)41,2,41oxadiazol-3-ylkbenzoic acid may be effective i%(ﬁ%%(\]/{i?]/al%sélz@ chloride
conductaribe IStpaistivaliyctighifivatitresdits and posity edrendsifon sétoRdariendpoints were also
observed.Jp pasfisula Blihouabe ialauess noLRReRRANEISH (0 dalsct sipliical significant

changes in secondary endpoints, statistically si?nlflcant improvements from study é)'n%r;r} S'the end of
the higherr8g¥awraatHentesery tharé pairantelsndad FaveyGardsimightadersobstrved. Table 6

presents theseaulis: Foriheshanaesinduag: ecian ope Ratisat WAS RS insluded hecatss, that
patient did not have Iun? function measured at the end of the higher-dosé treatment cycle. WO

[00148] Table 5 presents the TEPD results for the 5 patients. For each measurement,

the results are presented on a best-of-nostrils and mean-of-both-nostrils basis. Historically,
results of TEPD tests have typically been presented on a best-of-nostrils basis, However,
recent guidelines established by the Cystic Fibrosis Therapeutics Development Network
recommend that TEPD results be presented on both bases. Improvements in TEPD chloride

conductance in patients with different types of nonsense mutations within the CETR. gene

were noted,
Table 5
Lower Dose Level Hioher Dose Level
TEPD Result Result p-Value Result p-Yalue
Mean change In TEPD chloride conductance:
Best 0f NOSIEIS .o 9.0 mV <0.001 -0.4 mV 0.010
Mean of both ROSITIS.. v -6.7 mV <0.001 4.4 mvy 0.023
Number of patients with >-5 mV improvement in TEPD
chloride conductance:
Begt oI BOSIIIS oo se s /15 (60%) <0001  8/15(53%)  <0.001
Mean of both nostrils. ..o, 8715 (40%) 0.003 7/15 (47%)  <0.001
Number of patients with improvement in TEPD chloride
conductance te normal;
Best of nostrils 8/15 (53%) 0.008 8/15 (53%) 0.008
Mean of both nosirils 6/15 (40%) 0.032 715 (47%) 0.016
[60149] The treatment effects at the lower and the higher 3-[5-(2-fluoro-phenyl)-

[1,2,4]oxadiazol-3-y1]-benzoic acid dose levels were not statistically significant, suggesting
that further dose escalation may not be necessary and that even lower doses of 3-[5-(2-fluoro-
phenyl}-[1,2,4]oxadiazol-3-yi]-benzoic acid may be effective in improving TEPD chloride
conductance. Statistically significant results and positive trends for secondary endpoints
were also observed. In particular, although the trials were not been powered to detect
statistical significant changes in secondary endpoints, statistically significant improvements
from study entry to the end of the higher-dose treatment cycle in the patients’ mean FEV,,
FVC and weight were observed. Table 6 presents the results. For the changes in lung
function, one patient was not included because that patient did not have lung function

measured at the end of the higher-dose treatment cycle.
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Table 6 End of Higher PCT/US2006/012887 Study Dose Endpoint Entry Treatment Change p-Value

WO 2006/110483 PCT/US2006/012887
Table 6
End of
Higher
Study Dase
Endpoint Entry Treatment Chanpe p-Value

Lung function {expressed as 2 percentage of normal for
gender, age and height):

MEAN FEV ] coveiiircininsscnnsccicrsnnamnisvessevsnsirsserssssarssssssession 65.8% 69.1% 3.3% 0.015

Mean FVOC irnvnninininersisnnneessssmmsssesoconsenn 90,2% 85.1% 4.9% 0.037
Weight 583 kg 590 kg 0.7kg 0.012
1601501 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 inchuded 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.

511 Exampie 11: Dvstrophin, Sarceglvean, and Dystroplycan Expression
by Immunofluorescence and Western Blotting

[060151] 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
procedure is performed using standardized techniques (Stedman, 2000, Human Gene Therapy
11:777-90). The entire muscle belly (whenever possible) is removed in the procedure. At the
time of collection of the biopsy prior to treatment, the muscle specimen is divided into at
least 3 fragments and the biopsy specimen collected on the last day of treatment is divided
into at least 2 fragments. The biopsy specimen is placed on a telfa gauze sponge moistened
with Ringer’s saline. The biopsy specimen is viewed at low power under a stereo dissection
microscope to establish fiber orientation. The muscle is then transected using a sharp scalpel
in a cross sectional fashion (perpendicular to the orientation of the fibers) whenever possible
and allowed to rest for 2 minutes to allow for the cessation of spasm. The sample is then
frozen in liquid nitrogen cooled isopentane, transferred to a liquid nitrogen reservoir and held
1 inch above the liquid/vapor interface for 2 minutes of slow cooling and isopentane
evaporation before immersion in the liquid nitrogen, and wrapped into precooled (in lquid
nitrogen and stored on dry ice) foil labeled with the study number, site number, patient

number, date, patient initials, and foot side (right foot or left foot).
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Lung function (expressed as a percentage of normal for gender, age and height): Mean FEV 65.8%
69.1% 3.3% 0.015 Mean FVC 80,2% 85.1% 4.9% 0.037

WO 20066/110483 PCY/US2006/012887

[00152] All sample containers are clearly labeled in a fashion that identifies the subject
and the collection date. Labels are fixed to the sample containers in a manner that prevents
the label from becoming detached. Samples are shipped for analysis/culture/central review
immediately afier the procedure is performed. For detection of dystrophin, 3 commercially
available antibodies that recognize the C-terminus, the N-terminus, and the rod domain of the
protein are employed. For detection of the sarcoglycan and dystroglycan complex,
commercially available antibodies against a-, -, y-, and 8-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 f-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,

[BG153] 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
has been chosen because it is not an essential muscle for daily activities and therefore
sampling this muscle does not have adverse functional consequence for the subject. Because
it is Tittle used, the EDB muscle is unlikely to demonsirate substantial fibrotic replacement of
muscle and thus provides an appropriate tissue for detection of dystrophin production,
Sampling of the EDB muscle offers additional practical advantages because it is easy to
identify, can be dissected under local anesthesia, and provides sufficient amounts of tissue to
carry out the required analyses. Immunofluorescence and Western blotting are routine tests
performed on muscle biopsy specimens to confirm the presence or absence of full-length
dystrophin. An absence of dystrophin is viewed as confirmation of the diagnosis of DMD.
Restoration of dystrophin, with localization to the muscle membrane, has been considered a
direct measure of preclinical and clinical pharmacodynamic activity (Barton-Davis, 1999, J,
Clin. Invest.104(4):375-81; Politano, 2003, Acta Myol. 22(1):15-21).

5.12 Examnie 12: Upper and Lower Extremity Mvometry

[00154] Upper and lower extremity myometry are performed using a hand-held

- myometer following standardized procedures (Reenakker, 2001, Neuromuscul. Disord,
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Weight 58.3 kg 59.0 kg 0.7 kg 0.012 [00150]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 analygis, Bd&peued general improvements in well being, 6 reporteq,degrease in.cough and 10
reported decreased mucus thickness and easier clearing of mucus. 5.11 Example 11: Dystrophin,

Sarcoglychi and DSty 8k ENpreesionbyPisormlidofloresGeNhc indatestendeBlotting
[00151]Bigpsyalitieds BR Mupeieandaxedying i fram, ong éggiw%@%eﬂageﬂggrye&gs%kg@

anesthesia,and consciqus sedation (in some cases, general anesthesia may b uired) prior to
treatment?"%% AP BEREF IH5PEh Hhe Tadeaay B‘Fég@gﬁ%"éﬁﬁ THEBIShESIpBREEtRe is performed
using stangeselizedteatiiquesd Stedihas 2000t man. e e IherRYok 441 89)ciEhegptire muscle
belly (wheOneé/%hpogsiQJgg IS removted in the ?ﬁroceﬁgur.e. At the time of collection of the biopsy prior to
treatment, the MUSCIE SPEcien 18 divided hts At TeAs 3 A GRS %g;ﬂ%e%%ﬁ@ ]é‘ﬁte‘é?rPh%% collected
on the lastradyofitreadrient isadividedipteeat fesst: 2riragmeniButhethiopsyuespeeimends placed on a
telfa gau iste ' i ' ine. The hiopsy specimen is viewed at low power under
a stereo é%éggt;gilgﬁp r%%%é?lb%gg\ytg%géggf%ﬁ%&%%goaﬁ% fa ?omn%%/ 5%%39;%% Fsl%%?%}%sgécted using a
sharp scalp@liith cross-éxuneiarrksion(pesienaicudhs dhemientaiiornof aherfibirs pahenever
possible asgadewsd iRcrestder 2 mindesioRinurioring ceasalianofiinasy. Jhggample is then

frozen in Ié%gid gi}rogen cooled isopentane, transferred to a liquid nitrogfen reservoir and held 1 inch

above the ot IntefALRPTBHS HhiRtiee of LoV EbERRY ehd 18 piltane evahdratisn before
immersiod IZhesHeEodl Miteoger asithwiapped:iptotpracoalastiindguidaitoganand siared on dry ice)
foil labeledwithhe stud ber, si nber, patient number, date, patient initials, and foot side
(right footijg\rgllétfiﬂ‘ft %St?%ﬁgg %@O@Jﬁ?ﬁ?&%ﬁ@g%géié%ngfﬁﬁ&‘ff gamﬁé ]&S;n?é}ﬂﬁé?% are clearly
labeled incarfasiwdritharivgntified ¢hesyliacstand therehscticntatesdnativle are iixechtogbe sample
containers,in,a,n £ ecaming deta . s are.shipped for
analysis/cuIture/cgﬁggsggﬁ%{v%}é&%%%gg y%?ft}e%@tﬁlegﬁbéec{q d%é ‘l%tef)%er 8%’%%%?@(%2%[%@ t%% f
dystrophin '8 Eshticheisthd dv atapriseas suids tvaleioo ghizerbisiCarmminusithisiNgisiinus, and the
rod domain of the protein are employed. For detection of the sarcoglyean and dystroglycan complex,
commercially avaitdble Exdibptlids dijninst Banldioy-Fadng 5-sarcoglycan, and p-dystroglycan are used
when possible. Epifluorescence microscopy is used in the analysis; images are captured by CCD
camera, éﬂ@%rmalizﬁm@ﬁlﬁ@ﬁu&%d&d&ﬁ mbensifycagairistd feormatupinsglestprcithen. Images
are storedsglgiiaiand PisseR e iah ki1 e AN Andlarabiaion A Eﬁg@%g;@gé@w the study.

Tissues are also processed for detection of dystrophin, the sarcoglycans, odlycan by

Western Bitling 4&h A0 antietnss, ihttodeopid/mragets ahb3Eapbirsthesschprasseiered for future
review, ang fabfinatamaeaionalthe.comnpletonsd the.study.JRemaining musele dissyagamples are

preserved for confirmatory assays.of mMRNA and proteins involved in DMD. Irnmunostaining and
Western Bpoﬁ?ﬁg% %rr}:ﬁg : 8tfopﬁ%f%medg€égﬁaﬁpem and treatment periods, the timed function

tests are performed prior to the muscle biopsy.

[00157] These tests (time taken to stand from supine position, time taken to walk 10
meters, and time taken to climb 4 standard-sized steps) provide an additional measure of
functional capability in ambulatory subjects. The tests are reproducible, commonly
employed, simple fo administer, and have documented response to therapeutic intervention
with steroids (Mendell, 1989, N, Engl, J. Med. 320(24):1592- 7; Griggs, 1991, Arch, Neurol.
48(4):383-8).

534 Example 14: Serum C¥ Levels

[00158] Serum CK activity is assessed using a commercially available NADH-linked
kinetic assay (Diagnostic Chemicals Ltd., Oxford, CT). Serum CK levels are measured prior
to treatment, on day 1 (prior to first dose), day 7, day 14, day 21, and day 27 during the
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[001531Muscle 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 has been chosen because it
is not an essential muscle for daily activities and therefore sampling this muscle does not have
adverse funcfignalgansgquence for the subject. Because it is little used, t%?B&M&fJ&P unlikely to
demonstrate substantial fibrotic replacement of muscle and thus provides an appropriate tissue for
detection BEeetrd paikBreddcticiny SaraplidgyciahEE DB st Seffers Kditiomadgrhitical advantages
pecause Injaaaididentivasan be dissaiRtuodes local ansalhesin. And.BLaviRes s iicient

i ‘Bloth
amounts of tissue to carry out the required analyses. Irnmunofluorescencé an ern blotting are

routine teSHEIEFRRMBEOITISE RRISTEPYEY! Sirmpvien oot bo nhirmmese] peéwsd nedviiy alfsen dengf full-length
dystrophin:ARaipsenge @@m@@m@@m@@gg@g@ﬁgm@m@f the diagnosis of DMD. Restoration
of dystrop&i%i]th localjzation the‘é%uscle membrane, has been considered a direct measure of
preclinical inical p%%ﬁﬁ ARG LERORY rdridin ool 1969 S iihvest 104(4):375-81;
Politano, ZeABectddvlyor. (P2 (@) e ) i da- xarmple kasddpme ranshLiowear ExtiesityMyometry
[001541U and lower extremity. myometry are performed using.a hand-held myometer following
standardi?é pr%%gégltfﬁesgr é"‘é’%’]a &, 3‘&%?}/ telﬂerg%ﬁldg%ﬁ?%?’éloeﬁg.ly\?sﬁgmsw Of the disease
2006/1104M/@m$z@iﬁzésmmmmMn&rHyd@,&qqammmmusﬁm VDBOKhIEER EdH5-70), It is
recommengled (dopanding &Bi@&ﬁxéymgﬁté?fﬂﬂ%‘?ﬁewié@%@%%%&?‘%i. hatey 'ﬁ%‘?ﬁé&:}gs"'? groups

include hip abductors, Icnee extensors, elbow tlexors and extensors, and hand grip eral
assessmentd A bedéneanithies inesuiendhe cantrscormstii e astermusaiodioup on

each sideq{EhaseRREBMSIE’S ARIMIGBIAEH RIRKA T eRImEnt O be.36cond i Jast daygf dreatment,
and durin%af giow- eriod fteréreatment. During the pre-treatment and treatment periods, the
myometry Brrlgg &Xr@ys% i) 18&% §%ridreh ﬁ%ﬁ%&&@%%%ﬁb&%ﬁ%&%@@%@@@@é%ents using

a hand-heishdynasibmetentxia sehfiiyeahdrepredusitie meRSY R ShRYSale stigngthimambulatory
and non- g tor hjects (Beenalcker 2001,.NeuronH§cul. Disord 11(5):441-6; Hyde, 2001,
Neuromu??utpgé%%{s %ﬁ% S g%‘?‘?ﬁ&g‘?ﬁ%@g?ﬁgﬁgﬁ‘i ity I sﬁ%ﬁ%%% %W#%tf@%’iﬂ&%%){%‘bhy is high
(Stuberg, 2988s Bty durinpd 881686 Wiy s820idy (Rsi200 1, B UFonuSeut Disoyeh/ BR(ARN65-70). As
compared to manual muscle strength testing, myometry is a more sensitive and less complex measure

of muscle functigu §Vic Benalghe189 D Ama VFhyBi1dicth Rehabil Gefiuppbi$s 0-92). The test can be
readily administered by the evaluator (e.g., physician or physical therapist). 5.13 Example 13: Timed

Function Ti860{00156|Finded funpticdhrtesisinalustactinsaitakenstonstand futena suginenpsition, time

taken to time taken to climb 4 standard-sized stairs (Mendell, 1989, N, Engl. Med.
320(24):\1&%@}% %%Eg% h%g%ﬁg%%é z?méaa%zta Q’STﬁS%f‘%?uﬁeﬁé%soén pa&?a?’ﬁé 3? GreHGR 8%%rior to
treatmentd i BREisaEOACt Tkt Wag: oftesatmentants duringiaybktwr deipetiddatbrstsdatment. During
the pre-treatment nd, ieatroeR! petiads.ibadingd fwwwﬂfﬁ%}&,@&%&?@%qk%&fgﬂto the muscle

e

biopsy. [00157]These tests (time taken to stand from supiné position, time takeri to walk 10 meters,

and time PAREFCIBEHIRE 5 K¥a AeRTILSTASHeatk pOP prétivrionatiolddnas tckBurspaahational capability

in ambulateatiestsdddpiastte genkenasiinie: CORMROMYRHPIRYEhIBHPIS.Ie Reminister, and
have doc%ggcréﬁied r,esgonse tﬁ) therapeutic inteyventign with steroids (Mendell, 1989, N. Engl. J. Med.

320(24):1 ARS8 f?‘A?‘%ﬁ?ﬁéi?r"ﬁ%%? 1850 EoTAESEIGNG T SR Cevels

therapy or for screening new agents for the treatment of DMD. Cells are cultured as follows.

Biopsy material is stored during transport in human proliferation medium (or PBS), and on
ice for longer time periods if necessary. If the tissue is not prepared within 24 hours, the
material can be frozen in human proliferation medium containing 10% DMSO and stored in
liquid nitrogen (or dry ice). At the time the tissue is to be prepared for setting up the
myoblast culture, biopsy material is washed in PBS. PBS sufficient to keep the tissue moist
is added into a culture dish. The biopsy material is minced thoroughly with razor blades,
toward an almost homogeneous supension. Approximately 2 ml of collegenase/dispase/CaCly
solution per gram of tissue is added and mincing is continued for several minutes (e.g. for a

muscle biopsy of 5x5x5mm use 1 m! of enzyme solution). The suspension is transferred into
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[00158]Serum CK activity is assessed using a commercially available NADH-linked kinetic assay
(Diagnostic Chemicals Ltd., Oxford, CT). Serum CK levels are measured prior to treatment, on day 1
s (prior to first dose), day 7, day 14, day 21, and day 27 during the WO
2006/110483P& Tdh132§36/012887 treatment period, and on day 42 and d%%ﬁ;@ﬂﬁg F\rﬁ%ment. Serum
CK is increased in Duchenne muscular dystrophy and therefore is a readily measurafJ € diagnostic
marker forthierdisbhsemahitenbytedmé HE anpoteritidltiomiar Ker fxtive phafimachiagicaactivity of the
drug (Mengiglesl, 3983,NEY B o Med, SR0AI RS2 59D (0ASRISRIIY Gl provides a
measure of whole-body musclé integrity. Concentrations of this enzy?ﬁ% N the serim are thcreased
50- to 10053 Fhtsudsjcesngitheohdrand MEiswenrermenskitscieveldarineséeinmaalingan early
diagnosis gfhg disease.0Neren.Ehe W@@e&@g@yﬁfﬁ}e%oﬂ&%%%%atmgﬁh&% Sly W.s.,
e

Valle D, edi%.iT e metabolic and molecular basis_of inherited disease. 8th ed. Vol. 4. New York:

McGraw-H TH545508D5 9 BEAL: of Seri e sreniRaasts dor & momEF e 3NbFI@ssion of the
disease afitisesiigédkaimaskesdaisbissmdamage-WhilerRercisannduead £hanges intsosidce

variability (Pglitano, 2003, Acta,.Myoal..22(1):15-21), the marker has advantages because it can be
easily, rep\(é% e‘%ﬁ&‘%ﬁ%@ﬁ%ﬁﬁ%ﬁﬁsg %(ggjégé gea with d;%fﬁigﬁﬁé’\?a%ﬁﬁ@%% ?gﬁéag%% &8 Brior clinical
studies havslsgrmwivated idmse ellserarndikeaincidant it TAThrod ety invousetecs@eagth during
treatment yith.steroids (Reittes, 1< ' A7 Supnl.39-43). 5,15 mple 15..Dermal
Fibroblast and Muscle 1CeII Cﬁ%é%&ﬁ?gfgﬂ%@z&%&%& oerﬁn"ég)%aﬁﬁlggcﬁ' Gflsgl rg?zla\fﬁ%aéﬂ?n from

patients térgetamimtidrTemErediastrophit srbd utiorells prinvalyred Sete Suitlirsisveditothe patients
correspongls:yilsh ey sHORhIN PredusHaRIMvivorThese wheimsnis evaiuate whether dermal

fibroblast%arfroﬁra atients, when differentiated into muscle cells in vitro by transfecfion with a
Myo-Dproditie] (ﬁ?%?é’@ggﬁ Lars iR A R OB bavdisprnentesncdaenycaeriforidtrate
dystrophinqreductide irulesptnéedortiaatmepd: Gontelodionmoh skilhagl respense withglinical activity

may offer an.eas -to-obtain. predictive test in.selecting future patients for therapy or for screening new
agents for %éﬁ?@aﬁﬁ8ﬁ¥%$§%? o s%a %(%r:%uﬁ tred g%ﬁ%ﬂ’&v@éﬁ%‘ﬁﬁ%ﬂjmterial is stored during
transport in human proliferation medium (or PBS), and on ice for longer time periods if necessary. If
the tissue is not ﬁ’r% : hBase Ztfbngia el dal ot eonerhsnrihiibahal oratiazslion medium

5 R T8 B E ‘."f:.:' ¢ E v B

HEsRgForcdychenng NneciHanBspEeRis be prepared
i;washed in PBS. PBS s

X 3 ;
Hetiona fd ol B

containing 10% DMSOhH-beeaisaan O {an By
] ufficient to keep the tissue

for settingg%%gi myob E}culture, biopsy gn?t | St

moist is a into a cotHEH A THEBOHSY WANR TR SUBR RGP 122 SPELRISEE toward
an almostiftortiegemEous supension. Approximately 2 ml of collegenase/dispase/CaC12 solution per
gram of tiﬁ%‘fﬁ addedlaﬁ inging-is cqntinued for.seyeral min;gtﬁa .g. fqr a muscle biopsy of
5x5x5min use %ﬁ ml of en'zym@%&?ﬁ%ﬁ%ﬁgtﬂlﬁ%%%ﬁ%%glﬁg rreéﬁr@g’ e@\fﬁl & climwalb
2006/11028IPOPAISZO0BIGLDERE & StéiildntubesahetinouBEteddat 87 drnhdwetteratiouatil the mixture

s a fine Shi(EiopapouisA0 4o HPcminien) e SUSRERSIn i A Ihekemaaenized iy, pipetting up

and down several times during incubation. Additional resuspension cycles by pipetting up an down
with a syrfig & CHIEIEAG ed if necessary. Eight mL of human proliferation medium is added to the

suspensigasg]mixed 2The saixiuibg Asceniifuaadaiomla minuesahi200:spm. The cell pellet is

resuspen in.3 mlh n proliferation medium. Cells are plated into one well of a collagen-coated

6-wells plgiﬁ(ﬁ%&f deper%gﬁacgﬁnﬁ{gag%%ﬁg%fﬁﬁg%ﬁeﬂ? SR IR PRI LB AR Bleffs are

cultured fer8ritrsg dn8nQ alnehByH GO Peomeadtdbheditels araperhayveetanetranstered to another

collagen- up), Er iferation medium is added to the first well (3 m1). The
copten sl BaRasinl sl erolle

cells are cultured from o contineficy and until two confluent T75- flasks have been
obtained.[f@tatbrage, telibsintirxtroinatidrom vhb Izshilaiikdgies odoubeSEh tuvdlfeezing
medium. gk myegenic cell content of the culture is determined by performing a desmin-staining.
Preplatin% of the cultures is required if the percentage of desmin-positive cells is too low. 5.16
Example P81pHase 2 §tuﬁ§}%§'§ﬁ§f@9fﬁfﬁo-pheny1}fl,2,410xadiazo|3-yll-benzoic as an Oral
TreatmerfotasPuchenrie IMalscdlgr Dystrophy [00161]Subjects must meet all of the following

condition@gﬁgﬁ eligiblg‘fgrgg%rgljlf@a%gt
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into the study: [00162]1. Diagnosis of Duchenne muscular dystrophy (DMD) based on a clinical
phenotype presenting by age 5, with increased serum CK and absence of dystrophin on a muscle
. biopsy (negative sarcolemmal staining with an antibody to the C-terminal portion of the dystrophin

protein); [OOJ&&];UOBE%:&@ce of a nonsense mutation in the dystrophin genlgzé{_(?gg%%gg%i §)7cumentation
that dystrophin gene sequencing has been performed or, if sequencing has hot already Been

performeg@hed blood saritehas beanisentdar shensDnficmatosy shsippbin gerersequencing;

10016615 G B RGBT NS S Bt B 6 BB o b peds
2006/110483PETAIS 2606012887400 2:6918; Willingness to abstain from sexual intercourse or employ
a barrier gygpegical methgeof, contragenfion,during: e Sidy.Atig administationsand ipligwsup
periods in subjects known to be sexually active;

plan, Jaboratory tests, study restrictions, and study procedures (including muscle biopsies,

myometry, and PK sampling);

[60171) 10. Able to provide written informed consent if 218 years of age, or written

informed assent (with parental/guardian consent) if >7 years of age. If the subject is <7 vears

of age, parent/legal guardian consent alone will be obtained; and

1061721 1. Evidence of personally signed and dated informed consent document

(assent also required for children >7 years of age) indicating that the subject/parent/legal

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

100173} The presence of any of the following conditions will exclude a subject from

study envollment:

(06174} 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 subject, makes it unlikely that the course of treatment or follow-up would be completed,

or could impair the assessment of study resulis;

[86175] 2. Clinical symptoms and signs of congestive cardiac failure (American

College of Cardiology/American Heart Association Stage C or Stage D) (Hunt, 2001, J Am.

Coll. Cardiol. 38:2101-13);

[00176] 3. Positive hepatitis B surface antigen, hepatitis C antibody test, or human
immunodeficiency virus (HIV) test;

[60177] 4., Hemoglobin <10 g/dL;

[08178] 5. Serum albumin <2.5 g/dL;

[00179] 6. Abnormal GGT or total bilirubin (>laboratory’s upper limit of normal);
[60180] 7. Abnormal renal function (serum creatinine >1.5 times laboratory’s upper

limit of normal);

{00181 8. History of solid organ or hematological transplantation;

[00182] 9. Ongoing immunosuppressive therapy (other than corticosteroids);
[00183] 10. Exposure to another investigational drug within 28 days prior to start of
study treatment;

[00184] 11. Ongoing participation in any other therapeutic clinical trial;
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[00170]9. Willingness and ability to comply with scheduled visits, drug administration plan, laboratory
tests, study restrictions, and study procedures (including muscle biopsies, myometry, and PK

. sampling); [00171]10. Able to provide written informed consent if >18 years of age, or written informed

assent (with patentaliguardian consent) if >7 years of age. If the subject isiigﬁi?%gl% 6% 3 eTI

parent/legal guardian consent alone will be obtained; and [00172]11. Evidence of personally signed
and dated@gfitfied corisetgotymeatlaskentdisalieg jxed:-faschilskarTafyeansveiaage) indicating
that the subject/parent/le ardian has been informed of all pertinent aspects of the trial should be
followed. %%Eﬁé% e prae eﬁ%% @f%ﬁg/ﬂ S%tﬁégfoﬂ)osr\lﬁ?ﬁt&zggﬁ(gﬁ’i\c’)%gs&b%l &Sﬂﬁ)‘é&%%&ﬁfect from study
enrolimerigifebezait. (Pritns8r wrgoinglenrlical condition (e.g., concomitant illness, psychiatric
condition, rgiaaaelism, dryg-abuse), medical Eb%%&fé/st&%}’d?{ﬁéﬁﬂga%ggﬁ%ﬁ%ﬁ*&{‘gﬁ%&%u% gboratory

abnormali tat in the investigator's opinion, could adversely 1 the safety of the su ject, makes it
unlikely tHEREEG EE6PEEamEREE MIswis Wouler Bee ofrated), witkisulcmaspaiimtie issessment
of study resuitst FQk7Bldikedinieal symptoms and signs of congestive cardiac failure (American

College o iology/ ican Heart Association Stage C or Stage D) (Hunt, 2001, J. Am. Coll.
Cardiol. 3@:%1?1%-13); [)gg]le#ﬁ%mﬂ}gwg Wébeéﬁi?sa@@ﬁ%%@sm@@ IECARHEIE SROREH PR, or
human immeiagdefitieiyayeuairns:{MV) test; [00177]4. Hemoglobin <10 g/dL;

[00188] 3-[5-(2-Fluoro-phenyl)-[1,2,4Joxadiazol-3-yl}-benzoic acid is provided in a

formulation described herein. Treatment is administered over 28 days for each treatment

cohort. An initial cohort of patients are treated daily for 28 days with 3-[5-(2-flucro-phenyl)-
[1.2,4]oxadiazol-3-yl]-benzoic acid at a given dose level (e.g., 4-, 4-, and 8-mg/kg) TID, If
the initial patients tolerate the drug, then a second cohort of patients receives 3-[5-(2-fluoro-
phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid at 2 higher dose level (e.g., 10~, 10-, and 20-
mg/kg) TID. Thus, each patient receives a total of 84 doses of 3-[5~(2-flucro-phenyl)-
[1,2,4]oxadiazol-3-yl}-benzoic acid. After the end of 28 days of treatment, each patient is
followed for an additional 28 days without treatment.

[00189] 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 (+ ~30 minutes)
intervals. Ideally each dose is taken within ~30 minutes after a meal (e.g., ~7:00 AM after
breakfast, ~1:00 PM after lunch, and ~7:00 PM after dinner). While it is realized that
variations in dosing schedule may occur in the outpatient setting, it is recommended that the
prescribed regimen (including dosing intervals and the relationship of dosing to meals) be
followed closely on the days of PK sample collection. Clinical endpoints are evaluated using
the procedures set forth above.

[00186] It will be appreciated that, although specific embodiments of the invention
have been described herein for purposes of illustration, the invention described herein is not
to be limited in scope by the specific embodiments herein disclosed. These embodiments are
intended as illustrations of several aspects of the invention. Any equivalent embodiments are
intended to be within the scope of this invention. Indeed, various modifications of the
invention in addition to those shown and described herein will become apparent to those

skilled in the art from the foregoing description.
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[00178]5. Serum albumin <2.5 g/dL; [00179]6. Abnormal GUT or total bilirubin (>1aboratory's upper
limit of normal), [00180]7. Abnormal renal function (serum creatinine >1.5 times laboratory's upper limit
of normal); [00181]8. History of solid organ or hematological transplantation; [00182]9. Ongoing
imMyROSUPRIESsIVE therapy (other than corticosteroids); [00183]10. Exposure to another
investigational drug within 28 days prior to start of study treatment; [00184]11. Ongoing participation in
any other therapeutic clinical trial; WO 2006/110483PCT/US2006/012887 [00185]12. Ongoing use of

thiazolidinegione peroxisome prolifesatarsactivated) recepRAmMAYRRAR Y AJONISt: e.gy 4

rosiglitazone (Avandia(r) or equivalent) or pioglitazone (Actos(r) or equivalent); [00186]13. Change in

systehsReisbsrold by wigsoinmiais v réathremm! cessamerrafarsatmidm TeHingaR. dose,
schedulg,or fype:afisteritlpathin 3 mepils prigfsip Rark ol Shdy $RAMBRALATure stop codon in 2

human patient in need thereof, wherein said medicament is to be orally administered i three doses in
a 24 hour period according to the formula: 1X,1X.2X, wherein X is a first, second or third dose, and

wherein each dose is between 0.1 mg/kg and 500 mg/kg.

2. Use of  3-{53-(2-fluoro-pheny])-[1,2,4)Joxadiazol-3-yl}-benzolc  acid  or a
pharmaceutically acceptable salt, solvate or hydrate thereof in the manufacture of a medicament for
treating, preventing or managing a disease or disorder associated with a nonsense mutation in a
human patient in need thereof, wherein said medicament is to be orally administered in three doses in
a 24 hour period according to the formula: 1X,1X,2X, wherein X is a first, second or third dose, and

wherein each dose is between 0.1 mg/kg and 500 mg/kg.

3. The use of claim 1 or 2, wherein the first dose, the second dose and the third dose are
administered 30 muinutes after a meal.

4. The use of any one of claims 1 to 3, wherein the amount of 3-[5-(2-fluoro-phenyl)-
[1.2.4]oxadiazol-3-yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof

for each of the three doses is determined by patient weight.

5. The use of claim 4, wherein each dose amount is administered using one or more unif
dosage formulations each comprising an amount between 35 mg and 1400 mg. or 125 mg and 1600
mg, or 250 mg and 1000 mg, or 500 mg and 1000 mg of 3-[5-(2-fluoro-phenyl)-[1.2.4}oxadiazoi-3-

yl]-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof.



[00187]14. Treatment with systemic aminoglycoside antibiotics within 3 months prior to start of study
treatment. [00188]345-(2-Fluoro-phenyl)41,2,410xadiazol-3-ylkbenzoic acid is provided in a
formulation described herein. Treatment is administered over 28 days for each treatment cohort. An

initial COhOI’E'Of patiﬁz@@s@ﬂ% Eﬁ@ﬁi%d \g@elxléénf%(ezzﬁqgﬁlygn\/\@;n? ‘?ﬁ_n"k‘t‘ %_o@éylll&l;?tﬂ%%%néy]k)ﬁeglgid from the gro

D. if the initial

[1,2,4]oxadiazal-3-ylkbenzoic acid at a given dose level (e.g., 4-, 4-, and 8; /kgor
patie%ltlzss]%cﬁérogt)é the drug %ﬁ%ﬁ @%%ﬁ?%%“&%ﬁ@% 6t paf e rasanele 20 me. 2R 3001, 350 m. 400

315- (20 P AETR 11 BeA1Eadi AL s i B AYoie all Be 4 RifAePdose level (e.g., 10-, 10-, and 20-
mg/kg) TID Thus, each patient receives a total of 84 doses of 345-(2-fluoro-pheny1)-
[1,2,4]oxadiazol-3-yikhenzoic-acisl. Mfterthe enduof 2&days.iofitkeatment.each patieatdisfollowed.for
an additionah28 dayswithoutdrsatmens[00189]At each dose level, it is recommended that
345-(2-fluoro-phenyl)- [1,2,4]oxadiazol-3-y1J-benzoic acid be taken TIE) at 6-, 6-, and 12-hour ( -30
minutes) intervals. Ideally each dose is taken within -30 minutes after a meal (e.g , -7:00 AM after
breakfast, -1:00 PNMaft&r {AEH dnd 780 M SHEraifiFaT! WRIRSHIR ral- 88stHET daristienginidosing
schebiés Ty seeriilin therptipitiBrisstfgeicis resbmrendedsthar i prestribediogime rrmituding
dosindpifitervalscand thdiretdtiotiship ofdosingniormeals)ybedolloweeiclosely-orithendays: ofRiosample
colleglienpotHiniealendpeints am.avakaiediusing the.prpsadures:sel {oth abave. 0010wl be

appregigie mggwgémjggg@pgQ,@pgtigjﬁgjggsgmea@ 1Qf the invention have been described herein for
purposes of illustration, the invention described herein is not to be limited in scope by the specific

embodiments herein disclosed. These embodiments are intended as illustrations of several aspects of
the inventiof. Any E§uftfaférit@mbotiffidhtisaferiftel dsate b WthiAtthd: st opecHrtis RN tiGpits
Indeedroariousmodificationeofitie davietrdion drasddifionuicdeose shovinanddeseribed heraiduill
becomeappanent:o thoseskilledin the ash franmtheforegaing deseriptionny\What isclaimeddsphy, 1.
Useafd-dan(ctivaiesphgnyslig.Alexadiazaldyllbgnepicascidara.pharmaceutically aceepiable salt,
solveg;g lggcg%wgggggggeof inthe man factqgjeaggp%smedlcament for treating, preventing or managing a

) sis type VIEOr spinal musci . . .
disease or disorder associated with a premature stop codon in a human patient in need thereof,

wherein said medicament is to be orally administered in three doses in a 24 hour period according to
the formulal% X, 1X RS phelrdt Xisesisife dsesoridior thirs deste, fandivdere neisiels doseisibBween
0.1 rgkigeainan 500 amglikgstop co@nUisetiSA[ (e fhioro phenyi Wi 2(4) oxadisizol-3nyirbenznieatidosa
pharpaceuticallyacceptable-sali.sglvaigeehydiale themalindhamanuipciurg.of f-medicament:for
treatingRIEVYRHANG,OF MARAdING & JiReaserek disorgenassacialed with:a nORSENas,MURLON iR &

ient i reof, wherein said medicament is to be orally administered in three doses in

2 2 DO AeaH I (e TORIA R TR O ANErE oGS A et uth o (i 626, g
whefBIPEEEH A JSE e slie e & T RIGIRG Ahd"se0 ARG esuigher fiRrus e sP &t&inip 6P whekéin the
first esededthiesedbhdunde dddhathirddosdinrdremmirstered @ mitutesaftéreacmerly the dysferin

gene; (g) myoicnic myopathy resulting from a premature stop codon in mRNA encoded by the HSPG2 or SIST gene; (h) limb-

girdie muscular dystrophy resulting from a premature stop codon in mRNA encoded by the CAPN3, DYSF, LGMD,

LGMDIA, LGMDIB, PLECT, SGCB or SGCG gene; (i) mucopotysaccharidosis type 1 resulting from a premature stop codon

in mRNA encoded by the IDUA gene; and (j) spinal muscular atrophy resulting from a premature stop codon in mRNA

encoded by the SMA, SMNT, SMN2, SMADI, HMN2, SMAL or SMAXZ gene,

11. The use of claim 9, wherein the disease or disorder is selected from the group consisting of (a} cvstic fibrosis
resuliing [rom a nonsense mutation in the CFTR gene: (b} a muscular dystrophy resulting from a nonsense mutation in the
dystrophin gene; (¢} retinitis pigmentosa resulting from a nonsense mutation in the ABCA4, PRPS, PRPFS. PRPF31, RPDI,
RPI, RPZ, RP6, RPG, RP10, RP14, RP17, RPGDB, RPGR or SRPX gene; (d) neurofibromatosis resulting from a nonsense
mutation in the NFT or NF2 gene; {e) methylmalonic aciduria due to methyimalonic CoA mutase deficiency resulting from a
nonsense mutation in the MUT gene; (f; Mivoshi myopathy resulting from a nonsense mutation in the dysferlin gene; (g)
myotonic myopathy resulting from a nonsense mutation in the HSPG2 or SIS! gene; (h) fimb-girdle muscular dystrophy
resulting from a nonsense mutation in the CAPN3, DYSF, LGMD, LGMDIA, LGMDIB, PLECI, SGCB or SGCG gene; (1)
mucopolysaccharidesis type 1 resulting from a nonsense mutation in the IDUA gene: or, (i) spinal muscular atrophy resulting

from a nonsense mutation in the SMA, SMN1, SMN2Z, SMAD, HMN2, SMAL or SMAX?2 gene,
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4. The use of any one of claims 1 to 3, wherein the amount of 3-15-(2-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yli-benzoic acid or a pharmaceutically acceptable salt, solvate or hydrate thereof for
each of the three doses is determined by patient weight. 5. The use of claim 4, wherein each dose
amount is administered using one or more unit dosage formulations each comprising an amount
between 35 mg and 1400 mg, or 125 mg and 1000 mg, or 250 nig and 1000 mg, or 500 mg and 1000
mg of 345-(%ﬂuor&ﬁbﬁhé*ﬁw?l?é%%iok%&i&z%@’%@@ﬁeﬁfoi@%&éﬂ&%ﬁhﬁy icANYF a8uEptable
salt, sphvateerhydratehereot 6 Thauseafislaimswiareinthe RMo witin achinib#OsagR wer
formulation is selected from the group consisting of 35 mg, 50 ma, 70 mg, 100 mg, 125 mg, 140 mg,
150 FAGFeTREY Yy 568 ! ﬁsf‘oﬂ?%ﬁ,%?) W@?@’@@%ﬁﬁ?ﬁ%@r RGNEJETY, 450 i e500 (5, 66 HhE %600
mg, 408-¢ngd7aCIPG2800 g A000me and 44R0 mesuidheuseafslaim b wheseinithe amount in
each unit dosage formulation is selected from he group consisting of 125 ma, 200 mg, 400 mg and
500 mg. 8.The use of claim 1, wherein the disease or disorder is cystic fibrosis, a muscular dystrophy.
retinitis pic,mentoseadhemmaephitia Hahemaphilia; B ataxiastielangiasiasiacuhelioussHeRSiSuchenne
neur%tl)%rco atgsis, methylmalonic aciduria, Marfan syndrome, Parkinson's disease, Miyoshi myopathy,
myotot ﬁ?fo%gfﬁﬁpﬁ%b-girdle muscular dystrophy, mucopolysaccharidosis type 1,
mucopolysaccharidosis type Ill. mucopolysaccharidosis type Il A. mucopolysacchar dosis type VI,
mueopolysaccharidosis type VIl or spinal muscular atrophy. 0.The use of claim 2, wherein the disease
or disorder is cystic fibrosis, a muscular dystrophy, retinifis pigmentosa, hemophilia A, hemophilia B,
ataxia-telanaiectasia, tuberous sclerosis, neurofiboromatosis, methylmalonic aciduria, Marfan
syndrome, Parkinson's disease, Miyoshi myopathy, myotonic myopathy, limb-girdle muscular
dystrophy, mucopolysaccharidosis type |, mucopolysaccharidosis type lll, mucopolysaccharidosis type
HI A, mueopolysaccharidosis type VI, mucopolysaccharidosis type VII or spinal muscular atrophy.

10. The use of claim 8, wherein the disease or disorder is selected from the group consisting of (a)
cystic fibrosis resulting from a premature stop codon in mMRNA encoded by the (717772 gene; (b) a
muscular dystrophy resulting from a premature stop codon in mRNA encoded by the dystrophin gene;
(c) retinitis pigmentosa resulting from a premature stop codon in mMRNA encoded by the ABCA4,
PRP8, PRPF8, PRPF3 I, RPD I, RP I, RP2, RP6, RP9, RP10, RPM, RP17, RPGDB, RPGR or SRPX
gene; (di neurofibromatosis resulting from a premature stop codon in mRNA encoded by the INF1 or
NF2 gene; (e) methyimalonic aciduria due to methylmalonic CoA mutase deficiency resulting from a
premature stop codon in mRNA encoded by the 1VIUT gene: (1) Miyoshi inyopathy resulting from a
premature stop codon in mRNA encoded by the dysferlin gene; (g) myotonic myopathy resulting from
a premature stop codon in mMRNA encoded by the HSPG2 or SJS | gene: (h) limb-girdle muscular
dystrophy resulting from a premature stop codon in mMRNA encoded by the CAPN3, DYSF, LGMD.
LGMD1A, LGMD1B, PLEC1, SGCB or SGCG gene, (i) mucopolysaccharidosis type | resulting from a
premature stop codon in mRNA encoded by the IDUA gene; and (0 spinal muscular atrophy resulting
from a premature stop codon in mMRNA encoded by the SIVIA, SMN | SMN2, SMAD1, HMN2, SMAL or
SMAX2 gene. 11. The use of claim 9, wherein the disease or disorder is selected from the
group consisting of (0 cystic fibrosis resulting from a nonsense mutation in the (7117'1? gene: (b) a
muscular dystrophy resulting from a nonsense mutation in the dystrophin acne; (c) retinitis piamentosa
resulting froni a nonsense mutation in the ABCA4. PRP8, PRPF8, PRPF31, RPD1, RP1, RP2, RP6,
RP9, RP10, RP14, RP17, RPGDB, RPGR or SRPX gene; (d) neurofiboromatosis resulting from a
nonsense mutation in the NF | or NF2 gene; (e) methylmalonic aciduria due to methylmalonic CoA
mutase deficiency resulting from a nonsense mutation in the MUT gene; (0 Miyoshi myopathy resulting
from a nonsense mutation in the dysferlin gene; (2) myotonic myopathy resulting from a nonsense
mutation in the HSPG2 or SJS1 gene; (h) limb-girdle muscular dystrophy resulting from a nonsense
mutation in the CAPN3, DYSF, LGMD, LGMD1A, LGMD1B, PLECI, SGCB or SGCG gene,; (i)
mucopolysaccharidosis type | resulting from a nonsense mutation in the IDUA gene; or, (j) spinal
muscular atrophy resulting from a nonsense mutation in the SMA, SMNI, SMN2, SMADI, HMNZ2,
SMAL or SMAX2 gene.



12. The use of claim 10 or 11, wherein the expression of dystroplun, sarcoglycan or dystroglycan in

the muscle of a patient having a muscular dystrophy is increased, the upper or lower extremity

myometry in the patient is improved, serum creatine kinase (CK) levels in the patient are decreased or

the patient's performance of a timed ambulatory function test is improved. 13. The use of any one

of claims tO to 12, wherein the muscular dystrophy is Ducherme Muscular Dystrophy. 14. The

use of claim 14 or 1Thevirerein delgh @ssociated,wit, cy&}&figrosis is treaged revented or managed.
m

15. The.vse.of slaim,1.0r 2. wherein each dose administered S hetiany Cg\.’ 2 and P80 mEA&ESr

between 1 mg/kg annﬁgfgo mg/kg. or between 1 mg/kg and 100 mg/ka, or between 1 mg/kg and 50
mg/kg, or between 1 mg/kg and 25 mg/kg, or between 1 ma/kg and 10 mg/kg or 2 mg/kg and 10
m2/lcz. 16. Theryse of chaim 15, wherein each dose is 2-6 mg./kg. 6-10 mgor 8-12/kg. 17,The
use of claim 16 wherein eat(:?ilaé c%jgé g@?ni’ﬁi&%?@%ﬁseﬂ%gﬁéﬁ, HITHGTRRY, Br'S gtk ond@aagrkgsor
14mdh&f<&r P90y, me/ka grdrhi use/af. clatrrdsen2, whetein £agh 4958 administered is between 1
mg/kg@nskAQ0 srgikd.er betwaan. 1 malkg apd 50 ma/kg, or between 1 ma/kg and 25 mg . or
between, 1 mg/kg and 10 mg/kg Or betweert 2 Fﬁé’fkg]ﬁgﬁa%fo{ JREp 2nd Ko medes @ omadieencol 0,
wherein thé second dose is administered 4 5, 6, 7, 8,9 or 10 hours after the first dose is administered,
the third dose is administered 4, 5, 6, 7, 8, 9 or 10 hours after the second dose is administered, and
the first doseré‘or a E‘Eé‘tu%“ ?ngft erjod is administered 10, 11, 12, 13 or 14 hours after the third dose
was administered for a prece F@ o% WErpeftsd dose BE-Fhestse &f Blaipikedr\@hiereithe second
dose is administered 6 hours after the first dose is administered_ the third dose is administered 6
hours after the secend dose is,administered. and the first dose for the next 24 hour period is
administered 12 hours after the third dose was adr%in&\l%%%%el‘_% thé préteding Pa/kour Serighs, or 121.
The R&ksf erdifmd/kasx o, 0hmerdin the first dose is administered in the morning,the second dose is
administered at midday and the third dose is administered in the evening of the 24 hour period.
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18. The use of claim 1 or 2, wherein cach dose administered is between 1 mg/kg and 100
me/ke, or between 1 mg/kg and 50 mg/kg, or between 1 mg/kg and 25 mg/kg, or between 1 mg/kg

and 10 mg/kg or between 2 mg/kg and 10 mg/ke.

19, The use of claim 1 or 2. wherein the second dose is administered 4, 5. 6, 7, 8, 9 or 10
hours after the first dose is administered, the third dose is administered 4, 5, 6, 7, &, 9 or 10 hours
after the second dose is administered, and the first dose for a next 24 hour period is administered 10,

11, 12, 13 or 14 hours after the third dose was administered for a preceding 24 hour period.

20. The use of claim 19, wherein the second dose is administered 6 hours afier the first
dose is administered, the third dose is administered 6 hours afler the second dose is administered, and
the first dose for the next 24 hour period is administered 12 hours after the third dose was

administered for the preceding 24 hour pertod.
21. The use of claim 1 or 2, wherein the first dose is administered in the morning, the

second dose 1s administered at midday and the third dose is administered in the evening of the 24

hour period.

47



