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[0006] Mutations of the DNA sequence in which the number of bases is altered are

categorized as insertion or deletion mutations (frameshift mutations) and can result in major
disruptions of the genome. Mutations of the DNA that change one base into another are
labeled missense mutations and are subdivided into the classes of transitions (one purine to
another purine, or one pyrimidine to another pyrimidine) and transversions (a purine fo a

pyrimidine, or a pyrimidine to a purine).
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a variety of diseases, in particular genetic diseases.

[0013] This invention encompasses 1,2,4-oxadiazole benzoic acid compounds of formula I:



N Z4. R5 ORI or pharmaceutically acceptable salts,
hydrates, clathrates, prodrugs, polynorphs,
weten@moi®oners, including enantiomers, diaster eOmEIS$004/011106
racemates or mxtures of stereoi soners, thereof
‘wherein: [0014] Z is suRstltutqg,o;Ounsubstltuted
aryl, substituted or ungubstituged h teroaryl
substituted or unsubst||uted c ¢l oal zubstltuted
or unsubstituted® “uted/br  unsubst it ued
al kenyl , substitut v bst i t uNed het erocycl e,
substituted or unsubsti arylalkyl; [0015] Rl is
hydr ogen, substitut or uu.ubstltuted aIkyI
substituted or up; cl oal kyl , subst i t ut ed
or unsubstitutel heterod |, substituted or
unsubstituted aryl, suostituted or unsubsti t ut ed
het eroaryl, -(CH2CH2)" [
group; [0016] R2, , @' and R6 are independently
hydr ogen, substituted or unsubstituted al kyl,

substltute or unsubstitu al. k ut ed
unsubst i 1k aaqeR%@y ?P%ﬂgg? f%ﬁsg@y JG?‘te E‘?&f%{ef g &hggs
pol)ﬁr}is A2l Kt boisHdrs lihd1HEIRE eRintidRG) idstandddbers, racemates or mixtures of
et erocycl oal kyl’, substituted or unsubst it ut ed aryl ,

stersoibehetsthestobwhemesuibst i t ut ed het eroaryl, al koxy,
[00B4]YT, @XStbstigtedrod anyibetiited ahaﬂ ﬁgﬁﬁtutéﬂl—'o’& uneﬁﬁéﬁtutmﬁemaryl

b o
unsﬁgg%g dteﬁ{te%sr L g[l #ﬁlﬁﬁ@ ﬁlt ﬁﬁsé‘dgﬁﬁut%h lﬁ)éﬂgrocpfé e ﬁs}tg%tgt#ilﬁetﬁg)rglhsubstlmted

unsu ubstitute
;uyaﬂg&nyl substituted or unsubstituted cycl oal kyl ,

d bsti d.h
RN T R R R —
cyc ?@*?Sstu'bgt &4 op %ﬁb@d he@r&%ﬂbaﬂ%[ ysh@éfbfuted or unsubstituted aryl,

roary oxy, ogen or nis an
subbtiteegen ufnmdxstlﬂltdd:he’ierozirgb 1@:]H21C}H2a101?§| QItaEE bmhtydmlwehle group;

o R T R R
subgﬁﬁ éd%%@ﬁ@ﬁﬁl%lkéﬂ@p saoircut\ad Bt ufdubktitBfed alkynyl; substituted or

rmaceutically accéptable salts, hydrates,
unsubﬂtttuhedtcgdpalbyl stb@tl@(tﬁds@n@ﬂsbstmﬁ@l kesserogrrdealkyl, subisgtuted or

s ERE i R b SRR SR 8o
hal6QFPOPNASCRS OCHFLCNS COGHACODRAS SO,R’, NO,, NH,, or N(R);

[0017] each occurrence of R’ is independently hydrogen, substituted or unsubstituted alkyl,

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl; substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, alkoxy, aryloxy, heteroaryloxy,
halogen or CF3; and

[0018] n is an integer from 1 to 7.

[0019] In a related embodiment, the invention encompasses 1,2,4-oxadiazole benzoic acid

compounds of the formula II:
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need thereof a th
effective anmount 0O
and pharmaceutically
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referably, the genetic disease includes, but
canpgt a Icandrmfesbuﬂ@r dlmw of alpwlinzonary digkase; mmﬁﬁrabbf the dlsease

inc pi1§ 0o di S 8}‘0&? é&ﬂ%gsomgﬁ? %qhg g%lzlge@g 1’ s, disease,
B PrERroRy e e
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tons assom ated with or nmanifestations of cancer
rooaﬁ:%m HVARFOTMEheN ehcempet Behofne] EFRINE 9T YA Pl of
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apeut

prophylactically effective amount of a compound of the formula I or II and
pharmaceutically acceptable salts, hydrates, solvates, clathrates, prodrugs or polymorphs
thereof. In a preferred embodiment, the disease is a CNS disease; an inflammatory disease;

a neurodegenerative disease; a cardiovascular disease; an autoimmune disease; cancer;
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hydr ates, solvates, clathrates, prodrugs or pol ynorphs
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[OO@@P?E@&%en@&%&oﬁ?ﬁsstﬁf‘ f88Hs fo? nidiR1PmeFesthitare thiNSlatibn

nt,

anot her enbodi ne ‘he nonsense codon resulted from
terminatige melosnorsogediiteh mRNA deery- | Theiipeantiop figiler encompasses a

ar,ticul ar t.heor the ahilit f I .
mefigp o sippresping prorierpp ompna L i b F S PREHERe Bpglted mRNA
dedTPKeS céiDEsmprsEh & boritictinge dell@rhibitthig promatarer@nlation tatmination

any di sease which is caused in whole or in part by a

andioimpenese madiattdmRNAdesryaydeaseidectiyh apoantofg romnoupd el
forrr%glsa{]]le(%s[fd TRODHL O aRfk! Y oRp9lsel B nisi 68 thad8ing nonsense

suppression in a cell comprising contacting a cell exhibiting a nonsense mutation with an

effective amount of a compound of formula I or IL. A nonsense codon can be present in the
DNA or RNA of any type of cell and can arise naturally or result from mutagenesis.

Accordingly, cells encompassed by the present methods include animal cells, mammalian

6



of premature term nation of translation. Wthout being
limted to any particular theory, the conpounds of
woaommmesok or 11 allow the translati on of NMRNAPC®D/US2004/011106
conti nue past the nonsense nmnutation resulting in the
LoetiRY ke - @Ms A radiidely hanatdlyinRbedelld Ihomercibodasarcthe nonsense
of the invention is that the therapeutic ag};i vity of

coden vs wFRSSIIGR thepragemitor DAYA.| In apothes gmbadispess fhe pgusense codon
' ecifi.c, instead are effective at treating of
res‘%#eg\%ﬁfﬁlﬁlgag%ﬁ?sl%i sease associated with a nonsense
[0027t Withott bemy lifed td 48 puetiduda shaky,ttheabilityerftthe pompgunide of
patient specific. That qu, a pgti ent be s reenﬁed
formgladeard! A premote repdibraneh oF sor icedopsdpalies (s Waly 1 the treatment
i88ds0 Qrhidhfi Ry Bepdrt 83h BndnbdmBtation.
or BTARR R o) R0 Ul S DR Lt Bt At bl dtain
Sudhatisaabes can occurldnatethesietnehsefl amonneaf dctiye protein gvahicedgs a result
genetic dj seases. neti ¢ di seases..that can be..
of RrpRaRER epp! m@ﬁwﬁf e &Y&%&ﬁﬁ@%#ﬁ?@%ﬁgy patgpulps theory: the
corhfunHE6r HANERIT ord¥ bR WA BarH1a568 S mRN A @8l c6HiFR8 past the nonsense
col | agen di sease, diabetes, inflammtory di seases or

mutetios mesulingne thequredefion effid] sagiberotging ADpFWRHTH asmsst of the

. [ 0029 used herein,. .'prenmature.tr | at ixQ .

i 0 O 6 mr ol € iR PR S0 LR v g pecessaity

dis6RB BER A i1ERAA ArL SHfdcas® aNdatielg bopRNe@tignmyalidcdsd fsseciated with a
stop codon. [0030] As used herein, "nonsense-nedi at ed

nonsRNG nietign:  Ttides thomathydnelchevsrtieraay brbaien specifife Thatis,
a p%&%ﬁhﬁagbfe g%’élgArgeggﬁ Qite%r%{y%%f ﬁkﬁ&i?&@é W aEsdef RAPLRh 1 Wdnsense

used herein, a

mutapiof Mt sd( el einbe atated withdaompound pf dsaivendost op
n" refers to the occurrenCﬁ%of a stop codon, where,

codo
[0028L Bhprrrepnunds phivamdly kg 1 arediseHd 1@l 8T P§VERIINE genetic
dist 308 erfefic URE LD BlE Ltk b@treeﬁ‘&f‘&ﬁﬂ’é@m‘i@ﬂt ¢dfhounds 8f formula I or XI
pornt nutati on changing a codo correspondi ng to an
inchidi RancRe,i atltoimnmans dopaseoblond d{s6x833ollagenidisehshatiahates,
. "nonsensg suppression” refers to.the inhibition or
inflapppiy Sissases or aﬁF%tﬁagtnﬁWé?“f SEHOR 4ISPBE and/ or
nonsense- nedi at ed nRNA decay. [0034] As used herein,
"modul ation of premature translation term nation
and/ or nonsense- nedi ated nRNA decay"” refers to the
regdilat i DEFINIEEONSexpr essi on by altering the |evel of
[0029 A8 NS&1 FHART §r&thNiire trHslaBYA ERnEnatioh” kdferls 3o BRSEfAd R mutation
to increase production of a defective protein encoded
thabghangeseneodai chrrespondimgtie pe apinsrcibiponstop cedon. t o per mi t

G Bt GBI FTAEOR i o

melRRs YRNECcEROf RN cdrtfRing AGHleth &litedifarfatiph edaiitttdN codon.
transl ation term nati on and/ or nonsense-nedi at ed nRNA

[0032L Ay useshheasinsa (pyematind wrmisation ceflons On sereBIIppe siopicafon” refers
nversel i f 0t ' t ) .
to SREVEERPYf dtoh hodeh AR RRBASH b AR E ol ming goidshould b
[00BDE As el heréin 0N @ins@ise maitation™ id 4 poiat Aitadion tchangingh caton
and/ or nonsense-nedi at ed nRNA decay entails
corgrspRding o a8 FpiR0 @Fid ta @t F98o%uppr essi on.

[0033] As used herein, “nonsense suppression” refers to the inhibition or suppression of

premature translation and/or nonsense-mediated mRNA decay.

[0034] 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, if it is desirable to increase production of a defective

protein encoded by a gene with a premature stop codon, i.e., to permit readthrough of the
7



[0035] As used herein, the term"patient" neans an
animal (e.g., cow, horse, sheep, pig, chicken,
woundegyisoguai |, cat, dog, nouse, rat, rabbit, 8aTAS2004/011106
pig, etc.), preferably a manmmal  such_as a non- pri mate
-DIGHHUES JRT PREOE O B1eiIscapmEIE\50 ATfasIAtiormel the ggjag can occur, then
I
B B U plon B TR il 28 afATRORUTE S g mRNA decay
enailille upabgdativandf nohtenbasuppessiode Cennersely, if Hriodedirable to promote the
pre-screening that the patient osse ses an ense
defipiaares, any %WHEFP%WW odop, tha mggufjtion of prerature
traf b8 BBt QUOb: &Y nﬁer%@ rrﬁ@d 'ét@@m QWA' ‘Ei@caﬁﬂ% hta?%%@vn—re%ulatlon of
mutati on the pati ent I.e UGA,
noassnshsuppressiondi nent, t he pat| ent IS infected wt h
teri al el I s, (e.g.. udononas aer,ygi nosa
(0BTt S hiGan B iR G A ) e e e, sheep, pe.
chitkER | thikel, rﬁlﬁﬁt&@ d 01@13@36 £, 14585 iiie@ipi, eW)), BfsFerably a mammal
ot herwi se specified, the term"substituted” heans a
sugjr mnorsmb@aietamd edrivyetofreg.t monlmyrandrhumné most preferably a human.

stit ent S T y
in geaR P E R I bR e Bt e TR syt Inone
enﬂﬁ‘)’dﬁﬁéiﬁyik BYEen A¥ermiRkd 830Ygh preakioshida il patient possesses a non-

cycl oal kyl , aryloxy, aral kyl, alkanoyl ox
se@%;gwgatlgz i @noé]m s bgd@p%’sj A2 hggn @tmm roug ‘pre-screening

wSEhSHEAT B Y P LHLAR0S, et GRYSL ORENTH oD,

enthodichent Al patiegit dlipfeated veie eazteeiil E¢llsre.gg|Rsyddonainyl aeruginosa). In
ar al ky] , _.al kanoyl am no, aroyl am n? ar al ganoyl am no,
angilas%%mmﬁl@ant theicsHo 9t @ﬁ?ﬁ%ent@{ﬂa‘élf% byintqtedr yi ani no,

Iﬁé&l ‘Bgreﬁ‘{ %F@ﬂ&ﬁé%%ga# 2 ochel;] 1t dHtRed” means a group

ara
submtmied) by ohe tdIIfour OJaﬂnblij smbst[m«mts ang/li 2 hainptrlﬂuoromethyl

i Sty By Sl AP PH ey 6o, alkanoyl,

1t [
D e
allGGidkingy arfyland@hdrakdhdayrio, oycloalkylamoms hethracgclpiroime, aiogo and

e BN B B B30 8o B RS ol e rom
allé Ydryl, aﬁﬂ@mla@tdﬁ@?rla d)et8Na6¥6! z&alkﬁﬁk?}}]arﬁﬁ)o mféﬁiuyéd,

lmdazoy fur t hi enyl thlazol pyrrolld

alksppylggpino, pybstlmt@;wryhlﬁdm I$éf>$t1twéd axAII@néylﬁml@cs thnez alkylthio,

o RSy O P DSBS B g gt
allfylnfoh i a@ﬂ@mnﬁpmu@m{mnﬂt sulfob Oy (. g8 SOINHA) éﬁbmtuted

aryl and aral kyl. In particul ar enbodi ment, the term

su@wmml@@ ca&zs)écy, %bamaéa{ﬁ ey ONH) cobstitutad cabaenyl (e.g., CONH
all{ﬁ,r(?(bﬂH &g{, mgﬁ?@”& f ﬁ@%&%ﬁh&g thdrd' & tt%[qggbﬁ {tfofks on the

ans  a s raig aln or branc
nitheenGylettied floydilkglatydor ralkyt)galkooyvaibongl, a26/1,cabtitated aryl,

at.Qns, WD 2004/ 091502 PCT/ US 004 6, pr ferably
gu&mg@%agﬁ%swr%ys% <6 1pdelyh FIEISIZE‘?O lyl, %‘Ié’grt &eﬂ%gf‘y? pyrrolidyl,
%{%ﬂkﬁ% hﬁﬁda he?l@% umfe%insisr&'t&fubo%] ah s@sﬁﬁﬁleﬁts themselves are
i nc

n- propyl
furtlrer pelpatiphted, sneh fmfbhyt subsimt—uhﬂptalgd aelect&dd"m Ithe grnum congisting of

d -n- l; I d b h l | ud
hafcl)%ls%, &Elfyggqj%’ndyj glé/b: a&%rgfky[.a]insao%{la & ee dtéﬁllm ts Ebile r’c]grmusu%stltuted
doed BRARERNYyanc?- Met hyl butyl,  3- et hyI butyl, 2-

[0037] As used herein, unless otherwise specified, the term “alkyl” means a saturated

straight chain or branched non-cyclic hydrocarbon having from 1 to 20 carbon atoms,
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met hyl pentyl, 3-nethyl pentyl, 4-nethyl pentyl,

2- et hyl hexyl, 3-nethyl hexyl, 4- nethyl hexyl,
wo-20mdaydobexyl , 2, 3-di net hyl butyl, 2, 3-di net hyppemsydos/o11106

2,4- dlnethylpentyl 2, 3- dlnethylhexyl

me%ﬂ%flﬁumﬁ MM%@WMS eu?d ﬁao@t' prefeRibish F—&)darbon atoms. Representative
) di et hyl pentyl , di met hﬁ]b{hex yl

sat@atgd@trmgh’@%ageaikyl]s mcgu@ meﬁfy{lhy bxmpropyl -n-butyl, -n-pentyl, -n-

heXé(l e]t’l %egﬁﬁég%/{: Fyéy B ﬂ‘i’Wﬁ }191%5{7 kvﬁul? ﬁatﬁfall@d LISAUNGE alkyls include -

1so§roﬁ?l§ byl bﬂt}&t-ﬁﬁb’oﬂgﬂt—teb’trblﬁylm’ats(tpehﬁ}& Z—meﬁwmmﬂt §imethylbutyl, 2-
-met hyl - 4-et hyl pentyl, 2-neth et hyl hexy
metil-y}ﬁ@tl 13- m@tﬂmnﬁéx%rmet@lp%@ﬂ@rmeﬂl%w r%éaa?‘ihyﬂlexyl 4-

oy ) S THREDEN 2 L OEL Et B B s

2, 3ulisiatbs ek yl, e dlmeﬂiyﬂiiﬁkyl, Arsedimetindhayi, &bdlrn&thylpergyb ags

oS3 e T M AR S RIS 2B o
eth?lﬁy@ﬁ&l""ﬁ&hﬁﬁ@@l@ @tﬂgfh@)‘?ylt @Iemyu?éxkzﬁ :ayxheﬁa PE‘-I%thyTﬁ%ﬁﬂ?} Bmethyl-3-

rarg ht chai'n or ranche non- C iC drocar on

ethilpeintyl 2ﬁmou1ny124{edlyz&ntbé,r%mﬂa'd@n®hylh@ﬂé, -me&fyéﬁaﬁﬁhxlhexyl 2-

LR IO WL N T R T -

amﬁﬁ@ '1113:§ eRAhallikM %rcﬁiprcﬁh Bbunsimiiftedst sabansleed Unsaturated alkyl groups
(C2-Co)al kenyls include -vinyl, -allyl, -1-butenyl,

incluge bﬂmemwoups andtalieyplybarphps, whigleare disghssed Qelﬁéfnt enyi ,

[00_3%], §\s als?rel?eﬁe]]nb%% u%é)(lte}}]erYV?Se gﬁéq@%%(dé tﬁlel éﬁne‘gk\ﬂ%en%l %roPp *means a straight
chadn beMandted noih =dyerd Eydtbcarbc&r Hf@tﬂigeﬂmh 2 to&Ohﬁﬂioﬁl’aydms more

-1-octenyl, -2-octenyl, -3-octeny
preferabiy e <parbqrgatﬁ1@§,,éﬁ9qt prafqrahlé(@eﬁ Wr'bon gtOél@@ glﬁ%,qncludmg at least one

carfé(%r}( g%rsﬁl‘ﬁﬁ] %ulﬁ@ goﬁ({] e%@r&%ntagog str;{i gl‘gkz:lhgln%ﬁ%rﬁfch@({‘ (Cz Cio)alkenyls

roup unco or conjugated"t

inchidet-vial, ua:lg&,t-mr@t@l Muwayl Aeolaitjdenlyll - lgpenixnyt a - pbntenyl, -3-
unsubsti tuted or sugstltuted sed, here

mefiyl-d duitevhel Wby lspRerryled-1- H@lftﬂaqdr#-baqe@ W h@ﬁeﬁﬂpr& hexenyl, -
3- hhgfﬂ'll}g Carhbg{eﬁzag?hegﬁ%ﬁ)l n3q{e%3&h lacf' 186keBPIN-CYGLAYA, -3- octenyl -1-

Vi n carbon atons,” nore
nowngl‘ eZ-abhqnyB,—-:’i@mnatyfb,oﬂl -dereny,, -2resenypr-Sfdeceripil ythﬂ@ like. The

dofbls B S iker T ot Cipb it beRinea o 5O Teeted fogmgiier unsaturated
grofif A emealyb RGeS be @%ss;taaeaufxﬁwmed ncl ude

-acetylenyl, -propynyl, -1-butynyl, -2-butynyl,
[0039} ,A@mtsgd@ﬂr@m, inmmﬂymmse spifigd 1]]119 |terrr;[ aﬂgmyhgnoup means a
1: hex

straéhtﬁgﬁ iﬁrdncheél Lﬁcgb{,{ iC nydrogar%ﬁé %%W;@ Ifrom g)t(&/ E(%( yeHl))/?n atoms, more

prefe'%aﬁlﬁjQyméarbon7at@§1b)&ﬁ&§t Ipre“f erabgy.b )thrbon 3tonay) mﬁd/includmg at lease one
-8-nonynyl, -1- decyny 2- decy % - 9- dec

carbmecarbwetnpﬂh bomdr @wmesgnﬁaavwreaaht Wwﬂ bgang QX d@rzr%@alkynyls
1nci‘{1r21%o£]éeltJ 1 g()y 91?1 gh“&?&ggh %bﬁ%#]l @flﬁ{l 3i)teﬁg/nyl ~-3-methyl-

group. roup

1-batipst, i- l-lptaﬁlﬁ}'nyl[ OOHEIyn s -2:8eehnlyk I-8ihox yry) -&Sﬁpqmly]a r—?MhSIﬁynyl -6-

specified the term "hal ogen’or halg means . fl uori ne,
hemmﬁmlr@tyrmhamq@myb r7'|°6‘a’F1M]e 1-gonyyyhodarpgados-nonynyl, -1-

u
oo L PR R 13108 D040 o0 BT I g o
unammugﬁ&ﬁ-cﬁ chmhlgammw zmothea bksaturated gedtipn ebh alkyayd @gvayp can be
gcludlng QTB - S02- CH2CH3,
unsubstituted substltute

[0040] As used herein, unless otherwise specified the term “halogen”or “halo” means

fluorine, chlorine, bromine, or iodine.



- S02- (CH2) 2CH3, - S02- (CH2) 3CH3, - S02- ( CH2) 4CHS3,

-S02- (CH2)5CH3, and the like. [0042] As used herein,
wanb@gwioeherwi se specified the term "carboxyl PCaS2004/011106

"carboxy" mean -COOH [0043] As used herein, unless

qpxhh SIS uSIRBG, I],;ma@ﬁoﬁnbﬁvﬁﬁp&mﬁaﬂ Kleextgim freldpbsulfonyl” means -Alkyl-

O(al I&/ V\,herglgl n al kyl i s defc%%%jlg bo Olzp(?IlI3l;l?SIOnngH2CH3,
*Sﬁer@‘*@ei oo %%F%E@%‘S@%ﬂ%?ﬁ S5 <?§99@ﬂﬂs A8 ofet

[00421] Iosxysed hbaiiny hihlese athsrwiseGipe e (e texth f'carbrerl@amd “dakhoxy” mean
[ efi ned above, including -C(=0 O CH3, -C(=0 O

-G . -O(=0 O (CH2) 2CH3, - C(=0) O ( CH2) 3CH3,

[00@] 2 (el GHRNA GRS oA etiGE HRGERY “aREx{ B eddsKO-(alky),

a preferred enbodi nment, the esters are
Wlmr@hyﬂkrybwipﬁbb@al(ovee1n,cludtrtge0é2<HserOCHzﬁkleir-@l(S]HehCHa #(CH,);CH;,

0 vitro.or in vivo 0045] As used
Oﬁ@é{gﬁgﬁ Eﬁ@g@%ﬁ; it aci t i ed 2he[terrr1
0043!] Kﬁ@%ah kydein, miﬁpe%oﬂqélahwép)scl@ed (1 tedth ) alkvRiafionyEaRéhns -
" is |ndependentl an_al kyl group _as defined
DR Halky e e R Y G e 8o HOMET OO CH -C(-0)0-

O] e G TS e (AP RRE I Ry o GO RS 15500

(CHg)sCH il the hhanBl @preferled eyndbiienend rtheredtérs ard ighydrolyzable (i.e.,
cont ai hi ng to 14 ring atons. The_ring atons of

thesestes A B lyzec? @rwrb@%le amérué VHIq ordarvm atoms. Aryl
[ogﬁ‘ N Sk ﬁéllé{ﬂaﬁnie%%ﬂ{ %&!ﬁ@gﬁl fh trl@{sgangn” RS - (alkyl)-O-

g structures suc )
(alkphpohorein cash tdky ”assmﬂqrenderftly&m.hlkﬂrgnmqyad definnd Bledvieesicluding -

ctfie SoR o i e ERPCHRS RiraRB ety Myt ke

[odmeim uséd helrega ulRRRY &ﬁ&%@etg %&ﬁ@& We tSFRURS T Iﬁeélg%ecarbocychc
phenyl tol yl', anthraceny , fluorenyl, Tndenyl

aromzuicem;g conmnmngrﬁtom ehyld angi atoapshtlling Irmg/at@w bﬁa;wbq»qychc aryl
aryl ou ubst ted. o ubsti t u ... [ 0047

e e B E AP, AT HRE s S rdligB P Rty v et of more

ringRELEHRBHEN ad THBAS., Bi-, GIORHY CbinpodiR Ml dsitefzo-fused
containing from5 to 14 ring atonms and the ring atons

cabepiycdicmneieties| suak as HAL, hitstrehyipaaphtipnd enéthedike. Preforably, the aryl

{. epend I ecte fromnltroe
er i G R BPi PF BRI oty R b R dhon
tolgD abtHvesylNAvdregylphdeny], sFlefyT, bAhanfirénd abd 8sptEki N AdGarbocyclic
nmono-, bi-, or tricyclic conpounds as well as fused

armf@w(féyéﬂeémﬁﬂqsﬂ% or MBFHEEdnt ati ve heteroaryls are
[O({;ﬁl A&Qls¥h hexreﬁHt gw.ﬁlég’é %t 1ew9 as%%&ﬁofltl we te]%¥ r‘l'leiqé(ljoalyﬁ’uﬁqgéns a

zof ur anyl enyl enz
catbeoydic &mm;ztﬂd g cdmmﬂmg Soths az 04 yihg aMermHIth\@/hng atoms contain at

leagé%%w%%w%e}%rﬂ?lgﬁ 35 yo’::h%!se%%?%gggﬁ&%{ﬁ%;ﬁlyl srerfegtgczi c1):r|03r/1r|1 nitrogen,
oxﬂl XSZ k. H@ﬁéﬁ?&ﬁ@. ﬁﬂﬁ stk dY 1%185%’ tom ]Ipéfind? ﬁﬁlﬁé’ bne or more ring

rimdinyl, pyrazi triaziny
Strwﬂlui@a bwchi asyhonogubinaz dlhcynm: corthpmmaly as wah ak [fmsyﬂ heterocycle moities.

e i BB S B8R i ST B3R
ber%ﬂrbl%ap@lfdﬂ%ﬁﬂlpﬁenzothiophenyl, benzoisoxazolyl, benzoisothiazolyl, quinolinyl,
pyrrolyl, indolyl, oxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl, thiazolyl,
benzothiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, cinnolinyl, phthalazinyl, quinazolinyl, benzoquinazolinyl, acridinyl, pyrimidyl and
oxazolyl. A group can be unsubstituted or substituted.
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[0048] As used herein unless specified the term
"aryl oxy" neans -0-aryl group, wherein aryl is as
wdebiqvetsoabove. An aryl oxy group can be unsubspcruasem4/011106
or substituted. [0049] As used herein, unless
1o srﬂ%r #‘ﬂﬁ@@xeﬁﬁ&ﬁ%ﬁﬁs@ Prichsd gfenifRayhateiyMaryigfaneans ~O-aryl group,
wherei n al kyl and aryI are d %
wh@tbl@\ﬂéyl i$ aﬁcqquymlpﬁ ghovsutAm Byl Erewcad %46194 substituted.

[ooésg% ;‘f.f:{eén E%%R{kﬁgéfﬂec%%gﬁgﬁ%&%my » means ~(alkyl)-(aryl),

Wheré@'dmyﬂ bk 8D, deﬁﬁ&'ﬁl)dvtaﬂﬁnljaﬂmg, b@HR) Himited iy H(CH,)phenyl, -

BRI, et eat s HP PR et G B Pl lnthracenyl,
(Cﬁg)?lglr r(%l §| (lf%#%mgériﬁt g@ﬂ?%ﬁ’ﬂlényl‘“@@ﬁ?)‘n&plﬁh hn@ihd like.

ove,” i ncl uding,” but not
[0050]nd\¢ ectdtherein, (UGHR}) piheivdipe $pec(f©|d2t)1@p§’:yml l@W@roarylalky ” means -~(alkyl)-

(hete(ch:_r_%g ot eréclzlg% yl m%%éﬁ%)%( @z rdgg %{ﬂ}/ove P{lc?u%ing, but not limited to -
(CHZ?@@@/PEI i ﬁﬁ/h ba, cd vl LGHpyRHR) D e@@ﬁﬂ5’§§‘¥(CH2)tnazolyl

enyl ; benzoth|o heny

(GHMU%[O@B@&IFHA)DXQMIWQ &ith)furl) €S z)bph@’fwaglgl (CHz)thlophenyl

ecified th ryl al kyl oxy" means -0-
(C}izg? ;hl an‘?%ﬁq% g‘fn al kyl and aryl are defined
[00§ng02°(§usddr}ﬁlreliﬁI Ihlsss BtHerwiak sﬂ)dc[ﬁddfﬂiie tepm-Qryl {1 RX Fphemyd -O-
heny - O CH( phen O-.CH( phe

I
(alky)- ((acylm ;Wh?rﬁ}]l alk_yband( z@ypa)rg ﬁpﬁﬁmp, 1nc1ud1ng, g/ut)no’c limited to -O-

(CH;&pilﬁléi_Q) nﬁﬁ%enﬂa%& %ﬁ%ﬂﬁ)e X% g&%én@%) @Zgi‘ﬁﬂ%llyl -O-

(CH‘ﬁzE:mﬁhﬁﬁcmM' @@CH;)lﬂabmse -OHEE, fihéghyt, hO-(GH Dazulenyl, -O-
cycl oal kyl " means a monocyclic or polycyclic
(CHaraphiyddndithgylionpr i sing carbon and hydrogen at oms

[Oﬂgg]gfkg ﬁ%/%glr}%relﬂ Qs e 6\91%5 g@& e thi P.J,ngl Q?ng§ kyP means g

r‘oup can bstitute stltute
mokx@elié GSp(ﬂﬁrc}&jac Isﬂatakc;d iy cunpsrisingdanie arslitydaogenratams and having

R S e g
Ex&r}{ @Fc@klﬂaﬂ%@gﬁug@fﬂﬂlﬁfeeﬂn a?é’ﬁét'lﬁm@é’dlcbb{) éﬁ:loalkyl groups,
ubsti

I kyl group can be uns ute or
mchldhgtqyblmpmpyl cpc]ebeﬂylit@bfybp@mﬂ cyadoheayk phd gYQiQhﬁplfﬂ and saturated

cycﬂg ﬁzly{‘ﬁﬁ ’rgl ) h%ﬂ(ﬁ%@lkglg%‘:?ﬁ] gegldlge‘? lf%g%%selrt%e& So? substituted.
Pref&%lﬁ rR6 ¥ ed1ydik 1@%@«5&1@ mERRYENEHAE oFicRMcHayc! i ¢ ring

onprising carbon and hydrogen atons ptional |

IOOISAI/Aﬁ gsetd hemllAlnﬂwsmtmlss @pmﬁedatha tqrme“hereﬁ@cyaiYé’?@eanS a

oG e Bl g b B SHRLRP by s

to PiMiBple beHud, Gidl thelfing bﬁmrmw@ﬂ o ledst bae haerbumn; peferably 1 to 3
i ncl ude conmpounds havi ng one or nore ri structures
hetgn@@ﬂ@nﬁsmd@mdenbbr selecipd fremingiyages, @@%ﬁ%m@g@ Ifur. Heterocyclyl ring

strL}Fért cLe fn%ﬁgg boﬁlpgudzﬁth%{/ﬁ%%&le Yt DO étﬁlc’%ﬁgp AREXSE nidno-, bi-, or

rrng epr esenta Ive heter ocyc es

tridyfi€ l:d;&ﬁpouﬂﬂ@t Pagferablyt tﬂelhﬂ”tet@@'clyd) gronp pha) knonmbychc ring or bicyclic
pyrrolidinonyl, pyrroli

nn&yaam@mmve mrweleatrtc +bu &szﬂe%mwﬂe%é%%wmﬂ
pyl{rc?l cﬁﬂﬁlyg P pyr ﬁe?ltdfrﬁ@gﬁ’d%ﬁ@[‘)dalerolactamyl oxiranyl, oxetanyl,

t et’rahydropri'm di nyl

tetrfahjzdrafmyaﬂmhtwnrmumwranyt ettraé‘fﬂmpm@lﬂl&bmyﬂmpamdmh]e
tetrghggf)q}qqp?xg%y c%o c;pr}]gany? ra]m(? the 11K lﬁbﬁétle}o%gfﬁyl ring can be

unsubstituted or subst1tuted.
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WO 2004/ 091502 PCT/ US2004/ 011106 [00540 As used
specified the term "cycl oal kyl oxy" neans -O0-

woeyaoosdokyl ), wherein cycl oal kyl is defined abovais2004/011106
[ 0055] As used herein, unless otherw se specified the

fWUE@JI m;:u%@ﬁhﬁwﬂ@b Iﬁtﬂeﬁ#ﬁée spedie thO®term “cycloalkyloxy” means -O-
(al (cycl oal kﬁ%’ wher ei n cycl oal kyl and al kyl are

(CY@IQFII(NBdWh%WéJYCIOﬁ gids§nedgoviot linmted to
[005%[ f&%’ﬁ% %I Unlﬁg I:\IVI%Q g;%éé ﬁed' tﬁed?éh# QP@IBElléIy}a afloxy means -O-

(all@ﬁk)%@yhleakbflj, wﬂﬁb@&gcbﬁl’kﬂ wddkglpee défired abhee, tlmlmhng, but not
am noal koxy" means -

limfeq rqq&%wepylf &wdplﬂayl e Hpayht Ddcp B, YO-chEiohepty

andtg I%g%z -0- (CH2) 2-NH2, -0- ((CH2) 3- NH2,
) 4-NH2, -0- (CH2)5-NH2, and the Iike. [0057] As

[0086kAs kles’ddwnelnwﬂlas stleriise wpsefisitbe idrine ntihealkarymhmeans -O-
L T SEF TS S e e,
(CIIIII:N%EQ %IJQ N CWB  NF( Icm;IzIschE rﬂl(leclﬁlée

IOOSIV]CNS@s@@xemMr(l@H@)}@wsy specifigdche jroradiyming aleanse-NH(alkyl)

o SR R SR i
WWH»M&NH ABOMS,, chm OB, -NH(CHWICH;, -N(CH),, -

N(éIirnI(I‘ISSoINZGﬁWZ% s e e By e
(00581 H0YEL b Junnees SHDFRO LR dhoq D @erhﬁ%r gmhe[nqglgglm(aryn

erel unl'ess ot herw se speci fi
wherirydrad i ﬂbﬁmdﬁbov&aﬁﬂadmglj-but mat kwyitpd (NH (phenip FBH(tolyl), -

aw.tpyaI K 1@I Fg]and Ay g%rree y%,.kl H d?argf Y 5 I(anzs:lIenyI Q\IH(pyndmyl)
I NH CH2- (f I I
NHQREH: %‘?‘“éﬁnﬂﬁge”y N . (azIJI ey
[Oﬂswﬂdﬁedmmnmlﬂgds)othem&ﬂe Gpifiethibh tdnyl Jarylalkylamino” means -NH-
- NH- 2-(.ph I t he I [.00
it el el pit pGeredaerd et RENEbenRH CEE-Ghenyl), -NH-

CH,¥E19 2N CaT(RRhra I\I}II:IC}fzc(YlﬁI)ﬁﬁI/Ij,VJI\IH OMEiRieRyl), -NH-CH,-

cycloal kyl "i's ‘defined ‘above, incl udi ng

(azuNthld y&,\]}b@fbf{ymdmwl)j- I\&yé]}bh(uaghthyl) N%mﬁp@hepyl) and the like.

- NH..cycl oh d th 006
ool pEYEe st e s R € R5elgbfiantify hbans it
oA i s i

Cyclq‘t@%l@) Mﬁzclopel(tﬂl-lﬁ)m Mhexxld%ﬁj[@yﬂphepéﬂd andqelikRe.

[0052P & Iugc%?xe{ﬁ%%d ers%'tlfdrwIJs ﬁg‘c?ﬁ&% he IgII’IS‘%ﬁIﬁIEI&IIIE@I’?%LQ Qalkyl)-
NH:( ﬁh&ﬁin)a‘lﬁi(laé &ﬂn)eﬂabk\% Inchwdieg aiH,- N8k h-(CHL KNI, -6CH,);-NH,, -

i nde endently an al kyl group defined above, including
(CH. N@@dﬁh@:ﬁk@}e [0063] - CH2- NH( CH2) 2CH3,

Bt

(alRY-NHZARCH1BY Q(alkyﬁﬂgéaﬂl(ﬁ@kﬁfw@ﬁ)l eaclf GHRY12 iNp@eindently an
and the |ike. [0064]

alky} grapR e@ﬁmd@&m I I\fl@es ] -M—Eﬁ% L NHCH Hohat
(00 8P U, -Rit(E8E),CH;, -CH,-NH(CH,);CHs, -CH,-NH(CH,)4CH;, -CH-

NH(CH,)sCHs, ~(CH,),-NH-CH3, -CH,-N(CHj3),, -CH,-N(CH,CHz),, -CHa-
N((CH2)2CH3)2, -CHz-N(CH3)(CHch3), -(CHz)z-N(CH3)2, and the like.

[0064] As used herein, a “therapeutically effective amount” refers to that amount of the

b—

compound of the invention or other active ingredient sufficient to provide a therapeutic
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conpound of the invention or other active ingredient

sufficient to provide a therapeutic 12 WO 2004/091502
wOCH4W8004/ 011106 benefit in the treatnent oPCT/US2004/011106

managenent of the disease or to delay or mnimze

bem%ﬁﬂﬁﬁiﬁﬁ&@atﬂ:&ﬁ?&d Bhigdembitbiithedidése ast dday dmaiimie symptoms
therapeutically effective anount with respect to

asseptpd uiidh the dispasei Ruether, eiherermbicelhaeiioghise ﬁlinow with respect to a
t
col SR Uy P 80l SRS By vination

with beRk fRMpiey; (HIRPRYRITE A thepdpeutit bertfi ﬁaﬂfe ireblsesht bnmanagement of
connection wi th an amunt of a conp oungﬁg

theidifpaset iL6igd iR penneelion WERAR BREBRIRISCORIO, Bﬁ{het“?‘l‘éetntlon the term
{
caniSFGAKES UHIA waDEARCs O A2, SRR TR toms or
cauedd ofchsgse br aﬂlaﬂyafseh@t}xempaummefﬁnm}mror sy giap withi apother
g%ent [0065] As used herein, a "prophylactically
thepaPPWiG 3878 anpunt " refers to that anount of a conpound
[OO@§] AR ﬁsé(ﬂi’&&h' é);b Qéhﬂédﬁ%ﬁll}aéﬁéc‘ﬁ% LI EREs 15 lﬂﬁzft'aﬁio@ﬁi ofa
to result in eéventi on, recurrence or sBrea
cotnpemdiod (timevemlanom othet a@weoagrle@leetf fugGeipnido serplinn thmareventlon

refer to t unt sufficij nt, pLevent |m
roclyFerh ok Spiend REP el we AL robp TRy R Fbeent ok Bl refer o the
ambii sufffetdnt E&?&@ﬁerﬁ ﬁmhﬁ‘lﬁhﬁﬁa%@‘iﬁe teﬁ:uﬂ’eﬂ@t dres fe.ad bf tHeliéaage or the
but not limted to those predi sposed to t di sease

occrrpnespfythediseasalin § patignsdpelyding h@tmt lpeifeddp élepsrs @f@ﬂsppéed to the
dls%a%Z pro@%ml&&%&l@?gf?%ctlgg 3.%125511811215 (l[) gé"fglj 6 (RERRSE thdR provides a

propnﬁaénd wgkeficial thy pel e ofehe @mat Fuitlidn, & pmpbjzlhcttdallg effective
conmpound of the |nvent|on means, t hat anDunt al one, or,
ampynt vaEasRRgt fooncaRRng of e lamlpe meaRg thah ag QR @lons, or in
r
1@2[2%%@&@815;) Q%b%ftéé %hﬁ'te@{oltvgﬁs %p?%ﬁ!}ﬁndcg%gﬁneﬂt tI'xfthe prevention of the
dlse‘a&ﬁ'pb]lslﬁﬂlrnfonh&monmmﬂnm anourtt béabempomainf tbaoyapiass thenterm can
anount t hat rﬁ)r pves overal J()Elpﬁﬁﬁ | axi or e hancle1 .
COCORPART BHYPUE that oy paEyRl i &F tfipprophylactic
eff"é‘ & s gf&‘ lw@fﬁténﬁ HRPETY ?hylh@&@@enﬁs used her ein, a
er apelt | protoco ers to a regi nen of t|n1ng
[OOéﬁblAd asedﬂgsrcm a ‘éthefapwutwmretoccbié refpeut |acregglent0§ tinfigg & dosing of
ﬁ her ei "prophyl actic protocol" refers to a
OH?%@PW@ h@?p?ﬁﬁﬁﬁaﬂﬁnd dosing of one or nore
[00B7PRR hk&?ﬁér&naﬂeﬁ}bﬁhylﬁ&)@@%to@olu $Eershe aed dg'imeﬁ of timing and dosing
prot ocol " includes dosing schedules and dosi ng
of gregirmeers profhobedy agentused herein, "in conbi nation”

t he use of,nDr n..on
(005 Foped Resbla b oy Rty Bt eulh fETR AEbEE rosipeps.
[0069] AR usEERERER, in cOMBRGLGY” re&ﬁr@i to' {8 negeMmsie thareéies prophylactic
the beneficial effects that a subj ect derives froma

andderdperpbertici ageds. t her apeut ic agent, which does not

| < e 37 t( i 2?2
OGIEA kA B b8 S gomg gt
bereficiahyffets ihat zoﬁubﬁdfw dexesstiiom ageophylactic dnheapeiticagent, which does

di sease so as tq prevent the prog reSS|oq)or WO senlng
notgpsuliHa afusealthe disease. In certain embodiments, a subject is administeréd one or

more prophylactic or therapeutic agents to “manage” a disease so as to prevent the

progression or worsening of the disease.
[0071] As used herein, the terms “prevent”, “ preventing” and “prevention” refer to the
prevention of the onset recurrence, spread or of the disease in a subject resulting from the

administration of a prophylactic or therapeutic agent.

13



[0071] As used herein, the terns "prevent",

preventing" and "prevention" refer to the prevention
wohod4ve1somset recurrence, spread or of the di seasaS2w4/a11106

subject resulting fromthe adnministration of a

qug&lﬁﬁ%gf@gkk%q ,ﬁ? RRE apeit I“@reﬁﬁ@’rtand 1GeMcrOQ41eD Dlihe 2radication

[ 0072] used herein, the terns
or dhaliegation of tthE‘edisevang or symeptoms w@%mi withethg disease; g certain

t
oSSR R PR D B s RSB e i
resi @R dofEht admiiigintioofend &f moretpeophyitaatic i Iﬂ@rapmtls pgadgito a

or wWor seni ng of the disease resulting fromthe
subjaghiviih s¥eled fispassf one or nore prophyl actic or

[00?%8@%?&Rsﬂegelﬁ%ﬁﬁttémt‘%hﬁ%a%h‘tmc% n#l egthbfé’s%ﬂs’aw@éﬁ@ 388 prepared

used herei e ter rmaceutical |y
ﬁo@@hﬁﬁﬁz&bﬁ@caﬁb@latc@ept{i%é BON- tomcsaa:hdswrmaman@ddmg ngyyganic acids and

oo g i s Do 00 RSy RS GRgiton sas
for ﬁ%gzloﬂﬁy%ﬁﬁd ofmeﬁﬁgeﬁt 1Bbéﬁf6§qﬁdlﬁdé3 8l ate %691%9&@@{69 nRedEc salts

trron sa or the corrpound of the present
maileiremtahominiung kaldiym, Bithiver, magutsivn,motassium sodismedndizénc or organic

| i |
saly B ol O BOPUAIE B AP i cbotine
diefhahd18miRd ethileaBaibyifieN Megnlthe (N-BRBENEIQESNIne Al Rotdife. Suitable

chl oroprocaine, choline, diethanol an ne,
noretomd astdsdnelpilqdut asgiotinited (qwnﬁégw¢ and eraania @yida sech as acetic,
tocaine...Suitabl e..non
alg Ct’ ant lhmn[lléc B %zene%ucl)fomachll')%&)én CaC ’i Igoﬁflgfbglcéj gm%,uﬂ%en@gu?fomc

formee flrfaric, @ln@id] g@lactaﬂinli’tf ghicbhie, glbﬁﬁéﬁmeglutaimal giycolic,
benzoi c, n‘ghorsul fonic, citric, ethenesul fonic
hydr@brmmc ireghlosic, Feiftsmis; laghp datlgicomRbC, %@W@Bﬁ.faﬂhwewlﬁmc

mu%lc 4 ocqn Eglﬁ;lplézg{ni&%tgt?% ﬁe?ﬂﬁ?&éti{cf P:h%ﬁl;&'b @%Bl 1c, sahcyhc stearic,
sucﬁﬂlﬁtﬂ ehlifmilicystifane sartdonictl, andprtolognesulifonic am_;ia S_pecnﬁc non-toxic

scidhin g Proh BElp Ry dLovBeIE s RAKSPRGT, PG4, and et plori acids.
EX&I@}E. 1&b¢ ébe@ﬁi’c@a afls chil%g %ﬁ&%@ﬂi&ﬁ@ bfid ﬁfc‘sﬂate%@ﬁé:' diner examples

-toxrrc aci s I nc ochl oric, hydrobrom c,
of phte aehoell k:novﬂuinf the ant, seaaig. nﬁemmgwwt Phmincagiadd Sciences, 18th ed.,

spe |f alts thus include hydrochl oride
Magggnﬁ]ég Stgléﬁ)tAS 188?%& exanpl es of salts are well
[00‘7@}3)&@ ubdd ﬁé?@in%& unf8€othSrvlse 1n5ﬁﬂﬂeﬂ,gﬂh@ PermS l_;;rodrug” means a
Phar maceuti cal Sciences, 18th ed Mack bl i shi ng

derBasivonf wor(lp@mal) that]ca0 hadiroles eddizhenr oiteraisd reast e@@r biological

cofURTO VA 50O o KON AL Rt R ORpiPa JERTefy gicgmpound of

theQfhivetiBR! Wk &8 ples dEhrodAbe inddidel B@H #éhot lﬁﬁiﬁéﬂ fo], @étbvatives and
vitro or in vivo) to pr ovi de an active corTPound

mepshplifes of amnypeu bumowion haidng HdePiOREHO YERRlApIgtiessuch as
biog}rq(grd{yﬁgﬁlg ﬁli dﬁloh?&i%ly%beie aqL, gl ﬁlp]l%(ﬁ‘gl}&gbleg E\fﬁ% veS

Tes'°0 conpoun e |nven
bichfdibligebibicaibpeiies, hicHydm]ymbRtiredes und bﬁﬁlydrolyzable phosphate

bl ohydr ol yzabl e am des, bi ohydrol atg:x E‘B ers
anaépgm def«gr%lm prodaes ghequarounds Witk carhonyl Bigeiional groups are the

8! gntlk te 354 tly formed
lo‘x%i?oﬁ@g?%%z a e %tﬁ{)gg% %a(?e gn aﬁ;g}gﬁa © Pr fesfae? g vemen y forme

by pstexdlfyirgsanyfoftlreabmgdic weidmaiati¢sagrgdent omﬂtelrmiawlgr Buggdsugs can
typ?craﬁy%)g %repared using well-known methods, such as those described by Burger’s

Medicinal Chemistry and Drug Discovery 6th ed. (Donald J. Abraham ed., 2001, Wiley)
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| ower al kyl esters of the carboxylic acid. The
carboxyl ate esters are conveniently fornmed by
weztmromwipeng any of the carboxylic acid nnietieeTnmzmmm1n06
present on the nol ecul e. Prodrugs can ically be
ran LeRgh @lenlad L@ al Trkmwgs (Fethhuodgaard @éh 1 gS,tH%‘Q/QOd Academic
desc;ﬁé by Burger's Medicinal Chem stry and Drug
Pupji )6th ed. (Donald J. Abraham ed., 2001, Wi ey)
[Oé’)%l] W3 %Q@ﬂél@%laﬁﬁ%n?&}_ ! M@éir@lcjaléﬂﬁtheﬁenﬂé ‘Stiichydioly£able amide,”

u ruurugs (H Bundgaard ed., 1985, Harwood

“bmm@mzable Iésm@t T Ebiehydrahizehle ciibamste. Abichydep iebls slbonate,”

B

caﬁﬁh@t@mﬁ%ﬁe or phoGbhAte, Bdsyealiely, 684 b@’ﬁp&blmd 'that elther 1) does not

|ohydrolyzable urei de,” "biohydrgl yzabl e phosphat
intyefers veith Bebirdogiealiastivity: af tha rempound byt sam gﬁrég T RO, tﬁ@t Compound

h h
o BRSPS PRl Ay SR Ao oot o o

is biofo LU IkBCvO Bt i6 @onepiel & viup anth fbmlogodbomﬁx}'e compound.
advant a%eous properties, i VI Vo suc

Exginplasiob ik deplyzagle estsis ket a%?‘éatqt S}Hnteg#g éyweﬁ‘ %1ky1 esters,
b ShAAEALdfs 18R b e ankya GSRRY Bid @R1NE MENO Fr@miphts of

y "act’i ve€ conpound anmpl es of
b1&hyallmlglzablleyanidbelmh1der lwtlamzlhaldmﬂdduo, lawer aiky] 4mhiges, edamino acid

ansiggs, alfprred 1eSerarly otk YR e ey
blﬁﬁydrag%ucgéa%éfﬁﬁ@ ﬁcﬁﬂb d/s atd Wt eBted RoltloRE€alRPbmines, substituted

ower al kyl  am des, a-am no acid _am des,
ethj'lkrmdmu;lés amimbesids dydrenyiikyianiinea hrigrocaels 6a¢ hetgraagunatic
$s]pf blohgdrolyzable car bamat es i ncl ude, but
ané‘lnEs’ ARE PRLYRIETHAIESES: | ower al kyl ani nes, substit ut ed

09’7 5]3/)@{1‘&@%@1@1@ 851 uR s vike indiysded) Xh’@ﬂeh‘yll“ﬁpﬁcfﬁéls' pure or
het'erocycl e and heteroaromatic am nes, and pol yet

smmnemca{lmgm@] npRgnes spapemef asenpeEnd W%téally free of the
ndi cat.ed

ohG RS st SSL Mo ey o copponns

haaERsHeMirh Scefitéh $¢1H fbte isabdtantialle &reobf tHee)pposlteeanantiomer of the
stereoi soners of that conpound For exa

cosrouaGArStereemgrigally PUELFARRAYE] hRRE SYO 6 alg’h}“i%aﬁ will be
su ﬁgﬁt?{ll Vﬁ!’éére ot?ﬁ%e% ld%{e?égdlég éf’ thk c@ﬁl 8find. N8 _t@ﬁ@a@ StekEmerically pure

npoun reonerl ally pure
congiioad oempHses @eattmhmhahoat SMrtiyavaghﬁ dflonb etereoisomer of the

cogTvBAAB o8 fippreban 29V PLOiE BLFihy PR SoBER 54 ifompound.
m‘c‘sfégﬂ%ferc'a%@ nglr % ﬁ{aﬁtaﬁé‘lﬂ IOHY walih Qﬂoﬂﬁt&g&s&ﬁeﬁ@ﬁhe compound

reors conmpound and | ess than about 20%
artoylessethghabonf 1@6terweigkirafdheothrer gerodisehers ©b ﬂmﬁmoound even more

preferably gre t ha out 90% b
SR gt COmAPS ALY b Ahe sidorate’ TR afynd and less
thiR YA 5‘9@59%@% of 1he ofttch Sieredi VR SAHEESmPduridnend most preferably
conpound, ‘even nore preferably greater t han about 95%

glbytemtbiay Abow O 7 ey weighbof ensratareqjsornere! dengrannng gad fess ghan about

ht of t f
ot SR S edtomRe et sty R ac er 1 han about
(0077 RY uyvw 94in @hd Qﬂl@sﬁtﬁéxﬁ@é&e&ﬁﬂi&ﬁteﬂ)ﬁhé feemCenpaionterzally pure”

| ess t han about
means a stereomerically pure composition of a compound having one chiral center.

[0078] It should be noted that if there is a discrepancy between a depicted structure and a
name given that structure, the depicted structure is to be accorded more weight. In addition,

if the stereochemistry of a structure or a portion of a structure is not indicated with, for
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3% by wei ght of the other stereoisonmers of the
conpound. [0077] As used herein and unl ess ot herw se
wondi4paised, the term "enantionerically pure" PRPEaUS2@4/011106
stereonerically pure conposition of a conmpound havi ng
xR S84 0 BEHT Blos;tnk @R&]rd dr poheuil of thesthat@d id fodfe ihferpreted as
there is a dlscrep ncy between a depicted structure
en@ﬁﬁ’aésm&éurﬁte’@olﬁémeﬁféﬁt structure, the depicted
structure is to be accorded nore weight. In addition,
i f the stereochen1str of a structure or a portion of
. k RIFHON O X HE : N\ TON WO
2004/091502 PCT/USZOO4/011106 exanpl e, bold or dashed
oneg,y st <Rk HiroR 18y EPe@lr ucture is to be
|nterpregggM%@ﬁgentvnpaggrﬁg—gﬁr’gre reoi somers of it.
4. DETAI LED DESCRI PTION OF THE I NVENTION 4.1
COVPOUNDS OF THE | NVENTI ON [ 0079] This invention
[0058T Ghisaswsasion cRcodnmssdilsk dlozadierobenzati aditconmpeumds oHformula I:
formulal: RRN'O31 z RN RAR OO or
pharmaceutical Iy acceptabl e salts, hydrates,
cl at hrat es, prodrugs, ﬁﬁﬁynnrp‘x, ere0|soners
including enantioners, d astereure racenates or
m xtures of stegg €o erein [0080] Zz
IS substituted or substltuted or
unsubstituted heterog Jubstituted or
unsubsti tuted cycl oal bstituted or unsubstituted
al kyl, substituted i tued al kenyl,
substituted or af ed her®rocycl e, substituted
or unsubstituted arylalkyl; [0081] R is hydrogen,
substituted or unsubstituted al kyl, substituted or
unsubsti t ut ed cyclo‘ < Eﬁstltuted or
unsubstituted hetero ycIoaI substituted or
unsubstituted aryl, substituted or unsubstituted
het er oar ysf phar(né?d:ﬁlﬁbﬁl)mmeptableamlys hiydiatedy dhthizadsl prodrugs,
group; [0082] R2, , R4, R5 and R6 are |ndegendentl
pommeﬁeregﬁg@gst e 1@61@171@%%&51 @eﬁtg@mgplﬁy{ac mates or mixtures of

Stefegg% e}sllh{%ge g bstituted al kenyl, subst ituted or

[00gL 7, é’.%éz%#‘ ‘%‘esduw%%@ae%w e Pl B RSy,
subRBtREPEmb@Rkilkted cyeldasikyl] stbSetuld or uﬁmﬁwtédtaneﬂ Sib¥tituted or

substituted or unsubstituted het eroaryl, al kox

unsybytiteed alkprsil exubsiityted oy unsqlpgtlt@wrhetagplafcle@s}iguu@g-{mzmsubstltuted
PM{ COOH, COOR7, SQ2R7, NO2, NH2, or N(R7)2; [0083]
} occurrence of R7 is i ndependent 'y hydrogen,

[o08UD Rtl id htdesbe/ subbistutestdrtunbetdtiadtddydlkyl, substituted or unsubstituted

cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,

(N
@
%2
[/
E
)
I

substituted or unsubstituted heteroaryl, -(CHzCHz)nOR6 or any biohydrolyzable group;
[0082] R? R?, R* R’ and RS are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl; substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, alkoxy, aryloxy, heteroaryloxy,
halogen, CF3, OCFs, OCHF,, CN, COOH, COOR’, SO,R’, NO,, NH,, or N(R")3;

[0083] each occurrence of R is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl; substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

16



substituted or unsubstituted al kenyl, substituted or
unsubstituted al kynyl; substituted or unsubstituted
woyaelmaidoyl , substituted or unsubstituted PCT/US2004/011106
het er ocycl oal kyl, substituted or 16 WD 2004/ 091502
isRbsti S 984 d0Buoy DEsBSithicd IR bréHrYl, alkSxHyIbiy, eliedbaryloxy,
unsubsti t'uted heteroaryl, al koxy, aryl oxy,
hal¢gemenrddiydsky, hal ogen or CF3; and [0084] n is an
Lhteger fromd tq.7.- [0085] In an alternative
[Oogzﬂlb%% aﬁ‘elﬁ{e,ge]i ’%%miqnt\‘?gnt i on enconpasses a conpound of
[00ESF Fldntallernatie eRibbdintean the invEiRionRBicomgassesnalcdrEp@me of Formula I

hyd Z.i t methyl, 2-carb thyl, 3-(4-
Whirgm'r‘ag%ﬁ{& &Zlo%ia R, 1 &Jj %ﬂ hpsﬁirsé‘?r{, & %1956 mé%wb |2:ca§m6qthyl, 3-(4-

- err£g, e ' the invention enconpasses a
py%(%hn}agﬁéﬁl’oylﬁ& ?}@?@%W%%ei nRLis H [0087] In a
[00p6Efer preteredizntiodizndnt, the mviemi@n¢icompesses apaspesndof Formula I

compound_of Fornmula | wherein Rl is any
wheserg disdl-y zabl e group other than H. [0088] In a
fFormula I
B e P SRAPpand of Form
whéreimrR ia ahy bidiydOlyzable grovp @ha@Hhar Hphar maceut i cal |y
rooFERER ik Flbodiment e B o sRiniiad Bi-oxadiasole bensote acid
co Rsbf thdtegnas Yi:, substituted or unsubstituted

eteroaryl, substituted or unsubstituted cycl oal kyl,

substituted or unsubstituted alkyb, substituted or

unsubstitued al kenyl, substitNtedor unsubstituted

het erocycl e, substituted or upfisubst\tuted aryl al kyl;

and R is hydrogen dt hal ogen.J/[ 00 nmZone enbodi ment

R is the hal ogen, fl\joRne referred enbodi nent,

Ris hydrogen. [00Q90] Inja preferred enbodi nent, the

i nventi on enconpasges a conmpound of Forrmula I or 11

wherein Z is p-Tol ¥ | or onet hyl - phenyl ) ;

(2-Cnhl oro-pyridin- 3- ; (2-Fluoro- phenyl);

(3,4-Difluoro-phenyl);|l (4-Methoxy-phenyl);

Benzo[ 1, 3] di oxol -yl ; (]4-Ethyl - phenyl); o-Tolyl;

(2- Cnhl or o- phenyl ) ; hMI -t hi ophen-2-yl);

Benzo[ b] t hi ophen- 2yl ; (3°FFI uor o- phenyl ) ;

(4-tert-Butyl -phenyl); (2-Methoxy-phenyl);

(2, D f | uor phapmaceutipallyldvcephlda salds, ydrates, clathrates, or stereoisomers

(2,4-Difluoro-phenyl). -Chl or o-phenyl): mTol yl:
theyeof £yip ﬁlﬂbﬁ@%%?wswatﬂélﬁéff 51&1 (Sz‘tr’sﬂﬁ%ag P%B%%?BWP$§¥1€tef°aryl>

_ . y . Ny . | . .

st AR i FO s B I vt o
unsuBstBuad hllyhyd nsubstitpted vy psubBiitotedrheterdeyyle, substituted or unsubstituted

{4- Di net hyl am no
arylalkyl; and R 1s hydrogen or halogen.

[0089] In one embodiment R is the halogen, fluorine. In a preferred embodiment, R is

hydrogen.

[0090] In a preferred embodiment, the invention encompasses a compound of Formula X or
II wherein Z is p-Tolyl; (4-Chloromethyl-phenyl); (2-Chloro-pyridin-3-yl); (2-Fluoro-
phenyl); (3,4-Difluoro-phenyl); (4-Methoxy-phenyl); Benzo[1,3]dioxol-yl; (4-Ethyl-
phenyl); o-Tolyl; (2-Chloro-phenyl); (3-Methyl-thiophen-2-yl); Benzo[b]thiophen-2-yl; (3-
Fluoro-phenyl); (4-tert-Butyl-phenyl); (2-Methoxy-phenyl); (2,Difluoro-phenyl); Thiophen-
2-yl; (2,4-Difluoro-phenyl); (3-Chloro-phenyl); m-Tolyl; (4-Trifluoromethyl-phenyl); (4-
Fluoro-phenyl); (3-Methoxy-phenyl); Phenyl; (2,6-Difluoro-phenyl); (2,Dimethyl-furan-3-

y1); (4-Pyrrol-1-yl-phenyl); (3-Dimethylamino-phenyl); Biphenyl-4-yl; (4-Dimethylamino-
17



17 WD 2004/ 091502 PCT/ US2004/ 011106 phenyl), Benzo
[1,2,5] oxadiazol-yl; mTolyl;

wO2e0krovfdonor onet hyl - phenyl ) ; (6-Chl oro- pyri di REBAgRGY0#/011106
(3,Bis-trifluoronethyl-phenyl); Furan-2-yl;

' 45 BRyfthyl-phenyl); (6-Chl
.ph%x%@#h%f&%ﬁig? g%dﬁ&éﬁél%lhgnﬂl il\llggiﬁltuhal ith }) py enyl); (6-Chloro-

pyr@reBeigX§Bis- ﬁﬁuodometllslrgheny%ﬁ’urdlil-ﬁ =¥ {fr Nlt@ﬁh@ﬁ@n(%ﬁ

Dn%&w%l?&%@ d iLHE{% Yrﬁﬁae%%p?x 3&/)&7 ggﬁiaf'ein-r{ N REARYsy1; Pyridin-

3-9; 1?»Au at-¥ly; mwﬂeﬂm @ymﬁmpms@w@mw phér%&)@m o Toimethoxy-

or o- pheny -i soxazol -4-y

phqnzl)dﬁﬂspbutwh@hﬁw)) lenwtyi Cindasiol pmﬁpﬂ]n—‘lﬁap Isoxazol-yl; [2-Chloro-

6- ﬂ%oFo ﬁl‘{e%&%rpéhgﬁgéx;’ 0 Hg{i/]eogrfgo %&)rl) [.‘Pﬂg?{él? nﬁt@tl?gcﬁaﬁﬂ 4Zy1] more
pref@abcﬂf @Ak (3- D‘hﬁiﬁ(}’-lphen}[lpﬁﬁﬁé pleferablg Feis i(4-Ftuoeodphekiyie Ben more

the 1 nvention enconpasses a conmpound of Forrmula | or
preferabjpi érig(#rFmore-pheryld- cyan- phenyl . [0092] Preferred

[00?%&;%%?%&%&%%&&%%% QRO LitdGpalit 2 6fpBRid of Formula I or
T \Bhdr&in % Ealoy h-clyAn@pHdnykadi azol - 3-yI ) - benzoi ¢ aci d:

[ooﬁgtf'@%%éqﬁgéo?{p%%és% thg Pn%gthiczﬂ iylhgié ér%dﬂo?ﬁmlteg X I]-be

§2 Chl or o- 1) [1,2, 4(]10xad| azol - 3-yl ] -be
n zo?‘é Relelyl-(1.2, 4 oxadlazol 3 yl) enzoic acl

3| ?15 220 RORBRE YA i 4k Al 320l -vdadid adi@nzoi ¢

3 [ 5—{516243-hﬂbrblpy®1kiﬁr plydrpt |2 4 btadRazb]-Oxdttbamoic @idl | - benz
oi C

3 [Bip: ? (S birphenbl 2 loxadiszol ykPREdt 26idi1 1 - benzol o

aC|
g[%érfzo lfl,ugﬁ hen P [é zi]oyfadlazzo ]38] %‘T’na??& acéd yl)-benz
0| C3<’ﬁﬁ>—l(¢l—Methoxy phenyl) [1,2 4]oxad1azol 3-y1] benzom ac1d
4- Et h [ az ﬁtfpenzoi c

aC| él"( Bg:n(q:i phe IIY5 P’IIhZz ﬂoeﬁ&a% ZoY “@e‘%‘}w Z0i C

ac:| g[ 54 &lilyl %%lzelglyiF)él](fxfd]fzo % %gé) egzzoc} aCldyI ] - benzoi c
aC| BL(S 03}‘(515}-[132 Wjib:b&dazdlm vpbemzozs adid;- [

1,2 4 oxadi azol ic ac

3- (% ‘B’Ptﬂhieﬁ}ﬁl%’élvzf 8{‘1_%0123 Xﬁ&?&%ﬁ”lﬁfﬁ)‘ﬂ 3-yl)-benz
O' C3 i‘f (g etﬁ 1[1? c%)ﬁelf ]LZ J—T}S&X&l?lz )1-3-y1]-benzoic acid;

Z30i

3 [ 5-(51Beh§ds[b§|ﬂ?olwphbn [21}&{11/ IZ,)4-3(Exadlazol—3—y1)-benzoic acid;

1,2,4] 9 i d; .

3- [ 5l %é%@ﬁ&%}l@@ﬂﬁ@?? b ISEPF%%%? aejdy| 1 - benzoi ¢
ac' 9 H (g §rl ?)%1@;)?1% Pﬁ o?gig%,(%:l)g &1] -benzoic acid,;

3 (S{ffmwhmﬂph!ényl)l[l%ﬂbmmbhz@ﬂ}&mbbc doahyzoi c

3. [%iMZé ifluprsplnyhdhyd4loxediazokpodhbrgois acily| | - benz

S C%%%:ﬂl aﬂhglrlg }F,)lh[ F%?]OXTdiaZSI z]ycl))x%dlz glzcoﬁmdf% yl ] -benzoic

aC| BL[S (B4(Bifhwieplydny])A1 2,4bxadiaiob2 gl }-Benyzbjc-doehy z oi ¢

3 [%I% A3-Fhleropbesrd holpnrdireel3pi-benzgis 2¢idi azol - 3- yi ]
27(93‘?3%5”?“ 2Aﬁ’-loxadlm)m 3 y2> ])Afengglggflgzol 3-yl]-benzoic

aCI BI—[S (4-Trifluoromethyl-phenyl)-[1,2 4]oxad1azol 3-yl]-benzoic acid;
3-[5-(4-Fluoro-phenyl)-[ 1,2,4]oxadiazol-3-yl]-benzoic acid;
3-[5-(3-Methoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid,
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3-[5-(3- Met hoxy- phenyl )-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c
acid; 18 WD 2004/ 091502 PCT/ US2004/ 011106

wG20&/Bsenyl - [ 1, 2, 4] oxadi azol - 3-yl ) - benzoi ¢ acPdT/US2004/011106
3-[5-(2,6-Di fl uoro- phenyl) [

1,2, 4%oxad| azol - 3-yl ] % oji c_aci d,
3. B ’fng‘lyﬂ)llhsét‘H%a‘dﬂa&Ph V-0anv0iC 2Kl 41 ox adi azol - 3-yI ] -

beng i?g ) B 1ﬂuo O@%}ﬁ)ﬁ%e Z"E))@J,dlfs&oyb PSRy bik-dcid;

'azo olc acid
3 [5—[5-32 &Meﬁyylffmané—ﬂhéhymo){adlazol -3-yl]-benzoic acid;

3 (sl bRl Tl gt L RS s 1setoje Bifh o o

aCl 3-Di t henyl)-[1,2,4 diazol-3- 1bem01cac1d
g[ Sf e %ngrrho en}Ilﬁ)e%yl )]O[Xa 12 4] o?(gldl azol-3-yl]-b

enzBH(S: mpheuiyl 4&1—([52,@@@@{&1201 -3-yl) _benzoic acid;

a1 e ERme S eon s i b ke an T ey bsd B

aC' (5~ 2 Sloxadiazol-5-y1-[1,2,4]oxadiazol-3-yl)-benzoic acid
« ge%zo[h il(}ro}é?réatlzﬁyl yprgenyl]()»m[ 1724 o)xadl azol - 3- yl]

beMM +Tabyilfl],2,4]oxadiazol-3-yl)-benzoic ac:1d
i,azol

o oS TR gy S b A bs R st |
1 23 ﬁ 6@1‘1&5? alﬂlk-]yzebﬁ N Qlb%adfioll- y1 benzow acid;

3-(5-Furan-2 |azoI 3-y benzoi ¢ ‘aci d;
3- [ 5643, mmsmﬂmmeyhyll phﬁlya)}[dxh@]oazcbaz@ 3yy1]-beeaeioacid;

3 S o M RAPpAaRg ) P30 853 azol - 3-y1 ] - ben

Zo' § [5‘%11 Witro-phenyl)-[1,2,4]oxadiazol-3- 1]-benzoic acid;
Tri f Fuoromet’hoxy- phenyl )= 1, 2, 4] oxadi azol - 3- yl

] béfﬁims d¢-DRimethoxy3phebyd pBidienadrazpl- w1]fuemom]a01d

S BBy iy S st el 2l xesiypol S ndkbeeeioqeit
gci( g(E’-SN dpﬁih'ale% VB/I [1,1 4tox4diagiady13pehzoic ¥did;- benzoi c

3 (SQMycwhnxﬂ-[ﬂl%i]mxailanbﬁad) hquabw@cyd ) bben20| c ac Id d:
3
3 PRSI L Sty B8 B penzoi ¢ aci d
3 [ 8§ %yﬁaﬁltywyz,mh@an ayolk3- %L)%eﬁ%om acid;

oxadi azol - benzoic acid

3-[ 38 @Wlﬁ@eﬁﬂﬂ -fie2 Hpoupdiahelrd-l) Henzale agidxadi azol - 3-yI | -

b
T A TR oL AP S S0 BR800 - 3-y1 ] - benzoi
C aglﬁ{@‘ (4-P3n yﬁﬁ@ﬁﬂleﬁ?l)ﬁ[}’ b:4joxadiazol-3-yl]-benzoic acid;

1,2 oxadi azol benzoi ¢ aci d;

3 [ 5—[§ I3A;dSelemeﬁlopg1phdmyi) -fL, g/H)oxpdlazol -3-yl]-benzoic acid;
3. (atr bt tengn AT S UGk §0-bennis s6idh o ¢

amg 5:&yclobutyl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
[3( e oyro[ T]uoro Y)y) net hyl - i soxazol - 4-y

] B- [1 (2 M]emmmm 43‘1)yﬂ1}2 4]Ob@(hzzﬂl13 -d-benzoic acid;

I

3- d b d;
LRI T R R

3- (3-BYyBYb- dfﬁo%»éf—]fﬂ&ﬁﬁph‘bﬁg}b -53methyl-isoxazol-4-yl]-[1,2,4]oxadiazol-3-yl} -

benzoic acid;

be

3-(5-Isopropyl-[1,2,4]oxadiazol-3-yl)-benzoic acid,
3-(5-tert-Butyl-[1,2,4Joxadiazol-3-yl)-benzoic acid; 3-(5-Butyl-[1,2,4]oxadiazol-3-
yl)-benzoic acid;

3-(5-Propenyl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
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yl)-benzoi c aci d;

3-(5-Propenyl -[1, 2, 4] oxadi azol - 3-yl)-benzoic acid; 19
WERIREOA50091502 PCT/ US2004/ 011106 PCT/US2004/011106

3-[5- (4 Chloro benzyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c

Horaas Chig;?{/f ag‘g%g@%gle%é’ﬁ d) enLC\)%C F SéldBe nzyl - i [
3. ?%f‘i&‘ e e e e

aC'SdGS Benz?;l -[1,2,4]oxadiazol-3-yl)-benzoic acid;
gc|3§(,5(1\%letho§3r)r¥1lethyl [olpil 4])ochfiazol%r] }(ﬂ?%gﬁz%%)&c& yl']-benzoic

ac|3a[5((‘131'51+ g&h;lgf w@/b 4] &}éad?azé}ig»yqoﬁe@mba&dyl ] - benzoi ¢

ro- phenoxynet hyl ) - [

1, %,-ES @Xﬁdbr@Zlﬁﬂnzfﬂ)-Yl DAberdiizel-3lldhenzoic acid;

gx Eg@d[Sé@oChllg?égl}ent}lqgl tElgS e{LZdl]gxa]d’lazof'.}a yl]-benzoic acid;
3- (5 Q@bﬁ]@?&ﬁﬂﬁgﬁ hzlg 112 4?0:&11%@1‘13 g7 MenBoiy lapidbenzoi c

acid Benzy
1, 2-@-oyadpanginety] QHéwzadw@o]a y§-benzoic acid;

e

[Z%ﬁ( ?(%gjt ﬁ&t?rjo d@feﬂj%% pQ%iﬂdglﬁlnaégll KLIyl] “benzoic acid;

1 2343 chamoaz - 64mBhyl-jhebEt hﬂgﬂ]@;@d@zol £ .yl]-benzoic acid;

:i [235 &ﬁ@%&;‘%ﬁ&g}’&;{r? ﬁhzyafbd%ﬂj( g(adgzéﬂlg y{] -benzoic ac1d;

0 eroid gcid,
4 PRyl a%%lhgo&“befn&ﬁqrﬂdm&nw ) i %ﬁoﬂmﬁgﬁﬁm g&ow 3

1 24 ﬂl@fﬁ-@l-[az(dl-ﬂtﬁ)rg-lpheméhkloz é]oxedigzol-3-yl]- L

i [23 ]219{ %ng (gr frclg}-;fl?FeWéﬁElo?% 02(8%118201 3-yl]-benzoic acid,
3- [ éég 34 B (5% ggﬁ%ﬂq{h‘éngp-uﬂi|4]0){aala20143-91§a£hnamo lacid; y1 ] -

benz acl or o- bi hené %
1 2 34b q4-Blompel- ﬂﬁer}bbghebﬁll)ribﬂé]@tﬂﬂwzo 3-y1]- benzo1 acid;

1 253[15&55%%8{9%}%3;% lﬁ)b@r#;% hgdlado? g)gﬂ]z%nz%myécld [
acl g 554[3%8@1%0%'&’)) 3- ﬂlﬁ%ﬁlwﬁﬁlﬂﬁﬂ 4 B2 ¥ dxabimmaled-yl} -benzoic

acid; [ 5- (2- Fl uor o- phenyl ) -[1, 2, 4] oxadi azol - 3-yl ] - benzoi c

g o am s P e RE N gl 1 2]

3 L%t Fﬁlﬂ&fogpﬂ%ﬁﬁm[l)z 1 dxRib D33 Betabic el spdRumelhiox

3-[3- [(54<4ar1um-ﬁwhym¢1,a45wmwzpl B-ylIcheapeie agidanethyLesiary -

b
3eFéflksg ﬁh@‘iod’}{?ﬂ‘ﬁaéﬁ%@ﬁxiﬁﬁzo% 1 yﬁ] %1]1 oe)t(% yabzeo oic a01d
enz % O@C%Hyn’lo f[u%r& ?hé%\;yll)tpl |2 ﬂ]bfdadliaz}dl 3pyll- bmi&qd ) [

| azo bénzoi ¢ acid
[ 5. {ﬁ(%lmpfwlblpherg-l-yﬂfkyl}a{/} E,énqqcagl.ayqﬂﬁ pil-benzoic acid;

[25?f1 %Sgi(ﬁid%?é%‘}%—t r}ﬁﬁ%@% goh)[[lazcﬁ]gxadlazol -3-yl]-benzoic acid;
F‘i gé/ 181 Q]% 1|n 453//1’ ilrldlﬁ 3-yD-[1,2 4]oxad1azol -3-yl]-benzoic acid;

benzoil c
3 [5-(3,4,5,6-T etrahydro 2H [1, 2]b1pyr1d1ny1 5' y1)-[1,2,4]oxadiazol-3-yl]- -benzoic

PRwORPWE

acid;
3-[5-(2-Fluoro-6-hydroxy—phenyl)—[1 2,4Joxadiazol-3-yl]-benzoic acid;
3-[5-(2-F1uoro-pheny1)—[1,2,4]oxadiazol-3-y1]-benzoic acid methyl ester;
3-[5-(2—Fluoro-phenyl)-[1,2,4]oxadiazol-3-y1] -benzoic acid 2-methoxy-ethyl ester;
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3-[5-(2-Fl uor o- 6- hydr oxy- phenyl ) -[

1, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d;
WGO2pE&00 50| uor o- phenyl ) -[ 1, 2, 4] oxadi azol - 3- yl pebaszmi011106

acid nethyl ester;

O PR LR ST L

2004/ 011106
ethgc%‘&ey(sz FI uor o- phenyl)-[ 1, 2, 4] oxadi azol - 3-yl ] - benzoi c
aCI BL[2{2-1%‘11{@64@%1)@)9[1rm4}o)<ad1ezdigal yléderoic acid 2-[2-(2-methoxy-
Fl yor o- phenyl ) -[ 1, 2, 4] oxadi azol - 3-yl ] - benzoi c
eth%’@f)ﬁt@x[yﬂr tyl gemoxy- et hoxy) et hoxy] -ethyl ester;

3- .
aC|[ % '[%%2 @ﬁb‘f\’é% Ylhjo 2o ;;;a oxy 1c §ma bl ox%@%&hoxy
ethoﬂ)kwho@%&rohyﬁeﬂ@} ésZerFI uo r o phe nyI ) [

oxadi azol -

% 2215-&%-6%-1‘}1&% @;g?nyl { g enz(gfl%%; ?gpﬁ%&%,?md 2-(2-{2-[2-(2-methoxy-
eth@ﬁ)%y&%uﬂ%gl % n% ??flle,StZe,rZ] oxadi azol - 3-yl ] - benzoi c

aci BI—[R-(E_-E*‘-h(cﬁe-{pﬂetﬂ)ﬂ)-(lZZ 4Joxadiazol-3-yl]-benzoic acid 2-[2-(2-{2-[2-(2-
hydgg)?y;gt?l(lox;)t ehcﬁoxy)] e?ﬁot;(?/}(y ho%/)hg i%}}cy]-et }%Xey 'Per et hoxy] - et hyl
gci[ 215 A2 ATLAG-IRRRNYY 2 ifoxddfik QxR aralsid adh] - benzoi c

3- [5{544%@1dt9p1mdmgt)y{ll)2 4laxRliadpb ad]-bambiceid; padenzoi ¢
aci d;

3- [%lé 44‘@&9%¥1P7@k‘9h?§ﬁ’@n[)}l’2)74]f’13@37411 Sxddbezsic 31| 1 - benzo

ic

v 5 o RRBISEAOP I, S50 A8 B3l
stetebsomefs.thg:@603] The conpounds of fornmulas | and Il and
[00D8P$8Be borfibAshdd BOREmAIAR 1had &1 Mhd Bb&J kistell Asdvaare herein referred to as

‘conmpounds of the invention". Exenplary conmpounds of
“comneupgs/efthe dryentien o Ejseoplety qompopags ef the fafeation Fugislepicted in
0 Conpound Nanme Activity N O

Ta‘t%)q‘g)_e -"Chl or o- phenyl )-

[1, 2, 4] oxadi azol - 3-yl]-benzoic ***** acid 0 O H 01

21 WD 2004/ 091502 PCT/ US2004/011106 Table |I: Conpound

Conpound Nane Activity NO | e

Table I: Compound Compound Name Activity

N-Q
O

N

3-[5-(3-Chloro-phenyl)-
Ci [1,2,4]oxadiazol-3-yl]-benzoic bk
H acid
ool

01
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N & (r) 3-[5-(4-Pentyl oxy-phenyl) -
[1, 2, 4] oxadi azol -3-yl]-benzoic acid O OH 02 NO
wG20&/blesoht hal en-1-yl - [ 1, 2, 4] oxadi azol - 3-yl ) - bemas2m4/011106
acid OOH 03 NO 1| e
we 3= (5-p-Tolyl-[1, 2, 4] oxadi azol - 3- ***x* y|)-benzoic
acid O ™H O4NO-Ie\/F 4Fluoro yI
) - [ TaBled] Gragpardl - 3-y| ] - benf&"?;p LS;& ®aci d &
NO i /, N 3-(5-Biphenyl-4-yl-
[1, 2, 4] oxadi azol - 3-y[\) -benzoic acid OO 06 22 WO
2004/ 091502 PCT/ USZOO /011106 Tabl e 1: Compound
Compound tb
N»ﬁ@’ 3 [5 ~(4-Pentyloxy-phenyl)-
[1,2,4]oxadiazol-3-yl]- -benzoic

acid
0~ OH
02
N-Q O
| N/ O 3-(5-Naphthalen-1-yl- e
[1,2,4]oxadiazol-3-yl)-benzoic
acid
O~ "OH
03
e
0~
N
3-(5-p-Tolyl-[1 ,2,4loxadiazol-3- .
yl)-benzoic acid
O~ "OH
04
-0
| N@F
3-[5-(4-Fluoro-phenyl)- s
[1,2,4]oxadiazol-3-yl]-benzoic
acid
0~ "OH
05

dekkd
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I[\I13-2[ Z] (4- :jsobut yl - phenyl)- /
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H acid
ciined
14
N-C.
| H
N .
3-(5-Isopropyl-[1 ,2.4]oxadiazol-3- .
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\ [ lrdidh @oricuaal - 3- yl ] - benzoompowei NemeD 0 Nt'wty
N-O N 3- [5 ( 3- Met hoxy- phenyi ) -
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[1, 2, 4] oxadi aFol - 3-yl]-benzoic acid OOH 35 27 WO
2004/ 09150@ 82004/ 011106
3-[5-(2,6-Difluoro-phenyl)- -
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[1,2,4]oxadiazol-3-yl]- ~benzoic
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[1, 2, 4] oxadi azol -3-yl]-benzoic acid O OCH 46 29 WO

Conporaw/US2004/011106
Compound Name Activity FF FNOO _ \ /

3-[5-(3-Trifluoromethoxy-phenyl)
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acid
0] O’H
63
-0
' N/>\CNW<
O 3-[5-(1-Acetyl-piperidin-4-yi)-
[1,2,4]oxadiazol-3-yl]-benzoic *
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H acid
o~ O
71

34



63 NO NCNO 3-[5-(1-Acetyl -piperidin-4-yl)-
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81

O
/ F
H N
5-[5-(4-Fluoro-phenyl)-
~o [1,2,4]oxadiazol-3-yl]-2-methoxy- *

benzoic acid

36



N 2-Fl uoro-5-[5-(4-fluoro-phenyl) -

[1, 2, 4] oxadi azol -3-yl]-benzoic F acid OO 72 NOF

woleRi3/081405- ( 4- Chl or o- 2- f | uor o- phenyl )- N Cl PCT/US2004/011106

[1, 2, 4] oxadi azol -3-yl]-benzoic acid 73 NNOF HX®2C

3-[5-(4-Brono-2-fluoro-phenyl)- N Br
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er 89 38 WD 2004/091502 PCT/ US2004/011106 Table 1:
Conpolakte Ic&epwennd Name Act i vi tGempougddiamey Activity

3- [5 (2- Fl uor o- phenyl)- [1, 2, 4] oxadi azol - 3-yl ] - benzoi c

A

aci -{ 2=} 2- ( 2- met hoxy- et hoxy) 0
(A
L hoxy} - et hyl ester 90 F O
- 2- u-' phenyl ) -
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95

[0094] Activity measurements in Table I were performed in a cell-based luciferase
reporter assay (as described in Section 4.2) comprising a luciferase reporter construct
containing a UGA premature termination codon that was stably transfected in 293T Human
Embryonic Kidney cells. A small molecule, 3-[3-(4-Isopropyl-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-benzoic acid, known to allow readthrough of premature termination
codons was used was used as an internal standard. Activity measurements are based on the
qualitative relation between the minimum concentration of compound required to produce a
given protein in a cell (potency) and the maximum amount of protein produced by the cell
(efficacy). Potency and efficacy activities are ranked as either extremely high, very high or
significant. The combination of these activities is used to determine the activity ranking.
Compounds which were found to have both extremely high potency and extremely high
efficacy of protein synthesis are classified as “*****”, Compounds which were found to
have extremely high potency of protein synthesis and very high efficacy were classified as
‘x> Compounds which were found to have very high potency of protein synthesis and
extremely high efficacy were classified as “****”_ Compounds which were found to have
both very high potency and very high efficacy of protein synthesis are classified as “***”,
Compounds which were found to have very high potency of protein synthesis and
significant efficacy were classified as “**”. Compounds which were found to have
significant potency of protein synthesis and very high efficacy were classified as “**”,
Similarly, compounds which were found to have significant potency and efficacy of protein

synthesis were classified as “*” (see table below).
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consSEicant ont ai ni ng a UMeTBhighat ure térni nation®
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[00D5] @@ bhﬁjdsrha?n%lléss k?l?z{ﬁzs?émﬁ@efﬂt oteﬁ%%\fn ?j‘% 37' f%aotel sythesis or

readt h remature” term hati sTus
bothars th@%ﬂ-lmse@ncﬁmsrasaiy wd:ra m%mﬁed Agthing dsterisks. Nevertheless, these
he qualitative relation

. b
COm S CHU VP HATH WOHE h HedE PR TS o VR 1 ol
[0096] 'Ph@ﬁﬂé@&lt ﬁweﬁﬁé‘r?éhc@fxﬁb‘é?s‘eg‘ tHeVn itk céaéc):ljel 4 (vggtlﬁﬁ %ﬁt ?Iﬂgound of the

t he maxi mum amount of protein pro
invendfom; ety indomazatton efradcoaffound of] tlﬁ:anvemlnbn @sto @h&m{&ﬁdﬂ&xil
con‘?p sﬁlothts] Ghd sel)r(ltglree it d%sagethmsv l?sre%ﬂ gne treatment and prevention of a

variety of diseases and disorders. Specific diseases and disorders include those ameliorated

by the suppression of a nonsense mutation in messenger RNA.

[0097] Pharmaceutical compositions including dosage forms of the invention, which
comprise a compound of the invention or a pharmaceutically acceptable polymorph,
prodrug, salt, clathrate, solvate or hydrate thereof, can be used in the methods of the
invention.

[0098] Without being limited by theory, it is believed that a compound of the invention can
modulate premature translation termination and/or nonsense-mediated mRNA decay.
Consequently, a first embodiment of the invention relates to a method of modulating
premature translation termination and/or nonsense-mediated mRNA decay comprising
contacting a cell exhibiting a nonsense mutation with an effective amount of a compound of
the invention, or a pharmaceutically acceptable prodrug, metabolite, polymorph, salt,
solvate, hydrate, or clathrate thereof. In a particular embodiment, the invention relates to a
method of inducing nonsense suppression comprising contacting a cell exhibiting a
nonsense mutation with an effective amount of a compound of the invention, or a
pharmaceutically acceptable prodrug, metabolite, polymorph, salt, solvate, hydrate, or
clathrate thereof.
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prevention of a variety of diseases and disorders.

retléi[decyté Iysatti sspplsmentzd avidhi (ROVAI demin, rez¢atise kingge amino acids, KOAc,

orated by the s essi.on o n
RIS 2B P o toop 6 T e hn S f rRGRA SR TRl o virs
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t he invention can
termination codons, 3-[3-(4-Isopropyl-phenyl)-2,5-dioxo-imidazolidin-1-yl]-benzoic acid,

resulted in increased luciferase activity and was, therefore, used as an internal standard.
[0101] Animal model systems can also be used to demonstrate the safety and efficacy of
compounds of formula I or Il. The compounds of formula I or II can be tested for
biological activity using animal models for a disease, condition, or syndrome of interest.
These include animals engineered to contain the target RNA element coupled to a
functional readout system, such as a transgenic mouse.

[0102] Examples of animal models for cystic fibrosis include, but are not limited to, cftr(-
/+) mice (see, e.g., Freedman et al., 2001, Gastroenterology 121(4):950-7),

cfir(tm1 HGU/tm1HGU) mice (see, e.g., Bernhard et al., 2001, Exp Lung Res 27(4):349-
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Am J Med Cenet 42(3):352-6). Exanples of C. el egans
[0106]dextanfler ofminallmsdettyfor redipkiis mgmentescinrlydel biuh are not limited to,

e SR B oS R 090t S TR 00T Bhochan acad
sm?@l ?éfé ?5584@%&&411 arRyBODESS., @§9samc@aaAntam) f62M2-3):119-26), a
am | esterol em a inél ude,

I al hyperc but are not
rhodlépsirt lewckoyt miuse (deack: ngan'fsim@tml 0R@01, pyest @plehalato] Yanse

2555 FatiorySelpiindics e Tt gnd 05K Kl hathol o5cy281-4)

[016F]- ExahfSés ofldnfiBaISEbdcI SR 2AHokS 1&1@@@, butt dre ndtGBnitéki 1op CCly-
rat (see, e.g., Richardson et al

exppsadapdedeer.gs Kéoel_m% ah)20035Hagy M@t@l\;p R@s ’(Jggg394e-4%1) and rodent
N W e 4
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ancer include, "but ‘are not limted t

models farhermiphiia Brisdel esg. et e 899K St 64 T:roiamg et .,

BTUIORE KT e e e
22)1888he rﬁo&ﬁs gr%%ﬁlo?@lﬁa@@eé—@% MWNodrt%r &h) 2002NBROANN:2670-6;

an ani mal nodel or breast cancer includes, but i

Snydst ef dlnilPRY Nas Med (L nprsgeniansmsas el MaGeng Vasre ) %’278%@ and
0
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d?&iﬂﬁlha queecagqmozlaﬂaerl 1999, Blesd 93(6):187%5-80t | | m t ed
CRbeta . and p53 double knockout nmous

[Ol@9bExarKglg§)ogqm@|al mo@@@ﬁor vor¥idlebiga d@fﬁ@)m@;@ej %gs are not limited
to, %ﬁ*@%ﬁlﬁo@& s@rrdirfﬁﬂwgg 1cﬁ§ﬁce'i‘ §AL1994CEINEBf:3225-31 and

’I'nc ut are not o, a netastatic node
Sweénefanal 2l 990y 76(631)}:1225(8F65f),tnats 1aﬁtetled cdathdiaticetan (ssg e, g., Sanders et

Q... L o |
ol 350§ e S8R H-STh o oRtBP SR U etad dissase (soe
p%ﬂ&{ A g, 8 3%57?369@1\21%%%%& §e1%s%?2g7fj@h5§19 mhnso@@%owm 1992, 7

er ani mal nodel s
Lalf GtmrMnsd H944ks 53-8); hydiPtioldeous mcahd@mﬂuaymﬂhn Roec 66(7):733-42).

[Ollé b&r@glemﬁ%ﬁ%?ﬁ@rggelg ?cg | Elgﬁﬁmla e lgf H ﬂ)uctlzﬂgeg]gé/t 1}{1&16ed to, murine
mollB¥ §dth lﬁ%ﬁinéﬁ%ﬂ;ﬁ) gerfé@ Qse%ne EgHawid %1 11 998aBE@aAry 1@@ :2152-6;

nouse (see, e.qg. 71998, Proc Natl

RaiBe al. |USR49B zst)aema:ss&@(a) 52t 6. ot B Haf: and Skow et

| I cancer includes, but is not
alﬁﬁﬁgtgﬂ9§%§§z8%€ e transgenic for the human
[OlFIQPEkhxﬁﬁEM bf &§mayPedds f& kidnyogere mc(lﬁi%ebutear@not lideitdaieto, genetic

996, J Virol 70(3):1873-81). ng) of

hqu:aigunm%(sge feest » Bushinsky ef al., 1999, Kldney Int 55(1): 234 43 and
Bushinsky et al., 1995, Kidney Int 48(6):1705-13), chemically treated rats (see, e.g., Grases
et al., 1998, Scand J Urol Nephrol 32(4):261-5; Burgess et al., 1995, Urol Res 23(4):239-

42; Kumar et al., 1991, J Urol 146(5):1384-9; Okada et al., 1985, Hinyokika Kiyo
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colorectal carcinomas include, but are not limted to,
Apc nouse nodels (see, e.g., Fodde & Smts, 2001,

wonrendo1Ibl Med 7(8):369-73 and Kuraguchl et aPCT/URQD@/N11106
Oncogene 19(50):5755-63). An exanpl

e
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or colitis

Tvest FOIGREL Db e ed EPH%@(E&P 5 Pf(é)lﬁgie%x fﬁﬁ?ﬁ% S i’f
qurﬁlqﬂrrrlta‘rlélafg?%%&s% t J %g Ma@cﬂ ékfall U@997 et Nelﬁopal’nol (Berl)

I's for hem)phllla A 05,
94%) q64-7R8iapRY stphﬁigoﬁiyehna%é)(dﬁﬁcm'mtrmwg (385emB s Ptterba ach & Stoffel, 19
Ce];l@(l ): 1%%2 ééndél?g{ré: nslg)(%tog 0sig &s&@g o N[aoTl'?yféZHP 188" Bith Defects

i ne nodel s for henophilia A (see,
é‘&wééﬁ 2 . 1999, Hum Gepe

(0110 EkhinpRs bfaﬁﬁnaénd)dej@rfﬂleﬂubf)méﬁ 80é¢r081iéé%sg %&%%‘bde@'ﬂ“gﬁfe not

3273-81) f

i windy o gs ETL e, O KRB A3 B (e ponfol Genc
11@%&; 32 %g%ﬂqt(ge ﬁsgq%ﬁle%gé @ﬁ&&némomma 6g., Mayaghlget al.,
200 0rPrbe Ml dad S cBU(S Ae 200, Jéll 17%@&9 %é%Z -4) anf%éenegﬁngtalqt@ker)

267058 1286 IVRflizuguchi ef al., 2000, T
fatstviﬂfglé 7685 Hé%g‘i‘ﬂ) fsﬁlppon%%‘o]ﬂggﬁ’e Ther *3(3) 217- 22
Né;h:!ﬁ% tﬁi&zﬂées tNévureL 5%@948% 9[mrdllih1blemb,ak993;:l’rog p Tumor Res. 35:95-
108); and Tsc2(+/-) rﬁlcéjl (nsee aegr (()el%ja etrc;?(:%e] &nehlves? r104(6) 687-95).

46



henophilia B (see, e.g., Lozier et al., 1999, Bl ood

93(6):1875-81). [0109] Exanples of animl nodels for
woam4widoebr and di sease include, but are not | PaTtse004/011106

to, an inbred nmouse strain RII1S/J (see, e.g., N chols

et 4B., SPNTHESSIANDPREPARAON Sweeney et al .

[01%%9% %%é)bh}rd@@ﬁ%e %’f'\)enuéﬁéa% Berut%haﬂvw stdadfal el &hbiin synthetic

Sanders et al 8, Lab | nvest

me&@ddl))gﬂ48@ &62) MaznhglJ. pﬁf\unwg’ @p@dejcsﬁ'lfemlst@g Regeionsddeghgnisms, and

S U358 b, i S B PR e
mv&ﬁﬁ)n%ﬂ MntMesk A0 thiieB3a)comaikiciBily avdilabk celcabe prepared from

1, Mayo din Proc 66(7) 733-42). [0110] Exanples
cormhelamﬂlwalr@d%m@teh@]rs ysinghap waSEning!s W@th@éé ancb{ﬁag%m%

013F APy uRE of Polttey PG R E: Sy AR Sl fleic depicted n
sch@ﬁaé@)\ AdFbdow. Rafaosipomtds,of 1@9keseBt inYertienmuypbe prepared by the
((11 156- 62; Polo et al., 1985, 445:432-44; and Skow
methpds discussedyigdhe tollowing§es§ion.043-52) . [0111] Exanpl es of
I

(01771 EPugORER cF {1 BRFbe pLARRS e OBl TepRlcd in
SciBushAnsky et al ., 1999 Ki dney Int 55(1): 234 43 and

Bushi nsky et al., 1995, Kidney Int 48(6):1705-13),

chemcally treated rats (see, e.g., Gases et al.

1998, Scand J Urol Nephrol 32(4):261-5; Burgess et

al ., 1998chemep. Res 23(4):239- 42; Kumar et al., 1991,

J Urol 146(5%):. 1384-9; (Okada et al., 1985, Hi nyokika

Kiyo 45 % 091502 PCT/ US2004/ 011106

31(4) gg) nd Bl uestone etgyal ., 1975, Lab | nvest
33(3) cH 9)& h§/pAgr oxal uri 95 r3{sr{see, RuPH, Jones et
x }9-9—1—J-U|Lal——}45(4) % ), pi gs—wth—urit at er al

retrograde flexible n‘frcyR(see e.g., Seifmh
et al., 2001, 57(4):832-6),Card rabbits with an
Abbst r uct ed upper urinary tradl (see, e.g., btatani et
al ., 1979, Invest Uol 17(3):234-40). [OllZ%))E)iarrpl es
of animal nodel s for ataxia-tel angi ect ﬂ%jl a ncl ude,

but are "tV ted to, awrine nodels

at axi a- Rel gngirect asi a (%ée 50 Barlﬁa ot _Ral ., 1999
Pr oc I ad Sci 15; noue et

al . QX986 YCaiteer Res 46(8): 3979- 13]R:Exanpl es

of ani meP rfbdel s for | ysosonal storagedr%“eases
include, byt are ngt limted to, nouse ngdels for
mucopol ysacchari dosig type VII (see, e.g., Brooks et
al., 2002, Proc atl" Acad Sci U S A 99(9)621@ 21;
Monr oy* et al PN2002, Bone 30(2): 352 9 %ogl < ,e);zal
2001, Pedr atr, Dev pPat hol . @
2001 PedrR%#1 @ 49(3): 342- 8 and W)IRf et@l .,
2000, Mol i &) : 552-6), a nouse model for

nmet achromati € I%aukodyst rophy (see, e.g., Ridat Zner et
al ., 2002, Gene Thar. 9(1):53-63), a nouse nodel of
Sandhoff di sease (see, e.g., Sango et al., 2002,
Neur opat hol Appl Neurobiol. 28(1):23-34),
nodel s for nucopol ysaccharidosis type Il A (see
e.g., Bhattacharyya et al., 200Xk, NGbycobl ol
11(1):99-10 and Bhaum k et ak, 999~ ycobl ol ogy
9(12):1389-96.), grylsulfatase @ A§A) -defficilent nice
(see, e.g., D Hooge et al., R99Y, Brain Res.
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847(2):352-6 and D Hooge et al, 1999, Neurosci Lett.
273(2):93-6); mce with an aspartyl glucosam nuria
wounb@Etmwo2 (see, e.g., Jalanko et al., 1998, HuRCKWIS2004/011106
Genet. 7(2):265 72); feline nodels of
(U1 D3 cOmahesan oheki 1866, Ri1d-Mpte Msin( A€ eucheasgrityl &sﬁvgueghl@btrityl

chltg%degps]il? gpi’ggglageé%g@og_n%\/}gg (%138 %és}n émg Qrah?fgca nd a dilcry]l resin can
o O LS SRR S5 g5 8 i

X =s§phhlrcgntyy ehlorids)ead &k iperfemedinessufisidle solwegt. suclDas éichlaedmethane,
mﬁgw 8&{1%@6 to?@gg in eé;resexgc@) q thxg’m@% 3’,11’11%% g%%}/ﬁé%p 1S

d11s§fo§9feﬁ1ylﬁhh@ oHrféEHﬁm%%@ I 34 ﬁ)erga&ﬁregﬁeth&p Mdcylated resin A3 is

arrp es of ani mal "'nodel s for tuberous sclerosi's
conyenigely) preprotdideng sandaad esterdinkalé frirtetion gonchtlmuzseng

aisPRPKsRbediae A Frefudkssrtfy AUSES final mﬂ@?r’sp@a&ésohol

resikOCd@ittaleieh 65 Béhzotimdole- KODaMAG LD hﬂino,-phog
A o W T S T S T 98( 15) " 8762-7) .

hexaflasophagahrteRyBERY (@R@p)tnsmtmh@amphe@é@nlw Bexaflupraphosphate

3 ARSI 355 MBSl o

or vath dlisoproj:?&%ylafl’nmg nEﬁméEhlﬁﬂj’nnBeﬁde 3BicYBsin-bR8Nd cpdbenzoic ester
et al

N e %@ﬂm‘yw@mmw Siiperien Do s gianol texabydrofuran,
dlo)Pagg %a%ﬁﬁﬁﬁ'ﬂlgﬁude oxép&*%@_%h%r WOE%PﬁE%Eggﬁglarmge to

[0115] The ‘conpounds e invention can
affovd thedtydrogkyridinetdnpovmdA 6 yhiigtdrexyanedine dsﬁsllrogyl cagsbeused as a

confi L B LS8, P R S BTt o

the Fet @Fthéb&nfy@ﬁfdlﬂf sfraétuﬁerpﬁaghbwa i BEhGUROUMIS e bb
invention and internmedi ates therefor, are commercilally

hydepxapinbhecampaad lbecyfbate(bmtb@ rbagent Aﬁowh@b‘ml thé ggoup Y represents

L NG A S e
reag)it) %ﬁ@ﬁs@ﬁo@&ﬁﬂ@tﬂyﬁﬁnﬁé’ Bt ﬁ%ﬁiﬁarﬁiﬁﬁl ifitaB Gndrisol S 8@ SasA

and B bel ow. e conpounds of 'the present invention

dichierpmsthape, éﬁtﬁﬂb’drﬁyranmd dim@thblﬁwmd@ gmu(tuws t A@ alternative
A SRS W
représen&ﬂ}ﬂ[fﬁcy%sm@ﬂhsoﬁ'ﬁoﬁyl&bd@nﬁ@e br dquiRduldaith R@h/ég bERzotfi¥Zole-1-
yl- ox|};|—2t1§1]s_—|pyrrol1dmo phosphonium hexafluorophosphate, bromo-tris-pyrrolidino-
phosphonium hexafluorophosphate, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride without or with diisopropylethylamine in dimethylformamide. The resin-
bound acylated compound A6 is cleaved under acidic conditions such as 2 molar
trifluoroacetic acid in dichloromethane, or 3 molar acetic acid in dichloromethane, to afford
the desired compound A7. A ring-closure reaction on free acid compound A7 can be
effected by the reflux in an inert solvent such as toluene, tetrahydrofuran, dioxane and
dimethylformamide or mixtures with or without a base reagent such as
diisopropylethylamine, triethylamine or tetrabutylammonium fluoride to afford the 1,2,4-
oxdiazole compound I. An alternative ring-closure reaction can be performed by
dehydrocyclization of the resin-bound compound A6 (Scheme A). This transformation can

be accomplished with or without a base reagent such as triethylamine,
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ORA A A30 0 NN OHZ H2N"I NRE R2 O;--,- Y
A5 R R2 RBRRZ O\l O\l NWOR4AORE AL O AB
WO 2@4/00it50B2N N R2 | R5 R2 3 r | N R10 R Ra R5PCB/US2R4/011106
RI0O O A7 R NOR3 1 N1}-ZH A6 R4 R5 ~p A8 WO
diigPody oSN BeMIRCT! 9820 0xa0ionden ffuotidejn @ovaed seivant such as toluene,

il abl e, ,.aci d- ble resin Al such as. t+ityl resi .
et iR i f5me and, dpetuapldiite GHER RS oo g e reaction
rardgBAdn E@5iet toaBfuPofihk exlybenzyl al cohol resin can be

used in this invention. The coupling of benzoic acid

[01d8h g e relidphasp ghemistry Hescabpaliayscan bx applieddp thestolytiap phase
. b AL h
s RSB S BREG TR R BBl eyapl Koo

presence of a tertiary am ne reagent such as
SchéheBpr opyl et hyl am ne or triethylamne. In an

alternative nethod, the acylated resin A3 is

conveni ently prepared using standapd esi-aH | i nkage

formation c @ditions using diisopropylcarbodiinde <

A

(for phenyl &cetam donet hyl resin g aRkoxybenzyl
al cohol Py esiafzor  ede9R ent s sych oY B
benzot pi azql e: 1-yl - oxy-tri s- pyR;T Ohy Bhosphoni um
hexdHl udf ophosPaat e( PyBOP) , 0 Ry
bromo-t r® s-Byrrol i di no- phosphoni um hexaf | uor ophosphat e
B1 B2
0]
o)\Z
K
HoN. N R, N-Q
/
Ry R, Rs3 N/>\Z
R1/O R3 R4 R5
O R4 R,0” O
B4 i
[0120] The cyano compound B1 is hydoxyamidinated with hydoxyl amine. This

reaction is usually performed in the presence of a base reagent, such as triethyl amine,
potassium carbonate or diisopropylethylamine, in a solvent such as methanol, ethanol, tert-
butanol, tetahydrofuan or dimethylformaide, and temperatures ranging from ambient to the
reflux temperature of the chosen solvent. The hydroxyamidine compound B2 is acylated
with a reagent B3, wherein the group Y represents some leaving groups, such as halo,
imidazoyl, p-nitrophenol, etc. The reaction is usually carried out with a base reagent, such
as triethyl amine or diisopropylethylamine, in a solvent such as dichloromethane,
tetahydrofuan or dimethylformaide. An alternative method, the acylation is conveniently
carried out under usual ester linkage formation reactions, wherein the group Y represents
hydroxy, using diisopropylcarbodiimide or equivalents such as benzotriazole-1-yl-oxy-tris-
pyrrolidino-phosphonium hexafluorophosphate, bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
without or with diisopropylethylamine. The ring-closure on the acylated compound B4 can

be accomplished with or without a base reagent such as triethyl amine or
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(PyBrOP),
1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi i m de
waydigoetdoor i de (EDC) without or with PCT/US2004/011106
di i sopropyl ethyl am ne in dinet hyl formam de. The
dllsdﬁcgiyfl'e’t bheC s ok 66 et ssticoronrthane, teirgudeefurdnt toluene or

roxylamne in an inert, solvent_ s
dlmwtﬁylfcgwéﬁf@ pi(} teDEritE EREIG TPy ?WEHH@F% tg? ﬁ%hﬁ’%&mBFm“He of the
with or without diisopropylethylamne to
Chosg?lfg&l‘%&t he hydroxyani di ne conpound A4. The
hydr oxyam di ne resin A4 can be used as a common
l'inker for the synthesis of 1,2,4-oxadiazole library
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gneratlve

an ddsiamergbstess adfoakdissape pivpllagAnfhiscass vbe%cmv%m

PCT/ US2 / 01 06  di
disqagt O A RABT it FROBR PR s ABPE LB diseese, 0,
1nﬂ§1§nﬁa%19@l‘i‘s%ase drejchRAIe ol E@iem disemn e and
di net hyl f or ram de or mni xtures. era ur es

[01%]aiipacdip gan&ﬂg aiseasGm Aot b ocs OF 814 TRDHS B BPyigR inchude,

butt%e 1&%& qnégi ttsbbalpﬁl sglliie}% %tbﬁmlﬁaés ZH%??&?}I{ %gg?ass@gpa‘&%aﬁﬁé"dmease
ath&OENSIBid Sgigtisi, Idweik ivng Hypofﬁbmﬂdlsm hgscthiylvedisinagie efpesity,

Parl%msc?r(;3 Is %1V\sleasseclt1§enr§an?1 Pl}lckN;\ /c\h(s);ase cystl?g fibrosis, muscular dystrophy, heart
disease, kidney stones, ataxia-telangiectasia, familial hypercholesterolemia, retinitis
pigmentosa, lysosomal storage disease, tuberous sclerosis, Duchenne muscular dystrophy,
and Marfan syndrome. Both solid tumor and other cancers are included within the methods

of the invention.
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GN R2 NH2ZOH RS R2 O - 1-YB3 OR5 RL ORIi
: , I R3O0 R
ORgBLB2 O0iZ H2NNR2 NO1//-Z R5RZR3NCF£1
WO2HB/0R5085 O Rqg RIO O B4 | [0120] The cyanoPcComsuend11106
Bl i s hydoxyanidinated wi th hydoxyl am ne. This
[0125F BCAroBer iefbugindnk ythpgerfetie discasens ahaprEEERT disgse-In 2
base reagent, such_ as tri.ethyl

prefareadesthadEngi. WeaiopPEyT gltsﬁil;‘% (ijls 31, Roid AMRRIr YAt versus host

mne, 1n a solvent such
. as nethanol, ethanol, t -
dise , € , tert- butanol, tetahydrofu
Bret hyl f or mai de, and tenperatures Y o o

[01223?13/ aidtfthdr?hmmdirgerﬁ the gencimgéseateus @ biﬂ%%h%%é% obgproferred
| vent . e roxyam di.F . i
e TSR M B0 deter
telarltﬁg@c\féspeg LOL RS misHicldas hales, i mi dazoyl,

=i trophenol,” etc. Theé reaction is ysually carried . .
[0127)Un V\nctthemﬁniﬂaxignm@ta@l@rgpr,let@@éq@asea@ atcroﬁ%g 1¥e§ﬁ?. 1 a bodiment,

di j sopr.opyl et hyl anmi ne,: i , such as ne
the ?ﬂl%grafg:? £ I ?Ogem%fgéﬁiygrr%%g{n&gﬂrilbsdlﬁrret hyl f or mai de.
012%;! L hShBadhbRIeht) 0@, gehétie disspbatsidsaberes. i
[ carried out under usuagl ester |linka conveni ently

[012% dotehothst emprdiaenl, teEchriUSePst ]érﬁngggafl] i q?qtgg gﬁease. Ina

r OXY,

Si I k-SO [ éq ahnogi A iidescqt afRititiyyal ent s such as
Pre%@ﬁ@%‘?’ﬁ?é%&ﬁé?ﬁ-ﬁ- oxy-tr:yi s- pyrrolidi no- phosphoni u
(0156 @fhb@epahbsditehe the genetic disease is a central nervous system dlsease. In

bronp-tris-pyrro|idino- i
onemﬂmﬂim@ﬁélgﬁe%glgﬁ eélvoq% S g}gl%pcﬁs%g'seui@a neurodegenerative disease. In a

- et _di - . e .
AP PR oot i e i
dyskBghy, @hetresmmsubn dysiophyyAhelnee § H5a L BY g?iﬁrglsggée, late

infandierngngre rots Ao B SE B REar S e B 0. 106
[Olg?Lﬁoﬁoﬁw Ieﬁﬁomﬂn?éﬁitﬁﬁe %érfétia dRehseéntansec Hnagreferred embodiment,

_ oronethane, tetra ydr of uran, tol uene,or
thecbnet by fitbe headdmd reeks ayarskan FAHh dhH0aH §79RYaEY5, ghest, bone, lung,

oSG e S IR Al oS b

intestine, heart or adrenals.

[0132] In another preferred embodiment, the cancer is associated with tumor suppressor
genes (see e.g. Garinis et al. 2002, Hum Gen 111:115-117; Meyers et al.1998, Proc. Natl.
Acad. Sci. USA, 95: 15587-15591; Kung et al. 2000, Nature Medicine 6(12): 1335-1340.
Such tumor suppressor genes include, but are not limited to, APC, ATM, BRACI1, BRAC2,
MSHI, pTEN, Rb and p53.

[0133] In a particularly preferred embodiment, the tumor suppressor gene is the p53 gene.
Nonsense mutations have been identified in the p53 gene and have been implicated in
cancer. Several nonsense mutations in the p53 gene have been identified (see, e.g., Masuda
et al., 2000, Tokai J Exp Clin Med. 25(2):69-77; Oh et al., 2000, Mol Cells 10(3):275-80;
Li et al., 2000, Lab Invest. 80(4):493-9; Yang et al., 1999, Zhonghua Zhong Liu Za Zhi
21(2):114-8; Finkelstein et al., 1998, Mol Diagn. 3(1):37-41; Kajiyama et al., 1998, Dis
Esophagus. 11(4):279-83; Kawamura ef al., 1999, Leuk Res. 23(2):115-26; Radig ez al.,
1998, Hum Pathol. 29(11):1310-6; Schuyer ef al., 1998, Int J Cancer 76(3):299-303; Wang-
Gohrke et al., 1998, Oncol Rep. 5(1):65-8; Fulop et al., 1998, J Reprod Med. 43(2):119-27,
Ninomiya et al., 1997, ] Dermatol Sci. 14(3):173-8; Hsieh et al., 1996, Cancer Lett. 100(1-
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[0121] The invention enconpasses nethods of treating
and preventing di seases or disorders aneliorated by
woheo4mapioe essi on of prenmature translation ter nPQatiSew4/011106
and/ or nonsense- medi ated nmRNA decay in a patient
2):10hi18h Repepal, 3998 dmindieas. az(Ng 0t Fakpmnienel.i {P9hedippon Rinsho.

S ED S BBt bt 95 OO A P NGB LS obpl-ci995,

can%&f’élg@%iﬁssc% wdai&‘s%ﬁ%} a:bl 1@99 rmdy Heem&0]. 8a{19:61-6; Grayson etal,
17te sol vat e, ql}%drate

199¢| Atvhi Bedéatt Hemetmﬂ Onp@ll 2@(]4) Bﬁlﬁ hbepetlsn df rh994,t1iv@kemla

entjon Sses
Bl IRy TRH dny S JCAREORfol: PR B idk gt 0%
On&%@ﬁ‘e exd)i DB 115N GraRABHRLMAGE, I%&Dﬁdn&l@ﬂﬁ:eﬁ RE4TI8AEI)AR93-8; Davidoff
/or nonsense- nedi ated nMRNA decay.

et alarrtﬁ?@t Poengene. g1 il Xedk and Ishika ef ik, b%?rlt Bl(tctle}emtﬁi@mll}é?cg@s

o exggg%)ﬁéoq S%g%?él C?O%fggsen% 91'151%, o r@q%ﬁ?%my%ﬁrence in

thei® éﬁﬂn‘%tlés)PmmséE@ atsﬁcafﬂﬁb@tvuthla pSergghe amqodmgzmpﬂemature translation
nonsense- nedi at ed NMRNA decay and di seases

codah en¢ SRR ¥ 4GP ol GAEHR A HEP B AP T 1 Fetcrences cited
o IRRLEART AR SisPat it 4 Sp b i

by thdentthésyicompGumedsi médidte prdnesturthiensivioluteanmaloe ped/gr ronsense-
Transl ation Term nation And Nonsense Medi at ed nRNA
megiated yuIRNAIde82 une 21, 2002, which is incorporat ed

[019&]?1 JthdBend] (})%Egﬁ%ﬁé: QlideRsek kS bEREAELENprel SteBhy RhiRasame to a

i of at e 8 suppressi on of premature
patientingiead thereof en nffna;meonmmdﬁﬁa comm@éﬁ domugs hinstpdgralad tumor,

decay include, but are not dto:

R e S R S

st R fRS8rcoMalor@iRd) adbiDeA86ma, BnadBkessarcdma, lymphangiosarcoma,
neurodegeneratlve di sease, a prollferatlve di sease, a

lympheogiosothelinsarelines sxeqviempunesoieligma BwWHges tUamer,

METEE O e e -
ovarfalRendRt, ﬂr&@atﬁ@ bRl Sq@imbideell Ruirdng) basat beli:i egreinbtita,

are not limted to, anyl oi dosi s, henmpphili
adenpedreingme, ssvedt gland garcmgylagwﬁgeogp g@ag @arcmoma papillary carcinoma,

pag agrg rra?%i/ cglrcgm%h'f'a’s cg)sﬁrdgﬁosc cith, frﬁeﬁgl §W%M§g%&%gemc

r'oi gl ng, es I't inson' s ‘di sease
cardnema vanadiceK cSrcmo&&aiaepatms,tblke dﬁmbcrawn«sma mhsdotacinoma,
dystrophy heart, diseq ki dne es, .
SRR oY CHEREa W Wiltgiritmar, o %Wéf eFRsFR destipdipp e lung

car 1?1%6‘@' il ¢ erﬂﬂ%@ﬁr%@mal YRR WRciheY, 8fithHiaPORSiRoma, glioma,

rous sc Duchenne nuscul af dystrophy, and
astidayoan, ﬁiyeddlahmmlﬂgtcram@hamgm, epaudyméres, Kanoses sarcoma,
_are included thin the .nethods t h vention.
pingEBOO RS ERBISIET, BRI PO DT EG EAEPEN S o R
megﬁgf?ﬁ' ﬁ@%%bmstt&ﬁa Qéﬁh&‘&w&t&ﬁé Q2360 d-Bord R, Qb iBphoblastic

ease. a preferred enbodi ment, the autoi mmune
leukléramasmits hjmpﬂneb}mm@Becea Aewkeinia, ecee Lyprpliablasde Jueelhigyleemia, acute

o BBERG e k OBk AP RS s PR BB i, s
erythroleukemic leukemia, acute megakaryoblastic leukemia, acute myelomonocytic
leukemia, acute nonlymphocyctic leukemia, acute undifferentiated leukemia, chronic
myelocytic leukemia, chronic lymphocytic leukemia, hairy cell leukemia, or multiple
myeloma. See e.g., Harrison’s Principles of Internal Medicine, Eugene Braunwald et al.,
eds., pp. 491-762 (15th ed. 2001).
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enbodi nent, the bl ood disease is henophilia, Von

W | ebrand di sease, ataxia- telangiectasi a,
wo-200abe®sem a or ki dney stones. [0127] | n anoPO@ms2004/011106

enbodi nent, the genetic disease is a collagen disease.

[0135] Im aembttdﬂedenﬂaﬁanﬁdme th@iﬂvagmn dicompssses smﬁtoﬂagf%ﬁﬂ@or
I n anot her errbodl

proyETg anttre Hraisseed Py viadal5HPR b b ERp Hars ISt e nation andlor
non§éﬂ%@-‘i‘hé&ﬁ€d miREA 46 bCarbIRRARE dre RMdrB fsillﬁ?'ﬂi’)?rfsoarsyocmted

di sease. In a preferred enbodi nment, the 1nflammator
thergivéth emprisingcohtactingsa cqllon@ypn pffectivstaneuntoabocimenind of formula I

etlc di e is a,centr.al VOous tem
or 1} € AR pa A B0 U bR oS el R D, Hrapetinppells,
bac@triabesdse, plﬁlt&enﬁwﬂd)ﬁﬁﬂ@ﬁﬁfe@ieﬂ\é@llﬁl B @mbofirAent, the nonsense
preferr ed enbodi nent, the central nervous syst em

codgp y@aeeesr%@ lnrmemrpg@lt@tpe%smsanompg cwbadime 3he vptsyyse codon

res@'é I1 r dystrophy, Alzheimer's disease, Tay
chs d| s ate infantile neuronal ceroid

[0136] riﬂfcaﬂmnmﬁﬂjoﬂugdﬂtd\l@lcbn@ﬁuﬁﬂbﬂﬁoﬁﬁﬁn dISorCII Sgagharhitkdddally

t h tic disease is cancer.
accrma ¥ &érepgo o@rg'eégﬁt%qsﬁoea g%%r%g‘f Pavfeiably smammahaners gucforably a
hun?a‘ﬂd asn§ Verﬁélt?ve rﬁgdsﬁre a%gﬂltsba disédse @Es’ocﬁgé(a%‘agﬁl%maﬁgg ¥hnslation

bone, rectum
tenmnmm@/ormpemse-mdmadem{m devay., |iver, pancr eas,

o1 2 P S A0 2R e el sefnciom o

disetbd dysddisre Ml&%%@t%?@ﬁans%’%ﬁsterﬁﬁﬁﬁloﬁ aﬂd/o@ﬁfrhgéh% ﬁltedi%ed mRNA
2002, Hum Gen 111:115-117; Meyers et al. 1998, Proc.

decawtln, anothenembstinent, i pagisnt ms&ad@rgﬁr@awr%mmg @bcask to determine

the e DTS HoGreheomfiglin Sebdind BiESIGRS €7 pepriiagis sU ks cells
extradidd thBFGn, BRMGEceptd¥RFhonserddeinutBRo it adsiyl 3Bl a prlferred

a particul arI Pre erred enbodi nent, the tunor

embedpperdstie PN ﬁé hegatiens cpB Be gesvencedNy subinetdo BovtheRbt,
poAREEIEA EAGOL LA 1 o S 08 508 A0 DR Bopmorniic

lengitlhﬂestrﬁ:ﬁog émgmbﬁm QREEB)’Iana%%EEI tofdeim(ie6€a n6anse MBGHEAR | is resent
Bxp Oin Ned 25(2): 6977, i

in they DNAzquée pamgrpt (é tq:rgatf(yéy; )1t @ng)_eg@termmedé alggred leyels of the protein
4 a

i kB BS99 Bl R A

imIerQ&saY\m |In Bhather. en:’rio{oﬂ)m&?r- the paejtiiy anentein ahild wlhB ggsgundergone

xBTS o B SUAE hfbibioha  compound

of fd:’rﬁfrlllcll;ﬁgir 0r7lg(%%1;l ddeut %&Qerﬁyeféﬁ gi" Xﬁérh lé aiént a reﬁrﬁgﬁi@gg&mé%t tl'lre

therapspis pssenalizsd 81 thEthe patadnt ad sc;ceeh% &r alloﬂeqmse ehultditbn screening
assay &E@ §re%t%§ bé ZHel%d]ergﬂlosg]?t)(ogr c?ft onf% @o%%ggfgg?uq oft te%%m%%ogi
partﬁé‘@aﬂ@%é g@ﬂé@ &a@@&é@%@%ﬂp&é&ﬁ und pakitlitBs suﬁ@h kor&he

Pancreas. 12,(1):10-7; Fukutom ‘et al
mutarws in mrng@m o rspending pan the Arwascdypdscel typegamt thalgene in

ques%lgRSSuMn‘g:t LN ?ltknowqr(t%)one o§s ﬁm V&, 8t al.. 1995,

[0138] In another embodiment, the cells (e.g., animal cells, mammalian cells, bacterial
cells, plant cells and virally infected cells) are screened for premature translation
termination and/or nonsense-mediated mRNA decay with a method such as that described
above (i.e., the DNA of the cell can be sequenced or subjected to Southern Blot, polymerase
chain reaction (PCR), use of the Short Tandem Repeat (STR), or polymorphic length
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Cancer Surv. 25:335-55; Adanson et al., 1995, Br J
Haematol . 89(1):61-6; G ayson et al., 1994, AmJ
weoeedi4awrsoblermat ol Oncol . 16(4):341-7; Lepel |l ey eCTAIS2004/011106
1994, Leukem a. 8(8):1342-9; MclIntyre et al., 1994, J
res@mthn(&mentslm) gpdyggto c}qéﬁmm@@f agqonsenigmtatlon is present in the
9(4):1231-5; Nakanura et al., 1992, Jpn J
DA REIREN 83(12): 1203-8: Davidoff et al., 1992,
[0139¢ Specific mifligds b2 the3dyentiod finsiidr ckpsite the.admitiStiation of an
Bi oche Bi ophys Res Conmmun., 177(3):901-6; the
addyfigpald ‘?I?Iéf‘é‘tléfa%%(bﬁ aa{h@amﬁé @gemr%lar peang cognppnd of the
e
T B D b e, P Frpoymds o the
inventos tat bowsed ¢ danbinatbdrueithgt lebsiona othel theidpedtic agent. NEherapeutic
nonse se nmytati ogs .descri bed. I‘ﬂ t he referegces Ci

aegiR P GE Bt 18 PO5ORIPAH PRAIB SIS A Eitis s ftammatory

agdifé; TMli8mbtiQF BlalirafetolOblbcIRSd; Rbtibdulsahts; MideH@adtst 088 &hannel
conpounds medi ate prematuré translation termnation

blaghelspanticansse agent andhixivesd theRded. decay. [0134] In ot her

[0 m o %ﬁlag{h?}{eea ; 8@%{%@#6 ﬁlged qqagpr enﬁl)%dadg%nistered or
forafuflf6d iﬂ/&)rﬁlﬂﬁ&tfﬂn Wwith @ntle@hd® dpcht® fSultabiahBcancértpkhtd @nclude, but
solid tunor, sarconm, carcinonmas, fibrosarcomm,

arenpk @gaﬁeédwlkylatﬁtg@e@@nmtrogmm@m folnie antagenigsquing
anﬁ%?grﬁ%gﬁj grglgin%o @goﬁ?&s ‘;ﬁgge ;g&gso& qﬁgﬁglgcgdégggegl%ﬁé%%m apoptosis

1n(ﬁ1yfi”m<g\ng6ﬂta anFispehénd ilnﬁﬂﬁorsl,:_pbdtg)hyllbﬂdm nitrosoureas; cisplatin,
| ei omyosar coma, rhabdonyosarcoma, col on carci noma,
carsah]e%dmeéfeeah @&argla@Séa oxHpdpuprolide fiunide raegestrol;
mifnfR Ger oma, basal cell
car c?@%%’madgﬁéégpgﬁgﬁn%&g‘%&égﬂg gnd carci nonm,
[011d b &uc eertesn gﬂnhndinmatsg:ﬂnmnmpomml dfl Ifanmwlm doclIneantbe administered or

foralaied St PraRARAOHAL SRIOIcHo JoH AT GRpR TSR, th apibioticis a
ma‘éledlfde ‘%é‘gc 'tcﬁﬁ?ﬁﬁ”gmﬁ PR Rac c%ﬂa?os Hﬁﬁ g&éf CepiIBin (Keflex®),

chori ocarci no sem carci nonm,
cephtddine (Velosm®),cefurdxiade (6aﬂm®), cafplsnzu éGBﬁrlC@t),mmclorl(Gn@or@)

eI oma o3 B etafiPal Quallr £ LR omc AGEL chegramycn
(Bﬁﬁii‘ﬂ@) ), @kl e@ﬁhfbﬁ%:cu?{eagn' QPMaSRGh @EMyci‘ﬁ@é?‘ \QWERBRIn (e.g., penicillin V

oSl 's sarcong, plnealona hemangi obl ast omma,

(VébﬁmsK&orrP@m\éﬁmI@BI qrgm@mrmg(lago@oxn@n &RlgKin), ciprofloxacin

(Clpaor@] or nogﬂ{)])?a%rrg (hag)tblo@ Ircletqrgtzggﬁ]%tg% n@gbe{% t%he an%blo(%lc 1s active
agdlﬂm&M@ﬁd;MQan@moka| eukem a, acute |ynphobl astic
T-cell | eukem a, acute  nyel oblastic |eukem a, acute

[0192b Fhpe cormpewnds|of thearyantionand eheshessherepeutics agaus gamact additively
or, %&E reféia E{}Q S{He%é‘fﬁ%}(g ineygr%@ td‘fment a cc%m}():osmon comprising

aryo ma, acu e nyel omonbce
a cbmpkﬁfd @f tha ﬁwteﬁtmoislaﬂnmhﬁtemdtcbﬁcdrﬂamklgmlm tha adﬂnmlstratlon of
ugdigferentl at ed I e emB chr nyel ocytic
anqtagndBFPREILCIASER; Whi EPest of f @&@ﬁ]campﬁ%} ipy of iy 4 different
co P?bgft%ﬂ omocﬁ rE‘d ik thé‘&’cghﬂfﬁds SEfie Snntiofrl @ drdBIEr Smbodiment,
I nci pl es o ern I'ci ne, Eugene Braunwa et
a cainpoundeaiithe lei[anthﬂQﬂS -adGinigtéfstiipriod o @00bjequbi®t t¥\@dministration of
%1904%0915 2 PCT/ US2004/ 011106
another therapeutic agent.
[0143] The magnitude of a prophylactic or therapeutic dose of a particular active ingredient
of the invention in the acute or chronic management of a disease or condition will vary,

however, with the nature and severity of the disease or condition, and the route by which
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[0135] In a preferred enbodi nent, the invention
enconpasses a nethod of treating or preventing a
wdizeEavesoane!l i orat ed by nodul ati on of premat ur eCT/US2004/011106

transl ation term nati on and/ or ong nse- ted Nﬁll
the damwngmmeamlanonmsﬁerﬁ& Jihe dgse, aps BeT %Spffl %%‘SP‘Z% &g+ 80

there S| tAgt $ibud Suitabl
varg g P b IR oD QR ARIk8And oBho idiHuA atient. Suitable
dosiz) feSin®e eamBS sadilpyeledied by tventkitiet indle ali't wathudhe consideration of
antmal cells

suchéaqt@rsaﬁygmeisagﬁ%g?gclqlfrggqnégé é%‘bf gobs% %%111%% T ‘gﬁ,ﬁclggﬁtwﬂ% &%Enbed
herplﬁeher\rcv‘) Eﬂlﬁﬁ Ql’?eerﬁ%%@ Slf)ﬁ]ofﬁ’aaﬁoﬁr(ﬁﬁ Ridtto laBoitPOOD MO d"a?! glﬂ‘ﬁaas a single

anot her e nonsense codon resulted
onder Doayddsageafesitdy ai mfﬂi@]i dpses deovghant e deBdilreae smbgdiment, the

oSk ok e R Sy o

dos% gﬁ\gersﬁghm 1R FRRNEBbut SRE & oat s0@Rigbet day) uinme spemﬁcallly, between
ntative neasure agai nst a di sease associ at ed Mﬁ
abcmteﬂmmﬂ dhoah20tmgper dayedrimeesids thgeptisat, the therapy should be

nonsense | ated, nRNA d
e TG b R Bp e Rl BAR P b ABRSLRE Kooy
to Sttt 860 A tb BBGMt2000 nieRS Aapasettent eingld dospoe rhamdﬂdeioses

transl ation term nati on and/ or nonsense-nedi at ed nRNA
deptead g, onl the amnh@rgl@wbmp%m the patient has

a scr [ os

o PESARE8: B3 DLNG FLBBEE L e Sl e rane
dls@fos&Pﬁ&@ﬂﬁl iR gorde SaHek attwillbe appirkst to dise af butinary ekidfin g art.

Fuslhemaront S@oarfbudnmEntcioh LU NACHHES SRR o riivien
intgxﬁggft{e ncﬁ S& it Pﬁ}%%ner&lﬁr 1%%%5]*&%5%1%9?1 indiPiahMRtiageesponse.

eac se of” the Short Tandem Repeat.
[0143] Rhe p@fas@@‘l‘thmap@mcally bffevgitvh amegnt’j ‘dlrpldrylaq’agg]&(éﬁﬁf@;twe amount”

ané RFLgﬁpa?q%hﬁgzrqggxﬂg;weaﬁw?ggﬁe Ao S5 ST B cRlbrh s the
abgé{%é%?%lg&t c?orsﬁr%éqﬁﬂoﬂrfts M d &Js6 FreliRRY Scitiduldh e Differest therapeuucally

e nonsense nutation are expressed in the
effpaiivecamhounys mey be applisiable for dibereat dlspmﬁghfgglgygonsd a§ will be readily

R

su?h 5&1%@@ $6t b HclaNto Adbd, Bt &Ifﬁafehﬂb r@(ﬂuo& mylemwlﬁﬁdcts @fsociated
or or Il can occur either before or, aft
with edriventionahtheedpitsete sy gerommassedipdhe ﬁb@ﬁe@ﬁ%f}b&d dosage amounts
anﬂé{ﬂ; alized that the patient is screened for a
SeSEREY %ﬁlﬁe%l ¥creening assay and treated by the

adm ni stration of one or nore conpounds of the

i n'vensi oNPHARMWCEUTICAL COMRASIEHONS®mY be treated
[ O\[‘M‘ﬁé] a Cofgﬁﬁcﬁ%o&% 18*1'4 %fdl s)fn%é‘hﬁ@ Q?] 286 3R cophiding@®mpound

e di sease type,

onEé {nveitis, ofs ﬁhirhﬁcg&mally mcceghabbtpodmnoﬁhcprodmghwﬁs selyate,
well known to one_of skill in

th
ke dimhmest ke cspigaieed b e fption dpfiyidual dosage
fogra I-mﬁ:he %ﬁl&y%% ﬁéﬂl@kor ofl! fieosd] @Rd ?o Adludifh seblaipdal, buccal,

s) are screened I premature

retbtal ﬁham,t dr&ilagmbb ;pfamﬁenabﬁndnding subroaneeuse intrauseWar, RN njection,
decay wth a meth d su

escr above
SRR T At T e
[ % dediRicaUdhiRERioRs fid ddeby fRena 5€ thedhwéntion eamprisna

use of the Short Tandem Repeat (STR), or
cqmﬂ)qumd woff Hiednyenignhor a pharmaceutically acceptable prodrug, polymorph, salt,

solvate, hydrate, or clathrate thereof. Pharmaceutical compositions and dosage forms of the

invention typically also comprise one or more pharmaceutically acceptable excipients.
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53 WD 2004/ 091502 PCT/ US2004/ 011106 restriction

fragnents (RFLP) 'analysis to determne if a nonsense
woub@twer2i s present in the DNA of the cell). PCOLSA04/011106

Speci fic nethods of the invention further conprise the
[01aﬂ}mrpam<rum ipbarnoiceatical acatupmmtmaﬁncomemp«ébw s gigbpdiment

. a therapeutic agent oth t of.. the
corhpriEh ¢ CompouTdhs P g0 Phit-0elicRpF SERBHER Rhyhin,
prolie BAl, 98lwatk NS AERAWIABraf th6S, ahd¥uiEleist ofe ﬁ@d‘iub&l tSeesheutic
in conbination with at |east one other t herapeutic

ageag emampﬁmfaqdéuml ﬂ;g@m@lc. afgemg dcludsy putgre 1lﬁfo‘vim4t¢4ﬁ0t agfi-cancer
g teu?c? 'Trllnr% 1ﬂ%}nn§x% naltﬁ&%}% 8% 1’nc SB\‘f‘tr rﬁ)'t ﬂmlted to hose listed above in

I'CS;, a- a renergic

Seddoqakrrs; anti convul sants; antl depressant S;
Cat +- channel bl ockers; anticancer a nt andlcm xturz‘)sg L
nasa

[014Ak Pingie uyiipiosege forme e thihy BHER AicH
sub(?lfngﬁﬁ rﬁ% lbufal! dr rEQR qﬁréﬂépama e %Sgut%eoug Qﬁmeﬁﬁﬁsd bolus

I'm®cohbi~nat’ion wWith anlcancer nts. Suitabl
injéutibh Ciatraanscaipedrdnirancierid, ortitsnsdeamel adwmnistrmmled) 1 patient.

Ex%%%lé%géécgggeaf%gﬁtﬁ ?1}9@1(%:1{)13%2%1 Sti?%{}?)-; ﬁz{bgglitg;éc%plets capsules, such as
soff‘ hﬁ%cgeﬁtﬁtc% sl BAILEtsPROSRES024r2E IBPRRIGE Esuppositories;

ors; popf05|s I nduci ng agents; angi ogenesis
om:tmbntsucatapblsmp Guhoybiines); pasiss; poyderst drosstngspersams; dpdters; sejutions;

pat&i%gé’ P50 ﬁ,se@ PRI :;{)f?&‘s’ %hg@@gfspgg J2hid FR forms suitable for oral

or LKAV £dufini s {6k dtient, hﬂdhﬂﬁﬁg?ﬁ@fierﬂ;[tﬁlst(ago hque{oﬂi #ihon-aqueous
In certain enbodi nents, the conpounds of forrmula I or

liquif suspengiensa dthlmwtt@rre@wl@@ns P Wigteatiegililiquiemnlsions)epolutions,
ancgnﬂ{)%lrt?? %1!}1% do%agg%o ugt?bla ?oppa?ém&gft zﬂ%ﬁhﬁtraﬁ&? to a patient; and

stefilEQRIids ) s cr?stﬂﬁﬁél a8t A8ePhbik s(oéhdg) that(tﬁﬁ fba lr€coinstituted to provide
(Kef I ex cephr adi ne ( Vel osef ( cef ur oxi ne

hq'@éélpsqgﬁ (fwyfr;s Sutté‘?lﬁ Hepharertesal &411111(1%8}1)%101&& Bpatisht.

[01%& ?Ihcg é l%%% tjon(,: gﬁa{g{é' t%?éj Bf &% ée) ?on‘ﬁg o?ﬁ{e Io 1 w111 tﬁncaﬂy
varfyBiepatidig gn) tllm,r ane.eFort dmmpia; B ldoégﬁg'onm asetih rthmguutﬂreatment of

in fgaq]Ew@Cl A |(q11 )a?{%lp‘se%dfs%%fln%blé I@(ﬂ}gélp)lgrger(ﬂ?rg&ngshq!)t{%e&q &qre ogthe active
mg?édl St 'c@mﬁﬁ%ég)fhﬁi(éf alc)sa)gf ;d?ﬁﬂfs%&’ XPGk Qhro@@ @éa%lﬁﬁt)of(fﬁe same

nor oxaci Nor oxi n(r In a preferred enbodi nent,
distdve. Shnildrlyphiperenteraciosage fory marysionﬁﬂemﬂaitnn aaunts of one or more

e i nosa.,. [014 The conpoun of the inv nt| on and
of UGB ishiRdb s SYBAn S oga G HRILBI ol f Same
disBRE &r Bis6idRr. aPhate aRY BRePad Mmalhi¥h sﬂéalfﬁ: dUsEéeefohﬁg encompassed by
enbodi nent, a conposition COITEH sing a conpound of

thi ecntionewilli oy fromeu anofeewaiibe sadily pegrareny tovihore skilled in the art.
Sey @ Sy iton RIS U SE T B TSP <o M il B BERA A

(19%0yposi tion fromthat conprising the conpounds of the
i nvention. |In another enbodi nent a conpound of the
[01i5h) & mpmdrphagnwnmﬁl sp@pegitipns apd ciogaggrfogg:bg@m;@smonp @T more

an?l%rg %}3’61@1?& 819 &1 ents %?t%ﬁl%lex&p?eﬁl?sga?y %\)ﬁg rkggglﬂ:t? E g 16(% in the art
of phad@béy, abd ﬁbn—ﬁﬁhhﬂ@exangﬂaﬁbf&nttable excipients are provided hereln.
Whether a particular excipient is suitable for incorporation into a pharmaceutical
composition or dosage form depends on a variety of factors well known in the art including,
but not limited to, the way in which the dosage form will be administered to a patient. For

example, oral dosage forms such as tablets may contain excipients not suited for use in
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of the invention in the acute or chronic managenent of
a disease or condition will vary, however, with the
waaburersmnd severity of the disease or conditi eaT/uaz4/011106
the route by whi.ch.54 WO 2004/ 091502 RCI/ tJSZOOQS/ 111%6 th
parehigrah d05age 1oy ddie SHttabiity 43 EGCIPFRLTRE &80 SR on the
- f M1l also vary according
SP*{%%{‘{]%@%SE;@%“@%’S%“\A%?gﬁ%%eg%rémr esponse of the .
[0152§ ITWisd nredntipa e enGuipeatisenhyibenspharageayiiaal corpopiEions and

readily selected by those skilled jn th ' .
dosagp §qr&ércgfqp51ﬁm§fact1 qjlgﬁrel‘i‘iéeg?so sloce Vvl"#eé 8%‘1% fagﬁ{,tﬁtte ‘rf]Yileet &gg&ﬂ%tlon of
sox{é@ E%H&H@@b d d e O 318 ARG §Dwatbh@. g9l ik iwddaly accepted in the

escri be

herein’lie within the range of, frgm about .
phﬁmhcatgiqabarmmm@@@@f ﬁi@l%@rngdgyg-t@mﬁgwag%mé)r wﬁ&dgtermme

once-g- day .dos r.ef e . Vi .
B S T L S T
CakSerRERT IV, SSRARRYy| Prifcipiendl Brainise Xir By Meyems Dekket, WG Y, 1995,
doses.” Specifically, a daily dose range should be
ppf 3 R8Gblaffest, mgier gng, b@qjtacg@ga‘ﬁéh% ggcoggy)’smﬁg pg some compounds.

Th%gftﬁ%éf;?gc% lp% %atep &h ﬂﬁ(grﬂ%lﬂgt%%an%g df%treﬁhgg U ce2teMoisture and/or

nanagi pat1 ent, erapy shoul d
hubgdity 4tk cbahRaleéncauhtemt rdutas epanpéchapheadlig, packagingpstorage,
about 25 ng, and increased if necessary up to about
shipowningnd ysa@fdormulgbensny per day as either a single

[Oigjq%i S A yaftiny gﬂ%ag?gﬁzﬁl Tonlqlfd%gaﬂglb Eﬁd @8salzb EorRALIFERY inFention can be

response. 144 be necessary to use
préjasanengihyieusot lovembisgire dowaining ingiedisntsiad e gegjsture or low

LR L 0T 3880530 ik A ARG i
anE %’B %Qﬁ%‘ﬁe Lb@fe V\i%gx%dﬁhf fAhCéoibrites b peafalner Rbyifdaey aninglard

ow and when to interrupt, adjust, or termnate
préfambhpanhiydrove i subssentinh contadt Witmeistiwa pngiar humidity during

. _[,0145] The phrases " ticall
RGO BAE A BHGH SELTAT e fecti v amount

[08] Ad BefyaRfM hhe@hdc¥utidal Perapditiccibonrl Beyprefdret tnd/gored such that
anount , " "as used herein enconpass the above .describe

itschobmdreusnasuretis maiainess eAeqosdinslive JIYEFRIE GPEROSIHPRS AP erﬁ%rably

t her apeut i cal | ef f ect | i
po AR A2y BALEC Rt RS (TR P P
in€18@6H inYsuitks1e Yinyary ks eEofmpledofwmityblslpatkaging inbledehut are not
Simlarly, anounts sufficient to treat or event .
limsiteshfodherbistieally Ssied FoilsPRFRGSeHRIL fgsecapEmerpie-g , vials), blister packs,

anﬁ%{@é%cﬁgt to reduce, adverse effects associated wth
con 'onal therapies are al so enconpassed by the
[08$8]VEhdiasattioh ddrtite sagempassestharmanedticid semposgerseayl dosage forms

schedu] es. 4.5 PHARVACE CAL OSI T, .0146]. . .
theempaise QRs .@ramoqump{lq&g at rgﬂ%cestFﬁ &tf‘e{)%%asagbge ingredient
Wig c[égﬁmg%@ .@u%%l l@gm OM?QHQH ardOfefdrta th RYRH AsORtabfizess,” include,

armaceuti ca cceptabl e polﬁnnrph, rodrug, salt,
bus @teviadt dimited yolraatiexidants shaht dsraacasbictaetde pH, busfees, af sadt buffers.

epconpassed by the inventian, |ndividual das r :
[%? i ke Iﬂ%ﬁlﬂ%&%ﬁlﬁéy})%@ géf?hegise &mo&lpgsl a,ng ﬁﬁ%ﬁ{i}% Fy%eg'gf active
infielfentidh A%08483l oA Uiy di fFCRAbnding 66 Ftors B@ads, biltmot limited to, the

vaginal ), parenteral "(including subcutaneous
roixtettryawhish ifl iato, bewstnuisistenpdiotnagiants. Hewesers bipiqahfiosage forms of the
inlvgr}tlro%vc%?n%%%g 2 cSBOR SR invhtidiO Bl & BharRATL Y 3ldePfble salt,
solvate, clathrate, hydrate, polymoprh or prodrug thereof lie within the range of from about
0.1 mg to about 2000 mg per day, given as a single once-a-day dose in the morning but

preferably as divided doses throughout the day taken with food. More specifically, the
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[0147] Pharmaceutical conpositions and dosage forns of

the invention conprise a conpound of the invention,
wonro@/opisme maceut i cal |y accept abl e prodrug, pol paorso4/011106

salt, solvate, hydrate, or clathrate thereof.
dalmsmmm@edred:mm@émm prequathodivissd éeSqSo Saecifiealiyha daily dose

oA B EIE SRR R By 0, BB, v
abot 96 MO0 o BCI004R2 @edd )] I Onabid E4id paﬁeﬁ’@ Itﬁd thbhiapy should be

phar maceuti cal conposition enconpassed by
initégieshdfi aderer dessnparhansabautclomede) ﬁ'am%sf%tm& api% Wﬁw%lf nggessary up

o B AT HAG L AEGEP AP OB Bf B v
depefdisi onrthe patitint’s glvdkl tehemapeuti ¢ agent. Exanpl es of
addi tional therapeutic agents include, but are not

l[limted t a - [ nd anti-inflammtion
t her api eg%rln E}tﬂ;ﬁ %@&Gﬁ] %ﬁw&ted to, those |isted
[01&8BpPBarnmacei8al mmpo&tﬁms pf)th& quv@hng Kheat arei shitelds &@r@rﬂor e
bI e for. oral

adrﬂxé%siqa 1or|1 g%’;g e% LI‘JII%Q% egde q;;égﬁl § do%lgg égims g{,chraé,gttuz |ase r‘o% '11%11ted to,

tabRAS @ &hRlvabR thblets)S RN ARBANSS, ah@hqlﬁumo%%ﬂam&d@mps) Such
Inj ectlon |ntrarruscul ar, or Intraarteril

dosage fsthsiconlaitapheiletersiined ameptsotagsae urm@dlentmdmaéfévedﬂepared by

eGR4 T S ARk B

Ph&aRei®sil SeRAA8] Bth b OMIER PubBaeily) Eastofl] moﬁa%o)o ns;
mlggﬁgo& tories; oint nent s; cataplasns (poultices)

mcalwab@sgge foras of thy gnve@]a@gﬁa@ ‘Prepaged by gombmmg the active

1ng§ %ﬁéﬁttgfﬂ‘s an mHﬁlta{:erﬁ%?ranéiﬁgé \ngtg lgg 1é3€1§ ggrer'gxélgﬁ?{a%cl%gfd?}ygtocbronventmnal

phéiﬁlamiﬁmslaionqﬂfﬂmdmgttd&oahiqﬂms tEX(ﬁplBﬁB icamtake larmtlel darllhgy of forms

suspensi ons (e. ueous, non- agqueous
depé?a@wgr%ntbﬁéomoqu rénaraRniesiE oL PemEstERtiog, i'x?alf @iamp%e Gipipients
I
suilgh o6 Y FAIANDLA o Rlib] A¥See (AN IR bitart bOted to, water,
glyaolp,amlsemlbohcﬂmdlavennag ageatss plesetsat{vesgand wmiorsigagentae Eemmples of

exq?ﬁr}ln laé)é%g)él dshﬁ?amaﬁggisa%%fﬁg&gsg ?gé,lrﬁo&%dggs %a%ld?sr %Xpsu?es and
capqujl 1Hblﬁhé Mk R doPlimmiRRatd, 8Rkchek %g&]s Im@o-eg@mﬁietdenﬁmfe

shape, and type of dosage forns of the invention wil
diluweppy, geanmatmgaggntsjépimcdmsgbmchers tmdrdmstegraﬂng agoudspl e, a

te. .t
10158F PR STBRBFSoF el F oG bR BT 5f Foyf for gl
solAMiBHENéyFuRy o&ﬂ@péﬁ%loﬁ@ R t @lﬁm@%gmd asmmrz@t&mbsfdr tonstitution
conprises than a dosage formused in the chronic

with megderreaothes Suitahde sehiglc b@ﬁOé@éﬁ@e Suga finvigrgparagions may be prepared

o B 00 R B P
agdn(@. gabofid] s@ap agtufoss ﬂérﬂ&ﬁdest @r Hyﬂﬁigenﬁfb@ eﬁlal'ﬁ'ats), emulsifying

di sease or disorder. These and ot her s in whic
agegfrdleighilecithin aprearig); menEREeAHs YShisles &gfg ghmand; gil, eHy P@iﬁrs ethyl
oo 8 AT Q05 UL S Wi O O, e RAR R 1
hyRbaytreaeeii¢sd @rabrise aa@d)c eRhe ik Sidnatixths ,mdybedéo Rubdin bhffergalts,

Easton PA 0151] Typica har maceut i cal

flaysgoss! P’ﬂ%é’lcgﬁ’&g 6%’&%3&96116@&@1’% se one or nore
[0160] Because of their ease of administration, tablets and capsules represent an
advantageous oral dosage unit form, in which case solid excipients are employed. If
desired, tablets can be coated by standard aqueous or nonaqueous techniques. Such dosage

forms can be prepared by any of the methods of pharmacy. In general, pharmaceutical
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carriers, excipients or diluents. Suitable excipients
are well known to those skilled in the art of
wohemroacy2 and non-limting exanpl es of suitabPeT/US2004/011106
exci pients are provided herein. Wether a particular
compasitpins and desageifomid are propated by ruptfpanhymdlnmmataly admixing the

sty P E Oy St ) A QU ore R g o BT en

shaBiH tﬁ@brdd’u@ﬂ ihRhb Aesitcd Praveitalich WhicCdysdrhe d OS age form
% be adm nistered to a patient. For exanple, ora

(01685 agreemmpﬂﬁs adulbt cas beapieresl hyespraspRsianPraRelipige fogpressed
tab%@sﬁ%%f %? ué&m%assg@ 1er ﬁ%agélé g‘rg%cﬁ% the actlﬂg ingredients in a

freS-fllotvardy fohh)éuéﬁ adpdaddrioe ptadtles opitiphht mieyd veitlsan defdad. Molded
on the speC|f|c active ingredients in the_dosage

tabjesy 6N eanaste) bymaplkingiparuyt eﬂ@ﬁhﬁé@l@ﬁ%ﬁﬁ%@@@wdered compound
mo Q%Q%H&ﬁmﬂﬂéﬁﬁgﬁﬁHﬁhéﬁ! conposi tions and dosage
n

orms conpri si active ingredients, since water can
[01f62)E Ekarhplrexe of mudelgs dod tarore wkd irs ok docagp forndof theoinvention

anpl e tlon of .0., 5%..is.w del
mcﬁ@sr%té@ ok He tahlapﬂeé&éﬁ@rseg gl g tioBinders
sulﬁqbféui*of‘ﬁée']_ﬁ é)hQHﬂac*e%éHl s4i@ f;@%ﬂs@n@ 16 &dge POmEiSheat, Mt are not

characteristics such as shelf-life or the stability of
limfited iy Icatni sbarsh,qodato 1stamh, oSather @arghqs gedatgn, Tiatural and synthetic gums

su &rssétc%gqs ggﬁhuﬁe:ﬂg@%ea ol I1t 1d ?éllgfgc é) %agg’s ge)sgp{i%%& trggaca%t%' guar
guietf Efilose WRd AE dam@htﬂeﬁce gacaleﬁ%ﬁm@sé Relndesoeasd, thdbx@hethyl
sonme conpounds. Thus, the effect of water on a

celhgesmerlsitinnrsodiam ersberymeated celilgsn)f naduvied nsirodidone, methyl

cel ésse;%r%%gﬁaygg%{l Sgag&nhg&é%éyﬁagylglg&gg@eﬁuﬁgé88%t %fo%dZZOS 2906,
29H))] Risdrystallide vsltulede, fral mikt@ks degeof][ 0153] Anhydr ous
phar maceut i cal conp05|t|ons and dosage forns of ' th

[0h6ﬁb Exemples ebfillers suiphipfor see %h%ghaam@y@%twalscmpqsmns and dosage
forf}xg i/c\l/f’slc%gﬁi g@?ﬁﬁh&hg@ Hup Qij'e%gtbﬁﬁ‘itéd ®) q%ﬂ:,c \Q?c'ﬁﬁjn %Elf’ﬂ)roﬁatgg 2.8 , granules

y ‘condi’t1ons arnmaceu oSI't
or povelled) siEg@ciystaiiine detlilosq ppwidsedcalttlose depamjesakadlﬂﬁatanmtol
rimar

s111glgggﬁgt§$r§1t%1ﬁt% %gl enéﬂlatégl%teg%f%i nd mist S tlpereglf QIrhe binder or
fill H%h@ﬁ‘ﬁdc@ﬁtl&@ BEAE5sitbdstvs 1?1%1[’(%11@@%&%&1119 Ps@hili¥ from about 50

uring nmanufacturing, packagi ng, or s orage S
to aboptlq wdighf Pdrbdit oftheaplapaceutcab kampesiton dxddsage form

osi.ti on shaul.d be epar and tor such..th
1AL SaF s S ieeSeBlER et A miea to, the
mafMAALRLS £OTRESIPH-908 A@VRJH?E—PHGI(B*JAVICEE‘R@Q@P' A’@IGEL-PH 105
materials known to prevent exposure to water such

(avatiahe fram EC Corpbratied, Americant GistasefluvisidnaAyidel Sales, Marcus Hook,

S RPN NI M -

socﬂ@fﬁ%m%ﬁyxﬁbmgr Sellufosd sold\as A VBICEIPR T3S Suaek!s anh@liéus or low
strip packs. [0155] The invention further enco asses

mojsiie weipigniscaiaddiivpoinctude Ay 16kl -Bd S8 ped Hiprchy
[Ol\%ﬁfﬁ éu%tggrgﬂfé aPd udla i 1f ?gﬁ?pld&ﬁgp Q@teg E)rﬁ%ﬁﬁgn {ogﬁ'c{qﬁg ‘?ab}?éfs that

I've 1 ngre ose
disiesppare diEn exposel taneaqiedes etiohmene r’.&tbﬂetﬁﬂlat contain too much

‘stabilizers,"” include
disintegrant may disintegrate in storage while those that contain too little may not
disintegrate at a desired rate or under the desired conditions. Thus, a sufficient amount of
disintegrant that is neither too much nor too little to detrimentally alter the release of the

active ingredients should be used to form solid oral dosage forms of the invention. The
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but are not limted to, antioxidants such as ascorbic

acid, pH buffers, or salt buffers. [0156] Like the
wanourwssoand types of excipients, the anounts BQ@/US2004/011106

specific types of active |ngred| ents in a dosage form

amoy oflilisieagraie peetﬁvan@s baseflapoo the type bl Renulstien,ped is readily

diseggpliia fspeal ot iR erphetygiee! pishhisal coppositons

conhisBTrotd adi€ 0.51 tB\iB Bt 13N &gk @t 6f disinTegtimd spéc1ﬁbzﬁly from about
invention, or a pharmaceutically acceptable salt,
1 tosahiouiad welghy B@Iﬁ¢1§t0§d1$i}tégfa’@te pol ymoprh or prodrug
[Olé@eb%s%%%%lbrﬁs Wla% Gan be a{l}s’%d n? gge%fcgll@ng e'é%lr?(r:lg a%d g&)?ké’forms of
the d@satibminchde Mt Aidghbt llmiltedﬂb esfgar afdryalgmicioid,deltivio sedonate,
_throughout the day taken with food. Myre specificall
mlctr@réy%g lpgrdbdeseoa osRasmpkess sedigpi4 FIPERTBEC &Pwl&bg%a@m
u
sodB A et Hof Flaploch R B A AR AR starches,
claﬁ n'glet ﬂgmbmiherﬁiéﬂu}meqogumsl,apd mmptueesstheredf.i cal |y,
bet en about and_about 20 er day. J[In
(01 i R s e Rrec b SrHEr Uy RN osh 207 dp e ferps of the
inv@ﬁt a‘fﬁ ihQWEL, bHPSE noPBRMNAE fo, 3CHM dtedBite! MagRim dfeardEh, mineral oil,
incredsed if necessary up to about ~ 200 nmg to
light buneraLo0E!yripstordsy, manigiol Ivolyathydenegglycalcutbercglycols, stearic

amg? Ieg\ééllgﬁ’s ury efglfaie @gﬁl% ggc;ﬁ%ﬁ?t lig% g, pgan%?oﬂ cottonseed oil,

sunfldHeNBiE Qedantedil, GIFB OS] EdrRRE, &ld dofBedn D Hih@steiraR) ethiEoleate,
suitabl’e for oral administration can be present ed as

ethyi lme@tﬁeag@wag anix@repsthersot hAddjtionn) fubgicants ipclpdesfqregample, a

o3 Gy SR PS8 B .

coadORadecfRONE syartett Bilipd gﬁaketrembpe)zbgamtﬂd of BlanacTXY,€CAB-O-SIL
|ngred|ents and may be ﬁbepare

(2 pregaRicclicHa) dlom@md%t 50 Cé@&ﬂ% af Bﬂst%g\’lésst andggigtures

e ) .
thefiGF T ot e [HoERRAS % O TRRE B o B0 T aaF il 1 weieht
perogm bof thegphgendcentical odmbpbatiomweibsage fames ijpteewhich dhdyyare
._conbining the active ingredient(s) in an intimte
egPRTAHGdre with at | east one excipi ent according to

conventional pharmaceutical conpounding techniques.
Exci pi enj 8. CapEIXPED RELEASH DOSAGE FORNME dependi ng

TN e e R A —

or l&}’ @&iv@gﬁﬂevﬁ%ﬁ 850 hred SRRSO WiPfo TRode S ovd BarylRlIl idrtRe A@L Examples
I'imted to, water, glycols, oils, alcohols, flavorin

inchugeritu arepros disritedttoatbese desetibedlinbh ng atagéMos.: 84 pl053,916,899;

3,5PeRE TR Bl hbE N T s la ¥ 0Be s . B3P e,
5,0796431de639U76, 8/384,386, dnidrs ’13395669eac§toﬁmﬁkﬂﬁls 1@@;&&5@ herein by

mcro-crystalline cellulose, diluents, granul ating
reforgrast Such dpsage dores capibsaeedto ripvdelploMregriellefyrelease of one or

mog%fﬁrt}&g I é%ﬁ?r%%ﬁ uér}%g,uf'to &)Patn?;ﬁg‘ rh&ﬁfo%?%pfhﬁ?th?f @éllulosF other polymer

ma&ﬁies;tgel%npem&ﬁblld@ﬁerﬁ)‘tﬁraﬁ&ss pandicuystensy mtlhﬂyyet’rayatbgs microparticles,
presented as a dry %duct for constltglu Llog ,vvithl .
lipsaimes. TBICTaSDRFS, O CABPEIIER (e 0 e pigwile fhg desiggifelease profile in

vary i@ Préh RAGRATR th PR S RN R RaEP R B lations known to those of ordinary

skill in the art, including those described herein, can be readily selected for use with the

active ingredients of the invention. The invention thus encompasses single unit dosage
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by conventional neans with pharmaceutically acceptable
addi tives such as suspending agents (e.g., sorbitol
weoeyoupmoioel | ul ose derivatives or hydrogenat ed edir,mlsa)04/011106
fats); enulsifying agents (e.g., lecithin or acacia)
fonm)mmlql@efoueral/edmm seetl@e suph aswatilisited 1o F&}b}etéé?@éfrl%es gelcaps

h t abl I d
and by ORbried gt S RERIgRe PO PSS
[0163dA1 éMﬂﬁﬁﬂFe@&El%&seQihaﬁﬁéi&uﬁcaa@tdﬂ)lcts'ﬁaee p bamaroatgoahsf imgpyoving
also contain buffer salts, flavoring, colori f\dh
drug w@&pymvlqgthag@m@/eébyélﬁm W'mt@lle{l 0QBVFPEL: aﬁga Yothe use of an
optll;‘%agllyrélseg%ﬁg aén)c{ntr%g lé’atsé g&@g F@h‘%ﬁ&aﬂ?&tﬁ@tﬁ%‘ t&Racterized by a

oral dosage unit form in
minieihofdasesubelahet l@m:g @“np]myed tr @re optapetithelcondities iin e dyinimum

am S L BN RhBSEL SRS B pyendd iy of

the Hﬁ%g d]ﬁgecpc% Q%ﬁ&{]te%l&ég aﬁggﬁb?é&%\/\%@ %:g%?% Oaélcé.nln addition,

conﬁﬁl[édJﬁ‘Zﬁ@dfdiﬁﬂﬂa@ﬁns camipossctlito aeci ik doe a@ensebeﬁ@tlan@r other

chaffeFPGcy gl PLARC A AL o (T SR LSyt il eirence ofside

(egdla\dk,ggegb &FRlisd carriers, or both and then shaping the
product” i nto the desi red presentation if necessary.
[0117011Mb}st q‘emrolécchrqlﬂaee fogmuidsions argalesigaediodpitiey rgdgase an amount of

di
o PSR Ry RIS L S EE s

andaohtiM@allyeletsd cIotiser laﬁhoants fof @furgf toandingirf thiseedd off tesapeutic or
powder or granules, opti onal ly mxed wit

propidagticentiect ausr g axtendssi Rerigd ofHimse Taeer Efymgmt?an Hys popstant level
o ik LFBASa TS 8 LI RS0 pEOAC ey PR
repl¥@ifiel @soudf ofdrag belﬁgtrﬁetﬁmﬂ]tzed:amd @&zmledeﬂomrthe)baﬂy dOe@pdled-

fornms of the inyention inclu but are not [
releage olanAgkve marqdiend can beystanlets 5 HesouscRpdiAgs i ’&fmﬂg& but not
e
hmg%)&r]rg)éélﬁf }e%#ﬁe} e d{ gfnge éln OPME%%ng;@dl conditions or

or s i ncl but are not
compomntied to, corn starch, potato starch, or other
starches, gelatin, natural and synt het| c gunms such as

acaci a, %g%l uEA%F%’Pﬁ]Rg’I Bb%&k‘;ﬁﬁ%s ot her

al gi nate p OWEe ettt arga ettt gum cel | ul ose
[01ZhidParestechb dosage Forars car bg admmlﬁyﬂeg é@p&twltﬁée’ vagiolup igueseincluding,

ST N L
ntrﬁﬁ‘iéﬂé'l BG&Ju‘sélfh‘éﬁ%dnﬁ)m@trﬁﬂn&hbleﬁll}ﬂ@ypiks% R%hents natural defenses

hydr oxypropyl methyl cellul ose,
agazgo6ontatm@mrmt)sa paaﬁsrct@r@bdqsgggfqnnﬁ @r%@ﬁfembéx aterilerpy cﬁpahlw&emg

ster:il?gee%i%glf E’ a}cﬁglgigtrftl 11,10 a l 5 atl%Bt ]%Z)lallrﬁyslgsadsfgnlail %Pégﬁec{o%%e@sﬁns include,
but@rSEdtameietdrel itions @éa!dgie’or 1b.}bbt16mi eirjﬂptodhcméﬁg* td be dissolved or

tal c, calciumcarbonate (e.g ranul es, or powdler),
suspensied ég ¢ phaymaretgically p(ggeg’gzble \ffbwgeefoé & ecg}opﬂv@g%nsmns ready for

mje%?lar C%H%ﬁmlﬁ&%lr mannitol, silicic acid, sorbitol,

pre-ge at| ni zed starch and m xtures thereof.
[01TReShitabitevehidles thid dag rbelmecptmaprmde pmien‘atal dosqgest”oﬂrﬁmfsthe

of .the inyention |s t pre bout
inveRgiongsn Vel SIQEP dht %%?@Eﬁf rhe B St pleg st ¥ ot ndthimitea
to: GRARPRrThiRBti S UIPSAREol N dlicles such as, but not limited to, Sodium Chloride

Injection, Ringer’s Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection,

and Lactated Ringer’s Injection; water-miscible vehicles such as, but not limited to, ethyl

alcohol, polyethylene glycol, and polypropylene glycol; and non-aqueous vehicles such as,
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[0164] Suitable fornms of mcrocrystalline cellulose
i nclude, but are not limted to, the materials sold
wa00gbGak - PH 10 1, AVI CEL- PH 103 AVI CEL RC- 58@T/US2004/011106
AVI CEL- PH- 105 (available from FMC Cor porati on
butrmé fingted 1) cooosi, ditohskdnil, peairatelil, Sedass, oilyathylislekiepisopropyl

P res thereof. An specific binder is a
myﬁﬂ%{uregg?r‘zl#ﬂ?lgf?ﬁ?st al line cel Ioul ose and sodi um
[01G3] b)@ﬁﬁ)@&ﬁ@s&’ﬂhaﬁﬁ&ﬂebgeciﬁ@soi@élﬁt}ﬁo? A¥loERlor&6t @8 hctive ingredients

Sui t abl e anhydrous or | ow noi'sture excipients or
disglgerid heyein cpmelsade invoroRicdintg e TrrentetalSiasagehfot 0f thielinvention.
[0165] Disintegrants are used in the corrp03|t| ons of

the invepigp nl%ﬁﬁﬁéﬁﬁﬁﬂﬁéiﬂgﬁﬁ$fmfhj L

when exposed T Ao “S—tfe
1018k sansderps! Artiopical @qsagf‘e@rlah of thgyningpn u@gu@s buﬁ ane not limited
n 0
o SRR85Oy T
knayonthi anearfskilllinubs ard Saef &.g G Rentingdom’s Phaphacedtisd SeRBEAN 8th eds.,

t h { t litt) t
LI R L e oo,
4thie@g TR '@P&ﬁg@?k&héﬂleﬁﬁlé{q 88k)t g‘grfnssr\g@féng% jl})%agg% g‘génsdl?ﬁﬁgg “reservoir

forns of thé invention. The
typBOW ‘WsoR 4yl batbes, avhbuntandfe agpEéditodhe siih and edrv fariagpecific
based. on th of .for ation, andlsreadll
perRSE U Bhe il o ieRisioreiih dedirod Sop it of Aot Yrongreglents.
[0175 b GitdblphRifTRas b Cahri& m@@ Qifdrd) Sind SHP hla3Riald @H can be used
about 0.5 to about” 15 wei ght percént of disint egr ant
to pspede frarsderpaliang toniesd dosage f@mlSaﬁmqmpsssedabg Htis meectent are well
[ t i,nte s t.hat..can be use
ki @ BOAAIA thel rihcchicl HS TR ek e PRl Be 1o
whlbha gnmnqﬂianﬁﬁbeuﬁﬁdl d8@poditién &f @sAgS foriWilliask dpPlied. With that fact in

alginic aci d cal ci um car bonat e,
mmﬁv &@? §Rqipients dclede; bufl e ot lipigeskiar Weler, gsetosadihanpl, cthylene
p I 2.P odi um st a
oSSR B DL RSB iSRRI Mg, mine

oil, shdnikturestthaeo st domhsions, ¢tinatises, Olchiak, ahigiibss, Is@ bintments,

.cel | ul oses, mﬁ and m xtures t her eof . [0167
whifh e RoBoKic Mg 6%’??08@1‘15‘§¥&°93Htﬁ?%r¥a@§mzﬁ@alr umectants can also

be dﬁﬁ%ﬁﬁa‘n‘ﬁﬁ@enﬁ@ﬁ cggﬁ)ﬁgﬁoﬁé)ﬁ o@gget 1%Fms itﬂf‘égi? ?g)iaénples of such

i ncl but are n Imte crums
addﬁmgﬁlemgmmssaaw ael knnwnem tie aDtl lS’ee eld. gtamingror is@habhbiceutical

Seice e Sipdso Motk 2BbusEE Haxdn 0850 | auryl sl fat e,
[0116} Bepehyeh g%&ﬂ@ﬁ%@lﬁé@ﬁ%@t@lﬁ tRiated( &idGtionaP F&chfneﬁ{s may & be used

cottonsee , _sunflower oil, sesane ol
Priog &, it o1l unczim V@ﬁy ot subsequent toAraatmeritedtiadctive atgngdlents of the

BB A R B A RE R i
1ngr6d11|ellt@ o grl tlsélﬁiEmable%ﬁﬁetrdﬁ@)ﬁ%ﬁﬁ{c@fsqﬁcm&e \%Bare (ﬁrot"‘ﬁﬁuted to:

. of, Baltinore, M), coagul at ed aer osol
acete%wﬁ@ta%alss,@hqlwcbﬁapuhemddolsyl Dedyistrelydpofurylf alkymdfomdes such

as d}@tgylgﬁﬁégg@] &863 1{\}/1 ?é@ggg@m & “ﬁk&’h %gﬂg%gﬂ gfygﬁxy?ene gtlycol'

pyrmhmmfsucn is potpdnyipyredlidonk:iosliidan bfadad ﬁ’otvi@)!n@ qbdlwa&?é; urea;
an anpunt of | ess than about 1 V\Blg gercent of
&gen

and F%O%Hﬁ%tﬁra%%@? eninslyils sugercsisss Bich g O fradysotivage 80) and
SpaitBh EorbiEYmSE RtcalAAGOT POT At ed.

[0177] The pH of a pharmaceutical composition or dosage form, or of the tissue to which

the pharmaceutical composition or dosage form is applied, may also be adjusted to improve

delivery of one or more active ingredients. Similarly, the polarity of a solvent carrier, its
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4.5.2 DELAYED RELEASE DOSAGE FORMS [0168] Active
i ngredients of the invention can be adm ni stered by
woamidrooidoed rel ease nmeans or by delivery devi ees/usk@y/011106

are well known to those of ordinary skill in the art.
1018% SRS OT fIoTEeIEiean n AdIusESE 1A FNPTOVAICERYETY 0 CoptpeyRds such as

r | P : 7Q: :
RGeS ol (Lot ol dopted 16O
adPardigobdP altér, the hydiophilibitt Bﬂﬁf\ﬁﬂiﬁh ] 1%&&3\/%731;5 48mobe &38 ¢ difredients so

5, 354, 556, .and 5, 733, 566, each o ich is. :
as {{h ERR BT JetsGh e@éﬁﬁlrﬁ%ar‘irséqaé%t%&“@@ @ 2dipihgebiqle forthe
FoftflatRéh, 49 Bl IsRY B! fdentSh Q¥ Riarkt OHa" & Ml 6L ERRRIA or

one or nore actfve rngredients using, for éxanple,
pehstohtioprenpsrioieg dgent.cBiffantro salfs, bydretes pokolnages ofitht néto@sipgredients

s ernreabl e. ranes, o tic stens, .multilayer
oal s Bic3S FRE AO (o aertios ot P sENE FR S er o5 or
a conbination thereof to provide the desired rel ease

profile i45.5vVaNYCESALIPOSAGIEFORME! abl e

trol | edrsrel ease Tormul at ].ons to. thase, of .
0 AN e 8RR R R B BcfIORRh Re A Bed popprnatmic
solveibsy, Bprag@indgero i) iol ytheelogtt Rlok R o tiseofMidiNinttheart. See, e.g.,
active ingredients of the invention. The invention

Repripgiore s EGppuecestcdiSeimeesy hith cds sMgek Bobghinm daston PBod 990); and
. f i.tab 0 I, . ; )
e R Q! BB M f el T g Pt tigey Prfagopti
(1955)s Doespe fgehcapmble fantteatimp naicosdlhiztuca vathan drtoasl daoity can be
fmaﬁgco tht%cglel%lg]giré]g\}ag Sfﬂy@%?)%a? %%ghgo%wont 4 O|ila| es%q’d- {}ke;:ca%faossgl comprises a

caﬁf@ﬁrﬁva{ﬂ%%eﬂ'?gxggdﬁﬁ%'iﬁﬂé’a&&%ﬁ ist(%gﬁ Aty eved by their

non-contro counterparts. ldeally, the use of an
[0619 iAredrhyoubdsifdormahila § ot Flodah etborbel adaswisieregipdireatly cnthie iung by

bR T G e R e R e

AppUB#tidnl, 90199/ 196, R hre MR IncOfpotdt8®by My@ﬁ%ea}g €8r Of

control led-rel ease formul ations include extende . _
admgnisteation byfinhalieond p ggmpeenifdornads d ge I canchecronyeniently delivered

LNGI ease atient.. | i ance. -l n additi
to PR TR R b AP AP REF R el Mgt Posp raer
(“NDe” )ty HiTeh afilifRsehisefs Bstdogidd sﬂiab%lowﬂﬁﬁﬁ@%ﬁﬁbélﬁéﬂt,@%,
.such_as bl ood levels of the drug, and can thus affect )
dighjprodjEls promatianeoiichlogelluoremefhanes dichloselptrafiyasegthane, carbon dioxide

: S - f [ .
or BT Sheos SA0bE QAT RSSO AR 35yt e e
MIDDBddviaes aregagidblefiom b hainber cispbplierpsetiue 83/ Chfhodftion; A6entis,
therapeutic effect, and graduall and cantinually
Boglunges dnglehedmnkoregihabataioriss, @hﬁ@}‘{f%ﬂm% SehermgrRlgugh and

vebgygl of therapeutic or prophylactic effect over an
extended period of tine. In order to maintain this
[0180h stlteniativelyeh DrpPodderdnhalet (MPIpdekice ¢dmebedrsad taadhintzesr a

rel eased. fr t he, dosa format . rate_that w |
CO@B@%@&&%%@MBW Bre %ge-sg?ﬁklﬁﬂe@%oﬁ%é%d&soa Cancer
ReSadheA fichal I\/R%ﬁhé‘,el 999y, 39@,%&91}1 is%gei{% %c%g;rﬁirrat@fi b@'feference). DPI

active ingredi eit can be stinulated by various
deviossdipicaliysuierscinechiangm sneh ameburst phigdsad cteate gdipud of dry powder

insic%%gfieor ?atéﬁerg,e %Pﬁﬂééﬁg%akggﬁfaﬁéd lg)yr th(e)tpgt%nt.p Bﬁ idgxlfiggsi aﬁ*g Ialso well
known in the art and can be purchased from a number of vendors which include, for
example, Fisons, Glaxo-Wellcome, Inhale Therapeutic Systems, ML Laboratories, Qdose
and Vectura. A popular variation is the multiple dose DPI (“MDDPI”) system, which

allows for the delivery of more than one therapeutic dose. MDDPI devices are available
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4.5. 3 PARENTERAL DOSAGE FORMS [0171] Parenteral dosage
fornms can be adm nistered to patients by various
woauid@goiioncl udi ng, but not limted to, subcut ROBMSS004/011106

i ntravenous (i ncluding bol us_injecti .
o AR A 25 SMELPHT PRI Tl rieptAte SR Ploveh,
Sk B 8 bAGVEQDrd YiR)r GRhihYleDypagIs e sndoRktridBeSof guddtli Bt use in an
ef enses agai nst contam nants, parenteral dosage

intfatarivs iren Elaprrete balfoynuated comainmereatsies 1o obglerfgmpound and a
rilize rior t dm ni_ st 1.on t atient.
su %?‘géergia&p%‘rcéﬁf ga[pgqse GH¥Ay é%érotﬁﬁsse S&ﬁ%fngd e, but are
[0T8Y Adofhdr @fbetoT.deSRE didt 0bd @rdYo ieliver ajcomipbamd ofifoymula X or IT to
products ready to be dissolved or suspended in a . e
thehvag ire baid epriay yloviee sppdist.or ermse orradignycomsgation. Liquid

suspensi ons ian, . ' _ .
oy SIS PR A abATERLD R RO T B fomplations that
cap 8ca bt yinbakged ihtortixsluag. the invention are well

known to those skilled in the art. Exanp|es..i nclude
(05t Inperefercd sHpedigent 8 ekl st devse PR %vaﬁémﬁound of
fo@lﬁg PurnME I'fh@iu‘ﬁg. KBRS crBME aBRbolb idht Bghill ArugSRehRYions by

oride Injection, Ringer's Injection, Dextrose

usingj ¢ ek anple Dekhsomieermngly BAdinu finCphmicled ¢hat wprbe Faadily inhaled (See

d Lactated R ' s I nj L OJ); -m sgi bl. .
et o AL o O 5184 B, e ncormorcd
byHQ%eYe%@Y I BRgHA Y A ebuies ROl ﬂ@ﬁyés%ﬁg%lgé hefA81/Systemic

non- aqueous vehi cl es such as, 61 WO 2004/ 091502

PubGThArpDetiné9 11d 0 ce. phmarst all,ilhbt Bal. No., 5.8%+0¢ iven der Linden et al.,

ojtonseed.o0il. peanut. qil, se i%yo .
U'ﬁsfé?}?]gﬁyfgs %i%svga?s%’iaﬁal o Y Bek Nhed [dg ? 7%?%%6 herein
inCRPRAA DS rbieAinck)) AveagLarid Batsltd Rillivohry THerapeeaticy. Inndled

of the active ingredients disclosed herein can al so

cobyoimd of foomuladddélivetsdyenabulizas deyiges. ifoutisatly ypder myestigation as a
the inventien... 4.5 4 TORI . _
- et ERCLRES o SPGB Gaion o

Cdnder Reveaoh, Sy Fraadistde Cabfit Agt &-5002000)iand itk cancer (Dahl et al., Poster
creams, lotions, ointnents, gels,. salutions

524t snesiean Asspeiion o (ncEReseneh. Sepdracisead it Ssild -3, 2000).
o ’ _ oW toTbhe”
[Ogé%lflﬁgt ggiﬁlﬁﬂﬁg@fe‘fwd%ﬁﬁoi@%@ eags'%ffé’&reﬁ cﬁ'Ed Rmic é h]?}r%,) aerosol

i'cal” "Sci ences, C
dezstiomePAo 141820 h compdundof foduckhilen I¥ o thehmga dd D iacmisol devices

Dosage Forns, 4th ed., L & Febi ger, Phil adel phi a
usp $5a0yal el airaP e R e A PLAIEDoTBER (VB 2 Nodkes o

all Ypr PaPNo. '1?7t6r5'a€?395 ¥Bfce, RAS CHE SN0 M1 061 38 8C M2 PRI Afblication,
t6 the skin’ and worn for a specific period of time to
Wie941 2285h € offes) PG AApphication AW 4/t 49t 3a Gotiae, RET Applicedion, WO

oy et Aedleelyh Rl SRS REERES BCE Saicetim B9
oV$RD7, WRicRHRASEin ARS8l aBl réfefbntOP I Thalclstadagenit ArpiBperties of

enconpassed by this invention are well known to those
the kérhpethdi of formalp h formadasionineast besimportaniriraagierndo entipize when

articular tissue to_ .whi Y har eut i g
RS bt Iy i B BT pob T OB B R ffgegon i
roli@6dly pétforfledthy drtRifeRill 1X6d 4. EPHD defssblidévicddutiayamerendiciently

limted to, water, acetone, ethangl, ethylene .

| ycol ,
defiveryydregseto ghs/ sk thasm axisiiag pulmoengrpeliviesniselple glesg (%her methods of
ingg—rp'uﬁltlo%ta%* délﬁ%w 8Py J:orff&ld?ihto?tfcﬁmlﬁg 1&F ﬁlwill be known to the skilled
artisan and are within the scope of the invention.

[0184] Liquid drug formulations suitable for use with nebulizers and liquid spray devices

and EHD aerosol devices will typically include a compound of formula I with a
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oil, and m xtures thereof to formlotions, tinctures,
creans, enulsions, gels or ointnents, which are
waam4ooxiog and pharmaceutical ly acceptabl e. PCT/US2004/011106
Moi sturizers or__hupnectants can al so be added to
phqmacmcelﬂ,u aesabtablorpotsi t Proferablidthe pbagraceyicelly apceptable carrier is a

liq |sPcl}<%§o%E)fﬁaﬂp\¥aﬁ% gcglygtﬁg glgl%lt %&%ﬁ‘ﬂﬁ(ﬂ?@ﬁﬁi&f né)ﬁtl(ﬁ{aﬁy, another

maf3ral fg Byhidal to afed 8 @&‘ésollp%ﬂbr@éésof thd\mmdﬂbﬂ suseingign of a
Easton PA (1990). [0176]  Depending on.th 1p;em fl@
compamdetiermyda I el dacieegly. s materibisdianichsush aggn gleohol, glycol,
ri
polf 5ot a2l hele, O AR K Rkl 1B PR SIROhe b
suspersi@xsuitpble fopeséh nabsdricenbaare MSwnaantH;»ee oSkl iothe art (See,

e coraeask, S ot N5 arlde S35, Bt b At Bt
1nc6’1:p% by fe?%é %ﬂ?&) 0 om ARl QP Eorm 1 &iﬁsal@ R eh81a8dGh réfal or

and tetrahydrofuryl; alkyl sulfoxides
vagnad tmomssﬁioma&uhly bs supipbeifdrobe or mtmmmem@ teegvi ap@taining

colgEs g TR Ss  HShed G BHHR! pafds ' @ones

[01@?{71(11 SRf%on (Shy RireaREbns BéseAbed @BFioMslY] Pétimpound of formula I or IT
er-sol uble or insoluble sugar esters such as_ Tween

cargisq b@foy@glatmita@ agt@po@prgpargggh BEh(leeg Htingdormulations can be
t H..of
BB TEY ThPhpl AL TR uspeRD TGS b gy

1nt1tahﬁls&h&f iffeget. | Tials, fRRRAGPl] B8 c@i‘npdm‘ﬁﬁgﬁn befornidated with suitable

applied, may also be adj usted to i rove delivery of
polyperig or ydrephabis wateriglsr(Euiczpmale, &5 31 %1.1 Fipn 10 Ay acechtable oil) or

o R - YR L o

salgadj usted to inprove deli very Corrpounds such as

stearates can al so be adde har maceuti cal
10186 hpdisrmefisly. %heravgxglaa@%? W@y SYA/EIRS SAgs IRIoXd: driposomes
and Qﬁuﬁ%ﬂg RN dll Bidwh &arﬂﬂl&m il tv)éhl@f s@ﬁh@c% bé@ieﬁ to dehver a

actrve I ngredients so to I npfove del lvery
compngmdcbf femada hAoeH. déemtaaem\gemasolazehts puch asehmcﬂwlsfulfpxmih @an also

for emul sifyi.n nt. .or urfac
be srploed 1 aig Eglhe bR Eriit Bikaleh s vack ShEBRY fgnuls T can
als6 86 Ablivddd ﬁea.rc%'ﬂﬁroﬁéﬁ fePoas¥icth O8 08k caBbYiiRs a(HuIﬁﬂ"@an be used
active ingredients can be used to further adjust

(SeftoopERL @at. BEf Bloanadding. 1989, torpbsBudhomld o 2., SW%O 88,

B I M SIS TR N ——

mafe@ati da@ s us s@é’Me@lﬂﬁl Appls@ibsis oMIorﬂde‘l%ﬂ He&faﬁ& Ihﬁg&lil’hnd Wise
to one of ski in the art. See

(PR Foen Toosh RatfTe o 19 T Goraiedod %mﬁlwmlq?@myn@mg Product

E t t t
TSR EA AR p 03 and B8 BGLINAR S SREEREAM lcr
Peﬁpbg %Mac@ﬁmgﬁl fRgviTM etk GlbCRerh 011983, ea; 6ngem@@ $a{/y et al.,
tissues within the oral cavity can

SClﬁﬁ‘Eﬁ st 180; Tawing ¢fjal. gAna. NWFO]orﬂé? 884%909’&1 nHHWardt ﬁﬁél 1989, .
SQ glr7 %glgﬁ? MnSRE al?oth Ho(afmfrg %g{ﬁﬁkﬂ@& r&ggggﬁl%%ﬂtc’an be placed

i's-carrier free conpoun
in p‘)ror(mubaoﬂ thetargdt of gre @hgouhds ethe nivshigore d.gdithebmpythiiorequiring
onltyhaefrallctlo o? ﬁle systemic dose (see, e.g., Goodson, in Medical Applications of
Controlled Release, supra, vol. 2, pp. 115 (1984)). Other controlled-release system can be

used (see e.g. Langer, Science, 1990, 249, 1527).
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i nhal ation (see e.g., Tong et al., PCT Application, WO
97/ 39745; Cark et al, PCT Application, W 99/47196,
woehbehee herein i ncorporated by reference). POT/US2004/011106
adm ni stration by inhal ation, a conpound of fornula I

[0b$7] 1Juiiehly Beipicsii e SAtieys and 411}'@1%1@21 anqg efbeiHaateriply thay can be used
o BTSSR o, I o P 0 s
skiltedtiathe phasuadeatit ai'ts;wnb depandgnpthe padticalat slteeorgnethod which a given

di chl or.odi fl uor.onet h ri chl.orofl uaro
PWE‘F@? EOTRPToN oz OnBé’Ylhg?ﬁ administared- 3‘? 1th g fact in mind,

LB
IS8 ALt SNl opsien

glhyopdiblutdmied , 3-|dmh isommrapt eryrotate umpu e pa]gucame ayn@w oil, and mixtures

a ent i S Boehr | hej For est ..
thfffs%ﬂo FEft 7B bom WP s aber B b pop AlPTer BRmPIER A Such addicional
Githits Are WOl @Rdwir @b BAL Saeek ., Remif oS WHBFmARNAEA Sciences, 18th
DPlI) device can be used to admnister a compound of

eds.oMegk Rublishing, E@S‘fpﬂlﬁé @%®; e.g., Raleigh et al.
[Oig%‘g gfheﬁgF 5%@@?& %ﬁlgpg‘?ﬁﬁ |%rn ggsag‘g %%‘é &WEF {hquSue to which

the gligmacsgikal daﬁiposﬁieﬂ loﬁ @Ssaky Pireaiks lapp isE can ﬁ[ﬁ@h@@djﬁﬁbd to improve
such as a burst of gas o create a cloud of dry powder,

deliyiry @& oBe eLHPLS astive lrxsﬁ@dewt% aﬁml}@élw the P4y ebp BRlvers garrier, its
I
B NS, BSO8Rl St BBt o

staaru[:ésmda alsbdje addechtoiharmadesticd po@asmeﬂ&%rl doeaga foima’n@l e
Qdose

rape Labora ori. es,
ARSI A ﬁ%ﬁ?‘&&s S PA PORPORBIH et Pbm@red%%@e pgredients so
as fo MRPBYe delRNSY S hidhi &Ry, s@éamagscameww@a #oid v&lﬁaie ®r the
nore than one therapeutic dose. ces ar
foravdathcar b a16 8VIBI £2IDQ 4£ €9 DS 62 fRECTIT, U@a@@ &/d&]llitdx@&nhﬁuomm or

C ani es such as neca axoWe|
oA SRt SRIBITA G BHA 08 oF T S e Qi grodients
calt BORHIES faitkr Gafukt thel gfspeffes %ﬂﬁtrbﬁﬂﬁ&% cdiBSosttibnan
i nhal er or insufflator can be fornul ated containing a
powder m x of the conpound and a suitable powder base
5. suclpagvimgigse or starch for these systens. [0181]
Another_type of device that can be used to deliver a
[%&%ﬁ@@ delloving gxamplas bmployllmethQﬁong’}evvhmh gan e wseditqpiapare all of

C&P;OH%% ru%ﬁ\” 6o 1e<gf%1t 18 1%%?1 rn,gi(@ n@ﬁittﬁs%ptéo)pﬂajg%@%;ngsmlsubstrates

areN@ilEke, dih@hﬁﬁlof ParRE6ASOf the Gedchified SoridfitichsTags Mdinddihé SSuch
that can then _be directly inhaled into the |ung

varigiogs Wauid be pasily pereancsinomemdnkill i eyt mithept tmdw ce

Q d of formula | or Il to

eX*%‘ﬁml"‘rg“S%lg"t“ IQ%J tihlggésrcgpg?lgggg&aer osols fromliquid drug
formul ati ons by using, for exanple, ultrasonic energy
to formfine particles that can be readily inhal ed
(See e.g., Verschoyle et al., British J Cancer, 1999,
80, Suppl 2, 96, which is herein incorporated by
reference). Exanpl es of nebulizers include devices
supplied by Sheffield/ System c Pul nonary Delivery
Ltd. (See, Arner et al., U S Pat. No. 5,954,6047; van
der Linden et al.
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U S. Pat. No. 5,950,619; van der Linden et al., U S

Pat. No. 5,970,974, which are herein incorporated by
woebmroeroe), Aventis and Batel |l e Pul nonary PCT/US2004/011106

Ther apeutics. Inhaled conpound of formula I

delivered by nebulizer devices, is currently under

i nvestigation as a treatnent for aer odi gestive cancer

ég%%glklduh—‘ ell: Ryeparation of 3- Fluof6-Phér ;f'léyﬁdﬁEoL 3-

2000) aridl-benzgicagider (Dahl ot al., Poster 524 at

Ameri can Associ ati on of Cancer Research, San

Francisco, Calif., April &9 2 . [0183] In a
particularly preferred_enio
el ect r ohydr odynam c ‘YNaer device is used to

deliver a conpound o romula | or Il to the lung. EHD
aerosol devices wuse e]ectrical energy to aerosolize
l'iquid drug sol utiong Cy@uspensions (see e.g., Noakes
et al., US. Pat. No. 4,765,6539; Coffee, U S Pat.

ol S i T o s

d ﬂﬁﬁéth?@@mmﬂ%OO&ﬁL)Zﬁﬁ?n@ mifahd de, soRETt ﬁqapthraumd; Jie, the\@sin was
95/26235 Cof f ee, c tio 95 807, ~whi ch

addad a splatien Af 31%@%0&8%&1%@[) @9 Rk %rdg%”c 1>rWe3%% it of "

dlml% }S% %\H R 5aa néﬁﬁtgcﬁ’@ itk ?&)n?femﬁe?ﬁm%o @@%Bﬂleﬁtfs wWeRé talired and

L1 on be inportant paraneters to optim ze
the Wt@nwagiwhshed r\mtigdlblnlpmmhthzglet(b xt200 mlund wihdisstigtprmamide (3 x

Opaigig‘f)f %@ew ﬁ‘@ﬂap ](3 l:qnnlirﬁgmgfﬁchlgm‘l anegg L¥00 mL x 1

rﬁ.e YHE BidRYs V%ﬁnﬁ&r{édcfbﬁm | Yhe @i@lred BFodubl wWasanatyzbd By cleavage
ung than existing pul monary delivery technol ogies.

of ot ameuritof theakacteduesia-with Wisthylsilage/iuargacstic 5

G RRRAe GhdRIVR a4 b s OSHE b

[01 91‘]V TR 3.RPandb@ARAd trithikdiifl ifletgndl ¢B OMLndY m@agﬁaied ﬁinllé min at room
for use wth nebulizers and |iquid spray i ces . and

tenipeiRtures anddhentbeiselventwas dreiped- c e pyolugiep G&E}’ O¥Y% APEENd
S FR A S

(89CRhLi 16 mii2f ﬁ{dad@irbed 5t amha:rmmwratutﬂ Il;o the meqm wht added the
carrier is a |iquid such

reagignystiyeand agltgfedp4 Bat 40 pfgr Tﬁ%ﬁtﬁ%&ﬁ BEfR it eped-gRa g resin was
Waﬁ{éat\&t]ﬁ‘{ dlcm}cﬁﬁét ner@}k o RO9e9 hi Qiutn%fhyliﬁﬁnﬁﬁfd@%g’k 200 mL x

properti es e solution or suspension of
10 aompei¢ttnof (3f:0200und A 10mir)) andthileroatﬂtlye,net(h mszoﬁamlem 19|min).

| d h | coh ol
i e T e R A B P s R 7 e
sm ?B&Bhﬂrb?tﬂé cactdd Pé%ﬁﬁ\krm@ n%ﬂh}llﬁmme/tﬁﬂﬁoraﬁ&ubn aer osol

evices are novvn to those of skill in the art (See
amé!dg:hlor&neﬁmhe(k()/SOMOﬁS LOAUS (Rbh m/3, lﬁliMs@E afg] QA%AIDUKEY.

o RS i B AR eh) B g s

dlcmhsﬂdétﬁax%ﬂ(y ALY #6¢ Adde@U-FMaGbaBloy LIRS (95011 OSuamotisand
ppOS|tor|es or retention enenmas, e.d., containin

dnwmw&ﬁtthxdnmunes@@& obi Q.8 mymelasEhe m&e%olh@wal@d&asm&tﬁfég oygrnight at
d 1 ddj {
o B HE a5k S B Ol bl e it

dichRirfMbBahe @x 10 mIcaN0 &ig) dbl&tﬁﬁfdmiaaﬁw(ml(am]ﬂpbﬁ) min),

reparation. Such |long acting fornulatjons ¢
metphangl (3 x 10 mL x 10 min), ar?d dlchloro%lethane Bx fO m ﬁpmm% The resin was

vacuum dried for 4h. The desired product was analyzed by cleavage of a small amount of

67



adm ni stered by inplantation (for exanple
subcut aneously or intranuscularly) or by
wonbwummeul ar i njection. Thus, for exanpl e, tReET/US2004/011106

iR sk eae b sorad i lonim BT RO 1o

c i o 4.on exchange resins, or as
(E@SH?% %gfgﬁgigfu%deés(épwég?i ves, for exanple, as a
[019BRTH AGLspensibtiol acylsad tesir idk8Bydrals dichlaramethgne @thak) was

ad qlzi%b%&%ﬁltoir%ﬁlaﬁ(g%qil \é}e@%@%ﬁgg\%e&?&ﬁgﬁh e‘gigela%%?[e'sn najrxture was
agiga%ci 2@?5%081?1'?%&#}8%#& athERBinRs¥ERGvddarflicthE VigFat@ was concentrated
conp of fofmula

oun or I1. Certain organic solvents
underebduesd giesetrhyThatdsilue teas demolipd o 1056 dengthpjemaide n toluene (4

al t hough .usyal |y a st _of qgre i Clqt .
o G BR R TR 10 Gt BT G Frp Pl the aired produc
waS gﬂﬁﬁ&i b PrehSlaBAS ECAVSL. ENT/MS) (BT ngp R8s | ME ], ard R¥purity.

can be used” (Sefton, CRC Crit. Ref Bioned Er}jg. ,,1887,
[0104] The follBvinh weingowtds are presypdusipg thegypcedgees desgibed above.

Saudek et al., N Engl. J Med, 1989, 321, 574). In
Coafputhéy are ahalgiedent 3 LEOVIH meing Eleateseney omzation (B8Dused

(see Medical Applications of Controlled Rel ease,

Langer and Wse (eds.), CRC Pres., Boca Raton, Fla.

(1974); Controlled Drug Bioavailability, Drug Product

Desi gn and Perfornmance, Snolen_.and Ba eds.), i ,

New Yoadle $:19ampoundynger and Pgﬁﬁ'ggl,m‘ghwé%r onol [\0&'9}"

Rev. Macronol. Chem, 1983, 23, 61; see also Levy et

al ., Science 1985, 228, 190; During et al., Ann.

580 1; Howard et al., 1989, J.

109). In yelsanehReip@Afedi ment, a
dSE SyStem[ﬁ?,[ég]o?é’diéﬂo%@g%bedzaicpr oxXI 3mtry
arget of tBe conmpauds of the 1 nvention, e.g.,
the lu g,glthus requiring only a fraction of the

“dose (see, e.g., Goodson, in Medical
Applications of Controlled Rel ease, supra, vol. 2,
pp. 115 (1984)). O her controll ed-rel ease system can

be wused (see e.g. Langer, Science, 1990, 249, 1527).
65 WD 20%4/ 091502 P/FCEJSZOOM 011106 [0187] Suitable
exci pi épts_(e=g\cars+€rs angd di S 1 ot her

maLeyl 4 ﬁ be use 1%5? fﬁt&%’é‘%ﬁ%@@al dossage
f enconpassed by this jdwention are well known to

= skilled in the pharmaceutical arts, and depend
he particular site or nethod which a given

pRar retteut i cal conposition or dosage formw |l be
adm nistered. Wth that fact in mnd, typical
exci pi ents incl yd but are not Iimted to, water,

et hanol , hylene giycol, propylene glycol,

but ane- 1, 3; di)o opropyl3_(azm,,ﬁ1tr@t9a,1-3j|sopropyl

pal m t&ke; N ne oi | , and 2mjesatings-3-yhhenmef , whBthd
are @ oxi ¢ and pharmaceadid cal | y accept abl e.
Exanples of such additional ingredients are well
known_in the art. See, e.g., Remington 's

Phar face®fli cal Sciences, 18th eds., Mack Publi shing,
Easton PA (1990). [0188] The pH of a pharmaceuti cal
gesage form or of the tissue to which
conposition or dosage formis

be adj us8-¢ap-Tolyli[hBrtpxadiazol-3- 281.3

yl)-benzoic acid
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delivery of one or nore active ingredients. Simlarly,
the polarity of a solvent carrier, its 1ionic
wenommngid2 or tonicity can be adjusted to i npr®C¢eUS2004/011106
del i very. Compounds such as stearates can al so be
added to pharmaceutical conpositions or dosage forns
to admmiiBoeshisdundal ter the hygsaphidd edntyy Or M+ HJ*
| i pophilicity of one or nore active ingredients so é%
to inproMgodeIivery. In this regard, stearates can
serve asja yipid\vehjehe for the fornulation, as an
‘ f agk@Bipnediily@s a
penets,abiRRzO3NANMehAG: agentzqs 3
hydr at es ecidsol vates of the active
imgredients can be used to further adjust the
pr erties of the resulting conposition. 5. EXAMPLES
[0189] The foll owi ng exanpl es enpl oy net hodol ogy whi ch
can be q@gﬁ to prepgre all of the conmpounds enbodi ed
in thisj y i ded the appropriate reagents

§ A | i zegb-(4assbutii-pnyliyar i ati ons of
cribed conditions alé4imiadieadl3e)-beSoh 323.4

in tRe &rt without undue experinmentation given the
dchriOpti on bel ow. 66 WD 2004/ 091502 PCT/ US2004/ 011106
5.1 Exanple 1: Preparation of
3-[5-(4- Flyedo- phenyl )-[1, 2, 41oxadi azol - 3- yl1-benzoic
acid F_ N =— 00] 40g of 2-chlorotrityl chloride
pp Yool yaef'e, Ger maquy) < nded, in dry
onnam de (200 mwégrphi}éﬁa%ﬂ%gg tﬁ% sol Y&
ined. To the resin was added a sol ution of
AYoic acid (12.71 g, 96.4 mol) in 300 nL of
ormam de and agitated 4 h at room
tenperature. The solvents were drained and the resin

was washedyvikt h di-chl oronet hane (3 x 200 nL x 1 min),
di et hy f @ X 200 mL x 1 min), methanol (3 x
200 1 i n),\—and di chlppEaRhaner o3skada M

X |
mn). resin was vacuurs-gybedeoié 8gid 4h. The desi#/Se
producf was anal yzed by cl eavage of a small anount of
t he a resin wwth triethylsilane/trifluoroacetic

aci d/ di chl oronet hane(10/50/40). LCMs (ESI) mz 148

[ MtH] + and 97% pwgity. [0191] The 3-cyanobenzoic

trityl resin in ephanol (300 nL) was agitated for 10

mn at ror t erajure, and then the solvent was

dr ai_ng don of %[gd%&i rignethaey-pHepyl-ochl or i de
01) in et Hhadloxgdezgl-fryllbepagic addedB57.3

ine (8%°8 nmi, 516 mol) and stirred

at,roomteéenperature. To the resin was added the

re&Xtron mxture and agitated 24 h at 40 T. The

sol vents were drained, and the resin was

o)

-0 -
l\’l y/ N/O
N N 3-[5-(4-Nitro-phenyl)-
o [1,2,4]oxadiazol-3-yl]-benzoic 312.2
acid
H
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washed with dichl oromethane (3 x 200 nL x 10 m n),

di mnet hylformam de (3 x 200 nL x 10 mn), nethanol (3
wea 20092 x 10 mi n), and di chl oromet hane (3 x BOD/USROO/011106
10 mn). The resin was vacuumdried for 4h. The

desi red product was anal yzed by cl eavage of a small
amount of the reacted resin with d Name M + H[*
triefPR? & FAMEPYR] £ | uor oacet | Eompound Na

aci d/ di chl or onet hane(10/50/40). LG/ M5 (ESI) mlz 181
5/ [0192] To a suspension of

0 , vaml L n anhydr ous

i wagE BRI E nzoyl
ch de (95 uL, 0.8 mmlgéég(l?égg '?ﬂzl(’l"gjgféon%g?et hyl%iagisne
(138 uL, 0.8 mmol ). The reaction m xture was agitated
oV ogfit at roomtenperature. The solvents were
drai ned, and the resin was washed with
di chl oronethane (3 x 10 nL x 10 mn),
di et hyl f grdam (3 x 10 nL x 10 mn), nethanol (3 x
i d dichl oronethane (3 x 10 nmL x 10
e Mesi As  vacudidrane vl Raloxadiazoffe desdred
was anal yzed by olé@peie@dt a small anmount of
67 WD[2004/ 091502 PCT/ US2004/011106 the reacted resin
vvitg) bé’dhylsiIane/trifluoroacetic
aci d/ di chl or omet hane(10/50/40). LC/Ms (ESI) mlz 303
[ MMH + and_ 65% purity. [0193] To a suspensi on of
acyl at edNT@si == anhydr ous di chl or omet hane (1.5 i)
A ~d uor oag.ef b&nz8@ isfhidxBl-glyichl or onet hane
). The Tegcthon nmi piméxaiasol-330ibbaiord 2h af1.3
Fenper at ur e.9The resadd was rermoved and the
filtjgatq,was concentrated under reduced pressure. The
resfdi@” was di ssolved in 10% di net hyl f or nai de in
toluene (4 nL) and then stirred for 2 h at 130 T. The
sol vents were, renoved and the desired product was
purified b g{;\e_pérative LC/MS.. LC/MS (ESI) mlz 285

[ MEH] + opurity. [ 4] The f.ol.l owi ng.conpounds
are p usi ng the pr%’é%'a .%’?g&%?’f%%ﬁoq’gbovés&z

y yl)=benzoic acid
ConpoungS are anal yzed by 1 usi ng El ectrospray
ioni zagJonn(ESI). Table 2: Conpound Conpound Nanme [M +

H] R ON 3-[5-(3-Chl oro-phenyl) -
[1, 2, 4] oxadi azol -3-yl]-benzoic 301.7 C acid OO
NO / 3-[5-(4-P | oxy-phenyl) N\ / O

[1,2,4]qéggiazol- -yl ]-benzoic 353.4 acid
I 3-[5-(3,5-Bis-trifluoromethyl-
N = phenyl)-[1,2,4]Joxadiazol-3-yl]- 403.2
benzoic acid
F F
0O O’H
Py
N/}\@\S< 3-[5-(4-Trifluoromethyl-phenyl)-
F [1,2,4]oxadiazol-3-yl]-benzoic 335.2
acid
O O’H
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OCHO _ N/ 3-(5-Naphthalen-1-yl N\ /

[1, 2, 4] oxadi azol -3-yl)-benzoic 317.3 acid OOH NO
woOl2804(051302 Tol yl - [ 1, 2, 4] oxadi azol -3 yl ) - benzoi cPatiugd2004/011106
231.3 O OH 68 WD 2004/ 091502 PCT/ US2004/ 011106 Table

2: Conpound Conpound Nane [M+ H+ NO \ N

LR [ 5L R e

[1, 2, 4] oxadi azol -3-yl]-benzoic 323.4 acid OO NO N

3- (5- Pheyry- [ =2, 4] oxadi azoi - 3- 267.3 vyi)-benzoic
aci N{( N 3-[9-(4-Dimethylamino-phenyl)- . .
3- ([B- Oyl Shexyt=11, 3, 4] ox38 azalie A ERSi ¢ agh g

acid
0 O/H
N-Q
[
N 3-[5-(2-Methoxy-phenytl)-
o [1,2,4]oxadiazol-3-yl]-benzoic 297.3
\ acid
0 O’H
\
0
N-Q
! />\© 3-[5-(3-Methoxy-phenyl)-
N [1,2,4]oxadiazol-3-yl]-benzoic 297.3
acid
0 O’H
) o
Ny
3-(5-Furan-2-yl-[1,2,4]oxadiazol- 257 2
3-yl)-benzoic acid )
0 O’H
Nr—
: )J<
N 3-(5-tert-Butyl{1,2 4Joxadiazol-3- -
yl)-benzoic acid )
O O’H
N-Q /N\P
' NG =N 3-(5-Benzo[1,2,5]oxadiazol-5-yI-
[1,2,4]oxadiazol-3-yl)-benzoic 309.2
acid
0 O’H

71



,90_ HO ONNZ1/ 3-[5-(3,4,5-Trinet hoxy-phenyl) -

[1, 2, 4] oxadi azol -3-yl ]-benzoic 357.3 Oacid OH NO

WO 2004M91503- [ 5- (4- Ni t r o- phenyl) PCT/US2004/011106
[1, 2, 4] oxadi azol -3-yl ] benzoic 312.2 acid OO0 69 WO
2004/ 091502 PCT/ US2004/ 011106 Table 2: Compound

Compound Name [M+ H NO N (r) .

3- [ 5Table Rk CRBWRPURtheny! ) - Compound Name M + H]
[1, 2, 4] oxadi azol -3-yl ]-benzoic 297.3 acid OO NO N
3-[5- (oNfo| yl 1, 2¢ch] oxadi azol - 3- yl]-benzoic acid

| O 3 (SrBamfl dmahibRgh: 5-y! 0,9
}] oxadi az -3-y))-beﬁgﬁ?&agiéon-%-ﬁgsﬁiéo0_ gidy O
-1 sopropyl -[ 1, 2, 4] oxafi azol - 3- "yl ) - benzoi c acid

N-O
[ 4
N 3-[5~(4-tert-Butyl-phenyl)-

{1,2,4loxadiazol-3-yl]-benzoic 3234
acid
O O’H

N-O

! N,)I\
3-(5-Butyl-[1,2,4]oxadiazol-3-yi)-
benzoic acid 247.3

0 O’H

N-O

| )\q

N 3-(5-Cyclopropyi-
[1,2,4Joxadiazol-3-yl}-benzoic 231.2
acid

0 O’H
N-Q s
! w .

N 3-(5-Thiophen-2-yi-
[1,2,4]oxadiazol-3-yl)-benzoic 273.3
acid

0 O’H
N-Q

! />\\\

NT N 3-(5-Propenyl-[1,2 dloxadiazol3- .
yl)-benzoic acid '

O O’H
N-Q
L=

N 3-(5-Cyclopentyl-
{1,2,4}oxadiazol-3-yl)-benzoic 259.3
acid

o O’H
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F NO\ N3-[5-(3,5-Bis-trifluoronethyl -
phenyl)-[1, 2, 4] oxadi azol -3-yl]- 403.2 F benzoic acid
WO 2604/0003061 NOF F 1, N PCT/US2004/011106
- 3-[5-(4-Trifluoronethyl -phenyl)- F
[1, 2, 4] oxadi azol -3-yl]-benzoic 335.2 acid OO0 70 W

2004/ 093302. gg%/ U82£ﬂ04/ 011106 Table 2: Compound
Conpound Nane [M % + N O/ N /Comppound Name M + H]*

3-[5- (4-Di net hyl agapo- phenyl ) - /
[1, 2, 4] oxaq{j,ml ]-benzoic 310.3 acid OO NO |
N 3-[5-(2- -phenyl) Q i

didzol - 3-yi ] - ben 9'5%?'“2’979.%2-V'me&1al'rd OO0 O
O 3-[ 5- (3- Met hoxy Rft@K3Agz!-3-yl)-benzoic 287.3
[1, 2, 4] oxagi azol -3-yi]-benzorc 297.3 acid OO NOO

~—+

N’O)\_Q
| 3-[5-(4-Chloro-benzyl)-
N [1,2,4]oxadiazol-3-yl-benzoic 315.7
acid -
O O/H
N-Q O
| OC'
N 3-[5-(4-ChIoro—phenoxymethyl)-
[1.2,4Joxadiazol-3-yi]-benzoic 331.7
acid .
JH
0" 0
K F
F
I, 3-[5-(2-Trifluorometh
yl-phenyl)-
N [1 2,4Joxadiazol-3-yl]-benzoic 335.3
acid '
0O O’H
F
N-Q
[y
N ﬁ~[25-‘(1]2,6-Diﬂuoro—pheny!)~
1Z,4Joxadiazol-3-yl-benzoi
. 2 il 0icC 303.2
O O’H
N-Q
W~
N 3-[5-(4-Ethyl-phenyl)-
[1 ,_2,4]oxadiazol-3-yl]~benzoic 296.3
acid ‘
O O’H
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N 3-(5-Furan-2-yl-[1, 2, 4] oxadi azol - 3-yl)-benzoic acid
257'2 ,90__ HNO N

wG20&/meor - But yl -[ 1, 2, 4] oxadi azol - 3- yl) - benzoPCcTAs2@4/011106
247.3 OO NONO N N

3- (5-Benzo[ 1, 2, 5] oxadi azol -5-YI - ¢
[1, 2,.4],0%adi -3-yl)-benzoi ¢ urd Named O O [MH+H
WO 26&?89%%?8{98?/ us2004/ Olllgg%Tabl e 2: Conpound
Compound I\Iams[MﬁH]+ NOC N/

an y

3-[5- (4-NE2 | - phenyl) -

{1, 2, 4] dkagdiagoi »3-y! | - benrapa-Bhbrdpheagl-d O O H N O
N (4N er Bt yi - phenpy [2)41oxadiazol-3-yi]-benzoic 304.2

[1 4] oxadi azoi - 3-yi ] -bemdic 323.4 acid OO0 HNO
N -Butyl -[1, 2, 4] oxadi azol -3-yl)- 247.3 benzoic

HHNO J/~ N 3-(5-Cycl opropyl -

N-Q
by .
N 3-(5-m-Tolyl-[1,2,4]oxadiazol-3~

281.3
yl)-benzoic acid
H
0o~ O
N-O
’ N@‘N@ 3-[5-(4-Pyrrol-1-yl-phenyl)-
= [1,2,4]oxadiazol-3-yl]-benzoic 332.0
acid
o O.H
-Q
[ 7 3-(5-Benzyl-[1,2,4]oxadiazol-3- 0813
N yl)-benzoic acid
JH
0o~ O
-0 O—
| N/>\/ 3-(5-Methoxymethyl-
1 .2 4loxadiazol-3-yl)-benzoic 235.2
acid
H
o~ O
F
N-O.
[ 4 3[5-(2,5-Difluoro-phenyl)-
N 1,2, 4oxadiazol-3-yi}-benzoic 303.2
F acid
0] O/H
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acid OO . NOS 3-(5-Thi ophen-2-yl -
[1, 2, 4] oxadi azoi - 3-yi )-benzoic 273.3 acid OO H NO
WO 200439(92 Pr openyi - [ 1, 2, 4] oxadi azoi - 3- 231.2 pLT/US2004/011106

i -benzoic acid OO H NO NA 3-{5-Cycl opentyl

[1, 2, 4] oxadi azol -3-yl)-benzoic 259.3 acid OO0 72 W

2004/.091502. PCT/ US2004/ 011106 Tabl e nmpoun N
Compdaia 3% ERoprd. N o 3- (5- TISSHIRARY df gorret hyl M {1

2, 4] oxadi azol 3 yi )-benzoic 237.3 cid tH a 00QC

N-O 1 3- [ 3+ or o- benzyl )- N

[1, 2, 4)0 3y|]be£1 ‘bh% cid OO HN'O
O \ N . - Chl or ot c% g %i fizoic 300.3
[1, 2, xadi az 3-yl ] - beggcp

@) O/H

N-Q
' N/ 3-[5-(2-Chloro-phenyl)-
i i 301.7

[1,2,4]oxadiazol-3-yi]-benzoic

acid
O o’H
RF
FJ(
o o)
N~ 3-[5-(3-Trifluoromethoxy-phenyl)-
’ \ 1,2, 4]oxadiazol-3-yl]-benzoic 351.2
acid
_H
oiNe;
F

N-Q
I, 3-[5-(4-Fluoro-benzyl)-
N i ' 299.3

[1,2,4]oxadiazol-3-y{]-benzoic

acid
o O’H
r—O /S

N/ = 3-[5-(2,5-Dimethyl-furan-3-yl)-
(1,2,4Joxadiazol-3-yl]-benzoic 285.3
acid

_H
0~ O
N-Q 8
! VY, \ \ .

N 3-[5-(3-Methyl-thiophen-2-yi)-
[1,2,4]oxadiazol-3-yl(]-benzoic 287.3
acid

H
0o~ 0O
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dtH aci OF F NO N
3-[5-(2-Trifluoronethyl -phenyl) -
wO20®/04]5oxadi azol - 3-yi]-benzoic 335.3 acid O eCT/uskd64/011106
N-O N 3-[5-(2,6-Difiuoro-phenyi)- F [1,
2, 4] oxadi azoi - 3-yi ]| -benzoic 303.2 acid OO NO
3-[5-(4-EthVYl -phenYl)- [1,2,4 oxadla |-3-yI]-bﬁP;%%c
296. Bableg; 8°©P(’P')d H 73 VO 2002 FWQT’% ame
PCT/ US2004/ 011106 abl e 2: Conpound Conpound Nane [M
+ H+ B N Od/ 3-[5-(3,4-D fluoro-phenyl) N
[1,2 4] X zd

y 2, yl] be 04.2 aci O H N @)
45 74 d ! %ﬂ‘i
s A e S e

TRlyl-[1,

o 0
N-Q  O-n
I W

NN 3.(5-Isoxazol-5-yl-
[1,2,4]oxadiazol-3-y1)-benzoic 258.2
acid

H

0”0

N-C =N

L7\ )¢ 3-5-(6-Chioro-pyridin-3-yl)-

N 1,2, 4Joxadiazol-3-yll-benzoic 302.7

acid
Ci

N-Q 3-{5-[3-(2-Chloro-phenyl)-5-

i) =N methyl-isoxazol-4-yl}- 482.8

N0 [1,2.4]oxadiazol-3-yi}-benzoic '
acid

o o’H
F cl
N-O 3-{5-[3-(2-Chloro-6-fluaro-
i =N phenyl)-5-methyl-isoxazol-4-yl]- 400.0

N N0 [1,2,4]oxadiazol-3-yl}-benzoic :
acid

O O/H
N-Q
!

N/ 3-(5-Cyclopentylmethyl-
[1,2,4]oxadiazol-3-yl)-benzoic 2733
acid

O O/H
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[1, 2, 4] oxadi azol -3-yl]-benzoic 332.0 acid OO NO /

3-(5-Benzyl -[ 1, 2, 4] oxadi azol -3- N 281. 3 yl)-benzoic
waed@/09t0D N-O O | N 3-(5- Met hoxynet hyl - PCT/US2004/011106

[1, 2, 4] oxadi azol - 3-yl )-benzoic 235.2 acid OF NO

3-[5-(2,5-D fluoro-phenyl)- N

[1, 2, 4] oxadi azol - 3-yl ] -benzoi ¢ 303. acid 74

VO T80i420 SOEPRURET/ US2004/ 01 COFEPOUR NIal%e mgoan#

Conpound Nane [M+ H+ NO N 3-[5- (1 Phenyl - propyl ) -

[1, 2, 4] qxadi azal - 3-yl | - benzoi c 309. acid OOHCJ

NO I 3 ’[5 of0- phen
{:1 o 3 yil- b%@%‘??ﬁ%%-&yu Eé%io@’c 90_303H F
F

acid
_H
o” O
N-Q =N
N 3—(5-Pyridin-3-yl'-[1 ,2,4]oxadiazol- 268.2
3-yl)-benzoic acid
_H
o~ O
N-C —
N Z 3-(5-Pyridin_-4-yl'-[1 ,2,4]oxadiazol- 268.2
3-yl)-benzoic acid
H
0o~ O
-0
I > > .
N 3-(5-Cyclobutyl[1,2 4loxadiazol- 545 5
3-yl)-benzoic acid
H
o~ O
\
O
N-Q 3-[5-(4-Methoxy-benzyl)-
I [1,2,4]oxadiazol-3-yl]-benzoic 311.3
acid
_H
0” O
\
0O
N-Q |
Iy 3-[5-(3,4-Dimethoxy-phenyl)-
N © [1,2,4]oxadiazol-3-yi]-benzoic 327.3
acid
_H
o~ 0O
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FO NOI / 3-[5-(3-Trifluoronethoxy-phenyl) N

[1, 2, 4] oxadi azol -3-yl]-benzoic 351.2 acid ,9 ' HF
wORW4B9|H2 ( 4- Fl uor o- benzyl )- N PCT/US2004/011106

[1, 2, 4] oxadi azol -3-yl]-benzoic 299.3 acid OOH NO

N 3-[5-(2, 5-Di net hyl -furan-3-yl)

[1, Z,S.g%?%gd' azol - 3-yl]-benzoic 285.3 acid OO 1,
N-O = B2TRUDE hyl - t hi ophefiePPgynd Name M + H]
[1, 2, 4] oxadi az@y - 3-yl ] -benzoic 287.3 acid ,90_ H 75
WO 2004/ 091502 US2004/ 011106 Table 2: Conpound
Conpound c , 1~/
3- FE chT' T o- hh |c;|]x§/rret ) 2—’8h'9r°'py”d'”'3'y')'.
[ 1, 24 gxadi azol - 3-yI | - benggi @BFFIAYEREED o HRO
O N \ I 3-(5-(soxazol-5-yl-
o~ o7

-0

f V/ N{

N > 3~[5-(1-Ace.tyl-piperidin-4-yl)_-
[1,2,4]oxadiazol-3-yl}-benzoic 316.3
acid

o) O’H
N-Q s
[ 4 \

Nm 3-(5-Benzolb]thiophen-2-yl-
[1,2,4Joxadiazol-3-yl)-benzoic 323.3
acid

o} O’H
\
N—
N-Q
[ )\@ 3-[5-(3-Dimethylamino-phenyl)-
N [1,2,4]oxadiazol-3-yi]-benzoic 310.3
acid
o O’H
F
N-Q i

L 3-5~(2,3-Difluoro-phenyl)-
[1,2,4}oxadiazol-3-yl]-benzoic 303.2
acid

O O’H
F

N-Q

L 3-[5-(2-Fluoro-5-methyl-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic 299.3
acid

) O’H
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/I [1,2,4]oxadi azol -3-yl)-benzoic 258.2 acid OOHNO
N I'i NCO 3-15-(6-Chloro-pyridin-3-yl)-
wP20®/04]oxadi azol - 3-yl ] -benzoic 302.7 acid Cl pCNUS200M011106
3-{5-[3-(2-Cnhl oro-phenyl )-5- nethyl-isoxazol -4-yl]-
382.8 N O [1, 2, 4] oxadi azol -3-yl }-benzoic acid OO H
Cl F NON3-{5-[3-(2-Chloro-6-fluoro | |, .
pherylig 2:5€empburd | soxazol - 4- GpmpougshNgme N\ 0 M+ H]
[1, 2, 41oxadi azol - 3-yl }-benzoic acid OO HNO I N
3- (5- Cycl opengyl met hyl - [ 1, 2, 4] oxadi azoi - 3-yl ) - benzoi c
273.3 a¢i@ O\ H 76 WD 2004/ 091502 PCT/ US2004/ 011106
Tabl e 2:] und, Conpolsad-(Niethyfsiferyltdlyddid® | \ /| F
52, 4ND f | 0- pheny))4,2 Moxadiazol-3-yl|-benzoic 314.3
oxadi azol - 3-yl] - Asi¥zoic 303.2 F acid

L r
f\f’(i 3-{5-(2,2-Difluoro-
N o benzo[1,3]dioxol-5-yl)- 347.2

[1,2,4]oxadiazol-3-yl]-benzoic

acid
0 O/H
N-Q
’ N/>\©‘F 9-Fluoro-5-[5-(4-fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic 303.2
F acid
H
0o~ O
HO,C N-Q 3-[5-(4-Bromo-~2-fluoro-phenyl)-
2 ! [1,2,4]oxadiazol-3-yl}-benzoic 364.1
N acid
Br
N-O R
HOC / 3-[5-(3-Fluoro-biphenyi-4-yl)-
N/ O [1,2,4]oxadiazol-3-yl]-benzoic 361.3
O acid
N-Q "
Iy a i -
3-[5-(3-Fluoro-phenyi)
N [1,2,4]oxadiazol-3-yl]-benzoic 285.2
acid
o O’H
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OONO-NN 3-(5-Pyridin-3-yl-[1, 2, 4] oxadi azol - 268. 2
3-yl)-benzoic acid OOH NO/N N

wa@20@/0Pyedi n-4-yl -[1, 2, 4] oxadi azol - 268. 2 PCT/US2004/011106
3-yl)-benzoic acid YOH ONO

3-(5-Cycl obutyl -[1, 2, 4] oxadi azol - 245.2 3-yl)-benzoic
acid_ O OOH O N O 3-[5-(4-Mthoxy-benzyl) - .

[ 1, 2TaIB2aGPaPEPOS.- v | - benzoi €oippund Namgei d O BHHHD

NO 3-[5-(3, 4- lg met hoxy- phenyl)- N O

[1, 2, 4loxadj azyl - 3Fyi ] -benzoic 327.3 acid O OH 77 WD

2004/ 091902 2004/ 0131%06@D-I‘;ﬁb| e@Z: mC\Zlorr'pound
Co e H+ Dl oRNa s
3- o-pyridin-3-yl)- [Q22lapdesttdlker gyl | - v¥itAi ¢
302. acid '"90-1 H NO
O O/H
F
N-Q
f N/ 3-[5-(2-Fluoro-5-methyl-phenyl)-
[1,2,4]oxadiazol-3-yi]-benzoic 299.3
acid
O O/H
S/
N-Q =N
Iy \ 3-[5-(2-Methyisuifanyl-pyridin-3-
N / y1)-[1,2,4]oxadiazol-3-yl]-benzoic 314.3
acid
0 O’H

N-O
I, o 3-[5-(2,2-Difluoro-
N benzo[1,3]dioxol-5-y1)- 347 9

[1,2,4]Joxadiazol-3-yi]-benzoic

acid
0O O’H
F

N-Q

' N/ 3-[5-(2-Fluoro-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzoic 285.1
acid

0 O”H

N-Q

I/

N F 3-[5-(4-Fluoro-phenyl)-
[1,2,4]loxadiazol-3-yl]-benzoic 285.2
acid

H\O OH
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I NN 3-[5-(1-Acetyl -piperidin-4-yl)-

[1, 2, 4] oxadi azol -3-yl]-benzoic 316.3 acid OO NOS
woOl2004f098508 5- Benzo[ b] t hi ophen- 2-yI - PCT/US2004/011106

[1, 2, 4] oxadi azol - 3-yl )-benzoic 323.3 acid OO N--

N-O N 3-[5-(3-Di net hyl am no- phenyl) 1

1,2,.4 adl azol - 3-yl]-benzoic,_310. 3 cid OO HE,
g\l—O I akﬁ%?%"ﬂ?uﬁa f1 uor o- phefigmyeund Name M+ H]
[1, 2, 4] oxadi azol -3-yl]-benzoic 303.2 acid OO H NO

\ 3-N5Q( 2- Fyor o- 5- net hyl - phenyl )
xati—a 3=y}, ] -benzoic 299.3 acid OO0 H 78

4/ 091502—PCT/ US20044%4 Ul no Fa&E- 21 Conpo
nd Name [M + H + S/ [1,Nn6xaai¥ l-3-yl];benzoic %bdbs

3-[59-(2-Met hyl sul fanyl - pyetigli n-3- N\ _
ylg d;:"i, 4] oxadi azol - 3-yl ] -benzoic 314.3 acid Y,H
F
V.
N 3-[5-(2-Fluoro-phenyl)- 306.04

[1,2,4]Joxadiazol-3-yl]-benzoic

N-O
U
acid sodium salt
a

O O/N

N-Q ~
I
N 3-[5-(2-Fluoro-phenyl)--
g F [1,2,4]oxadiazol-3-yl}-benzoic 299.08
acid methyl ester
oo

5.2 Example 2: Preparation of 3-[5-(2-Fluoro-phenyl)-]1.2.4]Joxadiazol-3-
vl]-benzoic acid

+

To a solution of 3-Cyanobenzoic acid (44.14g, 300mmol) in DMF (0.6 L) was
added K,COj3 (62.19g, 450mmol) and then stirred for 30 min at room temperature. To the
suspension was added methyl iodide (28 mL, 450 mmol) over 20 min, and the reaction
mixture was stirred further 4h at room temperature. The reaction mixture was poured to
1.2L of ice water and stirred for 30 min, and the precipitate was filtered off. The white cake

was dissolved in methanol (70 mL), and then re-precipitated in cold water. The desired
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OOOF OF 3-[5-(2,2-Difluoro- ON
benzo[ 1, 3] di ox0)-5-yl)- 347.2

wO20R/04]xadi azol -3-yl]-benzoic acid 9011-1 ECNUS2H4/011106
2- Fluoro-5-[5-(4-fluoro-phenyl)- N

prdahcPwad eotadt@ad warny bdwhenzith 19%03e1d (38@ Z9%qnﬂ1ty &y OCMHV). 'H-
HOZCN-OF3£ - (4- BroerZquorOJ?hen .
NMB@Dﬂlt))@a%g% 231)- 82811 HhS2011ED 3647 3H)- N Br acid F

2l T B PR ol 2o nosant 50
mIL) v(fas%dﬁéd S@XJEhu&h@-hl?hmyla)mné\Ml mL, 620 mmol) at room temperatme The
[1,2,41oxadi azol - 3-yl| ] - benzoi c 285.2 acid OO H. 79

reapip D HRUITIY SRR PSR @b LI ﬁ&re%the Palypais Merersmaygagnder reduced
egglffg ‘(fgg gh%[]% c{ulglwas }E%s*éoﬁieg in 2/8d ethbhol/totuene (50 mL x 2) and then

FUSro- phe
concentrated again. The desired ester (61g, quan. yield) was obtained as a white powder

with 98% purity (LC/UV). 'H-NMR (CDCl3) & 9.76 (1H), 8.24 (1H), 7.82 (2H), 7.51 (1H),
5.92 (2H), 3.82 (3H).

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 chloride (48.1 mL, 403 mmol)
over 20 min. The reaction mixture was stirred forlh at room temperature. The precipitate
was filtered off and the filtrate 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 to yield the desired product (81g, 83% yield) as a white solid. 'H-
NMR (CDCl;) 8 8.18 (1H), 8.03 (2H), 7.48 (2H), 7.18 (2H), 5.61 (2H), 3.82 (3H).

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
concentrated, crystallized again in toluene. The desired oxadiazole (38g, 92% yield) was
obtained as a white solid with 99% purity (LC/UV). '"H-NMR (CDCl;) & 8.91 (1H), 8.38
(1H), 8.15 (2H), 7.62 (2H), 7.35 (2H), 3.95 (3H)

To a solution of 3-[5-(2-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid methyl
ester (33g, 111 mol) in THF (400 mL) was added 1.5M aqueous NaOH (100 mL, 144
mmol). The reaction mixture was refluxed for 2h at 100 °C. The organic solvent was
removed under reduced pressure and the aqueous solution was stirred 2 h at 5 °C. The
white precipitate was filtered off and the filtrate was concentrated and precipitated again in
water. The white cake was washed with cold water and then dried using lyophilizer. The

desired salt (33g, 96% yield) was obtained as a white powder with 98.6% purity (LC/UV).
[0195] To a solution of 3-[5-(2-Fluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid methyl

ester (3.3g, 11 mmol) in THF (40 mL) was added 1.5M aqueous NaOH (10 mL, 14 mmol).
The reaction mixture was refluxed for 2h at 100 °C. The organic solvent was removed and

the aqueous solution was diluted with water (50 mL), and then acidified with aqueous HCI.
82



[1, 2, 4] oxadi azol - 3-yl ] -benzoi c 303.2
3-[5-(2-Fl uor o-5-net hyl - phenyl ) -

wp20®/04]5wxadi azol - 3-yl ] - benzoi ¢ 299. 3 aci d O erTsS804/011106
N-O -N N 3-[5-(2-Methyl sul fanyl -p

The yihjte precRyittfowastikerod oB2pd faeye Sk s gshsvifh epld vster and
then%d§s1n§?y02h£l}zg§<§”&% cg% the%g&ﬁ] @g gé? ) yheld) %QKlﬁbméd ﬁé ) white

ac:ld [oNo)

powlgf’éxgv g;d:/tmr a1geS¥diht 242 °C; IR v 3000 (Aromatlc c H) 1710
4]oxad|az -benzoic 285.1 i ac
C—(D) NEFNBAR 6D BMS Qios 813|blﬁbﬁiyl8)18 (2H), 8.08 (1H), 7. 88 (2H) 7.51 (2H) Be-

PEINIRO9 308 PO i dbBLGs. 12680 LT, 70,

131.08, 130.91, 129.81, 127.76, 125.48, 117.38, 111.70; '*F-NMR (De-DMSO) 5 109.7.
[0196]

acid OO F NO

The following compounds are prepared using the procedures described

above.

Table 3: Compound

Compound Name

M+ HI'

3-[5-(4-Fluoro-

phenyl)-
[1,2,4]oxadiazol-3~
yl]-benzoic acid

285.2

3-[5-(2-Fluoro-

phenyl)-
[1,2,4]oxadiazol-3-
yll-benzoic acid

285.1

3-[5-(3-Fluoro-

phenyl)-
[1,2,4]oxadiazol-3-
yll-benzoic acid

285.2

4-Fluoro-3-[5-(4-
fluoro-phenyl)-
[1,2,4]oxadiazol-3-
yll-benzoic acid

303.2

5-[5-(4-Fluoro-
phenyl)-
[1,2,4]oxadiazol-
3-yl]-2-methoxy-
benzoic acid

3156.3

3-[5-(4-Chloro-2-
fluoro-phenyl)-
[1,2,4]oxadiazol-3-
yll-benzoic acid

319.7
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Tabl e 2: Conmpound Conmpound Name [M+ H+ NO | =N
3-[ 5-(4- Cyano- phenyl ) - 292.08
W020®/0415u)xad| azol -3-yl]-benzoic acid H O O FPCRUB2044/011106

yl)- 306.04
1,274 l@Ba@b 3-yl be&;ﬁy pd sopdi It O
le'nl ﬂ)r\Lﬁ ﬁlé&!nrd'—'; %/ ]-FlerO gheﬁ%qg "I F mﬁ?

2, 4]0 azfl - 3- yI] Henzoi ¢ 299. 08 | aci d net hyl
Hoéé i 2:3-IPl&plapmt i on pf

n
NJOr g [| Bippend-dwhidi azo - 3-3gy 51- benzoi c
ac /){[’1 %L qiazgl-3y slol uti on of

3- Q/anobenzm c acid .ﬂ enz?f?(ﬂ‘ﬁ‘?ol) in DM (0.6 L)
wWas addedK2E03—(-62-19¢:—450mml)—and-then stirred
HRE 30 m m-ed r omten'per33;’5m-erom'5qzthe suspensi gn was
added 1 N o (28 | fiugro-HBnyi nol ) miln,
and red@tl i xt url &l.5véloxastiazplrde d fur%ﬁé at
room¥énper at ur e~ The r e¥&Pesaicwridt ur § was poured to
1.2L of 1ce water and sfirred for 30 mm—and—the
preC| pi ma{—eOvvas filtered off. The whitle cake was

di S C L hanol (70 rra and t hen
re ci pltatn cold ~&riluorere degired 81 WO
4 2004/ 3% 'é‘ roduct was obt ai hed as

-3- 999 pthRS% By by
P "H NMWR (CD 3) | B ﬁ%tefﬁ 8.28 (1H), 8.02

(1H), '4.17 (3H).

.0
0 f\ll @F 5-5-(4-Fluoro-
H % henyl)-
‘o N phenyi)
[1,2,4]Joxadiazol-3- 339.13
~o

yll-2-methoxy-
benzoic acid
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To a solution of 3-Cyanobenzoic acid nethyl ester
(50g, 310 mmmol ) in ethanol (500 nlL) was added 50%
waqouewassobydr oxyl am ne (41 nl, 620 nmol ) at roeaT/US2004/011106

temgerature The reactlon mxture wa or 1 h
at 100 %{ &DB 'sol vents, & igpoved updeppr educed
pressure 8 Ol |y resi due v\nq L ssolved_in 20/80

' ethanol/toluene (50 mL [x 2) and then | concentratled

agai n. The d:si red estegr (61 g, quan.|yield) was

obt ai n&d%s A=whi o a Wi, 8% purity (LOIWV).
1 | 58 76 (Jf pg,’g;% 1H)| 7.82 éZH), 7.51
( ) . oxf@azg@ol ut i A58

Hydroxycar bam mdo ehenzaic acfd methyl ester
(609, 310 nmmol) in anhy c}rous THE (200 nlL) was added
dd1 s@propyl et hyl am ne (75 m., 434 mmo|) at 5 C,/| and
then to the m xture was| added 2-fl uorpbenzoyl chi oride
(48.1 mL, 403 mmol) ovier 20 nmin. Thejreaction m xture

; om tenperature; The precijpitate
e3-f5i(BfFluatce was| concentr ated
opfenydsildue was adiiggol vied in
o %:i%ﬁ’ia i$hedd with water (200

BAREY under reduced

pressure and the desSired product was crystallized in

9 te—n-hexane—to—yieldthe-desired

as a white splid. 1H NWR
.03 (2H), 7.48 (2H), 7.18 (2H),
A% [5c(6- Pyrrohdm -1-

4 ,rfﬁ"b%i Zéj ehzoisz7aci d pet hyl
&

)
=

in toluene (500 b xed for 4h at 130
nC Using Dean- Stark appar ﬁga” rea,tion m xt ur e
Wias Otirred at 5 C for 18h. The white|precipitate was
filtered off and the filltrate was cohcentrated,
crystallized again in tpluene. The desired oxadi gzol e
(38g, N 96y d) Aas_. optained as a white solid with
99% pilc Ay UUQ_.JOH NMB-(6GRGEB)n-6- 8. 91 (1H), B.38
8. 15 (2 7.62 (PHpyridh-38)-(2H) | 3.95 ,63H)| To a
i on of [1,2,4]oxadiazol-3- '
3-[[5- (2- Fl uor o- phenyl ) - [ Mit@nadiescddi azol - 3-yl | - bepzoi ¢
geidomethyl ester (33g, 111 nol) in THE (400 ni) was
added 1.5M aqueous NaOH (100 nL, 144 nmol). The
reaction n1xture was reJTuxed‘Tor 2hat 100 T. The

or ganj,cosol emoved under reduced pressure
and the , g0 Iu>| o na-pas,s¢td-rred 2 h at 5 T.| The
L e pNeci te f Tétangto-ofif and the filtrate

concentr at ed and pr eldi2ihipaidied-Sgai n 13918t er| The
e cake was washed w YH'!@dlaadiezoer | and then dried
| yophi li zer. The | ¥¥kbengeicaeifit (33g, 96% yj el d)
Was obtained as a whitel powder with 98.6% purity
(LI WwW). [0195] To a splution of
3-[5-(2-Fl uoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - bepzoi c
i IN 3. 393;&;51(5,:!,'[]5@_@_ in{ THE (40 nL) was
aglieoys NaOH fvlbxtsnentd- Mol ) . The
i Rs ref m@&a@“ﬁzﬂ 0%, The
r enpyeenagiclacid he aqueous sol ution
was & luted iith water {50 nL), and then acidifigd

LWt h—agHeous—HE—82—WO-2004+-091502PCH-US2004+-011106
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The white precipitate was filtered of and the white
cake was washed with cold water and

woOyophvisozer.

_obtained as a Whl te

The desired acid (3. Og,

ethyl ester

t hen dr
96% yi e

i ed using
| @ TAVES004/011106

%n 00On4AE OBt i gy €+ 1710
. 8-18-(2H)}- 8. 08
2H) ; 13C- D6- DI\/BO) 6
161. 25, 135 80, 132. 24,
131. 0Bz-{51@Fpio- 129; 81, 127 76
11. 70; ptE®H-NVR ( D6- DMS é% 109; 7.
OWi ng c diaznl-g- pl 43dCusi hg t he
REVZOI: 3‘??‘?% Conpound
me [M+ H]+ ﬁ,t_h@(y,eﬂpy 54 (4- Fl uoro- | N
phenyh)-~tI2, 4] oxadi azol -3- 285.2 yl]-benzoicjacid O
OHF NO 3-[5-(2-Fluoro-_ N phenyl)- 3
.2, 4 oxadi azol -3 yl]-bénzoic acid O}|O, HN O F{\ N
3-[5-(3-Fluoko- - phen I% 85.2 [1,2,4]oxadijazol 3
m@ 0o |Ht (ZB%@? NIF
fluor ( 03.12
@ R -3- yll5, gé&%ﬁ’éﬁf’a’%pd O PP
(2 methoxy-ethoxy)-

3-[5-(2-Fluoro-
phenyl)-
[1,2,4loxadiazol-3-
yll-benzoic acid 2-
[2-(2-methoxy-
ethoxy)-ethoxyl-
ethyl est

er

431.31
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0 N )F phenyl)-

11 HO N/ [1, 2, 4] oxadi azol -

315.3 O

r 3-yl]-2-nmethoxy benzoic acid F 3-[5-(4-Chl oro-2-

weolaa@/bi02\ f 1 uor o- phenyl) N [1, 2, 4] oxadi azol

- BETA5004/011106

. 1/7Z d. yl]-benzqi¢c. acid 83 WD 2004/ 091502
PCT/ r Tab ynd| Conwe Nane [M
4 H@%QO%&%&T 3-[5-(R Soriooub@ RBA v 361. 3
[1, 2, 410xad| azol - 3- yI] panzql £, AC d H2C N O F
- 64- Bronmo- 2- f1 uor ot b L;63641 N
|, 4 | azol -3 Br y Z2Gbsolaci @ N-O N
’64- oro- F pheny l]-b nloiRacdd DXxadi azob28- 2P9. 08
-benzoi c acid O O nef{2fb-(2stidoxy-0 gl , O
- é uoQr 0- o\/Q N /| EhgyeetipdXyl-0 389.13 O
oyl ‘%)?\&mst h&xy bénzBi c petheryBathy\esi2004/ 091502
PCHUS2004/011166 35-(@-Finoro-
phenyl)-
N~ ‘3 [1,2,4loxadiazol-3-
N yl]-benzoic acid 2-
9/[\ (2-{2-[2~(2-methoxy- 519.33
N R N N ethoxy)-ethoxy]-
ethoxy}-ethoxy)-
ethyl ester
3-[5-(2-Fluoro-
o N phenyi)-
) @ [1,2,4]oxadiazol-3-
g N vil-benzoic acid 2-
-(2-{(2-[2-(2- 549.35
S e e e E\zy((irog(y—[etlf(\oxy)-
ethoxy]-ethoxy}-
ethoxy)-ethoxy]-
ethyl ester
N-O
/ N/)\©\ Y | 3:15-{4-Amino-
’ phenyl)-
N [1,2,4]oxadiazol-3- 282.20
H H yl]-benzoic acid
@]
8]
N-O
/ N/)\©\ 3-[5-(4-Azido-
phenyl)-
N\ + [1,2,4]oxadiazol-3- 309.20
H, N yl]-benzoic acid
0™ g NH
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Tabl e 3: Conmpound Conmpound Name [M+ H+ F NOe

3-[5-(4-Bronp-2- N Br F
wa 2dj4omee azol -

3-[5-(3-Fl uor o- NQ i phe

uor o- phenyl) -

nyl-4-yl)- O\

365. 05
3 yl]-benzoic acid O O H N~-O FCt/US2004/011106

[1

1, 3- 361, hsbenzopg+agid | NO e
[ Zraéila%ﬁ%?&%dl din-1- <%CQnI\L[\L v?d pyridi ntm: )=
[1 2, 4] oxadi azol - 3- 337 20 yI] benzo| ¢ aci d H QONO
\o~ J 3-[5-(6-Mbrpholin-4- yltpyridin-3-yl)- 1
adi - 3- 353 AB-(iBpadiyoi £ acid O Q N-G
Tetheatydr o- 2H ~ 373.16
35%2@”(3 01' 2, 4] oxadi agol
3Hyi]-benzoi c aci - O WaDEicRod 3 [ 5- ( 2- Fl uor o} 6-
hydr oxy- phenyl ) - 301.18 [1 , 2, 4] oxadi azol - 3-

5.3 Example 3: Identification and characterization of compounds that

promote nonsense suppression and/or modulate translation termination.
[0197] The assays described above in Section 4.2 were used in two high throughput

screens. Compounds were screened in the cell-based and biochemical assays. Compounds
were tested, resynthesized and tested again to confirm chemical structures. 3-[2-(4-
Isopropyl-3-methyl-phenoxy)-acetylamino]-benzoic acid, sodium salt was characterized
further with the in vitro luciferase nonsense suppression assay. To ensure that the observed
nonsense suppression activity of the selected compounds was not limited to the rabbit
reticulocyte assay system, HeLa cell extract was prepared and optimized (Lie &
Macdonald, 1999, Development 126(22):4989-4996 and Lie & Macdonald, 2000, Biochem.
Biophys. Res. Commun. 270(2):473-481).

5.4 Example 4: Characterization of compounds that increase nonsense

suppression and produce functional protein.
[0198] It was previously demonstrated that compounds of the invention increase the level

of nonsense suppression in the biochemical assay three to four fold over untreated extracts.
To determine whether compounds also function iz vivo, a stable cell line harboring the
UGA nonsense-containing luciferase gene was treated with selected compounds. Cells
were grown in standard medium supplemented with 1% penicillin-streptomycin (P/S) and
10% fetal bovine serum (FBS) to 70% confluency and split 1:1 the day before treatment.
On the following day, cells were trypsinized and 40,000 cells were added to each well of a
96-well tissue culture dish. Serial dilutions of each compound were prepared to generate a
six-point dose response curve spanning 2 logs (30uM to 0.3 uM). The final concentration
of the DMSO solvent remained constant at 1% in each well. Cells treated with 1% DMSO
served as the background standard, and cells treated with gentamicin served as a positive

control.
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Oj) OF 1 yl]-benzoic acid 85 WO 2004/091502
PCT/ US2004/ 011106 Tabl e 3: Conpound Conpound Nane [M
W 20647091502 N- 0 3-[ 5-(2-Fl uoro- 1 phenyl) N [1, PCT/US2004/011106

2, 4] oxadi azol -3- 343.16 4] - benzoj [
le.5: 7 3ol (4~is0 IYO] 1-3- Z%Il C1 a Iexqox2 - acetylamino]-

[0199]FP1%v{o'és @t%di%ls H%@den%m@at@@ ﬁ&‘f géntmn End%thxﬁﬁemzais oBthe
benzoic acid 2- [2-(2-1me

amigp g]dzwdqafannwpat dsetepse t@g ﬁd@t@@ ,tran,glathgl and @'f ’eh.e Acsitg of the 168

oS, B8, 10 B0 SR RRZ, BT HSAARM L4400, TaBRiGh hag pesn shown

to tfemthe A ditk,(Cordpied dif aaclbotates YHPO- bemmm@@msoz E. coli

475. 26 2-[2-(2-met ho yOethoxyl ){l
numbering) of the rRNA at nucleotldes 1406, 1407 494 and 96 (Moazed & Noller,
1987, Nature 327(6121):389-394; Woodcock et al., 1991, EMBO J. 10(10):3099-3103; and
Schroeder et al., 2000, EMBO J. 19:1-9

[0200] Ribosomes prepared from HeLa cells were incubated with the small molecules (at a

concentration of 100 uM), followed by treatment with chemical modifying agents (dimethyl
sulfate [DMS] and kethoxal [KE]). Following chemical modification, IRNA was phenol-
chloroform extracted, ethanol precipitated, analyzed in primer extension reactions using
end-labeled oligonucleotides hybridizing to different regions of the three IRNAs and
resolved on 6% polyacrylamide gels. The probes used for primer extension cover the entire
18S (7 oligonucleotide primers), 28S (24 oligonucleotide primers), and 5S (one primer)
rRNAs. Controls in these experiments include DMSO (a control for changes in rRNA
accessibility induced by DMSO), paromomycin (a marker for 18S rRNA binding), and
anisomycin (a marker for 28S rRNA binding).

[0201] The results of these foot-printing experiments indicated that 3-[2-(4-Isopropyl-3-
methyl-phenoxy)-acetylamino]-benzoic acid, sodium salt alters the accessibility of the
chemical modifying agents to specific nucleotides in the 28S rRNA. More specifically, the
regions protected by 3-[2-(4-Isopropyl-3-methyl-phenoxy)-acetylamino]-benzoic acid,
sodium salt include: (1) a conserved region in the vicinity of the peptidyl transferase center
(domain V) implicated in peptide bond formation and (2) a conserved region in domain I
that may interact with the peptidyl transferase center based on binding of vernamycinin B to

both these areas.

5.6 Example 6: Readthrough of premature termination codons in cell-
based disease models.

[0202] To address the effects of the nonsense-suppressing compounds on mRNAs altered in

specific inherited diseases, a bronchial epithelial cell line harboring a nonsense codon at
amino acid 1282 (W1282X) was treated with 3-[2-(4-Isopropyl-3-methyl-phenoxy)-
acetylamino]-benzoic acid, sodium salt (20pM) and CFTR function was monitored as a
cAMP-activated chloride channel using the SPQ assay (Yang et al., 1993, Hum Mol Genet.
2(8):1253-1261 and Howard et al., 1996, Nat Med. 2(4):467-469). These experiments
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O ethoxy}-ethyl ester 3-[5-(2-Fluoro F phenyl)- N'O

[1, 2, 4] oxadi azol -3- \ yl]-benzoic acid 2- 519. 33
wO020q429j302 ( 2- met hoxy- 0 et hoxy) - et hoxy] - PCT/USZOO4/011106

et hoxy}-ethoxy)-_eth | ester 3-[5-(2-Fluoro-

shomnzérﬁw)cAMP ktepiinept enj thregdtiely easulted in ap|ipcressip SEQaféuqyeszence

coné}s ecr)l}( %vzth{s?#[u%}{on og ?\6(11?% g:%’ly Xe g{f{\:&?( )ﬁeos grea 16 ﬂu\orescence
wasothserved-wiBnetls w&d‘ﬂlo%lu{edted with]dompadhd zpif{& cel8 Ave2Onothtimulated
O H yl]-benzoic acid

with g ) Thesggespdis inqicae thglt_ the ﬁulh—}e@gghpg’(i&exgreiseé from this nonsense-

o 0o O RIS iyt i

chatndd] thus dembhsRrating that cystic fibrosis cell lines increase chloride channe] activity

when treated with 3-[2-(4-Isopropyl-3-methyl-phenoxy)-acetylamino]-benzoic acid, sodium
salt.

5.7 Example 7: Primary cells from the mdx nonsense-containing mouse
express full-length dystrophin protein when treated with 3-[2-(4-
isopropvl-3-methyl-phenozy)-acetylamino] benzoic acid, sodium salt.

[0203] The mutation in the mdx mouse that premature termination of the 427 kDa

dystrophin polypeptide has been shown to be a C to T transition at position 3185 in exon 23
(Sicinski et al., 1989, Science. 244(4912):1578-1580). Mouse primary skeletal muscle
cultures derived from 1-day old mdx mice were prepared as described previously (Barton-
Davis et al., 1999, J Clin Invest. 104(4):375-381). Cells were cultured for 10 days in the
presence of 3-[2-(4-Isopropyl-3-methyl-phenoxy)-acetylamino]-benzoic acid, sodium salt
(20 uM). Culture medium was replaced every four days and the presence of dystrophin in
myoblast cultures was detected by immunostaining as described previously (Barton-Davis
et al., 1999, J Clin Invest. 104(4):375-381). A primary monoclonal antibody to the C-
terminus of the dystrophin protein (F19A12) was used undiluted and thodamine conjugated
anti-mouse IgG was used as the secondary antibody. The F19A12 antibody will detect the
full-length protein produced by suppression of the nonsense codon. Staining was viewed
using a Leica DMR micropscope, digital camera, and associated imaging software at the

University of Pennsylvania.

5.8 Example 8: Readthrough of premature termination codons in the mdx
mouse.

[0204] As previously described (Barton-Davis et al., 1999, J Clin Invest. 104(4):375-381),

compound was delivered by Alzet osmotic pumps implanted under the skin of anesthetized

mice. Two doses of 3-[2-(4-Isopropyl-3-methyl-phenoxy)- acetylamino]-benzoic acid,
sodium salt were administered. Gentamicin served as a positive control and pumps filled
with solvent only served as the negative control. Pumps were loaded with appropriate
compound such that the calculated doses to which tissue was exposed were 10 M and 20
UM. The gentamicin concentration was calculated to achieve tissue exposure of

approximately 200 pM. In the initial experiment, mice were treated for 14 days, after
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N 3-[5-(4-Benzyl oxy (r) phenyl)- 373.16
[1, 2, 4] oxadi azol -3- H' yl]-benzoic acid 5.3 Exanple
wa@:20d4cberoz f i cati on and characterizati on of conpoumgs004/011106

. . that pronote nonsense suppression and/or mg[g]gl tef. .
whidtr amirshlaviesmanestheiipest wish ketammegpy exprmeiuaizds é@}% 1§ ggterior
above ip.Section 4.2 i ' I ut
crafepids oot VNS oS Bion Rok® MU0, doluauOne T

imnRhotiesiceRde MABRIKOS dGarmpbitnasorpamtien tistetserthted muscle. The

resynt hesi zed and tested agai n 58 conf i rrp.cherri cgl .
presenqeipd dysteaphirsing PA pauscles was detected by Immunostaining, as escribed

L sopr - 35 - PRRNOXY) TRGSE. hRok-skenzoi ¢ acid,
preVé%LEB’u%%?gflﬁ) %SISQC ar acfgié?ll)ge{g‘%% )&Pt e?qévi t hpt he in
vitro luciferase nonsense suppression assay. To ensure
t ha&to t h&Exangde 9200 Mendmagecanspler essi on activity of
[02652 8R! LSt EOMPALN mBSioR 8hd kinBlet ®R¥agedfothiglatiabfirta 200 mg
reticul ocyte assay system HelLa cell extract was
singly dpanei, andbopt 4hpareeht pyiveeight. Macdonal d, 1999,
Devel opnment 126(22):4989-4996 and Lie & Macdonal d,

000,, Bi gche i ophys. ;Res. Com nun.
Tab%(%’?’ﬂ‘g@fo ’glﬂ"zg i_7z§6ég~g¢,l[%| e 4: Characterization of
Maesmounds t hat Peredne ByaVeights ensQuargitp medahileh afpantity (kg/batch)
produce functional protein. [0198] It was previously

denonstrat ed that conpounds of i nvention inge
Conmpoungpéthe of rth&énse suppress @ﬁmign the bi ochgﬁi%?jﬁ%

inepdiay three to four fold over untreated extracts. To
e ] et hggo,conpounds al sgof & ion in vivdogkg
gig%e%}%%e?ngl [ 2%' ﬁoar boring the UGA\Mgt
H6 Se-containing luciferase gene was treated wth
MsglesioheSteaatpoudld% Cel |'s  wer e2grmdgn in st andark£l ke
medi um suppl enented with 1% penicillin-streptonycin
(P/S) and 10% bovi ne ser FBS) to 70% 00k
Ttenf | uency and L@f@%’ 1:1 the da§®)e re treat man4t2.' (%n
the follow ng day, cells were trypsinized and 40, 000

[026@: T ﬁ@%ﬁaﬁﬂgﬁﬁc&ﬁ sRAGNSPRERS B-820) Hd-coripound efthe invention
C

ture dish. Serial dilutions of each conpound vxﬁlr@5
conpempnats etk passeethraugha 740 pomnyscisen Apd ﬁ@&@r%@gg%@@ TyryEton
.spanpi n Lo _ h - . toarate ; 4
vighRD PR AN B el Sl Wbkt e
threh 308110, BAkFeenRbl is 4led fo the iffadoniMirer] JHENEBM is droned

as the background standard, and cel %‘f treat eg%th o a
enogpsvllated in msisetq eapsals, 20B8ipeT aRsUie §$902Ps P size) using
2004/ 091502, P 011106 5.5 Exanple 5
Doga?ﬂrjy?ﬁgquglgrfb%é{ﬁ%g}?‘%t hyl -phenoxy)- acetyl an nol
benzoic acid, sodiumsalt alters the accessibility of
the chem cal nodifying agents to specific nucleotides
in the 28 S rRNA. [0199] Previous studies have
denonstrated that gentam cin and other nenbers of the
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am nogl ycoside famly that decrease the fidelity of
translation bind to the A site of the 16S rRNA By
wohenooedo2f oot printing, UV cross-1inking and NRRI/US2004/011106
gentami cin has been shown to bind at the A site
(conprised of nucl eotides 1400-1410 and 1490-1500, E
coli nunbering) of the rRNA at nucl eoti des 1406, 1407,
1987, Nature
plg 189 4¢ ' RE28M: 1991, EMBO J | .
[0207J07 409 4 A0BEat3d 8 BptchriormiSatiomomnder siagle dpse unppigonuiEhigo-gntaimng
19: t-Q %OZO%J(ﬂbosones prepared from HeLa cells were
100 1pg ot B §978RO RHEEVERIY ol ecul es (at a
concentration of 100 !'IM, followed by treatnent with
Tablﬁbf%b%%tla???ﬁ%bﬂ%zgﬁ?@!&?S ( dihrrE_t hy: Sg!;at et_[DIVS] ;nd
et hoxa . Fol | qwi ng chemni cal. ification, r.
Matgsgig! phenol - ch‘?’@ﬁ@ﬁ(ww @iﬁgP act Q}I,améttyﬁoﬁ’r%tﬁf’leg 6uant1ty%<g/batch)
cont¥afi BE Rt ed, amal yzed in primpoegt ensi on reacio.ans
ﬁégﬁ#@g end- | abel ed ol i gonucl eoti des hybridizing to
I'TTerent regions of the three rRNAs and resolved on
MiGebrysthliacr y| anb36%gel s. The prdBéddSused for pridfefd
Celaid®nsiFon cover the entire 18S (7 oligonucleotide

ri.ners), 28S (24 oligonucl eoti primers), an
Pﬁ%@'ﬁgi ner) éf@s Controls ilﬁ%tohese experi rrgznté(§
Surfagtfide DVSO (a control for changes in rRNA

Craasassabd | ity boegiced by DVSO ,5.qfar ononycin (a hédker

Sodih TS A YA binding), and anisonycin (a marker for
28S rrRNA "bi ndi n%)i){ [0201] The results of these
er

Magegsiump Steatdihg &%%eri ments i ndi dated t hat 025
NF3- [ 2- (4-1sopropyl - 3-

t hyl - phenoxy tyl am no] - benragjpGuaci d, sodi snerht
TOtgfters t he acc)é(s)@?%i lity of the chemgcal nodi f yi ng :
agents to specific nucleotides in the 285 rRNA. More
[0208p&at hiieatlyytallideeellnlogs, orscametlest sediuny, and compound of the

3-[2- (4- | - 3- et hyl - ) | apd Nol -
invepgomeHRoneR A e trugh bk CrbRP A b RSl Ssu.
The ?ler,#gll‘é rlf‘!({%‘@i) ﬂ'hﬁ%hf&’cftulteﬁ & yIRPE BiYtichdeaNBt QSfasRces M surfactant is

Inplicated 'n peptide bond formation and _
passé@)hranghoridirmesh scegpndabdut 45Gnte abopt 1041t Thaluropie FL3®

W th t epti.dyl trapsferase cente - ndi
e b 9B B ISR S5 e G L B
blenBERHI M OMSEIGhr MREB kLS. ETHE At IsaRerCRasfsrddio @dl dubic foot
nbased di sease nodel s. [0202] To address the effects 041
twint shell homisle hieadeuphere s migressygseling gelb&koweélaflé:f’ dpgyfor
specific ihherited di ' ' j ;
o BEFt i, THREEb s ARE R BRI le R ity T
pre-bRAR i pALRAZNouPR S rbll@oapabi With 2 hammer mill attached at the discharge
3-[2-(4-1sopropyl - 3-net hyl - phenoxy@- ..
of thecetisr compastr pedimeived haakdo thedymblg Wander 368 rpaigRg
CETRf unct.i on [ : Al
crosgamsHo g 08 ngrll ﬁ%&ﬁlﬁ g? %%‘h}q E@Q% ) gg%égéw(%\l(ang b‘é?BlSﬁc.ie?r and blended
for AR883 nithiredVoTheGeme inixtu?d 8)cohpbSscid@ila soaty Havetaesstwith 250 mg
al ., 1996, Nat Med. ,284) :467-469). These experinments
per Role(309d104 tedeidmchstsR) Us2004/ 011106  showed t hat cCAMP

treatment of these cells resulted in an increase in

SPQ {1 UG E3GAPEE: Aerosal dosage form

[0209] A concentrate is prepared by combining a compound of the invention, and a 12.6 kg

)

portion of the trichloromonofluoromethane in a sealed stainless steel vessel equipped with a
high shear mixer. Mixing is carried out for about 20 minutes. The bulk suspension is then

prepared in the sealed vessel by combining the concentrate with the balance of the
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consistent with stinmulation of CFTR-nedi ated hal i de

efflux. No increase in fluorescence was observed when
woebd4goveee not treated with conmpound or if thecceiSk@4/011106

were not stinmulated with cAMP. These results indicate

" propdilaaf it bleulﬁctﬁrbdddemkhnﬁﬁsmwemm sentrdltedrto 2AF to 27 °C. and
nonsense- containing all el f0||OMAng}ﬁﬂﬂgq@' dval
pressureganirelid ta2shior4 n7 B4 agropodpIie e 1A By © ARgpred valve
én 61 1B @Sieiti6e IHach
whic Eﬁg%@%ﬁ%égﬂégﬁgh or| ﬁ&&ﬁ%%ﬁgéko ??%?ty when treated
contael i provided with the following:
3-[2-(4-1sopropyl - 3- et hyl - phenoxy) - acet yl am no] - benzo
ic acid, sodium salt. 5.7 Exanple 7: Primary cells
fromthe nﬂoé onsen e contalnlng nous express

f ul IcqnéQPé’tn "0 protei n when +PEHt%d with

3-[2 opr nethyl phenoxy) | am nol

bean&%l ﬂg é? %P@git [ 0203] Th%g%iaéllon in the
mature term nation of the 427 kDa

dystggghﬁﬁ{ﬂ I'%@g?P%e has been showh/%%$%e a Cto T

transjfjon at_ position 3185 in exon (£Sicinski et
al . di teteg ]y a : £

pringpy skeletal nuscle cultures der.pomdgfrom 1-day
old nmdx mce were prepared as described previously
(Barton- Davis et al., 1999, J din Invest.
104(4):375-381). Cells were cultured for 10 days in
the presence of
3-[2-(4-1sopropyl -3-net hyl - phenoxy) - acet yl am no] - benzo
ic acid, sodiumsalt (20 MM. Culture medi um was

repl aced every four days and the presence of
dystrophin in nyoblast cultures was detected by

i mmunost ai ni ng as descri bed previously (Barton-Davis
et al., 1999, J din Invest. 104(4):375-381). A
primary nonocl onal antibody to the C termnus of the
dystrophin protein (F19A12) was used undiluted and
rhodam ne conjugated anti-nouse |1gG was used as the
secondary anti body. The F19A12 anti body w || detect
the full-length protein produced by suppression of

t he nonsense codon. Staining was viewed using a Leica
DVR m cropscope, digital canera, and associ ated

i magi ng software at the University of Pennsylvani a.
5.8 Exanpl e 8. Readthrough of premature term nation
codons in the mdx nouse. [0204] As previously

descri bed (Barton-Davis et al., 1999, J din Invest.
104(4):375-381), conpound was delivered by Al zet
osnoti c punps inplanted under the skin of anesthetized
m ce. Two doses of
3-[2-(4-1sopropyl - 3- net hyl - phenoxy) -
acetyl am no] - benzoic acid, sodiumsalt were

adm ni stered. Gentamcin served as a positive contro
and punps filled wth solvent only served as the
negati ve control. Punps were | oaded with appropriate
conmpound such that the cal cul ated doses to which

ti ssue was exposed were 10 Mand 20 M The gentam cin
concentration was cal cul ated to achi eve tissue
exposure of approximately 200 p.M In the initia
experiment, mce were treated for 14 days, after 90
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WD 2004/ 091502 PCT/ US2004/ 011106 which animals were

anest hetized with ketam ne and exsangui nated. The
woibi4abim2anteri or (TA) nuscle of the experi mearais2004/011106

ani mal s was then exci sed, frozen, and used for

i mrunof | uor escence anal ysis of dystrophin

i ncorporation into striated nuscle. The presence of

dy@thheRRAmEdisTA nuscl es was detected by

i mmunost ai ni ng, as described previously (Barton-Davis

et al., 1999, J din. Invest. 104(4):375-381). 5.9

Exanpl e, 9: 200 dosa apsuyl e [0205] Table 3

il lustrates CB&EBHmf%&ﬁﬁﬁﬁgF@ﬁ and singl e dosage

formul ation for a 200 single d:se unit, i.e.,

about 40 percent by weiRght. 3. Formul ation for

200 ng capsul e Materi al i ght Quantity
(rmg/tablet) Quamtity (Kg/batch) pound of the 40.0%
200 ng 16.80 kg M™Myent 1oy gekqfini zed Corn 9.5%
297.5 ng 24.99 kg NF5 Magnesium Stearate 0.5%

2.5 ny 0.21 kg Totja
The pregel atini zed /s
compound of theg4tnvent
through a 710 m scree

oh com@nents are passed

and then are | oaded into a
Diffusion Mxer with baffle insert and bl ended for
15 m nutes. The mag3 Q stearate is passed through
a 210 mscreen and®is addeB to the Diffusion M xer.
The blend is then encapsulated in a size #0 capsul e,
50Qhérginper capsul e (8400 capsul e batch size) using a

Dosator _type capsule filling machi ne. 91 WO )
2004/ 094 502bgTedop vospbetitpiaisryls substimieis| vasulgtitutedhegroaryl,

r e form. 207 le 4.illkustra bat ch
F om e GRRSE a b aBurhiteed BT bR AR
C Odtibatitdted Br uAfidsiitngd afkedylCOROMAA RfunbilRtitioEidtéBBycle,
Tabl e 4. Fornul ation for 100 nag tablet Mteri al
Pesubetititegyr wasusttudanylatyl(ng/ t abl et) Quantity

0ot RTREATR P AR R B D

Pl iHs@bdtutd 6ycldhliofh sids@ited Q@msubstituted heterocycloalkyl, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CH,CH,),OR® or any
biohydrolyzable group;

R% R® RY R’ and R® are independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
alkynyl; substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, alkoxy, aryloxy, heteroaryloxy, halogen, CF;, OCFs, OCHF,, CN,
COOH, COOR’, SO;R7, NO,, NHy, or N(R);

each occurrence of R’ is independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
alkynyl; substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, alkoxy, aryloxy, heteroaryloxy, halogen or CFs;

n is an integer from 1 to 7,
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Surfactant Croscarnellose 2.0%5.00 1.00 Sodium Type

A, NF Magnesium Stearate, 0.5% 1.25 0.25 NF Tot al
wQ040#5850. 00 ng 50. 00 kg [0208] The mi crocr yeraiskione11106

cel lul ose, croscarnellose sodium and conpound of the

i nvention,.c onents ar.e ssed 1 hpough a #30 h i

screen M%@anﬁégottﬁatm 6 gl} %T’rﬁ?%&‘ Tie) ﬁ?@%ﬁgﬁepaz 1s not

( MpiukyAC WiBexPYhTREL B sial 1,00 Q- (4Qfipdr RN Reth{iS)

surfaé?ant i's ypagéeé fﬁ?ﬁdﬁﬂﬁgﬁgéo négﬁf%creen?%g out

4571t to about 10411t). The Pluronic F-68(r)

surfactant and O. s _of, croscarJrel .o sodi um are

I ogded ?[ﬁnpgoglpi\gq??tlfc%lw %h%‘ﬂ%g ﬁletfg’ﬁ‘%m%ifbl ender and

are m xed for about 5 m nutes. T?F mx is then

transferred to a 3 cubic footN—Tw\n shell tunble

bl ender where theﬂi | 1 i ne\cel | ul ose i s added
0

and bl ended for tonmpound i s
added and bl ended 25 mnutes. This
pre-blend is passfd throygh a roller conpactor with a
hammer m || attacljed at f§he discharge of the roller
conmpactor and nov to the tunbl e bl ender. The
remai ning croscarnmehtfose sodi um and nagnesi um
Stearate is added to jthe tunbl e bl ender and bl ended
for about 3 mnutes. {The final m xture is conpressed
on a rotary table ith 250 ng per tabl et
(200, 000 tablet batch si QQ‘) 5.11 Exanple 11: Aerosal
dosage form [0209] A concentrate is prepared by

conbi ni AYPkermeapigallly afcepinbleisalis hydnates, cattirates] or Setegisomers

R Y R e T P
i Keeroalixdubgtitufed G ihddati@Hd dyeloaBld Wb Ruill Pygu%%bstﬂiml%d

bul k suspension is then prepared i'n the seal ed vesse
by alkghishftitged preunsobeidwadr dkanyhisubstitited baizsubstitofed thigterocycle,

92 2004/ 091502.. PCT/ 004/ 106 ropellants in a
ol P e PR PR e B R PR (o o1
to 27 . and pressure controlled to 2.8 to 4.0 BAR 17
n aerosol containers that have a metered val ve which
i s3desi ghedompoydafictrem1loahératnaR ais iadwmehydfolytable ester.
conposition of the invention. Each container is
provided with the foll ow ng: conpound of the invention

0.8141 ghe témpdinararrnmall s1or qRtdRIEs p- 1IN (HChloromethyl-
di chl or odi f |l uor onet hane 3. 7028g

pheny))e @-ohlsreryadindoyldcEHineropsnpl; @.4-Pifluniro-phendl (4-Methoxy-
phenyl); Benzo[1,3]dioxol-yl; (4-Ethyl-phenyl); o-Tolyl; (2-Chloro-phenyl); (3-Methyl-
thiophen-2-y1); Benzo[b]thiophen-2-yl; (3-Fluoro-phenyl); (4-tert-Butyl-phenyl); (2-
Methoxy-phenyl); (2,Difluoro-phenyl); Thiophen-2-yl; (2,4-Difluoro-phenyl); (3-Chloro-
phenyl); m-Tolyl; (4-Trifluoromethyl-phenyl); (4-Fluoro-phenyl); (3-Methoxy-phenyl);
Phenyl; (2,6-Difluoro-phenyl); (2,Dimethyl-furan-3-yl); (4-Pyrrol-1-yl-phenyl); (3-
Dimethylamino-phenyl); Biphenyl-4-yl; (4-Dimethylamino-phenyl);
Benzo[1,2,5]oxadiazol-yl; m-Tolyl; (2-Trifluoromethyl-phenyl); (6-Chloro-pyridin-3-y1);
(3,Bis-trifluoromethyl-phenyl); Furan-2-yl; (4-Nitro-phenyl); (3,4-Dimethoxy-phenyl); (3-
Trifluoromethoxy-phenyl); Naphthalen-1-yl; Cyclohexyl; Pyridin-3-yl; Pyridin-4-yl;
Cyclopentyl; Cyclopropyl; (4-Pentyloxy-phenyl); (3,4, Trimethoxy-phenyl); (4-Isobutyl-
phenyl); Cyclobutyl; (1-Acetyl-piperidin-4-yl1); Isoxazol-yl; [2-Chloro-6-fluoro-phenyl)-
methyl-isoxazol-4-yl] or [2-Chloro-phenyl)-methyl-isoxazol-4-y1].
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93 WD 2004/ 091502 PCT/ US2004/ 011106 What is cl ai med

is: 1. A conmpound of the fornula: R N--0 R3 1 Z N
W820RHIBIORS wherein: Z is substituted or PCT/US2004/011106

unsubstituted aryl, substituted or unsubstituted

heteroaryl, substituted or unsubstituted cycl oal kyl,

substituted or unsubstituted alkyl, substituted or

ungubst ptdagihoahkaltted Fotashd breup domdistigsdbst i t ut ed
heterocycl e, substituted or unsubstituted aryl al kyl;

Rﬁ{i—pmyb[de%ﬁ]osmbw-ﬁtﬁlbbefmmqmbst ituted al kyl,

or bt Re e RSP g el SRR SR e R o
uns. lﬂb%inhqﬁr%gaamg%gqu]bmmom —PBeteid doid; ed
het eroaryl, - r an blohydrolyzable

grblﬁﬁr@-ﬁzmrmhelﬂd) 1F£'74h>?$éldlﬁ€6)1&}é1]1 PRGNt | y

oS iR B 2 MRS o R e et o
u nwb:(mwa@ey iR kIR, 4] Sxisdzol-BLyeHb@rzolensidyst i t ut ed

cycloal kyl , tituted or unsubstituted

heBéﬁMd)[daBl]&lyKol -SHbds3.flexadiesnl-Joridbeaagi¢ #tidd aryl ,

?ﬁ%@-ﬁﬁ&p&%ﬁ?@fﬁ%ﬁﬁﬁ? IEIRE LY B o
CEER-1, §@gRZd1aim le’dEnzcﬁkE ad)l(i R7)2; each
occurrence of R7 is i ndependent | ydr.oge,

su5&51(21@@@!0d1henﬂ9r£b8§ﬂq)iaétaéal ié;henz%lﬁ BEGi t uted or

o Ry e SRR PR ) B it BltRmRE poit o
s u B iR dA6[ | BioptasaheY 1 QM@@&dle@I—@M)ebmhmalakyil, ,

substituted or unsubstituted aryl, substituted or

u n$t[BBitluereddhendi-el, @g}@qadlaa@lk%yu—begzg}p 8%

{031 B8 P e oo FbE 8t the
pr QWSS(Q-MB@bxy\bEéhyﬁl{l MDXRﬁazdRéB—ylﬁbdnzB& aid each
hydrogen, S th 2-.carho et hyl
3 6450 Jaifhswm eI A lons b gt PERAA Gyl 2.
The_GORROMRd. £{1 A 2hfRkdaiba i) b ol a 11

3-[5-(2,4-Difluoro-phenyl)-[1,2,4Joxadiazol-3-yl]-benzoic acid;

3-[5-(3-Chloro-phenyl)-[ 1,2,4]oxadiazol-3-yl]-benzoic acid;
3-(5-m-Tolyl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
3-[5-(4-Trifluoromethyl-phenyl)-[ 1,2,4]oxadiazol-3-yl]-benzoic acid;
3-[5-(4-Fluoro-phenyl)-[1,2,4Joxadiazol-3-yl]-benzoic acid;
3-[5-(3-Methoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid;
3-(5-Phenyl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
3-[5-(2,6-Difluoro-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid;
3-[5-(2,5-Dimethyl-furan-3-yl)-[1,2,4]oxadiazol-3-yl]-benzoic acid;
3-[5-(4-Pyrrol-1-yl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid;
3-[5-(3-Dimethylamino-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid;
3-(5-Biphenyl-4-yl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
3-[5-(4-Dimethylamino-phenyl)-[ 1,2,4]oxadiazol-3-yl]-benzoic acid;
3-(5-Benzo[1,2,5]oxadiazol-5-yl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
3-(5-m-Tolyl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
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N O OH or pharnmaceutically acceptable salts,

hydrates, clathrates, or stereoi soners thereof
woher@orsoZ i s substituted or unsubstituted aryPCT/US2004/011106

substituted or unsubstituted heteroaryl, substituted

ubstit - .
sSSP bR R | p AP st Rl B reie g
al kang(s- (Blwisipyhdheﬁyl)f[l}%kﬂbﬂ@zﬁﬁézto!@eﬂ B&Izgfcoeféy&l e,

substituted or unsubstituted aryl alK yI; and R i’s
hy df ooéh dtisHaflugemethsl-phavedd wxlonatiiofol-8hd]-herzoic acid;

wh t 4. Th d
o ot 40 SARRUARAY S AR E R0 Rias 3 cnt'or omet hyl -
pheswﬁ J4-Nit2o Qaé@n)o[mmodamﬁm 91]-19@&05& N@d .0- phenyl ) ;

4-Di f1 uar o- hen {4 Met hoxy- phenyl )

n%IﬁD -3, In@st@w ens(llt = Hiqmém@ﬂya yii- b@nzzmc aid;

h

nﬁ’*ﬁ%@{x i 2@%‘*&%“/%&%@% SRR ibehioic scie
(4 3-65- Naﬂlﬂlylbn-ﬂhﬂﬁYJZM]o}(aZhazM—B;y))iblerﬁb&rh)éi&

g%@or 0- phenéﬁ% Thi ophen

(DCyrigbeylbh %ﬁdlag QEWI)d?e@ZOISI@elﬁyI ): mTolyl;
4-4T El h 1);
§3_3 4. &H&iﬁ%‘lﬁ HQ}B%AI]BIE%I%XJOI 3- ;Ilfg R0 Qa8 oreg}/p?ﬁenyl y.
(2 Hﬁﬁyﬂn@dh—#w[&m ﬂoxédnazom ﬂybéﬂloxclacyd phenyl); (3-
I am no heny phen
%f VP%IIW ﬁ%dl%zol-%é}rg@[zmczacg;,ox adi azol -yl ;
I I

%ﬂbycl@%y??f 1 QJ%]%Q@HB’[ 3= ;%‘ B0k acid;

( 3 B - Perﬁjrlumjlf pl‘mii'yg)y i %hm?dﬁ)lzolgu%l%ml&oﬂ acid;
hen ; met hox en

Tr |3:‘\It${§r4) t %”X;XH{}WWI)) 1%%%&%113 J}’l];IPGHZQ))@@ICUhexyI :

_eH. 4, I I l;
e e e et s o e
( 4 }@@lebm}’lﬁﬂi9234’]|0)(ad1@(ﬂ439j|d)1-b§‘1hzou‘i acid;

ri soxazo

[ 2 3 @y% %ﬂ?ﬁ%ﬁc&nﬁwém 2 4]%@1%9@-3@87@2@10 acid) | or

20347 631E80. PoF] LATEoA BEATEET B ¥l sl el ect ec

f r Ga{%-IPe(2gChiop-6 dhwis pheryl)es-methyl-isoxazol-4-yl]-[1,2,4 oxadlazol -3-y1}-
Tolyl -1, 2, 4] oxadi azol - 3-yl ) - benzoi ¢ aci

ben%"l{%ﬂ?u Chl or onet hyl - phenyl )-[ 1, 2, 4]

OX@dcsaESBro;I;')é y[lé]%@r&%fl?énz%g%i}{lf E’T%?fazﬁdéxadi azol - 3-yl ] - be

nz<3|-(6 taKtIBil;tyl [1,2,4]oxadiazol-3-y1)-benzoic acid; 3-(5-Butyl-[1,2 ,4]oxadiazol-3-
FI uor o- phenyl )-[1, 2, 4]oxad|azol 3- yF] benzoi c

Yl)‘bé%‘%%‘c(dglé [5-(3,4-Difluoro-phenyl)-[
[15%2(@}%?&%? %pb 423 X)éHa flgﬁ@ b%f&g?(ggdazol 3-yl]-benzoic

aciBep-(4- Chloro-benzyl) [1,2 4]oxad1azol-3 yl]~benzo1c acid;
3 5- Ben 1, 3] di oxol - 5-yl oxadlazol 3-yl)-benz
( gﬁ&dégl[oro- llenoxymethyl)y[l Z[ 4]oxad1azol-3 -yl]-benzoic aym

| | -3-vyl b
~o 35‘%“%19“ BRI Fp A ER 0 Y ]benic”,.zﬁ' i
acd5- M@hpy@qﬁ@hﬁ]}ﬂl Prdjopdiiaol-B-yi)-beZod] acid;

OX?—?lS-%f-?’lhég};lyplr&ﬁy%?Plz,giélfoxggiiagélﬁ-yl]—benzoic acid,;
3-[5-(4-Fluoro-benzyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid;
3-[5-(3-Chloro-phenoxymethyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid;
3-[5-(6-Chloro-pyridin-3-y1)-[1,2,4]oxadiazol-3-y1]-benzoic acid;
3-(5-Cyclopentylmethyl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
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3-[5-(3-Met hyl -t hi ophen-2-yl)-[
1, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d;

WG2(E/0Besozo[ b] t hi ophen-2-yl-[1, 2, 4] oxadi azol - 3pgT)usb®an11106
0|c acid; 3- [5 (3- Fl uor o- phenyl ) - [

d; .
%[E% %?}gértﬁ ?Wylhjﬁgﬁyﬁ‘fxa[diazﬁf é]y&l?ﬁﬂlizglfﬁldé yl ] - benz
OI 0345‘4(213 Difluoro phenyl) [1 2.4 ]'!oxadlazol -3- ] benz01c a01d
2- Met hoxy oxadiazol - 3- yl T-benzoi c

3-
aC| @“[ -(BFjwrg-3 IBefEY}thP@V [@)ﬁe‘ﬂyXa)d-la[zol -3-yl]-benzoic acid;

L e T R ——

aCI fd{S -(2,2-Difluoro-benzo[ 1,3]dioxol-5- ylg [1,2 4]oxadlazol 3- 3"yl] benzom ac1d
Di f| uor o- phenx)ol\)1 4] oxadi azol yl]-

0| c4 gip,oao 3-[8=(f+Sluomo-phe é]qy&tjla;ol -3-yl]-benzoic acid;

3. EEhRE AT AR BN D) F1o88Y fhol s bprzoiguacic
3 [5{5( H- Ehlofré-acﬁmbhéﬁyipﬂe@ﬂokacﬁlaﬂolzi fll-benzoic acid;

oxadl azol - 3-y benzoi ¢ aci

3- [33 T Qf’c BFQ}%‘P 8 fbw&rymny[l) fil, 241opadiacil @z vl-benzdi¢ atiénzoi c
g)ila d F {“gmcﬁ?yé{é}; glé;?’lyf Sg%o;gad . 2 yﬁ]benzom acid;

3-(® Chlcto-ph sahaEdliseayd
ES{?Q}}@-D % I ?J%r ecg)d}g)rjenyﬁlal)yl[li 232 4]])410%&ZI 5?2430%1&01 3 yl} benz01c

acidyj ¢ acj d:

3- [35%5(-52 ﬁluaé)rﬁ{e%¥) [fl lirZﬂQxad'i 03 3[yjf]’ génz]al%xa%g ?dm §a1¥| -

benz

3- [3BFS-e-Pyoroaphehylyi[1 pbﬁaxddxazbu%dpwfzaw ajéfd[%het%yyéskerben

Zoi C am no- pheny

I
1, 2- h%éx%laprgzwenglg;[ﬂ P ‘H@ﬁcg%ngl 3ol -methoxy benzoic acid;

S Cransauls il P akadiarsl s SpaliRenz

1 3 -5} xR catiziind -1 34 pbn}ldihefngrgl[q 234]b5i5ad1azol 3-yl]-benzoic acid;

Benzo[ 1, 2, 5 oxadj azol - 5- yI 1, 2, 4] oxadi azol - 3-yl )
[;Oq% Ifghe -yl-pyridin-3-y1)-[1,2 4}oxad1azol 3-yl}-benzoic acid;

3 (3%5@2%%? Jg&r&@@ﬁ%@%&%ﬁm@#@‘ yBe[qéojl]oxacﬁazo’l 3- }ﬁ] benzoic
acid3- [ 5- (2-Tri f | uor omet hyl - phenyl )-[ 1, 2,4]
' - 3- b
gx[%Q{Saéogéq@rgy%kwggyéghg@?» 1)2 floxadiazyl-3-yl]-benzoic acid;
Oxgg'Sa(%@lu&ogd #ﬁ? Tﬁg,ﬂ Lagf)l Hényelnfmf acid methyl ester;
1 2 4}(@9ﬁnbra2;ﬂnlen)'d) Y1 ]24%@261 a-tyl]d)enzé’lc aSPURRoRy-¥inl ester;

dlaz benzoi c aci d;
?’ QrP @%%%1 % OXI‘d@ZQI]'%i(HdJeﬁ%@P agid-(2-pethpwj-cthoxy)-
ethypgétg 3 [5- (3, 4-Drinet hoxy-phenyl)-[ 1,2, 4]
oxadi azol - 3-yl ] - benzoi ¢ aci d;

3- [555-((3-Huor64phem;d)r[a1 m@z@mpﬁm}d Yijibedzade 4did 2-[2-(2-methoxy-
6 az | - 3-yl ]-benzoi c aci d;
ethoXy ) S RERRINAPYRG -yl - [ |, 2, 4] oxadi azol - 3-yl ) - benzoi ¢

ac i.azol - 3-yl e
ac?gs (2- %‘1\{02 %%@?%41}{){11?1%2&1§§ﬁ%en2010 add % 2 & &Z ’&mxy—
ethoxy)Ztidxy}-attioay pleth3? ysltér‘ benzoi ¢ aci d;

3-(5: | di n-4-yl 2,4 oxadi azol - 3-yl ) - benzoi ¢

acé-z’S-@-%lluoro-phegyD { 1,2,4]oxadiazol-3-yl] benzou%l ac21d 2-(2-{2-[2-(2-methoxy-
ethoxy)-ethoxy]-ethoxy} -ethoxy)-ethyl ester;

3-[5-(2-Fluoro-phenyl)-[ 1,2,4]oxadiazol-3-y1]-benzoic acid 2-[2-(2-{2-[2~(2-

hydroxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethyl ester;

3-[5-(4-Amino-phenyl)-[1,2,4]oxadiazol-3-yl}-benzoic acid;
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3-(5-Cyclopentyl -[ 1,2, 4] oxadi azol -3-yl)-benzoi c aci d;

3-(5-Cycl opropyl -[1, 2, 4] oxadi azol - 3-yl ) - benzoi ¢ aci d;
wG2pE0pd50Pent yl oxy- phenyl ) -[ 1, 2, 4] oxadi azol - 3- pCTAS2M2011106

ic acid;

3- [352)4’@4 aC| rﬂeﬁﬁs-l'[‘f%)ﬁ']gxa% a%ol)S gril]-benz ic ag’ccjiI azc?l -3-yll-

benz

3- [5f5( (- Beadyltaghpeneny | p;4)dxiAbR3 g1 6debicded ] - benzoi
C aCI
@}i@m@@waﬂpfﬁcqep@bés(wﬁsalzs@uat@, polyatserciahetescind;

perldln 4-yl) -
ééﬂf%%ﬁﬁuaﬁﬁ?&i3 yl ] -benzoi c aci d;

3 (5-1soxazol -5-yl -[1, 2, 4] oxadi azol - 3-yl ) - benzoi c

acid; 3-

{ 5-G3- ( 2A ehirBIRscWicR] ¢ramrRsHitarmpmprBingst dopipousd recufling ty claim 1

I benzoi ¢ aci d;
OrSé%?glﬁgéné%a%%ﬂ?%£§£w%%§%%nazoI 3-y|)-benzoic aci d;

3-(5-tert-Butyl-[1, 2, 4] oxadi azol - 3-yl ) - benzoi ¢ aci d;

3- (5- But I 1,2, 4]oxad|azol 3- yl)-benzoic acid;

3- (5- Pr Fogage Soray entaRIAaH? camipeyndispording tasiaim 1 or 5 and a

Phalgigicgﬁﬁcéall%k%@’ibﬁ’ee%@ [ 1, 2, 4] oxadi azol - 3-yl ] -benzoic
I d;

3-[5-(4-Chl oro- phenoxymst hyl)-[1, 2, 4] oxadi azol -3-yl]-b
en oic acid;, 3-(5-Benzyl-]
- 4] o method fogmyﬂl}lag@g@r@p@hg@ trgnslation termination or nonsense-

medgzgiécgm!}@\%@ Fg&ﬁﬁ Eﬁ:gl%% éx;lsgi%g ?@% &ﬁ%l a ceilye!xlnb? ngz gremature

trandlaionifenadiiar of nadsytisk-rhehized mRacA decay w1th an effective amount of a
(4- Fl_uor 0- benzyl ) -[ 1, 2, 4] oxadi azol - 3-yl ] - benzoi c

comge{nai f the formula:
3-[5-(3-Chl oro- phenoxynet hyl )-[ 1, 2, 4] oxadi azol -3-yl]-b
enzoi ¢ acid; 3-[5-(6- G oro- py+eiN-3-yl) - |
1, 2, 4]oxad|azol 3-yl]-b id;
3- (5 Cyclopenty;methyl adi 7yl ) -benzoic
acid; 97 WO 20 9 ) 326Q04/1011106
3-[5-(4- Met hoxy- ben , 4] oxaHi azol -3-yl ] -benzoic
aci d;
3-[5-(2,3-Difluoro-g [ 1, 2, 4] oxadi azol - 3-yl ] -benz
oi ¢ aci d; 3-[5;4( khyl phenyl) - [
1, 2, 4] oxadi azol - nzoi ¢ acid,

1, 2, 4] oxadi azol - 3-yl BRQZ0i C acid;
3-[5-(2,2-Difluoro-8énzo] ‘Fé]dioon-S-yI)-[
1, 2, 4] oxadi azol - 3-yl ] - benzoi c aci d;
4-&%H&h9-3-[5-(4-fluoro-phenyl)-[ 1, 2, 4]

oxadi azol - 3-yl ] - benzoi ¢ aci d;
2- Fl uor 6-15 sqtﬁtl(ueﬂed‘ cbnmrsubsmhﬂeli/ b1, [sulstiZutdd or unsubstituted heteroaryl,
O R fed bt Loty upstiat allgyl

4 yiupstityted on pasbatitgest aligly | |

- bﬁlb%ﬁiu@eda&' Lﬁilsubsﬁﬁieﬁ ﬁé&nﬁ% gﬂlﬂ"sﬂfu%ecf J)IL{R{SQBSQR&QX hgtelocycle

1, 2, 4] oxadi azol -
3- Elﬁ)-s(lt&tdél Qmmwﬁsnphmgﬂy}aﬂew,l )-[1, 2, 4] oxadi azol -3-yl]-b
enzoic fs! q
1s Hydrogen, substituted or unsubstituted alkyl, substituted or

unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CH,CH,),OR® or any
biohydrolyzable group;

R% R, R* R’ and R® are independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
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3- {5-[3-(2-Chl oro-phenyl)-5-nethyl -i soxazol -4-yl]-[
1, 2, 4] oxadi azol - 3-yl} -benzoic acid;

wWGO2pE&00 50| uor o- phenyl ) -[ 1, 2, 4] oxadi azol - 3- yl | POENE2108/011106
acid sodiumsalt; 3-[5- (4 Fl uor o- phenyl ) - [

5. ?1gy11y I azol 3 gﬁﬂb)s te oéy%lo%ﬁéy? sﬁﬁsttmﬁjed 67 hidubstituted
g%%’d 0 E{E&U@ﬁm DaYE ellsstianbdl b ttut d

3’[%5% - Fl &%}?oéuﬁ?%ﬁggr? 0%114 yl [?L 25}4] oxaldl azgrl e Sl b

enkabroant,iakoxy; f1510xE, %z;zcno@nyﬂcdqynhalogfm S¥ei @CH: 2 Wl\f

ezl A SR o AN R L
2, 4] oxafiRz@tende BER? ﬁ%eiﬁéﬁeﬁd@ﬂydiydrogen substituted or

[5 (3,4,5,6-Tetrahydro-2 k
ﬁfl@llbstnyted dlkryj/ |substitytiedl of unsubstituted alkenyl, substituted or unsubstituted

3- ?@}YT} 5@3} ﬁ% gedgrﬁléﬂlbggsﬂ éf%yqa y? substituted or unsubstituted

1, BetloRYAGAIR %loéub%tltﬁléd' Semgedstitaed syl sﬁbs[ti’iuted or unsubstituted
(2 Fl uoro - 2, 4] oxadi azol - ¥ - ben20| c
¥

ac hctemtyfhydlk@(sit @wloxyshftgmewlqnm halég@h@rrﬁ; apdq 2 4]
oxadlazol J g, F,ﬁCId 2- met hoxy-et hyl ester;
3[5(2 ﬁ% Bgﬁﬁ 01)0[124]oxad|azol 3-yl]- ben20|c
acid 2-(2-nethoxy-ethoxy)- ethyl ester;

3-[5-(2-Fl uoro-phenyl)-[1, 2, 4] oxadi azoI 3- ylg1 benzoi c
acbd 2- [rae (ethogtdfiaim Seamprneeanaeips 2seh grhiggingpremature

trani@t;qil 1{I§|Qtlijcfnrzoor rg)h ?%’Eéﬁ%& %‘dtezd ékﬁl?‘&‘ﬁéc%%ﬂ?’aﬁ/ LtkeR&04RIotnt of 2

comEBM)th@M&mé]ﬂet hoxy}-ethyl ester; |
(2- Fl uor o- phenyl)-[ 1, 2, 4] oxadi azol - 3-yl]-benzoic

aC|d 2-(2- {2-[2-(2-nmethoxy-,,_—O
et hoxy) - et hoxy] - et hoxy} - et hoxy) - et\hyl ester;

3-[5-(2-Fl uoro- pthgl )-[1, 2, oxzy,i 7z 3-yl]-benzoic
acid 2-[2-(2- {2-]

hydr oxy- et hoxy) - e oxy} Net hoxy) - et hoxy] - et hyl
ester; 3-[5-(4-Ani -[ 1,2, 4]
oxadi azol - 3-yl ] - b@inzoi c _gcid; 98 WO 2004/ 091502

PCT/ US2004/ 011106 (4- Azi do- phenyl ) - [

1, 2, 4] oxadi azol - 3-yl ]} benzoi ¢ aci d; and

3- [5 (4- Benzyl oxy-phepyl)-[1, 2, 4]oxad|azol 3-yl]-benzo
ic acid and pharmac cally acceptable salts,
hydr at es, sol vat eg; tes and stereoisoners
thereof. 6. A pharnaceutical conposition conprising a

compound aﬁ%ﬁ{agéu %8g§ 6(% a ame]Saltg ' ara%}d %thrats% or. stereoisomers

phar mac &GP e carri dosage

f Or R e MM drih Pis BuSRitiRed eﬂm@ﬁsgftdueagrﬂmubbmmm QhSLﬁ)stltuted
and a pharmaceutically acceptable carrier.

nethetedodrply substitited onimsphssitite %é‘flft?fllé)ﬂsﬁué’ﬁ‘iﬂé}ﬁd G unsubstituted
ter lﬁ‘{ rl]astu shtui2d of Bhsubsttted alkenyl, substituted or unsubstituted heterocycle,

1,
3-
1

substituted or unsubstituted arylalkyl; and R is hydrogen or halogen.

10.  The method of claim 8 or 9 wherein said disease is a genetic disease.

11.  The method of claim 8 or 9 wherein said genetic disease is an autoimmune
diseaase, a blood disease, a collagen disease, diabetes, an inflammatory disease, or a central

nervous system disease.
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nmedi at ed nRNA decay in a cell conprising contacting a

cell exhibiting premature translation term nation or
waane@ase2 nedi at ed mRNA decay mﬁth an effectivecanﬁmmmm1n06

of a conpound of the formul a: '"ORBZ RARS O

ORI, ,wher, D

Sudt 1 T Usapesh S EIBHP i o r%%*%?ﬁ*&r Gt Ehiimproia
arth€ifis Uﬂgﬂaﬁ%tshslheﬁ diseasenal kyl, substituted or

unsubstituted al kyl, substituted or unsubstitued

al kenyl, substituted or unsubstituted heterocycle,

it o i RS 1 e b g o i

substituted or unsubstltuted cycloalkyl substituted
or unsubstituted heterocycl oal kyl stituted

unsidbst i thgraeihegt 9f claigy Lt dhesenfAG R Payplea discase s

| - .

i SERRIS, s SR Bl e pEy M CHOLY FEOH oinosis,
Dudhyumifeagastulas dpsitdphy) édzieimerindisdst, Tayt Seehabieydse, a

substituted,. or unsubst ituted al kenyl, substituted or
neufpdsemstative disgaseqy Ragyinen 4 ‘SW%Z PCT/ US2004/ 011106

al kynyl ; substituted or unsubstituted cycl oal kyl,

substituted or unsubstituted heterocycloal kyl,

subist i t UBlednethodinfelbisi i T,utledeinthd hlosdifsedst ug kanaphilia, Von

unsubstituted . heteroaryl, al koxy,, aryloxy,

Wilkbrasd shsegico ﬁgaxwrtsfaagl@ﬁtagleﬁsﬁw@eﬁ%waetﬁﬁeﬁy R0S- cooN
COOR7, SO2R7, NO2, NH2, or N(R7)2; each occurrence of
R7 is independently hydr ogen, substituted or
unsigbst i thetreethad kf¢lains Uhsvhdreih dlk anllagersdilssase iustebgenesis
al kenyl uhstituted or unsubstituted al kynyl;

’nﬂ@ﬁﬁ§?P¥ﬂF§8“6r unsubstituted cycl oal kyl, substituted
or unsubstituted heterocycl oal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted
hetigt oarfie, meth&drfclama ¥0,0xlyereih dheganatiy Hrase ihfdnobeln or

CF3; and nis.an.integer from1l to.7. 9.. The.nmethod of
POl @y LB leaﬁﬂapfigt?%awgfoﬁ@aex {367 Eiq esRiiso e g
hypRfcRSRLit{ofemi rﬁﬂﬁ éi@%geﬂtgga”hrﬁﬂhi&ﬁlsoﬁtheroscleros1s giantism,

nonsense medi at e decay Wwth an effective anount
dwanfisma, hypothyoeididmy hiypérthyt@disoi, agihg, obesityD NiBmznn Pick’s disease or

Marfan syndrome.

18. A method of treating or preventing a genetic disease, or ameliorating one or
more symptoms associated with or manifestations of a genetic disease comprising
administering to a patient in need thereof a therapeutically or prophylactically effective

amount of a compound of the formula:

R2 /O
R3 I />\Z
N
R R®
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N O OH or pharnmaceutically acceptable salts,
hydrates, clathrates, or stereoi soners thereof

wohewn@orsoZ i s substituted or unsubstituted aryPCT/US2004/011106
substituted or unsubstituted heteroaryl, substituted
or unsubstituted cycl oal kyl, substituted or
undi¥Et Tt uted al kyl, substituted or unsubstit ued
al keny! 7 i sisstinited edursubuinsiad sty tsubsitutied oe nomipstitated heteroaryl,
substituted or unsubstituted aryl.al c.and RS,
hydr ogesubstityad epapsubsigute ﬁlé"lﬂ%hﬁloﬁll%/#‘mﬁ L Hrgufityged allyl,
wher ei n ' | ' i [t51ea S unskibstithi¥d heterocycle,
nmet hod gﬁﬁégﬁglg(?n&gags?bgﬁuvﬁe%g@’;%%ﬁgeneti c disease is Y
an aut oisimatinged o sesabstiyuted abfldkyl; di sease, a col | agen

di . ,di ab , inf y di
Central R riehydaser jariet doneuoeilyed 3D SHhTHYEL o
PCT/ US2QQ4101.1 106« 3k Then iR %r Shsubksiubadl Aeteitgel6ilRyl,

the autornmune diseaseis rheumatoid arthritis or
graft veuBstiRutedst unkubstitsted a3, subkiatutedtdsgasyistibited hetarearyl, -

wherein the infl t di ' thritis. 14.

The. met HIGHSCHa)& oF 213 BBV EoRZRE SRR r al  ner vous

system dj=s glasls“ RS a?&rﬁb_ '&hgep%ﬁh&ﬁp&iﬂmg&g,sﬁmbmted or
n

dystrophy, 1até infantile neuronal cerol

| i pof usainsaisstisuted Bltgh evbrstitutersoninsnbsiieed akyyl, substituted or

Al zhei ner' s dj sease, Tay.Sachs, di segs a .

neur ode JENBPSITIGR AL, )élaé@s‘%&?“%a‘ifl%‘inﬁ‘é c§ﬁh§[e%?}_’scéoaa%1gl’ ngfq'umted o
The net hﬁguﬁ){t}'t&tle@b\?ﬂefvl: CIMRRYE kibstift@eddbran@ulliiaeas eryl, Substituted
henmophi | 1a, Von I e%rand di sease,

at axi a- t @hmeghstititad heierobyl, il caxys aylaxyohetrioandsx ys balagen, CFs,

ar sease PCrodedbe el COOMAUTECsDAn G NEEFENGY

fhe et o Aok B isthesRhdentlyhyaripeh) aibditardae | s

fam lial polycythem a, imunodeficiency, kidney |
di sease, usybititatefl iathyb silstitdtadpt ungubstituted alkenyl, substituted or

hyperchol esterol em.a, retinjti [ n :

any! oi do’é‘ilséli’suattlﬁg %‘%‘V}; F‘b‘%sf@tecg?lg%g}q%r%a‘%g%%l??nébr’rl\’ substituted or
hypot hyr oi g k91 SHbstidgbd 6 uaBstithted aryl, substituted
Ni emann %?%Eﬁghﬁpglg%%&g%m 1’rfan syndrone. 18. Ary

met hod obr dnsehdtituigd betepraext satk g aeylgpen beteroagylevn daloggh or Crs;
aneliorating one or nore synptons associated with or

mani f est 84 ons of a geneti c di sease conpri sing

admi ni st gt Douk@.ABALI @M. i N need thereof a

t her apeutica 1 y or prophylactically effective anount

of a conpound of the formula: R2 N--O R3 1 Z ,\\,--z

19.  The method of claim 18 comprising administering to a patient in need

thereof a therapeutically or prophylactically effective amount of a compound of the formula

II:
R\ X N//N/>\Z
‘ F

102



N RA RS OCR 101 WO 2004/ 091502 PCT/ US2004/ 011106
wherein: Z is substituted or unsubstituted aryl,

weubsmwiweed or unsubstituted heteroaryl, subsCTst®do11106
or unsubstituted cycl oal kyl, substituted or

BRI RNt T S N R
whe%%‘/fpd? td LibtiSitteRror YRR A ddUr @1 sishitudddion tinststit®ed heteroaryl,

ogen, substituted or unsubstltuted_alﬁyl,
substtubst drtunbetsbtiorted cyrdenbisglj substéuted pe osbrijiutedsalindt subgtitatpd or

unsuBFEL KT O IES < GRepr ey onR e Ut T Ry tnsubstinted
arykg?%%%ml?%é hy%oé&l%gd%gﬁ_ OR6 or any bi ohydrol yzabl e

, R4, R5and R6 are independently
hydr ogen, substituted or wunsubstituted al kyl,

suhstityted ar u bst.it uted .al kenyl. Sk Ofy
e o SR I B RS g froimmune

dise$¥Cd ORbE M seastUR 8611 doeh Bfte e, dibbeied) ah idfléhadatory disease, or a central
het erocycl oal kyl, substituted or unsubstituted aryl,

nerveubsistenudisehseor unsubstituted heteroaryl, al koxy,
aryl oxy, heteroaryl oxy, hal ogen, CF3, OCF3, OCHF2,
CN, COOH, COOR7, SO02R7, N2, NH2, or N(R7)2i each

oceyr r enge nfihdof Faild HE RABEADIHe uthiBhEie [isease is rheumatoid

substituted or unsubstituted alkyl, substituted or
arthuitisorteseft vertsasihedt disagde, substituted or unsubstituted

al kynyl ; substituted or unsubstituted cycl oal kyl,

substituted or wunsubstituted heterocycloal kyl,

subst i t qthegh@hodbISHAsE 20, wHReki@thelinflsbatry disesbe iorthritis.
unsubstituted heteroaryl, al koxy, aryl oxy,

het eroaryl oxy, hal ogen or CF3; and n is an integer

fr 1 7. 19, The had of ..cl ai i\Si .

0 B oS ST 1 B R Mo
mulﬁ,;ﬂ% ABRMLs] akdarQlysRéstN teEEitiad hatreddl eedoid/Bpaumimsis,

of a conmpound of the formula Il: N--- ORZ \ N O
Duclptntguscular dystrophy, Alzheimer’s disease, Tay Sachs disease, a

neurodegenerative disease or Parkinson’s disease.

24. The method of claim 20, wherein the blood disease is hemophilia, Von

Willebrand disease, ataxia-telangiectasia, b-thalassemia or kidney stones.

25.  The method of claim 20, wherein the collagen disease is osteogenesis

imperfecta or cirrhosis.

26.  The method of claim 8 or 9, wherein the genetic disease is familial
polycythemia, immunodeficiency, kidney disease, cystic fibrosis, familial
hypercholesterolemia, retinitis pigmentosa, amyloidosis, atherosclerosis, giantism,
dwarfism, hypothyroidism, hyperthyroidism, aging, obesity, Neimann Pick’s disease, or

Marfan syndrome.

27. A method of treating, preventing or ameliorating cancer or one or more

symptoms associated with or manifestations of cancer comprising administering to a patient

103



WO 2004/ 091502 PCT/ US2004/ 011106 or pharmaceutically
acceptabl e salts, hydrates, clathrates, or

woeten@moi®oners thereof wherein Z is substituted#Coms2004/011106
unsubstituted aryl, substituted or unsubstituted

o LSS gL PRSP A 28kt o

formfisubsti tued al kenyl, substituted or unsubstituted
het er ocycl e, substituted or unsubstituted aryl al kyl ;
and R is hydrogen or hal pgen. ﬁ@,,ﬂhe nmet hod of cl aim
18 or 19 wherein said gegnetic diseasg is an autoi mune
di sease, a blood diseas¢, a col agen ase,
di abet es, an i nktanmat o# , a centra
nervous system di seas i he nefthod of cl ai m 20,
wherei n the aut oi se i s rheumatoid
arthritis or graft Vg pst di sease. 22. The net hod
of claim 20, mhe%- € amutory disease is
arthritis. he metfod of ¢l ai m20, wherein the
central nervous system ¢isease is nultiple sclerosis,
muscul ar dystrophy, |atednfantile neuronal ceroid
| i pofuscinosis, Du ,ﬂ’%e syscul ar dystrophy,
Al zhei ner' s di sease, Tay Sachs di sease, a
neur odegener ati ve di sease or Parkinson's disease. 24.
Thewhaelod of clai m 20, wherein the blood disease is
henophi | | QL a stituted heteroaryl
at axi a- t%?asnu;élgtcral%l e\ggréﬁ b%ﬁlt%aazgeﬁn@oguwedkordur? gl;b st ones. 7

25. subbgtursdtot @@ sulistitited dchﬁlky\‘MEebmtuted heuwlbstgtg@d alkyl,
di sease i s ost eogeneSI S

rfect
Thesubstithind Qsunsybsiifaeg agqenglnglgaslg%qcﬁ Ctbs ng?cf %gterocycle
di seas .hem a, i nmunodefi ci ency,
ki dit S&tgk eide(%ggs ‘BBCS ﬂsttedoﬁg' Ml&%& s, famli al Y
hyper choRégtierded ] substiteteid i unslhstl‘(ym@rﬂlbﬁasubsntuted or

h%¥$3335§ﬂ§§$12§1§f§§ g‘lt‘%?”g‘%‘ﬁ‘?f S&éﬁlitwg%i hggeégciyp&paiﬁyl substituted
xlt gra %&u&tﬁ&teﬁ a1 S&BSRutelor nhRHLER RO, -@H,0MN,),OR° or any

reati’ng, preventing or aneliorating cancer
or bidg @blymblegr@;m‘ptoms associated with or

f est f
ot ent  RLOY b BOGWI0 oS GopstE e BOPEth FUR TR B
;h eLg %fbs {eﬁ%ﬁ% eéﬁi)’sdt?tﬁ#eméﬁ ﬁﬁs%'éﬁ’tﬁit&d' Rz}/ @hb/stlﬁitfaﬁ 6t ing@bstituted

a conmpoun formul a: Z RN
alkynyl substituted or unsubstituted cycloalkyl, substituted or unsubst1tuted

heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, alkoxy, aryloxy, heteroaryloxy, halogen, CF3;, OCF3;, OCHF;, CN,
COOH, COOR’, SO;R”, NO,, NHy, or N(R')z;

each occurrence of R’ is independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
alkynyl; substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, alkoxy, aryloxy, heteroaryloxy, halogen or CF3; and

n is an integer from 1 to 7.
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RA R5 OORS wherein: Zis substituted or
unsubstituted aryl, substituted or unsubstituted

waeb@rooeyl , substituted or unsubstituted cycPoaiusyiod/011106

substituted or unsubstituted al kyl, substituted or
unsubstitued al ken substltuted ar, unsug§t|tu

hef®r ocyae aethad of ar“'tnu?t TBEISSAIHERISIELPE &0 & Picht i peed

therégl” tt?erlc?@/eqt'hgﬂgnor %ﬁ@%’bé&%%f%&&g‘éﬁ@lﬁft ofH Bétluﬁ’ J)f the formula

II:

Bstitiut e stitated cycl oal kyl, stituted
or unsubstituted heterocycl oal kyl substltuted or
unsubstituted aryl, substituted or unsubstituted
het er oaryl , (C}QC}Q)"CRB or anyO bi ohydr ol yzabl e
group; R2, R3, R4, R5 and RB ar e iadependently
hydr ogen, substltuied or ungubsti al kyl ,
substituted or uns kenyl , substltuted or
unsubstituted al Gbstit WM ed or unsubstituted
cycl oal kyl, substiftuted ¢r unsubstituted
het er ocycl oal kyl , ifuted or unsubstituted aryl,
substituted or uns uted heteroaryl, alkoxy,
aryl oxy, heteroaryl ox hal ogen, CF3, OCF3, OCHF2, CN,
COOH, COCR7, S02R7, , NH2, or N(R7)2; each
occurrence of R7 is gndependently hydrogen,
substituted or uoSubstiouted al kyl, substituted or
unsubstituted al kenyl, substituted or unsubstituted
al kynyl 5, EPQ‘?IHCELMGQ Qtfcegﬁﬁ%@%fté 2 gﬁﬁt@escé'l‘éth?ﬁéé(%t stereoisomers
substltut or unsubstitute hét érocycl oal kyl',
suliistrédftiedeinlZ idnshatisited ot whubstihted spbsubstited oppnsubstituted

unsubst s u%}i? UElelt (g‘rdl%glg ll’tué%c g%.g(yi, q%gstﬁﬁfepﬁ{ ga%tpstttuted
f r %ﬂ%%t ngsgﬁutfe& Q)? %tggéd Qﬁéxﬁq %uB%ﬁfé@%Q gﬂﬁ{%ﬂﬂ:@a@ he?é%ocycle

The npri'sing adm nistering to a
patsilestituted oneesib sttteheé afylaikylh mdahemhyctragetryordtalo gen.

prophyl actively effective anmount of a conpound of the
formula 1l: H-O H O OH or pharmaceutically

acogpt alhe rﬁé'ﬂt&ds f ﬁéﬁ@{ P VﬁtSZr8 Fhati AleSnc&'is of the head and neck,

st er eol soners ere eln Zis substituted or

eye,BRBY A, titreat, asophagusudjrﬁtﬁ bonep thingg celos,Wigheidyteetiim, stomach,

het er oaryl , substlt fed or unsuybstituted c

|
proségipdreast ¥ ariesy KIMEISER PAREERS. BT itedissh o a solid
tumﬁ%%t@&rnhtcféfﬂn&hgse R¥tosasbia! kbt ofla, HPSURSkd Bhdfdrosarcoma,

terocyc

osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,

lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing’s tumor,

leiomyosarcoma, rhabdomyosarcoma, squamous cell carcinoma, basal cell carcinoma,

adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary carcinoma,

papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic

carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma,

seminoma, embryonal carcinoma, Wilms® tumor, cervical cancer, testicular tumor, lung

carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma,

astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, Kaposi’s sarcoma,

pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma,

melanoma, neuroblastoma, retinoblastoma, a blood-born tumor, acute lymphoblastic

leukemia, acute lymphoblastic B-cell leukemia, acute lymphoblastic T-cell leukemia, acute

myeloblastic leukemia, acute promyelocytic leukemia, acute monoblastic leukemia, acute
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substituted or unsubstituted arylalkyl; and Ris

hydr ogen or hal ogen. 29. The nethod of claim27 or 28
woheravsogai d cancer is of the head and neck, PeymIS2004/011106

skin, nouth, throat, esophagus, chest, bone, [|ung,

colon si.gnoi d, ect

t .
erytolsnRsie e, eh PR R g eﬁ“gghaachfenr{lg&%%}mcyu"

1eukpﬁga[ Ecuté'%ng-ﬁl BocyRtis Rlukemid, Heme unGidfefentinted tarkemin vhsnic
Ffosar co WXOS&T conwy, li posar conwy,

myetdegtic ienkeamen nhnomcdsmpkyg:efnp deukamda igiry @ﬁlb }eggﬁgla multiple
angi osar.cons, dot hel i osar coma, | ynphangi osarcoma,

HD£F¥W%W§H@§8§%HH¥ | i osarcoma, synovi oma, mnesot hel i o,
Ewi ng's tumor, |eionyosarconma, rhabdonmyosarcong,
squanmous cel |l carci noma, basal cell carcinoma,
ad@focarktiemoethod siwdaim b, AAd2Ter 38 WhersiD e PR is? Hramp!
carci noma, papillary carcinoma, papillary
adenocar ci nomas, cystadenocarci noma, nedul | ary
carggi NoMfye rﬁétﬁ@& Bpﬁﬁﬁi £8, 1922 bNP8Wherctihk compbund is administered
carci noma, hepatonma, i 'e duct carci nom,

parehihally d:mnsndemmaﬂy, mlgv@ml}(y@ nesalixdicgdba sullgegnlly (P8 orally.
Wl ns' tunor, cervical cancer, testicular tunor, |ung
carci noma, small cell 1ung carcinona, bl adder
c a[ﬁ NOMBye ABIbASF E18im 8B kGlefdTthe cotripound is adstiniseyadanally.
medul | obl ast ona, crani opharyngi oma, ependynona,
Kaposi's sarcoma, pinealona henangioblastona

R S T e

mbgy E %ﬁﬂéﬁﬂﬂh0b|astlc | eukem a, acute
ﬁg ic B-cell leukem a, acute |ynphoblastic
T-cel | Ieuken1a acute nyeloblastic | eukem a, acute

oy o RS oR FR R b

pro?ﬁ}ylﬁafv%i PLHQEE almBlia8Tdm bout Eniprgabeanty2fioD asd per day.
em d, acute nyel ononocytic |eukem a, acute
nonl ynphocyctic Ieuken1a acute undifferenti ated

| A . ophylactive
! §u ocyirpgmrr g{]?:ge% gl){l gfﬁ}&%lé{ e %@H@fﬁ'ﬁ phylactively

QRO fRRBAEYS § G dloeBou3 D0 mpgenddyhod of cl a|m
off ]%E19 u%? or 28 mheré?% the patient is a mammal . 31.

The nethod of claim 18, 19, 27 or 28 wherein the

CO nd m.n
;| | gl};ﬂq (ifsci gga 1?%1%% %{ ¥u <fa ?%??%E{giat:%\"ely
HRfn hai 3Jabwt620a§)lm b16d ound is
effa me-rgﬁg)tugﬁgd or gflsciu;@/l Igggt The net ho%lbof ag}.)glpm 32

wherein the conpound is admnistered orally in a

tablet, I u' or., capsu f t

cl o 1o g9 5 gEATY by BHD qritho bR 8 e symptomms
assBEQ%WJﬁFBI' Yi&hi¥es@hibeES ancavdsiBmiinel dschs® mbatmiLdlsehseng cofagen

out 2000 ng per day. 35. The nethod of claim

diseder éinbeted) enulh‘@'rmpétgtyl d;@ﬁarsga o CBRIEHATQLS SYLTT) { disease comprising

effective amount. A% ih
e e e R
jbﬁmﬁ£apeut|cally or prophylactlvely
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effective amount is fromabout 10 ng to about 200 ng

per day. 37. A nethod of treating, preventing or
wanel4ioormei ng one or nore synptons associ at ed PGIrUS2A/011106

mani f est ati ons of an autoi nmune di sease, a bl ood

di sease, a collagen digease, o, abeles,

i nfl ammat ory di sease, a centppal n&rvous system

di sease conpri si 'nisteri%g tao rient in need

t hereof an effeBiNyve amadynt gf o ound of the
17091502 PCT/ USY004/ 011106 R2 N-' O
whefein: Z is substituted or
ted or unsubstituted
heteroaryl, su sbsti tuted cycl oal kyl,
substltuted or nsubstlluted al kyl, substituted or
unsubstitued al kenyl, sybstituted or unsubstituted
het erocycl e, substituyted _or unsubstituted aryl al kyl ;
R is hydrogen, subsiTtutetort unsubstituted al kyl,
substituted or unsubstituted cycloal kyl, substituted

unsubsti tuted heterocycl oal kyl, substituted or

unSW'@?¥Huted aryl, substituted or unsubstituted
het er oaryls sub@t@h'?e@dﬂmﬂ%@tlmtedaﬁyl skbstityyelt @ Lmztﬂimltimted heteroaryl,
group; R2, R3, R4, R5 and R6 are jndepend Y
hy dvubgiémiedsussubstituéad eeloalkyb sybstiteid @Hu%ﬂugwt ted alkyl,

substituted or un e b dh&6koBYcl
c notbstecos Fosdft fz§ F‘k%“ﬂ gtbgjtlut ed‘;runglu%n%g‘t g hetorotiste,
cy chipalitavdd orslttbtﬂistltutedeﬂ yilkyinsubst i t ut ed
heterocycloalkyl substltuted or unsuqﬂtltu ed ary

subst i t UR& hyidrages, sybstitiied o unpibsiatuiesallr R%WVd

ar y| OXY . NEL e%%%%l O%‘u &%Suﬁf@‘f%eacﬁdgﬁwl ,Shbstituted

OCCHIr ﬁr%ﬂsﬁu@tted B¥%1,i sabitficlen e desubkiytuted dretgemyl, -(CH,CH,),OR® or any
substituted or unsubstituted al kyl, substituted or

unsbiobydrolizeble gra@iy| , substituted or unsubstituted

al kynyl i

subst|tupégggﬁﬁﬁﬁﬁﬁign¥yp§%$é% w%ggyg%atg%Aamndor
subghdubstitdarkyinsbinbtet ot edsmwutedsmkmyl sulbstitited or unsubstituted
unsubstituted heteroaryl, alkox

het elkyayly std)sytutepda}rd@@pbs tutqg:ggcl u%gtltg%d 0 p@ﬂ)é)rstltuted

from1 L9 AstiREA B MnseBitttuted
di Sg]gggc O?lﬁgﬁﬁ%}ts ar tLEl thsl?igut&!lg?ﬂgpts ° e
heteroaryl, alkoxy, aryloxy, heteroaryloxy, halogen, CF3, OCF3;, OCHF,, CN,

COOH, COOR’, SO;R7, NO,, NH;, or N(R')z;

each occurrence of R is independently hydrogen, substituted or

unsubstituted aryl,

K2

unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
alkynyl; substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, alkoxy, aryloxy, heteroaryloxy, halogen or CF;; and

n is an integer from 1 to 7..

38.  The method of claim 37 wherein said disease is theumatoid arthritis, graft
versus host disease, arthritis, multiple sclerosis, muscular dystrophy, late infantile neuronal
ceroid lipofuscinosis, Duchenne muscular dystrophy, Alzheimer’s disease, Tay Sachs

disease, a neurodegenerative disease, Parkinson’s disease, Niemann Pick’s disease,
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versus host disease, arthritis, multiple sclerosis,
muscul ar dystrophy, late infantile neuronal ceroid

woOizp@foasoz nosi s, Duchenne nuscul ar dystrophy, PCT/US2004/011106
Al zhei nmer' s di sease, Tay Sachs disease, a

B b
ostBEFEISR Qfddrft] Ofrhobisntymiilid] ipalycytheme, inebmadeficims Asdney

oG EBGUR BHTE s R ABPALe PGS, [ BSRghesiom, ayloidosis,

¥eYdshen -'wﬁ F oo didisitd, A5 thyHbi8RAS Gging, obesity,
athclg?;/HsSt I%JSFF g{ragtsl?ﬂ%’, amgrﬁl aﬁ © pelr gﬁloﬁggt e ollerri a, B8, ObesIy; of
Maréini syhdiosnepi gnent osa, anyl oi dosi s, atheroscl erosis,

giantism dwarfism hypothyroidism hyperthyroidism
agi ng, obesity, or Marfan syndrone. 108
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