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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 niajor
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pyrimidine, or a pyrimidine to a purine).



pyrimdine, or a pyrimdine to a purine). 1 WD
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[0013] In a first aspect, there is provided 1.2, 4-oxadiazole benzoic acid compounds of formula I:
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hydrates, clathrates, prodrugs, polynorphs,
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racemates or m xtures of stereoi soners, thereof

~ ‘wherein: [0014] Z is sugstltutm¢4ﬁ0unsubst|tuted
aryl, substituted or unsubstityjed h teroaryl
substltuted or upsubstl | oal gubstltuted
or unsubstitut ed~al kyl ut ed/or unsubstitued a
[-cenyl, substitutedyp stitut®d heterocycl e,
substituted or unsuhg arylal kyl; [0015] Rl is
hydr ogen, substitutd substituted al kyl,

substituted or ﬁycloalkyl substi t ut ed
' substituted or

unsubstituted aryl, supstitut ed or unsubstituted
het er oaryl , (C}QC}QL;/ 6 or any biohydrolyzable
group; [0016] R2, R4AORS and R6 are independently

hydr ogen, substltuted or unsubstltuted aIkyI
substituted or unsubstit d Kk S itute
~ noubst Pt BBeatBGHErscolhEE sl Bt B b
polyfsepiRattkdebisomeRS ik ludlBdnektiothers Rihdidrbdi8ehs, racemates or mixtures of
het er ocycl oal kyf subStituted or unsubstituted aryl,

steregigpmets, teeadf wtherpmsubst i t ut ed het er oaryl, allcoxy,

[0014\1 zlwm;hsutm&tdefrwuﬂsﬁwed arjnlaktﬂgﬁmtecf&amsﬁﬁﬁ‘&xtemét%ar 1,
S02R1 or N(R7) 2; [0016a] R6

SubStﬂélfq#ﬁﬁJ@a@ﬁhwm'pmﬁ%éub?ﬁuuﬁ% abyrsubsfitated allggy substituted or
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substituted or unsubstituted ary

| |k
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cyclo sﬁS&ﬁEtg&’Br B%ubﬁght@g? g%?qbw?b 3.49!2389@ d or unsubstituted aryl,
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substisaied bsunsubstadtemmeemmyt {CBECHL)AORS 00 anyi bivkipdiolfz4bRGroup;
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- t0016] oL R, 8%, BYlagd R eiiependnni Doetosen sy br G gF motubstituted alky,
substifb$ b ItnBitfed aﬂﬁﬁﬁbﬂﬂsﬁtﬁt&for&lﬁﬁhbsuﬁﬂ?? El'kﬁwf&legxbgﬁtuted or

unsubstituted heteroaryl COXY,
unsubhtfttmﬂxamwaﬁwj/,,submm enumubﬁ%ﬁtedémbtdby[cﬁﬁﬂ@l, sabstiuied or

i nte fr to 7. Q18 Wth the proviso that
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[0016a] R‘5 is 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:
{0017] each occurrence of R’ is independently hydrogen, substituted or unsubstituted alky],
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl; substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituied or
unsubstituted aryl, substituted or unsubstituted heteroaryl, alkoxy, aryloxy, hettaroalyloxy,
halogen or CF3; and



[0019] In a related enbodi nent, the invention
enconpasses 1, 2, 4-oxadi azol e benzoic acid conpounds
of the formula If: [0019a] In a second aspect, there
is provided a conpound sel ected fromthe group
consi sting of
3-(S-p-Tolyl-[1, 2, 4] oxadi azol - 3-yl ) -benzoi c aci d;
-[ 5- (4- Chl oronet hyl - phenyl ) -[ 1, 2, 4] oxadi azol - 3-yl ] - be
[Q%}é] légsaeg:q igteger from I){o 7.p yh-1 ) vl
Hﬁ_ ?-%g-Chloro-pyridin-3-y|)-[1,2,4]oxadiazoI-S-yI]-be
| ¢ Waditle; proviso that when R, R% R3 R? and R° )
235 (AL Hor oz phenyl )- 1172, A7 Oxadi Ay S BInern Gt methyl,
aci , pyndinyl)propyl, 4-cyanophenyl or 2-(4-piperidinyl) ethyl.
[3-[5-(3,4-D'fluoro-phenyl)-[1,2,4]oxadiazoI-S-yI]-benz
0019] mci rélated embodiment. the i i ' iadi ‘e ool
_ 3-[51g4-N@thoxy-Bﬁ%h&P§¥Fﬁ?ﬁf%ﬁq%%g 85%}-24-afliagele hsngoic acid
- coypoynds of the formula IT:
[3-(5-Benzo[1,3]dioon-5-yI-[1,2,4]oxadiazol-3-y|)-benz
0819 alniadsecond aspect : :
o3~ | 5 (4- Et hyl “PhanyTy™ PPYided; o semprend nlecadyton the pmop consisting
acid; 3-(S-o-Tolyl-[1,2,4]oxadiazol -3-yl)-benzoic
aci 83(S-p-Tolyl-[1.2 4Joxadiazal-3 L
3 g{s( - &b Iowdiagal P ofibenzaig asidadi azol - 3- y1 | - benzoi ¢
aci -(4-Chloromethyl-phenyl)-[1,2.4 iazpl- P o
3- [§_F5((Z§:dﬁ:t hyl -t hi ophar- 2 out 43y hsmssiaatidizof - 3-y11 - b
c a

enzo <

go-pyridin-3-yl)-{1,2,4Joxadiazol-3-yl]-benzoic acid;

gl- 5;5[;53 dflﬁ{obﬂﬂewl)(-)[g!'ﬁ,eﬁéx%aigéoi_g.]5,1]_213’3;12]0?(;)(31231; azdl-3-yl)-benz
3- -_[35f-5((%4ﬂif@l@rceplphﬁpmz),ﬂ{,,;ladgzé}b%]q@n azol - 3-yl]-benzoic
aciqGi (4 ’
3-Eg?FQM?QPF?@HPV}UﬁhﬁﬁVﬂymﬂﬁgﬂﬂﬁ%ﬂﬁﬂﬁk@zoI-3-y|]-benz
0i 8-(&Bertko[1,31dioxol-5-vi- o o ‘

3% 42 et Pl pRehyAS1ordiazol ddibearaierasid; 3- y1 ] - benzoi ¢
act & (hyl-phenyl)-[1,2,4]oxadiazol-3-yi -benzoic acid;

3-18:d %o ?,;[li]zf450lig£igz-oﬁhenyl )-E, , 2, 4] oxadi azol - 3-yl ] - benz

oic acid’ 3-yl)-benzoic acid;
3 KI5-ohloppirendy |z A i d ) A SZGL ;.37 V! - benzoi ©

g?’%[g'k%%eﬂ’yﬁhfoph@r%ﬂbﬁebﬂ/]b:)ad[a?so]&ﬁi-?éﬁ?&& 240! -3-yl]-benz
g?f%".g(gﬁe,z.g%%tﬁg?}beflgﬁ%ﬂfrz’)"l"f‘iqiaz-"f)h?ﬁl)—édizaiz atid:3- yl ] - benzoi ¢

a%'_ 511(3'”'33“?'&1%17@1,Zh]okédia%oﬂ:l_%,%gﬂz% g(l:ia_s- yl ) -benzoic
al . 3
3’Fg( Rty phopylbiet Hytadiabatityyi) bndoidac 0xadi azol - 3-yl ]

-30BHZ M EhR G Honvi)- :

3- s (4- o ﬁ%’?"6‘?%lﬁ‘e’%ﬁ?c’j‘@‘{“rz,f’b?-x&hbawicazidi -3-yl ] -benzoi ¢
aci d;

3-[5-(3- Met hoxy- phenyl )-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c
aci d; :

3-[5-(2,6-D fluoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benz
oi ¢ aci d; : :

3-[5-(2,5-Di nethyl -furan-3-yl)-[1, 2, 4] oxadi azol - 3-yl] -
benzoi c aci d;

3-[5-(4-Pyrrol -1-yl - phenyl )-[1, 2, 4] oxadi azol - 3-yl ] - ben
zoi c acid;

3-[5- (3- Di net hyl ami no- phenyl )-[1, 2, 4] oxadi azol -3-yl]-b
enzoi ¢ acid; :

3- (5- Bi phenyl 4-y1-[1, 2, 4] oxadi azol - 3-yl ) -benzoi c aci d;
3-[5-(4-D net hyl am no- phenyl ) - [
1,2,4]oxadiazoI¢3-yI]-ben28£c aci d;



3-(5-Benzo[ 1, 2, 5] oxadi azol -5-yl -[ 1, 2, 4] oxadi azol - 3-yl)
-benzoic acid; 3-(5-mTolyl-]

1, 2, 4] oxadi azol - 3-yl ) - benzoi ¢ aci d;
3-[5-(2-Trifluoronethyl-phenyl)-[1, 2, 4] oxadi azol - 3-yl ]
- benzoi ¢ aci d;
3-[5-(6-CAiloro-pyridin-3-yl)-[1, 2, 4] oxadi azol -3-y]]-b
enzoi ¢ aci d; 3-[5-(3,5-Bis-trifluoronEthyI-phenyI)-[
1, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d;

3-(5;Furan-2-yl-[1, 2, 4] oxadi azol - 3-yl ) - benzoi ¢ aci d;

3- [5J A2 Riltiflusrppreenyl)- 1.7 doxd diddob R atiibazmlcadidy | | - benzoi c
aci dy

1o i et 2 R Al daad

3- [ 31632 I‘D‘ﬁdowﬁﬁﬁeﬁmQWGﬁm%Vb M’]Ibenzmc acid;

1.2, kg ﬁﬁla20| -benzoic acid .

3. (57 % ArReAAYD- @42 Ajoxadiazal bylibieragio kei@- yI ) - benzoi c
aC|g(3n3T&ﬁ[£¥QLRQ§éM L3 [ bl am@d'aZ°| -yl)-benzoic
aci

3- Eél@gArTrdlmmmeyxm-ﬁtl&nm- ]2991@3&1@@0}3 8- bylilzgmgeiazm C aci g
3- oxadi azol -3 enzoi ¢ aci
3- (g_[ 401?1%06%5?39% 21 4210’@?8%&@2@2030 %F%/d) benzoi ¢ aci d;
3-(

SIgBMaRx9pHd [ 2 I 35 benzoi ¢ aci d;
4b 3. gﬁ Pgﬁt ﬂl'Y 3-;'(5%/ 4%1(%91 ?{Iﬂ)e 35 XLC)!& :
Eé @ ﬂ'&’ZQIP By, 2 ‘b]eml@z@ 385¢] -lgbpzoic acid;

3 [Zji[;ls((g )".za etizg%llfﬁ%t 5%}3%62%5)&%{%2@{:} &J] -benzoic acid;
3 [5[5((41’}/1&!?41 bbﬂ-)ﬁhenﬁ?b-fﬁl']y hﬁox;[dlazol -3-yl]-benzoic acid;

d
o (P bisitmir Pheth[%gfag@%%%ﬂepzmm ¢ acid
3 BE{D(BIIPW% 123, PBkdafll A3 yl)ybe)nchc dcid, 4] oxadi azol - 3- yl I-

benzoi ¢ aci
3- _@db{%axmn'larr&aoﬂbheﬁm R, 24 16rsaidioR2 84 J-b3nbhd acfIENZ 0i C
acu : .
gs' PEepd2eafiazas Spt- Uot-Bopiang) 3y bbareaitarids i soxazol - 4

yBIiﬁfﬁﬂ £1.2 enzoi ¢ aci d;
3- %5 Isop}%c[)pyl])&Mhéactiyl %£%%81@3 yl) - benzoi ¢ aci d;

3- €2él?ﬂﬂll9!l9mythylfme®1)44]lm@adaaaumil-sari]w.ehzobﬁamp| ¢ aci d:
3-4 - b d;

3 (B B S ser Yy w«i@éﬁéé. caci o

3- 1 B-(6 4-@1@5&0&@@}1%&;13&)1[1% 4(1@3% ?9? | erold a]mdbenz oi ¢

aci d; [5 i | or o- phenoxynet

1, SZﬁu@iae?owlﬁ éﬂ}osacyazplrbelorbwmcmd;d |
3 4
R A A5 ity ) “benco ¢

aor[& 4(3,4-Dimethoxy- phenyl) [1 2 4 oxad1azol 3-yl]-benzoic acid;
4 Phenyl - pro yl? 1, 2, 4] oxadi azol - 3-yl ] - benzoi c
a 8 [ ( Tnﬂuoromethoxy -phenyl)-[1,2 4]0xad1azoI 3-yl]-benzoic acid;

ggf(%y(amﬁiédqrﬁ P8 fokhdiadol-3 50 AL sadL A7 0l - 3-yl ] - benzoi
3-(5-Cyclohexyi-{1 ,2,4Joxadiazol-3-yl)-benzoic acid; |
3-(5-Pyridin-3-yl-[ 1,2,4}oxadiazol-3-yl)-benzoic acid;
3~(5-Pyridin-4-yi-[ 1,2,4]oxadiazol—.3-yl)~benzoic acid,;
3-(5-Cyclopentyl-[ 1,2,4Joxadiazol-3-yl)-benzoic acid;
_ 3-(5-Cyclopropyl-[1,2,4]oxadiazol-3-yl)~benzoic acid;

4b




-[ 5- (3- Chl or o- phenoxynet hyl ) - [

, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d;
-[5-(6-Chloro-pyridin-3-yl)-]

, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d;

(5 Cycl opentyl nethyl -[ 1, 2, 4]oxad|azol-3-y|)-benzoic
cid; 3-[5-(4-Methoxy- benzyl)-[

, 2, 4]oxadiazoI-3-yI]-benzoic aci d;
-[5-(2,3-Difluoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benz
I c acid;

[51R52(4+Pm1ripmﬁwmwml4iq&bﬁmp13 niaex&p{é]aemadl azol - 3-yl

]
S b AL G3LBL )-]

3 [5-[(524~Eoﬁhtfllpuafyg1b@a}%se;{dlaz@]lﬂynpw,lméaa{&) [1 2, 4] oxadi
azol - 3- enzoic acid
“4- FiRd T(‘)églsb‘{tfﬂ-[( 24 Yokadiszo): %ﬁkbﬁpk()lc {1c1d

1,2
7 F|3ﬁ]é??éﬁgé‘f]é’%("ﬂ%?xd'l&[m Tzf *JH” Sengpigaciti azol - 3-yl ]
- be A€ bisoxaaaltHyl-[1,34JoRadizo N Ipbarac hdigor 0- phenyl ) - [

I, 2 xadi.azol - 3-y benzoi ¢ aci d;

3- %‘f}%'ﬁ’:@f@ﬁﬁ?fzf#mm]hswanfewhyf agoxazpl-4yH hai lexetiazgl-3ry1}~
berB6ifZ&d;C aci d; 4c 3-[5-(3-Fl uoro-bi phenyl -4-yl)-[

1,2,4 oxad|azol 3-yl]-benzoic acid,

3: {55 isontapytHi dtiexainehiy))- teazvistanigdt - | soxazol 4-yl]1-[1, 2,

4
3] Fggfﬂfé *a’ 0 02}’/‘16%{‘5%97";‘8[3’81’?%02?] kWi AEoButg-y21toxadiorsl-&-vi)-
benam zﬁhdsod| um sal t;
_ (4- Fl uor o- hen [1, 2, 4] oxadi azol - 3-yl ] - benzoi c
ac@dﬁ?é‘?ﬂﬁwl [béﬂgﬁadlazg -3-¥)-banzit and;o- phenyl ) - [

3 %56 ]{pég%’g%giybﬁp #e °xrad‘ﬁz°;?)yﬁ)f’i‘?z§ﬂ:fi’%8§a3%go| 3-yI]-b

enzb[5d4iﬁlildﬂo -phenoxymethyl)-{1,2 4]oxad1azol 3-yl ~ben201c amd '
di n-3-yI) 2, 4] oxadi azo

3 %F%g%’?ﬁég%o‘b&gléqgall—}yl) benz01c acid;
3 5 5 mmwnpgwl Ean«f]o;YadlaQMr |}q sy c)d;[ 1, 2, 4] oxadi azol -

(JJO (JOI—‘QJ OOI—\(JOHOO

benzoi ¢ "a
3 P*Bﬂ (130hep B-pBop¥R 1 2 Mootz Ak3-J11behizdibbaytr | di nyl -5' -yl ) - [

1,2 .4 d I b d;
3 fés %ggill?—‘?r{ﬁ %‘%Y%ﬁhgﬂ]la’&@;gfziﬁeﬂm Cb‘l?e;!"“[“laczd 4] oxadi azol - 3-yl
: Eﬂﬁé@lﬁor@-@h&oxw&ﬂy{i xb%%z%r LY gﬁ rﬂagni%nc[acnd
oxadi azol -°3

ol C aci ""ester;
zlhliir@rpﬁahrphehyl 3, 410xéld,1a'%014§ A-belizaie @hd 3-yl]- benzoi ¢
[ 5-(2- Fl uor o- phenyl) - [

0 TR o ptiabi o b acid
2 3([3 (IR JHD%Y- b&fz?lz-{(]yi 4 IcleYalzol ﬁﬁ{ Hdnzo dIC acid;

3-[5-(2-Fluoro oxadr azdl - 3-yl ] - benzoic
acrld-(23Piyepe #ﬁlﬁbidyil ﬁb*ﬂdwc)l--’» W1-banxyi} acid; hyI ester;

> T S SRR shisadippoys b aci
{245 @mmﬁmeﬁﬁm@cM 1% ﬂ]B:@aHiéLol%tﬁPMmEHB“ ester;

4] oxadi azol - 3-yl | -benzoi c

5-(2-Fl uor o- phe
8[15*(222 gﬂupzo bepzq( gsfép@gmw -[1,2,4Joxadiazol-3-yl]-benzoic acid;

eHJPﬁ?&Vols } oL s

3-{5- (2 uoro °p‘ﬁ£"§@r§/1 %’ﬁﬁxag %%Igﬁgg%ﬂ%? °3‘{yl ] - benzoi c
a&tlhoR-J-P-@FtuofoZpheyl)-[A;21) 6ka@i¥o1-3-y1)-benzoic acid;
3-[5-(4-Chloro-2-fluoro-phenyl)-[ 1 »2,4Joxadiazol-3-y1)-benzoic acid;
3—[S-(4-Bromo-2-ﬂuoro-phenyl)-[1,2,4}oxadiazol-3~y1]-benzoic acid;

4c



et hoxy) - et hoxy] - et hoxy} - et hoxy) - et hoxy] - et hyl ester;
3-[5-(4- Am no- phenyl )-[1, 2, 4] oxadi azol - 3-yl ] -benzoi c

aci d;
3-[5-(4-Azi do- phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c
acid; and

3-[5-(4-Benzyl oxy-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzo
ic acid and pharmaceutically acceptable salts,
hydrates, solvates, clathrates and stereoi soners
thereof 4d [0019b] In a third aspect, there is

pr ovi-the@-Hughbipirageliy)- 0@ 4loadipas Byt jaenoempid Si ng a

fined aboye and a ph ticall
acoopt abt QTR F BG4 chomaiseit 1) s acie

s prpudbarapteni}] 1 S05EeRadonS J SIBISik ki SaMPound
as defined above and a (;J_har maceut i cal 'y accept abl e
1

car rq—@f(_ﬁl-FEl.@G}l@al}yI)rm,Zé]qxp ¥hl-asidorzoictatid rethiykesfer;ovi ded

t he I ) C athes formula:  R2 N OR3 )"z
N A R B BRI RO L R brive o
uns tH81(3-Floeebighensil-4-yHH b3 diokadtiedl-Dyi |- bassb et ut ed
het er, |, ...substityted or unsubstituted cycl oal kyl,
SubStTT T BiFg- ot et o Ut LA loradiol Subbevoaeed or
uns slps{4-MeHoIRALKARY lidin S ,'2E4&Hx§81%é%i-3- ﬂi%gn ookt ed

]

heterocycl e, substituted or " uUnsubsti arylal kyl ;
R PE-FAhoderhydsebE .2 ipddoy-iHysdhs,s jokadiad-R)lkydnzoic acid:

subgtq tHU or unsubst it yte ycl oal kyl ,  substituted ’

or %Lﬂs{%t)%‘?‘?? ﬁ?‘ %%OW(ER 8%’&'3§r4$<3‘|a§4§4°}-3§416’§?40t0&€@d or

unshFsRiftlwkephend)-ll,2,4)60b81d1 13 i ARSHRRA L&t ed

hete oar l, -(%I—Q%HZ%) " R6 otmg%; kﬁ%hydr ol $§ztéa{bl e

gr oﬁ{?;'( F%%{Of(ﬁé}enﬁhi 1,%:Herafigzold e/l heoeoprersdidant toxnetybgen,

subsitsi bl Wl Bty Lyt ed al kyl, substituted or

uns ulgs(%2 :Fglﬁ)t% e C%BFE@ P%’%%’Jaél%)z ? Kl 3%65%’ ¥ ’déﬁ@ﬁ‘beétl"l"i"ﬁ'lhg’ﬁ')'ethyl
este| kynyl ;  substituted or unsubstituted cycl oal kyl,

sugigi %E[ ed Lglr &msubst ituted heterocycl oal kyl,

subIP it Ha rirmlid diidexpdisrobd vl brzoicagid 2R 2rmethorgrethoxy)-
ethokkleUBdste;ut ed heteroaryl, al koxy, aryl oxy,

het er oaryl oxy, hal ogen, CF3, OCF3, OCHF2, CN, COOH,

COBN®-(2-Boomphenyd 1,2 MldRgdiaxn!-3-Wi-Benzdic 2l 21 (3-{AYLhOESH-cthoxy)-
etho’%ﬁ_gt%%}i{tyeﬁhe? ger_ unsubstituted al kyl, substituted or
SRS T

* al kenyl, substituted or unsubstituted
al 3g53g FlucsroBdnb ) i, £ 810 dids SHNT bt G8a SYE LR E¥ ethoxy-
ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethyl ester;
3-[5-(2-Fluoro~pheny])-[1,2,4]oxadiazol-3-yl]-benzoic acid 2-[2-(2-{2-[2-(2-hydroxy-
ethoxy)-ethoxy]-ethoxy} -ethoxy)-ethoxyl-ethy! ester;
3+[5-(4-Amino-phenyl)-[1,2,4Joxadiazol-3-yl]-benzoic acid:
3-[5-(4-Azid0-pheny1)—[1,2,4]oxadiazol~3-yl]-benzoic acid; and
3—[5—(4-Benzyloxy—phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid

and pharmaceutically acceptable salts, hydrates, solvates, clathrates and stereoisomers
thereof.



4e substituted or unsubstituted heterocycl oal kyl,
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl; each occurrence of R is
i ndependent |y hydrogen, substituted or unsubstituted
al kyl, substituted or unsubstituted al kenyl,
substituted or unsubstituted al kynyl; substituted or
unsubstituted cycl oal kyl, substituted or unsubstituted
[0MSbE rina yhikdapdcy khere 1§1htbﬁﬂddt ABIREMAREIN SHRSIsitbAEREhrdhY b »
cosubstltéjteﬁlé,?, unsubsti t ut ed heteroaryl al koxy,
TPOHnG 3 defingiabayeand @ phapmacepicallyasrepiplecirer. and n is an
[0 fickglara forinasfect, theik, is providédh@unTBddsdea edrinlcBmprisirdk a compound as
deﬂ@éa'aﬁmﬁ ERZF[‘HI%J&&]CE?F%EJTF&%{G C%‘E‘lﬂra d | sease assocl ate d

_ on termnation or

l“?%é*ﬂls é’ﬁ% é"lffhéﬁqeﬁt there ipRRONIdee e yse GO QYBRIUNd of the foimxtlh
aspect, there is 'provided the use wherein the conpound
is of the formula I1: & _ O Ry-Z zz~ O OH or
pharmaceutical ly acceptlabl e sajjts, Rydrates,
cl at hr at es, orf§tereO|- ere '
substltuted or u bs

substituted or

‘ substiPuted or
unsubstituted cycl of Substituted or unsubstituted
al kyl , substituted- ML ,
substi tut ed or rRAfAsubstytut ed™~RrEt erocycl e, substituted
or unsubstituted aryl allkyl; and R is hydrogen or

hal ogen. 4f [00191] a seventh aspect, there is
provi ded t he use OQ) Rpound of the fornmula: R2
NORII //--Z NOR4 REWOR3 wherein: Zis
substituted or unsubstituted aryl, substituted or
unswb%ﬁhTuted heteroaryl, substituted or

unsubsti | oal ubstituted or unsubstituted

.
Ryl - Sl G eiied B, P e o RS ted heteroarsi
su b@b&tkﬁi&cﬁﬁl uubdtR RS EIbAIN QbR Rk P EYsbshruted URSE, §dvehiREd or

or
unsubstitued alkenyl, substituted or unsubstituted heterocycle, substituted or

unsubstituted arylalkyl;

R'is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl, -(CI—IZCH?_O)“R6 or any biohydrolyzable

- group;

R’ R, R%, and R’ arc 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,R’, NO,, NH,, or
NR");

R’ is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted

alkenyl, substituted or unsubstituted alkynyl; substituted or unsubstituted cycloalkyl,

4de



unsubstituted arylalkyl; R is hydrogen, substituted
or unsubstituted al kyl, substituted or unsubstituted
cycl oal kyl, substituted or unsubstituted

het er ocycl oal kyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, -(CH2CHO "
R6 or any biohydrolyzable group; R2, R3, R4, and RS
ar e shindeRe BAGREYsN Y 34Q

unsubstituted al kyl, sga)glf?itﬁﬁfkgggtlgurédﬁgg%ggsnfufeg agd

al k spplituted ghansitsimisd heseroayis ubst | t uted al kynyl

su bﬁ tn ISL gs%g og{urr r}% g?ﬁ{rl% lél %’]%g gﬁ ¥ g!%(% B’g)f El(f (gdmm&)stltuted

u ns alksl, substiteek aruydiubstﬁmﬁﬁdlkehjﬂ @dstﬂ.ftedl-ﬂi\ ShbDBstilddtaBGnyl;
heteroar I alkoxy, aryl oxy, heteroaryl oxy, hal ogen,
CF3 s d oreympybstitiigh pyctoatioyl; subtiored or gspberitutgddeteraylopticyl,
or stk g
unsubsti ttg%?rgﬁgm%b%@t@grﬁ ﬁﬂ%tfhtﬁtﬁtoozg‘hgu%ﬁ% efc,e { Oafyﬂl’ a‘ka"y’ aryloxy,
aIkéﬂbeﬂsubéﬂpmnbe@Eommunsubst|tuted al kynyl ;
substituted or uted cycl oal kyl, substituted
or unsubsflPd¥%ﬁr %?2 Foeycl oal kyl, substituted or
unsubst i fotlhe chaduit¥dture oSG datnbylt &5 tl@rtreh'tﬁﬁh'thﬁ b alstis@8dsociated
heteroaryl; 4g each occurrence of R is independently
hy dPBRRiRmatuRg R RsIAtigR epmipgtion ﬁsmsmserwfe@ed raRN@&Idecay

itut substit 0
R it it BB bl B R BBt B el
&ycl oal kyl substltuted or unsubstltuted
heterocycloalkyl, substituted or unsubstituted aryl,
substituted or unsubstituteg. heberoaryl, al koxy,
aryl oxy, heteroaryl oxy, haljpogenNor CF3; and n is an
integer from1 td&\7, nan re of a
medi canent for the vention or
anmel i oration of
associated with mani ffestati ons of cancer. [0019q]
In an eighth asp re is provided a conpound of
the formula: X O OH wherein: X is hal ogen,
substituted al kyl or| al koxy. [0019h] In a ninth
aspect, there is provided the use of a conmpound of the
formula: R2 N'Q

or pharmaceutically acceptable salts, hydrates, clathrates, or stereoisomers thereof
wherein Z is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
- substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkyl, substituted or
. unsubstitued alkenyl, substituted or unsubstituted heterocycle, substituted or

unsubstituted arylalkyl; and R is hydrogen or halogen.

Ty




N R4 RSB OOR 4h wherein: Z is substituted or
unsubstituted aryl, substituted or unsubstituted

het eroaryl, substituted or unsubstituted cycl oal kyl,
substituted or unsubstituted al kyl, substituted or
unsubstitued al kenyl, substituted or unsubstituted

het erocycl e, substituted or unsubstituted aryl al kyl;

R i[6019¥dri9gaBventhabisetd ﬁl%@s%r&ﬁdeﬁnﬁy&%%f ! é&ﬁgulﬂlolfWe formula:
substituted or unsubstituted cycloal kyl, sSubstitute

or unsubstituted hetero@ycloalkyﬂ*osubstltuted or
unsubstituted aryl, substitutegd or \unsubstituted

het eroaryl, -(CHzCHzO " %olyzable
group; R2, R3, A d ndently hydrogen
substituted or uns et al kyN, substituted or
unsubstituted al kenj 5tituted or unsubstituted

al kynyl ; substltute substituted cycl oal kyl ,
substituted or
substituted or aryl, substituted or
unsubstituted heteroar al koxy, aryl oxy,

het er oaryl oxy, hal ogefn CF3, OCF3, OCHF2, CN, COOH,
COOR , SO2R, N2, , otoRi(R)2; R6 is hydrogen,
substituted or unsubstituted al kyl, substituted or
unsyhsiiht uted al kenyl, substituted or unsubstituted
al kynyl ; substituted or unsubstituted cycl oal kyl,
subst i t UZ dulstituted osuisslisiitutet @d], etisetura phmeetsknied heteroaryl,

subs d or,unsupstituted aryl, substituted or
oS o R e Sy o S heior B B g Rty guted o
| NdepeRaRad disenly HbQEREY orSHRB Al Iﬁ:@:r&'&c]y @tﬁ}é%{eh Lyt ed

al kyl, substituted or unsubstituted al kenyl,
sub¥sitsiiived antalkyhsubst i t ut ed al kynyl ; substituted or

unsubst i claa stitut or unspbsti uted

het er ocy% Ilﬁol%%f(o% o 3190 L %édP nsug’ tétlute‘lf ﬁlggu%lgit’it Oéé‘“séli’i}’lt“te

su bagmloma;ﬁ,endbmmtm umssmuﬁdemda&tyabamyslubsumfdﬁ% Mnsubstituted
é%b het er oar ony, hal ogen or CFS and n is an

|rn¥ﬁ f

nme

ifusd of upsy Sﬂmtqddwtefqaé'l EAECERPUR Sor gty biohydrolyzable

ment for the treatnent, prevention or
ane ioragion of IE’?/stic fibrosis or one or nore
synpt omR> skt htat darednidbpendentipinidiasi, attisoned of usysiitued

L'r ¥Rttt tew=tr od okl et Homgrhurasionnoo

Rs sdbstitited oMinsti¥btifdfed Q&%ﬁkyl, substituted or unsubstituted heterocycloalkyl,

substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, alkoxy, aryloxy,
heteroaryloxy, halogen, CF;, OCF;, OCHF,, CN, COOH, COOR’, SO,R’, NO,, NH,, or
NR);

R¢is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl; substituted or unsubstituted cycloalkyl,
substifuted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,

~ substituted or unsubstituted heteroaryl;

4g



4i wherein: Z is substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted
or unsubstituted cycl oal kyl, substituted or
unsubstituted al kyl, substituted or unsubstitued

al kenyl, substituted or unsubstituted heterocycle,
substituted or unsubstituted arylalkyl; R is

hydr ogen,eaghitgirichddlof R’ 19 inabyta gl h}dfﬁg&ﬁl sﬁﬂsgﬁﬁled or unsubstituted
substituted or unsubstituted cycl oal substituted

or Wlisdsiipied erwnﬁ@@tévtew&qn@bsqbyulmte@mwbﬁtwebmbmyl

uns ted
ot o o P B b B MRl o ARG e ESercaton,
gr ouphstiRRd oRBsutRituad eryRsubatiteted ﬂxd&ﬂﬂﬁ(ﬁi&iﬁdl hqterliﬁ}‘yi,r MGRR, aryloxy,
subst | t ut unsubstituted al kyl, substituted or
uns fESTP Eﬁégmﬁﬁwéﬁ ?ﬁa%%bstltuted or unsubstituted

~al kynyl; nsidshibde & 1957, unsubstituted cycfoal kyl,
substituted or unsubstituted heterocycloal kyl,
subst i t uf@dheonanuigeiunglob intditaaentfosthe treatityst, iptewengidn ar

Egts g?%lgldrr{} %)%(g?agceetﬁ ce)rro%g Ezy mbr&'aglg#p(%&i:ajsoc&%ﬁét? owm%%ns of
COCRANcerSO2R , NOZ, NI - 12 or N(R)2; R6 is hydrogen,
mﬁ# Etltuted or unsubstltuted al kyl , substituted or
1001881, Ja on pights aspeqtichars s provided acpmpauedi ofhe rmwidst i t ut ed
al kynyl ; substituted or unsubstituted cycl oal kyl,
substituted or unsubstituted het®rocycl oal kyl ,
substituted or unsubstltutgd aryl ,\ substituted or
unsubstituted heteroafyl \each ocgurtgnce of R is
/ subsgti t ut \nsubstltuted

i ndependent |y hydroge
al kyl , substi
substituted. o
unsubsti t utH
het er ocycl of

pal kyl , substit unsubsti t ut ed
Substituted or unsubstituted aryl,
substituted grsubstituted heteroaryl, al koxy,
aryl oxy, hetergaryl oxy, halogen or CF3; and n is an
integer fromlfgo 7, for the manufacture of a
nmedi cament fordthe treatnent, prevention or
anelioratiu-ﬂﬁ scul ar dystrophy or one or nore
synptons associated wth or manifestations of nuscul ar
dystrophy. 4j i WD 20041091502 PCTI US20041011106 N-' O
R /wherei” N | X OH or pharmaceutical |y acceptabl e

Sal s, XUREBESSsubsiteRld Vil sy, St er eoi somers

- [0019h] In a ninth aspect, there is provided the use of a compound of the formula:

R? N—"C,




thereof wherein Z is defined as in formula |l and Ris

hydr ogen or hal ogen. [0020] In a preferred enbodi nent

of the invention, the conmpounds of fornulas I and 1|1

are pharmaceutically acceptable salts, hydrates,

cl athrates, prodrags, polynorphs, bio- hydrolyzable

esters, racemates, or purified stereoi soners
whenat:udi ng, but not linmted to, optically pure

ena nd di ereq The nvent .
Fur e PR ] FTRS St s G e
Oransﬂb%@a@gcycleaﬁedl isalrstitueed Obgnsuhsﬁkuieahllkﬂnsubitlupcfcbﬁ‘ﬁhsbjbﬁtued alkenyl,

sut)&lﬁmloﬁlhﬁs%tl&ﬁﬁ ﬂkt&%&c&”su%!tmﬁé’ Sr%rrlls%gstlm%% a%aglg%,ss oci at ed

deca or aneliorating
t herfev hywoe@nwbwmtmyr ua@mtmt@ta@fyﬂ mg})StIt@tea opatsitetituteil nycloalkyi,

suﬁkﬁﬁxg:dtoh@x{s@fﬂamﬁd tﬂgérﬁﬁ@dﬁi%f: §1Lb|st¥tat95 ?Hﬁlﬁ.%@t%/tlltgg clnrbflc g.\bgt}{li;teq (fr

effective anount of poun or mu

unspbefitperbherraeantit- (@ RCHYO 6k o8 prvdithedrelyrable, gerodpy dr at es,
SO' WRALFESR®, &ldRe Bfe@ﬁc@ﬁemd@ﬁl?‘f”&ﬂ&h@n %ﬁb&ﬂ&keﬁ@ﬁr&ﬂﬁstl&%

referred enbodi ment ; I sease 1S a genet

oy Qts el e SOt prip RSt SEnsc

unmeumdﬁga&emtsubsﬁmebd%em@asnﬁ&d a&é@bﬁlﬂﬂesﬁktﬁﬁ@@& » a
tive sease, .1 n artl cul ar cancer,

i fer
wlledipiosad chi Gt oL Bt haeisey hakay aeg AsEPae R,
halﬁgeaf@rsabd:& mcblerdcma@@@H m@@kw@% rb@; N|H§ om(vaz; m t ed

' dl ’Slégnéydoroggfl ﬁgﬁsggléqdé)r Bxg;}xlgstltubeﬁ g{lﬁl %tlt%ﬁ)tﬁﬂgﬁfhtuted alkenyl,

subbtjtpted hymmb@tmea alkyyiple Ertbht)tﬁtedl oH upsabstiyted ¢yalo£m<ﬁr @Bdtiuted or
unsgigsltlglge‘éiélgtgr y)é t yl??l.{?lgtgxgts or u'n t}l‘ﬁltg&f aryl, Suletlt'theC{] or unsu‘t()stltuted
hetd¢rgqudr chol est er ol emi a, retinitis pi gnent osa, Duchenne

m’ls&glll &rcurgf%(n % hymde end'é/r%{ fhagl]ro %lgﬁgur{eq, Or[up%lﬁit Uﬁap :glfyl

i nventi on her en
Subﬁlﬁémwnwgstlww allgemgl substmtwchcg uasugeme&d atkydylsehsuteh@ or

unstifBfifated ¥ 31ﬁ>§t§9t%3 Qrtu%gub\éYI1 tad getergr%nl lgslt s?xgst rt]éca o? f eﬁ t

eneti ¢’ di seadse conpri si ng
unsyhstitgied gryt, pubstitpied arlmhléxsiafpfe@lhert@mrylyalknxy, qulwhb!dtamloal Iy
hﬂﬁ%ﬁ&ﬁj Vygagamount of a conpound of the fornula | or |
ﬁarnaceutlcally acceptabl e salts, hydrates,
soPV&P%@Wgﬁm@ﬂb&@ﬁes prodrugs or polynnrphs t her eof .
I N 18 th¢ BhRELRE Micﬁﬁm for m@@regthéﬁaﬁgveht%ng) r S¥oration of
di sease; an inflamuatory di sease; eur odegener ati ve
cystigi fOEngis @F ong o BPTHi SHVRCEE PEPCia e maalrﬁesaumoﬁmweﬁbrosrs
[00THii)5 GRS @nthGAREE here s M@n&é&% {9 a{éaoc%nsgﬁﬂdk@ﬁl@@%gihll% r
ifrore prefevya ly, " tlie gen'eti’ tl'4scase 1 ncl udes,
but is not limted to anyI0|dOS|s LI NCL, hernophili a,
Al zhei mer' s di sease, atherosclg_ggls gi antism
dwar fi sm hypot hyroi di hyferth roidism cystic
fibrosis, aging, obesi ;lnso sease, N enann

Pick's disea am | i al

hypercholesterole 1 % |t|s M gnent osa, Duchenne

muscul ar dystrophy Maff an syndrone. [00231 The
to nethods of treating,

i nvention further
preventing, Or_;aF

4i



cancer or one or nore synptons associated with or

mani f estations of cancer conprising admnistering to

a patient in need thereof a therapeutically or

prophyl actically effective anount of a conpound of

the formula I or Il and pharnmaceutically acceptable

salts, hydrates, solvates, clathrates; prodrugs or

pol ynor phs thereof. [00241 In a preferred enbodi nent

of the invention, the patient is a mammal, nore
‘“ﬁF@Terably a human susceptible to or at risk of

acq lﬂ ik Edﬂ&ltﬁegﬁmﬁgdb%;u fa%ﬂss%bstllt%edaoq ulqslugs%liut theké?oara/(}j substituted

enbodi nent as undergone
or prsgbstisgedicpclchdityl rstibsﬂtateti beunpitesiend ﬁkﬂ]‘ suBstltU’ﬂ@inﬁ eisbstitued alkenyl,

tation conpri.sing the steps of screening a subject
su P g o o R P e WG Bynaaealept
NONRE RIHdOEnAdub @it &Cdr %ﬁsﬁlbﬁigntedaaﬁ@méubséitﬂteé of &k ﬁkﬁtqted cycloalkyl
embodi nent, the therapy is personalized in that th
sustiuied gt unsebstituied dnistporenelkal, poniender unmbattutgdwarslcmsnmtﬂgor
he he adm. ni s i on _of one or
unﬁlgs:tfg&{%%{rgr%éoﬂ} S&%ﬁé{i;ﬁ% i r?{’/ae“ﬁﬁ’.mhﬁéf %%ﬁabi i&Warly, the

pat RE @, Ripand IB€ atlefiiiapendentiiy hiilréges,Q0RAKRA opadshbsttitedliyl,
gd for the nutations in question e.g., depending
S“"la%‘ifi Prrsybpidutgd alkqnyly gubstituipg Ort‘?ﬁi’ésm‘étﬁﬁalhﬁel gbiétuteor
unﬁb&%ﬁftéd%?clodﬂﬂzl %uﬁsﬂ{ufeﬁ Gf uns%pl‘a%h HEOb cf Ip&%étﬁlﬂéd ers an
infant or child. In yet another e w3
- unspbpfittediacyh Su@nmmd'pa&swumhd heteneaylrrmhmyozirylpxﬁ getanirylagyran

5 SO b St R

adni¥i BjdRseRAl subaiuaberdlibMiucdi RS dS5Rbd YrunfiBGRsEd ikenyl,
ublingually, or orally; nore

1y, b |
Subgfg@?fb?rﬁawgtfuﬁgi aééwzm@ntmsd erdwmiuhititated evdloaikyl fupstittessar
SRRt NG PRI Sy BB 5 B o

hetdrowrgnt i on enconpasses net hods for nodul ati ng premature
translation termnation and/or nonsense-nedi at ed MRNA

deci§h OopERne RFEn S iBderendentiydidreptaobwisyedor ansubsttiestaliob
substitREY ot %ﬁéu@@ltﬂ&ﬁdﬁﬁhﬁ rs%b&ﬂl.géhsdr %Léuggi]itl}te%r 'ﬂ%yﬂﬁt éugﬂltlﬁgcpéro r

nonsense- nedi at ed npri si ng
unsuhsyitnigd tsrctvglkal subktituted bri dnsttbstngtecphmmubﬁkﬁ,rsamthl ®n
d nRNA decay with

t.er.m [ or nonsense-nedi at e
R T e E“r‘ﬁi%ﬂuﬂ 5, FEPHH PP |
hm@@&erkmyeﬁalon further enconpasses’ a met hod for

I nduci ng nonsense suppression in a cell conprising

coritia@t integer &romell t 7exhi bi ti ng a nonsense nutatlon MAth

an nul a

A r{%rﬁfsl’é; rﬁ%&kaé%r A lﬁ'letdzc%merf%l Fog gqggxiezldmﬁntt q{gvenm Slrnelw%]of
musanat dyshpphyode oﬁebﬂ maiél ﬁbmpwins&lééo‘o‘ﬁteﬂl itk bAhhnifeQitich®Sfuhdscular

from nmut agenesis. Accordingly, cells enconpassed by
dyst§oRRY. pr esent  met hods i ncl ude ani mal cells, manmalian 6
' WD 2004/ 091502 PCT/ US2004/ 011106 i eUs; ttiarir rmar
earls i plt~n 961 Tat and virally infected cells. In
one enbodi nent, the nonsense codon was present in the
progenitor DNA. In another enbodi ment, the nonsense
codon resulted from nutagenesis.
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[00271 Wthout being limted to any particular theory,
the ability of the conpounds of formula | or Il to
pronot e reaﬁthrough of stop codons nmakes them usef ul
in the treatment or prevention of any di sease which
WO IOHAREEY in whole or in part by a nonsense nBEBUSYAL/011106
Such di seases can occur due to the decreased anount of
active protein produced as ahpesﬁ?t of premature
term nation of translation. being limted to
any partlcular th g formula | or
Il allow the transls to continue past the
nonsense rmnutatio he production of ful
| engt h. protein. aspect of the invention
is that the thera ictivity of conpounds of
formula Tor Il are. hecessarily disease specific,
i nstead are effectivelat treating of preventing any
di sease associated with a nonsense nutation. Further;
t he methods of the jx tion may be patient specific.
That is, a patle may screened to determne if

this disease is associated with a nonsense nmnutation,
1T so, to@haemacewically agteptiblg selis.hyderier Gladaies,of slereoisomers

E&éﬁﬁuﬁ&é s[cggﬁgcl as Iﬁ%oﬁfﬁﬁp P H{ﬂfjﬁ IQII%JIB%HJ&%%O %Ielal | are

or treating or preventing geng
[o0xD3 dﬁhlp@eiétreda asmbsditveat oftheidvention ﬂteeadampoupdevﬁmmdiaby and I are

conpounds. i ncl ude canc
phapRACERRRIN SOt P%@i%@tsﬁrme% ngélggfés RERNEY ofl3aicssh bio-

ol RS SR sesstep s oyl i

qﬁﬁmﬂwymwam&mmmmmﬁnﬂdmmmtwnﬂxnat|on refers to the

. f at t hat
100B1] e i T S B L e O RpgeeRting g e
amefiorass) Heishiion oﬂ%@ﬁﬁﬁﬁ@t&%@d&h&&xﬂ%xﬁﬁ%ﬁse&@ﬁfwﬁwd

to any ‘mechani sm medi ates the decay of nRNAs
mRHérﬁeaaY; ion gmelipraéing poe-er morerRynwioonasseeiaicd Ahdrowitl eerpprising

T i N e e

amo@ns&m&@dmawmeefom@ladw Il:md;ﬁsamaahungaupmeptam Ralts,

: acid should be. [00321 As used herein, nonsense

‘hydsgigsasaleates, clathsates predraes efmobymennhim hergpt a In- p esikerred embodiment,
n 2 [00331

.1he§§&w§&§%%gﬁﬁgdkg no%ggﬁggm%%%pre55|on g%rs o the

neuxloﬂgg/elilleiwtl@lﬁ dmemyaxpgﬂsmgmmseag@mm%emmmw iroperticular
. and/ or _nonsense- nedi at ed nNRNA decay 003 e
canqegraciardiovasgalar dispases ra RIERRTTY s e@%@aﬁ&ﬁrgpxeéﬁA‘glyuﬁe gsease

. mch?rlfegs HRY AR tgr?rﬂfiﬂﬁi%gﬁ er N RLR g*‘@r AL %ﬁﬂé{* s disease,

ers’to the regulation of gené expre

atheaistmrosm giahasm;a&whrﬁsmt hyputhseidism, hypprlggsidiam, cE'st[c fibrosis,
ex [ cti o of

desi rabl e |, n¢rease pro
SRRt b s NEBER P Sgee cHpgAgosts, Fmitl

| hyp&ﬁﬁ‘ﬂ%‘%fef%%%@%@‘%g S Fe B Piboneuhonys b Bl

syndrefusr op{ coaon )t.unelG sease gene soO translatlon of

[GGZt-ZT ‘31.}1 ?x?\%n gﬂ 0 Ce% %ncotn?passes methods of treating or preventing, or
ameliorating a genetic disease one or more symptoms. associated with or manifestations of a
genetic disease comprising administering to a patient' in need thereof a therapeutically or
prophyiacﬁcany effective amount of a compound of the formuta X or I and
pharmaceutically acceptable salts, hydrates, solvates, clathrates, prodrugs or polymorphs
thereof. In apreferred embodiment, the disease is 2 CNS disease; an inflammatory disease;

a neurodegenerative disease; a cardiovascular disease; an antoimmune disease; cancer;
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nodul ati on of premature translation term nation and/or
nonsense- nedi ated nRNA decay entails up-regulation of
nonsense suppression. Conversely, if it is desirable

wd HoB6asRt e the degradation of an nRNA with &crus2004011106
premature stop codon, then nodul ation of premature

P | ati.on .t

ok AR BP0, B FRBERRE oo ed R,

hem&$HRY, eSshedert QRaat, ABcrosdetobigrgdanttisnt, ﬁwﬂfsnnh&pﬂhymmdﬁm
means an ani mal (e.g., caw, horse sheg ‘gl\g s

hypegthiytkdiem, ¢ystir é‘gbroseﬁ,u aping, ehesity, dggkin fg capiaNicag Pick’s

dlse%gl;hcrgfgﬁ Bfn?)glsa naamgal Iﬁ{p@xc 51@?[313616?111 ﬁitls 652, PBuchenne

nkey - and uman)
- muséRStdyBEeIISsY, abk%rﬁnhyﬂmnme In certain enbodi rrent s, the

. atient is an infant, il ol escent or.adu
(0028 she mysufiorether OB BerpHe i fiArgft anelitating
cancBf l?l‘a({%.% ﬁ'ﬂ:{r@ 9@ E@her 3 %%c} with opﬁl%ﬁﬁ&'iﬁﬁm@ oPOfceS&igRising

ment, 1t has been
admﬁiﬁﬂtﬁin@ toagatibntdn ghedtheresfa éemmgtlcaﬂ}'l as ipropvylastieally effective

cmogl o REPMPEHBLRL o L b PR Ay e e s
hydrR@E BVafks, Qfhkaed ?rcﬂlmgs%?%bl aebfIgi nosa). In

anot her enbodi nen the céll's of the patient are
[0024] maa px;efana‘deamlwun{emme ingeniivndthh @eden 1s ymaswral, more

prefﬁf\ éggc?eb{ ]%qg)gr %&[{éi\te(rgn%% ubs 5 %%ett%%lse%‘eartﬁ @ alternative

embéd:lﬁx%hi e HRnt B4GRAdagond Rb@eerting }Bﬂouws @sreétBthine the presence of a
trifl uoronethoxy hydr oxy, al koxy, cycl oaiKk

nonsheteanwaidoeompriving thestaps ﬁqureemxw zkwtg%t BHFR! ig ex¥racted therefrom
by a%g%%gahgﬁoaagﬂsé H}uﬁﬁr 341 ﬁ(én.}ng gy lIn a?%:lmﬁ %)ﬂhgéyxnent the therapy

anni

is pefdoRhiadd 3t theopetieneis lsm’eamdrfm a h@tmnmyﬂhﬁammnmmmay and
and disubstituted amno in which the two substituent

‘-treat@chbm@admlmﬁgamca}e@rwr%ewaowqda thepyAnion; BATHC Silarly, the |

, | | :
pus N A R oA st
eg., aa;bammgm@ﬁ tht diskan myﬂeamlhtype tahda)]he; gaﬂemy uéstion. In a further

cunboitiehi SR 1 2 ARG ot 5t gPPELSFbodinient, the invetion
encoﬁflp%H%X Fﬁehtf ony toéfl lr LsUldR8Y by th@lféth§8hlré(ﬁl§y|

o nam do (e;
[0025pbs4 stﬂhpmderreshﬂrﬂmdamﬂ@f thre mvemtlouaﬂlb @mlpomai maﬁapnmstered

* penceseifivairgpeioreatn Bapiel TS Sadves Sipuhh b ol fihore
preférﬁﬂy%@ﬂnﬁﬂdﬁﬁt@ a(ﬁﬁm‘is}f&ed Biallg 0g6d preteRBlelle bohapb@idil |

or arallcyl), alkoxycarbonyl, aryl, substituted
admmsjérﬁd ognlja'nndlmbnamd' atigdtlel; expyale ot ligwigh as, i ndol yl

ooz iheFRelign Fafotipesih s forgaS Gattienr AR fikbon
termBRAAYE and/BEn GBSl hbERl8 n{RNK&Ebé{\E STI® iaverdtiontii@her encompasses a

: substituted, such further substituents are sel ected
methoddor $11ppra§slng prmsxestmnl@um terrnma@g@ aud/ar msens&rm@d@ted mRNA

- d aral.k ar enj n
- cccaf i o Bttt it B ke GBSO RE ek Rion
 and/BeScRisBhsc B SEd BIFIGA Hetsy Witk ah bifedivetah@unesa ccﬁh[b’cydnd of
nmeans a saturated straight chain or branched

formmimk enyidl The hycnben fisther BrsamRgsIor emmethediop nduginggipnsense

suppresglré% in a cell compnsmg contacting a cell exhibiting a nonsense mutation with an

effective amount of a compound of formula TorIL 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
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8 WO 2004/ 091502 PCT/ US2004/ 011106 pe~azlyfltk
| ,.cacFtl.Bt4lall~ |land nost preferably 1-4 carbon
atons. Representative saturated strai g(ht chai n al kyl s
i nclude -nethyl, -ethyl, -n-propyl, -n-butyl,
wene@E@aisk, -n- hexyl, -n-heptyl, -n-octyl, - nmmmoomlms
and -n-decyl; while saturated branched al kyI s include
L Gells; tia@@ﬁ&i@&ﬂ&"pia&%ﬂ[@éﬁd’hmﬂ}ﬂ @ﬁ@téﬁ)éblls -In@¥ik-chibiodlment, the nonsense

-isopentyl, 2-methyl but - met hyl but I 2-
codpn iy pp@mtyn th@rm@rp&ﬁ yIn anq;thﬁép p |the nonsense codon

‘ 3- net hyl hexyl, 4- nethyl hexyl ;
res'éteﬁg%oﬁ%flﬂu?%fléssz 3-di met hyl butyl, 2, 3-dirnethyl pentyl ,
[0027]4W(ﬂﬂhﬁﬁlt te diemityd to angf pﬁrtdmmtlieoyy,hwwlhty of the compounds of

4- di met hyhexyl di met hyl hexyl ,

fongulglmr%tq@rpp@;ﬁ 13¢pdﬂ1@u gh of] Ftﬁgpﬁ%rﬁé&;%}qes them useful in the treatment-
or p}b\% gb%?%ﬁ) (ﬁﬁ%g +V’hlc§ 1§c:ﬂis e & nfl‘é )ég bn par%t));{ a nonsense mutation.

Such-didchdsvanx y}bcur Hue tdthe Ideomdts,ed muhw freeiiyd protem produced as aresult

of pi‘erﬁngi%lpﬁ);qteﬁﬁmgt . %%%tjafmmz“ﬁgpﬁaae@g o h%{ Itfg Al garhcular theory, the

e e m—

mufiGn iselting il theyirodustidn of &l lergth proteinl wypo‘gm‘tu;ﬁquﬁ obthe

mV?[R’(S?I%g%él gﬁ@?ﬁﬁpeﬁg g‘g@‘}l s cgpggvﬁ?, oéﬂ% l,[\y% h%e élPPnccessarily
dis@ibS GISERIiIRRLQ e dROGRA atAfatinedr {rﬁitﬁ*hg a'df,* ld@R@se associated with a

ot herwi se specified the term"al group" neans a

nons¢sanyiatione h Furthers thgrraﬁhmopfﬁbmm@mqndnmh@ pefianb émﬂﬁc Thatis,

romz2. t Q t
ap%'eﬁ)mg%;ﬁgﬁe%e aetﬁéﬁp pre edgsa eﬁ%‘g%cggr on g s
~ mu@.ﬂdn | TFeb Ul gardlbe fr@dal whhe coﬁa@bﬁmfom hoventionbl e.
Representative stral ght chal n and branched,

(00P43DTTe spinaady bR AL oo o iephe o RESBRiag genetic
‘disea%esb lt'ti&lt%ﬁé fhsiaés§§’ Bt #%Eeated]% %?wfﬁg&‘ll bgn oﬁip%%ﬂ&se&yﬁ)rmula TorlX

but eny

inchide Gambemaﬁﬂwhmﬂnb diswy,l bloedldahmse,mpﬂlagenZdwﬂxe,r@ldlhetes,
3 hexeny, - 1- hept en - 2- he i, -3 hept enyl ,
inflanpngtary H&»SFE‘SGS n 66‘? Pef""%s %’é €1¥ nonenyl ,
-2-nonenyl, -3-nonenyl, -1-decenyl, -2 decenyl ,

- 3-decenyl and the like. The double bond of an

al kenyl group can be unoonjugated or conjugated to

anct.her DBEENIFEOMNS group. An al kenyl group can be
{oomswﬁéadth%e%ﬂ “Ofenbittteitahsibfsh tehBRA0bn Yefdls @OIRERIIBL 2 mutation

unl ess otherw se specified the term "al kynyl .group”

. thamwsacﬁomammspommmammammm hi c

R R Y T YL

mediAeHRH RESIEE mARNA S Ot P8 Eﬁimdtﬁ%%ﬁnélﬁﬁon termination codon.
~ - carbon-carbon triple bon epresentative strai ght

{003y aAmumddxemam fpe@mt(:@zmtma@qa«yadynsor Tmemnatgee stop codon” refers

| toﬂiacet L&D fa st r%@éflw ac%ftynﬁrﬁp nﬁ:h%t}fuéﬁémno acldshouidbe.

[0032? ﬂ@ﬁée)d'lﬁéfam, 2k rBReB nutatidn M BXYRIht muBtibe ¥iging a codon
' heptynyl, -2-heptynyl; -6- heptynyl, -1- octynyl
001'119&10@6{!35&19 jan anTineqi¢ #y/2 Stop Lod@hynyl , - 2- nonynyl

003 AP o B Y Sot S b Bl G sy o

preﬂdﬁlﬁﬁﬂﬂr:bi&ﬁih@ﬂ afdl/of ABysefalBedibied aRIAGTecay)Sat ur at ed
g al kynyl group can be
[0034] A.s used herein, “mods anon of premature translation termmatxon and/or nonsense-

mediated mRNA decay” refers to the regulation of gene expression by altenng the level.of

nonsense suppression. For exaraple, if it is desirable to increase prodnction of a defective

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



unsubstituted or substituted. [0040] As used herein,
unl ess otherw se specified the term "hal ogen"or "hal 0"
nmeans fluorine, chlorine, bromne, or iodine. 9 WO

w0293 502 PCT/ US2004/ 011106 gp4,ij _ha, QURCTHS2004/011106
wel tk711, uDws omerw se specified the term "al kyl

~prembiufadypiodthangne dbdapt gerfBHranklati&h 8t thielgyhe cashercer, then

é;\l kyl is defthlget%@glsa .above, i ncI g: 8‘@5@2 sgé%ated mRNA decay
enta&?%s 22 o%%ons% §%on@@:‘§el‘jrhﬁ itik h@suib%%mmote the

erein ot herwi se specCified the
dcc'i‘ardamd!moc@/dn 'mBhd with ml;mmylﬁtump codd@Dien peQBlioAsf peaghture

r.ein, unl.ess ot herw se s ci [ term.
Al rptTatoR prdor SR oG g A dBet i sl B tesgulation of
QCH3, - OCH2CH3, - Q(CH2) 2CH3, - O CH2) 3CH3,
m“% %5%1’?1%% _Q(CH2)5CHB, and the |ike. [0044] As used
{00&@ r/es wsed hategrs sheotetna f mtmlt‘éxpemsfammmtide gereow, horse, sheep, pig,

chighn B P R AT e RS B mv%e Kt 4 Hharamat

: sucﬁ:ﬁ!%:ﬁ@n rifabre@h@a( Q‘?, nrofkeyhid Hubabddy) %)referablyahuman
“C(=0 O (CR) 4 “C(20 O (CFR) 5CHB, and the Iik
In cpyiain embéé@ﬁﬂéﬂd therpsbianivia gk mfaniechilst adaloswert or adult. In one

. embd Igfrg%%}?il%szbgeglll get%n V| rt%ng ] ﬁ%{/eebﬁlgqyﬁ 6%%?6%51383395365 anen-

sendt@fi@hfion. Udla@stheptiibsdiheat, $iins bédedetémtnddthfough pre-screening

e e AL QoS e

emtﬂ)? l%%'ﬁ_'% i &q e&ﬁ%&%"{%ﬁ%%@ﬁsgﬁqmﬁms aeruginosa). In

anoﬂﬁf)éﬁbodﬁemsﬁﬂ deBs ef the patitr are dtdiBrinfesedspeci fi ed the
term"ar S a_carbocycli aromati c
[0036] frsaipssir ﬁal oith GicES QHeTHHiST %Pﬁ&ﬁs@&% tertph éu?%twge‘gt BY#0% Broup

subQiteRd B? GHELS féuﬁ&ythore%ruﬁbtﬁué{@ saéﬂ a RAIBORI RLATBeth Y, V!

rong structures I ncl ude conpoun S FlaVI ng one or nore
triﬂudmgxeﬂ:topcu,dmdr@@, smohy,acsmmmoxy, isterocylloany] @ lallanoyl,

ol R SR8 B S SR Bl B S
alky'fir%@rﬁ?ﬂaﬁund aeauégﬂzﬁhmog ammﬁaﬁuimﬁ&@w@wgmhiﬂag o and
bi cyc1 ic ring. Representative aryl groups include

dlsupﬁgngpﬂ annmcomyqvhlo]a HieHmcwhstituents mﬂ@mynno erapriye selected from

atlo A il B oo PR S MM b B3R 400,
alkahGyibmah, hdsaiufed Rlagfifo, GubRINES erafiRasThingth, Uliel, kidyithio,

heteroar " nmeans a carbocyclic aromatic ring

arylﬂ:m:maaaﬂmlthgo feydaalkykiaios Retesopys %ﬂwlkahhwmearﬂthgn@ta@%ﬂthwno,

aﬂ{yﬁs%ﬁgﬁ%la%%ﬁﬁgﬁﬁﬂuﬁfpep{dsaﬂ?@r AR ettty fstuted

sulféneyges) nites, catblokill cartideh A e.ar §ONH, ) Gubstituteld Uﬁm@&nﬂy{l(‘é HMJeONH
co ounds haV|ng one or nore ring structures such as

alky; g5y, COBYH gyallex} or n@ta@@mﬁlmaﬁwa%améwp sulstityedgion the
: mh‘&%}l gélg&&f h‘gmrgﬁcﬁ' fr?rl or aralkyl), alkoxycarbonyl aryl, substituted aryl,
| guanidino and heterocyclo, such as, indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl,

pyridyl, pyrimidyl and the like. Wherein, as noted above, the substituents themselves are
further substituted, such further substituents are selected from the group consisting of
halogen, alkyl, alkoxy, aryl and araikyl. In a particular embodiment, the term substituted
docs not mean cyano. .

f0037] 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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Representative heteroaryls are triazolyl, tetrazolyl,
oxadi azolyl, pyridyl, furyl, benzofuranyl, thiophenyl,
benzothloppeny benzoi soxazol yl , benq0|soth|azolyl

qui nol i nyl ; pyrronI i ndol ylI , oxazolyl
WO RexP0382 ol yI i m dazol yl, benzi m dazol yl , t hPEROEIP04/011106
benzothlazolyl i soxazol yl, pyrazolyl, |soth|azolyl

preR RIS e, d&ﬂﬂdﬂ Mﬁ&:{ﬁhcdmn.ﬁlpxefbmb@ﬂ —nychnbontatdm [ Rr;{iresentatlvc
cinnolin pht hal azi nyl , ol i nyl
 saturgedh sEggh %ﬂ%mlhylﬁ in ~Jaae fgy b P eV SR QU BRSP Y 0-
t
hexy@dggg}gi% G%MSBE C-}i{i %%hﬁéj ﬁdj'tﬁ 6: %&e) aﬁjﬂsgwlude-
isopropl--spe-batyly -tsebsiyk cteﬂﬂmﬂylt hmpbmyinz-meghlyﬂ)u}tﬂ Mlbutyl 2-
- -0-aryl_ gr wher el n_ar [ sdef
metha{lpmiﬁ %np&%%»ee% ARG L o tﬁ?‘ﬁl
meth% ﬁﬁlsl%ﬁetﬂilﬁgxﬁ SiainetbesE 20_4( Bﬁﬁé&hﬁﬁm&tﬁﬁ@'tﬁdﬁl@tﬁyﬁﬁmyl |

‘mans - (al kyl erein alk
2 3~dandhald:r,ekyla2,é «ﬂmfemyamxalb@\‘iedmeﬂwﬂhﬁdyh @,Z—Methnémerﬁylrﬁ,ﬂed

d;mefbépitegccg'ﬁvf ;iyﬁﬁem%ﬁ%ﬁ@htﬁ%w) %%fn% IHOE1, 2-ethylpentyl, 3-

ethylp%? Wém}rmeﬁ}@'ﬂ):ﬂakﬂl@iﬁnﬂlmethjﬂgﬂ@ﬂl @agy /R ethyl-3-
azul e napht and the |ike. h
cthylpertyte Betnsthy A by ingr 2 oWl yicks e A melyL rethylonsl, 2-

B meﬂl%lﬁéunggf% %Fy gln gﬁﬂe g{ﬂgﬁ?%eﬂ{ﬁ&ﬁg né% g{ %, ) diethylhexyl
. and themiké! dAA @Ik goupRhn bé thdubstithed or 6B RYN dUbsaturated alkyl groups

(CH2) 2pYri dyI (CH2) 3pyridyYl, -CH(Pyridyl)?2,
mcludez:elkmlcsmpg @@Eylt &rpla%owwh are diseysp9d @lp%z ol yI |

[0038](% o enﬁeg othegvgg% eir%égtt é gﬁeﬁgﬁ%{i@g@ ?Lﬁééalus a straight

chain oriteandhed ﬁﬂ-cMalgdcbclaﬂaroathangrﬂm 2 1020 eanhbs etoms, more

QSN HT e S
_ carboﬁbc%.‘(ﬁdo_rllzd)ldgfblrl%ﬂ(iﬁ&g Regkgseﬂ}gﬁveejnéﬁﬂ%f 8ndiR 811_'@ Bﬂagel%él%g (gEjEﬁ D¥fkenyls
includ@-vQHR)atlyl, y 1 -buteyl, (TbiRpmyls mamyl 1~penteny1, 2—penteny1 -3-

b Y SO s PR .-

i3 hexlazﬁﬁrle LThe %Bhﬁsﬁ-@p%w\ﬁ—%eﬁ&@ﬁl fii Glerty e-zt 1 -3 ~octenyl, -1-.
cycl oal means a nonoeyclic or polycyc

ponemydi Grmr@aylr, Fhgorsibrl1-dpeegyvk of-Berensh mb@w the ke The .

" aouspl 0 SORPSRIBURINEHL! b BB per gorted
: ‘-grou};E?&@ﬁDdeﬁ?l @bup yal addsybstigiedi pssubsitutede, but are-not . -
limted to, (C3_C2)cycl oal kyl gh{hups i ncl udi ng

100393 wierldioyain, ujass 6GTVIRS sopified famiteyn, “alyay vy mean @

: |
s NP on St ARt Rl 40 i agms, mor
; prefeﬁulgsm 10whetbn atdths besstpieforaili -Coebapdtik, agfdamﬂudhag at lease one
monocyclic ring or bicyclic rin 0053] As used

- [
carbopesaEhoR. tripln hapd. Senessentay %&an@%blta@fahﬁd {Cz-Cyo)alkynyls
I -
R Wil et i
- L-buthayd] Agpéntynyl, -1-hexynyl, -2-hexynyl, -5-hexynyl, -l-hcptynyl -2-heptynyl, -6-
- heptynyl, -1-octynyl, -2-octynyl, -7-octynyl, -1-nonynyl, -2-nonynyl, -8-nonynyl, -1~
| decynyl, -2-decynyl, -9-decynyl, and the like. The triple bond of an alkynyl group can be

unconjugated or conjugated to another unsaturated group. An alkynyl group can be
-unsubstituted or substituted.
{0040} As used herein, unless otherwise specified the term “halogen”or “halo” means

~ flnorine, chlorine, bromine, or iodine.



to 4 multiple bonds, and the ring atons. contain at
| east one heteroatom preferably I to 3 heteroatons,
i ndependently sel ected from nitrogen, oxygen, and
wo fugh/bs1se2 Heterocyclyl ring structures incl ueer/us2004/011106
conmpounds having one or nore ring structures such as

qpq@ﬁ@zmﬁmphvmm,oﬁmﬁﬁidtﬁéfhﬂl& speFHeU tStermr Ak drsatibyyl” hi&@ns -Alkyl-
het er ocycl group i s a nonocyclic ring or bic

003H iOf gSOﬂ@ﬁwé séderein alkal ﬁ&e@n@twb@geq lﬁ@uglas Cﬁu Shdt:CH;,

ol O SR o AT DA

[0042K 8k asad hereloptnlakysiiciviveapydified eertady traptmuyiinnd, “carboxy” mean
t et rahydropyri di nyl, tetrahydroprimdinyl,
-COPE: r ahydr ot hi ophenyl , tetrahydrot hi opyranyl, and the

o0 B8 B! ) PR PR AT RS iy el

whereik{illcfidb defindd-abouGandluding 2009 UaOCHES;, -O(0iE) S -O(CH;):CH,

f l | kyl -0-
-O( 7 eCI}BgT(S@E?SS%QB'? #?oal)/kglxyl srrgzplsned above:
[004&]095 %Ledﬂﬁeraﬁ%legﬁl&méé%saﬁe@m%ﬂ 8L SRREbEARA s -

| oal kyl al kyl oxy"" neans -

C(—-Q)@ @kgl),(vd;mmalwﬁs)deﬁnhé pleive, uy&hidnm BHFEOOCT, YEQDe

crull RRORIS Brnt B L0 i, B3 fom, o0

‘(CHZ)RT d;‘(ﬁﬁ@’ﬂ@liﬂex In QpRefEiraeRbYdimeat) %et Qferd bk BioHyBRRPALR ..,

used herein, unless otherw se specified the térm
the estanisihydealyzsdyo arpathosylioacid i WiflojorigRivolsher ei n al kyl is

004§ f!l ne%'\lﬁﬁgve e{]&cl udi ns%ﬁggf’%ffpﬁt L m‘qt{ﬁ%(ytaﬂcy » means -(alkyl)-O-
(alkyl) whierdz) dadikyy Os(ifedprhddNti anang/] iheplds e findd0da¥¢, idbuding -

used herein unI ess ot herw se s ecified the term

- CH08 »y‘l%prg;[ NIQCEHTAGH ) -(CaR)2NCH ) T (candihyg hike.
‘ {004?911@&5 ﬁéégi @r%ss%%%@@%gﬁ& T'QH?%%M a Q&Bocychc
-aronchii €02 £ 36kining HibkaCHD) 14IGHS; atedis|( @hﬂiﬁ@hﬁms—d‘ﬂ(aﬁbﬂjoﬁychc aryl
group“ax%?a%%?ia%%sqt B SRR BF oA BUS SRRl biving one or more
L 4241 BEMLSERO RBS3 SS
carbdaymct mgidtios sidH(gsHeh 7B Yetralydfdmplihy} and thlbl@lkﬂt Pre&aaily) the aryl
sroud A BYRRICH s oF Dl g Rmresaiioe RO s incsgpensy
toly lﬁﬁlﬂﬂﬁ&%ﬁzh Ghdkdhyl, URIRSE a%@ﬁﬁ%}?&% 'yf éuﬁfjna&) Vﬁxyi €A IEE’arbocychc

- aryl al kyl am n6™ neahs (al kyl) - (ar
aryl @bigy barebeiumubstitaied odeiﬂbsnwe(hbove i ncl ud| ng

= [004'&%L %:%ﬂ%? hean}l{%_i é@%ﬁ?ﬁ?‘%@@n@? )term “heteroaryl” means a

E carbdc%hcqjgnrfaﬁl: ﬁﬁ %Bfﬂaimng A 14 I'iﬁjgei’c&‘lln)a and e rgésztoms contain at
(azul enyl), CH2- (‘pyridi nyl), CH2- (napht hyl ),
least owhqt@rezyom (mbferabllsa 1 tantihethatainks .mdemembﬂﬂy s@e@@bﬂom nitrogen,

oxyEA PO RO RO e AR RSB ORYS Fipspng  more ring

: strucﬁﬁ‘ﬁ'_ %g@/l(h: :ééé%lrogg g ;Eiif bﬁt@i@y@hﬁ’é&pduﬁﬁé Hhw B9 as fused heterocycle momes
Representative heteroaryls are tnazolyl tetrazolyl, oxadiazolyl, pyndyl furyl, ,
‘benzofuranyl, thiophenyl, benzothmphenyl benzoisoxazolyl, benzoisothiazolyl, qmnohnyl
pyrrolyl, indolyl, oxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl, thiazolyl,

- benzothiazolyl, isdxazolyl, pyrazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, cinnolinyl, phthalazinyl, quinazolinyl, benzoquinazolinyl,'acrid,inyl, pyrimidy]l and

oxazolyl. A group can be unsubstitated or substituted. -
10



cycl obutyl, -NHcyclopentyl, -NH cycl ohexyl;
-NH-cycl oheptyl, and the like. [0061] As used herein,
unI ess. otfierwi se specified the term "am noal kyl "
ans -(al kyl)- NH2, wherein alkyl is defined above,
WOPW&W&'@P g - CH2- NH2, - (CH2) 2- NH2, (CH2) 3- NH2PCT/US2004/011106
(CH2) 4- NH2, (CH2)5 NH2 and the like. [0062] As used
,rwﬁmmm%tsﬁq n@rﬁmgnmmﬁwag@s;@p@@ﬂﬁhee@mh aryieymmeans —O—aryl group,

: whereu(l gpﬁyﬁa £ (%?EF{ élfcjv(egr’ n#tylox%&é : eagﬁnlstﬁ%lnﬁlt% or substxtuted

[0049) DdepeateRi, ynRds odlokytke gicoifadded ﬁeﬂﬁthm]lam;zﬁ b (ﬂﬂt}ﬂp(aryl)
NH- OHB, - CHp- NHOHROHB, | [ 0063]
Where@pﬁiymd@qﬂ @@ﬂsﬁne@lzl 5213 not

(Cﬂ%%gﬁggﬁnﬁcﬁﬁ ot )@@%@ ﬂﬁ—‘@ﬁfgﬂyﬁl g_@%lthracenyl

-(CHﬁﬁgorbhﬁ 4(C[®)1?¢F&%?,¥cm)amﬁm he(EH@)naprthl, and the like.
t her apeut| ca effective t"refers to

(0050 fisied Giteith anleSopsiTice Wcﬁ%%‘;‘] (PO B AR epeans (alksD)-
Gletel%gﬂ\/)b%h%&g{ B;égg k Eé«dérB { SRldehiRed4HvE Okﬁcladﬁlge&f%%uhmﬁed to -

50 2 / US2004/ 011106 be€
(CHupgHlh (O miei et ytifd, CHnsdvins oy | Siiazotyl,

- Crlereht, L Rer D ALt P LT ORI i ) iopheny’ -

. (CH,JiReRAkbph&yA an8 PARKNd of the invention neans that
anount of fherapeutic agent al.one, or in conbination

[0051}i Asrused hereirg neleaﬁno@gmsmatecﬁed\tw‘@gn ‘aryidiedpeyitmeans -O-

GRG0 bt dTey R) e PR TR, oo Pt it 00
(CH, PRE9l w-(mzysbﬁemﬁvmhedyn@, -OeCHYptean) s ROqTBR RS A RO-

ampunt that | nproves overall therapy, reduces or
Q-

(CH kuthrarenyy nprErb) Bpoready (2<4ChHpinfesrh 1@-(Chgpigare €L t he
f.icacy of or synergies with anot her

.(CHZi“Eé ggleyél@e%{ent [0065] As used herein, a '

{0052} praphy haeiu, cﬂlebs/omfsfvaeé speeifgdhmtetmr eﬁc&a)ﬂkylﬁ ridang a

. amunt o d.of the.invention.or .other acti )
ionOeHC P HEY iR FAOUPIEA TN FOPEISIE PHPORHBd By dipart pigps and having

no cafb%ﬁ%ﬁﬁﬂ‘iﬁulﬁg I ? gggég{;rlc%daﬂgﬂg&ﬁ n b@unsubstltuted or substitated.

prophylactic noun refer to the
Escamgpins oficydodlkylcgremps molu;ie,émé Ate 1ioh hmliati t@u(gte,g‘s);:yglpalﬂcnbgroups

et SRS RS DABRRS e RS s
cyclid MdHiORSC RBEEP IS Sfcl&ﬂkﬁ IE@oupdda§Q)@S:ﬁs1.1]3f§>f:1tuted or substituted.

prophyl actical ly effective amount may also refer to

Preferahly, themynloalkyh grqmpdy 2 eanoayclisringropbagsclie ribgnef i t i n

f the di
1003 RGP GBI, B oPBubt BB sl brrePeaatmepea
mono@ﬂ!ﬁa(&' @Gly@f/cﬁchﬁng B(Yﬁﬁﬁmﬁg‘ cdBam end Rdro 8diDAItkhs gﬁﬁﬁallyq{avmg 1
conmbi nation with other agents, that provi ‘

to4 npﬂ@wn;}apm ped therréig atoing comrfaingt ispsimnedistespatpmepreferably 1 to 3

‘ sease a
heterGai e ilepgRtPl BoRORAHobH Aofbl ba9Rorl TR Slnf Hieroorglyt ring
struct@fh tludeRinpolBIONSEn OYRE & moﬂ@rrﬁ@wuamt@ sQth BSYABAEEBI-, or
t he prophyl actic_efé&tacy of or synergies w.th another

tncy]_\gmmyum iPselgrpbly, the heterocyclyl group is a monocyclic ring or bicyclic
| ring. Representative heterocycles include, but are not limited to morpholinyl,

pyrroﬁdinonj(l, pyrrolidinyl, piperidinyl, hydanioinyl, valerolactamyl, oxiranyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl, tetrahydroprimidinyl,
tetrahydrothiophenyl, tetraliyydrothiopyranyl, and the like. A heterocyclylring can be
unsubstituted or substituted. '

il



[0066] As used herein, a "therapeutic protocol" refers
to a reginen of timng and dosing of one or nore
t herapeuti c agents. [0067] As used herein,.a

wo 200kl actic protocol'.' refers to a regi meprPilis2004011106
: timng and dosing of one or nore prophylactic agents.

101,!:4@1 g%qglanrl o aﬁgmlgﬁr [ §thGwidk spREGER B terrh PEYASHRS/ 18021 Hans -O-

o8I ng regrnens. [0069]" As used herein,
(cycloalleyl); obichat yodsilicylas defsctiabbve use of nore than one

(0055 2o i, TR GUBeHse § aﬁ%@' He 211G e khagk Rb10%5 means -O-
(alkylg [@&ect twhefdi gcléﬁc&lhﬁd aﬁ@ﬂ gfd dafﬁled ehdvRCinghidhat bat not

érives from a prophylactic or therapeutic
hnutedg& n@-cwhpnjpy]j eOscychbttyle€ibyclopentylc@-eydshexhk -O-cycloheptyl
ease. In certain enbodi nents, a subject is
andﬂﬁol i°ni stered one or nore prophyl actic or. therapeutic

[00563 26 s8d hé&reRARECOMEWILSHREE 3 thAErh TaliRUBBky' IGans -O-
progression or worsening of the disease. [0071] As

(alkyly$Eth, Whewimalkyle dpﬁmdsabowﬁsv@lndm,g, butgot lites iy O-4E-NH, -O-

(e AR TP e Y E a0 el BEIRETT'

© [0057) 95Ulsbd Rérefd, @fletd @herded @e&ﬁkdﬂt&ﬁnﬁf‘aikyhhﬂm&yrh&fﬂsl—NH(alkyl)
or therapeutic 3g(erl1t 13 V\D 2004/ 091502
¥ 15

or NEBYUREDDAV TS abovye, inpluding, byt pefdireisedioNHCH:, -
NHC#II!‘]@@@L" (éa ro Hé’ Nﬁ@wié* | Oraéltl ogCﬁ?)e?‘ﬁgegi{gCH?ééﬂ? N(CHy)z, -

. N(Cﬁﬁmlzm«taﬂ@@@ﬂg%e@(ﬂﬂgﬂcﬂfaéﬂg)t apdte.lilen cer E ﬁ_l n

I ments, SucC erns re omnlm i ng e
[0058% A iised Befe g UBlEsS TseoeETie S PR e YFAgHp R - Ny,
Wherf?ﬂ gng tSderaba Qb xRNy, bgg.g@ﬁ IRARRIS - Rﬁ&ﬁﬂen?[) _NH(tolyl), -

peuti-c agents to ect wth h a’di seasé.

NH(abMﬁyl%\lstﬂﬂdoﬂ&Bylé,l —:ﬂH(iﬂtbnyh{—NH(BhdﬁMﬂ); gﬂﬁf{[@ﬂidwyl) -
accept abl.e salts" refer to salts prepare rom
NH(“&PH%@@@G@% 9y acceptabl e non-toxic acids or bases

| [oos%ﬂg 448 Rkl Gﬁﬁé’é%tﬁeﬁﬁééjs%e@iﬁ@d #RAGAR “ARhIBFSBRIOC ndding SNH-
bases. Suitabl e pharrmaceutically acceptabl e base

(alkylxdaiiyt)i whersad alkyl apdraryl aee definsd aheve inaiding rH <l ,-(phenyl), -NH-

o LB R B N Sl AP R v

(aznlFRHN DT LORL, - aﬁ@u)u ONH SOR-HBpBIbeH1)7 1N - (Q;‘I.E-Izjat(gnénﬂ) and the like.
sal'ts made fromlysine, NN -dibenzyl etwﬁ(lJ enedi am ne,
{00603 Hisorsep hereh, nelesmtbﬁmﬁ@ spegiified HierfsTrantyréoalkylamino™ means -NH-

edi.anj
-(oyclcatllgﬁiaw re%aﬁ%%@qgﬁ%ﬁll o;? %’gt aw]c?:éllgékgnc u g, ?%)d%ﬁ ar e
cyclob@l, LNRLdyREbpeftyl, -NeT-gaslbleex ndNHL@amlﬁpm,uada tisaililbe. as
acetic, alginic, anthrani benzenesul f oni c,
[0061ﬂ> dvizised he:@ahpnl@s%@h@mwpe@iﬁ@d ithe temn hammeglkybingans -(akkyl)-
e, ST TRt B 200, G URRR) G i

(CHJ&MQ%@IQM-NH;I&:&@%&HW c, lactic, maleic, mal i c
met hanesul fonic,  _mucic, nitric,

[0062} et Bérein, uplasgihervete specified disrformall shaiphoRicd” ineans -

(alkyﬁ ‘Nﬂ[@ﬂﬂ) or Ea]fll@ﬁf N‘Ealkyl)(alkyl) wherein each “alkyl” is independently an

alkyl group defined above, mcludmg -CH,-NH-CHj, -CH;-NHCH,CHs,

[0063] -CH,-NH(CH,),CH;, ~CH;-NFH(CH,)sCHs, -CHy-NH(CH,)4CHs, -CHy-

* NH(CHy)sCHa, -(CHz)2-NH-CHj, -CHp-N(CHs)z, -CHz-N(CHCHs)z, -CHo-
N((CHz):CHz)a, -CHy-N(CH;3)(CH,CHs), (Cﬂz)z-N(CHs)z, and the like.

- [0064] As used herein, a “therapeutxcally effective amount’ " refers to that amount of the

compound of the invention or other active ingredient sufficient to provide a j;herapeuuc
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|

succinic, sulfanilic, sulfuric, tartaric acid, and

p-tol uenesul fonic acid. Specific non-toxic acids

i ncl ude hydrochl oric, hydrobronic, phogphoric,

sul furic, and nmethanesul fonic acids. Exanples of
WOIHHEO1I02 salts thus include hydrochl ori de an@CRESH040EL106

salts. Oher exanples of salts are well known in the
pefieHiTgd Y ol Hilgagemgtioof the dibbase v treddldstel mBenge spmptoms

18t h _ed. Mack BRubl.i shi Easton RA.(1990). 74
assoctilbd wBff the AURTRa i e QB R R B RS Bpliy Mipietbect to o
compcRnlof B aion TRAMS it afBlihi\GEithatEhedtic ag&RARAY/T ih Bahbination

can hydrolyze, oxidize, or otherwi'se react under

with pthsr Gigrames, thes proivides ashqrapeutiv berefiin the ieatpagnt ppmanagement of
. i ol _ _
i . 1 oo R BB SHALY e TFRANGS, BLtom

can eNBdmbhd¥ dnethdudt fHeeimptatds\@sratitierapi iradinks desroitfs sfunptoms or
r}'pound of the invention that include biohydrolyzable

conpgo _ _ g
causqriteliseass, on erhanges e BiEppeBRS Siiispey ofifr guacrgies with another

. '.&Ey 0l yzabl e esters, biohydrolyzable carbamates,
'themE!l%o y%eg*

‘yzabl e carbonates, biohydrolyzabl e ureides,
[0065InAs hiatiydeio) y Zabpleylpitiosibheffertiva naloagtlesferso dfi naloingt, of a

o rodrugs .of conpounds w th carboxyl functional. groups .
- -comrgﬂuegﬂ% ghe IpyeEonor wﬁ:rer acliveuETgstient Ruricien dq m@ %&e&fg"enﬂona

recurfdifee GREMAY bAIE dBRhER! Efo?hﬂ‘a&ifc_%ﬁ& SRbb el REITRE map Yefer to the

esteritying any of the carboxylic acid noieties

amoymt eslivicnd o pricwent muitiglghisease @ribel resywencror spyepi ofitheylidsase or the

* occulpR R e R fRril SRAnEE AR AR Soosh B pgeed tothe

disea@:s%\gf l%rlﬁﬁ&a effédiR8 alnduds mAPLIBO AT the 2R6knt tHAE pRYIdes a
14 WO 2004/ 091502 PCT/ US20041011106 rang we~a X X .
proplydeaticrboppfit inthe preyention of ghie disease. Heriler. 2 Bophidadically gfective

' Pybl i shers o 7 .
amoh B SRR AR S gRMBROE ohoaly ikt o e i
combif Mt biteabteRithatprovides Bippdphgisetiy badvfie iedic@kevention of the
"bi ghydr ol yzab] e car bamat e, " " bi ohydr ol

bl .
_ diseag%rgﬁga]pézpnneoquaﬁww pga g@l@p@g@d-of)’éﬁ‘ea invgx_lﬁon, the term can

enc@fh;g' ROl Bk E%‘E‘E?%Om}ﬁpdgmg?ﬂ%ﬂgé%ﬁg%eg%ﬁé fophylactic

carbamat'e, car urel
efficacgdec sinvepips with aaothenophyiadtivatgenti. t her: 1) does not

.nterfere with_.the biological activity . of the co und, .
m“@u‘%“ vsid hegrihet 't %ﬂe‘{t‘ﬁzﬂ g l Fig to 33%;%%‘?%8 Bﬁé“gngl% ‘{]c’smg“f

one RHRRE ktdrSoulif a¥énf®, such as uptake, duration of
action, or onsét of action; or 2) is biologically

[006TInAs usedereprin, 4 ropinietic gdotbeoll refers toa rdginbi of byingdndydosing
¢ active coﬂgggynﬁ, Exanpl es of bi ohydrol yzabl e esters
ol one QT I Pr AN | imited to, |ower alkyl esters,

(0068} K WSYPRALRXY “?ﬂd%?’, in8lulid daaﬁlg sedfeshli Mosias k&isens.
and e | €

choline esters. 'Exanples of biohydrol yza _ .
[006Y i slused herdindén coynbinatien’refers forthe vsk efoporedhver ongiptgphylactic
ino acid am des, al koxyacyl am des, and

' .d/a'des. A -am
. an 05@??%%%@5? I'car bonyl am des. Exanpl es of |
:[mmpi &@M%Q%eg&ﬁ,lhh@ GG bgﬁﬁig%% HR&lagHR? R tmahfhelRht” refer to the

imted ower al kyl am nes, sSubstituted -

‘benelgeinafEmtdhainswbisct derives feewl aiprophyldeiingrihmppentiongent, Which does

not rerélel t§h g%&rcel of thY gisgaeste.e FPSH R et:rhgodiments, a subject is administered one or
more prophylactic or therapeutic agents to “manage” a disease so as to prevent the
progression or worsening of the disease.

[0071] Asused herein,-the terms “prevent”, “ preventing” and “prevention” refer to the

prevention of the onset récurrence, spread or of the disease in a subject resulting from the -

administration of a prophylactic or therapeutic agent.
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am nes, and pol yether am nes. [0076] As used herein
and unl ess otherwi se indicated, the term"optically
pure" or "stereonerically pure"” neans a the

wo sthEhHedsoner of a.conpound is substantial |y pfi@s20b4/011106
the other stereoisonmers of that conpound. For

| e . neri cal l > » i icati
cor B eS8, o TR B i

or amPRRASHT 6f BB aARkARE by@ptoiessaimmbuiitl theAlisease. In certain
stereonerical ly pure conpound havi ng two chi rf% g
embodigreniss SudhitFImysfer éuBERAHEING MeysPRA QT Sforispg ot the discase
di a5t eLeOnRL.S: 0l hi MOHEA th utic agents to a
Iesuit’s“lggfo grliThEGI‘I C%s&&%@}%ﬁ%@ﬂ%@%ﬁgﬁ?&%“ ses %r? Rater ot han
subjedtaut s %dseavei ght of one stereoi somer of the

I AT A T
from glirga?a?l%%uu{cgn%g% 2 alﬁgxg%tmﬁc‘ﬁ’@i'dg bt b&ks RRRdELSh6Qa8RMERIds and

e Co ess than about 10% by wei ght of
basestahé oftahizractsemd basssminitablé phiteaceriselinagcepizble hase addition salts

' preferably greater . than about, 95% b i f . _
 for S pamBRRRR BRSO EOBo TR o et S Gusa B gate

T 5[‘1‘@!1' e f Ofs iR eim ShEF RSSO Ptassiah, sofRint 8NP LImd dr organic

made%o nost %{;},ec%agc!r??gi y - g?’ea?glel? than abclaut 97% by wei ght

salts whdoofiemdysine of. Nodiensyletylenedapmenehlaiogrqcads. ¢hpdine,

.. . about. 39 i ght of .t he VA A [N
e T Sl e R RSP T sl S
* non-thAgh&iat aRindeNGuttagy Mot 1RAIREH tb OifBrdatial anyl opgiines’ acideesueh as acelic,
_ stereoneri ca_ﬂ |y pure compasition of a conpoun havﬁngi _
alginionmtiotanitig) bepaeesulionip,drpegic) RUPRSTFFHONE AECeHIEPRPHIC

there .is.a.diser y | fleSdicS LRdEhdr e
formiy ey AR UL ARORE o BEE B Ar iR RiEIoT 04 |
hydrobkdhie} bydodlSori® idethiamic placking nnivie madicymanddlie, adthanppufonic,

- if the stereochem stry of a.str ucthur.e or _a porti o of .
- mruciey HéfFiE. RATRAES TABLORSPIC, RAPARCSHCARPORPLOFIG, PrEBIORf, Salicyhic, steanc,

succ%\%,ﬁsﬁ&%?ﬂf&&gﬁﬁgyﬁf?ﬁg gcrllél%rﬁﬂi phohfedultict#id| Specific non-toxic

: aasriea e’'structure or portion of =
 acidstif@uds iydedohiid, Bydrobivenit pheshoeiceshl fisic, adonetbasespignic acids.

mranie sl ST Sk Tob SRR Flranetes

- IS w LGB RNEORRASSE Renidetdn 9 FHRRZ S RSIMiIces, 18th ed.,
Ofsalg%rgwgg\in%gﬁggg of fornr%ea i g16I‘-2Z N'"ORS N R4 Rs O
MackORBlishingBastacRA (1999 y acceptabl e salts, hydrates,

o715 b 55 B BBy B B B SR

derivilive M E£SnQound that can hydrolyze, oxidize, or otherwise react under biological

conditions (i vitro or irn vivo) to provide an active compound, particularly a compound of

" the invention. Examples of prodrugs include, but are not limited to, derivatives and
metabolites of a compound of the invention fhiat include biohydrolyzable moieties such as
‘biohydrolyzable amides, biohydrolyzable esters, biohydrolyzable carbamates,
biohydrolyzable carbonates, biohydrolyzable ureides, and biohydrolyzable phosphate

: analogueé. Preferably, prodrugs of compounds with carboxyl functional groups are the
lower alkyl esters of the carboxylic acid. The carboxylate esters are conveniently formed
by esterifying any of the carboxylic acid moieties present on the molecule. Prodrugs can
typically be prepared using weli-known methiods, such as those described by Burger s

" Medicinal Chemz"stry and Drug Discovery 6th ed. (Donald J. Abraham ed., 2001, Wiley)
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stereoi soners, thereof wherein: [00801 Z is

substituted or unsubstituted aryl, substituted or

unsubstitufed heteroaryl, substituted or

unsubsti tut'ed cycl oal kyl, substituted or unsubstituted
WO 00091505 ubst i t ut ed or unsubstitued al kenyl , PCT/US2004/011106

substituted or unsubstituted heterocycle, substituted .
rang evgneubsyitapedrar yragkil. Bundgeiq e 1985, Hgayepsbfcademic

bstituted or unsubstituted al kyl, substituted or

Pddﬁﬁ (%?HQUted .cycl oal kyl, substituted or

- [0078]Rhséd het&mtimaehhﬁarss) smefvmé Hflicatedihs termm“bnbhgdrolyzable amide,”
) unsubstituted ary substituted qr ﬁ %qo éfét%g? ”
biohydrolvgallg Fict | @@mwyz@%c@aram iRy bIhsponate,

‘ de, ester, carbamate,
‘bml %ég%n e(nl%z§ (@gh su%gt I Put e ar?ﬂxﬁgxaub& ?St erf od ama‘e
carbahdw,lqreidaldmhotplh&d recspeuinwslgrbsﬁa ¢oupeand thed gither: 1) does not

bst, o} d al bst
A R A E e R A ST
adv: %@5&%8{3 !:é‘i/z' vives WA dstuptaRe, RiratidhbTUREEA, o RSkt A ¥étion; or 2)

t1tut unsubstituted heteroaryl, al | coxy,
is bialogicalty mabtfveebw’.as meytﬁd inndvaigdhe biokgicabigretivampmpound.

Exuigplen op royomeavls eo e hubie natimld ) fomd S doters,

alkoRYRFlox ?%@EE My S IREI0 talidyE ektark kankl cholineéstdrs UERSnples of

unsubsti t ut ed al kenyl , substltuted or unsubstituted

\ brohaﬂlrod:mble amidessinglude.dut ave noglimited 9, darres @ ley apiggsk gamino acid

eakrbiftdasgies AR b S LTRSS S ameiros”

 bioky ﬂrBWabletcaﬁ}a&dﬁbsl ihiélude, batire ot Biivedid, ldwmlaﬁqﬂmﬁmbutsebistltuted
eteroaryl, al koxy, aryloxy, heteroary )Ggqxgn haI o
ethylsnedimpinesuipoayds, hydroxyalkaminesdisferpq hsteroarbmatic

»amdegOﬁl%] Q!ve“ﬂhe?'?mﬁhé Lrnat i ve enbodi ment, the invention
a

ses a conpound of Fornmula | wherein when R,
: [007%]2 ,Asﬁﬁed Réeincnd URE:sa bﬁmhyﬂc ngimted Zthe semofoptieally pyre” or

steéo%@glgqﬂgré}% lh%lwljs ae Fcr%%g@g@n %% %E‘gﬁ]@/‘@fi&ﬁ Flg%ftantlally free of ﬁm
othef E‘Qﬂeg*sﬂﬁﬂfﬁ ofithf doppRakd. OFozeé%ﬁg[é? §i@RothcFRAPPHNE c@fnpound

wherein R is 1Inapreferre
havmgbmj thisn centeheill hwsmstauhalbrﬁc@nféb@qmoalt@ epepvgrer of the

compotih & pspropiricanBtechrRoT BB oAl Rerferd SRl Be

substdRViSIN §88 oﬁmemﬁﬁﬁnérs%f‘lh@é@ﬁbcﬁﬁ@ ﬁ t@ﬁi&ép:it@reaﬁlbﬂcaﬂy pure
conpounds_of the fornula I1: RIyl/ | ~~:
comPm@d comprises greater than about 80% by welght of one steremsomer of the |

| compound and less than about 20% by weight of other steremsomers of the compound
more preferably greater than about 9G% by weight of one steremsomer of the compound
| and less than about 10% by weight of the other stereoisomers of the compound even more
-preferably greater than about 95% by weight of one stereoisomer of the compotmd and less
-than about 5 % by we1ght of the other stereoisomers of the compound, and most preferably
greater than about 97% by weight of one stereoisomer of the compound and less than about
3% by weight of the other stereoisomers of the compound. | ‘
- f0077] As used herein and unless otherwise indicated, the term “enantiomerically pure”
means a-stereomerically pure cbmposiﬁon of a.cqrﬁpound 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 Welght In addmon,
if the stereochemistry of a structure or a portlon of a structure is not indicated with, for
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or pharmaceutically acceptable salts, hydrates,
clathrates, or stereoisoners thereof Z is substituted
or unsubstituted aryl, substituted or unsubstituted

wo bplyes@er yl, substituted or unsubstituted cygrdpasiowioiiros
substituted or unsubstitut ed al kyl, substituted or

TBE b m§dg@é 1S t
Lok et e?%cd;cl e, “ m%st I'tut Bﬁlrstﬁ SO?IE}% ut egaﬁgirsy}ggggwmmmd a8
encompabsﬁguﬂlshgrdms@aers@lfzthal ogen. [00891 In one enbodi nent

Ris the halogen, fluorine. In a preferred enbodi nent,

Ris hydrogen. [0090] In a preferred enbodi nent; the

[ mEMﬂEmDE&MﬂH@M(@WNTmMI al or 11

vvherel n Zis p-Tolyl; (4-Chloronethyl-phenyl);

l o s B - Ek phenyl ) ;
gh @M@ﬁi’%ﬁéﬁ (1]\ henyl ) ;
Benzo[ 1, 3] di oxol - . (4-Ethyl - phenyl); o-Tolyl;
(2- Chl or o- phenyl ) (3 Met hyl -t hi ophen-2-yl);
'[0075?61'1%9{1@]311&&9&1&@3@&%& 1,2 BoxAdi401cbRBSIB LN compounds of formula Tz
4-tert Butyl - phenyl) (2 Met hoxy- phenyl ) ;
(2, Di fl uoro-phenyl); Thiophen- 2-y1;
(2, 4-Di fl uoro-phenyl ) ; rE3- ChI oK o=
(4-Trifluoronethyl - '
( 3- Met hoxy- pheayl)
(2, Di net hyl - f uran
(3-Di net hyl am no pN

nyl); mTolyl;
o- phenyl ) ;
- phenyl )

:ph' enyl 9pB' ei  YK[ 44%2; IdK al yl; mTolyl;
_ (2 Trifl uoromeghyl -p )' Chloro- pyr|d|n3yl)
- (3,Bis-tifluoronethyl - henyl) Furan-2-yl;
(4-N tro-phenyl); , Di met hoxy- phenyl )
(-3-Trifl uoromet hoxy- pte I% Napht hal en-1 -yl ; .
Oycl ohexyl ; Pyridi ® 3-yi ;O®Yridin-4-yl; Cyclopentyl:
Cycl opropyl (4- Pentyl oxy-phenyl); (3,4, Trintethoxy-
phenyl )or p(lérrrla%@@ﬁ’dal’lhf'aﬁé’@%ﬂlé salt@’fﬁ}d?rhég }ﬂathrates prodrugs,
o (1- Acetyl-pi peridin-4-yl'); |soxazol-yl;.[2- Chl or o-
‘ polyn@orphtu @teoang@@w$, yugheding bnmgxgmza; |dga4teyd0}nem$, racemates or mixtures of

1h [.)-nmethyl -i soxazol -4-yl]; nore
ste gg?lﬁgfeﬂ% - Fl.uor o- phenyl 2 nore preferably Z
[008 émulmw?%% Ft}tut ed iy, sopauted s pasubstitited heeroaryl,

" substi ecll: bHRRp Ry %cloglﬂgp Lhnskifudy &Hﬁl%g}gén?utg%'?%ﬂ, E‘El{w’s%mted or

Invention en des a conpoun

unsuljstxtlmﬁ eflenyl, Hibisttuveat oﬁurmubdmutahhﬂyﬂocydlé) QuBdtihed foe nnedstituted
: a]ﬁc lg}pounds of the invention include, but are not
aryl mted to,

005255 ok sirkeRd) O haaphe il EREALE BBl it

o “cycloelityl substititet or unsubstltuted heterocycloalkyl, substituted or unsubstifuted aryl,
Substlﬁl%t%(? eé lggcgsl;tl%t%d F% odzalrg,l; ﬁgﬁ%&g&)@{;@ ;f)]r ?J;(yalgjiloﬁ &loiyzaglle \,]‘?:,I‘Ok{l%,

' afb

o8 R F Soc. ot ey Fo8 subpiytg ogugpuginted alo

_ substxhnted ecumipbstituted alkenyl, substituted or unsubstituted a,‘:kynyl subsntuted or
unsubgg (cAﬁrcivbahq )%bsptpt&tgg c& uleu’bgtu“ﬁ %%r&%rg 0a lsllbsbu%qtze
unsubshmted aryl, substituted or unsubshmted heteroaryl, alkoxy, aryloxy, heteroaryloxy,

‘halogen, CFs, OCF3, OCHE,, CN, COOH, COGR’, SO;R”, NO;, NH,, or NR )s;

[0083] each occurrence of R is independently hydrogen, substituted or unsubstituted alkyl,

* substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl; substitnied or
unsubstituted cycloatkyl, substituted or unsubstituted heterocycloalkyl, substitated or
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3-(5-Benzo[ 1, 3] di oxol -5-yl -[ 1, 2, 4] oxadi azol - 3-yl ) - benz
oic acid; 3-[5-(4-Ethyl-phenyl)-]
-1, 2, 4] oxadifazol - 3-y1] -benzoic acid; 3f(5-0-Tolyl-]
|, 2, 4] oxadi‘azol - 3-yl ) - benzoi ¢ aci d;

WO 20489(582 Chl or o- phenyl ) -[ i, 2, 4] oxadi azol - 3- yPCT/VSRWaMTI106

. aci d;

fmu&tﬁ@wﬂaaﬁmwma@m@ nhﬁfmsamydd)hekeloa&yﬂhnmmu aagloky; hetehrdarbloxy,

enzoi ¢ ‘aci d;  3-(5-Beni o[ b] t hi ophen-2-yl -

halogenpr £fsxatst azol - 3-yl ) - benzoi ¢ aci d:

[09343 &%a(n%n@ggloﬁgmqqgnyl )-[ 1,2, 4] oxadi azol - 3-yl ] - benzoi ¢

{0085 Ilfaﬂ(a&teﬁeﬂve Brlbylinping i Jnvidtiad, ehcompeisezotomBpopinl-df Fozmula I
ojc acid :

| Whergn[vshf(“ﬂlli\/& h’@)@yR pﬁ@n§‘| are pydwea, Zisdeb iy 2 qerbey afyl 3-(4-
pynd@[lg" pyl0n 3-{4-piperd d“‘?{%nyu [1,2, 4] oxadi azol - 3-y! | - benz

[OOS@I In mlefb;rred embodiment, the invention encompasses a compound of Formula X
]g ophen-2-yl -[1, 2, 4] oxadi azol - 3-yl ) - benzoi c
Whefs*& ‘ -{5-(2, 4-Di f | uoro- phenyl ) - [ |
[008’? T fﬂﬂfé@d%odﬁnéﬂq the Qﬂ%ﬁh@n &¥doflipasses a compound of Formula I
3- Chl or o- phen 1, 2, 4] oxadi azol - 3-yl ] -benzoic
wherwm] is agy bhyvméyzph grqumothpoﬂaamﬁazm 3-yl)-benzoic

10088 sl epbogtng iSRS PSS e e acid
compoR8dZ §f the Isinstila I3- [ 5- (4- Fl uor o- phenyl) - |
1, 2, 4] oxadi azol - 3-yl J: benzoi ¢ aci d;

3-[5-(3-Met hoxy-phenyl)-[1,2,4]0 adi azol - 3- y1] - benzoi c
acid; 18 WD 20041091502 PCT/MSZ’é 011106
, 1.3-p5=Yneny1l-11; z; 4JO Ndi azf]l - 3-y{) - benzoi ¢ aci d;
3 [5-(2, 6- D'fluoréip enyl) -1 é;%%aaﬁézol 3-yl]-benz
0|c aci d; N '
3-[5-(2, 5-Di net hy uran{3-yl)-[1, 2, 4] oxadi azol - 3-y1] -
benzoi ¢ aci d;
. 3-[5-(4-Pyrrol - [)-[1, 2, 4] oxadi azol - 3-yl ] - ben
zoi ¢ acid;  3-[5-(3-®nethylanino- phenyl) [1, 2;
‘4]’ oxadi azol - 3- yI] benzoi c aci d;
3- (5- Bi phenyl - yI-[ , 2, 4]oxad|azol 3-yl)-benzoic
~agid;,
3-[5-(4-Di nethyléﬁ1no ph@HyI) [1, 2, 4] oxadi azol -3-yl]-b
enzoi c acid;

3- (5- Bevﬂrﬂiaﬁnﬁwpoa&wcamblssgm hydrates,| odatbrdies 2a stegegiggmers

theregP qé?%{%ﬁ%ll% Qﬂungu@s‘%}urpﬁ%ﬁqgl B{’%H‘tﬁd or tmsubstituted heteroaryl,

. subst?tu{eé "oy dndd sﬁhﬂ!&f @Eﬂaﬁéﬁl -oBSiyleld ok ﬁnﬁ)bstituted a]kyl substituted or

oxadlazol 3-yl |"-benZoic acid; 3-[5-(6-Chloro
unmﬂmynmmﬁaﬂmmy%kmh@uhnzd¢¢ummnbsuumﬂdhakquydhesuhNM®hxkﬂrdﬁmub8Uhﬂﬁd

arylaﬁc %%5 Bﬁqéergl?;hgl%rggget hyl - phenyl ) -[ 1, 2, 4] oxadi azol
| [00856 TR epmhediment R 15 the higlogend flaonne. I nrefsurs smbodigent, R is
‘ hydroa% 5 (4-Nitro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c

1009@- I[n5r ﬁr%feﬂre@l eiftiolvatthe EtWehﬁ{in eboflpaxadh agmboddydfIFdemla I or
jH thegélg Zis IpEi'I‘oiyl (4-Chloromethyl-phenyl); (2-Chloro-pyridin-3-yl); (2-Fluoro-

- phenyl); (3,4-Difluore-phenyl); (4-Methoxy-phenyl); Benzo[l,B]dmxol—yl_,. (4-Ethyl-
phenyl); o-Tolyl; (2-Chloro-phenyl); (3-Methyl-thiophen-2-yl); Benzo[bJthiophen-2-vy1; (3-

- Fluoro-phenyl); (4-tert-Butyl-phenyl); (2-Methoxy-phenyl); (2,Difluoro-phenyl); Thiophen-
2-y1; (2,4-Difluoro-phenyl); (3-Chloro-phenyl); m-Tolyl; (&T;iﬂuoromethyl—phenyl); -
Fluoro-phenyl); (3-Methoxy-phenyl); Phenyl; (2,6-Difluoro-phenyl); (Z,Dinzethykfuran—:’»—- y

v1); (4-Pyrrol-1-yi-phenyl); (3~Dhnethylamino—pheny1);, Biphenyl-4-yl; (4‘-Dimethy1an:iino-_. o
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3-[5-(3-Trifluoromethoxy-phenyl)-[1, 2, 4] oxadi azol - 3-yl
] - benzoi ¢ acid;
3- (5- Napht hal en- 1-yl -[ 1, 2, 4] oxadi azol - 3-yl ) - benzoi c

WOi@i@iﬂ'ﬂf" (5- Oycl ohexyl -[ 1, 2, 4] oxadi azol - 3- Y1 L -heRzal 1106

di n-3-y1-[1, 2, 4] oxadj azol - 3-
Bl B Aoy T oyl o faprorsipl PR Coro:

pyidEat: GBS g AR A Aao A uRBIE s ¢

_Dlmétﬁtb)d/;-phenyl) (3 -Trifluoromethoxy-phenyl); Naphthalen—l yl Cyclohexyl Pyridin-

3 yiP i Ay S YreBt Grol nr%@bh%i};ﬁr%ﬁé}?@iﬁ 0; 3 A RS-
phen (éé\géﬂﬁﬁg O%}?é{%)] ngﬂéﬁﬁ 5 ?%‘c -pi gg?gz%—yl)glsoxa_.ol-yl [2-Chloro-

bénzoi
6- ﬂucroapiiedyl)—methyl-1soxuol—4 —yl] or [2-Ch10ro~phenyl)—methyl—xsoxazok —yl] more

Prefesat{lzsﬁéaﬁ lf?tr@lﬁ %éf.‘l) iR Xafﬁ{@?bﬁﬁié @r?ﬁs?ben EV%H T?{?

B
prefe?ﬁ? qug{(g ol - ghen[yl)[l 2, 4] oxadi azol - 3-yl ) - benzoi c

[009]3]c]inch, specific embodunent the invention encompasses a compound of Formula I or
| uor o- phenyl ) - 5- net hyl - i soxazol - 4

Chl
_IIwhe§ Tz%‘in or‘%é%{ 3-yl}- benzoic aci d;

. [009% ﬁx%fe&éarébﬁ@)éhmﬂslof&héh@%mbnaﬁaudé ik JrebODBBIiRd 88 d;
‘ 5-tert-Butyl-[1, 2, 4] oxadi azol - 3-yl ) - benzoi ¢ aci d

—gﬁBElhglyll {,ﬂ-ﬂ]%xﬁ&@ﬂ—@' AF-Bnzdic aid;- benzoi ¢ aci d;

ropen 2, 4] oxadi azol - 3-yI') - benzoi c aC|d 19

o V\B 290140&9)15%&9@?1&@?)6{0@,4]@&@&01— ~yl]-benzoic acid;
o> Bt hChlogs partine e o Bheibiepl Tethyfirsye i | Pee
1 3?- g§ Eenzy F@?H&nfﬁ E’l ) 4@5&%&—3%@]—@61}2010 acid;

Xadi a zol benzoi ¢ acid:

3 1 -5~ @Mﬂﬁyowemﬂwl)ﬂI,B,fﬂwmﬁzahﬁaﬂdbenzow aridyenzoi ¢
acC
S Moyt P Al xesingpb A BRI 8RR - benzoi ¢

ac%g&Benzo[l 3]dioxol-5-y1- 51 2 4loxadiazol-3- I)-benzoic acid;
(4-Fluof o- benzyl [1 4] oxadi azol - 3-yl ] -benzoic

ac3-{i§-(4-Ethyl-phenyl)-{1,2 4}0xad13201-3 -y1]~benz()1c acid;

.Ségﬁémrfﬁtﬁxa 1azc}ir§9y15]¥et}zo czicld .A] oxadi azol -3-yl]-b
3- l-3-yl]-b
SRS B ol g anasiago 511
1, 22-[ﬁ»{&}k@lﬂﬂ}dﬂhiopﬁelyu)ylbﬁn&@]oxachaqm-yl] -benzoic acid;

7 %Zﬁ EBDZMT.{) Kenk-a - .%-H,&,Zlﬁoxaéla% g(aﬂlbaerzlgclnc gmﬁ' ] -benzoi
B (REROR PP RATbadol s2y1fbeiead ae! -3- Y11 - benz

a

bIC - (@teﬂ-Bngﬂ)—pﬁenyd}hul Aedigtdl-3-91]-Deadodx aeldaz ol - 3=y 1]
PRGNkt ety ) 2 gracineAl 35 HSEpic8HE oxadi azol -

o b4 PERF Ao Shy)[1,2,4)oxadiazol-3-y1]-benzoic acid;

* 3-(5-Thiophen-2-yl-{1,2,4]oxadiazol-3-yl)-benzoic acid;
3_{5-(2,4~Diﬂuom;phenyl)—[1,2-,4]oxadiazol—3—y1] -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)-{1,2,4Joxadiazol-3-yl]-benzoic acid;
3—[5—(4—]%‘ luoro-phenyl)-[1,2,4Joxadiazol-3-yl}-benzoic acid,;
3-[5-(3-Methoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid;

3
ol
3-
3-
3-
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3-[5-(2,2-D fluoro-benzo[ 1, 3] di oxol -5-yl)-[
1, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d;
4-FIuoro-3§[5-(4-f|uoro-phenyl)-[1,2,4Y0xadiazoI-3-yI]
- benzoi ¢ aci d; -

WO 203/09tH0d- 5- [ 5- (4-f | uor o- phenyl ) -[ 1, 2, 4] oxadi ReoiUs3N0yH0]1106
- benzoi ¢ aci d;

Sl e PGkt SRRl abily, 2 41 oxadi azol -3-v1]
345546 B Zteh Y9I 26 Mlabo L 3-8 gz ol - 3- Y11 -

benzoi ¢ aci

3-355 (Z%S-E)lmﬂqﬂmqahéﬁxlb{m oxaflinzol AyHbetreie 6bd3- y| | - b

”% 4 ?%?w%yapsewm gy DsRRIE y1 1 -1, 2
gﬂ‘-?ﬂlﬁfi ﬁh —p’ﬁ@rﬁiﬁ[l‘b 4RgAdazol-3 o?d] benzoxc acid;

oxadi az -benzoi c
ac3-(i§ Blphenyl—él—yl-[l 2 4]oxadlazol~3—y1)-benzo1c acid;

ST I S e

2, ﬁgﬁB@ﬁ%@? Q|5]§mﬂhdzop§ryp i, g  ARSagiag B hyl)-1Rabet amd

4- FI"uor 0- phenyl ) 2, 4] oxadi azol’-3-yl] - - met hox
y- béﬁmxa"ll‘clyhizl 2,4]oxad1azol- 3 y1)-benzoic acid;

AR R RPN ke £ AR G !
3-4.ps- (@cﬁiow{a%mnm?nm 2 aroR3 Al Pradiorzeld 3- yI | - be

nzol c acid

- 3-3-B5-(%5-Bjs-triflucaomethylphopyhi[di2etlaxadiszol-B,vi]- hinaeidicid ol

-3:. -b ' id .. Y

3 8 For SO P IRl PRSI 1, 2, 4] oxad azol -
3-y{3-(hRRERhReiR®-[,2,4]oxadiazol-3 -yl]zbenzow acid; :
35[253 4,5, 6- trahydro 2H [ Pyrldl nyI 5 -yl)- ['

T Rimgthoky phengl)- B]e'lhﬁfbﬁh'@dlaaﬂr&j “benzoic acid;

Eﬁ(é iSRS BT E N okl R AR i

N@fﬂﬂﬂﬁl@ﬁql- A1), 4}&@@1@@1 8-yirbshzORS dtyd;, ester;
:1'65 2- Fl uor o- pheny g [1,2, 4] oxadi azol - 3- yl]- benzoi ¢

m@hm&&léﬁﬂ% k3 yl)ﬂ@nzommdzoom 091502

Pﬁrg‘?ﬁ%ﬁ ?1'11 [Jlogg%y‘?l?zﬁlf SQ) H(]’:%z)%cda calt(%ol 3-yl]-benzoic
| ‘a@-g-ﬁyﬁcﬁn 1%1@4]@&&11&%)1 3-y})-blzofsddid;;

2- Fl uoro- phenyl )-[1,2, 4 oxadlazol 3-yl]-benzoic

- aci-tb- ¥‘P12P@2Yh@5336109i3 e:fqiéxxl) enzoiddidet hyl ester;
?@‘ S5oibbgy P AR B bR B v\ benzor

Pentyloxy—phenyl)— 1 2 4] oxad1azol—3~yl]—benzom acid;

2- Fl uor o- phen 4] oxadi azol - 3- yI] benzoi c
ac G5 4. 2@?"201632}3%@5’5&)1;2,4]01{%13201 3-y1]-benzom acid;

BRI Y P RAR SA st ) - benzo o
' ﬁ)c? d956§§&lg?%§tﬁz’h 3?]z01-3 H);)?;nzogt: %%?(L et hoxy] - et hyl
' _es’i~b‘i~(1—Aoetyl—p1pendm—4~y -[1, 24]oxad1azol~ -yl]ye)enzom ac1
 3-(5-s0xazol-5-y1-{1,2 4Joxadiazol-3-yl}benzoic acid;
3*{5—'[3~(Z-Chloro-6—ﬂuoro~pheny1);5-met11yl~isoxa201—4—yl]'«[1,2,4]oxadiazol-3-y1}-
benzoic acid;
3 (5-150propyl-[1 2,4]oxadiazol-3-yl)-benzoic acid;
3-(5-tert-Butyl-[1,2 4]oxadlazol—3-y1)abenzom acid; 3~ (5 -Butyl- [1 2 4]oxad1&zol-3—
yl)—benzom acid;

—_(5 -Propenyl—[1,2,4]0&adiazol—3-_y1)_—henzoic acid;

19



gCI[ g? (4- Am no- phenyl )-[ 1, 2, 4] oxadi azol - 3-yl ] -benzoic
3-[5-(4- Azi do- phenyl ) -[1, 2, 4] oxadi azol - 3-yl ] - benzoi c

wo asudoisand PCT/US2004/011106

- Canthadettiocamgsloylld. 2MHiveadigel- il bengors 21

acid;

-acid;

3- [ 5- (4- Benzyl oxy-phenyl)-[1, 2, 4] oxadi azol - 3-yl j -
ic .a‘“ci"d qntl Qh_a_r maceut i cal I){ ac ] t abl e.éal tsy J-benzo
Hyg5-84-Ehiote RS TR 2. tlog e~} SV gRErAtls 4o sof

ef €oi soners

t her eof 0093] Th ¥ o
e U o e
tﬁqu{,lgﬂ]biﬁdzﬁvm}ﬁ)-m&oic&mmpl ary conpounds of

€ invention are depicted in_ Table 1 (f)el ow. Table 1:

3-[5-,(3-Chl.oro- [ = ic acid; '
[iﬂ%@%&'ﬁ%l’%?@ﬁj}@%ﬂo- @%“&7353’?]?8?%"%&‘.’“1’0 H 01 21 WO

ég %é@%@g—ﬁﬁl}ﬁm@ﬁfx@&ma -yl dlehzoi¢ acitorpound

{ :B}-[z:B(ﬁ@gaa:%%z&%éé@%ﬁbgﬁ%&%?ﬁ TR )

| 51 R SR s os no.

33((%1@)70_[615@)(1@11&1%&1?&Fﬂ,nﬁ]iﬁtia&m}iiayl)mekzcic acid; :
3-{5-(4-Methoxy-benzyl)-[1 ,2,4]0xadiazol—_3-yl]-bcnzoic acid;
3-[5-(2,3-Diﬂuoro-phenyl)—[l,2,4]oxadiazol—3-y1}abenzoic acid;
3-[5 -(2—F1u0ro-_5—methyl;phenyl)-[1 ,2,4]Joxadiazol-3 <yl]-benzoic acid;
3.[5-(2-Methylsulfanyl-pyridin-3-yD)-{1,2,4]oxadiazol-3-yl]-benzoic acid;
3-[5'—(2,2—Diﬂuoro-benzo{1,3]dioxol—5—yl)—[1,2,4]oxadiazol-3—yl]—benzoic acid;

| | 4—Fluof0—3—[5-(4—ﬂuoro-pheny1)—,[1,2,4]oxadiazol—?:—yl]-benzoic acid;

'Z-Fluoro—S-[_57(4—ﬂuoro¥pheny1)—[1,2,4] oxadiazol-3-yl]-benzoic acid;
34[5—(4—Clﬂoro-z—ﬂuoro—phenyl)-[1,2,4]oxadiazo.1-3-yl]—benzoic acid;
3-[5-(4-Bromo—Z—ﬂuord-phenyl)—[1,2,4]oxédiazol—S-yl]-benzoi‘c acid;
3-[5-(3-Fluoro-biphenyl-4-yl)-[1 ,2,4loxadiazol-3-yl]-benzoic acid;

3-{5 -[3—(2—C1ﬂoro-pheny1)-5—memyl—isoxazol~4-y1]‘—[1,2,4] oxadiazol-3-yl} ~benzoic

3»[5~(4—Cyano—phehyl)-[1,2,4]oxadiazolf3-yl]-‘benzoié acid;
3-[5-(2-Fluoro-phenyl)-{1,2,4] oxadiazol-3-yi]-benzoic acid sodium salt;
3-{5-(4-Fluoro-phenyD)-[1,2,4] oxadiazol-3-yl]-benzoic acid methyl ester;

| 5—[5-(4—F1uor0-pheny1)—[1,2,4]oxadiazol-3—yl]—2—methoxyvbenzoic acid;
3—[5—(4-Bromo~2—ﬂu_oro—phenyl)—[l,_2,4]0xadiazoi—3‘—y1]-beﬁzoib acid;
3f[S-(3-_Fluoro—biphenyl-tl-yl)é[1,2,4]oxadiaz01—3—y1]—benzeio acid;

_ 3—[5—(6—Pyﬁolidin—1—yl_—pyridin—’a'~yl)—[1,2,4]oxadiazol—?:—yl]-benzoic acid;
3—[5'—(6-Morpholin—4—yl—pyridin—3 -y1)-[1,2,4]Joxadiazol-3 -yl]-benzoic acid;
3-[5—(3,4,5,6—Tetrahydro-2H-[1,2']bipyridjnyl—5‘~y1)-[1,2,4]oxadiazol-S-yl]-benZoic

3.[5-(2-Fluoro-6-hydroxy-phenyl)-{1,2,4] oxadiazol-3-yl}-benzoic acid;
3-[5-(2-Fluoro-pheny})-[1,2,4] oxadiazol-3-yl]-benzoic acid methyl ester;
3-[5—(2—F1uoro—phenyl)—[1,2,4]oxadiazol—3-yl] -benzoic acid 2-methoxy~ethy1 ester;

20



yl)-benzoic acid o OH04 NO | N\ / F
3-[5-(4-Fl uoro-phenyl) [1, 2, 4] oxadi azo I 3-yi]-benzoic
acid 0 OH 05 NO N 3-(5- Bi phenyl - 4{yi kkk*

wolshndptlsos pr usz%'oii 051106 Tablle - ConpCamsmaoiIe
Conmpound Nanme Activity NO N
3- Bg5gﬁomx§g?az o+ lgbf;ﬁ‘ &gaeldnl%?la?,—yg benzmc acld 2 -(2- m?\trh%{y—ethoxy)—
ethylacs(e& Phenyl [1, 2, 4] oxadi azol -3- "*"" yI ) ben20| c acid
© %I-(}%uoro-phenyl)—[l,2,4]'0xadiazol—3 -yl]-benzoic acid 2-[2-(2-methoxy-
ethoxy)-ethoxy]-ethyl ester; . ‘
3-[5—(2—F1uoro—phenyl)—[1,2,4]oxadia'zol—3-}d]-benzoic acid 2-{2-{2-(2-methoxy-
ethoxy)-ethoxy]-ethoxy}-cthyl ester; _ |
3—[5 -(2-Fluofo—phenyl)~[1 2 4loxadiazol-3-yl]-benzoic acid 2;(2- {2-{2-(2-methoxy-

. ethoxy)-ethoxy]-ethoxy} -ethoxy)-ethyl ester;

3-[5-(2- Fluoro—phenyl)—[l 2 4]0}.adlazol* —y1]-benzom acid 2- [2—(2-{2—[2~(2— -

hydroxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy)-ethyl ester;

3-[5-(4-Amino-phenyl)-[1,2,4Joxadiazol-3-y1]-benzoic acid;
3-[5-(4-Azido-phenyl)-{1,2,4]oxadiazol-3-yl]-benzoic acid; and
3-[5-(4-Benzyloxy-phenyl)-[1,2,4]oxadiazol-3~yl]-benzoic acid

and pharmaceutiéaﬂy acceptable salts, hydrates, solvates, clathrates and

' stereomomers thereof.

[0093] ‘The compounds of formulas 1 and W and those lsted above are herein refcrred toas.

“compounds of the invention”. Exempl_ary compounds of the invention are depicted in

Table 1 below.

Table I: Compound - : Compound Name Activity
N-C
N
3-[5~(3-Chloro-phenyl)- 7
: Ci {1,2,4joxadiazol-3-yl]-benzoic bt
H ' : - acid _
o707

01
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O N 1 -0 3-(5-Cyclohexyl-[1,2,4]oxadi azol -

3-0)-benzoic acid OOH 09 O N'ONO

3-[5-(3, 45- Tri net hoxy- phenyl ) -

oxadi azol -3-yl]-benzoic acid O O H p¢@rd¥2des@11106

wo ﬁu’&‘é&éiﬁks- (4-Nitro-phenyl)- [1,2:
4] oxadi azol - 3-yl]-benzoic acid O0 11 O N
3-[5-(4- Met hoxy- phenyl )- " [
[ 1, 2] ©xdigaani - 3- i ] - benzdiameriind NaeOoH 12 253
2004/ 091502 PCT/ US2004/ 011106 - Table 1 Conpound

Conpound Nane Act:v;l\ty NNON 3-[5-(0o-tolyl)-[1 -

g e = -

3- yl] %enzm c acid

’ 3-[5«(4-Pentylow—phenyl)
[1.2 Aloxadiazol-3-yl}- -benzoic

FLE

acid
0~ "OH
02 ‘
o 5
! N O | 3-(5-Naphthalen-1-yl- .
: [1,2.4loxadiazol- -3-yi)-benzoic
acid
0~ "OH
03
N-O .
‘ )‘*@—‘
N
3-(5-p-Tolyl-{1 ;2 Aloxadiazol-3- ek
yl)-benzoic acid
O~ "OH
04
-Q
N
3-[5-(4-Fluoro-phenyl)- e
[1,2 AJoxadiazol-3-yi}-benzoic
acld
y o~ "OH
05
N-Q
!
N ' _ 3-(5-Biphenyl-4-yl- -
‘ [1,2,4]oxadiazol- -3-yl)-benzoic
acid ,
H“—O O B
06

22



OO 13 0 Ni \' / ON 3-(5-Benzo[1, 3]dioxol-5-yl- [/ 0
[1, 2, 4] oxadi azol -3-yl)-ben70ic acid O OCOH 14 NNO N

3-(5-1sopr o(pyl -[ 1, 2, 4] oxadi azol - 3- ... ( yl ) -benzoic
acid OH 5 FF F NONF v
WOBe(4B9(83- Bi s-trifl uoronethyl - +. .. PCT/US2004/011106

phenyl)-[1, 2, 4] oxadi azol -3-yl]- F F benzoic acid Oc.H
.16 NOF F 3-t5-(4-Trifluoromethyl -phenyl)-..".

[1, 2, 4] oxadi azol -3-yl]-benzoic acid OH 17 NA((;%ml N
3- [ Fafid1:Desmpiyrdani no- pheny| YGompound Name i

[1, 2, 4] oxadi a7-o0l - 3-yl1] -benzoic acid

N-Q
[z
N 3-[5—(4-Isobutyl—phen3d)- - -
[1,2.4]exadiazol-3-yl]-benzoic
acid
H
o 0O
07 .

| 3.(5-Pheny[1,2.4l0xadiazob3~ e
yl}-benzoic acid

08

3-(5-Cyclohexyl-[1,2,4loxadiazol- ~  xix
3-yl)-benzoic acid

3-[5-(3 ,4,5-Trimethoxy—pher‘1'yl)-
1,2 4]oxadiazol-3-yl}-benzoic
acid- - T

10

3-[5-{4-Nitro-phenyl)- _ "
{1,2,4]oxadiazol-3-yi]-benzoic
acid :

1

N-©
N 3-[5-(4-Methoxy-phenyl)-

4,2, 4joxadiazol-3-yl}-benzoic
~acid

ek Eek

12

93



OOH18 24 - ------- --- - ((f WD 2004/091-102
PCT/ US2004/ 011106 Table |I: Conpound Conpound Nane
Activity N.O N 3-[5-(2-Mthoxy-phenyl)- 0
1, 2. 4] oxadi azol - 3-yl]-benzoic acid 0 OH 1

wO %Q_offggle 2 Met hoxy- phenyl ) - PC'IQUSMMIGH]%
[1, 2, 4] oxadi azol -3-yl]-benzoic acid 0 ,H20 NOO N
3-(5-Furan-2-yl-[1, 2, 4] oxadi azol - 3-yl)-benzoi Cii id O
O H. ,g% N houdd 11-Y N 3- (Sompoungdieye. [ 1, 2, AF0Xdd
i 22803 "yl obenzoic acid 0 OH 22 NN -0

N-Q,
i 2 |
N ' 3-[5-(o-tolyl)-{1 2 Ajoxadiazal-3- .

yij-benzoic acid

13

acid

N-C o
, e o
- N N 3-{5-Benzo[1,3]dioxol-5-y- -
o [1,2,4]oxadiazol-3-yl)-benzoic
o H
o~ 0 R |
14

3-(S-isopropyl—,{‘l'-,2,4}0x:.adiazol-3— .
yi)-benzoic acid

'3-[5-(3,5-Bis-trifluoromethyl-
phenyl)-[1 2 4loxadiazol-3-yli-
benzoic acid

Fekdk

3-.{5-(4—Triﬂuor0methylfphen-yl)—
[1,2.4loxadiazol-3-yi}-benzoic
acid :

TREER

. 3-{5-(4-Dimethylamino-phenyl)- |
i .2 Aloxadiazol-3-yl]-benzoic
acid



[ iIIJN N 3-(5-Benzo[ 1, 2, 5] oxadi azol -5-yl ., ..

[1, 2, 4] oxadi azol -3-yl)-benzoic acid 0 O,H23 NOC \
N . 3-[5- (4+Chl or onet hy| phenyl ) - g

[1, 2, 4] oxa&1azo| yl]-benzoic acid OH 24 25 WO

WO 2@@/&91@@1502 PCT/ USZOOl/ 011106 Table |I: Conptslifds2004/011106

19

20

21

22

.23

24

Conpound Nanme Activity O NN
3-[5-(4-tent-Butyl -phenyl) -
[1, 2, 4] oxadi azol - 3-yl 1-benzoic acid O H 25.

gt.o I
3- (TabBut gzbmbau.m 4] oxadi azol Cempopnd ¥ameoi ¢ acfGBYo
26 O N 3-(5-Cycl opropyl -

[1, 2, 4]1?%3-yl )-benzoic acid O OOH 27
V/
_ N ‘ 3-[5-(2-Methoxy-phenyl)-

Q- [1.2,4joxadiazol-3-yilbenzoic ~ **
acid

H

o7 o

3-[5-3- Methoxy—phenyl)-
[1,2,4]oxadiazol-3-yi]-benzoic
acid

Fekckk

3-(5-Furan-2-yl-{1,2 4Joxadiazol- Sk
3-yi}-benzoic acid

3-(5-tert-Butyl{1,2,4loxadiazol-3- *
yl)-benzoic acid

3-(5-Benzo[1,2,5]oxadiazol-5-yi-
[1,2,4]6xadiazol-3-yl}-benzoic
acid

N-Q o
0O
N _ ‘ . 3-[5-{4-Chloromethyl-phenyl)-
[1.2 4]o>\adla/_ol-3-yl] -benzoic s
" acid
o7 o7

25



Oé,il;iléléirzoxadi azol -3-yl)-benzoic acid O OCH ,2(9,-,{}132@,4)(”1106

25

26

28

29

30

F N ON 3-[5-(2-Fluoro-phenyl) -
[1, 2, 4] oxadi azol -3-yl]-benzoic acid OQOH28 NO
i\ N 3-(5-Thiophen-2-yl -

openyl -[ 12, 41oxadi azol- 3- yl)-benzoic acid ¢
OH 30 26 WD 2004/ 091502 PCTI US2004/ 011106 Tabl e 1
Corrpound Compound Name Activity NO N

cl Opentyl 11, 2, 4] oxadihaeQha Ramb } benzohetivigci d
S Ear s e

1°%PNE N 3- (5- Thi ophen- 2- ylnet hyl -
[1,2,ﬁl8xad|azol 3-yl }benzoic acid

Iz

3-[5-{4-tert-Butyl- -phenyl)-
[1,2,4Joxadiazol-3- -yij-henzoic
acid

e

3- (5—Butyl-[1 2 4]oxadlazoi -3-yi)- .
benzoic acid

3—(5—Cyc!opropyi-
{1,2,4joxadiazol-3-yi)- benzoac
acid

hkkk

3-[5-(2-Fluoro-phenyl)- -
.2 Aloxadiazol-3-yl]-benzoic
acid

Kdkwk

3-(56- Thlophen-z-yl
1,2, 4loxadiazol-3- -yl)}-benzoic
~ acid

skk®

3-(5-Propenyl-[1 ;2,4]oxadiazol?3— e
- yl)-benzoic acid. ‘

26



OOH32 d NO3-[5-(4-Chloro-benzyl)- N

[1, 2, 41oxadi azol - 3-yl]-benzoic acid OOH33 NO/O

\ d N (

3<L (4- Chl or o- phenoxynet hyl ) [ 1, 2, 4] oxadi azol 31yg ben
- WOHPH0IIEZ 4 O C9,H34 FF NOf i N CTIS2004/011106

3-(5-(2-Trifluoronethyl -phenyl) -

[1, 2, 4] oxadi azol -3-yl]-benzoic acid OH 35 27 WO

2004/0 9 1 5 0 2 PCT/US2004/ 011106 . Table I: nd
Conpoblad Setmeovstivity F Q ﬁompound Name GREE%H

3-[5-(26-Di fl uoro-phenyl)- F

" [1,2, 4108 Q%S-yl]-benzoic acid OM®BH36 F NO
V/,
N

. 3-(6-Cyclopentyl- o
S 24]0xad1azol—3-yl)—benzouc it
H ~ acid
o7 o
31
PN
N-Q A
I 2 ‘
N ' 3-(5-Thiophen-2-yimethyl- _ s
[1.2 4]oxad|azol-3—yl)—benzmc
acid
H
o~ O
32

e

3-{5-(4-Chloro- benzyl)— e
{1,2,4]oxadiazol- -3-yi}-benzoic
acid

345-(4~Chloro-phenaxymethyl)-
[1,2,4)Joxadiazol-3-yl}-benzoic
acid

Kk

3-[5-{2-Trifluoromethyl-phenyl)-
[1,2,4loxadiazol- 3—yl]~benzmc
acid

35

27



3-[5-(3-Fluoro-phenyl)- [1,2, 4] oxadi azol - 3-Yl] - benzoi c
acid OOH 37 O |IJ N 3-[5-(4-Ethyl-phenyl} [/
[1, 2, 4] oxadi azol -3-yl]-benzoic acid OOCH 38 F NO
) bﬁ4l09/1'\()E T 3-[5-(3, 4-Difluoro-phenyl)- . . PCT/US2004/011106
1, 2, 4] oxadi azol - 3-yl]-benzoic O QHacid 39 NO N
3-(5-mTolyl-[1, 2, 4] oxadi azol -3- yl)-benzoic acid O &
40 28 V\D 2004/ 091502 PCT/ US20041011106 Table 1:
npound Name Acti ghfhpod¥a Nane Activity
3- ?gb? nH| -yI phenyl ) - d
[1, 2, 4] oxad|FazoI 3-yl]-benzoic O OH acid 41

}\b 35-(2, 6-Difluoro-phenyl}- **'H
{1,2,4loxadiazol-3-¥l}- -benzaic

acid

3-[5-(3- -Fluoro-phenyl)-
[t.2 4]oxad|azol-3-yl]~benzom .
acid

wAkFk

37
3-[5-(4-Ethyl-phenyl)- e
{1,2,4]oxadiazol-3-yl]- -benzoic
H ' acid
38

3-5-(3,4-Difiuoro-phenyl)-
[1,2,4loxadiazol-3-yl]- -benzoic

KkRAK

acid
39
N-Q
I 4
N . _
3-(5-m-Tolyl-[1 ,2,4Joxadiazol-3~ .
vi¥benzoic acid
H
(O )

40

28



N'O N 3-(5-Benzyl-[1, 2, 4] oxadi azol -3- yl)-benzoic
acid H OO- 42 NO O N 3-(5- Mt hoxynet hyl -
[1, 2, 4] oxadi azol - 3-yl)-benzoic S H ac@d OO- 43 NO
| N 3-[542;5-Difl uoro-phenyl)- ***k
WO[2004094308x adi azoi - 3-y11 benzoic acid O SO 2CTNSPHO4MIE1106
3-[5-(1-Phenyl - propyl)- i
11, 2, 4] oxadi azol -3-yl]-benzoic acid 45 CI ON

3- [542 Chl or o- phenyl ) - [1, 2, 4] oxadi - 3-yi | j C
aci drabie logansgupd WO 2004/ 091 ?JEP‘PB?/Z’% 004/ 0111068)
Table |: c)Corrpound / Conmpound Name Activity

3-{5-{4-Pyrrol-1-yl-phenyl}-
_ [1,2,4]oxadiazol-3-yi}-benzoic
acid

AR

41

3-(5-Benzyl-{1,2,4Joxadiazol-3~ ik
yl}-benzoic acid

42

3-{5-Methoxymethyl- .
[1,2,4Joxadiazol-3-yt}-benzoic
acid

43

N ‘ 3—[&(2 5-Difluoro-phenyl)-
F [1,2,4joxadiazol-3-yl]-benzoic
acid

*kkk

3-[5-(1-Phenyl-propyt)- .
11,2,4]oxadiazol-3-yi}-benzoic
acid

45

- 3-[6-(2-Chloro-phenyl)- e
1 2 Aloxadiazol-3-yll-benzoic TR
acid

46

29



F\F FO NO1/ 3-[5-(3-Trifluoronetheay-phenyl)-
[1, 2,41oxadi azol -3-yl]-benzoic acid OO 47 F ON
3-[5-(4-Fluoro-benzyl)- N

wo bdes@okhpxadi azol - 3-yl ] -benzoic **"" acid O fgrudMesntitos
NO N 3-[5-(2 ,5-Dinethyl-furan-3-yl ) [1,
2, 4] oxadi azoI 3- yI ]-benzoic *"** acid OO'H 49 N O
/\ 5z I\/Et hyI -t hi ophen-2-
[1, 2J’?ﬁ3f L ndg’ yI] benzoi & ¢'¥’92‘“d'§%'1‘% o o HeHBw g
NO N~O

acid

N-Q
. f>\© 3-[5~(3-Triffuoromethoxy-phenyl)-
N (1.2, 4]joxadiazol-3-yi]-benzoic s

. 3-[5-{(4-Fluara-benzyl)-
[1,2,4]oxadiazol-3-yl]-benzoic
acid

L

3-[5-(2,5-Dimethyl-furan-3-yi)-
[1,2,4]Joxadiazol-3-yi]-benzoic bl
acid '

3-[5-(3-Methyi-thiophen-2-yl)-
f1,2,4]oxadiazol-3-yl]-benzoic
acid

Fkkdh

3-[5-(3-Chloro-phenoxymethyl)-
[1,2,4loxadiazol-3-ylj-benzoic
acid

*&




3-[5-(3-Chl oro- phenoxynet hyl ) - _

[1, 2, 4] oxadi azol - 3-ylj-benzoic ** acid OOH 51 30

WO 2004/0@1502 PCT/US20 0 4/0 1 1 1 06 Tablel:

und Conmpound Name Activity N"OON | | i N
wo gﬁ?@%ﬁ@%xazol -5-yl- [1, 2, 4] oxadi azoi - 3- yl ) - bEhYYp1004/011106

acid O52 52 NO 1i d 3-[5-(6-Chloro-pyddin-3-Y1)-

/ [1,2,41loxadi azol -3-yl]-benzoic acid .53 d NO-N
' 3-(5-[3-(2-Chl oro-phenyl ) - 5- QuAB kAN - | SOXazehvieg- Y11

N {'@,'eh, BROMIdaz ol - 3- yI | - bENZ0! ¢

enz [ acid .0 OCH 54 F
Cl N'O 3;&5-
phenyl )N

[ﬁ-(Z-ChIoro-6-quo‘ro- N\ O
tny
[1

-i soxazol -4-yt 1-

-3-yl1)-benzoic acid
3-(5-lsoxazol-5-yi- ) N
i1 .2 Aloxadiazol-3-yl}-benzoic *
acid -

52

: N -
. , / . |
‘ AN\ 7 “ - 3-{5-(6-Chloro-pyridin-3-y1)- .
» 2 - [1,2,4]oxadiazoi-3-yl]-benzoic :
acid :

53

3-{5-[3-(2-Chloro-phenyl)-5-
methyl-isoxazol-4-yi]- .
[1,2.4Joxadiazol-3-yi}-benzoic
acid

54

3-{5-[3-(2-Chloro-6-fiuoro-
phenyt)-5-méthyl-isoxazol-4-yi}-
[1,2,4]oxadiazol-3-y}-benzoic
acid

55

' 3{-53yclopenty1methjﬂ- _ .
[1,2,4Joxadiazol-3-yl}-benzoic
acid :

.56
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O OH 55 Np N 3-(5-Cycl opentyl nethyl - /

{1, 2, 4] oxadi azol - 3-yl)-benzoic acid 0 O'H 56 31 WO
2004/ 091502 PCT/ US2004/ 011106 Table I: Conpound

wo sapeisad Nane Activity N-O 3-[5-(2, 4-Di tl uorgenbsnviiriiees

| ,2,4]oxadi azol -3-yi-benzoic F[1 tH/ acid O b7
NON/ 3-(5-Pyridin-3-yl-[I,2,4] oxadi azol -
3-yl)-benzoic acid OOH 58 O N~ 1\ iN .

3- ¢5pBY @;g{,l\}gﬁﬁww -[ 1, 2, 4] ox&@dhpoohd NBng| ) - ben2&f¥Yaci d

O O1H 59 O N .. 3-(5-Cyclobutyl-[1, 2, 4] oxadi azol -

nN-O
! )\Q_F
N
3-[5-(2,4—Diﬂu0ro—phenyl)— ' -
o F [1-,2,4}oxadiazo!—:&-yll—benzmc A
9] O’H
57

acid

N-Q =N
y
3-(5-Pyridin-3-yl-[1,2,4Joxadiazol- ot
" 3-yl)-benzolc acid

58
~0 _—
| —
AN |
3-(5-Pyridin-4-yl-{1 2. 4Joxadiazol- sk
3-yl}-benzoic acid :
/H .
o O
59
-0
[~
N
3~(5-Cyclobutyl-{1,2.4]oxadiazol- w
H 3-yh)-benzoic acid
o7 O
60
\
0O
ANJO . | N | | |
) 3-[5-{4-Methoxy-benzyl)- ‘ .
N I1 .2 4loxadiazol-3-yl]-benzoic
acid i
61
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H 3-yl)-benzoic acid OO 60 0 NO

3-[5-(4- Met hoxy-benzyl)- N B _

[1, 2, 4] oxa(gli azol 73-yl ] -benzoic acid { 61 32 WO
2004/ 091502 PCTI US2004/ 011106 Table 1: Conpound

WOSHAIBMHE Nane Activity O NONO PCT/US2004/011106

62

63

64

- 65

66

3-[5-(3, 4- D net hoay- phenyl) -
[1, 2, 4] oxadi azol -3-yl]-benzoic Y x acid 0 a- 62 C
NNONN 3-[5-.(2-Chloro-pyridin-3-yl)- ' .
[ 1, 2FoR'ek SAmeAdnds_ yi j - benzoi SOmHE%/’H)Nﬁ'%H 63 AFtivity,
N~403-[5-(1-@cetyl-piperidin-4-y|)- _
[1, 2, 4] ox%di azol 8-yl ]-benzoic * Hacid 64 NO S

N-—

[ 4 ,
N ° 3-15-(3.,4-Dimethoxy-phenyl)-
{1 ,2.4]°Xﬂdi820l~3-yl]—benzgic mean
acid

3-[5-{2-Chloro-pyridin-3-yl)-
{1,2 4loxadiazol-3-ylj-benzoic
acid

Fkkk

3-[5-(1-Acetyl-piperidin-4-yi)-
_ {12 Aloxadiazol-3-yi]-benzoic *
H acid

I\; .
‘v
3-(5-Benzolblthiophen-2-yi-

: {1,2,4Joxadiazol-3-yi)-benzoic i
H -acid ‘

D epme

N ) : 3-[5-(3-Dirnethylamino-phenyl)-
[1.2 4joxadiazol-3-yi}-henzoic
acid

dekekek




N 3-(5-Benzo[ b] t hi ophen-2-yl -
[1, 2, 4] oxadi azol -3-yl)-benzoic acid H O OO 65 N
NOI N 3-[5-(3-Di net hyl am no- phenyl ) -

wo Tody@i14i0xadi azol -3-yl]]-benzoic *** acid OgorudfiRdiis

67

WD 2004/ 091502 PCT/US2004/0 1 1 1 06 Table 1_
Conpound Conpound Nanme Activity F N-O N

3-[5-(2, 3-Di fl uor o- phenyl) -

[ 1, XabledX @dipa0hd 3- Y| | - benzoigompdeihd Nafié F chmlty
3-[5-(2-Fl uoro 5 nmet hyl - phenyl ) -

[124]?\!x‘%l -8-yl]-benzoic acid OOH 68 s/ NO
/ I~ ,
N 3{5-2,3-Diflucro-phenyl)- .
[1.24]oxadizzol-3-vi]-benzaic e
H acid
o” o

3-{5-(2-Fluoro-5-methyl-phenyl)-
{1,2,4Joxadiazol-3-yl}-benzoic i
acid

3-[5-(2-Methylsulfanyl- pyndm—3—
yi}-{1,2 4loxadiazol-3-yl}-benzoic i
acid

N-C, F '
| 2 0
~"N 3-[5-(2,2-Difluoro-

benzo[1,3]dioxol-5-yi)- .
[1,2,4}oxadiazol-3-yil-benzaic
H acid

4-Fluore-3-{5-{4-flucro-phenyl)-
[1.2 4joxadtazol 3-ylj-benzoic *
acid
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vw

-[5
-[1

z2<Z2
@)

OF

- (2- Met hyl sul fanyi - pyri di n- 3-
, 2, 4] oxadi azol - 3-yi ] -benzoic ****
O(N 3-[5-(2,2-Difluoro {

'.\voggﬁéﬁgéz3jai0X0|‘5'y|)- [ 1, 2, 4) oxadi azol - 3-yl]-

NO |
[1, 2, 4) oxadi azol - 3-

ylj -benzoic

benzoi ¢
F 4-Fl uor o- 3-[ 5- (4- f | uor o- pheR§Tjl52004/011106
acid OOH 71 34 WO

2004/ 091502 PCT/ US2004/ 011106 Table 1: Conpound

Co d me Activity
2-2&%%?%5%%ﬁﬂﬂypﬁfluoro-
' -3-yl]-
Chl or o- 2-f | uoro-phenyl)- 1/ d

xadi azol
A /]

Eyl |

T2

73 .

75

.76

N-O mpound Name Activity
pheny[) -
benzoic F acid OOOH 72 F

benzoic acid
2-Fluoro-5-f{5-{4- uoro—phen.yl)—
[1,2,4]oxadiazol-3-yl]-benzoic
acid

35-(4-Chloro-2-fluoro-phenyl)-

Lo

[1.2,4loxadiazol-3-yi}-benzeic
acid

3-5-(4-Bromo-2-fluoro-phenyl)-
[1,2,4Joxadiazol-3-yl}-benzoic
acid

3-[5-(3-Fluoro-biphenyl-4-yl}-
[1.2,4loxadiazol-3-yl}-benzoic
acid

hickX

5-[5-(4-Fluoro-phenyl)-

[1,2,410xadiazol-3-y1}-2- : *
methoxy-benzoic acid
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wO

78

79

- 80

81

73 NNO F HOZC 3-[5-(4-Brono 2-fluoro-phenyl)- N Br
[1, 2, 4] oxadi azol -3-yl]-benzoic acid 74 HO o NF
5-[5-(4 Fluoro-phenyl)- HO [ N
lobsorddoxadi azol - 3-y1] -2 O met hoxy- benzoi ¢ agdrhusz064/&3106
WD 2004/ 091502 PCT/ US20041011106 Table 1: Conpound
Corrpound Name Activity NNO N/ -N

3-[5 (4 Cyano- phenyl )- (1, 2, 4) oxadi azol - 3-yl ] - benzoi c
O O Tabled Sgmpound O 1 ~ | N Zsdnfpdudd NMawer o- phey%\)tfy
[1, 2, 4] oxadi azol - 3-yl | -benzoic ***** O O Nat+ acid
sodi umpgs«'ﬂt 78 NNO \ N F.3-[5-(4-Fluoro-phenyl) OO

[1, .=@ 3JIJ-ben20|c *** acid nmethyl ester
N
. 3—[5~(4-Gyano—phenyt)—
H . {1.2,4loxadiazol-3-yl]-benzoic N
o7 o7 acid

3—[5—(2—Flu0ro-phenyf)—
[1.2,4]oxadiazol-3-yi]-benzoic Rk
acid sodium salt

N—0O '
' . ] -
ol
F 3-[5-(4-Fluoro-phenyl)-
o [1,2,4]oxadiazol-3-yl}-benzoic ik
] . acid methyt ester

.0 N
N .
_ 5-[5-(4-Fluoro-phenyl)-
\Q - [’i 2AJoxadiazol-3-yl]-2-methoxy- *

benzoic acid

3-[5-(3-Fluoro-biphenyl- -4-yl)- :
{1, 2d 4]oxadfazol-3—yl}-benzo;c i
aci
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’ 79 ONO HAQO'IJ~ 11 N/ F 1 5-[5-(4-Fluoro-phenyl)-
0 [1' 2, 4] oxadi azol - 3-y1] - 2- met hoxy- benzoic acid 80 /
\ NO F {0 3-[5-(3-Fluoro-biphenyl -4-yl) -
[1, 2, 4] oxadi azol -3-yl j-benzoic ** OHacid 81 36 WD
WO2034P1092502 PCT/ 1JS2004/ 011106 Tabl e I: ConpEHHE2004/011106
' ound Nane Activity NOTN N N
-(6-PYrrolidirnl-Yl-pyridin-3-
[ HOOacid 82

aifie 41 i azol - 3-yl ] - benzoic ~

Na NeiB-?ér?ll For phol i n- 4- yPopppintl Narge Activity
1. 2, 4] oxadi azol - 3-y1] -benzoic **** H O O acid 83
N

W73- 3,4,5, 6-Tetrahydro-2H
( y|7 'm)_ * ok k%
di aZely 3- -

bengzoi c
3386 Pyrrolidin-1-yi-pyridin-3-
yiH1 2,4]oxadiazol-3-vi]-benzoic Rk

.H‘O o acid
82
NO A
| 4 \ 4 N O
; N N N/
3-[5-(6-Morpholin-4-yi-pyridin-3-
o - Y1.2400xadiazol-3-yil-benzoic  *HE
H“-O X0 ‘ - ) acid ’
83

3-[5-(3,4,5,6-Tetrahydro-2H-
[1,2Tbipyridinyl-5"yi)-

[1.2,4Joxadiazol-3-yl}-benzoic e
acid :
3~[5—(24Fluoro~6-hydroxy~phen 1)-
[1.2,4joxadiazol-3-yil-benzaic & w*

acid -

3-{5-(2-Fluoro-phenyi)-
[1.2.4Joxadiazol-3-y-benzaic **
acid methyl ester

86
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HOOacid NOOHON
3-[5-(2-Fl uor o- 6- hydr oxy- phenyl ) -
[1, 2, 4j oxadi azol 3-ylj-benzoic ** OF acid 8 NO 1N

wo Fodudi8ga 2- Fl uor o- phenyl ) - PCT/US2004/011106

[1, 2, 4] oxadi azol -3-yl]-benzoic ** O O acid net hyl
ester 86 37 WD 2004/091502 PCT/US2004 /0 1 1 10 6

Tabl e |: Conmpound Conpound Name Activity F N-O SrN

3- [ Pathi@t: REdismahenyl ) - [ 1, 2céihpuast Haree - 3- y| | Abtitgoi C
acid 2-nethoxy-ethyl ester OO-iO- 87 F NOI N
3-[5-(2-Fl uor p- phenyl)- [1, 2, 4] oxadi azol - 3-yl ] -benzoi c

** acid 2y (2-\met hoxy-ethoxy)-ettiyl ester 88 F NO
3-[5-(2- enyl) N
[1, pdi aol #3-yl | - pig[g-%g}:{ﬁoro—phenyl)—_ ' _

[1.2,4joxadiazol-3-yl]-benzoic
acid 2-methoxy-ethyl ester
s o T~ O

87

88

N-C
] x '
N 3-{5-(2-Fluoro-phenyl)-

[1,2.4]oxadiazcl-3-yl}-benzoic wk
acid 2-(2-methoxy-ethoxy)-ethyl
ester

3-[5-(2-Fluoro-phenyl)-
[1,2 4joxadiazol-3-yi}-benzoic
acid 2-[2-(2-methoxy-ethoxy)-
ethoxyj-ethyl est -
er

Kk
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acid 2-[2-(2-nmethoxy-ethoxy)- ethoxy]-ethyl est O er
89 38 WD 2004/ 091502 PCT/ US2004/ 011106 . Table I:
Compound Oérrpound Nane Activity OF N N \
b, -Fl uor o- phenyl )- [1, 2, 4] oxadi azol - 3-vyl ]+ '
W@@?ﬁgé@{lz-[z-(z- et hoxy- et hoxy) - oi PeTof106
et hoxy] - et hoxy} - et hyl est er 90 N-0)
3-[5-(2-Fl uoro- phenyl)
[ 1, 2 rdbexadbag@hns- V! 1 - ben20| | -
2. (22(2- 2- (ZBrrEr% hoxy- *** 0 %om%%hgd Name Activity
et hoxy) - eghoxy] et hoxy) - et hoxy)- ethyl ester 91 N o

3- [SNQQ oro-phenyl) " [1 2

4 3 yI] benzoi ? % 2-{2

yd *oxx et ho 2% kpre oxg% et hoxy) 92

o) oxy] et hyI ester gl ?h
46. A 8 moxy}-emoxg-}—em Vyf oY

] oxadrazol - 3- ] ben20| c ** y'OES acid 93 NO N

ap 3- [5 (4- Azi do- phenyl) H, N +
[1, 2, 4] oxadi azol - 3-yl | -benzoic *****

E

) —N%G . 3-[5-(2-Fluoro-phenyl)- 7
_ L . - [1.2,4)oxadiazoi-3-yi}-benzoic

9

' : acid 2-(2-{2-2-(2-methoxy- wkk
O 0/\70\/\0/\,0\_/\0/\,0\ ethoxy)- ethoxyl-ethoxy}-ethoxy)-
ethyl ester
3-[5~(2-Fluoro-phenyl)-
[1.2.4]oxadiazol-3-yl-benzoic -
/\/0\/\0,\,0\/\0,\,0\/\ o acid 2-[2-(2-{2-[2-(2-hydroxy- R

ethoxy)-ethoxy]-ethoxy}-ethoxy)-
-ethoxy]-ethyl ester

3-{5-(4-Amino-phenyl)-

[1.2.4)oxadiazol-3-yi}-benzoic Hedk
acid ,
93
. —(O) i
{ N '
- N 3-{5-(4-Azido-phenyl)- S
H N 2 4]oxad1azoi—3—yl] benzoic - Frkdedake
9% N  acd o
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O Ok acid 94 39 WD 2004/ 091502 PCT/ US2004/ 011106
Tabl e |I: Conpound Conpound Nane Activity NO N o /
3- 15- (4- Benzyl oxy-phenyl)- 0 p [1,

WO 2004P8%&di azol - 3-y1l] -benzoic Hacid i 95 [R¥UI20040t1106
Activity measurenments in Table I were perfornmed in a
cell-based luciferase reporter assay (as described in

. Section 4 2) conprising a lucifera orter
condePREt CoBRRHi ni ng a UGA ¥ P@Wﬁ?ﬁ$g ap rn1natﬁﬂﬁ“y
codon that was stably transfected in 293T Human
bryoniNg, Ki dney cells. A small nol ecul e,
4 sopropy! - phenyl) 2 5 dIOXO-
dazol'i -yl ] - benz o.al | ow

eadt hr oug e erratur eﬁ é% gigns was=used
was used as an |n Pt

nmeasurenents are ..:-d on the qualltat|ve rel ation
bet ween the m ni num concentrati on of conpound required
95 to produce a given protein in a cell (potency) and
t he maxi mum anount of protein produced by the cel
(efficacy). Potency and efficacy activities are ranked
[0094)5 Auitivity me@;mrpmm yn Rl I wiges g rgwd(m a cglléaﬁerlilérafﬂrase
thesge.,aactivities

reporl s TRt POy T AT o B bt ongt
contah@Hp e U@\ bﬂ%ﬁ@mﬁ@ thnexdtioanilyn tHagWap %ﬂ@mna@dtcd in 293T I-Iuman '

extrenmely high efficacy of E}rotel n synt hesis are

Embypaicd{ifneyrels. Sompedunelscwigi TH-(delsepropihpbhanyl)-handioxo-

i B S0P S 0 85
codoiOuirhsed waausedwsay ifiegial pahdind.y Aofivipy mtasurerssing ediased on the

: and extrenely high efficacy were classifi ed as
© qualighipElaes bRHYER %m@lmahaoqcsntfﬁawo 681@“{%0 lg?qwaiqto producea

eiver bR AR (Ghe) oD uR AR, BhovdoPpRISRDHSHIETLY the ool
(efficaey)y Pbteghy ami ea‘ii_cgcyuzfctlpﬁm‘s arerraslwdtdsmthsr exﬁnlrftfnely h1gh very high or
sign LGP O B Ui L s SRS Vg,

Comﬂftﬁhﬁ? Wﬁmﬁ%r@ Estind t6 RGN ePir@he19hid glﬁﬁﬁéhc%hﬁ extremely hi gh

classified as Simlarly, conpounds whi ch were found 't
efficaespé pmtgn synthesit arp glaemﬁyd @m‘cf‘*éf‘ Vi.ceypaindg wdtie were found to

have e%tremeﬁy hlsgh\’\p%ge%cg lo? Igrsoltéﬂl gyntﬁems and \;e%y ﬁlg&l ?ﬁcac? %e?%lassiﬁed as

“x&&4  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 “**47,
: Ccmpounds which were found to have very high potency of protein éynthcsis 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 ag “*” (see table below).
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WO 2004/ 091502 PCTI US2004/ 011106 Potency Effi cacy

Ranki ng Extrenely high Extrenely high ***** Extrenely

high Very high **** Very high Extrenmely high Very

hi gh Very high *nt* Very high Significant **
wogpyMd1idant Very high ** Significant SignifPCHEE2004/011106

rrmqm Conpaunds..haying less than significant potency

efpfﬂk&ﬁﬁy of protel n sy%tfﬂgas s or both in thﬁqhmg

Aﬂl ase—assay mn e cl assilfied-w

[|
CCTT = 10AdASTCU I tecH TD ao T o oT™t

asﬁmamﬁshlguevertmel essEx&émaﬂugpnpouqids are bekisaved
to_have ut|||tyl The Tn Vvivo IIBLIIUUSJ] the
en

i RGN Egho006] | The pr e¥anitighvent i o conpassés

the kro or imviv use f,a . conpoynd of the“
“FWMMWQ Bi#f0t a_fompound of T he

i nveVerydigh nt o phar rraceutVarglhzg};porrp03| ti ons and &gl e

unt i dOS@ e formsrusefor—mthe—treattment—and
pr e VaiY i of a VarietySiggnifitaseases and di sor defs.

Spe ific djseasesjand di sorders i nclude those )
ﬁtgn}ggagﬂ by_.the lehf‘gqx{ of _a nbnsense mufhtion

| n BRSSRAdE" RNA. [0097] Pé]@ﬁ&ﬁ{:eutl cal conpositigons

nnnnn ) \A‘ni r-h
VAL

] i ﬂ(..l uui ”g UUbdgC orms—of—thne—+tmreRt+o t;
conprise a compound of the invention or a
[009Ph@ompoeisinGAinl Yesd BLARE B PR Y &

¢l atﬁi?ate sol %ate or hé%iriat egt h@&%ﬁé%npgg uselglﬁ'??ﬂthemor ‘
both i thereeil haerg losifaress asm'mc pbsslﬁ{umﬁﬁpowmhsim Nuwerilicless, these

‘comild SRRSO e B, PSRN o SNEREY

- {0096]eTtE prasdno mvedifiroincoNpaREsBe W tindt @ Gn YRDWsESEAYom mpound of the

: Cons%rgﬁ ntly, a first enbodi ment of. the inventio
inv ¢ eameErtvsigrcompanded the m\@n@mmm phammaceutical

S ense at ed nR
om0 4 ST AL (USSR AP,
 varietyorfh srand disonteran Specidic tﬂeﬁmfan& disaiierithel@fie those ameliorated

bv th A ~the invention, or a pharmaceutically
y 0 SRR D g THAIBG FESCTBBINGY ph. sal 1 .
 [009'5 Hhvah&seulididl tafiBosiBbnsGhahih td@sefg@%ﬁ%fofltﬂe @P{B@f&; Q@ |

enbodi ment, the invention r to a ne

- COmPLIFR|H éomgowr@éh@mvsmmwwhammnmaﬂyl angepwiﬁ peliyinognta
protf e ARS8 oL RORSRNRE ULl L o0 egﬂetﬁéésesft&ge

- invenfib@r maceut i cally acceptable pro drug, mat abolite,

.‘..-Siolyrmrph salt, solvate, hydrate, or . clathrate
[0098] |Yitaqyt bemg hm@dlyzth@gm@g tRUTYAISREGDRIbENG of the invention can

_ modulate premature translation termination and/or nonsense-mediated mRNA decay.

Consequently, a first embedlment of the invention relates to a method of modulatmg

: premature translatlon terrmnatlon and/or nonsens&medxated mRNA decay compnsmg

: contactmg acell exhibiting a ponsense mutatxon with an effective amount of a compound of
the mventlon, or a pharmacentically acceptable prodmg, metabohtc pelymoxph, salt,
-solvate, hydrate, or clathrate thereof. Jn a parﬁcular embodlment the invention relates io a
‘method of mducmg nonsense suppression compnsmg contactmg a cell exhibiting a
Tonsense 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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4.2 Bl OLOG CAL ASSAYS AND ANI MAL STUDI ES [ 0099]
Conpounds that nodul ate premature transl ation
term nati on and/ or nonsense- medi ated nRNA decay can

wo aybdesdt | fied by a nunber of techni ques. ForrExaspbe)11106
nmet hods for screening conpounds that nodul ate the

pa.szt-: BIOIBGRCAPTALS SYSrAND ONIMIAI2RYUPIES with a
(0099 et e M Ta Mk e it BP0 [ EAEH bREr hihsgnse-

medidOCARBY a¢R¢ AR beidentified bSB a ﬁmhbéledﬂte&iyuqtﬁfs eFencemple) ngethods
preferred enbodinment, a with a premature

for sctegnimgnamponndsolgpdiste &WOQ%E@P%CHPW%] SFRIRRPIGNsOf Py gene with
oA i A e M| S

WO (108616 iAZ, incogfeittEheginie isientirety by sefereneee Inemrifered on
: codon. [01001 Two assays were.deve oped

by Bl EBEAS Fen Sl PGP autis used
' tﬁfmgl B Es E&d’s Ier? &B SRAMRMA Wit ad

to Sa%%i%?er se tEe g it ;31{;'925 fu%(g%agnaﬁlg?l:port er gene
prem@seaymiihatio cd dsn cmi gppprtmgme withfa priemapire tegingpagign codon.

functional) and [ sensitive
(o100) A asoeip Vst Aewtbnadion e i BIER phreh gBiteoient by Pty gt
' molen} t?zﬁ Ip%ﬁmf e Iliﬁ)réésioﬁt Fasis aay ﬁhﬁzd@iﬂhhféi@@&ﬁcause itisa
uci ase reporter assay and the second is a

functionaitrh;mrtex aknasssay (liphh i aly prgdededris Bisi profeny i @QC@@WQ and it is
extremyl R ORI RERRGE SR RLRaS 1plihdeRL AR BB G nivt

erase repor

rangeg .OTRd fik4€ bhssa f&?ﬂi Sd1bA3ed ﬁzciﬂ@%s@fe@ﬁﬁéﬂﬁs%ﬁ A1dtheaddoad is a

‘ odon was s transfected in 293T Human Enbryanjc
blochle(:nd:nbyssa}é mwlstmg of FabbiitefiasyEealy S%% ang/a nopyqpse-coniaming

‘ contain enpt ed
ucirG QSRR Fply T Bl TR ash] DIIBELA0 ERUOE B

_ conta I\%;Q[}r(ﬁbptdmatﬁ;etwmﬂhﬂﬂmtoeddwm a;alsllypmnefmemﬂenﬂ 293 T Human
hem n, creatine_kinpase, ‘ani aci d

'Embwg@ei{ét;hzey aeHs: @r@ﬁﬁ’i%e’ﬁméﬁ% Acuiating O%@%m%mm@
termiB RISV HBR v&{% %daés%q }5\% | Cglgtaxl?m vzﬁ‘UStranﬁﬁﬁbﬂ’ Rl PE@ o rabbit

sequence, sign y reduced the cost of the

reucmaylybae am;qﬂemaﬂ@:bmth RRINAnhemimg t:reamﬁune@, foids, KOAc,

Mo A2 ST P R gRR s PBR T TR tfg%ﬁs?tﬂ% fviras
denvg(ggfﬂdé}fs J@c@'vﬂﬁ&?ﬁgﬁ@caﬁﬁﬁeﬁﬁdﬁﬂl@%@ df B2 98345 because capped

|ono asma | ecdl e known to all ow
RNAresdibhrauired oSymheliranBNA waepnepared inwioosingshe T7 promoter and

el R A SR .

-,basecﬁé“sk r?)é M&Mo%aﬂ hRlRiRkBowH IS HIl RS réudilirb e @ﬁbremature

ard. [01011 Ani mal. nodel systens can also
tennmst&nh dodons ﬂdﬁs(ﬂrh@mopﬂ@wwlwgﬁ @nﬁomda@gl@yndfﬂ]-benzom amd

ounds f.or nmul or.ll: .The.co d
eGP PPl By 5 W TR ES TR Bl i
0106 %ﬁﬁ{al IRE] $ystelifs oin diss 88 %80d t6 @RHichieRe RS safdty dﬁ@ﬁﬁic@éy of
I'nterest. These include animals engineered to contain

comgouadst efrfganulmlwr al. e’ﬁhﬂw@owgﬂ%@f fogmala IrayAE eampbrafested for

L L

_ Thes@chhﬁ% niRils bhgthéRel fobontilil thé tarédt)RNA%rﬁaﬂ eougledto a
Freedman et al., 2001, Gastroenterol ogy 121(4):950-7),

functional readout system, such as a transgenic mouse.

[0102] Bxamples of animal models for cystic fibrosis include, but are not limited to, cftr(-

[+) mice (see, e.g., Freedman ef al., 2001, Gastroenterolqu 121(4):950-7),

cfir(t IHGU/tm I HGU) mice {see, ¢.g., Bembard ef al., 2001, Exp Lung Res 27(4):349-

42



cftr(tmlHGU tm HAJ) mce (see, e.g., Bernhard et al.,
2001, Exp Lung Res 27(4):349 42 WO 2004/091502
PCT/ (TSZOOA/ 011106 66), MR-deficient rn ce with

ef ective CAMP-nediated O (-) conductance (s
wo 08’5?’3% et al., 2000 Pedi atr Pul nonol 30(55"3"2{1]%203%’(9111“6

(?é]}g%(&S I3L/t6mlgt3:¥%1 /CfS rg nﬁk#%(é%de}éﬁgfclﬁg t m c e,

Stoﬂéﬁ(e‘é)zz 42%0214%51& 9&%&0@@@9&% 20], 288 0FaBLRdel s f or

nmuscul’ar dystrophy include, but are not limted to,

- CRr(mrbUBE)/ Cfantol ENC)deCkQEFbgncea(ﬁde, €.8- shtedanisr abExI0l Bediat

no Aodel.s,for nuscular dystrophy include; but are
P“]mﬂ%‘flﬁl‘a ﬂ?ﬁg 0, the dy-/- nouse (see, e.g., Connolly
[01033Ex@inpledQfF Anivhal niveielsObrTmBallarlB/éGdp m8ﬁda )bw: &@re not limited to,

nmuscul ar dyst‘rophé W th ositis nouse mnutation
mousgduEstes, ¢pt; dogy rd Cealegins, Exapples @gdeis for muscular

oAb B B T g o RO, 5

Neursltnngyaiol B2 7 <X)180pTY amtosadkadistroplisoiith lmmms (3€dh) nfor@e mutation
Nakanmura et _al 001, . Ne

 (see, s GREVOVEE &+ 2492, Gpnothic 7§§23§1929951|3@§ sdrguguse fseg, e.g., Nakamura

g “’-%??%%‘?8@?:‘3’;‘ Dipd i NeEl o Bt S o ipodon (0o

mousé’l(éeé,esr g, Biakahura ef 802001 alpgomsoddid6d (1813)231-8),2he dapidgt

mousg (Sog 0 5.4 BORSWHE B Frr AU e ppspop Pieprd S 4et292-8), the dx(Cva)

‘mousgﬁﬁﬂﬁi (@8, @fc. NANBL:QF ,T0E8h ngwéféji 8B the myotonic

1 ncl ude, but are not i m

ADRé\iDébgugautam@e(ﬁm ﬁentKrhmnseteﬂs I?Q&éqeueorguscul\laisardﬁ(é) 542-50).

01, Am

. | 2
- Exam%iléa 0? ﬁgmﬁﬁeanf Bﬁﬁ dg tﬁ Itug‘ilu(%esé tl eg: L&t(i?mﬂec? '20,
‘ sarcoé?&hﬁd&ﬁﬂer&h&ﬁ&@%{@ee e.29 Nakadhufiped ol PhysI, oln ¥ Physml Cell Physiol

1655 An _exanple of a feline nodel f or

281 919a end ghedeIQ bh dysteanhircamsben (s¢es egotSchiepkeredl Bughach,

1991 (thg%&ﬁ%?&lbf @%ﬁl‘f §5e$ ”W&?&f@ﬁ@% ﬁ%lﬁtélﬁp%%lscula: '

dystrdptigtinpaddpbut(iBasd ]jmﬁ@]ibﬁl)hﬁ H9perbiOphic fElami mascul® d?étﬁ)phSJ imodel

o B e PR 0 5 i S 1556
' modefsf?%@ﬂ?&d&tdg@ﬁ a%ha%g&ﬁde, 'ﬂ%%'él%%? (g:léte@'té lon e jever m: Ihscular

239-4 ani ne X- ystro
dystropbg €secee.g., Flttdiee at a/n 2081, Iﬁwomﬁﬁﬁil Digtyrd l 1@&@3%3}3&11{1 canine X-

kel Rty e NP e T RO SIHeHA2(3):352-6)

ExamBRBLAT, 2505 mbtdlE fe@hﬂisc&l@& @ﬂ&m@}% ?r e/ de8QihcPh OhhRb&Hain &

attell e, 2000, Hum Mol Genet 869-77. 101041

. Beniafix2000) EsrrdBiohH0@ER)RAYAE bsd CatettairShitale, 2000, Fhum Mol Genet

9 8\%}/)lc:)&rchol esteroiema include, but are not Ilimted to,
(6): | acki ng functional LDL receptor genes (see, -e.qg.

.[0104f*IE1x %le@tof adifth{ mod@srféwfaﬁﬁhﬁ 'hyﬁé&ﬁ%le@t%t%i&a nﬁ@&{é gk are not

rats (see Fant appi e et "at, 1992, Life Sci

 timiedog e mmgzﬁmmmm;mmﬁ@@ . A gt 1997,
CironlhG 8565930 70, Posigarais issut 2o FRNePRRET b R §F1

50(243: 99@»%@ IEOLAENRE (66, ﬁﬁﬁardson etal., 1998, Atherosclerosis

- 138(1):135-46), swine (see, e.g., Hasler-Rapacz-er al., 1998, Am T Med.Genet 76{5):379-
* . 86), and the Watanabe heritable hyperlipidacmic rabbit (see, e.g., Tsutsumi e al., 2000,
~ Arzneimittelforschung 50(2):118-21; Harsch et al., 1998, Br J Pharmacol 124(2):227-82;

and Tanaka et al., 1995, Atherosclerosis 114(1):73-82).
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86), and the Watanabe heritable hyperlipidaem c rabbit
(see, e.g., Tsutsum et at, 2000,
Arzneimttel forschung. 50(2):118-21; Harsch et al.,

wo 1@98s1sr J Phannacol 124(2):227-82; and Tanakgusioséilioe
1995, Atherosclerosis 114(1):73-82). 43. W

[01053 004 60933031 RGHHEPR0441God hin&Dénct QA 88deriineasD b@t i9hot

an ani mal nodel for human cancer in general includes,

Limitqgh fo. %P@n%%ousw QFFPRBIG BMOs I PeEIpenYs PRt (fee.iag, Vaihdr s

e & E
Mg TR0 BB} 57822 9L e BSER or mg cnce
mclutﬁﬂ) ﬁ&i |/e fmltr lithitsibtog Ringeancedr Agingd mod}ékttdeﬁﬁ‘ﬂ)eﬂ by Ahatg t&ﬁﬂoth
cancer ani mal nodel s described by Zhan

| '(1994R6t% HW 9%@5&5 309 app\adragsgyG BugDnods] Vi dismg b’c:ﬁmctwn
e PSR, VAL PR L1950, o
ammaékmc&bcbfqo beeagifcancer inclndes] buisiadt Himitedto @ fhnsgamie @iiouse that

es t . is not_ i ted t a_transgepic nmpuse
overe RS SN ES o BRI ot apeatl. Bogsaoniaendiien 41-5)
An exdnple &%Janﬁmw m&oﬁﬁﬁcﬂa%é)mﬁ&és ﬁu)t jand bty ?iéﬁ%' £TPRbeta

an anlma nodel for col on cancer. |nc t I S" not
-and pf3 doubdeiknaskoyt @b dses, e.gndads 3¢ d260e, GarwekBet 6X(012395-8).

ee d et _al... 2001,. cer Res .. .
Exampled 8 o5iyghmg 88 ForanBreatic GoR RS oo ited to, a
metasfa?ﬁﬁ GARR! bLP BT Biurind hﬂ&@aﬁc%n@da?clﬁtﬁﬁa [sedid §»‘vaan ePal.,

tastatic nodel of Panc02 nurine pancreatic

2001 éﬁdrﬁﬁ@éﬁéﬁ% &%) B ¢ek6) and gu-nuwging generaidd in subO@aneduk parkreatic

tursoFB G Pk X3t 2 ) R 08 e cfosy Rk e
modealfor na&%ddgkﬁfﬁl &y fieimBipdhude, Qﬁrt &R0t liiRANS &5seQbrea0MRled

nodel s for_non-Hodgki n's | ynphoma i ncl ude, but are not

immupodghicisgey 6 SCIDJeperse (Eesichdtryantihah i baleinygst 80(4):553-73)

ot of NP8 e M Bl o R P o

USA 94{23)e138536). Angxambliruglanenirail modkd 853 esdptagediathcofditudes, but
An exanp| e of an ani mal

Ci. SA 9 13853: 8
is not ﬁ%‘sﬁ% arm%&% g%%@%'éaw Tex éwn}aﬁdqaa@legww typpd 6t oncogene
(see d.d. NiEBEr 4rQ/., POIBOYSArd) F79 Q%%-@J Off o al m?_%elsbfor
ene - (see. @

pap|IIOHHV|rus fype 16 onco ‘
coloreetal edreiporngoigclude\hut ate ﬂcﬂ(lm)meﬁaa’;sm&]mou@mn@éle@eafe 2., Fodde &

Smits A TP R il 817 s 00 PEL A 53 St 8 g 2008 bR R e

T¢ I
R T A T o

- mot lingifed tpd rautant ML ma;¢en@pe, mggl,ethrstm etnlqflioB6 PatinSTancer Biol
70572 L8B3yt il sl o s B e ong o,

' transg&ﬁéinuﬁs&ﬁat&}(pre@i@ﬁﬂi@mﬁn ARIsBIT ARELh $n ftretina (see e.g., Howes
reti noblastoma i nclude, but are not" limted t

et al., 1§%nRyesti Qphikamol Nit Seh35(D8dRen andaViidi amlvlsmsNamreT

3436 EEO MRS S. &8 Nuafofermtp P ot wimpelRSe-s

and K@JayashQ&Qxl N3 Aeta Bidd{op2dB) (Eﬁ-;@% 59@2-?)‘"@)3‘-8‘}3 rBehofAésSof animal
Ni shida et al. Curr Eye Res

modela!?ox W@g S%umah@cmavetm nettlimaited tooBW T 1Actaekiaumizp fident.g.,

SchardhB&E L) l.,5 Y‘,()S?"T @ell?(gl%\wﬁﬁ Dl@e(raé@j. ?%—25), a rat.rgg{)lme with a high

incidence of neuphroblastoma (see, e.g., Mesfin & Breech, 1996, Lab Anim Sci 46(3):321-

~ 6), and a Wistar/Furth rat with Wilms’ tumor (see, e.g., Murphy ef al., 1987 Anticancer

‘Res 7(4B):717-9).




nodels for WIms tunor include, but are not limted

to, a W' knockout mce (see, e.g., Schanmhorst et at,

1997 CBII(CJomﬁh Differ 8(2):133-43), (a rat.subline
a _high incidence of neuphrobl astona (s

WO%&F’?HO& Breech, 1996, Lab Anim Sci 46(3): 32?’8"'@‘%2‘%3’881"6

[o10 usmy ot A IR B fyEfife. it fgomoy fmited to,
the Rg\%l ﬁ!;%é@@ﬂ.@&%eﬁﬂfﬁgﬁﬂﬁt (44,108, vhNa6d aﬁmﬁ@u, Psocdfiatl Acad

nmodel s for retinitis nt osa i ncl
Sci UsAe93(3D); IEWt%deamtzﬁﬂeaRéyg?QgM atdBagﬁ} §@62§ 119~26) a

ot A b o LA e SO
42(0)350643;9&% WAG/RE] AbAked, Bas dla) 412 (128®) AthTRTE)], 98@) 281 4)..

010 o e ron s St S nidh by et fafba B g
expo%%qjﬁs (éeg&é‘%y 11.(1&?@166?11,92&01%1%3 M@kt Red 956):3040d 1 PR 6lent

ani nal~ nhodel s for
- moddis instigaédby haderthd celbedmporentsalr colitis {seel g, ViEetiug, 2001, Best

L d t h t al., 2001,
Pfac*%%@ﬁk@%%@éeﬁégé@ Sgézﬁﬂ@)g;e gng rgdent nmodel s - :
'{010%1%2&:1%&58& %ﬁ%&&‘ié ﬁ& h@ﬁbbhﬂi@ FRORR)bSt 28 nsﬂhhitecsto rodent

Vierling, 1, Best Pract Res

' moddBagir memnpmihalA (:6¢.4)z. mpm o) al., 2000 SThrezch ﬁﬂegy)sb%(S) 826-32;

s e Ry RS 5o PSE P BBt
10(1ELD-21)REARES fnolls ?drheﬁﬂ?ﬁlhﬂ’b(s@% grl@ems@em etal, 1999 Hum
84%5% 826-32; Jarvis

Gene?ﬂ(@)l 06131 231-8 anh andCornelly et al 1888, BlRﬁt{l 9@33@73 %1) murine
oot el L B T N0 0

| 19971?£0131%a{1118£d SAS 94%@{1@ eidsys ﬁmdailaﬁg laawa ,19B60Gehedlied B(3):217-
‘ %qls B hemopbia I Gree. 1t Mouyt e gl %)0%%&9?%}92670 6,
S, O g 50 s 0
Kay Edl., heomy Hhibd Natl Bucad Sei UBAGR 1(6)&2&5&7)9&11@ rheg@ORacagpe pwdel for

| lhem‘%%g]g%]s 6726291140 gter 9259%54‘306}% é%’sgﬁg 2(2)1) and
wmgﬁ%’é@%@% %f axf!&%f‘mo&’él@for N%h'WﬁféBﬁn@@hsehé%ﬁnclude, but are not limited

and a rhesus macaque_ nodel

to, a inbogihinbuse sEra{sRBIS/E(sge,, eg;dilcéplsmf aé,tw%gg@(ln;w@dn and

SWeq?t% %%/@41, lé)%p '%%{1 l)g%gaé% )ia%nf:)\i?gt%d a ot %%FS%%%S#{ §%uders et
al., 1t9<88 %@’ l‘n’i*%%%@(ﬂ%%%ﬁ tandl gdiﬁiéaﬁlgd@lss m%ng?abgrm cnmhes(see

eg, I‘G@ﬂols) c122589%% )PxoquatéA;cn@ SeitGBA W{ B M6 % delmsan &B@ch 1992,3

Lt G N EARE S o) Bind AR, ks Bt Elp o B3 902

[011@5 Exam%*e@ BPksinRl n@tels 9P ihaRsamiblidindy; bat &€ notlBAited to, murine
-9: Johnson .& Bowi e, 1992, J Lab Cl i

modalg @ﬁ(lth)m61530® in glohin Benaskpesue S Leomns ef of.93398, iHged ﬂ(ﬁgl 52-6;

s 5 e o DR, ST g

al., 79831 C8I1 34(3) 1043-52).

fo111] Examples of animal models for kidney stones mclude but are not limited fo, genetic
hypercalciuric rats (seg, e.g., Bushinsky et al., 1999, Klduey Int 55(1) 234-43 and
Rushinsky ez al., 1995, Kidney Int 48(6):1705-13), chemically treated rats (see, e.g., Grases
et al., 1998, Scand T Urol Nephrol 32(4):261-5; Burgess er al., 1995, Urol Res 23‘(4):239'« _
42: Kumar et al., 1991, T Urol 146(5):1384-9; Okada et al., 1985, Hinyokika Kiyo.
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nodel s with nutations in globin genes (see, e.g.,

Lewws et al., 1998, Blood 91(6):2152-6; 1Raja et at

1994, Br J Haematol 86(1):156-62; Popp. et al.; 1985,
WO 200304322 44; and Skow et al., 1983, Cell PCT/US2004/011166

34(3):1043-52). [01111 Exanpl es of a"};nréﬁ‘,ggp{argxalasﬁ&t%@%

31(4) 46i5dT TR yind Bhnesne Rt HLdSTS Db 1avest 33BN
h I 9,
o . TRl 10 e} TS5 AEP 1l DS i et®ieralo RO
nephmF&gjé,e(geg Rlo. AR Bahlef QR ABY, SHHREILE), Ia;zdtarbbzis withragobstructed
Grases et at 199 %calglid] fée?lé&*g‘l? Nephr ol
upper fﬁi’:@adr}rtﬂﬁﬂ(s@e, eluritpsan el 4079, 1ot Urplgh /( 04) : 239-

[ouzlagxani TR0F a{)@oéjgfg %m&é{aoégg}lé%(: isAfdac buase: Iahited to,

---murmé’&Eh%%@%&alt%ﬂaﬂglec@ia Gs)ee,5e6§ Rarlowred aBl 19981 E;rﬁ@ Matl Agad Sci
Lab | 33(3) : 27
USA 9(&51319,9912 gganrﬁvﬁgf;,@g AR %ag%i{es%%@é%w shf rats
- -[0113?1‘%%&}1%]'6%9? %ﬂ?lé%)} 1(1)1?13%% §d§"(l§'§3)s&ﬁhll RbaE@listats @ofudeldut are not

see, -e. Sei fi nah et_ al 02
hrmte@&plnou'ég &ﬁdﬂiﬁ&aﬁ ﬁ)womtwbaw@blbdqsss iwpt: WIbtseo s +Broplster al, 20

Proc N&ﬁ g;aduéélgf r %@Sﬁig ?8) NFOPngj Zzglﬁ% %ﬁe gﬁ)(ﬁgﬁf 169 ogler
 eral, IO giat%rné‘& Pihat 13)A09R8CYsleAed aig bools Pabiatr m,acta@;}:sa,z-

nur i ne del's’ of —ataxia-tel an ct asi a
 and Ve aF, 2000, Bin Tbor. AE)367- 6nggoum1@gdq{|§qr| m%évg‘gorg@ §

" "USA 96(17) : 9915

Sandhlo?ﬁs&ig&g@peétéﬁg asﬁngélemamz Nedruﬁahomppmmml 2812334,

, nouse nodel’s for nucopol ysacchari dosi
mousé mdelvlfbr I@B@HJOI’E&@:}I&I@SMQG gzch harysR &t ;?:‘41 2001,

 Glyoobiilosy AT 0G0 Bntigaat: %1 boiloldy9 2%}9%5??51)@
e 59 e s g
841396} o ocsm e e A W L vt

kodystr o tHuR W0Q, Géoen §(2):265-
aspartyfapCong R HGRGE o ik Taldikd PPUL A8 HuANME C seasé ; 1
72); féﬁ&emoﬁelg of mbengtyatchatidod06pe \N@ﬁf@ p&t @PWWW al,, 1998, J Clin

Ne bi ol 34 |
e a0t et 2 T R B gl e o o
2 thol (Ber
Nlemﬁl? i’}c cﬁ?éf%‘)é’ ﬁ;g‘éghglae €. gzg\?&glh efizl?/L gigjgﬁoéasﬁegfo&ao oé(Bel ). s
94(2)91(@2')2)13@&sﬁﬁngqmy@my1%¢dﬁcquﬂ(39%8@ Qfmbachhtafielel
e e
ol 7 b5 5Bk o o s Eesb G < rodof Rl 0275 Bigh Pefects
orig e IGLRTIREC M LY ST et ol L O “°fsaL‘1‘ E#‘Eé'ba
) {Oll@ﬁiﬁ‘nﬁrlé’s{ @ﬁmﬂﬁﬂmﬁ@la fo etbiernats spheTRsiss( $SC Y include, but are not
i o, 3o 70 f ot R o AR Gt
11(5@#7 53403 FOnsC fLifdiRa10 485 kBdskoat ﬁ@hsm(aem@eJ Kaifayashi et al.,

ease typé C (se

20011 BRG, NAL AadeScidp sun g0l wm%(uyg@g%ﬁﬁ@@ e mogtant(Bker)

: hi |

1at nfg@g't(ggq? g{yge’ %9%808 &p e%n#a ig(gé,‘iz;ﬁﬁﬁnlgwgggﬂl @F KBN00, I
Neu@él%’fﬁ?&ﬁ%ﬁm( $083): 188%; and Hidoyeretl., 4999, POTSExBIumbr Res. 35:95-
108); and Tsc2(+/-) mice (see, €.8-, Onda et al., 1999, T Clin Tavest. 104(6):687-95).
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Oig Arctic Ser. 11(6):273-8). [0114] Exanples of
ani mal nnde&s for tuberous sclerosis ("TSC') include,
but are not{ limted to, a nouse nodel bf TSCLl (see,

wc2084/001504 at kowski et at, 2002, Hum Mol. Genet
11?5) 525-34), a Tscl (TSCl homol ogue) Knockout' Hadsgeties

(sg%, efgﬂ¢r R _' A ,Tjé@pl Proc Natl Acad
' T8762-7 TS
(0113, CPBRRS o ghe oD Giet Y rindt o AR svmthetic

meﬂ%d@ﬁ%? .@%(e@ Mﬁé ﬁkdecé@ Wg&&lc Ehembstry2RM tiods Mechanisms, and
Neur 6pat hol Neuro 188-9; and H no et at,

 Strudrged 4ﬂ1F¢Cb,g19E>2p Sfarlmg nﬂ@malsaseﬁﬁ forjpoeyaring et comemuads yf the

invelger 10 Birmgaites jatten s SmprelysY i ot R e fom

' comtheroiNNRAERSIS AR RRERARMI R Itk ImFheiscatpessras. of

the invention can be obtained via standard, wel 1 - known
[0116Y Rommonpds ofarawbisdgy I seebesygihonged Hsing the syythpedepicted in

O n'c 1.Stds i
s G 9 A0k EHENE T cSMBR P BB Aoy b grqer b e
nmﬂ&ﬁmdﬂtﬁ@ﬁdhﬁ@eﬁhﬁu@m@&@ﬁﬁﬁs of the |nvent|on and
i ntermedi ates_ therefor, are commercially abl e or

-(01lc?hﬁowow@p%ﬁfeanﬂa&rﬁl%lﬁﬁé%ﬁ%wyg Heandthelalomideaiated &

Sch J Rg known synthetic methods and reagents. [0116]
npounds of Fornmulas | or Il can be synthesized using
the synthesis depicted in schenes A and B bel ow. The
compounds of the present invention maybe prepared by
the neiShRéme d.scussed in the follow ng section:
[0117] Cbnpmunds of formula | may be prepared. using

t he met ¢ depicted in Scheme A Scheme ‘A. CN
R eadlR3 ON R4 . .. A2 RS R2 NHROH 0 * R3. O
L HAETAS B H2N - NMAOH H2N i NRs + RZ OY AS
| .J,;st R30‘*40R3A20R40F§)f 2 VRO
' - Ra
2 Y
AT : : A3
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Rg Rz
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AM O Ae OL1-ZHNINR NO H --Z >R5/ RN
RRORRI RS 3RAROO ATRZNO RZENHa A6 R4 Rs
QO O AS WD 2004/ 091502 PCT/ US2004/ 011106 lul t$1

WO toonsmBécr auy avail abl e, acta-laoile resin APCIUIR0GIE011106
trityl resin, 2-chlorotrityl <chloride resin,

YR ) h.&)li’l)dhacm@ mvﬁmn&t, Iayﬂaq(la&l\@esme@l fuchanditpt mmhpz-xtblamyityl
al cohol ﬁln can rsed in this_inyention.

chlorigg ggst1. aaeraf a‘%ﬁ’éﬁﬁ%@?’@e@é’ & /st alldo@a%ﬁayltqnmﬂlcqbéé Fein can
be usécﬁﬁrtﬁls érglrentlgn Clihg 9(511;3{111%1 log Bg%gﬁcjhl it o 3 A&ez{r{d%ﬂq Jedif) (here

sult e sol vent
X= 2€bhlllet1ityl didornidayicdebe patforard inn shﬂtﬂ;l@scémﬂ me:holﬁ; dachloromethane,
am ne reagent such_as _diisqprop Ieth Ianllne

ertia
dimet Ylf‘i”P}aé‘iiﬂ?It%\lHF‘FFem tie,Presence OF A fextifry 2o Keer
diisoRpilGh P mifShiribRylatnin€ VAR Mt ive Hfg%@,r ﬁg a&'ﬁhﬁﬁ resin A3 is

. standard ester |1 hkage formation conditions using
convegicngly pr&ppyddamnm:mmdmd @b&er(li‘nhagqaﬂnangﬁm@ndmod@mng]y I

dnsopré%i}d 3 ﬁ%ﬁp@dg &tlé l gn?&ﬁyl resin %11 aﬁ(oxybenzyl alcohol
resm)ka@ eqmﬂbﬁta Qhéir z!tsrbénz&iﬁﬁzéléi 1SyHME AL Y ORGROPROPP0LMM

hexaf | uor ophosphat e( PyBOP

hexaflyomphosphate(RyBEB), bmm@hpqmgmlmthosphommn hexaﬂuorophosphate

e — o

or withﬂﬁﬁ@ﬁblbﬁéﬁtﬁhuﬁmmiﬂeﬂﬁmimmﬁfdemﬂhb resin-bound cyanobeénzoic ester

- diiso ethyl anline in dinethylformam de. The
can by e gﬁa lstRaiscndnes selyent sagh e taneh teerhyfiodiran,
R Ol R

- affordrthe h}uirexyamﬁhlemnnwotdmb ai, mhesgmoapmmmmmmm used as a

af E‘Pg‘i"y'{gﬁﬁt‘f dr oxg Pg] 2 tfP & o orrp d@"};/lggx-ll;gounds with variation of

' the rest of the compound of structure I as shown in Scheme A. The resin-bound
bydroxyamidine compound is acylated with a reagent AS, wherein the group Y represents
some leaving groups, such as halo, imidazoyl, p-nitrophenol, etc. in the presence of a base

: reagenf, such as diisopropylethylamine or triethylamine, in an inert solvent such as
dichloromethane, tetraltydrofuran and dimethylformamide or mixtures. An alternative
method, the acylation is convenienily carried out with a reagent 5, wherein the group Y

B represents hydroxy, using diisopropylcarbodiimide or equivalenis such as benzotriazole-1-

| _yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate, broino-tris—;ﬁynolidino-

_ phosphonium hexafluorophosphate; 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride without or with diisopropylethylamine in dimethylformamide. The resin-

‘ bourid acylated compound A6 is cleaved under acidic conditions such as 2 molar

. trifluoroacetic acid in dichloromethane, or 3 molar acetic acid in dichloremethane, to afford
- the desired compound A7. A ring-closure reaction on free acid compound A7 can be

éffected by the reflux in an inert solvent such as toluene; tetrahydrofuran dioxane and

dlmethylfonnaxmde or mixtores with or without a base reagent such as

| . diisopropylethylamine, friethylamine 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 transfofmatién can

be accomplished with or without a base reagent such as triethylamine,
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common |inker for the synthesis of 1,2, 4-oxadi azol e
l'ibrary conpounds with variation of the rest of the
conpound of structure | as shown in Schene A. The

und hydroxyami di ne conpound i s acyl h
WO?‘&%@glgjg?lt AS, wherein the gr oup Y represent Sl%f/ﬂﬁ@osmnmﬁ

D P
dnsol'g?ﬁwt 2 l%%lﬁ%é Br te?%ﬂ}dgﬁl{xﬂ)% o flug ng(gﬁlo %erkt) solvcnt such as toluene,

tctrahﬁiigﬁmm, dmmhe arsd dihietinbformyinalelyt naintunes. (‘E‘emperatures of the reaction
in an i ert sol vent such as

trieth
rangg o} t’:‘r‘?@ 5?,%117:@@{1? Yeftof uran and di met hyl f or mani de
[0119] THE XS4 @ﬁenﬁktgye&é@ehby@abo%%ﬁe %ﬁrﬁii%d %&ﬁ?%hﬁi%n ase

conveniently carried out wth a reag erein
syntiggsugf cympoepdsedstructuteyid 'thiyis desiritgd in Scheme B, below.
~diisopropyl carbodiimde or equival ents such as

‘bengzotriazol e-1- yl-oxy-tris-pyrrolidino-phosphoni um
Sc MR&&f | uor ophosphat e, bromo-tris-pyrrolidino-

phosphoni um hexaf | uor ophosphat e,

1- et hyl - 3- (3- di met hyl ani i nopr opyl”)z’& 5@ ni de

hydr ochl or¢ile wit hout or with dig _sopropyl et hyl am ne ifn

I“at ed conpo Y B3

di met gl f onnarj de. gy esi n- bodnd
Ch as—Z motar

- A6 is_cl gavéld under—aetdie c% t LeQs
trlﬁ*“\ Rc acid in dichlbror ane,;? or 3 nol ar
acetlccpciJ in° di chi oromet hane, Po &#ford the desired
compound A7. A ring-closure reaction on free acid

* conpound A can be effected by theBfeflux in an inert
sol.vent’ such as -toluene, tetrahydrofuran, di oxane and
di met hyi formarq de or mixtures with or without a base
reagent such f§~ di i sopropyl et hyl am ne, triethylam ne

.. or:tetrabutybanmni umfluoride to afford the 1,2, 4-
oxdlazgye,pﬁnpound |. An alternative r&nngbosure

-.reaction ¢an be performed by dehydroc) Inz@}Lgn of

&2 PCT/US2004/ 011106  di | q—p@ Sy et hyl amme,
- or tetrabutyl anmoni um fluoride in an inert solvent
: such as t®d uene, tetrahydrofuran di oxhne and
# ditnethyl formam de or nmixtures. Tenperatures of the
[0120]e act i dhhe e¢yang eorfipoumdaBbisdiydok niiafnhted viith kjRx§DAMBR! This
10119] The sol i d phase chenistry descri bed above can,
reactiga %ﬁaal gae&fmqéén@m Rresese pha bise reqgent sughsasdiethyl amine,

ot GEPEUaSe ShEM T Fy 550 BEeBpBE . o

butansy tetakiydrofiibl oftlin{athylforidide, and temperatures ranging from ambient to the

teflux 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,

'h;zaidazoyl, p-nifropheno], etc. The reaction is usually carried out with a base reagent, such

as triethyl amine or diisepropylethylamine, in a solvent such as dichloromethane,

'tetahydroﬁlan or dimethylformaide. An alternative method, the- acylatlon is conveniently

camed out under usual ester linkage formation reactions, wherein the group Y represents

' hydro;s:y, using diisopropylcarbodiimide or equlvalents such as benzotriazole-1-yl-oxy-tris-
| pyxrolidino-phosphonium hexaflworophosphate, bromo—txis—pyrrolidiuo-phosphoﬁium _

- hexafluorophosphate, 1- ethy1-3 «(3-dimethylaminopropylcarbodiimide hydrochlonde
‘without or with dusopropylethylamme 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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RR RBORa, ORAB1 B2 OO HZNi NR2Z NO \\-Z R I
II\-Z Rs, R RBRN R RRRaR  0R4 ROO B4 [01201
The cyano conpound Bl is hydoxyami di nated wi th hydoxyl
WO aiHie150Thi s reaction is usually perfornmed i PCT/AIS2004/011106
presence of a base reagent, such as triethyl am ne,
ditsopRiply RIS MmO et mcnwslmmmtmnh}tﬁmhyd@ﬁman, tgluene or

sol vent. such as net hanol t hano
etk o A DF RURRGE GrAaBiont Gibe Tl dPaheptuge of the
chosen%ﬁ A9 fromambient to the reflex tenperature of the

osen sol vent. The hydroxyani di ne conpound B2 is

acylated with a reagent 133, wherein the group Y

represents sone | eaving groups, such as hal o,

| aidazMETHORS R Oglenol , etc. The reaction is

Qb%s H{bdé p @zﬁw BAE PRvenBsE diseREs or disorders
[Olzlf§ﬂgir{¥¥?&c§{rr%dr?gglg [ Wgopr ogyﬁet | ami ne’8 in a, solvent
ameligted bg&’thdmplph asbionmet bmmmrettendhlymit ©huimation and/or nonsense-

di met hyl f or mai de. ernative. net. the I at|
medinfeg TSIV ALSHCEN B § DA WBIh GRPr ALPTTTE eyt peglor
such eg bPPrevEidd PitRra %?d’aﬁb'%ﬂ%m&hﬁﬂﬂt Jf & ephpsedios the

oXxy, ~using dii1sopropyl carbodiim de or equivalents
mvenﬂm(,‘ br aphhmw@ttmaﬂz atepiabld prosigagt salwate, metabolite, polymorph, salt,

yrr.olidin honji um hexaf | uor ophosphat e,
SOIV&‘B’rtB'H‘Ef‘t‘? & §%5€‘F&&ﬁ?r8?%o phosphoni um
: [01221; G S RPRSSDBRYResent invention encompasses the treatment or preventxon
et hyl - 3- (3-di met hyl am nopro&yl ) car bodi i m de

of anytdishase thiabisiaggociafigd Wdhta gene pxhibitiag prspbeis s YRR ation
: mﬂoﬁo%%%%ﬁ%gwg cfega%{ HL u%@%ﬁ%o&?ﬁ%ﬁ’ Y aiBhsE ?srhuebﬁl part, to

ase réagent such

' the ladk dfexPidisianon the@end SesMlngGRA4 @%ﬂéﬁ)&ﬁmﬁ@ﬁp@ﬂﬁﬁ@;@mﬁt@&mples
di i sopropyl et hyl am ne in _a,. solvent sucn as

| of gengs W@m%@’ﬂ‘ﬁh‘é proma g W@{sl@tpqﬂ tgﬁmnla‘gprb @}géoroqonsense-medlated
RN Ai l%'@ éﬂ%ﬁ fcﬁé sdags B RS SnsI3RGH fégmﬁfaﬁﬂ‘x and/or

: tot ere t erature of the chosen
’ nonseﬁs&memhtedé:mmﬁiﬁd@&e(ﬁumsﬁ . SlEﬂi}ant‘mq@hcntmep of/390,747,

titled: a&gtggszﬁ)s 3?16[&?&]21%%@ Mto ecgfes qgatalolgd %%\ﬁﬁremamge Translation

Termination And Nonsense Mediated mRNA Decay, filed June 21, 2002, which is

incorporated herein by reference in its entirety.
[0123) Diseases ameliorated by the suppression of premature translatlon termination and/or
nonsense-mediated mRNA decay include, but are not limited to: a genetic disease, cancer,
an autoimmune disease, a blood disease, a collagen disease, diabetes, a neurodegenerative
- disease, a proliferative disease, a cardiovascu_lar disease, a pulmonary disease, an

" inflammatory disease or central nervous system disease,
{0124] Specific genetic diseases within the scope of the methods of the invention include,
but are not limited to, amyloidosis,- ﬁemophilia, Alzheimer’s disease, Tay Sachs disease,
. atherosclerosis, giantism, dwarfism, hypothyroidism, hyperthyroidism, aging, obesity,

. Parkinson’s disease, Niemann Pick’s disease, cystic fibrosis, muscular dystrophy, heart

disease, kidney stones, ataxia-telangiectasia, familial hypercholesterolemia, retinitis

pigmentosa, lysosomal storage disease, tuberous sclerosis, Duchenne muscular dystrophy,

- and Marfan syndrorhe. Both solid tumor and other cancers are included within the methods

of the invention.
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anel i orated by the suppression of premature

translation term nation and/or nonsense- nedi ated nMRNA

decay in a (patient which conprise adniistering to a

patient in need of such treatnent or prevention a
WOt i cal Iy effective anount of a conpouRETHR240811106

i nvention, or_a pharnmaceut.ical l.y ac P r
012545 Gther Srrodiapt B ERUE) ABFR S SOt R EARERAN )
: h i e WiahRint GREeRRRs rhe@hdd)d huthritiseor graft versus bost
prefe%%‘%%oﬁienﬁtg%t’tﬁ*i&hglesent imvent | on enconpasses t he

diseadel eat nent or prevention of any disease that is
associ ated with

, ene_exhihiti: 3 ferred
o126 S e, SSRGS DG R fo oot
embo?ﬁ\‘feﬁy, thd F1098 Yireqs hemohilid, MondWitsbsandi disedse ptaxis- par t
o the lack of _e.xg_r ession of the gene resulting from
telangieqastybithalasstmpockdosy si®seci fi ¢ exanpl es of genes
: ich may exhibit pre r |2tk Q0 disabd. Nata edibodiment,
Amlﬁiﬂ'af‘%?t{{%yo?@% -e%@‘legt%ﬂ ‘ﬁﬁfﬁiagéé’ggh%nﬂd d seases o
: OriiséR6 idbdbbgeh&iditipededts ansithbsion termination '
thécgﬁg%r ' nonser_}seg-@rredi ated NA d cay are found in U S.
[0128Pdn emthmmb%mﬁ@tnwm@mgge@?%%a *{%t1 ed: Met hods
- Eqr . ldentifying . | | 6Sis Thahfidvhauons Giscase. Ina
‘[Olz%ﬁgﬁﬁ%ﬁ ree#%%ewgfe%ﬁgﬁgrﬁson. And l\lor??tén_sseease -
prefeiVbdlimbetinERh D daymakiry disedseneadEitis2002, - whi ch i s |
[013({]8;;;&?1;;%;%@%&1%; qb éﬂeo]; ga%gg {%ﬁiic% j:rglsne%s rsﬁété(r%l disease. In
: e suppression of
_ ¢ Si A HidnRbdedp a @Baodegenerative disease. Ina
one BBl thd (%lﬁgtgje%r{r’}@% '\SIX&&H] iedBa gene

nonsense- me decay include, hut are npt ol
prefetredreinboditreent, dhgemétal nerdouseasion dIpasess mulfiple selersisnimyscular

di sease, a bl ood, di,seas | y ' .
dys“g"!’%%%‘?ma qﬁ‘éﬁ‘ﬂ"’%‘ﬂéﬁ?@ﬁ% t@%@e%ug?g gia%g%%e,s'g%;%hs disease, late
infanfilcHebf £RAL L YR HicTeReRsisTNCT) rfasidniars dsssase, a

~ pul nonary di sease, an infl ammat ory di sease_qr C(ﬁntﬂé"iment
013 Hdnenothes gmbedinint dhasgenetiq di3cas¢ ISGFBETT '8 2 FEHET T g
di seases W t.hin.t e. of Lhe hQdshsbus dhest, bone, lung,

the ofigo i MR ek, R Rng ok PRl Bigpls e
cd-migmg}lgmi@ Qsétim, BRRRH] frogate Aradseiovensss kifinsydiver, pragreas, brain,
N Sachs di sease, atherosclerosis, giantism dwarfism
intestigep bedry pORUEBHS- hyper t hyroi di sm agi ng, obesity,

o ki nson' s i NERTRRRakdict s AsotiRePFah test duppressor
1013 %@8&?&%@%%@?6%%@%% ﬁeartS éi sease,_ ki dney

geneﬁ [ePEP, Gatinli @ al. @0aRGhen Gaaild]: 11 il V] Micyers ef al.1998, Proc. Natl.

yper chol est er ol em etinijfi Lgment.o S _
Aoad 5, Btk s dasa - 1ousls s et efon REATEMRR e (IR RED 1340
HREE SRYesofl D i BmiBatb, APE] ATM)BRAGHBRAC,
Suot{iibF Sibkessof Béhol BIcLR, BKARS R H B, A e
MSHlU%’Q‘EN’, . ardGH5B. WO 2004/ 091502 PCTI US2004/ 011106

| 01251 I.n .anot her epbodi pent,, .t he genet i i ' o .'
PR RN T R L
NonGb O ITa0fs Hav}ﬁ?e%ﬁ jichtiEReHME 953l gt didi Have bevn ignpdicated in
T Versus host | sease. - Co -
cancer. Several nonsénse mutations in the p53 gene have been identified (see, e.g., Masuda
et al., 2000, Tokai J Bxp Clin Med. 25(2):69-77; Oh et a{., 2000, Mol Cells 10(3):275~$0;
Li et al., 2000, Lab Invest. 80(4):493-9; Yang et al., 1999, Zhonghua Zhong Lijl Za Zhi
21(2):114-8; Finkelstein etal., 1998, Mol Diagn. 3(1):37-41; Kajiyama ef al., 1998, Di_s
Esophagus. 11(4):279-83; Kawamura et al., 1999, Leuk Res. 23(2):115-26; Radig et al.,
1998, Hum Pathol. 29(11):1310-6; Schuyer et al., 1998, Int J Cancer 76(3):299-303; Wang-
Gobrke et al., 1998, Oncol Rep. 5(1):65-8; Fulop et al., 1998, J Reprod Med. 43(2):119-27;
- Ninomiya et al., 1997, J Dermatol Sci. 14(3):173-8; Hsieh ez al., 1996, Cancer LetL 100(1—
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[0126] In another enbodi ment, the genetic disease is a
bl ood disease. In a preferred enbodinent, the bl ood
di sease is henophilia, Von WIIebrand di sease, ataxi a-
WO 2@HANgPEct asi a, b-thal assem a or ki dney stonE@UUFEmﬂvplmi
I n anot her enbodi nent, the genetic disease is,
2):10¢0B1 Bgjerr ali, $896 Pandrrasa léﬂbdgﬂnﬁnkutoml ﬁ@alodPP%glgwpon Rinsho.

e ost [
5301751883 Bk R R B2 00l B PP SSUb  BeRe g, 10
Cancdli Sube tss335[ 351 A¢hmlsbn andt, 1895 azmeiamm, Sﬁmsm Erayson et al.,
di sease is an infl ammat or dlsease In a fered

1994 g ddlesfistnomle] ORaLabaeRk Iy 7 peligeer al 40P Tietikern

t he t I S a
e N T
Onco §@1&t 0@t 18-S pNak s h enaldi1§e2skpnil 5(3@16616&#30 g3dent2 a8 Meavidofft

ot ol 18P doacogss. TR ik and Shimks et G904 Biogisin Hifkis Bes,
. Comft Métlrﬁglj 39!}1 @@Qﬁ&%ﬁ%{%%ﬂw@ﬁc}ﬁ%@ h@%?antﬁ&ﬂ%ﬂ ‘E?'i‘eférence in

I seas ase, late e neur onal
their ﬁﬂiretlcd) I Anpﬂlssase aomcEte@VitC p5D geﬂa@‘ﬂ@d@ﬁ ) lseniaweﬁa@@lﬂatmn

codopbibine Pu e oSl B e IR SRR RS fices cied
abovd, B ﬁ@ﬁgatéff‘& %te@%ﬁaonﬁiﬂuﬁds HPféhﬁulatIercﬂiWﬂhout being limited

, esophagus, chest, borie, ng, colon, signoid, rectum

by thetrp ttmsmomwmmdawdtatmrem@ﬂne beuglation ternigatgn and/ rropsense-

brain, intestine, heart or adrenals. '
medl#?f?@’%?ﬂffiﬁ %ot her preferred embodi ment, the cancer is
[0134}38 @ﬁief‘&ﬁgocmﬂeﬁtst HgSseStdRR ARG or f@@éﬁfed(b@%nﬁn@tenng toa

‘ rinis et al 2002 Hum Gen 111:115-117; ers at
panen;mm%l thereokan offactive amews. of scpmpaand obfo 7nglydggolid tumor,

at _a
e SR PR Pl s,
osteotdrﬁ@ §26brhA) chéfdomaldilgiosaRetik, AR 0sarbEhh, ypipEMN; giédarcoma, |

and; p53. [0133] Ina particular|y, preferred enbodi nent,

_lymphq@@qeaﬁﬁhe%arﬁp@ésmmwﬁ@ pesqthelioma FydaRg s tiBhsense
[
_ielomﬁg%ag%dng% ZI#I]J?EA%M Ca&fﬁéﬂ, d6ih é:ginc?g)rrhzﬂ g@%eﬁﬁ%l’%ﬁé}gbnlgg& cancer,
' ovaxi:mﬂaabé:romg,tate ¢a|neerp§@agenecéihmc1hema, bagalntellfdasingmae,
g., Masuda et at 200 Tokai Exp. Ain . .
adenogsqczaon@g syt géﬁvdé@rfgeom% ceqiy st i haerpa bepiiginggercinoma,
NroRth.

_papﬂl & %mng Has; Oy %téﬁ%nf%ﬁ%gm%%ﬁé&illaﬁggﬁr&mfﬂ%, ofthadlenic
carcu{émdg eimai eilicastinaha, hep@oBia, bt it agneinodial ):h@msammoma,

t, at,. 199 Esoph 11(4 9-
semiga FAPEYOBEL B nonyS YT S g capoct Ghtgd oy, o
cmcuﬁh@&mall 1-919 fngdd oA ‘Bladd&%ai&ﬁmﬁgﬂéﬁuﬁeha‘f%Eﬁéﬁ:ﬁﬁnaé\fghoma
8, Int"J Cancer 76(3):299-303; Wang- Gohrke et

astroaltoma, mﬁllolﬂasiomammﬂ(mm@n& elﬁndwoata, Kaposi'gggicoma,
pincaf35f Bempisghiactinp apovssc Honraind e fndiodtopgeitinglons.
melade®id nedBBladionh, MESN046:08,1D080 LEdLRR R A cRiliRPhoblastic

leukemia, acute lymphoblastic B-cell lenkemia, acute lymphoblastic T-cell lenkemia, acute

myeloblastic leukemia, acute promyeloqytic leukemia, acute monoblastic leukemia, acute
 erythroleukemic leukemia, acute megakaryoblastic Jeukemia, acute myeloinénocyl:ic
leukemia, acute ncnlymphocyctlc leukemia, acute und1fferentlaied leukemia, chronic
myelocytic leukemia, chronic lymphocytic leukemia, hairy cell leukemia, or mult:tple
myeloma. See e.g., Harrison's Prmcz_ples of Internai Medicine, Bugene Braunwald et al.,

' eds., pp. 491-762 (15th ed. 2001).
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2):107-13; Rail et at., 1996, Pancreas. |z(1):10-7;

Fukutom et al., 1995, N ppon Rinsho. 53(11):2764-8;

Frebourg et{ al., 1995, AmJ Hum Genet. {56(3): 608- 15;

Dove et aL, 1995, Cancer Surv. 25:335-'55; Adanmson et
WO004/091¥0395  Br J Haemmtol . 89(1):61-6; G aysBRIAS204#/011106

994, Am J Pediatr. Hematol Oncol. 16(4):341-7,
[013%19?%‘} Psiered embodiei, the giyeniRIencgmBsseSymetiod i tsaingeor

prev&hm?a: dléd]c%g%'aéné 2 eo%tgc? tléﬁ %ﬁg&eggﬁﬁlrrg &e QT%{‘JHO‘S%@H%!}J%&M/OI

nonsgns€anebiate®eRN BAEER) oﬂzﬁﬁ@ic&atu@mwdm fofore aymptoms atddited
ene 7(1);127-33; oka et al 1991

thoreifie ané*n@ﬁﬂg}@c%a S AR e%?@f{vg)ar@@ﬂt ¢ 2 qopgpound of formula X

or IAIGRUS eRdbhffas #ﬂh Ehredd nPRRP ihc'hﬂﬁ ¥R n¥nmalian cells,

refer ence in I'r entireti es I seasé

+ bactegiaberdisaplent arlls hntthpﬂBf intstedents dinn:gle an:;iméwmnurthe nonsense
n codon.in t I| ed t t he
- codoh SRS LRI G R R DT Bimofle pBhibushl heorgtase godon
' -resul&ﬂ(ﬁctﬁnnﬁﬁgeﬁ@ld reated or prevented by conmpounds of

mula | or |1 wthout belnftgllmted bytheorythese
[“136 Wﬂﬂ@é{l@ﬁn&% prempeundof foanvla dtor 8k orenphmmcemauy

e S, AR5 T ) 6 RS, SRt bl oS oy

i humaadm mp:stfeﬂ:am thénsare apainsenllistadc Beociatel Qﬁﬁqfreﬁﬁture translation -

effect e anount of, a conpound of forrmula | include
noa“lfjk(ﬂ‘fﬁ‘PnSCl’J’%"aP@ ‘Eg&é\u‘il@ﬁﬁs fi brosarclorra -~
[013% %ﬁéﬁ&gﬁgmtbcﬂﬂﬁﬁ%ﬁqg%st‘ﬁgﬁﬂaﬁgé ﬁ{&gﬁﬁgﬁau%ﬁs%% SIS gcﬁ'om a

" sarconm rdoma, angl osarcona
: mse%wmatg m@alrcmme trdmlaﬂnph doxgiietind ahdret nmmq&w:ated mRNA

0 rna t.h E S tunor,
decay; ?ﬁ i 3‘%%? th§'8 W%ffﬁgw@é SSFPeRmEProRSRRto determine

 the priegdhee @ﬂa h@ns%ﬂ.{bqﬁﬁtan&[ &% nﬁﬁnfh@rt BV &
prostate cancer, squam)uf; ceTl carci nOnaé%ﬂﬁgﬁg‘F’%%ﬁrceﬂs

ema“é%df @icrediom, byadanesptabls Wemmo@cmngasmyn dma,preferred

il
emboﬁl ,ﬁg% ?hg%gn dle g?ti Gl 0 nEé se%ygchg 3% %lg)g?a E; %(h gﬁg,ﬁem Blot, -
polyrmma |chatiyeH66 (PORR us@ 6O1hE ISRER Mafidens RefdH E%?R ), 08 B&lymorphic

ceI . carci norra hepat ona, bil e duct carci
lengtipicsiicien fra Ig‘@rﬁmbmﬁ to dpigryion iff 3 manseisaomation is present
in theWI{TK%f tl?%ﬂﬁent (iﬁf )P MG be dgtﬁgxt LSy bfa Ztgrgg:jovéls bHRg protein

carcino ung car Cl
_ with thenwisenseanuteiivd e |6K15t|eSSBar1ﬁ tmsq:ﬁiﬁentgiylvm%m bR:$ bf efh¢f o,
astoma, crani opharyngi oma, ependyno

. nedul |

. lmmuk%ﬂﬁg@‘sp gﬂ LR sEbodRsnE cthe paienh Bringem Qo has undergone
| A

screerify WSkkfo fﬂﬁgfg e%%tdgglqgo%ggr{sl Hlut Q;EI gjgg'%ﬁ%af 3 egmppound

anona,
of formulmirqr Thcan eccuy eifftep bbfagt braftdrditieha, reﬁf‘ddte@lbodlment, the

L hobl L1 | hobl
o B B e i B e
- assay BEDBYRLOGY fle GBS ER R of%ﬁE BPmM%ﬁ%ﬂscoi} e K/ Aon;

acute @éﬂbro eukem c | eukem a
_ ‘partlcu}g@glthq:y tigipy be treatké with a amoandpadtioniarg eyitédfor the

: act hocyctj ¢ | eukem.a, acute
mmutatig e Sore B SaP A oR the fiserip Spengel o the gene i
questxérﬁl&ﬁiﬁllﬁem%bra%‘%ﬂlkﬁﬂﬁfﬁ‘%@)ﬁﬁé Gfélﬁmeeﬂleaﬂ hairy cell

ukem a, or nmultiple nyeloma. See e.g., Harrison's
_ {0133]F3iﬂ| anethst emsbodimient, drereellls Kegl, enifa] cdihgmamnﬁmau oeldd, Bagbrial
cells, ;%nt cells and virally infected cells) are screened for premature translation

termination and/or nonsense-mediated mRNA. decay with a method such as that described

r

-above (i.e., the DNA of the cell can be sequenced or subjected to Southern Blot, pblymerase
chain reaction (PCRY), use of the Short Tandem Repeat (STR), or polymorphic length

33



eds., pp. 491-762 (15th ed. 2001). 52 WD 20041091502
PCTI US2004/ 011106 [0135] In a preferred enbodi nent,
the invention enconpasses a nethod of treating or
WO mneeaniz ng a di sease anel i orated by nodul at irr/ed2004/011106
premature translation term nation and/ or
restrifgens Bagreenie (RIBLRGNATRSA tol defagmine if zmpistracanutaigorois@resent in the
torrs associated therewith conprising
DNA::Tg:ﬁag%l hg a cell with an effective anount of a

[0139]c8mRelivtnethod s BuvbnticH fubtherCInhfise e s RadHRY of 1€

present nethods include animal cells, manmalian cells,
addl%)&élt therapputiceigent (i pl afheraperticsrggntiothr thim g opmpeiEdeef the

od| onsense 0
e e S R
mvedﬁhﬂ canbe afesian eoﬂmmanbxe siihtae tbakt g marmmus agbfll ?nﬁlarap eutic

Ci i n enbodi nents, a canpound of fornula | -or
ageﬂta i u%n RirAte Bok limied tp noncpigid apigesien ﬂowﬁf@?%@ﬁnthnsﬂammatory

| agents: Bhtied: @hdihe u%@@fo‘oﬁ&% » 2B SIS a %r?dg ég}g “channel

preferably a as a preventative
blockaISdaMEeeragelmanémﬂmatherpmfénat ure transl ation :

_, [014[{] glig at ! o &%&, & pomt ”m%ﬁﬁ Kjog %?pq.nslgeagdnﬁnistered or

fonmﬁ%& 'ir%&ﬁﬁnﬁt‘ftﬁ{wftﬂ ﬁnt&%hb& NbeltS. SHfabRldnffarlcEC e ts include, but

di sease associate wth ture translation

are natdmmiedde; alkylaing agentsomtmgsmmm@t fdateRhagomsisyurinen

antog oG A PR dpiB A Hons, R0 B BERHC BAJRogs apoptosi

inducf@RNEONS CanBid R bRNinhaMREL; %b&k%)ﬁyhﬁto%hﬁpﬁtx%oﬁéise&@plﬁﬂna
subject, or cells extracted therefrom

carboplatipiniasfeson emsepieschiammifon; lgvemrehdﬁe iytasidaymegastral;
nito Sf- L8 gym?rgggg,;u fﬁ %%EJD%P b he patient can be

equenced or ‘su ot pol yner ase .
-[01413 ﬂhabm:ﬂﬁ ambbdlmehﬁgﬂ%)e coﬁ:@;@u@cis dffferablle Tlor TR ddefigigtered or
' STR), pol ynorphic. ieng restriction: fra&gent S
formylated i) C%tap%ﬁﬂswlbm&@ﬂ@m cortpim embediments theantibigtic és a

o ERERL e BP9 OB RIS Lt

cephradind (¥ dfieseﬂi@hsaeﬁsmmat(élbﬁﬂ@) adifpﬁ:mﬁ (Esdd),) dmfidiua (Ceclor@)

at |.ent ot her | noassa
Ceﬁm%ﬁ@ @Xﬁ%&qsf?fﬁ &5 63@2% 2 R OmNCI B &1 HYWP@YW
(Biaxid@s), %@mﬁycﬁ@rge%}y@mﬁlﬂ Ewcf‘n g)%n&ﬁlﬁﬁgygep%cﬂmv

a nonsense mitation. Adm ni st atron conpoun
(V-CilliorXe®) cx BendfeeK®))am acmingdonsi (g Igeroﬂm&cml EFloxindf); aproﬂoxacm

B R 1R b BogbS] Bt s v

‘agamgwgé%ﬁmwgé}%ﬁgsécreem ng assay and treated by the
adm ni stration of one or nore conpounds of the

- [0142] e mmpmnds pﬁﬂn mvﬁnanhmd thiverthatthermpeutiny agant tareadt raddmvely

on el b2 TR LB B & Sl o ising
a comﬁtﬁh:ld dﬂt@@mvéﬁtﬂ)ut is adﬁﬁﬁaefea coﬂé!ﬁ&hﬂﬁ? lethsdié BB AR, BFe

wel | known to one of skill in the art
‘another therapeutic agent, which can be part of the same composztlon or in a different

. dbmpqsition from that comprising the compounds of the invention. In another embodiment,
a compound of the invention is administered prior to or subsequent to administmtibn of
another therapeutic agent.

. [0143] The magnitude of a prophylactic or therapeutic dose é,f 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 séverity of the diséése or condition, and the route by which
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[01381 In anot her enbodi ment, the cells (e.g., aninal
cells, mammalian cells, bacterial cells, plant cells
and vitall )rq’ infected cells) are screen?d for premature
transl atio term nation and/ or nonsense-nedi at ed MRNA
Wodm@ylsﬁlth a met hod such as that described BOBWE2004/011106

(i.e., the DNA of the ¢ can n
the SIS TBEEAEIY 5 ASHUAIFEFH- éi%stdo ‘? RaPERRR SR Rlauency, wilfalso

Y Pehs iddSARial patient. Suit bI
vary é‘&ﬁ g Hﬁ i C %%e’n gt %P{%E%“ﬂv@&%g?&g 1502 PCT/ US2 gg 4101 ﬁlo% ©
dos;ﬂgaagmeak canbé fagﬁ}z sﬂsct(:mm)osaﬂumm the pig vty dyereppdgration of

t A
stich @@rt?r;;] > IeIF gc%ggqyl .égqrérﬁrgcxﬁgg ﬁgl I A 508 foPhie cgﬁdlhgr?s described

I'nvention '
b& BeRi 011 ﬁigft@tab@nﬂ 2000 &g peacﬂdytgmmads a single
hermPherapeutl C %%ﬁ%& e. a therapeutic agent other than

oncea-énfusatefstatiyes dwnlﬁé dosesilroughoug adexi 0 opssuPadipeat the
' f th t t t h h
: daxlyoqwg }ﬁe g Hnis e 2 %éln%%g%}l ﬁﬂSe of rllg ‘:‘ia | Qidsa ﬁéseg eclﬁcally, a daily

on wt t- one

dosc%ﬂh%rshéﬂﬁrl}%%ih lhBo@dPRE to BvaK pEigiper day miae Bpﬂsﬁﬁ.uaﬁy, between
but” are not limted to non-opiojd anal gesics;

aboun bfings dcibdutiQ meiper datidn shapazing Kt Ratienh ficherppy ghould be
ner gi,c bl o ke S

i TS RASKEL a3 3334 o s ey up

to abRUENN0 ﬁg% Aboit 2008 midywrdaf as {ib40kingle dose badivided doses,.

enbodi nents, the conpounds of formula | or Il can be
depeadingondhepattrngs glahg! FRSPASEd i n conbi nation with

v[014amtl % ar eeﬁec%%?agm : eglﬂbgﬁvgé ﬁiﬁ]@ LRI SlcdRACHISAL Oelrbitles

not ating agents; nitr ,gen
disclobal i€l in sérae aﬁaes,aast\aﬁduelapp&pntgg thase oémdgg@ﬁ Flgfl4n the art.

RTINS TN —————
mterﬁ[ﬁ A %'témhﬂ@de%ér%ﬁn Jefafhasion wih didividual paﬁent response

reas; cilsplatin; carboplatin; interf .
[0146} e th'aa%“thdarapmtwﬁ?ém?ffﬁi@ws pwiopge; PWR}%YMIB Ye dotive amoun
gestrol. mto

s LS5 B o Bl g5 Mty oo e

abo&%s&%@é%@é’@e Sholé fAd dbsk fequdnky setredbles. aﬂmﬁ”ﬁbmithﬁepbuucally
fornmul ated i n conbi nation with antibiot,jcs.

effé@emtammmmmbmmlscablerf@r different disrasey @dpondifionyy 2p il e readily
- knm%tg Bﬁ 51?0@; 225 C%Z%IJP’QSX R3S 5&) g]ﬁmﬂa dl:}eﬁﬂ P8R8 t&bat or prevent

Vel osef (r %t)
suche@bdsa bﬂﬁnﬁﬂ&idﬂﬂfd 63)136 oe ﬁufﬁcmnil to ¢@Eu‘cz; ad(vm)s)a effects associated

. cefacl or (Cecl or(r cefi xi
-mﬂ:»c@ﬂaamtmgal ﬂ»@mq(S@)é% 9)?1}0011&9&&6&&3?#% |dﬁ3°(rf??% dosage amouuts
Iar r axi n(r anerthro cin (e.g.,
%y%h?%%: nz(lr))()))zel peni CI|>/| in ?Z . (69
penl CI [1inV (V-Gllin K(r).or Pen Vee K(r))) or a
| QU4 OrFHARMACERTHZAEI GOMROSYFIONS , ciprof | oxaci n

T
~ of ﬂfﬁﬁ:f%sioni?sm?maﬁic?ﬁy a«g:teﬂtabla pOIM@E%tpﬂdi@acwﬁp%Yﬁ%

of the invention_an e ot her apeutics
hydeate, onalaEFiodhgroots A6 i eOPBREFARY Prgyned dALg ffbsese
formd AL LRERAGE Hm‘?'ﬁ%‘?ﬂﬁﬁﬁ@ Yor oPal CRTESAET (hchifS Eiﬂﬂinguﬂgbuccal

© rectal, nasal, or vaginal), parenterél (including subcutaneous, intramuscular, bolus injection,

intraarterial, or intravenous), transdermal, or topical administration.

{0147} Pharmaceutical composiﬁons and dosage forms of the invention comprise a
compound of the invention, or a pharméceutica]ly 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 excipic’nts. '
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a conmpound of the invention is adm nistered
concurrently with the adm ni stration of another
t herapeutic agent, which can be part of the sane

wo SRTRespion or in a different conposition fgomthatoriies
conpri'sing the conpounds of the invention. In another

[01 4@3}2%‘3&%& glaarﬁlagémﬁg%%ﬁsitfoﬂ%nkém OBy thes embodiment
m ni st er prior to or subsequen . to adm ni stration
compfses ananpemdiof dreipeertion, eipepharmpoadigilyrarsepialjairpligorph,

a prophylacti ¢ or therapeutic dos f keul .
prodiyel FAfe v e of SEUTRE Heener b ot PRt ferapeutc
agenf ht Qe BFAAREEA th&hpautid ag@rs chideChnt@rd ndMinitdd|to: anti-cancer

vary, = however, with the nature and severity of the )
druggingeasieinfamostidi thepiesaneluding, b poblimtedin, dipse stpgabove in
g .20 091502 PCT/ US2004/ 011106 the active ngrewent is

Sclg8 fi*vst ered. The dose, and perhaps the dose frequency,
[0149) $ingRIBR doydeYoREEENtHE RFrehtiod &re saigsble fondyalmigishl (eandhasal,

. response of the indivjidual patient. Suitable dosi ng,

sublipgunlHaginak hrcash or secil), paratadle - Sy qutrsseuss ByavegPysybolus
.. Lhe .art. i i derat UER: Qb $r-patiBnt.
injecf fmilehhe. S EyEARSAT R koihefhal EHERSLARIAOR palien
Exangflagbftdossis fascincludd, budareaiot lintitedvot tablets; kepletangpsats, such as
: f-orom about 0.1 ng to about 3000 ng .per dgg_, iven.as a

soft elastig|gelatin gapsules; chghotgdeehes; degeapsh fi{}P%r 10BN\ PRRY1EHE s

- ficed)MpRRG: g5 R Bsingh:@eantd blaktefO $6lutions;
Omt"?‘;s,ﬁrt%g?ha@%‘?g@g’guﬁcﬁ )épés}ﬁﬂ%’gﬁ(g@%%g’e@ Gpings ekl Py divided
patchiosesosoBegi, hawhkpryys ar idhalbrs); aibss Hquid dgengs Hommagsuifable for oral

from agbout 5. to about 500 er. day, npre
or miogih AP SHonR P EEr BB ET T oR I EoBEC S g eaueous
liqui% ShspHiions! Sil-FRRAEL BRhulsibhsPed ®Ber-id-Hi¢ LigindlecaRlsis) Holutions,
e ‘initiated at a | ower dose, perhaps about 1 rrg t
P&

_ ( o]
and ediyireg iid depagafiomis soitabde fa prfenteseadsumigiraiion te @ pabett and

- ...200. to about- 2000 r i r . S .
sterifgRidie s Sl a R PG U S oBh by RoRinRbdY Goviae
liquidiehat frasReiate fdrPhitterdladibyibRatieoagALYNLt O Use
dosages of the active ingredient_ outsjde, t he_r'angﬁs ]
[0150)i Eled enzenpsitioneihaps.and dyne afAlosage faamapi the pryenppmvehtyprigly
: hose: of L par 1L d4.n . E A j ;
vary B0 E o O3 hanale D 105 P PR BR AR reabihent of
inflatvidakiok DPYrdIsed aRdaselesy dontain hirger mopuntsadjus by more of the active
term nate therapy in conjunctjon wth jndividual

ingregipntsdheorRprisss Higr 2 doseeAorm vsed infhe clrenictyrataght of the spmy

iscaSLT SN, ARt dodi SRl IEEEhoMRS BPBGT
dlseag‘%dé ﬁlkﬁé&ap u Fi/fliltcaalr1 F?/ﬁgrg @%%%gfact |ncsg lgle%?&r)lgg?i ve TRore
of thea@iatingredisnty Sadmpiseseihan en omijasge fdre used to treat the same
... abovtrdescribed dosage amunts and dose frequenc : :
disease prodigpraer. Thess ewwsaa&%%w&c depage dpphencompassed by
is {00! TRYRE: '9@@&, lebdify Sbretlt RARSEILAM in the art.
ihis con |%§8§§7 as&\{/ivl!%#ll'l3 e ?re‘gigﬁe?e%ﬁ{)ﬁtafgtt hose of e
See, apiRemingtaKi Phaimudehtca Stienisni §thelly MagkhBublighing, Baston PA
_ sufficient to.treat or. prevent such diseases, but
(1999nsufficient to cause, or sufficient-to reduce, _
i | AP SRhb &R aW 11Bsape R BRIBRise one or more
- [Olsgﬁgfégﬁgggg@g%ﬁ%gz&g comggsed Sba)%et he abg@g descri bed
_carriets,sagipianountimentan Suildde et ipiguis atswelt kewiud tosthose skilled in the art

of pharmacy, and non-limiting exalﬁples_of suitable excipients are provided herein.

‘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 Jimited 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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4.5 PHARMACEUTI CAL COVPOSI TI ONS [ 0146] Phar maceuti cal
conpositions and single unit dosage forns conprising a
compound o( the invention, or a pharmageutically

t ahl e pol ynor ph, prodrug, salt, solvate
wq?@@ﬁ@g%g or clathrate thereof, are also encoRAASae4 1106
pare%&?al'tﬂ!fggtfb&ﬁ%f FHienbstvua) of0sRE8ulaf @eiBer® malyhi®o depend on the

nvention may be suitable for oral, mucosal (including
specifioidtivg uadredibats dathe dosagetfaing. nasal , or vaginal ),

renteral. (i udi ng subcut aneous,, intr cular. ... '
(01933 8 i hsiob et pin R A0S b ARt ositions and
. doségﬁm%oﬁﬂﬂﬂsﬁ@' ackiOPingpddi @i Isiics twabdricen facilftdr the degradation of

armaceuti cal” conpositions and dosage fornms of the .
somi wompenels. Eonprampde,she eddiloruptivaber (e 17Tl aceapted in the

har maceutical ly acece . ' .
phalf RGP Bl OF SR AR BOEHR0RE: KB No Rfrbine
chaﬁ@t@ﬁﬁﬁ:is }sh@ffs sheld-lidosaipe stabilitp oﬁforh:hﬁtiﬁhmmtihmn See1 e.z., Jens T.
typically also conprise one or nore pharmaceuytically..
Cargiensep e Stabileypleneiples s Pogstiso sl §da b cel De er,ﬂx)iw, 1995,
pp. 7018055000 1kt 8ng Lgétguﬁ%elétaﬁﬂhé ag%,k@;osmaﬁw@&ﬁykbﬁ unds.
*"Tonposi tion’enconpassed by this .enbodi ment conprises’
 Thus, theefie oflwafer bhe formudaticroran herofgreh signiicente stmielyoisture and/or

- acceptabl e polynmorph, . prodrug, .salt, sglvate, . . .
, ,_hu@fglﬂfr k-3 é‘,’mﬁi‘m\g{ H\l‘gf’r@dt‘ﬁé‘flgéq”?‘%g“%tha}l pifkaging, storage,l

adi Lhenal of BRAARGMEI ¢  agent. Exanples of additional

‘herapeutic agents include, but are not limted to:
[0153) tAnhydrons phardraoggicahehraprsitiang fahd desge frrmsieé thepneention can be

o 3 e ] 15 B i v
i d¥ESndRdna " BhaitHabaiticsl dddipdRitihs ahlIEQRRaY fdris that cB@PHke lactose

-.-sublingual, vaginal, buccal, or rectal), parentera
and plelegpt one aitvgtingiedignt thplrromRFBADY BIIBH! USCCHABEANES are

o St fitagl o
AT P A S B,
manufR ki@, plthgiag emti storagetiedxpeatedt abl et s; capl et s;

[015%13 @;ﬂ:ﬁf}d@g 512@3&@%%%1?0%@@%3@3%” ; gpaa?esdugn%lss’tored such that

o oSO LSRN i AR R OB GRS oty
~ packageditsingmiateriahtlvoes; to pesvesbdipofwe o wateaswdh thgrthgwscanrbe
. .iphalers): gels; |jguiid dosage. for syi tabl.e for, oral
- incligeding hje Bumlsrckita ?&%ﬂlﬁ%ﬂg%ﬁsaﬁ%‘?qémcyfa&ﬁs|%%}ﬁ but are not
limifd 30 SEh R Sedled fo@lg,ujtﬁ%tﬁss,olini{%é BHUERYS (ek!, Y18, blister packs,
~suspensions, “oil -1 n-water- emul sions, or a water-i'n-oil-
and ktrggiadksemul si ons), solutions, and elixirs; liquid

. e for.ns_suyitable for renteral ,adm nistratiqn to
1015 T8 Fuvehtion ithot fiorrnaies PRHE ogarel CORBYEPE A e forms
that BFRPRACHR ot hdrE Sdmbb@dsqRdt rblch UeREL tyf WhitH ah QcFeObARient

_lrquid dosage forns suitable for parenteral =~ =~
‘will dderinpest.r Suclocommuadyarhicnare rgfnsdjo Hireinaee figakilizérs,T include,

. shape.. and type of dosage for of. .t ipvention ., Wl |
but 15 BB o, SR oot o= affore fric T oL B ar gl s,
[0156P3 MEEHE AL HEHd typeb BEcRbpikSts! the ambBME afd specific types of active
inflammation or a rel ated di sease may contain | arger .
ingredients irsa dosage forar may ddfasdepandingoan fagtors such as, but not ted to, the

route by which it is to be administered to patients. However, typical dosage forms of the

Shiu
gy

—t
- 1y

invention comprise a compound of the invention, or a pharmaceutically acceptable salt,
solvate, claﬂjrate, 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 di'ﬁded doses throughout the day taken with food. More specifically, the
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‘methods ptpharpesy well kngyu to thesekilied |
,Phar%%zrc%n&?c[aégggrgée Heup&G | Meck PasIRdIRNEasthPAR@ostnsage

ingredients it conprises than a dosage formused in
the chronic treatnent of the sane disease. Simlarly,
a parenteral dosage formmay contain snmaller amunts
wo 8for@oopr nore of the active ingredients i tPCRUMNI-BEII06
than an oral dosage formused to treat the sane )
dailydicseBsanmnseiaawiterdail¥ neegatiydigtékdossnySpaciioatly.crdaily dose

speci fic.dosage forns .enc assed .b t hi s_i.pavent
rangegonId s GO DO BE AL CUE b dopaart g I b s
i ' t i patiBeMhB i ySshould b
sor 5 A 8 B gy prafp e o o
initiaeaistt arloWer dose,3@eHaps abquy 1308 toheut 35 msh andraersatgddhpecessary up

conposi tions dosage. for [ofo] 1y I IES .
to abpgh L0aps 1 Baf BETOE Pek o, CORF A BagR iRy & BB lihee
depeﬂ&iﬁg%ltﬁeﬂﬁﬁ@m fevdihepensdi |l ed in the art of
pharmacy, and non-limting exanples of suitable
exci pients are provi ded herein. Wether a particul ar
exci pi ehf-1i sORAL PRISASEFQRI noration into a
[01 5P BR ARGk cslompodipasH the mventiclotagarefsaitablefperds on

a variety of factors well known_in the art includj.n
admipistration c4u b presented as diseraiagoseee mersichas, 8&%{5@0? biged to

tab1egs"'o('g.[§»g,%ﬁgt§i"e E‘élb%ééﬁ! gagl_étté; oot %T%E tigni®y @.ﬁ,@%ﬁﬁ; syRipa). Such

etrorns su excl pi1 ents

' dosa%@forﬁl@ icbtdinfredatsmined snfouiB GROETOBEERents, and may be prepared by

CT/ US2003/ 011.106 par nteral doiﬁeg%'f%%éﬁ?&eﬂgﬁgmﬂ

hi' s 1 nvent ion f_urt er enconpasses, .
[0158NTypicausalplossgrdoms ofché inventasice poersredry cogthizig the active
conpri.sing.active. i ngtredi ents

g 2R RSP AES S5 e BSRBgetion

. pharf%BdIce: conlpRuAdifl tcRliqRés. WcRfiedi cdh takbYvidSvarletiedyforms

accepted In the ~pharmaceutical arts as a_neans of

. depesﬂimglﬁatthm@rquf@rqp@raﬁpgldgﬁﬁgéox ?ﬁr@iﬂéf@ia“f% F@‘eqxgmqq gxcipients
B T

t

| glycSiar silseMsatibls, Bauiring! aRhls] frysertitives) pideslofinBrageits.cCExariples of

" Ed., Marcel Dekker, NY, NY, 1995, pp. 379-80 _In
excipipia svifahinfos pseingokidaral dewer &%%e@h@oa’éeﬁnﬁg@% Fsulsp, and
. _ . f . 3
ot ARG B i ALk ARl
diludi®y, gtantkatiag dg@is, hibuichnts,bindurs anddinintbgragmgagentser ed

o e Wi s R s
solull QR i _]gs”néxjcsg%legg%gj or ﬂfeygﬁ&@ e SARALR ol @Y PRodubt fobBonstitution

i nve prepa usi'ng anhydrous” or | ow
withRit&t ditothes euitabigwehislé beforedisen Saciahquill pvepacitionsimay be prepared

|l ow humdity conditions, Pharnmaceutical conpositions.
by comesntionn greantitl PRATEECRiFBlLY aeopblediivgs ik as sspepding

‘ ‘agengég@.(ﬁz,ﬁg}ﬁiﬁlg : ngﬁ:@h&ﬁﬁc dQRLHE R cfatBd E{%ﬁﬁfe)fa@}; emulsifying

ry a are preferably anhydrous if
agenfidifost Avtithiah ocamtiay momdatiheaws ivehicles (@agdAlmondun, dily gsters, ethyl

alco}gglj:g;g gl?aggo_nxg?e%f vae%}etléllg lle %%53); Iggg lﬁ]%gérggﬁve% Tgé? Ene%ﬁy? o8 Sz%plyf'—p-
hydroxybenzoates or sorbic acid). The preparations may also.contain buffer salts,

flavoring, coloring and sweetening agents-as appropriate.

- {0160] Because of their ease of administration, tablets and capsules represent an

advantageous oral dosage unit formi, in which case solid excipients are employed. If

desired, tablets can be coated by standard agueous or nonaqueous techniques. Such dosage

- forms can be prepared by any of the methods.of pharmacy. In general, pharmaceutical
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[ 01541 An anhydrous pharmaceuti cal conposition should.
be prepared and stored such that its anydrous nature
i's maint al/ned Accordi ngly, anhydrous (conpositions are

ref erabl y- packaged using materials known to prevent
wo %ﬂg%la?ze to vvater such t hat they can be |ncT€iE8820Pﬂ011106

com;%)ul " gqg q%%%r%u a%ﬁrg%arr% ﬁgﬁm I?Iﬁy %l 0] tgly admixing the
activh Slefedlidnity haﬁﬁl &Ehefrp iflr®ly @vREHISERd catfibis, &% and then

contai ners (e.g., vials), blister packs, and strip
shapipg d@ro:{im 589 ﬂﬁf&SlIﬁi/Eﬂﬁ’ﬁﬁélﬁaﬁqﬂuf neesssaEiconpasses

to16 {5 BREGME £Rkiet SPACHELSRR 130CHEAR808 of BoWine. Pnpressed

" . tabletdthe be ?fép&%ﬂlbyr%ohﬁﬂés@ﬂgeﬂh suddtlé maemﬁaﬂmuvéufglfedmms ina

conpounds, which are referred to herein_as
frec-flawingifouy &ych, as poWepiRieEranyes, opHenallynipdPibgn exgipient. Molded

B T Nt m—

‘moistexed witk ah fnert Bpiddumt.s and specific types of active
may differ depe

B R R 4 ol P e By
mclu&@ 'bﬁbaré 'ilo’c Bmited Q,e bﬁﬁ@snﬁﬁéﬁ r(ﬁﬁnﬁégr&f@ LD fubricHiRYe BS ders

typi cal dosage férns of’ I nventi édn conprise a |
- suitalde ipyewe th pﬁarmheaumﬂmompom,tions amd qhimgmﬁn:ms inodadd, put are not

it 5 R ety DRI on i Pt el Righgahic gams
such b5 Q2R Bighoal o SniBAGIA o OO orfRYed teiHbit Aar

asmgeoncea ay dose in th € norni ng but

gum, miéileﬂeaatnldytsabn@tamea éelg.dl @@erkcetﬂmiqmgrmﬂmow hectatayc atrwfe'methyl

f.ood. More specifi 091-5
cottoffed P08 SoRRRER G0 Balyrint P Rl RS
cenuldad bbb—gdlatﬁﬂﬂﬂi dtatchl] h&ﬂﬂ:ﬁ@pf@?ﬁﬁwﬂ@ﬂ) eelldloseald g/, Nas. @208 Y2906,

ran shoul d be from about ng to about 500 ny

- 2910}3@-?0@&1'9’“ é"‘/ﬂb]@é%fap‘éai}ﬂﬁwmsﬂb%fﬁ%%n about 10 ng and

10163 3ot Qe RS AR ol R FRHRIAn U4 R L Ebeilleand cosage
formaihﬁn.‘ltbseél herein mchidepbut 26 mag linaited toiatce adeitm éarlﬁtﬁﬁ@ﬁ@@' Yeranules

STIER D AT I YT O
-511101@5"&% 80t t%l %&a?&lgm SRAAS& stéheR; a]ad%ﬁm &eer. FeiMinder or

har mac conposi tions of e 1 nvention
filler u‘qzharma@uamltCaDipesmons afithe mvadhmmlsstnneall}cpremn irbfrom about 50

oo USRS Sfudti el
(0164 %it@ﬁl;é fomﬂuﬁﬁmry%&%ﬁé Spnfie GRldte, bﬁdaﬁtyﬁaﬁﬂmted to, the

Syrups). dosage forms contal n predeterm ned
materiakpgohd as AM@E&RI&-IMQAWBHM—I&& AV R 0580 aAHEICEerH-l 05

.(avaﬂgﬁf odsgﬁf&;ﬁhar &EI | . ?}APQQ OJEt haose ‘5‘%4 Icqgfl%’ l(karcusHook,

PA), & BRG8Es th as ;Pe&ﬁéﬁmﬁﬁﬁs'aﬁﬁixﬁﬁe oEﬁﬁ&r@& SALnELR Mlose and

[ 01581 Typl caI dosage forns of the |nvent| on are

sodxumi@mia@eﬁwl celiribosei solyl aSh%VKE;EL Pé2-58 h gbwtnberantyilraus catow
IIlOlStng@t 5?%?%@?%0@@%‘{75 m\&ucgﬁ ﬁ]éﬁ? %’E—I ?W an&IS?areﬁtISGO LM,

[0165] Dlsmtegrants are used in the compositions of the invention to provide tablets that-

‘dxsmtegrate when exposed to an aquaeus environment. Tablets that contain too much
disintegrant may disintegrate in storage, while those that contain too little may not
disintégrate 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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phar maceuti cal conpoundi ng techni ques. Exci pients can
‘take a wde variety of forns depending on the form of
preparation desired for adm nistration. For exanple,
wOesaiopisents suitable for use in oral |iquid BET/HS200HEI 106
dosage forns include, but are not limted to, water
amougk yEdbinteguint ysedalarionbissd uppatbertyprptdgeneiation, and is readily

s BGES] HRRL G5BTS0, AT PARER R Shueri

compiRe from RWEBS5 30 aﬁ@\ﬂ'l@tvﬁelglﬁ@ﬁﬁ:@hﬁ%disﬁmﬂgrana Bbtﬁ:hﬁ()ally from about
include, but are not [imted to, starches, sugars,

1 to abiowt DwelepEPaLetes dsEIesr¥se, dil uents, granul ating

{01 6@812 iniegr%%ggléf @aﬁxtée' usgﬁ pagxg%cfae?gﬁzg' h&hgﬁﬁfﬁ iR¥osage forms of

the ipv@fii¢h bludé, b arenot hﬁk&dttdnelg&eagmr,mﬂgmi‘ccamh xa]npinecarbonate
sol utjons, sSyrups or suspensions,

microarpsiallipeeribuloss, apscaprelinge Fodigp. ERei qalﬁ ) il gfmﬂ?msm’
sodm}é@hﬁfc%%?}; Bidie hohih bR i%cé( @t@fcﬁ, lgre%%fa‘ﬁhfzeﬁ%?archs%%r starches,

eparati ons be prepared by conventional .
claysneihasalging, rothﬂra:enuloemt gluads lapd anixtapsdldreofaddi t i ves such

10163y g et oo e g R Bise et oribae oY B g G of e

inve El'?ﬁ udeE£ bk are h@%ﬁﬂé@t@&aﬁﬁﬁﬁét&}ﬁe NBaRENEDSarate, mineral oil,
ve e.g., alnond oil, oily esters, ethyl

light aime:rhicxhl glycenpcoribivdtmanniiol gobisthylene |gé})col aﬁaﬁr glycols, stearic

i B RSB B R PSRN et o,

sunflBeoit, Gesakd) dil, RUbE 67, o2k b, andsbybean bng,mmtmm,gemﬁdﬂeate,
' sweet eni ng 3ents as_appropriate. 1‘J£§'01601 Because of

- ethyltinsate,cagee and mintwresitherpef: ighditianab ¥1§atliﬁ§108’élﬁsf?lf ggample, a

oo R SRR P b o bBae D o

coaghiaiRtabms6IaiT shathenaitica @ﬂarﬁét&hﬁﬁbdgmm é}muszlano TX), CAB-O-SIL

o nonagqueous technlques Such, ~dosage._ for
 (apyprespirediopyiande P Méoﬁé%%%’@ P6p- iR & o §Snixtures

re%%ﬁb%?ﬁ%ﬁ%ﬁ%%{g OSI ly%OHS an Osag)g%s%% a]gl?uét : Welght

percemt epiae @ﬁaxh)acmmdabcamyosamils iontidsage Edrynsaultoi whinly thcfrere
active ingredients with liquid carri ers, finely

incorgpsgfeffed solid carriers, or both, and t hen shapi ng t he
product into the deS|red presentation i f necessary.

[01611 f@@ %Eﬂﬂﬁn@ﬂﬁﬁhsﬂ DOSALE poFEmIsed by

116§ AR 3RE el P AP o8 08 PG S0 P RO loase means

or byacféth'v&? deDRES ﬁia?ﬁlte%élfkn%wnftb %ﬁ)‘sf: bP¥idngr SKiMif lﬂ‘ié"arﬁSExamples

granul es, optionally mxed wth an
-mcluda,dmpawnmt hmM@ﬂ ti dhose aloscaibed el SoBatvatioby 3SR 7R3 P16, 899;

353G ool T 08 T o R AT B e S Po

5 oﬁsmsle?@ A%, £%54 P56 hS 5181566, 3AcKEf WERY ik ThcofkateBbaga by
orfis’ of the invention incl ude but are not limted

- ‘refer@we Bucddessge farhiseas be Qs@ tp pgcgm@ﬁigw oz ganirelindiglpasesof one or
R T R T L e —

_ matrices, gels, permeable membranes, osmotic systems, multilayer coatings, microparticles,

hposomes Imcrospheres ora combmatmn thereof to provide the desired release profile in
' varying propottions. Suitable conh'olled~release formulations known to those of ordinary
skill in the art, including those described herein, can be readily selected for use with the

- active ingredienis of the invention. The invention fhus encompasses single unit dosage
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| prophaiactisstiectaysy en sitendse peg .
- of mf%%'g@ﬁ: Bedy M&C&rﬁg M feteabtd %Q@Ehe Eﬁk‘ig'?'ﬁ%fﬁ aﬁ%&%a][%m

limted to, cornstarch, potato starch, or other
starches, gelatin, natural and synthetic guns such as
acaci a, sodium al gi nate, al ginic acid,/other

al gi nat es; ~powdered tragacanth, guar ‘'gum cellul ose

. wWoand/wt®2 deri vatives (e.g., ethyl cellul ose, eeriUgwse11106

acetate, carboxynethyl cellul ose calcium _sodium

formesitsbleyreanladneisisiiationich apdiy wohlimite 1o, Gibics sapsules, geloaps,

t e i.ni zed starch,
and cﬁ@ﬁ%@?ﬁ%’o@fﬁ Eﬁéﬁ%@@@g&%@%@g (e.g., Nos. 2208, |
{0169 906 cont2 Ak releiBephaghisshiidal preiues/baut e semmoarggbal of improving

m xtures thereof. [0163] Exanples of fillers syjtable
. drug thsrapyswey that %@%@Lmﬁqnc%qm@élﬁ% ESIRIFTBHLS- gf#aaﬂye gafd@e of an

ot T LR ALy 1 ol i
minigow-ofdr)g subitenaticist ahployel toeturabosmpropiistendition in a minimum
amrGE 7 S S i T B TR B i o
the duafedffed d&@gebﬁ&{ﬁ%ﬁcﬂ bnd fdckda88d j)aieahe&g@mué.i EPdddition,

conpositions of the invention: s typically present in
contro¥ahreldasuformolatipns eandagrused toefifesti thatime ehenset off a¢ion or other

BT R R R
(e_g’kaﬁ{rq@é)%fﬂ&%' limited to, the materials sold as

AVI CEL- PH 101, AVI CEL- PH 103 AVI CEL RG- 581,
[0170A\Mosticopteplicgisrelepss, fimulations g6 desipmsdderipiéialy redppse an amount of

' ' rican Vi scose. DiVvisi vii.cal -Sal ‘
B
and cBheltualle rélbasgiof bber xabatk bAdrugab s thisdeves ofliherapentic or

LR el Tie s ATt ot

dintegrants are used int onpositions o
replatdiheiamoent dfatmg beipg metabelizeatdet excrdtet fromiths bedyy r@umdrolled-
when exposed t.o an ueous enyironment. Tabl et ha
releatéchia R I ETRICHT S & SIPUOPEN PY Yot Ptgs dndimi but not
limitF48! ﬁlg,etﬁmggfahﬁe,teﬂ@ﬁﬁeé, RiterCQUtRE pHySRlogidal EbRIifIgHS Jrot

disintegrate at a.” deSired rate or "under the desired

. compoundi-ti ons. Thus, a sufficient anount of disintegrant

that is neither too much nor too little to
detrimept al 1y, gl.h&k al.gage £l active
i ngredi‘{é%‘?s 3 s £rd

e ts et o 10 olid oral dosage .
[0171] Glamenterpl dasage fovan caobe admiaistgedn pabigaisdoraoeus routes including,

o of TR, AR S A o

intraflieHGE Bécal® their hihabfstetion tehieulybyphised patients @atedl defenses

_Typi cal pharmaceutical conpositions conprise from

againgireumtanginants, pasgsianel dosageconns asarelmblibttenie ot sirablepfbeing

b At R, B B R 5B e

" but alemap liatiwa ¢6 yblutiohs Radpasiitjeci, dndpddsag esafiptarse dissolved or

the_invention include, but are not limted to,

‘suspeagded nappharmaseytisally acserfable Xehiclefor inierban: Wispensions ready for
'ilﬁec@%%&«@%gfsﬂﬂsi ne cel l ul ose, croscannel |l ose sodi um

spovi done, polacrilin potassium sodium starch
[0172]| StdebRtvehichstiadt eanbe tisydi to proddaparbntent doggt Sbrinsi ofele
. starch, other st r_ch?g . " .
invention are well known to those skilled in the art. Examples include, but are not limited

to: Water for Injection USP; aqueous vehicles such as,-but not limited to, Sodium Chloride

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

| alcohol, polyethylene glycol, and polypropylene glycoi; and non-aqueous vehicles ‘Su_ch as,
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cl ays, other algins, other cellul oses, guns, and

m xtures thereof. [01671 Lubricants that can be used

i n pharmaceutical conpositions and dosage fornms of the
wo héd@Bidoen i ncl ude, but are not limted to, CcpEEiuERoL/011106

Sstearate, magnesium stearate, mneral 'oil, 1ight
biltlmthﬂﬁmd toj dorn o, \6RbhsRed 611 fah® oil, FBARicte, ethonleate isopropyl

H%/ W%I ene glycol, other glycols, stearic aci
myn§t8 and Pe bengonteat e, tal c, hydrogenat ed veget abl e
(0179 boﬁmgnds tﬂﬁqﬂ&gasg' 416 s&l%ﬁl%%% 09 9re o@ nglkt?\)ﬂﬁixor%hwhts

sesa ol'rve oi cor n -ol
disclg$adchestin srmtisg beirvgipostiedingg theqialﬂ@ﬁterhhwse@ rmaghthe invention.
and m xtures thereof Add|t| onal | ubri cants i ncl ude,

for ex a?g lg 3, , - ; _
manuf actured63 28 ' D),
[017¢lo hrpokdaroal a?eitosxoal dﬂsa@/ﬁonh&bf thesnireman @I@Idéﬁblﬂ:dlri)yot limited
SI L (a pyrogenic
to, gt I o 8&&%@%@8@@%@%&% SIS oSS0, gt fpms
knowtb, orﬁlwsmlmweﬁﬁt Ses. EomembfgtWQQ’]zéntmc?éebmcall Efe}zge@nfﬁh eds.,

are pically used in an anount of |ess than a

M&I’V\BP ing, SaglamPAJ 99 Weaphbwneduerin todthocoapostdli IlbaIHv@Fm ms,

20303 FOLUB, WAL Bl S ASRLRIAL e B

type’odr “tolrik Wba@k@%dﬂ%&%@aﬁpﬁﬂo@e §n &QNOR] fof Q spec1ﬁc

rel.ease means by- delivery devices that are wel

periofl 0b HiEne {9 NeRBY éledwn@trmma}fya deRived ampuntied a«stme m@cdmnses
(ST oo .S Ly 3R PSSR v

to prcSn&@&atkﬂar;m:ﬂradd mpMBdﬂéhgc f&nﬁ?eﬁc&&ﬁass&i @55&,1:55@%:111011 are well
073, 543, 5,639, 476,

knowg! 3 st skilled e harglasevtical it 4 dapmdienithe partiular tissue to
BTl LB R, e

mindoiypical exompients achidediit ngr mutilenital toswags, abaone >eaﬁpble ethylene
ot her .pol yner matrices

d | ul
stveof (SR Ml thnerios -SRI oBoRd it o Yhpemiaigarineral
oil, aleD@EHALS thdFedMO Rl lbELES unctlutéaoae §’ g{mﬁéﬁsg\%‘ bESmufénts,

a conbi nation thereof to provid I red”rel ease

‘whichyargiopeoxig and aharmageysicatin mqeptable Monsamzers or humectants can also

be ad g o i e e P B G ot Sl such

' addmbﬂatlangmd@m abeweleRebW1y irb@k gl Sk b, RESBIMA B FilBnacentical

active ingredients of the i nventi 6n. The i nvention

Sciengasy §8t8 .58 ni¥tigl Bublishing, EaﬂﬂmPAo(dga@e 60 WO 2004/ 091502

[0176i?é ANl sg r a%gcéqgg%lg bl 5 c{dﬁq@@chn@oan@@ysbe used

prior R pseimECon WS submeﬁtﬂb |t1%h§néﬂi! AithodeBvafapiaesht Of the

controll ed-rel ease. [01691 All controlled-ré€l ease ,
invenfions Heragmpé penshation exapews can b@mﬁdﬁo gssaﬂt iodelivering the active

e DSBS, B s o

aceto@ptran‘misl alcabelisgeieas ahaiol Ak daﬁdetleﬁﬂ%@rmlﬂﬂaﬂﬂﬂ'sﬁﬁokﬁes such
{ftreatmant is. characterized by a ™m ninum of
as dinffigy] SOl (BOBE HgtaH I Syeay e pobthyime ghsol;

: pyrrolfdi@h W hs!pB AP fBidbne; Kollidon grades (Povidone, Polyvidone); urea;

and various water-soluble or insoluble sugar esters such as Tween 80 (polysorbate 80) and

Span 60 (sorbﬂ:an monostearate)

o [0177] The pH of 2 phalmaceutwal 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
62 |



anmount of tinme. Advantages of controlled-rel ease
formul ati ons include extended activity of the drug,
reduced doéage frequency, and increased patient

% ance., In additi on, controll ed-rel ease
Wof 1302i ons can be used to affect the tinme BET@ﬁ%@ﬂ/‘)IHOG

' Q ther aracteri st suych._as b
o sy B AR he® B oe EIRNAERShREYe Pl PrBbotiBieh e
stesddtesstatalso(te E@idﬂd @ﬁﬁlﬁ{lﬁ@&euﬁfxﬂ%@fr@osm@ﬂs?&ho% forms to
control | ed-rel ease formul ations_are designed to -

adVPlﬁﬁgfioaﬁlmltﬁléﬂhé dydrophilisity ontiperhilicily 0§ opa et mpee active ingredients so
j h I
o o RAFEAL Stk B OB RSl GaR p py e
fonnﬂhﬁatms es af emhisefyirgapent & seffaciiGardas ﬁ&leﬁ?étlyfbnhm&ng or
| evel. d’@j} t her apeutjc_or prog %rl actic effect over an
PeneiAtofe § st Difforent spls, Bydrates obsolantes of the B4l mgredients
can®@ ﬁgﬁﬁtﬁﬂtﬁ‘é{'@d usPfheir Sg&rﬁ% of i @Qﬁﬁna %cﬁs digh, must be

releasedfrom he d ormat a at will
repl ace. the anount of drug bel ng mst abol i zed and
excr et edh-3.p.o AHHOSANDOEAL RMS rel ease. of an

(0178} NI shinbk S5t BiMas @ﬁﬂlebﬁreahbﬁfyicﬁ{de %zﬁ&sréﬁﬁft ']i%iﬁad to, ophthalmic

conditions including, but not [|inmtedao, pH,

-Sbluﬁ@ﬂﬁsépféﬁf%?l@ asspsojsnes othanfosms knowmtchene gfiskill inltbgartabee, e.g.,

 RenfiRUS PR lenF PG il Yo B0 g EStol P 1990 ang

Intredition &t Bﬁzﬁﬁzdc@uw DRRbde nimy2ith 04 LED B Fshi dR PRI AGhia
but _not limted to, subcutaneous, i nt r avenous

| (1985). n@Pﬁ?cﬂerf@mEfow@blerﬁOé@%ﬁ@ﬁpumﬁl HgFags sl theaml cavity can be
fornjultb @AY ﬁlgﬁﬂha}ashé%(f%y 3fal g& | fn 'Qnﬁ)o%.timgﬁ %%Qolcc%lmﬂﬁses a

ypasses. patients' nat ral enses

cmmnnhmmﬁanembommmttm aﬂrosdm&;ag&ldr@il‘ems ar e pr ef er ably-
eing sterilized prior

| bl &
(0173}, dorshing SRl pe @Rflo be arpiiges dspntoghang by
inhath§5A 8e e MForlg W M IBCT APslicaHoR, ‘ﬁ, o RBAL G stal PCT

sol utions ready for .injéction, producdts rea

Appbeatiging Wep 9%@%96 vwhidlpen dextin mcomom!m]rbm&rém«s@l Fgr

- aamBERSRLRRL SuEilcR, foPBheteled Tt S5 SR e damnicndy detivered
to thwhigaiﬁsnaxﬁ@ér ST entUROR el OFcﬁreSEXﬂlﬂl% QM&&E& Dke HPaRge

forms of the invention are well khown to those

("MBLKYD vbich yirizep sanipters, th&)@aniﬁm@ssuutﬁbﬂed@&e botlulg mopeliant, e.g.,

" dlChiO .'hl?& ombﬁ}an%-xgﬂom%[ug gﬁatnlgg ]ﬁﬁ{ e 0 U a\élg hc';a%bon d10x1de

or othdélj ﬁﬁhlble Ras BiIgLlseqd td ﬂda]ﬁ%f h 86m Md’%ﬁlﬁﬁ ﬁfr&d:tﬁ,nto the lung.
Dextrose and Sodi um Chloride | nJ ection, and Lactated

MDIderiges 2% avatiale fiorm 2 warmear. ofsepslistseuole b &Me@owamoast&ventls

* Bocthef Bk R Dan il Gl ARk RObeL I ben,

Vectrahi cl es such as, 61 WD 2004/ 091502 PCT/ U82004/ 011106
imted to, con-oil, cottonseed oil, peanut:

| -tﬂ.ls'@u}\ltglglté%‘éﬁ% 20PFy, Pyl DBY degisgep e used, o adrminister a
- com edggﬁiﬁu]lzpf g B%tlﬁun% S%yg’ rg&o %tﬁgls éfg h?\t/%mgcrAsgosce Cancer

Reseamlg néeﬁhueIrMBetmg, 1999, 40, 397 which is herein incorporated by reference). DPI

‘_dewces typically use a mechanism such as a burst of gas to create a cloud of dry powder

inside a container, which can then be inhaled by the patient. DPI devices are also well -
known in the art and can be purchased from a number of vendors which include, for
example, Fisons, Glaxo-Wellcome, Inhale Therapeutic Systerns, ML Laboratories, Qdose
* -and Vectura. A popular variation is the multiple dose DPT(“MDDPT”) system, which
allows for the delivery of more than one therapeutic dose. MDDPI devices are available
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di scl osed herein can al so be incorporated into the
parenteral dosage forns of the invention. 4.5.4
TP.M $Sli EF'IW. U P TOPI CAL DOSAGE FQ PrAS [0174]

WO Thoangicier nal and topi- cal dosage fornms of the PoveBtHOBGLII106

i ncl ude, t a ot limte |0-t|
SromOgHBS S1° heter G WsHsplneo REARS stk Bhe 2
Skye@’hﬁk%ﬁa hr V&:tuﬂﬁn PYP ek dngs1B, &aPdul&ddd caktmldgéheofafelatlnﬁﬁﬁuse in an
: ., Rem ngton's Pharmaceutical Sciences, 18th eds

inhalohokinpuliios ki fEamdaied EMtAnRGE) poveled nik of Begempewnd end a
%ea & Febi ger,

smtagﬁqoﬁf E‘}ﬁeéuﬁg‘%é?t%ser? Sn%fa%ﬁ%ﬁ‘?‘%&o 268 f orms i ncl ude

[0181I Rﬁ@&l\éptybe of ¥&Ace Bkt cariehisyd ty @€ivepatempsunddti fofimda or IX {o
be applied to the skin _and worn for a specific period

the luig isiarkiquidbspsey fievica swepheh derrerermae, &y Aradies) FeportsinlLiquid
spra¥ %ys%%?g %sgre}ﬁgélgﬂ»‘a grgﬁl}qz%lg:h%%s t& %x%@@]{i @lug % ulatlons that

canm&abedﬁébtlyﬁnh&ﬂaﬁmtdmeﬂn@u de transdermal and topi cal
sage forns encorrpasseciw? this i.nvention_.are well
¢

{OIS%BWPWW#&@@WI}%H Fre s imitEhipideRYerdrqogiponpg of
. ‘fonnqg@e&cﬁ @ tﬂegﬁ?§ Q(Iéﬁlﬁfileﬁrcréa!téééﬁs&lg f“’@%‘fﬁnﬁ g\nml%: fﬁﬁfé\ﬂatmns by

maceut | conposition or dosage
-using [#ud ¢)ad1plé.4\mttt'asbimatené1ggtto form fimeplarticlep ilma barebeciepdigninbaled (See

| teﬁslg g?l’e eE'lﬂh )ﬁ%‘éﬁg 19 l i | §9e9g ﬁbg%‘é@éeéﬁ; )}%ﬁpt oh 12 hevein incorporated
by ré?é’r‘é - Exanfle@bf néb?ﬂl@&@ F?ﬂélud@’&éﬁééﬁ‘tsﬁp HeﬁWSTﬁYﬁeld/Systenuc

pal'm ate, m neral , mxturesthereo form ‘
Pulnionpiyoeljvery hid: (ﬁ@sArmmeet@ U@nﬂ%ulﬁmé .94 mn der Linden et al,,

s Sl B P S NS, ARS8 i

- mcox%@ﬂﬁéh b Pref&iandBRCRHNkiS ahd Bafle Pulihensy Theragogage HiRisds

_ desi red Exanpl es of such additjonal 1ngredients
commdwé |f¢mmaamf:hvprp¢1by arhulizgedeviessgls cupenily wgles invesiigation as a

treaﬁgglgi{ tgﬁ %gﬁ&g%%ﬁfg 8 @@?gﬂtﬁe‘ﬁtgﬂ dﬁgéér 34%}3'1 g.ng%'@ah ?ﬂé&gatwn of

Candet R8strdh) ShaeFfaheﬁ&@ @Calidgdipt. lloﬂ,aloon:)g) ARON@pcandeaYDEM et al., Poster
used prior to,. in_conjunction with, or subsequent to

524 phmeneATPEIRion el GEIFHRFEaDn 3 Brineles. GaRboAPTIbH 5> 2000).

o8 Ay e R R D R MR R BRY) acrosol

.' - devidd i el toQslivatd @nﬁﬂmﬁd oéfirmulehbofde tise lung| BHE) adyotol devices
are.not limted t tone; various al cahols such

use elgoiiGRbenergy merosgﬁa %lawﬁéi‘ﬁw%%m or sgfﬂ@ww%f%%gd akes ct

: C fraxd

al, (B8 xkhthyﬁ cg' GRS Ay g:o%t‘éla %, ﬁﬁry}\l%n éssa@%metg%r Application,

dr met r e’ pol yet hyl. ycol'; pyr nes _
WO 94t 02863 (adfeg)PEY Applicatidnd B¢@ 94msn3 0offg; BE@Application, WO

95124 gie Colrsr e aPlesien) Uit o572t ol kOt dpmtisgiom, B

: 95/’3%7%%&1%% ﬂ?‘%ﬁl[ 1%9(3 @ed b%ﬂ%?eré&ej ﬁﬁ@éﬂe@cpochenucal properties of

stearate 017 The "pH of ar maceut I cal
the comppumi of formula Idosagetidronay be lmptﬁrtam qaa:tanmmd @ptinhize when

el PGSy i 502 G D @BFeB] SeTiv Ve suclPPgtion is

routlﬁél? g@ffoﬂi%cﬁb)a&ﬂé dff%ldlpﬂlrtﬁg h@NESID 2edbdideltes G more efficiently
ri of "a solvent carrier, Its 62 W 2004/ 091502

dehvl@@'l’drqumhﬁ D ¥hd existing ptﬂmonary delivery technologies. Other methods of
intra‘pulrnonary delivery of a compound of formula I or IT will be known fo 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 BHD aerosol devices will typically include a compound of formulaIwitha

- 64



tome strength, or tonicity can be adjusted to inprove
. aelivery. Conpounds such as stearates can al so be
added to pharmaceutical conpositions gr "dosage forns

to advantageously alter the hydrophilicity or
WORPHASHIO i city of one or nore active ingredi eREBUSH0H/HI106

to i nprove del-i-very. | his regard, stearates c ..
phargg ey Sobiialy Serbier. oL Tt oRy, fE Phemplp ey freRBhig garvieris o
Tiqui& BudSdsfatdoRel, AR pdyetBEARSkBMor a3RAMASoArbon. Optionally, another
del i very-enhancing or ~ penetration-enhanci ng agent.
matefif may bpeddedite eitertibelperosad poopestis\od thessobition 9 suapenaien of a

com B3 EF rB Tt ST PRSP M biskiLRUoBH 43 of Senbou givcol
polyBGEAGE a FEIRMeid. OO #21 niviieds af feemdgR s liqiidsired sdiigons or

I nyention include, but are not limted to, ophthalmc
suspefisian suipkle fordise #yacrasod dawieesar known taghpseofskillie theahsSes,

. i A: Sk . 1, 's
ez Bkt B15 PoL Nog 11330 Wpa RO gty AR
- incorpastaibyRaftd@eDA conpdund of forahubd T gan also bPiatmAstedid adal or
.Dosage Forms, 4th ed., Lea & Febiger, Philadelphia
vagw[@i 9%‘%;"?31%3‘55@1 FCTRBOLIONCS BT BIGPT CRERTS; 71> RORIBIEHE
- convidtRAYE pbéiﬁwb&egs&h% cbBYd Bokref BPothE r%%%ﬁayé. ated as .
nout hwa I I odi

_ es or as oral gels. In one e ment, the
- [018%idngslditiondarpre fopsulationsatescrbed. préviowsiyg tltempeudrbali foemtla I or 11

- th -0S0J i i free. (01791 A. d of
can g hruipiiSteq ¥ p B e, S limePREiREREeR] gty
admihi3réd Wiginkiants t[l:]ﬁg(‘g@l{ éx@ﬁlgﬁéﬁﬁbc@taﬂeousffl@ﬁ %F%Thuﬁl:ularlﬁq by

Planth
~ Application, WO 97/39745; Cark et al, PC
intrappgsiuias yedion. \Nbus Jonexeamle.ihe edmpruadh eandieformniated with suitable

i neo t reference). Eor admpistration. .
polysp RO HO ol Sk GOE Pharmpibue R I b o) or
ion exeHavgaicsint, of afl epdritelesbluble deheativeslifer d¥impld) mﬁlfarﬁzfgly soluble

di fferent devices. For. exanple, a Metered Dose |nhaler
salt. ("MDI"™) which utilizes canisters that contain a

1SR AP LERILSAPU 0By sy b gy s
and ediuddibr an¢ el dhbwo epahplen of deliebpvehdilexhaean bt vedderdeliver a
comsPAp P 7, Lol ot QBB Bt o
be en%@}iréd??llﬂﬁméﬁ QE02Ry W ARYos b é%@xl tbﬁi{cﬁyﬁﬂ% Houdvbef formula I can

rporation, Avehtis, Boehringer |nglehei orest.
also healebivered in @ soni@ilas oelvisel systom, SedecamibodirRbud e dan be used

, Ve ! 01 ernatively, a Dry. Powder | nhal er
(et fep e PR e LaF 10 ity ARGIEAS £ oo SHEBEH OB 86
507; SA1deK efall, N. Tnkh e MG 08PER1, §74): In BRI UhbBHinAdnt, polymeric
Proc. Amer. Assoc. Cancer Reséarch. Annua Meet | npg, :
materjigl9gan rOused Gee Mydicdh Applinatiansof CoowolfxdrRalede dyanger and Wise

: : I [ typically. . . hani e |
(cds) R B B Rqronrt T (d570) LPulledp e inaaany: pBigRroduet
Designi$idRrBriaitt 3m6len M iBGN (SAN), WG, N@wi‘fﬁ}ﬁ!(%tiﬁ;yR r and
: patient. DPl devices are also well” known in the ar ‘

Peppagnli Masronprad. peir Reva MatromomChemurt9es, 23, 61iowd alse Dty ehal,

P f.an. ~examl e, Fi sons - | cone, , I.nha
Soteul 085 821 120D BIRRE ool Ren o} 05 510 Bt . 1580, 5.
Neuroéa .Ull,alpt)'sé\. Hpﬁetﬂaﬁtbthﬁﬁéﬂ:ﬁédiﬁi&ni, 8 chiteoi ¥ rble e yaieREcafk placed
: syst em ic |

_in proximity of the targgt of the compounds of the invention, e.g., the lung, thus requiring

only a fraction of the systemic doge (see, e.g., Goodson, in Medical Applications of
_ Controlled Release, supra, vol. 2, pp. 115 (1984)). Other conirolled-release system can be
used (see e.g. Langer, Science, 1990, 249, 1527).
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allows for the delivery of nore than one therapeutic
dose. MDDPI devices are avail able 63 WO 2004/ 091502
PCT/ US2004/ 011106 from conpani es such as AstraZeneca,
by We) | cone, WAX, Schering Plough, SkyePhgimpaedid1os
ectura. For exanple, capsules and cartridges of
[0189F Baitible Evipioste (45, tiricisrindldtinerns) dndotiek hataialcdnt & be used
formul ated containing a powder m x_ of the co nd amtjh
to pravidg m@a&léow@mmﬁ@@@a@ﬁd b this wvgaionpe stellloRndp those
, sk_[l[%rﬁlstﬁe BM g&?uchngréllmd \%ﬁ}e gn'il 'ﬁ’(]fulé}%‘i‘tb %?IIIC'&?Hd v?ﬁeha given
e used to deliver a orrrua
phartdaeedtmn@dnaaomtilon@u ddsagp fayn ¢l be edmmmnd:reda dW 1ﬂ‘dlhat fact in mind,

di gm Co |
| typl%%,@“é&*{a?féh%% dotgleae poBPHe Rater stiarb eBHISE el Bippyiene
glyc H&aﬁfﬁ 4Bk &ﬁFﬁfgh%ﬁ@mbﬁ%yﬂ itﬁt%%hﬂémrmahﬁﬂmmmS

| ung a prefefred enbodi nent,
theraoé,bw]lunlz ere iwhavipgie and ph@@mcwma&y |a0®ptablec dipowies fosuch additional

la |
ingregiiup v lnrib el For hPREl G I aaetig! Spigpees, 15t
eds. M%M&hsﬁﬁﬁg!%&ﬂi?&&%@@y to formfine particles
“that. can bé readi |y inhaled (See e.g., Verschoyle et
[018&] The pHiafiagihagnacantieal comgogtiorser dos pn, gt thﬁ]:l@ﬁtf.e it which

the'p g%lgﬁrc% l!é(‘;a. zﬁgt%;sgt&o‘gl %fe‘{jaé%% gttogza %%ﬁ%&d’g{?ﬂ @Jo%% a% usted to 11nprove

delivehedf drl dt/niye h&meﬁngﬁdieﬁﬁn Bl ithepoiatityhf a(sOB&nt carrier, its
Arner et al., US, Pat. No. 5,6954,047; van der Li nden
- ionicestreggth, or {gnisity pam be pjustsd dsnmEaYe defiyayy dromppaimds skgh as

sl i s g B g e o |
' -advaﬂtﬂgm‘dy sltef e ydeapthillicity drriipablticity ofqmordnat abuverinigeedients so
I, delivered %é\ nebulizer devices, is ¢ rrenil éﬁfg) ﬂ"ke
as 1o pESe G4V 3 thisyregands siearales CF%FG%%?% &P Caiter
form§y FRGA! Ageaneém]ﬁélﬂmga 86 SftfacRh, /éﬂ@aé &aaw%%y% Qﬁﬁé‘htcir%'brOf

ncer Researc Franci sco;
. peﬂea‘atﬂorl~emdginciag@g¢nt( Diiffbroat salls, hydRgst cersolvﬁﬂas oéthaﬁatmve medlents

Asso ncer Research, Franci.sco, Calif.
can et gthon s e FiBRgEe £ o8 (AT BECRRPPYoRr of or r od
- enbodi nrent, an el ectrohydrodynamic (° EHD') aerosol
device | sed to deliver a conmpound of fornula I or
. ﬁé@ﬂh@ﬁﬁmg EHD aer osol devices use electrical
[01 89P?ﬁ8 ﬂﬂfo%ﬁgeéﬁﬁyw%mbﬂ% e%dabm%ysﬁhéﬁ ¢a%r& L%Ed to propare all of

suspensi ons” (seé e. akes et
the cqr,@e@mssmbo@@ﬁfm s uwsnu@mpromd tha, amﬁgpxgagg rea(ggnﬂs @gd substrates

: ication Cof.f ee
* aro ufgziod BB nifbr o RIS ASETRASRNEES: wHrinisincg, Sugp
- vana%ﬁa%ﬁm be%ﬂ}ﬁﬁ%rfo?ﬁi’édwﬂhb GRLHNM (NEORHRAR 3Bdue -
Cof fee, PCT Application, WO .95/32807, which are _
expehmwﬁonﬁwnﬁm@s@@ptmbmw ence). The el ectrocheni cal
properties of the conmpound of forrmula I fornulation
may be inportant paranmeters to optim ze when
. delivering this drug to the lung with an EHD aerosol
- device and such optim zation is routinely perforned
by one of skill in the art. EHD aerosol devices may
nore efficiently delivery drugs to the lung than
exi sting pul nonary delivery technol ogies. O her
nmet hods of '
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i ntra-pul nonary delivery of a compound of formula I or

Il wll be known to the skilled artisan and are

WI thin thet scope of the invention. [0X84] Liquid drug

ornmul ations suitable for use with nebulizers and

WOPPQ?W ¥%pray devices and EHD aerosol devi ceBCHF1004/011106

typically include a conmpound of fornula | with a 64 WO

2004/ 091502 PCT/ US2004/ 011106 pharmaceutically

acceptabl e aaziier. Preferably, the pharmaceutically

aGLEPt AN AnpRIT: | Bfephfatn df'3%5'-_@-Flhiﬁi‘h—ﬁﬁerﬁ}l)?-ﬂbnhloxadlazo[-?y-

wat er, E'E?Eg%m [ grycol or a perfluorocarbon.

Cptlon r mterial may be added to alter
the aerosol properties of the solution or suspension

of a conpound of formnul or Preferably, this
material is liquid s pfan 1, glycol,
pol ygl ycol or a fat cid. O her methods of

formulating liquid sol utions or suspension

suitable for use in gerogol devices are known to those
of skill in the artO{S€E, e.g., Biesalsld, US. Pat. ..
Nos. 5,112,598; Biesal ski, 5,556,611, whi ch are herein

[0190] nmgrdgw-?ﬂe@tﬂlixyl ttﬁiﬁ@de&ﬂﬂﬂXRﬂppqmimedeenlfmmy},masau&pméeﬂ in
| so bhe fornulated jn rectal or i na si.tions
dry dinethy Sarmsnige FUOTRE-blor 45 i ma the s VEREWR draigly o the Kesin was.

) "adde&QQ&ﬁh BE3-cH2ABEE Hﬁh@mﬁh &Uﬂp Yol Pl RPRSB0 SITHE aS

cocoa tter or ot ycerldes [0185] In addition
dimefhylfohrarhilermt agitand 4 ot ooonbediperatuico Fbe golvents Wﬂ{@cﬂ!ﬁl@ed and

ey it v R et 0 S AR BB ARefhy g RBnice 3 x
200 AEF Ningl)ShRethaB¥ BRI@HB & 10Rin)] Qid cﬁéﬂ:ﬁdﬁ@hﬁthane (3x200mLx 1

subcutaneously or |ntranuscularly
| mm) i Whe tasirswad wacuumy dtedifordh. THhegdesir pr@sawrm% anglyged by cleavage

oun nbef rul a ol yneric
%W‘B]E ﬁggfecre?ﬁg ST Eh(et{loﬁ% %ﬁﬁ%ﬁ"'g‘ C%tr% emul si on
ac1d/ﬂ16h1@f’orﬁétﬁ§£ﬁ( adY56/40). | NCAMS (BESInmex cAPGEH] enid 59 % pmtg.s
sparingly sol ubl.e derivatives, for exanple

(0198 hgywmbenw witylgasin in qibaneb (30N mL) W aieted fop{Gyein at room

- temp ﬂ%%%%&r}ggﬁ st S t\é)%)r?géé%e?/\% ?ﬁEﬂ omﬂgm‘ﬁ%%gnof

- hydrat@lorider (35 8¢ Iy Sl@ﬁanidljam ﬁmnob(é()ﬁ sielc} was addbd digsopepylethylamine
compound of faornul a Certain organj c sol vent

(89.3gpkr Losmmabandy sigie 6 P oRN e Re 1o e added the
| reacti%htnliﬁ't’&g aﬂc? H kdedd ?4 h b €St e@oh%h%%&é dbRXddC bl d/the fesin was

oun ormu can e delivered in a
washed Mﬂhoiltldotrmﬁtm&?ﬁ X)ZQO axh x Ilﬂ ngnk dunﬁbpﬂlfwmmnd%t(buﬁ@ﬂ mLx

o i S Gt o P
. The ahd?ﬁig vabu@h drieflfor2hl @116 adsiMaGrodiiBas ek eﬁ?ﬂf)oleaklﬁge of a

er-enbodi nent, polyneric ™ naterials can be used
small mesmitied ﬂmajeao@pbtasmamﬁbmﬂulsmmfmor@@eme | ease,

 aciar b EBinall ol i 50 4 Tt pEPST ER Pk
b et Rl S T
dlchlmmeﬂhmm(é woll.) w 4-@@83013%03;'1631310@&9%11%00 8 syyolpand
dusopropylethylannne_(l-% uL, 0.8 mmol). The reaction mixture was agitated overnight at
room temperature. The solvents were drained, and the resin was washed with
dichloromethane (3 x 10 mL x 10 minY, dimethylformamide (3 x 10 mL x 10 min),
"methanol (3 x10mL x 10 min), and dichloromethane (3 x 10 mL x 10 min). The resin was

vacuum dried for 4h. The desired product was analyzed by cleavage of a small amount of
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Sci ence 1985, 228, 190; During et at, Ann. Neurol .,

1989, 25, 351; Howard et al., 1989, J. Neurosurg. 71,

105). In yet another enbodi nent, a controlled-rel ease
woggsHierioean be placed in proximty of the tapgemsefoi/e11106

th ds, of th t th
@ﬁ?@éﬁﬁb%e&tywﬁ@%{”ﬁ@#%% weoBipblamiret g0 pddD. Lomvs
I f Il ed
(ES]SQg?zB ?fi\%i )Vs&g@a Appl i cations o Qﬁgptro e

ease, ra VO pp. 115 (1984)).
[0193PTH ram‘ub;&dsmﬂ lof as;datedr setsermcaahydreus dis qtg@tbar@ @.5 mL) was

add@'ﬁ%%? tggb’g’%aggt%le “’[ i@%%%gqﬁ 527?3 ng'g)a pi en? Specnhiize was

agttz(t at 1b&h’ Jbﬁ?&aﬁ?@ ‘Plid A46iR tvPak r@sﬁ@v&l LRI thedliedte alas codvahirated
can be use o provi de nucosal dosage forns

mdﬁnedmpégmembyﬂmraldunmﬁﬂw@ﬁvqi w 1% dimetbyliommpidaigdeluens (4

mL)?grgr}i lltl!gq%?ﬁulzéqu t§$rt ‘eﬁ) af'{ Z{@ﬁ glgklr k eH{st\%re ?&90%%%%9 Hcshgg product

was gﬁﬁ Hicb&aliveponasi. tt@/t\t@(est@aﬂgest gr/rnﬂat bikd 989 purity.
mnis ered Wth that fact in mnd, typical

[01% Thpifeliavsng nempends g PrapaedBYng tlrﬁrtreferdtltﬁs drsgribyed above.
et hanol , ethyl ene glycol, propylene glycol,

nlq;tmtlﬁalnearb afalgtied|by a4 SOPMB py:rng jediosRIRE ionizasiondBSD-

palmtate, mneral oil, and m xtures thereof, which
are non-toxi c and phar maceut i cal | y accept abl e.
Exanpl es of such additional ingredients are well

-known in the art. See, e.g.,
Phar TAR&Rit $REPOUSY ences, 18t hgo'gﬂgu"do'ﬁ]% 2% publ i i }rlrlg

" Easton PA (1990). [01881 The pH of -a pharnmaceuti cal

. -conposi tion or dosage form or of the tissue to which
the phari MaCeut joa conposition or dosage formis
appl.ied, *cg be adj uskedchigldmehpye delivery of

nor € aCt e i ngr eqt @ Hjofadiazbid-Jifdn¥eict he 3017

y of a sol ¥ent carar;ider its l1onic strength or

- tonic ty,can be adjusted to inprove delivery.
Conpoumds such as stearates can al so be added to
‘phar maceuti cal conpositions or dosage fornms to
advant ageously al ter the hydrophilicity or
l'i pophilicity of o nore active ingredients so as
to |npr e dellvery n this regard st earates can

serve cl e ti on, as an
i { ylo'@{h%}&r)a
] b( n . or Surf@%ﬁ lyiRBenzoic 353.4
ivery-en anci ng or e ratr on- £hhanci ng agent.

xfferent salts, hydrates or solvates of the active

i pgredients can be used to further adjust the
Progetties of the resulting conposition. 5. EXAMPLES
[0189] The foll ow ng exanpl es enpl oy net hodol ogy which
can be used to gpare all of the conpounds enbodi ed
in this inyentt provided the appropriate reagents
and subsl_")[1 e utiligzgthaphidiefiipr variations of
t he eegert sondi ti ons [ap@joXEdisdobs-HipHenzbiech  317.3
ons woul d be easi |a¢igper f or med by one of skill
g art without undue experinentation given the
pt i on bel ow. 66

N 3-(5-p-TolyiH{1,2,4]oxadiazol-3-

yi}-benzoic acid

281.3
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WD 2004/ 091502 PCTI US2004/ 011106 5.1 Exanple 1:
Preparati on of
3-15- (4- Fl yor o- phenyl ) - 11, 2, 41oxadi azof-3- yl I -benzoic
acid NO M i F O OANN [01901 40g of ™

WO20eH0%5@t ri tyi chl ori de resin (Rapp pol ynere, PCI/GHpa#011106
was suspended in dry diniethylformamde (200 nL) for
10 min and the solvent was drained. To the resin was
addedTabie 2l Bbmpburf 3- cyanobenzQlpodhl Hahd 2. 71 gM9ﬁ+4
mmol) in 300 nL of dinethylformm de and agltated h
at room.t epperature. The sol vents were drained and

the resi a sheg=w{ t h di chl oronet hane (3 x 200 nL
X Tof) NI MR M des(EbReny40f N x 1 mn),
me (3 x 200 m_ 1 r[ila,)!L]oxﬁﬂéizo 3-gipba-eet harss @3

X 2rrL Xx 1 mn). The rewidn was vacuumdried for
he desired product was anal yzed by cleavage of
a 9mal9 anmount of the reacted resin with
triethylsilane/trifluoroacetic ‘
aci d/ di ﬁh(l_-,or onet hane(10/50/40). LC Ms (ESI) mfz 148
[I\/Hr|—|]+ Angh-9 70 - [0191] The 3-cyanobenzoic

S i’ ( 3E6-(4Hspbuaphagi)t ated for 10

j room -t enper at ur e, [hadlordriarotdrg-snkaient W34
dral ned To a sol ution of @droxy amine hydrochl oride
_ ,_r. A, 516 mmol ) in ethanol (200 n) was added :
d| | sopropyl ethylamne (89.3 nL, 516 nmol) and stirred
5 mn at roomtenperature. To the resin was added the

reaction fg-%t ure—and agitated 24 h at 40 C. The :

sol ven{ : ,hed and the resin was washed with

[ et Nane¥(F. x 200 Bhok .

i A#f ormami de (3 x ZOOmnfs‘L xy;)?lbég%d%md’ams han@p7.¢3

X 200 m , x 10 mn), and dichloromethane (3 x 200 nL x

. g~ HThe resin was vacuumdried for 4h. The
desired product was anal yzed by cleavage of a small
amount of the reacted resin with

triethyl sNF8ne/ y+if | uoroacetic :
aci d/ di.c ’r/ @ e(10/50/40). L M5 (ES]) nmlz 181
[ VH 90% purt'ty. [ 01923-CldorRxSUSpEBRIdRR0!
xy#m di ne resin (500 Byl)ibénzbicrandl ) 1 n anhydraﬁ’s3
dlchlcro thane (3 niL) was added 4-Fl uorobenzoyl
chl a 95 uL, 0.8 mmol).and diisopropyl ethyl am ne
(138 uL, 0.8 Mol ). The reaction mxture was agitated
overni ght at rogmtenperature. The solvents were
dr ai ned, nd the @esin was washed with ‘
'dlchlor 10 nL x. 10 min),
M AT db B X 10351045 Ty phensit hanl_ (3

. and di Bty 9periatdraniberzole | 0 nB5hS 10
m M The resin @as vacu dried for 4h. The desired .
pr.oduct ,,was ana(yzed by cl eavage of a snmall-anpunt of

6 TWDXOZ 004/ 091502 PCT/ US2004/ 011106

3-[§-(4-Nitro-phenyi)-
[1,2,4]oxadiazol-3-yl}-benzoic 312.2
acid

69



the reacted resin with triethylslane/trifluoroacetic
aci d/ di chl oronet hane(10/50/40). L Ms (ESI) mz 303
[ MMH + and 65% purity. [0193] To a suspensi on of
wO meybsas@d resin in anhydrous di chl or omet hane PCI/US2604)011196
was added 50%trifluoroacetic acid in dichloronethane
(1.5 nmL). The reaction m xture was agitated 2h at
roomtenperature. The resin was renpved and t e
fi"eblede GREworBfcent rated IPIMPUPERATED pressure” The
resi due was di ssolved in 10% di met hyl formaide in
t ol ueneq 4 ==_ and then stirred for 2 h at 130 C. The

sol verlt s/ egved ap desired,product was

: i etd by Yprparat i ver M .t?a‘;r’%:g[“%)xgél). nlkg, 285

+ and 98% purity. Ed(L g5 YR oF oW ng conpounds

are prepared using the procedures descri bed above.
petihds are anal yzed by a LC/ M5 using El ectrospray

Ioni zation (ESI). Table 2: Conpound Conpound Nane [M +

H' N ON 3-[5-(3-Chloro-phenyl)- d [1, 2,
4] oxadi gzol - 3 ]-benzoic 301.7 acid OOH NO I
3- [ 5- (44iPehty -phenyl) N\ / O _
[ 1¢2%] oxdi akol- 3-yl | - bénedeld)-P35ataadigettd O OgQ _ N
3- pht hal en- 1-yl - Nylkbenzaic acid
[1, 4, 4] oxadi azol - 3-yl )-benzoic 317.3 acid OOHO NN
\ o-f- Tol yl -[ 1, 2, 4] oxadi azol -3- yl)-benzoic acid
281.37 O OH 68 WD 2004/ 091502 PCT/ US2004/ 011106 Table
2: Conﬁognd Conpound Nane [M+ H™ NO

|

@\O 3-(5-Benzo[1,3]dioxol-5-yI-
3 [1,2,4]oxadiazol-3-yl)-benzoic 311.3

acid .

3-(5-Isopropyl—[1,2,4]oxadiazol-3- 23l3 9
yi)-benzoic acid -

F
N-© .
I 2 © 3-[5-(3,5-Bis-trifluoromethyi-
N £ pheny!)—{‘.l ,:‘2,4}oxadiazoi»‘3-yi]~ . 403.2
benzoic acid . .
F
H

3-[5-(4-Trifiuoromethyl-phenyl)- -
- [1,2,4]oxadiazol-3-yl]-benzoic 335.2
acid ' :
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N 3-(5-Bi phenyl -4-yi - [12, 4] oxadi azol - 3-yl)-benzoic
343.3 acid NO ONO N 3-[5-(4-1sobutyl -phenyl)- ~'
[1, 2,4]oxadiazol-3-yl]-benzoic 323.4/acid OOHNO
N 3-(5-Phehyl -[1, 2, 4] oxadi azol -3- yl)-benzoic acid
WO2H031S0D O HINO | i N PCT/US2004/011106
3-(5-Cycl ohexyl -[ 1, 2, 4] oxadi azol - 3-yl)-benzoic acid
273.3 OOHO NONO
3 [ t hoxy- phenyl -
@a&é&iac}lngquﬁg yl ] - benzoi cé%rg‘}o?d 8" aC| d o AMQC% O
N/ 3- [54 Ni traphenyi) O
> 3-yl]-benzoic 312.2 acid G H 69 W
@» 5004/ Ogl,_ LODimE ,ﬁ$% rERpound
: +\H] ! %@aﬁa@gs bgmmc 310.3
(4Met hoxy- phenyl ) - ac;a

3-[5-(2-Methoxy-phenyl)-

[1,2,4]oxadiazol-3-yl]-benzeic 2973
acid :

3-[5-(3-Methoxy-phenyl)-
[1,2,4Joxadiazol-3-yi}-benzoic 297.3
acid

3-(5 Furan-2-yl-[1,2 4]oxadiazol—

3-yl)-benzoic &cid 2672
0 O’H

3-(5-tert-Butyl-[1,2,4Joxadiazol-3- 947 3

vi}-benzoic acid -~

3-(5-Benzo[1,2,5loxadiazol-5-yl- _

[1,2,4]loxadiazal-3-yi)-benzoic 309.2

acid
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[1, 2, 41oxadi azol -3-yl ]-benzoic 297.3 acid OOHNO _
i \ 3-[5-(o-tolyl)-[1, 2, 4] oxadi azoi -3- 281.3
yl]-benzoic acid OOH NO NO
wo Bo@B9Benzo[ 1, 3] di oxol -5-yl O PCT/US2004/011106
- [1, 2, 4] oxadi azol -3-y1)-benzoic 311.3 acid 0 0O HNO
1i N 3-(5-Isopropyl-[1,2,4]oxadi azol -3 233.2
A) -benzoic acid OO FF NOFI N
3- [ Falles2:5Cangoynd | uor onet hy Fompound Name M+ HY
phenyl) 1, 2, 4]oxad|azol 3-yl]- 403.2 F benzoic acid
F H FOF FoIN 3-[5-(4-Trifluoromet hyl - phenyl ) -

e 1J82qo[§?ﬁm§;%§§'p@n§m £ comnd

Ound Nane [M + H] acid

0”0

'y .

[ 4 \ / ’

N Y/ 3-[5-(4-tert-Butyl-phenyl)- :
{1.2.4]oxadiazol-3-yl]-benzoic 3234
acid

Q O’H
~Q

) Nm
3-{5-Butyl-[1,2,4]oxadiazol-3-yl)-
benzoic acid - 241.3

Q O’H
N-Q -
f M |
N 3-(5-Cyclopropyl-
[1,2,4Joxadiazol-3-yl)-benzoic 2312
acid -
g C)’H
N“O S
N . 3-(5-Thiophen-2-yi-
[1,2,4]oxadtazol-3-yi)-benzoic 273.3
. acid
o~ O’H

3-(5-Propenyi-{1,2 4loxadiazol- 3-

- ytybenzoic acid 231.2
3-(5-Cyclopentyi-
{1.2,4Joxadiazol-3-yl}-benzoic - 259.3
acid



N_ -O/ N/ N 3-[5-(4-D nethyl am no- phenyl) -
[1, 2, 4] oxadi azol - 3-yl ] -benzoi c 310.3 aci d OOHNO
N 3-[5- (2- Met hoay- phenyl)- O {

[1, 2, 4] oxadi azol - 3-y1] -benzoic 297.3 acid O.Q HNO
WO2004/081908 - ( 3- Met hoxy- phenyl ) - PCT/US2004/011106
[1, 2, 4] oxadi azol -3-yl]-benzoic 297.3 acid OOHNO O
3-(5-Furan-2-yl-[1, 2, 4] oxadi azol - 2572 3-yl)-benzoic
aci d Tad: Bt Bofob \' N :
3-(5-tert- Butgalp lF;I‘d 2, 4] oxadi az S™Roupd Hame A) _ hefd dirg

acid OHNO N o3t3yN N

. 3-(5-Benze f%ij@adi azol -5-yl- 1/

11,2 40 ad| - 3- A) - benzgp hlol? aC|d OOH?lV\D
502N PCT/ US2004/ 01} @é‘ poen-Zyimethyl-

Joxadiazol-3-yi)-b
e zol-3-yi}-benzoic 287.3
g O’H
' Ci

N*Oﬂ
I, 3-[5-(4-Chloro-benzyi)- ‘

N [1,2.4]oxadiazol-3-yi}-benzoic 315.7

: acid )
H-

-[5~(4~Chlorouphenoxymethyi)—
[1, % 4]0xadlazol-3~yi] benzoic 331.7
acl

o 3-5- (2—Tnﬂuoromethyl-phen !
N : {1, % AJoxadiazol-3-yij- benzoig}- 335.3
aci '

F " .
N—-C .
{2 ‘
N 3-[5-(2, B-Dlﬁuoro—phen yi)-
’ [1.2 4]oxadnazoi—3—ylj—benzoec

acid

303.2

3-{5-(4- -Ethyl-phenyl)-

{1,2 4]oxadiazoi—3 “Vil-benzoic 296.3
aCl *




Tabl e 2: Conpound Conpound Nane [M+ H™ N OC N
3-[5-(4-Chl or onet hyl - phenyl ) -
[1, 2, 41oxadi azol -3-yl]-benzoic 315.7 acid o OH NO

wo Zeolipefsdz t ent - But y6phenyl ) - [ 1, PCT/US2004/011106
2, 4] oxadi azol -3-yl ]-benzoic 323.4 acid O0.H. NO

\ N 3-(5-Butyl-[ 1, 2,4]oxadiazol -3-yl)- 247.3 benzoic
acid OQHN-- N 3- (5- CycLoRLoM Rame M+ HI
[ 1, T2t 5,Cameast 3y e oroRbafd pame OOH NO
N 3- (5 Thi ophen- |~2 yl [1, 2, 4] oxadi azol - 3-yl)-benzoic

273. Nac>|d QO OH NO N

3- ( 5- Priopgry 4] ox yl)-benzoic
#(Ziﬁ ol ﬂ?.’xoro%r’ﬁ@ny%- vl 3042
- 3- yI ) begz oi c acid ,

3-(5_—m—Tolyl-['! .2, 4joxadiazol-3- 2813
yl)-benzoic acid

. 3-[6-{4-Pyrrol-1-yl-phenyl)- '
1.2 4]oxad|azo!¢3-y1] -benzoic 332.0

acid
3-(5-Benzy-{1,2 4loxadiazol-3- 981.3

yl)-benzoic acid

3-(5-Methoxymethyl-
[1,2,4loxadiazol- 3«y|)—benzonc 235.2
acid

3-{5-(2,5-Difluora-phenyl)-
[1,2,4]oxadiazol-3-yl]-benzolc 303.2
F acid
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0 OH 72 WO 2004/ 091502 ( (. PCT/US2004/011106 Table
2: - Conpound Conpound Nane IM'* H" S N'O N
3- (5- Thi opfien- 2- yI net hyl -

[1, 2, 41oxadi azol - 3- 34) - benzoi c 287.3 acid O1zH d
Womquglqog_ (4- Chl oro-benzyl)- N PCTNIS2004/0611306-
[1, 2, 41oxadi azol - 3-yl | -benzoi ¢ 315. 7 acid t-H O NO

Cl ‘N 3-[5-(4-Chl oro- phenoxynet hyl ) -

[1, | l.d-Y!i - benzoi é‘ﬁ"g’” Nafled O Oplli g

N- O%f@?g?%"%%uororret hyl - phg:n u?'d ¢ L

[1, 2, 4] oxadj azol 3-yl j-benzoi c 335. 3_ acid tH 3- o F
6-Di f1 uoro- phen_yl ) F '

[1,2,4]oxadiazol-3-yl}-benzoic 300.3
acid
Cl
N-C .
, N/ / 3-[5-(2-Chloro-phenyl)-
1,2, 4Joxadiazol-3-yl]-benzoic 301.7
acid
H

. 353-Trifluoromethoxy-phenyi)-
[1,2,4Joxadiazol-3-yl]-benzoic 351.2
acid

3-[5-(4-Fluoro-benzyl)-
[1,2 4}oxadiazo[-3-y1]abenzmc ' 209.3
acid

' 3{5-(2;5-Dimethyl-furan-3-yl)-
[1,2,4joxadiazol-3-yI]-benzoic 285.3
acid

3-[5-(3-Methyl-thiophen-2-yl)-
[1,2,4joxadiazol-3-yil-benzoic 287.3
acid
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acid OH NO N 3-[5-(4-Ethyl-phenyl)
[1, 2, 4] oxadi azoi - 3-yg-benzoic 296.3 acid OOH /3 W
2004/ 091. 502 PCT/ US2004/ 011106 Table 2: Conpound

WO t'}@p?%'qggd 4[\,'?;'?' Bgﬂr ;’_ lp_)“hengl }NNO F PCT/US2004/011106
[1, 2,41oxadi azoi 3-yl]-benzoic 304.2 acid OOHNO |
9 N 3-(5-m Tolyl-[1, 2, 4] oxadi azol - 3- 281.3
Y| rabRBZ Gonpdend O OH N-O  Corfipdivid Name M+ HY
3-[5-(4-Pyrrol -1-yl - phenyl) -

[1, 2, 4] oxadi azol - I3yl ] -benzoic 332.0 acid OH N3 |
I 3-(15-Benzy 2, 4] oxadi azol -3- 281.3 N yl)-benzoic
aci d N/ N- @ 3-[5-(3-Chloro-phenoxymethyl)-

[1,2,4]Joxadiazol-3-yi]-benzoic 3317
acid .
H
o~ Qa
O-~N .
{
>\<\/‘ 3(5-lsaxazol-§-yl-

[1,2,4]oxadiazol-3-yl}-benzoic 258.2
acid

3-[5-(6-Chioro-pyridin-3-yi)-
{1,2.4}oxadiazol-3-yij-benzaic -302.7 -
acid

3-{5-{3-(2-Chioro-phenyl)-5-
miethyl-isoxazol-4-yl]- 382.8
[1,2.4]oxadiazol-3-yl}-benzoic o
acid

3-{5-13+(2-Chloro-6-fluora-
‘phenyl)-5-methyl-isoxazol-4-ylj- 400.0 .
1,2 4loxadiazol-3-yl}-benzoic o
acid o

3-(5-Cyclopentylmethyl-
{1,2,4Joxadiazol-3-yl)-benzoic =~ 273.3
acid
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I i N 3-(5-Methoxynet hyl -

[1, 2, 4] oxadi azol - 3-yl ) -benzoi c 235.2 aci dH OF NO

N 3-[5-(2,(5-D|f| uor o- phenyl) -

[1, 2, 4] oxadi azoi - 3-yl ] -benzoic 303.2 F acid O0 H 74
wOoWRARR2 091502 PCT/ US2004/ 011106 Tabl e 2: Coopusaoct/oi110é

Conpound Nane [M + H' N-O t i N

3-[5- (1- Phenykpropyl) - jo

[1, 2, 4] oxadi azol -3-yl ] - ben20| C 309 cid O

N Grablel2: Topiopad Chl or o- phenyfoareY i Nar@ fh Ff

[1, 2, 4] oxadi azol -3-yl ]-benzoic 301.7 acid O OH\F

N-- O 3ykS- (3;LLr f 1 uor onet hoxy- phenyl )- |

[1,2,4 !o&p @ gyl]- beri5_&|4m Iy enu) acid OOHF
, 1,2.4]oxadiazol-3-yl}-benzoic 303.2

' ‘ acid

3-(5-Pyridin-3-yi-{1 2,4Joxadiazol  5pg 5
3-yl)-benzoic acid

3-(5-Pyridin-4-yl-[1,2:4]oxadigzol- a0 o

3-yl)-benzoic acid

3-(5-Cyclobutyl-{1 2 Aloxadiazol o459
3-yt)-benzoic acid .

O/

NfO 3-{5-{4-Methoxy-benzyl)- .
: ' " [1,2.4]oxadiazel-3- yI] -benzoic 311.3
acid

3-[5-(3,4-Dimethoxy-phenyl)-
.2 ,4joxadiazol-3-yi}-benzoic 327.3
acid :
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[ 3-[5-(4-Fluoro-benzyl)- N
[1, 2, 4] oxadi azol -3-yl ]-benzoic 299.3 acid OOH NO
N 3 [5-(2,5-Di nmethyl-furan-3-yl)

ax 4] oxadi azol - 3-y1] =benzoic 285.3 acid )

wo Hdudih [ 5- (3- Met hyl - t hi ophen- 2-yI ) - PHntbaodlidios

[1, 2, 4] oxadi azol -3-yl ] -benzoic 287.3 acid OH 75 WO
2004/ 091502 PCT/ US2003/ 1111106 Table 2: Conpound
Conpanienzt Slempodudd + H 4 G\ \Cohlpoh®Name /> " M+ H["
3-[5-(3-Chl or o- phenoxynet hyl ) -

, 2, 4] oxadi &40l - 3-ylj-benzoic 331.7 acid OOHNO

[
O N1 NN3-( oxazol - 5-yi -
11 8 agol »3-yl) - RBEABIChlo2bBridin-3ag)-d O cr N O N
1\ 3- [ 5- (6=€hl or o- pyiAdidfox8diydo)-3-yil-benzoic 302.7

( ¥] oxadi azol - 3-yi ] - ®sifzoi ¢ 302.7 acid

1,
O O/H
O
P~ '
N 3-{5{1-Acetyl-piperidin-4-yl)-
Q [1.2,4loxadiazol-3-yl}-benzoic 316.3
' acid

N-Q s |
1 \
N 3-(5-Benzolbjthiophen-2-yl-

11,2, 4Joxadiazol-3-yl)-benzoic 3233
acid
oot
: \N
N-O 2 ‘
[ 4 3-{5-(3-Dimethylamino-phenyl)-
N [1,2,4)oxadlazol-3-yl}-benzoic 3103
acid - :
Qg 0’H

‘3-[5-(2,'3—Diﬂu6ro-phenyl)—

(1.2.4loxadiazol-3+yll benzoic ~ 308.3
acid ) o
e ,
N-Q '
’ N/ = 34{542-Fluoro-5-methyl-phehyl)- - -
_ 11,2, 4joxadiazol-3-yi}-benzoic 299.3
‘ , acid
ot
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1/ d NO _.N 3-{5-[3-(2-Cnhl oro-phenyl)-5,
nmet hyl -i soxazol -4-ylj- 382.8 N O
[1, 2, 4] oxagdi azol - 3-yl )-benzoic acid OOHF\ / C O
3-{5-[3-(2-Chl oro-6-fluoro- N N

WOH6e48413025- net hyl -1 soxazol -4-y1] - 400.0. O2' [pEiUSh&D4MolI1106
I N 3-(5-Cycl opentyl net hyl -
[1, 2, 4] oxadi azol - 3-yl)-benzoic 273.3 acid O OH 76 WD
2004/ 091502 PCT/ US2004/ 011106 Table 2: Con‘pohwd
CoTpdead Champeufidi + H + O _ Gqnpound Name TH]
3-[5-(2,4-D fl uoro-phenyl)- N
[1, 2, 4] oxadi gfol 3-ylj-benzoic 303.2 F acid O OOH N-O
N N 3- (R-®yri ILQ-3-yl-[1, 2, 4] oxadi azol - 268. 2

¢ acjd H G- E—(WettNléulfarm&Nndm—&

3- rindli n-Me41 -1, 2, ﬁﬁd»zaﬂdnxad@meza@e@ow 3143 -

3- benzoi ¢ aci d O OGid

3-{5-(2,2-Difluoro- :
benzo[1,3]dioxol-5-yi)- ‘ 347 2
[1,2,4loxadiazol-3-yi}-benzoic

acid :

2-Fluoro-5-{5-(4-fluoro-phenyl)-
[1,2,4loxadiazol-3-yl]-benzoic 303.2.
acid

3-[5-(4-B romo-2-fluoro-phenyl}-
[1,2.4loxadiazol-3-yl}-benzoic 3641
acid

3- [5—(3—Fluoro-blphenyl—4-yi)—
[1,2,4]oxadiazol-3-yl}-benzoic 3613
acid

3-{5-(3-Fluora-phenyt)- _
11,2,4Joxadiazol-3-yil-benzoic 285.2
acid
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NO N 3-(5-Cyclobut)l-[1,2, 4] oxadi azol - 245.2

3-yl)-benzoic acid OCHO NO

3-[5-(4- Met hoxy-benzyl)- i [1, 2,4 oxadi azol -
nzoic 311.3 Nacid OCHO NO/ _

WO %(Jol;}éﬁ @4 D1 et hoxy- pheny|) - N O PCT/US2004/011106
[1, 2, 4] oxadi azol -3-ylj-benzoic 327.3 acid 0 OOH 77 WD
2004/ 091502 PCT/ US2004/ 011106 Table 2: Conmpound
Conpwngl deHBodrd + H' CL  NebinPolimd\Name M+ HI"
3-[5-(2-Chloro-pyridin-3-yl)-

[1, 2, 4] oxad| izol -3-yl ] -benzoic 302.7 acid OOH N-O0
by~ pi peridin-4-yl)- O

[1, >3-y ] - BgBIB-0ifede-pheniicid OO H N O S
N hi ophen-{22yloxadiazol-3-yi]-benzoie 303.2
[1 ] oxadi azol - 3-yl ) - eidzoi ¢ 323.3 acid

O’H

3-{5-(2-Fluoro-5-methyl-phenyl)-
[1.24}oxadiazol-3-yi]-benzoic 299.3
acid :

3-{5-(2-Methylsulfanyl-pyridin-3-
yi}{1.2 4loxadiazol-3-yl}-benzoic  314.3
acid :

3-{5-(2,2-Diflucro- _
benzo|1,3]dioxol-5-yi)- 3472
{1,2,4]exadiazol-3-yl}-benzoic '
acid ,

3~{5—(2—F[uoro~phenyl)-

{1,2,4loxadiazol-3-yi]-benzoic 285.1
acid '
O O"H
N-Q | .
() _ ' . o
N F 3J5-(4-Fluoro-phenyl)-
{1,2,4loxadiazol-3-yl]-benzoic =~ 288.2
. acid
P on
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OO N.. ONN 3-[5-(3-D nethyl am no- phenyl) -
[1, 2, 4] oxadi azol -3-yl ] -benzoic 310.3 acid OO HF F
NO I N 3-[5-(2,3-D fluoro-phenyl)-

[ 4] oxadi azol - 3-y1] - benzoic 303.2 acid OO HF
Woﬁ%%;%l%??[ 5- ( 2- Fl uor o- 5- met hyl - phenyl ) - PCT/US2004/011106
[1, 2, 4] oxadi azol -3-yi ] -benzoic 299.3 acid O OLH 78 WD

2004/ 091502 PCT/ US2004/ 011106 Table 2: Conmpound
Conpicastec2: Nesapddddt H ~ S O \ cBmpound Name M+ Hf*
3-[5-(2-Mef hyl sul fan) Il - pyridi n- 3-

yl')-[1,24] oxadi azol - 3-yl'] - benzoic 314.3 acid O OCH F
O O ELly I'\x3-/ 2,2-Difluoro N\ / O :
b 3] dioxgy =55 ) - 347.2 |
[ di azol - 3- yl 1- ben@dt-Evanmahenyl)- 292.08
{1,2.4]oxadiazol-3-yij-benzoic
acid '

- N-Q '
‘ ;. /4 o :
N 3-[5-{2-Fiuorce-phenyi)- 306.04

[1,2 4joxadiazol-3-y{]-benzoic
acid sodium salt

-0 T '
0 .
- 3-{5-(2-Fluoro-phenyl)-"

£ 1,2 ,4)oxadiazol-3-yi]-benzoic 299.08
acid methyf ester '

52 Example 23 Prepayation of 3-[5-(2-Flaoro-phenyl)-[1.2.4]oxadiazol-3-
- yl-benzoic acid '

oo

To a solution of 3-Cyanobenzoic acid (44.14g, 300mmol) in DMF (0.6 L) was |
- added KCO; (62.19¢, 45 Ommol) and then stirred for 30 min at room. temperature. To ﬂle
suspension was added meﬂiyl iodide (28 mL, 450 mmol) over 20 min, and the reaction
mixture was stirred further 4h at room temperature. . The reaction mixture was poﬁred to
. 1.2L of ice water and stirred for 30 min, and the precipitate was filtered of:f The ﬁhite,cake
was dissolved in methanol (70 mL), and then re-precipitated in cold water. The desired
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OO NO_ N/ F 2-Fluoro-5-1544-f| uoro- phenyl) /
[1, 2, 4] oxadi azol - 3-yl ] -benzoic 303.2 F acid O OH
HO2C N O F 3-[5-(4-Brono-2-fluoro-phenyl} / i.
wo pibsByddoxadi azol - 3-yl ] -benzoic 364.1 N Br agmu$icR@i1106
N 3-[5-(3-Fluoro-biphenyl-4-yi)- NO
proa[lélt ﬁasﬂo%ﬁé&' BZOm & pb!&dé@ aamg% 3ol 38,304 plrity®y LCAIV). 'H-

3 FI uor o- pheny!| [1 4]oxad|azol 3-yl]-benzoic

NM& D@ 3) b &5 @), &328—(1 , NO2 0N HOTIBH2. PCT/ US2004/ 011

%ﬂla ltlt)% of %%’%Qqq%%%c%%%ﬁ es{g? (40’%' Sl_ld_gnmo% in ethanol (500

2ddddsB4 b@zdhs BydtbkylR@nEQE 130328 mnisl) gt 1Gokl teh Th
mL)hﬂag N/ 3- 5@%% ?:Iﬁ%oroYS met hyln pﬁgn 1) B erature. The

reactidn, mum}tcm istimod -y $t WOnEaind ﬂzsa@ﬂ@ntsawré rengyed under reduced
pressure. The oily residue was dissolved in 20/80 ethanol/toluene (50 mL x 2} and then

concentrated again. The desired ester {61g, quan. yield) was obtained as a white powder
with 98% purity (LC/UV). "H-NMR (CDCL) & 9.76 (1H), 8.24 (IH) 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! chioride (48.1 mL, 403 mmol})
over 20 min, The reaction mixtﬁrc 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;) & 8.18 (1H), 8.03 (2H), 7.48 (2H), 7.18 (2H), 5:61 (2H), 3.82 (3H).

_ 44g of 3—.@-2—F1uorobenioylcarbanﬁmidoyl)-benioic acid methyl ester in toluene

* (500 mLy) 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 fltrate was
concentrated, crystallized again in toluene. The desired oxadiazole (38g, 92% vield) was

| obtained as a white solid with 99% purity (LC/UV). "H-NMR (CDCls) § 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—F1uoro—pheny1)~[1,2-,4]-0xadiazol—3-yI]-benzoic acid methyl
ester (33g, 111 mol) in THF (400 mL) was édded 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% yiéld) was obtained as a white powder with 98.6% purnty (L.C/UV).
- {0195} To a solation 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 ﬁnnol). |
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 agueous HCL
_ 22 .



SS ON | /~_t N 3-[5-(2-Methylsulfanyl-pyridin-3-
yl)-[1, 2, 4] oxadi azol - 3-yl j-benzoic 314.3 acid OO HO
F NOF 1({3-[5-(2,2-Difluoro- N/ O ¢
benzo[ 1, 3Jdi oxol -5-yl)- 347.2
WO[2004209233x adi azol - 3-yl ] -benzoic acid O OOH FPCDUS20604111106
| 3-[5-(2-Fl uoro-phenyl)
The White Preqipilaie|vay Blte@dwlj a%‘éh% White sges wWas yashed with cpfq yater and

4
then C{%Ef(aéls%g/ I;ég ﬁ%éz% ﬁ‘é %ﬁ?glﬁg ?6& yleld) Was Obtal(l)led (%S ﬁ white

powdéowif%)aﬁggﬂl\gﬁﬁ mbﬁa@@éhﬁ 1491&6; IRT\aBO@J @irofofip 6LH)Y 1710
(C=03- E5NMR Qe )sw; (B D%(ZH) 8 08 (1H), 7.88 (2H), 7.51 (2H); *C-
NMRLD DSBS 3A AR 18798, TRU %L as, 135.80, 132.24, 131.79, 13179,
131.08, 130.91, 129.81, 127.76, 125.48, 117.38, 111.70; "F-NMR (Ds-DMSO) §109.7.
[0196]  The following compounds 'afe‘-prepared using the procedures described

above.

Tabie 3: Compound Compound Name | [M+H]" .

N .

i NF 3-{5-(4-Fluoro-
- phenyi)-

' [1,2,4joxadiazol-3- 285.2

yil-benzoic acid

1. yl]-benzoic-acid

N-Q |
L7 | 3{5-@2-Flucro-
N phenyl)-
g - [4,2,4joxadiazol-3- 285.1
H “

3-[5-(3-Fluoro-

phenyl)-
[1,2,4]oxadiazol-3- 285.2
yl}-benzoic acid

| 4-Fluoro-3-[5-(4-

fluoro-phenyl)- -
[1,2,4]oxadiazol-3- 303.2
yil-benzoic acid

5-[5~(4-Fluoro-
phenyl)-
{172,4]0}{3.&3201-' l 315.3
3"}'1] ~2-methoxy-~
benzoic acid

3-5-{4-Chloro-2-
fluore-phenyh)-
[1,2,4loxadiazol-3-
yi]-benzoic acid

319.7
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acid H OOONO N/ 3-15-(2-Fluoro-phenyl)- 306.04

[1, 2, 4] oxadi azol - 3-yJJ- benzoi c
NNO | 3-[5-(2-Fluoro-phenyl)-" F

add gtiYdasi011106

ONa+.
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wo iy
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0

IO
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pressure.
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powder with 98% purity (LG UV). Melting point 242 C
IR u 3000 (Aromatic CGH), 1710 (C=0; 1H NWR
(D6-DMSO) S 8.31(1H), 8.18 (211), 8.08 (111), 7.88

51 (2H):13C N bl R (D6-DVBO) S 172. 7
WO%’W" ’8zz 161.25,135.80, 132,24, 131.79, 131, 9T’E@J"”}'ﬁ"''06

" : ; El’ﬂ?‘?ﬁ’mw,
1-:1:41;@@ C&FpdNR ( D6 DNEOPSUREQ e [ 026 "iThe : |
gre-—prepared usli ng the praqgcedures

above. Talle 3: Conpound Conpound Name [M +

Wil 3-[5-;@- | béolroo pheinyl ) - 285. 2
I

descrlbed

olc acid O OH NO
pheny gdlgro{_il 2, 4haxadi gzol - 3
benzoic acid O } e afids- 1IN N/
[5- (3- Fl uoro phenyl }m&ﬁ&g%my{élstel‘ 4] oxadi azol-3- O OV
-benzooge acid F WL 1 N, J F 4tFluoro-3-[{5-(4
ud? o- phenyl ) - / [1,P, 4] oxadi azol - B- 303. 2
vl1-henz~e+-e—ae1—d—-e——8—H~STT5?(—47F1'I6r—6?W _ - F
phenyl)-11 iJ—IO N/ [1,R, 4] oxadi azol B15.3

3-yl] }\'gbnet oxy- benzpsm-@cFEudro-
| ' 1 phenyl)- -
N . {1 2 4]0Xadla?;01—3- , 387.49

vi}-benzoic acid 2-
1 (2-methoxy-ethoxy}-
ethyl ester

£ 3- [5-(2 Fluoro-

o phenyl)-
bl 11,2, 4joxadiazol-3-
N | yl]-benzoic acld 2- 431.31

[2-{2-methoxy-
-ethaxy)-ethoxyl}-

' o. . o ethyl est
o O/‘\\/ \/\‘O'/\\/ ~ er
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N-O F 3-[5-(4-Chl oro-2 HO2C fl uoro-phenyl) -
-3- C yl]-benzoic acid 83 WO
PCT/ US200 4/01 1 1 06 Tabhle 3: Conmpound
HO2C \ N-O 3-]
[1, 2, 4] oxadi azol

[1, 2, 4] oxadi azol
2004/ 09150¢
Compound me [M+ H'
WOBIJ(HW@MB 4-yl)- 361.3
-acid. {RC NQ E.3:15-(

-Bromn-2- Fuo

319.7 N

~(3-Fluoro N

a-phen)4) 364. 1

N I1obiba2 il azo! -

3-[5-(4-Fluoro- | F p

299. 08 O yl]-benzoic
S5- [\pa (43 El uor o-
1,12 4 adi azol - 3- 33

i d¥ 84 WO 2004/ 091
npound Conpound Naneg

A4 B PTOR

3 EEmYida RERE O
henyl) - [ 1.2 4]

N.O O |,

26 @ Rt hY|
n;, Fp henyl
91 p3iloxididzol3-ne
S@behtold Ad2004
fHe-g2-mipthoxyF G
ethoxy)-ethoxy}-
ethoxy}-ethyl ester

C aph dyN-C

est er

e O S—g

O _
| ' .
hoxy- benzpi c
0111966 Tabj e 3:
N-

F

N-O
W M 2 :
N
f\/O\/\Q/“\/O\/\O/\/Q\

[0 2 v}

| ethyi ester

3-{5-(2-Fluoro-
phenyl}-
[1.2,4]oxadiazol-3-
yl]-benzoic acid 2-

" (2-{2-[2-(Z-methoxy-
ethoxy}-ethoxy]-
ethoxy}-ethoxy)-

. 519.33

F

N-O
g
L
0, o] 0. AH
OF G T NG e e TNy N e Ny

3-{5-(2-Fluoro-
phenyf)-

[1,2 4Joxadiazol-3-
yl-benzoic acid 2-
[2-(2-f2-[2-(2-
hydroxy-ethoxy)-
ethoxyj-ethoxy}-
ethoxy)-ethoxyi~
ethyl ester

549.35

. 3]5-(4-Amino-
phenyl}- _
1,2, 4Joxadiazol-3-
yll-benzoic acid

282.20

3-{5-(4-Azido-
phenyl}-
[1,2,4loxadiazol-3-
yvil-benzoic acid

309.20
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, 2, 4) oxadi azol - 3-

N Br fluoro-phenyl} 365.05 1 11,2
-[5-(3-Fluoro- N
4) ox

/
yl]-benzoic acid OOHNOF 3
bi phenyl -4-yi)- 361.16 O [1, 2, 4)oxadiazol-3 O H
wo)@]mahemzzm ¢ acid N Ol z ~\ Z N 3-[5-(6- 8yrﬁ@f/h§iﬂﬁmlmoa
N Nyl pYridin-3- 337. 20 , 2, 4] oxadi azol -

PR AR LY E2 G T U

yI] benzoi c acid H-OON-ONNTetrahydro 2H
pyri di nyl - 351.18 yl)-[1, 2, 4] oxadi gzol H O
2 0|c aci d O 3%@%@2}(5-(2 Fl uor o- €

|)- H N [ phéhy] oxadi azof 3@% 14 0 F
id 85 WO, 280p4deeasn2 PCT/052004/1011106

gylabl e 3: Conmpoun np olithenzgeidl M H H

>

53 Example 3: Identification and characterization of compounds that
romote nonsense suppression and/er modulate translation termination.

{0197] The assays described above in Section 4.2 were used in two high throughput
screéns. 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 i vitro luciferase nonseﬁse 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 0ptimiied (Lie &
Macdonald, 1999, Develépment 126(22):;1989-4996 and Lie & Macdonald, 2000, Biocher.
Biophys: Res. Commun. 270(2):473-481).

5S4  Example4: Characterization of compounds that increase nonsense
suppression and produce functional protein.

[0198] 1t was previously demonstrated that compounds of the invention increase the level

_ _Q.f nonsense suppression in the biochemical assay three to four fold over unireated extracts.

' To detefminé whether compounds also function in vivo, é, stable cell line harborilig the
UGA noﬁsense-contaixﬁug Iudiferase gene was treated with selected compounds. Cells
were grown in standard medium supplemented with 1% peniciillimstreptmﬁycin (P/S) and
_ 10% fetal bovine serum (FBS) to 70% conﬂuéncy and split 1:1 the day before treatment.
-On the following day, cells were trypsim'éed and 40,000 cells were added to each well of a

96-wcll tissue culture dish. Serial dilutions of each compound were prepared to generate a

31x—pon1t dose response curve spanning 2 logs.(30uM to 0.3 gM). 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

. confrol.
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F N.O3-[5-(2-FlUoto- 1 phenyl} 1 [1,2,4}oxadi azol - 3-
343.16 yl }-benzoic acid 2 nmethoxy-ethyl ester O O-
0' F N O 3-[5-(2-Fluoro- phenyl) N\ /°
1, 2, 4] oxadi-azol - 3- 387.49 ytj-benzoit acid 2-
w @ﬂ#@llﬁ@}xy et hoxy)- ethyl ester F 3-[5-(2-Fl ®6TAIS2604/00106

%r% ] fl% . | Iis %N,_gyl b—rjoh .Cageiﬁ nol-

O er I lcaa

n-p e SR des i rﬁg{l‘_ Av10r O-
[019&] @r@h@ﬂ}dﬁ)ﬂl@:ﬁaﬁe éﬁlﬂi)lﬂ!mthd&hﬂ| geﬁtaﬂhcm‘and Oghbl] mbmbzxslocf the

" amngfg:lpg:g%iei e Zt?:@g«geé;pé lglz 1{? Lhox ancs)lat?gd Emtyi){n)) th%txl. site. X% the 168

- IRNA. By chemical footprinting, UV cross-linking and NMR, gentarnicin has been shown
to bind at the A site (comprised of nucleotides 1400-1410 and 1490-1500, E. coli

" pumbering) of the fRNA: at nucleotides 1406, 1407, 1494, and 1496 (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] Rlbosomes prepared fmm HeLa cells were mcubated with the small molecules {ata
concentration of 100- M), followed by freatmenit with chemical modifying agents (dimethyl
eulfate [DMS] and Kethoxal [KED. Fdlldwin'g chermical modification, IRNA was phenol-
chlofdfonn extracted, ethanol precipitated, analyzed in primer extension reactions using

“end-labeled oligonucleotides hybridizing to different regions of the three rRNAs and

 resolved on 6% polyacrylamide gels. The probes used for primer extension cover the entire
188 (7 oligonucleotide primers), 288 (24 oligonucleotide primers), and 5S {one primer)
RNAs, Conh‘dls in these experiments include DMSO {a control for changes in rRNA
_accessibility induced by DMSOQ), paromomycin (a marker for 18S rRNA binding), and
- | anisomycin (2 marker for 285 tRNA binding). |
{0201] ‘The results of these foot-printing experiments indicated that 3-[2-(4-Jsopropyl-3~
methj;;iphenoxy)—acetylamjno]-b enzoic acid, sodium salt alters the accessibility of the -
chemical modifying agents to specific nucleotides in the 28S rRNA. More speciﬁcaliy, the
regions protected by 3-‘[2~(4—Isepropy1—3 -methyl-phenoxy)-acetylamino]-benzoic acid,
sodium salt include: (1) 2 conserved region in'the vicinity of the peptidyl transferase center
| {domain V) implicated in peptide bond formation and 2)a coﬁserved region in domain IT
that may interact with the peptidyl trausferase center based on bmdmg of vernamycinin B fo

both’ ﬂlese areas.

5.6 Example 6: Readthrough of prematnre termination codons in cell-
based disease models.

| {0202] To address the effects of the nonsense—suppressmg 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 (2OHM) and CFTR function was monitored asa
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

.89



3-[5-(2-Fluoro- " r phenyl) i [1,2,4]oxadi azol - 3-
yl]-benzoicacid 2- (2-{2-[2-(2-nmethoxy- 519.33 0 o0 o
et hoxy) - et hoxy] - et hoxy)-ethoxy)- eth 1 ester

WO '300{1551%@2 Fluoro- " F phenyl)- [1,2, 4] oxadi azodcBusho4011106
benzoic acid 2 o o ~otio ~0o ~o~ 0. H

showeRthb2c AREH t2estrdent oF Thed® cellydiiied i€ b fncydase in SPQ fluorescence,
et hoxy] - et hoxy) - et hoxy) - et‘ggé&l eth ester

cons1$clﬁt5m§lnstm111ﬁbon cpf (F.FT Ranedialp epfgpx.qNo zrgazea;_s@ 111 fluorescence -
e G RV e POk o
with JMOV20 000D iRGTAITRAMMS BIIEAGH CHIR exBessGb ipouthis nonsense-
Conpound Nane [M+ H' \ N0 N 3-15-(4-Benzy| oxy:
contapiih 91]191@ following compound treatment also functions as a ¢ timulated anion
channel, thus demonstrating that cystic fibrosis cell lines increase chloride chanmnel activity ’
vhen treated with 3~[2—(4—Isdpropy1-3—methy1—phenoxy)—acety1a111ino]-benzoic acid, sodium
salf.

57  Example 7: Primary eells from the mdx nonsense-containing mouse
express full-length dystrophin protein when {reated with 3-{2-(4-
isopropyl-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 pM). 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 (F1 9A12) 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 cddorL 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 éodons 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 -methjrl—phenoxy)— acetylamino]-benzoic acid,
-sodium salt were administered. ‘Gentamicin served as a positive control and pumps filled
Wifh solvent onl_y 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
pLM The gentamicin concentration was calculated to achieve tissue exposure of

approxiniately 200 uM. In the initial experiment, mice were treated for 14 days, after
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rRNA. By chemi cal footprinting, UV cross-linking and
NVR, gentam cin has been shown to bind at the A site
(conprised of nucl eotides 1400-1410 and 1490- 1500, E.
woS8lsjeeigrber| ag) . of the rRNA at nucl eoti'des 14e6uysit@éi1106
1494, and 1496 (Mbazed & Noller, 1987, Nature
327(6121) : 389- 394; Wodcock et al., 1991, EMBO J
10(10):3099-3103; and Schroeder et al., 2000, EMBO
J.. 19:1-9 [0200] Ri bosones prepared fromHeLa cells
iy A al dagdge farmecul es (at a
[020710%!]!1@@&1 H[@frﬁt@i‘a szltcﬂ- %Mulatml dn@\eRsn 1y dbseeatinfontiulativhcontaining
em cal di fying agents (dinet hyI sul fate [ DM5] and
' 10()mgefhooaapm{nldl§]f)helﬁwlltm ng chenical nodification, rRNA
was phenol - chl orof orm ext racted, ethanol
e R in prinmer. extension reactions
Table Lrs?%dpul‘ép U%*t@‘?’" féF%onucl eoti des hybri di zi
Matedlhf ferent r eg}eﬁmmt by Waieht hr eézmams(nmﬁt@,blet)es (ﬂ%%ﬂtlo@a/bamh)

6% acryl e gels. The p used for
com; cgﬂt%ﬁn cov the entire 2@8?@ ol i gonucl eo %d@e
inven§iers), 28S (24 ol i gonucl eotide primers), and 5S

Mlcrg&pﬁamﬁé mer) s¥4§PAs. Control sin7shese experi nEis
Celhil&% lwygle DMBO (a control for changes in rRNA

accessibility induced by DI\/ISO) par ononycin (a rker
PlurchirF-68S r RNA $9%di ng), and p@@rryu n (a mar k%BEf or
Surfa2&8t r RNA bi ndi ng) . [0201] The results of 'these

Cros«];oaom 1§“ nti ngzs%perl ments i ndisGgf ed t hat 1.00

oprop
Sodiygy By #@noxy) acetyl am no] - benzoi e acid, sodium salt
Magdstvld Stebfa, ac@.6%si bi ity of tAeS5 chenical nodi#hng
NE agents to specific nucleotides in the 285 rRNA. Mre

specifically, the regions pr ed by
TotaB- [ 2- (4- IsoerA’S met hyl - gﬁg%&'ﬁgacetyl ani %%?er{)%nz
oic acid, sodiumsalt incl ude (1) a conserved region-

_[ozosj( "ghé Hl?créfﬁét&'lﬂaé’ cATub e cREPlinENbsel doditsh Bhd $ompetidsS the

Inplicated’ in peptide bond formation and

o inventidd)componage mequssed dhongh p #30 msh sarpen (Fhant 4 PROBRRSE1)-

R
d i B}
e B8 S o s

of
surfactdneanibh § &gsef @Gmn@glégaqgo ismysa fepsied iptaRNAG IR Fl@%l tamble

specific,i di.s t.hel
it S R B TSR e o
twin sﬂx@l %11{1}{\481%&3@: vM@% {eqaicfsbrydtdltine cellulose is added and blended for

2- (4-1sopropyl - 3-net hyl - phenoxy)
“about écﬂtly‘dearﬁ" otorhpmindiie addadgnd 5 gagntad(igwl 25 ingtess This

prewblexpfglﬁ&)é{;)sgﬁ g%ﬂ‘égqo%é‘h%b%?mgécty \?vﬁw&\ﬁﬁﬂe&%ét%%gd% 'lt}%edxscharge

of the V&ker %ﬁgaetor @8k 26 heangibldchlendtr e Tha kemam@t%
2(4):467-469). These exper.i rrents ? d blended
croscameumgm@@m PUTREESUN) SIATGES 2 d %Wﬁﬁdefaﬂ ende

for abai s e?@g%ﬁfﬁn&ﬁ}é i8 chiiptésdathd J‘ro@ﬁy'tm&eﬁé& with 250 mg
per tablet (200,000 tablet batch size).

511 Example 11: 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 cartied 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 stinulation of CFTR-nedi ated hal i de
efflux. No increase in fluorescence was observed when
celI's were/not treated with conpound qf if the cells
were not stinmulated wth cAVMP. These results indicate
WORMH091M2E full -1 ength CFTR expressed fromthi gCTfUSZGWOIllOG
- ~ nonsense- containing allele follomngf nE o
propetiante it arbulk ﬁb““@fu‘:“t fmﬁénat@m@nm@raaﬂmmﬁ el t'é)o?'?arﬁ smd

Press“‘ie'cﬂ’égﬂ dp ?@é’d‘g@o P de %’2 g‘?{hg %ﬁl%kscthétl Hv%ﬁgﬁ bﬁ%ﬁ? lg afve

which i@' cfeﬁgned to provide 100 mhalauons of the composmon of the invention. Each
2-(4-1sop ro&g 3- et hyl - phenoxy) - acet yl ani no] - benzo

contameclsemﬂﬁdet%mtm follgping:5. 7 Exanple 7: Primary cells
fromthe ndx nonsense-contai ni ng nouse express
ful'l-length dystrophin protein when treated with

3- [&n&p%unh%ga{eqménn%nﬂet hyl - phenozyg et vi am nol

benzoi*c aci sodium salt. [0203) ation in the

Xiﬂﬂﬂ ﬁgﬁu aﬁﬁﬂge term nati he 427 kDa

dys rophin ypept has been shghﬁﬁ%6§be acCtoT
ra lon 3185 in exo (Sicinski et
&3@%@8@ @éﬁ@%@%ﬁ 244(4912): 1578qﬁ . Mouse

pr ﬁ%&ro%kﬁfﬁlto%etﬁ%d e cultures dle?%:e% from I -day
ol ' ' .

( Bagotgn- Davis et al., 1999, Jdin 1.00008 .
104(4):375-381). Cells were cultured for 10 days in
the presence of : A
3-[2-(4-1sopropyl -3-nethyl - phenoxy) - acet yl am no] -benzo
ic acid, sodiumsalt - (20 M. Culture nmedi um was

repl aced every four days and the presence of
dystrophin in nyoblast cultures was detected by

I mrunost ai ni ng .as descri bed previously (Barton-Davis
et al:, 1999, . J din Invest. 104(4):375-381). A
primary nDnocIonaI antibody to the C termnus of the
dystrophin protein (F19A12) was used undiluted and
rhodam ne conjugated anti-nouse |gG 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 mi cropscope, digital camera, and associ ated
i'magi ng software at the University of Pennsyl vani a.
5.8 Exanpl e 8: Readt hrough of premature term nati.on
codons in the mdx nouse. [0204] As previously
described (Barton-Davis et. al.; 1999, J din Invest.
104(.4):375-38 1), conmpound was delivered by Al zet
osnoti c punps inplanted under the skin of anesthetlzed
m ce. Two doses of .

3-[2-(4- Isopropyl 3- nethyl phenoxy)

acet yl am no] -benzoic acid, sodiumsalt were
adni ni stered. Gentamicin served as a positive contro
and punps filled wth solvent only served as the
negative control. Punps were | oaded with appropriate
conmpound such that the cal cul ated doses to which
tissue was exposed were 10 Mand 20 ItM The

gentam cin concentration was. cal cul ated to achi eve

ti ssue exposure of approximately 200 M In the
initial experiment, mce.were treated for 14 days,
after -
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90 t | WD 2005/091502 PCTI US2004/ 011106 which ani mal s
wer e anesthetized with ketam ne and exsangui nated. The

tibialis anterior

i mrunost ai ni ng,
et al., 1999; Jdin |Invest.

(TA) nuscle of the experinmenta
ani mal s was then exci sed, frozen, and used for

i nnnunof | uorescence anal ysi s of dystrophin
i ncorporation into striated nuscle. The presence of
dystrophin in TA nmuscl es was detected by

as described previously (Barton-Davis
104(4):375-38 1).

5.9

Exanple 9: 200 Me dosage capsul e [ 02051 Table 3
illustrates a batch formulation and single dosage
Whattstlatmedris:f or a 200 ng single dose unit,

about 40 percent by weight.

.e.,

Tabl e 3. Fornulatlon for

200 pig capsule Material Percent By Weight Quantity

( N/ tlabl ets) cdmnnd by thekkgrmidi:ch)
200 ng 16.80 kg i-nvention
297.5 mg 24.99 kg Staech, N
. 2.5 nm 0.21 kg Total
The pregelatlngzed conn stardf

100.

Compound of the 40.0%
Pregel atini zed Corn 9.5%

nesium Stearate 0.5%
42.00 kg

[ 0206]

-conpound of tRe~{nven cOTORENt s are passed

t hrough a
Di ffusion

15 m nut es. )
in SgrEeN ang
M xer. The blend is then

a 210 it

.capsul e,
using a

710 p. m
M xer
The

Dosat or t
2004/ 091502 PCT/ U

ind theM are | oaded into a
ffle insert and bl ended for

t hrough

encapsul ated in a size #0
500 ng per c»psule (8400 capsul e batch size)
geqpsuyl e filling machine. 91 WO
004/ 01AR06 5.10 Exanple 10:.100 My

oral dosage form [0207] Table 4 illustrates a bat ch
vHekdel ati on and a single dose unit formul ati on

cont ai ni ng . 100

e

cl% Eu

of .a conpound _of the invention.

Tabl & i sulsgRysd 3&1'11’ bstiged g gnsybstitied heteraurylevubiituted or

B drfinb PR B, SRRk

-~ -alkenyl, substltuted or unsubstituted heterocycle, substituted or unsubsntuted arylalkyl;

& ¥r unsubstitued
I nventi on

R' is hydrogen, substituted or unsubstituted alkyl substltuted or unsubstltuted

. cycloalkyl substxtuted or unsubstituted heterocycloalkyl substituted or unsubsututed

-aryl, substituted or unsubstituted heteroaryl, —(CHzCHzO.)nR or any bxohyd_rolyzable

group;

- RERLRY and RC are independently hyd:ogen, éubstituted or ﬁn_substitﬁted alkyl,

substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl; substituted or

~ unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

‘ unsuBstituted aryl, substituted or unsubstituted heteroa‘fyl alkoxy, aryloxy,
‘heteroaryloxy, halogen, CF;, OCF,, OCHFz, CN COOH COOR7 S()gR7 NO3, NH;, or

N(R )2:

R® is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted

alkenyl, substituted or-unsubstitute_d dlkynyl; substituted or unsubstituted cycloalkyl,

- substituted or unsubstituted hetérocycloalkyl, subsﬁ_tuted or unsubstituted aryl,

substituted or unsubstituted heteroaryl;
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M crocrystalline 53.5% 133.75 26.75 Cellul ose, NF
Pluronic F-68 4.0% 10.00 2.00 Surfactant
Croscarnellose 2.0%5.00 1.00 Sodium Type A, NF
Magnesi um Stearate, 0.5% 1.25 0.25 NF Total 100.0%
250.00 ng 50.00 kg [0208] The mcrocrystalline
cel l ul ose, croscarnell ose sodium and conpound of the
i nventi on conponents are passed through a #30 nesh
screen (about 430 to about 655g)- The Pluronic F-68(r)
(manufactured by JRH Biosciences, Inc. of Lenexa, KS)

sur f agachwecyreency 5B el IQWMHtlrah#kggm sybsttadeon uew@mmd
1)
- 2RY ePRR orptdited L MoR e ot AERET
dbstitutedtaviunsutisaiukedtaynlohiiyl, bhterioesd (&ﬂdswsﬁnﬁﬂdﬁed:réc@'bloalkyl
m nut.es. The I.s then t ansf rred t
St A RSBy B OB bR S Eraeh, akonys aryloxy,
Ait6roRRANSt Rdlbgdior@gh] Ul ose-i s added and bl ended for
about "5 m nutes. The conmpound i s added and bl ended for
an addisdndageedomiliafes. This pre-blend is passed
t hrou . DR 2Wh 1 B4 a
ar ¢ et RbliE aREERACR AN R SR ol bR 16t
athlyl, Recatbvacytethiyih| 3o(4opyeididey)profiyt 4-eanoghend or 2-(4-piperidinyl) ethyl.
croscarnel | ose sodi um and magnesi um stearate i s added
to the tunble blender and bl ended for about 3
pi nut?ﬁecomﬁmhueﬁblam XhbWiRg R f6RARE pESed on a rotary
tablet press with 250 ng per tablet (200,000 tablet
batch size). 5.11 Exanple 1]1: Aerosal dosage form
[ 0209] A concentrate is prepgared\by conbining a
conpound of the imvention, Hnd a ~Kg portion of
the -trichl or ononof N a seal ed stainless
steel vessel equifpped Wrth a ™ gh shear mxer. Mxing
is | 20 m nutes. The bul k
gpared in the seal ed vessel by
conbi ni ng the concentrate with the bal ance of the 92
WO 2004/ 091502 PCTI 4yS2004/ 011106 propellants in a
bul k piodtih3 farik Jmat is tenperature controlled to
21 to 27 C. and ure controlled to 2.8 to 4.0
BAR. 17 mi . aeros@l cont@Hners that have a netered
valve which is designed to provide 100 inhal ati ons of
t he cophashdceatically atdeptable\sali, h?dtatcE&!Izhhra&@ Niratefdisolfers thereof

py ovi ded- mgth t he foIIomAng ound of the_ invention
' ‘Yﬁ AL | i substituted aryl, substituted or unsubstituted heteroaryl, substituted or

- unsubstituted cycloalkyl, substituted or unsubstituted_alkyl, substituted or unsubstitued

suspension is the&n

alkenyl, substituted or unsubstituted heteroéycle, substituted or.unsﬁbstimi;ed arylalkyl;
and R is. hydrogen or halogen. '

- 3. Thecompound of claim 1 wherein R' is a biohydrolyzable ester.
4. ~The compound of claim 1 or2. wheréih Zis p—Tolyl; ({l—Chloromethprhenyl);
{2-Chloro-pyridin-3-y1); (2-Fluoro-phenyl); (3,4-Difluoro-phenyl); (4-Methoxy-phenyl);

Benzo[ 1_,3]diox§1myl; {4-Ethyl-phenyl); of'I.‘olyl; (2-Chloro-phenyl); (3-Methyl-thiophen-2-yl);
" Benzo[b]thiophen-2-yl; (3-Fluoro-phenyl); (4-tert-Butyl-phenyl); (2-Methoxy-phenyl); (2,5~
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trichl orononof | uor onet hane 1. 6939 ¢

di chl or odi f | uor onet hane 3. 7028g

di chl orotetrafl uoroethane 1.5766 g total 7.0000 g 93

What is claimed is: 1. A conmpound of the formula: R2

N-O RBZ"" Z NRARS OOR wherein: Zis

substituted aryl, substituted or unsubstituted

het eroaryl, substituted or wunsubstituted cycl oal kyl,

substituted or unsubstituted al kyl, substituted or

unsubstitued al kenyl, substituted or unsubstituted
Difluorgrphenydl §F bloghens2tykt(? ﬂtni&dox@rphmgm;t(é Gilarp @licmty IrraTklyl “-

- R 's sub 0 ubs
TrtworGmelriy PO PRI G ol Ry (26 Sl i 5
- Dimeth@irfutas3ni qamﬂﬂ,mﬁtm@ﬁy qﬁmnhlkmbnanﬁﬂmpﬁdnwt E@hafym -yl; (4-
unsubstltuted aryI substituted or unsubstitut
- Dimethyaminasehepyl); BenzpPid ployaskersl-yh 31 Bﬂawyawﬁlyya%ﬁwa (6~Chloro-
o [ . a
- pyiding G ﬁ‘:ﬁﬁ‘?"‘?ﬁ?ﬁ@@? DS 2 RAGE nY € O hethony-

pheny)u@sTtiudremeibdxaphean)! Naphilpden-1 -y €y clwhexybsRypistis-$ -yt; #gridin-4-yl;

ortontOYbon SRS AT Prend ISR AR AR E¥lobun

phenyl)s@jaawttm S 1 QhcetylpipipEid-1yl)e G- Eé%zol—ﬁrb%l(tlﬂlﬂﬂo%tﬂuorm
unswggéltuted heteroaryl al koxy, ary

phenyl) isoxasel4-yRar dgdA-Citprg-pherp S rwaﬁzsoxaql ~4extion,
COOR7, SO02R7, NO, NH2, or NR)z; R6 is hydrogen, °
substituted or unsubstltuted al kyl , substituted or
Unsubschmpowd sckiied fipin thslgttmplcbmmahg@f unsubsti tut ed

bsti t.ut unsubst tuted cycl oal kyl ,
'?kﬁéét °1‘3th3§ ?Xﬂﬁg@%ﬁf)f 6{1@6‘"’?10 &ter ocycl gal kyl , d
B[H61-Chlét@atRyl-phesu L2 E}ékﬁ’&iaz’ﬂl Blyl]-béisbie takidut ed or

unsubstitut ed heteroar 94 each occurrence of R7 is

3- %%@%%PW‘WWI}E}@%X]O%FBWMt}tibané@lc geidubst i t ut ed
| SL% i “"“?”Eﬁgﬁ %ﬁa?@%%ig’?ihg%%ﬁgﬁ a%tdgg%lst ituted or
'bf%@b%ﬂxﬁmre@hexwd:}[deﬁ,‘iﬁyka,dlmbﬁ{yi[]tbﬁxﬁﬂc a¢id;unsubsti t ut ed
ﬁg—&&%ce}ﬁ%lxj?-%hgx}/yl){1,2,4]oxadlaz01—3—yl]—ben‘zo;c acid; '
3-(5-Benzo[1,3]dioxol-5-yl-[1,2,4]oxadiazol-3-yl)-benzoic acid;
3-[5- (4-Ethy1—phenyl) [1,2,4Joxadiazol-3-yl]-benzoic acid;
3 (5 o-Tolyl- [1 2,4]Joxadiazol-3 —yl) benzoic acid;
- 3- [5-(2-Chloro-phenyl)-[1,2 4]0xad1a.zol~3 yl}-benzoic ac:1d
- .—[57(3-Methyl-th1qphcn—2~yl)—[ 1,2,4Joxadiazol-3 -yl}-benzoic acid;
3-(5-Benzo[b-]thiophen-2~y1—[1,_2,4]oxédiazel-3-yl)—benzoic acid;
- 3+[5-(3-Fluoro-phenyl)-[1,2,4]Joxadiazol-3-yl]-benzoic acid; -
3:[5-(4-tert-Butyl-phenyl)-{ 1,2, 4Joxadiazol-3-y1]-benzoic acid:
+3-[5-(2-Methoxy-pheny)-[1,2,4]oxadiazol-3-yl]-benzoic acid;l
~3—{5—(2;S—Diﬂuorb-phenyl)-[ 1,2,4]oxadiazol-3-yl]-benzoic acid,;
, ‘3-(5—Thiophen¥2~yl—[1,,2,4]oxadiazol~3-yi)-benzoic acid;
* 3-[5-(2,4-Difluoro-phenyl){ 1,2, 4Joxadiazol-3-yl}-benzoic acid;
3-[5»(3-C'hloro—phényl)—[1,2,4]oxadiazol—&yl]-bcﬂzoic acid;
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substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, al koxy, aryl oxy,

het er oaryl oxy, halogen or CF3; ' n is an integer from
1to 7; with the proviso:that when R, R2, R3, R4, and
R5 are each hydrogen, Z is not nethyl, 2-carboxy
ethyl, 3-(4-pyridinyl)propyl, 4-cyanophenyl or
2-(4-piperidinyl) ethyl. 2. The compound of claiml
having the formula H N-O R----Z N 1/ OCOHor
pharnaceutlcally accept abl e salts hydr at es,

oermr ke L2gtlokadiealyd-yhrhepzois pideof . wherein Z is
. { {
el o ot ptH R MR Ga Bol APBBIIAES ot vy
§ull55(t4rﬁlunre¢hemyl)jﬁslma}skadlaméd ﬂ]—kmzplcsmhlst ituted or
g? ued % %bstt% h or. unsubstituted
Ifs' f%y PP el% fﬁ%tﬁ]‘é’ﬁ’ ikt 188G aryl al kyl ;
30K (B&siﬂubbtdﬁlwﬁﬂ) [DQ Maaﬁaeala 3n-vEhesisampound of

claim1 wherein S bi ohydrol yzabl e ester. 4. The

oﬁ%faénlameﬂth)&faaniyl) Blr 2.41oxadinzal3-gl)-benzpicpeidy| ;

AR I oped B LR R SV
@j[SMétDlluwﬂrylﬂna'w{pmnyl)Hﬁ ﬂ?‘@}bm"}gt-ﬁﬁd}] b?hQic Ialcld
- O AL adGret s B ophen. 2-y 1.
. BYsKuumRRHRENNS- F)her(yfb =[t18X 4 o Rt do - PREME) oic acnd

. %2 NEtho§ heny JS Di f |l uoro- Ehen

éa and(azof45-ml -f 1| %56](xsatijhm{ry"l-3)l) enzoic acid;
%ﬁﬁl}g%x‘é?ﬁﬁgﬂh %?{536%1%0& toro- phenyl );

: -GE{SWEﬂhmbaympmw-lp)mn)(lﬂ[l@Z ﬂo&hdmarod}sgfn}%wmw aid; 5-

P15 o PR oot lcinyibaadpre acdy’

Bisgg B%l@-ﬁ’iﬁﬁbﬂﬂﬂ&ﬁ}ﬂ'—ﬁh&nﬁ?{‘? Ql4lox%dél(gx3a§i Jﬁéﬂm&’a{md
%2 Trifluoroneth pyi1din-3-yl);

454uping2-yi-152, iﬂ@mmoh?mbmmuc)acldltur an- 2 yl;

SN B 2 Aok A SRS )
Q[&JI(mexmethoEnghggm);plaé&]oxaih?r?ﬂsndﬁbefbom a&;mcl opent yI :
\%g &g % ‘$B¥W%%¥ pB 5 (1)2 l%aff iagoldr-benapie agidy -

s vl e

- peRytiphecyit; m]omamzseymem]c wid; .

- GRSt R Bl TR Yopeip e ;:‘.-xg] o "
: 3(£$yﬁdﬁﬁoﬂ yit{ﬂzu]axa@l&zsa@yga%z&c Mél)i benzoic acid; .
Chl or onet hyl - phen )

1) -1
- (gzcdflesz%i’la[i 8L4]3X%¢F6]20b%ﬁ dieoreie pad;
.. 3-(5-Cyclopropyl- ~[1,2,4Joxadiazol- 3-yi_) -benzoic acid;

o 3.-[5-(4'-Penty10xy~phenyl)-['1,2,4]oxadiazoié3~y1]—henzoic acid;
- 3-[5+(3,4,5-Trimethoxy-phenyl)-[ 1,2,4]Joxadiazol-3-yi]-benzoic acid;‘
' 3—[5;(4-Isobutyl-15henyl)-[1,2,'4]0x_adiazol~3.—yl]—benzoic acid;
'3~(5-Cyclobutyl-{1,2,4loxadiazol-3-yl)-benzoic acid;
-_’3:[5—( 1-Acétyl—pipcridin-4-yl)-{1,2,4joxadiaz_ol-3 -yl]-benzoic acid;‘

97



acid;

: @-{Eﬁ Chloro—benzylé [1,2 4]0xad1azo ylE Renfmﬁfmd

' %ﬂg@pé -[&r€4-fuoro-phenyl)-[1,2 4]oxadlazol -3-yl)-benzoic acid; .
: 2%1&030@'[9 PAF Ro ro~phe¥1y1) E % Eic.lil yq]z Ig)f!nzgic Xcul benzoi ¢

.ﬁs{(wﬁ%rda-ﬂwr&yh@m)mpz @]&Qzﬂi&’dzbl 1-93-Bedbioagi azol - 3-yll-b

3-[5-(2-Chloro-pyridin-3-yl)-[1, 2, 4] oxadi azol - 3-yl ] - be
nzoi ¢ aci d;
3-[5-(2-Fluoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzoi c

cacid; 3-[5-(3,4-Difluoro-phenyl)-[

I, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d;

3-[5-(4- Met hoxy- phenyl ) - [

1, 2, 4] oxadi azol - 3-yl ] -benzoi ¢ aci d;

3-(5- Benzo[l 3]d|oxol S5-yl-[
benzoi c aci d;

d |
§ (%E%S% ﬁlwglﬁ?r?hﬁe]ﬁﬁ @&32’%}%@ agidol - 3-yI ] - benzoi c
aCI g:& (2- -Brlbra-62nubad yﬂeni'l) gwn%th%i ﬁéﬁ%lﬁzﬁi fl% M&Qadlggﬁl%%}cbenzmc acid;

S{Fﬁmmﬁpﬂﬁléﬂbmpheny3ﬁ)p&wﬁpd¢mxad|azol 3-yl]-benzoic

‘ ?%g ge‘ﬁt]- %%EF %l,%g)r('\@a Hy%-ylhg lhen ]gutyl -[1,2,4Joxadiazol-3-yl)-benzoic

3 (5 Benzo[b]thlophen 2-y1- [1 2 4]oxad|azol 3-y1l)-benz
:73‘(? gm(’%‘ﬂ:ﬂa?e‘i’]%‘@ﬂﬁ@%?fﬂ) -fenzoicacith oxadi azol - 3- yl | - benzoi c

4-tert-Butyl- hen oxadi azol - 3-yl ] - benz
gile- (f&@h)@m phenoxymethyi) -{1,2 4]oxad1azol -3-y1l-benzoic acid;

ARyt 0 0 1 v

1(2M4ﬂh6i§miﬁ@?-{l|Zﬂorbéhﬂazdl’-@%cﬂeﬁz&&dcfh :
5- Thi ophen- 2- X 2, 4]oxad|azol 3- yI) benzoi c
%f grPhenyl—propyl) {1, 4]oxadlazol—3 -yl}-benzoic acid,;

or o-

- Brdl:- [ﬁ&ro.b%;l%é @ %ﬁaﬁg(}ﬂﬁ%tenylﬂc?&’(adl azol -3-yl j - behz

olc acid
[52(,34}lxlma-dhmxymeﬁl-yw-[] 2B pradiazol-Bel]-8enz0i6 acid;

SRR RSk gl agiol o o1

i(ﬂcfbldp&ﬂyiinamﬂm 3 q&;&dlb&ﬂzgl)-%e&%ic%ld

4- Fl uor o- n oxadi azol - 3-yl ] - benzoi c
BHEZSI'(G etlg:o_xy *Bﬁr(zzl)%g H%‘X@ﬂlaéhle?nglﬂ 17&1[2010 acid; :

%Esf(%ﬁ%lﬂﬁgﬁ%ﬁ%ﬁ% l?)fl ﬁ%%%eny oj[@%“ﬁ?%?(mdl azol - 3-yl ] -benz

Bboe(2-&biod-5-methyl phenyl) [1,2 4]oxad1azol 3~yl] benzom acid;

di | -3-vyl b
NG R i B i Sy st
352, éimﬂ@ﬂb 3&@&[1 31did=br-f Pi %]o%’iagol-}yg!(b%lzoma id;

D met hyl am no- phe 1,2, 4 I azo 3 yl']-b

enzol c ac

' 35-5((43]38%??2%?‘101"??@3"@5&*&5? dlpwrdisgolyd-yij-henzoidpiikadi azol - 3-y1)

S [@quﬂﬁ&o %}Qﬁ/_lA-yli [1,2.4 oxadl 0133 gﬂ] begzmc acid;

oxa azo €nzoi ¢ aci d;

: 33{5[ [5 (Qi(lmtomfph@uyl@-ﬁahﬂyyl—lpmﬁyﬂl) y1191,2,44 e R@blez-91}- Renydil acid;

3413 ?EZF?%"%@?? %‘W& 9%416‘?‘?#1%20}13)3&1 Yengoigpagidsadimntalts. yi j - be

-3F[ZQ44Fll&ﬁd)-§henyl) [1,2,4]Joxadiazol-3-yl]-benzoic acid meﬂéyl ester;

5-Bi s trlfluoronethyl phenyl) - 4] oXadi azol -

5z [é (%Fﬁu%%ﬂh@ﬂyé) -d & tloxadiazob3 %}Ié-meﬂmq{-t{enzow acid;
3 ]{S %3 ﬂlﬁ)’l(@mpﬁéﬁ’yl 43y1¥ [ ) 2 QToxa lazol?j(zylﬁi benzoic acid;
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3-[5-(4-Nitro-phenyl)-[ 1,2, 4]oxadiazol -3-yl]-benzoic

aci d;

3-[5-(3, 4-Di net hoxy-phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - ben

zoic acid; 3-[5-(3-Trifluoronethoxy-phenyl)-]|

1, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d;

3- (5 Napht hal en- 1-yl -[ 1, 2, 4] oxadi azol - 3-yl ) - benzoi ¢
.acid, 3-(5- Cyclohexyl-[ 1;

2 4]oxad|azol yI) benzoi c aci d;

3-(5-Pyridin-3 [1, 2, 4]oxad|azol 3-yl)-benzoi c acid;

%*lﬁ{ - W‘F?léﬂlﬁ*-lﬁﬂmyﬂ[imi?"ﬂ)z{}é)(‘:l@ﬂadzﬁ@{)]- Byllibeniénadiic

enzoi c
gﬁ—ﬁi-Mc%l{ongig- pr opylyh% []1[ %ﬂé}‘%ﬁx% ?gi'be?zylic) &nzoi ¢
BE3-(8,4,5,6-Tetrahydro-2H-[ 1, 2‘]b1pyndmyl-5'—yi) [1, 2 ,4Joxadiazol-3-yl}-benzoic acid;
?—é*g%ﬁlgrmr eg R}(lir%)zé -p Qney ﬂ 1.2 i}oxadxazo?)é-ay]l i?ezng{lncs;ci\(/il] benzo
ﬁﬁ B-fRofb aieﬁm)q?ttha%dﬁ%any Yl tedzcic 4di@%RMAEQe: 3- Y1 ] -

benzoi c acid

313-@-FlporosphsnylHi1 Bidenpiiazeli3-oll Meoscieiacid Bimahapytetind wster;
S8 Broramtmy {12 Doafsgali-d s 194 Bp oy -t

-ester; 3-[5-(1-Acetyl-piperidin-4-yl)-[1,2,4]oxadiazol -3-yl]-

DB Gl P ossdinagigrtibassic 4 P12 Gemgdiogy-cthory)-

o .ethoxy]-%ﬂiy!j estet;
: (2 Chl or 0- 6-f | uor o- phenyl ) - 5- net hyl - i soxazo

(5 4-y
3 Ii- -ﬁlugr%}mm{hiéﬂmdwqi—%ﬂﬂrbgwnamm? {2-[2-2- methoxy-ethOXY)-
o [ 1, 2, 4] oxadi azol - 3-yl ) - benzoi c aci d;
ethoxy@ﬂj%)gy}t ?{%P%’yl [1, 2, 4] oxadi azol - 3-yl ) - benzoi c aci d
. BEF- @-]Bubml-pl{eﬁyl? [B} @l]tﬁ&ddﬂi(ﬂl}-ﬁfl YezoRetIDL-¢2-: @QI—@vacthoxy-
‘ yl - &E %W4 ] oxadi azol - 3-yl) - ben20|c aci d;
- ethoxy}'gthé)ﬁy](% cﬁﬂ%i’ ERPY 95 |, 2, 4] oxadi azol - 3-yl ] - benzoi ¢

S T 2 o g M R B G Py

. emoxy)-gﬁhgzgy]cetmw‘ethoxy)-ethoxy] -ethyl ester;

S0 R Rhin ) A o) 0

' BaESI-(d—Az1d0-phenyl) [1 2 4]oxad1azol~ -yI] -benzoic acid; and '
1-P enyL ro l 4] oxadi azol - 3-yl]-benzoic
.3a[é| enzyloxy-phenyl)- Fl 2 ]oxacﬁazol- -yl}-benzoic acid

aﬁd bﬁarﬁécﬁtidﬁ’ﬁyoa&@ﬁélylb Lalks! h)%irz‘luzéj x61h3g %kaﬂ%-a@ég Lﬁ&&%& sSmers -

ﬂ&ﬁﬁﬁL(S Chl or o- phenoxynet hyl ) -[ 1, 2, 4]oxad|azol 3-yl]-b
enzoi ¢ acid;
3-[5- (6 Chl or o- pyridin-3-3d)-[1, 2, 4]oxad|azol 3-yl]-be

~.60Z0i @ SiakMaceutical com osmon compnsmg a compound according to claim 1 or §
3-(5-Cycl opentyl met hyl -[1, 2,'4] oXadi azol - 3- yI) benzoic

and a phayajageutically acceptable camer
3-[ 5- (4- Met hoxy- benzyl ) - [1,2,4]oxad|azol-3-y|]-ben20|c‘

aci d;
13- 5A(1ﬂn8dd§agd foan eopeig i cotpdid]Q¥ading20 bhadn Yok 5k603

. thac%‘“r%ﬁﬂ(%wﬁﬂ%‘ﬁaa@leﬁet hyl - phenyl )-[1, 2, 4] oxadi azol - 3- y1]
‘ - benzoi ¢ aci d;

3-[5-(2- thhylsulfanyl-pyrldln-3-y|)-[1,2,4]oxad|azoI-
3-yl] -benzoic acid;.

8. The use of a compound of the formula:
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3-[5-(2,2-D fluoro-benzo[ 1, 3] di oxol -5-y1)-[1, 2, 4] oxad
azol - 3-yl ] -benzoi ¢ aci d;

4- Fl uor o- 3-[ 5- (4-fl uoro-phenyl)-[1, 2, 4] oxadi az6l - 3-yl ]
- benzoi ¢ aci d;

2- Fl uoro-5-[57(4-fl uoro-phenyl)-[1, 2, 4] oxadi azol - 3-yl ]
- benzoi ¢ aci d;

3-[5-(4-Chl oro-2-fluoro-phenyl)-[1, 2, 4] oxadi azol - 3-y1]
- benzoi ¢ aci d;
3-[5-(4-Brono-2-fluoro
benzoic acid; 3-[5-(3
1, 2, 4] oxadi azol - 3-yl ] -benzoi cllaci d;

. 3-{5-[ 3- (2- CR% , det hyV~i sokazol - 4-yi]-[1,
2, 4] oxadi azol - 3-y & aci N _
3-[5-(2-Fl uoro- phel , 2, 4] oxadi azol - 3-yl ] - benzoic
aci d sodi um sal t;
3-[5-(4-Fl uor a,
acid nethyl e ;

5-[ 5- (4- Fl uor o- phenyl)

2phenyl) 102, 4] oxadi azol - 3-yl ] -
Fl uor oNBi phenyl - 4-yl ) -[

% %kpxadiazol-3-yi]-benzoic

[1, 2, 4] oxadi azol - 3-yl ] - 2- net hox
y-benzoic acid; 3- - Fl uor o- bi phenyl -4-yl) -
1,2, 4]oxad|azol 3-9 oRf c acid; 98 '
3- [5 (6 Pyrrolidin-1-yl-pyridin-3-yl)-[1, 2, 4] oxadi azol
. wherdin] - benzoi ¢ aci d;

% TS (6 Mor phol i n-4-yl-pyridin-3-yl)-[1, 2, 4]oxad|azo
3-yl 12 tsenbmta:tcdlm lﬁhsubstltuted aryl, substituted or unsubstltuted hetemaryl

: Sfb%l%éég)? msagg c%(gqilg)ﬂgpgt}tgéii ]8? Lr?s)l/llgsltgllltgg alkyl subs%ltuged or
: ﬁmﬁ&tlﬁ?edﬁlkéﬁylos@sﬁ%%%Ymﬁlﬁt@ﬁ\‘)ﬂ&ihﬁ:terocycle substituted or

1, 2, 4] oxadi azol - 3-yl ] - benzoi ¢ aci d
wspistipgedanslaliphenyl ) - [ 1, 2, 4] oxadi azol - 3-yl | - benzoi ¢

aci-d . . L . .

371 5.3° Mdrafiat Sibsunnad qrpospbsgigted iy sposinged opsuhipeed.

carclodll@} methstioned (&tthylibsaﬁxt@lr heterocycloalkyl, substituted or unsubstitated
b§2 Fl.uor o- phen g_ 1, 2, 4]oxad|azol 3-yl ].-benzaic

agglr %}1 tltalgadﬁ)épﬁ §tltg%lsﬁ I 5oa§§flhch 26-E@)l R® or any bichydrolyzable

gdodp>- (2- Fl uor o-phenyl ) -[ 1, 2, 4]oxad|azol ‘3-yl]-benzoic

aci d 2-.[2-,(2- met hoxy- et hoxy)- ethoxy]-ethyl ester;

3-[ 5K 2REIR] loand-Rshaneyjhdeppndenity hydwga, substitugd or unsubstituted alkyl,

-su%{%%ﬂtutgf ggl?thﬁbs%@tgc% ﬁ%ﬁé}rg Ssgxéﬁ,t{n% rt Lt]n%éﬁ/su%}tecp aﬁ@nyl substltuted or

OXy OXY
tﬁsﬁlgﬂtuied!fdyumakkyp Betyituked dr vhsdlsaadi IRERbcydloXiklt, BESMERILET or
aci
: edg%ﬂ%ﬂwu‘@teﬁ@kwst@ﬁ%@}w@wﬂ allsqxery aryloxy,
I b h:
. hég%%"gl_gf}g_h?%_ﬁ?fi ?:Fg{t{g% ?é?%‘ﬁ y_éhséé@%r%%oﬁ%'d RONBLNH,, or
PﬁBﬁhxy) et hoxy] - et hoxy} - ethoxy) ethoxy] et hyl ester;

' 2C|[ gR(G%S HAer‘i)g%llpsI'll nytuged [or unsubs tute (::Hkylz substltu){etﬂ ortil%gu os{‘.n(t:uted

" afechBt £Lﬂgsﬁtixtdé%rlﬂhﬁiﬁ>¥ﬂ1&1teh3all%n§rﬂ mah@e&[ lﬁswsﬂlm&ﬁ%abszkyx

~acid; and 3-[5-(4-Benzyl oxy- phenyl
sqbszu&f%&ramsa!zs@m@ hetqrogystoalityd, subitidutechor unsubstituted aryl,

-ﬂ@ﬁﬁﬁ&f le salts, hydrates, solvates,
es anh S ef%%&%%gers thereof. 6. A
~ phar eashsustiveailce OﬁR‘b Qﬁnddpeﬁdeﬁﬂﬁﬂf{dh‘égéig swebsERIgAQ R@substituted

. ordin o cl or 5
. aﬁcyf substm.%eJ or unsgbstltuted alkenyl, substltuted or unsubstituted alkynyl;
" substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
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and a pharmaceutically acceptable carrier. 7c A unit
dosage form conprising a conpound according to claim|
or 5 and a pharnaceutically acceptable carrier. 8.

The use of a conpound of the fornula: 99 R2 N_O R3
ZN R4A R5 OORL wherein: Zis substituted or
unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted.or unsubstituted cycl oal kyl,
substituted or unsubstituted al kyl, substituted or
unsubstitued al kenyl, substituted or unsubstituted
substentod yx:thxsubmﬁ aryly sdutiorted ammedstintadtetrearyl, alkiyy, aryloxy,
R is h n. éﬁ% uted or unsubstituted al kyl,
QﬁﬁEWV? ? 8 tuted cycl oal kyl, substit uted
or uqsgaﬁhﬁngﬁamhebexocycloaIkyI substituted or
unsubstituted aryl, substituted or unsubstituted
het erfoithy many epmiiz@edlmeet foaﬁl}p it phi Jisease associated

P pmati edﬁglauéiﬁseu riatio ot r{% [;,ge%g{lﬁqt E‘t%éy o

unsubst.i tuted al kenyl, substltuted or

2233@?5%%% ﬂ??é%%ét Hgﬁgéﬁ?f %Igr unsubsti t ut ed

het er ocycl oal kyl subst|tuted Qf unsubstituted aryl,
substituted or unsubstitut eheroaryl, al koxy, -
aryl oxy, heterqaryl oxy, hal ogen\ CF3 CIFS OCHF2,
CN, COOH, COOR?, 3 o2 N(R7)2; R6 is
hydr ogen, substi t|tuted al kyl ,
substituted or t _ -~ al kenyl , substituted or
unsubsti Pited al ; |substituted or unsubstituted
- cycl oal kyl, sub3ti d or unsubstituted
het er ocycl oal kyl, sfibstituted or unsubstituted aryl
substituted or unsupstituted heteroaryl; each
occurrence of R7 isiindependently hydrogen,

substituted or w¥Substhgputed al kyl, substituted or
unsubstituted al kenyl ,; substituted or unsubstituted

- .al ky t u c

2L 8 MIRARBLL S s e
v@:wba;h Ptivgubdtitoted W andub it thiiet edrl aupstitusd bsntnshbatmde@ heteroaryl, ‘
sul s%tlfltﬁg cl)rt ulilttsu dsttthu%édecry?:ﬁ)aﬁcyl sgbstlgu)%/d oretltrn%/ubstlé(lted alkyl, substituted or

unsubstitued alkenyl, sub stituted or unsubstltutcd heterocycle substltuted or

unsubstituted arylalkyl and R i is hydrogen or halogen
10. The use of claim 8 or 9 wherem said disease is a genetlc disease.
© 11.  The use of claim 8 or 9 wherein said genetic disease is an autoimmune dtsease a
,-.blood-disease,r a collagen dlsease, diabetes, an mﬂammatory disease, or a central nervou_s system

disease.

S 12, The wuse of claim 11 wherein the autolminune dtsease is rheumatmd arthrms or

graft versus host disease.

13.  The use of claim 11, wherein the inflammatory disease is arthritis. -
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het er oaryl oxy, hal ogen or CF3; and n is an integer
froml to 7, for the manufacture of a nedi canent for
the treatnment of a disease associated wth premature
transl ation term nati on or nonsense-nedi ated nRNA
decay. 9. The use wherein the conpound is of the
formula 11: N .-O R/}-Z N j OCHor
pharmaceutically acceptable salts, hydrates,
clathrates, or stereoisoners thereof wherein Zis
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or

subst it ut cygl.oal kyl , . substjtuted or unsubstitufe
B e R 8 Bt suS e et R i mille

sclerosi$ wastilhtdye foflly, Wsiabmtild asuffhah @Gl BpYfk@nostd) PRlchdit &fiscular

or unsubstituted arylalkyl; and Ris hydrogen or -
dystropliys | Algltimen p disqase, TaySaghs dipespenamenodegapprativs disease gr Parkinson’s
di sease is-a genetic disease. 11. The use of claim38

9 wherein said genetic disease is an autoi nmune

di sease, a blood disease, a coll agen disease,

i abet.es, ap ,infl t or I sease, ar.a centr i
* fhory ol sy B i b TR b PSSR el yPmERfid iop Wilebrand
disease, WhRTelcRngid&adb MR MiLbHEARS stopes.NEUMAt O d arthritis
or graft versus host disease. 13. The use of claim
11, wherein the inflammatory disease is arthritis, ,
1 L ) rej tral -
| e vorte LI hlin 1 ChabiTec bl Qbddsd H3EERYLAL impertect o
- cirthosisruscul ar dystrophy, late infantile neuronal ceroid
| i pofuscinosis, Duchenne nmuscul ar dystrophy,
Al zhei mer' s di sease, Tay Sachs di sease, a
- 17eUr o4RERESF @hitl B), WRRAS Bic Rendtd dideRRA fatnilifll PRI Rremia -
The use of claim 11, wherein the blood di seas€ is

immunoﬁ@ﬁﬁé@qzw kignewdhiscassy £ystip ddresis, Gimgbaldepercholesterolemia, retinitis

e At ax L.angi ' _t.hal asseni a or ki dney Stones. . ..
pigmen s Jol BB AAG AR ool IR, SRR D BE D iR siom,
* aging, obsitpINieogenBrks dissperdrddirfanayndoiner hosi s. 17. The use
of claim 10, wherein the genetic disease is famlial -
pol ycythenmi a, inmmunodeficiency, kidney disease,
18Y St iThe k6O ctmpuBdbf i fodiyiper Chol esterol em a,
retinitis pignmentosa, anyloidosis, atherosclerosis,
~giantism dwarfism h&pothyrqbgLﬁﬁ]Ahyper;hyr0|d|sn]

[

disease.

wherein: ‘
| Z is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, -
substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkyl, substituted or
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- inte ger I‘ 0] m
atiesdi whstinied bounsulmmeeakmtsub@mwm urRbstituted alkynyl;

agi ng, obesity, N eman Pick's disease or Marfan
syndronme. 18. The use of a conpound of the formula: R2
N"O RBZ NRA RS OORS wherein: Zis substituted
or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted cycl oal kyl,
substituted or unsubstituted al kyl; substituted or

102 unsubstitued al kenyl, substituted or unsubstituted
heterocycl e, substituted or unsubstituted arylal kyl;

substjtuted or unsubstituted al kyl,
%%@fﬁ“’r%f @geg 1 sybrdiifed orupsehstituerchegaprygle, substinstediont ed
QhsubBdRaE biyidik@d heterocycloal kyl, substituted or
unsubstitut'ed " aryl, substituted or unsubstituted

het er Bar%hydmgé@sﬂm@d orR@isarstituted dkylhyobistirigd ablugsubstituted:
: R5 are .independent.l ydr o

e bR Sha iyl BERiFRy PO SRR cgnsbstinuted

ary8 s bisdticdted amr@hﬂsﬁﬁyéd hetibiiryl, LILIRACIR0) P Bivd blbﬂzfcﬁglyzable

-al kynyl ; substituted or unsubstltuted cycl oal k

£y tltuted or unsubstituted heterocycl oal kyl,

subst R yept qpd rY Q%ﬁh&{ﬁeﬁ&gxﬁag hg&%kel}, §w§§ Htécf%r%%lﬁ{sumted alkyl,

unsubst’i t ut éd het er oar
nbseiutedroy uosupstithiat] etkemyl, E@Eﬁ;tuﬂ?ﬁﬁunmﬂ-ﬁﬁcd allkym T Cbstituted or

SR Eir o Saubmetee Grublaiedf nerpbionliol dobned or

umssbiinited byt Qubstiblt@NoH unsielitdditiete@shrfll alk sEdbsidGut ed

glk ynyl; substituted or unsubstituted %gclgalkl
APy plegen R BEES QIR £&% QR TORRKYIO:R', NO,, NH,, or

Rubstituted or unsubstituted aryl, substituted or

unsd%s ituted heteroaryl; each occurrence of R7 is :

i ndepRhid bpdioger yuhstged, or subbtiitied atkyh rsubyisitbdb br dndfiRdtuted

B oA RSBl et vy or mbtinesgploatior,

- 9ubstita®d iof iisaBistiyted Rkt cloalySubitithed oPinsHhRMRSS At ed

SDugterocycloalkyl substituted or unsubstituted aryl,
givied oF wrsubttitgted heserormylit ed heteroaryl alkoxy

aryl qQxuy cc'ﬂﬁg Egl %X?pepﬁénﬂggnﬂdr?’ SU sm%fted or ulnsubsgtuted

ure 0]

liorati
‘ Emtltuted 3T tusubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl
substituted or unsubstltu_tcd aryl, substituted or unsubstituted heteroaryl, alkoxy, aryloxy,

- heteroaryloxy, —haiogen or CF;; and

nisan mteger from 1 to 7,

for the manufacture of a medicament for the treatment, prevenuon or amehoratlon

- of cancer or one or more symptoms associated with or manifestations of cancer.

+19..  The use of claim 18 wherein the compound is of the formula IT:
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of cancer or one or nore synptons associated with or
mani f estati ons of cancer. 19.. The use of claim 18
wherein the conmpound is of the formula Il: 103 R -Z
O OH or pharmaceutically acceptable salts, hydrates,
clathrates, or stereoisonmers thereof wherein Zis
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or
unsubstituted cycl oal kyl, substituted or unsubstituted
al kyl, substituted or unsupstitued al kenyl,
substituted or unsubstitute@g het&rocycle, substituted
or unsubstitutedgarylal kylj} and ks.zhydr ogen or

hal ogen. 20. The f c 18 or 19 wherein said
cancer is of the N eye, skin, nouth,

t hroat, esophagu bone, lung, .col on, signoid,
rectum stonach, e, breast, ovaries, kidney,
“liver, pancreas, intestine, heart, adrenals, a

solid tunor, sarcong, carcinomas, fibrosarcoma
nmyxosar cons, Ilposarcona chondrosarconar ost eogeni c
sarcoma, chordo i osarconma, endot heli osarcons,
| ynphangi osar corfd; | yngHangi oendot hel i osar coma,
synovi oma, nesot helioma, EwW ng's tunor,
: I ei onyrpbamesaetically habpiabiasiad, hodraies,Siathams Sor@erdoisomers thereof

rC| basal cell Qar noa, adenocar0|nona sweat

SRR 22 B shBRE ordBbinstblied HPD RS o asbs R el garsl
s’ilﬁét&ht'é@ Efﬁuns@@ﬁitﬁt%@f:ych%iﬁ"ﬁ%ﬁtﬁhﬁﬁ@Pﬁnsubsnmted atkyl, substituted or
cyst adenocar ci noma,” ned I'Tary carci nons, roncﬁbgenlc

wngpbstisaalkepdnaubsidtrad o ammbﬁtawd heteecpmlsnwbsmteé oduct
&gﬁlgguﬂgggaary mlsagﬁﬁtrlghngrg'gen grelmonona enbr yonal

ﬁel‘l
car cl nona, cancer, testicular
tunnr | ung carci noma, snall ceII l ung carcinona

O 1S Ty e Bl e . s i
mouth, HhFoat) 'e%ﬁﬁél}én&ie@@ﬁ@ne ﬁﬁ%ﬂ%{&’a By REGhm, st&ﬁﬁ&? PRbstate, breast,

nealona enangloblas onm, dcousti Cc neuroma
ovaries, Cﬁngbdéfﬁtal Pe@wa@nﬁammhgq:,mt, adednalsomsolid tumer, sarcoma,

caninoB OIS L0 FLIETL ST O, SRR P B o,

.chordomi3; az@cbsafoeuiaemdatheaesat@n{ay LpiyMahgisédréomal - cel | | eukem a,
[ acut el obl astic | eukenia, -acute pronyel ocytic
Wnphaﬁgéﬁtﬂamm%%@ spRGenadnsothelianrdiviag siumer leiomyosarcoma,

rhal).don'@f)ya{rm&i’al SYHRIBUS cLIBLAEERbAa, BEMLED %@fh ﬁ:{gy%hg&ulﬁ ma, sweat

. eukem a, “acut e 104 nyel ohmonocytic em a
- gland camdwmcm igkandl. eaﬂcmmm, paptilare camdllofn‘aﬁlﬁ@l‘llarﬁhﬁdmcarcmomas

eukeni a, roni c c | eukeni a,
eystadenpES RIS medRiabotdisy FRchEeamic SoEeuan Senalatll sespigoma,
hepatommﬂ:ﬁleQﬂBt caldindiRs cASTRG Ak, s@nﬁmofﬂaeedﬂ%?oﬁl c&lcﬁioﬁialﬁhﬂﬁs

19 wherein the patient i's a mamal . The use of
- tumor, cervigplfangergtestioglapfuna g ﬁercmmaoandl c@l lar!macrcmpwaetdadder

carcmoxr%‘a‘%ﬁﬂ{eﬁélaé X%c]maag Qx?n?, Hgérytgm%'ﬁ‘fed%ﬁablaQQOmg %%grlm aryngloma

ependymoma, Kap031 § sarcoma, pmealoma hemangioblastomna, acoustic neuroma,

' qhgodendroghoma, menangloma, melanoma, neuroblastoma, retmoblas_t_oma, a blood-born .

- tumor, acute lymphoblastic leukemia, acute lymphoblastic B-cell leukemia, acute lymphoblastic

' Tecell lenkemia, acute myeloblastic leukemia, acute promyelocytic leukerma, acute monoblastic

leukemia, acute erythroleukemm leukemia, acute megakaryoblastlc leukemia, acute
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23. The use of claim 22 wherein the conpound is

adm nistered orally. 24. The use of claim23 wherein

the conmpound is adm nistered orally in a tablet,

liquid or capsule form 25. The use of claim 18 or 19

wherein the therapeutically or prophylactively

effective anount is fromabout 1 ng to about 2000 ny

per day. 26. The use of claim 25 wherein the

therapeutical Iy or prophylactively effective anount

is fromabout 5 ng to about 500 ng per day. 27. The
myelompgecyic lerkemig, aguipRerlznphedystic leukemiaachieaintiffeggntiated leukemia,

chronicH PRI FUE] %dgrééls g,&ﬁygh%%m% %],poturgg&g ARRUh Rl

€
myeloniagonpddaassddded.- - --- ------ XN ON O OH wherein: X
i s hal ogen, substituted all or .al koxy. 29. A conpound
of claim4 wherein Z is (2-Fluoro-phenyl);
- 08, 4- Phd hiosRIRRE MY b) 19 whereithOpRicR8A¥hanimal.
(3- Fl uoro-phenyl); (2,5-D fluoro-phenyl);
(2 4 D|fluoro phenyl); (3-Chloro- phenyl);

ar mac e Efﬂp%:}gﬁwh) W glglldt ‘.%%%e‘?ft{‘%{’%& "QH ?%a%'f%pefigﬁeﬂterﬂly,

transdemwslly, mpegsalhy, enaailly, bascababyblingnalys desay. or t opi cal
adm nistration. 31. A pharmaceutical conposition of
claim 30 suitable for oral admnistration. 32. A ‘
@il ar MeEE bd SrataimODRARIdih A Qinpohad Madthidifte@ iyl or m
A: phar maceuti cal conposition of claim 32,
wher eih the conposition is a powder. 34. A
ar e a e e| t.he
B ol SRR O e Fanpns R By iR b
-hquzdocoammlslfbmon of claim 32, wherein the conmposition is a
capsule. 36. A pharmaceutical conposition of claim31
dinliquid form 106 . 37. A pharnmaceutical conposition
98 Cl Piduor AR Bl O 1NEHGORRRSbiaPEsios YRR
38. A pharmageutlcal conmposi tion o? ¥ }aoigﬁ vvherelg
effeCtWG Ao ipheintabout 1img chd:@@u%OOO Bperfag. use of a conpound
of the fornula:

~26.  The use of claim 25 wherein the therapeutically or prophylactively effective

amount is from about 5 mg to about 500 mg per day.

217. 'I‘he use of claim 26 wherein the therapeutically or prophylactlvely effectwe

amount is from about 10'mg to about 200 mg per day.

28. A compound of the formula:
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R2 N"O RB-Z NRA RS OORl wherein: Zis
substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted. or
unsubstituted cycl oal kyl, substituted or unsubstituted
al kyl, substituted or unsubstitued al kenyl,
substituted or unsubstituted heterocycle, substltuted
or unsubstituted arylalkyl; R is hydrogen,
substituted or unsubstituted al kyl, substituted or
unsubstituted cycl oal kyl, substktuted or
unsubstituted heterocycl oal kyl, swubstituted or
unsubstituted aryl,
het eroaryl, -(CH2CH2
group; R2, R3, R4,
substi tut ed er<y

substltute~ or upsubstituted heterocycl oal kyl,
substituted © unsubstituted aryl, substituted or
unsubstit ut ed jhet eroaryl, al koxy, aryJoxy,

het er oar yl oxy hal ogen, CF3, OCF3, OCHF2, CN, COOH,
COOR7, SO2RENZ, NH2, or N(W2; R6 is hydrogen,
substltutéﬁ.or uﬁ@%bstltuted al kyl, substituted or
unsubstituted al kenyl, substituted or
winsaitest i t ut ed. al kynyl ; substituted or unsubstituted
cyclsg ?%I substitu ed or 107 unsubstituted

“het erotseloggn Rybstitatehalkylaipl@xsr unsubstituted aryl,
substituted or unsubstituted heteroaryl; each
occurrence of R7 is independently hydrogen

2BubstA @Qmmnd)pf elnisuih sthieteirt 2 ds @-Rybro-pleniiy: (B4uD#thonr-phenyl);

* coconlUAE i PoAFDL s SEs CSEPR R o o

phenyl); :{Wbiolrd—pﬁ@@}l)pd&r @EsDiERbid-pheaghet er ocycl oal kyl,
substituted or wunsubstituted aryl, substltuted or -
unsubsti.tuted heteroaryl, al koxy, aryloxy
et enOaWha% ot n.jnte
‘ 3? r omAgﬁ{ o 7/, M cal Q&hg&r?rtg}r? u t%seﬁg{?ble fér 531 %Arentf' I%F 5‘?’“60331
tﬂHmdeﬂHﬂéWﬂnmain@nMumqauauent|on or amel i oration of cystic
fibrosis or one or nore synptons associated with or
mani f est ati ons of cystic fibrosis.. 40. The use of a

. 3¢0 np‘ﬂtﬁlﬁlﬂceﬁtli}ﬁl- E&ﬁﬁﬂéitﬁm JRélabin '3'0@_uitzmle_ 13? oda1 administration.

‘ 32 | A phgrmacegtical co@position of claim 31 in solid form.
33. A _f)haun_acauticalicomposition- of .cl'aim 32, wherein the cempositibn is a powder.
34. . A phérmaceuti.ca:ilcompositioxi’ of cléim 32, whereiﬁ the composition i; a tablet,
; -‘35.. | A_p.halmaceut'ical éompositiouof claim 32, wherein the composition is a capsule.

36. . A pharmaceutical composition of claim 31 in liquid form.
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0'Z R4 ORwherein: Zis substituted or unsubstituted
aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloal kyl, substituted
or unsubstituted al kyl, substituted or unsubstitued
al kenyl, substituted or unsubstituted heterocycle,
substituted or unsubstituted arylalkyl; Rl is

hydr ogen, substituted or unsubstituted al kyl,

substituted or unsubstituted cycloal kyl, substituted

or unsubstituted heterocycl oal kyl, substituted or

unsubstituted aryl,. substituted or unsubstituted -

5! er Aikimackld 91113@ JHaD!

group; %' Qé? d&@g arleaﬂlﬁégep é‘ % °‘?Pya‘%8“é“
sw%mngmmstltuted or unsubstituted alkyl, substituted or

unsubstituted al kenyl, substituted or unsubstituted
al kynyl ; substituted or unsubstituted cycl oal kyl,

58St AtghheshcodtUNEHRIsidoH B LR b7 AFRE YR kRAL ¢
substituted or 108 unsubstituted aryll Sub;?#ﬁgﬁg%ugmuams
unsubstituted heteroaryl, al koxy, aryl oxy,

By s oREgo g o Sl %353 %6 is hydrogen,

substltuted or unsubsti.tut ed ar;x substltuted or

~unsubstituted al kenyl ,&° subst N unsubstituted
al kynyl ; substituted of unsubftitut d c&cIOaIkyI,
. substituted org® g het g#ocycFoal kyl ,

substituted or unsy "VIN° substituted or
unsubstituted het@ each occurrence of R7 is
i ndependent |y hydr @igen, slbstituted or unsubstituted
o alkyl, - substi tyt€d~qr s#TStast.i t uted al kenyl,
‘substltuted oﬁqunsubstltuted'ﬁlkynyl substltuted or .
unsubstituted cycl oal Kyl , substltuted or unsubstituted
het er ocycl oal kyl ", SH};.ituted or  unsubstituted. aryl,
substituted or unsgbstituped heteroaryl, al koxy,
aryl oxy, heteroaryloxy, halogen or CF3; and n is an
integer from1l to 7,. for the manufacture of a
medi canent for the treatnent, prevention or
vdmmﬁnanelioration of nuscul ar dystrophy or one or nore

ssociated with or manjfestations of nuscul ar
%i}gﬁ %W orubstituted aryl, substituted or unsubstituted heteroaryl, substituted

or unsubstituted cycloalkyl, substituted or unsubstituted alkyl, substituted or unsubstitued

. alkenyl, substituted or unsubstituted heterocycle, substituted or unsubstituted arylalkyl;
RYis hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted cy(;'loalkyl,
.. ‘substituted or unsubstitated --‘hctérocycloalkyl, substituted or @substituted aryl, substituted or .
. . unsubstituted heteroaryl, -(CH;CH,0).R® or any bidhydroiyizéble group; |

R%, R%, RY, and R® are independently hydrogen, substituted or unsubstituted élkyl,
 substituted or unsubstituted alkenyl, substituted or unsﬁbstituted alkynyl; substituted or
~ unsubstituted cycloalkyl substituted or unsubstituted heterocycloalkyl, substituted or

unsubstltuted aryl, substituted or unsubstituted heteroaryl alkoxy, aryloxy, heteroaryloxy,

“halogen, CF3, OCF3, OCHF,, CN, COOH, COOR7 SOZR7 NO,, NH;, or N(R);

RS is hydrogen, substitited or unsubstituted alkyl, substituted or unsubstituted alkenyl

'substltuted or unsubstltuted alkynyl; substituted or unsubstltuted cycloalkyl substituted or
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unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl; |

each occurrence of R’ is independently hydrogen, substituted or unsubstituted alkyl,
substxtuted or unsubstituted alkenyl, substituted or unsubstituted alkynyl; substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
-unsubstituted aryl, subStiﬁted or unsubstituted heteroaryl, alkoxy, aryloxy, heteroaryloxy,
halogen or CFs; aﬁd

n is an integer from 1 to 7,

for the manufacture of a medicament for the treatment,  prevention or amelioration of

: cystlc ﬁbrosm or-one or more symptoms associated with or manifestations of cystic fibrosis.

40.  The use of a compound of the formula;

R? N—"

wherein: _
- Z is substituted or.unsubstituted aryl, substituted or unsubstituted heteroaryl, substituted
© - or unsubstituted cycIoalkyl substituféd or unsubstituted alkyl, | substituted or unsubstitued
* -alkenyl, substituted or unsubstituted heterocycle, substltutcd or unsubstltuted arylalkyl
R! is hydrogen, substituted or unsubstitited alkyl, substituted or unsubstltuted cycloalkyl,

- . substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or

| pnsubétitu%ed heteroaryl, -(CH,CH,0),R® or any biochydrolyzable grdup;

R R, R and R® are independently hydrogen, substituted or unsubstituted alkyl,
subsututed or unsubstltuted alkenyl, substituted or unsubstituted alkynyl substituted or
‘unsubshtuted cycloalkyl, substituted or unst_ibstxtuted h_e:terocycloalkyi, substituted or
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. unsubstituted aryl, substituted or unsubstituted heteroaryl, alkoxy, aryloxy, heteroaryloxy,
halogen, CFs;, OCF;, OCHEF;, CN, COOH, COOR’, SO,R’, NO,, NH,, or NR"),;

R¢ is 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; ' |

~ each occurrence of R’ is independéntly hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl; substituted or
. unsubstituted cyeloalkyl, substituted or unsubstituted heterocycloatkyl, substituted or

. unsubstituted aryl, substituted or unsubstituted heteroaryl, alkoxy, aryloxy, heteréaryloky,
halogen or CFs; and '

n-is an integer from i to 7, 7

for the manufacture of a medicament for the treaunent,.p'revention or amelioration of
muscular dystrophy or one or more symptoms ass_ocizited with or mariifestations of muscular .

dystrophy.
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