AM DOPHENOXYI NDAZOLES USEFUL AS | NHI BI TORS OF C- MET c-Met is a nenber of
the tyrosine kinase growh factor receptor famly. c-Met expression occurs
i n endot NEPI2810/0183%5t hel i al , and nesenchymal cells. Bi ndiPRE/GS300808ED3 of t he
endogenous |igand, hepatocyte gromh factor (HGF), pronotes cell mgration,
proliferation, and invasion. c-Met is inplicated in the progression of
certain tunors. c-Met overexpression has been shown in numerous tunor types

i ncl udi ng OPHTHALNAC DEVIGE, HAVING 'FHERA PEUTIC AGENISDELLIVERY oi d

col | o vkt Tocept ol AENRIRITY RETMETHON O ¥ ORIy Sibal ' on ©F e

i nvasi on/ metastasi s, and resistance to apoptosis and cytotoxic therapies.
Vari ous anidophenoxyheteroaryl c-Met inhibitors have been reported. See for
exanpl £, OPgeORefti8ROTo REACPAPPlicafiBh, US2006/ 0004006, and WO
2007103308. However, there 1s stilT a need for further conmpounds that
inhibit c-Met. The present invention provides novel am dophenoxyi ndazol e
conpounds bel i Ehisdapipdichtive oddiimsi paoriysendar 33 Ae&tCGehi 19Dto daSc drovisiomahh
Lo ot Ll BaEat RholiERERPGo6) HRIBRIN AR D, POGERAL LD As BF 1FC
bel i eved to Pa [ venen tency ovér certain er c-
|nhrb|torm@dﬁﬂaﬂﬁﬂﬁﬂibﬁﬁﬂlbhr@ﬁéﬁ&ﬁt The present invention provides
conpoyds of Formula | : A conpound of the fornula: Formula I wherein:Rl is
H or net di net hyl am no, fluoro, cyclopropyl, pyridyl

opt i onal | <k Lol the Inventian o substituent or 1-2 nethyl

substituents, pyrazolyl optionally substituted with tw nethyl

substituents S

t et rahydr o- 2@%??%89{3%6@#0!%%%(‘9% éh@%ég@&nﬁkrgén{lg@ﬁll’#q%qé%d Wb%nyr or
a Irmr phglghnrapeyétllc sagmftterh télee pmmgfamf tiRb frgnabrgcumeatmndspedd@dt ty an

sel ec r

o pgrﬁﬁ. 1Y ‘gﬁﬂf& @@;ﬁﬁshﬁg gﬁy;g‘;ém :thf;g* ;2@;2%@’?;?% e e s
or an atpry et [3:2:4) 2

C( mor phol aghﬁbk B heom bifiti o the2e i) 3LOR SR tthe @bbwe&eﬁqﬁbameedawety ofigheof .
The prese mvgntr on tBrtBVI des a rretth f tr(g i’é %agﬁngﬁr sel egl from
the group 8£ﬁP§P £ RRERIP EGYC Lntkrxte B‘?“% Rcem device bas, pgen

renal canampliedganbe ewt.i c cancer, head cancer, neck cancer, her edrtary
papillary renal cell carcinoma, chil dhood hepatocellular carcinona, and
gastri® cancer in a manmal conprising admnistering to a mammal in need of
such tre ntr an ef ct'\(,en nmount of a conpound of Formula I or a

phar mcei&lﬁ}%@e&?@—@—ﬁﬂﬂt t hereof. The present invention also
provides a pharmaceutical conposition conprising a conpound of Fornula I or
:ngg[ ggfg”tcgfl?x: 'eréréc&gcfé’érgb'tﬁe Srﬂhhbé#%&“e8}§hm§f?&c sE%%IE%T%C %@' %%i?r&ct
conpound BEgEesWhere amintraophiar rrmsdE@L&aﬂ d@ll\ear@@mtamaélysaﬁhmtmmf dor use

as a E‘%Ed'l‘ﬁﬂ“ﬁﬂﬁal ﬁﬁiadbltebgﬂﬁhhbfrea&éﬂ S IULVseHHé)'BeE‘ﬁ Qié'vgl%%eﬂsﬁlcpﬁns%rt‘éeniﬂ%md of
Formula | or a armacegtrca gcce pt abl e salt reof in the manufacture

of a medi YaIHBIt %ﬁqur@ rhfhsyeaﬁ &an b, uged 19 éBP%leteﬁéé’é cORieek the Yjsgon
sel ect ed Iﬁﬁoﬁ)iﬂddhbygﬂl@uﬁat@@zﬂsb]%/tstafllﬂn@flelhslIw thanegy or bramasépla@ml@é natural

I |
cancer . e SANEE: s ie B LiBRRahAr S EARaRR cBRBRABDS I, B | ui ar
car ci nonmaeplacihg dist maturehecestallifarlche rnotgpicalty sefamashto an Phakic dmlses
phar mpceuf g 'lFﬁ&@p@iﬁt tréeﬁgc%%e tafifthi B s?aﬁﬂﬁ r1e1§s‘e hFﬁCE@ﬂcély %i‘eﬁ%dg{

consi stin canc enal cancer

pancr eat |gpbdﬁ@é¢nseﬁe£@aka:nlgeses easche Mﬁ&éirvvl er arﬁevobdmmb%rr(y\%ﬁér
cell car Cﬂh@%‘% (£ PHHRGO terRePREOHR] bwtaﬁopaﬁaﬁhaangcmﬂtm 8¥d (BC Bked
conpri si conmpound of Forrula | or a pharmaceutically accept abl e salt
t her eof e‘éﬁ‘?s)actr ve ingredient. It will be understood by the skilled
reader that nost or all of the conpounds of the present invention are

Pt and acWig. RIS Bayd BRoViRER ML W BARTDEn INERICOR G

am neg, and actor anic

acids to H(Hr:mfphalrsmbthlt dmvrl;achecélppamcelmi@La@anthecmcamr:t@ opsitetimic
phar nace RO MOI ogy for
prepari ng‘t“ ? %@Esésr%ﬁ%g%@@cﬁaﬁ%ﬁré@@bﬁjru&ﬁetzgﬂeéépsﬁl?:doﬁh% St amﬂ) et” al,
HANDBOOK OF PHARMACEUTI CAL SALTS: PROPERTI ES, SELECT | ON AND USE,

(VCHA/ Wl ey-VCH, 2002); L.D. Bighley, S.M Berge, D.C. Monkhouse, in
"Encycl opedi a of Pharmaceutical Technology'. Eds. J . Swarbrick and J.C.
Boyl an, Vol . 13, Marcel Dekker, Inc., New York, Basel, Hong Kong 1995, pp.
453-499; S.M Berge, et al, "Pharmaceutical Salts, " Journal of

Phar maceut i cal Scr ences, VoI 66 No. 1, January 1977 Pr ef erred
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(n) RLis methyl, R2 is pyrazol-4-yl, RBis F, RA is H and R5Sis H (0) Rl
is methyl, R2 is pyrazol-4-yl, RBis F, RAis H and RS is F, (p) Xis
CH=CH or WeROIHBISS (g) RL is nethyl, R2 is pyrazol -4-yPCTRE2Q08/0f110R4 s H,
R5is H and Xis CH=CH O CH=C(CH3); (r) RL is nethyl, R2 is pyrazol-4-yl,
R3isF, RAis H RS5is F, and Xis CHCH or CH=C(CH3); (s) Rl is nethyl,
R2 is pyrazol-4-yl, R3is F, R4 is H R is Hor F, and X is CH=C(CH3); (t)
EI%I:IC? Cl”_g'; hyl, df@ aiséijs?t?h_r@b@di{l -PlﬂO, Rtéﬁ%_rdp‘éuﬁc aBéxlltis?;utila aR%ﬁ%nﬂ%mﬂm}oﬂ’ed 6Hr s

. .an i s o s i.S pyrazol z4- i , i s .H,
s B andiiPloltEbtErsin Beriminisfstia i i Al st phouiOToeRsi pe
pr epar ed ‘Abesertierapettc agentk aré dypinglls dalihetd ovis ¢hpivelsddiveme thetHedsveidh known
and appregd gh g chiy toF%pE&ﬁalm‘?’&"cfr?ﬁg.e ﬁlfc%CIrI ocfsoﬁﬂI\{ré\%?,ShEgé alt *Ié?s?tt%s of
t hese 'schenes are wel| “known in théeé art and_appropriate substitutlons of
sol vent s siguificent slgeheeksar d'idts hif anhbe sdefﬁcpulgffor HBesg topicalbevdalivered wi| |
be appr ecihatfubY abBRAS 8o TAdH RBdtNoédiRndNithinahe RYBisiiRlel fortiBhEbFBEH &feeS My
be isolated and/or "purified b}y.\iarj ogs wel | . known. t echni %es as nefe ed or
desired, S achds FIRBHiRAR | BRYSIlopie) Pty gbal BRRibto i pstrion of the
i nt er medi theepediic egehtg into shibbackieNthesyyd. hSeconditthpefticady bf thdse topicab

Ei'r cullet oelery MERERETE ynibalfy Beboadedy Tpbhoal il AR S SRl R d ol ™
The part i prebenibeskggimernt fertappdicatiouvf e eiotmpemiduckophte thergyeunds of t he

present invention is dependent upon the particul ar conpound being

synt hesi zed, the starting conpound, and the relative liabjlity of, the
substitut ed noifetieds ofadicse digybackspdksvele pogdy sdesipble thdxpdde ag |

substi t uegiihaluilt @Rvicetther W inSerkdiviidirethe @fecarbthat @¢livets| desied apRfintnd

| Il k d j.at th t. Co ds.of th
I S 0 e PR A PR e e B oA e
|, where ¢QulRBe uRdd taddlir ageatsathapassist onahvyidied PO, MordoRir, asdrtith af e

eaual 0 Slenif BEHES iR indSh & e RureSEBPS: b B FRne (Bl RTlgiRPEPOUnds

of the present invention can B e _ pt T de coup _
condi t i ordltageativatydunuses! toalediver Itherapeutics agenta thag inlkibiy ethisoph ic

i ndazol e @8édskfeorondldiey sichays ig?adc%ﬁ?&, eghabiifab SRRt féti@l%ﬁ&&‘}*[‘%@éul&or mul a
resence of , a i de cqupli,n eagent such as

b) , t t
I(-%S- I%ﬁnnefi]qe%‘r‘ﬁsliﬁ“ﬁap?@wmm -eﬁglfﬁ%l%rl fip 'Oéléhfhﬁ -ochl ori de (EDCI),

1- hydr oxybenzotri azol e hydrate (HOBt), an appropriate base such as

oS I o ety Mgt RS SRS AL Pk RRERE o b

N, N- di metwhichdhedindrapeytioMaendis ¢cattimaloyslyafryreaiod{caly) reteased romithetdeyickesi r ed
am de of I i I L i i ts : LNg
aroup such Bt ???S%dygﬁ’éﬁdg%gﬁ“ﬁﬁ%a%ﬁ@f Rl HcRatl MO Ry L BAiror

prot et ey dhei telsdsh- pF othect thegarpubiGp, agsntfe - ¢atot Bet caieredp Aitisalded t o
obt ai n t heguahsasishomPRIRbRAIY hes BERSERtoVdVE@ BN SEtieiRr bphtalthid) The
conmpound of f.okarml Craia can ﬁbe Eregaéed as .illustrated in Scher%eﬂd I h wher e
RL, R ,Maicga gleays cOF JHETAPERS | partts THAML SRR ettt R dhet) can
react w trielaignshipesanybeserydoitéditeeprovidepfonidsioéd fedeavelprriody. at el evat ed
tenperature, in the presence of a suitable base such as sodi um bi carbonate
in a proper solvent such as DMF to provide the conpound of formula (e). The
conmpo¥nd of forrmula (e) can be nmethylated with a proper nethylation reagent
such as n&ifvalost @R InVefitigh! t abl € sol vent such as THF with a suitable
base sucIT—a's—p'ol'Lr)g'ﬁTum‘m‘[Tgut oxi de to provide the conpound of fornula
(d), where RL is a nethyl. The conpound of fornula (e) can al so be
protected w t HTlee puddeablitvaniivneit dingete@agest ophthalmaik devicdithytdisopy teast ( DHP)

croScar ey TodRed &% epr BatinBRE et o ) SRR B RheRBaE T Rt 7

gr oupsss ucderglic, 2hydrophblyidrapyothny The [ dgdtthaldsc fdevidenisr tpieallyglanded emishiang

protecti I i . ; and
it s, _pr acepRUiE aBbl, I BTt BoliRfnlt bt i Gucrn, S IRE B 980 SO0,
New Yor k,ar(dlélygqqhthqimwaﬁﬁwaﬂareohyqlwphgb@ farasgigtng dadeadingdhe yagtedak
transition-netal facilitated coupling conditions to provide the desired
conmpound of forrmula (c) with a properly, substituted R2 as previously
defined. More specifically, if it is a %ar bon- carbon coupling, the conpound
of fornmula (c) can be made under coupling conditions such as a

Suzuki coupling with a suitable boronic acid, an appropriate catal yst such
as 1,1 - bis(di phenyl phosphino)ferrocene palladium (I1) chloride

(PdC Cdppf)), and a proper base such as CsF in a suitable solvent such as
1, 4-di oxane at elevated tenperature. If it is a carbon-nitrogen coupling,

Y r o o o o o



H2/ pal | adi um on carbon (Pd/ C) in proper solvent such as EtCOH Both
reduction conditions will only reduce the nitro group to an am no group,
and wi |l WOW/XKBSni t r ogen-protecting group, Rl , untoBERAH2000{051183 we| |
known to the skilled artisan that reactions on nitrogen of sone

ni t rogencont ai ni ng heterocycles such nds coul d generate
t aut omer sWit ii‘H?Be raﬁ’?mcaléff ?ra@ﬁSWSIWSg?{tEnéé et P%qeln&og‘ﬁ ﬁ‘ﬁ@ﬂ%ﬁ% agent

per form nﬁomem@tdpﬁﬂﬁﬂmmnﬁw‘rfaerent conditions. Internedi ates disclosed in
this invention with nitrogen protecting groups such as THP may exi st as
regi oi soners. In the conpounds of the present invention, when RL is a
proton, it maylkexophthabnia deaice may foassultelxlctfan@dagonazutlumnseyagmlbt:atsm at ed

in Scheng, n@t S?Lh%f’%mlftice Breh Teoéftoeowmga gﬁ@ﬂ%ﬁfeﬁt énﬂ?édﬁﬁ%tembﬁﬁla%ﬁ: named

usi ng Che ra versijon

N (4- Met héswice wﬂe@hwl h@tpar)tlaélaétraﬁﬂtwelymr@eécstfdbe ephtralmic material, is an

4- met hoxyr(i: Gﬁh*ﬂhék/ﬁ:@'shitﬁsle(ﬂat?@ocﬁtloﬁ vAthifAhe ¢ T{h alda WiARanTOL.i s added acetic
acid anhydride (120 nL, 1.2 nol) dropw se. e reaction mxture is stirred
at room tenperature (RT) for 3 hours. After petroleumether (PE) (1.6 L) is
added, t hBrief Wesyriptiontofrthedrfawvingsot her one hour. The precipitate is
coIIected by filtration and is washed with PE to give the product as a pink
solid (130 g, 82%yield). M5 (mz): 180.0 (MrH). Preparation 2

N- ( 5- Br ono- 4- n“élnmdy a;turzesmchynmmmel yspeetsanf dlee Presens anventiom will become

N- (4- met haxyes 2alpg§%f=é?1¥ | Bﬁ@ﬂ'ﬂeﬁé 8! e dl%llh%@%mgdetgrlg& d’@%?l tiBn 2e8ihfs, afigd (800
m) is ag‘sjedb V&) %}err%&lOSm)i? ﬁg se at Ater addition, the
resul ti ngliaviRgs Of which ORINEAS & OLF gﬁﬁflpugaturat ed aqueous NaHSq 3is
added until a clear solution is obtained, and then a Iarge anount of water
(2.0 L) is added formn | The recipitat solid ol | ected
and shed wit g\/\)at'%ra E%‘Pgi@ W@Pma@‘ér‘&? ‘F Ea@%rar}:ﬁpbﬁtﬁ%& aphy
(TLC) sol deite inDRebfdanae with anl pspethef thel presdmg uﬂvmtmlnved in mni nrum anount

of refluxing DCM and then PE (about 10-20% vol une of DCM used) is added.
The resulting solution is cooled to RT. After 2 hours, the precipjtated
solid is col | ddiged dsdanethre Rrapk hoPrxempatye drugiticleasyr @eric fimer dar an 579
yield). '\@lﬁﬁﬁliﬁlc débReln ﬁwﬁhaﬁéceﬂﬁhaén' é%@e@t of the present invention.

5- Br onp- 4-net hoxy-2-nmet hyl aniline To a sol uti on of
N- ( 5- B onp- 4- net hoxy- 2- net hyl phenyl ) acet ami de (108 g, 0.42 nol) in MeOH
(400 nmL) is adeigd oiscensthat egrapil of &@mplary?2 dowd )reledbe eovdreting Hontad at

et lux ousith e dh0Re ThxHRahee AENLIAbes it Bragiemiaghiica 3. and

extracte e orga has dried and concentrated
to afford the product (76 g, 84%yi el d) VS (rﬂz) 216.0 (M+H). Preparation

4 1- (- Brono- ti‘%yazgfﬂgwtthprfélﬁgDaﬂy%% 'ﬂé!b&s%t 'Rkt Lt‘i’rh@b%ratrﬁulﬁ led
sol ution of 5- no- 4- e xy-2-methyl anili ) in HBF (48%

wt, 120 mnhthy mlﬂﬂevtcew W‘L‘)Ofii%m&dde AR 23B9%4 O fsbﬁmemt@n?et .6 g, 0.4 rol)
in HO (60 nL) at 0 OC. After the addition is conpleted, the reaction

mxture is stigre 30.mnutes (mn). The rei itate i

11 terad. “wasHEd w tratoBit efinty Bt Rty (TR reichE BeE ihfe 3L St o
to give t(b;dltbalndudm(ce&imag;oréﬂ%eywehd)l aspit (ofth) pre3e®. i0véntidd).. Prepar ati on
5 6- Br onp- 5- net hoxy-7 H-indazol e

| - (5- Br ono- 4- net hoxy- 2- et hyl phenyl ) di,azoni um t et r af | uor obgr at e 110 g,
0.35 #ol) is ddige@ S siphpdr luergseat antgnsiry eyemiimeuasean indiegiion Qﬁdrte g,

1. 43 ol )repiide IBaccor@iftebnith AfTasp&tDfhe Préddm iRVedtid? CHA 3 (800 nl) and
stirred at RT overnight. The mxture is filtered and the solid is washed
with DCM The conbined filtrate is concentrated and the residue is purified
by silica gel Eiglufmisclar comipagataehgragbCNfVaEkg reledse 19f tdiffgrene dtugspimduct

(10 g). T ke I t d the mxture is stirred at RT
for one h%@?f&'lnﬁs“r?rltﬂ%%?%’eicgoflh‘l%téer%g%q dgntt gfl Itrate is concentrated to
give 30 g of the crude product (total yield 88%. M5 (mz): 229.0 (MtH).
Preparation 6 161 Brgqggl @eﬁ?é’t@drpcf anf eﬁé%@ﬁ%%&ﬁ?&lﬁi@‘d@fc&:qgi &Eordance with

6- br ono- 5- et ho dazol m.) is added
a sol uti &F@‘PBB?@ @fd%eifntﬁlv@?tlﬁﬁi) in DCM (200 nL) at O OC The reaction
mxture is warnmed to RT and stirred overnight. Then the reaction solution
is quenched with MeCH at 0 OC. The solvent is renoved in vacuo and the
residue is neutralized with NaHCO solid. The m xture is partitioned by

wat er (1500 nL) and Et OAc (1500 nmL). The aqueous |layer is extracted with
Et CAc (1500 nL) two tinmes. The conbined organic |ayers are dried and
concentrated to give crude product, which is purified by silica gel colum
chromat ography (PE: THF = 2 :1) to give the desired product (42.5 g, 75%
y| eI d). IVB (rﬂz) 215.0 (MH—i) Preparatlon 7
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NaHCO3 sol utions are added. The organic phase is separated, dried over
anhydrous MgSO , filtered and concentrated. The residue is purified by
silica geVog8lWHh®Ar onat ogr aphy el uting with PE: Et OAc ( BCTNUSRYI4FME3 t he
desired product (5.5 g, 89.0%yield). M5 (mz): 436.0 (MtH). The follow ng
conmpound is prepared essentially by the nethod of Preparatiogon 9 :
Preparation 1 Hige98sdndenictien pf nnegl@mcmmp bsnopbiiplmic deyigean greordanee

m xture oith- agrégg@ct%f(tﬂeméseﬁpjﬁe@%yﬁ | Hindazole (2.68 g, 8.02 mol) and
KOH (600 ng, mmol ) 'in acetone (100 nmL) cooled with an ice-water bath
i s added dropw se rrethyl iodide (0.55 nL, 8.83 mmol ). After the reaction
m xture is stiFiged0Ods$ ane@(?ztifoorot?ams:xemplary aphithialadc devied inaecordghte The

sol vent i s purified by silica gel colum

chr omat og‘?’g%ﬁagoa\eéﬁg?t Oﬁqﬂ\/\})F‘%’eé@E?@cﬁ(B 1) to give the product (1.50 g,
53. 7%yield). M5 (mz): 348.0 (MtH) . The follow ng conpound is prepared
essenti al | y by g@elﬂpahﬁoﬁz Qrfe gfag)[@r(ﬁtéx@ﬁlgléry &h?%%"sé Y)%IY ttme for coated

6- br ono- 5- oro-4-nitrop H i ndazol e (Preparation 12)
may al so %hbr & dsyicen in Aedar rrrqswwa ag a§P%¢6 bt BEssent invention

2, 4- Di br onp- 5- hydr oxy- benzal dehyde (50 g, 178.6 mmol ), |, 2-difl uoro-4-
nrtrobenzene (28.4 g, 178.6 mmol ) and pot assi um car bonate (49.0 g, 357.2
nmmol ) “re stirred in DMF (500 nL) at 60 OC for 2 hours. The reaction is
guenched Detdiledaddescriffti@Dofithe Bnendionr act ed wi th nmet hyl tert-butyl et her
(MIBE) (2 x 500 nL). The organic layer is washed with saturated sodi um

chl ori de aqueous solutign (2 x 500 ni.), dried with anhydrous sodi um
sulfate, and cbhedieseat daversioshisapredicaied (upwn st Rrovisien af e opbthadmic

i srecryst d’évllé:cz gt |1sﬂatElfe%C15dPﬁaN)1 f&)né(poﬁaﬂ epRthdtfidmapiad that -i§ ls&h@élﬂe 4or

ni trophen benzal sol i d ( %

2 ! Dy oGRUSH 3598 DBF Biote axe e w05 Beres dain, iiyidgab e devibe i ) i s
ref | uxed M/sd) bertetdigd by dr adthie of Joctigns 9B therhlinan bodlfFh¢w8vernyie devic ihours.
The react and extracted with MIBE (2 x
150 ni). ec{é‘?{:} n@gﬁpﬁyer Eht iIgoa(p\krisg t"ég% urated sodi um chl ori de aqueous
solution (2 x 150 nL), dri ed w t h anhydrous sodi um sul fate, and

concentrat ed ttﬂh@béattﬁar%leotﬁdtenéﬁh%fctwedei%é dis' §u1rte%]éy%ra|lbh(¥iﬁ§ With
Et OAc/ hexane to .obtain_ |- [ onD-5-

ni t 1 ophenGEIAPSEHS ARFRle ey leimrrfalwmda% i &6 a taerqnmlaémlr dnglgtialgeap
76( Z%4yl edls) be Ibﬁtélﬂé Zfbr ugtddls h {rMhU):ular lens (IOL) although as is discussed further

(15 o, USRS bRy T b GAT EESOAPE RS, A5 BN e

(0.638 g, mateziahmar one DvF 0 ebinpoanntsaottthe bmteraaieatteonjtpmdw |mlaalvpbessure

t ub d h | |
bt it iydb lﬁtﬁg”arrl %;‘E?ﬂﬁa“? ﬁ@% HerAByl e oalsd EARAS o frdl |
100 0& f otydopaehisitundin was predemed wanbdintepe theamatwipl nisxpiavadgds ap ed
into a sepphakier oL Lta[ﬁ%lelth@(@lﬁ'érﬁpéutﬂg a@@tﬁElr{cjﬂ%) a absatial atdfunflof ardtie

| ayers ar.e oarated and;t he agueou aye extr ted wth an additjonal
portion oft ﬂ%ﬁﬁﬁieﬂbaﬁ?% foredring @aPH§@3 GNQHSﬂﬁdH%md§ﬁ@acvrth
wat er f ol duvgery. by saturated sodruntchlorrde aqueous solution. The organic
layer is dried over nmagnesium sulfate and concentrated to yield 0.70 g of
crude product. The crude solid is dissolved in DCM and heptane, and then
concemtrated tBhe eplthalnmcevnaissial tsi prgfarablyteepdlymesiciroatesinl thas twcrryprlsdde
product i i i

2 . o PGBt O O SbpORSE, l L Sbibat,
(0.65 g, rrlgtﬁm adyo tyricalhy 9ryligew EFhé Ra-Fyed Nesein aneans dhatithat ¢ e material

6- Br ono- Zm(chﬁtas akykast andtapyylar: 2The) o;élhhalmdazmht&raolcaFiOalao sabmtieqrthaf

6- br ono- 5- 0 H- i ndaz 3.4 nol n THF (10.2 L added
DHP ( 336. 1§gﬁidrle‘§¥§%e I 3@“@?&%2‘%@ (65 4 g, O. 258| mol ) at RT. T)heIS

resul tsing m xture is strrred at RT for 22 hours. The reaction m xture is

quenched wi th st 5

Sat ur at ed a uegl:ljs %% o) S:t P{dj% %)l %gg %%6@%?]%%&*? g}%ug{ogth}e p?—{to 8.
After phasultipde ditfeseph maneenass gadith oiﬂma@@omrmerh dermiipoty matSerw ¢h mayand
then sat wsatiRin@sBloaess SHdicepolsMers. deEdch lof, ¥ ifshMes adgkPus 2SO,
filtered, and concentrated to give the product as a solid (1.64 kg, 99.3%
yield). Ms (mz): 299.0 (MtH). Preparation 14

6- Brono-5- (2-fl uoro-4-nitrophenoxy)-2-(tetrahydro-2

H pyran-2-yl)-2H i ndazole To a sol ution of 6-brono-2-(tetrahydro-2

H pyran- 2-yl)-2H i ndazol -5-0ol (1.475 kg, 4.96 nol) in DMF (5.3 L) is added
3,4-difluoronitrobenzene (1.18 kg, 7.45 nol) and NaHCO 3 (625.5 g, 7.45
rrol) at RT The reactron m xture |s heated at 70 OCfor 10 hours and then
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m xture is heated to reflux for 3 hours under N, it is cooled to RT.

4- Bronp- 2, 6- di net hyl pyri di ne hydrobrom de (0.8 g, 3.0 mmol ), Pdd 2(dppf)
(0.16 g, WO20HMIBS CsF (1.38 g, 9.0 nmol) are added und@€&l/U§20097PRH03
resulting mxture is heated at reflux overnight under N2. The solid is
filtered off and the filtrate is concentrated. The residue is .purified by
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H . :
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of di 3t i |methaggtlate. (PEMA).eaction m xture is heated at 80 0C for 2 hour s and
then cooled to RT. The m xture is then poured into Et OAc (300 nL), washed

with distilled water ( 1 x 100 niL) and then saturated aqueous SOdI um
chloride (100 H9 . h yrd{@pb%bﬂﬁltﬁeefaﬁlfedwm RRAIG  eQrapenatasrrdtxmealyEtsac

(100 rﬁtL) m&ﬁ@rs@g‘@bml Y gei ﬂ1660$é§sil@n D1‘|$) SYT&Qm\i\qlie:" yaTﬁofknefisifuké gﬂﬁd and
concentr r ol e SOl | | uritTl.ed .,on a
silica g:}P ‘gBPIE‘?’m ?I%h aﬁ%tdhenr’i%xcgo ﬁW)d -[’E? GRIMREE iggﬁgi ey om
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t he desir I ation
36 5- (2 Oﬁbm%qﬁ %ﬁ%fo hafﬂ%s‘ly&fw ch%? EOI(MEH) ol ution
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(concentrated 5.0 nL y§T eymegture |)sps |rréeg(;bat 80 Oecll fof%jdz1 hourgrisa Then
aqueous NaHCg 3and Et OAc are added. The organic phase is dried over
anhydrous MySO and concentrated. The residue is purified by silica gel

col um chromat ography eluting with PE:EtOQAc (3:1) to give the desired
product (1.95 g, 86.0%yield). M5 (mz): 351.0 (MtH). Preparation 37
3-Fluoro-4-(6-(pyridine-4-yl)-I Hindazol e-5-yloxy)aniline A m xture of

5 (2 quoro 4 mtrophenoxy) 6- (pyr|d| ne- 4 yI) I H-|ndazole (1 95 9, 4 5
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1- (tetrahydropyran-2-yl)- | Hindazol -6-yl]-pyrazole- 1-carboxylic acid
tertbutyl ester (3.1 g, 5.92 nmol) in EtOQAc/EtOH (75 nL/75 nlL) is added
st annous WRI28KVMES8Fi hydrate (10 g, 52.74 mmol). The realCirgn2eWestpe s
stirred at reflux overnight. After it is cooled and basified wth saturated

aqueous NaHCqg 3to pH 8-9, the mixture is extracted with EtOAc (100 ni). The
organi c pﬂh&s@hthalmpaiem@dandj theeamevat oktySong ageat candwnediysied. oo theesi due

is purifi ?ﬂ%@ﬁ ertlehia®® Geoverall léﬁﬂnghi AetRgeRhY 1l Bﬁhﬂl‘ﬁlrﬁicr &vivd.t }Theﬁ Et OAc
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w th Et OAG. t 1.75 1.
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filtered gpaalls dusePtant I5M@ld il foRsibBPLiedteraldies0 th MeOH (100 ni). The
filtrate 'S collected and concentrated to give a brown/orange solid. The

residlfe is purified on a silica gel colum eluting with DCM (A) and a 10%
MeOH in a DCM Sh¢ hyideophil) cogrpadient) twliero incl@dd, (cap beo c8tisrd DE% Blngtover 50
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. Prepar a@?g}#&%&&%& (Sﬁdi gﬂ@(}y élg enogla% EI{FLS/! zhydr yl( 1) nmet hyl - (M)
| H i nekazol -6-am ne To a 100 nlL round bottomflask i s added

N- (di phenyl metfyd ﬁs}a)o 11(1&t}f b%&e lm u) aBRX YT béL‘rﬁ@Jsﬁb@d'm the same
| H-i ndazol - 6- am_ne t OH (35 601 mMmo
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crude is I’Ifled on a silica gel colum eluting with hexanes (A) and Et CAc
(B), gradient from 90%{A) 10% B) to 40% A) : 60%¢ B) over 90 min to give an

offwhite solid al the title co nd (204 % eI.d VS
(2" 435 s (WRRPPRHRLEE deTER of the| SRRGR AV BT, ROY il GRILS dnbadga
acet ate Avariety wfefuﬂheﬁ radtients; Whithomgy lor hayndezbe paft2d the hydiophobig of n

acetic ac r t

nours. A LerOpRcH ?ecf G358 Ref OB Ao, Sl Wbe U AR RO
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under vacaiig grodd ﬁﬁkﬁlgté!r%en@sr efindithsheRBPoy il e, B (i 2): 297 .0
(MrH) . Preparation 62 5- hydroxy- | Hindazol e- 6- carboxyl ate An
autoclave is charged with I acetyl - 6- brdmo-1 H i ndazol - 5- yl acetate (25 g,
84 mol ), TEA (25 g, 252 mmol ), dichloro bis (benzonitrile) palladi um
(Pd(PhCN)2C 2) (1.6 g, 4.2 mmol ), |,1"'-bis(di phenyl phosphi no)ferrocene
(dppf) (4.7 g, 8.4 mol) and EtOH (500 nL) is stirred at 130 OC under an
atmosphere of CO for 8 hours. The reaction mxture is concentrated, and the
re5|due |s purlfled by S|I|ca gel colunn chronatography to afford t he
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Preparati on 65 5-(2-Fl uoro-4-nitrophenoxy)- 1-(tetrahydro-2H pyran-2-yl)-

| H i ndazol e- 6-carboxylic acid To a sol ution of

et hyl - 5- (WORPWINSS8A- ni t r ophenoxy) - 1-(tetrahydro- 2H pyr Z&TALSY0p051103

| Hi ndazol e- 6-carboxylate (22 g, 51.2 mml) in THF (60 nL) and MeCH (60 nlL)
and H2O (10 nl) is added LiOH (3 g, 125 nmol). The resulting solution is
stirred at RT for 1.5 hours and the organic solvents are renoved. The

aqueous resi dug 1e8ccﬁh<f¢rﬁp1fataﬂtmttrhun@1@ dbfterat cbﬁl unas c@ﬂcbe%lfnlpi?@}te@daw th
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tert-buty dro- -nltropheno y)-1- pyr yl)-1
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concentr at ed. The residue is purified by silica gel colum chromatography

choter® e (o )Y RO o et S RELSH B OO ROR Rl
1- (t et r ahtygiasllyHbpya agpmpaund. wletalzsnphfr @ltza\m@rleghm(l g Jight havmg 2

H i ndazol @a@el@ﬁ‘%ﬁ%@ﬁbfdﬁlaﬁhﬁooﬁ%% ned) Biit does not absorb a substantial amount of
5-(2-fluor,o- I

r ophenox ro-2 ran- -1 Hin azo e-
6- car Box leiS’cp gti‘t( 0. g‘ I\vagggtnﬁ%mrmﬁ PPQWH %%”’ﬂ"&?ﬁrﬁt@ (’@t(isa g,
1. 25 mol honbdael rr(thu?z‘é agd eihtraﬁpétmﬂ a polakk rh&trikAvBen the2onv®iey mixture is

hyl nor,phol d h
N A A
and Et QAcbgrEophtraneThe orsgahm c pisase 2dysepaybeneodphahoned ovend MySC- (2and

concentr t ography
ol uting Wik ﬁ@%ﬂé@%ﬁ%ﬁ‘)‘@%@%@%&We@é‘ds%%%0’8*63‘39’ bt S0 il )
VB (ntz) : U¥gmbesenber) mapr besomg j@wrapped in the polymer matrix Yy a physical

695- (4- Andritfapendrit WAIPBH ‘P”@Iécrbe tdaRtddainysie-atrb@yr an- 2-yl ) - N- (tetrahydro- 2
H pyran-4- yl)-l1 Hindazol e-6-carboxam de To a sol ution of
5-(2-fluoro-4-nitrophenoxy)-Il-(tetrahydro-2 H pyran-2-yl)- N (tetrahydro-2
H pyr an- 4- yI ) -In &Hditidazol WirGvixdetoabsanbidg rhatedialsy ophtialmiwoidevices Meddd 6650 nl)

by evacuslrobkTCRate ol the dREEh: MonfOR maTHtadPedbitid ity Sifaer e

stirred atherellonddyestdiselosessphire HNeNm 8#4170,98Re whigh mcpqur@ted\lmelnwy
filtrati %fé}gﬂ gﬁﬁguégl?@g& is concentrated to give a crude product (0.42
g, 91.4%yi el ? M5 ( ). 455.1 (MrH). Preparation 70

5- (Benzyl oxy) - 6- brono-|1 H-indazole To a solution of 6-brono-5 -hydroxy-

| Hi ndazol e (5Tﬂe t}ﬁilﬂﬂﬂi@@svicﬁ iIHEfp(c%ﬂ ﬂio)“mea thelslath penaydriAltioahald/¢3. 05

, 28.2 I boxyl 4. 46
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| Hi ndazol e To a sol ution ‘of 5-(benzy Q%y) 6- brono-1 Hindazole (5 g, 16.5
mmol) in THF (30 nL) and DCM (30 ni) is’ added 3, 4-di hydro-2H pyran (3 ni,
32.8 mml ) and nethanesul fonic acid ( 1 nm, 15.3 mmol ). After the reaction
mxture is stirred at RT for 2 hours, EtCﬁc (50 nL) and saturated aqueous
NaHCO are added. The organic phase is separated, dried over MgSO4, and
concentrated. The residue is purified by silica gel colum chromatography
elutlng mnth PE EtOAc (4 1) to glve the de5|red product (2 7 09, 42.2%
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To a solution of 5-(benzyl oxy)-I-(tetrahydro-2

H pyran-2-yl)-N-(tetrahydro-2Hpyran- 4-yl)-1 Hindazol-6-amne (1.87 g,
4.59 ol WOiRIOMHES830 nl) is added acetyl chloride (0.39CKUS2894811f%ol ) and
K2CA8 (760 rrg 5 50 mol ). After the reaction mxture is heated to refl ux
for 30 mn O (20 nL)_ and Et OAc (30 nLt)h are added. The organl c phase is
separ at edw}u}&sﬁeﬂi genaraliy onigraplatas i sthriarhthalipic emaigainl cofnthenPreserld t o
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H i ndazol prepared essentially by the nethod
of Pr eparlgfdrgﬁh(glﬁimﬁ%h %h?l}&?%ﬁ&?&ttkm . Preparation 77
5- (Benzyl oxy) - 6- (6-met hyl pyridin-3 -yl)- 1-(tetrahydro-2 H pyran-2-yl)-
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1, 2-di hydpldbwnd ﬁeeraamdgmowweate A sol ution of (Z) - 4- ami nopent - 3- en- 2- one
(20 0g, 0.2 nol) indry THF (20 nL) is added to a solution of ethyl

cyanoacetate (22.6 g, 0.2 nmol) and TEA (20 THF (200
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(1.38 g, 0.008 nol), pyridine (7.5 nmL) .,kn 1, 4-dioxane (80 nlL) is heated at
80 OC for 96 hours. The solid |sf|Itere% off and the filtrate is
concentrated. The residue is partitioned with EtOAc (50 nL) and 2N HO (70
m.), and the precipitate is collected by filtration and washed with Et OAc
to give the title product (2.95 g). The EtOAc solution is separated, dried
and concentrated. The residue is purified by silica gel columm
chronatography eIutlng mnth PE acetone (2 1) to glve another portlon of
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di hydro-1 H pyrazol e-4-carboxylate (1.3 g, 3.6 mol) and | H pyrazole (0.25
g, 3.6 mol) in THF (50 nL) and H2ZO ( 1 nlL) cooled in an ice-water bath is
added sol WO 2RAI{H52 g, 3.6 mmol ) in three portions. Af PET/USAYRHRE | on

m xture is stirred at RT overnight, the solvent is renoved. The residue is
purified b silica col um chromatography el ugi ng wi th PE: Ef CAc %4 1) to
gi ve the 1§ Q@@G@tm (Bfg%waf a1mg prepd)thatys lessy than B days, paere. typisally desowi ng
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6. 97 mmlaes@ﬁgeya%glé GEbh¢ tRhiRWede di methyl acetal (5 mi, 37.45 mmol) is
stirred at 90 OC for 90 mn. After the reaction is cooled, EtOAc (30 ni)
and saturatedNH4CA solution (20 nlL) are added. The organic phase is

separated, dri€He aaakn@g)a@xebé fatreed of hevariesy dfimaterigisirbnftiprefebsblgiihcladegel
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Et OAc (30 ig;% . Tie 0BF JARPRAIBIsR e thes Us 94 r & 1qogting, Wi %ﬁﬁéﬂﬁtﬁg & The
residue i irdwdesfwchww slbhve:x&inghb/d hilic dedsofeag. p@w}plﬁe;nael Sodiom: iog Pu =

PE: Et OAc o) odu 1.20 AR

(riery - Pr bpa G hebdod® Ea P AP OlE idngiin® SREP s Sy a0 b b konebte

- car boxy! indraacidr Timplans ¢¢. gt morylwflOfeDhylhg)

| - (4-fluorophenyl)-2-oxo-1, 2- dlhydropyrldlne 3- carboxylate (10.0 g, 0.04
mol) in MeOH (150 nmi) and water is added LiOH (1.9 g, 0.08 | ).

The resul ting Hesdalsoponiesaplgted ,tlgatggrp}qng@dggleﬂqe pg,thqgalgeq{@u@gen Ao st of
the MeOH bphthalmicedevidee chih Xbe!r &higvedC ibgi idirdt WohdingOn€ ediugateadamatizeds HC
until a white solid precipitates. The zlglld is collected by filtration and
washed with water (5 nmL) to give the desired product (8.7 g, 93%yield). M
(mz): 234.0 (MtH). The foll owi ng conpounds are prepared essentially by the
nmet hod of Preparation 128:*: KOH is used as the base. **: NaOH is used as
the base. Preparation 142 6-Methyl-2-oxo- 1-phenyl- 1, 2-di hydro-pyridine-3
-carboxylic acid To a solution of sodiumethoxide in EtOH (prepared from
sodi um(O 5 9, 21 75 rrrml) d| ssol ved in EtOH (40 m_)) |s added et hyl
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Preparation 144 Ethyl 3-(4-fluorophenyl am no)- 3-oxopropanoate To a 4-necked

10 L round bottomflask, is added DCM (5000 nL), 4-fluoroaniline ( 11 1 g,

1.0 nol) WAFOIOAAIPEIE6 nl, 1.2 nol). Ethyl nal onyl chl or PE&/USI®E/0§103 3 nopl )

in DCM (500 nm.) is added dropwi se under N2 at 0-5 OC (under ice bath)

during 4 hours. After addition, the mxture is stirred for 30 min at this

t enper at unanoshperes, {rctospheresdaretippsame twhengi sreuercagisulations rarenmade ofi s

t enper at j ' e at ed
mp U laT@Skﬁg}%?Bigﬁr%ﬂ%% Eély‘fﬁérg. O\ Mt B} BE %%%ﬁaﬁ_?_ggg tiferap@itiey

aqueous sodium c a ri over anhQ{ ous, Na2 ) ueous I]ohase
i s extractgsdt GRRPEEPISABIQCesse 1to|_§qum|-§@bs(§@r§ youpHaun size/shapgef fangy ©

sat ur at edmpgeaoxs parsilesn whichr hWdR @ed b6 ileadea entoartey dphthalhic GediceAldt er
filtrati on, t he coanEbi pq%g@organi gh sol uij on iﬁelc:i%ncent rated to dryness under
reduced pPrOYElf Ao PadE T ARG AR°PRPEE 1 L) to give ethyl

3-(4-fl uorophenyl am no) - 3- oxopropanoate (230 g, crude yield 102% as a
yellow solid. Ms (mz): 226.1 (MtH). Preparation

1451 - (4- F uorolghenyl ) - 6- net hyl - 2- oxo- | , 2- di hydr gpyri di ne- 3- car boxyl i ¢ acid
To a 4-necked 18 it eveiuferthest capternplated that lagatien otienignenboerhby fo@iskgiom- ( 4-
fl ugr2 gpheﬂh%ﬁ @Ht@ﬂ?i@'rﬁﬁ&ﬁ@%ﬁé&?&ﬁt(ﬁz 538 the g%a?erﬁmgﬂg) ch IwireTaﬁ,b flél_iiét?@ (65.6
g, mol ), ‘and 4- oxy- 3- but en- 2-.0ne \ : e ure is
ot | ued TSOB ORph A e PR G apt e adin refes ey e opbel i

m xtur e ideviegiceBtitlatithdarnderis r eshicaplaqped sthat; eint the eprovesst be mbkidg e
residue i L LUt 1 th 00 1. 1500. : eous
phase is @(@béﬁ}lggemcf ha@b f%gxpr%%)ssa(n{&?‘dwg%%r% %338‘6?? bgﬁﬁgqg%%'a(g#s are
washed winadnospeakets @ wapwedess insidii the ohbisriati of( B0 dlewicE, ce@ookes or
anhydr Ousvd;i\é%_ai%%) GRALEANEBRGSR bE dauiiRh LEINAAR RirSheiSing TGl 1680 dufhd S
triturated wth EtQAc (150 nL) at RT (10-1/5 0C), for 1 hodr. %'fter

Filtrati Oﬂzea,qlgdv\g%rﬁptygo iMRIGTQet @@apgxpoﬂg?t’s vacuoles can be controlled so they

| - (4-f | uowepkiettlinpacrestioal perforfahced-ofithy thplayt.i di ne-3- carboxylic acid is
obtained as a yellow solid F85.3 g, 56%yield). M5 (mz): 248 (M+H).
Example 1 N-(3 -Fluoro-4-( 1-methyl-6-( | Hpyrazol-4-yl)- | Hindazol-5

-yl oxy) phenyl ) Adtartdgeduslygr teheaphthaltrcreddwite 2ofoxtbe pre2emti hychndiowr icdine- 3

- car boxang f - <

4 (5- (4- amr"ng‘gﬁatg-g‘g-“g‘?‘flg‘gtrﬂg% h%%gﬁg)&%ﬁ@th%/?%?@| Iﬂﬁg% &‘g% d%@gle release

| H py?oaz aprefilesc fomBieyangusic( agent bying relgasgygver a period of fimes. Moreover,

(1. 25 g e oL g e L Ot )
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diluted i. t i rafe j

chl ori de 1{%3; B 1o it dondilg, HETRGHREC =830 RIGT BRIERYE SRR R,

Et OAc2y 1thg presentiipvenitbnt kdmbithecry dittlenifdanyr, dass n opticali ankar meghhmigalover
Na2S0O , ‘;ﬁérf&qu‘aﬁilce.a”d concentrated to dryness. The solid is purified on a
silica gel colum eluting with DCM (A) and a 10% MeOH in a DCM sol ution
(B), gradient from 100% (A) to 80% (A):20% (B) over 70 mn to give
tert-butyl 4-(5-(2- fluoro-4-(l-(4-fluoroplienyl)-6-netliy 1-2-oxo-

1, 2-di hydropyri di ne- 3- L d h - 1= | - H 1 ndazol - 6-yl) -

| H pyrazol e- 1-car boxypgﬁ%ﬁg @gﬁf‘%ﬁwﬁéﬁéyl eld). Ms (nz):
653. {WkH), 675 (MrNa). To a round bottom flask is added tert-butyl

4- (5- (2-f 1 uor cSishgld-picde fiiydroplpdtdaydoft aGrytit BQPLs2wexo-foimed dithgavopyr2di ne- 3

ear Ezii‘f%g}de%&i)e?ﬁ@%,ﬁaﬁ%a@wQ%L#é-%%éﬁﬁ'g@wétm%#@%f?L%%gfsi | ane
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100 ) Yh® forgatios 055 of Phrii 159 0F iR Nd smchacra e CARBAALr G nder
reduced PBESRAIRMAILIOSY ORI EP aAl ivibrowhficdaA2 IDNS. SKid ehuisalpnt Wwhicg doftents

silica gel um el uting with A oA 10% Me j solution (B),
o ad ent HnE 6 s oda Tadiind DR oA Aalghg, reetiall o6
rati o forDisés with tomga dearméter aind| le mon rthmkmdssaw eam alsbf madle ecardingito Tee
solid is dissolved in hot EtOH (50 nL) foll owed by a portion-wi se addition
of distilled water (250 nL) causing a White solid to precipitate. The solid
is filtered over a Buchner funnel and washed with distilled water (3 x 15
m.), air dried, and vacuumdried at 60 OC for 15 hours to give the title
conpound as an off-white solid (1.27 g, 78%yield). M5 (nfz): 552.8 (M-H).
Example 2 N-(3-Fluoro-4-(l-methyl-6-(1 H pyrazol-4-yl)-I

H i ndazol - 5-yl oxy) phenyl ) - I - (4-
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tert-Butyl 4-(5-(2-fluoro-4-(l-(4-fluorophenyl)-6-nethyl-2-oxo-1, 2-

di hydropyri di ne-3 -carboxam do) phenoxy) - 1-nethyl- | Hindazol -6- y ) -

| H pyr azoVe@ 201/ 8poxyl ate (423.9 g, 649.50 nmmol) is di EEFUSRYIORIDEM (4. 24
L). HO in MeOH (5.74 N, 799.99 nL, 4.59 nol) is added and the solution is
heated at 30 OC for 1 hour. Then the reaction mxture .S heated to 45 _0C
and DCM (ab weLﬁmylaéumé@ndAh%aretsmnll%lur@m%é Fodu L sisass Hekacedireaoko oc

and DCM (&sé@ is $5.304R86Y. A&'@efnrﬁ sb&bhh&aoaﬂM tiA Ll}npléntaﬂﬁﬁiédfdﬂ Aovastetiyl HC|
in MeOH ( ter aqothe

Af,
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reaction melamxsrml%ﬂnmﬁ heat ed to 60 OC. After 4 hours, MeOH (2 L) is
added and 10 min later DCM( 1 L) is added foll owed by HO in MeOH (4.5 N,
200 nmL). After_ 5 hoyr egcti o onpl hereacto m Xt ur.e
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hydrochl oride (367 g, 0 62 rml) followed by DCM (7.34 L) and water (7.34
L). Na2CC3 (181.6 g, 1 i s added and the mxture is stirred at RT
for 30 min. ThExample 3hecl€ed &Rd meg/ml t f pecpaferac ovas madenitkt ar &) s
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to TGA/ DS@ Fighg. material is sent for mlling. The jet mll (Aljet(tm 0101)
in a gl ove bag is assenbled inside a walk in hood and hooked up to N2 to a

100 | B header. The inlet pusher nozzle is adjusted for maxi mum draw and nax
ni trogen fl ow Esainple oducéd ih3 trhg/mmli| lof Mepstnae meadimade aine mobdd as
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anti-proliferative agents; growh factors and growh factor inhibitors;
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growm h fagltfod NGF), platelet-derived gromh factor (PDGF) and transform ng
grow h factor beta (TG~ b) . I munosu Bressant agents include, wthout
limtation, calcineurin inhibitors (e.g , cyclosporine) and mammal i an
target of rapamycin (MIOR) inhibitors (e.g., sirolinus, zatarolinus,
everolimus, tensirolinus); Anti allergic agents include ol opatadi ne and

epi nasti ne. The ophthalmc drug nay be present in the formof a
pharmaceutically acceptable salt, such as tinolol naleate, brinonidine
tartrate or sodiumdiclofenac. As will be understood by the skilled
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associated with the ophthalmc material by other forces tending to maintain
the therapeutic agent in contact with or directly adjacent the ophthal mc
mat eri al . WOROHIIS8Bei ng bound by theory, it is believedPCRAIS2MO8H0F or ces
are hydrophobic interaction, van der waals forces, physical entrapnent,

hydr ogen bondi ng forces, electric charge forces or any conbination thereof.
In one preferred enbodi nent, the therapeutic agent is dissolved in solvent

such as acet ONExanipléAPOAcrifeZenses (ATRESOFT@ Kabdks) weedgRicdakcpabtetyher eof
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i nternal 4yensingyagusgoneentrafensiil 189, 100e U MY- agent di sposed upon
the ophthal mc material can vary w dely dependi ng upon the therapeutic

agent itself d the desired. dosi.n t he . .agent.. neral Ly, .the tota
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materi al ‘and/or deVvice. Thus, in a preferred enbodi nerit, the ophthal mc
devic& or material can include a bal ance of hydrophobi c and hydrophilic
acrylate to actinems éord@sink efleroUkipditandr the ellPBSemptholli Was eptitired tibereagieut i ¢
agent. By,incl L{Si on _of greater anmounts of the hydrophilic conponent, the
rel ease of“PREJISABSEY ¢ agent can be accel erated. The rate of rel ease of

t herapeutic agent can vary w dely dependi ng upon the therapeutic agent

enpl oyed and tREPLABCHE! & alddfuifP b NPIECHEALEL o8] subiBhERNChescliby T3t €
of release of therapeutic agent can, at least to sone degree, "vary

dependi ng?b@yen the individual to whomthe ophthal nic device is applied.
However, a consistent nmeasure of release rate can be devel oped by i mersing

t he ophthal mi c_device,in, al anced .Salt So] ytj.o BSS) an uring the
rel ease at varEquasgc?ri%Wea‘i‘&ttSF\}%& :© @B@%qu§idfgfdd§tﬂlﬁéc‘ﬁat ﬁ%ﬂ%ﬁ‘ﬁ’gﬁ@(ﬁ‘ft*‘ e
di scussedsulfonicheciéxsdpine Sahnthetianphraaidi ylacidbtaeetlee hadd. [SEor 4815e: @x e gem)].

i nventio B i steril hy. s i gal . an I | yt i of _Sodi um
chl orf de SREETS: ¥el B iy B R PhA, AR SRR ERES oy 23 bd oY 1y
Magnesi unf.Cmloning€hg dgjeitRnorrelengBorisifinedaeed em( C2H3Na2- 3H20), and Sodi um
Citrate Di hydrate (C6H5Na307-2H20). BSS is isotonic to the tissues of the
eyes. Each mlliliter contains the follow ng: Sodium Chloride Q, 64%
Pot assi um Chl oFqrcsPigingthsgpobils nhpssinelufed mathanolpalasial anstin esidudisidindovitae
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Hydrochl ori c, Agi 0 adj ust. and .the . renpinder is Water. rally,
For the. prabion e er artinpiobhe LY ATe R GRIFHEE weh e sERi A 28T B | Lo

t han %0% by wei ght of the therapeutic agent to be released fromthe
opht hal m ¢ devy § v i t, ) 1 b . Afpre
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i's desirafliemf/Riin GitRahShjedtitAVoREndo 0I5 BV Ehe BétE@RAIwashanidQh Ry24saimht  of
the therapeutic agent to be rel eased 'QOBSS over atime period that is |ess
than 730 days, nore typically |ess thafn 365 days, still nore typically |ess
than 180 days and even possibly less than 90 days. In a preferred

enbodi nent where the therapeutic agent is entirely or substantially
entirely (i.e., at least 90% by weight) a non-steroidal anti-inflamatory
drug such as nepafenac, it is desirable for I ess than 80% or even | ess than
50% by wei ght of the therapeutic agent to be released in BSS over a tine
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The coating can be fornmed of a variety of materials, but preferably

i ncl udes one or nore polyners. In one enbodi nent, the coating is an agueous
based coaWPrRYIWHAEBSI ncl udes one or nore pol yners that aPETUPRIAFI1)3

bi oconpati ble. Preferably, the one or nore polyners can forma matrix that
entraps the therapeutic agent only 5 to rel ease the agent over a period of
time one applied with the ophthal mc device to the eye. Such a matrix can

Do e B, MR ABOHE TR BRI O] &S D T OB e
i ng has pplied. S p i S,Uj [
di scl osedihl40.:§0 (ng?]eﬁge Né%‘gl% waig masls 1o Rgthen %@%Ftl%i"ﬂu@ﬁ W%@W are
i ncor por arledidie e WabinatmedigéEndeml/ain aith tiuddpasies wallengiiisttahbBe3 apat i ng is
sold O under the tradenanme Lubril AST and is comercially avail able from AST
(Advariced Surface Technol ogy) Products, Inc., 9 Linnell Circle, Billerica,
MA, 01821. | n Ibmdidectiodi thre mqbilehwhasss scbfded acmixttimagpfivi S0hmb methapede rl Serank i x
can provi j 1AG: il d : i Cl
Sodi 1552 itk 30 AP GIHERH i AL ARP1 4 € SEREP SRR ke IHCISE, g
froma hyrdwéqawebﬁae@ditmpu%lbe@%umrﬁ%qear{tldw;@. stanglagds|wege made dp theymghile ¢
al so contgRd, athednjbiiain WiGheRASdet’ae D8 A Bndflowhiee AP Wil Bind TR HetbE1Rm Wike
opht hal m ¢ _deyvi ce be achi eved by direct |oading of drug
encap&ul a‘iaérb‘?ﬁja%éh%ﬁ]@g; m crospheres or |iposone where the encapsul ations
are made of acrylate or other hydrophobic polynmers. Additionally or
alternatively, [ i s rm antially
uni form si ze/ S’B(%%SG%F &;ggﬁ%qr%%ﬁlﬂkag%@f@%zﬁgS%@%%O%fezz?ﬂ&%cs hglvrxﬁg5 rfz&? en be
| oaded i ntable hbelopht hal ni ¢ device to provide a controlled long term
t herapeutic agent release. It is even further contenplated that |aser or
ot her energy Caane focosgd—om theophitita mc natertat 1 m Oordgr to heoﬂ} t he
0
S

material to chan

e 78f8ase kjnetipcs and/of gdi 11 PG el Ol OSWLY, f
t herapeutic agent| €148k byM¥e pphPHEDN Ry ﬁgﬂ,ﬁﬁity Bt LE,g éeur [ hgdiubmrt§
cont EITp| ted—thatr——the pTr-O0Cce€ss of—mrakt 1v) the U}J:It fratntc—deyree;

appr opr i [akseorpe ocess €8ndi ti oh® cap b&lapp| i ed-%o form ni 8to- pr 40gL
nano- pock®% or wvacuol es [nside the materjal of the device. The pocketf or
vacuol es| £aiint herl fupgti on asgeadd) ti epzal reserypirs for _b_,og:rea&i,@,g%/g[ug
| oad. The—st Ze—at d—densit of —niecro=—ot ano-—pocketsivacuotesTcan—be
cont r ol |[eP!diine hey w8l d hot 3%hpakt &¥tical per¥ or mances*dt t he*imgirlang .
Advant adeqatsdine tlhe epht hal mhgy deyi cgg of the present |invegsion cafgo whet her
used witlh a coatijng or wifhout a goating,| provide quite desirablgykel ease
profil es—for therapegtitc agent befny Tefegse Over a period of TtTnes:

Mor eover|, NBHFEf cul ar fy when tHe ophﬁ‘ﬁéf‘sm c devildes afe I"d8ated Wi n |k he
eye (e. —as an 1A or capsular tension ring), the ophthalme¢ d‘%’i“!"pq of
t he presatdorélidvent i onscan| vepss ef fimbaat|ly pravi de therapeuti ¢ ZgRwhs Lo
t he i ntrj@aocular Tjegions of the eye. Farther, 11 has peen found that toadi ng
the t herldp&UEIE agent’ oaded ¥pht hal H‘%JAC devi ces® of the présent i(hQ/‘éﬁti n
exhibit wery littlle if ahy losslin optical and/or mechanica pngg/?nr nce.
EXAMPLES AND COVPARATI VEDATA Si ngl e- pi ece hydrophobic soft acrylic 1QOLs
were formed of 65% of 2- phenyl et hyl f?&qylloate (PEA), 30% of 2-phenyl et hyl
nmet hacryl ate (PEMA), 3.2%of 1,4 buta | diacrylate (BDDA), and 1.8%

O nethyl tinuvin P (OMIP, UV absorber) and were nanmed Al 10OLs. Single-piece

hydr ophobi ¢ sof} . i G.. | roed. o 9 , 9 .

hydr oxyet hyl rr’é% ﬁlg%(?%/{%%tq% t%éwé %ﬁﬁg%ﬁg&%%%%é%@g fggf}\o%ﬁ%%sﬂf g%%ws F% named
A2 | OLs. imdieatinpuigveatesnkipapdilisity conthadtophehicigy)ochowr @ d¢sired tharepbutio dgen. 25%
and 1, 4% tREsAhor ek BARsekOLs, respectively. Discs with 6 mmdianmeter and 1
nm t hi ckness were al so made according to theabove fornul ati ons and they are
simlarly named Al and A2 discs. Surface area of discs is 75.36 m2. A 9 mMm

si ze intraocul Applicangs spaelifcdllyf wicogsbrak tht enetecomenart Al sited sdfeicaedsed and

it was na Al Ll Rt raoculbar, L nplant . Sur f e Lring i a s .121.62
m2. Exa |§“i d.léc Osﬂfe'ngjjﬁfh%gp@%%fa g@ogﬁﬁgg@bq%aﬁ%%%ﬁmgg Oﬁ%e%weao% 1
acet one/ merhmatsr is @ivarn as cithi¢trea AngeQprofesredmangeeat & hist hé uppeyprdenableon f or
48 hrs at m nﬁﬁx, dr p I was
t hen ?Serro\l/agg&f ra?)lﬁqt eaf:l ngegdoﬂkff’a (%ﬁ:@’ err?]gs elg tv{\ftﬁﬁ %ﬁgﬁft@éﬁj%gn%?&g@?d\}gﬁt to
wash-of f surface drugs, followed by vaégum dry at 50 OC for 4 hrs to renove
resi dual solvents. For drug rel ease stady, each drug | oaded I OL was pl aced
individually in 0.5 niL of BSS and incubated at 37 OC. Total anount of drug
rel ease at 1, 12, 30 and 75 days was assayed by high performance |iquid
chronmot ography (HPLC) and the results are graphically showm in Fig. 1.
Example 2 : A 10.23 ng/nL of nepafenac was made in a 5 : 1 acet one/ net hanol
solution. The Al intraocular inplant was imersed in the solution for 48
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obtain acrylic co-polynmer discs with wide spectra of material properties
from softnore hydrophobic to nore rigid, hydrophilic IOL materials, the
details WVORBIHIBFe shown in Table A bel ow. The upt ake PET(HP00348118Hne by
soaking disc sanples in a 2.5 ng/nL of nepafenac in 5:1 acetone/ net hanol
solution for 48 hrs at RT, followed by cleaning with 1: 1 acetone/ nethanol
m xture (disclosing)all sangesoivemed fremeans nair drany PRPEkeLstlingy Marredred by

i ncubat i ngalaeaRE and Mk Snak it Br Breéferrbd ¥hIBSR patdI3H0T whodeBiangea are

repl aced da|%¥ fqﬁ ég day Dai | reugased of dQ#Q was aﬁ§3¥§d.by PLC and
the resul fP2attelystis S‘Eff}amecrﬁlq ngg o gumgrical vafigs 1§ 18° el t&dh,

rr:n(rj e thlr@uhhnbise soatey ) dteera]gheigi iatendledlsml includehthghendpbinty theted{e ahdeaail mor e
ydr ophi | t rial.. byt to,ds o} e 0

mat or al . fesBFL it FadtBnS hin s P, 1 R R Bl thaf BUE 3R

di f f er entinventiembe tioritesktio the apgcific yalupy regitcdoghen deffining arange. cormercial |y
avai l abl e I enses including an Acrylic IOL, a Silicone IOL, and a

hydrophi |l ic Contact Lens. The solution constituents were tethered i rder
to maxinize thethsrggbodaaenty ofdpaeresgnbmvendan Maldernparento these skilled

Never t hel @sihe athRofl ¢hssddratioro0f tReresértapeeification haaddragicei gfehypraehhe
same regardl ess q} Hhe(igPs.natggLals. tp ﬂ&gg Ioadlng condﬁihﬁgs i S; shown
in Tabl e BYEREQR, dIBEIQ3PG ACEHL: S Jdy! egie r HSq PFSE LpPEEE Biand, g

t he resul ¢xanaples divovansidered gas Sxerfiplhaplonly\2#ish catruses@penand spiitl el thag
capacity i I | : r : ; pani fei cantly | ess
Chan t hosave o BORE ib Hea Rty W B e Bty ah R R BN e’

qui ckly fromsilicone and hydrogel lens within the first few days. In 5
contrast, the acrylic lens was able to hold nore drugs and rel ease them
gradually for an extended period of tinme. Exanple 6 : Al 10O.s were | oaded
with drug by immersing the IOLs in 5 ng/niL of curcumin drug in acetone for
12 hours. After surface cleaning with 10 Acetone and BSS, the I OLs were

i npl anted as Aphakic IOLs in one of two eyes of New Zeal and Wiite rabbit.
Prior to inplant, the rabbits' natural |ens was renoved by follow ng the

st andard phacoenul sification cataract renoval procedure. The 2nd eye

wi t hout any inplant served as a control. The rabbits were sacrificed at
different tine periods and the eyes renoved. Fluorescence |ight em ssion
fromis curcumn drug nol ecule in each sanple eye was i maged by Confocal
Laser Scanning M croscopy (CLSM to obtain a high resol ution drug
distribution inmage. The results are shown graphically in Fig. 6 and
specifically shown for Regions A and C (lateral sclera regions) of the
eyes, Region B (the cornea and anterior chanber regions) of the eyes and
Region D (the fovea and nacul ar regions) of the 0 eyes. Exanple 7. Both 2.5
ng/ mL of nepafenac (PClog P = 2.1) and 2.5 ng/nL of diclofenac sodium (PC
log P = 1.1) solution were nmade. Al and A2 di scs were soaked for drug
update in each solution for 4 hours. Daily drug release study in s BSS was
conducted for 2 weeks. The anpunt of drug | oading and rel ease are
illustrated in Figure 7. As can be seen, a nore hydrophobic Al materi al

| oads nore drugs, both nepafenac and dicl of enac sodium than a | ess

hydr ophobic A2 material. Both materials pick up high anount of hydrophobic
nepaf enac drugs but only limted | ess hydrophobi c dicl of enac sodiumdrug. O
Through experinmentation with different concentrations of drug in solution
and different amounts of soaking tinme in those solutions, it was found that
t he amount of therapeutic agent | oaded to the ophthal m c devices could be
changed. However, the hydrophobicity of the ophthalmc material and/or the
hydr ophobicity 5 of the therapeutic agent were typically the overriding
factors that determned ability to | oad anpbunts of agent to the

devices. Exanple 8 : I O.s were coated with Lubril AST coating/drug sol ution.
Dicl ofenac was m xed directly with coating solution and the IO.s were dip
coated in the coating/drug solution. The coating formulati on was nodified
such that the concentrations of PVP in the coating/drug solution were 20%
14% 5% and 2% by 5 weight. Diclofenac concentration was held constant at
31 ng/nL. Lenses were dip coated with a single |layer of coating and dried
in a 650C oven for 4 hours. Lenses wer 2tested in BSS in the sane manner as
descri bed previously and neasured using t he spectrophotoneter. o It was
found that the drug rel ease rates decreased as the PVP content decreased as
can be seen in Figure 11. Wth 20% PVP content, 98.2% of the drug was

rel eased after 5 days on average (n=3). However, with 2% PVP only 71. 9% of
the total drug was rel eased after 5 days on average (n=3) (Figure C2).

Mor eover, the anmpunt of diclofenac released on a daily basis was
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measured using the spectrophotoneter. The rel ease rates for each of the
coatings s for the first 3 days were significantly different. Fromday 4 to
day 10 drW@2PHVMESBE rates | evel ed off and remai ned near PE¢TASAYOHSEAT

t hroughout this time period. Drug | evels near the end of the 10 day period
for the other concentrations also fell belowthe limt of detection of the
proposed Wes€laim:hod. Exanpl e 10: Rel ease rates for col chicine were obtained
for coatings with a range of concentrations, including 2.6, 10.5, 30.3, and
6 1.2 nmg/ pL. The ntity . of. drug contained within the coating for each

| ens was alcuﬁﬁﬁgﬁﬁﬁég% d@ﬁcﬁﬁﬁgwg?ﬁﬂ¥=gain of the lens after coating and
known shri nkage nasd ofeingteriat hegasssodf amdrialgnafuding dnydcnglic benees, tdwat ed
with 2.6 r UG- i ' ' dl . 3 16 ng of
col chici n@ﬁ%ﬂ%&%@%éﬁ@é&ﬂ% ?Sg&%irgﬁhéﬁ ﬁ{&dgﬁg‘/@gg@?%%?@%%r g?l&)c_ont ai ned
appr oxi mat el y thenapeetiagagéntc abssisiaicdewitheribesmasat efi miatatiabowhergjn nthe

dr ug- coat4 U ; { [CRRT I . | chi ci ne.
Lenses coﬂgggﬁg\}l?tﬁg%}ggggﬁ@%g} ug- ?%tﬁgqé%% pttl?%ﬁs gglnef[agtl Ir:iga approxi mat el y
0.694 my of coPbficdn fae ks Rf BRterinl s (qopTigurd £& mspEIGm, iga A BKHe Ohtd at i on
for col chinghae is 0. 0005 ng/ nL based on results that showed LEC m gration
and proliferation was inhibited at concentrations as |ow as 0.0005 ng/ nL.
The | it of detection for colchicine using this analytical technique was
0. 0083 ny2.ni. Snuphtiioeadeuiceaissnwidaien ¢ bvbéneadthentherapleutiamgent hiay a 8(days.
However , r : concentrations fell belowthe Iimt of detection.
At this t?é%?tpﬁgg?£§¥§£%PUtion was replaced and | enses were allowed to
soak for an additional 18 days (28 total days) in order to obtain

nmeasur abl ® dr ugnCepiBRMIRL USe A9 i dlaien A Ughdrelreake Ilalrephdbit Casrplatd hat

| enses Coatﬁﬁ@M%# .6 ng/mL coating solution rel eased these quantities for
8 day® anti“tlf&h below the limt of detection. Lenses coated with 10.5
ng/ mL coating solution, as well as the higher concentration coating

solutions, rel gas it e 8 / - I .

Cblchiciﬁ% ref§§§§ &gs3Qéﬁ%%%%b%gﬁ¥é¥%£qug§gpfﬂkﬁ%%5gﬁ%§f%%§%%§§%%ﬁg¥
coat i ngs inghules awubstantahpartjon ol fydeophelie aeryiaier | evel s. Exanpl e 11: The
gquantity of drug contained within the coating for each | ens was cal cul at ed
per previously described nethods. Lenses cqated with 2ng/ nL drug-coating
S0l ut Fon Sont af\ReBPRIBANBIC HaYEFy 29 1R38la4Y 4 ef?iﬂyaleng%d(%@? BSEEBEF on i n
Vi tro st ughcRgles P Aar get concentration for MMC is 0.0005 ng/ nL based on
results that showed LEC migration and proliferation was inhibited at
concentrations as low as 0.0005 ng/nL. The limt of detection for MMC using
thi s anal §ti calnt eglithalmie desc®d. a8l nipimi4 &f Sewhereinlahe , mMICoE ansteriakd t o
be rel eas t i m : LQan fter
the i ni ti%F‘ea%é%ié‘y%&ﬁ@%?ugﬁ?ﬁ%gﬁZ%‘%?a%“fé?z%?@h‘?%{%énﬁég%ﬁ%ﬁ%?? sl

si gni #5 caydryon apgr whevear dhy uwepiobinacryaty anuthe duwdeephiie parnlale args

r err;a! ns aﬁﬁegéntﬁl g@ym@,% toifoﬂiﬁtdﬁﬂilltiﬁ Basufls %&tcthaygﬁélo%ngﬂnlﬁasaﬁoﬁmo?ft hi‘l
coating u 0 ays .after i i.n at 37C. =3) ..Level s er
Goys are DetsitinaeuRisliss et Phfh of e RioEmesbeutic destl Mo mesiod th
Acryl at e isendeast § AARYSOFT(r) 11 lenses) were | oaded separately with six
different therapeutic agents: ascorbic acid, aspirin, colchicine,

nepaf enac, ketorolac and |idocaine. Release of each of the therapeutic
agent  f r'6m t hAn| ephéleaimig slediseaasninnany of elaims glery ot 6ovharetmihe umpngt ¢PLC.
The releqﬁﬁg ratq o ; ; LN S

Separ at i ons V(\)ggftijflaece%i ﬁfga ﬁv@f; elrilzd %&g}%blgﬁ)?% eltg feti:c?%dre gﬁgcgé@tsstbmrt?rr@ g(ﬁlre ) aC18
col um ( 4Predstemingdyrelease prigeifenthe the@pends a2¢nst ructed for each drug
usi ng various concentrations (10, 50, 100, 500, 1000 ng/m ). The | enses

wer e | oadgd usin t her.apeut i ¢ _agent lLutio e of .acetone and

t her apeutfc a Hg)pi’lthagmd%ﬁg‘élr‘fF A3t ﬂyoﬁogﬂﬁ?%rff‘%ﬂsrql%ﬁéee eg%na%giﬁ 4850% hi s
sol ut Bon ichided anmiantitieflanithaospagrritons were poured out over a grid-nesh to
retrieve the lenses and the | enses were air dried overnight in a closed
chanber. On the follow ng day, the | enses were soaked in an acetone ;

met hanol -1: 1) Asgnhthalmi¢ deviemsnia daim Sgwherein e antidrtlammatory agentés wer e
t hen renmoygshfand. al lowed to air dry for about 2 hours. The | ens was then
vacuumed dried at 50 C overnight. Therg eutic agent | oaded lenses ( 1 |lens
for each drug) were placed in an Eppendorf tube to which 0.5 m HPLC grade
wat er was added. The disk was incubated at 37 C, 5% CCh and rel ease nedi um
was replaced every 24 hours over a period of 7 days. The anmount of drug in
the rel ease nedia was anal yzed using HPLC. Various conditions were tried
and the HPLC nethod was optim zed for each therapeutic agent. Nepafenac was
tested according to HPLC nmet hods as substantially described above. For
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As indicated in the above table, higher therapeutic agent Log P val ues
(i.e., indicating greater lipophilicity or hydrophobicity), show a desired
t her apeutWe 28dii58pel ease fromthe | enses. Applicants sBeFUSR/051103
incorporate the entire contents of all cited references in this disclosure.
Further, when an anount, concentration, or other value or paraneter is
given as either a range, preferred range, or a list of upper preferable

val ues ang | owgp, gh%iaﬁfrﬁ@ ldevielddas anyndSclfing O-PIHRARtEE s JF material
(4]

Tt or prebiioly seleviat man AN IRE- Ageohank 10b e PE MO BpLe "0

regardl ess of whether ranges are separately disclosed. Wiere a range of

nuneri cal ;val ugs is. reci.ted rei.n, un . ' . t is
"t ended 11 rnrnteEie SR B and RuERi} AL KR Bt fthss cRpdRHRE
wi t hi n t his arleapgie.oflan IQL.not i ntended that the scope of the invention be
limted to the specific values recited when defining a range. O her

enbodi ments of the present invention w|ll be aﬁ)arent, t% t hose skilled in
the art flodm cORSPhEhalmiedevce @hdn prrodslaimsdeil { ivdgreigdhg mpassof dppteBiabs ¢ he
present iiRVgcHte®ht RaiGlaeaglly hatheh Bn elé of aniindienald that the present
specification and exanpl es be considered as exenplary only with a true
scope'and spirit of the invention being indicated by the follow ng clains
and equi vE3.ent Antdphtledmid\dedeaiamin any Af ctpmshial Aivchettewi the massrodithaterigl  a

mass of teri e erd hnc e I [ t he
acrylic Et@%ﬁg rel n% %%?ﬁgtﬁag_vsvggfset%fn I %aq)ﬂ})%#? P@%Og? nﬁ%%/{))ﬂp S%%c@ {e/ eat e;
and t her ajpetiisiipsetpshin the spe vetheer withput arelMass of naterial wherein the

t herapeutic agent is hydrophobic and has a PC Log P that is at |east 1.0;

wherein t mass o terial, is configured for_insertion into eye of a
human!s 2. P‘ﬁn O%Ht(’rpgﬂgﬁﬁ@‘?:iQWISE agdn iaﬂyg#éffarﬁnf \Mllér e etrﬂ%srsé)ggﬂ?tl%ﬁlaggent
has a PC febghses ahednticlledt ameast of tRerapeuthn agaitt Wakmisubderged imbasie sdlai m 2
wher ei n thq hgdr ophobi c acrylate includes HEMA. 4. An ophthal mi c device as
in clai m?imé r 3 wherein the acrylic material includes a substanti al
portion of hydrophilic acrylate. 5. An ophthalmc device as in claim4
wher el n the hydnopiidimi@Revbabe i BRinieswhENh 1&s thh SPABALId devhee as
inclaim4 or 5 wherein the mass o matetri)lgf ,rg eases a go trol ed anount
of ther apbgrapeutigageniuservieaseddrqme dhe opBtsimic device an the §asIGmaIL RS t he
hydr ophobyeracpetict thaizcht 16t bielkvepRi | i ¢ acrylate are present in the mass
of material in anbunts such that the controll ed anobunt of therapeutic agent
is less than 60% of the total therapeutic agent in a time period that is at
| east 5 dhys. A. mbethogphohaoninimglehe ceplabalmicadgviee @ admps of, chims 6-ldherein
t he armunéorgér-gi%ggrophi lic acrylate and hydrophobic acrylate are selected to
provi de a pr qeter m ned rel ease profile for the therapeutic agent. 8. An
opht had mi ¢ devsuhmergingnthgngass ot material inz sputien ghathackhues spbgnt and et

i ncl udes ﬁ%ra?%h{iciagéﬁt@mt ory agent. 9. An ophthalmc device as in claim$8
wherein the anti-inflammtory agent is nepafenac.10. An ophthal m c device
as in any of clainms 1-9 wherein the nass of material is an | QL sel ected
froman Aphakic 10., an AC Phakic 10OL and a PC Phakic 10OL. s 11. An
ophthal m c device as in any of clainms 1-9 wherein the nmass of material is a
haptic of an IOL. 12. An ophthalmc device as in any of clains 1-1 1
wherein the mass of material is |located at |east partially within an eye of
an individual. 0 13. An ophthalmc device as in any of clains 1-12 wherein
the mass of material is configured as part or the whole of an 10O, a haptic
of an 1OL or a separate piece that is inserted in the eye with or w thout
an IOL. s 14. An ophthal mc device as in any of clainms 1-13 wherein the
mass of material releases a controlled anount of therapeutic agent when
subnmerged in basic salt solution. 15. An ophthalmc device as in claim14
wherein | ess than 50% by wei ght of the O therapeutic agent is released from
the ophthal m c device in the basic salt solution over a period that is at

| east one week. 16. A nmethod of form ng the ophthal mc device in any of
clainms 1-15 conprising: 5 subnerging the mass of material in a solution
that includes solvent and the therapeutic agent.
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