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METHODS AND COMPOSI TI ONS FOR TREATI NG OPHTHALM C
CONDI TI ONS W TH RETI NYL DERI VATI VES CROSS- REFERENCE TO
WEeERLETED 1APPLI CATI ONS This Application clainms PO®US2005/020080

benefit of U S. Provisional Application serial nunber

60/ 582,293, filed on June 23, 2004, U.S. Provisional

APEETHEODS ANDSEOMROSHIONS FOB TREATNVS OPHTHAEMIE 1§ ONDITIONS WITH

Novenber 19, 2004, WS nL YRSy OR&EsAPPl i cation seri al

nunber 60/ 660,904, filed on March 11, 2005, U.S.
PICRASSREFERENGE TORFEATERARRLICATION S 60/ 672, 405,

f iThie dpi0idatibp Elhilns h8 pen2@QBT).StH@visthing Alppis-etio Seri@f nuabdr 60$82,293, filed on

June 2% (ﬁhU ?r IOVE&%% %&r h%q &XZ_?%@; %feg Qr? %\Jelglra]etr Ii]@ I2(‘504 U.S.

Provw@@hﬁm%lpethpmﬁal s QOS5 78 Ve 131 0B P ipoiApplicaton sei
numbe¥ $0fab AwNileddn AQﬁhIShﬁjOSUtl& deeedliet HaN 5f wiEAGKERCINR ofdoratttiby reference
L th E(éNTI ON The vi sual cycle or retinoid cycle is a
m ‘31“’8?1 s of light-driven and enzyne catal yzed reactions

in which the active vIFBUd OERHEASPENFI®N hodopsin is

C Y&t Rk Qorﬁ}ﬁs@dng dgsgrﬁ&ﬁheiemf@ﬁre&ﬁa& thé Bealnk¥@Ibf ophthalmic conditions.

subsequent |y regenerat ed. rt of Egggﬁ%& occurs

within the outer sgé‘%ﬁl‘ HETHE 6§rt of the

C Ybd @suaiegdl & rétinoid byelerisat seuvabf lightginipentandqiztoivehtlyed (RFE)s. in which
the actlgg pc%ﬂ)% IBIe rﬁcﬁb%mqy c%ln%rtédqg Lﬂ’h‘ﬂ% a){salgé n%yﬁ’lat is then subsequently

ro SeS an | SONEer ases, ro el ns
regenegaje; n%aw? the pgleiopRE MBI g P EE SEBeEE T fOHieanﬁ RBt e 6%"&06?‘? in the
retinal @igﬂxertt &Bthﬁ?ﬁﬁ (Rﬁ)hé&mﬁbh@ts&f 8 cafSmhidateiduswiiytiropdaesessns isarherases, as
well as AX g?ms G drans rﬁtp o | bcilages b%ee‘ﬁ éh%ggfﬁ(ggcte%&g and't ﬁ' ng

osing of compoun Xi ¢ products that
aEehsnpiptainsasiopiaind @;‘Mb@ssuphcm rpspppsible foyitansegrting femeying and/or

disposh€bd ceﬁﬁxﬁiﬁds asdt6 e ﬁ&u&k hattab ARSIt &Bﬁ&lee* loBBion. of FiBifal cycle retinoids,

i n nol.am n
I TR R
conderpiios piwdiriadsyldtheithghespiatidylethahdldroueg Althoeghtcertaim 1|3‘@l$ of this ofange-emitting
ﬂuoroﬁhlalle%eQ(fléﬁgﬁ)y%{yp;ﬁt&% thik HRHRRDOT LceddivR ghAliRE hn8dld RYad¥eh8 effects,

otoreceptqQrs _an excessli ve ities can
R S f‘%‘cﬂ"&"ﬂuaﬁh‘&‘%}“ﬂ@‘ iy S EET BRpegpm. 5C.
Proc. Nathadad SSei, 89:380:d7 (200201 additibry AQE crmdp cytmakérto thi BPEyedish ean lead to
retinal §%§a§%%§%e 1}11%:151(] B@‘E@{'Qe exﬁa Mlular @ép%ts ﬂl'&patcéumulaﬁ%g()w g kPE and are risk

In a tion, can_be cyt ot oxi c
factorstfey dFW@PRPEe'T?Aﬁ?ddW%‘ﬁﬁ‘%eé%ﬂm’E o5°F. &8¢ ﬁlan §¥matrd B Ve Acad. Sei.,

99: 1463@31: 420!025 lm, refb B0 digfosal emm@ﬁmh&tuha brisdl @A Silé Sactifi@ln the visual
cycle aacel\rlng rpfélmt%ecause sever\a{t\{ l%nle?seof 571 nce 1 thatr a 1eso%erfa§c%£1%§0§ o?{oxm products is

oplt ng age-re
partially rggponsible gbﬁne S)@anns agseciatdd w1th que g:@culap\mgpneram ghd rg@al dystrophles

9 Q“hérégg gx/o Zne(az dries Jﬂgénelafe@ fﬁﬁ’éﬁﬁlﬁ de@&ngraﬁﬂnsiﬁ@&@ latnd):fry forms. Dry

toxic r rom.s ons |
e s R S Py ?Pgs e
or drus@mldjmncler degﬂdermtle?v itthiay médaler dygeaeratio.climyed tatijaBnacofmufatpdiensath the
RPE tlps(lgﬂ lﬁﬁtrémé L% 159)‘}'1 'iJsé c@h l;th 50@1% R@Elﬁdnmnﬁntgl@erre \’iﬂhﬁhesﬁﬁfgﬁ&gﬁﬁhotoreceptors n

assoclated wth the macul ar degeneratigns and reti nal
the magyla Thig fHRP @%macq*ﬁélﬁgén%%h@n fedts @‘él??egfaﬁ‘l‘al losgrobyEipn wer Y years.

ageet eduak gendRton wiiictlheganefonibo@no pdrdest ofabes Analsockagwn as choroidal
neovasfc% argmo&osu%etl%%%l&%vgsc?lgrﬁgtf G(l?tfa{n% ndr dlxé\é’l'ﬁoﬁlbd E&J&Qﬁgﬁt o) \Jept{lacular

cases, IS nown as
degenqzgtion @moenal Plenfermisd atoriesan f9rm bepopthahronaguirslises vggsels can leak blood and fluid

into thel %@ﬁﬁ@ﬁ@da&n@i& phmrtsdaptdﬂ'cyllsn&&hgs Qdve @lﬁ@ﬁ el ted drﬁ)fc}rrr_l 643 degeneration
can leard)é(g ﬁlhc altlﬁ%-nag 18a n# en%rgt}?n?lﬁ% ?]Vﬁtg%r% L?r ufar &gel'rllgratllon cgn progress rapidly
andcauaqtsvprﬁéar@gv\lophlhﬂh@wﬁunct| on of photor eceptors in the

macul a. This form of macul ar degeneration results in

the gradual |oss of vision over many years. Wt

macul ar degeneration, which accounts for about 10

percent of cases, is also known as choroi dal

neovascul ari zati on, subretinal neovascul ari zati on,

exudative, or disciformdegeneration. In wet macul ar

degener atl on, abnor rral bl ood vessel gr ow h can form
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into the macul a and danage photoreceptor cells.
St udi es have shown that the dry form of nacul ar
woegenerati on can lead to the wet form of nmaculp@r/us2005/020080
degeneration. The wet form »f nmacul ar degeneration can
progress rapidly and cause severe damage to centra
V 5 @18t [Hease G5 ﬂﬁow@laﬁ‘ﬁﬂgﬁdt Mak8o Disuopiy OaEun@tsé“ﬁagmadﬂatus is the most
frequen:}ﬁ el%co?nterelgﬂusvgl{ﬂ? Qnsyt f(g{n o’t;llijl&qﬂis dyE‘Jro%H}l K@s@ﬂéb@fxdﬁtes tha tﬁlﬁ%ndmon is

y encountered j uvenil e onset form % N
s ot oM RSN FHEEAE SR i AL B Ths g e
membef EH ABOSupbrFathilyPit §ehked tha €nca farirafite AR aTRloteis (@ elgidiethe encrgy

trait in_the AB so_kn s the ABCR gene).
dependgy; ?“@%H%3W§ 3“%@%%2“1S¥£?am°%@ﬁ£%%pgr Fanily of genes
t Ratptened sergirdiDitrsa mshéersearnes ip peyird visign prdifi w&xﬂwvhqdaflwéaptaﬁon

problerﬁﬂ At géﬁegﬁyp@d?gﬁ Qlin 406 @tﬂﬁa@ Sty &fsor@ aMlicEle wep St@xtgﬁrﬂltfm@ﬁse expenence visual
ances acCross ar

of S ay
loss of ﬁ)/ é(@é%%)/ﬁoprclfelrjsalg v%th égagﬁrgglgéeafeﬁre Cg%% aﬁya‘ancoura I (}O tﬁ a R dbrlght light because
of the fibtehifidl Gwdt-prydustidnlof dletrdes-gethapt at i on, probl ens t hat
a?{’] ﬁ{)@ f!)r éha o 1%5 Slar @Ar&t%lé&gmagdettﬁk%semm oP &Y 2 Gk or "beaten—bronze"

argardt D sease ex erl ence VIS

sppearnge e dGFRCBOPLDOhe TSRS PRpRE LB AR KISV 813?&?0% that occur within
the retiEA &ﬁ&ﬁl@ﬂl@ﬂ@a@@lﬂ@ﬁp@laalnyg @an@@eﬁsﬂno Ogtendigndpti¢ it indhidg e use of an
elecuoWgno%F%&eTle%{rfocQ%? Sﬁq&a]f-k adapgixgrf tes&rl%o gl%ﬁ&l{l&na @Jore@t!eln “angiogram can be

di agnos Star Di sease
used td qoufirudie disgwosio bly dislefte! ©%h ob#ervafwnaf 3 (Slﬁfﬁl & “gien 2 Ghorotd appears associated

with the REFLERR 6AREBscinIPBEALANS En@f epdRlith bhdatiai) onervf thhearly symptoms
macul a, and the presence of nunerous yellow sh- white
°fm“§$UF§mFﬂﬁP occur within the retina surrounding the

atCuoptiy,treappe artiomgorciemacdir degzeations apdmyiclar dygtropies are limited. Some
patlentgi 'Wﬂg?? %otrﬁmmtlesreé %E(Hg %gﬁ BResb? GitaRins 84N minerals. In addition, a few studies

el ectroretinog ran1 el ectroocul o

have uﬁid:atﬁci thetilases p{;(g%cPa[ghlgtlon Pf]dr%faﬂ]?rf:ve%thgr ala)fs |t}t?gvaegogment of drusen that can lead
to the ﬁ&@ bREE aMpoaRn ofiey ieeAMDO Finahf dertam stmes Hivaginus lthst exfragorporeal

rheopheﬁ:sm beneg'tt é)%{lents%&t{i %}&th on of a "dark" or "sil ent

ppears associated with the accunulat|% thods and
| iHsoR s chcresicnhaypieop Wit a1d B gioRifpsdpbe e Viiine ?Weme ods an
treatmPd th BAlage MO BmBisibiss Qﬁbdl&ed&@lﬂﬂﬁe @f¥sulo flegamecatibra land dystrophies.

degener ati on. Curre é&. i WRtteRs for the
macul ar degeneratlons an nacu dystrophles are

| i Baistneed herSlo pre moteds cxomposttng wddcrrymlﬁ%ﬂnmom@/br%%sphﬂmlm conditions, and

(b) coﬁtﬁ)ﬁﬂg Mﬁ%@m& Bhatpré3dpe @g’s eisk t&ftorw& AMsRTiaRd dltl[@uﬂﬁd‘paﬂhﬂnuc lcénditions. In
ion, a few stu

one asBeﬁb sush %tb(fjiﬁ g{dl fcbrﬁm]atrona?oggléﬁ uéevo(i1 I S}l eqw%g/?st In cﬁ[?eﬁ gspects the
ophthdli@i ebrajtinmnte nofuldl depserptivts apacelamiy$topldestand retinel W@@e@e’ﬂ@r aspects,

the mﬁ%{:‘)\%gng ﬁgmv\lgintoﬁsg a¥e Jsé&r’cgqnéw 9% 3 bﬁ%alm\(nal ﬂ‘cﬁ{ ﬁg@i b oﬁféﬂzﬂ}be@@ the methods and

ext racor por eal es
formulgtiqris @ tised i L teprfgrmpinief A 5 T ethPnyg‘{?{%e ’g é‘“’é‘@geﬂihaﬁ?}ame -
retmyﬁ@ﬁ@phbipﬁitﬁiﬁdhaﬁiﬁlﬁimhé’) aéihglre adtinylides-N-etilyéplashitidglagandewing,éV-
retlny{uPene -I€ qeﬁoséllaf?dg eﬁgl%oﬁa t(ﬂﬁ'ﬁ\[osl\/ Ite@nyﬁ@eﬁgg Qetﬁﬂ(itﬂaﬁomnﬁne N-

I's1on he macul ar degener ati ons
retmyhth‘,gle my@hﬂ@ﬁﬁha@glann%w RO T2 toRVERITTHESY spltoggéﬁ,ﬁn%aon-hnntmg

examlh S f2btBre@ptSr &E&l&@tﬂ)ﬁ andld? BRQS lid tﬁeﬂf}'e éMdnafrfalh Gher aspectsf weh methods

and fogag.‘it{o%sleo?%nhgggmy ﬁ;ﬁt gar%gnqg(t at ?&r}rglpealr m& ts V(Slo% 91’0%) as;i)(ectfs aSl.cl:Ch Cl)r;eghods and
formubitiors c@nmaissbcisabfagentsite ttvatsqnbthalmp qualplmba (@ loiyeringiths fryels ?fﬁemm

retinol’i] $he @ %@; patichl ng nﬂ@&lﬁﬁg the @dﬁdlt}f & Eﬁgﬂn@fof ﬁ&&nﬁ@ P EyeS)Ea pdtient wherein
USGO retln eertlve I as

ec
such f‘@ﬁﬁ%eh%flpfﬁteé“séﬁﬁmﬂf’?ddﬁ ° grg %}%&1‘" P aaan e‘“”‘ai“}’ et“”"%““'“"““d
acy1umaﬁukeamd/d)csuutawmaeishyawdndngtpmm otlg)srmbipihg @seffepthofde)ﬁﬂ(b) In yet
other SEpELEs. &émaﬁ&l? &Hﬁ%n@a@gusgﬁﬁ Mbﬁfaﬁ&%th@ﬁx% tldsiM6ht tnBdalities.
P eyes of a mammal fromlight; in other aspects

the nethods and formul ations are used to limt the

formation of all-trans-retinal, N-retinylidene-

N-retinyl et hanol am ne, Nretinylidene-

phosphat i dyl et hanol am ne, dnydro- -reti aylidene-

-reiinyl phosphatldylethanolan1ne Nretinylidene-




10

15

20

25

30

35

and fornul ati ons conprise the use of agents that can
inpair night vision. In other aspects, such nethods
wandsfooramwl ati ons conpri se the use of agents tecTsai05/020080

ophthalmc conditions by (a} |owering the I evels of

serumretinol in the body of a patient, (b) nDduIatlng

t onadsbicvirt yethdds neyurng the forpation eff algr a{lsrre‘trh]en esyye gffa rgpromal
compnp].%gt Adfnﬂxgste\lmgetle R oSG ERZMBES BEctif Blofdt B 184t SorhgdWI B8k the

I'n” the visual cycle, such as, by way of exanple,
structufe@EF g ilHUY et i nol acyl transferase and/or cellul ar

retinal dehyde binding protein, or (c) conbining the

effects of (@) and (b). |In yet other dspects, the

met hods and f© g._are useo\Lp Ionblnatlon Wi th

ot her treatne odalNti €51 nefie aspect'are net hods

for reducing formati on of aII-frans|he||naI in an

eye of a nmanmme

g oqpr i si ng admi ni sterin -the manmmal
atwhl:rgﬁl is WG4 Al BE E‘I%&; doﬂs@snﬁ’gm BURE, OJE @R KISSI(CHR%]PIULH%,dwherem X
t he structuré of, aH% :& ein X ..
50,1 G el éck SEBRPRE: Cé%d})w@aw%f B opt %pa b Gyt B AC)
Coalk§RTF, (§-QBhtRoallty), {ER-CR)alkundye 1CED)HX-N(@)-MH:, AC1- Q)aﬂwlﬁm@e -(©){G-Caalkyl, -
C(0)- (?h )tli]u%roglkgio E‘ﬁ?l g Cll%qlga?une Réaq C‘%O)ggn@{)ﬁlto\(y S&d qu;I@Gr £ thedwy,

optlon(quz)sﬁsmj@jp '\alﬂklyq mdee@en@ae};p@%%tltueﬁ es)le&fl fro ownmstmg of (C,-
c7)au<en@p(c2 @%Llﬁirﬂyy L O3e ) cyclohIQ),; (C@ﬂ@éﬂbﬂ{ei{y lapd a he@fQycle, Bp@ied that R® is
not H %1%?112 anc}/ o ds C(gp)bor& orran a étzlbgm %?a}]) s afeugaﬁ?) acgegable

4 nol et
pnwmeubshﬂemmed with 1-3 |ndependently selected

S qp%&&r%%&t%re 2 8b&Gesdixane ﬁ)l'i’rﬁmglroﬁiN@etﬁﬁIﬂSﬂeSN tetuyleffinolamine, N-

al ken
retmyltdeg péqs?%a))e)[l%}ggﬂws C%]@gx%@jeg yy&x%é%lg‘ % g%lny phosghaa'ldylethanolarmne N-
retinylhietee¥-e oyt biesphpidplihghedmink alihy 8- Mrshmmenwm@ﬁ-e@wh@@eﬂ agd/or N-
remyl%e&ﬁﬂosh%auhﬁetﬂnﬁ ;r_qgé & a Qﬂq’f a BmeﬁJ‘ ccﬁﬁi}hblﬂgeadfﬁﬁﬁs&hﬁ)é tb ¥18 maffnal at least

ceuti cal [ y accept abl Ef g % ol vat e

once ap e@ﬁmmWﬁdaﬁ%tﬁewmgé patg typ ‘ﬁ Fee &Y 1 educi ng

t he arfothéﬂ'ﬁ&iebt@fb nﬁl:ﬁhocﬁil-fbr&édﬁydhg tblefaenationy of t1pqﬁt}sb1etnha aG| o mingramal

e AL T hanpl AL d having the structure of
COmPTET &7 op-{1 Te ﬁ%ey Q%g n%aek%%)é% aqn{? phosp ﬁg}tﬁqoglill 0] A e
Formula (Nr et i nyl i dene- N-retinyl - phosphati dyl et hanol ani ne,

d rﬁf Qfo@leﬂ\isﬁe@ltatd'iﬂeltﬂoﬁhﬁﬁﬁedﬁmﬁﬁﬂlé fRythati@t dfaned vinRgs of amehpsl comprising
admmg M}s | deng- t1 e a aﬁnl ﬂ (XJS esP c%n g&%ﬁ%ﬂﬁ-g tﬂe rs]trtf’aﬁl]teqyﬁorﬁtﬂa D.

I e"asrtoﬂmlsctalrp r@ﬁlfOéecfpll maaulaiing dgeithinyfeting] foyyiransfopagsip e fyg of 2 mammal
compx%ﬁl\é i ni t%g% thhG b8 arlffede08 Abufk of 4 first chiipcantiiahigyd thagpeat of

are met hods for reducing the formati on of Iipofuscin
Formil4{Dan eye of a manmal conprising administering to the

Wﬂﬁﬁfﬂithe&@peel‘f afeandiiodefoatremting tmaoflar degbrieragon is erngyo effrdnamang} qegpprising
adminis efelPﬁS)é b ?ntatlﬂfngl gt:fqu e ql‘ﬁhﬂﬂ: $tla)rirst é(ﬂlp%@ W8l 1RSPRRke AF&mula (I). Ina

or reducing formation of drusen in. an g
furthepgmbadimeniatihis evep theénraﬁ&r dRERACRIY IRy e TRsuip geﬁﬁtﬂ?ﬁlm" me

Stargd@dt DREdst. B a ﬂﬁmdﬂ Bifubdafmeat of thisatpe@ qmpletmdulitavgemngatibinie dry form age-related
maculﬁrec{eae%%a 1r0fel o(r) b dmiacular deé nl)e JHQ%(:%HGOIIOH g}!’str%ﬁy a6 L aRh& embodiment of this

e cithin-ret
aspeciathy tngquan@g@plag@ 1§ the wah foety af age¢-relptedmaeiir de@@rﬁfgp?ns ik er embodiment
of thlsaaqlf&tnﬂhcsltn%ﬂaf‘(Q:an&aﬁcﬁ% HHBEA heorictdrbioh, isWeetiadraeonisculdrizaion,
first c?gg und having the structure of Fornmula (1). In
exudafiyg, priispito §$8F”89b met hods for treating macul ar
deemdtieatspararé metlands foyreduging the framatiah ordl(maﬁgxg jthg p}ﬁgld of geographic atrophy
(of W Qf&c!%n?aﬁ?&de A6h- ﬁrgtlﬁgaﬁanﬂﬁegm or ﬁf&to?efcép% td gt/&raﬁ&ﬂlhl 211 ey@ b£ a@nammal

I rst conpound h struct I n
complaswgeﬂtﬂﬁete%@a PR alb?ffeftP{F en%lgﬁo% 2 ?“St “‘t°ﬁ‘8°“r‘%g@aﬁtn§r e dtuchf o
Form@le@generation is juvenil e macul ar degenerati on,

including Stargardt Disease. In a further enbodi nment
of this aspect, (a) the macul ar degeneration is dry
form age-rel ated nacul ar degeneration, or (b) the
macul ar degeneration is cone-rod dystrophy. In a
further enbodlnent of thls aspect the nacular

o o o o, o, r

o o,
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exudati ve, or disciformdegeneration. |In another
aspect are nethods for reducing the formation or
woi2ooetaoray4t he spread of geographi c atrophy (of pemiusk05/020080
scotoma is one non-liniting4exanple) and/or
phot orecept or degeneration in an eye of a nanmal
cmmmthes hspgrt @embihids foereiluwvgg the farhaionainredimal hloed Yegsgltgraygh beneath the
macularl_.n oy net OngTi ?.mfﬂl cbrm r1s EH%QMQQmE AVh 1A CanSbEdAGd dboBnt Of a first

er aspect are nethods for reducing
Compownﬁéavﬁ%rﬂr?éﬁcbﬁ‘lffo%ﬁ&) ‘mal bl ood vessel growth beneath

t BAnFRE ekt dtramé‘tﬁodeﬁﬁplﬁfectﬁg 1B fiseokreceptyin hgyi epigyof 2 mammal comprising
S st erl ng [RGB ARRURE ofFbmfia (1
admm?t?r?n%?’ tceon“rfapménlﬁ1 n %cbvena“gﬁlwgﬁsgurﬁg%n%r e of gﬁﬂér mula ( (1) Ia()
afo e s tehde B KBS oF P OB iy i fgmprisiis admiisering

to the r%%api‘n%ﬁﬁﬁ@&{n%uﬁt Bf @d%)flp&l)ﬂ@he@fng e BERUGINRof Bl (151 Ng
adm njsterin

e cti sin
f P},aguf & leqf‘)%ﬁf awtﬁ%{% ?oﬁ Slsrfl% ilg Lhte v1suafcarc € 1h ap\éf_e o@g@xilr%?l g§mp@1 g
adminigerog hbehe eapetin efewivamtongdta dompoupd brving the sEcie oBjamtlp (I)a
rr%’l‘g;l:g[}]er ta! %s‘tﬂe%@ of & Wﬁnﬁ |oﬁl§)nﬁlqm1ﬂh &k Qﬁﬂlﬂ@tufe(bf i he&dicament for
manma

" treatinggn,oplthal ‘1}1?12 dlgqager%g H’}éﬁ%{lal??rsj arx]un}agm g]ﬁ]({jﬁ ﬁlnFC?iég’ oé’ %tt eastrc])ge v1su'§l cycle protein

contribi®ed 1 @8 pathicdigy ehidéd siypipiong of thedisgass oredondition] openenghqd@yé ofyhis gppect, the
visual c@nla]ggraokem is s'é’fé&édsﬁoﬂgmfﬂmp Qbrﬁltstﬁlr 'of]lgcnthfﬁ-r&B@l 2PN ras@ Bnd cellular

I"'ve anount a conp oun havi ng the struycture

of
retinalgehydafingding Hr9teu1 | ¥3 angist W@Frthgrsegg%mengoffWSQegt th%?ph almic disease or

conditioI R QuRatef. T fubiidr 8r Aitkrhativileritodimama thif retibpikhey isofmagular degeneration. In
medi_canment tre atin

a furth&rd)h%} e*t'nfltgﬁ € lho%ré‘rﬁ:ntane SI"[V"g]ngm o?’%g ﬁ) %Q%L%&h&x 1§1‘§§1’§dﬁonq{f all-t; -qns-retinal, N-

e activit
retinylidems-retnyisthwiobue, Ayetdidie-shasphatidylsietoiapipe by 5&9 AHﬁenyhdene -

rehnyl%ﬁ&splﬁh@@aﬁlaﬁ\ﬂ%ﬂg N-$éﬁﬁﬁﬂi€ifé3\/ @ﬂ‘myt—ﬁﬁspﬁitﬂﬂ&ﬁﬁol@;fnné; dmgldré-ivaetinylidene-
one "enbod

N- rehng];e}]eaéﬁ)lixfmpes Ngee’c In Ejterée fhf)s]pgaﬁ?)fl al?agcﬁa}ncl)lilljep i C%ﬁ%m Fo%rec%%?x dggenemnon
geograpBic ttopliy(efrvénich n@tomadsydnt naarisfitew axpaigh chogaidal I@P‘@Pwlaﬂzaﬁon and/or

dmsenug%g |0§iaera¥xq§‘al_bl nding protein. In another or further

ment of this aspect, the hthalm iSs€ [ 2.
cdén gﬂytof @e]af?rgmeam?r@ti Fsaefgé{eﬁ’gftherl € b% W%\gl}l&é% )? vgnerem R 13s H
or (Cy aj )ﬁleylr(a)t wnéelneﬂbm @) Rsritand L'He-G(@)-1 (AR dtah pptiosally sybetitwiddearyl; (¢) R is
an opt%oP] y su st1 te etexfo!lr?]hg) }gﬂ‘i{ Itlllf fda s o8 I()}Btﬁflﬂ?%dbl’tﬁut&rg%@ Qﬁcﬂﬁﬁé yet further

i sease or cgndition is fo nb'H
emboc@flengﬂnp w]pqrhdﬁ ghe jpyt gropglhas qup @‘PTﬁﬁVPti §Lgaryl group has one su stltuent selected from

the grofl cérSikiing ¥ 1R loBaNOK atn(bpe4,)a1ky1 NH(CI-C4)a1kyl 0O(C;-Cy)fluoroalkyl, and N[(Cy-
C4)alkal\lli2h§‘h n%}}%_ grgl{fz\ I;llgg Royude t%yhlci%} &I!f Qlf)q{g aﬂl@ is a phenyl, or (vi) the aryl is

phosphat i dyl et anI am ne
N-retinyl - phosphat i dy 9
di hydro-N-reti N-ret| nyI ethnol am ne,
-retinylidene- phat i dyl et hanol am ge_ | i pof usci n,
phot or ecept or degenerati on, geograp at r ophy (of
whi ch scotoma is one non-limting exagpl e), chor oi dal
neovascul ari zati on, and/or drusen in the ey

naphthytightlie compeuaiy of the af orementi oned g3 pé’&f%ac'é"reénetabome ora

phan&&ﬁﬁgﬂac&ggﬁ%%rgﬁ%é sdivhie itk doh (H) @1): cc)ﬁpoinﬁl 1%&0W£@lrdﬂmzﬁiﬂde ora

wher.ei n is 1
metabglife} oLq_phiannaceam&y acceﬂﬁ?le é@arl.l%or éﬂ"a efegﬁg ‘91%/ coéna%un?l t Tt ed
metho&?ﬂﬁlanylrétﬁénnﬁ@ o1 (§ 4aR0 ﬁmtﬂmmaair h yletsb.obt;t dr & ghagrohceydicadly @qgep}qble prodrug or
solvau(,;[h)eﬁ is NH and R3 is an optionally substitut ed ar yl,
nc

udi ng tyet further enbodinents in whic Q@W ¢ of the
ar Wplanyeaf th 3 OppEISNLIgRRE 2EEHSAT Rieh TmboelanljtS lfl va.lc eBtHB amount o
comp&ﬁ& is@ %nﬁ:ulbﬁddhﬂnu&fbﬁ tostd remined] () terTfichie agoa pf tirospand Wg

admmisteceg) gﬁ%? ﬁla&/nl q g{h g %@}@ I@A% &H&gfrﬁpo%ﬂ)l%ﬁ%%notuﬁy(e ﬁmlmstered to

aryl group has one substituent, which is OH (v) the
aryl is a phenyl, or (vi) the aryI i s naphthyl; (9g)
the conpound is OH or an active netabolite, or a
pharmaceutical |y acceptabl e prodrug or solvate
thereof (h) the conpound |s 4 hydroxyphenyhetlnan1de

T

NH

.

e
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In any of the aforenentioned aspects are further
enbodi nents in which (a) the effective anount of the
woaopmorsl4i s system cally administered to the pawmmskeos/020080

(b) the effective anmount of5the conpound is

adm nistered orally to the manmal ; (c) the effective
the maxﬁlﬂﬁl{ﬂ)tthdbfffedtlhearﬁﬂm@tha cbripunid istopletedmiclis kgmisisierpd b St epwaal; (e) the
effectlve amounH% haﬁ%mpé)axfdld g adwjr?ﬁte%fdg)? %%ﬂé) {egigr?p@)tﬂﬁegfn%%@@arﬁﬁﬁ( o)t Q@ﬂl@@hmpound
1sadmerﬁtﬁre<t1!nlmecﬁa¢mﬂﬁﬁna@fnalt he conpound i s adm ni stered by

' AHhP &{'ﬂ&raﬁﬁdnﬁntloﬁéd deffepts bl &u‘t&fr Elﬁlﬁﬁirﬂéﬁs Anrthith the efaminhlds a human,

nd i tered '
mcludl:ilg,]egﬁﬂé;m@fs v@‘:ﬁr@mg%)gmr anisa cr%el T ogjéhg %1:1:1 a%rhg?’gtl %Jﬂg foggﬁpgﬁht Disease or
the hurgvbeclinment ZLAVH gekife ﬁtatghrét Diseastedr hisg gepetifigegiion fsempiemenifactor H

assocm?emazgﬁi %&?ﬁ&t&l Mﬁgr%la%én&ﬁl)m Lh@) théllﬁlﬁﬁn haS alaopﬁﬁiﬁlfnlc&t’)ndﬁfon bt selected
tan %ene

o eoLardar t Di.sea oe X I'iucatrorﬂﬁgofwhlch
from thg a@ulawﬁﬁﬁ%?f SEreeul Rt §13’P§%%%‘6“t“ bk €888k or°
soton sQ@nRhinitBE b Eppholoncumgemmaiie fradroAMD, seseeirs wneigd
dystropr\i:{lm, exudglﬁrg agge%lalgtg rﬂz Leagratgﬁ Q%%@Jyktﬁ)@hy, fHd ré’rﬁ)ﬂs ﬁu@ﬁentosa In any of

an o cconltltgn ortralt s§ ﬁtl? cnal
the afofepgiHiop @spgst s T e L
degene’faﬁ&rﬁ-‘&&fn}ﬂesJf%icﬂhr%pﬁwﬂ)dd@ﬁﬁﬂt osa, geographic atrophy (of

V\'Erbatnés ofstﬁe atf remen ecp 2{;% : g ol ﬁlrtlhépaﬁd)&lgneﬁé mlﬂg.)lg multiple administrations of

recep egen t1on recessi ve
the eff@gw@mo ad oﬁjyeypmyplhﬁy mc]@%g@faﬁl‘lleg @nbg@l@ex}t@p glfué% (1)[fgectmxeé)letween multiple

admml%g&ﬁ %raalteésp&le wedkN@) ﬂl@ﬁ’m&héﬁﬁeﬁﬂﬂlhﬂple a’ﬂfmdnsfrﬂiohsnk itile@st one day; and (iii)
gnent osa.

renent.l.o
the corfq:tj)i,ufdﬁ%q,dmét%eée&l (h@ﬁ%gmrpah o%daq%gats Of (1v the%?rgpoggﬁﬁ &%‘r%}ls?gé to the ‘
mammaGsiey 1 lonrsr tfirther or dsgetive mqutmnts dbeanpfiod compriseiyh igpholify, wherein
the adiin ¥ ftlgx?(q tﬂ%%Brﬁﬂoﬂnd 1& Qm@tﬂéﬁl}psfusptexm@d @ft&rdesmaﬂﬂlé &ﬂ@&n&ﬁ@@&ﬂ&mstered is

are further enb
S M ARG TR T
hohdaji@ﬁ'pﬂwﬂanHzr}@{oledeﬂg further enbodi ments in which (i)

r? ant\xlefqg B%Eﬁé‘%ﬁ&}hﬁ%%é&s memm&ﬁrhgnétcbrﬁmﬁmg Sin@istdrB@ S least one

bet ween nul

addm@dngqm sslegtegt ogyihe graup gensising of nd?ﬁ’écea%\fy“m%%&e Profiyefiony frpnti-
mﬁl@tﬂ'ﬁ@g@ﬂd a bi§ysicidgitally Sdc@itadH aiitdxitidhe a pEyeinTgicallp agertihle[nyneral, a negatively

chargeﬁ_aaﬁcﬁ%ohpé{, & (:arot%fjﬁldhab s&a?lg R ?n%nagﬁlb%ﬁg%‘% qlrrﬁfnﬁ Er%%lal‘%p?o\jéexﬂge inhibitor, 13-

cis-retinpib et (mshthsg derippsiveref Hodsreiinisaridel -4 Tetnglg afidiclpgipe derivatives of 11-

cis-rethbE 5.(9&) -8 RERLiat {isdiddak U@Ratets df heis-diiOAtR] ahdretinylamine derivatives.
tenporarlly suspended or the dose of the conpound

In furthex e diMER i st ered is tenporarily reduced; at the end
of(a)t ke adititigal Agehi igkaninducho of e exfde phéuc@m@m gmiodiments in which the

resugnd... ot mﬁ:‘ncl ox1d@ Exjadlfalflon 15}‘5@1e<gé'defﬂ)mhﬁhl gr(Q@}éonGlﬁﬁlg Mﬁﬁt}(ﬂlfnﬁ Q[‘Hlthme

2 days t ear. In _an the afo

e IR A A L) Ic%%i’ﬂ?ﬁ @F?fgte%@ﬁ?dﬁ -3 F%mme BfShiftea -
I eas thyddéx8- ngﬂmei, gifiahtedlyBinioaigding md@droﬁyﬂmltﬂq@oagglmm

an er‘r%?ataclld’] t%]qu a%% 5nrl1qﬁl %%Emrgettory !lgﬁﬁtl ﬁcllgi)fdg QEbMI&qH %Wlﬁ’dﬁathe anti-

ysi ol ogi cal
acc e frtflaipinatory H&ein‘d%ie&glaﬁ 190’%th‘i)$'f9/‘§’|c6r}sl§'§‘}g€5? ‘P"?‘s’ﬁ?@élgffl%'ﬂjlﬂ%mmatory
m ne rdﬁl% a 1@0}@@@1@& hﬂhfblitM lﬁhﬂi’s@ﬁ, eﬂhﬁﬂizp;bl&l anp h dlycloaxygenase inhibitor;
c aé:} | ﬂ%?n%‘fogfl a%eﬁt 18 %t leaét one é)h?r oggglpr% c%}gc%%! a%hcgﬁcﬂﬁ’ mLQudmg embodiments

el nas czs-retinoic
aCI d ir( Widh tmhwlmﬁlﬂmﬁaweptv@%an@wdmJ%ﬁzlsetqdé{ornﬁléﬁ ggoup eqngfyting of

- CABak&ld V@inﬁn ﬁ%b@c:(rbt%' @b@ﬁz@lﬁ Q Qhd ¥-BfdrokeS,26{6-tdthmethylpiperadine-
C Z s-retin Ol (o

Gor | Vi Bemb et i Wi ol e St e, SrP AU oot
der i ahindiesd witnthé eomphed hayin dd strettesf Fqmyla (h r (i) at least tWO

addi tional agent is an inducer of nitric oxide
production, including enbodiments in which the inducer

of nitric oxide production is selected fromthe group
consisting of citrulline, ornithine, nitrosated
L-arginine, nitrosylated i-arginine, nitrosated

- hydroxy-Z-arginine, nitrosylated Nhydroxy-

|-arg|n|ne nltrosated I-honDarglnlne and nltrosylated

o oy
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(c) the additional agent is at |east one
physi ol ogi cal | y acceptabl e anti oxi dant, including

wenbachoramt s i n whi ch the physi ol ogi cal | y accepCahise00s/020080

antioxidant is selected froemthe group consisting of
Vitamin C, Vitamn E, beta-carotene, Coenzyne Q and

4- hyhyeislyei@|1Pac6epGble attmamtshstlafhmpwladjwﬁethwnmwﬁ havyg the structure
enbogiaBni.spi N which (i) the at |east one

S|oI0|ca1I accept ab)] e, anti oxi dan dm ni st ered )
i oe HEeEHORA et TR BEE ARSI el T BaT PR o ment
or (ivhijh td phy@aisdicallyvopiysle oinegl icslebtyd fareipgradplcensisting of a zine (I)
ant i OXI da S nt§ @Ml bmprisin,
The SFRARRoRD S AN A Sty &ﬁﬁé‘ﬁsﬁgf‘%’%ﬁﬁfbagent prising
i s atdnlidgeing ke sl B ey pl@abxsvloa&s@émcam e apiqyiden

i NGl e hﬂmo@mmsmﬁ beivdlychiaédphospivsipip iy sidl exglboﬁﬁdehty in which the

accept abl e t he gr oup
CONS e§?thﬁl§ clbafgetgphosp%ohp dlS ;5 shoscphglq%lé Hcgm 1) compound,
anfl the sdditioml @gqnt@sl q c)arotpgqf@ mg}qé{mg mbo@méﬂp ﬁ]{i the ¢argtqnpid is selected

Conpfrblﬁ'th@gro%ﬂtﬁé (ﬁ”ﬁdtéﬁgantigeakalﬁﬁnmmm| at | east one
physi ol ogi cal |

l.e ti,0xi dan
D b e s e T Gon e Forga sk o Rk isier fpm e
i ncl geimgnsesoigpdiravenastgin mtlvamtl@hlm\h@atlnﬂﬂg‘matatdelcyrlveﬁaélpgmﬂastaﬁn
phos%ié% hxFlﬂgVaLt&np&%&mtldvg&JhglXmQzﬁfaQIli ﬂul(l(io)staﬁrhﬁorvastatm atorvastatin
addi t1 ona is a carotenoid, includ i ng
enbo &15HEn eed JydRpPprtifhe carotenoid is sel ected from
t B @k adiRiot) AgehiSé dungti-afgioketicaing, iadhaiingeak@iitdnis iy whidy)thettpemnti-
addi t i onal. e | UhleRe, SIRRAHERYeS/1dtdd aptamer,
whi Cﬁ gf()ﬁ nlc 1£]I£hu.fa%\fa ’fx&p@% Ih%l’y]flJRNg %{ﬂl{ ﬂge d\} %yldt pt

Ini1s Se rom roup&on8|s
of r §g@v@glp,apqcp(taqucptptg,é@plb‘qeiaﬁatm§4ﬁfpgg}g opgen , mifepristone, subtenon
prav @fﬁ&n@ﬁlbl&e aEeBhidy, &ﬁﬁaﬂfréaﬂcrysfﬁﬂmaﬁfiuﬁim%ne welonigd, AGBIN0, fluocinolone
fluvastatin, \(;&gpgmt in, lovastatin, dalvastatin,
fiui ATBEH Y Riastatin, atorvastatin calcium and
di (l')y the ediitivpd edentris a didix mﬁ@loarg@mgs'p @hlajtor,ag‘@ﬁtng prbogigents in which the
anti 3ang H&Q%&o@euﬁ&%bﬁbﬂ@&ﬁ%@de@ﬂn&ﬂ@ octhdBBIBdrSteihResyd inGBroglobulin, a

the the antiangi ogenic drug i
Ty p AT P AT A i MV, e g Fpapoponn.
apt awsphoﬁqucateam%ydramemmmlave acet ate,

é‘d?ﬁo% a%‘:f%]’ lfgzptgﬁﬂégz’amwg@ ﬁmtlvesmf fiepy. feﬁficﬁ)(fh%ld) 11-cis-

SU enon triancti nol one acetonide, "intravitreal
crys Teiineic arid Goelndivgderwtivn &f Yechreirig éc1d) Aggagz&ﬁetmmc acid (including
f I uoGkalveds sanetasic aed;; and VEGE-Trap; (i) the

i %lieggc? tlongg 1s a %nr%la%bneggr%(vag@ti@ldd%%l? glﬁﬁ’ﬁﬁ-ﬁaﬁnylamine derivative, a
ot a|1Bgmqunﬁ4rmepS®r1Yaﬁm bl r@rretinylaging fagiypiyejophi-Bi-tegpdamite derivative;

ﬁalﬁleq%%alag@a@ &mﬁ&er&ﬂi) li)ﬂ& |thlBéJeldkanstrﬁhoh ot tna@ymmmmvmg the

L o bt MRS SRR e e
hy dr eRBanalh (), i) sthultfheduslytvath a)d dcilqnmmg(bn dithe mmgo*gld having the structure

13-c W’fﬁo@ﬂlﬁlg Hj Gr (ﬁz‘)“f)&ih ﬂriopﬁlld lsltﬁ)'séa%nfjt@ ke ¥ @hihi¥t@8orYf the compound having the
| S-c -retinoic acid | -ci'sretinoic acid (including

deri \FE‘ECF‘WF?}TI‘“III@ é’%s r et inoic acid), or 9-c -retinoic

aciny thelaB@ticieliapigt Ghe Fric v@bpovieihaOig B sguctiresfiFomiut (Pugic@ministered in the
(k) the %ddltl cfrilla& ent is a retinylamne derlvatlve

i ncl J?Jmerf’ Ah - a s-reti nﬁll am ne derivative,
3m@n>sof¢1@@foqu¢@spe@% e tthop embogdiments ORPTERS ﬁlg}limé‘ﬁ’i“ﬁéx“a“’m"feal

rheopﬂé%gsisvagdmﬁmnaq)r a 9-c?5-retinylanine derivative; (1)

a dﬁ‘aad [ {%Fegllﬁnt{g?eed aF?gci:tsSarg oueﬁgn% ergs {I%I‘IS%'% a%nt Gr éhg ?1

mamthed p frerkpy s(elbc)ted fioimithe esayb g@qlgp@g pf lingjted ﬁéna iepvlepationy phetodmargie therapy,
druseh ﬁﬁmﬁé) Mﬁpﬁ&g@x\éé@ Ol 8 1S Asodibn §ube 8 PHEMOHAH, Brofoh Beam Therapy,

(i11) sinultaneously with the adm ni stration of the
conpound havi ng the structure of Forrmula (1), or (iv)
both prior and subsequent to the adm nistration of the
compound havi ng the
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structure of Formula (1); or (m the additional agent
and t he conpound having the structure of Fornul a
wORkyocawes1adm ni stered in the same pharmaceut i caCT/US2005/020080
conposition. In any of the aforenenti oned aspects are
further enbodi nments conprising adm nistering
RetinaEDeidcRaaat 420 Véabus ShgopSelerSiuskle, Sutinipeulargnngey, Tranppupibary Glfermotherapy,
Photos J?e?n larflege{pg i t&ﬁ%nﬁﬁﬁ@tﬁt a%tl %fﬂ@mfnyr&%l Qgeﬁts mﬂeﬁ@%§ administration

risi m ni ster.ing rlg?; ({; g‘ét rochi
of eye @eclv@e?réau F%%#P%beém@%éﬁf’f &@ﬂ@ﬁ"%*ﬂeﬁbc nip f“’r‘ﬁ’ WY mPRYG Fferochip
implarkafied) Scbi eeﬂlttlheﬂi@y spli adpickheaiietapy, mibozapy genelthers@mnphomseqpionytinal cells
hol e .surgery, macul ar transl ocation surgery,
tmnSpln%loﬂ/b?dmrIPunﬁgf %t on Beam Ther apy, Retinal Detachnent and

Vil s o the aprprmariqed aspqcis e fur figreRbedimans somprising fhe &g CHAFY

photocIigﬁB%UMehb@stéﬁ%Mfmdyedsmynamﬁiabt osyst em | therapy,
roc

nt |
R i L S
mamnBLi¢ kasasnepinosipiiod armventlotmﬂedﬁed exmpeerk brriedistibitcget Formula (1), wherein
eﬁrs‘%@crngbglmd‘;s RRNEE RS Be dBRH an{p@tlirﬁ: m crochi p inplantation,

stemcell therapy, gene repl ac era

g an @YIOF]@F gﬁ)ﬁ}menﬁﬁtﬁfl @%e‘é:&s éﬁt gﬁﬁrgﬁnts chrq}fnsglg {(a) monltoruxgr%ﬁrmatlon of
drusentif a8 &y lofihé Abriueat;, (b)anvdsuchgipgly of lipofascirl in the pye offhe nppgmal by
autoﬂu%ieggegggeﬁg)tﬂlquﬁﬁgg \QS%B%%@ nﬁfleeeyg Wtﬁehﬁﬁnnﬁfrm gdnﬁiﬁ:ﬂﬁgsd visual ﬁeld

e use of "I aserf phot ocoa%iugat ion Lo ren
cxamig g PR R FETEY e MK LMY Ve g e frgminatons o
Hump&feﬂlﬁlﬁlﬁﬁtdl eQdihQ (ie) ﬁﬁ@&ﬁig $heatiteflubtescedve br adsvkpoich sperh of N-retinylidene-
phospléaﬁ nol r}gn 11(1%11|a t]\Pretgn Igphg% tg F}lLrﬁiﬁe?‘ W—r@tﬂ&fdene-N—

a seco avi n
retlnylsxthpapmhdﬂ@hamla@m %Ydao f(/1r9hnylwri\éﬁewy%ﬁ@n?l?@§% @Méiﬂﬁzshdene-
phospha%dﬂétﬁaﬁﬁflﬁﬁg in gh@ ey8ok ﬁitgm&ﬁlﬁﬂr(g c@rﬂf}ﬂﬁﬁ@ﬁdadﬂg@peﬁ@@fﬁbf reidin@ acuity
af orenent i oned aspects er e
18 SR R R 1 ¢ PR T s FE R TE AL Beogrpiic swophy
1wumeye of the manmal; (b) measuring levels of |ipofuscin

|y, t:nl}%f Y gfofgfneﬂtlbl%d %E@@alre Mhe?éﬂb@(ﬁﬂné&@sr L@ﬁlﬁzﬁﬁ{g @éterfnng whether the

nmeasuring visual acui
S L AW A s RS A R
Stargakdd BistaREGTtbs, 2 geibait wnibtivg inoipletnenefatisr H aysopdaied itht &erawesl grapular
field exam nation is a Hunphrey visual field exam (e)

asuring the autofl uorescence or absor ption ectr .
of In7ny-of B Al icemsinrad e trat TayT SRR SR me aﬁffﬁii’anal treatment for
retinaf defdnéilondene- -retinyl - phosphal\/yl enmanol ani ne,

élvlhgg%}lﬂ%p %Lekda?ennsliﬁmé%%téc?ycom}%oo ansQu.m qu % etgﬁlalggin?o%tg %or;npound
having % stgttimy| i denephosphat i dyl et hanol amne in the eye of
the manmal ; (f) conducting a readi ng speed and/ or

read| ng acwty exam nation; (g) megsurif@g scotoma

—

af or enent i oned cts are further enbodl nts
conpri sing dete Qg Whet her the manmal R's a carrier

of e ﬁtﬂ s%{é&t%dﬁf%%ﬂe J)dp%l)rﬁmtﬁl@rof BRaogaceR?; @F £ asE), 0/ -R°, wherein x
a an

has 4
10, I gea it Fé Sole Foar P ﬁf@ el e Lot SLagR . Bl SeRRc Rl bR,
Co)allM, Fﬁcagﬂﬂlfoﬁiaﬂiﬂﬂ@1-@dkdxar-c(@é@é,n@60&ﬁ\lﬁmn(Crpﬁalbsrifymm -G(Phe(C1-Ca)alkyl, -
C(0)- gé %4% d/l) n@(@)) %@Qeﬁﬁ(ﬁalﬁﬁ@ aI{dubGdj %l-ﬁfmc@@ ﬂﬁrRP i% H or a moiety,

di t1onal treatnent for

oo PR - RSP RGP LT B SR presing of O
C7)a11€éQ}‘I}IQ§CJ.)d11@Iﬁﬁ #2y0), r(p; CAdyeiepliah (@fd, e pddalkeny anslaritterofycle; provided that R is
not H W%rqinboﬁ d 5] gn\c/lan a 31n§e g‘otnﬁ Qe gnL’Lfct%fe ﬁ%ﬂ&%@ a%ﬂarﬁm?bexﬁﬁil@%c@ﬁable

con
prodrfeCieRvlvate tmof mp@mﬁlaq@uhcalgf acceptable carrier.
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is 0, 1, 2, or 3; L1 is a single bond or -C(O-; R2is
a noiety selected fromthe group consisting of H,
woQmbjooadikyl , F, (Cr C4)fluoroal kyl, (Cr C4)al ROXNS2005/020080
-C(OMH, -C(O-NH2, -(Cr C43al kylamne, -C(O-(Cr
CG4)al kyl, - C(O-(Cr CA)fiuoroal kyl, -C(O-(Cr
Odrfirthkeyekrodinen; ofalieebharBhc@)ticdl @mpogiabiieeix(y) theoharmRIuficgibjcceptable
carrlerlfs) uat@bl %%%ﬁftl @altlloly (@% EME&%IWa@chtébie&amer comprises

Ct ed S ubs I Ct e
lysophcgpbéwglcbcélﬁes |n§)t1(?g|1yger61f a Eng ﬁwcf"%ﬁa &ﬁc%ﬁta&o[e carrler%er
comprls"&E Hdur, a(fdtehef) Y ehmbtkly | (d) tlﬁe%arﬁ?c)ewdly@mektéqmaﬂammaﬂses corn oil
and a none—lfgr%rﬁgu%x&an? (eg B g?{a!rrgc d;l?LccgﬁtébQ e} ck}nﬁﬁgé%rmgtbyl X is O

or ‘an active netesvollte or.

phosphpsHiailiose s becapih sl S LY et Qb TBRCeRts Ry g pepiable armiet
compngeg] ehR0f alkod Etecﬁcaﬁa@ﬂ e eathligi! sinphcattc@phadhbacatiaailyerccepable carrier

u A t h ah T a rapi
oS, 086 PLAMTBGEN LA RS i

releaseSarintlgiivhe f or opht hal m ¢ adm ni st rat| on; (b) the
PRALARCEbAima: Bf&hnﬁ%%ﬁ@e@tﬁhl@:oﬁﬁfmﬁbﬂspd@@tﬁ@ﬁﬂaﬁﬁﬁeutlcal composition

| ysophosphat i dyl chol.i non o ¥onsisting of an
O e S L
inducef df hirhv@kide pOPriiaes aﬁtl-mﬂmm@rsmta@hmologaﬂw ageeperstiogiflent, 2
phys10£) %Zallg/ Qc%f;}?ﬂ% éﬂ%&? lz{tn!aggf’?\leiy%h%@ ?ﬁ%ﬂl@ilﬁd G Bdrtb3id, £ANBah SftiSangiogenic

non-1 oni c sur ta
AR S R U N
11- czs-ﬂahﬁ@(cf dcﬁt(ﬁMﬁdu@hﬁﬁ\ﬁh\&E ofdy e hahoineid), §a3sbaamlc adid (inctudipgdeyibatives of 9-

czs-retlg(g? 3% dg an£ retin Ya\xarmne dér1v§t[§llls IEF b'min@ﬁg tag 91% Lo4iREE %@ﬁ'@sbi e

P CShprises et hanol , al koxyl ated caster oi
physiomginmiy ajeemtdbls agtipxidanst(Rrie; ad@*@‘)ualtahf‘ét D rRtReE e Aiie %‘@%Pmd“cmn (c) the

addltloﬂaﬁ Q&Q&@M Bti-GRA bk R6ry SRRIE) Befldidibhabagte iRd@hystoklgedly @cceptable mineral;

ation h e
(e) the e%trop% Fge&td%?eiggléély ?éharrgec? h spgol 1 @ghefagcrﬁ 1(111?1 a?e%:f? QEaQ(Qéngld (g) th
additiohal mgeneis a eaviod) theadditionh! ag¢ngis pmmlﬁa&@ew A @&ﬁfﬁéﬁ@fﬂﬂ fgfnt is  matrix

metall%‘f’cﬁc%%ge 1nﬁ:ﬂnﬁyr BP(?) fﬂ@%ﬁ{{nhlfagém i Q f@c@ﬁﬂeﬁﬂoﬁﬁmﬁ urt her

risi ng an effecti Vet amou C m r1s moaulagm serumle el of
ad’élimloihﬁfr?%ﬂwéﬁé‘ﬁ’fhoésé?rérﬁ Bg? feplboﬁ’?ﬂi‘yh e 5 S5 OLAA LY OF FRgn o
retinolaithé Budy 6farmafmal) inbludicg mbpcdmexmwbdmmt(a)dn retlawathy is Juvemle macular

degeneta Q'Jton 1ncﬁglg%%£r8 ]% sefd: ‘? Lthe r@m@;ﬂl{ﬁ Hs%yplgh&é%‘sjre‘i'ate@%ﬁﬂir a@l&&raﬁon, (c)

SINY iC accept abl e g} e o form
the retmg@ﬁqy ps\pgqlefo@quétrc@@d (d@ 2] g%wptp%ﬂs Hat]mgs ;E%?eaftogn e reiglopa y is wet-
age-reﬁ{e@hlhdﬁlar éb@en@ﬂaﬁdn' @lﬁ@l ooty ischi tirgsentagd@ghphnc)atrophy and/or photoreceptor

degen?riltﬁa,lotlggﬁ gléolpa%l?e I oﬁll-s)cui Qai%gi I‘é'tl%al% eﬁere[tlgﬂl noi C) aci d

cvv-re I noic acid
1|1 g grsbodigieitrebihe aferem@thneﬁ espest fhe gpotied fughst sopwEseqfdminjsiqipe to the

mamnial £ fehdd Qlicg aP@telike arubi%sa fn@ttcblﬂﬁﬂuﬁ‘d ta(ilhgithé sthedradi ng
derivatives of 9- CMretinoic acid), and retinylam ne
derivatives. In further enbodi ments, (ay the
addi tional agent s a physiol ogicalilly agceptable
9 d '

antioxidant; (b ' n inducer of

nitric oxidep tion; (c) the addi ti onal agent is

an anti-inflam ly agent; (d) the addit Rbnal agent

is a physiol ogi.cd accept abl 13

TR B o 4 SR SR T ol Y ey LIS B (O ok wherein
is 0, 1( £, br 1; his aslokld ioodarl-C@yeRtis i woiety @éﬂcf@i @m@ihelz%m'{l?gﬁ}msfsh@ °fH (01
c4)au§99'(5'-8 oroélﬂﬁ%l-tﬁau&x§t@(b dH, &(f) Nh e(cadgmylml -CRQROL-C,)alkyl, -

eni ¢ agen ﬁ? &4?%%},, %lg ﬁ?}s )Hao?ﬁmmety,

0
COHG e el At CopF BT Bl
optlorﬁm}ddut)dtlﬁféa Withge ﬁﬁdepeﬁdeﬁﬂyl sSected substitients; seleciadifigm thergrayn otnbieting of (Cz-

C7)aﬂ%@ﬁg§% %7 all’lgmyqeaafgﬁ 72 g&?aﬂ@eg -rdl}gyc gl\%gl f %Q?gtf}lxcgglfz prov1ded that R is

t he body of a mammal, including enbodi nents mhereln
(a) the retinopathy is juvenil e macul ar degenerati on,

i ncluding Stargardt Di sease; (b)"the retinopathy is
dry form age-rel ated macul ar degeneration; (c) the
retinopathy is cone-rod dystrophy; (d) the retinopathy
|s retlnltls plgnentosa (e) the retlnopathy |s

o o o o,
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is 0, 1, 2, or 3; L1 is a single bond or -C(O-; R2is
a noiety selected fromthe group consisting of H (G -
woahwlokydi4 F, (Cr C4)fluoroal kyl, (G -C4)al KoxpCT/US2005/020080
-C(OMH, -C(O-NH2, -(C -C#)alkylamne, -C(O-(Cr
CG4)al kyl, - C(O-(Cr CA)fluoroal kyl, -C(O-(Cr
not H i) Bdtkyis a BAd1E js aatugle b r af £Ctive nisthpalitd ovaypharmpaduti’@llyi agceplable

optionally substituted with 1-3
pmdm‘lgorgcglvggéem%l y selected substituents, selected fromt

g IIIDX?f:)a @@wg?r@oﬂlﬁlgnt,@e(r@md @Yt;l% PWS adr:(u@gerég)a Feﬁf}pﬁ??ddltmnal agent
selecte@frdth the éz@%ﬂ' @Ks)sﬁﬂ@f @@t nktbr,of £ifod ofide) Rytnttion lak afm}dhﬂanmtd)ryazgent a
physmg aa?lrﬁ %:%%/pgabﬁ antg)l),]u%%/nt ql%%ﬁlgﬂ)glcaﬂy accg'gt]a%g n'l_ilxew Qe 9{6@ (ﬂ(largei onsphohpld

an active neta
s carotpihids ek ATy E<aic GO AITE TSPl RIABY ISRy A g efinow acid

(mclud‘id%%&?v@tﬁves dens3 ¥t§-§ehﬁo1¢f éé[d§ hﬁEzs-ﬁﬁMcﬂQﬁ&ludlﬁgmenmehﬁﬂil -cis-retinoic acid),
_czs-rgjg}gl}: fq?dg(ﬁqgllo ' %?ﬁ/a%geg P fz%la 11%)50 oan g}‘ 'ﬁnd retmaiaram% c%nvatwets Fué‘therf

embodéienis idhidanetiofis wheteint @) thxaddidonpl ageht stai mﬁucer&yﬁ nitric oxide production; (b) the
add1t10§ﬁ ta%enﬂ 19%1 o Hlﬁ?&ﬁg t&y Q&ﬁn&) thPad RS a%xl:n@g i edsd ofe ﬁﬁlﬁﬁ@él@m' &ceptable

ySi ol ogi cal | y
anhoxﬁ@@ aPithy éﬁ%}ﬁoeﬂ agegbla at bqqﬁ gm&ysiogﬂ gaﬁlyélc%g?bget rg]ﬁ% iﬂc(e) the addlgonal agent is
a negaﬁxte@rtchdﬂged @libsp?iﬁﬁpld aﬂ)lglb edgiianal agehit iy, caratenrad; (g) ¥he additional agent is a statin; (h)

L Ot &l @ffidpbteinase inhibi
the ad{{t?orrfa@la%ea 'hg der ?%%%?l vesép )ftgﬂaﬁ?%%mﬁé?ﬁqﬁgﬁ%g}ed) profeinase o or

(j) the 3dHitioyel ﬁ@@tllwér%s refpid 2qid- ncl udi ng deri vatives of
lig £ ZSihek @fﬁﬂoﬁiﬁie& obGib ﬁbrcm&lﬁ@ﬂe& aspt, thB @ethociot tekatfrig Cdtitighathyg further

derivatjv noi.c aci g ein
comprldeérn?o\qgft}n% ggltlnnr_ru?ltoﬁ }/htIa ng eras n an (5 eS 0 I ﬁn@%ﬂlgléﬂlgﬁdx%y g@gﬁnﬂe%ts whe:
(a) thewdvigor@ihpis jyverile aaileg dqulterampainclacglgrﬁtargagit Riseapq; () the petipgpathy is dry form

age-reﬁ{e& ﬁlhcc&lap&%%éjwraﬂfnoe}&ﬁé ﬂetgﬂpaﬂ{ybs) cohd}8d @ﬁﬁjdphj' e ale r@ﬂ@ﬁihy {s Setinitis
an ant]-inf a d| t

t he
plgmePtgsaa(F) Weégglf)paglﬁés vmt]{f)grfl & 6 zi1t alcwg)ar éle%ege& 101%jI fg e retmopgtgy 1§ or presents
geographit ht@shychadrbr, phtokpceptadegaethttonom &) tha cptimppathisis ahpolﬁéasbésmetmal
degeng'g%g I Iglygglﬁﬁ'%ler e)ﬁb&i?rﬁenp th@ Metﬁomﬁ@f @&n rideEdnfidkeeri iitte In@Rhabbl at least

'S a negatlive %@d phOSphO|IpId (f) the
once aaeféqctﬂie@wawnt ofg ?ﬁcqr@mald&%\vlnts 518 (g) the additional

agent is a statin; (h) the additional agent is an
anti - angi ogeni ¢ drag, (i)|the _addl [ ? agent is a

addi ti onal agen S Nof ¢ 3 |d.xln a further
enbodi nent of af or enenti oned aspect, ﬂhe met hod

for treating a aQpat hy further conpri

Moghetedt, Hbg;ellecﬁdalﬁtol’iﬂ the-gicb bondibting GANRZS @ $SECER aR‘es {GHRAR LER e wherein x
is 0, 1r{e{n]' ga(%% Fhil ebon &PPQRZG !T;O 19(9%%[& Sl m&g%rgug(cgﬁsw%f H, (C;-

I'e nmacu e
C4)aﬂwhbl(qd¢4bfgl0@@lbsﬂg§r@¢)aﬂws QWO (EP)- He-(¢ (EeE )RRy C(Q-(Cr-Coalkyl, -

C(0)- &Hl 364)‘}19&591(29 Q:-(b)e c@t:gahqmﬁw #k @t@gm&m@kmmm REip Htoh@moiety,

opnorialg.y sIulésfnumi t;v%/ }§ g?né?{@ﬁ]f%@ gelez%g fub%ﬁ%)(t}g esé c)tedtfrh & t}{eeg{‘ouf;] 9&%@&&’ of (Co-
Cy)alkesill, (€T pulkagd arvé (Gt@ R ydatiul @ks- Cdggbmgqnalt qné A hete(rpdyclf,mé)wded that R is

not H (Nﬁénl JIRRA! Wi 1 Bis @ Eindd 538 0L & agﬁlQ S RHe Cor RbKaBRANtSNG bdéptable
ot or écept or degenerati on; (g) the retinopathy is
PTOdI%OFF%VGFl%{?P% based retinal degener ation. In yet a

f Ui stEs fu@rbathodimsidt, thet teghot B the dorfipnisds hdwinigiering pi lepstone additional agent
selecteadq{n mntt; S%t)?eurllo Iccl;]rgmttlng o% qun(ﬂ@emﬁ%ua&lde Sﬁmctlé}p&ean%ﬂ%ﬁiﬁ&y hééﬁt a

conpound navil ntg t he struct ure.
physmm@qa]éy agceRtpblp antigrddagt, m_hyflglogx@lrl.]wccqg ablnglerab\Hée]gg}VﬁIy %hafggd @osphohmd
a carogenma a st@fin, 3&1 anh—lnghc%erﬁc &g gharibaadlopbteinis¢ @hibitorRB-cisget@moic acid

(mclug %n%}l'ves 0 “cesddgtfmé%;p‘fl&)gglr%; tﬁn@ c%&?@cﬁl@ng% 19 ’c1v)4:)25| );),f lqys-retmmc acid),

9- czs—re@(o@)a@él(mch@ér@)deera{l‘@s of Hc(s; Iet@mﬂ}%ﬂ),l@yql wpylamane derpployps. (Festher
C4)al kyl, - C(0)-(Cr CA)fluoroal kyl, -C(O-(Cr
) al kyl am' ne, and -C(O-(Cr C4)al koxy; and R3 is H
or a noiety, optionally substituted with 1-3
i ndependent |y sel ected substituents, selected fromthe
group conS| sti ng O‘(CZ C7) al kenyl (C2 C7) aI kynyl

N—\ o
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physi ol ogi cal | y acceptabl e anti oxi dant, a
physi ol ogi cally acceptable mneral, a negatively
woheasegwuiphosphol i pid, a carotenoid, a statin, PamUS2005/020080
anti-angi ogeni ¢ drug, a matmi x mnetal | opr ot ei nase
inhibitor, 13-mretinoic acid (including derivatives
embodmfentiﬁelﬁde-rﬂeélbdswﬂlblemda)l th) addifidhalomgent e e mdricer ofifrig oxide production; (b) the

addmoéz{l E%{ltlfsda!nre].% Hﬁ!nlm\{a?cwf &, (thhe]ahdlﬁdng'l b &t i QI:QéaQt oﬁ&ﬂh@mlogmally acceptable

tinoic acid InClJIn errvati
ot 0 3 P PR ASS  TREDPREETY PR DT pconl st
a nega@@&kﬁ@é’e&ﬂ%@ﬂblm (f;Sthé auditioielBagere tsh oatstemivie (g ihp additiadal e is a statin; (h)

the addgtlona& u%e{l n& an axalt?%rbglog%lﬁz dql)%légcﬁ ong gJﬂ{ & b {ngth ?ﬁlatglﬁ)protemase inhibitor; or

tional agént Is an
(j) the @iditipnal mntssﬁﬁ-msmmw@nt (c) the additional agent is
aty zln@lﬁ&tasp@d’ﬂ Gre HBth&is @r Q@ﬁ@eﬁ@paﬂ@&@rﬁﬁrﬁhk ednaifittéry tochammiimal an agent

he. addi t < iuvenile
sty S B TeAP §F SrmRneabp BT BR do reipgpaty yen
maculad gegerteration, aclmh%qrgpgit gblsgahg (hj thd egﬁmgtbwé ﬂziyéqr@ age(-qel)ate@ W@;ular
degene?a‘?igﬂ w) fe ?elnncﬁgcﬁﬂg cdnSr R d‘}%ﬁ{ye(ﬁﬂhéjremﬁﬁb)chytlmmﬂﬁ@ighieﬂ&w (e) the

|sasta|n |on

retmopétgy js Wﬁ‘hf@]inb@é Fi aée maﬂséfﬂ d?gleljerapﬂje ?i]iePIfOBﬁ%’qs or é)resetnts geographlc atrophy
and/or FRdtdréc¥ptireégahdr-apn; ot @) thas@nopatiyiity lipofuscingrased jrofinal ﬁ@eneratlon In yeta

ﬁlrtheraegng&ﬁrt‘e%p &l m@ﬂg e?coilnﬁns%w&dﬁﬁﬁslte%gé & 1R Gafhmall A1 ANH OB etective

are net for treating retinopathy conprising
amouna‘zfmflrﬁf%ol“@?‘%nﬁbavt“éﬂﬁs‘ﬁﬁﬁ‘fl‘*al an agent that inpairs the
ni ght vision of the manmal, including enbodi nents
wherein (a) the retinopathy is juvenil &) macul ar
degeneration, i [ sease; (b) the
retinopathy i OrYragesrel ared Yecul Y

degener ati on; he retinopathy is conel{ od
dystrophy; (d) e~xetinopathy is retini tRs
p ivﬂl@i@iﬁtXQ ﬁ:@elec(eﬁ hoﬁllﬂe gfolp tonagiag SNRE0, RECHH20R '3 (CHR?),-L'-R®, wherein x
rel.ate ener a aFfYc,-
is 0, l,lalgor 8 fl 6 séné}#g doé ??ge‘jﬁ is ammgty & cte&éo)a}}tkyﬁo g{;ﬂgfsg%e t%)l(gl
Cy)alkglel) éGreCa iluproaikyl, (6@1-((4@)1(01%1&(@)@61 rﬁgﬁw (PsCag Ylamme -C(OHCr-Ca)alkyl, -

C(0)- C‘l-ﬁgflﬁb%ﬂ(g)l Q@Q@l—czﬁiﬂtyﬂhﬁhne%. eNeY-@kCohikoxl; rmykft is H or a moiety,

nb -
°P“°n§H’rfPlﬁPt§tF‘gW&hlg§ i epflﬁl‘@lﬂﬁﬁeﬁ%gr%{i Sugglqeréas qec%% %e an e? $cons}sun%°f(cz
C;)alkenyh (ByC ey, byl §4-Coloyrpelyid Chavdyalgalkend, and p besarqgyde; provided that R is
| S PUREt8R; b Wil DRct oD Rr £ OHRASasduliAGy Rbeptabl
notH%b%nggan&ff i 11%‘1& C%HR?EI X-Tt R3, rv\ﬂ‘gr hacuti }I/S ecl))’a e
prodrug or plvatgfhergof. | 1 j 5 g SI ngl e bond or -C(O)-; R is a
Mah aﬂl}é forkegibedmént, @antcthed frioupnposs acsrtlmﬂfgmg) fit 14alst ofiegidditional agent

selecte%go %dup ﬁéﬁ)nfd %95%&[3& 3%19;1105%2;1%]1( K])ﬁﬁ(rﬁ(fmatory agent, a

physuﬂpg)cal[yl@yqeptable @(1@)@(&@ th@c)gf.qa d:(;@gt]alﬂ?vnnerald Wau(l%y ?%arged phospholipid,
a carofefbid@ b ki¥inodh aﬁﬁ‘—angfb@ducdﬁ{gg) mitEx metmé])raﬂelkﬁé( Hihibiand 3 :&3-rétoit-hcid

(mclu? ?ﬁfgﬁgﬂ&e@ ﬁ%l ]|3>fzs—re Lo n?cuh Y3 gspr 1% Lcilcuf @‘m ?cé%%/agées f 101 nc;zs-rﬁtxenmc acid),
9- czs—lgm@upmd Omrdida deriyatybs of Q}Zzs-r@ipl()lgqlckiéﬁw rem{y@gnn@xﬁsrgpt}yﬁsn ﬁmher
embo(%ﬁlt 5] 1n&u@§m%()d§ %ﬁéré?l@ I(zb)ﬂe additfeRa Qg@ltqéleﬁl' qu@J:ek Siithc ox@ld groaucnon (b) the

erocy cl e, rovi
addltl%ldaginj_m Ia%ang @ﬁmt@rya%eﬁa (3%]? F%Woga@ Tgeglt és aﬁg%sé%ng Ipﬁ}ismfg)glczﬁly acceptable
antioxiladt] (@pBEeAdtiiiaal dgynt Bedeptaabplysigpgaliygcaptabls pingal () the additional agent is
anega;uve%{ %Qlfged lh{)r]rs'BI’?qth 1dJ (f) Th awlﬁdﬁﬁﬁge%{@&)&k&@&h i )ttﬁkeadMnlé]ngent is a statin; (h)

m ni st erj.ng | eas ) bi
the adgjeriat dsephiglen ageamwgg@r fuE &Y the Fd&m"?"h%‘%e’aﬁscf‘dﬁtfe‘d?%ﬁl Ppgs g pbibitor; or
)] the&@dlﬂldﬂﬁildg?@f is Of-cifetifoicaci@xi de production, an l?e|

a [ tc o iBylidene-N-
nI{nIa%o)t(lieaaa%etc are ap% rﬁqacegn n1 0 @tﬁ%Pﬁé? gzl(): Qeg{x tll.tee% rﬁﬁﬁﬁmfﬁ tigylidene-IV-

Stof m ner al
retinylvthgrmiaiming) Jyfre@waﬁqyeahow@@p;h@mo}gmew ddayéra%fﬁté%#eaew éeﬁnyl-
statin, an anti-angi ogenic drug, a matrix
netalloproteinase inhibitor, 13-c -retinoic acid
(including derivatives of 13-c -retinoic acid),
11-cwretinoic acid (including derivatives of
11 Cm4ret|n0|c aC|d) 9 czS -ret|n0|c aC|d (|nclud|ng

o Y ~ o
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(j) the additional agent is 13-cwretinoic acid. In
anot her aspect are pharmaceutical conpositions for (a)
woedsmiorgy4t he formation of -retinylidene- - PCT/US2005/020080
retinyl et hanol am ne, 11
7V-retinylidene-phosphati dyl et hanol am ne, di hydro-
phosphatidgletiytlolachen, G\LreHIfyhddnﬂMr@ﬂnﬁ$p¢¥altanWﬂEllmm dibpidppely-retinylidene-N-

retmyl—eﬁleﬁ-to%%le &%ﬁrlt}{lyﬁ&:eké Méphﬁlﬁﬁ&%@lﬁrhﬁy hﬁ&'&%@ b ﬁﬁ?ﬁﬁﬁ; (b) reducing the

6ty -retin ene- g‘g 'et ano 6f 1,(d)
formatiggef ligpfuscmitanfys 9 aéﬁ’@mﬁh%%fﬁ%ﬁwﬁs FHigh nﬁléan DSt
prevenﬁié@ha&flar aegam’aﬁ&i in alﬁ &}r): of :afknGial) () td‘d@:ufgdtelfa‘tnam ofdll-trans-retinal in an eye

mzfrm%ﬁgy gﬁsru tln% {1]18 ?"lls,luée <|3 1%1 a%l 'XPJ%% (aﬁ%%r%% ?%?ebtﬂ% ah a@ of a mamimal

- from light,@omprising gn qffgetive mougt@é e ieat a@q cgmPquad ]gﬁmé% stBLFtung ﬁ%ﬂ’i‘ﬁﬂ? (D anda

pham{cg]}mﬂ?g&gﬁtdggcm@ formation of all-trans-retinal in an
?gm%quncg 1{1@%1 but %xynged ?0 tﬁl sé lllagg% El ?truvtm% %%orrgéllg {))?thlatrﬁn@[l]se in ()

reducmmfmnatﬁm@ﬁmngmdened\bntpme@m@mm J\éﬁfl@gﬂﬁin?réhoaﬁ%f&ﬂbﬂethwlmm
dﬂlydr@ﬁl—rétﬁﬁﬁlgne%ﬁtn%@m%m llatﬁéﬂoﬁﬂmE b\ereﬁﬂy[l&éﬁ@ -Nr&n@f Fornul a

a_ pharmaceut i ? }G cce, a?l e ca(ri/rﬁf bnviid
phospie iSRS ORaa R e A B BT ng
phosplfailit@leﬂlhﬂoﬂhﬁﬁnﬂr i aroacye b nimlﬂnal (b) Jeducinig gite fdrinpfipn gBlwofuprin(ipyn eye of a
mammalr Q#ﬁ%cllulg%%IhE %gﬂr&td}ugé’ﬁ HQIn eyé‘ &b Inﬂ)ﬁlnhld@mevenUng macular degeneration in

an ey P st 0 e TSR Wy SRR 2 0 TRPRgh gadlr (O protcting
an eye of aexhdnﬂayah fr6lengr, have ﬁﬁéalsﬂbw offit dslpivik pahydrigs e wbiligyrtedisrant the visual

I i de [ h i | entable
cycle nd*:hﬁ yy& 0 a 1?'\1}nr1'§ the alénf gy é %u£ rteg'rQQlQ%l ?%luﬁlﬁggﬂq nﬁmngleacc p’a })1

et ene- - anol am ne1
bioavallfbilityelp |thq piei o@em@pm@@pﬁ@r abdw @Fﬂl&%@ﬂyamlﬁ%and RIFCRIFP T E e o the eye
of 2 mAndEmal (b) redu0| ng the formation of lipofuscin in

33&%@%&%&&2 P]er <=ect :8? mgtgc?‘?ggﬁrrg:# Cc%n?g) tfor}lglaét{;)rg E)]{Toar Elm(?lﬁ%%g pread of
geogradlﬁgmalrﬂha‘i/mhotorecaptm@ygn@#uoanmnrra)If a méler)lal p@epg]elpg]zghwrpﬁ@nng to the

mammfapaq }%?sti &n@@an%lsze(ﬁlfé antofuR 3B fﬁr@cﬁ:brﬂ;%lmd H&v@h@éﬁﬁct&@ ofF ofﬂﬂﬂﬂ'@' In further or
protecting an

sy WAL b oc[scrl]tl z? et selected
altemaﬁmbaémf%mﬂwés fghet ey e BRI G R Q%‘aé} Tp &R

from tid{rdub Ec)hsfétﬁg df Mnndpder sfheriokixsle plodicial @ antiinfliremasgrp agofit, aphysiologically
accept%[ﬁe arrg xidaltxt a ph?s%l& llcgry% a%&pt%rﬁﬁerée &ga%'véﬂl &ax%éﬂ:ﬁ%slphohpld a carotenoid, a

ness’ bl e”bi oavai_l abi
statin, tam@u@y@ogemc @um FAEK metalmfofeﬁléseé‘lé‘fblﬂi’rt {P-disgretingigedd S?ﬂYLVmg derivatives
of 13-did- m&dtcﬁﬁﬁl @ﬁféﬁ@tc&ﬁh @ndld'dfng tatvhtves df 01-tihetimjeacidy, 9-ais-retinoic acid
) nma er ar f S re nethods for
(mdu‘i}%fﬁ’&‘faﬁ‘éﬂs PWéC’SFIStP e S5 tﬂn ll%rﬁg Itg?‘%hveélt he s gr ead of
g o Gribg i atterattivoghbp dizr Qflanymié@ efoae@elmomd myBgEAuPHiE BA
admnﬂsﬁ]atl@ﬁ]ofecl)égm Eoa ROBE tru GREBH HofohuM 1) Ak Hhefto &st fEHe @ mbriirig Aasuring the
manmal  at 1 east o‘#ce an effective anount of a first
Ieadm&ﬂ’ﬁﬁ’(fﬂ?(ﬂ”??ﬁ\?ﬁ PR HE PPt ure of Formula (1). | n
f U futer onditembtive ermiatlimess erigod e fetesierionedppethdsdeyolviyg thher
E{I}glli l)fsal @1% OQMa()lhgc‘ttnggulu&&e @FOW () a@?ﬁ‘eﬂﬁ@s@ﬂﬂe@%ﬁbmsﬁ@ @Rbsuring the
ected tromthe gr oup_consi Sil ng of an inducer of
numqudr‘qrélzedafuﬂﬁécomw ‘tfiyﬁ)?if“eé’ﬁmﬁfﬁ i -inflammatory agent, a
p i firt@ér @gAle@kilvy cradapitakiagy erieiafxncaiohed ngethods involving the

djmngE%/’{%h gtga cglig%}go%ln 1¥av %&19 Q&a@e Gt Im ot 0@ re r@etﬂ%&&ﬁftﬁe}/ &)Ln}gnsmg measuring the

car ot a statin,
size argifpr nmlehngf &g emgrélplm q}rgphyéeswmm b eyeof e PEEPt ei n as e

| NRiRRINEQF alterhdive EfibdiRichtNeliaby e dfo(dnféﬁﬂouéﬂll nitthodidfiviolvak e e s

sy o Rt e g e o F R R Aot Alef oo reducig
esterif@ationrof tamingy i tteeyechf (he metmdi ng deri vati ves of
9-cz,s-retinoic acid), and retinylam ne derivatives.
In further or alternative enbodi nents of any of the
af orenenti oned nethods involving the adm nistration of
a conpound having the structure of Fornmula (I) are
nmet hods further conprising neasuring the readi ng speed
and/ or reading acuity of the mammal. In further or
alternatlve enbodlnents of any of the aforenentloned

L,

o, .
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adm ni stration of a conmpound having the structure of
Formula (1) are nethods further conprising neasuring
woheoemiozaa4 and/ or nunber of the geographi c atr opOy/us2005/020080
lesions in the eye of the mammal. In further or
alternative enbodi nents of any of the aforenentioned
netfiroesr bivwotinciembpdinrets athny of tetafceniepipned mehodbifndiinedhe

adminis Jn%ga Joth@mﬁlﬁ Lk e @trlfe{ure ek bR (1f 4rd méﬁcﬁs ﬁmﬁe? @dSprising ising lowering
rther conmp r|S|n reducin e . est Iorlgmglf
the autqﬂu?raslcﬁnﬁe gf\hp?fuspﬁélt t11)6]fp1$1ﬁ t eﬁfghsﬂqur e¥ { énra e
alntferehied hl‘ibﬁla&\fmmﬁcbdi‘tmﬂfs of f ﬁwfcmémqnmechmmoémmlvmi@d
adminis %Ettmfr]l% a§ %ohlggu%lfi X&Vﬂ% tﬁel'slguc rgffj(&n% L1k 65 alrpﬁletﬁ)crds ﬁlrtﬁé? Wﬂﬁg reducing the

havl ng ructure of Fornu 1)

concenfration vf@rsul@mﬁepﬁot SETETE ] %ﬁxs@fﬁfeﬂ@ frpm éRéE P’cﬂ“i %?fé‘%e&éaﬁ‘&@l In
further Of altbin 30§ 886 Hithents) the B@vHsBnRBhal Bicly pRRin iepletthbidnuthe gropptchraisting of
urther or alternative

acmm%%%Bﬂeﬁéﬁf?n%?“’Mﬂad?w%ﬁ% "%3f or ement i oned met hods
. mﬁcﬂuﬂlewgpepthee e sty Bncopfenizptientfg SLANERIHERA Ryl C¥rle protein

dOWHSt?GEIEl %&%@T(ﬂ{ an! 695 did L‘rﬁmfnlil)coﬁﬂ’rﬁm@ﬁﬁrﬁxﬁﬂﬁmé toltheli@¥inmal at least once an
nmpr I SIn gr educi

n r at | 0]
effectnfe GFIOIglt i Iagiﬂséfon@?@fl Eg’ﬂﬂg g}:te éﬁnﬁ ula g?n Ifl %ugﬁ]er Eﬁi%rtng‘ﬁg Sﬁbodlments
the dov@iteeamfvistidh eyclegrona is selepted frmi lhcegrowrcoxaismroﬁ atharegone protein, an isomerase,

=mdafﬂﬁ%%g nts, the downstream visual cycle protein is
f'&d from t he rou consi sting of a Ch ero

Pt T oSBT s R S PP SRR T e of a sl
compribitlf 4dRisteRiSHPR Ce ndmtalEliodse Meffeatieduommgf 4 firg compound having the

ent.r %lon of a substrate for a visual cycle
Sthtureo{tlfeln g wnstream from LRAT in an eye

| :
c dmqpptheriagpget arg methpdsife Fl’}oﬁléatlp@ﬂlf Maviryei el ulaa]ﬁehp@%egmﬁglélg Protein
(CRAIHD) efulpBGitd ¥RaEADOIALEY wifh chihioSilds B4ig s Rthchiesif Agmilh€). In a further

embodgx%vrﬁtggis %;JPEI}%P@I F%gy C ntacts( J(‘e)llular I{E:tmalﬂ{efgmg Bind F%ﬂhtrelﬁ it Qhﬁt}fe@ embodiment,

ownstream vi su proteln IS
such néilaion exdur§ ingiv e afjeroatipe edadngtiswg H@flulﬁloé Prspe gt Ina further

embod! eg{ SleDmo ARibSREE! R &S eye%ﬂgmﬁmﬁ’a@ hiy d @ aRAS&limdnt) su@h modulation

prov1d@s§]eeéqgg{tlp g%?t%g%a rgz{;mervll atg{l}.g %130 t? ggage or ntdltcllgn Ina further embodiment,

such mbtmmfon Briphugesat ntherivist dleviaig at least dne smtmwlssoa@ted @ﬁ@@p ophifelmic disease or
condltlo? in? él%ag'l?r}ea g.lffu%ﬂg? miiterﬁ);tlv@en(bbau%gnt§ﬁlm%ﬁ@r aﬁlﬁh&gs del3@ed from the

. _I'n anot her aS@g B—]I% It .
sroup prop oS! BRSO P @ i Qb B eiipPa f or alterative
embodB8dntsNad diiﬁlbf)(ﬂ& is Bihpdtoxyphefl@tirainite; (o@R:&st‘B)ltegm Aphairgicewgjcally acceptable
prodruégrn .%ggf hflgofcﬁffgﬁ%ler or aﬁefrnaﬁ\%%g ‘T’lts fi‘evéo ?ou'ﬁﬁ]ﬁ 4%e[h9%h%ﬁretmanude

rther t he conpound
or a mefptobietdr y pleorrcatically Getriahle aw%ersﬁmt@%ﬁvée Bi ndi ng

Prip Lrﬁ){h@r asﬂe@t aft theold Y8 inBredR0 eioAiilihg the &bﬁhty@dkﬂaﬂiyblé)ﬁtotems that are not

duectlﬁﬁlaﬂ{lazeid: z Hl\é I&%&mxgls ?fﬁ:n W“{la (g %Elé ev Qg# su el% ’as&)%cl‘l.J (EIQ: compounds of
Formtﬁdﬂ) hhréﬁlﬂmbcaltlaltemne ofdisyisgal pytpletph:)@;en@yly bgﬂmatormrotelq % bébmdmg to the

hgand Eg rotgmgﬂemtbmdﬁgﬁk& Hmﬁ’dﬁh@f Blﬂﬂlg%?é{daﬂﬁrﬁimg, or a combination
erapeutic henefit to

thereoa %@%@ygpgwmnt@ 93 tolrtﬁlu% tlrelfPIECﬁtgliatIOélr?g%la FXﬁECQetq reac?ﬁon ﬁroduct of the
that vmamyblapﬂo@m it esnbodimet, tievisha eycliptoein tht isdirgstly ma@@ted by the
compoougc% é)?%( {}Lgiﬁgf’l lﬁg ?lgﬂly}neﬂlfbdﬁﬂknpﬂg hiha %dﬁa@n%@ﬁ‘é@l‘ 831a compound

her or alternat JV
ofForenbﬂdreﬁ@mtbe copdqmiragionsab Ak @angretinyd ATt | I f upther grgpodieRtFeduetigyin the

concehth8orHt 91!1pa;ﬁ@éiﬁﬂ%itérﬂ@d@f:ﬂy&ndﬁﬂ@tbﬂ {Rd actikétg ef@mvadiieamnyisual cycle proteins by
loweng? &g lf;c}%rg? d%ilén %altesz%or 51 d?\%llg@eam)(dquI er lﬁ{oﬁeﬁg I tnQfirther embodiments,

such %wimhnowspphmymtpmmmﬁda E§°mQ§4SCSa°hﬁ@E°&bHP‘FP% and jehygdrogenases.
pharmaceutically acceptabl e prodrug or solvate
thereof. In further or alternative enbodi nents, the
conmpound i s 4-net hoxyphenyketi nam de; or a netabolite,
or a pharmaceutically acceptabl e-prodrug or solvate
thereof. In another aspect are nmethods for indirectly
nodul ating the activity of visual cycle proteins that
ar e not directly nDduIated by the conpounds of For mul a

o Y T
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t hereof, including hydrogen bonding) so as to reduce

the concentration of the expected reaction product of
woOheostdoadi4vi sual cycle protein. In a further PCT/US2005/020080

enbodi nment, the visual cycl®® protein that is directly

nodul ated by the conmpounds of Formula (1) is LRAT. In

a Otertobiests, Entbedkinfiedventaged e thd imetheds aprbdmbeitiogsriesgfibell RAGn fyill become

appar@nt OO WN6kwiad de%g&mc toh )1t ShEASEERdetsRBd, ca&péeanmtateldame@ flescription
-fraras-retjny ¥ In a further enb

and ﬂF é'QfE}gf ?XGIHPIFSHW][HﬁéHdtC&,% é{ﬁ:{:l %Trybaﬂlmﬁtfts , & Fgmenﬁmvgty pt 1ﬁ§Fanon only, since
variowg $lia@ges arndmabidifiegiohsywithinahel spitiemd fch ofidt invértiyn wifl bebomngipares f those
skﬂle&’fn?ﬁé% frg%%sede{gﬁeqtdgi%}opy | ower i ng t he concentration of

trates for suc wnstream vi sual cycl e proteins.
| nAlf1 wfereneeP citsAbouHn. inchifise Pt IPaiGRs pRSiPatiensndng pelieafionsyeq hereby
mcorﬁbfaaﬁeyﬁ&rdnmhmeieent@@ner ases chaper one proteins, and
dehydr ogenases. O #ﬁ’r dvant ages
of the methods an nposItrons escr| erein wll
beldofe a*dpﬁ]aﬂrtreiwarforlﬂmeﬁhehaﬁedlq aplyapefdestoaitleektracts of serum. The serum

was oBBiS& foRt rhi@ hdmintstefh Qith ama@m@r@ 19O, mdNQWEM @K drodyPhyl)retinamide

el dfs B Sies A ESE L AP P oo mencs, are given by
WaBiGoZa illstrates bevdet Paprenaations, of all-nae retiual (aRA) elvdiPies 2 mdion of time in

mcegﬁmlgétlﬁjg&lblgmo bfiPlprt he spirit and scope of the
i nvention w | ecorrea parent to those skilled in the

ar ¥LOt FogHstratss sergra fomn%w’&@% 736 relipe! andHPR i pise fofjondag 14-day
treatn@httvé DIVESOR | Ming/ kg TCHR 0k 20Gngfka HERY s8¢ FIGatlefrtan apipled o bor@nisq version of
this ﬁgﬂg publications, are hereby incorporated by reference
ntheir entirety. BRI EF DESCRI PTI ON OF THE FI GURES
F1 1S; 3ajilipstrates p poniielibinging assayriprdipdnterantien kegvepyginel qngretinol-binding
proteid AAthy# S0 bQﬁuoa&&h&rquénemﬁge extracts of serum The serum

Waﬁkslg Q) 11?1}595?1? Gfbm #p%a{ysagfzor?ﬁ rrag)g(o s tgv%/ Wlsz t allen% agnuog‘réu%vs tein in the
preset(CFD@RRt(? {Mpas ngegsured bk fuordpRoce Ape@hinge) f or 14 days. FI G
2ap1G] 4k @8 RGUlrMPR 6L RSB Rl AR Sis ﬁlfabe'&b hﬁli rﬁlﬁaﬁ@nuce

retingl_(at ) ..a R fuctlo in mce

£ bR Lt HER on 2 G iaee Ahg o ke

i | FIOs] itlestratss theeaffacnoCidRRCdosrze et LRIy TSacidfity & the REEaw®g #ngt vifr@biochemical
and HPRin mce follow ng 14-day treatnment wth DVSO,

10 (1; HPR, or 20 rrg\ HPR, see FIG 11 for an

u pﬂgt %"d uirreps &6 LS E A SR 9B LT E TG YL e EIO?YP‘&?ﬂSé‘Sln%'-ﬁn(’E vitgbiochemical
assayl | | ustrates a control b| nd| ng assay for the

I nltJI%r 6% ﬁus@z{‘t]es l?h% }?Ec‘:?(gk I-%’%to:prf Cis 1%919)1 i tﬂe? S 1L 1}% - bd'.gcheélgcal assay.

r ot el [ uorescenc quenc
i | FIGsQCrﬂéusté%es ébe Ieffastiof ﬁERag glhyyarp gpfingl hfémfltm B¥ingen F’UWO biochemical assay.

b eimeraﬂnus&@tt:s tﬁBlhtet@(ﬁidn b1@3einNR Redtaaehy OB iR FRd t6in (ORALBE) with various

lizand?" senceﬁ ﬂ % l\‘% as neasured by fluorescence

igancy FRARHTHGY ﬁrﬁcen TRt rat es the effect of HPR on
A2PE. Hivsdyiterstharintiradtion off GRAABE avith ragiots hgardarstmensursé by fige@clusion

cmonﬂtagﬂa%ﬂyuﬁw@vgﬁ,le tréphbtGidiry Of HPR on A2E bi osynt hesi s

ca4 nul mce. FIG | lustrates the

ef Flgct pratpispe bdftslglggﬁiv Sinetemihel >lieefraf“§ﬂ (PR ﬁ%feﬁrstb%ﬁé‘}gr?@mm
(RBPpA niegsured by fnobscochguehdhin. assay. FIG 6a illustrates the

1 f18to il e Marlon b ARAS iRl lo WP AP RlnchbRIY PR Sion

sing an In vit [ oc em cal "assay. 6b

Chfon}a?" it Y Visibls secrpbetoftyHPR on 11 - CI s r eti nol

bi n_syntlm@ﬁat@ tHeShalis afketufh ratinblfa®a fhdich e Tngtihidé@sa@ytratibd. G

6CFIF! JZL{]? &ges%%orreﬂgo lgt ?e?a‘ﬁn of];nre %e nce%lratlo {oqg]d%cuogstl Q‘;%IOI A2PE-H,

utiTiza us I'n Vi t‘rrﬁ ‘hem ca assay i
andA?EinIAB@ét’mdltI@%antmel nt eracti on of Cel | ul ar

Ret i nal dehyde Bi nding Protein (CRALBP) with various

| i gands as neasured by fluorescence quenchi ng.

assay.
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FIG 8 illustrates the interaction of CRALBP wth
various |igands as neasured by size exclusion
wohommatagr aphy and UV/ Vi si bl e spect r ophot onret pyT/USREB85/020080
9 illustrates the binding of
- 4- (met hoxyphenyl )retinam de (MPR) to retinol bindi n(g
PIFDE. @ MlugtRBR)A) tis qurecking ECRAJyBPfrraior Swresarece wifh éhelhiehggl (11 cRAL),

and (BE%Qque&cgmg bt S BB foteid fﬂl@remylzvﬁﬂ feﬁl@hn@fs TTR binding to
as nmeasured by size _excl SBE‘E’@@ %ﬁr{%ﬁ)ogr aphy
afif- Ubristatetn BecE preeric DG freers)de ustrates
t reG.an alhgtﬁieSth@ﬂuoﬁe@crehm‘]qﬁeﬁﬂmtg@f apaglRALBB AT flugtionpdf the concentration of

cither 1&1@ {1£Ig§nd%oncent rati on FIG 12 illustrates a
rrelation plot relati fenretinide concentration to

r @éﬁg df illgyiates the ¢ffsetiof fgpre PEthHESteélﬁEf‘nﬂQ‘é V}tqﬁr%%e rﬁmaﬁ pigment
epitheliif, ant mce. FIG 13 illustrates (A) the quenching of

C% ql?llgﬁna%e {1]:10% c%r(r)lroes1 gne 1 I%ght V\Aa%)tgcelegkﬁgéﬁd ﬁ?ﬁ 'trQanJd n{l(;lejtpanel A); the

uenc teln
affect §1l H]’@roe g qugeram o vwhqheomonhoepépanﬁm ﬂwleifeqt Pf PR qnibfeacdedchromophore

recycl%ﬁgﬁef @S&qﬁie&ro BM@&& m@afsurérﬁdﬂfs 8t o fud@ioR {padt MQYrokl @nd cone function

LBP.” FI G ]}’z? lbllél St the fl uorescence quenchi ng
(panel &y, andFacopemi pPlgloblgachifg, ?rie “of the concentration of
eifiGdB ilbdraeRAL arplysi Sii2BE-Hnindé2E i as 2 Gmption gEfepretingds desh and

ea els! cea&li it B s a
e i T Sl g gt

functhnlolfﬁfslle?ﬂéﬁe&aﬁ?l@ﬁpﬁ‘& onposi tion in |ight adapted
DIVIEG) 19 @fslratdPiyht iR fk@ply il ge oi(maaétehs 9 DMB@- and HBR:treagefl animals.

HFI)*R} 11}u|s’.l}ea%es %tgoroe £ al ézﬁlg)rr]eg% &g E}%%ogg{ﬂr[s E&ﬁﬁex(r&%%@&ontrol mice

eac ore
(paneeré,@y@q)ﬁrm@ p(q}jgpﬁ@{ ma(g)tameg g HBR @exp]?ydmxwlﬁ) &IIB@IP%%IP -day drug holiday;
absorﬂiﬁ@%ﬂ&rﬁ%ﬁgrﬁe Sorkia@rafnbiR6h by@fup CRABE S B0l Hid€l(pAROC)CHA 6f mice

t {
o S0 PR oy AR SEREC Y 1 A, RUBLEL 58501 o
relativa AQE R thigheghise &seribedfingprodls &4®. of f enreti ni de dose and

treatment peri ofgpyRARS SESCREPTIONDOF "l‘ﬁ@im”ﬁON
aut of l uorescence in the RP

f ABCA4 nul | ant. mce
oA PR B o o B PACFRIRTD e P Ep e ‘Bgiﬁn%?‘ pLeprycer.
particlfir(Ghe cbBipdund Mg4-hyatoagohbryliatinamiderabs bopy a3 fmgf@sle GIPRdy éHPR has been
extens.lv%ﬁgr (LIRS foI fho @a% ] bl%ggcahép B‘l\tlclrog al £6 d Cé’l@ér@; %9 1539Ge6 (1@99) Fenretinide

trates a ance and fl| uorescence chromato s
is des‘fﬂlb@ﬂﬁl Hipelat plog #11P iedf andsb328. 6% Inddifieny etbsr ggthads %}’rep%‘ﬁ%l epyptinide are
hxowrﬂhﬁ&urﬂk@ﬂdnﬁw&& 3halogyl off fedietiidd hovwe bR IRrephi@iraadigst¢dFartislir eByctiveness in
treating ¢ U]s2 QY A phEagloPPubpc‘%ﬁé(n 20603 RRAEE pARH No. 5,696,606;

tlnIgl ?%?Ie 3 c e thioTaL

m’eyecup extracts
Villengwn & Chln, ﬁ“gztc@eaq @&lﬁéqis, @3 6482 AY(18%7); g & Jp Elcti Chgs) Iijzaim Bull 52:501-506

(2004?7@% EbB@ehﬁ B6hel, HalRed S AR AR US) cdn@biraio lﬁ@)dl&e 2Btail ijle-effects

oliday; the histo ramp esen the rela
A Ay e S S SR
86:1--DESCRPH NV DNNIOF., Thiteril SMBNFY ORPGComprowmhdisty h@\ﬁlsmgroflﬁ’:@ some evidence
that NS(H El%%rxg%hgny%%ng %(@'&Lrpm&ulcé net?x%ﬂa@ hﬁeﬁﬁréﬂ%gn #1Q&rtalnRBitured human RPE

ancer. arti cuI ar, the conpound
cells. 45'(3@4@11%’9» & 6@%@%@?%@&& 1§31 so known as
f emﬁﬁﬁlh@y e, cotfRihdd bf EbrhiPR]) dadls usdenprevidedasiivte pafiettewffete from or

oo Vi 2 0 0 RSB AT e B e s
maculdedsganérpiod aqdﬁita(rgaglt Djsegge. Spqelgcallyl, cg_rg@ugig af Eoppn a4(I)3)2c3'1d5 gtjeast some of

the foll&twiRCidhdsits Qcﬂsuclﬂiuhﬁﬁ patBlid) @S ctibOm ﬁﬁraﬁﬁﬂlf omg-rheneehl (R AB), reduction in

the foF%aﬁ?réc{} %ﬁg d"eeda ﬁgv gﬂ%egrmaﬁon o%lfn:(}) Q l'fI? re II;]C on ?%ha? tion ﬁf drusen, and

reductidofielgghi spesitzgs Theye usraeaimeﬁ gmé@awdefom SeFeln Oehﬂgﬂlﬁuc @dsculaf tissues caused,
in parP 8} @Q&uctﬁﬁ% ﬂh@ Net-2BunRiHabd Gati-bonR-r3R04 QLOBHEL.; BdchuSe A2E itself is
Pat ent . 6,696,606; Villeneuve & Chan, Tetrahedron
Letters, 38 6489 92 (1997); Um S. J., et al, Chem
Phar m BuI |, 52:501-506 -
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(2004). O concern, however, has been the genera
tendency of such conpounds to produce certain
weizde/mffiect s in human patients, including inpabwnmmmsmzmmo
of night vision. See, e.g.,15Decensi, A, et al., J.
Natl. Cancer Inst, 86: 1-5-110 (1994); Nhrlanl, L
cytotoxiaxrthe RPE (v&ZcMzMead@o 1£tirQ 9@) deatld), qdpninéstration p{mgnpwa@s hayiagghe structure of

Formuﬂrﬁyahoqg GI' in Odibidaid nqxgiﬂ%ﬁeltagéﬁs as described hereln) reduces the rate of accumulation of
dr ox pheny

eyrona
A2B, et At L PE oA PEEH AP BarpiPeR g, S o
lipofus&@.gedubed nuan&es ofet2Ead gphthalmiend aohetirsues B¢ rGTR n&g]_re@@@io@}lency to

accurm?qe ppofu%énpg %:h tigspe% f’ﬁggﬁ) H)ﬁlg SesRhts RO Blgtﬂ(l)cﬁ akd c))mﬁﬁﬂmﬁ Qeddi®RM herein

tients suffer (I?nég rom._.o
can b sepdessh b o DES e SEREIHIOGPRES SRBHEEFLR FORSLTN ing he strcte
of FongM§GIT(@lBI{U &% coinﬁﬁitidﬁi iwﬁlgotbfhi hgetifitas dekdiibdédaEretnpredicys; oowersor otherwise

1mpact#§ %cec‘lér%u?angm 1})(? s((:: aI ci})%& n %ragé/er%&la@?lgke‘?t ﬂ';eiq@cftl?ﬁ the rate of

accumplptow pﬂeaoescnt e ppthalov pd/of ocmﬂ#réxsw beisiifs ﬁ@eﬁeﬁeﬁlﬁ‘te@ws or conditions
such a%&nlam&ﬁ&atﬁﬂst dn@’&t strofﬂﬁéiUCt | On in the anmount of

0 fIn :ﬂtér Sann ﬁ%:r ot %riy g‘ﬁm J:FF))%&& 1?1%0}1 eénﬁra(t)tg) 1snoﬂgnha$prgchsw \!VGQ Borm age-
relatedrrﬂdmrtdegamraunn ttHa @sefod campbindsof Fhrouilal ean, alsabR}lS?de*él ppreyeaiative gherapy

ﬁnﬂuAg%p&maggﬁh£ﬂﬂ&ﬁy There is a reduced tendency to form
hal mc and ocul ar t|§%¥es ca sed i e

sty FoPPopHs PHGTBUALD L T S AT pove an
protenﬁ lid thd vi@Ricgcld Far dxarhple dstesifidtidniistheretnal Bewat rpihe iR finv¢lwe Jefithin-
retmol él ey‘ft%{aﬁ (%érz(t)szc( gﬁ{AtT? wtuﬁ aciafe{:%s Q %’@arﬁﬂr g an letﬁ%mﬁé% ﬂhﬂ]@ r&ﬁj)ll
Adnurgsﬂ:rpttp@pg]fogmézf (DRad/ erits éen(vilt)veS(r@ﬂ lﬁ%the %S)I;IVIYyﬁf %%%IOW}HQT Goplf benefit patients

sufferMé fdin &tsﬁb@x{puﬁgﬁﬁ'ﬁr&us ﬁ&uﬁﬁfs@dnbrbt&ﬂs heawirsphies.educes t he
q} e of accu rm gt

@fnﬁlﬁ’]la seﬁlg? ] (einiverB to e)ftra hepaFc t%rgf}égsgés%ﬁ(d 480 este'ilﬁéjcis‘ny the

ene t1on C au
membtaheequq wrynfellBAT0 pRATF estabfzes thagransfs of rfattyregid Gere épembrane Phosphohplds to

retlnolqﬁ{e%gl éetn,srgt‘ﬁlg Q- t;‘é)?s Betinf) QR4 i ikt (5)61 stide RELIbMBAtarhih AShIEBissues. In the
Fesults in a reduced tendency to aCCUvr‘fJHICh

RPE, 3t 51 00 Qe g FPUROY * IR O T SO P e parLes e
sensitif@tisaldBromndioe prpos, il i -onstichd stvbielpett ohléirt@n of th}awtn@gi and conjugation to

the op?&%%hrgﬁ&%{jthé Igtug%eidk ngédﬂ% i n-based treatnents because
tration npounds havi ng t e t.ruct TP "
Fd%ﬁﬁhyémmyenﬂgfteﬁedeefbﬁeﬁ shoBRgi st PHIF WF"BP%A activity in
membai& @Eeﬁareﬁﬁ)ndﬁfs@hdl e ihetirei Ajlditedlyceshavd Gwersgatal(e.g., Example 13) for

the ﬁrgttlﬁl{: ﬁl\l\q L%%%T' ac vﬁ? %nsfh lﬁ’% of QJM 11‘3531@& PRI 'AQ qgé“ﬁs@& A tﬂerﬁxamples

or ocul ar ti ssues. re UCtlonlnth
adminsgtion @ﬁHPa?emesamt@nm@sfdeqwaﬁféﬁ%%{eﬂnoll &Rt higfing protein (®BP). Thus
in add‘;'%faﬁi {oQike sPGtlicPetredid TSR Se. Q&E@éa&éd&erﬂﬁfehﬁﬂ teSeld) Higke ihAsoan intracellular,

di seq or c tiq d
enzyme:speciiic eéeg;ts(f # IFC;I{,}Ard]:.9 thl{;l'hn dce{ls %ejti&% mlé én?rg.g Hc%%e%gtisg Athe eye relies
not onfygpen d@livtyed rated fibm serde by pley wpi mﬁacpl@lagﬁqrgsrpf @tn‘ml esgarprte prpvide visual
chron’ID?hoygestuggegg mt@ﬂ&[s%k ﬁf’l@%ﬂ@%@?on&ﬁ%%ﬁbﬂg% , the use

ounds of Formul a
pr Ié\a)@lﬁoa,tcplg@u{ldﬁ g?v&§>ﬂ1eﬁgecgl¥%qf %orimg?l(lz %so%&#%geqlﬁﬁ S‘Re%natldehyde Binding
Proteifi (IDULUBIPD Whicl 18 h@ﬂens\tmuﬁigqu prétéie ToGHgswaetis effikt, Fdbrwknofefample only,

the dafa} rpresen&aflL LiScd8rd YAkl YERe & Fﬁ-ﬁ’R@?l\ﬂ?to@RAgﬁf’ eﬁﬁls Qﬂ)pﬁtﬂﬂﬁiﬂ%%ues where

el ns |n t e VI Sua . For_exa
CRATGEE L hefip s e haviqs Dol of PR M afefiﬁPf"FFé 119 i) to CRALBP, and
conseht{éﬂt@l (‘éﬁrﬁod’uﬁ@ iite IBinAib @61 ool compdthdsl etk edtifeddehydk, RATR AMBH, (bhmodulate

tran fer of

R e e e e e
includiretianspirt aperdtyodlprf(feerve 43 @ tharepguijq aegat gthe nRApds gRd eqmpe%tmlfddesmbed
nerei@€nefit patients suffering fromor susceptible to

various macul ar degenerations and dystrophies. Vitamn

Ain serumis delivered to extra-hepatic target

tissues and imedi ately esterifred by the

menbr ane- bound enzyme LRAT. LRAT catal yzes the

transfer of a fatty acid from nenbrane phosphol i pids

to retinol thereby generatlng uI-trans retlnyl esters,
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menbranes prepared fromliver and small intestine.

Addi tionally, we have denonstrated (e.g., Exanple 13)
wobanostdoms1fii rst time that LRAT activity in the REEUS2005/020080

the eye is inhibited by HPRe As di scussed in the

Exanpl es, adm nistration of HPR is al so associ at ed

WirhdVigetyelaskhd v ebrateretiwtcomiohs tamtipes of ibnigtecdpiopetilyrgrods and cones.

Rods af fS?CIClgilJéd Eﬁ? o una-é} v 11ghln:o1§ﬂﬁl)hst C%s 1rO1eds Igﬁl51§\YeS$r6‘fMer151on at high

ects o decreased_serum retinol
mporge w=ieresoseecah 1R RLEPFGPIRP, Vg e SPEEPY o L e
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retino om serum but al so up
dics Fhe st s SR E3OGHPIFEY B PPsRisEReg! I?Oéecb‘F BhadgRsin). which
mvolvéé I1 suiglo aﬁj?vhm@zraﬁon 0$t1l. gﬁé‘xﬁo‘@hdré'] Bﬁfoﬁﬂlﬁlﬁ @dnﬁtl‘ﬁtfy chiPRrageiyed, the
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rate this e nd. b : .
degenelraﬁlgn) ésgﬁdéf‘eaﬁ? (éfglgﬁ%leetgat ﬁr}}{olﬁs &enorf%glm%%ﬁ cu? S@Pg gal Al%lf %Blﬁretma
Approtiminelg 8 1% toGRAlBR: cafds umacilpr degehdriiah are thef dry’q pfeophic giner- peovascular)

type. I@lﬂﬁﬁﬂ& @ﬁué I!HQ&jeten&gmgyﬂﬂgl%ﬂlqyésﬁgia&hﬁﬁﬁﬁJ @latidntdf Shall yellow
are expected to bind

deposifs JEwR éweqnymde(r 4 R Pt e e HY 2 i SRR he RPE leads
photoré‘da;b'tﬁﬁlldgkdéiatloﬁ Mﬁfgec@&pmeitﬂoﬂ@l ’ﬂﬁ'ghei&meﬁadeaw&mmpmg b)d drying out of the
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of centirah Elblgtdlpqqd)qg?naﬁgﬁ(ﬂf the pigmenfrddayer ogﬁ@yeglfa a(l%aho@@ﬁp@rsggeﬂgmg drusen
becomb E’c%ﬁp ﬁidtchlffca@g ERbw loks df hardIRkiba dﬂhﬁ:ﬁdy, CR$GFOSind] ipigtusnt epithelium and

ei n. The Vi sual r
underlizlg& ﬁﬁmﬁtgre&egﬁ)f caeFlsnrgsu%tiM) gft‘o§rp Sth a 0 I ét(r;aglf) c% ra{ lgag‘{ o?g ceomgound having
the strateke o Goresla (IRedsag¥el oslp@éucathp mﬁfvmf o gt g spiprd @F Phrogfpceptor
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VI SI.on
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(otopal 5 501 Bk 1eBel CE oL A SR B Gt I Lo g Ar, o VEGE,
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| ocati on and anmount of thinning-rn the retina caused

by the drusen directly correlates to the anount of

central vision |oss. Degeneration of the pignented

Iayer of the retlna and photoreceptors overlylng
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the eye of the manmal. In "wet" macul ar degeneration
new bl ood vessels form (i.e., neovascularization) to
wonmicavesithe bl ood supply to retinal tissue, PCT/US2005/020080
specifically beneath the nmacula, a portion of the
retina that is responsible for our sharp centra
mammali By ©4y.of Hhasplnenly, udsisighagoreaf EPR aw¥/dr MPBdnayeimabeen be used to treat wet-
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m ni S 1 on O and can
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Stargard sease 1§ macul ﬁ£ $¥néﬂae
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alkyl” Igll.'ou %@eﬁﬂlga%s téltht7doean§tQ§ntQZ rg;li&gn%)or aﬂLﬁ%&etﬁE B alkﬁﬁﬂme%r may also be

g@ Stone et al

an “ungsieled algy]” npipty3 plchgeapsyt gyontaﬁas P IepealkeAp g J@gn iy An “alkene”
mmetﬁ@f&rs o eﬁg?ouBQ&mZﬁ% of 2 0RH)wo cKlbevagumisiagy at Ebsabne carbon-carbon double bond, and
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characteri z y progressive | o0ss
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ovﬁl@ L‘Ml&yﬁ‘ﬁn&é’ﬂﬁmimﬁw 130 ld\ddfbaﬁ it&ﬁbiwhdﬂedethaﬂptﬁféﬂﬂreABﬁ&éencal range such
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as “1 tgtl(‘)jr @fgﬁs H)(eacﬁ 11§c<=eg§rslg gae Elg r1ran ; €. gt, 36 B8 atmn@ ntegt{s that the alkyl group
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see, e.g., Creners et al., Hum M. Cenet, 7:355-62
(1998), recessive cone-rod dystrophy, see id., and
non- exudatlve age- related macul ar degeneratlon see
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al, Mcrosc. Res. Tech., 36:106-22 (1997) and sone
woasesonfi4retiniti s pi gnentosa. See Bergsma et pairjus2005/020080
Nat ure, 265:62-67 (1977). |18 addition, an autosonal
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" 0 b
Organj i éﬁ%ﬁ‘&@ d E’gﬂ ‘gg% %}F}iwqoo . ﬁgi 1%? ar clag érgéorﬁor%ted herein by reference
inits dByretpay of exanple only, "CpC 4 al kyl” |nd|cates that

t hﬁ@ %mﬁlna(?on%ﬂ@ Jr @ar%’ollelfers GAInRRDhaR R5B whidh 13 6t 16bkthoNé riphadiny 2
ain is selecteg fro

congigh P RGBT TS DR TIPS G P B Bt oy (o
heterﬁarﬁﬂ&r)?‘haterda&ﬁmbdﬂ Stbups @&C piriding)l. Themah ihchisled ydnocyloir fradd-ring
polycyc i k(%e rglrgso Mﬁdchl shzﬂ‘g Mgag&lt ag‘ysf Abéh ako%s{%ou}é@ﬁhta teH% tc@ﬁiogygm refers fo a

compqugd Whl@broyntmﬂ opf of mw%len;lgg%% f%é‘t‘lﬁ@ﬁ‘ﬁ jand i‘tg‘%éﬁi}’%/ forming the

backb@élo€RYHing a(:‘e)b@cﬁ@cfrﬁfb)ﬂs Tl&yﬁﬁlﬂhuﬂlyﬁlgmmmh@mﬂtc)ﬁiom heterocyclic rings in

wich i B R ey o Sy S RRlHRE 0 Ceted
fr@hwvhé@gmuabﬂwwlCNyﬁwPand x=2, y=0. Wien x=2, the

al H¥ kerd k QB 18KE R athﬂ@JyH@ lox po@@fbh@ﬁthbzﬂ a3l dotaihshAcabon and

hydrogeg};%(li glla; llglr;%ky éﬁo%g%ly ulﬁsa ; eé, o ftuﬁye t%%%d rCecloa 1 %Bungclude groups
havind #én 8ok ¥ kingHiensp Tifuetfabiveaxahapids bfcyiculie drinmt mclsdemmfolpm mofeties:

an aromatic group. That is, an al kenyl group begins

with the atons -C(R)=CR, wherein Rrefers to the

remai ni ng portions of the al kenyl group, which may be

the sane or different. Nonlimting exanples of an

al kenyl group i nclude -CH=CH, -C(CH3)=CH, -CH=CCH3 and

-C(CH 3) = . The al kenyl noiety may be branched,
stralght chaln or cyclic (in which case, |t mould

o o o T I 1 I B T] I Y —r

(@)=
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atriple bond. That is, an al kynyl group begins with
the atons-C-R, wherein Rrefers to the renaining
woandsioora4 of the al kynyl group, which nay be tReTABR®S/020080
or different. Non- Iinitinglexanples of an al kynyl
group include - CH -CCH 3 and - C CH 2CH3. The "R
ortion of the al kynyl nnlety nay be branched,

trai ght chain, or cycl a cherp
'etyvvi'h’rnula- Ror- vvher ’
ected [fra he gr si sting kyI

cycl oal kyl, aryl, heteroaryl (bonded through a ring
car bon) and heteroallcycllc (bonded through a ring

car bon) . gm de may ke an a aci d Or a\pepti
mol ECU] e atied to npou For 1),
7

[>>therebv for a:pr-

car boxyl side chain on the conpounds described herdin
can be am dified. The procedures and specific groups
to make such am des are knomn to those of skill in the

art and cAn readi e fou refe e sour|oes suc
.@. nd Wit r ot ect Grou O g
i s, >8rd’ Ed~N~John vv & Son oW

1999, which is |ncorporated hereln by reference in |ts
entirety. The ternr ‘aromatic" or "aryl" refers to an

pat i has 82 one ring having a
gat ed B on s ncl udes bot h
cycl i's y 2. g.’ clic aryl

(or "heteroaryl" or heteroaronat|CB?KB$8§%§ (e.q.
p)f d @ NEker FRE tct £8nBhicd) ?Aoiég'%ﬁth FORRAE YDORS widie 1 14SQ6kteH | Ifrbhg the group

yC C | [ ng ar.e
cons1st51§ pgaélfyl ajfc}?ﬁéyl a@fldﬁﬁgaryl-l(h(gx T é]?xmgﬂ 8 g?%cg%mglancﬂwtepo cgalc %}onded
througlaa EQrpeaNdAwhinita, lydayabrgrbeybsids rchanmnehecccmanlueh tdsyribed herein can be
estenﬁB L e drocreI % aﬁ%%y&ﬁc 8o s to ﬂlglg shdd@liert DEKRKR %ﬁhcfs@rgfmnﬂ 6h thel® and can

ne o carbon ataons. The énﬁ- 3 Eq,
readilytby tem@psetqrwgqﬁowréguc a%%%lfz erdu"%utﬁs P e CEPBdY rgF‘BC TR
John Wilky ¥SofsINéWeork,INYY 1¢9apxk&bmmsen®@maad hegeilty rkfeast in0l entagto m

ch 1ff arp i §al
ngJh mt%al a?tema.]:ﬁely, i Iga?’]ﬁ]gq %1@ (fl‘l)( l?igrg ?)gomeo% R)F% ngéﬁ alo
gﬂmmmaﬁb@ycmbcwmrmp@¢ycycl|c radlcal that contains only

C &, D Qs AREha Ry m%nﬁﬂ@aﬂﬁyynﬁe atﬂahdlld’a&b@d incléd dliy8 blksnyl, alkynyl
and alliuoggqaﬁ%}%rggstgtﬁag Elrﬁ gubﬁgv?dnwéﬂtfopegcﬁ]tn%rre alo Exaupqé acloglgmatgﬁs%&pe%f The terms
“fluordalklyit sidr @t drastkory anvivHeisloalkyl @mabdk%y Brogﬁdeﬁnscﬁt’% i peéch g dalo is

ﬂuormLollovvlng noi eti es: and the like. The term "ester"

refers to a chenrcal nniet

R hetegl BereslF FitrraslE G ) oS r PP py poeReSao,
alkenyCyhd |amﬂ1yk1yﬁ1calsaﬁglwmcmaﬁeema atnyre skéo dieh atdns eelggted om pmggom other than
carbon ea %’ EO%H% 4 % el?leguﬁ:u.reﬁrl %?ﬁ SJOII‘ 901’1(1)919%?&61‘&(& r Ough ar I ng

, or carboxyl side chain 8
t Hise teoosp bq}m@gfl d@,ga@@rp@éqjy,ﬁ cEapmatipn refigs tR &y aé)fl |gf°fl}&}j‘at 1Iifhl es one or

more rﬁhrg Q@t@rgalﬂrﬁ%elm iSRG GofdnCoxgiFed Hﬂ&uﬂﬁﬁi RN-eortditily “BSérear@nagic”’®r

wn to those of k|||.|n t.h r, isa
heter?a&g nrame%re eésft%?neaﬁodtgg C eShI%hUaCﬁaS one é]tgee s%gptagn %ﬁngv\hf‘ e rﬁ%

nitrogdPragire The pedyc@lio bybsoaryh ;gaqmbg ﬁlg}dm p@@sgd Iystatizg examglﬁsmii heteroaryl

oupsv%(!h%ﬂfg‘foﬁgwlﬁ mM@thYork NY, 1999, which is
|ncorporated herei n by reference inits entirety. The

term "hal 0" or, aIternatlver, halogen nmeans fl uoro

N4¢bh or o, Nyﬁﬁmuor B ] N

I\gwloroI |chl Ior][|\(l) ang : ¢ 3 >
Bl ga ¢ | ) ’

dlkyl, al Kenyl, alR At ard

substituted with one or nore halo groups or with
conbi nations thereof. The terns "fluoroal kyl" and
“fluoroal koxy" include hal oal kyl and hal oal koxy
groups, respectively, in which the halo is fluorine.
The ternms "heteroal kyl" "heteroal kenyl " and

"het eroal kynyl " include optionally substituted al kyl,

:T
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al kenyl and al kynyl radicals and whi ch have one or
nore skeletal chain atons selected froman atom ot her
wohess/0aa1lbon, e.g., oxygen, nitrogen, sulfur, PCT/US2005/020080
phosphorus or combi nati ons mmereof. The terns
"heteroaryl" or, alternatively, "heteroaromatic”
NFefers t an aryI oup tha@ i ncl ud one or re r|n

tero sel from]nlt oge gen U|fN
-Cco tal ing ' et roar ogat | or ero
fem n arofatNc gro N whi lea Nmmf

the skeletal atons of the ring is a nltrogen atom The
pol ycyclic heter ryI group may be fused or non- fused

NIIIustralrve e eroa rou ~ﬂﬁ|ud
['1 omi ng e |es he I Th ter r/
et erpcy Ie oar

eteroa |cyc ic groups cohtarnrng Mne to f
het eroat ons each selected fromO, S and N, mherern

ach heterocyclic group has from4 to 10 atons in its
iny system __and Mith the proviso that the ring of

sai & gr oupot\ contain two adjacent O or S atons.

aromat i d he er 0g) clrc groups include groups having

ly 4 atons Nerr rrng system but aromatic
ﬁeterocycllc groups rnd thehlikee at | east 5 atons in

t h[’%e trern¥ l&ggra%ylgtrg@s tom{éroa%l]hﬁ{c 9%4&0911@&1@ lél%§ps c&ﬁelnﬁx%%ne to four

rrn exanp e’ of 4- menber ed
heteroh@rser@@f;l%crerl érmgrooﬁr pﬂdﬂ\é Wa%fe’ﬁ Paali' hegrocydie E‘P\H’éﬁs fyhio 10 atoms i s ring
systen@zﬁﬁtw'ltﬂ the S&)Vlsﬁﬂat X ﬁﬁ@df €aifrowp doesietbesietvohdib@init@ry Slaioms. Non-

aroma c&etg@ggéccgr?ugs 1n§116% ﬁrou As‘%avqﬁ(%ag{})/ 4 atOg’lﬁ d‘ra{he(?r Hg g@%{;-eoqt a]gomatlc heterocyclic
groupskistievelests h@usert eiygisystayy Fuphefesocyplif ropms ﬁ’yrude Eariseedns

sys‘ren@f ARGAmE ermtﬂl&ba@& I%Ee%yc@l: %Iﬁupgf &&m&yﬂﬂ&wﬁyﬁcﬁlﬁdzbtmhﬁy |An example

tetrah drofura drofura tetr r ot
ofas fn@fﬂ?‘:{fﬁ}yg‘ﬁ?%‘a Péﬁ%l’ 15 tl'aa[z " IAB 6§ﬁmg{% }y% 4 6-mem berela¥16qerocyc ic gro¥1p is pyridyl,
and antednipiivy d t Ginéritepy hawmydylic giopeis wiatioy]. Fremplodfpgroaromatic heterocyclic
groups ol ep?HH{dPQP gﬁ?dromhy@ )ﬁﬁ'@a&t)ﬁnagﬁ Q&lra%oﬁl\fe!nyl t@@aﬁ?dx&ﬂyﬁﬂ}h

5 honopi er| y Oxe 1 1
iy oy PSSR AT ey SRRy (LOgPE SRR, poesainy
azetidihyl ZoxSarfyt, Hﬁdhﬂl’fr}bﬁbﬁlﬁbﬂﬂhﬁj axylanyl, 21&1@)}11}11 (Dkazeryriyl diazepinyl, thiazepinyl,

1,2,3, 63 tet?a%g{ro' Iu{]].%/e' - I «98&(1' ?éjﬁm II%HHHXH‘H n%lljll—pyr %%Ml dioxanyl, 1,3-

ra n I any
dioxolghiyt, [qyr@ﬂohrryi‘ |d1th1@y1h<i,1’@}0@px},r gqogy)r/adry W@%/l‘pﬁn n ydrofuranyl pyrazolidinyl,

mndaéélnt}y %@efzb‘ﬁrﬁﬁl{ h-—azaﬁﬁéfcﬁ){@i O]Iii?lehyri 3- aia‘ﬂibﬁ&{ébﬂ O]lib)tianyl 3H-indolyl and

z zabi.cycl o e
qumo]gmg]z %B?Wé pg%%ﬂaic )Ef? c&c;(hc %rmrps L.I‘§ iEIYn m&p myiiﬁgéi{r]l yrimidinyl, pyrazolyl,
triazolgipymeaini/ Iz tetazblyl, @yhﬁ@nelosqzﬁzom émrlylcoxn@{yé iso@ipedileyigelgygelinyl,
1soqungi‘crhﬁyl,mfcfoly‘}'j 'bE}Mrmdakd’f}l d)@@z@fu}ﬁhyl QQMBI fﬂ' ﬁiﬂeﬁM!yl; 1nwﬂilﬁ}21 Cﬂhﬂlﬁlazmyl
yl

triazol ra2|n et
yrldaplgﬂ,)gg%zmykﬂsom a%ﬂ%iw'l > U 2}8 ,Iﬂgagta (il}g’zt{(’itlaza}ly ybeﬂzoﬁlrazanyl

benzofh%bl[eﬁ}l,}ﬁenzoﬂidtdhﬂ,l betytazolyl Sgpero i, |qmydxalmyhgkphl§1j'ndmyl and furopyridinyl.
The fo?%gl.rzl% %rp %@ Za? Jle¥1 %Qﬁ%&&ﬁgﬁﬁ%h abo% H}Q}% 'Cnéﬁ!aohe& &méh}ﬂ where such is

pyridazinyl, triaz %r13 Lo
possibjles @prn@r@wr 2 grprpérlrvarl figrr pyrigls ik b pyrrelsdad AA%FIW) or pyrrol 311 (C-
attachbd)| Betha Zacﬁrdﬁb derfvelt ﬁﬂrﬁﬁﬁdazolé)ﬂ?b@ﬁiﬂdaaﬂaw br,imidazol-3-y1 (both N-attached) or

imida b SP ﬁ Otipu:ri Io & hﬁf }E]%r 1im£zo? g f 4;‘1'1 ? %Qaclb(ed}] ’lﬂg %9382&]]9 Erwlps include benzo-fused

qurnoxa
ring srsts:m@ ryiring) rynlyltﬂs subftestefl mtbgmor@o grcduﬁimm%tss e \PEEthhr“ grfpe:

t he g l-RERSclHc? é‘BL%Qef@p%\échldmyl gﬂﬁp Gnahded1edasOdne heteroatom selected
from Ilgj%/(g?ﬁj E%g?qﬁea%%l r rﬁ ?a 3 ggc?riéi;ag 5 zh zri)nga?{l 01' h%%%o%yf ?l’luséatwe examples of
heteroclch@EIRRMYs idtudpyr r ol - 3-yl (Cattached). Further, a

group derived fromim dazole may be im dazol-1-yl or

i m dazol -3-yl (both JV-attached) or im dazol-2-yl,

i m dazol -4-yl or imdazol-5-yl (all C attached). The

het er ocyclic groups include benzo-fused ring systens

and ring systens substituted with one or two oxo (=0)

noretres such as pyrrolrdrn 2 one. A heteroalrcyclrc

a o -

1. i
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The term "nenbered ring" can enbrace any cyclic
structure. The term "nenbered” is neant to denote the
wounis@mo7afh skel etal atons that constitute the PCDES2005/020080
Thus, for exanple, cyclohextl, pyridine, pyran and
t hi opyran are 6-nmenbered rings and cycl opentyl,
opyrrol e, furan, and_t hi ophe are b- rrbereddi ngs. An
"i socy grouerfers tgya - NCO dgf oup.
oi sot hi anat o" gyﬂql;p refe to a - gro
"Kercagtyl ™ groug’refgrs t0 a I k )S—Ogr up @he17
rms “\nucl/eqphi I\e" gnhd "e\ ectfophile" here ,
avé therr usual ings famlidr to synt hetl c and/or
physi cal organic chem stry. Carbon el ectrophiles
Nt ypi ca

' W conpri seoone or e al kyly,_ al kenfl\l: al ky
Qaro t| (sp @brldl cdrbon atu@?ﬁ
bsti t\ut e vvlth any atom oup I ng Paul i ng ,
| ect r ofregiti'vi t eater t that of carbon itsel NN

Exanpl es of carbon el ectrophiles include but are not
limted to carbonyls (al dehydes, I_getones e@ters

m des) o oxi nes,ghydrazongs, epoxjdes, azi r di nes, ©
alkyl en nd haI | es acyl N d onat e
(aryl aIkI dtel reanple of carb

NEl eetr 'l es de r’at rbon ’
el ectrompcally cgnjugateg with el ectron V\/lthdravm ng
groups, exanples being the 6-carbon in

al pha- upsat ur at ed ketones or carbon atons in fluorine
|tIUt ed aryl groups. Methodg of generating cgrbon

| es, echal ly in wgys which vyi

preci sely contfol Il Bd pfoducts, known t sej

skid I'ed /i n st he\ar tNQf ~or gani ynt esis. T rve

dIS rtion of arormtlc sub ts (ortho, neta, addhe like.
ra) inparts. di ctive chem stry for

e 55 bbbt e DR e P @% PRI et it gp e

monosadchailenas diccahlriiad @l thy oligesccharidand net asubsti tut i onal

pafh% %M%n&rfb%@% Ealﬂgmf)m ¥c SE‘IH)%E‘E hé P ng:hli);r&f @srhtleant to denote
orientations. 0- di Spose substit uent%}e@{)g rjented

the nuggper etﬁkﬁftflﬁtowé@ﬁée&sn% 8 R e oA e, pyranand
thiopySad Bﬁtﬁlrﬁeuﬁm&m@f d oyclopéntyt Gyddle, 124, anil thivpheds e §-netnberadmipgs.

anot her; para- ts are oriented at

180 wi tl}]n o ana Eggpsg%ﬁ(g\%@??é%%gor tho neta para 60

120 18OAIR‘@IO%FX?@W@SOBE@?@Mt‘bﬁé“@fg“’é‘l’.tbst ituents, viz,

ortho, Ahdka tmaglaup eS8 ® AhkRst grblpe el ectronic

pr p%tg%lslt“ltels ll,ﬁg le t?% eelllegcrrop:l'u'ieean}sedfhe{eﬁtha\%lﬁlelrplfedaﬂgea qgmﬁa? to
synthettlh atd/oophtyficd organgd c@p@d; @@g elgptrgpjﬁyttyqlqg@rﬂogipnse one or more alkyl, alkenyl,

alkynﬁ k@a@&ﬁaﬁ@dsﬁ? aépi ¥r s@ﬁ'&b@l@&ec@ Efehof Ql@ﬁlbﬁﬁstlh%d &ite b @tofi or elegy Raang a

do correspondin Sti.t
Pauling RS P B A ACHEPT L R8O E LRy RO §dglode but v ot
limitedi®icionglis {aldeliydert kefobest @Brst dnades)arxines, hledr@@nqs,eagcpmhd pgingines, alkyl-,
alken)?f r gnqg?mgdep ?Eﬁs gl'lf&ﬁgss ahll U ?an%pﬁ@} bﬁﬁr ex;l;ﬁb@es to?cramon electrophiles

ecitic _segnent or functional
mcludg p@gﬂgrai@ql caﬁaopr@)tpwc@om ERUBSsf ed Wﬁ?@fcpgéw%ww £R1Ps; examples being
the 6-628400 GRIPEL Ghs i EBA 1&Rhes @Ndaiton ﬁSmﬁﬁ’ﬂﬁiﬂlde@bsltlﬁlteﬁ arybppen deechods of
s G ARL e 5 Do 0 R I DR L85
those siiflef inttheartaf eermicjspitheeiel by t he bond are considered to be

Pafte rétivd (ﬁ:fpgﬁ{on SEHRSEH GbsRats Qﬁrtﬁ@ hhlstﬁ |aﬁd/1lara) iparthliskiRfier Bemistry

o sug B P el RSy B IFIE R o A TRip s chahy o e
substith@rlgetkris prograighe tao mbﬂglectambdﬂﬁereameMW@r ©xthg- él&@ﬁqd gubstituents are

(bonded through a ring carbon) A "sul fonyl" group

refers to a -S(=0)2-R, where Ris selected fromthe

group consisting of al kyl, cycloal kyl, aryl,

het eroaryl (bonded through a ring carbon) and

heteroal i cyclic (bonded through a ring carbon) A

"thi ocyanato” group refers to a -CNS group.
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The term "optionally substituted" neans that the
referenced group may be substituted with one or nore
weaddictdomial group(s) individually and i ndependegair/ug2005/020080
sel ected from al kyl, cycl oakyl, aryl, heteroaryl,
het eroal i cyclic, hydroxy, al koxy, aryloxy, nercapto,
oriente@btl6y] Wwithir@pecetd Yhetahotier; n@\eatiposehmbtijueaard@isytkd at 120° with respect to one
th|o hi ocyanat o,
ammwh??a Rﬁﬂﬁtt ?%%X@Q%%?ﬁﬁ%%@g§%§9?$8na#§?¥ and am no,
|nclud|ng nonoand di - substituted am no groups, and the
prot ect e®eri vatives therasta The protecting gBups

m t he protectiyesderivatives of the_ahove
are known tofthogle of skill in th
ound in refersgced such as G een

, \ The conpounds presented herein y
possess’one Or nore cliiNal cepters and each nt er
may exist—Tn the Ror S con &puratlon The conpogggs

present ed%erei n i ncl ude al F“'di ast ereoneri c,
enantie Qﬂﬁfsih@ns o@dﬂﬂsﬂﬁt@ﬂtﬂﬁﬁ | o8thd, Qf:tﬁ'ﬁaaﬁﬁals‘ﬂﬁfféct tBsSeletchﬁnc properties of the

r ures t.h
substlttbagg \gﬁ]@&&’el{% yndt Iarg d)arnBu ar ??@? P'rl lecE glgﬁ %;’E&%W'i‘ﬁé{t ogﬁ) and para-
disposddanbstituaurpleetonichly affespene amqﬂ@nto o Ereaieralpgesitheg ﬁet%rewyndeﬁ mﬁrdwposed

substm‘féﬂ{s & @%Qﬁh‘éd(&ro%dé B8 Sften 5REhe BRI RORISIi BRGt @t b ateiti@NS
descri bed herejn |ng{ude t use of i V-oxides,

correspopdyag gl i @arp-Gisypgtityt as%mﬂ?fom as pol ynor phs), or _
piTas rRC el adfdryto aseait abhat gdthrptgmdfgrogmpfp@m@ Fhspiippgmoieties
are oftsﬂgcog&l{ehl Qﬁe}fl{cgl egtgthf Qﬂb@l&e@m(ol z)pperﬁccd t%lnhle@ﬁ active

tes of ese COﬁpOUﬂdS aV|n ane t e of.
Acbr Y ondgr By BT EEITE b SR TGP R e vhen
the ato@ jdiRObyEthd Bdhdl@e tdsiddrdddo bembinaiatpin @bythuptnet | nam de, al so
K r}xo%l y? 4ep relf%rs toa |\§3|%?) %r@ﬁ fs é&&%ﬁ@mﬁ%e%pﬂp Ec;ugstﬂg of alkyl,

fenretini enre situations
cycloaucohpmluwsoanh(_\}»oréxd ouis BTSRRI b GO Bt carbon

| N Fshtﬂﬁﬁ" gtfmtphbf&s IOBES(StO}Qm?wﬁB‘re th eel&eaﬁefu 0 Sropy @aesihed alkyl,
e C ou
cycloaﬂcl{ gr{fl ]ileﬁe 2@1)1{5154 tgxaﬁg}ll a %fa'(r]b Samg Ig ?eroa 1(gahctz§ondgi%§{gﬂ ﬁgé’]carbon)

phﬁﬁhumau@fgahhyhatpeﬁwﬁbhm>solvents such as water,
etﬂ@ﬂ:ﬁh Vop%ﬂlﬁs@l%h&ﬂe&%neaﬂ_ hgut B0t kahed ofotd A5 v bubbti@ed w1th one or more

presented herei n ar al s re
addm‘lﬂ"r‘%“?fé)é’&fh‘ﬁ%‘fﬂe’%ﬁ %ﬁt é%n\/ﬁéfg‘fa']ﬂﬁy%“\%‘dbfn ‘taFYer
hetero@BP@ic thy@6:e, fitvay, agbey tiecaito, eltamhmsarylthmn@arwohrm ¢aghionng, tigocarbonyl,

1socyan£mgocga%ft9 1s8@)c§mit9 nﬁrkzpel%ﬁgaﬂgfl BQ%&&E&U&M ﬁldlaﬁﬁmo including mono-

or cariief. The term
and dl-smsw%eem great l@dhﬁp’é@‘?%efi et et 1 B e e Gt mpy form the
protecﬁﬂmal@\ldﬂ\fés of theEtB(SvH'bﬂbam(eht); ardai i @d thee ofskifi A tBedrt and may be found in
foree ga emkamp%isag carriers, stabilizers, diluents,
re“m& qﬁ Y8 PREZBE RS *®Tlispendi ng agents, thi ckeni ng

adgem pgnpog;ddprgqcntmqegq TREj PRFSeSSTIE OTIRAAT %ééf]’feirs(f‘ﬁ‘il each center may exist in
the R GBSt dRANTHe %&hﬂohﬁdapﬁs%n@(ﬂmaﬁi isdldaatii dameféﬁm&rheenmﬁam@urndd

i achd R i e VeGP 0350 AP DL L
methotknowinin tevie A (s ¢xamplalthe sepprati@cif sterpagsomprs by céliral chromatographic columns.
OPAL tﬂ'@hgﬁs Gnd igllrﬁuﬂgtﬂl@ E%Crﬁ@@h&;&@ﬂh&lﬁL the ggyof‘N—%ﬁHe@tcb@tﬁllmeTibﬁls (also

term“carrier” refers to relatively non£OX| gﬁ a1
knowneas ppleTRRs): e Phargasrtiicabipstertrbie el ¢f SPorIdR i ie p%\“ét‘ie iohpprmula (1),
as wel@ﬁs a&w@ ﬁﬁiﬁlﬂﬂiﬁdoﬂtﬁéﬁ@oﬁﬁduh& hexing thesssmietgpe of Intivitye Bynway of example only, a
knowrf met%})o e f)f fer%reh éu%e R ]\; (9 n%gkg)gpﬁé%l}r%mgé’l E‘l%{n&p@;s 43R HIBR. Another

npoun erest prior to dellvery
knowiDingteholite of feragtinidp i54- oasfefetrstediet B sepe i qtipys eComBPHRt Ry §xist as tautomers.
All taREEAUSEndIIBY wHR hPdcOPéiotie SoniFBines Fésaliddtereiny infadditivd/ the compounds
Salts dissolved in buffered solutions (which also can
provide pH control or maintenance) are utilized as
diluents in the art, including, but not limted to a
phosphate buffered saline solution. The term
"physiol ogically acceptable"” refers to a material,
such as a carrler or dlluent that does not abrogate

. o "
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significant irritation to an organismto which it is
adm ni stered and does not abrogate the biol ogi cal
waaebiowiotat4 and properties of the conpound. PCT/US2005/020080
Phar maceuti cal | y acceptabl e3salts may be obtai ned by
reacting a conmpound of Formula (I) with acids such as
describbyibrepdah 4ist @ udivated dayvelll svlondddoras ivil) preuafautidally @wedptble solvents
such as %a%r ef%ano n(él theﬁﬁlg %ﬂcbéa{vlatgd Q:f th%%@%fés&@ﬂ' h@reﬁcﬂeqlso considered
fonic acrd, enes onic acid, salicylic
tobed@@%eﬁ}&ﬁ@ the like. Phar maceutl cally acceptable salts

W&nAﬁhﬁmmﬁIoDL@omﬁthmact i ng a conpound of Formul a
( R a . and a
?ther gsRechrf(}g]armaceu ca comg?s jtion SCE Cﬁr%ﬁlg @(ﬁnsp%gndg)gﬁgo}%hlg m d

pharmqgottlaaéls aqgmta@hldtluenfawcmiektaﬁr cméerearth netal sal t, such as

a cal ciphm.ai pﬁarﬂmgﬁl@a‘i EdPo ittt sefed t&ﬁhﬁm&fom&g@m obBus@da (I) with
such as dic m _ne

hex m
other cthnilcg (Hipa?na&tg s Fﬁﬂa%‘ﬁ@t Hglﬁ%ﬂ:ﬁ ﬁglent cr1118)er§ aF ?gésgts s%sP'éndl% %%ents
thickerfig| agﬁtssand/br eagpianty Thé pbelmatey@qammp(amn fapilitateq ddminisgptiop of the
compoggdqg fnd Q%LJE}R IBMQMhlﬂqﬂes Bha%mﬁﬁs&en% a JEE&)@Q@ Ldidk 8 thle't n@ludmg but not

nmpoun osed herein is a erlvatlveqd %u
hnnteddw%mw&qrﬁétaew PBFYRLA ORFRATRE BRIMERRHE fogicy @dministiation.
mehehedl dcxad” rei’éh;eo feRtively nattbiiochernied] ednpbirdedr agefs drakfadilgatgthe

0 caII jvative of a compound that is
mcorp?ranono%cv\ﬁ%ou ﬁér%%%%%d i s metabolized. The term

" it iyoldilgead urequetfb eliemicelgomppands i ¥ usecie dfjiteherompaund of interest prior
to deh‘(ehn Hilihksteh ald3 Bt uBdio silalblﬁﬂefc&ﬁbotuﬁls bdayEe théyyean Fovidagioranble

envuo%qn{, rsgﬁfdtésFo(fvréa c‘ba}:feredy sohel ong ﬁ)vhlcﬂ Z%on%rsl %rop ¥e \Muogtﬂ)l & maﬁ:r]enance) are

tance 1's © ani sm
utilize@as Zihurets mthwartpmd@ﬁﬂgebusmbmﬂqd@ %HhPSH’ ‘U?“éf?fe alinsrseletioBns t o

a ﬁ@mtﬁ%mlc@e{lly%&@me@ ref@Yh @ Gl TBudR45catiRt @ldinee:Sthat does not

vari ety oxi dative agg1 r educt.i v ; ono%' ons while
abrogalfrq‘edﬂl%%g“’d]l BHE FHPLPEYEI G B8 Foél}?y‘fnfi’raﬁ 5PEH%Les catal yze

t Imae tematpbirabceafcallyncapitiosalt’gefery loudermokiicn-oficfochperil thef dogs not cause
signiﬁga%t @I‘&%@%Iaﬁ: rg?ln%glgg #vﬁich i b Itér&i aﬂh Q&Dﬁut §brog§l@ﬁ@ Q?él()%l'cﬁ activity and

ani ne§ a ree su Eﬂy ryl groups. dof
properfssfob i hesr O OPASE AT SHP b5 sHmBHe P HEY hweafﬁngrh gompound o
onnuﬁhﬁﬁnﬁmﬁ?@cls@@ihﬁﬂiydﬁ&ﬁdrﬁ a&id, hyldieroapeidtd] @ByricQtifh, nibdd dcidophpsphoric acid,

metha%f.su(i%owc aci_cli et am(,sugogn%)am t@lgé:l)llaguﬁ&ﬁ’c agf‘d Cf%ﬂ?llccagmg&mglﬁ(e Pharmaceutically

Leanere
accepiaseIi ot e Peohisptd hye‘m@g A demroRet Femys Qhﬁﬂha?rP&W%ff’gn pialt suchas

an am&brﬁ’ﬁl’k’ﬁl‘c 3@ Bmilﬁﬁetécl E@Gudt€ 2 hﬁfutn, or Rpotddyurh Ehﬁ,l.%alkhlﬁhﬂ eddth metal salt, such as
ounds, Wi t h

h
a ca1c1t1r|ri§ arrga§aq>stum§1t 88%[9??}?186%:% %uﬁh asg dltc%ctloéexy% m%e %ﬁfﬁ{)ﬁ 'Ds%/lm%tmune
trls(hykinmqtnlmély]amtthylaaynemy sy withxal ae1quplyas afginfe, 1§1ng_, apdBelke, or by other
methoHﬁ&l &;0f HPR, both of which are contained within
st r uct ur e of Formul a

Sy RAAVEAY 1o P PRRCE! AL M0 BU AP NP o ormed vhen
the cofnpciad # ehetabdlibed HPR terX vetie fmetahdits” edig0n 8 biplegitallijyRfve derivative of a
compourn? t}‘ig{u ﬁ tallrréé Wﬁ%%ﬁe%gpfl&allld d\é’ m{eﬂﬁooﬁﬁ@tThM Bl ln?»“taﬁ?éﬂzéﬁ géfécrs @the sum of the

er eas i's netabpoli zec%
proceMPRECINGRLAUNE ligied tvirrobey rqaﬁa&wg%r%@l&ﬁ?@)@@%Yﬁﬂ@W@S by Which

parhcﬁir%@efst@t&@ . cha-ﬁEHd?oy a (ﬂéanisiﬂel‘ Hﬁh afzias el prdthice edfithtructural alterations to a
compc@;a%l EPIO%%%%{ n%lrﬁgc atal zes a vark?e??r cgf %)lé%l?lvé b Qductive reactlons while uridine

ena ster determnin
d1phodphm@a:mtoaﬁmdn;;fg@seqﬂata]ﬂmhe t(ab%fer R aptyatﬂq)gbém@tnaﬁcp%m? ule to aromatic

alcohdi® Elﬁpﬁllc Lcllécmofs h:@r‘ﬂox'?lP c%md@ rdﬁ!llnésca}ld ﬁ@Bulﬁl@ﬂryb@od’lm [F@rther information on

t bl e
metablg]ﬁmggfxaélabi: glﬁ megﬁo ay a Mog%q%g%s (fl? Tgerapelguc?, E%rEe t10n GrarvéHlll

(1996%- oxo fenretini de MPR may al so be consi dered an

active nmetabolite. As shown in FIGS. 9 and 10, MPR

(li ke HPR) can bind to Retinol Binding Protein (RBP)
and prevent the binding of RBP to Transerythrin (TTR).
As a result, when either HPR or MPRis adm nistered to
a patient, one of the resulting expected features is
that MPR will accunul ate and bind to RBP and inhibit

bi ndi ng of retlnol to RBP as vveII ‘as t he bi ndl ng of

~EstS 2 —— — — nN N~
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Is thus a less strong inhibitor of retinol binding to
RBP. Neverthel ess, both MPR and HPR are expected to
wonhicmiot314 appr oxi mat el y equi val ently, the bi ndpog/usko0s/020080
RBP to TTR Furthernore, it2dis expected that MPR (Ilike
HPR) will bind to visual cycle proteins, including
L RAdEbtitesl ofBRALBR ViR Ikad herdincat rdidatified sitiechysdminfsgativp pfcompounds
toa hosqgnqi aflaq%tsm %f l%ssu%rAargpﬁes ?B% 11 gst %ﬁﬂ/ ﬁ(ﬁﬁéﬁgn @%Otﬁpo‘nﬂﬁ Wﬁ)ﬁéﬂﬁﬂcgells in vitro

nposi tions descrlb d
and an%es;s of the resylting posepeyngs- Bf)@ﬁle?bgdsefﬁ wehknoyam e Har i s
C QQ Ve df @ﬂinipl’étoﬁlytm P ak@hh nEfabidite oNHPR, \both oRplodhrategentaineg within the

structug 8&?0&1&1 @) g)(liPRbac S I?é%é %ylﬁtgnu% cl‘lg% p%héng %alc Oesbeell Jﬂﬁﬁﬁc%&eﬁ% with

m i St par ent %‘V ]3/ é
HPR. Owrof thashmmdbat MF& b Ydmienllpip ﬂml‘é?R 5@y [ el glopnetabolized,

Wherea\é\’ﬁ?f{ %%tat)(hﬁetpc@mﬁt Tol 236 MPﬁ-HEy lﬂﬂﬁgd’ M@hﬁ&'@)ﬂoﬁkﬁﬁaﬂ'&&ﬂus (a) the

pharmaad}%rir,ego:/sﬁgi p%m%mﬁ%bow glﬁ,pzﬁ(gtg into. c?rﬁl%er g{dﬁnstenng and

determ@ifng #he proad bty BIPH, (DEMER & onpse@bld togfetabeliswnttian H(’R )and/\h} MPR can be
more 1111@11%6@2@{9 ﬂ}dagglﬁlglgﬂaﬁ@l@iﬂllcﬁvﬁﬁg%ﬁsoﬁpﬁlm AnBh Q@ @thd4eh metabSlite of fenretinide is 4-
tate transmttal across a cell nmenbrane where
oxo feRfefinide- sol ubility is detrinental to nobility but which
t m rhay aREbeabpdeabd astivaydraodlyez @d stopn inEGS ArivbhoyMPR (like HPR) can
bind to% 0’1 BltncrlIle lgrgt}:sllnpgﬂg 0 dﬁﬁéé a0 Blﬁcflﬁm ﬁlﬂ? tot"ﬁﬁls&ﬁixrkn (\f\'ﬁ%r Bsa result

ene ICla her ‘exanpl e of
when the@ @P& 9r M?}g madrblglstare@ﬁ@,p@mw pigfhe IG%BIP%,%CFFS fea is that MPR will
accumPRDERGink @ TP A€ hlﬂlb@ﬁlﬁ(liﬁg offeafic? tot RBP, p@yall heckBe tigling of RBP to TTR.

lzed to reve actl.l v.e
Accorqi:@iyc &?g &4 (% SFET 4 2R gﬁiL]bor oFre 1tb1nd to g)) sem Gs dn QMQMQ%P to

m ni S human
TTR, (Oeinieiw trapspprt sfactinglrto scenalpnsaveﬁa@edmz e&thalemmwa prdgfde transported by

RBP tcy\é%ﬁglﬁtlsrs&g Yncfibifg @hﬁlﬁqnd’ﬂsgu@s (M}h@bpeﬁfé fed BL@1 rhdi‘@\ﬁf@ﬂbf QHEP, thad $IPR, and
i n _combi nation H % s 0%‘[ g%ﬁ’Rare expected to
is thus@jesy §FPRerRyP: °fTeé’8‘ﬁmnE‘§%f§%8r PEPIATTA N o P

inhibit2ghpiokimsttly aduivelantlyf the Hﬂﬁlulg@ﬂmmd@" RoFurthpranoieritis eppected that MPR (like
HPR) %ngnn[g?oa«;léua'léé?%"u. s, &99&?& !ﬂAT REOR ACHO MPRIRE mSﬁés@ﬁ@i)@cts the same

ractic har macy, " 20t h ed. Hﬁg 8% %ﬁ ih
rnode gihpHon PRRCAPY A S5 % A BFBPSIER FEE e "F%?f’ﬁ“t?ﬁs fyoed herein.
f Q:[ p@d&@’pﬂeﬁxs td ath&lg@dﬁatdsrcaﬁverterdemct tht pardnt dpsinuie® Paddrugs are often useful
because dn some s tu ns tﬁ%y manyyeaeas\{er to ale%ﬂﬁl tﬂlncchecbrareht%u%s tl“ﬁeg) ﬁlay, for instance, be

I’on; parentera very, 1 ncluding
bmavqﬂmlertazm@dmrasrtranow@erms Heewers is Pt {lheRresistg Ry also have improved solubility in

phannhd@&tfcﬁ'l?xgﬁ&lh@fs Bvel the Eaﬁéﬂt ans, Anaﬁanw Wittt linfithtioaf die g@bmug would be a

comp%‘]n({ (?f %{)rlmé}g é]ﬁl & S nt f iing%ftfr%dnass Ialn ts e? ﬁgi)r%?%g e’fjltlo ’fachl%ertraﬁhﬁﬁ’tai dcross a cell
membageiRiestaer sddbéltsos)dqug@mtdl t molahtiy b ayhich ﬁl?lﬁé metggigplly hydrolyzed to the

carb0)§r}{§2¥cﬁ%g acl Y3 ’onée%md@ %R 03 Where War- doﬂlbﬂiﬁltld wRfefiehl. tAErther example of
ound direc Zplnto n.a.de

a prodgqggltl@it Prhgrieptide O%YW]Q} 1?08%% tcT_aa fail %rP re the gp%de is metabohzed to
revealaliiribtnb&bleuy the drug in a targeted drug deI i ver y
S y'ﬁlte %cgﬁspoun%r ?e@éi%gg:ﬂeg GQdIIm'anQI%@m hﬁlgeﬁitp%ny)ﬂe’; Q or in pharmaceutical

¢ oant | bt | posomes W | ol
compftsalplgeftherd theparg pgked ‘amhewmé%é%@te%éf Vcﬁ%}b“l‘aﬁ%“ ‘i”gj’éﬁ" Syitgple
carrieRd) belﬁlEht(s)t hechgigutg foRymibaiopird irtieistration dfite cfrgronmde bf the instant

sef or mul ] aRyaet aagsd
apphCFtéﬁ% g]gg{é *;,JFLB? Re;(nm tOI’l %e é)caehcetaﬁd l;ch%ce o?i’ﬁgrrg{] AR rrg a Zt e
r eRetes Of Adminiskrationon . Cbnp03|t|on/FornuIat|on

Phar macgitiCdhtese® %@tﬁéhﬁﬁdﬂrﬂr&y,@&r&ﬁeﬁﬂp&l RPud of2l) ARl Idhsidcosal,

e PRI o ) B G BT EaS e ek sl
subcudhe® 8O lnwravagys, Grtramedliary inigstionys age avtaterngl dF@‘i/IP‘gedmﬁl?glaf’
mtrapg‘m)”eﬁl RN or%ﬁg&gﬁﬁhj%bﬂg entrappi ng or conpression
processes. Pharmaceut’ cal conposi tions may be
formul ated in conventional manner using one or nore
physi ol ogi cally acceptable carriers conprising
exci pients and auxiliaries which facilitate processing
of the active conpounds into preparations which can be
used pharnaceutlcally Proper fornulatlon |s dependent

. o o - o "
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The conpounds of Formula (1) can be adm nistered in a
variety of ways, including all fornms of |ocal delivery
woaodslve7aaye. Additionally, the conpounds of Forawlua2¢os)20080

can be adm ni stered system2sally, such as orally or

i ntravenously. The conpounds of Formula (1) can be

aQUIHIErﬁe.ltﬁi efieathy a@pihietad thecompouhdiia a oy ralRdthgesmstdn@c manner, for example, via

| ated i.nto a variet t cal Y AR Ricshmuakhe
lm“m%“ﬁFH cdggﬁg%%P??gﬁglMgggE“%QkSOFUIFons
Furthewsepmq sieppfsiniges ths deye in (FETiesifrug delivpRy &ystemplGhi*Amplei liposome coated
with o@ﬂﬁ@pé&fﬁtaﬁtﬁ)t)dlﬁ Mhe ﬁﬂ&ﬁﬁpﬁﬁifbg Slrgetb&lfolahcﬁtak’éﬂﬁp deletrivtl@tly the©grgan. In
u r%tlna
1

ocul ar 10| O St Y form of an extended rel
addmolnﬁ}eer |nfaP'§%1?m‘flJ}1§ tn I'I’I’l osf a ra relealseaflgrmg 3m , in 1 r%xim 00?111 extended release

formulgtish,c ivj thedforimyd bn mﬁqyn@éme miﬁsse fmtﬂﬁiﬁ’bul bar injections,

| R LB GARE B mditogCt i ons (including into the anteri or
or_vitreous cnanber%mgsub Tenon!

S. i nj i ons or .
o e arar EoeS i LN SEAAGTr ey R i o
that is Bziél'fpﬂﬂﬁj Sy medak divahveitionad miingedidselying gighwating, dyabeymiaking fryigating,
emulm%l e%g éuﬂﬁl?% Erﬁra}l)ﬂu@t& &%&Ls% pﬁ)géséég 1 ons, US e of

t ophor ncorporatlon in surgi |rr|gat|qg
S é’fnza’{npc@ﬁ§al C%lFRﬂ’Slb%{’é E’é‘y]{ 9‘%&9‘1 ooy lélaIBFﬂ uﬁln gpe or More

physmﬁy@icé,lry a&ce;dabm&ﬁﬂ@ cqipisiaedxcipibgent adiliates tvhieh facititate plocessing of the
active Fogg)mlmtds 1n{o%¥e8a(%a ogsfwh?chcc? %?ed%ﬁa?rﬁacgu(ﬁceﬁlg ePrg%/\ffo 1151@45 héf)endent upon

Irect con
the routeonf pdwainisttaigncehigpen. vy efthewellHkmgwa te@@mﬁl@p,tcpraﬁs and etxH@ents may be used as

suitabi@ G aghﬁgﬁﬁﬁqn agants, ﬁa@fﬁmgta § ﬂﬁrmat:dilﬁcaﬁmm&s iabdven has

an_effective_res
ang}& forr?aunﬂ%(ﬁ IF grmul;?g]s éant%e ﬁarglgite[red %var1{3t¥ ﬁf wags ll’gﬁlglflg % i{n?ns of local
delivetyouthseyardidinosily, the pq)m;a)hﬂldy ofoouta (B cendpe atiroipipterpdisypierpieadly, spch as orally

or mtrgvgxifgaﬁf rhd &by &BM F&'{nﬂlg (I?caﬁ QUHQMEE% éaftochQI {h@ e}(ela}ld &ﬁlﬁk formulated
rati Ve t ake f orm of

into a ygigfy PElopiFally iﬁ“%‘%séfﬁ‘fle ?H]?ﬂléla’l‘clff”in??ﬁ“‘°% s&ﬁ‘gﬁ & ‘§1| ‘%?ns“%"renst?n% pets or
omnne]i;ép TRA] “bphthafieradinitstetdnasinipases, husis acimiieds e, éxteebulasingetion,
subretma(a ecla 1n92(v1tf¢é?ﬁl$&g§d ge@loaﬂafr L(frrﬁlhstxgﬁfnt éupcranJQJtlvgl hfecﬁ’(g@ Q@Itroblﬁbar

N SO 1 on second Ortl on _of
it st g e e s o et Ol T Hotons o
implartd, Gﬁhﬂﬁlnﬁ%ﬁlhéhs oblﬂha‘&ﬁiﬂ&sﬁﬁ@@dloﬁlﬁ]ﬁh’(rﬁw oifitrdent€] d¢uthr implants and ocular
inserts %n%alﬁﬁtéw?n%nsn? 1P1%(&Fl1‘|10r851s inSs oratlgx{ M?gall an%tnlgrlolgﬁclﬂg and packs (by

s acquecus
way ofxbreplnety W@Wtedpb@n@bﬂﬁﬁbsﬁeﬁqdeﬁh%@ﬁm@ ake the formof an

Oi Mﬁ%ﬁon@@éoﬁbo&ﬁﬁﬂﬁﬁd dyé @R&GaIGaRuREn cﬁféctaﬁﬂﬂ;ﬁﬂdﬁils agents with the
sol ut.i on, susFenS|on_@r sosgtlon/sus

corneg, @roagl@glg%a&]aas ofcﬁ)g o? gad ggeats BasP %%%{ ) bomrpo%t?on 15 effective
residefite Sifhg & tiage df@bantirio rbat Hrheds, wiow tﬂ’ﬂ@ﬂ‘l&(ﬂhﬁﬂt f tprAlbent 24plfoury prsiymost

he.E%8s ndiRr exanple, for a drop vol ume of 25 m,
Wmm”yhgﬁ%§%?atlon of 1-6 drops 1

lrver
t A CRERPRTHES CTPRINRS 2ENEBEHTS © %&ﬁ%%@tc h%“fWBV bk ‘g‘izf"fm ofiqid where
the ag@r@smreﬁﬂrﬁerft QBN busfkn@dilar bah. dpgicatly B Ghe vommsitignns glafidisjered as a
SOlutl?jl oi 5}(1)5 ens1c(>)/ th t 90%8 l'Itof %Q?ent%sgﬂrésént HRglﬁno Xfﬂi aCs@JoL&’ %oﬁp)g W the agent is

ical 'y about
presetd bromnc@% fome nngsmpmmn trrlgd el 6?11‘96’& ﬁlab°81m61ﬁ6rar¥‘ﬂ‘|‘1‘é°°ﬂpj’sm°n may

includl ¥ i1 GdnbiMion A6 B b MRS Jhelliafid Sontpasi@n aphicaal Alcatively, the

acce H and o nDIallty "Ophthal mcally
“MW%BE%B?ggfg Rﬁ??anfg 8¢t to a fornulation, conposition

or Usefuiroantosisions cesy i ap adiiegus sbetian, skraspbipmorselutig/puspestien hich can be
presergé%ltuli {hm%ﬂﬁ & eycecirf);% ci de@ﬁ’edtdbsﬁget oﬁ@&ta&gmﬁﬁél%d Gha f(ﬂ'dﬁ'n number of drops into the

functioning thereo or on the gen e t

eve. FeUBjait, f%é&‘l‘i@“ﬂ‘?@é’? &L afpuBisEFton ?“ ﬁ‘e ‘i:‘ E"Ql %B pog LS #P re%hr
compbsitioh. tARLidoGd toMposionsSpidallit dogiin $rem Sletut 0I1%E0 sooutdmmnorwtyplbally about

topi cal ophthal m ¢ adm ni stration of agents and

consi stent with the fornul ati on, conposition or

i ngredi ent in question being "ophthalmcally

acceptabl e." Useful aqueous suspension can al so

contain one or nore polynmers as suspendi ng agents.

Useful polyners include water-soluble polyners such as

ceIIuI03|c polyners e.g., hydroxypropyl

o .
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pol ycar bophi |, acrylic acid/butyl acrylate copol yner,
sodi um al gi nate and dextran. Useful conpositions may
wealem/goraak ude opht hal mical |y accept abl e sol ubi PCZiUS005/020080
agents to aid in the solubi2éity of a conpound of
Formula (1). The term "solubilizing agent” generally
0.1% td b6t DOE Stil@EaR typicdllyabout @2k totabéun 1006 puviadstOypicily o0 th hout 5%,

ution or a true s ut| on of the agent. Certain
Welghﬂsvglﬁlfl%c’faconépé’ ; acclépﬁabl e noni oni ¢ surfactant

. for :
o LI Sqpeny SBcE: BO: ORBRIED ISP BILsd GTRARID Fihfgeimically
accept@ﬁ:eaﬁ@resp&ﬁ toch&&nﬂﬁmnh@hﬂbsﬁﬁh baingacizeqipadllyemghyteahgsno persistent
detnm%{ L%ggt %g %%  Or the gm?tleo%lrr% hl eoq’ & }ny o %ené]r'% Qxe ity Gﬂh@slung@ {)emg

on‘p05| I on e one or
treatedrTiyrgics pichy alllcalnas;lailrlbl)mﬂae@eﬁ B éemengp PP qowg%@%fe@cabwhthﬂm

adminiHEd hddfks Bt Rtent WS td eHir@latRE,| cOBpoSit6d or @redie b qhestion being
pboric, citric, lactic, phosphoric and hydrochloric
“ophthalpicgflyacspl@Rls” such as sodi um hydr oxi de, sodi um

p hiesig hat-ays s pabimaldscabszin @i Tere pélympent 2 suseenfhgagents. Useful
polym%& llgé;shﬁ% %@tm%%%l@?%{mﬁ&& S%El’PdS @@1910510 polymers e. g hFrdroxypropyl methylcellulose, and

roxyne am nonet hane;

water-gfolob R PUITES VP €°SS§BH?dGh‘PW]c°3Pt6‘8’ﬁ%1?°é"n§Ffd %%%Hﬁﬂ%’rh?"“ can also
compri6d Un@plitEb@micallyl 6dteRbiciBicoaiRsiespotyel, st befosexamge frons| uded

carboxgmﬁl%?ceﬁ (la'l %grbgrr%gﬁcrgﬁcgaflﬁgflg?é F@(ﬁetﬂ;ﬂn&ﬁacxtyﬂﬁ) polyacrylamide,

TR TN accept abl e 'range.
polycatbopHfili derybioreisGuivt scoipie qqmbwraé%h FRpFSnbHEEr nor e
0 mmflil@brﬁiso@labds Yoz PRGARIAD b tsafidaBy desep@ible solbiliihg sgejsiio iddh the

brin | al f . the 9si Ll s agents that result in
o SETPY il 5L % GBS Al B e o
formation o&emiile salgtieed tmsolpirnadbé thd?fﬂmmﬁﬁlmﬂﬁa@aﬂcﬁéﬁ’él@ Bpnic

surfacl%{l; Qr | )gﬁl le 9&1;1551%5@ 80 2o ﬁ@ﬁt asolﬁgl[zﬁfg @genf)20 &ﬁ"c}ﬁﬁﬂﬁhmcally acceptable
oonate giy 4% alte1 or bisulfite anions;
glycolg H‘i’lY@fSPlé eé’aP‘il%eﬂﬁylﬁEq el 48 i1°6%i de, pot assi um
¢ hiserl cd@posisiod imaprrisdihagie bfeat more pitialmisably aspripfable eH adjepting agents or
bufferd ;rag%%r@cé %uﬁlﬂé foR Secn ga@e%% visetite, I%W%ﬁﬂoh@ﬁﬁ hf@déhl@ﬁ@é@lds bases

one” or nore thalmca acce ? lactate and
such ap ORI S E DR B PIHT Pt P oDy st s oot an
tris- hyalroﬁﬁlféfh\jﬁﬁﬂn\ﬁﬁ&halnﬂ Gﬂldlﬂﬁerﬂﬁbmad lcirate/Oextrade sbdign bicAihanad smmonium

chlon%r %U)%]il 1ds rE‘:"ses anra bu e1s a‘fehmc?urggc[ iR gll amoﬁﬁt%n%éd%&qalﬁﬁh ﬁﬁ bﬂﬁ‘e composition in

and ernary armmoni um conpounds such
anOPHﬁelmz‘allkwmptﬂlhhemE%rl de, cetyltrinmethyl amoni um br om de

ar’(ﬁeﬁﬁ%&k@%Bﬁsdﬁa@ s Yinc1eda oY dr 86re ofifttialnhically fre¢ptatils @4lts in an amount

requlr%ggrgfg Ig%ﬂlo ali LP?’?% 8?112{’%1%011?%9 agle lgt%a(l:rreucallﬁ ac?chtng‘%Ln elllhlths include
those ving @idiuet pressipueRTgesum Siiptsahd @loﬁdﬁn F@*ﬁ‘?a escarbate, h?f?ta ﬂ?@@phate
blcarboﬁgél éﬁgﬁf HQASM@WO?L]Mﬁt@%Hﬁ alitade ARG Hc1eHe YR ARG dAPHassium chloride,

e oll 6‘1% %?}L&yet hyl ene (60)
SOdI‘HH W%@@fﬁﬁ?‘%‘ﬂ b’é‘é@f’ aB‘i“Pmu ol yoxyet hyl ene
al deydr @dche sosnpaditbnamigyalsp elngd onedriveresophtbalgically eestmsbjapaservatives to
mhlbltl nubrlobol%ltaalx X’é %mtaﬁlg rrBreéwa!l\les 8&1 me%ﬁ&fc%talﬁﬁgmﬁh&ek Ql@ﬁas%yfen and

antioxidants to enhance chemug Hiorid
thiomeypayy lgﬂalpﬂqe@ ch}m@e @10*1@@1@(1 ARAErnaLy FMQBFR coppery fua]éﬁtbgnza onium chloride,

cetyltﬂnﬂ&ﬁyl&%onlbﬁ/l bi«%ﬂlyde @hd @W@?ﬁﬂuﬁunﬁ)éhﬁ(ylde ascorbic acid and

bi sul £.ite. e S . am
A
enhancaopsddaseabibity oAfor ehmatpueh Suitabrgopiop BlaRRsE oY RSy lene fucy

acid gﬁ@&fd@s‘ aﬁ@&e%et&%@erbllp €. guﬁcﬁﬂ)xyelt}@lemm) Iy LS @itel] bastoS oil; yiidli porbxyttiylene
I'ncl ude preservative ng 6 : qHES|t|on The
alkyleﬁ’ﬁﬁtawaﬂu"tﬂpeenéf%’iﬁsergc CERIRRY > &F %’8’“? e the formof a
s oftilichtiar tséfall compdsigions canp inblede ons@ miosecniinasidepssetp exhprse ehpmicglibility
where r%qgl‘rédd @bl Hltl{))h(ﬁntg Qlﬂhdénlg:ytdl %@1‘ exaxifle onﬂhﬁsl’:&bﬂ: Lcid Bb SRABMSnetabisulfite.
ease IS lacrimal fluid that
bathes the surface of the cornea, or directly to the
cornea itself, with which the solid article is
generally in intimate contact. Solid articles suitable
for inplantation in the eye in such fashion are
generally conposed prlnarlly of polyners and can be
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saline buffer. For transnucosal adm nistration,
penetrants appropriate to the barrier to be perneated
weanecwexd4i n the formul ati on. Such penetrants &C®/US2005/020080
generally known in the art.27For ot her parenteral
I njections, appropriate formulations may include
aqq@emu@énsmmmqmmu&asm ratkagrd s siqgleatbemaibfeylosaple gpntainers.
Alternzi%ve\f > I 0 |d85% lch%sa%lg ?a?:egl f- e Uiefi Gk %hla{ cafAGL tl%l@aﬁ‘ fosmclugéjzg h

s are genera nown in the art. One useful
PreserVPermth%ﬁOFD@?FﬂPér sol ubi I'i zi ng higher quantities of the

C Qmmﬁﬂﬁncféﬁmﬂﬁﬁﬁdiﬂih@ alsd 1)akeahe&'prnbgf a vy anifle extaapbednsented petween the
I vel € YR acr. uid that bathes
eye anfgeﬁlslédt %8 %ey co sa% wih re 1 aﬁl g%y{]% gép#t Rek é’% th gle lacrimal fluid that bath

1pird at i ne m xed
the surfapqif the aggreeny é’lfféﬂisty e errace lfselfc‘ﬁlﬂla@l‘ihﬁeﬁé@ldd%@ f§ a5esgply f intimate

contac'J—Sohd Q:’ugles suﬁdﬁoleaér 1mplaalﬂlﬁ51ﬂh thEReye.in sk B4hion ik FerlerbBP@mposbdiprimarily of

iti I at i ntht can be used for the sane
dem?ﬁﬁn g&e° O?Waé%ﬁﬁ §°d T‘bﬁg the structure of Formul a
( IFyr intrvabwsagection, cofipands of Keemtla Gomgybe SHirpgatetin edueayhilutions,

prefera%%%hph?ﬁol?%uaﬁﬁ&lnpatfbfé bﬁf@:mlucgﬁg i s\Wbihddn aﬁng%} k@?ﬁﬂ&na&%ﬁysmloglcal

Pat ent. Publicatio

saline bydfory /Ferltgg%xglaosalaimmjét%[h%q, ﬂ%’ftfa\l}té F\.]gpropgat? t8 PILFY %ﬁe permeatec{ are used in
the forﬁlﬁ)lﬂﬁljhl Sich gendiran B @ehadllofnotoinrhelag. Fdr pthprpammterglrini¢ctipnsappropriate

formulat% ngnqilsyen(ilclu%e a e(!u!; &q{o&#&bﬁgaﬁtﬁ)ﬁg pfeﬁ‘ra@ﬂ WQtH Hlﬁlggl%gl&lﬂ?g(ﬁnpatﬁ)le buffers

non-1 oni ¢ surfact ant
or excigionts. divel} ﬁlxylplant%%? srasitlly ke ¢ #bnal |y an i sot oni c

agse ﬁsefuﬁ@ﬁndlﬁon ﬁ‘ﬁgolu&[iﬂﬁé'lﬁghexf @intitidsaf tlh@dfbmpﬁlmﬁsr df Forglagl) are, by way

und. of of oline
of exaﬂ}gggrﬁ H?sgw%l& Ip]@ggcxfe {1(1eu 11 é/ %rggg re)l“g a%% I’Pldsﬁo 'blle A\ p6h%sphat1dylch li
mixed Spil bdgregrotybtems, fugh mifloat degribddmdr F-8i. Aigrl-aPheBnBEuR OGP 13 (1996). An
additidn@ rf(mﬁﬂ%og kidat daR6d WHEHES: dleys%@ﬁlﬁ)%wml c@Mﬂoﬁﬁt@ |hzivlﬁ@ the structure of Formula

. nmonogl yceride and a f ana[\og sted caster
 ivefys 4,4 SRR AR PO AL o ReoRB IO g 4 Rymed ca
oil. Sa201E) QLS Hater: Pibbicariod Nunfbkn) 200246183846 O dlomatively, @mla@wepmpnsmg a
compoggcg z{?&‘%’g%@ kap Lmul&ﬁl%orlnﬁ)géﬁ @@ﬁﬂo%ber? HE ah G@leb BhaNQ a st¥¥Bizing

anot her {ml atian corrp ds,pg &
amoungh of ARG A @ftﬁfitd’P‘i*PE}?ué( asplyent, pd °B|‘6°é‘%‘ VAP RPPTStesth ~ee another
formuRRRASPRR1singY bipolrid B EFormDy (Defmdes dogn ofl aigiitnph-ioalc sofacthnt.afed U.S. Patent

ter...nee U S e L, SI\Io US
o4 98555 7355t Sy A AR SRl Eahliy GpbiiAR,
lysophpgphatidylehofine) mensely¢seiderapd prigitwacide SeedARIiPRiat BY- LB A n ﬁ%ane‘ﬁ@
formuﬁﬁ&n' cHprisQER @diﬁbdﬁld\bf Fd‘ﬁmlﬂh@fﬂﬂﬁi@dﬂduﬁ ﬁlkvbeytelﬂﬁ, ar{H mik@ant. See

rr e [
Intem‘i?ﬁ?"ll F‘g’ﬁlgahgh%(b ﬁ@ ﬂq@ggﬁm ou n%fls L \elt\%f: #On%ulﬁg?]é%m mm%%ccglgpound of
Formulaq(F) inglud¢selgnyaistoy] ahﬁslé@@iylcm eqylean pql t-pugyl a}gﬂgb@é Fater. See U.S. Patent
Apph&@&l%i)lﬁ%mnll\fo% £92/0 48063, syr ups, el i Xi rs, slurries,

suspensions and the |ik r_or

ot BRapBs ot P e D St CAT A e e s
comp@h@|witl pEarf@eutibely el taiblvearityy omvikopient voh dnaym imtbe @t. Sothi cgiriers enable
the coﬁné&fn&kdgsckbe%érgn F)ri)g fo ul a@ taglt:ts tpb@de?sollmi’sow% 8!1?3%955 |11Qlﬁ§js gels,

opti ona %}el n resu g_‘? ur ePh and 1
syrupsp plixizes Slairiag SUERSESip 9<rid dikg 1f°f @’ia%fﬁwt@g by apafigy to g fpaffg: Pharmaceutica
prepaﬁﬁUnE abbal u@&:)éh bd Bfain€Shy nluimgiﬁs biriedle sotidexoiieatiwith bl @b obthe
comp(furn?l esrecggg ﬁm, ogt%lngl b l u?dmg s sulggéﬁsﬁ €, and Elrclceg ttﬂe%!(ta{e of granules,

1 NC ac 0 SUcCr ose,
after adgingWuttable, awghanssmfmstr@t to obieh b6 I8P OEP- VTS EpIEH AR i

part101f1151'r IR0 Esu amiinélﬁdlﬁé 1@&&3@ suchda€ ahnnsbladr Cdbitol; ic€lRloSd pdparfitions such as:
pot at o starcﬁ tin

for xR RGN B D AP P TG B g fgacssths metylcibloe
microbryshilline qulnkogmylhmwpydpaleieﬂhﬂte@slese sodjufn eapoxymethylcellulose; or others such as:
fi PVl oE S latlePS @ alciRh piRl 8k Stf 8846, @Sntegrating agents may be added,

pOIYV%glF{}% nﬁFéyr rol i dor?g (I%g}P or Iglow done) or cal c% um

phosphate. |If deS| red, disintegrating agents may be

added, such as the cr oss-l i nked croscarnel |l ose sodi um

pol yvi nyl pyrrol i done, agar, or alginic acid or a salt

t hereof such as sodium al gi nate. Dragee cores are

pr ow ded Wi t h sw tabl e coatl ngs. For this purpose,
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Phar maceuti cal preparations which can be used orally
i ncl ude push-fit capsul es made of gelatin, as well as
weabds/oozaal ed capsul es made of gelatin and a PCT/US2005/020080

pl asticizer, such as glycersl or sorbitol. The

push-fit capsules can contain the active ingredients
such as i3 cAeTinkddutRcawhdlbse kodivne polginylpyadidéracieose algiyicaeld prs el d¢geof such
assodmmalm@lrches and/ or lubricants such as talc or

nmag &si um stearate and optional ly, stabilizers. .

sBfagee cerpr REevided ish syigble AR Yy &Hﬂ@“ﬂ?ﬁy“%@n‘aﬁ@%ﬁabsé’ﬁmms may
be used%ln&i&ﬁa@%ﬁtﬂﬁﬂlylcﬂntﬁlugtﬁradﬁdbﬁ thic, iy dsylpysiliionea sarfoadlizsl, wivkthylene
glycol, ér&lg)f %ﬁa% adlg'f aix}uer sollltllo(faiéJ a.n(élbﬁ) %gl\é %MJ s%{@gntajr Xcﬁ@:lﬂ%’mxtln@s Dyestuffs

zers fornul ati ons
or pignfouss m@rlalad®él tri ﬂm tepfqteeor fiagee S%Eftgls Epr entifipptigyer dgydaradterize diffyrent

umwm&gks§u&neagﬁ%aﬁ$$&@t|on For buccal or sublingua
adm ni str t|on

ta
t glﬁlpgchltlcq Brf%gg A/ Bﬁ Caggfi %se($ orgﬁzulrc ]aash F tca sglgse%%% P r%g{atm as well
as soft, Rakd edpsuldnelide geluipefid A plfsdyizo bual #satycdrelror ﬁ’d’f‘ﬁ’ln iTBg fugl fitgppsules can
contaanItle algtm%{éﬁl%s %@Xrﬁ%et\m fifbdr Gudf hUEcRsQ f)m(li:e@’ saal a@st{rl:ﬂes and/or lubricants

oys transdermal del]very devic % ? é g glmlbe
such asﬂ%@@@@fﬁﬁ&lv stpatie PR Y ERb ﬁ‘éf‘éa Tp hospRstlry %°§net PRESHE may
dissolved or lesﬁeﬁaﬂ)ddﬁlh Jmum&qmﬂs‘ sish srfatgfoild, heidperrfoumdiguidpoliefiglene glycols. In
addl‘thH rst%f?ﬁzers | \é eﬁ'&i«!:do IAll f&m ?t'ﬂ)‘il{ 1‘31 Arﬁ Qdﬁm%ﬂsﬁhou-ﬂ]l% in dosages suitable for
7on and use of transdernma pat ches for the
such adjanistipiqny of phar maceutical agents is well known in the
Alrbr-buce®r suBlirGual addhiDstraliet, the dNEnpoditjoBABay A& the Sunnlof tplaldis lvesiges, or

na e constructed for continuous, pulsatile, or on
gdsmﬁ%%ﬁﬁ&”@@ﬁﬁV@#y JOF phar maceut i cal agents. Still

f inothee psefid foermdation frnddminidatins pfcompoundrdia b HotHEge gffFormula (D

employ!: QL Ba1 (i!:l)ver’;} ki "ﬁ%ﬁ@mubﬁtﬁﬁﬂleﬂﬂﬁl PARBI SnaPbe used to provide continuous
I ont ophoreti C patc

WL N ol
and usﬁmﬂﬂmﬂﬂ patdtefor tt &livdy efipbomgstition ageatnis b‘éu kot See, e.g., U.S.

Pat. Ncy‘g IOE‘.QZSE gitu pt%ﬁﬁgs Engil i)é c@&trﬁ@e@?&@%ﬁuoﬁf pldd4tife f R PPdcREnd daﬁvery of

nmpoun ymer _matrix or
s oA ST LA DipRe PRI B cxampisies
by me#kb8QHMph@etic pEtafemﬂdaie ilike Srassdérnaiiphichef gin ptovidnedeqlladfelivery of the
compoglhdm ”[rllle ra¥e ?gqsgrgtl h@ glodi ?%Qﬁgqgce @o%uglléggﬁe%%ﬁnﬁ%; G}nﬁﬁpmg the

sl ons or ere ueous
compogis mthln@mslymen nwm 037 é‘ﬂ C@nw sely> aBopPeY %\%aacqrwalgber}laqda?,ﬂé\freaaq- absorption.

FormuBfoR HhE8E féﬁtxang_d'eﬁlﬁﬁﬁﬁﬁlﬁ%lmoﬁ a:Ianh @ﬁseﬂﬁy as lﬂ&crﬁtla _@ﬁ@eb a0y @h be lipophilic
emuls%%fféff El{lf%@ﬁ é@ 2 g&sl Oﬁ d1sso ved a%%t T de rse§ %meﬂ o@ QA &Jﬂ 1@9 Transdermal

onal ~1on ore evi ces t
pmdmsm%ﬂb@huﬂedﬂﬁdkwmm@maﬁOQ@WMWﬂﬁSbw%nm%wﬁ%ﬁw%@ﬁﬁﬁunds

hay, qxddﬁ]ignat Qﬁoﬁltnreﬁ%%f:é:s‘ 112 cal O Radl &k obdldr a@hifisttalén JEY@EBufs having the

licator, created and paten

st B B 15 LAY PRI BHEOPALL Qieg ey wdte
OcuphdB¥ ek adtopinied sysiem(clevelépafd Ieaidi Iné. st rat i on by

I rf‘h ol d?mms% ontoggxP leﬁpogxtds Eﬁoﬁﬁ”l?(l)(ale)co@%ﬁenﬂy dehvered in the form

conveni en | vere formof _an ae 8 f Xll
of an gsyoead AR i I rﬁ?%}éﬁr?ﬁ%%f 2gehkeT oith e Rrgsta ﬁ“&aé’ ¢ propetatt e.8.
dlchloWdiﬂtiorblh@haﬂéé ﬁlcEIBroﬂuo‘idJﬂleHﬁhl ﬁchﬂﬁ@@x@ﬂdoﬁfeﬂlane&a@on dioxide or other suitable
gas. I’Ej h(e: Ez{s%c?fglg)lggsu}il%%fi aerosol h aéﬁée lﬁﬂt(ﬁQ Qerdg J‘nHl%ﬁ Qyﬁ%@% valve to deliver a

uor oe car |0X|de or
meteragiainbat| @pgées andicprtridees of agegefin for me ¢ 5 TR DR B pefermulated

conta&Q€MdH%i omoﬁﬁouﬁtﬁin@ b Eﬂltﬁtﬁé?bokiryer ﬁis@ Micfd hsngtode orahivie t 0

e St T e B P ST O f Al opi By Bl iecton
or coﬂﬂﬁloﬁﬂﬁﬂlﬁérﬁﬁemmtam &ir mjeniipn anap bapdesentadiiung fdosegreforay frp o hlapoules or in
multl—#(%g co@ltaﬁﬁjs tv@@laﬁ ad%@d/ﬂé%&vi%l% €rhe odfond BEHAS Such ForrBd B Epensions,

conpounds may be fornul ated for parentera
adm nistration by injection, e.g., by bolus injection
or continuous infusion. Formulations for injection may
be presented in unit dosage form e.g., in anpoules or
in multi-dose containers, with an added preservative.
The conp03|t|ons nmay take such forns as
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appropriate oily injection suspensions. Suitable
i pophilic solvents or vehicles include fatty oils
weucls/amsisesane oil, or synthetic fatty acid eBCENS2005/020080
such as ethyl oleate or trixglycerides, or |iposones.
Aqueous i njection suspensions may contain substances
solunoW'bir 6rhuldidie n@aH & atpltGuswbiB @@ Sdntl yhaydonthih Eorsulsxe A Mych sLsedpending,
abili d?O [ um cagbecr)lg(yrret hyl cellul ose, sorbitol, or
s “Zajé)?? APEPERBRal |y, the suspension may al so contain
s Bharmdsbusical foabilftiopsefprparspteralgdmmistrain Bpudedauean sdutiopeet the active

compoucl&ﬂL BRjatet- EOYubefc%rInR Qd&%ﬂ%ﬁﬁiﬁnsﬁdﬂs alileQutive Sd’mpbii'tﬁs may be prepared as
rati.on o |

appropmitff gglﬁlafcflwipenstowg I'élg%atbl% %gop 1¢ so%ax%s or vomcllI €s ugzﬁlﬁé fatty oils § V\dlch as sesame
oil, or yathetic ffaty addestsi sucktas eﬁylwle@thorarl%mmdab Prélm@wp% IAél“eOéS igjection

suspenﬁ&rﬁ rh‘la @)n{ﬁﬁ NelolJAT RelYo) ﬂ@etaﬁrthe vﬁ%@cfs@}r & ﬂié%&peng_ble seh hgrodna s

be fornulated in r 05|t ons
carboxylgqflgyéfellblgqessorbliﬁ,(ﬂr gcfxtr?no é)r}?flonfl@c #gfuspggsrl 61§16apl a so contain sulb ble ssfablhzers or

agents SHIPD&EdsOhé @Rbility of &b enipowids © nkivefsy theeprgaaratl@mﬁ higlin¢onegntrated
conventi onal suppository bases such as cocoa butter or
solution
ot her gl ycerides. In addition to the formlations hicl
dedtemitiyelis tsreeth Bgrstignt mpnee B RATde PO AR W8 Sulable vehicle, e
sterlle%ﬁég'&lhéﬁvﬁ&r@foﬁu%epot prepar atl on. Such long acting

?nr%:mg(t)llglusomagnPX be %{T] d E]nl resc &X)n sg}lr{ a@%t(ﬁf éeE r}e&afl Rbm, rectal

taneo u S C u
aerosolsrspmmgc@ ot miention F@@pq, 9 £ corrtpmlgg copmntl@glémyp%torytbppés such as cocoa butter
Orothqum}ggg@ds may be fornulated wth suitable poI ymeric or

aﬁ %gg@g%%g%lfgr%@?%?sa Fcrﬁg%dr?rrleg %’an a goma 2’%’1 2 Iélaymljso%e %Hndla!?ed as a depot
preparstoar Sutﬂyloyg R tig fyinelathes invalieiadeigistefed by 1@]34@}109 (forpgample subcutaneously
or mtrﬁlgl@lgullagg 0¥ bflﬁ&&ﬂﬁgﬁlaﬁﬁ}e&mn | Fhu§ @Jr ahlfle C{ﬁ‘&@ﬁlpguﬁc[smﬁy H@]Sémbﬂhted with

orm ng m croencap su at ed rIatrl ces &)
i RS SUHEAROUF B [ GO L FEIGBHBOURE BT RBFhT Goranes
resins, (of 3s spdﬁmgly miﬂsg datlaties fop etayopiesas a stpéggbrsdibigsalipon t he

L c so known as
r ehrl-]?cq bpe de apo{ t%;glrs o 89 Jnydg%§ foﬁﬂ gg 1‘11@1261{3%%\22&%{9&% Eiilr eknea

mictodpcmesenms PO @eppoumfgpmﬁ (B biagF R RREE BREMipgpon th i
of druP@ pBlyS& aﬂf tﬁeﬁﬁﬁﬁedof by pﬁﬂcturaamwnregerﬁpht@edj thel gpitel off didu; ReEse nAarDe controlled.

bs o0 sion
Depot: nﬂg??@gi ns dréa'go% als rpéey de by nggaagﬁgéheedrgn%lh Ylpos?ge% 'i)leﬂncxggmul s. By
way obimié A5 pisleom o1l Aqpol Preisbetvendiantmeds of adpinigptiop & gmpounds

havmé: RS Hde@e Sle})rmuTk(g $kd s@lEra 1s|a3hu@avﬁsjahlﬁk 8¢ ERptian of lH3hBI ordered collagen

nemoé(lgllnr?({yﬁgﬁdl?fgg cﬁgﬁp%%/ X9 %{g écﬁ galt 1!5?/‘ SCQ Inﬁ c&tﬁg l%lélzeél g]c, a natural storage
depot fr6m atialsjabtar matdrialcammotyepidly fempwed dr degred frrathe pyel The femabéon used for
d.mmgngl%L 0 eocmngqah@ i!ﬂtoltl{y s@l&&ﬁa@eﬁﬁﬁh@ E}}e %Jmh‘tﬁ @ﬁﬁ@ﬁm sﬁﬁé@led‘&r}épphcatlon into the

Fenpved or ¢l eared from t he eye. 6\?61 1; de o
s EIFRUSH ORGSO HEBLHE (P e Pramples
for injbdip@lapilikatiol Drifysee sGRtonk) eusadfmyiorfs of ¢vllsidkl tusipheonf.or

ap/? | IllaC aét eI: na#':a%e?fo% Exg h ﬁ:oﬁ)é CQIX 0 ?%T&ﬁld i hsr aocldgalllzeﬁ system

canRtirE W't met er Sulta for |nject|on
compriisipg derzfialeahol, epqmolpraw@ctantm%rnﬁ lﬁewam?ﬁomhmdém aqueous phase. The
cosol@ﬁ’c@ s'teﬁﬁﬁdy@ga {®F oBanal BYsRlykthylas §Lyco$3[$)pﬂ)ﬂ’é‘qio@iﬂlﬁylﬂié glycol 40 castor oil

ensi on
(PEG~t4ﬁ céastﬁvalﬁl gﬁlh'g)bp qucous nsB gﬁ legso sorgr%r% n{ e d%f(}l\%?ﬁ};dko%ﬁobfc%gmpounds well,
and itepohinceriow Byisitsewrrorpns sduigstisénz Pturallxz &R Boporpnp efig seolypot system

may be Va{r{e@&héﬁgably@w%ﬁ Qésﬁtmué(ftb m&llﬁfaﬂ@fdkl&tyﬁﬁirm&}cs aaglheitfiore, the

Th Iv o
coni GBI TGS HOFYUPROF SRS Oy -0t POk AoPet Ry agns mey
be usd@lingeal of #0G-@@ &kstor oilpiht fr{cREEGiz4 Of rolrsthydene giy¢o) 3%1111&!91 bé?@%d Other
aqueous sol ution. This cosol vent system di ssol ves
hydr ophobi ¢ conpounds wel |, and itself produces |ow
toxicity upon system c adm nistration. Naturally, the
proportions of a cosolvent system may be varied
consi derably w thout destroying its solubility and
toxicity characteristics. Furthernore, the identity of
the cosolvent conponents may be vari ed: for exanpl e,
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Al ternatively, other delivery systens for hydrophobic
phar maceuti cal conpounds nmay be enpl oyed. Li posones
weandemordisi ons are wel | known exanpl es of del i veryus2005/020080
vehicles or carriers for hydrophobic drugs. Certain
organi ¢ solvents such as i V-nethyl pyrrolidone al so may
biocompgtibplymstediay raplich palgpthylasaglichlye. sitpolyyinyl exrplidayg; apt @her ggars or

polysaécggﬁh&ldaybe 1&%&%&1@?&&&@ soifd6n. cOMpounds may be delivered
sing a’ sustail ned-rel ease

o SHTTES he BB GC HER TSRS 1 Pyd?aﬁ%n}%?%ﬁﬁ%ﬁ?%"°ﬁm‘f P pegmployed.
Liposoﬁles’hhaéﬂmlsﬁtgls irh @clt nevapenpleseof ddjey vehivlas grogrgers for hydmphoblc drugs.

sustalned ul e ehls S a8@ost o
Certain or%amc sc1l\fentf(%1 g%\%%irg Lﬁ%ﬁgﬁ Sa Qﬂl\éfb ﬁgﬁ}é&a%}ﬁmgh ﬁ&lﬁgr t of
greater Qisitaj fh@awél%élwem@aﬁ% Bk %erd a%lﬁeaﬁ&ﬁtﬁlfﬁd Gipterseep such as
sermpeﬁﬁ,@ﬂb gidticed aﬁsﬂlﬁﬁxydlﬁlﬂio‘ﬁaﬁcﬁyrﬁeﬁ&omﬁﬂm)ﬂdﬂﬁﬁaﬁen}rc agenf. Sarigveek s

over ure

sustamgcﬁrafe?sE glatsrlaés]have bée esia lls R (Are%%l %ﬂthn %?h 8@%@1&1@111 thBa.

"0gi cal” s er apeutic
Sustamé&gaewtcapm@dnaw dema@%ctnrﬂmf é@ﬂé@ fagyre, rﬁkﬁ? e FPmPO“ndS for a few weeks up

to oveﬁb@@ L i lfe@én'dﬁé] ol B chBBic Hﬂﬁr@Mﬁ@w bfoRich1 Qb af thBerdp@iitictrdagent,

mnlstratlon of . co aV|ngthe structure of
addm"F%FtFﬁ.ﬂg’és for 13r°tﬂﬁ§tabblgét}?ng§% F K% enretinide in the

t oaaformtttionfor memwm@ﬁ@mppmdﬁshamaethamct@v afiforpppla (I) has been used
with fe%%{]rﬁ%rﬁ the B0y tsof H&fc}ﬁﬁgt@rga pﬁﬂste@y A0 biariRQafers Lo Dis SSsketbd 46 Avanti

abanma) under the
MR M TN ML Ty o —
organiFFAlipitl ¥atkikd &bt ihdh@bsugbeshodpyisidpttosetiatrioglydeddeaind fatdy acid, is demgned to
1mprovm1?,he oga QIVFS lllg’ o'f ?egxginﬁcﬁt §u¥l% éa%ln%laubé g%ﬁ Iog.pi%gnuiagoﬂ HR LM Ees

enretini de. Such
lysophf>qphqﬁtgylcgp]ugﬁnonpglperldeapfl fatbegcids 1§)prﬁQﬂseéltt? @“f? PE(]’{}QF mil%qyqula%@gaﬂablhty of

compolulycﬁ QRPN tﬁ'@&chﬁ)’df P&&hlla (X for ﬁ@ﬁ@ﬁﬁe}iﬁﬂ? bph€@infdald batat gdsemea; ahd

consits B et G T PR PG ROPRIF, 1) rof
t bl df the mntonsarescolpﬂdﬂmam mrebeasftl o entigridatssaend é‘se afipgcpgents, thiol
contanﬁwinbéugﬁgsmd Sthre kéﬁ%l@ﬂblhﬁdﬁg a@@fts Eiamplteﬁcﬂ‘ sic@ sttiﬂil&n{iﬁg?dﬂ{s,aﬂclude but are

nerati ons ol mul
so g0t (DRI AN BRAB DB &R g LR Al 0 abon
0.1% 16 bigheas Wy negeligycerdhidpibowd mdaiorbayl oiFdEAdS) Jpi 0.8} terabout 2%

wiv asgo%ﬁggcﬁi f}s(; @b@% td go!olﬂg 024 Wp%lyso@ﬁ@rgﬁl &. @i MS\H 0. 05% w/v. polysorbate
I ng ents, 1ncl @2:6 not

20, (O PO S ETLBR (DRI PG P g p s heprinoid,
(m) dl%lelﬁ)/@afl&ls a*aﬁ)utma%ﬂémthndﬁﬁci‘dr()ﬂ bangbinafian} thebgut 0. 1% t 0

é p?ug?s o?% ?19 E{Y%%T}Q ltprow(i%i) as Qal?[gw{th &%Aa@eghﬁm&ﬁlpanble

ut 2% w v ascorbic

countealemsd Phasma)ce@cacu@ Sosrelesitsunsy be DRy e 45idh e fias tgnot limited to
hydro&hgmc QuiRRL %ediO 150 tktarld, rQa'i_h%sW/cMJc 4&0 Eaﬂs ehdabema® solfHlE)in aqueous or

I.ni arin ul fate, (k)
°ther13 ‘P‘Eﬁ?g’ﬂtﬁ‘t&’ﬁ?m t% n%%‘f’?fl %‘ier? af)% rybsafjl ?m]ts e and ot her
RH 3 (THYO DL DA S 4G AND CONBIE > ERABES um
a e frfl Grnan%al’ {hnsGA %fnﬂl@lg 1n€l@cﬁngtlmﬁlﬁrﬁ Qﬁ[amﬁ&nﬂchﬂé be By of example
conmpounds of Fornul a rovi ded as sal s Wi th

I
ol APYHECHERORIES: EOIAED G EOu P A ™ o 1
PhEue feaG eatﬂeétﬁahrhqumc enpaltclingefsalotint smyntlofthd ompemd bfingpdministered
which w1l;?¥aheve %o sgme éx@‘f‘i\! olﬂg {)rlqlg)re%‘ﬂ‘he @}miptclrﬂs%'fﬁm@&isegs@ cm{d#tfog Qp(hﬁfdepoemg
c, acetic, lactic, tartaric, malic, succinic,
treattgt ¢, Salts tend to be nore soluble in aqueous or ot her
Pr e QbtigosiBk VRt tlatm@nel(d) Becribet Heetponis atginfstee foapiophylactic

and/oO ?li&'?]%%{{ig%HEﬁE gE I\I'I'N%'I;é ans fef?apﬁmé@% I‘@M tic and/or therapeutic

treatmeuinTia Frsrapantd applicaipnt thersevaposifigaprira pdsnigisiesed el @Paﬂﬁﬁ‘} alwa?)f spffering from a

diseast; XA o8 oM oMer, ﬁlﬁﬁ&ﬂcﬁmt sB@iBiedd tERR oPdt AR bR Gally BidShe sgh@ISms of the
cats, goats, sheep, plgs rats, mce and rabbits. The
term"effective amount” as used herein refers to that
anount of the conpound bei ng adntnistered which wl|
relieve to sone extent one or nore of the synptons of
t he di sease, condition or disorder being treated. The
conp03|t|ons contalnlng the conpound(s) descrlbed
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treatnments. In therapeutic applications, the
conpositions are admnistered to a patient already
weubdsamoiang from a di sease, condition or di sordecy/useooan20080
amount sufficient to cure o at |east partially arrest
the synptons of thedi sease, disorder or condition.
discasc/Adimuit & caflitio tAmeents effectivh fos thisgiee will d¢perfieqpdlrdeverity piflcourse of the

dlseasescgsy) ef' eronﬁﬁgn GRU6R Shefiby, t §atﬁli1t§ BAFEstathll aﬁd)lregﬁﬁse Q)rthe drugs, and the

Ition, previous t
Judgmegt %{hﬁ §eaélﬁgjphﬁ’§§??o ﬁté%coilsale{eﬁ glglb?/%thg Si(hfd)% E}ﬁ gr% for to <£|3 errm?e such
therapetlﬁlﬁll}t dtle@ivé sgpupysioding experinfeniaiondon A dcb@resdlawgll Cllmwl trlhli) n
E cg)%illgcltlc %%1 ﬁt’ago%s eroEﬁgns 9(91@:1111!11% t}g%tnﬁﬁcﬂh(ﬁ @es@x%('ﬂherem are administered

eut | ec I ve anmounts b%spr outin g N
toa pafeeswe%cmﬁabh fou P@W{S@a‘f sk of 3 pyeryler ey GPTdEPT Eqffipr gk an amount s
defined t6 béd "prophyhciih B tRE inhdintaPst. € &t thioms, thaqorposhduntorig depend on the

patlent‘g g%]e gfl heatltﬂqxz cFIi]E an%thH& qg% %?ﬁe%’dl v@ﬁq% thits e Islgll & tfe art for one to determine

er o susce e to or otherw se
such praphylactskllwafﬂathlmﬂ}’l r@wmﬁxg@a@@tamﬂ (esgo2dese eggplation clinical trial).

C @RCkb s @hanget ‘Bh eﬂlﬁn&fgﬁ Hﬁins i:oSncElﬁfeloﬂﬁdloﬁg(htbaQ mﬂootency or duration a

desnedegfrcct) p’{tlwlé ?‘rgr?al ef f g feg of er&geu ic a ents erm e |{ﬂﬂcg”§efers to the

ability ®tigke@seof prhiesd, tlﬂngr mt@m or daptd)n,tt}lﬁeeﬂbqt k@ther ﬁlergl:gutlc agents on a system.

An “engegl }F gt?érct%g a%ln :Wu!ela 'haelﬁ RGers#iah hm&ht aﬁé’lﬁat@ﬁ)terﬂfaﬂfe tl@@ﬁecf &F another
e

m ne such pro lacti cal I effec |vea{ar{{?l 1P(¥ donth
therape,u‘@({ﬁgprﬁél aéii?jr@ql Wﬁt@ﬂt erndlﬁed(uéa @tle m&%lg g eézgwée Pra F%Sﬁ will depend on the
severitf hﬂdﬁblﬁﬁbf thé digehse, disblier dr emtiiod; praticus Ghethpyp the Hatiekt'a hepltingptus and

StO,‘{n r A [ er in potency or
respon%f o %]s Hgm gl%glg élpgf ]ﬂ? u@itﬁ@%ﬁﬁ&w

in regard t
e ﬂFhT&‘h@FWGIeWéheé’Weétﬁt copgtition s AP SBRIPYE: "3@%‘1‘1? ‘%PC“”E h‘BSC{eB?‘HPC
administRRHPT e 'a&npoﬁﬂg ﬁlﬁﬁbeta@mﬁﬂal@rediﬂirénhohlw thex id, AE i@ feded period of time,

includigé %llé)?lgl'g}’l]t él%laqtﬁtél of {ﬁe Ea? %n H{e 119 cg‘rde(%rl yorafantehogﬂe or or]lgrwﬁg Eo%ﬁgl Oplflmlt the

"%t
symptdh@rmhammﬁngse}iﬁdfa@@rpqnéltl@mount " as used herein, refers

U @y A0SR tﬁ’eqﬁﬁ’éﬂ% s ‘aoe@ BHRRNE, le&lhﬁe @Etﬁx&ﬁsc@ﬁon&]ﬁb&ﬁﬁﬁfsﬁahou of

t her apeutl ¢ agent used.in 8
the corgpopnds Y begisp ‘ingn“@?s?ye %fefn@tév e]g't)ﬁ ‘{s RS u ?lim tere((ie &n
tempoitahlg resianeé bri ténypoanlj' swg@dsléor@fcemahéengthg)é@g@(} e. dq “doye a@}daﬁ} The length of
the drué%&%a& ¢afl Ozgy pertxge\éh thgls inaq é‘a@){nclu'ﬂﬁg b)‘)@gy' o@%mﬁle ﬁ|2tdifys 3 days, 4 days,

response
5 days deye, ¥ il gang%ﬂaﬁeys Phona? i 3° (ier L e U Rgon 100 days, 120
days, ]E@Hiyﬁ HBO &ays; 000CHa3s| 150 d6}0,280 dlh@i 300naysp320 days oM ddyky end 365 days. The dose
reductlon 8111111%I grug flo‘?lgaryg}laly ge frci):n!? fo /06! /e nfnaf;l]({u%tblygg?f S}f exgnﬂ)‘f‘e only 10%, 15%, 20%,

adm ni stered c
25%, ?fO&ﬁr 35{%1 4@%t4é%d@&6 P 6856 660 107> 8Prel 0% ?994” ?—Wf’ Gﬁfb‘ﬁ%t
t hﬁlcéjl%@tlénﬂtﬂt Phhe ehi@nt'@ adnbigsts lh:&'s oEdufr&i h ﬁhalﬁ)lfaldﬁd'e dbs@ is administered if

ame| | or at r .ot her e con i m
necessapy. %uhsgqlﬁg Y ?]qos%ge t}é\n etg guencalro %iatlon o1 b%) ta ebe%&ﬂ&% QU function of
the symptension ldvhlat wleth teerimproved ditases dlem@s orj cnlplvt@v S retfuxg?é nP@tﬂPféS can, however,
requugﬂ&}rﬁ&emstregﬁn%ﬁ EL 109@&&&%&@% &ly%&cﬁﬁ‘énb@di sﬁnﬁpt&rﬂe

rrpoun i ven conti nuousl| ternative
et o5 ERPIgTB R AE) SEFPHIAST BF LAt A B s pgy o
such af el b@lﬁﬁlaﬂfomb@lﬁ'@ disakd doyditiou st develith, dlre identite (etga iwaightpefditelsubject or
host in eec{ of {re trge ¢, But ’cane}levegﬁelileg ﬁ%%duﬁé’l‘y de)enm;ml% é ﬁﬂﬁ&%&b& ih M€art according
drtg” Rol T day can vary between 2 days and
to the pq*q@qulgﬁqquw ewouéﬂdmé thg FA5% élclélﬁlp%/ e.gpthe g:ggﬁc agerﬁ‘g% adlztmlstered the
route &@Mﬁms@u&ﬁ)ﬁ% con@itibtEkEg trdatdd pane the difdjectayBost bidg l@yesd., Inbbneral, however,

doses gg]%j%s}ed %ﬁﬁlgﬂg%{urﬁan %Sag%e?ly will gl%lscilglg)\é%f thesrgngg gyOS% 56&) rg%%{:ls day,]pQ«Qerably 1-

1500 dlgges day7BO dcsaybioseam c@agtsenﬂsewree@;ﬁé m a3igle dasy o as giyigedxigeps
days. The dose reduction during a drug holiday may be
from 10% 100% i ncluding by way of exanple only 10%
15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65%
70% 75% 80% 85% 90% 95% and 100% Once
i mprovenent of the patient's conditions has occurred,
a mai ntenance dose is admnistered if necessary.
Subsequently, the dosage or the frequency of
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to the particular circunstances surroundi ng the case,
i ncluding, e.g., the specific agent being
weadmevoziier ed, the route of adm nistration, thecT/us2005/020080
condition being treated, amd the subject or host being
treated. In general, however, doses enployed for adult
adminifiieBiniltieatsiygetovatia Isltorttpyrmd oﬁtinhey offzappreptateanteragly &1 grfemple as two,

mm@f%ﬁggﬁégggd g&wday, preferably 1- 1500 ng per day.

eS|re se may convenientl r nt ed
s [orfgitasn lﬁ%@éesad?mag§>e ARPAPHEGLe d@j}g@gtgémeeﬁ c&e 8$tg pouncrﬂs déscribed herein
(ora plﬁhﬁ‘ﬁbl&uh&lﬂﬁ d&kalsle 6O es@Y @mhida pehag, tor Pbmricpid cafbitaiiomy)ith@rotlgt therapeutic
agent. %? E’)V n)bﬁf e)lcaafr%gge olalgt 1? c(n\e{ a} tﬁe si| %ffecﬁ)é%énged%§ a}:%@nt uI')(nlrrgc%wm S lof the

ses certal n 1 nstances, |
compoypgly hepyin lapvﬁmrp%’ﬂpaﬁl@n tt elara‘am%pmm%@@ fo agpinfsienanyaniisipdargipatgry pgent in
combith QR RESHiEE BekibRdher®| vy Wa® bf e&arﬂhﬁi’n[yamethémlﬁaﬁcl effectiveness of one

| t ester
of the %&ﬁ%*gisf%?%‘ﬁiaff% mg)h e, eﬂlianceirir};l}re a}edgnrgsar%%(r:l l(;gdn ea18 [waﬁlg J %9 ggelf giil
adjuvagboapilghaynininjmal fherepvaticdbbnefityut igj ca@bleart%wlsané@eiséq@raé wem the

overall%ra@etﬂ@ﬁén@fﬂ ko Mﬁen[ £ 6@héebd) o0 BEwa of EdaBiple B @d BELBit of experienced

bya pag%; geltuzclrelagﬁ bg%14teﬁxfx$ %{{?]Qgtp%?oi}lp%lﬁé {éscrlﬁeﬁg%rg I(th a%n%th%r%herapeutlc
agent (th&lhaliohﬁ:lddékl atthegdpetin@pionee tital dsohapeirapeu@ benbfjt. R yayxdt example only, in
a treatrfl ?Fp rlna%ulgﬂ:le e gtlﬂ)g nk&@lﬁéﬁﬁ%éngncﬁfof &ﬁ%f tﬂ@&ﬁlﬁ&n@sfde@fl&d @érein,

nmpoun escrib herein may {] nced
mcreasa@ﬁ?rpﬂegt;orbaqeif brﬁayéfsu]éw aésa jp{'(l)vlglﬁg thf paugnt w1t12)9/t her lgpqutnf %égnts or therapies
for ma&Glr Héé@rﬁiatlﬁﬁjh aﬁjﬂ J:aye, hegardessrbithentiskast, kisordgp etxonditidnépiag frepted, the overall

{ ) i { a en ati a
benefit e\)}%engr}c?c{:t}y% atlen rilay sm}gg/ %? gtr ﬂtlehtgg %lgtgli%g%cl % AJCHE P tEJ‘] fhay

Fapeu
experigndraseegiytic benglit, by way of exanple only, the beneflt of
eXp&eid-eRe BehithY ex@mPied df BatkibloBymbhRtidn itfapiasSiBeiudd Yise of at least one

comp%ﬁgc{%?olé%\s}g {plen Ol’]e O &(}\?& mdglceé h%%aﬁeggﬁvse glchal?geg ﬁ?ﬁhgfgﬂds anti-
oxidartshw@inerple ubt- mﬂzmagatcmszrg)%ntt hmltanabgmc hegats. msb i gpseellerrqieinase inhibitors, and
-l efn skveraB¥staEek, sglftabﬁ %@lﬁﬂ%{aﬁonchgén)éamaly RallSvithin @RlHTR T&itegfoﬁé's (by way of
macul ar de egener at i on invol Vlh ?‘g& %nl Sstr aé gg 1 ?Ilj]ma also be
cxampfonb e RGNt LA PG ol B P HEPR] rora By
ammmkhﬁﬂapmuﬂmmmbgﬁmimmnnaynw@snMﬁtmymaMsmﬂpm@mmévmgwﬁhémmhomy

atient with other therapeutic agents or therapies for
I}ar degeneration. In _any case, regardless.o

di Ig addifien, thejcempogeds %ﬁonwlnfaly alse l&élﬁqﬁ}gn ‘fofn@’&fté)a w1t1t1 ﬁrgcelc?ures that may
prov1d@ WEditRhdl on@ﬂeegigut b@Xﬂl & theanaead inoydibd) 8y patdf aratnplnal;ly, shierwpl of

NGl 00 L antable miniature
extrac ?rFagﬂjfop CI‘CSIS z)t}soerovsénna(s: ge&br%e%&ﬁ%&ﬁa?ﬁlﬁgﬁ &?&% of 11-11191 tabl tor

synergi stic
telesc@pse ek phptocmtﬂation of @sma@mp@sﬁf@ﬂ thsER%i bl e
CofRiL ARk én‘ﬁ%xfdhﬁsﬁﬁ“e@ﬁshb\ﬂﬁb véalefitpsRntdvititdadu@B&eneiidns and

dystrop]?.}%fu@ggg 91];:{1 cguh mol ég&a%%é{;grablh@lpgno%xét%g SJ(Z%IS?) Chemn, 278:18207-13
(2003 A rBxaraplds dAsntizble anti- n:eciaaﬂs that cald be-usetifin mmm@pwlt gtém@ne compound

havm?tﬂ%énﬁ%g l)ﬂg)ﬁﬁulap HALRAL ﬁtamﬂ&! GikaXnir ' o @h-bA2¥ne bull oR@SArotenoids, coenzyme

ltors, and car otenoi d In se er al nst.a
Q, 4-bypryadh @0- IS PP AR @S%‘@W 5 o h e By oxytoluene,
resverGtetl, @@Qlok aﬁlog&expmymﬁ Epxdifibeeyertlayt, |utein is an

a nfhﬁ usoexolf ? g fnsamegls %ascafg{) Qéeﬁ gl%lg% )o bexﬁﬁ{ ﬂaﬁ&‘l{s ’w11§1 ?rﬁc&a? H@%BQ&S and

m ni st'ered w't
st £ crialtrtHOGInE AT 13 OVD B BEREA! P el at coldbe

used 19 @Jn'lb%ﬁﬁon vhﬂﬁ(é{ ke dﬁ@cdﬂtﬂoﬂfﬂﬂavﬁ;& tHe xarmkee)f Béthyla @y mélodk popperrrontaining

mmerﬁ}% Sltfg é%cuprhc oecg n&y ?f‘(;errg]agp 2% d)g ?1%:0 ce nﬁqg Lr&hhl(als,) s&%?/ay ziﬁt! oxflie (by way

ofexap:pte\onld)earaiddﬁmmmtaln@g C@gmmdgl stic benefit to the
patient, including, by way of exanple only, the use of
extracor poreal rheopheresis (also known as nenbrane
differential filtration), the use of inplantable
m ni ature tel escopes, |aser photocoagul ati on of
drusen, and mcrostinulation therapy. The use of
anti - oxi dants has been shown to benefit patients with
nacular degeneratlons and dystrophles See, e.g.,
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resveratrol, a trol ox anal ogue (PNU 83836-E), and
bil berry extract. The use of certain mnerals has al so
woeess/dhsawn to benefit patients with macul ar  PCT/US2005/020080
degenerati ons and dystrophids. See, e.g., Arch.
Opht hal mol, 119: 1417-36 (2001). Exanples of suitable
mmeﬁsabis:eltdnategm@ajz chatged thespbblipids Ie nilyi teart shown tabinbfitgttients with
macular g%?&egﬁ&% agdocgmglgg ;QQ gn ghagzgl%c ﬁfcﬁt&cﬁzylr @hegf 3@%W$ @0({25 hhaban et

ntainin m neral s, such as | ¢

al., Exb)@]y@%es W%@%,(ZBQZ) e@g{élﬁﬁps Bﬁat%neg@v%cheré?ﬂpgf)sn]?%@lds at could be used
in comBinkBh a«iﬂsat 16844 61 cAipathdIaviaxihel@rufity offymod (Danchidptaedidipinyid
phosplﬁgcg%??ycergln k’ r%lglo nhaag n%r %euiil;gﬁ) gll%g&% T(ﬂ ?na#fl A QJVlcfé 6L tf:i?tl & patients

vel as a een s
with magulap dagerfeiations aitd deﬁllosluwwiﬂw yelduommbingtiog ik Poa%ppwghaaﬁa the structure of
anmgégtrophles See, e.qg. Shaban & Richter, Biol. Chem,

7 ghggg g%fg?afx(?%%oz ids é%%a‘?g!\ ngel%,?d v§1l51|t e é%ailrgen%nézy oeftpﬁ%@rdtectlon necessary
in photohapectilp HasyrEnaills ap rderatliredcurgeg etovhie rqglgpgjpemﬁof the terpeno1d group that
can be%?lgﬁ)ingﬁhtls qréaé%gcgn@'andl EB anRRE, SO gnd’bﬁéﬂﬁﬂg Ch:B@noids are a large

tructure For mil a i ncl ude car dj
closs o S BITIEh P CBR 810 LY LTS i G . Caronoid

mcludﬂl@ﬂioba&lbonﬂhﬁ&tﬁﬂ&ﬁ)lahcpild&xy@yatﬁl Aohgdic dulvgte'est(mé}bplwlla‘) Ohey include
actinioe hro? astasx B Qa altll ik cagsectgtﬁlﬂ %E}%Bl]uﬁﬁ]% g2 -cngéﬁaE @pchéaﬁ)%nal) B-12'-

A co I'nat i on ounds havi ng

s SR S -G SRS O TS 8 0F PR PR ot 8-
cyrpto%ﬂﬂif RRRI lgi&péiﬂ,&lldhﬁﬁlﬁm?@ﬁﬂaﬁhlﬁ,taﬁdes’tMstohh}t]h)EyMﬁ Icaﬂb(ﬁyﬂaﬂﬂﬁmng
L e
compquidy e freqely rachmic étysesnoi d group that can be found in

PliaRSns, &b a8 sel@@i%lﬁﬁcxﬁmula@dg %ﬁ@%@da&teﬂ&ﬂd@aﬁmthﬁluﬁd’ﬂut&& These
two ca?f{se]rnd iﬂ?‘egtgo%ﬂel | % ﬁm};?ﬁ?%% rt}?:}xiegl% olggs S‘%{i lEJlrre gPTverg?anﬁomdsants zénd absorb
blue lighaur St dies wiithl guallneseblisk tat graypsThibelon ehrot@allddtféatmi dipds liaghrefingg| with low
conce&%é gﬁgggﬂlﬁn gnﬁ@'&fﬁk@ B&ES ligHo giarﬂa%:e hsrevﬁéﬂgﬁﬂatvﬂ high number of apoptotic

O I c derivatives xant op

photrggsp PR Y E1eGIooD Ht LA CORHERAGRARY FiFfpe st Bxamples of
suitablé afp&@aididh foRin ceralfim@trathres lejsBend congppmdhavimgttigrsaricture of Formula (I) include
lutein gn%p an%n%nﬁ) gsexl?e% az anly oigthél'gf((rem&,g&le&; 9&?0‘?&1@1@@' B C arotene, b

a mxture
A S@aq,b@tn@:ﬁwde 1r§u(@§ prgiuéq@gmpo%ds thaé WPE?)?QC}?ET?PW Nq (melé}/aﬁa levels of
endoglarﬁéﬁs@ﬂ&ﬁ@hurﬁiﬂéihlv&f rylﬁ)h[gl fﬂ:tor ZEORF A vIvD B ardnbbtretsd fermitriOdxide synthase.

Such CS%p?uﬂésyu&cgﬁdo rfor%}%arm PeXIY -ar 1n1 tLE}lorrrlllo{] s nirré[e‘? grg%%l?}fg}_o!g}g%gr(yIﬂne,%Ming their

t enoi ds’ oc
nitrosdtqd-agdngtrdsglatpdanplogsieg: mstroswduﬂr@gn@w@iﬁ@vl@fed bopEaiesapd d-hydroxy-L-

argmn]ier ﬁg&?ﬁltte&]?/ hfc@&@-m- u[ﬂexﬁl&'(fsﬁgd L ﬁoﬁhol%ﬁfﬂﬁ@&xd nItlla@larteﬁEl-hBﬁoarglmne)
sel ective

precury g ettt ] AP 1RV b G PR, gegple sl
ornithink) @lugine 1gsirgj lypeptifes odnapciting vy lepsh encroéthésp azmb@@cala,s@ﬂtlthre yf the enzyme
arglna%r(g é ij ‘ﬂﬁﬁgxg-ﬁ—ar_ mmeQ}E& ﬂm&%ﬂgrcﬁ%%nbic chld'j @nd théyﬂﬁstrates for nitric oxide

les” W uall s establish t .S
syntie FYSREIN PRI DR g SRR Hléaéf"‘f Lf%ﬁ’g?‘p by %%RE 15 a vascular
relaxifpOREdR Bicfe@tl bpMs endbthetied xaadbias been dlalifisdds hivicadtids enaestogely telglad derivative
e oy ka 9. Usa, 5492659269
m““%@%%?%?“ﬁﬁ% oﬁgfgggg?§¥&®é¥ﬁé¥ag EQCRHEQ group Wi t
(1987hi gh zeaxant hin concentrations had mni mal damage.
E@Hﬁ& &5 & lipRbtaiah @geﬁaﬂﬂfoﬁdﬂﬁa‘lb%nﬁﬁmde ihde@Rbinnaditicae relationship

has be\é\lnbée%%tgatlf l?s teﬁlata%a gsepa UCF ﬁed ons 2 vtelg & e?# of lf{‘lg&l%r ?\%?r]{eratlon G.
McGvamy: abf BritivieJoafnot #ﬁeﬁkqlftmw S&at?dtZé ﬁ&Pﬁs Statigy Fetnalblls BroFifiq hepedit to a
patienpgﬁ!ftgﬁlg 0 UE Shha R CloktiE®n CREARO 1B dSculah @perdiatidhel hditd@strophies, and the

endogenous or elevate |evels of endogenous

endot hel i um derived rel axing factor (EDRF) in vivo or

are substrates for nitric oxide synthase. Such

compounds include, for exanple, L-arginine,

L- honoar gi ni ne, and - hydroxy-L-arginine, including

thelr nltrosated and nltrosylated analogs (e 9.,

e o,
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argi nase (e.g., TV-hydroxy-i-arginine and
2(S) - am no- 6- bor onohexanoi ¢ acid) and the substrates
woaooesiotatec oxi de synt hase, cytokines, adenosi RET/US2005/020080

bradyki nin, calreticulin, b4sacodyl, and

phenol pht hal ein. EDRF is a vascul ar rel axing factor
retinal 8 gsebitie®)tvhixyadininistegsd drotohmbinatiomyitasshphads dfEermuladig nfvitftilesthtins include,
by Wa)ﬁtﬁ e){ymgff% 1((‘1& fglu'\qigtatﬁlr pi ag:t!italss%h%stgtﬁ%}gﬁ\sgatﬁecrgfé\)éﬁgﬂnvﬁevastatm velostatin,
fluvastpiignepmmpestiplovagatin, Piﬁlas%fta‘fwé‘t“rld°stﬂe’a%}°w9§,@‘ﬂn eAst %%‘25%%@ the

hemicdlchBsh)t b atoBladthtiny) Sndsdtiyd@capadiinpi d- | ower i ng agents and/ or
; ern%a?‘g a5t i tmrn!ﬁl ogyoxlan S Wi Wﬁ%{e Tom %Ja&n%%gférﬁlﬁg 0 Iﬂay be used include, by

I ons een denonstrat etween statin use
way ofamjnp@]%anb'y@pjn@ﬂ@ athergplicplaios pr@rpq-}gh pedggromily theqphylline, zileuton, zafirlukast,

monte ﬁfhﬁ(ﬁdt HAomEhaciAMigbxyeBhasdihhibitoB Aohis@hiddQutiiafinnafory drugs

(N SAI% r{gxgrﬁ%¥ 'ru{d n?paoXénJ)ﬁ)é%dtnéon% exa3 tlé%s%ggy%glg&ﬁge%ﬁe {nLIlH?ors (i.e., COX-
1 and/@ oM abnbiprscuhds Naporxe("™s,wc ﬁel@gex’f”ﬁ,@tamdw vy of example only, rosuvastatin,
pmvasﬁﬁﬁé %ﬂ@gsﬁhﬁ (Bﬁsasam CQM%EHQ RIRY BiStin, mmﬁﬁ] ﬁﬁ\ﬁgtétﬁia;iompactm lovastatin,

str I es en adm ni st red
dalvas@érhﬂgﬂtﬁggmbqtormtla% Ptglrvisfa 1n c %’h‘?léls g?rrgﬁnﬁl CllFl’hSél %aéorvagcatln) and
dlhydrmylp@ﬁn)emampds@cmad yeroilsosuvastatin, pitivastatin,
oa?ﬁatnﬁ{r xlillie}aﬁg %Y&EES@EMMPS) %{bh&%yaatls'o Be acﬂﬁﬂ@é@d@ﬁ Lofbbination with

Ve tatin I’rpaCt I n, | ovastatin
compoges 0 RESPRR () m PTG TP B CSROPY BSVRPPR: SR B ey o
retinal GedeRdrdhions( WMIG Are lkﬁovinhEh}l'clﬁ)mz&aJ)st:omﬁbﬁﬁb bf tixfextracellular matrix. These

protemaz'tset(s) {)l\a{? féefamall ro}e in many bloi ﬁ¥ q E,%&{g%? %ﬁ A.s QOnT%{ %"é;péngdeh o eml?ryogenesis

anmat ory nmpoun
woundoaling pral a(lgu)gemy Hg*ge\@g @@eqsqq@qxgr@@mn Wyas@ﬁen@ksgwﬁq ig many disease
states, 3 luMing ASRiaf deEen@%n Qe nvneR |hh\ﬁ'é)5ke&lﬁc&§tlﬁeﬂ? M@BERK Which are multidomain zinc
elcldopi:pe}gatsof%|r %{%nlg%bfr otf Wtﬁﬁqp&g%%%ﬂ?bﬁtlarls grlél ogv‘g (sr?g' olr gxarlﬂp € ﬁle teview of MMP
inhibitbis o ¥Wtelrasiee: nhBhdpicuOResizws P8E9): B ERBIOAEP?)). Representative examples of MMP
Inhlbl@ﬁtlﬂciuag 0RO oYs ongégﬁopﬁoMeMMfss weh Tésip-i b of BRPaNe TIMP-

oxi n); predni sone, dexanet hasone, }ycl o?
1), o AP (EYeTEE (e olkacyEng TS ORISR B SRR
BATIM&S’NEID IVOSREM(STAT ,andOT R GG DRy robol(idrsnfe.s;, EBT Atcystegne( dostylwatgine D-
pemmﬁarmne anﬁ {;‘15] La}’ts) gﬁﬁelﬁy Wﬁaﬁﬁentspéuumgr@atp{oﬁurmg’s' %Hg%&ﬁﬁﬂdgtes and

nevastatin vel oS tin
hydro*amwsldatlianpl%f@frw@tliﬂwmlls Hpraw R Pd ingaiyargemay ffypompounds of
Formdid ([r)'llﬁdl@& bﬁmyrbf eﬁfn@l@ uﬂgtaﬁgt dfihe afte@EMtBAddadhibitos.al ci um

d\AﬁS/ & 85 Sléanuanglogemc o’r an?l n\}éil(}g sahas al?o el dsgg%qg’ ér%%hmenef%gpanents with

'S SSOC I ate
macul@@pgead@amensmad qlxstxophleet Examploy eftseliabla snsigngioppinsy aitinf i drege Gt could be

used ﬂa)anﬁilat%Q WAk atqgmoﬁg c%h@(guﬁﬁjha'vﬁig 8,0 SRR toF RRmA (Ihn&ﬂ@ﬁﬂlﬂm

(Lucela}lfs Ngﬁﬁgﬁfuolaﬁfglsléé@ r(’\gﬁt)gﬂ I%@@Odl(lglﬁlh&ﬁlg}gﬁatgcf ‘pp(?amer) squalamme

Retaaigh&) ngr(amoﬂm acehdesr dapo@sukmm Algorhingl), Ghpbretastatis 14 Prodrug (CA4P),
Macu%grmﬁﬂﬁgs s p {nﬂﬁm@ Xhd 8@5: E}bjceh{ln%anﬂﬁt)lﬁﬁe)ﬁcetc;mﬁ Slﬁ:rawtreal crystalline

central role in m nl%L
amcploERAs SRR (AGPHL S PEHIBT i bor i),
fluocifJIdRE ydagmnee(wcﬁdmg/\mmndolm atrbevglacimplaa Byioly&iesb/Sontrol Delivery Systems),
VEGF’ﬂoxﬁbltors (Sc}lge 2&88 Qe e]g(R%? ﬁér{ﬁ‘p \Qﬁ USMVP has been observed

macul ar
d e@‘bﬁ@ agypdcpical Warﬁgzesmwvmﬁw%@ FFhFVd 1514l ppaigmenh3e pe yypd in
combitdHofs Fitiedt %asmirletcblﬂ}ﬁﬂiﬁi JTFé&hknila (193 relopepireatamesde bl A higniitedfo agents

such agggﬁ%rxegﬂ%ﬁ Sslreg Seon Ith%Fma?jﬁﬁ ﬁqgf Flgdg)glo @&vﬁ?eartc ﬁ/S nﬁrotrophlc
factorg inclafling l@l’p@npﬁqhm}%@lpaéﬂgwgglﬂ dg;otrgp?@@.agqrpgd q:@gggmrotrophlc Factor,
dlatazgﬁggﬁaﬁﬁhéibﬁo\t’o@roﬁ ¥2RLEas, 9 bR tl(lnr(ﬁblbdﬂig(ﬂcﬁo THGbY GRluding
Ti'ssue |nhibitors of Metall oprotei nases (TIMPS) (e.qg.,

TIMP-1, TIMP-2, TIMP-3, or TIMP- 4),

ai j - macr ogl obul in, tetracyclines (e.g., tetracycline,

m nocycl i ne, and doxycycline), hydroxamates (e.g.,

BATI MASTAT, MARI M STAT and TROCADE), chelators (e.g

EDTA cyst e| ne, acet_yl cyst ei ne, Dpeni CI I I am ne, and

I

.
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used in conmbination with at |east one conmpound havi ng
the structure of Formula (1) include Rhufab V2
wOkowaotiis(tm) ), Tryptophanyl -t RNA synt het ase pTTRS)05/020080
EyeOd (Anti-VEG- Pegyl at edB5Apt anmer), squal am ne,
Ret aane(tnm) 15ng (anecortave acetate for depot
phosplshmp:eim oowhothAbrboner chrhanic)anhy@oseinletitarst Af-941 (Aterm babprgigries, Inc.),

Sirna-d2 ) Thel'\!?&ﬂ&e[ﬂc ), %}I‘cﬁm ® %(Xs(am’lfaﬁ'ﬁhfzéuﬁéaﬁytﬁlead Sfciéﬂd%ﬁ)neurotrophms
suptenon_ tri antl nOl one _acet vi treal

Intr
(icladi 0 P R P D) GG e Q8BRS ebieumad
(GenertADIBHRB 7217 Wnstirh BharrGacergitals) Mntepeih adtdgopstoineludingstgose from Jerini AG and

Abbottitllrz]imrg(gr %Ir EG—%O% ﬁ&[{ )Fher%le&ﬁgscﬂ,tﬁ% :B@N/PE @;@19{1‘ Ltqz tl(ahﬁb?rlldé(éisrﬂlged for

one I ntraocul ar | Bausch
examplecyintayids ot petiotipaliy | €iratnisa) 2 mefoespaRradioh(Alprepy Qoulex), DL-8234
(Toray(n&ldgﬁe@) NT@nb MB%CH adrathiBRGIGHIeE QMivARsBNEiMIYhigal) HEX-002 (Lynkeus
Blotecﬁe COg1g: lc’gnll %1?‘ d (B%gsre%al/gl%%nyn@éra %% mect g&ﬁ% !ﬂ)?él%%{{ﬁglltech Group plc),

alrnment “can
ATX- s/wmanamats@éssqomesh & GEbrip & (Frezyorte/ CElgPoniresing kipase hidjors (ATlergan,

SUGENVﬁé&rﬂﬁ&tﬁ/8mmﬁé>gﬁiﬁplﬁﬂﬁac@rl&1srm1%adl ScidhckS, Cbptt-sm @werstmansamb retinal

Vi sud
cll o RO (ERESEN SEE PR A A PR O SRR L e ooty
Systend)y iKH- Ldi(Rugnitsky Rharynaghticelammd|cerldagbarialA- @eﬂr&%ﬂh@ﬂﬁl@ﬁl@b@ﬁh@ﬁon No.
200406;@93t50r and Ciliary Neurotrophic Factor, di at azem

zol ami de, Phototrop, 9-c -re ﬁ’ﬁ nmedi cati @dh
G E 2 R e e S K g}j HB%OE Fyppe | s iged herein)
may bOddnRadaddin O bdter okn ﬁaﬁlbﬁemusty andndesely, hembiiplotherapeutic agents
may bel%rovufégf (aAs%t e ru‘ﬂﬁiﬁ 01aﬁ1 Qx{u ﬁ 'fqr%p(?hea o?le{aﬁlgl'e le; tl§lr hdM&ingle pill

eutl , pegapt ani st ar

* oras tPhpHCBIRY RIS PP BB Ta TE 89 SV RGP O9FfPE Poth may be given as

mult1p(e| dB&!s l—ldﬁdﬂ gmulBYecd@ihe ﬁi&un@ Kawgh ee ailtiyle ddNIs vy yary from more than zero

weekslj: lﬁﬁs 1a1} ﬁﬁ\)ﬂ%eelt ngnag%l ﬁ% tc)frlbﬁ%? é%%}cﬂt Jloﬁlgésﬁllms and formulations are not to

be limRiide freese of dnlydivs 9g,ent$, elg/psiqu the pﬁ&&é g]n]ﬁlglp glere?ehiéq og@plmjlons By way of

examp‘ieerﬁrea JobnPsnd B inB the MacRRGr ARRAL {1) rlq@m@ b@t'l@e[dlvﬁtﬁ)at leakionSa3fl6xidant
Ther a 5,e tics

and atﬁeﬁg PREJEFH ggedagcéahohglg,ror %883}%‘#“5 Hiavw %Enl{ur g.lﬁéoé Forfnula (13 may be

prov1de<awd1 a0 fefisD@R iantiodid{nGend etitastoohng indRerrpEritrio pyidetrodaetion|or a Compound having
u%%é SEOANMG5 U E8providka SRR3R 1ehsT e R¥iudePEHARJ xS broadtléas ARG least

ur ot ech) tetrathlormlyb ate (University of
one negptyply @IQW?dPhBSPRPIKB@QaDGE‘S/%ﬁ%us Bi ot ech), microal gal
C AR pAURe tHeAoRSRR bLivAllb@Mysy abMebearsddiiacombingioh wimprededures that may

provi dﬁﬁ(?dt:llhonal () Cel | #ggp%l%t QOu[g 1%&321} ’Propé-ﬁiﬁ sﬁ%ﬂ% m%%%%mdered to relieve

oni CS trIX yr osi ne
visual p(rpmgg@t ;np,lhqleﬂ)m arnpt ](rmep tor blal‘tf?d eyt leop\'uprz ,é}hytodngt}agraml (including,

by wal H§W onfy h@&eﬂ@ﬁt@ﬂé&técﬂﬁiﬁ E@tdl—@@@r SGlidNCETprfinfelModird for injection with

PDT; §]eétﬁ1? 5{'12{31[; alﬁit étﬁ h]{}? % uaryeélg 1(\:/[?&; cl:,%lgiéec?uologles talaporfin sodium with
PDT, Mpmmﬂewpgnmmoxb@ﬁdbmmﬂ’hmwfmm mEIehsenligpayclpptidgs (including, by

way o% I’OdlkgP tetdeb | pRdMa B@ﬁfdmgﬁwﬂ) aad lﬁﬁmna&ﬁﬁt:als) laser
cycl os orin A S.. Pat ent ﬁg{p atl on Publ i ? ta lemlmature
photoggagul a‘z@@ﬁreﬁgmlsg muawlﬂahfg} VERLY, 13C Y91 e R PR S8

telesc@@€ AhiMdtionSngifgraphyi (alkp knewroas &igb-LaskeT h@@mmllFﬂd@r Messﬁd i reb%ﬁnt)
Protonhlgeagl Tﬂc),raﬁ)g% ﬁﬁlnﬂ?mﬂeﬂp rffégnal ﬂet@:ﬂl}{en@gnq%tregﬁs SEgEY), Scleral Buckle,

simu taneous y, the multiple
Submey Spett 1renBpURD S bRy DY ROV R e p i nterfesence (RNAY,
extracbh@brfedl ﬁiéoﬁilaésm (al@¥knbvh d@hieﬁlbrp)ﬂte&hffe&hiﬁm; ﬁ]@bx;pnwmftheammc@cmp
impla tar111 ¥S stem c&ggr%g?,s%eﬁe r§q1%9m§1t tBér py 1oz d@ﬂ% thn‘é‘aleﬁS,E@{ ﬁhﬁg gene therapy for

erapeutrc a

hypoxm;bsmqm lengpois @xford Bonsdied L?P&pakb‘éﬂngtlxv@?ﬁFﬁneIﬁHfﬂpV%eéVec)
doses. If not sinultaneous, the timng between the
mul ti pl e doses may vary fromnore than zero weeks to
| ess than four weeks. In addition, the conbination
nmet hods, conpositions and fornutations are not to be
limted to the use of only two agents; we envision the
use of nultiple therapeutic conbinations. By way of
exanpl e only, a conpound haV|ng the structure of

oy
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In addition, the conmpounds of Fornmula (1) may al so be
used in conbination with procedures that may provide
waddictoomaial or synergistic benefit to the pati @ar/US2005/020080

Procedures known, proposed 3r considered to relieve

visual inpairment include but are not limted to
photorécépitavirdiied cdlle trins@dntatiore(inshdingtangpientablpietiababithetistics) st Plegripdye-; retinal
celltrar%%@ﬁ Hidaghs sbl}{cy\@aé afpulﬁ%{l?cnpl e onI y, recept or tar get ed

rlst Mers Squi_bb, P nﬁ@ X ;

i ﬁyr@eqqoaﬁnww e A R S P O
determitt vhetiREHat 1ﬂ\ﬁvﬁ<ﬁM€d’htcalhuhChf ¢ abtanf gera iet iokpiows to te adreeped fritincertain
ophthal%ﬁc concmlons FBly wa f’ei(aM@B:)%% cP %I:tg Qlltl%%%?ﬂ M% @Jnla Bre ltlfdﬁg@&tbgmssomated

antisense o onuc eotid
with fiyej dwgnm@rmbphempqgaych@mg é‘s@gﬁpm déseasE,rcefHGth dystyoplay %-r(ﬂ%}ed macular
degenemyﬁaakeltm{?%n{éamﬁAS@r&@ A BikcSetd 26D Briercs,237:1805-07 (1997); Lewis et al., Am.
J Humr ggzétp%% gﬁtgn,g@aﬁ)) tm}g:l e a%rNthD (e)nce casgzldl3§§% kéj(n998fj [Aﬁ]%@ts Am. J. Hum.

e’’su rg ocat 1 on
Gen., §UPHEOW2000)nPleeringblab Omztmbaqlwé 11:846e55¢ @ﬁ@% Inp#ﬁm%afl pgppomal

dommd%pﬁfnﬁ)&r S@apéaﬁﬁt Ra§qs deuby rﬁtﬁathlsQﬁ fhe EﬂSWgeﬂ-eh REcAYanpdEl., Proc. Natl.
der Vessel Treatne (gﬂ%se ton Bea

a5 PGSk FHGRARISS BT e TP PRAT Bt Hoh B gy ndo
prophy\&ﬁmmﬂslnﬁmmgam desSdtleéheadin. Buckl e, Submacul ar Sur gery,
%N%gﬁ%'s'dﬁ g & Mﬂ&ﬂiﬁfﬁpyonﬁmk ystem | therapy,

extracor g C@ﬂ]ﬂ h ¢
r r@e@m@wﬁ%mflaﬁ%amﬁ B esEsd s e fpeg fmovim to those o
skill infthel abtloBuising Fhe@bdd kiRf¥@1Gi fedraip yymbiatiarvoh Methodsnipdetrtl ddréio Bge, e.g., U.S.

Patent %gﬁlcatioﬁ i’ubllcartllgr{ ﬁ)BX/?lOg&BeU %p} %?cﬁ n@ﬁgn ;3 ?l{l %Bb/ 52r5'0p§(763(f@4) In

I'nc ené€ t hér apy hypoxi a

‘ addlum,ess‘gvhsféheéb@mms of Kok @ Brlorrdaretside, E’éihltelptbré sedGOReEIaes

comn?@ﬁls:upﬂ%'ﬂ@ Ash ma)guld&iiﬁmgﬂ&:)mgxbﬁhdﬁe RERGk BBy Aetbe tiillzec el | s
transpl an t 10 1. NC ns nt I
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chart 1{&-[1 %n( Leg %}AI@ §8thef 1[:2@ Gk B6Hs Yor SR brind Grébtedsioh B lar degeneration

rom basel i ne t hrough ost-trea
inbot GqEiE YAl RTSTYL TR ‘13?10 d@‘eaﬁeg‘% ?%‘F‘ﬁ’dat@{* e ot limited 03
HumpMbyStidhbl fieldpramni@i@iind nEsudgsessornpte Aﬁl@w&ce(canmr)a@ospﬁ@f spectra of N-
retlnyhdg‘rgel %nsﬁlgatl?ﬁfitﬂyagﬁﬂmger %ﬁﬁlﬁ) -N- pe%h}yfﬁc%@ ]\IIQ&YP&G%B IQHQOIanune N-

e nmean changes in gg &
rtiny ey e BReER b RIS B A G HeE 80 .e1hgm e, and/or -
rehnylﬂl@&tphbdb&ﬁﬂj}l&lﬁholmﬂﬁﬁﬁ yha bye\of thb pBierll’ SutcapaEeel is®hsagd using a variety

A ted S
B TN
Am. JIQzPMwlmelt,éyﬂSﬁré (208ry, North Carolina). Toxicity
evﬂdﬁéﬁai QinAk fo@ﬁleatsﬁ}ﬁg £1OFrERI0E SFRBlar Qégeﬁehﬁoﬁih Y6ty cdnti6llabide

experlglglgeﬁ gro éI]’CE‘X? tg%xfg %ﬁ%e ;r%)gtg?rtﬁgg esg{vinn ?l%ag%egmsagtoﬁuo%scence over time using
2 Heidgltibs extjurengibsrapb e pljerstivelymeviiriques d@bribsdin M. Sigwing, ¢5fil. Ophthalmologe
2004 1}(@ nﬁ[ﬁﬁdb%él&* oﬁ:@tgnt )taﬁd Hﬁﬁgﬁi{ﬂﬁ}ehéﬁ angiograms at baselme three, six, nine and twelve

et hox )-retinam de can al so be as

ot DS R Lo e ST esn o AT e
charad&s@tahcﬁdiiu%utiﬁal oyddvasnehtiand glegrasionne kloradal lteh'etsqglatlzaem &) ¢ther interval

t he Cont [ £ SC a ef T size an
fundus (fharéos or abn granagtl ?Ld@ 65)&%?% Ffj( d/orI&ﬁl}lé anlt}f % Btlal;ﬁo% C(% IQ%‘EM d
numbérhéthesm@aqb}c otobplesionesing momn@wa F’H@ TT@P d polyrisstig are optionally
ammmggﬁunlstratlon dosing and toxicity evaluation

tocol s, .that. are describhed in
u S Od':lSﬁ:C% s&at’ésélfatﬂ}/ 818113.{ 1H18rovefn%ent dunnf a rm%ln@angn g‘xa%;n%rﬁﬁle%% ETDRS

I cac nds o

' (LogMAR) chant andalsirnilangjzed refiattiar aliviseal pquigy nriﬁ?f@l PY?@%?D@&@EW@@TDRS

(Logl\@iR)’%gsEcdr@ctédh)%uﬁ Y&itH (BCQ’ A @b 8k line MRIuROESavhiGBIe PR AGAeRGNterval
or ‘monitoring formati on of A2E i ncl ude the use of

visits S ] S5 BRI RS PR P of |
Lf Fd edeésmityel A}HBfPe(-amﬂws phatiingyietrtctregioipa trptieen the control and experimental

group, qlubﬁ{(gﬁ Qhag% S eszb ¥ KLogmﬁj %Malraahﬂy A% BAGSRE ARkt SLBRYbR treatment

itervaligi Wom%%g’ﬁ‘ﬁ&“iotﬁﬂ“% ANN O dftirsReated diepiypgs gelysis with unstructured
covarafic@ hdn@dAlSMRe-Sbﬁward(Shs Byhiutet 0oy, alwitn grolamd/ or
7VTJXE¥ Db 208 DOSRNAL LAY L ELNRROL AT ock Boolcly EXEmBlns during
t he f I UOf escence 1S asure usi ng
the sub%qqegtyyar,@f/ery;@gq Imﬁﬂle vqapaiey g ﬁ)@segwtl}fﬁyﬁry Fix fﬂo%t%sdplﬁsala éevels of
fenret@Ri FLRGR e GEARN- (mgnelﬂﬁﬁ;@ﬁensalpﬁhﬁhahmmp B¢ asSeeed Biringltwwa bidits. The

37:.556- 004 e
oy i e b R h FOR R bR A el
techni ques noted in Exanple 1. Oher tests that can be
used as surrogate markers for the efficacy of a
particul ar treatnent include the use of visual acuity
and visual field exam nations, reading speed and/or
readi ng acuity exam nations, neasurenents on the size
and nunber of scotoma and/ or geographic atrophic
| esions, as described in Exanple 1. The statistical
analyses descrlbed in Exanple 1 |s enployed Exanple

—— = ' ~—~c r "



10

15

20

25

30

35

protocols, that are described in Exanple 1 are al so

used to test for the efficacy of conpounds of Fornul a
wORyosion731educi ng or otherwise limting the pro@8aTaisems/ 020080

of lipofuscin in the eye of4la patient. The statistical

anal yses described in Exanple 1lmay al so be enpl oyed.

TQ&LrﬁplmtTe&ﬁ.g fhenUSREAcHS CobpSNGOIfEFormIK@) 18 Redice AZIEProduction

efficac articular treat
et e ol G RRplh B R PR R Hhf5ed BBl uln

protocglp elewr%meerﬁlqu i Erquipla § a ela wsgd te seatrferteltisery of mwﬁ%ﬁwa (I) in
reducn%?)r Btﬂﬁwﬁé %ﬁu@ﬁﬁe ﬂ%ﬂﬂ&gﬁ ?mZE&Cﬁé &8t eﬂi/’&ﬁle,{nﬂ r t geogr ap hi c

atropni c | esli.ons, an 1 LOrl

8%9%8&%%%%% n]BPJtOE.g%, A oncog %%% U%l cg%ig]en e% cﬁ alﬁgﬂuoresc]@nce

measuiehl@ltsplﬁf\fl-rﬁﬂthe%Phd@B@lﬂyl@@dohmnﬁ@m - reimylés*(raﬁfalle@lykt
phospl-ggﬂelﬂﬂ&)lgnﬁr e, Iﬂe%n}ﬁtiéﬂe m@%yﬂ;ho%ﬁmﬁ&%&aﬁﬁe, Eﬁff&i’&l}\faetﬁdfl}dene—N-

Dr usen Product i on EF‘]‘ Hlpﬂ ocfo
reﬂnylreﬂlelrc’&?ainﬁganfff’rév teBuifengPhospiadietopno Riming it thef3g Pty Pé?\ea
Autoflh@esteditd ¥ neasadedndsing @ Rarpryot @ophsyt, itdheing but @otdigdted tb b ewhfocsl scanning
laser og’%%l%ﬁgoscoae SeefB%’ngl/a%P let%? (%ﬁ J Q)ﬁ)%l%(?l Zf ?47. StSE] g (@BI)I &t ﬁﬁ){ut&fuorescence or

uci ng or ot herw se
abSOYPFl?IWP?Ci'Iﬁ Heasemast teigtes Beddt Erapitat P%"FF tests that 38 Bespd s fumasate
markel@ Y& ﬂﬁfeffﬁacp af-'d Iﬁﬂibular-ﬁ%n&t ﬁ&lhcﬁttheﬁl&] of aisal a)(:&@&ndiﬁsﬂrﬁehl&dannnatlons

geograplyf atmolnc lasiehs.ax froqribedsin Evsﬁmp@rlo @P@talﬁﬁ’é¢1 @%Pé’sftséksicﬁ#@d f"tﬁ’fﬁ{}@e lis
emploRJEOt ographs and fl uorescei n angi ogr ans at baseline,

ree, Six, . nine an at f
AN R St T RN,
Productivhl ude changes in (a) drusen size, character, and

di ﬂE Ea'n'g gfoltoga déS@l 190%&@@ 91‘3 %{ﬁ{g, ﬁﬂﬂnﬁﬁtﬁﬂ r(ﬁ§§'§ M8 tlef:rcy evaluation

chor ol neovascul arrzation and (c) .other. interv af% la (I) i
protoely et e SFEANGHE EGPAR A5 REITS PES! o SR L TP o S O
reduciliEor U&&dﬂs&ﬁmﬁh@’ thograduetioraf ipefusif io the tizef ejﬁaﬁwm;a"ﬂy staffistigal analyses

descnlgggrtg,g %19 % ﬁggggrgglo Lpcl ude the use of visual acuity

nat i ons, reading speed and/or
r &eﬁ ih@ caRcha e SeRAER R AT R ST ey e tepTiQils Foafrprat iaghulg the use of
visual acﬁﬁ*y ﬂidmﬁdl i exaRREtQAR readicl sﬁd‘ed gﬁl&gfeaﬁk'gl aeulﬁfeia(ﬂﬁxhtmms measurements on

the s1zg Eﬂd BT Eea Pfasgcgoma and/g rrfeg%%r:alrptun g:rop c e£19nrs a(gthg meas1ﬁmg/mon1ton?g of

cence O npo un
autoflgopecepetof erttin caapowdsio the loxed! thn P@Xlﬁarﬁp rl@cr@e@e@mpée I5.

G%}&glhbﬁ 4T’?e§ttnigrf& tfuoEfﬁM@ﬁ by @ﬁnpaﬁﬁlts Bﬂﬂhﬂnﬁﬁ (IPﬁ)fl&ﬁﬁ& Drﬁbeﬁ P®duction
hunan ABCA4 gene are. t e as

e S Sl e e ity BT T R LA B fpeton
protocbls SRas e des@ibarbin Egrghptyl Siterabsp hogd toagyefor thd efficady qmmnplomds of Formula (I) in
reducgég%ﬁlg&?sg in%ft]mé *BQ}%rUdugﬁoyl of Bﬁxﬂ&@rﬂﬁl dx\ﬁﬁah 11]c thd J}l oiaari)gtlent The statistical

osa. See e.qg., knmets et al.
analyseiqegstibed, m%’?‘?"l’le 1 sonaleype eReyey- LeW| s et al., Am J.
HuRthddeReheasiBiy Ardgtesside forhkD &} pf diseie bab caatrol and\Napeuirnental groups

mclud&eaﬂmg lzl%asy‘s ?lg%gr?élg a%cgf&lé c§1§ )fz?glo?lél%ns Et%?steﬁne t@m sig manm twelve months at

followeywiviskia Dm:yh@gﬁytmn gﬂm_or@q@gg ggngegmqy@c udp ﬁhaaggﬂ}nt(z}) gﬁlsengﬁe, character, and
dlstrlbﬁﬁgnQ@Ql@%kongMIﬁ@fb%reis@ﬁ 87 broidhi &Ec@%&diﬂzﬁoﬁ Q@I othSr iftertis @aldus

. hangﬁg bgth at {‘t?e eé aests %&tL aI’((%\Z[C)lffg)eaSn S%.B a%a% ma%%ers a1 the Bﬁicacy of a particular
treatnghitdrgludstbeiuse sf vivaal pevgy S aisghfidd emws%rebfyng&wd grfd/or feading acuity
examlgé&lmllsol\ﬁ@aggen%ﬁé BY e sifedhd ﬁnﬂérro?&t)t%ﬁgé%ﬁfdpéeeﬁaﬂétaﬂ&ﬂhﬁ Mesions, and the

etection strategy which can involy nci n
measygRgmanitazing of ?“éﬂ‘i]R?IFF@enF%‘if PO CUTROBHE m&?@ %%ﬁ%f %i%?iﬁ”bed m
Examplol. sequence nutation(s); (b) Genom c Sout hern

anal ysis; (c) Mcroarray assays that include all known
ABCA4 or ELOV4 variants; and (d) Analysis by liquid
chr omat ogr aphy tandem nmass spectronetry coupled with

i mmunocyt ochem cal anal ysis using anti bodi es and

West ern anal ysis. Fundus phot ographs, fl uorescein

ani gograns, and scanni ng | aser opht hal nbscope i nagi ng
along mnth the hlstory of the patlent and hIS or her

r = o, o Y 4 o s R —
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determ ned using a standard dose escal ati on study. One
illustrative approach, utilizing fenretinide, which is

we 20@mpmamd having the structure of Fornmula (1 PCITAIS2005/020080
present ed bel ow. However, si2m | ar approaches may be
utilized for other conpounds having the structure of
F(Eki’fhﬂle’is (Ge)xetlc"ﬁhﬁmgfofr dkdardbysfrepiiest | Ni de on
\?\g)lﬁ ects 1% %% %b@{leABb] %Jnce £rl=: ﬁl@t?ghﬂc th QJQsJol:lth& wﬂ%@ﬁﬁﬁcmtﬁﬁ phenotypes

o det er m ned doses that bracket
mcludlpm%arew eq%ew&;seiﬁm@mao@e rel#?ﬁ‘éﬂﬁ&ﬂ@éﬂ%%ﬁ?@éﬂ%@ﬁh&’af fom and wet
form) dnfl CckibikESgrichPaAl IS&Q SAGRm brfal. SFcBica, 7R 18000N(18); Lewis et al., Am. J.
Hum. (lfeﬁft eg{) I o|3£ &B% Sb(glggteal ture %net?c§§8 gZSUPE%%nR ﬂq'gt Am. JI IS-’Ium Gen.,

ns - may
67:7931D9 ézpom,tmanxsn-gt S akuaphthahnoioee 1HeWPAE @Pb tngditien, fﬂr?éwéfag?l dominant

form o dt ﬂb@zﬁgﬁ Whusd¥IbG Gwita NBECRh0N 001 @Se. rSeEfKﬁEIQ Etﬁtll J’P; M:\’NH) Acad. Sci.

sette tr ans
(009 s SN SIS TS R COND EHELHPERa Tr (0 A diest
sequendihgembtripn Sgativrettategylydich gdnanvblye semrpﬁbmgllwmﬁ mirﬂankmgeléron regions of
ABCAQ&%b@& ?cg sé@ﬂlénbe rﬁuti‘tigﬂg)k@%enm bRk 'Jnﬂz NE) AREA gﬁﬁ]}@ that include

e R i SHD AL o Ao B i o
couples GiteRuAgyotheinftal agdlfsi otilgwettesiss hdWegamaialysis. undus photographs,
ubst ances T Lex, wle 3k d
ﬂuoresc?]m amcﬁoggms a.n(d. ?a% T%l\%g} cﬁﬁ&%rrnwp%gzgh%eglggn@@g%l on. r}pcﬁ" e? tient an
his Or@efam}lre@nla@@WéFfW%fo iagansisi ti vity fol | owing I i ght
eXPESUWND RATISTTYDAIsevat ed at RAL and r educed atROL in
p torecept or outer - f >h,
5 GBIty SRR« Rss Bt 3 B RO 2R can e
detemﬁd@E)smgra s@nﬂa@irdog@g:m studya e (llpgtrata@ epmeicha piiligme &pretinide, whichis a

compolulllcﬁfat/lh%ﬁé rubite R (h)sis pré@ﬁ‘ed\ﬂéﬂ\g Hlvewt, suml%hbroacﬁeg may be utilized
3-23 (1999). Rates o) B‘E‘EE‘ Br ecept or degener ation can
for OthB‘eCOWBWP‘isé‘?Vé@ hePrpgrEatd Puntreated wild-type and

almadEctrbfendiyide wolltrenhniglie stintienilighttfrpted tird yrowd preferably be
deternfile& &t dgstes t?i&tﬁata@lgeﬁﬂé hutiﬂam&aﬁﬂnc%&é ﬁﬂ@le%%hcﬁm@lﬂ)q nicﬁld@ mg&ce with a

roma clinical diagnostic procedure. eb
single pgping Hgasem‘enezédoeeléeeyfeassﬁrffeé‘reéeﬂf BiE S S o i rodoed
levels 6RNIRA-reidl if &€ e:tiaf tnanzhan és tihyet | zed m)use and t he

€ llfﬁ%IAr E};C al(out %w@ ol E§CeAai egcoge L‘Lﬁ%mtenf m%?n?? aljl I‘ eggﬁgetﬂ‘e U?ﬁf@)

transp«prreomthe|oguq1tsegmmb~°@aofﬁwé¢ ot ﬁwtozeaftpr%ﬁque?fﬁanspoﬁed substrate for RP is
unknoR QLY g%ﬂe%%d%tﬁ a khoSkot B@ADH InitheQibidd Gire atOWerfet al., Cell 98:13-23 (1999),

are us{)ﬁlqg ¢ gl{e%t%&%%ﬂmg ?orr]lear }%}:l as %}C F Si% §]§(})< Eefgeélllle rcg H{: fggr} enés candldate
substagree Thonaninmts thanifest tamomlesocuwme@m (M%@O@mqeptoﬁ éﬁgeﬁﬂﬁ@a (i)

delayeg ?ec@x@@l of fold genglﬁ\ﬁt? %lﬁmr% L Exo bre i) bIDRIE M§ Gn(ﬁteddldéd atRON8n
definr'tive techni

antitatin Qrece .
PhotoSB PR ISFBR TR SPEIAs O gﬁ‘ﬁ‘F%@Y Bt d SRl Slemanciamin
(PE) ﬂi aﬁdr@@haslﬁ@ tidgnSiccuhietionufipefusadf in BB tadis. Seegtrgresal., Cell, 98:13-23 (1999).
d es ) plﬂgc dre% ‘(toé1 &ﬁlerngrgtkog@a 3t m%ﬁﬁ‘)ﬁidqﬂ t[r'ggtecpé?lld Qhtredtbd Vlllldb@pe and abca4/

tin e I OWs potoreceto
mice By(ed ecrhmnws tQ’Pé isRpsEdy ?f%?eéaélff?r%eﬁes by ERE gy 't“}dés(:"(dPHS‘?ﬁi froma

cluucaEhﬁanS@prlo&sﬂur‘éﬁfe@WEﬂg@M dcanos: ges I(1999)I’1An d])ffctchBS,plapd'd off the corneal
smfaca&%a éléenF Irr% e% an&/ the e gncell\zéegpog ({ ?] eg;% {%agl?m gegirlde%e fhihe retina.
Amplifude bfohwi ongave hebicadilt |fr9m lighft-intinded bperoelerizaiombfmbplareerpiors, is a sensitive

mdlcaggo%)hotyréc}égtor dI&ﬁer%H@e@Kéﬁﬁ@rsl& ERAN SR8 @fheihoB Vis. Sci., 38: 498 509 (1997).
scilicate tube and |ipids were extracte

ERGs gfegorsfon K 413t oHirampieuss cgufi dore Rt Faed ?teaﬁgﬁg‘é VR
study. ThéileSiniRBIechiilthe for Zuantidtirz phote eajpdrelsgewmation {s higtalogical analysis of retinal

centrifuged at 3,000 x g, 10 min. The chol orof orm

phase was decanted and the agueous phase was

re-extracted with another 4 ms of chloroform

Foll ow ng centrifugation, the chlorof orm phases were

conmbi ned and the sanples were taken to dryness under

ni trogen gas. Sanpl es residues were resuspended in 100

m hexane and anal yzed by HPLC as descrl bed beI OW.

LNt 2~ A 1 e

o o o o,



10

15

20

25

30

35

retention tinme and absorbance spectra of authentic
standards. Data are reported as peak fl uorescence
wOLkodd/op7aabt ai ned from the fluorescence detect oPCT/US2005/020080
Exanpl e 6: Effect of Fenret4ni de on A2E Accunul ati on
Adm ni stration of fenretinide to an experinental group
section€) frhmmeﬂa)ﬂﬁhomhnépmrmmmﬁgmm@feﬁ@l\dB@claﬂirmmim willde desgmmingd by
countir% rth%li!&vs%g F{&o?e%%)#o‘?‘ ol Lfngfe r(!@tg nﬂagu’ ﬁ?e? aye d for

experlmsnt? ﬁeﬁisgj by hand
2 .Isﬂﬁg—@@t—"ﬁd?ye Ragnp&f werg Wﬁ%ﬂd. oRicg & Lyehol By PHA-> 11 e oty ha
using aﬁual%@gladﬁlhgh@émﬂaﬁm esnpiivas fuelsd Bendgénizad folifWierthe addition of 1 ml
chlorotS ?ngmetha.nolt& vﬁl% hl'}]% Qat%i(sga 5%9 %%sfgéad%oa Msglgza fe m«? an‘&‘ﬁ[hh! \Qelre extracted

nje ctions o | one.
into 4 rMs e%chlaro@nadmewr%mef@ebt Epytrslied b2 pisFBRtPE 7- ?o"rnd 8’6 sAtplgp were then

centrlf@@@é\tt?: @mﬁé I@Mm' Mhe cﬁﬂ%foﬁ@ﬂﬁw waf Hecghtell ahdtheeaqhdoﬁd’phﬁﬁ fvas re-extracted

vt A S REEL TR BB A0 G s
samplegrivere taRBEq drzness under RiGogvy gdegSmfpleﬁ weriflusg erp tpauspegdeg irolPp fidigxane and

analyzdb thCagcmcgggdlbglgwper day to 2-nonth old abca4 | ~m ce.
ATt er mont h, both experimental cont r.o

CEREGATIRG CREmH G PRI E i bR e AR ARPB R gt
pm, 4. dDX 25476 using aroakdliest i1 000, sertehibqualistrofbtogyapd sgépedwibr fluorescence and diode
array dat §<%r£ plthra glra]‘béﬂ% gﬁa%%]&é(m{?efﬂ I?T C})a?ol/ethanOI/ZS mM KH,PO,, pH 7.0/acetic acid;

hanol am n e,
5573701 wwfoew TV WS dﬁlweriee #rl @ﬂy@m rSaTPIRDAb HEREHFREET W5 rada Y sepgrison to

retentiéH t@,and absorbance spectra of authentic standards. Data are reported as peak fluorescence (L.U.)

[ [ - retinyl - phosphati dyl et hanol am ne,
Obtamedl\éﬁ’mgﬁ fﬂlxrescer{ce et PHene- 7Vretinyl - et hanol ami ne, and/ or

- rEetlmMyﬁ iEffeeteof Mpﬁaw 43 AcchpplBtienyi ne may be

MR RG-SR Hﬁﬂeﬂi‘&mﬁe %M&p@mﬁdﬂﬁpﬁré@ Rh&1ce Mt @finists&NGIIDRISO: alone to a
contro Erfect of Fernr eet | 1? a eg{ll rLlcgrguthso% Iop Az%c%r&lpe%rtn n(t) 1 group is given 2.5

Yo 1 BT APT BB AT SR B T AU al Egirtoup

0 an experimnen
to 20 o kgrferesinide @oday i tio 26l oFPMFO. BRBE dagagn eretiastodit swsfibptd seen with

the hlgggsp&é)Qe & f50 M? Thec'cogt?t{l %18\5&? Qv&ﬁﬂ 1033 %Mﬁ&oﬁ@ff DIMBR® alone. Mice are

accunul at1on sci n. xper.i ment.al
adminiggdpither espefl’fﬁ‘e% orrfgmk@lb%@cqs 8}‘1}“8%36?1“‘&%1 4R mJ%%h“@WSt 0
experid@ntalimoferibVb@to Heghere mbosages are tested if no effect

I Sro a?sgy fo%g JECM&ET%J & R@%l:n a%? nﬁ)cfe R%Q 2@6 E(gm féﬁﬂ%ﬁqu provided

group are Iven I n] ect I OI’]S of O al one.
by Lp e e e pentPbef experimtaL g el mice are
killed SidRSUABE efsaleayn the mPE dr@dle&ﬁﬁlhéﬂrby HPLCNRiddBbiS (X mefioreaicabr

absorpﬁ?ncsge:% ]grgf?nyqlgﬁn P]l%o ][etglanoﬂrmnre’r%ﬂ'x&ﬂ'b- = e[‘glz c{gﬁet ]{1 Ye%ll})f

phosplgiidyirgandonpes; Nﬂ@n!lébned\h e@nyhmhomhat@uﬂb@qnalﬁ!@@g dﬁlvdf%rNrfﬁtnéhd@fe'N
retmleetl%&)la'fqn{eha[‘ndﬁnoﬁ—re‘ﬁﬁfhﬁ&lﬁ%hcﬁﬁ@ﬁﬁ‘d'ylemﬁ{&aﬁﬁne tnlafiBe P@itbrodhSing @UV/Vis

to exceed one nonth. To assay for the effects of
spectrqpBiPBYSTi de on the formation of |ipofuscin in

f atxample Mi Kfeect of Eatrabhideoo Lipofusdape@dmalbtead T ni ce, eyes

c q{hnglgstrgﬁ(o%% faﬁgtm%é toeJn%ﬁ;efngghta@ g-rmi JficE %ﬁ%&%ﬁlstranon of DMSO alone to a

m Croscopy. fect of Fenretinide on
controgspyp ofyige 1§ p@@ﬂﬂ@dﬂﬁimﬂ fefﬁ%ﬂ acquppglafiqn e oA LA eé‘PePﬁ’F‘?‘?J group s
given 95 tof20 lﬁfgﬁﬁgi of fedletu{u& pattiagd[ie fo 2YpNdf DM Y. Higher dfsages oretegieridf no effect is

seen w%g rﬂe Iﬂ.lgﬁestr cf%se o? 90 %{kgan qﬁgé’\‘?é’g%‘guﬁ ?e C%?verg ﬁﬂ 44 élggcﬁ&lg oﬁSMSO alone.

ts of
Mice efreadmatqrﬁd@éheowpvrwnfe@lr Fonged sebstarses Wée W ﬁFﬁE‘t fop¥FEpus experimental time

perlodk NRA KEBdDne mbE. ﬁ%eﬁﬁﬁ\’e[f?llﬁfca&an 8¢ RipRnteSwigh MR Hhibh deive2drither

exper R BF S SRt e By AT qeits e Pationd pe i o oxced
one mbiie hi ghest dose of 50 ng/kg. The control group is
given 10 to 25 m injections of DMSO al one. Mce are
adm ni stered either experinmental or control substances
by i.p. injection for various experinental tinme
periods not to exceed one nonth. Alternatively, mce
can be inplanted with a punp which delivers either
experimental or control substances at a rate of 0.25
n1/hr for varlous experlnental time periods not to

s o T T T Y, T ~ r~ 1 ~ N
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assayed for the effects of fenretinide on rod cel
death or rod functional inpairnment by nonitoring ERG
woeswrod7aigs and performng retinal histol ogy. BRamsk@s/020080
9: Testing for Protection f#4om Li ght Damage The
followi ng study is adapted from Sieving, P. A, et a
Pﬂ‘@&say INa tHe effAG atfenrSmide 0D Be o8BHon|¢f Lipgfeoi yn feqzmmdg ﬁpa@ﬁ@gd untreated
abca4’! Jru%@ Eye? &8 géé‘kﬁrﬁlﬂ@éﬂ&%e@cﬁm ol REERE Q@c\‘us ITH| e 7-wk-old

rats are housed in 12;:12 t/ dar 5 cletof
5E¥amplefq Bpcs eliepyetinifls qndRqdiGsfl Peath Pﬁ ‘é “BHE“?J‘ mpHrIEY
ngﬁlk@lslieﬁ&[ @ltdnreiinliae tbyn éxpg@imehtaljgenp bfomcd and Qinfli8stiation ORMASO alone to a

control%rg)ﬁ]f & geg{)rm%d £n8 q%%e%ﬁk %K/eé{'egté %&Me glprt)éceil qgattﬁ)r ‘Mﬁ functional

'S recei ve . injectiaon.

impairragnts The qxpe@alelzalzgroaw i @iverf2 g RO W{}‘%?,ftf?nﬁ?ﬁ%‘de e HHE 108y %Sd‘é %stMSO
ngher @53@ ok 88 teQeh it fo IMect BfsEca &ith the hﬁ&@lﬂiowmf 50 thdile. Nieghast gralpssegiven 10 to
oy
injectidnijr e@tonomxpainefitel time périvdciet 2 @xcsQ On@m‘wﬁl |Mt61@aﬁl/8‘>’:rwlce|:9ﬂ7519 implanted
with a %ﬂ’%%hlcg RSETSS ink egﬂuuné}m okBRtol dubsthads KINE&S off o5 plkhrHor various

ore being exp 0se he bl eachi ng |i ght before ERG
experippala i ReaHp Bt (957980 ®d to 2,000 Iux white

f Mienriasgemdateld ioglftto mjrng/l@)f fanreER@saelaiaE for wpwrideigly B vgeks can be
assayeclia f?)}e tﬁé éffe Q&‘ fgﬂegﬁﬁ FYa deft d&ﬁlrot‘ ] %Qtlohﬂ%ﬁﬁ&&ﬁﬂmom ERG

. ani ze e es are renoved 'um cel
muﬂ@@@@ﬁh§ﬁﬁﬁmﬁﬂﬂ@ﬂhﬁ@E%%ar | ayer thickness and rod outer

seﬂﬂﬂn&9@i&ﬁ&ﬁheﬁgkhmﬂnenuamsmme@eevery 200 nm acr oss
Ele AT gd?épte % F\ﬁ?ggifﬂb I8 PRl SNAVRLAYEod: %35-40 (2000).

aln aneasure 0 C €S acCross the ent |

For chrowi ightsxpBRGsi o SIresst Py T T E R GiPe isdteqioted i 13 ightdark

oycle oMK fix AfiorbsESAKITR MEht. TnfectREIHrL0-5OEERY Buretinaelby i@CRjéEHoy irf 0 @M DMSO

achin dar.k a
e SRSt pPEEE B SRE1 AR e e
killed T @efewimyinjegiotsy Highee dosyges $re fottatibngietfecERGsn with thphighes dpsRas>0 me/ke.

anb,BlSy {- &p&{]@ Qﬁ&lgsdra{s Bre QJirma([aﬁt‘éid &deﬁl@n aﬁdﬂ gtven a single i.p. injection of
anaest het | zed s ar

o 0018 OB LRy i RAE R ) OBy ap g oo b
exposed @ thle BMdatl@ngdightibefate Momame&xra@hteexjg@sed @@ﬂm@ Ingwhitgrfluorescent light for
48 h. E-H(]}? ar% pééorh&i% lycgnagld ﬁ?t&%ﬁl 15 E&fgl%le@ﬂgneéﬁﬁf}t ane Mce an d/ or

manner described in ne
B@ts aig e't-thwzﬂﬁnéwe%ﬂietnpﬁﬁaﬁ?olwe%f%ts °f|°ﬁtefo‘}‘fg‘X e e ickness and rod
outer s@@ﬁyntt (ROB)aEng&rafEﬁnea@feO ERsy 200 pia@ess Betllhedtisplicads Sindithe numbers are averaged
to obtaﬁba/ Iﬂeésub :,Ifmc%lular grfg%%%rlosrg gtlsi Isétlngf Elﬁwcs%trgcgl%ed éJnPéﬂo%c rats at 4 and 8

Seco
whs ofgetinerit dmagute aqdnl}ts gadwp@wdfomhl%@na el éfrtfaf’kﬁi‘ Y d&l?keadfprteéa?#@a by using

stlmuIWhatt thﬁ n& Qﬁpéoﬂﬁ%ﬁtﬁﬂ Rhe r&Q)'\&é}Q s Lﬁ&:k&ﬁ“/lthdﬁl&to@cf EIfC/&n PRAritd ERIER, animals
|ncre SN S CCu I
are pretpe}edsle WHF‘E h}fglii ?31 nz?% gu%lé AIg fit ?Ii]at?ed an ) étregc% l&%lnfg ?n bogl%}j/es

simultire@sia py usdpgoldsdrayeataldsopslescri bed i n Exanpl es
6- Egmlﬁﬁl? TRl @bk ?tltﬁf”lfhleﬁﬂf ﬁw@ltfmg Pk &intdd b AEARBtahNE

Accunul ation o of u30|n cad n
VIt i e PHEB O mepee RS BB VB g o rms
In oneSetha mdfdedal &b, grolftef ﬁfcé agior mfs atdRRit@lrwith dclgesing gosesfitgrutane, from 5

mg/kg é’ agt%|50 I{nﬁ/kg gl 'J%J % ﬂ%qgcoglﬂﬁaﬁonﬁl gﬁh%‘r‘dﬁﬁs olf fﬁg:e W/ ke Rt are treated with a

ctions 1n |1pofuscin
comblemn ofR8 s pes ddyj of fepugtirgi @P@n@@ﬁp@@ais@ Aggptpme, g5 Bp/gpepday to 50
mg/kgrp@@day 784 bend i€ offtiich @Biadtion h@kpytaktiasay@p py ddaabed irsEdampleth-9.
upon two independent |ines of scientific evidence: 1)
reduction in ocular vitamn A concentration via
i nhibition of a known visual cycle enzyne ( 11-cis
retinol dehydrogenase) results in profound reductions
in lipofuscin and A2E; 2) aninmals naintained on a
vitamn A deficient diet denonstrate dramatic
reductions in lipofuscin accunulation. Thus, the
objective for this exanple was to exam ne the effect
of HPR in an ani mal nodel which denonstrates nassive
accunulatlon of Ilpofu30|n and A2E |n ocular tlssue

o o R
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bl ood was collected fromthe animals, sera were

prepared and an acetonitrile extract of the serum was
wanadoywexl4by reverse phase LC M5, WV-vi si bl e spetiusados/020080

and mass/ charge anal yses wetse perforned to confirmthe

identity of the eluted peaks. Sanple chromatograns

Obkzaﬁﬂikeﬂ fArie4ty bhes R tinidabny/he AccamalagéoMipoftisgn (ahdlor A2E) in abcad

t 4 HPR
wuit T s PR PR A e R L2 /79 55
w@h«e@feqﬂpﬁ@wéedam%ﬁe@mégmplyn @H@;\}ﬁ aad bea s@@ﬁ;@m@ﬁ? explore the

p0351b1[1 QAEL duBibnt A 1 ﬁﬁs&ﬂhﬂcﬁﬁd 1664 bis-Qikdnl dodjadate) 2B Akiytaldo Beliegizbd The
ratlonak at sga'é%r%%P 5 asilgupo'n_. ) 1%%}\)eﬁ%epﬁllr}1%ﬁ_ﬂ%%tién§§credlr%er}‘cgejtqﬂ’egﬂ%éo% n ocular
vitamirgie ccrne@sedn vi2 dhibiieeofl |1cg)Wn]yj_sual Tyske egzty@a(jl)l—cgtr@p@ dehydrogenase) results in
profo @tﬂ)‘ﬁ! ﬁﬁlb&ﬁlgm QJId A[Z%t i) AR AGnERER dnf vﬁﬁﬁluﬂﬁéfﬁfent%&m%@trate

wer e determ ned

P s e %HO?*SCHB%C&%“&% rT?‘Pﬁné% i %Pﬁé?fﬁla%ﬁ"aﬁé L
of HPH i kit svéfial @2l Oliich detnenstas rassive adcsulaibn ofdipofngin andtRicin peyhr tissue,
ﬂmah%gk&{q, R4 eatnent. A tenable hypothesis is that HPR

L1all

di splace retinol by conpeting at the retinol
b ilmdsL ﬁgﬁ)eg pegan kyrsxamppng the q{@ctggflflﬁw serup;lp@n% Ppimals ¥gie givided into three

groups(aﬁ}i»l@%ﬁ Bithed HIFHO, 1e BRIKGYIPR for b 8e/KEITRRORDT [fdayr At @é end of the study period,
blood Véar?.lc?l{eftfdc t?om tgé ann i e %L%{Wereg)?elgérléf andl § e{cg&)rlltrlle FEtBCtQ)?ﬁlg seﬂ% was analyzed

uoresce one can nea
by revalicwpsalb@Mn U Vofsibiespictialand massibeise B s HeP B‘?ﬁfoﬁ’ﬂeé fippopfiym the identity

of the QIIR«;Sﬁ{eMds n@rr%ﬁ%ﬁr@ﬁﬁ@g%anﬂs Bbt@iﬁédl’froﬂftﬁgs@dnﬁllys(esﬂgshﬂm FaN1h. - extract from an

oot P BT HBF R LGy hE1 g Fby PRLY REF Al ~20 melis T

The da@aivedyrshevas dosndepeuidént fedustiongn ssirym detigol. t%lan%seeda@end@mﬁﬂﬂ@a 10 mg/kg
HPR, tpam 1%5}%1 i éecggs\éd Ao /$ ?Ae Fat 112 Qo M8/nle ks HER sgﬁﬁiq’étingleéjde&%éﬂ@ 2%, see

ta obtal ned fromthese analyses
Fi. 1 e Bl o L RE AP P (kSO rgia ) PR jetrmined e
2.11 phieho©prV rdpaativelyhy si ol ogi cal tenperature, see Fig. 3b.

theaseﬁ 9 rg%%l:els tﬂn}ﬁg sb\!vJ]s(Hhélu ¢ g%ﬁhglpﬁﬂ&gthgﬁa:hx}%%(s) of retinol reductlon during

dose- pen cont rol assay
HPR tidefpis o @gabieﬁwo&ewm PP P s el P e B PLibea g e sie
on RBB.ONiEO@lidoR HPR lwﬂpdbﬁ)aﬁ(q&mthm lighk ﬁi’e@y i tlidl repIn@S pretin Eporgseddee; however,

unlike lregﬁ%é%iﬁ (b)?s eno t qu rescence Sﬁlgr%%re one ca%qnegs%relﬁ%]slgééﬁlegt OF retinol from the

§soclation c
RBP hplgpoteie by oic@¢rv1nm®pre@§esb0(dd@@t% g4eem)zpd jefinof (450 Wl)tﬂﬁmscence We

perfonln&par c%ﬁﬁe%gorwnﬁﬁlg @Jsay?uZlgg Rﬁmreﬁﬁﬂmﬁ yencetnﬂﬁﬁaﬁs v@ﬁﬂl&le&ld@ﬁl@ﬁﬁ those

I NCreases ul
a7 6 1 5 RSP RO B BELIPE o D0 pRn Sty oves
that HRBHiciently Hisplcasugipoleios typriHPHreténot hofopmtstni aowhymloalcet tprppsfaturay see Fig.
3b. Tl%%ogﬁeﬁme%gﬁ g b I-ﬁﬁ@ t5RED iy d\ﬁéeVdeemgﬁlaaﬂplaﬁlra%}% In%ef c'oﬂ’c@@éésa@i

enreti nide on the Accunul ation  of of uscin
decreapep myreting] TGRS PO B i M PO e, e Fi
3a. THY ER¢RRNdetethinddCi. dde hltdnperbdite affdcts v bedissWdativméonstant efRBR-retinol
mcreas?cg @écg%%tgetd fo%}# K%lf:' n&e%&%&%ﬁ §7Ct kﬂ?sm%fnfn? crﬁe%e (ﬁta st!:g)ggt ﬁlth increases of HPR

cursors 1n
beyonfreaminmla pivelent foRtvads RBRPRIHRse 6ol hMLI)WBd i @é Rﬁﬁ)ﬁ R cavse a
signifibdd) fercﬁ)onQ)bfeaﬁjol 1wk bisgladtBitm MBICR vpdL6/ 129, aged 2 nont hs)

daj | 1ol .agels in .
%gla ?%n]?gtécgfy 6 Z'Frveétalu% r?i" gh ccun%%%&n }IﬁP ?sclnt(:m%}é)é A2E r“é abca4
null M;a:nrp Vi BliasI] — mronaﬂdeamerxﬂ a@@c‘(‘i MNult Myitans Miggr oup), t he
EVR 2 infbFa &b Wohd @tﬁ(ié)do aRdabhotmte Bﬂ'ﬁmmﬂ@ﬂu&mn of A2E and A2E precursors

constituents retin e
i abeg G PRy, FER aPtr e D St Bl el el mice
(BL6/CBOY aseCahonthis sdaiictat 4 @ried df P& dagy eContyed pgs/ S@mmﬁté@_@ mige wgeaived only the
l ! 03 ¥l Ry s%ﬁﬁﬁﬁlaated and
TS e R bl S e S T s
fluorescence detection. Results fromthis study show
remar kabl e, early reductions in the A2E precursor,
A2PE- H2, see Fig. 4a, and subsequent reductions in
A2E, see Fig. 4b. Cpantitative anal ysis revealed a 70%
reduction of A2PE— and 5596reduct|on of A2E

o TN~ . a . a I
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assays. Specifically, the utilization of exogenous
all-tratts retinol by nenbranes prepared from bovi ne
weRkwa1st udi ed. Representative data from our PETASRE@S/020080
are shown in Fig. 5. Kineti4® anal yses of the
inhibition data indicate that half-nmaxi mal inhibition
clﬂoromfm hBAE cOBGilénS: (mdsapmﬁﬂxmﬁmplélrgtma@cdmjvgd%ﬁ}%wre extracted. Mice were

sacriﬁced y ce fstltﬁatloﬁ \ﬁ%e es Q&fere HE:RIC%& atnE] ﬁdl%@ll&gﬁﬁ ﬁ'&gﬁ ﬁ%{%’o fvfafs) Mhe

Iven da
samplqasace 8V€{?é1}ﬁ=§ yoahyaside P Qrrson-ng Gusop ekt Besils T ffﬁ’iﬂﬁ‘as study show
remarlééﬁe ,8XBRANE[nd il e aDE QGJU&OIQAZEE)HIIMe H@R4aomd p.l‘b@s!dbkﬁlt teduaticdf in A2E,
see Fi g 4% Cﬁugl%lte?%er at%%"la yrev aglgc%: are}|’06 uggn of &P}% I—fZZa %.gk’?)? rg%lﬂ%i(%%%ﬂﬁfollowing
28 dayelefREAmmeitnA dsleTsrsmide Rl aker bR {co cfferis(FEFIGR trgpent on the
electrofdifbofhpri mrﬁﬁ,@maglmﬁhemer sy nthesis (Fig. 6a), the

data reveal a i cant. in

1 :PXaIBQle 13: .Eéff‘itﬁq‘t{ FexHFth(%;rﬂl h)é% A(gggne?sté in thﬁgieglg{l i’l&mﬁx% Epithelium

ast exxingikdd, thesEectsandIPROD enzymestohprotpines ¢ visuabéycle meeye woe hlochenncal
assays, r §1§e£1ﬁ9a'119 She uHﬁ%aLdn%@&erﬂo& L 8%R9804 lﬂ? oftbraded lﬁfE}ﬁreH @bth B&fine RPE was

ext rerrey ow and [-cis retino pro u%%gﬁig’ e|X
StudleqF rl%?hﬁeieﬁ%ﬁve H%@‘é’h%émdéﬁslafets?%én i ﬁi}’Fmé‘g"ll%*Fss igy data
indicateltRihalienapiek fifHibiion Wf LIXP@tirdae Ripsoxinmtetyl 26 pNITERe rieedyestate levels of HPR

in the E]?E@'%%ngnﬁ rrr? MCQ ¥11110 ehsa{/ et{el?n %’A@eag ?@%}[ﬂp‘?g‘s&éﬁy BPZﬁIaIIS?ﬁLge from 5 —

-ClIs r e I NO
10 M. Aifhigiis ip emldo‘ﬁfe encmnredaheteifqutsraf 1hiev ﬁ?&og prod§iieg, of dlgens retinyl esters and
11-cis k&@hdl ﬁpdsﬁyﬁsﬁhlﬁﬁto ARaBcribe asthvE. 66 hddaion toiaGdasds Wnlltrakgeins] utilization

(Fig. éﬁpﬁé HEW{E ée&lnyll gsg% &ytnfl'lemsvflig % 816 ga%a reve?i! a s? stlgahlg §m¥ i’e]mt inhibition of 11-
cis retmd@wss&thvsle(ptwmndnmdﬁmastmqk)aﬁdﬁz &bl u@tthemsqnﬁﬁ OéPfld%eP% getinoids,

utilizafilof %Een@tﬁtaﬁ b aks@éfﬁl)lgts exlr@net}hbﬁ il 11 WAL is ptda&:eﬂ ngﬂ’f(ﬁﬁtﬁe
enzyne is starved f u strgte and 1| - |s reti

endog?ﬂobsdau értafzsdﬁtma]eeétrnis nIélgact PR VIS Per. Oélalplérgeﬁegmerf §in fhg pr(efence of endogenous
retinylfestaisive @k etsersd an dife@sof FiRBon it iefdlobprodurtpet iowenki, ghibjtior of LRAT
activitg?éijd‘ll ﬁa%%nthglfetl%kcsdbﬁéd 843{ tg Qﬁ’e@ﬁ‘? febst QJOQa?é/eﬁtuhﬁia/ﬁml JyéléNeW Ethve

/ ronopnore t | eads to a consequent decr eas (?
detempd LTGRO YA TTBY) RO SHF IOH LA ED @ and rduction
in all-@BR el etbr leVdl I this Ki@AfidiEHd isometabe dabjienOtan@ foy subgigte and 11-cis retinol

rmm%% tempic effects in lowering the anount of retino
P FiVered to the eye, but also intracellular effects

orin fho pgsregriey itdt deaufonsterd sthdigp dhatmgfiploytprgets gxishior medujaiog of visual
chromg}hﬁrefblogﬁiltheﬁd" 1 SRR WduhllchrBBoph6reEedadddk cblﬁecfulélﬁ deBREse irBa8l-trans

i RS G AR B S D R 80 e s
loweridgt)e mamuat of eris! ddideralyts the eypHivtadso titraesluleti effeptsion fowering steady state levels
of all-lr!z;metuﬁ 4 1R 159 %&tEd?AleﬂWe 1bSedl A0 APl 8%, evﬁ!adcedt SRS

retinal, -retinylidene- - retin Ieth
VAR perfy P ﬂ‘é??élei)?fd%spsﬁ‘gi’ iyl et AT hﬁ@acﬂkf depepprgtions and

dystroplii@t 1h¢’ll)d1ﬂgd>&tﬁﬁt- limite@toi cmyﬂomhg)&@haﬁandydfell—han odtiagt] Mfinylidene-N-

retmylg]ﬁl?]no m¥1| II\(;i %Ql%hden% ?%) eﬂﬂé{t dyf&*ﬂ&%ﬂiﬁﬁl dgﬁﬂlr@w}@tﬂl 11&35@ ]V?etmyl-

Vretin et hanol anr
phospharnéxlmalnm@tene Ngﬁeslmq@w fmye?lr?éﬂlileﬁlddﬁihﬁelam@’édghﬁﬁfﬁ#feﬁnyhdem'N-
rehnyﬁdtﬁaﬂ(ﬂmﬁne S’Q&ﬁlﬂm&le—ﬂhbspﬁhh&bﬂdfhaﬂolﬁlﬂﬁk gbbgtsm atrbphtf,hﬁ)tce(}aehp@fuscm and

druse%lla gﬁteye olf h rgﬁ%l %e ff? gtg S Q%Wagmo E‘l %Btl gge{ﬁg tharc!an both lower the

levels 9fsemm retapi andumo@m arrwmnat:r@yraq or lp@&gtm e élswfzylwctslﬂmg by way of
exampid, QI{.@T Qctllv@y tRB el &H@l apﬁﬂé&:h & thd tfé@&ﬂéﬂi oG RYuMBY reBihal dystrophles and

sy Pl e T ORRB R gk e
generdlf dppliehenpireth, anidps wen dbkeevedlab dogirded IGWHIO‘fVlt}Sf?mﬁ'm@PFBIH addition, (a)
adminfsaatiof b%ggenmrg nt§ nghmgdr e ﬂ:%ﬁsgof Qdrurfy Qzﬁldﬂ bl a@htRnt Wifhout modulating at

considered to a generally applicabl e approach, and

has been observed as described herein, with

fenretinide. In addition, (a) adninistration of an

agent or agents that lower the levels of serumretino

in a patient without nodul ati ng atl east one enzyne in

t he V|sual cycle or (b) adn1n|strat|on of an agent or

e " o, o, oy
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In order to determ ne the effects of HPR on vi sual
cycle enzynes or proteins in vivo, the regeneration of
wohowmpzitm from endogenous retinoid stores mayPO®US2005/020080
exam ned in HPR-treated m o and age/strain mat ched
control s. Exanple 14: Conbi nation Therapy | nvol ving
least OIE&ﬁ]zryﬁlE innhedésud rgtlecor &) adnimstitige! arndénoer agatsshagmeduiategt leagt one
enzyme ]8 ahe Q%uaﬁr?afé %th&?ﬁ@gﬂng ?eQelé &F sm@lﬁ(ﬁ ) agat%nt %en%l(/e!@ 1847 also

In one of ditiona nf b
provideg RO S¥h QS EE B PETESHarR T PF PGS TR TGP Agg mehs
those d8dcAbell Rer&itl Gy BSused tb pdldcOiutite) agérd oEsvamE tisidngl actiMp walnding gpnts

selecteéggm Q‘c?n%pﬁgmld% % [hg‘v a%trl]n%log‘ ﬁc%n {1)aa|¥ algl %to'thgr &‘fjsl l#mtlve lead compounds

|n) uva at|n50|u
includeaytichr 4gkmds mmOWmWSwutmﬁfect@wwéleb%g%ﬂne wei ght. | n

t REordL bei@tgm@thlheteHQﬁQJf HP-R o v1§151‘1:9¢)§en@5fmeﬁbﬁﬁot&ﬂkdil o, thateSeneration
are

of rhoqo%s‘qlrtiécirrf %l(tfgnog%ratn}oﬁ CsF_Oéeé at | 82 es I—fz_lgi 1%@{65 ?na ? and age 819 Enatched

controkhe previ ous step. Suggest ed human dosages of such

g&&%ﬂl ?ggmﬁlggltm%ﬁ%%ﬁnv&-}hﬂé f‘eﬂf&lﬁﬁie ﬁﬂ @St at i n)

ay, Mevacor(r) 0-
P#\%}Qﬁé‘&‘f‘{@l rft} ;)re Tcas'jﬁdéxe/tgg {ng)cnlarﬁig xarﬁ s 2)9 Hg )Vag%‘l aqg’ ydnal two arms.
In one SOBOLA(itionp] A, &S bﬂfmcmdlﬁr-ﬁt@arﬁgéagbayvﬁh b gstetfodtatin such as: Lipitor®

(Atorvéstaltnlil)vlgfg\;aéaotr@ ;)%9‘:%2@% 801 @r%a%%dm&ﬁ%@&?lﬁ%lm%ﬁﬁd) MRschol

or rat su houl d be cal cul at ed
(Pt exdiuphanie gt viTOREmE dresebpssd B Vgl TLBRiSTHA pdinel amm, groups of
mice aﬁch&rrﬁspaye tﬁaﬁt@d ABSANREinaAdn 628 &lgikp ed dhyvf Exatijideasd Merbhasing doses of the

statin 1\%(? gﬁﬁ Hrgvmus atewrg%lé%eattd hun I-lr &sz{éﬁ d# sdcfl] ééé%lné/éré‘ gr é: gllﬂglg tLgﬁtbr@ e,

or rats ar e
(Atorvhsreiny 8130 exe/dete Mevactre (Lovayiatin) Afp0 we/day, Privagholni(Rrpvasizin gedivay 10-40

mg/day izh Qe r@ﬁm@eﬁguﬂjk@@ ,Id§y Léé@if(n (Ahbtitalsbddin)b-8b @E/ﬂ@t Débhgd &f statins for
In Cco | nat.|

mice a&‘?/‘i?fﬁ"é FUSIsFS f11°919 B¢ % t&%‘fﬂé&&? ngﬂ gfr‘ﬁ”lr’ﬁn%fr“e?f?ﬁ “a nbug‘r%r%nuth?as?y
assaye@ hd degtibedeén B:xompledi-Hit t he devel opnent or reoccurrence
OfEngglg hco gﬂg{lﬁrﬂuagplnv&%ﬁé FAPSRAME; SV iBkfnslald Mikdy 10

nge of about ger da%1 Lhéenr tlnlgl d
wiNrF D8 0BD g e AP Srien DO 4 s B o
minerald) AR histratib p OB Qetinlde ini co@ithanionyithEMarRi@Oandgpireialy canche ditter Gally or
parentgr%#%lgl%ﬂered gt a gfélts e@fec%ge t\é\lﬁﬁlﬁﬁ the I%OIQSC‘R?JI lréog‘cuﬁéncé (Q@nacular

era ar e assaye descri b
degengratiaprIlod; dosgzegure b e w66° CF PGB0 SEAAES dex R FFGWP‘H@@ v 11371000 mg
vitami@ €, 10 D@00 di@mad, Loxoar 46300i10 aieaehy,.de-28 nﬁ@lmtgmmohgucaspper for 15 to

20 wec%ﬁsCRﬁnf %&r?egtég{pﬁc%minmﬁherﬁgxﬁse ass %’@ a% c#‘esac%gc%?&etﬁ?n é\f]e; (!19
OrExhingle hg'd?ﬂt@xgsph@r@denqhelglSMMH@H‘(IFFRFGIIWFF‘BS“MW‘E&W ing
Pmteﬂ]?@ﬂﬁ ure for 1 hour. As a contr oI same vol unme of

DMVSO was _added to the
R A ke e S e e
(atRADYBr W-4-fydexpbénat retoamida(FPReinGBR atabon2©®pemmraiqdl 12>u1n rs a control, same
volqu g{ﬂg% §/as(a§c?eg dJ: tilec';\poQRAB@? TRoE dTﬁeQmQB@Qtp&QQ Lo Ineas@kd between 290

retinoirds signiflcantl quenc ?
nm to ﬁ@q}m‘@%‘ﬁ@@néffw%“él%ﬁt 2@’? Zppn bappsy SfiEIﬁAT_) havi ng
t hevnlphedie ﬁMSdB@ﬁtﬁﬁ aDfhred mﬁﬁhlsfggﬁ&nﬂiy duiEtiehddahei flugredeémge emission of
CRAL 2@;?1{1’1 RMIIGRL 1D &Lt'd};ﬁr&ro?ﬁx ﬁ‘ﬂ{ﬁ'g? ﬁlgﬁﬁ ! ﬁkf%é 19we§r%'g§épnng all

uorescen e q enc romt
tree ohpORESTENCERNER oIl BereEe gyerehinghkrieies e o n ﬂ‘mrf‘éieé?eﬁemance

energﬂaggf@ftbbﬁeefngﬁitéﬂ&&&naﬁﬂfis@i@blzﬂld bRl teﬁﬁH1d§S Exanpl e 17: Size

Excl usj to St j.ndi LBP

Ap%‘aéﬁ&l_éﬁ"ﬁtm W%A}é@“%/ PR LPE%%“I &{‘ ‘p‘égq?rﬁﬁa% | cRAL,

at ARALCRHYLBPRR i wRBS ubdtedrvab fhpieofp boRALARAK PR thPfRf-at ropp
tempegagﬂat 01 noBX RELI IR BlperiRat Ec}ﬁﬁllaﬁﬁtvolﬂrﬁé RIS wloMiIeY W@% CRALBP

d to the CRALBPsol ution. 50 m of each sanple

m xture was anal yzed by Bi oRad Bio-Si| SEC125 Cel

Filtration Colum (300x7.8 nm. In DVSO control (see

FIG 8a), apo-CRALBP eluted as nultimers (elution peak

at 8.1 n); while
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| i gand- bound hol o-protein shifted to nononmer form
(elution peak at 9.4 nm). In the presence 1lIcRAL, a
woapwvootai4 of the CRALBP is bound with |igand ardT/Uus2005/020080

di spl ays strong 430 nm abso#bance at the nononer

elution position (see FIG 8b). Less than half of the
solutiof\t SBAIL of cachBRtiIcmik reGRALRIYz«i $ ¢ BioRddBio-8it JEC1aM Gelditrafios Ggtirhn
(300X7az{jm nt of HPR is bound to CRALBP, |nd| cat ed by 350 nm

f bance peak (see FIG 8d). Exa

FlRMER ewtieldsee e 8 aag%ﬁwl%tfd awﬂneﬁrﬁ@}uﬂgl Regk g Ppyhile
hgandﬁbdﬂﬂI hcﬂé}pr&%ﬁtslﬁftcﬁl td B&B)nep‘mﬁr(aaﬂn@éak@t %4 itV s piesepetiatied., a
maj or1Ey é’ﬁ’geee%‘%&}%s ound \T‘Lhr%gan% and d?isg)ﬁgls s%or%}gl\/gmglg Er@el%c«%t tl{ %%mnﬁr elution

ure contro
positio GREFIGOYhE Erss rham halfiof B 2tRpbis Rsmd W&R@B@ésefs RiG Brtaadionfy sl amount

of HPlg-ls pn@fo dRRRBS rmdlcaﬂ%)ngO ﬁfn%erban% !)eamsé%tﬂm} &g). cont ai ned

2% Et hanol (v/v) ur.ed
b SEHBRIH 2 dgoreeeess Qb S P B0R P PAEE B a0 GageFaf e
28Q0-RBP arich BV v ibabrigass 0, OAas', Ghwnl 2% i FINER 19 PBWROOIH temperature
for1 h?tfi‘ qk?éc‘ﬁ%@y GQ Q&ﬁgfs r@sh&&oﬁ&%ﬂm gﬁpgﬂﬁﬂ G oG ifRfbafBBRith 1 uM of

escence t he quenchi n% ;atur ated. at 1 nmM of
HPR of/ppMphtROL. 5A1mx61fes F{gpme%%%/a Egl (H é) o”%lg %rFJ‘s/Séo& spectra were measured
betwedn|200iire 6 GENGE Wi EiGRomnghvélengthiakz8h ymeuis tnobahdpasr escence

resonanc eFIEESﬁ g@}én gg%%io%&fl@a%&y‘@eﬁéhdﬁﬁ Qllegéhﬂxg @f@aﬁdoﬁscence and the

reS| ues an ropose

quencliigrseieied RBRM oFEPRcferdk e ofREF BerahE Hig OWWWOF%“%@PP%% is

likely &R RSB R e B¥onditcREdersdt ﬁﬁhsféPthweErV\p}otah Eleihatic iregiid and Hoatd MPR

ze. Exc
molec% g/ﬂ’&lm?pé)fedﬁo%ﬁ% de gee tOté) qui q@%g%glg%ﬁeﬁganrMe by atROL
and HRW $wd ateukizatds thaititdio BBP. rrM of I\/PR in PBS at room
t Qﬂgﬁf)l@iy ISfze E%usﬁm @Qﬂd& of 'ﬂrQns[ﬂ%éﬁB (T B{ﬂﬁngttb RBP added to

the sol utjon

et D L VB B R Bl g . 1010
of TTRivxst theh @diieWottlh selmitbnyving the unfxtufeTRs indahiated fon annépréloumadow tsthperature. 50
ul of t%e%s&\gé( %m 0 Bls §Jd mt%@%ﬁ@ad@ﬁihn Wil diki ?ieh %B@idtﬁmsll SEC125 Gel

nmj . control experinen
Pilaign ROUTREPOT § R ReeGR) SR Eeth ARPT ol e R 1R Mite wee
analyZB@A AR kameASansdAOWN in FI G 10a, the MPR-RBP sanple

eXAbs p'v&nelrg FI%n OR _?%d\ﬂ’ly kﬁp& g%ﬁ{ﬂ@& an P'ILI o Segﬂatsltl E'lgrl’gth strong

absor ance a run, | catin
absorbafice @369 pro.isieeting RERibinks WWR 3fisy igcubion With B iS4 e absorbance stayed
with HRIRRPREAHWM dekk, iR TRBR@b LR spaaKdid 4 bdn&m-ﬁﬂ-ﬁp@irhtﬁ B&Dmm absorbance

e B B A SORE S DR AR 000, PR cicr

peak shéwed sttong TSDRm absprtatd®Ges FEPL0ekfter mub@m@rth Tk moreripp balf o this 330

nmabg(Jrﬁé éegﬂﬂ&qg4fT1§Q9c ?eaﬁ(sﬁeoﬁ@ 19 mﬁl@hﬂ@ﬁmpﬁﬁﬁ 8indsS& €T | 1Gus, MPR
mhlblflsphe after 1 ncubation with TR nore than hal f of

indingof TFRAWRRF- bance shifted to TTR el ution peak

( SExample G0: A@l}is ofisertlinQ-atinion:y adbrie@in (RBPRIzpIvegrdtion TTR,

Tg)&ﬁ 4 VER iRl G L%W@ n 8 RELAA a0l o%r HPR hOMIR. F&&ggﬁi 8 days (n=
al'ys ser

'S O retinol as a function o
4 micgrsndastse BAND oftt tAFEAAL A ALY PR Rloodsamples jsredakgh gdiertep &as prepared.
Folloxblﬂéjdc@c&ﬁtﬁ[é pﬂ:@@ﬁh&f offstf?in | plﬁte RYYBOcdricenfratjondiirdtiyiol bl Hf%waﬂw&rrmned
9sage,
fom (TP 0 i B b B P aioD e L Bl e oy 0v-vi
absorpsioe grartestopyFod ¢ommtlng0fa@rm1mﬂts miith euthsptésestapdatdat i on of
S eﬁﬂmpﬂ Lt ErRPatioh HETFTORERN: tRh tdR8ucBbns hitetind)] A22R M, HRRAZE in
were determned fromthe sol uble phase by LC M5 (see
ABCHnall mpiapimicga i j ty of the el uted conpounds was
C OGifour averakebffori e Yatassherysio pguels A Gof 81T A dinEaprgpledid28 day time points)
| %MFR%n& iaR6L34 il Sorum retinol
e pl@%%%ﬁ%%%wgﬁog%n %&Q?oncent ration to
reductions in retinol, A2PE-H2 and A2E in ABCA4 nul |
mut ant m ce G oup averages fromthe data shown in
panels A - Gof FIG 18 in Exanple 25 (28 day tine
poi nt s)
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are plotted to illustrate the strong correlation
bet ween i ncreases in serum HPR and decreases in serum
woetioofiisee FI G 12). Reductions in serum ret PAOIUS2008/020080
highly correlated with redudti ons in A2E and precursor
conmpounds (A2PE-H2) . A pronounced reduction in
(see FIB2BF--Rductiths tnyerud rdinéTglekugghll oG aeyeed gitDrepuctiond #OH2Fiapd precursor
compoqu &\2¥§ gl ?ppon&{lgﬁed reedg% Ll%.bﬁ gﬂ tﬁeqqiq{lé/ l%rhoéage lepg%% Q%s

ereas I's OI‘tIO ate reductio
observedathgn @stefug‘l retipal rp@h@n@np.{?y() boheSreasy fpralis disppapprgpngte reduction is related

to the ﬁQﬁE@’ledr Bculahfeﬁncﬂf c@h&ﬁl’c thhlZgrB@mf bnehid old Bﬂuﬂiﬂk Sonpaipa e dther

groupsaﬁ ﬂsrjﬂéfq%g‘ £ éﬁﬁeﬁgaré‘%%%}ma n egn rlﬁlzé Otamelﬁeofl #e g ng/kﬁg?sl% I?o?% glore P olonged
period,a greategedortvh onfEdvopldrlso bk redizggr eat er reduction in A2 E

\A@Jya}rgpléails Prub@scbifed 'allm?;@g of mmﬂhlﬁg w2ellufdr Y¥&Qin@RAH A€ Binding protein

analysis of HPR binding to cellular retinal dehyde
(CRAYBR i ng protein (CRALBP) Quenching of CRALBP protein

f lQuekisCeE CRALBP prhteih Tugréssenretithridicis fetifid] IR AL). Thgdluorescence emission
of recolgﬁl?)kigr{}vap%m%%P ?(5]3 ps.ﬁj P4 n{éﬁsu&@l‘fsﬁ{g’%dﬁﬁl&cn%ﬁﬂ %@RL&AAﬁdmon of the

asured using 280nm excitation no 1l n)}
vative Jighet] €1 B LbIuerched GRATRY &7 HRESCprod @ RATCF I RS feRFagynt manfer (sce
FIG. IQBAfIﬁ?e PrGhIRIaR tHe hddii@EHRBLR uded toordin p@RinFlgbridditeraction.

;% % lgleqn tf Cﬁﬁpﬁ DIO&%%U?ICSC%(:Cl % )QPR ‘{?&E?a s%%ze}leac}biagl@& 1g1ng an

rotein
eXPenmmaedtalgl! idetical @ufleshdaniribey! a56ve CRIRIIBIessP6Y @PW"P PU@‘F’E’%’@%&P@ -CRALBP

was mdrdd uHE’@SOH%%X&’@ﬁoﬁ (‘Slb anR )V\ﬁﬁﬁnoﬁ ot Iﬂl’m@ﬁncﬁ&l JRALBR protein fluorescence

per.i esi scrlb v
s conRB G BEELHER ST O oBp LBl R PR SR RRY S due
stronghwagee¥ethe GRABBRIBinds GIPRS Ophysielegice] compeitations.” no PPR ).
Aﬂﬁrt‘n 193%; @f‘)ecw&;ﬁ‘@;ﬁgﬁ'n@ﬁ HPRAYimelRb Gﬁl@lhpretlhdl@hﬁtﬁmﬁ@ protein

in a concentratl on dependent manner simlar to that
(CRABB®erved with the native ligand (see FIG 13b). These
. dad @&d& td offhnylats oigged turtng AtorSRAtBRalIs P R-RRligg to CRALBP, a second
analysj%v%%}%eg”(l)r%g& &s%l c%&rﬁ%%xj?ﬁgﬁnds @Ap?c aggfysm The recombmant apo-

roscopl “anal ysi s ng to cellula
CRALPE pRyrarsgRtisdet i ﬂlﬁdnﬁgagmhefb & UHIIZ(E@:M phe Pt @ L gty colummn
follown@ eiﬂrd@mélda)hag oldr& v elﬁilzdltﬁlb Rguk bikp6-€ERAEBE @ spriaditalis i@apDdihe protein
I,Nn 0 I ano-
and a’%gﬁRﬁﬁl llg'flqdl %c ) for osc péc ai‘nglgﬁ%] Q‘gvo g:gcﬁll rﬁlgdirey\@ée ?x@ﬁateﬁ c%%mg po

I‘OYTH ectrosco

CRALBR al0y/) gnd etthre 11BAB 9 MR H%ﬁ‘s 0 \VARAR Bk SoeBAS o agglysis of
non-spiifidigndbindinb Ghth) @e Efﬁﬁlty\mltrﬁihwé }ﬁeﬁdfeﬂ vadoZi&(ﬂndnﬂ nftiires cpnthifigg only

pr ot ein ffin owi Ng_expressi on
vl G i B Pkl e by 3 P8 P PR R B i
affinity @hapegidfiiecallinys Wetmpii‘ed thesiprhotp eliut udqqghda)nyem and ligand. Following the
addltlchr&%}%oﬂ Bl!tffeg ‘fng JuRRERLES wel LanaBR&Ey s ﬁé@tﬁﬁwp? @9@0%@151@ anal%&!ﬂ)f the

m Xt ures were prepar eg Conta g‘g f t ih
PRV U S S MR A R s A
spectr&@@&oﬁ@dtenemﬂﬂﬂ PR dosnd t0 CRATIRP. amﬂirtﬁﬂlysth@datambm slopetgt FRRbinds apo-

CRALHP g %ﬂ%’c}j(bc#up ot g}.?d ?ﬁ’»,nh?“" f? xﬁ}t tfhé }g]rbt'él}{ aﬂ%z(n'cg((%m&&ro@l@ & (%gerved in the

res contalnin
eluted PR Hapo-CRAHN) saople. sttt HETPHSR L e PRt %ﬁoﬂﬁf?%%smnd at
360 mWh%h&am@bkkHMkb@@pm}qusewfe ahfini ty col urms and

S t ens
or B PR AR FOT BN koAb RO g o oo
CRAIBEHf(a‘eeFIG t MreTrersfotraatiorf ﬁa@tﬂu@rpﬁsewenceneﬂa}azreﬁalwmlar values (~ 30 nM)
for eaéﬁ@gntd I PG CARYIationRalel Boh @R i1i6and Bk @A tdn Acestdtero Fl1§ Racirithe protein

ol oS e LA S LY (ROTAE OBy -

1.5 uME.OTiS, Shit@igh aps-CRATBRIRAscribedmdn t locisGRALIBRtindidrpiodipgametiy it appears to
bind I%’El% @a¥ afh@%a %a?&gygn&aﬁgﬁs ok E lgk *ﬂlt}fé%E@aQ Qxcee@%kﬁaurulgfﬂ{épamal trials
apo- LBP only the protein absorbance
(280 nn) vvoul d be observed in the eluted HPR +
apo- CRALBP sanple. Instead, two absorption naxi ma are
seen: one at 280 nm and a second at 360 nm which is
attributable to the absorption of HPR (see FIG 14).
V\e perfor rred an anal yS| s of the di ssoci ati on const ant

1 7 ~\ o Al a o NN AL NN o
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for each ligand. This calculation is based upon the
I i gand concentration necessary to fully quench the
wonoeis®omifl uorescence. The data reveal that boraTAISeEA20080
and HPR quench apo- CRALBP fjouorescence maxi mal ly at ~
1.5 mM Thus, although apo-CRALBP is described as an
(even al the Dvest therageprGiofe of 2.5 eyikg)odugelys thatisorge dogrert o HER-njetliated inhibition will
be exp&%&ﬁlﬂ'[n? bltogrnalssﬂqf %_lf 25 cﬂi%m\g\ﬂole mdqpﬁsufaﬁ:?éle t hat

rat’i ons far exceed 30 nM
ddrrPRje 14 & TiAsHH PREPR i egse?ewrf’f i 1} 5 Epal plement epithelium
@®RPE)t her apeuti c dose of 2.5 ng/ kg), suggest s that sone

d%gsgceogd Ofget r%f' & u?l ‘L;Htmvglldehtﬁﬂd }Mnl in Q@o ﬁéoﬂ&ﬁgaggssays Lecithin

darl ng I OS eSIS I sual hore iIn
retinol wysmsferesy ARAT) Eatadyrpd the @aversion prsgting! igfp TeRegs. é&Aéfrlﬁ itical not only

for rehﬁcﬁ&étﬁﬂ e hyrhdoaﬁ‘@lsrbuﬁlsb ITt)r tgé'h@raﬁcﬁitof 8 traf ifcg MRIRL clﬁﬁﬂobiliwd HiddPhthesis.
L M e L T

In this Asdyi, broine BRY nictoscaums frerad & af EIRATY sopat all plbaps reheol (atROL) is the

substrated @ﬂ’ﬁrd@dr&&s QJt retﬁﬁ}ll Esﬂe? Lyn{hE]s‘iSQn k &ﬁl&BﬁNJﬁOl@&Jp@tfd&lt mbdRAT Al sScondary
critical %q or retinol-reti

oo G 0o U 5t 5 R o Sl piporipfompetie
(see FIGL 59,1pdnel GLr THeRIROHER bmtpdystﬂh@ﬁ@ forFirgling sitesiors MK Thpapparent
inhibi I%)enlstan‘c {Iﬁ;ew Ide%rml]n d 1.10 Ib\J: ug g@aﬁ“ﬁs ;ngaﬁs ﬂhﬁ '3! (ﬂh\k by, tﬁefrgt@ Gftretfﬁgll ester

rate of retinyl ester synthesis.
synthegissgepjd beidenyiarrd DIRFSE. i & e areche g %Pr%‘z%?ﬂféma“‘ms in the
RPE aSR4EIC R 1 angitad ﬂO‘rﬁng@ﬂSsebEEIPmm (atROL) is the substrate.

HPR decreases net st.eh
deﬁ{n:E %ﬁé%zb%@ltth d
concen ?%1trnm ﬁ’ it 1s clear elﬁp}é I’?%.ta escn e e’cefron at the pronounce

effect ¢fFEPRR oinLs amum(ﬂﬁaleéA}Wé tteescu@efrs dusiee Yep ﬁ’é,ftl"‘rl Erialg gpgpdup fp both
systenﬂ?e@t@clts A lgv?eﬁﬁgderuhn%oltah@mﬂ&gﬁlaﬁ)éffel:tE‘ el the @Rual Scle.

C M {)léésl Vvaleffe%tg gftelﬂ%im* %f,a 5 §ﬁ%rkﬁgce§?r?téogp (?{ l&[ % Aﬂﬁﬁuorophores,

andRapﬂBPleﬁiblogynhl bition constant (Kj) was determ ned to be

" et : 2’% of -xg?ihcﬁd 55‘3@%05 Hﬁfght%ﬁap@d @SMSUPB!d HpRErehiad rﬁlcco(ﬁ: 1G. 17, panel A)

ester synthesis woul d be decr eased ?({ }k
shows GRS 5é’°/sf?‘1516‘}?n oAV TP el SBR 10 mg/kg daily for

28 day6)0 PERRBraad CofIEGI 17 shdwahdRBER d@p no affdat iggEnerddompt vitsug clir@mophore in these
mice (ganl gigu% d]%)];nall;lll%llfg bios )ggle S {%ﬁgﬁb 1§i(>)1£acllle§ cﬁhrﬁ@ﬂwr@ k@ﬂ;’lu‘ig')‘ €panels D — F of

a descr
FIG. 13 pig nbmelyeiolewaéefasmmemr@reﬁﬁlﬁeem@wﬁb%@é arrﬁfpl%:tfvftshondranel E) and
recov. fﬁ)n@ﬂgtoblt:a%hlﬂg' @ELIG OTle ofllyt hbtide diff@encdis dsbdyed datkalista@sin the HPR-
¢P th systemc effects on |owering serumretinol
treate EF PHfracel lular effects within the visual cycle. '
BExBdgl eulRButanEhicewirs gipefn thdficgiad Riswef| (ﬂIngt Y80 or DMSO alone daily for 28
days (rgo REHIAL ﬁe@{réa%t é?(fup)Q@It Lkth@/ ﬁ&t nfd & MQEAE&@S\;ereQ%nths of age,

Ret i nal =~ Physi ol ogy Anal SI s of retinoj 0Si ti
mice i o LB NS  AFEISISPES, ALY ool PR PGS T onahE mic

were tfl@n &bm Akch gxblm/(ls apfor apxlyshseolf ef@prgmﬁﬂ%rrcedmndsme E)Kj( Eéézlﬁiizépanels A,
Cand %ganld%ZF gsteé Ig[g %a‘il ﬁsﬁ ]9 ﬂa%&i# E awr?}é Blc‘eﬁt@t?__héﬁé%te sy 1ip18 le

compapRit VEPRIHSA SORE paﬂrerlerdiolerbé g‘é%fPlalf%lﬁndfwa(?f Blfggparitoning. Sample

extrac MeR maar@ Lion 1dehes & t]m cifd c@afdalds Bas cenfiringlIgIUV-vis absorption
chrono

SHLH l | & in appropriately age
SpeCﬂ'%Sﬁ?pg rar%pc‘ﬁoguglonroef cs: €. pea %Bu@l@xlﬁ% stslcdalld% I\Q)#I %ﬁ%ﬁgm in gp priately ag
and steingutcheirhigsin Gk é@ﬂne/hg grwmwrv@é@wygw afterlGor el B date show dose-

dep enfRBBGk I of A2OE HAR A28 REinE RGHiORriégaNe E) and

r g‘%g%ﬂe([éya{n%?g Ilg O:[g%folg gqmg sa(glggg ev1d8|)ce }h&éttl R31gm¥1catnhy reduces
lipofusdRRiltoS@t@cknariicibe RiFoofeber Al mukBOALe @@tghrdﬁwm medel) e Trpgiment
condltglg %Qastdlé]s@nﬁe@ o catgd ledé? %u@ﬁuoﬁpgnderlh MDER -8t DMBRU A BRFarable to

days (n 16 mice per treatnment group).
At study onset, mce in the 2.5 ng/ kg group were 2
nont hs of age, mce in the other treatnent groups were
3 nonths of age. At the indicated tines,
representative mce were taken fromeach group (n = 4)
for anal yS|s of A2E _precursor. conpounds (see FIG 18,

AN~

o o s NN o 1 o~ A~
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extracts were analyzed by LC. ldentity of the eluted
conpounds was confirnmed by UV-vis absorption
wepewiooaeopy and co-el ution of sanpl e peaks wWeCH/US2005/020080
aut hentic standards. Note: Stimtations in
appropriately age and strain-matched mce in the 10
that of k&K BatcHe® Wd-ppenant. UG dA alloys light microsdepy itndged afthe miinay fgmp DMSO-
h S ULSntédri REnrBtodiiure was
S kA il e B S TN
observedhow nor phol ogi cal / hi st ol ogi cal evi dence that HPR
S Againfilhta B lippfuscRibl e Setihdl pighens epitheliam (RIH) isarresoareolpgical feature
observetdrl]n vamm% d%’gﬁene?at G dl{é%e of gﬂé taRt A%x?c%ltgéh QJ}Q&B ﬂﬁor%;h@t@ U:@:i present

conditions are as describ above.
witin ioudersuleq has hesn sl dnsiseih 6 HFrgod Plg OPIRLF Pl b se Svperiments

we empﬁ%cﬂﬁl aninB1 rﬁ&lgmﬁoﬁ Q{aﬁfeﬁtg%g@éraﬁ@f lipafiscRigecufiBla i @tlevaluate the efficacy of a
sSNno

theraperl%@}ggy Egas%ﬁlgor}rgqucthog 9 %_ellcug r?{]lt reg&)a nt‘re%hg% éongMy and reversibly
reducessspiummedtecl. NdminlyeatipaeftHPRoe qug]lad@yngﬁnu& miﬁg‘p@ml the Stapardifpglisease gene

(ABCAIRryro%gcfe!i B%foluﬂl rgcﬁgtloﬁﬁh seeot I@%l‘/ﬂé%%l&ilﬂ%&t&bﬁlg bYd8®@d accumulation of
ceuml at| on of o;ﬁ% lﬁ?}ﬁ P &FP dr? g}onsofwsual
A2E anéﬁpqw.aﬁmueﬁ?s@}cer KRB o ARSI TR PR

chromoph&ewatesladifast vanddet Selategdak pdapthtios; cdiroseet@@seaglﬁeratnhlelﬂnetws were
normalr @oﬁ%tly,ﬁ:etcﬁ% knﬁrq\éfhh% gi}fégts Af ﬁﬁ@ﬁl@l‘[&h}ﬂ Qregm&ﬁm Glﬁ?eﬁ))mophore

usci n granul es_has been i mp ?R
mobﬂmahond@maﬂfo éffentifip Elﬁﬁ fipdiess dyreoaiptedie VE%’I“P §-depep ePWéE“@ °
b1osyntﬁé(si%@ﬁd VB kS, thetwperBi Ipeoy @ Ovhich isaediditakansfaratdd to dmbag Ipatients suffering from
linofis g tmaCﬁ.ccelerated | i pofuscin accunul ation to
ipofusgi BT P WE™ET f i cacy of a t her apeutic approach based
u Besmplelhy Beretity obPR Ehayeny\PersishPring QrpgHeliday ) |

F@I?R?fO: nﬁE/l% ﬁﬁg@mds Mdrﬁﬁl&erﬁ@tﬂ aBGi DL yice eﬂlwces p&E bfd8 days. Control
retino

rati on of
ABCA4r{u fnrce Fﬁﬁetngfll HB}\A%btf?{ éheé%néerpée% glpchela.lcalgl%) anaP éﬁ %&}frecursor
(A2PEfT,pokdl & 28 folipwih paitfetiay ekt roris! rpvmalederredtion p fh‘iﬁ? flyogaphaes|in the eyes
of HP]?{rJAQ? R&e @I@t 1@% AR aréfyglﬁycytfﬁlgres%&ﬁéjméio%bﬁd&rr&fora&a fhe ®1d6hemical data

usci n aut of |l uorescence._jn

o oS P EAPY SRt RTTOLHP BERTOY P AL B P Gagppamic o vl
observé‘d‘iﬁ G)t{ﬁaﬁé'ﬂ)&fn&l twe tnéice ITEIGI 8 Slistchgicuioehagiatiche baljsht mmigrogkapskshowed no

alteratlon 0 rét{%g g:yQosf.rucng 09 %@H&g éIF I@g@p %ﬁhﬁrﬂ? tiﬁ" o@&t'v'e&:l%d%ﬁ&l@ in lipofuscin

fic intracellular_eff &ms of
autoﬂuppme@n P‘W“tt am ?fteAceéng@P Wisfafrﬁpdn HER {0 g @ h i administration was
disconfiiRiBd follFahd 2B1Aa Y8R ialei@nd deviluafed AZE and pee@sof leveitiafige weeks and after 4
denonstrate the vitam n A-dependent nature of A2E
Week‘°‘b|osynthe3|s and validate a therapeutic approach which
| SV eauinddyeytcnmergicsrba BPEC ensl chplngad dpeptipreiyiabsosatcp andifiygrimetry.

Tdentity 6O ihdiARE YSkd Wis DaSigEkd bR bil- 1R kpetti=3 HAFQSand B @rgdltien ®ifh authentic

enefits of HPR Thera er si st rin
sandafiprin 45 Y ) 1 R TG TP ST B P AR e 20 pe
A), AZEi a6@pretaisbriy( ARRIF-Hamd S2HED thvedf rer@n danjfantifodeedielap@agpniral mice (FIG.
20, pal%!l ﬁ) e}}]fgn a?tgll ]]\é %%rs %{1 t %9 fa(abse bhﬁ’l@@gﬂ:}a 1@@15}5 (Qﬁ’g holiday). Similar results

anal SIS o]
were opsRp/Rtn |==|2<)e f%ih’UmAz -fogIdreg Py a‘\?’égnchragﬁuwéé%f%éﬁﬁm%é%l’% fyvels
remaid segvlgmneﬁl reductE@leitddontef mich G:Sﬁpafrd RIGr20phaodl Estreatad ifye watly EK3. 20,
anel]? co tro m}cg e?urﬁld he g?E :gnﬁl %urs:!) P]:',;Hr &Gg‘&P]%rf@Lly §ﬁe§a piy or 28-day drug
panel J, cqnftolice) €8P y 55

croscopy corr or af bi ochem cal
holidapteeraingigormey 8 1stls TRESEY wﬁw&?&fﬂa&iﬂf Bfalff{}?a?%%ﬁé 0% reduction

relativk 8664t D) OHithddBlef B4 seualy &BQMidz{y, théAn@Ant\WEA ZE @0 pipaurab(ACPE-H, and
sore Bt e A B 4 RS S B ot
persisteid regihdrien @ttiedavelo b Azétandrmecelyqrmm&btam £208) mrﬁlwre]mﬁ 6f aiggpls on an HPR
drug h](y]ﬁa&'we :L&%)e undb RO kRN theY 1Pk BEHIROS@ILYREL (6.8 MMPHR) OIS eykdbf the animals on
I pof usci n aut of | uorescence persist long after

cessation of HPR therapy. HPR (10 ng/kg), or DMSO

adm ni stration was discontinued follow ng 28 days of

treatment and re-eval uated A2E and precursor |evels

after 2 weeks and after 4 weeks. W exam ned eyecup

extracts by HPLC and enployed detectlon by absorbance

o " o
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A), A2E and precursor (A2PE-H2 and A2PE) | evels remain
significantly reduced relative to control mce (FIG
waQooeparsaak B) even after 12 days w thout recei PCOgS2005/020080
dose of HPR (i.e., a 12-day2drug holiday). Simlar
results were observed in mce follow ng a 28-day drug
2 28-¢g jug hfglldaYAZEB asein g etransks CapdPEhey t@n@tenﬂmpé)mwfblvmcgme associated
with thE€R@tad b ifid Garhdt Yeak BEHIGEL S RLIA Y fhe bR toF R/bE, XbB€and A2PE-
(conpare FIG 20, panel C, treated mce, wth FIG 20,
panel D, control mce). Further, the A2E and precursor
( APIREe daf2 bean gin PR dulingblic! @l oy maintdifing i@ d segucdd HBR dose
follovh.ﬁ)% ﬂrgf'ﬂff di]ﬁi&ﬂ lafﬁ@aqy ﬁta hl%ﬁer @(%@ rTIﬁsnlﬁallls%\ﬁ%kl %bvllartg Eﬁéileéci 61 Mditional

| owi n,
comop R B BT G OB T Tyt hisgp ‘1?81?6??”5@ P tipgtiods for
treatir2Gm dighyhablri¢igpndtitidni ofl @it seltdted fi@anmherztoup fondiding af ilar i d2 Dise8¢) dry-form age-

relate& égé:) Ex ﬁ%ﬁl@us&ﬁﬂséd%&%ﬁ ﬁg'gg%a}ﬁ){rh gliloftogé’g )}R(fq rd%;%{ﬁa%gne and

points relative
geogfaé@ﬁrffpéy t e bpsdhissiptdpmn OPSélarEftwdethoﬁs fpryedupipg b Hrmpptiongf pv-
retiny@tle-Mr@RUEBMblahide N R oBEanAE ) méthodt RErc@U S tHe formation of lipofuscin
man%glp@%gmg an HPR drug hollday, we were unable to
ete el ther HPR or HPR netabolites (e.g., MPR) in
t hEhigsfied cepotpp ettrihyipdia logg-tsrared@tigha {n seltmgetlh@lla$ gann retifiblghad returned
to bastellhﬁqs?hduf}, fbtloteing 2@ lastHEREIoS. The@inIPHPR Q&\ﬁﬁulﬁt%ﬂhﬂﬁtﬁeﬁ@@t 3hd our

aut res socLated with the di.cat
e R R R B B e et e ol Viea s it e
latenti Heeefigibl effekdad PR flurih® e AR Ridagratk at@RIEHR to Flags witldathavitnelaycle.

Furthé}fﬁoﬁ: q;ﬁjRCrle&uYes Clich RnoFlebd §Rn kaal @la §ed9<§601pﬁlﬂ{étle@lel%k {é?nol in the eyes of
n s on a reduced HPR dose f ol | owm ng proof

e iy ey ekt el s bgngeted aieye, THTess SHPATIYH e lgpauent
increagdoivt regibc@ levéiein e egk. fAlime arddlédnibmtih, thofrédnbion at AXBNATPE and A2PE-H, in the

eye reﬁ:al‘ﬁg 1‘3§%%Bl¥e' theiqa%segﬁeorfﬁ'ﬁg}ﬁ{ﬂﬁaggﬁ?l%%éﬁygf fect has not been

bserve or treating an ophthal mc

c oﬁ]él?ftﬂi‘ed’PFﬂBFS diselgsedl andecfaimped Berein pag e mpds apt BGegyted Hkousiniysg

2.

- experitfentfitod i &bt thPDps@aSclodiey Tt NI ER@d @658 Of SHGAhrt that variations

wdedener at i of usci.n-based r o tlna rat
may ﬁ%)?l 1e tli]lbds e& e it e?t%t ioro 11r1] the seﬁldenc =k gs}tFpg ICc)) tlh% mag b68 Hereln

Wlthovaaﬁlas fr?rh rhs C@ﬁefpe extiritisecksnors b&tby m@atmm Ybre pstifiots ltfvoli be apparent that
certau'i %ﬂ@t’hﬁ greﬁabtﬁ cﬁeﬁfcﬂiﬁl ah@ﬁhyﬁgloglcaflﬁltelaﬁy lnh}dl%rg@ostltuted for the agents descrlbed

enan | am ne | or

e e BT PRI TGRBH A Bsh SBar A g e ions

apparegpt hvhwmskllledﬁh the arfirf deemedcta herwithihie spirkt, stdpeiing doricept of the invention as

(kﬁmhgpge%ggg%gggggtlons in serumretinol as serumretino
had returned to baseline 48 hours follow ng the | ast
HPR dose. The fact that HPR accunulates within the
RPE, and our identification of HPR-nediated inhibition
of specific enzynes and proteins of the visual cycle,
suggest that the |atent, beneficial effects of HPR
during the drug holiday are attributable to effects
within the visual cycle. Furthernore, HPR reduces
serumretinol levels, which |leads to a reduction in
the level of retinol in the eyes of treated ani nals.
Once the level of retinol has been reduced in the eye,
there is a tine lag in the subsequent increase in
retinol levels in the eye. Alone or in conbination,
the production of A2E, A2PE and A2PE-H2 in the eye
remai ns | ow despite the absence of HPR in the serum or
the eye. AUof the nmethods disclosed and cl ai ned herein
can be nmade and executed w thout undue experinentation
in light of the present disclosure. It wll be
apparent to those of skill in the art that variations
may be applied to the nethods and in the steps or in
the sequence of steps of the nmethod described herein
W t hout departing fromthe concept, spirit and scope
of the invention. Mre specifically, it will be
apparent that certain agents that are both chemcally
and phyS|oIog|caIIy related may be substltuted for t he

oy o o o
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conprising admnistering to the manmal at | east once
an effective anount of a first conpound having the

webkowsaraie: wherein Xi is sele is (CHR X- R3, ROBUSR005%020080

is 0, 1, 2, or 3; L1 is a sBngle bond or -C(O-; R2 is
a noiety selected fromthe group consisting of H,

We clarfd - C4) al kyl, F, (d-Crfl uoroal kyI (Cr C4) al koxy,

%m t}t(odffor re%ong tlw_f%lnatloggj%f ] O ]\éjﬁr{lﬂ}g &?&m agg&e of a mammal
049@4%1}1% %ﬁmun%ennamhw@e@fl 3t epst @45 &) elﬁféf‘)?y@ angpiyef offimsteomppagpd having
a HRir@tye: optionally substituted with 1-3

i ndependent|y sel ected substituents, selected fromthe
group consisting of (C2-C7) aI kenyl, (CZ% C7)al kynyl,

aryl, (C3-C7)cycle IoaI enyl, and a

het erocycl e; or ' &

phar maceut i cal cept abI e pr odr ug or soIvat e
t her eof ; provi hat R is not vahen botkh x is 0 and

BT TR A T ST —

coivprl, 2ion LAt misngls bad pn§(QoRE i e muainyddcted rﬁromlte @ spesisting of H,
a”@%—'@)a@{( fa(él-cﬂﬁlhorsﬂ&P Re|R)aeRy] Rg0)DRE-CRHINE] Jeélfboalk{lanune -C(0)-

ereln Is selected fromthe
B ot o -G I G ST G
1 H2>r a mdiletﬁ opﬁoﬁallysulﬂtltstbd']\glk}ﬂ -hiodvglendently {eQpd subfRRients s@cted from the

%rg pyco?s%L%Cotf% ﬂ'é%g%rf E{'gz—r(%)glgt{g g@pg;—%t&%}g)alg;l (Hg C-chEloalkenyl and
-t @}e@qyel@, Q}(a@)agtmpﬂletabob@ or MWI(&IH}’ ﬁ:éeptab]e@@)irug ?re‘;lvate thereof:

mﬁ@*l&kﬂthat R %@)H Wien botlA )s0laktDr’ @ skl)ﬂe bordC( O) - (Cr

xy; and R? is

2. 04)2 rgtl,ﬂll(o\é for reductnig tl%qlerlmat% %)ls;{o% 1% 1nén c\%c oﬁy ?an%%a&jco%%rlslég adml%fstermg to

i ﬁhﬁemm@mﬁffgﬁﬂse@m@@ﬁe@fm pamrownddpiting thestiieiEt ed from t he
group consi sting of (C2-C7)al kenyl, (C2-C7)alkynyl,
aryl, (C3-C7)cycloal kyl, (C5-C7)cy Ioaldxenyl, and a
het er ocycl e; or a

phar maceut i cal S 0 olvat e

t hereof; provi hat R is not H when boilh x is 0 and
L1 is a singl 3. A nethod for treafﬁlng dry form

ag@herr&ll Rt @Qleg@@wn@ﬂhe gr@@)e:&%[sﬁ“g' o®RR1 D, 9,@}1@&' ' Qf(mem'Wherem X
adm ni s

In erin
CO 5,08, 840 B SLAT8,4pt B BB 8 1 ks K
Whé€loalkylTF, (G- CSElh@caﬂle'd (@ +Qpikbiye-CiP)OHp-CEOSS { €1rg)atkflamine, -C(O)

R&El—(‘g lkyc'\l’ -C%#%f-@%ﬂnofoﬁky(l Cbl%Y'(cl-dR)a lal\Mﬂg rafd -@3((5) (C§C4§)a;lkoyly and R? is

gl b
s eﬁ@& %wtf/ PB%H?W@H%Q%%W@&%%@PFHH@ Ippeldejed i"éﬁﬂwe% g%fﬂ'sg‘iﬂ trom the
F, grofy dahkistinpodf Qal-d(gyilkﬁny(, @,-CHikalyk avyly (C;-C)efd)oddyl, (Cs-Cs)cycloalkenyl, and
m 3
g%%er(zc&p d; 018&%11 a %th a(_) E <1r Q ilj{i:?a%ug g(' %%%pe ?{( E%G%tr)ﬁ slg]léa:te thereof,

aanOYlés(d(@at}E@nPtfbﬂ)ealbkth}ﬁoa IRPingls bppdor  a noi et y,

3.0 m&lﬂﬁlf&){reﬁlﬂ@&p lerrH h@delbd rﬁacﬂ-lar?degeﬁaﬁﬂﬁ oda Gﬁe' oY a @64 t@6hrising

S PrAI A, %r?g&(té %zn %%?wrr: ﬁm ! o? a grst ﬁoglpguggl I%Ivf?’lg !rhn gtructure

(C3 Cﬁ)cycloalkyl
het erocycle; o
pharnaceuticall, accey

thereof; provi bo h x is 0 and

: ded R | ‘

L1 is a singl . 4. The met hod of anprf d ai s
1-3, wherein x> 0>~5. The nethod of any of da |ms
1- @hercvmérlexiehctmfr@rsthmommnsmn& of NBh OnSs ICHEY ;& 5, (CRR LR wherein x
thg Oph g W%ng fsqléﬂgltg ﬁﬁld eneey RSk Eddf%@’tselec@éd fryﬁ%e%hﬁ] Qﬂsuﬁlilg of H,

m erei uen [ y
S R B R g e B8 S R R B, <0
C4)al kyl, NH(Cr C4)alkyl, 0O(C 1-C4) SuOr GalUCyl, and
N[(Cr C4) al kyl] 2. 7. The nmet hod of C aim 6, vvherei n

the substituent is OH or OCH3. 8. The method of any of
Cains 1-3, wherein the compound is

(C5-C7) cycl oaI _kenyl ' and a
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or an active netabolite, or a pharmaceutically

acceptabl e prodrug or solvate thereof. 9. The net hod
wohomyp7aalk Clains 1-3, conprising nultiple PCT/US2005/020080

adm ni strations of the effedti ve anount of the

conpound, wherein the tinme between nultiple

ad(m 018k 31, aC (0 -G Bluarbalkyi a6(D)-(h € JaliylamisQ and FHE) 1@t Grptkowf and R is

1rg met; Y &Hﬁl& s&&%&d v?i{hrigi ﬂde&n@&tl@@lebtg@s\ﬁbsn%‘[ﬁsr &ieBted from the
n1n|s rati o he conpound

'S
S USPOEESo C eSY (5h CONEEoHGra SaRR R e eipdkens nd
t edR@rayde; y ah edivCadabollid,.or Apt@rmrsiitially @tepteblapiniridor solvate thereof;

wher e Y ol ast t seven days.
Zmnqigﬂ&ﬂf J%Q¢Qg$&9§¥£6?ﬁ“ §$g$%§?ﬁe effective
4. affbumethod fof qnpi ef ejrp barvdeie Xddhi ni stered orally to the
5. n&mthodlagany @it BOthein XCisalHand & is phray gtoip, Whereiitaplehyl group
E gﬁglgaV|ng an ophthalmc condition or trait
st EF1FOm t he group consisting of Stargardt
6. DiTseagied ofiElyinf Sowharambe yubititue df arepdat salectelifpayibe gieup gppsisting of
| 'hﬂggeh'%ﬁi Brd aﬁ)@ﬂiylrﬁﬁ(idﬂ-@ )algy@ QRO EE, fubBkyl, RROKREC SGRAG QL

hod
B R I R N

8. aThoidthodbesg efCi@mel-3, wherein the compound is
-retinyl i denephosphati dyl et hanol am ne, dnydro-
N-retinylidene- -retlnyl-ohosphatldyletl|anolan1ne
Nretinylidene-
diliydro- -retin Iyl et hawol ani ne,
and/ or 7V-retiny
eye of the mammal >715. A nmet hod for r¢0
geographic atrophy in an eye of a huna ONpri si ng
adm nistering to the human at | east onc& an effective
amount of a first conpound having the oH ;

st 6146 bk €mMhvaEte ioPa ﬁﬂamlaSeuﬁcﬁil}ezﬁ:E@dblE pro@fug $teolgehipoof,
SIS

£ %etﬁod ogzimg OB&alTh 1 g comPrlsglg ntuglpﬁlidnumséagH ) o} t%(e el‘ffgctBe g’mount of the

- @()@)ound ﬁ@rqnsthanrque@tew e tipdcadeiisttiony i # asg PRy
l(f(: qlﬂﬂg?%dglr&zcﬁlfm &'ﬁutﬁ@’cceﬁﬁ)lﬂé zkdﬂlg hoFday,(v@'ere%efaHMﬁfs@ﬁHﬁMithe
r@oun 1ﬁem&£)rlé)f Sl%%ﬂ 21ded @(%CgieeitlhIWPlﬁlg%%?l%gerFC{( 1¥ emporarﬁy reduced.
11 Ch&hetlddrof Cléx)na:lwkvylhemm theedrugehotiday BtO)t la@rev@dagd. koxy; and

1 A gé r?letfil)él%? C n{%l fﬁe}[em Q@&fe%@é&&ﬁn&@ﬁ@ Edn;pU&n@(ijs a\%ﬂnﬁteﬁled grally to the

ependent |y sel ected substituents, selected fromthe
gr8mkonsi sting of (C2-C7)al kenyl, (C2-C7)al kynyl,
13rHhE methdddf CACNCWIRedinkid manfriabis GZKl)rﬁzyldhhml al ephyHalmi@daadition or trait

gﬁggc:tfcg%é 8 ![thlee grolg]ir) CO%SnlStl%g Eft S\é(lab%a% bﬁg%f {]JI %dnngée-rglatecti rélacular degeneration, a
t Hippfbgin;bagod mah@aerm&qn 11"3’%01033“\1?%91’ degpngiaEns. 396 seessphicatiophyng
14-Xrhb SietRodSof 8@HnE1 00RAKL: comprising measuring the autofluorescence of N-retinylidene-

phosphatidylethanolamine, dihydro-N-retinylidene-N-retinyl-phosphatidylethanolamine, N~

| n9

retinylidene-N-retinyl-phosphatidylethanolamine, dihydro-N-retinylidene-N-retinyl-ethanolamine,
and/or N-retinylidene-phosphatidylethanolamine in the eye of the mammal.
15. A method for reducing geographic atrophy in an eye of a human comprising administering to the

human at least once an effective amount of a first compound having the structure:
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wherein X; is selected from the group consisting of NR?, 0, S, CHR?*; R!is (CHR2 ~L-R®, wherein x
is 0, 1, 2, or 3; L' is a single bond or -C(0)-; R? is a moiety selected from the group consisting of H,
(C1-Cyalkyl, F, (C;-Cy)fluoroalkyl, (C;-Cyalkoxy, -C(O)OH, -C(0)-NH,, -(C;-Cy)alkylamine, -C(O)-
(C1-Cy)alkyl, -C(0)-(C;-Cy)fluoroalkyl, -C(0)~(C;-Cy)alkylamine, and -C(0)-(Cy-Cy)alkoxy; and R*is
H or a moiety, optionally substituted with 1-3 independently selected substituents, selected from the
group consisting of (C,-Cr)alkenyl, (C,-Cy)alkynyl, aryl, (Cs-C7)cycloalkyl, (Cs-Cy)cycloalkenyl, and
a heterocycle; or an active metabolite, or a pharmaceutically acceptable prodrug or solvate thereof;

provided that R is not H when both x is 0 and L' is a single bond.



