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40 ot h,' aspects, the nethods and fornul ations are
used in conbination with other treatnent nodalities.
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4 |In another aspect are nethods for reducing the
formati on of abnormal bl ood vessel growth beneath the
macul a in an eye of a manmal conprising adnmi nistering
to the mammal an effective ambunt of a first conpound
having the structure of Fornmula (1). In another aspect
are nethods for protecting the photoreceptors in any
eye of a mammal conprising 5 admnistering to the
mammal an effective anDunt of a first conpound having
the structure of Fornula (I) I n anot her aspect are
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compoyth {s sifsternic4lie adngusteredphihe mameala th) bhadilegtivasrman pihd cemmluﬁjr ug
adminié¥red oA tY Ak BrarhB (O Ae <fidetive 8RN thd RBpRROE BERBLDNRMinistered to

aspects are further enbodi ments in which (a) the

effective amount of the conpound is systemcally
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In any of the aforenentioned aspects are further
enbodi nents in which the manmal is a human, 5

i ncl udi ng enbodi nents wherein (a) the hunman is a
carrier of the nmutant ABCA4 gene for Stargardt Di sease
or the human has a nutant ELOV4 gene for Stargardt

Di sease, or has a genetic variation in conplenent
factor H associated withcage-rel ated nacul ar
degeneration, or (b) the human has an ophthal m c

the mﬁﬁnngt %er &%ﬁﬁ{a&ﬁ@b%&%ﬁg@gsg)pl?ﬂ!\%gzﬁ@?ﬁﬂlﬁrﬁiﬂfsl@l@@to% B84 (E)ghe
effecuvcga%w ﬁﬁc%npgﬁgl bsﬁﬁvm tarfc{ Wjﬂnte oresls, of ?&g%cffe nvagr%o%nt op t‘ne compound

is adminfysTed by impctieatg thewgmpdl.e) , phot or ecept or degenerati on,
cﬂs %y bk YoftiVk fonecl RHEE Sle VRt G @:ﬁ%mﬁﬁ% i QYR LS 2 human
L{}c’?tl ve ha e- rﬁl at ed. nmacul Sr det eJAatl on, Scoar;? d
"“’"dmayg et BERT £ @ P‘Péﬂi‘ f‘ﬁ"“éﬁ‘y B Ph"é
the humaﬂrasrae:mmtELOﬁegtnafsrmgaslt Bisease forlkiab hg;nenemuexdm mepigenent factor H
assocmtm i ggetrnﬁed%mhegém?mt%ﬂ o{"@s tH:.BAunmgseaB ogh%hrﬁcect)ﬁd%h or trait selected

egener ation, exanp les o are pr ovi ded herein.
trom thq gipup, epsisype Qf ﬁ@saﬁta*%m FFESDYS &&mwﬁ@ewﬂ ngéfar*EﬁaF?Pév (of which
scotomaA$1dne thn/Kein S e X616y 1), ph G orevgpidtddgte plioa, cﬁdﬂaﬂmﬁmm lr&tssi@dreneabd

h i . rand r | osa. Inanyo
dysgopxiyuc‘r?c?ﬁ!‘éd} g%‘;#)l%egll n%E(}i’alH Gctgcngltat\llehh:&h 93?@%%’@9 and H&ingg%&?&t In any of
the aforgpppiionsgjagpectspry f%rﬂrfﬁeﬁP%dﬂea*f nghigh wea&gflme}ﬁ@di}\@éﬁml
degencrédoh)xahbl&;dfhﬁ&abﬁimedteﬁul tiple adm nistrations is at

Ig 9?tof tgena?oreqr%f{ﬂone% Q% c((jr,l al'el ﬁln.h% ngboﬁx%nrps chﬁgﬂsslgc’ mﬁﬁ';ﬂé aq_misfns\?arngnq of

the effe?“s‘e apt pf teetcespropndt ‘BChtdFi‘é ﬁlf%m?mm@v &y which ) thbmesbehvrqa multiple

adminisfratiods QK [ed" 0nﬁ¢i¢€@'(lf)@'tch)ﬂ€be@“§ﬂﬁiﬂ@ﬁ Bdrﬁmstrﬁthﬁs BRI 6he day, and (iii)
the comg?un;{)i;]ad?\ en?stegg g)n da%:ah o%llog ?Xa’llé\g@lfe E)r w l;hcp ctoh e (r)nrdrxy%u?] Eerc oI &%n |
mammahvery h?ehoererﬁpémowrwgveaumdmem élr @@thquomwmémaahoway Wherem

the adnmmem,me Admpblae 1semor@rtly qu]a@ndedrl Ge Jwad df dxaynmpdm bdxg 1@hinittl& is

tcmporaﬁ%npd glr; atC L!ée ﬁ:nc\{/ %yﬁle q;glg holi aﬁ dasmﬁngt%c coxinpound lS res F.]og glb]ezlerg{,h o{ tﬁee drug

holiday gfngypris fremi iiadﬁedm'spect s are further enbodiments
ClQ By fof B4 Jﬂ@en@&%é&laﬁa%@{ak%hﬁtemim@ﬁﬁﬁm @a&sm@mshm@t least one

d fromthe of. an 1 nducer
a0t B S50 B gont Bt o SR TR S54e R Shernbar
nflammgtpersgsnt, aplphg}@glcdly@gqemblﬂawoamemhaiﬂloeicmmcmbuam'neral mnegatively
charged}h&éﬁio 1@9&&?0@:'11!)1& a@t%%ﬂﬁﬁﬂnﬁog@hf@ﬁgad matk nﬂﬁg@ptrdte\{n% eYnhibitor, 13-

hos hoI carotenol d, a st
ccergfiond G RRRRR e B eyl et bt BrbipEBrevesor 1
cis-retujogagid)i kaprretindiackBindidingdatvativgiotI-aemktthoif pait},| apdkietmglamine derivatives.
In futhSlehbodRlein¥e€s of 13-cis-retinoic acid), l1-cis-retinoic
aci ding derivatives . of | |- cis- renn0|c acid
ok fdﬂégﬁ\d&f’?ﬂﬁﬁf% %&%WC? PHET IR O ISl Res@bogments in nidh he
9- ciimucemf pitnp pxgdegorider)ion issalektad &b iy braupicomsistthe pf citaitting exgithine,

I'n anBJaQ@E 2rBiHR G SR 51 ar&ﬁx)c m@ateamm,@mk i@ Efitbosylafed A0

i nd nitric i.on

oo SRR P i BN e e AR Mook PP e e

plbb dhg edditiorp! 4250t Sah @@tu@dmrmmmgm énclydivp epb@lomesis gy vibipl tho futi-

Ci t fitthduh ARy aglHt Risdiddied Bom th3Poup Eanf@sga&fe gbnlsre R%dgl abH - ABammatory

RII- L;ogél)l(xgchﬁg%galrs‘e I?IF]llgtﬁ%prea%s%n? I(()iéxgufo:él}asoae Nal_d a cyclooxygenase inhibitor;

h§9)d g rditionah pegit pianieast opg ;thVS@é?alRﬂﬂ acceplabeantipganti ippdudgpeinbodiments

m t m&ydhaic@@s,]yrmnmsegﬂam dﬁﬁmxltdiubl} seleh& fﬁaﬂndixctgrdﬁﬂ admﬁggedﬁ
; -1 n en
o eh b Viatle s R Rt e sl TP S TP n Pt

t he Nepxplug ergl@mmcgst 1p migickdf) tha atiirayh e pipriolpgi@lly acceptable antioxidant is
ant iyadf{idr R tmpo i Yiling fhe &QQ&&A’&%&%&?(I} BN R two
predni sone, dexanethasone, and a cycl ooxygenase
inhibitor; 35 (c) the additional agent is at |east one
physiologically accept abl e anti oxi dant, i ncl uding
enbodi nents in which the physiologically acceptable
antioxidant is selected fromthe group consisting of
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whi ch the physiologically acceptable mneral is

sel ected fromthe group consisting of a zinc (11) 5
compound, a Cu(ll) conpound, and a selenium(I1)
conpound, or enbodi ments further conprising

adm nistering to the manmal at | east one
physi ol ogi cally acceptabl e anti oxidant; (e) the

addi tional agent is a negatively charged phospholi pid,

i ncl udi ng enbodi nents in which the negatively charged
phosphol i pid is phosphatidyl glycerol; (1) the
addiphyisiolgitallpgeptblé Stigxidaray 2 aguidisieked WithGHewoinmognd having the structure
enbgﬁgwmg ‘|n whi ch the carotenoid is selected 10
fromt roup consisting of lutein and zeaxanthlqLm

(9 e H@“’ab"ﬂ‘ﬁf‘}‘ sﬁafasta?&ea#fsm,l%w%ﬂy ageeptaplp minergle ingjefing gmbodiments in
enb @dicﬂlhﬂﬂh&mdldmcvﬂ'ylaéhhptibhmtaak seRctedromctiegoiipdndistiogn( b hiac (1)
gro Si n

o By il Rl ARPLUARIA) Arplihd 4B R s compris
vel eérmattffrm wﬂhewa@elat I¢apt °“"d’é¥ﬁ9§’6‘ﬁ”ﬁ accepighla anrispiqapt;

d@] iR sddiohalagedt lsUinkpdDsly aIangH ph&b@[ﬁ@,ﬁcm:hg'hmbaﬁxﬂd‘n\é aviadh ithe
galeﬁfgléltme]y aharge%hos%@%(lg ndglﬁlacerol ( m:l Lglengddl tional
eﬁﬁbdﬁlammagm lsmw@mtdh@hldheer@n unemsam‘ghl@glemretewdmelﬁscd
Rh ufﬁaa thY. upTdabéra&@rAhmM Imdtzamth&y nt het ase, an Anti-VEGF

c@ﬁﬁ‘%‘* éé étg)faa?%e% 15 A &t’atﬁil, ud?né %&%Iglrr]n%ﬂt %Ch’ot[xe s? elé sen \g’tteéil tIroni the

S Ubteemmpsensisting] ohreeivrstalin nleva&@etsm&mn pxamstptawctwaetaim mcvasmfm

C I‘ yS/ElasltaHl m@vaxtfnhﬁ:%ﬁaﬂﬂ. IQHQar@Qﬁ]tlﬁﬁhdj@umd&gﬁa‘leastann, atorvastann
| nol acetoni de, and VEGF-Trap; 20 (i) t

add|° f"H’ﬁé‘?d dg‘é@?ﬁ"m?@ a matrix netal |l oproteinase

i (hnitipiadditional agat iswad havepumegbreciugeind\siing Fmbathmerts it ich theetherante

met Qh%liﬁptﬁcq{n@lﬁ@:ﬁﬁb \'%1 ﬁbﬂb&h%l tkﬁA@ynEhEés% lﬁﬁ Ahtnbt@ft ﬁegﬁﬁcd(ﬁtamer
net al 1 opr ot €i nases, r cline,

et
Ny BHBRRENE Y R Sqr@fms‘ﬁ‘%éﬁ Bt MeCopms® gt ogon
S uC Ciiamginolere ke pd o jptuavita crysallinp niersqideb necandtahite.ey, G33¢duacinolone

hydraxamt i/ eghty, U the additional agent | s
13-cj s-retinoic aC|d (i ncluding derivatives

181 dregddinepy! prsptds agraprtyretafopyoteigpsg Ihibiipr, e By m vhic e
( [ nO'ilattdln’(aglldﬂel‘elnwsainhﬂtﬂS is @ fissdehnbhiitses 6fertetannpro&masas 0h)mac@globulin, a
Cl i I. . Of A

] Cltitm! ; Eg d?coxgrgz{lt d gh%l?%ys Lﬂagc frla%n% sggg tmelrcgptcgmrme, a
r et |$VP@M”W€‘°G€‘HW&&°WC z*‘F‘F’rcl ud| ng an
aljj :lieaﬂcﬁhoﬁﬂﬁgellity& 1amslﬂ@ndjﬁcid‘(ﬁﬁilddiﬂ@dcn&UVes of 13-cis-retinoic acid), 11-cis-
13- | ri [ e
L R SR
t he da‘él"di“’ﬁ‘iﬁﬁé’l"’eé’g‘-‘éﬁ%‘dl s adninistered (i) prior to the
a ki tind a8ditioddl hgati isOf retinfiemiseataaiiva dnchuéig Gl rve-rdidylStifid Hefivatie, 2
of ﬁ%ﬁ‘:@néﬂa@du)e rﬁfhdvl aﬁvﬁ.ﬁx%%ﬁ%e Eegva'ﬁl}keor%%@ér& 1{&!{ o Olative;

of th e conmp oun avil n e structure

({4 jthe a&wmlerawmnyww @)wn@%tbfa?&mnﬁtrﬂgfﬂroéfhr 61‘?‘1’6'?’“' P"r‘fé‘g the
c onpounnsk dfi Barinelg(Dl fiPsubsequert toulie@dmiaiftrafid@lofttid @mpduhd hading the M)xcturc
bOt hor Pk 02028 i m@a&w& tﬂegdnmg?@og cé&rﬁo?nﬁ% hgnngqﬁ

npoun aving the structure or mul a (h
t he %5‘?}1"?‘? @n%[l(“’ é’g@ﬁf‘mé‘ﬁld“tlsﬁée“b‘b%muﬁﬁv Pfrﬁ'gf °P‘H1?é?““d aving the
St r uebairef Birmbo@xatl a (1), are adm nistered in the 35

Smﬁhﬂoﬂﬁgﬁhﬂahm COWW%Q Lﬂ:r}b'ucm oft \91 (I)tal:}:eadnumstered in the
aforenenti o

ned aspects are further e I ment
conpRIChbAERcaH! FTPPEIoPng ext r acor por eal rheopher esi s
t @ a6 tHIaRTBEntiode dasPedly are furtheh EntddiDER Bk ONAhinB R pfRGkSacorporeal

rheoph?r%mtgtgrt her enbodi nents conprising adm nistering to

€ ma
mnfﬂ a therapy selected fromthe group
c &1y oftie plgreggntipriedrpspasy are fifthen ertbodimentsspropsising agministering to the

mam: mh%xegl,ysa@&ed Gorh (e E@@Ycons:slﬂt@ ﬂwﬁ&@udam@rou&&l pHBRQhhrAE therapy,

nacul a ocat |

&uscnﬁqcmwcuget{o}éﬁn%t:{yoﬁm féraur%n aSIJon surfery 3"&1 @f 9$rq¥o'n Be% hﬁrﬁpgh t

and Vitreous Surgery, Scli eral Buckl e, Submacul ar
Surgery, Transpupillary Thernotherapy, Photosystem |
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of eye nedi cati ons such as phosphol i ne iodide or

echot hi ophate or carboni c anhydrase inhibitors,

m crochip inplantation, stemcell therapy, gene

repl acenent therapy, ribozyne gene therapy,

phot oreceptor/retinal cells 5 transplantation, and

acupuncture. In any of the aforenenti oned aspects are

further enbodi ments conprissing the use of | aser

phot ocoagul ati on to renove drusen fromthe eye of the
Retinali@natedent andry igeoys Sofgery, Sderd Batkle risbrbacda dseas puopwilarydhermotherapy,
Photosgwlm{apﬁm%mmm%mﬁd lﬁﬂaﬁﬂml@g Bleht, mrlﬂtaﬂreﬁ«:@ tj}ﬂﬁlstranon

| east once an effective ano secan
of eye 8‘6%‘6‘13?&3°*h‘é%°??@°"f‘ﬁ‘ e oF tsbeltpRFiesy °?-r98wwpygﬁf°| &ha"%é?%?cwp
implanda@ort $teen cell thatpy Cromp@iarechent sherefiyf ribezyen gené thaapy.iphaorgepoigioal cells

UanspﬁrQJEHPHHchpdnE‘md@ny of the aforenmentioned aspects are
further enb ments conpri sing (6‘%5 nonit oring

f Gt arattitsatonmentioned aspgqts prp Mthrperpodimegts corpRos g HsT of 1ap9p)
photodd@alstish iongnolvedr@kisioniftheleyspdtheigsinnl.i N t he eye of t he

|
g?:%?l)f tlp%foreﬂmgﬁnggcg %ngcg 2 g:gﬁbg%mr?g@enﬁgwo he poms Is%gﬁ to the |
mammg| a5 e °mfe|aéff&°“v'é%%ﬂwtﬁ%&sr=°aw cewwé“@yéhe SfFucts &f e[, wherein

the firdt EtEripblEld 18 Giffexedd @6th iesRteRd dompadbd. ch t he visual field

e)gr?ﬂh Qf?}ﬁe a%&ﬁnelﬁlone }?Tcklm& ymb\éjiix%é{]@ ﬂn?&éj(a)%mrm%%)rngﬁon of

uorescence or a Sor 1 ONn spe
drusengp thingyp @fﬁheﬂymae(hbueaﬁﬁméﬂaﬁwf PRpfHsan i di e a ¢feamma by
auloﬂ)ﬂ)felﬂ:yﬂﬁ Q) Heaﬁﬁtug uwau 6N R -thteveat thdwdnrmiah @5 phddk fivd ¥ Metah@mol am

Nt th A hich the visual field
exaxm:rxae%nloHy eycht)s é’?“ag flu ﬁﬁ%’ %mﬁs uﬁg ich the visual field exarmination is a

Humphpyhijsdsl éelwxpxet(f-)my#sme e auellpestsiepnp pLabtotptioRsbesi of &-retimplidensr
phosphitidy@thbrd)ninel am%o-pmh@x-w&y&ﬁgﬂa@mhﬁmamam K-R8nyBYRe-0f

B N e S

phosphpitigngethaggtaming in thye pepfithe mgnniah é) @pcmmawdadn!a pgedranddr reafhiag acuity

exam%&'@(g@ﬂﬂblﬁn?&&@ﬂméc o8 rhe S sizel ald RiYer Of the é@@g‘raphlc atrophy
af orenenti oned aspects are further enbodi ments

Gonprising determ ning whether the nanmal is a

c &n gy ef thepiforemigmionad spevts 2RBOAet eralictimkrgs chmprisiSg detegainidg whether the

mamrid S EASLr PBhhe hx@t%nt QB(mﬁa@erEtforE:la% [ﬁge:lsgtl)rgas a%utantlgti.@f’gﬁiﬁlgbr

[aésease or has a genetic variation in co t
Stargdrdh PEBTC OLPAAREBTS S8 HicP TP e *&‘t%’&““ﬁ"a‘t‘:‘[ﬁ‘l%%r“‘awd macular
degengf@gener ati on. 25 In any of the aforenentioned aspects
arg ar]‘y Wf &J@Jxm&ﬁﬂ%@?ﬁ'&&‘&taﬁ ﬁQ@&P&:ﬁoﬁﬁu@ﬂs c@ElTrQQQ i aIdQchxLl treatmnent for
treatment for retinal degeneration n anot her aspect
retinaldegencsi¥at maceut i cal conposi tions conprising an
efth mmer\ameampuatxm&ﬁncmmm@wws colgiginign effv@veitnbwn€ dfusrgiourd
hava_hes'SchnM‘per ein X, is selected fromthe group consisting
0, S CHR; R is (Al1Z2), L'-R, wherein x
|sO 1. 2, or 3; L |saS|ngIebondor -C(O} R is
a noi ety selecteg  fromthe group consf sting of H (C, -

lesion

C )al kyl, F, ) uorQalky ; &gl koxy,
-C(OOH, -C(O (C -C, alkylamne
-C(O-(C-C)8 - C(O) (C - C)fluoréalkyl

qgh@em( wse%’c?e@%r?%tk]a | upcdnf %ole% Sugl%{ F %@%&%X "R emx

15 0. 5 he@pb richestpele yond g1 -8)-eRf lwwm selepie from the grpupEprsighing Pfﬁn(@lhe
C.)allgT, BUP:- @:mn&bmyl G- Codlkok - C(BPHCCIBINKE i) - cm(u@lamﬁc,) @dobtm;dmlkyl, -

I C
oo R Pty s T G RGBSR B Bafi
OPHOIG“HHMMEM Vigh 123 indepegdertiylyeievtdd substituents, abcttqd\ﬁ@mrﬁmgamcton:'nsesm Ocﬁva
Cs )all@n)@ I@[@ﬁ&ﬁﬂt i ’d(b V) PGGERL (@Pb ?chcl(g[kggf Yda QJter&QJlél ego@dcd tbét Ris

armaceuti ca acceptable carrier.
ot A ‘Vﬁ“fba‘St Fid “g‘n‘b*dd’i“%??f‘d B30 P P¥pglifn® A perpagiutically acceptable
prodreom o8t thbrent; 2adrdatnpcetagly bopraplbariemceut i cal |y
acceptable carrier is suitable for ophthalmc
adm ni stration; (b) the pharmaceutically acceptable
carrier conprises | ysophosphat i dyl chol i ne,
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conprises flour, a sweetener, and a hunectant; (d) the
phar maceutically acceptable carrier conprises corn oi
5 and a non-ionic surfactant; (e) the pharnaceutically
acceptabl e carrier conprises dinyristoyl

phosphati dyl chol i ne, soybean oil, t-butyl alcohol and
water; (f) the pharmaceutically acceptable carrier
conpri ses ethanol, al koxylated caster oil, and a

non-ionic surfactant; (g) sthe pharmaceutically
acceptable carrier conprises an extended rel ease
flo furrher entbiodiment ofitbe(phirmickiticapheap sritioretertd(all heyhamee el hogeptable

carrier &ﬁftﬂ%ie?& ofheAREd aﬁtﬁﬁls@angna@nge phxrﬁkc@@my Gaaxpwle aJrﬁcesbmpAst In
r enbodi nent t

euti.c
oo L AT Wt B Rl QBRI KPPt e
comprisesHloT 4 so/eatgeraand efuireaint; (& thaphaamdevtphliyatceptably s trriy p@mprises com oil
andan&d&iicfsﬁraaﬁh @9@B&ﬁ@éuﬁaﬁﬁdccwbmmeoﬁn&u@imgﬁw sting of

ctl
s PP B e sl Wampﬁveﬁ BTt o YD ¢
comprisgy ¥tharok hlbkaxplated @ster pﬂ]yjsll a@beignicsatidciant a(g)o&phainicsmmllm arcephaple garrier
comprifdl @aenxeglra(cageb@mﬁgn Qh@ﬁ%@iﬁm&au@a&@am SRR} SmpiRes a rapid
tin, an anti-angiogenic drug, a matrix
‘°l°asef‘?’é‘i.‘“5f’?"opr otei nase inhibitor, 13-cis- ret| noi ¢ acid
(In Rethetl €thBOGmet b tvephiriviaButidl coﬁn&rsﬁ:brﬁasﬂie&l thd Whirfadaiicdl fompddiion

further %blfxi:rgs}mg ax{ e%tcénOc am%unq gﬂ ag aQJ oné: Jdéﬁﬁungq%egt sEchYcﬂErla 4 g:% ng{lfcclonsgtml% of an

_ - C retinoic ac -retinolc ac
inducer glyitfiq,de praducoh, agam mrnéfw PRSIt Paléiomlca“aﬁdcprﬂélf PR an e
phys.ol@eﬁilyua&mb&smne}an a Bdgmvhﬂhmgem‘@m]phm Scarotefgid, b Begtin, an ann -angiogenic

drug, amaqilx meta ) rot%mageelé})lblt? l3 -Cis dgm iC ac I Cgln%n)éau\fes F Brczs dcnnmc ac1d])

I OXI | on I S an I n
Ll-cis-refinpif peid (pgdhcing dprrvefc?a@tf i lom;retfoely aCtdIh@ cwa@enlq dod indluding denpatives of 9-
cis-retirdfa ac'mtaha ﬂem@iaamH&E%yes arg @inther cxﬂﬂa«)m&d'ke(aﬂmld&xh&ﬂakcnﬁgﬁ nt

st PN Sa T o e SREERL POLE o N ot B miopi e
additior@afagent ihan aamdlﬂtmrma)r 383’@]@4‘)@“ ngma‘ﬂb’aWOlS eptmidoglc(a@) 3‘315“@1‘2'@3131’31
(¢) the ﬁ@igdnsl |a&ﬂlal a RNy clha?rgc@ p@gﬂslipm; (ﬂ(tﬂ?.)adcﬁtﬁgﬂ] Q |1sta|c$}5]t§tlmda@ﬁ.m

anti-an eni.c a
saaiiofs oo Sty o) oAl e B A HitetR Bt B G e oy St marn
metalloprateinasd iohatator; e He addgiom! 2t i p E3-qiserttinmo paid. acid. In another
a2 Rty a?;lé& m@%&ﬂ&ﬁi for kQfingla EcﬂﬁIpAMOlﬁprfsﬁ% !n&li@ﬂéﬂlg'ﬂié serum level of

r|s ul ating the seruml eve retinol
oot R e iy AR PP ARG ) CE ORI € B 1
degeneraigon, muh:émg Strend Patdsy (b) Ge jetnemthy Isaryrfemubeariatediagendegateraom; ()
the rcnﬁo%y%hﬂgodﬁyﬁfog@r (qf tth!:ﬁ@p@ﬁﬁs rc(ugt)s pig%m&? t(é) e %ﬁﬁolaéfh §wct form

g rel’ated macul ar degener ati on; %
age “‘?"81“]“%‘ ‘ﬁ‘%‘a‘i‘% (98ﬁ€“?°BﬂhYdV§P'F56‘ﬁh%‘i°g"(PB‘i poRRY 2P fP‘i’?b“beé‘fpfF&
dcgencnatsmroetgb e tefi®pqiygraBipbfosia-bas¢dadtingl Hegeneatisnnopat hy i s

W&t em&mem BEHRe FiRdrRh R TREY ki ine HRIGRE Hhyinol m&mmr&@s the
retlnoIE IS or presents geog raphlc at rophy and

marnmg) B SRR PSR ST EIVe SgRLf@ 5t SoBRPEnddRviRedhe siysBer ot i nopat hy i s
a |ipofuscin-based retinal degeneration. In a
enbodi ment of \the af orenenti oned aspéct, the nethod
further conpri s manmal at
| east once a
havi ng the st : O Rt 30 wherei r;_lgx |s sel ect ed
fromthe group~¢ isting of NR, O, >
(@qpqm)}g( is|sqlected ﬁowegreqpﬁoggnsung ef }gl QLS CQ{R @r:sgCHI}_)x L| g 'gheremx
is 0, 1, SloNYL8s DAyt bokd or @(@) R? is RinoibtPse BetéiHo e oFoBp Q6disask I Ho)-

Cq)akaE %,l(c&.%ﬁ %}I\,y?z(? )ylF(g(y éo%(cg?w%l)(@'@(%lwe, C(OM(C-Cayalkyl, -

C(O)-(C1 e\ Dyordalidh, -C(P)AC - ClbNleriind, sadG(@)-(Cr-CaBox; BH-REHH Hatr kxpbiety,-
optionaff{ {dstitufed et inﬁ{n@e%h)ks)!ﬂeotcd wfbbedentd, (lecfstadd Méf@m&ﬁsmgmz

kgl R S b R el  pdallenl SBTREROF PEa e

substituents, selected fromthe group consisting of
(G C)al kenyl , (C -C)al kynyl, aryl,
(C3 C) cypl oal kyl, .((.:5.' C ) cxc!~oaLkeny! , ._an.d a
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5 physi ol ogi cally acceptabl e anti oxi dant, a

physi ol ogi cally acceptable mneral, a negatively

charged phospholipid, a carotenoid, a static, an

anti-angi ogenic drug, a matrix mnetall oproteinase

i nhibitor, 13-cis-retinoic acid (including

derivatives of 13-cis-retinoic acid), |I1l-cis-retinoic

acid (including derivativeg of I1-cis-retinoic acid),

9-cis-retinoic acid (including derivatives of
not H Qhe@ b&h £ €0 kld Q! € a A6dlcbpnd; @ Aflachi@ icapplia v NghadRsentically aveBable
rodrimdr anmxopbodlnents i ncl ude net hods wherein: (a) the
procrddi't i ona agent is an inducer of nitric oxide

P I‘[@)ﬂ’uEfP‘iﬂUmequ)‘c o}, fremathypd Suddr eqmpnsay adw@ﬁfm& atleagipne additional agent
select@foin tHe Efoﬁp&mm ﬁ)i’an&@ﬂ:&t of nifri6 pxidePRAREA] dn iaﬂﬂiﬁhat@@ﬁﬁﬂa genSa
physm? &calg ﬁcccptag tllgag% o 29 phgs%l Callllg XCC?%Flegm rgl aenegaﬁvew cgéécg al'ugpholipid,
a carofsppids p gtip@h @aiavsyog@e@@ptaa@y% myRlpgroigioase P@?“C’f A&cigrdoriaghal
mciu&ﬁk&l&ﬁvah\ﬁs of 3¢ ﬁﬁgﬁfoic\i@d)yl IGQ&E.@&QC@MEMcthd:S of(1 ):u' Febi®ic acid),

d|t opal
9-cis- rcnmﬁ t1c1cp (é“ dlggt ?VBUVfS of ?—ﬁ: -retufoﬁz ac@uaad Eel(sr%Lrnine gcgen {/es él.u‘tgerr]
emboamnmrahgq egedyivdereln: (g) the fdditionalpgenpislah itduesnefIninzzgpai¢ prodyctign; (b) the
addm&antageneqs Pﬁ%ﬁtﬁinhﬁl&(a@b%éﬁﬁ&?mé AAidak b QRhis a@reast & ixgoymsaogmuy acceptable

tlon%hﬁﬁg l é ClL.s-reti nolc @ d£

a““""f‘ﬁ‘i“’t(f'?é'i’ 15 h"tat 6“!“ opYRYYSIfogF eI ﬁ@’d‘“é\ls(ﬁ)e‘%‘ta fopl agentis
a negfviedhabetgef plrostholipait (g additioad! kgen pa tdgtenbidr( f)hie ndditgporipeent Sastatin; (h)
the adH‘ilQH agntn{ 15 ahtﬁ&hlt)%}'m@ Eix{ueb tﬂ@alddlm Ia%cﬁt@s@%ﬁﬁ%ﬁ@ll& Fb)te@gsc ﬁ%@ltor or

I ncl udi ng embodi ment s wher ei n
O)mWQQTﬂ%ﬂ%WﬁY PSSR e macul ar degenerati on,
i Nk ﬂ:dhengnb&mmg@fmtafotaummeaspe@b.)xe rhdted foetrdatigR adrhgpathysfurther

compﬁsEstJdM leéﬂﬁ IJtlﬁ& %%gﬁ&% ﬁrcye% %ﬂn‘clﬁe c(ngaduﬁcg@wherem

retlnopa y IS cone-ro stro retlnopat
(a) thy rinpRathy [ §nde miseigntesrcsser mw}ns T YSF A% Rt gFtipogathy is dy form
age-ralitl b A icfYBatior (@ the ebtdbpatylitbnedQGIPISFHEY(H)alR; retinbphthy B &tininis

plgmcrn%%l (@)OLPeQ% ypat'hyc‘ is Q¢ f%Q%erggtec‘d rn?aQulag gg%rer olal (g} th%tr ugc%!;%/ 1s O presents

ot oreceptor egenerati o
BeOZTARBY |a‘FRBb’ai‘Pﬁ‘y phegoregentqr ef@fnafste?rlwr %htéferawm@thv ﬁarhpofuscm -based retinal
degerd@@p@NRyab fuifer erhiddiyhedt, i@ wdetisd freer cangnied kdihdiering 1 @he ARG E jeast

once bkt &, 9,{3 egﬁg%&g}&mm&ﬁrangﬁ to the manmal at | east

once an e ctive anmount "0 rst conpound havi ng
the structure: 0 R wherein X is selected fromthe
group consi sti R is (CHR )x
L'-R, wherein X is a single
bond or -C(O Ra i s a noiety sele tedxfron1the group
consi sting of dC C4) al kyl F, (C, - C4kﬁ|uoroa&AyI

(G, CA)al kox - (O - o
frioup | cge gff@R a; gﬂﬁyﬁ is (CHR"),-L'-R”, wherein x

@ereeis &Pf‘@é# 29
15 0, CQ @) 1, €, is Gingfebatdrooal®yRis x 6 d) selediad -fr@ﬂ)hakﬂoﬁﬂ Qi of B NC)-
c.,)amy%c()b & ?Euor%)yg d(%x))flkoxfméi(ot%h 'c%c%) R d(c%cﬁg]é,%ﬁz‘\(ne S

L(O)éﬁ&lﬂﬁ’ﬁg‘ﬁ% SOHGr@Rigrmipsy B Wécg@?:?&ﬁ"yc@ﬁ §| |°hf‘g“‘°“"ty
optio@fly Whstitu@ yigH UCeindependefu, selécted aibkiewnyd, sele@¢dyifom the group consisting of (Cy-
aanfeﬁﬁ & dmt 5P alikoel C7)c(ygﬁ§lkﬁ gcg.&séya@m&gn Ylaa haasﬁcyac rovided that R is

r provi d ot h yis
mot Hd’%alh it aga 2y SR B°“i58fﬂi‘ actiyf el i a\ﬂéa“ﬁ"éf“éiﬁ’& PERI o
mﬁaawh@%hﬂs%ﬁtlcally acceptable prodrug or solvate
t hsrs@pafmmmfa‘édwm @e thdtol Rther so';mdg qﬁmmfg R cai®hd Wehrional agent

further conprises adm nistering | east one
selecigdfrt PeoFip C%%‘HQ of agiagues Pfé‘tlr‘cf%?ﬁ’?dﬁ%’mg AT B IEREA Y 38PR 2
physiolbgi@lly dcerptabdenntiogidant ia bitysiclogicdllyhecepableGhintal, © Agatily charged phospholipid,

m&a&h LR mﬁ%gs%m Lmau%c ﬁwﬂxp%ate?das%@ﬁ M. cﬂqaﬁ@é Ahle

ant 1 'oxi dant Sl o gl ca acce e’ mnera
(inclydiag dpriyapus of 1éﬁ'a1‘f§é93° b klpq*fdrqnm #id (ls‘sudals dov 1 eseb} I - f%fmmc acid),
9-cs Sendiid ak il (incBudin@detil aticdd 6 SQ-GQtinéic A1d)) Ghd refinyBtideid¥rivatives. Further
net al | oprotei nase inhibitor, 13-cis-retinoic acid
(including derivatives of 13-cis-retinoic acid), I
|-cis-retinoic acid (including derivatives of
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0) the additional agent is 13-cis-retinoic acid. In
anot her aspect are nethods for treating retinopathy
conprising admnistering to a mammal an agent that
inmpairs the night vision of the mammal, including
enbodi nents wherein (a) the retinopathy is juvenile
macul ar degeneration, including Stargardt D sease; (b)
the retinopathy is dry form age-rel ated macul ar 10
degeneration; (c) the retjgpopathy is cone-rod
dystrophy; (d) the retinopathy is retinitis

embodifRén FRNYGT0ds (WRoreih: B the Ecﬁtnioxﬁpdgaﬁ 9% Li'lcﬁlce\‘\@ftmuf'nﬂfxm production; (b) the

addmon?]ggcmi, is aﬁ:aa%ne%f%atrxg:‘;n%%lggaéc ggtge a%d:? L gge’nt 1s( at ezas} one plgy?ltologr}c% y acce\étable

antioxideyit§d) dhe @dditiorabizent s grraiong nhmiosm“y ecgapm@lh @mFre*t {ehibgrdtihgpaljagent is
a ncgahaebj cthgzﬁ Hﬁ@ha;pha@)m am{ob;m@gem dagaaamt(gm addifbnl egemas a statin; (h)

the addlg%a%ﬁnt di aé AT tnnang1fv%nlf ij{ueg E,HH@{I{:E mog:tq aqeut 1s r Cong?,?r qfn? Ib{}oer or
(§) the agiitiouphagend fs lacrf fefimic addnpound havi ng t he structure: O R
Jlﬁan\elﬂ& as%mué&etﬁoas f@.a}e%g Rho mmrﬁﬂﬂﬁnﬁ%ﬁtc%r@d rﬁatnhrnganqgem

0,
that 1mpiL§Z1l? mgt;)t vnslgu oCPIL rrfagunél ‘E,%ﬁ‘é‘? 8nb6 erelbt gge retuﬁpaﬂ}yés Jnévemle
mcularmage@taymsmﬂm Surghritdlisesshiéb) ge au@pnhynsdrssbnmc efatefimacld;, -
dcgencr%; 84) I&Y Lcnno%(iilé(lscéonecﬁ'a JyLd‘é?ﬁy%% tlxemetmopfatg; is QUAJQJ é(fg%)ﬁ(tos& (e) the

retmopathyé vjc%lff’my“ige -rela e‘b(n@)llar(d@cneen?nﬁ %rég?q??? S or p-resents geographic atrophy
and/or phéfr@rptdr EherCradicnl deyd) drrrerpatigynsch lip6BisCih-b{s€d ret@al)degdekeratiyy. Iayrda
further Jg:bodxrﬁeng'a'ne Rkind ﬁ%&r@&%nseg ghnﬁ'ﬁsteh&th!: Mau?tﬁﬁpﬁﬁe'astt Ur]:cceg c%c‘iln:

1-3 1 ndependent |y sel ected substituents, selected from
ﬂm°“"‘f"iféﬁ@?’6’ﬂiﬁ‘°%‘8h'§$‘éﬁtfhﬁ“bf (Ct- C )al kenyl,

(C2-Cr)al kynyl, aryl, (C-Cy)cycloal kyl,

(Cs-C7)cyclo Ike)wyl ang a heterocyce; provi ded t hat

Ris not Hwhef both xlis J}s:asinglebond,

or an active : gutically

accept abl e ug or sol vat e t her eof l In still a

P the et hod further Rcorrpri ses

adhatein Xs ik electtgfcat thd gems tonsisieg @i, Di HOHRY; RGEHR)2E' -R’, wherein x

0,1, £61 000 Ok LSOR LU SARSLISED A B £dl) cmm&sg%fn -

oxid ti-1nfl
Cost i s SR CaBIOR. S et igrne, Loy -
C(0)-(qMay) Buoeh g, - C(@h-{ §f-Caeikyqptimbdnd-00d HEF @ Jalkord; 2ne Gaib Hwed tpoiety,
opnonamﬁtrs%gd \HIHQ%%QA&GQ&@ selecfdd &%QEu%anegTd ﬁ%m%ﬁe%;olupeons@s@ng of (C;-

| -an ri X rot’ei nase
C-,)alkmpyll1 Kﬁ;_&ﬂf yl a{y\é, (%3 %;)cyrgctapcy]ldpc(}&éﬁlﬁlkc:(y] f‘Péla a?r?f:gcle provided that R is
not H wel@mbty asued' ot si e Dhd3 o 88 hdtiveQhetab@lite, 6hh phairdac&itiGutly £Eeptaflé C
prodmg%ﬂoﬂat%é?&lfu‘j' ng derivatives of | I-cis-retnoic acid),
IS-retinoic acid glncludlng derivatives of
9‘n eqﬂg fyrber embortigentheqyetbod fypber Lompritss adipiferiog alrlfag gbe agditional agent
selectedFtstitie @foudBns@ g @dinimintes ofininlokithepratadribig ttsaniiv@ irerhatiry (e, a

physxol&gh:?ﬂ 3%?}?%%9%{1@%9?%%161 m?PIag:@ﬂe{ﬂﬁ%ch EUth{vH?chg?éédq;ﬁosphohpxd,
2 °"“°‘°§‘H‘f SRR é‘ﬁﬁé% %?F%}" ‘E&eﬂl’“m"("t@)“ﬂ?ﬁ?&mgsd W%H&f" FoRNtecids

(includiag dehetst of dhas-plnpsiacd)og eéadthyr ad CGeqhtdmp Hezivatiagytof Uxeisaameic acid),
9 cu-re(ug}c a&ch cl@&mé debrRRL of@ggm&mdlcsac@f arld %ﬁan@g Qerivatives. Further

N TR N TR OO R
additioraChglént i ovad-inByemtoryl agend (o tae niﬂxemn agknt i g )eadt be pR@idiogitatin@teptabie
anhox10qge(ﬁ5tthe additfhnat %‘F%t 1sgt lcz(sh:)u %%?Oﬁﬁﬂg %:l:p%%@ L’n:.l:l%gF g%th!: ?&d%&al agent is

th- angi 0
2 nesanﬁ'éx thrs&dm leesipﬁﬂdlecégéﬁ%?gé agepiti a5RreteRoid; (g) the 2ddjtiqyy! aseﬁ@S < sain; (1
the addai6hal agdnOing] an@g@agenic 8rud; 3 Gt Kidifi@hliaf@i i€a BLhixCnetalBprafiQtenhbitor; or

. I rmaceyti cal conpositions for (a)
U)mca% uﬁggﬁé}lﬁﬁB g?or'rcaat ldon of N-retinylidene-N

r Igpxpﬁxgr(a@pqﬁ gﬁ@qamqq@cal coropositions for (a) reducing the formation of N-retinylidene-N-
cetinyleMadoRining) WiritdRer phegpRak bayhEhd) ERAlcaeAR lidene-N-retinyl-

di hydro-N-retinylidene-Nretinyl 11

phosphati dyl et hanol ami ne,
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wd
wn

fromlight, conprising an effective anmount of at | east
one conpound having the structure of Fornula (1) and a
pharmaceutically acceptable carrier. Conpounds,
including, but not Iimted to those having the
structure of Formula (1), that find use in (a)
reduci ng the formation

of N-retinylidene-Nretinylgethanol am ne,
N-retinylidene-phosphati dyl et hanol azmme, 10

phosphﬂfgﬂé&%?aen?hcr Rleti Mm&p@eﬁ% 5&%%)'{1&%@:@ atrlyaryIretRaned.am

rennyl-ﬁhaagw iné‘gyﬁ}erf?fgﬂda?em%bén&%thmolame in an eye of a mammal, (b} reducing the
formatiofi df pbfugeinNa presy¢ ofy Imamimal de) Ndwcgig ihe Yokmag it vl drodea riameve ofmuingel. (d)
preventhfg mtula{aégenaﬁle@m apggmmamm)%mme W@m oflannmrea%emeé eye

u the for of usci.n in
o s g P pin - KRN = 1) 5 BTG PP ot o] movre
from Jight, Crswprisingran effvctdy encofit ofat hammatompo{udc) hapingedreesrhdtungof ermulh € and a

phamg&ggﬂparcé{,tgmagng} an eye of a manmal, (e) reducing the
fornmation of all-trans-retinal in an eye of

a mammal ,
ahRyprgyndy; toyludine hugnot fimigd 19 Bhosg having ehe spucture piFiommpa (B, r“tﬂhﬁ“‘d use i (a)
reducirlg khg Rbpatibieof & -rdinylid @ St retinyl@habdlantide V-fetrylidwd- phojsp it it adol agsie,
dihyard- p%n%ae{ué FJ-chLﬁ gt%sq%ghld?sthagaml 15‘}%31 lidefieY A fe Lﬁn)l n the eye of

cause r ver Sl %
hOSPhb‘IdWFFB"r’?%‘%%‘"ﬁ ﬁhyémrf’h'ﬁ% pdeneCre@y ARokmingapief A Piapidriet y t o

phosphhthigletRdn@larfife, & 2B BB mamﬂ:ﬁldb)trhﬁcu%bhdfdrﬁ]@hoi 6 lipEubSI® in@MyY of a
mamm!ll (Wr!dﬁ%g%%nﬁ&%?&ldﬁxpel ah )J;: 0} %&ng\nl %g:retvul%ngelxa%ulargggar%ra%mn in

her or t are
an eye Pfé@u@mﬁg(ekrfﬂécwadwﬁﬁtﬂ?twhof@lﬂ U@F "-'Prrﬂhm £1 gyl lamepraader (Pprotgyng
an eye GRGEMEAITHOR ligh MO htyleaa 36k oPihe ﬂail't@.ﬁx@ pRFRRE: @k ablRg RRARKA e @fual

cycle in rTlge ne_r\;eaffea FmT%L tE‘e agl? to cause re\n? F) mglm%gersrsl urxl Ia %%n%%all ng:f: ta‘%lvzt he

. rafr ast o |ve anoun
bioavaiabitiy drthrcr Yhed @ margrodl hed téet qblutzttw'ée oy lmgedend gecqpiable mrtfﬁwn t° the eye
ofa m,a‘nufat her or al t er nat i ve enbodi nents are met hods

o Do R bt B0t AP e i ficon F 0 B e e
geograpffic aawhv n@tsrt:répwrecfeptmdtaem@ﬂw veyqf mmjmai @mpnsa:la admlmstenng to the
mamarat1emlom‘elamtvmrabuagﬁnm coaapmmmg QG rEcakd morags@pmbﬂas
altema ve em o)él dant c}‘, gl.%rﬁxﬁ c Cal %CC? E ai bl eaﬁcran onSa en gected
egat HoS enng atleast SPAI ST 285
from ths{grpbH qqnsnsan Oémmduanog p@gendemrfdmgl; angntipfiamimatory agent, a physiologically
accepibRbAloki@Rf, QEh(?ilﬁ@g?c@Uyl a%ﬂt@lettrﬂfenal g dibedy dﬁﬁ&édrﬂﬁﬂsﬂmolﬁﬁ! Hearotenoid, 2

nIudln erlvatlv cl s-retinaoic

1
s {4 PR 5 & B PP R P PP i s

- of I3-clstetmpis acidd tl 1 -ppictinogofidligclu@ngsiegvativet df hibdicredoic deid) F-avabincle mrg

(mcmad@eenwﬁivas\eeﬁc.pa‘eu&mqm amfeﬁnpl%&e &AM, and retinylam ne
rjvatives rther or_alternative enbodi nents of
TR & B e BB OE ST B 1oh G4 176 e

admingighhdneil s¢omatupdin vied thestreamd Bargulh@naicmgthods Gudr cangptisirganeesfring the

rcadmfgasetsruAd&deLd)ngaJuﬁymmanfurther conpri sing neasuring

t he rea nd/ readi hg,acpyity of the
e or AR PR Y el e B B gt
adminigfatiqotpéa eofpyuadrisning brreektne Fawy Drvalcthids @urthéy @omprising measuring the

numbeaﬁ%szBftﬂ:tsi:dﬂi?nanmc&ymfﬁpﬁﬂﬁgalhaVi ng the structure of

F(I)nr H}éher or gllte)-nat%% e OI‘ SI X eansfjﬁﬁcha?oremc TTPBE m%t.ln?,]dgtnho vnic’ Ltl.ge ng

t he  nufiber andr e sco
administpgonypd preperipound fmvingithe droqturenf leeﬂhﬁtme&heds @n@gdmmmmgsm@fumg the
sueanawmatermﬁ‘e gaégﬁpﬁmeshmaagmrméte @Iée,&.ﬁmlw ng the 35

wstratlon of E‘Eound ing the structure of

FOt SHET (% P RETFSR Vg s P EPefg e ng
administrgon of i zognpeundiiiaing thesrbewre ¢ Fortnile(Ngpeogthads irderadnipoigiipyreducing the
esteriflS ARanlid s bR cRXSnOkark}f Marmal . In further or

alternative enbodi nents of any of the aforenentioned

nmet hods i nvolving the admrustrntion of a conpound

having the structure of Fornula (1) are nethods

further conprising reducing the esterification of

vitamn Ain the eye of the mammal. 12 |In further or
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concentration ofa substrate for a visual cycle protein
downstream from LRAT in the eye of the mammal . In
further or alternative enbodi nents, the downstream
visual cycle protein is selected fromthe group

consi sting of a chaperone protein, an isonerase, and
a dehydrogenase. In a further aspect are nethods for
reduci ng the concentration of a substrate for a visua
cycle protein 10 downstrqam from LRAT in-an eye of a
mammal conprising adm nistering to the .mamual at | east
ORGEthaA Br alt&fm‘ﬁ@&ﬁﬂb&kﬁmﬁﬁ'ﬁuﬂi of @if afareinénkiGred GANPPOILNBGing &Y i NQ

admuu %n §fta c gxrdgfarb g ét:,: QHMc%f }(ol'l%uia d& Bre tn%édpﬁfthepgompnslmg 1smé fowcrmg

ternati ownstream vi sua
the amqﬁ‘msgp% °f ‘soo@@rnere%tefam?‘rptsmﬂtt FRithipp tpshecsrrd the FRRER of  a
claap@drr O tBerfdtiod e&ibmmea@ of a8 PiTEE a5 RmenticiddimahcdEibyiiggenase.
admmxstr oré ?flf aflf:lcr)}épgnﬁnrd h?vs ?1 a%%] ) L] oPAnD aﬂﬁ arfe %Eti}ordse el(rx;lgngx ;ins.r%]nglreducf% the
concenmwmf b sbytrepe &dmxwplst@wm dopstrdse femARAT indhe eyecd the mayprpsd In
further S 1tafi\@ GlabddBne AN G&wn@fear@v:gulalrc%tlc PrANHRIOU R d TR i Grduf@nsisting of
I n anot her aspect are

hastructure of ForFru% .
a chapefans SR 2 EIMeTATf AT e nﬁsé activity of Cellular
Ret ffurthdr espérydemd@opdpmiefudreolieapnoentr {toRAl2 BIR) raiderp Miswl qigle proten

downste ERSL R AYn WEMH c&@mumst&ag lor&g ntams.aﬁt bk Ghdd
of Formula (1). In a further_ _ enbodi Re conplbolémms

effectivg ppoyptof 3 g GHpRR YA Bavirg fh SiTugfpre ?@f’ﬁ“}‘fﬁlaéle‘ﬁf}‘&%“ BiHaReRY ©
the doviREt@inevitval cldle ppotdirlis feheed fentiegtonerabsistu(f sdhadaronagiamia br igmerase,
mdad%‘g’ﬁ’ﬁ’ | n vivo. In an alternative enbodi nent, such
atl on occurs in vitro. In a further errbodl nment ,

stie e anrehts BrbogriRupdcipe e igafen oy inmiyinitingye ofjayfaggmal
comnfmgraarhaﬁte@g‘mﬁh iR at [Sdst@lace AR tAE dinfint o DY tddPGund having the
structud Dﬁ_ro l{%l c benefit to a mammal havi ng an ophthal mc

di'sease ‘or condition. In a further enbodi nment, such

nbdunﬂm 3srset afermstherls &os modulatnghis potivideof St lulasReginatdshygs Bipdingdrotein
(CRAI}BP)&oﬁ;B«‘HIﬁﬁ &Hﬂa@ﬁ@@@ﬂl@ﬁ’&ﬁih Wb Ma 2R e Bl fide Gf KbBLA S S1nQ Further

cmbodlmc (ftc!ﬁgpn drélr cﬂgcoatacts Cehular&%nal&g)aic g{ndu?' l groetgul;] t I V Cf odlment

| Sease Oor con IS Se
such mpctwbtmzsccgws aufyo domatesyah yegmbrfdimgnt spehmodylatideqsesett atrtp dna fuaher
embod iR Uhcl mo@i:SibA &axl;mn macys @ftalnﬁaaat Bs-furth i} Jnmﬁdaﬁrsu@.rmodumon

er na npound
A e ——
such mphhhqmm@@ypq aQ aﬂh¢ryxsqmig@p§ slrhstone pm@mgom«:dwh wiedphthalmic disease or
conditibd 1€ Bfmal. |L9ﬁ1t1H:F SrhﬁJma% eﬁt&%ﬂ@th'e M.l?eaﬁ m%m ﬁtsé:{ecteﬁ Rén the

ound i s en retlnanu e,
S A R R
embodipients the woaipeunt fydihgdpdxyphEnylrainotidvear a astgelit, oas rhamedeitiod!y adceptable
prodrug &Galh@%leyf Rk 2k m@gaévhanb@&ﬁ]&nw Jlé/co%ou}{d éual.-moqypqaln cetinamde;

%Botel ns that are no directl % dul at ed by t
oram o?fﬁdg““ﬁal“"”ﬁw’fﬁifeﬁml(l? *)“’d“‘lg AF SOH° BHEdi ment  of such an
aspesiter aspdqt@reo-@np@lﬁcn delireofly maﬁ@lmtmthaac@-ht)l ofMistngd cicleyarotems that are not

directl LR uera&nﬁa&d; Jel-IRVARI H’E"m &y%b%?lplsﬁmcﬁ& afsmtdtm J&E’a{uﬂgds of
0 e an

ch a. protei
Formuly 8 SR o P o B IV RIS =6, P G &7 bt
ligand pfisyrll p prgteinptiyrsin tha bindii grrehiy hechengea!l FEnding Thysisa binding, otalyemtgafion
thereoﬂ B&thﬁg hﬁg)ga%qﬁd%?f‘se 2000 RAI 080 cofBnt@SonbPind e@pcgt@@re;cm product of the

ncentrati o e. expected reaction rod
that “?ﬁé’td"\ﬂ"&ﬂ’ak“ F‘é“’B‘i“B‘Féﬁ ¥ ‘“SP‘ﬁ °yélcfpﬁ’f°t"ﬁ*@?‘ @ P}garﬁdﬁ’y e
compotddeof Vorgall) is YA Ips fotier ambbdiradnt, the digtitmedfidtyn ofDRAT byt admjpynd
of Forﬁlhr]ragl) %ue@%%@ﬂ%ho‘ﬂgf alﬁgrram-‘}lztﬂrl(:ltgrs 'I§a ém% RAmb!)c@m&t, FcHJcLJ?J%{ the

di ment, the direct nodul ation of
concengrasigpefalrdans 6@#6&%%%1&710%‘5&}&%@‘%@ d&‘ﬂ’rﬁ%*éﬁt"is%?{ §YeIfPreyfins by
lowerigg|the-cbnc @fatiot eftshbiatyakes o6 uelr dwnshdamavistal £yl erote @ardoflitepdatbodiments,
Lyl

s LB LD e ERIRIAR DR BBl P BB o

vi sual cycle proteins by |owering the concentration

of substrates for such downstream visual cycle

proteins. In further enbodinments, such downstream
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Al'l references cited herein, including patents, patent
applications, and publications, are hereby

i ncorporated by reference in their entirety. BRIEF
DESCRI PTION OF THE FIGURES FIGS. la-Ic illustrate

vari ous reverse phase LC anal yses of acetonitrile
extracts of serum The serum 10 was obtained from

m ce adm nistered with either DVMSO (FIG la), 10 ny/kg
N- 4- (hydr oxyphenyl ) reti nahi de (HPR) (FIGIDb), or 20

kg HPR.(FI G | for 14 days.. FlG..2a.illustra
oI et R Bl e Al 8 B rome

apparquimeke fojlopng detailesifesstiptipg. frghopithbe uadeptood, BINCrRititEhq defadsd fi?sﬁfiﬁﬁor‘_
and t©fpeclfl ck@hleg whiRhdicktingspecitid einbddinBhts, adk @iSenDE bvaMBf illustration only, since

oIS S 0y o S OB B 5 g
skilleghip tho @t fregyy thigydepaiddeseiiptior| G | | for an updated and

C o411 r8¥ert:REL MRMEER thcRding patitsS patehiGppliEations) afdl puBRatiohd, st kekeBY €S
. a Ci?\?rvt rfol bi rLd.i nnﬁJ assay for the interaction between
incoroR Y RAF e Y™ FEY TSP - bi nding protein as measured by

fl uorescence querHERDESGRIFIONIOH THEEGURERS a bi ndi ng

ass@y f Rindsdie vhbEEREL JhRR LESHNEER afeRbikriMtkrRR 6 serum. The serum
retinol -binding pr

_ ) otein in the 20 presence of HPR (2.
ves ol B RS TR 1 T BUDRI ' BB Ciysbapy nehimice
(HPR) (FIQUIST, pre20 @/kg HRR ETC. &g for BfdayslPR on A2PE- H2 bi osynt hesi s

| NE@bG adtse A dowi N8B0k iBls SBul-rrafs(Rnol R ALh hd BoR B E8nch AAQF time in
effect of HPR on A2E b

_ ~of Iosynthesis in abcad4 null nutant
mice fpilqwing injqcsn oI Omefkg PRt o5 the effect of HER dosage on
L RAT. 28 dhustted syruin Ronk dagatiRiPf dll Srieivgetiag] andrHPRi it tice fblloati ¢4vilag al
Ucamﬁﬁi%MDMgé, ]Etn kg %ﬂl l‘JlJ 2|0 %ﬁ&%@l@?&e% : ll%grfaﬁgy}datpdfanmﬁecgg version of
~all-trans refinyl ester biosynthesis using an in vitro
this figirscheni cal  assay. FIG 6b illustrates the effect of
HERG 01 illsthte Cal SntoEHiridia g hssalp oD G ifeA@Bh GetwtSi rExgholaBd retthoMiiddRg

hi.acheni ASsAY |G 6c illustrates the effect of
Pf°‘°HS%§°8n a )I?fl-u?r'ans C{P%]fl Wal utilization usi ng an in vitro

bi HEMEMugaaes atunding assay fir the intpragtiop ppsyepnyet@al apdrgtinolfiing P preip if the
preserk of GPR(LiiMBIas Rekurddd) dekyee @emplhglg Prot ei n ( CRALBP)

Wi [ QUS [d.gan sured fluorescence

QUER e 3 o R S, FRBRALE s BB

CRACEIP illyftatss Yeatledd eidPRiog APRdos ipesiem ahgr ol myans IniFe

eXBGUSiRRates @B ERBRE BB @RBYonARAT bMNYSA B4 PE using an i» vifro biochemical
assayspect rophotonetry. FIG 9 illustrates the binding of

N- 4- (met hoxyphenyl )reti nam de (NPR) to retinal binding

pr BEeqarlust@ates BR)fec of HPBas all-fauls tonpyebterdosstben oanzgu @i ibighemical
assay3d FIG 10 illustrates the nodul ation of TTR binding

t o RBP- VPR a asyred size exclusion ,
P Fr o s TR A B LY e eSSy Py o gy
| FiIGI t’gs;sltuﬁtateetée dfface ofg';fﬁ‘_al oy su-tsavloﬂeﬁxebmumﬁqnetiima fr vire bchemical assay.
f URG! 1 ORa4ds e @RFSEdh Bi Elfuf RAGANLYEBI@R, Préttif3CRAZBP) with various
. anésla!s ustrates a cor ru%I) ation plot relating fenretinide
Bnoncentration to Veduttions in retinal, A2PE-H, and
A2 BG; hillygmsgtes &g integpction gf FRAABP pithovarioug Mgands ps@easiu@d by size exclusion
chrothadgldgtly BRINBSV i} spkdapheroedaghi ng of CRALBP protein
fl uaresc i t.h -i-reil.lgﬁé .and .
t hggqﬁguﬁgﬁ% ﬁ]ge ‘G%@m f%ﬁgw %D%eélgﬁcﬁuﬁ%r( esc ggrl%témv{}n’ "fd%@"mm
(RBP) gppepstisiedhlt yflaorespsnes quepahing| | ystrates a spect roscopi c
anglcy B itusttifes thefodfatidi o ErrRYinai) 0 §Rb-SPREALBRred by &Be exkhision
Chmrlmlwl lgs}\tatﬂ%t ].giplee Eltru%tgl%c ence quenchi ng of apo- CRALBP
astaPY et on o TR C8hdent ration of 5 either Il
c RAG. Yrillusteatse the foplysibeof serum retinol as a function of fenretinide concentration.
FIG. 12 illustrates a correlation plot relating fenretinide concentration to reductions in retinol, A2PE-H,

and A2E in ARCA44 oull mutant mice.
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FIG 16 illustrates the effect of fenretinide on the
esterification of vitamin Ain the retinal pignent
epithelium FIG 17 illustrates retinoid conposition

in light adapted DMSO- and HPR-treated once (panel A);
the affect of HPR on the regeneration of visual
chronophore (panel B); the effect of HPR on bl eached
chromophore 10 recycling (panel C; and

el ectrophysi ol ogi cal neasuggenents of rod function

(panel D), rod and cone function (panel E), and

I eKIGME Hystrhtesq ) thd kit okihpg@ CRALEF plqeaiTabrestdnce with @l -cid-Btinal (11 ¢RAL),

and <é3'u{;3&m%9&a§h§ &mﬁe@ce&fcwﬁ?ﬁmﬁlde and A2E | evels as

ret| nj de dose and treatnent period
( AR P dluskztes)2 Saﬁﬁ605$°PV@a)°fa{x§iﬂf froreipidp bipdingrieSRA e in the

RAHG. Qﬁ 1!1&43%4hd’mbrkscdﬁbﬂcﬁﬁtmd’gl06@o-€&AEBP a bl @dtiosT tidf concentration of
mhe”F ec{mltreatrrent (panels G1). 15 FIG 19
fustra?res fl ght mcroscopy inmages of the retinas
f riden lmtﬁﬁmﬂﬁpﬁfiﬂﬁéﬁ#é‘d they pferifition of VitprDp AJipthe retinal pigment
epuhelulmk ustrates absorbance and fl uorescence chromatograns

e extracts. of
o B Pt e G et PR R ik s e
affect pOTHRpite geeererdtidn divysua chagnohikei(phag) B); thatféerobEPRoen bigptied chromophore
recyclinlg E:Qﬁe?@)cﬁlﬁ] GI&USJE?SQJT@EQ gHe A8k SR SR G Fpafef DY, R bR cBfe function

mce e of mce previ ousl| y
(pam@,aﬂc{rgqoyfgoﬁogw E‘(%f—l?a"thﬁéipélﬁgﬁ( panel D) followi ng a 28-day
drRig. 1A ohstaesyhe adiwis ol SFPEHE shARE bebnt sfulche o2 @nrtaldatiesy@d

txeam‘A% rlo@ E%e@ AtF%R Bnd i sE[h %ﬂgx‘ﬁé&ﬁde REack APl oPaRtal Sufndknt mice as a
OF THE | NVENTI ON Conpounds havi ng

ﬁmc“f"’d% fe%?”t?éf’ii’F@"‘dP“ﬁb‘? Rula (1) have been used for the
t rigatioendraed lightanie@topy tmages pfalietrdtiga lfresn PMiSDeand HAP-oeard animals.

N' I‘Ié 26}1&1{ gt)éyﬁgﬁngﬁél: )r{d ﬂtxdr&%ﬁ@e glﬁcg%a?oéérgs Me uI?e?UIacts of control muce

fenreti ni een ext ensi vel Yy
(panek A)cAndef mics preyippsly F\“’é‘é‘f“ﬁ’éﬁ HPRytherppy goauef Bl dollowimg 2 1 vy frug boliday,
absorkhd land, fluérasaamechidpogranis §orl 838k dbradisbBddital mice (part C)ndndl ef rid&

prevuﬁxﬁg%%fﬁétlgi Qn ?P dag?' ?ianct):!r:: I%tfolloﬁlgg 4 28%3%%% Sh§$ %%rqléto%ram F]resenrs the

relative AT feyalsriprfis migedescrbeippenclad®: f ur t her, nunerous anal 0gs
of fenretinide mmmqgmeﬂwmdmremm for their
effectivenes in ancer . e, .e.q. . S,

Pt SRk rsnteaf R SER6SH s ity s o) e,
PamCFﬂat 'éfrﬂome‘B‘ﬂd 64698 0anBnYDreyamide glsipewigss Epyenide THERRron frlBR.digs been
extendiRlyit@keStor tﬁ&re@tﬂiaﬁ ot%?eas& 32881 MoodJedd/., Rnced Res., 39“3@'-46 (1989 EF¥hretinide
is desFF:rlél):r:‘:cP in U S ]ﬁ ﬁ %19%%94 59?81 gﬁz Qx{) 021, ther me%o preF]armg fenretinide are

e her a ency
boweevﬁfwﬂwd@uvpreusmawmf écnts@rvcteé#va bagp nra:aeql #né @stsd fszoheprnffﬁ pyeRaYs io
treatifp@hdc@Nies e.g), 0G| RAEhtDGplickGORPUbIIRIYL 260k/0 MR EH01 U N.iPSt D No. 6586606;

. e. 0., Decensi,, A et “Nat neer Lnst. .. ...
v o (Tl Qe ihoam oo Ol g ATERD. A gy szson oo
(2004). 109 cp@germ;, hywevets bay bees theygppert dgdeady sbsughcorpioinseltopradyse eoptpipjedrceéiects
in hubdhtiei, (.né-luch:)gd.ﬁmﬁh)&ﬁﬂh emypht)visb.i saaa'g OBecéh@na.l MGG Warl, Cancer Inst.,

86:1- E?l#éggﬁai[:m q_l unJIJr é?&%ﬁé" {%bégg A reccn ?qﬁ&y%lasgalsc Hyl'lé)\tnéled s%me evidence
that N3(4- hmmwolzwsl)ic caBsigfsH fearpRIghiy dlfferpr@ar@e WS e ! tues hunan RPE
cells. K324 ChdA, 3., (rlzz) JQahofen 1 Bew-g1qopnovi de benefit to patients

S ugl%pﬁéllxrlgg}?l o%o%@gurt]x of g’o @ﬁ Fx@ag Iusl:':)r!i teo lito%cclfvb%rqeﬁgtg Pangﬁstsutl fe%[:g from or
susceplib it \egoug @acalﬁsﬂsseeqrwptag@dwwmee @cluwcbm naﬂu@e@te Aerfemiagsrielated
macuﬁfﬂigc@@rﬂbﬂﬁiﬂ Qﬁ:g@ﬂtﬁﬁﬁ@ SpeSR&LY, f:dnﬁalnhs%f F&Qﬁﬂ)@}mc Rficast some of

| . east. sone o f ol
e R0 o RN HREPURDE TR B H-oH ) rucion
the fogmaionif A2H, regichiontin thniorombdnjofilgofufcint iRMLYop intliederoition pf dnpen, ke
reducEShr um?e‘hl sEHEmQB Rk is 4 r@cﬂé’e@ h'n@ﬁl:y 'tcn”orhlhﬁE fn.n%ﬁ@hhx@ EhdQfular hssucs(,:l caused,

of uscin, ‘reduction 'Q formation of drusen

o Paﬁ‘éﬁb‘é?“ﬁ’@ﬁ Injht Oy Q‘i’ft““‘%”é‘ﬂ%‘i gl (’/‘?"f -{punairip fpsg isues, Bﬁ‘%‘éﬁfé@d‘“‘ is
tendency to form A2E in ophthal mi ¢ and ocul ar tissues
caused, 40 in parr- by a reduction in the
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5 accumnul ate lipofuscin in such tissues. Thus, in sone
respects the nethods and conpositions described herein
can be considered to be |ipofuscin-based treatnents
because adm ni stration of conpounds having the
structure of Formula (1) (alone, or in conbination

W th other agents, as described herein) reduces,

| oners or otherw se inpacts the accumulation of

i pofuscin in ophthal mic and/or ocular tissues. A

cylotof &QM@}UEQQm&hQaJ lba% tJ r@t{ng égfdcath?gmtﬁtl be:Bm;QJtmdL haQQE e ﬁlluau.rc of
ht hal m ¢ and gr ocul ar tlss

Form e AR B R PGS ST SR Sde Rt Ao
AZE, agpgenivagat, ihavpsovaing paovien: typefit. n@q@mm@sbecapaq AZE ditte et flubrepians 98

llpoﬁls%chlflcQJ ﬁhxﬁg& of ‘@EEHI &‘p‘ﬂmﬂﬁﬁ EHd%Euladl?sg@pa@se ?etsdltg’m a're%u&& ltcﬁl@ncflto

precursor to wet-form age- rel ated
“C“mﬁaé"g‘é’ﬂfésr“éit“i Y tissifie Thyg dn sa'rw B 6 ﬁﬁ'§°"61"‘d mpﬁﬁﬁwas FEcyioed §pein
can be adnsidered @ bel Hiepdis ABbaged [rEBieeE baaiubeadmitikreidupy compaindsthining the structure
of FonLuﬁJ d garlonQ BHL mm%n W&’ﬂeg Jg%% daf héur@gd%gr‘élhﬂgiuycs lMﬁ or otherwnse

undso or mul a or Its erlvatlvesaso
Impﬂ‘:‘h‘é?/”éc“aﬁla'é’flf’@t??f“iﬁﬁ w&%ga%r ocylag tizgpes,t A edustiqnrn figpate of
accumitBhléfllipd)s€th @ opHiRImi XA G RLr BSieSehcliis pakitOmat hale difdeses or conditions

suuha!u%tchar%iéerQi %&E"‘eﬂ?ﬁ& I iuminvolves lecithin- retinol

nsterase *whi ch cat al yzes the transfer of
ar‘f‘ gdigAan. bgrepg gy Tf?‘@ﬁﬁ"rré‘?ffdt“l“?F“f‘P’ flegenpratiop j@ften 2 precursor to wet-form age-

related/hdmlanuegsneratoh,om ubtfof Esidpbialisadf KokmulaAT) SdnQlso betused I prév kativeiferapy

‘ formgoqemgh?%mt he act|V| ty of LRAT which could benefit

T%ri ng fromor susceptible to various
rrﬂmmswlyd@gernwms pidiamnula lglandiprits desimdtivas glso hyyetap pifeqt op efzymes or
roteu§ @ thtMshabeydle | HoY &bl dsrifRitoh @ui@ eqa@t ls,g;nemw;atumtm%ﬁm&n@nd

at erifi ed b r.an ound . enzyne
reno o p A Py P e G A e 1op o BET eI ) o
Admimsgrtior efffermpl Gqotlon ifs gériclatives grodifies thie artivity o Pl AGINhic equisirbarefitpeficats

sufferiey &omlo{? ﬁaEl:%ptiBfé‘ﬁd erYJus ﬁ&hlﬁ%genehh&u Qﬁ'dﬁ&épﬁ:@é storage form
Vi

TG R et Do b et e ar ety SiHiRne o
membrasedmnd agprelRATTERN Faplyzey G emsftresa fattylafig htm meanee phosplolipids 1

rennoi\fﬂeﬁblyaéeneﬁhﬁggmmqgtﬁylthé??ﬂg ifﬂ&pal Jtor;lge f&n?of Rfﬁatcwpln -all tissues, In the
ent oxi datjon of t IS retinoid and conj utgatl on

u |
RPE, ‘tud’ G"Strg'@y L&Y FF SBer0H FIOTTRE T § M meate I"‘W&mi/‘lv%clhégznera s light-
sensitivd 500 PednvphoRpreblrdby, (1 hyicieduly Sbesqyeht)okigdtionel thisteinbia sndlo@gation to
the Opﬁﬁ‘%\ﬂ?ot&@m RN ym%E hwg, inhi bition of LRAT activity in

nbr anes prep romllver and smal| intestine.
At ﬁhr%mhfnyl)rcwémﬂa%beaveﬁm% Pust wefked anbifition ¢ B AT potvigy 4y
membfa@ss prefiaked frém livet ant soml iy, AdRBdnallyC tvé haive dgmondiratel &.gRPEampk 13) for
the firbt Qﬁe ﬁ%gﬂﬁachﬂgm&@% opl)fe J_‘E %nb.lé&d EU Y ?@ ﬁgugs&]j 1& t‘HceExa

L
Exa adiini stration o i's al S0 associ ated
scnisgfy o BER 5 A8k b RO o) 8 e DB (BP). Thus,

in addpﬁmb &k KystfrRBEects dIMIR (e.g.,idetreasddidefuin@dtindl Bvelsh) @S YsSils@ b iftracellular,

mynfe geaﬁé Fre@fe R Sy in BG @)a%ﬁedfac&ﬁit met Aoﬁ%ml sf%x Bl 82 relies

here iIs a[so an intracel Fu I ar, ‘%ﬁ‘
not °“@’f“P‘é‘é’f“"Eré°§°““°1I%Te“ﬁ%‘?‘ﬁ‘ Yorugen PﬁaCRPEr Sécéwoéryw g pgepide visal
chrombihark, swggésa hare A shO HRROGE DS insst pronotdad iledieorg@l i es  not only
U Hﬁ’ﬂidgﬁl éo\{'ﬁ&xxdscﬁgvdg%e qa.lctufe pf‘&u%.lﬁr(ﬂ mobw:h to%eﬁtgar lﬁpt%gldehyde Binding

p % [ar stores reti 3/ ters Q%
f°“"€/ 05&&?" “é’ffPaﬁB%‘ﬁb‘Psé‘ﬂ‘ Cé“éj’d&&& g 1“1‘?51“ thip ff‘é&‘t %‘d E?f“’aﬁ XHRp{F only
the da@resrmed in PIGS 170k f1de@dinskrite than HBR Windy &ITRALBP. &lthal, ihioghthalmic tissues, where
rmgia l an
CRAIGR thygbg%e ({za}ﬁc}ugcg thJéLtglmﬁgufugg% WS af a%?myé cfld bod &%)ud BlCRALEP, and
°°DSC%“€NALBP)°@1W€&FP@%°%%EH@PM\S‘? é‘lﬁ%ﬁs f@&ﬂéqe'ydb fﬂc‘?tRé\#-ﬁP (bp gpodulate
the actility HSIRAABE (&) bin& aﬁu‘lfgafattq Crandp,iby) umﬂrgo Rfivig ANty TRAYEBP,

mclud%gls:ﬁn%:l%ﬁ gcg&l?yo ngﬁ& %59 tﬂerﬁ;e% aggnt ﬁ‘&?‘l nreg:ec{m ?d.s E&%tsxgong dc%cnbcd

herepher e CRALBP can be found, corrpounds havi ng t he
structure of Formula (1) are expected to bind to
CRALBP, and consequently, (a)..nodul ate the binding of
ot her conpounds, such as retinal dehyde, to CRALBP, (b)
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saturated and vision is nediated entirely by cones.
Both cell types contain a structure called the outer
segnent 5 conprising a stack of nenbranous discs. The
reacti ons of visual transduction take place on the
surfaces of these discs. The first step in vision is
absorption of a photon by an opsin-pi gnent nol ecul e
(rhodopsin), which involves | 1l-cis to all-hairs

i somerization of the chrongphore. Before |ight
sensitivity can be regained, the resulting

alj_rn_c VeI Sl Thd vaAdbrat¥lidiba dofaifsOGet @Phddde@totdr cells ~ rods and cones.

Rods arﬁ sﬁécséhzrcg Eo} \vnlﬁion una@r l g%ﬂl ctondm%nsz%q@s agrlﬁg: ﬁ%f?'sﬁwél\'mo%!i]c VIIS%F ?ﬁ:uegr

tempoesi‘ ang ptalresaifiont e*ﬁtaﬁeréc%%ecrmil Hgder @@llswewﬂaps B¢ f°11?étPi°’Ha15

saturatEPE NG thdalA&d iy Wé‘oﬁd’s (Ebth' caﬁt-ypcesﬁﬁlbhh a Etru&&g edNed B du@fsegment

L e R e L S

discs. T diest gep int viséon es@ bromidn o prorhetproy amcﬁps in-pigmengmplerale (rhodopsin), which

mvonvéin PLQ%IallBER Lsym%%ﬁ A1 &@;&Bhokeh&f&@fget&cmwmme Pgained, the
enerati.on

resulnﬁgo -B ﬁrg d%ngg &Eﬁ‘ g?‘ c)onve?e%rg glil?/ﬂs rgt}xv Lrh;g% tr ‘énfwl& @é()écsse xlytél&h takes place in
the retinki @igolentt epithedinrg, taimonplagdr of dads agjesent ppdbeirgingassoci at ed wi t h t he

f QideBl bOaQf SR fiony Ak AW phHE MRl & genk kWA R fHEUS B Rotinal
di t on, a‘ge accunul ati on

under the macula; In a of
ceaenfrBRIS ST 9 e D 2P SSTraE of e U O StoBp P of e rena
Approgliengrein &1%at D(Mofatmdasgeo:garcalprhingcneatwrapdm dr?h(latsopphammnascular)
type. 1}1 %curapdegen MOE rTHe Ggen%gjoan t)(é rgg;a R lax'stsoc:g ed tvhﬁhq Hﬂﬁwn N sr:Iﬁ] ?ellow

ation and amount hi nni ng e retina caused
deposifjyknpyiess drpsse éweabcrr@&ttlﬂ yi aerﬁéﬁcafCé@ulit'en e fieofusei e RPBfeads to
photor€d@prbridedenevaticnl a@dgebgspBic aoptyETHRpRdnbrNa l0dds o la emamgﬁmratyad out of the

macull q’xqucatﬁ)ofn B&d']%on.[nﬁa trop gfﬂ %e pel%)tc%[s&l%g 91'& %&u Q%Ft a' cXer'ILQs to d}e amount

I C an can ause
of cens% h*E*PfdPSS WPegepasttion effthe Pwatnécﬁ {pyet piglegetips and phoforsggptopiopaisiag drusen
becon® prdphi€dnti thicaACh slobtMEEIT beytiral Gisigh) Oz eIy Ak eﬂrrcrﬁﬂ blgfent @bkt and

underlé%%%oto cagtﬁ IFs rc?&l(régl %r Sc?arunﬁpg% S;{fﬁmrusl Adn O at l‘:ast oleie v.)a(‘)%%oump having

ure O
the S%ﬂ?ﬁéﬁf@dh(l}‘@@jwt taerefust hfoimatipnof. or lmﬂt ﬂlClsm’FaE‘ of pgtoreceptor

dcgen&mo@a,d/oqeogr@maxuem Gﬁﬁktc?:fof bl e,&@m r@,twaq of eﬁzﬁﬂﬁe@ﬁly administration of
HPR a%de/ormr%o all gelmantma tg}/ useaq% trea&photchce?tor dﬁﬁﬁran?‘n dx,: o?,r gw%uhtxc a%oap?ly m

mccyn@f#nmammean be used to treat photoreceptor

dag anernama@abgaae,dﬁog se»m&g Ceadold| roem at. r:ﬁpdasemhr&anom@m%bsee @4 blood
I n new
a

supplx/to rctmnFnssu]g o&;cl%ﬁtally beneath rt]hé' g{z}%%t: Lﬂoglrr? e chiit;% a{ g Tes l% or Oflrﬁ%arp
centrahisiqgdlhe Py Vs%aﬁwrcyeaiﬂb damageq Mdlsomepssﬁu@mespmgfolecdmg Ialyi injury to the
smomﬁgaaaub Atmgmeﬂicau d@gemasd o2l o&firs fnRSoul WipkrBed: dr MBrhackhis:
our.s en Vi sio
seseoly RS 1A T SRR LA TR B PR S PEE
Neovasuizgiating ciol lead thirangf lesmef visiaj and yvettanl schraing of e retnaltidfupgpnd bleeding in
the eyb.ITES U8k tissht dnB OIBGHrodREs am&ﬁ Laisaﬁeddﬁgamﬁ K @ibr, 9ften eemhaﬁnglﬁ@ays Bgally
blind. IVHat macglar dfgencraegnrugtie ); (r)ts wi pdlsto@ 00 t e cintrg g%g/o V}Sloﬁguﬁ¥ht lines

or approxi nma
bcconae‘@éfnfé?namoelﬁ witlpipagplardlegsperatiof s port mwagawsmﬂualziab@apbwots
(scoto&ﬁ)ﬂn {h@Gkudl Geld. afﬁbvd.h prOS&inOfrotdins SilRAvaRAE:r eeabeﬁmaugbms BAb br VEGF,

have F]n targc?cd r%or Er\g? Jus asb§ uesl vesglp bwthe eg:ll g)g ’I'éhx lscovery }:(xjxs F%/dqo %gérassnve

scar e and blreod produc ark

researgly o axprfmetﬁﬁémﬂ% thyt ghibit @ﬁb@ﬁ’“ﬁﬁé richdics e shdra ﬂ@y-eﬂ-lv’égﬁkﬂew can be
used tbbnbmﬂd pY€lnt FRGHA Blbodde8E Qx%aﬁts}u&ranwy@ Jgé/mss.;toﬁ‘ﬁrtxﬁnbwvtEhF
istortion in the centr el d _of vision. %H

sMuHa?oHégmcrbééemo%%yood’\ﬁﬁ@s ﬁ'é%brl e\"E‘ﬂFtaFFntlsrﬁxe)mlsaPe succcs 1in anti-

angloghaqgie previoaitingO/EGA s giplity ©rdnce blaeiwessg) growtt benexth tird reting as watids blood

%sselbla%%s muan(@& Qltlme c omgﬁﬁnchm fof }fol'n%la (@E&%ﬂ'&mal can

onot | ng protei ns C@‘l vascul ar endot hel i al m

teducf %%ff"afimﬂ P O PG fe™ BB S AT (e R %fﬁeﬂffﬁ‘?%é?e WPt e
this abnormal vessel growth in the eye. This discovery
has I ead to aggr E‘SSI ve 35 resear ch of exper| ment aI
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(i ncluding by way of exanple only, HPR and/or MPR) can

be used to treat choroi dal neovascul ari zation and the
formati on of abnormal bl ood vessel s beneath the nacul a
of the eye of a mammal. 5 Stargardt Disease is a

macul ar dystrophy that manifests as a recessive form
of macul ar degeneration wth an onset during

chil dhood. See e.g., Allikpmets et al., Science,
277:1805-07 (1997); Lewis et al., Am J. Hum GCenes.,

mamn@f BY 4dv @éxa 9:%) édm&sﬁﬁﬁn §lHPRbnd/or MBI bh GrafcRi dah BeSised to treat wet-

R e R e
(includisigoy Babeof %@pl( @@omjk angpraMRRA pad be \BRdsepate hrejdag pravasruiedzegion and the
fmednlombmlmomesms@%ﬁﬁﬁé MRulh &8 eRfof £RMANLAl Vi sion and

essive atro of the RPE overl
DL et s R R SR S G P R et
with afy Rsey Bringiehddhoals freng i Ajlikenes exral. Stxameg 2A17d 80507 618218.8.ewike | yimi .

Hum. tGBr@t 6‘d42§ %@ﬁ@w? @ngesé?al }pa?Jré @e‘ggrt@s W”&(@%@y‘qm&{ Km J. Hum. Gen.,
a tatlon but oth erVVI f unct

67: 79?479@{?(9%&‘%’3}”5% al, ‘@f"é\"f’bﬂéﬁg&ﬂ : 154%%53%’01) SR S e
clinicdlip pyBogtesspma loaf of tentppdFitigiabdprygtessive ntoply oot RRES v ¢rlyingRABEmacula.
Mutat%ﬁJ IJJ e hu.MﬁI& ﬁdAQ ge% foﬂlﬂ%@%ﬂi (W Gre @Jsp%ﬂsxbpqur%talrgmm Xblg:egste Q:qu)] il the

recessive reti msn 0sa, Ssee, . eners e
diseasg pourse, pyfipgts shq¥f qslayed @h@fpmnom@%wz ) %%mcwoeé%wwély'
StargS@ DBcakeQchs Byistd vap h@posmea‘ lip€huscin FEHEEnT ARl @XLIRFE delse

Alglﬁutzkn%&s% /?B%‘r‘lﬁf g‘a?c aq‘a% en %ﬁ:hgggg%&% B%mB%pl%ﬂ%@tgs?) ee, % Cremers el

al., Hgy. Mgl Genetp\fgs532 Uﬁl?ﬁhmc&rre%me TodSsgEEy, S@AL. (OO PKudzivy %&U@Hd
macufalRge i AV bel S, CAIme ABIGA S citNldE, 21711803907 (199 7AWk & a Uil J. Hum. Gener,

64: 42; 31? @%%) ﬂ@ou lftgggs\'/glg% ?fgikcrﬁ%{néutano in P{#’E? Is-lf,l i rl‘xx?c:tellagns See Stone et al.,
Naturg Geiggs 2G803- 2? Q@?ﬁ&))‘\ﬂﬂqr{%\?'é i ey, Cesl, 6H193- 799@999)h%\lewmgogyf
Ophfl&ﬂuldoé‘l b1 556356 @@(Qﬂ)ium@'tcmtdrg'ﬁdt 1iaso} tike QiR Ads a@aﬁ&@a&a with delayed

Tod d:alé?dﬁp%n&na Sé?%ﬁt:? ert %lé grsusé? I Iﬁl::grét 7)/\%4%9@4 88&3?%}@?15&:111 jleposmon in RPE
cells @plfoisteh aiomracntly :ABEPY seB Hliffeh 9OB Micrisk. et Troiei 31 e3P Diswsisoraases

of retBBEp n@s@{de§Bérg$,m@Jz SONSHE N6 PR IDEML yddinQn Moso%@l%ormnant form
en et al

5
orslgpit e SRl o oh e i ST St B el %ﬁgn%f
{200t a!., Nature, 265:62-67 (1977). In addition,

aUf, QIR e %msaanwsqrmcmgfd E&aa&amafféa aﬁﬁ@c%eteen&ers or adults
caused nmut at| ons in ene Kar an,

that aglconunofg},y OWD Rbe[aq y onsgt.or buvcué&tpacular @?ﬁ‘ﬁ?)’“ Ma]nyéa @Fsta {thﬁ ‘are hgrednary
and atehi@keg upn es sev@ dgirophippesaddf dageetdoarSodegengdsal hons dydnathies

u:u:lu@ef (Eo%@ kod‘ﬂ%tl'ogl{y ébmeh%?ﬂt@ﬁl? "FichQ Ibyélqu tS%rsby%ﬁdatth'tDyﬁlroPuy Best

comonl known as earl g onset “orj uveni'l e macul

D'“”d‘eﬁ’@ﬁ@F’ﬂfF%‘ﬁ°“Wﬁﬁﬁwﬂ¥“ ‘ﬁ'é*‘é‘BDtsii’Efes are her edi tary and
ar CHEMIGI(TRRMINOROGNBCUl ar dystrophi es instead of
deg@ﬂ@:ﬁ)@t E)% rcféptm?bg ?jrr%}oﬁpswﬂte a[ﬁ%&!s @ffﬁng}ﬁ&tlﬂopm €s

i ncl g b Cor ne stroglh)%5i Fuch

Dy &t PP §T°“P§§‘f’§‘8§/“ SR ﬂ%"f‘? 0 ﬁﬂg{ BYEY §e‘é§’é‘e
alkylagelp. Jupick mednethRe ecnms ohipig piy alkas onalidyie o@istieSt Hhe gliyiarioiety may also be
an u@atﬁl@t@@ﬁql G (e &Mt%@at%@st A alk@k Qr)&llcynegﬂo@ P An aIkene

moneﬁ éelfersrria érgﬁ%q Ww%/%’fl 1 argt ongopca.(yagnfag)\{\é‘] ;?:{dgt leaals]tlégcl crrbﬂz iaﬁ%gu d%ublcrlzond and
an ahyttdr gy 19for togrepupconsTskieg ofibtlegst twewdrksn ytomeepd 4 deas one carbon-carbon

tnple ‘boRt ’P'lfeatkﬁdnone@l Wikther szﬂferéer a@‘eh, uﬂ?%n&h@@gtmigﬁt cggxﬁgr GE.
cont aln_any l kene or al yne nol etl es

nof Bt §}ky|1rd§f”"&1 meay hyyg 1 todfy “"tlﬁhg‘é’is Gyhseesd “éﬂ’ﬂi‘tﬂ hereinng %‘P’if“’al range such
as “1\whio Clafelyeaac idtdgertin thd gneDntgaiegs “1as 1d esitatomsiemeadski@nbe iyl group
may Q’st& § c:ﬂpolu @t%%é, cégtin a@&lng( § Igzlgbon atgmsl Sé Xlgro%cﬁfaéudgxg l(ﬁcaﬁ)r noaltlc[?ns

consi st ng two car bon atons

althoyg ghe eraﬁfﬁé?ﬁne‘a'i 8 ﬁoverbﬂrbi cgurises ef ey gl ghere np quppiisal mge is
noi ety refers to a group consisting of at |east two
carbon atons and at | east one carbon-carbon tnple
bond. The al kyl noiety, whether saturated or
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conmpounds descri bed herein may be designated as "C-C,
al kyl" or simlar designations. By way of exanple
only, "Cl-C4 al kyl" indicates that there are one to
four carbon atons in the alkyl chain, i.e., the alkyl
chain is selected fromthe group consisting of

met hyl , ethyl, propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, and t-butyl. 5 Typical alkyl groups
include, but are in no wayglinmted to, nmethyl, ethyl,
propyl, isopropyl butyl, |sobutyl tertiary butyl,

t I A
demgnﬂe%p '%J: :}llgjﬂéfs@fs coulqeﬁtlsla g@y lqwcrr%ncg FJ\%%! to@%%:gcélg{n% h'l'e'h;:( aL‘(yl gromﬁa é)f the
°°"’P°t“ﬁied°F°PR“€ h“‘ﬂh’@a)tbé F?ﬂgméﬁd Ry Ca 3%’ °’rsé’1“‘é’rd§5‘&“6“°f'% @V way of example
only, “€ N{,alkd(y Indicads th@tftjﬁ:ttp.rc ond e folr cxrbdR@mY/in &He elk @ eladCitee the flkyD bhain is
I

selecte!l H%ﬁ %ES 88[?8.?( isti oymeaiﬁlaﬂlgll gméﬂ {)Q%yrl]\a(f\ri)ﬁtgl %ol%%l téll%; Mt butyl.
Typical jlyhgraupsincids. bmm tnjqevay lispifed ‘°dP°IQ‘(¥h§ﬂF>“ PT"éBfl ARORYS b‘ﬁylt‘V’b‘éY‘
testiaryCHutyBpelftyl, he@y! Qekthignyil, Broyd i (itedy) €ycloprbSA, clcloBundlc iBper®fl, ciclvBexyl, and
thhkaIkyI group forma double bond that is not part of an

%romati c group. That is, an al kenyl group begins with

t Ake term Gy lamg’ Ry fegto thR ~Niafkah)Hj grouR vwherf g yarg sqldgied from the group
x=1, yk1G0®=0] 28 WAl i%mm&&;ﬁa;@h Jés‘eﬂﬁéxl cafl bfdididily fem £cHIBNg Hfem.

o R g A e b B e P S fon

a doublzrhehd @ GHD) FRRECHn aroilitie grogg. Kigan 1e] an plvingligyoupeeginfrathbrcaroh 4R )=C-
R, whc?t:tmr }@c%@‘o t&hé“mﬂmng (BSm&:uy S:ﬂtﬂc Qlkt(u&l'}ro‘ﬁ@ lwﬁx@h rﬁ@%@ the !:atnc mﬁ'}‘ef:int Non

known C oal
imitng ey g ATy epae P LU SO e PG el e
alkenyf maiegit mdy \wobrat-i@dstroght ¢hine oadykig (in gtichurpse fioyoaid algo Herkigines 2

"cycloQBE‘yq' ;Ep)at is, an alkynyl group begins with the atons
)FE V\hereln Rrefers to the remaining ortions

o7 HPRY 15 GRS o A BHP Hetioblas s o i goup o
a triplechiofidf. @281 tan alNOWI-ghdupTbehindgjthebe atpd -€SC Bf wintkeinH ey Yol theGéniinig

pomor:ls Pﬁhe%gc?ugll mch%aman%rggdlﬁebcrngnﬂ%%mngjgaemg 1e§of aR %L%yl%rr])up

nol|
U C1OH - CCCHRe S Brerios s maf T Bgneie
sna1ghf&hﬁlﬂld}@clmq0) NHR or -NHC(O R, where R is selected from

t [ k

hre}ktﬁea}‘ng%ri b%%ﬂ%gg%lyt i %&ﬁ#} ¥ Nl'ﬁy Xg-r?(léb)\ﬁ) wha@edlyL elected from the
group ¢pag sEpEPA P prdiqatkyl %éﬁﬂé"dy fbmdw&husaa FiRgFrbem p Grigroatigyalic
(bondealﬂi-cd@h JYRY cdddn)dAn arﬁil:id’lﬂayaﬂnduﬁﬁ aci op € pptidd eholIExleQB4¢heR to a compound
of For?mula @i tgerectté FCJ)I‘ g ?pgcé OURQ agl%]; I’]1J orxg%laca:b{s y'] §1d(§rc{113én aorn@% )rzorrllpounds ‘
descritagil hreemhrahcnmdrﬁe@ Higee nreqw@va A Specific mgm ke duch emidds pre lslzm’n tpghose

of skilBiRThelirf dn@€n reddi bcpﬁ'oﬁﬁ @ObtEr@Re Bk &El%?; Gf'c'elﬁ‘, 26K WutD ProteStivEiBH6hs in
S
crsn R B R T SR B YRERG 1P B el B g

inits e@reggene and V\ﬂts Prot ective Goups in Oganic
Syrbd @S hrbmand’ & @ refed QA arMuEMou% wBRREas atNSWonk@iKkavibiYa

con_;ug%t?ogm blcc\é@n sg{t]enll ast’u:i.ﬁc Co% l%%rc%{)ocgchp a%'rl z.g. SPeXyI{and ?e,tcrocyc ¢ ar)iél?

term
“heterogry!"4F d‘FFHP’F‘tm"@? dEprPisRehTfiES Bt teme&a@tdesoweocmlﬁ gr fPPa“l/F’ﬁg a
polycyBi (G Ajgd @it ieHarP hdjaednSatcd @Ehrtﬁyaanemra@d Trhaﬁinudﬁsoc}md* Refers to a

compo%x%rugu ﬁ Eo%lamg on‘él Eny rl'.qye( c%Vagqur F)peg SZI'LIC%.IQ g nge !§|a? [h?g( r%una E}X !

er O or nat
backbegg pfjthtiringgre allvhréonta@rnm Tie @m%@smmbwerlbwcheﬁom qh'r Fgs in

wmchﬂ@hygqmbdneco(numeat least brid @6m WHLIO GiShA! @onddiva ent  pairs of
ca}‘r on,at ons r s. The term "carbocyclic" refers to

EBRY SRR igoc L& ns one or more coval ently
c ITrbstetdi ‘iclegkd’t efers towmesocycline pélfvadiic tafice] thbtoentaink orlrdarpgn e
nydmgaaaﬁqbﬂp 8e Qiuralel Garkidi GosAMrfedddr bunig aﬁmedatcmuqlmepst.&ruae groups

t hus di stingui shes carbocyclic from heterocyclic rings

having fom3do {fhfing Moy &lustiafg eﬁaielms Wémélahmph@c'%@e the éagwsdw“es
atomwhich is different fromcarbon. A "cyano" group
refers to a -CN group. The term "cycl oal kyl" refers to
a nmonocyclic or polycychc radical that contains only



t0

>n 0 0,0,0,0 C,000, 0.0.0 a GI1JlII1J, and the
like. 5 The term"ester"” refers to a chemcal noiety
with fornmula -COOR, where Ris selected fromthe group
consi sting of alkyl, cycloal kyl, aryl, heteroaryl
(bonded through a ring carbon) and heteroalicyclic
(bonded through a ring carbon). Any am ne, hydroxy,

or carboxyl side chain on the conpounds descri bed
herein can be esterifiedjyThe procedures -and specific
groups to make such esters are known to those of skil
kWh the art and can readily be found in reference

ources such as Greenef\and Wits, R eCti ve GOBpRS~hN
ani ¢ $ynthesis, 3 10 u@ 2y & SO @'
k, :NY,| 1999, mhl ncor ponated her ei n \a

reference in |ts entirety. The term "hal 0" or,
alternatively, "hal ogen" neans quoro chloro bronD

or iodo. Preferred hgaglo groups_are uonQ,

br of. The 5 " ha kyl , al oa kenyl];
[:>"7r I ky and ' pal ko ncl ude aj/kyl ,

al kenyl , al kynyl and al koxy structuré hat ar

substituted with one or nore halo groups or with
conblnatlons thereof The terns "fluoroalk t" and

Iuoroal oxy" de ha kyl a aloa
ups, pectl h the on
he terrord "hete oaIkyI" etefoa

"het eroal kynyl " include optionally substltuted aIkyI
alkenyl and alkenyl radi cal s and whi ch have one or
skel e#3 at ong Ned from an at om ot her
carlp OXY§g 'gen sul fur,
hesphor u sQnbi natio Z0 43% ;pe terns
heteroaryl al ternatively, "hé? 68For nati c"

r erﬁeasr& ts@r zmeras ythe@fca u,plety R foinflG LAEHES wEMNRER 19 KelectB@iEdzh the group
con51snnl§ IO& cyAna%m_ C%l egéfo?] el r{go% eﬁ %%ghoag}?gcl:a&br gr?cl‘]ietg?a%ﬁ%&ﬁp (bc?hggl
through hetg@wbral WAnY ames} kydspxy; efcebcsyltsee #in e teprepmpogndg degeribed; berein can be
estenﬂém lﬁhprat:du}eeaakpeaﬁkegra& tb hﬂ(e skiedsBls ﬁ\'ls A r&&ho@a‘oftman fhk Bfhand can

eadllynba quméd 1.? ereu gor&rc%%ﬁc ]asu(.“énéeae anF ?Vlug ?%/?e v(e: 9@3%?(9 arn}/ gylg.hesoly E"d Ed,
John Véfﬁh éﬁwdﬁwwork NY.d 2RI swhrrb sumderpqrted bfreih bxmﬁernrge Fm‘ﬁ etijel's ;

N‘I‘thrN 'ﬁaN) \or Nte}rnatﬁely Mlo%\lmma./ns fluorb, chloxlo thbto-or 13@) PMenéc{ haley
g JINNJ NI CNL NNNNZzt/N S1S" and

ETOUPYHS, “WPk@m°Tﬂemﬁern1"heterocycle" refers to
hdheroa (el ¢ halpatke bt BalopdkyryE\aed ‘hdoagooli psludebtlaalnim gikynyl

and amesuﬁaméswaréudaawmto% m§REh ﬁo%bsecmofusam mer&fam terms
clic grou as from4

ﬂmf%ﬂ‘%in&nd ’ﬁmff’f%“rﬁﬁc de wélhﬁmd balpAco i %P%rﬁseecmf&w *tﬁa alo s
fluondehe ring of said group does not contain two adjacent O
O Ty ets mmlﬂmnmct@m&@t Ia,sa “Ek%trcﬁ V@Jcllu& SPARHR abgrméduﬂiﬁ

alken)gang > ?/lgaadﬁ %‘d 81%1"&?«3 one or morc skelc gam atoms Qect%X gom an atom otber than

carbon, 2.g., oxygen, nitrogen, sulfur, phosphorus or combinations thereof.

The terms “heteroaryl” or, aitematively, “heteroaromatic™ refers to an aryl group that includes one or
more ring heteroatoms selected from nitrogen, oxygen and sulfur. An N-containing “heteroaromatic” or
“heteroaryl” moiety refers to an aromatic group in which at least one of the skeletal atoms of the ring 15 a
nitrogen atom. The polycyclic beteroary! group may be fused or nop-fused. INlustrative examples of heteroaryl

groups wclude the following moieties:

NI " ° N
L§§//N o NN / ; / ) M/
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groups nust have at least 5 atons in their ring
system The heterocyclic groups include benzo-fused
ring systens. An exanple of a 4-nenbered heterocyclic
group is azetidinyl (derived from azetidine). An
exanpl e 10 of a 5-nenbered heterocyclic group is
thiazolyl. An exanple of a 6-nenbered heterocyclic
group is pyridyl, and an exanple of a |0-nenbered

het erocyclic group is quignolinyl. Exanples of
non-aromati c heterocyclic groups are pyrrolidinyl,
tetrahgdrofuranal dlbyd ofuranyh; tetrahgdrothle

etr opyr tg pyr
etr hyd ot hi gpyranyl, p|p ridi nDrp oI w ?
thv ol j nos I oxa pi.pe Nny4 thdl

oxet anyl , thletanyl honoplperldlnyl oxepanyl

thiepanyl oxa eplnyl dlazepl thlazeplnyl 15
1 2,3Ng-tetr N rroI|
rro inyl| in M| yI 4H¢)ran
d| o>¢\£¥\7 dj oonQnyI g d thlr@nyl
dithio anyl di ydropymhnyl rbydroth nyl , \v/
dlhydrofuranyl yrazolldlnyl |n1dazoI|nyI
SI m dazol i di nyl, azablcyclo[S 1. 0] hexanyl

azabi cyc o[4p1 0] hept anyl , 3H-i ndol yl and

Ex3npl es of aromatic heterocyclic groups
re pyrid dazolyl, pyrimdinyl, pyrazolyl,
triazolyl,

oyrailnyl tetrazolyl fury!, t hi enyl,
i soxazol yl , thlazo&vm ¢ldseazol yl, isothiazolyl,

@efeﬁrplhé{ 0cy8+l {P&) tb E%'mamg&lc 'axﬁl%‘é’t&bﬂ@chc%}u c'o ogyolne to fous

nzirm azo beuzof urany , cinnoli n ) azol
heteroatomsfach |sqleﬂeﬁ9<|>m Fﬁ@gﬁ%pﬁ:&rfnﬁgﬁ:h hetemyﬂlcc%ozlp PP); |fromt1 @d? iatﬁxw m 1ts nng

system, addS«oth (el rbyido thaprherink 6lff saly Eroupabhs hdl yclmam@o«caﬁja&nm) ¥lS,atoms. Non-

aromatic %ngﬂ!h lek)syLLc‘lud éilgug h%m{% ygggﬁlg}l Whei &%QYSX gyzbult ar?manc heterocyclic

enz O I'azo
groups s fia reyleAst rpjprms mqlmr Fescaiamhyhe heﬁraﬁmlecrsgﬂuwdvchw benzarfﬁed ring
systems. fAblExapyl¢ dfd umylnbered Th&och it eI getigihQ Uﬁﬁwcd 86m geddinde thn kraapn
ofa S-meNpercd ggteq?lfcl: c§ c | Stlse tgazogﬁ\{ﬂs’exa XOQ\ nlgmg (c:tgt%cﬁfslfc group is pyndyl

0Ssi b

and an cxgppéyw'ga tPéFW@'E# lqeqer@@«yplﬁ)gfopmlp @Wb @xw}ep of noqx-aryxpanc hetcrocyc]lc
groups ar§ Nnatdtnazptmmdrmanwmya.loﬁjﬁuyy Imnﬁt@m&&e@t teagia&sbyranﬁu rther,
dxhydropylrran dtetxae dg)glgolp%%(yb%lgw | Qg%ﬁ%? 0 tg.)omo%hopuo xani/)I pl;ﬁraZLil)X I or
azetidinyly oypterulz Bietamyl \ramagiperidinylgiexgnsiud, Bhieppuyk @tmep@l,akammwe@}zep%e
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from nitrogen, oxygen and sulfur. The radicals may be fused with an aryl or heteroaryl. lllustrative examples of

heterocycloalkyl groups include:
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The term "nenbered ring" can enbrace any cyclic

structure. The term "nenbered” is neant to denote the
nunber of skeletal atons that constitute the ring.

Thus, for exanple, cyclohexyl, pyridine, pyran and

t hi opyran are 6-nmenbered rings and cycl opentyl,
pyrrole, furan, and thiophene are 5-nenbered rings. 10

Ah "i socyanat 0" group refgrs to a -NCO group. An
isothiocyanato group refers to a -NCS group. A
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20 heteroalicyclic, hydroxy, alkoxy, aryl oxy,
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as a sodiumor a potassiumsalt, an alkaline earth
nmetal salt, such as a calciumor a magnesiumsalt, a
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a
f 6r mcbvfs afersacpqndgqnéwéascevemdrmmIhamareewvguvah%rom pre offen ageful

becam@ms&mmnmlt&aﬁ@y befeﬁfcm;l L@ﬁﬂm&nmmoxe phrént € THh& iy Gbr iR Ance, be
ate rel ease, formnmul

25 bloavm&ol n_py oqaﬁd n?uﬁ%?f' poparea lih% parent no Cpectj!qu Eay als&%a 81§m{ved solgbility in
pharmaseytigsr CI"@P%‘Q‘"H oeoiprasaicirugf AW?M without Jimitagiyn, b@ prodrug would be a
compoma Bitoaglayl) @ich Nadhidiver esran esheh@le ﬂ>r§dnlgt s&#a&mhm\mnmea cEbss a cell

membral}é WHET az?er solubﬁlg'r de anfcgan [(ol nﬁ)mlty}n thJ@ht en 1sgmeta*3@:8dﬁy hydrolyzed to the

granu a ee-na evi
carboxr!ma% thf %DI"‘PgmmB 19eca p@éﬁ tb@tcplh‘ghcre entptrsalpwltn § beyeficiab npfoelssixemple of
30 aprodff £iEIR SELBort fRHRE (FBIGRMiob i boned FHAA Bdid dréUP SihdiBiNe fofide is metabolized to
mwmﬁﬁmg¥l%ﬁ d in conventional manner using one or nore
SKe) glcally acceptabl e carriers conprising
i CPPROBIAS degarbied Aersin Fan bt d@ipistafed © A himege patipgt par &2, prrbRbeTE ey
compomﬁoui Rre tREirk Mﬁecﬁﬂmambf@dﬁc m@mmn bR Wndinh @R herdy| & Buididn
camcrg eor CXCI&ICDt@h a Ecgn%gu%%’l rI fgrfanula%/ é fagm%\sh.fat? rnrs‘r}'l at moorl]mc}s of the mstant
35 apphcaAmmaof:c folnd mﬁ@htbmmno%q S¢ignedand Ryertss,of Bvarrrmwe r’Qt!l edaﬁ'ﬁoo)

exeheRiBRbRinftRYioRe used as 15 sui tabl e and as

under st 00 int mag Rem ng

Phar mat-ath's reuss Ogan@ﬁfea&%n *J‘af\?éamv*m@luemﬁidtfﬁagwaffMOS“
wansdefigat. el inenafy] ophtbadmic rent@tkal adinsiserieciparented! delivery gtcojudipg inwenyssular,
subcuanml uﬂmgm@ lnlmﬁeelm% mgetmlnp &alen as%laﬂleearaﬁe& au;vla&nﬁwe

10 |J|onal he conpounds of Fornula (1) can be
m””mﬁﬁﬁ?n?@?ﬁ?éﬂ“@?@?%ﬁ?z Pfy, such as orally or

i ntravenously. The conpounds of Formula (1) can be
adm nistered topically to the eye and can be
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inserts, intraocul ar solutions, use of iontophoresis,
i ncorporation in surgical irrigating solutions, and
packs (by 25 way of exanple only, a saturated cotton
pl edget inserted in the fornix). Adm nistration of a
conposition to the eye generally results in direct
contact of the agents with the cones, through which
at |east a portion of the,adm nistered agents pass.
Oten, the conposition has an effective residence

t IAq?matellyr (gnlg g@/o u?um?i?‘cr tg‘e CQ% ou.%l u&aqocﬁ qgﬁ& thgn%ag&%crﬁ?a’nnew& gxample via

I cCa ours an
mJecnf%ihwmpfym%re@lv i@ ap efgﬁ‘b‘tf‘ﬁlt in pdeppt SR BN S Flenme PEIAGYT ti on
Funheﬁ'ﬁFEchnls Ezh)l’@nﬂlsﬁﬂﬁﬁpﬁigmda tﬂieteEﬂkﬂfﬂdlnﬂry(sﬂ's)cnﬁfaﬂ’hxample in a liposome coated

with ¢ éan sﬁésctﬁc ?Jt lyod 'M'xe so%e ﬁ b{ tgrgqud% an@ talLen gFS elgan@)?g Qhe o ghne Llh

are pr ese ensi

addmwﬁﬂd&amﬂybwﬁedtm'ée @mﬁﬁ DuPit felstie f°§‘“&d‘m B Fbg tf"é‘iﬂ e@n %ﬂnaed release
formuBth, Wk in @43 fdarh ofSed SpeRgih© Rlede foliuftiodpor ti on of the agent is

prcg(e]seor;ltmm r%cunll ut| on and a second portion of the agent

Bresen‘i | n partl culate form in suspenS| onin a

| |qu1mﬁeqtmt qopuResitipry cepprtingd rpyeRdid e ognuladl) mpyfigingnufactured in a manner

that memsrue Igosy xﬁ@ﬂé of doﬁlﬁllﬁdﬁiiemﬁmﬂ @issobv R, Fdhidkihgd fraged-Mak@y NBMigating,
ui d COI‘I‘EOSI tionis agueous.

em““%l“@@r“ﬁ?ﬂ?’ﬁ'f& °9tfap?"i‘13e°r %’g'p'c?%glﬁp% *¥ion can take the form of
arfhgnssutieshtompls gibns ma e rfgrogited sy banansizpoes ogre

physm‘&@icmy hQbptabi® %&%Q&hﬁaﬂg@&mﬁalsu&m 1B 84 SRRNGLRN. prwadsﬁpof@@n

resented. in the Tor
e e P O L e BT e o BrP T oy deagppipon
the rogtqf gdntiaggratiog viesen Fry obawrtifkaownftegimiqges Ao s, vl exnipgents fma P ubed as
sunab@drmamna&ma QR a@fe g1 tnReHNARS Pinhdcell §c1Bes, Zb%ve150 | of

i on. ‘Aqueous . conpositio
c o f ?ff“ﬂ f’lﬁt % bf)f%"fssreggé e ﬁgw ay?’rﬁ‘flléd"lgfﬂ?loggﬂ of {peal
delivegylotb ey @ Gddlﬁb.néll% the@oraﬂ@(m;lt of EQpla 81 dah be arroinigeredspitapradallyy such as orally
or muﬁp&ustly Qhe%o/ﬁl Pnaé, H‘h’mll’ g)/&n @Q%%Réld tJ;chQHyQ&'hl %e ?&Q:Hntbe Q)rﬂil%ed

t o about /volume of a conpound For mul a
into a (an):ty OWP@&FWSMQI& EP@%@‘C EWFS'! fehRe soIIPaQ,oé suspenswns gels or
omtmeyBh Thua [“sphib&inkc ydngu Creqphadatogipids, &N nargindEdad, iryocular injection,
subretmmmllﬁﬂhﬁal &Mcnoﬁge%gaqg?@nﬁism% &bcroﬁt?oq%ﬂnjezrg Aretrobulbar

orrru atlon 03|t|on or 1 ng rédi e IC& yrreans
injectifas, FHEFTHG! ‘ﬁ?—ff‘%‘ﬁs GERIBRPE 150 He P PO HEPUGHAmEET, Sor] eRop S iechoss o
implafty, eathalchiceyl@ionsy ophthedmif wmﬁsiomo;mrgalm_a eifn@edts, odlar igpladtdv@d ocular
msen_grﬁﬁla%gﬁir schx% tutla o?fomgﬁ I%S%SULPJO%IS txopﬁll sm ical Hg@ %?(gunous and packs (by

ransi ent e SucC nor 1r |ta|o
way of e PRl g Sa%ré*ﬁé@ftqu@hdgaw@er&émﬁhs ¥t h t opi cal

O phuntirasririof of a@6Hifosiiic td thkteleCganeaifly RGBT Sired ehtaCi@N b fg&ﬁﬂﬁitb the
comeMon%htvh\?ch G llY Lo@&ongﬂ%ehamgé a%éngnaSQ rOﬁ [ ceo%\p%[?]én l%as ?n effective

I on e|n ccep
fmdeafq u@wéhegwﬁ@ﬁlé £ é9rf f@sﬁ‘i haLFsS@aorwmaar fﬁ’%ﬁ@ apfut Higpts and most
typicdpdbyure resb@s2satgpendi ng agents. Useful 10 pol yners

l n}QLo &m‘é@@;ﬁ;énsﬁlght%llp&mpgﬂfm \?I) C%xlfllg{&trc eflf §+ ltl%I f%loﬁa iquid where

rs . OXypr op ose
the ag«?\’/ést "é"’rp“is"t‘fé%f" "e“‘ﬁ‘ﬁPWP&b%‘Eﬂ‘c%{@ WE?“<9§§°“I’H°H‘PP§(‘JP agRipigE A f 2
solu@on fugiesion g fiysiploinaadf the agels @fptebentiDRPOBIatd a0EESndy@iondf $1O agent is

preseff Ql%éuﬁfé ég] i Rx@&eﬁ%'n a6l Mau&cﬁi‘é‘&ﬁe@moﬁmﬂ?ﬂ? Q8RS h¥tSition may

C@ % ected for exan“?
welug 38 &M%&PP&*& *mpdieEs. te “%H%ROSI?C‘&MWP% Aegfively, the
comppmiog/mra)e,rheprorlmw(mhmehnet hacryl ate), pol yacryl arni de,

ds‘é:%?c’éQ‘?o@HémL can@g{nglqdé&ls ukigl{ ka'ééébgé}g&“l Hoflu %p&?o&%&éﬂ‘% ibe

um al gl nate an extran. ositions
Presefﬁﬁyn %1 fer 91 A Kigere Ay ERdIdeErasPBAF PpintisEed e alsaoam number of drops into the

eve Fo0dxikbiel gza (ﬁ@g&lﬂlﬁ{ufSS bl Qmamg@rham of N&drors Qlutdamdeﬂ Isyis@fl oahet
und of or mu "sol . ub I ng agent!”
R ARy IO AQGRIAE FRAP T DU TSP F RO B

a mcellar solution or a true solution of the agent.
Certain ophthatm cally acceptabl e nonionic
surfactants, for exanple polysorbate 90, can be useful
as solubilizing agents, as can ophthalmcally
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chloride. Such acids, bases and buffers are included
in an anount required to maintain pH of the
conmposition in 25 an ophthalmcally acceptabl e range.
Useful conpositions may al so include one or nore
ophthal m cally acceptable salts in an anpbunt required
to bring osnolality of the conposition into an

opht hahni cal |l y acceptabl e range. Such salts include

t hose havi ng sodi um potagsi um or ammoni um cations and
chloride, citrate, ascorbate, borate, phosphate,

0.1% tohwaaioaosamn&c typiedith aio@t 0.25:1b B h R LR nRE: (?Qicﬁlﬂ}lalt‘;dut 5900 0S4,
pot ass ium

aple salt de sodi um chl or i ,
welghuy "‘8? 3 §ampoyy o iff&f"ﬁan@t hi osul fate, sodium bisulfite and
afypicatly, aaneeys bdmppsisions@evs @phthgloack il acqsmhtfcpéﬂatld @mslaitg yOrathglgically
acceptablE¥GlitH Q?pc@ R fé}ﬁulmﬁ%orﬁﬂhﬁdﬂa lﬁﬂrﬁﬁhtltﬁﬁlcﬁﬁ'%% 808 no pcrsxstent

erv | ve |b|t m cr ob | VI
demmefISRET o) B Fed efe e o Ao HETF oL b R e S
treated. Sugskentxectypuch ermisgon dritattoh prarpingeg!' sens ticalbie c¢rmmal wath lopical nr&-thﬂlnuc
i KA, AR IB EEIY BT GATPOUDLLS: SHE e

benzal koni um chl oride, cetvltrimethylanmoni um bronm de
“ophthalii4lleaseep5r i di ni um chloride. 35 Still other useful
ClOBRIagiebus O3S ndi Y anl al36 LddEid oREmaE pdifRie aOdptldmb Bletra Ukeful

polymegﬁﬁl?&tvﬁ!g %luﬁ’lyé{f%;s "M(I.E P cgﬁlosme]g) nrg% p%kﬁa@dp}rl?&é i:elllLIBsg and

e noiiloni ¢ su
water-igs{ghle pgmesnHIsek gf@&ﬁﬂ%%ﬁ@whwwnwwe@ %f@\rq°a@§maﬁ am 2o
comprise @OphtRdthiealiPick Giable miroadhdNt pBityeielasttddstexarpd from

0.
carbox@?tﬂp«%gﬁger%&gﬁrﬁ?&\?&ac dI ﬁhgmé’}fgoiﬁxﬂ!c%%)ﬁ%ﬁ% ), p@@ac )l(a%dg,l
polycariophil, gsetipacidfvpny! agrglate susiﬂwper évqﬂmals&r@,@fmﬁlde@mos itions may
| Mt ILESRp oS AdLs my a¥0 el ﬂﬁﬂﬂﬂk&hcdl@méc‘iptib& saﬁﬂmn@ BgeGtk@AIdGrithe

solubility of a compound of Formula hé term “Splubilizmmg agen ncrall includes agents result in
B et sy Py B TR R B e AR G it PR S

formatiencodi4 raimﬂnréoletbm srual tfug tOémor@?the et EOTpsn osmlyybemiy greptable nonionic
surfactaﬁt@ fﬁ?@ﬁh Ik mormoaen mgekm;edubuamﬂgmd < Rhalmically acceptable

recl osa ternatively,
glymisr?ulywwlf &Sl ene lco @? n?la[igners can be used, in

\/\Wﬂeﬁehmemeonﬁ may a§° tnylpdemﬁ or fngre Pnhélhlm&élyacce;mbégéradamg\ﬁeents 1

bufferirlg R&ntS, GRRAS akil ORch amamocsah@ h&tt Mk, ﬁh@ﬁp&ﬁ bl thBOdHEb(c RS Bases
r C

such as Boaci{%xét:’%ox%dﬁ esodm qgn hysa'hate sadmxgz/@ raltedsoglgm Cl ati ﬁoémgn&ﬁita&nsco uuvgftate and
tris-hydepayme thifymin@nethpner il buffore sich 4y eitreiejdemtrose, Rdiumds @bangte §nd ainienium

cmondé §&ﬁ k8 Ibasu aHd aﬁtrb At i@k D8 80 ardoltPreliked @GS @i pit Bm&e&&%n in
di rect| Q/ to the cornea itself, with which the solid

a“Ph‘hoi’ll”[”?“H’faéC"P@ YéMW&rally in intimate contact. Solid
avseichmmsigens tuaise inflade onamp nem brhthi lowallynccehiable@ate injap arsagath

required @sﬁmg eﬂman@ RS Akikidh lﬁ@mmﬁmm a@&ptmlym@t Sumh:y m@m&
e bi odegr adabl e or

tose VRGBS SO SR B G2tot s IO o SR Pt Phesihas
bicarbohpge, fulfatartiogitfetel oribrsulfitg ereapeisuisidd saltsiiminde, sodi@n ghtosifie padsdiyn dhigride,

sodmmramémafal Wulfﬁ@aﬁ@a‘ﬁ%@ﬁ:h@klﬁatpu”ers such as Hank's
sol u

ut | 0
l1IF' ‘%?‘3“’?“% ?“éns‘hﬁs 5&k 1&’ °5°d1‘nmﬂ"’ 3@%{‘% 9‘5%%&%*’?"5%‘{3&“5 t°
inhibit rap!pbld prtivityt Suitabde prdsesvabiees inflede mt:remb@mplemmmtaects sucteas rseed aidn
thiomersdl @tafilDE IOkl oAdel dDRide; &d%mtéﬁﬁ%@ﬂﬁxﬁ:oﬁﬁcﬁnc@ CREEsBkdzY kRO oride,

he art ar al injections,
cetyltmnetﬁgmﬁ'??“g? %mm? ean?oTu BE’W%E §}J i ncl ude aqueous or
nBiiateracshs cospbsitiorsoms inclpdeefear aiyt yphthilinlealiyhseertadleogiacadtslty
enhanc&ﬂmtsaamﬁomfo&arp&posw S nraﬁlmts&factm;u%gdbmﬁmh&e Bl

the art ormul ati on
acid g"i‘%ﬂd“éﬁf’l "ﬁ%??‘”‘P‘F E‘fsrf’gg ﬁ?‘{ﬂ’%‘ﬁhﬂa‘%}é‘?ﬁ Pegrgatgcasional: &‘tﬁ‘r?ﬂ%‘ﬁ‘ﬁ'd‘@’“&"f
alkyletfes putalkpipiedy) etbare.g. ytoxyanl 10, odftoxenobddpl e only, positively,
ngﬁ%thl:r\ﬁ&lﬁy cogfpos(h% ﬁétuga9 kut:l}fdc %KL%E Q&Q anqmptg kﬁhQAcQ &em@! 1 StQ'JllltF
salt{eﬁgos hat | é [1ne mxed I d a?g
where ‘§%}‘§‘td ableapfiopjdag “F'H%fs‘éf “Gé%féf‘%léﬁnl’( ﬁSCEP‘C ac@ S°d1é‘P mgfpbisulfite.
Piraruu. Res. 13:907-913 (1996). An additional
formul ati on that can be used for the sane purpose with
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formul ati on conprising a conpound of Forrmula (I)

i ncludes corn oil and a non-ionic surfactant. See U. S
Patent No. 4,665,098. Still another formulation
conprising a conmpound of Forrmula (I) includes 25

| ysophosphati dyl chol i ne, nonogl yceride and a fatty
acid. See U S. Patent No. 4,874,795. Still another
fornmul ati on conprising a geonpound of Fornula (1)

i ncludes flour, a sweetener, and a hunectant. See

I ﬁh\%glﬂ @Jsbemlcor%ﬂgtlmlmcéﬂ ﬁeg&dg@d n MRIQOQQ%Qﬁg%MG COMIS

'l anot her formul ation corgrlsm a conpound
A"emf%‘i‘hﬁ‘f“apl(ﬂmfe PRI GRNRIngEs FA7 T ol I"’%‘h‘d%‘ﬁ"a%f‘iﬂff’ E‘ﬁ'tﬁel"n e,
preser@0W lraBetompokitiont - but yl al cohol and water. See U. S.

P%eedaﬂthah{%pfbhggﬁgﬂ rﬂzp P&Jmelth@ @:H‘x of sm amug'tbgtqg:%le %e%@tﬁgveen the

For ora mnis tration, conpounds Formula (1)
eye ang eyflidppinghs CORIPAY A 8pc gt fevaswee&ﬁ%bﬁlﬁaﬁgs t? thelagie| %j that bathes
the sur€:€ 50 Dbl EtEza, B cﬁ:lstrlplaaferaaﬁeewelf oath WhichaizGalpitagidl & gexanlly ie inSmad

comacF Ecﬁnd chqes su1tatz:lie tJonklanQa\am in {El?]&tglgglis& fashlqs 4% henerﬁéfco%%ogediggghy of

polymergast eﬂtﬂi§° bl‘rﬂemﬂwesof nqsibiodegradgiieagees, capsul es, |iquids,
9 @brsﬂmeaa& 1R SionsEdom¥duhds of Foimlal(l) By be TnMPAAH ﬁma%usamﬁhom e

ral ion.b be.tr
e B A B BBt ey B sl oabe iy Bv-erl
saline blffera iFprawosipyconr] adiningtragpre peosrampapprorsieft fodbedxmér |ty e me¢rmeafet! bre used in
the folRISHoR" Su@pﬂeﬁengfts awg@ne;%ﬁy EORPHOES Feleae, larbrﬁzgal h&e&w appropriate

tional rinding the resultin mxt
f°”““15$ Bi:‘B%‘FHé *‘S‘I‘?&"S M SR reaus écf’““ﬁ‘lsaf’ﬁ"tﬁ‘]"‘%y with &‘Tyf‘%lf’g‘%’di‘foﬁc’ﬁ&"‘““e buffers
or excpigttd. Blo¢hexdpiexis hre genergly knawh indiesitr ed, to obtain tablets or
drROQER GABiTion Rt BRLiS 1RXG h&hrgq@sto%m Lfimonl of PRLISH! RN by way

fillers such as sugars, 1nclu ose, sucroseh
of exapplf Pl BAsitivelyy negabv i ¥ aq"“a"af eheteed PB@@“\EW‘E{?&P‘&P?‘%%*P@G‘HH Yae
mixedflipifl ag@¥ gaERl Bems,MBch Z2haSd dascARd in\lh) €At esdll. aFHGHY, Rdsi IGBOBLIA16F6). An

addm&xgltfnﬁntnﬁn%{n t%enl’be &?A !@gdxcﬂame%wx?l % mﬂ&%g%u‘gc{? 1vin§ the structure of Formula

(0 mleyed P?ﬁ)@?ﬁ@'ﬁ%ﬁ/@%&sﬁy ;Eagggll?ogj Pusks & ethgxeldlp EqFbination with an alkoxylated caster
oil. Sé‘eaefgb QY P Pyibiiz &oh Mkn@kS€2002a1 830440 ©F, Slteﬁnldtﬁlhly aFermdibtiop mpfisig a
compcqu\y oé‘ E:oorlm{xlgg)nxs aa'l(e P\{g ngc%?ug tse\élop achgcna d1ipers {fln a(r:l Iscguggu Qla%i a s%@ﬁzmg
amoury piaforgignig WéaC@Fto@SQﬂplimk‘@vmc%@?@emw |lsetslec aget}i genyd. Yet another

formun@A#mmhm%ﬁm@@mmm@@afmde@ EoridilGhd Y @n-RGit Shredtand s&at$. Patent

.. Such sodi um al gi nat Dr e cores are
o+ 88 Qo S R PR e bR A T crEgPag i e b oo,
Iysoplpephatidyitholige aupnopiygraire o B agﬁssen'ay Paiow Nugiesdd,7 9h$tidlhanattay
formu%%n'c@rﬁ‘;ﬁllsxhé’a SRR JAF M @iRREES flot, Bk Cectener, andahumectaut See

LD G SRl AT SRS

Formga(é} irslwilss dilblydstoglpy@phiaadykipiliveesytganeil, tdayaRetio] andl witerr &g U.S. Patent
Apph@(&&thciténN@US@dog/ﬁﬁ@dés may be added to the tablets or
oatings for identificat] on or to aracterize
o PP Er et o e on GERH b ety s i s
comp@h@rwheiemapeem:hllyprcembieatmm expipieigdwed &nmpwin én teseed Swh egfrieys enable
the udﬂ]ﬁ&hd&qgscrﬁb@lﬁrefnhctbe@@ﬁﬁ“éd%&aﬁmdﬁow@&s 9@4 @hded, cagsﬁlemjulds g

syrup mr{, fl%%%lesgs%engmg ﬁxlfclll die%xk?%eoral éﬂlgcsgop b§ 6Paﬂfnt( (8;%(3 “efﬁ% Pharmaceutical
PTCPﬂﬁEF@hfof qrgl usg aq@éwbeﬂswtlammqg@nm PR satid exqipient oMith gmg or more of the
compm@rda@lﬂlbemeﬁml Sty gmcwg e YWhithhg fnixbubeSdnd SUGER I3 the kBG&E QS Branules,
e PSS AT 50 B0 My B Ry il a
particgltrafieds puzlegssugars, nciidifg lactrag sk w spantiticoragbiiol; esliglopEpamndsos such as:
for etr@ﬁ{e hﬁze sgkﬁ,mla\/&gchoﬁce M&%BQ@%@% ?ela%ﬂ Igﬁ:ﬁmggcalnthqﬁéhlglgellulose

such as fatty oil q ara
TUCTORY A E ﬁi}wﬂ@ﬁéyd@%@w@em! ﬁ”““&%l mdt“fﬂéﬁ"""?s‘{m&’éﬂcﬂ“@?r & oy supeRs:
polyvagdpledtidoAd (PVIF @ pevidose) broflGud ghbsphitea If desdiét] disuBdptabitig «@dnts SdaPbe added,
be in dosages suitable for such adm nistration. 15
For buccal or sublingual admnistration, the
conpositions may take the formof tablets, |ozenges,
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pharmaceutical agents. Still further, transdernal
delivery of the conpounds of Fornula (1) can be
acconpl i shed by means of iontophoretic patches and
the |ike. Transdermal patches can provide controlled
delivery of the conpounds. The rate of absorption can
be sl owed by using rate-controlling nenbranes or by
trappi ng the 25 conmpound within a polymer matrix or
gel. Conversely, absorption enhancers can be used to
I ncrease absorption. Foritlations suitable for
transdernmal adm nistration can be presented as
such asdhie sroysdiniesd pratcamellosegerthng patyvisEpyrblplorshighri @ algiowyadidere padt tgreof such
asmm@ﬂmiﬁked aqueous solutions dissolved and/ or

di spersed in 4 Jé adhesi ve. Tran mal
SRR EES i propie bR e e o P PRI sonie P ey poiges may
be uscdpmlqh @y Spsoraltchpntain gued aratlicnge, paheymylpymelideyeecarbopid pdi.ipaiprdilyicne

glycol, LrQBI RRN GRS 1a@@wsaaﬁmst msunmrgasc édﬁﬁ‘:ﬁ’s of Qﬁve&e CMeRds. Dyestuffs
dm ni stration ﬁ?s R@oun S haVI structure

or igTs TR PP 7 thy e Tegrmgprdde ﬂ“P‘b%{P&thEP@é‘tf@Hmand
combinr@tseniced chxypoligitdoss. Fr ance S. A., and the Ccuphorm

931 Jnaseuticggtcp .&gwcﬁﬁﬁyeat ama@ka}{cwdsv&@ﬁim ?fglg&%de'o@ srlqugwen

m ni str 1 0N, the co
as soft, geplpd caPSélesCrm%@rsflgﬁew PRSP Es &lmer?lﬁémfbeﬁl n B¢ @psh-ghcapsules can
containd@f bAISOhgr&iRh@ jh afkhi@Ere PitaklieOichfaf @91 biadetsldich ZEthriA LK orObri@nts

such as %%Qplnﬁg%%mm ste rtgacjx&tl no\ﬁlzﬁlg s%'%izﬁrs Sildi otﬁ%?;!suﬁespi[n Oa@t@e lc%%ﬂnds may be

dlssolvetdror wpeRdedip w&lﬁmﬂfiwﬁ@s faggy @blllw@a@ffw liqvishreiethrieaesglycols. In

addmmf; axbhaas Fy®X bade. QI {1 Ribns $d brabhigisthBorGR&iId bk B dbdags LRBE for

such 2d2fisB BI‘GSSUI‘I zed aerosol the dosage unit may be
CtEim‘ferm ned by providing a valve to deliver a netered
alfro buaea] or Gprgud! edmirsiratiop dirctcprd @ oy takethglorm gfedbla.ileredfaey or

gels forhSiSted iR c@ltnfiddN @St Or i nsufflator nmay be formul ated
cont ai ni ngo {g owder m x of the con};ound and a_suitable

gd &

pORRYET 954 ighiocpdminis Efipof cogipovges e vulg theFst e ORTPETIHIYY
employsgaypitiesi e Wverly el¢ vizes (fpatcheiy’a Beh transdatma lpelaher ingt be aged mrpmbtylc continuous

or mscdnmuagﬁaﬁgmn of%egompomas Ne Ysseheivasild 1951)ntrtﬁ’l€d £O0d QM Sruction
For nul atj ons T or |?rH ection be present ed

on.

and use; oﬁttaﬂﬂmnal&e,tgkgg@r tfl%q,ehsieryé»f lﬁlarmaclc cgﬁgﬁwms étgll L@sz} in the 21 See, e.g., U.S.
Pat. Nop[128,2 52 dinstepa e tngyt te @dustyucted fordvominuoaspldsatilg pogdenvaad deliery ol he
phmscqmqgen&' gnlsmn;@ryﬁraﬁléamaﬁggtb 5 e WindaSHERENSE [ A8 pe o e Rdmplished

solutions or enulsions In OIly or agqueous ve
by meangpfjioptephoreighttetierernd B kg Tameepalpatehst @o nipvids °8P§°%e&§?5'éﬁ?ﬂ?fﬁ‘§
compou.&ﬂsahichdtidf Bt orptivd £aa be @husm@nsmme @ edling melthtaedd 6 Litdpbifigthe

compoung HM lgm? r?atnc))cror &?F r&l’yaalb%o%qgg cg.l!xaﬁcc{s %}nlbg sc& t@ ?ncrlégg absorption.

Fommvvaeséwta% f°U‘54“é1°§“B‘raé““mﬁﬁﬁ’ﬁ?“t°F'8’ﬁ aqeﬁcvcd 2 erscmﬁclesh@d &= b Praphilic
emulsidACdribuRred, QRO BdlSionplssdded piepispedd As pSyrsp fifad pihtsavk eTrarsdeymal
patchcslnmﬁgecqqalc&%vé H@@ grﬂ 34&&1?& th§HnL@PLo% L RERIYL ok (50! vents or

es inc S such as sesane 0|I or
s?ﬁtﬂq‘?@ﬂ ﬁ°8°ﬁ"&‘€?°;ﬁc‘&%ﬁ tFpt @’§P%‘F§1 foroepiap, adggmsgmg, pf CBIFTlé’a‘Tdé bying the
structute b Rgtmuta€l) krel s Eyegdte dpplip0s omesd and\gpeted ks Ophy Reaitd 0A, and the
ocuphow%eamanfe,pﬁo{e@ﬁstm&na& P SRSt ances which i ncrease the

Vi scosi t e suspension, such as sodiu
cEr Wﬁ@? iy imhalagign, th owpounds of Fgmpuiz (D) arg F°“Efé‘k‘t“ry dlivered in the form
of an adri3blisprieprdsaatati sl TR MPESs RS 2618 omybuﬁkﬁﬁzmwﬁdfﬂ subthHle padpklRnt, e.g.,
dlchlorg'n}txfﬁg{jlnétﬁagx ﬁ’xcﬁgroﬂugxqﬁgﬁzﬁ o? {OSQE.%? catﬂnﬁ m%:gile%p !f'btl'lér EUYtablc
e corpounds to all ow préparati o
gas. (ol Gpsp of a@@ﬁerézﬁ«i Feeppab e dapss iyt max *efﬁstcrmme% \@rpr?aldans/ ewc tordgliyer 2
metere@4rtolidt ECApEhE ﬁﬂlcﬁﬂﬁgemye gb@eldnﬁ] fop@WE@f inhaQef bNids®flator may be formulated

contamﬁ]§ n%otwdg P &Qﬂc\% oun% mb &Q‘Qc p%w}{cr Da.ﬁ'sugn as et or E erile

ree wa use. npoun & may al so
’éhefcmmndawdne fqﬁm#aéo@tﬁapar@mbaé@inﬁm%bymww [ balyglinjection

or cont@uSinfliQC tualnulfa&amr i#j@G80Ahay bAREARS loSinit di)lsH@Qfaﬁ:h, .9 ih @8podEs or in
mult- dé%:ﬁ%g’éﬁlﬂ? gvrjtg é grcsrvgtﬂré ‘lchggotgxgclasg&oxgsg?a cvsgq%gfo%x? asls chnslons

gl ycerides. In addition to the formnul ati ons descrlbed
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I nj ectabl e depot forns nmay be nmade by form ng
m cr oencapsul ated nmatrices (al so known as
m croencapsul e matrices) of the conpound of Fornul a
(1) in biodegradabl e pol yners. Dependi ng upon the
ratio of drug to polynmer and the nature of the
particul ar pol yner enployed, the rate of drug rel ease
can be controlled. Depotyg njectable fornulations may
be al so prepared by entrapping the drug in |iposones
solutior® br cmjlgigrg ‘ﬂmdb §r| %Bc?us vﬁ%leg %d%%/ cogttsm ol %r)eaggﬂ:l s¥oh as suspending,
posterior juxtascleral depots may be used as a node of
S“““HH%#@“%??%EPBﬂ“for conpounds having the structure of
Fmﬁmademcéllf@:muléfhs & Qhreiegel adsrinitrdtibn idclale aaud @lutidnayf@te active
compo&@sqp\(rdre‘cl‘ @é:liub%fform.l H!ﬂ:’lt Da‘ﬁ; Qlﬁ}geggouggltlle %@J‘comﬂﬁltxwa_}y(be pr ared as

surroundi ng vertebrate eye. Since era
appropiials OHx/BIEEQY safpeqsnonsC 5‘1‘1‘“6%"%&“?11*? pOp&Rys o ¥ebilepinglyde &m gl%s whgﬂéesame
oil, or ShRAd fatfylaClieswhy] sGdh ab AyesldaRdr tf(ﬁflcetfdiesabr lipB o6t AC[uajilii fidfedtion
suspenﬁgonsrrrpm\ff%%dﬁtﬁ?n:]siabgslazg:gstrv?hécﬁf [ ?ar% € v1scos é’ &ﬁpgpeﬁs{%)ogny hZag ssogxPugus ed
carboxyngyxélrcelbfoset faebit@yopdetan. g@oyﬂy tbp BERTRSOR imp udiio @onfadny suitable stabilizers or
agents RREidcfeakk thQ bty hd\@mpRind € 86 wBofd¥e rdphrRoh bkhly Béntd@eda
i cannula with small dianmeter suitable for injection
SOMI%nto the scleral layer. Exanples for injectable
apldmiagvalyi terrctive ingrsdicar may i nevdonfam fog geprwtion withs: spifable vehicle, e.g.,
sterile ﬁ%@nmeda;ter%gﬁg@gy ons. A pharmaceuti cal carr ier for

t E%é?%@ﬂgpgﬁ 515 C?ﬁ%gfgn:g]ﬂﬁplf et gOYTEgSIE{gyf: Sl?cggl r) ﬁ,t]aégels rgctal foam, rectal

aerosolF) GYPPBItaErs o8 WiehtAT tramds, ¢.ga conringg canvestond) buppGitayshabes suplnds yaverbutter
or omeﬁ%ﬂerﬁl% aqueous phase The cosolvent system nmay be a
% et hanol , 10% pol yet hyl ene gl ycol 300, 10%
pBItoR i “&rf?:‘mblf’%?%“"ﬁtﬁd padEdr m&qup?}?ds(“PEéé 0179 fEgyicas a depot
preparddibd. SudhildnfacifiOforaglenadtsay $Oddutinis@rad by itplanta0 @S Gk wxemle Siycst@asly
or mtramus%tcdgiyyg %y é‘a‘i’rfu&&';&%écﬁonc QE[}QQM @‘gﬁiplg\@}le compo@tﬂgmay be formulated with

produces | ow’t oxl cit (;é upoh systemc
suitablepphRPcSt Pydtophighic meftrigle EpreyamPle prean EP%SﬁRS‘r“t P 35EPiable o or lon exchange
resins, em@hmm&olﬁyaéﬁmvemycxb@lcvﬂﬁ spacheyeslahledat abl y wi t hout

d E‘ihgb@ey de&g fom‘l-s%xa? Qelr_rﬁg% lﬁ é'&r%m?mro% %Lu?alteg antnces (als% F:not aé:

racteristics:
mcroeeqagse}f: pentes) cumronemrdef Femulp@ whacrdrmablerpawm@x )éﬂqspféeg VBT ratio

of drug nowme@n@ iné Mnfmmgbaafculﬁlﬂﬁlfmﬁ%ﬂrﬂﬂﬂy& Buite ohﬁlgua@d: cho b8 t&2BEHed.
n S Ze

Depot mjésfta Eg;"?:]rmlglaenr?ues miay ?ﬁo pﬂgﬁ&gg enﬁzggm%/ane i C? sﬁ)mes Oéﬁucroemulswns By
way ofma@@b nﬁapvsnh@ J'ptaffcyn’edesotsmy bwwlmdpeﬂay@mwrl e compounds
havmggl'le)éﬁﬁtlur,e oﬁFognu,la ® Oi-amld?asﬁ!s B wagehmrqtqaem@ash o@tng@)r or&:';bg 3dli8gen

nerworg sw.llrrm{%%n%fI vertcbraq eygng%{xce the sgﬁ'a is avascPlar it ca:n)ee u(%.g as a naftu:al storage

t er na rvery

depot fpyriybesp bysbEmatnalcsnaet @mdiyc@noveé orriseredhizen thwye bféie @rr;ailaegpelehd for
administtafQS OBESmPdHed €10 the SoleRNSyeRbtehe W lcdn bk B \Wd3m SX@IPIC:HplR4tion into the
sclera %glllljl%c}éc%;tyro Eg ér??n(l:lﬁ S‘,%tﬁ f/néaﬁt%;arrné% E tableq{)rﬁ]éég rucx)IR &p slrc re%lﬂayarggxamaes
for injg§[aRley2PRKERHOP s fES Selytions, Suaﬂle'tsﬁwgf?“‘?j%s&ﬁplewm t he cost of

0 rAQBdrRicedtion tatriet i1 the M @tbphbt @impoyinds biFemiR r(lma W Etdavefrﬁystelae
ompnqg%ﬁenzg{a?cgholtl 3 no ﬁaar su%ggan?a Pvﬁg' u{xs@%l@ ﬁ‘rs%]c%){ls elr%d aF:): oa ueou@?hase The
cosolv%wftaﬁl rﬁfyﬁ)@ GQ’{eeﬂi%ﬂgﬁéﬂFp‘él“ﬁg]@?ﬂ 300\)ar6|p@)lw§hylene glycol 40 castor oil
(PEG&J:SJmabxl')@.ﬁih 702 KRS ssldof M toSol RAR e AARBIVETy BRI hbtSIREp RS well,

and 1B§Epr%duces Jo tomcxﬂn uggngsys'é:eémc Sflgxf.ilkUaLn!me ganggll é%e Opr(ﬂ)o;uons o{ahcosolvent systern
may by Yeeqdicengidergbiitvathent dep@bﬂea@éoww ae@mmw nwctﬁwhcsaleméks
identithl ¥ b Qost:locnp% onélu(ng? Wﬁned%ﬁ%ﬁla rlﬁheﬂ@w tol}'@l@m@b@maﬁ@llfactants may

nat ur e j cal he therapeutic
be usef sﬂaéﬁﬁ“gaﬁaﬁ% ietop e i@fﬁé@l %%%38@ e Yo, Db
stabilization may be enployed. One fornulation for the
adm ni stration of conpounds having the structure of
Forrmula (1) has been used wth fenetinide in the
treatment of neurobl astoma, prostate and ovari an
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cont ai ni ng conpounds and ot her general stabilizing
agents. Exanples of such stabilizing agents, include,
but are not limted to: (a) about 0.5%to about 2%
w v glycerol, (b) about 0.1%to about 1% w v

met hi oni ne, (c) about 0.1%to about 2% w v

nonot hi ogl ycerol, (d) about 1 nMto about 10 niM EDTA,
(e) about 0.01 %to about 2% wJv ascorbic acid, (f)
0.003% to about 0.02% w' v jgol ysorbate 80, (g) 0.001%
to about 0.05% w'v. polysorbate 25 20, (‘h) arginine,
bioconfphtjblepEiipadrd dhy rdplaceelydiiiy@ne ghiddifeat, ﬁquv(nb(l)pyﬂt}lﬁ&r@ﬁ&d(ﬁtﬁdr Sugars or
polysalehdiaRERILHAMB Rl L@l Ggd Other heparinoids. - ()

ent cations such as nHQHGSI um and zinc; or n
céﬁﬁmﬁmv obes defirr sevrms forpdippigpic vha@m@avfp'dafﬁwdefﬂamﬁwﬂ%d
Liposo(nles) and/@G1sks vl kotbefl eBpl&aL defivewi vEiicldp bracadiere tibyid@alobly drgs.
Certam 01ga n?@&ollvglnse uch%?H nt tg)gplxygrgls dﬁncgp me 81&0 oygala!xllhf(u&g Qsmﬂtaé ch cgst %f
sreatcrl LPXFFALY. édidrp@allthmm@ njagbe dS‘UF‘?‘UF’i“B:a sua@@éf%cﬂsqsym %‘ch as
senupJnﬁJaSl@Mtﬁccs JNEJlill BydroBiesic bd’N‘nﬁrs c&itathing Batht SpeliRnigknt, OVabi&us Mor €

sustalnégrcy15ﬁlgaterlal ?qugen atatﬁlshc? an arc wnﬁa\ \Har OtLhom lesdcx)rll eeanrtt s than

oYY BRE eSSt
Susmmrmmamwwmmnmwgem@mkmw @rmpwm fEsgweeks up
to ovchll'()@daStse menmw chcﬂEﬁBzﬁm@Jnh thE'B aﬁ.tabxﬂt‘} o rred tﬂgapmmﬁbﬁﬂt

I nclu of ex only, humans,
add‘“‘il‘\i/gﬁ“ﬁﬁfff‘ef P{?Ff“rﬁii’ E’éyc’n(‘?é()//\Ee @ cat s, goats, sheep,
pidystormutati®, for the @migiswation abiomposnds Tiviog the s tlire b fremuiayi has been used

with feﬁf'&ﬂh‘d@ﬁd'm adﬁél@& Jbﬁ&tg}nar ﬁgsgreﬁnéogﬁbéhccg MR FnarQItcdtbp & vanti

Ound elrn m ni stere rel |evet0
Pola Gl GYHSFER GHREAT! o 6 5T LTSS tTBﬂ’réf’“B‘f'a“P‘h ghich compries s
organifhli §BABLrix thapidcliided I@saphosphaidSadsitie motb@iytegjde ahd ey 2, is dekbigned o

mpro&%ll&gﬁab!n'a&ﬂg i fhedu0, fBﬁﬁlfa&oQ,'TE O&A%ﬂa ﬁ%auﬁﬁo%%ak Bg?u

herei n can m ni st er actlc
lysophpsqatidylsasiing. m%lé%?m‘fépﬁ fa'y aqihds Pfoé?SFH to flf"é’a‘tvfdﬁ greraved R@@aabt“& of
compdi@f Biving e Shudniest Fpnol (1yfofsd dedmeanét/oftithatnliehd Pt diases and
condm%ﬁs Q&JEEPW ot Nilitdh R an%@&i'}r Ideg g&’o'nl a%é‘ﬁys&?at}ﬁles the

lons are a I ent already
S lfﬂlﬁ)éthq fagnuiiashdesrniag henﬂs@aéeneﬁtcftemepwléwtwetambg’ew @gentstlpl
contaif@i}y c&ﬂ&lﬂ!ﬂﬁ and bithérigCale@Itabilizng G pbnt: ERAmpRE of s @B SEbiIRAE tgeacl; Imylude but are

not hngtr({ teSt ) anu?O %D{Tp Ita [EEAa \?/;' élt c{e]n%l éi"szmﬁl b ?E?o a%but g’/n wglrﬁxe dmmc F]caabout

0.1% te ﬁvovtﬁé “é‘em@tathpglycanld(db@w §EMd6 abpiy &0 m}duE@é&d@ abe %W@erbour 2%
wiv 2s@dibiCid b b gmo to Mo \loPLl s/vtph%@wso (tgy“rﬁ)opaatd Bt 0.6 /h@’alpt)lpsorbate
statu na. r nse _.to e
20, e T e ROl o] Diiodbiet S e Riap b epoic.
{m) diyajgat caffois spchaf maghpsium pad zfngor (o) rembiwptighe thereefi ne such
t henpgreld tdnpalnlyor BSOS ) it bé‘ﬂ?&kﬂ@& A3 sahyw{updahbs&uucany compahb]c

counte{mxp e#l %%Erlaéally conej:éﬁbygsalls ﬂa%begs efdiev% fatﬁla%’trfl 185n Eg)lh;lb%&utﬁotdwéted to
hydroghiyrig. aqlfmcmgcfm@n% BrgeUrs ﬂd@% pif. it tehto &% morgolble in aqueous or
other @dmcr;meem ehre m&oaesm&mgefm acﬁitbs&eqqsrhbl e to or otherw se

ﬂ?‘b'p‘ﬁ’y rnareml’i:ra«tansyﬂ Eppgy ipojdinghpmanst Maypmagi drstade; by yaytofixample

only, Hfghs, nBﬁ]ﬁxrt@ﬂ}Q&iaﬁﬁc@HQlUg}tcSts @ba%pshsém@admo&cmerabmt ient's
st te Qf hea th vvel

oot EerTa et ik Reen B e et e Sppetpd ing g
whichgfitrelferritpeme S’WWHB‘P'@ISWF%WP}M ofthedifesse tchrdisiomerisertes beng
meated. OUt i N€ experinmentation (e.g., a dose escal ation

clinical tria enh

s s iaing T PO @ ot MR b ATRHEY: By Peptsrc
and/ordhgrapduiicarzatmentsgl @kd termireafidfgbic tised (F kefes (o eithar m@)gﬂa‘cdc dnd/or therapeutic
treamﬁd?sh Ma'agml J}Ehc@tfoﬁseﬂil cog'{:osl:nt)ltg %@Q&Mét&ed%}?ﬂlh et ah‘czﬁ? st %rom a

‘enh anci ng refers Ity to increase or
diseast, F‘B‘F‘B?‘i‘g" ‘%’i’df'n e ?“H""ﬂi é‘tf@ﬁ’FES}" B‘f° °6Ii‘}|1°é‘l‘ PRy 18 BEFrBEms offhe
ot her therapeutic agents on a system An
"enhanci ng-effective anmount,"” .as used herein, refers
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20 synptons of the patient's disease or condition. In

the case wherein the patient's status does inprove,

upon the doctor's discretion the adm nistration of

t he conpounds may be gi ven conti nuously;

alternatively, the dose of drug being adm nistered nmay

be tenporarily reduced or tenporarily suspended for a

certain length of time (ise., a "drug holiday"). The

| ength of the drug holiday can vary between 2 days
disease, dismlde} oryenditiou. jAmotntsaievtivelioy thisaye voif depond prsheseanty yod courgd afthe
disease, glscg@:yocr conﬂmgt@bﬂ@mouztﬁeréy %)S%ent@he@ﬁ%ﬁms Zld cbaoise to]t& JRY nd thk2

Judgmetw &fi)/lg tre q) évg QﬁSlXeéeg)\lwgl?M%g%he dlg@ gf thefé%) ete%rbrb sucQ

therapeutice}ip ¢ e Oangbantshy rR8B extmymentaBO (kg a fose eswﬁoniaysﬂ @50
q@?éphyl%ﬁapﬁl@?ﬂoquﬁposmgﬁ cmﬁﬁg the g:mﬂ%!is%@sc%ﬁ hehGh £ aqurhgtercd

a% from 3 i n¢l udi ng by way 0 of
to a pauér& le &,ﬂr anh%% at rfs %a p 15635 g/dlsorder ortondition. Such an amount is

defined &(b% Bodph koS 115 ¥oc b8 Yy 645¢.1 In, G586, ThOBlEchd dthdpi8 Oddepend on the
patient s%ét%’optga{(ﬁ]%%ht, 9\@ g“e l:ldgoft/ S c%ggedlm%m% opctxe a‘i’th& one to determine

condi t1 ons as occurred a mai nt enance dose
such Prquy'aé%ﬁwyrfffg"f‘é’r"é‘a“fsfby SRR R EEERFIYn (e 8 loerferalitop ylnice el
dos age amanteh &r “Edh@Qid € Yns @finceealdbiprdddng &ithér@ipotefdy obxddtakion a
desired Fiﬁnt l? rg\#&g%én?aﬁanng eH%S%f B}anpegrrc aéeglth Qhé§ %Raqgné ‘e?ers% the
ability 1@ gypTeRse Ir erﬂlovgselth@wpfﬁ@u or dpation.dhstegectof atber ﬁ’em@rasems PR

An’ enliaﬂ:‘i.n@feﬂadﬁ\tc eﬂsuni; T28@td R, réffts B of G Ecﬁﬁdﬁ?e Ratiatee e Offec N Ynother
therape%nﬁ a%ent in j c{ésuec? sten¥ qpne u.Sfd ina %agﬁl? amoull;]ts efP ctive foglllm?s/ use mah%epend on the

res ond
severityagooviek ohge digese dfsgéqr eFreguditiany erhwcasth«tr% rappticnts maalr status and
reSpons@@rfﬂaQﬂgkdand thi REARR o @ Ehhen ?d}:lﬁﬂnd i L S severit y,5 L he

e su 0
58 St Mt B it S i ot P e i ¥ Pt

adminiggtor pifieryerchoinds mayrpaadmanpstetedrpvpicplly, thadnies, ferrmp exteoded paionef titne
mcludutgf&@ou@mltmecwa% ofthd PRAERNE Ger & Whd1104i & JABralidd €on& & SBlimit the

S% cp specific agent bei ng
Sympm%?ﬁ"ﬁ%‘frgls@&a PHEYPY it e of adninistration, the

Clorid icts¢ @rrelnalierpgpientls etathsaidss ippnale, upre ths d@}oée@iscwriontwgﬂnnbmah@ of

the corrIpSu%@tn% be én@n &%Hﬁ&@!« ’altaﬁm“l%e doseqpﬁﬁ%eﬁmm%ﬁgd tngrbe

uman treatnment wll typical be in the

tcmpore&ly refiuefﬂ onatmraﬂlé S%chﬂfgvx ccx&méTnétP aﬁ[ﬂ:rv |e a' ghe} a)hb Tb%)anth of

the drugliaiday TangarglesiceeIiaghost! yemyincdboiny @ag ditekyploenlp Reiseritded, 4 days,
5 days, 3 gk, BQL,@ 19933,? lpaaysaﬁs dws\@'oqgg z@' §se§s B4, 53%@76 st %oeoqys 120

si nul t aneousl or over a

, dars IsproisP Atk éooudﬁ‘tséPQ/‘&VSszsof’ﬂf wﬁ;ﬁaﬁ%%swﬂs "'“”H‘?% éaés 15 dose

reductifnQiLbing @ mmxaywbbecﬁmaes%wm, deyding bywayer dxahgle dnlyS0°%a,N168.S20%,
259, 3b° 3@%0@%593&%%089 65‘% F](ﬁ/d%"/nhoaﬂ g{% 26/0, 08ASha QB Of

he” conpoun eSCYI ereln p armaceuti cal | Yy
aQECé W&Bff@ﬂ'soéwf Pan@wéqdmma RRS@EFUTTSgy aTBHRFERNCS oS eI AL SR 1y
necessay0 Rildbeq@&itlyotie dukdpdlor Eia Geduaty df hdidiggaeroh, io€botthcag Bperbduced By a fivgtyion of
the syrx%fom? )foaaqRJelgt Mb){he Mrovgtﬂ‘ﬁseagi dlgdgc)%r m§ k:(gl@ﬁ&fl.‘]f r@tglLe‘ccl P}nents cg.n, however,

exper| enced pati ent upon recelving one o
require SRR BRI P’é‘? lﬁ“gl & PR PR T CHERPY TS nay be
apipraopm @t eivinagadivk will Séresposine @cktah aranfiwailviatdeyeydiggedntiactors
such as'tlQ parﬁ&ﬁpéo%ctubc@ GISéMetC(anﬁ‘anednd ﬂ'sévl:rﬁ;' tht Ql@r[u@‘% %Jtv@epgh@‘mtsubjcct or

exanpl e only, the therap

ost méffef' %fdrfw"é% By §wafve%1§55 bb‘f’““Pﬂ’é“"EB‘H‘iﬁS tﬁ‘ﬁd’é‘“”a’é@&‘ﬂ ip &gyart according
to the ﬁmemﬂw tircirasyands@suenindinpoiedashinchiding, k. Sliet‘sﬁﬁciﬁﬁ)igezﬁfaelﬁg’hdmxmstered, the

o of o B, ke sonind - o o RO il oI, BB e
doses exigYeR &F duls Bomp BUMER WallfEelly be iahe Fecnf 8 PRI000 mps dayerafaredly |-
1500 nR @@ @byl Theld@iréd¥se@ay dobVhiedd$ bepdseaR€BE Jingldose obYs dIVGYd dafes
exanpl e only, the benefit of experienced by a patient
may be increased by adm ni stering one of the conpounds
descri bed herein with another therapeutic agent
(which also includes a therapeutic reginen) that also
has therapeutic benefit. By way of exanple only, in a
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20 OX|dants m nerals, anti-inflanmtory agents,
antl-anglogenic agents, matrix netall oproteinase
i nhibitors, and carotenoids. In several instances,
sui tabl e conbi nation agents may fall within nmultiple
categories (by way of exanple only, lutein is an
anti -oxi dant and a carotenoid). Further, the conpounds
of Formula (1) may al so be adm nistered with
addi ti onal agents that mayiprovi de benefit to the
patient, including by way of exanple only cyclosporin
adminigteredBnulaneayshul{of pore shartperied oftmsLm diePRTPATDInIG e for Ppmpiggs two,
mmegﬁspm@amu&ﬁgphmmponblnatlon wi th procedures that may
pgri_ Hltmsggg% Ft Img{r1 l%l appor{gnichy to ac[n%?sst'er at‘feasq ‘f?n'?:%f t!h% cngrlg%uH s%escnbed l%erem
(ora pmac@ﬂmwe@ule slh e@ph@%de suos&ve( er sslbﬂtqk m@mbuasonweth’em&rréherapeum
agent. @51 fwﬁyed'f @ﬂﬁibl@l)nl)f itlodel o M):ffecg b@cﬂé&@d ®fa phetiM ugcnltr@bll/xﬁg one of the
ature, tel escopes, |aser coag ulation o
°°“‘P°H‘F‘ﬁé.% SEH, 'S ’ﬁfr‘f’E‘"}aﬁ“’c‘,’r‘B?t“u”ﬁﬁ'i"‘éPﬁ'%’ﬁa ‘?‘ﬁ é‘#‘%‘iﬁf‘ e m&%’%’“%ﬁ” agentin
combimgtiniwitshe ditialttierapautic dgene rOrHyanelfexamble prd, ibt theragtente nffestivgpesspf one

of the m&a&k@@es%&ﬁﬁﬁ[ﬂ%y B L Shafa b S 0m eSS dUR R 288 vantDEL by fsclDihe
Qoht hal nal 119: 1 2001%)?yﬂslprarrow et

36
gy o T g g B e g o 5y B B ag e
overaliSkerabautid e nefint Ih.e patierl & athgnced) adr, Wyoua) of clompla oy the henefit of experienced
bya pﬁQMmecQﬂ%M&EM ter%%ﬁ? I)f tﬁeQ Qr{gp&%gcd ht}a}{ Lvﬂ)@angtn:@ therapeutic

structure o or nu i ncl eVI amn C, tamn
agent (iyhighslsg Helydephiderapatiic SEIMEY thatalse hag herprednc bengfitn Ex/w of gspmple only, in
a treanflenhfys CHiaOM ) dedentraBonGnvblRing aimshwomfp&rdf dé erpdin@ydnbedhesem,

mcrcaﬁytgy\%lgg? Ibc-oEanR:%l' r)amlt J)Hatlsg gngw f El‘qu:h §%§§ gngé%)@c aue%g%r therapies

for mapyjlar grggnergtiogsdp imae%se ressdlqsh@f ﬂxs%&m LEprontonditan Heipediegedntheoverall
bencﬁ&k;&ﬂenbﬂeﬁthShﬁMmi)ka@Q/rbeﬁddtnvmﬂlb B tsrapdutidagdiiB Gtthddatient may
cxcn en%{gg*%m1tand dystrophies. See, e.g., Arch.
P Jhi*E 119: 1417-36 (2001). Exanples of suitable
mSﬁ@tﬁalngn riting crasmlcep! pessiblesombingtip thestpist nglide o3 oat ket ez
compduﬁlaﬁ tomamn GANREH Bdde A ifigeeks hamﬁtr{cgm\tewrceargaﬁ pilosphéTgdR adtil)
e copper-contal ni.n rnineral s

oxldanésxcruaeéa sc Bv g}mg?ry %%%réwn ég%cm:rg/c) agcn?] ix éxgﬁﬁczﬂomuwé llB.lbltOrS and
caroteppids clp seveal instamsks, @ablejcerabingtion elzntf ipay fwihythm@fulnplc caggpiee(by way of
e'-:amerblﬂy DiiteisP48 &b ﬁ@bﬁabtum&%mxdm | Ghef; @@&%M% of Bosmuld Jmemy SIS be

e ool SRS SR, T3 o

cyclospimgdner at i ons and dystrophies. See, e.g., Shaban &
Ri h‘?ﬁﬁ:ﬁ&m thB&oQbounQB?lfoﬂnula %gy ah3 be dhed if 209‘@%200:1 §Wﬁ&mc§{hat may

provi 4T s UG et ‘E%é?‘@ A HBA NI SR PRALE ot o
extraciyporqg rbadpheiens (elorkpowrass membrant differautial ilradh), baee cfompatsblel miniature
telcsccla@svlhs@@hst&%agﬁlsﬁou etaxus@n, o mﬁggmlaaon(dc)ap,; ncl ude

0 i n.an hos cerot.
L 4 P SRR e TRy o el S e Ay
dystroifies Geqoe- o\ elieCfhemiapi. L 19 b 7- He(R108nSrgrrowner ok Jniad (Tier., 278:18207-13

(20031 @QRDRY a&mm&e%@y&hmﬂve esd iﬁﬁaﬁﬁbddﬁo% cith 1 160 Bmlcmpwﬁn
str.uct ur e

0
ity BB R PR Kb € S Sl B P B coseme
Q, 4-bydrx-2 2186 tmmqqlty@waxmfe Nc:ﬁylpdiﬁek@mp et lewrdlonteindorisdlnygroxyaipene,
resvrlU0L SRR PREEI6ECAN BLGROKHS: ar &

ura occur ¢ el | wtor d pigments of the
e O T R CARC IR TR IO R A PR YL S
dystroplliegy.cbes, e. gxactleﬁmi:a:plrrrahdm: &N 1-34 (P00 Eraniples of suratle miserdd thatl@uld be
used u@&ﬁn bin H]%Jx Lntﬂ a?‘]lg %&B@ﬂa QJsguﬁnJ &F%ul? {I Fud® Ioner containing

es In nor e 600 natura occu
minergisatigh 38 ABFHEIR éRyévabféé’ﬁmP a@w A T e
of =~ahhylel srdy);andeRSUr{-cAtBIngtvesduénd t hei r oxygenat ed,
al cohol i c derivatives (xanthophylls). They i ncI ude
actm oeryt hrol, astaxanthin, cant haxant hi n, capsant hi n,
capsorubin, 3-8'-apo-carotenal (apo-carotenal), j3-12'-
apo-carotenal, a-carotene, Q --carotene, "carotene" (a
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20 blue light. Studies with quails establish that
groups raised on carotenoi d-deficient diets had
retinas with | ow concentrations of zeaxanthin and
suffered severe |ight damage, as evidenced by a very
hi gh nunber of apoptotic photoreceptor cells, while
the group with high zeaxanthin concentrati ons had

m ni mal damage, Exanpl es of suitable carotenoids for
in conmbination with at | egst one conpound having the
structure of Formula (1) include lutein and

ZfR e Gttca'hnl neﬁ%e%h&ge@%oﬁﬁ1 l@thBJ e b@ﬁ iR 'Bsn'cﬁ ﬁﬂns with
car ot enoi I

e n| i u clude
T B e LA R I e o 5@%5% R SHES,
al., Exp| oy 45575659 -10&pd)g Exvoulss o nd@!eh@awgmumed phegholipidetiat epgld be used
in combfm%m %h & EL‘%REDL cansg,oaﬁa mme fhe ﬁm&ur@&tbmlahﬁﬁcnsd%mm bxﬁ

t hase. E%oun @ i.ncl ude, ?nF
Ph°sphaﬁ‘d%sl>@ffﬁ‘| Hfémw%ﬁfaavdéq Pﬁ“ PRosph P*Rﬁwd%e&}”"lf baﬂfﬁ ¥ p3igghs
with maci@ Idtgdnetagont dne dystrophit s vas@dseion @mbinduprt wihSyh@bes baaingahogscture of
Formu{ @: 9-,» nitrosated L-ar gi ni ne, nitrosylated L-arginine,

ni't rosat ed. N- hy droxg igﬁlg"g nitrosyl at ed
NP 3 PRI Cig iRy ha Reen R B mHIERSRG a‘ipé‘f"?ﬂ’?ﬁ"é“"aﬁ"c?ess“y
in photdaéctitad Sejib. la@ttndids e nAMBA I oty yelloBo jod PErbEns OF the terpenoid group that

can be B&Jd" ?és rllgn CTa@tE}g/n ol CCP.D.? zﬁlinms ngéh QsarJquy an@&lgl?ﬂﬁ %Q’Ltgnoﬁ?‘clré aslarge

eXx a
slass ofepplep i Frebich mpre B %ﬂamrsugp%‘érmsﬁmf%léﬁﬂrfd@%ﬂ lieefinﬁs? CepRgids
include@ldrdcR Bt (cﬁﬁﬁle@ﬁndﬁﬂaﬁ S@geﬁimdﬂzﬂ):oﬂ)ﬁd: @ivatives) b&htbhobl@l']ﬁ Taéy idchige

acﬂmoe%?li?/l astaxarﬂﬁug éan axantﬂ.u? sa’nt.hm,c ssgjnﬁbox LF]oa-‘cra enal Qﬂ%ca{o%natl)éﬁ 12'-

or OngRexanoi ¢ acl
apo-carpigfja mw% Boriodes, "cygiene Hagtweof e e¢dcﬁ1:erstcn%)dé%@§nqq & -
cyrptox@iitiad] ikelaNy ddpen&; @ofeinbist; Wakabkhin bﬁcﬁe&@r@ﬁmydro@ln 6 carboxyl-containing
membegl;]nerecﬂ'l Pg%ty gfafbe chrotcnoﬁa%:{:uﬁ SnlanS'rlgn ysa(':gﬁaad ﬁans 1s%§e€ﬁ mgsgﬁl%l?]%itng%lc
compotalés amfteme'@lyomr@euuewrea closely rel ated derivative 35

t RetRas we Féaﬁanascn@tyaécum&éa En@mly %%Zarézn% d.szgxxumza lutein. These

ro et a
ovo casp GO GHN S 19 o Emar g 1 st GL5oAE N PP RN
blue lighiy Etetiss vath dyiathy estghlis it izpbgrepsyrised piccamienaiidetivichtdiay g4 retims with low
conccnmgﬂs'bf 22kantifn arn@Lu%E@s@énlh&t dJP:nge Q@@&nQ@WSMﬁ ﬁglber of apopftorlc

ween statin use and de|l ayed onset oOr devel opnment
Pt 0 s B e 3Pain NECHeHEn b T S, Faols o
suitableJagugtenréds fooin c@iiativa Wit degey one 8apdb2 avBpth¢ 2QOBY of Fotrak (Lhigclude

lutein a%@ﬂaxtuhl'r@ ame‘ﬁ\ﬂ. Qﬁomrastebtmsn@a éamf’echeat ient suffering
from almc condition (such as the macul ar

an o
ST R S o 6 CBpRGE gl CReseEp g G evio
endogeglyns ¢nd@iphiing gefivadindaning 6o rifEBREED @Glo oriare aubpaics @t nithinoxde kynthase.

suchc&&meﬁg&ﬁ of epFB-Fle orkl-uﬂde)L _otablr A@%‘ﬁdﬁkﬁa? gmaL lﬂgﬁdmgtheu

exa , rosu
mtmsa&s%( 1o v%gstﬂa‘eq %‘}"‘10516 ke aegf%*fq Lyergigigey m%%%ﬁﬁw%eaﬁhﬁm -L-
argininy,@luogta@d N-lﬁydm‘{f/ Lt atrbsaed Crpagiiheind ligdéAfEdattonearginine),

precurgéloyﬁélﬁﬁe and/ur pltylleJmfﬂsat%tﬁb@’sal@th%o\f%?]uﬁ{# Ror exam le, citrulline,

atorvastatin cal cyumy( calcium salt
ornithiggs ShFIy L ROV RIP e HITPTE PR} 7 Sh 06 A ripe agdsgpfiiitgpy pidbe enzyme
arginasg fetgi, Mbpdrdxainreginge yod A (5e-mbigo-abcrdnobahinaducidhad Gosupoeresde nipfc oxide

synthade QY e8t aéehésw%%dﬁﬁm}@ﬁe@cuﬂjﬂ Gﬂséclgﬁl’ an@}!hend’l‘ﬁ}ﬁal@itl EDRAIRNRcular

rcla&mﬁg&gré?c }[‘ tlb{] BX réllg o h HE%eaélE }d?%ﬂe?lt ﬁmmﬁgf;‘%g}) %og’g}frclated denvative
thereofrmm@ekruka@m e, smsammk am), IgnamdofpRriralaidcad 5. USA, 84:9265-9269
(19g7)). 1 POXygenase i nhi bitors; non-steroidal

antiinflanmmatory drugs . (NSAI Ds) (such as ibuprofen

an R P G%IPH)WEBPE@&??%@%W%?E%@PH@%'H@ In addition,  relationship
has bed@ YenhoRMXty IR A& 2t W3¢ ddH Hediy &l ofdet 0B develdpmat of maail @ neid- 2.

WcGwﬁ{]bBIbbrtztgr gouﬁHFogoﬁz?mNQB%;pozfﬁ f2)! ZMZO(% Lﬁ&ngme béneﬁt toa

osuva%t atin
Pa““”‘;ﬁ‘i‘ffcwﬁtnaf PPH““‘%"IC RRPLE P puptpes %P@F\S‘h&%ﬁ??’ﬁ" nse@ﬂrquaglfe&tapdrfhe
nmevastatin, velostatin, fluvastatin, conpactin,
| ovastatin, dalvast ati n, fl ui ndost ati n, at orvast atin,
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endopepti dases. A nunber of netall oproteinase
inhibitors are known (see for exanple the review of
JOv1P 20 inhibitors by Wittaker M et al, Chem cal
Revi ews 99(9):2735-2776 (1999)). Representative
exanples of MM Inhibitors include Tissue Inhibitors
of Metall oproteinases (TtMPs) (e.g., TIMP-1, TIM-2,
TEMP-3, or TL'vfP- 4), as-macroglobulin, tetracyclines
(e.g., tetracycline, rni nﬁ]ﬁycl i ne, and doxycycl i ne),
hydroxamates (e.g., BATI MASTAT, MARI M : STAT and

T
retinal M@E})wshfnealaﬁlgé{e %5; ﬁ ccgen%mgﬁofx |w§r$l -Eégou.ﬁ% §Q-%l'nu1?a O(I) Sunlabl statins include,

by way 9@1‘1‘%{5@&‘3’ W“—T‘%g’%ﬁi“%ﬁ S‘@U&‘Hﬁ“ﬁﬁ"“ﬁ’é‘h E&WB‘&UF‘FW velostatin,
fluvasphif) sqaipasis MHvaatie Salvagaidl, Rhddaydy Mocasmtn] abrnagdd Salcilox@iiiph & the

hem,cojﬁ VR o %Wa@n&)"{nﬁdﬁ:{l@ot ﬁ? be used in conbination with

mpoun I ncl ude, % Eal of exanpl e
orﬁuyableaﬁym%m% 2¢Pls MRS FeEPoridne TI5Pwie &) mapthe used iscligk. by

way oammpaertglyagmm aﬁd (ﬂlﬁer anaylateMEGEol)dlrnammha,aheadhsmnebﬂlelnonshﬁMast

monte‘(iiﬁas é rat}fukfs?m ome a It anfd%{)oxggg)tha!scel&lbltg% non- ﬁterolll? Lmﬁarrimgtbll'y élrugs

eratrons a n SUul _
(NSARRAL (g om0 tpropin e olsEERoPtg90s hiakorggsabeeibibiors e GOX-

1 andﬁo{bd}@?fﬂlhlﬂﬂits ls@maswaprbxearh dr EAStex BN QR OBP MY e:RAME B, TobiRastatin,
ructure o

P TG R Ty T BT R M Ao iy
dabvadifin 00iof A Hor VEER, sRegydiatabmApiicurehy emistuab altpFenasiti), ud

@g&@gﬁgtangdl,‘ggg@m&@@,@gwtave acetate for depot
suspenpsi on; nc. !ﬁ Combr et ast atin_ A4 Prodru

( C%ﬁqgje matnw&taaérﬁt?imses Im@:klforstmaef i qc é(iﬁuiugetrgiﬁ%combma ion with
COIHpWU&@ﬁ!)Oﬂm&L{b inindento treat @phibalmio bopditona@ etrptoss abeqciated with macular or

retinal Jééeﬁe?a\ﬁbﬁsr SiRtps &E %%&@«Jo 'h}dEb%v_e hdsl c%ﬁl}“o'u&g | PRExRRARAMhAS.. These

Prinomastat (AG3340 - synthetic matrix
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woun@ieling id dpiogdneres| Higheny ekdedsiOEdxpraskiang MMPthacteaibb@rved iTPhdtscase

. \Vi
Smesl n ﬁ'ﬁ g? ?%?1§%E%u g eai m'gn EAC/J:[’%‘? ﬁ%ﬁﬁe%er%%wé %gﬁl J?e\c/%ﬁ'df) rgﬁm zine
endopCRtiasgs- bﬁ‘a’rb?fﬁﬁféflﬁat”%‘ﬁfmaﬁ?é\‘b&w %%knt"f’f*a(f“ FPA¢rample B revienef MG
mhlblt’oB|by @Ry 18 Wadl, dhepal RVt 990 PIT3 R 70SBe)) IRBpreseddtidd diatipled Bf MMP

hﬂubl\Mrs mcluﬁlngsSlﬁ%ﬁ'Sbu rpﬁ‘e eg n%%poltjeril]gmﬁ(&@(%l ’ltﬁlgﬁ :l') M.§l"jclthVﬁ’ 3, or TJR/I]’

tnents to agents suc
4), ﬂzﬁ@erwﬁloéuw%m&new & Hetgewslingfminpeyglins. andhdopypagling) dydrpxamppete-g -
BAM@TAEW&RM@M’( A}Je mRO(Se:am &bcla&/rs@ 8. Hmmr@;tﬁﬁpdaergcysteme D-

pcmcnﬁ\lé‘rgng or %th 1% OI‘ angva g'é:n? ]succma;@ﬁz%péo lrmélfﬂﬁPhospanné gz}tcs and
hydmwmwm éza@meéj@fr@@r inbige ﬂw@nmt’ecnsqdwomma@@ Vithtcompeknds efy e

Formﬂﬁ@luféﬁﬁd ma@bmimoag aEET Qe IRehaaRAYd ihiMibaddi Ng 35
odlde choth| or car

hﬁ\ srpgsalreltpalg%?ﬁc%c %ror S érugﬂs a?%%en sho %)anobene%t for patients with
mcullarrﬂese)wram%ﬁndaimzmee Srasits Fisep i rotrPEiergnic qr esi- YEGF drugs that could be
used lﬂe@am@a with 4 NaXat admpRa kg Bt cad §Fnhie aﬁn@ﬁb gm@aesf)z

(Lucen Enq?]yl E{bﬁ;) &ﬂ%a&gjrrp%’& El}é/oo g?%g ?’(cg_ﬁ%%cde Aé:I% CI¥ squl\]amme
R"““F"an Ff’arsﬁwfa%we TeEhentee ﬂfpen-‘*l"NS‘]@‘?’é‘EE? erbrapitatia A4 Prodrus (CA4P),

MacubaBY, Mireen™ (@atpsijtone i fab 8By Eubanod Ri2AGDRhSicaorlde N16tauidéanGystaliine
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by 0 8l TR o
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NX- 278-L (NeXstar Pharmaceutical s/ G| ead Sciences),
Opt-24 (OPTIS France SA), retinal cell ganglion
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mul tiple doses. If not sinultaneous, the timng
between the nultiple doses may vary from nore than
zero weeks to less titan four weeks. In addition, the
conbi nati on net hods, conpositions and formul ati ons are
not to 20 be limted to the use of only two agents; we
envi sion the use of nultiple therapeutic conbinations.
By way of exanple only, ;a conpound having the
structure of Formula (1) may be provided with at | east

phos;:ho@.&%d@@grl egasthﬁmte or @6hiSdnyi8 @ ShibRRE ARSHAREMS] Nab& e ald),

ST CACE  TR  E
(includiegnityi vo X pidzantle anyl NAt4/5, asteclnri@nds duitydthargcertictly) ranibipingbe
(Genem%ng@tii 19 ﬁnserr PhtmbcifeAdy rﬂrﬂeg‘h@éﬁ{aﬁﬂlsm (uﬂﬁldﬁé th4C Erdth férthRG and

ot (e 0 T et o L ol Bl 685 S G B
example) BFatrdMed) Iyc.) cad iogeptin KGrxspitvct),i2picthpx yesnallict G\ freantdulex),DL-8234
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nmbi nati on roce ur es Er ovid
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transl ocat nam c therapy
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SystemPﬂTl(DBKrhrStE]@PhMﬁElﬁcaEH widR{tlosfoln A. SRAU.S. PAYEK ARG LS PublRstion No.
200400%'315 ection with 30 PDT; verteporfin, QT Inc.;
taporfl n with PDT, Mravent l\/bdl cal Technol ogi es;
tlaPIH}SﬁF fmiSelE (hprrambtic eentPAE, of Kiughpove Pt cotrewydy depppbed ket

may be |adﬂ|{uﬁ§ie|rddm anP&&HﬂBr@%@Huﬁaﬁeouslyl MGimultan @K1y, ﬁl@ﬂlﬁlﬁple therapeutlc agents

| I
oo B G ap B gy RavHGRF Pt e PR A agats Pl
or as twp gepaatpildel ride efipei ﬂe,e&b@yxc aginiggay be ehybroi pelopigdeseacobpth rhy Gsgiven as

aultipld REE rlmgsmﬂa&bus aﬁe rmlg Berddh BEMMripld LA vally BeH &L:@ @ad deRN
mniature, telesco

weeks %ﬁal% %%ﬁﬂ%% ( bnoxk ﬁ:&wbggﬂow&tpogs FORIPg no%,?é(} % lag%ale not to
be hmittgte hewse Yagls eto a'gfqneatervemr))l the 8% ofPnuitiplyrheBpeam c@hwaapy By way of

examplmn@' DS b Bbih ke smﬁﬁeeh@mimlgﬁ(ﬁ 'krrlﬁﬁiac ngd%ﬁhﬂgl:’lsast%ﬁkdmnomdant
reous ra uc e upbmacul_ar
o e BB Ty NS PIBEFor Sy BTG R B o Rl By o

provided s7@h 2y feasRiNAaritiptidntfaed aelageon¢ RNAr pf, nitricanide prodartpwoeadompound having

the stIuEt{ﬂ'?mbﬁ{uﬁ%I &ﬁ@k{lﬁgdel& QMY le?s,g‘ongﬁﬁmgr@f}@mg&xfdfe g&wttlc}n?Jnd at least
tration an eot herapy), mcrochip inplantation,

one nc?é'f}“é'ﬁf*t?@ﬂ PhosRAlipiend YRR  epl acenent t herapy, ri bozyme
gRnditoh et agipodnd N Fertin () e Ale He Red i@ pymbioddon whtly précéiudes that may
provtder a@ﬁt&gﬂ §r%yr§{gﬁ&edg£cﬁt t%e%ﬁgt. gllogggg Il&o@m., poﬁps%& &t@&s; egze%l?oertel'le%e

ene era hO ece re I nal
visual i ‘E‘éﬂ“l‘“%“ tnflaqiéﬁlﬂaﬁftéwﬂm Wrém%nl Wgslqcr% SHPatiEamt terapy (including,
by waylo@dxhipde] onig péce@itdrgled BT, BSstol-BiyaCSguifi, Cb.N@rmef @diid &k inje@@h With
PDT; vtrfeampb@m r&%&rﬁﬁaﬁ%¥mwapmédmal%&%o@oggp &ms&h&rssdmm with

o NF fer onmbi nat i ons ﬁ;/ used to be

POT. Niggeh \7F‘d‘i}5‘i "’?“’ﬁ‘éfrﬂdﬁﬁm’as?hﬂﬁ%%‘ eHCé apREe °H§’nf°8°“daseitﬂé'f‘4ﬂgnta
way of @bl @roduchs &ebted by dNovaigadilPadrms $A @d §48- 13681 Isio Phagnareuticalslt lagene
phomcsag@lnod FrodeRQAngt QacliS: 1610 §u§g%llya$a@|gax mnsnl;ea@u%r N-INY mﬁélamabne e

I mc con d i exa
eescof PR SR RIS B ST L5t THPoot B e Ll Ty
Proton Reatat Thérapy enictpssitnilarot theraptyi Ryadal Piveinobtypiedirdomcugeky (Sgleral Buckle,
submaﬁsaa&gg@rydﬁm%uﬁmﬁehenm%yr B IWSH mapy use %ﬂﬁd Sk@é&@ (RNAD,

macul ar eneration and retinitis ment osa.
c\tracogoijal rhembTr?sR &nogp asd?embran\gcg}f@ﬁenél ﬁlt?ifo,ﬂ al otbﬂap()lrgxgrysmp
unplanfa@nj semetll therapy, gdi@replackmedtitherepy Gibbegine gendilerapi? @ncBding FeBXBr4py for

rypo AR Bl NG kR GO G5 31085 €l ITRALL

Kl everi ng et al, Ophthal nol ogy, 111:546- 553 (2004).
In addition, an aut osornal 10 domi nant form of
Stargardt Di sease is caused by nutations in the ELOV4
gene. See Karan, era!, Proc. Natl. Acad. Sci (2005),
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commercial suppliers. As a further guide the follow ng

synthetic nmethods may al so be utilized. Formation of

Coval ent Linkages by Reaction of an Electrophile with

a Nucl eophil e 20 Sel ected exanpl es of coval ent

| i nkages and precursor functional groups which yield

themare given in the Table entitled "Exanpl es of

Coval ent Linkages and Precursors Thereof." Precursor

functional groups are shaswn as el ectrophilic groups

and nucl eophilic groups. The functional group on the
photor@eptparrtirgl & Usstsplants omiaeyluding tra:apl@rmhee@inadjizpﬁt@djtllcsﬂs Daacnn, Inc.; retinal
cel aRbAAC Gkl A1 oddShdhucpacer or | inker as def i ned

i nkages.

PP by BBl QPR L PHCAGEMEbTE oo woog o
determizib elptheroiphindigdudlicd cemiertal 4 gutanGapdsink aimode © bAcdrelptad with certain

ophthaﬁ&tc@r{dﬁm@nﬁynﬁﬁ éﬁcﬂd e%ﬁ? defg?srubﬂé(wm4 Q&E ar@ﬁbt@ﬁ% be associated
am nes/ ani’l i nes zboxattr] des acyl

with five st tinpl iphepeiings ipedidin Slargaed) isqsg PR HFCBHALE i BFogie
degenelBdnafidetutis figidntokal 53, gamhhiml esdl., Sremne]237:18CR 0 oA GhisS:r @CAm.

1-ni t by | des.
J. Hunr Gﬂ!at EJ 4t2§§f1 (?gyb)ngé %QJI A’aﬂ?@Ge[zprﬁﬁﬁZ@Eﬂgﬁg) E]Zl{ﬂgcrt]s,e/ém. J. Hum.

nes/ ani zones
Gon. AR B 2HBh Ketypirere! apdsingies 6 DR T o o itFo
domina@t fkiy of Seirgaid®@ Disedddydausbdilyinth@Bonainthe IEES Vpatel Sd2@Sran, S, 6. Natl.

s 3 RS SR TR RIS
prophylpgtic Senefi dirtae methodsydpscribgd ‘f"(fﬁat es Thiols Esters aI kyl
S YR THEM$SF CAE 00 maomd@mvﬁm ms al kyl sul fonat es

akc Q %l(l)nlds of @%%219 m:rﬁa ESt etl;xemzé% rFesl;al edsi‘. (t:hopcol ues hwn to thosc of

_ carboXarn es an ari1" nes
skill inghe gt ortygibg rnréedsm“elusthe atrindombindtiplowsithagethpds Idambelréwemnﬁf-’ﬂ eg. US.

Patent A; hélﬂ&d’l’%ﬁlﬁar& iaomib 10€s30; T, Ql1.5e: ﬁet@éjwapﬁ, £ BlEr53:5B00ON8E
oX | C

saaiioly ol ue ool SRS S 001 G5 5 Rere g tgmons
wmm%wﬁwa@mne§aMVéﬁawﬁdédmwambam?ﬂwGwmghd&whhwaﬂmhéreas or

A@Mﬂndnd,eéo&@mbmh‘#eml,ﬁ&scusagmEglé}ﬁhsmtﬂﬁm§ Nﬁaxogm

es_Cca | C acCl ds | Oe er (0)

B R S e gt o e T Pt P ik s B Se gveo n
the Tabigamurted fEazmpiee st Gvadicot Inikages ane Bre@usprs Elwteafii Precoee functional groups are

shown as electrophilic groups and nucleophilic groups. The functional group on the organic substance may be

attached directly, or attached via any useful spacer or linker as defined below.

Table !: Examples of Covalent Linkages and Precursors Thereof

Covalent Linkage Product "~ Electraphile ) Nucleophile
Carboxamides Activated esters amines/anilines
Carboxamides acyl azides amines/anilines
Carboxamides acyl halides amines/anilines ]

Esters acyl halides alcohols/phenols |
Estets acyl nifriles alcohols/phenols
Carboxamides acyl nitriles amines/anilines
Imines Aldehydes amines/anilines
Hydrazones aldehydes or ketones Hydrazines
Oximes aldehydes or ketones Hydroxylamines
Alkyl amines alkyl halides amines/anilines
Esters alkyl halides carboxylic acids
Thioethers alkyl halides Thols
Ethers alkyl halides alcohols/phenols
Thioethers alkyl sulfonates Thiols
' Esters alkyl sulfonates carboxylic acids
Ethers alkyl sulfonates alcohols/phenols
Esters Anbydrides alcohols/phenols
Carboxamides Anhydrides amines/anilines
Thiophenols aryl halides Thiols
Aryl amines aryl halides Amines
Thioethers Azindines Thiols
Boronate esters Boronates Glycols
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Triazinyl ethers halotriazines al cohol s/ phenol s

Am dines imdo esters am nes/anilines U eas

| socyanat es anmi nes/anilines Urethanes |Isoc antes

al cohol s henols Thioureas isothioc antes

am nes/anilines Thioethers _ Ml eimdes Thiols
Phosphite esters hos horam dites Al cohols Silyl
ethers sil 1 halides Al cofpols Al kyl am nes sulfonate
esters arnines/attilines Thooethers sulfonate esters

TMCRboRankaes €F S SUJ T ONAl SaleryRlanidsc Al DOXY T 1 C aGdnid&/anilines

Et NeEgersUl T ONAt €] est er Sabbghads  Sul ffonam desicohols

sul fdnsthes hal 1 des| am nesf Byirakideaes  Sul flonat ecagwtylic &ids

N-guylufegsny Antidiidesdes| phenol sdiabdioodkel s | N dener atarborydir ol

el ectptgphi |l es_are susceplizdlkaes 0 att agk by -carboxylic acids

conphiesthent ary nucl eqphi | digoxidenc| ydi ng : carbon Thiols

nllr‘mﬂi’?ﬁh’isl es, wherein abploagermidesi ng nudl eaphi_| ol hplsi ngs

anABREEENSN nair|to the REFENEE ol act r gphi | o aqiges@Rilngs

t oTEamhEhcEew bonH het wedAOTHEREY 1ol oopti | o apigphdlvpbencls
car BGHIE oot r ophi | e 5 SHIPEH car bod nucl ABBRAMERES

el il but are| ot imiteditse ol | ot aUiReS a0l

o umtiates o~ oL “lsocyanatgs.”, . 7 '] T naelicoT. dls/phendls

= Thiour a'Yr I wotgyampies T 7 [T Y Mafnesiihilines

Al K)t}ucethcglmtllyli d.]_yl = Mh&% g y”|yl =TT 1 ch.-gel Is

(P EGRRR G anes | Al Kyhoonnodhidiesy |~ [T V= aRRohols

a| K¥AYdiRHOT ane TE€agents [ofGaeobor anes and  alcohols

Or GaRPRELONat es) | TNESEsffeale krsNUCT €ONNT T €S AAVRLTIRE

advanbage Of Del Ng Ki Netuierak byersSt abl € [ 1 wat er Tidls

pol aresex gani ¢ sol vent s. sdgragkstegsal DON NUCI €0 pdibokiS acids

I ncl wders phosphorus yl i défonaeesets and enol at e r aagekt S;

t hesskon@dédon nucl eophi | effodpiheléles he adviant agamimés/ahidieng

r ebudfbraedtays | 0 easy t o gedewdbi@ef r om priecur s oliesolsiwibiols

known to those skllled |n the art of synthetlc organi c

nct carbon”e
carborr;ﬂavl@ewcsealrewwn bRoeiRs DbséspRbRNings Ethalec BRAPBON the eﬂoe elpqﬁpmhée in order
to fonamiw@ard lasmeee (e il feSHRIY ahPihe cme&cgafop@le nucl eophi |l es

S | ng to carb hil es
b P b Bleie R s PR S B A e
Orgamtllmuoll wgangzing,elkat elkenylamyl- nhaligwy! e resgentalogaragdnganes), alkyl-, alkenyl-,
aryl- a@!l Jﬁ%l g&&c re@&htg@&anom&ﬁf oPg@Zo'béjr&ﬁbes) %Qe car%él xﬁla&pﬂﬂl‘:&@ve the

non- c% ban nucl eophi

Thes e
ad"anié‘%fr?f‘fﬂ’i‘& EPSF WO RS 8‘r?°‘é’| °é€é‘ll‘isabfﬁ‘sl %tE“ "ﬁ?ﬁ P‘EEPH‘%}“ include
phosplpen elidg teen] add efobiteg@baniat thebe cnk@gwolékﬁrssxa\@)uc adviregeze bfiveDg telgively

easy t@&Ee@dﬁe%ﬁmtp%lﬂsorstell ﬂnowﬂ)%mﬁ Qkil2h mn.l!\e aft gtg?ﬂhenm&mgfzhemxstry Carbon
Protectin erm rotectln roup r ef

nucleqelylet, HE%“??%P °Pr°é‘f"é‘t°P 8%‘1 ?’ﬁi%f’teleb"f%*&'ﬁs %WB“ B &ep- ?6’3%§°F°{785”’““
the carppii tiiopigle amidarbqpreleumpitiie. such groups from partici pating

I Nk Ressh G@ieoﬁhﬁé%ﬁﬁmr cHLB[u&g to Jall%@u J?JcPJpﬁ}EE ihMS1e 98 QY Rot hisited to
renpved. &gqre er each protective [g? OUJoEmd

P“’”"‘B’é“drsé%‘\?%{m“’é“b‘fl‘°‘é 5. é‘?%ﬂ?e‘hﬁévéﬁgh"‘s plkatiise epre PrBUHR
the like ITa¢se @on@arbdngepleephilesuwiaeysed indogjhdcyondkits pp@matle:trp@&c;ttyp@:nﬂy generate
heterogtgtn %E%e@@"sh Epbhdrdin x & DEerereSAA, £ R Men Rluindichf erenti al
ective groups can e renoved by acid,
ba‘%‘é"fpéﬁ?f PR/ " BRenol ysis. Groups such as trityl,
di Tre teivo eipterting group” ebeesttedhergeatimdietipp thay blbel Eaws lohall rslictlwy froigiiegand
preve@%ﬂgr!)@pﬁdnepaaﬁgmﬁm ctRBicH feGiods Qnd@ 1h@hc6EcdiveCRdup R¥moddddt is

TOX reactive noieties i esence of am no
p“’f”{:f? g‘?fﬁ@f pPtetEes b?/\ﬁ‘“f’?’(“ﬂ?g’i HEPFSE’““%?HFW?H“"&F‘@“PF bty
underbytallp yistnogenaloy sindirionafaldill EawquireganOaf gifferennblirgdvvar Bothaigeroups can
be renlxo@Ja' k)?mdb&@er Qﬁgﬂ;dg&o@ﬁé fro %Pa?é%%%e‘ib@%t}l\é@etﬁ%?t I es

ase ‘%r oups such as,
buwlwwem arg 3oif;13blt 3o RaY DR Proted £aRPRY angdy &mé)bféaccy‘lc oj§igs pghe
preserfdf FSENEC QopE praddted @/h (z@e g dvhish irbire@ciale byadpdrbg@nolysis, and Fmoc

groups, which are base labile. Carboxylic acid and hydroxy reactive moieties may be blocked with base labile

I? %encratl cyrboncl\?\ﬁm'oﬁm es are susccp cat"?%'p[”h {nglemcngﬂr nuclﬁ)gkules mcludmg
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groups such as t-butyl carbarnate or with carbarnatcs
that arc both acid and base stable but hydrolytically
renovabl e. Carboxylic acid and hydroxy reactive

noi eties may al so be bl ocked with hydrolytically
removabl e 5 protective groups such as the benzyl
group, while am ne groups capabl e of hydrogen bondi ng
with acids may be blocked with base |abile groups
such as Frnoc. Carboxylic gcid reactive noieties my
be protected by conversion to sinple ester

groupg ﬁxEﬂ a\é a&l’héﬁ@ﬁnnﬁﬁone?ﬁﬁlm) |eth{l ' aﬁ&jacaﬁ En%erbrcscqge of {]ﬁyets Biﬁ&cchﬂm acnd labile
| ocked oxi d lve re ote IV rou
e s S S T B R P D PSSO P G Bk

remogbloups may be bl ocked with fluoride |abile silyl
CaEDRLMALESind ﬂ;ﬁro@ tatdve %Q&L‘}nﬂglsg bR o HeendBidliy He;ﬂovable

t hen presence ‘of "aci d- and bdse- rotectln% gr oup
protective groubs S af By ‘?fé’ryl BrOUp: dvhg% aqlife @TouRs EpPeble P drogpisending cY!H‘E joifls may be
blockédewtin Yadlatily gigeds alch &IFmpt. -GAdbxaHicaaitl shafigd BaictiEsOtiay @x@éTEzked by an

conve?slioéylofr@legﬁ% %g-lva ?srap%a{ghﬁgd h@rgzh,q)r Ex% fe IQO%QJdQJng g{mgguw th

reaction in ence of
remoyablpprptgetiye. %q&wpchea% b@ﬁaleoeybﬂ&rl Wge qx'a'tms PRINAERPE TR PgRlored with
fluoripd IgleclyiicarBangfeUpPs.  Yet anot her form of pr ot ecti ng

gr ind | G sence a oec u ormer
0 VPR OAR e FRIPRYRG, Bkl LT b
are St{bFFéﬂdrfe'SlPeﬁ“bS‘tqHﬁ&tly rotred lmmal or pigcig PAFYPSS Fer %Prmiq( wﬂarb@ckcd

cubome mtcam asptmnech Gth § BY,-©504 (bt t GrefeS Ionac:dm@c t- butyl carbamate
rou

s av e Lo react
or e R B R PR GO G gt e ios PORIE pet? T4 B Hhq
comp@mﬁ-lorHZen@dml'e mpy @ a@ached. HOICHES MR re§idue-ighitiched tQtheHP(®, that|fActional
group"'%ckcd add cﬂnol%ctcbgcc ?ellelasg@ﬁ'tMa(hc rﬁ%, thi3ncfiddd gh%f R adFMpie Go react.
$é1 | g& ) 3C/ S\ 1 Et t-but TBDMS Teoc
o “é':i"%}‘“ﬂf@‘c & Feyns Tﬁé’fﬁe&i ™ ( C5HS) 3(:- H3C~ H3CO
Boc pMBn trityl acetyl Fntc O her protecting groups
are described [In G eene agd ts, Protectlve G?oups in
CB‘garh'zc Sy Sts, 3r ohn W e c& Sons,

HaC éﬁ)ﬂk/ Y, 9, which ils iAcor por a;oe”& n byH3C/
refierence in its entirety. 20 | LLUSTRA VEJEXANPLES
Thaylf ol | owi Brg exanpl es prcexi de il |l ustaiati ve net heds
for testing the effectiveness and safety of the
compounds of Fornula (1). These exanpl es are provi ded
for illustrative purposes o nd not tolimt the
scafge of the clains rovi dé 39 HUWAN STU?L%?\
HEeT €Cti on of MitGhETF or Red)iar: ‘\Degeng$p} i of
Identification of abnormal bl ood vess i n the eye
camt be done wi tthutdn angi ogrBams This identifiggtion
can hel p determ ne which patients are candi dates for
the use of a

0

H, J

HZC,,o

C—
O
(CHaRC” T @/ (CeHs)sC— CJ\
Q H;
H3CO

Boc pMBn trityl acetyl
Fmoc

Qther protecting groups are deecnbed in Greene and Wuts, Protective Groups in Organic Synthesss, 3rd
Ed., John Wiley & Sons, New York, NY, 1999, which is incorporated herein by reference in its entirety.

ILLUSTRATIVE EXAMPLES

The following examples provide illustrative methods for testing the effectiveness and safety of the
compounds of Formula (I). These examples are provided for illustrative purposes only and not to limit the

scope of the claims provided herein,
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candi dat e substance or other treatnent nethod to

hi nder or prevent further vision |oss. Angiograns can

also be 5 useful for followup of treatnent as well

as for future evaluation of any new vessel growth. A

fl uorescei n angi ogram (fl uorescei n angi ogr aphy,

fluorescei n angi oscopy)) is a technique for the

vi sual i zati on of choroidaly and retinal circulation at

the back of the eye. Fluorescein dye is injected

immgﬂmgy foI | owed by nultiframe photography

(ﬁ;cuﬁe gqloog g(r bg%!:lg'[ gil, l;pgg'rllcgop gsgci gig:'n‘é g(y a('Jf %’F‘i“ﬁ% Iglo dg\iesgasr 15 bhﬁey(a can
be donepyith Erpogiper e Annidentifichtig ean hegdeteame, whmmntqtsowahddwat%tfﬁém use of a

candidafe@lbbth}Re &amer%nﬁesﬁmda@@ hi¥er diQredat flrther vRicD Wk hANARIY Qo ¥R Ye
to obtain hi h re ol ution ¢ross- sectlonalt | mages of

useful o up 17 eH 3L G Y “HGPOBeERE Y ar e S8 in the
ex floteadein @upiopham éflupdedein inging@hyd fluorestein aagios@py) isG eohndjuclal the

v1sua1129t|i0§ gﬁﬁcﬁ&da‘ J?\E %%hcurchﬁwlgﬂ §1|e Ma%i §f thQ Eyel ﬁlﬁh?cgﬁ dﬁrls mjp&e%%trweﬁusly
eto vessel he ret’ na.

f°“°“’°ﬂ aasm Hfege H’é@ﬁ aﬂﬁ%@&ﬁ P awh@%@cﬁﬁﬁ&ﬁ“ﬁ‘ﬁ’ln("tﬂﬂ‘%%wé)f °rtbh%
Heidelt@atretifla an@dgvaph @ Adhfdcd] bcanoidy laBe syktay. eﬁmraba.lly thAmatina)can be examined by

OCT, a%nhmag'!'e l(’) té) othm ghzresolu(lélng §>4s)se §1|al eg%r {' He reﬁzﬁg Flgcggs&m%mgrams

usi ng anin reen can De Us

are usedyn &g a\la!uwaf plarvide Tﬂ:ﬂe&ﬂf wtitaland diproidy) élseasai:tkmugjz@e atalygipef leakage or

possnblwmsge ltd’ihefblloldd)feeaSlSﬁihtffbcdi the idT Gt o alsb 6de@itd tb OValust AbEYInIYes of the

cul ation docy. better for

optie nerﬁ a"dn bﬁ% E“ﬁw erd’éémé’r O%H'GBSI ﬁ ﬁ ]§8§)d vessel layer. The
ugx@xla@lﬁ apmg@yasmg Wéoca:ﬁl@p gepn aafgﬁyuspcgforn}yvppau{zatlmpplatmn at the back

of the as:&: ovascilorRnziatsindR eBﬁMntlfUBEmd?Bg l@tbﬁl&ﬁébﬁdon\/\h&obyafuhéllﬁ’ﬁeﬁéwl n

obser\nﬂ%tge cfe‘tancr < rofor ugtp/ﬁ?ee aycf d.x?er?ﬂwgoc%alujne 3%1?%cr:apg;pls % zwfvlrzﬁn ned

neovasgyipiization ngy it byrdeerved widdoressiredyatlioen st udy. However, somne
gnj:pd@meamin&a @geafo} @bnb(ﬁméfs AR Gt MalE@S ofFBmiu @) WBRe QferSbla Bsing

a standarQ Qféeoea gtmfn IﬁUdyd Elg&evgr Jo%lg%}é I{CQ {] flvgl able %rﬁ gr{;]dles g Oé %%%g}%h nd
compomsw mgrrqammsfo@mrt GeraxappleAdBiurzan’ (08 of fdneegnidyewlrich is a compound
hmng@g Eﬂua{usmasmat(@ hQ%Eén%MstéthtJbaﬁ’enM Al SlaerPd c&)@e‘?ﬁ Shc8 doses

doses we tered three tines da nd
R R TR Pl By r, bt et doe b

such patigGovINEN chelth’ thoslen frobsensdiefiingrabiheribl plams 1900 Imgyinbn, the

bloavaM(?Qf t@ﬂ?chﬁ:@e Qg§r€a@é%«qh E@Jlsl \kfl@lghegﬁsn@gmb&%%l: B lt@é HHes greater
ition, the bioavall ity o

éls
after luﬁ}é‘}‘ﬁ‘@flf ﬁ?“d‘gercgb‘ﬁh\‘?&‘eé“aﬁééd with neals, with the plasm
C Oinoeanatvitat bfercaii@blnghttblindess it humwss sggeeatns sigiad idpeirment of h
rhodopfs @Fegﬂ?ﬂox?‘attam L@Iaﬁe@tqc &L, B&qurth@steq?tm@laépwc Lpa?mﬁibitory

bservati on of occasional ni I'ndness 1 n humans
conccvgﬂwéé%'getwe D EPE fsgyriiT eyt ‘i'°|5ﬁ§ similariontr Pesfibly piryiel Bygapherapentic
doseSfblekg:eﬂﬂﬂmathf@mcﬁt normal therapeutic doses, Based on
{ Befidat@ungf: RIRRASS ERRud AR o FARAERLEAT T ONS
of fenretinide in RPE tissue 1s achieved at doses
Degen&pifP| ar to, or possibly bel ow, hunman therapeutic
d bses-tfsume, dlhenin pgatteddrgogfoutmnpgnimoBfic &xminpioeinduding fluorescein

annog';gﬁtfyt ,heragmfn@fn om@al EJ.&;J Qa:ﬁ'yphﬁfolog-;@ﬁﬁpa%t@g &d@rocfmcmdahe&bgw
para W1 S 1 B LRI O Ao P o5 R a0 S g o e s

signs o€ XEPiswrh bl domen) @lauaiopty, pigue Flespe mgmeatrapithelgimadgthojment, or subretinal

neovasBIRASI 6L BRI tQaft ar/ ﬁré_},ﬂﬁll or%'v’él)t Beast @\Je@fgt E.lgl&m‘r% le&hu@&' flom the study.
paranmeters and biochem cal and r eoI ogi c paraneters.

| ﬁ ¥ Rrasrehugps retispts diaegpsed Wi maghlr dgrneratipp.of who bayeproggssive
tormartasstofeE libBiscld 6 dusdh itBeir3Zes e digiied ifPuSchna@NLoup Y Labaun tho 3ﬂlents and
anexpn?i’l xﬂﬁlor% ﬁl\@ %’n%gthu%ﬁugﬁy lei%mimums? Ie Blcl:b%:‘gré]ﬁr%gconor dgbg 3%1 Ey TS A

neovascul ar| zation Patients that are pregnant or

actively breast-feeding children are excluded fromthe

study. Two hundred human patients di agnosed with

[racul ar degeper_gt_i on, or who have progr essi ve
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amounts effective to inhibit the devel opnent or
reoccurrence of macul ar degeneration. Effective dosage
5 anounts are in the range of from about 1-4000 ng/ nR
up to three tines a day. One nethod for neasuring
progressi on of macul ar degeneration in both control
and experinental groups is the best corrected visual
acuity as neasured by Early Treatnment D abetic
Reti nopat hy Study (ETDRS) 4charts (Lighthouse, Long
I sland, NY) using |line assessnent and the forced
placeghioadogispret! volg codEelrgraus inde sare regifimadienr@ipid¢ in admardtered to the
cxpcx%en& P (1982)). Visual acuity is recorded in | ogMAR
e chan f one line on the ETDRS 10 chart is .
eqﬁi”%‘ﬁf“é\%’(“ ? fgrresinigle 9B RTREC 2 PARFY 18 PC H50 PRI O PRETITBLpsadmipistered at
amoune efecivt fdnhidit 0 deyslsimen ookockmreddt & mdﬁg@gemraﬁohmﬂfecn’wndoMt h
amou§i @14t e rﬂgkdofﬁasp&umﬁwoadg/,gwcu&%uhﬂgl use of visual

exam nations, 1 ncl t not limted to a
Hu Htfh?eé?d fo1 rgqagpngqr@eaaf:g Rfdw%flqg%ranogﬁt}nom control and experimental
groupTBalR bést dag.écrm Fibuia) it 6 themred bit Fafly TredteaCHEbe®: Retinopathy Study (ETDRS)

chaﬂ?[?%ﬁﬁcﬁ% Bﬁﬂhltoig)%ﬁgg lmblésrsess ent and the forccd choice method (Ferris er al. Am J

ano amn

OP""EH"WG¥ Y- WW&) Hylra ﬁ@ﬁeﬂNﬁdé‘-‘tm fghlAk Hb%cﬁwaﬁﬂweé%amﬂ ERRS

channquunN'cm to 0.1 logMAR. Further typlca] methods for measuring progression of macular degeneration
vyl jdene-N-retin I et hanal

in bo% c?]ntrg ancf nm%ntal PUP de%léje Ri— is \P suaqlthéj frﬁuéano saur:ﬁ un1é1g Edt nocti)mmed toa

Humpyrey slswaieidwy4nmeweanﬁ>mwhamnwmethh aadllcaeseringser dbpprtiespecyraof M-

retinyhfient- b\ﬁs;ﬁﬁtmmtmlan&ut &yﬁrbmmﬁ@aﬁmed@ PEIBRBS HyR haddBinel Aa

renn)g gel’?f 8 é‘xlrlyl g oapﬁq]l{iﬁletg%at%fyc, %‘%FH g} %‘6 éc}él%e }\P r%g.rg(’ etthglangnet and/or N-
renn){]:xgqnngl'@mztngylctl@po]amne in thefqyy of She Gyt h@#tqﬂgpresceng_cggm@w @sing a vanety

of eqhigrEHad he ludf Bl tabiBiRddd :mmgsscd‘n@ﬁghxﬂ%ﬁmaln{b&ow QARSI a1,

%Qg(;} ation in both control and
Am. PQ’b’é('r“fﬁJeﬁ aﬁqggﬁgﬁés i ncl ude taking fundus phot ographs,
0b 3 ddinphah getediafogessuring reagtession uiomaedar degererationdr bothicprerolrsd Ng

expcx%g:nél ghﬁbs%lu@;etgi&lgrﬁﬁlﬁds 'E@ot NP{S QBLARD cl!aﬁ)g'és @Ltﬁcﬁlﬁ&é@éné’e@vé{ time using
t echni ques describ

s iR LB BB USRI PP HHE S et G nolose
2004ahndl 7 {Eabh abgd bl perent)p sgiedking AMgds@ g haigrant at baded, ilifee, sixt fiveasd twelve
montﬁsI a%(folldw JBQ1s@sngocE|¥ﬁlayo% of BEic &Lngzs%ciug es\{ﬂ (§ &Lﬁeu size,

Docunent at | on nor gl ¢ changes 1 ncfude changes
charetpr, 3o fistputieath) ds?r%mcm tﬂa&o&e%"rof Chaf?di"‘d’F‘éstF‘i"%’c“Pb e 0%%5)1“6%'
mndﬂemegeo@mmmd (d) readinp@m8d ﬂﬂl’oroéadlﬁé’hamm (ebatotoma size; or (f) the size and
nmnﬂ@?o‘?\ﬁgge%%# n@{c aéq%hl 19s'il>€ d(h?%dgxgs %slcé grécgfcf\!ﬁh dc/a%}rjt@s‘ri{hégzarﬁcﬁgc(ﬁggs
admigigieiedy y- (@) scot oma size; or (1) the size and 25

NUMHBsessGiatistibaly G Qg hme: dukitfipaiflg YdohifiSia fiiSexarhifersakthe ATORS

' r I
(Loglggﬁi cﬁi&tsatgiéﬁr sgaaa—ﬁ%d éﬁlgno%%cp\gsu}] ?c%rt), B?cg?c?l ﬁaﬂﬂ&)ﬁ w nleMl ETDRS

ssess stati
(LogMAB} 5% eamisritd vital fCHia By f‘aa'r?fsﬁiﬂg thPa&hu ﬁ"""é&%ﬂ‘?‘i‘ﬁéﬁ“&‘m%‘@“‘
visitstchrenidad E9RGnini(d sogdedRyiswehiapbvearrd a st andar di zed
r efrE actd tﬁw (ydarﬁ&?dfvﬁlgﬂék belore B G Pihwee d‘ﬁl(é‘éoh@i 48 @,.pgémeum

t he mean %ﬁ( best corrected visual X
group. %@WQP clfapqgfﬁnlggg (inpgbﬁ% r’"é‘ﬁbaﬁ“"? fram baseling thigpel the avauable post eatrment
interpb@dits £+¢ @aparEluting tAd-gopaiNOVI0vitirepeated meaamesanallsis with unstructured

covaﬁﬁlc%ﬁod\/}ls@ﬁ%é}%aé'(SA%a}JmnMﬂe@hkabm& RRALRREHL - TO assess
A (anal ysis of variance between group

b e EH B FesP e B S HEF BeMe SRy e e due
the sCHIRRGBBar] eRerTbiImBothd thyhddRer aid Subgbuemiyleidrysif ricatn. Paselldveleof

fcm% hgeoagau 21 damk L@@Axg%\@%g&e&ﬁ%m be aﬁesse%rdun%' mas e $shsSThe

npar e

tomcméunn@smcéﬁeslpy@p%usm fcwemﬁwe s thegpgnientg @\ﬂmcwaﬁlcs@umsu ng
SAS/ STAT Software (SAS Institutes Inc, Cary, North
Carolina). 35 Toxicity eval uation after t he
commencenent of the study include check ups every
three nonths during the subsequent year, every four
nont hs the year after and subsequently every .six
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5 Methods for measuring or nonitoring formation of A2E
i nclude the use of autofluorescence neasurenents of
N-retinylidene-phosphati dyl et hanol am ne,

di hydro-N-retinylidene-N-retinyl -
phosphati dyl et hanol at ni ne,
N-retinylidene-Nretinyl-phosphatidyl et hanol am ne,

di hydro-N-retinylidene-N iretinyl -ethanol am ne, and/ or
N-retinylidene-phosphati dyl et hanol am ne in the eye of

t mﬁaxﬂﬁﬁﬁ tmtmg rmAuet EXfidabhOdT ESGRBLIE of For MBHFILS RellubbsA2RPrauction

co an 0C apirc(R chlz m?%g ?TL Q&Lgv aclu- J.t?ﬁg'?ﬁl dgs%% a!)dl t%c‘it@ daffioR
Protocgf H’G@W{QFS@Hbe@p Egmple 1 ﬁ(ﬁflso uaed t*{ffhﬁ‘“ﬁ%ﬂ elfﬁcgﬂy o comn% Sgogﬂula (I) in

reducifigid OtflerwiseQinitind) e Frotuctioh SIOZE &GIRREES Dfatien@bSOr pti on spectra
Wﬁ:ogs%r n{}}sugng grh rymg)u e%fopxgéog dfe A2E m@(%m u?e o:l‘ auto%@ggengeeSt S

t hat _can rroga
measugefprtsof pyetipflidege- p*mp@la"émﬂ&mlwvémw r?“nﬁld@a@ Y- use of
phosth@u&Lnoamb werapmewz\&aam pﬁdsﬁiaﬁﬁyﬁﬂﬁ&ﬂl\nﬁlﬁi BigyiSor N-refr Adbnd g

reunyl ar%o%mme QLN N g‘y iden ng gho Xgim. 1l cf;)egcsdf {1 831% r SLT’IBQI S

e Size an SCO oma an
Autoﬂattr?seﬁml lemﬂesqdm a vwwée;qwmdﬂtemdvdws Béa?f‘;blméedlm a cmfecal scanring

laser éiﬁhﬁé&b&ﬁb Blﬁ(ﬁal&lﬂ/ $ES, HES @ﬁhﬂhﬁigf | l?ﬁt 558090048, odthd zﬁltoﬂ&rescence or
O r he I Ca
s B P RGO T Ml A T GBI O e s

markef3fy the effit agyof 7 pesticglanmeatpmoibddothe desivgm achiryehdsiurd Qeld examinations,

readinP Ep%edtaaﬁ& keR\ing mxmgtlﬁﬂtﬁe%emgﬁ%h RgsiRREY fuR¥dr 6 stXoma and/or
eval uati on groto alr e descr

|
eeonghg A b i STFLR PR 1+ ME BT Gy OB BITRE | Bt
emplofgdr mul a (1) in 20 reducing or otherwise limting the
Prigael 4. %snﬂé fot !hP@lfrUa%%r'&oinﬁbuM}%r F&(ﬁulﬁ’fn ] R&ﬂké SBqusc:Ihe
statistical analyses “describ In Exanple | nay al so
P"""‘B%“‘errpl oyed. Tests ttiat can be used as surrogate
ENhK @frs prbodol dekign, ﬂélﬁdnr@axesyestmﬁ aém@afatldncdoklﬁgt‘and ety eefbton

protoéo]@ %apzﬂj&edezcnﬁed Hlsfﬁan% % 1 aye aﬁy@l:d t@@éﬂ' 5’ Ye &chg‘é&" ccb%%ungs o?l’-'oq[nula (D

exam nat | ons or re acui t
reducigg of AhFAIST pidae %@%ﬁ‘%ﬁ%‘ﬁ?@“‘éﬁ therefenf g pasignt gl S‘ﬁ’&fifb‘é’i’alyéﬁs
descrisead O Xaryge lamglalBs begapgedphi ¢ at rophi c | esions, and the

rTB%yJ,At eaafbm;agu E%B%} a;sz'é Mfffez gu rp%%a.msmg& .rﬁﬁaet@eu@e of

nmpou nds I n , descri b
vxsualmd élSLT] ﬁeggm%onﬂ readpgggcqu@d!frdqadlfl&]aémgfnfa%@ys wasurements on
the siZS@IDOUIBES s@formbraridlstiesgrdphi) avbophicRRBLC A B SRR P natbidigioDN
dutoﬂ:mc%ceﬁg% TEce R &8&%&8 gl%h%le%%f gé [{lﬁénp 95' ol & E&a‘?%t 1n9,

mnistrati on OXICIt eval uati1 on
pr'@ﬁ“ﬁ‘é’él‘sTes‘t“hfff g fctsa eompeinds %Fm\qﬂ @ Redugp Bruggndgoduction

used saﬁﬁa ploR&d] débig, mEIhtﬁ:ngcftdsﬁr@Qymﬂfstraﬁ&UmhIm& toRitityfe@ilvatitna
protoc(ols t]f"xat are de c%gclﬂ(fn gu&p rl a?ct atﬂs V\ét ﬁ?est for é‘wa% otfconlpg)un?sdoy%rrlnﬁp(l) in

lon o
feducg\ﬁ &*t°rb§ft”rs&W%@heawa%w@sfomg% ef dﬁtéan i} e ES‘(amePt@“‘I Tiypgiptistical
analy@b deerrited iy thy abdte@figed Or nMeasuring progressive

T ofrRk B%eagm&gﬁo %Ne b 9&?.! &dﬁ&ﬁhfb% ol ax%&npg%mﬂmks

' (gr oups 1 nc I ng fundus photographs a

include(3figg BRUERhACEPRYT BY FUSFFECeIR R8I BTaTRA 3 hyesline; thieq gix. ninp gnd Myfivg gonths at
follovaiipdyisitsv@boi@edmboH df Siorpliologif cHadg@skay [hclvdeShanges in[D) atus¥e siteadhirauter, and
dzsmﬁgonmrdmgbrgegf aﬁ%&'&@e@@cﬁ%f Jﬁm’lda &%ia%%n&t%ﬁ 9&?5 ofnd} idedat fundus

usen si ze, aract er di si nbui on ( r)ﬁ
changase:v ét'll@rﬂ]ﬁlé]ﬁ% Ogﬁbtesﬁr&@bclaxé@élfeéﬁ SEFoB RISt dog fhe efficacy of a particular
treatriRXGNCRIBChE 18 df Zidlal 20ty aﬂdld'ls(aCﬁmcﬁkﬁﬁﬁandnE]frﬁdmgabeeiﬁ ahadirsaddbacuity

cxarrugzgh ggrr%é?% OB c%s or;rlgl}eﬁ%eragg ¥um%cr to hsgohoe osr’ %gb}@l%tauoégin e%%%nﬁlaafge
measyrngrp e of ayefluseteccichel cergin ¢ o@owsgwf eva efithetppticpiiry desprderain
Examble € d exam nations, readi ng speed and/or reading
acuity exam nations, neasurenents on the size and
nunber oscotoma and/ or geographi c atrophic |esions,
and the neasuring/nonitoring of autofluorescence of
certain ccrapounds in the eye of the patient, as
described in Exanple |I. 42 Exanple 5: Genetic
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5 Hun,. Cenet, 64:422-34 (1999); Stone et al., Nature
Cenetics, 20:328-29 (1998); Alliknmets, Anr. J. Hum
Gen., 67:793-799 (2000); Klevering, at al,

Qpbi | rabno) ogy, 111:546-553 (2004). In addition, an
aut osoni al dom nant formof Stargardt Di sease is
caused by nutations in the ELOV4 gene. See Karan, et
al., Proc. Natl. Acad. Sci. (2005). Patients can be
di agnosed as having Stargdédt Di sease by any of the
foll owi ng assays: (a) A direct- sequencing nutation

d Eranale So ferstiv Eestg Yor Mwcddr Qyetrephiesv ol ve sequenci ng al |

eb@f@é‘u iR RS nubrda U 40 Genk BHE mrghtmg |aQ&§te@twtﬂ-@uc&Et§ﬁ4en9{1 pishdiéds
S€E( § ence nut

s Sy R S L DR B PR g i nd e
form) daph Gimtis ABGEMosD rSedd OWHikmets ¢ alp Seenceatid: 180807 BAYID:yeviser by Am. J

Hunt. &dn8l uudzz:iur(mt gwemyfvatumﬁmsmm SEBR Y. MRy 4. J. Hum. Gen.,

o B iR Bt i i o CBBL Aot Gl gomn

form of $tugardeBis@iens iserfoguan®s in the L& amni frg Khrars eal., Proc. Natl. Acad Sci.

<zoos)om£J&QLJUe§ﬁg,ra§d ssmwgrsgrg@dmlgasw By LR hoshPL¥yOf) & B
patl ent and hi s or her can anti ci ate and or

sequengipg Py iAtiag dglegligh ifeiesy, which camwcﬁvmmsenﬁpaﬂ"smwé;ﬂﬂ#ﬁé ingostrreifgt of
ABCAd@SEB(_)lOff focseqmmumdmom(ﬁ) (FOFenathiaSofithgdrn dnalydd, @Micfortaprastay Othat Gif lude
all kno EB&‘/H of Vanrrﬁtg ?ndgd’s} Rn%ns b)glﬁ]l{xﬁ Emr&%gra#@ Itarr]&mqna?s s@e@%{egy

ose escalation sStu ustrative ap
coupleg tl] imgppnigyioe kapc@lapaiysy ésmg\ﬂkﬂbﬁdr‘Fs prgl Westerg ety dndHSaRPPtP@an‘%ﬂe
ﬂuorcsSdirfaldiéngH'n@ and scEﬁlhguJeaopﬁtha)mds&p@ms@@rato@@bntnedemwcryldoweerm and
hlsorbsér a acgn appr.oac ? beos;““ lized for other
Taving th Sture of Formula (1). 20 The
eﬂ‘ﬂé@ﬁé‘ntﬁﬂf&?ﬂp § ni de on all-trans-retinal in retinas

f foJ‘Bphrl-:@Mse &d @ds drPbrdla WRblb16kK RInefied ALY inldBcas/ mice can be

t hat bracket the h h t
s G TR BFGP R HEEn O FRENUABE et SEPH TR iR
compognd hgyinggfle etrugirernf Fegmila() nsappremied pivediiovdos einilArprirade e dgutilized

foromﬁrfc&%%ﬁévﬁé th !M:&&Iéf@%ulmybe required to rm| ntain
evels of all-trans-reti

O S e T iy A R AR
deterrmnecmt prottel mackRiphumamthergifific bise Therpgr ferradrsettiotl @clABEptR Frice with a

single haaln@e%&%em Bosd. nelng%@rﬁe@@gmecmﬁﬁ@ 1@ feqifelto AREhaln RARed
[evelsE}hE or ecce orsr ‘gﬁoﬁgruan orted substrate for RP is
AKAGHA RS ek S aﬁ’h a knockout mutation in
t MQ_MMII& A8 eMbdegriro frotaih (RmPLeh ATP-YRtink Sas@8e (ABC)
transp&nltglg 81) outer ?erg)%cxlltl&&g Wrodfagc{ coﬁelrbﬁot&gc%&s ?]( ngﬁbxl &%gﬁg l}opfﬂnfa@

as for an In vivo screenin fectiveness
m% Pd € TEF Y 2 Bqrket BRsenln by fhsy eee%infre%fvg e'rﬁérﬁeﬂ 813 %Hég”)
are usafid) fop Ihestudp o Hogtr fup @R Ovejip efor aniin) vive ls@aenipg i the efcepieaifor candidate
substaﬁ!:@sgﬁﬁﬁ %nggamf‘sk thng comglgl &Mﬁgb%ﬁﬁg\f? G ;S}:fotiofei(?o:?tore c}e%:\r;eariﬁgla (1)

senS|t|V|ty ol OVVIn osur e |
semvel ERagD il RN ?‘WS%(";H fBYaF aRepprgyeduced aROL in
photorergfte outg @ cpmens flldwirizla phvtohlgach (iplrodsirin vela elbvated phggphatidylethanolamine
(PE) u%ara.s;eg,gad& | HENYac &SR @n.pm@.ﬁ Bhati.dy Is@J\b gglaardan B 13-23 (1999).

In outer-segnments, and (v) accunul a
| Ipﬁ squ gt&)fol:fcelpﬁr ‘ﬁﬁﬂ*—_ﬂer&t’éf’ |:a§ be rg%néor ﬁea% angintreat@é\rllfi type and abcad '/’
mice t§ 8volShridBes( QRIANe studRef s atgifffepinditnerbe ERP talysidad 8 Rdvpad frax
chmcaq:@%mggt ,JFJEEHuIeOJeNede: atl r @e@tﬁ QS ?@}?99%%{ oﬁé’il{rc%g 15?’aée§ior¥ tYeRGrmeal

abcadT m ce r)n/twotechnl gues. _One 1s the study of
Smfacmfe%masehﬂardrtﬁ@feéﬁﬁl ¢ 5l BRPOTHIG? Ak flass woodse o et ed
AmphfuﬂeQﬂnhaa mel Wi hadsul 6 ifrong B@Shﬂ@edm&&ﬁﬁﬂ%@n of AR YRGS, @la sensitive
deCB? rnof bhogxec g t?eg%xg-msoﬁ.r% a%égzlecr)%o eta t'zr?n Iéfﬁe‘étg %zylzglgglehs P lU% é‘géj 50%?1997).
ERGs iy dongprddive #riireadsl The sagqs anawe can dhemfofebgyrpplyded gepdatedly duripgagymd epprse
study. frheQidfidit @ edtighid Yot quaiiitink botbRcfor defe@erdivd\a YiStolopMal &hlysis of retinal

results fromlight-induced hyperpol ari zati on of

phot oreceptors, is a sensitive indicator of

phot or ecept or degenerati on. See Kedzierski et al.,

I nvest. Opizthabnol. Vin. Sci., 38:498-509 (1997),
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5 chl orof orm met hanol (2:1, v/v). The sanple was
transferred to a boroscilicate tube and |lipids were
extracted into 4 ms of chloroform The organic
extract was washed with 3 mlls PBS, pH 7.2 and the
sanples were then centrifuged at 3,000 x g, 10 mn.
The chol or of or m phase was decanted and the aqueous
phase was re-extracted wth another 4 m s of
chloroform Follow ng cen#ifugation, the chloroform
phases were conbined and the sanples were taken to
sectiong] Tervesisr efpabarecepidsTogens gale.reiSaarprkleguepeisi vdliesieyryned by
comxlurgﬁé%%?%gﬁgechﬁorl&@uglheWﬁﬁ@ar@aw 10 anal yzed by HPLC
as descri bed bel ow. HPLC An %sn S. roma%ﬁgr aphi c

s s BRI ARSI R MY BRSO RGP Re R T 28 ey pand
using a(DDhng”lms-iles hompganized . Bre $mP5 Qasriumher hshopepizadfollgyiitls gra pdditidOEF 1 ml

chlorot%r%'frﬁc uoll zq uing £l Eﬂmvwa@aneﬁmopo@mamwm lll;we LESEENGES
array detectors.

nto 4 ‘(ﬂh%&%}ﬁé{/"?‘ g Peo%ﬁh‘bf"&fch‘éﬁd’ﬁh%%” Wkﬁ?%@h! 7. 2ﬁH‘ “r CTRE SFF then
centrifigged 13,0008, 18 #5Y. TOOhG8HH0zh pbase wds dgcanive snddlie] alquters elthseavtas de-extracted
with arﬂngtl rr]n.ls 0%@1@4&9111 p?o@lgw&xg?tgmgaho%%é cglr(]rowgéphg& pc)éubmed and the

arl son ntiron tinme ance
samples E@E?‘F"'amd‘ﬂ“ﬁwf‘ﬁ"é AifTPeEn go¢- aﬁﬁ'ara?Sdeérdueaafrarewéuqe@ﬁ 3% kbprage and
analyzRia kpid ddassanemnee (L. U.) obtai ned f r omthe

{:lHEFlB(E gnsa&gsn] g(ﬁxodmgtk%% A&e If% all.t@rf 8cr}1uevAea on an. A&lenp%orboa)ﬁ R8¥il Column (5
wm. 4.6 X AY0enm) piintan pglegin loéme%liqwémwmgmbawp@?d Wi fleorgsgsare and diode
array dREdN0rd) ITR thadlld plite @Exaampaiomenom M KEPOL, bR .0@depidOf
485/3').?1&)%0 0§75p$\h€9{ﬁfvere?zgg mﬂlS R aga.mple ﬁeaE 1dgn%? gu ! waag xlﬁzgig b ocfoméz‘l%sEou to
retentippftinfe etpqlraéepq’bmecpeqf aldlgyttqsqqndg_rgs {Data grg reporigd as M@orq&ﬁeg:h é.rU )
obzamﬂ%agggu@gs@n&eagc@d if no effect is seen with the

hi_ghest dos The control group is given
3 "H’?"ZGSEET" ‘ffﬁf“é?:t ldgﬁ%‘k&%‘f‘“m % one. Mce are
addmigiasorer Eoket@ide ven exparpentil goumt o icoind edmitistation of DMSO alone to a

controﬁéxmﬁgﬁﬁ&%spexl?&méd%cf E@Qﬁﬁ kot Rﬂﬁﬁlan&m'of R3E) THe Bk RGhen@ibrduPls given 2.5
rious eriods not to exceed one

o 2030 s B Ay o W e BRASEHB Pes  “R o L
the hightsodeseRPE, mgskg S'ht con@d) gragy/idedy e f0 t§ Znut BiectbusdE€DME0 gproilickerk
dmmgt@rccpé(thér eﬁemﬂeﬁhl%F&ht@ﬂsu&%ceg@hu&&ngnemm)hnj&h&il f6t DQQASY

g | nonth, both experinental and control
c"penﬁ'f“&’ “‘%\erpé“°d?<'?°f 'p gxgeed At “t"Pl‘Ef | evel s of A2E in the RPE are

d @b esayifared adoymitRbaf APEin alded T i RPEL 2Ta0 2utgifzloliforresiden grevided
by i. p%echﬁ?ﬂ'qgﬁsi anthscﬁ@thEJ@ n‘&fc er | mon both ex eruncntal and control mice are

ene- hatld et hanol am

killed &Hdﬁv &fl%syq(l_ﬁ.?%xfl f.hﬁ E ﬂ%%@mwe¥@¢$ﬁ§| Ip addition, thc autofluorescence or
absorfibragqatnads ivdytn gidénapik g eidl@hanolamine, dihydro-N-retinylidene-N- retinyl-

phospﬁl‘ ﬁyﬁgkﬁ){alnlng %‘T&nl}{]m%:gw @%kkp%}gn?:@cﬁ%{n!mgﬁéﬁ% gﬁwg ﬁmnﬂfﬁdene -N-

ro-N-retin ene- anrin
fC‘mYbffPa‘P&Fmrwdéﬂf fVﬁWY‘H%‘ﬁEhOﬂﬁ%Péﬁﬁ‘&P?ché‘FhW%Wﬁé“W%é
specrrmbmrte@r ed using a U/ Vis 30 specuophotoneter. Exanple

7 pxEhh et Enth or’:ﬁﬁ}’étﬁﬁde% E'?of@é?inwcﬂl%ldﬁ&x' n Accumul ation
Adm nistration of fenretinide to an experinment

of “HEB R RIS T PR OURISYS® A3 frainip g tiog of %‘%5 i“ar— toa
contrafjgrou jof raife inpedeme danp @rafed forenel acamlaa@ﬁ:ayp@ﬁhsq‘uorhetekpemnemal group is
given Q—@ %uﬂyxg/ngﬂghe@&dJ}QMaﬂﬁQ(b 25 J'HPDI»%%P ﬁé,hmcﬂsg@ MQESQH Hntl) §ffect 1s

lven fenretini 10 t

seen ‘2@ tha pughsit dos/BEP m% H’?rwﬂfab@éf’g%gc grea 1§ dt !ééﬂlﬁcwmﬂm{ DéﬂrSPél??e
Mice ir6adBimis@Re eithevietparitheng! ontogie s:bstzﬂ&ss/ 1@fmj5dﬁomfg1/ viti@pus ekpe@imental time
pen’oag F&? Ioreg‘:leedl%lg OrHo%tha rAﬁer%l w}éﬁyr}m&% atuLé with nal )Pu lvlgaasdelgrrs QM_S O

m ni stere ment
eXpergEgy! PrdPﬂﬂglfbbéla*&Pﬁ@é@a%yf 025 g/ f°hYaé?}'F F‘@W?ﬁ” tifpg parigdj ot to excced
onemegperi nental time periods not to exceed one nonth.
Alternatively, mce can be inplanted with a punp which
delivers either experinental or control substances at
a rate of 0.25 Al/hr for various experinental tine
periods not to exceed one nonth. 44 To assay for the
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5 control group of mce is perfornmed and assayed for

the effects of fenrtainide on rod cell death or rod
functional inpairnent. The experinental group is given
2.5 to 20 ng/ kg of fenretinide per day in 10 to 25 pl

of DMBO. Hi gher dosages are tested if no effect is

seen with the highest dose of 50 ng/kg. The control

group is given 10 to 25 Al injections of DVbO al one.

M ce are adm ni stered either experinental or control
substances by i.p. injection for various experinental

t Toressqy dar kbe e ctnoftfentetnidnon the Broprien ofripwtulein if\fepregmiva treajed kg untreated

abeask wsgyegaﬂbb&aauﬁmkmk@& ol Biowlctdd GicBiF®. Whi ch del i vers
hetr exgerlman tal or_control subs%?rﬁéos at .a rate of

0 EZ%"PM Effestof Feprstigide on Bedfep Prathtrdied APPYERhot t o
eX\demstradoref fromdniie tolvh expertnigat]l g@npeof tnice arid @dhnitigra@onsf PPSQ @one to a

comrmggfn&?& i @Mnﬁédlaﬁu aqsye@% m@'é}ﬁécé mem@ﬂpcregaqomleam ﬁrom&ﬁnal
can ass for the effects of fenretinide on ro

impairggrt. ITh'cfé%FFﬁe gf?w BVt P OHaY ks o HFIHE PRE a3y RO %30

Highetdages §r& @ adddi od gfecdswdenéth the highe dosk &S0 make. MhexbnloDyup iskDen 10 to
e t

25 i %cﬂ&? O@r.gsva aloneﬂi[ d gre a&ﬁmf Jre% e{?h%{jé %gggﬁrt %?Pec{yldngﬂhbsg&gﬁog?p

m]ecngg for vp?oescpxpemmtal nr;z;cpa@pds @C‘io excccg gnepgol_ .%jgmetggl@ ]p}me caq:t@ jimplanted

witha gmpamcﬁ ddh»@mtneeec@@wm ofdontid] s@iSstancRit AgGid 8f (BW/E Yor Rt &
no rats are housed in 12:12 It light/dark

exPc“%mY\}Fm%’Fn [}°lt°°'§r°f°u8nr°escent white light. Injections of
zodrﬁmuwgdrtegecﬂehﬁ B2 mb/leol frgretinidp per ayjfes eppirgimaicly Boredgcabe
assayem efR&tEof G @ikie biWo& 11 2B Brodl@hdtidhal iRpAahER BY Gorfitéting ERGT
s.receive 0.18 mM DVMSO by i.p. injection.

recordﬂéstandmgomﬁ‘é’eﬁ 1o iP5 g after final injections. Higher
d dsarges?: Aesting fersRretektioh rorp Lightlaghgei s seen with the
hitgh@dwind 988 1Okapr@ ﬁEEH/SIIé\Gn P IO aiPbH Rarl kcgmsc,eyaommzom)

ies, rats are da aat ver ni ht and give
For St ST ST RS el T s et L Eh Bvcar
cycle §.5 1 findreséohiS@iteligthe injediions of @50 medklp feneixgieloe at. injerriod &r0k A @5 BMSO

are glJch:célmliLs PAT RrfrolEhOIf: § §& @%ﬁgrcleﬁleb haeuutﬂw?ﬁﬁl} Bgnjéch&hias are
fore ERG neasurenents. Rats exposed t

il S I ppEhT* A e ‘RO 47 BEFR AT A Phe
d Focded lighteerpbsind sskiied, g yreidsk-plaptddormeght indpiediaaingk ip. in2&ion of
fenreninad .58 grf}.EH'bh@EU rﬁ?:ﬂ) &g dﬁVr&ﬁlgﬁ ,gmymss f@'h% re 66

counts outer nucl ear |ayer £h ness and out er
exposeddy thiiachin qf%ﬁ%@%%fﬂ?f@a%ﬂ&*ﬁwscéw&c\yo memﬂam%fgglsht for
43 h. Emmhrc kbemaphareesnd hataxag}tzh@rf&mahaﬁasmaw)e averaged to
Q{ are eu "ilrg eées grfc recmgwge d ?umn%crilac: of ou&{‘ x?u?]sar Ea ef gucﬂne Cf agd rod

recor rom C roni
outer Wmdﬁowfea% ﬁemasurqdﬁ“syb?@? gm ?C@dsetlﬁlth§°““fpé@°5raéé o rmpers yrpiypraged

to obddd xaaduterdgiceliilg BiandeSaciotsaie etk rbw.waﬁkmad@mb@ﬁbnﬁa_%c bt at 4 and 8
wks oHﬁeLtggm [t?atcutm%gk]ts tr{(lﬁ!é:o%rf Iﬁlntbh %&éﬂ%ﬁ B,"D(BLE aldﬂag:'d EE%@ using

recovery trac
stimulithat phigjt 80 °3Ef caxfnébubqne(i?g? réﬂ)vqnhls aqcmd I’”@lﬂpqo'io@ﬁFR%fn anor to ERGs animals
are prpratis tieddiligie dnd alagiietind. @npels #t dilatedeld BRGH alefRécsrdar fom both eyes
smuléﬁmggﬁgmg go@mqg,lacaﬁwp@ si mul t aneousl y by using

d-wre corn ps. Exanple 10: Conbi nation

ThFe‘F'alﬂymf ﬁ?/'B‘?'%“ﬁ'gTq—"é’ﬁY B‘F?'ﬂ?@é“’éﬁ'ﬁd%&%ﬁf%ﬁéﬁ M ce and/ or

I atise aad/@ rdtsxsit@ad infthe tfamersfted inesples HS dutiwith lXAMHIn&Swo arms.
In onc(i)'f %c a Mgnal%s 3 OEPQ,QL Lﬂdﬂ{}?& ars e A rcasl'}.ng dgslgseof gtcu&&eﬁom 5

tronal gr oups m ce an
msfkw@ax tadl W”E&Pc‘i Y. Prehesroops additioanl ey gwsmj e end/°f raé me fyeateg syith a
combii@ibKeS 2@1@§fkgd:@r)/daji ﬁfcﬁﬂnﬂ@/a.k(gnc&@d‘mgd&)!s of h&umeﬁc&emm per day to 50
mg/k a%ld at I'I(l)]nl% F%J efra m Cgsaa Eg X qcstér9eat ed
SRRAT R a "conbr nati on o ol 'kGEper’ &gn £ arﬁ?etlnlde
and i ncreasi ng doses of Accutane, fron15 ng/ kg per day
to 50 ng/kg per day. The benefits of the conbination
therapy are assayed as described in Exanples 6-9, 45
Exanpl e 11: Efficacy of Fenretinide on the
Accunul ation of Lipofuscin (and/or A2E) in ubcu4 nul
Mut ant M ce: Phase | - Dose Response and Effect on
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prof ound reductions in lipofuscin and A2E;, 2) animals
mai ntained on a vitamn A deficient diet denonstrate
dramatic reductions in |ipofuscin accunul ati on. Thus,
the objective for this exanple was to exam ne the
effect of HPR in an ani mal nodel which denonstrates
massi ve accunul ati on of |ipofuscin and A2E in ocul ar
tissue, 10 the abca4 nul s nutant nouse. Initial

studi es began by exam ning the effect of HPR on serum
I Exainflal1: EANGA Bl Fenrefti® oﬂl im i.«\d@dmiaﬁlin@l’ Lipsfasein (GaOLLREE) andlcas

nu . r a0 Mg/ kg HPR for

! M‘%ﬂ’\{gﬂ ellht“%? DE‘N@QHC{; e stu y lg{ie'rtlﬁod bl ood was
cBe F%&‘Péﬁpﬂ‘ %WP‘tlflﬂée%i"W’él ig anirgglsaid Rwansubigcts led i SRIREF Ben

posslblmmh edictidns In@ipaustif £ud the @kic bib-esti®@lrcbljighe S\2B @l yiFoe reallzyd. The

ranonale %V%J‘ %ﬁrogclﬂ?s%%e&‘lllg rl\@b m en\één‘?fu}g% & screbd tgﬁte{i@elncea? geducnmﬁn ocular

arge anal'yses Wer e performed to confirmt
vitaminy Ad@mt@gpn 18 ingibitiprné a oyt Wkl seckieazymed e BOHieBIFREFEIATHR!S i
profouriddadtkisre & 1ihsra6h kRese, 2ma;l.a)s$:aﬁtaa£dan shiawmA defig@ent dieddermonstrate
ct. f.ram.an apca4.null nouse, recei vi ng é—leg,lgct

dramat\/ reﬂuctq ns in li 61 ac&xmu am1n Thus, dlf abjecg\iertlor thﬁlsﬁmplf .Was to anmm

of PfPRr@#ﬂl@gﬂﬂlﬁRdcl Wﬁiﬂ@emtatetm@awl agﬁﬂ@lﬁ@w of lipfesein @é p@mj epyfar tissue,
the abckEAUGLAERBods®) Serum retinol. Quantitative data indi cat e

that. at. 10 / k HPR, _al | ans retino decrea
o B PR St B! o Pl At ) £ e
groups deiivereest e D120 10 se'kg HAR, of. 20 nivkg HAReorslt dayel yAt dhe gudeof the study period,

blood @9&@&&& EréHh hONSnaQf serh @Erk ﬁgdare@&q ahE’é%ntnme a%scma(e@ém’-aﬂg,{aiy&d
wer e det erm ned be

M a
by fe"efségl}%&[: Mrely': "“‘é&%ed%i% fPais’ﬁ%ég&a"FliyiﬁﬁYﬁﬁw’f"’%d ‘%%P&@H’t‘he igguiey
of the diuterl pdalsr Savpjlclrowatdghens shadiadiindnsthessanalpits aresbdwndllig. 1@ dlexgdct foum an
abead QH Hulglg mox!_slﬂgce‘vﬁn @I&’ﬁreJMC}c D‘M%ﬁ E‘quo € l@%@&tlﬁsi’ E ll: S 26 H@’I{ HPR.

pace retinol eting at the retino

The dalauchﬁadlr/ ﬁ@wg PRsE PO RBIE00R [ LT nﬁ&mﬂiﬂmdw Plesgsby | meks
HPR, dlgrae meify! isldboghaded @ segFig.iln Roh® niighkg HPR), s@iim fefuel i€ Hdareased 72%, see
Fig. llf I'I"Heg{eﬁ? gﬁp&gcentgg%{?yﬁt{nnol a#d%hlﬁ-ﬁ'er[ug a't Mgﬁkg ﬁﬁﬁ Vglg géerﬁlqu to be

uorescence. Therefore, one can neasure
211 “?ﬂl@dﬂé&%ﬁ?ﬁ%"“‘ﬁfy retl nol fromthe 25 RBP hol oprotem by
0 !asempbmgpsdmﬂﬁgsaﬁeemgmm ﬂumieminsrememm(naxé@) dfi F}incBiaéliction during

HPR tr@a%énln 9\ tengtﬂ nhQB s 1£ JhH PpR §x§)ecps QCE T \Qﬁé'h)p é’g'? QF %E&l binding site

e|t|o |ng assa |ng
on RBE:dr#@éq%?l aﬁPMHéabwm (Bysochilie eseraaﬁml t%frffs&nto%%u MugrstcencFRoTELFr
unlike Fefi@HPR Goed kbt &h@dflubrescaate. Aberefdde, Bl dtiGne HRR kG Ekiehive A Dt ahe
ta. obtained. from.t.hes srev P
RBP hcl:é??;frc?%m?bg ﬁ?ﬁev% decreﬂs%‘s énebsoﬁ % emgﬁ}) ; Bd rﬁe ﬁﬂﬂw} Huc){esc OT' I%Ve
perforprg[2 @FsPesitien findipg aﬁ@ﬁw&ﬁﬂégﬁt@éﬂiimm?ra pvgich wesesirjagfto those
determalbd frof 16 1G QA& 420 Mgké}.[Plel.bsB@:e@IboJE'PBad &taB&FfrdﬁﬁEese analyses reveal

that l{}g?b%%mg? %s@gcgsr}gmalr}rd{u%ﬁ%lﬁﬁ li.')x.no?}':lolo rotem atgahcs% ) 1c29 emgera%u.r%/ see Fig.

Inre u orescenc ass
3b. Thgjcenipetiighiungine PEHR ¢ HE wadesdeprideprapd @iunbdlf | Iy BF ecoedd pres:
decreaSe©R rekihd) fluoreSince Wtk Sso€thitPGih cWRSMIGE ek NEsABHortiONJORsceldE sde Big.
la. Tbkégl%?&a%%é‘% [ th:; lger%lée t% g rz'lpeta :C ?J%C%S e?.g sfs?magon%c?r;s]élgta Por];nnol
ncreaje{gqcreapeadfingty) yth ereased @me ffrV% Umrivamgry, thepralste ﬂvsmtamsw@@sff HPR
beyond d@itnolhlGUHAREE SelaBfe 10 HHR holdpryen .g€ QO IMTBIPR 0. SQMEBIR WA NdaSse a

lemf%Elg%Enngf {ngolg%edlppq)acé%grogtkﬁrﬂwvg g., 1.0 MHPR, 0.5 M

cant fraction of reti no_I to
b ExtPROIZ akfercy of SeRreipe ?rrfhw«wnu'%n Ehlapefisen (ppd/orpy2E) ig gReg?
null Mtanf@1RE: ehasande:hsbﬁ.ctrmtmésmm&mummm:ﬁ.i Mick.pof usci n

( Q’vpcouun?a(t:cd qr.rgneea 01151] adt))locf eva cL{th eRIeNF Iolal%on re%ucMn JP%& JLZE precursors
in ebegdip inglRngalicy P@’ﬁevahﬁwmhtes@ 0PSO 0amedkieLipitteabtdd @uleiftaatmise of

(BL6/13PR:a1 xrbﬁﬁiyl@ahy Bha }ﬁiflod'%gﬁ aan dCe%%Ea@fs@a%ﬁ&@édsmcelr&eﬁéa%ﬂthe
LJ 'M 13 c{ i ster egl { ’
ovisc gy M TSt a1 A A PR Ut BT ekt 2
nonths) daily for a period of 28 days. Control

agel strain matched mce received only the 40 DMSO
vehicle, Mce were sanpled at 0, 14, and 28 days (n =
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28 days of HPR treatnment. A simlar study may be

undertaken to ascertain effects of HPR treatnent on

the electrorerinographi c and nor phol ogi cal

phenot ypes. Exanple 13: Effects of Fenretinide on

Vitam n A Honeostasis in the Retinal Pignment

Epithelium W exam ned the effects on HPR on enzynes

or proteins of the visual cycle using in rmo

bi ochem cal 10 assays. Speécifically, the utilization

of exogenous all-trans retinol by nenbranes prepared
chiorpfbrovspliotde/donse ufiRElipivia et bidschndlgpid-rR@pid em@pdial weeaxehatd Mireorere

sacnﬁewby%wm 8SocRof, u%fe&wcrk amﬁeaad ard mdi'@d@a‘ﬂ% inkp R28 Lygf@osm%f The
he i nhi bj tion hat hal f - maxi ma

| C
s et VAP O TR R o aytheapse RETE JFee i iy sow
remaiBideadlyly sduadoes ih ey a2 BprafirsdriPRPE-HR stelfe. 4APhnd futletestmddn@ohs in A2E,

Fg;@%@&mm@n ABNE ab@»ﬁﬁg&hm 5@% mm%wa%oa %fQ.ZE following

ran rom
28 4y 95 TR @k A B ST“F'Yé“"’éP‘f weFiakep a%mamemcrapﬁ%mmm on the
e]ectrpi'eﬁlﬁgiﬁ‘ﬁhicm rviphélbdical phabspet.et i Nyl esters and 15 11-cis
re {a?n%le lsz%fé(gssoq¥§nr§fnm Lrﬁ‘{’lt Q‘rﬁ) .L Bglﬁe%stgs?ﬁg{he Fgglal.alp Yefte Eplitnchum
dditron to decreases In a rans retinol util
( Fivg =xapisd thrréfecas op HRR Avsenpyaey %9‘10‘3’@%%@}‘ viga iy Hesing o1 F’l" ﬁmhem‘c"l
assayﬁaspwﬁch@ tﬁ’aaftlﬂzaﬁcﬁ\éeabgcz’rbuﬁillaiah.ﬁ'ﬁtlnﬁlaLl hmymmnwépnmhu bovine RPE was

studléél epresetnlatcl)vc dzga ﬁo dur studﬁ% Ze shg‘lml LEP\ bé%?t}é ana y?eﬁ 0? thc(Lﬁlﬁntlon Qa 4

asteri s
mchcm tha hﬂ%@embshlhﬂ@v pi&Ad @ccurs eﬁtapnrfrxmtewﬁ quHPéx Sgeénemslevels of HPR

in m@iﬁgﬁereafn&d Fr6th FRE whish h@o@tbsee gRdn)20 k@ B ; 1; dlanycrbr&s aa@s) rdAgY from 5 -
en 0

10 pl\IJ eYJPLIh ?uggltdegeoelxe%u%df t]én cts \c}\ﬁigﬁﬁ\kgggxé?r? Fl}?{l 8&}] rran.s‘ retmyl esters and

l-cipretirelin #ream¢ smijanto thhsee dprrédgdaheve. ohddgno vgemeysin 207 ¢ tefuppyhtilization
(Fig. 68 bl f-n W8 re@gyn B syRRS R (VL 63 e Qftf REh1 2QftisHRE ﬁlcal.r Ebf8inon of 11-

|noI oweyv tion of
e TR S UEEE e e holn RS e
utilizgfoh efcckogabuslaéasms remmj isteregdy Bwaml 1l fae revnod ig adoducydablgy friibthe
endo&ﬁéﬁ?al] r%} r%tlirm é@l@rg th ﬂ@(} w]HEBe ﬂacﬁg‘wﬁ@xq ng\ xquﬁtxﬂ tQJ]pngnce! of IendGéeﬁous

retinal biosynthesis occurs via LRAT Inhibition and
refinyl exFEF R Bt °‘15?€VeefP PEeEhoR R fdt PRTFICER PR IOR QA S, NtfRiop A IRAT
activiyl ledsiart. | Thids, thé fatnoic SOMBIrAS & aEaz At st v tddeathishid Eycle. We have
dcterﬁh&gﬁhqﬁﬁgmm% r!:d%ch%ﬁ é‘ 1{ ?;1: }e%] bios ‘EhQQon‘EEu}sQ/ﬂ L tulhﬁ%&l anggducnon

9 regat I's clear Tromsevera Ies
in allpmqugpreday| 1ot |5 tma‘i”@ %!‘Pg“”é X SPMEST LRy i SRV DA 56‘1‘5“% 2ad, Hp-cis retinol
prod@hcrnmmnmhore bi osynt hesis. Lowered visual chronophore

t hﬁ-ﬂhe aFﬁ%ﬁF‘tthS c@ca%&%&g ﬁﬂ.&he \%ﬁa ﬁ@;ﬁeetu'gé?s e%lst fortrr[oapa%o of visual

reti na e retinoid rom gener at
chromqppage bigsymdhasisrk AYers v p! {EROpHIEe %‘ﬁﬁﬁs ﬁé§°°§%ﬁ§ﬂ°é’t“r‘i‘i‘mé’? ey
retindl,1the rdn@aideftdmmehidh ARE & genamted. (Thus b imed vitdBPR noedn®chad spstdntivesffects in
loweﬁéé%w agbgnt @kcﬁﬁ:l Jic?ne;eﬁ‘t\o%el 94 Al al%flﬁtﬁ ?.ll?iarg ecls?m&ul[rﬂgsteiﬁ)ﬁs@g’)fevels

[ evel ans retina out cone
°“‘“vﬁ “I’”I ‘e%‘@ F‘Eﬁ\ﬂé”r' agjcoms prillbp loppred RBpn heRPEaFictidaaecd ahobove. 30
Thmsus, oodwe the butdolnes of tits gtodyesthap fhe rdain@nt ST thchyachld dédamtatisos end
dysﬂgﬁhﬁ?m&g bQI no@lpﬁlem%{rﬁﬁng%‘gmgﬂf LIRPS:s ﬁgxgll, N- retmyl\ Tne -N-

ystrophies, incl ut not Iimted to controlling
e AT BT B PSRRI AR TP TAE T TEE:
phosphetidy ledidnethiad) &lr@inylidee-N-retinyl-phosphatidylethanolamine, dihydro-N-retinylidene-N-
rctmw' eﬁ:ﬁmtﬂ'raxg:xé 'Nqﬁﬁﬁxdﬁig ‘QEOE@%M%SHEM choﬁgﬂhﬂ gﬂophy scotoma, lipofuscin and
druSitj Hﬁéﬁﬁ%ﬁf B Wu@atl a2 BR %ffﬁteﬁ@y admmxszauon of an agent or agents that can both lower the
levelNsflse2int taHol @M le Btddabt Ay endyhio Gploain itlyié @tuklanel AEMiddQ by way of
e A SRR 51 e € DRELIT 05 s o
deeewann@pwy e élemnelmi SWPF"B’MSE%EWW”&%EF‘J diseapn ?rge‘ﬁlmpw ig Wemévé tobea
geneffly Bp AR EBroack B hRBec bs@odded dJaMlbéHiﬁileﬁ,l vith fealetrOR. Qfaddidbn, (a)
ent s

can of
ad:mgxgtrraaorrﬁo?antaﬁ i cir agd?]tsdgaﬂ‘io crl aﬁ:t]tgolsa?s?né%gz o%épaetlcngyghoutdnodulahng at
protein in the visual cycle. including by way of

exanpl e, LRAT activity. This dual action approach to
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5 selected from conpounds having the structure of .
Formula (1) as well as other agents. Putative |ead
compounds i nclude other agents known or denonstrated
to effect the serumlevel of retinol. In order to
determine the effects of HPR on visual cycle enzynes
or proteins in vivo, the regeneration of rhodopsin
from endogenous retinoid gfores may be exam ned in
HPR-treated m ce and age/strain matched controls. 10

least orggﬁﬁm Jﬁméﬂsualgﬁm R rabBEI T &P¥ent SMEN thkGnob@NE ﬁtehsﬂén@e

andtor rats are test

el B BT R B 6V o6 o S i Y RSP St
providesartmygment forsuchrigstropfhiet dme degehdiationom &k syzpires estpcigtexptberef. Avfaggsuch as
those d@s@%cpﬁcre[n%z%' pEUs€d th Eeﬁatﬁgger%&@po@seﬁ '\iﬁn@ m:@acﬁctn,aﬁélﬁm% %ms

Lipitor(r) (Atorvastatin) vacor (Lovastatin),
selectcﬁ%ﬁ@wdf Pava QF SIpSIE %lftFPWlug 88@,5 mlﬁli as O%HGWETI\XUEHVC lead compounds
include(ofiemngaas tafvivi Br) demdnemeh @leffec( thd servia &vebiretingdodi um) and t he

l inl%gdeégh B%a'ﬁpetdl Ctsqpm Vplﬁ§l§/ge Wérggtems ;HQ'IVE I&l@ regeneranon

secon tional arm grou [frace and/or rats
of thodgpsi@ fiom &lpREpPURE IR Id 4O DAY ﬁ%ﬁ'@ﬁﬁ P RAFatEA RGO DREF s Ry (5hed
controff.€nr eti ni de and increasing doses of the statin used

| el PR TSR SHAE LRGN ifa0eS Of such

I'ns are orvast ati n)
1 Hlig @udippral ary testodiny hemnost foviheitmEpmples P, Wowihgh algipional two arms.

In one BYtR\GAGIRRAI brind, ol am&taamr&tssﬂd&mtﬂpsuﬂﬁg s#38H sdA¥s: Lipitor®
o/ esg
rorERFNRTT  SBt it TP A BER e BPtpahpe
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| i gand- bound hol d-protein shifted to nononmer form .
(elution peak at 9.4 m). In the presence | IcRAL, a 5
majority of the CRALBP is bound with Iigand and

di spl ays strong 430 tun absorbance at the nonomer

elution position (see FIG 8b). Less than half of the

at RAL is bound to CRALBP (see FIG 8c), and only small

anmount of aPR is bound to CRALBP, indicated by 350

not absorbance peak (see BRBG Sd). Exanpl e-18:
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observed when the serumretnal reduction is only20%
The reason for this disproportionate reduction is
related to the inherently |ower ocular retinoid
content in this group of 2-nonth old animals conpared
to the other 5 groups. It is likely that if these

ani mal s had been maintained on the 2.5 ngl kg dose for
a nore prolonged period, 4@ greater reduction in A2E
woul d al so be realized Exanpl e 22; Fluorescence
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be expected during biosynthesis of visual chronophore
in the visual cycle. Exanple 24: Effects of HPR on
esterification of vitamin Ain the retinal pignment
epithelium (RPE) 5 A second target for HPR in the
visual cycle was identified using in vitro biochem ca
assays. Lecithin retinol acyl transferase (LRAT)

catal yzes the conversion of retinol into retinyl
esters. LRAT is critical rpt only for retinol-retinyl
ester honeostasis but also for generation of substrate
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that of an age-matched wild-type animal. FIG 19 shows

i ght m croscopy i nages of the retinas from DVMSO and

HPR-treat ed ani nal s. No aberrant norphol ogy or

conprom se of the integrity in retinal cytostructure

was observed. Accunul ation of |ipofuscin in the

retinal pignment epithelium (RYE) is a comon

pat hol ogi cal feature 5 opserved in various

degenerative di seases of the retina. Atoxic vitamn
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apparoyt to thaw skilted @rtheiag are dévtmedzo Ber@tbin thie syarit] syope arki catkedpt of kbe invention as

defin@BPBE HPadaRtns. Certain agents that are both chenmically
and physiologically related nay be substituted for the
agents described 25 herein while the sanme or sinlar
results would be achieved. Al such simlar
substitutes and nodifications apparent to those
skilled in the art are deened to be within the spirit,
scope and concept of the invention as defined by the
appended clainms. 53 Cdains 1. The use of
4- hydr oxyphenyl reti nam de or 4-net hoxyphenylretinam de
in the manufacture of a nedi canent for re- ducing the
formation of or limting the spread of geographic
atrophy or photoreceptor degeneration in the eye of a
manmmal or for the treatnent of dry form age-rel ated
macul ar degeneration. 2. The use as clained in claim1l
wherei n the 4-hydroxyphenylretinam de is present as a
sol vate or pharmaceutically acceptable salt. 3. The
use as clained in claim1l of 4-hydroxyphenyiretinam de
in the manufacture of a nedi canent for the treatnent
of dry form age-rel ated macul ar degeneration. 4. The
use as clainmed in claim1 of4-nmet hoxyphenyl reti nam de
in the manufacture of the medi canent for the treatnent



6. The use as clainmed in any of clains 1 to 5 wherein
the nmedicanent is in a formsuitable for oral

admini stration. 7. The use s claimed in claimé
wherein the nedicament is in the formof a tablet,

powder, pill, dragee, capsule, liquid, gel, syrup,
elixir, slurry, or suspension. 8. The use as clainmed
. in
Claims cl ai nvwher ei nt henedi canent f urt her conpri ses: (a) | ysophos
] phati dyl chol i ne, nonogl yceride and a fatty acid; (b)

10.

11.

12.

13.

14.

The use ofﬂrrugrroxypgem@rtag]@or AgrrihxyrhgRdetingrtide @Fhe(r@e)nu@gtpfg @ ja|medicament for re-
ducing the fonelatipn vber- limdtinigdhestpreadof genarapbic akforiy dv Rhelorenipl degengration in the eye of a
mammal onfpikbe teatmengtoh dry ypmexgyirelaed masnladdedeperatime | n reduci ng

the formation of or to limt the spread of geographic
The use asadidimghiy claim phatehasephairogaiganetisdmions presémas aselvaté oapharmaceutically
acceptablersgmal or for use in the treatnment of dry form

age-rel ated macul ar degenerations. 10.

The use as’t1dM&l R¥MPNEBYA- ﬁﬁ?dx?@ﬁhﬂ%tﬂa‘ﬂ{lde‘ﬁ Fe@AmnGa @Rl Héd@érﬁénmor the treatment

ofdryformgc: &"?\ﬁét@d a&j’l@ d%gJHéﬁaquﬁ(yp enylretinamde is in the form
P a solvate of armaceut i-cal | y acceptable salt. 11.

The use asgla % r? éllp\h‘%?y eﬁwt %ﬂa@lgﬁyﬂama del'rlnstﬁe rﬁg'nu %%J%%e'nped%aﬁgmorthetreatment

of dry form ate m |ar%eg ration m age- re macu
§§§5ﬂ 3?1 o5ratign. N@thoxyphenylretlnan1de for use

asclmrmdln claim9 for the treatnment of dry form

The use as{y&é‘”?dép alfyeqj clﬁ,ﬁr@u1| taft wagrgg,\ﬁhe 'B‘?déqafr'BPlt is '_RLS forﬂ stu dwﬁast%r.plc administration.
claim9 for use as clained in any of clains 9 to 12 _

The use asgiaiped in aphel daieat ehwherain By nesdicpdndtés i d MM syitaol fporal administration.
14. A compound of claim9 for use as clainmed in claim

The use asTRinpdtien gaim & whereanline medicaraent s m thesfowr ¢fla tapdatineivderr pilt, degee, capsule, liquid,

gel, syrup, elixir, slurry, or suspension.

The use asclaimedinclaim 7 whereinthe medicamentfurthercomprises: {(a} lysophosphatidylcholine, monoglyceride
and a fatty acid; (b} flour, a sweetener, and a humectant; or (¢) corn oil and a non-ionic surfactant.

4-Hydroxyphenylretinamide or 4-methoxyphenylretinamide for use In reducing the formation of or to limit the spread
of geographic atrophy or photoreceptor degeneration in the eye of a mammal or for use in the treatment of dry form

age-related macular degenerations.

4-Hydroxyphenylretinamide for use as claimed in claim 9 wherein the 4-hydroxyphenylretinamide is in the form of
a solvate or pharmaceutically acceptable salt.

4-Hydroxyphenyiretinamide for use as claimed in claim 9 for the treatment of dry form age-related macular degen-
eration.

4-Methoxyphenylretinamide for use as claimed in claim 9 for the treatment of dry form age-related macular degen-
eration.

A compound of claim 9 for use as claimed in any of claims 9to 12 wherein the treatment is by systemic administration.

A compound of claim 9 for use as claimed in claim 13 wherein the administration is oral administration.



