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tautoners, as a stereoisoner or as a pharmaceutically
acceptable salt, hydrate, solvate, N oxide or prodrug

wao b@sedf719 wherein: R and R2 are each the saneP@OF/US2008/062012
di fferent and i ndependentl|y2 hydrogen or al kyl; R3, R4,
R5 and R6 are each the sane or different and
i ndependent |y hydrogen, haI ogen nitro, -NH2, -NHRLS3,
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tautoners, as a stereoisoner, or as a pharmaceutically
acceptable salt, hydrate, solvate, N oxide or prodrug
wao b@sedf719 wherein: R and R2 are each the saneP@OF/US2008/062012
di fferent and i ndependentl|y3 hydrogen or al kyl; R3, R4,
R5 and R6 are each the sane or different and
i ndependent |y hydrogen, hal ogen, nitro, -NH2, -NHRLS,
- N(R13)2, -OR12, alkyl or fluoroalkyl; R7 and R8 are
each the sane or different and i ndependently hydrogen
or alkyl; eacBRREFDESCRIRIEIGNGINTHE BRAWINGS rom
en or alkyl; R 3 |s al kyl , carpocyclyl or aryl;

dro
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hydrogen; p is 0, 1, 2 or 3; each R21 is independently

al kyl, halo or fluoroal kyl; and each of R3, R4, R5 and
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conmpound of Formula (G, wherein R7, R8, Rl4, R15, R16

and Rl 7 are each i ndependently hydrogen, hal ogen,

, 0 - . c.ej . i
Pl R Bl o Sltas ol heckioc RHCLE T il ipteg by any
eirbiod whode tirse-lihe iscoorplelaged of, aFarimiviuan, (i$elaydielesd than that of the
R7, R8, R16 and R17 are each independently hydrogen,
felpysgareeivgrpmt 104 Fyrtaamaye, I@P-f%wféfe%@iﬁ é?%nm%eil@plemented
r [ : OX i
Py G e o e o st TN E g o o iploxed
Pocays (@DMBA)), modeansei n Wis - NH or -O. [0057] In an
i pnal enbodi ment ,i.s the conpo of Formula (G

T o P o pheron- geb g Segfep ath 106 Th A BT 1 Ghistyeed COl
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(E/Z)-3 -(3 -(2, 4-di nethyl styryl)phenyl) propan-
1-am ne;

W@ H)0833478 (2, 4, 6-trinmet hyl styryl) phenyl ) pr opanP€T/US2008/062012

-amne; (E/2)-3-(3 -(2-ethy styryl)phenyl) propan-
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-ol; (E/YB(BQIEB - (@)6-di et hoxystyryl) phenyl) propan-
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20623] Pftpﬁ%e?gf%f?%})@ BMe} BFARABN fic@idh B8 method is contemplated. In

E)-3-(5
Buy peshpyle.t hilo pgaiy rapsumczl- that Poydite iy hyaplableaat-time arti At from the

-3 -(3 )
iR Ry or R N BT QHE 5.4y 708 APy SRRV By skl from the non-
éel@f@dn@celéf&) A ssunding (tReseNaphinhales) 1t 1s contern lated that a predictive
1-yl)vin henyl ) propan- 1-am ne; % 2-(3
cstimdioRl/ a%& Haly ba-formgad)by thy pmrhmrym)qgn@ipmﬁ) helam ne;
(E/ Z) - 3 - (2- (2- met hoxynapht hal en-
1-yl)vi nyI ) phenyl ) propan- 1-am ne;
(E) - 2- ab neQhkd3: (12, &) & DECQyb)st y (YD) OOy | Nax €XGiede))
(E)-2- (3 (2, 6-di net hyl styryl ) phenyl t hi 0) et hanam ne;
(E)-2- )(2 6- di net hyl styryl ) phenyl sul fi nyl ) et hanam ne

(E)-2-(3-(2, 6-di net hyl styryl) phenyl sul f onyl ) et hanam ne
;7 (E)-3 -(3 -(2,6-dinethylstyryl)phenyl) prop-2-en-

1- am ne;

(E)-4-(3-(3-(2,6-di met hyl styryl ) phenyl ) propyl ) nor phol i



(BE)-2-(3-(2-(2,6,6-trinethyl cycl ohex-1-enyl)vinyl)phen
yl ) et hanam ne; (E)-2-am no- 1-(3
wo ¢@sB3dinet hyl styryl ) phenyl ) et hanol ; (E) - 2- anP@DUSDo§/@2012
-(2-(2,6,6-trimethyl cycl ohex-
1-enyl)vinyl)phenyl)ethanol; (E)- 1-(3 -(3
-am nopr opyl ) phenyl )-3 -net hyl hex- 1-en-3 -ol; and
(E)- 1-(3 -(3 -am nopropyl ) phenyl)-3 -ethyl hex-
1-en-3-0l. [0069] In an additional enbodinent is a
io24] NRhey/ thcpde d @0 SC QI QM6 @tTPmie Si+N Gt @btained by equatlon (2) is the
phgr i eut al l(ﬁ Cce tabl eegeg%kg%dla)gg%ﬁlmlpsaa correction factor
]
s 45 L ) U S
e Idﬁﬂieltde &btween | YA @Ql(tés&ld/vl’ié]a @Q¥@alyedt)).n Jiber galue ¢ is a

ut|I|Z|n extra cel Is t. ress RPE

Dt P e o Bttty Milor B0 R FscEo8 Testal pthe particular

Wiehespedifi®. GORMRI0hS tht ABthEd iof c§@dtidnl q25‘ i Béne@ffclal in that it is

I'east about 1 week at roomtenperature. In a specific

smpwarrﬁemblaxﬁe Ig pm@wlﬁrj ciqnFidpi (t2§ lﬂﬂm@leslnrtb@ Sfmsb that this kind of

g I oqrt S calls Pe A nto erns eca"’lbs%l’lI 0¢, n P cxa {1 lr%ss’ c{@a ¢d and non-
qyed PnePerd, B{ i'21 Ny xtr% P 3 Y sMthat™

X Ry RISCQRPEabratting sifity, us%ﬁ@@daayédechtvaﬁmonf tor ddpet the delayed

conprlses CRALBP, wherein the conmpound is stable in

§8lution for at |east about 1 week at room

tenperature. In a further enbodi nent, the conpound

inhibits 11-cis-retinol production with an I C50 of

po23)t I1ti0alsd/hoted lthes sontan vasisay,dd or 0 diictissod abidviel ih zbmgection with

extract of cells.that express RPEGS and LRAT, wherein

PR CeREPRATY FRgMR RIS @& (PLaan Beagligmen RA@EIn tPrearious adaptive

ﬁ%&ﬁfﬁ%%ubl? asicefk®e 'léhstsﬁfu%htek gl'i‘Lé%r 18dst h2ast &Pé%l{LMS)

week at room tenperature. In an addl%lona

EmbﬁdAnenﬂmgsoanmqwmteh¢pwﬁmmtmmpdunddphanbanhm@nWsaadmgtoa

VBER ROREE e A M T e it abiP SCHR Y B Trpetcular, the

ﬁ%@mame Mﬁpﬁb@ammngmem%vhﬁg cqintiGk50 val ue of 1
ng/ kg or | ess when adm nistered to a subject. In a

further enbodi ment is a non- ret|n0|d conpound of

wher ei n E u r afte \Ni stering

a smgleht)1 gséEBQa%%Q @ 00l @ IﬁﬁmgtB?g f or )
about 2 hours or longer. In an addltlonal enbodi nment

the conpound is_a styrenyl conpound. In a further

B9pdai enther Reords o BrENT Sluarengiker, Bt ﬁhﬁ ovarage rfolig pquare of the
PRfake 1bReechUht REIm& I raBgeytl Gl ¢ th
%b%ﬁ%%?P?gﬁmcon%??angpgg%ﬁggﬁég |ca fae re?:”emdtc(abl ) and the
aanali @I Grd 2 (CQJM‘bONI))j Akdtose Iskliillbd tirs thblartwﬂl amirecnaib this results

roduction. with an | C50 of about M. or when }
figas%wl@ iy 74t Proflem;that can sz@?la@‘f uiRE gIFst yaTes technique.
RR§ e fS yEREORIRP dspedBThe WRGSINCIN eesﬁ?ﬁﬁfo@“cﬁn fb‘é rrha!&i%r unbiased by
conprlses CRALBP, whérein the conpound is stable in

Bdingt iimpulsoresapnicedR) fHbwing the Wifkene ofddrfQl (c.g., D_CQI(t)) and

bRt PP e A oD ARIa g o e Relacionship

pharmaceutical |y acceptable carrier and a non-retinoid
conpound that inhibits an i sonerase reaction resulting
pbigsied dilct Rbnda(t 1141 FP K@k(hib A wWhHidtee[Ih_Q@IH - D CQI(t+At)] C))
I somerase reaction occurs in RPE, and wherein said

conpound has an ED50 val ue of 1 ng/kg or |ess when

pO29|NFEG. & idldsttnesafleubhacdt a bAX/DEthbd thewn ot dtéized for the determining
enbodi ment he esent inventian provjdes a

ArBERGICEVE F&chtﬁl? Bﬁiﬁ‘;rﬂﬁ?ﬂ' ECFiver 4 eran@{lF%’&indeSh@Hgoo Toettdes block
conprising introducing into a subject a conmpound

di scl osed herein, including a conpound of any one of
Formula (A)-(K). In a further enbodi nent the mnethod

results in a reduction of |ipofuscin pignment

accumul at ed |n an eye of the subject In yet another

Y T LT "



[00103] (2S, 3R -
-am no- 3- hydr oxy- N-[ 2- net hoxy-5-[ (| Z2)-2-(3, 4, 5-
wao eoosas41oxyphenyl ) - et henyl ] phenyl ] - but anam dePCT/0820081962012
L-glutamic acid, |-[2-nmethoxy-5-[(12)-2-(3,4,5-
tri met hoxyphenyl ) et henyl ] phenyl] ester; [00105]
gl yci ne,

§O%1X/ﬂgr%>% be% #Ae@rs@ch(lﬁ’néq ﬁﬂ&lﬁﬂ@&l@ﬂéfﬂ & QEREMNH RRGDY First receiver,

Aﬂ%xaﬁm@bﬂﬁn%ﬁ&eﬂﬁhhﬁfr}bhﬁie[ WiZ) e of 1A, S;ldeterrmnlng at least one

tri en et he en ropanam de;. [0010

porsgie lovedy b @awi@/ﬁ@@ 1%@%?859 g [¢9 @e.n Eﬂse %aﬁgple of one
I

%f bﬂ@%ﬂ@?ﬂé&ﬁ%@ﬂ»ﬂ %Ieé fe 8%}{5/’1? gl_")%ﬂ(ell:% sf%g_?d("%é’ﬂif’j %ﬁ%ﬁ&%@é{]ample is unit

11@6 dﬁeﬂmunylgraepiyta)lgt hﬁmmi-qlqjkwdy@qgls&ormtt leydt peo tdafaemtdenes (e.g., t

10 S)-2-am - N-[2-nmeth Y170 | 2)-2-(3, 4, 5-
3b&§§6§%ﬁ?f¥%?ﬁ%ﬁ§?%ﬁﬂgﬁyF?x§ ﬁ%%gyléutaganlde
Rﬁ)3(i]0ﬁ11%9ﬂallgl i fnédns Bt theXdet&ndikdtibhs 2 (blodk 302, at least one

trimet hoxyphenyl ) et henyl | phenyl but anam de. [00111]
#cgnd pufdvy @é@nn@t sdetqios Adsrhiacd ignst serondressivst as illustrated by

Ha lib I F
OPBFESBAT A & mlf Stapplegen s Skt bty LR g3y Fic.
M’[eﬂhﬁhﬁg at leaﬁt onBlielaBBd 8@1 aﬁ%ﬂ seriding the CQRfo pRAidRge ulkta 0.
R14, R15 Wand Y are as defined
931 eAéfﬁch?dﬂ‘éTaHtY Tfo‘mn@]an;a\%}uabw igdisefarsnat thy @blﬁ?ﬁé&le second
t

SRR TR AL ROTRE S AR LG0R g a0y, i,
bl&dlcnge ahaiﬁlbqu:ttaﬂnt}emdicat_ﬂiim;mzilmléﬂebl akolionn ay (t)ldck[3(061 14 pparticular,

ot 01 DR CElbveih R GHGHE S Taropitct (g of the &1 Fast one

HAYERIREBquafify @8icaoP BRI RGE wakﬁﬁlels)éc&ﬁ‘}ﬁl@fl@mhﬁnﬁéi‘ I1ﬁdlcat01r The
hydr at e, solvate I V-oxi de or prodrug theréof 00115]

mhoeessiaf blark SQéZneRBbe E&f¢ct¢?5by R HieadlctR& Rait 1m®1,hmramdw FIG. 1,

A el Ru R S ST e ek iy Mcfude any
BaYbMbc axhileCdistuscaf aba iy, of For mJI ae (1), (Ha),
(lib), (rtr)y and (Ilia): Formula (I1) Fornmula (Ha

FﬂﬁﬁﬁuAéte( thelpreqigtpye ()?9[ mim]latvmm@pﬁk 396, tbe HF!HhOd r ggermining
B % 300 s s P B EP pe R0 avnst

Aidil@erﬂj’l@ch sleg g ﬁlclaldaaettch Qlgb v @Mat&h@@tddﬁ@ecﬁ@@ tht D&IMiEicq) is used
di sease qr disorder in_a subject conpris

arrrahy 8¢ sredbrrkite artreswiitsy det SWCH@S HRAYPEEE higﬁ iwghe example of FIG.
§o 'THfAjJr&de@&n%S@{ KJi) HQw fhe 58?1%%9§sh§%¥ Mlegifigc‘%i% ap % Fhethod 300
carri and a co ound aving a structure any o

feodateraee pl)edlc@w QI( zhiai)thus( bliob 304 isIshpwanldshet] acprdingly. It will

certain enbo , thaln1c di seas r

e ?agwe?lgteﬂ&w?a%e Slidarhs pis Ayt |theepr00%@§05ém Rigrepeated for
BRAUhGEMEREE ﬂﬁfe%h@ﬁ‘ Nt ®r cghﬁﬁlﬂﬁﬁ #edbadl B@aARMsmlthr Ot her
certain enbodi nents, the ophthal mc di sease or

003 r BEs. 4 gllustsaies aﬂnod@t apparetus 400 ctratr mla,adqecdetermme and utilize a

PRHICARRED Y B a8 ATE 3 fer REPL B R Y Rosure. 10

Woted apiteippaepa BP0 met ichmtinety sd m@@h&ew&e radkd tsativn OPhé Gr more

neur opat hy, Sorsby's fundus dystroP uveitis, a

procEssals, pingtherapphiceble hardvar sobmes EBY #xi fa¥ s iia gommunication

%l fe:il;? rﬁes 111%1thét§c? aR&: a I‘E.t%g 466|1na{1§e% deg %ént ?Sdg&' @&56902 or, similar
t e SClef 68 I sor er associ ated

evtide Rar khlﬂﬁ@ nseserdi %&aﬁe;, togethet.i nahe dirsgitsd@iclude a CPU (Central

associated with viral infection, a retinal disorder

related to |ight overexposure, and a retinal disorder

associated wwth AIDS. [00119] Also provided is a

nmet hod of inhibiting at | east one visual cycle

trans-cis isonerase (also including trans-cis

i sonmer ohydrol ase) in a subject conprising

adn1n|ster|ng to the subject a pharnaceutlca

e . . T T



provi ded that when R 1 is phenyl, the conpound of
Formula (A) is not:
WQ2@siIAN- [ 2- net hoxy-5-[ (1 2)-2- (3, 4, 5- PCT/US2008/062012
tri met hoxyphenyl ) et henyl ] phgenyl ] acet am de; (2S, 3R) -
- am no- 3- hydr oxy- N-[ 2- met hoxy-5-[ (1 Z2) - 2- (3, 4, 5-
trimet hoxyphenyl) - ethenyl]phenyl] but anam de;
JFfo%leééE ﬁlt Sf 9 oh'%r{)ﬁer &%lv% [:1%@ 4?0'6( :'élné1 a rnernory unit 408, ,
rimet hoxy enyfﬁ eny enyI er,
ahhmdn@xy}&n@hmﬁbmavﬁﬁmhw@aoxyphenyl)ethenyl]phenyl

{eﬂf’%‘ﬁ;? h%;@yslwgwrrgugtg ﬁ’g\%%\p}hﬁﬁé}gﬁ]‘% agl}lé,téylgél)gyﬁ%ué%l Yomute 412, which
{s2Rkd %?1 3aPm3 ﬂ?ﬁ‘ld(fe 1% T@D[ éb? aszdlgcoﬁ’sfedsprewously,

tri met hoxyphenyl) eth I heny opana
$128) a2 frami mamMc[eP&ynétrhwWS(np( ISIZQWIQe((ﬁl;lodA;Iﬁ)- that is also part of the

%erfé)ggr;&gcfﬁ %%&Eﬂ %"P %0 @n@éhy agle ayeg % lg/l%dule 414
tHat %{amx&mmtmt‘aﬁﬁw(l‘%hemyébzﬁfrﬂﬁt el ddamfcan@pdids: (also not

or 2-ani no- met hox

shqwrecmybhéhms parh eﬁshe]rpcrﬁevﬁ}rlcmumé(?ﬁ dEhe Q0 v3bis phtained by

an ther dj nent |s t he conp eac

BRSO T Bl & OB TR S0 B0 Do St pit 408. 1
pzirtlElﬁlﬁﬂlﬂlhe’iméﬁbry gt 708 fhay Biclidres BiddidiRe l(iQFFL@lbﬁfbn/mdule 416 as
al kyl; each of R3, R4, R5, and R6 is the sane

R fF st @it ngh mitad disesiererndi spuld dicobrfirmiaes, Tleg Dedule 416 applies
U
VSR, ey b o) ol o dosgdgregginms and

me{rody RAgeil @oi Salbglldfeogben edicivea6CaQl kyt ; a odelR&danckeiver (i.c.,
RIS together with the nitrogen atomto which they are
gﬁh@@w forman N-heterocyclyl; Wis -C(R14) (R15)-
[70@35] A%parat‘u§(4ﬂ§))ma cophrmtliate e D’\&dl ellicte V'aﬁle t&&ﬁ%@hﬁt@#ﬂg via
)-; each 'S |ndependently hydr gen or -
al Wybl;esseaomrrmh&atlenl e geAdenlthey tran®@1ittG6 %Bkyh mm, emagl utilize

re eac e sa rent .and i ndependent |
BaPolraasar dinchgas oamn FrhoshBhe St besaies g
gdoygr vaé @PIU/cmﬁanr 4M perNﬁ'ﬁ)s th fikkfioR og d&hana@@eﬁleﬁrof the data

orman oxo, an imno, an oxino, or a hydrazino; R16
brd 492 andy fertheache fimstionrns gsncrl fpiersagessing, including exccuting the
_n%%fo%gf%%tg %ﬁﬁ%%%ﬂ}o(r)g gﬁf}g?@ f I(;[%Ln noqu ﬁér@ﬁlat 11%:[ead of separately

opplemsakd Yas Mbdnamd FRI64t @gaid hﬁtamfaﬁwm eﬁlydmlirﬁbdr bou@ tiecuits or
provi de a doubl e bond connecti ng
Biedlshain he ingauporaied FEris 9f &Q@PC?SW%E%W&PIP%{GY BBhaAs a further

t g
oy . HARRSL00 O A Rty RO g
sedgrateé diréuioASI|) oaﬂ;lky{]lar afipargpimeny| subst ituted with

| kyl ., -ORl2, - wh [
Wl 1 TR EERS e S S & R ac
MeAldey) cir&lit. naphat Q&ﬂg%r?gédrﬁ&%l |sﬁcl§ Woshé I @Mn WM 6] arc software

al kyl,” hal ogen, or - car bocyclyl; or e)
wptihoheredults apd/podatal §rst$u6|§m mamedy wiit b0 Ry be tied to another

rOV|ded t. 0 4, 5-tri oxyphenyl .. ln
Pty R b ohondno T B BB R W RS R g B As
(Bl twiefied, th&Zndnfor P UEIOYEN cAT bOhudleYdf. othér @ifcuit types, such as an
addi ti onal enbodi nent is the conpound of Fornula (A

BEPROM vitkdecaiicella Eesgalic i RrograpmrabloReet| @nly. Maorgk] an EPROM

t t f {
@Ectﬁpaq #%ra&“%%% gr%‘#‘l eac%&g%mjg%ad%lg %eén%) an ASIC
(&fﬁli@eﬂ@ﬁsﬁedﬁﬁf dntéﬁﬁfedmﬁlraﬁf) l[anﬂme?d @isk| yn Im}jogiba:lgcﬁﬂq land other
hal ogen t or net hoxy 00132] In an additiona
FirisAdanla e ia WhBeIRdn Sre #br mul a (A) or (B),
wherein at least two of R3, R4, R5, and R6 are
hydrogen. [00133] In a further enbodinent is the
conmpound of Formula (A) or (B), wherein Wis
-C(R14) (R15)-, and wherein R14 and R15 are each the
sane or dlfferent and |ndependently hydrogen fluoro,

" T



t is 2 or 3; tw adjacent R20, together with the two
carbon atons to which they are attached, forma fused
w@b@agbs71d ng; and R3, R4, R5 and R6 are each PCT/US2008/062012
i ndependent |y hydrogen, alkyl, halo or fluoroalkyl.
[00147] I n another enbodinent is the conmpound of
Formula (E), wherein R7, R8, Rl14, Rl5, R16 and Rl7 are
r 0 y

PR FABELRAN. o YL 9880, RPN s AFH process
El-‘xsclﬂ‘sddas @E)exampleroé Ieﬁeﬂﬁbllaﬁr afproachSs. , BasS{ aphn desi S El@féi‘ences it is
or [ 0014 ] yet another enbodlne t is the
%4?5% laﬁt the rPEFHC (Rfler Rhdugpichy (of; geps in the pgecesses may be
f“c%ﬁgn O\x}lﬁle' ?Qﬁzﬂﬁ ge%ﬂhYn ahkYloo e(ﬁflzthgr R&nP: didA8sure.  The
R3, and e each |ndepgn dently %ydrogen
atcbyipamylngl arhe(bhoc[ deOpresomt alewewl dfi tbe enbadi stestiniassanipde order,
coppound of Fo erel,n Wand.Y are conne ted
BT datimrie bOhSHeh Bty Sherirondait bidtarthE abSan
[09391heh&LNIXUR i 0 theFa Rl 3adpRdciatyhiRdt B forMAtiGD dndRls nals may be
together with the nitrogen to which they are attac
fopraserict-Usinge piaye i | 8 [vari¢ty 0afs different afechngengiesn and techmques For
?e\gagng% eé:%aé%i Clpssa[’ucplgnsc OCP AN glflfolirglﬁrl?%l Slléﬂ%%]s)” sesry%llb%lst ha%d chips
fhapendyd rbeyﬂefe@énd@d p@rcalghaytl the[ @BLkR3 Hescripdh aﬂw b n@bresented by
enbodi ment is the conpound of Formula E) wher e
Beleagch feupentangcpmagnpiic paysnmagnaficdields orzpaét&clss, 0@&@44 ficlds or
§%90k§(ﬁg/ psnes Ml Yindldy! or halo; and R3, R4, R5 and

arée each i ndependently hydrogen, alkyl or han.
(0080 5FhoderskAldtih ére maﬂﬁmmat aplﬁectuhe theo tpowaniduofllustrative logical
gornula ﬁ), wherein ﬁ%%R%g? [00155] In. an
{30 omaf et rian g <o gWé BbrifsBtndrserbaEo i Aogngqspn with the
m%cﬁhﬁnﬁgdlé&os‘%h K¥beil® ma G((e‘@ﬁél%ent@@ 18 %le@tr&nc %akdfware computer
al kyl, and RO 1s hydrogen or al kyl. [00156] In an
saftitdronat cembodiiomnbf ibotlt helTa (@hfdeWﬂuﬁfat§dhlﬁwmwl‘(@)lgeablhty of

. t is 0, 1, 2 . .
St g, Y0 i, NerupdhsHEYS SRy e mulfe, circuits.
RéansRand @tégmaaer Be@addiciindesne Rhéril Yl k2818 bf tBdiK Yinctionality.
or hal o. 0157] In an addtional enbodi nent is the

Yo ﬁwcfbfunpmmutsaw( implempgrsed pnhagd vgreGyrRpANaR] 8ypends upon the

éar%‘él?l] é c%{‘(\)lﬁ%% | QLY %{1 %%Paqgtgeﬂlhoée% &b e%ecgrr%gﬁl% stglfn Those

siende ﬂMQirOﬂllakyﬂnpleh[bnS dreed Sotind ﬁﬂiﬁéﬂid’naﬁ’ly ih veying Ways for each
cycl ohexyl . [00159] In an addti onal .enbodi nent is t
PP ah AP RYcatiRs At auqhaimplGiRetation dgcisionssshould got beolrnterpreted as
Yeko tlonal
ga ogitée({eﬁtg%ﬁseqﬁ?gﬁ%gk Jé}gﬂ@ﬁe%n?%% 0 , Wherein R
Wo#y Thevahexenitistrafioe nNupigal( E)oclas a]odu]sml atcecieuity déscribed in

eonetric mer . or. a e E and Z metri
e fan W&E the ?%?‘E}Wé’PtSo‘ﬁS“i W%ﬂ?ﬂ%n&?fv [T lgmﬁﬁe?%ie(f g% pgrformed
%ﬁtﬁr@%ﬁﬁ&ﬂp urp®be @%c@ssﬁ?aﬁ MRSeHT il |@fo@é‘§,§c§pﬂﬁli)e an application

sal t ydrate, solvate, N-oxide or prodrug er eo
wiveifisi mfcgRitedinticRp (ASH?)eacﬁﬁld ipeogammablre @Iate faelae ((FPGAd or other

i.nde . hydr oge d,. R6_ar

DRGRRTRETE bico MeRPy Qi il orapmiiian Ry n oy n faraware

bahp@rts, Bt b combifdtion MIRI?, desighbdRis3 hesfornORke2funadidis! described

or Iuoroalkyl R7 and R8 are each the sane or

Bereine re gencid dUMode pOsESaT m9y kg 8 Maig@RTasessar-Ibyit in tRo ajternative, the

a

E%gésgglgn% hgﬂ?% 80%"\)&?%% C%Fsar C@o&)ﬁ%ﬁ,r 5!\}\% ?%oshttnﬁller or state

mathilﬁ@e NA aprooessor ‘MMyCJﬂsd ﬁ&ylrmlemaﬁtbdi(}heﬂ cofnbimmian of computing
Nhet er ocycl yl ; each Rl i's |nde ndently sel ected

AVaFAShy -0 e rcomrbinatiop) © e%lcP @3 i & MHAYYeRRIEN: | § plurality of

sel ected from al kyl, carbocyclyl or aryl; Wis
C(R14)(R15) -0, -S, -S(=0-, -S(:O)2- or -N(RI

2)-; Yis C(RIC»(RI 7)-; R14 and R15 are each the

same or different and |ndependently hydr ogen, hal ogen,
aIkyI fluoroalkyl -CR12, -NR18R19 or carbocyclyl; or

T



R3, R4, R5 and R6 are each independently hydrogen,

al kyl, halo or fluoroalkyl. [00172] In an addti onal
wepdsds4ment i s the conpound of Formula (G, WhECEUS2008/062012

and Y are connected by a dauble or triple bond.[00173]

In an addti onal enbodinent is the conmpound of Fornmula

(G, wherein each of R, R2, RO and R O is hydrogen.

%g&%rﬁiges%%f? a(gxfllélbx%% cr&ﬂmge‘ikc{ﬁﬂgcé@ @Jﬁ%eacﬁgﬂ’%%ﬁ Hre, or any

bthdepehdenfiguatidnkyl or halo; R3, R4, R5 and R6 are

each i ndependently hydrogen, al kyl, halo or

qﬂﬁargg f KYEDS & Rhcp Fncthod nar lzortt Eﬁne descgibed nide samRpsHER ywith  the
gﬁﬁ%cﬁﬂl%ﬂbs (ﬁkéﬁﬂedq{eraﬁllrﬁ%ﬁ Be eh@)ggh%g] 1}&t19rln qgg&vbé?@ ain a software

nmbodi ment is the conpoun For mu , Wherein
modsleadxktydted by agproemdshrt Donaa cembmatmm nf thb/ two. A software module

Rt VAN Ao\t BBt TAbgOON O Ry gy GPROM memory

RERROM [3o1§] rdoist@l Rl didkoRadenRRRSIEi &N, CB-REM, or any other
-C(R16) (R17) - and t he corrpound has the structure of

f&ymmf | goregd med:mnnigmqam H) tha@rtarﬁlil sximeplery gorege medium (not shown)

tric E _and
?E oupleg tgr%g d)tr%ci%sor sPch tllle& PlogFsor faiy a&‘t%o Eorrglaﬁgn fraom, and
sﬁaeer BObOINBh tOfthastodagehasdiame Uhi thakliymades Mahbrgs alddium may
hydrate, solvate, N oxide or prodrug thereof, wherein;
b@ indearalRp the Precseiert HoCaREsHY A the plerecdpgdium may reside in an

Y
ASICP RCAHC b HEROR, By ikl e Morm RS R8P and the
bratagg eredium tria@ residdHR, dlsoMﬂRil:&mpeneN(sRﬂla)Lﬁar teﬁiﬂiﬁl, al kyl
or fluoroal kyl; R7 and R8 are each t ame or ,
B0#ilefeone o H}qﬁaeeaewa@mimwwanﬂﬁ f'lguctews dggeriggd may be
ARl Rt @ IRt MEFawAkd, NsdBarE 2TRAN oL OB LRy V"@(‘)rﬁﬂnﬁtlﬁﬁy tﬁ&@of If
attached, forma carbocyclyl or héeter ocycl yl; or
Hl’lldelﬁsntbd) gesdfevaré,dlhmfmrctlpm mey beStarsd hydxrdxgemlttad k)ybr as one or

r_%%%i?%% Clt}/l net Sr ocyc 1§er a(&)%glfrﬁ? S@t?r-readable media
hﬁéﬂfd@gsah%n@u@y htora%e Qi A c%nfﬁluﬁl@eﬁ%hﬁédlé(\dﬂchld‘iﬂ'geany medium

nltroqen atomto which they are attached, form an

et fastlsetpe Fpnsferpf 4 computiek Program Keamy bne alage fo another. A storage
QcyVCe r t.er.o | .

FRERSBHhY, MELRUBHEY Bl DRV BEESHYbs iR iy st

Burip8sd EtdﬁpﬁéldeBty| WayS off %@hﬁﬁlet a@dmnat Iﬁyﬂltanclar shmﬁ)/dbh}ﬁuter-readable

heter ocyclyl, ar or _heteroar and R17 ach
PRdiasE e opDTie f&‘%MeﬁiOMnE Pﬁ@é\éeﬁg’e%@w Ohya%gahcal “diSk storage,

AT T e
badegden cdem]y b;/ storl desiredipfogom bydir megens in dlekiplm of instructions or data

car boc or - % -S2R13, - CO2R13, - CONH2,
Pé fca C%?—WP&I% Yot SEERRIANEPIRE &1 SP?féf’é IHighose ‘computer,

W ﬁfgehé}% I\Fﬁﬁ)&@&ns@cﬁﬂbﬁﬂ)ow &;FJE&SBPV & a%&tc%ﬁﬁé‘dﬁon is properly

form an heterocyclyl. [00177] In a further

@mu@«lja nempunesrqaﬁdalc owdnmrn dF@f exgmplm ifgth¢ bftwanh ey ednymiRted from a

Bens bt O it e ind L RHET o behfpfiiible, twistea
?é.lf‘ f(ﬁglﬁﬂltsu@@ﬂbérﬂﬁ% néd Yirblyshr legaidlogdictl RgRas irdtakdd, radio, and
| uor oal k or -OR12 00178] In a further enbodlnent
mécrptyaves dhgb thedcasigtsiegl élbemPPUQ/\ﬁ@iﬂél fyvigted pay, Bokg or wireless
t oun J
e STEL AR, S IO ORI G gy of
mediudt. Wisk aiid Elifsarui Wed bomrit, indudes @oBIpact dsc @D)awseﬂmc optical
r ture t aut Qner s ster |so r or as
glﬁ%mifgg qur?f‘é’I ¢ ;dlsac@e\ﬂ{’)aﬁioapg igk am/ﬁf lgwhsfeedlsks usually
N- oxi de or prodrug thereof, wherein: R and R2 are
each the sane or different and i ndependently hydrogen
or alkyl; R3, R4, R5 and R6 are each the sane or
di fferent and i ndependently hydrogen, hal ogen, nitro,
- NH2 - NHR 3 - N( R13) 2, (]?12 aI kyI or fI uor oal kyl ;



(BE)-3 -(3 -(2,6-dinethyl styryl)-4-fluorophenyl) propan-
l-amne; (E/2)-3-(3-(2-(trifluoronethyl)
wa@assBy7phenyl ) propan- 1-amne; (E)-3 -(3 PCT/US2008/062012
- (2, 6-di net hoxystyryl ) phenyl) propan- 1-amne; (E)-3
-(3 -(2,6-bis(trifluoronmethyl)styryl)phenyl)propan-
1-amne; (E)-3 -am no- 1 (3
[ 0 p I
6%?00@109 %ﬂ% ﬁlg%ge)f{c 1}) X hf@ké; lprg?ryod&f eng(?%tl%al al with lasers.
(Eomlbina(lli)s Bf (i abhdve- ﬁnmh;b plsoyd )Iﬁzttydbglh)nlﬂhﬁ nat ;scope of computer-
- 3-(5-(2, 6-di chl orostyryl)-2-nethoxyphenyl ) propan-|
re&ﬁ‘i‘ @MefR. E)- 1-amino-3 -(3
[0621_:16Tgé Qm IQSS&E%EM‘!)Qd 0 Ia)eorﬁ%?q and those skilled in the art
- 1- am no- 3- 6-di chl orostyryl) eny ) propan- 2
maly ;nopEmZke (Bmer08s B, @ e t¢raxtystsyfrorh,) thhehyve-desoplad cxamples

l-amne; (E)-3 - 3 - (2-ethoxystyryl nyl. an- : :
ViR ek s et s SRrm e YRR hy P Bro papifcatons
o BBt SantfRds 1$1a 31 BRtilylapgparent to those skilled in the art, and the generic
-(2, 6- d|chIorostyryl)phenyl)propan- 1- one;

peciplesrdofioed- l(esel(l 2may dbe fabphiesks ty rathgrpRemyitlyspr oparin2an instant

m(egagl(ngl Cehlg ty¥ ﬁeslerﬁf sztieiess gatanconlrp%rfl;catl(og’ gp_hgatlons, without
departigr frdm (B spliadt &-sdbsdbfaheadyol MspecpRRelaydribed Gp@itr. MnB)| the scope

(S, E)-3-(3-(2,6-dichlorostyryl hen [ )-2-fl uoropropan- .
pf thgghisglosure is not intended to be fimite the exarnples shown herein but is to be

I
Q&)orc%éisﬁﬁ% é}%d%}%_ ) (gi: ?%{e*é%{u)[r%epl{ﬂﬁ s tpﬁe zan)Q' AVHLEQREQP Fisclosed
Bérgimy | Ypisenyted thqlrtdlpamardl“dimnlph],ry( B u&d ¢Flusi&ly herein to mean

-{gﬁ\slgg f%?atagqrx)ép{p ﬁéﬁipg)r &P ggxgﬂatl rr‘gﬁ)é exe@yleéesgrgbed herein as
“e(x%n{plpel h?s%t ngcééka)rﬂ%r %F’)b% @&?s%@ B¢ Bf@&redlorad@vgl?c%%e{o@ over other

-(3 - -ch orostyryl) phenyl ) propan- 1-am ne;
eﬁﬁmﬂé&<bukmmyghyﬂ¢hyphbmmbmpdopamedh@anlmet0®5ﬂ£ﬁna($ﬂdyby
4- et henyl)propan- l-amne; (2)-3 -(3
h%’fc‘?j?e 033@@4‘@(7?%%@ ahy| ) propan- 1-ami ne;
(E)-3-(5-(2-Chl oro-6-(nethylthio)
styryl)-2-net hoxyphenyl ) propan- 1-amne; (E)-3 -(3
- (2- (1- met hoxynapht hal en- 2-yl ) vi nyl ) phenyl ) pr opan-

l-amne; (2)-3 -(3 -(2-(naphthal en-
1-yl)vinyl)phenyl)propan- 1l-amne; (2)-3 -(3 -(2-(3
-nethoxynaphthalen-2-y|)vinyl)phenyl)propan- 1- am ne;
(E/Z2)-3 -(3 -(2-(2-met hoxynapht hal en-

1-yl') vinyl) phenyl) propan- 1-ami ne;

(E)-2-am no-N-(3-(2, 6-di net hyl styryl ) phenyl ) acet am de;
(E)-2-(3-(2, 6-di net hyl styryl ) phenyl t hi 0) et hanam ne;
(E)-2-(3-(2,6-di net hyl styryl) phenyl sul f

nyl ) et hanam ne;

(E)-2-(3-(2, 6-di net hyl styryl ) phenyl sul fonyl ) et hanam ne

i (BE)-3 -(3 -(2,6-dinmethylstyryl)phenyl) prop-2-en-
l-amne; (E)-4-(3-(3-(2,6

-di met hyl styryl ) phenyl ) propyl ) nor phol i ne ;
(2)-4-(3-(3-(2,6

-di met hyl styryl ) phenyl ) propyl ) norpholine ; (E)- 1-(3
-(3 -(2,6-dinmethyl styryl)phenyl) propyl)pyrrolidine;
(2)- 1-(3 -(3

-(2, 6-di net hyl styryl ) phenyl ) propyl)pyrrolidine; (E)-
1-(3 -(3

- (2, 6-di et hyl styryl ) phenyl ) propyl ) pi peridine; (2)-
1-(3 -(3

-(2, 6-di net hyl styryl ) phenyl) propyl ) pi peridine; (E)-3
-(3 -(2,6-dinmet hyl styryl) phenyl)-N-net hyl propan-
l-amne; (2)-3 -(3

-(2, 6-di net hyl styryl ) phenyl ) - N net hyl propan- 1-am ne;
(E)-3 -(3

- (2, 6-di et hyl styryl ) phenyl)-N, N-di net hyl pr opan-
l-amne; (2)-3 -(3

o I LT T



tenperature. In a specific enbodi nent, the conpound

inhibits 11-cis-retinol production with an | C50 of
wW@b@at3r@od nM or | ess when assayed in vitro, upPCT/UE1008/062012

extract of cells that exprags RPE65 and LRAT, wherein

the extract further conprises CRALBP, wherein the

conpound is stable in solution for at |east about 1

week at room tenperature. Ignﬁgrther enbodi ment, the

conpound inhibits 11-cis-retinol production with an

| C50 of about 10 nMor |ess when assayed in vitro,

WHATZEShGLAXMEIR 1S:0f cells that express RPE65 and

LRAT, wherein the extract further conprises CRALBP

erei,n the co und.is stable in solution. for at o

Feast Adpificd EHRGERng b Birtciip sParbl Bl PO o wfpociver in
adehhuanRatiot §ReM MBOeihdd doMPAsihLL | Noi d conmpound t hat
inhibits an i'sonerase reaction resulting in production
of 1ldetpmninigiahistast opkdirgticharngl dualp msicidw frasme firgneceiver;
o0eu St My T pE Tt PEE S Inal SRR IR, RRetG: TP & sesona
sadbjvectnd I N a further enbodinent is a non-retinoid
conmpound of wherein the ED50 value i s neasured after

adm nfdewtingths nsedigihe dgseel smakityandisaigb thieughoa deegon of the at
RYY tﬁis@rch _Y uglitgqgai%atgf ah? RE Nt Iléagt ghk g&ghalcﬂgﬁ{el quality
enbodi nent the conpound 1's a styrenyl conpound. In a
fndidatver enbodi nent the conpound is a non-retinoid

conmpound. [00185] In a further enbodinent is a

har eutical c osi.tion c ri sing . .
nar mhbe i 15 delincd b st bayhern Salri ghfstirspannel quality
tRadatdroBicRict e minkd Gh8 A @ dMAE pREQI SR AL MWishdrtidd diffepéht points in
of about IuMor |ess when assayed in vitro, utilizing
beract of cells that express RPE65 and LRAT, wherein
the extract further conprises CRALBP, wherein the

§ ‘on‘pOAILFQ rﬂe%ho ta@sbéie%nie iR ocllalfr:h' P,nwlfle%' .at%e lfﬁﬁsrteceﬁg&u'g o n-delayed
Week at roomtenperature. In’an addi 1T onal enbodi fent
te®ei@ephar maceuti cal conposition conprising a

pharmaceutically acceptable carrier and a non-retinoid

onpound that, i nhibits an.i somerase feaction resultin
|2-n pr igg g}qﬂm Eoi dql_%_eeilg cladm; %o\yl}el‘%ﬁél;% ian-g,g{;lae(? Tecetver fs a rake

FS@NEr ase reaction occurs in RPE, and wherein said

conmpound has an ED50 val ue of 1 ng/kg or |ess when

adm nistered to a subject. [00186] In a specific
énbodThemethal as definpddino¢larm dumdiciaiy tsh senonprescave|igpe delayed
in a retinoid cycle conprising introducing into a

§ﬁ€?@&t a compound di scl osed herein, including a

conpound of any one of Formula (A)-(K). In a further
enbodiThenicthod s defihwidn lctsil 3t svhertirfthe @idlagtd aRei@tr is an equalizer.

I i pofuscin pignment accunul ated in an eye of the

subject. In yet ot her enbodi ment. the | i pofuscin .

pi gmsﬁt‘e Péeﬂ}@dr@t %W@d%ﬁ 1Ry 1 geiersin s st 6¢chichés @ rake receiver
(PR sedABIETIvok & diGlouaRRE her embodi ment is a met hod

for treating an ophthal mc di sease or disorder in a

subj ect, conprising admnistering to the subject the

phar mhbemethodlas doivpsisintclaom ldedercinidd fimetionsompnises:

further enbodi nent, the ophthal m c di sease or disorder

i s agb- Calatest) rach] GQlLMege ND AEQIGNT Ar) St Ay A1Ql(t) s

macul ar dystrophy. In yet another enbodi nent the

met hogrhe@sdl CQI(t 7 /&) ety Ghrédictivef CQI pod usei th- pi, JBOQI(t) is the at

accunmul ated in _an _eye of the subject. In yet another )

eas e wesemdiayalify célémg:‘é émqqca‘gq)rgqﬁagmrls}rg a previous delayed CQI at time t,
y - . . I B _

R B B B R0 S A Sl B licalBOG Hrisfl  nom

di sorder is selected fromretinal detachnent,

henorrhagi c retinopathy, retinitis pignmentosa,

cone-rod dystrophy, Sorsby's fundus dystrophy, optic

neur opat hy, inflammtory retinal disease, diabetic

reti nopat hy, diabetic macul opathy, retinal blood



[00225] as an isolated E or Z stereoi soner or a

m xture of E and Z stereoi soners, as a tautoner or a
wOorRooBas41of tautomers, or as a pharnaceuti cal | BCT/US2008/062012

acceptable salt, hydrate, 9®lvate, iV-oxide or prodrug

t hereof, wherein [00226] R2 is H or Cl1-C6 al kyl;

[ 00227] each of R3, R4, R5, and R6 is the sane or

Lkl er i e n d
A P fh D2S8E PSRRI SRR ol ALKl B chme
ﬁiﬂﬂitﬁ indichtog e;ﬂmpﬁlm@(ia abikytlayed Cﬂl)at @rhevheandi 4) 1) and ¢ comprise
- or -éx %g 13 ; [00230] R10 is hydrogen or Cl1-C6
@FQ?@““B? FOBEBY yalpgs- and R1O, together with the
nitrogen atomto which they are attached, form an

b V- hetrgg Qféﬁféhﬁk deifiﬁ)&iaﬁ %1an¥1v 13 W'hgl(elﬁl t]ﬂ%)f&ﬁ]e@)l comﬁ%es o
-S(K))-, -S(= - or - Yis -

(0623 rt%%[ w3 &) ?W'?a?;%@(@ NELAY,
ﬁgfggtengreé?r@ﬁ{a FLEAt{; ﬁgn%er(g cgt?ve (rnaFQtdqg %ttl ¥ Ag,)ﬁ r@éﬁB is the at

[c@§Dh¢é]seddhd qalﬁlityl%lﬁmidl) ﬁﬁﬂl@dﬁompr{sﬁ@%ﬁ]evﬁﬂlﬁ daﬁﬁede@I at time t,
are each the sane or different and |ndependently

WC8Y e, Aﬁew dRfethe plurality of fiksf ichanngay @hty [OErateys CIPPIRIES a non-
0 r
S BT, PR M, o™ E i RERG o o Rhannel
qm.‘hty( 1ndlmatbfw24ﬂnbnﬁilg and)nRifﬁia}tedg@Qieat ftiaremt,a adld recomprises a
bo gd and, R15 and R17 together forma direct bond to
9¢H@n§iﬁﬁpﬁmévﬂﬁﬁd connecting Wand Y; and [00242]
Rl 1 is alkyl; phenyl substituted with alkyl, -OR12 ,
16X CHRh %tﬂ‘d" gh€ 'd@teﬁnin%gl'a6pre@ic|f138ydhan§élkb{l‘fh)h'ty indicator for a
hal ogen, fluoroal kyl, phenyl, -SCH3, or aralkyl;
mgﬁ@w@mﬂonmmc&ﬁ@nwst@mt thopapdrytus ayspiising:ed with
al kyl 0 arbocycl yl; cycl ohexenyl
opt ] oftdP Ry SBE B op e ST GrieHTE] ky 1 1 90243] “provi ded
that R11 i &et&@ﬁm@ at‘ﬂe&‘t bhd ﬁf@tﬁ%ﬂ@ﬁﬁw 1nd{c%2ﬁ‘6in d firsBreceiver;
specific enbodlnent i s hydrogen or "-butyl.
[ 00245] | ndeteimipg gt leﬁéfcwq &eceﬁw@alh%rﬁhg«nnq%an%tg@ﬂr figm a second
&%%95 aR§ fluoro. [00246] In other specific
‘ments, each of R3, R4, R5, and R6 is the sane or
di fferent aaid;latadh@@mdlmivle)chhmc&l egelity imgichtpl tlobugh a function of
gﬁaﬁg certaln speci.fj.c enbadi ne ts at | east
ast@;le Chéli’ﬂfl ety an %,aéqrd]élgﬁhe gt ea(§ ﬂléerse&%t} (wa&ﬂty channel
ﬁﬂgghﬂlgupnbodlnents at |east one of R3, R4, R5, and
R6 1s methyl or nethoxy.[00247] In a specific
enbodi mentory Reupiled to(tinHat) led@Homhpoe¢ssom is 2. I n ot her
specific enbodinents R is - C(=O R13 wherein R13 is

t hy 002 I cific e
OF" R s o e AR ot PPl bifin TN BE D raERget awatiey
deaage iredetdi@inidland kAchod e pRpARY btur arReptci®e iFferent points in
each of R and Rlois hydrogen. [00249] In other
gPeci fi ¢ enbodi ments, when Wis -C(R 1 )(Rl )-, R and
R15 are each the sane or different and independently

dro hy! f ‘s
Y B apek R R AR clafth I whorbi b BEGRRAIL s ¢ fit-delyed
oiceiRid and R15 i s hydrogen. [00250] In yet other
specific enbodi nents Y is-CH 2-, -CH(CH3)-, -CH(CH

lf her T%aﬁﬂés %@&e%}]@glm E& vihc(r é%eepéﬂ gée%%itref%}zeéds a rake

WckiReal kyl, -OR12, -Q(CH2) OCH3 wherein n is 1-6,

al kenyl , aIkynyI, hal ogen, fluoroal kyl, phenyl, or
-SCH3. In other certain specific enbodi ments, hal ogen
is chloro. In yet other specific enbodinents, nis 2.
[00252] In other enbodi nents, R11 is naphthenyl
substituted with -OR12 , wherein R12 is hydrogen or
Cl-C alkyl. In yet another specific enbodinment, RL1 is
cycl ohexenyl optionally substituted with Cl-C al kyl;

i n anot her specific enbodinent Rll 'S

L L



that occurs for the batch data to arrive, and due to

conputing paraneters of the receiver. In addition,

wa@l200a4t347%9 | nt roduced due to the particul ar appPCTHS$10081062012

of the receiver (i.e., equakizer filtering, or

interference cancellation). [0005] A fundanental issue

that arises is that such processing delay causes the

é:p Ofl“h% ngagﬁ{léa geﬁtfeﬁqttvfaﬁmfﬂp v&ﬁl%%fn e §e|38nd ceiVEr is a delayed
ransm r ecome s e., not curren 3. or

exawpl.e, if the receiver chaln introduces a Dt tine

del ay, then the reported cQ at a current timet + Dt

ul d_pbe based on on evious, tine

5 g étpwa}ué pbr fcle%lgidglglc ﬁtg defayed recelver is an
&ﬁggg&trng per f or mance and nakes passrng conf or mance
tests problematic. SUVMARY [ 0006] According to an
aspect, a nethod for determning a predictive channe
dbal i ifkle pprdrates oydefioed & ¢laioe ] Gevharein shacisimeneizen is emake receiver
%¥§ o%dQ&%%EQ%%%, Tg%mnethod i ncl udes determ ning

eas one it St ciaRneT gquality indicator froma

first receiver, and determ ning at | east one second
thann®he gppakdtiiyas dediinedinoglaibr DinvehesEe drrdun@di coatprisdde
met hod further includes calculating the predictive
channpl C ?M Aty =401 col@y+ b N WIhl(e+ hgnet Nan (@hidhe at
| east one first channel quality |nd|cator and the at
| east R 15ecQNd-+cAgEl HiatioychDNd £ahRrt + WO QI(t) is the at
According to another aspect, an apparatus_for
testemaispéang calahtyedtamalw@lmtmwetprqu@l 4 prgvionsldelayar CQbat time t,

m&r EBpaRo i B8 P E L 1P B e EA Do ORGP Gl « non-

gﬁtﬂt €QManenRt t +eastNDNeQ{ty &t arfoanRk tHYPlrity of first channel
lcator froma first receliver and at | east one

g@é@mncawrﬁtormmém@ea npirdplerebt K rapinge seandnd b, and ¢ comprise
S Or is further configured to
@%ﬁcu d,ed%ﬂ%u%@ ?%tlve channel quality indicator
through a function of the at | east one first channe
tRlal i The appdiraadad ordefined irhdaiat 10, edriciote fapcaandogipailsed: y
channel indicator. The apparatus al so includes a
nmenor p couphest) =D thel(t+ ¢ @ast CQNE) PNOC EXHAR-At)0008]
Accordlng to yet another aspect, an apparatus for
det er {hgicng @QH’E edi§td Me raBanRl carad 4 tithel thding ab %Qtngrls the at
a receiver in conmuni cation systemis discl osed
rtawnatsg@nndrmllawéélammltmr pernEismgrH prgwaus Helaged GREat time t,
han u L.ndi Q irst. rece
AREQEREANG of B Pl B RharteP Bdes oBng e o non-
éélayvaeC QI ij hlﬁ@t oF Atl oNDaCeR@E P dadoditeionerthe Ehﬁaht of first channel
apparatus al so |ncludes means for cal cul ating
ﬂlr?éléﬁ’ cnfiggogh sAmerisigaat i nop-daiticdat O et rlmrgﬁ, and % comprises a
P%g NePlod H@»g&u%east one first channel quality
or and ﬁe at’ | east one second quality channe
|nd|cator. [0009] In still one other aspect, the
p9.eseAn apmcdtas doe dbeahinies aapedmput echapna gqlmin'ltp rindicgtbr for a
i ncl udi ng conput er -readabl e nedi um The .nedi um i ncl ude

EEGHE T 9 ORURHHERTN SYHHT BF 2PRATRU SPMPRENG | east one

first chanpghnfedkibleyminii £aLQE oA AR Bhdrnkp Eruafli%: Bl &for from a
code for causing a conputer to determ ne at | east one
ﬁe@ewdnquallty channel i ndicator fronra second

recei ver, and or. caus a co

he pr e coreon BhEsmdinGRT IS Ao e GigRaratfor fom
h yaohll ekteRbr;tdng at | east one first channel quality

i ndi cator and the at |east one second qual ity channe

i ndi cat or. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010]

FIG 1 is a block diagram of an apparatus used in a

communi cation system for predicting a channel quality
indicator. [0011] FIG 2 is a graph of channel quality

i ndi cator values over tinme fromboth del ayed and

non- del ayed receivers [0012] FIG. 3 |s a flomchart of

o o o o, -



DCQ(t)), acurrent NDCQ (i.e., NDCQ(t + Dt)) and
the previous ND CQ (i.e., ND CQ(t)). The paraneters

W@2008/1347&nd ¢ are |inear conbining coefficientBCT/H81008/062012

ideally are optim zed in ansadaptive manner (depending
on nobility, geonetry etc.). It is noted, however,
than according to an aspect where the inplenentation
my b e si f -' . i TR
apor oxi mat ot 1T CplePalibg B, AR PECARRER BMey indicaor through a
facdoebe s itsleadt 9ac st dhaphatqdlityl indicstof und gy atleaene second
t hat, accordl ng to an aspect, optiml values for
pualtyehaepel ipdigitor coul d be zero, thus |eaving only one
non-del ayed CQ value (i.e., either ND CQ(t + Dt) or
N_ quflé )q%pa?zﬁhﬁ& &é?ﬁgd iDcidgh €9 n@vfﬂér&ﬂ a%l&glgpéﬁ@sﬁélﬁgnel quality
Accordingly, in such an aspect, only one
md}catoee@lretd@tebmmétaed wigheaf. th§ D@Z&iity pecua rabtehmctlw diffsirent points in
further prediction function or nethod is
tenplated. In this exanple, it is again assuned
that D CQ(t) is available at tinet + Dt fromthe
del ayThe heityess dofthel MatlalNd1 CQvkdrerh th¥ First 8dtdiver is a non-delayed
ND CQ (t) are available fromthe nondel ayed receiver.
KSSHAE-ng t hese known CQ's, it is contenplated that a
predictive estimate of D CQ may be forned by the

QPer aﬁ“h@% ?at?ﬁéjsadéf?@d (@ala?@ b;’%h&elg e tzd;h 89 add88cditerts a rake

(@¢®%24] Thus, the predicted D CQ pred ct ed at tinme
t + Dt obtai ned by equation (2) is the earlier value

th of the | ay.ed,recejver (i.e., D 1)).
Shus Shcapmies Snafip i et 15 schgug Tisehel is a delayed
ﬁJ@eiR;EIKTE or non-delayed CQ varied in the |ast period
Dt (i.e., the di fference between ND CQ (t) and
ND Cq£§yt+ Dt)). The value c is a predeterm ned
ebnst Ahe a@ﬁ@a UtSoaSoétﬁn%il iny clagip| 3}, vhercothcedelppyd receiver is an
{"ﬂ&i&% to the particular systemspecifics. It is noted

he net hod of equation (2) is beneficial in that

is sinple and unbiased. In particular, equation (2)
QS si Tlf’pé eppamtthes dedinséirt ¢dlamm 1 hivehekéindheofirspreeelvert isna rmlm/receiver
Eféf e r robl ens because it does not exactly "m x"

éﬁéﬁcoﬁ 66 oivte By E&ds, but rather sinply uses
non-del ayed CQ variation to adjust the delayed CQ .

pO025Thé bppasatdd &UcHabeth difiaf 1 & Rt@R theVfahdtR%H Bmprides:
or ¢ discussed above in connection with above

exerrpbacm?qu,gtt) Lons ¢dlnor N @ait Pa® ﬁBW@QI(t)

according to varlous adaptive al gorithnms such as

recur r n r -
(LMB) %F%dgg?é ccor i[isﬁglet(p %dg’anm;a%scgie?ts d tlﬁ%q Bragn%%t@@gt) is the at
Rastlong samhdcqmm@ dhaﬁnal Inmﬁealtormqrrdmgga pmvauMdayﬁqOQI et time t,

Er e It| n éég %I!FG‘I: rftal%t%@ m n‘hé; Lg@ &ewgiﬂ%t@éso Qomprlsmg a non-
é&%ddC?g al ‘ﬁn{ehte”&tl Iop! @%Cfﬂ Haldotr MBEhE pl uraht of first channel
Average(D CQ (t+ Dty - D_ pred cted(t+ B[ 2 (3)
@027 indicatats hempmemgss noidelapeh CEY uaarten@t réumd a, §3 tand ¢ comprise

age. gé thfﬁ i?l{are of the difference between the

B PYEHEYIVE- cQ (i.e., D CQ pred cted (t +

Dt)) and the actual CQ (i.e., DCQ(t+ Dt)). As those
skilled in the art will appreciate, this results in a
sinple optim zation problemthat can b e sol ved using
the | east squares technique. [0028] In yet a further
aspect, the proposed CQ estimator can b e nade
unbi ased by infinite inpulse response (HR) filtering
the difference of DCQ (e.g., DCQ(t)) and the
predicted D CQ (e.g., D CQ pred cted) according to
follow ng rel ati onship: unbiased D CQ pred cted(t +
Di) =DCQ(t + Dt) + Filter [DCQ(t) - DCQ(t+
Dt)]. (4) [0029] FIG 3 illustrates flow chart of a
baS|c rrethod that |s ut|I|zed for the determning a

-, . B P~~~ o o AL 2+



exanpl e, data, instructions, commands, information,
signals, bits, synbols, and chips that may be

wo edosnatteed t hroughout the above description nBYT/D82008/062012

represented by voltages, cusrents, electronmagnetic
waves, magnetic fields or particles, optical fields or
particles, or any conbination thereof. [0040] Those

skilled in the art will further appreciate that the
Y@ri Ogfe %ﬂa de\ﬁﬁe%ﬁlgél&ﬁ{ lé) E H4R%v com rlses
circuits, gorlt m st eps ‘descri I'n Connect on

%h?@ﬁ&@q S SR SRBNRE AP RORET SETRREF A vare

o CorSL gk o et to clesrhy, LR A1e AN e
ichétut lseddnd uﬁﬁ@%ﬁﬁiﬁl %dl@t&%&?ﬁprﬂﬂ%’ﬂ growoﬁé ﬂ@lh!jrédSCQI at time t,

nmeans, and steps have been describ ve generally

N@f&lﬁst 81 1 oreg the plielity of &lrstchanngheuahiéy indigatprs comprising a non-
nety I i s ipl as har dwar

BB COT L el P BB Ao RO 05 B e chamnc

qmmy riafichtdrd RPOPECingNa thvm- @alagreal C@ystt éie Thasé c comprises a

skilled in the art may inplenent the descri bed

piseeteraingd Feiptanhvaleeyi ng ways for each particul ar

application, but such inplenentation decisions should

ot ba I RLEiRHES £ HebRgrigngeparture fromthe

scope opﬁ& grégengﬁéﬁgclosgn ng[0041] The vari ous

i | lustrativenpugi-calabd medism comaulsesz; and circuits

descri bed in con on with the enbodi nents. di sc| osed

herein may be i fﬁﬂe hgnfaé’ﬁm@r A Y Sre (P %ﬁﬁﬂm& g%tnlﬁa%ﬂ one first

PHhROISRIaRfyARERSOF frof L8t fabived gnal processor (DSP),

an application specific |ntegrated circuit (ASIC), a

field progr ammmde @atceuang Ay CIFREA) toodetotrhiae at least one second
discrete, gate or transistor

R SR LL e B0 B e R SRETHE 95 Sany

con‘ol nation t heg&if fod%&uﬁﬂi?d compaek ft@carctihe ﬂlermtdh@me channel

descri bed herein. A gene pur pose processor

Avaditn prdésats dougiha funchon pé theiaf aptzane\fisst ghaangh ﬂ%letg svtﬁflcator and
Y, r, controller,

ﬁ?é?g%g%?¥o aﬁM%BMM9g@gthg§§%§ﬁe A processor nay

al so be inplenented as a conbi nati on of conputi ng

22vi c&be cemguter arapmarhimaducons defiaedDBPclaind 28, wherein a plurality of

Croprocess Iurallt of m croprocessars, Qne..o
DTSN B B GBS e SR TRUR O A Sich: 21 8P TG occur at
{%rsttaéé'ﬁyfe @Ift’e%nt%lﬁf?s #Qphd guration. [0042] The steps of a
or algorithm described in connection with the

enbodi nents di scl osed herein may be enbodied directly
3% haflbeweeraputpipragest piadre aggdiined iaxcdann 2% whyrean the first receiver

roges in.a conbination of the two. A software
{%%Pq §%%Md?é§P7e in RAM nenory, flash nmenory, ROM

menory, EPROM menory, EEPROM nenory, registers, hard
8l.sk, The cenputabpre gdins frodact@O-ded or clainy3@tWietrcih oiamai-delayed
storage nedi um known in the art. An exenplary storage
FRSEIVES @ABEC SAYWH) may be coupled to the processor
such the processor can read information from and
38 1 U eTho 8RRt %o%r@m plouat & agdnddel bilim 128, thiRrein the second
alternative, the orage nedium nay be integral to the
ﬁm@@@@S@MﬁMThéﬁpﬁn@essor and the storage nedi um may

reside in an ASI C. The ASIC may reside in a user

rm ﬁlﬁe co u%ep eroa l R nraEhIlcheas (,Iiel'fleneg G Ffansno§2 ol ertelhnethe delayed

s ‘'or age redi ﬁhﬁg shde"asdiscret'e conp
ﬂﬁ&hmﬁ@hﬁb@aﬂme{0043] In one or nore exenplary

enbodi nents, the functions described may be

i mpl emented in hardware, software, firmwvare, or any

conbi nation thereof. If inplenented in software, the
functions may be stored on or transmtted over as one

or nore instructions or code on a conputer-readabl e

nedlun1 Cbnputer-readable nedla |ncludes both conput er

o, o -



determ ne at | east one first channel quality indicator

froma first receiver; determ ne at | east one second
wa@e@Bilts4r1ichannel indicator froma second recei REF/USHNE062012

cal cul ate the predictive channel quality indicator
through a function of the at |east one first channe

gquality indicator and the at |east one second quality

Jﬂan nﬂte eﬁb%aﬁﬁ%t ?%rdefﬂgq E@clm pr?e%if? Iﬂ?edfltspr Epgeﬂg a.rake receiver

east rocessor e dppar atus as ned in
mk&hﬁk&@ndmh&h&rmz@&ﬂhwm&kity of first channel quality

i ndicators are determ ned and each of the pIuraIity

cur res ective dlff rent
g%par 16, sodebE prasm i @rrer ity Fhavigiia ttﬁe code for
Eeﬁﬁﬁt‘ Vaeéo C}ﬁtt& t QQlcgﬁteaﬂﬂ@ ‘ﬂrerd?cqﬁfb\éﬁénneiléuah ﬁl(ﬁ(&ﬁﬁrtﬁﬂH& includes

e ined in claim12, wherein the non-del ayed

¢ﬁ@$mgém3ﬁmdanrake recei ver. 14. The apparatus as
defined in claim210, wherein the second receiver is a
del ayPdCagei Agr-.a D5CQIher piar@Rlis+ as) -deNDh &t li(t)
claim 14, wherein the del ayed receiver is an
equal ivaere. D I6QI(T heA R e Firetictae dOf btnedmcnt €Agimn (lQI(t) is the at
mherern the first receiver is a rake recejver and t

karong spewdiqvality; dhanpe! deflicatoromprising arprevigph el arftrisc% at time t,

%gw& iR )% %J‘?B%%& %ﬁt? ¢ rlgsttﬁ@w@%tlwﬁd@{m &%@ﬁﬂsn% a non-

m;edd) cqyn (at eindd COAt NDDCRI{ts ist mttmrentectm pmrﬂ@ adtfirat channel

S t ast. one co
atfgﬁ elgﬂle%t%fﬁ B A dg'atﬁrf FQ?na@ W‘pt 7 and ¢ comprise
prbarefinQi boRlant V4B . ND_CQ (t + Dt) is one the
plurality of first channel quality indicators
conprising a nondelayed CQI at time t + Dt, ND CQ (t)
36 andhhepmpnier mmrmmraduot yes ofefined ¢ ctahtar%elwtcmgnrth@ code for

%arh%%l%qat (ﬁogr?pu err[ﬁ,ﬁ alcy %‘1% pt?g 4L écql (S ﬁ}éadnngg%%hg% %n ﬁgrtﬁer includes
d8ectihbehfpatiat: us as defined in claim 10, mherern t he
function conprises: DCQU(t + Dt) = D CQA(t) +c (ND

t M{}@D th
pr et(zll Ic)%rlcv é@t‘?q&igg(lﬁ 4C(t@fdrh); t ec@l(ggcgb (Tt)d?lt% Att??e :

;egfte vl 5 3?;?’@ +3&r&§ fn¥ tp%tﬁ&n%' CQf’\‘IQDﬂ %%hert rgm;s | éQﬂ@ is the at
bag dnhecqindrquhlityychefindl indtatahamyelsingleaprct pus ddaymi 6@5 at time t,

KB Lo o dn 5% e DBkt or fi tsparkich ol Bnifrelorggrpyrigne a non-

HEEY GOEON %t GRIEPF +ANIND 0ORARl MRtk Gk tﬁé ptdrarﬁytof fA8dchannel
C conprises a predeterntned constant val ue.

appidy andisatoor cdepesing ni npradghryedi €QTvat @mme Ian@h ualdomprises a
ingtpator forta receiver in a communication system

Py egﬁﬁg?%fﬂgzﬁ%h%P?S|ng nmeans for determ ning at

| east one first channel quality indicator froma first
receiver; nmeans for determ ning at | east one second
qual ity channel indicator froma second receiver
andneans for calculating the predictive channe

qual ity indicator through a function of the at | east
one first channel quality indicator and the at |east
one second quality channel indicator. 20. The
apparatus as defined in claim19, wherein a plurality
of first channel quality indicators are determ ned and
each of the plurality occur at respective different
points in tinme. 21. The apparatus as defined in claim
19, wherein the first receiver is a non-del ayed
receiver. 22. The apparatus as defined in claim 21,
wherein the non-del ayed receiver is a rake receiver.
23. The apparatus as defined in claim19, wherein the
second receiver is a delayed receiver. 24. The
apparatus as defined in claim23, wherein the del ayed
receiver is an equalizer. 25. The apparatus as defined
|n cla|n119 mherern the frrst receiver Is a rake
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