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Fused, Tricyclic Sul fonam de Inhibitors of Gamma
Secretase This application clains priority fromU. S
woe@vitgicohnal Application No. 60/810, 431, fil edPOUO&2087/070419

2006y r il v ISy [ ' 7

FET QRIS KOO PRRARR: 136 BROCRESSHORTGFMF OPIA

Application No. 60/922,771, filed April 10, 2007. Each

reference is incorporated by reference inits

entirety. Background ([QROPRREFERENGR Field of the
i A i R Foph Rl SR e RN S bEned Austraian
provisipnahphtontdappepbtiche Noe 28@c0d3 ati fibed hure & yA00hegiescontents of which are
. Therefore, the fused, tricyclic sulfonam do conpounds
Incorpaate ‘EWBWYFHSFEQGB}%%QH¥¢ n of cognitive disorders,

such as Al zheiner's disease, in patients susceptible

to cognitive disorders and/or in the treatnment of

patients with cogrfiELJROK THEJNEENTIONder to inhibit
the g a4 R P SRR BT ot or o
control I g drabduteh Othe p Rsplt €35in g nz@?iag afiesldy though @oOdoldEn the youn

Awnglzheiég?'g | sease (AD ig a deg%nergtive brgin youne
persordi sor der characterized clinically by progressive | oss

of menory, cognition, reasoning, judgnent and

enotional stability that gradually | eads to profound
More patit@brigdahBinv@hadn oshcand thid diderlnally-zdeq hbon-nAiXiifscal contact lenses
i very conpon cause of progressive nental failure
in the traafipeAt PNy - dHEATIEHEA LO%H AN gnpRyiousAdyancs ovepsuaaarly

: f [ afndeath in the

aam;%g?ggg&ggZgggg%g%ggg@, %Eﬂ’@%%@?%g i }aces and

et hni ¢ groups worl dwi de and presents a major present

. and future public healt roblem Th i sease IS
It is u%c%rqigq{{ %t aelgflﬁhﬁqngd:o.{l@cfglﬁgselé to.ngl Bvéla{e 1€€grepbpqrﬂ?léseor are.as of the lens
have dg{féﬂe QspticAdir¥pGHA & fifctioRs, bt LeEhIIStRtrG et AR Ve Nowless or

present incurable. No treatnent "that effectivel
aberragpe gemecsionfumntions Wwlseocdl tcenteginprsssrarcantibeddass o€ mudfi-zone contact
current.l y, kn . . Lhe .brai of .individual s wth AD
ensegiElad 5P Pu MU ol bl RS dphpodta sty o
norma® PYpiPHidn Rl A @Blcad Wb Cbksmdi fipait Y 4 vy oo, UBRAIS/ ths is to
~in blood vessels) and neurofibrillary tangles. Large
providehdweach ping sgeoysbs matsbotipdistapeqang nopr simpnaing, peissi§lyewith a
: b . | r . v i
transi G REMSARE ish s PROE SR ocR e SRAREAundhchWB0n blwors. Thus a
multi-aovet, aogniulti-feaf ienetsicme whergtht icermtia puition oAthe ISnadidesmot include
.hunbers of . hese-%ﬁiions in a nore restrictive
multi-Zongs St PEAVIEH BRMIPIUOPIG e 64 63und i n the brai ns
of nost aged humans who do not have clinical AD.
Anyl oi d pl agues and anyl oi d angi opat hy al so
characteri ze t BAGKGROUND ORAHE ANMENTIQ@N Tri sony 2

Myop%@ﬁ%—g%@%dﬂ%@%%@%ﬂe& {)_Etlilg]gly% %@gﬁ(}:}e (Elﬁgc‘fﬁglﬁt@ distance are focused in
front dfttdMnBcaudhe PRLEREMsiod iR 1Y, HtfbMRind RENDF treQye Moo great.

usual ly requitres observing the aforementi oned | &sions
Myopiaris norenablysiorrceticd s the ussaafiophthelnpk desesef wilfedentinegativiggpower to
vine #3803 SR 95 e AT O REL PRSP o8l o8 e
focusdaraCBel bérral Tdpeondsfithe tapiah b? Redontabd£i0A S tHeUemd ofdhe &€ Myopia is

anyl oi d pl agues and vascul ar anyl oj d deposits (anylo
comma{%i aopagisvedserdet aspecaatpd with gridualongsgon phhe eye so that lenses of

di sorders nentioned above is an approximately 4.2

kil odalton (kD) protein of about 39-43 ami no acids

desi gnated the Banyl oi d peptide (BAP) or sonetines AB,

ABP or B/ A4. B-Anyloid peptide was first purified and

a partial am no acid sequence was provi ded by d enner

et al., Biochem Biophys. Res. Commun., 120:885-890

(1984) The isolation procedure and the sequence data

for the first 28 amno acids are described in U S

~ a2 a2 A AN NSNS n - ML
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pol yps, liver regeneration, pul nmonary hypertension,
system ¢ hypertension, diabetes, retinopathy of
wW@e@nasdard ty, di abetic retinopathy, choroidal PCT/US2007/070419
di sorders, intraocular disorders (e.g. age related
macul ar degeneration), |eukomafacia, stroke, vascul ar

1ncrea?1ﬁg}relg§;alal%ﬁ é)g{/ygg%g E]Fe lﬂr)(gl:r, tqllﬂtg,i}g gpglgg ] ootl u%dgsrhlra e rﬁtleo% gies are

assoc1h%ﬂﬁhfhﬁfr@éﬂe§s¢\5e@hy(yﬁa di sorders, |ynpg oede ma, AlDS, and
hemat ol’'ogr ¢ mal i gnanci es. StlII further, the invention
prOV|des a net hod of |ncrea3|ng t he angi ogeni ¢ process

or a ani s :

ts o B ap S MR heifrisT e P Wity
controtle@BY laFediBack MbeHaARELUE GRbleY agihf BditirMe catRMBithadyeab be focused

| east one ganma-secretase inhibitor or gamma-secretase
onto ﬂtﬁa‘tqli%ﬁk/fegt?ﬁroé ithegieting. If is ppyymed that oyvith copmptienise s weghapism works

f. [

well bﬁfr:t%gt? 'hg]% &pig b% re%oﬂg%tﬁ)gltls F)Ec%s% Eiwlﬁﬁ%i elrrl] th?%&tﬁ%? 33/15 ﬁédfﬁment to
allow g&tdtfmdumf tha amehmym gJ 1iti éhcaragénd gk of Smah asd othersa(dxserhdsed in part in

a group aof cells, n organi sm c si ng
the aforgmepiiaed L Sgptent ﬂrﬂ%ﬁ Sifbetnd IBEATPRIGHY girelegnes Bﬁﬁsm, &} Hgnade a part
of the gre@&ﬁr ggﬁ&lﬁtohf Al Sb{R&i ﬁ@cegféﬁLﬂﬁﬁt oy stfi‘ﬁulh@@o%ttroﬁa% the feedback
cretase inhibitor’ or ganma-secretase path
mechangm bid ordoo#ith Grtmtseofithe omtral v fewedtin ¢lad ¢ye. Smith has now

.acceptable.salt fhere e f cel
conviiiitad} SO B el 40 AR odBihe aftBkBe e P ipage butis
relate @ Thé b&&%&doft ﬂJelcﬂJ bEN&Pheral F@kioRth£ W, ehBquafiREb tth®Peripheral
sel ected fromthe group conS|st|ng of at heroscl erosis,
1magehM@m]gar§gt§arqueﬂmﬁgq? tratge thad aatimylbus dor 1agrcased cye length is created
when HPG W?Rﬁm%afggaﬁ p.lanerlle§ beld& %gg Sctelgorl‘%gfthg ”lealané Ithat this condition may

osSit™"'s “sar comns, ar K
permsﬁcdﬁﬁi@e eﬂ%ﬁsﬁ)\l’eﬁtﬁl@&onﬁﬁtﬁﬁg aivah ofl #eWRE Fidsn BE s 1ﬁt of optimal central
ul cers, gastrointestinal ulcers, dysfunctional uterine
visionpPraghithgeToreanppesg die usp of sorreniixg exnlenygsdesmyarip diat shift the focal
[
plane ﬁ%@%}f&éngﬁré& 'to):tgg geﬂﬁtr i tgﬁaorl r&%ﬁitﬁbggg& tgtg cl:éfts@sc %gbte@'ially contact
lensesparggt oy Smuharm&ffmultad klleﬁgm and onnethetore, ameiag iratadace noticeable
. spreading, artery di sease, ischem c heart
visual %@383“1@§H%8ﬁ$ﬁmﬁmﬂb di sease, obesity, rheumatoid
arthritis, synovitis, bone destruction, cartil age
destruction, osteonyelitis, pannus growth, osterphyte
Prior tbdhmtad;hings Qfémiér, ,a vas efptoif multe-dos catadt igpaty led Heemptaposed on the
eunpnl hriti

|
commyg Axibtian BBR bigic S e AR IR R GaBE LRI Adas for abnormal

eye groWREMtBYSHi L Tho8 YIS i fFioh ¥R &Y AR RTdRBet rélepdiRE @Sthe present invention,
retinopathy of prematurity, diabetic retinopathy,

those #¢ray eangigderadi te be @6 most infsreshaisubewed bdewers (e.g. age
rel at ed macul ar degeneration), |eukomafacia, stroke,
vascul ar denentia, disease, thyroiditis, thyroid
US Pagdnk log6/TBDHI9 tM & tdadhsepidod silg coniercialig tagsil&bdd Bifocal contact
nphoproliferative disorders, |ynpgoedenma, AlIDS, and
lensesrty lergél@r%nqmtteetrarm gz cxpifit nGReAI §YPEPEY Infhe hppreal
contro?h ?pogfré%gloﬁ(zﬁ ﬁﬁ)agﬂg Tfl@ ﬁre?e&ﬂqgsgy%re%b&%ﬁm &(‘iﬂc@ﬂtﬁ% near and
ses angi nesi's, conprising: nmeasuring a
dlstanaﬁezones twthof tha ngamt@upﬂa draatemmf niaatﬂutrrmyt Bacht Hst&qat mmm Eenses had

andi dat nmpound in a suitabl e nodel; suring
been Gieged 214 RrgcEpe ‘g?‘tjé]ilﬁr‘ag%tlgt Q5RPAORIRY © R4 b BpergoAlie
propofld tRatGRA AL Bl GRERABES for AR ITRARY APEc S@lcdtsas tpird/dl&ey additional
in the presence of a candi date conpound with sai
activity in the absence of t Re candi date conpound
wherein a change in activity indicates that said
candidate initiates or increases angiogenesis. In
anot her aspect, the invention provides nethods of
prepari ng the conpounds of interest, as well as
i nternedi ates useful in preparing the conpounds of
|nterest The |nvent|on further prOV|des a nethod of

. 1 . - N | o S
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| east at the 7-position. In another enbodi nent, the
Cring is substituted at | east at the 8- position. In

W@ i74@ndt her aspect, the invention provi des RPORPS200TE70419
of formula 7-3g, i.e., conpounds of formula 7, wherein
the CGring is cycl ohexyl substituted with 1 or 2

refracg 9 v?ert %%pl%régfolc{;? eag ﬁ%ﬂﬂggg %&%@Bﬁgﬁg& %ﬁ:‘g%&%shave the

inhere@PdikQRahtaye SdbsitibdstbRIowol Focks adial %ag@ fis FreSin@UR $hed d3@ral retina at
are independently G -C6 al kyl, G -C6 al kgw% hal ogen,

all tmn@s c@graﬁmgdmagg qua(lgmﬁqr beth @s@pce and-near gee r@@xyr QR the wearer is

Vlewu}%,]a eatr %8‘{] %@ tﬁ%ébe’ 8 ﬁaﬁm%)e(l}/se% nea%z%l:é)é)l )[lbe elgns, thNeR'digallﬁce zZone
not 0n¢}0&@&@@§iﬁuﬁf1aﬁt&f aAd cut-6f-3bgus| llm@%e ofaBEPBYdsut Ghork @fgﬂiﬂ@nﬂy,
7, wherein the C—rlng i s phenyl substituted with
portiop of ey y§-aftfagusdmess wdksbrHedsirssets nogeriar feythe p@lpf@nal reglon of the

retina %%é{%gﬁ%t%&%%ﬁhﬁ%%g% fsdto_ %g%g&&;g \5’16 % ?t%lgg Wn%lopla

progreshiBh.C( O) O- phenyl, where the phenyl group is optionally
substituted with 1, 2, 3, or 4 groups that are
i ndependently G - C6 al kyl, C -C6 al koxy, hal ogen,
US Pa@n’c 0. @@149 ahkyd C&lﬁ%: B aﬁs&cgﬁﬁ)ob te%he@@h@ﬁidﬁ?dnk&f)i%s&%‘ hherical
OCF3) nydroxyl, hydro , or -
aberratlnn ahtéae eﬁtttwdi lrertmatm tlteH@peSOf plrmg'ldusg 8 &ﬂustllrus thag w1latedluefaalt control the
ho . .1 n anot her. enbad | Ten the Cr ng
prorfiiot i dpP DachePisulufog o8 St Shrrian yaptidlly found in
the enﬁﬂaidw acﬁﬁtﬂ%@t Thib Bﬁnélpnéqmpﬁad @6 Whﬁ’&? of @g&l@ﬁm $nclding contact

fornmul a 7- i.e., conpounds of fornula wher ei n
lensest Hewevatij tuhg dpls,betrgzte Inﬁmi%yﬂlorsqﬁ:s@hmad elkrigitiph into dre @ntral image

degra ar %ga)% ﬁ’/mggﬂeaa}néiavrel%lai nce?t%) ﬁf?ﬁ é g%e?\ﬁp %:(tﬁ-a?l k¥o t@a@%&f t&e image in the
periphePRrdgiéh) MRh&ratina MRefd, ) fufkd byEmih, ki éss@t[tlal stimulus for eye growth is
-NR C(O) O phenyl, where the phenyl group is optionall

providedpaign @@@dﬂ% rpwltf usipg Collingrtype @Iné%ﬁ’%lﬂt dediberptdy 1ntr0duceyd spherical

aberr 191{# ggfﬁgg?ﬁ]tta{sl ﬁrg e fo?%%?’%&ﬂrg oq}&%ecﬁl% r(l) Q?ﬁ:’eﬁﬂlg@l’a\éés%ot%een
report€iedhe applatanxyknovlydheoxy- (Ci - C 6 al kyI ), or -NRR'. In
anot her aspect, the invention provides conpounds of

formula 7-4, i.e., conpounds of any one of fornmulas 7,
InternZtloTn'al I_’Iatbﬁ Agplr%atlgn Iaé WMO6(744%@A2 g)rygi?lﬁlhﬁ gtcaé (?hﬁﬁlps% discloses the
: [ - T

use oftbmfecaﬁlmomabialensmh ar whn:h m@e uss(l}pydslog em;re@on@@eaaﬂok y(brrectmg the

myopi?éer% Vésllf%%/f a @%5815%?1 a mog&e(]ﬁ@/ce%\l 1¢ﬁ1§1§3@1@qg§ly presents
a myoﬁﬁiﬂefoc@ﬁe@) i@Fhe wedee Py BERHRT vistoh @t b6 mhkatd) disthde@rze. Since (as is

-C6 alkyl)-C(ONR R", or phenyl; and R75 is H or
charaqt;rls@q oﬁmyw fqogh]@m@%b@fhtargap oﬁtheé@l]@)fal)l within thgaormal pupil diameter of

the pa{3 %bt qgrﬂ% ba%ﬁgolg?eﬁxg %’# (E_)e gaﬁi.%d Entga? tilFﬁe 1S la[gﬂ g?e%grlﬁel{ere Similar

proble@fm@@i evigait,witfthansciiigas fUS PukkntApplicayien Net 2006/@08A72Lby To,
pect, the |nvent|on]§yOV|des conpounds of fornula

Whlchﬂissépsefi the use ehmpliniegal Tyesnebeenitch lepses thifupwis myepicdefocus in
|, I
centrah@lﬁzlﬁgeﬂht élge\;n are%ﬁl A lée}g)eg ent cghhpﬁrgglgérl] ?&s&oﬁradﬁmaggquahty
relativieya radgpetiye BnsksR2 i s hydrogen, G -C3 al kyl, or C3-C6
cycloal kyl. In one enbodinent, R4 is O, whi | e R3,
R3', Rio and Rn are H In yet still another aspect,
the i nvention provides conmpounds of fornula 7-4aa,
i.e., conmpounds of fornula 7-4a, wherein R4 is O, F,
CH2F, CHF2, CF3, OCH2F, OCHF2, or OCF3; R3, R3' , RO
and Rn are independently C, F, nethyl or hydrogen;
and R2 is independently hydrogen, nethyl, ethyl,

propyl, isopropyl, or cyclopropyl. In one enbodi nent,
Ri is hydrogen or nmethyl. In another enbodinent, R is
hydrogen. In yet still another aspect, the invention

prOV|des conpounds of fornula 7 4a| i.e., conpounds

Y r o o o 7 - o o - g,
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conmpounds according to formula 7-5, where the Cring

has the followi ng structure: In still yet another
W@2peas6673 he i nventi on provi des conmpounds of fREPLEW07/070419
7-12, i.e., conpounds according to any one of fornulas

7-5, 7-6, 7-7, or 7-8, where the Cring has the
fol l owi ng struct t he
i nvention provi d@@ﬁ'&‘éﬁ@aﬁﬂwﬁﬁ%ﬁﬁﬁby 12a, i.e.
The pl%@é’ﬂi’ @&U%ﬁﬁorpﬁrofvﬁfeﬁ'h! hﬁlét‘}-azoﬂe éontefc‘é Pons %ﬁnhlgltlﬁrth@gﬁé%ﬁon of myopia

of fornul as 6,
in an qyeﬁebme@,og@f f@gngeg s@h',a lem gnd gngthog.qf @nhlB].tl]_lg 1he Bogrepsaon of myopia

inan &by p s R Trdpbesabba st CHoR: b

approXihdafes ln @ﬂ’ze ﬁlegfoﬁu@lspdph&ﬁarﬁé@r omee Eﬁlﬁﬁlﬁhbﬁhah ak&@&:‘ﬂwe power
Cl-&A4 al kyl, G -C al koxy, aryloxy, aryl-

selected dphted 9 give Hivays aloRyHisEnee wingRHEd aa&%@é@ral @1@7&1 zone that

RSO ) P A N g o

sufficieNRo @& @b(iGie geriphatak ydyy enteiihgs fE(e@)a@elﬁIl’Bea”}&lthrouMe perlpheral zone
onto a_fg(@?)_pgg ’l%ﬂake}d%nl\(%cg}‘r@ﬁ ofCﬁ% )Re’\ll’%hg@l g%g’?c?} 9&& @tm Whlle such
peripticPIReS&Q %V’ldelél% stfﬁ%lu@ﬁ)@ %é/ducm%rb‘f‘dh\élatlorpé%é’ kyd ; in accordance with the
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C-C6
teachlagslﬂfr@m,th @29@6ncaleh§qsy)lf this N@'e —gm@ia,lly-me NR ;R‘tlph@tﬁ( £Ope is annular

and suialigy HOEE R 25 i ey R Gy oy o 3y 1 lnses
disclo§dd in thES@th phtbnt MARLE pbRBtiAlKMtrod @M &R Mbe@bndsdh sl distortion to
portions of the above are unsubstituted or substituted
the pegiphgraliimage. or 3 groups that are i ndependently hal ogen,
hydroxyl, -NR R'" or C -C 6 al koxy, and where the aryl
or heteroaryl portions of the above are optionally
Since axibbitai fb@thoth HRRtaht and nedr ojEctd cGEMiE Jabadnlkigough the single-power
i ndependently G -C 6 al kyl, G -C 6 al koxy, hal ogen,
centrafyane of thedeps mgs,thqlggépprggha@p@y foqal zgnegspit %gm\v@&t&onal bifocal
contac{t %&g%, gﬁzeﬁggﬁ%ﬁl ﬁggoqgrgéia{értonrf%ﬁﬁré&?éve%étg ;&%&%}Jgé ?Aléa ned? images will
be cleﬁ:to ii‘b@nmdissze dontaculeas 6’f- th2lmventien is thﬁﬂﬁwm fochloromticalens
erein the thiazolyl ri IS substituted wth
Whereah%tvzfr %)ﬁfmafh RS OYe&lih R pyath so thgt both g‘iltRS?Fpt aesial gy s T gyery object,
wheth® nd3f Blza'lktanﬂ %s%%fédl ab@@@élféﬁrbli%éﬂqgﬂses EIQ%ré)ﬂb‘é&[‘f‘dr MVYopia treatment

provi des conpoun s of fornula 7- conmpounds
by thegfriof ertrrul a 7- 12a, wherein the thlazolyl rlng IS
substituted with C1-C4 alkyl. In yet another aspect,

the invention provi des conpounds of fornula 7-12d,
As prdgﬁ@sswe GRS Oy et |cBil dion AR@yoMpeddRits) tﬁé"@larneter of the central
tazolyl ring is substituted mntz G- C hal oal kyl (in
opticahpraehveit] taupbichs erorg) thacabans 3hamaeat kesyolC thamhstrhgss than the

norma?ﬁr&?gllamé%{':%% @e%&ﬁ X%/ 1‘1? t*l{l X}ﬁ]&g@{e o(f Iv&ﬁhat gtzkngyvlﬁ%i) )Vismnt srg':lentlsts as

the St@@p@@bvfoxtﬂwfebmﬁgmmmh@wms clese mnmdgwtslsotali@lr fitdrginal rays™) of
conpounds of fornula 7-12a, wherein the

the pupﬂ .05@& eyP on ithrar Way iy tp dhcergting.thes toss wsualisiaprficangqihgn those rays

that tr&dbl ﬁ% Y the %n@e%\ﬂﬁé)ﬁupﬂ( (ﬂlu.gtlf'e Gt dthIQoNR B d ndt rll)]p precisely
anot her aspect e I'nventron prOV|&Es conpound%

greatef dramthenofmbPpypil dlemetenoﬁ'qhe lamls of formula 7-12a,

rein the thjaz rin n yet |II anot he
On thea%tgsrcftandt 1 PRVERE i ﬂ’p’?rrB ifdin 4} (SLnfibe sPr) oA sould ot be
more tﬁaﬂ-% mrh- é?eatercfﬁ’a{mgé’ ﬁgﬁnaﬁ%ﬁgﬂ giaﬁﬂ:tér%@% é?lnﬁmﬁfar f)&‘i}ﬂi‘&a@%ptlcal
, 7-5cC cl, 7-5d, 7-5d2

7 7 7 8, 7-9, 7-10, 7-1Ca, -1 1, 7 1 Ia 7-12,

7-12a, 7-12b, 7-12c, 7-12d, 7-12e, or 7-12f, wherein

R2 is -X(COY or -(C(R 3)2)i 4X(COY.In still another

aspect, the invention provides conpounds of forrmula 7-

13a, i.e., conpounds according to any one of fornulas

7-5, 7 5a, 7-5b, 7-5c¢, 7-5cl, 7-5d, 7-5dl, 7-5d2, 7-6,

7-7, 7-8, 7- 9 7-10, 7-1QCa, 7 11, 7 1la, 7- 12

P | -— oA~ P N | e N N e
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In still another aspect, the invention provides

conpounds of fornula 10-9, i.e., conpounds of fornula

waee7i4esierein the B-ring has the formula: . [PCBEUB1007/070419
anot her aspect, the invention provides conpounds of
fornula 10 10, i.e., conmpounds of fornmula 10-7,

.mher e. B-r has t.he formul a n still ot her
zone 15898y S it AR B P Tesh yS BT e i hE oBer HgrlT g e contral
zone ahdte éuteﬂ dlﬁrneteﬁﬂﬁpﬁ’éiﬁﬁﬂr%fe 16sQ il PmAD The toMRIESi &h&tef Hfthe contact
B-ring has the formula:In a further aspect, the

lens wiilh el lg dichebyded d$ —cbnpou tlbsaddftionak 3red being fornteé byia Séiirt like ring

ounds accor any. one
or carf Y TRERARGEFR 50 Bl PuPRtuGiRa R LW B LS o eve
hydrogen, Cl1-C4 al kyl, CH2F, CHF2, or CF3. In another
aspect, .the invention provides_ conpounds of fornula
As is qogumon ithjcowtact lepepdhmbper sirface inthrpediig-confosm tajfe ipe of the

corneagﬁiﬁtﬁ?1 Eﬁ@enlt Snd ﬁ]lg %%ﬁp ARRELYs RHRGER QLardBtdbelier gﬂhg@é éﬂape of the

r aspect I nventi on provi des cormpoun
rear srficat the d@ﬂrﬂ:d bp‘r,tcall z@es v@ﬂﬂhem mt;pe@fvefreﬂmmlva pd@erk. Hawever, with

mhereln ach R30 is Bgﬂggg t|II anotEer aspect,
the coptig! [FRpe REIFBTSFORTY ﬁ’i%iiﬁw’&'sre Bictpgmes baftyearpthe certral zone
and thtb ﬁgn}?h&ﬂ'@ﬂyﬂ%n@éanf 0 8t 198 DAGRER A HlEdi BohtiRin RAShape of the

or nu . In still "another aspect, the invention
front lpnsowirdes atdbc(pmun@tsoﬁihe f:@rtmll had A@iph8ral zores ca berpigorigsnt.

Accorliely 1T ot RIS aape it G RTHT BHOUIRG: o fofth a ransiton

zone WIBP YO8 e tFa@5ifbh @etle:eﬁ- the shafes.of GRAERABzGHes bR Rich
10-12, wherein the B-ring has the forrmula: In stil

prowd@ﬁ otqgefrssag pmlstase thisfiaghiasmaven ipg @W@e Sadbbgywaerddiec gpnes. The
purpo%her e ﬁ arjs tlonBZOPF nhov&f,]evgr ?%P]tg%gglss ?oth [ exkernafl sSur (%ehof the lens and to

or'mu ano
reduc@sRiral amfatm dnﬁ\d@d’ﬂéﬂtlﬁﬂs haomhBs m@ﬁn@wﬁiﬁa afddéxocﬁmgam refractive
11, i.e onmpounds of fornmula 9 or any one of

powerfqyer phost cj_l@tanq_eg Simply dlendingmprdilleting the cppues is gftenssufficient even

0- 10,
thougt [ prd 8 mprk s e it il ity Bl
10-14, or 10-15 wherein the Cring is phenyl or
., cyclo y ich is o tlonally supstitute ith 1, 2, .
Whileg! xSl g@%ﬁ'@ thigpscg o8 e hbs fpul ﬂapageﬁr ceqh gyp, 1t will be
generﬁfylﬁﬂ)pe é)gc'tl@al?%nﬁ%g%%otn@tg?f&gté% ée&t?é%%‘é@)@las%rcﬁihgéﬁ(%)sed horestimates
of the Ineaig@ a)lf kovayal (pupul alno(eh]dreyashrqxei) n tOChB)ylatmyndefortgtest. In practlce

therefglyﬁ%&%)éé %atleﬁ OItthg n(Jﬁv %li)e)t{)v’e\lg}\tgr@@é@ﬂpﬁé%gﬂ? | kg){v(egﬁaﬁ ent ahd the size
of the téAtk Ebho ofthe BhiNRaRbe n'eé@ﬁz@l Rctice: NR (O NR R';

-(G-C6 alkyl)-CCOOR, - 6a|ky|)-C(O)NR'R",

-NR C(OR', NO2, CN, oxo, benzyl phenyl , oxazol yl,

r [, thi -
More %%’elggirz]cg}ll% e@o@gﬁ%ﬁ%}% thla B%s@ﬂn@&& gr%y@aﬁ{eﬁl sz’gntag(l%}@
comprédiyd a c@itrat &ft{dal ﬁdﬁe-lﬁvﬁtgail Kitlepsiomieisentifiey @pkysimating the normal
al kenyl and al kynyl portions of the above are
diametey of Bistupilo&an sre whesthe densdywarm by a weprepopy paigh gxe, spigcentral optical
zone 3 TR e taclIFL P ac O R Hoyide MY Soanfl kh eipistance
visiontih] e caliteal ecgaoreoDiht iraimalof yhesaylesdrdt aupeegbhedat bptical Zone3lisporsed radially
roups, that are i ndependently G -C. 6 alkyl, G -C 6.
outwagi[ & glsdlfgp‘gg,lezﬁne éalnd@eglpﬁecﬂa %Ht?gﬁ zqng ¥R él@lsagtl%ly pyitside the
norrna(}3 dﬁﬁ{e@@lolf %l%ﬁ%%@@@%@%)the Rydrsaxsth b hH@Gv@é‘r}ér (& perifheral
, or - . I'n one enbodi nent, g» Cring is an
optlonally substituted phenyf. In yet anot her aspect,
the i nvention provides compounds of formula 11-1,
i.e., compounds of formula 11 wherein the Cring is
unsubstituted phenyl. In yet another aspect, the
i nvention provides conpounds of formula 11-la, i.e.,
conpounds of fornula 11 wherein the Gring is
unsubstltuted cyclohexyl In yet another aspect t he

o o N o c o A A o
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C6 al kyl ), where the al kyl, alkenyl and al kynyl
portions of the above are unsubstituted or substituted
WowRam146672 or 3 groups that are independentl|y PEl/o8®n7/070419
hydroxyl, -NR R' or G -C 6al koxy, and where the aryl
or heteroaryl portions of the above are optionally
. substituted w , 2, 3, 0or.4 grou hat are
Optlcaf%@&éﬁu@ﬁtwpéf éopawﬁkffone &freets Rol hildr gGafer thap seid contra
optlcah%ﬂé@bﬁy&tlv@ B&Br Bpalimdunt GLffleidht Rpfoedd KeaYis (r§§éctﬁat%%ter the eye

édroxyl hydroxy- (G -C 6 alkyl), or -NR R'. In
througblrﬁ@lt%nﬁbm erﬁbmtlcat meuwhﬁerthtt l@ns priovh et pmmtp@u 9d anteifior to a

peripheffl IR4ich (e iR 1S SO Sl BV ¥ i sient 1
-NRC(O)OI(CI C 6 al kyl), -NR'C(O)OphenyI C(O)O?'
Accorg]ng);q) fur(lj\egylpqi:gocﬂ?megtsm'?lllelé%lggem El(VR])@gon @q cog}@@hlyps of the pyesent
1nventgc{%1%avf: "é@rﬁaﬁ OFP%% ?éﬁ’éparnglf rﬁl (Hft Elefoﬁ)g thVng gp%?éz(ﬂt y%u}'vc?d
adjomﬁlgaﬂr(kr)tlsl)lrfm,r andtaneanaitiph zpog fdrﬂﬁ& betiveth Galabdz]%&um font surfaces, said

transng}nézlq?lgg yﬂz(ggﬁsqt) | L&tb?@d&sag{] y%q)lnm@ d3 @e or 4 gr 5 gnttsrtllrttaces of said
centrah@l%t%f-‘fbnegnd Gaifl ﬁ@ﬁél%él‘%?tlcél%ﬁ@ R tﬁﬁg’t}lon Q)ne Ig'@ferabbé further

oal koxy (suc hydr oxyl , hydroxy-(QG -
provideb kygkddation of IRafive fowea hetaxletcnz theatfreaive owdi oktht centhpd optical zone

Cringis r ne sy ituted with 1 or 2 groups that
and thpefrqtft BeRRuRhS P hoR B Eont | 05 alkenyl Cos c

al kynyl, where the al kyl, al kenyl and aIkynyI portions

_of the above are unsubstituted or substituted with 1
Still ﬁgtheg agp@dglg tp nglbo@mgenmfgféb@mm inyehiggmy @@vremamg@tton is directed
toa conltigb or u(sje tuhreal(tlclgxﬁle progr&/s?%{lzuef; eaolé)h eg ;ntn aan: e'l}zv eoé a weiaﬁer fornprlsmg
a tran@ﬁreﬁt @ﬁMBhatvﬁttg frédt@nt Rele @@ﬂfﬂ%@,tv{lh/erelﬁ(ﬂ@ fehk surface provides a
-C 4 al kyl) or phenyl, where the

base- c,gﬁ@,ﬂdpptﬁd &,Et the eb?)tainé ﬁ&éhereyn gmﬁs,qqt ﬁ‘{lﬁf@é ownlpﬁsej_s, a gentral optical zone

curve(ggoaﬁgﬁ 6x%é9ﬁa%tgg%@5agc _CER%PT@]J;(? gﬂﬂ(yi)&csag%cﬁt ?r&é{g% Shatral optical

zone r&fradfive pbazleoaiatptt’)d)to pewvide the woakes yvithhoychr d)sydnpe vision ina central region

of the 5%{[ ,%ﬁlfq O/ tgﬁ-g@&ff H%lcal g{)llée- %%gRﬁ&)stagtléb}r (alzrlu nOt ape of at least 3
mm deiQ[ﬁEﬂeP Hﬁt%t Yﬂco:w‘thln Q'mrd 1684s Qﬁbqlsthé R&tmA U?anﬁe@é%%?@ﬁ@ﬁﬂﬁll of the eye;

koxy, hal ogen, -C(0)N
and an Na‘uta@ @yzﬂmheral@)@(lcy)l Nﬁhﬂqrrouhﬂn@(s@)il‘d@h@l zonmd curved so that, together
th t Ok Ochier Gifpd E%ah MR O Re RS Spricy

Wi lben'?s $1¢ ‘greo%ﬁb PEoBE 5?1%?1 llsﬂ HipsP: pcr?,: 1@8 a\ﬂetlﬂ ?a 02’ 1cg, zone
refrac@‘i?e vedr OWRE thb ddnsag @/ofd’lqﬁd@%r%il@ﬁéﬂ tHarfarid 6&htl ptical FdmeCefractive

6 koxy, hal ogen, C 6 hal oal kyl (such as CF3),
powercby a0 @ndval Beepied han (lsla@hteagnmtfﬁylenﬁy d@@b@;ﬂff-awmy@kl}ﬂl e@er the eye
throu%hns\%i r;%rl@éé%ﬂr %031' nS%R%:ggcal oﬂlg%estth% l 1|s fs%?anllt}gﬁ}_@ﬁ ?%Bten%p FO the retina
in a p&iphpaUrgonasf thefdidh aocateararcaml seideccofralfrogionll as 10

10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-6a, 10-6b,

10- 6¢, 10-6d, 10-7, 10-8, 10-9, 10-10, 10-1 1, 10-1
Still ft\&l:ﬁner ]e(tlnblodLrgenctél?tl' tg]la b?ege%tg%ﬁ%t?& V\%e thec}]eg t%g {rrfegl%oa 11f3§/ tloﬁmmg a contact
lens fcﬁubd;tcmgme grogretslmoih ocﬁmyngtrm upsy¢ b waarer, |cnnh@pmng éorhliyg on a

hal ogen, k a.-.C al kox ar yl.ox
transpiCH ROt O SOBRRGE & pio et ey At 0 gy €of e
Wearegf e ‘fen@aaltﬂ%ﬁﬁfﬁg ﬁ'tﬁe ﬁ‘ﬂ%klﬁl%ﬁt Iﬁ%ﬁﬂt a ﬁ%: stkfacd yﬁi’c@d( Ytjom said rear
hydroxy- (G -C 4 al kyl) -(G-C 6 al kyl)-
“NR C(O)O(C 1-C6 al kyl), -N& C(O)Ophenyl -COR ,
“(OOR, -C(O)NRR', -0(0)NR R, -NR C(ONR R':
-(G-C6 alkyl)-C(OOR, -(G-C 6 al kyl)-C(ONR R',
-NR C(0)R", N2, CN, benzyl, phenyl, oxazolyl,
pyrazolyl, thiazolyl, pyridyl, furanyl, thienyl, C2-C6
al kenyl, C2-C6 al kynyl, -NR SO2R', -S2-NR R', -S(O
aryl (where the aryl ~group |s preferably naphthyl or
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a substitutable position with halogen, G-C 6 al kyl,

C2-C6 al kenyl, C2-C6 al kynyl, G -C 6al koxy, C -C6
whadooakdeyd , Ci - C6 hal oal koxy, hydroxyl, hydr oxRe1/Tb20C7/é70419

al kyl), CN, NO2, aryloxy, aryl-(C -C 4al koxy),

-S2- (G -C6 alkyl), -NRR', G-C6 al kanoyl, -C(OOR,

surfacgl' ﬁ;‘ﬂ 1')91 nt sg%e,ﬁﬁrrﬁn)ses adegt;/ rﬁka}éwal hen%? Qpﬁ hespo%ls _o{' said cen%ral optical

zone ar&R1&k&D &3 the niNEnfenPUNRnRon oPaid NEhtfdl @pREI zoﬂ@"‘ﬁt‘b@taﬁﬁ’d}@
R and R' is independently hydrogen or G -C6 kyl. I'n

approxingtdidhc eorbelilismeter pﬁéletmlpé 106 &r@yﬂye gndn thet tss:uomdu sortlaatt tpgether with
substituted ahoy
the bate Wrﬁa Saléi c i/lfgrf‘?l oqli)gl)c(a)?/ll zon% H%I}]e;%pess 45 grﬁly%one rﬁfie %021278 IPOWyW that provides
the wdabdraded Mbar dig@icBivasde Mla ceialzetivh of tHRa¥@Z0dfthe eye, and a peripheral
yrrolyl, pyrazolyl, pyrimdyl, pyrazinyl or pyridyl,
ptlcagam thift syppwisisaidssntre paticy) Z§%§It iqstsebstantially optside the normal

dlarnet?elrl ggtpﬂg é ky i o%ﬁe nﬂe g’h%%&%@%p%"oﬁeggﬁg ?q(%l)%g; :together with the
base- camel sy pe@ltekal o(oﬁ]:&l @éd kamewares a@er@ﬁeﬂahd)plﬁ:lakzdn.e réliracdi®e power that
is grear‘g%lé}?grgg?()gy' {%&tﬂ%}é one r%%c%?éyéygf%@% % %!mgt}n’ggwgﬁc%gt tR; focus
perlph_e%%%%(s Q}@hﬁg th% the p%@éﬁilop&%g(azg%(tgl&ﬂg a focabglane that lies on
or anter{d@ito melalbheydl)regldjq o) thR‘rR‘tn,a of NIR GeOWREn thidRns 1@Nor10<m)the eye.
benzyl, phenyl, oxazolyl, pyrazolyl, thiazolyl,
pyridyl, furanyl, thienyl, C2-C6 al kenyl, C2-C6
In add@ﬁdﬁy B]Ylbedlnklﬁts @%resen%ﬁifénﬂs dlreéé@o Iﬁét}ﬁbds( ¥BRiBitiBhe
aryl group is preferably naphthyl or phenyl, stil
prograggipe ogtmerf.)emalb aly cYP H@mﬁt%O@ eompyiDpg th(e@tepmt%p@lvn@mg a rnultl -zone
contac\l\,gens ot tﬁg ¢yl al k %:h h%§ d el al Zé‘pt(tj ljagl kI}/en\%tth ggentlliag nﬁtlca zone rgfractlve

ovear e “Unsutsdt I't'u
powerdihdufgriphéetl epiRal 2v6e F)x&ﬂtdﬁpﬂrip}deﬂaﬂbﬁtgﬁhzoﬂé)téﬁmﬂie power disposed
-NR R' or G -C6 al koxy, and where the aryl
radial lyefsn sifl gentpd ppiichgonst Selpingpaidcenird zope reéwatweypower to provide

clear %H?&dl%lf)‘l{l( )?ﬂdt,h\émér%], &id a@& ctfr &%ﬁeﬁ&%&%ﬁ?ﬁtg@%&n&%&%@g BH&J'Sly that is
greatehyhdn mhwéentrhymmxlyzoét@ref@cﬁvabdxwér) theq;rerleR'aIR)ptlchlrzwb 'rét’ractive
et an r as nvention pLOVI

powe%plqgospfﬁﬂe tq gospire ‘%ha‘bofltl aéémﬁp@n& roétg ggl perlpheral optical

zone a\t@eto%gﬂt th HEcuBaf b&ﬁts'o% ocexétleﬁet ¥ the g@ttﬁem kdttna JPYHES QJeYAnd selecting
triaz , pyrrolidinyl, pyrazolidi nyl,

the sizemif da:z@lntrdh apyical zone itallyd grepigr than dpproxiomatély ehearmoingl pupil diameter.
each of which is unsubstituted. In still yet another
aspect, the invention provides conpounds of fornula
Havmé%ré&ndéd £ outlGR IO HS c@on] exdmiies w3l noMBE BERrib&EwWith reference to
ring has the formula: whereinR20 is hydrogen, Ci -C6
the acq}tmgﬂnyln(gl d.r@@lngﬁ Kowyll be ppreviated, howegerd thal ropny vagrtRns to the chosen

exampé%ﬁ%)d lcu}ﬁig%% 5 %% a%ﬁfi%mg? ﬁg[hﬁ@{vengl a@'\% sible without

departad gy 416 s@))@bf the Ghve@tién &dt oyt h-thE QIR clads. phenyl
and R75 is hydrogen, Cl-C6 al kyl, Cl1-C6 al kanoyl,
phenyl -C -C 6 alkanoyl -C(ONR R, -S(O2- (G-C®6
al kyl), -$( ﬁfpiﬁ? ' WwiRpy - (G -C 6
al kyl) (pr e%ﬁg net IRQF enzyPA rmr?s

Figureol fised ﬁb]ht)ele\taamz yf 3 ﬁm Iammble af banyti-zoixectnydce kink ﬁwmted in

accordgg)peh %i} rl?egtr? ¢ ag{_é’f%ﬂg lpr}w%ﬂ%v%a{i&fe a{;et ereo o{ tﬁl éﬁ?]p %Fm§ @gsumed to be
Vmﬁcgnggbgqsg§9§g%nlthe i nvention provides conpounds of
formula 13 conpounds of fornula 13-2, wherein

the B-ring has the formula: ¥n still yet another
aspect, the invention provides conpounds of fornula
13-4, i.e., conpounds of fornula 13-2, wherein the
B-ring has the fornula: In still yet another aspect,
the invention provides conmpounds of fornula 13-5,
i.e., compounds of formula 13-2, wherein the B-ring
has t he fornula In st|II yet another aspect t he

. o o c o A PN~
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al koxy, hal ogen, G -C 6 hal oal kyl (such as CF3), C -C
6 hal oal koxy (such as OCF3), hydroxyl, hydroxy-(G-C 6
WwW@kWylyee7dr -NR R'. In still another alternatiRE&I/US2007/070419

enbodi nent, the Cring is pyridyl or pyridyl N oxide

substituted with 1 or 2 groups that are independently

Cl-&A4 al kyl, Cil-C4 al koxy, halogen, -C(O)NR R",

-NR C(0O)R', -0OC(O)NR R', -NR C(ONRR'; or -NR
Flgurecﬂp)sq s(eglmﬁl Bladlvik bf the rcont%ﬁ' 18P I’])g hatM3g k& 1ntdrt%te

he group is optionally substituted with 1, 2,

functl@irallzy dgﬁf@a@tszonmf the kenp radpethde nhysjcatly diffgcnl poyﬂlonso C

6 al koxy, hal ogen, G -C 6 hal oal kyl (such as CF3),

G -C 6 hal oal koxy (such as OCF3), hydroxyl,
Figurd YAl i0x okl clévaBo@bRy bont&dt lenNBomprisinp tisd debdbnBdr@idpes of multi-zone

aspect, the invention prOV|des conpounds of fornula
ontaqMaﬁomedén acepdanee Ndd this IwnHPM.a 12 or any one of

formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-

6a, 13-6b, 13-6c, 13- 6d, 13-7, 13- 8, 13-9, 13-10, 13-1
FigureJZB 13 declianal pBinlvidwof thddénslof Fidhide 2R, halcBed i8indikatefdnctivnhally
. 3-15, erein the Cring. i ach of which is
dlffer%??lzﬂ%& leRp &4t qrdleaéwwwﬁﬁngﬁ ront gPAPS that are

i ndependent|y hal ogen, Cl- C alkyl, G -C 4 al koxy,

C -C 6 al kanoyl, aryloxy, aryl-(G-C 4 al koxy), G-C4
Figuranhiscagripgh of{ichtize opthet paspregith ra6pS) to ehs datetvalfadh& optycal zones of

the cofym BRoSBE PRREE e T i e ¥ aga s 0xy-(A - €
-NR C(O O phenyl, -C(OOR, -C(O)NR R', -0C(0)NR R",

-NR C(0) NR R'; (Cl C6 alkyl) C(O0)OR, -(GC-C 6
Figureyt loy gra@( @INR'URE opt.quhp@cz@)wth reNgsct tcdqns @@m&ﬁr forﬁh@ngt[tcal zonges of

the cofifh gtzlgn%/olftgx%g )Eaemrp {; i 037 Oﬁérhgwgéf EAda%d 2 ;“ rs%%
- SC2- NR R', -S(C» aryI (where the aryI group is
preferably naphthyl or phenyl, still nore preferably
Flgurep‘j] @Mlygra@mang§@t@nel@lev@og pﬁfsl, hl)ll’naw %ttft(h‘éltl&th@ytpultl zone contact
I
lens oK TR PP FIRRK 1 [P RoRing NG SJPRfinERE e ecnral and
periphictuh tetmn generdie dp dentdngs hﬁﬂhegﬁﬁfs, hydroxyl, -NR R' or
C -C6 al koxy, and where the aryl portions of the above
are optionally substituted with 1, 2, 3, or 4 groups

Flguré (t‘ﬁta Cﬁﬁﬁaﬂnﬁﬁﬁ@ @&%%ﬁﬁll e)fev@tlol%f @h{fﬁﬁ%':% ﬁt@% \_@i&lf thE¥multi-zone contact

hal ogen; - hal oal kyl (such as ,
lens ofithe (Satdnd)cyatﬁlp]@c(ﬁlgages%l:a)d, 2B)ystipwing the fycd phaye {oCitheGepiral and
calkyl), or -NR R'.. 1n ong,enbodi t he |n ention

peripef ilra g 2B s 4ef B 6 T DS THReCoRBR AR he

Cring is pyrimdinyl substituted with 1 or 2 groups

that are |nd§pendentl -NR C)C>(CI C6 alk h

-NR C( O O-BE ﬁgILED EIN‘ZM&? R R',

-NRC(ONRR"; -(GCi - %aWW)Q@O? -(Gi -

al kyl)-C(O NR R', -NR C(0)R', N2, CN, phenyl , -S(0O
The figst ykarﬁmb ef & cbiectaensl(g@fcedlly indicpeeber®m bbryneaiap Iat:mthame with one

yhen still nore preferably phenyl) or -
embocg@ienéf the Rigpant wyspdon wal agvy pe ﬂmub%%@abmgtrﬁ%r%%%tha#@s
- ont t
drawu%g df @?%Jé%% 1 gﬁct‘l; B %E ?%%Ml(’% {}%w léla%%mcqf Eﬁ u?;% @%H? gﬁgegg&lonal eye

diagra@i ei@gill&lSdhhﬂ(s‘hbwé i;ams R0as pleESon thei coﬁﬁ:ahalaf alﬂm)pyc fwnaheye 14. As

is con?%tié%&ﬁsfep%llﬁgrgg e% FFB%U{ o (Pg(egf:wg t%ngﬁ!)% tlp%astlc materlaﬁ'wuh a
select@Y kbl lie:S YD g ﬂotHéRI@ Q ré’&r "cﬁrvéd Qﬁrfazceg%QHﬁﬁs ﬁﬁﬁhe@foethe shape of

i ndependently Cl1-C4 al kyl, C2-C6 al kenyl

al kynyl, where the al kyl, alﬁenyl and aIkynyI portlons

of the above are unsubstituted or substituted with 1

or 2 groups that are independently hal ogen, hydroxyl,

-NR' R" or C1-C4 al koxy. In another alternative

enbodi ment, the Cring is pyrimdinyl substituted with

1 or 2 groups that are independently -C(O OH,

-C(OO0(G-C 4 al kyl) I\m CN or phenyl vvhere t he

L T Y 1
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i medi ately next to the pyridyl ring nitrogen. In one
enbodi nent, the pyridyl ring is substituted at the
WQ2ediderdn, i.e., inmediately next to the pyrPcyUS200TIg70419
nitrogen and the pyridyl ring is attached to the -SO -
group at the 5-position. In yet still another aspect,

comeq ol SET o RBrB oG AP 1A 8 0 ar R e Byisugee 18

shaped So SdD$t bdribiagkiod %1h ﬂﬁ%h%@éﬁe&ﬂkﬂ?fa&&l@%@ @Pfical zones are provided;
(preferably chloro) or -C 4 haloalkﬁ (preferably
§C

namelgA®) a cenfral girqulagioptical goeg Hbthah@ pebttantiale efjwal éntor,an other words,

subsceE RGOS Galrt & T BnbPut Sndi ot o MR 18 e 9)

of eyef1al hWin@n ahfinet dwr@ﬁeral dSptib@I zcﬁlblzml suBtB@idie césRbgdne 20hRat lies
i nvention provides conpounds of fornula 14-1Qa,

. e.
substagtighbouiiside Bre nogmahdigmatar of thopupie?s Th padiHen.dfem @941 rear surfaces 18
r ]
o G524 KBS IRB} LR Byl o gy e 2,
carrieif grtion 26 béind Absignedeao assis mpoutaitiag dasdOdicnigaltyoorade ldnduring use,
rther Shong B! "yl pipacdes TS dgen 1 pie o 3uet Priphetal Eigpportions in

contach %n%eslls WJC% Hno{)vﬁ’m ﬁ?é a{rt |Fﬁlall}3fr$ntlsﬁrfaéesl'a§1§ ’shé&%d %oo’gljo%ld]e“& smooth
tran51tjm;1- @@ﬁ SQLbemj:en bptlQé ,z011645 2®fand 24 thezgl,n thig -eXitmplkAd@s not perform an

optica fngtis Dy fRosgy blaits ot e gl prsp0gis Ator use

cornfolt"r T8E widit 0Bih lﬂ(@ 'tr’z]msﬁén 4he IAs 4Ra g@ﬁtéﬁcfor fid-s4ied of illustration in
4-4d, 14- 4dF d2, 14-5, 14- f 14-5b, 14-5c,

FlgureM-As@nd By Agpin, 1t1u<r Icsbe natad gt the tiffgent hpsehbrg patternssi the section

drawni%rofglp gur]e'41£35f ;"zlnté'tild;fg %ho]v@tasg];o%é o%feingig thf'ﬁf p%g’]o@l é%fe?gl% functions
and nokt4o %stlﬂat5@és@zoﬂe§;-a5&forﬂléd 5? ldlffelcélm@hgswa]l%a'iénal@ TFor purposes of
14-5J, wherein the heteroaryl group is pyridyl,

this apphicaiapy it leardergeod fhpicthe fesms seiteh aweyansiwﬁgwltqmléa Z\ﬂmwe used
t I
1ntelrcﬂangF1 b:f{/%l gﬁy, tﬂé{&tﬁﬂgﬁeﬁﬂh@?ﬂ %Eg@%{ﬂea%@tpﬁgpﬁ%%p%dge are used
1nterchd‘mgeah11y entvbold bprreadﬂgiemder@mpd bypaac killtdmthkt ﬁe%ﬂetﬂs design and
% conpounds according to any one of fornulas 13,
manu i‘@tulilng 2, 13-3, 13-4, 13-5, 13-6, 13-6a, 13-6b,
13- 6¢, 13 6d, 13-7, 13-8, 13-9, 13-10, 13-1 1, 13-I
la, 13-1 |Ib, 13-1 lc, 13-12, 13-13, 13-14, or 13-15,
In cenfrg] optigalizont 20] the cdmbined sHapRaf frbat Ayl re&r4su2ﬁdpesll43-a@d 16 of lens 10

pl‘OVid%g ilégbfricilvgipweﬁ_aeegg% g‘o Tﬁtzcg él?sa reir&g{,yé: 4§tatlis atgésganci iorgg%oplc eye 14

and thé dliadeeter o¥4entBABonclZ0 RaGbstdiftraBRIntatchtd tdthe nbfmdpupil size so that a
14-3cl, 14-4, 14-4a, 14-4b, 14-4c, 14-4cl, 14-4 14-

singletfiar dibpnagiimageds Srmed os she atrslyegion 33of therctun 34&@@&& 2.

Howeiei g f\xgll %‘% 25}5\{@%12196@ il?aé are]ci'sgwtfhl%gla? ée%?aﬂ'@ilscg’ t(gIr Balzmal pupil

size mhfnbobe pradiical ke, or Hésirdble/for 3 Aub®Ss oﬂréas'é@Q Firkd -rﬁ@hl@ernent of normal
14-5h, 14-5hl, 14-5h2, 14-5i, or 14-5J, wherein the
pupil figt wAp XAy SoFIcHipt hedwesn nipktioasisrad dstginenigypnd aptyalpupil size will
n [
norrna?l& \J]glarr n«ﬁ%&?%ﬂc%%ﬁ%nvy{oﬁﬁeht@ﬁﬁ%ﬁfgga%%?g ! tgg 8%1%8{‘;}%%? gg@me lens
produﬂfonfmaymnbasthﬁ@onlia faw sﬂaﬁdé&rdlzﬂ:di eéhtral Benk, didiBetbrs atS8eficred; these
% 3 6b, 13- 13-9, 13-10,
being %seg o&t el%wel‘rageé)up §1ZFS ?06 theilglqlanl Qopu%@o_nlgonc‘fgleiissuc as, for
exarnplg’ il this &se, uﬁg ec%;ﬂ Pifbedlif u]pﬂ)n eﬁ‘amﬁhﬂﬁgn 1t]1§f'f(%ﬁ1’d tﬂé‘t tRe is a
od, 14-2¢, 14 14-2¢, T14-9f |
14 2i, 14-3, 14-3a, 14-3al, 24- 3a2 14 3a3 14 3a4
14-3a5, 14- 3a6, 14-3a7, 14- 3a8, 14-3a9, 14-3alQ
14-3b, 14-3c, 14-3cl, 14-4, 14-4a, 14-4b, 14-4c,
14-4cl, 14-4d, 14- 4dl, 14-4d2, 14-5, 14-5a, 14-5b,
14-5c, 14-5d, 14-5dl, 14-5e, 14-5el, 14-5f, 14-5fl,
14-5f2, 14-50, 14-5f4, 14-5f5, 14-5f6, 14-5g, 14-5gl,
14-592, 14-59g3, 14-5g4, 14-5g5, 14-596, 14- 5g7,

A A -
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are independently -C(OOH, -C(OO(G-C4 alkyl), N,
CN, or phenyl, where the phenyl group is optionally
wWGea3teders ed with 1, 2, 3, or 4 groups that arBCT/US2007/070419
i ndependently G -C al kyl, C-C 6 al koxy, halogen, C-C
6 hal oal kyl (such as CF3), C -C 6 hal oal koxy (such as
. ..OCF3 dr.ox hydr 6 aI or -NRR'. In .
stenifigiis CLOR BT Cen Qe AP, & TacpSia Ml BSEaep sl Subioct eye, i
may bk PRAGaPRIb 1680 a c'eﬁ‘trzﬁ%h@eﬁrzoﬁ@@@ﬁiaﬂﬁ@llghﬂ}hﬁr&‘r Eﬂa‘ﬂ@bubﬁ diameter 22,
substituted at |east at the 8- position.
to ensum@lphemnamér@t visiohelFquithe rttnilerynalm lpdagable @Iﬁi‘é@ﬂﬁdéﬁféﬁ central zone

to allowha w@err Iﬁﬁléi q%dw%vh %0 %H’lt atgnp \fotcﬁttlo g{ req{lﬁerﬁ}e% ]E;’r §>r§an&%lg ah athlete, or
othervﬁﬁbflﬁctl&é Peisofl gﬁﬁgﬂ%ﬁ ] W;\I%r d@tﬁic@k&ﬁ}é (;co r%ﬁu&@uéag&’] distsdbance. Of
course, S‘Rl%%ggqupﬁ(gt e am%@@psz(gn fa@ﬂsﬁ -ﬁlrr%gbr ?ydqurted to suit the indlwdual eye
Yo 0

by specﬂ“g{ g&@? }%Bﬁlrét t&’ gr’rlteaélfd/ §t rQeﬁlesgr oc&f?fﬁileh&o cQ)HeQPa% 1g1¥mtlsrn
And fifthde pelkdent thyt dtik-to @& @kdeyiks ofGhe Stlﬁ:séﬂrkwfqrd cffattplgl rays that pass

C-C oal kyl. (such as CF hal oal koxy
close t(ogg% Ff?gg %ﬁp@jed ﬁ%glgﬁlﬂays ﬂyg%)&l}p Feon lgl}qu) wa§b];hrough to the
retin ey R R T e D U e Pb%ﬁi%“ﬁ Fohie i ol
Thus, @-111h| ragpecstositet, ithumengind poras twithin theegupH posittof engrehtan
. t her as t the ven i on provi des conpounds
1mpo Cff ?Jsrtﬁﬁ P%?ri%'%élf portign of ’hnds of fornula 17

wherein the CGring is cycl ohexyl substituted with 1 or

t hat d dently O, F, t hyl t hyl

It w1ll|b§@:;g%g;ted tg@ttgfgse@};trgb;pgggyzeo%@p% thlmwgntlcg}ileeéﬂg‘(fq: 011¥q1q21r in shape.
Depen'Hl_I%gt %netr%% gnsd\l \élég_'al%%lhwhonnl \}%n i OO%{Npr oere%jperlsbeg glthétg:?:r]elj%&@% tages in

selecufng raﬁi@&h&lrl;ﬁ}agﬁhapb f&.the GﬁmO&%tﬁﬁl 2dnef Ekiﬁi}blas fof whah €lii€ infay be
the C-ring is cycl ohexyl su ituted with 1 or 2

particyady, pdvaptpgeousriaClpdeidpb rgawt lipiteR) cagesydep the lengdoes not lie

conce (E:(Xxﬁglmgi gﬁ&%ﬁé?eg%% mﬁgags%@ed B gﬁg @ﬁf{é’ Wy gpigned pupil

or Whet(ﬁe 1&is@oad 1k(yt|p)351ﬁ()ﬁ))tMlﬂ' KntratNeh ﬂ(e@)oﬂica NeRh n@ly, be due to asymmetry

in the gg@ﬂ%lﬁ (b%tﬁ% O%)rﬁar é}ie?]lrgi %@BVQ ép]é tkgg{: Eyé}lle?rfxxr@lglrese 0 wﬁen anon-

mrculasfl!;ﬁéﬁé \LH&I& @e “%ﬁéﬁc;al fgp thg’ cetﬁfal Gé)t%'af’k’cﬁ% 15&@&6 &s& when the individual
I ndependent kox hal ogen, G -C6

may ptﬁbmhd@on‘(aﬁu G’\hd@‘ﬁdﬁF@%l qlea@v-l@&l . d@i der(v)ngg)( Naogfeiragar shapes may
be of 5 yepmgitieh St PeiOe Firberth Brhnbindies OhBY R ar

centrapf)ptfc@[ fﬂﬂe%legi%nsgg kel g@omet@l@ﬂﬁﬁ%ﬂ&eﬂﬁ tHeahiith@m lmension of the non-
wherein the ring is cyclohexyl substituted with 1 or

circulgr shamsuipee. fran cHinsci inepbntenary weth' Gie b g o ggminor-ais of

the ellﬁ*s&%’tﬁy SLbrg'% rq’?ct% zlﬁ/g fl the X\%l? onnlg%elg Jbo t{l@ b&?}ﬂ% pgﬁm glarneter For

Ions O ove are unsu

simila8 tHasdrs] tht §hlapsi anll sikzc @f tl& @ﬁoumng baﬁph@‘fe& zbﬁ&ﬂﬁtﬁﬁ&ﬁﬁfok ¥e circular.
hal ogen hydr.oxyl , . - NR al koxy. I.n sti
For PWﬁ aft m&eam{ﬂhé wil} \‘Pé hlflii?fﬁoml SW H@ée@b rﬂ@@@ﬁ%@n oﬁefers to size

R R A R S R

groups that are |ndependently C(O)C]—| C(O)O(Cl C4

nyl, where t h
In anyoema%/to#éq geipe%lgg{eﬁga&[l g‘gctoHdaj_lce ylth nésr%f&bgp eﬁ%&t invention,
for th@ée%trhpﬂ)%@ epqsnt ISMZ)SQIITI% af ﬁ(ytlentn@ly @ﬁhﬁﬁl Hf%)ﬁbrmﬁ'laﬂ H&flameter and

C -C6 hal oal kyl (such G- C6 hal oal koxy (such
as OCF3), hydroxyl, hydroxy- i-C 6 alkyl), or -NR R".

In yet another aspect, the invention provides
conpounds of fornula 17-2i, i.e., conpounds of fornula

17, wherein the Cring is cycl ohexyl substituted with
1 or 2 groups that are independently C -C4 al kyl,

G -4 al koxy, halogen, -C(O)NR R', -NR C(0)R",
-OC(O)NR'R' -NR'C(O)NR‘R", -NR C(OO(C-C 6 alkyl)

R IFS 7~~7 7~\
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conmpounds of fornula 17-4, 17-4a, 17-4b, 17-4c, or
17-4d wherein the Cring is substituted with 1 or 2

wQ@ewapsserhat are C, F, or nmethyl. In still yePCHOBINE070419
aspect, the invention provides conpounds of fornula
17- 5c, i. ., conpounds according to any one of

for th for % Qﬂel 261\/&3 i:é Sglfsrt%]laﬁy’elf tne]féf(g}p Pu’%ém]éil%r t he $ pupll %1arneter

when 6@9}%@ 'dlreét[}/efrd)rﬁ\ﬂ‘i‘é"frbﬁnlt R¥iR bk ‘h’ﬁﬁre@ﬁanQHJiQ§cIP£n &%ﬂfﬁ-ﬂoﬁ in accordance
7-5d, i.e., conpounds according to any one of

with embpdmmemés qfﬁhmpreiem &mvemtlors as lndhremt?coslbfadmmqt@ntmél fge disgtpsures of

the prlgr %ret él%entli)% ﬁ% még%l 6 r38\})43 gg{édsf% t t%la ﬁiaslra Ot ho Pﬁ]e'lrp%nt will
normall{-b2dhailifated. by tﬁ@ﬁ%@péﬂiﬁorﬁ@ﬁ%ﬂitﬁg Zbfe 3MPetGREn @éntral zone 20 and
formulas 17-4, 17-5, 17-5a,_ or 17-5b, where the Crin
periphgipd zoie24: sincelierignsition eeng effectively enlareey dhe ianpesdhapeter of the
the i nvention provides conpounds of fornula
pmqﬂ%?ﬁ%&ﬁ e., conmpounds according to any one of
fornulas 17-4, 17-5, 17-5a, or 17-5b, where the Cring

has .t he foII ture: In still t an
The opjiggbRiopertiggo lﬁ%ﬂQ P{) ¢ hirgh\ergaBle ﬁﬂ@ uatrat?fiagmgare 3 and its

effect b e ?@hz is 1n§1cate& %Hf%dSS IRf Eéj3 NHe FPathR B @ivd ?o%er of lens 10 is

e the Cring has the followi ng structure: In st
plotteq/ egaimsh bank dranzgqrexith the higstanee poweoel @enosl zes 2¢ @r’rptma:rdpi set at zero.

Thus. gl P Avgpnetys Sigon 8 Ba¢ 3G P G681 Mt iR dfierer 2 of
eye 12§18 3 BAnMagndtthe idnet ARVé NG BihsteisWiehe Mlgaelfaum&%e 4.5 mm and §
aspect, the invention provi des conpounds of fornula

mm, rgspegively, imaking the ﬁvpdih iodi shegfanpigiomzbae AGakyut idymt IttVﬁél be seen that

the reEI%ct {yH pgxifgr celji%%l zgce }9_ éslsglgzta&téaqg UD:}_%Q'@A't’hi%éq%g ’s]}_aé'g iras‘rease in
refracti@e fowler 0£6:51D bater tifisitiohond $6 And tat, Ibcokdrasth6 tHeteachings of Smith,

16-14, or 16-15, wherein the C—rlng i s thiazolyl,
the refaqtiyR PPY Rt neERBSRLZ0ag R4 rEmaing subsantally egnstangp@agsdts diameter. The

sharp gr{&ﬁég)s(esfnergfr‘rgﬁlgi)%?a@gf%t%{](ngﬁe{_ngﬂlﬁﬂ azp%?( (543,1%8%%{%& 419(11086(1 by sloping

brokeihn hhMGdgdcal(siemnalniGtehﬁnplasm@@dr Wl(ﬂﬁiﬁ)hls fiired dortealkidlalok aaymally be

prec1sé‘l|yE9$1)rrlgl abﬁﬂr;\yA% peee\g%lély Jédg;)agldk%)/fd o Q%(%](%%tlo@zone 30

is not glca?kdf ¥ R;Qrowd%"g &gcQHQRBH%%/ _srm% pg(%s tI{IaRI"l gioq) g(ﬁ' mer&ly 6to blend or smooth

the disgbityuity@t ﬂ)e(ﬂmtmn(dﬁthe(}h&e@lnkyﬂoﬁl@(o@))mdR'ZQnes KR 2@ Y R"
N2, CN, benzyl, phenyl, oxazolyl, pyrazolyl,
thiazolyl, pyridyl, furanyl, thienyl, C -C6 al kenyl,
As wiltde %bn&’rdﬁﬁ Wdure 5 NB'e st%rease RS er%erlphé(aplo@rm| is chosen because

(where the aryl group is preferabl ynaphthyl or phenyl,
it is sudfigipmt (fmrsgbjlggteefyé ri4btoyshifp ﬁ@rfyq:ayl plane 42 B thepegigher region 44 of retina

34 antgllf'lgr%/tﬂ )ethe a@g}%ﬁl&é‘i‘? lfe%%lr}%lég %Ig ?rdt%l {6 e{%X\élrdgg%bs%{xh%{ ns%’tleggeod’ tto 191? iBit eye

clongation@hd 3ny@p s giickidn, at&rding @cp&iéd@mhings BAB@YBNThe ‘anterior step’ in
thfWidroxyl -NR R or C.-C al koxy, and where the ary
€ 10

plng Ajeh qsepisiip Fangion %@eaﬁ@cﬁf denarl@ ippdicated) at 9o bl, as previously
noted St%% %ﬁp EE gf__) %?P%%ihsé’tegzlﬁyﬁt o%ca@g%ﬁ@%i/ ’ﬁrhﬁgﬁ Zat ﬁ)le a&d 1‘86deplct10n

is notibad] oBinkydimcatsai tlaespreded) invEitiddtrehlddeaal ikpritar(tsmplovament over Smith

OCE3 hydr oxyl , hydr ox C-C6.alkyl), or -NRR'. In
by obygibe @ teut PRAAHAGH, AR %éggscl&ﬁﬁ Bimade gereasing
formula 17-5f2, i.e., conpounds of formula 17-5fl,
wherein the thiazolyl ring |s substituted with one
group that is hal ogen, Cl1- cal aIkyI Cl-C4 al koxy, or
benzyl. In still another aspect, the invention
provi des conpounds of fornmula 17-50, i.e., conmpounds
of formula 17-5fl, wherein the thiazolyl ring is
substituted with C1-C4 alkyl. In yet another aspect,
the invention provides conmpounds of fornula 17-5f4,
i.e., conpounds of fornula 17- 5f| mhereln the

I L L T Y 1 ' o o
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5-[ (4-chl orophenyl ) sul fonyl ]-8-fl uoro-4, 4-di nmet hyl -
-di hydro-2 H pyrazol o[ 4, 3- c] qui nol i ne;
W@2G070ema3 4- met hyl - 5- (pyri di n- 3-yl sul f onyl ) - 4, BEHU2007/070419
-1 H pyrazol o[ 4, 3-c] qui noline (racenate);
8-fl uoro-4-nethyl-5-(pyridin-2-ylsul fonyl)-4,5-di hydro
refracgfvmvﬁ%r aqglfl)bﬁﬁe?‘%f fap] u'p?rgllme%wlh? r%mg 116 gw&qj Q1] across peripheral
ptlcal'kd}ﬁérﬁziﬁ lbedt#tufdr.c] qui nol i ne;
8-fl uoro-4-nethyl-5-(pyridin-3-ylsul fonyl)-4,5-di hydro
- FprrazoIo[4 3- c]qU|noI|ne (resol ved enantloner
: i t.h a tinme of ab
Figurg St S8 of Reb % Pl P 4300 P Bihspugh demy By sqpmes 12
and qu;ﬂI 2M@yd1m@tbp{>ﬂwﬁcnlmatmimdaiaay(the&w e dhedeadyd @ihally pass
a retention tinme of about 17.2 m

throu@_a[ I(W-abpﬂlﬁﬁ’@pWQWIty%mm@hgﬁp‘f of thg cy¢, H%pq;ur?gl lens not being depicted for
I
the sa%!f ffyﬂeﬁftﬁ zgirsé p% etﬁ%/ %HS UQ)? gar aﬁt a_ ﬁ?ﬂar Sﬁt ?f rﬁy%enéerhlig dthe eye from above

and frd)rlnl-rjayatl and kdm{m'b,rﬁ-sﬁjes aik, 1ot dBIapﬂeti Riyice the@lex(lll essentially duphcate those
fluoro-4 hyl - 5- (pyri di n-2-yl.sul fonyl ) -4, 5-di hydr
illustedtpd w]sm f@f . aé}aﬁq () WHEPE qpiReddng art (i Shwhl and optical
axes o‘f"'e H12 FRYERI0QD dredPBd B ST 2 g@th%t Fﬁg% \Q/lll be brought to focus on
-(4-¢hl or ophenyl sul fonyl) - 4- et hyl - dro- |
the fo%aerta“zrcﬂ_l@[% Sftxjeirays|Sepessifg cé:irthvkydh@ngh] wnmé portiin 2R of lens 10

q.a refention ti of about. 214 .mn*;). . . . :
will b BptnatypearFaain? 42 ERRGR-inging diyaptghjccts ino sharp
focus Jtﬂ'eﬁibhal%@‘iflﬁé flead 0%% @i tB Bk ifBcubePby accommodation of the natural lens. Thus, by
5- or opheny fonyl ) -8-f1 uoro-
virtue Hfﬁyrmwrlb@&eﬁagqmqmr ohcatm! gynegiPeof lens 10, virtually all rays from

dlstan? o a‘ﬁ asg{n%eﬂs rﬁ)fe g’ F %ﬂl }gerﬁra?gﬁl %atl) Féﬂegﬁ()swﬂpbe brguzggﬂt%c? sharp focus

on cetﬁra( fbgﬁl’ﬂ 3 &R’GﬁlﬁWﬂo&Uﬁﬁ @ﬂ)&hége%sflhdi@dt@d By betdiylineds55- di hyd
ro-2 H pyrazol o[ 4, 3- c] quinoline;
5-(4- chlorophenylsulfonyl) 7-fluoro-4-nethyl-4,5-di hyd

More gﬂ%(ﬁluor e %agrg g{lcﬁlo% 056ﬁtén;ﬁ 5‘50[:11 Jh%i/l tsan%tlon z e 30 ofée%? ]hO Iglght

notlonlahy be ebipyivad od u{eét;e&ﬂtembq stepdb ofi&jcal plane 42 but as already 1nd1cated

nmet hyl -5 yridin-2- qu dr o-
abOVei—FW}“é’?cﬂOBf 35’ 0ot Qpt @gn?GP %{@)efﬁﬁtsg i} ¥ tocks) djgpgrsed in an
unfoc@s@é %a!nﬁ&e\f/pthﬁ’i"eg@ 18 Pi@xxf&ré} IR égaﬁ{f tﬁéfplfi‘a9 Wotidnal path of such a ray is
deplctcdh bjD btqkhle hyd: §6d. Periphdralgay b8orick isdeorcebbtiqde et ayl Seigrsl-much

more (gal}q?(lg E)l?agl oét%)gg %a[ayﬁ%& %ﬁgwltﬁéﬂg%ﬂgmhegal OR,Eﬁ]] )%Pnes24 of lens 10 and be

directedclBcty eOpe ofitko3d @.c4cloke BthB Blistte4nar Hi'd’fg)upll 22) by Vlrtue of the
5- (4-chl orophenyl sul onyl)-4 cycl opropy di hydro-2

greateHqpeavOPOT A 08 zeapf. e brawght to a focus at point 59 on peripheral focal plane
| f
42 tha?%%solp%q? p§ &g%g%% F j’pgl? E%ejr%l Jle%léig Fl%l] e;k%‘le?mgrﬁttg gllo)vufé tge gésured

inhibifery dirtlibofeRRhe gi;dvﬁlﬂ A9l be decigitony hn hspectibh weFigute 5, peripheral
H pyrazol o[ 4, 3-c] qui nolin-7-0l; (resolved enanti oner
rays epfictpg avg bt %tmepalﬁer{i quleéfbe%mra@§ 6@%5§*Wlll be brought to focus in front
ot P ot MK oy a1 B o AP G s furter in
front ofirttinacd4r iataeninnenthat pt@vmfes aboorig difalusrfonthe retardation of eye
5- (4- chl orophenyl sul fonyl ) - 4-i sopropyl -4, 5-di hydr o- 2
razol o[ 4, 3-c]quinoline;
|, 5- bi s(4-chl orophenyl sul fonyl ) -1
H-pyrazolo[4 3-c] qui nol i n- 4(5 H) - one;
5- (4-chl or ophenyl sul fonyl ) - 4% - -di hydro- 1H i m dazo
[1, 2-a] pyrazol o [4,3 -e]pyrimdine;
8-f 1 uoro-5-(4-fluorophenyl sul fonyl ) -4-net hyl -4, 5-di hyd
ro-1 Hpyrazol o[ 4, 3- c]quinoline; (resolved
enantioner, with a retention tinme of about 7.6 mn*;)
8- fl uoro-5-(4-fluorophenyl sul fonyl) -4-net hyl -4, 5-di hyd
ro-| FprrazoIo[4 3- c]qU|noI|ne (resol ved

. = o o I A PN oA L T %

clongat



10

15

20

25

30

tert-butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy,

and 3-net hyl pentoxy. By the term "hal ogen" in the
w@e@3aae73 nvention is nmeant fluorine, brom ne, PCT/US2007/070419

chlorine, and/or iodine. "A kenyl" and "C -C6 al kenyl "

means strai ght and branched hydrocarbon radicals

The Qi3 PR b AR PHER DAL FAC DR MR gy o hE 16 drawings

of Fig¥cQRaNMK,2H, ttUdor@sfoiding povR®Btaph-o2 F¥dure 4 wh@XreR08BYlonding cye
and the |ike. The tern1a|so |ncludes substituted

diagrag) qxfeﬁtgure@r Sings,, asaridief afspeaion®f &WSQF@WIW@ﬂ@@pﬁm,ﬁhe first and
ato

secon(!'h >basr’1t11?l%s US%%{G mﬁwe%oé]hrégrg fqag}lrg Fﬂé Cstaglg }fg’rer%c% H%mérragsu\%ﬂl be used for the

clemeRtS VI theaeydrdekamplki@xhava tﬁers@n(e\m QrsghilartfietiRdILE €hodé Ofhe first
may be a cyclic_am ne het er oar

examg{@teép%w Fai%y| g@:[flx I8 éﬁlb@ﬁ gedoif us, 44 @@c){ Il &Wate the lens and the
subJecg éf&% gf?rtiolg ¥é00 %%Arﬂ;@%: ejl é}t&g Sﬁtl’l(%akﬂ ¥6j'f o%(r)ﬂl tlcﬂi %olfno 'and peripheral
opticahﬁdlﬂt aré &@p@&&ﬁlpllﬁdlbétbcpw Mﬂ -130 ayd 4. iB&I ﬁd&afnﬁg Syl elernents and

and "C - C al kynyl " stralght br anc
functlwdp S8 P Heceiarian Athe AEFOPA GRFBP &a%{% &?f’g‘b‘fb’ ahbgndated.
and one or two triple bonds and includes ethynyl,
propynyl, butynyl, pentyn-2-yl and the Iike. The term
The pah@pnl idnitdrentes bstwssi itteufirsichnd| skgongl exgmplep dic imthe desie 0§ the transition

zone 1) P pPrliiige PED b By Dlob sl s Sty h S8R a R S of Figure 4,

that thE ldRdM e fQE AR opﬁ@a\l lzon@EM 1@%¥outd K%Y, 1n(ﬁ€ﬁtﬁ]1r95 thoh@ Rl Pupil
the am no group be a cyclic am ne

diametpstl 82 @é%y:l 112heabmt§ élwlame asdlatpbryd 12 be ﬁaﬁﬁe&@npl@ylémever the
width %yﬁr Satl zo’ne ci%;? 09 f‘ %‘(y l thlé] %lec%%g arnglg 1%15 mm 55 kP allow some
; any suI on and "SUrt oni ¢
controd 6Vt the“ﬁptltﬁﬁﬁ’esigﬂ(ﬁ]tﬂls zbﬁke 'ﬂhﬁ tans Yigdt @ahiyd peripaé@rl fonkd 24 is
saturated carbocyclic radicals having three to twel ve
narrove i BHs axapinic, hrids @) dnisadiapete i ab@“%dﬁ@c‘% ersentigly the same outer
dlarne{%(l) éz}‘b%\/l{:i% nfinf HSBHe X oF %Hl; 8. rD@s Ré nQ‘F \F%l p%ﬁﬁférhlczogé |1§$ &flc inner
tem such as a arrant y C
refrac@@pmileesaf tza‘)neslﬂélhs nadcblﬂﬁgﬁeaten diandhnt@ftzdn(qﬁéb@ﬁ/lbns 10 (2 5 D compared

., .C obut 0 ohexyl Preferre
with lc%//lérelﬁ‘p}g%//‘io ta?é glp q&@g %ag%ﬁg b tit ]@ﬁ@la%ﬂ% signytica ﬁiﬂ outwardly
towar® ¥kt ﬁd}[lbﬁll 126 h@nscd/e%lgﬂ% k¥dnagl @Bjﬁﬁlaﬁ@é @k BiRlRis that inhibits eye
unsubstituted or, substituted in one or nore
growtk bip mmtwmgbh@am@etammmst by whichgreripbsralgiooalpdancAdR of eye 112 is
. X I such cycl oal kyl groups nay be optionally
ﬂnﬂagﬂ%gg?gﬁted with, for exanple, G-Calkyl, G-C
al koxy, hal ogen, hydroxyl, oxo, cyano, nitro, am no,
nmono( G - C6) al kyl am no, d| G - C6) al kyl am no,
As wilthe sgal fkemyligure2Ace4d p@}d(@mangtlomgo 3&apq‘(lydes agproggssive focus

zone 1@ e y%f glﬁ]é{ Rloeﬁgzg%,( %2at%<w e%l 1|t(X ad t(h&l nﬁ@og%(al Aons L 120 a&d a second

blend izor@])@ﬂ HeykeenBy an(ﬁfeyipheﬂasopffﬁﬁhioﬁfnar Qi the fiea rebaﬁylej H)lend zones
roup haV|n€ a single ring ghen yl) or. multip

162 artdolfﬁﬂleaﬁ@ aef ipfepded tohayppe Hptéﬂa f@&%@n ratheT 10 & iy Eorm smooth

t
curve @ do ey A b PP B ARG DY DBRE Y b o and
betwepothietpragrsssivierzehe andethe @eyph@almppsalabnd: h24 pin deeartticr. This allows for a

i nvention. are phenyl, . 1-napht hyl, 2-napht
substapﬂﬁlgshl)l,qlear &CW5$ %ﬁrgﬁmtﬁﬁpov& rggryapswq g{nteglppﬁ? pncgqatgg By portion
164 ofthé P@w@r &t ahyighne 4%*&%?6&He§ﬂ)&iﬁ§ﬁg3m¥ df')(ﬂ)out Mérﬁath of rays such as
preferred aryl groups include phenyl napht hyl . The
nost preferred aryl group |stbhenyl The aryl groups
herein are unsubstituted or, substituted in one or
nore substitutable positions with various groups. For
exanpl e, such aryl groups may be optionally
substituted with, for exanple, C-C6 alkyl, C -C6
al koxy, hal ogen, hydroxyl, cyano, nitro, am no,
nDno(Cl C 6)a|ky|an1no dl(O C6)a|ky|an1no

NN NS - o L~ P~
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aqueous solvent for the active ingredients. The

anti-inflanmatory active ingredients are preferably
w@e@3aae7i n such fornulations in a concentr ati BCI/U§2007/670419

to 20% advantageously 0.5 to 10% and particularly

about 1.5% w w. For therapeutic purposes, the active

conmpounds of this conbj nati on i nventi are.ordi nari
156 (RgnBoHadT ar AbokEh B ot ess s Ean ) B EriSe e PBlRaqt s 146
betwebMteGaARM ah@YESp1Rtal REUTHAY BT Ak11AD of TR0 6 PRI RH St 34. Again, it
be adm xed with | actose, sucrose, starch powder,

is prefemblathaidenseklildiag agearahidageol 16 thatiigishapedid fifl eosforially on the cornea

112 o B e 00k Ao FRRIRS AT LRGP ot zone 120
progra3kios ppidal SorNidb 0t fpefiplierd@ptital 298¢ 824 fre oBEMEIdDYHilfiring the front
sodiun1al?inate, pol yvi nyl pyrrol i done, and/or
surfacpd 1§ of lops TH)-cohol , and then tabl eted or encapsul ated
for convenient adm nistration. Such capsul es or
tabl ets may contain a controlled-rel ease formul ation
In the ascomd ¢ xfeplprioy nskdched nha, Wospeasintonfit Bebt vty fouraatmeye 112 is
in hydroxypraopyl net hyl. cellul ose. Formul atjons . for .
myopign 5}% theAp Cus e snel pios ef»rayf?% of e 15ENg brbufit is determined that,
in th &H’;ﬁ% P rQfiofOPhmAYMERUSIA] SREOOLGiBit&tiohE hiyPdrEFihiiPhat the focus i
n egol tioﬁgﬁgr suspensi ons. Tgeselsolupign ﬂ%n%ll o e focus I
this regipspewsil bakinddye foeng ldpsreedn fhoogh dtealeigtce of oowiel sisem myopia may

ranul es havying, o or nore of. the carriers .or
be thedpPRaR{E Wang PbHEd TPiGHa{BLs TRRUIFIHE eGSRt Ch Aot iycorroct central
vision@b hat F6Ls ToiSdistandeq broliBBt GRVBEHRAUR B R FetHiRolMef id Mighly
_water, polyethylene glycol, propyl eneglycol, ethanol, '
likely gt myebia, is Bwore sres@boprogtessipemye 102 5o aswerges pristription is required
orre S er SRODUM PRS2 PP L i oo

regional4el. We Ibbfoad) Ghatix (e kays kiehay 1150 ardgsspinad refeiohi thabptadal axis of eye
Dosage |l evels of the order of from about 0.1

| to .
120 angygibe broughirp foews atifesgriam iliaye aysisedht _pp@frnggrggpuah gcntral optical
zone I%Q%iﬂlbelbrl]oﬁ 1d fofid &EPM t%ffoftﬁ]g f@&?ﬁﬁhé "11515 81?'&?91@1 region 132 of the
condi tions {about 0.5 ng to about g per patient “per
retina daypviderecdlmudistanée asivh vendiabdjedpeiphetahatys swgh 436l 58 that pass
onbi ped, with the rrjer materials to prqduce :
througly P BeraleiGa! 7F Wil B QF%ng%tﬁgjﬂ%HSr?@. fgpﬂg Rla, éaﬂé%ae is located
anteridr’ t@@ﬁe%’er%ﬂgraf *k?io%alu_w& Whaltippge of adm nistration.
Dosage unit forns will generally contain between from
about 1 ng to about 500 ng of an active ingredient.

.. The daily dose can be admnjstered in qne to four .
while figps g inG8ioh £ herg o BSELSH BEiviE e csie sPiig gpbodiments
thereo 8t RIIEbEiFPRAIAL tPorRRINEdan HRME@ thaPtARAK 2harRs, Fhodifications and

conmpounds of this invention to the affected area two

substitugohsean beimads, andegpivalentsmploped wibiewt sleprsting frowe ¢ied are intended to
. t. ecifi .|l evel for any particular

beHw%@%@3ﬁ?gh?&r£8%%§%@8§%gﬁsa variety of factors
including the activity of the specific conmpound
enpl oyed, the age, body wei ght, general health, sex,
diet, time of adm nistration, route of adm nistration,
and rate of excretion, drug conbination and the
severity of the particul ar di sease undergoi ng therapy.
For adm nistration to non-human ani mals, the
conmposition may al so be added to the aninal feed or
drinking water. It may be convenient to fornulate the
ani mal feed and drinking water conpositions so that
the animal takes in a therapeutically appropriate
quantity of the conposition %ﬁong with its diet. It
may al so be convenient to present the conposition as a
prem x for addition to the feed or drinking water. The
di sclosures in this docunent of all articles and
references, including patents, are incorporated herein
by reference in their entirety. The invention is
illustrated further by the foll ow ng exanpl es, which

L, T
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mol, 87% M nfz 184.1 (MtH)+. 3-(4-Chl oro-
L/ -(4-fl uorophenyl) phenyl sul f onam do) propanoi ¢ acid (
WA1007/146603 a rapi dly stirring roomtenperature PYFUS100B070419
(0.5 M 166 nL) solution of (10) (15.19 g, 83 mmol)
was added 4-chl orobenzenesul fonyl chloride (3), (17.5
g, 83 mmol). After 30 m nutes, pyridine was renoved
and the residue was taken into Et OAc, and washed w th
water (5 x 50 niL), brine (FaxamM§ nL), and IMHO (3 x
50 nL). The organic phase was dried (MySO ), filtered,
WE ChAdMsoncentrated to yield (JT) as a tan solid (22.2 g,
62.3 mol, 75 %9. Ms mz 357.9 (MtH)+, 379.9 (M+Na) +.
I-(4-Ch|orophenylsulfonyl)-6-f|uoro-2,3-dihvdroquino|
1. NAAohtakd eaigorhigrding: Trifl uoroacetic acid (10 nL) and
trlfluoroacetlc anhydride (3.2 nL) were added to
(acontal pptical gonedhayingrppdimensypie sHsipE alhotpredmating Hopgsmal
diame 3 B phit 80p by SRR LT, wBRERPE RIS, BRHIRyd Uil gontrl optica
zone halv'glgrai @nphlasac wecias pedenddbjtes & proage tlhda‘bv%el( Witk cRbr distance
: an canc p%rated The residue was triturated with
visiongp étcﬁ% EesHenR of AL haEn#tdogr aphed with Et OAc to
aj E)Qtﬁﬁlef tlééﬁ) zgn@dlslf?tge@ rad%@ly@&wgi%%ro%l GVl 'EQIﬁral zone , said
5- (4-Chl or ophenyl sul )-8-fl uoro-4, 5-di hvdr o-
periphlekab pptacad kmﬂly&gcshquarnmﬂly rth(dm)le nmutayrldtarrqﬁﬂm wil of the eye

when G Ko B3 e f Gnd i P T At el hebipharg! optica

zone rEfr Ve PoARAthhNBr&RQ! R Jaf §RaH dRIFREIAE WRactitPh&h My an amount
anal ysis of the reaction m xture determ ned conpound

sufficieni3p fm qﬁﬂ@gems thaeppathe cg9 ﬂlrQJgh/ﬁatdwp%tphﬁr@hawtmahgone when the
(J..2) tile r enpyv the Gt

lens is Wit u0§1t60 dﬁtrs JYIX yI\‘Il\Igrlgli a peri)ﬁerragtge olnoon e?mz? [qc_c)%&g around said

centrab@oltini gMhd #tifh.) of crude (13) (1.34 nnnl) mas added
hydrazi ne hydrate (78 nL, 1.61 mmol). The reaction
m xture was heated to 95 0C for 1 hour. Sol vent was

r | mat ographed with 1:1
2 ggg%&ﬁa&&@s%&r& t@%‘lﬁﬁﬁ%ﬁeﬁ%@ my, 89%. NS nlz 364
( Metdetiphckdl dyiigal(Z20D3 EYactdvd paiverds Zdcdstldppraximabel,1 [hofter greater
Hz, IFP, 7.40§$,ﬂik%, 7.36-7.33 (dd, J = 8.8, 3.0 Hz,
than th gentrg! oxgicyl zphe refTackys POWCT9s (s, 2H): 13C NVR ( CD3OD)
d 163.6, 160.3, 138.8, 136.0, 130.8, 130.7, 128.6,
128.1, 114.6, 114.3, 112.2, 108.7, 108.4, 43.0. Exanpl e
3. STBeaﬁﬁﬂnﬁhmap@pdmgy¢ybunﬂowykﬁn
fluor

)pegﬂlaer%l dq%(:gl zeﬁ? 5 %H%%E \%@3% g%tﬂ’f/‘F approyllm%!flel 8 5 Iﬂ]lopters and 8

Diopter@gfdaté@ R 4hScdhitay §i5tRaPzdite R¥actiz @ pewbd, 3- ] qui nol i ne
2 pyridi ne Ethyl 3-(3-fluorophenyl am no) propanoate

(16) A m xture of 3- fluoroanlllne CS) 10 g, 90

m., 95 nmmol) and
4 E@é z?ni%gli]%ﬁ a'élccoré(m fléﬁﬁ? ety for 17 1 Th)e
mih¢tdithensi@s of @Q’] c%dtrthbpalﬁbll it atcyetedisuitie: fligMum dimension of said
distilled (b.p 120-130 0C at 0.25 Torr) to give (1 %J
central gptipgl 6)1](665%163,SE€) Ry and not more than 1 mm Iéss than the normal diameter of the
4-ghl oro-L/-(3-fl uorophenyl)phenyl sul f onam do) propa
pupil o s 4(117) _ Ethyl 3-(3 -fluoroanilinyl)propionate
(16) 12.3 g, 58.2 mmol ) was dissolved in pyridine
(125 nL) and cooled in an ice bath.
4- Chl or obenzenesul fonyl chloride (3), 13.5 g, 64 mol)
was added in portions over 30 min. The m xture was
stirred for 1 hin an ice bath and then allowed to
warmto anmbi ent tenperature For 1h. The volatiles were
renoved in vacuo and the residue was diluted with
water (200 nL) and then extracted with EtOAc (2 x 200
mL). The conbi ned organic extracts were washed with IN
aqg HO (2 x 100 ) then dried (Na2SO ), filtered and
evaporated in vacuo to give 23.2 g of (JJ)
(quantitative).

£~ £ 1N Yl e N



obtain (53) (1.22 g, 98% M niz 303.0 (M+H) +.
4- Met hyl - 5- (pyri di n- 2-yl sul fonyl ) -4, 5-di hydr o-
WOoR@ynawod o 4, 3-cl qui nol i ne (55). A di nethyl f oPEEEB2087/070419
di met hyl acetal (6.5 mL) solution of (5T) (1.46 g,
4.83 mmol) was heated at 100 OC for 2.5 hours. HPLC M5
a Si S t he rea tion ure determ ned no
5. ?E?Elhﬁnﬁﬁ§éfqﬁ¢ng glghm?ﬁ% reacti on was cool ed
t thelPABA S GIIRE IR ééhﬁ‘alad]ﬁcﬁl%ﬁ@ Bf’ Rl dlse DAl MubtBmension of said
crude product (54), which was used directly in the
centrahepttcal exetis africastd nangnéebfamowdean b mae fegs Bheh the mmmgal glameter of the
il%h% e(54) was added hydrazi ne hydrate (257 niL, 5.31
pup F§¥°The reaction nmixture was heated to 80 OC for 45
mn, concentrated, and the residue taken up in diethyl
ether (100 i) The or gani c Ehase was washed with
6.  whhegontact l%szscq@}lg teglpim 3qvheyeeos (1 x 20 nl),
b % :hn'ci.E]] [
Cglre]gagr}]l%n ﬁtﬁ a)% X ErarllSJ él%%lrz% g%{el\%ggt%g L# Iﬂ#é &l Gﬁgluﬂln(ﬂmensmn of said
centrapblﬁpﬁ[ adnie\ieatHPdsC3 ofrh andbognearehtlyart bnobiaas ﬂlaﬁﬂﬁa)ndiﬁlahdlameter of the
t yellowsolid. Ms nfz 327.0 : (M:H) +. 1H NWMR
puplqéékfzg d 8.45-8.43 (m 2H), 7.86-7.83 (dd, J = 7.8,
1.3 Hz, IH), 7.66-7.63 (dd, J = 7.4, 1.6 Hz, IH,
7.47-7.28 (m 4H), 7.03-6.99 (m IFD 5.75-5.68 (q, J
7. =The Goritizct ldnisiaccotdiBg4d cl8B8n (dwhdem: 6. 9 Hz, 3H); 13C NMR

g_%é I?tlfg 125105511 %%1%1 s%gi)leégh%@?p%callzfgg gavescgﬁ%renﬂy curved
adj om?t?g ﬂetﬁ%ﬁﬁm ahll
(4- Chlorophenylsulfonyl) - met hyl - 4, 5- di hydr o-1 H pyr
ag gp@s[l‘qorgzq-;@[ prngqqm@qmyqai dpeiningfijont g,lriacgsg said transition zone
shapeci g)7s§m2 0%10 a%?eg%il u]f(ii a'& 01n11ng éiAFfe%IelrlltP rcgpg %iﬁ%ng%lrlﬁ:rfg o %Enaaé? central optical
zone and .s8Q f@ripAckalboptidmdl Jonen pyridine (10 rnL) was added
/ ?-chl orobenzenesul fonyl chloride (3), 2.44 g, 11.6
mol ). The reaction m xture was stirred at room
5. L SRPELRAIGS holydluo Bt bIGRLhL L er ed and
concent rat ed ting residue was dissolved in
Cs3CbentrhDoprical 2ot and rsa@p@dplnqralrcqmealsmﬂp hasediHPteGtly Tiieed
.. resultin resigue was dissolved in CHdO (20 nL) and
adjoi QY SHTe4PS<8Cur at ed aqueous NaHCO (2 x 30 ml). The

0} gafliforl AR ToMRS! L& M Jj (L\{Htﬁg fronk kﬁr%%%@ @alﬁrigmsmon zone
concentrated to afford (57) ﬂ 25% . M5 (ES) niz

shape@#sndoatiVy Hjend shid-adBiBng mtofjforentti cmrQedyﬂr()ntzsuxfaﬂes pbsaid central optical
-gpggt-4-§ %§¥ &Penzenesulfonan1de (58). To a
Zone a0y S PSHP T al( 4“1 g, 4.93 mol) in THFE (10 niL)
was added 4- penten 2-ol (0.51 m., 4.93 mmwol), followed
by triphenyl phosphine (1.55 g, 5.92 mmol).
D% be pyitact banis caeasdingltecleing 3. WBerainE, 5. 92 mmol ) was
add e 1o t h 0
ga ? genqrra\ag%t%a Zone aa;%ilggld rp%ﬁﬁ%le% élrc%(lltz&r g h?v cﬁgrﬁﬁe%ﬁ %Rred
a@onﬁmgﬁbm@ﬁﬁﬁnﬁnmhed The resultlng resi due was di ssol ved

in CH3CN (10 nl) and purified by reverse-phase HPLC.
ThEREEN %qnﬁg‘ovw ReteceRess 1 dpdiaipingdepni wréaqzesalémnmn zone

D T s T S

zone amdrsmdrlienphceaﬂ dpticalffoaed (58) (0.68 g, 33%. M (ES) nm z
416.9 (M+H) +.
1- (4- Chl or ophenyl sul f onyl ) - 2- et hyl - 4- et hyl ene-
1,2,3,4-tetrahydro- 1,5-naphthyridine (59). To a
solution of (58) (0.68 g, 1.64 mmol) in DVA (5 nlL) was
added pal | adi um acet ate (O.d@ g, 0.16 mmol),
tri(o-tolyl)phosphine (0.16 g, 0.54 muvl), and
triethylamne (0.41 nL, 2.95 mml ). The reaction
m xture was heated to 150 OC for 8h. The reaction
m xture was then cooled to roomtenperature, diluted
with CH2A 2 (10 nL), and washed with H20 (15 nlL) and
brine (15 nL) The organlc Iayer was drled over NgSO,

oy o,
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IH, 3.92-3.84 (m IH, 2.85-2.81 (m 2H), 2.15-2.08
(m 2H); MS nz 202.1 (MtH) +.
waz2qedAaghirdr ophenyl sul fonyl ) -2-(trifl uoronet hyl PET/USDOB070419

, 4-tetrahydroqui noline (91). To a THF solution (5.5

m.) of (90) (271 nmg, 1.34 mmol ) at -78 0C was added

/ 2- BuLi 5M i n hexanes , 1.41 mmol). After 10
10, ppeted e ns a@ﬁﬂ%ﬁlm-

chli@cahansdpnas HddconilsaidpeAphdsl dp?tdl 2B8e hdvORrErmtlly cuRed

added over a 5 mnute périod to give a black solution.
adjoinirgelromd sutfaesn, andxt ure was hel d at -78 0C one hour and

i EOr LR P G0 el oot gty gt zone

shape®fossptidstialy &tk nitaldl adjoMain BRI drontyOQRvddeRBR satfbdes ofBdld central optical
diluted with Et OAc and water. The organic portion was

zone apg spdpeiipeaalonicd 20neri ¢ aci d (3 x 15 m), water ( 1 x

15 n), sat. NaHCO (3 x 15 nlL), brine ( 1 x 10 nl),

dried over MySO, filtered and concentrated to yield
11. tMBee congte gns adeozdiingtoo clainnasfupthied dangaising: f | ash

chromat ogr aphy el uti with 25:1 hexapes/ Et OAc

(girjans(l 10;%@% bé‘g)vs/%en S agcmﬁfgl(ogg@ g))nejanf{l ]eealp graﬁ_optleﬁ}lzone said
transitiéy ZOIHE%I‘OVZdlﬂéIZ 2 bra@lbtibibf Rhetive ﬁvd bd S cbthd rebractife¥wer of the

(d, J =7.1 , IH, 4.91-4.84 (m IH), 2.40-2.27 (m
centraPpfitjcall za@e-and @ refrpctivd)powkr 61 the pétiplfaral dpHyal zZvEe.n z

376.0 (M+H) +.

| - (4- Chl orophenyl sul fonyl)-2-(trifluoronethyl)-2,3-dih
12. y@*h@@dﬁtzﬁh@hén@aé&drdlﬂg-t@alﬁnﬁ Qzﬁlﬁheﬂ-&nﬂorﬁﬁ{gu“ on OfH 51 CB

(59 , 2.61mol) in CN (3 nm.) was added CrC8 (7

g | trafmtlml rang|betweshsaid @nﬁmqupﬁgalfzgne and saud parmbieess optgog] zone, said
wansifey Br{royaitd o FoRalia BEFRLRE A B0 R LGP RRA o gor e
centraﬁﬂﬁticﬁﬁtcfhe(aﬁ@ tHe ﬂéﬁ&@tﬁ%/}ﬁh@ﬁ@fth@fpbﬁph&alwldbﬂ Zat.er m ned

no starting material remained so the reaction mxture

was diluted with EtOAc (10 nL) and washed wi th water

Jirl,])] X oompR e (1 x 20
rr@é(co(lj’g o&gﬁr%gﬁlaﬁﬁtfgﬁg anop entrat ed to

ga wenditien mhlednetvmendaudtcentlﬁlrdpflmiabn@ancb@aldapeﬁ'gﬂeaﬂ bptical zone, said

TLC (nZ 1 hexanes/ Ft.CAc ave 92 3 1H NVR
tran51t SyIQyiginga gi;adggo? re? pﬁtlve7p etg@n% }He I‘F£CUVG power of the
centra? }_}?ﬁ:al?zoﬁl@ aﬁ%h&@ract?ve%we? ofs‘gqe(p@'h ﬁ}é'al'o AcdlSone 23 (m

1B, 284 (dd J =19.9 176 tg. TH ., 264 (dd, J =

18.7, 7.70 Hz, IH; MS mz 390 0 (M+H) +.

5-( 4- Chl phen Isulfon [) trlfluoromethyl)-4,5
1. ahen AR TN B e P i samifRetoa)” A

da ﬂﬁﬁd"ﬁfdnf ﬂfnmvw&ndaﬁ%ﬂw opEi€dlabnd Q{Y(ﬁsaﬁﬂ—ﬂergjhletﬂ b aDEone said

@;a 87 mmol ) was heated at 100 OC
transﬂHmu@nR/er ng e |g§ad@f101n plercftatid pow obRIeER t@é@&ﬁ@ﬁm@@mbof the
D | ct cooled

contraf YIS At R IR L R EaNER pE s IR ER 8

organi c phase was vvashed with water (3 x 10 ni), br| ne

x 20 mL dried over MgSOH4, filtered, and

15. cérf@@'ﬁ’ﬁlﬁ% rwée@ir\?éuccl%shem%%sw faayopiaginaacye of p pycarer
Comp‘?ﬂgg next reaction. To an Et OH gl aci al HOAc sol ution

1 v/iv, 400 nmL) of (93) (39 ng, 90 mmvl) was added
hy d‘am)larmt mytbrial eaviRlfrodt,an0 rebd sanfadey,. whidnan tieaieht unface provides a

m Xt ur e s.stirred ays at yoom tenperat.ure,

base-Guperi B BT e 5 Saaf ST B H AUAEAORPIE. OC for 5
days. The reaction m xture was then cooled to room
tenperature, concentrated, and the residue taken up in
Et OAc (10 nL). The organic pWase was washed with sat.
NaHCO3 (3 x 20 nL), brine ( 1 x 10 nlL), dried over
MySO4, filtered and concentrated. The crude product
was purified by preparative HPLCto give (94) (6.7 ny,
19% over two steps) as a white powder. 1H NMR (CDd 3)
d 7.88 (dd, J = 7.70, 1.1 Hz, IH), 7.67 (dd, J = 8.5,
1.6 Hz, IH) 7 53 (s, IH) 7.43-7.36 (m 2H),

— = ey g ey ~ NS - -— o ' T 1 N T Y
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5- (4- Chl or ophenyl sul fonyl ) - 3- (di fl uoronet hyl ) -4, 5-di hy
dro-2 H pyrazol o[ 4, 3-c] qui noline 023)

WO 2¢o4A 803 ophenyl sul f onyl ) - 3- (2. 2-di f 1 uor oacet BCHUEBROTUI70419
hvdr oqui nolin-4(1fl)-one (122). Ketone (5) (481 ngs,
1.5 mmol ) was dissolved in ethyl difluoroacetate (3.15

HF 1 d d |
I P R e R AT O R e A R
zone (RbNABOH cénkrad ﬁ%ﬁ@al z6h e RV p om?a(]?a?ltéélttb %Pod@@éth% ReArer with clear

stirred at anbi ent tenperature er 4
dlstanaﬁn‘alsnpg |11$ a §¢tnwé eegperr of the ratina wé thsi va, the dertttaé oplécat gonsrbeing

substagg glér ?urctu a ﬁn l}a%gﬁ}égtgg%gﬁﬁrggﬁ filfaglrﬁteﬁ]b%f d?d[ é}l‘lﬁﬁ glgalgl lg'lrér"lpn less than the
norma$ tiageer Of tHY fupt@Frhd 8eUhied in internedi ate (122), M

(ES) mz 422.0 (MtNa)+.

5o anngidr pegpspharsigriizeng pyrramdigrspidsicatilt2ope podicwveq spythat,

togethg{I \816% ﬁﬁgﬂéﬁé gﬁ‘R'] g%a‘:drﬁ% hat e?@‘lleggde%%%f?% %0&'[1%83 é)err%%oeir?l optical zone

refracavdp@lacwhdn e édnisds @zomd tl(aB 1sr’gr¢atmhatadﬁ@ cernamnhygticalisone refractive
ydrazi ne e sol ution s stirred
power, oPélramﬁ%nF s&&ﬁ"ﬁﬁa Haigpisa a%fi 819%016@ tp C@Wf%&a? Faeht pyter the eye
througql%‘a tph&aﬁfﬁ?ﬂe%'ﬁ{o 4 Wﬁﬁl%%@t 1s Em&nﬁgﬁ@;’hﬁ to@ anterior to, the retina
cons i on of LC-MS, the reaction m xture was
inap@nﬁp@i&@gduﬁyh¢umaayxamdpunmuw@mxmﬁhdmtgsmlt|ng
resi due was dissolved in acetonitrile (5 nL) and
purified by reverse-phase preparative HPLC, resulting
16. | mhé-g&ltm%n@facé‘d?l(i:f%%lﬂ@Qla{rﬂ@@)vherel}@seﬁ@%oﬁﬁtﬁs B&G<bh a proximately
(MrH) +. 1H NMVR 3) d 7.90-7.83 (m 2H 7.52- 7743
2.5 Dippters| 4qy 8 Dlo@@rw 35 (m 2H), 7.27 (m IH), 7.19-7.04
(m 3H), 5.05 (s, 2H). 13C NWMR (CDC 3) d 139.2, 138.8,
135.8, 134.4, 129.5, 129.4, 128.4, 128.3, 128.0,
17. 12Zmdthod Bok. f31;m1ﬁ%3 cOntadtlBasSor delldcing tHdpfodressiéh 6 m¢&piBin an eye of
Exanpl e 24 Eth
a“@m@nG@n&ﬁ$6%bphenylsulfonyl) 4, 5-di hydro-2 H pyrazol o

Efq@i@ o@y{rgﬂphﬁﬁf ateRial LYY éu?fa%e é&ﬁ%ns@@ Coaedeulethat is adapted
to fit ad-dyk-of 4 wehtcoobfhiedenst snd f onyl ) - 4- oxo-1, 2, 3, 4-tetrahydro

|noI|n- -y oxoacet The ket one (96 S,
%mmﬁm t%ﬁé?z‘%ﬂ%% e ?1%8%%11’1 c &@aﬁég)sm(sa!dfreﬁ%ur@ee and that
Cmﬂ.@@@l) THF (2 nmL) and dry ethanol (2 nlL). To the
reaction m xture was added 1% sodi um et hoxi de in
et hanoh c¢iBraB6ptndal z@leothmminy:nsﬂtse)f saldgtntod Op»a@ul pbacad sclected so

under nitroge to sti
the mig 8RR e e R O SibulinG P mytes i normal
diametdh of tHR§fupH VIf tHotGe A tH4k B MBFedGBNERNMobath&0y Bl tHe®agd-Yurve, said
evaporation, dissolved in MeOH (14 rnL) and purified
centrabgpticelzamsgeptraiss a geripd rand refapiplepopeT élfaft le&S thaygearerf with clear
0 n 4 H) +. Et hyl
dlStange ng%H ﬁ?org%rgt %ﬁé su?‘ft@ﬁitw éfé%]egg 411 ro- 2H pyrazol o
[ 4 3 - eperiphreed] Io@ﬁcaﬁ zoﬁsﬁﬂhbﬁ@uyﬂoah& s(ailcﬂ&htral'l—dptﬁ:al zone and hes
suspensi on of internediate 124&@@ ngs,. 0.62 mol
substag iyl yppuiida thegoanpldigpetgr pfxthgpypi tha&a% @aléwvah%lsopﬂcal zone is
Cuwed"%od%l?tz Rt O e e o Py RSl aferiphera
opticat pmiei rafjadtve pobyvcethhit ﬂsgmmmra]hamrsmld ddnonl aporpl zeine refractlve power by an
consunption of (124) by LC- NS, .the reacti
amouRf Uty b %%P%W%F%% 5y e’é"\?’éiﬁ% gty B oy e @guﬁqrﬂgmtwal zone
resi due was dissolved in nethanol (6 nL) and purified
by reverse-phase preparative HPLC, resulting in 107
ngs of compound (125) . M (E#S) miz All.9 (MH) +.
1IHNMR (CDC 3) d 7.84-7.80 (dd, 2H), 7.74-7.74 (dd,
2H), 7.49-7.38 (m 2H), 7.17-7.04 (m 2H), 5.10 (s,
2H), 4.54-4.47 (q, 2H), 1.53-1.48 (t, 3H). 13C NWR
(CDA 3) d 159.0, 145.2, 139.4, 136.0, 134.9, 129.9,
129.7, 129.3, 129.0, 128.4, 128.3, 128.2, 128.1,
124.3, 122.7, 115.6, 62.0, 43.1, 14.4. Exanple 25
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J=I 1.4, 7.5 Hz, IH, 7.55 (dd, J=10.5, 8.1 Hz, IH),
7.33 (s, IH), 6.73 (d, J=3.9 Hz, IH), 6.57 (d, J=3.9
WOH2007/144673 6. 14 (broad s, |H),

5.63 (q, J=6.9 HCT/USH0P7/070419
1.32 (q, J=6.9 Hz, BFD. Exanple 46
7, 8-Di fluoro-4-nethyl - 4- (trifluoronethyl)phenylsul f

hydr o- | razol o[, 4, 3-c]quinoline.

onto atBaLpfat it 4 %%ﬂﬁ%ﬁ%ﬁ%ﬁmﬁhe&@ Tobe Pl BRae oSt preemhen the
hnsmk%nﬂahngegﬁ;hylnagne3|un1bron1de fol | owed by

chr omat ographi ¢ separation using the specified colum

type and analyzed using Met hod 15. Enantiomer A
18. Bent JE%O otfﬁ)ée IHFZ sz”jﬁeué S%IQ/EEB&}R era? hﬁfg Z()%? ag Vedpogveé AS at least
approflhfafb‘ciljﬂ 1 Dioptkd greZteﬂ thaf ld cdittal bptical z&ndéfradthike.pohefl (M

3H), 7.32 (d =9.0 Hz, 2H), 7.29 (s, IH, 5.63 (q,
J69Hz 132(Q,J69Hz 3H). Exanple 47

t
% onyPQﬁﬁ ngcﬁr@ﬁ ‘;rééH ?51?_'6%1% {1 o?;h&él%gﬁfggﬁ%ag 0+9 @W&Xs between

approy(lEfaﬁﬁh;tr Pomad S Ropres Bratby thpatiedcasaldpsicilizead rdfrctoxapple.

12f ol | oned by chronat ographi c separation using the

specified colum type and anal yzed using Method 16.
20. EPRORHIRIrAaRRUS %h&@lntthgﬁIMGHQIOQS HT fPle cgﬁ?ﬂtzbﬁ’é@r% saected so the

Retention tine = 9. ME m 0O (MtH) +. 1U
minimu@D@inBpsidn f FBd @ctdral zome 13_ it [tast3. rﬁmHzld nbt—l)ryore?thziﬂ 1 @mtn leBs than the

7.39 (d, J = 8.7 Hz, 2H), 7.32

normal Glamf%ﬂ Ogthf’ ypil Oftge °¥$.20 (s, IH), 4.95f (d, J = 7.8

Hz, IH) 103(m IH) 054(m IH, 0.41 (m 2H),

0. 08 : | e
21. 4T(1@4m@§h@k1@,§ p@gml& ‘thymgh@ dm[lans@n@; Phyilic womtrah .zglqm,are selected so the

mini H)m éfl Sl? Y ng) g@tétoagz I{el 1|s tle t%pr%rrnea%d At §f¢'e tﬁll b?gnrn less than the

USI ng ronop boronlc acCl
norrnaéldfayiml@eﬂz@qn@mdf& ,de I\/B mz 377,2 (M+H)+ 1H NMR
(CDCI3)d791788mIH) 766763(mIH)
7.50-7.33 (m 8.4 Hz, 2H

I

Egle rn%t%)g gglg%n] (1% \%Fébefﬁztge a@e&sé)ﬁg ?f i ﬂ‘;tra'f 6§%egarg|7s%lscted so the
rnlmn(um dizddhsion of 210 c&firal mond iklpt lckst 3rm1|nem4910t more than 1 mm less than the

Cyclopro yl -5-(4-(trifluoronethyl)phenyl sul fonyl) -4,

nmﬂméd © t §F§£%1%F4 3- c]quinoline. Prepared as

descrlbed |n Exanpl e 12 usi ng 2- bronophenyl boronic

acid and 4- (trifluoromnethyl)benzenesul fonam de. M5
23.  nille tzthod of Kakin 47, ﬂluhmmm:tmahe dteﬁ! 080 ( dd, J = 9.2,

(Zﬁ,ﬁapzlﬁzw_g sa!i!d;%’gg‘z S}l?égé %ﬁon& 'g‘)rlng7h tra(n§1t10P 'Zo)ne étyg'et? %1_1(? ﬁgn%al optical

zone aﬁd%al criphdral é!ptlQ@l zbn®33id(thnsitich.zofle Bedn® cdded 83 thdtltogether with the
15-0.05 (m I H). Exan'pe5

base-car\(%a gradatiern of igfhetivepopes iH geopptcrl-betwseal thpredigytivemn@uagiof central

optlcaLzol{l% a%dghe e 8H¥V%r Q vJer B'PM{ %)%Ph'p ral f% cgl] Z%Hé nol i ne.

5 chlorothlophene 2- sulfonan1de %S niz 457 0 (MtH) +.
CDCIS)d997(broads }—% 770(dd J:
25. 1Ih@1me¢10§ ofglaim i}, fupthgreqnepyising the sgpoft 8. 7 He,

a ggq_éff Sﬂlmm 5@5%9? g)dfoﬁnl a rl}ld%l‘%ﬁizﬂﬁn]s{_bﬁ}l ’zig%gég/gen ?Jal_g' central optical

zone dﬁdﬁ&d(mnp]hé@l, olﬁmdl(ko(lm saQiH)ansﬁLoith(mbelhg-I}curVEi( sorphlat tdgkther with the
opr o 8- di fl uoro-5- l.uor ophenyl sul.f o
basc- c&r‘ea agmﬂaﬁl%y pf refrﬁgnvgzp&mr 3 b e&me%?qnﬁﬁ eﬁf@&%\éﬁeﬁv%gf central
optlcafjﬁ(ﬁféra'ng% fefaERMRWRT %?th%%ﬂefl\l/%heral optlcal zon
-fl uorophenyl sul' f onam de 0 (MtH) +. 1H NWR

(CDG 3) d 9.73 (broad s, IHL9 7. 77 (dd J=11.1, 7.2
Hz, IH),7.43 (dd, J = 9.9, 8.4 Hz, IH), 7.27 (s, IH),
7.21 (dd, J =8.7, 5.4 Hz, IH), 6.80(t, J = 8.7 Hz,
IH, 4.96 (d, J =7.8 Hz, IH, 1.01 (m IH, 0.52 (m
IH, 0.40 (m 2H), 0.09 (m IH). Exanple 52
4- Cycl opropyl - 5- (4-fl uor ophenyl sul fonyl) -4, 5-di hydr o-
IH-pyrazoIo [4 3 c] qU|noI|ne Prepared as descrlbed
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Exanpl e 86
4- Cycl opropyl -8-fluoro-5-(5-(trifluoronethyl)pyridin-2
WO g03akdoanyl ) - 4, 5- di hydro-1 Hpyrazol o [ 4, 3-c] PCT/US2007/070419
qui noline. ( Enantioners A and B) Prepared as
descri bed in Exanple 12using boronic acid (77) and
sul fonam de (117). Enantioners were then separated
usi ng the specified colum type and anal yzed usi ng
26. MphbpEinéd-of EﬁﬁﬁtlDOﬁ%ﬂleﬁo%%rﬁsﬂig Bt st‘éb%? 7.6 mn.
Enantioner B Retention tinme = 13.7 mn. M5 nmz 439.1
( Iohagying sadimvRUE 30O toMarm aCiber e ttrnsdiongodbetween $4id central optical

zone a?lﬁ]ssg’ild'(_q)%}ipl%e@%]éop}iaglﬁz?&g,ds’ﬁiﬁa?ﬁsﬁﬁj%ogen g%g% égl\_%c\lj széﬁ%t, 't_gg'eﬁller with the
base-o@ﬁ%GB &dt{ﬁon d)ﬁ)afrac?ctvbQ)oW isl g‘d}lerafdetQtVQdFBn tkéiﬂeﬁalcﬂﬂlezgp?dvif@r of central
m : anpl e
opticahzqngang éli*eorﬁﬁnactsve(m“(ea pf 1h@dheﬁﬁlﬁftfhldép§/lyﬁr¥@ﬁ9l sul fonyl ) - 8-
fl uoro-4,5-di hydro-1 Hpyrazol o[ 4, 3-c]quinoline.
Prepared as described in Exanple 13 usi ng A-
27. (mhéhmdmdmébnﬁnwpbﬁmﬁan&mmhﬁﬁmmhemhpofide in place of
ound % ? +. 1H NMR (300 MHz,

@gg ﬁplg qgt {digee :[p orrg aglng411 t’:ﬁlsn]pp')zonqbe‘t‘ge%qjsalcj central optical
zone a%d%alﬁéyerléﬁ@ral 0@&%3—1 z%né- %a{dmlranswon zgné-ﬁen(lg cu&ed’ s@th@ lt'g%ethelr with the
base-cjlr\te 7 gQaEiainn off ﬂelj%actﬁze%w(ed Is g]:nera&:dZ)eHze;enlth@ refmctﬁ)@- pmm of central
opticaég]o_fle!fllr_l%i h}ileoqeggét%ﬁ%é mgf glgbp’erighe‘}’gl_op%bg’léoglg) 2, 0.13 -

7-(Benzy|oxy) 5- (4-chl or ophenyl sul fonyl ) - 4- net hyl - 4, 5-

di hydro-1 yrazolo 4,3- c]quinoline. Prepared as
28. d@h@me@@dqfﬁ apR driplugt mmmgm&tbeﬁtzploaxyam line. MBS

shzapgi%sa?d#ofg F%\f'face]tguf &%g?kglrggsltlotgz%%@ﬁav?e}% s%i7(1'60%§tyal optical

zone alda,salki"[i)erlpﬁeri&p(tﬁal 2, saild tedhsitidn zdnsb&@n® durid sa34d)to smoothly blend

Exanpl e 89 ) ) ) )
the cuseof 1y ¢epiralensicsl zone pamythy cuveef ygincapheral-omgicsl 9n9. 9a-
oct ahydro-| H pyrazol o[ 4, 3- c]quinoline. Prepared by
sul fonyl ati on of 2-nethyl octahydroqui nolin-4(l H)-one
29. fWhénmﬂﬂdhychynéﬁph@hmoﬂmmﬂmumnassﬂpsﬁribed in Exanple
1. M mz 1H NVR
Zﬁlba’pmg_ sgil %(ént ]Sr%fce te f%l FrIfg- h%ﬁqtragq_lglon gonf egw??g sEudi cegtral optical
zone andQaid é)é'ﬁghérlip optitalZbné: shill ddRsitioi)zonbd K% Eved K as to smoothly blend
2.40-2.35 (m 'IH), 1.80-1.73 (m IH), 1.70-1.69 (m
the cupid)of the @Bral @Bicgldzong withgh@ cidxe o8, petipb&alloiizal(aope H)
1.44-1.27 (m 2H), 1.08-0.99 (m IH). The foll ow ng
compounds were prepared essentially according to the
30. abpypciRiwdriand, semenBmEesq thbsdpapove. Exanpl e 90
51 - (4- (Trlfluoronethyl) phenylsul fonyl ) -1
| sterpingj saiddirery piifefedy doope oipamti&e transifigy repedicpeen said central optical

zone a‘g‘dg'; %y%%}{iaﬁ;egla Jrh%]cinﬁ)'}{%e;d i ffa%%ﬂo %Mﬁé_%?}&g %u’}lv% és%%%thly blend

the cuBuefitizs ceatihl opfic@bzopd with the Sui@c b2 theddyiphotalloptisal Aok .,
2 70 2.60 (m IH, 1.68-1.60 (m IH), 1.29-1.19 (m
0.58-0.51 (m IH. Exanple 9 1
5 I I :
31 kgéﬁﬁﬁﬁdg?gggﬁ?g @%%%opr&%gﬁltr?ﬁmPpgyrazolo[4,3-
Ci;lmpm’gmlald’fe(}nt siffaqel ta f&?n?a ﬂmg-ﬂiﬂ(bl}ransﬂdﬂl v b(e@%n&)lidd:entral optical

zone aelﬂ]salg%enpkyer%lg)ptlceyl%ge (smd tgallbsmoi? zeéen%)eu?g elarv?q]nso Y smy)oglly blend
the cufv%’of |t1'i9 cen?ra%tlcalzzogﬁ@ v&(lfH th& le’ve %f Bt perl%her%@l ((rg;ﬁ‘call ﬂd}le

7 8 D'fluoro 4 nethyl 5 (thl%%hen 2- yIsquonyI) 4 5 d
hydro-1 H pyrazol o[ 4,3- c]quinoline. M5 nlz 368
(MrH) +. 1H NMR (CDO 3) d 7.72 (dd, J=10.8, 7.2 Hz,
IH), 7.57 (dd, J=9.9, 8.1 Hz, IH, 7.29 (m 2H), 6.98
(dd, J=3.9, 1.2 Hz, IH), 6.75 (d, J=4.8, 3.9 Hz, IH,
5.84 (broad s, IH), 5.69 (g, J=7.2 Hz, IH), 1.32 (q,
J=7.2 Hz, 3H). Exanple 93

A I T 1 A = I L Y 1
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assigned US patent 7,025,460 by Smith et al,
(hereafter "Smth"). It is understood that a
worehorit4@ohe contact |lens is one where differeneCT/US2007/070419
portions or areas of the |lens have different optica
properties or functions, nost usually different
refractive powers or aberration correction functions.
Multi-focal contact |enses are a sub-class of
mul ti-zone contact |enses characterized by the fact
that the central Eortion of the lens, corresponding
32, r duytthed ebinhibiting the ppsigresdion é neiopiahagn gye,|teaeethpdwomprising the
zones of different refractive power. Usually this is
Yo provi de the wearer, simultaneously, with both
dp@tvangea autti-pERS covitast RAs Adhe PRSHIBH Has AddnfraPoptical zone with a
transition zone providing transition power between the .
centrajjppitcgheancapfiagiivg Povrsinshy prainbes! ontirabzaperyith ¢ pgrgderal optical zone
10N~ t i - 1 ' - entral portion
refrac e g o B B LAonEE™ it pr ovi do
mydi¢atipk 8aitl@entrd rohdhreficeting Edwdred prosid cBAGKGEREAINDIs(on tdithe cye;
I NVENTI ON Myopi a or short-si ghtedness i.s a probl em of .
t PrECE8 aREPRITAl Qbicalgoge ifrastiy BRWFIBatdy greptE (hendhs gentral optical
zone rEfr8Hve Powkh ehd ﬁé\x}gﬂ@ral 3l RheREHEHRE pYlvat Bling §d1@ked Brensure that
the focusing power of the eye is too great. %yopla IS
off-axmoryedtteringathe eyt tdbughtshidtfiveipberel afticalptonbh atenirougle he &sus at points
of suffi,cient negagivef@Pmen t8 bring di stant objects
on or HURROT RS RPBIT AW IPHE VEM T4y etina, while al | owing
NQAEtiABIIRCIi S $ANOBerltRAE b‘}?ﬁ?ﬁ | f8hetthBe GRA: @{anra?ﬁfd%ﬂnél%ly the normal
_the retina by accommodation of the | ens of e eye.
pupil dwpica i s conmonly a progressive disorder associ ated
wi th gradual el ongation of the eye so that |enses
of i ncreasi ng negative power are needed over tine. A
33. nUhbekthel ofodas i3 akhackahd okpof 8Scding tiRsSacoahetenttal Bptical zone
progressive nyopia, It is now generally accepted that
furthepesppyasch Bi¢ sstectionoieyeengpl eptigrlotdns §iza e ﬁﬁﬁt lpast 4 pprgng ot more
tiLQl chani sm t hat enabl es axi al
ﬂmnlﬁﬁgﬁ%gﬁgﬁgmgﬁ?@%?ﬁggﬁﬂ%%ggg'to be focused onto the
34. c®ht¢ mathodediclkim 3L, fulhther @mprsingit i s assunmed that, with

e tropia, this nmechani smworks [l .but that
n%greg, . 18?#@%}%&3@&?%1 ré}@%%é@%ﬂ? GG ROW S fp be at least
approﬂ%ﬁ?é'l? P Ilzl%ptblt grested ﬂﬂ_allw ﬁfelh EfrSftvet ?“’% lr)gwe f%’rﬁ{da_l Bﬁ&m z8e.

the axial rays. Until the rece of Smth and
others (discussed in part in the aforenentioned US

patent .7,025 46 nd i ncorporated by reference
35. hih%Fﬁ?m§§%FPHﬂgaeﬁggﬁ%%¥m%gm¥%e present application),

| theWRp STRBIBH oythd pe@iHeed obhied] zbhereSiabtitl posves @Nbd &l 1bdshg

t he feedback mechanismhad to do with features of the
approxigitalnll Dieptgegreeenthan the refiecteyp@owsndt the kerjrah epiical zone.

convi ncingly shown that the stinulus has little to do

with the quality of the central image but is rel ated
36. tOh¢ hethodrof ataith 820Whérckl tHe otep pesdlgutiap ahe febétdetgodry of the

~that is, the guality of the peripheral imge. Mre ]
periphseal ppidgal aene further qomintispbihs £715¢tiam afRaeiractiyeipreriet the peripheral
o . N . | '

optica) ARl B e B Gy BB LD IP R PR B refacive
powerarfdhd dvatral dyitwalcaamdi ti on nmay persi st despite excessive

and continuing growh of the eye fromthe standpoint

of optimal central vision. Smth therefore proposed

the use of corrective eye | enses for nyopia that shift

the focal plane in front of (anterior to) the

peri pheral retina. However, 3lhe | enses, especial ly

contact |enses, suggested by Smith are difficult to

desi gn and manufacture, and may introduce noticeable

visual distortion in peripheral vision. Prior to the

teachings of Smth, a variety of nulti-focal contact

| enses had been proposed on the common assunption that

aspects of the eye's central inmage provide the

——r 1

steps



34 anterior to the peripheral retina 44 in order to
provi de the stinulus needed to inhibit eye el ongation
w@ee7iyepd a progression, according to the teacPtTs2001/070419
Smith. The 'anterior step' in the focal plane which
occurs in transition zone 30 of lens 10 is indicated

at. 46 hut,, .as.previ ously. noted he. shape_.or.sl ope o
37, phheretiey af i SRR S AE s TR oA cabRirp Pthe
periphfdl optical S6R fkth&conHriRed the RaketidaBIAdLFEARS polvet Bfthe peripheral

‘ gresent i nvention realize an inportant inprovenent ‘

opticapyae Sk bptweyn eppaimaty]y LeDivpteds todS Piogtaregiseticr pra iz refractive

Iqﬁ%ica%n%pnﬁ.%ﬁ %f l ens 10 to provide
powerf the S IFL Y P've power fromthe center to the

peri phery of the retina in general, or across

peri pher al ogﬁical zone 24 in Eartipular. Figure 5
38.  shboancthod ghseim gt whestn thaytep enswdegting thsisfragtiviernewyer of the

peript 3L BRI SN G o P e T RMR e g blife periphral

optical ay® tadt betwakh yprasisndtdly Aiighioptonowa Djppiart gi8tenthahitie refractive
the natural | ens of the eye, the natural |ens not

power iﬂﬁbuﬂﬁﬁﬁﬁﬁﬁa F9%f- the sake of clarity. Also for the
sake of clarity, a simlar set of rays entering the
eye from above and from nasal and tenporal sides are
not depicted since they will essentially duplicate
those illustrated. It is assunmed that an axial ray 50
will be coincident wwth both the visual and optica
axes of eye 12, that lens 10 is centered on cornea 12
so that ray 50 will be brought to focus on the fovea
52 of retina 34. Of-axis rays 54 passing obliquely
t hrough central portion 20 of Iens 10 will be
substantially focused on central region 32 of retina,
bri ngi ng di stant objects into sharp focus thereon,
| eavi ng near objects to be focused by acconmodati on of
the natural lens. Thus, by virtue of the prescribed
refractive power of central zone 20 of |ens 10,
virtually all rays fromdi stant objects passing into
the eye through central optical zone 20 will be
brought to sharp focus on central region 32 of retina
to forman imge as indicated by dotted |line 55. Mire
obl i que off-axis rays such as 56 that pass through
transition zone 30 of lens 10 might notionally be
conceived to create anterior step 46 of focal plane
42, but, as already indicated above, transition zone
30 is not optically designed and ray 56 is likely to
be di spersed in an unfocused manner within eye 12.
However, here again, the purely notional path of such
a ray is depicted by broken |ine 56a. Peripheral ray
58, which is nore oblique than ray 56 and nmuch nore
oblique than off-axis ray 54, will pass through
peri pheral optical zone 24 of |lens 10 and be directed
close to the edge of iris 36 (i.e., close to the
outside margin of pupil 22), by virtue of the greater
refractive power of zone 24, be brought to a focus at
poi nt 59 on peripheral focal plane 42 that lies in
front of (anterior to) peripheral region 44 of retina
34 to provide the desired inhibitory stinulus for eye
growh. As will be seen froman inspection of Figure
5, peripheral rays entering eye 12 at peri pheral
angl es between rays 56 and 58 will be brought to focus
in front of retina 34 alongipbcal pl ane 42, with rays
that are | ess oblique being brought to focus further
in front of retina 34 in a manner that provides a
strong stimulus for the retardation of eye
el ongati on. The second exanple of the invention wl|l
now be described with reference to the | ens draw ngs
of Figures 2A and 2B, the correspondi ng power graph of
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