NOVEL BETULI N DERI VATI VES, PREPARATI ONTHEREOF AND USE THEREOF [ 0001] This
application clains the benefit of the filing date of U S. Appl. No.

60/ 626, 8880 2bid@sseNovenber 12, 2004 and U.S. Appl. No. ®0r65300889106é 1 | ed
February 16, 2005, both of whi ch are incorporated by reference herein in
their entirety. BACKGROUND OF THE I NVENTION Field of the Invention [0002]
The present invention relates to novel synthetic derivatives of betulin and
the use of sugfjederi vatNoHESpaal Mlﬁtf-ﬁ%%@@dr@%s%emﬁﬁ'l%r Todi

Retroviruses are small, single-stranded positive-sSense RNA viruse A
retroviral palVeeloEs:coldskesEsLawioni dentical singl e-stranded positive sense
RNA nol ecul es. Their gdhomascéniofiefs, anmong ot her things, the sequence of

t he RNA- dependent DNA pol ynerase, al so known as reverse transcriptase. Many
nol ecul es of reverse transcriptase are found in close association with the
genom ¢ RNA i particles. Upon entering a cell, this
reverse translgrEl}'g?g?gA'gﬁﬁgpmgka doubl e- st randed DNA copy of the vi ral
genone, which is thes apgieatieu isntetatethetoc e S, npaténia dpplidations | entede
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proviral seq eOPdHg k ek Py a‘f‘3$%M§&Y§ (Ugp. Beral. quh 1W8§t38@elfllleds
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whi ch are |nact|ve until priocessed by viral enco pr ot eases. Typically,
progeny vi r al &p&mh Bcepoptad ﬁﬂ@ﬁ?‘@ﬂ@éswmqor@ﬁﬁﬂedd@r@ﬁ by referenogt i ¢ manner .
Retroviral infection does notnecessarily interfere with the normal life

cycle of an infected cell or organism However, neither is it always benign
with respect BACKRROUND organi sm Wil e nost cl asses of DNA viruses can be
inplicated in tu Vi e I axqQnom c oup o

RNA viruses hat  af i BResqoaeBBbyR R D A fuoifiedd il 8L e
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hi gher ani rrals;uch[a&%ﬁ}adHlﬂﬂiEﬂs admhutradefiardéresesyand Wil be(ddbdbddswith pertidgsar of
the lentivi rusfﬁ?ﬁ zubf m qu {S’réet roviruses, H V infects and invades
cell's of the ARG H-S g’m It {s g IRPPIRRIACH h BOWBYSS: dhat ihEnEREgRt: RPN d
renders the padseribly snbgsratab felbted RReotHay ﬁé\}e‘-‘utih@flﬁﬁtvbﬁ’él oﬁ&ﬁe%ﬁuﬂér&s”ﬁ
The i mune defect appears to be progressive and irreversib with a high

nortality rat@RBMERRRhREatdI% over several vyears. [0006] HIV-1 is
trophic and cytopabhé gndtRbd Tp Y mg&% V\hl ch
express the cell surface di frfe’;a)é:%gﬁﬁloﬁlﬁg%??h F%Ir%%iéh‘é:es nova?}féﬁt‘é

T4 and | eu3. |Fhgesandintreegpardenses, iggestrpolding. |Qﬂ3éﬁ‘@lﬁm9)®f53pﬂjlﬁlammemm VI raI
envel ope gly f % I e | ei sh
et al, Naturgﬁgélgéseggpo?%g{gzggé H 5@‘5% R?I«gﬁqae@??%ns no age;r ;IIS ?rseJ asg t he
i nfection of rsoB@Bpts, il 8 n@@d lcgvityyforngt blpiwvo asegerabled mald peotsorisl eufirng tHehe

vi rus-induce o] i T ce cel | fusion
Fesurts in o defesBiRg BE G e FEATEROPR AR meRr e a ol ana
pr oglr esel val ctm:sltdmol«émg qfrocBsingesdtess, ifar blké!gmbfhy@d‘gmﬁn AT BaseTbﬁﬁﬁdregélnt S
resu in induced i nQsu ssi,on_and i subse sequ e,
oppor t uni st i cNTS Cm%%]u%?? ﬁ@gﬁyﬁngePfﬁ?ﬁ?%t'Yﬁ C:?ﬁ |”E? S'Hgt%e%ﬁ% $ §¢el | s,
Ehel hlost Langﬂs@ésdd M umleadmos:ei 231,815 (Aﬁ?}léf@ﬂil@ﬂup aamm@wmdét eh neage
Dal gl ei sh et cl udin noc tissue nmacro
Langer hans cél 1%8 3%2%@‘2% ‘iri} :égﬁfgﬁgb]nﬁtél %&9%%&?@?0 &tak % ﬁi‘ﬁ@g
nodes. HIV i §ApbREoMEUSIOE P68 43 680 ARARIIRH dtBf pcting nonocytes and
macr ophages in the central nervous system causi ng severe neurol ogi c danage.
Macr ophage/ nonocytes are a major reservoir of H'V. They can interact and
fuse with CD4-bearing T cells, causing T cell depletion and thus
contributing to the pathogenesis of ADDS. [0008] Consi derabl e progress has
been made in the devel opnent of drugs for H V-1 therapy during the past few
years. Therapeutic agents for HV include, but are not |limtedto, AZT, 3TC,
ddC, d4T, ddl, tenofovir, abacavir, nevirapine, delavirdine, entricitabine,
efavirenz, saquinavir, ritonavir, indinavir, nelfinavir, |opinavir,
anprenavir, fosanprenavir, tipranavir, and atazanavir or any other
anti ret r ovi raI dr ugs or ant| bod| es | n conbl nat| on WI t h each ot her or
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manuf acturing costs. [0011] Previously, betulinic acid and platanic acid
were isolated as anti-H 'V principles from Syzigiumclaviflorum Betulinic
aci d and wbaveni7sseaci d exhi bited inhibitory activity agacmais20e85M41066
replication in HO | ynphocyte cells with EC O values of 1.4 mMand 6.5 mV
respectively, and T.1. values of 9.3 and 14, respectively. Hydrogenation of
betulinic acid yiel ded di hydrobetulinic acid, which showed slightly nore
potent anti- H'V activity with an EC50 value of 0.9 and a T.1. value of 14
(Fujioka, T., etWhen cast Realdingrbetwesn: 2 p=ir osmold seatjgns, [typically one mold

Esterificatl f i, ni i i . taj j . gr s such
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aten . 8 , e"ophth T UTRd lafiteHdrtan rior mold " §&¢idhs

Pat ent Noglﬁrféz&cﬁ?tﬁ 3@8% t ldAc[gé@ V-roldF s Neh

5, 468, 888 di scl oses 28-am Jerivatives of lupanes that are described as
havi ng a cpesprallyecamplimentasy tin foonfiglinationf ethey ase ljdiped [together Hapingethe

| j [ |scl | i d .3, 28
i eater ot a0 BpBEiR Gafm 2 e g O RS ol OeileRy R idistes
Esterifi cathemo sédtiond orpréfonmefard eéparatedaidrinciddddens isteiovddc qhea
conpound capable of inhibhiting H V-1 activi tﬁ/y ésPokr ovskii, A G et ah, Cos.

Nauchnyi TSEFRIONAND RRsteres; e ions (R Uyally Ysemanlypncefonaasting alens; A
need conti iR GERPH Axl ] L vig al
activity, @gi%ig %Iﬁ gﬁgr?ta ngl—?F§ act | \%i t Mvﬁ ﬁggnpr oi?/)g El?%%?@tyrl F%ﬁ%‘?%néfr
properti es themakl seetiens thab ofien occurst dwing Ssirigle oagtinghaseratienur gent | y

needed to add t i St i 3 . i There. i s also a pneed faor
safe and effect ﬁ:\fﬁé@@%%Hﬁ%h%%?é%{ﬁ)ﬁ?gﬁjéggdﬁggﬂw %ﬁﬂﬁﬁ%'bs PFUR rﬂﬂghgr

ot her nucosepbmtehei¢ing prboedsricttto east rheldwrpsf the ting. du &his redadMABYNENd THE
| NVENTI ON [ 0017] The _lpr\%sent jnventjon is related to novel betulin .
derivative S€6 Atsfirshiormed-gy miegtion !“034'”3 tesimic e ¢auly| of arcbigatian e
salt or pr t WhSesidHi } i ; i iN.
0018] Anot T e ALe. WM iy, il i e BiettBh Gl BiboRAts
phar maceut iacaltoels fpofarmiing $he caoid rsestions.odypisallypthe toolgatantittedintGonotdl a |

wdai 1 onal ES e ety RERRY FadAhS dia e Mol S8ons SiehraBhiess Bvhese
conposi t i omgectidiho]dinda setstretin bétweenrappdsedaess sligjedtio®molding tools.
anti-retrov. raltag%gnt s. Therefore, gren R)r esent invention provides nethods

for inhibitfhg arevivpigally nnade; raes.| stagnless sste@l, oricksl, i same
conpri si ng i F}tnet'h f i i hiaRi DLt a
conpound of?%llﬂgﬂtlﬁn]%[ a I.'e. Sfﬁrheoegr?ﬁg%:tpr{imog& ggae{ﬂdl rvgg{&igdé}'?odéaéanﬁrﬁgﬂ&?’gt?‘e
treating ainjectiammoiding todlegre used again ang again-to ehakeclargagnantiips, of mold
conpri sing ggﬁ% jstering to the subject a retroviral inhibiting effective
anount of & ceutical conposition that includes a conpound of Formula
/. Al so incl udeThé dnjection melding tdo@‘a'r@g/pﬁﬂ:a\ﬂyi foreetel ssddréanodithi thet he
H 'V infecting said cells does not ,reﬁpon_ to other H'V therapies.[0020] The
betul i n deSPFEIIFRLN ek carpsAANding eRMNBENIGINP sTacesdRefarmed onHIyiiewi ¢ h
one or nor b¥fi A } ’ i et hod
of treati nMausrR, TRAR, The SoHhalhictoht BSRD prh NS e By o™
conpri si ng designn ot the imgldt sectiomspailhenneededkmaldi sedtionnpatametars, dh ftam,i ve

anount of a one _c. of Formula.l. in caonbi.nation w.th one or

ror e anti v RGe 17 GeSREREBE shiresRRRbE dnieptork FEEB ofR. i nfFtlieRho
for treati mgoldingUobRCare gybﬁx_amydnamfbcﬂdkéd to bxtreghelyhighespetdficatiohs apt/gine of
t he above-noted betulin derivatives, optionally in conbination with any one

or nore of WQIgEANEESRP Hiatinoaraghness Qheuriass dnfeels areniirsferrad tatbe "{‘@932/1]
h o . . . C LU ¢
MV 1 nf oot ST befl et BRI R TANCENE) defis ol e MATSELASAS" ©
provi des a padidubatiyodn an eptcalisugace aha miald secdtiarf, idHikely tof e transfefred to, andHl V

i nfected pregnant n.to f et ys. nprising.admnistering to the woman
and/ or thealpg?ﬁgogy\&gﬁ%%eriﬁenﬁ ”Bﬂﬁﬁ‘ﬁ&aéf?‘e 'E‘Q/@P‘af?zmt of one or nore
conmpounds of Formula | during pregnancy or i mediately prior to, at, or
subsequent to birth. [0022] Further, the,present invention provides a

met hod of preventing transm ssion of H VWinfection during sexual

i ntercourse, conprising applying a retroviral inhibiting effective anount
of a topical conposition including one or nore conpounds of Formula / to
vagi nal or other nucosa prior to sexual intercourse. [0023] Furthernore,
the present invention is directed to a nethod for naki ng conpounds of
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al koxycar bonyl al kanoyl , al kenyl oxycar bonyl al kanoyl , cyanoal kanoyl ,

hydr oxyal kanoyl , am nocar bonyl al kanoyl, hydroxyam nocar bonyl al kanoyl ,
nonoal kylwoi2n@easisonyl al kanoyl , di al kyl am nocar bonyl al kaoegis2005/041066
het er oaryl al kanoyl , heterocycl yl al kanoyl , heterocycl yl car bonyl al kanoyl ,
het er oar yl am nocar bonyl al kanoyl , heterocycl yl am nocar bonyl al kanoyl ,
cyanoani nocar bonyl al kanoyl , al kyl sul f onyl am nocar bonyl al kanoyl ,

aryl sul f onyl am nocar bonyl al kanoyl , sul f oam nocar bonyl al kanoyl ,
phosphonoani noc drdimyricdd Isantitym,,wbetheplitdnma padtéxor mnlcodﬂs pectrmabkancadtenor

oy canio ol AR AR burs BT SRERD SR S ntialc
CH2SCRR14, (mc)ld(se)ctlérh*bhd (dnvéndr\éptlbél surfabei on i aﬁténoR%dlé sB&ﬁGrﬁ)&ﬁQ’c fofng=oxy!
|sopropenyl | sopr.opyl - hydr oxyi sopropyl, 1'-hal oi sopro

| -t hi oi sOFUEFFE, orthe pph#hamic‘oke@ﬁh% Wl AP yIoN-optiow) gHEAGe Eﬁw@pwectlon

] Iﬂ%?éiﬁﬁ’?ﬁef”g 1 mph) BESA, Y| niepion QRS AR SN fpRAPtheludes an

- (aryl al loptighlktoblassembly émyfbnmnlgdhg bptigalsurfate ohthet mbld section and a non-

5 o PR R AR Kl lioidhe nbR-orIalHiasR A dbs MR Agton. Prior

2 - ani noi Smbménts'fo 1hé Brodese T Fjestidn m%ldl h%ﬂpﬁ'&}ﬂ sectlons have
3' - hydr oxyi sopr openy - am noi sopropeny hi oi sopropeny

| ' - al koxyetyigifed ppﬂwmbassﬁmwes Hyat ermplouaalr@a@llyrﬁ e Onircahlml wiserty i s

-SR33 or - lﬁf&{é e ently
hydr ogen, zﬁﬁ@%ﬁﬁ I;ma}lgé I?é{ldé 8{ tH%KH{ gdr()ég?@l %%'@ﬁ?ﬁé%?# g&y&@g

aryl am noc azplﬁoaMbol mserﬂ%&ﬁabm rRBI@Imgauf ebwndeakangé ofeidhtseotidns thakecan thepgen
to which the att rm a heterocycle, wherein the heterocycle
can opti onzgﬁy (ﬁ(ﬂ RIg uﬁﬁ e%?%@?‘é“%d(&ﬂf'“%ﬁ&%'eﬁ% {'reog\é"?‘fy'%‘ialpmer%)r wiholten
atons; mi $e?@ihﬁgt§lghi‘ﬁb§ﬁt, dBntifne) A the ejetionRfholdiflg Rdpsaatiie férakedling

t oget her to form oxo, al kylimno, alkoxyiino or benzyloxyimno;R5 is

C2- C20 al k;ﬂ angekenyl, al kynyl, carboxy(C 2-C20)al kyl, am no, am noal kyl,

di al kyl | am
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hﬁt er (r)]cycl wlaryn]tn@pevl:lefsr ,yihe tHirdtlmSS(pyuﬁlg bﬁtHeyéns tﬁwelbas ;Hﬁdrlsésr;])ostdlrfgcmold
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gl kalrcl)oyl amSHG4Pk SyG&H?'ﬁ% g%g%?a ﬁb‘f’t Ie5§ Hfﬁ H’b'\é I%éﬁlp&ﬂ r?roguced

di al kyl am nossy Enybiddi ool iMeirels Whapb¥d ¢ UASME PIREr of the lens .., the non-

cycl oal kyl car bonyl al kyl , heteroaryl al kyl am nocar bonyl al k

aryl al kyl arﬂpﬁ%éﬂﬁlcﬁﬁﬁiﬁm%yﬁnd Héﬂ@ﬂcﬁﬁ}'@ﬁkmald@g %Wm@%%%uaclkmged) the
b | k |

S kysui t oXPRIEIRORBTE (e [6flsart e RS BBIARL RRABSREA R ¥btions) often

al kyl phosplobaoges rmuoramiformiyal kidthough hupifom ywail nihickmiess)isl dgdirallRe, shght

A eyt Sul f ongnenas R SeiicBnods Bl Fecetyan T BRgh: hiberesigainant

aryl, heteltma&wén émﬁh@bpﬁédﬂ){bol i g rearerthé kihuniforilgaddesne sﬂﬁ@Rm
or tetrahydropyranyl éether (OIHP); R7

, trlalkyIsH et hoxye

and R8 aret hlﬁ%&ﬁ@rmmmlfyrrﬁwﬂma ovg & predesgintiogd rRoceptapladenat or iolaranes ky| |
di al kyl am goaldyle C%ﬁbgpgé(%Eg%‘I al koxyal kyl , al koxyal koxyal kyl, -

al koxycar bonylam noal koxyal'kyl', al koxycar bonyI am noal kyl , am noal koxyal kyl ,
al kyl car bonyl am@mmkchdytlon fc&‘tmamtamlhgIunlfbﬂneaonwwbutrad:lmés,seelaﬁbr anobptiealky! ,

aryl carbon nm no al k aIk | sul fon aryl s Ifon ... or
hg%/er oaryl i‘?ﬁa‘ ﬁ?ﬁ@%&?ﬁ é*ﬁ‘?\a esPBF‘dWy%h?d‘gﬁyt@ ?B@alm‘?'h t he
ni trogen ata@,gemwMHcﬁbexﬁérebh.@rs%f@ntuﬁﬁ aﬁréa§18|'éf§o%tfb%tcﬁré%6¥ﬁéf hﬁ eclibn hﬁ‘cﬂ&'hgar yl

group, wherein the heterocyclyl or heteroaryl can option I nclu ne or
nore addi t iapRaratus « deyatimes uletuiredr f@xmmgﬁtgon@nmtlpsahyrmmgpmal tool

phosphono, y al kyl ,
al koxycar bony%');qghe€kl;?‘H © é’%wrﬁ‘gﬁﬁaﬁg&ﬁg‘!ﬁ?av’ﬁ(} éq%h ﬁéﬁ@’%gﬂd&“ﬁg c\g}ﬁn?égﬁl kyI
al koxyal kylopcomubylmnpénﬂmmmmmlcal mdl ‘aeeénhblles dipiodlly Hahvery binitary

al kyl phosphono B/ ﬁﬁt er Qar het eroc , | al kyl, het eroaryl al kyl ,
het er ocycl ¢PH MAMbeY, &g Y PRSﬁ mqmt@;a Rln% plical m@ﬁm&awﬁaq& or
hydr ogen, al kyl am no, am noal kyl, nonoal kyl am noal kyl, di al kyl am noal kyl
car boxyal kyl , alkanoyloxyalkyl alkoxyalkyl hydroxyalkyl cyanoal kyl ,

al koxyal koxyal kyl , al koxycar bonyI am noalekoxyal kyl , al koxycar bonyl al kyl

hydr oxycar bonyl al kyI al koxycar bonyl am noal kyl , am noal koxyal kyl ,

al kyl car bonyl am noal kyI , heterocyclyl, het erocycl yl al kyl, aryl,

het er oaryl al kyl , aryl al kyl, aryl carbonyl am noal kyl ,

het erocycl yl heterocycl yl al kyl , heterocyclyl aryl al kyl, aryl am noal kyl ,



or oxygen atons, or R12 and R13 can together with the nitrogen atomto

whi ch they are attached form an al kyl azo group, and d is one to six; Rl4 is
hydr ogen,wal2kgd/o73mli kenyl , aryl al kyl , carboxyal kyl, car bexyalSkeaphi066

al koxycar bonyl al kyl, al kenyl oxycar bonyl al kyl , cyanoal kyl , hydr oxyal kyl ,

car boxybenzyl, am nocarbonyl al kyl; RL and Rl are independently hydrogen,

al kyl, al koxycar bonyl, al koxyam noal kyl, cycl o(oxo) al kyl,

cycloalkylcarbonyl heterocyclylanlnoalkyl cycl oal kyl , cyanoalkyl cyano,
sul fo, pho;f;qamnn@thQ;udJm-oatldzqdlsurfpllcegﬁHmmqtlph m@ldegi Inalél fseniydms and a water-

i th Cno. nepisESkRDe e FRER Rl hiionnarch witl sodhts GGk e "

group, V\henﬁeamdmomgaappm@wé can optionally include one or nore
additional nitr sul fur or oxygen atons, or Rl and R16 can toget her

with the nitrog eal{rum Bature Ok thenesredpember Resrssitatassubstitution theteofrs7 | s

ot hoar ky1 et8hly REARS I Eikeling HegFE chanisots me foRSpYEaltbly’s iface.
al koxycar bé«ltyrnatwlgm@‘ataqltp cahanget ﬂneoad)rk-yoptlcail mplcmg smfhed kiple, entire core

et or ocycl Jiergt s R itartfer S0t ey pinla tof Gejiet"non-optca

al kanoyl anmmgdinlyydurfzaei th%r@Qﬂbb@é&éngmﬁééﬂ'cﬁmﬁtﬁﬁ@ra%@né&@éd‘é\é' . Specific
di al kyl am nocar bonyl al kyl , het erocycl yl car bonyl al kyl

cycl oal kyl @é@@@ﬂﬁﬁ %flvvaat Is Kpsuired 40 y‘ an% ﬁa#wtﬁae%q@@ﬁ@mhewplude the steps of
| al kyl
2a)r/ngy)al ‘E;q's%\%ﬂ car onyh’yqucé} ar y F?d(?ﬁ)lhhgmm%gg(rggon P%h kt}% ‘cooling
al kyl sul fohigrd%)nﬂrmnmgl:tbewaereybohrrg ca\ytyr«myh possct(l;ammemMekqdqlmBJsB/swﬂd) R1

are i ndepe dro e era rogen or rret hyl ;
and d is ff }S'Hé tﬁ% °§'9 I&ﬂ[:? ﬁﬂf&%ﬂlﬁ) Paéf/qg@%qqs;?

wher ei n anfhak&xhn barithe c@tyéllrﬁﬁhb&)fbcedﬂﬁbgrméﬂ resQl‘t |H"§i§;ﬁﬁ|€§hb’di0\ﬂﬁt%8 or
any substit tent whi ch i ncludes any of these groups, is optionally

substi t ut e8! "[EDIOPFPOPM@WQ&PR%%MS of Fornmula / are defined as above,
with the provisos that: when Rl is C3-C20 al kanoyl, carboxyal kanoyl or

al koxycarbonyl, and R3 is isopropenyl, isopropyl, 2'-hydroxyisopropy|,

2' - hal oi sopRIBFISUMMARY1 hi oi sopr opyI and R2 is formula (i), for rruI a (| i )
or formula (iv), Qr_.car box

R cannot be. hy ARG 85K BSReel vy ApPartin fiRdoh B HotiTeg Rt MIsRURTRL |

car boxyal kafuiihg adrsphialiic lepePhele Mdre ARY In adcerddHoslwitH th%téétp%w I, or
2' - hydroxyisopropyl, and R2 is formula (ii), formula (iv) or formula (v)

then R6 calioePRalisipeludes apaptisal toel ws&mblmha&@gmmqamolang smifagad R11

%npgtlggpfﬁgﬁﬁ?w 5ﬁeorf)tl fgglﬁ%?é%f‘i men %’l\,\ﬂ% ?\fn%rﬁﬂtﬁza kdg: and

3', 3' - di neahsemblyds mappoRadirelation rlmthae @ptica) tomhdssImbly amyictoggkhler tHerewitRR3

e oL R P i P B o ST
car boxyal kassathblyahdgdesacbanmeabder2pidla néi- bFﬂdélWWé?@ﬂ%é\)éW@é’dured

cyanoal kanoyl hydr oxyal kangyl , am nocar bonyl al kan

monoal kyl aff Hisc8PIsom@miatantie noarentieal toal etk bama fiisk maging surface for

Cyanoan no i #isuAEL TR SRARIARASMAT chBARC the optical syfface.
aryl sul f onyl ani Accardimgid motheogﬁpedtean m;aﬁtmhah@ldmg;dppamhtmsp@prmﬂdé@ior or
sul f oal kyl ;| ncertallg80t her

car boxyal kiBWg g Qﬁgﬁq(‘gﬁ%l's S%W%%ﬁg%ﬂf?%@?lan OF%I"aIm'C lens.

al kenyl OXYW@@@ﬁio’ﬂla‘rWthc@maﬁ@@Wtﬁﬁﬁlé' asd@é@rtﬁék’r@}é&%‘rpbﬁoldmg apparatus
am nocar bonyl al kanoy! yl am nocar bonyl al kanoy

al kyl su: f meﬁSn%@awhbﬁw aneHedito ag §$%mlat©ﬂfllr%trmﬂl§bldﬁtﬁz njinzoptigabiaol or
t et I,
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3' -net hyl succinyl, or 2',2" - dinmethylsuccinyl. In certain preferred

enbodi nents, Ri is a carboxyalkanoyl sel ected fromthe group consisting of:
[0030] In sone enbodinents, Rl is aIkenﬁonycarbonyIaIkanoyl wherein the
al kenyl oxycar bonyl al kanoyl is Cl-C4 al kene ester of 3',3'-dinethy|succiny|
or 3,3 - dinethylglutaryl. In some enbodi nents, a suitable Cl1-C4 al kene
ester is an allyl ester of succinyl, glutaryl, 3 -nethylglutaryl,

3 nethylsu00|nyl 3 3 dlnethylsu00|nyl or 3,3 - dinmethylglutaryl.
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al kyl sul f onyl am nocar bonyl al kanoyl is 4'-nethyl sul fonylamno-3 ', 3

"-di met hyl succinyl. Suitable Rl substituents include

aryl sul f ongl2aewatsssar bonyl al kanoyl . Preferably, the PCT/US2005/041066

aryl sul f onyl am nocar bonyl al kanoyl is 4'-phenyl sul fonylam no-3 ', 3

" -di net hyl succinyl. Suitable Rl substituents include tetrazolyl al kanoyl .
Preferably, the tetrazolylal kanoyl is C2-C tetrazol yl al kanoyl. Suitable Rl
substituents include phosphonoal kyl. Preferably, the phosphonoal kyl is Cl1-C
phosphonoalinagrt is Semnosbbly rMaurtad 4o thaeoresnémbeudehe nbmmltikglltoolﬁnsérdehab By,
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is 5'- m)rgt]cﬂac@o 3,3 -dinethylglutaryl. Suitable Rl substituents include
hydr oxyam nocar bonyl al kanoyl . [0033] hi sone other enbodinents, Rl can be
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het er oaryl al kyl am nocar bonyl al kyl , aryl al kyl am nocar bonyl al kyl ,

het er ocycl yl Vi ] yalkylaninocarbonylalkyl,

aryl sul fon%@&%@%ﬁ@@ﬂ%##kﬁbﬁé&iﬁ@ | am nocar bonyl al kyl , or

hydr oxyi mi no( amppGLRK Y| is d ScHephdiccaignedad dew ofl réﬁre%lehtdtweﬁﬁ@faeée%hbﬁ
Cl-C6 al kyl. hi sone enbodinments, R is al kenyl, preferablypropen-2-yl,

but en- 2- yl as8@MBht en-2-yl. In sonme embodi nents, R5 is C2-ClO carboxyal kyl
preferably 2 - C) Y.
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het er ocycl aakkgement hamngetbehmga(uyd:ladlhglan atitefior edrieanbmiber anyl @ ndrsopticalude
tet xazolyl, pyridinyl, imdazolyl, isoxazolyl, norpholinyl, or furanyl.
Pref erabl e heterocycl oal kyl s i ncl ude heterocycl y*Q Cral kyl, wherein the
het erocyclyls are as previously defined. [0040] In sone enbodinents, R5 is
C2-C20 al kyl, al kenyl, C2-C2 carboxyal kyl, am no, am noal kyl,
nonoal kyl am noal kyl , di al kyl am noal kyl , *al koxyal kyl , cyano, cyanoal kyl ,

al kyl t hi oal kyl, cycl oal kyl, cycl oal kyl al kyl, aryl, arylal kyl, heterocyclyl,
het eroaryl, heterocyclylal kyl, heteroaryl al kyl, sulfo, phosphono,

sul f oal kyl, phosphonoal kyl, al kyl sul fonyl, al kyl phosphono,
alkanoylaninoalkyl anlnocarbonylalkyl aIkyIaninocarbonyIaIkyI,
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enbodi nents, R6 is cyclopropyl, cyclopentyl, cyclohexyl, pyridinylnmethyl or
octacyclen- 2-yl, preferably, pyridinylnethyl or octacyclen-2-yl. In other
enbodi menwe,200/47356¢ ar boxyal kyl or R6 is al koxycar bonyl alPkylusesosé1066
cyanoal kyl . [0043] In sone enbodi nents, R6 is hydrogen, phosphono, sulfo,
al kyl, sul foal kyl, phosphonoal kyl, al kyl sul fonyl, al kyl phosphono,
cycl oal kyl, heterocyclyl, aryl, heteroaryl, carboxyal kyl,
alkoxycarbonylalkyl or cyanoalky1 [0044] A group of conpounds useful in

t he presentodlineemt) fon l@eetlmmp;ddmsammt@m rroidsseatipn] oftths] mold assemblyher

enbodi nent e independently al koxyal kyl am ne or hydrogen. In
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het er oar yl sul f oty fids aRRrsRecivervigy of the anierg ?Qf@lr?e”ﬁﬁf ahblG8RERAet her
with the nitrogen atomto which they are attached can form a heterocyclyl

group, wherein the heterocyclyl group can optionally include one or nore
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al koxyal ko a

al koxycar bﬁ?régﬁennﬁbg%ma}w%oa %ggﬁ% e(s:'aar nte % moldeﬁrﬁfqrm or
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di met hyl am In sone enbodi nents, RO is heterocyclyl, preferably

t et r ahydr of ur anys wil b‘eedésﬁ:h‘bédWmcﬁé)deiamwélewpéééh?bﬁ@ﬂemold sections 12,14,
tetrahydro or tetrahydropyran-4-yl. In sone enbodi nents, RO is
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group of ceaﬂomamlgsep‘ru&essn Viihsreny %S%Urabl@vq?éﬁsl THatedal bgumeé@él Eé?ulds R10
and Rn can both be hydrogen hi, sone enbodi nents, RL and Rn can be

i ndependenPPliymarizable manamer mixtEa isdpirodueachente antarion salding surface 16, the
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al koxycar bm%\ Q?{W'X{q{éﬂ%fﬂﬂﬁ?y&ﬂ% %Péﬁtg@i}/e'ﬂ} aﬁé:toé‘}/?fgﬂ'lsﬂ%?m‘%ﬂ‘ kyl ,
aryl am noal kyl , am nocycl oal kyl, al kyl car bonyl am noal kyl, heterocyclyl,
heterocyclylalkyl, aryl, heteroarylalkyl aryl al kyl ,

aryl car bonyl am noal kyl, al kysul fonyl, aryl sul fonyl,

al kl ysul f onyl am noal kyl, arl ysul fonyl am noal kyl, or cycloal kyl. In sone
enbodi mrents, Rl and Rn can be independently al kyl interrupted by one or

nore oxygen atonms. Alternatively, RL and R11 can be independently al kyl,
am noal kyl, am noal koxyal kyl, al koxyal kyl, cycl oal kyl,



nmet hyl pentyl )], or (S)-I-carboxy-3-nethylbutyl. In some enbodiments, one O
Rl and R11l is hydrogen and one OR 1 and R11 is am noal kyl, wherein the
am noal kywoi280627636am no- 2- net hyl propyl ). hi sone enbodipoenisggosonme®f Ri O
and Rn is hydrogen, and one of R10 and Rn is al koxyal kyl, wherein the

al koxyal kyl group is 2-nethoxyethyl or 2- hydroxyethoxyethyl. In sone
enbodi nents, one of R10 and Rn is hydrogen, and one of R10 and RL 1 is

al koxycar bonyl am noal kyl , wherei n the al koxycarbonyl am noal kyl group is 2-(
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or (lIs, 4s)- 4-am nocycl ohexyl. [0055] In sonme enbodi nents, one O R 1 and
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t he di al kyl am nocycl oal kyl is (Ir, 4r)-4- , - dinethylam nocycl ohexyl or
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- 3 m&%wiﬁ@%mﬁ@) A6 24 bﬂ%ggég .E&F% reBdif BRRAAGLAWPAASRL! FisBK! -

2- (am normet pyrroli
met hy| fommtieeseiyof)ipsentsl Edclnyolf the EB)serts in the set can have a different optical

N, N- di i th | i.dj.n

cet an SRCRBRIRISY pURRGPS of UMatehiTholcing leswes tving FerinaicRyFa! (R -
t hyl spbivenam dorret hyl ) pyrrolidinyl, (S)-
t hyl sul f onam donet hyl )pérrol i di nyl

me

me

N, N- di et hyI aft FleREng wioys) BP és uerdhip rofqtgyzy align the body 46 and the insert 44.
N,

4-

4-

- di

N- di e
mor ph | ny geﬁﬁﬁg’{%ﬁ'g éﬁd’foﬁryl&‘)id ?é@d‘ cating mark on the mold section 12 for

mor phourposeserfishloninyg ite lalighmght r@tatﬁﬁajimuaehybldnrtg inseftiddyand to secure

haol [ f h
i omme SP R bo; 1598 he B8y fing 42, 8 MmOl ys 60 et hetween thg, o
i ndependentdgl dusenigies, 38140 raney fluidhesenneadi&y to tA&IMeld @avlwoeé ko allowing
nonoal kyl am noal kyl , dial kyl am noal kyl , carboxyl, carboxyal

al kanoyl ox¥4 ’a,@ﬂ resg] k> Bgainigated ég]ltgc,tjaeaﬂzay@yy%ﬁ p«hen injection mo?::hng the mold

al koxycarb 0 | kyl ,
a1 Kyl oar ooy it 1 B2 MR ed SR HERL R Kot oot SR TR 4B,

aryl car bonyplang aqirtign thenepf shatfforms thercyhydmmaall\h(gdl 26cnndathqreby ioes rngit ed
by one or toms r and e ether with the nitrqgen
atomto V\hiﬁgﬁﬁ? %’ﬂﬁm gf'}gagﬁﬁ‘@ ?thll%l §uﬁéf:%r1§gytﬁglruﬁ?%ru'ﬁ foriped iiy Frg

het er ocycl ghammel saodemm! IthHe%‘é\M?&lrnyZ ahdPsecatfthanidlesolrhed e tosiul f ur
or oxygen atons, [0057] A.group o ounds useful in the present

i nventi on Q?%emﬁb/s‘eo d’ﬂHﬁ'@Lﬁélﬂgﬂﬂ%\N@h ;hepﬁrs,t §haoels] I n some enmbodi nents, one
OR 12 and RIS a2y hogid, (3860 Eﬁ@seeﬂ.u&%n ¢ %Fty'tﬁé“dg)?n Ahdany!
al koxya f AR

al kynyl , al koxy, oxycadr bon cl oa cycl yl'0Xo,
het er oar yl aséemblyd38 9aralakigilt|pndllyalricwm xmmnngKetd?iO ha\ang)aldoplhng BavitypAd R13
can be hydrqgen one or b e
cyano. sl PORCRRLURGRAY 0 Aol RoPing AUBERERod MyRVIt iy insert S and

Al ternati vebily 48Lléarné Rkmetiaor emFer ofi BrAsé, hétaltiléds0g1R8), a&:e{elt& Yhthen
they are attached form a heterocycl heteroaryl, wheréein the

het er ocyc| gPmbinaiencihgsesfi ﬁhempoldm @M@@%ﬁ@ $6i ¢an bedogned @ccmdleg to

addi ti onal f d R1
can be i ndeﬁ[?eh%ﬁgﬁge%"gr%oe’ﬂ{ g?%%(%ﬂﬁ% m% %ﬂgg@%%gl’gg?%%ﬁpé@?ﬁg and
R1 can bot butbleghydredrgmmdwchafgerernaoﬂunmgrremfm oRticanendiifigcsunfacy Hebeanet hyl
m sone enbodi nents, d can be one to six, preferably one to four, nost
preferably one to two. In sone enbodinents,. d is one. [0059] In sone other
enbodi ments, R12 and R13 are independently hydrogen, al kyl, al koxycarbonyl,
al koxyam noal kyl , cycl oal kyl oxy, hetero%¥clylaninoalkyl, cycl oal kyl ,
cyanoal kyl, cyano, sul fo, phosphono, I%f oal kyl , phosphonoal kyl ,

al kyl sul fonyl , al kyl phosphono, al koxyal kyl, heterocyclylalkyl, or R12 and
R13 can together with the nitrogen atomto which they are attached forma
het erocycl yl group, wherein the heterocyclyl can optionally include one or
nore additional nitrogen, sulfur or oxygenatons, or R12 and R13 can
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[0061] Rl and R16 are independently hydrogen, alkyl, al koxycarbonyl,

al koxyam noal kyl , cycl o(oxo)al kyl, cycl oal kyl car bonyl ,

het er ocycWwol2aswatesli kyl , cycl oal kyl , cyanoal kyl , al koxyalPkyhyS2@s/041066

het erocycl yl al kyl . In some enbodi ments, R1L and R16 are independently cyano,
sul fo, phosphono, sulfoal kyl, phosphonoal kyl, or al kyl sul fonyl. In sone
enbodi nents, R15 and Rl can together with the nitrogen atomto which they
are attached forma heterocyclyl group, wherein the heterocyclyl can
optionally a‘ddiﬂamaﬁy beepalishedrto achieve predision tsusfaen, quality so that naygeoniyt ons.

I n some enbhodi 5 and 610 eth nitrogen,atogmto which
they are at"fsé% rfto§l%}%q?5n eﬂ'(?n ranwt%@ﬁtoetn ?I@gﬁeﬁ%Bal nts, R15
and R16 are i ndefNgRdgdditiondly fEfesice ﬁi IBIGUIE$03Y§|¢H bpane non- optlcal tool

al koxyani noal kyl

cycl oaI kyl oxy, heterocyclyl am no cl oa 3/
cyanoal ky| 2s89ERly 4@ o l&e%égr@rmﬁm o $0 aalqawptlo@ht%%méwnqap 82anda
al kyl sul fo I Xy I e I nd
R16 can to%g’im)é? lIﬁe‘éInﬁQf ﬁntérU oFg%rkl?at \ii)Ilh}I%}[I’\oca f’Iehé '% hé{ﬁ & ;ﬂé{aé%’{)%g%reggli?rﬁ] a
het er ocycl pb(agrpdm)pannmlmrlyaenewbd abetitthecpod menten. bythe dhstraied embodimemte or

ddi t t t d
Foget her wiid, SriRberreeDREn 84 BHEGS AR T ey alte! B8 Bt 3 pedh Seiissaihey 1 azo
group. [ 006ghnéek 4. Omﬁeﬁonc@fﬁﬂt@mmtﬁ inseat gp nIchudéEﬁaI@ﬁﬁﬁﬁalﬂmd‘é’%é@%@ﬁ@t

conmpounds wherel viii) [0064] R17 is hydrogen, al kyl, "perhal oal kyl
al koxy, al feii ecwl(&s Q@nos'@ﬁhﬁ@ptla@hWapﬁﬂﬁofﬁbﬁnmlwg@@ch@anmnd

di al kyl

a: ('Iiyl y Zlmky [ nyﬁhh@%ﬂ#&ﬁ% ?éﬁﬁ%éﬁ?ﬁ]?’ér SU%?’ %k@%kylér@c%g%)}?gl kyl ,

ﬁr yl, ar y: a:nEyahn inmetresurfacel of ﬂwehsegmemrwhll 3I®et Téheowi-qﬂ)twdtyéol insert 82 is
eteroaryl a

1 Ky am molSBAG ASRDISd B M e Miesas 8y IERRNY. O-fing 116 s disposed

het er ocycl vinpalpgratout ke insevicd P &l Ké{él(l%t\h@éﬁ lti?e ¥ert 82 and the core member
het er oaryl al kyl am nocar bonyl al kyl , aryl al kyl am nocar bonyl al kyl,

het er ocycl P0al kyl ami nocar bony! al kyl , carboxyal kyl ami nocar bonyl al kyl ,
aryl sul fonyl am I r
hydr oxyi m no( am ﬂ I fF%n?l a?IJld(X%.gregh@Qsﬁﬂ&%\?kﬁ%?ﬁ%@ﬁ%}gg?%&%%%g shaft
anm noal kyl ponioroa0 IhyI/mg\ thceadQ/QZ thhrabhyITehe steaft pyitionsdkisxeaeigt .in a bore

| kyl 38l | k k
et or acyel Pt delied g Aden et a5k Futemepioet e drding thieadq 02 tirehalaly”
al kanoy| amengabk Yhterritntmesds BaniH IGURE 4) alckikbaim m%@m alakstoulder 96,
di al kyl am nocar bonyl al kyl , het erocycl yl car bonyl al k

cycl oal kyl @Qflﬁ@fihynéwmsema? b@wwﬁba&hﬁﬁmﬂlom@agd ’amaﬂddguﬁon 08, sbuts

mbodi t b
monoal Kyl ad Saty SRl PP, pn e LS ke B0 eirE HIekH, Jy hreadedy
al kyl t hi oachyhectegﬂcﬂooﬂnIekyd)re merhioer. kSI'heI &gre, mamber &Oy:bal Ik@'IQonIveanﬂchl yl,
het |, het | kyl , .het | al k
i nocar boSFaRyS M imedionaoicGLARRA P PPl BB AE IR Bl M ofen s,
RL7 is hyd'tlﬁ?egﬁfbcti@hlﬁlbldw@é@dbfbtu miw@é I@slw @HibeOa mﬁ%ldﬁésknled in
nonoal kyl am noal kyl, di al’kyl am noal kylI , koxyal kyl , aI koxycar bonyl
cyanoal kyl thexartyihetexast dgsign ey epwfiguation tamcmnmydateldiae meldifig, asseynbliesy | |
het I I
st antBSS B Ekoeb BB S K gone on ve
di al kyl am injectidrompldihdg appatattier ocycl yl car bonyl al kyl ,
cycl oal kyl car bo

het er oar yl al kyl %eﬂlﬁ%’]rm?n AP additignally inclydes aieokerdaging prea 102 adjacent

het er ocycl yhakkyliags Qg%ﬂbé)ﬁlébédj Iféﬂamﬁ@%?@é‘ﬁ@h Kmh?é&é't@gﬂbhﬂ?bd §I Iﬁ)é' area

aryl sul fonyl am nocar bonyl y sul f onyl am nocarb | a ,

hydr oxy| m A8Rakethedending C[room@renhalgbal@otéﬁé@maeétrﬁ% Tlnatq»csl engagmxgeafgam C6

al kyl , t t
erbodi ment o CLrIeh BB PO HARE R manieE 5 B SaEl Rt Fo 0 55 18R o
hydr (r)]xyl Irmmtlm@ensdmow??me)mﬁért rfiIZ froritioes oane memb@pgb Ther Ib@edlrémmﬁgyl
' -thioisopr -tri or onret | soprop r oxyi sopr opy
' - hal oi soﬁr%fgﬁb‘I IHUSGhIQT 6}5\"‘5‘6)/'7‘ ’BPIdI’I/QJ%% HPS ﬁfesagatlomoflthe
hydroxyethyl - (al koxy) et hyl , - (al koxyal koxy) et hyl ,
(arylalkoxy)ethyl; r- (arylcarbonylox*;ethyl, I'-(oxo)ethyl,
r (hydroxyl) | ' - (hydroxyal kyl ) et hyl, 1 (0xo)oxazo|idiny|,
| ', 2" - epoxyi sopropyl, 2'-ha|oisopropeny|, 2' - hydr oxyi sopropenyl, T -
an1n0|sopropenyl 2' -thioisopropenyl, 3' - hal oi sopr openyl ,
3" - hydroxylsopropenyl, 3' - am noi sopropenyl, 3'-thioi sopropenyl,
| -alkoxyethyl I'-hydroxinDerthyI, 1 - alkoxyinDyI or mhereln Y IS -SR33

- R IS 2 NS A - T T e ~Y SN [T S [T NN N o



| ' - hydroxyethyl, |'-(al koxy)ethyl, |'-(al koxyal koxy) et hyl,
-(aryl al koxy)ethyl; |'-(aryl carbonyl oxy)ethyl, acetyl,
r - (hydr oxwb)2eé6/07836ydr oxyal kyl ) et hyl , or (2'-oxo0)tetrahy@comsamsioylose hi sone
enbodi nents, R3 includes, but is not limted to, |'- al koxyethyl,
r- hydroxyi m noet hyl, or |'-al koxyi m noethyl. hi sonme enbodi nents, R3
i ncludes, but is not limted to 3'-hal oi sopropenyl, 3'-hydroxyisopropenyl,
3' - am noi sopropenyl, or 3'-thioisopropenyl. hi sone enbodinents, R3 is
| ' - et hoxymﬁldl@etae,%emhhasﬁ&rﬂé) dvibepantinularly Rahes tha/dtuotrgegtaseetdbm 38,40

R4 aro | nAChRRRRIRY B ppem e khSa iR AFting Serioh, {75 the iBbe™

het er oar yl akdey 1 04 pryvides Eaffiglent registahaaito ossintimiHe mbiding sectsrb ogioretfes, R3
lis hydrogﬁen R32 is nethyl, and R33 and R34 are taken together with the

nitrogen t they are attached to form heterocyclyl, wherein the

het erocycl yl ca { I ul fur
o oxygen at oms. TRangar the rhOLUIRORT Socliph 7 ok s §2 e
enbodi ment moldmguaeslemhtlegé@ 4Gace saoarate.dqélnenstnppet memberi84 ieadvarr2d ia

met hyl , 4 a n end dr,0 I | al kyl,
heteroaryl ﬁﬁgIreFié Pgﬁ'f MSSP Q%a notegﬁﬁcﬂ@\t XII"GEJSIEQ%BHIMPIX R3
1 is hydr Ogépardtﬁéthémﬁﬁi tedtuonamifran&henﬁlsé?sszcmhebestsﬁéfe@ ;5r©ﬁﬁted€ﬂy thet h

the nitrogen to which they are attached to form heterocycl wher éin the

het er ocyci #NJagemept Pfdhamnqldtneae&tjen dAdo Hie riphed area tQ%ﬁmsutﬁmerﬁge Fesisful f ur
I t 7 P

compounds Moz emaVaItol eringietSiincifor e, Ut filified; dicclhe TerBelad ., |

R2 is (ii) caamcl®ie gsodvesptOfdefingd tItIeeelmanm at east mpqrtnamdf R?oomg;tudlnal

i sopropenyl rein is.(iv and R3 .is Jsopropen n Ris
(v), P and gl &%BP%*EEII?“W&I\@)&?G’ HIOg?‘ ErYi %’&ﬁﬁ%&ﬁ&%&%n ?I?&éBC'PFIem ch
R2 is (v) aﬂdﬂa%dl@rfa%@p’rmﬁﬁwnatéﬁjﬂlth lanmIes@bﬁaﬁfgrtege@aW 106 tHele
those in whic (%4 and R3 i s isopropy wherein R2 is (ii), and R3
i s i sopr op§iriPPRAEINPETDA.i She tapered &Iﬁ'aaasme@t b§thPpr§he capp anemberB0 pad(i v) ,
and R3 is 11BwS2m t
preferred E:h(?ntg)f(v;u gn?én’r@‘)%‘ﬂgﬂt Igse IR§$\II§’11}§§FI E@%%Pbér I?g'p?ﬂs?tldg%%r”o%w

[ 0071] Pr ebubstadtisiympeands the lcatke nuambeu 80sandior erwnﬂa significanti fnigtional

glutaryl, 3 - hyl glutaryl, 3'-nethylsuccinyl, 3',3"-dinethylsuccinyl or
3,3 -di rre?‘?ﬁﬁtg'ﬁé?aryl or an allyl or alkyl ester of succi nyl, glutaryl,

3" -met hyl gl ut ar fihe cbre MRsrbvérBrintvdes a¥oofing cmltveimép%é@@w&h{ th@rbore114
3,3 -di rreth lutaryl: R is heteroaryl; and isS iso

preferred. BB 3 cogling madivra Qfdh%tﬁﬁ’d:@ %\yatqrnlsmreic%cb ] G%ﬂ'lngdlnﬁﬁar yl,
3' - hyl
3", get d?/m%?rtl Iﬂd?cétf" or da%' | i i ﬂ?Qfor go?'ﬁ"ﬁ {elraégﬁﬁ@ g;yée'c 'on 1? %ﬁaerryl

3' - net hyl glruuedlqﬂ mo@llngreﬂ'hg Icsaling ngvlty 4 thhe dat&ttjzhx;Het Gﬁmanyalso tme fluidly

3,3 -d h | ; is dih . d | .
L0072] " pr epeetiel B i snetin Tore AledRE Bt drainiBh apriretts afd Joggt wit
glutaryl, #e coslify kalityt a13) pro?ndematawbeuqsadnmg (i.8., .cdolifld 18 ath Sifed) ! .
3,3 -di rreth | gl utaryl, or an al llcgﬂ or alk ester or arylal kyl estér of

succi nyl, B 'agﬁectlens rfichyasgnalding, sectipn Zwe‘prmegua:ﬂtamwty 36.
3", 3" -dinethyl S"I‘Ft%rﬁ’dn-%ﬁ‘ﬂ‘ cfe@too? &s@%&@@é%ﬁ%&%@e dc%d {3 fcgr'(lﬁ th\ﬁnddd Q{"fél V)i

and R is i sopropeny erre oun oun erer
succi nyl , gudaee 22 ppBbsW&eﬂtIe;dpglbatSUTﬁdqe 18, does Imxbt s—.\mmerwi optlcalquallty fi nlsh

3,3 -di rreth cel tar n al or al k ester
of succ: nyP?® tg‘fu A Cd%aCtrté? I‘?)?Fy M‘eu@m H it %éﬁﬂsrgﬁsmg proc Ss.
3,3 -di rretrhmé StheGuttdce SUdé’es rotréb e e Qém*e&iégree 82pbﬁsm:tg hs thd ¥pticdl

(VI ); and i s isopropenyl. Preferred conpounds include conpounds wherein
RLis succmﬂWmQQ’H Pge 96 WIBCh ﬁétSWItglf@tnamﬁI optmal puifasa tRetmpld section 12.

3,3 -dinet t
S Suee Y e et of AR 0 L el Pk 0 oot
3,3 -di rreahdltbemretythember 80 bﬁlngjlsepamte glomiponents, RAey sabtvwhornda&ify be

|sopropeny Add] t re nmpounds i .ncl de ose wherein R2
) P et dr et e i eXamie PR ez erpinB conld befargreg o
heteroaryl wherein R2 is (|v) and RO is cyanoal kyl; wherein R2 is (iii),
and R7 and R8 taken together with the ni brogen to which they are attached
to forma heterocycl oal kyl or heteroary wherein R is (v), and R10 and Rl
1 taken together with the nitrogen to mhlch they are attached to forma

het er ocycl oal kyl or heteroaryl; wherein R2 is (vi), and R12 and R13 taken
together with the nitrogen to which they are attached to forma

het er ocycl oal kyl or heteroaryl. [0074] One preferred subgenus of conpounds



I nventors: Bruce E. Lawton Thomas G Jones RELATED APPLI CATI ON Thi s
application is related to the U S. patent applications entitled,

respect i WeD2006/02856 CAL TOOL ASSEMBLY FOR | MPROVED RCW ARDTILISHIS®SBD6ES
FORVATI ON' (U.S. Serial No. 11/027,406, filed Decenber 30, 2004), "CORE
LOCKI NG ASSEMBLY AND METHOD FOR ORI ENTATI ON OF ASYMVETRI CAL TOOLI NG' (U. S.
Serial No. 11/027,381 , filed Decenber 30, 2004) and "OPTI CAL TOOL
ASSEMBLY" (U.S. Serial No. 11/027,380, filed Decenber 30, 2004); all filed
concur r ent lognHimiopper (Befvh whichs bag anbancedbeatdrargfécharaciedstics, attild and

expressly i rpar rein_b ference. BA The .present

di scl osur eltlﬁ]%ﬁ"gggsé% '%qrf) Hﬁeﬁ(ﬂ?(ﬁ‘i 'ﬁa{ei??gnﬁtthm? %S%ﬁgggé??ﬁ ne BeCu
par ti cul ar ippm ahendirsemestulidiel 2 @sstandpsint, Much R doper, Mk bbtid alieys.
i njection %dl nginperf rnms or _nold sections used in the manufacture of

opht hal ni ¢ Thefae ces 85,89 aan be iernad agrerdingta senetslly kapws snethads.wi | |
be describ L rd j+6 Q.. Jt is to be appreciated,
however, t%ggﬁﬁaﬁga@%p%démetggegrggggﬁ rli/e a%gﬁ@w aratus related thereto may
have utility i n Taevsepasaiorndf thehinsert BRi Whichdrasi themmelding sunfhce§6 thea¢omns.

On thod _j tjce f Ki ht hal mi c. | . inel udi t act
Conses. and i G S0te dFemBhe 20) WABHALS Uit Fading™0808: 11D fetey. EnaBlBsche mi o
| enses i nvilseettodenenidvetitaril ieplajebavitl X bubtitafe inedry ratativeRdfckipBid with

by two assenbl ed nold

materials, such as nononers, in a nmold cavity forned s [
sections, S@¥fisgntlvidess dewptimeassmight escunwhenehapoingse senventioaaliunigamyvi ng
t he nol ded DS = di CRSSI : o f .
hydr ati on inhﬁt etlcgatsﬂgéloP g%ﬂwgelg%gﬁégsﬁnggggﬁ?gggyeﬁfp% g%jée}%gtgd n a

Repr esent acomponast (thecdrermeaneterdiy thatds depaiats édm thelb@nplagnt (Nsert 82)271

4565, 775 Dpiodheorioplial 2oiaeg ¢t e hd ndert 52588 charopdigIatiesh e
al .); and %Bhadde ibthe(mrrobtiedl rabldilg Suridfeerwitisit SRRty er R ¥eSimgdinkaidr Of

mol d sections, typically one nold section, referred to as the anterior nold
section or dRIBING; the @ity 1he and/er ithe easlinaxsyspm okl theuinjeationomaldisg

opht hal m ¢ d 3t i or

ol d aect | SRParHaTMEREL R IR B e dhechland EpRidefiork Bt #Subotf et

t he opht hahmah meresrapithéhamtamoval ofiad gndise eoreomembpeat. secti ons are general |y

conplinmentary in configurgtion. Th are jained et her duri the | di ng
process to form e\%&ﬂ%g?%aﬁ?“ﬁag%?Oﬁ%ﬁd\%gg’@&\?fwmgﬂéeﬁ?ﬁ%\’i‘%ﬁ%lﬂ%eﬁf ned,
the nol d seelrigogispeRatePaRd PemByably ALRALALEthae8rd RRmMBBIBE diBRS fof mMdaoved.
The anterior and posterior nold sections_are usual I(%/n used only once for

casting a [feayepi¢hanges Wit legs injectiondealdingapraratis dowgtine c hat exampledat i on
of the opti S; he i f I i a
cingl'e castrng ShUEftes iftlyding rEerCe At BE (heTcl WAtlREH Mati hBleD o1
t he | ens owaning hbn-epiihabmekling audaces. diVingna coarsge isrmade to treaspticadtobing of
the lens. In this regard, the | d sections are first fornmed by injection
nol di ng a }rbsgirtnhzl?’ns A RAUWP g\f%egn&?ﬂia@& ?%ﬁn |'gp Qaﬁﬁ%ﬁ'%é?p%?é’f
par ti cul ar Formin@lehised of Baityirey poWEE! b eBrrieBpshdity SrRfedaibemade 8the fdH-
formng the nold sections. ﬁl calfy, the tools are fitted into nold plates

in the inj eeti¢ddopinaassemblyidthwithabt eausing significant dewntime of beubisstion

i njection ' t [ ; dnl.ect]

ol i ng 1 op LAk SR BIS) SRt PRARGS 15SH ApnioREd.¥ing,

ni ckel , or assemblycttoinaybieatesirabledofoptintze thel walkthidkmess biitheanolidinmgssedtionh ar e
d onl t inj i | di t ool . d .aqgai d int

make | ar ge BT ERYS Htdne el BRenSSe B BlafueBenfAR: di ng oo s are

typical ly formedheneashplafpaapodirhdnt ies 5EES dELEMPRitRTrefRERESRPBAE M

ophthal mc | ens surfaces to be forned on or by the nold sections. That is,

t hledopht hamare emerrdiventsy Poyinushu nrditisations sindhalterptions will enstir dom ofers hﬁ
desi gn of  LRa" 77 ad ST rEnB6IA PraREEA lsled uBsohbtn IS TRRARK ur g

tool s are thgiitbalekgmpanyfembodirnt beccdnstroet yashinglidiresl suchiriclifcatiogs or

tol erances so that no roughness or surface defects are transferred to the
nol d sections being made fromthe tools. Any such defects on the nold
sections, particularly on an optical surface of a nold section, is likely
to be transferred to, and appear on, thz finished lens during the cast-
nmol di ng operation. Each nold section, wh ther it be a posterior nold section
or an anterior nold section, includes an optical surface (posterior optical
surface on a posterior nold section and anterior optical surface on an
anterior nold section) that fornms a surface of the ophthalmc |ens, as well
as a non-optical surface. Wien injection nolding the nold section, the

e a o e o - . Y T 1 r



varying powers, the thickness profile of the lens, as well as the
corresponding nold section (or sections), is altered so that | enses of

vari ous pwoene/osssibe produced. If only the optical toolpcirnusesss/oimeehanged
to vary the power of the lens (i.e., the nonoptical tool assenbly and its
non-.opti cal nol ding surface remai ns unchanged), the thickness profile of
the lens and the correspondi ng nold section (or sections) often changes
nonuni formy. Although uniformwall thickness is desirable, slight

nonuni f or miang alieraidns indofak as ey conos withinthascepe abihe.appepided clayjms bhthenor e
significant_the %%a e ip the optical tool inserts, the greater the
nonuniforrﬁqu“ﬁg ﬁé X P? the thickness nonuniformty rises above a
predet erm ned acceptable | evel or tolerance, the | enses cannot be used. One
solution for maintaining uniformcavity wall thicknesses after an opti cal
tool insert is changed is to nmake a correspondi ng change to the non-opti cal
tool assenbly. However, this is often not a feasible solution due to the

i njection nolding apparatus downtinme required for changi ng conventi onal
non-optical tool assenblies. The downtine associated with such non-optical
tool i ng changes occurs because conventional non-optical tool assenblies
typically have a unitary core nenber. The unitary core nenber has a
non-optical nolding surface forform ng the non-optical surface of the

i njection nolded nold sections and a watercooling cavity defined therein
that is in fluid comunication with cooling Iines of the injection nolding
apparatus. The unitary nature of the core nenber necessitates substitution
thereof as the only nmeans for effecting desired changes to the non-optical
nmol di ng surface. Alternatively stated, to change the non-optical nolding
surface, the entire core nenber is replaced with another core nenber having
the desired non-optical nolding surface. This can cause significant
downti me and expense. Specific exanples of what is required to change a
unitary core menber include the steps of disabling fluid comunication with
the cooling lines (i.e., shut-off of the cooling lines), draining the

wat er-cooling cavity (and possibly the entire cooling system, renoving the
original core nenber and installing the replacenent core nenber. These can
be tinme consum ng procedures and often result in significant downtine of
the injection nolding apparatus. BRI EF SUMMARY According to one aspect, an
apparatus and nethod is provided for injection nolding an ophthalmc |ens
nold. More particularly, in accordance with this aspect, the apparatus

i ncludes an optical tool assenbly having an optical nolding surface for
formng an optical surface of the ophthalmc |ens nold. A non-optical tool
assenbly is in opposed relation to the optical tool assenbly and together
therewith forms a nold cavity for form ng the ophthalmc |ens nold. The
non-optical tool assenbly includes a core nenber and a non-optical tool
insert renovably secured to the core nenber. The non-optical tool insert
has a first nolding surface for formng a surface of the ophthalmc |ens
nol d opposite the optical surface. According to another aspect, an

i njection nolding apparatus is provided for formng a nold section which is
subsequently used for form ng an ophthalmc lens. Mre particularly, in
accordance with this aspect, the injection nolding apparatus includes a
cavity ring nounted to an associated first nold plate. An optical tool
insert is renmovably nounted to the cavity ring. The optical tool insert has
a nolding surface with an optical quality finish. A core nenber is nounted
to an associ ated second nold plate opposite the associated first nold

pl ate. The non-optical toolinsert is renovably nounted to the core nenber.
The non-optical tool insert has a first nolding surface for formng a
surface of the nold section opposite the optical surface. According to yet
anot her aspect, a non-optical tool assenbly is provided for use in an

i njection nol ding apparatus opposite an optical tool assenbly to forma
ophthal m c nold section. Mre particularly, in accordance with this aspect,
t he nonoptical tool assenbly includes a core nenber nounted to an

associ ated nold plate of the injection nolding apparatus and having a
cooling cavity fluidly connected to at | east one associated fluid line of
the injection nolding apparatus. A non-ﬁ tical tool insert is separate from
the core nenber and renovably secured théreto. The non-optical tool insert
has a first nolding surface for formng a surface of the ophthal mc nold
section opposite an optical surface thereof. According to still another
aspect, a nethod for formng an ophthalmc lens is provided. Mire
particularly, in accordance with this aspect, an injection nolding
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FIGURE 2 is a schematic cross-sectional view of an injection nolding
arrangenent having tooling (including an anterior core nmenber and a

non- opt i cwbt2o@lo7838sert) for injection nolding an ant eri ecTrusk@s®emté on of
the nold assenbly shown in FIGURE 1. FIGURE 3 is a perspective view of the
non-optical tool insert of FIGURE 2. FIGURE 4 is a perspective view of the
anterior core nenber of FIGURE 2 . DETAI LED DESCRI PTI ON Referring now to
the draw n erein the showi ngs are for purposes of illustrating one or
nor e errbodlé'lad*li\/bs :and not for purposes of limting the sane, a
representative nold assenbly is shown in FIGURE 1 and general |y designated
by reference nuneral 10. The nold assenbly 10 includes an anterior nold
preformor sectifon 1Arardpparaest éor gjectidrd mokfiy armrogitikalntd IbhAs Mg nol d
sections 12 and 14 are assenbled, optical surfaces 16,18 of the nold
sections 18OTPr§HS ne a nold cavity in which an ophthalmc lens 20 is
formed, such as I IV

exanpl e, a cont aa(?%/o@g%istd()@ a{glﬁt&?‘g H?\gﬁel%hngﬁ éﬁcggiflp?éq.&ggr g?ﬁ‘ﬁ X ) so
referred t optiealsuifage efihawpbtiiabmiodendimejdsand ace, is a concave surface

formed atop the | d ction_12 0 no Lic S ce.22.. Th
optical surface %%%?Bﬁﬁ?é*‘??gﬁas%@g& aﬁhﬁﬂse%@gt'?'eg’eﬁar@ ﬁﬁqf%ﬁéﬁﬁergslya
posteri or mpddbgethev therewithifarms @%U@(céwﬂyff@ﬁﬁ)rﬁmg“fmb OFitAgInkie |een M, cal
surface 24. |n the illustrated nold assenbly 10, nold sections 12 and 14

addi ti onal IS?'q pR-qaticaldeplassembly ngludingcal " wal | s 26 28 and segnment walls
30, 32 that. nest (but touch or contact one another) when the
nol d sections are fuI ncgldrggﬁe ?ﬁ(?dd}&s will be described in nore detail

bel ow, each of the n@l dopapticeh$od2insert rersovabdy esecaded do hsaidi cores

ophthal m c | ens ol e in Ml | ded fr.o ] ast | in, such
as pol ypropyl end© ’Bgéwﬁwr”lsﬂ%ﬁi% %Vr'n%BIf'f/{PmlaWQ S“f'f%P gq{arrpl e, in
a full injecti Olfoﬁmhglaﬁgumbﬁthesoﬁmblrﬁlbqw mai§ opipbkitd ehelBERES 00d by
those skilled in the art, the injection nolded sectlons 12,14 can then be
used in a cast ®HMf@FPg process wherein a curable lens material, such as a

| i quid pol ynmeri zabl e nonomer m xture, is introduced onto ant eri or nol di ng
surface 16, the nold sections 12,14 are brought into close association with
the |'iquid bei ng. conjihesapparatusfaf iclaimhewhetein saidi doe huember ineludesa hdre

sections 1 RO m_xt rels ured in n_opht hal m.c | ens,
such as coﬁ?é@p ﬁgﬁ(}g%%rgﬁﬁmcn RE i rl"ﬁe QFp&t %'89%9%{)& ﬁgﬁ? SN $AA AN
that the mepticsiaoblinssrt simymisheeeivedan eafdboreur poses of description only,
it being understood that the nold sections may have a variety of overall
geonetries to cast |enses of any desired type and configuration. As wll be
under st ood by those I t Lh the
i njection noldi F’l’g ap?glreaéﬁﬁaﬂtagjrst Pgrcﬁléh@gz \ﬁﬂé'%"?§§sec te?;ﬁns ge%ﬂ a

i nj ecti on esoblinghgavitfhepaoed fram saithboresard ntorminiched coolirgtllidrméy fload i nt o
nold plates M (FIGURE 2) of the injection nolding apparatus and the nold
sections 12,14 are formed by injection nolding a selected resin in a cavity

formed between dpposgtespiparatiis boolira 2saidreiresaid WohlopAiddi tbbansert ingfuriegnce
to FI GURE 2 onl¥qtool assenblies for formng the anterior nold section 12

will be defedlifigsitonenahlinga nwémsutPOh@reﬁNseddnéee\ovmgtsalmnonb@pWIt@du at ed
by those s elrtelfo t he enbodi nent . or enbodi nents di scussed
her ei n aremeéam y a(?tlap]teg%r'tg or formation of the posterior nold section 14
and both are consi dered within the scope of the invention both individually
and coll ecti vel mold.cavity 36 is fornmed between posed

t ool assenbl i es% |ncI gle}p&ag)%tpisgg?la{r’g&wa\a%@ém ¢ ngp- Oeﬂﬁ'ﬁaﬁBHI 'Bﬁ‘f'@&?dﬁéol
assenbly 48, riblfedretdinihgearsal defigsd ldﬂ@uﬂrﬁe@‘nhﬁll%e&b@aﬂ f&e rétafrimgl- thés
illustrated, the optical tool assenbly 38 forms the optical surface 16 of

the nold seehtf@mmeaﬁm%mﬁw Wb?ﬂéald arsisal apskramppticabtaocbassembliesasei cal
f 22 f 16. The tool
surf ace, 22s4FhBEaRbr AL BPIRSOBRSILE 18fs Haourf ace, 16, The tool

segnent wall 30 of the nold section 12. The optical tool assenbly 38
includes a cavity ring 42 and an optical tool insert 44 nounted to the
cavity ring. More specifically, the insert 44 nounts within a body 46 which
is itself mounted within the cavity ring 42. The cavity ring 42 nates with
t he non-optical tool assenbly 40 al ong ? parting line 48 to formthe cl osed
nold cavity 36. The cavity ring 42 and {fle body 46 together define a

nol ding surface 50 that forns an outer surface of the cylindrical wall 26
and the segnment wall 30. The optical tool insert 44 and the body 46 are
removably secured together by a suitable fastener, such as threaded cap
screm152 L|kemnse the caV|ty rlng 42 |s secured to t he adjacent nDId
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powers. A clocking dowel 60 is used to rotatably align the body 46 and the
insert 44. A nolding dowel 62 is used to nold an indicating mark on the

nol d sectworodsd783sn pur poses of showing its alignnment reCattise@sweiobhe

mol ding insert 44 and to secure the body 46 to the cavity ring 42. A runner
or sprue 64 is disposed between the tool assenblies 38,40 and fluidly
connected to the nold cavity 36 for allowing nolten resin to be injected
into the cavity 36 when injeéction molding the nold section 12. In the

il lustrated enb8di nedhe apparaiusdclagm twheein saibnemeptiealitoglirgsasseminlya
portion thﬂfrﬁﬁériﬁﬂg&eg'orm the cylindrical wall 26 and thereby does not
interfere w nol'ding of the optical surface 16. The runner is fornmed by a
first channel 66 dtfppeedmembdreannaulatly rdceiyved? abodt @ ceurd flaniet! afd

fornmed in tool sterrbl 40, whi S alni#%n d with. the first channel.
Vi

h | ) > As
known and RYSRREOWES S?Wd%ﬂi"’?ﬁ'iopi PG rgmovingrmeldedephthaimic lggsenbl y

38 can addpidi@adhi ¥aiH%#9§ti@al‘f@6l%sérﬁCket 70 having a cooling cavity 72
adj acent the cavity ring 42 for cooling purposes. The cavity ring 42,
insert 44 and body 46 can be forned, for exanple, of brass, stainless

steel, nickel ok so ophi o) 2re@f T | ding surfaces 50,56 _can
be forned accorZi ngnt?ggng?é]%ggdsggﬁél}il |§"f£'ﬁ%%ﬁ‘ g%"f%%e @Wﬁ?rewcfwetsh@ art,
such as f otaperadguefatatiat raatdsi with ercoel*&?bhdtﬁigsl@ aretPsursdt off $uld stipper

opti cal nol di surface 56 canadditionally be polished to achi eve precision
surface quilSM9€so that no, or only insignificant, surface inperfections
are transferred to the nold section 12. Wth additional reference to

FIGURES 3 and 4 , the non-optical tool assenbly 40 includes a core member
80, a non-optic8l todheiapparatusof clapm 8wvharginsaid optigal tootmssemb8in¢IBHEERE 2

- which . i . f | l.ar | i ved
about ¢ ne- 008 RaRR! RESH BKBLS oBIGT bibiadsuERnerB 10eS fao iiner
84 i ncl udeseturedriorameavith aingedt Hid optital toobasse@bly, Raf thgty Hig Saviily aThe
non- opti cal includes a first_nol ding surface 86 that Tforns

ol insert 8
the surf acE“’i‘%”SﬁH%%P% @qt RMmahan edier surface af 8 gegmephwalland apguirrsuifage 12
and a seco il f i i nner surface of the
cylindri capﬂe\aréylllﬁ%%&éwlgqﬁ%ﬁgpfﬂéﬂmgggggﬁ?&?he segnent wall 30. The
non-optical tool insert 82 is renovably secured to the core nenber 80.
Optionally, Orgng 1 i i S nyl arly. aboyt the- insert 82 to seal
bet ween the insg'rt 8§ﬁ3n%q%ﬁ€@§oq?gclﬂ&r§ﬁe§ém %?Jé&aﬂq}éé'ﬂp ,ef'é'ﬁﬁ LS
best in FI fliBly &nrideted fosszid nfbld cavityfdeallewingabsino bl injeclY ihRvddig midig eads
92 thereon. 'pre haf t. gorti on 90 is req%ei ved in a bore 114 defined in a
di st al endC%‘f'thée'&H?J% Yrrhmelding the,aphthelniclensisndd. t hr eadedl y engage
internal threads 94 (FIGURE 4) defined in the bore 114. A shoul der 96,

defined on the insert 82 between the shaft portion 90 and a head portion
98, abuts a disf@l slheappanaios ofclaine 1vdraremsaidnos®piibalioolirsartinelutes s

t hreadedl y r.. e er 80 can be

conventi ongﬁgggggbﬁ(ﬂg@at%%gqﬁﬁi @E‘ﬂ?%‘? 'H&E&%%g@ﬁgﬁfgm P"fqncﬁﬂda?rl‘y t he
adj acent nivingr sleaee bbthd dyindricalodalbn nol di ng apparatus. O course, as

woul d be apparent to one skilled in the art, the exact design or
configuration to accomodate the nol ding assenblies 38,40 and their
conponent's (i nchudin b i MY j

ol ding appar at (s, ThaCReRg il BF Ok erdn call AR el s haptdc brf
engagi ng a mﬁlaabldpmmd(ﬁas ohe of dgosiBiantensamoichbran aategioniens raoka 104
i mredi ately forward of the area 102, both extending circunferentially about
the insert 82. The tool engaging area 102, which can be tool flats, enables

a mating tool (M2t sThergpparatae efsedim 1 Whsteh lsatDcOle RABEIMS foitted R$er t
82 fromthe Cﬁ]‘e menber 80. The ribbed retaining area 104 is used to retain

t he nol dedP@YIYhGORRRN FRshsaid nanoepticabtaol insert isformeraief epnRerariskelher tin
38,40. Mor r ¥ ot nol di ng assenblies 38,40 are separat ed,
t he engageﬁgﬁﬁ’Egg&g@ﬁhrﬁ%mﬂo é%ﬁg section 12 and the ribbed area 104

provi des sufficient resistance to maintain the nolding section 12 on the
insert 82. To renove the nol ded nol ding section 12 fromthe insert 82 after
the nol di ng assenblies 38,40 are separated, the stripper nenber 84 is
advanced in the direction of the nold section 12 (i.e., to the right in
FIGURE 2) and forcibly separates the nnh? section 12 fromthe insert 82.
The resi stance provided by the engagene of the nolding section 12 to the
ri bbed area 104 is insufficient to resist the renoval force of the stripper
menber 84. As illustrated, the core nmenber 80 can include grooves 106
defined therein along at |east a portion of a |ongitudinal extent thereof
for venting of the nold cavity. The core nenber 80 can al so include a
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surface 22 opposite the optical surface 16, does not require an optical
quality finish as it does not contact the polynerizable lens mxture in the
| ens castwogQogvwssmss. Thus, the surface 86 does not reqecrastévs/osmse degree
of polishing as the optical nolding surface 56 which is used to formthe
optical surface 16 of nold section 12. However, sone polishing or grinding
may still be required. Due to the insert 82 and the core nenber 80 being
separate conponents, they can nore easily be forned of different materials.
For exanpl e, t hd3cor Fheeappmrads obolaimbts wheneid edid @rgri-bplical dopbimse(tBs Cu) ,

Formed of SRt cabeenoRd hEfin B S H eorbbfatiakMeSolan socu i rom an

envi ronnent al / bi ohazards standpoi nt, such as cooper, nickel or tin alloys.
The nol di ng surfaces 86, 88 can be formed accor di ng to generally known
met hods, such ad4i at A8 iBigctiPRdNQIFing apRaratission fergaingecmold sectiomwhich is

separation I ce 86 thereon, and
the core msae sécfl@e&tl?j\.ﬁfe@ﬁgﬁforwmggc@?ﬂ;crﬁlalgﬁré%ngy%é%%grei n, enabl es the
insert to be reawaydy sind mewhtadddaﬂa%oalaied)ﬁtstmmld plateert rel atively

qui ckly and with _sianific ess ht. occur_when %8 ngi ng a
conventional unfl'&P Cﬂ'&ﬂodﬂf'?%éﬁmﬂ%@ Qé%l{é”ﬁ%‘i’@)s%@gaﬁ%”@w%ew ?‘E‘gvi ty
112 is Iocmsedt havity aonBlarR $urfddeewiri e dﬁii&ﬁﬁquaﬂ@ﬂh@ﬂt is separate from

t he conponent (insert 82) havi n? the non-optical nolding surface 86, the
insert can be cALMRMQB elrm@un@%g@swa&eaesamnddp@ldddatwmwg thar f ace
w t hout sh ff | ines or draining the cavity 112 and/ or

t he cooli nggéséés??tee%f(;?ttmﬁldcﬂg é(r:é?lldon nol di ng apparatus. Moreover, renoval of
the insert and a¢pnaamicahtoobinsertsebmivablytracumedts saisl cone member, sardrrcbrt—han

ot i ng supPlied 1001 BsciR b8y REGY frss 2 iPa Pl sRral veios pawsiaasi g tBe fafied o

the core mesgin Shositel thwphiesl stifsed requent changes with | ess injection
nol di ng apparatus downtine. For exanple, a series of inserts, including

insert 82, could be provided wherein the inserts have varyr ng non- opti cal
nol di ng surface Whe SR8 I such
as occurs when 3g'sir E?%Jgo m)'l%gII ggpﬁartag%%{}?olﬁrgﬁ gggda ?)évrrl{ynrglh enses
of varyi ngspidv\eptigal anssot aad peaidinan-opticay doclainsbr trrgdtheirdotrhm naold pdavital
tooling as 'i hom@fa%@l ng significant downtine of the injection
nol di ng ap% ?%ﬁ eam8 ¥ I&S]ndl ng change in the non-optical tooling
assenbly 40 may be desr rable to optimze the wall thickness of the nolding
section 12 and/or to_ensure that the wall thickness is relatively uniform
The exenpl ary edBodi fBAtiNRgtiopc@eldiag canpasatusi oh claime é nwberain igid croreor e
enbodi nment [ to ot her s
upon readi ﬁ"rgengﬁn)é/ 'HH lé?ssta;%g""hg%t%&"et %géewurfrﬁg{%éeg oﬁrb}ﬂé'uaiscoroﬁ)gﬁéon is

i ntended that the exenplary enbodrnent be construed as including aII such

rmdificationsan aIt at.ions insofar as they co within the.sco of the
appended cl ai m; ﬁéee'alﬂcsgpewp $ A2 R/Ela"l‘ I? é & qa5e

injection ménqbérqsmr;qumrwp@eﬁ foregrthanzled he® idink fer ihd s?end %L&ﬁica‘l el

assenbly having an optical nolding surface for formng an optical surface
of the ophmﬁﬂdﬁ@n?éﬁé‘roﬁﬁﬁﬁ nicked D alba coptbinationtthereafssenbl y i n opposed
relation to said optical tool assenbly and together therewith forns a nold
cavity for formng the ophthalmc |ens nold, said non-optical tool assenbly
i ncludi ng: a cof8. rre'rl?berinj%:tidnammdﬂin@mppmatusooi clamend wheriayad seeer ed
to said core nber

| a fi | di
surface fofl ‘?ﬁ'ﬂf}“ﬁe%r@é’@ E’itﬁg’hgtﬁﬁgl?a‘? 'ggltﬂéﬁ‘fg"’lfﬂ@gf i ﬁ“gu o

opti cal SUbEﬁéai todl in¥bR emrrgbasreorwtﬁb@ arséumf&rh ssa’fléi‘co%ﬁﬁﬁ R §fom
i ncludes a bore having internal threads which are tThreadedly engagecf

t hreads once@MuNieAtopWidnsaidasolingdeid. which is received in said bore. 3.

The apparatus of claim2 wherein said core nenber includes a cooling cavity

spaced fromsaid bore and into which a cooling fluid may flow. 4. The

]alopar a]E us of g: 49m ZAWmarq'ntmatmiodiassmrlb blytfbrgwde inaml injectien tndld(ijlnbla@parém@l I
ats for enabl.ing a mati tool ,to use ermvr sajd non-optica

t ool i nser?p?ﬁ)%{ﬂ %EPBH%F%&@?SWIV? ofﬂbagﬁb{j\aéﬂ‘ R8AOm 2OMRERBTh sai d

non-optical tool insert includes a ribbed retaining area defi ned

circunferentially thereabout for retaini gg the ophthalmc | ens nold thereon

when sai d optical and non-optical tool Rsenblies are separated after

nol ding of the ophthalmc Iens nold.6. The apparatus of claim1l wherein

said non-optical tooling assenbly further includes: a stripper nenber

annul arly received about said core nenber and noveabl e toward said optical

tool assenbl y for r emovi ng a erI ded opht haI m c Iens erI d from sar d

o, . o —— e o




9. The apparatus of claim8 wherein said cavity ring defines a runner
fluidly connected to said nold cavity for allowng resin to be injected

i nt o sai dwoabab/woassiity when injection nol ding the opht halPorwsk@is4roes d. 10.
The apparatus of claim 1 wherein said non-optical tool insert includes a
second nol ding surface that fornms an inner surface of the segnent wall and
an inner surface of the cylindrical wall. 11. The apparatus of claim1l
wherein said nold cavity is shaped to formthe ophthalmc lens nold as one
of a posterior keaose membermeontedite an@ssbeiatedmiott plé%oﬁﬂielnﬁmanmalﬁmgf

on- opt | caRPPAAILS ABGTAVING 3 BoIng oY Sy CORTERLEN 1o aflepshon poyRciaGh o

conbi nat i oRyidRIeeOf théInjettién ﬁmhggﬁgapjtuy @hdn 13 wherein said non-optical
tool insert is formed of cop ni c or tin alloys, or a conbination
thereof. 14. An a.nqrb@pil@itqﬁhlrmaﬁbreamyabats@pur@d t@ saidi ange merober, saictnam

cavity 1i noPacinoR HesfE Ry o ChaRE, SRiadl it fuli o, SREe Srdfle ©

i nsert rerrnphmaymlmmmtobsbcttmnscmprbscte\antqptroahgurfa@a thevedf.cal tool insert
having a nolding surface with an optical quality finish; a core nenber
nounted to an associ ated second nold plate opposite the associated first

mol d plate; andog noﬂ'h@mdrﬁé‘ﬂ)uda@ﬁiolbéb%?ﬁ&lyb?@iﬁi‘fﬁ‘%)év %ﬁﬁftﬁéicér%frﬁéhﬂnrcere
menber, said nonoptical tool 1nsert having a first nol surface tor
form ng a farnestef bervliive aepreransd thernappptical doelhsseris fmlmeslmffaadlé‘erarﬁ The
i njection m)étghgnlg apparatus of claim 14 wherein said cavity ring, said
optical insert and said non-optical tool insert together forma nold cavity
shaped to nold the nold section. 16. The injection noldi ng apparatus of

cl ai m 14 wherein, sai e er .includes cooling cavity spaced from
sai d non-opti ca&1t oo%‘ Mn?efm'ﬁ%% %'&%Fﬂﬁ?@ﬁﬁ gpﬁ@”&tﬂﬂéﬁﬁtﬁi@p%f) ficlaim
14 wherein said ?qm) sfer
and sai d non-op f(gg@n ool ﬁfencg@rn ?ﬂ Pbg"tdngabg&g?gg&mbnﬁgBEPEQ%BP%S%@?
conbi nat i ohawngr%boz)thea mald eurfiaice doi tomming an mptlapbwréaqesofoan ehtarm mbld

wherein sa g quid
may 1 ow - setaL AndELRER:eEo 48 8B, APaSRiad i I sfigliitica

di sconnect asgerablydsam!oéptmgl tcwka*ssfemblyrambmiu mdnacbptmal Yad las§@inﬁlyct@?bthw

fluid. 19. _A non- grgr)\ kjc {ool ssenbé@for use an |n ection noldin

appar at us Eﬂf%@gla 2 e ycéfa' RR-opueR! fpeld "ﬁ? Iyhingl ng?aP(hﬁecmﬁB”!Q?r

section, CARBE ridMEpficdl A iMEHRJTRBI @ébdr@d?d‘s 8%%% ﬁ?e%%éﬂ# r%}\fmg%aof

the injection nol ding apparatus and haV| ng a coo cavity flui

connect ed fitst amoldingssurtace fs Soming edsurfagedof $aid eusrfcemofenoidj mnupn ropmlsueng

appar at us; cal tool insert renovably secured to said core

menber, sal %‘%odﬁ'ggflg‘é@%% ‘ool insert having a first nolding surface for

forming a surfamjaeu:tfontﬂneldlr@sdaldlamermmhdldswmionrinQlanbmoldacanty@ptI cal
surface thereof i cal, tool assenb I aim 19 wherein the
core nmenber is f%Pﬂ’é'chﬁa'cggﬁﬁ%t antedgppald ﬁﬁﬁt'qrhﬁg Hﬂ‘? lg gavitsol i nsert

is formed of a ﬁﬂ\d‘téh’—ihg%hld@iﬁl%hbﬁh‘rol@séctlo‘h Wik 20sbdtefiorf 196[8 Suktidn; QRgt hal mc
| ens, conprising the Steps of: providing an injection nolding apparatus
havi ng an opti céasttm@ldl%mﬁplnthamwerg hetween se@lanmlqt reeld sectiorf and said i ng
an opti cal terior nold section and a non-optical tool
assenbl y i R %%E)@ggn ?gt['cﬁgn to said optical tool assenbly, said optical

t ool assenbly and sal d non- opt| cal tool assenbly together form ng a nold
cavity, said no optlcal | d .asse ncl udi ng a core nenber and a
non-optical tooP2i ns&ORhihainiplaps eeﬁ%@@wg od ¥ elai@er and having a
first nolding surface for formng a surface of said anterior nold section
opposite said optical surface; injection nolding said anterior nold section
in said nold cavity; renoving said nolded anterior nold section fromsaid
nol d cavity; matching said anterior nold section with a posterior nold
section; and cast nolding an ophthalmc |ens between said anterior nold
section and said posterior nold section. 22. An ophthalmc |lens forned by
the method of claim2 1.
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