Tr - Functi onal UV- Absor bi ng Conpounds and Use Thereof [0001] This invention
is related to a class of conmpounds useful for naking ophthalmc | enses

(1 ncl udi ryocorw@Esdoll enses and i ntraocul ar | enses) capablPeTafS2006834Ng
ultra-violet ("UV') radiation and thereby protecting corneal to some extent
from damages caused by UV radiation. This invention also provides

UV- absor bi ng opht haltinfanetianabtVakbsorking Gemppwadsamdi Ysg Th¢reafsor bi ng

ophthal m ¢ | enses. BACKGROUND [ 0002] In general, contact |enses are
produced il#P0kRERis pyerdios ds rekataddela glastof spmpunds wrebd & snakingiophthpimiolensss

t her no- or; : - ] ; - Leal o | [ « -form ng
conposi ti E‘HW‘%‘@?%?&SE‘@%% I%ﬁﬁgﬁ%ﬁgb%@)&ﬁ%@%@?dﬁéﬁ%gﬂ%&\gé%ﬁepyﬂfn nol ds.
UV phot o- iradihtiom dndtbérgbyeprotzetingaompalde esse ¢xteng fomrdainhgespaestdby B¥ because its

processing cycle i.s.shaorter than t t her np- i ced pol rization process.
In certai gadéf%'ﬁ?'iepé{f I%F‘fﬁ',onia[soipéovbdg% ﬂ&éachs%r 18 OPﬁtg%P‘b%ﬁegﬁeéx'%“gﬁg%rfgrer s into

t he opht halaRing Uveatsorbidpeopapiiakhsess t 0 copol yneri ze a pol yneri zable W
absorber with the other lens-form ng vinylic nononers and/ or macromer so
that the UV absorber is coval ent| gaaiiGrainespt o t he copol yner.

Copol yneri zabl e benzotri azol e, benzophenone and triazi ne UV absorbers,

whi ch™ i nclQ092] Brecearslysaatactlgnsey arg peodpeaddn B@ssqyusp-cabrdnagtineldingipricess: t o t hei r
UV- absor bi i el r - Rfevl ver,
there ar o aahENoRel Ryl UL I G IR R R R Gt b Bt o

pol yner i zadhpositidn afedolingerinyliginrambmers laed/erefinydic arecsomets inmpddspdraphaer of t he
UV- absorber, in | enses tma%) not .be c%gt ai % g rcw%rif a U\é abscrpseS oRnesent in
a | ens fot"]"ilf’ﬁea p8§fﬂ§’8§% PP BPEEA $RHICEPTITECQRTERY 'SP U &4t Pon°aVai | abl e
to initiatiaheherintBiduced padymeixatishiyo®yL n ke applieatiehd, iitds agsayblofo coval ent

i ncorporation of the UV absorber in}o resul.tant | enses. Unreacted UV

absor ber s insemera 'y ahsoeheryyatorthsephthalpic dans+ Hae prpFRAgR 1Sty C‘ER?@"’EFF ZfiBr e
extractio olgﬁel%ﬁféqw ab3efRPHith the PMreARAQIIPRIng VB 1iE BRHbhers Bnd/Bi&hiRSGhdrve or
uneven phot 6-polymerization of the |ens formng conposition. [0003]

Ther ef or e so fhat the UNVabewbetds¢avalently atieched fethg copslymey- Gbpadymenizgbléonpound t hat
has a relatively high effici i ation. 1, Dj ..afdverse

ef f ect On%f%gt?@%lfl%ﬁg?lgp peéll0 ;ﬁ\/én%;a ﬁﬁ%lzﬁllteo%oogo %Elsé% lgir?rqu% ng(%%ggblf iﬁ ns. SUMVARY
[ 0004] Des andatieded@oi covalestlyt linked torthdir OWaabsarbing owiediss, asekinoivniand have

production of UV- hl ocki or UV-absorbing) ophthal m. enses. .The
conpounds PENSERIHHELS c#‘g’ée Ffvtheﬁ?@é%?eﬁfrﬁw%ﬂ?’@? es %fsci%aﬁ?flr?w Y% 8n

i ni tiator kARiEolyRirz861E LW -SsofbBd Fir@Cthé YefloRAGKEST ihd@dridrfiobdf el 0v-BbsogberDi et y,
and an ol efinically g’gr ethyl enical | y) unsaturated group directly or

i ndi r ect | yn lnsweelmdy net betertain/Fapbesr Y Nopbprsbaspyesen dn & kpafrsingrconpeidfoi ng

pol yneri zaf | i -t ]E (=t o atichl beal |y
Cnsat ar at St Easbuls by ERElr O R0 B AGPRFih@lcpol fedrar Mot hBT AR 2,
necessar i llowdr teeffickney of ddvalefitanquepoyatien iof the iLdhabsbrberinto-resltamtrensesat eri al s

upon curing. Al scribed herein are pol.yner n | m

pr oduced ?‘E‘B‘?‘?Ft?%gw?a?’?qr\g’ﬂﬁg‘fqe §Imu5totf?‘dgﬂﬁvcfg¥r éns%'?? geaqlﬁglrr‘eg(?r?% 5§e’\11f/e%?ﬁ(§§s

met hods f QfocBRK. BEohd/-2alsabdokbig map Ristialnrheffec ivese sinbyen paotgobynterizatfounct i onal
UV- absor bi ng compound of the invention. The advantages of the invention
will be sé’f%ﬁ&ﬂﬁﬂ’f!’“ﬁ‘g{fﬁmoﬂﬂoﬁ'he description which follows, and in part

w Il be obvious fromthe description r may_ be | earned by trhgéhtice of the

o
aspects dde093] Beatefbrs) thwoulrrhe dasitehlsdie have agewfY BRarhiRg CARRRED 3 galized
and attai . ] . : i i riv eHét8r | y poi nt ed
out in thga%b\%&@??ﬁ?lgll{%tgmﬂct@p?%ﬁ% dgﬁﬂm?ﬂe%gfﬂg?ﬂgo[% h$t he foregoi ng
gener al deslymeptation ofilens foheing obhpasitiogs.det ai | ed description are exenpl ary
and explanatory only and are not restrictive. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0005] The acconpanyi ng dr aWWMysARWhi ch are incorporated in and
constitute a part of this specification, illustrate several aspects

descri bed [bogdpw. [edéHbel hérginraee thi-fohaional tchmpatndsisetin ésthe progioetionpf &fVer r ed

tri-f ti | ds .of t ir tiop. [0007]Fi - I
L et g0l SOTOU o HhRLVERLL O LOUOIIE AU RpoRalrstRY Sremplary




functional conpounds of the invention. DETAI LED DESCRI PTI ON [ 0008] Bef ore
the present tri-functional conpounds, conpositions, and nethods are

di scl osedwendiodgs@ini bed, it is to be understood that thecadseavsesdescri bed
bel ow are not limted to speci fic conpounds, synthetic methods, or uses as
such may, of course, vary. is also to be understood that the t erm nol ogy
used her eibsprpige mgjety, h@obﬁlﬁﬁ%ﬁé@“ BrtiggrJediety Hisestly ar tndisedtlybopdedde ths Whl y and i s

not inte n the clains
Phat fol 1o erafo il il qff RAlichichihy nRSki-lg e Bl Brdfifol D01 be
def i ned tindifeatyebanded fodhd UWabg)rhiegmoiegsand cappab&mfm]iddrgommmlymelzammnh hat, as

Yan and i BT b B PP PRRBL S aed Pheo T PYYEH 1 o ot o s

ot her Wi SEbmb'E&M&Ets,ftﬁé caipd £do rroe{l]@e?ﬁmg 1ﬁtﬁfer@w[’fﬁ)ﬂﬁll‘ﬁrymehlzlﬁidddﬁ?&nﬁﬂ xtur eisI of
two or nore such nopnoners, the | 000111 "Optional " or "optionally"
means t hadPMipemaiGHYs BRABFUFige- dfgksefi?ss%laflégwmarspolmréa%?po{w@@neéwseﬁ cannot

occur, arﬂ#oéub@erfr&nhﬁ]edﬁwcheﬁal %hqsd%ﬁasbut@énbwﬁéranq%ewg@ﬁl@thwgefofekﬁ@m
ci rcurrst ance occurs and i nstances where it does not. For exanp % e

phrase " dpYiabsesting ¢nhkaimic penaesPytupiag atr @nplilcmlale‘rwc?éﬁprbmg é@mmmd béthp resent.
[00012] U']h\?eﬁﬁ%rfj e qggdn?aggse(;%ﬁesﬁ%nﬁul wil ﬁéqs’él .f@ﬂt dnﬁ‘fl‘lee&"sér (w‘ﬁ%ﬁs used

herei n have as co nnon y un ers one o I nary
skill in fbllm;vsaartd ih parewvillt be dsancms ifmomehd dasmmleh OmgRy békaawplbwmdtutemmwghout

t he di scl osur follo terns S, ot h i hdi,.cat.ed,. shall be
under st od8PEH dﬁ?ﬂ)‘g I?Fgo“f o'wf &%\V?{@aﬁﬁ‘?ﬁpﬂﬁgielﬁﬂdﬁ dta(QF AFAIBEdRY  gr oup”

as used hgdRl 6f thSelemoMMmidbBinatigtipadiculafy ﬁblﬁié@&ﬁhﬁdmeQdeﬂB&f@ﬂﬁﬁeﬂls
sat urat ed hydrocarbon having 1 to 24 carbon atons. A "lower al kyl"™ group is

an al kyl tgboupsicestned dianboth tfferfewg@négftnsraéd@@craawsaﬁd the SoHowinpdrtailef The term
raryl grodépcntpﬁ@l %}%&E’ebnﬂ%{&hﬁh éxﬁlaﬂﬂ%w%[}bﬁaag%?gsﬁﬁwt' ¢ group including,

but not |1 m zene | éene, etc. The term"aromatic" al so

i ncludes " heter oary| grmFDﬁ’@tﬁhw&éthﬁfme%@me@romt'c group that has

at | east one heter oatom I ncor por at within the ring of the aromatic group.

Exanpl es JﬁéDSEet T3 o%pal],)ﬂlgé &lr(rg\sflngp Whidare A9 rg&ﬂgﬁ%ﬁrﬁﬁdtcgn éﬁﬂé% b H%‘E&‘hs oxygen,

sul fur, hosp RIS group can stitute tituted.
The aryl thisepeeificationdBlustedds teiveral apecysi deberibadbadow.nor e groups i ncl udi ng, but
not limted to, alkyl, alkynyl, alkenyl, aryl, halide, nitro, am no, ester,
ket one, gbolrly degigilry U slooys, theardomxeslof sonsecprelferret triafulaional doBPOUrs offithe t er m
"al koxy group"” as used herein has the fornmula -OR, where Ris an alkyl
group as BEPHed her ei n [00016] The term aryl oxy group" as used herein
has the formula -OR IS an ary p deflnd herein. [00017]
The t er m 0473 kﬁlglﬁ?%BSh%e’iﬁg’@H’%’é?‘éﬁoﬂ S‘H‘S ei ﬁ’ép‘i" Prieg Bre eﬂeﬁm' where R and

R are a A MRdabfnhanytnt@houp, respectively, as defined herein. An
exanpl e gr%ﬁéan %alrcnglEy group |sna benzyl group (-CH2Ph).

DETAILED DESCRIPTION
[0008] Before the present tri-functional compounds, compositions, and methods are
disclosed and described, it is to be understood that the aspects described below are not limited
to specific compounds, synthetic methods, or uses as such may, of course, vary. It is also to
be understood that the terminology used herein is for the purpose of describing particular

aspects only and is not intended to be limiting.

[0009] In this specification and in the claims that follow, reference will be made to a

number of terms that shall be defined to have the following meanings:



WO 2010/ 078001PCT/ US2009/ 068347 [ 00018] The term "al |l cyl ene” as used herein
refers to a divalent radical of hydrocarbon [00019] The term "al kyl ene

oxi de growp20e78®ed herein is a group conposed of one @®CTMS2@INEes3eAt units
havi ng the for rruI a -(Ra)0-, where Ra is a linear or branched Cil-Cl2-

2L Ene D | Bl ol kOB AR e e B, 4

hydr ogen, sm?guﬁl fdohd “4,7 nadandrther 1aaﬁdreqduxal réfetengn@AtRs th@ CorteXeRtchrlytdidtatel 9r oup.
[ 00021] Th ntbal kyl ene am ne group" as used herein is a group conposed
¢y

of one or® afor G¥ANRLE, FefErents t Fremeraman] meludesanixiyres-of twhermoRa i s a

| i near org K aRehRds, Gid Bikal kylene, n is fromlto 10, and Rd is hydrogen,
an al kyl group, or an aryl group. [00022] The term "di carbonyl group"” as

used her ejgpoiis a‘cq;t@Ha”elr“o?%mw RefiRWRPHE QuREquetly decltith Egg&% Each

carbonyl group, independen ctan be present 5<etone
ester, andisgimptaace carr Orc?ammmwur,@n@matjthg desapption ORI} inftasces esrhme ﬂsa dvieaton

I
01 oup. 2y ASEHRABLEL S AU SRS poeBR e bRl Loty 00

silicon a Poup can e Subdt
groups, Wirdee nidags thhtkiyé lilgd‘eﬂtE(nS)rCaiﬁoﬁe: présentsane or different. [00024] A
"hydrogel " refers to a polyneric material that can absorb at |east 10

percent biposw| ghtinleds defiedrothwheige, iatl tdchinitallahy sdivnelfiatepds udd M@ maRed theat eri al
can be obtained b ?Sqolﬂ%/msrl zat i onegr copolalrrerl zation of at |east one

hydr ophi | 8¢ H5AY Moy widgrstond By ge Jordinary sidll yytbe a0 Whichithés t i onal

MONOMET S AAGHiOH bélBHes ORE Efp ?ed%}{roﬁglﬂy%ﬂhb eiguealrpftheafonmﬂgkm unlek§0025] A
"silicone hydrog eI refers drogel obtai'ned by copol ynerlzatlon of a

pol yner i zfahﬁﬂélsemp@tﬁd,tahmlhqumdprstogd mghaat: thedalétwingimeaningscone- cont ai ni ng
Vi nyI i c nmononer or at | east one silicone-containi ng nacroner or a
si | i cone-[88HBhi rThederpr ‘@0l groep™ asusGIRE]H ispananpidlént cadicabef alsadhékorei n,

descri bes terial ort t her. re r il y associate
w th vt SrOERale gy PR bt Eh 5 bR i ARELTRE, R0 o

wei ght calipdgredp témadiniag frobenp @ sixredarbaredoract i nical ly, thermally, or

chem cally. Low nol ecul ar weight typically neans average nol ecul ar wei ghts

| ess t hano@®@d] DatHeaerm “amgﬂﬁﬁ} ﬁlswsl@dﬂelh@raayaarb bdstdarombliyygrop I ef erence to
curing or, polynerizing ens- form ng material means that the curing

(e.g., cr‘B‘élE‘i‘F%aIPEH‘OéHEI'FB‘i‘ tOprrer@r ilafé@)ﬂeves eﬁSth%?eﬁ@darBwaﬂc also includes

“heteroaryl group,” which is defined as an aromatic group that has at least one heteroatom
incorporated within the ring of the aromatic group. Examples of heteroatoms include, but are
not limited to, nitrogen, oxygen, sulfur, and phosphorus. The aryl group can be substituted or
unsubstituted. The aryl group can be substituted with one or more groups including, but not
limited to, alkyl, alkynyl, alkenyl, aryl, halide, nitro, amino, ester, ketone, aldehyde, hydroxy,

carboxylic acid, or alkoxy.

[00015] The term “alkoxy group” as used herein has the formula —OR, where R is an alkyl

group as defined herein.

[00016] The term “aryloxy group” as used herein has the formula —OR’, where R’ is an

aryl group as defined herein.

[00017] The term “aralkyl group” as used herein has the formula —-R-R’, where R and R’
are an alkyl group and aryl group, respectively, as defined herein. An example of an aralkyl

group is a benzyl group (-CHzPh).



actinic irradiation, such as, for exanple, UV irradiation, visible |ight
irradiation, ionized radiation (e.g. gamma ray or X-ray irradiation),

m cr owavewOnrnadi7adiion, and the |ike. Actinic curing netireagaSasee/0essitt - known
to a person skilled in the art. [00029] A "vinylic nononer,"” as used herein,
refers to gol ﬁ)w | ecul ar wei ght conpound that has an ethyl enically

unsat ur at QAP ouledsin “ekrens easipidy s inireterg tocdivalentaadisa) ofddrotgiorral 1 y. ~ Low

nmol ecul ar i.ght_typically nmeans average nol ecul ar wei ghts | ess than 700
Dal t ons. [P@%gO]R‘e"t rabﬁ{ﬁ“ls%‘ B BTYP| & UsseR Ise ghaupcoBotidioéPRe O ef ers t o
a vinyl i cmbfeRépeRIunitRdvidgShe RRAMA SRESOf, WhEleRY ifa MRAPHYrHIIRL] ED@L,- can absorb
at | east 10 percent by wei ght water when fully hydrated. Exanp\es of

hydr ophi | #lylseayd pis friRsmbiells i ncl ude without 1initation

hydroxyl -substituted |ower alkyl (CL to C3) (neth)acryl ates,

hydr oxy! -[80028] i t Thederm ‘ewmino grpwy/as usedyhereint e the, for@iulg SNECR°, where R and R°

al kyl (et ,de - C 1) ( et h ryl am de i nyl.pyrrole,
)yl 2yt EyBeeh B0 20 Tt bt BRI, % cott, U B

2-vi nyl - i in-5-qne, 2- and 4-.vinyl pyridi ne i no( | ower

al kyl ) - ?W\ﬁ"ezrlg ?t@%@f%ﬁ&g"r’he ﬁ“gmeﬁf"s“B ?Sn‘%?F‘ﬂ'&Fé%‘“ éﬁ%&@%‘éﬂ’v"é“rﬂﬁ?%‘),

nmono( | owamnorakdpgatamitsiay(gakeforrablk YRY) MRY, Wicté RS & liabdewt BrheR) O, @yer

al kyl) (met h)acryl ates, ally! alcohol, Nvinyl Cl to C3 al kyl am de,

N-vi nyl - Nik%fe’t%'s ma @3Pa¥ndd*e,ls '@?r%&n’épw&igrﬁvﬂ,yb%wlesﬁ%upgl ycol

(met h) acr e ving a weight average nol ecul ar weight of up to 1500, and
the Ii ke.[}s@é}mpﬁ?t ﬁfc\éfb@rwlegao%yawsﬁh?rwe 82 HOPR o RYlaeHErampesel of

N, N- di metdyylcaey sbaii gcr(dadohyl SbuY; RUGRhAMHPREDBE pkkeanidf (fQM}A%?kt i

acryl am dogl yco i'lgmaci d, 3-_a%(g31?d§;/l aéngaeno- 1?§r opaélrol , I\SI- h)fl r oxyeteh@e’

acryl am creter, phydridg, By cagpoxgliyaid grekp.net hy 1] - acr yl ani de,

N- et hyl - 3- net hyl ene- 2- pyrrol i done, 1-ethyl-3- nethyl ene-2-pyrrolidone,
1- et hyl -[80281 hyTheterm? spigon groiipl casaisediherstithig la-giouper mplesnle-c@mpgegd pHdti done,

5- et hyl -.3- et hyl ene-2-pyrrol i done, 5-et .- 3-,met hyl ene- 2- rol i done,
ot opy 125 e PR o, G St et b€ hiShEo TR e P 5 AL BRYR o1 | cone,
1- i sopr opytikeredhe atkyiRydupB €anbefili¢ sadleiofl different.

1-i sopropyl-5-net hyl ene-2-pyrrolidone, 1-n-butyl-3-m ethyl ene-2-

pyrrol i dqoen24]L- teriydigely tefersi@i poliearematerydl kat ¢6lQBsorb at least 10 percent by

2- hydr oxyet hyl net hacryl at e £HENA ,, 2- hydroxyet hyl acrylate (HEA),

hydr oxyprépgit obwated whes it i lydwgrated oy hydrageh matepplsiaa be pisiingd by

tri met hyl QR i{dh & M[Wizﬁfoﬁw!aﬂ@ish&lﬁWhr‘%Elﬁli@%@ﬁ&ﬁ@r' i{?fﬂe%‘?es%%ﬂ%‘g%r opyl

met hacryl at’e hydrochl ori'de, di nmet hyl am noét hyl nethacryl ate (

gl ycer ol inthetabsened oftaddifia@dahnonpmers ayd/ormasyamend ¢rchyeeosgligiipig of alprepplyaiesohol |

vi nyl pyridine, a G -C4-al koxy pol yet hyl ene gl ycol (neth)acrylate having a
wei ght aVed®R§e ndl“siticdnahydvegaihtefars toadydogd 96@inediby copplynfevizatiomiode, N- vi nyl
ol conol . YRl arEPLE KnLRG ot o GLAn R {E Ao o X

2010/ 07 8QeakRsnt/sIUSSOD aBRdmadroQérdt h Ailicnechoaamoty prepolymydri ¢ nmononer, " as
used herein, refers to a vinylic nononmer that is capable of formng a
honopol yrreso26nat “HarpahR T ubsdtrein) deschbs p@iataial odportivh tidtbofwrdt &ill Near |y
any hydrophobic_vinylic nononmer can bhe used. Exanples of preferred

hydr ophodnere (saaiyl 3seociatmiiater than WHR lipds hy| acryl ate, et hyl -acryl ate,

propyl acrzil ate, isopropylacrylate, cyclohexylacrylate, )

2- et hyl hd9023Lr yf amenomert ﬁsﬁpmlﬁ\a@rg}qcalaéwe'é%/mmﬁeleWéb%tfmab%polymerlzed

propyl metpagLy| ?th&mam,wkhem%@.t @pw\md?aeh|apcveigm9@_£my n¥daR¥ hvePigtyrat e, vinyl
val erate, styrene, chioroprene, vinyl chloride,  Vvinylidene chloride,

acryl oni tméleau)ar weightsdese thah G0 Bakane, net hacrylonitrile, vinyl toluene, vinyl
et hyl ether, perfluorohexylethyl-thiocarbonyl -am noet hyl - met hacryl at e,

i sobor nyl[0#f28hacAylssd bereiny Tactinicalkyd inhngferamet toaoring art polyniezizailofiedensi sopr opy!
nmet hacryl.ate, hexafl uorobutyl nethacryl at. conbi nati ons.t.hereof [00032] A
mcr omerioming BrAY e B i e P A0 oFoited AP B LB Bt Doty e
that contains fiinctional groups capabl e of undergoing further

pol yneri zi ng/ crossl i nking reactions. Medium and hi gh nol ecul ar wei ght
typically nmeans average nol ecul ar weights greater than 700 Daltons. In one
aspect, the nmacroner contains ethyleni célly unsat urated groups and can be
pol ymeri zed actinically or thermally. [00033]A "prepolyner” refers to a
starting polyner that can be cured (e.g., crosslinked and/ or pol ynerized)
actinically or thermally to obtain a crosslinked and/or polynerized pol yner
havi ng a nol ecul ar wei ght nmuch hi gher than the starting pol yner.

[ 00034] Descri bed herein are tri-functional conpounds useful in the
production of UV- absorbing ophthal mc | enses. The conpounds generally have

o . o o e o o " -




wherein: Z is a divalent radical which conprises a benzotriazole noiety or
benzophenone noiety and is defined by formula (la), (lIb), (lc) or (1d) /*
R3a \-% wo0.2010/0780d0" _/'\ Rz R3b,\ ., (la) R3 in whi chPR3aA|S2003l¢83RBCc, R2z,
R3z, Raz, and - iz, K independent of another, are hydrogen, hal ogen (d,
Br, or I) Cl- Clg'@él near br anched algc}(l . grqu_g Cl-C12 linear or branched
al koxy gr GEMC HES %‘é?%;‘lascff’r amet VYresdiation visiplsight ipestintiongignized ect i ve
l'abi | e gr eadiation (€. ,gaﬁhta@iﬁor@t lﬁﬁlﬂ%ﬂ)’hlcrﬁ)ﬁlh\(e%a %} {x(rlﬁytkg ﬁlﬁéy?ﬁlctlmgl Ci6

| i near or branched al ky Cl8 linear or branche oxya and ot hers
descri bed PaReIpethodsapg \gelhlamwnda@wﬁgn skitleddn thepnoval ent radi cal conpri sing
a radical initiator noiety selected fromthe group 00 IIll -C P-

consi st i nddR%phot prinylie revriosner.( as used hes¢inrefersad dmt molecular waglaxbdpogdoup, an

azi de gr Oy has an ethylenically unsaturated group and can be polymerized actinically or thermally.

Low molecular weight typically means average molecular weights less than 700 Daltons.

[00030] A “hydrophilic vinylic monomer,” as used herein, refers to a vinylic monomer
that is capable of forming a homopolymer that can absorb at least 10 percent by weight water
when fully hydrated. Examples of hydrophilic vinylic monomers include without limitation
hydroxyl-substituted lower alkyl (C; to C3) (meth)acrylates, hydroxyl-substituted lower alkyl
vinyl ethers, C; to C; alkyl(meth)acrylamide, di-(C,-C5 alkyl)(meth)acrylamide, N-
vinylpyrrole, N-vinyl-2-pyrrolidone, 2-vinyloxazoline, 2-vinyl-4,4'-dialkyloxazolin-5-one, 2-
and 4-vinylpyridine, amino(lower alkyl)- (where the term "amino" also includes quaternary
ammonium), mono(lower alkylamino)(lower alkyl) and di(lower alkylamino)(lower
alkyl)(meth)acrylates, allyl alcohol, N-vinyl C; to Cs alkylamide, N-vinyl-N- C; to C3
alkylamide, C,-C;-alkoxy polyethylene glycol (meth)acrylate having a weight average
molecular weight of up to 1500, and the like. Examples of preferred hydrophilic vinylic
monomers are N,N-dimethylacrylamide (DMA), N,N-dimethylmethacrylamide (DMMA), 2-
acrylamidoglycolic acid, 3-acryloylamino-1-propanol, N-hydroxyethyl acrylamide, N-
[tris(hydroxymethyl)methyl]-acrylamide, N-methyl-3-methylene-2-pyrrolidone, 1-ethyl-3-
methylene-2-pyrrolidone, 1-methyl-5-methylene-2-pyrrolidone, 1-ethyl-5-methylene-2-
pyrrolidone, 5-methyl-3-methylene-2-pyrrolidone, S-ethyl-3-methylene-2-pyrrolidone, 1-n-
propyl-3-methylene-2-pyrrolidone, 1-n-propyl-5-methylene-2-pyrrolidone, 1-isopropyl-3-
methylene-2-pyrrolidone, 1-isopropyl-5-methylene-2-pyrrolidone, 1-n-butyl-3-methylene-2-
pyrrolidone, 1-tert-butyl-3-methylene-2-pyrrolidone, 2-hydroxyethylmethacrylate (HEMA), 2-
hydroxyethyl acrylate (HEA), hydroxypropy! acrylate, hydroxypropyl methacrylate (HPMA),
trimethylammonium 2-hydroxy propylmethacrylate hydrochloride, aminopropyl methacrylate
hydrochioride, dimethylaminoethyl methacrylate (DMAEMA), glycerol methacrylate (GMA),
N-vinyl-2-pyrrolidone (NVP), allyl alcohol, vinylpyridine, a C;-Cs-alkoxy polyethylene
glycol (meth)acrylate having a weight average molecular weight of up to 1500, N-vinyl
formamide, N-vinyl acetamide, N-vinyl isopropylamide, N-vinyl-N-methyl acetamide, allyl

alcohol, N-vinyl caprolactam, and mixtures thereof.



an a- hydr
formula (

branched
al kyl ene
- (CH2CH20
phenyl ene
phenyl ene
I n which
whi ch R
i nteger o
i ndepende
2010/ 0780

oxyketone, or an a-am noketone; Y is a nonoval ent radical

of
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hﬁdrbbh@fnc@ {i8 mhéidrs ifdlud@Ridtn ?l%cﬂyﬂ%egtﬁf]%&aﬁ@ lpr%gfa@ry%&ég are an

f O or 14 is h%gyo gen,
ﬁpprapylec@dﬁewwehexa

%ﬁg&hy%f%%?ér%ﬁ%‘%aé}ﬁate, vinyl acetate, vinyl propionate, vinyl butyrate, vinyl
valerate, styrene, chloroprene, vinyl chloride, vinylidene chloride, acrylonitrile, 1-butene,
butadiene, methacrylonitrile, vinyl toluene, vinyl ethyl ether, perfluorohexylethyl-thio-
carbonyl-aminoethyl-methacrylate, isobornyl methacrylate, trifluoroethyl methacrylate,

hexafluoro-isopropyl methacrylate, hexafluorobutyl methacrylate, combinations thereof,

[00032] A “macromer” refers to a medium to high molecular weight compound or
polymer that contains functional groups capable of undergoing further
polymerizing/crosslinking reactions. Medium and high molecular weight typically means
average molecular weights greater than 700 Daltons. In one aspect, the macromer contains

ethylenically unsaturated groups and can be polymerized actinically or thermally.

[00033] A “prepolymer” refers to a starting polymer that can be cured (e.g., crosslinked
and/or polymerized) actinically or thermally to obtain a crosslinked and/or polymerized

polymer having a molecular weight much higher than the starting polymer.

[00034] Described herein are tri-functional compounds useful in the production of UV-
absorbing ophthalmic lenses. The compounds generally have (1) an ultraviolet absorber
moiety (or component), (2) a polymerization initiator moiety, and (3) an olefinically
unsaturated group capable of undergoing polymerization. Each component is covalently
attached within a single molecule. In one aspect, the tri-functional compound is defined by
formula |

Y—L?—~z—L'—X I
wherein:
Z is a divalent radical which comprises a benzotriazole moiety or benzophenone moiety and

is defined by formula (1a), (1b), (1c) or (ld)

R1Z
l@

and R16
Wﬁ@@?@}hexmﬂme,ahdtwlmeqhmmﬂe car boxy,

)



hal ogen, or a radical of -CX3-R17 in which X3 is -0-, -N as defined above
or -Sand R17 is a Cl-Cl12 al kyl, C1-Cl12 hydroxyal kyl, Cl-Cu am noal kyl

al kyl am rnwal2kwo7e@ei ng up to 24 carbon atons, or dial kylPariuse@blyssshavi ng
up to 24 carbon atons; and LI and L2 independently of each other are a
coval ent bond or a linker. Each copponent is described in detail bel ow
10003511 n a preferred enbodi nent,ythe ultraviol et absorber conprises a
benzotriazole or a benR /eno e. ny Qhenzotriazole and benzophenone W
absorbers are known 6.1 nﬁ§r0|ally avai l abl e, The identity of

t he benzotriazol e or eh;p Qéﬁe\UV\absorber is not cli®ical, but shoul d
be sel ected based on it$ Characteristic UV cut-off to give the desired W
absorbing property. In one agpecgs the benzotriazole UV absorber can be a
hydr oxyphenyl - benzot ri e _and _fhe bcnzophenone UV absorber can be a
hydroxyphenylbenzoph§@dﬁ ly, the UV absorber noiety Z of the
tri-functional conpoundkh th mula (la) in which R3. R3e and Riz are
hydrogen and R3a is R3R{hich is hydrogen, hal ogen, a Cl1-Cl2 |inear or
branched al kyl group, a Cl-Cl2 lrenear or branched al koxy group, or a C6-C24
aryl or substituted &t griQupi_as shown by formula X 1000361The
tri-functional conpﬁunﬂ bd herein contain one or nore

pol ymeri zation initi atpg A4 @ directly or indirectlylfonded to the
uItraV|oIet absorber conponent The initiator can be a thermal initiator

(i.e., | nllrt WwhitteR ™ po T yRIE RS, R0, &4, mdlé'ipmiepfrﬂenﬁt@f bn&alﬁe)r ¢ hyalicien] Haldgkrt or

éﬁo?o. i 1 B O Pric GRATER T braay “Rileeedp. Eufinneior SRprisdgionssoubde, o -

per oxi de ggo)gumylaﬂs@zﬂudﬁdgmgmup,m @afﬁydﬂécﬂwiss’q@g}g @'g., &1-@;z am noket one.
O her typ pe 2 initirators can be also usedjsuc as, for exanple,

t hi oxant h@ﬁé&argw Hé(ﬁﬂq'm sty KeEalligear pobranchedslkmpCes dineprasbeanched

phosphi ne @¥ivdikyP Af Rhddk ldsad se a nonoval ent radical of
formul a XIa aqy Qa k71és\ %ﬁcllggjl(?}mse&&p%?@lt 2\ 41t 11b

Xisa monovalent radlcal comprising a radical initiator moiety selected from the group

00
mi
_ —C-P—
consisting of phosphine oxide (a trivalent radical | ), a peroxide group, an azide group,
an a-hydroxyketone, or an a-aminoketone;
Y is a monovalent radical of formula (2)
Ris
—A5_C>_QZZ
Q I
R14 Rm (2)

in which Z, and Z; independent of each other are a covalent bond, a linear or branched C,—
C2 alkylene divalent radical, a linear or branched C;—C,, alkylene divalent radical having one
or more hydroxyl groups, a radical of (CH2CH,0)—CH>CH>— in which d is an integer of 1

to 10, unsubstituted phenylene divalent radical, C,-C,4 alkyl or C;-C4 alkoxy substituted
R
phenylene divalent radical, C7-C;; aralkylene divalent radical, ~O— or —IL— in which R’ is
R
H or C,-Cs alkyl; As is a covalent bond, -O- or —lil— in which R’ is H or C;-Cg alkyl; q;
and q; independent of each other are an integer of 0 or 1; Ry4 is hydrogen, C;-C4 alkyl or

halogen; R;s and R;¢ independent of each other are hydrogen, C,-C4 alkyl, phenyl, carboxy,



Q a'-QXl wherein ti and t2 independent of each other are 0 or 1
provided that at |least one of ti and t2 is 1, one of Qaand Qb is a

coval ent Wwondiowwsmwmecti ng to a linker or directly to theCOvsaiwsossser

noi ety) and the other is hydrogen, Cl1-Cl12 |inear or branched al kyl group,
or G-Cl2 linear or branchgd al koxy group, QRa. £2b, Ba, @b independently
of one anpther hydr n.are C1-Cl12 |inear, or branched al kyl group, or

1. 5 11 s P Re g%xR 7 Brgigh Xyieo838TEN AN # dsdinest abhgvedrer-ed

per oxi de gHdRIP% a5 -C i alllyRICOLC TRy @bkyafky R Lo DA% Ro@kyll QkyThth Aok | O
where V is a coval lent bgﬁd.or' o§l<_ygey(r?1i gng?RlPs aOCI}-lCZOT{IFT'I‘JPmg,\)%tirgicl)](r‘)l anched
al kyl gr olipto2d cgrbon pigms.cor dinthydamingatipg hayingrip-to R4 carbyn ator@bi(a@H3) CH3; - C( CH3) 3;

- CH( CH3) 3: ) - o | Cl112) 411,

e 01120%%?‘ o 5&%3’%@ ﬁg%é&%gfg%ﬁ %?"%"B’} %’-(51"5%%‘%&%‘%5142 C113) 2( CH2) 5H;

- C( CH3) 2( Bmhceiporent is dSCObIGHEY2I BHRWG6H) or phenyl group. [00039] Exanpl es
of azide groups (-N=N-) are provided in International Patent Application
Publ i cati #9803%. WO poR4cdaRBotimerftahe eliravipleabsetbel comprikdis 2 bedzotijaapiepent anoi ¢

aci d) manuf act ur ed ko Chenmi cal.s cap be ed herein. [00040]1n another
pr ef )er red eé‘ﬁ%?&'ﬁ?%h any @‘Zﬂtﬁ%ﬂ]%?@rﬂe“@l?g?"(?f‘?\b? i AQpQsPeryre &p W'(‘:G’Hid]f‘?“é’es a

monoval enire eainerdlallhvadlabla-The Meatiy k@ tHNRn Rtria2fle 3r BERBMERERNSY Qbsobae for mul a
ha or Il bis%othcar'itilé‘)eﬁ, leut émuld be selected based on its characteristic UV cut-off to give the desired

UV absorbing property. In one aspect, the benzotriazole UV absorber can be a

hydroxyphenyl-benzotriazole and the benzophenone UV absorber can be a

hydroxyphenylbenzophenone. Preferably, the UV absorber moiety Z of the tri-functional

compound has the formula (1a) in which R*, R*® and R'? are hydrogen and R* is R* which is

hydrogen, halogen, a C,-C); linear or branched alkyl group, a C;-C); linear or branched

alkoxy group, or a C¢-Co4 aryl or substituted aryl group, as shown by formula X

*

/
)

/ /N\ -
3.0 X

[00036] The tri-functional compounds described herein contain one or more
polymerization initiator moieties directly or indirectly bonded to the ultraviolet absorber
component. The initiator can be a thermal initiator (i.e., initiates polymerization by exposure
to heat) or photoinitiator (e.g., when exposed to actinic energy). Preferably, when the initiator
is a photoinitiator, the photoinitiator moiety comprises a phosphine oxide, a peroxide group,
an azide group, an a-hydroxyketone, or an a-aminoketone. Other type 1 and type 2 initiators
can be also used such as, for example, thioxanthones and benzildimethylketals.

[00037] Examples of preferred phosphine oxide photoinitiator moieties comprise a

monovalent radical of formula XI
1b

2a QBa 0O OO0 Q
Q7! \ /iy I i ==y QP
<// C}tlll’ ¢ \ \/>
Qi = Q3 BN X1



wherein R is oxygen, nitrogen, a |inear or branched Cl1-Cl12 al kyl ene

di valent radical, a R11 dival ent radical of-0OCH2CH20-, a dival ent radical
of -al k- WwoiziwvdB@®n RH i s hydrogel or a Cl-Cl2 al kyl radiceaiS2emadessik i s
Cl-C12 al kyl ene dival ent radical, or conbinations thereof, RI and R2 are,

i ndependEQ/BéertPeréic}Q Penﬂen@%?gcﬁ b}‘}neaggf LP 6%%&%'15%%%&?%83}96@ ggs 224

aryl or substitute

hydr oxy! grloup: of 'ahd Q *s alcdmieylt mfndm@nn&tnﬁ@t&ilﬁnk@f O diveyt oML VOr @
[ 00041] Preferably, the

primary, ndar.y or t r, rou
nonoval enf™ E’Sr BY" Ktﬂ gty Oth’H %/‘IE Fnﬁ iselineaper braiched alkyligroupr onGrCior b
*-0 0 O Mear or branched alkoxy group, Q*, Q®, Q*, Q** independently of one another hydrogen

are C;-Cy2 linear or branched alkyl group, or C,-Cj;, linear or branched alkoxy group.

[00038]  Examples of preferred peroxide groups as initiator moieties are those of formula
Xl

0O
/]\O/O\H/V\R XII
0
where V is a covalent bond or oxygen and R is a C,-Cy linear or branched alkyl group (e.g.,
for example, —(CH2),H (n = [-18); —CH(CH3)CH3; -C(CH3)3; —CH(CH3)CH,>CHj;
—C(CH;3),CH2C(CH3)3; —C(CH3)2(CHz)sH; —C(CH2CH3)2(CH,)aH; —C(CH3)o(CHy)sH;
—C(CH2CH3)2(CH3)sH; —C(CH;)2(CHa)sH; or —C(CH,CH3)2(CHa)oH) or phenyl group.
[00039] Examples of azide groups (-N=N-) are provided in International Patent

Application Publication No. WO 2004/062371. For example, 4,4'-azobis (4-cyanopentanoic

acid) manufactured by Wako Chemicals can be used herein.

[00040]  In another preferred embodiment, the monovalent photoinitiator moiety comprises

a monovalent radical of an a-hydroxyketone or an a-aminoketone of the formula Ila or IIb

0
* ITa
R2
RIA
0]
R IIb
g R2
R'A
wherein R is oxygen, nitrogen, a linear or branched C;-C,; alkylene divalent radical, a

RII
I
divalent radical of —OCH,CH,O—, a divalent radical of —alk—N— in which R" is

hydrogel or a C,-C); alkyl radical and alk is C,-C,; alkylene divalent radical, or combinations
thereof, R' and R? are, independently, hydrogen, a C;-C )5 linear or brached alkyl group, a Cs-
Cy4 aryl or substituted aryl group, a C7-Cy4 aralkyl group; and A comprises a hydroxyl group,

a C;-C; alkoxy group, a Cs-C24 aryloxy group, or a primary, secondary or tertiary amino

group.



Me OH in which Ph is phenyl and Me is nmethyl. [00042] Functionalized

a- hydroxyket ones suitable for use as UV polynerization initiators are
comer ci awbyosveasioabl e. For exanpl e, 2-hydroxy-I|- [4- (PChyuseaypss3el hoxy)
phenyl]-2- nethyl propan- 1 -one (lrgacuret 2959, Ci ba Specialty Chem cals)
contains a free primary hydroxyl group that can be used to directly or
indirectly bond the photoinitiator to the ultraviolet absorber conponent.

Q her exa rci al I avai | abl e ahydroxyketones include, but are
not |im t@ﬁh‘f‘i F’F%%%E é‘(er‘)“’ alentphotginefiatgr ancigty Mreseatbvﬁom{u@dﬁmmhe
tri-functéranal conpounds descri bed her ein also include one or nore ol efi ni c
groups. The term "ol efinic group” or "ethylenically unsaturated group” is
defined in this applieetionoas any group containing a4 |east one C=C group.
Exenpl ary ol efinic* @ ¥ncl ude without | iy pngacryl ate,

met hacryl ate, acryl any€ Rt-pRcryl am de, allyl i Vi nyl ester, or
styrenyl. The olefinic grrqp@Hare capabl e of bei ng,pe @? |zed w th ot her
nmononers or pol ymers havi ng ol efinic groups upon expos Wi th actinic

radi ati on or heating. [0 44] I'n another preferred dModi nent, when the
initiator and/or olefinic group argjndyrectly bonded to the ultraviol et
absorber, a linker can be w#wsad. QA gty of diffgrent groups can be used
as the linker. The length of ‘tHe | erxddén vary as well. Additionally, the
sel ection of the linker can vary the Myd?Kphilic/ hydrophobic properties of
the tri - fiumeich@®nas p}feapmumlsmt}gl is particularly useful when certain

sol vents are used during the manufacturing of the ophthalmc |ens. Exanples
of linkergodsz] anshcQénatizdd &ﬁﬁfr&ﬂyk&@ﬁ&'sﬁ‘itéb%”ﬁ%as gwtpo"]’yrn%rﬁ%on lhjglatlrbﬁd to, a
silicon group, a carbonyl group, a dicarbonyl group, & Cl I near or
br anched a5 ¢opireqseialyy ayapables bxar examiste2-hydrsar (- - (Madreh&edtMRmhemé] -Dxi de

group, a 24 r.adi , -Ph- or
~CH( Ph) -) m‘g@'&g%agchd 51?3'(!116%&3@@ 29\ Ple g%ﬁé{ﬁ ?Lﬁ‘f"te“tnaé“saanff & “( Up, \--/,
or conbi natlloaylgrdupeha ofin beArsyd mﬁﬂectl)airumeafy one ste phboiHisatorto aHes 0

contenpl at ed, 045 Pr ef er abl and L2 in formula | independently of
each oth raé’f‘l%l‘é gf‘éﬂﬁonﬁ?}n&%ﬂﬁr expmplesf sorpmergiil ayatlgble oy whi ch:

hydroxyketones include, but are not limited to, Irgacure® 369 and 379 and Darocure 1173.

[00043] The tri-functional compounds described herein also include one or more olefinic
groups. The term “olefinic group” or “ethylenically unsaturated group” is defined in this
application as any group containing at least one C=C group. Exemplary olefinic groups
include without limitation acrylate, methacrylate, acrylamide, methacrylamide, allyl, vinyl,
vinylester, or styrenyl. The olefinic groups are capable of being polymerized with other
monomers or polymers having olefinic groups upon exposure with actinic radiation or

heating.

[00044] In another preferred embodiment, when the initiator and/or olefinic group are
indirectly bonded to the ultraviolet absorber, a linker can be used. A variety of different
groups can be used as the linker. The length of the linker can vary as well. Additionally, the
selection of the linker can vary the hydrophilic/hydrophobic properties of the tri-functional
compound. This is particularly useful when certain solvents are used during the
manufacturing of the ophthalmic lens. Examples of linkers (L' and/or L?) useful herein
include, but are not limited to, a silicon group, a carbonyl group, a dicarbonyl group, a C, to

C\; linear or branched alkylene group, a C, to Cy; linear or branched alkylene oxide group, a

10



Re O -Si-

I ndependently of each other are a Cl-C8-al kyl, phenyl or a G-C4 al kyl -

Xa is a coval ent bond, carbonyl (-C), iin which Re and Rf

or

Cl- C4- alwoxytosnTk®ii t ut ed phenyl, a dival ent radi cal of PCTR®0)09/068341hi ch Ra

is H

iIs a Iinear or branched G -Cl2- alkylene and n is OR" Il from1l to 10,
-C-0- and E2 independentl|y
of each th@r za?félaﬁ‘ygﬁ%”é% GDCEYF&em Ffd V&igen{’ #‘(r%{d‘%f) bt Ci (tq_g@)lmearrqu_ in
which e and n are defined abov@—“---/ , -C-0-, or -c-N in which R

or Cl1-C8 F\Jg“)ﬁgd

cycl oal ky

di r adi cal thesetgnoupp istatso4Ontemplated. at ons, an al kyl aryl dlradlcal with up to 40

on atons, an alk ycl oa

bl affy e dfindd, iREL M7 oEE@rH&Hﬁf&né‘lh‘é%hF oy bad o2l

p'to 40 car

carbon atons, an aryl al kyl ene di val ent radical with up to 40 carbon atons,
or a di calbds) Grefergbldyiand)Lt indorimiaiihdeperdety &Gl othérnravéavhlehtbons a Cl

to Cl12 Ilneqéwﬁﬂﬁgh%ggggd algxﬂﬁgﬁ?i%égeent radical or -(Re | 0)w2-(Re3

-0)wa-, wiér

or branchpdviidh C4- all cyl ene and Wi, w2 and w3 i ndependently of one anot her

are a nunber fromO to 20 provided that the sum of (n+mtp)

"1?7" Xb and X, independently of each o?%er are a coval ent bond, -c-,

-N-,

X, is a covalent bond, carbonyl (_E';_), R in which R® and R independently of

each other are a C;-Cg-alkyl, phenyl or a C,-C, alkyl- or C;-C;4- alkoxy-substituted phenyl,

a divalent radical of -(R*0),— in which R* is a linear or branched C;-C,,-alkylene and n is

0
from 1 to 10, —P:—o—, or —(I.‘I,—r!l— in which R”’ is H or C,-C; alkyl;
E, and E; independently of each other are a covalent bond, a divalent radical of —(R*O),~

_ _ o R
. . Il T . .
in which R* and n are defined above, \— , —C—0—, or —C—N— in which R”’ is

H or C;-Cg alkyl, a C; to C; linear or branched alkylene divalent radical, a cycloalkyl
diradical with up to 40 carbon atoms, an alkylcycloalky! diradical with up to 40 carbon
atoms, an alkylaryl diradical with up to 40 carbon atoms, an arylalkylene divalent radical
with up to 40 carbon atoms, or a dicarbonyl group having the formula -C(O)L*C(O)~ in
which L? is a C, to C)3 linear or branched alkylene divalent radical or ~R-0), (R~
0),,~(R® -0), ,—, wherein R*', R, and R* independently of one another are a linear or branched
C,-Cy-alkylene and w1, w2 and w3 independently of one another are a number from 0 to 20

provided that the sum of (n+m+p) is 1 to 60; and

O Rll
. I !

Xy and X, independently of each other are a covalent bond, —C—, -O—, —N—,

o R R" O R" O o]

T o Il o T I
—C—N—, —N—C—, —N—C—NH—, —HN—C—N—, —0—C~NH—, —HN—C—0—,

El) 7 7 [

—8—C—NH—, —0—C—, —C—0—, —S—, and —HN—C—s— in which R”’ is defined

above. Other specific examples of linkers useful herein are described below.

[00046]  Figure 1 also provides specific examples of preferred tri-functional compounds

described herein that have specific linkers present in the compounds.

11
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OR R OR" OOR'OO trtrrrrrrererrrrrrt &GN, -NG, -NGCGNH, -HNGN,
-0-CNH, -HNCGO-, 0000 IIIIIITT S CNH, -0-CG, -CO0-, -S-, and -HNC S
i n whi ch WO 200/dedoitned above. O her specific exanpl es ofPCriusk@vsesssef ul
herein are descri bed bel ow. [00046]Figure 1 al so provides specific exanpl es
of prefer descr,i bed herein that have specific

[ ri-function oun
li nkers pl@ﬂéﬁt il oRgAsPECh t& ction @B&@FG?@B@W@W@% / 068347

[ 00047] I n one aspect, the trl-functlpnal conpound conprises the forrmula V

IT L1-x RB--V LY
S99 @ v

wherein: R? is hydrogen, a C,-C,, linear or branched alkyl group, a halogen, a C¢ to Cy4 aryl
group, a C; to Cyq aralkyl, or a C to C;, linear or branched alkoxy group; L' and L? are,
independently, a linker as described above; X comprises a polymerization initiator as

described above; and Y comprises an olefinic group as described above.

[00048] In one aspect, R? in formula V is hydrogen. In another aspect, X in formula V

comprises a monovalent radical of the formula VI

O
B

R' A
wherein: R' and R? are, independently, hydrogen, a C;-C linear or brached alkyl group, a
C-Cy4 aryl or substituted aryl group, a C;-Cy4 aralkyl group; and A is a hydroxyl group, a C;-
C alkoxy group, a C¢-Cp4 aryloxy group, or an amino group; and B is a silicon group, a
carbonyl group, a dicarbonyl group, a C,-C); linear or branched alkylene group, a C;-Cy»
linear or branched alkylene oxide group, a C,-C) linear or branched alkylene amine group, or
any combination thereof. In a further aspect, -L%-Y in formula V comprises the formula
—(CHz)tUC(O)C(R4)=CH2, wherein t is from 1 to 3, U is O or NH, and R* is hydrogen or
methyl.

[00049]  Another preferred tri-functional compound has the formula VII

[::ITNN
, 0
N VIl

RIO

wherein R'° is hydrogen or methyl, L' and X are those described above. Preferably, L' can be

derived from any protective labile group described herein including, for example, those

12



wherein: R3 is hydrogen, a Cl-Cl12 linear or branched al kyl group, a
hal ogen, a C6 to C24 aryl group, a C7 to C24 aralkyl, or a Cl to Cl2 |inear
or branch&0 2aiokosopigr oup; LI and L2 are, independently, PaTIUS2008065387
descri bed above; X conprises a polynerization initiator as descri bed above;

and Y co e ni r,ou S scrihe bove. [00048] 1 n one aspect,
R3 in fopﬁtﬁYg (f/nalg’blﬁy)g)rﬁk) }g‘f}hc grt??)f%l?m?ig‘%@bglfﬁ?@r?lﬁylf %yﬁaﬁkg}lx,/arcy ri ses a
nmonoval engr sraitylery grofipst hepl%ferrembca}{ha\l%&hé forthuld wherein: Rl and R2 are,

i ndependently, hydrogen, a G -Cl2 linear or brached al kyl group, a C6-C24

aryl or subgtitated aryl groumul C24 a group; gnd |s a hydr oxyl
group, a C ClZ[g%f y guouph_ 6%4 g_ ~Qup era . group;
and B is S o , .a car roup; carbonyl ro p, Cl C12

| i near or branched al kyl ene gﬁoup, a Cl-Cc1B"linear or thed al kyl ene

oxi de group, .a Cl-Cl2 Ilnear or branched al kyl ene am ne grou or any

conbi nat i WREEiRe 8ot I % K- 3Rd (379 fepeadently an '"tEEe-r‘fmf“nl oo% ﬁul%i‘d\wc%fﬁrprl ses the
formul a . NH, and
R4 is hyd&%)ﬁ&gﬁ %%%m%oigﬂ%ﬁﬁ%@%mclﬁ@éﬂgﬂ?} Oé‘p P%m#’cl n?f) EScorrpound
has the fibe lavi |, L1-x wherein Rl is hydrogen or nethyl, LI and X are
t hose descri bed above. Preferably, LI can be derived fromany protective

i or exanpl e, those provided in

al kyl, aral kyl, aryl, alkoxy,
uLan have the formul a

Table 1 below., which can be cont
aryl oxy, or aral kyl oxy groups. A p

OH

[00050] In one aspect, the tri-functional compound comprises the formula VIII

L~y

/

VIII

L'-x
wherein: R? is hydrogen, a C;-C)3 linear or brached alkyl group, a halogen, a Cg to Cy4 aryl
group, a C; to Ca4 aralkyl, or a C; to C), alkoxy group; L' and L? independently of each other
is a linker described above; X comprises a polymerization initiator described above; Y

comprises an olefinic group described above; and PG is a protective labile group.

[00051] In another aspect, the tri-functional compound comprises the formula IXa or b
PG

y—L?
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wherein: o, p, q, r, s, u, and v are, independently, an integer from1l to
5; R11 and R12 are, independently, hydrogen or a C -Cl2 |inear or branched
al kyl group.20/s@fier ably conprises the fornula [OOOSOPCmnmnmmm&pett t he
tri-functional conpound conprlses the formula VITI e\......... ,

R3-/1\1/N ,VIII R3 is hydro a C1-Cl12 |jnear or brached
al kyl gr otfpereiy: ]Fu PB&Hﬂgm a%SCﬂH‘"@@rgéﬂ?hegla@Mlpgm‘éP ef o2 inear orbspneled  or a

Cl to Cl2afblQrdupdbotdds-Cls hrydbikubgithtBASPERSSN L] ¥ndaf? c%ﬁﬁhsepma@ﬁenhélt@ 4 i nker

descri bed above; X conprises a polynerlzatlon initiator described above; Y
conpr i ses liker deseribediabovgs ¥\ ¢omarisss p pRmeEIAgoR initintet dexsribed aboe;of eaprises | abi | e

Pormui a1 a0 g eBl)aGiAs ARG, and P bl e B 0 5 T hear or
branched mhti 954k acfh:ElihaudRR Lo RfoR BISHRD: Al ki o oup, or @ Co- 24

aryl or |tute ependently, a |inker
descri bed above; X corrprl ses a poI erEI’I za}li’Q)n I nit | ator described above; Y

conprises an olefinic group described abQve; ﬁdYPG conprises a protective
group. 10005211 n one aspect, t rleunc conpound conprises the
formula X PG

X—L!

wherein: R® comprises hydrogen, a C,-Cy, linear or branched alkyl group, a C(-Ci; linear or
branched alkoxy group, or a Cs-Ca4 aryl or substituted aryl group; L' and L? comprise,
independently, a linker described above; X comprises a polymerization initiator described
above; Y comprises an olefinic group described above; and PG comprises a protective group

described above.

[00053] Depending upon the structure of the tri-functional compounds, the compounds
can be designed so that the UV absorber component essentially absorbs no energy at a
particular wavelength. As will be discussed in greater detail below, by minimizing the
amount of energy absorbed by the UV absorber component, shorter curing times can be
achieved. This is due in part to the efficient activation of the initiator by the energy source
without any interference (i.e., competition) by the UV absorber component. Additionally,
homogeneous curing can be achieved using the tri-functional compounds, which is another

desirable feature in the manufacturing of ophthalmic lenses.

[00054] In certain aspects, the UV absorber component of the tri-functional compound can
have one or more protecting groups that essentially prevent the absorption of energy by the
UV absorber component. Thus, in this aspect, the protective group can render the UV
absorber component essentially non-UV-absorbing. In general, the protective group is any
group that can be readily cleaved using techniques known in the art. Examples of protecting
groups include, but are not limited to, a silyl group or ester group. In one aspect, when a silyl
group or carbonyl group is bonded to an aromatic oxygen, the silyl group or carbonyl group
can be cleaved by varying the pH. A list of protecting groups and deprotection methods useful

herein is provided in Table 1.
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Et her pHxl and 100 C, RS, N3+,

Al1C13 at

SCN+ a
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roup can be cleaved by varying t
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t hyl
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Phenacyl Ether pH<1 and 100°C; pH>12 and 150 °C; Zn/HCl,
Zn/AcOH, and Cr(Il) at pH 5 1 electron
reductions; AICIl; Lewis acids

Allyl Ether pH<1 and 100°C; pH>12 and 150 °C; AICI;
Lewis acid; SeO, at pH 2-4 oxidations

Cyclohexyl Ether pH<1

t-Butyl Ether

pH 1; Zn/HCI 1 electron reductions; AlCls,
SnCly/BF;, and TsOH at 80°C Lewis acids; heat
>350°C; C+/olefin electrophilic reagents

Benzyl Ether

pH 1; Ho/Raney (Ni), Ho/Pt pH 2-4, Ho/Rh and
H,/Pd catalytic reductions; AICI; at 80 °C

Lewis acids

o-Nitrobenzyl Ether

pH<1 and 100 °C; Ho/Raney (Ni), Ho/Pt pH 2-
4, H,/Rh and H»/Pt catalytic reductions; AlCls
at 80 °C Lewis acids
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Met hoxynet hyl Ether pH 1; Zn/HCl1 1 el ectron reductions; ALCl3, SnCl4/BF3,
and TsOH at 80 C Lewis acids; HBr/In free radical reactions; heat >350 C
C+/ ol ef i rwol2eta7eqhi | i ¢ reagents 2- Met hoxyet hoxymnet hyl EBChars2qbkods34Al C13 at
80 C and TsOH at 80 C Lew s acids; heat >350 C Methylthionmethyl Ether pH<1;
Zn/ HC1 and Zn/ AcOH 1 el ectron reductions; Al1Cl3 Lewi s acids; Hg(ll) soft
acids, HBr/In free radical reactions; heat >350 C Phenacyl Ether pH<l and
100C, pHtdAmnginkd EheZn/ HCI, Zn/ Acofg Hanghdd00d; )RgathFSM&fe%sE.n@n
reductions; ALCl3 Lewis acids Allyl K H<1 and 100C pH>12 and 150 C,
A1C13 Lewis acid; Se02 at pH 2-4 oxi dafeP&ﬁ'? @/BPW&W HEP‘Héfz'ﬂI-HZZRb But yI
Ether pH/1; Zn/HC11 el ectron reductiohg at 80C
Lewi s acids; heat >350C, Ct+/olefin el nctdr%\phl | c r%ﬂg;gﬁ(%:rg %Qz'zzi};%?_{her pH
1, H2/ Raney (N| ), F12/ Pt pH 2-4, Hz/ RIhL%mdacmis/ Pd catal ytic reductions|

Al C13 at a‘i’lcoly"r‘@ﬁqeb acrds—o-Nrtrobenz pHEf' Ahd 100 °C; Hy/Raney (Ni), Hy/Pt pH 2-
4, H,/Rh and H,/Pd catalytic reductions; AICI;

Lewis acids

t-Butyldimethylsilyl Ether pH from 2-4; pH>12 at 150 °C; Hy/Pt pH 2-4
catalytic reductions; Zn/HCI 1 electron
reductions; AICl; at 80 °C and TsOH at 80 °C

Lewis acids; HBr/In- free radical reactions

Aryl Acetate pH 1; pH from 8.5 to 10; CH3S(O)CH,Na" and
NaNH; bases; MeONa, enolate, NH3/RNHj;,
and NaCN pH 12 nucleophiles; LiAlHy4, Li-s-
Bu;BH, i-Bu; AlH hydride reductions; TsOH at
80 °C Lewis acids; H,O, at pH 10-12 and
NaOCl at pH 10 oxidations; and K,COs;/Mel

Aryl Pivaloate pH<1 and 100 °C; pH>12 at 150 °C; LiAlH,4
hydride reductions; heat >350 °C;
Aryl Benzoate pH 1; pH>12; CH38(O)CH2'NaJr and NaNH; 1

bases; NaCN pH 12 nucleophiles; LiAlH4 and
i-BuyAlH hydride reductions; TsOH at 80 °C
Lewis acids; H>O; at pH 10-12 oxidations

Aryl 9-Fluorenecarboxylate pH<I and 100 °C; pH>12; NaNH; bases;
NaCN pH 12 nucleophiles; LiAlH4, Li-s-
Bus;BH, and i-Bu;AlH hydride reductions;
mlClg. and TsOH at 80 °C Lewis acids
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pH<1 and 100 C, Hz/Raney (N ), Hz/Pt pH 2- 4, Hz/Rh and Hz/Pt catal ytic
reductions; Al1Cl3 at 80 C Lewi s acids 9- Ant hryl met hyl Ether pH<l and
100C; RS,wdi2e10/@€8M1nucl eophilic reagents; H2/ Raney (N ) PCHRISBW090b58327 4,
H2/ Rh and H2/ Pd catal ytic reductions; Al Cl3 at 80C Lewi s acids

4- Pi colylEt her pll<l and 100 C, H2/Raney (N), H2/Pt pH 2- 4, H2/1th and
Et her

H2/ Pd catal ytic reductions;

from2-4
el ectron
free rad

and NaNHZ2 bases;

Li A1H4,
H202 at
Pi val oat
>350 C;
12 nucl e

acids; H02 at pH 10-12 oxidations Ary

C pH>12

i - Bu2A1H

Al C13 Lewis acids t-Butyl di methylsilyl

AplMeth3| @irbda@® C;, H2/ Pt pH 2
reductions; AICl13 at 80 C an
cal reactions Aryl Acetate p
MeONa, enol ate, N113
Li - sBu3BH, i-Bu2AlH hydride r
pH 10-12 and NaOCl at pH 10 @
e pH<l and 100 C pH>12 at 15Q,
Aryl Benzoate pH 1; pl1>12; CH3
ophi | es; Li AlH4 and i-Bu2AlH

NaNHz bases;
hydri de reductions;

NaCN pH 12 nucl
Al C13 an

-pH frarh 2ty pHe 17,66 10O N hdHCL

P 5, 85 SE oot Neuall) ¢

IR leophilet sPid.ikdd )@Ophl |
eductlgﬁg %%%ﬁ at 80 Rw@

sargraemetallic reagentk 3oME P-4 mtalytic

s
hrgdixctiols; kiddidcandorBnAllhydride 80 C

rgduﬁ“cﬁ{sugfcq gl\a];_s@?f(% I88t’ EE;L g:

Cheilis;(HBrdh- B radits easSti@s) @@3 at
pH 1; SeO2 at pH 2-4 oxidations; heat >350 °C

Aryl 2,2,2-Trichloroethyl Carbonate

pH<l1 and 100 °C; pH from 10-12; NaNH,
bases; NaCN pH 12 nucleophiles; RLi and
RMgX organometallic reagents; Zn/HCl,
Zn/AcOH, and Cr(II) at pH 5 1 electron
reductions; LiAlH,4 and i-Bu,AIH hydride
reductions; AICl; and TsOH at 80 °C Lewis
acids; heat >350°C; K,COs/Mel

Aryl Vinyl Carbonate

pH<I and 100 °C; pH from 10-12;
CH3S(O)CH; Na* and NaNH; bases; and NaCN
pH 12 nucleophilic reagents; RLi and RMgX
organometallic reagents; Zn/HCI 1 electron
reductions; LiAlH, and i-Bu,AIH hydride
reductions; AICl; and TsOH at 80 °C Lewis
acids; Hg(II) soft acids; heat >350 °C;
K,CO3/Mel

Aryl Benzyl Carbonate

pH<I; pH>12; CH3S(O)CH,Na* and NaNH,
bases; NaCN pH 12 nucleophilic reagents; RLi
and RMgX organometallic reagents; Hy/Raney
(Ni), Ho/Pt pH 2-4, and H,/Pd catalytic
reductions; LiAIH,4 and i-Bu,AIH hydride
reductions; AICl; and TsOH at 80 °C Lewis
acids; heat >350 °C

C Lewi s aci
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Aryl Methyl Carbonate pH from 2-4; pH>12; CH3S(0)CH2- Na+ and NaNH2 bases;
RS, N3+, SCN and NaCN pH 12 nucl eophilic reagents; RLi and RwWX

or ganonetwbl2ow/a7e@gent s; H2/ Pt pH 2-4 catal ytic reducti @ee3/USZowiacB4and
Zn/ AcOH 1 el ectron reductions; Li AlH4 and i-Bu2Al1H hydri de reducti ons;

Al1C13 angTsgH-at—80Ctews—acids—HB{dr—tree—tragical—regetions:; 03 at
pH 1; Sed%rygwﬁ?sﬂﬁﬂlagxi dati ons; heat PHziY @&@)CCHENE basesiRl| or oet hyl

Car bonatle pH<1 and 100 C; pH from 10- bRsandvaddiBic Ragass; ANBICH SUHCIZ2wis
nucl eophji | es; RU and RMgX organonetal/lic reagents; Zn/HCl, Zn/AcOH, and
O (11) at pH5 1 electron reductions; 2#1H4 and i-Bu2AlH hydri de
reductions; AICI3 and TsSOH at 80 C Lewi s aci dS; heat >350C; K2CO37/ el Aryl
Vi nyl Carbonate pH<1l and 100 C, pH from 10-12; CH3S(0) Cl-12-Na+ and NaNH2
bases; anl8003abtN gkrhmés feudensspating the compepaddhien riprotecHag BIOYXisoresaionet al | i ¢

reagent s; i 4deHil eda éé%’%g‘@ thEEIHHek Bﬂﬁhalhic’%l%gigq %@i{;ﬁl?ﬂ%?&dld%ﬁf frde

reductions: ALCl3 a H at 80 C Lew s aci soft acl ds; heat
>350 C, Koeagrkthe devi¢e d@@abe ¢ipphinlan agieeussakution htiiQs piCEBSEOhaHPNa+ and

angent o, Sy ATy e 57 ol of G I e R uoh ) SRR ons:

Li AlH4 and i - H hydr i educti ons; AlCl nd, TsOH at 80 C.Lewi s aci ds;
neat >ao0 romPn Y cRinife STERE e Fror St BRGIRE e ieinin
or ganonetaatdcia®e aridgaed for aAhifitBneimSdhd Cerhyidtsre &Célets/e the drOO@mRJghdiphods f or
deprotecting the conpound when a protecting group is present

[00056] In other aspects, the initiator (and optional linker) can act as the protecting group.

For example, with the tri-functional compounds having the formula V and VII, L'-X is
bonded to the aromatic oxygen of the UV absorber component of the tri-functional

compound, which can render the UV absorber component essentially non-UV-absorbing.

[00057]  The tri-functional compounds described herein can be synthesized using
techniques known in the art. Exemplary reaction sequences for making the tri-functional
compounds described herein are provided in Figures 2-8. Referring to Figure 2, the
compound 20 can be reacted with a linker L' to produce compound 25. For example, the
linker can be any compound that can react with an aromatic hydroxyl group. The compound
having the formula 25 can then be subsequently reacted with initiator X to produce generic
compound 30. Alternatively, a compound having the formula 20 can be reacted with a
compound having the formula L'-X, where the linker is covalently bonded to the initiator
prior to reacting with a compound having the formula 20, and the linker has a functional
group that can react with the aromatic hydroxyl group of the UV absorber component. Figure
3 provides a specific example of a reaction sequence. A compound having the formula 20 is
first reacted with succinic anhydride (i.e., the linker) to produce a compound having the
formula 35. Next, the compound having the formula 35 is reacted with X-OH, where X is a
residue of an initiator. For example, X-OH can be Irgacure® 2959, where the hydroxyl group
pendant to the aromatic ring can react with the free carboxylic acid group of 35 to produce a
compound having the formula 40. Another synthetic approach is depicted in Figure 4, where
compound 20 is reacted first with a silyl compound (e.g., SiMe,Cl,) followed by X-OH (e.g.,

an initiator) to produce compounds having the formula 50. Compounds useful as starting
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i nclude, for exanple, dipping the finished ophthalmc device in a highly
basic solution. In one aspect, the device can be dipped in an agueous
sol uti on weworg7800pH greater than 10, greater than 11, @cTgrse@vmssthan 12
foll owed by drying. In other aspects, deprotection can be acconplished by
exposing the.device to heat. Fgr_.exanple, .the ice can |l aced in an
aut ocl avem%ﬁréaq%léaélfngdﬁ? srery fé’Uf“ﬂ? 85@8[‘%‘?’% tgﬁﬂgfﬁé%ﬁéar'%ﬁa}ﬁrigt%t%lf §8§/e t he
prot ect i ngsxg3up4,7{60ASHY 191243 @59, e aed K761i37e disdiokdsafléTnid keAgbtaloleanal
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reacted wi,th.a.linker Ll to duce conmpound 25. For anpl e, the linker
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resi due o initiator. For. exanpl.e, X.-OH gan_.be |rqgacur 2959, where
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react ed fephthalnf {epses. Themathedfepwiseg thesteps of st Me2C12) fol | owed by X- OH
(e.g., an,iNidial@Ng infc%h MERLYSGR-H Ra1 BN OH sHeNEnsOFiHE afRfal Conpounds
useful as starting materials having the generic fornmula 20 are known in the
art. For exanphprises o8, or Reremi-fungipnalsompeur@dy descibedb@redB4; 4, 719, 248;

3,159, 646; and. 3,761,272 discl | efipi.c benzotriazoles. U S. Patent No.
4, 304, 89%‘di SET sﬂé%le%sd O;r/mrr%1 ir%aé%ﬁgt% g%dglg% gﬁeg?feagé(i .e., possess olefinic
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conpound @%‘L@f P gaRey of gffereh) lFr&anFvnam@Pe?'F R Bersehiers! nkES FR{ BN t he
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1, respectlV ner i i Nk 2 3 henes
and know r%)pv(\)/%%%er’pdr%é ar Z&?Wgﬁ’ Olég %)tﬁ]r?gsagl?{h%ﬁgti]tlh\?gﬁ? %‘:‘B'gdgg%%tﬁ’ﬁg&to t he
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conpoundstho[? tFe i nventi i)ns can be Qrf‘(par ed bﬁgels gn tlhe wel Id known

react i onsGISBEIOTPE M 14N PRSOPRET 8t e oL LR HHFYNFSPAl SSPRYUNYS i est er
am de, ur@hibafagorowithib@ar iRyl i¥Ridnomers] f1EiHhMely) or macrpMenRdn Bt akdigativemBat i on
can be used in the production of UV-absorbing ophthalmc | enses. In one

aspect, tHEURGHORN CPBROYRH G RrePolysizerblIth BPer AN I PEATYES ISP ffhal mi c

| enses. The rdmdt otheGRABRAR F83-ilBorl &RSpoRhd uRd irl ME 1AL YGHHAE hitbRaldad0l d a

| ens-formng material, wherein the |lens-formng material conprises one or
nor e t ri -Yaphdn ionmespecsshpanerns ofdesindtiveal corapaing is sglecied suahghat Hie amaust f or i ng
material to produce the lens; and c. renoving the lens fromthe nold.

[ 00060] A variety of different lens-formng materials can be used herein.
The term"lens- formng material"™ is defined herein as any material that is
capabl e of being polynerized using techqbques known in the art. The

| ens-formng nmaterial can be a vinylic nmbnomer, a prepolyner, a vinylic
macronmer, or any conbination thereof The tri-functional conpounds descri bed
herein can be part of the lens-formng material as a vinylic nononer. For
exanple, the lens-formng material can be conposed of one or nore
tri-functional conpounds in conbination with other vinylic nononers,

prepol yners, or nmacroners. In the alternative, the tri-functional conpound
can be polynerized with other nononers to produce prepolynmers or nmacroners.
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1000611l n one aspect, the lens-formng material conprises a prepolyner. For
exanple, a fluid prepolyner conposition conprising at |east one

acti ni calwg-20roagsioinkabl e or thermal | ycrossli nkabl e prepolrjusesooess4be used.
In one aspect, the fluid prepolynmer conposition is an aqueous sol ution

conpri sing..at. | east o L nically-crossljnkabl e prepol r-Jt is
under st oot " @gP’Fﬁ@“ﬁ?@%@ﬁyﬁ@ﬁﬁ83ﬁ%8§ﬁ??éhbga%yét%gtﬁﬁ%1%§§>%ﬁé’%} nor e
vinylic nabeonmes sy weight sfithdTehiseforthiny hiaeri@RCr omer s, and/ or one or nore
crosslinking agents. However, the amount of those conponents should be |ow
such that [00061]f | MPéne@SpHcA Ehedenéife@nifORGtcAfllcomPidedh E_rel,sa@%ﬁmoalek&hdlé\éel s of
unpol yner| zed nononers, mnacroners, and/or crosslinking agents. The presence
of unaccefltidpregolymergoampgsitiohenmnrisioe jatleet prsastaicaly-greslinebleor theemally-
crossl i nki nQiRGERSendl LEHA L& 100 d @i ' equires
addi ti onalr stleps t et yiglreé costul y gﬁgﬁfaﬁg‘%c?i cii(ie)urﬁti Eg?%lglgé%&gﬁmp{"gg arcl)f

act i ni cal #qpeanssslatiomioaiprieing pelpast yresactinicallytanebelinkiabie peepelymet. Ikisnited to, a
wat er - sol ubl e. crgsslinkabl e pol y(vi.nyl al cohol repol yner ..described in

0 pat effieRish B8P BB R Bmpolb Y can sp ik B SR BTMEFRREREE |

t heir ent orealr s vindicwidcfimesy hitdibreonk bNibreGEblfnkingragemat dewpet, yher et hane
prepol ynmer descrjbed in U S. Patent Application Publication No. .

2004/ 008288 %éb%*ﬁﬁommﬂﬁa'ﬂ%ﬁw gy shdibt af ¢ ;qréewéqueéﬂgﬁ_)cpntam _
derivati Vﬁﬁg&ﬁta@leﬂ’@%l}é‘b‘fGﬂﬂolﬁ:‘ne@i@%ondﬂ@riﬁat%hﬁﬁ%hﬁ?bf‘@ro%‘lin]ﬂﬁ% ¥gehiRy lrgen ne,
which are disclosed in U 'S Patent No. 5,849,841 (incorporated by reference
in its enpresea¢eof ungecopiabdy levels efiingolymerized implngibers. pesrgroere anddorespessinking

descri bed, | . : 7 N Publ i peation
No. 2008, B SbrepfiR Eaciius Retb(E R WA ool g EHA o B AP R )

cr ossl i nkaidlieeffigengacryl am de; crosslinkabl e statistical copolyners of vinyl
| actam MVA and a conononer, which are disclosed in EP 655,470 and U. S.

Pat ent No[00662] 12 E3&fplescafastidicatly atnsdink apoprgpadysers fnclude\but draaddimiteditoyy |

acetate and vinyl al cohql ., which are disclosed in 71 7 a U. S.
Patent - N v bl e e Rl sherbe i S FastE hicab o

si de chai 5)583M¥3GRd 8,363,680 BGEicOfRFtddbyEHeRRek iR ARirdfflretiksP: a WatkeddlublOvinyl

6, 492, 478; branched pol yal kyl ene_ gl ycol -uret hane prepol yners di sclosed in
EP 958, 315ounigrmunaged peiywpthangprenglyist desgrgbed ig Py Pktyme‘ﬁ@hcaﬂon Publication

gl ycol -t . j : R 4. (ﬁﬁqj . S.
Pat ent mﬁﬁsg@g???ggggﬁ%?%ggﬁf kgg?gyﬁﬁ?gg?ﬁyﬁiﬁ?ﬁgﬁﬁﬁﬁégﬁ%fgéﬁ%ne JP

pr epol ynealeohdl, pelyesbdeneiming nt paiyvanyilaming, whinhl aredisdlesad oU.SVate0d®. 31150 and

U S Pate " B, 472, 489: nd silicone-contalni repol rs are those
e T e R e S R g Rl R A S
and 7, 238prémflymdr@efiBdd in LAS\Matear Naipe7o1587 tultkinllES.Sublished Agphiatien Nal is a
pol yreri zabl onposi ti on conpr.i Si at .| east one hydraophilic vinylic
monormer . m%%hf&fggg}ﬁw IRCHPRRFIE &Y FtTBRRe ge?tfrstéea);afpa#@ke'aﬁ be used. The
pol yner i Zﬁ&}a@rym{m@%foeslﬁka&@aaﬂsuegl REYoLYHRAPSH Vi1 RRAMOMMRI8d By dr ophobi ¢

vinylic nononers, cross Lnklgg'a%ﬁnts, radical initiators, and other
conponent @naremet whigh geerdisstpsedin|HPad 5140 andeU 8 PatentNos &7 had 3% Frapsdinkapld cal | y
require e ] § [ r : - £9rm ng
ater i 2ol Bl BB Rt Lo AR B RO o SSch ST P

si | i cone-ZidR6diand Hp. PatepNoy 65 840 pblyetberipohsserdepalyinbs avithreressiinkable y - owned

US Pat ent .Nos.. 6, 039, 91 7, P9 , 2 1 , 750, 7,521, 519;
commont v- SAHEANE AR el T Bl 1 Sat 1R ol T BB 15315 A
US 2008- ghlvhBa%RRe AlycolFetR4he Prepd B isblosed i ERGGB 830285 8. Pdtent NS,

2008- 0231798 Al , and compn wned US patent application Nos. 61/180, 449

| v-
and 61/ 18016548 palyalkfengesl Grume G BIERRbTRED disclotsy 1t BF 96 LWHewd 1’ t hei r

entiretieg.s pPAARER] &2 ANRL BREsIARDRolyal BminRRRchRII AT AH phapbBied 1S 2
pol ymeri zabl e conposition conprising at” | east one silicon-containing

vi nyl i ¢ ndissbesed indnternationahApplicgtioncer WE 2800/3 1 168 8nd BrSmitptgnt Nm .47848%aki ng
soft contact |enses. Exenplary lens formulations include without limtation
the fornmul ations of lotrafilcon A Ilotrafilcon B, confilcon, balafilcon,
galyfilcon, senofilcon A and the like. Alens-formng material can further
i ncl ude ot her conponents, such as, a hyqbophilic vi nyli c nononer,
crosslinking agent, a hydrophobic vinyli"C nmononmer, a visibility tinting
agent, photosensitizers, an antim crobial agent, and the like. [00066]1n
one aspect, the lens-formng material can be any silicone-containing
vinylic nononers. Exanples of preferred silicone-containing vinylic
nononers include without limtation
Ndtris(trimethylsiloxy)silylpropyl]-(neth)acryl anm de,

N[ tris(di nmethyl propyl sil oxy)-silyl propyl]-(meth)acryl am de,



but yl di met hyl si |yl ) propyl oxy) propyl | acryl am de. [00067] I n ot her aspects,
si | oxane-contai ning vinylic nononers or nmacroners with ethylenically
unsat ur atwo 2grooIpos) can be used to produce a silicone rgarusgeld/onssueri al ,
whi ch are useful as lens-formng materials. Exanples of such

Si | oxane-co(%, i ning vinylic nononmers and nacroners include w thout

li mitati oA"hYHERETPRIPDE RicalyBers AsBaedscaibekin sempanheavingd §1S ReseahNes. of

various nglogsylBH,008beNt 468,199 andPIR-Boret hacryl oxypropyl term nated,
nmono- butyl term nated polydi methyl’siioxane or nono- (3-nethacryl oxy- 2-

hydr oxypr gsuob9xy IR hier alpREMHE %@-%mﬁ'fg}g?"t% ¥a ﬂo‘f'}rnq@.r%%plg ?@%?Oﬁg%oﬁy | si | oxanes

pol ydi net hyl sil oxane); di met hacryl ate acryl-ate
of vari ousompiséngat teastwee hydrophiliowihylic ardnomert Any kydrophdlicadnylic monomer

pol ydi et i 1,0 es: WVi.nyl r hamat e-t erm nat ed | ydi met hyl si | oxane;
Doyt or osbed FBAan o LUK, nBEPARIRLALEFOTRPE S Bt oo r e fged
met hacr y| awratedtophobineinglit pedoprsyeiokyihking ageaneadicaldniyihons se-digsrm nat ed
ol ydi net hyl si | oxanes; acryl at.e-ferm nated pol ydi met hy| sil gxanes;.
IF’)ret K acryl g%/rgpqng?t l?fa\f@&l ng%cl)pg’lflﬁg{ qq)}lpesqq ﬁgﬁ@ga}tg’nals typlcglly require extraction
bi s- 3- met k@gy. y| oxy- 2- hydr oxypr opyl oxypropyl pol ydi et hyl si | oxane;
N, N, N, N1- t et r aki s( 3- et hacryl oxy- 2- hydr oxypropyl) - al pha, onega- bi s- 3- am nopr

opyl pol ydijgueb4)y! 3h hioxn GspeftOfhY fnk- RrAE ikl s @csndihifg EQ'%?‘S;
si | oxane-cont ai ni ng macroner selected fromthe group consisti of Macr oner
A, Macr onExarmplesfsuadraticots-centaining piepetiamerpingnde thobredeseribed® enreenly-00 ( her ei n
I ncor pora K g1kt hr X | juct s of

gl yci dyl hglﬁ%cggsr 5%@‘%% ’%jggbr%bhﬁgé‘qgir?gtﬁ%ér?a]lggégﬁ?;’/’gsgﬁgﬂﬁg{g%F{Fgganes;

hydr oxyl - femobnlpowhedzE8 patedtapplivetiaopubication i ov.i U/ 2008-00b fiiFex Is USr2008Cr oner s;

poL L LOrANESRR LR SRHEL? L T3 L Saubb ol . 150 72
4, 276, 402 corfimly-0¥A&d US paért.afiRatich M&O 6 D180,449,and 81/3884 53 ap OPwifitR are

4,661, 575, 4,684, 538, ) .
incorporated herein by references in their entireties.

[00065] In another aspect, the lens-forming material is a polymerizable composition
comprising at least one silicon-containing vinylic monomer or macromer, or can be any lens
formulations for making soft contact lenses. Exemplary lens formulations include without
limitation the formulations of lotrafilcon A, lotrafilcon B, confilcon, balafilcon, galyfilcon,
senofilcon A, and the like. A lens-forming material can further include other components,
such as, a hydrophilic vinylic monomer, crosslinking agent, a hydrophobic vinylic monomer,

a visibility tinting agent, photosensitizers, an antimicrobial agent, and the like.

[00066] In one aspect, the lens-forming material can be any silicone-containing vinylic
monomers. Examples of preferred silicone-containing vinylic monomers include without
limitation N-[tris(trimethylsiloxy)silylpropyl]-(meth)acrylamide, N-
[tris(dimethylpropylsiloxy)-silylpropyl]-(meth)acrylamide, N-
[tris(dimethylphenylsiloxy)silylpropyl] (meth)acrylamide, N-
[tris(dimethylethylsiloxy)silylpropyl] (meth)acrylamide, N-(2-hydroxy-3-(3-
(bis(trimethylsilyloxy)methylsilyl)propyloxy)propyl)-2- methy! acrylamide; N-(2-hydroxy-3-
(3-(bis(trimethylsilyloxy)methylsilyl)propyloxy)propyl) acrylamide; N,N-bis[2-hydroxy-3-(3-
(bis(trimethylsilyloxy)methylsilyl)propyloxy)propyl]-2-methyl acrylamide; N,N-bis[2-
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4,703,097, 4,833,218, 4,837,289, 4,954,586, 4,954,587, 5,010, 141,
5,034, 461, 5,070,170, 5,079,319, 5039, 761, 5, 346, 946, 5, 358, 995, 5, 387,632,
5,416, 132y0pars®i7, 5, 486,579, 5,962, 548, PCT/US2009/068347

hydroxy-3-(3-(bis(trimethylsilyloxy)methylsilyl)propyloxy)propyl] acrylamide; N-(2-
hydroxy-3-(3-(tris(trimethylsilyloxy)silyl)propyloxy)propyl)-2-methyl acrylamide; N-(2-
hydroxy-3-(3-(tris(trimethylsilyloxy)silyl)propyloxy)propyl)acrylamide; N,N-bis[2-hydroxy-
3-(3-(tris(trimethylsilyloxy)silyl)propyloxy)propyl]-2-methy| acrylamide; N,N-bis[2-hydroxy-
3-(3-(tris(trimethylsilyloxy)silyl)propyloxy)propyl]acrylamide; N-[2-hydroxy-3-(3-(t-
butyldimethylsilyl)propyloxy)propyl]-2-methyl acrylamide; N-[2-hydroxy-3-(3-(t-
butyldimethylsilyl)propyloxy)propyl]acrylamide; N,N-bis[2-hydroxy-3-(3-(t-
butyldimethylsilyl)propyloxy)propyl]-2-methy! acrylamide; N,N-bis[2-hydroxy-3-(3-(t-
butyldimethylsilyl)propyloxy)propyl]acrylamide; 3-methacryloxy
propylpentamethyldisiloxane, tris(trimethylsilyloxy)silylpropyl methacrylate (TRIS), (3-
methacryloxy-2-hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilane), (3-methacryloxy-
2-hydroxypropyloxy)propyltris(trimethylsiloxy)silane, 3-methacryloxy-2-(2-hydroxyethoxy)-
propyloxy)propylbis(trimethylsiloxy)methylsilane, N-2-methacryloxyethyl-O-(methyl-bis-
trimethylsiloxy-3-propyl)silyl carbamate, 3-(trimethylsilyl)propylvinyl carbonate, 3-
(vinyloxycarbonylthio)propyl-tris(trimethyl-siloxy)silane, 3-[tris(trimethylsiloxy)silyl]-
propylvinyl carbamate, 3-[tris(trimethylsiloxy)silyl] propyl allyl carbamate, 3-
[tris(trimethylsiloxy)silyl]propyl vinyl carbonate, t-butyldimethyl-siloxyethyl vinyl carbonate;
trimethylsilylethyl vinyl carbonate, and trimethylsilylmethyl vinyl carbonate). Most preferred
siloxane-containing (meth)acrylamide monomers of formula (1) are N-
[tris(trimethylsiloxy)silylpropyl]acrylamide, TRIS, N-[2-hydroxy-3-(3-(t-
butyldimethylsilyl)propyloxy)propyl]acrylamide.

[00067] In other aspects, siloxane-containing vinylic monomers or macromers with
ethylenically unsaturated group(s) can be used to produce a silicone hydrogel material, which
are useful as lens-forming materials. Examples of such siloxane-containing vinylic
monomers and macromers include without limitation monomethacrylated or monoacrylated
polydimethylsiloxanes of various molecular weight (e.g., mono-3-methacryloxypropyl
terminated, mono-butyl terminated polydimethylsiloxane or mono-(3-methacryloxy-2-
hydroxypropyloxy)propyl terminated, mono-butyl terminated polydimethylsiloxane);
dimethacrylated or diacrylated polydimethylsiloxanes of various molecular weight; vinyl
carbonate-terminated polydimethylsiloxanes; vinyl carbamate-terminated
polydimethylsiloxane; vinyl terminated polydimethylsiloxanes of various molecular weight;

methacrylamide-terminated polydimethylsiloxanes; acrylamide-terminated
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5,981, 675, 6,039,913, and 6,762,264 (here incorporated by reference in
their entireties); polysiloxane-containing nmacroners disclosed in U S

Pat ent No®O 241026800467, 4, 260, 725, and 4, 261, 875 (her ei nPChAS2@ON6E3eT by
reference in their entireties). D and triblock macroners consisting of

pol ydi met EM&&&E@?I@I%@@%%C&}%M? %/nél eré]%g@g%gggsqua%esa Imse alc):r%'lact)ef teyntnjnlatleé y. For

exanple o

pol yet hyl pcvi}xbmettﬂglsﬁxan‘ds lm@Byﬁhtmtyﬂmlysz lh}tamlsiﬁmb}l@@pr@@l Yy dinbB NS Kase t O
enhance ogﬁ\gﬁ per rres?gl | i t%/ Sui ta@l e non functl onal

hydr oxyl Fltéﬁki‘ sietipiryloxyié-hedRerenyRg R eyIeez bistrrsmiae PR r oner s and
sui tabl e mlydmnétuyl@ﬂdxaﬁ@bol@&iﬂy&myydlkﬁ Hﬁ&ﬁ)aapﬁé ﬂnéﬁéi'ne?é k%&ﬂ@@&ﬂ&%@' ng vinylic
nmononer s/ macronmers are comercial 'y avail able from Gelest, Inc,

Nbrri svi | Macrompe Se{em&wwfegrp@@nﬁlarnmqﬁwm@r AaMacrahiecB, Mn@bmdre@ ape or
nore tri- Md%&quﬂgéscﬁgéﬁnﬂwiw%&eﬁ@ ﬁimh,grégfaféd b? r&grléﬁceq Ity %,rﬁ rgt d with a
speci fi c shape and si ze vi ce I"e ® he |ens
can be pr@dﬁubedmdscvtﬂgf glmanﬂesrylateowth dmning-fincaortal pd?ynhmevhyllsrﬂxbenest he cont act
| ens can llp%r(g( p% a, conven i.anal | n-casting nold," as described
for exanple i nglonaéztegﬁltoxﬁﬁec Aayae Yl'?éh TBRNARFTS P ATae[Aniers Rl SilpRpRe ng
process i sontidigrhacorfhes fisclased e B, Phest Nos. 4138,2564, €98, 6408 1843347, 198,;

5,508,317; 5,583, 463;: 5, 789, 464 d 5. 849 810. [00069]L [ds f
maki ng coht 8563461 238759 %54@8#4%5%7 FRTGHR. 4327, £(?3@f‘ 34 &%glﬁé‘ggénsml gr(for

full casty sy Sibsng%osgﬁ@e& 8l 5’750@69453%65 764, 0d7%1§§3 ilvs% %ﬁ’y ?'89S @“9‘5 (or

portions) ‘or mol d hal ves, i.e. first and setond Ves. e flrst nol d

hal f def i h8%L¥71 5,0 K% 14dof.60 Iiwl(bm(bblos &97%31%5032(7@1651@4&946 Sséﬁb?i?d nmol d hal f
defi nes n o d nold
hal ves a?%ﬁ?éb%?i gur é%lz 9451261(37?%&6;52)(:9?‘15 2&1%?8 58% g’t%hg’ftobétéb dj? Z&Cr‘r#%qg cavity
i s for med(hkretiverporatdiebyfrefesshcanin tietinegtietied) oty sandné-bentsiniag ndcivhleti ng sur f ace.

The nol di sur f f a I Lf 1S cavity- g surface, of the
o and $GH 7S et ol Aot 4 0reS o B Rl Heb Gl pBETBY Met hods
of manuf agtertinkd 1 thaw shtified)l DNEdit@blodaBicrdikrélbdiGisfin CHTPoBAImdtBIS10R4R
generally well known to those of ordinary skill in the art. The first and

second noid PRivpikEencorideneouidnlsache af Hiikifg RonearMBlg 9ne might besmeshacsykainengs

injectio QOrnmng

t he nol d EF JngoBchgfeg%ogaéos eg p%r*}@mémsﬁlg{(aen%ty léﬁg? OE'E{P]Z%&@@?O%% 5%8% 534;

5, 843, 346c;xyg¢mbeﬁn®94;t30@agtammompfmcaoml hyﬂrom@rrpmrmileaﬂ shiexaenemotnymngf erence.
[00071] Virtyally all materi can be
ised t b nipdRimshBer o Risis S s M bR feo Bl ARSI sUPoRET o

mat er i al sgontatitdy \aﬁylﬂammemhmimmmmrywmﬁwﬁnﬁavaﬂsﬁly&bmr@em@t RVMVA, cyclic
olefin cgﬁgl yrrers (e g., Topas(r) COC from Ticona GrbH of Frankfurt,

CGer many rrisyiftes RA- New Jersey; Zeonex(r) and Zeonor(r) from Zeon Chemical s
LP, Louisville, KY), or the like can be used. Other materials that allow W

i ght tral80f8Esi SFF lepsafoamive matesial, whishfinchudes operqr mage wisBingfipnakoomprinds
[ 00072] %@crfb@@ hérgﬂ ?s ;gd?ﬁ'éﬁ' if9 armél&E Wltﬁla sbe%lff?:c&HﬁlchLnH GL0 When R loBulard d3Gice

| ens-formng natertal Is cured (i. pol ynmeri zed) to produce a polyneric
mat ri x anid agontiotriens Itlye lpmsecah én srodtmé uslegtenhquq}@s kiiqyyn ipdiredar tHon gxamde

pol ymer i Ztﬁé E:o%?acf lterﬁs{) can’ be Prodﬁge\é 19 & OS5 At%l“@;? F ﬁgsf{!%é%%ll(f Egg (Pegcr ohle

| ens-forning nate aspec
conpr i sesexamplkepUlSy RetentdP408,428) opbyethe fullhaastemalding |prc1caslslnya etlamsf;)hh,rdsabl e

xpused (asebel RS Pried B r Heiy o P Dol YRR e °°
Can b S oLt IR of HOBPRBIRAL et B0 KBNS IYOF FEneTREBRrd |

[ 00073% L%?lti RF AR M SIding) RnGMBF BYhpHSRAt fest 648 Roldectl b Eor peftishs)@r Mt eri al
isin e rorm
mold halves, i.e. first and second mold halves. The first mold half defines a first molding (or

optical) surface and the second mold half defines a second molding (or optical) surface. The
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of rays directed by, for exanple, a mask or screen or conbinations thereof,
to inpinge, in a spatially restricted nanner, onto an area having a well
defi ned peEoi2ptvar7stoliboundary. For exanple, a spatial |i mPCRIUGSRIVIOESIWN

radi ation can be achieved by using a mask or screen that has a transparent

or open r u regi on) surrounded by a ermeabl e region
(masked r gﬁ Sgccﬁ’ga'%éﬁgﬂﬁ?sr aEeganiigyred todecehresach %h¢|5§‘§1ngat9 leges foyming Pat ent
No. 6, 627 cddd 15( Reh& Hét\bé%ﬁ (ﬂ{emgﬁﬁ(ﬁ&'ing’yurfa% ﬁ{dem@ﬁcb bigin %@ﬁr’féc%t ¥he The
unmasked re ion has a well defined peripheral boundary h the unmasked
regi on. THeldintesugfpca pfadndle half sehecsawitysforming merfics of édimald and iedieagyontacV

radi ati On’w1t¥4'tl§e' IQAS Dngghategigimra radi ati on, electron radi ati on or ther nal
radi ation he radiation energy preferably being in the formof a

substanti par e a order,.on..t chi.eve good
restricti iﬁo‘o% Hd cl)\?lrlet{1 ds O?ﬁ'ﬁ fla‘ﬁurm(f r%(fl? Pt rF‘lsteforucsaét' ??lgl"ﬁé' °8ﬁt LSS A100074] I n
one aspecgenetdig mﬂlkdowmn;ttad)selolﬁgrdida@ dkithia tHeQuttY1 Thg fildafd sedbnd HoldkpwesLd to
i ght havin wavel en reater than 340 nm greater than 350 nm greater

th
t han 360 ﬁ?ﬂgbe praagddhrop ‘r?“gweﬂquus% Swéatfré%ctl%eﬁldmrmmeﬁxw esiaf [ ters

known i n tiiRbRprocEREs t’aﬁfdﬂr%ﬁn‘étﬁé}néllﬂhhl%s ROGsASLY M. SS PRGN, rwerr@ngt hs of
energy from contacti ng%t he and lens-formng naterial. The fime the

| ens- f or n*A80:p4% 5§33 aé@(@@%@ﬂ% whichareatserinpprrosatedeiesgin bbteﬁr@mert e.g. in
| ess than or equal to 150 minutes, in less than or equal to 90 m nutes, in
| ess t han[@07THquairteadly sl matesials knews in theprt for madjingImalds 20 bersedttemakd ess t han

or equal h te to 60
ceconde, noid forBrMhiBPopytet Whsdst 86 Bt Bl Bl ik SR 4t POy
| ens- for npolgpropytiaie) ;ajlys@m@efwm |c9¢11c@iefhhepdlyaners (etgaeropas@tcet:cffonand i f

Compound. T GPBiosPaBKBR: Gomans i EnBR Vo BRRoteg s B fiomna

l'i nker dzecrrp@reﬁﬁ@ais L€ obiWiBEIONDE the IERAA 88 hise@f ORe natekials ¢ie hilnBl
compound. I n other aspects, when the UV absorber conponent is protected

with ot hefighjitausyyssion cguld be ek push asmyartz glass andsapphiseect i ng groups can be
readi |y cl eaved. The conditions for deprotecting the UV absorber conponent

can vary H@Béﬂdr ce e denstiernyeg wmaterialis pepradtiate éhedpeld dhe lens formingypateriahg
condi tion r otecting
aroups. an BRI EFohPEES e BRRR BbincliP hole bl B B o iclT TRED' T
condi ti onmckﬂaem:cs fdnedndmbtm@thé pmlyrdemab@remp \mli \raemiebmdrumtpoh theselection of | eave

t he initi% r and. Irnkerl hgoomdfge |n§{e§1 Qn furt 1 rovi.des a

UV- absor b 3‘*"8 PR Mpterigly a1y Vi ‘Erﬁ‘é‘}ge‘f‘ e’éa "BES? bi ng
conmpound  @fepdlfierd BMPFIthOBne drfifd ddtihieelly- aloésﬁmabe cthsBnal$ umatirgiet forth so
as to provide those of ordi naﬁéBSklll inthe art with a conpl ete disclosure

and descr PiUpoHestolhenntainias te spu e candsepprsed tospatial HH“%?W%“'H%S cri bed
and cl ai ”Fﬂnaﬂ@ﬁﬁiﬂ&lﬁﬁe?rz@ﬁ@%r@@@nﬁy ah e Pslpedd) thedhQd héﬂtﬁﬂﬂg%etléhsbe purely
exenplary and are ot 1ntended’to |1 mt tﬁe scope of what the Inventors
regar d as farméigmateriabesni bersubjgdtédotp theat firmordertse evre thedenstforreing materia cur acy wi t h
respect to nunbers (e.g., anounts, tenperature, etc.) but sone errors and
devi at i on§008FHul dn biberzespastsnthe dndrgy usedtvl eussth feds-fames raatéréal wiis ghe fpamt s are

parts by ight. t rature i s in erature, and
P essurs Pk dispred BD S0l Bic: Sk oFsatbonlef B R Bloecb G AP P oy
combi nat i gpasialdf restfig@ad inhfiier, oafdtintarcamavinga Gell defiEp pardpticral bowgdadr &bi ons,
desired sol vents, so]vent mxturﬁcililtlterrperaturgds[f pressures and ot her

reaction PXATPMs 2 spitialdspiation ghY ViradistiqugAn Peachicxed bysisi)sea rﬁ?S?@fﬁ%ﬂﬁ%mm
purity ang,g teAn@ba%rald}yer»ﬂrefgrdarrhﬁmkafe,egabm%ﬂo@rde&sy$§Uvqmpxmre%ar%@ég@&r e and

routine experi| mentation w | requi red to Optl mze such érOCGSS

condi ti onﬁﬂaskﬂb@g@ﬂl)AﬁﬁﬁcbW%lcﬁlbﬁﬂu@Tatedela@léﬁié’ of BMPanicNe. x@rd et fisecin TEA:
T t hyl | oh |
ar bod 1 i aPoyeity MiEenctid o FRAAY, PR B koh Bl o o dcfhieg plriphF ! Onexy

Al BN: 2- 2- Bbawidsty withshainmagkddtregibe ; TrNBﬁcrgpxluﬁri(fmUbuaoishhkihgis ridiatinpleeergy,
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[ 00079] This exanple illustrates the preparation of a tri-functional

UV- absorber of the invention, UVA 1, based on the follow ng schene. Step-1:
St ep-2: [WOQ80J}o7800mi xt ure of 500 nmg (2.22 mol) 1, 245 mgT(UR2605/068307 )

succi ni ¢ anhydride, 247 nmg (2.47 mmol) TEA and 10 m toluene is refluxed

for 5 hou der n at nosphere. The reaction m xture.is cooled to
anbi ent 1 Ui bl SRGE AT RE R R e A uTRaL RS B, and ¢ he
resi due i gditiGibéHersd Preférabld bsthg Bif the o lof Q&ﬁsﬁﬁt%ll?%@ram%ﬂﬂ iMbrdbr e Of 1N
HC1. Organlc | a %é‘ is dried over Na2SO4. The solvent is renoved under

reduced chiyr goqd restictipmand andhegthes dipegd efficientjuse eff theeneg@der vacuum at
30 C. The results of 1HNMR (400MHz, DMSO-D6) 5 are: 1.35 (s, H£ 2.47-2.54
(m 4H) O87A] 4. Breonedspests the meld caigining thg Fensforgtig materia iyexposed to light, 5. 68

b ,
12 24 b, Fiie 2yt picther P i orcald s iy kit hagp i ofy Bewel ™
spectros cthpy370Tnm opg@htsr mare3&§hmr0u1d)fﬁ1ﬁltemlﬁlomm imthd aB@6n heruded td_Nteriasd bl e

b t 0 | t DCC 15ml
oF Do | SPETBEe e Y ERErs 4t R eitapting, b ppS ik B ol R maletah o (55 04
nol ) of Bhe t2fk thE leab-fRRMthemRtute RlexfasbdtB tHy¥hedS M remfwdlxagﬂoatt e¢.9Gn ld3sihan

nitrogen atnosphere.. Reaction mxture is stirred at C for 3 h, 20nmL of
wat er is Yckdud tofrf minutesin less than or egyal 10,20 miuigstin lmwnph@uelr@anmete%ayer i s

washed wi fofy R dFleqdl tol2¥ hlrhtel Qb AR Er 83026110 GnindE IR harh BYRLallts sdr i ed over
Na2SO4, the solvent evaporated under reduced pressure, and the crude final

corrpound,mlwms,lf,rom & tqohf) gefondg dpyromol taFfl sedendsaat ogr aphy on Silica (100-200
mesh) in 50% n-Hexane in ethyl acetate. The results of 1H NVR (400MHz,
CDC13) 5 HWoers]1. aa(espolﬁhﬁrizatiomclse lepHprmifg matePalznd formatién & thiz lens Hie,
2.95-2.99(t

1

4. 42- 4. 48 ti"ﬁ‘”ﬂ‘ﬁ? ‘fBP&EeSS‘%‘ éHé%ke( fre OEginaﬁg’ Hzeave_&{gb"m tE‘Z ° i Fquq%ar ""é"PQEZ (?4 (2521

J=2. 8Hz, mAkprtain aspects, the removal of the initiator and optional linker “deprotects” the UV
absorber component of the tri-functional compound. In other aspects, when the UV absorber
component is protected with other groups (e.g., formulae VIII-X), the protecting groups can
be readily cleaved. The conditions for deprotecting the UV absorber component can vary
depending upon the selection of these components. By varying conditions such as
temperature and pH, the initiator or other protecting groups can be cleaved to produce the
active UV absorber component. The conditions described above for deprotection can be used

herein to cleave the initiator and linker.

[00076] The invention further provides a UV-absorbing ophthalmic lenses incorporating

therein a UV-absorbing compound of the invention.

[00077] The following examples are put forth so as to provide those of ordinary skill in
the art with a complete disclosure and description of how the compounds, compositions, and
methods described and claimed herein are made and evaluated, and are intended to be purely
exemplary and are not intended to limit the scope of what the inventors regard as their
invention. Efforts have been made to ensure accuracy with respect to numbers (e.g., amounts,
temperature, etc.) but some errors and deviations should be accounted for. Unless indicated
otherwise, parts are parts by weight, temperature is in °C or is at ambient temperature, and

pressure is at or near atmospheric. There are numerous variations and combinations of
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7.23-7.25(d, J=8.4 Hz, 1H), 7.34-7.37 (dd, J=2 Hz, 1H), 7.39-7.43(m 2H),
7.87-7.93(m 2H), 8.03-8.07(m 3H) M. 630(M+H), 652(MtNa). Four peaks are
observed WO 280278001 272 nm 302 nm and 590 nmin UV/ Vi siPbraSaimsosgsui on
spectra. Exanple 2 [00082] This exanple iIIustrat es the synt hesis of a
trl-functloqal UV- absor ber of the invention rdi ng/%tto a schene

shown bel B0 CBHISNHe- WP“C“&\YO‘Ice’H@t?O‘lfzd%‘red[ §96‘68§1 HEBYEYE 2460,

6nmol ) |Steﬁf§éﬁtﬂlrdsoprass§ﬁe$ Md&dheseéauﬁdlﬂangei amm&umtﬂz(tkgn bS3iEB ) optiftfize2 M Of
HWA in 20 mMl of Dry THF at C under nitrogen atnosphere. After 10 m n,

the sol ut fheRragpetgiy taﬁwehimb&ﬁmd from toe fi%férll(eémfpss Qubsrepspnafles ed form
di met hyl F&h@éux?elﬁﬁérﬂatﬁn%%@}eﬁhlr&iﬁbQ{ﬁrﬁﬁé s&:h??&kéé%gndl@orgry THF is added

drop wise into the reaction mXture he reaction mxture is

stirred afgg C AQbrdviaticnld s %geactlon m xture i s quenched with 1IN
HC1(20n) 6189]extra(r:t eJm v ﬂr ed over Na2SO4 and concentrated under

reduced pD@%lDldllolomotham, TEc: (TdethylrsmeneyPdMekTe 4((D)met[l)ﬂ@ﬁﬁmpmmlme crude (2)
I's dissol ﬁ%% &\JnNT icyclo %)car%ogllmlde E}-Eﬁﬁi!'AWi-ltexamethylph% ra)mit?g; THF:

tetrahydrofuran; AIBN:2-2-Azoiso bisbutyronitrile; NBS: N-Bromosuccinimide

Example 1
[00079]  This example illustrates the preparation of a tri-functional UV-absorber of the

invention, UVA 1, based on the following scheme.

Step-1:
(0]
J\%OH ‘\% OH
HO\/\O JJ\/\ O\/\O
Tquene/Requx 1/
M |C\1/$/H1623 25 C4Hs03
ol. Wt.: 2 Mol. Wt.: 100.07 y ICWHz%gZ 3 2
Ol. t.. .
1
Step-2:

QB,@H
0) 0.0
DCC/D-MAP o
Q DCM N,
S 2J TN )
o’ N o)
o

O
0]
(0]
How
2 3 Final compound
C16H2007 C1gH17N30; CasHasN2O
Mol. Wt.: 324.33 Mol. Wt.: 323.35 Mol?‘bvts.? 639.966

[00080] A mixture of 500 mg (2.22 mmol) 1, 245 mg (2.45 mmol) succinic anhydride,

247 mg (2.47 mmol) TEA and 10 ml toluene is refluxed for 5 hours under nitrogen
atmosphere. The reaction mixture is cooled to ambient temperature, solvent is evaporated
under reduced pressure, and the residue is dissolved in 10 ml of ethyl acetate and washed with

5ml of IN HCI. Organic layer is dried over Na,SOs. The solvent is removed under reduced
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aqueous solution of LiOH and stirred overnight at anbient tenperature. THF
i s evaporated under reduced pressure, and the resulting residue of crude

i nt er mediwiDe0(03)78403 di l uted with water and acidified w PRTIUN200@D683PH=3) and
extracted with DCM, dried over Na2SO4, and concentrated under reduced

Dot eSSt SHR 1 (M) LS SR AL LS R Y oL
COC13) 6 NRGOOMIIE M SO-1976 e B, DS 122, 4flu 9l ol i - 441

2H, J=6.4
460( M+Na)2H){4)@)75)845}5§ @fy}h&t&%ﬁ%@ ® esdH( oHg TR0l 91(éf BEd1z2. 3H3 8A2- of

dichloro of 3,
0. 2569 ﬂi)&j@ng_fgl)}ﬁb ?9(2:% éﬁHstc a unt 1“5 %ﬂe@&&{eé&@qﬁg chloro
nmet hane anass)ﬁbeumtempynTme@:ﬂaatabmwhat 212 1Reamt26©mnmn>dﬂ‘ﬂ-rvmhlsalsbnptnmed at 0C

for 3 h, 5 m of water is added and the m xture is extracted with dichloro
nmet hane, P2 organic |ayer is washed with 5 m of 1IN HCl foIIovved by brine.

Ceduced PPUBLL oA STHtot s Fredif mearng pasnd pUREM e SeliPREMeE by "col um
chr omat Ogﬁ&ﬁwofomguwmm()m&?ﬂqm grgrs_shM rhiflolp 0P8, 20 hexX@e0 | Innmﬂ) &oh- acetate.

1H NMR (400MHz, CDC13% 1.63(S, 6H), 1.92(s, 3H),
3. 04- 3. 09(IAP Andg 5wl pEDChla 0 @l@éerzxutz@emm@mher%lisammn miytpre igstigred aty, oH) |

{50 & S o g Gyl s R RSy ChrodTho s g 100

7.99(s, Drsheddyigri20BnDE INHICDAd)lowddShy Hviakl Qrgdndg laydvtiddriqdase) Na,$tw.ale peaks are

observed a 18n 266nm and 302nm i n | absor pt.i spectra.

ol o SO EHEP R aR e prerite g i el pREhE YR A B R ct  onal
UV- absor ligfcoRinntch®niabogedphi 6 Silich/(108-280 &5 iin§0% a-Hexatdia Fthybiveiate. IThd ow.

[ 00087] Starting fluoro coggoagdgé&g fluro acetaophenone derivative 1) is

pr epar aedeée ok di- H@’IEE (SuLY pes L&Ak P (-3 H), B77-80E 08412 Us

5, 554, 663hheseh 9o, ']Q%rm{ 3k dRy3. mi @L@Qﬁ% I, i QF 4©8trh "81)Y4.42-4.48 (m,
[ 00088] I nt er mediate-2 Is prepared a | uor 0 ‘acet ophenone’

deri vat i Vi)15.§%5856 0. Bl HpIlH), Gpl(ﬁlelﬁ),zﬁ 9ie6 ?@(@gﬁ =2 H333Hh312p-7ad56d, go8-4ssi um
car bonat I Iv [ for 24h
under ni tel?zf’ﬁHﬁg/gt“?r?Ds erJ)eZZ%kf ]g*%ggrrpﬁ&' ﬂ?bﬁgm 9?{ dn%g'@gp?ﬁgﬁﬁat eri al
(the pr OQVISs@O(NHHhéSI(BH(NaD dlout [seakoane dlserved hr;mtrlnﬁi) 272 e, 302aet andrf90s cool ed
to roomterrg\ @ a]?ﬁ% after the solvent (DMF) is evaporated, the residue
i s di ssolW® iﬁﬁ'd‘i R ASPETEE 82 and washed with water (3 X 20 nL). The
organic layer is wsahed with bri negg‘ngwfrl ed over anhydrous sodi um

sul phate. The crude product obtain evaporation is purified by

col um Cr[nomE OgTIAR AmpH mgsté%smtsmn&ts dfra tmﬁﬁiah&ra@wmel(&% 200 nesh
silica gel) 00089] I nternediate 2 (5g, O. nol ) and succi ni ¢ anhydri de
(1.37g, OnEngm Uk mwwﬂgtnaéémﬁhwlibféo‘(’SOrrﬁ) is stirred at room
tenperature for Ihr., then the solvent is evaporated under vacuumto yield
conpound ePds yel | ow residue. It is used fQr the next step w thout further
purification. [00090] DCC (6.2g, 0.05nvl) 4 (20nl) is added to the
stirred m xture of corrpound

0 0
CED\‘QO JO\( i:?_aﬁmi _@éi%l 0. 25M LIOH Vo >¢ :

TTHRISC
O

Zz

ﬁ)\ /\/@%NO C23H23N306

Mol. Wt.: 437.42
1 3
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3 (5.6g, 0.012nol), Benzotrizole derivative (4.28g, 0.013nol) and catalytic
anmount of D-MAP in DCM (40nl) at OC under nitrogen. Mxture is stirred at
0C for 6 Wo=010808wh of water is added and the m xture | SCEASL@OWNERB4 t h

di chl oro nmet hane, the organic layer is washed with 30 m of 1N HCl foll owed
by brine. gfhe organic layer is dried over Na2SO4, the solvent is evaporated
under reduced pressure, and the crude target conpound 4, UVA 3, .isyipurified
by colum chromat ogr gphy on Sidj ca (100-200 nesh) followed by ePHion with
30% n- hexanegi n et et at e,J 1H— NVR (400I\/I Hz, CDC13) 8 0.58-0.
7.6 Hz, 3 1.17- (m DE% 80(m2H) 1.8

61-0, 2.65.2. 9 = g |j),2g3297 04/‘0. H,
I—§Ch§/§ ({@/ 2 3.7 (t, J =
, 58( go3( H) 6.72

3.01-3.15 (m 4H), @24 (s,
4.8 1-1z, 2H), 4. 38y, J .
(d,J:9.2Hz, 2H), ~7.09 "aH (m 4H),722>7%f3 ! @ , 1H),
7.30-7.33 (dd, J32Hz, 1H, 7.35- 7.38 (m 2H) 18508 (fad 21
8.27-8.30 (d, J 8.8 Hz, 2H). Ms: MtH (771.8). Three peaks are observed at
216 nm 2 1an Th| S

ﬁ%ﬂﬁg qtla%l% /nm i4@§ %ﬁfélﬂs ?h(ged?@ g g;t;rfe% sﬁt’ﬁi’}@P %)P(B%npkgs or

exanple illustrates the synt’hesi s’ 0 rir-tunctiona r of the
i nvent i on3migvh and 2 od of HMPA meanlsxf PeyEHE hohC lnedepwitrogiiatmosphere. After

3 L ooobSireisaRten o b i dhiopsetamehs il DR BohyeN aaded o

a sti rrednamhutabﬂran@f)xatyamsnmuaaﬁis(s&ged in AFPTHF avdded drbp Afse Wb fheirbacgéh M of
Dry THF added at C under nitrogen atnosphere. After 10 mn, the solution
of ~di met hWXt\‘Fﬁlab%yﬁ: tB?lTeS?tioﬂé“‘(‘@'Fﬁfﬁthqdraégh O p]fheﬁlﬁ?gﬁr?"&‘% BiIWERY| el oni c
acid and oxalyl chloride) dissolved in dry-THF is added dropw se into the
reaction mxture at 0 C The reaction mxture is stirred at 00 C for |h,
then the reaction mxture is quenched with 1IN HCl(Zomlégand extracted with

DCM  dri efueg¢hed WikASCAChAAMDERE exfracted avth i My dried @lier¥p2pPeaishroacentsatebt ai n
crude proguiet relided pressure to obtain crude intermediate (2).

[00084] Above crude (2) is dissolved in THF (20ml) and treated with 0.2M (10ml) of
aqueous solution of LiOH and stirred overnight at ambient temperature. THF is evaporated
under reduced pressure, and the resulting residue of crude intermediate (3) is diluted with
water and acidified with 1IN HCI (PH=3) and extracted with DCM , dried over Na,SO,, and
concentrated under reduced pressure. Crude intermediate (3) thus obtained is purified by
column chromatography 100-200 silica, eluted with 5% MeOH in DCM. 1H-NMR
(400MHz, CDCls) &: 1.59(s, 6H), 1.92(s, 3H), 3.09-3.12(t, 2H, J=6.4), 4.41-4.44(t, 2H,
J=6.4), 5.54-5.55(t, 1H, J=1.6), 7.24-8(7H, Ar-H). MS: 438(M+H), 460(M+Na).

[00085] A solution of 0.589g (2.8 mmol) of DCC in 3 ml of dichloro methane is added to
a stirred mixture of 0.5g (1.14 mmol) of 3, 0.256g (1.14 mmol) of 4, catalytic amount of D-
MAP, and 5ml of dichloro methane at 0° C under nitrogen atmosphere. Reaction mixture is
stirred at 0°C for 3 h, 5 ml of water is added and the mixture is extracted with dichloro
methane, the organic layer is washed with 5 ml of IN HCI followed by brine. Organic layer is
next dried over Na,SOs, the solvent is evaporated under reduced pressure, and the resultant
crude (5), UVA 2, is purified by column chromatography on silica (100-200 mesh) in 50% n-
hexane in ethyl acetate. 1H-NMR (400MHz, CDCl;) 6: 1.54 (s, 6H), 1.63(S, 6H), 1.92(s,
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[ 00093] Above crude conpound (2) is dissolved in THF (20nl) and treated
with 0.2M aqueous solution of LiOH over night at anbient tenperature. THF
i s evaporwiDedionts®n reduced pressure, then the crude re®Cuus2009/06834ut ed
with water and acidified with IN HC1 (PH=3) and extracted with DCM dried

over Na2S centrated under reduced pressure, and the resulting crude
i nt er medi gﬁiﬁ?}g) 8 ’{)%rq IfIF@(IiD’b‘bz(b‘b?ﬂmﬂ3HEI403M-4)@J§}§W%§HM‘-5§®®522@% silica,

5% MeOH i |94t 4 t i 1 1<l B9(s, 6H),
1.92(s, Ie,ﬁﬁmgé %gz’gfjfzs'f?(t’gﬁ?m\]l{:z 1% Wg(%ﬁ%% 6(%2%?{)? 48?74?1,(% K
5. 54- 5. 552k, 73pt7.43-Lm, @y(l), T87491(18( 240, 7.8P(sHH), 8/64-8 H8 SO NEHH) MS4 BOKHAGA), .
00094] A gl f i N.20 rd di.chl th
o added TN CRR, Thechel 4o Re LMt 25 AN B &Y VEIS,°1 0. Bo7 7o)

of 4, cat disyipiion speoitmt of D- MAP and 40nl of dichl oro nmet hane at OC under

ni trogen atnosphere. Reaction mxture is stirred at Co Cfor 6 h, 50 m of
water is added and the m xture is eRkangglé®8d Wi th dichloro nethane, the
organic | i's shed wi.th 30 of 1IN HCl fol ] owed by brine. Oganic

| ayer is E’y’&%ﬁ oV Pemfébﬂ“s‘l”ﬁ%” SRAETHE ?’ls_;tél' protongldyV ‘Ggﬁﬂ’éher pithticed

pressur e, inbéRios, UV 3ta@EBdhg RAUNshoWRbEMR: 4. s purified by col um
chromat ography on silica (%00- 200 nmesh) in 50% n-Hexane in ethyl acetate.
1H NVR (400MHz, FCDC13) 8: 0.63-0.67 (tHJ = 7.2 Hz, 3H), 1.57 (s, 8H), 2.00

(s, 3H), 2.33 (4, 3H), 3.07-3.20 (m gﬁ) 3.45-3.46 (m~4H), 4.39-4.42 (t,
J =6.8 2HJ, _J5. 53 (. .%H%O 6.07 (Sy-1H) [ 6.67-6.70_¢d, J = 9.2 Hz, 2H),
7 12-7.22 811), “}“.Fé&_?,' A8 (M 2H) 8847091 ( 8.30-8.33 (d, J =
9.2 Hz, 2K MB oM+H (785°5), MrNa 4) Five pe opsey

: : sk ar ved at 302
nm 350nm 482Mm 530 nm and -@ W yigibl e sp @;
[ 00095] This exanple illustrates t¥¢ synhesis of a tri-functional OH
UV- absor bewo.of:2¢ske i nventi on, UVA 5 lagtording to a scheme shown bel®w.
Dar ocure- TPO, Mw: 348. 13Mw. 426. 04 2, [ §0096] A mi xture of,,p6,.d,14. 3nmol ) of
conpound 1, 3.55g (20.09 nmol ) ol W 3eBronosucci ni ni deMo.®t 388 of Al BN and
30 m of tetrachl oronethane is refhkuxed for 5h under Nitrgogen atnosphere.
The reaction mxture is filtered after cooling. The filtrate evaporated and
dried to obtain conpound-2 (8.4g cryde), crude TLC shows closure mltiple
spots. Wthou urther purification e material is taken for next step:
[ 00097] A m xt of 19.8 mmol of co und 2, 3.64g (8 mol ) of siof@r

acetate an + DCC/D-MAP
7/ \ O >
N N HO DCM/0°C N\ P
_/ N N
o NN —/
OH w d NN
¢ ° "0
3
4
C45Hs50NgOg
Mol. Wt.: 770.92

[00087]  Starting fluoro compound (p-fluro acetaophenone derivative 1) is preparaed
according to the procedures described in U.S. patent No. US 5,554,663 (herein incorporated

by reference in its entirety).

[00088] Intermediate-2 is prepared as follows. p-Fluoro acetophenone derivative 1 (5g,
0.017 mol), piperizine (2.0g, 0.033 mol) and potassium carbonate (6.9g, 0.05mol) are
dissolved in 50 ml dry DMF and reflux for 24h under nitrogen atmosphere. After complete
consumption of starting material (the progress of the reaction is monitored by TLC), the

reaction is cooled to room temperature and after the solvent (DMF) is evaporated, the residue
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85 m of glacial acetic acid is refluxed for 3h. The m xture is filtered
and 500 m of water is added to the filtrate and m xture is extracted with
150 m ofwDCGMo@Bsaitmes). Conbi ned organi c | ayer i s washedTaiseévones34m of
water (3 tines ), dried over Na2SO4 and the solvent is renoved under

reduced pressure Crude product is purified b% col um chromat ogr aphy (25%
Et 0Ac in Hedissalygd indichloramptbansand washed pithiwetan (hXK28mlgoT heorganis/ apisat i on.

%H;lg'V?R 68 &?%]l\éh%ﬁ)h%% cﬁled%§%}5a(1ﬁyd @Rﬁuﬁgé@?ﬁﬁ%e c@gé% @bta%scgg(ggl A2 !

m xt ure ofaﬁ@gV(mr@@Q ismoifid by caompduordat8graghy ukgiibe metkano2il81 mM  1- 1Cl1,

14.06 m 0 ef | uyxed for over night. THF is renoved
under red@%:del(ﬁ’ preehsaéu lg)oégé)"ﬁhr}{ “4kier is added and the mixture is

i th 15 OB dupmedias e oLl anf SRR RG] 52 BNTED N85, na

t he sol vedissdlgedan a@afnatleqsoﬂt) ds ertedat t%ﬁadbtﬁperatsreﬂwlhfrl fhen e s6REM N
chr omat ogr aphy (2% MeOH i n . After_drying, conmpound 4 is obtained.

1H NMVR  ( AYpRiaged upgseyaguugs to yietsqompopd) 3 asyeliow residue. it js ugyd)for the gext sip 2H) |

6.99 (s, Zihout furfiRs furfiladidh. 6H) 7.97-8.02(m 4H). Ms: 365(MtH), 387(MtNa).
[ 00099] A m xture of (10.977 mmol ) 4, 1.20g (12.0747 mol ) SUCCI ni c

44
anhydri de 2 ol uene
is refl uxe@ﬂf@r éﬂhé cﬁgéaﬁﬁn%g%ﬁma(?bﬁgh%@fi gﬂé’ﬁge ﬁﬁgﬁﬁgéﬁ} ?@E%ungl ent

t enper at uB€3.6F 10 13wbl.Benzotszay dgyyntitedd.2 6% Il 3mell amiaehtqjytessmuat oftve resi due

di I f h and washed . wi il 1IN HCL.
IO?galmscszol \le@gf; mlrb L5‘%rl e (%ﬁ‘j ng\efg&f’tgg'}rﬁlg%é{ﬁ l\é\%?{fe%iaéwrée{g?ﬁ\%gﬁ' Eu(ﬁ‘(%? reduced

pressure aatr tshedeahhatmeﬂixmmd dxtiacted ivdth@idhéddo edhatie, hr@ughicalhyesd C. 1H NVR:

400|VHZ 1 0 = 5.6 H, 4 5.08
( 6. 99% g’ Q’I‘-@ 304l leyig‘d%ﬁﬁweé %rn?e g‘g Srgaqj?layeﬁls gr ljzovr\:lgll\_lia)lﬁ@@(tm'_é S
487( MtNa) sol{quQQ%Q%ora?edstﬁlldb'rt&%e@{)regsufyfﬁld(tﬁ)@crgget c)onﬂ)BuIWUV% 30gt of

dichloro nethane is added to a stirred m xture o g (10.55 mol ) of 6,
3.411g ( 1ourEBdiyeplpmafchpmaggraphy poSidics(186300 mesh) @nlw andlugomwithB0%i chl or o
nmet hane a t t i rr.ed at 0OC
for 3" hoar49vagh 6y Mok G ASPNFIERRRNALS cpldT5 8 B0 82 (L T o, B}, TIOE

di chl or o me8 ayaH), Thzd 180 gan2id), | 8§ &, 4H} 2ms¢;eﬂ)\m65h2 a(tyd = 68 HAN2HC1 f ol | owed

undor 1 cupeea ReTa A Eih AT fe BCEAl R st R eh bR weel

chromat ogna arg 1%, g2 4 QQOQHQEZ:}? 5.48(s2YR6DB QNG H),Ib. JibizmM?
(400ML- 1 z, éR:Dc13 _'H§ 5]@ ) (H; ngw

2H) 2 85212) é’@@H hlz(elléHNi 222194%31 o8 43421@141 f; 0JH33 @dﬂfzmingg 4. 38 (t
gH%mgz@lﬁ 47347 F&ngﬁg%%ﬁo é&%&ﬁh@p@ %M;% (?ﬁ 8. ﬁg&d J=8.4

7 86 7 99()¢akszﬂlbi)abse8/e03t2160ﬂ1( R4 aB3 M frsin L1V Lisible\dBectia7 0 ( I\/H—l) Three peaks
are observed at 218 nm 296 nm and 380 respectively in UV Visible
absor ption spect ra. [000101] ThrouBkaouople#thi s application, various

bl i cati f - The, di scl _of th b h
RN i P S e B SR

order to mRegichUWVR AARE6HINE® 4 StherosHMMNERW: CONPosi tions and net hods
descri bed herein. [000102] Various nodifications and variations can be made

to the conpounds, conpositions and net hods described herein. Qher aspects
of the compounds, conpositions and nethods described herein will be
apparent from consideration of the specification and practice of the
conpounds, conpositions and nethods disclosed herein. It is intended that

t he specification and exanpl es be consi dered as exenplary. Wat is
clainmed: 1. A conpound conprising an ultraviolet absorber, a polynerization
initiator directly or indirectly bonded to the ultraviol et absorber, and an
ethylencally unsaturated group directly or indirectly bonded to the
ultravi ol et absorber. 2. The conpound of claim 1, wherein the conpound
conprises the formula | Y-L2-z-0-xI wherein
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Zis a divalent radical of forrmula (la), (Ib), (lc) or (Id) o/ \,/\

R3b-N---- " 1/*/--"NR3 R3a N, R3b-r _ ,Y/'"I'"N /PG o (1 b) *
WO 2010/078001 PCT/US2009/068347
Step 1
o
0

Q:}'Q C')%LC' Q _025m LioH Vo >O<E8H

THF/NaH/HMPA «7&% 'y THF/ 00 c
YK I\I\IIN-@ C23H23N30g

Mol. Wt.; 437.45
1 3
Step 2
o DCMID-MAP 3;.7 0 NQ
C23H31N30 Mw: 365.51 Target compound
3 4 CagHsoNgOs Mw: 784.94

[00092] Preparation of Compound-3: NaH 60% (0.246g, 6mmol) is added to a stirred
solution of compound-1(1g, 3mmol) and 2 ml of HMPA in 20 ml of Dry THF added at 0 ° C
under nitrogen atmosphere. After 10 min, the solution of dimethyl malonyl chloride (3mmol,
freshly prepared form dimethyl malonic acid and oxalyl chloride) dissolved in dry-THF is
added dropwise into the reaction mixture at 0 ° C. The reaction mixture is stirred at 0° C for
1h, then the reaction mixture is quenched with IN HCI (20ml) and extracted with DCM, dried

over Na,SO4 and concentrated under reduced pressure to obtain crude product (2).

[00093] Above crude compound (2) is dissolved in THF (20ml) and treated with 0.2M
aqueous solution of LiOH over night at ambient temperature. THF is evaporated under
reduced pressure, then the crude residue is diluted with water and acidified with 1N HC]
(PH=3) and extracted with DCM, dried over Na,SO,, concentrated under reduced pressure,
and the resulting crude intermediate (3) is purified by column chromatography using 100-200

silica, 5% MeOH in DCM as eluting agent. 1H-NMR (400MHz, CDCL) 8: 1.59(s, 6H),
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2z00-- Rr.A R3z1l R4z UPG R20\ R3z-"tlIl \*. in which R3a, R3b, R3c, R2z,
R3z, R4z, and Rl z, independent of another, are hydrogen, hal ogen, a Cl-Cl2
| i near orwbranaitewial kyl group, a Cl-Cl2 |inear or braneh@edSalrorss4yr oup,
or a C6-C24 aryl or substituted aryl group, PGis a protective labile

mor oty sel RGBT Il Heh B SRTRRL YRR R iR (g q;ﬁ&%«?ﬁé’r oxi de

(1 ), a PRTAXALE). Ms)ugg(mn{)am(jéﬂ+%pup, an a- hydr oxyket one,
a-am noketone; Y is a nonoval ent radical of formula (2)

[00094] A solution of 5.7g (0.00277mol) of DCC in 20 ml of dichloro methane is added to
a stirred mixture of 4.8g (0.01108 mol) of 3, 2.83g (0.0077mol) of 4, catalytic amount of D-
MAP and 40ml of dichloro methane at 0° C under nitrogen atmosphere. Reaction mixture is
stirred at 0o C for 6 h, 50 ml of water is added and the mixture is extracted with dichloro
methane, the organic layer is washed with 30 ml of 1IN HCI followed by brine. Organic layer
is dried over Na,;SOy, the solvent is evaporated under reduced pressure, the crude target
compound, DP-UVA 4, is purified by column chromatography on silica (100-200 mesh) in
50% n-Hexane in ethyl acetate. IH-NMR (400MHz, CDCl3) 6: 0.63-0.67 (t, ] = 7.2 Hz, 3H),
1.57 (s, 8H), 2.00 (s, 3H), 2.33 (s, 3H), 3.07-3.20 (m, 8H), 3.45-3.46 (m, 4H), 4.39-4.42 (t,]J
= 6.8 Hz, 2H), 5.53 (m, 1H), 6.07 (s, 1H), 6.67-6.70 (d, J = 9.2 Hz, 2H), 7.12-7.22 (m, 8H),
7.38-7.46 (m, 2H), 7.88-7.91 (m, 2H), 8.30-8.33 (d, J = 9.2 Hz, 2H). MS: M+H (785.5),
M+Na (807.4). Five peaks are observed at 302 nm, 350nm, 482 nm, 530 nm and 560 nm in
UV visible spectra

Example 5
[00095]  This example illustrates the synthesis of a tri-functional UV-absorber of the

invention, UVA 5 according to a scheme shown below:

Step: 1
Br
@(;J@ BN m @
R il <4y R
CCl4/Heat
i O
Darocure-TPO, Mw:348.13 Mw: 426.04
1 2
Step: 2
e
‘p CH3CODAg 0, @
—> P
5 @ AcOH/Reflux ]/2
(0]
3
Exact Mass: 426.04 Exact Mass: 406.13



WO 2010/ 078001PCT/ US2009/ 068347 OR15 I/ **Zi-A5- C4Z2- k=C
Cl1g21\ R14R16 in which Z1 and Z2 i ndependent of each other are a coval ent
bond, a Iwoearo/gsoobr anched Cl-Cl2 al kyl ene di val ent radiPcaiusS2@9lob83¢ar or
branched Cl1-Cl12 al kyl ene dival ent radical having one or nore hydroxyl
groups, a radjcal of - (CH2CH20)d-CH2CH2- in which d is an integer of 1 to
10, unsubsY§Pt it ed phenyl ene divalent radical, Cl-Ca alkyl or Cl-Ca al koxy

substituted phenyh divalent Fagi cal, C7-Cl12 @Hal kyl ene dj val ent radi cal,
-0- or R I N in whi Qs iy Hr b kyl ~A5~1.% a al ent bond, -0-
or R I. N in which or Cl-Cs- - (i qQ\P' rgependent of each
other are an integer of 0 o 4 i Beflaythhogen, ara\ Kyl or hal ogen;
R15 and R16 i ndependent of eash_6ther are hydrogen, CIO%} kyl , phenyl,
carboxy, OR hal ogen, or a radical of -C X3-1R17 in iC 3is -0-, -N as
defined above or -S- &qugls:ﬁg%}sm' Cl2 al kyl, C1-C12 hydr ogélal kyl, Cl1-C12

ami noal kyl , al kyl ami noar Kyt ng up to 12 car bBrfcYasaE364.
di al kyl amspe%aj‘ kyl having up to 12 carbon atons; and

0 HOW
(0]
HO “P/© TEA/Toluene o J\O
0 - =

() o L)
0 Reflux R

(0]

o @

Exact Mass:  Exact Mass; 100.02
364.12 5 6 Exact Mass: 464.14

pects

Exact Mass: 769.26

"o
o "o N d )
o /@ ©jN‘N DCC/DMAP C[: N
N + . —_— N
i b N DCMIE°C, 3h.
0
o)
Exact Mass: 464.14 o P 0:3:
6 7 ;% 8
Exact Mass: 323.13
[00096] A mixture of 5g (14.3mmol) of compound 1, 3.55g (20.09 mmol ) of N-
Bromosuccinimide, 0.05g of AIBN and 30 ml of tetrachloromethane is refluxed for Sh under
Nitrogen atmosphere. The reaction mixture is filtered after cooling. The filtrate evaporated
and dried to obtain compound-2 (8.4g crude), crude TLC shows closure multiple spots.

Without further purification the material is taken for next step.

[00097] A mixture of 19.8 mmol of compound 2, 3.64g (21.8 mmol) of silver acetate and
85 ml of glacial acetic acid is refluxed for 3h. The mixture is filtered and 500 mI of water is
added to the filtrate and mixture is extracted with 150 ml of DCM (3 times). Combined
organic layer is washed with 100 ml of water (3 times ), dried over Na;SO4 and the solvent
is removed under reduced pressure. Crude product is purified by column chromatography

(25% EtOAc in Hexane). The compound-3 is obtained after solvent evaporation. 1H-NMR
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Li and L2 independently of each other are a covalent bond or a |inker. 3.
The conmpound of claim1 or 2, wherein the polynerization initiator
conpri seswa 2ptvagpivine oxi de, a peroxi de group, or an azipd@/use@ep68347 The
compound of claim1 or 2, wherein the polynerization initiator noiety

| d | .of f h
ot gt T A B R T PR AR YN s

di val ent g aslincaln. M¥:koaniiyphsnisiagli cal of - OCH2CH20-, a dival ent radi cal
of -al k- |Is%?ﬁ M%I ?ﬁ nghgﬁroge or a Cl-C12 aIkyI radi cal and alk is

G -C12 al [gghsgpe WMﬁ{'td?@&ffga(q'ﬁ@hmcﬂ’)"ofc@rﬁﬁ&)nﬂ@tz%o'ﬁ F99f81 nffic@nd R2 are,
|ndependenté¥ t dr ogen, C1-Cl2 l'inear or branch e al kyl "group, a C6-C24
n

aryl or vqueré(a 9/12 1@ isafluxed f@pyaghar BikKisireryovsd ppdea mﬂzﬂumdqmsplurc ses a
hydr oxyl a4 v@atecr:jrs ac&gigd &d‘&gé(%lx%rgyspextr te(c316w1%f]5 aﬁ%‘ﬁ’ﬁ% (8r Ou Or a

primary, secon ar am no gr up, n2a ,1CI TD0. .. n2b
combined organic layer are washed with 15 ml of water (3 times), the organic layer is drled

over Na;SOy, a nd the solvent is evaporated. The crude product is purified by column
chromatography (2% MeOH in DCM). After drying, compound 4 is obtained. 1H-NMR:
(400MHz, CDCls) 8: 2.05(s, 6H), 2.74 (bs, 1H, OH), 4.59 (s 2H), 6.99 (s, 2H), 7.49-7.60 (m,
6H), 7.97-8.02(m, 4H). MS: 365(M+H), 387(M+Na).

[00099] A mixture of 4g (10.977 mmol) 4, 1.20g (12.0747 mmol) succinic anhydride 5,
1.22g (12.0474 mmol), triethyl amine and 40 ml of dry toluene is refluxed for 5 h under
nitrogen atmosphere and then cooled to ambient temperature. The solvent is evaporated under
reduced pressure, the residue is dissolved in 50 ml of ethyl acetate and washed with 20ml of
IN HCI. Organic layer is dried over Na;SOy. The solvent is removed under reduced pressure
and the obtained product 6 is dried under vacuum at 30° C. IH-NMR: (400MHz, CDCl;) &:
2.05 (s, 6H), 2.58-2.56 (t, J = 5.6 Hz, 4H), 5.08 (s 2H), 6.99 (s, 2H), 7.49-7.60 (m, 6H), 7.97-
8.02 (m, 4H). MS: 465(M+H), 487(M+Na).

[000100] A solution of 5.44g (26.37 mmol) of DCC in 50ml of dichloro methane is added
to a stirred mixture of 4.9g (10.55 mmol) of 6, 3.411g (10.55 mmol) of 7, 50 mg (0.225
mmol) of D-MAP and 50ml of Dichloro methane at 0° C under nitrogen atmosphere.
Reaction mixture is stirred at 0°C for 3 hours. 20ml of water is added and the mixture is
extracted with dichloro methane. The organic layer is washed with 20 ml of 1N HCl followed
by brine. The organic layer is dried over Na;SOs, the solvent is evaporated under reduced
pressure and the crude compound is purified by column chromatography on Silica (100-200
mesh) in 2% acetone in DCM. 1H-NMR (400MHz, CDCls) &: 1.73 (s, 3H), 1.89 (s, 6H),
2.69-2.72(t, J=7.2 Hz, 2H), 2.85-2.89(t, J=6.0 Hz, 2H), 3.07-3.10 (t, J=6.4 Hz, 2H), 4.35-4.38
(t, J=6.4 Hz,2H), 5.01(s, 1H), 5.99(s, 1H), 7.00(s, 1H), 7.28-7.30(d, J=8.4 Hz, 1H), 7.48-7.50
(m, 3H), 7.51-7.62 (m, 4H), 7.63-7.70 (m, 2H), 7.86-7.99(m, 4H), 8.03-8.07(m,
2H),8.08(s,1H). MS: 770(M+H). Three peaks are observed at 218 nm, 296 nm and 380

respectively in UV/Visible absorption spectra.
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s.L\N /J1E N/ e N -ttt 2?2-0 0. ,Lt..C-P1C @BaQ b @B.' Q191 11-°

XI whereint 1 and t2 independent of each other are 0 or | provided that at
| east onewof20too7soed t2 is 1, one of Qaand Qb is a covaCeniS2@onessand t he
ot her is hydrogen, C1-C6 |inear or branched al kyl group, or C1-C6 linear or

branched oup, a, b, Ba, B lnde ende of one .anot her

nyer ogen APOTE. Er9ionth sppaiony finuS BRSPS Gtk e etsnocey 168 SoF PGS —or
branched ¢Hik@xputdic@lons insheid EifiréREM HBEbPincsthéthidt by szferance\MtS e n the

pol yneri zation initiator noiety conprises a nonoval ent radical of fornmula
|11 or | vapplgatign i quder tgmgre\flly gesqpibedhs Gompapdsreoppositionspadmethiodbup and Me i s
met hyl  gr Q4Ribe®nerdil® compound of claim1 or 2, wherein the polynerization
initiator nolety conprises a nonoval ent radical of formula X1 0

[000102] Various modifications and variations can be made to the compounds,
compositions and methods described herein. Other aspects of the compounds, compositions
and methods described herein will be apparent from consideration of the specification and
practice of the compounds, compositions and methods disclosed herein. It is intended that the

specification and examples be considered as exemplary.
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JLOXI1 O wherein V is a coval ent bond or oxygen, and Ris a CI-C20 |inear
or branched al kyl group or phenyl. WO 2010/ 078001PCT/ US2009/ 068347 7. The
conpound wocorodi7s@it o any one of clainms 1 to 6, wherei nPCT/tB2@)91088347

i ndependent of each other are a covalent bond or a |inker of a silicon
group, bqng roup, a dicarbonyl group, an al kyl ene group, an al kyl ene
oxi de grougfh l3iM&di ene ani ne group, or any conbi nation thereof 8. The
conmpound afcordl ng to %ny one of clajns to 6, wherein LI and L2

i ndependent- of &TRPOYR &qmrafswgénewaloé%ebsswﬁa agplymegizajion dtiatorifeethy  of

- Xa- Ei - Xb- E2- X 1ddﬂe&%’t§6hded3@thje Wlravidiiet aBg%rHeﬁ afld GOMRYIERG|I P @G rta" bony|
(-18-), itf in which Re and i ndependently of each other are a

Ci - C8al kyl , phexgHp directly atiindigethy bopfed t@ﬁheﬂjltr@mletabm substituted phenyl, a
di val ent radical of -(Ra0O)- in which Rais a linear ?OR’
2. The compound of claim 1, wherein the compound comprises the formula I

Y—L?—Zz—L'—X I
wherein

Z is a divalent radical of formula (1a), (1b), (1c) or (1d)

RSa\ N O/ R1Z
AT el S
3b_1
¢ k\/:EN/N@. 12
RSC
PG

3 O/

R a\ _N _/R1z

_;EN/N \ /\,> (1b)

R2 o o
X \
el T
N - (lc)
R4z/\ /\*
A¢ X
31.£
% I X, (id)

in which R*, R*®, R*, R%Z, R*, R, and R'%, independent of another, are
hydrogen, halogen, a C,-C,; linear or branched alkyl group, a C;-C; linear
or branched alkoxy group, or a Cs-Ca4 aryl or substituted aryl group, PG is a
protective labile group;

X is a monovalent radical comprising a polymerization initiator moiety selected

00
o
_C_P_
from the group consisting of phosphine oxide ( | ), a peroxide group, an
azide group, an a-hydroxyketone, or an a-aminoketone;

Y is a monovalent radical of formula (2)
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or branched C1-Cl12-al

R' is Hor G -C8alkyl;

bond, a dWvoabmvrscoadi

kylene and nis fromlto 10, -c-0-, or -C-N in which
El and E2 independently of each other are a coval ent
cal of - -N N (Ra0)- in which Ra aoa/us2emecssef i ned

above, \-/ , -c-0-, or O R" 111 - Ni C - n which R" is Hor
Cl-Cgal kyl, a Cl to Cl2 linear of branched akkyl ene divalent radical, a

cycl oal kyl diradi cal
diradical with up to
carbon atons, an aryl

W t, a an al kyl cycl oal kyl
40 Eg?bojﬁﬁ é 9_fQ1_a$§yl aryI diradical with up to 40
al kyl ene di val ent Ra.dl C&s with up to 40 gagybon atons,

or adicarbonyl group the for 0) L3C(0) - |n which L3 is a Cl
mfﬂauzlaﬁ%é ?f& @

to Cl2 |linear or

2 dKleres %PE pther #gp ceﬁa lengpond 4 lingar gf) \\3-

wherein Fe, Re2, ansraﬁﬂéd cnd:qpﬂnﬂewdlvalaﬁ r2QR81, ANALDBF brtfhedclid)par or
branched Cil-C4- aI | cyl ene and w, w2 and w3 i ndependently of one another are

a nunber fromO to leylprrecﬂmi@tgrqdwathameogmmre@ndrmi)grqugs B radicabof - and ’>7"

Xb d X d d t t -
o B oR: 00R b 11107 RO R TF MRS Par e, P psguea % N
00000 111111H11 phenylene divalent radical, C;-C4 alkyl or C;-C4 alkoxy substituted

phenylene divalent radical, C;-C;, aralkylene divalent radical, —O- or

Rl

|
—N— in which R’ is H or C-Cg alkyl; As is a covalent bond, —O- or

Rv

|
—N— in which R’ is H or C;-Cg alkyl; q; and q; independent of each other

are an integer of 0 or 1; R4 is hydrogen, C;-C4 alkyl or halogen; R;s and R

independent of each other are hydrogen, C,-C4 alkyl, phenyl, carboxy,

Rl

I |
halogen, or a radical of —C—X3—R47 in which X3 is -O—, —N— as defined
above or —S— and R7 is C;—Cy; alkyl, C,—C;; hydroxyalkyl, C;—C,;

aminoalkyl, alkylaminoalkyl having up to 12 carbon atoms, or

dialkylaminoalkyl having up to 12 carbon atoms; and

L' and L? independently of each other are a covalent bond or a linker.

3. The compound of claim 1 or 2, wherein the polymerization initiator comprises a

phosphine oxide, a peroxide group, or an azide group.

4. The compound of claim | or 2, wherein the polymerization initiator moiety

comprises a monovalent radical of formula Ila, IIb or XI

O
R2

R!'A

O
¥ R

R!'A

wherein R is oxygen, nitrogen, a linear or branched C,-C,; alkylene divalent radical,

Rll

a divalent radical of —OCH,CH,0O—, a divalent radical of —alk—rll— in which

RTis hydrogel or a C;-C;; alkyl radical and alk is C;-C;; alkylene divalent radical, or
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-HNCG0-, -SSCNH, -0-CG, -CO0-, -S, and -HNCS- in which R'" is defined
above. WO 2010/ 078001PCT/ US2009/ 068347 9. The conpound of claim 8, wherein
t he conpownaoig7emii ned by the fornula V o' L 1-x R3- ) PET/USgooni0es3eTn R3 i s
hydr ogen, hal ogen, a C -Cl12 |linear or branched aIkyI group, a C' C12
l'inear or branched.al koxy group, or,a C6-C24 aryl or substituted aryl

group. 10. The ¥ e ¢ g‘?re‘tfl ARDR’ %é‘i“@P?Fd%’tiys hﬂir?ﬁfﬁoﬂ/ﬁi -entlineardrcal  of
the formula VI prand a G-C12
| i near or brached 2@f€EM§$g§é%@Bé%g%d@F&wmhpggg%ggﬁg%ﬁ¥ﬁtg§ﬁgrgﬁﬂmg%u a
C7- C24aral kyl ¢g™dup; A is a hydroxyl group, a Cl-Cu al koxy group, a C6-C24

aryl oxy group, pr rou a_carbonyl
group, a dicar b%ﬁ?@&gsﬁ%g?drwyg%%&%qfd l‘lﬁo gr%uPan% aryg’w ENEPGf Bup, a
Cl-C12 | i near mrlnﬂwﬁmmadhmbkwhmmwogeu@r oup, a Cl1-Cl2 linear or branched
al kyl ene am ne group, or an 3acorrbl nation thereof. 11.The conpound of claim

8 or 9, wherein the comg?u forﬁj{l 6sz||

||
>;' \Q3b

wherein tl and t2 independent of each other are 0 or | provided that at least one of t|

XI

and 2 is 1, one of Q"*and Q'? is a covalent bond and the other is hydrogen, C-C¢
linear or branched alkyl group, or C;-Cs linear or branched alkoxy group, Qza, QZb,
Q™ Q3b independently of one another hydrogen are C,-C,; linear or branched alkyl

group, or C;-Cy; linear or branched alkoxy group.

5. The compound of claim 1 or 2, wherein the polymerization initiator moiety

comprises a monovalent radical of formula Il or Iva or b

O 0
* * Ph
Me
Mé OH Ph—' N(Me),

III IVa

o 6]
O < > IS IVb
—/ Me

Me OH
in which Ph is phenyl group and Me is methyl group.
6. The compound of claim 1 or 2, wherein the polymerization initiator moiety

comprises a monovalent radical of formula XII
0]

0 V.
O/ ~ R XII

wherein V is a covalent bond or oxygen, and R is a C{-Cy linear or branched alkyl

group or phenyl.
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L1- X O-

u, and v woeplvats@pendent |y,

wherein RL is hydrogen or nethyl. 12. The conmpound of claim 11,
wherein L1 is a divalent radical of the formula wherein o, p, q,
an integer froml to 5; ana@CRUSamd/06%B27

r, s,

i ndependent|y of each other are hydrogen or a Cl-Cl2 linear or branched

al kyl gro
9, wherei

2010/0 8001PCT/ US2009/.068347 he. ¢ d of
2P he 106 AIBRHAL ARBUTR LN 7 o GIPHEA iUk MCSiE g4 b mdepende

of each other are a covalent bond or a linker of a silicon group, a carbonyl group, a
dicarbonyl group, an alkylene group, an alkylene oxide group, an alkylene amine

group, or any combination thereof.

Ia|n18 or

The compound according to any one of claims 1 to 6, wherein L' and L independent

of each other are a covalent bond or a divalent radical of
—Xo-Ei-Xp-E-X—
in which:
Re
)
1 _‘T'i_
X is a covalent bond, carbonyl (—C—), R’ in which R®and Rf

independently of each other are a C,-Cs-alkyl, phenyl or a C-C4 alkyl- or C,-Cy4-

alkoxy-substituted phenyl, a divalent radical of (R*0),~ in which R? is a linear

O
or branched C,-C,-alkylene and n is from 1 to 10, —ICI:—o—, or —P;—rh— in

which R’ is H or C;-Cg alkyl;

E; and E; independently of each other are a covalent bond, a divalent radical of —

N N Q
(R*0)y— in which R? and n are defined above, “~— —g-—o—, or
o R

—P:—rh— in which R”’ is H or C,-Cg alkyl, a C; to C; linear or branched

alkylene divalent radical, a cycloalkyl diradical with up to 40 carbon atoms, an

alkylcycloalkyl diradical with up to 40 carbon atoms, an alkylaryl diradical with

up to 40 carbon atoms, an arylalkylene divalent radical with up to 40 carbon
atoms, or a dicarbonyl group having the formula —C(O)L’C(O)- in which L’ is
Ci to C;; linear or branched alkylene divalent radical or (R*'-0) ,~(R"-O),,~

(R —0)_.—, wherein R*', R, and R’ independently of one another are a linear or

w3
branched C,-C,-alkylene and w1, w2 and w3 independently of one another are a

number from 0 to 20 provided that the sum of (n+m+p) is | to 60; and

a

R
. i |
Xp and X, independently of each other are a covalent bond, —C—, -O—, —N—,
R RII Rll O
? 9 I Fol i
—C—N-—, —N—C—, —N—C—NH—, —HN—C—N—, —O0—C—NH—
(0]
il fl i
—HN—C—0—, —S—C—NH—, —0—C—, —C—0—, —S—, and —HN—C—S—

in which R’ is defined above.
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L1- X wherein R3 is hydrogen, halogen, a C-Cl2 |inear or branched al kyl
group, a Cl-Cl12 linear or branched al koxy group, or a C6-C24 aryl or

subst i t utwo 2arid78@noup. 14. The conpound of claim 8 or 9PCERUS2@90683AT
conmpound has the fornula I Xa or b PG d R5 LLX wherein R5 is hydrogen, a
Cl1-C12 |inear or, branched aIkyI gr oup, I near or branched al koxy
group, or & C- tEFogpeyndpf C?HB&‘i"'ﬂ‘iﬁ?‘%&]‘eéP?‘PO‘@ddﬂfﬁﬁU%b forawhoVind of claim
8 or 9, vvherel n the conpound has the fLor){ruI a X ,PGO0OL2-Y

I {} v

wherein R? is hydrogen, halogen, a C;-C; linear or branched alkyl group, a C;-
Ci2 linear or branched alkoxy group, or a C¢-C,4 aryl or substituted aryl group.

10. The compound of claim 9, wherein X is a monovalent radical of the formula VI

O
B

R' A
wherein: R' and R? are, independently, hydrogen, a C;-C; linear or brached alkyl
group, a Cs-Cy4 aryl or substituted aryl group, a C7-Co4 aralkyl group;
A is a hydroxyl group, a C;-C;; alkoxy group, a Cs-Cy4 aryloxy group, or an amino
group; and
B is a silicon group, a carbonyl group, a dicarbonyl group, a C,-C, linear or
branched alkylene group, a C;-C;; linear or branched alkylene oxide group, a C;-C;
linear or branched alkylene amine group, or any combination thereof.

11.  The compound of claim § or 9, wherein the compound has the formula VII

/N\
oy
N
O

wherein R'° is hydrogen or methyl.
12.  The compound of claim 11, wherein L' is a divalent radical of the formula
L S Z e\ t Jero
)H\ A —§1— . —SI_O * o or *—S§j *
> R!12 T R12 ’ ]'212 v
wherein o, p, g, 1, s, U, and v are, independently, an integer from 1 to 5; and

R'! and R'? independently of each other are hydrogen or a C1~Cj linear or branched

alkyl group.

40



R6 wherein R6 conprises hydrogen, a Cl-Cl2 linear or branched al kyl group,
a Cl1-Cl2 linear or branched al koxy group, or a C6-C24 aryl or substituted
aryl grouww0 208/0x8000pht hal mi ¢ | ens conprising a pol yner WRQITAI$2009/068387

copol yneri zati on product of one or nore conmpounds of any one of clains 1-15
Wi th one or nore vinylic nononers and/or macroners. WO

2010/ 078001PCT/ U82009/ 068347 17. An ophthal mc | ens obtainable by a process

conpri sing. t he s of roducin nto a ld a lens-formon
mat eri al , wher €] F‘F?BOLI“&?ZC]P &n‘)hg "Y%&feg?t:h‘éfzorﬁ F%‘B%rlsﬁﬁ@eé?”%@%corrpounds

I n any of clainms 1-15; b. curing rGe |ens- form ng mxture to produce the
| ens; and c. renoving the |l ens O om %€ nol d.

@f ‘Q vIII

L-x
wherein R? is hydrogen, halogen, a C;-C;; linear or branched alkyl group, a C,-C;
linear or branched alkoxy group, or a Cs-Ca4 aryl or substituted aryl group.

14.  The compound of claim 8 or 9, wherein the compound has the formula IXa or b

PG
O R
Ly
y-12 N
L'-X
PG
0O R
0N
NN \ | /
IIJ-X

wherein R’ is hydrogen, a C;-C; linear or branched alkyl group, a C;-C;; linear or

branched alkoxy group, or a C¢-Ca4 aryl or substituted aryl group.

15.  The compound of claim 8 or 9, wherein the compound has the formula X

L2-Y
Q ’
x-L!

wherein R® comprises hydrogen, a C 1-C1 2 linear or branched alkyl group, a C,-C,
linear or branched alkoxy group, or a C¢-Ca4 aryl or substituted aryl group.

16.  An ophthalmic lens comprising a polymer which is the copolymerization product of
one or more compounds of any one of claims 1-15 with one or more vinylic

monomers and/or macromers.
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WO 2010/078001 PCT/US2009/068347

17.  An ophthalmic lens obtainable by a process comprising the steps of:

a. introducing into a mold a lens-forming material, wherein the lens-forming

material comprises one or more compounds in any of claims 1-15;

b. curing the lens-forming mixture to produce the lens; and

c. removing the lens from the mold.
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