VI SI BLE LI GHT ABSORBERS FOR OPHTHALM C LENS MATERI ALS Fi el d of the

I nvention 5 This invention is directed to visible |ight absorbers.

I n partiowbanii/obils i nvention relates to novel azo conpecmdSEE0OMEIE
especially suitable for use in inplantable ophthalmc |ens materi al s.

i oBackground of the Invention Both UV and visible |ight absorbers
are known as ingredients for polyneric materials used to nmake ophthal m c

| enses, and such absorbers may be used in conbination with each other.
These absorbers are preferapl val ent | meric network
of the lens nsékséglr%f-r)(i\"ﬁg@%@%%gﬁﬁ@oﬁwg@ﬁmﬁigmxk the materi al
to prevent themfrom m grating, phase separating or |eaching out of the
lens material. Such stability is particularly inportant for inplantable
opht hal m ¢ gigasetheiesionhe | eachi ng of the absorber may present both

t oxi col ogi cal Tssues and lead to the loss of \ 20visible Iight blocking
activity in the inplant. Many absorbers contain conventional olefinic
pol yneri zabl e gaispisyergioohs alireotetitacsisihlatight alesoyberse, In metticatarythesm de,
acryl am de .or styrene groups. pol ri,zati on_ w r. | jents in
the | ens ne{?‘éeﬁ%g%{s'?la%as {OyB$%3é| CZ? %%@gdrrﬁé?%ﬁ?@i %the:a%ﬁ]grsyhﬁéggi)or ates the
absor ber s iusedn iryg@antablel dphtteaimpl lgmemat=ialsn. | ncor porati on of additi onal
functional groups on an absorber may influence one or nore of the
absorber's |ight-absorbing properties, solubility or reactivity. If the
absor bep da®skg@iundaythelddfdrtonent solubility in the remai nder of the
ophthalmc lens material ingredients or polyneric |lens 30material, the
absorber may cogl i.nto, i Ve ast ingtddibrtd and
result in decr e?ggfiQ@ptapgaylg@[%#'gﬁyg%%?ﬁg%%ng. % 'ng%ritéeggéf vi si bl e
| i ght absorgeéymerisuinatasials t9rd (e enake ophthalodialenses.eardesueiabBerbetsund in U. S
Pat ent. NOS. 2R Bd gseng'r%’cowmr‘iatloﬁ \Mﬁfgfdﬁ fhé&r ﬂggétahg&%hrsvéréw%f@r b:lg)ght .
absor bi ng conpounds” t hat are copol yneri zable wth other ingredients in

i mpl ant abl eovalrsthiimhpend 40 $he pelymeangenstworkerbthesiens metesighinsteddzef and are

efficient ig i qtﬁ%}p i’ﬂ:g\; = S am. 5 Sunmary
of the Invesrrlh‘?@??{yp"cgﬂlg Srggé\gﬁfgqp%\%gﬂ?? n pﬁéﬁp%ﬁgr%%ﬁ'?rﬁ%’ conpounds
t hat sati sfphastesepbrtiogodj eechingsoutTolethe lens metgselindsuciy staddipetsi al | y
suitable f : ' Wﬁil%] D 1RO IH fla XS l'i ght
(appr oxi m%@%ﬁgqmb%ﬂ%{ éé@ét&gg@? e_'?éé%asreg “ISHS?%]E Ilgg‘lfrgﬁr‘é)hge in

opht hal i ¢ thembesrbel msyuprieagntcath dexicelegisalgssupsegndaleadparthe dogsapi y usef ul

i n inplantaplg.k ; as: | ar | enses (1OLs). 15The azo
conpounds g&'?ﬁé%ﬁ%éh@%&@ﬁ*@%@@ﬁ% n reactive groups, which allow for
coval ent attachnent of the absorbers to ocular lens materials.

Addi tional | ?/ g mnzbassroh%r? d@htatimetgplv@ﬁiené[ ?I@ﬂﬁatdmérw%bh?gm%,hesi zed in
approxi matel y - te romreadi aval | apl e, I nhexpensive starting
mterial's ibhomt TRERUEIET GOy MELRTORGI Gy, ApHpmide o Strene

groups. CopoIYmerization with other ingredients in the lens materials,

25 typically with a radical initiator, incorporates the absorbers into the resulting
polymer chain. Incorporation of additional functional groups on an absorber
may influence one or more of the absorber's light-absorbing properties,
solubility or reactivity. If the absorber does not have sufficient solubirlity in the
remainder of the ophthalmic lens material ingredients or polymeric lens

50 material, the absorber may coalesce into domainé that could interact with light

and result in decreased optical clarity of the lens.

Examples of visible light absorbers suitable for use in intraocular
lenses can be found in U.S. Patent Nos. 5470,932. What is needed are
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20 The present invention also relates to ophthal m c device materials
cont ai ni ng such azo conpounds Brief Description of the Drawi ngs 25

Fi gures Iweo 211ghemspercent transmttance curves for Conpowru$201d0409G at

vari ous concentrations. Figure 5 shows the percent transmttance
curve for a conbination of 30Conpound A and the UV. absorber ('UV-1").
Figure 6 shows the photostability results for the formulation of Exanple
11D after light exposure equivalent to 20 years 2 Detailed Description of

the I nventiop,.. - Unl ess i.ndi cated ot herw se, all ingredi.ent amounts
expr essed i?&ﬂ?@%é’ﬁlbfggaﬂe?ewrgp% clgpé)ggﬂ?seﬂxaésar%Wp\gjymenngle.m azo
conpounds afthéhengpedsmst ini vslabtable Femeemakerialsol letativalg siekpatsiveeto | O
Formula | wherein 15X1, X2, and. X3 inde ntly = H Cl - | kyl, C1 -
C6 al koxy, PARKSES, 2B abeeﬁgg?leng}‘, a*%”&'ﬂé)ﬁ&?qetﬁt“?’g%? approxifyately -88CG al kyl: W
= not hi ng _o¢g5—r0n,C(:0)-Nl-|- CH2-CH2-; and Z = H, CH3, C2H5, or CH2OH.

3

Summary of the Invention

The present invention provides novel azo compounds that satisfy the

above objectives. These azo compounds are especially suitable for use as

1w monomers that absorb a portion of visible light (appfoximately 380 - 495 nm).

These absorbers are suitable for use in ophthalmic lenses, including contact

lenses. They are particularly useful in implantable lenses, such as intraocular
lenses (IOLs).

15 The azo compounds of the present invention contain reactive groups,
which allow for covalent attachment of the absorbers to ocular lens materials.
Additionally, the absorbers of the present invention can' be synthesized in
approximately 3 - 4 steps from readily availéble, inexpensive starting
materials without the need for column chromatography.

20

The present invention also relates to ophthalmic device materials

containing such azo compounds

Brief DescriptionAof the Drawings .

25
Figures 1 - 4 show percent transmittance curves for Compounds A—-C

at various concentrations.

Figure 5 shows the percent transmittance curve for a combination of
3 Compound A and the UV absorber (“UV-17).

Figure 6 shows the photostability resuits for the formulation of Example

11D after light exposure equivalent to 20 years

2



20 Preferred conmpounds of Fornula | are those wherein X1, X2, and X3

i ndependently = H G - &4 alkyl, or C1 - ¢4 alkOXY, Y=H C or- 4

al kyl ; Wwonetiosy3 and 25Z is H or CH3. Mre preferredprcomgseounsosos
Formula | are the follow ng three.

conmpounds: 2- hydr oxy- 3( (4- met hoxyphenyl ) di azenyl) - 5- met hyl benzyl

nmet hacryl ate (" Conpound A"); 2- hydr oxy-5-net hyl -3-( (3,4, 5-trinmethoxy-
phenyl ) di azenyl ) benzyl nethacrylate (" Conpound B"); and 5-chl oro- 2-

hydr oxy- 3- ((4- et hoxyphenyl ) di azenyl ) benzyl nethacrylate (" Conpound C').
Most preferred conmpounds of Fornula | are Conpounds A and B. 5A

r epr esent at DatgilgyDédieiption obtheti@n@id® conpounds of Forrmula | is as foll ows.
1. In Steps 1 - 2, the diazoniumsalt of a 2-nitroaniline derivative is
prepared and subsequently reacted with a desired phenol conpound toto form
an azo dye. Sindgss 1 ir@ivatedl OothemMas®, pall =ingredient amounts expressed in

s percentage terms are presented as % w/w.

The azo compounds of the present invention have the following -

structure;

O z

X H

HO W—0
X, Na |
\N
X, _ _
10 Y :
Formula i
wherein

s Xy, X2, and X3 independently = H, Cy — C; alkyl, C1 — Cg alkoxy, phenoxy, or
benzyloxy; '
Y =H,F, Cl, Br, I, or C; — Cg alkyl;
W = nothing or —-O-C(=0)-NH-CH,-CH>-; and
Z =H, CHj, C;Hs, or CH,OH.
20
Preferred compounds of Formula | are those wherein
X4, Xz, and X3 independently = H, Cy — C4 alkyl, or Cy — C4 alkoxy,
Y =H, Clor Cy — C4 alkyl;
W = nothing; and
33 Zis Hor CHs.

More preferred compounds ‘of Formula | are the following three
compounds: 2-hydroxy-3-((4-methoxyphenyl)diazenyl)-5-methylbenzyl
methacrylate (“Compound A"); 2-hydroxy-5-methyl-3—((3,4,5-trimethoxy-



HOOH CH30 Step 2 Azo dye 5 2. In step 3, the free hydroxyl group of the
azo dye is esterified to forma polynerizable azo dye containing a

(et h) acrwbaba/@smap. The (neth)acryl ate group can thenPCoruse@odaioent bonds
when reacted with vinyl nononers, co-nonomers, nacroners, crosslinking
agents, and 5ot her conponents typically used in making copol yneric ocul ar
materials, particularly acrylic 1QOLs. 10 The azo conpounds of the

pr esent invention are suitable for use in ophthalnic device material s,

particularl ial,s wll eral | n f 05 to 0.2%
(Ww of a A t‘ﬁ?ﬁ”ﬂ” ﬁumﬁlqacwﬁtﬁf ?5;06'?‘%3" %5?&_%% o7 £ g°€m|| cont ai n
fromo0.01 tnydfhxg)ia qa-ovetgxyphersyl)dazpoy)benofl mdieagyletegfCompawernd CYn. Most
preferably, IOL nmaterials will contain from0.01 to 0.05 % (ww of a

conpound of the present invention. Such device materials are prepared by
copol yneri zing the conpounds of Fornula 1 with othgr ingredients, such as
device-formng materials, cross-linking agents. TWe | OL 20or ot her
opht hal m ¢ devi ce material s cont ai ni ng the cofpounds of Fornula |
optionally contain UV absorbers and other visible _h% absor bers.

Many devi ce-form ng nononers are known in the art And 1'nclude both acrylic
and silicone-containing_mpnoners anopg others , for exanple, 25U. S
Nos. 7,101,949; 7,067/602; \7, 037 954; g, 872, /93 6,852 793; 6, 846, 897;

6, 806, 337; 6, p&) 602 : he(case of 10Ls, any known IQL
device material is s

i nvention. Preferably, A
or nethacrylic device-fornm ng nononer.
5nononers conprise a nononer of formula

aterials conprise an acrylic
referably, the device-formng

Compound A
S
CH50 . o]
HO, o]
" CH10 NQA
N
CH;0
Compound B



Il where in formula Il: Ais H CH3, CH2CH3, or CH2OH, Bis (CH2)m or
[O(CH2)2]z; 10Cis (CH2)w, mis 2 - 6; zis 1 - 10; Yis nothing, 0, S, or
NR , prowdeditdoatizif Y is O, S, or NR, then B is (Cl-22rrgS2aibBu0976 H,
CH3, Crl1+12n,+1 (n'=1-10), iso0-0C3H7, C6H5, or C H2C6H 5; wis 0 - 6,
provided that m+ wand Dis H Cl- C4 alkyl, Cl- C4 al koxy, C6H5, CH2C6H5
or hal ogen. 20Preferred nononers of fornmula Il are those wherein Ais H or
CH3, Bis (CH2)m mis 2 - 5, Yis nothing or O, wis 0 - 1, and Dis H.
Mst preferred are 2-phenylethyl nethacrylate; 4-phenyl butyl nethacrylate,
5- phenyl pentyl nethacryl ate; 2-benzyl oxyethyl methacryl ate; and
3-benzyl oxypropyl nethacryl ate;and their corr ding acryl ates. 25
Mononers of formula Il are known and can 6e nade known net hods. For
exanpl e, the conjugate al cohol of the desired nono n be conbined in a
reaction vessel with nethyl nethacrylate, tetrabutyl titanate 7
(catalyst), and a pol tzation inhHbjtor s a3 4- benzyl oxy phenol. The
vessel can then be heated t\ facilitatg the feaction and distill off the
reacti on by- prcagarc '/ g reactf=s o conpletion. Alternative
acid to the conjugate al cohol
he conj ugate al cohol with
di ne or triethylam ne.
of at | east about 75%
wng nmonomners.

and catalyzing with a carbodii m d&™or
met hacryl oyl chloride and a base such
Device materials generally conprise a total

Preferably at | east aboUt(ﬁgggbuﬂgcpevice-for

Most preferred compounds of Formula | are Compounds A and B.

5 A representative synthesis of the azo compounds of Formula | is as

follows.

1. In Steps 1 — 2, the diazonium salt of a 2-nitroaniline derivative is
prepared and subsequently reacted with a desired phenol compound
10 to form an azo dye. '

NH5*CI N,Cr

+ /N\ Na* —

o) o HCl(aq)o
CH30 i sodium nitrite 20-0°C chyo NO,
Diazonium salt
Step 1 H
HO OH

' NaOH(aq)
pH = 10-12

’ HO OH .
. N Step 2

Azo dye



10 In addition to an absorber of the present invention and a

devi ce-form ng nononer, the device materials of the present invention
gener al | ywoanmwdosa3a cross-|inking agent. The cross-|i nkecmgisagentosased i n
the device materials of this invention may be any termnally ethylenically
unsaturated 15 conpound having nore than one unsaturated group. Suitable
cross-linking agents include, for exanple: ethylene glycol dinethacrylate;
di et hyl ene egcoI dinethacrylate al |yl nethacrylate 1, 3- propanedi ol

di met hacryl at e; r opanedi al dlnethairylat 1, 6- hexanedi ol

di met hacryl at é; |Q_Stfpb'8tta?|él'&ﬁd]yd£ﬂxbfle$fﬁ3&|0 frig; gzo dye is esterified to form a
CH2=C( CH3) C( =0) 'o( 25B81R) Rz ¢ CebhidintrigHZa V‘éﬂ%tﬁ)al@ry?éie groljp‘ Pk -and
CH2=C( CH3) C( =0) )t O C( =CH2 where t = . and their
cor r espondi ng ad’F‘?M@%'at%g'iS’NBfC@f‘rt en fgr Ws%ovﬁieﬁkpﬂ’gd%h@ﬁé‘?aqt%d with
CH2=C( CH3) C( =0) Qirly CRR{AAR9- &d- th%@HB)méaﬂmmercﬂaanm&ngs dgdntshakd t he

nunber - aver age nol ecul ar wei ght i s about 400, about 600, or about 1000.
25Gener &l |y, t h@theast &Pm@ﬁﬁﬁ'ﬁﬁ Sipigale ¥R sin| imakingy OPOPEMEISt 9cWakt | east

0. 1% by wei ght anderisleAsidunsHORfiRgOLEent ity and concentration of the
remai ni ng conponents and the desired physical properties, can range to

about 20% by weight. The preferred concentration range for t he

cross-1inking conponer is 1Ho H smal |, hydrophobi c conpounds with
mol ecul ar 30 bk i ¢ss than 500 Daltons, and 5 - 17% (w w)
for larger, hydrophi conpol i th nol ecul ar wei ght s typically between

500 - 5000 Daltons. pol ymerization initiators for device
mat eri al s contai ning a conpound of\ t he prese i nvention include thernal
initiators and photoinitiators. Preferred t initiators include peroxy
free-radical initiators, such asTiethpabiyd \(Per oXly- 2- et hyl ) hexanoat e and

i-(tert-butyl cycl ohexyl) peroxylFcar bonat®s (c rciallygpavai)able as
Per kadox 16 from Akzo Chem cal s -tare., Chicage, - Il1inois). }nigiators are
typically present in an anmobunt of about 5% (ww or |ess. Because
free-radical initiators do not becone chgmyally o of the pol ymer s
formed, the total ampunt of initiat®hC] oN&riI i ncl uded when
determ ning the amounts of other ingredi€ he device materials
cont ai ni ng an azo conpound of the p?g ﬁ QXﬁﬂ&kO” ionally al so contain
a UV absorber and/or other visible g sorber Many reactive

(copol yneri zabl e) UV absorbers suitable for use in inplantable ophthal mc-
| enses #nd devices are known. Preferred UV 15 absorbers include those

di sclosed in co nJ i , - P I, Provi si P t

Appl i cation Ser Iq:g'g ﬁ\%’. gﬁbgﬁ%ﬁ,&%ﬁ ﬁ%gér&g\r}er@g‘ aﬁQ %bgl.@a#%ug%g'gr bers are
typically pmr&ﬂ;tmtmld device meatenidlar pardagdanypt@rs. al@l. nhatedaldiwill @enewlly he azo
conmpound of F e e i Yot 0 0 ng agent,
and opti ona‘fq'&a'glg@& gbospgr %e(ybgr (V{’)/%glrf rAv? Iy ﬂ@lﬁqrm% ag[)r fjs'laigﬁ)é materi al s
of the presi&it materiafst wcblmmmymaftcm OoQﬂntoaD@Bo%HMw) qgaemmm:tusd dfi¢ udi ng but

not limted_t nt o] 'W@' f_agents to
reduce tack‘p Sgenqq \(/)esnzmhl SI(({I ér%fér%lg @L guab?rlagw %ﬁ(’%g?é_ 38981%2039 A
and 2009/ 01@05%(%) obranophpesindfof ageprtesemton\reee\dune S2Bpldesice matgialair e t hose
di sclosed in Publ i cat i 0 2 0 44 Al .

10Ls const r&t %r&pgted hé (F?é)t el}l%ng 51% Eé'g'gr esent A:Fr?\%ﬁ ggﬂ?(@agﬁgg of any
desi gn capabgred@htéaeuolg as@ielvssel fommhg)lmiﬂehalmtoooa IEkcanigl agerntsssTlselQlL on that 30

can fit throu tiv i E OLs can be
of what®i s ?{n Hﬁ '315 gﬁ?/(é ”arlrsuf?n 5'% gr}h%egﬁl@ﬁﬁﬁ 8FF<°)rrpr| ie optic
and haptic mmmpaltyecrttrﬁaunthEabmirbermasdtdttmrvtsmte light abborblersser ves as the | ens.
The haptics are attached to the optic and hold the optic in its proper
place in the eye. The optic and haptic(s) can be of the sane or different

materi al . A nul tMgriyedsvideciosming rsonaa¢isede keowu etherast epd ircludedatihe

haptic(s) ar e rrades para a to the
optic. In a gﬁg?%d %' eocnee-éo t%lﬂglaqpél r% %F%%tb%?s ég??ﬁ:otsr%ggrggt%rned

of one pi ecd.SoNosal? d0il ®149; DOBEHA2NnG, 06% %heﬁ A8z, éBB@LBSZtm I6EH0L & ; ar e then
cut, or lathed, out of the materi al t% produce the 10L.




In addition to 10Ls, the materials of the present invention are also

i osuitable for use in other ophthal mc devices, such as contact | enses,

ker at opr osOhesi@®s71and cor neal inlays or rings. Thecirrosesmwioary7en | | be
further illustrated by the foll ow ng exanples, which are intended to be
illustrative, but not Iimting. 15 EXAMPLE 1 Synt hesis of

2- (hydr oxynet hyl ) - 4- et hyl - 64(3, 4, 5-tri met hoxyphenyl)- 20 di azenyl) phenol .
In a 250 mM round bottom fl ask equi pped with a magnetic stirrer was added

9.06 g (49.4 mml.) .3 “frinme iline (Aldrich, M| waukee W), 21 n
concentr at éosqgg#a&)s?éb\iéoé' aﬁgkég?ﬁs%o I%theagg%q_at @Es[’ ﬁg.s{%?@n@ L100 m

dei oni zed weviee . matedial s Ndditablee f¢r3 ubd ig, the2 cémpusitionsSiofntheApdisenth) in 30 ni
wat er was added dr i se ovyer m nutes while 25 keeping the.reaction
mxtur ot gl BRI REN A Ta T BSTie Mt e T en AHad Fonal 01
hour . Sul f anéteadplicddédeDfamingAhinome). Wasreapi@estabindtichgevitectarmingnas stirred
for an additional 20 m nutes. The ? Iidf Y\_/e»re filtered and the cold
filtraté waRONOBersSPRIRrisq 3 MRS LAY 1. 1. 3- phenyl ene) di met hanol  was

di ssolved in 100 m dei oni zed water. Approximately one-fourth by 30 vol une

of a solution conprised of 10.0 g (20 nmmol) NaOH in water was added to the
(2- hydroxy-5- et hyl - 1, 3- phenyl ene) di fret hanol sol ution and the m xture was

cooled to 0 C. The di | Y u¢ A emai ning NaOH sol Ution were
added sinmul taneousl y e (2-hydroxy-p-nethyl -1, 3- phenyl ene) di net hanol
m xture over 30-60 m and then sti'rred for 1 hour at 0 C and 4 hours

at anbi ent tenperature . The m xture was poured into 3L deionized water and
acidified to pH4 with 1 NHCl. The solid was fi%tered and washed with
several |i tyepe Wabgfulamd vacuumdried at 50 C to give a dark solid product.
1H NVR (CDCl 3) delta; 13,21 H, - , 7.71 (s, 1H, ArH), 7.21 (s, 1H,
Ar-H), 7.15 (s, 2H,Aﬁrﬂ»&b’%v0&f2%%(%ﬂéi ,c')'q-DA-mz), 3.96 (s, 6H, Ar-OCH3),
3.94 (s, 3H, Ar-Cﬂ@bs;(czb)’ﬁ,%r([@,(cﬂyjé]z;Ar-Cl-B). Thi s conmpound (and
others below) can be functionalized with pendant 15(neth)acryl ate groups:
(accordfng to For mit § (FH2bwy various esterification routes. For exanpl e, the
compound i s dissol wge 2 neanhydrous tetrahydrofuran or dichloronethane
contai ning MEHQ as i.nhi bitor and pyridine as HCl acceptor. Approximately 1
- 1.5 nol ar equi val®@ht's et hacryl oyl chloride is added dropwise at -20 - O
C. Upon addition ofy ishetlg, r@t $aamr oplovidbl et tey ishe, $anINRigtheat h is
removed and the reaction ture is allowed to stir at anbient tenperature
for 20 hours. The HC Bs'él({'r’gé)a‘re renoved by filtration and the organic |ayer
is washed with 0.5 R islN, €8k, CHHA Wint1-1\)S€¥-0C 3HNa 5P, oand t hen
concentrated under reduced pressure to give the crude product, which is
recrystallized in net Kataftetts; et hanol to give 25 the desired product. O her
standard esterificatjop routes Mﬁ%ﬁ] to Lg‘ose skilled in the art include
met hacryl i ¢ anhydr it &nd RIS MAY 5PAY routes. EXAMPLE 2 '
Synt hesi sof 2- (hydr axrmtdwyl Iz Giky( € mmwhegwé) €HbegHEB)t hatbgen.

nmet hyl phenol. : In a 250 mM round bottom flask equi pped with a nagnetic
stirrer was added 8.91 g (72.4 mmol ) p-anisidine (Aldrich), 30 m conc.
gC:j_( aq)y (J. T. B(ﬁgéﬁ?%rf}sed %ggmgr@mlewma "?5@?;*1"“9 vafuieiiﬁoisrﬂé gdg'H@,rﬂs wed water.
odiumnitrite .36 g 7. 6o n 3 wat : e ropw se over
30 i nut es (WHRMeMigpi ﬁth'%BOW&‘?C%’ri énwrf??t‘uf'ea%‘fb-’\é\%ﬁ Votherefeict i on

M Xt ure wasréta-pHeddietyl radthacidiatd; onpheryidudyr meh@tryiade s 8lghanyipemgi d was
added and i ot hen Sti.”%g for an a dititﬁnal fﬁo mn te§b Th solidls wer e
filtered oMeB3fee coPENRHIRYEHIVLM BENAEYEIF wadhd et 3-Penzyloxypropy

asi de. ( 2- hyshteadyylateraidtyibir toBesponding acrylates.

25

Monomers of formula Il are known and can be made by known
methods. For example, the conjugate alcohol of the desired monomer can be
combined in a reaction vessel with methyl methacrylate, tetrabutyl titanate

7



phenyl ene) di met hanol was di ssolved in 100 ml deioni zed water. Approxi mately
one-fourth by volune of a solution conprised of 14.7 g (367 mml) NaCOH in
wat er wasweaaddadosnit he (2- hydroxy-5-nethyl -1, 3- 15 phenyCenspaiooeionanol ,
solution and the reaction mxture was cooled to O C. The diazonium m xture
and remai ni ng NaOH sol uti on were added sinultaneously to the

(2- hydr oxy-5-net hyl -1, 3- phenyl ene) di et hanol m xture over 30-60 m nutes and
then stirred for an additional 1 hour at O C and 4 hours at anbi ent
tenperature. The m xture was .poured, ik i pnj 0 r+and

aci di fi ed 38"“‘6 00 { BolRe etk BnlblbP sicn S8 FPLASIGRIREE TR | |
several |i tvesselwaheaherabd heatadutn fdcilitate the rBactontandydistdl df5tHe macl®iv) of an
orange solid. 1H NWR ( 13) delta: 13.22 - AH, Ar- m 2H,
ArH), 7.66 YEProqugts A& -Eﬁycef?ﬂi?re(ag?"%ﬁ? APTpjetion oﬁf%’g@ﬁ, JVR?% S 4.77 (s,

2H, Ar CH2) ,scBeB8s (iavol®d, addip-methacrflicGAclds to 3he donjddds . aldghol 3dhd EXAMPLE 3

Synthesi s of , 2- hydr oxy- 3- (( 4- net hoxyphenyl ) dj 1) - 5- et hyl benzyl
et hacr yi at@ RO A9 SRR ASSbD kb BRTkaRE: PREBSL AT e 5 witn

a magnet i c raéthacrglbylaghbrigiesandrd Basensuchdisgsmoidinecr &rietbylgm(ng2. 1 mmol ) of 2-
(hydroxynet hyl ) - 6- ((4- nmet hoxypheny1l) - di azenyl) - 4- net hyl phenol in 300 mni
anhydrous THF. -50 ng 4-net hoxyphenol (MEHQ was added followed by 16.5 g
(209 nmmmol ) anhyOeoids myteridisngenctaly ceaptisenn totaltofr @ wast ebadte®®%p - 20 C

and 4.91 g (47. I th I chl.oride was added dropw se. 10 The
reaction mg&?fﬁFag’%m\%Ttge%Stti%E%@g#%r%eﬁgﬁ'rforﬂmg THO°CE%d then 20 hours at
anbi entet enperature. The solid was filtered and diethyl ether (200 nl) and
et hyl acetate (200 ,ni. re added to.t ilira The i.c. Layer was
washed with 0. S?Naﬁgt'?’na d°% bFOmher & @\%eéﬂeﬁ%@tnk'g?ﬁtﬁmsaﬁﬁg%ery.eg e sol vent
was r enpvedotmiog rmderemeredherdeszar matenidist bfether pebseptr dractionnvgsnerslly ’
recrystallized in _nethanol. tq give nae. sol j LGk S Jsed with
col d et hand®"®hG® t%%rﬁs?'g't]k'% aﬁgﬂtr sT ﬁ%&ggrsg\jg'gwgréd(egt ?gén@n% %%J'éréoom

t enper at ur endteriaté fadrttlis7inQegtion6 Ay . bel BnNNE NNyl Sthyldeically uthSatdratgds, 1H,
ArOH), 7.84 7.02 (m

2H, A-8), ¥ m@“%%H:“aﬁq?%f’??;fhgﬁbéns%‘."%%“(ré{eal v ?1‘\“3)!“%&63, SR )
Ar - CH2) , 3.d@n{sdnclads Hor Stddiblésr pthyRndlycs| diBidthatrylatei3diethyed8 ofysol 3H,
C=CGB). d%r?wet%gcw%%éa;‘wgmy% 4methacrylate; 1,3-propanediol dimethacrylate; 2,3-
' propanediol dimethacrylate; 1,6-hexanediol dimethacrylate; 1,4-butanediol
dimethacrylate; CH2=C(CH3)_C(=O)O-(CHVZCHzO)p—C(=O)C(CH3)=CH2 where p
20 =1 - 50; and CH;=C(CH3)C(=0)O(CH,);0-C(=0)C(CH3)=CH, where t = 3 -
20; and their corresponding acrylates. A preferred cross-linking monomer is
CH3=C(CH3)C(=0)O-(CH,CH,0),-C(=0)C(CH3)=CH; where p is such that the

number-average molecular weight is about 400, about 600, or about 1000.

25 Generally, the total amount of the cross-linking component is at least
0.1% by weight and, depending on the identity and concentration of the
remaining components and the desired physical properties, can range to
about 20% by weight. The preferred concentration range for the cros's-linking
component is 1 — 5 % for small, hydrophobic compounds with molecular

30 | weights typically less than 500 Daltons, and 5 - 17% (w/w) for larger,
hydrophilic compounds with molecular weights typically between 500 — 5000

Daltons.



Synt hesi s of (5-chloro-2-hydroxy-1, 3-phenyl ene)-dinethanol. In a 1 liter
graduated bottle equi pped with magnetic stirrer was suspended 100.4 (781 5
mrol ) g 4awohbowwphenol (99+% Al drich) in 500 m wat er. PATASRUDIO®IY76
conprised of 38.9 g (973 nmmol) NaCH in 100 mMl water was added dropw se to
the reaction mxture resulting in clearing up of the suspension. 168 g
(2.07 nmol) formal dehyde solution (37 %in water, Aldrich) was added and the
reaction m xture was covered in alum numfoil and allowed to stir for 10

d 10 at anbi t " it I i 1h tirring.

Tho i xt ur e was SUiA S ae Ry tatioR sPARE Bk HeORE iR SO ITH e | " %800

m wat er, awthpaandof thedresenhinv®ntidn igdlads thernaal driiatormcand. phbluinitiatorsur e was
led to 0,C, fi «-and t.h Lid in 500 ter,

ool ed 1o oPErersd el ip Bors i beri e BURBERRL 4 oBh 2 FheV ctiium < 0

give 43.8 (péraky-Fethy)héxaridate ( BIMF- dl-fprtdatytcgclofexdd (serotdicatondle 4.86 (s,

4H, Ar-C. OH cl, 20 MPLE, 5 . .

Synt hesi‘borGOTREETRY ZVeIRHR 85, Aeaor 184Pm Aken SRSmiGa p: Cicego,

di azenyl ) phiings). lhitiater2&@ typicallyynesdntint amarhbargtlof @aguuip§fe dwiv)tdn lessmagnet i ¢

stirrer wa ed 7. 60 nisidine, .26 mM_conc.. HCl (aq), 150
ez i

dded . | D- .
o ool U BEAE JfeeRdfat Sdio Bl nBt BReahs LeniEdn i RERCor 8 20k

66. 3 Mol ) pgolyn3dds fidrmeall e tokes amddatofdnitipter is eustoararBOnatiimeiddes] wied e keepi ng
the reaction, m xt.ur eaction m xture was stirred for an

-1Q C. The.
addi ti onal SSTMHETY &eg%'aowgsg{]?%gﬁ{nrgre Jﬁnés'was added and the m xture was

stirredipfor an additional 20 mnutes. The solids were filtered out and the
Col d di azoni um ?ﬁéuél on

Vi \é\rﬁaz nS(?t Cas'tﬂclie.. o} f the, present,.
(5-chl oro- 2- hyd y-el,cf- %)ﬂ sen@j1 TR 7n8f f%QS}HOEan& ées Was "dl ssol ved
in 100 mM deentiorz epbtivadliyr alsé\pgontain naatdV yabsomef caurdidr bthew ofisibte light a sol uti on
conprised of 12.7 318 ol ) OH i n s .added to the.
(5h or o- Zong&eh 1y 72a bR, feabhe R3B! oBuBers IERE Brb™ tuct i on
m xt ure wasmelaofabtt tophGhalnic Themseds aarahidevicas xarer énawd. r ePrefemiedg UNaOH
solution were added sinmultanepusly t. he - chl.oros 2- . _
hydr oxy'—sl, f-bﬁﬂrgﬁidﬁ @ﬁ(@)dai h@? a Soc1?°s dx'(ﬁ u‘%oén "BVEY ﬁaﬁggd‘mc%'ﬁ?%%r.‘g 'H'u% reaction
m xt ur e wasPretisioma Pad¢ntrAppicatempeera ioe 61/41 1264, Hited: Movarhieerm, x200Be was 10
poured int dei nize&g. er and.acjdifi H4 with 1 NHC. The
solid was ]Rf\f’lg%srog%ec?%ﬁ&e @%@(}Pr\?\%rﬂ 'ngét/rgécé'?a?%n%ce}?%eﬂéf“er and vacuumdried at
50 Cto afford a dark solid. o
In addition to the azo compound of Formula I, a device-forming
20 monomer, a cross-linking agent, and optionally a UV absorber or other visible
' light absorber, the materials of the present invention may also contain other
ingredients, including but not limited to agents to reduce tack or glistenings.
Examples of agents to reduce tack are those disclosed in U.S. Publication
Nos. 2009/0132039 A1 and 2009/0137745 A1. Examples of agents to reduce
35 glistenings are those disclosed in U.S. Publication Nos. 2009/0093604 A1
~ and 2009/0088544 A1.

IOLs constructed of the materials of the present invention can be of

any design capable of being rolled or folded into a small cross section that

30 can fit through a relatively smaller incision. For example, the 10Ls can be of
what is known as a one piece or multipiece design, and comprise optic and

haptic components. The optic is that portion which serves as the lens. The



Cl 15 This compound nmay be esterified according to known nethods (see
Exanpl e 1 above). 20EXAMPLE 6 Synt hesi s of

(5- br ono-weohydrwzm3 1, 3- phenyl ene)di methanol. In a 2 |itecTtgrsadouat®ds bottl e
equi pped Wi th nmagnetic stirrer was suspended 101 g (585 mmml) 4-bronophenol
in 500 M water. A solution conprised of 28.9 g (723 25 mmol ) NaOH in 100
m water was added all at once to the reaction m xture. 128 g (1.58 nol) of
f or mal dehyde solution (Aldrich, 37 %in vvater) was t hen added and the

t t d.a St f
ot N I S A SR Pl 470 B e SR8 s o e
to precipi tegiee Thé oplie avdl hapticEhecandie of Wes savas e differeht ampdraal. 3¢anount s of

t d thep d d
2011/ 00571.IPENPERDINS) Bug0 78 Mo BF Tt B BV I A FO B %R o for s

gogrl s to glse@af]di)élyl%mg theér We aépt&slargmttaonﬁemgﬁtr@oéptd |ihhh Nﬂt@e(@%'e d7) delta:
. , 1H
CH?) . (EH 5 | &%&%M@g%@%@ﬁ%ﬁ@e@ but o? ong puece ‘of C]_gtlenal 9 (s, 4K,
4- br ono- 2- (hygknamgnei hiyd mdledd); tra wagticazaraythgmvanodr. latheda out of the

material to produce the IOL.

In addition to IOLs, the materials of the present invention are also
10 suitable for use in other ophthalmic devices, such as contact lenses,

keratoprostheses, and corneal inlays or rings.

The invention will be further illustrated by the fol|owmg examples,

which are intended to be |Ilustrat|ve but not limiting.

EXAMPLE 1

Synthesis of 2-(hydroxymethyl)-4-methyl-6-((3,4,5-trimethoxyphenyl)-
0 diazenyl)phenol. In a 250 ml round bottom flask equipped with a magnetic
stirer was added 9.06 g (49.4 mmol) 3,4,5-trimethoxyaniline (Aldrich,
Milwaukee, WI), 21 m! concentrated HCl(aq) (J.T. Baker), 100 ml absolute .
ethanol, and 100 ml deionized water. Sodium nitrite (3.63 g, 52.6 mmol,
Sigma-Aldrich) in 30 ml water was added dropwise over 30 minutes while
25 keeping the reaction mixture at -10 °C. The reaction mixture was stirred for
an additional 1 hour. Suifamic acid (300 mg, Aldrich) was added and the
mixture was stirred for an additional 20 minutes. The solids were filtered and
the cold filtrate was set aside. (2-hydroxy-5-methyl-1,3-phenylene)dimethanol
was dissolved in 100 ml deionized water. Approximately one-fourth by
30 volume of a solution comprised of 10.0 g (250 mmol) NaOH in water was
added to the (2-hydroxy-5-methyl-1,3-phenylene)dimethanol solution and the

mixture was cooled to 0 °C. The diazonium mixture and remaining NaOH

10



500 m round bottom fl ask equi pped wth a magnetic stirrer was added 10.6 g
(98.9 mol ) p-toluidine (Aldrich), 42 mM conc. HCl(aq) (J.T. Baker),

dei oni zedwoabawoo§m@0 m ), and et hanol (100 m ) and the PeaAIS2@N/0MILE Ur e was
cooled to 0 C. Sodiumnitrite (7.21 g, 104 mol)) in 50 mM water was added
dropwi se 15 over 30 m nutes while keeping the reaction mxture at 0 C. The
reaction mxture was stirred for an additional 1 hour. 300 ng sulfamc acid
was added to destroy excess nitrite and the m xture was stirred for an

ddi t I ut e d t | f
a onal 0BTy SV SRARATE Lo PREVA R pierel rom
Appr oxi mat @hgnyeee)didtethano! rixtoye Mrl&@ﬁﬁ&)mlrwtmamn then stlcafprfors‘etiomf 21. 3

g(533 mml ) Na er was added

(2- hydr oxy- %Ongt_g?ﬂﬂn“ %%S@ﬁ@%%‘ﬁé%’?ﬁ%&“ﬁ%n eé’&'fqh’f‘? WAS RPUGIEORhe di azoni um
m xt ure andeidiRidWaer MAtiGinediio sH 4Wathet Ndd@ld THersalit mecfmsieu dnd t he
(2-hydroxy-5-net hyl -1, 3- phenyl ene) di met hanol .m xt ure over Fanut es. The

reacti on nmwasiee VWéﬂsS%’Fﬁ'r'@isf"@*eQ@”%Mﬁ?@"&t‘j”?@ a0 Ento BE’ﬁp"e %ure and

then pour e@ohwb%d%cﬁ lH NRirecBed) Ma¥aer1md (@C1Ikdl/irl®d) t7071p(d 44pani th 1 N
HCI'. The solid wa ltered, rinsed wat er, and dri ed

under vaculih (@115n1"h' HyyHY: & 4 SorH. f‘\goé'ﬁ @Wgéi%"' &"%Hﬂa?’@ss(élq"ﬂ} 5As in

the case ofa/kxenp |§g@ (T %mp%@ggggmmw@n 2_r| fied according to known
nmet hods (see Exarrpl e above 8 10Synt hesi s of

2- (hydroxyrret hyl ) - 4- met hyl - 6- (p-tol yl di azenyl ) phenol . In a 500 nl round

bott om'f1 ask equi pped w,th a magnetic stirrer was charged 10.6 g (98.9

nmol ) p-tol uidine (99% A drich), 42 m (500 mml) conc. HC (aq) (J.T.

Baker) dei oni zed wat er 100y and et hanqglg (100 m-3—and t he reaction

itri y, 105 mmol ) (Sigma- 15

addegdropw se oyer—=20 m nutes at 0 C. The

an a&ItIO al our. 300 ng sul fam c acid
’ he m xture was stirred

Aldrich) in 50 M veier—ws
reaction mxture was stirrg
(Aldrich) was added to dest
for an additional 20 m nutés. (2-hydroxy-5-n% 1, 3- phenyl ene) di net hanol
(95% Al drich) was diss®ls®ed in 400 nl 50/50 deiogized water/ethanol. 20
Appr oxi mately one-fourth by vol une of an aqueous sQdi um hydroxi de (>97%

Al drich) solution (21.34 g/100 m) was added to the

(2- hydroxy-5-met hyl -1,3- phenyl ene) di met hanol solution and cooled to 0 C
The di azonimmiﬁ FoKipdued a(laddremisnibegmmam $el furictionalizee withd qebngiantul taneousl y

tothe d 5- meth t hanol
i nut e - THCH SR B Dok JssPiat s EPan T ob D8 ol S5t fiestes, °°
t enper at ur gogtesl t héfor pexaspld, nitie 3c5mbodml om zéidsolegcer imndntaaralisf i ed to pH
4-5 with 1 l\é HCId. The sol(ij.d was tb tered ¢ |n M%goundeir h%i'tg[h vacuum unti |
const ant wiFGYAAUERs SF giTHORINHE & ao{?u Br s87 i gMt ( CDCI 3)
delta: 13. Zﬁrmﬂuae a$l, HAr -4ddeptor.. 76AdmtoxiditelyArt Hy , 1.3. 6dldrs quhMaIeAts— H, 7.31
(d, 2H, Ar . AH, -H), 4.77 (s,.2 0 ﬁ% 3H
bl o), 2 M RdyoHy ol goted ot ot 20 51 JpP e asie 6! e
conpoung naxyetb@crﬂayletfmérldeclhaeeom@ 5eith ti® réeneNsd armtthedsac(tmemauml e 1
above). EXAIYPwed to Sotll' at ambient temperature for 20 hours. - The HCI salts are

removed by filtration and the organic layer is washed with 0.5 — 1N HCI, dried

with MgSO, or Na,;S0O,4, and then concentrated under reduced pressure to

give the crude product, which is recrystallized in methanol or ethanol to give

25  the desired product. Other standard esterification routes known to those
skilled in the art include methacrylic anhydride and methyl methacrylate

routes.

11



Synt hesi sof 2- 02- hydr oxy- 3- ((4- net hoxyphenyl ) di azenyl ) - 5-

nmet hyl benzyl oxy) - car bonyl am no) et hyl rnethacrylate. In a 500 mM 3-neck
round botwormfii@msk3equi pped with a nagnetic stirrer andPoirtusogentions et was
15 dissolved 5.01 g (18.4 mmol) 2-(hydroxynethyl)-64(4-

met hoxyphenyl ) di azeny1l) - 4- net hyl phenol from Exanple 2 in 300 nm anhydrous
THF. Stannous octoate (50 ng, Pfaltz & Bauer) was added foll owed by
2-isocyanat oet hyl nethacrylate (3.14 g, 20.2 mol ). MEHQ (100 ng) was
added. The reacti On m xture was Ségéﬂﬁﬁﬁiﬁ 20 hr at 60 C and then 20
poured into 200 m diethyl ether, ed with 0.5 N HCl and water. The
organic layer was dried with magnesiumsulfate, filtered, and rotovapped to

gi ve the dasintidipr odget v SRYMERYN)6S (£ mdthedyphe hiiagd give 6.0 ¢
(7699 of a?llgranle sol i d. 1}—IWIEI’I\/R m;;z « | ta: ﬁlyp rfw)s ny1|)04 -OH), 7 85

(m 2H, Armgthylphggol.s: Inig 250 mh)rounﬂ aa@quw yv'th? @sg'cffﬂc oH, AriH),

6. 09 25,(s.stibt wasN¥ddaed 8 & %_{7(234 rrlrhlol)V abﬁbrdlﬁ)e (/5|d g](cag mH.cofé- CH2) , 5.02
(s, 1H, OON 3.53 (m 2H,

OCNHCH?) | %@q & T3§'—‘1n1<¢u>-- ﬁ%)ﬂ' aPSQ'Ete( §thaeﬂ a'ﬁ%ié%-”a’:)de'we%WE‘ﬁANPLE 10

Transm tta%@.mm@@ GIs 3 &O*mpeuﬁwl& fn 30 TWRALEr A5 IdakE drdPivisd/dlsr
spectroscopy. Each corrpoun was di ssol ved in chloroformat the indicated

10concent r PinviAvgs Ve Kegainadhe reagtipemixtyelatel0 {Ganbbe repstionmixtdre
Spectr omet gfaq Jﬂ%drf%?'éhtasdd"f’tfo‘ﬁaﬁhmr' @OE'%@Qﬁarﬂlc ackd w%@%d'ee%ld' y, a

transm ttance curve tor nbi nati on of ound A _and UV absor ber

2- hydr oRry- Shefbﬂlﬂ@@yfoea('WG%@N"IZPOWWhWFW%&%f@TPQOUQaE‘H thei azol - 2-
yl ) benzyl %Brdha&.gzérﬁ&r% (s &M.&ﬂ W%Qo%tbeésib‘é’) weg. amms%tgﬁlm the same

15procedure. The results for this combination are shown in Figure 5. 0 CH3
EXAVPLE 11 pheryensddingthansd mu| wes oféssolved in 100 mi  deionized water.

Approximately one-fourth by volume of a solution comprised of 14.7 g (367
mmol) NaOH in water was added to the (2-hydroxy-5-methyl-1,3-

15 phenylene)dimethanol solution and the reaction mixture was cooled to 0 °C.
The diazonium mixture and remaining NaOH solution were added
simultaneously to the (2-hydroxy-5-methyl-1,3-phenylene)dimethanol mixture
over 30-60 minutes and then stirred for an additional 1 hour at 0 °C and 4
hours at ambient temperature. The mixture was poured into 3L deionized

20  water and acidified to pH 4 with 1 N HCI. The solid was filtered and washed
with several liters water and vacuum dried at 50 °C to give 15.9 g (81%) of an
orange solid. 'H NMR (CDCl3) delta: 13.22 (s, 1H, Ar-OH), 7.85 (m, 2H, Ar-.
H), 7.66 (s, 1H, Ar-H), 7.17 (s, 1H, Ar-H), 7.03 (m, 2H, Ar-H), 4.77 (s, 2H, Ar-
CHy), 3.89 (s, 3H, CH30-Ar), 2.37 (s, 3H, Ar-CHs).

25
HO OH

/ \

30

12



Compounds of Fornul a |

Tables 1 -

degassed wot2bh1miosT1I6gen,
"filter into polypropyl ene nol ds.

I ohour and 110 C for 2 hours and then extracted in acetone at 50
hours with fresh sol vent replacenent every 90 m nutes. TABLE 1
(%ww Conponent 11A 11B 11C 11D Conpound A 0. 0208 0. 0200 0. 0200

EXAMPLE 3

Synthesis of 2-hydroxy-3-((4-methoxyphenyl)diazenyl)-5-methylbenzyl
methacrylate (“Compound A”). In a 500 ml round bottom flask equipped
with a magnetic stirrer and gas inlet was dissolved 8.75 g (32.1 mmol) of 2-
(hydroxymethyl)-6-((4-methoxyphenyl)-diazenyl)-4-methylphenol in 300 mi
anhydrous THF. ~50 mg 4-methokypheno| (MEHQ) was added followed by
1659 (209 mmol) anhydrous pyridine. The reaction mixture was cooled to -

. 20 °C and 4.91 g (47.0 mmol) methacryloyl chloride was added dropwise.

20

25

30

The reaction mixture was stirred for 1 hour at — 20 °C and then 20 hours at
ambient temperature. The solid was filtered and diethyl ether (200 ml) and
ethyl acetate (200 ml) were added to the filtrate. The organic layer was
washed with 0.5 N HCI, and then dried over magnesium sulfate. The solvent
was removed under removed pressure and the crude product was
recrystallized in methanol to give an orange solid which was rinsed with cold
ethanol and then for 20 hours under vacuum (0.1 mm Hg) at room
temperature to afford 7.0 g (64%). 'H NMR (CDCl3) delta: 13.12 (s, 1H, Ar-
OH), 7.84 (m, 2H, Ar-H), 7.68 (s, 1H, Ar-H), 7.23 (s, 1H, Ar-H), 7.02 (m, 2H,
Ar-H), 6.16 (s, 1H, vinyl-H), 5.58 (s, 1H, vinyl-H), 5.31 (s, 2H, Ar-CH,), 3.89 (s,
3H, CH30-Ar), 2.38 (s, 3H, Ar-CH3), 1.98 (s, 3H, C=C-CH3).

13

may be fornulated in 1O materials as shown in
3 below. Al conponents are vortex mxed in a 30 m glass vial,

and then syringe filtered usi ngPaTQIS2010i0¢09061 Tef | on
Sanmples are thermally cured at 70 C for

Cfor 6
EXAMPLE

1



0.024 UV-1 1.48 1.49 1.50 1.52 PEA 73.1 73.9 0 73.6 PEVA 20.9 20.0 0 19.3

BzA 0 0 94.0 O
WO 2011/005713 PCT/US2010/040976

EXAMPLE 4

Synthesis of (5-chloro-2-hydroxy-1,3-phenylene)-dimethanol. In a 1 liter
graduated bottle equipped with magnetic stirrer was suspended 100.4 (781 |
s mmol) g 4-chlorophenol (99+%, Aldrich) in 500 ml water. A solution
comprised of 38.9 g (973 mmol) NaOH in 100 ml water was added dropwise
to the reaction mixture resulting in clearing up of the suspension. 168 g (2.07
mol) formaldehyde solution (37 % in water, A'Idrich) was added and the
reaction mixture was covered in aluminum foil and allowed to stir for 10 days
10 at ambient temperature and an additional 3 days without stirring. The mixture
was cooled to 0 °C and filtered. The solid was suspended in ~800 mi water,
and acidified with 70 ml glacial acetic acid. The mixture'was cooled to 0 °C,
filtered, and the solid was suspended in 500 ml| water, cdoled to 0 °C, and
_ filtered. The off-white solid was dried under vacuum to give 43.8 g (30 %).
s 'HNMR (DMF-d;) delta: 7.35 (s, 2H, Ar-H), 4.86 (s, 4H, Ar-CHy).

OH

HO OH

Cl

20

EXAMPLE 5

Synthesis of 4-chloro-2-(hydroxymethyl)-6-((4-methoxyphenyl)-

s diazenyl)phenol. In a 250 ml round bottom flask equipped with a magnetic
stirrer was added 7.60 g (61.7 mmol) p-anisidine, 26 ml conc. HCl(aqg), 150 ml

. absolute ethanol, and 150 ml deionized water. Sodium nitrite (4.58 g, 66.3
mmol) in 30 ml water was added dropwise over 30 minutes while keeping the
reaction mixture at -10 °C. The reaction mixture was stirred for an additional

30 1 hour. 300 mg sulfamic acid was added and the mixture was stirred for an

14



Secondary al cohol ethoxylate, nethacrylic acid ester 3.00 3.03 3.00 3.00
BDDA 1.53 1.49 1.50 1..53 PSMA 0 0 O 1.00 Perkadox 16S 0 0.99 1.0 1.01
WO 2011/005713 : PCT/US2010/040976

additional 20 minutes. The solids were filtered out and the cold diazonium
solution was set aside. (5-chloro-2-hydroxy-1,3-phenylene)dimethanol from
Example 3 was dissolved in 100 ml deionized water. Approximately one-
fourth by volume of a solution comprised of 12.7 g (318 mmol) NaOH in water

s was added to the (5-chloro-2-hydroxy-1,3-phenylene)dimethanol solution and
the reaction mixture was cooled to 0 °C. The diazonium mixture and
remaining NaOH solution were added simultaneously to the (5-chloro-2--
hydroxy-1 ,3-phenylene)dimethanol mixture over 30-60 minutes. The reaction

| mixture was stirred at room temperature for 16 hdurs. The mixture was
10 poured into 3L deionized water and acidified to pH 4 with 1 N HCI. The solid
was filtered and washed with several liters water and vacuum dried at 50 °C

to afford a dark solid.

HO, OH

CH,0 N

N\

c

This compound may be esterified according to known methods (see Example

1 above).

20 ' : EXAMPLE 6

Synthesis of (5-bromo-2-hydroxy-1,3-phenylene)dimethano|. In a 2 liter
graduated bottle equipped with magnetic stirrer was suspended 101 g (585
mmol) 4-bromophenol in 500 mi water. A solution comprised of 28.9 g (723
25 mmol) NaOH in 100 mi water was added all at once to the reaction mixture.
128 g (1.58 mol) of formaldehyde solution (Aldrich, 37 % in water) was then
added and the reaction mixture was covered in aluminum foil and allowed to
sit for 45 days at ambient temperature. Glacial acetic acid (60 ml, 1.0 mol)
was added to precipitate out the solid. The solid was washed with ample

530  amounts of water and then dried under high vacuum (0.1 mm Hg) for 20

15



Al BN 0.50 0 0 0 15 PEA = 2-phenyl ethyl acrylate PEMA = 2-phenyl et hyl
nmet hacryl ate 20BzA = benzyl acrylate BDDA = 1, 4-but anedi ol diacryl ate
Secondar ywal2eatmob71et hoxyl ate, nmethacrylic acid ester = mwerhmseoplok®raci d
ester of Tergitol Tm NP-70 surfactant (Dow Union Carbide) AlIBN =

2,2' - Azobi s(2-methyl propionitrile) 25Perkadox 16S =

di-(4-tert-butyl cycl ohexyl) peroxydi carbonate (AkzoNobel) PSMA = :
pol ystyrene, nmethacrylate term nated (Al drich, M -12,000). solution (33

w. %in cyclohexane) filtered and precipitated. TABLE 2 90 onent
: hours at 50 °C and ambient temperature for 48 hours to give 101.2 g (74%) o

a light orange solid. 'H NMR (DMF-d7) delta: 8.21 (s, 1H, phenol OH), 7.56
(s, 2H, Ar-H), 5.70 (s, 2H, OH), 4.90 (s, 4H, CHy).

EXAMPLE 7

10 Synthesis of 4-bro.mo-2-(hydroxymethyl)-6-(p-io|yldiazenyl)phenol. Ina
500 m! round bottom flask equipped ‘with a magnetic stirrer was added 10.6 g
(98.9 mmol) p-toluidine (Aldrich), 42 ml conc. HCl(aq) (J.T. Baker), deionized
water (100 ml), and ethanol (100 ml) and the reaction mixture was cooled to 0
°C. Sodium nitrite (7.21 g, 104 mmol)) in 50 ml water was added dropwise

s over 30 minutes while keeping the reaction mixture at 0 °C. The reaction
mixture was stirred for an additional 1 hour. 300 mg sulfamic acid was added
to destroy excess nitrite and the mixture was stirred for an additional 20
minutes.  (5-bromo-2-hydroxy-1,3-phenylene)-dimethanol from Example 6
was dissolved in 400 ml 50/50 ethanol/deionized water. Approximately one-

20  fourth by volume of a solution comprised of 21.3 g (533 mmol) NaOH in 100
ml water was added to the (2-hydroxy-5-methyl-1,3-phenylene)dimethanol
solution at 0 °C. The diazonium mixture and remaining NaOH solution were
added simultaneously to the (2-hydroxy-5-methyl-1,3-phenylene)dimethanol
mixture over 60 minutes. The reaction mixture was stirred for 20 hours at

»s  ambient temperature and then poured into 3.5 L deionized water and acidified
to pH 4-5 with 1 N HCI. The solid was filtered, rinsed with ample amounts of
water, and dried under vacuum (0.1.mm Hg) to afford 16.64 g (52%) of a dark

solid.
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EXAMPLE 11D (% ww) 11E 11F Conpound A 0.0300 0.0202 0.025 UV-1 1.51 1.46
1.50 PEA 73.1 0 73.6 PEMA 20.9
WO 2011/005713 : - PCT/US2010/040976

HO OH

A\

.Br

s As in the case of Example 6, this compound may be esterified according to

known methods (see Example 1 above).

EXAMPLE 8

1o Synthesis of 2-(hydroxymethyl)-4-methyl-6-(p-tolyldiazenyl)phenol. In a
500 ml round bottom flask equipped with a magnetic stirrer was charged 10.6
g (98.9 mmol) p-toluidine (99%, Aldrich), 42 mi (500 mmol) conc. HCi(aq)
(J.T. Baker), deionized water 100 mi, and ethanol (100 ml) and the reaction
mixture was cooled to 0 °C. Sodium nitrite (7.21- g, 105 mmol) (Sigma-
15 Aldrich) in 50 ml water was added dropwise over 20 minutes at 0 °C. The
reaction mixture was stirred for an additional 1 hour. 300 mg sulfamic acid
(Aldrich) was added to destroy excess nitrite and the mixture was stirred for
“an additional 20 minutes. (2-hydroxy-5-methyl-1,3-phenylene)dimethanol
(95%, Aldrich) was dissolved in '400 ml 50/50 deionized water/ethanol.
20 Approximately one-fourth by volume of an aqueous sodium hydroxide (>97%,
Aldrich) solution (21.34 g/100 ml) was added to the (2-hydroxy-5-methyl-1,3-
phenylene)dimethanol solution and cooled to 0 °C. The diazonium mixture
and remaining NaOH solution were added simultaneously to the (2-hydroxy-5-
methyl-1,3-phenylene)dimethanoAl mixture over 60 minuteé. The reaction
25 mixture was stirred for 20 hours at room temperature and then poured into 3.5
L deionized water and acidified to pH 4-5 with 1 N HCI. The solid was filtered
and dried under high vacuum until constant weight to afford 17.8 g (70%) of
an orange solid. 'H NMR (CDCls) delta: 13.28 (s, 1H, Ar-OH), 7.76 (d, 2H,
Ar-H), 7.68 (s, 1H, Ar-H), 7.31 (d, 2H, Ar-H), 7.19 (s, 1H, Ar-H), 4.77 (s, 2H,

30 CHy), 2.44 (s, 3H, Ar-CHj3), 2.38 (s, 3H, Ar-CHs).
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0 19.3 BzA 0 94.1 0 pol yPEGVA 3.00 3.00 3.01 BDDA 1.53 1.45 1.53 PSVA 0 O
1. 00 Perkadox 16S 0 1.04
WO 2011/005713 , PCT/US2010/040976

HO, OH

\

s As in the case of Example 8, this compound may be esterified according to

known methods (see Example 1 above).

EXAMPLE 9

Synthesis of 2-((2-hydroxy-3-((4-methoxyphenyl)diazenyl)-5-
methylbenzyloxy)-carbonylamino)ethyl methacrylate. In a 50‘0 ml 3-neck
round bottom flask equipped with a magnetic stirrer and nitrogen inlet was

15 dissolved 5.01 g (18.4 mmol) 2-(hydroxymethyl)-6-((4-
methoxyphenyl)diazenyl)-4-methylphenol from Example 2 in 300 ml
anhydrous THF. Stannous octoate (50 mg, Pfaltz & Bauer) was added
followed by 2-isocyanatoethyl methacrylate (3.14 g, 20.2 mmol). MEHQ (100
mg) was added. The reaction mixture was stirred for 20 hr at 60 °C and then

20  poured into 200 ml diethyl ether, and washed with 0.5 N HCI and water. The
organic layer was dried with magnesium sulfate, filtered, and rotovapped to
give the desired product which was recrystallized in ethanol to give 6.0 g
(76%) of an orange solid. 'H NMR (CDCHly) delta: 13.22 (s, 1H, Ar-OH), 7.85
(m, 2H, Ar-H), 7.69 (s, 1H, Ar-H), 7.23 (s, 1H, Ar-HI), 7.03 (m, 2H, Ar-H), 6.09

25 (s, 1H, vinyl-H), 5.57 (s, 1H, vinyl-H), 5.24 (s, 2H, Ar-CH), 5.02 (s, 1H,
CONH), 4.24 (m, 2H, CH;OCO), 3.90 (s, 3H, Ar-OCHs), 3.53 (m, 2H,
OCNHCHy), 2.38 (s, 3H, Ar-CHj3), 1.92 '(s, 3H, CH3-C=C).

30
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0.99 AIBN 0.50 0 O Pol yPEGVA = Macronononer of poly(ethylene glycol)
nononet hyl et her nethacrylate (MV= 550), Wnh (SEC): 4100 Daltons, M (NWR):
3200 Dal two2011RD5713 1. 50. TABLE 3 EXAMPLE (% W RCT/USe000mEnd

CH30
Tl OH 0O
N )J\ /\/O\n/u\ :
(0] N
H : .
. 0

EXAMPLE 10

Transmittance curves for Compounds A - C were generated by UV/Vis
spectroscopy. Each compound was dissolved in chloroform at the indicated
10 concentration and evaluated in a PerkinElmer Lambda 35 UV/Vis
spectrometer. The results are shown in Figures 1 — 4. Additionally, a
transmittance curve for a combination of Compound A and the UV absorber
2-hydroxy-5-methoxy-3-(5-(trifluoromethyl)-2H-benzo[d]{ 1,2, 3]triazol-2- .
yl)benzyl methacrylate (“UV-1"; shown below) was generated using the same

15 procedure. The results for this combination are shown in Figure 5.

HO o) '
/N\ . ;; f

CF3

20
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11G 11H 111 11J Conpound A 0.02 0.02 0.02 0.02 UV-1 1.12 1.12 1.12 1.12 PEA
0 74.1 73.3 74.3 PEMA O »
WO 2011/005713 o . PCT/US2010/040976

EXAMPLE 11

Acrylic IOL Formulations

Compounds of Formula | may be formulated in IOL materials as shown
in Tables 1 — 3 below. All components are vortex mixed in a 30 mi glass vial,
degassed with nitrogen, and then syringe filtered using a 0.2 micron Teflon
filter into polypropylene molds. Samples are thermally cured at 70 °C for 1

10 hour and 110 °C for 2 hours and then extracted in acetone at 50 °C for 6

hours with fresh solvent replacement every 90 minutes.

TABLE 1
EXAMPLE
(% wiw)
Component 11A 11B 11C 11D
Compound A 0.0208 0.0200 0.0200 0.024
UV-1 1.48 - 1.49 1.50 1.52
PEA : 73.1 73.9 0 73.6
PEMA v 20.9 20.0 0 19.3
BzA 0 0 94.0 0
Secondary alcohol 3.00 3.03 3.00 3.00
ethoxylate, '
methacrylic acid
ester _ ,
BDDA 1.63 1.49 1.50 1.53
PSMA 0 0 0 1.00
Perkadox 16S 0 0.99 1.0 1.01
AIBN 0.50 0 0 0

PEA = 2-phenylethyl acrylate
PEMA = 2-phenylethyl methacrylate

20 BzA = benzyl acrylate
BDDA = 1,4-butanediol diacrylate
Secondary alcohol ethoxylate, methacrylic acid ester = methacrylic
acid ester of Tergitol™ NP-70 surfactant (Dow/Union Carbide)

_ AIBN = 2,2'-Azobis(2-methylpropionitrile)

25 ' Perkadox 168 = di-(4-tert-butylcyclohexyl) peroxydicarbonate

(AkzoNobel)

PSMA = polystyrene, methacrylate terminated (Aldrich, M, ~12,000).
solution (33 wt. % in cyclohexane) filtered and precipitated.

20



19.9 20.0 20.0 BzA 94.3 0 0 0 pol yPEGVA 0 0 0 3.00 pol yPEGVA2 3.02 3.25
3.06 0 BDDA 1.53 1.54

WO 2011/005713 PCT/US2010/040976
TABLE 2
EXAMPLE
(% wiw)
Component 11D 11E - 11F
Compound A 0.0300 0.0202 0.025
Uv-1 1.51 1.46 1.50
PEA 73.1 0 73.6
PEMA 20.9 0 19.3
BzA 0 94.1 0
polyPEGMA 3.00 3.00 _ 3.01
BDDA 1.53 1.45 . 1.53
PSMA 0 0 1.00
Perkadox 16S v 0 1.04 0.99
AIBN 0.50 A 0 0
5 PolyPEGMA = Macromonomer of poly(ethylene glycol) monomethyl

ether methacrylate (MW = 550), Mn (SEC): 4100
Daltons, Mn (NMR): 3200 Daltons, PDI = 1.50.

TABLE 3

EXAMPLE
_ (% wiw)
Component 11G 11H 111 11J
Compound A 0.02 0.02 0.02 .0.02
uv-1 1.12 1.12 1.12 1.12
PEA 0 74.1 73.3 74.3
PEMA 0 19.9 20.0 20.0
BzA 94.3 0 0 0
polyPEGMA 0 0 0 3.00
polyPEGMA2 3.02 3.25 3.06 - 0
BDDA 1.53 1.54 1.50 1.52
PSMA 0 0 1.00 - 0
Perkadox 16S 0 0 1.25 0

AIBN 0.50 0.50 0 0.50

PolyPEGMA2 = Macromonomer of poly(ethylene glycol) monomethyl
ether methacrylate (MW = 475), Mn (SEC): 11,000
Daltons, PDI = 1.2.

20
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1.50 1.52 PSMA 0 O 1.00 O Perkadox 16S 0 0 1.25 0. AIBN 0.50 0.50 0 0.50
15

WO 2011/005713 PCT/US2010/040976
EXAMPLE 12
Photostability
s Samples of Formulation 11D were subject to UV radiation from 300 to

800 nm using an Atlas Suntest CPS+ test chamber (Atlas Electric Devices
Company, Chicago, lllinois) utilizing a xenon arc lamp with light intensity of
approximately 8 — 10 mW/cm? at the height of the test s.ample. The
temperature of fhe PBS medium was 35 °C. UV/Vis spectra from 0.9 mm

0 thick sample sections were collected using a PerkinElmer Lambda 35 UV/Vis
spectrometer. Results from light exposure equivalent to 20 years (Example
11D, N=3) are shown in Figure 6.

This invention has been described by reference to certain preferréd

s - embodiments: however, it should be understood that it may be embodied in
other specific forms or variatibns thereof without departing from its special or
essential characteristics. The embodiments déscribed above are therefore
considered to be illustrative in all respects and not restrictive, the scope of the
invention. being indicated by the appended claims rather than by the foregoing

20 description.
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Pol yPEGVA2 = Macronononer of poly(ethylene glycol) nononethyl ether
nmet hacrylate (MW= 475), Mh (SEC): 11,000 Daltons, PDI = 1.2. WO
2011/ 005AvBRaTI/008A610/ 040976 EXAMPLE 12 Phot ostability P6argsk@s/oafo7e
Formul ati on 11D were subject to UV radiation from 300 to 800 nm using an
Atl as Suntest CPSt+ test chamber (Atlas Electric Devices Conpany, Chicago,
[1Tinois) utilizing a xenon arc lanp with light intensity of approximately
8 - 10 nMWcnR at the height of the test sanple. The tenperature of the PBS
mediumwas 35 C. UYN s spectra from0.9 nmmto thick sanple sections were
col l'ected dé*WB:a Per ki nEl mer Lanbda 35 UVNi s spectroneter. Results from
| i ght exposure equivalent to 20 years (Exanple 11D, N=3) are shown in
Figure 6. This invention has been described by reference to certain
preferred 15 enORZRERIPOURGAENEO™MUA shoul d be understood that it may be
enbodi ed in other specific forns or variations thereof w thout departing
fromits special or essential characteriqBics. Thg enbodi nents descri bed
above are therefore considered to be illu ativg in all respects and not
restrictive, the scXpe of the invention bei i+di cat ed by the appended
clainms rather tha t he fQ% goi ng 2Qgesey’i ptio | claim 1.-An azo
conpound of th f8r NO - wherein X1, X2, and X3
i ndependent | y™z H _Cl/ - C&al ky
G

1 - C6 al koxy, phenoxy, or 10benzyl oxy;
Y=H F, d, Br, T| or C1 N - |

X

3

wherein

Xi, Xz, and X3 independently = H, Cy — Cg alkyl, C4 — Ce alkoxy, phenoxy, or
10 benzyloxy;

Y =H, F, Cl, Br, |, or C; — Cg alkyl,

W = nothing or ~0-C(=0)-NH-CH,-CHo-; and

Z = H, CH3, CoHs, or CH,OH.

s 2. An azo compound of Claim 1 wherein
X1, X2, and X3 independently = H, C1 — C4 alkyl, or Cy — C4 alkoxy,
Y =H, Clor Cy — C4 alkyl; '
W = nothing; and
Z is H or CHs.
20 V
3. An azo compound of Claim 2 wherein the compound is selected from
the group consisting of:  2-hydroxy-3-((4-methoxyphenyl)diazenyl)-5-
methylbenzyl methacrylate; 2-hydroxy-5-methyl-3-((3,4,5-trimethoxy-
phenyl)diazenyl)benzyl methacrylate; and 5-chloro-2-hydroxy-3-((4-
15 methoxyphenyl)diazenyl)benzyl methacrylate.

4, An azo compound of Claim 3 wherein the compound is 2-hydroxy-3-

((4-methoxyphenyl)diazenyl)-5-methylbenzyl methacrylate.

23



W= nothing or -0-C(=0)-NH CH2-CH2-; and Z = H, CH3, C2H5, or CH2OH. 152. An
azo conmpound of Claim1l wherein X1, X2, and X3 independently = H ClL - (4
al kyl , orwQ@ot1/00471al koxy, Y = H, Cl or- C4 al kyl; W= nechiusgiioand’& is H
or CH3. 20 3. An azo conpound of Claim2 wherein the conpound is selected
fromthe groupconsi stingof: 2-hydroxy- 34(4-nmet hoxyphenyl ) di azenyl) - 5-

nmet hyl benzyl net hacryl at e; 2- hydr oxy- 5-net hy1l-34(3, 4, 5-tri nmet hoxy-

phenyl ) di azenyl ) benzyl met hacryl at e; and5- chl or o- 2- hydr oxy- 3- ( ( 4-

25met hoxyphenyl ) di azenyl ) benzyl nethacrylate. 4. An azo conmpound of C aim
3 wherein the conpound is 2-hydroxy-3-

((4- met hoxyphenwn) shraramicldevice b RyibD@mptsingedrass sdradcind of@rlaim 1
2011/ 005713PCT/ USZ 10/ 040976 5. An ophthal mi c device material conprising an

azo conpouri'd? @Y'S‘?‘IWT“%H‘OQOEF@Oﬁ@@cﬁegrffﬁ’ﬂéh?rﬁf%’ﬁe?o@b“'ﬁ%%toéac’b’%mthe

group consigbhdiBeianawiitbhé-cOMAMIRY MoAdesl | | cone- cont ai ni ng nononers. -5
6. An ophthalmc device material of Caim5 wherein the ophthal mc device

material® conprises from0.005 to 0.2 % (ww of an azo conpound of Caim 1.
107. An ophtehal MG - pNthERiEBdeidedmatdriall oti Olafin v &vtRIr&int A epthaididn c

device materlal comprises from 0.005 to 0.2 % (w/w) of an azo compound of
Claim 1.

o 7. °~ An ophthalmic device material of Claim 6 wherein the ophthalmic
device material comprises from 0.01 to 0.08 % (w/w) of an azo compound

compound of Claim 1.

8. An ophthalmic device material of Claim 7 wherein the ophthalmic
is  device material comprises from 0.01 to 0.05 % (w/w) of an azo compound

compound of Claim 1.

9.  An ophthalmic device material of Claim 5 wherein the ophthélmic

device material comprises a device-forming monomer of formula [Il]:

20 ' . [

where in formula [I1]:
A is H, CH3, CH,CH3, or CH,OH;
B is (CH2)m or [O(CH2)2]:;
25 C is (CH2)w;
 mis2- 6,
zis1-10;

24



devi ce materi al

conprises from0.01 to 0.08 % (ww of an azo conpound

conpound of Claiml. 8. An ophthalm c device material of Claim7 wherein

t he opht habreni/0b5devi ce nmateri al

azo conpound conpound of Claiml1l. 9. An ophthal m c device materi

Claim5 wherein the ophthal m c device materi al

conprises from 0.01 toPQTAB2000(0w9%) of an

al of

conprises a device-formng

nmononmer of formula [I1]: O 20 where in forrmula [I1]: Ais H, CH3, CH2CH3,
or CH2OH, Bis (CH2)mor [0(CH2)2]; 25C is (CF12)W rnis 2 - 6;

10: Y i t hi i ded, t
i s (CHZI)?n "R :QgH 9@%"‘“'@9@% gﬁ‘"?\rllpm%dfﬂ ha“ '50‘83?5-'7‘” "@?r@ororN CH2CBH5:

wis 0O - 6, provided tm@tcmz,mWSS and DISH ClL - &4 al kyl,

al kOXy,

Caim9 j‘ﬁ;‘? ei EH.ZEG d?%ﬁ&%[ n]e nzw @1’3 a@p*éa%%m@ f?éy%(éeﬂz;ﬁ er

30

CH2CgHs:
w is 0 — 6, provided that m + w <8; and
Dis H, Cy — C4 alkyl, C; — C,4 alkoxy, CgHg, CH2CgHsg or halogen.

10.  An ophthalmic device material of Claim 9 wherein in formula [l]:

Ais H or CHj3;

" Bis (CHa)m:
mis 2 - 5;
Y is nothing or O;
wis0-1; and
Dis H.

11.  An ophthalmic device material of Claim 10 wherein the ophthalmic
device material comprises a monomer selected from the group consisting of:
2-phenylethyl methacrylate; 4-phenylbutyl methacrylate; 5-phenylpentyl
methacrylate; | 2-benzyloxyethyl methacrylate; and 3-benzyloxypropy!

methacrylate; and their corresponding acrylates.

12.  An ophthalmic device material of Claim 5 wherein the ophthalmic

device material comprises a cross-linking agent.

13.  An ophthalmic device material of Claim 6 wherein the ophthalmic

device material comprises a reactive UV absorbing compound.
14.  Anintraocular lens comprising an azo compound of Claim 1.
15.  Anintraocular lens comprising an azo compound of Claim 2.

16.  An intraocular lens comprising an azo compound of Claim 3.

25

zis 1-
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Cl- 4
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mis 2 - 5;, Yis nothing or O wis O - 1, and Dis H 15 11. An
ophthal m c device material of Claim 10 wherein the ophthal mc device

mat eri al worepriv®er3a nononmer sel ected fromthe group comeTAS2019/00§976

2- phenyl et hyl nethacryl ate; 4-phenyl butyl nethacryl ate; 5-phenyl pentyl
met hacryl ate; 2-benzyl oxyet hyl nethacryl ate; and 3-benzyl oxypropyl

20nmet hacryl ate; and their corresponding acrylates. 12. An ophthalmc
device material of Cdaim5 wherein the ophthal m c device material conprises
a cross-linking agent. 2513. An ophthal mi c device material of Claim®6
wherein the ophthal mc device material conprises a reactive UV absorbing
conmpound. 1. An AnnbpietBgii@rdelied Scapigteings theg opiithaleric aenijseumdtenitl &F ai m 1.
3015. An intraocul ar |ens conprising an azo conpound of Claim2. 16.An

i ntraocul ar*'?8he conprising an azo conpound of aim3. WO

2011/ 005713PCT/ US2010/ 040976 17. An opht hal m ¢ devi ce conpri sing the

opht hal m ¢ devi rial f d a 8, The evice of Claim
17 wheré€in {gn ﬁgﬂtwﬁtﬁﬁ'@'% RMicEe0 g‘aé@l @1%8@'} ﬁ% PR@%’FB%%%‘B%% sting of
an intraocWeictddefiom teCGOLAGonsistirey ofak etioeDap¢Me S Sontadiders; cor neal

inlay or ri
y kegatoprosthess and a corneal inlay or ring.
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