WO 2010/053917PCT/US2009/063120 UV/VISIBLE LIGHT ABSORBERS FOR OPHTHALMIC LENS
MATERIALS Field of the Invention This invention is directed to ultraviolet/visible light absorbers. in
particular, this invention relates to novel benzotriazole monomers especially suitable for use in
implantable Y;‘Ehthalmlc lens materials. 10 Background of the Invention ]ﬁ&r&g hﬂ% violet and visible
light absorbe OHA%RENA as ingredijents for polymeric materials used to m e opht mlc lenses.
Such absorbers are 15 preferably covalently bound to the polymeric network of the lens material
instead of simply physically entrapped in the material to prevent them from migrating, phase
separating of |GG BYEY A IRBSARISERS Pup oM e RIMiTRAIANL o implantable
ophthalmic lense ere the leaching of the absorber may present both toxicological issues and lead
to the 20loss of UV/visible blocking activity in the implant. Numerous copolymerizable
benzatriazole, benzophenone and triazine absorbers are known. Most of these compounds are known
as uv abéorbM‘ ay be known to also absorb .some portion of visible 25 light. Many
absorbers contain conventional olefinic polymerizable groups, such as methacrylate, acrylate,

methacrylamide, acrt‘t%mittﬁzattﬁw@@ed%&m S ORRHINRERRLNWIIGHR Rk IBERdients in the lens
materials, typically with a radical initiator, mcorporatiséthe absogiers into the resultlr‘léwolymer chain.
ore of the

Incorporation & %Bt%ﬁ&ﬁ&ﬂ%ﬂd%ﬁ‘ﬁ oR ARVEL SSTFA BT AR IRADIREE BFRPS

absorber's lighdtatasts hinggs dpéridsnsoleibbtaimtadtivitynidhialabsorber does not have sufficient
solubility in the remainder of the ophthalmic lens material ingredients or polymeric lens material, the
absorber fhay coalesce into domalns that could interact with light and result in decreased optical clarity
of the lens, Elsco fhediyyeetierophthalmic lens materials that incorporate UV absorbers can
be found in U.S. Patent Nos 5,290,892; 5,331,073 and 5,693,095. Summary In a first aspect, there is
provided a benzotriagaycatpauid aftheidbimiihivebereteRl arél iordBd3s ingredients

for polymeric materials used to make ophthalmic ienses. Such absorbers are

15 preferably covalently bound to the polymeric network of the lens material
instead of simply physically entrapped in the material to prevent them from .
migrating, phase separating or ieaching out of the .lens material. <~ Such
stabllity is particularly important for implantabté ophthalmic ienses where"the
_leaching of the absorber may present both toxicological issues and lead to the

20 - loss of UVAvisible blocking activity in the implant,

Numerous copolymerizable benzaftriazole, benzophenone and triazine
apsorbers are known. Most of these compounds are known as UV
absorbers, though some may be known to also absorb some poﬁ:ien of visible

»s  light. Many absorbers contain conventional olefinic polymerizable groups,
such as methacrylate, acrylate, methacrylamide, acrylamide or styrene
groups. Copolymerization with other ingredients in the ‘lens materials,
typically with a radical initiator, incorporates the absorbers into the resulting
polymer chain. [ncorporation of additional functional groups on an absorber

s may influence one or more of the absorber's light-absorbing properties,
solubility or reactivity. If the absorber does not have sufficient solubility in the
remainder of the ophthalmic lens material ingredients or polymeric lens
material, the absorber may coalesce info domains that could interact with light

and result in decreased optical clarity of the lens,

b
i.



R2 = CI-C4 alkoxy; and R3 = H, CH3, CH30, F, ClI, or CF3. In a second aspect, there is provided
an ophthalmic device material comprising a benzotriazole compound as defined above and a
device-forming mo%(%merlsele%:tedi from the ﬁéOlﬁE’&consisting of acrylic monomers and
silicone-containing Thamemars. PCMlElthPAMRIENE 175% MARHRIS R NRTREE RS comprising a
benzotriazolslsewingosinekas tefineddbove. S, Fatarfouittsashest, fere fsgirpoitiedzad ophthalmic
device compyigisig 4ge ophthalmic device material as defined above. The present disclosure provides
benzotriazole'light absorbing monomers that absorb both ultraviolet light and a portion of visible light
("UVNis absorbers"). These absorbers are suitable for use in ophthalmic lenses, including contact
lenses. They;sshr%l@l rticularly useful in implantable lenses, such as intraocular lenses (IOLs). The
absorber compcrtm%s&of the present disclosure absorb wavelengths of light between 400 -450 nm in
addition to higher energy UVA rays between 400 - 320 nm, UVB rays between 320- 280 nm, and UVC
rays below 280l fTHeyneohthiersenptive dpbupspubiich-allows fosaevalenhatashment of the
absorbers to ocular lens materials. Additionally, the absorbers of the present disclosure can be
synthesized in approximately 5 steps from readily, available staffing materials. Brief Description of the
Drawings Figure 1 shows percent transmittanc ;\curv oPUV/Vjg absorber compounds WL-1 -
WL-7. Figures 2A - 2J show peggen ves f L materials containing UVNis
absorber compounds VVL-1 - WL-4 phbtostaliiify testing producing the
equivalent of 10 or 20 years of light"&xp escription of the Invention Unless
indicated otherwise, all ingred%‘nt amounts expressed in percentage terms are presented as % w/w.
The UVNis absorbers of the present invention are represeﬁfed by the formula

wherain

R'=H or CHa;

R?= C-C, alkoxy; and

R® = M, CH,, CH,0, F, Ci, or CF,.

In a second aspect, there is provided an ophthalmic device material comprising a
benzotriazole compound as defined above and a device-forming monomer selected from

the group consisting of acrylic monomers and silicone-containing monomers.

In a third aspect, there is provided an intraocular lens comprising a benzotriazole

compound as defined above.

In a fourth aspect, there is provided an ophthalmic device comprising the

ophthalmic device material as defined above.



10wherein R1 = H, CH3, CH2CHS3, or CH20H; R2 = C1-C4 alkyl or C1-C4 alkoxy; and Rs = H, CHS3,
OH30, F, CI, Br, I, or CF3, 15Preferred UVNis absorbers of the present invention are those wherein R1
= H or CH3; R2 = C1-C4 alkoxy; and Rs H, CH3, CH30, F, Cl, or CF3. More preferred absorbers of
the present invention are selected from the group consisti

202-hydroxy-5-mefHisdragst Gl rEnyHes AeBaN 1% ]é%ﬁﬁgs%hjf-gyl)benzyl methacrylate;
3-(5-fluoro-2hidvenzeisiiia?. ahﬁaﬂobﬂwmﬁrmdmxy@maﬂmbwhmmgh odtivésibjeatieht

3-(2H-benzo riaz )- 5 I

3-(5-chloro- MA% ]T CE az%). %%% roxy %)%%i@%ﬂ?ﬁhe{m gitrgu
2-hydroxy-5 mmmxm@@ﬁﬂm@mﬁﬂytiﬂ%zo H?[ﬂ QFQ]ﬁﬁﬁl@PMb)béfﬁQWrﬁéﬂﬁ’aﬂWﬂé@B WO
2910/0539175&;@@%9%94%% tar lenses (IOLs).

2-hydro>cy- 5 -methoxy-3-(5-methy1-2H-benzo[d][1,2,3]triazol-211)benzyl methacrylate; and
2-hydroxy-5-methy1-3-(5-(trifluoro ethyl)-2H-benzol[d][1 ,2,31triazol-2-yObenzyl methacrylate. Most

preferred UVNis abgorerssef thenpresenbinyeniienargidclosure absorb Wavelengths

hydroxy-5-me trifluoro e. I 2H-b 29 trlazol e tnhacrylate and -
3-(5-chloro-2 WMQ‘]?% |arzub ')R)rﬁ%d%groéq%%r%g 8)? beh WB‘ A acry a‘fgnlo The
synthesis of #40 U\ mm&fﬂ@rsmﬁth@mﬁﬁmveﬁﬁ@nﬁmdég&lﬁé@ belsnwbSesp2E0Phenol
derivative 1 igsynthesizedyia thehvdigermetivationishrmetioxmhaenaas-shownihelow.

absorbers to ocular iens materials. Addlfionally, the absorbers of the presant

disclosure can be synthesized in approximately 5 steps from readily available

starting materials.

Brief Description of the Drawings

Figure 1 shows percent transmittance curves for UV/Vis absorber
sompounds WL-1 — WL-7.

Figures 2A — 2J show percent transmittance curves for I0L materials
containing UV/Vis absorber compounds WL-1 — WL-4 that were subjected o
photostability testing producing the equivedent of 10 or 20 years of light

exposure.
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OCH3O0CHS3 Step 1 In steps 2 and 3, the diazonium salt.of.a 2-nitroaniline derivative is
synthesized and subsequently reacted with 1 to form an azo dye. :Step 2 0013 .M.43 dye In
step 4, the azo dye is treated with a reducing agent, such as formamidinesulfinic acid, to form the
corresponding benzotriazole compound. The purity of the isolated benzatji und can be
enhanced by gc%"i}g}azégsﬂ(nown in the art, including filtration of excess r%%?é%éog%g{!egrﬁggnd reducing
agent byproducts before addition of protic acids and column chromatography. WO
2010/053917PCT/U52009/063120

Detailed Description of the Invention

Unless indicated otherwise, all ingredient amounts expressed in

s percentage terms are presented as % wiw.

The UV/Vis absorbers of the present invention are represented by the

formula

1w wherein
R" = H, CHa, CH2CHg, or CH.0H;
R? = C1-C4 alkyl or C4-Cy alkoxy; and
R® = H, CHs, CH10, F, Cl, Br, I, or CF3,

15 Preferred UV/Vis absorbers of the present invention are thase wherein
"~ R"=Hor CHg R® = C-Csalkoxy; and R® = H, CH,, CHsQ, F, Cl, or CFs.

More preferred absorbers of the present inveniion are selected from
the group consisting of: _
.za 2-hydroxy-5-methoxy-3-(5-(trifluoromethyl}-2H-benzoid]{1,2, 3}triazol-2-
yhbenzyl methacrylate;
3-(5-fluoro-2H-benzo[d][1,2, 3]triazol-2-yl}-2-hydroxy-5-methoxybenzyl
methacrylate;
3-(2H-benzo[d][1,2,3]triazol-2-yl)-2-hydroxy-5-methoxybenzyl methacrylate;
35 3e(5-chloro-2H-benzo[d][1,2,3}triazol-2-yl)-2-hydroxy-5-methoxybenzyl
methacryiate;
2-hydroxy-5-methoxy-3-(5-methoxy-2H-benzofd]{ 1,2, 3jtriazol-2-yl)benzyl
methacrylate,



OEﬁ%,.Azo dye - .OCH3 Benzotriazole In step 5, the benzotriazole from step 4 is esterified to form
a "reactive" compound which contains a vinyl group. By "reactive" it is understood that the vinyl group
can polymerize to form covalent bonds when reacted with vinyl monomers, co-monomers, macromers,
crosslinking a e’ntsd and other components typically used in making po%mer-base_d ocular materials,
particularly a TP Teactive groups are preferably acrylate or metha%?{}llg%goalpgalﬁg. WO
2010/053917PCIMS2009/063120 00K3 CC H3 Compound WL-1 :

2-hydroxy-5-methoxy-3-(5-methyl-2H-benzo[d]{ .2, 3Niriazol-2-yl)benzyl
methacrylate; and |
2-hydroxy-5-methyl-3-(5-(trifluoromethyl}-2H-benzo[d][1,2,3]triazol-2-yl)benzyl

methacrylate.

Most preferred UV/Vis absorbers of the present invention are 2-
hydroxy-5-methoxy-3-(5-(trifluoromethyl)-2H-benzo[d][1,2 3}triazol-2-yhbenzy
methacrylate and  3-(5-chloro-2H-benzold][1,2,3]triazol-2-y})-2-hydroxy-5-
methoxybenzyl methacryiate.

The synthesis of the UV/Vis absorbers of the present invention is
described below.

Step 1: Phenol derivative 1 is synthesized via the hydroxymethylation of p-
15 methoxyphenol as shown below.

calcium oxide
watey, 20-25-°C

Step 1 ' 1

20
fn steps 2 and 3, the diazonjum salt of a 2-nitroaniline derivative is
synthesized and subsequently reacted with 1 to form an azo dye.



Step5  The UVNis absorbers of the present invention are particularly suitable for use in 10Ls. IOL .
materials will generally contain from 0.1 to 3 % (w/w) of a UVNis absorber of the present invention.
Preferably, IOL materials will contain from 0.2 to 2.5 A (w/w) of an absorber of the present invention.
Most prefer IDL materials will contain from 0.3 to 2 % (w/vv) of an abso ber of #e Eresent
invention. Su%%’aw {8 hhterials are prepared by copolymerizing the abgg a0t the present
invention with other ingredients, such as device-forming materials, cross-linking agents, and optionally
blue-light blocking chromophores IsMany device-forming monomers are known |n g art and include
both acrylic and silicoriesegnta X T e 0s. 7,101,949;
7,067,602; 7,037 9'}4 6,872,793 6,852 ,793,6,846,837; 6 806 337 6,52 & nd 5 693,095. In the
case of 10Ls, any kgown IDL device™ mateﬁahs uita Ie f@g sein the C mpos tlons of the present
20invention. Prefefabty, e opt rac
device-forming“monomer. More p eferablﬁ“‘?ﬁjé‘ fce- formlng mor?omers compnse a monomer of
formula IV; IV where in formula IV: 5A is H, CH3, CH2CH3, or CH20RB#(G#2)rn or [0(CH2)z]z; C
is (CH2)w; mis 2-6;zis1-10; 10‘?%?10th|ng 0, S, or NR', prowded thatif Yis O, S, or NR', then B is
(CH2)m; R"is H, CHS3, Cri,H2n,.4.1 (n1=1 0), iso-0C3H7, 06H5, gr
N
pH= k2

Step 3

Amogve

in step 4, the azo dye is treated with a reducing agent, such as

s formamidinesulfinic acid, to form the corresponding benzotriazole compound.

The purity of the isolated benzotriazole compound can be enhanced by

technigues. known in the art, including filtration of excess reducing agent and

reducing agent byproducts before addition of protic acids and column
chromatography.

1



wis O - 6, provided that m + w ..8; and 15D is H, C1 -04 alkyl, Ci -04 alkoxy, 06H5, CH2C6H5 or
halogen. = Preferred monomers of formula IV are those wherein A is H or CH3, B is (CH2)m, mis 2
-5,Y isnothingor 0, wis 0 - 1, and D is H. Most preferred are 2-phenylethyl methacrylate;
4-phenylbuty%’rgezgq{%%ygl?_}e; 5-phen3./lpentyl _20methacry|a_te; 2-benzylox¥%tws%g§za%cl%late;
and3-benzyloxypropyl methacrylate;and their corresponding acrylates.. onomers of formula IV are
known and can be made by known methods. For example, the conjugate alcohol of the desired
monomer can be 25 combined in a regg tion vessel with methyl methacrylate, tetrabutyl titanate
(catalyst), and a polymrerizagion inhibitor such asj4-benzyloxy phenol. The vessel can then be heated
~ to facilitate the-geaetion and ' ithoff the reaetien by-prodbstsatdditkves e reaﬁt'@n to completion.
Alternative synthesis'a _schgmes iﬁ&olve,dding‘ ethacrgi:aBHo the conjugite alcohol and
catalyzing with a carbodiimide or mi¥ing tt jgate aldetblitieimethacryloyl chloride and a base
such as pyridine or triethyla i%e. Devige materials gesEXalihaomprise a total of at least about
75%, preferably at least about 80%, of device-fo ming monomers. In addition to an absorber of the
present invention and a device-forming monomerpthe device materials of the present invention
generally comprise a cross-linkind&&#ht. The cross-linking agent used in the device materials of this
invention may be any terminally ethylenically unsaturated compound having more than one
unsaturated group. Suitable cross-linking agents inﬁgjde, for example: ethylene glycol dimethacrylate;
diethylene glycol dimethacrylate; allyl methacrylate;™ ,3-pr9;z$'anediol dimethacrylate; 2,3- is
propanediol dimethacrylate; 1,6-hexanediol dimethacridates 1,4-butanediol dimethacrylate;
CH2=C(CH3)C(=0)0-(CH2CH20)$=C(=0)E(CH3)=CH2 wherg p = 1 - 50; and
CH2=C(CH3)C(=0)0(CH2)i0-C(=t( )C(CH{B):CI-],Q3 Whel 3/+ 20; and ggij corresponding acrylates. A
preferred cross-linking monomegp4s:CH2= 43)C(=040-(CH2CH20)p-C(=0)C(CH3)=CH2 where p is
such that the 20number-avetage molécular weight is about 400, about 600, or about 1000.
Generally, the total amount of the cross-linking component is@gHeast 0.1% by weight and, depending
on the identity and concentration of the remaimagoeamponents and the desired physical properties,
can range to 25 about 20% by weight. The preferred concentration range for the cross-linking
component is 1 - 5 % for small, hydrophobic compounds with molecular weights typically less than 500
Daltons, and 5 - 17%"(9iR)SoinRfszotgatp Fne céenpb isreristitadiolkumaa Weaghvs typically
between 500 bg»,q(%g‘p@n@ﬂ%@_gomaigyig_api@yp@bgg@riz@iopéggjy@éoqg for daviceaatgrals containing a
0

UVNis absorber of the present invention include thermal initiators and o
s the vinyi group can polymerize to torm covalent bonds when reacted with vinyl

monomers, co-monomers, macromers, crosslinking agents, and other
components typically used in making polymer-based ocular materials,
particularly acrylics. The reactive groups are preferably acrylate or
methacrylate groups.

Hy



photoinitiators. Preferred thermal initiators include peroxy free-radical initiators, such as t-butyl
(peroxy-2-ethyl)hexanoate and di-(tert-butylcyclohe>cyl) peroxydicarbonate (commercially available as
Perkadox(r) 16 from Akzo.Chemicals Inc" Chicago, lllinois). Initiators are typically present in an
amount of about 5% (w/w) or less. Because free-radical initiators do not become chemically a pail of
the polymers‘%’rﬁ%‘&?w&total amount of initiator is customarily not incluagm%%’?f@fﬁpmining the
amounts of other ingredients. The device materials containing a UVNis absorber of the present in
invention optionally also contain a reactive colorant. Suitable reactive blue-light absorbing compounds
include those described in U.S. Patent l\']@:\ 98 2. Bﬁj%-light absorbers are typically present in an

3 yconstructed of the materials of the present invention
lgded into a small cross section that cap fit through a

n be of whaMgt&%@gigrng piece or multipiece

C, ATTCA) The optic i%&gﬂ{ﬁgﬂrwighégrﬁ{es as the lens.
¥6d to the optic and hold™ he optic in itsRropes E_)Aa;pe in the eye. The optic and

haptic(s) can be of the same or different material. Agx@wltipiece lens is so called because the optic and
the haptic(s) are made separately and then the haptics are attached to the optic. In a single piece lens,
the optic and the haptics are formed out of one piece of material. 25 Depending on the material, the
haptics are then cut, or lathed, out of the material to produce the 10L. In addition to 10Ls, the
materials of the present invention are also suitablé‘r use insother ic devices, such as
/S_OL_Lif “The iffvention will be further

. _ rAtive, byt not limiting. EXAMPLE 1
5 Synthesis of (2-hydroxy-$-metho € agthan®l. In a 2 Iiter reaction flask
equipped with magnetic stirrerwas suspenged pmethioxyphenol in 1300 ml water.

£
CA

relatively smaller incision. For exampie (
design, and comprige.gptic atfekhagtic com_ne__.

calcium oxide, io The reaction mixture was covered in alumint goil and allowed to stand at ambient
temperature for 10 days. The solid was filtered and&%ﬂiuspended in 1 L deionized water. 130 ml

glacial acetic acid was added to the stirring STEBERSioh at ambient temperature. The off-white solid

was filtered, rinsed with hexane, and then driedasgggr high vacuum for 72 hours to afford 118.9 g Is
(37.8 %). 1H NMR (DMF-d7) delta: 3.75 (s, 3H, OCH3), 4.73 (s, 4H, CH20), 5,39 (bs, 2H, CH20H),
6.85 (s, 2H, Ar-H) 130 NMR (DMF-d7) delta: 55.12 (10, OCH3), 59.84 (20, CH20H), 111,18 (20,
Ar-CH), 129,51 (2C, Ar-CCH?2). 146.30 g'lC, Ar-COH), 152,95 %10, Ar-C(r?,CHBr?. 200CH3
2JEEXAMPLE 2 Swhlé'g@/@f absorbers of the present invention are particularty suitable
2-(hydroxymetfyy|hk nreith bxy -8 (( 2raitsdade (Wil gerenadihyd)r e frpie i Aenyd Yotvendloia a 500 mi |
round bottom sk cauipped witlaymagnelc sURRIMGS addefeldR 9 BDitatsilugspmethyl)-aniline

contain from 0.2 to 2.5 % {(w/w) of an absorber of the present invention. Most

preferably, IOL materials will contain from 0.3 to 2 % (w/w) of an-absorber of

1w the present invention. Such device materials are prepared by copolymerizing
the absorbers of the present.invention with other ingredients, such as device-
forming materials, cross-linking agents, and optionally blue-light blocking

chromophores.

15 Many device-forming monomers are known:in the art and include both
acrylic and silicone-containing monorriers among others. See, for example,
U.8. Nos. 7,101,949; 7,067,602, 7,037,954, 6,872,793 6,852,793, 6,846,897,
8,806,337; 6,528,602; and 5,693,095, In the case of I0Ls, any known |OL
device material is suitable for use in the compositions of the present
s invention. Preferably, the ophthalmic device materials comprise an actylic or

7



(96.5 mmol) (Aldrich, Milwaukee, WI), 41 ml concentrated HC | (aq), 100 ml deionized water, 100 ml
ethanol, and 80 ml TI-IF. The suspension was stirred for 30 minutes and 7.07 g sodium nitrite (102
mmol) in 30 ml water was added dropwise over 60 minutes while keeping the reaction mixture-at O C.
The reaction mixture was stirred for an additional 1 hour. 300 mg Sulfamic¢ acid was added to destroy
excess nitrite THE Hixtire was filtered to remove undissolved solids. ThETIItatad dia2éhium mixture
along with a solution of sodium hydroxide (15.1 g in 100 ml water) were added dropwise to a solution
containing 19.7 g, (2-hydrgxy:5- -1.3- yl i | ( AAC sodium
hydroxide, 206‘#?%%%&2%% %%%?%%@&%nﬁﬂ%& 3?%')% %’%E%t%%grr%(%%q\%ﬁﬁlowed to stir at O
C for 1 hour amdnomeTsamperae @ Tomensurs Pawbhiire was poured into 3 liters water. The mixture
was acidified to pH 3-4. The dark crude product was filtered and washed with several liters of water to
generate a dark solid which was dried 15under high vacuum at 55 C for 72 hours to give 15.2 g (42 %
yield) product. Synthesis of 2-(hydroxymethy[)-4-methoxy-6-(5-(trifluoromethyl)-

D 4@,;13258- ourftl bottom flask equipped with a magnetic stirrer

(hydroxymethyl)-4-methog-6=((2:# tro-4-(trif|uorometiwyl)phenyl)diazenyl)- phenol from Example 2 part
1, 25 ml deionized water, 1.85 g sodium hydroxide, and 80 ml 1-ggopanol. The mixture was heated to
80 C and 6.55 g (60.6 mmol) formamidine sulfinic acid (Aldrich) was added slowly and concurrently
with a solutio’VbEBENGNHOH (M50 ml deionized water. The 25 reaction mixture was heated at 80 C
for 2 houts. The reactionmixre waseded at ¢49,GHor 2 hours and filtered. The solid was dissolved
in 2.5 L deionized water ontgé‘ﬁp 49@ I\@QH. The pH was adjusted to 2.0 using 1 N HCI, The
resultant solid was filtered, W a Wit % dmounts of deionized water, filtered and dried to give
2.2 g (31 %) of a yellow sl {(GH8ONMR (CDC13) delta: 11.03 (s, 1H, Ar-OH), 8.30 (s, 1H, Ar-H
benzotriazole 4- position),.8.07 (¢y.1H, Ar-H benzotriazole 6-position), 7,88 (s, 1H, Ar-H phenol), 7.69
(d, 1 H, Ar-H benzotriazole), 7.08 (s, 1 H, Ar-H phenol), 4.84 (s, 2H, Ar-CH2), 3.90 (s, 3H, Ar-O0H3).
EXAMPLE 3 (Compound®#L11) Einthesisof2-hydroxy-5-methoxy-3-(5-(trifluoromethyl)-2H-
benzo[d][{,2,3]triazol-2-yRhepaphimetiagyataHn gr@bfemkratind toWs, flaskReotipped with a
magnetic stirrer and nitrogenén.le dissolved 1.15 g (3.39 mmol)
2-(hydroxymerhyl)-4-methoxy-é§( “(tAftioromethyl)-2H- benzo[d][1 ,2,3)triazol-2-yl)phenol from
Example 2 part Il in 50 mRaishyidfdts, DrFigantaiming -BRITinenibtaHEEEEE). OFriethylamine (1.4 ml, 11
mmol) was added and the miétHr%w!gis_cooled to -10 C. Methacryloyl chloride (0.436 g, 4.17 mmol)
~ was added dropwise and the fikitire Was stirred for 1 hr at -10 C followed by 20 hours at ambient
temperature. The solid wasditeray] prditiesenaain-10Ggnlci¢thyl ether. The filtrate was poured into
100 ml diethyl ether and wash dqwit 0.5,N | apd water. The organic. layer was dried with
magnesitim sulfate, filter dfsaﬁd henediien 'ét“eg ‘\/%gkrooxt%’r;é %%épg;?g %ﬁ%gé Sf;/réa R&desired product
as a dark yellow oil which was recrystallized in methanol to give 0.35 g product (25 A). [M+HI = 408.1.
L1 NMR (00013) gl Rl (i 39 Gelifbraihenealiapalflcf0B(d, 1 H, Ar H
benzotriazole), 7.91 (s, 1H, Ar-H phenol), 7.69 (d, 1 H, Ar-H benzotriazole), 7.10 (s, %L H, Ar-H phenol),
6.21 (s, 1 H, G=(CHaAram)isx2625(sY spoting-pf Ssyy i34b(d, Aad i&ﬂt’ﬁz)@‘%ﬁééﬁ-‘é?@ﬁﬁ Ar-OCH3),
2.01 (5, 3H, O=ROFiB)clnsmantalanalysisiccalc el (FORc e BPhMIbEHB2), %F
(13.99); ggundm/g%ég%l%%g;’ AE‘—&%’:?ZG b)@gﬂggldo'zﬁ?été’a%&]lgfg?)' an%CHss-:b-enzyloxypmpyl

methacrylate;and their corresponding acrylates.

Monomers of formula IV ars known and can be made by known
methods. For example, the conjugate alcohol of the desired monomer can be
25 combined in a reaction vessel with methyl methacrylate, tetrabutyl titanate
| (catalyst), and a polymerization inhibitor such as 4-benzyloxy phenol. The
vessel can then be heated to facilitate the reaction and distill off the reaction
by-products to drive the reaction to completion. Alternative synthesis

8



Compound WL-I WL-1 EXAMPLE 4 Synthesisof2-((4-fluoro-2 nitrophenyl)cliazeny1)-6-
(hydroxymethyl)-4-methoxyphenol. In a 500 ml round bottom flask equipped with a magnetic stirrer
was added 25.1 g (161 mmol) 4-fluoro-2- nitroaniline (Aldrich), HCI(aq) (JT. Baker), 100 ml deionized
water, and 100 ml absolute ethanol. The suspension was cooledto 0 C. 11.8 E 2171 mmol) Sodium
nitrite (Sigma%?ozﬁé%gslsr? go ml water was added dropwise over 60 minut&S T R&&H#Hy the reaction
mixture at 0 C. The reaction mixture was stirred for an additional 1 hour. 420 mg sulfamic acid

(Aldrich) was added and thé;-*1 vrgaggap mIX'EU{ stirred {8r a0 addmonatIESO miny tegn%nd then filtered.

e wa
In a 1 liter rouRd &%Smtﬁ\ésk was ccr)]ﬁ}bm%g %cf‘:lgcg ?f% mmoB (E?wg_raoxy%??ne hoxy-1
,3-phenylene)dataiyaingol WABO il deibnidietideater, amdin®0the etvaniegad2. 3ilggBOI7 withol) NaOH
(Aldrich) was dissplyeddpr LR AVGHE UL ARRER AT BAlY AN B RIuTH Rinte was added to the solution
containing the phenol derivative at O C. The diazonium'salt solution and remaining sodium hydroxide
solution were added dropwise to the reaction mixture at 0 C over a 1 hour period and then allowed to
stir for an-additional Ddats ahétésiardgshewly aloambieniatastpesiure |dhe eeacioremixture was
poured into 3 Iitrerfse iyvgfeé talfelg t aeb%ﬂtvg%, ag)jlésete!get_ Oﬁml{gin%%nN H&%Ia. The solid was collected by
filtration, washed With SeVerar fiters of water, and vacuum dried &i*i mm Hg) at 55 C for 72 hours using

P205 as drying agent to afford 29.9 g (68 WO of a dark solid which was used in the next step without

fUrther purification. | a2¥RHIESS ah24BsBHRroARensoldil invention and a device- _
,2,3]tr|azol-2-y1)-6_-(hydroxymeth%)?-methoxyphenol. In a 500 ml round bottom flask equipped with a

magnetic stirrdP TFdAABRBA fuihife FPEGFaBIEIRb R FURRePraRTNhitAYGSHIR SRR N ded
2-((4-fluoro-2-pirapienyl)chage iyl 6 - dupttoxyhe thybsdinkiathaxwphensetiianthExavipte 4 part | and

200 m! ethanol, NaQll G g B2 MO BPIRIS 7 A Se g ISt et cissolved i

100 ml deionized water and approximately one-fourth o ion was e é}ropwse to the
reaction mixtuf@MrseREHRAYE Y REaEEGURIRIY PR tEaed 00 afdiED!e Giosrlinking)

formamidines\ifjgigarisl (4ddrishd,andie emmnngrerlimdvrdmyise sabiligrysspsancurrently
added to the reacti?n mixture over 30 minutes. The mixture was stirred at 80 C for 3_hours and the

contents were H5&5 W?&qht@\@)ﬁ dBIBRIBEY Water B QRRMRERl FIPSHRRYAN HST The solid was
collected by filpraitanecdits pdimdeit av3Gien| hictzaaotdeid dmettlfoyfemindtesiahddidooling to below

- 20 C. The so}j t tratiop apd th ded.i |.efhan oled again to
below - 20 GC#%%@%@A%?& fr%ﬁ%%@%@? gﬁgﬂi&;@.‘éﬁ% %gfqa%)g%%v%gli , %%ﬁ%\, s used in the
next esterificaffoh stéf; BXAMPrEC6(Eok(peURIGH L) C(=0)Chyntiestd ovBe(s-fiGofo=2H-benzo[d][1
,2,sgtna;zfol-Z-ﬂa;%h?rdz‘ém/éﬁ?@éb@mb@alﬁmea%t/m?ﬁ@@ @ﬁi_@éﬁtﬁ(}.ﬂ#@{;}%&ﬁﬁfﬂf_d ott_lt usmgdthe
product from m rt Il o g ound ask equipped wi agnetic stirrer an
nitrogen inlet ma%%ch\%@s@ég @F?ﬁ%%ﬁ?bﬁgggéﬁgﬁé_;@%@h?%m[f sugh%aq the
,2,3]triazal-2-ylirbnaresaga ettoybcdian etbighy phehal tid 8D atlcan BgdrorsaBEE . 1Ttieéthylamine (8.7 ml,
62 mmol)) was added and the mixture was cooled to -10-0 C. Methacryloyl chloride (2.26 g, 21.6

mmol) was added dropwise and the mixture was stirred for 1 hr at -10 C followed by 20 hours at
ambient temperaturé> Tt alidhfeFetHitareer #h 8 rihScIRPRHIMG0HETRIR(S0Y 9 8) Ieafiydrous

containing inhipies, HiduegnDigiay! @sbendkP oi)nasagtel imtheditaltayiichias washed with 1
N HC1 and water, dried over mre\l%rgsiu s@fag, filtered, and conce%n_%rated b% rotar% vaporation to
give the desirdd prott: QMR ré&%s fii&d" R 73b BIORS Y (98047 B%% Rllow solid. 1H
NMR (CDC13pbelts20%.08 feight, fhenue@rtpd7codogniratidn Aaigd b amdeinig)g 7.87 (s, 1 H,
Ar-H phenol ri H, A{- laz i : JAr-E iazole ring), 7.05
(s, 1H, Ar-H gﬁ%ﬂrﬁ%ﬁﬁrﬂsém fsg ?’H%gi%gﬁiggg&@qg% lé%éﬁpédjﬁ@i@@%%@@égll Ar-CH2),
3.89 (s, 3H, ANEIENR) yPI5alls 18FF ARt P3P alipns ERAMPLEIEY (wiw) for larger,
10SynthesisofRydiypaiey saeuprkiseitiombd(ZaniveBhenyblelipzanviintpanol. §g500 ml round
bottom flask e&u}s)é)n%d with a magnetic stirrer was added 19.9 g (144 mmol) 2-nitroaniline (Aldrich),
HCI(aqg), 100 Pa&iSnized water, and 100 ml EtOH. The mixture was cooled to 0 C and 10.6 g (153
mmol) sodium nitrite in 50 ml water was added dropwise over 60 15 minutes while keeping the

reaction mixture betemd0 s dmeFIBHFASHARBIXSE WesalinadiarAn adaiiangl L hour. 300 mg

sulfamic acid was added to destroy excess nitrite and the mixture was stirred for anadditional 20

minutes. The $OfEswaRssbs e PElIEhERECHE BYRRIIA JTHNIRa BRI siliaias s8dside and kept
cold at -10 C. NaOH (29.3 g, 731 mmol) was
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20 dissolved in 100 ml water and approximately one-fourth was added to a solution of
(2-hydroxy-5-methoxy-1,3-phenylene)dimethanol in 100 ml deionized water and 200 ml ethanol. The
diazonium salt mixture and remaining sodium hydroxide solution were added to the reaction mixture
containing the phenol derivative over a 1 hour period at 0 C The reaction 25 mixture was allowed to
stir at 0 C for™Y’ &W‘Eﬁ%rémbient'temperature for 3 hours. The conténtswgfgsﬁ%ﬁ’f’éa"mto 3 liters water
and the pH was adjusted to 6 using 1N HCI. The resultant solid was washed with several liters of
water and then dried at 55 C _for 40 hqurs using.P205. as drying agent to afford. 2 (55.8 %) of a
dark solid whieROJA¥YALYE: i {ﬁEGF{SEt(%E?éB‘% %?Pfﬁ#&m‘i‘é%%ﬁ%’é’ Jlecrs §§ﬂ’t‘ﬁfe}%/‘%°sr%f
2-(2H-benzo[d]ith, 2, 3ltrictzliRty 1)p6rinyd-atyyhiethpt)oatam etnoxy pihéactbuivicsooneibund bottom
flask equipped with ic st r ition, funne weemadditi nRelgand nitrogen
inlet was add&d :r%s@ g@%@%rﬁ%ﬁ@r&@%@xyﬁgﬁ%}4L§r§1ett1%}>g -6-((2-qr§tr3p%i§gnﬁ%?azenyl)phenol
and 200 ml ethaaamicNiadng. (RhBaga 1Neiol fWEEamVYEI VORFRFARIBAZ T RYR Y and
approximately,engfoush, Wagadde s ssoppisaiad eseeaniion miniskes The nukibseovas heated to 80 C
and 25.1 g (232 mmo| forma%;idﬂeﬁ}sulﬁr}ic acidt.fand th E%r)ngi{éip ns,‘%di mmh¥r§l[ ) {i)cljeissolution were
concurrently SGTYBBpRi88 T e KU IGFE 6Ver 50 MinutELThe Phixture was stired at 80 C
for 3 hours, peustshiatiybtlinclated avethdetarmittifrentie pricuotsrf etheHograthentesultant solid was
collected by filtration and worked up as in Example 5 to give a light yellow solid (4.3 g, 20.5 0/0).
EXAMPLE 7 (Compound WL-3) Synthesisof3-(2H-benzo§1 1,2,31triazol-2-y1)-2-hydroxy-5-
methoxybenzyl metTaery#gdcen Xts0as AnRINTStcm A4Sl qRppRawih Den Gt stirrer and

nitrogen jplet wosrgitssalvrmh 40 38d tammnabétdHthenzefd]Buitabie reactive biue-light

,2,3]triazo|-2-y]£;-6-é{h droxymethyl)-4-methoxyphenol from.E : aft |l | W nhydrous THF.
Triethylamine? ool ﬁ%@“ﬁ&%ﬁ‘ a8 %@ %(}%é%cgl t ees?nn%( g;énv)‘\;gggé%%ﬁﬁgqlg’l N etﬁacryloyl chloride
(1.99 g, 19.0 MBusljgivasbaddeddeop lyisieadn @rers miktarcamsistifren wrouh? .&f 0 &XSflowed by 6
hours at ambiiwéi perature. The mixture was 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 concentrated via
rotary evaporation to give the desired product as a dark yellow oil which was recrystallized in methanol

to give 1,73 g of a light yedevesatid 4360 the Ll VR GDBB hekadtant Tdvahitisn tkh Be-OH), 7.92 (d, 2M,

Ar-H benzotriazole), 7.91 (s, 1H, At-H meta L4 r-H be rl , 5,6-position),

7.05 (s, 1H, APY m%??‘?oc(ﬁﬁgjﬁﬁ) ,‘?’E g ’Q%,rff%%?’:?g%@?rgaﬁ%‘% éﬁéﬁ\ iﬁ?&gégﬁ%?s “5 40 (s, 2H,

Ar-CE12)1 3.981(SI3RFoNgiOT Fedy iyl o plis!, T THBYr eyammpEx AmpQEsg:an be of

SyntheS'Son-%m'%%aWH%hsraﬂ)Q@és%)rﬁusﬂwasewgmy(ana- fohHa @ 500 ml round
g

bottom flask equipped with a magnetic stirrer was added 30. 174 mmal) 5-c ior%-Z- 15 nitroaniline

(Aldrich), cond13189 GRITPPAE ket N1 BBY M IEIBHPRAHAR AR AP ABS R elfiSnol. The
suspensign wagisledsteafeChandid 2né gfiB4mdrol) dhdioptinitmitesipbhen pwatemwhs added
dropwise over 30 migutes while keeping the reaction.mixtur, C..khe reaction. mixture was stirred
for an additional 1 thF)h?. gﬁ)ﬁ, ar%ri‘(l:a aﬁc% t{%@) {r:r?g %v%agfﬂée%%ﬁiggtr%ﬁ%%égzggz%%ﬁtri%e and the
reaction mixturewliipisegiriensidy &n saliatbharaosmilisepithansblits Weptditkiea aitfithe filtrate

containing thediazaniym salingsirgt inilesnd kricaald @t O SpthlaQd 3hgie iy mmol) was

dissolved in 100 ml water and approximately one-fourth ywas adged to a solutign of (2-hydroxy-5-

methoxy-1,3-gR&hy BhediReanchdith 18 Hé%ﬁ?%’aiagfgr AnEBOF DS M The diazonium

salt mixtyse ampkpamdimingrststumdiydedxide dalptien averthenlded, torthatiredction ofittere containing

the phenol derni\{%tiv.e[qgerﬁd%%om eﬂ_od at 0 C. The reaction mixture was allowed to stir at 0 C for 1
or Zhour

eria
hour and ambient temperature ours. The contents were poured

In addition to I0Ls, the matefiais of the present invention are also
suitable for use in other ophthaimic devices, such as contact lenses,

10 keratoprostheses, and corneal inlays or rings.
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into 3 liters water-and the pH was adjusted to 5 using 1N NCI. The resultant solid was washed with.
several liters of water and then vacuum dried (0.1 mm Hg) at 55 C for 40 hours using P205 as drying
agent to afford 28.0 g (48 %) of a dark solid which was used in the next step without further
purification. Synthesis of AT
2-(5-ch|oro-2ﬁgo%a/ﬁ€¥gmﬁ,2,3]triazol-2-y1)-6-(hydroxymethyl)-4-methoxylljghré%%ﬂo?rjloggﬁo ml round
bottom flask equipped with a magnetic stirrer, addition funnel, powder addition funnel, and nitrogen

inlet was added 27.4 g (81.0 mmol).24(5-chlgro-2-nittcophenyl)di B 1 ammias
(hydroxymethyl)-4-i&nd&%ﬁgﬁoﬁéﬁﬁg%‘@rn&leertﬁlgjns(g}i, §ggl—y|) ?@%M%%gmﬁgﬁ‘%%% dissolved in 100
ml deionized wiitdr anedrapprodi mate fusieveririivae HadEw dropwise to the reaction mixture, The
mixture was heated to 80 C and 26.5 g (245 mmol) formamidine sulfinic acid and the remaining
sodium hydroxide solution were concurrent%ggded dropwise to the reaction 15 mixture. The mixture

was stirred at 80 C for 2 hours and then po M-S deionized water. The mixture was acidified to
pH 3 using IN HCI and the solid was collected by filtration, rinsed with ample amounts of water, and

then worked up as in Example 5 tg afford 7.4 g (30 %) solid which was used in the, ngxt esterification
step. 20 EXAMPLE 3Y{¢Bfisis Hd s’.%vjaxv-%%ﬁﬁﬁg%?g é)féd pheMeHE]-HiRe G B
3-(5-chloro-24-peiraokeltlich IHslaaqlippna)-RithyuhapiSicsihexyies ratignesteadctPRertn a 250 ml

round bottom fla lpped. itk Maga ticestirrer. Itr, AMTal[: Y iggelved 3.98 g (13.0
mmol) 2- (5-cm%§g?g%gegngz%ﬁi] %%@3@1”@20&2-3%@%%% n%gﬁhﬂm -n%%?ﬁfxéﬁeﬁgl in 60 ml

anhydrous THERtETivEsI@eHE (6.4 IFiERGSOREUN FIRYSSHUE RS CFOREMAPNEE: 0 C.
Methacryjoy! ¢Rlordgctin 2t Snaeneh) uag addashdropwisk and tiewaidttsestwas siirred for 1 hr at
-10 -0 C followed by 30 20 hours at ambient temperature. The solid was filter; insed with 100 ml
diethyl ether. FRY! %&5%%‘?%3@@5(@@ Wi eﬁﬁhlglé'lagn' Wa ear‘,n §r%|28 W%?%%gcéﬁgsium sulfate,
filtered, and cntdnaiedizad rettey eVaporatpiactal gieiicapisl vwobddetiake rigRRgallized in

ethanol to 9ivﬁ&g&giégg@r%%%%gmﬁg%ﬁgidrﬂé"dﬂl\él}ﬁit@%mg'?ﬁfe}ée‘?(?i@eéH' Ar-OH), 7.92

(s, 1H, Ar-H benzotriaz (s, 1H, Ar-H phenol), 7.87 (d, 19, Ar-H benzotriazole), 7.45 (d, 1H,
Ar-H benzotridsth&pxa0e @d e dregransy nesbvesiem fore posnts afesl §1a P 9c=c-H cis),
5.38 (s, %H_’ ARCH2},)3.89 (BHDMPQEHBIR. 01,15, BH3IC-CCBEI3%. 7 W4, -4HERAMBLE 10
15Synthesis qf go(Mioumaty k4 Ry R MR iRHDMF-a7) dette: 55.12

(1C, OCH3), 59.84 (2C, CHoOH), 111.18 (2C, Ar-CHj}, 128.51 (2C, Ar-CCHy),

146.30 (1C, Ar-COH), 152.85 (1C, Ar-COCH).

QCH;z

20

2  EXAMPLE 2

Synthesis of 2-{hydroxymethyl}-4-methoxy-6-{(2-nitro-4-{trifiuoro-
methyi)-phenyi)diazenyi)-pheﬁo!. in-a 500 ml round bottom flask equipped
with a magnetic stirer was added 12.8 g 2-nitro-4-(friflucromethyl)-aniline

1



benzo[d][1,2,3]triazol-2-yl)phenol. In a 500 ml round bottom flask equipped with a magnetic stirrer was
added 24.8 g (148 mmol) 4-methoxy-2-nitroaniline (Aldrich), conc. HCI(aq) (J.T. Baker), 150 ml water,
and 150 ml absolute ethanol. The mixture was cooled to -20 C and a solution.comprised of 10.8 20
(156 mmol) sodium nitrite in 40 ml water was added dropwise over 30 minutes. The reaction mixture

was stirred fof AR additional 1 hour and then sulfamic acid (315 mg) yvasP SE@&&”PB’%%%%Poy excess
nitrite. The undissolved solids were filtered and the filtrate containing the diazonium salt was set aside

and kept cold at.-10 C. NaQH (29.5.9. 739 m s dissolved.i | 25 W d
approximatel :%'é-%m?w \’%‘érgg@dgéﬂ oag%etﬁlmlri‘\ggm%iiséé)é%ﬁg&%tégwl %gm’ 6 A
hydroxy-5-metieixyizeBvatenyl8Aaydieimnahene A0 ohiildeiohhguseeasigndveecimieasthanol. The
diazonium salf e ARdJ STRAIING Sy dipse RluipRIYare SYldRdvaIekgaction mixture

containing the phenol derivative over a 1 hour period at 0 C. The reaction mixture was allowed to stir
at 0 C for 1 hcRHOSHFERRWIEA PR SO MNP B KRePing KishieARIReRIBBE &Y thib 3 liters water

and the pH washaqdisigshtek@iesings lshi-e ol B wealienisolikbwasIiterag, Suashad with several
liters of water, and then yacuum dried (0.1 mm Iggg?at 5C t%zo_ hour tusi Pr205 as drying agent to
afford 33.5 g (%%%‘jﬁéf%gg% KR ARPURIGCFEE DLEY in tHE RSB RRil STt &R SiRfication.

Synthesis of tfjstraixgchethig-4-TinetHitieye6- (Bazmathoxyvikibrenabiog] With 3 selatve-§i)phenol. In a
200 ml round.Q&&Eam.ﬁa%@%gg@%@%mw&@%&w%@mw@slumwder addition

funnel, and nitrogen inlet was a hydroxymethyl)-4-methox_%‘-§% (4-methog?/-2-
nitrophenyOdeEANiher 8l froth Exd@ieyPrasthandt2bohany gthanel (bHrmco Products,

Brookfield, CTohNaOH D@ I Ur skl IcholSitiBioh 2R Mmabrvaie stisselvad it 86anl deionized

water and approximately one-fourth of the solution was added dropwise to the azo mixture. The
reaction mixturE 48 ARHNR S BEECHAT W (38N Jormaidin88UARGERP [AIdrich) and the
remaining Na@rhselution Yeere added coneurignily iodbeademixtore duas Quater. Thieemixture was
heated at 80 C for 3 hours,paured jnto 3.5 | water, idified to -5 with can CI (JT. Baker).
The crude proﬁ'ﬁxégﬁabgar%carggt%éﬁcgégdpﬁ%%thgﬁél §£r'11{ t%%@%o%‘é&gg g‘l{wacf y&%&%@n %‘r‘#;d (0.2 mm Hg)
at 50 C for 72vmeshectovijivesvergditer of wiitsitipetienegdfide BRAMPIcEWhICCAspdiRE WL-5)
Synthesisof2-fydroxyaR-meiekss S-meihoshahts he Br dlblZy hbazgidy QRanzyi methacrylate.
The esterification was carried out using the product from Example 10 patt Il. In'a 100 ml round bottom
3- neck flask equipped with a magnetic stirrer and nitrogen inlet was dissolved 3.24 g (10.8 mmol)

THE, Triothylagine (L 1m0 e acies ot e more s gotec i 19 -5 £ Methacrioyl chionde
. Triethylgmine (1. added a e mixture was, cooled to -10 - . Methacryloyl chloride
(1.409, 134 rﬁtﬁ%ﬁ'&ﬁgg@@d\%ﬁgﬁgﬁ\‘xﬁ%ﬁ%ﬁﬁ%@kixt‘l[fréa\/\%iézgstmgcﬁq‘g ‘g HP g?@ @?3 owed by 20

~ hours at ambientigrepensithrea Thegoadtiowstierdittensd offcated theiltrgte(d@&sd poumel) ito 100 ml diethyl
ether and Wasg}l.

filtered. add ¢ jgrwgﬁn%éﬁ\%ﬁ'ge@ﬁ‘wgtﬁ(ﬁE%Q%ﬂ%m%ﬁggggﬂg )‘ééggéﬁ@ nesium sulfate,

centrate rétary evaporation to give th product as a dark yellow oil which

was recrystallen dtRBhdPtegRie & ligAtlydHonr sBld JSIANAAR WatReI3)-8altd: $a9WMs, 1H, phenol

OH), 7.80 (M, fhldrdMdk, BeRZTiR7alRYofahb (S THE kit OhRRORe dd BOLKG Ad-blegnzotriazole),
7.14 (s, 1H, Ar-HéJhenoI), 7.10 (m, 1!—|, Ar-H benzotriazole), io 6.21 (s, 1H, C=C-H trans), 5.61 (s, 1H,

benzotri . (s, 1 .
C=C-H cis), 534%8.MMelciofFEmigngs sYiiNA SEHE YiRthol 28 a8!Ed3pION M FRA3,
benzotriazole)chOlrntBHwili-&-63H BN 1GVELE SgBXFDAPINEST2 m! deionized water. The
20Synthesisof2-(hydroxymethyl)-4-methoxy-64(4:methyl-2- nitrgphenyl)-diazenyl)phenol. In a 500 ml
round bottom TERRE T W% STRLe Bl e S e A i R4 1Bt TR es
4-methyl-2-nitvoaittng, 86 CAldrighhp67 mhdoiiterelCl(Agy $6idniasatiseneldl D02nsl Bbsolute

ethanol. The rHBﬁ&%ﬁe‘ﬁ%‘%&é%%ﬂt&%ﬁ?\%ﬁ%l%@%%Q_rértff.gT@@ LR -{&":Eik?ggljo 40 ml water

was added dropwise over 30 minutes he reaction mixture was stirre an additional 1

hour and 315 nd Stffamitcigsvaaniderild tyare SifepexasRfritdthARSPh #BEHERA720 minutes of
stirring the reaﬁi@ﬁli@&?(w&%waﬁtg*@'%@-@ﬁiéb&@@ﬁéiIﬂ.ﬁt@ V@S gstasideibiasblid, 'H

30 NMR (CDCls) delta: 11.03 (s, 1H, Ar-OH), 8.3C (s, 1H, Ar-H benzotriazole 4-
posit‘;on)', 8.07 {d, 1H, Ar-H benzoftrigzole &-position), 7:88 (s, 1H, ArH
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flask was suspended (2-hydroxy-5-methoxy-1,3-phenylene)dimethanol in 200 ml deionized water and
100 ml ethanol. A solution of 32.2 g (805 mmol) sodium hydroxide was prepared and approximately
one-fourth was added to the phenol derivative. The phenol derivative was cooled to 0 C and the
diazonium salt mixture and remaining sodium hydroxide solution were added concurrently to the
phenol derivative over 1 hour at O C. The reaction mixture was stirred at O C for 1 hour and ambient
temperature for 3 hours. The mixture was poured into 3 liters water and the pH was adjusted to 4.5
using 1IN HCI. u r tW%_gieda 65 C fo hours,under high ipvacyum (0.1 mm Hg)
using P206 asgr&lﬁg ’aq?gﬁt(%oqi??drgr . enzfé&aﬁﬁe h%%r%ﬁcﬁv%g% %g ?ﬁﬁh%%ée@step without
further purifica%%@ﬁ?hb%ggf@a(ﬁ%%@%é@hyl)-4-methoxy-6-(5-methy1-21-1-
benzo[d][1,2,31triazol-2-y1)phenol, In a 500 ml round bottom 3-neck flask 15 equipped with a
magnetic stirrer, regular addition furmetsravederasshiiion-fawmel; and nitrogen inlet was added 30.0 g
(94.6 mmol) of the azo compound from part 1 and 200 ml ethanol. NaOH (22.9 g, 573 mmol) was
dissolved in 100 ml deignized water. and i I e-foyrth of.the solution added dropwise
to the reaction mixturggT ﬁég%%vctioéamixt%wﬁég ﬁé%%&gﬂgx%gmé%%%E%'ﬁ%ﬁf%%%%}g%gﬁinic acid (30.7 g,
284 mmol) andPETEPERiRiInG SRRt RRERIL S SHAFEH AR rd ad 0P cohcarrshigtierthe azo mixture
over 30 minuteSaskhe;mixkerewias heajestiat80«C St Sihoyes. fhe reaciiosombxturesnas poured into 3
L water and th Ilifl -5 Wi The selid was filte hen dissplved in 3L water
T S R P g

containing 5 grams 25 NaO cidified to pH e was d again and then

dried at 55 C urdée Rigtr YA080RTL0 . TMnFRIg YRR 40 Retird'tdraffSrardoag(vdrosy which was used in the

next step withaui-fatther prifieationr 30dRXAMRAE/ 3 (Compound Wkl was added .

Symiesso o SEhan ezt beyo(dll 2 a2 yobeney methavyate
“nec n

In a 100 ml round bottom 5 flask equipped with a magnetic stirrer ahfnlt?OQén inlet was
dissolved 19.5?@@@93\/%9@ dropwise and the mixture was stirred for 1 hr at -10 °C

2-(hydroxyrznletm1l¢»4em&ymﬂ<ycﬁw@amﬂaal) Mh&md . Edéblﬁﬁbﬁlaéﬁa%m@&aﬂir%{ama%ml anf;]ydrmlls |
THE. Triethylami 4 ml,. .added and the mixture was ¢ 0 -10 C. Methacryloy
chloride (8.55 g}] gﬂl%@hﬂcaﬁg{vﬁgg%%%eg% (ﬁ:ofﬁlgewgﬁci) ?ﬁéer%{u?%‘ﬁrés\?vé%s%ﬁgﬁéﬁ EE’re r?dgt 0 C followed
by 20 hours at %4#iBféhttémperattire’ Thedolityiels fiferearandainged witls distey eitfer and the filtrate
was poured inteidfmirdiethykethesaad amashed withe0:b-Nd Glanrdanaters sHhgaierganic layer was
dried with magpesium sulf filter d_concentrated via rotary evaporation,. The crude product was
recrystallized # gl%%ﬁt%aﬁ% {t%C§ }%rg)@‘ tg“‘%eﬁ O%rgf Séeﬂ%\ﬁ} ?Q%%@g?gﬁv&slﬁm%h@d%) delta: 11.28
(s, 1H, Ar-OH)™EBeNe 1Pl VALUH DeriiHeZGrR @lpdsitiony: 408d (d MR Behgetdazole 6-position),
7.66 (s, 1H, Ardid.ghenol 6+pesitien),dr326.£d, 1M, Ar-Hpepzekiazoleslopqsition), £034(s, 1H, Ar-H
phenol 4-positi 1 zC-H trans), 5.61 (s, =C-H, cis), 5,39 (s, 21-1, Ar-CH2), 3.89 (s,
203H, Ar-OCH% Ry é,%%Hl?"REESH ,’2?,%?(5“?@%35%%3% %x%)M Ei’_eé"%@f‘amjré)'
Synthesisof2-(hydr&kyhiethjilL 2iaethy§ 6L (@-thd-FC-H trans), 5.62 (s, 1 H, C=C-H cis),

5.4C (s, 2H, Ar-CHy), 3.80 (s, 3H, Ar-OCHs), 2.01 {s, 3H, C=C-CH,). Elemental

analysis: calculated %C (56.02), %H (3.96}, %N (10.32), %F (13.92); found %C

(56.11), %H (3.98), %N (10.24), %F (14.37).

HO, O,
N ;:7 é
= \\
N O

= /

FaC
OCH3

Compound WL

WWL-1
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(trifluoromethyl)-phenyl)-diazenyl)phenol. In a 500 ml round bottom flask equipped with a magnetic
stirrer was combined 26.0 g (126 mmol) 2-nitro-4- (trifluoromethyl)-aniline, 53 ml conc. HCI, 100 ml
deionized water, and 150 ml ethanol. The mixture was cooled to 0 C and sodium nitrite in 30 ml water
was added dropwise over 60 minutes. The reaction mixture was stirred for an additional 1 hour and
300 mg sulfamic acid was added to destroy the excess to nitrite. The solids were filtered and the cold
filtrate was set aside. In a 1 liter flask was suspended
(2-hydroxy-5-methoxy-1,3-phenylene)dimethanglsis; 209 ml deionized water and 100 ml ethanol.
Approximately one-fourth of a solution of sodium hydroxide (25.4 g, 635 mmol) in 100 ml water was
added to the phenolic mixture at 0 C. The diazonium salt mixture and remaining 15 sodium hydroxide
solution were added COREWFERtly to th& phenolic Ak YTsr TIHGE PO FE2E08H Fixture was
allowed to stir gty@ifcfométhelriandtoompptemperature for 4 BoUrs: Tivemixtekerwdisgsoured in 3 liters
water and the BEl At 4 Sk g %Nr&%&¥%§8gd2‘é’ays%‘W%@%@:’?&@Y‘@%ﬁ%%vﬁ'th ample

amounts of water and then vacuum dried (0.1 Hqg) at 55 Cfor 40 20hours to glve 27.4 g (76 %) of
a red solid. ”‘Wﬁﬂ@%l%r ich}, HClag) (JT. Baker), 100 mi deionized water, and 1

2-(hydroxymetbytpidsmethyiteh-(Brériflispromethy 2 baémnz drdf152, 3jtridzo 421 ypheiiol. In a 1L round

bottom flask eqypped :WH@, zmmﬁ'&néngﬁ{ Aidifian.funnel, pawderaddiion fugneh and nitrogen
inlet 25was added 26.0 2'mmol) 2-(hydroxymethyl)-4-methyl-6-((2-nitro-4-

(tr|fIuoromethyf)}?fﬁ@ﬁ?ﬁh&?aﬁ‘%‘?ﬁﬂ%ﬁ%‘ﬁé‘?ﬁﬁ*&%%f%ﬁﬁ%o@ 366 ErBUEETIPE g, 441 mmol)
was dissolved #i-kQ0fon laeiaditec:waterandzappyoxifhatel ydrid Aalirth) was added drdpwise to the azo
mixture. The reqelonmixiie was.ealprlin 06 20skeR.9 sz, ol IRdormgmidinesulfinic aci

and the remaining sodium hydroxide solution were added to the azo mixture over 30 minutes, The

reaction mixtur® wdsFEARELPEE G WEtFRSTHEUFE S MBI YEidn el \Wwaldf argHcidified to pH 4
WO 2010/0539#AREI U S2000/063E20nusingdiN HO|.rThesotidaasaiglected BYovacuum filtration,
washed with agﬂg%&";%an bw%% ?NQ@*@?%%@H)"%Q% QQ&&%&Q@%G‘;%MKQ% mm Hg) at 42 C

to give 18.6 g (/19 A) 0 ff white solid. EXA Compound )
Synthesisof2-I{RIGKTSIHELRYS: f@t(%h(tﬁfﬂda%o%h%d% t%éﬂ%?&fff*%i?ﬁé%ﬁé Vbenzyl
metha_crylate Ishart@antaoundibottoniTBandek dlask egliippedauiting magietig stidiemand nitrogen inlet
was dissolved | ﬁ% ;‘3 §§ s@l%tg)rmv{;@@)added dropwise to the lreact;on mixture at 0 °C o

2-(hydroxymet % 4-meth 5-(trifluoromethyl)-2Hbenzo %[1 ,2,3]triazol- 21JO)PhenoI in 60 ml
anhydrous THE. Wtﬁ?’f&%lﬁ (@Brhﬂ' W%Fﬂﬁ;*r\/\f%%{da UG A R RIS wagWdled to -10 C.
Methacryloy! chlarigde:{ 353, E&itanmnol) Was Mdemdmmsmadameamlme wassstirred for 1 hour
at-10 C follow t% £ houts Al ambieqt denerter 1 %h@éﬁﬁ@'&;wa@'@m@ﬁ gpd rinsed with

diethyl ether and the resultant filtrate was Etgured into 100 ml diethyl ether and washed with 0.5 N HCI
and water. The GigRiciayerivas dira i ﬁ%ﬁ@%rﬁ%ﬁﬁ%%t@?@& GAdvecHBElized with diethyl

ether to give 1.90°¢ (44 2 hofia wiite Balidad Hhlg R(EDO |13 delt. 4 3. 68 (%, bHa AesOH), 8.29 (s, 1H,
Ar-H benzotriagoje @ﬁ&?WQQLS%{?r’h 0 (& ddd AlHRRENAS-PAsItoN), 8-06 (d, 1H, Ar-H

benzotriazole 6-position), 7.69 (d, 1H, Ar-H benzotriazole 7-position), 7.29 (s, 1H, Ar-H phenol 4-

position), 6.20 (s, 1H, C=C- Htran% 561 (s, 1H, C=C-H cis), 5.39 (s, 2H ArCH2) 2.42 (s, 3H,
Ar-CH3), 2.00 (s, 3H, B¥éesippf 2-(5- fluoro-2H-benzoldl[1 ,2,3]triazol-2-yl}-6-(hydroxy-

methyl }»4-meth0xyphenol. in a 500 mi round botiom flask equipped with a

magnetic stirrer, licuid addition funnel, powder addition funnel, and nitrogen
inlet was added 2-{{4-fluoro-Z-nitrophenyi)diazenyl}-6-(hydroxymethyl}-4-
methoxypheno! from Example 4 part | and 200 mi ethanol. NaOM (21.7 g, 542
mmol} peliets (57+%, A.C.S. reagent, Aldrich) were dissolved in 100 mi

14



C H3 25 WL-7 EXAMPLE 16 Transmittance curves for Compounds WL-1 through WL-7 were
generated by UVNis spectroscopy. Each compound was dissolved in chloroform and evaluated in a
PerkinElImer Lambda 35 UVNis spectrometer. The results are shown in Figure 1 and the 1% T and
10% T results are shown in Table 1 ioTABLE 1 EXAMPLE 17 15 Acrylic IOL Formulations
Compounds WL-1 - WL-4 were formulated in IOL materials as shown in Tables 2 - 6. All components
were vortex mixed in a 30 ml glass vial, 20 degassed with nitrogen, and then syringe filtered using a

0.2 micron Teflon fliakinta.=1 M deepdectangular-nelyponylane molds, Samplesyere thermally

cured at 70 C for 1 hour and 110C for 2 hours and then extracted in acetone at 50 C for 6 hours with

fresh solvent réB¥EMENTREFFIOMIHES. 2B WH 46 167653E 7 PRRYE9ated to 80

°C and 29.3 g (271 mmol) formamidinesulfinic acid (Aldrich) and the remaining
sodium hydroxide solution were concurrently added to the reaction mixturs
over 30 minutes. The mixture was stirred at 80 °C for 3 hours and the contents
were then poured into 3L deionized water and acidified fo pH 4 using T N HCL
The solid was coliected by filiration, suspended in 300 ml methanol, and stirred
for 30 minutes while cooling o below - 20 "C. The solid was collected by
filtration and then suspended in 300 m! ethanol, cooled again to below - 20 oc,
filterad, and then dried fo afford 7.8 g (30 %) of a veliow solid, which was ussd

in the next esterification stap.
EXAMPLE 5 (Compound WL.-2}

Synthesis of 3-(5-fluorp-2H-benzold][1 ,2,3Mtriazol-2-y[}-2-hydroxy-
5-methoxybenzyl methacrylate, The esterification was carried ouf using the
product from Example 4 part it in a 250 mi round botiom flask equipped with 2
magnefic stirrer and nifrogen inlet was dissolved 5.06 g (17.5 mmol} 2-(5-
fuoro-2H-henzofdl[t |2, 3liriazol-2-y1-0-{hydroxymethyll-4d-methoxyphenal in 60
ml anhydrous THF. Trsthylamine (8.7 mi, 82 mmol)) was added and the
mixture was cooled fo -10 - 0 °C. Methacryloyl chioride (2.25 g, 21.6 mmol} was
added dropwise and the mixture was stifred for 1 hr at -10 °C followad by 20
hours at ambient temperature. The salts were filtered and rinsed with 100 mi
THF (>99.8 %, anhydrous containing inhibitor, Aldrich). Diethyl ether {100 mi)
was added fo the filtrate, which was washed with 1 N HCI and water, dried over
magnesium sulfate, filtered, and concentrated by rotary evaporation o give the
desired product, which was recrystallized in ethanol to give 2.5 ¢ (40 %) of 5
veliow solid. "H NMR (CDCl3) delta: 11.03 (s, 1 M, phenol OF), 7.94 (m, 1 H,
Ar-H benzotriazole ring), 7.87 (s, 1 H, Ar-H phenol ring), 7.63 {(m, 1 H, Ar-H
benzotriazole ring), 7.29 (m, 1 M, Ar-H benzotriazola ring), 7.05 (s, 1 M,
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PCT/US2009/063120 Example (% w/vv) Component 17A 17B Compound VVL-11.81 1.81
(Example 3) N-2-(3-(2- methylphenylazo)-4- hydroxy-phenyl)- ethylmethylacrylamide 0,021

WO 2010/053917 ' PCT/US2009/063120

A?—H phenol ring), 6.21 (s, 1H, C=C-H trans}, 561 (s, 1H, C=C-H cis}, 5.38 (s,
2H, Ar-CHz), 3.89 (s, 3H, Ar-OCHz), 2.01 (s, 3H, C=C-CH3).

5 WL-2
EXAMPLE 6
10 Synthesis of 2-(hyd roxymethyl}-4-methoxy-6-((2-nitrophenyl)-

diazenyl)-phenol. Ina 500 mi round botiom flask equipped with a magnetic
stirrer was added 19.9 g (144 mmol) 2-nitroaniline (Aidrich), HCl(ag), 100 mi
deionized water, and 100 mi EtOH. The mixture was cooled to 0 °C and 10.6
g (153 mmol) sodium nitrite in 50 ml water was added dropwise over 60
15 minutes while keeping the reaction mixture between —10 - 0 °C. The reaction
mixture was stirred for an additional 1 hour, 300 mg sulfamic acid was .ad:ded
to destroy excess nitrite and the mixture was stirred for an additional 20
minutes, The solids were filtered and the filtrate containing the diazonium saft
was set aside and kept coid at —10 °C. NaOH (28.3 g, 731 mmol) was
¢ dissolved in 100 ml water and approximately one-fourth was added o a
solution of (Eéhydroxy—5~me'thoxyu1,B-phenylane)dimethancl in 100 mi
deionized water and 200 mi ethanol. The diazonium salt mixture and
remaining sodium hydroxide solution were added to the reaction mixture
containing the phenol derivative over a 1 hour peried at 0 °C. The reaclion
25 mixture was allowed 1o stir at-0 °C for 1 hour and ambient temperature for 3
hours. The contents were poured info 3 liters water and the pH was adjusted
to 8 using 1N HCIl. The resultant solid was washed with several liters of water
and then dried at 55 °C for 40 hours using P05 as drying agent to afford 24.4
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0.021 PEA 48.8 PEMA 42.9 BzA 79.7 BzMA 12.0 Secondary alcohol ethoxylate, methacrylic acid
ester 5.01 5,00 BDDA 1.50 1.51

g (55.8 %) of 2 dark solid which was used in the next siep without further

purification.

Synthesis of 2-(2H-benzo[d}[1 ,2,3ltriazol-2-yi )& (hydroxymethyl)-4-
methoxyphenol. In & 500 ml round bottom flask egquipped with a magnetic
stirrer, regular addition funnel, powder addition funnel, and nitrogsn inlet was
added 238 g {77.7 mmol)  2-(hydroxymethvi)-4-methoxy-6-{{2-
nitrophenyhidiazenyliphanaol and 200 ml ethanol. NaGH (18.8 g, 470 mmol} was
dissolved in 100 mi defonized water and approximately one-fourth was added
dropwise o the reaction mixture. The mixture was heated to 80 °C and 25.1 ¢
(232 mmol) formamidine sulfinic acid and the remaining sodium hydroxide
solution were concurrently added dropwise to the reaction mixture over 30
minutes. The mixiure was stirred at 80 °C for 3 hours, poured into 3.5 L water,
and then acidified 1o pht 4 using 1 N HCL The resultant solid was collected by
filtration and worked up as in Example 5 fo give a light vellow solid (4.3 g, 20.5
%,

EXAMPLE 7 (Compound WL-3)

Synthesis of 3-(ZH-benzoldi1,2,3lriazol-2-vi}-2-hydroxy-5-
methoxvbenzyl methacryiate. In a 250 mi round bottom flask equipped with a
magnetic Stirref and nitrogen iniet was dissolved 4.03 g (14.9 mmol) 2-(2H-
benzold][1 ,2,3lirazol-2-y1)-6-(hydroxymethyl-d4-methoxyphenol from Example
G part Il in 50 ml anhydrous THF, Trethylamine (7.4 ml, 53 mmol) was added
and the mixture was cooled o -10 °C. Methacryloyl chloride {1.99 g, 19.0
mmol) was added dropwise and the mixiure was stirred for 1 hr at 0 °C
followed by 8 hours at ambient temperatwe. The mixiure was pourad inic 200
ml diethyl ether and washed with 0.5 N HCI and water. The organic layer was
dried with magnesium sulfate, filtered, and concentrated via rotary evaporation
to give the desired product as a dark yellow oil which was recrystailized in
methanol to give 1.73 g of a light yeliow sclid (34%). "M NMR (CDCl;) deita:
11.28 (s,
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AIBN 0,56 0.59 PEA = 2-phenylethyl acrylate PEMA = 2-phenylethyl methacrylate BzA = benzyl
acrylate BzZMA = benzyl methacrylate BDDA = 1,4-butanediol diacrylate Secondary alcohol ethoxylate, .
- methacrylic acid ester = methacrylic acid ester of TergitolTm 15-S-30 surfactant (Dow/Union Carbide)

AIBN = 2,2'-Azobis 2-r_n(ethylpropionitrile) WO 2010/053917 TABLE 3 PCT/U520091063120
Example Co%%&?) fe¥re (% wiw) ~ PCT/US2609/065120

1H, Ar-OH), 7.92 (d, 2H, Ar-H benzotriazole), 7.81 (s, 1H, Ar-H meta to
phenol), 7.49 (d, 2H, Ar-H benzotriazole, 5,6-position}, 7.05 (s, 1H, Ar-H meta
to phenol), 6.21 (s, 1H, C=C-H trans), 5.61 (s, 1H, C=C-H cis), 5.40 (s, 2H,
Ar-CHa), 3.90 (s, 3H, Ar-OCHg), 2.01 (s, 3H, C=C-CHa).

WL-3

U EXAMPLE 8

Synthesis of 2-{{5-chloro-2-nitrophenyl}diazenyl}-6-
(hydroxymethylj-4-methoxyphenol. In a 500 mi round bottom flask
equipped with a magnetic stirrer was ‘added 30.0 g (174 mmol} 5-chioro-2-

15 nitroaniline (Aldrich), conc. HCi(ag) (J.T. Baker), 100 mi deionized water and
100 m! absolute ethanol. The suspension was cooled to 0 °C and 12,7 g (184
mmol} sodium nitrite in 50 ml water was added dropwise over 30 minutes
while keeping the reaction mixture at 0 °C. The reaction mixture was stirred
for an additional 1 hour. Sulfamic acid (430 mg) was added to destroy-excess

w  nitrite and the reaction mixture was stirred for an additional 20 minutes. The
soiids were filtered and the filtrate containing the diazonium salt was set aside
and kept cold at —10 °C. NaOH (34.2 g, 873 mmol) was dissolved in 100 m!
water and approximately one-fourth was added to a solution of (2-hydroxy-5-
mefhoxy—‘i,3—phe.nyi_ene_):dimethano! in 100 mi deionized water and 200 mi

35 ethanol. The diazonium salt mixiure and remaining sodium hydroxide
solution were added to the reaction mixiure containing the pheno! derivative
over a 1 hour pericd at 0 °C. The reaction mixture was allowed fo stir at 0 °C

for 1 hour and ambient temperature for Zhours. The contents were poured

18



17D Compound VV2 1.81 (Example 5) N-2-(3-(2- methylphenylazo)-4- hydroxy-pheny1)-
ethylmethylacrylamide 0.021 0.021 PEA 48.8 PEMA

WO 2010/653917 PCT/USI009/0631206

into 3 liters water and the pH was adjusted to 5 using 1N HCI. The resultant
solid was washed with several liters of water and then vacuum dried (0.1 mm
Hg) at 55 °C for 40 hours using P,0s as drying agent to afford 28.0 g (48 %)
of a dark solid which was used in-the next step without further purification.

Synthesis of 2-{5-chioro-2H-benzofdj[1,2,3]triazol-2-y1}-B-(hydroxy-
methyl}-4-methoxyphenol. In a 500 ml round bottom flask equipped with a
magnetic stirrer, addition funnel, powder addition funnel, and nitrogen inlet
was added 274 g (81.0 mmol) 2-({5-chloro-2-nitrophenyl)diazeny!)-6-

1w (hydroxymethy))-4-methoxypheneol and 200 mb ethanol. NaOH (19.7 g, 483
mmol) was dissolved in 100 ml deionized water and approximately one-fourth
was added dropwise to the reaction mixture, The mixture was heated to 80
°C and 26.5 g (245 mmo}l) formamidine sulfinic acid and the remaining
sodium hydroxide solution were concurrently added dropwise to the reaction

15 mixture. The mixture was sfirred at 80 °C for 2 hours and then poured into 3L
deionized water, The mixture was acidified to pH 3 using 1N HC! and the
solid was collected by filtration, rinsed with ample amounts of water, and then
worked up as in Exampie 5 to afford 7.4 g (30 %) solid which was used in the
next esterification step.

20

EXAMPLE 8 (Compound WL-4)

Synthesis of 3-(5-chloro-2H-benzo[d]{1,2,3}triazol-2-yi)}-2-hydroxy-

5-methoxybenzyl methacrylate. In a 250 mi round bottom flask equipped

25 with a magnetic stirrer and nitrogen inlet was dissolved 3.88 g (13.0 mmal) 2-
(B-chloro-2H-benzo[d][ 1,2 3]triazol-2-yl}-6-(hydroxymethyl)-4-methoxyphenot

in 60 mi anhydrous THF. Triethylamine (6.4 ml) was added and the mixture

Was.cooled. to -10 - 0 °C. WMethacryloyl chloride (1.62 g, 15.5 mmol} was

added dropwise and the mixture was stirred for 1 hr at -10 - 0 °C followed by

20 hours at ambient temperature. The solid was filtered and rinsed with 100

mi diethyl ether. The organic layer was washed with 1 N HC| and water, dried

with magnesium sulfate, filtered, and concentrated via rotary evaporation to
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42.9 BzA 79.7 BZMA 12.0 Secondary alcohol ethoxylate, methacrylic acid ester 5.01 5.00 BDDA
1.50 ‘

WO 2010/033917 PCT/US2009/063120

yield a yellow oil which was recrystallized in ethanol to give 173 g (34 %).ofa
fight yellow solid. H NMR-(CDCI;;) delta; 11.00 (s, 1H, Ar-OH), 7.92 (s, 1H,
Ar-H benzotriazole), 7.88 (s, 1H, Ar-H phenol), 7.87 (d, 1H, Ar-H
benzotriazole), 7.45 (4, 1H, Ar-H benzotriazole), 7.06 (s, 1H, Ar-H phenol},

s 6.21 (s, 1H, C=C-H trans), 5.62 (s, 1H, C=C-H cis), 5.38 (s, 2H, AI"CHz), 3.89
(s, 3H, Ar-OCH3), 2.01 (s, 3H, C=C-CHy).

1y WiL-4
EXANMPLE 10
1s Synthesis of 2-{.2~{hydroxymet&yl)-4-methoxy~6-(5—methoxy-.2H-

benzold][1,2,3)triazol-2-yl)phenol. In a 500 m! round bottom flask equipped
with a magnetic stirrer was added 24.8 g (148 mmol) 4-methoxy-2-nitrcaniling
{(Aldrich), conc. HCl(ag) (J.T. Baker), 150 mi water, and 150 mi absolute
ethanol. The mixture was cooled to -20 °C and a solution comprised of 10.8
2% {1568 mmol) sodium nitrite in 40 ml water was added dropwise over 30
minutes. The reaction mixture was stirred for an additidnal 1 hour and then
sulfamic acid (315 mg) was added to destroy excess nitrite. The undissolved
solids were filtered and the filtrate containing the diazonium salt was set aside
and kept cold at =10 °C. NaOH (22,5 g, 739 mmol) was dissolved in 100 mi
25 water. and approximately one-fourth was added fo a solution comprised of (2-
hydroxy-5-methoxy-1,3-phenylene)dimethanol in 100 mi deionized water and
200 miethanol. The diazonium salt mixture and remaining sodium hydroxide
solution were added to the reaction mixture containing the phenol derivative

20



1.51 AIBN 0,55 0.53 TABLE 4 Example (% w/w) Component 17E

over a 1 hour period at 0 °C. The reaction mixture was aliowed to stir at 0 °C for
1 hour and ambient temperature for 3 hours. The contents were poured intc 3
liiers water and the pH was adiusted 1o 4.5 using 1 N HCL The resultant solid
was filtered, washed with several liters of water, and then vacuum drisd {0.1
mm Hg) at 65 °C for 20 hours using P05 as drying agent to afford 33.5 g (68

%} of a dark solid which was used in the next step without further purification.

Synthesis  of 2-[hydrovymethyll-d-methoxny-6-{8-meathoxy-2H-
benzo[d][1 ,2,3liriazol-Zyliphenol. In a 500 mi round botlom 3-nack flask
aquipped with a magnetic stirrer, addition funnel, powder addition funnel, and
nitrogen  inlet was added 2-(hydroxymethyi)}-4-methoxy-6-((4-methoxy-2-
nitrophenylidiazenyliphenol from Example 10 part | and 200 ml absolute
gthanol {(Pharmco Products, Brookfield, CT). NaOH peliets, 97% (Aldrich, 18.8
g, 420 mmol) were dissolved in 80 mi delonized water and approximately one-
fourth of the solution was added dropwise fo the azo mixture. The reaciion
mixture was heated to 80 “C and 22.6 g (208 mmol) formamidinesulfinic acid
{Aldrich) and the remaining NaOH solution were added concurrently to the azo
mixture over 0.8 hr. The mixture was heated at 80 *C for 3 hours, poured into
3.5 L water, and acidified fo pH 4-5 with cone. HCI (J7. Baker). The crude
product was recrysiallizsed from ethanol and then collected and vacuum dried
(0.1 mm Hag) at 50 °C for 72 hours to give 7 g (27 %) of 2 light yellow solid.

EXAMPLE 11 {(Compound WL-5)

Synthesis of 2-hydroxy-S-methoxy-3-{S-methoxy-2H-
benzoldi1,2,3ftrtazol-2-vi}benzy! methacrylate. The esterification was
carried out using the product from Example 10 part I, In a2 100 ml round bottom
3~ neck flask equipped with 2 magnetic stirrer and nilrogen inlel was dissolved
3.24 g {10.8 mmoal} 2-(hydroxymethyl-d-methoxy-6-{5-methoxy-2H- benzoidi1
2, 3ftriazol-Z-yliphenol in 80 mi anhydrous THF. Triethvlamine (1.2 ml) was
added and the mixture was cooled fo -10 - § °C. Methacryloyl
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17F Compound VVL-3 1.80 1.82 (Example 7) N-2-(3-(2- methylphenylazo)-4- hydroxy-pheny1)-
ethylmethylacrylamide 0.021 0.021 PEA 48.8 ‘

WO 2010/053917 PCT/US2009/063120

chloride (1.40 g, 13.4 mmol) was added dropwise and the mixture was stirred
for 2 hr at 0 °C followed by 20 hours at ambient temperature. The salts were
filtered off and the filfrate was poured into 100 mi diethyl ether and washed
with 0.5 N HC! and water. The organic layer was dried with magnesium
s sulfate, fitered, and concentrated via rotary evaporation to give the desired
product as a dark yeliow ofl which was recrystallized in ethanol to give a light
yellow solid. '"H NMR (CDCls) delta: 11.20 (s, 1H, phenol OH), 7.80 (m, 1H,
Ar-H benzotriazole), 7.77 (s, 1H, Ar-H phenol), 7.17 (m, 1H, Ar-H
benzotriazole), 7.14 (s, 1H, Ar-H phenol), 7.1 0°(m, 1H, Ar-H benzotriazole),
w821 (s, 1H, C=C-H trans), 5,61 (s, 1H, C=C-H cis), 5.38 (s, 2H, Ar-CHg), 3.82
{s, 3H, Ar-OCHj, phenol), 3.88 (s, 3H, Ar-OCH;, benzotriazole), 2.01 (s, 3H,

C=C-CHjs).
15 WL-5
EXAMPLE 12
20 Synthesis of  2-(hydroxymethyl}-4-methoxy-6-((4-methyl-2-

nitmph.en_yl}-diazen'yl)phenoi. in a 500 ml round bottom flask equipped with

a magnetic stirrer was added 24.3 g (160 mmol) 4-methyl-2-nitroaniline, 98%
{Aldrich), 7 m! conc. HCl(agj, 100 ml water, and 100 mi absolute ethanol.

The mixture was cooled to -10 - 0 *C and 11.6 g (189 mmol) sodium nitrite in

s 40 ml water was added dropwise over 30 minutes at ~ 10 - 0 °C. The
reaction mixture was stirred for an additional 1 hour and 315 mg sulfamic acid

- was added to destroy excess nitrite. After an additional 20 minutes of stirring

the reaction mixture was filtered and the cold filtrate was set aside. Ina 1L
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PEMA 42.9 BzA 79.7.BzMA 12.0 Secondary alcohol ethoxylate, methacryllc acid ester 5.01 5.00
BDDA 1,50

WO 2010/053917 PCT/US2009/063120

flask was suspended (2-hydroxy-5-methoxy-1 ,s—phehyiene)dimethano'l in 200
mi deionized water and 100 mi ethanol. A solution of 32.2 g (805 mmol)
sodium hydroxide was prepared and approximately one-fourth was added io
the phenol derivative. The phenol derivative was cooled to 0 °C and the

s diazonium sait mixture and remaining sodium hydroxide solution were added
concurrently to the phenol derivative over 1 hour at 0 °C. The reaction
mixture was stirred at 0 °C for 1 hour and ambient temperature for 3 hours.
The mixture was poured into 3 fiters water and the pH was adjusted to 4.5
using 1N HCl. The crude product was dried at 85 °C for 20 hours under high

1o vacuum (0.1 mm Hg) using P05 as drying agent to afford 30.8 g (61 %). The
product was used in the next step without further purification.

Synthesis of 2-{hydroxymethyl}-4-methoxy-6-{5-methyl-2H-
benzo[d}[1,2,3]triazol-2-yl)phenol. In a 500 mi round bottom 3-neck flask
s equipped with a magnetic stirrer, regular addition funnel, powder addition
funnel, and nitrogen inlet was added 30.0 g (94.6 mmol) of the azo compound
from part 1 and 200 mi ethanol. NaOH (22.9 g, 573 mmol) was dissolved in
100 ml deionized water and approximately one-fourth of the solution was
added dropwise fo the reaction mixture. The reaction mixture was heated to
. 80 °C. Formamidinesulfinic acid (30.7 g, 284 mmol) and the remaining
sodium hydroxide solution were added concurrently to the azo mixture over
30 minutes. The mixture was heated at 80 °C for 3 hours. The reaction
mixture was poured into 3 L water and then acidified to pH 4-5 with 1N HCL
The solid was filtered and then dissolved in 3L water containing 5 grams
25 NaOH and acidified to- pH 2 with 1N HCl. The solid was filtered again and’
then dried at 55 °C under high vacuum (0.1 mm Hg) for 40 hours {o afford 20

g (74 %) which was used in the next step without further purification.

30
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1.51 AIBN 0,50 0.52 TABLE 5 Example (% w/w) Component 170

WO 2010/053917 ~ PCT/US2009/063120
EXAMPLE 13 (Compound WL-6)

Synthesis of 2-hydroxy-5-methoxy-3-(5-methyl-2H-
benzold][1,2,3]triazol-2-yl)benzyl methacrylate. In a2 100 mi round bottom
5 3-neck-flask equipped with a magnetic stirrer and nitrogen inlet was dissolved
195 g (68.3 mmol)  2-thydroxymethyl)-4-methoxy-6-(5-methyl-2H-
benzo[d][1,2,3]triazol-2-yhphenol in 200 mi anhydrous THF. Triethylamine
{34 mi, 240 mmol) was added and the mixture was cooled to -1C °C.
Methacryloy! chioride (8.55 g , 81.8 mmol) was added dropwise and the
10 mixture was stired for 2 hr at 0 °C foliowed by 20 hours at ambient
temperature. The solid was filtered and rinsed with diethyl ether and the
filtrate was poured into 100.ml diethyl ether and washed with 0.5 N HCI and
water. The organic layer was dried with magnesium sulfate, filtered, and
concentrated via rotary evaporation. The crude product was recrystaliized in
15 ethanol to give 7.2 g (30 %) of a light yellow solid. "M NMR (CDCh) deita:
11.28 (s, 1H, Ar-OH), 7.89 (s, 1H, Ar-H benzotriazole 4-position), 7.79 (d, 1H,
Ar-H benzotriazole 6-position), 7.66 (s, 1H, Ar-H phenol 8-position), 7.26 (d,
1H, Ar-H benzotriazole 7-position), 7.03 (s, 1H, Ar-H pheno! 4-position), 6.21
(s, 1H, C=C-H trans), 5.61 (s, 1H, C=C-H cis}), 5.38 (s, 2H, Ar-CH), 3.89 (s

20 3H, Ar-OCHa), 2.54 (s, 3H, Ar-CHa), 2.01 (s, 3H, C=C-CHs),

o S
HSC/\)\ / 1/ }M(

‘s

Sy

/

\:\~

WL-6

23

24



17H_Compound VVL-4 1.80 1.80 (Example 9) N-2-(3-(2- methylphenylazo)-4- hydroxy-pheny1)-
ethylmethylacrylamide 0.021 0.021 PEA 48.8 PEMA 42.9

WO 2019/853917 PCTIES2009/063120
EXAMPLE 14

Synthesis of 2-(hydroxymethyi}-4-methyi-6-{{2-nitro-4-

{trifluoromethyi)-phenyl)-diazenyl)phencl. 1h a 500 mi round bottom flask

s equipped with & magnetic stirrer was combined 26.0 g (126 mmol) 2-nitro-4-

(trifluoromethyh)-aniline, 53 ml conc. HCI, 100 ml deionized water, and 150 mi

ethanol. The mixture was cooled to 0 °C and sodium nitrite in 30 ml water

was added dropwise over 80 minutes. The reaction mixture was stirred for an

additional 1 hour and 300 mg sulfamic acid was added to destroy the excess

1o nitrite. The solids were filtered and the cold filirate was set aside. Ina 1 liter

flask was suspended (2-hydroxy-5-methoxy-1,3-phenytene)dimethanol in 200

mi deionized water and 100 mi ethanol. Approximately one-fourth of a

solution of sodium hydroxide (25.4 g, 635 mmol) in 100 ml water was added

to the phenolic mixture at 0 °C. The diazonium salt mixture and remaining

15 sodium hydroxide ‘solution were added concurrently to the phenolic mixture

over-1 hour. The reaction mixture was allowed to stir at 0 °C for 1 hour and

room temperature for 4 hours. The mixture was poured in 3 fiters water and

the pH adjusied to 3-4 using 1N HCIl. The solid was filtered and washed with

ample amounts of water and then vacuum dried (0.1 mm Hg) at 55 °C for 40
hours to give 274 g (76 %) of a red solid.

Synthesis of 2-(hydroxymethyl}-4-methyi-6-(8-(trifluoromethyl)-2H-
benza_{dj[1,Z,S}triazoiu.‘znyl)phenai. in a 1L round bottom flask equipped with

a magnetic stirrer, addition funnel, powder addition funnel, and nitrogen inlet

25 was added 260 g (73.2 mmol) 2—(h_ydrb-xymethyl)~4~methyi—6~((2-nitro-4—
(trifluoromethyliphenyl)-diazenyliphencl and 300 ml ethanol Sodium
hydroxide (17.6 g, 441 mmol) was dissolved in 100 ml deiocnized water and
approximately one fourth was added dropwise to the azo mixture. The
reaction mixture was heated to 80 °C and 238 g (221 mmol}

1z formamidinesulfinic acid and the remaining sodium hydroxid'e sojution were
added to the azo mixiure over 30 minutes. “The reaction mixture was heated

af 80 °C for 3 hours, poured in 3 L deionized water, and acidified to pH 4

25 -



BzA 79.7 BzM/% 12.0 Secondary alcohol ethoxylate, methacrylic acid ester 5.00 5.00 BDDA

WO 2010/053917 . PCT/USZ009/063120

using 1N HCI The solid was collected by vacuum filtration, washed with
ample amounts of water, and then dried for 20 hours under vacuum {0.1 mm
Hg) at 42 °C to give 18.6 g (79 %) of an off white selid.

5 EXANMPLE 15 (Compound WL-7}

Synthesis of 2-hydroxy-5-methyi-3-(5-(trifluoromethyl)-2H-
benzold][1,2,3]triazol-2-yl)benzyl methacrylate. tna 100 mi round bottom
3-neck flask-equipped with & magnetic stirrer and nitrogen inlet was dissolved

n 358 g (111 mm‘ol) 2-(hydroxymethyl)-4-methyh-6-({5-(trifluoromethyl)-2H-
benzo[d][1,2,3]triazol-2-yphenol in 60 mi anhydrous THF. Triethylamine (5.6
mi, 40 mmol) was added and the mixture was cooled fo ~10 °C. Methacryloy!
chioride (1.373 g, 13.1 mmol) was added dropwise and the mixture was
stirred for 1 hour at -10 °C followed by 20 hours at ambient temperature. The

s solid was filtered off and rinsed with diethyl ether and the resuitant filtrate was
poured into 100 mi diethyl ether and washed with 0.5 N HCI and water. The
organic layer was dried with magnesium sulfate, filtered, and recrystallized
with diethyl ether to give 1.90 g {44 %) of a white solid. *H NMR (CDCly)
delta: 11.17 (s, 1H, A-OH), 8.29 (s, 1H, Ar-H benzotriazole 4-position), 8.21

20 (s, 1H, Ar-H phenol 6-position), 8.06 (d, 1H, Ar-H benzotriazole 6-position),
7.69 (d, 1H, Ar-H benzotriazole 7-position), 7.29 (s, 1H, Ar-H phenol 4-
position), 6.20 (s, 1H, C=C-H trans), 5.61 (s, 1H, C=C-H cis), 5.39 (s, 2H, Ar-
CHy), 2.42 (s, 3H, Ar-CHa), 2.00 (s, 3H, C=C-CHa).

25

WL-7
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1.50 1.50 AIBN 0,50 0.51 TABLE6 Example (% wiw)

WO 2010/653917 . PCT/US2009/0663120

EXAMPLE 16

Transmittance curves for Compounds WL-1 through WL-7 were

s generated by UV/Vis spectroscopy. Each compound was dissolved in
chloroform and evaluated in a PerkinElmer Lambda 35 UV!Vis spectrometer.

The resulfs are shown in Figure 1 and the 1% T and 10% T results are shown

in Table 1.
1 TABLE 4
Compound Concentration || Conceniration 1% T T
fmh) ' (wiv %) wavelength §  wavelength
. ) (my . . (hm)
=N g G.168 28 | 433
Wi-2 . 4.4 » G,148 3 418 . 421
TWLA 410 0.130 I E 418
. Wwi4 4.15 ' 0.185 a8 ) 428
. WL-5. 4.08 0.150 Tt T Tads
_WLBL 4.24 €150 e A1 418
W7 ' 4,22 0185 389 403
EXAMPLE 47

Aerylic IOL Formulations

Compounds WL-1 — WL-4 were formulated in IOL materials as shown

in Tables 2 - 8. All components ware voriex mixed in a 30 ml glass vial,

0 degassed with nitrogen, and then syringe filtered using a 0.2 micron Teflon

filter into ~1 mm deep rectangular polypropylene molds. Samples were

thermally cured at 70 °C for 1 hour-and 110 °C for 2 hours and then extracted

in acetone at 50 °C for 8 hours with fresh solvent replacement every 90
minutes.

15
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Component 171 17J Compound VVL-11.67 (Example 3) Compound VVL-4 1.53 (Example 9)

WO 2010/053017 . POT/US2609/063120
TABLE 2
_Example
{% wiw)
Component - . 17A _ 178
Compound Wt-1 1.81 1.81
(Example 3)
N-2-(3-(2- 0.021 0.021

methylphenylazo)-4-
hydroxy-phenyl)-

sthylmethylacrylamide

PEA 488 —
PEMA 42,8 i,
BzA — 797
BzMA e 12.0
Secondary alcohol 5.01 5,00
ethoxylate, methacrylic

acid ester

BDDA 1.50 1.51

AIBN___ 0.56 059

PEA = 2-phenylethyl acrylate

PEMA = 2-phenylethyl methacrylate

BzA = benzyl acrylate

BzMA = benzyl methacrylate

BDDA = 1,4-butanediol diacrylate

Secondary alcohol ethoxylate, methacrylic acid ester = methacrylic
acid ester of Tergitol™ 15-S-30 surfactant (Dow/Union Carbide)

AIBN = 2,2'-Azobis{2-methylpropionitrile)
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- BzA 83.7 83.9 BzZMA 10.0 10.0 PolyPEGMA 3.02 3.03 BDDA 1.58 1.53 AIE3N 0,50

WO 2010/053917 PCTIUS2609/063120
TABLE 3
_ Example
(% wiw)
~Component 70 17D
Compound WL-2 - kB 1.81
{Example 5}
N-2-{3-(2~ 0.021 0.021
methylphenylazo)-4-
hydroxy-phenyl)-
ethylmethylacrylamide
PEA 48.8 i
PEMA 42.9 ——
BzA i 79.7
BzMA T 12.0
Secondary alcohol 501 5.00
ethoxylate, methacrylic
acid ester
BDDA 1.50 1.51
AIBN 05 0.53
TABLE 4
Example
(Y% wiw)
Component 17E 17F
Compound WI.-3 1.80 1.82
(Example 7}
N-2-(3-(2- 0.021 0.021
methylphenylazo)-4-
hydroxy-phenyi)-
ethylmethylacrylamide
PEA 48.8 S,
PEMA 42.9 ——-
BzA ——— 79.7
BzMA e 12.0
Secondary alcohol 5.01 5.00
ethoxylate, methacrylic
acid ester
BDDA 1.50 1.51
AIBN 0.560 0.52
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0.51 PolyPEGMA = Macromonomer of poly(ethylene glycol) monomethyl ioether methacrylate (MW =
550), Mn (SEC): 4100 Daltons, Mn (NMR): 3200 Daltons, PD! = 1.50. EXAMPLE 18 Photostability
Samples of Formulations 17A, 17B, 17C, 17D, 17E, 17F, 170, 17H, 171, and 17J were subject to UV
radiation from 300 to 800 nm using an Atlas Suntest CPS+ test chamber (Atlas Electric Devices
Company, Cﬂl@aﬁéﬁf?ﬁﬁ%k) utilizing a xenon arc lamp with light mtensﬂyp gbsﬁpg’%ﬂﬁé%gly 8-1010
mW/cm2 at the height of the test sample. The temperature of the PBS medium was 35 C, UV/Vis
spectra from 0.9 mm thick sample sections We,k/%éeﬁr%egted using a PerkinElmer Lambda 35 UVNis
spectrometer. Results from light exposure equ 0 20 years (Examples 17A - 17H) or 10 years
(Examples 171 and 17J) are shown in Eigures 2A - 2J. 15 This.invention has bppn described by
reference to certain preferred embodiments; however, it shdu{anR it it may be
embodied in other specific forms or variations thereof wﬂho&%’fd‘é’b’é}tlng from |ts special or essential
characteristics. Tpeapeiments described ahovel 2B therefare 20 cansib&ied to he illustrative in all
respects and notGeswprune Wedkcope of the invenfidibeing indicated by tH&?appended claims rather
than by the fore ﬁ@ﬂfé@@ﬂptlon RCTRJS2009/053120 Alcon, Inc. Proposed new claims: A
benzotriazole co ﬂo@n@‘of the formula HO R2 G21

methylphenylazo)-4-

hydroxy-phenyl)-

ethylmethylacrylamide

PEA : 48.8 -

PEMA 42.9 e

BzA P 79.7

BzMA - 12.0

Secondary alcohol 5.00 5.00

ethoxylate, methacrylic

acid ester

BDDA 1.50 1.50

AlIBN . B0 051

5
TABLE 6
Example
(% wiw)

Componeni L AT _ ) 174

Compound WL-1 - 1.87 ' R

(Exampie 3)

Compound WL-4 e 1.53

(Example 9)

BzA 83.7 ' 83.9

BzMA 10.0 10.0

PolyPEGMA 3.02 3.03

BDDA 1.58 1.53
AIBN 0.50 0.51

PolyPEGMA = Macromenomer of poly(ethylene glycol) monomethyl
1o ether methacrylate (MW = §50), Mn (SEC): 4100
Daltons, Mn (NMR): 3200 Daitons, PDI = 1.50.
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wherein R' = H or CH3; R2 = Ci-Cas xy; and R3 = H, CH3, CI-13D, F, ClI, or CF3, 2,A benzotriazole
compound of Claim 'l wherein the compound is selected from the group consisting of: .
2-hydroxy.5-methoxy-3-(5-(trittuoromethyl)-2H-benzold][1,2,31triazol-2-y1)benzyl . methacrylate;
3-(5-fluoro-2H-benzof d]{l,2,3)triazo|-2-y1)-2-hydroxy-5-methoxybenzyl methacrylate;
3-(2H-benzofiPLI B8P Az 0l-2-y1)-24hyciroxy-5-methoxybenzyl methadr§iatE200" 063120
5-(5-chloro-2H-benzo[d][1,2,3)triazol-2-y1)-2-hydroxy-5-methoxybenzyl methacrylate;
2-hydroxy-5-methoxy-3-(5-methoxy-2H-ben201d][1,2,31triazol-2-yObenzyl methacrylate;
2-hyciroxy-5-methoxy-3-(5-methy4-2H-benz%[??g@f %tﬂgzol-z-ygbenzyl methacrylate. 3. A
benzotriazoie compound of Claim 2 wherein r%'i ound is 2-hydroxy-5-
methoxy-3-(5-(trif|uoromethyl)-ZH-benzo[d][g,,ig %\%t?rg%ﬂ%-yObenzyl methacrylate. 4,A benzotriazole
-(5-chlor

compound of Claim 2 wherein the compound |§’ 0-2H-

benzoldL, 2 3)tiazokyhke-bysinympthansbenv qhacaler 5i7An epbineimic device

material comprising a compound of Claim 1 and a device-forming monomer selected
from the group'!branstihty overerPibiee ek sadipfianifone Fhiai AR MOHBRER A818&n ophthalmic
device materiat ghiciaim pawhesgindhenarhthalmic davier:NéerakcaDpsey,romddoto 3% (w/w) of a
benzotriazole compound of Claim 1. 7. An ophthalmic deyice.material of Claim 6 wherein the
ophthalmic de@ﬂﬂ? a@?’ﬁpg" A3 FSrE:?W% W&ﬁlﬁm@%& W Wsﬁ giaepr%rg rf@zac%qiey C%Nr'ﬁggl‘md of Claim 1.
'B.An opmhalledmﬁcetmeﬁalgi)ﬁ Citithe7 testesampite ophthakmipetetice 'ﬁf{;\t@ﬁiiaﬁﬁﬁmprises from
0.3 1o 296 (i, gl Reprotiazele SOMRCLIKLAL AL o YABRLABIE deviErsialRgial of Claim 5

wherein the op mic device material _
coliected using a PerkinEimer Lambda 35 UV/Vis spectrometer. Resulis from

light exposure eguivalent to 20 years (Examples 17A — 17H) or 10 years
{Examples 171 and 174} are shown in Figures 2A — 2.

This invention has been described by reference to certain preferred
embodiments; however, it should be undersicod that it may be embodied in
other specific forms or variations thereof without depariing from its special or
essential characteristics. The embodiments described above are therefore

0 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
description.
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" comprises a device-forming monomer of formula [RI): [IV] where in formula FM: A is H, CH3,
CH2CH3, or 01120H; B is (chi2), or [0(CH2)21zi C is (CH2)w; mis 2 - 6; zis 1 - 10; Y is nothing, O, S;

‘or NR, provided that if Y is 0, S, or'NR’, then B is (CH2),n; R"is H, CH3, Cr112n, (ni=1 - 10),

" is0-0C3H7, CI3H3, or CH2C0115; wis O - 6, provided that m + w 5 8; and D is H, C1-04 alkyl, C1-C4
alkoxy, CeHs, CH2Cel-i5 or halogen, 10.An ophthalmic device material of Claim 9 wherein in formula
[IV]: Ais H or 01-13; B is (OH2),,,; mis 2- 5; Y is nothing or O;

PCT/US2009/083120
Alcon, ine.

Proposed new ciaimes:

1. A benzotrizzole compound of the formuiz

wherzin

R'=H or CH;:

R = C-Cy j'ﬁa : and

R® = H, CHs, CH,D, F, G, or CF,,

2. A benzotriazole compound of Cleim 1 wherein the sompound is selected from the

group consisting of; '
2~hydroxy-S-methoxy-S-{S-(trifiuaromethyi)QH-benzoidI{‘! 2, 3friazol-2-yi)benzyl .
methacrylate;
3-{5-fiuoro-2H-benzojd]1 ,2,3]triazo§-2—yl}~2-hydraxy-S-mathoxybenzyi methacrylate;
3-(2H—benzo[d][1 2, Bjiriazot-z-yf}-2-hydmxy«?}-methoxybenzyl methacrylate;
3-(5-chioro-2H-benzojd]1 ,2,3}triazal~'2-yl)-2-hydroxy-S-meth‘oxybsnzyl methacrytate;
2-hydroxy-5-methoxy- 3-(5-methoxy-2H-benzofd)[1 2, 3Jiriazol-2-yl)benzyl
methacryiate:

2-hydroxy- S-methoxy-3-(5-methyh-2H-benzofd]]1 2, Jjtriazol-2-yhbenzyl methacryiate.

3. A benzoiriazoie. compound of Claim 2 wherein the compound is. 2-hydroxy-5-
me‘thoxy—3-(5~(triﬂuoromefhyI)QH-benzo{d]ﬁ .2,3)iriazol-2-ybenzyl methacryiate.

4, A benzotriazole compound of Claim 2 whersin the compound is 3-{5~chi§m~2H~
benzojd][t.2, 3]triazc:i-2=y2}~2—hydmxy-S-mathaxybenzyl methacryiate,
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wis 0 - 1; and D is H. 11.An ophthalmic device material of Claim 10 wherein the ophthalmic device
material comprises a monomer selected fromrthe-grotp-consisting of: 2-phenylethyl methacrylate; 4-
phenylbutyl methacrylate; 5-phenylpentyl methacrylate; 2-benzyloxyethyl methacrylate; and
3-benzyloxypropyl 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 5 wherein the ophthalmic device material comprises a reactive blue-light
absorbing compound. 14,An Intraocular lens comprising a benzotriszole compound of Claim 1. 15. An
intraocularfens cOMPPEIRMcHsYRs metere cmpoainy of iSkziow2zdi6 cAmapid antizde vighy
c;omprlsmgth_ewuma_tbmlgﬁngc rdawmﬁem&t%rdﬁ!d)h@l@lmé.glgppT@gnggﬁggagpgcﬁgﬁylg%% rCn:Ialmal whgrem
the ophthagmgg,{gagg;@agﬁﬁglsgp%qng%m the group consisting of an intraocular lens: & Contactlens; a
keratoprosthesis; and a corneal inlay or ring. '

8, An ophthaimic device material of Claim & wherein the ophthalmic device material
comprises from 0.1 1o 3% {wiw) of a benzotrizzole compound of Claim 1.

4 7. An ophthaimic device material of Claim & wherein the ophthaimic device material
comprises from 0.2 1o 2.5% (wiw) of a benzotriazole compound of Claim 1.

8. An ophthalmic device material of Claim 7 wherein the ophthaimic device material
comprises from 0.3 to 2% {wiw} of a benzotriazole compound of Claim 1.

8, An ophthaimic device material of Claim 5 wherein the ophthalmic device material
comprises a device-forming monomer of formula (3R

o

/C\Y/B\O/U\H/A
D‘O
where in formula [IV}:

Ais H, CHs, CHCH;y, or CR,OH:

B is (CHajm or [O(CHy),),;

Cis (CHyw,

mis 2 -8,

zig 1-10;

Y is nothing, O, 8, or NR', provided that if Y is O, §, or NR', then
B is (CHa)m

R'is H, CHg, Cpbpney (0= 1 - 10}, i150-OCH;, CoHs, or
CHoCghe;

wig 0« 6, provided thatm +w < & and

D s H, C-Cy alkyl, C-C, alkoxy, CeHs, CHoCeHs or halogen,

[V
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10. An ophthaimic device materiai of Claim ¢ wherein in formula vy
A s H or CHs;
B is {CHy)p,
mis2-5;
Y is nothing or O;
wis 0 - 1, and
DisH.

11. An ophthalmic device material of Claim 10 wﬁerein the ophthaimic device material
comprises a monomer sslected from the group consisting of: 2-phenviethyl methacryiate: 4-
phenylbutyl methacrylate; S-phenylpentyl methacrylate; 2-benzyloxysthyl methacrylate; and

3-benzyloxypropyl methacryiate; and their corresponding acrviates.

12, An ophthalmic device material of Claim 5 wherein the ophthalmic device material
comprises a cross-linking agent.

18. An ophthalmic device material of Claim 5 wherein the ophthaimic device material
comprises a-reactive blue-fight-absorbing compound.

14, An intraccular lens comprising a benzotriazole compound of Cﬂaim 1.

18, An intraocutar lens comprising a benzotriazole compound of Claim 2.

16. An ophthaimic device comprising the ophihaimic device material of Claim 5.

17. The ophthaimic device of Claim 16 wherein the ophthaimic device is ssiected from

the group consisting of an intravcular lens: 2 cortact lens; a keratoprosthesis; and a comeal
intay or ring.
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