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VAVISIBLE LIGHT ABSORBERS FOR OPHTHALMIC LENS MATERIALS

Field of the Invention

This invention is directed o ultravioleVvisible light absorbers. In
particutar, this invention relates to novel benzotriazole monomers especially

suitable for use in implantable ophthalmic lens materials.

Background of the nvention

Many ultraviclet and visible light absorbers are known as ingredients
for polymeric materials used to make ophthalmic lenses. Such absorbers are
preferably covalently bound to the polymeric network of the lens material
instead of simply physically entrapped in the maternial to prevent them from
migrating, phase separating or leaching oul of the lens materall  Such
stability is particularly important for implantable ophthalmic lenses where the
leaching of the absorber may present both toxicological issues and lead to the

loss of UVivisible blocking activity in the implant.

Numerous copolymerizable benzaliazole, benzophenone and triazine
absorbers are known. Most of these compounds are known as UV
absorbers, though some may be known 1o also absorb some portion of vigible
ight. Many absorbers contain conventional olefinic polymerizable groups,
such as methacrylate, acrylate, methacylamide, acrylamide or styrsne
groups. Copeolymerization with other ingredients in the lens materials,
typicaily with a radical initiator, incorporates the absorbers inlo the resulling
polymer chain, Incorporation of additional functional groups on an absorber
may influence one or more of the absorbers light-absorbing properties,
solubility or reactivity. if the absorber doss not have sufficient solubility in the
remainder of the ophthalmic lens material ingredients or polymeric lens
material, the absorber may coalesce into domains that could interact with light

and result in decreasead optical clarity of the lens.
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Examples of polymeric ophthalmic lens materials that incorporate UV
absorbers can be found in US. Patent Nos. 5280,882; 5,331,073 and
5,883,085,

Surmmary of the Invention

The present invention provides benzotriazole light absorbing
monomers that absorb both ultraviolet light and a portion of visible light
("UV/Vis absorbers™. These absorbers are suitable for use in ophthalmic
lenses, including contact lenses. They are particularly useful in implantable

lenses, such as intraocular lenses (10Ls).

The absorber compounds of the prasent invention absorb wavelengths
of light betwesn 400 ~ 450 nm in addition o higher energy UVA rays belween
400 - 320 nm, UVB rays between 320 -~ 280 nm, and UVC rays below 280
nm. They 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 approvimately 4 - 8 steps from readily

available starling materials.

The present invention also relates o ophthaimic device malerials

containing such UV/Vis absorbers.

Brief Description of the Drawinas

Figure 1 shows percent ransmitiance curves for the UVAIs absorber

Compound 2 at various concentrations.

Figure 2 shows the percent transmittance curves for Compound 2 ina

polymeric sample before and after acetone exiraction.

Figure 3 shows the absorbance cwve for Compound 2.
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Detailed Description of the Invention

Unless indicated otherwize, all ingredient amounts expressed in

percentage terms are presented as % wiw.

The UV/Vis absorbers of the present invention have the structure

HO
P72 //N\ ):.:/
l/ N />
NN NS
- 27 N \——/\

Y

OR2

Formula |
1w wherein
X = G5 -~ g akenyl, C3 — €4 alkyl, CHCH,CH.8CH.CH, or
CHyCHCHSCHCHLCH,
Y = nothing if X = C3 — G, alkenyl, otherwise
Y = .0-0(=0)-C{RN=CH,, -O-CEONHCHCH0C(=0)-C(RY=CH,, or
15 ~O-C{=0)INHC({CH3)2{CeH)C(CH3)=CHy;
R' = H, CHy, CHyCHa, or CH,OH;
R? = C4-Cy4 alkyl; and
R®=H, CHz, CH3O, F, CI, Br, |, or CFs.

20 Preferably, the h/\Vis absorbers of the present invention are those
wherein
X = Gy — G4 alkenyl, Gz — Cy alkvl, or CHpCHCHSTHCH;
Y = nothing if X = Cs ~ G4 alkenyl, otherwise ¥ = -O-C{=0)-C(RY=CHy;
R' = H or CHa;
25 R = C-0y alkyl and

R* = OH,, CH3O, F, O, or CF,,

Thres preferred absorbers of the present invention are:
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2-{3-(3-(5-chioro-2H-benzofd{[ 1,2, 3ltriazol-2-yi)-4-hydroxy-5-methoxy-
phenyhipropylthiojethyl methacrylate ("Compound 17},
4-aliyl-2-(5-chioro-2H-benzo[d][1,2 3liriazol-2-yl)-6-methoxypheno!
{‘Compound 27,

s 3-{3-(5-chioro-2H-benzoldii1, 2, Slrazol-2-yi)-4-hydroxy-5-methoxy-
shenyhpropyl methacrylate *Compound 37);
4-a§§y¥~2~meih@xy»-ﬁ—{&{ts’iﬂméremethy%}«EHmbenzo{d]{’i 2, 3}riazol-2-yhiphenol
{“Compound 4™, and
A-{4-hydroxy-3-methoxy-5-(5-(triflucromethyl}-2H-benzo{d][1,2, 3ltriazol-2-

o yhphenylipropyl methacrylate ("*Compound §7).

HO, QCH;
N/
// ’/N\ SN
3 / N
o Nw‘«—\:\ 7
o \/"A\%N/ \\\'\W/ /’"
7/
Compound 2
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HO OCH;
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Compound 3

HO 0CH;
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Compound 4

Compound 5

The synthesis of the UV/Vis absorbers of the present invention is

i described below.

1. The UV absorbers are synthesized in 4 - 6 steps. In Step 1, the phenel
derivative 1 is synthesized via the hydroxymesthylation of eugenol, an
mexpensive starling material derived from essential oils such as clove

15 ofl, nutmeg, cinnamon, and bay leaf.
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J LO0H ¢ Py ! OUH,
// e 3 E // /\\ o 3
; = E HO ™ i N
* +  HCH = *
i NaOH | P
S water/methanol N
//’/ \\j//;;/
Step 1 1
s 2. In steps 2 and 3, the diazonium sait of a 2-nitroaniline derivative is

prepared and subsequently reacted with 1 to form an azo dye.

_NHZCr e oNCE

o \:\\
+ N Nat e ¥

o~ oy HCl,,
(s AN {}f o

, . 230 -0 °C - ,
sodium nitrite 0-0°C ¢ NG,

Dhiazonim salt

/ NaOHaqQ)
¢ pH=10-12

J— HO aCHq

— 4 \;‘\; /E\ > Step 3
\ N

Azodye
10
3 In step 4, the azo dye is ireated with a reducing agent, such as
formamidinesulfinic acid, to form the corresponding benzotriazols
compound. Af this stags, the benzotriazole can be incorporated in 10L
formulations due the presence of the propenyt double bond, which can

s polymerize under free radical conditions.  Alternatively, the double
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nond can be converted to other more preferable functional groups as

showtt in steps 5 and 6.

//; """""" "\\ HD\ fOk.. Hs
Ci“"“*“{/ \x—“m. P {
\\ /// \:\\\ / \ .y
Neeeeseeee < et Y i .
\ N \ /7 Formamidinesulfinic
NO. 7 P acid, NaOH, ethanoliwater,
- /if’ 80 °C, 2 hours
Azo dve
HO OCH;

Compound 2

Benzotriagzole

The benzotriazole from step 4 can be further reacted as shown in
steps 5 and 6 fo form an intermediate that containg hydroxyl groups
which can then be esterified to contain (meth)acrylate groups. The
incorporation of hydroxy! groups can be carried out using a wide range
of synthetic methodologies, including Michael Addition using
mercaptans  or hydroboration/oxidation  using  boron  containing
compounds such as borane-methyl sulfide complexes. The resulting
hydroxy! groups can then be converted to polymerizable (meth)acrylate
groups. The (meth)acrylate groups can then form covalent bonds when
reacted with vinyl monomers, co-monamears, macromers, crosslinking
agents, and other components typically used in making polymer-based

ocular malenials, particularly acrylics,
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MO OCHg
N,
N /
P \_/ 7
i /x
N i
Compound 2 _
Step § / \\ Slepd
~ _SH 7 Borane-methy! sulfide complex,
HoT T AIBN N, H,0,/NaCH
steps  / \
= N\  Steps
) ; ep g
Me{f,?iﬁ}%iﬁf?“ ide, / \Methacryioyi chioride, TEA
HO, UCHS FCHg
N AN >::
T \_/ j\
"5/)\\‘// \ =
C - >
T _1/ (\\......../ /_________
/ ;
Qe o
Steps Sand B :

The UV/Vis absorbers of the present invention are particularly suitable

5 foruse in I0Ls. 10OL malerials will generally contain from 0.1 10 5 % {wiw) of a
UVVis absorber of the present invention. Preferably, 10L materials wili
contain from 0.5 {o 4 % {(w/w) of an absorber of the present invention, Most
oreferably, 10L materials will contain from 1 to 3 % (w/w} of an absorber of

the present invention. Such device materials are prepared by copolymerizing

s the absorbers of the present invention with other ingredients, such as device-
forming materials, cross-linking agents, and optionally blus-light blocking

chromophoras.

Many device-forming monomers are known in the art and include both

is  acnylic and silicone-containing monomers among others. See, for example,
U.S. Nos. 7,101,949; 7,087 802; 7,037,854, 6,872,793 6,852,793; 6,848,897,

8 808,337 6,528,602, and 5,883,005, in the case of {OLs, any known I0OL

device material is suitable for use in the composilions of the present

8
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invention. Preferably, the ophthalmic device materials comprise an acrylic or
methacrylic device-forming monomer.  More preferably, the device-forming

monomers comprise a monomer of formula IV

0O
_C.. ’8‘0”JL A

/f“h\ Y%
off ] T
L

PN

where in formula 1V

Ads H, CH;, CHyCH3, or CH0H;

B is {CHo)m or [O(CHLLk;

Cis (CHajw

mis 2 -6,

zis 1~10;

Y is nothing, ©, S, or NR', provided that f Y is O, &, or NR’, then
Bis (CH2)m:

R'is H, CHa, CpyHapeq (0W=1-10}, i80-0CgH7, CgHs, or
CHQCgHg;

wis 0 — 8, provided that m + w <8; and

D is H, Gy — Cs alkyl, Cy — G4 alkoxy, CgHs, CHaCgHg or halogen.

Preferred monomers of formula IV are those wherein Als Hor CHs, B
s {CHody, mis 2-5, Yisnothingor Q, wis 0 -1, and D is H. Mast preferred
are 2-phenviethyl methacrylate; 4-phenylbutyl methacrylate; S-phenyipentyl
methacnvate,  2-benzyloxyethyl  methacrylate;  and  3-benzyloxypropyl

methacrylateand their corresponding acryiates.

Monomers of formula IV are known and can be made by known
methods. For example, the conjugate alcohol of the desired monomer can be
combined in a reaction vessal with methyl methacryiate, tetrabulyl itanate
{catalysl), and & polymerization inhibitor such as 4-benzyloxy phenol The
vessel can then be heated to facilitate the reaction and distill off the reaction

@
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by-products to drive the reaction to completion.  Alternative synthesis
schemes involve adding methacryvlic acid to the conjugate alcchal and
catalyzing with a carbodiimide or mixing the conjugate alcohol with

methacryioyl chioride and a base such as pyridine or triethylamine.

Device materials generally comprise a tofal of at least about 75%,

preferably at least about 80%, of device-forming monomers.

fn addition to an absorber of the present invention and a device-
forming monomer, the device materials of the present invention generally
comprise g cross-linking agent. The cross-iinking agent used in the device
materials of this invention may be any terminally ethylenically unsaturated
compound having more than one unsaturated group. Suitable cross-inking
agents include, for example: sthylene glycol dimethacrylate; diethylene glycol
dimethacrylate; allyl methacrylate; 1,3-propansdiol  dimethacrylate; 2,3-
propanediol dimethacrylate; 1,68-hexansdiol dimethacrylate; 1,4-butanediol
dimethacrylate; CHy=C{CHICEG)0-{CHCHD)-C{=0YC{CH3)=CH, where p
= 1 - 50; and CH=C{CH)CE=0YO(CH)O-C{=0)C{CH)=CH; whare t = 3 -
20; and their corresponding acrylates. A preferred cross-linking monomsr is
CHa=C{CH)C{=0)0«{CHzCH0)-C(=0)C({CH3)=CH, where p is such that the

number-average molacular weight is about 400, about 800, or about 1000,

Generally, the total amount of the cross-linking component is at least
0.1% by weight and, depending on the identity and conceniration of the
remaining components and the desired physical properties, can range {o
about 20% by weight. The preferrsd concentration range for the cross-linking
component is 1 —~ 5 % for small, hydrophobic compounds with molecular
weights typically less than 500 Daltons, and & - 17% (wiw) Yor larger,
hydrophilic compounds with molecular weights typically between 500 - §000

Dgltons.

180
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Suitable polymerization initiators for device materials containing a
UVNis absorber of the present invention include thermal initiators and
photoinitiatars. Preferred thermal initiators include peroxy free-radical initiators,
such as tbubyl (peroxy-2-ethybhhexancate and  di-(tert-butylcyclohexyl)
peroxydicarbonate (commercially available as Perkadox® 16 from Akzo
Chemicals Inc., Chicago, Blinois). Initistors are typically present in an amount
of about 5% {(w/w) or less. Because free-radical iniliators do not become
chemically a pant of the polymers formed, the total amount of initiator is

customarily not included when determining the amounts of other ingredients.

The device materials containing 8 UV/Vis absorber of the present
invention optionally also contain a reactive colorant. Suifable reactive blue-light
absorbing compounds include those described in U.S, Patent No. §,470,832.
Rlue-light absorbers are typically present in an amount from about .01 - 0.5 %

{weight}.

in addition to the UV/Vis absorber of Formula |, a device-forming
monoemer, a cross-iinking agent, and optionally a UV absorber or other visible
fight absorber, the materials of the present invention may also contain other
ingredients, including but not limited o 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 {o reduce
glistenings are those disclosed in U8, Publicalion Nos. 2009/0083604 Al
and 2009/0088544 At

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
can fit through a relatively smaller incision. For exampile, the 10Ls can be of
what Is known as a one piece or mullipiece design, and comprise optic and
haptic components. The optic is that portion which serves as the lens. The
haptics are attached to the optic and hold the oplic in its proper place in the

eye. The optic and haptic(s) can be of the same or different material. A

11
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multipiece lens is so called because the optic and the haplic(s) are made
separately and then the haptics are atlached to the optic. in a single pisce
lens, the optic and the haptics are formed out of one plece of material.
Depending on the material, the haptics are then cut, or lathed, out of the

matsrial to produce the 1OL.

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

keratoprostheses, and comeal inlays or rings.

The invention will be further illustrated by the following examples,

which are intended to be llustrative, but not limiting.
EXAMPLE 1

Synthesis of 4-allyl-2-<{hydroxymethyi}-8-methoxyphenol. In a 2 liter
round bottom flask equipped with nitrogen inlet and magnetic stirrer was
dissolved sugenocl, 99% (Alfa Aesar) in a sclution comprised of 286 g NaOH
in 1.2 Lwater at 0 °C. A solution of formaldehyde (828 g, 10.2 mol}, 37 wi. %
solution in water, A.C.S. reagent (Sigma-Aldrich} was added dropwise to the
stirring solution.  The mbdure was stired under nitrogen at ambient
temperature for 4 hows and then 55 °C for 20 h. The reaction mixture was
poured into 1 L ethyl acetale and washed with 1 N HCI and deionized water.
The crude product containing ~30 mol % unreacted sugenol was used in the

next step without further purification.

HO.

)jj
//////\\ N~ \\Q/
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EXAMPLE 2

Synthesis  of  4-aliyl-2-{{5-chloro-Z-nitrophenylidiazenyl}-8-methoxy-
phenol. In a 1000 m 3-neck round bottom flask equipped with a magnetic
stirrer was added 5-chloro-2-nitroaniling {Acros Organics, 28.8 g, 173 mmol),
concentrated aqueous HCI (38.5 ~ 38.0 %, 75 mi), 150 mi deionized water,
and 150 mi absolute ethanol. The suspension was conled to -10 °C and s
solution of sodium nitrite (Sigma-Aldrich, 12.7 g, 184 mmol) in 50 mi water
was added dropwise over 30 minutes at -10 °C. The reaction mixture was
stirred for 1 hour and 324 mg sulfamic acid {(Aldrich) was added. After 10
minutes of stirring the solids were filtered out and the cold solution was set
aside. A NaOH solution was prepared by dissolving NaOH (Aldrich, 37.7 g,
944 mmol) in 120 mi deionized water. Approximalely one fourth of the
sodium hydroxide solution was added dropwise to a solution of 4-aliyk-d-
(hydroxymethyl)-8-methoxypheno! from Example 1 in 100 ml water and 300
mi absolute ethanol.  The diazonium mixture and remaining NaOH solution
were concurrently added dropwise over 1 hr to the 4-allyl-2-(hydroxymethyl)-
8-methoxyphenol solution at -10 °C. The resulting dark mixture was stirred at
0 °C for 1 hour and ambient temperature for 2 hours. The contents were
poured into 3 liters deionized water and the pH was adjusted to 5 using 1 N
HCi. The solid was filterad and dried at 50 °C for 84 hours using P20Os drying
agent to afford 28 g (48 %) that was used in the next step without further

purification,

HO /OCH\,
CE\{{//\\/?\{\ m\
k J\ E\i‘—<\\ ///
S NG,

13
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EXAMPLE 3

Synthesis of 4-allyl-2-{5-chioro-2H-benzo[d]{1,2,3}triazol-2-yi})-6-methoxy-
phenol. In a 1L round bottom flask equipped with a magnetic stirrer, addition
funnel, powder addition funnel, and nitrogen inlet was added 4-allyl-2-{{5-
chloro-2-nitrophenyhdiazenyl)-6-methoxyphenol  (27.8, 802 wmmol} from
Exampie 2 and 300 mi absolute ethanol. NaOH (19.3 g, 483 mmol} was
dissolved in 140 mi deionized water and approximately cne-fourth by volume
was added dropwise to the reaction mixture. The reaction mixiure was
heated to 80 °C and formamidinesulfinic acid (Aldrich, 26.0 g, 241 mmol) was
added slowly and concurrently with the remaining sodium hydroxide solution
over 30 minutes. The reaction mixture was pouwred info 3 L delonized water
and acidified fo pH 4 with 1 N HCI. The vellow solid was dried for 20 hours at
42 °C and then purified by dissolving in hot toluene and then filtering out the
dark impurities. The filrate was concentrated down and purified via
recrystaliizions in ethano! and diethy! ether to give the pure product (8 g,
20%). 'H NMR (CDClL) delta: 11.03 (s, 1H, phenol OH), 7.94 (s, 1H, Ar-H
benzotriazole ring, 4-position), 7.88 (m, 1H, Ar-H benzotriazole ring, 7-
position), 7.80 (s, 1H, Ar-H phenol, S-position), 7.44 (m, 1H, Ar-H
benzotriazole ring, B-position), 6.81 (s, 1H, Ar-H phenol, 3-position}, 8.00 (m,
1H, HC=CHa), 5.18 (m, 2H, HC=CH,), 3.87 (s, 3H, CH30), 3.43 {d, 2H, Ar-
CHa).

91 N N —:::;N. ...... 4

s
v

\ \
- \
\\/'LN/ ‘\\\}\w’//\/? ;

Compound 2
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A simple absorbance plot of Compound 2 (D.002 % wiv in CHCL;) was
generated via UV/Vis spectroscopy using a 10 mm quartz cell. The resulls

are shown in Fig. 3.

EXAMPLE 4

Tranamittance curves for Compound 2 at various concentrations were
generated by UV/Vis spectroscopy. Compound 1 was dissolved in chioroform
and evaluated in a PerkinElmer Lambda 35 UV/Vis spectrometer. The resulls

are shown in Figure 1.

EXAMPLE &

Polymer Test Samples Containing Compound 2
Compound 1 from Example 3 was formulated as shown in Table 1. Al
components were vortex mixed in a 40 mi glass vial, degassed with nitrogen,
and then syringe filtered using a 0.2 micron Teflon filter into ~1 mm desp
rectangular polypropylena molds. Samples were thermally cured at 80 °C for
1 hour and 110 °C for 2.5 hours and then extracted in refluxing acetone for 8

hours with fresh solvent replacement every 80 minutes.

Table 1

Example

{%e wiw)
Component 3
Compound 2 2.5
BzA B2.7
BzMA 89.g
polyPEG 3.2
BDDA 1.7
AIBN 1.0

BzA = benzyl acrylate

BrMA = benzyl mathacrylate

polyPEG = 4000 molecular weight polymer of polyethyiene glycol{3580)-
methacrylate (polyPEG macromonomer)

BDDA = 1 4-butanediol diacrylate

AIBN = 2, 2-Azobis{Z2-methylpropionitrile}

15
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The polymer test samples were tested for % extractables, refractive index,
and equilibrium water content {35 °C) as shown in Table 2. The test samples
were also examined for glistenings after equilibrating test samples at 45 °C
for 20 hours followed by cooling o 22 °C. Tensile properties were measured

and values are reported in Table 3.

Table 2
Example % EWC (35°C) R (35°C) Glistenings
Extractables {%) Per Test
Sample
5 48+02 1.1 1.5605 0 to very few

'Sample was equilibrated in deionized water for 20 hours at 45 °C, then
cooled to ambient temperature and inspected by an optical microscope 1~ 2
hours later

Table 3
Example Stress Al Strain At Young's 25 % 100 %
Break Braak (%) Modulus Secant Secant
(MPa) {MPa) Modulus Modudus
(MPa) {MPa)
5 8.11+07 140 £ 13 105212 152+15 48+03

AVis spectra from ~1 mm thick sample seclions were coliected using a
PerkinFlmer Lambda 35 UV/Vis spectrometer. As shown in Fig. 2, the UVVis
spectrum of extracted and ungxtracted test samples for the polymeric matedal
of Example 5 confirms that not all of the UV absorber s covalently
incorporated in the polymer network. The relatively high % extractables in
Table 2 corroborates these resulls. This is aliributed to the relatively slow
reaction kinetics of the propenyl double bond of Compound 1 under the given

reaction conditions. Relatively low incorporation of the UV/Vis absorbers can

16
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be easily cireumvented by converting the propenyl double bond to 3

‘meth)acrylate group as described above {e.g., Compounds 2 and 3).

EXAMPLE 6

Acrylic IOL Formulations

Compounds 2 was formulated in IOL materials as shown in Table 4.
All componenis were vortex mixed in a 30 ml glass vial, 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
s for 1 hour and 110 °C for 2 hours and then extracted in acelone at 50 °C

for 8 hours with fresh solvent replacement every 80 minutes.

Table 4
EXAMPLE
Y {(wiw)
Component 8A 6B aC eh
Compound 2 2.48 2.50 2.48 2.48
PEA ¥ ¢ 731 73.0
PEMA ¥ 0 18.8 20.0
BzA 82.7 92.8 0 0
BzMA 9.02 0 0 0
Secondary alcohol 0 310 @ 3.01
gthoxylate, methacrylic
acid ester
PolyPEGMA 3.200 0 3.00 0
BDDA 1.70 1.50 1.53 1.52
AIBN 1.01 0.53 0.60 0.50

FEA = 2-phsnylethyi acrylate

PEMA = 2-phenylethyl methacrylate

BzA = benzyl acrylate

BxMA = benzyl methacrylate

BDDA = 1 4-butanediol diacrylate

Secondary alcohol ethoxylate, methacrylic acid ester = methacrylic
acid ester of Tergitol™ NP-70 surfactant (Dow/Union Carbide)
PolyPEGMA = Macromonomer of poly(ethylene glycol) monomethyl
ether methacrylate (MW = 850), Mn (SEC): 4100 Daltons, M (NMR}):
3200 Daltons, PDI= 1.5

AIBN = 2 2-Azcbis(2-methylpropionitrile)
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Table 5
EXAMPLE
Yo {wiw}
Compoenent 8A 8i &6C I
Compound 4 1.48 2.00 248 3.00
PEA 8 0 73.1 73.0
PEMA G O 19.9 185
BzA 83.7 93.4 a g
BzMA 8.92 ik ¢ 4]
Secondary aleohol 0 310 g 3.01
athoxyiate, methacrylic
acid ester
FolyFEGMA 3.200 g 3.00 g
BODA 1.70 1.50 1.53 1.52
AIBN 1.01 0.53 Q.60 0.50

This invention has been described by reference o certain preferred
embodiments; however, it should be understood that it may be embodied in
other specific forms or variations thereof without deparding from its special or
essential characteristics. The embodiments described above are therefore
considered to be fllustrative in all respects and not restrictive, the scope of the
invention being indicated by the appended claims rather than by the foregoing
description.

18
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We claim:
1. A benzotriazole compound of the formuia
HO OR2
P N
;f:\\ﬁ,{;N\ / ------- "
§ "““4/\\ //
v
N =2y 74
R# XY
wherein

X = C3 — O alkenyl, Cz ~ C; akyl, CHCHCH,8CHCHy or
CHCHCHSCHCHLCH,

Y = nothing if X = Gy — G4 alkenyl, otherwise

¥ = .0-C(=0)-C{RY=CH,, ~D~C(:O}NHCHQCHZOC{=O}~C{R1)=CH2, or
~O-C{=0)NHC(CH;)2(CeHa)C{CHa)=CHy;

R’ = H, CHs, CHCH;, or CHOH;

R? = C-C4 alkyl: and

R® = H, CHs, OHsO, F, CI, Br, |, or CFa.

2. A benzotriazole compound of Claim 1 wherein
X = Cq — Cy alkenyl, Ty — Cq alkyl, or CHoCHCHRSCHCHy;
Y = nothing if X = C3 — G4 alkenyl, ctherwise ¥ = WO-C(‘;Q%C(R@:CHZ;
R' = H or CHy;
RY = C-Cy alkyl and
R = GHy, CHO, F, Cl, or CFs,

3. A benzotriazole compound of Claim 2 wherein the compound is
selected from the group consisting of:

2-{3-(2-{5-chloro-2H-benzo{dl[1,2, 3jtriazol-2-yl}-4-hydroxy-&-methoxy-
ohenylipropyhithicjethyl methacrylate;

4-aliyl-2-{5-chioro-2H-benzofd}1,2 3}trdazol-2-y)-8-methoxyphenal;
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3-(3-(5-chioro-2H-benzold]]1,2, 3triazol-2-yl)-4-hydroxy-5-methoxyphenyl)-
propyl methacrylate;

4-allyi-2-methoxy-8-(5-(triflucromethyl)-2H-benzoldi 1,2, 3}-Hriazol-2-ylphenol;
and

3-{4-hydroxy-3-methoxy-5-{8-(trifluoromethyl)-2H-benzoldli 1,2 3}triazol-2-
yhphenyhipropyl methacrylate.

4, A benzotriazole compound of Claim 3 wherein the compound is 2-{3-
{(3-(5-chloro-2H-benzol{dl[1,2,3ltrlazol-2-y)-4-hydroxy-b-methaxy-
phenylpropyithio)ethyl methacryiate.

5, A benzotriazole compound of Claim 3 wherein the compound is
3-{4-hydroxy-3-methoxy-5-(5-{trifluoromethyl)-2H-benzo{d}[ 1,2, 3{triazol-2-
yiiphenybpropyl methacrylate.

8. An ophthalmic device material comprising a benzotriazole compound
of Claim 1 and a device-forming monomer selected from the group consisting

of acrylic monomers and silicone-containing monomers.

7. An ophthalmic device materfal of Claim 6 whergin the ophthalmic
device material comprisas from 0.1 to 5 % (wiw) of a benzoirazole compound
of Claim 1.

8. An ophthalmic device material of Claim 7 wherein the ophthalmic
device material comprises from 0.5 to 4 % (whw) of a benzotriazole compound
of Claim 1.

8. An ophthalmic device material of Claim 8 wherein the ophthalmic
device material comprises from 1to 3 % (wiw) of a benzotriazole compound of

Claim 1.

i
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10,

An ophthalmic device material of Claim 6 wherein the ophthalmic

device material comprises a device-forming manomer of formula [IVL

O
of T

N

where in formula [IV]

11.

12.

A s H, CHj, CHaCH;, or CHLOH;

B is (CHglm or [O(CHa)ak;

Cis (CHalw!

mis 2 —-6;

zis 1 —10;

Y is nothing, O, 8, or NR', provided thatif Yis Q, §, or NR, then
B is {CHa)m,

R is H, CHa, CyHopeq (0'=1-10), is0-0C3H7, CgHg, or
CHZ{I}gH{g;

w is 0 — 8, provided that m + w <8; and

D is H, Cq ~ Cs alkyl, C1 — C4 alkoxy, CgHg, CHaUgHg or halogen.

An ophthalmic device material of Claim 10 wherein in formula [IV]

Ais Hor CHs;

B is (CHo)m;

mis 2 -5

Y is nothing or Q;
wis 0~ 1; and
Dis H.

An ophthalmic device material of Claim 11 wherein the ophthalmic

device material comprises a monomer selected from the group consisting of:

Z-phenylethyl  methacrylate;,  4-phenylbutyl methacrylate;,  S-phenylpantyl

-
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methacrylate;  2-benzvioxysthyl  methacrylate;  and  3-benzyloxypropyl
methacrylate; and their corresponding acrylates.

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

device material comprises a cross-linking agent.

14.  An ophthalmic device material of Claim 8 wherein the ophthalmic

device material comprises a reactive blue-light absorbing compound.

15, An intraocular lens comprising a benzotriazole compound of Claim 1.

16. An intraccular lens comprising a benzotriazole compound of Claim 2.

17.  An infraccular lens comprising a benzotriazale compound of Claim 3.

18. An ophthaimic device comprising the ophthalmic device material of
Claim 8.

19.  The ophthalmic device of Claim 18 wherein the ophthalmic device is

selected from the group consisting of an intraocular lens; a confact lens; a

keratoprosthesis; and a cornaal inlay of ring.
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Fig. 1

UVVis Spectra OFf Compound 2 In CHEL, 10 mm Path Length
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% Transmifiance
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Fig. 2

UVAVis Spectrum Of Compound 2 From Example §A In 1 mm
Thick Test Sample (Non-extracied And Exiracted In Acefone)
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