71- .5 Uy- ABSORBI NG BENZOTRI AZOLES HAVI NG A STYRENE GROUP INTR@UJ@H#&VfW§

éJﬂf'r'l—'IEfI'NVI!‘:"NTICN 10 This invention relates: to conpounds which can be included

¥ in polyners to inpart ultraviol el absorbing properties. The invention also
enconpasses ocul ar devi ces which absorb ultraviolet radiation, and 2%;15
thej.r prodwas amaizr om ul t ravi ol et absorbi ng conpounds, suchP§E/U§H4/0429
copol yneri zing the conpounds with suitable reactive nononers. Cont act
| enses containing conpounds for absorbing ultraviolet (u.v.) light have
been on the market for 20 “several years;. Such lenses are useful to al
who live in areas where bright sunlight is conmon. As u.v. radiation is
likely to be a cause of cataracts and senil e nacul ar degeneration, everyone
who wears contact |enses can benefit fromthe type which absorb this 25
radi ati on. Younger persons, whose eye lenses transmt nore ultraviolet
radi ati on than @o those of ol der persons, also should be concerned with
provi di ng .

" Uy-ABSORBING BENZOTRIAZOLES HAVING A STYRENE GROUP

INTRODUCTTON TO THE INVENTION
10 '

This invention relates to compounds which can be
included in polymers to impart ultraviolet absorbing
properties. The invention also encompasses ocular
devices which absorb ultraviolet radiation, and to

15 their production from ultraviolet absorbing compounds,
such as by copolymerizing the compounds with suitable
reactive monomers.

Contact lenses containing compounds for absorbing
ultraviolet (u.v.) light have been on the market for

20 several years. Such lenses are useful to all who live
in areas where bright sunlight is common. As u.v.
radiation is likely to be a cause of cataracts and
senile macular degenéfation, everyone who wears contact
lenses can benefit from the type which absorb this

25 radiation. Younger persons, whose eye lenses transmit
more ultraviolet radiation than do those of older
pefsons, also should be concerned with providing
additional protection. — .

Ultraviolet absorbing lenses are especially useful

30 for those who have had the natural lens of the eye
removed, since the natural lens has u.v. absorption
properties that help to protect the interior of the"
eye. 'Hence, u.v. absorbing intraocular lenses are also
highly desirable; since such lenses are implanted in

35 place of the eye’s natural lens.

Loshaek discovered the use of polymerizable u.v.
absorbers for producing -contact and intraoccular lenses
in the early 1970’s, "e.g., as shown in U.S. Patent Re.
33,477. More recently, substituted 2-phenyl
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addi ti onal protection. -- Utraviolet absorbing | enses are especially
~useful 30 for those who have had the natural |ens of the eye renoved,
since the natural lens has u.v. absorption properties that help to protect

the interjqr. of the eye. Hence, u.v. absorbing intraocul afciiesssesare al so’
&Qgr%g % ]

“highl y- desi since such lenses aré.inplanted in 35 pl ace of the
eye's natural |ens. Loshaek discovered the use of polynerizable u.v.
absorbers for producing contact and intraees ar lenses in the early 1970's,
e.g., as showmn in U S. Patent Re. 33,477. More recently, substituted

2- phenyl -2- benzetriazele RRIRAgshANinG @ Pqdomeraerkle| acEtiti c
group have been gyzedpt Rapé Akt uRMdl &6l pkoAGES cohthct A&nk8sY. & g Pat ent
4,716, 234 to Dunks ¢h §ls. Mitidhe's 30805841 08 dgAnalogy. hag,been, appl ied
primarily to 5 rigid, as'perneéblé ehses; “the comrercially avaiyable soft
| enses typicalIyag§°ﬁbgleﬁnﬁﬁﬁh¥Q}9ﬁy hpsobeer Applied primarily to :

5 rigid, gas permeable lenses; the commercially available
soft lenses typically do hétfcohtéin u.v. absorbers.
The present invention is predicated on use of
substituted 2-phenyl benzotriazoie cdmpounds having a
styrene group to form polymers eihibiting high degfees
10 of u.v. absorption. Thesé u.v. absorbing compounds
have several advantages in producing polymers,
particularly those used for contact lenses:
(1) Lenses produced by copolymerizing the
compounds have véry high u.v. absorption at the

15 lower wavelengths, i.e, from 50 to 250 nanometers.
(2) The compounds are useful for making soft
lenses.

(3) Lenses containing the compounds have u.v.

absorption properties closely approximating that
20 of the natural lens of the eye.

(4) Relatively low concentrations of the

compounds in the lens are required to achieve

useful levels of u.v. absorption.

25 SUMMARY OF THE INVENTION

The invention-includes compounds having the formula:

N  OH )
30 / \ ) /CI-I3 .
Rl N C{‘-CHg

X p{/ CH;

=0
CH= CH,

wherein R' is a halogen or C,-C; straight or branched

35

chain alkoxy group; and R’ is a -(CH,;),0~, -(CH,),0~,

'
.

Fl
[
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The present invention is predicated on use of substituted 2-phenyl

benzotri azol e conpounds having a styrene group to form polyners exhibiting
hi gh degrees 10 of u.v. absorption. These u.v. absorbing conmpounds have
several advantages in producing polyners, particularly those used for
contact | wosama11gl) Lenses -prooduced by copol ynerizing the Eﬁﬁﬁﬁﬂﬂﬁﬁ?ﬁhave _
very' high u.v. absorption at the 15 | oner “wavel engths, i.e,from 50
to 250 nanoneters. (2) The  conpounds are useful for making soft |enses.
(3) Lenses containing the conpounds have u.V. absorption properties closely

appr oxi mat i ng t hat.cgQcs,) cn o_of_é,ﬂgﬂgeﬁ%a L?ﬁ%) Qj‘cgzh £)&,)
Rel atively Iom/concentrat15ns he coO ou { ens ére réqU|red to

achi eve useful | eVER§CEs CQIZQCH%bsBFpT?% (GKs ociy- gr°“p° SUMVARY OF
THE | NVENTI ON The i nveothen aspeatte ofc dhpoinventizrs dpclndef pohwhers| err ]
wherein [err] is BrB&hQQ&”b;?rcch%ﬂme?lzéhahéhé”lﬂve@i’&%dcBﬂBbﬁ‘n&‘é kKeteh
group; and [err] ne o moie other monomers, polymers which 1nclude the
inventive cempgunds in physical admixture or reacted
with pendant groups, and contact and intraccular lenses

made from such polymers.

10 "BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graphical repreeentation of the

results of the experiment described in Example 3.

Fig. 2 is a'graphical representation of the

15 results of the experiment described in Example 4.
Fig. 3 is a graphical representation of the

results of the experiment described in Example 5.

DETAILED DESCRIPTION OF THE INVENTION
20 '

In the following .description and claims, the term
"percent" will be used to represent percentage by
weight, unless the context indicates otherwise.

Ocular devices contemplated in connection with the

25 present invention include, without limitation, windows,

lenses for eyeglasses and instruments such as
binoculars, goggles, face—shields, contact lenses,
intraocular lenses and the like. Contact lenses can
include both those for correcting defective visual"

- 30 acuit& and the so-called "bandage lenses" which are
used in treating eye disorders, as well as the purely
cosmetic lenses used for purposes such as changing the
apparent eye color.

" As noted above, the compounds of the present
35 invention are those having the following structural

formula:
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-3- [err] Oher aspects of the invention include polyners produced by
copol yneri zing the inventive conpounds with 5 one or nore other nononers,
* polymers which include the inventive conpounds in physical adm xture or
reacted with pendant groups, and contact and intraocul ar |enses nade from
such. pol ymewe yak€.12 : BRI EF DESCRI PTI ON OF THE DRARFRES™ 4% 1 is
a graphical representation of the results of the experinent described in
Exanple 3. Fig. 2 is a graphical representation of the 15 results of the
experiment described in Exanple 4. Fig. 3 is~& graphical representation of
the results of the experinment described in Exanple 5. DETAI LED DESCRI PTI ON
OF THE I NVENTION 20 In the follow ng description and clainms, the term
"percent” will be used to representbpercenthe by

5 .
e
CH= CH,

Preferred substituent. groups for R! are Cl and CH,0-,

10 more preferably CH;0-. The preferred substituent groups

" for R? are —-(CH,);OCH,- and ~-(CH,),0CH,~, more preferably
-(CH,);0CH,~. The more preferred compound is one wherein
R! is CH;0- and R’ is -(CH,);OCH,-. A preferred structure
is as follows, where the substituent groups are as

15 described above:

N OH .
N\ PR
/N C{—CH3

20 Rl N ~ CHy

25 Certain preferred compounds of this invention are

prepared by reacting a vinylbenzyl chloride with a 2-
{27 -Hydroxy—-5‘-(y-hydroxyalkoxy) -3/ -t-butylphenyl}-5-
(alkoxy or halo)-2H-benzotriazole having the structure:

30

CH3
35

O—RBH



wei ght, unless the context indicates otherw se. Ccul ar devices contenpl at ed
I n connection with the 25 present invention include, without limtation,
wi hdows, | enses for eyeglasses and instrunments such as binocul ars, goggl es,
face-shiel.ds, contact |enses, intraocular |enses and the |ike. Contact

| enses cawo samiizde both those for correcting defective viBGHPSM{P4296,¢ ity
and the so-called "bandage | enses" which are used in treating eye

di sorders, as well as the purely cosnetic | enses used for purposes such as
changi ng the apparent eye color. As noted a®ove, the conpounds of the

b o orred subst | (TERoLT R b8 % e TR o Bk 1R o, rahfhed T
preferably [err].ciiba @l&oayr ggoupbsand REnisgr ou{BLY0r, [ ef€H)ePe [err] and
[err] , hore pr _ef e.r@p({dgﬂ 2) 390:@3203'[53 yor greasf ermid tapeugd i s one
wherein [err] 1s @l derdAGohE" thn'Se [loeééljaredAb?r@ﬁeern(e% od 38SbFiBea
5 in Examples 1-3 of U.S. Patent 4,716,234 to Dunks et
al., which is incorporated herein by this reference,
substituting 4-halo-2-nitroaniline for the 4-methoxy-2-
nitroaniline when it is desired to make R* a halogen
group, and using any of 3-chloro-i-propanol, 2~
10 chloroethaﬁol, 2-chloro—1-propénol or l-chloro-2-~
. propanol to produce the desired group for R®.. Those
skilled in the art will be aware of other groups which
can be substituted for these chloro groups, such as
other halogens, and for groups such as methoxy. By
15 appropriate choice of the substituted nitroaniline, RA
can be made to occupy ring positions other than that
shown in the above structural formula. '
The compounds of the invention can be
copolymerized with a large number of unsaturated and
20 other monomers to pro&uce polymers having enhanced u.v.
absorptive properties. Representative useful monomers
include, without limitation:
(a) olefins, either straight- or branched-chain,
including ethylene, propene, butenes, pentenes and
25 - the like;
(b) dienes, such as butadiené, and trienes;
(c) styrene and substituted styrenes;
(d) silanes;
(e) halogen-containing vinyl or vinylidene
30 compounds, vinyl alcohols or esters, and the like;
(£) acrylic and methacrylic acids, esters, amides,
nitriles and the like;
(g) silicon substituted alkyl or aryl acrylic-or
methacrylic esters, including alkyl silicates;
35 (h) fluorinated alkyl or aryl substituted acrylic
' or methacrylic esters;
- (i) vinyl pyrrolidones;
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i's as follows, where the substituent groups are as 15 descri bed above: OH
[err] 25 Certain preferred conpounds of this invention are prepared
by reacting a vinyl benzyl chloride with a 2- { 2' -Hydroxy-5" -
([err]-hydroxyal koxy) -3" -t-butyl phenyl}-5- (al koxy or_

hal Q) - 2Hvepanti12 [ err] azol e having the structure: wher ECRTURAP4296,

hal ogen or [err] straight or branched chain al koxy group, and [err] is a
[err] -CH [err] [err] or -CH2CH(CH3) [err] group. The starting

benzotri azol e can be prepared by the nethé® described 5 in Exanples 1-3
of U S Patent 4,716,234 o nk. t al , which is incorporated herein by
this reference, subst?Pbt?ﬁﬁﬁiiﬁﬁ1%§5ffnitroaniLine for thée 4-nmethoxy-2-
nitroaniline when it (%) deEp¥edWIFonRSs [err] a hal ogen group, and using
any of 3-chl oro- 1- propanoteactivid mixthires06f hpoBtamiZreshber polyhy@pekel or

1-chl or o- 2- propanol ESmBSM%M%oq%EEEQ SELUR for [err]. . Those
5 (m) epoxides, alkylene oxides or ethers;
(n) alkylene or phenylene oxidés; i
(o) reactive mixtures of carboxylic or éarbpnic
acids and polyhydroxy compounds; and '
(p) reactive mixtures of isocyanates and
10 polyhydiroxy compounds. ' '_

- Those skilléd in the art will recognize that various of
the monomers and reactive mixtures listed above, as
well as others, can be copolymerized, and that the
compounds of this invention can be used to form u.v.

15 absorbing polymers with such mixtures of monomers.

' - Copolymers which are formed can be any of random, block
or grafted polymers.

In addition to incorporating the compounds into

polymers by copolymerization, in many instances it is

20 possible to form a new u.v. absorbing polymer structure
by reacting the compounds with a polymerized material
having pendant reactive groups, or to form a u.v.
absorbing polymer by physically dispersing the
compounds as additives in a formed polymer, e.g.,

25 adding a compound to a polymer melt. .

Useful amounts of the compounds of the invention

in a polymer range from about 0.01 percent to about 25
percent, depending upon the intended use for the
‘polymer. In general, it will be desirable to minimize

30 the amount of compound used, so that the physical and
chemical properties of the base polymer (othér“than
u.v. absorption) will not be significéntly changed.
For contact and intraocular lenses made primarily from
écrylate and methacrylate polymers, about 0.05 to about

35 10 pefcént can be used, with preferred amounts being
about 0.1 to about 3 percent and about 0.5 to about 1.5
percent being more preferred. -



skilled in the art will be aware of other groups which can be substituted
for these chloro groups, such as other hal ogens, and for groups such as

* met hoxy. By 15 appropriate choice of the substituted nitroaniline, [err]
can be made to occupy ring positions other than that shown in the above
structural #omambaz The conpounds of the inwvention can be coffdiY¥aOfPed
with a | arge nunmber of unsaturated and 20 . other nonomers to produce ,
pol ynmers havi ng enhanced u.v. absorptive properties. Representative useful
mononers include, without limitation: (a) ol efrns, either straight- or

branched-chai n, including ethyl ene, propene, butenes, penfenes and, 25
the |ike; (b) dienes, s ﬁu]a\as‘ytﬂﬁvd'd’legn P’ ﬁﬁ‘acf_’_f‘il"’fr&?e?:"t cj:hgtﬁ‘éerfgt’a‘?fﬂ
substituted styreneare(pyodudehdy, peaynRuidiRy-xontvai pbagrvingteffective

vinylidene 30 - ang@AROMNGS cotipdihdabs Ol Sallivet FoRhtia andeitie dd ke, (f)
acrylic and nethacrxllc aci ds, ester

silicon substituted 3??%‘”6? W%&%F?ﬂm"g%‘?gd Sruitt.ra Il'gsfggd}?lt'gfucl’i#ge;an( 9

' 5 ocular device, preferably in the case of contact and
“intraocular lenses hydroxyeﬁhy; methacrylate, N-vinyl
pyrrolidone, alkyl methaéfjlatés such as methyl
methacrylate, aryl methacryla#gs,'silicone
methacrylate, glyceryl methacrylate, fluorinated

10 meﬁhacrylates, alkyl substituted styrene, or

' combination thereof. Of course, other lens-producing
monomers may be used.

Contact and intraocular lenses in accordance with

invention may be hydrophilic, hard, or rigid-gas-

15 permeable, depending on the monomer or combination
thereof with which the u.v. absorbing compounds of the
invention are copolymerized.

Copolymerization may take place by any of the well
known methods known within the ocular device industry,

20 e.g., by heat or u.v. light, or with a suitable

' initiator. Polymerization temperatures are typically
'35 to 110 °C., more preferably 40 to 80 °C., for 5
minutes to 48 hours, more preferably 1 to 6 hours.
Suitable polymerization catalysts include

25 azobisisobutyronitrile, available from E. I. DuPont de
Nemours Corpdration, Wilmington, Delaware U.S.A. as
Vazo 64™, 2,2’-azobis (2,¢wdimethylpentanenitrile),
available from DuPont as Vazo 52™, and 2,5-dimethyl-~
2,5-bis (2~-ethylhexanoylperoxy) hexane, évailable from

30 Elf-Atochem, Buffalo, Néw York U.S.A. as Lupersol 256™.

If u.v. light is used to. initiate the
polymerization, its intensity should be about 0.1 to
~about 10 milliwvatts per square contimeter, more
' preferably 1 to 5 mw/cm’.

35 Lenses of the invention may be produced by first
polymerizing a rod of the copolymer, cutting the rod
into bonnets or buttons, and machining the bonnets or
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met hacrylic esters, including alkyl silicates; 35 (h) fluorinated
al kyl or aryl substituted acrylic or nethacrylic esters; - (i) vinyl
pyrrol i dones; (j) vinyl silanes; (k) vinyl sulfones; (1) reactive

m xtures of pol yam nes or polyhydroxy conpounds and polybas ﬁnfﬁg 3 ?
(m epOX|desu’aPky4ene oxides or ethers; (n) al kylene or ph ene ﬁ§ des;

(o) reacti've m xtures of carboxylic or carbonlc aci ds and polyhydroxy
conpounds; and (p) reactive m xtures of isocyanates and 10
pol yhydr oxy conpounds. Those skilled in the E gl recogni ze that various

of the nmonomers ang, 3—.%%&;' mﬂﬁgéé aesaedwabeve.ovﬁﬁ $Plchedarpl Negs, can”

be copol yneri zed, at the, conpounds his 1 nventiqn can be used to
formu.v. 15. abs&Pﬁl QlﬁBFﬁnkﬁstﬂtl?“§&§h PRt BB MHFhYRE, Shoul

preferably be heat cured before exposure to the u.v
source. Alternatively, the lenses may be produced by
5 any of the known molding or casting techniques, such as

the methods referred to by Kindt-Larsen et al. in U.s.
Patent 5,039,459. The exact manner used for )
polymerization and lens shaping is a matter of choice
and is not critical to this invention. '

10 The following examples further describe the
invention, but are not to be construed as limiting the

scope of the invention.

EXAMPLE 1
i5 )
' A suspension of 10 grams (8.57 millimoles) of 2-
{2’ ~Hydroxy-5’~-(y-propoxy) -3/-t-butylphenyl}-5-methoxy~-
2H~-benzotriazole, prepared as in U.S. Patent 4,716,234,
in 90 milliliters of dimethyl sulfoxide is stirred
20 vigorously. Sodium hydride (0.49 grams, 20.5
millimoles) is added in one portion. The suspension is
stirred for about 16 hours at room temperature,
moisture being excluded by use of a calcium chloride
trap connecting the vessel to the atmosphere. A

25 solution of p-vinylbenzyl chloride (1.63 grams, 10.6
millimoles) and t-butylcatechol (15 milligrams) in 10
milliliters of 50 percent dimethyl sulfoxide/50 percent
tetrahydrofuran is added dropwise to the suspension
over about 15 minutes. Stirring is continued for about

30 8 hours, then the mixture is poured onto 200 -
milliliters of a 5 percent aqueous sodium bicarbonate
solution; the pH is reduced to about 8 with 6 molar
hydrochloric acid. The mixture is extracted with a .

" total of 200 milliliters diethyl ether,'the extract is

35 washed with 200 milliliters of water and dried, then
the extract is evaporated to yield a visqeus oil
containing about 80 to 85 percent of the compound of



-Copol yners which are fornmed can be any of random bl ock or grafted
polynmers. In addition to incorporating the conpounds into polyners by
copol ynmeri zation, in many instances it is 20 possible to forma new u.v.
absor bi ng pol yner structure by reacting the conmpounds with a polynerized
mat er i, al, 44}g§in9 pendant reactive groups, or to form a wcyussdiensdi ng

pol ynrer By physi cal |y di spersing the conpounds as additives in a forned
polymer, e.g., 25 addi ng a conmpound to a polyner nelt. Useful anounts of
t he conpounds of the invention in a pol yfer range from about 0.01 percent
to about 25 percent, de,endingpggon the intended use for the polyner. In
general , it witpe bfé’)(ﬁ?é'*ﬁngblf@ fr n¥YRER Bors 1RGN 8BICiPSund used,
so that the physedarithroitcfaritber puxpiicdtdeonef the base pol ynmer (ot her
than u.v. absorption) will not be'significantly changed. For contact and

I ntraocul ar |l enses made primarily fromacrylate and nethacryl ate pol yners,
about 0.05 to about 35 10 percent cé&Mibe used, with preferred amounts

bei ng abou® 0.1 to abou nt and abougﬂ%@S to about 1.5 percent being
nmore preferred. N C—CH; . ' '
CH30 N CH
O—R2 —-<: :>—CH=CH2
10 _
EXAMPLE 2
15 A glass tube, treated on its inside with a surface

release agent and having an inside diameter about 15
millimeters, is charged with a polymer forming solution
of 17.694 grams hydroxyeth&lmethacrylate, 1.567 grams
ethoxyethylmethacrylate, 0.326 grams methacrylic acid,

20 0.023 grams of Vazo 64™, and 0.406 grams of thé product-
of Example 1. The tube is degassed by purging with
nitrogen, then the solution is allowed to cure at about
35° C. for about 24 hours, 50° C. for about 4 hours and
70° C¢. for about 18 hours. The glass is removed from

25 the resulting polymer, discs 0.074 millimeters thick to
simulate contact lenses are cut from the polymer rod
and polished with aluminumoxide in o0il, and light
transmission at various wavelengths is measured.

The polymer discs are found to transmit >95

30 percent of the incident light intensity at 450 nm, 80
percent at 420 nm and 28 percent at 400 nm. Similar
discs, from rods prepared without the Example 1
product, are found to transmit >95 percent at 450 nm,
>90 percent at 420 nm and >95 percent at 400 nm.

35



Ccul ar devices in accordance with the invention are produced by

pol yneri zing a u.v. absorbing-effective anmount of a conpound of the above
Formula | -with at | east one nonomeric conpound suitable for producing an 5
ocul ar device, preferably in the case of contact and intraocul ar |enses
hydr oxyet hyYO Bd24ikcryl ate, N-vinyl pyrrolidone, alkyl methalFy{tP¥&2%ch.as - -
met hyl nmet hacrylate, aryl nethacrylates, silicone nethacrylate, glyceryl -
nmet hacryl ate, fluorinated 10 nethacrylategloglkyl substituted styrene, or.
conbi nation thereof. O course, other |ens-producing nononers may be used.
Contact and intraocular |enses in accordegxmpet B | nventi on may be L
hydrophilic, hard, or rigid-gas- 15 per meabl e, dependi ng on the nononer .. -
or conbination thereof with which the u.v. absorbing conpounds of the :
i nvention are copol yner PeémmeropbFSHiettie; REEBAY At 2e die E¥pAPéehy, abytof the
wel | known net hods usignviatiihdg dmaurtedlofr tHevhesiidtl gt Example 1.

5 Transmission spectra are taken for each disc, and are
as shown in Fig. 1. .

EXAMPTE 4

10 - Varying amounts of the product of Example 1 are

' dissolved in hydroxyethylmethacrylate and sufficient
Vazo 64™ is added .to make a 0.1 percent concentration.
The solution is stirred under a pressure less than 1
torr for about 15 minutes and purged with nitrogen for

15 an additional 15 minutes. After being transferred to a
glass tube of about 15 millimeters diameter, the
solution is gelled at about 35° C. for about 72 hours
and cured at about 50° C. for about 4 hours and 70° C.
for about 18 hours.

20 After removal of the glass, discs of about 1
millimeter thickness are cut from the polymer rod. The
discs are hydrated for about 4 hours at about 90° C. in
a borate buffer solution having a pH about 8.5 and
equilibrated at room temberature for about 72 hours in

25 an isotonic saline solution buffered at about pH 7.2.
Thicknesses of the hydrated discs are between 1.056 and
1.114 millimeters. —_ .

Transmission spectra of disks made from solutions
containing varying amounts of the product of Example 1
30 are as shown in Fig. 2.

EXAMPLE 5

Polymer discs having a thickness about 1
35 millimeter to simulate intraocular lenses are prepared
as in the preceding example, using different amounts of



20 e.g., by heat or u.v. light, or with a suitable initiator.

Pol ynmeri zation tenperatures are typically 35 to 110 [err], nore preferably
40 to 80 [err], for 5 minutes to 48 hours, nore preferably 1 to 6 hours.
Sui t abl e pol ynmeri zation catal ysts include 25 azobi si sobutyronitril e,
avai | abI e Woosd12 | . DuPont de Nenours Corporation, WIm. ngé/ re
U.S. A ‘as Vazo [err] 2,2'-azobis (2, 4- dlnethylpentanenltrlle) available
from DuPont as Vazo [err] and 2, 5-di net hyl - 2, 5-bi s(2- ethylhexanoylperoxy)
hexane, avail abl e from 30 Elf- At ochem Buﬂ’a‘l o, New York U S. A as

ni tiate t.he zation, its

L | . ht i ol
i ﬁ{)g:}:lot y[ ELLLI d bEH?ib‘E) "tf E[OCF %6‘ 5'LeLOJ"m I Il't\‘ﬂﬁm(l?sﬁg ' éﬁﬁ%#’éa Gl iteter,

more preferably 1 ip Bigerd]. 35 Lenses of the invention may be
produced by first polymerizing a rod of the copolymer, cutting the rod into
bonnets or buttons, and machi ning the bonnets or buttons into | enses, as
is well known in the art. |If

5 The invention has been described with reference to

specific embodiments, which are provided oﬁly.for
exemplification and are not to he construed as limiting
the scope of the invention as defined by the appended
claims.



the polymer is u.v. cur ture should preferably be heat

ed,
cured before exposure t ce Alternatively, the | enses may be
produced by 5 any of jmﬂnr}fm"m’@gm‘ or casting techniques, such as the
met hods. referred to by Ki*ndk&-Lars . in US Patent 5,039, 459. The
exact NMannaYo $EMAL2f-or pol ymeri zation and | ens shaping is a RRTUSPRIChoi ce
and is not critical to this invention. 10 The fol I'owi ng exanpl es
further describe the invention, but -are not to be construed as limting the

scope of the invention. EXAVPLE 1 15 A susp&®Rsion of 10 granms (8.57

mllinoles) of 2- {2 "-Hydroxy-5 [err] -3' -t-butyl phenyl}-5-nethoxy-
2H benzot ri azol e¥EE IMED IS8 S " Patent 4,716,234, in 90 nmilliliters
of dinmethyl sulfoxide is stirred 20 vi gorously. Sodi um hydride (0.49

grams, 20.5 milljrml 68)edmpotdeal ing"end Fdrula: The suspension is stirred
for about 16 hours at roomtenperature, noisture being excluded by use of a

calciumchloride trap connecting the vessel to the atnosphere. A

A N\ /CH3
. RL N C—CH;
- 0
CH== CHz

wherein R! is a halogen or C;-C; straight or branched chain
alkoxy group; and R’ is a =-(CH;);0-, -(CH,),0-, =-CH(CH,)CH,0~,
~CH,CH(CH;)O-, -(CH,);0CHy~, -(CH,),0CH,~, =CH(CH,)CH,OCH,~, or
-CH,CH (CH;) OCH,~ group.

2. The compound according to claim 1 wherein R' is Cl or
CH,;0~.

3. The compound according to claim 1 wherein R' is CH,0-.

4. The compqund according to claim 1 wherein R? is
-(cﬁz) 30_, "(CHz) 20"', “(CH2)30CH2-, Or -(Cﬁz) ZOCHZ".

5. The compound according to claim 1 wherein R? is

6. The compound according to claim 1 having the formula:

N OH
/ N\ /CH3
/'N C{—CH;;
CH;30 N CHs



- e e

25 solution of w—rry%—ben—zy-r—chfcrr‘i—dé‘(l. 63 granms, 10.6 mllinoles) and

t - but yl cat echol (15 m Il1iliters of 50 percent dinethyl
< sul foxi de/ 50 percent t. Eﬂm Fadded dropwi se to the suspension

over about 15 m nutes. ng HSsCOR nued for about 30 3 hours { hen

t he. mxturwmw%tnred onto 200 mlliliters of a 5 percent ad’&gﬂﬁg ‘8 ? um

bi carbonate solution; the pHis reduced to about 8 with 6 nol ar
hydrochl oric acid. The m xture-is extract Wth a total of 200

mlliliters diethyl ether, the extract is 3 washed with 200 mlliliters
of water and dr wdereliReR? tlrge_qa{;)a,ot:ﬁya evaporat ed to yield a viscous oil
contai ning about 80 to 85 percent of the conpound of the foll ow ng

formula, where [err] is Eerr which is used wi.thout further purification:
[err] EXAMPLE 2735 = An ultyayieket tahforhingspedyesr viiqh,dingerpprates .
surface rel ease tageebmpbintiavf gLt iNsi de di anmeter about 15

8. The polymer of claim 7 wherein the compound of .claim
1 is a comonomer.

.9, The polymer of claim 8 wherein another comonomer is

selected from the group consisting of olefins, dienes,

‘styfene and substituted styrenes, silanes, vinyl or
vinylidene compounds, acrylic and methacrylic compounds,
silicon substituted acrylic or methacrylic compounds,
vinyl pyrrolidones, reactive mixtures of polyamines or
polyhydroxy compounds and polybasic acids, epokides,
ethers, alkylene oxides, phenylene oxides, reactive
mixtures of carboxylic or carbonic acids and polyhydroxy
compounds, and reactive mixtures of isocyanates and
polyhydroxy compounds.

10. The polymer of claim 8, wherein another comonomer is
selected from the group consisting of acrylates,
methacrylates, vinyl pyrrolidones, and styrenes.

11. The polymer of claim 7, wherein the compound of claim
1 is reacted with a polymerized material having pendant
reactive groups. -— .

12. The polymer of claim 7, wherein the compound of claim
1 is dispersed in a formed polymer.

13. The polymer of claim 7 which incorporates about 0.01
to about 25 percent of the compound of claim 1.

14. The polymer of claim 7 which incorporates about 0.05.
. to about 10 percent of the compound.of claim 1.



~mII|rreters is charged with a polymer formng solution of 17.694 grans
hydr oxyet hyI nmet hacryl ate 1.567 grans yet hyl met hacryl ate, 0.326 grans

met hacrylic acid, 20 ﬁ'm’ [err], and 0.406 grans of the
product , of Exarrpl e 1. The ﬂm m by purging with nitrogen, then
t he.sol ut i w0 $a4s2| oned to*cut e tat "abeut*350 C. for about ZHC'HHE?“Q“”[‘err]

C. for about 4 hours and [err] C for about 18 hours. The glass is renoved

from 25 the resulting polyner, discs 0.074 mllinmeters thick to simulate
contact |enses are cut fromthe polyner r oot4ind polished with

al uni num oxi de i Oi lqy, %q, Hngpt jra Ivﬁ,q_cﬁt 1}{% seavebenegt BS];L S

nmeasured. The po yrrer are foun transm percent
inci dent |ight i¥%R é?%q"cﬁl 3apexsent ot 8@‘%&%‘??“3@’2261% &nd 28 percent at
400 nm Simlar discs, fromrods prepared w thout the Exanple 1 product,

are found to trapsm g&é%&;&&%&&fﬁo 1205 RESSRRL AL 420.0mhagd >95

percent at 400 nm
to about 1.5 percent of the compound of claim 1.

17. An ocular device containing an ultraviolet absorbing
amount of the compound of claim 1.

18. The ocular device of claim 17, wherein the compound
of claim 1 is copolymerized with an acrylate- or
methacrylate-containing monomer.

19. The ocular device of claim 17, wherein the compound
of claim 1 is copolymerized with a
hydroxyalkylmethacrylate~containing monomer.

20. The ocular device of claim 17 which is a contact
lens.

21. The oculaf device of claim 17 which is an intraocular
lens.



~1o- Wscs are prepared as in Exanple 2, but usi ng

s*varying anmounts of groduct of Exanple 1. 5 Transm ssi on spectra are
t aken fynis Sbeethas are as shown in Fig. 1. EXAWPLE 4 10
Varyi ng product of Exanple 1 are dissolved in
hydr oxyet "8t e and sufficient Vazo [err] is added to nmake a 0.1

percent concentration. The solution is gtirred under a pressure less than 1
torr for about 15 minutes and purged with nitrogen for 15 an_addi ti onal

mllinmeters dianeter, the solution is gelled 'at about [err]
hours and cured at about [err] for about 4 hours and 700 Cl—fox

hours. 20 After renoval of the glass, discs of about 1 mlli rreter

t hi ckness are cut fromthe pol rod. The discs are hydrated for about 4

hours at about JVABSORBING %OMZQI-@@IIGAV@N%W EIGROPR: 8.5 and

equilibrated at roomtenperature for about 72 hours in

15 minutes. After being transferred to a glass tube of abg lTHlsl%HEET fgas BEEN

ABSTRACT

A reactive monomer for preparing ﬁltraviolet a_bsorbing polymers has formula (I)
wherein R! is a halogen or C;-Cg straight or branched chain alkoxy group; and R2isa-
(CHp)30-, -(CHp),0-, -CH(CH3)CH,0-, -CHyCH(CH3)O-, -(CH3);0CH;-, -(CH,),OCH,-, -
CH(CH;3)CH,0OCH;-, or ~-CH,CH(CH3)OCH;- group. The compound can be used to produce
ultraviolet absorbing polymers, such as those used for ocular devices including contact and

intraocular lenses.

(0

CH= CHz




. 51‘)'
25/ an isotonic saline solution buffered at about pH 7.2. Thicknesses of
»the hydrated discs are between 1.056 and 1.114 mllineters. - Transm ssion
spectra of disks made from sol utions contai ning varying anmounts of the
product of Exanple 1 30 are as shown in Fig. 2. EXAWPLE 5 Pol yner discs
having a thickness about 1 35 mllinmeter to sinmulate intraocular |enses
are prepared_as in the preceding exanple, using different anounts of
-11- the conp“%lfﬁ'a‘“bzf Exanple 1. Transm ssion spectra are pas/ussasnkdsg. 3. 5 -
The invention has been described with teférdnce to speci fic enbodi nents;
whi ch are provided only for exenplification and are not to be construed as
limting the scope of the invention as defined by the appended cl ai ns.
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FIG. 1

SUBSTITUTE SHEET (RULE 26)



<12- WHAT IS CLAIMED I S: 1. A conpound having the fornula: [err] -13-
wherein [err] is [err]. 7. An ul traviol et absorbing pol yner which

i ncor porates the conmpound of claim1. 8. The pol yner of claim7 wherein

t he conmpound of claim1l is a conononer. 9. The pol yner of claim8 wherein
anot her conononer is selected fromthe group consisting of olefins, dienes,
styrene and sybpstituted styrenes, silanes, vinyl or vinylidene conmpounds,
acryli'c and et hacrifl-.i € conpounds, silixonssybstituted acrycrawsmro4ass

met hacryl i c conmpounds,. vinyl pyrrolidones, reactive m xtures of polyamn nes

or pol yhydroxy conpounds and pol ybasi c aci ds, epoxi des,

) =
[a]
|

TRANSMISSION (%

o
=)
l

300 400 o0
WAVELENGTH (nm)

FIG. 2

SUBSTITUTE SHEET (RULE 26)
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et hers,  al kyl ene oxi des, phenyl ene oxi des, reactive m xtures of carboxylic
or carbonic acids and pol yhydroxy conpounds, and reactive m xtures of

i socyanat es and pol yhydroxy conpounds. 10. The polyner of claim8, wherein
anot her conononer is selected fromthe group consisting of acryl ates,

met hacryl ates, vinyl pyrrolidones, and styrenes. 11. The polyner of claim
7, wherein ound of claiml is reacted with a polynerized materia
havi ng pendant”reactive groups. 12. The pol ynmer of clai necrusthygiasi n t he
conpound. of claimis dispersed in a fodned ol yer. 13. The pol ymer of
claim 7 which incorporates about 0.01 to about 25 percent .of the conpound
of claim1. 14. The polyner of claim7 which incorporates about 0.05 to
about 10 percent of the conpound of claim 1. -14- 15. The pol ynmer of
claim7 which incorporates about 0.1 to about 3 percent of the conpound of

claiml1.
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FIG. 3
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16 The polymer of claim 7 which incorporates about 0.5 to aboufsptéBb-1 TA=
percent of the canmpound of claim 1."-1%: #An oecul ar devi ce containing an

ul traviol et absorbing amount of the conpound of claim 1. 18. The ocul ar
device of claim 17, wherein the conpound of claim1l is copolynerized with
an acrylate- or nethacryl ate-containing nononmer. 19. The ocul ar device of
claim17, wherein the conpound of ‘claiml1l is copolynerized with a

hydr oxyal kyl met hacryl at e-cont ai ni ng nonoggr. 20. The ocul ar device of claim
17 which is a contact lens. 21. The ocul ar device of claim 17 which is an

i ntraocul ar | ens. '

UV-ABSORBING BENZOTRIAZOLES HAVING A STYRENE GROUP
ABSTRACT

A reactive monomer for preparing ultraviolet absorbing polymers has formula ()
wherein R is a halogén or C;-Cg straight or branched chain alkoxy group; and R2 is a -

. \‘/,-

(CH,)30-, -(CH,),0-, -CH(CH3)CH,,0-, -CH,CH(CH3)0-, -(CH,);0CH,-, -(CH,),OCHj-, -
CH(CH3)CH,OCHj-, or -CHZCH(CH;;)OCHZ- group. The compound can be used to produce
ultraviolet absorbing polymers, such as those used for ocular devices including contact and
intraocular lenses.
ot
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