EP 0 274 844 Bl Description This invention relates to ultraviolet I|ight
absor bi ng pol yrer conposi tions, and nDre partlcularly to pol yner
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nmononers. phisuphsvention further relates to ocular devices, particularly
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use of 2-hy, HE.L tr>év: AR SR o Sk eyl 3y ke
nmononeri c A 6?lﬁtab 0; {ha e hd? Bhes OP neriza acryl I C nononers
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4, 310, 650, 3,5¢¥76.t he copol yneri zation of ethylenically unsaturated
derivatives afs.2 5483l ysOibss ol BMRIWRREN Riodriel WHidhedte ¥dpbiymerizytile williO WM @ihY S

I S broadl yorlérs elch aethethyl methBcryidte 1ddylei difficaliicibar pdiyad8 psdiul indheSBépamesh o Sitrbarular
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as ‘nmet hyl oapoardr j8l ai(@-hydpoxySehathaoyoyioabrbyyi-3teetehutyjphany iy chiorer8ké-bernizotiigzol hehich

pr epar at i ohasdife stadtwr@ocul ar 30 and contact | enses. Representative of the

di scl ose benzotriazol e nononers and a partlcularly preferred compound is

2- (2- hydroxy-5' - met hacryl oyl oxypropyl - .-t ert-butyl phenyl ) -5-chl or o- 2H benz
otriazoP®e which has the strgcty [E 45 UV absorbing | enses are
particularly desirable for [C GACEMlee had their natural |enses
surgically remved due to €% aaG? her deterioration of the lens. The
vi sual correction of aph&& a resultin rom suchOI ens renoval requires the
use of high plus corrective |ens whi Chcﬂ?ﬁ.‘n?@g' Rt he form of spect acl es,
contact fens or intraocular |ens. ormal eye, a portion of
incident light entering the eye is absorbed by voCmflBy parts of the eye so
that only the unabsorbed or transmtted portio trikes the retina.

I ncident |ight may conprise the entire spectrum df wavel engt hs incl udi ng
the ultrgviolet, visible and infrared. The cornea preferentially absorbs

the ultravi olwtaua&s.ﬁd Rhked aret RRichiargHesiiabib for Y60/ S@hd1whd Ravb RacP G hardk@0erd8s

The cryst akiritdly kredideddduRf ©1caiafattalol Ytharhdakitation |of krRMérS] Ble Vidugihdorrbdtibm of aphakia

wavel engt hsesifir@Moml0e lerdGomeual rbquirédBillise of high plus corrective lens which may be in the form of
spectacles, contact lens or intraocular lens.

50 in the normal eye, a portion of incident light entering the eye is absorbed by various parts of the eye so
that only the unabsorbed or transmitted portion sirikes the retina. Incident light may comprise the entire
spectrum of wavelengths inciuding the ultraviolet, visible and infrared.

The cornea preferentiaily absorbs the ultraviolet portion of the light with wavelengths up to about 300
nm. The crystalline lens preferentially absorbs uliraviolet light with wavelengths from about 300 up {o about

55 400 nm. The crystalline lens also absorbs a significant portion of the visible light at wavelengths of from 400
to about 450 nm, particularly as the lens ages and develops a yellow tint. In the aphakic eye, where there is
no crystalline lens, light from 300 to 450 nm will be transmitted directly to the retina, and the fotal spectrum
of the light striking the retina in the aphakic eye wili be different from that in the normal eye. As a
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55 400 nm The crystalline lens also absorbs a significant portion of the
visible |ight at wavel engths of from 400 to about' 450 nm particularly as
the lens ages and devel ops a yellow tingp gbty ghiegfphaki c eye, where there

is no crystalline lens, light from300 to 450 nmw || be transmtted

directly to the retina, and the total spectrumof the light striking the
retina in the aqbejércecapbakini pdtiedte a@di fofye samsitivel tooight A ahke Litaviolve rangé ARd mRaY @xpefénce
a EP 0 274 8iéebmBit or ooiw eoniesivnayheapipaseddo paﬂralebgﬁt&r afiieiaVightyhagieBigH e df Oltraviolet
light in the ukawlsdgtsl et range and may experience disconfort or col or

confusi on when etpesuldr lprsen anduiresd cdntagtHenses ararmyeséritlg ipabuded fibrd niwthyimethadryigih polymers
| evel s of ula r whi¢ho pxisibit vaa eesbinatianhef, propertiea olesitable fbresuske praduads. partichiarly napticat clarity, the
| enses are pregaPpfiiity ofheind (relendfpolighpdvist sppeiiinoentiert Powens G“T)memwﬂrlsef@essmﬁﬂwmact and
exhi bit a conbinfaeey!asfensss Bivoprefabricated @b giliqong, Pefiyopraraar el PIS dr ctygrogels such as hydrox-
particul arly opratyhmeibrcayiate gnd N-vieylryrplisene MV osorbingdenses <f melyragteypihsceylaledPMMA) are
specific opti c"&ﬁ“"ﬁ@)%?é?%"ta"hﬁﬁﬁecﬂ‘@ﬁﬁﬂésawh“P Aehievine gleastyie akserpion f lighhey 400 nm based on a
i nt raocul ar 7 PR r?ﬁ% "Iséhﬁ’lf ilcBfedp B‘Fd't?f‘l ?Q?Efﬁ@"oﬁm‘f'q &% r‘*ﬁ'&f@?‘bﬂ‘ﬂ‘f"epﬁ‘rroyf'f’ért% avoid
or hydrogels s%¢ é% (epd 1%’ N-VI nyl. py done.

UV absorbing | bg Eﬂ) ’gé‘? { %ﬁ LL cﬁs ers and form
mai nt ai n thesee;??‘ﬁ 'l%{rsfaf’ i P Y d%tf)oé‘fﬁ f%‘f’“tf pqp'f?"t of
at 400 nm base unr Qvi et degr e fa on at 00 'm. The
absor bt i on Srﬁnoa op on o such o m rs cuts E@ E& tm{\mr !ttl 400to 0 nm
p same

. e of
the I ens. Vi |5 ?eﬁamzc déﬂfs@a@ 6 qsmrraﬂ roﬁ o3 es nevm, pik ) ré ipi@ﬁt%f a0
ef fective W tgag e orm ch emc ysta ecopo yners wth
exanpl e, nmethyl e ARchgIARSobjétt SORE BRbdnRintdAflor0b prAadIA co?po@%c&nipoﬁfon m@umpmved
mononer in gheyg gRaipiérEéhatasterdsBsU it L8 wriBerPdbféi Berdvide atR% U GbSHTIAELRoferic material
absorption at i i8Bopolyiriddble WHBASEIYP ahd Bilicdhe FntAbER POt Mirther 68§ch isDfof provide a new
sharply above eafdositith Dmbthawhicie mheh codoly@etized fat low rtoichtratn® witld otA&Undnomneére redfectively
I s absorbed. Asbsarbatnaaeiopsenefancidetnigieidf 420/MA ot 0 jpod thivketess. dds  Githal@hjpdtdd pratids a
t-he same absor v ehomérizrratdriel whidhi absoriasU light inaltera@s of 80030 @40 ram metedkfedtiyely than prior
person who ks drtveaterialst Thiesecapd @ther abactsjof the presdnt inveniiantwilteappasant ramthe epsuing description
accordi ngly anendisjamst of the present invention to provide a copol yner
conposition with Inproved 20 UV absorption characteristics. It is a further
object to proviuenay Hdiedrvention absor bi ng monomeric material which is
copol yneri zabl e with vinyl and silicone nononers. et further object is
to.provi de & neWTE?S?rﬁoB’P‘t‘qes B5 T RSP RNdg ARy A &7 ch‘é’é}ﬂ81Y§'5‘Pé¥ﬂh2'é@'25tb°'l'zﬁwz°'°s of
concent r at i ons™hFHURUGt her nononers, effectively absorbs at |east 85% of
i nci dent |ight below 420 nmat 1 mm t hi ckness. It is a further object to
provi de a new nononeric material which absorbs Wpki ght in the range of 300
to"400 nmmpre effectively than pr|o : t mat gri al g, These and ot her
obj ect s of the present invent i ong %he ensui ng
description and clains. Summary o M There is provided
as new comnpounds
2-(2' “hydroxy-5'-acryl oyl oxyal koxyphenyl )-2H benzqtri azol es of the
structure [ERR] wherein [err] is H hal ogen or alggxy of 1 to 3 carbon
atonms, R2 is selected fromthe group consisting of“H, [err], and t-alkyl of
4 to 6 carbon atons, and [err] is 45 [ERR] wherein R is [err]-[err]
al kyl ene whi chwisegin Beis 3, haogghbr aiteay of 10t oraton hiedls, Rardsaétted $orhi the geoup Jcomisting of H,
[err] where X CHa, and t-alkyl of 4 to 6 carbon atoms, and Rs is

45

Rll

|
-0-R'-0-C-C=CH;
50 il

0

wherein R is C2-C1o atkylene which may be straight chain or branched, and R" is H, CHy or CH2X where X

s6 is halogen.
The above defined benzotriazoles are copolymerizable with vinyl monomers such as methyl
methacrylate to yield optically clear polymers useful in the preparation of intraocular, contact and spectacle
lenses. From 0.01 to about 20% by wsight, and preferably from 0.5 to 10% of the benzotriazole compound

3



55 is hal ogen. The above defined benzotriazoles are copol ynerizable with
vi ny} nononers such as nethyl nethacrylate to yield optically clear

pol ymers useful In the preparation ngiz?ﬂﬁtﬁo%{"l ar, contact and spectacle

| enses. From 0.01 to about 20% by wei ghf, "and preferably fromO0.5 to 10% of

t he benzotriazol e conpound 3 EP O 274 844 Bl is incorporated in the

copol ymer, id iRcorpbtalid ! e @bdoRer, Wi rAFRUA terrdcVe otk ad 864 RbtdniioRht 428 ARk 3 1
mm fiI'm t hirekinRRRsRPERRAb Dbn WRPArtEIS sPRiutd & tHoBbnz8tHiss ebthsoul, High folecule weight
benzot ri az abogeRhipe Whthe danpltiarot M6rdRrs\RiyOdMo Rk VAR inSorSdratbd Rto a variety of
benzot r i azatganicrmaerErts infpaly Udlabarphieh Pégefias @eletand i ncorporated into a variety
of organsc materials to inpart UV absorption properties thereto. 5

Descri pt i oesfiption akravgmysFi gure 1 is a plot of UV transmttance curves for
pol ynmet hyl net hacrylate copol yners with increasing anounts of a =
benzot ri azol Bgwendsmarplabbf UWdrapsmitieset cuivay &n polpmethybidthacryléte gopolym@rsi withangpdasing of
WV transm t t amsets ol hepzdirizeold nenopet of ierpsesertt invdmlionpr esent i nvention, in
conpari son wrigie & iseodiatiobyV tnsmiliance curger forthe polymdrsaf the prasent isvestion e tamdadagn with
Descri pti on @polyrpas of tha/erier #rband 2humanle@ar t i cul arly preferred conpositions of
the invention are those where [err] is [err]-O, [err] is t-butyl, and
[err] is aDlgpiedPesgirtionichihRinvenion) err] or [err] and R' is [err]. Specifically

preferred cor‘g)o_unds enconpassed by the above formul a include; 20
OH [ ERR]’5 30 articularly preferred compositions of the invention are those where Ry is CHs-O-, Rz is t-butyl, and Rj

_ v ‘&g'gr p_wherain Ry is - = OF = S " o _ B
)2<y! gl—l— Ezggot rﬁpgjg'fgz ! gpl)fr‘e& ﬁdr% %‘%&@F&%%gng tﬂ})tl)%/ gbm% for%yglggncieéjet: yl phenyl ] - 5-met ho
2-[2' -Hydroxy-5"-([err]-methacryl oyl oxypropoxy)-3'-tert-butyl phenyl]-5-neth
oxy-2H benzotriazole. The preparati onpgf the above two specifically

pr ef erréd conpounds, and thg cnggl yme iza(tgi(ggaﬁf t hese conpounds with
nmet hyl net hacrylate are -*be N-D f Ag exanpl es for purposed of

illustration. so EXAVPLE ar}f‘.lb fl | nternedi ate 1
2-tert-ButyI-4-(3'-hzdrx 5pdNy) ph 55 4 EP 0 274 844 Bl [ERR] to
25 H30
OCHZCHZO_C;C---CHZ
CHjy

30
2-[2-Hydroxy-5-(8-methacryloyloxyethoxy)-3-tert-butylphenyt}-5-methoxy-2H-benzotriazole; and

N OH
35
~ \N (CH3)3
CH; \N/

Q

40 ]
"CHzCIizcﬂz-O-C\ 11
C=CH
J/ 2
CH3

45
2-[2-Hydroxy-5"-{y-methacryloyloxypropoxy)-3-tert-butylphenyl]-5-methoxy-2H-benzotriazole.
The preparation of the above two specifically preferred compounds, and the compolymerization of these
compounds with methyl methacrylate are described in the following examples for purposed of illustration.

50 EXAMPLE 1

Preparation 9_f Intermediate 2-tert-Butyl-4~(3*-hydroxypropoxy)phenol

55



t.ert-butyl hydroqui none, 856.8 g (5 nmol) was dissolved in 2.5 L of nethanol
under argon. To the solution were added 206.-2 g (5 nmol) of sodium
hydroxide, 1 liter (L) of water, 482, 3 %_ of 3-chl oro- 1- propanol and
6.25 g (0.037 nol) of potassiuntiodide % e resu ting solution was heated
at reflux tenperature for "20 15 hours under argon. The reaction m xture
was cooled to roomtenperature, diluted with 5.6 L of water and extracted
with nethylene chloride (total 4 L). T conbi ned nethyl ene chloride |ayer
was -washed with water, dried with anhygdhQusC$QHghs sul fate and evapor at ed.
The residue was vacuuntdistilled. The gsfi | | ate was further purified by
recrystalligation fromtoluene (3 rrL/ give 396 g of pure conpound,

mp. 78.5- [err]. 20 Exanple 2 Prepara&N#On of |nternediate
2-tert-Butyl-4-([err]-hydroxypropoxy)-6 2'-n|trophenylazo)pheno
| 26 [ERR] 30 35 A mixture of 90.6 g (O° %@“ﬁ;gﬁz%m

4- met hoxy-2-nitroaniline and 180 nmL of conc. hydrochloric acid was stirred
over ni ght d? roomtenperature, and diluted with 160 nL of water and 300 g
of ice. A solution of 37.7 g 0 53 nDI) of 97@6sod|un1n|tr|te in 140 nlL of
water was added tﬂT‘B‘MHV draay 25 ‘Efé?et"? ” G'O‘Wq"oTP {1 golution

5?t
fini shed, the" (%W? Wﬁ“ % 'w Rlorg-1-arapanol
added to 40 d |Q ﬁf“&

ﬁst'dtmRs l oa 8 h a r eratu r 20
regat ve dhUL aw Etjéett%&?éﬁgw bigdun 5’27?1’5 3%.3 mﬁ o v
ropw se to aw§t5nJ iﬁeﬁ d rb réo um refidue ﬁle he distiliate
Exanpl e 1, i!:m |¥ [ ahl-Ehfon 3D ehe @5w@§96 of @rre mEOA) %]_TB 5-

fithe
apprOX|nater8 ? |azon|untsolut|on mas a
was added Q5opmnse together to the reaction nlxture Both addltlons ended

at the sane t gf@peluri ng the additions, the reaction mxture was kept bel ow

[err] with exrerna1 cooling. The 45 reaction mxture was further stirred
bel ow [err] f erep@atin U IBtermbiae 2-2dr-BUyBaL (1) ORDITHAXP)-6-@-ridBR-2-ARBPeAidd6)Bhendine
azo dye was iSolrated by acidificatron wth hydrochlforic acrd, fifrtratton
and washingsw th water, and used wi thout further purification for the next
reaction. Exanple 3 50 Preparation of I|nternediGie
2-[2'-Hydroxy-5"-([err]-hydroxypropexy) r LAbut gli( gyl ] - 5- met hoxy-2H b

en- zotriazole 55 EP 0 274 844 E§) azo dye of Exanple 2 was
di ssolved in 1500 nL of reagent e dl ¢ solution (180 g, 1 nol
in 1500 ni%f aqueous 2N Na as dropv' £ to the azo dye solution

under argon, at anbient tenperature eactl;n e was kept
bel ow 30 C. The m xture was stirred overnlght C%ﬁegggakgﬁngeneous
Feaction m xture was added freshly activated zinc dust (165 g of zinc dust
was washed with 1IN HCI and water successively and dried by suction) in

p‘t)_r't ions. The mﬁ?( n%il%trun% o806 at(d 59 rﬁgl) 3tss%Oprgéthoxy—zmltroamune and 180 mL of conc. hydrochioric actd' |

was stirred overnight at room temperature, and diluted with 160 mL. of water and 300 g of ice. A solutton of
37.7 g (0.53 mol) of 97% sodium nitrite in 140 mL of water was added dropwsse fo the mixture at -56~0" C.
After the addition was finished, the mixture was stirred for 1 hour at 0" C. Sulfamic acid was added to

40 destroy excess nifrous acid until Ki/Starch test gave a negative result. The mixture was filtered and the
filtrate was added dropwise to a stirred solution of 112.2 g (0.5 mol) of the product of Example 1, 60 g of
sodium hydroxide and 2 L of water at -5~0 " C. After approximately 1/3 of the diazonium solution was added,
400 mL of 10% NaOH was added dropwise together to the reaction mixture. Both additions ended at the
same time. During the additions, the reaction mixture was kept below 0°C with external cooling. The

45 reaction mixture was further stirred below 0° C for 2 hours, then allowed to warm up to room temperaturs.
The azo dye was isolated by acidification with hydrochloric acid, filtration and washing with water, and used
without further purification for the next reaction:

Example _Ii

50
Preparation of Intermediate 2-[2'-Hydroxy-§'-(y-hydroxypropoxy)-3'-tert-butylphenyl]-5-methoxy-2H-ben-
zolriazole

85



tenperature (18-[err]) for 3 hours and diluted with 1000 nL of water. After
15 mnutes, the stirring was di scontlnued and the mixture was allowed to
stand for 1 hour. The resulting pr@lg %f @/as separated by filtration and
washed with water. The filter cake was &xttActed with hot reagent al cohol
(total 2 L) until only 20 zinc remained in the solid residue. The extract
was cooled to roomtenperature. The resultlg crystal S were separated by
filtration, washed with cold reagent al cohol"{"and drled in vacuo to give
67.8 g of crude product. The gete Qs dj
hept ane and the resulting sol Y
pure maseri al was obtai ned.
Preparati on of Monomer CHAO
2-[2' -Hydroxy-5"-([err]-methacryl oyl oxypropoxy)-3'-tert-butyl phenyl]-5-neth
oxy-2H-be- nzotriazole 30 [ERR] 40 In a 2 L O+G8sCHgQHpPHd with a

mechani cal stirrer, a thernometer and an addition funnel which was
protect®d from noisture with a drying tube were placed 37.16 g (0.1 nol) of
t he benzotri azole of Exanple 3, 45 800 nL of dry toluene and 17 nL (0.21
mol ) of dry Pyrruie! Brmp | iascisseiyed 113 1500 oot ¥ommentgipnob A diisedecselntin ¢180 g, 1

chl ori de q‘TOF'ééFHO Al gayepyseth NaQhi) wap asifecdronvise e ihe azpedye seldliaiunder argee. atpmbient e
over 30 m ‘?WPP@%"" T'P?e’e?“é'afbf%?fatﬁﬁeﬂaﬁ Pt helows30) Cr Bp mivteriTag istirrestoverpighthy To the

t enper atfu E &9(5 5 ac“?(‘ TRpfiuge “’aﬁra ?ﬁdg‘ief'&% et (a?)%}’r%"tfflf’lﬂ?td'f?ﬁérﬂf &P§ eHsh “""\‘R/d'sas"ed with

separ at ed °° Utk %’“‘“Fh ’Pl“l“’ft?'%t“@s a? EP srﬂ‘?‘?l s
wer e Conbldﬂéa;:?nu ﬁle mix ure was a d

er 1
bi b ‘£ }%g ep r
S:JICfa:;:It gnatﬁ dat%n d QME‘{%‘%U <f¥ baké w% - o ct%ffgghot ‘%;%;n co E}lott%? é{fj unltl g& e

; Sd|n4Lof boi I'i ng
ror?1 he sol ution 99. 5%

p. 128-[err]. 25 Exanple 4

of 1L fS a r%'&n B
bath at [ SoAal u&%y cuu& oIl e el i .nér@@pf B unt
Of 1 150l Ukt 55k £ob malbnts S AT gigg-ganol . The Sol Ut1 on

was cooled slowy at roomterrperature in a relprlgerator and fi nal ly then
pl aced isn manfgieezer where the tenperature was reduced to about -5 C. The
resulting Trystals were separated by filtration, washed with 55 250 niL of
col d nmet herphraivh ohybwier e{E-Bydrdte-51(3MHethBorpédyiokymaidx e e EibutyTbhby (-8 Srethaxys s
38.4 g of n2HieZde pure product mp. IT 4-[€fr]. EXanpl€ 5 © EP 0 27473824
B1 Pol ynerization A Pyrex pol ymerization tube was charged with 0.60 g of
the product of Exanple 4, 2.00 of ethylggcrylate, 17.40 g of nethyl

met hacrylate, 111 [err] of diganet hijol géﬁ g of stearic acid and 25.0
nmg of 6 lauroyl peroxide ' d’3eal ed. The ni xture was

pol ynerized at [err] for | ting polynmer was further heated
at [err] for 4 hour s -mmthick fAilm GPC anal ysis of
the pol%ner showed tha benzotri azol g noi ety was
chenically bonded in the polynmer matrixOQ-UECHICHS d transm ssi on of
92. 7% at 700 nm 29.0% at 430 nm and O. 08% at 400 nm d_@ﬁlzng t he
procédure of Exanples 1-4, the nonorer

2-[2' - hydroxy-5'- ([err] met hacryl oyl oxyet hoxy) - 3- 10CHB

tert-butyl phenyl]-5-nmethoxy-2H benzotri azole was prepared utilizing
2-tert-butyl-4-(2 -hydr oxyet hoxy) phenol as a starting internmediate. O her

benzotri azolig sMODAERT et Wit o AEhBFAP SRS, alREmBhASERE ah RYARh iPhe1BfhRen was

protected from moisture with a drying tube were placed 37.16 g (0.1 mol) of the benzofriazole of Example 3,

45 800 mbL of dry toluene and 17 miL (0.21 mol) of dry pyridine. A solution of 13 mL (0.128 mol) of

methacryloyl chioride (freshly distilled) in 10 mL of toluene was added to the mixture over 30 minutes. The

reaction mixture was stirred overnight at room temperature (<25'C). A white precipitate (pyridinium

chioride) was separated by filtration and washed with toluene. The filirate and washings were combined,

washed with 1N hydrochloric acid, water, agueous sodium bicarbonate and water successively, then dried

s0 with anhydrous sodium sulfate and evaporaied. The residue (ca. 41 g} was dissolved in a mixture of 1 L of

methanol and 500 mL of methylene chlotide by heating in a water bath at 45°C. The resuiting solution was

filtered to remove a small amount of insoluble materials and diluted with 250 mL of methanol. The solution

was cooled slowly at room temperature, in a refrigerator and finally then placed in a freezer where the

temperature was reduced to about -5° C. The resulting crystals were separated by filfration, washed with

s6 250 mL of cold methanol/methylens chioride (80/10 v/v) and dried in vacuo to give 38.4 g of 99.7% pure
product m.p. 114-116" C.

Example §



prepared.in a |ike nanner. Exanple 6 15 PoI yrreri zation A Pyrex test tube

was charged with 0.75 g of :

2-[ 2" hydroxy-5-([err]-nethacryl oyl oxyekp@orhadggiert -

but yl phenyl ] - 5- met hoxy- 2H benzotriazole, 2.00 g of ethyl acrylate 22.25 g

of nmethyl nethacrylate, 89 [err] of 20 1-dodecanethiol, 0.15 g of stearic
acid and 8.2 niplyokriatambi si sobutyronitrile, flushed vmth argon and then

seal ed. The nixture was pol ynmerized at 70 C for 18 hours. The resulting

pol ynmer was hot prixees edlyinerizetion -tubsnwashiheiged withm0.6T fgeoff thé progdied wie Bxatnplands rélo9 sif Gyl
of 93. 1% at 70Qrviaie 1738 grfmethyyahaaivialen i 1 0LLOB YodadecadBdioh h12 4 ol Medric-acid milds25.00mg of
curve for thHe 'wvym”d&fﬂuﬁh?ﬁsm@ﬁ@ﬁmﬁf@ sesle%ﬂdw fmidure yaspamredized at B0 C for 72 hours. The
UV-t r ansni t t arfesitipg,pejaner gias fusther heptodvat 139f a"nE‘PLéS ndchoh Pegs3sH e 3-muethisls itm. BPC
wei ght of the azﬁme%ﬂ@tmivaz&ﬂh@wqgﬂhmrw gbsarbip etrazple éwetvrwaﬁucngr'@"nbonded in the
together with R?U'i“@‘é%a“&f Thejfilm shape faﬁ%f%ﬂ“é’éig%a%’r? P smcePmat e prddhieck ¥30Q pn.
10. 0 percent of Faiewindohip, BiapRYuigof '44 theW“t"H"‘?’e%’@r*@WE’é’ -§- 6’ mathegiyieviaxyethey)-3-
copol yner ct?nﬁ%‘?"'f"'p@ﬁy']‘ar"?t@’é’eﬁ qt"’; a%?“??ﬁ‘ﬁgfy"w Ry A2 o ahoxyphenol
concentrati ons df ?g" [: Medatag /Z°B\72‘We1“ {hﬁ‘eth?)é???%t" Jhg Pisgntjiayention are
pol ynet hyl rret PERPET e R&™Phe concentration of the benzotriazole is

I'ncr eased, q:star?téral I y conpl ete absorption occurs up to about 430 nm at
10% concent f at he 30 wavel ength at which the abosrbence cuts off may
accordi ngly beP %gﬂgﬁoﬁrm ned w thin the range of from about 390 to 430 nm
by regul ating of UV absorber included in the conposition. For

optical uses, pagtg Fe”l @£t| Niod Q¢ %&géde REeD.78NG df rﬁ-fzﬂﬁﬁ&k/@{(ﬂ%ﬁﬁ@ﬁoyfltﬂ&emoxy)-3-tert
aphaki ¢ pati e W FERANR 2F-bb6tiEz0i 25,0 @bt difNSerIREBYB or et HetRHs D Bd Aot
of light upgptQq.4 b2 @.1819 bt hdicbhd 4.9 mighse ascdERotyrdnlifle, GARBD Whtlar§én and then
Exanpl e 4, fr qsaigbohstmitiur vad pehaneriesitat GOTEBAE RiuksOMie ﬁétﬂm@awmda whEihdt rebdea fiito 1-
about 2 to 3 Zm-pRk QI8N0 TheCki GRoWed GhrisMRsion & 9383 &tabd 6m,f3817%S41 a%0 oPEidaede% at 400 nm.
appl i cati ons. ARNgxEnemisigarcaseit Be pblyridar aniglekdrias plotudwesguwd 2.pol yrmer fil ms of
Exanpl es 5 and 6A ciwitasdmittancp Suryeefoe aifet paifmdr e Ekerspig ria tanthining n¥ breentibg | wesighd of the
conpari son asi tbanzatrigzolp @F Fxampleo ismpdshntédriat g 1 |tegetheic@itht aives ofginBRiyopreRwed polymers
(2- hydroxy-5" comdidirgciror 05 dx 1Pe eprgbnt 3 theegompbund yif (xemiyd 1 Witle kefapgnge ZHFigera Ao the
ri azol e, the copbimgreampesiishe arg\feerhio @bisirngjrongin upty akofit 400 8m gvgenseniratipng pBas3iftp as
and i n conpar i%98% byiwelght d dhet hepastsiagole: ia melemethiimetieaceyietes £5 the corfceniietion|ok ihe Rerzppzole
lens of a hundhingaased rrubsiggtialy sompigle pesprtion paurs yrefoegter A0 g #Hi@%c gnoerdation. The
Figure 2, % jvevelasgi at phigh e abostbenes e of irax ‘l’?&‘f"&?&‘t ‘?r'?’%‘{eFet‘%‘“‘iS‘fw"PHé“e '3“99 of from
conposi tion offPYhE0 ?@é‘ﬁtby "AaplafiRg tB?la’Pﬂﬁ‘PteprP’d‘E%’f é‘t’PPe -
ag ak eé\ tq ve had
(5]

human |ens, wit %P }‘i f‘isisaﬂ‘im"& @Vo?"gfaf"o'ﬁ"sB \‘FQ% 59 E i
400 to 420 nmthefr naﬁu rgméﬁg rom ?sﬁlg . ot nc ntTa| anm l:?tcul frﬁggcoa%?ﬁgto :
kavent i on ar € :ﬁrlc_: ntOil gntr | 5e%°tbe or sLé mf?:% %

art refer ence ure {;HT\PW nh ?ﬂlﬁ\lé%rgxaﬂ\fpleg 5 :é @Eon‘ah‘ﬁxg 3 percent
cormpound of Bxapph&g at@dS e?i%?r ¥o1d 1'31' Hﬁs@n ltﬂ §co 9|9Mer te containing 3% of 2-
transm ttance W ¥&y-5MetRehBy¥IEboyed uiiphehy-¥chibro zh%e%ﬁgﬂfer 8 & mBlizabiS oy
4,528, 311. ThewladhgGhdnbRd i @56, Phtett MB25AS &l in |c9r\4§dﬁ§dnovﬂthr’fﬁeytréﬂ§m€ié?@6)Eﬁé"@feh&@ﬁof
with any of »a yiHaer |e@fofumaén%@he@emms to provide polyneric

conposi ti ons havivig refesics ab ke duvesilos Bighie gy iC I3ageasn ttiek itiwt irapsSmittdcd ehanattdristies Wi the
honopol ynmer s aompesigal yies preddnt irventibre Rioet tlosaly Odpp®adhibd tHak ofpthe Sandn lemsy @it isignificant
may be uti | i zeaedsogsiorastdiring \netse tear B rangeraf de0 to Rl erh\it i Blsoapgarmnt thaptbé Penestdazoles of the
provi de UV abgosspt imyantion apefat mes. offkigpt §¥ dightastisorbers difiant thase pf Ithemerios ad rreference. For
copol ynmer s s ekantple, the bansiniftanse icave &fi03fe dfdhelvempaing phizemnele Arahehown in Figue 1 is very close
pol ymers of t Hethp Fenseitence ayreaipd apelymeesontgininpgiaaiihedeniiriessionf BSRIGFIRAY from
nono- or di ol ef i nHe benzgtriazo E)P'g“hﬁt gseBtiveriian &8y @ RORelMPiizAG vith/any of & puber of ypsatyrated
pol ypr opyl ene m°ﬁ@ﬂ‘7§ oosRYidg | Pefymeric ‘PPB'P h1a¥ing Spsirable UY 3psprRingey ?’ﬁ’éﬁﬁ‘?‘é‘ﬁe"‘“ﬁ’"a‘i"e‘y
pol yi sopr er i e, howmepolymers op cdppiymers P “5°t”%‘|"9& of tescpregent inyantion maip, l?/H‘E’F%E’ sjefidityes to
under (a), ¥or® 2l °h?fseﬂ?r r@éf"tsrs g@r;y;g? gyPetEion reenitiey ga@?p natives of the polymers

and copolymers useful in conjunction nzotrlazoe moho olymers of the present
invention are:
a. Polymers which are derived from mono-or diolefins, e.g., polyethylene which can optionally be
crosslinked, polypropylene, polyisobutylens, polymsethylbutene-1, polymethylpentene-1, polyisoprene,
56 polybutadiene.
b. Mixtures of the hompolymers cited under (a), for example mixtures of polypropylene and polyethyl-
ene, polypropylene and polybutene-1, polypropylene and polyisobutylene.
c. Copolymers of the monomers based on the homopolymers cited under (a), for example
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“‘ene, pol ypropyl ene and pol yb
. -Copol ybut ene-1, pol ypropyl ene a
_,__._.exgnpl}’gE;S of E'Itahg nononer s based on the hom)Bg| ym?rsngi {)g:jy{”slgbutyl ene. c.
propyl ene/ but en 1274 84 Bl ethy ene/¢ﬁ fy{ ene copol yners er (&), for
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styrene, fG&f® Hith
ol yr?,@&sg " ﬁadkﬁ@stﬁé@fuocpaipmymers.of styrene to pol bo?ytbglgég\&g,e he LR
5]

as acryl onif L] Bl @stin@ie reknps eres aoylonEB/bHRY
, hig/ el '
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copol yners V@'p&guraﬁﬁ\edﬁfdlﬁé@deésrﬁm spoxiethens coptipgs- exanpl e pol yet hyl ene oxi de
oxi de
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. ple phenol/formaldehyde, ureafformaldehyde  and
melamine/formaldehyde resins.
u. Alkyd resins, for example glycerol/phthalic acid

45 melamine/formaldehyde resins.

v. Unsaturated polyesters resins which are derived from copolyesters of saturated and unsaturated
dicarboxylic acids with polyhydric alcohols as well as from vinyl compounds as crosslinking agents and
also the halogen-containing, flame-resistant modifications thereof.

w. Natural polymers, for example cellulose, rubber, as well as the chem
derivatives thereof, for oxample cellulose acetates, cellulose propionates and cellulo

cellulose ethers, for example methyl cellulose.

Particularly useful compositions are copolymers comprising from 0.5 to 20% by weight of ben-
zotriazoles of the present invention with other ethylenically unsaturated materials such as styrene, methyl-
styrene, siloxanes, acrylates, methylacrylates, acrylamide, acrylonittile, methacrylonitile, vinylacetate,
s5 vinylidense chloride, vinyl chloride, vinyl fiuoride, vinyl lactams ethylene, propylene, and mixtures thereof.

The homopolymers and copolymers of the banzotriazoles of the present invention find wide application
in formulating UV absorbing plastics and other organic materials wherever such materials are exposed to
UV radiation from either natural or artificial sources. In addition to the medical use in intraocular and contact

resins and mixtures thereof  with

ically modified homologous
se butyrates and the

50
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6/ 10, pol yam de 11, polyam de 12, n-vinyl |actans and

poly- m phenyl ene-i sopht hal am de. s. Polyesters which are derived from

di carboxylic acids and dial cohol s andepm Z7a®@4s Bydr oxycar boxyl i.c acids or
the corresponding | actones, for exanple polyethylene glycol terephthalate,
pol y-1, 4-di net hyl ol - 40 cycl ohexane terephthal ate. t. Crosslinked

pol ynmer s whi efased cescieed ghorp. fiiegnaterialy cth irperressnt inveation e PF&WH'"dn@Vf‘mQyPﬁ'Eﬁwe@l@#@ns
ureas and nefusfriahén solgsgnergiyeoliectqss, ﬁe'vmeﬂqqs?ﬂngwawmr@t Pbﬁlﬁrf'b'l‘sﬁ flepraseant; gy diiusers,
ur eal f or mal d g m%{ 'Swﬁ'l'yél‘?‘lnﬂ‘éﬂ FOPTRIS AT inferior pqvprings, epRup.fiberglass

e Meny oloer app"Faé'gffsnngbeafﬁad"v ApseEet g dnose fRefiorth g frhes

f |
4gr exierr})g; %ﬁ%\;@ c H‘?d@eclﬂgaé'?'hs v. Unsaturated polyesters resins which

are derived E{qﬂ1copolyesters of saturated and unsaturated dicarboxylic
acids with pol'yhydric al cohols as well as fromvinyl conpounds as
crosslinking,a e hal ogen-contai ning, flane-resistant

modi fi catip ns ?ﬁ 8@%%fﬁ N&Fﬁ?al pol ynmers, for exanple cellul ose, rubber,
as well as the chenlcally nodi fi ed honol ogous 60 derivatives thereof,
for exanple cellul ose acetates, cellulose proplona@ﬂs and cel | ul ose
butyrates and the cellul ose ethers e ne | Rgl | ul ose.

Particularly useful conpositions &IymeN [sing fromO0.5 to 20% _
1N/|nv®o
as styremg

by wei ght j0f ben- zotriazoles of the'N wi th ot her
ethylenically unsaturated materials suc met hyl - styrene,

si | oxanes, acrylates, nmethylacryl ates, acrylam de, lacrylonitrile,

met hacrylonitrile, vinylacetate, 55 vinylidene chRgride, vinyl chloride,
vinyl fluoride, vinyl lactanms ethylene, propylene, and m xtures thereof.
The honop# yners and copol yners of the benzotriazoles of the present

i nvention find"“¥ae EF‘ Qaéig?’b?\' a?kﬁxyf%ﬂﬁ‘ilpﬁ%’i"?ﬁ‘ga“l']\? 5’0‘§6‘?‘?ﬁ‘%d’°5‘| tBR 9PRsCoRFigHing of
ot her organi‘c ﬁhP@r.aaﬂi

fromeither natural or artificial sources. In addition to the nedical use
in |ntraocul ar and contact 8 EP 0 274 844 Blgwenses described above, the
mat eri al s*of the present invention are useful irn many industrial
applications such as in solar energy c.@l-lgec.tu).r@.,c.m rrerl c coatings,
transparent plastic filns, fluorescent light diffus packagi ng

materials, vinyl w ndow coveri ngs, autonobil egaints and interior

coveri ngsg, epoxys, fiberglass constructions and the |ike. Many other
applications will be readily apparent to those famliar with this art as 5
a result of promeeime GREAk/hE akibtoMay 6 stiaight chain b twanaRsaLad FOTs M, [op; bOCHAY vhere
10 0 [ERR] 20 wheh@bgen[err] is H, halogen or alkoxy of 1 to 3 carbon atons,.
[err] is selected fromthe group consisting of H [err], and t-al kyl of 4
to 6 car bens2.atToasom@ainod §fefain] 1 wler@bR, is -OCHa.

[ERR] 30 wherein R is [err] al kyl ene which nay be straight chain or
branched, an® Rheicempdung efrcielm ber dlaim 2 wheykia Fe is t-butyl.

4, The compound 2-[2"-hydroxy-5"-(8-methacryloyloxysthoxy)-3*-tert-butylphenyl}-5-methoxy-2H-
40 benzotriazole

5. The compound 2-[2-hydroxy-5'(y-methacryloyloxypropoxy) -3-butylphenyl] -5-methoxy-2H-ben-
zotriazole.

45 6. A homopolymer of a compound of any one of claims 1 to 5.

7. An ultraviolet absorbing composition a copalymer of an ethylenically unsaturated monomer and an
effective amount of a benzotriazole compound of any one of claims 1 to S.

50 8. The composition of claim 7 wherein said ethylenically unsaturated material is selected from the group
consisting of styrene, methylstyrene, siloxanes, acrylates, methacrylates, acrylamide, acrylonitrile,
methylacrylonitrile, vinylacetate, vinylidene chloride, vinyl chloride, vinyl lactams, ethylene, propylene,
and mixtures thereof.

55 8. The composition of claim 7 or claim 8 wherein said ethylenically unsaturated material comprises
hydroxyethylmethacrylate.

10. The compositlon of claim 7 or claim 8, wherein said ethylenically unsaturated material comprises

allgyh ef 4 B 28908 ROt ®F FafSs are exposed to UV radiation: - - -



X'is hal ogen. 35 2. The Corrpound of claim1 wherein [err] is [err]. 3. The

ggggﬂzg of claim1 or claim2 wherei nE|[:eor2r7]4'8i4i Bt1'- butyl . 4.| Imm mI" "I" "m " l"l
2-[2' -hydroxy-5'-([err]-nethacryl oyl oxyet hoxy)-3'-tert-butyl*phényt] -5- rfet Ho

xy-2H 40 benzotriazole 5. The conpound

2-[ 2' - hydr oxy-iéisé¢q eascrjbednabdva cthey matgriatsxaf (e present) inventdn -akutisglupin amanl Jindustrial applications
- 5- met hoxy- 2H-sbenas in Gblan engrgy ecllectdss, pblymérichmatings lirgmsparent plasiic ditisptuarescsof lightndiffusers,
one of cl ai ns packaging matBrialsiminyl| windaw icolednigs addopmobilenmintcan ddrivd amertigs epaxys iberglass
of an et hyl eniceesirgtionsnand therlise. damnethey mpplicatines withbeetfeddiy apparentaotase famifiar avith this art as
benzot ri azob e agesvfi ot mereedingmngeifisation.of clains 1 to 5. 50 8. The conposition
of claim?7 wherein said ethylenically unsaturated material is selected from
the group con'&P¥eng of styrene, methylstyrene, siloxanes, acryl ates,

met hacryl ates, acrylamde, acrylonitrile, nethylacrylonitrile,

vi nyl acet at e, i AyPreppdofdafsiiae, vinyl chloride, vinyl |actans, ethylene,
propyl ene, @And mixtures thereof. 55 9. The conposition of claim7 or claim

8 wherein said ethylenically unsaturated materi al ri ses

hydr oxyet hyl net hacryl ate. 10. The conp | oMNOf cl di.m 7R£)r cl aim 8,
wherein said ethylenically unsat ur gy i a}q NS 9 EP 0 274 844
Bl | énses dgscri bed above, the materi > p invention are

useful in many industrial applications ch as in energy collectors,
pol ymeric coatings, transparent plastic filnms, fluorjescent |ight diffusers,
packagi ng materials, vinyl w ndow coveri ngs, autonnﬁ%le paints and interior
coverings, epoxys, fiberglass constructions and the Tike. Many ot her
applicationg will be readily apparent to those famliar with this art as 5
a result of procegskding: BPEaaidded ad dii@xy. of @l ta B BEbh. atofnsCIRY TP Saksttbd Bbmltiegrduprconsising of
10 0 [ ERR] 20-wheyeHsnarida@akyl of Stold,calbeis@gan, @t Ralskoxy of 1 to 3 carbon atons,
[err] is selected fromthe group consisting of H [err], and t-alkyl of 4
to 6 carbons atonms, and [err] is [ERR] 30 mhereiESR is [err] alkylene

whi ch may ke straight chain or branched, and R' i{s H [err] or [err] where
X is halogen. 35 2. The conpound of clg m,1 ﬁei [err] is [err]. 3. The
conpound of claim1 or claim?2 mhereinﬁaﬁaj'q'lTQT#%WI. 4. The

conpound
25[2'-hydroxy-5'-([err]-nethacryloyloxyethoxy)ﬁh'-tert-butylphenyl]-5-netho
xy-2H 40 % benzotriazole

wherein R’ is Ca.qq alkylene which may be straight chain or branched, and R" is H, CHa or CH2X where
X is halogen. .

a5 2. The compound of claim 1 wherein R; is -OCHjs.
3. The compound of claim 1 or claim 2 wherein Rz is t-butyl.

4. The compound 2-[2"-hydroxy-5'-(8-methacryloyloxysthoxy)-3'-tert-butylphenyl}-5-methoxy-2H-
40 benzottiazole

5. The compound 2-[2-hydroxy-5'(+-methacryloyloxypropoxy) -3-butylphenyl] -5-methoxy-2H-ben-
zotriazole.

45 6. A homopolymer of a compound of any one of claims 1 {0 5.

7. An ultraviolet absorbing composition a copolymer of an ethylenically unsaturated monomer and an
effective amount of a benzofriazole compound of any one of claims 1 o 5.

s0 8. The composition of claim 7 wherein said ethylenically unsaturated material is selected from the group
consisting of styrene, methylstyrene, siloxanes, acrylates, methacrylates, acrylamide, acrylonirile,
methylacrylonitrile, vinylacetate, vinylidene chloride, vinyl chioride, viny! lactams, sthylens, propylense,
and mixtures thereof.

55 9. The composition of claim 7 or claim 8 wherein said ethylenically unsaturaied material comprises
hydroxyethylmethacrylate.

10. The composition of claim 7 or claim 8, wherein said ethylenically unsaturated material comprises



5. The  conmpound 2-[2'-hydroxy-5'([err]-nethacryl oyl oxyp
-3' -butyl phenyl] -5-nethoxy-2H ben- zotriazole. 45 6. AUQ@%EEL“‘H“HHIH
conmpound of any one of clains 1 to g .. An ultraviolet a moos ox
conposition a copolynmer of an et hyIE rﬂ?ﬁl%@ Blhsat urat ed nonomer and an
effective anount of a benzotriazole conpound of any one of clainms 1 to 5.
50 8. The CW%&{TQQIEABT claim?7 wherein said ethylenically unsaturated
material is selecte romthe group consisting of styrene, nethylstyrene,

si | oxanes, 12cHhY lahgSition 07 ahAGdeYds 3l 7 89D Whérdhh Qgidlbaﬁz_royihéam qtanilenﬁd comprises from

met hyl acryl ongsid 300 By WhighB S 8hidt&npodtiiddy | i dene chl oride, vinyl chloride,

vinyl |actans, ethylene, propylene, and m xtures thereof. 55 9. The
conposi ti ofg, ahe ebridoditioh d?fanyC bridi dNcRimdlveioeiit NvhsRintkakit fayikdirakdlatdmpristd IRinLIALE &
mat eri al congusBSwIOdr exy edntpsivat hacryl ate. 10. The conposition of claim?7
or claim8, wherein said ethylenically unsaturated material conprises 9

met hyl et faenyivatidet absbrbinfr@mpaNpO&iniphiany Dpolyityic aadrig fand ram 081 6 0% klyOveight
wher ei nrsai d obehaedtiidzald clnpodadvpanynde cfehips 1Stie§ of & bomdpohertabcl@m. 0% by wei ght
of said conposition. 5 12. The conposition of any one of clains 7 to 11
wher ei n sai4l The nampostiicazd LleimciSrrgeiemasid fpplgme@. rideriabis tselediedMgbipe gy eansiging 9k d
conposi ti on. pbd@vinyAhaliddst peixaclates. mlysteds. Rojy\duligsos helides, pelyperionatds agd gerylonitrile-
pol yneri ¢ natbgtadiere-siyrege ferrolymers01 t o 20% by wei ght 10 of a benzotriazole
conpounds of any one of clains 1 to 5 or a honopol ymer of claim6. 14. The
conposi t i off- d¥ opticaliiens saNRKISEG a1 opticsly leas APV CPTRPOSERLYfRY oneSf SRR EEd: f r om
the group consisting of pol yvinyl halides, polyacrylates, polystyrene,

pol yvi nyl i Herfeenssf figadd WB‘&'P § @ £PHRh S0% irapsdaras 9l ?ﬂ?l¥t??]? P& but adi ene- st yrene

ter pol , 15 15. An optical | i si tjically cl |
conpost £ b df SR B dpraaril s 7 BR3P ViR 14,8 Peftel P Sl St ARG

contact |ens,®itP&bcul ar 1 ens or spectacle lens. 20 17. A contact |ens or
i ntraocul ar, | €0S.:.0, i i j i ! ly clear

pol yrer co?r%o%@%f'%ﬂwgﬁ%%mgkg Eﬁ\{@scg 'P%r'sﬁ? m@gg,sog@git ?f%g" én%tog?'?glg I7gc’g“lr‘;'i)ri sing the
conposi Gi ORgRhaRsbenoNe of clains 7 to 14. 25 Revendl oatlons 1. Conpose de
formul a: 30 N

X2 35 R3 dnsgohpudebkdmife : represente un atome d' hydrogbne ou d' hal ogbne ou
un radical alcoxy de 1 a 3 40 atones de carbone, R2 represente H, CH3
ou t-alkyle de 4 A 6 atones de carbone. et R3 represente | e groupe: 45

o-ae oyal O
" Z N\ R2
S x> N

-

35

Ry
dans laquelle Ry représente un atome d'hydrogéne ou d'halogéne ou un radical alcoxy de 1 & 3
40 atomes de carbone, Rz représente H, CHs ou t-alkyle de 4 & 6 atomes de carbone, et Rz représente le
groupe :
R
" l
~0-R'-0-C-CeCH;
]
o
50 dans lequel R' est un radical alkyl&ne en Cz2-10 & chaine droite ou ramifiée et R" représente H, CHs ou

CHzX, X étant un atome d'halogéne.
2. Composé selon [a revendication 1, dans lequel Ry est -OCHs.
55 3. Composé selon la revendication 1 ou 2, dans lequel Rz est le t-butyle.

4. Composé 2-(2-hydroxy-5'-(b&ta-méthacryloyloxyéthoxy)-3'-t-butyiphényl)-5-méthoxy-2H-benzotriazole.

10



SO dans | equel R est un radical al kylbne en 02-10 a ch ' ou '
ramfi~e et R' represente H, CH3 ou CH2X," X dtant  un atomne m,@i”@ammwy’
Conpose selon | a revendication 1, dans éﬁﬁlﬁ%aﬁl gst -OCH3. S5 ¢ &

selon la revendication 1 ou 2, dans | eque es? le t-butyle. 4. Conpose
2-(2' -hydroxy-5"'-(bQ a- net hacryl oyl oxyet hoxy) - 3' t but yl phenyl ) - 5- net hoxy- 2H
benzotri azol e. 510Compof) 2-hhydifchy-Blgamma-méthacryloyloxypropoxy)-3'-butyiphényl)-5-métRoxy-28-béhzotria-
Conpose zole.

2- (2'.- hydroxy-5' - (gamma- et hacr yl oyl oxypr opoxy) - 3' - but yl phényl ) - 5- n6t hoxy- 2
H benzotri a- zdl eHontpoljiono@al sompos selomil'une qualosdue sled Renkicatioss AIRI conque des
revendications 1 a 5. 5 7. Conposition absorbant les ultraviolets

conprenant un dopoimprsition aPserbrniipsovlteavielota dorprenant ain| eonolytody [divin quenomére Lin saturation
proportion effi cagieyidtiqumetives poparionsiiicase stuh danZotrieacle sgloe 'erermyeicondeesdes revendications 1
revendi cations 1 a%5. to 8. Conposition selon |a revendlcatlon 7, dans

l aqueile ladite matibre & Insaturatlon _ethyl enique est |e styrene, le

Bt hyl st yren@' SunCaqAogYesHglon L‘ﬂ"l_’%jﬁ'f"??‘f&‘! &, dain '3apellsdedity | matire 4 ’"'E?@F%P‘Pfaﬁ?‘}dﬁ‘%'q“‘? ost lo
|"acrylonitrile, Ttée’}?e{eh’éiétﬁ‘ DRIt P plloxane: ul aedete: WemGhaRylate, Iperylamide, fagrdonifdle, le
vinylidbne, |e chifghaspionile. Akt do vigye.Je FRIArre 48 vigrieens) leiqipreedfevinyjegun vinyi-lactame,
propyl ene et | eur'$TiEmea g propYienest leys MelpgsSsi ti on sel on | a revendi cation 7 ou

8, dans l|aquelle ladite matiere A jnsaturalion dthyldnjgque conprend du, .
75t hacryl a e’sd-ghy@r;%r il e R il 1 SR T AER Y sponaue
8, dans | aquelle PRart e Bt T Bre a8 Tnedtufation et hyl eni que conprend du

met hacryi ate dgg : d it I Of : n 1éni
revendi cati ons 7 Am %‘:d g{ﬁgﬂﬁﬁ@gﬁﬁéﬁ% 'b%ﬂéz%tlatrﬁlhlggo eequ:égér{g? i @%@ﬂ?%ﬂﬁmque
a 20.0%en ppids de |adite conposition. 12. Conposition salon I|'une

qual conque des 1{.eyRipdiifonldeRATune fuekdnquéslRBS rdvastitalidne V€ dic] cRRNERBI BEO béhzatfazole

represente de 0, Ocbnslitue d0BDER 200% 8 pdk® deadditd Eonfposii@si tion. 13. Conposition
absorbant |les ultraviol ets conprenant une matiere polynbre et de 0,01 a 20%
en pol ds d' un henedipbsitdn Glelen 3'ateObuelcontie desl edveametivas o8 11edansdadualisi 1edis béhzatridzole
ou d' un honopol ynbpréseste don01 &5,0%\we poitiCde lkdita cdnpasifonl 4. Conposition salon |a
revendi cation 13, dans laquelle ladite nmatiere polynere est choisie parm
| es hal ogenur ed3.deomposition jabsptbent I¢sautrapiolbly somyrbranicune ragidng glolymdrg reb e 0.01 #£0% en polds
hal ogdnur es de po¥yniensdriagtimssion|lesp puslconeane Besngrasdicatipnd £§ 5o §urehamepolymére selon la
ternai res acryl oneyendiealionflyt adi ene/ styrene. 35 16. Lentille optique
conprenant Whe conposition polynmere optiquenent |inpide salon |'une o
quel conque des 1hebRamaiitiontspighda fpvegdigalion 1¢ daps: lapyally Jadite, matisrg &°!¥‘%ﬁ'7%ﬂﬂi°§l%]§*? gl les
15, qui. est une |&eEgnures da olyinyien e PolypRYiqioen (g ﬂ’,‘l‘ygtygai?fr' 2 %"E‘t?P%H’?sed‘* Yypylidene, les
verre de | unett e.Poygeraopates & \fs;pplymorarteragiies Ay ol uadisnesiyr
salon la r eva(sanqk.ct?é“‘dlg %ptgﬁgé cc(;w;gren%r?tt ung %oﬂgo%{ﬂgrg Sclilynctjé?e logt%luérr?ent limpide selon l'une quelconque
des revendications 7 & 14.

Mt ra-ocul aire

16. Lentille selon la revendication 15, qui est une lentille de contact, une lentille intra-oculaire ou un verre
de lunette.
40
17. Lentille de contact ou lentille intra-oculaire selon la revendication 16, qui est un hydroge! de ladite
composition polymére optiquement limpide.

18. Pellicule ou matigre d'enrobage en matiére plastique comprenant la composition de l'une quelconque
45 des revendications 7 & 14.

Patentanspriiche

1. Verbindung der Formel
50

56
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CooeLiLon fol e ontLavernt 11 mide. 19, Sliculs o gi\i@ 1 \\mum\

guel conque 45 des revendi catl on t ent anspr Uche
dor Formal 80 EP 0 274 gas i o EF0%rdfus BF
N3 tR R2 10~~~~~~~~~ R R3 ro in der RL H Hal ogen oder ein Alkoxyrest mt 1

bi s 3 Kohl enst of Fatonen ist, R2 aus der G uppe gevvdhlt ist, die aus H CH3
und tert.-Alkyl mt 4 bis 6Koh|enstoffato : und R3 R'" -0-R

-0-CGC=CH2 0 20 i st. wobei ei 2Qresft2ist, der
geradketti g odor verzwei gt sein Ra pdor CH2X ist, wobel X
Hal ogen isst. 2. Verbi ndung nach Ans -OCH3 ist. 25 3.
Ver bi ndung nach Anspruch 1 oder 2, in der Butyl ist. 4. Die

Ver bi ndung

2-[2' - Hydroxy-5' - (, 8-net hacryl oyl oxyet hoxy) - 3' -t eRg. - but yl phenyl ] - 5- net hoxy

-2H benzot- riazol. 30 5. Die Verbindung 2-[2'-Hydroxy-5"-(y

- met hacr y¢ oyl oxy propoxy)-3' -butyl phenyl ] -5- et hoxy-2H benzotria- zol. a.

Homopol yner  eilthés” Ry, é\? Beipaen qeer piictkosirgsbmit d bis 3Afellgrstofisiemen ighj Ry ags deg Gruppe gewdhit

U travi ol et t edstidieays HaBloynditet-Alkd anitA bisfhifableasiafizamen besbthar Rend ei n

et hyl eni sch-ungesatti gtes Mono- ner und ei ne wirksanme Menge el ner

Benzotri azol - Ver bi ndung nach ei nem der AnsprUcR® 1 bis 5. a

Zusam*rené%tzung nach Anspruch 7, in dgLrdag-el.Bybgni sch-ungesattigte

Mat erial aus der G uppe gewahlt ist, die aus_Styr of, Met hyl styrol,

Si | oxanen, Acrylaten, Methacryl aten, Acryl anPd, Acryinitril, 40

Met hacryinitril, Vinylacetat, Vinylidenchlorid, Vinylchlorid, Vinyl

| act aen,Eth Pty . r, t g

nach Anspr uch: i, 21 2 FE é"m ista'legle{]%g?em SC thfgg%sﬁgk semgkamﬁaﬁoaﬁng{‘&% ol

Hydr oxyet hyl - acry at en alt. 45 10. Zusammnsetzung nach Anspruch 7

oder 8, in ﬂerVeﬁ,a,aur@t,ngﬂ ARbaar, WHeR-lochgise Material Methyl netha- cryl at

enthalt. 11. Zusammenset zung nach el nem der AnsprUche 7 bis 10, in der die

Benzot ri azos.- YemdiigLhagh Ar2pruh 0daePs) in der RPief-BM f8t. Gew. - % der Zusanmenset zung

ausmacht. 12. Zusammenset zung nach ei nem der AnsprUche 7 bis 11, in der das

Benzot ri azod. \own verbiddunli B{25kirdip8ik(s-methacryloyloxyethoxy)-3'-tert.-butylphenyl}-5-methoxy-2H-benzot-
tiazol.

sg §. Die Verbindung 2-[2'-Hydroxy-5'-(y -methactylaoyloxy prapoxy)-3'-butylphenyi]-5~-methoxy-2H-benzotria-
zol.

8. Homopolymer einer Verbindung nach elnsm der Anspriiche 1 bis 5.

g5 7. Uliraviolettes Licht absorbierende Zusammensetzung, enthaltend ein ethylenisch-ungesittigtes Mono-
met und eine wirksame Menge einer Benzotriazol-Verbindung nach einem der Ansprliche 1 bis 5.

8. Zusammensetzung nach Anspruch 7, in der das ethylenisch-ungesittigte Material aus der Gruppe

gowdhit ist, die aus Styrol, Methylstyrol, Siloxanen, Acrylaten, Methacrylaten, Acrylamid, Acrylnitril,

40 Methacrylnitrii, Vinylacetat, Vinylidenchlorid, Vinylchlorid, Vinyi lactamen, Ethylen, Propylen und ihren
Gemischen besteht.

9. Zusammensetzung nach Anspruch 7 oder 8, in der das sethylenisch-ungeséttigte Material Hydroxysthyl-
methacrylat enthélt.
45
10. Zusammensetzung nach Anspruch 7 oder 8, in der das ethylenisch-ungesittigte Material Methylmetha-
crylat enthdlt.

11. Zusammensetzung nach einem der Anspriiche 7 bis 10, in der die Benzotriazol-Verbindung von 0,01
50 bis 20,0 Gew.-% der Zusammensetzung ausmacht.

12. Zusammenssetzung nach einem der Anspriiche 7 bis 11, in der das Benzotriazol von 0,01 bis 5,0 Gew.-
% der Zusammensetzung ausmacht.

§5 13. Ultraviolettes Licht absorbierende Zusammensetzung, enthaltend ein polymeres Material und von 0,01

bis 20 Gew.-% einer Benzotriazol-Verbindung nach einem der Ansprliche 1 bis § oder ein Homopoly-
mer nach Anspruch 6.

12



%-der Zusammenset zung ausmacht. 5s 13 U traviolettes Licht
Zusanmenset zung, enthaltend ein polyneres Material und von O, ;m mﬂﬂ m“m‘
Gew. - % el ner Benzotri azol - Ver bi ndung ngghg sygdp gler AnsprUche +I bistb5

ei n Hormopol y- ner nach Anspruch 6. 12 14. Zusammenset zung nach Anspr uch
13, in der das polynere Material aus der G uppe gewghft ist, die aus

Pol yvi_nyl hal ogehiZseammeRedtauag nadhanepmych RG] iy sibiy das| polyMede y\dtangll dusl @srGlippg @ewviha nist, die
Pol ycar bonat en urds ARolyyinyhatogerfideBuPaidicrgiatest Batystyrol ePgheinylidethavgehiest, dotycartionatdrb und
Opt i sche Linse, dntyiifiBotadereSte-tyrolygerhn kdshe Pol yner zusamenset zung nach

ei nem der AnsprUche 7 bis 14. 16. Linse nach Anspruch 15 als Kontaktl | nse,

| nt r aokul ar 15 nte Qptisshe Bnsd, brdireltpneisaine opisch are Rolymarkysamnmensoteutig mach einem der Anspriiche 7
| nt raokul arlinse P#adéh Anspruch 16 als Hydrogel der optisch klaren

Pol ymer zusam nenset zung 18. Pl astischer Film oder Beschichtungsnaterial,
enthal tend di e‘ezlﬁg‘é?r‘i‘?éh BIPMGR P Ainantakiinse itaeiuianipse gy Rdetinsg. bis 14. 15 20

25 30 35 40 45 5(?( 13
10 17. Kontaktlinse oder Intrackularlinse nach Anspruch 16 als Hydrogel der optisch kiaren Polymerzusam-
- mensetzung.

18. Plastischer Film oder Beschichtungsmaterial, enthaltend die Zusammensetzung nach sinem der An-
spriche 1 bis 14.
16

20
25
30
35
40
45
50
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