WO 01/ 44331 PCT/ US00/ 34307 - 1 POLYMERI ZABLE POLYCOL( ALLYL CARBONATE)
COVPOSI TI ONS  DESCRI PTI ON OF THE | NVENTI ON The present invention relates to

a pol ynew I4 1organi c 5 conposition. Mre particularlyprhRops8§ENt
invention relates to a polynerizable conposition conprising a polyol (allyl

carbonate) nononer and a bl ock copol yneric polyether additive that is free
of radically polynerizable ethylenically wunsaturated groups. The present
invention relates also to 10 polyneri zates, e.g., |enses, obtained from
said conpositions. Polynerizable organic conpositions based on

pol yol (al |yl caPOONHMERIZARISE POTUORIALLY CRRBONATE)y|COMBPIOSHTIONS | vl
carbonate), and pol yneri zates obtained therefromare well known in the
art. Polynerizates of polynerizable organic 15 conpositions based on

honopol ynmers of di et hyl ene nisgerabPTION S§mITHE INVERTIE: €) possess excel | ent

clarity, good flexibility and abrasi on resistance, Exa s of )
ool | ot i oo B BB R GBS, TR e 1y 2 he LEBT L PRBL S (O SBPHR hal i

| enses, ssunr@hnpssesiomnd vautopdtt Mlard vai 8¢ testdtt LANGPATRNGeStest has
been observed that tinti n% of polynerizates prepared_fromsuch

conposi ti of® ByPstyreci&ablaprappRiidr orfompessitgh 2 PRI¥RY t&ilyli nst ances,

result in aRrbdASVEN ddddmeRrdaRl 4 N L8E61ymUGR BReYEMhd ) RidaRdile
referred to as tinting failure. 25 Wen tinting failure occurs, it is often
mani f est ed @&t ¥Estess wiolseivable REAYEEEsZARL e IREhYAREER S f ace(s) of the

POl ynmeri zatg,s ke &1 £ SPETOMYe KL ; LS onl %Eé%e&rals'bmwns- " In the

case of tinted ophthal'mc | enses, 'such as tinted ophthal mc | enses having
a posi tide milopesizates. e.pl uslSGdsonobsained hom seidectipasilténses, e. g.,

31‘3”9' asses, SUChyo L1t DT @ld Yo 8T LERJRIYLEE bIsdPIECHLPPo A 135" @PPI Ng
carbonate), particularly diethylene glycol bis(allyl
carbonate), and polymerizates obtained therefrom are well
known in the art. Polymerizates of polymerizable organic

15 compositions based on homopolymers of diethylene glycol
bis(allyl carbonate) possess excellent clarity, good
flexibility and abrasion resistance. Examples of applications
for which such polymerizates may be used include, ophthalmic
lenses, sunglasses, and automotive and aircraft

20 transparencies. It has been observed that tinting of
polymerizates prepared from such compositions by surface
impregnation of dyes can, in certain instances, result in an
uneven tinting of the surface. Such uneven tinting is
referred to as tinting failure.

25 When tinting failure occurs, it is often manifested as
visually observable defects on the tinted surface(s) of the
polymerizate, which are commonly referred to as “ferns” or
“moons.” In the case of tinted ophthalmic lenses, such as
tinted ophthalmic lenses having a positive diopter, i.e., plus

30 lenses, and non-corrective lenses, e.g., sunglasses, such
tinting failure often results in rejection and scrapping of

the tinted lens. A solution to tinting failure is desirable



the tinted lens. A solution to tinting failure is desirable WD 01/44331
PCT/ US0O0/ 34307 - 2 in order to avoid the economc |loss that results from
the scwappi/4ug3iof | enses having tinting defects. United RCIWERIOPEENt No.
5,973,093 describes polynerizable organic conpositions of a major anount
of 5, polyol(allyl carbonate) and from about 2 to 35 wei ght percent of an
al koxyl at ed bi sphenol havi ng acrylate gr_ net hacryl ate groups. The

pol ymeri zabl e conp03|t|ons of the '093 patent are also described as
optionally conprisin m0.05 to 15 ercent o eX|b|I|2|ng
additive H&Vngeﬁot? 93 | £ ?F?ﬁﬂﬂ}ﬁe&eigﬂﬁgi F@ﬁﬁgtss%% aé‘allyl or

met hacryl @dragpotpser sepensvRaj QﬂhtAﬁ@hﬁ@ﬁédt@n . EP 903,217 A2
describes a cast-nmolding material for %glastic | ens which is al nost free

from causi ng délrécervetaNRs Gt RREnY Ay ett.” 7Ph8%8atSHoid®ng nmaterial of the

EP 903, 21% oq?-alewg&ﬁm drgaqgé%m;maoﬁg £ daYoRYadowanyenat i on of
di ethyl ené glycol bis(allyl carbonate) and a polyether-nodified silicone

conpourfd. polivel édlBrhtesrbpaneat 3wl f40874bqus JJéocPPbesidt ®GUEBBE or gel
cl eani ng CQUBBShikSQbeHéﬁhbEQB%%A5¥¥i5@88§L9c§§ﬁt&% 22 mPBLLERN Y Wei ght of

at | east one nonioni‘c cleaner yeth ene oxypropyl ene pol yners,
fromO0. 01 droubs. peT}m@rnolb'ylermealgm arinpasdi gdryeolf caebbddl eamenonere e. g.

di et hyl ene coI i S carbonat e and t a n r. The
cl eani ng 58ﬁ%’ FEFong” 1a Btl E%‘ atgﬁ Tare! g%brlheggas Se%ﬁggégpeC|ally
sui tabl e fpzarrc@heaafng flead diandifd asidie 126 henses nandaéyegllass franes.
United States Patent_ No. 4,310, 330 descrlbes a net hod fQ%thhe manuf act ur e

of a ctl orRdYREAE BBt HPEAPPel BUCRUAS AL L¥OnDT i La6FY AT hF=e U REnf oggi ng

substrate cont ayidp@anSHaf&at apo1hBLOI SOMACEPW §, & 7dWei BEsSHidd an
containing a
gJcast -molding material for a plastic lens which is almost free

from causing defective dyeing when dyed. The cast-molding
material of the EP 903,217 application is described as

15 containing a combination of diethylene glycol bis(allyl
carbonate) and a polyether-modified silicone compound.

United States Patent No. 4,374,745 describes an aqueous
or gel cleaning composition which comprises from 0.02 to 25
percent by weight of at least one nonionic cleaner, e.g.,

20 oxyethylene oxypropylene polymers, from 0.01 to 10 percent by
weight of a diglycol carbonate monomer, e.g., diethylene
glycol bis(allyl carbonate), and the balance being water. The
cleaning compositions of the '745 patent are described as
being especially suitable for cleaning glass and plastic

25 lenses and eyeglass frames.

United States Patent No. 4,310,330 describes a method for
the manufacture of a colored nonfogging article, which
comprises bringing a nonfogging substrate containing
surfactant into contact with a dyeing solution containing a

30 surfactant, a solvent and a coloring material. The nonfogging
substrate of the '330 patent is described as an article of
plastic material or glass which has its surface coated with a

film made of a nonfogging resin containing a surfactant.



30 surfactant, a solvent and a coloring material. The nonfogging substrate
of the '330 patent is described as an article of plastic nmaterial or glass
whi ch hawoioig4Burf ace coated with a filmmde of a nonf oBGTRGIVHEHSI
containing a surfactant. WD 01/44331 PCT/ US00/ 34307 3 It has now been

di scovered that cured polynerizates prepared fromthe polynerizable
conpositions of the present invention afe substantially free of tinting
defects, for exanple, tinting defects referred to in the art as ferns or 5

moons. In accordange with the present Lnvention there ls .provided a
pol yneri zabl e conpodition Conprising. (a) a radical Py Potyiert zabl e monomer

repr esent edordparelde tronl tivé nplgeret abbiordampashitions ¥ Rhe[ p£2£2(t0) - 0- R1]
i wherein Ris a polyvalent residue of a pal )é0| havi ng at | east two

hydr oxy gr otfPERRPY 8ranSWISA  gRoay, T 5rf af i%n’él%odre%ecﬁﬁrrb@?rfrom 2 to 4
and (b) an addigiieve chapiesaedly réherf] koWiAgthd 2 genar abrdorgl a 11, |1
R2-0- f R3O )--(R4AO ( R50-~Z-- R6. wherein R2 and R6 are each sel ected

i ndepend®ntTYPHS-om PhaFARCeCielot e R eseat- Eeventicr Eafre i Hear or

branched al kyl,; 2@ &YEboghdyiz A% BEnbE Ot QofpFAdon atoms in the cyclic
ring, aryl (e.g., phenyl or benzyl), C2-C20 (e.qg., -C4) linear or
branched sat urat ed or (ahsatupddrced 1yl kahnoydrizehl aregrethegr repnesaniest ed

cycl oal kanoyl ving,from 5 ta. 7 carho toms in the cyclic ring and aroyl
(e.qg., benzo{/I ) Ffzg and Igé €ach bei ng LgJSE‘af ree of radically polynerizable
ethylenically unsaturated groups; R30 and R50 are the sane or different;
ROIs (i“of ferent R- [-0-C(0) -0-R,];
wherein R is a polyvalent residue of a polyol having at least
two hydroxy groups, R, is an allyl group, and i is a whole
number from 2 to 4; and
(b) an additive represented by the following
15 general formula II,

IT

Rz—o—€R309)—(—{R409y—€ R_:,o}z—R6

wherein R, and R, are each selected independently from
hydrogen, C,-C,, (e.g., C;-C;,or C,-C,) linear or branched alkyl,

20 cycloalkyl having from 5 to 7 carbon atoms in the cyclic ring,
aryl (e.g., phenyl or benzyl), C,-C,, (e.g., C,-C,) linear or
branched saturated or unsaturated alkanoyl, saturated or
unsaturated cycloalkanoyl having from 5 to 7 carbon atoms in
the cyclic ring and aroyl (e.g., benzoyl), R, and R, each being

25 free of radically polymerizable ethylenically unsaturated
groups; R,0 and R,O are the same or different; R0 is different
than each of R,0 and R;0; R,0, R,0 and R.0 are each
independently a divalent residue of an epoxide; X and z are
each independently a number from 0 to 200, provided that the

30 sum of x and z is greater than zero; and y is a number from 3
to 200. Additive (b) is present in the composition of the

present invention in an amount at least sufficient such that a



t han each of R30 and R50; R30, R O and R50 are each independently a

di val ent residue of an epoxide; x and z are each independently a nunber
fromO two20@433provi ded that the 30 sumof x and z is greRCRUSIEHAZEr O;
and y is a nunber from3 to 200. Additive (b) is present in the
conposition of the present invention in an anount at |east sufficient such
that a WO 01/44331 PCT/US00/ 34307 - 4 polynerizate of the conposition is
substantially free of tinting defects, “sich as ferns and noons. The
features that. characterize the present invention are__pointed out with
parti cul ar iRPFHEERBECIG (18 GAFRPS @™ 15nABRe R addd F6Fef part of this
di scl osure.ciHtesg adfectd heficheat U@ OfankhgobRyention, its operating
advant ages and the specific objects obtained by its use will be nore fully
under st ood fromtife fFEFHBEW ngtateChRrFaat Slekks ithei BRegsR: timgenhéennpemyi ng

i I'1ustrative,;draw Bge WO HORRE ; Ehan-d, the gpesaling %Qgiglﬁ% or where
otherwi se ‘indicated, all nunbers expressing quantities of 1ngredients,
reacti or® corgierieens? ant fayged part e $peési fisetdsomreandToése rgd are to be
under st ood LEj ' [ ces by _the term "about." 15 BRI EF
DESCRI PTI I}‘?'E{IELB%%/% lr%féa lls'lhau?%t' |ls?%a )f{gf)ro Tt ar oﬁg"é"fn%a%?esggflfive i mage
of a tintethd epschave ngpiteicnsi nptaisfery. 120 DETAIINEDHPER FUIOM OF THE

| NVENTI ON Thed adgi t(iiv mattﬁri | . descri bed v\it ef erence to general

formula Il 1T8preSeht A" the 38} HEMS, S8 LD T BRLCDF 2T & Epr esent
invention idtodmpanpiny iafluseastisalfddaciiggt such that polynerizates
prepared from such conpositions are 25 substantially free of tinting
defects%oﬁs usedﬁﬁg?égﬁa%nﬁnﬂﬂmzoperatlng examples, Or where otherwise

indicated, all numbers expressing quantities of ingredients,
reaction conditions, etc. used in the specification and claims

are to be understood as modified in all instances by the term

"about . "
15
BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a representation of a negative image of a
tinted lens having tinting defects.
20 DETAILED DESCRIPTION OF THE INVENTION

The additive material described with reference to general
formula II is present in the polymerizable compositions of the
present invention in an amount at least sufficient such that
polymerizates prepared from such compositions are

25 substantially free of tinting defects. As used herein and in
the claims, the term "tinting defects" and similar terms refer
generally to a visually observable uneven distribution of dye
over the surface of a tinted polymerizate, such as a tinted
lens. More particularly, tinting defects are often visually

30 observable as lighter colored or untinted surface patterns,
sometimes in the form of ferns or moons.

Tinting defects in the form of ferns can be further

described with reference to Figure 1. The tinted polymerizate



the clains, the term"tinting defects" and simlar terns refer generally
to a visually observabl e uneven distribution of dye over the surface of a
tinted ppbyme3srzate, such as a tinted |ens. Mre parti cubGr/U§Q0/34307t i ng
defects are often visually 30 observable as lighter colored or untinted
surface patterns, sonetines in the formof ferns or noons. Tinting defects
in the formof ferns can be further ggfcrlbed with reference to Figure 1.
The tinted polynerlzate WO 01/ 44331 P USCE¥34307 5 4 of Figure 1 is a

tinted plu ns 11 re d frgm._diet coI biis(al Iyl carbonate)
nononer, a‘ﬁdjfﬁg\}gﬁﬁé ?i’n{)lah * EF@C?]suﬁgetr%eﬁéo oa\r Sufp %ses of
iIIustraIi&Hhth@henetgnpédm)uﬂgﬂemuﬁllééﬁﬂodatgurﬁoﬂmﬁmﬂ shawnawisn negati ve
image. 5 As used herein, by "plus lens" is nmeant a |lens having a _positive
(+) di opt erinGing, defefbhst hAPPREOR: pdait NEPPERSI°T IidAYFRT B FraltPPocal

poi nt. Ther{iditdgndedetest s SrowighRe theard eRswaepd G edghpif GikRel were
observed in a lens having a plus five (+5) diopter. 8 Tinting defects in

the forn oks isses heKeBins 'PLHSFLgRe e 1s1)negpe & yiAnsabpyiedserved as a
series of d&ﬁﬂ q,terl(g ci{Gli&s of cvaryingd 5§gf_§éraevr%g>gptgg t hs-gur face of

the tinte In some |nstances atinte ens |b|t a
conbi nat i oherm‘th logt heabofreaid pbénn. t yPe ttinting M@d;tsssho;@n The tdecur rence

of tinting, defegct h, yherizat es repare d.fro al aI
carbonate)lnnnéﬁé?g ?é ﬁpﬁggurf Stati Jﬁﬁ%{g nenog:?%onM £é%rd|ngly, in

order to detwes mire iﬁ5)aipgk¢mer|zable conp05|t|on can be used to prepare

pol yneri zates that are bstantl free_of t|nt|n 0 defects,” Jrore
than oh® pol ynef 12&t¥ q@ Ctssﬂ%éﬁﬁl¥P§ﬂs%§‘mx§ﬁoﬁPﬁ Héuﬁwebﬁrg

Optional ly1) aax%etty@ECQDIﬂaafh&Ielr\(z@d ROl y nrriizat g5 éaw)ee@k:a@cb@lﬁl%rsabed under
simlar conditions,

varying tint strength on the surface of the tinted lens. 1In

some instances a tinted lens will exhibit a combination of

both moon and fern type tinting defects.

15 The occurrence of tinting defects with polymerizates
prepared from polyol(allyl carbonate) monomers is a largely
statistical phenomenon. Accordingly, in order to determine if
a polymerizable composition can be used to prepare
polymerizates that are "substantially free of tinting

20 defects," more than one polymerizate, e.g., several lenses,
should be prepared. Optionally, a set of comparative
polymerizates may also be prepared under similar conditions,
e.g., using the same cure cycle, from a composition that is
known to result in tinting defects. The specific number of

25 polymerizates that must be prepared is often determined by
trial and error. In the case of ophthalmic lenses, typically
between 10 and 100 lenses are prepared to determine if they
are substantially free of tinting defects. Such a
determination is described in further detail in the Examples

30 herein. Typically, a set of polymerizates, e.g., 100
ophthalmic plus lenses, prepared from a polymerizable
composition according to the present invention, is considered

to be substantially free of tinting defects if 10 percent or



e.g., using the sane cure cycle, froma conposition that is known to
result in tinting defects. The specific nunber of 25 polynerizates that
must be ywoepaed is often determined by trial and error.PCTUSINS43Hse of
ophthalmc |l enses, typically between 10 and 100 | enses are prepared to
determine if they are substantially free of tinting defects. Such a
determ nation is described in further_detail in the Exanples 30 herein.
Typically, a set of polynerizates, e.g., 100 ophthal mc plus |enses,
prepared froma polynerjzable copposition acgording ta the present

i nventi on, 1?%‘““’0&‘7??%&?’%@’ Y HBESBLLZY arftscal Iai}gfrPoeree g’fre?faﬁ%kl’l Gefects if 10

percent orpMROY 44381e RGHILI00L 343 i zdresl BaSe pirRfiekabbyeotpersuent or
| ess, and nore preferably O percent of the tinted pol ynerizates have
tinting det®eci®PSsuch as ferns. Additive (b) is typically present in the

pol yneri zabl e Ry&QNRRSI(h) 05 ociyﬁifa%lﬁg,e?%éeﬂtmiﬁnth@rbdslryn@&iaapy@t of at

| east 0.05 percent by weight, preferably at least 0.1 percent by weight,
and noré prefrrsHflipnaef | s PressnpetResittiop wWei yhtamoupssedl dn kS7@tt ot al
wei ght of th LtLon,e A t L¥erd{ Pl ah 89t YPIcakL-Yepr nt in the
conpositi o%'% Cpt%hr{gg%‘r:eﬂ%}gntel%gﬁi'ngent%on liyz agn arrSDunt 10? I e%s E@qﬁgn 10
percent bywsilght andpnefermaisferhesy dharedstpér seprrdeptwbigheignd nore

preferably, less than 3 rcent . by i.ght, based. on t i ght of

the conposPEf® .OnTﬁgeaFr%'gan woeflgggd? i%/lge (dbo)mpgrsé%leonl?' i %%td%g;%coer%%oglgti on of

t he presenklicmvshtiicanl payrasamge ihet e erorgivyitSor onbithat poasait t hese val ues,
inclusive of the recited values. Additive (1b) may be descrikllaed as a bl ock

copol yA8ri eRVHRIIARAE ABr 20 A ol 8PS tHIAe 1HoPSetHET OBl 88k$%s repr esent ed
by - (R30 pXsferablyRiEdsYchaNG petBeld by iweigBbesimd doenplacrdtapiThe bl ock

copol yneric polyether additive (b) nmay have term nal ,
less than 3 percent by weight; based on the total weight of

the composition. The amount of additive (b) present in the
composition of the present invention may range between any

15 combination of these wvalues, inclusive of the recited values.

Additive (b) may be described as a block copolymeric
polyether, having two or three polyether blocks as represented
by -(R,0),-, -(R,O),- and -(R,0),- in general formula II. The
block copolymeric polyether additive (b) may have terminal

20 hydroxyl groups, terminal ether groups, terminal carboxylic
acid ester groups and combinations thereof. With further
reference to general formula II, examples of C;-C, linear or
branched alkyls from which R, and R, may each be independently
selected include, but are not limited to, methyl, ethyl,

25 propyl, e.g., n-propyl and iso-propyl, butyl, pentyl, hexyl,
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl,
nonadecyl and icosanyl.

Cycloalkyls having from 5 to 7 carbon atoms in the cyclic

30 ring from which R, and R, of general formula II may each be
independently selected include, but are not limited to,
unsubstituted cycloalkyls, e.g., cyclopentyl, cyclochexyl and

norbornyl, and substituted cycloalkyls, e.g.,



20 hydroxyl groups, term nal ether groups, term nal carboxylic acid ester
groups and conbi nations thereof. Wth further reference to general fornula
11, exampbes/4ed31 CLl- C20 |inear or branched al kyl s from whiPCh/USB0/243087 R6 may
each be independently selected include, but are not limted to, nethyl,
ethyl, 25 propyl, e.g., n-propyl and iso-propyl, butyl, pentyl, hexyl,
heptyl, octyl, nonyl, decyl, undecyl, dagdecyl, tridecyl tetradecyl,

pent adecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl and icosanyl.

Cycl oal kyl s _havin rom5 to 7 carbopn.atoms in the cyclic 30 ring,from
whi ch R2 aﬁh?t%gIlS?C%%rheexryg'l’ ?’SFn_ at lr’?ﬁ’yoé%g' bgryiclnagﬁlé%sdeo%t Iw;;llggl ect ed
i ncl ude, bw, ai® MOhayiedadiethet andeprrsidistiivt sbbdcoyt|ioallkyge s, bt gire

cycl opentyl, cycl ohexyl and nporbornyl, and substituted cycl oal kyls, e.qg.,
WD 01/ 4433 PPCHUBERY 3430 PSS hp ‘h’iﬁ/dcyélréfﬁeﬁwl,lpsooﬁ?l"a%deriy bornyl . Aryl

groups of whirGh1 K REagiichRenyaYagdcihdif-dcedopengentdupsseteesé€diryicl ude, but
are not limted to, unsubstituted aryl groups, e.g., phenyl, benzyl,
napht hal enydroaRré - aftdR stefyRorgheheub$ierut ed aryl 5 groups, such as

4-nonyl phenyl eneyg Addihi,@0a! Iy, of2 @nds Rberenetahi { ofimid3 LhcA®ye each be
i ndependently selected from CZ-C20 [ neatr or branched al kanoyl,

cycl oal kanoyidepguiagt Iy cralscred7fven KonCat bimedm orhbrayetidd alkippgyand

aroyl . Exa c%%a?&a%é&lf:ﬁ}%x)iinﬁegr?rﬁ;s RAnched, gl kangyl ;10 GL RS sLrom whi ch

R2 and R6 eac ependen ecte , but are not limted
t o, ethanoytincaeetlybkyoypr ofxaoples &F methyl pirepanoyl priutranbpllkanoyl

2 et ol putanoul sORn IO DRl SR sl oo oSt anell nonanay

pent adecanoyglulie, hpxadeeaney! 1ihepiadesaneyhnowct @decanpy| propemagecanoy!

and i cosanoyl., Orgl oalkanoyl, groups Ty om uhich each of F2 and Ro
hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl, undecanoyl,
dodecanoyl, tridecanoyl, tetradecanoyl, pentadecanoyl,

15 hexadecanoyl, heptadecanoyl, octadecanoyl, nonadecanoyl and
icosanoyl. Cycloalkanoyl groups from which each of R, and Ry
may be independently selected include, for example,
cyclopentanoyl, cyclohexanoyl, norbornoyl, bornoyl and
isobornoyl. Examples of aroyl groups from which each of R, and

20 R may be independently selected include, but are not limited
to, benzoyl, naphthanoyl and anthracenoyl.

When R, and R, are not hydrogen, they are typically each
independently selected from C,-C,, linear or branched alkyls, in
particular C,-C, linear or branched alkyls, and more

25 particularly methyl. In a preferred embodiment of the present
invention, R, and R, are each hydrogen, and the additive
represented by general formula II has two terminal hydroxy
groups.

With continued reference to general formula II, -R,0-

30 (R;0), -R,O- (R,0) and -R;0- (R;0) are each independently a
divalent residue of an epoxide. As used herein and in the
claims, the term "epoxide" refers to three membered cyclic

ethers, e.g., ethylene oxide and propylene oxide. For



may be independently selected include, for exanple, cyclopentanoyl,

cycl ohexanoyl, norbornoyl, bornoyl and isobornoyl. Exanples of aroyl
groups fwmendsiich each of R2 and 20 R6 nmay be i ndependentior/ssiosdiozd

i nclude, but are not limted to, benzoyl, naphthanoyl and ant hracenoyl.
Wen R2 and R6 are not hydrogen, they are typically each independently

sel ected from Cl1-C20 |inear or branch_eq;] alkyls, in particular C1-C4 |inear
or branched al kyls, and nore 25 particularly nethyl In a preferred

enbodi nent_ of the nt __inventi R6 arg eac h and the
addi tive Fr“ef&oéssngédl eluSt &R&rar 19 ér’lr'lu:%gioljrs srets\%/o ergr]n Iy gr oxy

groups. Wdﬂdeqntheu@ﬂvarmrﬁr eRge tr@sganeraiy fiy rmbaedsénted?w tae (R30),

-R G (RO and -R50- (R50) are_ each independently a divalent residue of
an epoxi d o TAOW B (IFRT A In CEREULAS { HEE A%ilifs, the term "epoxide" refers to
three nenbered cyclic ethers, e.g., ethylene oxideyand propyl ene oxide.
For WO 01/44331 PCT/ USQ0/ 34307 8 purposes of illustration, when ROis a
resi due of propyl ene—&8%eu&HtRAedi val ent -R OT%?H@EQT‘HV be represented
by the follow ng general f rrulas 11 and 1V, éﬁ IV -CH2- CH O -

CH CH2-© 5 CH3 CH3 Wien RAD’is a residue of propj’l ene oxide, it may, nore
speci fi calwhen bzeorﬁpraes:eatiedebnyf froropyllank | bxidegr ful @ay VvV nesrea conbi nati on

of formul as III q to the iterlfc b)ndr ce of E e endent nmet hyl
group of pFRPV éﬁ@ OXi d‘%e ]T@rFSFHﬁ? QY (FqrEULE) T Bhred FBY e ‘predoni nant
represent atdinatebat b¥erdondlasnuka 404 @s | sukneswtHeostbeiskill ed arti san.

The - (R3O X- - (R40) Y- and - (R5Q Z- segnents or bl ocks of
hindrance ¢f the pendent methyl group of propylene oxide,
10 formula III is believed to be the predominant representation
relative to formula IV, as is known to the skilled artisan.
The -(R;0)4x-, -(R0),~- and -(R;0),- segments or blocks of
general formula II, may contaln cne or more species of epoxide
residues, preferably they each contain a single species of
15 epoxide residues. Classes of epoxides of which R,0, R,O and RO
may each independently be residues of include, but are not
limited to, C,-C,, alkylene oxide, cycloalkylene oxide having
from 5 to 12 carbon atoms in the ring and mixtures thereof.
Examples of C,-C,, alkylene oxides include, but are not limited
20 to, ethylene oxide, propylene oxide, (2,3-epoxypropyl)benzene,
1,2-epoxy-3-phenoxypropane, butylene oxide, e.g., 1,2-butylene
oxide and 2,3-butylene oxide, pentylene oxide, e.g., 1,2-
pentylene oxide and 2,3-pentylene oxide, hexylene oxide, e.g.,
1,2-hexylene oxide, octylene oxide, e.g., 1,2-octylene oxide,
25 decylene oxide, e.g., 1,2-epoxydecane, dodecylene oxide, e.g.,
1, 2-epoxydodecane, and epoxytetradecane, e.g., 1,2-
epoxytetradecane. Examples of cycloalkylene oxide having from
5 to 12 carbon atoms in the ring include, but are not limited
to, cyclopentene oxide, cyclohexene oxide, exo-2,3-
30 epoxynorborane, cyclooctene oxide and cyclododecane epoxide.

Typically, R;0, R,O and RO are each independently a divalent



general formula Il, may contain one or nore species of epoxide residues,
preferably they each contain a single species of 15 epoxide residues.

Cl asses wbh oepasi des of which R30, R O and RS5O may each i rdeusnaizel y be
resi dues of include, but are not Ilimted to, C2-Cl4 al kyl ene oxi de,
cycl oal kyl ene oxide having fromb5 to 12 carbon atons in the ring and

m xtures thereof. Exanples of C2-Cl4 kyl ene oxi des include, but are not
limted 20 to, ethylene oxide, propylene oxi de, (2, 3- epoxypropyl)benzene

1, 2- h t | de and
2. 5. butyl cRESOHIET BENEYTEHE GAECeg. fron FOV BRI TRt Berae it

2, 3-pentyl eﬂed@xlm&ylbﬁ&ybm exidaixeuges thkr2ofiexyl ene oxi de, octyl ene
OXIde e.g., 1,2-octylene oxide, 25 decyl ene oxjde, 1, 2- epoxydecane,

dodecyl ene oxi d&he Viﬂue of, EuBESQVHbdéégngenﬁﬁﬁléﬁH%V%gtiﬁdE%éﬁe e.g.,

1,2- epoxyhghiadecane.  Examplas of qycl oaldylene exédehaviorg from 5 to 12
carbon atons in the rlng i nclude, but are not limted to, cyclopentene

oxi de, &yckvhegeir: OXPQeal%&cﬂ%F$3t®9ne569yﬁﬁﬁboréﬁés Lot 366t el oxi de and

cycl ododecgge gpoxifes, Jypigal I B39, RO .and RO AL 6, 8akk,1 hgependent |y
a dlvalentge %1/4433%0PCT/U800/35§07 u% ré?.dﬁé ofain epox?deggelected

from et hyl epabbxadien pﬁopyéiﬂunumhﬁrée lb@ﬁgﬁkﬂ@e0§xtd@ r@vd tedxt ur es t her eof .

The val ue of ubscrl r al .g., at

| east 5, 10 m% enTﬁ8£S %ﬁ% “of* égézﬁécr.ﬁﬁ? ér?éte% eggr han 200,
e.g., less thh@neé.aﬂ,tybﬁ@all@(ha\&(),valﬁesSmdﬁpedtﬁlenﬁ'hl;e malaxe lehsy Ay range
bet ween 2ny conbi nati on_of these nunbers, inclusive of the recit

d
nunber 0 Wiefl - subscli prsii: aht/Hr %2+ arggﬁrégﬂﬁf Pﬁaﬁug%?ﬁ$mstﬁe?n§é%h
typi cal |y haveeyah ueficpadeperdentdsy ehaat2d®ast.gl, 1é8s€.than 2503, 5, 10, 15

or 20. The values of subscripts x and z are each independently |ess than
200, e.qg. 1p@339@héﬁ)1§@ 50 or 40. The values of x and z may eath
independently range between any combination of these numbers,
inclusive of the recited numbers. As a result of the
15 method(s) by which additive (b) may be prepared (as described
further herein), the values of x, y and z as presented herein
represent average numbers, as is known to the skilled artisan.
The number molecular weight of polyether additive (b) may
range widely, for example from 150 to 20,000 or from 1000 to
20 15,000 as determined by gel permeation chromatography.

In an embodiment of the present invention, R, O is a
divalent residue of propylene oxide, and R,0 and RO are each
divalent residues of ethylene oxide, and polyether additive
(b) may be represented by the following general formula V,

25 v
Ry~ O—{~ CHy~ CHy— OF—f— CHy- CH— 0 }—{ CH,- CHp— 0~ Rg
x | vy z
CH,

In general formula V, x, y and z have the same meanings as

described previously herein with reference to general formula

II. In a preferred embodiment of the present invention, and
30 with reference to general formula V, R, and R, are each

hydrogen, y is from 15 to 70, x and z are each greater than



100, 90, 80, 70, 50 or 40. The values of x and z may each independently
range between any conbination of these nunbers, inclusive of the recited
nunber s w@sy/g3gesul t of the 15 met hod(s) by which additi viecT/o§00rsd307be
prepared (as described further herein), the values of x, y and z as
presented herein represent average nunbers, as is known to the skilled
artisan. The nunber nol ecul ar wei ght of polyether additive (b) may range
wi dely, for exanple from 190 to 20,000 or from 1000 to 20 15,000 as

determ ned_by g perneati o hr omat ogr aphy., an i I Q e
pr esent iﬁVE%'i%h? %ﬂbcﬁéxégn i@a?%ﬁﬁgpégiﬁaegg ’6¥%g3ﬁeng§€§?cé£ and R3O0
and R50 arweo each sudi vélerind esiiduésomfo atshyl ene wxide, 1and phi yset her

additi ve be represented by the foll ow.ng general] fornmula V, 25 V
R O1- piedibng ok TR ReEhe "y etiche 854 e Qortherg X |y 7 OB

I n general ydirailca Vo Senatraandozmhidyev ! M@eSaHEidBSMNIYIES 8Re Sl@s e ked
previously herein with reference to general formula 11. In a preferred
enbodi nenta%} % HE Pretembingertren, 130 W tH Fef &F6Rct-t o derfer al

formula V, &2 and B6.arer&ach: hydregen. ¥ i.sifgom 15 to 70, x and z are
each greater than WO 01/44331 PCTI USOQ 34307 - 10 zero, the sumof x and

z is from2 to Bognaihgrt febedinentofofy the gresensyanventd ahd 2a2di $1¢k om 0. 15
1.0to 7. . odi t he nt .. ti W th
rxé?félre%ce Bo e%%% q]p%ﬂi OEI f& ﬂaeSREg‘ éré %\é?/:@lt gQ?EOM

further erence to ge ormula 'V, 'fhe rafio of e sumof x 5
and z i s pRg&f ésabl yegirdawt ef bhaylehe okide, gR;0 Andmk.D. dre dadh to 7 : 1.0 or

Trom 118‘ :ré's'np L}e% 2'f0ef-: ]Teon'e lor}lc' QOtg'r?er efnbogil znt' szet h? 2!’ &S rtom
I nventiron,  an Wltﬁ rel?}érence th genera fXOI' nula ]ﬁ, E&’Q a dl are each
hydr ogen, 10 to 50, the sum of x and z is from 15 to 100, and the ratio
of y to the sum of x and z is from 0.15 : 1.0 to 1.5 : 1.0.
In the case when one of x and z is zero, the polyether
additive (b) described with reference to general formula II,
15 is a diblock copolymer.

The additive represented by general formula II may be
prepared by art-recognized methods, which typically involve a
two and optionally a three stage reaction scheme. In one
method, a glycol, e.g., 1,2-propylene glycol, is reacted with

20 an epoxide, e.g., 1,2-propylene oxide, to form a dihydroxy
terminated polyether intermediate, e.g., dihydroxy terminated
poly(1l,2-propylene ether). The dihydroxy terminated polyether
intermediate is then further reacted with another epoxide,
e.g., ethylene oxide, to form additive (b) having terminal

25 hydroxy groups, and in which R;0 and R,O are residues of the
same epoxide, e.g., ethylene oxide.

In an alternative method, additive (b) may be prepared
from the reaction of a first epoxide, e.g., ethylene oxide,
with an alcohol, e.g., methanol or ethanol, or a carboxylic

30 acid, e.g., acetic acid, to form a monohydroxy terminated
polyether first intermediate having a terminal ether or
carboxylic acid ester group. The first intermediate is then

further reacted with a second epoxide that is different than



R40 is a residue of butylene oxide, R30 and R50 are each 10 residues of
et hyl ene oxide, one of x and z is zero, y is from 10 to 50, the sumof X
and z |SVJ 4i§ to 100, and the ratio of y to the sum ofpor @elsder s from

0.15 : 1. to .5 : 1.0. 1In the case when one of x and z is zero, the
polyether addltlve (b) described with reference to general formula I, 15
is a diblock copolyner. The additive represented by general formula Il may

be prepared by art-recogni zed nethods,t™hich typically involve a two and
optionally a three stage reaction scheme. In one method, a gl ycol, e.g.,
1, 2- propyl éfe §iyeolePddeeartBd vl LATPFOPERCRDGRIIGE, BOGEorm 2 bropyl ene

oxide, to {pLALAY %ﬂyctreqmnagsaramt&qt Q%Mﬁm@hd beL sl At i8gYa
di hydr oxy term nat pol y(1, 2- propyl ene et her). e di hydr oxy ternlnated

pol yet her tiepménakditdier ios cavhofwrichacideasted %Otuﬁ anBrher epoxide, e.g.,

ethyl ene oxfdep hooLounaddstLy e (o NAKLOG FRLITNBL, 20 Ly 40t koo ouPS,

and in whic are residues o sane g., ethylene
oxi de. Im aeralitel naetthere omethodoxyadidi taicvd é@@emw)rob@ paepex ededf pem t he

reaction of first, epoxide, t. ene wi th an. al cohol, e.g.,
net hanol FAXSI g%r aaga?bﬁg?ﬁFglf%eﬁg?ﬁla - Thg8t5¥%cid, to form a
”DnOhdeOXMnke&mbaﬁaﬁﬁimagobyefhﬁfhéﬂ m&bctaaeWi&ﬂMaa&alhav¢§mkumeterninal
ether or carbhoxylic_acid ester group. The first internediate is then

further red&@é&hm}?kP%f@ﬁi@BﬁdtB%%ﬁ?HbSFHSPdl%P?ﬁHQFer@ﬂ? thearfARD 61/ 44331

PCTI USOQ' 343@ferand lchd@nbl ksts€RPddRe) €. 8.9, 1.e21R10RY | SNQi0%rde, to form
a nonohydroxy term nated di bl ock copolynerlc pol yether having a termnal

ether of0 cUIERFRE cOBkdd €6t EPTHrdURPOTHEr oD icHFHPER9t ©F Hileaied di bl ock
copol yneri Cco?;%ﬁ%ﬁé??é ARG Pad IR RINET QhetabPoxyli,A¢kd ester

group may be“ us
acid ester group.

The terminal hydroxy group(s) of the block copolymeric
polyether additive (b) may be converted to terminal ether or
15 carboxylic acid groups by methods that are know to the skilled
artisan. For example, terminal carboxylic acid ester groups
can be formed from the reaction of the hydroxy terminated
polyether with an acid chloride. Terminal ether groups may be
introduced into additive (b) by first converting the terminal
20 hydroxy groups to halide groups, e.g., chlorine, by reaction
with thionyl halide, e.g., thionyl chloride, as is known in
the art. Reaction of the halide terminated polyether with an
alkoxide, e.g., potassium methoxide, results in the formation
of terminal ether groups, e.g., terminal methyl ether groups.
25 The polymerizable organic composition of the present
invention includes also a radically polymerizable monomer as
described above with reference to general formula I, which may
be further described as a polyol(allyl carbonate) monomer.
Polyol (allyl carbonate) monomers that may be used in the
30 aforedescribed polymerizable organic composition are allyl
carbonates of, for example, linear or branched aliphatic
polyols, e.g., aliphatic glycol bis(allyl carbonate)

compounds, and cycloaliphatic polyols. The scope of the



additive (b) or as a second internediate. The second internediate nmay be
further reacted with a third epoxide (which is different than the second
epoxi de,wend4i3de sane or different than the first epoxi de¢T/USO@I430%t hyl ene
oxi de or 10 butyl ene oxide, to forma nonohydroxy term nated tri bl ock
copol ynmeric polyether having a term nal ether or carboxylic acid ester
group. The term nal hydroxy group(s) _of,the block copolyneric polyether
additive (b) may be converted to term nal et her or 15 carboxylic acid
groups by ”Ftsheonfgs ik0aL 802 KIOW:La LAES Skl hedaabbigall Jrobaxarml e,
term nal c& i'C acrd ester groups can be Formed trom the reaction of
t he hydroxyo:t;eds]m nat.gd, pMyeIsh@mowlhdamca@hdnohlbIs @a.lyTerm nal et her
groups may be i ntrodu%{ej into additi ve t(lp th@é Lgrgt conv%rtl ng the

term nal 262K B AT Ge™GF oups; 6. §T, “Thi'ol by reaction
with thi Onuhsilalﬂati%,d folycatbun@ipk 6h|pd51}dﬂ,s as.gs, kgmmaallsn The art.
Reaction of the halide term nated pol %et her with an al koxi

pot assi Gm RetYRXiadd Yl 68HPeRa5S] FREOTGT MY &iF pSFp?’é'?q’nbﬁ’aPrSFﬁ%?r% oups

e.g., tern,asl RLAYLneLRETa:,0UNS. , 28s Thes fIalbkael h ekl € pakgans C

conposi tion of the present i nvention includes also a radi cally

pol yrer i zaBl &7 ¢orfohendas - 4@fesidr3i-bed above with reference to general fornula
|, which may bg, Em@@ére@l%g%bg&aalafgehuﬁé(ﬁl IRxllgasrnbgrim) mononer .

Pol yol (al Iyl car Bonate nmononmers- that may be used in the 30 af oredescri bed
pol yneri zabkeupr ganioh m@prpbglatn msabetatlllfﬁd adavboarews aof 2 for exanpl e,

| branch | i.ph | bis(al |yl
car bondle) SBorpatis “iand el Eptsrlet b g%gf%é)é%gh NS

01/ 44331 P@@h@ﬁ@ﬁ/ﬁﬂtﬂﬂla VI,12 pr esent | nvent| on al so includes allyl

carbonates of aromatic polyols, e.g., 4,4 -isopropylidenedi phenol
. VI
bi s(allyl
H,C=C(R,) -CH,-

wherein R, is hydrogen, halogen, e.g., chlorine or bromine, or
15 a C, to C, alkyl group, e.g., methyl or ethyl. More typically,
R, is hydrogen and consequently general formula VI represents
the unsubstituted allyl group, H,C=CH-CH,-
With further reference to general formula I, R is a
polyvalent residue of a polyol, which can, for example, be an
20 aliphatic or cycloaliphatic polyol, containing 2, 3 or 4
hydroxy groups. Typically, the polyol contains 2 hydroxy
groups, i.e., a glycol. When the polyol is an aliphatic
polyol, it may be linear or branched and contain from 2 tc 10
carbon atoms. Commonly, the aliphatic polyol is an alkylene
25 glycol having from 2 to 4 carbons atoms, e.g., ethylene
glycol, propylene glycol, trimethylene glycol, tetramethylene
glycol, or a poly(C,-C, alkylene glycol), e.g., diethylene
glycol, triethylene glycol, etc.
Specific examples of polyol(allyl carbonate)} monomers
30 that may be used in the present invention include, but are not
limited to, ethylene glycol bis{(2-chloroallyl carbonate),
ethylene glycol bis(allyl carbonate), diethylene glycol bis(2-
methylallyl carbonate), diethylene glycol bis(allyl



carbonate). These nononmers may further be described as unsaturated

pol ycar bonates of polyols, e.g., glycols. The 5 polyol (allyl carbonate)
nonomer weyil/msiprepared by procedures well known in the PCT/USeV#397 as
described in U S. Patents 2,370,567 and 2,403,113. Wth reference to

general formula I, RL is an allyl group, which may be an unsubstituted
all'yl group or a 10 substituted aIIyI %Pup as represented by the
foll owi ng general forrrul a Vi, H2C= (R ) -CH2 wherein R, is hydrogen,

hal ogen, chl romn yl roup, €. g
met hyl or e%?olnat ye;c){-‘lh aleflﬁ?, gfﬁo lﬁ f;iltlz)c%ncaarrllD n@%ﬁz ]90 Iyehgeeneral

fornuLa.\Aglyﬂm1eseaus eﬁﬂyialnsmbsarm¢ﬁaﬂi)alhyk gwdpameaﬁac—ﬁ}bC&ilyl Wth
further reference go ener al fornula I, Ris a $E¥y§alent resi due of a

pol yol , WHiBIPE&ERe) f of + 53 digd b (g vd| FRRatH ¢yl oal i phati c

pol yol , cosi@indidng1 2bi S ﬂbﬂ:m'&)ﬂdﬂ?l()’c&r&ﬂlﬁ%e Ty@i gy ent hg1p@dyol cont ai ns

2 hydroxy groups, ycol . Wien the polyol is an aliphatic polyol
it my be W%%ﬁ%%lyércﬁ¥%ﬂ%ﬁégraﬁélﬁ%WHXQQ¥efﬂéﬁ?? - 51@ -ee By bohl %t ons.

Commonl y, émﬁa't@hatb&nm@e@ywﬁeagl}aédﬁyhﬁe%agﬁyaglaé%bnaegi ng fyom2 to 4
carbons atons, e.g., ethylene” glycdol’, propylene glycol trlnethylene

gl ycol, tﬁymhyneﬂwl @W@llyércarkpmav(e@:zam Bl Ky ene glycol), e.g.
i et hy| ene o glgoh s obALELIXANGOLYoDly. £, BPEEHIS XAl o5 of

ponoI(aIIy onate oners e used in the pr esent
i nvention |ncIudegrdﬁﬁrnadepQDYOl4ahhyﬂedatbpna&khyhenemgﬂ)mnokhe

bi s(2 | or oal | car bpn yl ene col ls(al r banat e) ,
diethyﬁgne F (%%tlﬁls?g e 1ﬂ§?F§PP fnv%ﬂ a%%)g Feﬁfl 0‘lycol
bi s(al | yl }VQ (bll/l%BB&rlE&Ha(tLéSQO/ 84dfdrcially avallable examples of

diethylene glycol bis(allyl carbonate) monomers include CR-39°
monomer and HIGH ADC CR-39® monomer, Chemical Abstracts (CAS)
No. 142-22-3, available from PPG Industries, Inc.

15 A detailed description of polyol(allyl carbonate)
monomers that may be used in the polymerizable organic
compositions of the present invention may be found in U.S.
Patent No. 4,637,698 at column 3, line 33 through column 5,
line 61. That disclosure is hereby incorporated by reference,

20 and is summarized above.

As used in the present description with reference to the
radically polymerizable monomer represented by general formula
I, the term “polyol(allyl carbonate) monomer” and like names,
e.g., diethylene glycol bis{allyl carbonate), is intended to

25 mean and include the named monomers or prepolymers thereof and
any related monomer or oligomer species contained therein.

The polyol(allyl carbonate) monomer is typically present
in the polymerizable composition of the present invention in
an amount of at least 90 percent by weight, preferably at

30 1least 95 percent by weight, and more preferably at least 97
percent by weight, based on the total weight of the
polymerizable composition. Also, the polyol(allyl carbonate)

monomer is typically present in the composition in an amount



13 carbonate), triethylene glycol bis(allyl carbonate), propylene glycol
bi s(2-ethylallyl carbonate), 1, 3-propanediol bis(allyl carbonate),

1, 3- but apggi/s3pi s(al l yl carbonate), 1,4 butanediol bis(gcpussommabdry!
carbonate), dipropylene glycol 5 bis(allyl carbonate), trinethylene glycol

bi s(2-ethylallyl carbonate), pentanethylene glycol bis(allyl carbonate),
1, 4- cycl ohexanedi ol bis(allyl carbonate) and 4,4'-

i sopropyl i denebi scycl ohexanol bis(all “yl*4car bonat e). Apreferred

pol yol (allyl carbonate) nononmer in the 10 conposition of the present

i nvention P§ R FPPBne” ¢Iy RATCeBEsPEl VY§iohtar BERAEEILIYCHRFEr ERaR | y

avai |l abl e gyaiplasent bili fiHenandl ¥60L Dicxeabbyl fasdapaneysmpnomers
i nclude CR-39(r) nononer and H GH ADC CR-39(r) nonhoner, Chem cal Abstracts

(CAS)  No.peuerp by, wayaht alaseldr om PPG totduseight ¢hehel5 A detail ed
descr | pti 0pe ala0laygh Lol LMloarbanal g)e JBNRARES| haly dmk b, Used I (he

pol yneri za e organi c ositions o resent invention may be found
in US. 5 Pmbamhexf\lmay4b63§r6@8nauncoham:nor&;oslutrlensaf ttthe)lpg-hsent um 5, line
61. That di sclosure S hereb |ncorg a}Eed by referenc 20 apd is

sunmari zed BAbEVe CTAd PTuBB P TAT & ARPERE S dEEE PBY i 6% r{aﬁlfgfg ence to the

radn cal |y pntydmrdlzail, elﬂanﬂsmﬁfe roeptﬁseféceﬁtelmyvgeﬁ% al formula |, the term
"pol yol (al l yl carbonate) nonomer” and _|ike nanes, e.g.,.diethylene glycol

bi s(al |yl car boR8tEIeTiZatiRPeRtedt P2 FEarRIR qOﬁE’Pﬁt’tIEl‘Erhé’fnéHﬁd NDNONET S

or prepol ypeesedthaneeht 888 maNbe aabfg IR, 8dohd AYRheSpPECi €S
contai ned therein. The polyol (allyl carbonate) nononer is typically present

i n thelfol gREPPTHLIE é@ni-)%‘sﬂar@ﬁlgoﬁm%’ét prlegeterialeranadiei AT an anount of
at | east 98e9§££@ﬂ¥g I%Xelé’ekgﬁcall%,r etarably cﬁlga%Qc ?@?c% xP =REhEEAL, by wei ght,

and nore preferably at least 97 percent by "weigh ased on the total
wei ght of tthe., an initiator. Methods for polymerizing polyol (allyl

carbonate) compositions are well known to the skilled artisan
and any of those well known techniques may be used to

15 polymerize the aforedescribed polymerizable compositions.

Suitable examples of organic peroxy compounds, that may
be used as initiators include: peroxymonocarbonate esters,
such as tertiarybutylperoxy isopropyl carbonate;
peroxydicarbonate esters, such as di(2-ethylhexyl)

20 peroxydicarbonate, di(secondary butyl) peroxydicarbonate and
diisopropylperoxydicarbonate; diacylperoxides, such as 2,4-
dichlorobenzoyl peroxide, isobutyryl peroxide, decanoyl
peroxide, lauroyl peroxide, propionyl peroxide, acetyl
peroxide, benzoyl peroxide, p-chlorobenzoyl peroxide;

25 peroxyesters such as t-butylperoxy pivalate, t-butylperoxy
octylate, and t-butylperoxyisobutyrate; methylethylketone
peroxide, acetylcyclohexane sulfonyl peroxide, and
azobisisobutyronitrile. Preferred initiators are those that
do not discolor the resulting polymerizate. A preferred

30 initiator is diisopropyl peroxydicarbonate.

The amount of initiator used to initiate and polymerize
the polymerizable compositions of the present invention may

vary and will depend on the particular initiator used. Only



pol ymeri zabl e conposition. Also, the polyol(allyl carbonate) nonomer is
typically present in the conposition in an anount WO 01/ 44331

PCTI USOQug48%4531 - 14 of less than 99. 95 percent by wei ghpcr/pseinsably | ess
than 99.9 percent by weight, and nore preferably |ess than 99.7 percent

by wei ght, based on the total weight of the polynerizable conposition. The
pol yol (allyl carbonate) 5 nononmer nmay be present in the conposition of the
present invention in an anount rangihngOe't ween any conbi nation of these
val ues, inclusive of the recited values. Polynerization of the
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are well Kk ]549 LSAN i 801 Piodhass wed laddnens
t echni ques%o goggg tgx@qgg%/ér)mrl z'e%?ﬁé@%?o}?ed%scri bed paol yneri zabl e
conposi t3 onmrtsSoit eipdte ieNddpkes pér drogapihct perdypec prpyuendszakiligat may be

used as | nitlators inelude. per oxypnocar Bonat e \ESel s S ASeen

c
tertiarybutSi%5er6xyOTROpr opyl garbonhdt e per oxydi carbona %{ esters, such as
di ( 2- et hyl heveylahd20 . pestox idi caebonatieitdeEseciondarlymbut yhion. The

er oxydi car bonate and . diisopropyl peroxydi carbonate; diacyl peroxi des, such
b 2, 4- di CHIOTSbEZ 0y PO PaE, TS SO PYF el GEC AeTAROy! “per oxi de,
| aur oyl perfadqieceptopbsitcepar i s riaeetyhavief exitgesebemz ®drcper oxi de,
p- chl or obenzoyl peroxide; 25 peroxyesters such as t-butyl peroxy pivalate,
t - but yl per FAFIGEEyPht L 163Ftt Lo uBYRiFERERY i sBDUISASH &7 Fet hy Ity ket one
peroxi de, acetyyl cyelphexane sukf ﬁun%'é RR1AXE 601 W nedz oRk stobut yronitril e.

Preferred initiators are those tha
polymerizable organic composition in the presence of the
initiator from room temperature to 85°C over a period of from
15 hours to 30 hours.

15 Various conventional additives may be incorporated into
the polymerizable composition of the present invention. Such
conventional additives may include light stabilizers, heat
stabilizers, ultraviolet light absorbers, mold release agents,
pigments and flexibilizing additives that are not radically

20 polymerizable, e.g., alkoxylated phenol benzoates and
poly(alkylene glycol) dibenzoates. Conventional additives are
typically present in the compositions of the present invention
in amounts totaling less than 10 percent by weight, more
typically less than 5 percent by weight, and commonly less

25 than 3 percent by weight, based on the total weight of the
polymerizable composition.

Polymerizates obtained from polymerization of
polymerizable organic compositions of the present invention
will be solid, transparent and substantially free of tinting

30 defects. Solid articles that may be prepared from the
polymerizable compositions of the present invention include,
but are not limited to, optical lenses, such as plano and

ophthalmic lenses, sun lenses or sunglasses, windows,



do not discolor the resulting polynerizate. A preferred 30 initiator is

di i sopropyl peroxydicarbonate. The anount of initiator used to initiate and
pol yrer ivg@ o1/44381 pol yneri zabl e conpositions of the presentpcrvssiasey nay
vary and will depend on the particular initiator used. Only WO 01/ 44331
PCTI USOQ 34307 - 15 that amount that is required to initiate and sustain
the polynerization reaction is requir g,_i.e., an initiating amunt. Wth
respect to the preferred peroxy conpound, diisopropyl peroxydi carbonate,
typically between 2.0 and 5.0 5 parts of that i,nitiator, per.100 rts of
Lhe. pol yieR 5B e Voo FGAHPRS LGOSt Fof- (P oy BE. (S RBFe Toal &y,
between 2pscrnthrtd) phm adsrasad t@ahBbiiad& dsheepol yneri zation. The

anount of initiator and the consequent cure cycle should be  adequate to
produce a pol ymEPPzZBESHEVitAYSREAT! siet JRgeBRRF ot C UG TRy r ARRESIRS af | east 1,
preferabl ycpatedeRiling eRafipied r QMidn LPe 3mtrch¥RECR I ihiRGscULEiGyCl e

i nvol ves heating the “polynerizable organic conposition in the presence of
the inBtiardy. feigiAer SoRETenparatidicat eoBs Ry gpraapnodhereirom 15 hours
to 30 hours, IS.Mard:ous cogyenhianal addiil s Mey,be.d ngalpgigted into

t he pol ynerizabl e conposition of the present invention. Suc conventi onal
addi tives saycihiddidellli ghttstaid pezerstadmataresbgbvéigtar.s, ul travi ol et

| i ght absorbers, nold rel ease agents, pignents and flexibilizing additives
that are not radically 20 polynerizable, e.g., al koxylated phenol benzoates
and poly(al kyl ene gl ycol ) cdisbéefig oadmgsrsi€abu cEkdnyilals addi tives are
typically preseng.ig ige conposi tions of _the pr sent _inyvention in anmounts
totaling less t AR 1B peFEEh U Byt GhPC LB E T &PFY* Pess than 5 percent
by wei ght, caRgosoriaHy ¥ hheSsre 2onidaan t SvPesie lomby s Wei gy thBasgde ofh t he

total weight of the , _ , o
accordance with the present invention. Casting composition A

is a comparative composition, and casting compositions B - D
represent compositions according to the present invention.

15

Casting Compositions

Casting Casting Casting Casting

Ingredients Composition Composition  Composition Composition

A B cC D
CR-39® monomer (a) 100.0 99.5 99.5 99.5
diisopropyl
peroxydicarbonate (b) 2.6 2.9 2.9 2.9
Additive-1 {(c) 0 0.5 0 0
Additive-2 (d) 0 0 0.5 0
Additive-3 (e) 0 0 0 0.5

(a) CR-39°% diethylene glycol bis(allyl carbonate) monomer

20 available commercially from PPG Industries, Inc.

(b) In casting compositions B, C and D the level of
diisopropyl peroxydicarbonate initiator was adjusted such that
tinted polymerizates obtained therefrom had substantially the

25 same percent transmission as tinted polymerizates obtained



pol ymeri zabl e conposition. Polynerizates obtained from polynmerization of
pol yneri zabl e organi ¢ conpositions of the present invention wll be solid,
t ransparnedby/aagh substantially free of tinting 30 defects. p&pukeh/zasdr cl es
that may be prepared fromthe polynerizable conpositions of the present
invention include, but are not limted to, optical |enses, such as plano
and ophthal mc I enses, sun | enses or sungl asses, w ndows, WO 01/44331

PCTI USOQ' 34307 - 16 autonotive transparencies, e.g., W ndshields,

si del i ght s (@b r baekkhghtsintand abhef@fdnd)r %&%Haé&&%&&doﬁtﬁ; dhe present
invention is nore particularly described in the follow ng exanples, which
are i nt end@d Y BEORF| Y3 tRMGENVE C5ABFNISS ifitnc e Tha e Wi thodi f i cat i ons and
vari ationscthengich Mkt vhe RRRARSALat Qs fhPsenskiLied, ibdhe art. Unless
otherwi se specified, all parts and percentages are by weight. Casting
Conposi t i ofioExEmsISes 110cTher iitslrawengl ewimeartnzeS I ol yimsrimzabb eXtast i ng
conposi i ops,hat; 1a16; somPAAL Ly 2pd-cgrmogjLions that are in accordance
with the present invention. sting conposition A is a conparative
conposition, and casting conpositions B - D represent conpositions _
accordi ng te) thieroNes®rE1danwvestk ofopdisnEas sunga MO siviii 0as1&£ast i ng Casti ng
Casting Casting .lngredients Conposition Conposition Conposition

Corrposigti oﬁomﬁléq%ycg?%(%“nﬁf%ﬁ‘éfa"(%ﬂn-100.o 99.5 99.5 99.5 dii sopropyl
per oxydi carbonate (b) 2.6 2.9 2.9 2.9 Additive-1 (c) 00.500

10 (d) PLURONIC® L62D block copolymer surfactant available

commercially from BASF Corporation.

(e) B40-2500 ethylene oxide, butylene oxide copolymer from Dow
Chemical Company.

15

Cast Lens Examples

The casting compositions A, B, C and D were each mixed at
room temperature and injected separately into glass lens molds
used to prepare circular lenses having a +5 diopter and an

20 outer rim diameter of 6.5 cm. Twenty (20) lens molds were
filled at a time and their contents polymerized using the same
cure cycle. The cure cycle used involved heating the molds in
an electric forced air oven in stages from 48°C to 85 °C over
a period of 18 hours, followed by cooling to and holding at

25 60°C until demolding of the lenses.

The cast lenses were then tinted by imbibing them with a
black dye. An agueous tinting solution of 1 part BPI®
Molecular Catalytic™ Black Dye, commercially available from
Brain Power Incorporated, and 10 parts deionized water was

30 heated to and held at a temperature of 94°C - 9$5°C. The
lenses cast from casting compositions A, B, C and D were fully
immersed in the heated dye solution for a period of 5 minutes,

after which they were thoroughly rinsed with deionized water.



Additive-2 (d) 0 0 0.5 0 Additive-3 (e) 000 0.5 (a) CR39(r) diethylene
glycol bis(allyl carbonate) nononer 20 available commercially from PPG

| ndustriwe.oik4381 (b) In casting conpositions B, C and D poeusevsiBBoof

di i sopropyl peroxydi carbonate initiator was adjusted such that tinted

pol yneri zates obtained therefromhad substantially the 25 sane percent
transm ssion as tinted pol ynerizates optai ned WO 01/ 44331 PCT/ USQQ 34307 -
17 (under the same tinting conditi ons) from conposition A e.g., having

about 35 percent _transm ssion rce nsm t.tance determ' ned
usi ng a Hf eFI’:ﬁBe(Ii/b seSCB’FB?CfPé%eJIL%% ed gPBr‘f’h"é i 33‘% FoyF ng ehe CE
Tristinul usesXYZ€sSo80aliesh iahrkusimamnti 4965 iantdad DL observer. (c) PLURON C(r)
P103 bl ock copol ynmer surfactant available comercially from BASF
Corporation. 10 (d) PLURONI C(r) L62D bl ock copol yner surfactant avail abl e
commer ci aHy—fromBASF CorporatT o g gB40- 2500 et hylene oxi de,” butyl ene
oxi de copolyner from Dow Chenical Conpany. 15 Cast Lens Exanples The
casting conpositions A B, ECaanat Dmerfe Téatdd mistedsat room t enperature and
i njected separately into glass lens—nplds—used-to-prepare—eirettar—| enses
having a +5 diopter and an 20 outer rimdianmeter of 6.5 cm Twenty (20)

|l ens nolds were fillled at a tinme and their contents pekysrerbzed using the
same cure cycle. The cure cycl e usetmbayvaifvethteéat | ngittel ehgs in  an

el ectric fousceay ai r |Oweher pisTages fheoe#8Gving 85 C oWerinamTperingd of 18
hour s, f oldcopesttipnddeheay Bvelewwtddhdligdiciug #efeH-s600 uRef¢ctgert®! di ng of the
| enses.

A 175 37 ’ 21
B 179 0 0
c 176 9 5
D 52 0 0

(f) The lenses were evaluated for tinting defects by means of
visual naked eye inspection. Tinting defects were observed as
10 having a lighter colored vein or fern-1like appearance relative

to the rest of the tinted lens.

(g) 100 x (the number of tinted lenses observed to have
tinting defects / the number of tinted lenses evaluated). For
15 example, with casting composition A: 100 x (37/175) = 21

percent (%) .

The results summarized in Table 1 show that articles,

e.g., lenses, cast from polymerizable compositions according
20 to the present invention, such as Compositions B - D, have
significantly fewer tinting defects than lenses cast from

comparative compositions, such as Composition A.



The cast |enses were then tinted by inbibing themwth a black dye. An
aqueous tinting solution of 1 part BPI(r) Molecular CatalyticTM Bl ack Dye,
comer ci whl ilable from Brain Power I|ncorporated, an

dei oni ze b\/\Q/gl/t"géréilwas 30 heated to and held at a tenper aturgcéa@sggffgs-& 95C.
The |enses cast fromcasting conpositions AL B, Cand D were fully
imersed in the heated dye solution for a period of 5 mnutes, after which
they were thoroughly rinsed with dei ontZed water. WO 01/44331

PCTI USOQ/ 34307 - 18 The tinted | enses were evaluated for tinting defects,
the results of TRfiRIESEPE STVRRIICAeAF NP ab| desEribagl b efeapnati on of
Tinted Le 4 t ; e . T LAt Sty Nunber of
Ti nted Leﬂtz(gs%ﬂlz-ég\#%g dHi%/?lnlggJ'lg?n ?ﬁglJﬁ%ﬁ%ﬁ%@%ﬁ%ﬁ@§§E\7§?ua¥£g’sﬂ nting
Def ect s ( frotDafndended gihat ¥pgh3Aepdily b7 Fegadded 476 iBibat Do Wpad  (f)
The | enses.yelgoguabialad fokatiBhi M0.d8! aele by feans of visual fgked eye
i nspection. Tintrng defect's were observed 4as -1 aving a |gh&f er col ored
vei n orsf erhed itheyappeairariceledeliat thve adawnipheytegtclefimshe tinted | ens. (Q)
100 x (the nunber of tinted | enses observed to have tinting defects / the
nunber of tinted | enses evaluated). For 15 exanple, with casting
conposition A: 100 x (37/175) = 21 percent (%9 . The results sumrarized in
Table 1 show that articles, e.g., |lenses, cast from polynerizable
conposi ti ons accordi ng



20 to the present invention, such as Conpositions B - D, have significantly
fewer tinting defects than | enses cast from conparative conpositions, such
as Conpowbptoiagssfh. WO 01/ 44331 PCTI USOQ 34307 - 19 The ppesasbos4vention
has been described with reference to specific details of particular
enbodi ments thereof. It is not intended that such details be regarded as
limtations upon the scope of the invention except insofar as and to the
extent 5 that they are included in the acconpanying clainms. W 01/44331
PCT/ US00/ 34307, - 20 We claim 1. A polynerizable conposition conprising:

T We claim . .
(a) a radical Fy pol ynmeri zabl e nononer represented by the follow ng general
formula, 5 R [10 £ (8)ymdriRbpleheswapariRios aopotisdialeent resi due of a

pol yol having at |east .  two hydr.ax oups, Rl is an allyl grou and i is
a whole number from@’t8 E?Q%‘f?&%éyb}’géﬁmgﬁmaﬁ emPBB‘F‘%Ee%ipé%SS?Q?%e

fol | ow ng plOrgenesElowWidgybierR2-fHAMBIARA0++ RS0 ~-R6 wherein R2 and R6
are each sel ected i ndependently from hydrogen, Cl1-C20 |linear or branched
al kyl, &cloal kyl having from 58tb 7 & b8nRdtoms in the cyclic ring,

aryl, C2-Cifekbigag ild 0pohyaardiad alkaneybs a@%ﬂ%hkﬁg@yﬂg haviiggsérom5 to

7 carbon atoms in the cyclic ring and aroyl, and R6 each being free of
radi cal | y polyRERT9%Db|9 o8PRY| Bnit€aphya thgatdrriPed®®t dups; @ R88Lland R50 are

the sane ornuq,'bg&efp » RO4l.s gy fferent than each of R O and R5Q R30, R O
and R50 are each In epengent'ly a 20 divalent residue of an epoxide; x and z
are each independent|fp) an additive represented by the following

10 general formula,

R2—0—6R309>(—(R409},—(- R5O-);—R6

wherein R, and R, are each selected independently from
hydrogen, C,-C,, linear or branched alkyl, cycloalkyl having
from 5 to 7 carbon atoms in the cyclic ring, aryl, C,-C,, linear
15 or branched alkanoyl, cycloalkanoyl having from 5 to 7 carbon
atoms in the cyclic ring and aroyl, R, and R, each being free
of radically polymerizable ethylenically unsaturated groups;
R,0 and R,0 are the same or different; RO is different than
each of R,0 and RO; R,0, R,0 and R,0 are each independently a
20 divalent residue of an epoxide; x and z are each independently
a number from 0 to 200, provided that the sum of x and z is
greater than zero; and y is a number from 3 to 200;
said additive (b) being present in said composition in an
amount at least sufficient such that a polymerizate of said

25 composition is substantially free of tinting defects.

2. The polymerizable composition of claim 1 wherein R,0,
R,0 and R0 are each independently divalent residues of C,-C,,
alkylene oxide, cycloalkylene oxide having from 5 to 12 carbon

30 atoms in the ring and mixtures thereof.



a nunber fromO to 200, provided that the sumof x and z is greater than
zero; and y is a nunber from3 to 200; said additive (b) being present in
sai d conwoiMzzd in an anount at | east sufficient such tlpatr/isopsdgneri zat e
of said 25 conposition is substantially free of tinting defects. 2. The
pol yneri zabl e conposition of claim1l wherein R30, R O and R50 are each

i ndependently dival ent residues of C2-Gh4 _ al kyl ene oxi de, cycl oal kyl ene
oxi de having fromb5 to 12 carbon 30 atons in the ring and m xtures thereof.

WO 01/ 44331 PCTLUSOR, 3430 meri2ib1 8. Mo ARk HABEE 280 i& gofmesii ) of claim
2 wherein R2 and R6 are each hydrogen, R30, R40 and R50 are each

i ndependenehyl B dirgakesl hyddadiga. oR:Gan Repatid&-Qednectegghf rom et hyl ene

oxi de, pro i byt i n ] Xt yr 5 e f The
composi {1 b taEP ey o B e RS e e D

di val ent r eshglenefoxpdepybeopy bxiddexidrd R30y1leared oRD@e arrel esctiudeval ent

r esi duea5 ofthet hg%ene oxide. 10 5. The conposition of claim4 whereiny is
from15°to “705°% and z are each greater than zero, the sumof x and z
being from2 to 300, and the ratio of y to the sumof x and z being from
0.15: 1.0to 7 : 1.0. 15 6. .The copposition of claim1l wherein R2 and R6
are each hydroden, TRAGCTP R 071 8t YN dudRerevutiyl @He Koxfde, %36 R30
and R50 ar ey@aeheflj igbent 4 ashduestofe£idid tepodpPifene?@xide TNEnL ®POSi tion
of claim6 wherein one of x and z is _zero, Is from10 to 50, the sum of
x and z is 3fohmOFreocatpd i Ei@rthESF HiYSs d’fg?tlﬂbl?% Fdffof x and z is
from0.4 1.0to 1.5 : 1.0.

5. The composition of claim 4 wherein y is from 15 to
70, x and z are each greater than zero, the sum of x and z
being from 2 to 300, and the ratio of y to the sum of x and z
being from 0.15 : 1.0 to 7 : 1.0.
15
6. The composition of claim 1 wherein R, and R, are each
hydrogen, RO is a divalent residue of butylene oxide, and R,0

and R,O0 are each divalent residues of ethylene oxide.

20 7. The composition of claim 6 wherein one of x and z is
zero, y is from 10 to 50, the sum of x and z is from 15 to
100, and the ratio of y to the sum of x and z is from 0.15

1.0 to 1.5 : 1.0.

25 8. The composition of claim 1 wherein said additive (b)
is present in an amount of from 0.05 percent by weight to 10
percent by weight, based on the total weight of said

composition.

30 9. The polymerizable composition of claim 1 wherein R is
a divalent residue of a poly(C,-C,)alkylene glycol or 4,4'-

isopropylidenediphenol, and i is 2.



25 8. The conposition of claim1l wherein said additive (b)

is present in

an anount of from 0.05 percent by weight to 10 percent by weight, based on
the tot &youygiqaht of said conmposition. 30 9. The pol ynerig@bispoae3mposi ti on

of claim1l wherein Ris a divalent residue of a poly(C2-C4)alkyl ene gl ycol
or 4,4'- isopropylidenedi phenol, and i is 2. WO 01/44331 PCTI USOQ 34307 -

22 10, The polynerizabl e conposition §£ claim9 wherein R is a divalent

resi due of diethylene glycol, and Rl i unsubsti tuted

allyl group. 5

11. A polynerizable co osition nprisin dj cal | ol nerlzable
monorer 1 epr esetted Ty ?ﬁ%‘“?%lﬁag\% 50‘58‘?1 lr"'aﬁo“% 8§nﬁf R ‘%‘ % -O-R1]
wherein Ris aaddkrb@-é@tﬂtrésa&luéugfOélétkﬁfl'ehéecgi%ﬂ léylldeng isl@ngl ycol Rl is

an allyl group and i is 2; and (b) an additive represented
general foHHWRSCiRpted 2193 4RABP- ( R50.) -R6 wherein R2
sel ected i ndependently from 15 hydrogen, Cl1-C20 |inear or
cycl oal kyl having fromb5 to 7 carbon atons in the cyclic
C2- C20 5al kanoy}1. c;l’clp@émaﬁb%blﬁa\sfpmgoﬁi@#ﬁﬂs QEePTigardon

by the follomnng
and R6 are each
branched al kyl ,
ring, aryl,
atons in the

cyclic ring, aroyl, & aapqalgchgwﬁp% 5 %{g%lgfm r%%.e?%é%re%t%@e“ zabl e

et hyl eni cal l'y unsaturated groups are

ane or different;

RAO i s di fherdrt fohaoweas lpaoerRICEamiilsR5 G R O R40 and R50 are each

i ndependently a dival ent residu o] n e selected f
oxi de, propyl ene oxide, butyIeﬁ%[oélgéoaﬁg&%thures t here

rom et hyl ene
of; x and z are

each i ndegenddant Ryia autberiehtomedidw: 2002 podyiaed, tahalylehe sum of

10 glycol, R, is an allyl group and i is 2; and

(b) an additive represented by the following

general formula,

Rz—o—€R3o—}X—€R409}7€ RSO-}—Z—RG

wherein R, and R, are each selected independently from

15 hydrogen, C,-C,, linear or branched alkyl, cycloalkyl

having

from 5 to 7 carbon atoms in the cyclic ring, aryl, C,-C,

alkanoyl, cycloalkanoyl having from 5 to 7 carbon atoms in the

cyclic ring, aroyl, R, and R, each being free of radically

polymerizable ethylenically unsaturated groups; R;0 and RO are

20 the same or different; R,0 is different than each of

R,0 and

R.0; R,0, R,0 and R0 are each independently a divalent residue

of an epoxide selected from ethylene oxide, propylene oxide,

butylene oxide and mixtures thereof; x and z are each

independently a number from 0 to 200, provided that the sum of

25 x and z is greater than zero; and y is a number from

3 to 200;

said additive (b) being present in said composition in an

amount at least sufficient such that a polymerizate of said

composition is substantially free of tinting defects.

30 12. The composition of claim 11 wherein R, and

R, are

each hydrogen, R,0 is a divalent residue of propylene oxide,

and R,0 and R.O0 are each divalent residues of ethylene oxide.



25 x and z is greater than zero; and y is a nunber from3 to 200; said
additive (b) being present in said conposition in an anpunt at | east
suffici that a polynerizate of said conposition | ially
free ofagbﬁﬁgﬁgldefects. 30 12. The conposition of clain1t§T§%§?%§ﬂ;FQ and
R6 are each hydrogen, R4AO is a dival ent residue of propylene oxide, and
R30 and R50 are each dival ent residues of ethylene oxide. WO 01/44331

PCTI USOQ 34307 - 23 13. The conposition of claim12 whereiny is from15
to 70, x and z are each greater than zero, the sumof x and z being from
2 to 300, and the ratio of y to the sumof x and z 5 being from0.15 : 1.0
to 7 : 1.0. 14. 13he twpasipdbketiod < alanh31nhaietdinRyl $safhnvalsenb

resi due of diethylene glycol, and RL is an unsubstituted allyl group. 10
15. The pol§mefiZt & GFCcPATMIESALEs. The Ty mERPZAM® It *cPRANF14. 15 17.

The pol ymepkzagerofm ¢ abmsd®, Whey @hl saidh Jolyrer tgatsud Sraxl gRg having a
positive diopter.
5 being from 0.15 : 1.0 to 7 : 1.0.

14. The composition of claim 13 wherein R is a divalent

residue of diethylene glycol, and R, is an unsubstituted allyl

group.
10
15. The polymerizate of claim 1.
16. The polymerizate of claim 14.
15 17. The polymerizate of claim 16 wherein said

polymerizate is a lens having a positive diopter.



