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application is an application filed under 10735 U. S.C. 111(a') clainng
benefit pursuant to 35 U S. C. 119(e)(1) of the filing date of the

Provi si onal Application 60/208, 495 fi bedcagperady 2000, pursuant to 35

U S.C. 111(b). 15 Technical Field The present invention relates to a
plastic lens material, a productlon process of the materlal a plastic lens
conposi tion cont ai nigLge : : : HVTHREIr i ng t he
conposi ti on, and a,pradust eaMgeﬁt@&t@%;ofpm@%z&' %ﬁt«sc beter: Mg
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preventi ng damagi ng of a nold used for the cast' polynerization; a
production process of the material; a plastic |Iens conposition containing
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mol di ng, and fa\?'é’r 8d Swft hihbbP)dtyeabi I ity, evenly dyeabl e. Representative

exanples of the resin conventionally used as a raw material for plastic

| enses inckude 5 pol pol ycarbonate resin, polynethyl

met hacryl glfse resin aﬁ%&}éé?@% efjfsté ene gl ycol bis(allyl carbonate) resin.

The physical propert 88 Bﬁasﬁﬁ%d’tﬂqf&ﬂ-%?ﬁééseéft@ heselasddicnd eRave

Riat he{/ tlo bignsgm\&@ra?gsaégpﬂ@@\ﬁlgsﬁﬂﬁﬁ pr@c%@babkbtﬁle Iﬁaﬂd’ex@éﬂrmheplﬁ’bﬂﬁéi c f
e, Vo p n_thi i cat RL.O ertleso

the plastic | enslepesr i 5‘80?%%% eacchr}taelsnllrrt’gartge %lé?r'baed’ &5 pt‘tlgl Plt5Gs B

pl astic | ens derdbrednedohy potysny ridiee comprgibiona prdH m'nqdncman a
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The plastic |lens der 58 PPORT Jocf%lbé'r’b ¢ BEPRETH TV Sy AR 5&8% Py
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glycol bis(allyhcRuReRBheprbessd 45 AdvaIhageeusehd, that the
pol yneri z tol on reaction is easy to control because the polynerization
reaction g oceeds at a | ow speed as conpared with acrylic resin. 35
Therefore, a unifor nﬁpokymauhdaztirton reaction can be attained and, by virtue

of this, the plastic 1 ls%.Go is(allyl
car bonat e) resin g%ﬁ?gg P&fﬂ Cg?#l%go@%g %&%ﬁ Pvgiﬁh u%e%gl Eogptl cal
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pol ydi et hyI ene gl ycol bi s(aI |yl car bonat e) regl n has a probl emﬁl n that when
the lens is polynerized in a nold for | enses and then the cured product is

separated f the nold is damaged. |n a plastic lens is
manuf act ur emmmu lmlmmmmmal | ed cast pol ynerizati ‘ﬂﬁﬂﬂ‘@m noner is
pol ymeri zed usisagoto gl ass nol ds. The nol ds aned after casting
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20 glass is preferably used. Furthernore, glass can be easily polished and
thereby extremely reduced in the surface roughness. In the polynerization
process, Giehgeri nkage generally occurs. On the otherpbﬁ?ﬂnmsﬁg lens is
25 required to perfectly imtate the curve of the glass surface and to this
pur pose, the nmonomer nust exhibit good adReSion to the gl ass during the

pol yneri zation. After the polynerization of nononmer, the lens is disengaged
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is pried open ver reat energy I1s released and

occasional |y e\ﬁ)ér’f%egh%ék nﬂp%éiY@éﬁPé&&tYTthe? eBEFYL8 t h such a force
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increased in the 20 refractjve ex and this is not ge erred fromthe
st andpoi nt of LquarH'e&lHﬂl'd Fﬁ?g%s § ﬁe[fﬁécﬂi%ﬁuﬂlfl% i -asTPe I ens from
pol y[ di et hyl enelgisgdel 1bns(déi~Wed:eﬁ‘ﬂmn@ba}z}:alrbenate lresiddiits on, there is a
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dyeing whi ch i §,3Q, a0 Hﬁa{e peopgr ! re‘%&%%f%'l' L Ynb8QUl £ oGS Oy t]B' astic

| ens can be attaine The echnl as~an- ] rovenent &ffect also
Wi th respect t cimpRet ﬁﬁﬁbﬁtﬁ@%ecﬁrQuﬂ9¢eﬁtd?eBﬁ§lSﬁb%k@%y levied -di al |yl ester
gl i glomer dcorrpoEnds DrneentasAi ﬂges?e C)éplpllaiexaaelldhgaab@i(\yécatﬁﬁ ructure g
isclosed in the at|on v ative st al,l i an
Suffer froma FONETRIERGrhy &b Rad ((yBio iR o4 SR R T5) o
a nornal2ﬁenper@§Qﬁmaﬁﬂr esspplier EPIQﬁﬁ}lééﬁned Ehlslnbastiﬂahﬁeﬁpeand
becomes white E&Hbdﬂé@bhdth'Buﬁéﬁfbﬁi§¥§§érﬂi%stBSrEQB@P&EEb'd% rpedi ssol ved by
rai sing the te@ﬁf_th u3|ga sone _neans, the. conpoun ﬁg q$y be used as a
raw nateri al %%%%5 E IR Sy SHFBbRENTFROWESAY TR3FEar stil |
remai ns for possesjidtianicesanfiabighcAlmpomberst dgsplite thamnws due to excess
heating or in tf&ﬂé&ﬁv’e”ﬁh&éﬁ”@f‘tl efdeeCtnepbended biid hes agdit i on of the
conpound ecregg Erther re 10" an ‘extra process of heating the
conpound n us égé&F §¥9and the profitability is disadvantageously |ow
in view of the ener @her poldydédthylend asliyoe lobikifaéhyl oratitonftie )presdnt
i nvention has tE%”hdUﬂH%a@%o@Q 2ht el EH%'p%ﬂ&ﬁ!?l%gélsﬁY§€éﬂﬂﬂdH iy of the

diallyl ester oligoner co nds contai ning.a cyc¢l ohexane di.carboxyl ate

structure by t %30 TRCPRETSE PRBANTD ANSPRRIPSE FE2EHAP ERRF HE omes white
and turbid wherptameszis at nolowl sgéded e ecapared witbracryglic nelsdnebj ect of
the present mvemfe%fes EOuHE.93%ﬂ%&ﬁﬁ%%‘a%ibﬁn§egg{:f6ﬁ3éan %eoroductl on

process of the materi al | ast|c osition_containing t

material, a pl a‘%“f’fatheélné‘%lbt R nBYT YR QF |tn’dst'h§h€oﬁf36§1:f? o]r?nsanid’rd'ved
production 25 pfoaessheofpollpdipthgléne Aol bishathyl heasbdreaie )ofreisipr ovi ng
the releasability of a plastic lens froma nold and al so the dyeability of
the plastic |l ens as described in W99/17137 and W99/ 38899 can be nore
sinply inplenented. 30 In order to solve the above-described problens, the
present inventors have nade extensive investigations on various physical
properties of a diallyl ester oligonmer containing a cycl ohexane

di carboxyl ate structure, on resin conpositions over a w de range incl uding
additives 35 considered to be effective in preventing the conpound from
becom ng white and turbid, and on the conpositions thereof. V WD 01/77718
- 6 PCTIJP01103132 As a result |t has been found t hat a plastlc Iens
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More specifically, the present invention (I) is a plastic lens materi al
conprising a conpound containing a group represented by the follow ng

gener al for‘gyoi;\,.”(7 as a termnal group and a group reprepepi@miohy. t he
fol l owi ng 20 general formula (2) as a repeating unit, wherein a part or all
of 1, 4-cycl ohexane di carboxyl ate structuraP TGnits are a cis structure: O i
R 0/C (1) /OCO0OO0X~0/C( 2) O O 25 wherein each Rl i ndependently
represents an aljlsyhe@hOHR in YR UH17E4E8in.7 PCTIJP01103132 or a nethal lyl
group and each X independ resent.s _an_organi esi.due derlved froma
pol yhydri ¢ al cohol igﬁnﬁfis{% Z]OJ) 2F5ERY ﬁaof'r? n8°jc:56 Shhege 9tgcrt

hydr oxy groups, bdegeildgd chabonetmly Haginhés sdabakmoen btarsved 5 structure

containing a terﬂc@@heQEOHQe%gtﬁ%ﬂﬁ‘%@é@ st:@ﬁ”ghé‘t(v}ﬂe@%é" e@Reaki ng unit
of the general formula (2);, through an ester b nd. Incidentally, the terns

"cis" and ®traps¥essags Hdﬁ%‘?e??\ 3 SBRTRS £RE Qéﬂﬁ%t??c%’rpﬂ‘s”@n@rl smof a
corrpound 10 and thJalsslbs ldascobbeihed yetcaisk ing Linaaatye Rikagpdkotiohi ten.
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[ someri ant) , a1 & SR AbApSEaPith | KHE BYelab AL PETCLE ni SRATRMENCE)
invention (I1) |té10§eppécé§r§5ib¢ Yengneodexiingdt Iﬁéoﬁl‘)l 9%1%% refidiSmat eri al  of
the present inventi ono@b),erpomélgslmltchqehgl H@wmgdfff@ﬁ and second steps:

first ste a ste tlng e, rb chd_2

cont ai ni ng a ci ?dqty(raﬁgttu it ?liL%(f?l 23? 5?0 9é(¥/ eff%lhgl cghol in

t he presence of Rrobaex }@t ttléto‘b‘%%n ri‘—f@ ]l-elllscyél Eﬁémﬁ@%ﬁ%a}ﬁb@xy\mé acid
ester; and secomd;rsu@asea sheptdn PHd @uFe@dpaotiiansest sdpdiatald erofmeact i on

25 between t he ohexane di carboxylic acid ester obtained in the
first step and ;t F\Y?ﬁrgdri%ﬁea?‘%g%olrs i%"%éﬁggpr esence of a catalyst to obtain
a conpound for a pI agni gehenslnea epliadticTRenpgr égemenufactutesh byl BPy is a
fOWDOSI ti qf?al for caalfi@dplc%ﬁ:' ol 176U ¥hBYell REREMY Als W\@%E‘!E@dat
one. conpound T ePSEnEHE BYSEACITH oG BENEFaTIEbr IS TR REEE | O v
~~ R2 (3) Ot scaswngleid7tBeaning RCHshROly08&82omhed aising repiesegt S one

or more organi c J1gshque defilbyednfd,0om %t%mhxe&ac Sgh Ul ed %@wogggseav' ng
2 to 20 carbon atons and_cont ai ni n 2 roxiﬁgéfggs eac

i ndependent |y r et SSEFCELIYnCHPRYd g’r’b@&a&llté( REt A g*rrtﬁ}"ﬁ 5favi ded

t hat wher @0t he mldper isf plgdeoaylyruaegss | Fu¥thermers, i sldsrcaan bent eger of
n-1, t is an Integy rlgogaohkﬁea aﬁ&'dchr%r*ébhz axBrehBE! f—@&@ééc}’ irl Rpel €rm
"entire curable co as used herein refers t a tot anount of the
plastic | ens 10 SHAfE@FEaFoY9LENPRES present invention (1), the conpound
represented by the aliavehkopolaefiPatdrch droveeser caopod yeterinkallee Wi th the

plastic | ens, alaridhial Hig.pLeses) ey%s%;eﬁegnhgha Ofnd N fOTROUNG

represented by the abov or mu reseht invention (1V) is a
conpositi & for Zegrized &o| §H§fﬁ%‘éﬂe\f ditHgrate t"— e presentt itheemlioss (111),
further conpri sigiyfacemafidltbotilds pRidpdey EhssSmehomér | masi comdbiadi cal

pol yneri zation i r h ijqp for a
plastic | ens of EP:LCH %(t.()ﬂersg'g’gelnggl nt\eégn 1?30%\/(1[}3??_?19 %‘HE %re en S%Fltve%tl on (V)
is a plastic lens obt‘éltﬁédtt%? BOFYIRF 437e ieBnPEsRPRENeF orthe pieast ité | ens of
the present i )nv&mtsemrga(ggal Xroem the qmrmemol:cdnvemhnenpfédess Hwupnaeyent

i nventi on 4 VI r ti roce 2 t t 0

present i nventl dn ?\7)%':]% %% cé)crl ptsll%(?n?noﬁd lg aE&a‘%%Aelﬂfur];e”e?:l 8a 400
MHz 1H NMVR spect}\rf-’ur‘ﬁhélﬁ‘altﬂméfr f hee 0 rifFaatd etneurga asarsel%as%ch@wat erial

described in thedfasPeninigSevEhda shddk tmad0BeMaudEdNVR spectrum chart of

Sanpl e F (cis/trans %h§35kglggsing with such a force sometimes damages

the glass mold. More specifically, the glass mold is

35 partly drawn out and cannot be used as a glass mold any
more. This phenomenon randomly occurs in the production
of lenses. The loss caused by this usually reaches



Fig. 2 is a 400 Mz 1H NWR spectrum chart of Sanple G (cis/trans 2/8). 35
Fig. 3 is a 400 MHz 1H NWR spectrum chart of Sanple H (cis/trans 5/5).
Fig. 4is 04)8) W 1H NMR spectrum chart of Sanple WO 0 spd o5 - 9 _ |
(cis/trans = /% PCT/ JPOL1/ 03132 Best Mdde for Carrying Qut the Invention
The present invention is described in detatl~below. 5 First, the conpound
for a plastic lens material of the present invention (lI) is described. 'The

present invention.ddd1 i ¥ F&'hés !rBdL@E':‘éor'im}F:.eéié"o:iCm lt%ngegsggnpound
cont ai ning a group ‘rggresente \é above rrru atg’ as a_termnal group

and a group ZO repr eSbRM Ty cﬁﬁ?ﬁ% Rl the Bptdtitg unit,
wherein a part stighitd alnoﬁ}rxty(olfolaemahé—debmmmqIas;emtsmsuaddeal imngdree are a

cis structure. (Easdalddueviel: tng¥chanexans, dialdioxyabe sLopstefal unit

has stereoi somers of cis structure and ans structur )

1, 4- cycl ohexaneCdi ¥ bBAA atfers eXaBPLR al 2dRRTLIT dhhe |§F§§FFE Feskstaftteri al
of the present édueMd ofhidh) iiss apbaiaat o i giesl fasic Gtedl. N nacar@mgly,
structure. |If t?li_el compoun d co I‘IrS g Onrlli a trans structure It ough it
nmore or |ess varies epencfl A SRt 0CERE" S P U Lrkl AR Pr8Pe §
crystallinity isoljerrs aihis hnrgﬂblamd the fluidity at room terrperature is
lost, therefore, theré‘&fmﬂ&ﬂé% ier! babl8ohPndeapi® idiemaBdet & d thsdP

rraintain e flui te ure, . S preferred that_the cis
structure Agorrprf'ge ﬁ'\%’o 5%%5@7ﬁoggge ?’émpr“ﬁe‘# kﬁp g?rﬁb?ere 811
1, 4-cycl ohexanetdl@a'rbip@nﬁeel)sllexamwedl Parents. Pul:rilfqartrmhaotl) each Rl
i ndependent | Y T EREESEIL Sorfl) @altﬁhtgﬁﬁﬁpl@étfom hald Yint@raHPiohsm fOrmul a

2 h X d dent d d f 30
Dol Yhydri ¢ al CoRBFoHai HiL S 40088 1P Bh! L b b8P ar ng 2 to 6
hydroxy groups. The JRfWrledd3sRE dhdepeseentdy ofepr ddeillyl psthakakder ei n
| ndi cat esl§ hat & %&T«?P,i %Héﬁeb%r ¢HB bgglt@ﬁéxl? S£rdd 1ﬁ%f QHBSHHERT SEHLd Dy

formula ( arret up In or an a roup i n one
terninal. gr oupt&H %Ia%ll%tqfﬁ} sgREWRat oY $eCHarer Hcoéﬁel’ﬁeﬁal Bt®up. The term
“each X i ndependechnyquepi£siilld’ nas dted satIWFdiobsy’18vell0 PCT/JPO

1/ 03132 herein h ¢ o I (4) as one
exanpl e of the ?gg%%%ﬁ%r%n%& rg%r égglﬁ%i%}l 3‘@”;9 cﬁﬁg{ﬁy?z)p%%LQYLQ%n iC

resi dues X cont 8l A8eMeH, tHhe capesk ﬂﬁ@suhﬁtr%@%lhhcpé"f%@@éﬁ@ 32 ‘éh%h other: 0
O.x~ ~lc 90/ 0 OrE¥ridyive Oinacshand nheamsxnwmml Yrbfptesents an

organi o res! duesSerhXsryrama el uhuds) o al cghel NN, 20l 85 2, ogk bon

atonms and containin roups, mre re

integer of 1 orPhpseic 1@%&@“&@9§¥5§%6th%¢%@% biis (pdtybxanpl e, in
the above for mJEarf:&).atéT) PragiinG I @i 488+ Xor[ eide Al:0@ANbeoheSHh dLLS
derived fromdi L'E en‘_'g1t ol yh ari LG aI cohols (that is, the organic residues
are derived one BRe-1Tom r’ﬁllf’ AaS Sof pol yhydri c al cohol s) or all are an
organi c 185resi due derieenpiianal ReteatePrRbhicatiqns yWORQrild1aV candl (t hat

i's, morganic resbdyesssy edpbefno\é%dufséoa’foaedkanpypfed&@rylamgbﬁeﬁl cohol). A
mxed structure erived fromthe

V\/n d
same kind of pof§hy %???Jcsin%liocﬁ’oq 0215, ggéﬁgggg%%%gﬁa%e gtﬁ"&é&r?ro%?%ew
di fferent kindstbe pobhhsmirdeft causdhgl damaaingled fe uwdd. avbtbkever, in this

m xed structur ere@é&s bgn R RYebiel anﬁPQ&OVe\?erp%fytethe&ﬁ%h”ﬁé' be
r epeat ed. ?é c res dues X are

Gortved 70m o BBPORSE! PEoSTAhar AXPRRGLACESt S HFth HefuroRy BF Sps. o
part or all of Xepancéurbheartiraneda bhahched the useahmdguenhaenang a

termnal group Qﬁ\pi‘@(f@ﬁéﬁt (é-ﬁfé?eq;d aqsaewgealfsswu @ th Thab21on Ly ough
an ester bond. Mire sp&t}nﬂ cally, for exanple,” when an organic residue
derived from trPREYRYI ?J’r’b‘b’ane as one 30 exanple of a trihydric saturated
al cohol is present |now(evehe Heastiiad ly@nestar esl bdomsesr tdomppuedent i nvention
(1) may haye a ruc, S f WO 01/ 77718
H 1 Gentta r SR A E T GRS oty 1 g IR

disc osed in these publications have a relatively high

crystallinity and suffer from a problem that when stored



0O O~CHZ~-O-CC,0CO00CH ~0/ C~0 COO course, even when a part or all
of X are an (5) organic residue derived froma pol yhydric al cohol having 5
3 or nore Rygppxyigroups, X may not have a branched strucpei/geodbardll. In -
formula (2), each X independently represents one or nore kinds of organic
resi due derived froma pol yhydric satur afed 3l cohol havi ng 2 to 20 carbon
atons 10 and containing 2 to 5 hydroxy groups. Exanples of the "polyhydric

saturated al cohqlt Ranopga2 E&nﬁ’&a@@fz@%raqggﬁ EBE' &OIBrﬁj jdidod be 6 hydroxy
groups” include ,the f | owi n cgebc i C exgngl qi i hydric saturated
al cohol 15 i ncl Jd®et Feﬁ%mg?% SgfY o’fur pr opanedi ol ,

1, 4- but anedi ol , 1, 3-Buot anehhmlqasm,opdh@xle gbytpohndhmmmcénedgbycol and
1, 4cycl ohexanedll:fltsq_% OltheSE’&g;BéfaCttf‘f@%h%% gBmé heddd MMAHd CoRboghgat er

hydric 20 Bolyhy ric sSaturated al cohol 1nclu

ceri
tri met hyl oPpr opdH¥, Per PREENST oF StHafetesertnér 9t%}'?“i‘iﬂ° s&f ypoRPHE132
VIO 01177718 - 12myP@]5bM?@n;L/mmaen1| perfieaer gLl t obmaint smobi tol . In
addi tion, dihydr o%s%.%&ﬂ@l&? hﬂ—les ﬂhﬁ' Q? Q@T\?}@e&hagﬁggpdhg %Qe mai n
co

chain, such as eth [ ene |'ene triet ene col
and pol yet hy!| en@"g’leﬁéoheaﬁvwgb%f LPS‘“EdtUIB‘ N@@dP@EEOY%}“%‘hﬁl efth‘F€ p#B’é@ﬂ‘E‘ed

i nventi 03 i Is nﬁtbyl ithet eddloidhese t&tﬁawoﬁﬂp@uﬁ&?d’ébﬂéasmng?utrhﬁSEmﬁﬁééhydri C
saturate cohq t rised in

t he pl aStI? Iensa!nrrafét'ilaa}é>g % &erﬁeésael{n )r%\l}gn?gﬂﬁ "?@ipoqy&%py gﬁe 10 gl ycol
and neopentyl gIBASEISsSALY Bﬁ@f‘é‘?? eRFOdeWbG-rléﬁyl éaedy ﬁn‘q@eﬁﬁﬁéYpl@Werred
The repeating numeiietf oEhendrondxdieRieRparead by formula (2) as a repeating
unit in the plastic lens material of the present invention (1) is not
particularly 15 imted. A mxture of materials having various repeating
nunmbers may al so be Bdedlofure hef nirwentileare ari ses no problemeven if a

material waere the rq‘maaﬁkageﬁyrmwedﬁcﬁ aad Beaﬁt@aaélaé/mr ackBfptepsati ng

nunber |S an |nte er o alr e, _use | C Ver use
0 oty the comATttgvanshe FRESt Aty ot kher STeL P ke RS Eher 197 01

t he standpoi nt cforpoiundsi agntaen g eactcy@floﬂahaapeeémrbamémtleon Usual | y,

the repealing nufieloQkol By GhRuR, HRAICRLRECnDY L ASTBA &ifd) cag & repeating
unit in the 25 plastic lens materlal of the ce1 i nvent] on gﬁ% i
g& | & PRsing

preferably an i MEPOunGs becppegvhite ang fur ‘%n Nt HShrtc
only conpagnds wemerahersepeatenglingiyer teecebdectlof sthesgadtebenta pl asti ¢ -
| ens conposi ti Orhnvte*i'ﬁlé#a' ¥k %%Fb\mi&?%ﬂtph%lt% Ert eRpEs-iaid ghis may 30

cause adverse effects or exa curing, the curing may be retarded
or a part of th@TsHssiRR Hﬁ?c?%ﬁmﬁ#fﬂMkHP@&rﬂélde?eP%%WﬁFblﬁﬁé physi ca
properties of trubmpﬂyailphoduntalmﬂnﬂ1ﬁhﬁ mackahkatal a pslpetid densAll
conpounds in the e i al .8 y hay ting
a"?f.%te]gi E!y Q&g{)@é SHé'c g%eragﬁh I%%u.c%?gﬂ

nunber of an |nteger 0 nore pr

pref er abl ¥51 t o PEPCEmSpOAidthg BHATHE plreé’d*uctlpoﬁ e%d@he SEfecthel 4 WO
01/77718 - 13 HabrdN@Qhg08A32r&Ved HeiXARG difcar poxytic bigd feseh ASld raw
material my rengid ol hEPhaskl oGNS IRhEr b3hslc n IS aab L aYEgt i on

) but the Iarsl%arl ens fél}u 8 sEio © ¥€

(1 )4 cycl ohexgnedr‘béﬁon?(%WFWSa%l"EP 3@r39§scénraﬁ/ %%t‘f%rsilé.‘}Plle pr esent in a
proportion of 7Qimmssienaediore based on the total anmount of the plastic
lens matenrjpl of the jpresqol Vsecﬁ\}eonch@ abo‘()’@e esOF rﬁ?ri P el bjfﬁé‘ded
with the corrpound of P‘ P %g repare ﬁas s conposdi 1 on

whi ch is descri BREESERY ap@entg%m@y@dm e#ﬁ?%é"@eﬁé‘f%ﬂé&%ﬁ"@ﬁeoﬁol d may
be damaged at theardiidwe @hyseeal aﬁtdtﬂaﬁﬁl%sc%lfea ewﬂyﬁ ésmm bhegehass nol d.
I ncidental |y, the te r.m. % Jcé}ﬁ xaneéﬁ_l ca ester” as used

herein incl udes % tlallf/lllnf 3 bt B ‘?a% r%turrg,t% car boxyl
groups bot h ar e zddiy gompos it herhadrer almdeychoﬂéxarmh%dﬂm%@ﬂylhawes\here

both are gt hal Idd@l%reanéoalbéyémmwIlnlpésyeh@ﬁ%ml&%eaml ate
where one is all d and the pthe al lyl.at ed The present
invention (I1) i EFFPBéagb%?%ﬁf aﬁdaﬁﬁgii %ﬁv%%t??ﬁ1ﬁﬂ“?fsﬁ§lgn5rocess
for producing tkﬂhqﬂe%@tlc | ens material of the present invention (1),
conprising the followng first and second steps: 25 first step: a step of
reacting 1, 4-cycl ohexane di carboxylic acid containing a cis structure with
allyl al cohol and/or ' nethallyl alcohol in the presence of a catalyst to
obtain a 1, 4-cycl ohexane dicarboxylic acid ester; and 30 second step: a
step of performng a transesterification reaction between the

1, 4-cycl ohexane di carboxylic acid ester obtained in the first step and a
pol yhydric al cohol in the presence of a catalyst to obtain a conpound for a
35 plastic lens material. The plastic |ens material of the present
invention (I) containing a noiety where the 1, 4-cycl ohexane



WO 01/77718 - 14 PCT/JPOLl/ 03132 dicarboxylate structural unit is a cis
form can be produced, for exanple, by the following nethod. In the first
step, 1,4-cyclohexane dicarboxylic acid containing a cis structure and

al lyl al coR®" 9AHPor 5 nethal Iyl al cohol are esterified JSHE4S3¢H alyst to
obtain a 1, 4-cycl ohexane dicarboxylic acids ester. The term"1, 4-cycl ohexane
di carboxylic acid ester” as used herein includes, as described above,

di al |yl 1,4cyc|ohexanedicarquylate di met hallyl 1, 4-cycl ghexane 10

di carboxyl ate and alftsAdesatityl 11, B2 Reeh | thatappBigPLte. lens
Subsequent |y, imatdwizledord sfepectheetdrisodbttainydadgl id+oyel wihitkanend
dicarboxylic acidpn Hardtdo3 BELYRYTELsal NNl ARC abUBLERICd O -
transesterification in the f resence o? a catalyst, ereby an objective
pl astic | ens naf@fpefatusne SénogﬁaPﬁéaPcﬁf o iEralddngr E88nFat+R etk idn i s
not limtesl thetis stanttars ep auchans ptrudiwna iion twey chelondeshne i f
desired. o Te chikaslodontd BelBbiLs ufl 8 dondddhaO RNt heul Al Y |1 ¢ ed
as far as it is a catalyst capabl'e of "generally SyntheSizing an ester from
a carboxyl i c acegtehdPkivaiegooNPOTRABsecrd I N EVe LOALERYPSt s are

particularly suiiéitisoffihtspetirhiceuedanphess hereof include

p-tol uenesul foni c acid,, .rethanesulfonic_acid, 25 | furic,acjpd d
hydrochl ori ¢ acid bﬁ%uﬁﬁﬁfr fbgénﬁ?iﬁ9%n¥?%ﬁ1$%?n %%anﬁtgég§ efe %PS;AnDng
these, pt®0 uenesompamitiaricompyd skaohhhesabdomdesagiidedr mapestal rantd aThe
reaction tenper éyﬁﬁallyﬂ|E%ﬂBoh%Ee§t§Eviﬁ Nota gt iR8Ict isgwhiathye| i s egd but
it depends on t ? ojlin 0|Qp,ofdtge SO venptused as an.entrai ner. The
reacton tenper BLAT & o PILAREARRT 68T SR Hif FOTBREREL A8l SUBOP TS 20C,
though this varaesthepmmt ngren theepsoblentolisetkveds dyringeihi a scusedp, a
solvent may be Ysggucidf 483 ¢ se}ﬁ!ﬂeiﬁ%:‘{@ﬂfnVKHSCS‘)e%%”]gEGohlﬁfﬂsﬁéd”Ot WO
01/ 77718 -_15 CT/ JPOL/ 03132 particularly imted as far as 1t does not
inhibit the estBRFEF 2R itiPSSeddtéRISSpeci fic exanpl es thereof include
benzene, tol uene, xyMerne sputidieladhgyabke brésdrite ipvenedbni Q(enisosn i s not
limted thereto z el p The
cat al yst used iﬁléﬁgﬂgé%%ﬁ%%§¥%gg?2 ggﬁpggg%éid¥§$ﬁ$%ﬁﬁﬁi%gégéég a?égs it
is a catal yst WAFERP CERPIRSQyERsy BY| fhaséalieving dargxsdsterrrieatl bps

reacti on. An orgapéemieiRl grennpewnddai groapt repiteddnt gl eyerhedf 6htowihg

specific anpl I.ncl trai t.i,t ap retr oxy
titaniunlfgibut???%ﬁggiﬁ%g%ﬁgﬁggﬁ %?i% %%?%%?Bﬁg¥ﬁpﬁﬂ1gbgggﬁgc%tgga e and
zirconiun1acetyPﬁcé%%w@ﬁe%rQHﬂM9@@¥?xﬁﬁé PRy IRrenSitsHCE3rabt uRits t ed
thereto. Anbng tbhesg,cié ¥AIddwreqXxi de and 15 dioctyltin oxide are
preferred. The reaction tenperature in the second step is not particularly
limted but it is preferably 1300 to 23®C, nore prefergbly 120 to 200C.
Particularly in the case of uging a sdl vent, the reactlion tenperature is
sonetinmes 20 limted by the bdi IRng pe?
step, a solvent is usually not| used® ho
desired. The solvent which can be used id partiguliarly limted as far
as it does not inhibit the estler exchange dcterf. Speci fic exanpl es

t hereof include benzene, tolugne, xylene and cycllohexgné, but the present
invention is not limted therdgto. Anong these, be€nzeng and tol uene are
preferred. However, as described_above, the second step_can be perforned

wi t hout using a solvent. 30 The plastic bens conposition| of the present
invention (I11) or the present ipventionll(1V) is described below. The
present invention (lIIl) is a co X+ onC | astic lens, co jsing as
essential conponents at | east one ﬁﬁasti $ ial of the present
invention (1) and at |east one cpnpound rep ed by tlhe above WO
01177718 - 16 formula (3). PCI/PPO i/03132 TRE p lnvention (1V) is a
conposition for a plastic lens apcording to the prdlsent jnvention (I11)
conprising from0.1 to 10 parts mass of at | eastO one radi ca

pol ymeri zati on (hitl.ato el f 1 or a
pl astic Igés ofhphgbgéeé%n I}nggﬁ€§%%§?$?q%?¥§h%%sgéggogﬁgygg%%e ented by
formula (3) contained in the plastic |l ens conposition of the present
invention 10 (I11) or the present invention (1V) can be synthesized by a
conventional mnethod. Exanples thereof include a nmethod of performng a
transesterification reaction between diallyl carbonate and a pol yhydric
al cohol in the presence of a catalyst (see, JP-B-3-66327 (the term"JP 15
B" as used herein refers to a "Japanese exam ned patent




publication")) and a nethod of reacting allyl alcohol with phosgene and a
pol yhydri c al cohol while effecting dehydrochlorination (U S Patents No.
2,370,565 3p Q Dpnsg 592, D58), but the present invention igcfgoihiH ted 20
thereto. In ornu a (3), Y represents one or nore organic reS|dhes derived
froma pol yhydric saturated al cohol having’2-to 20 carbon atons and
containing 2 to 6 hydroxy groups. Exanples of the "pol yhydric saturated

al cohol 25 havi%%eg LQeRA1 £ %2§¥#&?‘Hﬂq %%thﬁnlgﬁ %@éf§ & SQ ¥S

groups" as used herein |nc OW_Ngs exanp

di hydric satura@@d°£9€8h§lr?h%@%ﬂk?%ﬁ%ﬁ?ﬂeﬁ€°ﬂl?CB? Y coI

ﬁ 3propﬁned|ol hkv4nbu2aﬁedzmlcaﬁbdhluﬁbmmedndlcoﬂeawmiﬁgdziﬂb gIqutny f
exanet hyl ene g clohexa 0 ifi es o

the trihydric o ateg %vﬁ?g% 49 cfgg%gggt%%Fé$%ohoP%%%é
glycerin, Bri rretSthéFBFGpaﬂ@tanR@t%We&F“éﬁlﬁén@ro’ﬁBrﬁﬁa‘é‘r%/tmetréll 35

di pent aer yt hri tczbratadasmlpl 406 . a | Fepddiitigoanidi By dehe gatddaat edrahgahol s

cont ai ni ng an et her he such as diethyl ene glycol,

di propyl ene eg 2% gﬁﬁ@ﬁ%&/%%ngag!%5%%PCT/JPC&/03132 triethyl ene egcoI

or pol yet hyl ene gIycéncmﬁ§nE@%hYbéﬂuséﬁrmﬁeééﬂéésa@@ SEEAN] hé@Spuesent
invention i s notelrieAht Qdfé.@ ttaeeee Sc}éiﬁrleftlrﬁ.cﬁlaﬁmbﬁérlm d Rexopakyhydric

t t ed_ al cohal t h | I I
di et hyl Ené%gfic%%ﬁrlﬁ. BP OB PEREPHh yibieetar ot Spandibe RSB Ul n:

gl ycol . \When di remsigthnyat ed al cohol ,

the conpound 0b%§%?%@ob§é§h?thdééﬁﬁ%ﬁld&%”lsgh§§§éﬁyﬂ CHF DU @h138REed

speci fic exanpl €s er eo rade nane, produced by PPG
and Nouryset 20°%tipBJAFRRRBATY DdUd&T )by Akzo Nobel . In formula (3), each
R~ i ndependent|y reprasepresait alnwdntgooug 1any asnetpeddeds gicaup. For

exanpl e, waen n Jidadc ggetﬁerm#@l@fléner mataftgt b8 @néﬂ Kol the 15

conmpounds represente oW ng genera or rul ae g

O-C-O-R2 ( | | o0 iAyengiopolIp, (comyriging shgotpliowing tﬂnr%%é@é SFrﬁBElnds
for exanple, ingdtepsula (6), three R2 may all be an allyl group or all may
be a nethallyl groupg; thlgt $0 possible that two RZ are an allyl group
and one R2 is a methal group, or one R2 is an allyl group and two R2 are
a nethallyl group. OF 259509?seea@tﬂél%dné—gprsﬂpbexwetwq@qmylﬂer reLd (7).

I n fornulao(&),d%mealﬁﬂagoa 80§ es Of gAlir@ meﬁhdue1ﬁeram@ﬁhélwyndaomolyhydrlc

saturat ed aIcohoI é Z coth QEIthé1ﬁ¥€% cgn gcontal %¥i$% oﬁ%hxdroxy

groups. If a co avi an orga T resi erfved

01/ 77718 18 PCH leeftmsigaep@nqwmanioosmlupaaeéldaeema afifer e t he nunber
of the hydroxyl groupgcbAdYstépan integer |n excess of 6, |s used in the
conposition for a plastic_|ens stl ens _pbtalne Y, GUrLLR t he
conmposi tion nmay be 5 dF§§8v3ﬁt%§%§ﬁ@¥V’ 8F3§gar% l?% nﬁhe°t9°

resi stanc@5 Al sdetiveea @bﬁpéuﬁdc}'talnhﬁgwew dnganb@xym oﬂ@-dﬂ@ﬂt\%d froma

pol yhydric saturcmteqnehcehothéhﬂﬁst he: sy Ebar aog,otimydrww QXMoh@oups in Y
is an int eger %[Seht han
1

t ion for a
pl astic |ens, é’rSF%F% ?eﬁscao%?l%‘lsﬁegobﬁggﬁtpn% g d\);tgﬁt ggeousl y
det eri orat ed i n Hestticedessanaeeninll sol vent resi stance to an extrene

extent. Assum ng thabhbhﬁraggﬁgr1ﬁ0e$WQﬁP§XI§50HBSa'6bﬁ§d§hﬂlod3fb% Q or an
integer of n-1, t~i s ,an_integer of = in for (3),

e e 0 1t R 1oBE SEPEOHIALNG, o SHEEELAL SHIRINSL S A APAE s, of
the final plastiond pisstds hany hyikmobal gifotibe psepestsi iwerdrienpréfer abl y

subst i tuted for 44 1¢218a8at 6nd" Sbifborild HeyaBsEh eyl bpScEnRRdichdngn the
proportion of 20 respective congoun wheré t is less than n, the ¢onpound
where t=n prefen%ﬁﬂ?fa&CSBEWPéaf #)80 massy or nore, nore preferably 90

massy or nore, in the conpound[repre e ted by forqpula (3). The ampunt of

the plastic I ens material of t eHg t _+t®yention (1) blended is
preferably 0.05 to 30 nass, e preﬂe abI 0. SRt 15 mass, based3gn the
entire curabl e conponent conta ned [i n §he Iastlc Iens conposition of the
present invention (I11) or the presSent "i nvention . 30 If the anount of

the material blended is less than 0.05 mas s , the effect of reducing
uneven dyei ng may not be brought out, whereas if the anmount bl ended exceeds
30 mass , the profitability is disadvantageously |ow, though there is no
problemin the performance. 35 The anount of the conpound represented by
formula (3) is preferably 50 to 99.95 nmass , nore preferably 70 to 98 nass,
based on the entire curabl e conponent WO 01/77718 - 19 PCT/JPOL/ 03132
contained in the plastic | ens conposition of the present invention (I111} or
the present invention (1V). If the anount blended is |l ess than 50 nmas s ,
the plastlc Iens obtalned by curlng the conp05|t|on may be deterlorated |n



di sadvant ageously occurs. The plastic | ens conposition of the present
invention (lI11) or the present invention (1V) may 10 contain, mainly for
t he. pur pos q{ %ﬂ usting the viscosity of the conpositio nor e

* nononers c%ﬁ%ly %lzable with the plastic I ens materi al q’Iﬁﬁgm%EQSent
invention (2) or the conpound represented y-formula (3) within the range
not exceeding 20 nassy based 15 on the entire cur abl e conponent contai ned

L0 Lhe resin cOMResLEl P SOL-ARESELS Leng ol She.presenlbavatl ony

Exanpl es of the nononer im
group or an al | fromraupel W if @aéiiééﬁbe@sakﬁohﬂe hﬁ}’n@mﬂ I’qavizﬁgc@rbmr yl
group include 2Q+8®s hadd (d’&iﬂ@l&ﬁhﬁl at eoapdny &ﬁ&%@f oudsEt BhaR! ¥ at e;

specific exanples.o oner_ _having_a roup includ acetate
and vinyl benzo P%eP%R§F%§E§nﬁ%REeé£8 | 8% %4ﬂ¥%éﬂﬁﬁﬁp ah&@?ﬂ ig% al lyl
group include doabhy} Hr®rigied dhetambede chindoxyikere oefndhydn:akjrygrau@s 25

cycl ohexane di capbexyd a,;e S qS Q)OWrS%Ln § REo PELSHN N JINVENLISO0RLI $nP8ked | M ted
to these specific exanples in the Tange of not inpairing the

physi cal properPfe$ ©? ?hé“ﬁ?é%ﬁi& FeRs obtained by the curing, diallyl

pht hal ate, diallyl tEnejdnaldyg, tieakeyh rennﬂuduﬁuﬁahleS&ombbyénbEnﬂnate
and the |1 ke CansghSRehe: SRtk erd oAkl 0g: AEC fosREARILLLYG | @St NG,

the viscosity o ens composition ot pres rnvention
(111) or the pr@@%ﬁfl?%v%#n§4ﬁ1Rﬂe9fnﬁa}nﬁﬁﬁﬁﬁ%ﬂISFRN;?@? CREPPYAYe from 10
to 10, 000 nPas abpzéséﬁtéa pr edhey abbyef fofmila t B )L,430 ahokomadr e

preferably fro S d nis a
Vi scosity nh%??%ﬁ% %gi%lﬁégﬁJﬁ%Elggi% %g§%ﬁ¥e E:’Eb%rl:{:‘:ﬁroft'l %ﬁ%nal

vi scomet er . ThePF@ﬁ%@to*nﬂeﬂﬁkﬂﬂadéﬂeprl§h€e%QWPQHnﬁ|H¢R§@ﬁ&mteﬁnbYWEMQn1

R kaaaku Jiten ébaagaﬁ@rﬁﬁmgnqgg and Chenlstry Encvcl o~edia,~, 3rd ed., 8th
i np. (Junf 1, 1977). The a untvp ?0”%5 add%g i S tprefgrably 20
mass% or fdss, more r%f%lfasoef 10 r’ré%%s}no bs®S HAPTROSHELRB £° r%ferably
5 mass% or Iessplbate@l eng eaanding tar bbhe epxesponemvenddoai H8EI) n t he

conposi tion for farﬁhéﬁté&nﬁﬁfﬁr@f ftrBﬁ present1o petd oy mbkst Be gpnoner 10
is added in exc f 20 sical rty val ues qui red for
the plastic len a?%%dF?§;Qﬁﬁw gyﬁﬁgl?%2+?§)%ﬁﬁ§+ oﬁFFcéb pPAPRT ty,
may be disadvanb&gseaslgfrthhunnmeQntopn|ﬁar aoreerioraleniseofethet ed by

taking acgpunt gioLBRtkimsedhd harHyxing 15 ratio of poly(allyl carbonate)
and allyl ester ollgoger contained in the conposition for a plastic |ens

and the physical prop t@r%éﬁQﬁx$Q¥iPﬁ18§ 6Bl i T2 RIASCY 1eBguPPERLRRA t he
pl astic | ens obbgi nedify tie camposg.tidhefoprastplkadteits lemsposi then of the
present 20 '”VeBEbQQnUi/ﬂvéwl&rP’Itﬁ'ﬂ) érré‘ﬂég&%: Mty@weaac%gnéwst' ator as

a curing agent and this 1s preferred. ' The meri,zation initiator
whi ch can be added tBh?h%r?ﬁ%ﬁﬁ|%PW%&¥§°BoﬁﬁBkliﬁcﬁlRﬁoqﬂﬁ§lﬁPeEEﬂ?e?ﬁventlon
(1'V) is nks parbifctharpyastiv tlehsad ahknpwas&be riadiexadigmol(ynyeri zati on
initiator may be added as,long as it does not adversely affect the physical
property val ues of the plastlc | ens obtai ned by the curing. The radi cal

pol yneri zation i nitiBFépf {RPsqEiPtion RE BrawdR®ds i nvention is, however,
preferably sol ubl e ipadf Pidefe cmmaoment HHPI esemR lspet:bﬁumommsd tgfon whi ch
is cured, and g r e 0 Speci fi. X of

t he radi cal pol ?ﬁ%r ?éﬁ??‘%ﬁlglﬁ V\E%cggcan gerg"dadlecpiﬁ%lﬁgllgag E‘th?g

di i sopr opyP per oRya@ptas bonat e, dlcyclohexylperoxy di car bonat e,

di - nbpr oloyl pe[)oxy 35rdgcar bpenaé: ElLOwiMH&eQiMWE@%E:@medbﬁlabedﬂﬁ;ﬁn%ﬂ@
tertbutyl perbe e t invention is not limted thereto. In
viewof the curibi ?Egét% o‘i%%g PCT/ JPOL/ 03132

di i sopropyl peroxy di Bagbohat® 3 £ eer rfétNMRW@e&mum chrt hef reamds

pol ymeri zati on cmthayefa@gdedg;ﬁ)preferably in the range 0.1 to 10 parts

by mass, re preferably to 5 100 S AS S of
the entir& curable cg On%n%sd%ﬁﬁﬂgh§§ H%qﬁﬁi §%§§ e §%§£6%p bSRicon of
the present |nv@nﬁpéﬁ/tr¢m§ =|5/%)he anount added is less than 0.1 part by
mass, curing of the eegposiison 40y Miz0cadA pdcfirtinerhhyt shesagsd f it
exceeds 10 parts by nmass, the profitability may be 10 di sadvant ageously

| ow. The plastic | ens conposition of the present invention (Il11) or the
present invention (1V) may contain additives conmonly used for the purpose
of inproving the performance of the plastic | ens, such as a coloring agent
15 including dyes and pignents, an ultraviol et absorber, a nold-rel easing
agent and an anti oxi dant. Exanples of the coloring agent include organic
pi gnents such as of anthraqui none, azo, carbonium quinoline, quinoneim ne,
i ndi goi d and pht hal ocyani ne 20 series; organic dyes such as azoic dyes and
sul fur dyes and |norgan|c plgnents such as tltanlun1yellom1 yellom1|ron

1. 1 - . I T e



WO 01/ 77718 - 22 PCTIJP01/03132 as dil auryl -3, 3" -thiodi propi onate; and
phosphoruscont ai ni ng anti oxi dants such as trisnonyl phenyl phosphite. The
total amun,g I,%P@ addi tives added, such as a coloring agepypehfissdi ng dye
and pignment, an ultraviolet 5 absorber a reIease agent and an anti oxi dant,
is preferably 1 part by mass or |ess based on the entire curabl e conponent
contained in the resin conposition for a plastic |ens of the present

i nvention. The &rqgg?ytkgﬁgn1|9p7 V) is described below. 10 The present
invention (V) is a plastic | ens obtained by curing the plastic |ens
conposition of the present invention (lI11) or the present invention (I1V).
The plastic | ens of BeketpMesdenfor rymmyiog sheutle pIefattildy have a

refractive index of 1y é%r&@a%t %ﬁ/é’:ﬂtljo% %Ecdeggg ﬁ%%qui %eg%%ﬁ brglu')arrpl &)

production of a plastic rens active inde

usi ng the Sonpound r8pF&sentle FRPRVIAIERL( 8) PAASHLG APNFametexiaLlsO8 nol d
sui tabl e only fanhet beependuthvem: dn plIgstiscdebavilgd  he sane refractive

i ndex. As far as the I d d, h C e.int e

i ndex works out to tﬁggc E%Q%H?nqph %%Sﬁ(g g? %ﬂéﬁ%Sti& @%S ﬁg%gg%éyof
formng a conpoﬁcﬂﬁpéﬂsrlﬁgoaacpwnfb\ﬂm\g’—aanhpgherglrfe\#? mnﬁeemﬁeéxbm

different nold lt&aeﬂ%@séawrmlaom)alam %gtérﬂhiiél'&ré\ﬁﬂsarﬁﬁ\é' @qohbe same 25

ability. Accordin the .r ctive inde arne

" ten, 80 har BeeehiEg Biohte Ao ForBRbRL (48 B B HASETIRN HBtE,
attarned by t he vihmtredduet pantobr tdkl pl dsiyc lbbazamatdidadbaxylaie present
invention (1), t&%%u%%ﬁ&@!”dnig@réﬁﬁ”ﬁ‘Hisbﬁtigégyké (3) and a 30 nonomer
copol ynmeri zable with t strc ens terial of, the sent invention (1)
or the compound repr@?@ﬁfga By ?o&rﬂﬂ%§%i§?exﬁﬂ?l %ﬁé%¥ 3§ with the
changi ng of the stolugtuthé uaitaMAS\ﬂxanamasomérshefrﬂtﬁnsurdoenseohndhe

present inventi er 4 still nore
pr ef er abl 9\51 49%'}an§ ggggceﬁ?%a a{/}?é/ ]h & %§Ctslgﬂ%xr§lg€e€£?%%c%§l§te

descri bed. WO SFEPEERTEL. upat ?fﬂ#@ﬁmﬁlfFGSEBQeﬁﬂem?ﬁ%ﬁﬁﬁﬁ qfn$8ﬁt|on (V1)
i's a production gueseass iatehhtopl @) iis Ichasaotet beedrigs erintiaindnyi an (V),

I naa
OOy S "ot Mg BRARLRSELE | PSRRI PIERNG LONRR! T 0N

(1) or the present invention I nve

wor ki ng i n nol diStFUchErBl a3l FBovEh sl HIPFEs PEi éﬁsﬁ svariesasiapepdingr Add by

casting. SWQCIflﬂhe6$&&pb68rbheﬁﬁiﬁ dfnad udteacepsbarl Diiwddisngeaeradigal :

pol yneri zat i on Bﬂr%.l ghp tk8 Egﬁl E.Jo% tleﬂggf{r&ﬁge the jgigxt ure through
fi an elas

alineintoal or a space{ and curing
it under heatrrm}WQ¥%§ﬁr8veﬁheTrﬁﬁmﬁﬁﬁsiFﬁhﬂﬂ@é fraterbegonss WHEensrd used
here may be a majwlbidr. girasfaihfaperhelfluibetpoirtl fovm Heaglerathesgest must

be, ol eaned after, £ e Gast iAo a0d SUPNLD oCLERNLOD danistiald Y gRepLor Tod

usi ng a strong éfk i on or rong aci ass i s
scarcely éﬁangedmﬂﬁrtW@rQUaFFf?r%RJIrﬁQ%:PeaﬁPﬁgramﬂ #l#tﬂnﬁﬂﬁﬁﬁéOtha%% can
be easily poI|sQg@aab@xymatebytga&gﬁygm vinfiedyced in the surface roughness,
therefore, 20 glass isS refe used he. pl astic |.ens &9 osrtlon of the
present invention (IFP)@ % L¥E ﬁfﬁ \Mﬁég%ﬁ$ﬁﬁe9f n%yc Theédane
ring structure, QMiﬁﬂeﬂePeP phea redthsitlinie giraex cih ﬁR;Mﬂiﬁ I(¢)appeeki ¥at ed
to the refracti ﬁ%de@@‘ﬁ&eﬁ@l%l ﬂ&éréger@cspla%% ahf@srééiaddé R rfiiel from

| ydi et hyl bi ed f I I
P e SRt L i B e oo

conventionally e aiminge 2nbbdé Ngydissty waobupeed to be changed but can be
used as it is. 30 Th@'h‘é“'i—.le@ﬂ t-eamernﬁtt Hﬁéﬁﬁéﬂ&&l@'x@b@ﬁsbﬁtgf ehergddy about
30 to 120C, nDr refe aBI% H§. unt o% shri nkage or
strain at the c ﬁdn et aFFﬁ Q%$ﬂ%réfu?% 3 ﬁiﬁﬂagFEbFQ PEfated by a
met hod of all ovuvag:ntlhn@lcgrrpugsme@rmMeldybpr formdlahil)e & oeihahdyd5 the
t enper at ursg, ThQ;J:Qlep' ng I:b'EB gy Henenahl ¥rB8plir &tk ll%}nﬁ%rlsgrBﬁﬁf erably
3 to 50 hours, nore refgrsg X 10 to 3 hours WO 01/ 77718 -

PCT/ JPOL/ 03132 B fefRbHoro¥ L a9e?HRy héhs QEPPE FomRingl t%@uﬁresent

i nvention is not partTheukterihy"éach tedindapendethby regrdeentsddaasubad as it
is a known dyeing nethod for plastic | enses. Anong these, a dip dyeing
nmethod as 5 a conventionally known ordinary nethod is preferred. The "dip
dyei ng nmet hod" as used herein may be a nethod of dispersing a disperse dye
together with a surfactant in water to prepare a dyeing solution and

di pping a plastic lens in this dyeing solution under heating, thereby 10
dyeing the plastic lens. The nethod for dyeing a plastic lens is not
limted to the dip dyeing nethod but other known nethods nay be used, such
as a nethod of sublimating an organic pignent and thereby dyeing a plastic
| ens (see JP—B—35 1384) and 15 a nethod of sublimating a subjrnable dye

= - TN O AT A NN N o ™ A NN~ AaA AN\




thereto. Various physical properties were neasured as follows. 25 1.
Refractive I ndex (no) and Abbe Nunber A test piece of 9 M x 16 nm x 4 mm
. was prepargg (fpgreasured for the refractive index (nD) apg, p,elsgunber
(vo) at ro‘g%terrperature usi ng "Abbe Refractonmeter 1T" rranufJgééture

Adaco. The contact solvent used was a30~bt®ndnapht hal ene. 2. Viscosi ty The
viscosity was neasured at 25C usi ng Model B Vi sconeter (Mbdel BU8)

manuf actured b 0 i rcol

har dness was rréla{esur ed ltljﬁglﬁétltg/gdt 34lr§5°}%V\6%%%%% ?g&gﬁl%gél /I@S 1/ 03132
accordi ng to JI&)k3GoPpe gXappie nef Nt FEReFingalnati 5%96?5%% Ybyei ng
&) al I1 beakerforimd ag (Qf) , Sinbkganic Btamwi dodsBix cphedined Dy ﬂwnl tCI ono )

em cal Co., r [ ssol ved wit

stirring. The reegjel) ttlalg1 an Et ?g% %éd@ét < ?’ﬁagg&gt gjreg gfh at 80C and into
this disperse dye sol uti oni? cured pl asti Iens ganpl es each fTlxed to a

hol der so as not to Egverl one_anot her re di lped at 80C for| 10 mi nutes.
Thereafter, 10 the saﬁpbe’s wWer€ taken out,, Xhoréug ashed v'th wat er and
then hot-air dried in an ove 0C. Thg't hug- obt] dyed astl gél ens

sanpl es were observed with a and gtidse fail ec avi r}g)-a
dyed appear ance and reveal ed t0c”haveCuneven 15 dyei hgZwere’r atfe
"defective". In the eval uation of 300 curied sanples in t oflfal , the nunber of

"defective' sarrpl es was counted. 5. Beter'nination of G s/tOrans Rati o of

Allyl Ester ResjHerBit re%tdhOXV\@ﬁdgﬁéﬁdéﬂﬂW rferéﬁ@sbhesl Bhegfgani@ti o of 20 a
peak derived from IS stru re to a eri froma,tr sstructure
n the- 400 M G SEECVEANTEoP U R T e EoRoh ARy i

1, 4Cycl ohexanemm@ﬂcmseandt goataililnmr%etmécIhgdrpwndrwmk amd m a

reflux 25 condefeﬁeseé;wsome@r%hhlﬁtg@p “oft al lort fidPe, 1. 400 g of
1, 4- cycl ohexanedecar hoxyl i ¢ ,aci d éPS trans = 6.5/3.5) éproduced by East man
I

Cheni cal ‘®onpany), Z Grdfes p ’é?l%]cﬂ%levegoéfg SPrb FOBRAE i 2
p-t ol uenesul f omowciftbrvemrla ¢lay grdorddieid argedidaiesr &8 ateaaldbidrdmtic was 30
adj usted to 1000 ang,dd¢é; g‘i%h' QPﬂmﬁgl érF‘td Qg&gggléhsé&?ﬁ&i Lnathe

wat er produced was renoved fromt ree- ne roun SI ng the
Dean- Stark traptS At oRgRGr §est-h‘ée$e%kﬂ idRFiNgs PBRNPRaPRY BRI thhe
sol ution in theitteeongulgtiyiotiiodalitsisddayport mANsheer ad 3bgdmia 5 1

separat i fun g ; S9 i Y. i de

sol uti onnl\g/gvas cg%%ledylgnrbtegg?’%g g%m%%%}ign’gaﬁ%i%gygg]ﬁ ﬂ%q' vol une
separating funnefbiaihdsha SEgaraci RYSidnklasfasesHiRENTEAN PRI G\fed to
stand until a tperythake selaocablon tmqklﬁcaeamu@thhe whbdéi Ovme AJf e

removing the a %ﬁé)t}ae%g,dgglgo ga?%eé‘%%%geepara |ng Xmgo?irycgn hydr oxi de

solution was further charge nto unne omed by
the same oper atPRHIEILiSHPACORaLt ARE NERRE BUBIS GreaderiveduEram nassy
so(cjil uhm chdori ded spdeidran WaRTsCBar ggﬂymymetd hﬂ.cﬁﬁbl&??ﬁé?t angofwn@ectj wi ce
and the sane o rgpeal ed tw.c Te after n
excess allyl aﬁ\g%%c%&%ve’\r,\gir eﬁ’o\%eﬁllﬁeédstfu% ot ORT t ﬁ% n?ece%‘ﬁ’hase
usi ng an evaporBRBtomR ¥ talwapfésitaaéeqés!wachmmeme@tteﬁl ed usi ng a

distillation device. Iﬁrhﬂle{jlc&'fsld {.,ataj_»@navpesrfgq;;}dlaqtle@fathé%r@&]icwd 0.4 kPa.
As a result, 1, 300&3%9 é ol orl §S8 trans ;d }évaf obtal n%d
(herei nafter re?esflf aag:e Sﬁfﬂ’% 5°m1af1| S ﬁllr&c was a3 yze lerﬁ/ gas
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30 Sanple I. The assignnent and integral ratio of the chart are shown in
Tabl e 1. WO 01177718 - 30 Table 1 PCT/JP01/03132 fe) (e) ~H (e) (e)H /O

/CH CH O /CHI-CH p CH ~H C (b o The- - Nie=F,
(9) 11 d&g@@éﬁ H ~d1t (d)\ (a) -( ) E(f) 0 (c) (C?Egmghf%&a CHZ m

CHz CH (al(e) (c) (e) (c)In the structuré unit derived from propyl ene
glycol, thebonding style is sonetines reversed, nanely, -CHZCH(CH3)- or-CH

(CH3) CHz- Sa”ﬂfp%n\ﬁaéét%%%%h%ﬂeaﬁér%&ﬂéﬂcl\ia”e(mp%h%&h8§a@ikﬁrd:ﬂc2h61 4a
(hydrogen at axi aI osi fiqQn 2tra€§ form %3&4(;? en at. axl al

posi tion of 7. 83 Y& HH% a§§°PH 8r 59R Jalllréqqlfé’t&tl |H’ drh& mading
form 2. 05a (hydriogien, atuchguaat dtieahil&p@sg]tyc@:ri,ofdltpncapyléne g Pycidll (traps

form2.12.5d ( &)

4. 08f 44. 58¢95. 8%15324595@% %lgg 55289 ROV IIKED L 4 "N Rf SEST at

axi al posiXion b&ﬁeﬁlﬁsrsaﬁ@ £6¥m) EhesRr¢ssnir dglé’r?nétw&xilﬁl nﬁ%shmd:@doft? Aci s
form 1. 9a (hydreigase alpeeqifdeoexkangldposi tion of cis form 2. 05a (hydrogen at

equatori al 9. 6posi ti f (Ci.s

form 1. 24. 03f 44. 084%%25%83%5@89%‘2%% 45@%’;8@&%"6@ 177

Table 1 (contirRiedh QD@u}#@iNOSiSPhSa?m@W“\P&'}lﬁéd in the plastic

(ppm Assi gnrrentiéﬁ@ga@adeﬁlam @$aﬁﬁéeptﬂséihﬁhrﬁaen(ﬂiyﬂr Qugp piogietle position
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(ois forms 1. 841%%9@81‘%nﬁ.%ﬁ?e%%ﬁa@&éaf@%ﬁ% 9a288¢s BXmlE nly AS

shown in Table 3, 95 0 part nass ene coI by s(al |yl

car bonat e) (CR-B¢Pers r“gﬂi’e aﬁ'{i‘r‘?e epP%ﬁ%ceoF iﬁ%}"r% g %’éﬁ TRFHEE of
Sampl e F and 3 peschlenmh\evemssfol nhteopabpytiqaesy dhe diepanbidnagt eunbddRP)isier e
bl ended and m xgd, 4 th m‘alﬂefxfla'lgwher%%ﬁ'é %é%ﬁ’é ?&e'n%mﬂgg‘)!@rﬁer eg,f%ti:%‘&e‘i“ on

conposition. The viscosity at asure er, the
vessel contai ni ff 1 % RAUETFENURAY HP RAWPINP T Wesi EOUEBRL cdpdIE of
depressuriat i o6nbyc:lid & dupRsmdr ehwé t106l sk 434 Ny NAKBEN psmtp fomaapout 15

nutes, 10 deackalfedaae e Uhe goLiALon He Jasulindcngl dlion. o

COprOSItIOI’] vvas |njecte a Sy I’I nto rlca roma WO
01/ 77718 the present 1nvent10n

Usually, the repeating number of the group
represented by formula (2) as a repeating unit in the
25 plastic lens material of the present invention (I) is
preferably an integer of 1 to 50. If a plastic lens
material comprising only compounds where the repeating
number exceeds 50 is used for a plastic lens composition,
the allyl group concentration decreases and this may
30 cause adverse effects, for example, at curing, the curing
may be retarded or a part of the compound may remain
uncured to deteriorate the physical properties of the
cured product, such as mechanical properties. All
compounds in the plastic lens material preferably have a
35 repeating number of an integer of 1 to 50, more
preferably 1 to 30, still more preferably 1 to 10.
Depending on the production conditions, the 1,4-



-3z PCT/JPOL/ 03132 gl ass-nade nold for ophthal mc plastic | enses and a

resi n-nmade gasket, while taking care to prevent m xing of gas, and then
cured in ar\Xgéﬁ?”ﬁpcordi ng to a tenperature rising prograpepyseodBat

heati ng at or 7 hours, 5 heating from40C to 60C for 10 hours, heating
from60C to 80C for 3 hours, heating at BOE for 1 hour and heati ng at 85C
for 2 hours. The thus-obtained | ens was neasured for the refractive index,

Abbe nunber and BaneflexBabdagssrbaRA k0 oMl Hated L1975 LR, WaeweRa8YRLPI-
The results theréof .are shown jn Tabl

able 2. Tabl e
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mas) Ref ract| ver 5031 2331 BB31PE04 " S0 345TYElgiotiheatcarbooyLic

(n)Abbe555§56555§§§5§ﬁﬁﬁﬁe?5 a raw material 1is present in a proportion
(vn) Physi cal pr oper t7i0e sBase 0bB8 1RE32 3=kl sdhahdnessal eangint? b¥7t@kai | ur e( num

o1 epar o0 Acoor TSt a L AE e RROr T T PR SRt w83 oo Tne.

prepared according to the Er op rons bl t he
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20 In these compounds, for example, in formula (6),

three R* may all be an allyl group or all may be a
methallyl group. It is also possible that two R? are an
allyl group and one R? is a methallyl group, or one R? is
an allyl group and two R® are a methallyl group. Of

25 course, the same applies to two R® in formula (7).

In formula (3), Y is one or more organic residue

derived from a polyhydric saturated alcohol having 2 to
20 carbon atoms and containing 2 to 6 hydroxy groups. If
a compound having an organic residue derived from a
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deterlorated in heat re51stance and solvent resistance to
an extreme extent.
Assuming that the number of hydroxy groups in Y is

n, s is 0 or an integer of n-1, t-is an integer of 1 to

15 n, and s + t = n in formula (3), t may be an integer of 1
or more but in view of the physical properties of the
final plastic lens, as many hydroxy groups as possible
are preferably substituted for the carbonate group.
Although it varies depending on the proportion of

20 respective compounds where t is less than n, the compound
where t=n preferably accounts for 80 mass% or more, more
preferably 90 mass% or more, in the compound represented
by formula (3).

The amount of the plastic lens material of the

25 present invention (I) blended is preferably 0.05 to 30
mass%, more preferably 0.5 to 15 mass%, based on the
entire curable component contained in the plastic lens
composition of the present invention (III) or the present
invention (IV).

30 If the amount of the material blended is less than
0.05 mass%, the effect of reducing uneven dyeing may not
be brought out, whereas if the amount blended exceeds 30
mass%, the profitability is disadvantageously low, though
there 1s no problem in the performance.

35 The amount of the compound represented by formula
(3) is preferably 50 to 99.95 mass%, more preferably 70
to 98 mass%, based on the entire curable component
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formula (3) within the range not exceeding 20 mass$% based

¥9Q4k1)|or the compound represented

15 on the entire curable component contained in the resin
composition for a plastic lens of the present invention.

Examples of the monomer include monomers having an
acryl group, a vinyl group or an allyl group. Specific
examples of the monomer having an acryl group include

20 methyl (meth)acrylate and isobornyl (meth)acrylate;
specific examples of the monomer having a vinyl group
include vinyl acetate and vinyl benzoate; and specific
examples of the monomer having an allyl group include
diallyl 1,2-cyclohexane dicarboxylate and diallyl 1,3-

25 cyclohexane dicarboxylate. Of course, the present
invention is not limited to these specific examples and
within the range of not impairing the physical properties
of the plastic lens obtained by the curing, diallyl
phthalate, diallyl terephthalate, diallyl isophthalate,

30 allyl benzoate and the like can also be used.

On taking account of workability in casting, the
viscosity of the plastic lens composition of the present
invention (III) or the present invention (IV) may
generally be in the range from 10 to 10,000 mPars at 25°

35 C, preferably from 10 to 1,000 mPars, more preferably

from 10 to 200 mPa-s.
The term "viscosity" as used herein is a viscosity
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the resin, such as optical property, may be

disadvantageously reduced. An optimal monomer may be
selected by taking account of the kind and the mixing
15 ratio of poly(allyl carbonate) and allyl ester oligomer
contained in the composition for a plastic lens and the
physical property values such as optical property
required for the plastic lens obtained by the curing.

The plastic lens composition of the present

20 invention (IV) may contain a radical polymerization
initiator as a curing agent and this is preferred.

The radical polymerization initiator which can be
added to the plastic lens composition of the present
invention (IV) is not particularly limited and a known

25 radical polymerization initiator may be added as long as
it does not adversely affect the physical property values
of the plastic lens obtained by the curing.

The radical polymerization initiator for use in the
present invention is, however, preferably soluble in

30 other components present in the composition which is

cured, and generates free radicals at 30 to 120°C.
Specific examples of the radical polymerization initiator
which can be added include diisopropylperoxy dicarbonate,
dicyclohexylperoxy dicarbonate, di-n-propylperoxy

35 dicarbonate, di-sec-butylperoxy dicarbonate and tert-
butyl perbenzoate, but the present invention is not
limited thereto. In view of the curability,



10uu 10uu' zX7B 10uu i "10%p& ()-!'s @"10%z& ()-!'s @"10%z& ()-!'x @
"109%&' ()-!'n@" 10%uOuC&' ()- | YI0%& ()-:'v5zX6B 10uu! x'y) " 10%30& ()-gly)
" 109008 () - " 109%&' () -93(10%0& ()-!&" "10% U-U& ()-!" 1)34 rp
10uu! X' y) N AR ()-' 10%& ()-![s%0%bub& ()- pCHS 101f y)
"10%&' ()-g!-9ywU3P - 21 -
10uu! * 394.09%& ()-! T 3940% & ()-! P 3940% bj b& ()-! Y3%40%s& ()-!n" 4" 10%b& (
)-1i 4" 109%%x&' ()

403" 1090NN&’ () - CB%SL’ °E’¥%8§/P Jfé%ﬁ%%éf a8 Efef%r’é%%w«x&' )-dB 1
10bb! 1i " Y! 10%p0po& e. PWOEB“/ *{f)e IGerRed Py MBWHQWM&(‘:PI 10bb
10bbozX6B 1 added is preferably in the range 0.1 to 10 parts by mass,

v dosucuce () 34 B TBRIT o o A Pl g KT O

10jj ! & 109 | & (Massl 2LgtrgopnRi¥S -CUYaR fo%&meyneXb{qulq%lmlm&' ()-1°
"10%\& ()- !'d hld sH@%XX&né)comﬁ$slt£HH%%f(kherresent invention (III).
10% & () -1 Y109% \& (he?MobufEMidea is less than 0.1 part by mass, curing

of the composition may proceed insufficiently, whereas if
it exceeds 10 parts by mass, the profitability may be

10 disadvantageously low.

The plastic lens composition of the present
invention (III) or the present invention (IV) may contain
additives commonly used for the purpose of improving the
performance of the plastic lens, such as a coloring agent

15 including dyes and pigments, an ultraviolet absorber, a
mold-releasing agent and an antioxidant.

Examples of the coloring agent include organic
pigments such as of anthraquinone, azo, carbonium,
quinoline, quinoneimine, indigoid and phthalocyanine

20 series; organic dyes such as azoic dyes and sulfur dyes;
and inorganic pigments such as titanium yellow, yellow
iron oxide, zinc yellow, chrome orange, molybdenum red,
cobalt violet, cobalt blue, cobalt green, chromic oxide,
titanium oxide, zinc sulfide and carbon black.

25 Examples of the mold-releasing agent include stearic
acid, butyl stearate, zinc stearate, stearic acid amide,
fluorine-containing compounds and silicone compounds.

Examples of the ultraviolet absorber include
triazoles such as 2-(2'-hydroxy-tert-

30 butylphenyl)benzotriazole, benzophenones such as 2,4-
dihydroxybenzophenone, salicylates such as 4-tert-
butylphenyl salicylate, and hindered amines such as bis-~
(2,2,6,6~tetramethyl-4-piperidinyl)sebacate.

Examples of the antioxidant include phenols such as

35 2,6-di-tert-butyl-4-methylphenol and tetrakis[methylene-
3-(3',5'-di-tert-butyl-4-~
hydroxyphenyl)propionate Jmethane; sulfur compounds such
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obtained must be limited, so that the improvement on the
properties of a lens can be attained by the introduction
of the plastic lens material of the present invention
(I), the compound represented by formula (3) and a

30 monomer copolymerizable with the plastic lens material of
the present invention (I) or the compound represented by
formula (3), while dispensing with the changing of the
mold. The refractive index of the plastic lens of the
present invention is more preferably 1.498 to 1.505 at 25

35 °C, still more preferably 1.498 to 1.503.
Finally, the present invention (VI) is described.



P109%& ()-)oK1710%& ()-)#3l P1O%& ()-)10%& ()-)10% ()-)10% ()-)#3l P!
?@%Bgeﬁ,710@@%(?-)109@%(?-)10%&f()-)#3I o& ()-) 10% () o 10%: ()
iovi (1) 240 OBTOHE ()2t ivzem, 710031 bRk
PlO%&f()-)10%&f()-)10%&f()-)10%&f()-)#3I‘Pﬂ§¥710%&f()-)10%&f()-)#3I
P10%&' ()-)10%& ()-)10%& ()-)10% ()-)n0C0710%& ()-)10%& ()-) 109%& ()-) 109%& ()
- /R’ - /R - 0, , . .
eitver 010 (00 PTG sian WiFL o Syt prosaes
PLO% ()-)109%& (OF FhSoR1eFtsaobePs )ed Aecrasgesy1ooyentiqy -(Vig 10
10&9%@2})-)#3! Ri?%?ﬁ@}nhl@&@iﬁqé?ﬁﬁ]QIHBEEE%%EQQ%é?ﬁé§éitﬂfﬁ%§f:&hééaC10W
1008 80" S0 (et O BposBits Shaft Pl joscion
10% ": & () SNRTVWK\ { _38dEreopuesent gnventiga the(yorking Fpmroldgng) the
10%: & ()~ 100d1elfes) 1pRCOSGHAN 1006 18 GhitBly phifommddly - & ()-#3K +
Toos " & () - #3K SHeN g Py RO R T Fog %éi‘i‘f}%a ngefld o
10% ": & () - adding a radical polymerization initiator to the
composition, injecting the mixture through a line into a
10 mold fixed by an elastomer gasket or a spacer, and curing
it under heating in an oven.
The constructive material of the mold used here may
be a metal or glass. In general, the mold for plastic
lenses must be cleaned after the casting and such
15 cleaning is usually performed using a strong alkali
solution or a strong acid. Unlike metal, glass is
scarcely changed in the quality by the cleaning and
furthermore, glass can be easily polished and thereby
extremely reduced in the surface roughness, therefore,
20 glass is preferably used.
The plastic lens composition of the present
invention (III) or the present invention (IV) has a
cyclohexane ring structure, therefore, the refractive
index can be easily approximated to the refractive index
25 1.498 of a plastic lens starting from polydiethylene
glycol bis(allyl carbonate) which is used for plastic
lenses in many cases. This is advantageous in that the
mold or the like conventionally used in the molding does
not need to be changed but can be used as it is.
30 The curing temperature at the molding is preferably

about 30 to 120°C, more preferably 40 to 100°C. On
taking account of shrinkage or strain at the curing, the
curing temperature is preferably operated by a method of
allowing the curing to gradually proceed while elevating

35 the temperature. The curing time may generally be 0.5 to
100 hours, preferably 3 to 50 hours, more preferably 10
to 30 hours.
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10% ": & ()- 10%resgnt) invention is not partlcularly limited. Any
method may be used as far as it is a known dyeing method
for plastic lenses. Among these, a dip dyeing method as
5 a conventionally known ordinary method is preferred. The
"dip dyeing method" as used herein may be a method of
dispersing a disperse dye together with a surfactant in
water to prepare a dyeing solution and dipping a plastic
lens in this dyeing solution under heating, thereby
10 dyeing the plastic lens.

The method for dyeing a plastic lens is not limited
to the dip dyeing method but other known methods may be
used, such as a method of sublimating an organic pigment
and thereby dyeing a plastic lens (see, JP-B-35-1384) and

15 a method of sublimating a sublimable dye and thereby
dyeing a plastic lens (see, JP-B-56-159376 and JP-B-1-
277814). 1In view of the simple operation, the dip dyeing
method is most preferred.

The present invention is described in greater detail

20 below by referring to the Examples, however, the present
invention should not be construed as being limited
thereto.

Various physical properties were measured as
follows.

25 1. Refractive Index (n,) and Abbe Number

A test piece of 9 mm x 16 mm x 4 mm was prepared and
measured for the refractive index (n,) and Abbe number

(w) at room temperature using "Abbe Refractometer 1T"
manufactured by Adaco. The contact solvent used was o-

30 bromonaphthalene.
2. Viscosity

The viscosity was measured at 25°C using Model B
Viscometer (Model BU8) manufactured by Tokyo Keiki Co.,
Ltd.
35 3. Barcol Hardness
The Barcol hardness was measured using Model 934-1
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To a 1 1 beaker, 0.8 g of Sumikaron Blue E-FBL

(produced by Sumitomo Chemical Co., Ltd.) and 0.5 1 of
5 water were added and dissolved with stirring. The

resulting solution was heated in a water bath at 80°C and
into this disperse dye solution, cured plastic lens
samples each fixed to a holder so as not to overlap one

another were dipped at 80°C for 10 minutes. Thereafter,
10 the samples were taken out, thoroughly washed with water

and then hot~air dried in an oven at 30°C.
The thus-obtained dyed plastic lens samples were
observed with an eye and those failed in having a
uniformly dyed appearance and revealed to have uneven
15 dyeing were rated "defective". 1In the evaluation of 300
cured samples in total, the number of "defective" samples
was counted.
5. Determination of Cis/trans Ratio of Allyl Ester Resin
The ratio was determined from the integral ratio of
20 a peak derived from a cis structure to a peak derived
from a trans structure on the 400 MHz 'H-NMR spectrum.
Production Example 1 of Diallyl 1,4-
Cyclohexanedicarboxylate
Into a 3 1 three-necked round flask with a reflux
25 condenser equipped with a Dean-Stark trap, 1,000 g of
1,4-cyclohexanedecarboxylic acid (cis/trans = 6.5/3.5)
(produced by Eastman Chemical Company), 1,012 g of allyl
alcohol, 800 g of benzene and 20 g of p-toluenesulfonic
acid were charged. The temperature of an oil bath was

30 adjusted to 100°C and the reaction was started. During
the reaction, the water produced was removed from the 3 1
three-necked round flask using the Dean-Stark trap.

After 15 hours, the reaction was terminated and the
solution in the three-necked round flask was transferred

35 to a 5 1 separating funnel. Then, 500 g of an aqueous 1
mass% sodium hydroxide solution was charged into the 5 1
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separation took place in the solution. After removing
the agueous phase, 500 g of an aqueous 1 mass$% sodium
5 hydroxide solution was further charged into the 5 1
separating funnel, followed by the same operation as
above. Furthermore, 500 g of an aqueous 1 mass% sodium
chloride solution was charged into the 5 1 separating
funnel twice and the same operation was repeated twice.
10 Thereafter, benzene and excess allyl alcohol were removed
by distillation from the organic phase using an
evaporator and the residue was vacuum distilled using a
distillation device. The distillation was conducted at

147 to 150°C/0.4 kPa. As a result, 1,300 g of a
15 colorless transparent liquid was obtained (hereinafter
referred to as "Sample A"). This liquid was analyzed by
gas chromatography, then, the ratio of cis structure to
trans structure present in the diallyl 1,4-
cyclohexanedicarboxylate was found to 6.5/3.5. The gas
20 chromatography was conducted under the following
conditions.
Apparatus used: GC-~14B (manufactured by Shimadzu
Seisakusho Co., Ltd.)
Detector: hydrogen flame ionization detector
Column used: G column
Temperature condition:

starting from 70°C, the temperature was
elevated to 220°C at a rate of 2°C/minute

and kept at 220°C for 10 minutes

Production Example 2 of Diallyl 1,4-
Cyclohexanedicarboxylate
25 An operation was performed in the same manner as in
Production Example 1 of diallyl 1,4-
cyclohexanedicarboxylate except for using 1,000 g of 1,4-
cyclohexane dicarboxylic acid (trans form: 100%)
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115.6 g of allyl alcohol was distilled off, the pressure
within the reaction system was reduced to 1.33 kPa to
increase the distillation rate. After a theoretical
amount of allyl alcohol was distilled off, the system was
30 heated for another one hour and then kept at 180°C and
0.13 kPa for one hour. Thereafter, the reactor was
cooled, then, 448 g of an allyl ester compound was
obtained (hereinafter referred to as "Sample F").
The thus-obtained samples were analyzed by gas
35 chromatography (GC-14B: manufactured by Shimadzu Kagaku
Co., Ltd., using a hydrogen flame ionization detector and
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Fig. 1 shows a 400 MHz *H-NMR spectrum chart of
Sample F. The assignment and integral ratio of the chart
10 are shown in Table 1.
Production 2 of Allyl Ester Compound
An operation was performed in the same manner as in
Production Example 1 of allyl ester compound except for
using 500.0 g of Sample C in place of 500.0 g of Sample
15 A. As a result, 448 g of an allyl ester compound was
obtained (hereinafter referred to as "Sample G").
The thus-obtained compound was analyzed by gas
chromatography (GC-14B: manufactured by Shimadzu Kagaku
Co., Ltd., using a hydrogen flame ionization detector and
20 column OV-17 of 0.5 m, at a constant temperature of

160°C). Sample G contained 13 mass% of diallyl 1,4-
cyclohexanedicarboxylate.
According to 400 MHz *H-NMR (dilute solvent; CDCl,),
the ratio of cis structure to trans structure present in
25 the 1,4-cyclohexane dicarboxylate structural units of
Sample G was 2/8.
Fig. 2 shows a 400 MHz '‘H-NMR spectrum chart of
Sample G. The assignment and integral ratio of the chart
are shown in Table 1.
30 Production 3 of Allyl Ester Compound
An operation was performed in the same manner as in
Production Example 1 of allyl ester compound except for
using 500.0 g of Sample D in place of 500.0 g of Sample
A. As a result, 448 g of an allyl ester compound was
35 obtained (hereinafter referred to as "Sample H").
The thus-obtained compound was analyzed by gas
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chromatography (GC-14B: manufactured by Shimadzu Kagaku
Co., Ltd., using a hydrogen flame ionization detector and
column OV-17 of 0.5 m, at a constant temperature of

160°C). Sample H contained 14 mass% of diallyl 1,4-
5 cyclohexanedicarboxylate.

According to 400 MHz 'H-NMR (dilute solvent; CDCl,),
the ratio of cis structure to trans structure present in
the 1,4-cyclohexane dicarboxylate structural units of
Sample H was 5/5.

10 Fig. 3 shows a 400 MHz 'H-NMR spectrum chart of
Sample H. The assignment and integral ratio of the chart
are shown in Table 1,
Production 4 of allyl ester compound
An operation was performed in the same manner as in
15 Production Example 1 of allyl ester compound except for
using 500.0 g of Sample E in place of 500.0 g of Sample
A. As a result, 448 g of an allyl ester compound was
obtained (hereinafter referred to as "Sample I").
The thus-obtained compound was analyzed by gas
20 chromatography (GC-14B: manufactured by Shimadzu XKagaku
Co., Ltd., using a hydrogen flame ionization detector and
column OV-17 of 0.5 m, at a constant temperature of

160°C). Sample I contained 14 mass% of diallyl 1,4-
cyclohexanedicarboxylate.

25 According to 400 MHz 'H-NMR (dilute solvent; CDCL,),
the ratio of cis structure to trans structure present in
the 1,4-cyclohexane dicarboxylate structural units of
Sample I was 3/7.

Fig. 4 shows a 400 MHz 'H-NMR spectrum chart of

30 Sample I. The assignment and integral ratio of the chart

are shown in Table 1.
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Table 1
(n)
(e) (e) CH, (e} (e)
CcH o CH,—CH, i CH,—CH, o
HZC/ (b)\cﬂ2 HC /CH—l( et (g) HC /8 o (b)\CHz
a () 0! Ney ey ') 0 (£) oMy —cef, ¥ 0 |t (a)

(e) {c) {e) f{c)

In the structural unit derived from propylene glycol, the
bonding style is sometimes reversed, namely, -CH,CH(CH;)- or
-CH (CH;) CH,-.

Sample 8 wvalue Assignment Integral
Name (ppm) ratio
Sample F (1.2 h 6

1.4 e (hydrogen at axial position of 4.2
trans form)

1.65 e (hydrogen at axial position of 7.8
cis form)

1.9 e (hydrogen at equatorial 4.2
position of cis form)

2.05 e (hydrogen at equatorial 7.8
position of trans form)

2.3 d (trans form) 2.1

2.5 d (cis form) 3.9

4,03 4.08 |f 4

4.58 c 4

5.08 g 2

5.20-5.38 |a 4

5.85~5.98 |b 2

Sample G 1.2 h 6

1.4 e (hydrogen at axial position of 9.6
trans form)

1.65 e (hydrogen at axial position of 2.4
cis form)

1.9 e (hydrogen at equatorial 2.4
position of cis form)

2.05 e (hydrogen at equatorial 9.6
position of trans form)

2.3 d (trans form) .8

2.5 d (cis form) 1.2

4,03 £ 4

4.08

4.58 c 4

5.08 g 2

5.20-5.38 |a 4

5.85-5.98 |b 2




0109r X& ()-E< 010%r X& () - EA0$*0<  010%Xr X& () - El *wf Ao$* 0<<

0109 X& ()-E< 0109 X& ()-E< 0109 X& ()-E< 0109 X& () - E<

0109%Xr X& ( 0$*0< 0109 X& ()-E< 0109%r X& () - E< D095 A ) - E<
010%Xr X&' (3@“% 09r X& ()-E< 01096 X& () - E] ADW A0o$* 0

0109r X& () - EA0$*0< 0109 X& ()-E< 010%&X& () - E< 010%(rX&' () - EgK/ A<
0109 X& ()-E< 0109 X& ()-E< 0109 X& ()-E< 0109 X& () - E<

010%Kr X& ()-E<  010%L¥€e () - Fsontinued)

Sample 8 value Assignment Integral
Name (ppm) ratio
Sample H 1.2 h 6
1.4 e (hydrogen at axial position of 6
trans form)
l1.65 e (hydrogen at axial position of cis 6
form)
1.9 e (hydrogen at equatorial position 6
of cis form)
2.05 e (hydrogen at equatorial position 6
of trans form)
2.3 d (trans form) 3
2.5 d (cis form) 3
4.03 4.08 £ 4
4.58 c 4
5.08 g 2
5.20-5.38 a 4
5.85-5.98 |b 2
Sample I 1.2 h 6
1.4 e (hydrogen at axial position of 8.4
trans form)
1.65 e (hydrogen at axial position of cis 3.6
form)
1.9 e (hydrogen at equatorial position 8.4
of cis form)
2,05 e (hydrogen at equatorial position 3.6
of trans form)
2.3 d (trans form) 4.2
2.5 d (cis form) 1.8
4.03 4.08 [f 4
4.58 c 4
5.08 g 2
5.20-5.38 a 4
5.85-5.98 |b 2
Example 1
As shown in Table 3, 95.0 parts by mass of
5 diethylene glycol bis(allyl carbonate) (CR-39, a trade

name, produced by PPG), 5.0 parts by mass of Sample F and
3 parts by mass of diisopropylperoxy dicarbonate (IPP)
were blended and mixed with stirring to form a completely
homogeneous solution composition. The viscosity at this

10 time was measured. Thereafter, the vessel containing
this solution was placed in a desiccator capable of
depressurization and the pressure was reduced by a vacuum
pump for about 15 minutes to deaerate gases in the
solution. The resulting solution composition was

15 injected by a syringe into a mold fabricated from a
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0109%<r X& () E'%R@égyagﬁg<mold for ophthalmic plastic lenses and a
resin-made gasket, while taking care to prevent mixing of
gas, and then cured in an oven according to a temperature

rising program such that heating at 40°C for 7 hours,
5 heating from 40°C to 60°C for 10 hours, heating from 60°C
to 80°C for 3 hours, heating at 80°C for 1 hour and

heating at 85°C for 2 hours.
The thus-obtained lens was measured for the
refractive index, Abbe number and Barcol hardness, and
10 evaluated for the uneven dyeing. The results thereof are
shown in Table 2.

Table 2
Example Comparative
Example
1 2 3 4 5 1 2
Nouryset 95.0 90.0 95.0 95.0 95.0 $5.0 100
200
Blending, |sample F 5.0 8.0
parts by o iple G 5.0
mass
Sample H 2.0 5.0
Sample I 5.0
Viascosity (25°C) 28 35 26 28 28 28 25
(mPa-s)
Initiator IPP (part 3 3 3 3 3 3 3
by mass)
Refractive | 1.503 {1.503 |1.502 | 1,503 |j1.503 |1.503 | 1.501
index (np)
Abbe 153 54 56 5% S5 55 58
Physical Numbez (Vo)
properties |Barcol 31 28 32 31 31 31 33
hardness
Dyeing 1 1 2 1 1 1 10
failure
{number)
15 Examples 2 to 5 and Comparative Examples 1 and 2

Compositions were prepared according to the
proportions blending shown in Table 2 and the viscosity
was measured in the same manner as in Example 1. After
the curing, the compositions were measured for the

20 refractive index, Abbe number and Barcol hardness, and
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evaluated for the uneven dyeing. The results are shown

in Table 2.

Change in Appearance (storage stability test)

Samples F, G, H and I were stored at 25°C for 2

5 weeks and the appearance was visually compared between
the sample just after the production and the sample after
storage for two weeks. The results are shown in Table 3.
Also, by blending Sample F, G, H or I just after the
production or after the storage for two weeks, resin

10 compositions for a plastic lens were prepared and the
appearance thereof was compared in the same manner. The
results are shown in Table 4.

Table 3

Sample F Sample G Sample H Sample I
Appearance transparent | transparent | transparent | transparent
just after liquid ligquid liquid liquid
production
Appearance transparent white transparent white
after storage liquid colored liquid colored
at 15°C for 2 liquid liquid
weeks
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0109%r X& () - E< From the results in Tables 2, 3 and 4, it is proved
that, according to the present invention, a lens having
excellent storage stability and good dyeability can be

produced.

Industrial Applicability

As verified in the foregoing pages, the compound for
a plastic lens material of the present invention is a
compound excellent in handleability which overcomes the

10 problem of conventional diallyl ester oligomer compounds
containing a cyclohexane dicarboxylate structure, such
that due to the relatively high crystallinity, the
compound becomes white and turbid after the storage for a
long period of time at a normal temperature or less.

15 Therefore, not only the compouﬁd for a plastic lens
material but also a plastic lens composition containing
the compound exhibits excellent storage stability, so
that the composition after the storage for a long period
of time can be subjected to the casting conventionally

20 used for plastics without applying any particular
operation. Moreover, the plastic lens obtained by curing
the composition is reduced in dyeing specks as compared
to conventional products, so that a more efficient
production of plastic lenses can be attained.
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A plastic lens material comprising a compound

containing a group represented by the following general

formula (1) as a terminal group and a group represented

by the following general formula (2) as a repeating unit,
wherein a part or all of the 1,4-cyclohexane

dicarboxylate structural units contained in the compound

are a cis structure:

~ . -
R® g
\\O/’
o) (1)
C/’ \\\\
Il
b O —t
_ . -
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'//X\Wy/c
- (2)
0
P
S O w—rnt

wherein each R' independently represents an allyl group
or a methallyl group and each X independently represents
an organic residue derived from a polyhydric alcohol
having 2 to 20 carbon atoms and containing 2 to 6 hydroxy

groups, provided that X can have a branched structure

containing a terminal group of the general formula (1)

and a repeating unit of the general formula (2), through

an ester bond,.
2.

A plastic lens material as claimed in claim 1,

wherein the ratio of the cis structure is 30% or more

based on all 1,4-cyclohexane dicarboxylate structural

units.

3. A plastic lens material as claimed in claim 1
or 2, wherein the polyhydric alcohol is propylene glycol.

4, A process for producing a plastic lens material
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as set forth in any one of claims 1 to 3, comprising the
following first and second steps:

first step:

a step of reacting 1,4-cyclohexane

5 dicarboxylic acid containing a cis structure with allyl

alcohol and/or methallyl alcohol in the presence of a
catalyst to obtain a 1,4-cyclohexane dicarboxylic acid
ester; and

second step:

10 a step of performing a transesterification
reaction between the 1,4-cyclohexane dicarboxylic acid
ester obtained in the first step and a polyhydric alcohol
in the presence of a catalyst to obtain a compound for a
plastic lens material.

15 5. A process as claimed in claim 4, wherein the
catalyst used in the first step is at least one member
selected from the group consisting of p-toluenesulfonic
acid, methanesulfonic acid, sulfuric acid and
hydrochloric acid.

20 6. A process as claimed in claim 4 or 5, wherein
the catalyst used in the second step is at least one
member selected from the group consisting of
tetraisopropoxy titanium, tetrabutoxy titanium,
dibutyltin oxide, dioctyltin oxide, hafnium

25 acetylacetonate and zirconium acetylacetonate.

7. A composition for a plastic lens, comprising at
least one plastic lens material as set forth in any one
of claims 1 to 3 and at least one compound represented by
the following general formula (3):

O\./O\
(3)
30 t

wherein Y represents one or more organic residue derived
from a polyhydric saturated alcohol having 2 to 20 carbon
atoms and containing 2 to 6 hydroxy groups, each R?
independently represents an allyl group or a methallyl
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forth in any one of claims 1 to 3 or the compound

represented by the general formula (3).

15 9. A composition as claimed in claim 7 or 8,
wherein the compound represented by the general formula
(3) is diethylene glycol bis(allyl carbonate).

10. A composition as claimed in any one of claims 7
to 9, which further contains 0.1 to 10 parts by mass of

20 at least one radical polymerization initiator per 100
parts by mass of the composition for a pléstic lens.

11. A composition as claimed in claim 10, wherein
the at least one radical polymerization initiator
contains diisopropylperoxy dicarbonate.

25 12. A plastic lens obtained by curing a composition
for a plastic lens described in any one of claims 7 to
11,
13. A plastic lens as claimed in claim 12, which

has a refractive index at 25°C of from 1.497 to 1.505.

30 l14. A process for producing a plastic lens as set
forth in claim 12 or 13, comprising curing a composition
for a plastic lens as set forth in any one of claims 7 to
11.

15. A process as claimed in claim 14, wherein the

35 composition for a plastic lens is subjected to cast

polymerization at a temperature of 30 to 120°C for 0.5 to
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