OTOCROMIC COMPOSITION TECHNICAL FIELD [0001] The present invention relates to a novel
photochromic composition suitably used as a photochromic adhesive ageng{jditivularysas a
photochromic adhesive agent for binding optical sheets or films made of polyegrBoiadté! fédins with
each other. Also, the present invention relates to an optical article including a multilayer structure
made by binding the optical sheets or films with each other via the adhesive layer comprising the
photochromic composition. DESCRIPTION OF THE RELATED ART [0002] Recently especially in
United States, the needs is rapidly. easdl}\q %fo -the. plastic hase material using a polycarbonate of
transparent and having excellent i%@c‘t?esis éﬁ%@ﬁ@% ﬁlislelgf\rtphe sunglasses with a dizziness
preventiongrepediy: FURRef,in regards with such plastic sunglass, the photochromic sunglass made
of plastic is rapidly becoming popular which can control the dizziness prevention property by changing
a transparency dgpefgjing on the surrounding brightness by combining with a photochromic pigments.
[0003] However, the processing of the photochromic sunglass made of plastic is not necessarily
easy. For exampl@hinplesemethvedtamingdatie tomoldir ihefec towPatenni)ahis potygabijonsteé resin in the
mold installed with a composite film formed with a photochromic coating film on the surface of the
polycarborfate fitheteghusiis t@%@%@&?@?ﬂl@@&‘t&@ﬂi%i@ Wik hsoaag cilish pIIEEEHRSMic agent to
the acrylate copolymer, it was difficult to ohtain a unggass having good photochromijc characteristic.
Also, as th@mé'fﬁdﬁ’?&ﬁlp?}&%%i%ﬁﬁéss%q{?‘?eﬂ %Bi [ARRHSE Hriei ARG U8hd Shotdthromic
characteristic th{-: .method is rtce):gc%(s)ed Wh{agef'n to he one,side of ti’i{a trans#ral{etr]}lt, S t@ee@? resin layer

rff*sen invention fe an optical_ar {c € 111cli1di Lamu 1|layer C )
such as a Bo ycarbonate sheet which maoves continuously, tie resin layer having photochromic

characterisfiq iseORteHRANSMQUS Yy AR el CRHANGRYHarindRgoh he resiblayatipiher
transparent resin layer is adhered with each other or so (refer to Patent 2 and Patent 3). [0004]
However, ihsybhtorathads cthepesitvgomposition (specifically, polyurethane resin composition) used
for forming the resin having above mentioned photochromic characteristic includes solvents such as
tetrahydroflhas(adtiiblkeneOln brideRtd.éxhid fd&Iphotochromic characteristic of the resin layer, the
resin layer has to be coated thick, and in such case, since the used amount of the solvent increases,
when said resin CH?HB%]sition is coated to the transparent synthetic resin layer such as polycarbonate
sheet or so, there were problems fUCthll? the d§tei£ior?ted appearance aused bi){lth%dia]seolving of the
€

transparent synthe FEFESIn %/%:F? Ea?flduf (1)‘[\%%@1@ pF'io 5%?%%m?cléhraapég Eristic duetto the synthetic

resin eluted into.the.Urathang e 10003t arboflaoonihe sarthod descibedinhe Ratgatarticle 1,

instead of said composite film, thefe iS a method which uses "the multilayer sheet binding the
polycarbonatgsshret ky gempsisingdhanhaias wamicipigmenthiredarita Balpaty RndhRatent 5).
However, in such method, the adhesion and the heat resistance of the polycarbonate sheet in the
above mentigaed winltilaybréintietsmegbinstificlevinchimisiovveglise oplical attiste is prodiced by
installing the above mentioned laminated article into the metal mold and injection molding the

polycarborfeFraiia RYMMEFEEAF e, e WBFedEBrEMBTSHRINIAE #iEnsERIiRY 6hiRE Bbtained the
optical article and the op icaGI@train or so %OOO%] [E@tent J{J{JF}’RPatenEApBIic tion Laid.Open No
S61-5910 {PATRAEITIVESBEX 053 [Pitert 3P YB PateRt Appicatch LG BPEe NS P003-196103
[Patent 4] #ﬁﬁ@é%gﬁggg%%@%paid Open No 2003-519398 [Patent 5] US Patent Application
Publication N0.2004-096666 DISCLOSURE OF INVENTION PROBLEM TO BE SOLVED BY THE
INVENTION [0007H0037The object of the present invention is, firstly, to provide the photochromic
composition having excellent adhesion and heat resistance, and also exhibiting an excellent
photochromic propkriyewhethegedcassthe atihesipbdaybrdordbinctigigsheeticdl sheitsiontite optical
films. [0008] Also, the second object of the present invention is to provide an optical article
including tiserriidy spstrdeiursampinich herophed dhsisdion teldpucariitie Hacnblhtdy the
adhesive layer comprising the photochromic property; wherein said opt(i:%ilngticle has excellent

adhesion aPRIYFEERFEASHETR, Bhd"frtREKh ARSI bIbGImRSITHE tERe 1 Caitt multilayer
structure. (9000}, Frher fnedhirc solact of the Prasant inventan 3o pravide amethpd of capable
of producinpg the optical ar |c?e%N|tlhout aamaglngat%e appearance even In case Be'the moplastic resin

such as p‘?ﬁﬁg&@ﬁﬂﬂ&%&%@ QW@%H?&QQQ?A&P%%%EB%&%%U@%&M RANS £RMRSOLVING

THE PRO M [0010] In order to solve above mentioned problem, the present inventors have
carried outdgelvaxaminaiind e higdneralatipssheiae pdhe givusttrenak thigplraiasiiyomic
polyurethane resin adhesive layer and the characteristic of the obtained optical article. As a result, (1)
in case theAdsotashtiot impblydilethansturag rdsirsadhetsiveay daisfored ed tslausmgnhezood
polyurethane-urea resin, the obtained laminated article has excellent adhesion, the heat resistance,
the photochromic property and the durability or so; also (2) in case of forming the above mentioned
photochromic polyurethane-urea resin adhesive layer without using the solvent, or by drying after
forming the cast membrane using the solvent (removal of the solvent), and to produce the laminated
article using the photochromic adhesive sheet (the photochromic polyurethane-urea resin adhesive

layer) comprising the polyurethane-urea resin and the photochromic compound dispersed therein, the
Nnracant invvaentnre have foirind that the had infliience cariced hy the enlvvent fcan bhe avnided and the



[0017] As the polyurethane-urea resin used as A component, it is not particularly limited as long as
the polyurethane-urea resin has the urea bond in the molecular chain, howeveifhe p@isadiethane-urea
resin which does not have the isocyanate group at the terminal end of the metciglehB!pPéferable from
the point that good photochromic characteristic can be obtained when used as the composition of the
present invention. Also, from the point of easy production, it is preferably the polyurethane-urea resin
obtained by reacting, (Al) (hereinafter, it may be referred to as Al component) at least one polyol

compound selected from.the graup consisting of polyether polyol, polycarbonate polyal, ..
polycaprolgi%%cili?&ﬁ}%l,c %?{8‘%%@‘5&&%1%&’;% ;O?A ) F]Oé)r%sl%(g elrrl,ml1 rrrlle%? tt){éeré)fleerrségetooésmﬁz

componenty eSO VAR CAERPULEOTRASIAY WO RIBAIR IRRCYNAe GAKRS jAhe molecle,
ereinatter,

and (A3) Ina may be referred to as A3 component) an amino group containing compound
comprising sWe-QbMAr el ouPs kaeARiR Ak reaataB Wil ttiRisecyRAaE @aep @iameng these
groups, at least one thereof is the amino group. in such polyurethane-urea resin, urea bond is
introducedtiathetimolecyte @ thelcodrpomgndfhdeingsinelaminothcoupispsent assi8 legenpgenent which
is the source material. Hereinafter, these component will be explained. [0018] Al component: the polvol
compoundedhergvithtercipoher epmpseattefAledmpphBatetct the point that the prepared
polyurethane-urea resin is not excessively highly crosslinked, preferably two to six hydroxyl groups are
included ir[QHQ%olecule, and further considering the solubility to the organic solvent, the number of
the hydroxyl group included in the molecule are preferably 2 to 3. AlsoQ.. ore ' polyol
compound such a&sop%ffygﬁhé? 68?30?8%1‘9%%@6%g?él%o‘i% ,%%ﬁ/%% ?Bfgé%%@ﬁo% , %% 3§!§§[er polyol or
so may bepsad 8lapsaldh MAP P IEHIMIMBING W QLMO N RRhAUE yabrimb e point of the
heat resistance, the adhesion, the weather resistance, and the hydrolysis degradation resistance or
so, it is prefesakieteiismpalicasbizaate nrlyels patvbapiotaciang paliyelsand @adwng thhses;
polycarbonate polyol is preferably used. [0019] Herein below, various compounds used as Al
componenthwifilséodbsoribechimadtaiti¢og2d} Pesivetingr pblvotsin layss o polyethatcgdlyiokused as Al
component, polyether polyol compounds obtained by a reaction between an alkylene oxide and a
compound®REviRgsHEB GRRoFEIeT 4BHVESH ATBERRL cHntami GRiURSH S mBleL R Agsm
polymerpolyol, urethane modified polyetherpolyql, and polyethergstercopolymer polyol or.so which are
the modificé}t’i%%OB\‘t’s()éﬂdspSR%? er pt(i)%lg}//? e éln(%ms ﬁﬁ%)ér%llé:dr.ewb oSy otestﬁg{?%%aon

ol'm or%ﬁe compound

having two,t Mereacte OXAIROEA,FRATRICIRG JOURS B MOlesHlRPAIYO! SARROMNdg.suCh as

glycol or glycerin having one or more hydroxyl groups in the molecule such as water, ethyleneglycol,
propyleneglycolvhitapediel, @lyspitantrigethyiel prapaneydiexanetiel, iiethan glasuiorsoigly cerin,
pentaerythritol, trimethylolpropane, hexanetriol or so may be mentioned, and these may be used alone
or by combilngrtevisior duere thersoofhf0223in elutisbings ther waiiaalkytsive oxide, cyclic ether
compound such as ethylene oxide, propylene oxide, and tetrahydrofurane or so may be mentioned,
and these H8J3e used alone or by combining two or more thereof [0023]  For the polyetherpolyol
of Al component, from the point f%j heat resistan nd the phptochromic. characteristic (a color
optical density, a égf(ﬁ’r fgcﬂ%’gngﬁ%g ,%Wéaé?ﬁ r@selg[t%%gg%rlgo %f]{ﬁée% t?%r?%i SONEREtane-urea

resin, in pagjicular from, the. pointaf e weather esiplance of i ARoREHamiccompoynds; the

number average molecular weight is preferab(fey 400 t6 3000, more preferably 400 to 2000, and most
preferably #is.4004QiaS0%: [B2MhromiSyEhRelyeesnelvalsan hadobiaines)asawehemisal reagent
or as for the industrial use, and as for the commercially available examples, "EXENOL TM" series and
"EMULSTAR:H Micthadethy AdAdib:GhrAISECli2at a1 DEKA FIRLXEHdbBR e ribsemadéby ADEKA
CORPORATION or so may be mentioned. [0025] Polvcarbonate polvol: As for polycarbonate polyol
used as Aldwvporsiiopslyeatiyateshety oresbiamsiasnphbeesbioh B gtier MBS fow
molecular polyols such as ethylene glycol, 1,2-propanediol 1,3-g§?panediol, 1,2

-fut ediaql,
1,3-butaneBiBEHL (it ARR eI e SRR BEIOP S, RS G 1S B IR ANSTAL BHBARAed io 1
1,10-decanedial, 3 -methyl-1.5 -pentanediol, 2-ethyl-4-butyl-1.3-pro diol, diethyl col,
dipropylenélaﬁ/%%ﬁ?nnégﬁgég&y%ﬁ)}%%o?,Cca)]/% (%e%(é%%glﬁ’%} o %f/lcfcl)lﬁ%g(aﬁﬁaef%%ga? Iee? arlﬁjg,%gf%er acid diol,
ethylene oxidg, adduet or PHRPYIRNG e Atducs ol RisphaRo LAy bisUairigxyethyl benzene, xylene
glycol, glycerin, trimethylolpropane, pentaerythritol; or polycarbonate polyol obtained by ester
exchange methodj{rggjethylenecarbonate, diethylcarbonate, and diphenylcarbonate or so may be
mentioned. As for polycarbonate polyol for Al component, from the same reason as polyether polyol,
the number averagia o é¢UlaPaveig sl prafendblyd 406 0aN3090] -aRdlmore preferably it is 400 to 2000,
and most preferably it is 400 to 1500. These polycarbonate polyol can be obtained as a chemical
reagent or as for industrial use, and as for the commercially available examples, "DURANOL TM"
series made by Asahi Kasei Chemicals Corporation, "Kuraray Polyol TM- series made by KURARAY
CO.,LTD, "Praccel TM" series made by DAICEL CORPORATION, "NIPPOLAN TM" series made by
NIPPON POLYURETHANE INDUSTRY CO.,LTD, "ETERNACOLL TM" series made by UBE
INDUSTRIES LTD or so may be mentioned. [00261 Polvcaprolactone polvol: As polycaprolactone

nnolvol 11iced for Al comnonent the comnoiind obhtained by rina-onenina nolvimerizatinn nf



aromatic polyisocyanate compound such as phenykyclohexylmethandiisocyanate, isomer mixture of
4,4'-methylenebis(phenylisocyanate), toluene-2,3-diisocyanate, toluene-2,4«diisegyanete;t
toluene-2,6-diisocyanate, phenylene-1,3-diisocyanate, phenylene-1,4-diisocyanaté Wp11037
1,3-bis(isocyanatomethyl)benzene, xylylenediisocyanate, tetramethylxylylenediisocyanate,
naphthalenediisocyanate, diphenylethercliisocyanate, 1,3 -diisocyanatomethylbenzene, 4,4’
-diisocyanato-3,3' -dimethoxy(1,1'-biphenyl), 4,4 ' -diisocyanato-3 ,3 -d imethylbipheny
[,1,2-diisocyanatobenzene, 1 4.-b§$i8590§§:5yl%natomethy 1)-2,3 ,5,6-tetrachlorobenzene,

2-dodecy1-1,3-dig)&6§}§r@t36g?&

1-isocyanato-4-[(2si e 112-] I 2 ispcyanato-3 -[(4-i
socyanatophenyIfﬁlae%%ﬁfiérﬁ%%ql}g\g%%ﬁﬂg@-{[]é(-jirg%éc%{aﬁgtop erllyl E)g?/]phenylisocyanate or so; the
reaction product @bi24§ > PRGN IYAPURRENEINg0YIE 9398

1-methylbenzene-2,4,6-triisocyanate, and the reaction product between
1,2,2,6,6-pentamgthkds hydr oxypipapdinatwithPhlgitdiundiecaoeiris66ganate or so may be
mentioned. [0031] Among these, from the point of the weather resistance of the obtained
polyurethaBés(ile@SEdil, @8 MBALbAEaA™ the above, 30 to 100w0/0, particularly 50 to 100wt% of the
polyisocyanate compound of A2 component is preferably at least one polyisocyanate compound
selected frgﬁfgﬁé%%@@é%ﬁsﬁgﬁﬁ‘é%?tﬁg gl%fwcvwgé&/anate compound, and the alicyclic
polyisocyanate Cmﬁ nd. As specific examples of preferable compounds, tetramethy lene- 1,4-d
iisocyanate, hexa ilene-1,6-diisocyanate,octamethylene-l,8-diisocyanate,

2,2,4-trimethylhemeblgﬁaqiigpq}{grﬁ@s&%cmp&%g-Jm?ﬂiis’%ggygnﬁ}@vide the photochromic

cyclohexane-1,3-diisocyanate,cyclohexane-1,4-diisocyanate, 2,4-methylcyclohexy |
diiSOCyan%@rﬁ;@m%ﬁyﬁﬁ@h@%@ﬂﬂﬁﬂwﬁﬁ@l and heat resistance, and also exhibiting an
isophoronediisocyanate,norbornenediisocyanate,isomermixtureof
4,4'-methytexebisfoyiolohdxylisoqyapats) Wexahyett atotheiedied - thy ¢sdoybnatimg the optical
hexahydrotoluene-2,6-diisocyanate,hexahydrophenylene-1,3 -diisocyanate,

hexahydrogisfysibe ratgassbpanate or so may be mentioned. These isocyanate compounds may be
used alone or by rfomﬁjning two or more thereof. [0032] A3 component: the amino group containing
compound Riino group containing compound used for A3 component in the present

invention is the argiIg QraR EGNARIAY SPTRPGHOLHANG A & (A6 deauRP GARAPIE g geacting with

an isocyanate group, and among these groups, at least one is the amino group (-NH2, or NH(R). Note
that, R refepgitialy aky/hgrauRyRasticuanyito hecalk arpseuhanieg biatk Grian atemse Here, the

reactive group other than the amino group which can react with the isocyanate group is a hydroxyl
group (-OHhpumdnéncapto gtoesve Sk eandamasivexyhe rop ¢eG{a=D)O )y aresty; [6083¢in sditie A3
component functions as a chain extender when producing the polyurethane-urea resin; and by using
A3 componeticalsattislenzin esteatier! adbasien pohdestirerbtvred web trehsp e ethssral¢aSin, and
becomes the polyurethane-urea resin. [0034] . .. In order to make the obtained polyurethane-urea
resin to a SN REHHERE LRSI B I B EANAS HES FSsistance, the adhesion, the photochromic
characteristic in a 8{% condition, the molecular weight of the amino group containing compound is
preferably 50 to 356(5 ore preferably 50 to 250, and most preferably 55 to 200. [0035] As the amino
group containing gopIRQURRLOfAA CARRPORENhAIRaSHONSARMPRURS Seieried frasmthe group

consisting of diamine, triamine, aminoalcohol, amino carboxylic acid, and aminothiol or so can be used
suitably. Agdpebrpetifieéxampls oftivel aonehount suitdbhsgisedias dhe-amine grounoastaining
compound in the present invention, as diamine and triamine; isophoronediamine, ethylenediamine,
1,2-diamintpropanelastdiaeinopabpanpeo ly 2udisrmain ob e vded-alidhvinatigeridedt 4rdiheninobutane,
1,5-diaminopentane, 1,6-diaminohexane, piperazine,
N,N-bis-(z-%ﬂﬁ%gﬂ*i%i)piperazine,bis-(4-aminocyclohexyl)methane,

bis-(4-amino-3-hutylcycl < - and 1,4-diaminocyclohexane,
norbornanﬁ%e%@%%@mmm%%ggﬁ%ggphenyldiamine,
4.,4'-diphenylmethapdigmine,N,N'-diethylethylenediamine,
N,N'-dimethylethylenediamine,N,N'-dipropylethylenediamine, N,N'-dibutylethylenediamine,
N-methylethylenegiagpirg 1N =ethylgtovic aegiasmine phis(hexanethvanaiviaitinehdve Sxpamtatriamine
or so may be mentioned. Also, as amino alcohol, 2-aminoethanol, 3-aminopropanaol, 4-aminobutanol,
5-aminopebdtanekBeanmihaneanalsrpipertdindaneth doote 3apipetidineneath érophdtpiperidinemethanol,
2-piperidineethanol, 4-piperidineethanol or so may be mentioned. As for aminocarboxylic acid, glycine,
alanine, lysine, leucine or so may be mentioned; and as atninothiol, 1-aminotihol, 2-aminothiol or so
may be mentioned. These amino group containing.compounds may be used alone or by combining
two or ore thereof. [0036] As for the amino group containing compounds, from the point of the heat
resistance, the adhesion, and the durability of the photochromic compounds, particularly diamine

compounds are preferably used. The reason for this is because by using the amino group containing
comnntind when nrodiicina A comnonent the obtained nolviiirethane-iirea recin hace the 1irea hond-



The polyurethane-urea resin obtained by such reaction is carried out with the after treatment such as
distillation of the solvent if needed, or dropping the poor solvent such as watariorso/taeseby
precipitate/filter the polyurethane-urea resin then carrying out the drying or seuwthefitit &y be used as
A component, or it can be used as the photochromic composition of the present invention by keeping it
dissolved in the reaction solvent. [0043] The polyurethane-urea resin of A component has the
molecular weight of 10000 to 1000000, more preferably 30000 to 900000, and most preferably 50000
to 800000 from the point of the heat resistance, the adhesive strength, the photoclu-omic.. .
character SRR e RS 5 UbAAT Heh A e o ey SSEed, T ML) FRCAER By so) of the
obtained p r e;urea resin..No 4 gﬁ;dlg ' f a ntione
polyuretha‘%g%r?eég%g’siwfre%er%%tg tthe %@%&&lﬁv{/@ei ht'in trgs.r/gr%g ggegoftégr&rg%&rﬁé%%}d%nder the
condition gfygiag B,oekReMeatianchiamalagrapRs (S P&, eolamal ShachexdRrEoR, Kid-804 (made
by SHOWA DENKO K.K.), eluent: LiBr (IOmmol/L)/DMF solution, flow speed: Iml/min, detector:R1
detector, palytiiathadkesiten tiesinsarapiescdution phobSchdimet hydspertamid eHOME)stution. [0044]
Also, if the molecular weight of the polyurethane-urea resin measured as same as the above is in
terms of petyethyléRedxicrsctiod fraterabies rabrye onené hedfepbtiechielghe thelbabeiBameouad 150000,
more preferably 8000 to 100000, and most preferably 10000 to 6Q000. [0045] .  Also, from the point
of processEBiltty HSEN e MG RAR I TEathe S8ty M ARG e BEt(aiesets% s with each
other using the photochromic composition of the present invention;. or when prodycing. the, optical
articles us%r}an’?ﬁgag%tg%n r%é?n?ﬁg\}%ga& ic %V,a liar(m)g g]gosnr%% ea%‘gi%f of %%%%é%?blliﬁg}%? tc(:agating and
curing the hargkcaahliauld ipeasarifarmaingdie N coaklgyrihibe fufase eliliesg laminated
article or optical articles; the polyurethane-urea resin as A component has thé heat resistance of 60 to
200C and paicaiaeihg0 e df0ontpetaihahdhe heat tesistanaerweferado the poieningpaint measured
at the following condition using the thermomechanical analysis (made by SlIl Nano Technology Inc.,
TMA 120Cpfa46}H (Mepssethgheoriditiba)presetie myyenstor ereaisifigusp eed: thodadinniiveastiring
temperature range: 30 to 200C, probe: probe with needle of tip diameter 0.5mm. [0047] A4
componerfettpd iirbficiarieatien dsrpeidad and ambPRsSEMIRVEIRRBHY esTtiRs! theriBbve
described Al to, A3 components, the functionaliz?.ti n compound having one or two groups capable of
reacting Wﬂmgl&‘é%%%ga%ﬂﬁg%l?Hé"ﬁ?o%%% %%ES aving the piperidine structure, the hindered
phenol structure, Itﬂ'azine structure, or the benzotriazol structure is preferably used. By using such
functionalization compound, the piperidine structure, the hindered phenol structure, the triazine
structure, or the begqtiage|shusiune eabhg PIRYigestdenidmpobampthianarwengesity ang the
polyurethane-urea resin having excellent functionality such as the hindered amine photostability, the
antioxidatipnl pnegbaneanthe iekthavictenmytiabsodingoud pertyhor sm!f0048] divanfurcior&lization
compound having one or two groups capable of reacting with the Isocyanate group in the molecule,
and havingprirsienmcstiepardhindered phenol structure, triazine structure, or benzotriazol structure
in the molecul A le of reacting with the isocyanate group, the amino group
(-NH2, an&Fﬁ%?ﬁ)oﬁfﬁgéWﬁ%fﬁ&OH) the mercapto group (-SH:thiol group), the carboxyl
group (-C(=0)0H) bﬁioride group (-C(=0)0C1) or so may be mentioned. Particularly, in order to
obtain the polyurégmn -urea resin exhibiting excellent effect, the group capable of reacting with this
isocyanate groupigPrefprabivang indagmalesule: This peagan imnaiiisaruhawaverihentollowing
reasons is thought to be the reason. By having only one said group, the functionalization compound is
introducedzththarsigeeahaindor thedtermidalead hb thenpeliudrathiakebitéagahinofihelefbeetsthe
fimetionalization compound is thought to act efficiently to the substance which lowers the durability of
the radicalarfdmsgdoagid of podpathersiioiesimentofudipipe tiird kpistirecthermediefsdiphenol
structure, the triazine structure, or the benzotriazol structure exhibits the photo stabilization effect (the

piperidine SHHERNER MERANBIATHHIBRIBHEE: e HQSre e SR ARG OPRAR HIt IS Iet ray
absorbing effect (the triazine structure, or the benzotriazol, structure). By, using the, compound having
such s.truc(lelfrael,a t%iatﬁ?aakﬁﬂ y &ﬁea%ﬁ% o%% ity ,e ég%%tiggﬁ éﬁ’&nf%g%‘beyﬂ‘i’/‘,” %Xﬁﬁlgeé}glé?#ay

absorbing piaRefbe Al iepeluIRBAnEs IR e iSRS By sAmARRE thand NeRbiRterbiomic

compound can be improved. Among these, in order to improve the durability of the photochromic
compoundageRMAALINE having hepipeliting stfusiviers Rhaferblidsrpiddeaaltencuarious
compounds used as A4 component is described in detail. [0050] The functionalization compound
having the pigeilidiadcstactueenAs for thhethenctevmatizatiothecmdperio havitig thieopipbridine structure
used as A4 component in the present invention, the compound having the structure shown in the
following general formula can be used suitably. [0051] [Chemical formula ] R1 [0052] (in the above
formula, RI, R2, R3, and R4 are preferably alkyl grpup having carbon atoms of Ito 4 respectively, and
particularly it is methyl group.) The compound having nitrogen atom of above piperidine ring or the
group capable of reacting with the isocyanate group at the carbon atom of the fourth position

corresponds to the functionalization compound having the piperidine structure. Hereinafter, further
cnecific comnoiind will he deceribed [NDNOR] Amona the fiinctionalizatinn compotind riced ac AA



1,2,2,6,6-pentamethyl-4-aminopiperidine, 2,2,6,6-tetramethyl1-4-hydroxypiperidine,
2,2,6,6-tetramethyl-4-aminopiperidine, 1,2,2,6,6-pentamethyl-4-aminometi§jfigisé riddaésdand
1,2,2,6,6-pentamethy1-4-aminobutylpiperidine or so may be mentioned. [006XF e %{dé0Hs for the
functionalization compound which can introduce the piperidine structure to the terminal end of the
polyurethane-urea resin, the following compound which is the reaction product between dimethyl
succinate and 4-hydroxy-2,2,6,6-tetramethyl-l-piperidineethanol can be used. [0062] [Chemical formula
3] C H3 1-13 [0063] Note that, in the. gbove compound,.n preferably satisfies the range of 5 to 20.
[0064] %ﬁ%ﬁa[ﬁi%ﬂoar%eg Hg%il%essé nl% e E)r%ggr%??rll\slgﬁ fblr‘?,ue{lsﬁ %g?%ﬁ%aﬁ%é%%nalization compound
which can introdu[%gltg]f piperidine structure into the main chain of the polyurethane-urea resin, the
compounds shown by the following general formula (2), (3), (4) can be preferably used. [0065]
[Chemical formula ghFollowinmghecionBuladBbd §3086] preinthiaabone farmulavRh Ré: R9 and
R19 are alkyl group having carbon atoms of | to 4 respectively, RH is an alkylene group having carbon
atoms of | theRApplastipabsnetisgheneghotsptioavingrarboniains 063 dot 265 RAR ¢sansedkgdene group
having carbon atoms of 1 to 20, or a polymethylene group having carbon atoms of 3 to 20, and Y is the
group capabieptivabgtiey Wifﬂ@héﬁ@(&’ﬁﬁﬁﬂf@@%@ﬁ%% VCBin 5RURBL SHBWA AR Can be
suitably used as well. [0Q67] In the ati)ove neral formula (2), R7, R8, R9, and R19 are alkyl group
having cargﬁrPg?é?ﬁEIBﬂCtBrﬁp@%éscﬂ% UVfBWever it is preferable that all four alkyl groups are

methyl grOH&IHOB%JSCRIB:i‘@%P(ﬁWKi%%MW&%@“Q carbon atoms of 1 to 20, or polymethylene
group having carbon atoms of 3 to 20; and it is preferably alkylene group having carbon atoms of 1 to
10, or polymethylfgm oup having carbon atoms of 3 to 10. [0069] Ri2 is alkylene group having
carbon atoms of 1 to 20, or polymethylene group having carbon atoms of 3 to 20; and it is preferably
alkylene group hamig siarbebrateinscoblii@dloor Edljiraethytene groupitaviogpadesn(atoras of 3 to 10.
Note that, when b is 0, it indicates that Y is directly bonded to the piperidine ring. [0070] Y is same as
X shown ipehidrgbnacalfornasia {Brije0wER bontsievamplesibithbafobgstibfiiationeampfound shown
in the above formula (2), the following compounds may be mentioned. [0072] {\Che,mical ormula 5]
CH3CH3 GRISITRIEDEMNEIMANRIP @S SPERRBIPE D 6YBPREAS TS ot BIF¥FBfowing

formula ( RErred to as B component). Herein below, these A component and B component will

be described.
[0015]

A component: Polyurethane-urea resin

The polyurethane resin used in the conventional photochromic adhesive agent or
binder is an urethane resin having a chain extension by urethane bond using diol
compound such as 1,4-buiane diol or so, and it did not have urea bond in the molecule
of the resin. On the contrary, A component of the photochromic composition of the
present invention is the polyurethane-urea resin having urea bond (-R-NH-CO-NH-) in
the molecular chain; and by comprising such resin as the resin component, the heat
resistance, and the adhesion and the durability of the photochromic compound can be
improved when the photochromic composition of the present invention is used as the
adhesive agent or the binder.

[0016]

It is not necessarily clearly understood why such effect can be obtained,



2 [0074] 4, n15 (in the above formula, R13, Rland 1216 are independnent alkyl group having carbon
atoms of 1 to 4 respectively, R17 is alkylene group having carbon atoms oPdTidr20 opqiékymethylene
group having carbon atoms of 3 to 20, c is 0 or 1, R18 is alkylene group havitij Ear8hi4tdms of 1 to
20 or polymethylene group having carbon atoms of 3 to 20, and Z is a group capable of reacting with
the isocyanate group.) The compound shown in the above can be suitably used. [0075] 14, In the
above mentioned general formula (3), R13, RR15 and R16 are independent alkyl group having carbon
atoms of 1to 4 re_sé%ectivel { howetver it is. @re{fe%abtle.that all foug aslk% roups are. irr?eah%l e%roup. [0076]
R17 is alkyENe gt pReg CAB R STRe BF 1o 2000r Bolimathyléne group havifg carbon atoms of
310 20;a e ly it.is. al 0 G C f.1 110, Qrp vigne group
naving catb o B e e T s ey e e i
piperidine gingo[RAHAhd beRidisiRéySRE B WepnaY g Iearbosnatamsdeh kiie Rk polyoethylene
group having carbon atoms of 3 to 20. [0078] Z is same as X in said general formula (1). [0079] As
for the exampieschf thebiLimationakizatibn,congoudds/havingithprpipersinef straclurdshipwh by the
above general formula (3), bis(2,2,6,6-tetramethyl- 1 -methoxy-4-piperidinyOsebacate or so may be
mentionedhfpop8olddhemicaboneud. 7§we 19 thpessEnce ¢h thie wisaveostiulBeiReen #¥0, R21, and
R22 are alkyl group having carbon atoms of 1 to 4 respectively, R alkylene group ikavin carbon atoms
of 1 to 20, BPEBy sty ﬁ&%}&?ﬁﬁzﬁ\ﬁ?fﬂ%r%ﬁn&%h%% g‘?o%,gﬁ‘?ﬂsghq efe“gtdtp having

carbon atoms. of.1 to 20, or a polymethylene group having carbon atgms f3t§ de"i‘@&'y and W are
respectivefﬁﬁceug[réﬁp%%%ﬁelgil%glcetir?go\m&e%laeg?s%lgﬁaﬁ% gl’gr%ﬁff }(06 e2]9 r?%l In thleeabove

described generatifarmmiai4) BiviR29-Re%at6Alkd GrauphAviRE:cABTR DR Sirbitc

respectively;"however it is preferable that all four alkyl groups are methyl group. [0083] R23 is alkylene
group havigghfibeniatamsialtd e 20preebineifjienmotpapdhavinghedrbpratoms of #hto 20; and
preferably it is alkyiene group having carbon atoms of Ito 10 or polymethylene group having carbon
atoms of ZathdfyR@teimtikylenehgrain Havily calsswatsthyof PIdIROrepalylerstiiidbdyroup having
carbon atoms of 3 to 20; and preferably it is alkylene group_having carbon atoms of 1 to 10 or
polymethy RaREYr6S iy BaesdrPatshis BrestdheoNBta! e as Rt O BIPRS00, it
indicates that V is directlgff)nded tt()) tr(lje piperidine ring. [0084] Also, V and W are same as X in
said generﬁ’l %‘?r?ﬁffgr(ﬁ ﬁ&eiflm%y%ne the same group or different group. [0085] As for the
examples of the fﬁ(ﬂﬁf nalization compounds having the piperidine structure shown by the above
general formula (4), 4-hydroxy-2,2,6,6-tetramethyl- 1 -piperidineethanol or so may be mentioned.
[0086] The functignaliratisiaeemainskbaviaehthediinderedphgakbsiructivenot paddhiarly
functionalization compound having the hindered phenol structure used as A4 component in the
present invéntiod athiergpaspbeipdierdtignibeistructindishthwnisy tredoliotving gesidealdarmula (ii) in the
molecule can be used. [0087] [Chemical formula 8] R/R25 OH(ii) P27R26 [0088] R26, -27 (in the
above fornalac PSP RIS a1k FEt MAhgassarBbRave the isocyanate group at the

terminal end of the molecule is preferable from the point that good photochromic

characteristic can be obtained when used as the composition of the present invention.
Also, from the point of easy production, it is preferably the polyurethane-urea resin
obtained by reacting, (A1) (hereinafter, it may be referred to as Al component) at least
one polyol compound selected from the group consisting of polyether polyol,
polycarbonate polyol, polycaprolactone polyol, and polyester polyol;

(A2} (hereinafter, it may be referred to as A2 component) a polyisocyanate compound
comprising two or more isocyanate groups in the molecule, and

(A3) (hereinafter, it may be referred to as A3 component) an amino group containing

compound comprising two or more groups capable of reacting with the isocyanate



atoms of 1 to 18 or a hydrogen atom respectively, and at least one of R25 or R26 is alkyl group having
carbon atoms of 4 or more.) [0089] Further, the compound having the grGtpre@Epabie4of reacting
with the isocyanate group at the carbon atom of first position of the above stiigtareWHill H& the
terminator having the hindered phenol structure. Since at least one of R25 and R26 is alkyl group, the
hydroxyl group of the fourth position in the above formula (ii) is unlikely to react with the isocyanate
group due to the steric hindrance. Therefore, the hydroxyl group of the fourth position will not be a
group capable of reacting with the isocyanate group.. é0090%_ ..The.compound having the above
mentioned Stttk %\/ﬁ%g?w%r%%ﬁpgtch gbén £ Y84 ﬂ?}glswtlijhe the 1S0cyanate group can
introduce t?&ﬂf@ﬁéﬁg-%@&’}%&g{r%%%ﬁ?}&h?s.”ﬁ?ﬁ%é&ﬁl%'éi‘ Al e pobyuigfhanegueg fesingf A
component as described in said functionalization compound having the piperidine structure. Also, in
case the graumgaprbigaiyeaeing withihe is0ayanaierareHp isnne.thenbindered phenalistructure can
be introduced to the side chain or the terminal end of the polyurethane-urea resin. [0091] Among the
functionalizatteingfumphesed-taying toheviilndereplghedol structure, as for the preferable compound, the
following general formula (5) can be mentioned. [0092] [Chemical formula 9] [0093] (in the above
formula, R25, R26018} R27 and R28 are alkyl group having a carbon atoms of 1 to
18 or a hydrogen atom respectively, at least one of R25 or R26 is alkyl group having carbon atoms of
A ELAEAD)

4 or more, R2ERIRGIE KGRIV LSO 0N atoms of Ito 10 or polymethylene group having carbon

atoms of 3 to 10, e is.0 or |. and U is the grpu pable of reacting. with is nate group.) 10094]
In the above genegr‘z?llff@ci)ﬂrm%Paoglé:?,l &%Pgﬁﬁ(ﬁ&f)ﬁf gﬂéwa?gﬁﬁ ‘rg\r}ﬁ%%cg?ggﬁéato%%%? Ra%alS or
hydrogen afom,.2pdatigastons & heamisalykaraipuiaing gaken alere:ebid enmesesiRreferably, at
least one of R25 and R26 is tert-butyl group. By setting éither one of group as the alkyl group having
carbon atomgsekéiarmtearthnelutriaility b the lebtéinesiphethahcomidetiapbsitidntdtn he further
improved. [0095] R27 and R28 are alkyl group having carbon atoms of 1 to 18, or hydrogen atom;
and furthertiprefexaisty sikydngrobp maving cdrben tatderybetoeplddndsdiiogda. jooes]le aralso, U is
the group capable of reacting with the isocyanate group, and it is amino group, hydroxyl group, thiol
group, carli’tﬁ%@ﬂf@%u%,t%ﬁclﬂiﬁ%@@r%f@fﬁ%?é”&?@gfﬁ?%&%@%ﬁ‘iﬂo%%@ﬁ,H%lﬁ‘?é?{/l@ﬁéﬁﬁb thiol group

and carboxyl group. [0097 R29 is alkylene gro aving carbon atoms of 1 to 10, or a
polymethylé/ﬁﬁlgC ngﬁﬁ[ahea\ﬂ#@’%ar%%%cﬁig g%?l?tg#g? ard ! el glra%%/yﬁ)ﬁi)soéll%?/lérﬁ%ygrgu%sﬁcéving carbon

atoms of 1405 8F 7 BAYBEIRYPHE SEoup RN SRIBoRAIAMEGLEIG Sralshopindicatanthe number

of R29, and itis O or 1. In case e 15 0, U IS directly bonded to the benzene ring. ferably, itis a
compoundmvhergingie 0. R0 esiorASiapecificexasmpiescef the funrctioaalizatiofegamaaund having
the hindered phenol structure, 3-methyl-4-hydroxy benzoate, 3,5-di-t-butyl-4-hydroxy benzoate,
3,5-dimethydsidtdnydroxypdaninatefSatibuty isé-pytioadpdrenz pateo 3 pehugdoctone polyol;
methy1-4-hydroxybenzoate,3 -t-butyl-6-methy1-4-hydroxy benzoate, 3 -t-buty1-5
-ethyl-hydré%§serssaies - polysrrbomstisyaely chifdpessty by Sate.

3-t-octy1-4-hydro>t¥@ oate,3-t-oetyl-5-methyl-4-hydroxybenzoate, 3

-t-octy1-5-ethy1-4 xybenzoate,3 -t-octy1-6-methyl-4-hydro xybenzoate, 2 -(3
-methyl-4-hydroxyphe t 5 =di -4-hydroxy cetate.. B -di-t-buty
I-4-hydroxyphenyl a%%%%%‘%ﬁ%%ﬁ%o& %@% égyggéﬁa‘&ml% B ubsdrbetih
2-(3-t-buty JizR5methyl-4-hydroxyphenyeacctate, 2-(3-t-butyl-6-methyl-4-hydroxyphenypacetate,
2-(3-1-butyl-5-ethyl-4-hydroxyphenyeacetate,2-(3-t-octy1-4-hydroxyphenyflacetate,
2-(3-t-octy1-5-meflp24-hydroxyphenyflacetate, 2-(3-t-octy1l-6-methyl-4-hydroxyphenypacetate, 3 -( 3
-methy1-4-hydroxyphenyl)propionate, 3 -(3 ,5 -dimethy1-4-hydroxyphe nyl)propionate 3 -( 3,5
-di-t-buty1-Refhyethexyobeadyl)propionate, 3 -(3 -t-b uty1-4-hydroxypheny l)propion ate, 3 -(3
-t-buty1-5-methy1-4-hydroxyphenyl)propionate, 3 -(3 -t-buty1-6-methy1-4-hydroxyphcnyl)propionate,
3-( 3 -t-buty I-5 -ethy1of W&?Bﬁpﬁ%’ﬁ?ﬁﬂ%ﬂi&% : 3%@@8@9391-BQéYﬁ%?ﬁ-ﬂ%fﬁxﬁfﬁﬂBﬂ%%opionate,
3-(3-t-octy1l-4-hyd phenyl)propionate, 3-(3-t-oety1-5-methyl-4-hydrox nyepropionate,
3-(3-t-octyﬂ}§?§/i‘?1c§/cl)f’%ﬁy%fradx’ﬁygﬁ]hgé%w %%&%né%g, %}é(g,g'{{] [ odgcf/%}}?-%y ro%@%ﬂ%nﬁ%)régionateA-
(3-methy1-4-hy dr . : . .

3 oA Ty r e N naimine P b e meleculs and pymmerpolvl, urthane
4-(3,5-di-t-butvkAeBYSsphepyRIRciate, phiidthbrét-Rupaiiirdpbyanoxyphie ryhiactate, the
4-(3-t-butyl-5-ethyl-4-hydroxyphenyl)lactate, 4-(3-t-butyl-6-methyl-4-hydroxyphenyl)lactate,
4-(3-t-butylsbedifiybdshydraxy poérahitactaltey i ni3:t imctydndenydroxyphenyelactate,
4-(3-t-octy1-5-methyl-4-hydroxyphenyplactate,
4-(3-t-octy1l-6-methy1-4-hydroxyphenyl)lactate,3,5-dimethyl-4-hydroxyphenylamine,
3,5-diisopropy1-4-hydroxyphenylamine, 3,5-di-t-butyl-4-hydroxyphenylamine or so can be mentioned.
[0099] Among these, as for further preferable compound, 3,5-di-t-butyl-4-hydroxy benzoate,
3-t-butyl-4-hydroxy benzoate, 3-t-butyl-5-methyl-4-hydroxy benzoate, 3-t-butyl-6-methyl-4-hydroxy
benzoate, 3-t-butyl-5-ethyl-4-hydroxy benzoate,

2 t_hiitvl-G-athvil-A-hvAdrovv/bhenzoate 2-(2 B_di-t-hi1itvi-A-hvdrovvynhenvDNacetate




4-(3-t-butyl-5-ethyl-4-hydrox yphenyl)lactatc, 4-(3-1-butyl-6-methyl-4-hydroxypheny I)lactate,
4-(3-t-butyl-6-ethyl-4-hydroxyphenyl)lactate, 3,5-di-t-butyl-4-hydroxyphenylamifiean $678ah be
mentioned. [0100] The functionalization compound having the triazine struct@e tsftHe!é&xizotriazol
structure As for the functionalization compound having the triazine structure or the benzotriazol
structure used as A4 component in the present invention, the compound having the structure of
following descried general formula (iii), (iv) in the molecule can be used suitably. [0101] [Chemical
formula 10] N [Olo@ﬁﬁhemical formula 11] N /N [0103] The compound having the above
described structulfg he molecule, and two groups capable of reacting with the isocyanate group can

ntrocuce the Uiagiye SLCUYR PRNG EREOHIAZRIIURITS e A EDID.Bhs Ralethane-urea

resin of A component, as described in unctionalization compound having said piperidine

structure. AlgRpWhemhe S1QuR: CaBARIE Qikgaatng With thedseeyanale,graumis Mpyoapearthe triazine
structure or the benzotriazol structure can be introduced to the side chain or the terminal end of said
polyurethamerdreadresii. J&lR4]in theAmdngithadtinationatizatibnlcompevhdhhavikgdpiydnbzine
structure or benzotriazol structure, as the preferable compound, following described general formula
(6) and (7)betanbdahergipreatn. Firsnatie lobmpoumad Msving el trikfereaetine wlikbediplained.
Following general formula (6) 50105] [Chemical formula 12] [0106] in the abgve formula, R30,
R31, R32, Ieateryiriighd ieashylal PAaprsi Ay ARIE BL AL T Rk mﬁfn@’ AR5EHAEBmS of 1 to
10, alkylo roup,.hydrogen atgm,.amino grou droxyl group, carboxyl group, or thiol group, and
said alkyl g%%%%ﬁ%’éﬁ%ﬁo%yca%dgl%y 8o%ﬁ%gq§%ﬁég§ituent group selected from the group of
amino group, hyd{@e&/ﬁ roup, carboxyl group, and thiol group, note that, among R3u to R35, one or
two groups are the group capable of reacting with the isocyanate group) The above described
compound can bexpsgdiseiadha §0&04e oxifethe dhovedasehipacthgeneialformidad 6xiR30, R31,
R32, R33, R34, and R" are respectively independent alkyl group having carbon atoms of 1 to 10,
alkyloxy gnoapieninoxcdrbonl atteiy dfofuakOoFsrthery frefecablyndt isuadkiiageonpyhbs/imgEarbon
atoms of 1 to 5, or alkyloxy group having carbon atoms of 1 to 5. Also, these groups may comprise the
substituen&{isupr LA B AvaRy WRFE S cyanate group, and preferably amino group, hydroxyl
group, carboxyl g(gwé) or thiol group or so may be comprised as the substituent group. [0108] , R32,
R33, R34, an Also, é]above described general formula (6), R30, R3IR" may be a hydrogen atom or

the group capabl _ i i is n X WA Y , amino
group. hycroxyl gre ed e o o o W ok B SRS Raz, Raa.

R34, and R38, @Re,Ahiwa-ardPs mLEtRSIR grobslGapaiial adrasting wiky thelisgayreategroup, and
preferably it must be amino group, hydroxyl group, carboxyl group, or thiol group. [0110] Among these,
R30, R31, R3ZhdR 385iR B canthe3Bf the obtained polyurethane-urezaresiprefepalbiigutethphytbep, ethyl
group, normal propyl group, isopropyl group, normal butyl group, tert-butyl group, hydroxymethyl
grou, 2-hydFok iy BreUbIEORS OB GRS HY i SRPROBG oIS group,
3-hydroxybutyl group, 2-hydroxyethyloxy group,,3-hydroxypropyl roup, -@@rox propyloxy group,
hydrogen &RSHRCBRh IlérB{?&’rﬁt’ﬁh%a,{)a%dﬁ&%&oégtﬂée%%& %/9% g(l"o% S afd 'rlg‘f)gébly
hydroxymethyl group, 2-hydro yl group, 3-hydroxypropy! group, 2-hydroxypropyl group,
4-hydroxyk?tfy egar%lejﬁ’f g%?/ggr%)il(yy utyl group, 2-hydroxyethyloxy group, 3-hydroxypropyloxy group,
2-hydroxypropyloxy@toup, or hydroxyl group. [0111] Asexamplesofspecificcompounds,
2-(2,4-dihydroxyphenyl)-4,6-diphenyl-s-triazine,
2-(2,4-dihydroxypBecly Inedy6dhis (Bodydimathyphenyihed-tdazinkemical reagent or as for the
2-(2,4-dihydroxypheny1)-4,6-bis(2-methoxypheny1)-s-triazine, / o
2-(2,4-dihyhdapphknsd ) andb dsidpd-the toryshienily) aatiebinexamples, “EXENOL ™ series

2-(2,4-dihydroxyphen 1r)¥;g 6-bi§(2,4-dimethoxyphen}ylﬁs-triazine, . N
g-gg;‘hﬁdrom;‘%% &f%h@%_@@ﬁ%g}_gﬂ r}%zlg%’,Ltd, ADEKA POLYETHER
-(2hydroxy-4-hydrgxymet e -4 .6-his(2.4-dimet enyl)-s-triazine,
2-(2-hydrogﬁfﬁﬂﬁ%ﬁxﬁgx%‘%%%%ﬁp%glp Ner?§|§g_%¥a};%er’%n)none£

2-(2hydroxy-4-(2-l'[|gggg yethyppheny1)-4,6-bis(2,4-dimethylphenyl)s-triazine,
2-(2-hydroxy-4-(2-hydroxyethyloxy)pheny1)-4,6-diphenyl-s-triazine,
2-(2hydroxyAvtarydrexystiloxy)phenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2-(2-hydroxy-4-(2-hydroxypropyl)phenyl)-4,6-diphenyl-s-triazine,

2-(2hydroxy-4-(2- iy ioxy pobpyhiphety 1) edy6ibis(@|4dadimédthylpipenyii)- sstipenbenate  polyol
2-(2-hydroxy-4-(3-hydroxypropyl)pheny1)-4,6-diphenyl-s-triazine,
2-(2hydroxy-4-(3-hydroxypropyl)pheny1)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2-(2-hydroxy-4-(2-hydroxypropyloxy)pheny1)-4,6-diphenyl-s-triazine,
2-(2hydroxy-4-(2-hydroxypropyloxy)pheny1)-4,6-bis(2,4-dimethylpheny1)-s-triazine,
2-(2-hydroxy-4-(4-hydroxybutyl)pheny1)-4,6-diphenyl-s-triazine,
2-(2hydroxy-4-(4-hydroxybutyl)phenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2:(7-hvvdravv-A-(2R-hvvdrovvhiitvvDNnhenv1)-4 A-dinhenvi-c-triazine




N R38 [0114] (in the above formula, R36 and R37 are respectively independent alkyl group
having carbon atoms of 1 to 10, alkyloxy group having carbon atoms of 1 teCI@phgdrogém atom, aryl
group; wherein said alkyl group and alkyloxy group may comprise the gP8UfFtHBaI of reacting
with the isocyanate group; however note that the group capable of reacting with the isocyanate group
is only one, said aryl group may comprise alkyl group having carbon atoms of 1 to 5 as the
substituent group, and R38 is hydrogen atom or halogen atom.) [0115] In the above described
general formula (7), R36 and R37 are respectively independent alkyl group havin rbon atoms of 1
t0 10 or alRDIBRTY B P HEG S I B Hs B 13 118.‘%']%1%%65%%% SEPhA RO SRR

ay comprise the group
capable of reagti [ isacyan -1 Specifi amine._ dko arboxyl
group, acig%ﬁﬁ%’r?dgéyélrlgﬂ%l,%gﬁi%i@g%%g%g%kg %%%%3@%%%%&%?6%%%%‘%% of reacting
with the ispeygaate.GiQHp i3 8¥-QReHIN116]3-octANERoR36 anchR3édnay belanigsaumdlaving alkyl
group of carbon atoms of 1 to 5 as the substituent group, and preferably it may be phenyl group having
alkyl group ef@ashansagemsnetiiblio 5 as’thegLibdtittent, gnaopartidrogen ditohyl§ddiytol, As
examples of suitable R36 and R37, methyl group, ethyl group, normal propyl group, isopropyl group,

normal butliberpyiontebeltyiagreanty ksl gepeiohexers 3-tethah stijabatiangrododivrehgnelroup, benzyl
group, 1,1-dimethyl benzyl group carboxyl group, carboxymethyl group, carboxyethyl group,
carboxyprdByrgretif, Sivlinstrlins, SHARHHENI ﬁrdﬁBPﬁﬁﬂﬁdBﬂ%ﬂ GF%IHBt SF?H Bﬁgg’ﬂ)& group; and
acid chlorigde group or so.corresponding to,carboxyl.group, carboxymethyl.groi arboxyethyl group,
carboxypr(gﬁ(/%é%%%)ﬁx%pﬁé{’r%ner‘?ﬂ%’ned.X[}()lﬂ%] el B\%Hspecgi'ccg%rlﬁpouﬁ@éaﬁ){?ﬁ?ﬁq%nzotnzaot-2
-y1)-4" -hydraxynbenyll propiopate, Bl3ie(HoDenaeizaohs2 oswd)-Sxcmaty Ladihy drxyphenyl]
propionate, 3-[3" (2" H-benzotrizaol-2" -y1)-5" -ethy1-4' -hydroxyohenyl] propionate, 3-[3' -(2"
H-benzotrigaglee carbindutet-iathiidartiydeoxynhetiplpro pignaters 43 s¢Shaghterengiitioned.
H-benzotrizaol-2"-y1)-5'-t-buty1-4'-hydroxyphenyl] propionate, 3 -[3 --(2"H-benzotrizaol-2" -y1)-4"
-hydroxy-5As(fo5 poldintimate peiiphenyd repipeatet, from the same reason as polyether

3-[3'-(2"H-benzotrizaol-2"-y1)-4"-hydroxy-5"-(1",1",3",3' etrameth Ibutyl)pheré)é 1] propionate, and an
acid chlori@elzekngsungmiereareags-mewspies -dblypreriaabbn 20Hidoof 8292 #araNR 3,5
-bis(aa-dimethylhenzyl )phenyl]-2H-benzotriazol, 2-[2' -hydroxy-5'-t-gctylphenyllbenzotriazol, 242’
-hydroxy-SPE?%gP%&)%éﬂ%)Bh %ﬁ%}%&%ﬁ%ﬁ 1"z‘rio% it }/ﬁ ne faréég/&%il hese gdgfcarzbona%e
-(hydroxyelfiyhahenyl:2b1aenzol AR QY P REoRMIRRE NI B hgpairiazol, 2-12°
-hydroxy-3ES gﬁﬁh%%g?h%%xymé%%%}%%&amzH- enzétriazol, 242" -hydroxy-3' -methyl-5'
-(hydroxyethylipbenyik2bohengetriaagiples, “DURANOL ™ serics made by Asahi Kasei
2-[2'-hydroxy-3'-methy1-5--(hydroxypropyl)phenyl]-2H-benzotriazo I , 242" -hydroxy-3'-t-buty1-5'
-(hydroxynigthypehe (idkitationz Giazoal;, P4 ohydifoxgr8s made by KURARAY CO.LTD,

-t-butyl-5'-(hydroxyethyl)phenylk2H-benzotriazol, 242' -hydrol>%-“3' -t-butyl-5' S
-(hydroxypr8pyghByeziastendottiaPe OF 2 CHIFERAFIANG ciyEEOLAN ™ series made

-(hydroxymethyl)phenyl]-2H-benzotri , 212" . . : -
hyeiroxy P SN Atk Rl G S AR Yo i G TD: “ETERNACOLL ™ scres
2-[2'-hydroxy-3'-1-0¢ctyi]-5ex - igzol, 242' -hydroxy-3' -t-butyl-5-
-(hydroxyeﬂ%%/ ep%%%%?ﬁﬁﬁgﬁp&%%ﬁgg?:%r}\ﬁgéqﬁgéntioned. [0119] The above

mentioned A4 co nt can be introduced into the terminal end of main chain, side chain of the
obtained polyurethane-urea resin for the purpose of improving the weather resistance of the
polyurethaperigssesitb angaivelphotochromic compound; however it is preferable to introduce at the
terminal end of the polyurethane-urea resin from the point that it does not damage the innate heat
resistance and theAmpehanicalastraegrhlitiarsethEuivelstrsmephysf the genpmeiiakéainehbesin. [0120]
The preparation method of A component using Al to A4 components In case of obtainjng A
component B RISERY P EBRTHEHERC Ao BRI M, A% RoRIP S PARG RGBS AS M so called

one shot method or prepolymer method can be ied; and for,example, A componen be suitably
obtained bﬁ%’é’%ﬁ Piﬁp@% F]O%%f?f‘j”?’ﬁé Pzg%hé?éd’é’ } r%{'et H6d T %fo%lglgﬁgni%lg%er%}lgﬁging the

functionalizglion cAmeNRdhal I0g 16%106! SIDmore THEERRIAN Af Al 90TRADE k2 imponen

and A3 compohent can ried out by the method as already described. The reaction between the
obtained urgthgnepolymeuandf\4 SEmporent pBy. Aedaiind gulymnderdite psesanes of the solvent or
without the solvent, and both in the inert gas atmosphere such as nitrogen or argon or so at 25 to
120C for 0 St heuis:rA s forstHersdiventusiatiamnse], athamoloisdpropyhalootoly tdyaisabdd, 2-butanol,
n-butanol, methylethyl ketone, diethyl ketone, toluene, hexane, heptane, ethyl acetate, DME, DMSO,
THE, or so can be used. [0122] The preparation method 2 (A component having the functionalization
compound at the main chain) Al component and AR component are reacted to obtain the urethane
prepolymer, then A4 component ismixed/reacted which has, in the molecule, the group capable of
reacting with two isocyanate groups to obtain the urethane prepolymer comprising the functionalization

compound. Then, by reacting said urethane prepolymer with A3 component, A component of the
nracant invventinn can he nrodiiced N1 221 In the ahnve methnd the reactinn between Al




[0124] The reaction between the urethane prepolymer obtained as such and A3 component may
be carried out under the presence of the solvent or without the solvent, in theTaffposslaase! of inert gas
such as nitrogen or argon or so at 25 to 120C for 0.5 to 24 hours. As for the S#ivehtY thEthanol,
ethanol, isopropyl alcohol, t-butanol, 2-butanol, n-butanol, methylethyl ketone, diethyl ketone, toluene,
hexane, heptane, ethyl acetate, DMF, DMSO, TIDE, or so can be used. [0125] The preparation
method 3 (A component having the functionalization compound at the side chain) First, A4
component comprising, in the. molecule, .the group.capa ,Lea]cl&g with one isocyanate group and
the triisocféﬁ%}%?%’orh%gﬁﬁd corsr%}r?giﬁlga ?ﬁ@ﬁé@%ﬁ?@gﬁlﬁ?a)}e reacted to' E?%Bé?g'the
diisocyanate compeyn having the functionalization structure the side chain. The urethane prepolymer
is obtained by reacting this diisocyanate compound and Al compound and A2 compound; next by
reacting A3 0sRensnRiothe A component of the present invention can be produced. [0126] In the
above method, the reaction between the triisocyanate compound and A4 component may be carried
out under the presanpelpfdiee solyehtisedvithout thesoherntinblyatmosphele dftimerd gas such as
nitrogen or argon or so at 25 to 120C for 0.5 to 24 hours. As for the solvent, the organic solvent such
as methylewiddaasasiog, siaetipink brswestonmbyie erixalsehple prsheo iR G G6taLET ditnEIRYIRFmamide
(DMF), dimetpglsulfoxide (DMSO), tetrahydrofuran 2THI§) or so can beu edbéJ on carryiFg out the
reaction, infRIEPR avbiti the d2attion BERELH & IS an SIBYTBER YR the r%?é’@\?ﬁﬂ& & compound
and water as an impurity, it is preferable to carry qut tﬁf /dration treatmen:t Ious;reaction
agents an ‘Sjé?\il’%%ntgc&l{r? }édvancﬁjé;;)ﬁlga %?glgquﬁiciengtl)llr.uf %@/peﬁ%ﬂ (r)tér’action%%t%é%%%ﬂ@’diisocyanate
group having the fupgtionalization compoyad atjthe sidesshrinpbiained by the Hescribed
method, Al component, and A2 component may be carried out under the presence of the solvent or
without thesgpbiefiy dactharaiiasiplieiacf ingidthalsstithcal nitrégespelcacgbrral so gly2&rta 120C for
0.5 to 24 hours. As for the solvent, the organic solvent such as methylethyl ketone, diethyl ketone,
toluene, hexamghfielramanetioyl scatae, Minethipifoedianid cEMB)adidfetrsAduexii{ DV SO),
tetrahydrofuran (THF) or so can be used. Upon carrying out the reaction, in order 1o avoid the reaction
between tHOTEHRARH SR Srol9Th tﬁﬁ‘éeﬁély”%&féﬁé@y ea%s%%%&%awégléﬁmrﬁvﬁn is

preferable to carry ayt the dehydratign freatment to various. reaction agent .an(g solvents in advance,
and dry su?ﬁg%hctlﬁfn IS8 W lgnagégm%%ée%eﬂ}et lgalrggéf%ﬁ,atﬁg’c%g%gf SUch as ¢ |B)ﬁ¥)llllgtiﬁcll§0rylate,

d‘methy'im'&‘}%%'&é%%%%?i%%ﬁ,t%‘iﬁ%ﬂ?ﬁﬂ'a}{d' i h@éﬁqmm%cid, terephthalic acid,
tetramethy1-1,2-ethanediamine, 1,4-diazabicyclo[2,2,2]octane or so may be added. As for the added
amount whepusinentheceabalygicikisdoseteraily 0:08kdachaamhy theig hiayith respedot tatal 100 parts
by weight of said A component. [0128] The reaction between the urethane prepolymer obtained as
such and A8 compionentwoeay bexsathiedoéut under the presence of the solvent or without the solvent,
in the atmosphere of inert gas such as nitrogen or argon or so at 25 to 120C for 0.5 to 24 hours. As for
the solvent, meth&Pi¥8éthanol, isopropyl alcohol, t-butanol, 2-butanol, n-butanol, methylethyl ketone,

diethyl ketone, tolyene, hexane, heptane, ethyl acetate, DMF, DMSO, THF, or so can be used. [0129]
The blending ratioxéf Bgéfﬁsé%rrﬁf%ﬁ@n@&h%iag er?i%%eg}’g lgélﬁnp%enégr’ljpe reaéf%ne %Sn%ol?ﬁ?t%ﬁo of Al

component, (%, EMPAENL./A3 £MPANERL i SOTRNETS radar e iRASteD, deapihed in above

may be de ed accor mg?y; however from the point of the balance between the heat resistance,
the adhesiyg.girepigthirand theyphetogammischaretaristigattiheicolor spsice) destgity, Theseolor fading
speed, the weather resistance or so) of the obtained polyurethane-urea resin, it is preferable to be the
following apubustaatioydihainibe wheimthieatotaheoloalinherst of thefbydondugroipiaciuded in Al
component is ni, the total Ind numbers of isocyanate group included in A2 component is n2, the total

mol numbeobf niseraraupiahiuaeaipblalesompleneit¥-n3. dad the teesiemanadinbsr Hithe groups
capable of reacting with the isoc anate group (specifically, amino group, hydrox ercapto
group and/6PE4 vgroﬁwﬁgﬁﬁ%}\fhengthew&éht 5 sgﬁsﬁ&%ﬁ%@?\’f éﬁii@gm@ 1.0: 0.1 to
0.69: 0.01 | ly, nl-n2:03; P4 7-Q.34040 0,83: 1.0: Q.15 to 0.6: i 0.15,isreferable,
and nl: nZ:%gﬁEi%&cto ’}SQIQTO gﬁfl%ﬂggq“om to'0.1 Is %E(ljgset E’Péfé%é%)\g&ﬁdﬁ%a kls[lk‘%fﬁe
polyurethapgyiaaa$8 PIBIRLCMSURh FRagHARyMay be used as it is dissolved in the reaction

solvent; however it may be carried out with the after treatment such as distillation of the solvent if
needed, or droppif@te poor solvent such as water or so thereby precipitate/filter the
polyurethane-urea resin followed by drying or so, then it may be used as A component. [0131] AS
componentAthentepminatothe polwhmyahadsooypmatesgroup is left at the terminal end of the
polyurethane-urea resin obtained by the above reaction, it is preferable that the terminator comprising
the active hydrogen which reacts with the isocyanate group is added to make the terminal end
inactive. When the isocyanate group is left at the tggminal end, the photochromic characteristic tends
to decline. Whether the isocyanate group is left or not can be determined by measuring the infrared
absorbing spectroscopy. [0132] Also, in case of improving the adhesive strength of the optical

articles using the isocyanate compound comprising at least one isocyanate group in the molecule as
(D) comnonant which will he deceribed in the followina the nolviirethanaZiirea recin neade tn he




In the above general formula (8), R39 is alkyl group having carbon atoms of 1 to 20, aryl group, aralkyl
group, alkyloxycarbonyl group or hydrogen atom. Among these, R39 is prefenssisoalkglggoup having
carbon atoms of 1 to 10, aryl group, aralkyl group, alkyloxycarbonyl group ordyde6¥%én dtdm. Said aryl
group and aralkyl group may have an alkyl group having carbon atoms of 1 to 5, halogen atom as the
substituent group. [0143] As examples of suitable R39, methyl group, ethyl group, normal propyl
group, isopropyl group, normal butyl group, tert-butyl group, pentyl group, hexyl group, heptyl group,
octyl group, 1,1,3,3-tetramethylbutyl group, phenyl group, benzyl group, 1,1-dimethylbenzyl group,
carboxymethyl gréﬁpt?%é’r%% é’%ﬁaégof%g%g%% ?Bﬁflwé)roﬂp},%g%%ifg gﬁgﬁt%\t%r%uérlgoﬁ%%ay be
menvionedsQladh wnfipa Rkt AL groumRiRNag GarHRb AeNaOLL G, Y dgiaigrally! group.
or alkyloxycarbonyl group. Among these, R4 is preferably alkyl group having carbon atoms of Ito 10,
aryl group paralkod Greip, asaliolayycarhonyt gipyPpSididRM G URMAKERINPASetdgmaliey group
having carbon atoms of 1 to 5, and halogen atom as the substituent group. [0145] As examples of
suitable R40]yetyyhgroupnetiyldreuphnenmalrprbpydcgnaiag, isaped pylngoop pheser frahrbibty| group,
tert-butyl group, pentyl group, hexyl group, heptyl group, octyl group, 1,1,3,3-tetramethylbutyl group,
phenyl gropginberziiegroeqshar 1eliiviatiopibBlezylighstip, pakibesyrabeky | oppudriaskyetiis group,
carboxypro?yl gﬁoup or so may be mentioned. [0146] %hemical formula 15 Following general
formula (QFIRYCHE GIHBIOFYFNALe PTRROHBBESSNTETAC R AT afkPo PSS O CafBRI SEBTAE-of 1 to 20,

o roun Gl o b reabeni foue SO0 I bl rR 0 il

group.) The abo compound can also be a R/

above genggglformpadR), Red; R alharapBheriPeR atomsseidpi40, Rext 9iRMp, iaraliky! group or
alkyloxycarbonyl group; and preferably it is alkyl group having carbon atoms of 1 to 10, aryl group,
aralkyl groyply@oalkriesy carhenyidrofim I isnasyhenoumansuaiblicyborowp isayanawe atstbgroup
having carbon atoms of 1 to 5, and halogen atom as the substituent group. As for the preferable
groups, alkytdadpinakingcdubn atbmeal botbesivywhenyhgroup weidphenykligraupohavitie halogen
atoms or so may be mentioned, As examples of suitable R41, methyl group, ethyl group, normal propyl
group, isopfOpYH iroGpthsarraarisutgl gt thaePBhey Yrdth Ieriprli dtipieiaalgdsd dn HBptyl group,
octyl group, 1,1,3.3-tetramethylbutyl group, phenyl group, benzyl group, 1,1-dimethylbenzyl group,
carboxyméﬂ@? Slfﬁ? g&%%%% th Pgroup, carboxypropyl group or so may be mentioned. [0149] Z
in the above genet(ﬁ\)lﬁﬂrmula (9) is the group capable of reacting with the isocyanate group present at
the terminal end of the polyurethane-urea resin, and specifically it is hydroxyl group, carboxyl group or
thiol group; and prefesaiabyplleisJTysiEXy GeaiaR: dHBOInd siebNe Radbc Lompaphsshawn by above
described general formula (8) and (9); amines such as methylamine, ethylamine, propylamine,
isopropylamiipkatbutyfanyiise¢ yenabuty tamimeinde ntylarhines hesottamintiey eptydiises wataeptylamine,
octylamine, 1,1-dipropylbutylamine, phenylamine, benzylamine, dimethylamine, diethylamine,

dipropylaniifeandpieapidndieominifamine, di-tert-butylansifergtbalgtahdiréisamegatamine,
diheptylamine, dioctylamine, methylethylamine, methylbutylamine, methylpentylamine,
S A A SR R e T

pentylaming,gthylhexylamine, lami ty lami  Ibutyl amine, isopropy!
butylamine&ﬁopylpe%%ylaminﬁ%%%@%gxggr@nﬁ;ﬁ(&&%ég&i’lheptylgﬁ?gﬂg% Qlf s {ﬂ%%@?aﬁ%%?

Ine, propyfoctylamine or so; alcohols
such as m@%g@thﬂmﬂg{epopropaﬂd, butanol, 24osanele feréiRuialeriahapentyl alcohol,
hexyl alcohol, heptyl alcohol, octyl alcohol, nonyl alcohol, decanol. 2-decanol or so; thiols such as
methane tighnettianeythibledyldiopapenthiol, Zgybpanediivotyirautaneditionenbdiianeytiak, propane
thiol, hexane thiol, heptane thiol, octane thiol, dodecane thiol, 2-methyl- 1-butane thiol,
2-methylprspase thiol, 3-metiye-2-buteneothiol, 1,1-dirhethsihdprahesislobyetbescaetiiol,
cyclopentane thiol, benzene thiol, benzene methane thiol, 2,6-dimeth)ilbenzene thiol or so; carboxylic

acid groupBatndietalisne-2ddlinpiditacid, lactic acid FEHEANLCLERE AR ARAEELRIC heptanoic
acid, octanlgl)ic %S(I% ndgna 0iC ¢ c'éq&decanoi% acid, dode an IC %ci olr]slgnrgﬁy4p(%irs,nengga ed. [0151]
The above THentonad terminator mlésyofr‘éaﬂ%gd alone or by co ?Hlneg WO or MOTe thereor [0152] The
blending rajlg. gfi &%,caMPARIIR.ARLActeristic of A FImRARENanatonfih FAERABRL RN be
introduced to the pdlyurethane-urea resin by reacting as the same method as the above mentioned A4
component.[H&3hato-I-n& aspeuaiatiociiAk sDMBARENE. HeioatipaNLRLNA3 component, and AS
component can be determined accordingly, however it is preferable to satisfy the below amount ratio
from the pdiriB ofdheabatamoe ety encthditeghresistancdaheradiesiyerstength, aod thibe
photochromic characteristics (the color optical density, the color fading speed, the weather resistance
or so) of the obtained polyurethane-urea resin. As aforementioned, the amount ratio of Al component,
A2 component, and A3 component, when the total mol numbers of the hydroxyl group included in Al
component is nl, the total mol numbers of isocyanate group included in A2 component is n2, the total
mol number of amino group included in A3 component is n3, and the total mot number of the group

capable of reacting with the isocyanate group included in AS component is n5; n1 :n2: n3: n5 = 0.30 to
NRARO-1-ND1T1to00 RAO-NNDO1T1 t0 O 20 ic nrefarahle In ardear t0o Mmake the nhtained nhotochromice



Such chro ene compounds can be shown by the following general formula. [0161] [Chemical formula
16] [0162] The chromene compounds having the structure shown by &aidggenepatformula (10) is
not particularly limited for the substituent group thereof, and it may have kno@#i sdB%kt&¥t group.
[0163] As mentioned in the above, among these chromene compounds, from the point of the
photochromic characteristics such as the color optical density, the initial coloring, the durability, the
color fading speed or so, it is further preferably a ehromene compounds comprising

indeno(2,1-Onaphto-(2,1-b) pyran structurec?s shown bé the tollowilr&?g%nﬁral .tormulan%%). [01641
ng S

[Chemical%](")or‘?'ﬁa g 1 Ey[]Oqi ate fﬂ%a%%%mesﬁlénco%rs]p ﬁ%%c%crlr?pns &'strictare shown by said

general formyla, (1) 3, pot B?rtw,ﬂla{ﬁéﬂi{?ﬁﬂgbﬁgﬁﬁ%fiﬁ%@&#r%ﬂl@ﬁ%@ﬂd@@@cﬂ?dﬂ@%, comprise

known substituent group. [0166] For'examples o photochromic compounds which can be used
in the presgmidnvenfianssaeafallowing imayRemeantioneshadQ167] [Bbemigs! formiuaci8hdk) H3CO

OCH2CH2CF-13 [0168] [Chemical formula 19] (2) [0169] [Chemical formula 20]
PCT/JP20pA¢06284-1 @udiivef:\Wiid 0373 (3((¢hryiddthldGhbhricatformoly 28 {Byocyanate,
PCT/JP2011/067841 Our ref:WP11037 [0172L[Chem_ical formula 23] (6) (7) H3CO
tetramethylxylylenediisocyanate, naphthalenediisocyanate, diphenyletherdiisocyanate,
I,3-diisocyanatomethylbenzene, 4,4’-diisocyanato-3,3’ -dimethoxy(1,1’-biphenyl),
4.4’ -diisocvanato-3,3’-dimethylbiphenyl, I,2-diisocyanatobenzene,
1,4-bis(isocyanatomethyl)-2,3,5,6-tetrachlorobenzene,
2-dodecyl-1,3-diisocyanatobenzene,
1-isocyanato-4-[(2-isocyanatocyclohexylymethyl]2-methylbenzene,
1-isocyanato-3-[(4-isocyanatophenylymethyl]-2-methylbenzene,
4-[(2-isocyanatophenyloxy|phenylisocyanate or so; the reaction product of
1,2,2,6,6-pentamethyl-4-hydroxypiperidine with 1-methylbenzene-2,4,6-r1isocyanate,
and the reaction product between 1,2.2,6,6-pentamethyl-4-hydroxypiperidine with
1,6,1 1-undecanetriisocyanate or so may be mentioned.
[0031]
Among these, from the point of the weather resistance of the obtained
polyurethane-urea resin, as mentioned in the above, 30 to 100wt%, particularly 30 to
100wt% of the polyisocyanate compound of A2 component is preferably at least one

polyisocyanate compound selected from the group consisting of the aliphatic

polyisocyanate compound, and the alicyclic polyisocyanate compound. As specific

examples of preferable compounds, tetramethylene- 1,4-diisocyanate,
hexamethylene-1,6-diisocyanate, octamethylene-1,8-diisocyanate,
2,2, 4-trimethylhexane-1,6-diisocyanate, cyclobutane-1,3-diisocyanate,
cvclohexane-1,3-diisocyanate, cyclohexane-1,4-diisocyanate,
2.4-methvicyclohexyldiisocyanate, 2.,6-methylcyciohexyldiisocyanate,

12



OCH3 [0174] [Chemical formula 25] (8) [0175] [Chemical formula 26] (9) [0176] The blending
amount of B component in the photochromic composition of the present inwemtiornis /seitably 0.01 to 20
pails by weight with respect to 100 parts by weight of A component from the §aimttof Ehedphotochromic
characteristic. In case the above mentioned blending amount is too small, sufficient color optical
density or durability tends to be difficult to obtain, and when it is too much, although it depends on the
type of the photochromic compound, the photochromic compositions becomes difficult to dissolve
against A component which not only causes the uniformity of the_ composition Io.decline,%klgut also the

bonding fdrCEHENSERMSVE HiFce) teRGPBFIEIHSORBRA%r to mANES the PR Ehrom!
characteristics such .as the color, optical density or the durabijlit jle~suffic] intaining the
adhesion tﬁ)é W%lgﬁlyﬁglg%ﬁgglcgg}seg %gg?é%%?%%h as plastl%g [ %yc%rg @g 1 @’%Lazjge&éﬁ gg)rgl%%qgt{@c’)f B
componendspreirRaR-2 P EARaHRHY, weight and MOeRERIRIRRIYIdnt0 730&k aMieight with
respect to 100 parts by weight of A component. [0177] The optional component Besides A
componertaadBiepmponant] thelipheinshromie compasitibe ehthdqrabehiseenttarymaty include an
organic solvent as optional component (C) (hereinafter, it may simply referred as C component), the
isocyanatecoppoulsdresrhprisidgie or hyorendooyariste groups thetkefmolecule (D), and other
components. Hereinafter, these optional components will be explained. [0178] C component: The
organic solvent [OOE%/] adding the organic solvent to the photochromic composition of the present
invention, t} f polyurethane-urea resin mponent and tcpe photochromic compound (B
componenfRSt e AT, S D ORI RS SHHRETSH the needs becomes easy to mix, and the

uniformity of the SHRARHIPNEAR BEAIRN-ABan N uISAASIA s ARRIIF R camPosition of

the present invention can be controlled appropriately, and the processibility and the evenness of the
thickness gf therepatethéausnyhespatingihe; Rbatpshnamic gemnrosiionef thedpesgabiavention to
the optical sheet or film can be further enhanced. Note that, in case the material easily affected by the
organic sobfartisingedtaathecopticatksheep pafilmnthe aixzearanys. mdlz e demagediomthe
photochromic characteristic may decline; however such problems can be avoided by applying the
following c@%ﬁﬂeﬁﬂmﬁdﬂ%N@&jatﬂtﬁhd{tﬁ@f?iﬁdfbéﬁl%hi’lk%F@Hibdﬁﬂtﬁ‘tﬂéﬂﬁh@ﬁ@s@ﬁﬁnvention, as

it will be described in the following, various types of solvent can be ysed, thus the above mentioned
problems EARUBBYERRAEY Wrggi‘?@tﬂ%sgo%gﬁ é‘?é&?ﬁa‘ﬁo%o{%%%%ﬁ é’ﬂ%%grgﬂ}n&?f&%‘lfhe optical

sheet or fil%{i’l&the sol\gﬁ%&p 29, oy 1%&%% eg R%R%%{a%%g}ﬁ% §%W%mp&%rgp&§uitably used

as C component,cglfclbeﬁo s such as methanal, ethanol, h-pro , I-propanol, n-butanol, t-butanol,
2-butanol ers3e; Mﬁ/@éﬁ;ﬁ@p@%ﬁe@(@@y@g%g@@s ethyleneglycolmonomethylether, ethyleneg|
ycolmonoisopropylether,ethyleneglycolmonoethylether, ethyleneglycolmono-n-propy
lether,etheyleneg|poabhono-n-butylether,
ethyleneglycohnono-t-butylether,propyieneglycolmonomethylether, ‘
propyleneglycolm&hoethylabrpproply|diesjiges|-Asbatyfatier etsprsiedihen|dmvdtsinshicor so;
diacctone alcohol; ketones such as inethylethyl ketone, diethylketone, or so; tolyene; hexane; heptane:

acetates sHER B BRI HERAFS TR A RY2 UIBEh O SEIR ORER S 1D thBIR ST s DNF DMSO:
THF; cyclohexane or.so; and the combinations thereof may b nii é& , Amang these, it
may be sé)PeOc (e? Sacuclgf) ;lflf(fﬁy (]j%tge%% ir%&g# ﬁ#gat%%éeg%l}& %%C}nggg]nozﬁ%%g}g% r %hgepérlr}]lg{lgﬁtglk %f the optical
sheet or filjp;Eor example, in case of using the polycarbonate resin as the optical sheet or film and
coating the photochromic composition of the present invention directly, alcohols, or polyvalent alcohol
derivatives is prefgsably used as for the solvent. [0181] Also, from the point that the organic solvent
is hardly left, and to increase the speed of the drying speed while maintaining the smoothness of the
photochromic adhesivédesieetdkechseoirsidgohoistiaaetigserasinsting thisaplroerhienniendomposition
of the present invention to the optical sheet or film; or in case of using the method described in the
following; itlsopte reaiplitdhesheas tesisspbrBRtassHNn g Bl SR VORTATEITHARR Boiling point
of less than 90C and.the organic solvent having t ethboilin oint of 90C ar higher. The Hlending ratio
of the orga®i@SoioBALY tﬁ’éoﬁe&lﬁﬁé &gﬁ#gf ess(ih%nﬁ%gcgrgﬁla FAS GrHigher May be
determined_ accordin ndi ipQrder to exhibit
excellent e?{é’%%ﬁ‘% g%@?g.gl’éq%lg&a%ﬁ ?&%ﬁggyﬁ%@%ﬁ;ﬁ%&ﬁgﬁ e b%gi%ﬁg %%?ﬁt%ﬂéss than 90C is 20
to 80wt% and the ic solvent having the boiling point of 90C or higher is 80 to 20wt% when whole
organic solvent amount is 100w0/0. [0182] Also, in case of adding C component, from the point of
the effect obtainechbytreldifngnG eompovethasmyentiopechih abovie, thmadded amderst isiEto 900 parts
by weight, more preferably 20 to 750 parts by weight, and most preferably 40 to 400 parts by weight
with respect to 100 parts by weight of A component. [0183] D component: the isocyanate compound
having at least one isocvanate group in the molecule In the present invention, by further using the
isocyanate compound having at least one isocyanate group in the molecule as D component, the
following described adhesive strength of the optical article can be further improved. [0184] in the

present invention, as for the isocyanate compound having at least one isocyanate group in the
moleciile known iconcvvanate comnoiind can be 11icead withotit anv limitatinn Thece mav he 1iced alone




socyanatopropyld imethy | si lylcyc lohexylpo lyhedralol igomericsi | sesqu ioxane,
isocyanatopropyldimethylsilylisobutylpolyhedralorigomericsilsesqueoxane a3y @ésientioned.
[0188]  Also, the compound having three isocyanate group in the molecufeusuef"ag, 1037
1,3,5-tris(6-isocyanatohexyl)biuret,(2,4,6-trioxytriazine-1,3,5(2H,411, 61I)toly
Otris(hexamethylene)isocyanate,1-methylbenzene-2,4.6-tolyltriisocyartate,
4,4'4"-methylidynetris(isocyanatobenzene),methylsilanetolyltrisisocyanate, 2,6-di isocy

anatocaproicacid2-isocyanatoethyl, .2,6-bis [(2- isocyanatopheny pmethy ] phenylisocyanate,
tris(3-m etW‘P%%B%y%ereéﬁ%e??%@g 81'% éxﬁ)él e’consm ng OP diany n%, triar nlé? am noﬁcé@m,

tris(4-met :ﬁ%ﬂ%&%’%gﬁ?@%&%@yﬁﬁ'e&&mﬁ{iﬁ(%ijs&%%ﬂaﬁePE%%'&VQE&EH??.“% the SRecific

tris(3-methyl-4-isocyanatobenzoyl)methane, tris(4-methy1-2-isocyanatobénzoyl)methane or so may be
mentioned::Alsp140e CamRekpd AVinadhIe & s@GHAMdI ale Sy Q4P SR R e RiaRrRMas well. [0189]
Further, the compound having four isocyanate groups in the molecule such as, tetraisocyanatosilane,
[methylenkbisi2dmhanytena)]bisidanjianatedotrsomnay tsephentiodiachif@] e0jylenedimojithe isocyanate
compound (D) (hereinafter, it may simply referred as 0" component) obtained by reacting
aforementibRetisngsovnpenent Wit inaireripRaate compbuntAbNREtwd SrdiferBtyehate groups
in the molecule can also be used as D component of the ;i)r sent jnvention. [0191] When preparing
the above HEMBABE BHESmponent EAHERSHIBRT those 0%1‘3%8’%%@3&@ difsB¥aHSte compound

which is t rementioned. A2 component, and aminoalcohoel compound which | rementioned
A3 com p:nﬁéﬁftggrs _éld I(%lérrhoﬁgéhlf ndj.i%?rrn%ﬁlg ‘these, as diis0cyaRésfg%%lﬁlgg%%%%ﬂzlégﬁa&%cyanate
such as tefametyienes b anddjsarpais. digxamethylenesl, 6;diisocuamaiBinocyclohexane,
octamethylene-1,8-diisocyanate, 2,2, -trimethylﬁexane-l,G-diisocyanate or so; the isomer mixtures
such as cygiebeiair-diamiiisocyansteagiyielohexaheydazdilsocyansifai€yclohpkangdidniisocyanate,
2,4-methylcyclohexyldiisocyanate, 2,6-methylcyclohexyldiisocyanate, isophoronediisocyanate,
norbornenddiisdipyanztectdidiretindenebis(cyclohexylisocyanaté)ordiethafieolienedepinate such as
hexahydrotoluene-2,4-diisocyanate, hexahydrotoluene-2,6-diisocyanate,

hexahydropRanyierby ISteikaed g, hexahydrophenylene- TN idBE BRSBTS 4R Nreferably
used. [0192]. ., .On the other hand, as amino alcohol.compound, 2-agminoethanol, 3-aminopropanaol,
4-aminobu@%’ofﬁg%}hﬂg&%{gﬁg}%{%mir@ﬁ%&%gg %—16?6@% i rﬁ%?hetr%%o y%p Ig%e |haenr1r11ré€fhanol,
4-piperidingmethanal, ngi%mmﬁh@%.zéémaerm_@@m@@e' 3o e UiateraRly Argd.40193]
Also, as diol compound, ethyleneglycol, 1,2-propanediol, 1,3-propanediol, 1,2-butanediol,
1,3-butaneghghd fAdutanediglinbadtaastapesivhoprmeatangdiflinobutanol, S-aminopentanol,
1,5-pentanediol,2,2,4-trimethy1-1,3-pentanediol,2-methyl-1,3-pentanediol,
2,5-hexanéaimhib@ddexdncdjohedtineprihaibl, 3-gtipytidiBehetharadiol-piperidinemethanol,
2,2-dimethgl-_l.B-_p_ropanedioI,1,8-pctan_cediol,1,9-nonanediol,1,10-decaned_io|, '
1,4-cyclohéxeingtiingemayelohdxeinetitinacthayon@xasedimathabgl, mentioned.  As  for
1,2-bis(hydroxyethyl)-cyclohexane, diethyleneglycol, triethyleneglycol, tetraethy leneglyco I,
dipropylen%ﬁ’l%’cﬁ?‘%‘?ﬂﬁgl&% eé’:l}’&?ﬁ’ﬁ‘ %‘?‘itg PYF yé%u IéFeoﬁr%e(%/enrlggltygeuglee . iafégl%xg %Said D'
component MRS IPTEARIANIR PRCALAINRSRAUANALE HOURSIR INA MelegtenTetRlgge, when
preparing said D' component, the total mol number of thé isocyanate group of A2 component must be
larger than thadpiabreohpuinaeafitibe siaupRrapablecehisacingvith theréseeyatate gourp of A3
component. [01951 The isocyanate group included in said D component can be used in the
condition being prig@®sed by the blocking agent. As for the blocking agent, for example, acid amides,
lactams, acid imides, imidazols, ureas, oxime compounds or so may be used. Specifically, acetanilide,
acetic acid amindésafeaphsiaurane, sLBENROTHNGERS menene wde S ammbihyipiasbleianistrea,
acetaldoxime, acetoneoxime, methylethylketoxime or so may be mentioned. [0196] . The number of
¢ b

the isocyanats @rsapthiscidastion B dhrsBHaR I LR RN 5 BREY preferably
two or more. By having two or more isocyanate greups. in the molecule of t,.when forming
the photocﬁlr%nrﬁi%eac ngg(l)\}lél Czgl)sg‘réuﬁt ng/%ﬁ%la 8?8§r2§'§1 r&%Sé) lgeé)étitc}ﬁs 6?0@?3“%?@%%% ﬁiée,érqlt) having
large mo'eQﬁlﬂ{o""i&%ﬁbC%Brﬁ?ﬁﬁﬁ{ép%gnéﬁtﬂn&e%l%ﬁh?ragﬁéfi@a%ncf&&ﬁ%}?éﬁweﬁ@ thgggagtion product
of D component and A component is improved, thus it is thought that the effect of the improved
adhesion isfiiheihanbangetbsiAmitehoties hand; heabe faui dditeboeyaoRicgraupssase present (in
the molecule of D component), the urea resin crosslinked in a mesh form is formed, thus the phase
separation4adddsto thedurdoegwebnnd betweondht wititiotbnddam dzeesentiseswpagpre hhotddkromic
adhesive layer of the present invention. Therefore, D component (including D' component) is a
compound preferably comprising two or three isocyanate groups in the molecule, and more preferably
itis a compound comprising two isocyanate groupg, [0197] Also, D component is preferably the
isocyanate compound selected from the aliphatic isocyanate compounds and alicyclic isocyanate
compound from the point of the weather resistance. The aromatic isocyanate compound easily causes

the phase separation between A component, and tends to cause the opaque photochromic adhesive
lavvar nf the nracent invventinn Thic ic thairinht to he carticed cince the aromatiec icocvvanate comnoiind



Other component Further, in the photochrornic composition used for the present invention, for the
improvement of the durability of the photochromic compound, the improverrentrth@celor optical
density, the improvement of the color fading speed or the film forming propef®y thg¥eitattant, the
antioxidant, the radical capturing agent, the ultraviolet stabilizer, the ultraviolet absorbing agent, the
releasing agent, the coloration inhibitor, the anti-static agent, the fluorescent die, the coloring dye, the
pigment, the aromatic agent, the plasticizer or so may be added. As for these additives which are
added, the known compounds are used without any limjtations. [0203] .. . For example, as the
surfactant,sgﬁcg}ﬂ(?f%mé)mg? S EaREhiE E%aﬂgeﬂsé}i?%d%éé%aﬁﬂ%sw Db tErabi ey Gl I%?onionic
f&%ﬁ%&%ﬁﬁ%ﬁn&mﬁﬂ 95uionsn A e =Regific nonionic

surfactant% rom t&éﬁ%?fﬂ O&Ihtﬁg
surfactant able to be used suitably, sorbita ester, glycérin fatty acid ester, decaglycerin fatty

acid ester, proRviareivcolRaniaenviviteliitysacich anteprRe@yethyiges sonbitasriatihacid ester,
polyoxyethylenesorbitan fatty acid ester, polyoxyethyleneglycerin fatty acid ester, polyethyleneglycol
fatty acid estegepotydydiibdenaatkiiltihar (pdiypaettesspipplgstetiphiytasteniol thereby
polyoxyethylenepolyoxypropylenealkylether, polyoxyethylenealkylphenylether, polyoxyethylene caster
oil/curabletbastehaitoplizsdy etegredaianoliistanonne Hicolsenpabswest aafioativestem  of

polyoxyethylenealkylamine/fatty acid amine, polyoxyethylenealkylphenylfonnaldehyde condensation

product, SiABIOERETM 50l ERRAGIE N IDRIERY " HhoDRIrt TR Slmd MR of LHRE5HEE o uorine can

be mentioned.é0204¥ or the use of the surfactant, it m used by, mixing two ok more thereof.
The added BRSUATS ttk?g éll?r 4ctan EfsS%Fg%krlak{ ﬁ%ﬁ%gﬁlﬁéﬁ!ggeg 0-0 1_3Let%v)n 5 p(g\ir\{%rt%i/w\l/{/neight with

respect to {00, RaLts Py, WRIGHE PHE PRI HERANSHBR (FEINMICABREEN Bollf4OR lrailudlSO, as the

antioxidant, the radical capturing agent, the ultraviolet stabilizer, and the ultraviolet absorbing agent,
the hindergg @aissdbeienstatidizeikdhadingeeed phenol antioxidant, the phenol radical capturing
agent, the sulfur antioxidant, the phosphorous antioxidant, the triazine compounds, the benzotriazol
compounds, the H€A2dphenone compounds or so can be suitably used. These antioxidant, radical
capturing agent, ultraviolet stabilizer, ultraviolet absorbing agent may be used by combining two or
more thereDIRISABIAHOR tHEtRe Yt IBPREERves, the antioxidant, the radical capturing agent, the
ultraviolet stabilizer and the_ultravialet apsorbing agent, and the surfactapt may be used fogether. The
added amount of eg%s?;m?f%ﬁ Efr‘ﬁ'}l}% af¢ ﬁﬂ?ﬁ& %@eﬁet?‘f}f r%vfé?esf st%i)il?zoe}érlp ﬁﬂ?g\?iio‘ljt\a%gabsorbing

agentis prefaiahiy yity e 5@9&%@&9;9&1%9@%%@@1@&9@(%% YIRS RREGhiRLLAQ RRHS by weight

of the polyurethane-urea resin (A’component). Note that, if these additives are used too much, the
adhesion ofghe phrtechramitcompasiiaataineeptitabshaahpedipy madsiRkaslysribenate resin
declines, thus the added amount is preferably 7 parts by weight or less, more preferably 3 parts by
weight or less, anfhf38$t preferably 1 part by weight or less. [0206] The production method of
photochromic composition The photochro ic composition of the present invention can be produced
by mixing above MipkicHethaneopipgshEmenria BRismpbientcariine ddmpnestet ihpbdaent (D'
component) which are added if needed, and other component. The order of mixing of eacghcomponent
is not partiEOEPY e ?T@fﬂlwlg%mﬁé?‘iﬁcggs%yo%%‘f%i%iﬁge 8&%%%%?\8@?1?%&&1
component,can %e Orrpeel kneaded and the photochromic composition can be made into a pellet, and
also it can bé sheét molded. Also, in case of using the organic solvent, the photochromic composition
can be obtained hyghssolving each component to the organic solvent. [0208] The photochromic
composition of the present invention obtained as such can be suitably used as the photochromic
adhesive agent fomathaesbing therojptiedl skdatdrifitnrenade dfgplhotachiommpdimsivedgent,
particularly made of polycarbonate resin. Further, by binding the optical sheets or films with each other
via the adhesiyeiapéicensistingibiitiiephetotdsmwicotshipusiton of shprssbpmirpsertionl the optical
article can be obtained. Hereinafter, the optical article and thlgégroduction method thereof will be

described. {s2eyeslitibarnindke inerirgns SERESPRTCRHRARETRRANIYSFERRt I WM two optical
sheets or fi osipg each other are bound vja the adhesjve layer. consisting of the photochromie
compositioﬁ)%i)tﬁoe%pégs%%ﬁ%v%%%%ﬁ $ §¥e§13t B%Sﬁ%%?lgr%ﬁ:]l\é?l ﬁg“ﬁ%‘uﬁﬁé’}%&l eggfﬁé?lﬁflr% formed only

by the aboygantelRd ulliayensiielure Mateallar Ly Re~imphRlgmen apibg multiayer

sheet); the multilayer sheet or film wheréin two optical sheets or films are bound via other adhesive
sheet at bathhsiggssaftherdmeaive Jayanransistiagaithe phoechiemioeapppsitiaoivhen forming the
above mentioned multilayer structure; the multilayer sheet or film in which the optical sheet or film is
further lamindtedtor fiveidodtingdaytessUsitvaschatidec datclaymtcorgsouarafothee gradmitheyabaee
mentioned multilayer sheet or film; the optical article wherein the optical base material such as plastic
lens body or so are made one body with the above mentioned multilayer sheet or film, or the complex
multilayer sheet (hereinafter, it may be simply refefted, as a whole, the multilayer sheet or so of the
present invention.) or so may be mentioned. [0210] In the multilayer sheet of the present
invention, it is possible to produce the multilayer sheet or film by laminating other adhesive layer

(hereinafter, it may be referred as the second adhesive layer) at both sides of the adhesive layer
(harainaftar it mavy he rafarred ac the firet adheceinve Iavvear concictina of the nhotochromiec comnaoc<itinn




Thus, from the point of the solubility of the optical sheet or the optical film of the organic solvent
included in the adhesive agent forming the second adhesive layer, the solid{ireisn i¢@igentration of
the adhesive agent forming the second adhesive layer is preferably within thE¥afs§& B 98 to 100wt%s,
and the thickness of the second adhesive layer is thinner than first adhesive layer, and preferably it is
within the range of Ito 40ttm, further preferably it is 2 to 20ttm. [0222] The adhesive agent forming
the second adhesive layer may include, if needed, the organic solvent which is used for the first
adhesive layer. _Furthermore, for the improvement of.the film forming property or the weather
resistance’ ﬁ?gﬁ?%é@h%tgra?ﬁi&%gﬁﬁhg 35&?5%?5%%&??% glagréon ?t‘r%éi% ¥ r%\;%l%?ns%?a%l?ﬁzer, the
ultraviolet ahisorbind serl Ule colpiaaRs D ALgLsein e i okadiasiaAgeRimay be

S

included. Also, in case of urethane (meth) acrylate, it is preferable to add the photoradical
polymerizafis inifigtona[QRR4he 250, @sHR6ibe reathod, fanmakingsasseae hodibuith the optical
base material such as the plastic lens or so, for example, the method of injection molding the
thermoplagiieyesin fordbangtittitindatheeopticat thatmedateriat,(fortexample; thélensdodypsuch as
polycarbonate resin or so after installing the multilayer sheet or so of the present invention in the metal
mold (hereiitgrestinimby séhanedigniterrod-digznbishfoetivh HiottHRg MicthoByy drarssAetHsd of pasting
the multilayer sheet or so of the above mentioned present inyention by the adhesive a%e t to the

d
surface of IEGAMAPBRIFRbSIRE Sy BRI T SHEETR o?ﬁérﬁ%h@?ﬁﬁa&%‘ge&%w entioned

multilayer sheet (it he complex multilayer sheet) in the polymerizable monomer capable of
forming théeg%?%é g%é%sgéqrﬁg arxlfa, gﬂ‘ﬁﬁ&%&%ﬁ) y%%?f? B?gr%onomer, and embedding said multilayer
sheet in the opticgé e material thereby making as one body. Therefore, said optical article may be
those laminating the above mentioned multilayer sheet (it may be the complex multilayer sheet) on
thermoplastic opticiaé baseisnatetiataongstingmhthe tharmeplastienepineithethenaiasétiing resin; or it
may be those embedding the above mentioned multilayer sheet (it may be the complex multilayer
sheet) in sadipiastibopticaidbaganitehialp(erRas; of s@ismsinbaivhouhdse rheatekiabdy théhparts
consisting the optical article of the present invention will be explained. [0226] The optical sheet or film,
and the opHeal Bt RIRIEP SUChAYHETBESSMAFRAShADR Ab4PdobtiEA Sebt df At AHE the optical

base materjal,.the sheet or the film, and the optical base material havi e optical transparency can
be used Wi‘ﬁ‘fo%){ &?ﬁSﬁfﬁPﬁi%‘E&I{%‘ﬁ’ ; h%qvl\?él%’r,Sl?liagoéalﬁa%lg}‘t(gl’ﬁéeufﬁ%%%%rﬁr%g% 8@’ r%'lg??%%o?t is easy to
obtain and, agy,RHREESE: AREYAERIES AR SR RSl Ralerial ol ihe-0pkasl shagter fim. and
the optical basé material, polycarbonate resin, polyethylenetelephthalate resin, nylon resin,

triacetylcelulipssrrgstanaeryiedesin, urethane resin, allyl resin, epoxy resin, polyvinyl resin or so may
be mentioned. Among these, polycarbonate resin is particularly preferable since it has good adhesion
and high applicabifi§#&painst the injection molding. Also, the polarizing film (those which the polyvinyl
alcohol polarizing film being sandwiched between the triacetylcellulose resin film) can be used as the

optical film of the PhesEReRVEREDIRT [0 ZPMIRePlodicioMPRBIRbFBS thé FRBRIFY SRedidf the
present invention . The multilayer sheet of the present.invention. is produced by binding two optical
sheets or ffﬁﬁs“?ﬁ%ﬁ‘r?& & éﬁ%ﬂb&%ig“fﬁg%’& e’&?}ﬁ ycearnc%%sd.e@ﬁhlglg? &h r(C)F 8%T%o?r’ﬁ)i‘g%‘o%ﬁ1position of
the presentinvetion Note-that. ghie thickpeps pLibeAheye mentignsdlistadhasive.ype s 5 to
100urn; m%‘r%l\{prﬁé%eggﬁf ﬁsnl%oigg%%%rrﬁg rom &e point of the color op%cal denlig;ty’, the weather
resistance t@nﬁd&}%ﬁi&eéwﬁ@wﬁg QfthecBRRtRSRIAMIiC-ROMPAHE LS R EaspRtiusing the
second adhesive layer, the thickness thereof is preferably within the range of | to 40i.tm, and more
preferably R-¢atRa}asiasumenticoedintihetakiave A28 thane Then aboueime plicikedbdiiabive layer can
be obtained from the following method depending on the property of the photochromic composition
used. Thatagioimtasahel shotdhreing dbaipesiibarofithdgirbsant mvebtiorols hersiredto a suitable

viscosity by adding the solvent or so, to the one of the optical sheet or film the photochromic

compositio® HRhEPHESENTINddnEIRRSESA TN n Hra el AR BUETA LUATRRY ASHRS R needed,
other optical sheet or film may be (heat), pressure adhered. [0229] . Here, as for the cpating method
of the photbnci?g?n&icl:ncé{r%ﬁgg? |8H? & %r%éﬁﬁar?]%ﬂ@ I; %16%111%131%5: %]B{na%lc%% ethot ,CzE} ?siﬁcr%f/l coat
method, a dip 88&?%}%%0%_ adipEPin.caat mehad A dnylaminatpon peihndiorsp gap bejused without
any limitation. Also, the optical sheet or film used in the present invention may be washed/degreased
by the organigsabhientsughrasuReNaNohor s R &N 0 F-UFhers oo gischabgs tigatment, a
plasma discharge treatment, a UV ozone treatment or so can be carried out as well. In case of using
such methadstherdéderibhted anticla3car) Beipid8uted.2ontthbotsty. udingetheeclevied dégeritied in the
Patent 3. [0230] Also, in case of using the photochromic composition of the present invention
including the organic solvent, the (C) organic solvent is removed by (1) drying after extending the
photochromic composition of the present invention on the flat and smooth base material, then the
photochromic adhesive sheet including A component and B component dispersed in said A
component is formed by removing the base material, followed by (II) adhering two optical sheets or

films by placing the above mentioned photochromic adhesive sheet in between two optical sheets or
filme farina each nther: tharahyv the laminated article nf the nrecant invventinn can be nrodiiced 102211



Hereinafter, the abbreviation of the compounds or so used as each component in the examples and
the comparative examples are listed. [02411 Al component: Polyol compodgd/iP201 PUsT8EXCENOL
made by ASAIll GLASS CO., LTD (polypropyleneglycol, the number averagé&thétediai®Veight 400).
PL2: EXCENOL made by ASAHI GLASS CO., LTD (polypropyleneglycol, the number average
molecular weight 1000). PL3: EXCENOL made by ASAHI GLASS CO., LTD (polypropyleneglycol,
the number average molecular weight 2000). PL4: DURANOL made by Asahi Kasei Chemicals
Corporation (polycarbonate diol having, 1,5-pentane diol and hexane dial as the material, the number
average ¢ e%buelé’rb\s\z}gfa 500y pdeg_tSE:j ?D%??Aﬂ Ifnr%ng\%pel @%eﬁjseaﬁ??g%%?%ﬁg%ql%tg se t}ohrporation
(polycarbonatedlioh haying,d miR@eIane dig xaneidighasdhedmelsriahdbemysnher average
molecular weight 800). PL6: DURANOL made by Asahi Kasei Chemicals Corporation
(polycarbonate diglgaaying 1,5-pentane diol and hexane diol as the material, the number average
molecular weight 1000). PL7: DURANOL made by Asahi Kasei Chemicals Corporation
(polycarbonate dibhtavihyyrtiBapentanedioh aridaiexahe diotlagdhsi mate datritte aurmber teerage
molecular weight 3000). PL8: PRACCEL made by DAICEL CORPORATION
(polycaprofdstoreadiosntfadunssbydlsien alitsseliart ieigrisboy dropipig ts@pYLiTESHade by DIC
Corporation (Folyester diol consisting of adipic aci ne diol, the.nymber average

STy AS T 0 S0 BRI P RAC T e B BE N0 Sl e ehe
molecular ) OF SO 1BIRS? rethanes 2 ing
et S e ol e I U PP e Bl St i

weight 10(%3. ma CO., ETD (polypropyleneglycol, the
number aVﬁEé&%Mﬁ&%@&g@égmﬁ%@%e preBial 2nteh@uietaNdiobilR 24 21i4AR cempenast:
polyisocyanate compound NCO1: isophorone diisocyanate. NCO2:
4.4'-methylenghis(@jelehexylisocyanate). NCO3: hexamethylene-1,6-diisocyanate. NC04:
toluene-2,4-diisocyanate. NCO5: norbornane diisocyanate. NC6: 1,3,6-hexamethylene
triisocyanate. [N@&3]the reaction product of 1,2,2,6,6-pentamethy1-4-hydroxypiperidine and |
-methylbenzene-2,4,6-triisocyanate. NC8: the reaction produ

1,2,2,6,6-pentam &ty R RFERERS B a2 Gnf i?&@&@ﬁﬁ%%@%&&ﬁ%%ﬁh@%@@%ponent: the
amino grou ining compound (th ine r . Isophareone diamine. . ethylene
9 °r§§8§@§8 %o%rﬁe%érg)g(é?ﬁg_a to.%%?ﬁ& )ap C]EEIgS{é(D) e?era ﬁfe %ﬁgﬁ'}rg %Egﬁ(g y

diamine. C iaminohexane. aminoethanol. -amino E6: glycine.
PCTIIP201H06 1841, QHF '6F WRI103¢ GRitiZradopthangiiinl. CnpiReraeingn&ebediromic
N,N'-diethylethylenediamine. [0244] The chain extender other than the amino group containing
compoundckal@rki-butanectivolofikcill ddnddyd ecans dichdig4pk Al denpanentrdbistiuoetionatization
compound HAI: 1,2,2,6,6-pentamethyl-4-hydroxypiperidine. FIA2: 1,2,2,6,6-

pentamethyi s¢JarhitiopiberidadepolyurdfiBnenarcompountshtwh Bie thelksidavingimiaTINUVIN
622LD made by Ciba Specialty Chemicals, the average molecular weijght 3100 to 4000). [%:hemical

formula 3] ahqge ngeiigned polyurethane-urea resin refers to the molecular weight in terms o
polystyrene measured under the condition of using a gel permeation chromatography
(GPC), column: Shod ex KD-805, KD-804 (made by SHOWA DENKO K.K.), eluent:
LiBr (10mmol/LYDMF solution, flow speed: Iml/min, detector:R1 detector,
polyurethane-urea resin sample solution: 0.5% dimethylformamide (DMF) solution.

[0044]

Also, if the molecular weight of the polyurethane-urea resin measured as same
as the above is in terms of polyethylencoxide, the preferable range of the molecular
weight thereof is 5000 to 150000, more preferably 8000 to 160000, and most preferably
10000 to 60000.

[0045]
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[0246] HA4: 4-hydroxy-2,2,6,6-tetramethyl-1-piperidine ethanol. HA6: 3-t-butyl-5-methyl-4-hydroxy
benzoate. HA7: 3-[3'-(2"H-benzotriazol-2"-y1)-4'-hydroxyphenyl] propionat&C[0%7] IA878bmponent: the
terminator 1-1A8: normal butylamine. [0248] B component: the photochromie®€3rPaUR 'PC I: the
compound shown in the following formula. [Chemical formula 191 [0249] PC2: the compound shown
by the following formula. [Chemical formula 22] [0250] PC3: the compound shown by the following
formula. [Chemical formula 18] [0251] C component: the organic solvent CI: isopropyl alcohol. C2:
propyleneglycol-mgnomethylether. C3.:toluene. C4. ethyl acetate. C5: cyclohexanone, G6: TFIF
(tetrahydrofuraneﬁ?@?rﬂ&%’tﬁ{% W&%lrgg.f[aﬁgﬁf%bgét |c\;‘(fjgrlgtralr{ft)r ?ﬁ%cllsn ?ﬁgng elél%%%p(%{ﬁlc e:D?]isophorone

diisocyanajey {he malesidan Wrisht ¢ 3ainDZid damethvienshisicyslhsanisoeyanaislitibs molecular

weight 262). D3: hexamethylene-1,6-diisocyanate (the molecular weight 168). D4:
xylylenediigpgianatgdihernalgenasweight 188udBoa]eT bpthrgpatation b koropanest) of the
isocyanate compound (D5) 31g of ethylene glycol and 222g of isophorone disiocyanate were
added intd4hartieleanadked:fidskdoaling shstiping bfadecessbdlingpipes@nthendenmeterihand nitrogen
gas introducing pipe; and the isocyanate compound (D5) was obtained by reacting under the nitrogen
atmosphefaet Gort lignig Hoeise of forpungrbebardieprproduciite msfacundrhrsiylmbesirsr isophorone
diisocyanate (2mol) and ethyleneglycol (Imol). [0254] The preparation of (D' component) of the
isocyanaté‘f%i‘%p%r?@?%)amd%i.ﬁ& é?ogi'ﬁ‘g? GIVESI 5%?812%9230?(? Slte %ig?SCe%aﬁate were

added into_the three- d having. a.stifri e ol i 0 nd nitrogen
gas introdﬁ%?ﬁséaglcﬁe?%er‘%fﬂei @(gyg%%t&' ﬁéﬁgéﬁéﬂfﬁge)l €v0a6§ 'olﬁcgﬁé%gii?}%%%}nﬁ r%garélrc%ihe nitrogen
atmospherg @ty 0 faid Bomising B thedRartiPnpPrasuckithsvmelesularm¥aiohtiAQONRY isophorone
diisocyanate (3mol) and ethyleneglycol (2mol). [0255] The preparation (D' component) of the
isocyanatelgampeosh(RE) analys33anafipblySarbanatécdioldiayinmthd dMardzEmolecular weight of
800 and 2229 of isophorone disiocyanate were added into the three-necked flask having a stirring
blade, a cooling pip¥4td thermometer, and nitrogen gas introducing pipe; and the isocyanate
compound (D7) was obtained by reacting under the nitrogen atmosphere at 70C for 6 hours. D7:
the reaction proddMsARE REFHE YR age molecular weight 2266) of isophorone diisocyanate (3mol)
and the polycarbopate digl (2mal). having the er average.molecular weight of 8009, [0256] Other
component -TIN%nwefg%%](%iéﬁi%%%,éfég-eé;ngﬁn@b 1;511- -%?p%eﬁ%%ll)%%%lgg%igfé%nﬂaangg'b)g/)OCi ba Speciality
Chemicalsyqé¢ganadrsettyieneRis(Oxyptavanedbisk3a: tert-buty 1-4-hydroxy-m-tolyl)propionate]
(made by Ciba Speciality Chemicals.) .

[0047]

A4 componenet: the functionalization compound

In the present invention, besides the above described Al to A3 components, the
functionalization compound having one or two groups capable of reacting with
isocyanate groups in the molecule, and having the piperidine structure, the hindered
phenol structure, the triazine structure, or the benzotriazol structure is preferably used.
By using such functionalization compound, the piperidine structure, the hindered phenol
structure, the triazine structure, or the benzotriazol structure can be provided to the
polyurethane-urea resin, and the polyurethane-urea resin having excellent functionality
such as the hindered amine photostability, the antioxidation property or the ultraviolet
ray absorbing property or so.

[0048)

The functionalization compound having one ot two groups capable of reacting with the
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[0257] The preparation of polyurethane-urea resin (U1) 9.0g of polyether diol having the number
average molecular weight of 400 and 10.0g of isophorone diisocyanate an#@0irik ofOMHE were added
into the three-necked flask having a stirring blade, a cooling pipe, a thermonf&tersahti Htfrogen gas
introducing pipe; and reacted under nitrogen atmosphere at 120C for 5 hours, then cooled to 25C.
Then, 3.4g of isophorone diamine as the chain extender was dropped and reacted for 1 hour at 25C,
followed by removing the solvent under the reduced pressure; thereby the polyurethane-urea resin
(U1) was obtained.T o_Jec lar W ngIeOf atII;I(? gb‘tfﬁ{e olgyr{gtht?g%ﬁ%.e%ﬂe in wa e11000 in terms
of polystyreRe’ Hid 186581 termS of potyoxyethytens @ coretical varte. 10000 Mdthe heat

resistance g 440 JE hEOKEHCE velsalive AR @1BEAdBImglecular weight mentioned here
refers to the molecurar weight in case Al'component, component, component which were used
as the source margyigidheenpticalbpforansiheistaight plVvethane-yieageas witheugroaking
crosslink. [0258] The preparation of polyurethane-urea resin (U2) to (U10), (U1) to (U41) U2 to
U10 and U224, Wdd weieRie far g drg:thiegsanpe(riéihatcas: theapie parapiorb higbhadzofug)1, except for
using the polyol compound (Al component), polyisocyanate compound (A2 component), the amino
group contiiisgrboxypotiad ABEGIYeRenrasblthisse 4ttigh SSRERVSHAWPIN SPaB8Y &Rd Table 2;

and the reaction condition shown in Table 1 and Table 2. Naote that, in regards.with polyurethane-urea
resin Ul to DA SRR USRS WY e Q1R iffra? ﬁlgbgberplﬁ?%‘gﬁ Wﬁﬂ%‘%’aﬁﬁ@a&ﬁ et e

absorption originating.from the isocyanate group at the mojecular termjinal ified near
2250cm-1° fﬁ%ﬁ’ﬁ%%eﬁ?’glﬁgrgﬁ%ﬁ of %%%iﬁﬁugef?ﬁ%gﬁ%p gg@eﬁ?ﬁs (lgolcgaﬁg{e %?gggog&%\/{eg{é%%iol having
the numbey, average melegilat wreightaf A0QaedA0Raefisepharapg diiseaxanate @adgapm1 of DMF
were added into the three-necked flask having a stirring blade, a cooling pipe, a thermometer, and
nitrogen gas introguaingpifey aadingacied ondenidittogan dindspheneaitARGCetanohodirs, then
cooled to 25C. Then, 3.4¢g of isophorone diamine as the chain extender was dropped and reacted for 1
hour at 25@Tidecd.86dhef demehdotytantive twasizaddetlant thacpedyisethdisuirag 256nfollowed by
removing the solvent under the reduced pressure; thereby the polyurethane-urea resin (U11) was

obtained. WiEA e i HagtEpebistion Spalrimf waleasinagtreliciamyy doe Bbesmayce
polyurethane-urea resin, the absorption origjnating from the isocyanate group at the molecular terminal
end was ngfi&%ﬁﬁ}?ﬂgér;héen@ ﬁgﬁélﬁ};lof{\?\l/% ccl)cnatilr?gg% that the isocyanate group was not remaining at
the molecular terrm@% nd. The molecular weight of the obtained polyurethane-urea resin was 150000
in terms of polystyrene, and 10000 in terms of polyoxyethylene (the theoretical value: 10000), and the
heat resistance wasd 4fe.abbetheareticel wajdeidihthernoriRe tiay diagediglacubarsweaight mentioned
here refers to the molecular weight in case Al component, A2 component, A3 component which were
used as théheotireemsiteriaktheothtibalizduiarslieustaigtn hibe pdly plettvasiebilreaiipasthiovithout
making crosslink. [0260] The preparation of polyurethane-urea resin (U12) to (U20) By using the

polyol omp&uhBipaTigsin SEREHE) thee sl odgurmdies s IR ddispi st ARifo group
taini d (A t d th [ | h in Table 1 th

Feaction CoTHORE B OB T b P o SR 5o B L D Wi Raehe as the

pfepafatiogynlueghtﬁ@ %%%Ago}{meﬁam dnirased ARSOrRtR. SRECHKHM WasMeRsYredurgarding the

obtained polyurethane-urea resin, tﬁe absorption originating from ‘the isocyanate group at the
molecular tgfricakend plopeitheriesibvair cRIfiEme: 2 ERe) e R aionRfiRalyuiethane resin
(U42) to (U46) which does not comprise the urea bond Except for using the polyol compound (Al
component}sthdtpdlyisotyanatercompruthd (A2toompanent)imoedith e e detiorpsoredndsiown in Table
3, and using the diol compound (the chain extender) shown in Table 3 instead of A3 component, U42
to U46 werdgsieparerdairidémngieeothgidorrsRowalih sbrichipme samronndiibe eamhetBreparation
method of said Ul , Note that, the polyurethane resin U42 to U46 _does not have the yrea bond in the
molecule sYEhBIBIREHHPE THEEHE W RFETABRY 3955 Tesinalehe RS 9% 0262] The
preparation of, polyurethane-urea resin.(Z1) to (Z228), (Z31) to (Z40), and (Wi to W31) Except for
using the p%ﬁfc‘)% c(%m %heﬁdlfﬂeéglﬁgéﬁér?}%%%e polyisocyanate compound (A2 component), the amino
group containing ﬁg@@g?und (A3 component), the functionalization compound (A4 component) and the
reaction solvent shown'in Table 4, Table 5, Table 6,and Table 7 under the reaction condition shown in
Table 4, Tatie fintabieib.aod Jabiprdheprepatioprafiddstendd: 231 to Z40, and WI to W31 were
carried out as same as the preparation method of said Ull. [0263] The preparation of
polyurethane-ureadmesin (@2 f)nctionali@gdgonf polywardhatendichd avisg die sty msiéadlar weight of
800, 100g of isophorone diisocyanate and 1200m1 of DMF were added into the three-necked flask
having a stirring blade, a cooling pipe, a thermometer, and nitrogen gas introducing pipe; and reacted
for 5 hours at 100C under the nitrogen atmospherg; Next, to this reaction solution, 99 of
4-hydroxy-2,2,6,6-tetramethyl-1-piperidine ethanol was added, and further reacted for 5 hours at 100C
under the nitrogen atmosphere. Then, it was cooled down to 25C, and 30.4g of isophorone diamine

which is the amino group containing compound was dropped, then reacted for one hour at 25C
followed by removiina the ecalvvent 1indear rediiced nraccrire to ohtain the nolviirethane-iiraa reacin (720)




The reaction conditon Butylamine Compound The added mow (111 Compound The added amount (g)
Compound The added amount (m1) Temperature (t) Time (hour) Compourfd THEdEdde®E&mend a (g)
Temperature (“0) Time (hour) The added amount (2) 021 PLO 20 NCO2 13.P®AM™0d%6 0 cP1 0.8
20 022 PLO 20 NCO3 84 1)M0 100 80 0 CE! 0.8 25

A4 component in the present invention, the compound having the structure shown in the
following general formula can be used suitably.
[0051]

[Chemical formula 1]

N— (1)

[0052]

(in the above formula, R, R% R’ and R' are preferably alkyl group having
carbon atoms of 1 to 4 respectively, and particuarly it is methyl group.)

The compound having nitrogen atom of above piperidine ring or the group
capable of reacting with the isocyanate group at the carbon atom of the fourth position
corresponds to the functionalization compound having the piperidine structure.

Hereinafter, further specific compound will be described.

[0053]

Among the functionalization compound used as A4 component in the present
invention, as for the compound which can introduce the piperidine structure at the
terminal end of the polyurethane-urea resin, the compounds shown by the following
general formula (1) may be mentioned.

[0054]

{Chemical formula 2]
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023 PLO 20 10004 87 DMF 100 80 o CFI1 3.8 20 024 PLO 20 NCO5 9.3 DMF 100 80 CE1 3.8 25

1)20 PLO 10.8 NCOI IC DMF 80802 C131025 1126 PLO 13.3 NCO1 10ONM{MNC 807 TD]
Our refWPI1037

(1)

[0055]

(in the above formula, Ri, Rz, Rs, and R* are same as in said general formula (i),
R’ is alkyl group having carbon atoms of 1 to 10 or hydrogen, R’ is alkylene group
having carbon atoms of 1 to 20 or polvmethylene group having carbon atoms of 3 to 20,
ais 0 or 1, and X is the group capable of reacting with the isocyanate group.)

[0056]

In the above mentioned general formula (1), R', R%, R’ and R” are independent
an alkyl group having carbon atoms of 1 to 4 respectively, however it is preferable that
all four alkyl groups are methyl group.

[0057]

R’ is an alkyl group having carbon atoms of 1 to 10 or hydrogen. Among these,
from the point of easiness to obtain, it is preferably an alkyl group having carbon atoms
of 1 to 4, or hydrogen. Note that, since R', R?, R?, and R* are alkyl group having carbon
atoms of 1 to 4, thus even if R’ is hydrogen atom, the nitrogen atom where R® is bonded
will not react with the isocyanate group due to thé steric hindrance.

[0058]

R® is alkylene group having carbon atoms of 1 to 20 or polymethylene group
having carbon atoms of 3 to 20; however preferably it is alkylene group having carbon
atoms of 1 to 10, or polymethylene group having carbon atoms of 3 to 10. Note that,

when a is 0, it indicates that X is directly bonded to the piperidine ring.
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4,425 027 PLO 25.2 NCO) 10 DMI3 140 SO 6 CEI 21 25 1128 PLO 29.0 NCO1 10 DMO 160 100 10

CE11.225 029 PLO 31,3 NCO1 to DME 160 100 10 CE1 0.8 030 PLO u@SrNe011.067BMT 120
Our ref'WP11037

[0059]

X is a group capable of reacting with the isocyanate group, and preferably it is
the amino group, the hydroxyl group, the carboxyl group or the thiol group. Among
these, the amino group and hydroxyl group are preferable from the point of the

reactivity with the isocyanate group and easiness to obtain.

[0060]

As for specific examples of the functionalization compound shown by the above
formula (1), 1,2,2,6,6-pentamethyl-4-hydroxypiperidine,
1,2,2.6 6-pentamethyl-4-aminopiperidine, 2,2,6,6-tetramethyl-4-hydroxypiperidine,
2,2.6,6-tetramethyl-4-aminopiperidine, 1,2,2,6,6-pentamethyl-4-aminomethylpiperidine,
and 1,2,2,6,6-pentamethyl-4-aminobutylpiperidine or so may be mentioned.

[0061]

Also, as for the functionalization compound which can introduce the piperidine
structure to the terminal end of the polyurethane-urea resin, the following compound
which is the reaction product between  dimethyl succinate  and
4-hydroxy-2,2,6,6-tetramethyl-1-piperidineethanol can be used.

[0062]

[Chemical formula 3}

CH,

O
O

Jn

CH4
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800CEA 1.2S0O U33PLO 18 NCO1 10 DMF 120805 CEO 2.4 1334 PLOIR8NCOB41
Qur refWP11037

[0063]

Note that, in the above compound, n preferably satisfies the range of 5 to 20.

[0064]

Among A4 component used in the present invention, as for the functionalization
compound which can introduce the piperidine structure into the main chain of the
polyurethane-urea resin, the compounds shown by the following general formula (2),
(3), (4) can be preferably used.

[0065]

[Chemical formula 4]

Following the formula (2).

R {23

[0066]

(in the above formula, R, R®, R’ and R'” are alkyl group having carbon atoms of
1 to 4 respectively, R' is an alkylene group having carbon atoms of 1 to 20, or a
polymethylene group having carbon atoms of 3 to 20, R' is an alkylene group having
carbon atoms of 1 to 20, or a polymethylene group having carbon atoms of 3 to 20, and
Y is the group capable of reacting with the isocyanate group.)

The compound shown in the above can be suitably used as well.

[0067]

In the above general formula (2), R7, R®, R®, and R'"” are alkyl group having

carbon atoms of 1 to 4 respectively; however it is preferable that all four alkyl groups
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are methyl group.

[0068]

R is an alkylene group having carbon atoms of 1 to 20, or polymethylene
group having carbon atoms of 3 to 20; and it is preferably alkylene group having carbon
atoms of 1 to 10, or polymethylene group having carbon atoms of 3 to 10.

[0069]

R' is alkylene group having carbon atoms of 1 to 20, or polymethylene group
having carbon atoms of 3 to 20; and it is preferably alkylene group having carbon atoms
of 1 to 10, or polymethylene group having carbon atoms of 3 to 10. Note that, when b is
0, it indicates that Y is directly bonded to the piperidine ring.

0G70]

Y is same as X shown in said general formula (1).

[0071]

As examples of the functionalization compound shown in the above formula (2),
the following compounds may be mentioned.

[0072]

[Chemical formula 5]

CHs CHs
cH, MO
HO_'“‘CQHq N”’""Csz,—N CQHQWDH
CHy g
CHy CHs

[0073]

[Chemical formula 6]
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PLO T2 NCOI 10 DMF 20080 1200110725 009 PLO 33.1 NCO1 10 DMF 150 100 12 CE! 0.2 25

1140 PLI1 04 NCOI 10 DMF 2001200 CE1 0251 1141 0L12 6.8 NC0O1 HoDWMi0150:120 0 CEI 0.8
25 Our ref WPI1037

Following formula (3).

R'!S

14
R

\
7 £3)

R'IB__. % Fq'i 7

Rﬁ
R’iﬁ

[0074]

(in the above formula, R”, R, R"* and R are independnent alkyl group having
carbon atoms of 1 to 4 respectively, R' is alkylene group having carbon atoms of 1 to
20 or polymethylene group having carbon atoms of 3 to 20, cis 0 or 1, R is alkylene
group having carbon atoms of 1 to 20 or polymethylene group having carbon atoms of 3
to 20, and Z is a group capabie of reacting with the isocyanate group.)

The compound shown in the above can be suitably used.

[0075]

In the above mentioned general formula (3), R, R R" and R are
independent alkyl group having carbon atoms of 1 to 4 respectively; however it is
preferable that all four alkyl groups are methyl group.

[0076}

R" is alkylene group having carbon atoms of 1 to 20 or polymethylene group
having carbon atoms of 3 to 20; and preferably it is alkylene group having carbon atoms
of 1 to 10 or polymethylene group having carbon atoms of 3 to 10. Note that, when ¢ is
0, it indicates that Z is directly bonded to piperidine ring.

[0077]

R'® is alkylene group having carbon atoms of 1 to 20 or polymethylene group

having carbon atoms of 3 to 20.
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[0269] [Table 3] Urethane resin The preparation condition ofatrelicane prepolymer The preparation
condif on of palyurethane.utmolt Al A2 The reaction solvent The reaction d6iiditat KB Bré reaction
conditon 1.3ulyiamine Compound The added amount (8) Compound The ad¢fedeaRbi¥At 101
ompound added at110.1111(111) Temperature (*C) Time 01000 Compound The added amount (a)
Temperature (t) Time (hour) The added amollot 80 042 PLO ,18 NCO] 10 DMF 120805 COO 1.8

[0078]

7 1s same as X in said general formula (1).

[0679]

As for the examples of the functionalization compounds having the piperidine
structure shown by the above general formula (3),
bis(2,2,6,6-tetramethyl-1-methoxy-4-piperidinyl)sebacate or so may be mentioned.

[0080]

[Chemical formula 7]

=l ks
ta}

v—fR N—RZ— W (4)

R21
Rzz

[0081]

(in the above formula, R, R, R*, and R* are alkyl group having carbon
atoms of 1 to 4 respectively, R¥ is alkylene group having carbon atoms of 1 to 20, or a
polymethylene group having carbon atoms of 3 to 20, R** is alkylene group having
carbon atoms of 1 to 20, or a polymethylene group having carbon atoms of 3 to 20, and
V and W are respectively the group capable of reacting with the isocyanate group.)

[0082]

In the above described general formula (4), R", R* R*, and R* are alkyl group
having carbon atoms of 1 to 4 respectively; however it is preferable that all four alkyl
groups are methyl group.

[0083]

R* is alkylene group having carbon atoms of 1 to 20 or polymethylene group
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80 043 PLO 10.8 NC01 10 DM:1,"95 80 0 CHIC 2.6 80 044 PLO 20.2 NCO1 10 DMF 140 80 5

1)13101T 80 045 PLO 18 NCO 110 DM, 120 80 5 1,6-hexane dial 2.4 80PABR1IBE8 NCO1 10
DIVil, 100 80 Our ref:WP11037

having carbon atoms of 3 to 20; and preferably it is alkylene group having carbon atoms
of 1 to 10 or polymethylene group having carbon atoms of 3 to 10, R* is alkylene group
having carbon atoms of 1 to 20 or polymethylene group having carbon atoms of 3 to 20,
and preferably it is alkylene group having carbon atoms of 1 to 10 or polymethylene
group having carbon atoms of 3 to 10. Note that, d is 0 or 1, and when d is 0, it indicates
that V is directly bonded to the piperidine ring.

[0084]

Also, V and W are same as X in said general formula (1), and it may be the
same group or different group.

[0085]

As for the examples of the functionalization compounds having the piperidine
structure shown by the above general formula (4),
4-hydroxy-2,2,6,6-tetramethyl-1-piperidineethanol or so may be mentioned.

[0086]

The functionalization compound having the hindered phenol structure

As the functionalization compound having the hindered phenol structure used as
A4 component in the present invention, the compound having the structure shown by
the following general formula (ii) in the molecule can be used.

[0087]

[Chemical formula 8]
R%S st

-—\ﬁ%w (ii)
Ve

p2? R 26
[0088]

(in the above formula, R®, R* R* and R* are alkyl group having a carbon
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0 L6-Iltexaae dial 3.5 80 *0085 that 042 10 046 doe not ircindeyea bond. PCT/JP2011/067841 Our
ref: WP11037 [0270] [Table 41 Poumtliane. wee mem The preparation col fterrmnedigicondUion of
hoe aoaohm poop twain(r) compound 'FIN reactloncondilim of Me funclionalipatictf: Bathi§élnd Al A2
The reaction solvent coed on Al The leacOon nand(r). A4 TN mention )011LC011 Compound The
added amount (0) Compound TIN added amount (g) Compound The added nimmt (m( Tempermum (t)
TUne (hour) Conwund The added owl(r) (0) Tcoomn000n CC) Time (boor) Compound TN added

atoms of 1 to 18 or a hydrogen atom respectively, and at least one of R% or R* is alkyl
group having carbon atoms of 4 or more.)

[0089]

Further, the compound having the group capable of reacting with the isocyanate
group at the carbon atom of first position of the above structure will be the terminator
having the hindered phenol structure. Since at least one of R* and R* is alkyl group,
the hydroxyl group of the fourth position in the above formula (ii) is unlikely to react
with the isocyanate group due to the steric hindrance. Therefore, the hydroxyl group of
the fourth position will not be a group capable of reacting with the isocyanate group.

[0090]

The compound having the above mentioned structure and having two groups
capable of reacting with the isocyanate group can introduce the hindered phenol
structure in the main chain of the polyurethane-urea resin of A component as described
in said functionalization compound having the piperidine structure. Also, in case the
group capable of reacting with the isocyanate group is one, the hindered phenol
structure can be introduced to the side chain or the terminal end of the
polyurethane-urea resin.

[0091]

Among the functionalization compound having the hindered phenol structure, as
for the preferable compound, the following general formula (5) can be mentioned.

[6092]

[Chemical formula 9]
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0010e00 (0) Temperature CC) no (loet) 71 Put 90 NCO] 100 DMF 800 120 5 CPI 34 25 1. HA] S 120

7.2 PL2 225 NCO] 100 DM11 1300 1205 Cl1154 2 11A18 120 Z3 11.3 430MNED11X603HOT 2000 120
5 Cl] 34 25 | HAI Our ref;WP11037

(3)

[0093]

(in the above formula, R¥ R* R¥ and R* are alkyl group having a carbon
atoms of 1 to 18 or a hydrogen atom respectively, at least one of R® or R™ is alkyl
group having carbon atoms of 4 or more, R* is alkylene group having carbon atoms of
I to 10 or polymethylene group having carbon atoms of 3 to 10, e is O or I, and U is the
group capable of reacting with isocyanate group.)

[0094]

In the above general formula (5), R* and R* is alkyl group having carbon
atoms of | to 18 or hydrogen atom, and at least one of them is alkyl group having
carbon atom of 4 or more. Preferably, at least one of R* and R* is tert-butyl group. By
setting either one of group as the alkyl group having carbon atoms of 4 or more, the
durability of the obtained photochromic composition can be further improved.

[0095]

R? and R?® are alkyl group having carbon atoms of 1 to 18, or hydrogen atom;
and further preferably alkyl group having carbon atoms of 1 to 10 or hydrogen.

[0096]

Also, U is the group capable of reacting with the isocyanate group, and it is
amino group, hydroxyl group, thiol group, carboxyl group, or chloride group; more
preferably it is amino group, hydroxyl group thiol group and carboxyl group.

[0097]

R* is alkylene group having carbon atoms of 1 to 10, or a polymethylene group

having carbon atoms of 3 to 10; and preferably it is alkylene group having carbon atoms
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of 1 to 5, or a polymethyléne group having carbon atoms of 3 to 5. Also, e indicates the
number of R29, and it is 0 or 1. In case e is 0, U is directly bonded to the benzene ring.
Preferably, it is a compound wherein e is 0.

[0098]

As specific examples of the functionalization compound having the hindered
phenol structure, 3-methyl-4-hydroxy benzoate, 3,5-di-t-butyl-4-hydroxy benzoate,
3,5-dimethyl-4-hydroxy benzoate, 3-t-butyl-4-hydroxy benzoate,
3-t-butyl-5-methyl-4-hydroxy  benzoate, 3-t-butyl-6-methyl-4-hydroxy benzoate,
3-t-butyl-5-ethyl-hydroxy benzoate, 3-t-butyl-6-ethyl-4-hydroxy benzoate,
3-t-octyl-4-hydroxy benzoate, 3-t-octyl-5-methyl-4-hydroxy benzoate,
3-t-octyl-5-ethyl-4-hydroxy  benzoate,  3-t-octyl-6-methyl-4-hydroxy  benzoate,
2-(3-methyl-4-hydroxyphenyl)acetate, 2-(3,5-dimethyl-4-hydroxyphenyl)acetate,
2-(3,5-di-t-butyl-4-hydroxyphenyl)acetate, 2-(3-t-butyl-4-hydroxyphenyl)acetate,
2-(3-t-butyl-5-methyl-4-hydroxyphenylacetate,
2-(3-t-butyl-6-methyl-4-hydroxyphenyl)acetate,
2-(3-t-butyl-5-ethyl-4-hydroxyphenyl)acetate, 2-(3-t-octyl-4-hydroxyphenyl)acetate,
2-(3-t-octyl-5-methyl-4-hydroxyphenyl)acetate,
2-(3-t-octyl-6-methyl-4-hydroxyphenyl)acetate,
3-(3-methyl-4-hydroxyphenyl)propionate, 3-(3,5-dimethyl-4-hydroxyphenyl)propionate,
3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate, 3-(3-t-butyl-4-hydroxyphenyl)propionate,
3-(3-t-butyl-5-methyl-4-hydroxyphenyl)propionate,
3-(3-t-butyl-6-methyl-4-hydroxyphenyl)propionate,
3-(3-t-butyl-5-ethyl-4-hydroxyphenyl)propionate,
3-(3-t-butyl-6-ethyl-4-hydroxyphenyl)propionate,
3-(3-t-octyl-4-hydroxyphenyl)propionate,

3-(3-t-octyl-5-methyl-4-hydroxyphenyl)propionate,
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3:(3-t-octyl-6-methyl-4-hydroxyphenyl)propionate,
3-(3,5-didodecyl-4-hydroxyphenyl)propionate,  4-(3-methyl-4-hydroxyphenyl)lactate,
4-(3,5-dimethyl-4-hydroxyphenyl)lactate, 4-(3-t-butyl-4-hydroxypheny])lactate,
4-(3,5-di-t-butyl-4-hydroxyphenyllactate,
4-(3-t-butyl-5-methyl-4-hydroxyphenyl)lactate,
4-(3-t-butyl-5-ethyl-4-hydroxyphenyl lactate,
4-(3-t-butyl-6-methyl-4-hydroxyphenyl)lactate,
4-(3-t-butyl-6-ethyl-4-hydroxyphenyljlactate, 4-(3-t-octyl-4-hydroxyphenyblactate,
4-(3-t-octyl-5-methyl-4-hydroxyphenyl)lactate,
4-(3-t-octyl-6-methyl-4-hydroxyphenyl)lactate,  3,5-dimethyl-4-hydroxyphenylamine,
3,5-diisopropyl-4-hydroxyphenylamine, 3,5-di-t-butyl-4-hydroxyphenylamine or so can
be mentioned.

{0099]

Among these, as for further preferable compound, 3,5-di-t-butyl-4-hydroxy
benzoate, 3-t-butyl-4-hydroxy benzoate, 3-t-butyl-5-methyl-4-hydroxy benzoate,
3-t-butyl-6-methyl-4-hydroxy ~ benzoate,  3-t-butyl-5-ethyl-4-hydroxy  benzoate,
3-t-butyl-6-ethyl-4-hydroxy ~ benzoate,  2-(3,5-di-t-butyl-4-hydroxyphenyl)acetate,
2-(3-t-butyl-hydroxyphenyl)acetate, 2-(3-t-butyl-5-methyl-4-hydroxyphenyl)acetate,
2-(3-t-butyl-6-methyl-4-hydroxyphenylacetate,
2-(3-t-butyl-5-ethyl-4-hydroxyphenyl)acetate,
3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate, 3-(3-t-butyl-4-hydroxyphenyl)propionate,
3-(3-t-butyl-3-methyl-4-hydroxyphenyl)propionate,
3-(3-t-butyl-6-methyl-4-hydroxyphenyl)propionate,
3-(3-t-butyl-5-ethyl-4-hydroxyphenyl)propionate,
3-(3-t-butyl-6-ethyl-4-hydroxyphenyl)propionate, 4-(3-t-butyl-4-hydroxyphenyl)lactate,

4-(3,5-di-t-butyl-4-hydroxyphenyl)lactate,
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4-(3-t-butyl-5-methyi-4-hydroxyphenyl)lactate,
4-(3-t-butyl-5-ethyl-4-hydroxyphenyl)lactate,
4-(3-t-butyl-6-methyl-4-hydroxyphenyl)lactate,
4-(3-t-butyl-6-ethyl-4-hydroxyphenyl)lactate, 3,5-di-t-butyl-4-hydroxyphenylamine or
so can be mentioned.

[0100]

The functionalization compound having the triazine structure or the benzotriazol

structure

As for the functionalization compound having the triazine structure or the
benzotriazol structure used as A4 component in the present invention, the compound
having the structure of following descried general formula (iii), (iv) in the molecule can
be used suitably.

[0101]

[Chemical formula 10]

PN
/l\ ]J\ (1 }
\N/ N

[0102]

[Chemical formula 11]
e N
N V4

[0103]

The compound having the above described structure in the molecule, and two
groups capable of reacting with the isocyanate group can introduce the triazine structure

or the benzotriazol structure in the main chain of the polyurethane-urea resin of A

32



NCO1 100 DWI 800 80 7 Clii SO 25 0 HA] a 120 814 Pus D3 NC01 100 DMF ROO 00 2 CLI 44 25|

HA] a 120 815 PL5 252 NCO1 100 DMF 1400 00 6 CEO | HA]. al205 73‘;?&@@%%01 100
Our refEWP11037

component, as described in the functionalization compound having said piperidine
structure. Also, when the group capable of reacting with the isocyanate group is only
one, the triazine structure or the benzotriazol structure can be introduced to the side
chain or the terminal end of said polyurethane-urea resin.

[0104]

Among the functionalization compound having the ftriazine structure or
benzotriazol structure, as the preferable compound, following described general formula
(6) and (7) can be mentioned. First, the compound having the triazine structure will be
explained.

Following general formula (6)

[0105]

[Chemical formula 12}

3
| 5
o pat
. (6
| S
paa”
[0106]

(in the above formula, R? 9, R’ i, R32, R33, R34, and R* are respectively
independent alky!l group having carbon atoms of 1 to 10, alkyloxy group, hydrogen
atom, amino group, hydroxyl group, carboxyl group, or thiol group, and

said alkyl group and alkyloxy group may comprise a substituent group selected
from the group of amino group, hydroxyl group, carboxyl group, and thiol group,

note that, among R*" to R**, one or two groups are the group capable of reacting

with the isocyanate group)
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The above described compound can be used suitably.

[0107]

In the above described general formula (6), R? 0, R’ t RBZ, R* , R34, and R*® are
respectively independent alkyl group having carbon atoms of 1 to 10, alkyloxy group
having carbon atoms of 1 to 10. Further preferably, it is alkyl group having carbon
atoms of 1 to 5, or alkyloxy group having carbon atoms of 1 to 5. Also, these groups
may comprise the substituent group capable of reacting with the isocyanate group, and
preferably amino group, hydroxyl group, carboxyl group, or thiol group or so may be
comprised as the substituent group.

[0108]

Also, the above described general formula (6), R R R RP, RYM, and R
may be a hydrogen atom or the group capable of reacting with the isocyanate group; and
preferably it is hydrogen atom, amino group, hydroxyl group, carboxyl group or thiol
group.

[0109]

Note that, among R30, Rsl, R32, R’ 3, R*. and R35, one or two groups must be a
group capable of reacting with the isocyanate group, and preferably it must be amino
group, hydroxyl group, carboxyl group, or thiol group.

[0110]

Among these, R¥*, RY, R¥, R¥ R*, and R* are preferably methyl group, ethyl
group, normal propyl group, isopropyl group, normal butyl group, tert-butyl group,
hydroxymethyl group, 2-hydroxyethyl group, 3-hydroxypropyl group, 2-hydroxypropyl
group, 4-hydroxybutyl group, 3-hydroxybutyl group, 2-hydroxyethyloxy group,
3-hydroxypropyloxy group, 2-hydroxypropyloxy group, hydrogen atom, or hydroxyl
group. Further, among these, the one or two groups are preferably hydroxymethyl group,

2-hydroxyethyl group, 3-hydroxypropyl group, 2-hydroxypropyl group, 4-hydroxybuyl
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group, 3-hydroxybutyl group, Z-hydroxyethyloxy group, 3-hydroxypropyloxy group,
2-hydroxypropyloxy group, or hydroxyl group.

[0111]

As examples of specific compounds,
2-(2,4-dihydroxyphenyl)-4,6-diphenyl-s-triazine,
2-(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2-(2,4-dihydroxyphenyl)-4,6-bis(2-methoxyphenyl)-s-triazine,
2-(2,4-dihydroxyphenyl)-4,6-bis(4-methoxyphenyl}-s-triazine,
2-(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethoxyphenyl)-s-triazine,
2-(2-hydroxy-4-hydroxymethylphenyl)-4,6-diphenyl-s-triazine,
2-(Zhydroxy-4-hydroxymethylphenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2-(2-hydroxy-4-(2-hydroxyethyl)phenyl)-4,6-diphenyl-s-triazine,
2-(2hydroxy-4-(2-hydroxyethyl)phenyl)-4,6-bis(2,4-dimethylphenyl)s-triazine,
2-(2-hydroxy-4-(2-hydroxyethyloxy)phenyl)-4,6-diphenyl-s-triazine,
2-(2hydroxy-4-(2-hydroxyethyloxy)phenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2-(2-hydroxy-4-(2-hydroxypropyl)phenyl)-4,6-diphenyl-s-triazine,
2-(2hydroxy-4-(2-hydroxypropyl)phenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazne,
2-(2-hydroxy-4-(3-hydroxypropyl)phenyl}-4,6-diphenyl-s-triazine,
2-(2hydroxy-4-(3-hydroxypropyl)phenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2-(2-hydroxy-4-(2-hydroxypropyloxy)phenyl)-4,6-diphenyl-s-triazine,
2-(Zhydroxy-4-(2-hydroxypropyloxy)phenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2-(2-hydroxy-4-(4-hydroxybutyl)phenyl)-4,6-diphenyl-s-triazine,
2-(2hydroxy-4-(4-hydroxybutyl)phenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,
2-(2-hydroxy-4-(3-hydroxybutyl)phenyl)-4,6-diphenyl-s-triazine,
2-(Zhydroxy-4-(3-hydroxybutyl)phenyl)-4,6-bis(2,4-dimethylphenyl)-s-triazine,

2-(2-hydroxy-4-(4-hydroxybutyloxy)phenyl)-4,6-diphenyl-s-triazine,
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2-(2hydroxy-4-(4-hydroxybutyloxy)phenyl)-4,6-bis(2,4-dimethyiphenyi)-s-triazine,
2-phenyl-4,6-bis(4-hydroxyphenyl)-s-triazine,
2-(2,4-dimethoxyphenyl)-4,6-bis(2-hydroxyphenyl)-s-triazine,
2-(2,4-dimethylphenyl)-4,6-bis(2-hydroxy-4-dimethylphenyl)-s-triazine,
2-phenyl-4,6-bis(2-hydroxy-4-methylphenyl)-s-triazine,
2-(2-methoxy-4-ethylphenyi)-4,6-bis(2-hydroxy-4-methylphenyl)-s-triazine,
2-(2-ethoxy-4-methylphenyl)-4,6-bis(2-hydroxy-4-methylphenyl)-s-triazine,
2-(2-methyl-4-propylphenyl)-4,6-bis(2-{(4-hydroxybutyloxy)-4-methylphenyl)-s-triazine,
2-(2-methoxy-4-propylphenyl)-4,6-bis(2-hydroxy-4-methylphenyl)-s-triazine,
2-(2-ethoxy-4-propylphenyl)-4,6-bis(2-hydroxypropyloxy-4-dimethylphenyl)-s-triazine
or so ¢an be mentioned.

[0112]

Next, the functionalization compound having the benzotriazol structure will be
explained. As for preferable compounds, the compounds shown by following general
formula (7) can be mentioned.

[0113]

[Chemical formula 13

HO ﬁfﬁ
S -
- \\ fl
B {73
\\ %N/ \ U/)

QBB
B
[0114]
(in the above formula, R* and R*7 are respectively independent alkyl group

having carbon atoms of 1 to 10, alkyloxy group having carbon atoms of 1 to 10,

hydrogen atom, aryl group; wherein
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said alkyl group and aikyloxy group may comprise the group capable of reacting
with the isocyanate group; however note that the group capable of reacting with the
isocyanate group is only one,

said ary! group may comprise alkyl group having carbon atoms of 1 to 5 as the
substituent group, and

R*® is hydrogen atom or halogen atom.)

[0115]

In the above described general formula (7), R’ and R* are respectively
independent alkyl group having carbon atoms of 1 to 10 or alkyloxy group having
carbon atoms of 1 to 10. These groups may comprise the group capable of reacting with
the isocyanate group; specifically, amino group, hydroxyl group, carboxyl group, acid
chloride group, or thiol group may be comprised. Note that, the group capable of
reacting with the isocyanate group is only one.

[0116]

Also, R*® and R* may be aryl group having alkyl group of carbon atoms of 1 to
5 as the substituent group, and preferably it may be phenyl group having alkyl group of
carbon atoms of 1 to 5 as the substituent group or hydrogen atom.

[0117]

As examples of suitable R* and RY, methyl group, ethyl group, normal propyl
group, isopropyl group, normal butyl group, tert-butyl group, hexyl group,
1,1,3,3-tetramethylbutyl group, phenyl group, benzyl group, 1,1-dimethyl benzyl group
carboxyl group, carboxymethyl group, carboxyethyl group, carboxypropyl group, amino
group, aminomethyl group, aminoethyl group, aminopropyl group; and acid chloride
group or so corresponding to carboxyl group, carboxymethyl group, carboxyethyl group,
carboxypropy! group may be mentioned.

[0118]
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As specific compounds, 3-[3’-(2”’H-benzotrizaol-2"*-yl)-4 -hydroxyphenyl]
propionate, 3-[3° -(2’’H-benzotrizaol-2’"-y1)-5’-methyl-4’-hydroxyphenyl} propionate,
3-[3°  -(2°'H-benzotrizaol-2"’-yh)-5"-ethyl-4’-hydroxyohenyl] ~ propionate,  3-[3’
(27" H-benzotrizaol-2""-y1)-5"-t-butyl-4’-hydroxyphenyl] propionate,
3-[37-(5"’-chloro-2">  H-benzotrizaol-2"’-y1)-5"-t-butyl-4’-hydroxyphenyl] propionate,
3-[3°-(2°"H-benzotrizaol-2"-y1)-4 " -hydroxy-5""-(1",1"-dimethylbenzyl)phenyl]
propionate,
3-[37-(2"’H-benzotrizaol-2"-yl)-4"*-hydroxy-5"*-(1"’,17,37* 3" -tetramethylbutyl)pheny
1] propionate, and an acid chloride compound thereof, 2-(5-methyl-2-hydroxyphenyl)
benzotriazol, 2-]2-hydroxy-3,5-bis(a,a-dimethylbenzyl)phenyl]-2H-benzotriazol,
2-[2°-hydroxy-5’-t-octylphenyl]benzotriazol,
2-[2’°-hydroxy-5’-(hydroxymethyl)phenyl]-2H-benzotriazol,

2-[2’-hydroxy-5’-(hydroxyethyl)phenyl]-2H-benzotriazol,

2-[2"-hydroxy-5"-(hydroxypropylphenyl]- 2H-benzotriazol,
2-[2’-hydroxy-3’-methyl-3’-(hydroxymethyl)phenyl]- 2H-benzotriazol,
2-[2’-hydroxy-3’-methyl-5’-(hydroxyethyl)phenyl]- 2H-benzotriazol,
2-[2’-hydroxy-3’~-methyl-5°-(hydroxypropyl)phenyl}- 2H-benzotriazol,
2-[2’-hydroxy-3"-t-butyl-5’-(hydroxymethyl)phenyl]- 2H-benzotriazol,
2-[2’-hydroxy-3’-t-butyl-5°-(hydroxyethyl)phenyl]- 2H-benzotriazol,
2-[2’-hydroxy-3’-t-butyl-5’-(hydroxypropy!)phenyl]- 2H-benzeotriazol,
2-[2"-hydroxy-3’-t-octyl-5°-(hydroxymethyl)phenyl]- 2H-benzotriazol,
2-[2’-hydroxy-3’-t-octyl-5’-(hydroxyethyl)phenyl]- 2H-benzotriazol,
2-[2’-hydroxy-3"-t-octyl-5’-(hydroxypropyl)phenyl |- 2H-benzotriazol,

2-[2’-hydroxy-3’-t-butyl-5’-(hydroxyethyl)phenyl]-5-chloro-2H-benzotriazol or so can
be mentioned.

[0119]
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The above mentioned A4 component can be introduced into the terminal end of
main chain, side chain of the obtained polyurethane-urea resin for the purpose of
improving the weather resistance of the polyurethane-urea resin and the photochromic
compound; however it is preferable to introduce at the terminal end of the
polyurethane-urea resin from the point that it does not damage the innate heat resistance
and the mechanical strength (the adhesive strength) of the polyurethane-urea resin.

[0120]

The preparation method of A component using Al to A4 components

In case of obtaining A component by reacting Al component, A2 component,
A3 component, and A4 component, so called one shot method or prepolymer method
can be applied; and for example, A component can be suitably obtained by the
following method.

[0121]

The preparation method 1 (A component comprising the functionalization compound at

the terminal end)

The reaction of Al component, A2 component and A3 component can be
carried out by the method as already described. The reaction between the obtained
urethane polymer and A4 component may be carried out under the presence of the
solvent or without the solvent, and both in the inert gas atmosphere such as nitrogen or
argon or so at 25 to 120°C for 0.5 to 24 hours. As for the solvent, methanol, ethanol,
isopropyl alcohol, t-butanol, 2-butanol, n-butanol, methylethyl ketone, diethyl ketone,
toluene, hexane, heptane, ethyl acetate, DMF, DMSO, THF, or so can be used.

[0122]

The preparation method 2 (A component having the functionalization compound at the

main chain)

Al component and A2 component are reacied to obtain the urethane prepolymer,
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then A4 component i$ miixed/reacted which has, in the molecule, the group capable of
reacting with two isocyanate groups to obtain the urethane prepolymer comprising the
functionalization compound. Then, by reacting said urethane prepolymer with A3
component, A component of the present invention can be produced.

0123}

In the above method, the reaction between Al component and A2 component,
and further the reaction with A4 component may be carried out under the presence of
the solvent or without the solvent, in the atmosphere of the inert gas such as nitrogen or
argon or so at 25 to 120°C for 0.5 to 24 hours. As for the solvent, the organic solvent
such as methylethyl ketone, diethyl ketone, toluene, hexane, heptane, ethyl acetate,
dimethylformamide (DMF), dimethylsuifoxide (DMSO), tetrahydrofuran (THF) or so
can be used. Upon carrying out the reaction, in order to avoid the reaction between the
isocyanate group in the polyisocyanate compound and water as an impurity, it is
preferable to carry out the dehydration treatment to various reaction agents and solvents
in advance, and dry sufficiently. Also, when carrying out the reaction, the catalyst such
as dibutyl tin laurylate, dimethylimidazole, triethylenediamine,
tetramethyl-1,6-hexadiamine, tetramethyl-1,2-ethanediamine,
1,4-diazabicyclo[2,2,2]octane or so may be added. As for the added amount when using
the catalyst, it is preferably 0.001 to 1 parts by weight with respect to total 100 parts by
weight of said A component.

[0124]

The reaction between the urethane prepolymer obtained as such and A3
component may be carried out under the presence of the solvent or without the solvent,
in the atmosphere of inert gas such as nitrogen or argon or so at 25 to 120°C for 0.5 to
24 hours. As for the solvent, methanol, ethanol, isopropyl alcohol, t-butanol, 2-butanol,

n-butanol, methylethyl ketone, diethyl ketone, toluene, hexane, heptane, ethyl acetate,
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DMF, DMSO, THF, or so can be used.
[0125]

The preparation method 3 (A component having the functionalization compound

at the side chain)

First, A4 component comprising, in the molecule, the group capable of reacting
with one isocyanate group and the triisocyanate compound comprising three isocyanate
groups are reacted to prepare the diisocyanate compound having the functionalization
structure the side chain. The urethane prepolymer is obtained by reacting this
diisocyanate compound and Al compound and A2 compound; next by reacting A3
component, the A component of the present invention can be produced.

[0126]

In the above method, the reaction between the triisocyanate compound and A4
component may be carried out under the presence of the solvent or without the solvent,
in the atmosphere of inert gas such as nitrogen or argon or so at 25 to 120°C for 0.5 to
24 hours. As for the solvent, the organic solvent such as methylethyl ketone, diethyl
ketone, toluene, hexane, heptane, ethyl acetate, dimethylformamide (DMF),
dimethylsulfoxide (DMSO), tetrahydrofuran (THF) or so can be used. Upon carrying
out the reaction, in order to avoid the reaction between the isocyanate group in the
polyisocyanate compound and water as an impurity, it is preferable to carry out the
dehydration treatment to various reaction agents and solvents in advance, and dry
sufficiently.

[0127]

The reaction between the diisocyanate group having the functionalization
compound at the side chain obtained by the above described method, Al component,
and A2 component may be carried out under the presence of the solvent or without the

solvent, in the atmosphere of inert gas such as nitrogen or argon or so at 25 to 120°C for
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0.5 to 24 hours. As for the solvent, the organic solvent such as methylethyl ketone,
diethyl ketone, toluene, hexane, heptane, ethyl acetate, dimethylformamide (DMF),
dimethylsulfoxide (DMSOQ), tetrahydrofuran (THF) or so can be used. Upon carrying
out the reaction, in order to avoid the reaction between the isocyanate group in the
polyisocvanate compound and water as an impurity, it is preferable to carry out the
dehydration treatment to various reaction agents and solvents in advance, and dry
sufficiently. Also, when carrying out the reaction, the catalyst such as dibutyl tin
laurylate, dimethylimidazole, triethylenediamine, tetramethyl-1,6-hexadiamine,
tetramethyl-1,2-ethanediamine, 1,4-diazabicyclo]2,2,2]octane or so may be added. As
for the added amount when using the catalyst, it is preferably 0.001 to 1 part by weight
with respect to total 100 parts by weight of said A component.

[0128]

The reaction between the urethane prepolymer obtained as such and A3
component may be carried out under the presence of the solvent or without the solvent,
in the atmosphere of inert gas such as nitrogen or argon or so at 25 to 120°C for 0.5 to
24 hours. As for the solvent, methanol, ethanol, isopropyl alcohol, t-butanol, 2-butanol,
n-butanol, methylethyl ketone, diethyl ketone, toluene, hexane, heptane, ethyl acetate,
DMF, DMSQ, THF, or so can be used.

[0129]

The blending ratio of each component, characteristic of A component

The amount ratio of Al component, A2 component, A3 component, A4
component used for the reaction described in above may be determined accordingly;
however from the point of the balance between the heat resistance, the adhesive strength,
and the photochromic characteristics (the color optical density, the color fading speed,
the weather resistance or so) of the obtained polyurethane-urea resin, it is preferable to

be the following amount ratio. That is, when the total mol numbers of the hydroxyl
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group included in A1 component is ni, the total’ mol numbers of isocyanate group
included in A2 component is n2, the total mol number of amino group included in A3
component is n3, and the total mol number of the groups capable of reacting with the
isocyanate group (specifically, amino group, hydroxyl group, mercapto group and/or
carboxyl group) is n4; then the weight ratio satisty nl1: n2: n3: n4 = 0.3 t0 0.89: 1.0: 0.1
to 0.69: 0.01 to 0.2, particularly nl: n2: n3: n4 = 0.34 to 0.83: 1.0: 0.15 to 0.6: 0.02 to
0.15 is preferable, and nl: n2: n3: n4 =0.4 to 0.78: 1.0: 0.2 to 0.5: 0.02 to 0.1 is most
preferable.

[0130]

The polyurethane-urea resin obtained by such reaction may be used as it is
dissolved in the reaction solvent; however it may be carried out with the after treatment
such as distillation of the solvent if needed, or dropping the poor solvent such as water
or so thereby precipitate/filter the polyurethane-urea resin followed by drying or so,
then it may be used as A component.

[0131]

A3 component: the terminator

When the isocyanate group is left at the terminal end of the polyurethane-urea
resin obtained by the above reaction, it is preferable that the terminator comprising the
active hydrogen which reacts with the isocyanate group is added to make the terminal
end inactive. When the isocyanate group is left at the terminal end, the photochromic
characteristic tends to decline. Whether the isocyanate group is left or not can be
determined by measuring the infrared absorbing spectroscopy.

[0132]

Also, in case of improving the adhesive strength of the optical articles using the
isocyanate compound comprising at least one isocyanate group in the molecule as (D)

component which will be deseribed in the following, the polyurethane-urea resin needs
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to be quenched by non-reactive group at the terminal end thercof. The
polyurethane-urea resin of which the terminal end is quenched by the non-reactive
group can be obtained by reacting the polyurethane-urea resin of which the terminal end
is the isocyanate group and the terminator (AS) comprising the group capable of
reacting with one isocyanate group in the molecule.

[0133]

As the group capable of reacting with said isocyanate group, amino group (-NHa,
and NH(R)), hydroxyl group (-OH), mercapto group (-SH:thiol group), carboxyl group
[-C{=0)OH], or acid chloride group [-C(=0)OCl] can be mentioned.

[0134]

This terminator comprise, in the molecule, only one group capable of reacting
with the isocyanate group. If two or more of the group capable of reacting with the
isocyanate groups are present in the molecule, the polyurethane-urea resin becomes high
molecular weight, and becomes to obtain high viscosity when diluting with the organic
solvent; hence it becomes difficult to form the film g, further it loweres the adhesion
(the adhesion with the optical sheet) of the obtained photochromic adhesive agent. By
introducing said terminator at the terminal end of the polyurethane-urea resin, it
becomes possible to control the number average molecular weight of the urethane-urea
resin, and the adhesion, the heat resistance, and the photochromic characteristic can be
easily controlled to the physical properties of the object.

[0135]

As for the terminator, amine, alcohol, thiol and carboxylic acid can be used.
Specifically, normal butyl amine, sec-butyl amine, tert-butyl amine, dibutyl amine,
diisopropyl amine, methanol, ethanol, isopropanol, normal butanol, sec-butanol,
tert-butanol, acetic acid or so may be mentioned.

[0136]
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Also, by using the functionalization compound which i1s A4 component
mentioned in above as the terminator, the functionalization compound can be introduced
into the polyurethane-urea resin and also at the same time, the terminal end of the
isocyanate group can be made inactive. That is, A4 component can be used as A5
component.

[0137]

Hereinbelow, the terminator which can be suitably used in the present
invention will be described.

[0138]

The preferable compound as the terminator can be indicated by the following
general formula (8) and (9).

[0139]

[Chemical formula 14]

R3¢
HN—-RA0 (8)

[0140]

(in the above formula, R* is alkyl group having carbon atoms of 1 to 20, aryl
group, aralkyl group, alkyloxycarbonyl group or hydrogen atom, |

R*¥ is alkyl group having carbon atoms of 1 to 20, aryl group, aralkyl group, or
ester group.)

[0141]

In case R* uses the compound which is the hydrogen atom as A5 component,
the terminal end of the polyurethane-urea resm becomes ~NH(R™), however this
“NH(R") substantially does not react with other polymers, and other isocyanate
compounds. Therefore, ~NH(R* is not considered as the group capable of reacting

with the isocyanate group.
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[0142]

In the above general formula (8), R is alkyl group having carbon atoms of 1 to
20, aryl group, aralkyl group, alkyloxycarbonyl group or hydrogen atom. Among these,
R* is preferably alkyl group having carbon atoms of 1 to 10, aryl group, aralkyl group,
alkyloxycarbonyl group or hydrogen atom. Said aryl group and aralkyl group may have
an alkyl group having carbon atoms of 1 to 5, halogen atom as the substituent group.

[0143]

As examples of suitable R*, methyl group, ethyl group, normal propyl group,
isopropyl group, normal butyl group, tert-butyl group, pentyl group, hexyl group, heptyl
group, octyl group, 1,1,3,3-tetramethylbutyl group, phenyl group, benzyl group,
1,1-dimethylbenzyl group, carboxymethyl group, carboxyethyl group, carboxypropyl
group, or hydrogen atom or so may be mentioned.

[0144]

Also, R* is alkyl group having carbon atoms of 1 to 20, aryl group, aralkyl
group, or alkyloxycarbonyl group. Among these, R* is preferably alkyl group having
carbon atoms of 1 to 10, arvl group, aralkyl group, or alkyloxycarbonyl group. Said aryl
group may comprise the alkyl group having carbon atoms of 1 to 5, and halogen atom as
the substituent group.

[0145]

As examples of suitable R* methyl group, ethyl group, normal propyl group,
isopropyl group, normal butyl group, tert-butyl group, pentyl group, hexyl group, heptyl
group, octyl group, 1,1,3,3-tetramethylbutyl group, phenyl group, benzyl group,
1,1-dimethylbenzyl group, carboxymethyl group, carboxyethyl group, carboxypropyl
group or so may be mentioned.

[0146]

[Chemical formula 15]
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Following genéral formula (9).

RY(9)

V4

[0147]

(in the above formula, R" is alkyl group of carbon atoms of 1 to 20, aryl group,
aralkyl group or alkyloxycarbonyl group,

7. is hydroxy! group, carboxyl group, or thiol group.)

The above shown compound can also be suitably used as the terminator,

[0148]

In the above general formula (9), R* is alkyl group of carbon atoms of 1 to 20,
aryl group, aralkyl group or alkyloxycarbonyl group; and preferably it is alkyl group
having carbon atoms of 1 to 10, aryl group, aralkyl group, or alkyloxycarbonyl group.
This aryl group and aralkyl group may have alkyl group having carbon atoms of 1 to 5,
and halogen atom as the substituent group. As for the preferable groups, alkyl group
having carbon atoms of 1 to 5, phenyl group, and phenyl group having halogen atoms or
so may be mentioned. As examples of suitable RY, methyl group, ethyl group, normal
propyl group, isopropyl group, normal butyl group, tert-butyl group, pentyl group, hexyl
group, heptyl group, octyl group, 1,1,3,3-tetramethylbutyl group, phenyl group, benzyl
group, 1,1-dimethylbenzyl group, carboxymethyl group, carboxyethyl group.
carboxypropyl group or so may be mentioned.

[0149]

7 in the above general formula (9) is the group capable of reacting with the
isocyanate group present at the terminal end of the polyurethane-urea resin, and
specifically it is hydroxyl group, carboxyl group or thiol group; and preferably it is

hydroxyl group.
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[0150]

As the specific compounds shown by above described general formula (8) and
(9); amines such as methylamine, ethylamine, propylamine, isopropylamine, butylamine,
tert-butylamine, pentylamine, hexylamine, heptylamine, 4-heptylamine, octylamine,
1,1-dipropylbutylamine, phenylamine, benzylamine, dimethylamine, diethylamine,
dipropylamine, diisopropylamine, dibutylamine, di-tert-butylamine, dipentylamine,
dihexylamine, diheptylamine, dioctylamine, methylethylamine, methylbutylamine,
methylpentylamine, methylhexylamine, methylheptylamine, methyloctylamine,
cthylpropylamine, ethylbutylamine, ethylpentylamine, ethylhexylamine,
ethylheptylamine, ethyloctylamine, propylbutylamine, 1sopropylbutylamine,
propylpentylamine, propylhexylamine, propylheptylamine, propyloctylamine or so;
alcohols such as methanol, ethanol, propanol, isopropanol, butanol, 2-butanol, tert-butyl
alcohol, pentyl alcohol, hexyl alcohol, heptyl alcohol, octyl alcohol, nonyl alcohol,
decanol, 2-decanol or so; thiols such as methane thiol, ethane thiol, 1-propane thiol,
2-propane thiol, 1-butane thiol, 2-butane thiol, propane thiol, hexane thiol, heptane thiol,
octane thiol, dodecane thiol, 2-methyl-1-butane thiol, 2-methylpropane thiol,
3-methyl-2-butene thiol, 1,1-dimethylheptane thiol, cyclohexane thiol, cyclopentane
thiol, benzene thiol, benzene methane thiol, 2,6-dimethylbenzene thiol or so; carboxylic
acid groups such as acetic acid, propionic acid, lactic acid, pentanoic acid, hexanoic
acid, heptanoic acid, octanoic acid, nonanoic acic, decanoic acid, dodecanoic acid or so
may be mentioned.

[0151]

The above mentioned terminator may be used alone or by combining two or
more thereof.

[0152]

The blending ratio of AS component, the characteristic of A component
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AS componerit can be introduced to the polyurethane-urea resin by reacting as
the same method as the above mentioned A4 component.

[0153]

The amount ratio of Al component, A2 component, A3 component, and AS
component can be determined accordingly, however it is preferable to satisty the below
amount ratio from the point of the balance between the heat resistance, the adhesive
strength, and the photochromic characteristics (the color optical density, the color
fading speed, the weather resistance or so) of the obtained polyurethane-urea resin. As
aforementioned, the amount ratio of A1 component, A2 component, and A3 component,
when the total mol numbers of the hydroxy! group included in Al component is nl, the
total mol numbers of isocyanate group included in A2 component is n2, the total mol
number of amino group included in A3 component is n3, and the total mol number of
the group capable of reacting with the isocyanate group included in AS component is
n5; nl n2: n3: n5 = 030 to 0.89: 1: 0.1 to 0.69: 0.01 to 0.20 1s preferable. In order to
make the obtained photochromic composition (the photochromic adhesive agent) fo
exhibit excellent adhesion, durability, and photochromic characteristics, nl: n2: n3: ns
= (.34 to0 0.83: 1: 0.15 to 0.6: 0.02 to 0.15; and more preferably nl: n2: n3: n5 = 0.4 to
0.78: 1: 0.2 to 0.5: 0.02 to 0.1. Here, above mentioned nl, n2, n3, and n5 can be
obtained as the product of used mol number of the compound used for each component,
and the number of each group present in one molecule of said compound.

[0154]

Note that, when A component before the introduction of AS component is those
having a isocyanate group at the terminal end, the total sum (nl + n3’) of nl and n3’
(n3’ is the total mol number of the group capable of reacting with amino group and
other isocyanate group included in A3 component) is smaller than the value of n2 (nl +

n3’< n2). Further, in order to make the terminal end of A component inactive, n5 must
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be larger or equal to the difference between n2 and the total sum of nl and n3” (n2- (1l
+ n3")). When preparing A component, the most preferable blending is to satisfy the
above amount ratio, and when n2 is equal to the total sum of nl, n3” and n5 (n2 = nl +
n3’ +ns).

[0155]

When making the terminal end of A component inactive, A5 component can be
used by the blending amount wherein the total sum of n1, n3” and n5 is n2 or larger (n2
< nl + n3” + n5). In this case, A5 component added excessively may be removed by
reprecipitation, Also, in case the excessive A5 component is an amount which does not
damage the effect of the present invention, the photochromic composition can be
formed as it is. In this case, when the photochromic composition is formed, said AS
component is thought to be consumed by reacting with D component added optionally
which will be described in below. Therefore, as long as the excessive AS component is
an amount which does not damage the effect of the present invention, it is not a problem.
Note that, since the isocyanate group in A5 component will be consumed which should
be used for the preparation of the polyurethane-urea resin, the most preferable
embodiment is to use AS component so that it satisfy nl + n3’ + n5 = n2. Note that, in
case of using A4 component instead of AS component, said n5 can be read as nd. Also,
in case of using both A4 component and A5 component as the terminator, said n5 can
be read as the total n5 and nd (n5 + n4).

Also, the molecular weight and the heat resistance of the polyurethane-urea resin
when using A4 component or A5 component obviously satisfy the aforementioned
range.

[0156]

B component: the photochromic compound

As the photochromic compound used as B component in the photochromic
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composition of the presént invention, the known photochromic compounds such as
chromene compounds, fulgimide compounds, spirooxazine compounds, spiropyran
compounds or so can be used without any limitation. These may be used alone or by
combining two or more thereof.

[0157]

As the above mentioned, fulgimide compounds, spiroxazine compounds,
spiropyran compounds, and chromene compounds, for examples the compounds
described in JP Patent Application Laid Open No.H02-28154, JP Patent Application
Laid Open No.S62-288830, W094/22850 pamphlet, WO96/14596 or so may be
mentioned.

[0158]

Particularly, as for chromene compounds other than those described in the above
listed patent articles, the chromene compound having excellent photochromic
characteristics is known and such chromene compounds can be suitably used as B
component. As such chromene compounds, JP Patent Application Laid Open
No.2001-031670, JP Patent Application Laid Open No0.2001-011067, JP Patent
Application Laid Open No.2001-011066, JP Patent Application Laid Open
No.2000-344761, JP Patent Application Laid Open No.2000-327675, JP Patent
Application TLaid Open No0.2000-256347, JP Patent Application Laid Open
No.2000-229976, JP Patent Application Laid Open No0.2000-229975, JP Patent
Application Laid Open No0.2000-229974, JP Patent Application Laid Open
No.2000-229973, JP Patent Application Laid Open No.2000-229972, JP Patent
Application Laid Open No.2000-219678, JP Patent Application Laid Open
No0.2000-219686, JP Patent Application Laid Open No.H11-322739, JP Patent
Application Laid Open No.H11-286484, JP Patent Application Laid Open

No.H11-279171, JP Patent Application Laid Open No.H09-218301, JP Patent
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Application Laid Open No.H09-124645, JP Patent Application Laid Open
No.H08-295690, JP Patent Application Laid Open No.08-176139, JP Patent Application
Laid Open No.H08-157467, US Patent No.5645767, US Patent No.5658501, US Patent
No0.5961892, US Patent No.6296785, JP Patent No.4424981, JP Patent No.4424962,
WO02009/136668 pamphlet, W(02008/023828 pamphlet, JP Patent No.4369754, IP
Patent No.4301621, JP Patent No.4256985,W02007/086532 pamphlet, JP Patent
Application Laid Open No0.2009-120536, JP Patent Application Laid Open
No0.2009-67754, JP Patent Application Laid Open No.2009-67680, JP Patent
Application Laid Open No0.2009-57300, JP Patent No.4195615, JP Patent No.4158881,
JP Patent No.4157245, JP Patent No.4157239, JP Patent No.4157227, JP Patent
No.4118458, JP Patent Application Laid Open No.2008-74832, JP Patent No.3982770,
JP Patent No.3801386, W02005/028465 pamphlet, W02003/042203 pamphlet, JP
Patent Application Laid Open No.2005-289812, JP Patent Application Laid Open
No0.2005-289807, JP Patent Application Laid Open No.2005-112772, JP Patent
N0.3522189, W02002/090342 pamphlet, JP Patent No.3471073, JP Patent Application
Laid Open No.2003-277381, W02001/060811 pamphlet, WOO00/71544 pamphlet or so
are disclosed.

[0159]

Among these other photochromic compounds, from the point of the
photochromic characteristics such as the color optical density, the initial coloring, the
durability, the color fading speed or so, it is preferable to use one or more of the
chromene compounds comprising indeno(2,1-Hnaphto-(2,1-b) pyran structure. Further,
among these chromene compounds, the compounds having the molecular weight of 540
or more is suitable as it exhibits particularly excellent color optical density and color
fading speed.

[0160]
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Such chromene compounds can be shown by the following general formula.
[0161]

[Chemical formula 16}

X

(10)
o)

[0162]

The chromene compounds having the structure shown by said general formula
(10) is not particularly limited for the substituent group thereof, and it may have known
substituent group.

[0163]

As mentioned in the above, among these chromene compounds, from the point
of the photochromic characteristics such as the color optical density, the initial coloring,
the durability, the color fading speed or so, it is further preferably a chromene
compounds comprising indeno(2,1-f)naphto-(2,1-b) pyran structure as shown by the
following general formula (11).

[0164]

[Chemical formula 17]

(1)

[0163]

The chromene compounds comprising the structure shown by said general

formula (11) is not particularly limited for the substituent group thereof, and it may
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comprise known substituént group.

[0166]

For examples of the photochromic compounds which can be used in the present
invention, the following may be mentioned.

[0167]

{Chemical formula 18]

oy

OCH,CH,CH,

)

J

OCH,CH,CH3

[0168]

[Chemical formula 19]

@)

[0169]

[Chemical formula 20]



[0275] [Table 8] Uretaesurea resin The mot blending ratio of Al. A2, A3 (n1/112/n3) The number
average molecular weight The heat resistance (QC) . in terms of polystyrétg /irzerie 764!
polyoxyethylene The theoretical value 311 0.5/1/0.45 150000 10000 10000 ?40'¢i2¥§8f$70.45 200000
16000 16000 140 113 0.5/1/0.45 300000 25000 26000 130 134 0.5/1/0.45 280000 13000 11000 145
U5 0.5/1/0.45 300000 15000 14000 140 116

OCH, I

[0170]

[Chemical formula 21]

4)

[0171]

[Chemical formula 22]

(3)
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12000 11000 140 119 0.5/1/0.45 430000 17000 16000 130 1310 0.5/1/0.482201B00/26060 16000 150

1311 0.5/1/0.45 150000 10000 10000 130 1112 0.5/1/0.45 200000 16000 1686035 1413 0.5/1/0.45
300000 25000 26000 120 U14 0.5/1/0.45 280000 13000 11000 140
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0172]

{Chemical formula 23]

(6)

0
o
OCH, E;fﬂ

[0173]
[Chemical formula 24]
(7)



1315 0.5/1/0.45 300000 15000 14000 130 1316 0.5/1/0.45 200000 16000 16000 135 1317 0.5/1/0.45
600000 40000 36000 115 1318 0.5/1/0.45 300000 12000 11000 130 1319M:6/TAIUBEAIHD0O0 17000
16000 125 1120 0.5/1/0.45 220000 15000 16000 140 1321 0.5/1/0.45 370060716683 1'8000 130 022
0.5/1/0.45 300000 14000 13000 110 1123 0.5/1/0.45 300000 15000 13000

[0174]

[Chemical formula 25]

(8)

[0175]

[Chemical formula 26]

(9



140 1324 0.5/1/0.45 320000 17000 14000 150 U25 0.3/1/0.65 200000 12000 11000 150 026
0.37/1/0.58 230000 12000 12000 145 027 0.7/1/0.28 420000 44000 41000°005'W28®B2/1/0.16
460000 48000 45000 90 1329 0.87/1/0.11 460000 50000 47000 80 1130 0.5M/4%»BHH00 13000
13000 140 1131 0.5/1/0.45 280000 15000 13000 130 1332 0.5/1/0.45 250000 14000

OCH;4

[0176]

The blending amount of B component in the photochromic composition of the
present invention is suitably 0.0l to 20 parts by weight with respect to 100 parts by
weight of A component from the point of the photochromic characteristic. In case the
above mentioned blending amount is too small, sufficient color optical density or
durability tends to be difficult to obtain, and when it is too much, although it depends on
the type of the photochromic compound, the photochromic compositions becomes
difficult to dissolve against A component which not only causes the uniformity of the
composition to decline, but also the bonding force (the adhesive force) tends to decline.
In order to maintain the photochromic characteristics such as the color optical density or
the durability or so while sufficiently maintaining the adhesion between the optical base
material such as plastic film or so, the added amount of B component is preferably 0.5
to 10 parts by weight and more preferably 1 to 7 parts by weight with respect to 100
parts by weight of A component.

[0177]

The optional component

Besides A component and B component, the photochromic composition of the

present invention may include an organic solvent as optional component (C)
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(hereinafter, it may simply referred as C component), the isocyanate compound
comprising two or more isocyanate groups in the molecule (D), and other components.
Hereinafter, these optional components will be explained.

[0178]

C component: The organic solvent

By adding the organic solvent to the photochromic composition of the present
invention, the polyurethane-urea resin (A component) and the photochromic compound
(B component), further other components added depending on the needs becomes easy
to mix, and the uniformity of the composition can be improved. Also, the viscosity of
the photochromic composition of the present invention can be controlled appropriately,
and the processibility and the evenness of the thickness of the coated layer when coating
the photochromic composition of the present invention to the optical sheet or film can
be further enhanced. Note that, in case the material easily affected by the organic
solvent is used as the optical sheet or film, the appearance may be damaged, or the
photochromic characteristic may decline; however such problems can be avoided by
applying the following described method. Also, regarding the photochromic
composition of the present invention, as it will be described in the following, various
types of solvent can be used, thus the above mentioned problems can be prevented by
using the solvent selected from those which barely affects the optical sheet or film as
the solvent.

[0179]

For examples of the organic solvent which can be suitably used as C component,
alcohols such as methanol, ethanol, n-propanol, i-propanol, n-butanol, t-butanol,
2-butanol or so; polyvalent alcohol derivatives such as ethyleneglycolmonomethylether,
ethyleneglycolmonoisopropylether, ethyleneglycolmonoethylether,

ethyleneglycolmono-n-propylether, etheyleneglycolmono-n-butylether,
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Theblending ratio of Al, A2, A3 (nl/n2/n3) in terms of polystyrene in terms of polyoxyethylene

ethyleneglycolmono-t-butylether, propyleneglycolmonomethylether,
propyleneglycolmonoethylether, propyleneglycol-n-butylether,
ethyleneglycoldimethylether or so; diacetone alcohol; ketones such as methylethyl
ketone, diethylketone or so; toluene; hexane; heptane; acetates such as ethyl acetate,
acetate-2-methoxyethyl, acetate-2-ethoxyethyl or so; DMF; DMSO; THF; cyclohexane
or so; and the combinations thereof may be mentioned.

[0180]

Among these, it may be selected accordingly depending on the type of A
component used or the material of the optical sheet or film. For example, in case of
using the polycarbonate resin as the optical sheet or film and coating the photochromic
composition of the present invention directly, alcohols, or polyvalent alcohol
derivatives is preferably used as for the solvent.

[0181]

Also, from the point that the organic solvent is hardly left, and to increase the
speed of the drying speed while maintaining the smoothness of the photochromic
adhesive sheet in case of using the coated layer pasting the photochromic composition
of the present invention to the optical sheet or film; or in case of using the method
described in the following; it is preferable to use as C component by mixing the organic
solvent having the boiling point of less than 90°C and the organic solvent having the
boiling point of 90°C or higher. The blending ratio of the organic solvent having the
boiling point of less than 90°C and that of 90°C or higher may be determined
accordingly depending on other components used. Among these, in order to exhibit
excellent effect, it is preferable that the organic solvent having the boiling point of less
than 90°C is 20 to 80wt% and the organic solvent having the boiling point of 90°C or
higher is 80 to 20wt% when whole organic solvent amount is 100wt%.

[0182]
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The theoretical value The resins for the examples zl 05/1/0.45/0.05 150,000 10,000 10,000 120 Z2
0.5/1/0.45/0.05 220,000 16,000 16,000 130 Z3 0.5/1/0.45/0.05 400,000 25200026.000/825 74
0.5/1/0.45/0.05 180,000 13,000 11,000 140 Z5 0.5/1/0.45/0.05 250,000 15,000 *4HB0%30 z6
0.5/1/0.45/0.05 300,000 16,000 16,000 130 72 0.5/1/0.45/0.05 600,000 40,000 36,000 120

Also, in casé of adding C component, from the point of the effect obtained by
adding C component as mentioned in above, the added amount is 5 to 900 parts by
weight, more preferably 20 to 750 parts by weight, and most preferably 40 to 400 parts
by weight with respect to 100 parts by weight of A component.

[0183]

D component: the isocyanate compound having at least one isocyanate group in the

molecule

In the present invention, by further using the isocyanate compound having at
least one isocyanate group in the molecule as D component, the following described
adhesive strength of the optical article can be further improved.

[0184]

In the present invention, as for the isocyanate compound having at least one
isocyanate group in the molecule, known isocyanate compound can be used without any
limitation. These may be used alone, or by combining two or more thereof.

[0185]

The reason why excellent adhesion is exhibited by adding D component to the
above mentioned A component is not clear, however the following reason is thought. A
part of the isocyanate group included in D component is hydrolyzed by the water
included in the photochromic composition of the present invention, or by the moisture
in the surrounding environment (that is, under the presence of water); thereby amino
group is produced. This amino group formed reacts with the isocyanate group left in D
component; thereby produces the reaction product comprising urea bond. The urea bond
of the reaction product generated here forms the hydrogen bond between the urethane
bond and urea bond present in A component; thereby it is thought that the aggregation
force of the photochromic adhesive layer is improved, and the adhesion and the heat

resistance are also improved. Particularly, after being contacted with the hot water, the
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Z8 0.5/1/0.45/0.05 300,000 12,000 11,000 135 Z9 0.5/1/0.45/0.05 430,000 17,000 16,000 120 7,10
0.5/1/0.45/0,05 370,000 16,000 15,000 125 711 0.5/1/0,45/0.05 300,000 M;002113/0004105 Z12
0.5/1/0.45/0.05 300,000 15,000 13,000 125 Z13 0.3/1/0.65/0.05 200,000 12¢800i:¥D06*145 z14
0.37/1/0.58/0.05 230,000 12,000 12,000 140 Z15 0.7/1/0.28/0.02 420,000

adhesion (the adhesion between the optical sheet and said adhesive layer) can be highly
maintained. This effect is better than that of when using the polyurethane resin of 2
liquid type.

[0186]

The reaction product of this D component can be confirmed by comparing the
infrared absorption spectrum of the photochromic composition of the present invention
and the obtained photochromic adhesive agent (layer). In the photochromic compound
and the adhesive agent layer, the generation of the reaction product can be confirmed by
the reduction of the absorption of the isocyanate group. The reaction product can be
confirmed for example from the peak intensity ratio between the isocyanate group and
the methylene group. As the photochromic composition, the absorption of the
isocyanate group origin can be confirmed. On the other hand, for the photochromic
adhesive layer taken out from the photochromic laminated article produced under the
presence of the water, the absorption of said isocyanate group decreases as time passes,
and at the end, it is confirmed to disappear. Also, in the adhesive layer, the increase of
the absorption of the urea bond is confirmed as the absorption of the isocyanate group
deacreases. Therefore, at the adhesive layer, the presence of the reaction product (the
reaction product comprising the urea bond) of D component can be confirmed.

[0187]

As for the above mentioned isocyanate compound, in addition to the isocyanate
compound shown as examples of A2 component, the compound having at least one
isocvanate group in the molecule, such as 1-adamantyl isocyanate, propyl isocyanate,
isopropy! isocyanate, butyl isocyanate, tert-butyl isocyanate, hexane isocyanate, nonyl
isocyanate, dodecyl isocyanate, cyclohexyl isocyanate, 4-methylcyclohexyl isocyanate,
allyl isocyanate, 3-isocyanatepropyltriethoxy silane, 2-methacryloyloxyethyl isocyanate,

2-acryloyloxyethy!l isocyanate, 1,1-bis(acryloyloxymethyl)ethyl isocyanate, isocyanic
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44,000 41,000 100 Z16 0.82/1/0,16/0.02 460,000 48,000 45,000 85 Z17 0.87/1/0.11/0.02 460,000
50,000 47,000 80 Z18 0.5/1/0.45/0.05 260,000 15,000 13,000 130 Z19 0.5/1/raB/000%280,000
15,000 13,000 120 Z20 0.5/1/0.45/0.05 250,000 14,000 13,000 130 Z21 0.5M/0<48/).65260,000
15,000 13,000 115 Z22 05/1/0,45/0.05 300,000 16,000 13,000 135

acid m-tolyl, isocyanic acid phenyl, 3,5-di(trifluoromethyl)phenyl isocyanate,
4-fluorophenyl isocyanate, A-(trifluoromethoxy)phenyl isocyanate,
3-(trifluoromethyl)phenyl isocyanate, 1-isocyanato-2,4-dimethoxy benzene, isocyanato
ethyl acetate, 2-isocyanatobenzoylchloride, 3-isocyanato-1,2,4,5-tetramethyl benzene,
4-isocyanato-4-propyl pentane, [-isocyanato-1-propene,
3-bromo-2-(4-isocyanatophenyl) thiophene,
isocyanatopropyldimethylsilylcyclohexylpolyhedraloligomericsilsesquioxane,
isocyanatopropyldimethylsilylisobutylpolyhedralorigomericsilsesqueoxane or so may
be mentioned.

[0188]

Also, the compound having three isocyanate group in the molecule such as,
1,3,5-tris(6-1socyanatohexyl)biuret, (2.,4,6-trioxytriazine-1,3,5(2H, 4H,

6H)tolyDtris(hexamethylene)  isocyanate, I[-methylbenzene-2,4,6-tolyltriisocyanate,

4.4’4>*-methylidynetris(isocyanatobenzene), methyisilanetolyltris isocyanate,
2,6-diisocyanatocaproic acid 2-1socyanatoethyl,
2,6-bis[(2-isocvanatophenyl)methyl]phenyl isocyanate,

tris(3-methyl-6-isocyanatobenzoyl)methane,
tris(4-methyl-3-1socyanatobenzoyl)methane, tris(3-isocyanatophenyl)methane,
tris(3-methyl-4-isocyanatobenzoylymethane,
tris(4-methyl-2-isocyanatobenzoyl)methane or so may be mentioned. Also, the
compound having three isocyanurate groups may be mentioned as well.

[0189]

Further, the compound having four isocyanate groups in the molecule such as,
tetraisocyanatosilane, [methylenebis(2,1-phenylene)]bisisocyanate or so may be
mentioned.

10190}
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Z23 0.5/1/0.45/0.05 300,000 16,000 14,000 125 Z24 0.5/1/0.45/0.05 300,000 25,000 20,000 115 Z25
0.5/1/0.48/0.02 550,000 38,000 35,000 130 Z26 0.5/1/0.4/0.1 120,000 10,0001P000081& 1227
0.5/1/0.45/0.005 250,000 16,000 14,000 130 Z28 0.5/1/0.2/0.3 90,000 5,000°Z,060¥8011229
0.5/1/0,4/0.1 270.000 9,000 7,000 130 Z30 0.5/1/0.4/0.1 320,000 9,000

Also, the isocyanate compound (D”) (hereinafter, it may simply referred as D’
component) obtained by reacting aforementioned A3 component with the isocyanate
compound having two or more isocyanate groups in the molecule can also be used as D
component of the present invention.

[0191]

When preparing the above mentioned D’ component, it is preferably those
obtained by reacting diisocyanate compound which is the aforementioned A2
component, and aminoalcohol compound which is the aforementioned A3 component or
diol compound. Among these, as diisocyanate compound, aliphatic diisocyanate such as
tetramethylene-1,4-diisocyanate, hexamethylene-1,6-diisocyanate,
octamethylene-1,8-diisocyanate, 2,2.4-trimethylhexane-1,6-diisocyanate or so; the
isomer mixtures such as cyclobutane-1,3-diisocyanate, cyclohexane-1,3-diisocyanate,
cyclohexane-1,4-diisocyanate, 2.4-methylcyclohexyldiisocyanate,
2,6-methyleyclohexyldiisocyanate, isophoronediisocyanate, norbornenediisocyanate,
4.4’ -methylenebis(cyclohexylisocyanate) or so; alicyclic isocyanate such as
hexahydrotoluene-2,4-diisocyanate, hexahydrotoluene-2,6-diisocyanate,
hexahydrophenylene-1,3-diisocyanate, hexahydrophenylene-1,4-diisocyanate or so are
preferably used.

[0192]

On the other hand, as amino alcohol compound, 2-aminoethanol,
3-ammopropanaol, 4-aminobutanol, 5-aminopentanol, 6-aminohexanol,
2-piperidinemethanol, 3-piperidinemethanol, 4-piperidinemethanol, 2-piperidineethanol,
4-piperidineethanol or so are preferably used.

[0193]

Also, as diol compound, ethyleneglycol, 1.2-propanediol, 1,3-propanediol,

1,2-butanediol, 1,3-butanediol, 1,4-butanediol, 1,3-pentanediol, 2.4-pentanediol,
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7,000 150 Z31 0.5/1/0.45/0.05 230,000 18,000 16,000 135 Z32 0.5/1/0.45/0.05 240,000 24,000
14,000 140 733 0.3/1/0.65/0.05 200,000 12,000 10,000 120 Z34 0.3/1/0.6%/0I05) 2065000 12,000
11,000 115 735 0.5/1/0.45/0.05 250,000 17,000 14,000 120 Z36 0.5/1/0.4580%52%0L 836 16,000
14,000 120 Z39 0.7/1/0.25/0.05 280,000 22,000 18,000 100 Z40

1,5-pentanediol, 2,2 4-trimethyl-1,3-pentanediol, 2-methyi-1,3-pentanediol,
2,5-hexanediol, 1.6-hexanediol, 2,4-heptanediol, 2-ethyl-1,3-hexanediol,
2,2-dimethyl-1,3-propanediol,  1,8-octancediol, 1,9-nonanediol, 1,10-decanediol,
1,4-cyclohexanediol, 1,4-cyclohexanediol, 1.4-cyclohexanedimethanol,
1,2-bis(thydroxyethyl)-cyclohexane, diethyleneglycol, triethyleneglycol,
tetracthyleneglycol, dipropyleneglycol, tripropyleneglycol, neopentylglycol are
preferably used.

[0194]

Said D’ component must be present with one or more isocyanate groups in the
molecule. Therefore, when preparing said D’ component, the total mol number of the
isocyanate group of A2 component must be larger than the total mol number of the
groups capable of reacting with the isocyanate gourp of A3 component.

[0195]

The isocyanate group included in said D component can be used in the condition
being protected by the blocking agent. As for the blocking agent, for example, acid
amides, lactams, acid imides, imidazols, ureas, oxime compounds or so may be used.
Specifically, acetanilide, acetic acid aminde, e-caprolactam, succinic imides, maleic
imides, dimethylpyrazole, thiourea, acetaldoxime, acetoneoxime, methylethylketoxime
or so may be mentioned.

[0196]

The number of the isocyanate group included in D component (D component)
may be one, however it is preferably two or more. By having two or more isocyanate
groups in the molecule of D component, when forming the photochromic adhesive
agent layer, the urea resin (the reaction product of D component) having large molecular
weight can be formed. As a result, the aggregation force between the reaction product of

D component and A component is improved, thus it is thought that the effect of the



0.6/U0.35/0.05 260,000 20,000 16,000 120 The resins for the comparative examples Z37
0.5/1/0.45/0.05 160,000 12,000 11,000 75 Z38 0.95/1/0/0.05 280,000 14,080 1B00040! [0277]
[Table 10] The polyurethane- urea resin The mol blending ratio of Al, A2, A3 TAYBIA%Y The number
average molecular weight The heat resistance (t) in terms of polyoxyethylene The theoretical value
WI 0.5/110.4510.05 10,000 10,000 120 W2 0.5/1/0.45/0.05 16,000 16,000 130 W3 0.5/1/0.45/0.05
13,000 11,000 140

improved adhesion is further enhanced. On the other hand, in case four or nior¢
isocyanate groups are present (in the molecule of D component), the urea resin
crosslinked in a mesh form is formed, thus the phase separation tends to occur between
A component which tends to cause the opaque photochromic adhesive layer of the
present invention. Therefore, D component (including D component) is a compound
preferably comprising two or three isocyanate groups in the molecule, and more
preferably it is a compound comprising two isocyanate groups.

[0197]

Also, D component is preferably the isocyanate compound selected from the
aliphatic isocyanate compounds and alicyclic isocyanate compound from the point of
the weather resistance. The aromatic isocyanate compound easily causes the phase
separation between A component, and tends to cause the opaque photochromic adhesive
layer of the present invention. This is thought to be caused since the aromatic isocyanate
compound has faster reaction and higher aggregation force than the aliphatic isocyanate
compound and the alicyclic isocyanate compound. From the point of this opaqueness, D
component is preferably the isocyanate compound selected from the aliphatick isocyanate
compound and the alicyclic isocyanate compound.

[0198]

In the present invention, the molecular weight of said D component (including
said D’ component) is not particularly limited, however it is preferably less than 1000.
In case the molecular weight of said D component is 1000 or larger, the heat resistance
and film strength of the obtained photochromic adhesive layer tends to decline. It is
thought that when the isocyanate compound having high molecular weight is blended, it
affects the structural part other than the urea bond in the reaction product of D
component. Also, if the mol number of the isocyanate group is present more than a

specific amount in order to improve the adhesion, the blending amount against A
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W4 0.5/1/0.45/0.05 15,000 14,000 130 W5 0.5/1/0.45/0.05 16,000 16,000 130 W6 0.5/1/0.45/0.05
40,000 36,000 120 W7 0.5/1/0.4510.05 12,000 11,000 135 WS 0.5/1/0.45/00520 0¢® 861000 120 W9
0.5/1/0.45/0.05 18,000 16,000 135 W10 0.5/1/0.45/0.05 16,000 15,000 125 W1 0¥/} 45/0.05
14,000 13,000 105 W12 0.5/1/0.45/0.05 15,000 13,000 125 W13 0.5/1/0.45/0.05 24,000 14,000 140
W14 0.3/1/0.65/0.05 12,000

coniponett incréases for the isocyanate compound having large molecular weight. As a
result, the structural part other than the urea bond of said reaction product is thought to
be influenced easily. From this point of view, the molecular weight of D component is
preferably less than 1000. As described in above, the molecular weight of D component
is further preferably 750 or less, and most preferably 600 or less. Obviously, the
molecular weight of said D” component is less than 1000 from the same reason. This D
component (D’ component) is preferably not a polymer as mentioned in above.
Therefore, the molecular weight of said D component (D’ component) refers the
molecular weight of D component (D’ component) itself. The lower limit of the
molecular weight of D component is the molecular weight of the monomeric compound,
and it is 100 though it not particularly limited.
(0199}

The blending amount of D component

The blending amount of D component in the photochromic composition in the
present invention is suitably 0.01 to 20 parts by weight with respect to 100 parts by
weight of A component from the point of the adhesion, the heat resistance and the
photochromic characteristics. In case the above blending amount is too little, the effect
of improved adhesion and the heat resistance can be obtained sufficiently, and in case it
is too much, the adhesive layer obtained from said photochromic composition tends to
change opaque, lower the adhesion, and lowers the durability of the photochromic
compound. In order to improve the adhesion between the optical base material such as
plastic film or so while maintaining the photochromic characteristics such as the color
optical density or the durability, the blending amount of ID component is 0.1 to 10 parts
by weight, more preferably 0.5 to 5 parts by weight with respect to 100 parts by weight
of A component. Here, the ratio of the isocyanate group of D component is 0.01 to 10

parts by weight, preferably 0.02 to 5.0 parts by weight, and further preferably 0.1 to 3.0
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11,000 145 W15 0.37/1/0.58/0.05 12,000 12,000 140 W16 0.7/1/0.28/0.02 44,000 41,000 100 W17
0.82/1/0.16/0.02 48,000 45,000 85 W18 0.87/1/0.11/0.02 50,000 47,000 8FWWI820!504TB45/0.05
15,000 13,000 130 W20 0.5/1/0.45/0.05 15,000 13.000 120 W21 0.5/1/0.45/8'95480653,000 130
W22 0.5/1/0.45/0.05 15,000 13,000 115 W23 0.5/1/0.45/0.05 16,000 13,000 135 W24 0.3/1/0.65/0.05
12,000 10,000 120 W25

parts by weight with respect to 100 parts by weight of A component. Here, the amount
of the isocyanate group can be obtained from the molecular weight of B component and
the number of the isocyanate group per one molecule.

[0200]

Water

The photochromic composition of the present invention can blend the water.
Particularly, by blending the water when adding D component as the isocyanate
compound, the isocyanate group included in D component of the present invention can
be hydrolyzed efficiently. This water can be blended to the photochromic composition
of the present invention from the beginning. Note that, considering the storage stability
of the photochromic composition, it is preferable to blend during the use of the
photochromic compeosition, that is, when the optical sheet are being adhered against
each other by forming the coated film by said compositions. Also, this water can be
substituted by the moist present under the atmosphere when forming the photochromic
composition, which will be described in the following. The hydrolysis of the isocyanate
group included in D component proceeds by contacting with the water (the most) in the
environment after the film is formed by coating the photochromic composition to the
optical sheet.

[0201]

The blending amount of water is not particularly limited, and the moist in the
environment can be used which will be described in the following. As for the preferable
blending amount, it is within the range of 0.01 times to 5 times mol, preferably 0.05
times to 3 times mol and more preferably 0.1 time to 2 times mol with respect to the
mol number of the isocyanate group included in D component.

[0202]

Other component
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0.3/1/0.65/0.05 12,000 11,000 115 W26 0.5/1/0.48/0.02 38,000 35,000 130 W27 0.5/1/0.4/0.1 10,000
7,000 115 W28 0.5/1/0.45/0.05 17,000 14,000 135 W29 0.7/1/0.25/0.05 22000P28, 000800 W30
0.6/1/0.35/0.05 20,000 16,000 120 W31 0.8/1/0.15/0.05 25,000 20,000 80 [0278FE%aMple 1 The
preparation of the photochromic composition To 5g of the polyurethane-urea resin (U1) and 0.25g
of the photochromic compound (PC1), 20g of isopropyl alcohol as the organic solvent and 0.25¢g of
bis(1,2,2,6,6,-pentamethyl-4-piperidyl) sebacate as the photooxidation preventing agent were added;

then stirred at 80C, and dissolved by. ultrasonic wave to obtain the pho | %orﬂgqﬁgion. [0279]
R e ARSI IR RS

The production o mic Taminate ained photochromic composition was

coated to Eﬁg%@&ﬂ@m Purexfilmwith.siicopasoatinfiresmadedy TeiinRyRantibns.dapan

Limited.) and dried for 1 hour at 80C, then the obtained photochromic sheet haying the thickness of
30]tm wascraiRasad-flomedRiET filnifpeReihvwasplaceddatieindtwe:pdlycarnbofiatefshrats having the
thickness of 400pm, and further heated for 30 minutes at 100C to obtain the laminated article having
the photoghtpaiy clizractetistinoftbabjett0as0] the iather thapbistainedephotbehidraicostinated
article was evaluated; and the optical color density was 1.0 and the color fading speed was 90
seconds asiabiliscauthdinty Wit 9 odrabink Jasstob Rt eRaREtRydhe Rlsr AR 1dHE&Ve strength of
the photochromic laminated article was 30N/25mm. Nog)e that, theg}a evaluatitor}ﬁ were c:i_urried out as
mu

following. BRSPS BRI EREHEE ASHC DS COBYT8IAYthE BRSNS MUy oF as

ayerdas the sample,

e o IEoAle SR AR SRS o6 A% RO LG, KRR LAmR U SAERIIR ST 0

otonics eromass filter (made by Corning Incorporated) at 23C and

the beam igigRSILRIRORAMNTR AW/ AR 24P TiMT3deNY/cm2 at the multilayer surface for 120
seconds for the color development, and measured the photochromic characteristic of the laminated

article. [0282] 1) Témhmaximum absorption wave length (Amax): it is the maximum absorption wave
length obtained from the spectrophotometer (Multichannel Photo Detector-MCPD1000) made by
OTSUKA ELECTRONI@SIBO 2t TR, St iwrixipntira fabspionrriavic)cagtiie kie Peottd:color tone

during the color development. Lo . .
however it is preferable to use nonionic surfactants from the point of the solubility to

the photochromic compositions. As the specific nonionic surfactant able to be used
suitably, sorbitan fatty acid ester, glycerin fatty acid ester, decaglycerin fatty acid ester,
propylene glycol/pentaerythritol fatty acid ester, polyoxyethylene sorbitan fatty acid
ester, polyoxyethylenesorbitan fatty acid ester, polyoxyethyleneglycerin fatty acid ester,
polyethyleneglycol fatty acid ester, polyoxyethylenealkylether,
polyoxyethylenephytosterol/phiytostanol, polyoxyethylenepolyoxypropylenealkylether,
polyoxyethylenealkylphenylether, polyoxyethylene caster oil/curable caster oil,
polyoxyethylenelanoline/lanorine alcohol/beeswax derivatives,
polyoxyethylenealkylamine/fatty acid amine, polyoxyethylenealkylphenylformaldehyde
condensation product, single chain polyoxyethylenealkylether, and further the surfactant
of silicones or fluorine can be mentioned.

10204]

For the use of the surfactant, it may be used by mixing two or more thereof. The
added amount of the surfactant is preferably within the range of 0.001 to 5 parts by

weight with respect to 100 parts by weight of the polyurethanc-urea resin (A
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[0283] 2) The color optical density 14120)-40)}: the difference between the absorbance ¢(120)
after irradiating for 120 seconds at said maximum absorption wave length &ad/ihz alysgfance c(0) at
no irradiation at the maximum absorption wave length. As this value is higheftit iatfcates that the
photochromic property is further excellent. [0284] 3) The color fading speed {t1/2(sec.)}: the time
required to reduce the absorbance at said maximum absorption wave length of the sample to be 1/2
when the light irradiation is stopped after 120 seconds irradiation. As this time is shorter, it indicates
that the photochromic property is further excellent. [0285] 4) The durability (%) = (A48/A0) x 1001 :
the accele?gfgaoégr%&ioration test was carried out in order to evaluate the durability of the color
development dueyp #ag light irradiation. That is, the obtained laminated article was carried out with the
accelerated deterioration for 48 hours by Xenon Weather Meter X25 made by Suga Test Instrument
Co., Ltd. Then, thgievalidadien.afisaid£elanopiiaehdensityinas cafriesoutiaeiore andiatier, the test,
and measured the color optical density before the test (AO) and the color optical density after the test
(A48). Theaudltiee abiteindeby 6AABNMAB (] Obeviasddatd raniied v thetetaimingedtiodéed and defined
as the standard of the durability of the color development. As the remaining ratio is higher, it indicates
that the duphbility fetiyidanto2is]rheechdindiivie Grbidgie agentTrkeopitive antimiiitdd Hiticle was

made into the sample peace having the adhesive portion of 25 x 100mm, and installed tq the test

machine (RUESERIFFACRBOTE Hhaths B} MM SANR CEfBor Stons RS #A5IR TRRIEE Bied out at
the cross head speed of 100mm/min, and measured the adhesive strength..[0287] E es 2to 83
The preparljgﬁlcz)(r)l of the ephcc())trgglg%lmslc %or%)pégﬂizbﬁ a%%pﬁ%éy p}lggébﬁe%ef ?ﬁ%léﬁ%%)%hrg%%glaminated
article Wer%a%%iﬂﬁg QUEAS MR BRIhamethed &lﬁr%%@f@?'ﬁbk&’éﬁ?@té n‘t‘%‘ﬂ%’thﬁ: nelyyrgthane-urea
resin, the photochromic compound and the organic solvent shown'in Table 11, 12, 13 and 14. The
evaluation ¢esbiisigf waseusiphetoehsomiatdnsinaietarniclerdlitained dite shamnanidaklent 1, 12, 13
and 14. [0288] Example 84 The preparation of the photochromic composition ~20g of isopropyl
alcohol as tiveredifahicaptivastagest aidid edttey Bged ftide [pwhy andtHund ttrea lnd s (W0g agenstirred at 80C
while dissolving by the ultrasonic waves. After the polyurethane-urea resin was, confirmed being
dissolved, A SyBiagie! M Gomsechinasihrird 'o 15O RIIGBRbPOMR i gBLYR KA (BKethponent)

and 0.25g of the.ghotoehromic C p&g&({l} PC Weri%%?ﬁed U d mix %tirredt gfaint e
p

0 0
photochror%?gtggn‘ﬁ)(%%ﬁ%h}lmi he pro Uetion ot e Photochroraic. alr%#}rgfélé?a?tic\vé ™ The

obtained photochromicampRsionyRsKeaEEHOMhE REFIMIRe s M withsiicope eating film
made by Teljin DuPont Films Japan Limited.), in the experiment room under'the presence of the moist
(23C, relativshhwemaity-0fa0%)nit vastlsiad dor SOwinues alebaddnidethaPistdilos wagiiemoved;
thereby obtained the photochromic adhesive sheet having the thickness of 40pm. Next, the obtained
photochrortiic adiwsive shéet plaggihicedbetwaenitivo poljearsnalesbheiets Hdvingadehidkness of
400pm, and in the experiment room under the presence of the maist (23C, relative humidity of 50%), it
was left foPolysrshipaate 4080 dsal it diiedhvetf oed taamaht tresiabldr Bothdputedeat Pioc, thereby
the Iaminaied article hayin he? photo hromi&: characteristic ofttthbégf:t yvas rggtainedI Note that,
when the infrar& SbESTOH 0 tﬂ%’tﬁ otochFontic g’(%sm%%si IO dnd the p}'ho SChr mwglgdhgléive sheet
taken out f m the laminated article were verified, the peak of the isocyanate group at the
photochromic adhesive sheet decreased, and it was verified that the isophorone diisocyante was
reacting. Also, thg@esrg of the isocyanate group in the photochromic adhesive sheet was confirmed to
decline along with the time. [0290] When the obtained photochromic multilayer was evaluated, the
color opticdltdgnsifyias ihé&lantidfehooiohfading@ppedtwas 90 seconds, and the durability was 94%
as the photochromic characteristic. Also, the heat resistance of the photochromic laminated article was
130C, the initial adhiesihe ©eRIgICVEXBONIEDNIH tth drafei they By aas the adrerd/ mm. Note
that, these evaluation was carried out as same as the example 1, and in regards with the adhesive

! P
strength, tHBFREREYReMRERIEErrid dCSHPRIHe HflidP aRertRBRELERG e HETPSPENE bBiling test
using the distilled water. [0291] Ex les 85 10,127 .. The photochromic composition was prepared
oy the same TGRS L A B e e e ey enece
compound gng;the.qigania §&W§&§éﬁ?¥%§bi%£ﬁ@!ﬁa¥@ and:d@ble 16. Note that, obviously, as same as
example 84, the photochromic compound (PC1) was blended so that it is 5 parts by weight (the actual
used amount 0.25gpwith respect to polyurethane-urea resin (A PCT/JP2011/067841 Our
ref:WP11037 component). Also, by using the obtained photochromic composition, the photochromic
laminated article Was pragpbedmsasamé metho dberaaple $4v§oR321h coTpemvdloatida results of
the obtained various photochromic laminated article are shown in Table 15 and Table 16. In these
examples, when the infrared absorption spectrum of the photochromic adhesive sheet was verified,
the peak of the isocyanate group decreased in all heets, thus it was confirmed that various
isocyanate group used were reacting. [0293] [Table 11] A eonmonent B omponent C component
Other lle film thickness Belo The photoehroteharctenstics The release strength (0125mm) IFype The
added amount (to Type lire added amount co




, lype The added amount (u) , Cype The added amount cut kmax The color optic al density The color
fading speed The disfility Example 1 UI'S PC1 0.25 Cl 20 1 NUV1N765 0.25-30r388 /460890 90 30
Example 2 112 5 PCI 025 CI 20 TINUV1IN765 0.25 30 585 1.1 50 90 30 ExafpleB3*1387PC1 0.25 CI
20 TINUVIN765

melt kneaded and the photochromic composition can be made into a pellet, and also it
can be sheet molded. Also, in case of using the organic solvent, the photochromic
composition can be obtained by dissolving each component to the organic solvent.

[0208]

The photochromic composition of the present invention obtained as such can be
suitably used as the photochromic adhesive agent for adhereing the optical sheet or film
made of photochromic adhesive agent, particularly made of polycarbonate resin. Further,
by binding the optical sheets or films with each other via the adhesive layer consisting
of the photochromic composition of the present invention, the optical article can be
obtained. Hereinafter, the optical article and the production method thereof will be
described.

[0209]

Optical article

The optical article has the multilayer structure wherein two optical sheets or
films opposing each other are bound via the adhesive layer consisting of the
photochromic composition of the present invention. As for such optical article; the
multilayer sheet or film formed only by the above mentioned multilayer structure
(hereinafter, it may be simply referred as the multilayer sheet); the multilayer sheet or
film wherein two optical sheets or films are bound via other adhesive sheet at both sides
of the adhesive layer consisting of the photochromic composition when forming the
above mentioned multilayer structure; the multilayer sheet or film in which the optical
sheet or film is further laminated or the coating layer such as hard coat layer or so are
formed on the above mentioned multilayer sheet or film; the optical article wherein the
optical base material such as plastic lens body or so are made one body with the above
mentioned multilaver sheet or film, or the complex multilayer sheet (hereinafter, it may

be simply referred, as a whole, the multilayer sheet or so of the present invention.) or so
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may be mentioned.

[0210]

In the multilayer sheet of the present invention, it is possible to produce the
multilayer sheet or film by laminating other adhesive layer (hereinafier, it may be
referred as the second adhesive layer) at both sides of the adhesive layer (hereinafter, it
may be referred as the first adhesive layer) consisting of the photochromic composition
as mentioned in above; then binding two optical sheets or films via said second
adhesive layer.

(0211}

By laminating the second adhesive layer, the adhesion of the multilayer sheet of
the present invention can be further improved. As for the reason of the improvement of
the adhesion of the multilayer sheet of the present invention by laminating the second
adhesive layer, the following two points can be mentioned.

[0212]

First, the laver comprising the compound of which easily under goes
photooxidative degradation such as the photochromic composition is prevented from
directly contacting with the optical sheet or film. The reason for this is not necessarily
clear, however it is thought that the photochromic composition which was made to low
molecular weight by being degraded from the photooxidative degradation enters to the
interface between the adhesive layer and the optical sheet or film; thereby the adhesion
of the both are thought to be lowered.

[0213]

Second, although it exhibits the effect particularly against the optical sheet or
film consisting of thermoplastic resin, by directly coating the adhesive agent having a
fluidity at the liquid condition such as before curing or being dissolved in the organic

solvent, to the optical sheet or the optical film; the optical sheet or the optical film can
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be immersed in the adhesive agent and permeate again; thus the adhesive strength is
thought to be improved.

[0214]

Therefore, the second adhesive layer used in the present invention preferably
does not have the photochromic compound, and further preferably it is directly coated to
the optical sheet or the optical film in the condition of the adhesive agent having fluidity
under the liquid status.

10215]

As for the component used for the second adhesive layer of the present
invention, it preferably includes the compound comprising urethane bond or urea bond
in the material used (hereinafter, it may be simply referred as urethane compound). By
using said urethane compound, further strong adhesive strength between the first
adhesive layers having the photochromic compound of the present invention can be
obtained. This is thought because an intermolecular force is generated between the
polyurethane-urea resin included in the first adhesive layer of the present invention and
said urethane compound.

[0216]

As for said urethane compound used in the present invention, urethane
(meth)acrylate, 2 liquid type urethane, moisture curable urethane, urethane dead
polymer or so may be mentioned.

[0217]

As for urethane (meth)acrylate, the reaction product formed by reacting the
isocyanate compound described as the component of the first adhesive layer of the
present invention, the isocyanate compound obtained by reacting the polyol compounds
such as diol or triol or so, and the compound comprising (meth)acrylate group and the

hydroxyl group in the molecule such as hydroxyethyl (meth)acrylate or so may be
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mentioned.

10218]

As for 2 liquid type urethane, the known 2 liquid type urethane resin can be used,
and the mixture of the compound comprising the isocyanate group at the molecular
terminal end, and the compound comprising the hydroxyl group and/or the amino group
at the molecular chain terminal end can be mentioned.

[0219]

As for the moisture curable urethane, known moisture curable urethane resin can
be used, and the urethane prepolymer comprising the isocyanate group at the terminal
end obtained by reacting polyol having two or more hydroxyl group in the molecule and
excessive polyisocyanate compound can be mentioned. A part of the polyurethane-urca
resin used for the first adhesive layer of the present invention can be used as the
moisture cured urethane resin.

[0220]

The urethane dead polymer is different from the above mentioned urethane
compound and does not have the reactive group at the terminal end, and the urethane
compound obtained by reacting the polyurethane-urea resin terminal end which is used
for the first adhesive layer of the present invention with the terminator or so can be
mentioned.

[0221]

As mentioned in above, from the point of the adhesion, the second adhesive
layer of the present invention is preferably coated directly to the optical sheet or the
optical film in the adhesive agent condition having fluidity in a liquid status such that it
includes the organic solvent or so. However, in case of coating to the optical sheet or
the optical film having low solvent resistance, said optical sheet or the optical film is

too eroded; hence the adhesion thercof will rather decline.
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Thus, from the point of the solubility of the optical sheet or the optical film of
the organic solvent included in the adhesive agent forming the second adhesive layer,
the solid portion concentration of the adhesive agent forming the second adhesive layer
is preferably within the range of 20 to 100wt%, and the thickness of the second
adhesive layer is thinner than first adhesive layer, and preferably it is within the range of
1 to 40pm, further preferably it is 2 to 20um.

[0222]

The adhesive agent forming the second adhesive layer may include, if needed,
the organic solvent which is used for the first adhesive layer.

Furthermore, for the improvement of the film forming property or the weather
resistance, the surfactant, the antioxidant, the radical capturing agent, the ultraviolet
stabilizer, the ultraviolet absorbing agent, the coloring or so which are used in the first
adhesive agent may be included. Also, in case of urethane (meth) acrylate, it is
preferable to add the photoradical polymerization mitiator.

[0224]

Also, as for the method for making as one body with the optical base material
such as the plastic lens or so, for example, the method of injection molding the
thermoplastic resin for constituting the optical base material (for example, the lens
body) such as polycarbonate resin or so after installing the multilayer sheet or so of the
present invention in the metal mold (hereinafter it may be simply referred as the
injection molding method), or the method of pasting the multilayer sheet or so of the
above mentioned present invention by the adhesive agent to the surface of the optical
base material may be mentioned. Also, after immersing the above mentioned multilayer
sheet (it may be the complex multilayer sheet) in the polymerizable monomer capable
of forming the optical base material, curing said polymerizable monomer, and

embedding said multilayer sheet in the optical base material thereby making as one
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[Table 12]

body. Theréfore, said optical article may be those laminating the above mentioned
multilayer sheet (it may be the complex multilayer sheet) on thermoplastic optical base
material consisting of the thermoplastic resin or the thermosetting resin; or it may be
those embedding the above mentioned multilayer sheet (it may be the complex
multilayer sheet) in said plastic optical base material.

[0225]

Hereinbelow, these material or the parts consisting the optical article of the
present invention will be explained.

[0226]

The optical sheet or {ilm. and the optical base material

In the present invention, as the optical sheet or film, and the optical base
material, the sheet or the film, and the optical base material having the optical
transparency can be used without particular limitation; however, it is suitable to use
those made of resin as it is easy to obtain and easy to process. As examples of the resins
as the material of the optical sheet or film, and the optical base material, polycarbonate
resin, polyethylenetelephthalate resin, nylon resin, triacetylcellulose resin, acrylic resin,
urethane resin, allyl resin, epoxy resin, polyvinyl resin or so may be mentioned. Among
these, polycarbonate resin is particularly preferable since it has good adhesion and high
applicability against the injection molding. Also, the polarizing film (those which the
polyvinyl alcohol polarizing film being sandwiched between the triacetylcellulose resin
film) can be used as the optical film of the present invention.

[0227]

The production method of the multilayer sheet of the present invention

The multilayer sheet of the present invention is produced by binding two optical
sheets or films facing each other via the adhesive layer consisting of the photochromic

composition of the present invention. Note that, the thickness of the above mentioned
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first adhesive layer is 5 to 100pm; more preferably it is 10 to S0um from the point of the
color optical density, the weather resistance and the adhesive strength of the
photochromic compound. Also, in case of using the second adhesive layer, the thickness
thereof is preferably within the range of 1 to 40um, and more preferably 2 fo 20pm as
mentioned in the above.

[0228]

The above mentioned adhesive layer can be obtained from the following method
depending on the property of the photochromic composition used. That is, in case the
photochromic composition of the present invention is controlled to a suitable viscosity
by adding the solvent or so, to the one of the optical sheet or film the photochromic
composition of the present invention is coated, and after carrying out the drying
{(heating) if needed, other optical sheet or film may be (heat) pressure adhered.

[0229]

Here, as for the coating method of the photochromic composition, the known
methods such as a spin coat method, a spray coat method, a dip coat method, a dip spin
coat method, a dry lamination method or so can be used without any limitation. Also,
the optical sheet or film used in the present invention may be washed/degreased by the
organic solvent such as methanol or so in advance. Further, a corona discharge
treatment, a plasma discharge treatment, a UV ozone treatment or so can be carried out
as well. In case of using such method, the laminated article can be produced
continuously using the device described in the Patent 3.

[0230]

Also, in case of using the photochromic composition of the present invention
including the organic solvent, the (C) organic solvent is removed by (I) drying after
extending the photochromic composition of the present invention on the flat and smooth

base material, then the photochromic adhesive sheet including A component and B
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component dispersed in said A component is formed by removing the base material,
followed by (I1) adhering two optical sheets or films by placing the above mentioned
photochromic adhesive sheet in between two optical sheets or films facing each other;
thereby the laminated article of the present invention can be produced.

[0231]

As for the material of the flat and smooth base material, those having the
resistance to the solvent used in the present invention, or those which the
polyurethane-urea resin of the present invention can be released easily are preferable,
and for specific example, glass, stainless, Teflon™, polyethylenetelephthalate,
polypropylene, and the plastic film laminated with the coat layer which improves the
releasability such as silicones or fluorines may be mentioned.

[0232]

In case of employing such method, regardless of the type of the solvent and the
type of the optical sheet or film, the adverse effect caused by the use of the solvent can
be eliminated.

[0233]

The coating and the drying of the above mentioned photochromic composition is
preferably carried out at the temperature of the room temperature to 100°C, the humidity
of 10 to 100%RH. Particularly, in case of using the photochromic composition blended
with D component, it is preferable to work under the presence of the humidity. That is,
in case D component is present, by carrying out the coating and the drying under this
condition, the hydrolysis of D component is promoted, and further strong adhesive force
can be obtained. By carrying out the drying under the above mentioned humidity (under
the presence of the moisture), the photochromic adhesive layer (sheet) exhibiting an
excellent property can be obtained without blending the water in the photochromic

composition. Also, in case of biending the water, said sheet can be formed under the
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drying condition.

[0234]

The photochromic multilayer sheet obtained at the step of binding said optical
sheets or optical films, it may be used as it is, however it can be used by stabilizing the
condition thereof by the following method. Specifically, it is preferable to leave the
laminated article just bound at the temperature of 20°C or higher and 60°C or less for 4
hours or longer. The upper limit for the time for leaving is not particularly limited,
however, 30 hours or so is sufficient. Also it can be left at normal pressure, or it can be
feft under vacuumed condition. Further, this multilayer sheet being left is preferably left
at the temperature of 80°C or higher and 130°C or less for 30 minutes to 3 hours
(hereinafter, it will be considered as the heat treatment). The multilayer sheet obtained
by this heat treatment will have a very stable condition. Also, in case of using this
photochromic composition blended with D component, it is preferably treated at room
temperature to 100°C and under the humidity of 30 to 100%RH. By carrying out this
humidify treatment, the isocyanate group of D component origin present in the
multilayer sheet can be eliminated, thus the photochromic characteristic and the
adhesion can be further stabilized. Further, after the humidify treatment, by leaving
under normal pressure or under vacuumed condition at 40 to 130°C, the excessive water
present in the multilayer sheet can be removed.

[0235]

Also, as the method for producing the multilayer sheet comprising the
aforementioned second adhesive layer, the production method thereof is not particularly
limited as long as the embodiment has the lamination of the second adhesive layer
between the first adhesive layer and the optical sheet or the optical film.

[0236]

As for the production method,
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1) the method of Taminating the second adhesive layer on the optical sheet ot the
optical film in advance and sandwiching the first adhesive layer with two optical sheets
or the optical films having this second adhesive layer;

2) the method of coating the second adhesive layers at both sides of the first
adhesive layer then binding the optical sheet or the optical film at both sides thereof,

3) the method of sequentially laminating on the optical sheet or the optical film,
so that it is in the order of the first adhesive layer, the second adhesive layer, the first
adhesive layer and then optical sheet or the optical film; or so may be mentioned;
however from the point of the production efficiency, it is most preferable to use the
method 1).

[0237]

As for the coating method and the drying method of the second adhesive layer of
the present invention, it can be carried out as the same method as the first adhesive layer.
Also, for urethane(meth)acrylate adhesive agent, in case of wusing the
photopolymerization initiator together, it is poss%ble to carry out the photo-curing as
well.

[0238]

Further, in case of using the photochromic composition of the present invention
including the solvent, the photochromic sheet can be produced by co-extrusion molding
or 0.

EXAMPLE

[0239]

Hereinafter, the present invention will be described in further detail, by using the
examples. These examples are to simply describe the present invention, and the scope
and the spirit of the present invention is not to be limited to these examples.

[0240]
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Hereinafter, the abbreviation of the compounds or so used as each component in
the examples and the comparative examples are listed.

(02411

Al component: Polyol compound

PL1: EXCENOL made by ASAHI GLASS CO., LTD (polypropyleneglycol, the
number average molecular weight 400).

PL2: EXCENOL made by ASAHI GLASS CO., LTD (polypropyleneglycol, the
number average molecular weight 1000).

PL3: EXCENOL made by ASAHI GLASS CO., LTD (polypropyleneglycol, the
number average molecular weight 2000).

PL4: DURANOL made by Asahi Kasei Chemicals Corporation (polycarbonate
diol having 1,5-pentane diol and hexane diol as the material, the number average
molecular weight 500).

PL5: DURANOL made by Asahi Kasei Chemicals Corporation (polycarbonate
diol having 1,5-pentane diol and hexane diol as the material, the number average
molecular weight 800).

PL6: DURANOL made by Asahi Kasei Chemicals Corporation (polycarbonate
diol having 1,5-pentane diol and hexane diol as the material, the number average
molecular weight 1000).

PL7: DURANOL made by Asahi Kasei Chemicals Corporation (polycarbonate
diol having 1,5-pentanediol and hexanediol as the material, the number average
molecular weight 3000).

PL8: PRACCEL made by DAICEL CORPORATION (polycaprolactonediol,
the number average molecular weight 500).

PLYS: POLYLITE made by DIC Corporation (polyester diol consisting of adipic

acid and 1,4-butane diol, the number average molecular weight 1000).
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PL10: ETERNACOLL made by UBE INDUSTRIES. LTD (polycarbonatedio]
having 1,4-cyclohexanedimethanol as the material, the number average molecular
weight 1000).

PL11: EXCENOL made by ASAHI GLASS CO., LTD (polypropyleneglycol,
the number average molecular weight 4000).

PL12: 1,10-decandiol.

[0242]

A2 component: polvisocyanate compound

NCO1: isophorone diisocyanate.

NCO2: 4,4’ -methylenebis{cyclohexylisocyanate).

NCO3: hexamethylene-1,6-diisocyanate.

NCO4: toluene-2,4-diisocyanate.

NCOS3: norbornane diisocyanate.

NCO6: 1,3,6-hexamethylene triisocyanate.

NCO7: the reaction product of 1,2,2.6,6-pentamethyl-4-hydroxypiperidine and
I-methylbenzene-2,4,6-tr1isocyanate.

NCO8: the reaction product of 1,2,2.6,6-pentamethyl-4-hydroxypiperidine and
1,6,11-undecatriisocyanate.

[0243]

A3 component: the amino group containing compound (the chain extender)

CE1: isophorone diamine.
CE2: ethylene diamine.
CE3: 1,6-diaminohexane.
CE4: 2-aminoethanol.
CES: 6-aminohexanol.

CE®6: glycine.
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CE7:2-aminoethanethiol.

CES: piperazine.

CE9: N,N’-diethylethylenediamine.
[0244]

The chain extender other than the amino group containing compound

CE10: 1,4-butane diol.
CE11: 1,10-decane diol.
[0245]

A4 component: the functionalization compound

HA1: 1,2,2,6,6-pentamethyl-4-hydroxypiperidine.

HA2: 1,2.2,6,6- pentamethyl-4-aminopiperidine.

HA3: the compound shown by the following formula (TINUVIN 622LD made
by Ciba Specialty Chemicals, the average molecular weight 3100 to 4000).

[Chemical formula 3]

CH,

Ci—={

CHy——CHy=—C——0——CH,

dn

[0246]

HA4: 4-hydroxy-2,2,6,6-tetramethyl-1-piperidine ethanol.

HAG6: 3-t-butyl-5-methyl-4-hydroxy benzoate.

HAT7: 3-[3" (2"’ H-benzotriazol-2 " -yl}-4’-hydroxyphenyl] propionate.
[0247]

AS component: the terminator
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HAS: normal butylamine.

[0248]

B component: the photochromic compound

PC1: the compound shown in the following formula.

[Chemical formula 19]

[0249]
P(C2: the compound shown by the following formula.

[Chemical formula 22]

O”
TS
Sy
0
“
S
[0250]

PC3: the compound shown by the following formula.

[Chemical formula 18]
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_OCH,CH,CH,

H.CO
3 OCH,CH,CH;

[0251]

C component: the organic solvent

C1: isopropyl alcohol.

C2: propyleneglycol-monomethylether.
C3:toluene.

C4: ethyl acetate.

C5: cyclohexanone.

C6:THF (tetrahydrofurane).

C7: diethyl ketone.

[0252]

D component; the isocyanate compound

D1: isophorone diisocyanate (the molecular weight 222).

D2: 4,4’-methylenebis(cyclohexylisocyanate) (the molecular weight 262).
D3: hexamethylene-1,6-diisocyanate (the molecular weight 168).

D4: xylylenediisocyanate (the molecular weight 188).

[0253]

The preparation (D5’ component) of the isocyanate compound (D5)

31g of ethylene glycol and 222¢ of isophorone disiocyanate were added into the

three-necked flask having a stirring blade, a cooling pipe, a thermometer, and nitrogen
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gas introducing pipe; and the isocyanate compound (DS5) was obtained by reacting
under the nitrogen atmosphere at 70°C for 6 hours.

D3: the reaction product (the molecular weight 506) of isophorone diisocyanate
(2mol) and ethyleneglycol (1mol).

[0254]

The preparation of (D’ component) of the isoévanate compound {D6)

41.3¢g of ethylene glycol and 222¢ of isophorone disiocyanate were added into
the three-necked flask having a stirring blade, a cooling pipe, a thermometer, and
nitrogen gas introducing pipe; and the isocyanate compound (D6) was obtained by
reacting under the nitrogen atmosphere at 70°C for 6 hours.

D6: the reaction product (the molecular weight 790) of isophorone diisocyanate
(3mol) and ethyleneglycol (2mol).

[0255]

The preparation (1D’ component) of the isocvanate compound (D7)

533g of polycarbonate diol having the average molecular weight of 800 and
222g of isophorone disiocyanate were added into the three-necked flask having a
stirring blade, a cooling pipe, a thermometer, and nitrogen gas introducing pipe; and the
isocyanate compound (D7) was obtained by reacting under the nitrogen atmosphere at
70°C for 6 hours.

D7: the reaction product (the number average molecular weight 2266) of
isophorone diisocyanate (3mol) and the polycarbonate diol (2mol) having the number
average molecular weight of 800.

[0256]

Other component

-TINUVIN  765: bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate (made by Ciba

Speciality Chemicals.}
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-Irganox 245:
(ethylenebis(oxyethylene)bis|3-(5-tert-butyl-4-hydroxy-m-tolyl)propionate] (made by
Ciba Speciality Chemicals.) .

[0257]

The preparation of polyurethane-urea resin (U1)

9.0g of polyether diol having the number average molecular weight of 400 and
10.0g of isophorone diisocyanate and 80ml of DMF were added into the three-necked
flask having a stirring blade, a cooling pipe, a thermometer, and nitrogen gas
introducing pipe; and reacted under nitrogen atmosphere at 120°C for 5 hours, then
cooled to 25°C. Then, 3.4g of isophorone diamine as the chain extender was dropped
and reacted for 1 hour at 25°C, followed by removing the solvent under the reduced
pressure; thereby the polyurethane-urea resin (U1) was obtained. The molecular weight
of the obtained polyurcthane-urea resin was 150000 in terms of polystyrene, and 10000
in terms of polyoxyethylene (the theoretical value: 10000), and the heat resistance was
140°C. The theoretical value of the number average molecular weight mentioned here
refers to the molecular weight in case Al component, A2 component, A3 component
which were used as the source material theoretically forms the straight
polyurethane-urea resin without making crosslink.

[0258]

The preparation of polvurethane-urea resin (U2) to (U10). (U1) to (U41)

U2 to U1O and U2l to U4l were prepared by the same method as the
preparation method of Ul, except for using the polyol compound (Al component),
polyisocyanate compound (A2 component), the amino group containing compound (A3
component) and the reaction solvent shown in Table 1 and Table 2; and the reaction
condition shown in Table 1 and Table 2. Note that, in regards with polyurethane-urea

resin Ul to U10 and U21 to U41, when the infrared absorption spectrum was measured,
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the absorption originating from the isocyanate group at the molecular terminal end was
verified near 2250cm™.

[0260]

The preparation of polyurethane-urea resin (U11)

9.0g of polyether diol having the number average molecular weight of 400 and
10.0g of isophorone diisocyanate and 80ml of DMF were added into the three-necked
flask having a stirring blade, a cooling pipe, a thermometer, and nitrogen gas
introducing pipe; and reacted under nitrogen atmosphere at 120°C for 5 hours, then
cooled to 25°C. Then, 3.4g of isophorone diamine as the chain extender was dropped
and reacted for 1 hour at 25°C. Then, 0.35g of normal butylamine was added and
reacted for 1 hour at 25°C, followed by removing the solvent under the reduced
pressure; thereby the polyurethane-urea resin (U11) was obtained. When the infrared
absorption spectrum was measured regarding the obtained polyurethane-urea resin, the
absorption originating from the isocyanate group at the molecular terminal end was not
confirmed; and thereby it was confirmed that the isocyanate group was not remaining at
the molecular terminal end. The molecular weight of the obtained polyurethane-urea
resin was 150000 in terms of polystyrene, and 10000 in terms of polyoxyethylene (the
theoretical value: 10000), and the heat resistance was 140°C. The theoretical value of
the number average molecular weight mentioned here refers to the molecular weight in
case Al component, A2 component, A3 component which were used as the source
material theoretically forms the straight line polyurethane-urea resin without making
crosslink,

[0260]

The preparation of polvurethane-urea resin (U12) to {(U20)

By using the polyol ompound (A1 component), the polyisocyanate compound

(A2 component), the amino group containing compound (A3 component) and the
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reaction solvent as shown in Table 1 under the reaction condition shown in Table I, the
preparation of U12 to U20 was carried out the same as the preparation method of UlL.
When the infrared absorption spectrum was measured regarding the obtained
polyurethane-urea resin, the absorption originating from the isocyanate group at the
molecular terminal end of neither resin were confirmed.

[0261]

The preparation of polvurethane resin (U42) to (U46) which does net comprise the urea

bond

Except for using the polyol compound (Al component), the polyisocyanate
compound (A2 component) and the reaction solvent shown in Table 3, and using the
diol compound (the chain extender) shown in Table 3 instead of A3 component, U42 to
U46 were prepared under the condition shown in Table 3 by the same method as the
preparation method of said Ul. Note that, the polyurethane resin U42 to U46 does not
have the urea bond in the molecule since the diol compound shown in Table 3 was used
as the chain extender.

[0262]

The preparation of polyurethane-urea resin (Z1) to (Z28), (Z31) to (Z40), and (W1 1o

W31

Except for using the polyol compound (Al component), the polyisocyanate
compound (A2 component), the amino group containing compound (A3 component).
the functionalization compound (A4 component) and the reaction solvent shown in
Table 4, Table 5, Table 6,and Table 7 under the reaction condition shown in Table 4,
Table 5, Table 6, and Table 7; the preparation of Z1 to Z28, Z31 to Z40, and W1 to
W31 were carried out as same as the preparation method of said Ul1.

[0263]

The preparation of polyurethane-urea resin (£29)

89



906E168 PC0.25C220 3085 60986 Eal6e2 PC 20 3085 4596 70E62.20 PC0020

308506098 70 Ele 64 z21 PCT/IP2011/067841
Qur ref:'WP11037

180g of polycarbonate diol having the average molecular weight of 800, 100g of
isophorone diisocyanate and 1200m! of DMF were added into the three-necked flask
having a stirring blade, a cooling pipe, a thermometer, and nitrogen gas introducing
pipe; and reacted for 5 hours at 100°C under the nitrogen atmosphere. Next, to this
reaction selution, 9g of 4-hydroxy-2,2,6,6-tetramethyl-1-piperidine ethanol was added,
and further reacted for 5 hours at 100°C under the nitrogen atmosphere. Then, it was
cooled down to 25°C, and 30.4g of isophorone diamine which is the amino group
containing compound was dropped, then reacted for one hour at 25°C followed by
removing the solvent under reduced pressure to obtain the polyurethane-urea resin
(Z29) having the piperdine ring in the main chain of the polyurethane urea resin. The
number average molecular weight of the obtained polyurethane-urea resin is 270000 in
terms of polystyrene, and 9000 in terms of polyoxyethylene (the theoretical value:
7000), and the heat resistance was 130°C.

[0264]

The preparation of polvurethane-urea resin (Z30)

a) 6.5g of 1,6,11-unedecanefriisocyanate and 4g of
1,2,2,6,6-pentamethyl-4-hydroxypiperidine were added into the three-necked flask
having a stirring blade, a cooling pipe, a thermometer, and nitrogen gas introducing
pipe; and reacted for 5 hours at 120°C. Thereby, the diisocyanate compound whererein
1,2,2,6,6-pentamethyl-4-hydroxypiperidine and 1.6,11-unedecanetriisocyanate being
reacted were obtained.

[0265]

b) 180g of polycarbonate diol having the average molecular weight of 860, 100g
of isophorone diisocyanate, the compound obtained by the reaction a), and further
1200ml of DMF were added into the three-necked flask having a stirring blade, a

cooling pipe, a thermometer, and nitrogen gas introducing pipe and reacted for 5 hours
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at 80°C under the nitrogen atmosphere.

[0266]

¢) Next, to the reaction product obtained at b), 30.7g of isophorone diamine
which is the amino group containing compound was dropped, and reacted for 1 hour at
25°C, followed by removing the solvent under reduced pressure to obtain the
polyurethane-urea resin (Z30) having the piperdine ring in the side chain of the
polyurethane urea resin. The number average molecular weight of the obtained
polyurethane-urea resin was 320000 in terms of polystyrene, and 9000 (the theoretical

value: 7000) in terms of polyoxyethylene, and the heat resistance was 150°C.

91



3058505097 85Exle68225 PC0250220 30585S 09280 Examle 69226 P11 0 2502 20

30585109 70 Erni Examle 71 227 228 PC1 aliann nill 02 20 20

PCT/IP2011/06784]

Our ref'WP11037

[0267]

[Table 1]
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[Table 2]

The vreparation condiiton of urethane prepolymer The preparation condition of polyurethane-urea resin
The reaction The reaction ‘The reaction .
Polyurerfane- Al Al solvent conditon A3 canditon Butyhmine
urea resin
Compound The added Compound The added Compound The added | Temperature Time Compound The added | Temperature Time The added
o ameunt (g) -0 smount (i) i amount (ml} {°Cy {hour} g armount {g) {"Cy {hour) amount (g}
vzl PL3 20 NCO2 133 DMF 104 &0 3 CEL 3.8 25 i -
U2 PLS s NCQO3 8.4 DMF 100 80 ) CEl 38 25 1 -
u PLS 20 NCO4 87 DMF 160 ita] 5 CE1 18 25 1 -
L24 PLS 20 NCO3 9.3 DMF 133 80 3 1] KR 25 i -
L2 PLS 10.8 NCOT 10 DMFP 80 B0 2 LR 5 2% 1 -
Ule PLS 133 NCOY 0 DMF 80 80 2 €E] 44 25 1 -
vz7 PL3 252 NCO3 10 DMF 140 80 <] CEl ] 25 ) -
Uz PLS 9.5 NCO1 10 DMF 160 100 16 CEl 12 23 i -
Uz PL3 313 NCO1 10 DME 160 100 19 CEl 8 25 H -
U360 PLS 13 MO 1] DMFE 120 80 5 CE2 12 25 1 -
U3l PLS it NCOI i DMF 120 BO 5 CE3 24 25 ) -
U3z PLS 18 NCOj i DMF 120 8G 5 CE4 1.2 &0 3 -
33 PLS 18 NCOT 1 DMF 120 ] 5 CES 24 80 3 -
134 PLS 18 NCO1 i DME 126 ] El CE& 1.5 20 3 -
135 PLS I NCO 14 DMF 120 80 5 Cn7 1.6 80 3 -
a6 PL3 18 NCO 14 DMF 120 30 5 CER 1.3 §0 3 -
37 PLS 18 NCO1 19 DMF 120 80 ) CE9 1L 30 3 -
138 PL3 T2 NCO1 1 DMF 200 20 2 CE} 57 25 i -
139 PLS 331 NCO1 |14 DMF 135G 100 12 CEl 0.2 25 i
Udd PLIE 54 NCO1 14 IIMF 280 126 5 CE1 3 25 ! -
U4t PFLI2 6.8 NCO1 10 DMF 150 120 ) CEl 0.8 25 i -
[Table 3]
The preparation condition of wrethane prepolymer The preparation condition of polyurethane-urea resin
The reaction The rerction The reaction.
Al A2 ) AZ . Butylams
Urethane ! solvent conditon condion Butylamine
resin
The added The added | . The added | Temperature | Time The added | Temperature | Tiwe | The added
Compound Compound .| Compound o Compeund a
B (1) amount () amoat {ml) ) {hour} amount (g} c) (hour) | amount {g)
u42 FLS V18 NCOI 0 DMF 120 80 5 CE10 18 80 3 -
443 PLS 6.8 NCO1 10 DME 95 85 5 CE1D 24 §0 3 -
Uad PLS 52 NCOY Hil DMF 140 8 5 CE 1.3 30 3 -
Ui45 PL3 18 NI 10 DMF 120 80 5 16-hexane diol 2.4 80 3 -
U46 PL3 1.8 NCO1 0 DME Hi §0 5 ] A-hexane diol 3.5 80 3 -
*Note that, U42 to 146 does not inciude wrea bong,
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B component C component Other lle film thickness (pm) The photochromic cirnxeteristics The release
strength (N/25mm) Type The added amount (g) Type The added amount Pg)IF)pe Mkésdtdded amount
(g) Type The added amount (g) amax The color optical density The color fa8ig&peedFhe darahiiny
Example 74 1315 PC1 025 Cl 20 - - 30 585 1.1 50 94 65 Example 75 132 5 PCI 0.25

(0270]

{Table 4]

The peaparation condition of wrethane prepalymer The seavtion condﬁw:;i:j;cl::ﬂm pousp cunfammg The reactinn condion of the functionalization compound
F’ol_\'ureiiuim- al Az The reaction The reéfclkm A9 The reaction A4 The reéctiun
R resin sohieat conditon condion condron
Componnd The added Compousd The added Compound The added '1\:11111era;ure Tive Conmpound The added Tcm;zcmmrc Fime Compound The added | Temperature Time
amomnt (g} anGung (g} amount (e} (C) {hour) amouat (%) {C} [Bour) amwun () %y oary
Z1 PLI a0 NCol 160 DMF 800 320 b CEy 34 25 i HAL 3 120 3
s PL2 375 NCO1 100 DM 1300 124 il CE1 34 25 1 HAL £ 120 ¥
#3 PL3 430 NCGH 00 DME 200 120 A CEL 34 pal 1 HAL £ 120 i)
74 PL4 H3 NCO) 00 DME 80 B 5 CE1 M N 1 HAL 8 120 3
FA] PLS 3] NCOY o0 DME 1200 8 3 CE1 3 28 1 HAL ) 120 N
b PLG 2 NCOL 106 DMF B &l 3 CE1 34 a5 1 HAl b 120 5
1 FLTY G715 NCOL 100 DME 300 &0 5 CEl ELS a5 1 HAL 8 120 3
5 PLE 11 NCOS 109 DMFE 8060 bl b CEL 34 &l 1 HAL 8 10 5
79 PLY 228 NCOI 108 DME 1300 id) § CEL 34 23 H HAL 8 120 §
£10 LS pisy] NCo2 i3l DMF 1060 30 3 el 38 25 i HA) 84 130 3
Zil PL3 20 NCO3 34 IME 100 8 b CEl R pal 1 HAj 8.6 120 b
Zit PLS 0 NCOd L1 IE 1000 a0 5 CEL 13 25 I HAY 84 120 5
213 PL3 08 NCOI Hi} DMF 806 80 2 CEL hii) 23 I HA}Y 3 i0 3
714 PL3 133 NEOT fog DME 800 & 2 CEL 44 23 3 Hal 8 120 5
Z14 PLS 252 NCQT 100 DME 1400 30 é CEL 2l 23 ! HA) ) 120 M
216 FL3 225 NCOI 0 bMr 160K} 100 i ol 12 25 H HAT § 20 3
yag PLS 33 NCOL 1w DM 608 160 n Cii 3 23 1 HAL 8 1 §
218 LY 180 NCOY i DMF 1200 &) b CE2 2 23 H HAL 8 126 Al
719 PL3 130 NCOL joi) DMEF 1206 80 b CE3 el 25 1 HAL & 120 3
Z0 PLS 180 NCOL 106 DME 13200 i) 3 CE4 12 8 3 HAL 8 120 §
7 PL3 180 NCOL 100 DME £200 50 3 CES H & 3 HAL & 120 b
i1 PL3 180 NCOL 109 DMF 1200 80 A CET 16 a0 3 HAL & 120 5
3 PL3 180 NG HQ DMF 1200 &0 b CEl 34 ek} 1 HAZ & 25 1
74 PLI 189 NEOJ 100 DME 1200 8 3 CEl 34 25 i HA3 180 ] it
225 PLS 180 NCOt 106 DMF 1200 & ] CE] 37 25 1 HAL EN] 120 3
226 PLS 180 NCOY 108 DMF 1260 i 3 CEl 06 25 | HAL 14 12 il
Z7 PLS 180 NCOI 104 DME 130 80 5 CEl 34 25 1 HAL &8 120 3
228 PL3 180 NGOt 100 DME 1200 20 5 CE1 15 25 1 HAL 48 120 3
[0271]
[Table 5]
The presaration condiion of rethane prenoiasr Thg reaction condition of The reaction sondiion of
b i repog the chei extender the funstionfization compousd
L?net?s_m 4l 0 The reaction The iegciieﬂ A The reaction " Tae rezfctim
s solvent cerditon conchlon cenditon
Composnd The added Commpond The added Compoud The added Tcmpccmlu'e Time Compond The adde# Tempfs‘amre Time f— The atlded TCmp::L‘almE Tinwe
amount {g) amonr (g) apsount {ral} Gy {hour) amount (g {C} (hour) amount (g) {C) {hour)
3 PLI 0 NCOL 100 DMF 20 130 5 ppt” 8 25 1 HAL 8 6 &
73 FLI 1 | Neo 100 DMF 300 w1 . . Al % 120 5
L1 Polvprapyrenesiveo] of the chain extender (The averags molecular sweight 408)
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[0272]

[Table 6]

. . The reaction condilion of the aming gog comaining The reaction condition of
The preparation condifion of wethane prepolymer o
commpound the functionalzation cosmiound
ln\J" i
rea resi Al Al The reaction The mgcticn e The wacn’on Ad The rea’ctton
sobveat conditon condion condion
Conpond The added Compound The added - The added Tempne:am;c Time Compound The added Tempccramre Tane Comnpound The added Tcmpacrim”e Time
amout {g) amoutt {4 amomnt (i {T} thour) Fnoud () ) {hour} amount (g} {C) (o)
2% PLY 136 NCOt 180 DMF 1200 160 5 CEl 304 28 1 HA4 3 ] ]
730 s 0 NCO3 0.3 DMF Ve 5 B CEI %7 2 ; The functalmtion compond was ftroduced to AZ
NCOH g compenent
731 PLI o] NCO§ ) DMF 308 8 5 CEl 34 2% i HAI i 120 5
Z3 PLS 200 NCOS in DMF 1000 8 s CE{ ki pi) i HAl 8.6 120 3
) PLS R NCOH il DMF 800 8 2 CE8 33 FA] 1 HAL 8 i §
M PLS 8 NCDY i DMF 88 3 2 CES M.l 13 i HAY § 13 1
£33 PL3 it NCOY 00 DMF 1308 8 bl CEi i 1% i HAS ] 120 3
736 PL3 188 NCOL 0 BMF 1200 ) bl CE} 34 %5 ! HAT 134 120 §
4 PLS 252 NCOT 160 THF 1200 i i CEl 189 pa) i HAZ 8 5 i
240 P13 1t NCO 160 THE 1200 ot i CEl 4 25 | HAZ 3 25 {
[0273]
[Table 7]
The prepatation condition of urethane prepolymer The reaction Dm?#bzl of The reacligii condition of
the amnba group contzinig vomponnd the functonalzaton compound
The diution sclvent
Polyurethanc- R The reaction The regction The reaction
HICR FER0 M Al conditon A3 condion Ad conditon
N The added |, The added | Temperaturs | Time The added . The added | Temperatore Time . The added | Temperamrs | Tene
Compoud amount {g) Conpound amount (g} (cy (hour) Compossd amount (ml) Compound amowt {2} {Cy thows) Compand atnout {5} Cy (hour}
Wi PL1 o0 NCO1 160 7o 6 DMF 800 CEl 34 23 i EHAL 8 £10 3
wI P12 5 NCOL jon 120 b DMF 1300 CEl 3 5 ! HAL 8 120 §
W2 PL4 K] NCOS 100 pid) M THY 800 CEl 34 25 i HAZ 8 30 1
Wd PLS 180 100 ) 3 THF 1200 Rl 34 25 ! HAZ 8 25 1
Wi PLO 225 100 80 3 THF 1300 CEl 34 25 1 HA2 8 25 i
W PL7 675 140 5 3 THE 1000 Cr 34 5 1 HAL 8 i) I
W7 PLE HA 108 80 5 THF 800 CEL 34 2 ] HAZ 3 30 0.5
W3 Lo 225 100 80 h] DMF 1300 CEL 34 Al 1 HAL 8 120 5
Wo PLIO 225 100 50 5 IF 130G CEl 3 25 ¥ HAl 8 120 b}
Wlg PLS pis] 131 86 k) THE 1000 CEL 38 sy ¥ HA2 8 % !
WH PLS 260 84 b 5 THF 1000 CEL 38 23 i HAZ X 25 i
Wiz PLS 200 87 #0 5 THE 1000 CEL 38 25 I HAZ 3 25 1
WIS FLS 200 i3 %0 5 THF 106G CE} 3R 23 ! HA2 8 25 !
Wid PLE H8 10 % 2 THE 260 CEl i Eh] } HAZ i 25 {
Wi PLs 133 Hiig &0 2 THE 8OO CEL 4 25 1 HAZ ) 23 I
Wit PL3 2 i & § THE 1400 CEL 2 23 1 HAZ & 25 I
W17 LS 208 i 1% Hy THF 1606 CEl 12 23 ] HAZ g a3 i
WIs PLS 23 100 108 ] THY 1600 CEL ) 2 ! HAZ 8 28 H
Wi PLE 150 108 & b THF 1206 CE2 12 23 I HAZ 8 a5 i
W PLE 180 1% ) 3 THF 1260 CE3 24 25 { HAZ 8 P i
21 PL 10 150 Bt ¢ THE 12006 CE4 12 i) 3 HAZ 8 25 i
Wwa2 PL3 150 140 &l 3 THF 1208 CES 24 bt} 3 HAZ 8 25 1
W3 PLS 156 140 80 5 THE 1200 CE7 I B0 3 HA2 5 25 1
Wi PLS e 100 & 2 THE 800 {E8 253 23 i HA2 3 23 1
Wis L3 08 100 & 2 THE §00 CEo 341 2% H HA2 8 25 1
We PLI 180 100 50 5 THF 200 CEl 57 28 i HAZ 3.2 k] 1
27 PLa 180 100 50 5 THF 1 CE] 306 28 i HAZ ] 25 L
28 PLS 180 100 &0 5 THE 1200 L 34 23 1 HAS 3.8 n !
9 PLS 257 100 an 7 THF 1200 CEL 189 23 1 HAZ 3 5 !
Wi PLS 216 100 o0 7 THi 200 CEL 264 PAl 1 HAZ 3 5 f
Wil PLS 88 140 a0 7 THT 1200 CEL 1i.4 25 ] HAZ ] 2 f

[0274]

The above

mentioned results of the mol blending ratio,

@b

the number average
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molecular weight, the heat resistance of Al, A2, A3, A4, and AS components of the
polyurethane-urea resin Ul to U46, Z1 to Z40, and W1 to W31 are listed in Table 8 to
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omsapsarent C component Other The photochronic eharotenstses The rehe&t& &réidti7 The he at
resistance (Cl Exam ple No.I Ty The added ameola in) The'added (0o 'Five The added mown (p) The
added moms (0) Minx The et optical densiH 'he The color

[0275]
{Table 8]
The number average molecujar weight
The mol The heat
. |blending ratic of | | . . The .
Uretac-urea resin interms of m terms of . resistance

Al A2 A3 theoretical o

(nlA2/n3) polystyrene polyoxyelhylene ol °C)
Ul 0.5/1/0.45 130000 10000 16000 140
U2 0.5/1/0.45 200000 16000 16000 140
113 1.5/1/0.45 300000 25000 260040 130
14 0.5/1/0.45 280000 13060 11004 145
U3 0.5/1/0.43 300006 15000 14000 140
U6 0.5/1/0.45 200000 16000 16000 140
U7 0,5/1/0,45 606000 40000 36000 125
U8 0.5/1/0.45 300000 12000 11000 140
U9 0.5/1/0.45 430000 17000 16000 130
Ui0 0.5/1/0.45 220000 F5000 160300 150
utl 0.5/1/0,45 1500600 10000 10000 130
Uiz 0.3/1/0.45 200000 16000 16000 135
U3 .5/1/:.43 00000 25000 26000 120
Ut4 (.5/1/6.43 280000 13000 11000 140
Uis 0.5/1/0.45 300000 15000 14000 130
Ui6 0.5/1/0.45 200000 16000 16000 135
L7 0.5/1/0.45 600000 40000 36000 115
Uig 0.5/1/0.45 300000 120060 110060 130
U19 - (0.5/1/0.45 430000 17000 16000 123
1120 0.5/1/0,43 220000 15000 16000 140
U21 0,5/1/0.45 370000 16000 13000 130
022 0.5/1/0.45 300000 14000 13000 {10
123 0.5/1/0.43 300000 15000 13000 140
U24 0.5/1/0.45 320000 17000 14000 150
U2s (.3/1/0.63 200000 12000 11000 150
U26 0.37/1/0.58 230000 12000 12000 145
27 0.7/1/0.28 420000 44000 410060 103
28 0.82/1/0.16 460000 48000 45000 90
U29 0.87/1/0.11 460000 S0000 47000 80
V30 00.5/1/0.45 260000 13000 13000 140
31 0.5/1/0.45 280000 13000 13060 130
32 0.5/1/0.45 2300600 14000 13000 135
33 0.5/1/0.45 260060 14000 13000 120
U334 0.5/1/0.43 240000 15000 13000 145
U35 0.5/1/0.45 300000 15000 13000 145
U36 0.5/1/0.45 240000 15000 130600 120
137 0.5/1/0.435 240000 15000 13000 1660
1J38 0.2/1/0.73 200000 13000 10000 165
U39 0.92/1/0.03 520000 22000 19000 50
40 0.3/1/0.63 420000 33000 31000 105
1741 0.87/1/0.11 340000 18000 20000 146
U42 0.5/1/0.45 310000 15000 130060 75
U43 0.3/1/0.65 200000 12600 10060 90
44 0.7/1/0.28 320000 43000 40000 35
1745 0.5/1/0.45 280000 15000 14000 65
146 0.3/1/0.63 190000 11000 11600 85

*Note that, U42 to U46 does not include the ures bond -
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[0276]
{Table 9]
, The mol blending The number average molkecular weight The heat
T'he polyurethane- . . . R . .
urea resin ratio of AL, A2, A3 | interms of i terms of The theoretical | resistance
{(n1m2/n3) polystyrene polyoxyethylene value °e)
Z1 0.5/1/0.45/0.08 150,000 10,000 10,000 120
72 (.5/1/0.45/0.05 220,600 16,000 16,600 130
Z3 0.5/1/0.45/0.05 400,000 25,000 26,000 125
Z4 0.5/1/0.45/0.05 180,000 13,060 11,000 140
23 0.5/1/0.45/0.05 250,000 15,000 14,600 130
26 0.5/1/0.45/0.05 3600000 16,000 16,000 130
27 0.5/1/0.45/0.05 600,000 40,000 36,000 120
78 (.3/1/0.45/0.05 300,000 12,000 11,060 135
78 0.5/1/0.45/0.65 430,000 17,000 16,000 120
Z10 0.5/1/0.45/0.05 370,000 16,000 15,000 125
Z11 (1.5/1/0.45/0.05 300,600 14,000 13000 105
Z12 0.5/1/0.45/0.05 300,000 15,060 13,000 125
Z13 £.3/1/0.65/0.05 200,600 12,000 11,600 145
214 00.37/1/0.58/0.05 230,000 12,000 12,000 140
Z1i3 0.7/1/0.28/0.02 420000 44 600 41,000 H)
Z16 0.82/3/0.16/0.02 460,000 48,000 45,600 85
Z17 0.87/1/0.11/0.02 460,000 50,000 47,000 80
Z18 0.5/1/0.45/0.65 260,000 15,000 13,000 130
The resins for 219 (.5/1/0.45/0.0% 280,600 15.000 13,000 120
the exarmples 720 0.5/1/0.45/6.05 250,000 14,000 13,600 130
721 0.5/1/0.45/6.05 260,000 15,000 13,000 115
722 (3. 5/14.45/0.05 300,000 16,000 13.000 135
723 00.5/1/0.45/0.05 300,000 16,000 14.000 125
724 0.5/1/0.45/0.0% 300,000 25,000 20,000 115
Z25 0.5/1/0.48/0.02 550,000 38,000 35,000 130
Z26 0.5/1/0.4/0.1 120,000 10,000 7,600 1135
727 0.3/1/0.45/0.005 250,000 16,000 14,000 130
728 0.5/1/0.2/0.3 90,0060 3,008 2,000 80
726 0.5/1/9,4/8.1 270060 9000 7,600 130
230 0.5/1/0.4/0.1 320,000 9.000 7,000 150
Z31 0.5/14.45/0.05 230,000 18,000 16,000 i35
732 0.5/1/0.45/0.05 240,000 24.000 14,000 140
733 0.3/1/6.65/0.05 200,000 12,000 10000 120
734 0.3/1/0.65/0.05 200,000 12,000 11,000 115
235 0.5/1/6.45/0.03 250,000 17,000 14,0060 120
736 0.5/1/0.45/0.65 250,000 16,000 14.000 120
739 0.7/1/0.25/0.05 280,000 22000 18.000 100
740 £.6/1/0.35/0.05 260,000 20,000 16000 120
The resins 237 0.5/1/0.45/0.05 166,060 12,000 11,000 75
for the
comparative 738 0.95/1/0/0.05 280,000 14,060 13,000 <40
examples
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[0277]
[Table 10]
The mol blending The mumber average molecular weight The heat
The polyurethane- . . . .
. ratio of Al, A2, A3 in terms of The theoretical resistance
Hrea resin {nl/n2/n3) polyoxyethylene value (°C)
W1 0.5/1/0.45/0.05 10,000 10,000 120
W2 0.5/1/0.45/0.05 16,000 16,000 130
W3 0.5/1/0.45/0.05 13,000 11,000 140
W4 0.5/1/0.45/0.05 15,000 14,600 130
W3 0.5/1/0.45/0.05 16,000 16,000 130
W6 0.5/1/0.45/0.05 40,000 36,000 120
W7 0.5/1/0.45/0.035 12,000 11,000 i35
W8 0.5/1/0.45/0.05 17,000 16,000 120
W9 0.3/1/0.45/0.05 18,000 16,000 135
W10 0.5/1/0.45/0.05 16,000 ‘ 15,000 125
Wil 0.5/1/0.45/0.05 14,000 13,000 105
W12 0.5/1/0.45/0.05 15,000 13,000 125
W13 $.5/1/0.45/0.05 24,000 14,000 140
Wid 0.3/1/0.65/0.05 12,000 11,000 145
Wis 0.37/1/0.58/0.05 12,000 12,000 140
W16 0.7/1/0.28/0.02 44,000 41,000 100
W17 0.82/1/9.16/0.02 48,000 45,000 35
W18 0.87/1/0.11/0.02 50,000 47,600 80
W19 0.5/1/0.45/0.05 15,000 13,000 130
W20 0.5/1/0.45/0.05 15,000 13,000 120
W2l 0.5/1/0,45/0.05 14,000 13,000 130
W22 0.5/1/0.45/0.05 15,000 13,000 115
W23 0.5/1/(.45/0.08 16,000 13,000 135
W24 0.3/1/0.65/0.05 12,000 10,000 120
W23 0.3/1/0.65/0.05 12,600 11,000 115
W26 0.5/1/0.48/0.02 38,000 35,000 130
W27 0.5/1/0.4/0.1 10,000 7.000 115
W28 0.5/1/0.45/0,05 17,000 - 14,000 135
W29 0.7/1/0.25/0.05 22,000 18,000 100
W30 0.6/1/0.35/0.05 20,000 16,000 120
W31 0.8/1/0.15/0.05 25,000 20000 80
[0278]
Example 1

The preparation of the photochromic composition

To 5g of the polyurethane-urea resin (Ul) and 0.25g of the photochromic
compound (PC1), 20g of isopropyl alcohol as the organic solvent and 0.25g of

bis(1,2,2,6,6,-pentamethyl-4-piperidyl) sebacate as the photooxidation preventing agent
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were added; then stirred at 80°C, and dissolved by ultrasonic wave to obtain the
photochromic composition.
[0279]

The nroduction of the photochromic Jaminated article

The obtained photochromic composition was coated to the PET film (Purex film
with silicone coating film made by Teijin DuPont Films Japan Limited.) and dried for 1
hour at 80°C, then the obtained photochromic sheet having the thickness of 30pum was
released from PET film. Then, it was placed between two polycarbonate sheets having
the thickness of 400um, and further heated for 30 minutes at 100°C to obtain the
laminated article having the photochromic characteristic of subject.

[0280]

When the obtained photochromic laminated article was evaluated; and the
optical color density was 1.0 and the color fading speed was 90 seconds and the
durability was 90% as the photochromic characteristic. Also, the adhesive strength of
the photochromic laminated article was 30N/25mm. Note that, these evaluations were
carried out as followng.

[0281]

The photochromic characteristic

By using the obtained multilayer as the sample, the light was irradiated to said
sample for 120 seconds using Xenon Lamp L-2480(300W) SHL-100 made by
Hamamatsu Photonics K.K. via Acromass filter {(made by Corning Incorporated) at
23°C and the beam intensity of 365nm=2.4mW/cm’, 245nm:24uW/cm2 at the
multilayer surface for 120 seconds for the color development, and measured the
photochromic characteristic of the laminated article.

[0282]

1} The maximum absorption wave length (Amax): it is the maximum absorption
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wave length obtained from the spectrophotometer (Multichannel Photo
Detector-MCPD1000) made by OTSUKA ELECTRONICS CO..LTD. Said maximum
absorption wave length relates to the color tone during the color development.

[0283}

2) The color optical density {e(120)-¢(0)}: the difference between the
absorbance &(120) after irradiating for 120 seconds at said maximum absorption wave
length and the absorbance £(0) at no irradiation at the maximum absorption wave length.
As this value is higher, it indicates that the photochromic property is further excellent.

[0284]

3) The color fading speed {t1/2(sec.)}: the time required to reduce the
absorbance at said maximum absorption wave length of the sample to be 1/2 when the
light irradiation is stopped after 120 seconds irradiation. As this time is shorter, it
indicates that the photochromic property is further excellent.

[0285]

4) The durability (%) = {(A48/A0) x 100} : the accelerated deterioration test
was carried out in order to evaluate the durability of the color development due to the
light irradiation. That is, the obtained laminated article was carried out with the
accelerated deterioration for 48 hours by Xenon Weather Meter X25 made by Suga Test
Instrument Co., Ltd. Then, the evaluation of said color optical density was carried out
before and after the test, and measured the color optical density before the test (A0) and
the color optical density after the test (A48). The value obtained by {(A48)/A0} x 100
was determined as the remaining ratio (%), and defined as the standard of the durability
of the color development. As the remaining ratio is higher, it indicates that the
durability is higher.

[0286]

The adhesive strength
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The obtained iaminateéd article was made into the sampie peace having the
adhesive portion of 25 x 100mm, and installed to the test machine (Autograph
AGS5000D, made by Shimadzu Corporation). The tensile test was carried out at the cross
head speed of 100mm/min, and measured the adhesive strength.

[0287]

Examples 2 to 83

The preparation of the photochromic composition and the production of the
photochromic laminated article were carried out as same as the method of Example 1
except for using the polyurethane-urea resin, the photochromic compound and the
organic solvent shown in Table 11, 12, 13 and [4. The evaluation results of various
photochromic laminated article obtained are shown in Table 11, 12, 13 and 14.

[0288]

Example 84

The preparation of the photochromic composition

20g of isopropyl alcohol as the organic solvent was added to 3g of the
polyurethane-urea resin (W1), and stirred at 80°C while dissolving by the ultrasonic
waves. After the polyurethane-urea resin was confirmed being dissolved, it was cooled
to the room temperature, 0.15g of isophorone diisocyanate (D component) and 0.25g of
the photochromic compound (PC1) were added and mix stirred to obtain the
photochromic composition,

[0289]

The production of the photochromic laminated article

The obtained photochromic composition was coated to the PET film (Purex film
with silicone coating film made by Teijin DuPont Films Japan Limited.), in the
experiment room under the presence of the moist (23°C, relative humidity of 50%), it

was dried for 30 minutes at 50°C, and the PET film was removed; thereby obtained the
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photochromic adhesive sheet having the thickness of 40um. Nekt, the obtained
photochromic adhesive sheet was placed between two polycarbonate sheets having a
thickness of 400pm, and in the experiment room under the presence of the moist (23°C,
relative humidity of 50%), it was left for 24 hours at 40°C, and further carried out the
heat treatment for 60 minutes at 110°C, thereby the laminated article having the
photochromic characteristic of the object was obtained. Note that, when the infrared
absorption of the photochromic composition and the photochromic adhesive sheet taken
out from the laminated article were verified, the peak of the isocyanate group at the
photochromic adhesive sheet decreased, and it was verified that the isophorone
diisocyante was reacting. Also, the peak of the isocyanate group in the photochromic
adhesive sheet was confirmed to decline along with the time.

[0290]

When the obtained photochromic multilayer was evaluated, the color optical
density was 1.0 and the color fading speed was 90 seconds, and the durability was 94%
as the photochromic characteristic. Also, the heat resistance of the photochromic
laminated article was 130°C, the initial adhesive strength was 80N/25mm, and after the
boiling test it was 70N/25mm. Note that, these evaluation was catried out as same as the
example 1, and in regards with the adhesive strength, the measurement was carried out
for the initial and those after one hour of the boiling test using the distilled water.

[0291]

Examples 85 to 127

The photochromic composition was prepared by the same method as the
example 84, except for using the polyurethane-urea resin, the isocyanate compound and
the organic solvent shown in Table 15 and Table 16. Note that, obviously, as same as
example 84, the photochromic compound (PC1) was blended so that it is 5 parts by

weight (the actual used amount 0.25g) with respect to polyurethane-urea resin (A
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component). Also, by using the obtained photochromic composition, the photochromic
laminated article was produced as same method as example 84.

[0292]

The evaluation results of the obtained various photochromic laminated article
are shown in Table 15 and Table 16. In these examples, when the infrared absorption
spectrum of the photochromic adhesive sheet was verified, the peak of the isocyanate
group decreased in all sheets, thus it was confirmed that various isocyanate group used

were reacting.

[0293]
{Table 11}
A component B component € component Glher The Flm ‘The photocheomic charetenstics The reloase
T The added T The added e The added " The added thicknf:ss N The color The color The durabli strength
I L smount (g} L ot (g} YL arount (g ype amount (g} {ym) nax optical density fading speed ¢ Qumy [N/25tmm)

T sasmple | Ul 3 BCH 0,23 Cl 2 TINUVINTGS 0.25 30 585 1.8 90 90 30
Fample 2 2 3 PCY 023 Cl 20 TINUVINTGS (.25 30 583 1.1 50 a0 30
Fxample 3 U3 3 PCI 025 1 0 TINUVINGS 0.25 30 585 11 40 g5 30
Example 4 U4 5 PC1 9.25 <2 20 TINUGVINTSS .25 30 383 1.0 8 95 [
Fanple 3 U3 3 PCl 425 C3 20 TINUVINTSS 0.25 30 585 1.1 55 9% 4
-xanple 6 P 5 PC1 0.2% C4 21 TINUVINTGS .23 30 385 1} 45 92 Gl
Example 7 Ut 5 PCI 0,25 (s i3 TINUVINTGS {35 30 338 12 4) 82 30
Lixammple § Ug 5 Pl 0.25 Ch 2 TINUVINTSS 025 0 385 L0 80 95 50
Example 9 U9 5 PCI (.25 C7 20 TINUVINTGS (.25 30 585 1l 56 88 33
Example 10 Uil 3 PCE .25 C2 20 TINUVINTGS (.25 30 585 15 35 9 50
Fvample 1 1311 3 PCH 025 1 i} TINUVINTGS 0.25 30 583 1.0 90 il 28
Example 12 UI2 3 PCI 125 Cl ] TINUVINTGS (.25 k] 385 i1 30 W H
Example 131 U13 3 ! 025 Cl 20 TINUVINTGS .25 30 585 1.1 40 88 30
Waample 14 | Ul4 3 PCl 025 Ch 20 TINUVINTGS .25 i 583 1.6 80 9% o0
[Exarmpie 15 15 3 PCl .25 <6 20 TINUVINTES 025 36 585 1.1 55 98 2]
[Fxample 16 | Ul6 3 PLI 0.2 o 20 TINUVINTSS 0.25 30 585 L1 43 94 it}
[Example 17 17 5 FC1 .28 o 0 TINUVINTGS 0.25 38 585 12 40 85 50
Fxample 18 [ UI8 3 PCl 025 b i FINUVINTGS 0,25 30 585 168 20 93 i
Fxample 19 1 U9 3 PCL 1125 U6 20 TINUVINTGS 0.25 30 383 11 50 2 40
Example 20 | U20 5 PCl 035 €2 20 TINUVINTGS 0.23 30 585 1.0} 53 04 50
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[0294]
[Table 12]
A component B compoent C component Othrer The photochromic charcieristics
The film . The rekease
. - . The coler |,
The added The added The added The added | thdckesss |, . The color | strengh
e araount (g} Ty amount (i) Ty amowt () Trpe amount {gh | () ey 35:::\! fading speed The durabity NASmm}
Eocampls 21 Uz 3 PCY .25 6 0 TINUVINTGS .25 K] 585 Lo 30 e 4
Example 22 Y2l 5 PC1 0.23 6 2 TIKUVINTGS .25 30 585 LD 44 Y3 5
Exampie 23 U3 s BC1 0.25 Cd 20 TENUVINDSS 0.35 3 385 0.9 6l 85 50
Example 24 124 $ FCl 0.25 Co 20 FINUVINTeS 035 kil 385 1.4 44 91 55
Examiple 23 Uz3 3 PCY £.25 2 i) TINUVINTES .25 30 385 &9 75 a8 45
Esarple 26 126 5 PCI 0.25 2 0 TINGVINTEE .25 0 335 0.9 65 98 30
Example 27 L27 bl PCl 025 2 20 TINUVINTGS 0.23 it 533 1.2 #0 43 50
Fxamphe 28 28 3 PLE 015 C2 20 TINUVINTSS 0.25 30 383 1.2 33 a0 i3
Lvample 29 L2 5 Pl 0.2 [ 20 TINUVINTSS 023 il 585 1.2 i 85 40
Example 30 130 3 PCl V) C2 20 TINUVINTES .25 K 383 11 50 98 5
Dxample 31 U3l M PCi 06,23 2 20 TINUVINTGS 025 K 385 12 45 96 30
Example 32 Ui 3 Cl 0.35 CHC4Cs | 12 TINUVIN TGS 0.25 0 585 10 60 9 45
Example 33 Ok 5 P 0.25 CYCHCs | 1an TIRLYIN 68 025 K 555 1.2 45 93 3
Example 34 U 3 PC) .25 &) 20 TINUVINTOS 413 M 585 1.0 Y il 42
Txsmple 35 U3s 3 PCY 0.25 Co ki TINUVINTES 0.25 30 388 LY i 88 43
Exampk 36 Us6 3 PCY .25 6 2 TINUVINTES .25 K 583 Lo &0 o7 33
T xpmple 37 Uiy 5 PCL 0.35 o 20 TINUYINTSS 025 X 588 L2 70 95 56
Exampk 38 1K) 5 PCY 0.25 2 20 TINUVIN 763 0.23 3D 583 07 150 4 40
T xampk: 39 U 5 PCI 0.25 Cé 20 TINUVINTES 0.23 i 585 1.2 i3 Tt 30
[Example 40 40 3 PCI 025 Ch 20 TINUVINTES 5 30 485 12 30 w 30
Examgle 41 U] 5 PCL .25 2 )] TINUVINTSS 0.25 3 588 0.6 1] 95 33
\Example 42 027 5 PCHRCZPCS 0.03/0.04/0.18 2 20 HNUV]N?‘?” 0.25/0.05 kiG 5 L1 45 97 i
Trganox243
IExampie 43 v 5 PONPCIPCE 0.83/0.04/0.18 2 H FNUVIN S/ 5.25/0.05 kit 5% il 45 9% 30
Irganox243
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[0295]
[Table 13]
A component B component C component Other The fiin 1*{5265?.!}];’:%];?;“;1 ;:Dll}-arcterzsims The release
The added |, The added The added | The added | thickness § | . i e sirength
Type amont {g) Type amount {g) Type amount (g) Fype amount (g) {um) b | - optical fadig The durabity (N/25mm)
& & & i density speed o
Example 44 Zt 5 PCl .25 Gl 28 = - 30 585 18 90 95 60
Example 45 22 5 PC1 825 Ct 20 - - 39 585 1.1 50 94 85
Example 46 23 5 PCl .25 C1 28 - - 36 585 1.1 40 88 85
Example 47 74 5 PC1 0.25 c2 20 - - 30 585 1.0 80 98 15
Example 48 25 5 PCY 0.25 c2 20 - - 30 585 1.3 55 g8 85
Example 48 i} 5 PG 0.25 G2 20 - - 30 584 11 45 94 85
Example 50 27 5 PG 0.28 G2 20 - haid 30 585 1.2 40 85 80
Example 51 8 5 Pcl 0.28 G2 20 - - 30 585 1.8 70 45 10
Example 52 il 5 PC1 0.25 C2 28 - e 30 585 1.1 50 92 70
Example 53 | Z10 5 PC1 0.25 C2 20 - - 30 585 10 50 48 65
Exarmple 84 | Z11 5 PCH 0.25 C2 20 - - 0 585 1.0 40 92 65
Example 65 | 712 5 PC1 0.25 o 20 = - 3¢ 585 09 60 88 65
Example 56 | 213 5 PC1 0.25 074 20 - - 30 585 0.9 75 98 i1i)
Example 57 | Z14 5 PC1 0.25 c2 20 o - 30 585 0.9 §5 98 a0
Exarple BB | 215 5 PC1 0.25 c8 20 - - 3 585 1.2 40 95 53¢
Evampls 50 | 716 5 2C1 0.25 C3/C8/C6 771712 - = 30 585 1.2 35 93 78
Example 60 | 717 ] PCH 0.25 C4/05/CB1  9/1/10 - -~ 30 585 1.2 35 98 68
Example 61 Zi8 8 PGt 0.25 c2 20 - - 30 585 1.1 60 98 48
Exarmple 62 | 719 g PGt 0.25 G2 20 - - 30 585 12 45 g6 70
Example 63 | 720 5 PGl 0.28 G2 28 - - 30 585 18 60 88 70
Example 64 | Z21 5 PC1 0.25 G2 28 = - 30 585 1.2 48 97 65
Example 65 | 722 5 PC1 825 2 20 - - 30 585 16 60 97 65
Example 68 | 223 5 RC1 0.25 c2 20 b - 30 585 1.0 50 88 85
Example 67 | 724 5 PGt 8.25 c? 28 - - 30 585 1.0 50 97 85
Example 88 | 225 5 PCY 0.25 oy 20 = — 30 585 1.0 50 92 80
Example 69 | 778 5 PC1 0.25 cz 20 = - 3¢ 585 1.0 50 98 bii)
Example 70 | 227 5 PC1 8.25 o2 20 - b 30 585 11 45 80 55
Example 71 228 3 PGl 0.25 52 20 = - 30 585 11 50 98 24
Example 12 | 228 5 PCi 0.25 Cz 20 - - 30 585 1.1 50 98 65
Example 73 | Z30 5 Po1 0.25 G2 20 - - 30 585 1.0 60 98 65
[0296]
[Table 14]
A comptent B component C compenent Other T'he photochromic charcteritics
- = . fhe fn 'E‘h:%::olo; The color l The releise
o | The added The added The added The added | thickness . e N strength
fywe amount (g} Tye amount {g) Trpe amount (g) Type amoud {g) a1 oplc! fadng | The dursbity N3
L . N/Zdmm
& € ' (4 dersity | speed ¢ )
Fxample | 731 3 PCL .25 Cl 20 - = 30 385 1.1 50 54 63
Example 75 | 732 5 PCI 0.25 C2 pill - - B 545 11 45 98 85
Fxample 76 | 233 5 Pl 025 C2 i - - 30 583 .9 83 9 85
Example 77 | 234 5 PCl (.25 2 i = = Ell SHS 0.9 83 %8 85
Exaimple 78 | 235 5 PCI (23 C2 20 - - 30 585 L1 55 92 80
Fxample 79§ 236 5 PCL (.23 (2 20 - = 30 583 L0 55 91 80
Example 80 1 739 5 PCIPCIPC3 | 003004018 | C2 20 - - 3 570 Li 45 97 9%
Example 81 | 239 5 PCUPCUPC3 | DOFGO40.18 | €2 20 Irpanox245 (.05 30 570 1} 45 5 50
Exanple 82 | Z40 5 PCLPCIRCS | 003/0.040.18 | C2 20 - - 3 570 11 47 a7 85
Fxample 83 | 740 5 PCUPCHPCS | 0.030.040.18 | €2 20 Irganox245 .05 3 570 1§ 8 9% 83
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t160 W5 5PCI10.25 D2 018 585 1.1 54 98 120 IlI' 140 W5 t5 PC1 029 Di 011 Co 20 S85 1.1 51 98

120 115 140, WS PCI10.25D4 013 C0O 20 585 9211090 1501 ,W55 PCT/P2011/067841
Our ref:WP11037

{0297]
[Table 15]
A component B component D component € companent Other The phetochromi: charcterstcs Te m}ea.se slieayls
(N/23mm) .
The heat
e o The added The added |, | The added Theakied | | Theaddeg | | | oM TRGRC] o Aferde ’“ﬁ?;‘“"
Type .| Twpe Type Type Type dmax | optival fading | The durability | The initat "
arnpunt (g} ammount {g) ameunt (g) At (g) amaune {g) . oilimg test
density speed
Exampls 84 Wi b PCI 0.25 D 615 £l il - - 385 1.0 o0 %4 80 n 30
Example 83 W2 5 BCl 025 21 015 €l 0 - - 53¢ LI 50 a2 90 30 133
Example 86 W3 5 PCl 0.25 24 0.15 €2 0 - - 385 Lo 80 98 120 110 150
Example 87 Wi 5 (i 0.23 D1 415 €l 20 - - 385 LI 35 9% 130 13 145
Ixample 88 W5 5 BCH 0.25 31 015 £2 20 - - 385 L1 45 94 130 120 145
Example §9 W 5 PCl 025 B .15 2 20 - - 385 12 40 85 120 10 130
Example 9 W7 5 e .23 3] 18 €l i) - - 583 Lo 70 94 120 110 140
Examle 91 W3 5 o] .25 D1 {15 C2 20 - - 58S I} 50 9 a0 & 133
Example 92 Wo 3 PCI 0,25 D1 013 Cl 20 - - 388 I i 54 110 105 140
Fxample 53 | Wi 3 PCI 0,25 D1 0.4% 2 20 - - 585 1.0 30 98 a5 80 133
Brample 94 | W11 3 PCL 0.25 [2)] 015 c2 n - - 585 1.0 40 92 S0 an 120
Example 93§ W12 3 PClL 0.25 D3 018 €2 0 h - 583 0.9 60 88 80 68 130
Example 96 1 WI3 ] PCE 915 2} 8.1 €2 20 - - 585 Ll 45 9% 103 100 130
Example 97 1 Wit 3 PCI 023 Bl 433 ¢l iy - - 585 0% 15 a4 2 g 154
Example 98 | WIS 5 PCH 0.28 02 015 2 pit] = = 585 a9 65 95 S 0 150
Example 9% 1 W16 5 PCl (.25 22 G135 £6 20 - - 585 12 40 95 115 100 ERLt]
Example 100 | W17 5 PCl (.25 531 815 C3CHCH T2 - - 385 1.2 35 BE] 40 20 100
Exumple 103 | WIB 3 el 8.25 D1 015 C4ICSICE 91/10 - - ) 12 35 an 80 Fil) k)
Example 102 | W19 3 higss | {.25 D1 013 2 20 - - 385 i1 &0 9 115 105 140
Example 103 | Wag 3 PCL 0.25 D1 05 2 20 - - 585 12 45 96 1o 105 130
Example 104 | WII 5 BC1 0.25 D1 0.15 2 0 - - 385 1.0 a6 98 95 el 138
Example 105_| W22 3 P 0.25 D3 815 Cé 0 - - 385 12 45 57 bi) 50 130
Example 106 | W23 5 PC 028 2] 013 6 mn - - 3B 10 60 97 &5 75 140
Example 107 | W24 5 P .25 D3 9.43 ] n o - 585 0% 83 958 126 g 130
Example 108 | W2s 3 P 0.25 D 0.45 Cé 20 - - 588 09 85 o8 110 s 123
Example 109 | W26 3 Pl 0.25 D1 015 G2 0 - - SRS i0 50 92 H o 1335
Example 110 | W27 5 BPCL 0.25 D1 815 2 0 - - 585 1.0 50 98 o 80 125
Example 111 | W28 3 PCI 0.25 D1 015 C2 20 - - 383 L1 46 90 0 100 i40
[0298]
[Table 16]
A compongst B conmponen) 3 componeni C comporenl Othey The photockromic charcieristios The rkase slr?ngﬁ:
' L I
resktance
Tt | Th aded The wied Theodled | Theadid || ook Thosn i, | agerhe) O
Fype Type Ty Tipe Type Jnmx | optical fadimg | The dwrabifty | Theiniid |
amoun {g} ampunt (g} amount {g) amount {g} anount (g} , hoiling test
demsty | speed
Wi § PC1 0.23 )] 0004 j#) P = - 583 13 35 9% o 8 5]
W5 § PCl 015 Dy 0402 C2 0 = - 585 11 b2 98 100 9 0
WS $ PCl 025 Dy 03 C2 pii] - = 385 11 el 9 it 1 156
WS 3 PCI 6.25 Bi {49 2 i) - - 383 L1 63 86 105 88 160
W5 i PCi 0.2% ¥4 218 %] i) = - 383 L1 54 o 120 10 140
W3 ] PCY 0423 D3 8.1 b 0 - - 3 i1 i 98 120 115 140
Wi 5 PCI 0.25 D4 613 6 0 - = i) i) i 9 He o0 150
W3 5 Bl 0.3 03 9.34 h i = - 383 11 35 98 6 113 i35
W3 3 %] 0.2% D6 0,51 Ch 0 - - 383 11 ba) o8 Hlg 1890 135
W3 5 PCi 0.23 7 15 &) A - - 585 11 s 95 %0 iy 120
W19 3 PCIPCAPCT | D.030.0440.18 Di .25 CHICT 812 - - 570 11 45 9 130 0 130
W29 3 PCIFCPCI | 0.030.0440.18 1] 01,15 C6iCT 812 Irganox2ds (.05 570 1.1 43 44 130 {0 130
Wil bl BCUPCIPCY | BOMLG4D.I8 Dl 125 CHICT 811 - - 570 Lt 48 4 120 116 14
Wil 3 POVPCIPCY | GOM0.G40.18 )| 4.5 CHET 8113 Irganox245 .05 58 Ll 49 9 120 116 135
Wit 3 PCIPCHPCS | G.03M.040.18 3]} .25 Carc? 80 - - 370 L1 41 97 106 %0 10
Wi 5 PCHPCUPCI | 0.030.040.18 D1 0.2% CHC? a2 Irprox2ds 0.05 570 11 42 ol 104 0 s
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PC1 929 Di 034 CO 20 - 585 Li 5598 1120 1110 335 W5 PCI1 025 DO 0.53 04 19 - - 585 11 55 98 110

100 1 W55 PC1929 D7 153 C6120 585 LI 50 9590 70 120 0029 s PCI/PC2/PD310ar809490 18
Our refWP11037

[0299]
Comparative examples [ to 7

The preparation of the photochromic composition and the production of the
photochromic laminated article were carried out as the same method as the example 1,
except for using the polyurethane-urea resin, the photochromic compound and the
organic solvent a shown in Table 17. The evaluation results of the obtained various

photochromic multilayer bodies are shown in Table 17.

[Table 17]
A component B component C component Addttives The fim The PhﬁtDCh"(”]"‘;‘C chlarc-ter!stlc-s The release
Tupe| T added 1§ Theadded || Thoadded | The added | tickness | 1 The color }c ;—m The ducabilt streneth
PR amount (2} Y imount fa} M amount (g Lo - {a} {um} smar optical densiy %;e:;’ © Surabity (Nf25mm)
Comparative |\ sl s iper] o025 6 20 - - 30 | sss i 20 50 20
exampie 1
Comparative .
U43 kKl PCH 025 (&) 20 " - b 583 08 100 G0 20
examnple 2
Compazatie || s |roil 05 s 20 . y | ss 12 45 70 15
example 3
Conparative U4 5 PCI 0.5 Cé 20 - - 3¢ 585 t1 65 85 15
example 4
Comparative | 4,0 5 PCI 0.25 6 20 - - 30 585 6.9 100 50 20
oxanple 3
Compatative | ., 5 rei 0.25 o2 20 - - 30 585 1.0 42 80 50
example ¢
Compaatve {uas | s leer| oz | 2 20 . - 36 | s 1 38 60 20
exanpie 7

Comparative example 8

The polyurethane resin (I} comprising the isocyanate group in the terminal end
of the molecular chain, and the polyurethane resin (1) comprising the hydroxyl group at
the terminal end of the molecular chain were prepared as described in below,

[0302]
(The preparation of the polyurethane resin (I})

100g of polycaprolactonepolyol (Praccel made by DAICEL CORPORATION)
having the number average molecular weight of 1000, 39.5g of

4,4’ -methylenebis(cyclohexylisocyanate) were added into the three-necked flask having
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DI 0.15 C6/C7 8112 - 570 1.0 45 97 130 120 130 00295 PCI/PC2/PC3 0 0710 04/0 18 DI 0.25 'C6/C7
8112 hgatrox.245 0.05 570 1.1 45 99 130 120,130 00305 PCI/PC2/PC3 0183/0Poa/04&®1 0.15 C6/C7
8/12 -5701.1 48 97 120 110 '140 0030 15 PC1/PCDPC3 90990140 18 DI ®¢5ref @3 708/12

a stirring blade, a cooling pipe, a thermometer, and nitrogen gas introducing pipe; and
reacted for 6 hours at 90°C under the nitrogen atmosphere, thereby obtained the
prepolymer (the polyurethane resin (I)) having the isocyanate group at the terminal end.
The number average molecular weight of the obtained prepolymer (the polyurethane
resin (1)) was 2500 in terms of polyoxyethylene (the theoretical value; 2800).

[0303]
(The preparation of the polyurethane resin (11))

100g of polycaprolactonepolyol (Praccel made by DAICEL CORPORATION)
having the number average molecular weight of 1000, 613g of
4,4’ -methylenebis(cyclohexylisocyanate) were added into the three-necked flask having
a stirring blade, a cooling pipe, a thermometer, and nitrogen gas introducing pipe; and
reacted for 6 hours at 90°C under the nitrogen atmosphere, thereby obtained the
prepolymer having the isocyanate group at the terminal end. Then, after 200ml of DMF
was added, 12.7¢ of 1,4-butanediol was dropped under the nitrogen atmosphere, and it
was reacted for 24 hours at 90°C after the dropping was completed; thereby the
polyurethane resin (II) having the hydroxyl group at the terminal end of the molecular
chain was prepared. The number average molecular weight of the obtained polyurethane
resin (IT) was 20000 in terms of the polyoxyethylene (the theoretical value; 18000).

[0304]

By using, the polyurethane resin (T) and polyurethane resin (II) obtained in the
above, THF (C6) as the organic solvent in the blending amount shown in Table 18, and
0.25g of the photochromic compound (PC1), the photochromic composition was
prepared by the same method as example 84. Also, by using the obtained photochromic
composition, the photochromic laminated article was produced by the same method as
example 84.

[0305]
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Irpanox245 0.05 570 1.1 49 99 120 HO 135 W31 5 PC1/PC2/0C3 903/0041018 DI 025 C6/C7 8112
570 1.1 41 97 000 90 110 1PCI/PC2/PC3 90310 0410 18 DI 025 NC? 10/MQrtigansamasio05 570 1.1
42 99 100 90 .105 PCT/JP2011/067841 Our ref:WP11037 [0299] Comparatit ekahiples’1 to 7

The preparation of the photochromic composition and the production of the photochromic laminated
article were carried out as the same method as the example 1, except for using the polyurethane-urea
resin, the photochromic compound and the organic solvent a shown in Table 17. The evaluation

resuls of the obtged vatious PROIRENIPTE ANV E0LES AU IRMR: Dl RIRA 723001 Table

are shown in Table 18.

[0306]
[Table 18]
. . The release strengh
. polywrethaze resi polyarethane resin B component C component The photochramic charcteristics * Ei ;;;i:&;ﬁg( The keal
Comparative )
’ . The toler seslance
exaampl No 7 The added T The added T Tie added T Thie added s Tite color b | The dusbity | Tho il After the e
WL ot (g} ¥ amennt (g} R amount {g) e amoiit (g} " | optical density e dg ’ botfmg test
Compatae |y 1 s o | s e s les| ow | wr | 0 & 0 # )
example §
[0307]

As clear from the above examples 1 to 43, the polyurethane resin prepared using
the suitable ratio of the polyol compound (Al component), the polyisocyante compound
(A2 component), and the amino group containing compound (A3) in accordance with
the present invention has excellent photochromic characteristic, the adhesive strength
and the heat resistance.

[0308]

Further, as clear from the above examples 44 to 83, the polyurethane-urea resin
prepared by using the suitable ratio of the functionalization compound (A4 component)
comprising the piperidine structure, the hindered phenol structure, the triazine structure
or the benzotriazol structure within the molecule, in addition to Al to A3 components,
has further excellent photochromic characteristic, the adhesive strength (the adhesion)
and the heat resistance.

[0309]

Also, as clear from the above examples of 84 to 127, the photochromic
composition mixed with the polyurethane-urea resin (A component), and the isocyanate
compound (D component) according to the invention, has excellent photochromic

characteristic, and the adhesive strength (the adhesion), and the heat resistance, and
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C component Additives The film thickness , Bull) The photochroircte 3 X The release strength
(N/25mm) Type The added amount (g) Type The added amount (g) Type THe/Bddédedmbunt (g) Type
The added amount (g) tense The color optical density optical The color sp@éﬁ%@lﬂlﬁ?gbility c™alli"
example 1 U425 PC 1025 C6 20 30585 1.1 70 90 20 Comparative example 2 U43 S PC1 025 C6 20

particularly has excellent adhesive strength (the adhesion).

[0310]

On the other hand, in the comparative examples 1 to 5, the diol compound was
used instead of the amino group containing compound, thus the adhesive strength and
the heat resistance are lowered, and it did not simultaneocusly satisfy all of the physical
properties.

[0311]

Also, in the comparative example 6, by using the polydiol compound having the
molecular weight of 400 to the chain extender, the weather resistance, the heat
resistance, and further the adhesive strength further decreased. Also, as the comparative
example 7, when the urethane resin was prepared without using A3 component which is
the amino group containing compound, the softening point became too low, and the
durability (the photochromic characteristic) and the adhesive strength declined.

[0312]

Further, in the comparative example 8, the urethane resin composition made in
to a high molecular weight after the film forming and mixing the prepolymer
comprising the isocyanate group at the terminal end and the polyurethane resin
comprising the hydroxyl group at the terminal end is used. However, in this case, the
durability of the photochromic characteristic and further the adhesive strength were not
sufficient.

[0313]

The preparation of the adhesive agent

The adhesive agent 1: the urethane (meth)acrylate adhesive agent
50 parts by weight of urethane oligomer tetra acrylate (tetrafunctional, U-4HA
made by Shin-Nakamura Chemical Co.Ltd), 40 parts by weight of

triethyleneglycoldimethacrylate  (bifunctional), 10  parts by  weight of
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30 585 0.9 100 90 20 Comparative example 3 U445 PC1 0,25 Ce 20 30585 1.2 45 70 IS ewnParan"
example 4 U455 PC10.25C6 20 30585 1,1 65 85 15 Comparative exampieiBo46067RC1 0.25 C6
20 30585 0,9 100 60 20 Our ref:WP11037

v-glycidoxypropylmethacrylate (bifunctional), and 0.5 parts by weight of mixed product
(Irgacure 1870 made by CIBA Speciality Chemicals.) having 3:7 ratio of
1-hydroxycyclohexylphenylketone as the photopolymerization initiator and
bis(2,6-dimethoxybenzoyl)-2,4,4-trimethyl-pentylphosphineoxide were stir mixed;
thereby the adhesive agent 1 was obtained.

[0314]

The adhesive agent 2: the 2 liquid type urethane adhesive agent

38 parts by weight of the urethane prepolymer having the hydroxyl group at the
terminal end by reacting isophoronediisocyanate and polycarbonate polyol having the
number average molecular weight of 800 in the mol ratio of 3:4, and 200 parts by
weight of THF were mixed; and 5 parts by weight of isocyanurate modified
hexamethylene diisocyanate having the isocyanate group at the terminal end were
added; thereby the adhesive agent 2 was obtained.

[0315]

The adhesive agent 3: the moisture curable urethane adhesive agent

Under the nitrogen gas atmosphere, 18 parts by weight of polycarbonate diol
having the number average molecular weight of 800, 10 parts by weight of
isophoronediisocyanate, 100 parts by weight of DMF were prepared, and reacted for 5
hours at 100°C under the nitrogen atmosphere; then 1.2 parts by weight of
1.4-butanediol as the chain extender were dropped and continued to react for 5 hours at
100°C, followed by removing the solvent by reduced pressure thereby obtained the
polyurethane resin.

[0316]

To 10g of the obtained polyurethane resin, 50g of THF as the organic solvent
was added, then dissolved by stirring at the room temperature; thereby the adhesive

agent 3 was obtained.
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Comparative example 6 z.37 5 PC1 0.25 C2 20 30 585 1.0 42 80 50 Comparative example 7 Z38 S
PC10.25C220 30585 1,1386020 [0301] Comparative example 8 Aherpolyueetkane resin (1)
comprising the isocyanate group in the terminal end of the molecular chain, &4t & Bblyéitethane resin
(1) comprising the hydroxyl group at the terminal end of the molecular chain were prepared as
described in below. [0302] (The preparation of the polyurethane resin (1)) 100g of
polycaprolactonepolyol (Praccel made by DAICEL CORPORATION) having the number average
molecular Weight@f t 00, 39.5¢g of 4,4'-methylenebis(cyclohexylisocyanate) were added into the
three-necked flas ?ﬁ ng a stirring blade, a cooling pipe, a thermometer, and nitrogen gas

introducing pipe; ?‘I?Q e{fﬁ?ﬁéﬁ%g g[[% nq Q(cl)){;{ﬁa]%%r%g%%gggmﬁ&}rg&g&i@gﬁ%were, thereby obtained the

prepolymer (the polyurethane resin e Isocyanate group at the terminal end. The number

average moleculaggveightoef the gptaineg Rigp@lvmast-¢ihe palydrethangwregin ()saas 2500 in terms of
polyoxyethylene (the theoretical value; 2800). [0303] (The preparation of the polyurethane resin (11))
100g of palycapikelegiandpalyoh{&adcetlemaddyiiic Bb CRRRO RSO havng theé mumber
average molecular weight of 1000, 61.3g of 4,41-methylenebis(cyclohexylisocyanate) were added into
the three-rigickied fldbk Havingamstiating:bladebatboeithespipegentHerravaiiagicand nitrogen gas
introducing pipe; and reacted for 6 hours at 90C under the nitrogen atmosphere, thereby obtained the
prepolymer havina)ﬁﬁé}isocyanate group at the terminal end. Then, after 200m1 of DMF was added,
12.7g of 1 -buta(]ne&igl was dropped under the nitrogen atmosphere, and it was reacted for 24 hours
at 90C after thek ?opplng was completed; thereby the polyurethane resin (II) having the hydroxyl group
at the tern&q@&@gaggggg @Q{Q%I@trogﬁﬁﬁw%}%%gg{&g. The number average molecular weight of the

obtained polyurethane resin (IT) was 20000 in terms of the polyoxyethylene (the theoretical value;
18000). [0304]  ToBy; Wsipaiythetpatyuiaihangresing)) Fndopalylir et de rgsiic (1)l eliained in the
above, THF (C6) as the organic solvent in the blending amount shown in Table 18, and 0.25¢g of the
photochromidebmpalingifRC 1 jtth8hotedhte mitssdmpositipn wassprépareaiby th8sarife method as
example 84. Also, by using the obtained photochromic composition, the photochromic laminated article
was produbelyBpteeHrse Hseithotesscerimpe S4imaatisiomeds ipyed 19007840 it FePWP | 1037

The evaluation results qf th rious obtained photochromic laminated article hown,in Table 18.
10306] [TalfREFEE il St RS B URARARE Byl componet) and 025 0F the

photochromic compound (PC1) were added and stir mixed to obtain the photochromic

composition .

[0319]
The production of the photochromic laminated article

The adhesive agent 1 was coated on the polycarbonate sheet having the
thickness of 400um, and by using F30008Q (D valve) made by Fusion UV Systems
JapanKK., it was photocured for 1 minute in the nitrogen flow, thereby obtained the
polycarbonate sheet having the adhesive layer of layer thickness of Sum.

[0320]

The above mentioned photochromic composition was coated on the PET film
(Purex film with silicone coating film made by Teijin DuPont Films Japan Limited.),
and dried for 30 minutes at 50°C in the experiment room under the presence of the
moist (23°C, relative humidity of 50%), then the photochromic adhesive sheet having

the thickness of 40um was obtained by removing the PET film. Next, the obtained
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polyurethane resin B component C component The photoehiomic eharcteristies The rehase strength
(N/25rom) The heat resistance (c) Type 111e added " ,amount (g) Type Thewmdded amount (g) The
added amount (g) T i .The addedl ,, amount (g)11 Mane k The rad optical dénsityt"Wie Iéafor fad 18 IL
speed The &nobility The Pinot After the bodmig It Comparative exatnple S () 2.5 (11) 2.5 PCI 0.25
CO 20 587 1.1 50 60 80 40 go
photochromic adhesive sheet was placed between two polycarbonate sheets having the
above mentioned adhesive layer, and left for 24 hours at 40°C in the experiment room
under the presence of the moist (23°C, relative humidity of 50%), then it was further
heat treated for 60 minutes at 110°C; thereby the laminated article having the
photochromic characteristic of the subject was obtained.
(0321}
When the obtained photochromic laminated article was evaluated, the color
optical density was 1.1, and the color fading speed was 98% as the photochromic
characteristic. Also, the initial adhesive strength was 150N/25mm, and after the boiling
test it was 130N/25mm. Note that, these evaluations were carried out as same as the
example 1, and regarding the adhesive strength, the measurement was carried out to the
initial one and those after one hour from the boiling test using the distilled water.
[0322]
Examples 129 to 135
The photochromic composition was prepared by the same method as the
example 128 except for using the polyurethane-urea resin, the isocyanate compound, the
organic solvent shown in Table 19. Note that, obviously, as same as the example128,
the photochromic compound (PC1) was mixed so that it is 5 parts by weight (the actual
used amount 0.25g) with respect to polyurethane-urea resin (A component). Also, the
photochromic laminated article was produced by the same method as the example 128
using the obtained photochromic composition, and the adhesive agent shown in Table
19. Note that, the drying and the curing of each adhesive layer was carried out by the
method described in the following.
[0323]
The evaluation results of the obtained various photochromic laminated article

are shown in Table 19.

114



[0307] As clear from the above examples 1 to 43, the polyurethane resin prepared using the
suitable ratio of the polyol compound (Al component), the polyisocyante copaporpg (A2/gamponent),
and the amino group containing compound (A3) in accordance with the presént ini@Htidév has excellent
photochromic characteristic, the adhesive strength and the heat resistance. [0308] Further, as
clear from the above examples 44 to 83, the polyurethane-urea resin prepared by using the suitable
ratio of the functionalization compound (A4 component) comprising the piperidine structure, the
hindered phenol structure, the triazine structure or the benzotriazol structure within the molecule, in
addition to Al to A8 ponents, has further excellent photochromic characteristic, the adhesive
strength (the adhegion) and the heat resistance, [030 . Als r fro e ve examples of
84 to 127, the ph(??@)%ﬁ%g%?t Iggﬁ%gsolf%ﬁnen%lxg 1\\/1\ﬁtﬁét%g 60I%re%%%%ggﬁ%grggitﬁ\%ﬁ%%%%%nent), and
the isocyapate compound (D component) according to the invention, has excellent photochromic
characteristic, and the adhesive strength (the adhesion), and the heat resistance, and particularly has
excellent adhesivelsirength fibehadbesiendiesiflagenn the @ihaihandninthecosapatative examples
1 to 5, the diol compound was used instead of the amino group containing compound, thus the
adhesive sirepgificarizbtiagehbattrbaistaribe trieNoose ol Minahit aid aroedimutianes sty datissy all of the
physical properties. [0311] Also, in the comparative example 6, by using the polydiol compound
having thedndiEGiafgebhitibe 200/ 3 PRIeKamSkBAISE the ASHET faKriah B 1dRereat resistance,
and further the adhesive strength further decreased. Also, as the comparative example 7, when the
urethane régfﬁ'was prepared without using A3 component which is the amino group containing

compound, the sofening:poINL ST oo AL e Sufatili (e phajoekyamis chpsgtersi)

and the adhesive strength declined. [0312 Further, in the comparative example 8, the urethane
resin compasitinmasisitdafighmaesidlaniveighi afterohafilnnformiag ardsmixingdharepolymer
comprising the isocyanate group at the terminal end and the polyurethane resin comprising the
hydroxyl graiicatithe tefntinal aodrisndsethdHowsdeieihcthiditasd4€ie RIEREY ohtirebphbtochromic
characteristic and further the adhesive strength were not sufficient. [0313] The preparation of the
adhesive ayBreantoazehbaidagenthe: afecsiiaie ¢hidiphagsyiatédthesive agent 50 parts by

weight of urethane oligomer tetra acrylate (tetrafunctiongl. U-41-1A made by Shin-Nakamura Chemical
Co.L1d), 40 parts BIPVEIGH: BEHIESICRE ORI ATy 2te (BROHETBHAN O BAREBY eight of

y-glycidoxypropyimethacrylat ifunctiopal) aaig I weigh ' r q]ﬁﬁ Irgacure 1870
made by C):{IP gAg g%fecgfaﬁ&a hséﬁr%%t(t:)egl s‘.’snﬁag}ﬁgf 15: Fé%% (%gﬁg@éqfo%%y%%ﬁg%ﬁﬁ#eﬁly e%énag as the
photopolyr@@6@'@%@@94@@?&%&%&%@&5@&%&; A2 ArfvipethulirertylBhegrhineoxide
were stir mixed; thereby the adhesive agent 1 was obtained. [0314] The adhesive agent 2: the 2 liquid
type urethane adhjesis] agent 38 parts by weight of the urethane prepolymer having the hydroxyl
group at the terminal end by reacting isophoronediisocyanate and polycarbonate polyol having the
number average miaiblsul&i weight of 800 in the mol ratio of 3:4, and 200 parts by weight of THE were
mixed; and 5 parts by weight of ispocyanurate modified hexamethylenc diisocyanate having the
isocyanate group at the terminal end were added; thereby the adhesive agent,2 was obtaine: 03]
The adhesjye agent 37 the moisture curable urethane adhesive agent Unds

Ve, er the nitrogen g™
atmosphe 18 parts byrweight-ofrpetycarbenatetiothaving-the niffnber-average-motecutar wcig;;
) ﬁgrme
2 st

anoun (8) AMGAR (2] h
L Ll L FxNaYa fakdaal [alal oro: on NAKIC dei’slm:run LD NLIT DY
reacted for 5-hoursat 100CuRderthe-nifrogen-atmesphetethen 1.2 paftsiby weight of 1;4-buipned
as the chap.gxtender;were dropped and;cariiiued {0 react for bdeuss ak 100C, fokowed:by removing
: ticed e tharbhifaHtsihad the nolyrathadee #sin® 1031612 To b a-pffha.. 5
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propyleneglycol-monomethylether as the organic solvent was added, then dissolved by stirring at the
room temperature; thereby the adhesive agent 4 was obtained. [0318] Example 128 The preparation
of the photochromic composition To 5g of polyurethane-urea resin (W29), 20g of THF as the
organic solvent was added, and stirred at 80C while dissolving by ultrasonic wave. After the
polyurethane-urea resin was confirmed being dissolved, it was cooled to the room temperature, then
0.15g of isophoronediisocyanate (D component) and 0.25g of the photochromic compound (PCI ) were
added and stir mixed to obtain the photochromic composition. [0319] The production of the
photochromic laminated article The adhesive agent 1 was coated on the polycarbonate sheet
having the thickness of 400tim, and by using F3000SQ CD valve) made by Fusion UV Systems
JapanKK., it was photocured for 1 minute in the nitrpgen flow, thereby obtained the polycarbonate
sheet having the adhesive layer of layer thickness of Sum. [0320] The above mentioned
photochromic composition was coated on the PET film (Purex film with silicone coating film made by

Teijin DuPont Films Japan Limited.), and dried for 30 minutes at 50C in the experiment room under the
nracance 0of the moicet (22C relativie hiimiditns of BNO0AY thean the nhotochromiec adhecein/e cheet havinn




[0324] The curing method of the adhesive agent 1: the same method as the example 128. The
curing method of the adhesive agent 2: the adhesive agent 2 was coated orcthepolycendaonate sheet
having the thickness of 400pm, and cured by drying for 2 hours at 110C, thefeby¢h&Hdh¢éarbonate
sheet having the adhesive layer of thickness of 5pm. The curing method of the adhesive agent 3:
the adhesive agent 3 was coated on the polycarbonate sheet having the thickness of 400pm, and
dried for 5 minutes at 110C, then left for 1 hour under the humidified condition (40C, 80%RED ,
thereby the polycarbonate sheet having the adhesive layer of thickness of 5pm. The curing method
of the adhesive agent 4: the adhesive agent 431883 ted on the polycarbonate sheet having the

e Jharopts Ahdstiseial dimiies gl ieleaniic ANRIAONE RIRRLNA N T1e

adhesive layer of thickness of 5pm. component D component C

component Qtherf heirhatachiemic ahasoteabiiss Adberive Agepdhpsuigiea e strength NO rem) The
added o(g added 00 ed addedladded Dun al(gol(‘an The color optical denst, The colorfadiag speed

The durability o Ttie mat 9e balmO heat Exatstet2t 9929 025 Ut 0.t5 CO ItMEINREME 505 .1.111 43
98 059139 ME

2. The photochromic composition as set forth in claim 1, wherein said (A)

polyurethane-urea resin is the polyurethane-urea resin obtained by reacting,

(A1) at least one polyol compound selected from the group consisting of polyether

polyol, polycarbonate polyol, polycaprolactone polyol, and polyester polyol,

(A2) a polyisocyanate compound having two or more isocyanate groups in the molecule,

and

(A3) an amino group containing compound having two or more groups capable of

reacting with the isocyanate group, and among these groups, at least one of the groups

are amino group.

3. The photochromic composition as set forth in claim 2, wherein an amount ratio
of the components (A1), (A2) and (A3) used when obtaining the polyurethane-urea
resin satisfies nl: n2: n3 = 0.3 t0 0.9: 1: 0.1 to 0.7 when a total mol number of a
hydroxyl group included in said component (Al) is nl, a total mol number of an
isocyanate group included in said component (A2) is n2, and a total mol number of an

amino group included in said component (A3) is n3.

4. The photochromic composition as set forth in claim 2, wherein (A1) the polyol
compound has a molecular weight of 400 to 3000, and (A3) the amino group containing

compound has a molecular weight of 50 to 300.

5. The photochromic composition as set forth in claim 2 wherein (A3) the amino
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group containing compound is at least one selected from the group comsisting of

diamine, triamine, aminoalcohol, aminocarboxylic acid, and aminothiol.

6. The photochromic composition as set forth in claim 1 wherein (A) the
polyurethane-urea resin has a piperidine structure, a hindered phenol structure, a triazine

structure, or a benzotriazol structure.

7. The photochromic composition as set forth in claim 1 wherem (A) the
polyurethane-urea resin has the piperidine structure, the hindered phenol structure, the

triazine structure, or the benzotriazol structure at a terminal end.

8. The photochromic composition as set forth in claim 1 wherein (A) the
polyurethane-urea resin is the polyurethane-urea resin obtained by reacting,

(A1) at least one polyol compound selected from the group consisting of polyether
polyol, polycarbonate polyol, polycaprolactone polyol, and polyester polyol,

(A2) a polyisocyanate compound having two or more isocyanate groups in the molecule,
(A3) an amino group containing compound having two or more groups capable of
reacting with the isocyanate group, and among these groups, at least one of the groups
are amino group, and

(A4) a functionalization compound having one or two groups, in the molecule, capable
of reacting with the isocyante group and having the piperidine structure, the hindered

phenol structure, the triazine structure, or the benzotriazol structure in the molecule.

9. The photochromic composition as set forth in claim 8 wherein an amount ratio
of components (Al), (A2), (A3), and (A4) used when obtaining (A) the

polyurethane-urea resin satisties nl: n2: n3: n4 = 0.3 to 0.89: 1.0: 0.1 to 0.69: 0.01 to
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photochromic composition comprising (A) a polyurethane-urea resin having anrusgéa’bord’in a
molecular chain and (B) a photochromic compound. 2.The photochromic composition as set forth in
claim 1, wherein said (A) polyurethane-urea resin is the polyurethane-urea resin obtained by reacting,
(Al) at least one polyol compound selected from the group consisting of polyether polyol,
polycarbonate polyol, polycaprolactone polyol, and polyester polyol, (A2) a polyisocyanate compound
having twd or Yristed soel s teugrbeinelia indrmoledione Hsddpdinssidaiergrsab(éditsifihg
compound having tVYO or more _groyps capable of reac% ith the isocyanate group, and among these

groups, at 324! dne! FHREYr8E B2 APENRIRS FEum =C HO SR BSTHIB SR Ssmaon g &bt forth in
laim 2, whereli taatio of th ts (Al),.(A2 ining th
claim 2, Whele i AN ames s %n;%r%inpe%%%n%ﬁfcg&geﬁ % ge:h%?c lﬁ]éilﬁjg%?géﬁ@% }@,ea'ﬂao Riajping the

polyurethane-urea resin satis to n a total mol number of a

hydroxyl gipuip ingiyded insaaid compenent (Rdissnlyid el mehrumbEs Ghands@cyanate group

included in said component (A2) is n2, and a total mol number of an amino group included in said
component¢Agpiei3 adjiBaphotochromic composition as set forth in claim 2, wherein (Al) ) the polyol
compound has a molecular weight of 400 to 3000, and (A3) the amino group containing compound has
a molecular weight of 50 to 300. 5.The photochromic composition as set forth in claim 2 wherein (A3)

the amino ) » o ] )
10. A photochromic composition comprising (A} a polyurethane-urea resin having

an urea bond in the molecular chain, (B) a photochromic compound, and (D) an

isocyanate compound having at least one isocyanate group in the molecule.

1L The photochromic composition as set forth in claim 10 wherein (A) the
polyurethane-urea resin is terminated at the terminal end by reacting the terminal end
thereof with (A5) a terminator having a group cpapable of reacting with one isocyanate

group in the molecule.

12. The photochromic composition as set forth in claim 10 wherein (A) the
polyurethane-urea resin has a piperidine structure, a hindered phenol structure, a triazine

structure, ot a benzotriazol structure at the terminal end.

13.  The photochromic composition as set forth in claim 10 wherein (A) the
polyurethane-urea resin is the polyurethane-urea resin obtained by reacting,
(A1) at least one polyol compound selected from the group consisting of polyether
polyol, polycarbonate polyol, polycaprolactone polyol, and polyester polyol,
(A2) a polyisocyanate compound having two or more isocyanate group, in the molecule,
(A3) an amino group containing compound having two or more groups capable of

reacting with the isocyanate group, and among these groups, at least one of the groups
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group containing compound is at least one selected from the group consisting of diamine, triamine,
aminoalcohol, aminocarboxylic acid, and aminothiol. 6.The photochromic campesitiofsag set forth in
claim | wherein (A) the polyurethane-urea resin has a piperidine structure, a hindetaa pl&nol structure,
a triazine structure, or a benzotriazol structure. 7.The photochromic composition as set forth in claim 1
wherein (A) the polyurethane-urea resin has the piperidine structure, the hindered phenol structure,
the triazine structure, or the benzotriazol structure at a terminal end. 8.The photochromic composition
as set forth in claim 1 wherein (A) the polyurethane-urea resin is the polyurethane-urea resin obtained
by reactingr{ A0 &5atbdéholyol compound selected from the group consisting of polyether polyol,

polycarbonate polyol, polycaprolactone pqlyol,.and polyester polyol,. (A2) a polyisocyanate compound
it 38 WO AR TR P I ORSE T D) ki Wi CEH Ea kg Sompoune
having two_er maore gr. apahl r ing. with isQcyanate groun. and amanpgithese groups, at
least one ol tﬁeea%}%%?p@kgg%rﬁiﬁ %%%ué@r&ﬁ%ﬁﬂ%r@tio%%%zgﬁﬁon cor%poﬁnép hafving one or two
groups, in theynalearigCanabie ol sactingWithitbe dsosyans sevrRNd havingdbadiperidine
structure, the hindered phenol structure, the triazine structure, or the benzotriazol structure in the
molecule. 9.The photochromic composition as set forth in claim 8 wherein an amount ratio of
components (Al), (A2), (A3), and (A4) used when obtaining (A) the polyurethane-urea resin satisfies nl
: n2: n3: nd4 0.3 tbomBotatiomic eomBesi Bt atosed RiifhisncéatatdiSnvdiaeith BaaBTadisXy| group
included in said componen;d&Al ) is nl, a total mol number of an isocyanate group included in said

componenti{AS§1&PRBCH 0 ol fiMbetotan dling Goupidel it in S dohef'EA3) is n3,

and a total mol number of groups capable, of reacting with, iso t in said
componen?%ﬁy '?&Hq%ﬁ‘?'% esﬁ" Sflolcﬁreosrﬁilc &%mnéc‘)éll%é'nago?ﬁpﬁrﬁg ‘§A$§%%@§%€hﬁﬁng§%a resin
haying an piiea, Baad Indhe.RRiRe WAL ehalx (Bl a R MerIQMIc Compeuith-aneB)iag isqcyanate
compound haying at least one isocyandte group in the molecule. 11. The photochromic composition
as set forthdnicainithwdhierein (QdhaqelyrethaoRduearesin isterminatedatdhe tarmigial end by
reacting the terminal end thereof with (A5) a terminator haying a group cpapable of reacting with one
isocyanatengrbopahdhefmolacite. giRipTinel phatcoadicopnpositidhlas sbt fodth Intelaiml 10 wherein
(A) the polyurethane-urea resin has a piperidine structure, a hindered phenol structure, a triazine
structure, SPEPETRoEFRERS Gpablod Basi e oSHAPRIPRR BRBIGKhIB AN COMPIHbn as set
forth in clai éo wherein (A) the polyurethane-urea resin is the polyurethane-urea resin obtained by
reacting, (K‘S t'fdEt one polyol compound selected from the group consisting of polyether polyol,
polycarbonate polyol, polycaprolactone polyol, and polyester polyol, (A2) a polyisocyanate compound
having two or more isocyanate group, in the molecule, (A3) an amino group containing compound
haying twojgr morg,greupgcaRahle ebrgastingnwith the isecyanatg.group antamonn)thase groups, at
least one of the groups are amino group, and (A4) a functionalization compound having one or two
groups, in themoleculenpapablaod recletingwwitti gheassyame §P60p and having the piperidine
structure, the hindered phenol structure, the triazine structure, or the benzotriazol structure in the
molecule. 14. The photochromic composition as set forth in claim 3 wherein an amount ratio of

components (AI),,%AZ), (A3), and.(A4) used,when obtainin é ) th lyurethane-urea resjn satisfies nl:
n2: n3: n4 8- 0.3 180M8I OBTE P BRI 1 %IZL‘WEH? Q&hﬁ}‘g@%ﬁ% Src8f1§%vgf@<8l group
included in said ¢ onent (Al is nl, a tgtal. m N included. jn said
componen%hs(%ﬁ cl}goﬁ r,Oé Gta ﬁ%%?%dm?gegr‘ %I’I%r? g%ﬁg %}Fgﬁ(g%flﬁ%@d? ?r%t%ag{fd%égr%% %%%cti) A3) is n3,
and a totalypalinunbed @Ag@g@ﬁ&ﬁg@@l@&f{g@ging with isocyanate group included in said
component (A4) is n4. 15. The photochromic composition as set forth in claim 10 wherein (D) the
isocyanate compound has a molecular weight of less than 1000. 16. The photochromic composition
as set forth in claim 1 wherein the content of (B) the photochromic compound is 0.1 to 20 parts by
weight with Yespedhtoplotophirsixy weighsiobsaid &) ool irethane 1 0redeesiin the TomsatpHotochromic
composition as set forth in claim 10 wherein the content of (B) the}s}ﬁhqtochromic compound is 0.1 to 20

parts by wélhhtwipheesheenic 1omRHE by Weight bPEPIAY BEILIEHaIEET £ redthPaE The
photochromic campositia set forth,in claim 1 wherein 5 to 900 parts by weight of (C) an organic
solvent is %?twgr‘%r% ?f’égg‘%i lﬂ%@ﬁ%o’%ﬁﬁrﬁg&‘s by weight of (A) the polyurethane-urea resin. 19.
The photochromic composition as set forth in claim 10 wherein 5 to 900 parts by weight of (C) an
organic solvent is further comprised with respect to 100 parts by weight of (A) the polyurethane-urea
resin. 20. Ay optigalaytiglechaying e mpiiaer Steechre wherain weirplicad sheetsprdins facing
each other are bound via an adhesive layer comprising the photochromic composition as set forth in
claim 1. 21. An optical article having a multilayer structure wherein two optical sheets or films facing
each other are bound via an adhesive layer compﬂ%ing the photochromic composition as set forth in
claim 10. 22. An optical article having a multilayer structure wherein two optical sheets or films facing
each other are bound via a first adhesive layer comprising the photochromic composition as set forth

in claim 1, and a second adhesive layer present at both sides of said first adhesive layer. 23. An
ontical article havvina a miiltilavvar etriictiire wherain fiwo ontical cheete Ar filme facina each othar are
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weight of (C) an organic solvent is further comprised with respect to 100 parts by

weight of (A) the polyurethane-urea resin.

19. The photochromic composition as set forth in claim 10 wherein 5 to 900 parts by
weight of (C) an organic solvent is further comprised with respect to 100 parts by

weight of (A) the polyurethane-urea resin.

20. An optical article having a multilayer structure wherein two optical sheets or
films facing each other are bound via an adhesive layer comprising the photochromic

composition as set forth in claim 1.

21. An optical article having a multilayer structure wherein two optical sheets or
films facing each other are bound via an adhesive layer comprising the photochromic

composition as set forth in claim 10.

22. An optical article having a multilayer structure wherein two optical sheets or
films facing each other are bound via a first adhesive layer comprising the
photochromic composition as set forth in claim 1, and a second adhesive layer present at

both sides of said first adhesive layer.

23. An optical article having a multilayer structure wherein two optical sheets or
films facing each other are bound via a first adhesive layer comprising the
photochromic composition as set forth in claim 10, and a second adhesive layer present

at both sides of said first adhesive layer.

24, A production method of the optical article as set forth in claim 20, comprising a
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step (1) of forming a photochromic adhesive sheet comprising (A) the polyurethane-urea
resin and (B) the photochromic compound dispersed in (A) the polyurethane-urea resin,
by extending the photochromic composition comprising (A) the polyurethane-urea resin
having the urea bond in the molecular chain, (B) the photochromic compound and (C)
the organic solvent of 5 to 900 parts by weight with respect to 100 parts by weight of
(A) the polyurethane-urea resin on a flat and smooth base material, then removing (C)
the organic solvent by drying and separating the base material; and a step (II) of
forming said multilayer structure by binding two optical sheets or films by placing said

photochromic adhesive sheet in between two optical sheets or films facing each other.

25. A production method of the optical article as set forth in claim 21, comprising a
step (I) of forming a photochromic adhesive sheet comprising (A) the polyurethane-urea
resin and (B) the photochromic compound dispersed in (A) the polyurethane-urea resin,
by extending the photochromic composition comprising (A) the polyurethane-urea resin
having the urea bond in the molecular chain, (B) the photochromic compound, (D) the
isocyanate compound comprising at least one isocyanate group in the molecule and (C)
the organic solvent of 5 to 900 parts by weight with respect to 100 parts by weight of
(A) the polyurethane-urea resin on a flat and smooth base material, then removing (C)
the organic solvent by drying and separating the base material; and a step (I} of
forming said multilayer structure by binding two optical sheets or films by placing said

photochromic adhesive sheet in between two optical sheets or films facing each other.
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