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per oxydi car bonea bisove-aeoiitad Npbratgdutd @8 repBeiedpBith’ £ Gosinnpdyrictizite propeal fidm d&thylene
separ at ed d@ycobbiflalFil Baricoastb) maptopslynidd.. dnd513i5ng I9.250eted & ditsopropyll bedixydicabonatei Tia | v
by heat sangpolymetizatechad @Viérsesind Bhrgol tHard i€} of greatdr them dp. IdFibitimuwas perfdmeed at 150°C for
pol ymer i za0amilwdes ta adhisve @ owivid bBpxagihe ¢tvacadtidion indfie tgst eetpen ofttirechembelynibh eimian ke d
cast sheet thatsbigieedin thatcopolymer Bplymetizater Peieis@resente in hable)ll a8 ESample Bt | neters (2

i nch) square coupons for subsequent use. A (2 inch) 5.1 centinmeter square
sheet O];? VE%E-NO 4 filter paper was saturated with a 4 wei ght percent
solutio of

propyl - ‘Inn? re °an 3 ng'? ﬁglﬂs'rq% @rogu P % 527'i oY -
be zoxa2| ga; ?33) '-pen am%?%s Ifo, %?ox |do |ar éta rFe sal IE of

|ro nd %e zoxazme and us ro erox e B.
toI uene. p ) c? H‘pp ?’

6.
of one gf t 1 cen mete |r@%) square test coupons The 20 test
coupon and f| I ter paper were placed betygahytwo al umi num plates ( 0.318
centinmeter (0.125 |nches) x 5.72 centinmeters (2.25 Inches) x 5.72

centinmeters (2.2p~Trches))y—amd—th WO-

135[err] C for 90{minutes Afrprﬁhﬁ 2 GER#{ S Won fromthe adsenbly,

t he sur#smce of thebBpodl. ¢dPsolgsdr Mymol pUmctiva®ed ¢bledned Wi Aclivardé®pne arld the _

af oredescri bed i pbi biti gn process repﬁgée(g?%ué a Tregh ,s,a(r;rgle of |sat urated
f

filter paper. Affer a fyrther cleaphing o A
was exposed to | [ght 25(fromthe Xenon Arc Sol 4r (@Hur%?*" f(9ﬁ>?§npl e 1.

Lum nous transm gsigR of (t; Syh&St Loupogsyas det e nedagm gpkor
‘spectroffeter at [Ll4[sar] diymetS| err] gda7[ err] 1apd BS5y r @;&_5[err]. Dat a
is tabulated in Jfabig 11 @@olﬁmarrpl e 3- Agn.dhe aljowesdescyd.bed poacedure was
repeated with a |es4B pqlyowmmpolgadre| pr epas.ed frgmadiset hyseme | glzgeol
bi s(al | yl carbonate) normopot yner, and 13.5 g (Z. opyl

peroxydicarbepatg, of RN R R hé Eﬁa L‘c?ti’.mﬁm Sk Ba¢tor lﬁ@ S0t
greater t h& %a froI\r(I{-L ﬁt&l%@&l a?@ﬁ@vepgtr <9:rt ; t ‘gﬂ% A3 39 gﬁ\p &ble
achi eve a fyobshfn f&%&&hﬁ&e“gﬂ)&&l Mt da@;gna'ten] théh Sowd trfaPtﬁQ%y& iyl Bfbonate)

honopol yrre&omsbgﬂoh 3f thé BrebenBihveRidh drdv annma.iaea%amsymt thD mpaRatutes HleBsurddtd g, | S
presented in Table Il as Exanple 3-B. EXAMPLE 4 35 The pr ocedure of Exanple

3 was repeated using the splro(lndollno}benzoxa2|ne 7- di met hoxy-

Sl n _oAatinan |+h nr-ntone |t




1,3,3,4 (and 6'), 5'-pentanethyl spiro[2H 1, 4-benzoxazi ne-2,2'-indoline],
a 10 wei ght percent solution of the spiro(indolino)benzoxazine and 16.5 g
(2.75 phn) of diisopropyl. peroxydrasbposg®i for Exanple 4-B. The data is

tabulated in Table Il as Exarrpl es 4 A and 4-B. 40 TABLE Il LUM NOUS LI GHT

TRANSM SSI ON 45 ' . Pol ymer Type Unactivated (%
Act i vat efform 94" OASatR) s3efrgs” D72[err] Y at [err] (57) 14 (77) 25 (95)
35 3-A Copol ymar - 11.4 24.9 52.5 50
3-BlL- EXMMPEY e 833 129 300 6034A
8C8p$| ys r The c ure o% 611 3 was & g: pare cureﬁ](ﬁstos%?%s qe\rger? h at
the acti ¥ é\\ghégl g:ﬁﬁl b|s(a|y car onate ill %{i 8\:fvelg é:rcent QJ'an 3 ureth ne @g E’eﬁan a §| atlc

u 2] as ro{ind
from t hepghnalyirg iw@ burrol’s d%ﬁt?rﬁ i-%[2H-1 ny 2o & o
Lransii { Eatorst e Sy et S R, v@ght%cl‘t‘iblﬁfo 5

bi s( a|1b Y bolemd Wi cﬁf))]satuméltmlltgmw EJR%@ MSMIMCU( tralid sW:ouB&rvhﬁ %alTel@f)ined as
conposi t inGExadiie 8.MRta$ BEREMd ih MR bOBEBINBAt ke S-Aan | nproved response over the
t enper at ur emde FRASHE @bcediradwas repealell Usingt & (ofheriZaid drépaist réincolyinefeirigedidtiylén® 35
C (95 F):glytoKbib®lyEcdthondi€) using CEXigl (2225 @phmEdiiasiidp@l provizatiaats. Daa i tadplatseinable d
cast shed#itas EgferimeisiNen®B.of 70 wei ght percent diethylene glycol bis(allyl
carbonate) and 30 wei ght percent Uvithane[err] 893 urethane diacrylate, an
al i phatic pol yesterurethan diacryl at ?TAB¥R# procedure of Exanple 3 was used
to i nbi be the spiro(indolinog)- benzoxazine, 5,7-dinethoxy-1',3 .3, 4'(and

6' ) N45"' - pent amthyl spi ro[ 2H lun&mbﬁigl@ﬁﬁzmmsnﬁlsglml ndoline), intp 5.1

centineter (2 Imch t—tta gttt per cent
sol uti®dn of thg B’g{‘l q g'ﬁgeamcl used Z\%'V@?ﬂ(vfx\ef e the filter
héaﬁ('@E’F)Z&)Gplon was Yaeter mé ned ap in

paper. Lum noug transnj
able I'll as Iﬂéﬁ T@@htyc !9135& The

Exanple 3. Datq is tabulated in
ranaat.ad IlC: r\n a nola Fom

af oresai d procg s s oywwwr HS p B b?c?e V§5ﬁw W:ﬁ\éé i

pol y i zi ng difet enje Lepoyaet (aII car bpon ) fu 1 gl (2.25 phm
di i sggf opyl pernoxy¥® c rﬁﬂﬁ%@mei fabul alt etP4 n TébFe | 175-2as| Experi ment
No. 5-B. 15 TABLE Il LUM NOUS LI GHT TRANSM SSI ON 20 ' Exp. No.
Pol yner Tym@e data dvable illv @kaddthat the activated Addirioua ré@3mitt8ce Yalbbs {or Heclest] codpther I |
Y at [ er prlepdréi/fydinithe cobpbRmeRare lowe) ., BSs thandinittance, @D¢Oh Yomperature than the confp8rale
12.2 30 h@@pBymer of @Bthledbglycol bis(allyl carbonaté)- Buch data delmpmsiyaésyratrthe copolymer @& 4

18. 8 Bdsitign of the Pisadt Triventioa tprovidés Fmlihrrovet! | equiliiumt lesrongeheven dhsi tepperatures

| umi nous messgiedrAgtramcld * & 67 (Bdo 3C @Fr€) t est coupons prepared fromthe

-copol ynmer aﬁ'f@UQ'DWGrPFBSP"T dnventip: Bas hepm, asatined itk goference danthp spesitip dptaits af @artiovien t he
conpar abproogiments skl {trigpot ifengedethal sctifietalls bR 9pargadas dmit %"P"%‘@P‘bﬁ?ﬁ &¢oey of gy ch
dat a deniIHETREEt iRl o3 1 1R Bp S F'“E‘?yr’f’{e‘ﬂ'fﬁ‘?f"i' indhp asFomPRYYINGCE®nt | nventi on
pr,ovi desgﬁ? i mproved equilibriumresponse over the tenperatures neasured,
e.y7, 4[ err] to 35 [err] F) Although the present invention has been

descri be‘i’ ")& Eﬁbtorcﬁ%%{ceal?t?c% éog. L tQ k3l bo 532. %hyupc%.f b ?ez @j. O%HHPQAJTEN S
ther egf, & Gatlslaic 1 iblaloS
upon the sqgmgdcp, mla gmgg'gnéogygdagw,qg},z%,g, rE,|onsof ar as and to the extent t hat
they are incldyded sé B doRighrerBMaNYdaGInIcabsmate), Cl ai ms 1. A phot ochronic
article conpgd)&bmgo tdud vamihyperdehizo biphatle pdlyREthanMaliiiy dihidenic afdaRirsBorFat its terminal
conposition amd, &d40 phot ochrom ¢ anount of an organi c photochrom c
subst ance, clkmifrorct0ae b aeighti perckitat a tilupctipad! ynowimer sdlaeteid Srol divei graxgh chmsistingeot allyl
honbgeneous mmwryateaﬁdzedblaerylﬁﬁext ure of: (a) from55 to 90 weight percent of
pol yol (al Il yl carbonate), 2 from10 to 40 wei ght percent of aliphatic

- pol yur et Ban! hﬁaﬁ’b‘?"?@"’éﬂ"nsﬂ'%P cclaip slavherein the polyel(alii sarbanpta) is listhylenss glyenh Sisialy!

(c) from O °%@§°oBiehei ght percent of a difunctional nonomer sel ected fromthe

group®onsisting of allyl
3. The photochromic article of claim 1 wherein the aliphatic polyurethan is represented by the expression,

D-R"-B-A-B-R"-D

55 wherein:
(a) D represents the terminal functional group containing ethylenic unsaturation and is selected from
members of the group consisting of CHz = G(R1)-CG(0)0-, CHz = CH~CH2-NH-C(0)0- and CHp =CH-
CH2-0-C(0)0-, wherein Ry is hydrogen or methyl,
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met hacryl ate and allyl acrylate. 2. The phot ochromc article
whereirn the polyol (allyl carbonate) is diethylene gl ycol bi S(H"ll' Iﬂllmﬂl "III " ||I|
carbonate). 50 3. The photochrom c article of claim1 wherein thes alu pha *
pol yurethan is represented by tEposteped2®ton, D-R'-B-A-B-R'-D 55

wherein: (a) D represents the term nal functional group containing

etshyl eni c unsaturation and is selected fromnenbers of the group consisting

of [ermCHS OB COH&rein [err]ydrogen or nethyl, 12 *C L M S~

EP-0O 480 932 B1 from14 C (57[err] to 35 [err] (95[err] EXAMPLE 5 5 The
proced anpl e 3 was used to prepare cured cast sheets of a blend of
70 wei ght ercent coI bi s(cal )é GRS go at g abpgl S %egg&

pare od ‘cast O nd 0 Wweig
per Csent ?tp JA |b| (al 'caT é%\gen g\t}lﬁa @%gﬁﬂe{ﬂﬁﬁtdu&rylﬂe an aliphatic
pol yest& re% e e e T waaibi be

the sp ’éf ﬂ-}é et 'i‘-@sﬁ Z'Iaﬂ@ 6'),5'-parid D Spts2f-1,4benzdxazind-2(26iRdbliRe}) into

5’ -pen @@Eﬁt or ?é‘pih:f IE b&ﬁ&@é)@ééﬂiﬁt & 1@ weibi @rcbrit 8diutioh B e benko@ging inet er
(2 ,HCRlueSEIWA Red tu%'lﬂ@fiﬁar p&PéE: @ rhinbUdatansinissidn \bethg lidst GRpanewds dewimibddan Of

t he bepzsymaib BDadNs Bulhted inTaBls WS BipeichebtNosBALUr at e the filter paper.

Lum Nous The ansdehit TrazBdudd wad eopbaterd usirguyp polymerizatel @tepamd freml relymerizinaxdiethylene 3.

Dat a i §lyéchbisfaii edlbdnate)ualng 83.5 lg|(2.28 pHm) plésopropyi perbiydicarbghate Thata igftabuleted indFable
procedurss Expesimest®at-8d usi ng a pol ynerizate prepared from pol yneri zi ng

di etthyl ene gl ycol bis(allyl carbonate) using 13.5 g (2.25 phm diisopropyl

per oxydi carbonate. Data is tabul ated?B¥F"¥able |11 as Experinment No. 5-B. 15
T@_E 11T LUMNOUS LIGHT TRANSM SSION 20 : Exp_ No Pol yrer
Type Unaqt i vat ed LumMidols maHedRANgMISSIAN (72 F) 22 [erd] Y at
(err) (57) 14—g(—7w—"‘§_ (9 5- pqrynmer . % 8819 '

12 39 g Exp-Nog 3_Pfly2'§r wp /f)nactlvatqgB Lecrgégg%q (,{.'2.".::’ 88 4
18. 8 51. 2 75.2 The datf Yort 7RaBI28 " B1[I showYeEhdP t®e act | vat ed

copol ynmer are '%v ﬁ?;f —ess L_ranéﬁ.‘;\.%tta..w,m?ﬁi ‘;mé# temperatyre than the
co rable 30 h po PIYRF di et hyl gl ydol stalryl |c nat e Such
-da’[rggdermnst rlat 5B t hatHoMeeeReh ol yier 84m pasi 1&&nl of? nf> t |) nvention
provi des an i rrproved equi li briumresponse over the tenperat ures neasured,

€. g., fromsldblacsir Tablebil dhpw ttieat e aiBatdd) ludinoiro trartsmittarsce praluse frr thentesh cqupenshas
been dempared o Wiet dopolgheragnioeert te.tiérs toprmitante; atieack tampergiuresthan the perpparable
enbodi hememlytmaeofedidthylane diysol rhistallylmataeria). Syshtdata demorfiretas Ihat He COROYAIPHEY 3 s

| i mi t atpsiies aipte WﬁentsleYﬁ_P@"oleY'q’?é %'Wﬂﬁv’éﬂtquwr'é%c@ﬁmf%gﬁ eﬂ’e éegnpaf?a"% t he

lum nous trarnsmttange values for the test dogpns|pEoRser eqegﬁs)g t he

ext ent measwed; gy from 4 IGHET Ty OBS (‘Esh@ acco nying c A
e T T P S %j j fiye e
car bon anlc
phot®c Wﬁ%r?%e’g’%é'lsgﬁ %, a"‘éf?é °a?f‘lte€F ﬁhité itk .?jﬁ gz% is derived

from aé?agrmgeneous copol yneri zable m xt ure of (a) from55 to 90 wei ght

per cent poI yol (al lyl carbonate), (b) from 10 to 40 wei ght percent of

al i phatyi c,n@l; |@gﬁclg%\5h it thY [oSiPn &rizth SR U ol (A kbohdts) dofipbaitidalanarads,
and 45 h%tocfrgguc it B EIQE:% nn?iﬁfbt@i%&hr&ﬁ!& G6ustanéd ct&radt%flteﬂ(iﬁ thatiad polpnaiEs is

sel ect ed erramft awnwg&esmba;magama‘m.auewf met hacryl ate and al |yl

acryl ate. 2a) rbhessib ot asibHt @sicent ar dolyokatlyl @brbalaw,m 1 wherei n t he pol yol (al |yl

carbonat e) (bstraii €t 18ysb aeightgleicenlof Blipb4tialpblytretoa Hagngetm)lenicGdsuratibh et its terminal

phot ochr omendsiratd cl e of claim 1 wherein the aliphatic Rol yurethan is

r eprasent edcliont 1 Bwgght pericam of a difunctional monomer selected from the group consisting of ally!

methacrylate and allyl acrylate.

. 2. The photochromic article of claim 1 wherein the polyoli(allyl carbonate) is diethylene glycol bis(allyl
carbonate). '

50 _
3. The photochromic article of claim 1 wherein the aliphatic polyurethan is represented by the expression,

D-R"-B-A-B-R"-D

55 wherein:
{a) D represents the terminal functional group containing ethylenic unsaturation and is selected from
members of the group consisting of CHz =C(R1)-C(0)0-, CHz = CH-CH,-NH-C(0)O- and CHz =CH-
CH3-0-C(0)0-, whersin Ry is hydrogen or methyl,
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DR'-B-A-B-R'-D 55 wherein: (a) D represents the terninal
group contai ning ethylenic unsaturation and is selected from i&'@ﬂ Imﬂﬂ" IHII”"I
group consisting of [err] [err] whe&pre 480 g32rH1 |s hydrogen or

EP 0 480 932 B1 S * (b)) R
represents a bivalent [err] al kylene, (c) B represents an aI i phatic bis

carba’ at e noi ef?yRoroPipentad rivglent(orfie Hb"%'&rrespondl ng al i phatic diisocyanate,

and (d) A repr & Entegrosents ?”e. ipﬁﬂ!fé b&fcaépa@atpumaheaﬂwa '19hféﬁ"f 8‘°CH°6PSP°’£96‘|9y%P’HE"r

di ot, pol ycar b8sapanas gnd o hot ochr opi ¢

ot ReFb ol ol althybarepsnenni o foHen o BB AP RLR A, @ohives s Aom SR e AR 81

a poly- (oxyetﬁ Yéﬁe‘j 1ycol having a nol ecul ar wei ght of from 750 to 3300,

pol y( 0Xypr9p>‘ﬂh§ SR artfdd ds Bints Ar&?kl' 91 res?dl mJnQ o 8‘8@

pol ycar bonat x9 Ian \jéd"ﬂ o‘?&kﬁ (519 lycol

pol yester di h of Vl Iar |g t of from 550 to
phot ochgpm ¢ 3960t br“doﬁe r dfo kuﬂ& éfm%&fa?h&gﬁt*ﬂ@m@ t he "product
of a di carboxyl ic aci d havi ng from6 car on atom; and aI i phatic

gl ycol s hagi nge bhdidthdmicCartieCat'chim 4a¢hems. me §olye§ter dif18s B8 QoGP Bl dicabolylic" bty Of
cl ai m 3 wher aavingtifom etb 1P BabdnGata3 lalidIdIPhdiiabiydots MavingfdmpR {8 carbprodtyrg. et han
diacrylate. 7. The photochromc article of any of clains 5 and 6 wherein

t he al i pha8.i dhe ehgtenheimiraarticis of cldimag rwhbrain cthe @lipirativagotydrefhed Yseat eliphatiotdolyreth@0 8
The phot ochr eisewlaterticl e of claim1 wherein the polyol (allyl carbonate) is
di ethyl ene gl ycol bis(allyl carbonate), the aliphatic polyurethan is a '
di acryl at et dPFrPPRIRCEIMISANHESY Y| PR EIRIAP 5 297 @ WheEingthe alipbatic SRIKHretuIS Aediacrdate

al | yt° met hactefriapted P%Ste"g'e‘h?'he phot ochromc article of cI al m 8 wherein the
pol ymer #zate is derl ved from.a eneous

R

al |yl rrethacry a ‘he total of (a), (b) and (c) nust always 30

add up 0 t 0 '

'S gt s i, i o sl s
11. The phot ocR§ @hflerlglybdt bl cddopdtsl) 10 Wherein the pol yester pol yurethan
has a nol ecul afp) wsh 8do 30 weibht@BISH OF thedpolyd&blurethen, addhe phot ochromic articl e of
any of clainms @ ftdm WMed @bight bbreend 63y inRthadiRite, GNwINEN the BtaDE (@.NB)ant %) FRbtetiapd
from t he gr oupadsiupas $G0i peterdby wpighito( 1 ndol i no) napht hoxazi nes,

spi ro(indolino)pyri dobenzoxazi nes, spiro- 40 _ (|ndoI|no)benzova|nes

spi r o(i ndoto Ty Pemewpyic anisle obgisim @ (wheredio therpolyertaninetiven gy amglecuihweight nidom WP ita o-
(benzi ndol i n(8§00pyr| dobenzoxazi nes, spiro(benzindol i no) napht hoxazi nes,

spi ro(benzi ndol i no) - napht hoF yrans, spiro(indolino)quinopyrans, netal

di t hi zoffat Bs The B‘T"gic grgic af'“&'PQ taimde Wh%’?ﬂ‘ the palivgster pgfyi¥edian fed 3 ’i‘P'PRé’?’ weigt of from

m xtures of SPRW 15t ochrom c substances 45 13. The photochronic article
8]; é%pag?ngfzs\qkﬁ%{]e r]hrtg |§IaB E‘ Qt s;;j;hr om ¢ ubsémc p! gtO(I:h§0mSICe sugsctgn%e |sfsrel(e)ctec} he
d£ i 2 V\F%f ne iro(indolino)pyridobenzoxazines, spiro-
Spl I’O(I gbdm : § éﬁ\z s%ﬁi(mgoé Q) @ T;%gno %ﬂl}o@{ ' Qﬁ rnenes, spirg-
spiro(indol i nzo,&@h ? ind

m xtures of %m‘ rram&.na aﬁameesneé dm;hfbnatagﬂefue,ms oq.h%mmsc ilole €

of claim13 W&uﬁo&.ﬁe@%n@ﬁ&fu%lafﬁm ShoREirbriit Subs@iteali NS from 0.01 to 2 weight
percent of the photochrom ¢ substance. 15. The photochrom c article of any

of cl ai s 18: THe poecierbric tahicle phadig A iwbeérsio tharokganit phdthramicatistandbis selected from the
Pat ent anspr Ugfoep TonskEivgl ofic kpirofnavlinGegpbthataging, apis(rebime)pyridobeprzasnes, esphe(indolino)-
Pol yol (al | yl benzirarisds) spiotnmininnberizeryregs, Uspiio(indidinaaplthopplanst crbmenes nenibmigteree phes
or gani schen pirbtpbaonhomiasuBttantéses, 13

O

50 14. The photochromic article of claim 13 wherein the photochromic article contains from 0.01 to 2 weight
percent of the photochromic substance.

15. The photochromic article of any of claims 1-14 wherein the photochromic article is a lens.
s5 Patentanspriiche

1. Photochromer Gegenstand aus einem Polymeren siner Polyol(allylcarbonat)zusammensetzung und mit
einer photochromen Menge sines organischen photochromen Stoffes,
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b

ld:atdurch gekeﬁnzelchnet - daB das Pol yner vé6rt al ner hormgener”","l"ll"l"""I,”“II,

copol yreri si erbaren M schung stamt aus (a) von 55-90 Gew.
Pol yol (al | yl carbonat), (b) von 10ERO 468982 Bd al i phat i schem Pol yuret han m t

endst bndi gen et hyl eni schen Doppel bi ndungen 6 und (c) von 0-5 Gew. -

el nes aus der aus All rret hacryl at und AI | yl acryl at best ehenden G uppe

ausgevvghlte [‘T‘\R?K?’f I\/bnorreren .. Phot ochroner Gegenstand nach
l@(sfgqumt | yl car bonat)

AnsQL U]Ch 1,9 ( gles E?V%ém H@f’s"’"a?ée@ |
Di et | Vo

pnsprig . R GBRE e cﬁﬁ‘@?; ey SRR SO AR, o
AN At AL 1 o i S e

funktionel | e | gmem,ﬁm@ ndungen’ I st un aus

dern der aus 00, CHZ:CH-CHZ NH-C(O)O und CH2 =

CH CHz- O«ﬁ(ﬁp)ogbhrb,gg,t@ ,ig@ﬁtdﬁehﬁggmaﬁ ausgew hit ist, wobei R, Wasserstoff
oder Mgt hyldgcﬁ.trchdelagm-&elchﬁ eine zweiwertige G -C, o-Al kylengruppe, (c) B
i st eine al agshias PaaligilyloarBonip DisRISgHEsHDIBRNYIcAibenaf it dem ent spr echenden

al i phati schen Diisocy- 25 anat stamt, und (d) A ist der Rest elnes
gesat t i gt3enPlatdcirbvadri Gegéretandinaoh 8nspidch yet her di ol s, Pol ycar bonat di ol s oder
Pol yest er di dadurchigekdtingeiolstet.oner CGegenst and nach Anspruch 3, 30 dadur ch

gekennigel cherstdas gfiphatische Eplyyretkan dei Fpemel C2- C6- Al kandi ol s, ei nes

Pol y(oxyet hyl e cols mt einem Ml ekul argew cht von 750- 3300,
Pol y oxyproé @f’ﬁgﬁ%y' €ols mt einem Ml ekul argewi cht von 400- 2000,
Pol year bonat d| oI s mt e| nem Mol ekul ar gew cht von 550 3300 oder
Pol yest er di %49 ew cht  von

ku ny e it e op
phocchomr & mgg?é} EI} “c%gggﬁﬁogggﬂ it s o

und allphatls( - ato nlst 406

Phot ochr oner Rhsik é‘&h haﬂé!:ﬁg' bé@%& 8, dﬁé‘ﬂléro%}% e@l@ﬁr@&:@ﬁa%k Qﬂ:ﬂﬂfscheg%hsog}as

al i phaggi sche ngs)éwn@t @n ean aliphatisches Pol yurethandi acryl at ist.

Phot ochr oner (B anSden Hastands dqbiffBnaiphadithe DIoRE péiyetiaioh, POREHHoRiidiols oder
gekennzel chnatolyesiettiiolelas al i phati sche Pol yuret han ean Pol yesterurethan mt
endst andi gem Di acryl at ist. 8. Photochroner Gegenstand nach Anspruch 1, so
dadur ch dgekewivzisbrodrGegensdabhadasnspothy®| (al | yl car bonat)

D et hydeengl gasturchigek¢rmizéiphrebir bonat) i st, das aliphati sche Pol yurethan ein
Pol yest er ur daBhader est oinpgiC4-Gatikaydiols. Binae Pyl (enyethdan)gingels thit vineih fMolekulargawicht von
Mononer Al | FA0r#880n Zelyptvaropylenglycas mitrinencMelpiwleraepiclt van 409cR0PM Phivorronaidiols gt 65
dadur ch gek%'?ﬂ'?k Mplgliaegewichiapn §2s330% pdarErlyetandiclnmi einera Molpkylagpwicht von 500-2500

copol yneri ster bar en anorrermschung stanm aus (a)

Di et hy?se?;gl coI b| s rbo at) ‘(b) von 20-30 CGew. -% des
P yest erur ﬁ chnet PYEH* 932 Bi | 1a I
13 I as Polyesterdlol das Produkt einer Dicarbonsdure mit 8-10 Kohlenstoffatomen und aliphatischen
Glycolen mit 4-8 Kohlenstoffatomen ist.
4p

6. Photochromer Gegenstand nach Anspruch 3,
dadurch gekennzeichnet, _
daB das aliphatische Polyurethan ein aliphatisches Polyurethandiacrylat ist.

45 7. Photochromer Gegenstand nach sinem der Anspriiche 5 und 6,
dadurch gekennzeichnet,
daB das aliphatische Polyurethan ein Polyesterursethan mit endstéindigem Diacrylat ist.

8. Photochromer Gegenstand nach Anspruch 1,
50 dadurch gekennzeichnet,
daB das Polyol(allylcarbonat) Diethylenglycol-bis(allylcarbonat) ist, das aliphatische Polyurethan ein
Polyesterurethan mit endstéindigem Diacrylat ist und das difunktionelle Monomer Allylmethacrylat ist.

9. Photochomer Gegenstand nach Anpruch 8,
55 dadurch gekennzeichnet,
daB das Polymer von einer homogenen copolymerisierbaren Monomermischung stammt aus
(a) Disthylenglycol-bis(allylcarbonat),
{b) von 20-30 Gew.-% des Polyesterurethans und
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_(c) von 1 4 Gew. -% Al |yl net hacryl at, wobel (a), (b) und (c)

100 Gew. - % ergsben nrissen: 10. Photochroner Gegenstand nach mmHﬂ‘ ﬁﬂﬂm”“l
dadurch gekennzel chnet, daB das Polepas4gerase@ihan ei n Mol ekul argewd cht wons =«
500- 2500 aufweist. 11. Photochromer Gegenstand nach Anspruch 10, dadurch
gekennzel chnet, 10 daB das Pol yest er pol yur et han ei n Ml ekul ar gew cht
von 900- 1300 alf} ¥@9i st Gew- % Alyipethacrylet webei @édén@wp\dﬂmmgefﬁrﬁbwww AP he
1- 11, dadurch @‘E?@é’hnzeichnet daB der or gani sche photochrone Stoff aus der

aus. Spl ro(| ndoI | n ht hoxa2| nen | ro(i ndolino)- 15

pyri b%nz E% E‘r 3nzoxa2| nen,

Spiro(indol i opyr anen,

Chr onenen, p| ro nez"fren nIel'"n °ku'ar ?T’oq'g‘ﬁ?gg%%ﬁo "Q Spi ro( benzi ndol i no) -

napht hoxaz n i t hopyr anen,
Spi ro(i ndoh %&ﬁﬁ%ﬁgﬁ%ﬁ&%ﬁq% Aﬂ%}%ﬁlt? i ozonat en, Ful gi den,

Ful gensaur ei ihglen pomerr&wehbrvdﬁ nbuae.alrdemcm%a. 303¢i30d sBBspOEN sol cher

phot ochroner Stoffe bestehenden G uppe ausgewl hit ist. 20 13. Photochroner
Gegenst andiz2) Padtochrdmidr Gégansiatd nabAQINER Ro0@kRidhg @1ghnet , daB der organi sche
phot ochr one Jadiréh gekensl@ichasts Spi r o( 1 ndol i no) napht hoxazi nen,

Spi ro(i ndol i med derpyrgantiolize pibtuchrarhe Swff auSpder @(s ISgiakindolinomepharoxazinenm e3piro(indolino)-
Spi ro(i redol i me)doeanzggairene n,Spiro(iBfnlinai{enzodazinem o) Spifd§ndolino)baipirarieopy répinetindolino)-
Chr onenen undadbthepstaratien Skrprodner. phSriigtbenzindelino)Siridebieezokazivers h e nBhirp(bezingglieo)-
aus- gew-hl t npabithoxazigen, Isﬁm(bfemd@!'re)"a@ﬁ’g@ﬁ@@'arﬁP'fﬁaéﬂ'"%WPﬂ?m" 1Metaligihinzenaton,
gekennzel chnétlgides Fulgensiygimigen; SpirpiiiBedrringtzines: gsh¥isgliyepep saichsr @hotoshigmey Stoffeqes
phot ochronenbﬁ%'f"fdégeéﬂi‘%%ﬂs@‘a‘"’wl jst. Phot ochroner Gegenstand nach ei nem der

Anspr Ucffe 1- A adur daB or eine Linse ist. 35
Revend! cat I'0 Qd‘fh a%le corrpr enant |e polynbre d une
conposi tion w

subst ance ph éid ry e'ﬁ'{‘:@ﬁ géﬁﬁﬁg%%ggfgi éﬂ% % a‘%‘ﬁgﬁo%ﬂ”%’ﬁ 904 Une
re est u deghﬁﬁﬁ\o i I<hidn (g 3? &4 o e g’ies ﬁenﬁéh Grubi
poids d'all ybg,,ag{hpgpate de pol yol a 40 % en pold

pol yur ~t hanne al i phati que ayant - une | nsat uratl on dt hyl ~ni que en ses
ext r 6m t 614 @hdtdchdMmesGegsistsdnd hacH Anépridh 93,% en poi ds d' un nononbre

di f onct i onneldadich gekeprseithnét, ensenbl e conprenant | e 45 met hacryl at e
d allyl & et datadsr phottclrods Gbdepstand van 0,042 Ged.©6 ¢esphaiadhroown Guottessethdin | a
revendi cation 1, dans |l equel |'allylcarbonate de polyol est le bis-

(al I yl car btsn &haigchegmeriGegensjant) nast) leipera der pgprucBe 1At i cl e phot ochr om que sel on

| a revendi catipdmchgekapnrsichaetuel | e pol yur 6t hanne al i phatique est repr6sen-
t4 par |'expfeh¥iepplingigh _B-A-B-R'-D 55 dans laquelle (a) D reprdsente
| e grouffe fonctl onnel term nal contenant |'insaturation ethyleni que et est
chol si parfRvendieations, e conprenant CH2 = C(R1L ) C(O) 0-, CH2 =

CH:.QHZ NH- hg‘}x le pﬁotoj% nmqu ggmgg?b% polyr(\g% d'une composltlon J‘allylcarbo\égg %? ag

radi cal ne
tlté rghot %{? ochrom| ue orqamﬁ?e carac&iisé ?51 © qu? )

11111 (R R
repr6sent e- una Jeagrgeg@t% hg&&r mﬁ,, que provenant du dil socyanate

al i phati que copf &sToNaRdaten pailis & pd&uré@aﬁr@samhﬁué Byahtimb GhdatGhation efyiBrique @n bk
pol yet her di ol , exghsries Rhinaey, onat edi ol ou d' un pol yesterdiol 5

al i phati que Satc).l HOO 2 5 % en poids d'un monomére difonctionnel choisi parmi I'ensemble comprenant le
45 méthacrylate d'allyle et I'acrylate d'allyle. , }

2. Article photochromique selon la revendication 1, dans lequel l'allylcarbonate de polyol est le bis-
{allylcarbonate) de diéthyléneglycol.

s0 3. Article photochromique selon la revendication 1, dans lequel le polyuréthanne aliphatique est représen-
té par I'expression :

D-R"-B-A-B-R"-D
55 dans laquslle '
(a) D représente le groupe fonctionnel terminal contenant Pinsaturation éthylénique et est choisi

parmi I'ensemble comprenant CHz = C(R; }-C(0)O-, CHz = CH-CH2-NH-C(0)0- et CHz = CH-CH,-0-C-
{0)O-, ol Ry est un hydrogéne ou le radical méthyle,
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v " \
4. Article photochrom que selon | a revendication 3, dans equ
repr6sente le rdsidu d un(al cane en C2- C6 )diol, d'un aﬁ'yg””'ﬂ,m”"””m
pol y(oxydt hyl bne) gl ycol ayant unEP®480932B1icul aire de 750 a

pol y- (oxypropyl bne)glycol ayant une masse nol ecul aire de 400 a 2000, d'un

pol ycar bonat edi ol ayant une 10 masse nol ecul aire de 550 A 3300 ou d' un

pol yest er di ol®) & spéseniunyadesbaliyre pivalent oeCicfio500 a 2500. 5. Artic lﬂ?' ,
photochr oni qi@ dPriFente; un HASMaRt icf"B?F‘aﬁe ab%@ﬂ? é’Eﬂ‘i%ﬂa"tl v disepvangte Aiphafaue ¢

gorrespqn
de Carbone ef@ gfg%sgsr@a?w i B fiu RS PR 85 i sl 3

6. Articl e pﬁ ue selon la revend| cation 3, dans quuel | e

pol yur 6t han all - X | 1 Eat A que.
7 W ehe %Ah& g%;| seﬁ }ME& e Qﬁq Ugﬁ Aqg'!’gésée B @'gﬂdokll QA p%%et 6,

dans | equel oty %p&e asse mol@éu’lé?glag 460/ 26080 d'Lit @%%&%&e@ﬁl‘ aamttmignne

a termnal Srﬂélsﬁha&!ubélr@&ﬁso% 330 dul FunPohEsRirdst B Aiing WRissemamsAuIkid do@UENAEo0At | on
"1, dans loquel |"allylcarbonate de polyol est le bis- (allylcarbonate) de

di 6t hy| beegirycﬂ'&bhotdcﬁorﬁﬁbé/ s 13 aeveRdicdion) 1,adans| Usdudt 3¢ pUiespdio) @st e rprsdait ldanae a
term nal - S@atéh A6 atidadicarbdxyliqBe SRMAIFE 321Cktdnaes &b icarbene let dsdlycble aiptistiqoesrayaniit e
d allyle. 2d»4ns8Abhéscdeccappbr@t ochr om que selon | a revendi cation 8, dans

| equelss|l e pol ynbre derive d' un m-l ange de nononbres honogbnes copol ym-ri s6s
conpr enafit : Arfice) phtechvionigne Isgibre dar tsvandicatipn Je defisclequel lsnralyuiéthgmne gliphatigue eshul 30
% en poi ds diagryistsl deerotyargthenne gliphatiges- et 30 (O de 1 a 4 %en poi ds de

m~t‘ha(crylatedall le, la som"red (a),. (b) et 'éiﬂ) et ant iﬂ’ ur tﬂ
100 % enTpoiire phﬂ?"“'%‘f“ﬂ‘f"(ﬁ"‘? BRGOPFHS ‘t’u@"@'@ Fiane &t Beruh F‘béél% p8\§'g ana?sms
| equel®| e @P'ﬂ?&%’?éﬁd’f‘@f"ﬁﬁ?ﬁ Hang ﬁ t?’f’ﬁ%‘%’ r‘i’i?F'@@ﬁ aire de 500 a 2500. 35 11.

Article

hoo rom ue sel aam R ral ot e is
pol yest o mgﬁ g ool e e e B e

phot ochr om at t, e F@né £ Séth y Bl ONS 1, dans
I equel la su s% a om gue or gani que est chol SI e parm
I ensenbl € AP Iﬁﬁlﬁ%m’qﬁ‘& s&cm ﬁQSJeH&’&hém@)d%ﬁ@thﬁB(@ez bél@fRre ldgve d'un mélange de

spiro(i ndoIﬁ,g}g}nérepyg,,l,ogg&ggag@pga;ﬁsagé‘omprdnaﬁ spi ro(i ndol i no) benzoxazi nes,

l'es spiro(l ngakbis@lyicalberittep py tieRyksgiydoes spi ro(i ndol i no) naphtopyrannes,

| es chr onbnegy) de@s 23p e o dokis di palistenwdthqane etdoben- zoxazi nes, | es

Spi r o(spenzi ndglde nd) ) spdnt midazib méthacrylge d'siyle b(sbmme HQMI(b)w@)@létpnﬂWWSéﬂﬂeé

| es spiro- (i10eitdenrpoids.qui nopyrannes, les dithizonates m-talliques, les

fulgides, les fulgimdes, les spiro(di)- 45 hydr oi ndol i zines et |es .

mdl anges 1@eArticles PBQ!IQPQ'[OEWE%§9'%& traneigation e slans1igqueinfer palieglerytianse 1 B Batse

sel on | a reveényiaicnds 9A a2500. dans quuel | a substance phot ochr oni que
rgam"&ue est choi sie ar m |'ensenbh drﬁrl]gsl aﬂ : ne Masse

(| nd®l 4‘7\%%)2%%’!‘??’8? é’g 'a Teé@dgﬁ'i"? ARl lanite) -p° b‘?ﬂ%%@ﬁ?&gf 'hes. | es

o(|ndoIT es, Ies splro(lndolino)benzopyrannes | es spiro

(|ndo 5 II|n ht d €8, GEE W& Ta SlBsteis
subst ap ng ; Eyg cﬁrg Qéjgi’lofinl y llcgﬁj &i%ggqhg Etrgfénhﬁg shifd %q’?ﬁnbﬁ'a:htoxas;nes
vo(u

revend' catigh ﬂ’k! en oxé’zf $,cl |6§ P Esirb@abin®)Bardsl8ziseNt le€ Nispitbnddudt a 2
% en poi ds giRad p afié Sé@é}ﬁ@(m@&ﬁﬁé)%ﬂftdwaﬂue losSéhrombhies, 18§ pird{benzndalin6)QdyFidubbre U e
selon | UNEzolazf Qoﬁﬂlﬁnrdﬁﬁﬁznﬁ@%)’hﬁtmﬁzﬁrﬁﬂﬂe& shiflo(bsdl s linoephtdpyrannas,t leg | spiro-
phot ochr o- @HdeI6e) GSifiopiitrthes, s idithionatdss métalliques, les fulgides, les fulgimides, les spiro(di)-

45 hydroindolizines et les mélanges de ces substances photochromiques.

13. Article photochromique selon la revendication 12, dans lequel la substance photochromique organique
est choisie parmi I'ensemble comprenant les spiro(indolino)naphtoxazines, les spiro(indolino)-
pyridobenzoxazines, les spiro(indolino) benzoxazines, les spiro(indolino)oenzopyrannes, les spiro (indo-

50 lino)naphtopyrannes, les chroménes, et les mélanges de ces substances photochromiques.

14. Article photochromique selon la revendication 13, dans lequel I'article photochromique contient de 0,01
4 2 % en poids de la substance photochromique.

55 15. Article photochromique selon I'une quelconque des revendications 1-14, dans lequel I'article photochro-
mique est une lentille.
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