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AROVATI C URETHANE ACRYLATES HAVI NG A H GH REFRACTI VE
| NDEX CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s

weppesizepd on clains priority under 35 U S. C.  1ROI/ER)008/002464

provi sional application Serial No. 60/922,988, filed
April 11, 2007. FIELD OF THE | NVENTI ON The invention
relates to novel olefinically unsaturated urethanes

haV|ng a hlgh refractlve |ndex and a process for the

Eﬁg_zrea of optlcal appllcatlons the refractlve i ndex
is an inportant material property. Thus, it plays an
inportant role, for exanple, for the production of

opti cal conponents, such as Ienses prlsns and optica
coatings ( ROSS-RETE R . '

contrast in holographlc naterlals (Us 6 780 546) For
%gfgup@mu ust hé&?&g BnSe. 178 d pﬁoﬂm&e@s*pptheathﬁ

ractive i'ndex'in a target
Sarial o, &VﬁﬁﬂeﬁammdémhwﬂaaNWX|ng conponent s haV|ng a
hi gh refractive index. For the abovenentioned fields

of use, polyners ofpd Lﬁ#’ﬁﬁlyﬁ&%ﬂwﬁ%@n at ed

compounds, such asT p acryl ates, are
typically used. In order to reach the refractive index
dhe invention rélatghte moveh alebpier lysumbarerated necthangsdweing @ high refractive

L Mg BB PR e Ry (Ced™ P i cul ar

the latter are dlsadvantageous omnng to their
conpl i cated precpack f FINVENHONt ances
conS|st|ng of the urethane (neth)acrylates is well
}EU Q%f op%%alf %&E@a&é}ﬁ tBE F@ra@tﬁva%@cﬁ& LY 1&9&%@&9@1}{211 property.
ccor |ng e prior art, however, the extent to
vihiig fit pldye sremameals wolebi example, fohthe prqﬂdq@p iobpptishl cgmpenents,

ne(iq’h%’l nlsgé no ta&EJ) calld g%m@ agpééﬁl; ?ﬁ@ﬁ%ﬁl %&Qﬁ ofa

tchigrastip eclbgnaﬁhlt hnetepale €606,730 s tHoosuch @nmmﬂardieplrr@meis there
Q lr aZ {mlﬁn oCbaI lb}{e t t rear'e a%tly [ etclgxaﬂ%%%rga&ﬁﬁngx{ngp If exanﬁale by

ane acryt aPes "or - ur et $ Whi
taémixirigeambynents havmg a high refractive index.

For the abovementioned fields of use, polymers of olefinically unsaturated compounds,
such as, preferably, (meth)acrylates, are typically used. In order to reach the refractive
index of 1.5 or higher, halogen-substituted aromatic (meth)acrylates or special alkyl
methacrylates described in US 6,794,471 can be used. Particularly the latter are

disadvantageous owing to their complicated preparation.

The class of substances consisting of the urethane (meth)acrylates is well known per se
from the area of coating technology. According to the prior art, however, the extent to
which these are suitable for the production of data media, in particular those for

holographic storage methods, is not known.
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as sinple as possible to prepare and are suitable for
the production of optical data nedia, in particular

WO a008h2d1eyr aphi ¢ st orage net hods It has now beRCI/ER29ARI002464

that olefinically unsat ur af éd ur et hanes, preferably
uret hane acryl ates or urethane nethacrylates havi ng a
refractive index at | = 532 nmof at least 1.5 neet

t he above requirenents. The invention therefore

relates to a progeSMARY ONEHE POENTION of hol ogr aphi ¢
media, in which olefinically unsaturated aromatic
urethanes referably urethane. d/ or

Hivt RRAb it e g r PR EBER AP AL Ve Pare Blehrigai =it |

meﬁﬁgeNgH@ifabB uletfnd h&ylHE 6k urm%k@it@%/lﬂ'&ﬁre techmcally
The i nvention is further illustrated.b

POTIPRIPTRPSHBIE 10 PrRPATS 1Y 6% BiF G far hapeRiRtien Qfuopkc daéfhma

INRrRel.P 2 8PBkEHi eSS MRoddi t h which the dynamic

range, athe N#gﬁp tﬁggﬁ%dlz was neasured. DETAI LED

DESCRgTI ON OF THE | NVENTI ON As used herein jn the

Ehacnoy kegn fomd ghatiolefindrally unsafEatedinraiganss. Riefergb e

QM%L &%réﬂ&e%@tt%&%la% RSN $ R A% Rk Yt 15PETI drh 8Fat 1kt 1.5
nbers may be read as if prefaced by the word

ﬁaﬁéhﬂabovwewememtshe term does not expressly appear.

Al so, any nunerical range recited herein is intended

ﬁ‘ﬁ %nO&lnHH fhefldre SMast8 R PRRess YRS IEHadcR6X & HdlogldpBic media, in

inically unsaturated aromati'c urethanes,
whish efefibicylly unsativated ammaljs micdanesnRiFisrablyrusethans gcrylates and/or
rlt@&&&h?&ﬁae&ﬁ vilB& pfra%a%dm\r &lg30 R el ey Ablieahave
Facti ve | ndex of > 5, particularly preferably
> 1.58, at | 532 nm The oIeflnlcaII unsat ur at ed
ur et hanes, pref- S6RY EH] YINGS
ur et hane nethacrylates of t he present i nvention are
GRL pvoRRh S fhﬂhé? [ITRARES byveE koumﬁigrhoiéz BinihE RISREIH A)
aromati ¢ pol yi socyanates with B) isocyanate-reactive
conpounds having at |east one radiation-curing

Gignfd Inshews thy holegraphie testegtup St v Higheidyraris ré’?&?n‘&t’ M, off the

QEQFQkSBk&hﬁgcyanate wel | known per se to the person
S led 1n the art can be used as pol yi socyanat es.

Exanpl es of_such di 1at
© 4 bheny! REr a8 DSk AN DI Ak indeuon

As used herein in the specification and claims, including as used in the examples and

unless otherwise expressly specified, all numbers may be read as if prefaced by the word
"about", even if the term does not expressly appear. Also, any numerical range recited

herein is intended to include all sub-ranges subsumed therein.

The olefinically unsaturated aromatic urethanes, preferably urethane acrylates and/or
urethane methacrylates of the present invention preferably have a refractive index of

> 1.55, particularly preferably > 1.58, at A = 532 nm.

The olefinically unsaturated urethanes, preferably urethane acrylates and/or urethane

methacrylates of the present invention are obtainable in a manner well known per se by
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tol uene diisocyanate, 1,5-naphthylene diisocyanate,
2,4 - or 4,4'-di phenyl net hane dii socyanat e,

W eoophzityd net hane 4,4' ,4"-trii socyanate and  PCT/EP2008/002464

tris(p-isocyanatophenyl) th?éphosphate

1, 5- Napht hyl ene dii socyanate, triphenyl nethane

FEagting 4%) Afqriatis aelya?fé(ﬁ%at%smﬂw). QORI EEASH ST FIPGHRAs)Paving at

temt%{:z@faaﬁh&t&rﬁg 8leBhRAISS tRshuratbl iphtsmdnaEt hane
,4"-triisocyanate and tris(p-isocyanatophenyl)

thlophosphate are particularly preferred. A

Ihe wrampti diyandfon Biispeyanate Wath kBeHR BFF SHE ¢ ﬁPer%Oélégﬁa%Whe art
RIORUSESas DB REcyaRatéshe above dior triisocyanates and
havi ng a ureét hane, urea, carbodiimde, acylurea,

I socyanurate, allophanate, biuret, oxad|a2|netr“9 )
Bravrlese suchrdi onrHsRsxandicass hdahowlsne fisgpniie Zhgndor 2.6-

POiacht B8R RE qos‘-naprﬁ{hk/leﬁé)&%%wﬁe Wy’ ot ahvighaty lineaste

one group reacfive toward isocyanates and at |east _one
digoayanptas tephehylimetheamt. ft CHispeyarate ang tHHPAORYARIAPREAYY y

] ated conpounds wi th polynerization under the
Hﬂ%%%%% % actinic radiation (radiation-curing group)
can be used individually or in any desired m xtures as

¢ Srhjrobithlisnodiiseeaprin érrhepylmethanaf, Bris-sriisopyanaecang (tasless |
%{?%]hﬁg}%lﬁﬁyl) Ih%):};gtg gfleﬁ? are f&'l'em enﬁxggt}ﬁrﬁm ﬁ@satm%wanate

et her and conpounds
amhmadpnsqwgarxatwlwnb'b piemhashhewwe mlwbﬂy wiefetedhave at
| east one group reactive toward isocyanates, are
RiBISGHA e HRGfhnb o BORRE WalknFlecorkiRE S RodEiS bRAA bh il BVeli-
preferably acrylates and nethacryl ates having at | east
onmlsosmytamaﬁélavleac tiethengy preayrarb8diimigh. agylurea, isocyanurate,

M aoﬁl 5 Emre XQA}%&M@%&%J AhESnO5r iRl DAGE M BEE S @uburd B
ounas sucC as

ﬁnhyﬁsﬁmyﬂfhyl(neth)acrylate, pol yet hyl ene oxi de
nnno(neth)acrylates poly propyl ene oxide
En t&% IlH Q\;e AP lead] %Fé( %Jolﬁy Jeg(gl%e 98&'73%3130 yanates and at least
acry ates capr ol actonés
mm(smatate)iefmrcybmwmsh r@us hntasthyfegncalbmmnqjhreted Tompqunys with

2- r
Pﬂ@?‘ﬁ'g‘%%gf’@?%%[%%t\ﬁaﬂgh g %%Q(Se Sut l%}omgtd 1ﬁ%lacr r?ﬁglgg&%ﬂ can be used
ndinidlrall yr id ,ady ddsired xlnydtxpémy:bmﬁcrmtlh()fa:ompbr&heB).
hydroxypropyl (neth)acrylate 2- hydroxy-
BRSO A AR Srunbl i L L DS BAR) anRAGT
ether, propenyl ether, allyl ether and compounds containing dicyclopentadieny! units,

which have at least one group reactive toward isocyanates, are preferably used in
compound B); these are particularly preferably acrylates and methacrylates having at

least one isocyanate-reactive group.

Suitable hydroxy-functional acrylates or methacrylates are, for example, compounds such
as 2-hydroxyethyl(meth)acrylate, polyethylene oxide mono(meth)acrylates, poly-
propylene oxide mono(meth)acrylates, polyalkylene oxide mono(meth)acrylates, poly(e-
caprolactone) mono(meth)acrylates, such as, for example, Tone® M100 (Dow,

Schwalbach, Germany), 2-hydroxypropyl (meth)acrylate, 4-hydroxybutyl (meth)acrylate,
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W@tz(h)eblgﬂlast ed, propoxyl ated or, al koxyl at ed

pol yhydri c al cohols, such as trinethyl ol propane,
gl ycerol, pentaerythritol, dipentaerythritol,

trimethyl ol pr opane gI ycer of1 pentaerythritol,
di pent aeryt hr.i o dust rial. m

t ol
%raxﬂr?%?n e, AT RiFe DY P Bihey %ee%?a ga?'g; Advfiroxy-
B%%p@ﬂaceﬁﬁe Qh@l@ﬁk&@ﬂh&hcﬂmﬂﬁO@C iyl o tetragonglates of

net hacryl ate groups are_ suitable al one or HP

rec&mmrlrcéﬁlwueh ay ety InlRs pRaE- EbHT e L Retierme el

&Bmmol RSy BRI PoPB Ly R Mk B R edthigiathy R8I0 Se@e, glycerol,
cont ai'ni ng_hydroxyl gr Hg{as and having OH contents of

peptaery iz, dipeniecritiyitelor pustustriplavintirrs tk{eFFé’f h) acryl at es
cont ai ni ng hydroxyl groups and having OH contents of

23 dlifors Q&c@at&%ycgv@&l?@ﬁkﬂé @I}éﬁgﬂﬂéﬁh YRy et Rspbaids g

OH cont’ents of m xt ures thereof
wntm@r:dﬁmdé?r resercriste e A ftuﬁahmlaﬁﬂfar gqnbination with

&Q'a% iDSLRb AR dodysihgxy!  groups and mi xtures

ol yester (neth)acrylates or m xtures of
unsat ur ated pol yest ers contai ning hydroxyl groups wth
Pl spexsy(@methjaseldigsd@pyn aeres, C@aﬁqmrrrgavéér%ié grang adchavigg O
%o%?ﬂ%%@%ﬁ 408 nll%/lk@mlgs& i agcegnétlﬂacl?ylatgs cohtairfthghydReyl
em str echnol ogy For nul at’i ons
FonpsGod havigsOH |cn¢¢gntgpm tnB80 my&IOH/g or acodated mylyparylates

Te en rt?I!{ Q% ent nhsl‘ogﬁg 30 ﬁ%)}ﬁ%anél rﬁQtungWéé@%t}{ lbad SRvther and

co al ni ng oxy ups aving a defined
hysatwrescyith ﬁnsamtamdrpal}reuyrs aomaiping hedrexd grOUPS and mixtures with

| at es. cont al

peIgat AT LSRRI Y% cofth iRy Blokyl
aough wirtgodyestatniea)aoyylates cenilidtewist be @p@ﬁmdewn(pghgcbradwl

ompounds) of n i.C ner.i c '
it ba ngl Ryl e, ARG eBROBBEVY s,
pénﬁulmeioﬁdm)whtatge dnlargd Paints py dpn X 99 nsem THehhalagy, Lesdon,
t her eof , acr | at es .hayi defin .
btk T it FPoy et ates S bt O afe Bvinag dsfined bydroxy
hR86EdNa BN aff p ragﬁw_l c acid and/or nethacrylic acid and
gl yci dyl (net h) acryl ate, are furthernore preferred

droxyet h acr. dr oxypro acryl.ate
EP?%’&{P%Q% ]lai‘/FF coptal p%hédrovﬁ% %sy eg%lédg%dolln %1];]185 o reaction
E’r‘bﬁ@c{tﬁ&tabx)yEG Bl aldes mdiRRtytie EMH ththyboxﬁd’eh attygydydt@mpndds) of
dr oxyacryl at es havi ng a hi Per f L#q_ﬁal [ éiy in
FOTRTEhR e RL RS S BbE A<upHeRLF Ry
butanediol or the ethoxylated and/or propoxylated derivatives thereof. Epoxyacrylates

having a defined functionality, as can be obtained from the known reaction of acrylic

acid and/or methacrylic acid and glycidyl (meth)acrylate, are furthermore preferred.

2-Hydroxyethyl acrylate, hydroxypropyl acrylate, 4-hydroxybutyl acrylate, poly(e-
caprolactone) mono(meth)acrylates, pentaerytrityl triacrylate and hydroxyacrylates
having a higher functionality in double bonds versus OH groups, such as the reaction

product of acrylic acid with glycidyl methacrylate, are preferred.

2-Hydroxyethyl acrylate is particularly preferred.

PCT/EP2008/002464
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w@e@Baeyied. In addition to th

product of acrylic acid with glycidyl nethacryl ate,

are preferred. 2-Hydroxyethyl acrylate is particularly
g conponents A) anBCBEP20@)/002464

i socyanat e-reacti ve conpounds whi ch contain no

radi ation- curlng ol efini aII unsat ur at ed doubl| e

IBoAdon [ ihe SPaRSRERIY AL A coX ey BPE TRty b omgepancs which

&In?a@i hd E8hSorLaRing bR AnA1GRRE A afibly/bdags ®)fakogahulate
ducti on of the urethane acryl ates of the presgﬂéﬁ
t

F Brresnd/ k) steRibeyasiaro besRncP PRy M AEES BIdRdhp
\g%th%eeacm&'@ltﬂecbr&ém%\}egt%ﬁe ric compounds and mi xtures
one or nore these conpounds which have one or nore
i socyanate-reactive functionalities and no doubl e
boryaRateTpretive soppouads of FomPesa; @} ArHRORSRIC h PREBHPouNnds
Qer{fBQH(EQH(? Rhixtlrks & e bPWoliRhRE trdfoud®i veHidh 1BRObie &t Rdkd

or polyfunctional alcohols, thiols or am nes,
isoqyanatoreactiva ifengtianalifessnd aa Aobie ondnurabls it aghig radiation.
al cohol s are, for exanple, aliphatic, araliphatic,
%‘Hﬁ ﬁg&hd&‘?{ ﬁ@bﬁdﬂhé} i€ 1WPRGRRL G RNk ghe stkQihin ridnbQrS
S. Exanples of aliphatic alcohols are
mzlyifuacnwhal abphqimlmols 9F PRiogFaRo Contpisiog 3 AheAr Lo BI anol |,
I sobut anol , sec-butanol, the isoneric pentanols,

El? ((?e %gal}]cgfnolg %1_%%1}3 ){:&g?ré?cn Qkphat‘ilc L A8 aRghdie Bﬁ@ﬁlo‘éhphanc

n-t étradecanol, n-hexadecanol,
mozmllca)deie,aﬁrdfk, ,tn@ymddm»@amkyols the isomeric
met hyl cycl ohexanol s or hydroxynet hyl cycl ohexane,

%i(aq'ltgﬂé/s of a%l) ﬂglg&%ﬁ% %latﬁ%&ﬁﬁ Qﬁﬁn(ﬁ I'n- fn%f;aﬁféh%@b&f)b&foi Witanol,

yl'ene ‘gl ycol nonoal kyl ethers, such
fsgbutgx)gm;ﬁ lgltan@l dhelisdneenie p@tw hemgrmisb Qp}l}yﬂ@ﬁq@} octanols and

di et Iy | a |
nc|>nean L Scpa%e héﬁﬁd ngg@h f e e}fexad%mxi At gécxg&

MOROD ene gl ycol monobutyl ether,
pyaixpry:kaemb ﬂgl itym@:hc mﬂmkwtlhlydxa@ﬂmﬂlydréxm@wyek@éeﬁw duthyl-

ne
TSRS A S AR
gtlhﬁ:@ Ot fob a:tayripleatliemy ene:l glpccd p;olkr;elweyl gthgc diethyteno Bluico} |
t her tri.pro uft, L r
&oy%?thyl gli: ﬁ@l\lﬂg gqé(f%yél PObuF? 1 ef hﬁgnggg;%oé?{onégu%m gther,
bRpylasd dlydoemen@he/io0kthed d@f@g&{nﬁ@ﬁce@ npo@hethytl eihpr, ojpydreteee
|1 aZ0 e

ehtﬁcelwglﬂnewrﬁtg‘flee%&ﬁi&ropﬁeﬂﬁ ﬁlﬁe}@%@?ﬁwl i, 3roRERS B She,
oAU lethér, BiEbpYEMEEL e knondbuBy] ettt h“lp(bd);ﬁ(fhﬁc glycol monobutyl

%t gr gt:hg%%té%(ﬁ%gﬁgeﬁgleée glyccﬂ tnethyfene gyco} tetra%thyl%ne 5 o?l

dipropylene glycol, tripropylene glycol, 4-methyl-5-thiazolylethanol, 2-
(methylthio)ethanol, 4-hydroxymethyl-1,3-dithiolane, 2-methyl-4-hydroxymethyl-1,3-
dithiolane, 2,4-dihydroxymethyl-1,3-dithiolane, 1,2-propanediol, 1,3-propanediol, 1,4-
butanediol, neopentylglycol, 2-ethyl-2-butylpropanediol, trimethylpentanediol, positional
isomers of diethyloctanediol, 1,3-butylene glycol, cyclohexanediol, 1,4-
cyclohexanedimethanol, 1,6-hexanediol, 1,2- and 1,4-cyclohexanediol, hydrogenated
bisphenol A (2,2-bis(4-hydroxycyclohexyl)propane), 2,2-dimethyl-3-hydroxypropyl 2,2-
dimethyl-3-hydroxypropionate, 2,2’-thiodiethanol, 2,2’-dithiodiethanol, 2-mercapto-

ethanol, 4-mercapto-1-butanol, 4-mercapto-2-butanol, 6-mercapto-1-hexanol, 3-mercapto-
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but anedi ol , neopentyl gl ycol,
2-et hyl - 2- but yl propanedi ol , tri nethyl pentanedi ol

woo@stizamal i sonmers of dieth I oct anedi ol , 1, 3-PUK/FP2ON002464

glycol cyclohexanedlol 1, 4- cyclohexanedlnethano

6- hexanedlol nd 1. 4- c cl ohex n?q
%WPGQ&&&{’%@IPB? EBWQPF&? tIRnethylole ane tnmethylolpropane, glycerol,
(ﬁn?nn‘?e'tIWloaélﬁpm MG Bt aERARR6 M)nnitol or sorbitol.

2-di'met hyl - 3- hydr oxypropyl 2, 2-
di met hyl - 3- hydr oxypr opi 0 -t hi odi et han
@xazlpled|0€ FFPB’G%/ ilff&lﬁgwe Péleﬂozrtgaﬁ%%%%?%f% mEhOE Rl
RadRh&abHRb1s, R BRSHols, ikEBHERBLOL Baﬂhuioaaqlaphthol brominated
6- mer capt o- | - hexanol , 3-mer capt 02- propano
3- ner capt o- | propanol trimet hyl ol et han
ewhﬁeks@mrwab@ﬁ@hm@? FEUPBPYTRE AT HRARAB pr opane,
ﬁ}lﬁp&r%@h)(ﬁﬂaﬂénglhydﬁl)hﬁ’iﬁéﬂeaﬁfd%ﬂ%drt)&blc Ry §1@holRE, 5-indanol,

sorbitol. Exanples of aromatic al cohols are pheno

inelol, ¢drispprepxiiderssirbenokurdierpippheith PhenokhsRRl el algéved
gﬁﬁg glhl% ﬁ%‘l?!@h Xﬁcp&'eﬂ@xﬁate@ hgr%ﬁpé@ P i condpoiagiht hol ,

brom nat ed napht hol s,
9- hydr oxyphenant hr ene, hydroxygyrene acet am nophenol ,

Bianydesof pratiphetip alcelpds afﬁ?‘?!?ﬂc?ﬂﬁo PnchlprobinsyhAlcohplaz ol e,
H%%H%X&gi zﬁ&lh{op gqocﬁfb& laan&lhol b QQCSI @%entabromobenzyl alcohol, 2,4,6-
-1SO enedi enol ITEF Cap opheno

meméﬂthh ad, %WWW@@Y baiephel aigyl é@@hf&,tcétala@ﬁloa/lwol
alpafny SIBhac JRL AL S o3 eql OIROIRES, . Exanpl es of

S are alcohm
pydrbvbmedbmalzlyhalaiecbh&ﬁhthabmm@nﬂbéﬂmh%ﬁﬂ@ehlo?

B SRRoRSY ) st il PG RRARpARR R crory-

BmﬁL);ﬁrthanmhdeQMbelhylghho)bdnzﬁhtdoholahacsydtphaien@h%l ci nnanyl

intﬁvh ol ¢ tﬁ@({’oﬂ% lg%%%‘c%é@emetf}angh % nr)é'ox%f Qe%geglednnethanol, 1-
h&b@@ﬁ&khﬂfomahmn ehbenzilhydaplypipatiding &-bawagpyrrolidinol,

HPHERERE ol Qe EHERED T o ARRAARPISA

NubrnIethancy, etubtéhyletmmomamfmdﬁmetnar(onet(bschtompmﬂye)amgﬂol

al cohol , 1-acenapht henol ant hr ac enet
e R T et
srid8RZRLd 10phenasY I @ok 3 Fetithancl- octanedlol dithiodiethanol,

benzylhydroxyplperldlne N- benzyl pyrto no
dithindpsabdiohbydranerethyidithioling Hepw %E,cﬁl ['ilyénn%amme

% ghAsiZ Ay oy Ker AR Eﬁhécy@énznﬁjhét@f apstb AR bia4RE,

uor eny I'ef hanol , fl uorenedi net

z (@Tb\y@ﬁxwfmmewp} 8t(¥r§YfBPXYeH‘iYBT?§’ﬁ?Ft@F‘H&% (2-
gycﬂbw@ %Lmﬁ)l(z-h ra@%myi)ﬁaaee}n@ hyd}crxlyahﬁmnmﬁmwml

phenyl yrldy car bi nol hi ane- 2, 5-di ol ,
:hy@oxbmqhyéanlthr&ny@paﬁ\b@w@qoxyrmﬂesmnefe}w% o,

(hydroxymethyl)phthalimide, N-(3-hydroxypropyl)phthalimide, 2-(3-hydroxy-

propyl)pyridine, 2-pyridinemethanol, 9-hydroxy-9-phenylfluorene, 1-indanol, 2-indanol,
indolemethanol, ethyl mandelate, benzyl mandelate, mandelonitrile, 2-mercaptobenzyl
alcohol, 1-(2-naphthyl)ethanol, 1-(1-naphthyl)ethanol, 4,4-isopropylidenebis[2-
phenoxyethanol], 4,4-isopropylidenebis[2-(2,6-dibromophenoxy)ethanol], 9,9-bis[4-(2-
hydroxyethoxy)phenyl]fluorene, bisphenol A ethoyxlate, bisphenol F ethoxylate,
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di t hi odi napht hol , hydroxynet hyl di t hi ol ane, furfuryl
al cohol, hydrindanti ne, hydrobenzoi n,
wWhysax3ibenzot hi azol e, hydrozybenzinidazol, PCT/EP2008/002464
hydroxycounarine 2- (2- hydr iyethoxy)phenol,
9-(2 dr oxyet hyl ) - 9H car baz
VRS SE P RO BaRg c- Ep Fep Rl drebenyi- 1

ﬂ}b;(a%olhygﬁaﬁyyﬁbfb)shaom It dhahy1Wch@therol, 9-hydroxyxanthene,
rox nethylanthraqU|none
egx/q ﬁ@? n}elthae%lt P)ﬁjélmealénetq@ol thiophenemethanol,

t‘d%}ﬂ%n@é@ﬂa[ﬁ%t dlalgtdaahi/ot Klfogenated and/or alkoxylated derivatives of said
3-h droxypropyl)phthalln1de 2- ( 3- hydr oxypropyl)
PPPEaSe, 2- pyri di nenmet hanol

9- hydr oxy- 9- phenyl f | uor ene, 1 i ndanol, 2-indano

BRI BBHAGNE thiol €58 WetHIRARS], a&&aeﬂb&nﬁrysbanemw hfhehiol,

mandel onitrile, 2- nercaptobenzyl al coho
pentapethigh h@wﬁtp@t hemigethiql, qcranﬁté%tnﬁwnf@t%ﬁé?cmhwl
&Ia?eéaﬁ&ﬁ{op @yda*)ﬂﬁaﬁ ERIe hgnettﬁgleﬁ‘x%ﬁ%h 3BRlehedimethanthiol,

I sopro denebi s[ 2- (2 di bronophenoxy)ethanol]

&p@anbﬂlﬁiédlr qlﬂwnﬂmmewleplh@Wyph@me%@%mwﬂm@p henol
@hh?otﬂgxgi% %{h%ncfd*ﬂhl%ﬁ B%n %ocl: etﬁmglyh?érﬁlethaﬁetﬁlopg nzhydrol,

enoxyet’han ehoxypr opano ropano
ﬂexpi{m@tyshmtnmaapa ﬂaherc@tth@qynazpbp? g)lg@gmpbenzoxazole 1s(2-

e
Biyiophengmedpomote, metapoqiyeidine heacrplopamiaidiiek JHiratcapio2-

L BB BBl PSR SR Hakes of

inbﬂem@t ﬂiﬁnﬁ:le;yﬂﬁitﬁ wﬁtdﬁﬁahe;rcmc&paﬁte)j pldnpxyethasatisbdh2ol

pent a | , hexanet I ta I
RERABER,  peaoRnu L o058 AR B SR b,
%4!&@@&}&43%@&?@3?@5@1@% ahd 1,3-piopaivainitibl, and alkylated and/or
enzenedi met hant hi o enzenedjthio
RlosvBRiSA FROIoR ARGUIAE deriyiVsh ek IS FEPRAIGE hi of
dithiocerythritol, dithiothreitole, ethanedlthio
EvaHp'lés[Ufﬁb\ﬂiask|aﬂlldﬁebh1|@|amllglblﬂaiw3hﬁ&gﬁém miphthgl-amme 2-
nmer capt obenzi m dazol e ner capt obenz az
P e PATIE ORI RZ O ol | SO TP PAEORREGR B of her

R BYnziRn A 516 AR ARASRR r@ﬁﬁmoa@ﬂagtryéthane 2-(2-
3- mer capt opr opi onat e, but¥ 3 nercaptoproplonate

aranoethyl Skigphicas, Reamipgss -6t affiazolo, apnaingdan.o- 2-
%pdlm%ﬁyﬁﬁ?ﬁéw hﬂﬁ%ﬁkﬁymﬁ%l}t h@nﬁﬂﬁﬁéﬂl’xﬂjnaphthalene

ent aer rit t et raki s(3- mer capt opr opi onat e) ,
penbeephipph pingphenanthreans, arpBophepelaprnipeRyEest aétynOPyraZIne

Q&%QW%epﬁﬁ%ﬂ}h%dmg, aminomethylpyridine, benzylamine, 2-

benzylaminopyridine, biphenylethylamine, bis(2-aminophenyl) sulfide, carbazole,

diaminonaphthalene, diaminotoluene, diphenylethylamine, dithiodinaphthylamine,
furfurylamine, hydrazine, 1-(1-naphthyl)ethylamine, 1-(2-naphthyl)ethylamine,
phenothiazine, phenoxazine, phenoxyaniline, phenoxyethylamine, 2-phenylethylamine,
n-phenyl-1-naphthylamine, 1-phenylpropylamine, 2-phenylpropylamine,
3-phenylpropylamine, pyridinethylamine, thiophenemethylamine, and alkylated and/or

halogenated and/or alkoxylated derivatives of said compounds.
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phenyl et hanet hi ol , 4-nercaptonethyl -1 |, 3-dithiol ane,
4- (2- mer captoet hyl ) -1 , 3-di thi ol ane,

wQ2008d231e9 capt onet hyl -1, 3-di t hi ol ane and PCT/EP2008/002464

1, 3-propanedi t hi ol and al kyFated and/ or hal ogenat ed

and/or al koxyl ated deriyv tlves 0 conmpounds.
il ppreaning oo ab s 21 Tt Qlygr?iia%%@zole

%&@@ﬁuﬁyﬁ@mﬁﬁm - m@a&&&ktﬁmﬂh&xallﬁxdemmﬁth&ml (91

anlnobenzothlazole am no- 4- br onpnap hthglene

eerpwberihanelazGr- gﬂor%eﬁﬂmg]eﬂaé)hthalenethlomet anol and

@mggb&&@hﬁ&%ﬂ%hmgﬁggne 2-(2- am noet hyl )t hi ophene,
2- am no- 5- (ethylthlo)-l 3, 4-thi adi azol e, am noi ndan,

ﬁ??cn%lwﬁf’% l r '%%ﬂf h%ﬂem elhy hﬁ*&ﬁ% tzfﬁlsf

m&@&hﬁmﬂhhﬁm and AdphihaRh@Riomethafsl ie pytienerly preferred.
ani nopyrazi ne, ami nopyridine, an1nopyr|n1d|ne

m Ir%]r%f'g Fn‘? %rgg%dﬁr:n%xt Nfe %ﬁlgéen?{ﬂat@%;/r am Roes’ed of the abovementioned
hn@(oaemsrnnﬂmpmhyfo)lowmgﬁdedbqhemmamgiuss:
di am nonapht hal ene, di am not ol uene,
di phenyl et hyl am ne, dit hi odi ngpht hyl am ne,
furfuryl am ne, hydrazine, LOWN-p@phtbyl) et hyl am ne
| - (2- napht hyl ) e$) phenot hi dzi phenoxazi ne,
phenoxyani I§ ne, , yl arfyne, gnyl et hyl am ne,
n- phenyl - 1 -Tap 1- phenyl prépyl aNHine,
2- phenyl propyl am i, 3-pheg Rr opyl am ne,
pyri di net hyl am ne, thi oph& wthylaninex al kyl at ed
and/ or hal ogenated a or Koxyl at ed dgrivatlives of
sai d compounds. Sul fur - ai ni ng conpouRds and
9- (2- hydr oxyet hyl ) f8HKcartbazol e,
hydr oxynet hyl napht hal ene,
N- ( 2- hydr oxyet hyl ) pht hal i m de, 2-phenyl et hanol ,
fchl oro) phenyl et hanol, 2-(p-chl orophenyl) et hanol ,
napht hal enet hi onmet hanol and tri phenyl net hanol are
preferred. H H
9- ( 2- Hydr ox N
ne, N-(2- hydr¢xyet
napht hal enet hi Xmet hs

h&lnaphthale
!ularty preferred. In
ane acryl ates are

foll owi ng ideal chemni cal gctures: or in which Xis

oxygen, am no or sulfur

in which X is oxygen, amino or sulfur and

R in the respective formula comprises at least 30 mol% of olefinically unsaturated
hydrocarbon radicals optionally containing heteroatoms and not more than 70 mol% of
hydrocarbon radicals which optionally contain heteroatoms and are free of olefinically

unsaturated groups.
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Rin the respective fornula conprises at |east 30 nol %
of olefinically unsaturated hydrocarbon radicals

wepisorEbd y cont ai ni ng het ergatons and not nor BCT/RR200§ 2464

nol % of hydrocarbon radical’s which optionally contain
het eroatons and are free of olefinically unsaturated
groups. Preferred ol efinically unsaturated hydrocarbon
radicals optionally containing heteroatons are ethyl
Bxefeyxleat @Jeﬁpfcakbyl ua&anyitai ehmn@tiarhon bu’aqid:alsac pgtloaaléy containing

adl ef er r.b di
Iéers?ro %mxl; .'111'6 Ctﬁl e}cgla% ﬁ)e%)g Oengndéorgﬁ F;ﬁ:rflate réd? Is.
ol ef i ni cal 'y unsaturated groups are 9H- car bazol e,

Breferieg hydypeaghon rdicalsovhisteopiiopally camtain heieroploms gd #aifisn ef
%fe E;%ﬂg § %}tkﬁﬁ%rqg% a@@éﬁ LRBazoftl OYLDEIIE €d}6azole, naphthalene,
p-C ro

ene and/or triphenyl net hane
mmybmmhdm%gaybh@dh@ﬂe bendene ethylbynzangy (ogi¢relstylbgnzene

rmﬁe%qggﬂ?%qa&g? uret hane acrylates of the present

| nvent unctional polyners and m ner al
fillers are suitable for this purpose.

Naweparict pis illersgo) Haeertionslly 3l l?eeard§eda'i°éh® 5&9&1% aqiylaigs of the

gﬁ‘g%enﬁﬁmtv@rmohsﬁbtﬂ gloﬂﬁﬁaﬁ)ﬁblcﬂlyl&?sda&%h&@i O BRI ult&ite for this
polymers and fillers which are conpati bl e and

bwpesgeni cal ly m scible with the urethane acryl ates
according to the invention are suitable for this
PHE RPSEictidiABpdlythdre sl MR Heususigtsed fo esrtabaﬁ}nbgl Inkchanical and

material or in the formof particles vin
apticAERTERcESs Y ARYIPEr gl fgifers whigh arss%}nl?f’&ﬁ ?B?I&Ogemca“y
RERfoRS i the Bfethlind RrAREs LBHAMB LEILS invBRioh iafBuRdH1Y for this
preferably 2 to 200 nanoneters. Suitable nonfunctional

pegPYSfers are pol ynmers such as, for exanple,
pol yacryl ates, pol ycarbonates, pol yurethanes,

mﬁcf fldretanins il\l/seqﬂmhtyﬁtah eulk ,rnamxlaycﬁfsﬂi e Sormpd Ipyaiies] h:szi@rdel I an
t
Prrran eye ot B ol nerPeed P br 1 habrodriaes

paGibulaE HtkiaB9N t6lD0XhAOmeteRr | UM di oxi de, yttriuny(i p)
oxi de, zirconium di oxi de, anti m)ny(l 1) oxide, zinc

i or .tantal um oxi de, .are f er.abl
I&gﬁa r}OB@P%ﬂOE% %901518“& 0 241 eé%’ﬂéswr%@cweéh
$b1airdndtes, g@l@ﬂeﬂﬁamndﬁyoﬂ:dﬂnamo@ethers polyesters, polyamides and

polyureas.

Metal salts, glass fibers and/or metallic fillers may be used as mineral fillers. Metal
oxides, such as silicon dioxide, cerium dioxide, yttrium(III) oxide, zirconium dioxide,

antimony(IIl) oxide, zinc oxide or tantalum oxide, are preferably used.

Stabilizers E) which may be used are compounds which stabilize double bonds curable
by actinic radiation. In addition to oxygen-containing gas, chemical stabilizers are
suitable for avoiding premature polymerization, in an amount of 0.01 to 1% by weight,
preferably 0.1 to 0.5% by weight, based on the amount of the unsaturated compounds.
Such stabilizers are described, for example, in Houben-Weyl, Methoden der organischen

Chemie [Methods of organic Chemistry], 4th edition, volume XIV/1, Georg Thieme
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by actinic radiation. In addition to oxygen-contai ning
gas, chem cal stabilizers are suitable for avoiding

Wee@aaLuse pol yneri zati on, ]3? an anount of 0. ORCT/BP2098/002464

by wei ght, preferably 0.1 10 . 5% by wei ght, based on
t he anmount of the unsaturate npounds. Such
Verkag) $puerisl Oah-@agredes Fiset, The logwy © mptioned as examples:

faBeAmME, sodfei Q%Fends%fﬁd@ ¥ G, S e CRRRT By Maic RS-

of organlc ‘Cheni sfr 4th edition, volume XTWI
ThergeT rré\m}*é*rrraa@hylwwaﬁny{f@eﬁo ‘ﬁ‘é‘ﬁ’ésdlal§8beé‘Fe“§éﬁ°m

o plaftkds Oy HRYind) Bip B QORI R SpIRNGTRLAASSS pasetby-
hi'oni te, sodi umhydrogen sul fide, sulf

Wd@la%ﬁﬁeteﬁmwdmgmmq 8- dlfmuéﬂéﬂgﬁggh@nol p-tert-butyl-
g&&gﬁe@{ 1oP2 5P Qh%gﬂmdﬁﬂumb\heoQﬁ%&tﬁ&lhﬁﬁ%%sﬁmdg e,

ni t robenzene rirc acid, p- nltrosodlnethylanlllne
ﬁmmmbwzm@@a@m@hyléﬁwmtbsmw@w@ym salt, phenothiazine, N-oxyl

BRI PRV RO R Ay e tzgé G- Ieﬁenotpﬂmmﬁ BidB PREVMPO) or

t er But y
fmetofitt ddriviayvesya, @D&teeteﬁm@ﬂAanethylphenol and para-methoxyphenol and
é&jr oqui none, tetramethylthiuram

t
H‘f’g‘ﬁf’sf %fg&taiea‘%}eg pt obenzt hi azol e,

di met hyl di t hi ocar bam ¢ aci d sodi um sal t,

mhtenahhieazirym:s abéood«yg toglpnipeantidis are prephred by edudvaleakmaqsion of
6-tetraneth erldlne

T)cyia?agesd%}yf 6 éspf)(/agé{e Pef@ Evegompaoun ?I-% OF ylanﬁlE g ltl?eheno

adtglatpdcdordii hothy rveitin havich mﬁwfe&cymm@rd’upaﬁ‘é 42) of less
[r.ed. ef.han cordl Lol

P 04 517 P T g G 15 B A T TPE B R bDy fes

th‘é@OY%’l@tV@&gﬂt\ Bl th&rmios) thiy ariiiafe aaglates M&Boﬂﬁigpﬁ)th&dm/eﬁlcmrhave

B and so that the uret yl at es, acc

pents Ry amqnweﬁa%p%eﬁ%? ﬁiselw%%‘bvcv%{ﬁ*&t %fef‘é?ghg% EH%P_

629, 1 wdi@$ 8nd Praitulielf YedBtabMicgthan PeBiberaidhy | ess than

0.2% by weight, particularly preferably less than 0.1%

Furt hernore, fhe urethane. acry| ates
Eg%@i“dwﬁ g fovitarRos q#\femﬂ’il%ﬁn?m@ng@f Birit Xt{s zation or a

HYRRANRIAEsh GANPRATEMatiBy.of | ess than 1% by wei ght,
preferably |l ess than 0.5% by wei ght and particularly

preferably |l ess than 0.2% ight, The reaction of A
WﬁFHhBr eé‘f“"&fOfA i O‘B’f%tﬁf‘tgéta?‘g ﬁaF’Weréeﬁcé‘o oW from the
BB i 48 Hf BRtdi ORd PblyBodyRhaBiilabd fH86HIZ BUEIDE, 0k edamtple; the further
formation. After the reaction of Awth B or of Awith

Brethapization ppd/ prbe thiouerthanigpaaon, the RHORMRRAYEAE, RINEHFAEPT-y of

trherPitionditea RehMod QYBaNALE@RInBARNPESIDhAyawitlStufhera8ditidrOst
exanpl e, the further urethani zation and/ or the

pomRoURdstPRsHY o Bith BPCYaR3ies, WICh aiAFRAY | B Ephor amino compounds.
pﬁx‘&feﬁkéré,@&ihﬁgmal amounts of di- or triisocyanates mentioned under A can be added

for a possible further reaction. It is also possible to remove unconverted di- or

triisocyanates by separation methods such as, for example, a distillation.

The reaction of A with B and the reaction of A with B and C can be effected with the aid
of the catalysts known for accelerating isocyanate addition reactions, such as, for

example, tertiary amines, tin, zinc, iron or bismuth compounds, in particular
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trimerization, urea formati on and/ or uretdionization,
optionally with further addition of conpounds reactive

WQRWR/1290Tyanat es, such as h%/]flr oxy, nercapto oPCHEPIN08/002464

conmpounds. Furthernore, additional anounts of di- or

triisocyanates nmentioned under A can be added for. a
USRI | ArHEn R (DR Pt BaoR b Ea s §brte,
(BIXRA ¥6h BINEORVEIr8hced or ii¥tertd inll&@Cynanat es by separati on
nmet hods such as, for exanple, a distillation. The
reaction of Awith B and the reaction of Awth B and
C can be effected with the aid of the catal ysts known
for accelerating isocyanate addition reactions, such
@Be reh@on OK ARRINB istpedférhlsly Yardled 6@ $n thE presengd Hifstabilizen farr

bi smut h conpounds, _in particul artriethyl am ne, _
gerylag %%&wlaéfsz,ﬂz coprRA desBbel e S PRt B o sutable
ehr ¢ MirhdsB. 206-battkadubl-aWhdiGpHead), RRndthiatihédddypara-

i ntroduced or netered in later on. The reaction of A
wiethaxypheno! prdepiatuags|thereod prejnsefersts: Thepddition 9f s stgbilizegs can be

SfraldlvefRE, Budidflf andlof YA tiRSeRNGh Met hacryl ates. The
conmpounds descri bed above as stabilizers E are

sui tabl e for this purpose. ) ) ) )

Pogheitahilasationefitlys reactivp Prafnes 19€ RS Ireaciredich WithBi weichrrgction

gﬁﬁ@&g@b %Mme;;be%an%%raﬂgggtcyﬁ@amw@meﬂ fafilig B BE&AARL from
e a abi | be ef fected

Ition of the st: I zers can ecte

Buther reactiduy dpay framdhodesiéd enes ek alsp aujiebleolfxamplss of the latter are
LaRidulf 340 il &2 Rl fhatolf tion
AT B hBuLERe] e ot el uidnel
psophianat phogihoups andormbosmhdwusiric phephibicl phoephohis and/or

i socyvan fur r I ons . .
BRSFHERL 30 LT AL 080 EAFLNBR0P Ll LOTMIARG g o
s acidin epas drdéarlselfonicacitls. Dire additidn dghé staltilizesscan be gifected

zoyl . chlori de ht hal oyl chl ori de, phosphi nous,

g%§§p15W§ﬁ§ gﬁ%ngggﬁggﬁhorous aci d, phosphi ni c,
phosphoni ¢ and/ or phosphoric acid and the acidic

#ht engionfcat brecakrixgtouninnlid pesence®f ax drgatiy prdwent which wsringt to

cid and its acidic esters. apnd/ or .sulfonic _acids, The
Stite PRfriab SpfEoRiclasfa e AR BB b SR, FRompl e
dasting goleenek, Qich af dtieyl atduae, lbegt ddere, solveat napaitb, ronhaxgpropd
carried out, in the presence of, an argani c sol vent
A aPeLOme R HOpe OF SV PR PRI R AP IGNGAARF BESRISas ehexps o
issoqsef erably al so inert to i socyanates. Exanples are
coati ng solvents, such as ethyl acetate, butyl

AU TN R SV SRR
di611016 XAan &smaireih iy Gydicodiex@abeex@hanged for another solvent. In a
preferred embodiment the solvent is removed by distillation after the reaction. In a
further preferred embodiment, a second solvent is added after the reaction and the solvent
in which the reaction took place is removed by distillation. The second solvent is
preferably a so-called polyol, hydroxy-functional polymer. Suitable polyols are di- or
polyols having a number average molecular weight in the range of 500 to 13000 g/mol,
preferably 700 to 4000 g/mol. Polymers having an average hydroxyl functionality of 1.5
to 3.5, preferably of 1.8 to 3.2, particularly preferably of 1.9 to 3.1, are preferred. These

include, for example, polyester alcohols based on aliphatic, cycloaliphatic and/or
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w@asnzied n in the product o

i sooctane. After the reaction, the solvent can be

renmoved fromthe product, for exanple by distillation,
can be exchangedPGTEP2008/002464

anot her solvent In a prefé#?éd enbodi ment the sol vent

is renpved b | 1atjon, af&gr.the act i

FOmHh- b SRUpARSIEEON R MG Ao e By YA End Bt

Assied vaddieh latch)ﬁesr PREdried @o@@dﬂertatb@hcﬂﬁir‘d ot exbﬂph&hﬂe%oh he
reacti on took place is re stlllatlon

RetsHpl SHPFaRE TG hsranediph BW“%‘POE b Regpenie! el %ﬁmmes of
!LY@&Q% YaiAbChbleadd: vwRadhY BES00 tSubdoahreupaly pelf& sy ¢ esmlﬂo-zsoo

gols havi ng a nunber avera nol ecul ar wei
f\hg sm@ )g@redfol}gg)@rqls@ whish g c&}wble%gwg]rygpaﬂvn 76(@&? ethers or
?&01%9@@{1 BPliky 15’@0%{&%; Ml aymgn@ BnoA IR pB}&GﬂhS’PéMé and/or
unct 1 onal |ty of 1. . 5, referablg .8 to 3.2,
pdmpmﬂﬁnaglyyolph@ﬁ en atﬂrggeemo@u r weighy of S0Gzt0 é3B‘?QeP’é5r red.
rﬁlokeﬁ)coilﬂgl’%h)é{/rgf]‘% gFI Dbt ] Cﬂ%ﬁ%@tﬁ&@&h@%%@&ﬁ”b%@ﬁo

[oraromatic di-, tri
mﬁktabty by 0BG ydyibe nzentioksd by tay df examplej Alsg pigifable are

&1&%&3{ POI&QH poiélsss b%clkgoﬁngQ\lh?cthr?Féjob(mnédﬁg%tr%ﬁﬁg polyether

er a
peladls wihthe rlzmdmei lesofsumillepfoc hylcoxyl- mmhath@mamgdqogates which

but nt yl coI r (e
G PESNE b e ISRl O O B A
Prauliripl e blikssehyl A h@th@h@dghge cﬁ&@rbb@hz 260 dleAIelsosushlast difceylar e

poI et her ol ai nabl e ti_on
e, ST AR g PR e o
uwetr&e afdldclbd WaQbf HOl 0 @UO®and thecaphyted dfyheamactian d{oducts of
golypro )yl ene gl ycols have an average nol e uIa

L Bott] wane arta (b aHo BOFYR biA G Bt ek fged

BRAYLGE R Xelflf%ggo\féﬂkﬁ?dﬁle@ YRk Qbls BAGh zglasae
p?efgra 1(’ﬂof 650 to 3000, 5%2% betﬁenfloné% b Q; of

gyogmlgjp@velght 9bo59up B aad é»ps(gd on 1,6-hexanediol and/or carbonates of the
ge%l:tycglsj)'i&f\lctg ot V6! hb&hepQl vylﬁlsg ceabrolﬂc%km R Y QhrSratidibOFbne AR

tai ned by reacting polyether polyols with the
D43 awrrederret Bpdrauil tenvinatel polyamide eleghals and hydraxdderminated

g Sk PR0RL b 8H8 oS LR %nlm @es%ﬁtctaﬂm%w
B EAER08 G2 TR DR 0BT

one- I's o enol s, such as, "for
h}camﬁ te,usi. Bplialm odntaAningestér gpivps efe mertiolaryepr plexgd-i ¢ acid
di esters, such as diphenyl carbonat e or di et hyl

G2 R R&ﬂét 6ot %R0k a&?\fe%ﬂ%}{g B30l shePmbRAANAINE the

an average no ecular wel to 8000 and
tsdsieem: ar\tiodahescaufonthhsetak@adaqe onther lzgmlgv,qubyslfstlllatlon Such

6(%actfvrg:ec?<luﬁ}1§s[ 9 6orvgx£x9§/l§, tﬁgggr%oﬁ&&s%gbwm tneetegml)ﬂ)rgy Bf’artahlgtlon

curing (cf. Rémpp Lexikon Chemie [Rémpp Lexikon Chemistry], page 491, 10th edition,

1998, Georg-Thieme-Verlag, Stuttgart), in particular those having low hydroxy! contents
of less than 30, preferably of less than 10 mg KOH/g. The esters of acrylic acid or
methacrylic acid may be mentioned by way of example, preferably those of acrylic acid
with the following alcohols, monohydric alcohols, such as the isomeric butanols,
pentanols, hexanols, heptanols, octanols, nonanols and decanols, and furthermore
cycloaliphatic alcobols, such as isobornol, cyclohexanol and alkylated cyclohexanols,

dicyclopentanol, arylaliphatic alcohols, such as phenoxyethanol and nonylphenylethanol,
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wo2008ALs19D 3000 and based o

by way of exanple. The abovenenti oned

pol ycar bonat edi ol s havi ng an average nol ecul ar wei ght
1, 6- hexanedi ol anPC'DEP2008/002464

car bonates of the reactiohﬂﬁfbducts of 1, 6- hexanedi ol

wi th e-caprol n t e nolar ra of f

@dgcgragygoigffglfyz?lf I nerg Pms{)fiﬁ tg asepaélgcg nl?fe& élenvatwes

&1@@9 gk&lo@n&hmraw@nbls tseam'smt a&n@m, Mﬁgew @yoaq i1Qks,
Tegoner (r)BD_ 1000 f&g' S %ﬁ

w%ﬁ% Lé-zrerrigdiali dethy enegdieal *pmpylsv%glx tﬂ%ﬁ iSPRgic

ﬁﬁﬁxﬁ&logr&'dpe?ltﬁélﬁ:oﬂ) ard-heéxbhealol, - diyBeRakcardi aﬂdﬁnﬁrofaj&léﬁe]’ﬁfcol
preferred enbodi nent, a reactive diluent is added

erfalkorylated deraiyes ohthgysarloohels Fusfasd dibyirinalcelpls 31e 1.6-
E&Q&Blo@’ A& 1dnd E@@ol%@ﬁﬁrdp@leﬁ@ EIQCJI atmyesk ap:‘)()hols having a

di still’ation. Such reactive uents are, for exarrpl e,

hilleer éanmhbrssukh myqemlxtﬁ@enhébmﬁqﬂa@@ glitgmethylglpzapres
%l%ﬂ{ae it y]or dlggr[%gﬁgu?é gglﬁ&ﬁatédmpatfv@(ﬂhgﬁgf can likewise

edi t’i on,
Beoed) Tﬁh a@moﬁﬁ@rﬁ@gmd Stltthtttugethrlplprqpnnqo amaemlllrapl alose
&aV|n h¥ﬂ_g§¥é contents of |ess than 30,
P era Fessthan 10 ng KOH g. The esters of

acryllc aC|d or nethacrylic acid may be nentioned by
T\m/remhom xmmn@ B grod AevitbB ynd G dssaéfegd ithey pantinwisly, i8f t h

i:)hampfe 48 ﬁ%twl% Plb %h%vlse )[yrl%'l—é ift g!)l(lga%%]%lllﬁe%géégé; nlgﬁls?
oGt afithd &tchmazMe&namdtm axahlb hswelharst Eamrbe hxsn#tvrletroduced
oal i hat c_al cohol s orn

%’éié‘eoli‘?&? hS IO&%\ SRS 'in reg yet o ex%n o] Fra&re or clevated
inpyratuep Thd maaion 1afryﬂeabiymﬁ‘a¢tecbb>alhmahy)hmrpd®mgm asl metering
g&fnox et hanol and nonyl phenyl et hanol , and

F drofurfuryl alcohol. It was furthernore
possi bl e to use al koxyl ated derivatives of these
The@idibs of Aliv&hﬂﬁd? il Gtanta effsctedshyahixebaddftion oftha mﬁnﬁqnents B

i g G vt Gt 36 PRRE G pyrcsioh BREROG R ey

bt @t isqbited REOITS rt]ﬁeyﬂs@ﬂlty{gﬁéa,ctldn Iﬁodll&l(ﬁﬁ&dirxgly, having a content
2-et hyl hexanedjiol and tri

pyl en col .~ or . .
of igesyanatseagrpg et - i 1Arely Bglglethlégfg aglyc%sﬁ (3108 0-6pp Bedyvesight.
gdﬂ'ic\(ﬁjzfrly(i)réﬂarﬁlﬂly 0750 ar5€; By ﬁagﬁl ERRIEAO prodlicpwhidl ey ebtained
and tripropyl ene glycol. Esters of alcohols

gwm@lg& ViithyR & then FfEegied ARG § wredigrhacadatg pgropting to the

hﬁ&ﬁghh&hg&a&g&gne di tri met hyl ol pr opane,
pentaerythritol or dipentaerythritol, and the

al koxyl ated derivatives thereof can |i kew se be us
VWit thesyse P52 BIpralily of cpBPaienty Buibess mayibsatantse Sithsr 6?)%1??8‘““
RANAAR iy $uldEdsdion arR b owhily8 MeaR6 e kdrBbr RERILBI ff Blelr@dtion of

A and B and C. With the use of a plurality of components B having different reactivities
towards isocyanates, the components B are preferably reacted in succecssion with A,
particularly preferably in the sequence of their reactivity beginning with the component

B with the lowest reactivity.

With the use of a plurality of components C, these may be reacted either as a mixture

with the reaction product of A and B or in succession analogously to the procecdure
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The reaction of Awith Bor of Awith Band Cis

ef fected either continuously, for exanple in a static
woroosn2s1ey  bat chwi se, for ex%rrpl e in a suitabl BCEEPI0P&N2464

vessel. In the case of the ¥at chwi se procedure, both A

and B as well as C can be initially introd ?c‘if]andt C

e v e ChRORIL Rofereterhe g components

gﬂl?%[f?etréiﬁ ?ea@c'fvfés e & sdcQarRRE abddotporddhes € BRGEdf@blY S
erably effected by initially introducin

Teeateskin sepcpassion withi the reaptien pradict plohang B B Relictigpis ity in the
%ﬁ%m%@oﬁ&é@&&&ﬁﬁ@ﬂeg%ﬂt%ﬁﬁgé tdrnett Ohieh e TRRReBdCE VIl

e reaction of Awith B and Cis, however,
prefe_ramw?/, effected in such a way that first Ais
Brebeatinglangyar lex @hermitereac8on | thg Tgftio esigb! BERt R the termperature

0 LRRAblyoed &PsYE MBeR oS Of
%E%Jﬂbq%%lgg%wgmmﬁ?%e erg(kﬁy cont ai ns 8 Geto %% by

datérmpirted bp amalysesuThis ban Ysreffbeipdgpestragcopically, forsygmple Réregﬁrtdmg
mlgr%%d Exargetal' %%al%ﬁ 9?3#&!1, b\ﬁgxlt 921}1 a‘i‘@%e%@x‘h@a G@ngy RYerhigd Qﬁdlﬁgs
en e ecte ,

a urethane acrﬁ ate
saepies thikay Fooextahplel the @ot:sraoate b@ntmt; byisptenaly alsebehydragy!
us f a pluralit Th
?Oéxge@f lé 8a%1|€1tllﬁré¥ su1tal¥18 gs ngli X?M&%&ﬁx%%o%ers&dﬂ%ﬁﬁ?g%’ggg : 0?1
&Baioﬁ@ﬁush;h B or A lwéthi¥ adeticaneptanlly be folewed hybmdhdror t he
reaction of

a plurality
?th°"%‘8‘?’§‘88 f’%"“glsﬂ%'\/?”ﬂgercﬁ FP ré’rpé’p elraggéé?h {I Tes towards
i socyanates, the conponents B are prefer abI y reacted
'In"h lﬁrblfeﬁectaﬁﬁoﬁnnami the a@noup)ta of AY; i) and gptionafyéd)ald spch thatthe

uence, of. t ct Vit
orsaeRESER A PRe ronest S BRI leider
ﬁlfethacrplb of abist prefefablyenpemeri¢ of G:C pdiés Gbamlyonb&nv@am Baftion).
either as a mxture with the reacti on product of A and
r in successi.on ana
B B eictraf D lor 10a Prore s o tanlefrebh e et gy aes
6F thWidvbntioh @reltseedah tas @Llwcainatdph@fyl) tidoposphatesr Cipheyil-ng

different reactivities towar. cyanat es :
Eﬁ%’@ﬁ‘bﬁt‘g -t@lsgq—ygnagﬁi I%Y%Pvl?@%{bt g&*}/"i 3geQUS if, forhhe pL€ aration

uccecssio
Wetddf, hp@okRa(1 h@ylatp19dteRiprofyl Acrfliagd oBhydpeybutyldcaylaty is used

pr ef er abl |n t he sequence

Beefmmaney BhAIORF rHRC %WftL8 @M{OW ybo%le% bazole,
B%G%yrﬁékﬂylhapﬁualBﬁaﬁl(myﬁsﬁyemyl)ﬁxmlhﬁaemrexammmmmmetmeol
reaction’is preferably kept in the tenperature range
gfed a9 omRoyet$00C, particularly preferably 500C to

800C. The conversion is

The invention therefore also relates to urethane (meth)acrylates obtainable by reacting
tris(p-isocyanatophenyl) thiophosphate or triphenylmethane 4,4’ ,4”-triisocyanate with
isocyanate-reactive compounds having at least one radiation-curable olefinically

unsaturated double bond.

Hydroxy ethyl acrylate is preferably used as isocyanate-reactive compounds having at

least one radiation-curable olefinically unsaturated double bond.

In addition to the two abovementioned components the components mentioned under C)

to E) can also concomitantly be used in the preparation of these urethane (meth)acrylates.
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determ ned by analysis. This can be effected
spectroscopically, for exanple by recording infrared

W@Rr00R@2199 nf rared spectra, bﬂi it can al so be BGIEP298/002464
a

out by chem cal anal yses of npl es taken. For
exanpl e, the isocyapate content but optiopal al so
Ferdhe pradusiion ofdsingearbiciedipdrqm by chrVF?efgt?P? ‘Hth s a
MRADHEPaRE o) REIsEIMARS SnfpBn@it b, BRisb&adtd-RActivE Bémponent c) and
reaction of Awith Bor Awith B and C can optionally
pRe qr I oRROtPiyaters 4} #e PrefBeRieAEnYsened reacti ons known
per se from polyurethane chemstry. In a preferred
EROREU YR conlpBenfBE bR copriseBholgiastyads Muayisdtydohtes
are such that the reaction product in solvent-free
pichwithBe ysedaigiall éorszﬂv&dwﬂkﬁgwm@s&ﬁw the@ersppyskyted 1n the art or
Eﬁirﬁl‘éé:ﬁ)&le%f Wicioraverag PhRE 8hEE Hore NEBhuntiRh€p@ imofechie PEHese
g (based on nonyola§|Le fraction). In the present
may baaronatic, praliphatic, aliphatia of eyclseliphaiiaMengisecyanates apglar
1216 @B doRitaritly® e RSRIGH b
PO OBAR TBA T A LR Sy Dl Rl e f
ampwieny| met hane 4,4' ,4"-triisocyanate. It is very
particul arly advantageous if, for the preparation
FheERble, TR EU I PaHatedRdxMinath Blend WSS %R @), isdpliordrt €
or hydroxybutyl acrylate is used as conponent B) alane
disocypnatg pll,)a{,iS@ﬁswmtOA-(lsocyanatomethyl)octane, 2,2,4- and/or 2,4,4-
%irﬁgﬁﬁﬁ/é}&gé){){q&{wiildcgﬁa?@f&%ﬁleﬁc bis(4,4‘-isocyanatocyclohexyl)-
hydr oxynet hyl napht hal ene, o )
Reefhandsyand mphtgpry?fmamg ppy ¢psirgskisomer content, isocyanatomethyl-1,8-
B@tm (ﬁ@)aﬁ%ﬁh&j h ,q@El%?ienéj&%gcﬁﬁat&m%lﬁéﬁc c@loheIgH%di-
invention therefdore also relates to urethane -
(esylehadiispbyanatss, dtrhemddye diitppyanetgcd. fragd/or 2,6-tolulene diisocya-
triS(o:] [5) 41 hi Op}k dii &/
HeohSRTESHACALOBAGRY pla-) R UARRARRENRL: isocyanato andlor
triheydmethaerigb gtnisocganrpomndsatiavi ng at | east one
radi ation-curable ol efinically unsaturated double
!q(ﬂ@ fse JMEE RN Yes BF Wﬁor@&fc)ﬁli-a)tr ex-iiho%yzﬁ{a{%fs 84 WethFRurds
I socyanat e-reactive conpounds having at |east one
cerbipdiinion aeiirem secspepieraloahangte st gradigdcwonnh petdione
DG iMoo Ine@Bnd FrubdlRs ikedROYERRNAL | Oned conponent s

the conponents nentioned under C) to E) can al so

concom tantly be ysed in . the preparation of .these
dhepssal QOIQ'%%/HI}%%S sedop gliphafic ?q.ngrﬁyﬁaﬂ@{}?tlézﬁh-oq ?rusocyanates
hodre@fraphi c nmedia fromthe abovementioned urethane
(nmeth)acrylates a), an isocyanate conponent b), an
l.socyanate-reactive . r mi :

TR TR i S0 o PSR g PR, B o e
aliphatic and/or cycloaliphatic di- or triisocyanates.

Isocyanurates, uretdiones and/or iminooxadiazinediones based on HD], 1,8-diisocyanato-

4-(isocyanatomethyl)octane or mixtures thereof are very particularly preferred.

The NCO groups of the polyisocyanates of component b) can also be completely or
partly blocked with the blocking agents customary per se in industry. These are, for
example, alcohols, lactams, oximes, malonic esters, alkyl acetoacetates, triazoles,

phenols, imidazoles, pyrazoles and amines, such as, for example, butanone oxime,
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The i socyanate conponent b) preferably conprises
pol yi socyanat es. Pol yi socyanates which wll be used

W@e@saritvconpounds wel |l known per se to the pePGDEP2008/002464

skilled in the art or m xtures thereof which on
average have two or nore NCO functions per nolecule.
These may be aromatic, araliphatic, aliphatic or

cycl oal i phati c. Monoi socyanates and/ or pol yi socyanat es
ﬁﬁﬁﬁrapy]arﬁhge Ursatriazalé, elimgh il Psd- nayolallmdam disthyl malohage,

ﬁﬁ#’l%ﬁ}%lﬁg?“ré‘n‘eno g@{{ﬁmf %lg%ral r%@grﬁ ge%p%i%ﬁ\fﬁ NEtert-

bggp&eyanteytldpaymond @rt(o@?tﬁ]x})l ester or any desired mixtures of these
I -dllsocyanato 4- (i socyanat onet hyl ) oct ane, 2, 2, 4-
blackingagsnty 4 tri met hyl hexanet hyl ene dllsocyanate t he
i soneric bis(4,4' -isocyanatocycl ohexyl)- nethanes and
Aﬂmbbﬁesumhbmeu@nﬂavmqgwanym@é@$Wb@h sgweAvEegstablest 1.5
i SOC anat neth

G EPERE e ol SR R A frponent
cyclohexanedlnethylene di i socyanates, 1, 4- henyl
Bbéys0uy eactive Sroppsiin thiepnisit of the RIETER) IRYFatioR 37€ 8%?9"&3

fyd- g Mlpsocyanate, 2,4'- or
ﬁycﬁo ?H%emfl F]%a%e di i socyanate and/ or
tri %hen}/l nmet hane 4, 4" 4"-triisoc nat e.are s&u t abl e.

rRelynctenal oY PaE TR YLRBIETdE aig o gramPle,

wyés&@ﬁo\x}aﬂhabmeth@ydlyms BbptdiBdIRtepsly@§ polyahdindéryliegdelyols

| urea, isoc anur ate, allophanate, biuret,

ipabrediansROlals ur et di one and/ or
i m nooxadi azi nedi one structures is |ikew se possible.
Eﬁ&bt&@l@ﬁtexpsﬂyyls secipanetgse, bagedolgwteadiolp hatraeshedhd/ or

cl oal i phatic i soc re The

BT e a1 €8 L RAGRRRE TR AP S '
preferably di- or oligonerized ali phatl c and/ or

eyolabatli- pristycerbdivlicarids pi theibayuidrides ¥ith palybyfaia gleghdshaving
ur @Wdélgcqggalgﬂgfl 0F i m nooxadi azi nedi ones based on HDI,
a

I'socyahato- 4-(isocyanatonethyl)octane or
m xtures thereof are very particul arly eferr . . The .
gcﬁ\plc

Reargjeorfisachat- arpalypsPeRySs ey dy Ry paydpes 8ﬂ%‘ﬁ’tg
ghﬁ’é?c RebeROMRLSE 8kbacR! ndahditabRVRE Besinditdrboxiyhie té?ép)ﬂ{ﬁhﬂg

gent's customary per se in industr These are,

coanbibils, o BB oW SHoREepb U, NORPIHEN T G LG g and acid
Mhd&?fﬁ%ﬁ’ %@ﬁlﬁﬁ?ﬁﬁ, tritdel 1A% F §Rcinic anhydride, or any desired mixtures

thereof with one another.

(00)

Examples of suitable alcohols are ethanediol, di-, tri- and tetraethylene glycol, 1,2-
propanediol, di-, tri- and tetrapropylene glycol, 1,3-propanediol, 1,4-butanediol, 1,3-
butanediol, 2,3-butanediol, 1,5-pentanediol, 1,6-hexanediol, 2,2-dimethyl-1,3-
propanediol, 1,4-dihydroxycyclohexane, 1,4-dimethylolcyclohexane, 1,8-octanediol,
1,10-decanediol, 1,12-dodecanediol, trimethylolpropane, glycerol or any desired mixtures

thereof with one another.

The polyesterpolyols may also be based on natural raw materials, such as castor oil. It is

also possible for the polyesterpolyols to be based on homo- or copolymers of lactones, as
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phenol s, i m dazol es, pyrazoles and am nes, such as,
for exanpl e, butanone oxine, diisopropyl am ne,

Wa2@423199 azol e, di net hyl - 72 4-triazol e, i n REEBP2)8/002464

di et hyl mal onate, ethyl acet'ate, acetone oxine,

o Tt B B e SR PR AP RS 2 s g e

ﬁ%ﬁ@?ol&&orﬁ Wca@&ﬁdcf&x@ ahd/ éﬁﬁhﬁ’tﬁ%ﬂ-e&ﬁprbh&&ﬁc it (hbidlrﬁgy-ﬁmctlonal
agents. poI i socC ate-r act

f |
%Wﬁ!g{ﬁiﬁ{fgd},\ﬁ, p@H’ o Ct @Eglg\l)@fl%gg@ ?Lrnété%qa ity qg > 2 for example

SSRCHBIG BribRacdeve groups per nol ecul e can be used
per se as conponent c). |socyanate-reactive groups in

#.Vg IPC On eerl))(g }{ﬂq%%rengab ] e%ee gtr o{f?é\%?a%h xor{?)la% rlmgssgg gff 4&‘){)%? Iy
400b gfnhlﬂ C;iahmll%}ly ptef@ﬂyyibmoe 4d mi)@tglhmﬂ Teinya fdstiaabty i§ or

ex e,_po] yesterpaql yol.s, . p et her pol yol s,
SggggﬂﬁUﬁd%éﬁﬁpyﬁﬁgy¥ﬁﬁvﬂ%%£%%3%QryIatepolyols and/ or
pol yur et hanepol yol s. Suitabl e pol yesterpol yols are,

sldtablepaluypdrbqnatebwisds arp@btjae@ble irgtthe Frenns kasvarneheahy reacting

?rlg%rﬁ%e}}rbeorn te grcphoé(,lgflz %5 glOﬁ%% ﬁlopl%g(tdr& d k nown nmanner

IC or aromatic di- or
pol carboxyllc aci ds or thelr anhydrides wth
Maglhman@ carbersas|ase dHmothrgdighyland fiphed emdametey of > 2.
Exanpl es of such di- or pol ycarboxylic acids or
Ay oS dad] eniSuRe téthptise HepbBhydric abdhqis m,entninﬁdéj)e:r se in

suberijc, ~azel ajc, sebacic, .nonandi cgar.box

ErBBg AT Wik BRg et Can g A P E o1 OB THEAUAIE of 2 2 preferably
pnmhttaﬁ@hdm 6-h&lahethol dhOp - madhylgenthﬁ&ahydr opht halic or
trimellitic acid and acid anhydri des, such as

glécgl ppglaar{)oda lgcrﬁe l Ielfetr:!1b(f ﬁ’avc rq{/e(fa ';lz:;pfg'rrﬁa%%’s 095006193/

ne a anpl es of
smaotgabcblepaahcmtalnlg Ipsefaalﬂy ef mﬁ)ne @I@Q@I g/moiL Tl;le @H |funcam11hty of these

OISR PRy St § dutrleay BREBRAE D g 207 111 AN

1 4- but anedi ol, 1,3- butanediol, 2, 3 but anedi ol ,
&\Ji&bb@nb/_amemmdbls are, ;9 lyladdustsed Fysilic ethers with/QH-1py NH-fugctional
I
%ut%?og%gécﬁﬂef vT}xJ &% ﬁéﬁ%ﬁ?ﬁﬁy&g§’ g%{ég%e k structure
1, 10- decanedlol 1, 12- dodecanedi ol
BritahistcpigicsthisFsa i exgrpleshEreoxidsh sthyleas %%F RioRY Fpecxide,

tnenyRefruh, ity RIAE 0RB8 lePRhlorohydrin, and any desired mixtures thereof.

Initiators which may be used are the polyhydric alcohols mentioned in connection with
the polyesterpolyols and having an OH functionality of > 2 and primary or secondary

amines and amino alcohols.

Such polyetherpolyols preferably have number average molar masses of 250 to
10 000 g/mol, particularly preferably of 500 to 4000 g/mol and very particularly
preferably of 600 to 2000 g/mol. The OH functionality is preferably 1.5 to 4.0,
particularly preferably 1.8 to 3.0.

In addition, aliphatic, araliphatic or cycloaliphatic di-, tri- or polyfunctional alcohols

which have a low molecular weight, i.e. having molecular weights of less than 500 g/mol,
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The pol yesterpol yols nay al so be based on natural raw
materials, such as castor oil. It is also possible for

w0 b@spedlyest er pol yol s to be @ased on honb- or PCT/EP2008/002464

copol yners of |actones, ascan preferably be obtained
by an addition reaction of |actones or |actone
m xtures, such as butyrol actone, e-caprol actone and/ or
nmet hyl - e- caprol actone, wi th hydroxy-functi onal
?ﬂmp@shnd&ham,uchcoasﬁrpblom)cdnbbm ataing,Ghaodl® smaablmgs retyfi@etional,
unctionalit
%cé'%artr%fﬁa‘fnvﬁé%fnrt’oﬁlﬁ%s ds§31(1:s¥11 3‘?3@%‘%‘“@%’6%‘1 yo? s preferably
have nunber average nolar nmasses of 400 to 4000 g/ nol,

Blase mevibaforexpre.thalsng elyeolgbighylenezbool. fathylene ‘g’a(é‘i’lr oH
&Hg%fé)’rléa}%% yj gly%lbt%gwaﬁg Oﬁ%@b ltxypr%ﬁente%ly%oﬁi ZQ?thahéHEUl qrj y

Sdi table pol'ycarbonat epol yol s
mmm&bhllﬁdiutaeedlw ndopentgisiel, Xethyi- tpl@l‘lprQE&nI@@dOEeact i ng

%n%%]” Ilpent%negpoq n@%ﬁ eocQa[neE} BP;?oql%'aS% \Momgrsdi 9 lrbgty%Eu ngl;y&h

r'es organi c carbonates ‘a
cbrcembgdnechoidl mcpﬂmyinedmebxamit k6-hSahedid] b2-dindll#- or di ol

Lures,.co ri se

&yé:r g)éanecﬂgl Oégilat ?h(e bbéﬁ(? ng.)rgyl(’)J 2015%9 1 p%beag
) a\dhxﬂ@hy’:lﬂ }Qdkoﬁ(sdpftsﬁlbma anhd {32-ditnethyR3 -hpdrei)@r@lyleyter) Examples of

4- but anedi ol nedi and/ or .
S T o, R R 5l seotols
pivaicer aBiley fnacaly ahatitridistyRifeopmt, penti@sha], diped@erythdtol
4000 g/nDI particularly preferably of 500 to 2000
@V%ﬁ?m ‘The OH functionality of these polyols is
preferably 1.8 to 3.2, particularly preferably 1.9 to
Anfno duihblajrueh pofoy exalquo ethgmyilgning, diefiohglanohe.A-@N. Y fdimethyl-

cyc ther Wi .

bl B, Repbhla o bl RN MOG L BOBlop WA B R

Sﬂhfllﬂﬁt}ﬂfl(ﬁamkgdiN a:hylﬁuxoymlpmmlaemheﬁ\sN'anséZ for exarrpl e,
ren Xl et .

P PPy St BRI SRS ERT K i bisa

afnoetaslanesk, m,m’lgmr ﬁﬁnetﬂ'y&li&b)ﬂ;neirﬁnﬁneal\lm Smwthyt:alrrﬁmgham&,

use 0 i in ;
R R L R S S T R e

&uﬁ@pﬂopml 1-Bihe Oy lathimbna1- Dfmeﬂﬁll Y, SQﬁOIﬁﬁﬂﬁkﬂd ar y am nes

L

giefholarBiRE, N-GiB il cthaRd18hiBE, ARkylefed MnﬁtQatMnQNlm

and very particul arl
allyldiethanolamine, N-methyldiisopropanolamine, N,N-propyldiisopropanolamine, N-

butyldiisopropanolamine and/or N-cyclohexyldiisopropanolamine.

One or more photoinitiators are used as component d). These are usually initiators which
can be activated by actinic radiation and initiate a free radical polymerization of the
corresponding polymerizable groups. Photoinitiators are commercially distributed
compounds known per se, a distinction being made between monomolecular (type I) and
bimolecular (type II) initiators. (Type I) systems are, for example, aromatic ketone
compounds, €.g. benzophenones, in combination with tertiary amines, alkyl-
benzophenones, 4,4‘-bis(dimethylamino)benzophenone (Michler’s ketone), anthrone and

halogenated benzophenones or mixtures of said types. The (type II) initiators, such as the
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preferably of 600 to 2000 g/ nol. The OH functionality
is preferably 1.5 to 4.0, particularly preferably 1.8

W@ 2008/125199 n addi tion, ali pha.}d c, araliphatic OPCT/EP2008/002464

cycloaliphatic di-, tri- or polyfunctlonal al cohol s
whi ch vealow r having . .
HBr SR el G EESs SRP ksl e abire g ien SR
588YIber2bidiphehylghosstny dide, Bsdcolophbsptifidxxides phasylglddxQlic
al so suitable as pol yfunctiopal, i soc anat e- regct ive

wheststm BRMRST eSS ¢yBrRalkylph ?Peﬁi?oﬁ koyaceigphenonsin 14
{gﬁm itﬂ&)?pﬁmlﬁgme £50%hef0WeNSHoxi %thﬁi}gx ha_(,g)ggnones

ri éthyl'ene glycol, tetraethyl éne glycol, | ene

gt fuskermare m»tﬂb}py'ﬂhe méotginy@tﬂr sys}ter@ dp %dﬂlé(ﬁpo*f\ 022}5 7 and

r I
SO LR b PROBRI IR o
uhedstas’rmblwtxmanadn 6br grample; tetredlutyl asomeiun triph@whwkylbaate,

cob. C ¢l o
e
Mdb@g@ﬂhﬂﬁdnﬂbl&p}’lbﬁﬂie ark suitable as ammonium arylborate. Suitable dyes
42 b AU SIS S GNP SBSEL incol e,
ﬂleangjt oEt glauzbc[y&nﬂgl ethekuwigle Pyt @ iitbdre)R, Celeatifel big:, @finaldine red,
sui t.abl e ols are trinethyla
SYIHGLIH B BPRFERTE AN g IR, LSTPD A eV bie 4 2
M1, dyhir@hed mlethplehd 6108 aknirys ar e
i trinmethyl ol propane, pentaer yt hritol,

glgg fsg gé Xc} Igrrltlf%e%us Bluse ﬂxmrés of th anoc{i Oﬁéﬂeﬁdmg &'Ftlﬂe

et hanol am ne, am ne,
@di(aﬁbﬂ\kodrcnmdd)tbxaamng;)tyr&tah@ bcammtapon must be adapted to the

t.hyl di et h N- net h Y
Rt PP R P S Ch A L s RARE A
désdeibed; fo€ ék-ambyedihdx KeTh?lld)l@@fEaly)d@mymz& ffeshnology of UV & EB

BRI v e T PR e R ST ESrPastid’ Famohe,

Paghk 6l netghy | am noet hanol , N, N-di et hyl am noet hanol ,
1- N, N- di et hyl am no- 2- am noet hane,

b b g AR 55 ST DO BB g e 0

@hé@&hm@yhﬂ]o%ﬁmhmdmﬁép H\ﬂn:l:mtoychnh) evcaixtiresifn e,

S A I B o

éiforo e m&hﬁbkyehyl)lekﬂaasr@ﬂeamhnm dyes such as, for example, methylene blue,
N- et hyl di.i.so anol.am ne .
eSS TG B0 o aHB T HamimRaal Sy a1 1o B s s i

abE{ 81d tiNosiyi€ | ohexyl di i sopr opanol am ne.

In addition to the components a) to d), it is also possible to use free radical stabilizers,

catalysts and further additives.

Suitable free radical stabilizers are inhibitors and antioxidants, as described in
“Methoden der organischen Chemie [Methods of Organic Chemistry]” (Houben-Weyl),
4th edition, volume XIV/1, page 433 et seq., Georg Thieme Verlag, Stuttgart 1961.
Suitable classes of substances are, for example, phenols, such as, for example, 2,6-di-tert-

butyl-4-methylphenol, cresols, hydroquinones, benzyl alcohols, such as, for example,
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One or nore photoinitiators are used as conponent d).
These are usually initiators which can be activated by

w@easn2x19s adi ation and initiate a free radi cal PCT/EP2008/002464

pol ymeri zati on of the corre@bonding pol ymeri zabl e
groups Phot0|n|t|ators are comercially dlstrlbu ed
skl rad oA LLpEFo @unonss, grcdyas fer $xgmPiset-Tig-iFEPaty quinone,
Rt YRS ITARE IRLAGLARned 5MHAGs HlisopRgylBiiie besithathiatihy Pe

[1) initiators. (Type |I) systens are, for exanple

ket on onpou
BBHEEN SE B e LD eleag v A BB Shsiing and
Berdhydasls (di met hyl ami no) benzophenone (M chler's
ket one), anthrone and hal ogenat ed benzophenones or

et H
S sl g g
&emhtino s ivien @Ch)wtdeismpe;rgs oﬂthdn@tatsrtm, zinc, iron, blsmuth

| benz - hos
gﬁi\/@ﬁ B g’\élfihl ne OXI %Ig umD eny %lmffg%/ preferaply gpitalle forghis
@mmd&o’f g labtame:s zm@ecﬂmoat(eahm}tylph ditounets, dimethyltin dlcarboxylate

ﬁgﬂ| al acgitq’g Cc[?-.g%-@e zmc[chlorlde tetraalkylammonium

1yc&o;dd&[k&kail heédal lh@dirbﬁ)dbso slkatenetandcoholates, alkali metal salts of long-
a- hydr oxy | ky] are further e.Suitable. The
B BithP e UE 45 B BhareR et gation e of 595 385 I
eapsé &t tbﬁﬁry%m@s Néudt Ab'tEet@fladhe ARBRMamHe Adipkiglbatz@lamird,
one or dyes can al so be used m hotoinitiator.

F*kﬁVCl%tﬁéhlﬁ]e@yla{né‘ter dipgthylcxrahsty amre I"hexyl bor at e,
e@xfaﬁl@tﬁ%%lméhmmyu&h&r wlgdﬁﬁaﬁﬁlex%b@Duﬂei hexhhpbane

and te ranetH§I anmmoniumtris

ety igroshelipge Y 1dgﬁ@ﬁwlwﬁ@iwltfébea@@ﬁ§) irxclpbpeimepholine,

ATRINUD-Ah R AR diarmie! RIN &' MIXQRnRILGIbuf288di KA RN N"-
néw met hyl ene bl'ue, thionine, basic yellow, pinacynol

tetaoeihiel,6-heveprdinmiee, eatarg%thﬂ@etyalﬁv%@m@% HynetipilRpesazine, N-
mngett}wi o oliﬂlquﬁndﬁgl F?hﬁ&@lﬁhﬁ’(ﬁzolaq{ Hﬁr&yﬁﬁ)pfrlﬁgidazole 1-

crysta brill'iant green, Astrazon O ange G
BeabicyoloReEJogianeoht+ d@zablcmla&a %219@@!161@AB;§;Q)|0F plkgnelamine

%éélg u{ﬂgs é\ﬂﬂ aweﬁxx}loqg}ﬁmpltf{ﬁ%p #Blaﬁme rxﬂ%ﬁr‘él %&’91 Qﬁ"yl-

ageous to use m Xt ounds.
Degendamige, oinntthuéamladfrtmb a- @d‘ifdm@th}r@edn(feﬁmxﬁmham or N-

A RAp SO LAl OHE ¢ BNRCREh Rty torrapy,
ihElxahi?rEotaa:tme Eﬂrmdzeblcmaﬂﬂkcana ddaeénmbeohané or
Thetrogere s 1 s re it die L 30 P ESt e et 26

yﬂaidﬁ[lSZ-a)M&hmdﬁf: alegﬁ}&ferr& oAthTepinpet.ogy, London pages
1 - 328.

Partlcularly preferred catalysts are dibutyltin dilaurate, dimethyltin dicarboxylate,

iron(IIT) acetylacetonate, 1,4-diazabicyclo[2.2.2]octane, diazabicyclononane,
diazabicycloundecane, 1,1,3,3-tetramethylguanidine, 1,3,4,6,7,8-hexahydro-1-methyl-2H-
pyrimido(1,2-a)pyrimidine.

For example, solvents, plasticizers, leveling agents, antifoams or adhesive promoters may
be present as further auxiliaries and additives, but also polyurethanes, thermoplastic

polymers, oligomers and further compounds having functional groups, such as, for
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w@ proengdivhi o) phenyl ] oct ane- |

Preferred photoinitiators d) are
2,4,6-trinmethyl benzoyl di phenyl phosphi ne oxi de, |- 4-
2- di one- 2- ( O benzRGT/BRINY02464
and m xtures of tetrabutylammoni um
tris-(3-f]uorophenyl)hexyl borate, tetrapethyl amyoni um
PXefBle( @stakmpam@’ﬂﬁ%%w 6 FRELAD BRI fOPR i RigPS
SR S5, f6t¥inAS salfs@hd/Bx g RI8lenBBkiaY. ene bl ue, new

met hyl ene bl ue, azur A, pyrilliuml, cyanine,
I ' il Liant gar | _vi . :
ERGRRAEE Rl Do R e gt e

2-8orapanent faramidibss decording td the everdndat exainplsicthy? agetafe, butyl
catal ysts and further additives. Suitable free radical
%‘iet&[ﬁ%ia%eé‘?%' are inhibitors and antioxi dants, as

descri bed in "Mthoden der organi schen Chem e [ Met hods
Priefe@blyaned pl@itieiress areliquids Hevitegroddissolutioptpropsties.i low volatility

Vol XTI . Y . “Verlag
SR B ol ML, Glsehl be oFPNG NI B Bllipac
tibutylphetnspites norphyinalysfiinasiondi pealysthérgsuehesnfor example polyethylene

6-di -tertbutyl.- 4-nethyl phenol I ,

Ry DI ORBS P TG R dRas s PRI gl 0 2000 ol o
potaTppydenb @lyzblyd it tureqoitbaipbimpoalds.y al so qui nones, such
as, for exanple, 2.5-di-tert-butylquinone, and
gB{a 3138 |b<I: X(}\&Lé%oﬁ'{ Qﬁgﬁgdngo@m tHEs a ;ﬁMﬁﬁ‘ty%ﬁ additives of one type. Of

I'1sopropyl amne or phenothiazine. Préferred free
caukieciamay tladbd advantagegusdo use a plurality of additives of a plurality of types.
2,6-di-tert-butyl - 4-net hyl phenol, phenot hi azi ne and

REMzhY S @lctio S thd e s@Rkhic Hék:, @mifdtealyst s may be used.
These preferably catalyze the urethane formation.

1N nd tal _conmpounds of the getals tin, zinc,
W&%?ﬁﬁggﬁﬁ{éﬁﬁg%ﬁ%a%g%%q# Mo} %e?t,aggal ci um nagnesi um
and zirconiumare preferably suitable for this
PHPPe89.899% by eehiorftiwcyanpigaeasBYeaoameeent e but yl ti n
di laurate, dinethyltin dicarboxylate, iron(ip)

8061 ¥l BE B} KEaakef phdteinttikioys Ghl ori de, zinc chlori de,
t et raal kyl ammoni um hydr oxi des, al kali netal

ydrpxi des., alkal i .. ..al cohol ates, al kali netal
Qéf’?é’xbalfwefl ﬁﬁ%ﬁeéelrﬁdlfqag:s?bmg%?ds having 10 to 20 carbon
atons and optionally OH side groups, |ead octoate or
D éa 4% &y yeight ofestalystich as triethyl amine, tributyl anine,
di met hyl benzyl am ne, di cycl ohexyl met hyl am ne,
ditdTsieh p} GyightTexyliales aed additiMeN | N -
t et ranet hyl di am nodi et hyl et her,

b «% ' EE‘%‘ L0 QRGN i hEfblyi Ny RLREbmpSHent b).
QP B PR RRE R A oty Db ebinp e )
A mixture of

2 — 13% by weight of urethane acrylate component a),

86.998 — 97.998% by weight of isocyanate-reactive component c),

0.001 — 1% by weight of photoinitiators d),

0.001 - 1% by weight of free radical stabilizers,
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N, N' - di nor phol i nodi et hyl ether (DVDEE),
N- cycl ohexyl nof hol i ne,

WORNSMNRSIDY - t et r anet hyl et hyl enedi am ne, PCT/EP2008/002464

N, N, N, N -tetranet hyl butanetfiam ne, N, NN ,6N -
tetramet hyl -1, 6- hexanedi am ne,

Perdtaivetdishtaf edtdlyttenet ri ani ne, di net hyl pi per azi ne,

Ndi et hyl am noet hyl pi peri di ne, 1, 2-di nethylim dazol e,
DIy e awpgho pf/duxitiadeszant edditivesazabi cycl o[ 2. 2. 0] oct ane,
|, 4-di azabi cycl o[ 2. 2. 2] oct ane (DABCO) or al kanol am ne

GOURRUDES prefiHly @St i et hanol ani ne,
triisopropanol amne, N-nethyl- and

N- et hyl di et hanagl ani ne, .di met hyl am poet hanol ,
?Tlﬂﬁhﬁlﬁﬁemﬁmgﬂﬁmﬁwg?ﬂﬁ’ﬁ% %’f‘ﬁ‘g’ﬁ%f’{] or Ntris(

di al kyl am noal kyl ) hexahydrotri azi nes, e.qg.

2. BN SBe4thyivesf ghit pltrbtdrericrybipr @ppbiensiexahydr ot ri azi ne,
1, 4-di azabi cycl o[ 2. 2. 2] oct ane, di azabi cycl ononane,

j QZ}bi ale-readiva cdiBbdnddtRy hy| guani di ne,
?A 3 ?i?g%%”?ﬁggﬁ%%ﬁ 2t hyl - 2Hpyr | " do[ |

2-3) pyrindi re. preferred for this purpose.
%n%ﬁ))g ‘5?‘@’9‘%%3?@?@’@3‘3&05% tysts are dibutyltin
di laurate, dinethyltin dicarboxylate, iron(pi)

ad etigh e etightalf eadidal stabdlizgmabi cycl o[ 2. 2. 2] oct ane,
di azabi cycl ononane, di azabi cycl oundecane, 1,

@»—%Wﬁb}x%iﬁﬁ%ﬂ:m/lwyam dine, 1,3, 4,6,7,8-hexahydro-I
-met hyl - 2Fpyri m do( 1, 2-a) pyri mi di ne. For exanpl e,

| ts, .plastici . i ts, tif
Larl o3 Aot gt i on, B 1 orcher o

auxiliaries and additives, but also polyurethanes,
ishveedropl astic pol yners, oligoners and further
conpounds havi ng functional groups, such as,

fra¢ R¥RRALS of RCO!1EDSE in BRPréECtonVfBleddRErapaX adedlal ol &,
di oxol anes_and/ or hydrophilic ﬁrou S

I [ p such as, for
aboysensionedreferethemtodimat i dymspile Ad to% P oRseferably90ria bi2y-
used solvents are readily volatile solvents having
gaetblegahid médid ark ysually bbthihed B+ frstmieing of alf amipwhatts Ghgo G6)
according tqo.the jnventipn, for ex e ethyl acetate,
Bt gne arethenisgn beahived Vi iRy du TR D
&fe?efsbxfl@dil% iﬂg&img@g@ﬁh@im@%lu@, Qh ﬁ?,(ﬂ&e{xhxhﬁls,i stitr@dwessels
volatility and a hi oi | i ng point; exa
Ph&%diﬂ&wwgaﬁaf‘%@ﬁ%ﬁ/&%@% aeres g 0yo f{ §r Prg%fagkt Qo
godaubatticbitybfedaBly 20 @O 60TOTIRN ixitetd 6n iafaddiafdy) YeefuRRd: S,
such as, for exanpl e polyethylene glycol djnethyl
eroRessedpsGhby StoTReppE It 2 KB e a oriaelt ke PERAY BT
§QeRPRBnad Mol or

If necessary, degassing in a vacuum of, for example, 1 mbar can also be carried out.

Shortly before application, the mixing with polyisocyanate component b) is then effected,
it also being possible to use the customary mixing techniques. However, apparatuses
without dead spaces or with only small dead spaces are preferred. Methods in which the
mixing is effected within a very short time and with very vigorous mixing of the two
components mixed are furthermore preferred. Dynamic mixers are particularly suitable

for this purpose, especially those in which the components come into contact with
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pol ypropyl ene glycol or m xtures of said conmpounds. It
may al so be advant ageous sinultaneously to use a

wp@basatiivy of additives of orge type. O cour sePCT/EPI088/002464

al so be advant ageous to use*a plurality of additives

of a plurality of types. Wth _the production
amethePrHpHi the Hrixan Ahis Fuxing eanyhe effected 4t tepperatysyy %v@ ﬁ%

ﬁf&fef%@tah 3RESRC! pakRL RIS PRI bt W)to 2P Re ﬁ]ﬁnBQoﬁHQ%oby
wei ght of i|socyanate-reactive conponent c), 0.001 to
@%pbyew g B efn gpHenay ise paflegessed) yﬁerohetralxgl%rw%@?rg R for
X g e?m%ﬁqh 6Akr 1S r@Rvel 'rgsﬁfu§1 é&sés%ndl%’ﬂ?é/vembﬁﬁhtno@gf bubbles in

ysts 0 to 50%{{)1/jq auxiliaries and
@w ekpattmgz efter the p;m@ﬁera ag haslédowatlpﬁé obtainet WHchaPensnding
oYr}?%Sﬁ%/x? Q&H}EP@ ?E&Iampé witthin Teed $cnd@to ;Zfew 1'113§r4’ by
i ur et h zﬁ{]e ?c yl ate c:)rrponent a),
97 998% y weig o] |socyana I ve. co nent C
Drpburetss B P GRo BHORIE B et bt S SOBRg0 PO 156

Q)ﬁp%ﬂu%um midulS td Aiosa IIn ) gn%ﬁrxleﬂ Z@b&diment, the curﬁg/(lsby
i ght of catalysts, O by wei ght of auxiliarijes

snelertd by hersise 156 foralation P%fiflt%ﬁ rpax@ﬁé? ieBIPGralyEss getwspn 30 and
m@é f}ﬁéfellabﬂwwté PaoRE %Iaﬁrcnsﬂy ?f@&mm& ,108eTi Xt ure of

55% by wei ght o uret hane acryl ate conponent

a) 44 8 - 87.8% ht of iso nate-re
Bldiineti Fosips 4 2 SRy PG AU LAE SHETQIF e bies
£bbm t&naeramx%%ﬂawpmw o thlfOOTOBd infPay, pedf@kly 100t 20 006 mBa4

by wei atal ysts %

mqqlarrgrqr%fgra%m aO%H’dOtOPQ gg’as espec1aﬁ) pr\gﬁzra%Py 508 to 1500 mPas, so

that they possess very good processing properties in solvent-free form. In solution in
suitable solvents, viscosities at room temperature below 10 000 mPas, preferably below

2000 mPas, particularly preferably below 500 mPas, can be established.

Systems which cure in less than 4 hours and in an amount of 15 g and with a catalyst
content of 0.004% or cure in less than 10 minutes in the case of the catalyst content of

0.02% have proved to be advantageous.

According to a preferred process, the formulation described is applied to a substrate
directly after mixing, it being possible to use all customary methods known to the person
skilled in the art in coating technology; in particular, the coating can be applied by knife

coating, casting, printing, screenprinting, spraying or inkjet printing.

The substrates may be plastic, metal, wood, paper, glass, ceramic and composite
materials comprising a plurality of these materials, the substrate having the form of a

sheet in a preferred embodiment.

In a preferred embodiment, the coating of the substrate with the formulation is carried out
in a continuous process. As a rule, the formulation according to the invention is applied
to the substrate as a film having a thickness of 5 mm to 1 pm, preferably 500 pm to 5 pm,
particularly preferably 50 pm to 8 pm und very particularly preferably 25 pm to 10 pm.



10

15

20

25

30

w@bwsardanmt i oned preferred enbodi ment

is used. The nolar ratio of NCOto OHin the
production of the hol ographic nedia of the

to 2.0, preferably 0.90 to 4% 25. The hol ogr aphi ¢ nedi a
are usuaIIX obtained by first m xing of all conpongnts
e saee @3)sheqt 650G A (I5EPIe, A St BHcha PR ¢ 1

aolindiRt hefisd aRdoABRAT & HRESurkBAMICRAVE sefed!if HifiBardder &en
Skilled in the art fromm xing technol ogy, such as,
severakapents| e obsaingdr ed vessel s or both dynami ¢ and
static mxers. The tenperatures are 0 to 1000C,

%Baefﬁo Clﬁﬁea te¥erreQ einBoBRAOKE, the furinikatibrais hypligd ed tantabis goRPedtom both
) . This m xture can i diately be further

GG REPOIT PP BIS, BB EURARELH o BB AT HE eng a
%o?xﬂglaﬁchﬁﬁletnggbﬁ@d b@{%énflﬁ@édb}itrdﬂéé%pt&e yeEatt deddkcfist 1 tof2 mm,
necessar%/g)| egassing_ in a vacuum of, for exa

, le, 1
pasterabbah ls%m@ep%wacpr?fa&awéh4otmlWmﬂéfla?%‘gﬁar 1.5 mm, and
RlsGakd Qe KePtert etk 28 didiahdt BR8] %k fRENRAG 1@:s cofpIeBENt

_Is then effected, it also being possible to use the
salidifiedandcapinglengen fie¥hni ques. However, appar at uses
wi t hout dead spaces or with only small dead spaces are
Wﬁ@{x}l_@t’éﬁﬁﬂuse&/&t thﬁ lbstirdle v of Bodrkeeal 3ol halvdgplivaligfdf taytw dt is
wthin a very short ti and W th very. vi gorous. m xi
BYSSldb i EOHBEIBRTS FHISREE 5P &P PENBrE PRI R PP S
R R2dHhte, f X8 has eafndd Withi 1aikidkd] Yropertit Blch af iipréved adhesion,
pur pose, especially those in which the conponents Foe
Breatsr e TaRalleRgy R AFfsenbdlizalen JrurrAvederaieh gsistangg, pyiretiection

obLries 5 RE AW Rl cBEth @shodd, ihQORRI REdhe Dt Oe sGifice, SQO0C,
g}roéfer albl y atw5 et ogtSQ)é,ag pl)arti cularly preferably at 10

to 400C.. The mxture.of the,t onponent.s can
15e Powass SPapEpae Gk sielfos f R RANER R e AP
Y&Biﬁdgf@ otﬂ holograms. @AM parpole, faliglit beamsches caigdite imperfere in the
resi dual gases and t reve formatio f bub Jn
ekt A hodAroup 4 Fe Baran el & F e hoplepp g . Frihdlen,
foptica h—l@%dgﬂiﬁh)‘ SndatitnNE€Snbridak ThivedRPEIREH, mwéﬁ,l’so that a hologram
conposition, cures at roomtenperature wthin a few
seselbn dke PoRre ehihaisieEam S sOPS et Wb Nib el and Figh
?ﬁﬁéﬁﬁé&lh%n@dﬁ%&&ﬁ niee thixabnetHa® gft dall Gls6 BE e pdsedtin [HRGAMe
enperature wthin mnutes to an hour. In referred

! / : a
aelsoial andat the same Rowtt IhRFiesPostible r%lfsatfaaexsgypﬁe%? PREE t he

%rgﬁtg[}i‘éx%fi R ALEn I Be Pardin Qi@ ir BEREMA RSP AL SO
nd I800C, preferably 40 to 1200C, particularly
[eKReisene 351h9 hejogrew, the ggierial can optionally also be exposed to a strong,

broadband light source and the hologram then used without further necessary processing

steps. The hologram can optionally also be further processed by further processing steps,
for example transferred to another substrate, deformed, insert-molded, adhesively bonded

to another surface or covered with scratch-resistant coating.

The holograms produced by one of the processes described can serve for data storage, to
the representation of images which serve, for example, for the three-dimensional repre-
sentation of persons or objects and for the authentification of a person or an article and

can be used for the production of an optical element having the function of a lens, a

i s typi cabCTH/EP2088/002464



| Mmedi ately after m xing of all conponents, the
pol yur et hane systens have viscosities at room

W@ 209paradures of, typically, 10 to 100 000 nPaBRCT/EP2008/002464
preferably 100 to 20 000 Wﬁgé particularly preferably
200 to_10 00Q mPas, espeC|aIIy pr ef er ab] 500 1500
PRITEQS, %lt?f’tarﬁaﬁfustc’r’i‘éﬁfeﬁ‘b§§éf§§°t\?ére MEY o PG SELpyyc andior a
prgperties in solvent-free form In solutlon in
sui tabl e solvents, viscosities at roomtenperature
bel ow 10 000 nPas, preferably bel ow 2000 nPas,
particul arly preferably bel ow 500 nPas, can be
establ i shed. Systens which cure in |l ess than 4 hours
and in an ampbunt of 15 g and with a catal yst content
of 0.004% or cure in less than 10 m nutes in the case
of the catalyst content of 0.02% have proved to be
advant ageous. According to a preferred process, the
formul ati on described is applied to a substrate
directly after mxing, it being possible to use al
customary net hods known to the person skilled in the
art in coating technology; in particular, the coating
can be applied by knife coating, casting, printing,
screenprinting, spraying or inkjet printing. The
substrates may be plastic, netal, wood, paper, glass,
ceram ¢ and conposite materials conprising a plurality
of these materials, the substrate having the formof a
sheet in a preferred enbodinent. In a preferred
enbodi nent, the coating of the substrate with the
formulation is carried out in a continuous process. As
arule, the fornmulation according to the invention is
applied to the substrate as a filmhaving a thickness
of 5 Mmto 1 mm preferably 500 mmto 5 nm
particularly preferably 50 nrmto 8 mmund very
particularly preferably 25 mto 10 mmIn the case of
a sheet as the substrate, flexible, coated sheets
whi ch, in the case of a continuous nethod, can be
rolled up after curing and can be stored in this
manner over several nonths are obtained. In a further
preferred enbodi nent, the fornmulation is applied so
that it is covered on both sides by a transparent
substrate, in particular plastic or glass, for this
pur pose the formul ati on bei ng poured between the
substrates kept at an exact distance of 1 to 2 mm
preferably 1.2 to 1.8 nm particularly preferably 1.4
to 1.6 mm in particular 1.5 mm and
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the substrates being kept at the exact distance until
the fornmul ation has conpletely solidified and can no

WO 2008425199 ow. The naterial s used as the subst rBEBHER2AS/002464

of course al so have a pILw?%Q‘ty of layers. It is
possi bl e that the substrate consists of layers of a
plurality of different materials and that, for
exanple, it also has coatings with additiona
properties, such as inpEXAMPBESesi on, greater water
repel  ency or hydrophilization, inproved scratch
(£330 ARGRen ALl bl 8Lt POLL AR ROBI 8iPparnO8) ApH.
wavel ength ranges, I nproved evenness of the surface,
etc. The materials obtained by one of the nethods
Begefrichizelindernwasiiesssised i avpveleneth ofed 32 aap Papeaging Pn the
nge%g%ﬁ@the %%Help}l%s{]{hé réﬂ‘é@l{?ﬁzﬁdextn%slobﬁlmed BSANEe @dn8mission and

caused to In ere in material by a method known
tefedtion syretrs Gior hisipufrese, alpput heD -a3q0 rimthics| fdgs afyhgsapples were

Har.i har an ical it i d
A R T
Faemaxipo suit reflatiot kpecthoh ofthiiayeaprchket vaf frsetueed withtan wi t h

conti nuous i | sed.irradiati '
St opre Al EEA R R e it S BEA Rl haer
Redkdsh ald e sheatkal tiree sfaneerp adapted to theeangediossiisdien and the
use,. for ex l.e, ..t he angl.e .nmul tiplexing, method 0
fe5rion Srata QTR HEFlR RE et B P e Smg oD
LduaicaxIposiRs Be nidag Jf eleQ@hdaglass kebstratt eihich wegsadetermined
optionally also be exposed to a strong, broadband
pifemrend B A RIAkBASEHR ol ogr am t hen used wi t hout
further necessary processing steps. The hol ogram can
optionally al so be further processed by further
processing steps, for exanple transferred to anot her
substrate, deforned, insert-nolded, adhesively bonded

a er surface or covered with scratch-resistant
coati ng. The hol ograns produced by one of the
D RCESS 6 i-asuiyil-backtistphesd) wel $1H07dabAa U sigppgthtsolutibe of

representation of .i s which serve, for .e e, o
B BB AP Lt Sl Bl R REE Sprob B of
Bb}e;eqf«aeﬁmgcié&e %@,engmlfem i Gdrmady) Qgeré){imﬁalﬂ)ﬁ ?mmnu@ﬂ iaw a
article and can be u or roduct i 0

300 rsin GPvEe CRIRATD G CACIPBRAT, 407 Lyt Zvdroryeiny
a8 e Ofvere Badibd dRipwisd Adf b ShiRfure GFasefirthed latpf br 80°0 ol the
el ement, an optical wavegui de and/or a mask EX%;E@§§ hvl
isrpyeaye pentey bt illenreloy 0-dFa Thyreatish cpaltiedti sHedcend Be cthy
DASRIWACRBIE@ P tenYedBiva&fo. The product was obtained as a semicrystalline

solid.

Example 2:

0.05 g of 2,6-di-tert-butyl-4-methylphenol, 0.015 g of dibutyltin dilaurate and 98.88 g of
a 27% strength solution of tris(p-isocyanatophenyl) thiophosphate in ethyl acetate

(Desmodur® RFE, product of Bayer MaterialScience AG, Leverkusen, Germany) were
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The refractive index was neasured at a wavel ength of
532 nm Dependi ng on the wavel ength of the sanpl es,

WO b@snzfipact i ve i ndex n was obtai ned from t he PCT/EP2008/002464

transmi ssion and refl ecti oré’ spectra. For this purpose,
about 100 - 300 nmthick filnms of the sanples yer

injpiglly éndrogered inp £ 258 M s ndhoperred sk ont Gratet e @VE L@effﬁf‘ef
d. 51% ?l& yh (ﬂ’g)?}leﬁaglﬁacb)\'[atg Weﬂ: é&@@é drBBwisd B thé ARSI Sk Gtheflekpt

ection spectrumof this |layer packet was neasured
w&OhC ang e tiooypnete rcontp@rﬁagfém efory By3t4- Khereafter, 13.41 g of 2-

%ﬁgﬂ? AR AIEN w ?X Sh&P ﬁp%le%Tanda&ﬁct V8 hANE miilb KN BSS the

e spectral curve of n were adapted to the
mramme@bntqnalwslrﬁl@lb@lwwe{hb%t Feerqafify, eedling ias pidestedand thgicdhyl
fect ed raal r
hefr SRR bl ARelae IR T e VRl k8 semorgptaline
¢dhié. quartz gl ass substrate V\,hl ch were determn ned
before and in a bl ank measurenment. Exanple 1: 0.1 g of

é! 6- @i -31 ert-butyl -4-nethyl phenol, and 213.07 g of a
ngth solution of tris(p-isocyanatophenyl)
t hi ophosphate in ethyl acetate (Desnodur(r) RFE,

mmdumﬂ 2 6fdl-aa>barywaneetmhaie@m 8T47 AGO! e¥h lotrgrgth solution of

L.t I,
ﬁla"%%ﬁe )p? oa{)gl &Sputg et tgqu %ggt%@%%n iaer ea tprOduCt of
Bzyes Ma@erﬁfSc&ntdeoky\ethydn Sermydng} wensanigaldgdduted pik 8 800
m xt p 0 nt i
L seypiheered Aoy e o SR EDnatorBr s, ot 2pfigpyen
6@ Phkiengeroasidef taptvisd ardht hmxmtrehwas doelieatlkepats 60°C until the
conpl etely renpved vacyo. uct. was t ai ned
e e i el POl o 156Eets 4 Bhe" B as
@@lerdte@btsw@t@zdhb&nﬂpﬁdﬁmphﬁml] ,we @dc&d gk@f\mse and 60°C was
ltin dilaurate and 98. 88 EM f"’l 7% stren thh &
§61h81t p@wt%$edt il (the 106¥APAlE AFOBIRE REY Yl ‘b% é’ﬁr{gt gregter,
eidink Aaetralrd (48 Sao ek hletdt Euas Rfoﬁ@l.bi‘dly e&fmd3ay @fi vacuo. The
Mat eri al Sci ence AG, . Leverkusen, Germany) wereinitially
ProPQ ctae ebfainge a5 2emisyysialine 8ofih- bot t omed | ask and
heated to 600C. Thereafter, 9.83 g of 2-hydroxyethyl
acryl ate were added dropw se and the m xture was
further kept at 600C until the isocyanate content had
fallen below 3.3% Thereafter, 13.41 g of 2-

tenenet hanol were added dropwi se and 600C was
further maintained until the

0.03 g of 2,6-di-tert-butyl-4-methylphenol, 0.01 g of dibutyltin dilaurate and 150.34 g of
a 27% strength solution of tris(p-isocyanatophenyl) thiophosphate in ethyl acetate
(Desmodur® RFE, product of Bayer MaterialScience AG, Leverkusen, Germany) were
initially introduced into a 250 ml round-bottomed flask and heated to 60°C. Thereafter,
14.95 g of 2-hydroxyethyl acrylate were added dropwise and the mixture was further kept
at 60°C until the isocyanate content had fallen below 3.3%. Thereafter, 44.33 g of poly(e-
caprolactone) monoacrylate (Tone M100, product of Dow Chemicals Inc.) were added
dropwise and 60°C was further maintained until the isocyanate content had fallen below
0.1%. Thereafter, cooling was effected and the ethyl acetate was completely removed in

vacuo. The product was obtained as a viscous liquid.
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i socyanate content had fallen below 0.1% Thereafter,

cooling was effected and the ethyl acetate was

The product was PUGI/EPI0681002464
as a semcrystalline solid: 8E$<anp|e 3: 0.15 g of
2,6-di-tert-butyl -4-nmet hyl phenol, 257.47 g of a 27%
strength sol uti on of

tris(p-isocyanatophenyl)thi ophosphate in ethyl acetate

1ﬁzigqlgﬂgg_.ur(r) RFE, product of Bayer Material Sci ence AG
ever usen, Cermany) were initially introduced into a

round- bot t flask and h
&ﬂ%gésﬁpéﬁx-tenswtyéd raetwpffnﬂlye%&ﬁef %Pty’é‘efk}lf‘%ff“é a7l g of

20964 <L RMMSBHANDS thigp HodiaHitephary) fribgHasshateept el acetate
600C ljntn%IQI t heli soc Igﬁ%t e }f:ontspent )had I%algi}lﬂlen bel ow

Desmpdur® it pradpct fPBaysr ]&[a@palgmgpce AG, Leverkusen, Germany) were
luggﬁp %g%'dh&lz@ @ﬁ@'a%{s@ rﬂl?ro&ld%la&gmiﬁm NAX Y2 RERMPE. MRFfter,

ropw se and C was further maintai ned until
A2 giof edayenmeéxyb @smletﬁ twerm@ﬁdﬁ@ﬂnoewse; andgiie grxtore was further kept

Ih@se %Ltrlletﬁ 1s 109, 184 ERch %Qo@ I’Bd_:,% hﬁue?etaﬁé’xj 1862L 3k on-

f\as ¢onp removed i n vacuo. The product was
odnbaaohy}e%eta&loa veeraddey sir<aiW1$me1ds®°C dvas Hxelhgs| reaigtaingd g@tilgthe

H:o%'a{la%? (t:ontenF Irl d lelljenybeloAW 6;?%5’5&3%%@10 L;?olﬂg % gff&fted and the ethyl

atirate an A)Streng th
S@tauet wnrcombleteﬂy ®frpvédsio c/yemathqhedwt Yastdbtaied @s p herhieryitalline
%g‘{a acetate (Desnodur(r) RFE, product of Bayer

eri al Sci ence AG, Leverkusen, Germany) were

initially introduced into a 250 m round-bottoned
flask and heated to 600C. Thereafter, 14.95 g of
Exdwple6xyet hyl acryl ate were added dropwi se and the
m xture was further kept at 600C until the isocyanate

g(iF] ); '%tz 6hc1aQerI %m%?lr i%n%l %%05 %ﬁ ltlirﬁclillaurdaée A ﬁ6 35 fg of

e-’capr ol act on nodcryl®ate ( fone M OO, produc
of 2o wtrgigtnisclation lofi arij(pwerpnaldotedyl rtblpphoeehamwm Go! wegate

rth ed til t {&nE
AR 00 5h oL FbleL M iSRS E LT by wer
afihlly Hetraetibed| mtaczeim)trel roevsl-potrped fladkyand degod th 60ﬁCv"ﬁhﬁu@.fter,
ned as Vi scous Ui I
éj;l S%)g ﬁg? Ey%?xyfélé %}N red Eie%l dr%)wm taﬁd }heﬁxéxngf w%%}%r lg(ept
eff 6@Chﬂ1hﬂlkl1£bc¢dda&l.tfoﬁteﬁt Mdfa%]. lYelovg2ﬂ% Thereafter, 6.31 g of 1,2-
ethanediol were added dropwise and 60°C was further maintained until the isocyanate
content had fallen below 0.1%. Thereafter, cooling was effected and the ethyl acetate was

completely removed in vacuo. The product was obtained as a semicrystalline solid.

Example 7:

0.15 g of 2,6-di-tert-butyl-4-methylphenol, 0.15 g of dibutyltin dilaurate and 349.69 g of
a 27% strength solution of tris(p-isocyanatophenyl) thiophosphate in ethyl acetate
(Desmodur® RFE, product of Bayer MaterialScience AG, Leverkusen, Germany) were
initially introduced into a 500 ml round-bottomed flask and heated to 60°C. Thereafter,

46.36 g of 2-hydroxyethyl acrylate were added dropwise and the mixture was further kept
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wEe@dnzioof Bayer

a 27% strength solution of tris(p-isocyanatophenyl)
t hi ophosphate in ethyl acetate (Desnodur(r) RFE,

Mat eri al Scj ence AG Lever KUSRCIT/EP2008/002464
Germany) were initially int %duced into a 250 n

round- bot t oned flask and h ted to 60 r

B I R preDRg Ry B s ol & rdbtr O Dt of
%ﬂ@tﬁykb@p Ikt WeBe WAGdl AtbHWISE aKEBO Alvad @{het RlalidtaihddCuntil the
|socyanate content had fallen below 3.3% Ther eaféﬁ{eg@yi

iseeyamterontenohad dplisasioy O-1. Thersafien caabips vabieflbted s
%Qte@ﬁ@off@%tefﬁ%&@%d iTRhbalReHoduPt wis dbbiheli 996 YébhiadyQalline
content had fallen below 0.1% Thereafter, cooling was
eoliflect ed and the ethyl acetate was conpl etely renoved

i n vacuo. The product was obtained as a

semcrystalline solid. Exanple 6: 0.15 g of
2,6-di-tert-butyl -4-net hyl phenol, 0.15 g of dibutyltin
dilaurate and 356.19 g of a 27% strength sol uti on of
Eximplp8i socyanat ophenyl ) thi ophosphate in ethyl

acetate (Desnodur(r) RFE, product of Bayer

b5 §ok al6% k&ﬂ&ﬁyl&%ethﬁi&ﬁénkﬂ@@ﬁ‘s g@?&ﬂﬁﬁt@)ﬁ)ﬁ difefi8te and 76.71 g of

I ni |a1 i ntroduced 1nto a 500 r ound- bot t omed
#1248k Stifmﬂh selniéen b teﬂe@ocynaﬁ@@&fwlb rthiophpsphptey ingethyl acetate

é?ég%g&{}é)’@}i‘ L’odﬁ%‘tr A Beyer NElRa8808d Als ORWEREsedNDertlAfy) were

xture was urt képt at 600C until the isocyanate
odtiel e mitroduekd fintb [2635Otyel| rgwdzbthedrﬂ@qkeaaﬂ theated 19 @TC gThsreatter,

e °
PP re EETED S R BB AR LS oBRG piishaRg <0 was
fiadhtre mabetied itil dhe Tveyamatet @ntent bal lf?rl]gn vieetove 0f 186 t Bapreafter,

t he e t t 0:
TR Gt SRS ol SRS SRRl B (BGH0 he
prodingy vas gbtainddl. ak3 sgmiofystalline solid.
2,6-di-tert-butyl -4-net hyl phenol, 0.15 g of dibutyltin
dilaurate and 349.69 g of a 27% strength sol uti on of
tris(p-isocyanatophenyl) thiophosphate in ethyl
acetate (Desnodur(r) RFE, product of Bayer
Ersmpledt Sci ence AG Leverkusen, Gernany) were
initially introduced into a 500 m round-bottoned

las T
bR oy iRt ek S phenl RO BT PR e 27 80 g of
i XM rserengits sblutiothef this(ptispcy80phenyl) Ithrtohl@swsﬁ@cyxawﬁwé acetate
nt ent L owa2.. 2% f

e o S paRRob B M difisg e A8, Lebe B Gl vas

ﬁnﬂﬂidlllyeﬁtrdﬂthdtlﬁﬂorieZSOmﬂt folind-brgtomed ﬂask and heated to 60°C. Thereafter,

25.41 g of 2-hydroxyethyl acrylate were added dropwise and the mixture was further kept
at 60°C until the isocyanate content had fallen below 0.1%. Thereafter, cooling was
effected, 40 g of the polyol containing ester groups were added and the ethyl acetate was

completely removed in vacuo. The product was obtained as a clear solution.
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w@emopliztied y renoved i n vacua.

i socyanate content had fallen below 0.1% Thereafter,
cooling was effected and the ethyl acetate was
The product was PUGI/EPI0681002464
as a semcrystalline soli d.3OEXaan e 8. 0.05 g of
2,6-di-tert-butyl - 4- net hyl phenol, 0.015 g of

' :in dilaurate and 76.71 g of a 27% strength
solution of tris(p-isocyanatophenyl) thiophosphate in

€6y b, ARG &LAbRyIPRSEPPRINGT, b.0RE I, ofikeeA ditdurdbayelr 82.35 g of a
Mat er1 al Sci ence AG Lever kusen, German

. v Wer e
V7% tstrangthy  sohHtoB dblc SR (P-#PEY2RAtOBIS K %Hﬁ‘gﬁp‘%"t Byl acetate

@eﬁrﬁ%du?@q{ﬁﬁgﬂoﬁgctto@ HR0QG/atThARQalck G, 129%rResef], Gdrmany) were
- hydr oxy- 3- phenoxgpr opyl acrylate were added gro,ﬁ{\y sg
iaitid]p O0Odveed iter 21238 ml merindtbarteraed faskiand fipated @ S0y anipereatter,

- RropPRE SR the hixt&@ b AGth¥AEp
%&?é gﬁﬁe By‘gﬁ"af e?lki(e;cg}{l‘ﬂg M}gcag? %\t{) aero\%\—/as co : I etxel y rae noved t
ati603Gienid theibreyamadantenthad fabler belawd- 3 ereafter, 7.37 g of 2-(para-

m Gr [ 1N s O npl O f °
FEoretPisenil P U br PP afis fho Gl Bab furipp kent at 60°C
litil athe at@yantt ¢@Ter8thag fiflern b2IoW StlVenTdreadiol, uk4&ngosf 4.4-
tris(p-ispc t pphenwvl ) 1 hioph ' Ay o
e RO R PR OT o RO SRAPAGh Dl and 0°C v
Mahet imainBeieanasil Afg isoeynastk usetent sl falley )beloss 0ilf- t Therdafjer,
i nt.roduced_into 50.m round-botto f k
HRUPEAHES TRt s S el G &) ZobBRRT, IeBRts 3 pono, The
?ﬂéﬂwt%ﬁowﬁﬁ&laaddaﬂic@ﬁ@pmésﬁidand the mixture was

urther kept at 600C until the isocyanate content had
fallen below 0.1% Thereafter, cooling was effected,
40 g of the polyol containing ester groups were added
and the ethyl acetate was conpletely renoved in vacuo.
ERémpleaguct was obtai ned as a clear solution. Exanple
10: 0.05 g 2,6-di-tert-butyl-4-nethyl phenol, 0.015 g

f . di butyl.ti il aurat.e an 5.0. 7% ST 8RGRE . of
§'8 f @t‘ﬁ?gr?'%fterppl%él(%-nletsgglffélﬁgto %éﬁ %n()); ?‘}bg[yﬁlﬁlo%ﬁo‘%phat e"int?
etdwh saest@tselufibe sfndy(plsopyarktophgpyld) dbiophaphaBayrerethyl acetate
Mat eri al Scj ence, AG, . Leverkusen, . Gerpan re
(st R RGN St 5Te JBUrH oo gegm) vere
i@l ianchubiin®da 5@ mb B&iad-bdtie@nenfliskrand hedél @ @PC. Thereafter,
S S oY S SR AR AhO B B R W e ke
at 60°C until the isocyanate content had fallen below 3.3%. Thereafter, 4.31 g of 2-
naphthalenemethanethiol were added dropwise and 60°C was further maintained until the
isocyanate content had fallen below 0.1%. Thereafter, cooling was effected and the ethyl

acetate was completely removed in vacuo. The product was obtained as a semicrystalline

solid.

Example 12:

025g of 2,6-di-tert-butyl-4-methylphenol, and 13597 g of 4,4’ -diphenylmethane

diisocyanate were initially introduced into a 500 ml round-bottomed flask and heated to
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at 600C until the isocyanate content had fallen bel ow

4.5% Thereafter, 7.37 g of 2-(parachl orophenyl)
werwanzdvwer e added dropw se _and the m xt ure WeGSI/EP2008/002464

further kept at 600C until- e i socyanate content had

fallen below 2.1% Thereafter, 14.87 of 4,4- .

6036 pTenpsafters dA&HE of 3methydneatapsdishyrie ﬁ%&%?x FEPHESSP] Rapigture

?ﬁsdﬁ?gh&l ER% scant ROREcyRse Edtidnd81d AR YeRIwRO5% Nteteafter,

e 1socyanate content had fallen bel ow 0.1%
T9eeaof S-hydeasgethylgacuaateeWersc addgd adiePWipe ag¢ HPC avves Jirther
; t I of afl&@Scooling was
A e Y S S e VR
effeofed 2ndsthd produet twap olttginediasasemigrysiadinglsolid. 004 g of
di butyltin dilaurate and 28.88 g of a 27% strength
sol ution of tris(p-isocyanatophenyl) thiophosphate in
ethyl acetate (Desnodur(r) RFE, product of Bayer
Mat eri al Sci ence AG, Leverkusen, Germany) were
Examiplafi8:yy i ntroduced into a 50 nm round-bottoned fl ask
and heated to 600C. Thereafter, 2.87 g of
18Y4r QY ey ke 2 1,2 d . L Sgr afthotyARato-1,3-
A R e R S L S e
didsopenylbérachef wérk anitibill oWoducadointPre? Hank eyund-hottpmed fsk and
- t hi-ol i .
R e R e R R
6070t @t mhiathirfed [unghthe g$coyarBte] gnteTh badefaflere below dbl % nhepgaster,
effected and.the ethwul  ac ; I noved
N S e e
sem crystalline solid. Exanple 12: 0.25 g of
2,6-di-tert-butyl -4-methyl phenol, and 135.97 g of
4, 4' - di phenyl net hane dii socyanate were initially

:gntropllﬁ.ed into a 500 m round-bottoned flask and
0600C. Thereafter, 12.84 g of

3-met hyl pent anedi ol were added dropw se and the
i1 oft %6-Vietert-buyt-heethidphenok t0. 60 difrvieyltin ditpuratsadyI3RaL g of 2

tent had falle % 4 Ahpreatt 100841 Q.

° 4, t 1 tat
g?(pz-sﬁ/ng?lof?/lgl nylol?a%?’b?ng%léél\}\%ge addetg‘ gr}%%:\l/vlcse gng certe
fO8@oda® REy ploduct whBayai MatdrialBtierice tA{e Leyokysgnafermany) were
content had fallepn bel ow 0. 1% eaf.t OpdoNG, VLS
é"f‘?aé@tlgt(ﬁ“%ﬁ?ﬁl lf’{?ea %Jbroo uct™ “3%%“’8‘8{{21? %ke%lda{% gtgd R03-L" IhdBiter,
R168 gloy 3hadrbiyethybarhylale wescadpddairdBvrise and the mixture was further kept
at 65°C until the isocyanate content had fallen below 0.1%. Thereafter, cooling was
effected and the ethyl acetate was completely removed in vacuo. The product was

obtained as a semicrystalline solid.

Example 15:

0.10 g of 2,6-di-tert-butyl-4-methylphenol, 0.05 g of dibutyltin dilaurate and 213.68 g of
a 27% strength solution of tris(p-isocyanatophenyl) thiophosphate in ethyl acetate
(Desmodur® RFE, product of Bayer MaterialScience AG, Leverkusen, Germany) were
initially introduced into a 500 ml round-bottomed flask and heated to 65°C. Thereafter,
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WO piosi1281by i ntroduced into a_250 m

0.15 g of 2,6-di-tert-butyl-4-nethyl phenol, and 95. 41
g of 2-isocyanato-1,3- diisopropyl benzene were

fI ask and heated to 600C. T:f‘?ereafter 54.44 g of
drox et hyl acryl ate were added dr wi se and 60
%/ wlroryethylieiviate were pddse GERatss ae gﬂfm??%sgéﬂqﬂeé‘ﬁept

Qeés@@/ Rl i0eer8Rl doffent %Ofallé}gbé&@s 3eb4 entepdftando b g of 2-
pr oduct was obtai ned as sem crystalline solid.

fiephrieamethanol overe gdded @%Wla? apg 6 Cbeftawfufﬂwﬁé%%}?lﬁi’ﬁ’eﬁﬁrl the
génﬂe &Jnteq{ RUdt it dni 316 0. PAT Bl eBeaBtBY cdoPidg RAs Bff@ted@nd fdethyl
ngt h sol ution of triphenyl nethane
zlceih'te was-completebcipmaeaden ivacuet FRA predust Waseobtamed #p a serpiFyystalline
55‘ product of Bayer Material Sci ence AG Leverkusen,
rmany) were initially introduced into a 500 ni
round- bottoned flask and heated to 65C. Thereafter,
48. 68 g of 2-hydroxyethyl acrylate were added dropw se
and the m xture was further kept at 650C until the

E§§;§ﬁl@ﬁ@19 content had fallen below 0.1% Thereafter,

s effected and the ethyl acetate was

conpl etely renoved in vacuo. The product was obtai ned
840 oiérﬁcbftcgrsbwlm methylphdngl, 0% £rg |dé>u!|>étm éﬂamteganéﬂ% 51 g of

5 ?7; str QME&% of th% %IC%% en 19 e lg)sﬂ{atéj'upl&}bﬂll tabaate

urat of a 2/% streng h sol uti on’ of

(EftSSl@fbll’m ammuomfeli*gb'lﬂ) thnelﬁh@sqﬁh‘h@eumﬂ@%enyﬁemany) were
%gtt?atu?tu% ch«?e%r{Rt%%r SO)Tever @&t%%‘éc‘?ge&fanﬁ £Ld to 65°C. Thereafter,

crence usen rmany) were

Bl 6 g af 2-ydrotyebsiucedate wew add&iQDonwiserand thg-nystuteowasdurther kept
fl a heated to 65 £2.2-
3t @gr%{zp e RAYRE e AT rg l\lﬂaé:}gﬁeg@) SJ a r%(;)‘p\%vlﬁ %rgafg%ds T
fRiodi¢thaolvaare hddet ienpwhepind 45°GSE furthdr Imajrtt@nddsmel/ta moeyanate

conte ow,.3. 3%. Ther 0.

S, P RO TP S Feae B cg a  pfictofle wes
foodnpibely refdvll & vaesb. Thé plodtidievab snsiyanatecnpnisetine aldl.
fallen below 0.1% Thereafter, cooling was effected

and the ethyl acetate was conpletely renoved in vacuo.
The product was obtained as a semicrystalline solid.
Exanpl e 16: 0.10 g of

Lobrpiative rExahipleyl: Elesme’ldxyVB RSNZA08 (Greibnegaapylatelibbsetdydnt a ow-

gllslcc?sﬂ; texeangln8‘118(2)gy?::1nat€-: tx%ner and hydroxyalkyl acrylates, dissolved in 20% of

hexanediol diacrylate, experimental product of Bayer MaterialScience AG, Leverkusen,

Germany)

r ound- bot t BEREP2008/002464
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For testing the optical properties, media were produced and optically measured as

described below:

Preparation of the polyol component:

0.18 g of zinc octoate, 374.81 g of e—caprolactone and 374.81 g of a difunctional

polytetrahydrofuran polyether polyol (equivalent weight 500 g/mol OH) were initially

introduced into a 1 1 flask and heated to 120°C and kept at this temperature until the
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pol yi socyanate, proportion of im nooxadi azi ndi one at
| east 30% NCO content: 23. 5% wer e added and m xi ng

woewsatfiert ed again. Finally 004 g of Fonr eRCTJEPD88/002464

(urethani zati on catal yst, %)‘rmer cial product from Ge
Silicones, Wlton, CT, USA) was added and m xi ng was
effected again briefly. The liquid material obtained
was then poured onto a glass plate and covered there
validh cantese c;mopzbngim sorpzbatib cmmti@hnmbawaﬂé@rﬁ"/o by weightios merc e
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ptﬂdwt@éBy)em Maéena\@r:@wr G.dreverkuseriGropameheaanq diiseryanaig based
&glgi%gﬁy%g N 3559961%9 of ﬁj}ﬁooxﬁcﬁazﬁr@on\é@{ lgas@%j’/% dNeO dortintd 1395 %)

ain. Finally, 0.0 g of Fonrez UL
@mesatduahanﬂammgr wentffecied again Finaly.& P gt Hemese ULy Bm GE

g tlh;(i:r%(%zna?gn CMI#R’br mrrﬁ'le'ral 9@8‘& }ﬁfla%u I@gcg%%oﬂ&d“mt&f 0g, M@ﬁ) was

agal mat eri al  obt al ned
\a/athadtahcemwmscéf’fbmd)agmgimﬁs Thle dityeid amatkrigbabsaiead was drea

' h d whi. '
W?lgrﬁ%gntﬁﬁ% ags plge AR 009%% 1 Vvvrllelt?lte]a ﬁ\égo?xg EBQJ pl?t%r@gc'hﬁeag?&ﬁ ata

y ‘'spacers out".
IpentaE&2S0am b‘yr sp&ierslvﬂﬁd;h vfremc laBrbutrﬂihistt% specinpepovas first left for

t erature and then c ed fo hour 500C.
,@ﬁgﬁws@m;a_ glﬁp%qg elelbgfreofor ho(‘)lhsen 8‘1& epared as
descri bed above were m xed with O. 500 g of urethane
acrylate from Exanple 14, 0.015 g of Darocur TPO

2,4, 6-Trinmet hyl benzoyl di phenyl - phosphi noxi d

MaEgnei al product from G ba Specialty Chem cal s,
Basl e, vaitzerl and) and 0.050 g of benzhydrol at 500C

?%g? ﬁﬁg thte 80 o orllelrjl eér]%gare\f’é@ 3 dgggl%gga%g% \%Q%eﬁg%fg u{h’( rgoolg of
2fethné Soml&felf‘ﬂﬁﬂE)aknple 5,0.015 g of Darocur TPO 2,4,6-Trimethylbenzoyl-
diphenyl-phosphinoxid (commercial product from Ciba Specialty Chemicals, Basle,
Switzerland) and 0.050 g of benzhydrol at 50°C so that a clear solution was obtained.
Thereafter, cooling to 30°C was effected, 1.453 g of Desmodur® XP 2410 (experimental
product of Bayer MaterialScience AG, Leverkusen, Germany, hexane diisocyanate-based
polyisocyanate, proportion of iminooxadiazindione at least 30%, NCO content: 23.5%)
were added and mixing was effected again. Finally, 0.004 g of Fomrez UL 28
(urethanization catalyst, commercial product from GE Silicones, Wilton, CT, USA) was
added and mixing was effected again briefly. The liquid material obtained was then

poured onto a glass plate and covered there with a second glass plate which was kept at a
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product of Bayer Material Sci ence AG Leverkusen,
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Ia@caﬁfan&ﬂx%mgm etfecttdaphin R2i3{1H Whegnid naattatie Hobtanmbdrwag ithreg

was effected ai n, F|n w..0..004 f
ot i SO eeargred mesriiar oot b LA ncths fbtara
Siskan€OTR50 P dytspatersGhichlibAy labout. aichiketelst e inmanyas dirspiedt for
effected again briefl The ui ter @J obt ai ned
\kﬁgulﬂ‘ﬁﬁr‘?bEﬂg‘i’F’etamB‘mtﬁreéy‘% %g"‘ﬁ‘#g’fé Aveied there
wWith a second gl ass plate which was kept at a di stance
of 250 nm by spacers which were laid out. This test
specinmen was first left for 30 m nutes at room
LadvdSedaild: t hen cured for two hours at 50Q0C. The

medi‘a produced as described were then tested as
f ol Io for

gﬁ)d% e pﬂlé/f)lgﬁpxgﬁwnkp %) 35 edteg:ngp z{btﬁ{/e\?ﬁle '%ﬁé\ﬁlthjo.SOO gof

dys3aslug VIPAISS08 (diﬁer&ﬁbn&ab}oﬂdct from Bayer MaterialScience AG,
Leverkusen, Germany, based on hexane diisocyanate polyisocyanate, refractive index
(532 nm) = 1.496), 0.015 g of Darocur TPO 2,4,6-Trimethylbenzoyl-diphenyl-
phosphinoxid (commercial product from Ciba Specialty Chemicals, Basle, Switzerland)
and 0.050 g of benzhydrol at 50°C so that a clear solution was obtained. Thereafter,
cooling to 30°C was effected, 1.522 g of Desmodur® XP 2410 (experimental product of
Bayer MaterialScience AG, Leverkusen, Germany, hexane diisocyanate-based
polyisocyanate, proportion of iminooxadiazindione at least 30%, NCO content: 23.5%)
were added and mixing was effected again. Finally, 0.004 g of Fomrez UL 28
(urethanization catalyst, commercial product from GE Silicones, Wilton, CT, USA) was

added and mixing was effected again briefly. The liquid material obtained was then
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the beam a I [y

ways [ ay conplete I'n the hol ogram
(refractive index of the medium assumed to be ~1.49).

61 holograms were written into the medium at different angles (W) of rotation of the

turntable (DT) in the following manner:

Shutter 2 (S2) was always open.

Q) was set to -30°. Shutter 1 (S1) was opened for the time t1.
Q) was set at -29°. Shutter 1 (S1) was opened for the time t2.
Q was set at +30°. Shutter 1 (S1) was opened for the time t61.

Thereafter, with closed shutters (S1 and S2), the medium was allowed a time of 5

minutes for the diffusion of the still unpolymerized writing monomers.

was nmade circul aPCIEP1908/002464
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bet ween two successi veI witten woul d have
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"Wedia’ havi ng anot her thickness d,
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With 61 holograms, the maximum M# of 19.28 was to be determined under the given
boundary conditions. If the dynamic range of a medium were to have been larger, it
would have been possible to increase the number of holograms. At the same time, the
angle increment between two successively written holograms would have had to be

reduced from 1° to the correspondingly smaller value.

M# is linearly proportional to the thickness of the medium. The thickness of the media in
the abovementioned examples was 250 pm, owing to the spacers used in the production
of the media. To ensure comparability with media having another thickness d, M# was

scaled to a medium thickness of 200 um by means of the following formula.

M#/200 pm = M# * 200 um / d.
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group consi sting of 1,4-phenylene diisocyanate, 2, 4-

and/ or 2,6-toluylene diisocyanate, 1,5-naphthylene
waleiosozyianat e, 2,4' - or 4, 4'di phenyl met hane PCT/EP2008/002464
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wherein the olefinically unsaturated aromatic urethanes have a refractive index at

A=532nmof>1.5.

4. Process according to claim 3, wherein one or more compounds selected from the
group consisting of 1,4-phenylene diisocyanate, 2,4- and/or 2,6-toluylene diisocya-
nate, 1,5-naphthylene diisocyanate, 2,4‘- or 4,4‘-diphenylmethane diisocyanate,
triphenylmethane 4,4°,4”-triisocyanate and tris(p-isocyanatophenyl) thiophosphate,
one or more secondary products of the abovementioned monomeric isocyanates
having a urethane, urea, carbodiimide, acylurea, isocyanurate, allophanate, biuret,
oxadiazintrione, uretdione or iminooxadiazinedione structure and mixtures of the

abovementioned compounds, are used in A).
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8. Olefinically unsaturated aromatic urethanes obtainable according to any one of

claims 3to 7.

9. Urethane (meth)acrylates comprising at least one structural unit of the formulae

S
oM _0
R o)
NP .

N
H
0 X0
YN R
rR-X H

and
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R

/X\H/NH
O

in which X is oxygen, amino or sulfur and

R comprises at least 30 mol% of olefinically unsaturated hydrocarbon radicals
optionally containing heteroatoms and not more than 70 mol% of hydrocarbon

radicals optionally containing heteroatoms, which are free of olefinically unsaturated

groups.

Urethane (meth)acrylates according to claim 9, wherein the olefinically unsaturated
hydrocarbon radicals optionally containing heteroatoms are ethyl acrylate, propyl
acrylate and/or butyl acrylate radicals and the hydrocarbon radicals optionally
containing heteroatoms, which are free of olefinically unsaturated groups, are 9H-
carbazole, 9-ethyl-9H-carbazole, naphthalene, methylnaphthalene, N-
ethylphthalimide, benzene, ethylbenzene, (p-chloro)ethylbenzene and/or

triphenylmethane radicals.

Urethane (meth)acrylates according to claim 9, prepared by reacting tris(p-
isocyanatophenyl) thiophosphate and/or triphenylmethane 4,4’,4”-triisocyanate with
isocyanate-reactive compounds having at least one radiation-curable olefinically

unsaturated double bond.

Holographic media prepared from a) olefinically unsaturated urethanes according to
claim 8 or urethane (meth)acrylates of claim 9, b) an isocyanate component, c) an

isocyanate-reactive component, and d) a photoinitiator.



