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BVM5 07 1 002-US/ 02 RADI ATl ON- CROSSLI NKI NG AND
THERVALLY CROSSLI NKI NG PU SYSTEMS BASED ON

WO SOBYAIMITE- REACTI VE BLOCK COPOLYMERS Cr 0ss- r eP@F/BP2988/002465

to related application This application clains

J L LA L 35 U S.C 119(e) to provisiona
1igediE 7 Yo 60/ 922,883, filed April 11,
2007. Field of the Invention The present invention

r adABEionEERbST iR T ML Ly kG puianc U
t heySBRMS IBASED ONISOIChEA A DELREA ONIVE BhOICK)CORIDILYMERS
medi a. Background of the Invention In the production
of hol ographic media, as described in US 6,743, 552,
@%@{r@ﬁ%én@f‘f& &la‘iéﬂ@citl’bfna pol yrer Ia?/er whi ch
substanti a consi sts, of _a matrix polyne d yer:
Theepricaioyier PRIY BtbHbO ST i Sk Pt atonal prelraey
Kheli &oNeo/9RIss3 D Ayrilnal awer may be based on
pol yurethane. 1t is prepared as a rule starting from
NCO-functi onal prepolyners which are crosslinked with
el s polyethers or polyesters, with
uret hane formati on. However, what is problematic is

trh@pre @it inGéttioh F@Pﬁésﬁ%&?ure&ﬁ@%yﬂ&n@@ﬁﬁh &ute B)hﬁﬂﬁt’f&ﬂﬁldOf
t he storage | ayer, ;g@ently occurs owi ng.t

thespatpetianyifh GWSélsnlwe he g Esreof for thepEodvRtign 9.f é*gloglﬁahlc .
Ladi,ation-curing nononers. Systens conprising
pol yi socyanates, polyols and radiation-curing
conpounds, such as phot ochem cal | y crosslinking

S it re known in individual cases from
the area of coatlng technol ogy (US 4,247,578, DE 197
@Pthe QQ))iuctP 1% bymloéﬁﬂmﬁﬁ&ﬁi Ss dREHH ﬁf—‘@S 81783,53) sifrittatiad ik y

ol yet her - st er-based ones or

gleregde p Wl&m@rd@rey &yi%h syfstantially cepsty afjiaanatidx ralypggnd very
SGRBE gélﬁgertzgﬁb ofiSiR bk Riblhied i forilytihertinertid @ithR b6gnkdymay

uhsat urat ed
be based on polyurethane. It is prepared as a rule starting from NCO-functional

prepolymers which are crosslinked with polyols, such as polyethers or polyesters, with

urethane formation.

However, what is problematic is that optical impairment, such as opacity phenomena of
the storage layer, frequently occurs owing to the incompatibilities between such urethane

matrices and radiation-curing monomers.

Systems comprising polyisocyanates, polyols and radiation-curing compounds, such as
photochemically crosslinking reactive diluents, are known in individual cases from the
area of coating technology (US 4,247,578, DE 197 09 560). Polyol components
mentioned are substantially polyether- or polyester-based ones or polyacrylatepolyols.
Nothing specific is stated regarding their compatibilities with the olefinically unsaturated

compounds likewise present, such as acrylate-based reactive diluents.
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conmpounds |i kew se present, such as acryl at e- based
reactive diluents.BM5 07 1 002-US/02 - 2 - Summary of

WQ p@sfizizent i on It was an object of the presentPCI/EP2008/002465

Bﬁ\é%qtlio%g-lis%fr ovi de pol yurethane systens which are

he production of storage |ayers for
hol ographi ¢ storage nedi a and which have optically
satisfactory conpatibility _gf polyurethane matrix
pol ymer with the ol efinically unsaturated

Eadiatiaﬂ§c§riqﬂjnnnoners present therein. It has now
a € Inve n e g s .
cellent conpatibility of matrix

pol ymer with the unsaturated nononers is obtained
brecs iselject oftbeipresntipaentive ta raddd podyupitiok ssbpo| Wndrage
SO TS Drodhonth orloie 288 forPlogfalfic TBldek B Bhitn

ates ro-’polyure ne ens
BaveRpticail gatidbactp] cpinparibylitp af payurdhane saojxarodtnger miththd ve
bl ock copol ynmers,. O conpounds havin roups which
P S bRl it SEPE Ao e P PERAER
et hyl eni cal | y unsat urated conpounds wth
R GhyiRr Bez@tduadithar exdélrhi @mpatibility@f aoitps)ymeD)vith the
optionally free radical stabilizers and
BhEEIRRInaRE & O hresirepiotep ?Sﬁfxaaﬁe-aerag%w&lﬂch&%%l%eﬁs
A% uskied 2 Beildidblbdk fhile sRE&ipbiyaRrtsl on and cl ai s,
i ncluding as used in the exanpl es and unl ess ot herw se

expr essl pecified, all nunbers nmay be read as if
EP%‘F‘&%‘QS‘Yﬁgatﬁsﬁ%pWGth%ﬁﬂ?m‘f COBPEN"$f the term does

not expressly appear. Also, any nunerical range
reci Apd hepdyisochsnatest ended to include all sub-ranges
subsuned therein. In the context of the present

i nveption,. bl ock cqgol¥gﬁ£s aéggunderstood as neani ng
pol yferi c CEHPBIHER AP OR< EERSTER of two or nore
bl ocks having in each case pol yner

O compounds having groups which react on exposure to actinic radiation

with ethylenically unsaturated compounds with polymerization

(radiation-curing groups),
D) optionally free radical stabilizers and
E) photoinitiators.

Detailed Description of the Invention

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.

In the context of the present invention, block copolymers are understood as meaning
polymeric compounds which consist of two or more blocks having in each case polymer
chains which are uniform with respect to monomers and are chemically bonded to one

another, preferably linearly.



10

15

20

25

chains which are uniformw th respect to nononers and
are chemcally bonded to one another, preferably

WO povgarzi290 BM5 07 1 002-US/ 02 - 3 - Pol yi socyanBCEEP9P8/002465

ent, ich may be used are all conpounds wel |
&&@%ﬁﬁé&2ﬁ§m o the person skilled in the art or
m xtures thereof, which on average have two or nore

NCO functions per nolecule. ;These may have an
aromati c, arallphatlc al i phatic or cycloaliphatic

noi.soc S..and/ or, Vi
gglpﬂsgﬁyﬁﬁll\% 06 ﬁ%rg‘%/oar 2 hé rh dna Sbe rl%ged aﬁpé/ogrg)%&ﬁé well known per
Gamlﬁzmetsaﬁ tslhuedjﬁﬁd: artrbr mixtores amwﬁ tdicheorvaxggrhpletwo or more

| ene diiso e, anet hyl ene d| ocyanat
RS et oath e eSO LE & FP Rty iRy ABhdfe or
ky&aﬁpme@ym M&oéocﬁhmywmmmbydnmmmmgzuﬁammed
and/ or 2,4, 4- trinethyl hexanet hyl ene dii socyanate, the
EEOSPREPLAlEs ‘Se(cﬂn%““?%t&’c%?ﬁ‘ﬁ‘gt“&l&?fé%ﬁﬁ’étiyl )- met hanes and
m xtures thereof having any desired isonmer content,
T@%ﬁ@t REdeMisckyarfite, BskbaB@yleihd cﬁ@@q?aﬂiwd @IDD), 1sophorone

4- cycl ohexyl ene dii socyanat e, soner
éymcme%ﬁ@&f ﬁétdwwcgﬁémd)( ?%&%W&F@gb“ﬁ% %fcwé RpdeRat
%éﬁ’ﬁﬂ&&%&tﬁyler?e disocdBishte) the 2sofiretiO bid@Ne-igbiy HAOYR10haLyE)-

1, 5- napht hyl ene dii socyanate, 2,4'- or

ezhanng apf gwmlrﬁ%qhﬁrgﬁ@amng g@t%)ﬁ(‘éit isomer gongent, isocyanatomethyl-1,8-

E?E Mﬁ&yﬁﬂi@ q Q%y@ioﬂmvyﬂzo &ﬁsb&y?aﬁﬁiy @H@E&n@fc%y&bﬁ&%ﬁﬁ

e use of dérivatives nononel i ¢ di -
trettiyne gidsoaranaics; éxﬂrnbgnmnétdnm%ana@r 24 ané@f %éd?l}lffﬁeéégocya-

%&ty 14 ﬁﬂjhtﬂlyﬁegg HNIFLE 2 Al boph @E}ﬁ%@ylmghﬁfe%tusocyanate and/or

oxadiazinetrione, uretdione and
itriphemdmeattiarszd, %édrtoﬁecmaft@@rﬁaméblel s al so possible. The
use of polyisocyanates based on aliphatic and/or

F ll&aclf 1PRALL&G oF bion@herlddi 'o?%ycﬁg]ﬁfa% hé\%qg[l[r@cflﬁfeir &6da, The

ol'yi socyanates of conponent A) are particularly
pmbﬁcbmb(tsyaooﬂumr isoaydnuste.allprjonde. ibred. aflipriagtiiencaprgidione

%.Xdcflt)ro.%lﬂll onglzlz‘i: glone &I.[UCMCIS Il CFQ%% gs | soc y anur at es,

aretdi ones an I M nooxa |ones based on
HDI , | , 8- dllsocyanato- 4- (i socyanat onet hyl ) oct ane or
(b hiser afpolyreryandteshasedyoaraiplptie pd/aricaelpa)iphptistdirr ddsocyanates

is preferred.

The polyisocyanates of component A) are particularly preferably dimerized or

oligomerized aliphatic and/or cycloaliphatic di- or triisocyanates.

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

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

The component A) preferably has at least 60% by weight of polyisocyanates based on

aliphatic and/or cycloaliphatic di- and/or triisocyanates.

The NCO groups of the polyisocyanates of component A) may 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,
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The conponent A) preferably has at | east 60% by wei ght
of polyi socyanates based on aliphatic and/ or

weywBaza2)phati c di- and/or triisocyanates. ThePQXIEP2008/002465

LRUPS b pol yi socyanates of conponent A) may al so
%E—tvnﬁﬁerég%'or partly bl ocked with the bl ocking
agents customary per se in industry. These are, for

exanpl e, al cohols, |actans, 40xi mes, mal onic esters,
al kyl acetoacetates, triazoles,BVMs 07 1 002-US/02 - 4

PRSIl s ARRRL 65 orKE240) 60 AU AL BSBnoRNS

none oxl mé sopro
dusapxzépylammz dl m-trdzcrfetdhy¢thylﬂ,224 thazcrlc,alzxmila@le dwﬂdhmdbeate

G iRl bcP Rl B0 S o h0Y 5 AR RA ORGELAL o BRCLADE B PFer

birty1Bérizblding e /010 pénpanbinesartex gdting estéram anbedesmmmsw these

ester or any desired m xtures of these bl ocking
&38| ~ hydr oxyl - functi onal bl ock copol yners can

be used in conponent B). These nmay contain, for

AN Ao Ly1-flinbEonl blﬁﬂf @pplghyRhebe uspdinkembetent B). These may

olyc rbonat e, acryl ate and/ o | yur et hane
%@"%IP? &ﬁﬁ 5&9@&%% PEREIORF g%ﬁ?ﬁént s may be
g&wmeﬁdacrime alﬁmrﬂaiyanetﬂaﬁ@mginemsa&an@ed bleckineve. di ol s or
anched polyester pol yol s, as obtai ned in known

manner from al i tic cIo o
?lyb%qr;%garﬁtam? deqpiedydonea & 0%%{?5??1&%%0%& { ST bilhched
Eil&ééhe)‘ doliyls,ak tialsin Rasingamier Sbin hlipiatit, @pabdlipyatisfor > 2.

es of such di I I
AR oD QL FTLor R AR RE Wk iRt Aol having

sHORfhictioRd®y) Gi>C3. sebaci c, nonanedi carboxylic,
decanedlcarboxyllc terephthallc I sopht hal i c,

pht hal i c, tetrahydrophthalic, hydr opht hal i c. or
FrAmR s 648 direr aolaﬁab%lﬂfoa%wmyg% S A SRIPIG lutaic adipic,

Burﬂem: habdre, azblbicI®@bdcid h&laﬁédlé'ablﬁﬁylm Qecaﬁﬁdiédibbﬁ}ﬂm efep@hlic,
desired m xtures thereof with one another npl. es of

tsaplrihaligi (r@m]llaéwdrﬁfé@élﬁéfpehﬂaf}l@ kexphyreghigplic of |mmel{1‘i“f a‘”doﬁnd acid

Lol EARS) JUASICS &Jﬂ)ﬁﬁ@ |tnmglhgc ofNuBRRB 8ktlyalide, 8 any dbdided nfKtures
tetrapropyl ene glycol, 1,3-propanediol,

therpobwithapreeciingther. 1, 3-

Examples of such suitable alcohols are ethanediol, di-, tri- or tetraethylene glycol, 1,2-
propanediol, di-, tri- or 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-dodecandiol, trimethylolpropane, glycerol or any desired mixtures

thereof with one another.

The polyester segments may also be based on natural raw materials, such as caster oil. It
is also possible for the polyester segments to be based on homo- or copolymers of
lactones, as can preferably be obtained by an addition reaction of lactones or lactone
mixtures, such as butyrolactone, e-caprolactone and/or methyl-g-caprolactone, with

hydroxyl-functional compounds, such as polyhydric alcohols having an OH functionality
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waepsdef29dr oxycycl ohexane,

but anedi ol , 2, 3-butanedi ol, 1,5-pentanediol,
1, 6- hexanedi ol , 2,2-dinethyl-1,3- propanediol,

%Mgbquﬁgggkﬁl, 1, 10- decanedi ol , 1, 12-dodecandi ol ,
opane, glycerol or any desired m xtures
thereof with one another. The pol yester segnents may

al so be based on natural raw materials, such as caster
oil. It is also possible fof the polyester segnents to

s papenrgPisg? BB ea bRt B e o bR a0TH Bamftor e

padghe@nes or | actone m xtures, such as butyrol actone,
e- caprol act one and/or met hyl - e- caprolactone Wi th

e S g L T
molar mas@ésxo‘—f fidm 4’00{th> 400arha, Iﬁfrtldtuhely ?iﬁb}ﬁaﬁﬂﬂyﬂﬁbméﬂ@ab 2099 g/mol.
Bsimfd SriormlivorpreRBohoELod S sarishoed Bt Bl R T 8 o

poef erably have nunber average nol ar nasses of from
400 to 4000 g/ nol, particularly preferably fron1500 to
2000 g/ nol. Their OH f |on i s %fer y from
11015%#19“%‘6 BeEmSHs t"ﬁed’lﬁ?%y BPEP% %Efrlaff"?“r Lk s

RBRWAGRF R ERLSCHPRIN GrtidheetiSiphbdgynddaitdlole Br mol iahses.
as can be obtained in a manner known per se by

reactlng organi c car th diols or
S Gblitpio-aLoraiss oS PET, ety P APHERL ket

di net hyl, diethyl and di phenyl carbonate. Suitable
Sihifbk dls 6Hdadl miiktides Ecﬁﬁprﬁf@ rmrpbgraydriaelcpmmymomd per se in

al cohol ntloned inr t
SERB A G BRPIETRRGA AR PO Py RS2 BRert e T
bitsfetionlh l%e&a&dlobﬁﬁ.&iﬂ Sdﬂ)eﬁﬁy,l 1 5fentagedanedi ol and/ or
3-nethy|-| 5- pent anedi ol . The pol yols on mhich t he

olycarbon nts are based efer
DAoL i B B (PG SSETR R A D0 e A O e
PRfdot ﬁi«biaa FadsePsrafont &0l ty 460%5@&1{1@1&@@9&@@5@ lfrom R0 tOH
functlonalltﬁ of .t hese P yols is ref? g ¥ 9511 8
@on:g_/rggl The OH functionality of thesé polyols is preferably 8to

particularly preferably from 1.9 to 3.0.

Polyether segments are usually based on polyadducts of cyclic ethers with OH- or NH-

functional initiator molecules, which polyadducts optionally have a block structure.

Suitable cyclic ethers are, for example, styrene oxides, ethylene oxide, propylene oxide,

tetrahydrofuran, butylene oxide, epichlorohydrin and any desired mixtures thereof.

Initiators which may be used are the polyhydric alcohols mentioned per se in relation to
the polyester segments and having an OH functionality of > 2 and primary or secondary
amines and aminoalcohols. It is also possible for hydroxyl-functional segments of the

polymer to serve as initiators for the polyether block.

The polyols on which the polyether segments are based preferably have number average

molar masses of from 250 to 10 000 g/mol, particularly preferably from 500 to 4000

1, 4- di net hyl ol cycl oPEKEPZ08/002465
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particularly preferably from1l.9 to 3.0. Polyether
segnents are usual ly based on pol yadducts of cyclic

werdenss2op th O+ or NHf unctional initiator nolBC/ERR8/002465

<Gy RpbyRdgyct s optionally have a block structure.
c ethers are, for exanple, styrene
oxi des, ethyl ene oxi de, propyl ene oxi de,

tetrahydrofuran, butylene ox de, epichlorohydrin and
any desired m xtures thereof. Initiators which may be

t he. pol,yh ' ' ' .
BB AR B B B
prafeedbiyofinarh il 5yo 40, partRularig pfératdy fromn.8geddndary am nes

and am noal cohols. It is also possible for
rooxyl -functignal .se nt . I I ve

RUHIRR o UPES IR aE SRR Qi SR T b BB o
Afctidhal doeppnldyod tHeaypesiegpmibad i reletionia sedegmnanfsewitl wtich ghee

u r_average l.ar .masses of .from 250 tq 10.00 .
B irbloda ot i S SPBREr e Py R Babetdenitieeppgne
dn 00 D RhEDnalith and @ihibel ofanbbeyiehiyblickivise@ddiaod o condensation
preferably from 600 to 2000 g/ nol. The
PLEmTe Y Cortees 1 ttrd-or BP‘BF%‘Pé%‘Toi?Olg?‘Srﬁwa‘f%‘ng 0
particularly preferably from1.8 to 3.0. The bl ock
TROSINeRS B pRof@abls effdcted seititighfash zpdyathanite-Npplfdtiema di -

or. pol yhydroxyfuncti onal co u of the . . .
b b PR UTre T RAT 2% e e S P vt ifion
fdant ek, GEHSYIAEE a &btk 868he6 biitProRulds€ @Uptblactone, methyl-e-

pol yaddi ti on or pol ycondensati on. Dependi.ng on the OH
FaprRledtensel-Pheyylgrrapielanioas ot dseobsigne fre Sy g glockwise

6tk ol 1ORGOE. LEANARHS AikehPiRired! SRRuIt-IWER copblYiReforrd, i eRample
or nmulti-block copolyners are obtained. The s%nthe3|s

havinerthé eamenobitionpd Wiacione)stleakerohigcarhonptelablpekt BebA lapiongitce - |
B oo N Sl B L DX TR P B e et
block-pagiastns), with tetmindl bypdroxsderavpes such as

but yr ol act one, e-caprol actone, nethyl-e- caprol actone,

- - r - . .
S A0R0K EreGO! B BELIRIPblolr HRERRAB AT AU eRfinycntion i
vidiynctibiahpalyetienrveth whieh laetpres atsl ssbikctedbioal bjaskswise pdstitign f or

| ' § hoti .
RSN SRR e s s o

jen@inal hydroxyl groups result.

The internal polyether segment is preferably based on ethylene oxide, propylene oxide or
tetrahydrofuran, particularly preferably on tetrahydrofuran. This preferably has a number
average molar mass of from 250 g/mol to 2000 g/mol, preferably from 500 to 1500
g/mol, particularly preferably from 600 to 1100 g/mol.

Preferably, the lactone blocks are based on g-caprolactone and in each case preferably
have a number average molar mass of from 114 g/mol to 1500 g/mol, particularly
preferably from 114 g/mol to 1000 g/mol and very particularly preferably from 114 g/mol
to 700 g/mol.
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pol y(Il act one) - bl ock- pol y(et her) - bl ock-pol y(l act one) or
pol y(1 act one) - bl ock- pol y(ester)- bl ock-pol y(lactone)

wawaos/12eoim nal hydroxyl groups. Particularly PCT/EP2008/002465

Braf #rahbtis/dhe basis for the bl ock copol ymers of the
present invention is a difunctional polyether, with

whi ch | actones are subjected to a bl ockwi se addition
reaction so that |inear
poly(lactone) bl ock- poly(ether) bl ock- pol y(I| act one) - po

Ve bty bEICREA Bocl KRR SR P TPt ear 8 ploc

gmmdtxahml ofmad)eblo?«mq@x(hemolmwr@@omolsﬂ@vmammifhm@wyl
artlc ar prefera f.ur j

BRruP B bl B A Rl of GO VL8 B b Bty
gbmbo gmozmogg/mm paprcelhﬂy pxtefeyabtyrﬁmm 3@0g/tnol td 3000 g/mol, the

43%‘,3;'5 Fggsla%atcltlgrhu%ta Eea%qlg(gfgra%[ ?I%\én)fblrlcg@ Gaggi tnqhél' r:ll'uQnODegaverage

Bloclagupolyaet, 66ieg At 0020 @3 brefeidbly fasred arab. Bypaha:\aerla
nunber average nmol ar. mass of from 114 g/ nol

gretambly 1R PodRiPdr g thir YFRRRSBRSS fptinm ﬁ_fﬁ typ %‘V&tcapffgﬁ‘sne)

! MBE MurkRE b = f
9{0918 ba@EH/jor?D tlﬁé arkt 57 egéég glgcy ccﬁfo%&rﬁf ? l_ng’ \f/xgi;nm b 148, gferdRdbly

ﬁamtq 21910 4ng pprtieylarly prgfepbbdroe®pét Yfers are 1inear
pol y(e-caprol act one) - bl ockpol y(

frﬁ& LIBEYHOLMER aacomueg% 'tl{é%x)/&u@n 58BBEhAL FRRRIME,WY! S

havi ng terim nal hydroxyl groups and a nurher aver a
mliestingdis Sollopvinerbinek s aiditon of epndenswiogreastion ikt B‘ie%bﬂ/y

P{hg&pogo &n&édﬁ!ﬁl polyd! 81880in gléé'%l)ven{%ﬁﬁctdeg Hladdr Yin HeR@ALI R RIcdone

t'o 3000 g/ nol, the average mass
ploglst $mblgfactones apordded ertdraeﬁw@hlwamlﬁh@r plyerrizatiensis gddse-

guigabﬂ:m sts eeaﬁlasg?abl?é %f’ &t&ﬂﬁ&i&ﬁ”ﬁ(:h ag) Fdr @Qanﬁﬂ’lé) ﬁhgctgnJaQ:

pre era rom to 0.8, parficularly
pin elﬁlem@tﬂnsl pﬁolome®l®m06@ Here,ah‘dcataﬂn@t s wegddp e consriration of

RS RoRipah Bl BLPRIcH A 6380 B HRARGRy bRy RERTSD

ta0500.p8m. preferably from0.2 to 0.5 and partlcul arly
preferably fromO0.3 to 0.4. The bl ock copol yners

%g SJI%{dHQmE is caxhn%d WOV Egrlpgﬁtu%s%f %1851@'0 s 960°& C};rei%fﬁgmoﬁl 100

to 180°C. Depending on the system, the duration of reaction is from 1 to 15 hours,
preferably from 2 to 10 hours. The progress of the reaction is observed at regular
intervals by determining the solids content, i.e. the non-volatile fractions, and the
polymerization is terminated on reaching a solids content of 95% by weight, preferably

99.5% by weight, by cooling to room temperature.

In addition to the block copolymers essential to the invention and mixtures thereof,
further polyols may also be present in the PU systems according to the invention. These
are preferably poly(propylene oxides), polyethylene oxide-polypropylene oxides and/or
poly(tetrahydrofurans) having an OH functionality of from 2 to 4 and a number average
molar mass of from 250 to 5000 g/mol, preferably from 400 to 3000 g/mol and
particularly preferably from 500 to 2000 g/mol.
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subjecting the follow ng block to an addition or
condensation reaction with a preferably

Wa@IRtvgdzsy/ - f uncti onal pol yol block in the PCT/EP2008/002465

bRVETRRALAN®I menner. In the case of lactone bl ocks,
Suitapnte tactones are added and a suitable catal yst

for polynerization is added. Suitable catalysts are
all suitable for esterificagion, such as, for exanple,
tin octanoate, tin chloride and p-tol uenesul fonic

cid. .Here, the Lyst i ' rati
Fiath wgPioBoitng: GEBRULRpleliehh ] FIEBNOPRLEE ol
ﬁarlhm) gculoa% tyy voeigt gragtizhiarly pefardbpfroro 66 60109pnby Wight, based on
ol yaddition is carried out .at tenperatures of from 90
?‘85 ﬁg%e ARG SBPPOTEP! affSS’“EhSr p?gydﬁ)sc_ Dependi ng on
the system the duration of reactionis from1l to 15
hvamponent €f, alpailsytufatedruBotydic 2Ed daivasves $ueh pr @gl@essmeth-

the reaction _is obseryed at regular intervals b

Cl LR T ale g, e Rk B B b e
bropfibdeQter, aBGiHeh ehd@mypbRids ZadifiAg diSydleeradiedye dnitrand
reaching a solids content of 95% by weight, preferably
oefigosllyyngasirgipd comppurdsotirhes LBt RALlyIDEFS: ViFEioleRS,
I@lggllcirb%leg aeﬁrﬁ?s_uml L kor%?zi’ﬁﬂlé/, RfcfenE st LREenk Oviky? Bsters, such

nventi on and m xtures thereof, further polyols may
ad, &0 elvanpie, 8¥eol¥2 9 md/drd VieeV x iksfremShall tostieerylopirilehe
i nvention., These are nreferalpl
I ey s DR D AR ol e REARE RS thorcof may be
ased/ Adrylptes y{dtredtiaahyadesct eprafesyd, hrd/acngatesarEphrticularly preferred.
fulncti onality of from2 to 4 and a nunber average
ar .mass of, from 25 r rom

T e G s S R LN Al
teth2&01ates) /Axminp BT 201atesQO@ meiBAG P atief whisk chay bhesed are methyl
roporti of, the bl ock copol rs,.is.fra 0
B e e F O el 6 S Sty skl e
Etabiygﬁlyl aéthacrate fnesudh layryfatepirb @] thehdoate, bsrt-wsilgaty)ate, tert-
ased on the sum of. t he ts.of C onent nd
TR R R ek R S
Stﬁ%'lﬁ%y {n:ema@ghté, tdlfwdymayli a\t?’c‘a,te, Butekyety] methydrghtedauryl acrylate,
met hacryl ates, nal eates, fynmarates, | ei, m des

I st ruleteaiiePor 9Tl 20 yﬂwtﬁ@qﬂé‘wm@ﬁ apyisneny!
elelt8érylard ﬂ)-}lﬂlox%blli&F/l RAhtE PraARdpHnyT dthadrilategp-bromophenyl

di cycl opent adi enyl units and )
acrylate, p-bromophenyl methacrylate, trichlorophenyl acrylate, trichlorophenyl

methacrylate, tribromophenyl acrylate, tribromophenyl methacrylate, pentachlorophenyl
acrylate, pentachlorophenyl methacrylate, pentabromophenyl acrylate, pentabromophenyl
methacrylate, pentabromobenzyl acrylate, pentabromobenzyl methacrylate, phenoxyethyl
acrylate, phenoxyethyl methacrylate, phenoxyethoxyethyl acrylate, phenoxyethoxyethyl
methacrylate, 2-naphthyl acrylate, 2-naphthyl methacrylate, 1,4-bis-(2-thionaphthyl)-2-
butyl acrylate, 1,4-bis-(2-thionaphthyl)-2-butyl methacrylate, bisphenol A diacrylate,
bisphenol A dimethacrylate, tetrabromobisphenol A diacrylate, tetrabromobisphenol A
dimethacrylate, 2,2,2-trifluoroethyl acrylate, 2,2,2-trifluoroethyl methacrylate,
1,1,1,3,3,3-hexafluoroisopropyl acrylate, 1,1,1,3,3,3-hexafluoroisopropyl methacrylate,
2,2,3,3,3-pentafluoropropyl acrylate and/or 2,2,3,3,3-pentafluoropropyl methacrylate.
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ol efinically unsaturated conpounds, such as styrene,
a- net hyl styrene, vinyltoluene, vinylcarbazol e,

Wo@k@BNR2RI0 such as, for exanple, 1-octene and/ oPCT/EP2008/002465

- E ,yI esters, such as, for exanple, (r)VeoVa
M@%‘%E‘lrb%g oVa 10 from Shell, (nmeth)acrylonitrile,
(met h)acryl am de nmet hacrylic aC| d, acrylic acid and
any desired mxtures thereol_muy be used. Acrylates

and met hacryl ates are preferred, and acrylates are

ﬁ%{x&l & u o Qi 3{)1% hd goqn oﬁgﬁt %P §an0rIe o%faﬁr)éh 'ag:rc%ﬂoq pRYducts of

C acCl are g ner al Yy referred to as
h@ghjthﬂtéedaglgmdytetﬂaawnly hatreyalkixastassylgés aad cyrberydig agify the

q%?]ﬁgg}{lm Erspl?e%{t}%/ acgeids’gl hq{ygfoqg%@{y :(maﬁfa)ﬁjyﬁteewnh

mlymyw,eaﬁfacuﬁdngmybﬁdk‘@dyl ﬁmmydnal reactieh hwdyat they being

acr ate n ut acr

BEuy R capppiaee oy BRetioR o ntp Rk A PRiafh S

Bilsbl‘{énﬁltf ﬁl gl},eiﬂyl etliﬁri]‘ tithaﬁalrnyl lbednginated vemhmll: Jseohyds, fac exatrpteg,

- et exy net hacr at to et

iR PO R e (R pPyT Chepigt - B 848 S

i M%lﬁ%@usedl ﬁﬂh@fll@ﬂdmdﬁf.&? ﬂl?drﬁxlef&Qb&[a{D ¥drylates described

net nacr ate en acr at e ne

pbOcyh F@khﬁpﬁ@mhg%fe&;ﬂl%d @e¥1ﬁa¢6}4ﬁf<§? P%H%H‘ar ﬁg}yﬁ%‘i’l&/)f‘“\?ryif‘%ﬂate
W o WIaténgh@R@outﬁ aa'gfﬁ B Y:lapr@fﬁét@@‘; mphat e,

eny acry ate, trichlorop
(raetthbawlfteaa@ pdsr(ﬂbﬂmméﬁehwona@%m%ﬁﬂéateﬁt NIHP%W%‘H‘&W]I
carg X c!u?st a?%mﬁ:%ﬁ&ﬁ% ng %q{s‘ Wéarb@?ﬁ%l a@itdem pamcular those having

pen or ophe ate, pentab rormP
amnyahcamémtp@m BMpmé?p%eirwrblS[E?eQ ﬁlémﬂyll ‘t-gheny ene)OXY(Z {[3,3,3-

ﬁg?f{] ac?ro ePgl?préF{ﬂqan??ﬁLo%é}?h ?fmeof st a@t A 3% %,g l)gl)l/yel][ cﬁa)llcirylate has

pRivaBoby b atderreditempound bhmwmshyﬂ epaxy aardates,
phenoxyet hoxyet hyl nethacryl ate, 2-naphthyl acryl ate,

cr ] =25
Sllﬂy? ac%és Ul aEle cﬁmgsn%nt é)’ﬁ?]ggr%réép ?ﬁ%m?{_@%?%hv?tﬁel of?-styrene,
Biﬁihha,(ﬂf)rydxaﬁlﬁl,e chhiqirbﬂyr@he Acﬂhoaz@tyydng,t%chkbpgnmé{bro,qlostyrene,

th | tetrabronn i
RTINS
zmglnaplﬁlﬁdlénbmmﬁﬁh&p}lthahﬁf ylvat}mnt}ﬂacgng Nevinglpyorotidesteh§

[}pé{%!ﬁﬂ%&& fn%lcgba}!o% %) 8&5%%)8(%{1 lggrrcl) rocl)llp Osg PL}CR RY Jiivinylbenzene.

I‘{Eﬁylll 3thikry) s&&lﬁas Br 2xampke, Butplesﬁﬁ)&f:ihatompl'so syitablecr y| at e
and/ or 2,2, 3, 3, 3-pent af | uoropropyl nethacryl ate. BM5 07
1 002-US/ 02

Preterred compoun_ds gf component C) are 9-vinylcarbazole, vinylnaphthalene, bisphenol

A diacrylate, tetrabromobisphenol A diacrylate, 1,4-bis-(2-thionaphthyl)-2-butyl acrylate,
pentabromopheny! acrylate, naphthyl acrylate and propane-2,2-diylbis[(2,6-dibromo-4,1-
phenylene)oxy(2-{[3,3,3-tris(4-chlorophenyl)propanoyl}-oxy}propane-3,1-
diyl)oxyethane-2,1-diyl] diacrylate.

One or more free radical stabilizers are used as component D). 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
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Epoxy acrylates al so suitable as conponent C) can be
obt ai ned as reaction products of bisphenol A

WQIRBAIZI200/1 et her wit h hydroxyal kyl (et h) acr yPEE/EB208810D2465

6d2%§)& ds, the bisphenol A diglycidyl ether
éréggf%erng—reacted wi th hydroxyal kyl (neth)acryl ate
wWth catalysis by Lewis acid and this

hydroxyl - functional reactiop,product then being
esterified mnth a carboxylic acid by a nethod known to

16, PELAEN, )| el ARAL bacoll TRARDRLe: ATh ALy

and brom na variants, such as,
Maaxﬁncjh smch ﬁse’lblr axbmpleph6 ﬂpﬂaﬂrbotyl—ﬂcnwﬂg'lwcm@,)dreseltsheﬂrogﬁinm
w Chem ca E. advant a eayl
RO AR S Shch B DRy of Gaons Y AR BRASERH L Yor ol D 5
dﬁ&ﬁ%@ﬁﬂluﬁb@‘éﬁhcﬁﬁﬂy fso atsmﬁhoaﬁmﬁgépbuoh(%&hkyﬂropylanune or

(neth)acrylate artlc

sy e SyBED Sabirare2 Y S st
B Ihdiz e aRPbEISdEAPT Ol act one) nono (neth)acrylates
and pol y(ethyl ene egcoI) nnno(neth)acrylates

nonof uncti onal . car boxyl.i c aci ds rin

OBF OLHPE PHEoO P ELH R SR P commancnt B oty dsifib m? ipfgiavhich
RV Ui P& "%tabtc}m&%aﬁhbﬂ ARINhiSate BHRP ﬁid&anozymenzatlon of the
di yl bi s[ (2, 6-di_brono-4 I-phen Iene)ox 2 g

epTesPondalgPeEISHEARA SroPe AR Ky are commercia
kREAPAN Se, 3 dikriflitioh beXy BhdaR8retn n;bn&hmkc]ulzﬁl (966 1y kidd BimbRSular

proved to be a preferred compound of this class of
étpmg) inisiptprsatTage D\ SRAT® Hor X eEple Frerabic KetPRT CORBABS g
nzﬁﬁl?en%e}( lify @&nblﬂﬁiog gﬁﬁ%rﬁ% dBldey alkyeszopfienShexl £4r€,

or exanple, 2-ch orostyrene
bLS&qmethﬂsmylp)é’n@Opmlem @Figldenkstnac), sthppmdhplogsnated

%ex%r ﬁt{gggrﬁeé( %t Iﬁﬁﬁﬁs\'ég & QH%EQI r(’f(%@)r 1) 1mt1ators such as benzoin and its

rone styrene, ohomet hyl ) styrene or 1-
\denngaltma;pbmlzbd ketnls, aczlpmsnlpdhﬂ epiashag-@rfed-tri-

T

@aafpcnaﬁﬂsqrqmmh @smitioslkylyhdpemzcne- dlélkquaceepmpses kifeh

her e B e e S o 3 AR LA AR e,

QreLANdrEBleRAZBlE The/pHWiINIEA bR @escribies phlanal 0223587 and
di acryl ate, . tetrabronobj sphenol i acry

|conpishing QQWXW%MWW%??F agg PRA cgtng)re (?yes can also be

REGH R RLANBRARRY I FoRexaiipdd &traﬁﬂﬁﬂuﬂ&&urﬁ@r@hb@ﬂ&xﬂbdrate
progane 2,2-diylbis 5

d
R R T D A

Qﬁl’oi?b-‘i g’febﬁly])phenyl)hexylborate are suitable as the ammonium arylborate. Suitable

ly scﬁd compounds

dyes are, for example, new methylene blue, thionine, Basic Yellow, pinacyanol chloride,
rhodamine 6G, gallocyanine, ethyl violet, Victoria Blue R, Celestine Blue, quinaldine
red, crystal violet, brilliant green, Astrazon Orange G, Darrow Red, pyronine Y, Basic

Red 29, pyrillium I, cyanine, methylene blue and azure A.

It may also be advantageous to use mixtures of these compounds. Depending on the
radiation source used for curing, type and concentration must be adapted to photoinitiator

in a manner known to the person skilled in the art. Further details are described, for
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BEIHETITE, OB ORISR MK De g |

oxyethane-2, 1-diyl] diacrylate. One or nore free
radi cal stabilizers are used as conponent D).

WO ps2200r s and anti oxi dants, as descri bed i n POBEPZYAR 002465

%Wn Chem e [ Met hods of Organic Chemistry]”
- , 4th edition, volume Xl V/1, page 433 et
seq., CGeorg ThienmeBMs 07 1 0O@R-US/02 - 10 - Verl ag,
Stuttgart 1961, are suitabl e Sui t abl e cl asses of

subst ances are, for exanple, phenols, such as for

LT T

mtcoamagsj Nk PainGUVAIL@) €891, snoshmsnolcsgyr Lcmdan;p:lagqs 62- 338
di-tert-butyl qui none, optionally also aromatic am nes,

?Iililigegreél Sl&q(%cé%ll 1at0Fs 6{%«%’ :%,?,giéﬁ%letgﬂgg (?1phe|n91%1105phme o;?idee hr [2 d
Bhbmytthiolpheiyl jottayd- 1, ﬁ-dtmtem(bpﬂmxwloxmm emthhixnmesl afe and

benzhydrol . One o nor.e n|t| re used a
R e e AR b e
Qﬁo@mtm&aﬁ?)@nﬁmﬁﬁbmaﬂewlmaﬁb@mcﬁ Bs, mdaxmﬁple irdtieylénebhvepnew
radi cal neri zation of the corres

n
I AR TR AR A S R I
s fiog@Epounds known per se, a distinction being nmade
bet ween nononol ecul ar (type |) and bi nol ecul ar (type
initiators. (Type |I) systens for examp
BBy shimareRs inffp the

ﬁﬁ’l@ipioﬁ afﬁe%}x%ltablytcﬁtraty‘z@ﬁﬁé u&'fﬂaﬁ@ﬁmnﬂlok)’AﬁﬁBi Qﬂhﬁé’ﬂﬂn es,
4' - bi s(di met hyl am no) benzoghenone (Mchler's

R@PRS’H@‘}S of ghetrpatalnien, 210, IFR BigBRHA BAYISEHI e SRR b FRIEUBy
g]e %\{eﬁﬁﬁlsan@ bir@aduth dr¥ Bx%?erabﬁ};r éﬁﬂ@olé Fot tﬂlﬂlﬁ‘ﬂ)&g Ofi$ octSldatd, Asc

zoin and its derivatives, enz?/ ket al s,
g@gﬂopﬁo@b\hylﬁ@ d@gqr:ggghm@h tin dlcarboxy ate, iron(II) acetylacetonate

é, i(gg lfl cﬁq‘&#}’?&ﬁ% QXJTQWMJMX%S QXdaf Snetal hydroxides,

i ne oxi des, phenyl gl'yoxylic acid esters,
a&mtptmdlabplnmglnes atkah mictad aalllwf lohe-Alepinefgtty acids having 10 to 20

t:Arﬁonda{tﬁiar%%a%i% cgltﬁgf ?m(i)&?m.lpg lLaﬂ octanoate or tertiary amines, such as

oct
frivst oyl amoings, ﬁ‘}b@@lahm'mz diphetiiltreadylamide, dicyclohexylmethylamine,

- hydr oxyal ki
Bl Py DL el SRS b Aol
anisp®pylugeapN-raethil-xdr IN- eihyiﬁlomholamﬂsmﬂ -dimaaphplibhodizthe] e
?BMD%EE) ri(Pcyclo%gxy?mo aﬂol STQ,NH@‘,N‘ tetramethylethylenediamine, N,N,N',N'-

tetramethylbutanediamine, N,N,N',N'-tetramethyl-1,6-hexanediamine, pentamethyl-

-
.-.

diethylenetriamine, dimethylpiperazine, N-dimethylaminoethylpiperidine, 1,2~
dimethylimidazole, N-hydroxypropylimidazole, 1-azabicyclo[2.2.0]octane, 1,4-
diazabicyclo[2.2.2]octane (Dabco), or alkanolamine compounds such as triethanolamine,
triisopropanolamine, N-methyl- and N-ethyldiethanolamine, dimethylaminoethanol, 2-
(N,N-dimethylaminoethoxy)ethanol, or N-tris(dialkylaminoalkyl)hexahydrotriazines, e.g.
N,N',N-tris(dimethylaminopropyl)-s-hexahydrotriazine, diazabicyclononane,
diazabicycloundecane, 1,1,3,3-tetramethylguanidine, 1,3,4,6,7,8-hexahydro-1-methy!-2H-
pyrimido(1,2-a)pyrimidine, are particularly preferred.
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used as a photoinitiator. For exanple,
t et rabut yl anmoni um tri phenyl hexyl bor at e,

W@ 2008/421200/| armoni um tri s- (3-fl uorophenyl ) hexyl| BGI/BEP2908/002465

WI ammoni umtris-(3-
== | phenyl ) hexyl borate are suitable as the
anmmoni um aryl borate. Suitable dyes are, for exanple,

new net hyl ene bl ue, thioni pﬁ_ Basi ¢ Yel | ow, pi nacyanol
chl oride, rhodam ne 6G gal ['ocyani ne, ethyl violet,

Victorjia Blue R . Cel est.i Bl.ue. quinal din

ety orloraempiriar S aife g Sl
Pa(Im\Wediasetdayte ON)i-ARzabicyBapi X2 |Reshe 28 azapigydlddonant | |,

cyani ne, nethylene blue and azyre A. al s e )
S et o bob e e 1 2 4 TR B o et
PaRsARida, PpYheidinedi ati on source used for curing,

typé and concentration nust be adapted to

hotoinitiator jin a er known to the pers skill ed
i peid ion it R dTiSE SASHIME TR BSRIT L BF EUERETY 1
Q&%fdugtg theinvkntlor TR ER! Br exathpR, sdfventk, pibdtidizeJevelinlg dgents,
Chem stry & Technol ogy of UV & EB Fornul ati ons. For
anifedmigs adhesin PERMOIET, PUt alsp@plyursthagesgthermgpipstic polymers,
Iﬁgd?&?é, QY furth? REQPounBAR g GlncBefl Bty Qich @€ for example acetals,
photoinitiators are _ .
BpoKids, exclanes; PRAZAIEIS SYaxalaprieRd PHINEEFRILS & WRS gech a5 fpy

ggpy L0/ BNeMElRGL 8R8ss! - 2- di one- 2- (0- benzoyl oxi ne)

%ﬁ }nk%lﬁfg%/ of t ek%yr abut y?sanm)ni um
tris(3-fluorophenyl)hexyl borate, tetramethyl anmoni u,r?1
Preferildy useh beventsareresedilhl oee AoivERIR D1 s 8908 CofpRAHbEYith the
%%%pr@&nt goﬁﬁulﬁ@?@dc@rdjﬂﬁ& iSRRI 18 exdnPlé B Byd:d) Butyl
bl'ue; azure A, pyrilliuml, cyanine, gallocyani ne,
loeqtdté oramgttogm- een, crystal violet and thionine.
Furthernore, one or nore catalysts nmay be used in the
Ii'i%g.l?&é%g gc%%%@&iht‘ilﬂx ﬁr@pe}th@@, 1bW 614i1it And I KGR Boiling point are
préefera catalyze the urethane formation. Am nes and
petfakbly nsep ouplassicbrst these mey Bb.Jor 9xpmple; disobutyl gdipate, di-n-butyl
RSt T efnet jIyERerd BGNGS irbhBcahsle,
2 fh %’nﬁuﬁﬁ@b@g‘%’e erh gﬂ%gﬁc?%%il@ #%Hrert’ hi s pur po%gl.qe
Polyetbglemrghaobdineihyketion haiegd rumbgr digrage molar apssof frame >0
di hyd i e I ¥l.8568paat e,
R ot S AT S ots

hydr oxi des, al kali netal hydroxides, N
It may also be advantageous simultaneously to use a plurality of additives of one type. of

course, it may also be advantageous to use a plurality of additives of a plurality of types.

The mixture of the components B) to E) and optionally catalysts and auxiliaries and

additives usually consists of
24.999-99.899% by weight of component B)
0.1-75% by weight of component C)

0-3% by weight of component D)

0.001-5% by weight of component E)
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al kali netal al coholates, alkali nmetal salts of
| ong-chain fatty acids having 10 to 20 carbon atons

wW@pusap2dbnal |y OH side groups, |ead octanoat ePGF/EP2008/002465

ﬁrstdﬂr appes, such as triethylanmine, tributylam ne,
am ne, dicycl ohexyl net hyl am ne,

di net hyl cycl ohexyl am ne,

N, N, N, N -tetramet hyl di am npgi et hyl et her,

bi s(di met hyl am nopropyl) urea, N nethyl- or

| mor.phal.in N, N' - di nor phol i no-di et hyl et her

W‘f'?lgﬁo&ﬁ%ﬁ%xyl nor phol i ne,

N, N, N, N -tetranet hyl et hyl enediam ne, NN, N ,6 N -
0-es0payew dight bt exiadesanidraddititdgsN, N, N' -t et r anet hyl - |

, 6- hexanedi am ne, pentanet hyl di et hyl enetri am ne,

di net hyl pi perazi ne, N-di nethyl am noet hyl pi peri di ne,
1,2- dinethylimdazole, N hydroxypropylimn dazol e,

| -azabi cycl o[ 2. 2. 0] oct ane, 1, 4-
Thamidnire pefadby @ndjtocf ane (Dabco), or al kanol am ne
conpounds such as tri et hanol am ne,

b gt | - and
%%?%3?%%’?&%%% at%?ﬁcé%}b%l?%e hyl am noet hanol , 2-

(N, N- di net hyl am noet hoxy) et hanol , or

B-13¢% sy weightlof Famponerd iRy | ) hexahydrot ri azi nes, e.g.

N, M N-tris(dinethylam nopropyl)-s-hexahydrotriazine,

A7 abj ' i@ abi cycl oundecane,
?;"???/@Wﬁ%@gﬁ@t 08%1é29i§di ne. 1,3,4,6,7, 8- hexahydro-
1- et hyl - 2Hpyri m do( |, 2-a)pyri mdine, are
pA01-+18ubmweightsf edrepope EBMS 07 1 002-US/ 02 - 12 -
Particularly preferred catalysts are dibutyltin

4o i I'tin dicarboxylate, iron(ip)
gE%?§?2%§?3%§?E$Q¥,4-diazabicyclo[2.2.2]octane,
di azabi cycl ononane, di azabi cycl oundecane,
- 1598bBweightrod petiliagictafidditives- and
1, 3,4,6,7, 8 hexahydro-1I - net hyl -
2H pyrimdo(1, 2-a)pyrimdine. In addition, further
auxiliaries and additives may al so be present in the
PU systens according to the invention. These are, for
Shampitee 1%@1’1\?%1?1?@{3}’&08%%%‘?9& s, leveling agents,
anti foans or adhesion pronoters, but al so
Ry ®F BaResht Jfhenpmenadt i ¢ pol yners, ol i goners, and
further conmpounds havi ng functional groups, such as,

for exanple acetals, epoxide, oxetanes, oxazolines,
dRSx"abeweightof rmBeRt Sohi 1 i ¢ groups, such as, for

0.1-3% by weight of component D)
0.1-3% by weight of component E)
0-3% by weight of catalysts

0-50% by weight of auxiliaries and additives.
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exanpl e, salts and/or polyethylene oxides. Preferably
used solvents are readily volatile solvents having

wQowd/1zempati bility with the 2-conmponent for muPGE/ER2988/002465

Hdids.yswot he invention, for exanple ethyl acetate,
%We or acetone. Liquids having good

di ssolution properties, low volatility and a high
boi ling point are preferably, used as plasticizers;
these may be, for exanple, diisobutyl adipate,

‘flhem 9:“&3{4 cE’?ot@H LRI - Jahb 8@l 26 sferably fiom 0.90 t0 1.25.
s

non- roxy unction polyet hers,
exanple polyethylene gl ycol dlnEthyI ether haV|ng
ThenBIé systewe pergalingrsb shre imeestiomdre fisughy OB @ney) iy preqsdyrg gpwhich

grgs{rq comgolg)e%} yg{ﬁgg)férqﬂeepcg%yo%g;gnaég gé Qge)f&%d%thogne§ﬁ‘6tger This

vant ageous  si nul t aneousi y
t:m ba&ehlafe@ by alhhemydscaﬁld aptratisgelsnoph perse te tho@ers@f skilled in the

rse so .be ad t I
gxa al?_\iup% g,ghx}éllogg sujzhuz}s?Jl or %@a‘?n&?gs?m%é vésge,}%ér%oﬁi a?tu%él% a.#x('i y
ke rlﬁﬁﬁ’QO]l’lﬁ rﬂ&ﬁ)gﬁ)targsaiuﬁhg &ﬂﬂproq:ﬂdul@ram from @ &t H]Og&,tpsefembly
uxiliaries an t .
Bamgaus YoCordisny R SPmelipdnEnlRbTEus anpmggiacl
yefugthér padceSeNRaar bé st&)ed Bs BStoaye-uetilg Inttermfedlmemqmnmmy &)
0. 001- 5% by wei ght of conponent E)BMS 07 1 002-US/02 -

seyeral gonihy by wei ght of catalysts 0-50% by wei ght of
auxiliaries and additives. The m xture preferably

OFOREdsSakys dedfassife: 20 8ls@Fe QDB duy uniet ghdcuwh of; Goreeaspi¢, 1Bjbar.
2-13% by wei ght of conponent C) O 001- 1% by wei ght of

¢ oenrrr)u(g(rllnegn\}nth%e pol)(l)l(s)o]éyzgigteb%mpone%p .&) is then G LHERE sﬂ rtll}_:l)oefore the
application, it likewise being possible to use the customary mixing techniques. However,
apparatuses without any, or with only little dead space are preferred. Furthermore,
methods in which the mixing is effected within a very short time and with very vigorous
mixing of the two mixed components are preferred. Dynamic mixers, in particular those
in which the components A) and B) to E) first come into contact with one another in the
mixer are particularly suitable for this purpose. This mixing can be effected at
temperatures of from 0 to 80°C, preferably at from 5 to 50°C, particularly preferably
from 10 to 40°C. The mixture of the two components A and B can optionally also be
degassed after the mixing under a vacuum of, for example, 1 mbar in order to remove the
residual gases and to prevent the formation of bubbles in the polymer layer. The mixing
gives a clear, liquid formulation which, depending on the composition, cures within a few

seconds to a few hours at room temperature.

The PU systems according to the invention are preferably adjusted so that the curing at
room température begins within minutes to one hour. In a preferred embodiment, the
curing is accelerated by heating the formulation after mixing to temperatures between 30

and 180°C, preferably from 40 to 120°C, particularly preferably from 50 to 100°C.
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w@e@Baraahl y consi sts of 44.8-87.8% by wei ght

0-2% by wei ght of catalysts 0-15% by wei ght of
auxiliaries and additives. The m xture |ikew se

égg&gﬂéﬂ%L§&Eg2.5-55@bby wei ght of component C) 0.1-3%
onponent D) 0. 1-3% by wei ght of

conmponent E) 0-3% by wei ght of catalysts 0-50% by

wei ght of auxiliaries and itives.BMS 07 1 002-US/ 02

- 14 - ;hg nola; raL:o of NCOto OH is typically from
o ne e fro

el it BGS f A omateRty i i es el g g to he

Bbérﬁb]tﬁlﬁf/e biéccﬁitﬂ:ﬁ Qthredrtiltdinpefhch Yo hlpfcalﬂyafrorall() tocmerm@ﬁ e,

exce or the i soc anate

iR romr Hiods 28 A0 BB e R RGeS 4 doPRPecs,

@Har tﬁﬁ ﬁ&&%ﬁ@csve%‘(y? pﬁﬁéssiﬁg pfd@eﬂ't@@eﬁﬁ@ﬁﬁ@ﬁeﬁlﬁddf&dl la $oheion
rom m xi ng technol ogy, such a

S1h puicble v wcom gt rpodyapes abtest Gin A0S, he

érgfépa%fﬂgslé LSS 2061 nPYs %&&ﬁulﬁﬂ@ﬁ@ﬁkﬁb@ 1855 €hah 500Pat @an be

00C,” preferably from 10 to 800C, part|cularly

pm@hépébly from20 to 600C. This m xture can
i medi ately be further processed or can be stored as a

ﬁ%%rﬁ%& 3R ChurthhRfd Feied tcRhe fINhA@MthiMatlOforh UK Abms

. f necessary, degassing can also be carried
g§mﬂumd@ﬁwamva%mwnwof for exanple, 1 nbar. The m xing
wi th the polyi socyanate conponent A) is then effected

$hAL H) erzﬁ;%t 1€ el b8 rARRbA CRbERRres bi ledsith@WM 7€, PREdRdbly less

possS e t’o use the customary m xing technlques
Hened58¢ andyppiouterly peederally keithagAY°C-or with only little
dead space are preferred. Furthernore, nmethods in

ﬁ@%ﬁ('ﬂn% ﬁea \}m;féﬂraﬂ)rb&ssetilg SeriaSIdioM dcbirling tonBé h‘w&ﬂi@ﬁ is dpp et

orous m xing of the two m xed
dineetlp PRersriag & fpﬁ‘léﬁ@lt@r igBeingRpsEbie £ 4rE 2l pustorpary methods known

poat{xé pé%%n%hn%‘f?ﬁﬁe art in coating technology; in particular, the coating can be
applied by knife coating, casting, printing, screen printing, spraying or inkjet printing.

The substrates may be plastic, metal, wood, paper, glass, ceramic and composite
materials comprising a plurality of these materials, in a preferred embodiment the

substrate having the form of a sheet.

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 as
a film having a thickness of from 5 mm to 1 pm, preferably from 500 pmto 5 pm,
particularly preferably from 50 um to 8 pm and very particularly preferably from 25 pm

to 10" um to the substrate.

In the case of a sheet as a substrate, flexible, coated sheets are thus obtained, which
sheets, in the case of a continuous process, can be rolled up after curing and thus stored

over several months.

OPCT/EP2008/002465
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w@siizubarly suitable for this purpose.

in which the conponents A) and B) to E) first cone
into contact with one another in the m xer are

568 059 0@%“[)%‘/‘6290' at tenperatures of fromO to 800C,
rably at from5 to 500C, particularly preferably
from10 to 400C. The m xture of the two conponents A
and B can optionally al so bg degassed after the m xing
under a vacuum of, for exanple, 1 nbar in order to
Rferlcd e fiaRe idrds BYBLE RS thhieis EVeRIh Y
ﬂl%r%‘)ﬁg%g)esmlrn t he p yme{r% agté%s%{?e thI ntg al vgs a Bt
ddes by 1ra1hquuntdulﬁmmllmpar@¢ulam18@tﬁp orcitas® iefi thig Pemosetee
osition Wi
PR oe 2 bl Bt Al SRR AL i f Hofi62
infiy priaferabty feore 1 pret émmlnlpymawlpnlnspreﬁtr@b/ frdvad 4t &.6 o, i |nng

om_t enper, ns VVI nutes to .
iR rap gt U RE e FREA g P g B roPlfion
k¥ chapitieRGolidifed Hidroah fd Jofger @bwver m xing to
tenperatures between 30 and 1800C, pr eferably from 40

o 1200 cu rl ref er abl QC. B
e el ths i R aE e ary o PRl sl A PR
E&lﬁrﬂﬁ ﬂ@%ﬁﬁs{ra{eh@c@@ﬂst}@fﬂ@hiﬁ&lﬁ e physityesilifiean mﬁtdmglstamd fohe
i nventji on_have vi scosities at erature of

sehbfonalh ) ol ROTRLE. 680G PASHOrg BPEPU! 5 Fom

Yo ve®@ ad@2si0R nidRaedshydRhdbi €6t h@rﬂﬂo)éhlﬂé gifopéreiby, ynp‘rmms&&eh
to 10 000 nPa. s, so that they ve ver
{‘}P%gﬁ%@eﬂﬁ?‘t&?ﬁéﬁf AEEES BRERAIP Y a§% geF»g’é‘P’foéf Pheverpssef
§ekitdcOntM th suitabl e sol vents viscosities at room
tenperature of less than 10 000 nPa s, preferably |ess

t han 2000 nPa-s, parti cul rI y rab | ess n 500
@enaé%qbt%%edé)ytoaﬁpf b mEmodss E&sﬂ%@g “ﬁ\‘?é‘?ﬁ %ﬁtﬁ
fds e bARYISerhRd. 25:08istharpbite tvROighiBdaths QRtabsRa ) atefferein M)

systens according to the invention. These preferably

ma%a@v ageethod kpawn fodhe pesiopakiled ndhe astofhalography (X Hifdt?@n
Pg@a?ﬁﬁgéﬁp f&% HahiRl, cAREdghOniRakity Bdsaldoy) et ﬁ'h@i@%&m

ss than - According to a preferred process t

foonmlhaeirosrraetibe Bolpgram gan breefieptod hoth b condinugysjapdley pulsed

irradiation. It is optionally also possible to produce more than one hologram by exposure

in the same material and at the same point, it being possible to use, for example, the angle
multiplexing method known to the person skilled in the art of holography. After the
exposure of the hologram, the material 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 transfer to another substrate, deformed, insert-molded, adhesively bonded to

another surface, or covered with a scratch-resistant coating.

The holograms produced by one of the processes described can serve for data storage, for
the representation of images which serve, for example, for the three-dimensional

representation of persons or objects and for the authentification of a person or of an

Thi s PECREP2§08/002465
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directly after mxing to a substrate it being possible
to use all customary nethods known to the person

W@ koBl12206 n the art in coating technol ogy; i n PCT/EP2008/002465

BRistdqWostus/dhe coating can be applied by knife
I ng, printing, screen printing, spraying

or i nkj et printing. The substrates may be plastic,

metal , wood, paper, glass,_ggramc and conposite

material s conpri sing a plurality of these material s,

i : t D

o, B 85 Bl o BPAER ko e BB g Micror o

filvat 4 aliffunén ictaen,sudnfﬁnactain@lmenh ap hBlCﬁbvmttadq @dlor g mask.

carried out in a continuous process. As a rule the

i‘l—? inv n%ongl RS ﬁmg%(rﬁgre rgla{elsjfo &191\{%%&11%@1} s}st@ﬁp!idcgl‘airﬁqo the

avi ng at ness o rom5 mmto nm

mveftxaﬁ abthy plforlmumﬁ 60hatopraphichnatim, agpkto thecwlograplic media as such.

preferably from50 mmto 8 mmand very particularly

preferably from25 mmt 0 the substrate. In

the case of a sheet as ?-’é-ﬁ%@?éte flexible, coated

sheets are thus obtai ned, which sheets, in the case of

Theoiitls concuswprdecesissd oaachese ol theﬁllgwinafnteémdc uring

and thus stored over several nonths.BMs 07 1 002-US/ 02

fkbouq 1I gaotf Is%bﬁtan&r\%ﬁg cug%ag gz%{gﬁgi cﬁl%)ﬁlldslshqﬁiﬂc of\i/nel rdEeS %vhose wel%}-;t

wasjmuxbgelytdea:nmpa‘r lmﬁntrelgm@dbwmge@ﬁ then caeed out at lal|0 (bblag diying
| as for I

e 80 Bt FL RS b SSlaR Iy R A AE Bumiru,

@ikh f;vﬁs)mlgheﬂan&thmhqs ceftan adak 9a1<f1ﬂa1mi db {12 quotidnt 8f thernass of the

R era BoRHE B e itpafet ol iy

t he exact spacing until the fornulation has conpletely
solidified and can no |longer flow. The materials used
as the substrate can of course have a plurality of

b%g I ‘i possi bl e both for the substrate to
c%‘f”gf'el yers of a plurality of different
materials and for it additionally to have, for
exagpl én o@ﬂ@hﬁerfg§6i‘@fismgpraﬁddohé zmdaBS P4 ppta tifigstiomlich

ags}allfr %\é%gldg S(g cggcﬁ raflfﬂ]q?fg'r% g}% 92{' oDl IoFonSH), were initially
introduced into a 250 ml ﬂask and heated to 150°C and kept at this temperature until the
solids content (proportion of non-volatile constituents) was 99.5% by weight or higher.

Cooling was then effected and the product was obtained as a viscous liquid.

Block copolymer B:

0.25 g of tin octanoate, 172.29 g of e-caprolactone and 327.46 g of a difunctional
polytetrahydrofuran polyetherpolyol (equivalent weight 325 g/mol of OH), were initially
introduced into a 1 | flask and heated to 120°C and kept at this temperature until the
solids content (proportion of non-volatile constituents) was 99.5% by weight or higher.

Cooling was then effected and the product was obtained as a viscous liquid.
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resi stance, antireflection properties in certain
wavel engt h ranges, inproved evenness of the surface,

Weews/171260 mat eri al s obt ai ned by one of the net PGHEP2008/002465

%’%M P& 6@, t hen be used for the recording of
grans. For this purpose, two |ight beans are
caused to interfere in the material by a nethod known
to the person skilled in thggart of hol ography (P.
Hari haran, Optical Hol ography 2nd Edition, Canbridge

| yer ess, 1996) so that a hologram forns. The
g@%&?u ?iﬁhe hol ogram can be effected both by
continuous and by pulsed irradiation. It is optionally
al18 g o s sétinloatet 4l erhiesaprolagtondrad 33h&! Hof odjfuantidnyl

Ip{,)l@%%%ﬂng &:%%ch}'e%he{%ol)ﬂ? e%{nfva entavpeg%l%p gt;‘rtnﬂlso%'&—gp\?/ere iditially

mtiokthdat o mQ 1 freskhad héardwn IImCtahcﬂak@e atshin tesipleiaheduntrh tehe

art. of holo After .the ex ure the hol ogr.
R S T D R AT T Rt
FobMpOwas e @ebasTand it Prodetwssobaitd bhewhol vgd.am t hen
used without further necessary processing steps. The
hologran1ca optionally also be further processed by
Al H@P°EP85@SS|ng steps, for exanple transfer to

anot her substrate, deforned, insert-nolded, adhesively

 longadttih octadvatel 8. 19 Jfaceaprodictdae wat 320.48igtolf a difunctional

scratch-resi stant coating. The hol o duced b
sretPaltel (rpeed sbetibieatii bR ol d Aexirsiol i geopenty

%I}@Slagﬁlwafeﬁtrwélﬁﬁ 21 LRSS W&B i allly MRGAScWits B 1 3 Bhsk&nd
for the three-di mensional representation

éﬁﬂt%@égﬁg sl keyts plthisSemmperrtyre it e sqlidsrORtERt (ProReTtigm ofron-
@oﬁﬂe%@&tlﬁ@ntgfwﬁ RBNE, 1 /weketd 2nibiR %ohné—@as thél éffe@de@ and the
for the production of "an optical elenent having the
foraduetives obipingd 9s@ridscoys lifiuik or, a filter, a diffusion
screen, a diffraction elenent an optical wavegui de
M QopdydBSE: The invention therefore furthernore
relates ¥o the use of the PU systens according to the
i nvention in the production of hol ographic nedia, and

0@49mien promerie-ai3he of adifimetional rolideirah EES‘Y?‘H@P%PI (gryiva
grégl? %glggt RS HRSRIEN A8Y73 5k 8B HBE& oY wdrb QY iRWARGd

into a 1 1 three neck flask and heated to 160°C and stirred at that temperature for app. 60

hours. Remaining y-Butyrolactone is distilled off at 90°C, 0.1 mbar. The resulting block-
copolymer is free of monomeric y-Butyrolactone and has OH# of 162.5.

PU formulation A:

The isocyanate-reactive component was prepared from 6.159 g of block copolymer A,
0.500 g of benzyl methacrylate, 0.015 g of Darocure TPO (product from Ciba Specialty
Chemicals) and 0.050 g of benzhydrol by stirring this mixture at 50°C until a clear

solution was present. The isocyanate component used was a polyisocyanate obtained
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About 1 g of substance was accurately wei ghed onto an
al um num di sh whose wei ght was accurately determ ned

whefosnzizend. Dryi ng was then carried out at 14POIZERI908(002465

g%iqnjgdmha[@é‘f until the sanple was found to have a
. Thereafter, the alum num di sh was
wei ghed and the solids content was cal cul ated as the

quotient of the nass of the;gubstance after drying
di vided by the mass of the substance before drying.

| o nmer, A.
Eor&x%n&( en ox aélatg K th%s]-%&%getglon% éogte?rq&)gﬁg%%l?gl%% CfinrerBih
p@ﬂy@ﬁo@xﬁa@a@dﬂmﬂalmby@tliéﬂpmhtymt 21.&4ui val ent wei ght
239 g/nmol of OH), were initially introduced into a 250
réﬁl a‘illé anﬂ heated to 1500C and kept at this
9% Unt i1 the solids content (proportion of

non-vol atile constituents) was 99.5% by wei ght or
ThgRedyandGomhdtivg covaontiteres efepaed fomaHdo gloéblotloehpelymans,

LI SR TS O SOROLITES ) s

331 @ba SpeoibltRChlintitd1) tahd0.825 Pof X/6- élt»tembym mrlmlphenol by

pol yet her oI ol u ent i ght 325 f
RSB IR e § SPiE P el PSR B, T By et Tmgonent
gedly?aeego@rwcyé@m odinédtr@n h@m&emﬁbdymtmithhhltghe soI i ds

OSAOMAOGTT: (G O LSO et WG e LR LPLd

MLl tRicREOAG QICORSnteRI B v as a viscous |iquid. BVB
07 1 002-US/02 - 18 - Block copolyner C. 0.18 g of tin

octanoate, 374.81 g of e-caprolactone and 374.81 g of
RUformrRfiPREal pol yt et rahydrofiiran pol yethe f ol yol

(equi val ent weight 500 g/nol of OH), were initially

ITRE {OEYdERErdadttve camporikhd s lprepadd emtosd9teef hROD Gpalyther B,

kept at this tenp re untllré{e}e soJr%

000 86F PP HORESP PR AT TRl G §8 %06 by
Wﬁl‘o%ﬁer@f)px’@b%ﬂﬂoxy%dn@g 1w ) dxhé@Rane2f 1ediyig dla&mitd; 0626 g of
product was obtai ned as a, waxy sol id, ;I octl% ngpg yer
[parocure TPO (product from Ciba Specialty emicals), 0.079 g of benzhydro
0.396 g of dibutyl phthalate by stirring this mixture at 50°C until a clear solution was
present. The isocyanate component used was a polyisocyanate obtained from hexane
diisocyanate with a high oxadiazinedione content (Desmodur XP 2410, experimental

product from Bayer MaterialScience AG, NCO content: 23.5%).
PU formulation D:

The isocyanate-reactive component was prepared from 8.015 g of block copolymer C,
0.800 g of propane-2,2-diylbis[(2,6-dibromo-4,1-phenylene)oxy(2-{[3,3,3-tris(4-
chlorophenyl)propanoyl]oxy}propane-3,1-diyl)oxyethane-2,1-diyl] diacrylate, 0.015 g of
Darocure TPO (product from Ciba Specialty Chemicals) and 0.050 g of benzhydrol by
stirring this mixture at 50°C until a clear solution was present. The isocyanate component
used was a polyisocyanate obtained from hexane diisocyanate with a high
oxadiazinedione content (Desmodur XP 2410, experimental product from Bayer

MaterialScience AG, NCO content: 23.5%).
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0.37 g of tin octanoate, 428.14 g of e-caprol actone
and 321.48 g of a difunctional polyesterpolyol

w@ ewapzred of adi pic acid, 1,4-butanediol, PCT/EP2008/002465

MEPEexnasde and neopentyl gl ycol, equival ent wei ght
%‘171_7_7'9 —of OH) vverelnltlally|ntroduced|ntoa1
1fl ask and heated to 1500C and kept at this
tenperature until the solidgcontent (proportion of
non vol atile constituents) was 99.5% by wei ght or
qumﬁul &APki ng was then effected and the product was
tfained as a viscous | i qui d. Bl ock copol yner E:
0.249g tin octanoate, 325g of a difunctional
Bl mcerarrasmlyentm eemenenens [wpe preparprbirgma 6.66@ g af back cepelymer D,

W@b El&;ﬁt : af: dlyqﬁls[?_%-dﬁ‘)pcqnol-z ?—vpﬁ&l{%e}gx@t{%rﬂ ﬁ'ﬁf@ne

Wwer e ntroduced 1 nt'o a 1t’hree héck flask
eldelrohmyle;ﬂonwoﬂmmrw -3, idivouyetitane-A A tdiyl birproylate 1@ 5 g of

N

kirdiakihopoikynedt S0 dntiba clezir sniunmmhs mesgntBulquB@b'a@te@nmponem
t| on

P PSR e e Sanels Gt e S Sl ey 6. 150

axadfazidbdicte conten (Peetodi; XB 25E)Oe3q>eﬁiﬁlerhﬂrngduct from Bayer
thacryl at e 15 g.0f rocure TPO (product from

g éﬁéﬁ‘f%ﬁ‘?ﬁ%ﬁé‘?ﬂ%ﬁ&é?%nd 0.050 g of benzhydrol by

stirring this mxture at 500C until a clear solution

vvas present. The isocyanate conponent used was a

ﬁ |soc anat e obtai nedBM5 07 1 002-US/02 - 19 - from
Earmulgiontyeyanat e with a high uretdione content

(Desnmodur N3400, commercial product from Bayer

Vh¢ Rédyahabeiegitioe codponSE@ac priepaed frord 6 20 BPAS.bldek copolymer E,

| t t t )
b Zerrpres e A P B E kP BB ST TR o 0 B8
bh&y@ﬂnﬁﬁz&bﬂ%@ﬁﬂbﬂﬂé 34 &ﬁb&ydthaaé-lz)ll-dijﬂ}%dla&yﬁﬁﬂo 020gfDarocure
g%rgélfcé %ég&ibagﬁmezglocj calss) Exnnd(% ggog%pnz%ygo IYy stirring the

SiBordiar 4020, trhéid 3oz AibiBigNHaRReROhddeY. Tot isotyange tdthyonent used
m xture at 500C until a clear solutiaon was prgsent

VaRa ptgblé%ﬁgfeé) éaé\}?ﬁéqqg}ﬁexane diisocyanate with a high oxadiazinedione

content (Desmodur XP 2410, experimental product from Bayer MaterialScience AG,

NCO content: 23.5%)

Comparative example: PU formulation G:

The isocyanate-reactive component was prepared from 13.955 g of linear difunctional
poly(tetrahydrofuran) (Terathane 650, product of Invista, 325 g/mol of OH), 0.929 g of
1,4-bis(thionaphthyl)-2-butyl acrylate, 0.070 g of Irgacure OXE 01 (product from Ciba
Specialty Chemicals) and 0.046 g of 2,6-di-tert-butyl-4-methylphenol by stirring this
mixture at S0°C until a clear solution was present. The isocyanate component used was a

polyisocyanate obtained from hexane diisocyanate with a high oxadiazinedione content



used was a pol yi socyanate obtai ned from hexane
di i socyanate with a hi gh oxadi azi nedi one cont ent
W@ Desmedor VP LS 2294, experinmental product frpea/Bezoes/ 002465

gﬁse(ﬁ'lado'é%s‘?we AG NCO content: 23.2%. PU
ornuration C. The isocyanate-reactive conponent was

prepared from 9.049 g of block copolyner B, 0.660 g of
propane- 2, 2-di yl bi s[ (2, 6-di §y onp- 4, | - phenyl ene) oxy( 2-{
[3 3,3-tris(4-
'3?3/ QRAYE Matkadédnkoxperbane-

58% dﬂgg%e ate%'%gg%%ﬁg of QDargébre TPO (pr oduct
tmmmmeﬁﬁ%ﬂspe0|alty Chemi cal s), 0.079 g of benzhydro
and 0.396 g of dibutyl phthalate by stirring this
%gf Ecé/écﬁneﬁ; wg’rg roldméd frofh t‘ﬁls BB foraf alt’it){nsos@at&piﬁ tfﬁ:rtgcﬁg&t rmxTrEQhe
i SoCyanat e conponent used was a polyl socyanate
tsbd:)anate@bnﬁnoomt ekthe somanm}m}etnatcemmrtem in theistpbed ratio with

|ne ne cqn S
f
> exb’onorréhr?ts alte%amoat(ll}c?g I&’\ adycgag)oﬁtaerlé}fgc%r%geprﬁgdo
lemmsgmrIaurEtﬁarﬁ%mn E’Afhlﬁfsnr mul ati on D. The
i socyanat e- reactlve corrponent was prepared from 8.015

af hl ~Aanl n nn
Ul |9A] Ubl\ LaU UI yIICI .

08 2, 2- i kb S, 6 di bki%"lr%rﬁa“&tem 1y 1 ERETERY0%- |
[ 3,3, 3-tris(4- component catalyst
_chI or ophenyl ) pr opanoyl ] oxy} qr opane 3,1 -diyl)oxyet hane-

i TDO (el +
L unyl tHatr c, u u;u ualUbUIc T Prouduct
f}r*om Ci ba Sped]i aﬁ%yg Cheni cal %ﬁé‘ﬁd 0. 050 ( 04 &
benzhydrol by [stirring this |m xture at 500C until a

cBear sol ution 3&® gresent. {Bu93igsocyanat g 0cdagonent
used was a pollyi socyanate obtai ned from hexane

o 1Tl UII UA TTCUT UIIC U r\‘- ﬂnt
(Pesnodur XP %A%S%xperl rrenulzgcﬁ%?oduct fr?rﬁoégyer
I\/Iat eri al Sci encle AG, NCO contlent: 23.5%.BVS 07 1

PO2- US/ 02 - 20 r24Y for mul at|isomoskg The 0.004 g
socyanat e-reacti ve conponent was prepared from 6. 650
L vy
Ibl \47

pFopane- 2, 2-di ﬁ%ﬁ & (2 6- d| Qr 01334 | - phenyl OeQ%)goxy(Z-{
[ 3,3,3-tris(4-

F 7.081 g 2918 ¢ 0.004 g

G 5305¢g 9.691 g 0.005 g

The respective formulations were then applied to a glass plate and covered with a second
glass plate with spacers holding the two glass plates a suitable distance apart (e.g. 250

10  um) and the mixture completely wetting the two inner surfaces of the glass plates. For
curing, the samples thus prepared were first stored for 30 minutes at room temperature
and then cured for two hours at 50°C or 60°C. The optical clarity was assessed at the
beginning of the room temperature curing, after the end of the 30 minute room
temperature curing and after the end of the 2 hour 50 degree forced curing. The

15  assessment was based on the following scheme:



chl or ophenyl ) pr opanoyl ] oxy} pr opane- 3, | - di yl ) oxyet hane-
2,1-diyl] diacrylate, 0.015 g of Darocure TPO (product
wo p@sigE2ba Speci alty Chemicals) and 0. 050 g of PCT/EP2008/002465
ﬁ@%ﬁﬁ%ﬁ-‘um stirring this mxture at 500C until a
solution was present. The isocyanate conponent
used was a pol yi socyanate obtai ned from hexane
di i socyanate with a hi gh oxgdi azi nedi one cont ent
(Desnmodur XP 2410, experinental product from Bayer
—ttr%ﬁ% .mCi ence AG NCO content: 23.5%. PU
ornulFatton F. The isocyanate reactive conponent was
prepared from 6.201g of bl ock copol yner E, 0.500g
oFPhgplamebd®@, 2- di yl bi s[ (2, 6-di bronp- 4, | - phenyl ene) oxy(2
-{[3,3,3-tris(4-chl orophenyl)
L propane- 3,1 -diyl)oxyethane-2,1-diyl]-dia
gr%ﬁ%@g%ély]oo%éz%g Dar ocure TPO (product from G ba
Speci alty Chem cals) and 0.060g benzhydrol by stirring
Thefoltpwing velugstwesrabtaimiddr the soowlafomutajiophddsetede are
added. The isocyanate conponent used was a
pol yi socyanat e obtai ned from hexane diisocyanate with
a hi gh oxadi azi nedi one content (Desnodur XP 2410,
experinental product from Bayer Material Science AG
NSOfgmntation :  JPBBigpingonpar at|iAfker B gaprgfor pyfter forced curing
fornmul ati on G| The isocyanatlegrgactive conpgnapt was
prepared from|13.955 g of lijnear difuncti ¢nal
ol y(tetrahydrlof uran) (Teratlhane 650 product of
| Avista, 325 ¢/2mol of OH), 0.029 g of 1
, 4- bi s(t hi ongpht hyl)-2-butyl acrylate, 0./070 g of
I—(product frjgym G ba Speci gty
em cal s) and 0.046 g of
P, 6-di-tert-butyl-4-nethyl phlenaol by stirriing this
nCxture at 500C until a cledrl solution wag lpresent.
The isocyanat g conponent usgd was a pol yi gocyanate
ptared—fromhexane diTsocygmate wi tir a figh
pxadi azi nedi one contentBVMS Q7 1 002-US/02|- 2 1 -
(Desnodur XP 2410, experinental product from Bayer
MAt eri al Sci encle2 AG, NCO cont{ent: 23.5%. |1

F 1 1 1

G 3 3 1

For further testing of the optical properties, test specimens of the formulations A, B, E
and F were then exposed at points by causing two laser beams (A = 405 nm) to interfere
in the test specimen. The appearance of the sample was then rated according to the

following classification:

1 = Exposed region is detectable with the naked eye only with very great difficulty after a

certain observation time.



Test speci nens were produced fromthe PU fornul ati ons

stated in the table by m xing the isocyanate conponent
WQpustiRe0) socyanat e-reacti ve conponent in the BEHERW08/002465

BRisid Wobhygeidi tion of the stated anmount of
drmethyltin dicarboxylate (Fonrez UL 28, product of GE
Silicones) as a urethanization catal yst. The
respective formnul ations wergzthen applied to a gl ass

pl ate and covered with a second glass plate with

o] i SRS i,abl e
A A S A e
conpletely wetting the two inner surfaces of the gl ass
pF&xpesed mgionshevsaptropgBurydhdpes thus prepared were
first stored for 30 mnutes at roomtenperature and

then cur €g fDR.CWO hou §?t§{g&%gexpgse@ggl%n e :Fti cal

clarity was assessed at the begi nning of the room
tenperatire curing, after the end of the 30 minute
roomtenpérature curingland after the end of the 2
hour 50 ¢legree forced ¢uring. The assessment was based
on the folgrowrmg sThemeBVE 07 1 002-0S/02 - 22| - 1 =
transparent 2 slightly|turbid 3 = conpl etely opgaque
The foll owing values were obtained for the exanple
formul atif&s described]lFor further testing of the
optical properties, test specinens of the fornu] ations
A, B, E amd—F were them;exposed at poi nts by causi ng
two | asenl beans (I = 4)% nm to interfere in the test
speci men| _The appearanc¢e of the sanple was th rat ed
accordingGo the foll ow2ng3cl assification: 1 = Exposed
region i $ detectable wjth the naked eye only with very
great di ffrculty after a certarm observation tine. BVS
07 1 002-US/02 - 23 - 2 = Exposed region can easily be

seen immedi ately with the naked eye. ' .
It was thus found that the 2-component formulations A to F according to the invention

have a substantially higher transparency than comparative example F in all criteria

assessed.



3 = Exposed region shows a strong turbid halo. It was
thus found that the 2-conponent fornulations Ato F
w@ewenei2ng to the invention have a substanti al PgI/BEP2YNE002465

BU_RSR¥ERKYoot han conparative exanple F in all
Criteria assessed. BMs 07 1 002-US/02 - 24 - WHAT IS

CLAI MED: 1. Pol yurethane conpositions conprising A
one or nore polyisocyanatesys B) one or nore
i socyanat e-reacti ve bl ock copolynmers, C) one or nore

%ﬂm@%ng groups which react on exposure to
ion with ethylenically unsaturated
compounds with polynerization , D) optionally one or

Inor e Ralpeethand icombosgioahednipzisng and E) one or nore
photoinitiators. 2. Pol yurethane conpositions

acc KdiRg B{&re? atdierein at |east 60% by weight
the po yI's ?ana es of conponent A) are based on

aI i phatic and/ or cycloaliphatic di- and/or
t ri B3 owpanaeeessocganargrartiveblngirerelymesi ti ons accordi ng
to dai m 2, wherein the polyisocyanates of conmponent

Cglcl 8a(|) hglgfg:{oﬁlpgﬁndg RSvif drR WhEchdou GH exposure to actinic

atic di- or tritsocyanates. 4. Polyurethane
conpo snaﬂna@wswm@tbylemfr?@y uesaliragehsompoyiis f"‘éﬁh POlRETIEigR k
copol ymers used in B) have pol yester, polyether,

pol yarhena %%M&%E%&%Miumz%rsaﬁ@llor pol yur et hane
segnent's ar ange bl'ockwi se. 5. Pol yurethane

conmpositions according to Caim1l, wherein the bl ock
copd) yeneros meserhotoni@)iorar e based on pol ycar bonat e-,
pol yet her- or pol yester-based di hydroxyfuncti onal

2.&9 NPRURHShAR cbiBosittin® hdd8idir! 10 Chaim il NOhdIAH LOXL 6@k BYRSight
of the polyisocyanates of component A) are based on aliphatic and/or

cycloaliphatic di- and/or triisocyanates.

3. Polyurethane compositions according to Claim 2, wherein the polyisocyanates of
component A) are oligomers of the aliphatic and/or cycloaliphatic di- or

triisocyanates.

4. Polyurethane compositions according to Claim 1, wherein the block copolymers
used in B) have polyester, polyether, polycarbonate, poly(meth)acrylate and/or
polyurethane segments arranged blockwise.

5. Polyurethane compositions according to Claim 1, wherein the block copolymers
used in B) are based on polycarbonate-, polyether- or polyester-based
dihydroxyfunctional compounds as the internal block, the hydroxyl groups of
which are subjected to a blockwise addition reaction with lactones to give three- or

multi-block copolymers.

6. Polyurethane compositions according to Claim 5, wherein dihydroxy-functional
compounds as an internal block are based on polyether diols which are based on

ethylene oxide, propylene oxide and/or tetrahydrofuran.
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whi ch are subjected to a bl ockwi se addition reaction
with [actones to give three- or nulti-block

SAR 09 102 WRe6L1 N di hydroxy-functional conpounds as an
Internal blfock are based on pol yether diols which are

based on et hyl ene oxi de, propyl ene oxi de and/or
tetrahydrofuran. BM5 07 1 002 US/02 - 25 - 7.

Pol yur et hane conpositions according to C aimb5,

Wher? l?u.rg}ﬁﬁérc {ng&gtﬁﬂgacc&dlfrgqs’ t@uﬂ%t Whétein butyrolactone, &-

nmet hyl =e-capro tone, g-phenyl -e-caprol actone,

e- decapmidcamtonethyde-capmiaciors viphenykotapaelectonseidesenolactone or
l acto thane conmpositions according to

d ai Wf’%" MﬁerF arcylfsﬁ‘gaslnn &fal pol yether block has a
nunber average nolar nmass of from 250 g/nol to 2000
8 g/ m)Polylﬁethﬁml cympasitivan ecconlineas Cldim s whaeio tigi intgrmalpoliethem

e n t he | act one ocks
o aPO T GBS AL SR AT o e o oP 299 Pl
mass of from 114 g/nol to 700 g/ mol . 10. Pol yuret hane
9. conpPaliniretharg: campesititing gecobnling taiOirh 5, whereieithe ladtenediockodry

(e-

capr BSEIUHEPIBteEER 2pbiAsh PR ADRTRF G HPETO B BER O h BT (1
e- capml actoadqol yol s having term naI hydr oxyl groups -
and a nunber average nolar mass of from 500 g/nol to

000 are resent i n,.B bl.ock copol [ t he
ver ]é)\%@urﬁ% %Slltfoélﬁa f%%“’%z e BPFEAY r%nﬁly i

BI octsapfrcbas@ﬂ)-macu ;hﬁ?y(fbtm]h}elrof&‘dﬁ)’-‘tﬂgﬁ folygs kap&ﬁzpntdny)mlypls
ein romQ

and the ayverage nm rac
e POty o) Bonth B ay B S eR e Ra B oL g 50U
nu n‘ogﬁmmbesoa% embl g6 lpres@ip @l Bymmlock ed)ﬂ(g)glnfefsg)megvékageﬁn@s 8.
ur et hane conposjti ops .accor di to daim
V\,her ETPWOP ﬁEthﬁBPlé{?“?ﬁY‘#Bh@P R\% gﬁge@f’ g’gé‘ﬁ‘ﬁgertaﬁeé?gé’ Ks
fro m:(gyo%e} Reihg &Bm 0120 0RPANA WKLV BRREMER MR TIntdf 8RR%wo poly(e-

accor a| m 1, wherein one or nore compounds
caprolactone) blocks, based on the number average block copolymer, being from

0.1t00.8.

11. Polyurethane compositions according to Claim 1, wherein the molar ratio of NCO

to OH groups therein is from 0.90 to 1.25.

12. Polyurethane compositions according to Claim 1, wherein one or more compounds
of the group consisting of 9-vinylcarbazole, vinylnaphthalene, bisphenol A
diacrylate, tetrabromobisphenol A diacrylate, 1,4-bis(2-thionaphthyl)-2-butyl
acrylate, pentabromopheny! acrylate, naphthyl acrylate and propane-2,2-
diylbis[(2,6-dibromo-4,1-phenylene)oxy(2-{[3,3,3-tris(4-
chlorophenyl)propanoyl]oxy}propane-3,1-diyl)oxyethane-2,1-diyl] diacrylate are
used in C).

13. Polymeric plastics prepared from the polyurethane compositions according to

Claim 1.

6. Pol yuret hane conpositions accoP@l/EB200002465



of the group consisting of 9-vinylcarbazol e,
vi nyl napht hal ene, bi sphenol A diacryl ate,
Wa 2aog/aki20nobi sphenol A di acryl ate, PCT/EP2008/002465
BB 1sdo3-udnonapht hyl ) - 2-butyl acryl ate,
pent abronophenyl acrylate, naphthyl acryl ate and
propane- 2, 2- diyl bis[(2, 6-di brono-4,
1- phenyl ene) oxy(2- {[3, 3, 3:341i s(4-
chl or ophenyl ) pr opanoyl ] oxy} pr opane- 3, 1- di yl ) oxyet hane-
142, Ipgliddc AlsAE AL RbiRg & lais £ whbrefdihe JobymdPRIpYAEEsiabe layers
pl astics prepared fromthe polyurethane ‘conpositions
accoerdieldinge Clai m 1. BMS 07 1 002-US/ 02 - 26 - 14.
Pol ynmeric plastics according to Claim 13, wherein the
oly okt [ l gl : i
o1 YRR B £ErBLE 0 QUL P, Wt it Basticshaye s
pol yglessitenptiadthpssatirgpéless thhm<98°G.r ansi ti on tenperature
of less than -400C. 16. Hol ographi c nedi a prepared

1 (f‘_{) Io (r)né-frogb%ﬁa:ﬁg}cﬁ%gﬁgpb ol%d HRHPRe hg%ﬁ&ﬁa&fcor%@siitmn; of él?nm 1.

npri si ng [ east one polyneric
plastic according to Claim13 . ) ' _
17. Holographic media comprising at least one polymeric plastic according to Claim

13.



