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WO 01/ 30933 PCT/ US00/ 21817 H GH REFRACTI VE | NDEX PRESSURE- SENSI TI VE
ADHESI VE%@%,&@I_@ of Invention This invention relates to prgssHsfni§asitive
adhesi ves. re particularly; this invention relates to pressure-sensitive
adhesi ves having a high refractive index. 10 Background of the Invention
Pressure-sensitive adhesives ("PSAs") are defined herein as adhesives which
exhi bit permanent tack at roomtenperature. This property allows
pressure-sensitive adhesives to adhere tenaciously upon application with
only light, finger pressure. PSAs have a bal ance of properties: adhesion,
cohesion, stretchiness, and elasticity. Adhesion 15 refers both to
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1.47 or less. 1f these PSAs are used in opt
"shear strength” or resistance of the applied PSA to failure when subjected to shearing

forces. Stretchiness refers to the ability to elongate under low stresses. Elasticity refers to
a property wherein the material exhibits a retractive force when stretched and retracts
20 when the forcé is released. |
Pressure-sensitive adhesiv_es have many diverse applications including applications
in optical products. For certain optical applications, it is useful to match the refractive
index (RI) of the adhesivé to that of the substrate to which it is applied. This matching of
refractive index enhances the optical properties of the construction by reducing glare and
25 reflectance. Glare is defined herein as the average reflectance over a range of 450 - 650
nanometers and reflectance is defined herein as the process where a fraction of the '.r"adiant
flux incident on a surface is returned into the same hemisphere whose base is the surface
and which contains the incident radiation (see Handbook of Optics, 2™ ed., McGraw-Hill,
Inc., 1995). Often, the substrate is a polymeric material having refractive indexes in the
30 range of 1.48 to 1.65, for example, polymethyl(meth)acrylate (PMMA) has a RI of 1.489;
polycarbonate has a RI of 1.585; and polyethylene terephthalate (PET) has a RI of 1.64.
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applications, glare and reflectance may occur. Therefore, the need exists

for pres bqﬁ,gwitive adhesi ves whi ch have high refractiwerwshoness 5
Summary of the Thnvention The present invention provides pressure-sensitive
adhesi ves which have a refractive index of at |east 1.48. These

pressure-sensitive adhesives_are particularly _suitable for optical
appl i cati ons whKpewnRSAsgve Rig of ahoyt | 4¢|0f lesas Ifég?ﬁe%“’rseﬁf?'&é? popticfex . 10
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' which comprises from about 1 to about 12 carbon atoms, preferably from about 4 to about
8 carbons; and (b) at léast one monomer containing a substituted or an unsubstituted
aromatic moiety.

20 Another aspect of the present invention is a pressure-sensitive adhesive comprising
the reaction product of: (b) at least one monomer containing a substituted or an
unsubstituted aromatic moiety; and (c) at least one polar monomer copolymerizable with
component (b).

Yet, another aspect of the present invention is a pressure-sensitive adhesive

25 comprising the reaction product of: (2) at least one monomer selected from the group
consisting of a monomeric acrylic or methacrylic acid ester of a non-tertiary alcohol, the
alkyl group of which comprises from about 1 to about 12 carbon atoms, preferably from
about 4 to about 8 carbons; (b) at least one monomer containing a substituted or
unsubstituted aromatic moiety; and (c) at least one polar monomer copolymerizable with

30 the monomer(s) of components (a) and (b).

The pressure-sensitive adhesives of the present invention may optionally comprise

other monomers, crosslinkers, and additives.



WD 01/ 30933 PCTI US00/ 21817 Anot her embodi ment of the present invention is,
a substwﬁ %e% ted with the pressure-sensitive adhesi ves pefpisie@iesent

i nventi on. ail ed Description of Illustrative Enbodi ments 5 The present
invention relates to pressure-sensitive adhesives having a refractive

I ndex of at |east 1.48. Preferably, the pressure-sensitive adhesi ves have a
refractive i ndothesembodineans of thequesenhi@ventionds a subsirate; qopted VHWES| ves of the
present inv v dex and yet have a good bal ance
of the fc?tﬁ?‘c’g%%’?)sggsrl e%dhr%selpée%tbgﬁfegg%rﬁé‘geg&% sensitive 10 adhesives:

adhesi on, cohesion, stretchiness, and elasticity. ‘Refractive index is
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The pressure-sensitive adhesives of the present invention are acrylate adhesives

comprising at least one aromatic monomer which is either substituted or unsubstituted.
The pressure-sensitive adhesives may further comprise at least one acrylic monomer

20 selected from the group consisting of a monomeric acrylic or methacrylic acid ester of a
non-tertiary alcohol and/or at least one polar monomer. The pressure-sensitive adhesives
of the present invention optionally comprise other monomers which may be added to
improve the properties of the adhesives, such as crosslinkers, and other additives such as
tackifiers or plasticizers.

25

Acrylic Monomers
The acrylic monomers useful in the pressure-sensitive adhesive of the present

invention are typically present at ranges from about 0 to about 93 parts by weight. Useful
acrylic monomers include at least one monomer selected from the group consisting of a

30 monomeric acrylic or methacrylic acid ester of a non-tertiary alky! alcohol, the alkyl group
of which comprises from about 1 to about 12 carbon atoms, preferably from about 4 to

about 8 carbon atoms, and mixtures thereof.



ahout 8 carbon atons, and m xtures thereof. -3 WO 01/30933 PCT/ USQQO 21817
Sui t abl € wa grlsesssmononers i nclude, but are not limited to, PODESIZABECt ed
fromthe group consisting of the esters of acrylic acid or nethacrylic acid
wi th non- tertlary al kyl al cohol s such as 1- but anol, 1- pent anol ,
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I nvention are represented by the foll ow ng gener al Forrrula (r)y: o
CAr-X-(RI-On R2 (I{ 20 wherein: Ar is an aromatic group which is
unsubstitu ted with a substltuent sel ected fromthe group
consiggting of Bry Qr r .he.
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substltuents att ac romat1c grou

25 R3 i s apgdferablyhall ofmlhcla]mledﬁnaiﬂo}&mafgl&smnélﬁomaanh;mmurealadoxzbdl@xpr esents
t he nunber of R3 substituyents attached to the aromatic ring and is an

i nteger fréf € tihese argmatic monomges When Rolymeriged algpe onisy the presencexefiothes; t her

oxygen or %&MI&' fonomers, result in PSAs having RIs higher than are otherwise available. By

adjusting the ratio of monomers, it is possible to make PSAs having RIs of at least 1.48.

15 The aromatic monomers of the present invention are represented by the following
general Formula (I):

0
Ar—X—(R'-0)- R’

(I)

20 wherein:
Ar is an aromatic group which is unsubstituted or substituted with a substituent
selected from the group consisting of Bry, and (R%),
wherein y represents the number of bromine substituents attached to
the aromatic group and is an integer from 0 to 3;
25 R’isa straight or branched alkyl of 2 to 12 carbons; and
z represents the number of R’ substituents attached to the aromatic
ring and is an integer from O to 1,
provided that both y and z are not zero;

X is either oxygen or sulfur;



-4 WD 01130933 PCT/US00/ 21817 nis O to 3, preferably nis O or 1; RLis
an unsulwo oi/agesx strai ght or branched al kyl Linking groupcrushoRes1i2 )
carbons, preferably 2 to 8 carbons; and R2 is either Hor CH3. 5 In one
enbodi ment of aromatic nononers, X is oxygen. Wthin this enbodi nent of
aromati c nononers, a. group of noners includes those of Formula (11)
wherein Ar is napﬂﬁgﬂt.‘)%ﬁﬁf‘?g‘ﬁn}séoﬁﬂ’ \'1 / 0(ll) 10 and Rl, R2, and
n are as defined alpRMig an bisub3aiddiaight 6+ brahhcd b Hnkingl@Gubr Sidbst i t ut ed
as descri bed above. Wthin the group of naphthyl ‘aromati c nononers, another
group i s that wherein marhoasprafepbly R toB catbengstandl . W thin the embodi ment

of aromati c nononers: . | Xygen, another group 15 of nononers
i ncl udes those of orlnuﬁg&(}rﬁéﬂo\%herei n Ar is phenyl: O+tRL 0 n O R- 0 (In)

20 agd R, R2, 4 | henyl i .

nsapst | ¢ ut od DTS oRbBAFRE of GokiREE nitniiters, K1¢ oRNERY Ak s chpogiment .
group of gflasnydticanomabers, agrowpref monomers fiwaiadss yhdsk @f Fhmmylh (1T whedeinoADis
substituted ythin the brom ne substituted group, the phenyl nononers nmay
al so be Z'-aHhW: substituted or 4-alkyl substituted. In an additional

enbodi ment of aromatic nononers, X is,sulfur. Wthign this 25 enbodi nent of
aromati ¢ nononers, a group, Rircd Khose of Formula (1V)

wherein Ar is naphthyl: R2
O
(ID
10
and R', R?, and n are as defined above. The naphthyl group is unsubstituted or substituted
as described above. Within the group of naphthyl aromatic monomers, another group is
that wherein Ar is 1-napthyl or 2-napthyl.
Within the embodiment of aromatic monomers where X is oxygen, another group
15 of monomers includes those of Formula (III) wherein Ar is phenyl:
: 0
| -
O-—(—R 0-9;
_ R2
' o)
ey
20 and R', R? and n are as defined above. The phenyl group is unsubstituted or substituted
as described above. Within the substituted group of phenyl aromatic monomers,
preferably the phenyl is dibromo substituted. Within the bromine substituted group, the
phenyl monomers may also be 2-alkyl substituted or 4-alkyl substituted.
In an additional embodiment of aromatic monomers, X is sulfur. Within this
25 embodiment of aromatic monomers, a group of monomers includes those of Formula (IV)

wherein Ar is naphthyl:



-5 1 WD 01/30933 PCT/US00/21817 S-RI OAOR2 O(IV) 5and R, R2, and n
are as deMWOWABIMIove. The naphthyl group is unsubstituted oPCEHUBWIIBLE ed
as descri bed above. Wthin the group of naphthyl aromatic nononers, an
additional group is that wherein Ar is 1-napthyl or 2-napthyl. Wthin the
embodi ment of aromatic nonomers where X is sulfur, agpther group of 10
nmononers i ncludes those of Formula () Blern0 = phenyl: 5--~-R - 0-'-"'

O-i/ O(V) 15 and R, .gpd _n_arg’as defined abov phenyl group is
unsubstituted or substltu E f de ¢ri bed above. Wt
phenyl aromatic nononers, L ¢ y the phenyl is

in this group of

| brono substituted. In
anot her group, the phenyl n+one may be 2-al kyl substituted or 4-alkyl
substituted. Specific exanples of aromatic nononers suitable in the present
invention include, 20 but are not linmted to, 6-(4,6-dibronp-2-isoprdWI
phenoxy) - 1- hexyl acrylate, 6-(4,6- dibrono-2-sec-butyl phenoxy)- 1-hexyl
acryl ate, 2,6-di brono-4-nonyl phenyl acrylate, 2,6- dibrono-4-dodecyl phenyl
acrylate, 2-(1-naphthyloxy)-Il-ethyl acrylate, 2-(2- naphthyloxy)- | -ethyl
acryl ate, 6-(1-naphthyloxy)-1-hexyl acrylate, 6-(2-naphthyloxy)-1- hexyl
acryl ate, 8-(1-naphthyl oxy)-1-octyl acrylate, 8-(2-naphthyloxy)-1-octyl
acryl ate, 1 I r t -6
acryl ¢ 3093%“%%1’%% c’ b i!fg%% defh&Y hbAe! YR ph@)CaBlE M ubiNtea 3F Sitlsthuted

as described above. Within the group of naphthyl aromatic monomers, an additional

group is that wherein Ar is 1-napthyl or 2-napthyl.
Within the embodiment of aromatic monomers where X is sulfur, another group of

10 monomers includes those of Formula (V) wherein Ar is phenyl:

. O
s+w——-04,,\§ﬁ
@ | o

V)

15 and R', R?, and n are as defined above. The phenyl group is unsubstituted or substituted
as described above. Within this group of phenyl aromatic monomers, preferably the
phenyl is dibromo substituted. In another group, the phenyl monomers may be 2-alkyl
substituted or 4-alkyl substituted.

Specific examples of aromatic monomers suitable in the present invention include,

20 but are not limited to, 6-(4,6-dibromo-2-isopropyl phenoxy)-1-hexyl acrylate, 6-(4,6-
dibromo-2-sec-butyl phenoxy)-1-hexyl acrylate, 2,6-dibromo-4-nonylphenyl acrylate, 2,6~
dibromo-4-dodecyl phenyl acrylate, 2-(1-naphthyloxy)-1-ethyl acrylate, 2-(2-
naphthyloxy)-1-ethyl acrylate, 6-(1-naphthyloxy)-1-hexyl acrylate, 6-(2-naphthyloxy)-1-
hexyl acrylate, 8-(1-naphthyloxy)-1-octyl acrylate, 8-(2-naphthyloxy)-1-octyl acrylate, 2-

25 phenylthio-1-ethyl acrylate, and phenoxy ethyl acrylate.



Pol ar Mononers Pol ar nononers can be used to increase the ﬁﬁpgg gl strength
of the pYRIY3P¥Y sensitive adhesive. Generally, .polar 7
typically present at ranges fromabout O to about 12 parts by wei ght,
preferably from about 2 to about 8 parts by weight. Useful 5 polar nonomers
I ncl ude, RuldrMosomeas |imted to, those sel ect ed fromthe group consisting

of ethylenic unsat urated car,boxyl i c et h | y unsaturat ed
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i ncl ude, éewlelﬁéalyr\ﬁisathta@d @ﬁlb&@hc aaﬁsyét tsiedly dhshlugited SifonfRSdd, hd ed -

acryl amdes, N-vinyl |actans, N, | al kyI am noal kyl acryl ates, and
m xt ur es ethideniodlly unsatumtmhosah@mpis@\snd méxtugs thepeaf. Zxampswbsudhi nited to,

N e R

met hacr y|a%i’§'lii€hcxd\|ni‘é1ha@i'ylﬁtd&$d astoneidiy, funmtib acidydrétonic acid, cnracomc acid,
N, N- di et hyl am nog‘ nmet hacryl ate, N, N di met hyl am noet hyl acryl at e,
P

N, N1@i netmngleigracide xya&wyaw te, suifpetiyd methasrylatacand the like.eod mhsteest . 20
Pr eferred[ Olﬁ\r nononers include acrylic acid, nethacrylic acid, itaconic
aci d, ng met hacryl am de, acrylonitrile, nethacrylonitrile, and

m xtures ther e@iher usehifl espolptefigablOpslat@bnéers MdlGRS But 46 n6( @@ Itedio, COhesi ve
strength of the PSAs, a crosslinking 25 additive nay be incorporated into

t he PSA. apwdarnﬁleh N Ppdialiy < substigied ackylagideadN virngd dactkares. el y used. The
first cr e c L Ll as a
mul tif un kfaphllém rﬁ ggrh/iz{té’s, emg‘ig%gpfegﬁliosf ?ﬂ%ﬁja{(l W&?Z%%Eelhééa bat &
di cas bonyrlo)thkrufed(ta,-thmehylemzd fioth the )grqupASnbisting/ 638, N-Gitnethyl ats}flanrdedN;N} o
herein as,"Bis S|I r be added .i .
sol vent - FH@EthY ggﬁ&&“&%@?‘%ﬁﬁ%ﬁ?&‘fr “Hﬂ‘?:l r&ﬁ&_ cﬁg@?ﬂ@e%ﬂp{gﬂm [ih& &ng oven
drying Ofdxﬁiéﬁ'nyl&ﬁﬂin&ﬁyla}ﬂ&ﬁfdrwﬁtc, N/N- -dimethylaminopropyl methacrylate, N,N-
dimethylaminoethyl acrylate, N,N-dimethylaminopropyl acrylate, and the like, and
mixtures thereof.

20 Preferred polar monomers include acrylic acid, methacrylic acid, itaconic acid,

acrylamide, methacrylamide, acrylonitrile, methacrylonitrile, and mixtures thereof.

Crosslinkers
In order to increase the shear or cohesive strength of the PSAs, a crosslinking
25 additive may be incorporated into the PSA.
Two main typés of crosslinking additives are commonly used. The first
crosslinking additive is a thermal crosslinking additive such as a multifunctional aziridine.
One example is 1,1’~(1,3-phenylene dicarbonyl)-bis-(2-methylaziridine) (CAS No. 7652-
64-4), referred to herein as “Bisamide”. Such chemical crosslinkers can be added into
30 solvent-based PSAs after polymerization and activated by heat during oven drying of the

coated adhesive.



WO 01/ 30933 PCTIUSOO' 21817 I n anot her enbodi ment, chemi cal crosslinkers
whi ch relwouns09ree radicals to carry out the crosslinki nPCEESW023$7may be
enpl.oyed. Reagents such as, for exanple, peroxides serve as a source of
free radicals. Wen heated sufficiently, these pr'ecur sors wll generate
free radicals I r. A5
common free ramgﬁmgéﬂn%g%(?ﬁﬁghf g}é&éﬁ Arb gg‘g% @ @J ttr%rlgg& ra%%gg cal
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unsat gy at ectroRifkers Bled foPRSt théli AMrRXPSAS bR nEIHRANRN M daf,yﬁ{ 1@!“ not

limted to, methacryl oxypropyltrimethoxysil ane (aval |l abl e est
I nc. Tul |ayomehic kem)e monemérgiasdeseyibed ok PlauneNo 4,737 559 Another

| t hyl t h 20 |t | th |
Vil e phereirriiter Wi faut Py waael Q3R S ddtpoivmt idad el BV b o
Ml ti -functlighela t@@ﬁmb Hoeexamie \B£ b\ tricBloréfbihyD!6-@IMEHoR pRY IR kriaZitd. ON.

Exanpl es of usef ul multi-functional acrylate crosslinking agents I ncl ude,

but are not eF"F Fropdimkers af%ﬁ“-‘é’(YﬁVﬂé’b’é%VI t seneyated frem aghificiaksonzese sydhases,
such gs 1, ylene gl ycol) diacryl ates,
pal ybut ad| ene cry?ﬂat e, I yub anép@a}é{tlél%l ‘ates, and propoxyl ated
glycerin triacr w{y?d:el,yzaablel, fmex:tadrcaﬁy topol paérizableoassslinkas, sush by pi cal | y
present from O to about gart ht based on 100 parts hy weig
adhesi ve sdPoReSthY, G%@MW t 95’&50%9 s&-1ARdHRIKEY Y 3ilane CAmPANRfS le%leqilgg bm
el’ect r omag i lifnifed ¥ Qﬁétﬁibryi@f?y[ﬁ"hlfﬂtrﬁﬁetﬁémaﬂé (aSaibN AL e, | N this

case, no crosslinker may be requ
Tullytown, PA), vinyldimethylethoxysilane, vinylmethyldiethoxysilane,

20 vinyltriethoxysilane, vinyltrimethoxysilane, vinyltriphenoxysilane, and the like, are also
useful crosslinking agents. ,
Multi—functiohal acrylates are useful for bulk or emulsion polymerization.
Examples of useful multi-functional acrylate crosslinking agents include, but are not
limited to, diacrylates, triacrylates, and tetraacrylates, such as 1,6-hexanediol diacrylate,
25 poly(ethylene glycol) diacrylates, polybutadiene diacrylate, polyurethane diacrylates, and
propoxylated glycerin triacrylate, and mixtures thereof.
Crosslinker is typically present from 0 to about 1 part by weight based on 100 parts
by weight adhesive solids.
Crosslinking may also be achieved using high energy electromagnetic radiation

30 such as gamma or e-beam radiation. In this case, no crosslinker may be required.
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may opt WOHB3MB3f urt her conprise a chain transfer agent. é‘ﬁﬁ W81 usef ul
chain transfer agents include, but are not |limted to, those selected from
the group consisting of carbon tetrabrom de, nercaptans, al cohols, and

m xt ur es cid Tahgef Aeédther Monomers Ot her nononers may be added to inprove

perform , reduce cost, etc. in quantities which do not render the

pr essur e- sensiThe\peesantHavéntionmeay- epsiorglly fartheprempidse a dpinansfesagest. nononer s

i ncl ude vinyl . ester i nyl acetate, . I ne, and
the || keﬁxﬂé@??i#8§e%ﬁ¥éﬂ%m§e’@§3§f b“%%@%@?%%{‘&gt‘ﬂ‘g%‘éu@’% %eiésc"ernay be
bl ended WidntHeRoupPeonsisanE of dbaffeithxomids, nigtdpaarsy hlaslols; apd mixmres For |
exanpl e, conpatibl'e tackifiers and/or plasticizers nmay be added to aid in
opt i zi nheredfe ulti mate tack and peel properties of the PSA. The use of
such tack-nodifiers is conmon in the art, as is described in the Handbook
of Pressure-Sensitive Adhesive Technol ogy, edited by Donatas Satas (1982).
Exanpl es otherig0hdhersacki fiers include, but are not limted. to, rosin, rosin
derivatives, 20 polyterpene resins, counmarone-indene resins, and the |ike.

Pl astici zers \Pfhermergmers maydheaddedtoimproyapesfopmange, faducs cRSEFIS #h nay be
selected fr : ' Y@L lal -R| Sl ofl N each
case, GBS EEeY bt Ehder e prE QTRERLNE NARK e (O (AGE Bfaitle of
Repin@sentsath vhepmatdmers imolade vinyleders, oinyd agaathy2-bydrosyeplhyl actydats, stiiretey |

adi pate, 2-ethyl hexyl diphenyl phosphate, t-butyl phenyl diphenyl phosphate,
di (2 25 e%nﬁ)ﬁh | ) adi pate, toluenesul fonam de, dipropylene glycol

di benzoat e, pol yethylene glycol dibenzoate, polyoxypropyl ene aryl ether,

di but oxyet hoxyet hyl formal, and di butoxyethoxyethyl adi pate. Wen used,

t acki fi erAdditieespr ef erably added in an anount not to exceed about 150 parts

—_— |

"% an amount P Paagonset o PR RuthREs mal b BlsARkd FUf B relitin 50

copgkymner acryl?te or methacrylate copolymer. For example, compatible tackifiers and/or

plasticizers may be added to aid in optimizing the ultimate tack and peel properties of the
PSA. The use of such tack-modifiers is common in the art, as is described in the
Handbook of Pressure-Sensitive Adhesive Technology, edited by Donatas Satas (1982).
Example§ of useful tackifiers include, but are not limited to, rosin, rosin derivatives,

20 polyterpene resins, coumarone-indene resins, and the like. Plasticizers which may be
added to the adhesive of the invention may be selected from a wide variety of
commercially available materials. In each case, the added plasticizer must be compatible
with the PSA. Representative plasticizers include polyoxyethylene aryl ether, dialkyl
adipate, 2-ethylhexyl diphenyl phosphate, t-butylphenyl diphenyl phosphate, di(2-

25 ethylhexyl) adipate, toluenesulfonamide, dipropylene glycol dibenzoate, polyethylene
glycol dibenzoate, polyoxypropylene aryl ether, dibutoxyethoxyethyl formal, and
dibutoxyethoxyethyl adipate. When used, tackifiers are preferably added in an amount not
to exceed about 150 parts by weight per 100 parts by weight copolymer, and plasticizer
may be added in an amount up to about 50 parts by weight per 100 parts by weight

30 copolymer.



WO 01/ 30933 PCT/ US00/ 21817 Pol ynmeri zati on Met hods Adhesives useful in this
i nvent i Onweayishdspol ymeri zed by .conventional free-radical RoI/yseRI#ati on
nmet hods. Suitabl e nethods of polynerization include solution

pol ynmeri zation, suspension polynerization, enulsion polynerization, and
bul k 5 polyneri zatjon Substrates The PSAs of the present invention may
be coated ﬁéﬁﬂ%ﬁﬂﬂﬁ%ﬂ@@ﬂ¥gé§ erxibIe and inflexible backing materials using
conventional COglhdigyek & éd}ﬂ @en%ﬂféuﬁse E&@n&%&@e ca.%eahsean freRl adical S-
Fl exi bl e substrates are |ne ereln as ahy materi which is

convent i onpdliymerizationzectheds. Suitable metbédsf potymerization NCIWOMMr f1 exible
mat eri al . anpl es incl ude, t are not limted,to er stic films
such as pOP%WSNBﬁt’é’ﬂes“sPWFm‘ﬁWEﬂ@uoﬂo?W%SWIPOJ:W%}M%HB 25'61 ter

(pol yet hyl 2?kﬁiﬁgﬂthalate) pol ycarbonate, pol ynethyl (neth)acryl ate
(PMWA), ce ose acetate, cellulose triacetate, and ethyl 15 cell ul ose.
Additionally, flexible substrates include, but are not limted to, woven
fabric fo qu of threads of synthetic or natural materials such as cotton
nyl on, rayéﬁ—géFéss or ceramc nmaterial, or they may be nonwoven fabric
such as air-|ai gp¥pYAs of tﬂaa}irweai 1n%ntlo'i:yrﬂ£}hﬁé téatdd Bfna wneb} 6Ndisxibik ahiese.
Exanpl es of inflexible substrates include, but are not limted to, netal,
met al | i zedmbk;hkebacklﬂglmmnds usiog sanventihedcontingterhniqueste preitce BSAechard
sheet, .mater.i a e.t.he for rticle conventlon known to be
i1 196q wisht ek, MSe Serllfs B e iereln & GRRARGpHACh Y V00

mar ki ng i ngbpRfsiondl§ utiliged dkerape MadkiDelohay\Bebf &t dther ldxeblE Shtertl. t he
present invention may be coated using a variety of conventlonal 25 coating
t echni quesEsampleainchusie} busges notdimited toePanshiplastic fibins sughtasinelyrsepylere: The

PSAs may on, or
ot ol ¢ EERAARaE A chidpide, SRCsriBlhaByihe BEHITLAD, pERERKDHREDS
Primers napo]bmeuwdxet}batryldnewmpoéllulede\mmteneammaceﬂne anhdetiyt ant
coatings do not require curjin or crosslinkin However i f enhancenent of

rosi doancectiilas) Akitionally.flextble sebsirates ancludeo iy ame Rpwgnmt% Fouen dried by
Lol actron RAAPHRRIR o sHIRU, a1 Bhibrial Ui ARak@A) AL Rafo] g, or
ceramic material, or they may be nonwoven fabric such as air-laid webs or natural or
synthetic fibers or blends of these. Examples of inflexible substrates include, but are not
limited to, metal, metallized polymeric film, or ceramic sheet material. The PSA-coated
20 sheet materials may take the form of any article conventionally known to be utilized with

PSA compositions such as labels, tapes, signs, covers, marking indices, and the like.

Method of Application

The PSAs of the present invention may be coated using a variety of conventional
25 coating techniques such as roll coating, knife coating, or curtain coating. The PSAs may
also be coated without modification by extrusion, coextrusion, or hot melt techniques by
employing suitable conventional coating devices. Primers may be used, but they are not
always necessary. The resultant coatings do not require curing or crosslinking. However,
if enhancement of resistance to solvents, etc., is desired, crosslinking may be effected by
30 standard methods well-known in the art, such as radiation curing (electron beam or

ultraviolet light) or chemical crosslinking.

-10-
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descri b¥D @/30983r ef erence to the foll owi ng
per cent ages,

nmet hods. All parts,

n- but yl
Chest er,

| RGACURETM Q51 . 2, 2- dI
-one NY ’I‘?‘DP?’I‘_‘H&?"F‘H‘

Cor por at j,es othH%R"Y
U%E?Chem cglag Corp.,

Schenect edy International,
acet at

faBLER oA

ur et hane.
2-séc-
Al drich Chem cal

- e BASF Cor poration,
Cor por at Eﬁ&?‘ e ar si ppany, NJ PEA phenoxy
PA | THe present ém;emian will he furdrEdeicebed with@eference tb thBrfol&tgﬂ'ng NJ
Hawt hor.ne
R aiRh R e B AR
NC EB 9220 hexafuncti onal
acrylate Snyrna, GA

@dude Charl otte,

et hyl

Par si ppany,
et hyl

cap g i, Apeat, ket

but yl phenol

Exanpl es The present
non-1imiting SO
and ratios are by wei ght
specified. 5 TABLE OF COVWONENTS Abbrevi ati on Nanme Avail able From BA

NJ AA acrylic acid BASF
acryl ate Sartoner

Schenect edy,
ukee,

i nvention will

hydrosul fite W agqueous sodi I odi de 6-chl or ohexanol
t- butyl [MeT NXpbre¥iagén Name - Available From
BA n-butyl acrylate BASF Corporation,
Parsippany, NJ
AA acrylic acid BASF Corporation,
Parsippany, NJ
PEA phenoxy ethyl acrylate Sartomer Co., West
_ ' Chester, PA
IOA iso-octyl acrylate CPS Chemical Co., Old
Bridge, NJ
IRGACURE™ 651 2,2-dimethoxy-1,2- - Ceiba-Geigy, Hawthorne,
diphenylethan-1-one NY
TPO (Lucirin TPO) diphenyl (2,4,6-trimethylbenzoyl) | BASF Corporation,
phosphine oxide Charlotte, NC
EB 9220 hexafunctional aromatic urethane | UCB Chemicals Corp.,
acrylate | Smyma, GA

2-isopropylphenol and 2-sec-
butylphenol

Schenectedy International,
Schenectedy, NY

bromine

ethyl acetate

aqueous sodium hydrosulﬁte

aqueous sodium carbonate

sodium iodide

6-chlorohexanol

t-butyl methyl ether

HCl

Aldrich Chemical
Company Inc, Milwaukee,
WI '
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be further
Q218 4 t est

unl ess ot herw se

Co., West

g?ﬁ han- |

aromati.c
2-i sopropyl phenol
NY brom ne
aqueous sodi um




HCl
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6- i odohexwomisdm@Buene Hydroqui none p-toluene sul fonic aciP€T/USHRIBIT phenol
Phenot hi azi ne 1-napht hol ethyl ene carbonate Triethylam ne acryl oyl
chl ori de par a- t ol uene sulfonic acid 4- nethoxyphenol or nethyl
hydoqui ngne 2= ] oy gt amot—NPZ s tTgso-Fgf Hydroxyt
Chenti rst| Fi né Hé#?n%t%:oz&all s, {amne) alumnum salt Pasgagoul 3, %éi M 67
2,2' -azobji s(2- et hyl but anerlﬂ.roubﬁaxaﬁol . Du Pont De. Nenpurs and Conpany,
Wlm'ngtn DE N N -bis-112- Xian Mdern Chemdstry|
propyl en€fi sopht haI am de Regekoluane| nstitute of Chi na,| Xi'an, China RHODQCAL
DS- | OTM Soethtum—dodecyt ucu4c‘1:§ gt -Ullolet e—Rhome=Poutenc North Anerican
Chem, ({ranbury, NJ K2S208 Y,d??qwgg%r Co., Phillipgsburg, NJ

p-toluene sulfonic acid '

4-nonylphenol

Phenothiazine

1-naphthol

ethylene carbonate

Triethylamine

acryloyl chloride

para-toluene sulfonic acid

4-methoxyphenol or methyl

hydoquinone

2-(phenylthio)ethanol

NPAL tris(N-nitroso-N-phenylhydroxyl | ChemFirst Fine Chemicals,
amine) aluminum salt Pascagoula, MS
VAZO™ 67 2,2'-azobis(2-methylbutanenitrile) | E. I. Du Pont De. Nemours

and Company, Wilmington,
DE

N,N’-bis-1,2-
propyleneisophthalamide

Xian Modern Chemistry
Research Institute of China,
Xi'an, China

RHODOCAL DS-10™

Sodium dodecylbenzene sulfonate

Rhone-Poulenc North
American Chem.,
Cranbury, NJ

K28708

J.T. Baker Co.,

Phillipsburg, NJ
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-12 WO 01/ 30933 PCT/ USOQ 21817 Test Methods The test nethods used to
eval uat WO 0KB0PBA coated flexible sheet materials of the RCTAIPRLSIZr o

i ndustry standard tests. The standard tests are described in various 5
publ i cations of the American Society for Testing and Materials (ASTM,

Phi | adel phia, PA, and the Pressure Sensitive Tape Council (PSTC). Shear
Strength (ASTM D3654-78; PSTC-7) The shear strength is a neasure of the
cohesi veness or internal strength destMethodsidhesi ve. i s based upon t he

armount of for requi r.e h ve S flat
surface in a g?‘?é‘??fnﬁip gigpgﬁﬁ&e"?@a&eﬁ@ E%‘?‘fcgﬁtgalﬂtgg‘?}ﬁ s?!’ﬁewlatﬁﬂ S g af fi xed
Wth a deimplet SreRh@ftY standard thsis, TEiRSaRTArd Rsis Qfd Feseribdd ififvafibils M nut es)
required to pull a standard area of adhesive coated sheet material froma

st aidnl espublicatipng ekthe darpasican Saeietysfor desfingfand Muterials (S TM: Bliledelphiagad. 15
The test strips applied to a stainless .
st eel p fm‘gﬂ?ﬁi}?ﬁ’ {eegeng?vgqhﬁﬁggsﬁépﬁ)portPon g]E) each strip was in

firmcontact with the panel with one end portion of the tape being free.
The panel wi th coat ed strl D attached was held in a rack such that the
panel foRBEAMACHE VLD 805y e<~ekt ended tape free end which is then
t ensi oned by I hangi ng 20
wei ght from tﬁ{gl irlée;agtsg%ﬁ); ﬁégéga it eg%&hﬁgg?@tﬁggsﬁﬁﬂaﬁ%{ga is used

t o reegat adissive. [ieislbadcdrupen thd :krumntroﬁfmwgqhhed ta;nillyarxtdaihesheanpffmmes are

measured, in an attenpt tqQ nore ely determne the hol ower _
the tape Syadarg flabsyr e“TP\Q“F‘F‘WBI@Faj%sgwi"?é‘r‘rfa"@é%wh!‘%?dé has/bespatixe g"@é‘bar ate

fromthe,t S W se .
ot ed. ot R AR U SRRASE in fplsVE AR mp e R qbire ¥ BT a sApOH
adhesi ve area®f Iaéhdsnﬂcumet:ﬂ(shee(tmﬁvimm F8infeST Sled] t¢st pamd upderestressaaftesi on i s
the force requi re%ércg nove a coated flexible sheet material from a test
panel me&glﬂﬁt lﬁ@ ific angle and rate of renoval. In the exanples,
thigs force i s TheXMenaeEohduchiadPithesios-cdA8d SHpE MPplied oiktatilels Rieef coat ed

sheet. The procedure 30 followed is: -13
panel such that a 12.7 mm by 12.7 mm portion of each strip was in firm contact with the

panel with one end portion of the tape being free. The panel with coated strip attached
was held in a rack such that the panel forms an angle of 178° with the extended tape free
end which is then tensioned by:application of a force of one kilogram applied as a hanging
20 weight from the free end of the coated strip. The 2° less than 180° is used to negate any
peel forces, thus insuring that only the shear forces are measured, in an attempt to more
accurately determine the hblding power of the tape being tested. The time elapsed for
each tape example to separate from the test panel is recorded_ﬁs the shear strength. Unless
otherwise noted, all shear failures reported here_:in are cohesive failures of the adhesive.
25 |
Peel Adhesion (ASTM D3330-78 PSTC-1 (11/75))

Peel adhesion is the force required to remove a coated flexible sheet material from

a test panel measured at a specific angle and rate of removal. In the examples, this force is
expressed in Newtons per 100 mm (N/100 mm) width of coated sheet. The procedure

30 followed is:

-13-



WO 01/ 309 P S00/ 21817 1. A 12.7 ifi rri 'Wdth of the c S
appl i ed'tglgtoﬁ’g&?gri zontal surface of a clean glass test pmﬁﬁﬁqzt

| east 12.7lineal cmin firmcontact. A 2 kg hard rubber roller is used to
apply the strip. 2. The free end of the coated strip is doubled back nearly
touchi ng itsel fl.so tAd2 Hrianyidth of theawated|shuedtlis aﬂi;’ﬂiéﬂl&@thelﬂm'zbﬂtalaswﬁlde bf g
attached to the adhesion tester scale.. 3. The glass test plate is clanpe

' the | avkclem glatsiRsae PEbAt stk ingal cRbin A Sontagsaly iks)hawderg the

pl ate away, osd("gg helktfp. CONstant rate of 2.3 neters per minute. 4.
The scal e I}Oielggll@ﬁ%&?tn %kf(onstr@s recorded as the tape is peeled fromthe 10
gl ass surface. Zhe dEbhefresendgfithe eoated stripds dowbled)backfnebiiy tovehipg istlf sodizer s

obseryed durin t he test. syrenent of Refractiye |ndex The refractive

i ndexg of tﬂ@%&é@?ﬁ?’%‘-‘%@r@ Wﬂﬁaﬁ%&w&s %fm{'?ﬁpége Pﬁkt}eﬁ’é’n\){%?t‘g seals. npasur ed
usi ng an Abbe frac ; ; : T , T

di st ?i but ed byF% she?@?ﬁtf?t%?lm%%% ?&”Rﬁ%aot%#%% t%s}% hesi ggof

6- (4, 6- di bwhich i9edpablerod pydvingtha plapg away foopl thascalée at cqrsSBinPrAYf 2.3 Aktdrn a 12
liter round battom fl ask equi pped with a nmechanical stirrer, condenser,

ni trogen c%eﬁ,nnaﬂtﬁition, funnel and tenperature probe, 1400 grans of

2-i sopropyl phengl  wage fdaletdading i KERtbrB i@ PR oRfed 38 umgﬁ&ﬂ CBIEE From/the

m xture was stirred with a nechanical m xer and purge vvltph nitrogen for
aboutl010 nglasstsueface3 Jlie dptaisgepartediasdhe awesagedfabe tange bEnurnbers obsetvedputinge

t hrough th ?d ition funnel. The tenperature was 25 maintained at about 30
Cor less ﬁ\giehs an ice bath. Follow ng addition of the brom ne, the
reaction mxture was stirred for 1 hour at roomtenperature. Reaction

conpl etion was determ ned by gas chr omat ogr aphy, by nonitoring the

di sappear I f Hvegndemt eri al , 2-i sopropyl phenol, and of f
nonobr om nat ed keSS ' L he ction, 404 rans o

et hyl acetate V\’/glgee%gggt&'e%ﬁ% %ﬂ@# gettsﬁgg's%sslﬁgﬁ al‘d;hr%gi “% 281?1 PR EECand t hen
al | ougd t ompisassl wirlg dn AR Efvdct@neten iMisdzus) Ernhalnel, ofdskyd; Japagdnand 2765
grans of a 13 wt. % a uegu,s sodi um hydrosul fite solution was added. The

m xture \A/a@s'éllbpﬁefi@dF\r\&eF ﬁ‘ﬁﬂtlg‘hen al |l owed to phase split. The bottom

MONOMER PREPARATION
1. Synthesis of 6-(4,6-dibromo-2-isopropyl phenoxy)-1-hexyl acrylate (DBiPPHA):
20 In a 12 liter round bottom flask equipped with a mechanical stirrer, condenser,

nitrogen cap, addition funnel and temperature probe, 1400 grams of 2-isopropylphenol
was mixed with 4630 grams of deionized water. The mixture was stirred with a
mechanical mixer and purged with nitrogen for about 10 minutes. 3417 grams bromine
was added to the mixture drop-wise through the addition funnel. The temperature was

25 maintained at about 30 °C or less using an ice bath. Following addition of the bromine,
the reaction mixture was stirred for 1 hour at room temperature. Reaction completion was
determined by gas chromatography, by monitoring the disappearance of the starting
material, 2-isopropylphenol, and of monobrominated species.

Upon completion of the reaction, 4075 grams of ethyl acetate was added. The

30 mixture was stirred for 15 minutes and then allowed to phase split. The bottom (aqueous)

layer was removed and 2765 grams of a 13 wt. % aqueous sodium hydrosulfite solution

was added. The mixture was stirred well and then allowed to phase split. The bottom

-14-



-14 WO 01/ 30933 PCT/ USQQO 21817 (aqueous) | ayer was renoved and 2842 grans
of a 15W@01/3W3squeous sodi um carbonate solution was add®ETUHE2BILt ure was
stirred well and then all owed to phase split. The bottom (aqueous) | ayer
was renoved and solvent was stripped fromthe top |ayer using a rotary
evapor at I Ml I

3, 6-d1 br SRBIHI TRt WS Hutboh Rl U 2041 gAY TFWE WY a ot MR clbonate

bot t om f |sakitionaes added. 3 hei mixture weas Isam‘tzzlell snd thesrallowed taiphase splitt dlper at ur e

probe an i on f nnel. in a copli.n

G br oo BoRCB PR RERores R bR RS aat s YOPpALATR B8 B Bies usinER 4002
grams of aﬁympéﬁ@brm&rpraeau@ﬁogfm Prox Q1Y PS50 Gt ofl456-AibréMe-2-
addi ti on funnel, 435é8rams of 10 a 50% SOdI um hydr oxi de sol uti on was added
whi | ® nallsmowlpgenoﬂl Btﬂﬂier ature below 25 C. The cooling bath was then

Lfgxegng?i g%#%ﬁﬁ% °ur79§f giog‘ﬁg b\éﬁ&gr}ﬁﬁ# or 0% lﬂyévzrinsega%'g ag)s%l\ll-%?l o ﬁour

and 30 mdHidzer, lhperfMetprete Aisadditiondugnelin scdsmurgsbaai 800 grhmp of 46- gas
chr omat ogr aphy (GC) anal ysis indicated 0.3% of the starting DBi PP renmai ned

unr eact e dhbromp ZFFFQPEXPb’mhﬁ‘@ﬁl (REIPEY ¥t added do therflask alangrith &‘Pél Pfs (22 -

25 C 9 (¢
Trask andierat sy ahg 408 Fart of ol R (tiihe 3EGRLn Hohrkc 935 B86hs O
or gami c. &DSO%B&dlﬂimhyHﬁ)xm&)uudﬁhﬂasrddﬂédemle mmtahing\mdtempem&ebp} it. The

bottom a ueous | ayer was_renmoved by vacuum and the pH was recorded at 11.
The washiddj GtHys éealing baharasdhen @E@U%aﬁq‘l’i‘ﬁr‘?ﬁpﬂ@%"%‘ﬁ vies brstedito sefluxy gy ans

of 37% H ranmgof

Femmved 400 0k PufE §6RaR ao bR ngeL 740 btk FRMABUROPIISRI BT o5
grams of tﬁmr%%zﬁ%ﬂut@qmwéa&@ﬂlmnﬁaé@mﬂaﬁehmh Wi which pAitighs t he aqueous
phase was renoved and the pH was recorded at 11. The final washi ng was

done wi t Ithzomatggraphy (@C)aambwgnd%p@. Pi3Gnolthe §@5maqlPBrﬁPotiemeneéglezeagﬁeans)

{11 187 oa HReOLERB pao A oi R 5Pap Pt Ri Fas R AL P00 i

Resi dual sol V 4196 \peding @ﬂH@NﬁQcﬂSﬂeW@s&dd&tmm mdaqﬂomﬂaslk&nétmmedm 10he
concentrate with a magnetic stirrer. 1250 gr.ans ofﬁ_ﬁﬁﬁ@llov&,‘, UId was
obt ai ned. mipHes (?@Pt}’]d%etm/'cﬁﬂ’?f qQxthes awﬁbieefefgwc sefwent hegnixHe usi ng,

a 1ol | ed L oaAReb ALl Tid bottof LA UYRX VAR erRbibaby ABRIRAAREl Wer o

renoved at t condi ti ons:
pH was recorded at 11. The washmg step was repeated a second time using a solution of

20 27 grams of 37% HCl in 980 grams of deionized water. The aqueous phase that was
removed had a pH of 1. The washing step was repeated a third time using 980 grams of a
3% (w/w) aqueous sodium carbonate solution. Again, the aqueous phase was removed
and the pH was recorded at 11. The final washing was done with a 4.7% (w/w) aqueous
solution of sodium chloride (982 grams). The aqueous phase was again removed by

25  vacuum. The organic phase filtered and concentrated on a rotary evaporator using a water
aspirator. Residual solvent was removed using a vacuum pump while stirring the
concentrate with a magnetic stirrer. 1250 grams of a yellow liquid was obtained. The
yellow liquid was purified by continuous distillation using a rolled film evaporator. First,
6-chlorohexanol and 6-iodohexanol were removed at the following conditions: 130 °C oil

30 bath and 5 - 20 microns Hg vacuum. The residue was then continuously distilled on the
rolled film evaporator using the following conditions: 130 °C oil bath and 1 micron Hg

vacuum. 832 grams of the water white alkylated product {6-(4,6-dibromo-2-isopropyl
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30 bath - 20 mcrons Hg vacuum The residue was then | ly
distill éa;\%g’r{ﬁpﬂ%% rolled fil mewaporator using the foll ow n%aggén ?ilylgns:
130 C oil bath and 1 micron Hg vacuum 832 grans of the water white

al kyl ated product (6-(4, 6-dibrono-2-isopropyl -15 WD 01/30933

PCT/ US00/ 2 pBdribxyphhdremangl} wak cocnatell. viasan be noted aelre that optiondlly, actiped fikne.

that optionally, a w.ped fil evf'i orgﬁo can be used in place of the
rol led fil ﬁ?’%ﬂ?ﬁ*ﬁ% _.usﬁd;*s“ﬁ_af%?,[%f’& € YRR hot t om f | ask was
equi pped Wi th am%f@!‘foﬁlﬁhe&ﬂoﬁﬁ&%ﬁm@?ﬁgk %@E%gﬁ%pzitﬁg%%ﬂa%al shindr,

tenperature probe. The flask was charged with rans of
6- (4, 6- di bDsan Spark trep; espdenssheand typeratuexprobt.; ThE 0Bskywanchaoged; withi66@; - 200

h of t ' d d ' : -t ol
P o o orts dhtrhd St RepSRPR0RR- L RRkSiot koS Bt S Bt 20
reflux wit Bpfidach bPheitiy] 87@0hLiRBRe addBydi8d BhoneM5 M grmb pUbeRd siffnid/adid 9.
30 Ml of water had been renpved and 99. 2% of the

6- (4, 6- di bendb3 bgrams-asryisyaci hEks mixtute wex heated toadilwewithstiming toedeotoope

6-(4,6-dib -2 10,1 SPz | h -1--h I late b

oyt s R RO RRLSBh TR S rarae nadnts vt ad o8B ot he g
grams of a6Q4&léfbézho-2akstptapyl Fﬂeﬁoﬁjﬂﬂﬁekﬁhdl R&d b&AdonVértdd RY< (4o dibidmed-f or
5 mnutes. The m xture was allowed to phase split and the aqueous bottom

~ phaselQ pH=1ise-prepy! pherexidl -hexw aerylats based ordi® ara)ysis s Thesndutianiwas thar doelgd 903

grans of a 9 ( ous sol ution of sodium carbonate. The aqueous
phase was rqg(?rna@oé%édg%otﬁéllrxv%vﬁg@gﬁ' separation. A third wash was done using 867

grans of a 5.1 ®28\gtahs atp@0t% KODiohmtiorcwhoiddee 16 eutaction fhsie apdiedSophase
was agai n renoved_by vacuum The qQrganic phase was filtered and

concent r at SYNES-aTROMEFYresYasAioNied to phasssPHL sk the agugers hotem phessi (pH=L)

sol vent wa | ' gEe 2! el € With
= magnet | 6 20 TaRy R BNy, 1 bR pastshedfhth it a8 RE RS 0%

obt aifPed. TWév)asjueows Joluisindbfisediumhanbonater. | Thecadjubyusquhass waotemavied afted pHason
in arolled filmevaporator usi the fall ow n ditions: 175 C oil bath
and 1 i or STPAEERPach Y with U e oBedR T neoss STt ot pgiums

i ndi cat ed ahRBd8bIALGH.! Th@ﬁdubebug Phalk Slak labaih ir@foRathyAvaR Wit yl‘hgfolrga%%)/@ jaGe L NE

distilled product, 6-(4,6-dibronp-2-iso-propyl phenoxy)-1-hexyl~acrylate
( DBi PPHA) . was fijteredyandiconcentgied@n aromry evaponasopusinga atey aspitatoro Repidiahexy |

acrylate ( ?&%ﬁﬁ'ﬂ@s'mmoved using a vacuum pump while stirring the concentrate with a magnetic

20 stirrer. 650 grams of a hazy, light yellow liquid was obtained. The yellow liquid was then
purified by continuous distillation in a rolled film evaporator using the following
_conditions: 175 °C oil bath and 1 micron Hg vacuum to give the water white product.
NMR analysis indicated a 98.8% purity prior to disfillation and a purity of >99% in the
distilled product, 6-(4,6-dibromo-2-iso-propyl phenoxy)-1-hexyl acrylate (DBiPPHA).

25
2. Synthesis of 6-(4,6-dibromo-2-sec-butyl phenoxy)-1-hexyl acrylate (DBsBPHA):
The analogous monomer 6-(4,6-dibromo-2-sec-butyl phenoxy)-1-hexyl acrylate
(DBsBPHA) was prepared in the same manner starting with a stoichiometric equivalent
amount of 2-sec-butyl phenol rather than the 2-isopropylphenol.
30
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The anal ogous nononer 6- (4, 6-di brono-2-sec-butyl phenoxy)-|-hexyl acrylate
( DBs BPHAY' 0833 epared in the same manner starting with anT’Hﬁﬂ‘%lB’r?et ric
equi val ent anmount of 2-sec-butyl phenol rather than the 2-isopropyl phenol.
30 -16 WD 01/30933 PCT/ USOQ 21817 3. Synthesis of

2, 6- di br @vo- 4-Syarhekip bf R Yldiboing-inenyipheiyP Adrylaté (BVRA . 0. 2 nol e)

4- nonyl phenol e&as m %(ﬁg iqg?a thr?e neck roynd bottomflask wth 180 grans
dei oni zed wat €t 8rems (Orf Jale)et-nerylghenol was mixed in athres apclcround bpitera flaskrhe
reacti on g gﬂgn}g@g I X Wk OS55H wi . . ans
(0.41 rmlvgl)% gg% om nelo&/gggg%éégg T‘élf\g%l\%(\nhggwaﬁeepl n‘é’@ﬁ%&‘é‘% ?‘lésﬁuﬁggrrg%er ature
about 30 réactidhtselution wap petged gvellheitla ditiogemnTo thedflask o6 grams\@.41sholey ed f or
1/2 hour .at roomte rature.. The eacti.on progress_was_nonitored using
GC. %ec areminew T?W@Hg‘fd‘iﬁﬁg’m&’ h‘?%?f‘lﬁr‘i‘e grachien frmmpstaturs abawt G Yonafteri1 granms of

acotat o WaTPRARRInG MAGRE Ineperod s fieit: PR8N Aroo Ctmflife. TR

with stirring and the m xture was
split. Theadtiohtpoogrésaouesammitoralesing\G€. Bavansedhe Phenobwasa ixtufe/effisodcrs washed

tially wt - m f. 3.5 di hyd Ifite in 23
eauent | Gmahilondl B G brogfind s ST v AT S rgionsh, na or O oy
each washi ng, federafi@fyiSaceRicWhadiRd i &-ﬁxﬁﬁg%ﬁtﬁeﬁ?hﬂr«% Bs RSN 6 | ayer,

ed. After the was

al l owed to phase split and then renov I na I'ng, the

sol ¥&nt \phesessplit. pPeebastonn(aquecusy layenpes mimmved.oThe vrzanic\tayelr ovas Yhashid . The
yellow oi ] was distilled usi distil.latiqgn d. and short vigeraux

2ol um.  saPRplyFih At iR of Fystistim sociug Tt LY wrds washbi adiiee. of
165 - 17Gnik.of Bi%graitis 8bdluinchftide!in 76 graidWat. Fordabh WasHiRY thé Siliedus Anal ysi s
by GC and NVR verified the material to be 2,6-dibrono-4-nonyl phenol. 20
30.5 grabieny wS stigied well withitheosganialayer allowed &0 phase splitand thenrampiedret hy|

ether, 9 rj et ' 0. 005 qgrans
phenot hi Aatter SEEfRe s hing, L‘gl’e'ﬁtrﬁ%esﬂ#é’gg%%Srﬁﬁ?%ggﬂg%?%‘§§k"eeaq¥ﬁ“8i¥ed Wi th
a ntfhanidilal stirrer, tenperature probe, and addition funnel. 8.4 grans
(0.092 nol e) ryl qyl c¢hlorj.d s. added_dropwi se. An ice water bath was .
used to keep talﬁ’é.ngé\‘fﬂﬂd’FPSt‘i%ﬁ’ﬁ@\ﬁaélsmgé ‘ggflg’%"gée*é andshen yjgerauxolwpe 25
react on K§Ro¥&duet @4s distilled at 1.0 mm Hg and a head temperature of 165 - 170 °C. The

yield is 66 grams (87%) of light yellow liquid. Analysis by GC and NMR verified the

material to be 2,6-dibromo-4-nonylphenol.

20 | 30.5 grams (0.08 mole) 2,6-dibromo-4-nonylphenol, 64 grams t-butyl methyl ether,
9.8 grams (0.096 mole) triethyl amine, and 0.005 grams phenothiazine were mixed in a
three neck round bottom flask equipped with a mechanical stirrer, temperature probe, and
addition funnel. 8.4 grams (0.092 mole) acryloyl chloride was added dropwise. An ice
water bath was used to keep the reaction temperature below 20 °C. GC shows complete

25 reaction conversion.

45.6 grams deionized water was added, the mixture stirred and allowed to phase
split. The lower aqueous phase was removed. The organic layer was washed sequentially
with a pre-mix of 0.2 grams concentrated HCl in 8.7 grams deionized water; a pre-mix of
1.7 grams sodium carbonate in 9 grams deionized water; and a pre-mix of 0.8 gram NaCl

30 in 9 grams deionized water. The aqueous pre-mixes were mixed with the organic phase,
allowed to phase split, and then discarded. The organic solution was then dried with

magnesium sulfate, filtered, and the solvent removed using a rotary evaporator. This
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45. 6 gr@ms dei oni zed water was added, the mxture stirred and allowed to
phase splY@013#3 | ower aqueous :phase was rempved. The orgé’rﬁwwgéé’fl was
washed sequentially wth a pre-mx of 0.2 grans concentrated HCl in 8.7
grans deionized water; a pre-mx of 1.7 granms sodium carbonate in 9 grans

dei oni zed ieitRd prédided 3P gfan® (929%) o adight 9eNdVa 6Ll vifich Waclh adteriAa by NI

wat er. The aqueous pre-m xes were mxed with the organic phase, allowed to
phase spl i &nd Gepnalysls- di scarded. The organic solution was then dried with
magnesi um sul fate, filtered, and the solvent renoved using a rotary
evaporator. This -17 WD 01/30933 PCT/USOQ 21817 nethod produced 32 grans
(92% of a4l i ghSynthésisony 26-dibrbino¥-dedecylphemt ueriare (DByDIPR ). and GC

anal ysis. 4. Synthesis of 2,6-dibrono-4-dodecyl phenyl acrylate (DBpDDPA): 5
The réacti ons WePEISAGHOBSWRIE IR Aeepthingsl above,eXeppt aastelsbliom#reﬁmmvaéem of 4-

equi val ent I | ' ead of 4-nonyl phenol. 5.

Synt hesi s 8?4‘35%8?9‘%3%#8 o@% ?ﬁ?;@ﬁﬁg&]ryléte (1-NOEA): A5 liter, three
neck round bottom fl ask was equi pped with a tenperature probe, 10

mechani cal _stirrer, and.condenser. 400 grans |-naphthol, 269 grans ethyl ene
carbonat e Yand §Hﬁhﬁfsa‘ﬁfsz‘&p’|’@gwl%lﬂ’?'§ee’g@@r"é’ﬂ@’déz&%ﬁe flask. Using

nmedi um agi t ati oR, 5 fifag thakabck MARd BEARS ; ' Cc2.
The batch was hel dlat this %enperlgtsurlglchafkgﬁ%f%@gﬁgﬁggggﬁg?g{uﬁggtbgken
and rl@si dumiechaniqahptirréroandremmdemsee r 40hgminisyi -BRhthdd A26G9rgrame Ethyleme loatbohate

Fenct] on wat FRlaFTR ey B R AR e ek Sihe Rsda e oo, D pelh
met hyl et hghs Red® 9 @End bdgah anﬁ%ﬁecéﬁf Thedded wdmgg%ﬁl ARG A none

and 0.15 gram hydroqui none mononet hyl etfier were a as tnhibitors. To

the wel | - sfornp@@urs] & 8&hplewas3BenGnd Fesidd] M Lidyhthohlvas bélerniaed ﬁg@ﬁg R¥fingd 2
- 4 hour period, keeping the batch tenperature between 25 - 30 C. The

bat ch was of the baighgpntinued gt "G gintibthererwag leeOtham 3%k tesidparlanaphthdlor 1 hour
after,.conpleting, the additign. A s | e was taken a run tqQ determ ne
eacton bonpl e PiaeaoH v e celR Wrom Ernas RN 00, 70 RAFBIFO The
batch was irdegiyl ehet &l $OgrpRMi¢BPRMIR WER 2A064.t 085 RS hedtoqhinbsd andl 6.5 400
grans dei oni zed water and 11 grans HCl, then with 550 rans of 15% sodi um

carbonat e 8 hydrequinene mprpmethylethes averonddedzs dnkjbisers. &b trowekstiredn
chloride nga}:‘ﬁdn? 189 Eﬁﬁsdé@gfloyl chloride was added over a 2 - 4 hour period, keeping the

batch temperature between 25 - 30 °C. The batch was stirred with medium agitation at
20 room temperature for 1 hour after completing the addition. A sample was taken and GC
run to determine reaction completion (< 1% residual 2-(1-naphthyloxy)- 1-ethanol).

The batch was then cooled to room temperature and then washed, first with 400
grams deionized water and 11 grams HCI, then with 250 grams of 15% sodium carbonate
in water solution, and then with 250 grams of 20% sodium chloride solution. Residual

25 solvent was removed using a rotary evaporator. The product was a dark colored, low
viscosity (<80 cps) liquid (570 grams).

The crude monomer was purified using a continuous a high vacuum rolled film
evaporator (available from UIC Inc. of Joliet, IL) with the following conditions: 110 °C
jacket temperature, 30 °C condenser temperature, 40 °C feed temperature, 300 rpm rotor

30 speed, and 1 micron vacuum. The distillation gave an 80 - 85% product split. The

product, 1-NOEA (475 grams), was a light yellow to orange liquid and was characterized

by 13C NMR and confirmed to be >95% pure.
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25 sol vent was renoved using a rotary evaporator. The product was a dark .
col or edywd @ivdge3sl scosity (<80 cps) liquid (570 grans). Theomusse21sdhoner was
purified using a continuous a high vacuumrolled film evaporator
(available fromU C Inc. of Joliet, IL) with the follow ng conditions: 110
C jacket tenperature, 30 C condenser tenperature, 40 C feed tenperature,
300 rpmrotor 30 speed, and 1 mcron vacuum The distillation gave an 80 -

85% pr odyct sgl,l - Thee o I)I%, r vas a light yellowto
or aonge I|B'qui dgg’ﬁées\ﬁfa{;s}%cﬁa?%%}’rl?%%d byl(‘f{c Caﬁl\(/lg?[}g%gAz\gnfi rmed to be >95%
pure. -18 WO @1l Bef3BrePGEck Bk wastxinipped vdtha meehianicat stirrer, temperature

6- (1=napht hyl oxy) - 1- hexyl'. acryl ate 1-Nﬁ]—|A : 1. lter. three.n fl ask
was equi PERY& %ét%pogd?gggﬁaﬁﬁ%@logﬁg {eégc?n ﬁ‘gﬁﬁeﬂﬁgfﬁr@ g%blé?apgﬂi??’?iz |
Con%ense?raﬂémiérﬂi&% ag eAaRE k5dinRY i8diaeded 5550 @3 ¥6dikm IRidistied (50842 5

grans deioni zed water, '2'grans sodiumiodide, and 55.4 granms sodium
hydr oxi deolg6@¥4n waen)t The mikturmwes heatethie reflywt. uFe theasflwxing eaaction. 94(/| ux. - To

the refluxing reactjon, 94.:7 6- =1-h I | pw se
thr ough SHTRGFURG pornel gy afted BoRg uRba L colfld PEAEERGRP I
conti nuegefigd. Aeagd: fRRVastRulingdd for af aftiiicdal Agutdfer cadpletingthe CC -
anal ysi s showed <1%residual starting material. 10 The reacti on was cool ed
to room wedditienaGGranalysisehaowedsfe 1esidyal sgingmarider was added. The -

re ion mxtwe wa LLre ] ot HSERaN nd

al | dto ph?ﬁ% r%aﬁﬁ?@wa%'ﬁ(ggg%L%&gptg'#gg%d\{gs%rgﬁoveg @%Wﬁ@%ﬂ%ﬁﬁf% phase
washed \aHédd. BrHR redchion nuifeenas stireel, Hish ponreidhtogr separathey fumngledndvat er, t hen

with 6.1 grans NaCl in 125 grans dei oni zed ter. The r.enmini ng. spl vent
was stri p@ﬁ@ﬂ’ﬂi togrhase ety dhe aduegus phase was zemeyed and the organie gﬁase'f"f?ghfffoduct

. di st R - . hgag : f 200
"9330 ¢ Wil ?}a-“?so"g%&en’%ttn‘e“klg. ?—H*‘Eﬁéﬁ’%%‘ﬁﬁﬁ?‘é"“%@‘g aher 18 5%?2%&?1? e ght

brown, dpiESams\denined wateruiThe réBainingsotvent wansiripgabirem the product using:

6- (1- napht h on&z/%-l -hexanol. This material was used in the next step of

t helBynt RIBIAEY SVAPOIRLL- | it or . three neck flask, equipped with a mechanical -
stirrer, t e”pquﬁh)%cﬁlcpﬁlgpﬁstillémﬁ R threlof2p0 WRED °C ede Reifperavate sthar ged
with the foll ow ng reagents: 60 grans 6- (1-naphthyloxy)-1-hexanol, 226
grans t 0l200R&30 2C5atd) bn®.2pemaHg. oThie pewcsdure yielded63. Ygrams of a light brown, -

somewhat viscous liquid. GC showed it was >98% pure 6-(1-naphthyloxy)-1-hexanol.

This material was used m the next step of the synthesis. :

20 A 1 liter, three nepk"ﬂask, equipped with a mechanical stirrer, temperature probe,
and Dean-Stark trap with condenser was charged with the fdllbwing reagents: 60 grams 6- -
(l-.naphthyloxy)-l-hexaﬁol, 226 grams toluene, 2.5 grams p’aré-toluene sulfonic acid, 21.2
grams acrylic acid, 0.027 gram hydroquinone, and 0.03 gram 4-methoxyphenol. The
mixture was heated to reflux, collecting the water which evolved in the Dean-Stark trap.

25 After 3 hours, thin layer éhromatography showed the reaction is complete (i.e., no starting -
material remained).

The reaction was cooled to room temperature and 132 grams of deionized water
were added. The mixture was put into a separatory funnel, shaken and allowed to phase
split. The aqueous layer was removed and the organic phase was washed with 0.3 gram

30 concentrated HCl in 44 gra'ms deionized water, then with 1.3 grams sodium carbonate in
44 grams deionized watér,. then with 1.4 grams sodium chloride in 44 grams deionized

water. The remaining solvent was stripped using a rotary evaporator. The crude product
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grans acrylic acid, 0.027 gram hydroqui none, and 0.03 gram 4-net hoxyphenol .
The m XtywpR)ageasheated to reflux, :col I'ecting the water whipgr/esookysad in
the Dean-Stark trap. 25 After 3 hours, thin layer chronatography showed the
reaction is conplete (i.e., no starting material remained). The reaction

was cooled to roomte erature and 132 grans of deionized water
added. TheresidRe wiag passed Pueughq %’éﬁa&@gfewmrilﬁ%s Wﬂéﬁgkeﬁhy}amtaévﬁé\%ﬁd to

phase spl e Jols
haohed it RRmESoTRAHERHE o*’ﬁ%éﬁi‘ﬁ R (BRI son EBBLFuERETME® |\
with 1.3 ge\aﬂpreramd Mhenlight greesitie oil proddt crystiatlizde onstandihgratgere, 45t grems of t h. 1. 4

granms sodiumchloride in 44 grans deionized water. 1’3& remai ni ng sol vent
was st ri ppef-whiferagysials stithramelting point of 37 TR °C6r §ife apd 0dGNMRianalysisD 01/ 30933

ol ut i Rg. w EEnea o iapE S5 puee bt AreBveddl s Hesiritrie AR

coll ected and the solvent stripped using a rotary evaporator. The |ight
greeni sh oi | product crystallized on standing to give 45 granms of
of f - whi t e @ryst Synghesis of 2aphenylthingthybnenylase (I?JgEA) 39 C. GC and 13C NMR

| ysi f d b 9 | oxy) 5 1- hexyl
Sy ate (1o NS00 s RECiba budE SRk cHBHbS: i jotaRe ik obhing 4

500t hr egnd\@sHildtionHéadyaickivet whashar@siwiiR S0 grdrhd) (023 Binbold) @fz (pmegﬁltﬁ
colum and distillation head/receiver was charged with 50 grans

nol e)l0of 2etppmln1a9t hexgms (1$2anolghwethylegoylge ). &erra(nl dibatyidn ér)acetate é 015

nmet hyl acryl at e 22 di bu fe ram NP a 015
o am 4. et FOR NRSHRa YA dramnstiony ol B reation farti R eblep 1S B0 6
off an azegj dl@tﬁlﬁoﬂfan rﬁﬁé&tﬁi@elofmﬂarm @ethylaet Jﬂate A&stdwdﬁﬁﬁiudnlsabslm
subsi ded, 150 granms of nethylacrylate was added to the flask. This

addi tion pl¥eamseofmeshylagnulateowas added terthe flaskedhis pdditien perednstwasrapsaiad
anal ysi s o &Fﬁé&@gg ion m xture showed <1% unreacted 2-
(phenyl t hi o‘y anol’.”"The reaction m xture was then cooled to 50 C and the

resi dgal. met hyGag thboiatogagshi¢ siadystCoflilie veretioinilkatd dhoted @1 % diit€adasdoziuct ,
2- phenylth| o ethyl acr Iate (50 grans), was a yellow |iquid and was
char act er | fRhgnyihia)sth Tthe msectipnapixpire was then cooled to 50 °C and the residual

methylacrylate was removed by vacuum distillation. The product, 2-phenylthio ethyl
acrylate (50 grams), was a yellow liquid and was characterized by 13C NMR to be >97%
pure.

20
Preparation of PSAs '

The PSAs of the present invention can be made by solution, emulsion or bulk
polymerization methods. The procedures for these polymerization methods are described
below as Method A, Method B, and Method C, respectively.

25
Method A — Solution Polymerization

Comparative Example C-1 and Examples 1 - 14 were prepared using a solution
polymerization method. All components were weighed into a glass bottle having a 120
gram capacity. The contents of the bottles were deoxygenated by purging with nitrogen at

30 a flow rate of 1 liter per minute for 35 seconds. The bottles were sealed and placed in a
rotating water bath at 57 °C for 24 hours to effect essentially complete polymerization.

The polymer solutions were coated onto a 37 micrometer (1.5 mil) polyester film to
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20 Preparation of PSAs The PSAs of the present invention can be nade by

sol uti oRyg @i3gess on or bul k pol ynerization nethqods. The prcavesboress7f or

t hese pol ynerizati on nethods are descri bed below as Method A, Mt hod B,
and Method C, respectively. 25 Method A - Sol ution Polynerization

Conpar ati ve le C-1 and Ex les 1 r. epar Si a solution
pol ymeri i’é‘{‘"@ 908 qunﬁﬁr%gﬁéﬂ{cﬁo%?’é%vm 5'[1? ﬁ?%}ecg gj'l"ﬁ%ag bottle
having ag ﬁg@ﬁu%&@ﬁt&ks%eﬁhﬁmgfsﬁmi&s% Fwﬁg@@ttin‘a%o%fe@atﬂeoxygenat ed
by purgi n nitrogen at ow rate o ter per mnute for 35
seconds. hiﬁhmdltycﬁstdembné by tbzesiieedammﬂhphan et mathads. rEq\ﬁhbmd\/ﬂﬂhBrwdlat h at 57
C for 24 hqurs to effe essentially conpl ete polynerization. The polyner
sol uti ondts \ﬁg‘rdZt égeoﬁs‘gareﬁﬂc ’?t? Xmicroneter (1.5.m 1) polyester filmto -20
WO 1/ 30933 PCT/USOO 21817 provide a dry coating thickness of 25

m croneters (--1 mI) The coated filmwas equilibrated and thereafter
tested uid 5108 zatio3 C and 50%r el atlve hum dity as

descri bed by A Gﬁé (Eg adh5| on est nmet ho uili.brated filnm were
utilized to ngj@ d 06 N5 PR SBihg g kB on PR LRBRIBR O | 20t on
Exanpl es éﬂﬁttﬁeﬁ‘k)l AN dRERR Wepél adtfédrtg 2300 ek And HiXEPaAATh KuebRd hod
( Met hod conponents were added to a 500 nl' beaker and m xed unti |

t he aque@né organi¢ phiasps Were Mmgmem eThwnwgne@gﬂlenMQgemgd & al&aringen
eni are enul sions for

DorBfer Highdsh it b o reRheE RsibR rof pllbtiERich? e RRRISoRER °0° 1O

gram capafdctd in glag B@txr&eamg@flzoigealhehpdcﬁy TheE6nterfl€ 6R G DORISAvedy PUrgi Ng .
with nitrogen at a flow rate of liter per m nute for about 2 m nutes.

The bott |deexxseaee%b)ap@amgﬁulﬂpmé@gan atn Bow sata of héitarperminue forabow® C for 24
hours to n%LthStTﬁesch@ \?&%rla)ée g@%dgé}ﬁ%e‘aqh%@@&hﬁ%‘{wﬁ@bmﬁf ¢ 86 E%ﬁ?ﬁ}; ation,

t he | at exes Were ere eesec 0 renpbve coagulum before

coating apeffet abseﬁﬁallyrtom“ﬂlae poltymemandrﬁt&ﬁ:&q)omﬁ@zeﬁ&i @he RYxes Vere/

mcronmeter (1.5 m]) )(ester filmto provide a
15 filtered through cheesec oth to remove coagulum before coating and evaluation. The

| polymer latexes were coated onto a 37 micrometer (1.5 mil) polyester film to provide a

~ dry coating thickness of about 25 micrometers (~1 mil). The cqated films were
equﬂibrated and thereafter tested under conditions of about 23 °C and 50% relative

| humidity as described by the shear and adhesion test methoels. Equilibrated films were

20 utilized to measure refractive index.

Method C - Bulk Polymerization _
Examples 17 - 29 and Comparative Example C-2 were prepared using a bulk

polymerization method (Method C). The monomer components were mixed in 250 ml

25 glass bottles to which wés added CBr4 (0.2% of total mondmer weight) and
| IRGACURE™ 651 (0.1% of total monomer weight). The contents of the bottles were
thoroughly mixed and deoxygenated by purging with nitrogen at a flow rate of 1 liter per
minute for 2 minutes. Using a knife coater, the mixtures were coated to a thickness of
about 50 - 80 micrometers (~2 - 3 mils) between a primed 38 micrometer (1.5 mil)
30 polyester film and a release liner. The resulting coatings were polymerized using

ultraviolet radiation under a fluorescent black light (about 680 millijoules/cm?) for about

10 minutes. The coated film was equilibrated and thereafter tested under conditions of
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dry coating thickness of about 25 microneters (-1 mil). The coated filns

were equiwblpi/sdessl and t hereafter tested under conditions ofcansse/2337 C and
50%relative humdity as descri bed by the shear and adhesion test nethods.
Equilibrated films were 20 utilized to neasure refractive index. Method C

or cpar ed P 2 L SR HFs BRI S SEHoAreq PR L E SRRt

conponent s m CBr4
(0 2% o & A e e et O A A M A B e

wei ght). The contents of the bottles were thoroughly m xed and
deoxygenat b 1:Jr flowrate of 1 liter per mnute
for 2 m nut Uéz‘éﬂléig—hélwsaﬁs}n xtures were coated to a

thi ckness of atmts S8ms bﬁ@x ah?ra%rqtﬁ gaﬁrs%crylé a01d, 32 'gPEﬁéf‘Ec%fbn@ Md dpth 38

mcrometer (1.5 ml)~ 30 pol'yester filnand a release Finer. The resulting
coati ngs \/v@ranpUMﬁeTM Qkﬂemsaldmgl inifiatemwere| charged diitatai ghass bodlerand polymerized ent

blackllght 6 1111 opl es/ m nut.e The coated
i 1 m vas o CEEDEd atefhod A Meafiied % bty oo, Ketrheoisass Shoss e

01/ 30933 Pgﬁh&gﬁg}gﬁ;&l&e gmgq,t, Tg@e@ and 50%relative humdity as described
by the shear and adhesion test nethods. Equilibrated filnms were utilized

to measure refradtive index as noted above. Conparative Exanple C 1 (BA/ AA
92.5/ 5) 16.65 1.35 grams acrylic acid, 42 grans
aceto m&%%gﬁﬁpyﬁﬁw&@é radical initiator were charged
into a gl ass bot13los gﬁﬂlsbﬁ{ﬂﬁﬁﬂylal@(36 nﬁqsmomedl B giBishREyIR. acl 32 kAl %

solids was 28.0% Refractive_index and adhesion results are gi ven

in Table H. acqtenmaﬁﬁi%’» BrR VAGO M @bﬁw va,_oiu@,l mxgatgo\yemymeg Anieg ghassy |
| at , t .
Sc(r%Gag(raams @%@@n %l?eég 5 aagglé’?&ﬁm ?tg({dg‘%‘l V%C%gﬁfg 94801 2§§g one an

bott| e and Redftagties index| sheardasiadhbsidn resulvk bfeqgiveh inNﬁbRﬂMed % soI i ds vver e

26 9% _ Refractive index, shear, and adhesion results are given in Table
% Exanpl e 2 (BA / AN 1- NOHA 52. 5/ 7. 5/ 40)

Example 2 (BA /AA/1-NOHA 52.5/7.5/40)
9.45 grams butyl acrylate, 7.2 grams 1-NOHA, 1.35 grams acrylic acid, 42 grams

acetone, and 0.036 grams VAZO™ 67 free radical initiator were charged into a glass
bottle and polymerized as described according to Method A. Measured % solids was

20 26.4%. Refractive index, shear, and adhesion results are given in Table II

Example 3 (BA /AA/1-NOEA 72.5/7.5/20)
13.05 grams butyl acrylate, 3.6 grams 1-NOEA, 1.35 grams acrylic acid, 42 grams
acetone, and 0.036 grams VAZO™ 67 free radical initiator were charged into glass bottle
25 and polymerized as described in Method A. Measured % solids were 28.29%. Refractive

index, shear, and adhesion results are given in Table IL

Example 4 (BA /AA/1-NOEA 52.5/7.5/40)
9.45 grams butyl acrylate, 7.2 grams 1-NOEA, 1.35 grams acrylic acid, 42 grams
30 acetone, and 0.036 grams VAZO™ 67 free radical initiator were charged into a glass
bottle and polymerized as described in Method A. Measured % solids was 29.8%.

Refractive index, shear, and adhesion results are given in Table II.
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9.45 grans butyl acrylate, 7.2 grans |-NOHA, 1.35 grans acrylic acid, 42
grans wo1poe3 and 0.036 grans VAZOTM 67 free radical i BRCET/USOURISKRr e
charged into a glass bottle and pol yneri zed as descri bed according to
Met hod A. Measured % solids was 20 26.4% Refractive index, shear, and
adhesion results are given in Table I1. Exanple 3 (BA /AA/|-NCEA
72.5/7.5/20) 13.05 grans butyl acrylate, 3.6 grans 1-NOEA, 1.35 grans

acrylic Eﬁéﬁple!ﬂBﬂ[@[ﬁ/lN@EﬂB&Sﬂﬁm 0. 036 grans VAZOTM 67 free radi cal
initiator were charged into )gl ass_bottle 25 and_pol ynerized as descri bed
T

in Method A Mb3%avams udacrdatenk? @ sramsolodObA - 33 grafns acryligegid, d2ecar . and

adhesi on_resul I i I M %H@a? .. %ﬁﬁb

52.5/7. 5?3833%5%@%&&% %gso\égw s g?r%ycfr atde’i, fr% ar al#ét 1#%@(1%@ ar gms

acryl i c glaisbotda@l polpmedtedams desmibed anMefhdi3h. Yenswred/ M7 s Beré 2€6%:. adi cal
initiator were charged intgo a glass  bottle a-nd,r%il merized as described in
Met hod ARefepgtiveindexoshear.apd aghesiongesds arggivenyin Taple hgex, shear, and
adhesion results are given in Table Il. -22 WO 01/30933 PCT/ US00/ 21817
Exanple 5 (BA / AA/ 1-NCEA 85.5/7:5/7) 15.39 grans butyl acrylate, 1.26 grans
1- NOEA, ExahpleGaBA A INOEACB215/74210)gr anms acet one, and 0. 036 grans VAZOTM

ol yrer i vod adt8sSAmEREaTHEENGA BN AL 35 SRcerilis t5t 3 ggms
Refygact i é&{@&?%?ﬁ@ &a&ns@ﬁﬂZ@d‘h 8% I8 radiedl lififiardk Ve StRAFbedintbabdigss! | -

Exanpl e 82.5/7.5/10) 14.85 grams butyl acrylate, 1.8 'gr ans
1- NOEA, bot#6 agd polymecizgd ascdescriibtd in Meghedd. Mensuredt% selidsawies 27.386 gr ans

VAZOTM 6 ree radical initiator were char.ged. glass bottle and
pol yner i ﬁgﬁaﬁé"ed'é‘g%‘r %ﬁ‘éﬂ af'h aﬁ}gets}?&fe% s l%eaé'ggnegl f/:)}bg%ﬁi ds was 27.5%
Refractive index, shear, and adhesion results are given.in Table II.

Exanple 7 (BA / AA/1-NCEA 79.5/7.5/13) 15 14.31 grams butyl acrylate, 2.34
grans 1- Bxenple? BA HAHSNQEAT9-¥ 713, 42 grans acetone, and 0.036 grans

VAZITM 67 1 1 eg, badl Gal pdidi ddr-akdar ARG, | 11 Ppams QAT BRL IR e and

pol'yneri zed a?ég%ﬁiﬁ%‘é‘g% én t?h%gﬁg&nﬁiasur ed % s%%nés ﬁgr é 27.6%

Ref r act i geansutetone,dnd@:036grams ¥AEOBN67 Beeradicahingiagorwere ichargedinto 2| .
glass bottle and polymerized as described in Method A. Measured % solids were 27.6%.
Refractive index, shear, and adhesion results are given in Table IL

20 Example 8 (BA /AA/DBpNPA 72.5/7.5/20)
13.05 grams butyl acrylate, 3.6 grams DBpNPA. 1.35 grams acrylic acid, 42 grams
acetone, and 0.036 grams VAZO™ 67 free radical initiator were charged into a glass
bottle and polymerized as described in Method A. Measured % solids was 29.0%.
Refractive index, shear, and adhesion results are given in Table IL.
25
Example 9 (BA /AA/DBpNPA 52.5/7.5/40)
9.45 grams butyl acrylate, 7.2 grams DBpNPA, 1.35 grams acrylic acid, 42 grams
acetone, and 0.036 grams VAZO™ 67 free radical initiator were charged into a glass
_ bottle and polymerized as described in Method A. Measured % solids was 28.0%.

30 Refractive index, shear, and adhesion results are given in Table IL
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20 Exanpl e 8 (BA /AA/ DBpNPA 72.5./7.5/20) 13.05 grams butyl acrylate, 3.6
grans DBpWMPALA3E9335 grams acrylic acid, 42 grans acetone, X¢EF/VYP0OABIYr ans
VAZOTM 67 free radical initiator were charged into a glass bottle and
pol yneri zed as described in Method A Measured % solids was 29. 0%
Refracti veg| 10SRAF X ﬁgg | results are.given in Table R 25
Exanple 9 Bp ﬁ> .??’Z%b)QAS grans butyl acrylate, 7.2 grans
DBpNPA, 1.35 gr hha2 gramsl butyleaciylate 4504 geamms DBIRRHALQ.34athntls 4¢8¢icrcidyei2\AZOTM
67 free radical initiato re charged.ipto a gl bott] e_an ol yneri zed
as descr | bEATS StV asRe .41 aemedtpRipR alcabolyaad 5@35%%"@’%&% i ndex,
shear andeallrminfor faelchar b SRt bBriEaRl Bolymerized 3

PCT/ Uson 2 PR g mitiilor diete chareed fntlth ¥ERs D00 B y&xenﬁ_ giixgggrcg?’rés@%%t ';qmg ©
acryl at e, Blethbdgk.a0d 708y Weitght NON3Bisel, 2qupsopydengisophthalathidel@odslinkeramas aidby |
acetate, 0,432 grans isopropyl alcohol, and Q.025 granms VAZOIm 67 _fre

radi cal i niouPsk r&%?%ﬂegaﬁgﬁactwwsd% &%@18@35?%9%&“%9 Fiep b Jable 1.
described according to 5 Method A 0.1% by wei ght

N, N - bi s-1, 2- propyl enei sopht hal am de crosslinker was added to just prior
t o coat i ngExdzeple dd (BACAANABIPPHAGE2/6(Ind adhesi on results are given in

Table I'l. Exa 11 A/ | P 38/ 2/ 8 ans butyl acrylate,
10. 08 grans m@é&&fﬁgﬁyﬁéﬁg&aﬁ@? g@@cﬁggppﬁ&g80%§m&sa‘}?§%&m4g et at e,
0. 86400 anBrairs @y BYetatd| G.869 branisbiRoA 21381 End/0-608 M hids {ago™igdidal
initiator were charged into a glass bottle and meri zed as descri bed

oly
accor di ng TadicaMaitiader were@haged yntoaiglass batlelang ipgfmezind epGeseribédsanshrding @i de

crosslinke d tQ | rior, to _coating. fractive.index ear,
and adhesi M?Y}’?’?s%l ag%a?‘éw&{#'zwﬁ ﬁt"Fé]b%'@r‘?Hy?ene gplﬁgglﬁiﬂ’ ¢ TQSSPF‘@W‘%&/%@
68/ 2/ 30) 1fpjas pEioREciatifg ORefractavelinlied, Sheaf, addGIREGoTERLs A2 4Reli@TBbIBAL Y] i C

acid, 36 grans ethyl acetate, and 0.048 grans VAZOTM 67 free radical
initiator were charged into a glass bottle and polynerized as descri bed

accongi nngjd mx,EhQQ&(@NMBS’E@OTdeX’ shear, and adhesion results are
givenin re I1.
16.32 grams iso-octyl acrylate, 7.2 grams PTEA, 0.48 grams acrylic acid, 36 grams

s

ethyl acetate, and 0.048 grams VAZO™ 67 free radical initiator were charged into a glass
bottle and polymerized as described according to Method A. Refractive index, shear, and
adhesion results are given in Table II.
20
Example 13 (IOA/AA/PTEA 58/2/40) _
13.92 grams iso-octyl acrylate, 9.6 grams PTEA, 0.48 grams acrylic acid, 36 grams

ethyl acetate, and 0.048 grams VAZO™ 67 free radical initiator were charged into a glass
bottle and polymerized as described according to Method A. Refractive index, shear, and

25 adhesion results are given in Table II.

Example 14 (IOA/AA/PTEA 48/2/50)
11.52 grams iso-octyl acrylate, 12 grams PTEA, .48 grams acrylic acid, 36 grams
ethyl acetate, and 0.048 grams VAZO™ 67 free radical initiator were charged into a glass
30 bottle and polymerized as described according to Method A. Refractive index, shear, and

adhesion results are given in Table II.
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Exanpl e 13 (1 OA/ AA/ PTEA 58/ 2/40) 13.92 grans iso-octyl a% ate, 9.6 grans
PTEA, OWABOMI083I8% acrylic acid, 36 grans ethyl acetate, 8B19r ans
VAZOTM 67 free radical initiator were charged into a glass bottle and

pol yneri zed as descri bed according to Method A. Refractive index, shear,
and 25 hesi o | &/ ey N Table I'1. Examlp a 14 (1 QA AA PTEA
48/ 2/ 50)%&?&%%-@?9&%@?0 ate, 12 grans PTEA, .48 granms acrylic
aci d, 36 grans7.4egrapk deioaizat svatern0l40 gbB RFFGDOCWZDSMOBY, 18.2% graami oyl

LB a4 S O AR Bl 0
' in Tahl, .. -24 WO Q1/ 30933 PCT{1)S00/.2181 EX 1 1- NOEA
75151 20) @33&1354%03%@8%; s et Ff‘%%ﬁ%ﬁmﬁ&ﬁﬁ%ﬁa’%@fgﬁ' ,élls. 75

grang butyhesi@tfexlitide giveR ilTaIe IL- NOEA, 1.25 grans acrylic acid, and. 0.05
gram K2S208 were m xed, enulsified and pol ynerized'" as described in Method
B. Refractive index, shear, and 5 adhesion results are given in Table Il. .
Exanpl e M R / 7.4 grans dei onzed water, 0.40 gram .
RHODOCAL Z .%&Iﬁéﬁ&@%’ﬁﬁcryl ate, 7.5 granms 1-NOEA, 1.25 grans
acrylic acid, FnflgQnkdenie $25%10840Ean RHGUOCAIODSAO™| 13. 28 gand buty :

pol yneri zed as described i n Method B. Refractive index, gszgear, and, .
adhesi on acedae(s5 gramsgl-NOEA . A% grams)acrylic.agid, prd 0.97 gram Ko3a08 WsryRixedi ve

Exanpl e G2 Conparative Exanple C.2 .an lgs.17. - .2 re prepared
acct? di ngem‘HSIﬁgg st Pfﬂﬂm@%fgi%di%fq{g’emmgﬁn&ﬁﬁﬂl? ’Wg“t"\é\g’qaﬁ a?gbl e .l
bel ow. A‘%F&ﬁ(’eg Eéld?e?fveﬁ@riT&ﬁétlﬁ | OA and 10 parts AA was prepared for
t hese exanples. Al values in Table | are parts by weight based on a total

of 100 parts nononmer. Refractive index, shear, and adhesion results are

given in ]-];-)?a?rllp esI f7—3&at-1r Lr%pgrati\gé(égy&lﬁlelc%‘/ AA SYr up DBi PPHA DBsBPHA PEA

Comparative Exampie C-2 and Examples 17 - 29 were prepared according to

15 Method C using the monomer components noted in Table I below. A premix syrup of 90
parts IOA and 10 parts AA was prepared for these examples. All values in Table I are
parts by weight based on a total of 100 parts monomer. Rgfractive index, shgar, and

adhesion results are giveh m Table II.

20 - Table I
Example | IOA/AA
| Syrup | DBiPPHA | DBsBPHA | PEA
1 90/10) .
Cz |7 100
17| 80 20
18 | 60 20
19 40 60
20 | 20 20
T | 100
2 80 20
3| 60 20
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(90/10) G2 100 17 80 20 18 60°40 19 40 60 20 20 80 21 100 22 80 20 23

60 40

- 2W0\@1/We31B0933 PCT/ USO0/ 21817 Exanpl e | QA AA Syr upPOBUSSIISDBSs BPHA

PEA (90/10) 24 40 60 25 20 80 26 100 27 80 20 28 60 40 29 40 60
Exanpl e 30 (DBsBPHA/ EB-9220 99/1) A PSA adhesive conposition was prepared

by m xing 99 parts
ur et hane acryl at e,
nmononer wei ght) in g
warnmed to 65 C for 1
on a polyester film
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Example 30 (DBsBPHA/EB-9220 99/1)

A PSA adhesive composition was prepared by mixing 99 parts DBsBPHA, 1 part

EB-9220, a hexa-functional aromatic urethane acrylate, and 1.5 ‘parts of TPO

photoinitiator (1.5% of total monomer weight) in an appropriately sized container. The

mixture was warmed to 65 °C for 15 minutes and then mixed again. The mixture was

coated on a polyester film using a knife coater to a thickness of approximately 25 microns.

The coated film construction was passed under a 300 watt/cm UV lamp at a speed of 20

ft/min (6.1 m/min) and then heated in a 100 °C oven for 1 minute. Refractive index, shear,

10

Example 31 (DBiPPHA/EB-9220 99/T)

A PSA adhesive composition was prepared as described in Example 30 with the

exception that DBiPPHA was used instead of DBsBPHA. Refractive index, shear, and

15

adhesion results are given in Table II.

and adhesion results are given in Table II

Table IT

Example

Formula

PSA
Type

Refractive

Index

Shear (min)

Adbhesion
N/100mm

Comparative Example C-1
BA/AA (92.5/7.5)

Solution

1.4684

475

71
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exceptlon t hat DBi PPHA was used i nstead of DBs BPHA. Refractlve

E&?&ﬁm e

shear, X¥R01308333dhesion results are given in Table H TaBl&¥§o PSA
Refractive Adhesion Formula Type I ndex Shear (min) N 100mm Conparative
Exanple C1 BA/AA (92.5/7.5) Solution 1.4684 4.75 71 -26 WD 0150933
PCT/ US ample E£xanmple PSA Refir apSiave |[ARefractive Fornul a Type| | icdhesioneal
(mn) N100mm Exanple 1 BA/ AAJ1- NOHA(742.5/7.5/20) Solution IL.4913 10.80 59
Exanpl e| 2 BA /AAFqumHA(52 5/ 715/ Tepe Sql utindex 1. 51 $hear nyp) 69 B BA
[ AA/ 1- NCE a 75 20)—Sotutifom 14971857 80 7#Exanpte 41T BA—— ]
/AA/l-Nﬁ?'?Q%?? 5/40) Sol uti¢n 1.523§ 749 15 FExanple 5 BA|/AA/ | - NOEA
(85. 5/ 7| BATAARCNOHA(7215/7:320) 38 Solutidax dnplist9d3BA| / AAID-880EA ( 82. 5897. 5/ 10)
Sol utiop-1.4848 39 70 Exanple{Z BA/LAA/1-NOEA {79 5/7 5/13} Solution
1. 4902 BExampleXanpl e 8 BA /AA/DBpNPA (|72.5/ 7.5/ 20) Solution{1.4900 125 17
Exarrple ol ytd.qm 1{513 2 2| Ex le 10
BA/ AN DB &Mﬁ@%@%@ 1) 4 S 200 18T 1 O1B2 2 By
Example 3 : '
BA /AA/1-NOEA (72.5/7.5/20) Solution 1.4978 57.80 74
Example 4 '
BA /AA/1-NOEA(52.5/7.5/40) | Solution 1.5236 749 15
Example 5
BA /AA/1-NOEA (85.5/7.5/7) Solution 1.4795 38 67
Example 6
BA /AA/1-NOEA (82.5/7. 5/10) Solution 1.4848 39 70
Example 7
BA /AA /1-NOEA (79.5/7.5/13) | Solution 1.4902 36 77
| Example 8
| BA /AA/DBpNPA (72.5/7.5/20) | Solution 1.4900 125 17
Example 9
BA /AA/DBpNPA (52.5/7.5/40) | Solution 1.5137 3842 2
Example 10 |
BA/AA/DBiIPPHA (68/2/30) Solution 1.4886 9.0 55
Example 11
BA/AA/DBIPPHA (38/2/60) Solution 1.5148 5 81
Example 12
IOA/AA/PTEA (68/2/30) Solution 1.5007 5.35 67
Example 13
IOA/AA/PTEA (58/2/40) Solution 1.5112 6.90 68
Example 14
IOA/AA/PTEA (48/2/50) Solution 1.5256 6.80 64
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Exanpl e 11 BA/ AA/ DBi PPHA (38/2/60)
| O AN PTRO 91639933/ 30) Sol ution 1.5007 5.35' 67 Exanple 13 |

N Bt

Sol utlon 1.5148 5 81 Ex

B kSovinn

(58/2/40) Solution 1.5112 6.90 68 Exanpl e 14 | QA AA/ PTEA (48/ 2/ 50)

Solution 1.5256 6.80 64 -27 WD 01/30933 PCT/ US00/ 21817 Exanpl e PSA
Refracti v¢ gidhsie on Fornmul a Type NOESA Shé Refraative [V 100nm  ExappiAdhésSion
BA/ AN/ 1- NDEA (75/5/20) Enul sion 1} 4963 70|52 _ Exanpl e 16 BA/ AA/[L- NOEA
(61/ 6/ 33) |Emul si onFermules 230 47 | cHiper afi vémmanpl eSheay (mip) Ap Not)0ngm
Bul k 1.4704-165 Exampte— 7O AABBripPRA (727 8 20)Bul k11841 40—75
Exanpl e 18? M%BI PPHA (54/6/4p) Bulk 1.4965 4,000 82 Exanp|e 19
U 0O BRABNGEAD 0t 1 Siamutiagy SpisEarpl s 209 VI 0B PP
63 Exanpl Exampled AA DBsBPHA (72| 8/ 20) Bl k 1. 4834 10, 000+ 62 | Exanpl e 23

BA/AA/1-NOEA (61/6/33) Emulsion 1.5176 230 47

Comparative Example C-2

IOA/AA (90/10) Bulk 1.4704 105 69

Example 17

I0A/AA/DBiPPHA (72/8/20) Bulk 1.4841 40 75

Example 18

IOA/AA/DBiPPHA (54/6/40) Bulk 1.4965 4,000 82

Example 19

I0A/AA/DBiPPHA (36/4/60) Bulk 1.5134 7,600 90

Example 20

IOA/AA/DBiPPHA (18/2/80) Bulk 1.5309 2,500 91

Example 21

DBiPPHA (100) Bulk 1.5568 3,200 63

Example 22

IOA/AA/DBsBPHA (72/8/20) Bulk 1.4834 10,000+ 62

Example 23

IOA/AA/DBsBPHA (54/6/40) Bulk 1.4976 - 10,000+ 57

Example 24

IOA/AA/DBsBPHA (36/4/60) Bulk 1.5132 10,000+ 60

Example 25

I0OA/AA/DBsBPHA (18/2/80) Bulk 1.5283 7,600 48

Example 26

DBsBPHA (100) Bulk 1.5532 10,000+ 40

Example 27

I0OA/AA/PEA (72/8/20) Bulk 1.4856 10,000+ 46
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| OA/ AA/ DBsBPHA (54/ 6/ 40) Bul k 1.4976 10, 000+ 57

(36/ 4/ 6WO BAMB31. 5132 10, 000+ 60 Exanpl e 25 |0A/AA/DBsBrBﬁZ"{5?§§‘§%

Exampl e 24 |

DBs BPHA
0) Bul k

1.5283 7,600 48 Exanple 26 DBsBPHA (100) Bul k 1.5532 10, 000+ 40 Exanple

27 | OA AA/ PEA (72/8/20) Bul k 1.4856 10, 000+ 46

PCT/ USO;
(mn) N
Exanpl e
DBs BPHA
(99/1)

i nventi
departi

under st ¢
5 il ust
-exanpl e

-28 WD 01/ 30933

anmpte PSA Ref

mmle 28 |1 QA A

29 | QN APérila( 36/ 4/ 60)

ER 9920 /99/ 1\ Bl]l le1

ra Ve
A/ (5
Bllyke 1.

B A44. Q44

Zﬁgﬁgﬁﬁa

515hdeR, 0

QA7

For mul @ Type| T ifresionca
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D0 Shear (ngba)np| &N/H0mm
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Various modifications and alterations to this invention will become apparent to

those skilled in the art without departing from the scope and spirit of this invention. It

should be understood that this invention is not intended to be unduly limited by the

illustrative embodiments and exaxhples set forth herein and that such examples and

embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims as set forth herein as follows.
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is a pressure-sensitive adhesive. 5 2. The pressure-sensitive adhesive
accor di ng WQOUSMBIN 1, wherein the pressure- sensitive adhesPCEUSHIHPBILes at
| east one nmononer that contains (neth)acrylic functionality. 10 3. A
pressure-sensitive adhesive conprising at | east one aronmatic nononer of the
fol |l ow ng Wﬁ'{"i”éi (gd Ar-X-(R-On R2 wherein: Ar is an aronatic group
which is urrsugo'sgrr‘la"lg%—ecf—or substituted with a 15 substituent selected from
t he group consisting of Bry-and (R3) wherein y represents the nunber of
brom ne substltuents attached to the aromatic group and is an integer from

0 to 3; R3lis aAseqmpostionhavinemrehagtivg lndex gf aticasy 148 veherein said qomposition
represent s; sl{‘éreﬂﬁ?%’géns velgﬁh tituents attached to the aromatic 20 ring

and is an in rom provided that both y and z are not zero;, X
i s ei Sher oxygen or sulfur n |s 0to 3; R' |s an unsubstituted straight or
branched al kyl L] nki ng % to 12 5. carbons; and R2 is either H or
CH3. 4. Thé predbePEsEyY] §F? sive pecor r‘ﬁF te)W(li‘Fr&mﬂhSPfWﬁlé‘ieel nzis
1 and R3 i Serijti tardﬁegmd;ﬁ&,reaﬂ%aq b I HTTHY
YRR Bk TTTPET WO 0§3096§§%P&%%g%§§@%§?mﬁ

pressure-sétnstmnalttyadhem ve according to claim3, wherein Ar is a naphthyl
group 5 6. The pressure-sensitive adhesive according to claim3, wherein n
is 0 or 1.

10 3. A pressure-sensitive adhesive comprising at least one aromatic monomer of the
following formula: |

o)
Ar—X—(R'-0)- R?

wherein:
Ar is an aromatic group which is unsubstituted or substituted with a
15 substituent selected from the group consisting of Bry and (R,
wherein y represents the number of bromine substituents attached to
the aromatic group and is an integer from 0 to 3;
Rlisa straight or branched alkyl of 2 to 12 carbons; and
z represents the number of R? substituents attached to the aromatic
20 _ ring and is an integer from O to 1,
provided that both y and z are not zero;
X is either oxygen or sulfur;
nisOto 3;
R' is an unsubstituted straight or branched alkyl linking group of 2 to 12
25 carbons; and
R? is either H or CH3,

4, The pressure-sensitive adhesive according to claim 3, wherein z is 1 and R is a

straight or branched alkyl of 2 to 8 carbons.

20 ) 0 A I
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7. The pressure-sensitive adhesive according to claim3, wherein the _.
refractiweoigdex is at |least 1.48. 10 8. The pressure- sePGI/USM0EIsKThesi ve
according to claim3, further conprising: at |east one acrylic nononer
selected fromthe group consisting of nononmeric acrylic or nethacrylic
acid ester of a non-tertiary al kyl alcohol of about 1 to about 12.

carbons. 15 9. The pressure-sensitive adhesive according to claim 3,

further opnpr Iﬁef}ﬁes@,ﬁreL&aﬁhve adifRsive lad¢ordmB Ao Blaih Gp Whyseai Az 8 gmu yh the
aromatic nononer(s). 10. The pressure-sensitive adhesive according to claim
3, furtherovmnpri si ng at least one acrylic nonomer selected fromthe group
consisting of nononeric 20 acrylic or nethacrylic acid ester of a
non-tertiary al kyl alcohol of about 1 to about 12 carbons, and at | east
one Pol arg, "oNOrRIprésspre-sensitive adtesiveiatdording tackim 3, wheshomisrGerl.and acrylic
nmononer (s). 25 11. The pressure-sensitive adhesive according to claimS§,
wherein the acrylic nononer is selected fromthe group consisting of

1- but anol 1-- Q@ﬁls e

1- net hyl -I - but ancﬁ&gkx &nﬂﬁ rgﬁ?gnof%@rwl:lalrﬁ% %gﬂtg}eﬂnfthgﬁo O-andex

met hyl - | -iparieasndl4s. 2- et hyl -I -but anol, 2-ethyl-I-hexanol,
3,5,5-trinethyl-I|-hexanol, 3- hept anol , 2-octanol, 1-decano| , 1l-dodecanol
and m xtures thereof. 30 12. The pressure-sensitive adhesive according to
clajgn 9, gher efip SrBQuRleftitivoRARBRE @8dording 1§ EiaﬁﬁBeﬂxrfhéﬁ&rhﬂi@slﬂE oup
consisting of ethylenically unsaturated carboxylic -

AR I | |at dgasy ¢ne|acryhc|mq>nomq; selegtedyiyop the oo WURJW MeRAIpEriGycj ds,

phouphor | €7 anetbatc T id e Sty ARG B ok THERAFAEC

N-vinyl |aebcaes, and N, N di al kyl am noal kyl acryl ates, ethylenically
unsaturated nitriles, and m xtures thereof. 5 13. The pressure-sensitive
adhesi ve according to claim 12, wherein the polar nononer(s) are selected

fr 023t he groupyr dlfeoﬁ}éﬁsﬁt -ﬂﬁsﬂ@e ﬁtg{e\éiv’e%c@tﬁﬂﬁg t5B1aBA S, flriher 8thkising 4tA&RDI C

aci acryl am acryl am acrylonrtrile, met hacrylonitrile, and .
m Xt ur es one polar monomer copolymenzable with the aromatic monomer(s) .

10.  The pressure-sensitive adhesive according to claim 3, further comprising:
at least one acrylic monomer selected from the groﬁp consisting of monomeric
20 | acrylic or methacrylic acid ester of a non-tertiary alkyl alcohol of about 1 to about 12
carbons, and _
at least one polar monomer copolymerizable with the aromatic monomer(s) and

acrylic monomer(s).

25 11.  The pressure-sensitive adhesive according to claim 8, wherein the acrylic monomer
is selected from the group consisting of 1-butanol, 1-pentanol, 2-pentanol, 3-pentanol, 2-
methyl-1-butanol, 1-methyl-1-butanol, lémethyl-l-pehtanol, 2-methyl-1-pentanol, 3-
methyl-1-pentanol, 2-ethy1-l-butan01, 2—ethyl-1-héxanol, 3,5,5-trimethyl-1-hexanol, 3-
heptanol, 2-octanol, 1-decanol, 1-dodecanol, and mixtures thereof.

30
12.  The pressure-sensitive adhesive according to claim 9, wherein the polar
monomer(s) are selected from the group consisting of ethylenically unsaturated carboxylic

-
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t hereof. 10 14. The pressure-sensitive adhesive according to claim 3,
wher ei n "t WO 8983 i c rononer (s) are sel ected fromthe grouBCEESWABITg of
6- (4, 6-di brono- 2-i sopropyl phenoxy)-1- hexyl acryl ate,

6- (4, 6-di brono- 2-sec-butyl phenoxy)-1-hexyl acrylate, 2,6

di br omo- 4- BQRY leaREchit @qﬁﬁémh@ed auﬁmw BTt A1Rang vh | phREpHOrRL
2-(1- naphtgﬁyl oxy) - al-et hyl acryl ate, ) (’Zthé?i ht h9I O;é)gl)%%uet}%ﬁ? acr%fdgte

6- (1- napht hgrwhnwleslN,Esilﬁhxwubamuquaﬁceylmqearmafmllha,qtmgz)anqi Nolxyl acryl at e,

Pnenoxy ot HASHibAE Mtk RlBychn 6 0RRM-EHYBID srboRBltes BRI o
claim 10, further conprising a crosslinker. 20 16. The pressure-sensitive

adhe5|ve according to claim10, further conprising one or nore noDNOMErs
sel ecBed fA3m t Ale gressyesensiive adhesiye ageargingde claim 12vwh9rpmatbepakaé 2-

hydr oxyet hyl,, ﬁe{(‘ef‘ﬁrg selsbted B th%%‘iinvg} %%ﬂﬁgﬁggtr?ﬁ%’?ﬁ% aci 5métﬂac 1€ acid

pressure-sen5| adhesive accor her FisSihg a

t acki fi er. itaéonicisdd acedamide; mﬂmbtjla«md&dkmyﬁouﬁnhcnﬁﬁﬂcmxﬁmlalaad mittres
further conprising a plasticizer. 30 19. The pressure-sensitive adhesive
accordi ng thereatai m 3, wherein the aromatic nononer is 2- phenyl t hi o- |
-ethyl acrylate. _32_ 11111111121111 |11 211111 Il 1111 C L WD 01/30933
PCTI US00/ 21817 20. A substrate coated with a pressure-sensitive adhesive
conprilsi nglan afhepréssurersonsities adhesivh acéatlingwp nigirh 3y whemin Be afomatic( R - O n

e T Shorfig e e Tl e B b P TR Sheond of oy
and (R3)  phenoxy)-1- hexyl acrylate, 6-(4,6-dibromo-2-sec-butyl phenoxy)- l-hexyl acrylate, 2,6-
dibromo-4-nonylphenyl acrylate, 2,6-dibromo-4-dodecyl phenyl acrylate, 2-(1-
naphthyloxy)-1-ethyl acrylate, 2-(2-naphthyloxy)- 1-ethyl acrylate, 6-(1-naphthyloxy)-1-
15 hexyl acrylate, 6-(2-naphthyloxy)-l-heXyl acrylate, 8-(1-naphthyloxy)-1-octyl acrylate, 8-
(2-naphthyloxy)-1-octyl acrylate, and phenoxy ethyl acrylate.

15.  The pressure-sensitive adhesive according to claim 10, further comprising a
crosslinker.

20
16.  The pressure-sensitive adhesive according to claim 10, further comprising one or
more monomers selected from the group consisting of vinyl esters, vinyl acetate, 2-

hydroxyethyl acrylate, styrene, and mixtures thereof.

25 17.  The pressure-sensitive adhesive according to claim 10, further comprising a

tackifier.

18.  The pressure-sensitive adhesive according to claim 10, further comprising a

plasticizer.
30

19.  The pressure-sensitive adhesive according to claim 3, wherein the aromatic

monormer is 2-phenylthio-1-ethyl acrylate. -

A



wherein y represents the nunber of brom ne substituents attached to the
aromat i aygopsgesxrnd is an integer fromO to 3; 10 R3 i s a ECTUSYI2A81Gr
branched al kyl of 2 to 12 carbons; and z represents the nunber of R3
substituents attached to the aromatic ring and is an integer fromO to 1,
provi ded that both y and z are not zero; X is either oxygen or sulfur; 15
nisOto3; R is an unsubstituted straight or branched al kyl |inking group of
2 to 12 opar bQQsubsaare cBatel withi 4 pressuké-sensitive adBésivElcontpiinplddsdrombge accor di ng
to claim 20, wherein said substrate material is selected fromthe group
consi st i rgensmes gfthe followipgfemmlane, pol yet hyl ene, pol yvi nyl chl ori de,

pol yester, cellul ose acetate, ethyl cellulose, cellulose triacetate, woven
fabric, air-laid webs, netal, netallized polyjperic film and ceram c sheet
material . 25 22. The substrate AecaX<H{RY-0J i , wherein said coated
substrate is selected from the group consi &ti ng/of | abel s, t apes, signs,
covers, and marking indices. 'L E LRyt HLLpoeerr el -33

5 wherein:
Ar is an aromatic group which is unsubstituted or substituted with a
substituent selected from the group consistihg of Bry and R,
wherein y represents the number of brominq substituents attached to
_ the aromatic group and is an integer from 0 to 3;
10 R3 is a straight or branched alkyl of 2 to 12 carbons; and
z represents the number of R? substituents attached to the aromatic
ring and is an integer from Oto 1, |
provided that both y and z are not zero;
X is either oxygen or shlfur;
15 _ nisOto 3; _
R! is an unsubstituted straight or branched alkyl linking group of 2 to 12
carbons; and

R? is either H or CH3,

20 21.  The substrate according to claim 20, wherein said substrate material is selected
from the group consisting of paper, polypropylene, polyethylene, polyvinyl chloride,
polyester, cellulose acetate, ethyl cellulose, cellulose triacetate, woven fabric, air-laid

webs, metal, metallized polymeric film, and ceramic sheet material.

25 22.  The substrate according to claim 20, wherein said coated substrate is selected from

the group consisting of labels, tapes, signs, covers, and marking indices.

. % € L M § =
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