0 OQL 982 Description The present invention relates to a photopol yneri -
zabl'e mixture which contains, as the essential conponents a) a conpound,
whi ch is polynerizable by a free-radical mechani sm and has term na
ethylenically unsaturated groups; b) a polymeric binder; and c) a

pol yneri zation initiator which can be activated by radiation.

Phot opol yneri zabl e m xtures of this type have been disclos%Fvgg(ysfma
in US-A 2,760, 836, 3,060,023 and 3, 149, 975. The pol yneri zabl e

et hyl eni cal l y unsaturated conpounds described in these publications are
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Photopolymerizable mixtures of this type have been
disclosed, for example, in US-A 2,760,836, 3,060,023 and
3,149,975..The polymerizable, ethylenically unsaturated
compounds described in these publications are low-
molecular weight and high-molecular weight compounds ha-
ving terminal or lateral vinyl groups or vinylidene
groups, in particular acrylic and methacrylic acid esters
of low-molecular weight or high-molecular weight polyhy-
droxy compounds. In practice, photopolymerizable mate-
rials based on esters of this type as the polymerizable
compounds -have gained acceptance almost exclusively.

_ Among these, the low-molecular weight representatives in
% particular are preferentially used for industrial purpo-
ses.

'During the processing of photopolymerizable materials
of the type mentioned above it is necessary to eliminate,
or at least to suppress as far as possible, the influence
of the oxygen present in the ambient air on the free-
radical polymerization. In most cases this is achieved by
covering the photopolymerizable layer with a removable
cover sheet which is impermeable to oxygen (US-A
3,060,026) or with a cover layer which is impermeable to



radiéaf pol yneri zation. In nost cases this is achieved by covering the
phot opol yneri zable |ayer with a renovabl e cover sheet which is inperneable-~._
t o -oxygen (US-A 3,060,026) or with a cover layer which is inperneable to

0 098 982 oxygen and is soluble.in the devel oper used (US-A3334889831) - By;j} ‘
this measure it is prevented that during the |ight-induced poPynerlzation \\///

oxygen diffuses into the |ayer and cause@ chain termination re-actions
which re- sult in an inconplete polynerization and thus in a redu- ced
light sensitivity. It . is a disadvantage of, these known rials that -an
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It is a disadvantage of these known materials that an
additional process step is required for the application of
the cover film or cover layer. In addition, the image reso-
lution is reduced when self-supporting cover films, which in
general have a thickness of about 20 Jum, are employed in’
contact copying processes. Cover layers which are soluble in
developer lead to an increased developer consumption and to
an additional pollution of the waste water. Therefore,
attempts have been made to develop photopolymerizable
materials which even without a special cover layer exhibit a
sufficient light sensitivity in the imagewise
polymerization. '

_ DE-A 28 30 143 discloses a material of this type which

15/ contains specific, polymerizable compounds having a higher
molecular weight, and specific initiator systems, and for
this reason has a low sensitivity to oxygen. The polymeri-
zable compounds employed are acrylic or methacrylic acid
esters which have been obtained by reacting acrylic or
methacrylic acid with bis-epoxy compounds.

Similar materials, which are preferentially employed for
the production of photoresist images, are described in
DE-A 26 02 410.



DE-R_28 30 143 discloses a material of this type which contains specific, .
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“radi ati on- pIMEIY AR LRR SFXREAH ta%e 10 general, it is, however,

impossible to achieve such a combination of properties

without adding further monomers which, in turn, have a
negative effect on other advantageous properties.

It has, therefore, been the object of the present inven-
tion to find radiation-polymerizable mixtures which are
distinguished by a high radiation sensitivity, which do not
crystallize and nevertheless produce untacky surfaces, in
particular when no oxygen-inhibiting cover layer is applied.

The invention is based on a radiation-polymerizable mix-
ture” which contains, as the essential components,

a) a'compound which can be polymerized by a free-radical
mechanism and contains terminal acrylic or methacry-
lic acid ester groups; _

b) a polymeric binder, which is soluble or at least
swellable in aqueous-alkaline solutions;

c) a polymerization initiator which can be activated by
radiation.

The mixture of the invention is characterized in that it
contains, as the polymerizable compound (a), a compound
according to the general formula I

R, B R
. '12 : ) ' o l )
-R, - -CH, - c (1
. Z/C\C 0~y = (€t 00y =Ry ~(0CH, )y =CHy 0\%_/ N,
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group, a biphe
formed by two

oxygen or sul palkydeos groupl Whiehghaspbeenagubstituted by carboxylic

acid groups or carboxylic acid alkyl ester groups, halo-
gen atoms or phenyl groups and which, via such a
substituent, may optional1y be connected to the group
R1 of another molecule;

Ry 1is a hydrogen atom or a methyl group; and .

m is 0 or 1, m being 1 if Rj is a naphthylene group or a
biphenyldiyl group. |

Examples of possible Rj groups are naphth-2,7-ylene,
naphth-1,5-ylene, dinaphth-l-yl-methane- ,2'-ylene (sic),
biphenyl-4,4'-diyl and 1,1,l-triphenyl-ethane-4,4'-ylene.
Those groups are preferred, in which two phenyl groups are
connected by an oxygen or sulphur atom or by a substituted
alkylene group, in paréicular by an oxygen atom or by an
alkylene group substituted by a carboxylic acid ester group.

The polymerizable compounds contained in the mixture
according to this invention can be prepared using known
methods. It is, for example, possible to convert polyvalent
phenols HO-Rj}-OH into bis-(8-hydroxy-ethoxy) aromatic com-
pounds by reacting them with ethylene carbonate, ethylene
oxide, propylene oxide or styrene oxide (as described in
Houben-Weyl, Methoden der Organischen Chemie [Methods of
Organic Chemistryl (1965), Volume VI/3, pp. 75 et seq.
and pp. 79 et seq.); By azeotropic esterification with
acrylic or methacrylic acid, polymerizable compounds of
the general formula T with m=l are obtained from these
bis-(B—hydroxy-ethoxy) aromatic compounds.
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al kybene group which has been substituted by carboxylic acid groups or
carboxylic acid al kyl ester groups, halo- gen atons or phenyl groups and
whi ch, via such a substituent, may optionally be connectedot ggghesggroup
of another nolecule; R2 is a hydrogen afomor a nethyl group; and m i
or 1, mbeing 1 if Rl is a naphthyl ene™group or a bi phenyl diyl group.
Exanpl es of possible RL groups are naphth-2,7-ylene, naphth-1,5-ylene,
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The photopolymerizable mixtures according to the pre-
sent invention further contain polymeric binders. A great
variety of soluble organic polymers can be empolyed,
which are soluble or .at least swellable in agueous-
alkaline solutions, since layers containing such binders
can be developed with the preferably employed aqueous-
alkaline developers. Binders of this type can, for exam-
ple, contain the following groups: -COOH, -PO3H3, -SO3H,
-S02NHy, or -S03-NH-CO-. Examples of these are: maleate
resins, polymers of 8-methacryloyloxy-ethyl-N~{(p-tolyl-
sulfonyl)-carbamate and copolymers of these and similar

U monomers with other monomers, furthermore methyl
methacrylate/methacrylic acid copolymers, or copolymers
of methacrylic acid, alkyl methacrylates and methyl me-
thacrylate and/or styrene, acrylonitrile and the like.

The preferred binders are, however, copolymers of
styrene and maleic acid anhydride or of styrene and ma-
leic acid esters.

A large number of substances can be used as photoini-
tiators. Examples are benzoin, benzoin ethers, polynuc1e¥
. ar gquinones, for.example 2-ethyl-anthraquinone, acridine |
derivatives, for example 9-phenyl-acridine,
9-p-methoxyphenyl-acridine,



bi"s~({ err] - hydroxy-et hoxy) aromatic conpounds. 0 098 982 -5- Hal ogen

met hyl aromatic conmpounds of the fornula [err] can be directly reacted with
an ethyleni- cally unsaturated carboxylic acid in the prese@cgggfggzbase 0‘\\
with a netal salt of such an acid, whereby pol ynerizabl e conpounds of th
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prepared by reacting hydroxy-nmethyl aromatic conpounds with correspondln
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In addition to monomers, binders and photoinitiators the
w mixtures according to this invention may contain various
other conventionally used admixtures, such as inhibitors to
prevent thermal polymerization of the monomers, hydrogen
donors, sensitometric modifiers, dyestuffs, colored and
uncolored pigments.,

These constituents advantageously should be selected
such that their absorption in the range of actinic
radiation which is important for the initiation process, is
as iow as possible.

Within the scope. of this invention, actinic radiation is
to be understood as any radiation, the energy of which
w corresponds at least to that of shortwave visible light.
Longwave UV-radiation, but also electron radiation, X-rays
‘and laser radiation are particularly suitable.

Using the mixtures according to this invention, pho-
topolymerizable layers which possess a high sensitivity
to light are obtained, even if no oxygen-inhibiting cover
layer is applied. Even without a cover layer, the layers
show no signs of tackiness and in the exposed state are
resistant to alkaline developers and acid alcoholic foun-
tain solutions.



nongers with other nononers, furthernore nethyl nethacryl ate/ methacrylic
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dried.

Then, the copying layers are exposed and developed in

known manner. Suitable developers are aqueous, preferably

&; aqueous-alkaline, solutions, for example, of alkali metal

phosphates or alkali metal silicates which may contain small

quantities of miscible organic solvents and surfactants.

The mixtures accofding to the invention can particularly

advantageously be used in the form of presensitized copying

materials on suitable'supports, such as, for example, alumi-

num or zinc, for the photomechanical production of offset

printing plates. Further possible applications are the pro-

duction of dry resist films, relief images, screen printing

stencils and color proofing films, or their use as a pho-~

toresist solution.

% In the text wich follows, the preparation of the poly-

merizable compounds is initially explained., The examples

which follow describe individual embodiments of the mixture

of the invention. The employed quantities of the individual

layer components are indicated in parts by weight (p.b.w.).

Unless otherwise stated, percentage ratios and quantity

ratios are to be understood as weight units.



other conventionally used adm xtures, such as inhibitors to prevent thernal
pol yneri zati on of the nononmers, hydrogen donors, sensitonetric nodifiers,
dyestuffs,- colored and uncol or ed pi gments. These constituent §98 982
advant ageously shoul d be selected such that their absorption in the range
cof actinic radiation which is inportant for the initiation process, is as
_ low as possible. Wthin the scope of this invention, actinic radiation is
: to be underst oodpag mgog%%t 'ofq:thfeh‘ge%%ra@iy £Qfrni YYg'aCE Q2R %@g@%aatasl east
to that of shortwave vi t ngwave UV-radi ation,

.. el ectron radf@lleys X-rays and Iaser radi ation are partlcularly SU|tabIe.
Lbkﬂg the m xtures according to this invention pho- topolynerizable | ayers

- uhnch possess, 2 Al ikl W pig e Be BpLtenksngd 0

.- layers ShOM/nO signs of tackiness and in the exposed state are resistant to

.. al kaline dev op Ic | | ' ) 0 2
: -7- The manu act 3422 Pcbl "E’lgeeng:qul \}:glyfr:r"(ws%tlﬁré B{idg §? Sﬁg@ﬁ to a m‘i%%u%%
e of 22 g (0 11 mole) of 4, 4'-d1hydroxy-diphenyl ether,

2 g of sodium hydroxide and 200 ml of water, at 95-

100° C within about 5 hours. After cooling down, the

. product is filtered by suction and dried. Yield: 27 g
~ . (0.093 mole; 85 %); melting point 133-135° C.

b) At a temperature of 95-100° C, 66 g (1.5 moles) of ethy-
lene oxide are added to a mixture of 150 g (0.5 mole) of
2,2-bis-(4-hydroxy~-phenyl)-acetic acid butyl ester, 10 g
of sodium hydroxide and 400 ml of water. The reaction
mixture is cooled down, and the product is extracted
from the aqueous phase by means of ethyl acetate. The

* solvent is distilled off in vacuo. 140 g (0.36 mole,
72 %) of the oily product are obtained.

¢) A mixture of 75 g (0.4 mole) of 4,4'dihydroxy-biphenyl,
U 78 g (0.88 mole) of ethylene carbonate and 2 g of
pulverized potassium hydroxide is heated to 170-190°C
for 2 hours. After cooling down, the sparingly soluble
product is freed from remainders of the starting
materials by washing with ethyl acetate.
Yield: 84 g (0.3 mole; 75 %)



m xture of the invention i's carried out in known ranner. For exanple, the
m xture is dissolved in a solvent and the sol ution or disp&r &8” #g theq/ﬁ_
applied to the intended support -as a thin filmby die-coat n@, s% yi

di p- coating or roller application, and gs-subsequently dried. Then, th
copying | ayers are exposed and devel oped in known nanner. Suitable
devel opers are aqueous, preferably aqueous-al kalinée, solutions, for
exanpl e, ofpal Xpbbtrepht ebesphiieatbonabRahlkoryhited| ptanesswhi ch may
contain small ‘quantities of mscible organic solvents and surfactants. The
“m xtures according to the invention can particularly advantageously be used
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stated, percentage ratros an y rafios are to be understood as
wei ght units. The toluene solution is washed with 2 N of sodium

U hydroxide solution and with water. After concentration

in vacuo, the solvent remainders still present are
evaporated at 60°C and 0.1 Torr. 328 g (77 %) of
-4,4'-bis-(B—methécryloylbxy-ethoxy)—diphenyl ether
are obtained (compound 9). . ’

If acrylic acid is used instead of methacrylic acid,
278 g (70 %) of
4,4'-bis(8-acryloyloxy-ethoxy)-diphenyl ether are ob-
tained (compound 10).

b) 39 g (0.1 mole) of 2,2-bis-(4-hydroxy-ethoxy-phenyl)
acetic acid butyl ester are dissolved in 350 ml of
toluene. Then 0.4 g of hydroquinone and 4 ml of con-
centrated sulphuric acid are added. While the mixture is
being heated to the boil, 42 g (0.5 mole) of methacrylic
acid are slowlf added dropwise,.whereby 3,7 ml of an
aqueous phase are separated off at the water separator.
After washing with 2 N sodium hydroxide solution
and concentrating of the organid phase, 39 g (74 %) of
compound 13 are obtained. -
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(70 % of 4ld4sdep ([err]-acryl oyl oxy-ethoxy)-di phenyl ether are “ob-
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4,4' -bis-([err]-nethacryl oyl oxy-ethoxy)-di phenyl ether are obtained
(compound 9)..d _pcrylic acid is usedr{ nstead of methacrylic acmg, 273 g
ai ned

acetic acid|butyl}ester are dissolved in 350 ml of

6 :

9, _O-o—@— CH,
10 | —Q——O—@- | H
i - H | ..
7 tOoOCH;
H
12 7 N | N H
—Q LoocngQ— | o
| H
13 O—— Ciy
co0C, H




t ol uene. Then 0.4 g of hydroqui none and 4 ml of con- centrated sul phuric

acid are added. While the m xture is being heated to the boil, 42 g (0.5 __

mol e) of nmethacrylic acid are slowy added dropwi se, whereby 3,7 m of aﬁ \

aqueous phase are separated off at the water separator. Aft Qg \(

2 N sodi um hydr oxi de sol ution and.concentrating of the orga %g\%h 39 g’

(74 %9 of conpound 13 are obtained. - D2098 982 -10--c) 27.5 g (36. 8

mrol es) of bis(2,2-bis(4-hydroxy-ethoxy-phenyl)butyric acid) ethylene

glycol ester, 1.5 m of concentrated sul phuric acid and 0.15 g of

hyd‘(‘gqui none are heated in 200 m . of toluene, and 19 g (0.22 nmol e) of

nmet racrylic acid are added dropw se. After 3.2 nl of an aqueous phase have

been separated off at the water separator, washi ng is perforned with 2-N

sodi um hydr oy-de—ahe—the—sotvrent—s—aistited—offF—28-—g—( 375 motes1 75

% of conpoufRP™®4 are obtained. Table lf‘lExarrpI es of conpounds of Rohe

gener al fo'rmﬁc&lqdwth mel ;. [err] '
O. ’ ’

- 14 | - | "
15 - /N @.. | | CHy

17 | | CHz

19 M cH




-~

0 09g 982 -

0 098 982 -14-

[efr]

0 098 982

[err]

11 - -12- [err] 0 098 982 - 13 -
[err]. _
| 0 098 982
- 13 -
com- Ry Ry
pound
No.
. cH -
: 3
| OO0
@ H
o .
/4 CH
22 ’O l iy 3
. CHZ--COOlCH:5
o CH3
| -O—0O
| H
CHZ-COOCH3
72\ 7/ \
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CH,-C-0
2ul
0 CH2
0 CH2
5 1 o,
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0 098k§82 -15- Exanples of the preparation of conpounds of the general for-
mula | with me0: - a) 78 g (0.2 nole) of .4, 4" -bis-brononet hyl -di phenyl

ethér, 42.5 g (0.42 nole) of triethylamne, 36 g (0.42 nole) aof nmethacrylic ..
acid and 0.5 g of hydroqui none are heated in 300 m of tolﬁeﬂgetgsgo[err]Cfﬁjﬁ\
for 4 hours. The product is filtered—oftf the precipitated anmoni um broni d /2547
by suction and washed with 2 N sodi um hydroxi de solu- tion, 2 N .
hydrochloric acid and with water, and con- centrated. 56.6 g (0.154 nol e;
77 %--~of 4,4 -bis(nmethacryl oyl oxy-net hyl ) di phenyl ether are obtained
(compeund 28). b) 570 g (1.6 nole) of 4,4'-bis-brononethyl -di phenyl ether,
413 g (4.8 moles) of nethacrylic acid and 1.6 g of hydroguinone are-

di ssol ved %@ 2.% 1 of nmethyl -isobutgl ketone and, after tihe drpw ge
addi tion g of triethylam ne, refluxed for 5 hours.} The odyct is
filtered ¢fifo. the precipitated triethyl-amoni um brom de by suction jand
repeatedl y washged with 2 N sodi um hydroxi de solution, 2 N hydrochldric acid
and wat er | 04—y —of—hydrogurmome—are—added—and—theorgany s
concentrafjed. 3%0 g (0.96 nole; 60 % of conpound 28 are pbtained.
| | - CH;
| | P | CHz
CHZ CH,-COOH . | 3
o CH3
L O—1—0-
: = | CH,
. . CHZ‘COO't’C4Hg
W,
: : | _ FHS N
. y




c) 20 g of 4,4'-bis-acetoxynethyl -di phenyl ether are dissolved in 100 n
- of nmethacrylic acid, a small anmount of hydroqui none and 1 m of
concentrated sul- phuric acid are added, and the nmixture 0 0%a%2 to abouw
80[err]C for 8 hours. Then 500 ni of _ngd hyl ene ch- loride are added, an
- the organi ¢ phase is washed with 2 N sodi um hydroxi de solution and with
mater..After Concentration 15 g (64 %9 of conpound 28 are obtai ned.

£ 098 982 ;si% s! Pé‘fé}f&tpén lof Sofodvdl Qﬂylmege&éﬂag £drb

nol es) of 4,4"-DI s- ronnne di phenyl ether and 346 g (4.8 noles) of

~acrylic adt@lark Wik w03 n 2 5 1 of methyl-isobutyl ketone by dropwi se
addrhg 960 g of trlethylanlne ProceSS|ng I's carried out as described under

et he?62rg %%tg-? et {‘gb?‘rp%% 2?5% '?l %l% ‘gf“f‘ﬁé"ﬁ@%ﬁ-\’d%@ﬁ%}i sipdenyl

" 4,4 -bi s- br onoh2t hiyd - 0 phznyodled hef , tBtethylanive mdesy oF . 42myole) xf d and
.0.4 g of hydraq; gggf gnggﬂgtgyé % g % éﬁehfﬁféﬁﬁiﬁghéth@thgtéﬁ ggetone.
ropw 5

and, after the addition
0 ml of toluene to 80°C for 4 hours. The product is

flltered off the precipitated ammonium bromide by

suction and washed with 2 N sodium hydroxide solu-

tion, 2 N hydrochloric acid and with water, and con-
centrated. 56.6 g (0.154 mole; 77 %) of _ -
-4, 4'—bls(methacryloyloxy-methyl)dlphenyl ether are

obtained (compound 28).

b) 570 g (1.6 mole) of 4,4'-bis~-bromomethyl-~diphenyl ether,
413 g (4.8 moles) of methacrylic acid and 1.6 g of
hydroqﬁinone are dissolved in 2.5 1 of methyl-isobutyl
ketone and, after the dropwise addition of 725 g of
triethylamine, refluxed for 5 hours. The product is
filtered off the precipitated triethyl-ammonium bromide
by suction and repeatedly washed with 2 N sodium
hydroxide solution, 2 N hYdrochloric acid and water.

\ 0.4 g of hydroquinone are added, and the organic phase
is concentrated. 350 g (0 96 mole, 60 %) of compound 28
are obtained.

c) 20 g of 4,4'-bis-acetoxymethyl-diphenyl ether are
dissolved in 100 ml of methacrylic acid, a small
amount of hydroquinone and 1 ml of concentrated sul-
phuric acid are added, and the mixture is heated to
about 80°C for 8 hours. Then 500 ml of methylene ch-
loride are added, and the organic phase is washed
with 2 N sodium hydroxide solution and with water.
After concentration 15 g (64 %) of compound 28 are
obtained. '



tti‘ethyl anmine are dropw se added, refluxed for -5 hours. Filtering by _
suction fromamo- nium brom de is subsequently carried oq{ t product s
concentrated, redissolved in nethylene chloride, washed %i%¥? 23¢ sodi um
hydr oxi de sol ution, 2 N hy- drochierilks acid and water, and concentrated [
again. 66.2 g (0.196 nole; 49 %9 of conpound 29 are obtai- ned. f) 15
(60 nnnl§§3 of-4,4'-bis-hydr?§¥-nethyl di phenyl et her and 30 %(of
triet hyl &M ndPatbsiiRissianas i9f dethyg afedwdnsasineae afd 28 ¢4 3 nole) of
acryl oyl chl omiod®s )dioaesod,\nsd-ﬂirs-aamxdeamwmfdhfen@qt e Ml Jiglg are

dr opwi se add t _1Q[err] The m xture is left for, two _hours at room

t enperature, e‘%@n “{cﬁ%sﬂr c?%tjcﬁgriyé’\ﬁasar?e‘% e TRacEeL AR e dolRfent i s
distilled of methpladismbuty’ 15 ketote rhyolchs:pwﬁ.&é’/da_d@‘imq)mlgg o|29darﬁ I
obt ai ned. : - 17- : . LA .- b s- brononet hyl.-dipheny
sul fide, 13 595%%1@%1 cﬁé’cﬁegfﬁsalnc?gd'% cé%ﬁ%y?i’?%qﬁsnc%ﬁas%ﬁge ef | uxed
for 5 hours MREZ0 . H6&kid lofHSnmalies ;4578 dofott ri et hyl ami ne. The
product is fig, lorad d a46hlidiloxylthethyl) diphenyl ether are

obtained (compound 29).

e) 142 g (0.4 mole) of 4,4'-bis-bromomethyl-diphenyl ether,
o :_ '86.4 g'(l.2 moles) of acrylic acid and 0.4 g of hydro-
quinone monomethyl'ethér are dissolved in 700 ml of
acetone and,after the dropwise addition of 255 g of
triethylamine are dropwise added, '
refluxed for 5 hours. Filtering by suction from ammo-
nium bromide is subsequently ¢arried out, the product
is concentrated; redissolved in methylene éhloride,
washed with 2 N sodium hydroxide solution, 2 N hy-
drochloric acid and water, and concentrated again.
66.2 g (0.196 mole; 49 %) of compound 29 are obtai-
ned.

f) 15 g (60 mmoles) of 4,4'-bis-hydroxy-methyl diphenyl
ether and 30 g of triethylamine .are dissolved in methy-
lene chloride, and 27 g (0.3 mole) of acryloylchloride,
dissolved in a small amount of methylene chloride,

~are dropwise added at 10°C. The mixture is left for
two hours at room tempeféture, then the product is
washed with water and the solvent is distilled off in
vacuo. 15.5 g (46 mmoles; 76 %) of compound 29 are
obtained. ' |



wasied with 2 N HC, 2 N NaOH and with water. After concentration, 12.6 ¢
(66 %9 of conpound 30 are ob- tained. Tabelle Il Exanpl eio ggsccgg)‘ounds 9
the formula I with m=O: [err] 0 098 982 -18- Exanple ectrochem ¢
roughened and anodical |y oxi di zed al-urlilhwm havi ng an oxi de | ayer of 3}
g/ n2, which had been pretreated with an aqueous sol ution of

pol yvi nyl phospho- nic acid, was used as the support for pmd%; pl at es.
gg%ﬂﬁé?

This suppeyt VIEs. &g rof obt £4-Hi s+bromamehyir dipheny ¥ G dvi i on:

2 .b.w _of . Of \cfia 1340 it & B e/ i '
2 ol SRR BT 1 206 0 Mt vy ot o 2

{ 0 and an acid nunber of 180-200 (Scripset
540+ produced Hyr Nbrizet®)inp 250 mh @f Whmrmmﬁfg.@f?é p.b.w of
9- phenyl -acri di PfetRyfaRifb. Tie lprbodwit t e BZbtelyedthy fswbtkdmedatd om
J2Ardinitro-6-£0 Sed wEtE ey Re) ¥y SRhdn a with water. After

_concentration, 12.6 g (66 %) of compound 30 are ob-

tained.
Tabelle II
. Examples of compounds of the formula I with m=0:
W

com- ' Ry : R,
pound .
No.

- | OO

& ‘Q‘—Q . 'CH3
) > .




2- met hoxy- 5- acet yl ami no- N- cyanoet hyl - N- hydr oxy- ethyl -aniline, in 26.

p. b.w. of butanone and 14 p. b.w. of butyl acetate The application was.

effected in such a way that a dry |ayer weight of 3.7 -0y 6 n? 8as 7

obtai ned. Then, the plate was dried i@ -2 m nutes at 1000C in a circul af\if

air drying cabinet. /19 0 098 982 -19- The printing plate obtained

exposed for 40 seconds, using a 5 kWnetal halide |anp and at a di stance of

110 cm bet we&xalmpe dnd vacuum copyi ng frane, under a 13-step exposure
wedge with d i ' t : . AR was

' deYé]oped na%ﬂ%Fﬁ?#ﬁ%%ﬁ%ﬁ@é@é%%%gﬁgifif%@%f%ﬁﬁgakﬁé122%%%???%§h: 3.0

p. b7w oR1ySdnyRAnbeyding e ©xide Hayerp af3 3 gfms ,wWhdrhy hagn besfogeni ¢

surf act aplr etG@a@Rd widdh \anilaeRiRu D FNweiRinh WEe p 194 @k 1\Whioa t 8

: g?ygteryc/)lngggdunl.t Zz iwa% %%Béda 'abs' Vi\éheOfsu%r]})oq: ! Ifgro%rpi%g;?.rﬁtg’ p g.%esei' 967 p.b.w

This support was spin-coated with a solution of the
following composition: '

. 2 p.b.w. of a copolymer of'styrene and maleic acid
- ' anhydride having a mean molecular weight of
20,000 and an acid number of 180-200
- (Scripset 540, produced by Monsanto)
2 p.b.w. of compound 13
0.125 p.b.w. of 9-phenyl-acridine, and
0.06 "~ p.b.w. of the azo'dyestuff obtained from
| 2,4-dinitro-6-chloro-benzenediazonium salt and
"~ 2-methoxy-5-acetylamino-N-cyanoethyl-N-hydroxy-
ethyl-aniline, in
'u |
+ ~ 26.  p.b.w. of butanone and
14 p.b.w. of.butyl acetate

The application was effected in such a way that a dry
layer weight-of'3.7 - 4 g/m2 was obtained. Then, the plate
was dried for 2 minutes.at 100°C in a circulating air drying
cabinet. ' o -
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5 cenpl etely cross-1inked wedge steps were obtained. Exanple 2 0.04 g of
anor phous, highly porous silicic acid having a nean partiBEQ i%§20f 8
[err]m (Syloid Al 1) was added to the coating solution of gﬁp 1. The~
di spersi on obtained was spin-coated enl® & | ayer support, in a way such
that a layer weight of 3.5 g/n2 was obtained. The plate was processed a
described in Exanple 1. 5 conpletely cross-I|inked wedge steps were

obt ai ned. /20 The0@gangdag 2Gatien chtadoedewrisorxpogdadpiing dRi £2C28d5000
prlnts wer isned Wby r | €atl ams@hg@gobqumplam unit
90,000 prlﬁsqgagre%o talnegh Efﬁlbgélg' €§P gfy?n %at plate of
Exa le 2 h@@ﬂgﬁﬂ(iémmtﬂ@daV?$“4F%F¥§H@PH £5886us ﬁ & yvi nyl

al cohol  (12x¥dstviedNRIdRCRih Fehdity Kncalement)s. ok @QQSL Iayer havi ng a
.dry weight of 5 g/nferr] was obtained. Portions of the plate were exposed
“for 5,10,20 and 40 seconds, using a netal halide |anp, under a 13-step
.exposur e wedge Stmgempedﬂﬂan,t ythen @lertentwasodeyel®pede paingaidyt widh a

developer of the following composition:

3.0 p.b.w of sodium metasilicate x 9 Hzc,
~ 0.03 p.b.w. of a non-ionogenic surfactant (coconut fatty -
alcohol polyoxyethylene ether with about 8
oxyethylene units),
0.003 p.b.w. of an anti-foam agent, -and
96.967 p.b.w. of deionized water.
5 completely cross-linked wedge steps were obtained.

- Example 2
AL 0.04 g of amorphous, highly porous silicic acid having a

mean particle size of 8 ,sum (Syloid Al 1) was added to the
coating solution of Example 1. The dispersion obtained was
spin-coated onto a layer sﬁpport, in a way such that a layer
weight of 3.5 g/m2 was obtained.

The plate was processed as described in Example 1.
5 completely cross~linked wedge steps were obtained.

/20



théﬂ performed with the devel oper solution described in Exanple 1. In
another test, the plate was heated after exposure at 100[y err gQ
circulating air drying cabinet for 5 seconds, and subsequently evel ope
The followi ng table shows that the Paﬂﬁk-morks strictly reciprocally an
that the post-heating step results in a clear increase of the nunber of
conpl etely cross-linked wedge steps: [err] 0 098 982 -21- If layers a
pr epar ed u5|nénoﬁﬁeFQﬁﬁ%ﬂﬁaQ§a@f@@m@%@ﬂpméltbrﬂﬁﬂtW@popxéﬁﬁén@ere

triacryl apgraihl@ FeoRetnils grq%%ﬂdwbq%@dea% whdan cohel danpdmnee of

' xxgen (i.e., when no cover c@ﬁgpplle ) is much |ower than-in cases
where a cHRt PQyQP°h£§H&§§1@%ﬁﬂ aiPSfdge steps without a cover |ayer
- 9 wedge steps with a cover |layer, at an expo- sure time of 40 seconds).

Exanple 4 A cqatin s%ution was prepared from1l p. b.w. of a nethyl
nethacrylate/%%@ﬁ5§¥y+1c acid copol ymer having a nol ecul ar wei ght of 30, 000
After drying, the coated plate of Example 2 was coated

with a 15 % strength aqueous solution of polyv1ny1 alcohol
(12 % residual acetyl groups, K-value 4). A cover layer
having a dry weight of 5 g/m2 was obtained.

Portions of the plate were exposed for 5,10,20 and 40
seconds, using a metal halide lamp, under a l1l3-step exposure
wedge having density increments of 0.15; development was
then performed with the developer solution described in
Example 1.

In another test, the plate was heated after exposure
at 100°C in a circulating air drying cabinet for 5 seconds,
and subsequently developed.

The following table shows that thé layer works strictly
reciprocally and that the post-heating step results in a
U clear increase of the number of completely cross-linked wedge
steps: )

E !Exposure time (secondsf‘l S‘J {'40 }
1 Wedge steps without l 'l | 1 I ; |
) Lpost-heating ) J 3 lﬁ 5 Jﬁ 75! 9 J
rWedge steps with | I | | l
| post- -heating | 8 | 9] 117 13 |
A | S




ands-an aci d nunmber of 117, 1 p.b.w. of the styrene/nmaleic acid -
anhydri de copol yner of Exanple 1, 2 p. b.w. of conpound 29, 0.125 K
p. b.w. of 9-phenyl-acridine, 0.07 p.b.w of the blue dy®X8ufI2f Exanpf

1, 0.04 p.b.w. of the silicic acidogf Exanple 2, in 21 p. b.w of s<
but anone and 11 p.b.w. of butyl acetate and spin-coated onto the

al um num support described in Exanple 1, in a way such that a | ayer weight

of 5 g/n? V\IaS:fOUIa’yidiﬁj are &é&&m&mn& oth@fpmrdmer@eWQdiannt and

eval uat i car scrlbed in 4 ely
cross-lin S v%%dggzrr #Ieor]?a tglaﬁeneé'laﬁ{é’r}ﬁ &' rer;pl.ﬁ’%:)ort

desTri be@nqaasaaamiq@ Ft/eazs spidex datee d nfi e nidee cﬁfolobw\glemg (daleut |wh|en, in
such a m}la?@rr 1‘@9'%11(%1)3 i3 ?r{ W 1o €darl in ¢ s%l Pl f the

copolyner of Exa one of the conpoun
Table || @ cover layer has been applled (3 wedge steps w1thout a

cover layer, 9 wedge steps with a cover layer, at an expo-
sure time of 40 seconds).

Example 4 _
- A coating solution was prepared from
»
1 p.b.w. of a methyl methacrylate/methacrylic acid
copolymer having a molecular weight of 30,000
and an acid number of 117,
1l p.b.w. of the styrene/maleic acid anhydride copolymer
of Example 1,
2 * p.b.w. of compound 29,
0.125 p.b.w. of 9-phenyl-acridine,
L/ 0.07 p.b.w. of the blue dyestuff of Example 1,

0.04 p.b.w. of the silicic acid of Exaﬁple 2, in

21 p.b.w. of butanone and

11 p.b.w. of butyl acetate

and spin-coated onto the aluminum support described in

Example 1, in a way such that a layer weight of 5 g/m2
was obtained.



”0&5/ p. b.w. of 9-phenyl-acridine, and 0.05 b.b.ML of the azo dyestuff

of Exanple 1, in 23 p. b.w. of butanone, 12 p.b.w. of butyl acetate
.and 12 p.b.w. of ethylene glycol nononethyl ether. Thg pbgtegawere 7 -
"~ exposed for 40 seconds and devel oped with the devel oper solution of EXx )
1. The foll owi ng nunbers of conpl et efy2@rvss-1inked wedge steps were
obt ai ned: /23 0 098 982 - 23 - Table Il Conpound No. Wedge Steps
gbgpound No. Exgggggegtgggeiopment 3nd evaluagion were3cgrriegoout

27 as des@fZibed in Example 15 4 2 - 3 23
65 1-2 24 5 6' 1
- 2 25 37 1 28

7. 8 4 completely cross-linked wedge steps were7obtained. 2
- 3 . 30 -3

Example 5

The layer support described in Example 1 was spin-coated
with the following solutions, in such a way that a 1aYer
w weight of 3.5 g/m2 resulted:

j—y
2 p.b.w of the copolymer of Examplé 1
1.8 p.b.w. of one of the compounds listed“ig Table III,
0.5 p.b.w. of 9-§heny1-acridine,-and
0.0§ p.b.w. of the azo dyestuff of Example 1, in
23 p.b.w. of butanone,
. 12 p.b.w. of butyl acetate and
A
12 p.b.w. of ethylene glycol monomethyl ether.

The plates were exposed for 40 seconds and developed
with the developer solution of Example 1.

The following numbers of completely cross-linked wedge
steps were obtained:
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10 ™ 2 31 3-4 11

3 12 2 13 2 14 1- 215
2. 16 1- 217 2 18 0 098 982 Exanpl e _
6 A solution of 6.5 p.b.w. of a terpgl wner of n-hexyl nethacryl ate, ~
met hacrylic acid and styrene (60:30:10 p.b.w. ), having a nean nol ecul ar
wei ght of about 35,000, 5.6 p.b.w. of the nononer of Exanple 1, 0 09
982 -24- 0.2 p. b.w. of 9-phenyl - Sabilei I&X and 0. 03 p.b.w. of the blu
azp. dyestuff of Exanple 1, in 25 p. b.w. of butanone, 2 p. b.w of
etthanol and 1 p. b.w. of butyl acetate was spin-coated onto a biaxially
stretched and thernoset
Compound No., Wedge Steps  Compound No. Wedge Steps

1 3 | 20 3

2 1-2 21 3

3 2 22 5

4 2 - 3 23 6
W 5 1-2 24 5

6" 1 -2 25 3

7 1 28 7

8 2 29 7

9 2 -3 30 3

10 2 31 3 - 4

11 3

12 2

13 2

14 1 -2

15 2.

16 1 -2

17 2
N\ 18 1-

Example 6

A solution of
6.5 p.b.w. of a'terpolymer of n-hexylmethacrylate,
methacrylic acid and styrene (60:30:10 p.b.w.),

having a mean molecular weight of about 35,000,

5.6 p.b.w. of the monomer of Example 1,



25_[err]mthick polyethylene terephthalate film in such a way that after
drying at 100[err]C a |l ayer weight of 35 g/n2 was obtained. By neans of
conventional |am nating apparatus, the dry resist filmth q#( %d 2
| am nated at 120[err] C onto a phe- naplagt-|am nate sheet clad with a
[errJumthick copper foil, and exposed for 20 seconds with a conventi
ex- posure apparatus. A line original having |line w dths and spaci ngs
down to 80 d.&r] urpyimse usefl SBrsphdrey Dragyr ithine, Aridr exposure, the pol yester
filmwas renoved and the | ayer was devel oped for 90 seconds with the

devel oper solution of Exanple 1 in a spray devel oping device. The plate was
t hen rinsed f&3 3@6@00;1(1;?\/1\‘-11@ hhpe ez rdyestfdfd dfoExsmmplecdndsinin a 15 %
strength ammoni um peroxydi sul fate solution, and then el ectropl ated suc-
cessively in the follow ng el ectropl ati ng bat hs: 0 098 982 -25- 1) 30
mnutes in 20" QA a2y erQBRPARINL copper el ectro- 1yte bath made by

Schl oetter, Geislingen/ Steige; current density: 2.5 A/dn2 netal buil dup: 14.

[err]um 2)2 10 m né,l.tbe.sw.l n etN?a{nnéal é&/&)e ni ckel bath made by

1l p.b.w. of butyl acetate

[ was spin-coated onto a biaxially stretched ahd thermoset
25 sum thick polyethylene terephthalate film, in such a way
that after drying at 100°C a layer weight of 35 g/m2 was
obtained. '

By means of a conventional laminating apparatus, the dry
resist film thus prepared was laminated at 120°C onto a phe-
noplast laminate sheet clad with a 35 ,um thick copper
foil, and exposed for 20 seconds with a conventional ex-
posure apparatus. A line original having line widths and
'spacings of down to 80 ,sum was used as the original.

L After exposure, the polyester film was removed and the
layer was developed for 90 seconds with the developer
solution of Example 1 in a spray developing device.

The plate was then rinsed for 30 seconds with tap water,
etched for 30 seconds in a 15 % strength ammonium~
peroxydisulfate solution, and then electroplated suc-
cessively in the following electroplating baths:



' Schroetter, Geislingen/Steige; current density: 4 A/dn2 metal buildup: 9
[errJum The plate showed no signs of undercutting or damage. It was the
possible to decoat the plate in a 5 % KOH solution at 50[gr¢$§& 9gpd the ?>\\\
exposed copper could be removed by etching in the custonary etching nedi
Exanpl e 7 The photoresist solution of BRanple 6 was spin-coated in the
manner descri bed onto a phenoplast |-am nat e sheet clad with a 35 [err]u
thick copper filmand dried ( “ Et 30 . As descri ed i n Exanple

6 the proTs vad BkBBLER net Ceiapibud P4t COPPRRCTLBG T RE
fallowing bat hl{'&é baeH ma&éeayl s&hlbetaezked;ebamngéﬁ/meuges in a
| ead-tin bath dg g ?chlg % g deE|sI|ngen/Ste|ge current density: -
1A d[err]2 meSAFTSAF GEREL A= 5" 008 982 -26- This plate, too,

- did not shom1amgtalgbulmﬁupndéﬁcyumungs or danmage. It could be decoated
with a KOH sol ution and

2) 10 minutes in a "Norma" type nickel bath made by
Schloetter, Gelsllngen/Stelge-
current density: 4 A/dm2
metal buildup: 9 ,um.

b
The plate showed no signs of undercutting or damage.

It was then possible to decoat the plate in a 5 % KOH
solution at 50°C, and the exposed copper could be removed by
etching in the customary etching media.

Example 7

The photoresist solution of Example 6 was spin-coated in
the manner described onto a phenoplast laminate sheet
clad with a 35 sum thick copper film and dried (layer

o weight 30 m2).
U g g/

As described in Example 6, the plate was exposed, de-
veloped and electroplated, whereby the following bath was
used instead of the nickel bath:

15 minutes in.a lead~-tin bath "LA" made by Schloetter,
Geislingen/Steige; ' o

current density: 1 A/dm2

metal buildup: 15 ,sum.



'e&Qhed W th customary etching agents. Table IV Conpound No. Wedge Steps

1 2 3 4 4 35

16 17 4 8 0 098 983 15 \
"2 16 1 23 5 28 7 29 :
7-8 Exanple 8 The |ayer support descrlged in Exanpl e 1 was spin-coate h

the following solution, in a way such that a |layer weight of 3.5 g/n2 was
obt ai ned. 2. 6Th1sppbaﬂé,otoapnagandoe8sﬁoﬁ anyPsbgs 6f anabycaseingkeic

acid este ol a n a nd a sqQftenin
poym of QaoTERaYRe] TF, peutdobe "defoptad” Hfgét yReA SRy ELPInBRG et yl
etfier, 0.dtched.with oﬁsaemhepyétehindlagents.

Table IV .
Compound No, | Wedge Steps
1 ' 2
3 4
4 3
5 1-
(3 6 1
o/ v 4
8 3
9 5
15 2
16 1
23 5
28 7
29 7-8
Example 8
The layer support described in Example 1 was spin-coated
with the following solution, in a way such that a layer
'weight of 3.5 g/m2 was obtained.
.

2.6 p.b.w. of compound 28

6.5. p.b.w. of a styrene/maleic acid ester copolymer havihg an
' acid number of 145 - 160 and a softening point
of 140 ~ 160°C,

70 p.b.w. of ethylene glycol monomethyl ether,
0.1 p.b.w. of 9-phenyl-acridine

0.035 p.b.w. of the azo dyestuff described in Example 1,
and

1.0 p.b.w. of the reaction product of 1 mole of
2,2,4~trimethyl-hexamethylene diisocyanate and
2 moles of 2-hydroxyethylmethacrylate.



'0§085 p.b.w. of the azo dyestuff described in Exanple 1, and 1.0 p. b. W.

'of'the reaction product of 1 nole of 2,2, 4-trinethyl- he&gn&é%g%gg
- diisocyanate and 2 nol es of 2- hydroxyethylnethacrylate 82 -
Thereafter, the coated plate was driedefor 2 minutes at 100[err]Cin
circulating air drying cabinet and provided with a cover |ayer as desc
in Exanple 3. By neans of a (R)..Laserite apparatus made by EOCOM Corp.,

whi ch was equipipetiesaf tér anthegevated phses, waﬁedxﬂedefamﬁﬂtmunutesaatdiated

\g:‘ E gr 2??r %gf?o%n 3\%8 H&gfééﬁéegg%(?fi ‘E@/hémlﬁ% e was r%ré%egpﬂé ﬁst he
deveél oper desevebelayear Bzan@eecqlbw.ehn tmarwb@shr BYvare angeef a2 el y

fol I owned bS’Rﬁeﬂ&‘éQPﬂEé'tapéQﬁaﬂ&'QQﬁédebmomééﬂQ':d(rﬁfpsvﬂiiéﬁ‘kﬁélsV\Bdge steps
on a conti nuous t&ne step wed he plate was identjcally

processed, e+ PPE eWbWPyaEh ?F%‘P%nb‘é“t%ﬁfe% heth? REAtRIVIRARRA BBV err] C
for 7 secomﬁst@@tweem 2OPOANT EnANY, 260 el DPEE 254 TeneBE3 ShELEMAE] EThe .

obtained. Frool-pLiotlog aPQePriPE-' JLELE PR TPEIRY Qb Sl flieR), the
plate was developed with the developer described in Example
1. When the exposure was immediately followed by
development, the number of completely cross-linked wedge
steps on a continuous tone step wedge was 3.

When the plate was identically processed, with the only
difference that the plate was heated to 80°C for 7 seconds
between exposure and developmént, 5 wedge Steps were
ocbtained.

Proof-printing and printing were performed on an offset
prihting machine of the type GTO, made by Heidelberger
Druckmaschinen and possessing a Dahlgren damping device. The
number of prints achieved was 100,000. With intermediate
heating, the number of prints could be increased to

U 150,000. |



“peinting machi ne of the type GIO nmade by Hei del berger Druckmaschinen and
“poSsessi ng a Dahl gren danpi ng devi ce. The nunber of prints achieved was ,-
100, 000. Wth internedi ate heating, the nunber of prints godg 982i ncreased
to 150, 000. 0 098 982 -28- dains J2 A m xture which is ponnerizabLejby)
radi ati on and con- tains as the essent %ﬂ“conponents, a) a polynerizablg’
conmpound having termnal acrylic or nethacrylic acid ester groups, b) a
pol ymeric bin%§%£é§$ich is soluble or at | east swellable in

aqueous- al kal i utions, c) a polynerization initiator which can be
activated by radiation, characterized in that it contains, as the

palymeri zabl e €0 i qmm%mq?héﬁ-ééﬁaéJ rAlaf D184 dard [@dd
wherein Rl isf'arﬁnap t ylée?ehlgc'ﬁ)up, a |phelnyl di yledygaroup1 or a

di napht hyltaigtshaediie eFsrntial LYPRAEIIned by two phenyl ene groups
whi ch are linked by a bridge which may '
a) a polymerizable compound having terminal acrylic or
methacrylic acid ester groups,
b) a polymeric binder, which is soluble or at least

swellable in aqueous-alkaline solutions,
c) a polymerization initiator which can be activated by

W radiation,

characterized in that it contains, as the polymerizable com-
pound (a), a compound of the general formula I

. | R,
?2 ' é (1)
- - -R,-{OCH,)_=-CH,-0 0N
CH/-C\C/O CH, - (CHp0)p =Ry 2'm 2 \% N CH,
. lol . : 0
N
wherein

R is a naphthylene group, a biphenyldiyl group or a
dinaphthyl-methanediyl group or a group formed by two
phenylene groups which are linked by a bridge which may
be an oxygen or sulphur atom, a sulfone group or an
alkylene group which has been substituted by carboxylic
acid groups or carboxylic acid alkyl ester groups, halo-
gen atoms or phenyl groups and which, via such a
substituent, may optionally be connected to the group
R] of another molecule;

R2 is a hydrogen atom or a methyl group; and

m is 0 or 1, m being 1 if R] is a naphthylene group or a
biphenyldiyl group.

-

|



bz\an’oxygen or sul phur atom a sulfone group or an alkylene'group whi ch
has been substituted by carboxylic acid groups or carboxy |&9 g%alkyl
ester groups, halo- gen atons or phenyl groups and which, via suc

substituent, may optionally be connett2¥ to the group R of anot her g{»
nol ecule; R2 is a hydrogen atom-or a nethyl group; and m is O or 1,

being 1 if RL is a naphthyl ene group or a biphenyl diyl group. 0 098 9

-29- 2. A mxture as clained in Claiml, containing a com pound according
to’the gener alzfcnmd:atdrev&er@léumlmacmdnyi, rcaéhwinlﬁg # gt ure as

cliai med in a|n| co u or enera

fo la I, éélré? t%l%hﬁﬂ%ﬁﬁgﬁééifbrﬁﬁx; éirﬁb%#§‘ eé?c?ained in
Claim1, mmﬂhﬂlnrgﬂ%c&bn} pound according to the general fornula I,
whereinRl is a di phenyl al kanoic ester group.

3. A mixture as claimed in Claim 1, containing a com-
pound according to the general formula I, wherein R is a
diphenyl ether group. . -

4. A mixture as claimed in Claim 1, containing a com-
pound according to the general formula I, wherein_R1 is a

diphenyl alkanoic ester group.

-

A R



