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Description o

The present invention relaﬁéé to improved photo-
polymerizable recording materials which can be developed
with water or an aqueous alkaline solution and predomi-
nantly consist of a photoinitiator-containing mixture of
a) one or more low molecular weight compounds having one
or more photopoljrmerizable . olefinically unsaturated
double bonds and b) one or more organic polymeric binders
which contain a bisacylphosphine oxide compound as a
photoinitiator. | -

Photopolymerizable recording materials, as used
for the production of printing plates and relief plates,
have been described in many publications and include both
liquid and soliad matérials. For example, recording
materials of this type are described in German Laid-Open
Application DOS 2,040,390 or French Patent 1,520,856.
Aromatic ketones, such as benzil ketals, benzoin ethers
or a-methylol derivatives of benzoin ethers are mainly
used as photoinitiators for the recording materials.
Although these initiator systems give useful results, the
modern recording methods, particularly in newspaper
printing, require increasingly short exposure times, a
condition which cannot be satisfactorily met using the
conventional photoinitiator systems. Thus, the environ-
mentally compatible water-developable printing plates to
date react so sluggishly that it is necessary to resort
to preexposure in order to ensure adequate sensitization.
In addition to other disadvantages, however, this means
an additional operation.

In the case of the recording materials containing
the conventional initiator systems, the relief structure,
too, frequently has a disadvantageous form and has to be

‘improved by special measures, such as the addition of

photochromic compounds, controlling light reflection at
the base or the addition of particular inhibitors, which,
however, prolong the exposure time.

An important improvement was achieved by the use
of acylphosphine oxide compounds as photoinitiators
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(European Patent 0,059,988).

DE-A-34 43 221 describes bisacylphosphine oxides,
their preparation and their use as photoinitiators in
photopolymerizable materials, for example for dental
filling materials, the possible addition of saturated
and/or unsaturated polymers also being mentioned.

It is an object of the present invention to
provide recording materials which are easier to handle,
permit an even shorter total exposure time even without
preexposure and, where preexposure proves advantageous,
allows the degree" of preexposure to be set more exactly.

We have found, surprisingly, that this object is
achieved by the use of certain bisacylphosphine oxides.

The present invention thus relates to photopoly-
merizable recording materials which can be develdped with
water or an aqueous alkaline solution. They are particu-
larly suitable for the production of printing plates and
relief plates, consist of a photoinitiator-containing
mixture of a) one or more low molecular weight compounds
having one or more photopolymerizable olefinically
unsaturated double bonds and b) one or more organic
polymeric binders, and contain, as a photoinitiator, a
bisacylphosphine oxide compound of the formula

R2 (1)

where R' is alkyl of 1 to 6 carbon atoms, cycloalkyl
where the ring is of 5 or 6 carbon atoms, alkoxy of 1 to
4 carbon atoms, aryl which is unsubstituted or
substituted by halogen, alkyl or alkoxy, or an S-contain-
ing or N-containing five-membered or six-membered hetero-
cyclic radical, and R?® and R® are identical or different
acyl radicals whose carbonyl group is bonded to a
tertiary 'alkyl radical of 4 to 18 carbon atoms, a
tertiary cycloalkyl radical where the ring is of 5 or 6
carbon atoms, aryl or a 5-membered or 6-membered hetero-
cyclic radical, and the aryl or S5-membered or 6-membered
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heterocyclic radicals contain substituents A and B bonded
at least in the two positions ortho to the carbonyl
group, and A and B may be identical or different and are
each alkyl, alkoxy, alkoxyalkyl, alkylthio, cycloalkyl,
aryl or halogen, and, as an organic binder (b), one or
more binders which can be washed out with agqueous or
aqueous alkaline media and are selected from the group
consisting of the ‘cellulose derivatives, the polymers
having repeating vinyl alcohol groups in the main chain
of the molecule, the polyurethanes, polyetherurethanes,
polyesterurethanes, the straight-chain or branched
polyesters and the acrylate rubbers having carboxyl side
groups.

The feature "contains substituents A and B bonded
in the two positions ortho to the carbonyl group" is
understood here as meaning that the substituents A and B
are bonded to the two ring carbon atoms which may be
substituted and which are adjacent to the bonding site of
the carbonyl group. This means that the o«oa-naphthyl
radical contains the substituents A and B bonded at least
in the 2,8-position and the fF-naphthyl radical contains
the said substituents bonded at least in the 1,3-posi-
tion. _

Regarding the formula (I), the following may be
stated specifically: _

R! may be straight-chain or brﬁnche_d alkyl of 1 to 6
carbon atoms, such as methyl, ethyl, prop-1-yl, n-propyl,
n-butyl, amyl or n-hexyl, cyclopentyl or cyclohexyl,
alkoxy of 1 to 4 carbon atoms, aryl such as phenyl or
naphthyl, halogen-substituted aryi, such as mono- or

‘dichlorophenyl, alkyl-substituted aryl, such as methyl-

phenyl, ethylphenyl, isoprop_ylphehyl, tert-butylphenyl or
dimethylphenyl, alkoxy- substituted aryl, such as methoxy-
phenyl, ethoxyphenyl or dimethoxyphenyl, an S-containing
or N-containing five-membered or six-membered hetero-
cyclic radical, such as thiophenyl or pyridyl, and R? and
R’ may be identical or different aéyl radicals, but are
preferably identical acyl radicals. |

For example, a phenyl or naphthyl radical, or a
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five-membered or six-membered heterocyclic radical
containing, in particular, 8, N or O ring atoms in the
heterocyclic structure, eg. furyl, pyrrolyl, thienyl,
pyranyl or pyridyl, which contains the substituents A and
B bonded at least in the two positions ortho to the
carbonyl group, can be bonded to the carbonyl group of
the acyl radicals R? and R’, Suitable substituents A and
B are straight-chain or branched alkyl, of, in particu-
lar, 1 to 6, preferably 1 to 4, carbon atoms, such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl and
tert-butyl, unsubstituted or substituted cycloalkyl, such
as cyclohexyl, unsubstituted or substituted aryl, eg.
phenyl or toluyl, alkoxy or alkylthio of, in particular,
l to 6, preferably 1 to 4, carbon atoms, such as methoxy,
ethoxy, propoxy, 1isopropoxy, n-butoxy, methylthio,
ethylthio, propylthio, isopropylthio, n-butylthio,
sec-butylthio or tert-butylthio, alkoxyalkyl of, in
particular, 2 to 12, preferably 2 to 8, carbon atoms,
such as 2-methoxyethyl or tert-butoxyprop-2-yl, and
halogen, in particular chlorine or bromine.

Preferred substituents A and B are halogen, in
particular chlorine, alkoxy, eg. methoxy, and alkyl, eg.
methyl and ethyl.

R? and R® can, however, alsc be tertiary alkyl or
cycloalkyl radicals (each having a tertiary carbon atom
in the position adjacent to the carbonyl group), such as
tert-butyl, 1,l1-dimethylheptyl, .l-methylcyqlohexyl or
l-methylcyclopentyl.

Bisacylphosphine oxides, their preparation and
their use in photopolymerizable dental compositions are
disclosed in EP-A-01 84 095. In comparison, the effects
obtained when bisacylphosphine oxides are used in photo-
polymerizable recording materials which can be developed
with water or an agqueous alkaline solution, in particular
the improved handling properties achieved, are doubtless
éurprising. '

Bisacylphosphine oxide compounds can be prepared,
for example, using methods similar to those described in
DE-A-34 43 221.
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Very suitable recording materials are those which
contain bisacylphosphine oxide compounds of the formula
I, where R!' is aryl of 6 to 12 carbon atoms, such as
naphthyl, toluyl or, in particular, phenyl, C,-C,-alkoxy
such as methoxy or ethoxy, or in pﬁrticular, aryl of 6 to
12 carbon atoms. _ _ :

Examples of suitable bisacylphosphine oxides of
the formula I for the novel recording materials are:
bis- (2, 6-dichlorobenzoy1) -phenylphosphine oxide, bis-
(2,6-dichlorobenzoyl) -2, 5-dimethylphenylphosphine oxide,
big-(2,6-dichlorobenzoyl) -4-ethoxypheny1phosphine oxide,
bis-(2,6-dichlorobenzoyl) -4-chlorophenylphosphine oxide,
bis- (2,6-dichlorobenzoyl) -4-propylphenylphosphine oxide,
bis- (2, 6-dichlorobenzoyl) -4-biphenylylphosphine oxide,
bis- (2, 6-dimethoxybenzoyl) -2, 5-dimethylphenylphosphine
oxide, bis- (2, 6-dimethcxybenzoyl) -phenylphosphine oxide,
bis-(2,6-dichloro-3,4,5-trimethoxybenzoyl) -2,5-dimethyl-
phenylphosphine oxide, bis- (z-methyl-l-naphthoyl) -

‘phenylphosphine oxide, bis- (2-methyl-l-naphthoyl)-4-bis-

phenylylphosphine oxide, bis- (2-me€hoxy-1-na.phthoy1) -
2,5-dimethylphenylphosphine oxide and bis- (2-methoxy-1-
naphthoyl) -4-ethoxyphenylphosphine oxide.

The novel recording materials can contain the
bisacylphosphine oxides of the formula I as sole photo-
initiators, for 'example in an amount of from 0.005 to 10,
in particular from 0.05 to 5, % by weight; based on the
total amount of the photopolymerizable recording mate-
rial; however, the bisacylphosphine oxide compounds can
also be used in combination with known photoinitiators in
the photopolymerizable recording materials. Examples of

. suitable known photoinitiators are those of the ketone

type, such as benzil dimethyl ketal, a-hydroxyisobutyro-

' phenone or diethoxyacetophenone, and a-methylolbenzoin

ethyl ether, benzoin methyl ether and benzoin isopropyl
ether. '

It is often advantageous if, in the recording
materials, the bisacylphosphine oxides of the formula I
are used in combination with tertiary amines, such as
methyldiethanolamine, dimethylethanolamine, triethanol-
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amine, ethyl p-dimethylaminobenzoate or p,p’-dialkyl-
amino-substituted benzophenones, eg. Michler’s ketone.
The total concentration of the initiator system
(photoinitiators plus amines) is from 0.05 to 15% by
weight, based on the total amount of the photopoly-
merizable recording material, the amount of amines
preferably being not less than half the total initiator
content. | |

For the mixture of a) and b), which forms the
basis of the novel recording materials, suitable low
molecular weight compounds having one or more photopoly-
merizable olefinically unsaturated double bonds are the
monomers conventionally used for such materials, provided
that they form compatible mixtures with the particular
polymeric binders chosen and have a boiling point higher
than 100°C under atmospheric pressure. For example, they
may have a molecular weight of less than 2000, in par-
ticular less than 1000. Preferred monomers are those
which possess two or more olefinically unsaturated
photopolymerizable double bonds, alone or as a mixture
with monomers having only one olefinically unsaturated
photopolymerizable double bond; in the latter case, the
amount of monomers having only one double bond is only
about 5-50, preferably 5-30, % by weight, based on the
total amount of monomers. The type of monomers used
depends substantially on the type of polymeric binder
present. For example, suitable compounds are difunctional
and polyfunctional acrylate's and methacrylates, as can be
prepared by esterification of diols or polyols with
acrylic acid or methacrylic acid, such as the di- or
tri (meth)acrylates of ethylene glycol, diethylene glycol,
triethylene glycol, polyethylene glycol having a mole-
cular weight wup to about 500, propane-1l,2-diol,
propane-1,3-diol, neopentylglycol, (2,2~-dimethyl-
propanediol), ' butane-1,4-diol, 1,1,1-(trimethylol-
propane), glycerol or pentaerythritol, as well as the
monoacrylates and monomethacrylates of such diols and
polyols, for example ethylene glycol monoacrylate or di-,
tri- or tetraethylene glycol monoacrylate, monomers which
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have two or more olefinically unsaturated bonds and
contain urethane groups and/or amide groups, such as the
low molecular weight compounds prepared from aliphatic
diols of the abovementioned type, organic diisocyanates
and hydroxyalkyl (meth)acrylates, as well as reaction
products of mono-, di- or polyepoxide compounds with
acrylic acid, methacrylic acid or hydroxyalkyl (meth) -
acrylamides, or reaction products of glycidyl (meth)acry-
lates with alcohols or polyhydric alcohols of the above-
mentioned type. Other examples are acrylic acid, meth-
acrylic acid and their derivatives, such as (meth)acryl-
amide, N-hydroxymethyl (meth)acrylamide and (meth)acry-
lates of monocalcohols of 1 to 6 carbon atoms. Mixtures of
the abovementioned low molecular weight compoundé are
also suitable. '

Derivatives of acrylamides, for example the
reaction products of 2 moles of N-hydroxymethyl (meth) -
acrylamide with 1 mole of an aliphatic diol, such as
ethylene glycol, xylylenebisacrylamide or alkylenebis-
acrylamide, where alkylene is of 1 to 8 carbon atoms, can
also be used. Water-soluble monomers, eg. hydroxyethyl
(meth) acrylate or mono- or di(meth)acrylates of polyethy-
lene glycols having a molecular weight of about 200-500,
are particularly suitable for the production of recording
materials which can be developed with water or an aqueous
alkaline solution, for example for the production of
printing plates containing polyvinyl alcohol, alkoxyla-
tion products of polyvinyl alcohol, polyvinylpyrrolidone
or acrylate rubbers having carboxyl side groups as
polymeric binders.

Suitable organic polymeric binders b) for the
mixtures for the photopolymerizable recording materials
which can be developed with water or an aqueous alkaline
solution, and in particular for the production of print-
ing plates and relief plates, are the conventional
polymers used for this purpose. These polymers should be
compatible with the low molecular weight compounds a)
concomitahtly used and, a fact which is self-evident for
the skilled worker, should be soluble or dispersible in
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the developer used, in order to permit the unexposed and
uncrosslinked parts of a layer of the photopolymerizable
recording materials to be washed out after the said
materials have been exposed imagewise. Suitable saturated
or unsaturated binders are cellulose derivatives, in
particular cellulose derivatives which can be washed out
with an aqueous alkaline solution, vinyl alcohol polymers
and polyiners and copolymers of vinyl esters of aliphatic
monocarboxylic acids of 1 to 4 carbon atoms, such as
vinyl acetate, having different degrees of hydrolysis,
polyurethanes, polyetherurethanes and polyesterurethanes.
Among the linear or branched polyesters prepared by
reacting unsaturated or saturated dibasic or polybasic
carboxylic acids with dihydric or polyhydric poly-
alcohols, those polyesters having a £fairly high acid
number, in particular from 75 to 160, are preferred
since, when used in the materials, they lead to good
dispersibili.ty or solubility in aqlieous alkaline deve-
lopers. Regarding the composition and preparation of
carboxyl-containing unsaturated polyester resins, refe-
rence may be made to the existing literature, for example
the book by H.V. Boening, "Unsaturated Polyesters,
Structure and Properties", Amste:_rda.m, 1964.

Acrylate rubbers having éarboxyl side groups, for
example ethylene/n-butyl acrylate/acrylic acid copoly-
mers, and the binders described in detail in the German
Patent Applications DE-A-35 40 905, 35 43 646 and
36 02 472 are also particularly advantageous.

The novel recording materials predominantly
consist of the photoinitiator-containing mixture of a)
and b), ie. contain more than 50, preferably from 70 to
100, % by weight of the said mixture. The content of
polymeric binder b) in this mixture is for example 45-90,
in particular 45-65, % by weight, based on the sum of the
amounts of polymers b) and photopolymerizable low mole-
cular weight compounds a).

It is often advantageous if known thermal poly-
merization inhibitors are also added to the photopoly-
merizable materials in conventional amounts, examples of
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these inhibitors being hydroquinone, p-methoxyphenol,
m-dinitrobenzene, p-quinone, methylene blue, S-naphthol,
N-nitrosamines, such as N-nitrosodiphenylamine,
phenothiazine, phosphites, such as triphenyl phosphite,
or the salts, in particular the alkali metal and aluminum
salts, of N-nitrosocyclohexylhydroxylamine.

The materials may also contain other conventional
additives, such as plasticizers, saturated low molecular
weights compounds containing amide groups and waxes.

Processing of the photopolymerizable recording
materials, for example to give photopolymer printing
plates which contain the recording materials as a relief-
forming layer, can be carried out in a conventional
manner and depends on the type of the mixture a) + b) and
on whether the material is liquid or solid. The recording
materials are processed (for examplle to give relief
plates) in a conventional manner by imagewise exposure to
actinic 1light using light sources which have emission
maxima in the region of the absorption of the photo-
initiators, advantageously from 300 to 500 nm, or possess
a sufficient amount of light of this wavelength range,
such as actinic or superactinic fluorescent tubes, low
pressure, medium pressure and high pressure mercury
lamps, which may be doped, and xenon lamps. For the
production of relief plates or photoresists, the unex-
posed parts of the layer of the recording materials are
washed out, after the imagewise exposure, in a conven-
tional manner with pure water or an aqueous alkali, for
example 1% strength aqueous sodium hydroxide solution,
and the resulting plates, for example relief printing
plates, are dried, and in some cases advantageously also
uniformly postexposed.

The novel photopolymefizable recording materials
exhibit high reactivity during exposure, permitting more
rapid curing of exposed parts of the layer. It is surpri-
ging that the recording materials nevertheless have
excellent stability during storage. The fact that the
novel recording materials make it possible for the
preexposure time to be set more exactly and even for the
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total exposure time to be substantially reduced is
particularly advantageous.

In the Examples and Comparative Examples which
follow, parts and percentages are by weight, unless
stated otherwise. Parts by weight bear the same relation
to parts by volume as that of the kilogram to the liter.
Example 1

A photopolymerizable mixture consisting of 73% of
a copolymer of 57.8% of ethylene, 24% of n-butyl acrylate
and 18.2% of acrylic acid (melt flow index (MFI): 250),
20% of di-(2-ethylhexyl) phthalate, 5.5% of butanediol
diacrylate, 0.2% of tert-butylcresol and 1.3% of the
photoinitiator bis- (2, 6-dichlorobenzoyl) -phenylphosphine
oxide as a 48% strength solution in a mixture of 50% of
toluene and 50% of diethylene glycol dimethyl ether at
80°C was prepared. This mixture was applied to a 0.24 mm
thick steel sheet, coated with a mixture of adhesive-
forming components, in a wet thickness such that, when
the solvents were evaporated in f.he ailr and the layer was
dried for 2 hours at 85°C, a dry layer having a thickness
of 0.380 mm resulted.

This layer was exposed through a negative which
contained all elements relevant to printing, in a conven-
tional manner, using a commercial 5 kW medium pressure
mercury vapor lamp, until all relief elements were
correctly formed after the washout process (with 1%
strength aqueous sodium hydroxide solution). The minimum
exposure time required for this purpose was 2.5 minutes.
The microhardness (measured in International Rubber
Hardness Degrees) was 83 I.R.H.D.

Similar results were obtained when bis-(2,6-di-

methoxybenzoyl) -phenylphosphine oxide was used instead of

bis- (2, 6-dichlorobenzoyl) -phenylphosphine oxide.
Comparative Example 1 '

The procedure described in Example 1 was fol-
lowed, except that 2,4,6-trimethylbenzoyldiphenylphos-
phine oxide was used instead of bis-(2,6-dichloroben-
zoyl) -phenylphosphine oxide. The minimum exposure time
required was 3.75 minutes. Measure_:hent of the microhard-
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ness gave a value of 74 I.R.H.D.
Example 2 N

500 parts of water were heated to 85-90°C. 347
parts of a partially hydrolyzed polyvinyl acetate having

. a mean degree of hydrolysis of 81% and a mean molecular

weight of about 25,000 and 149 parts of a polyvinyl
alcohol which had been internally plasticized in the main
chain with polyethylene oxide segments and had a mean
degree of acetalization of 14% and a mean molecular
weight of about 22,000 were then introduced in succession
at this temperature, with uniform stirring (200 rpm).
Stirring was continued for 5 hours, after which the
mixture was cooled to 60°C. At this temperature, a
mixture of 420 parts of S-hydroxyethyl methacrylate and
6 parts of bis-(2,6-dichlorobenzoyl)-phenylphosphine
oxide was introduced. This mixture was homogenized, and
was then used to produce a 0.5 mm thick dry layer on a
steel substrate. Under conventional conditions, this
photopolymerizable layer required a minimum exposure time
of 18 seconds for reproduction of all relief elements
relevant to printing. The hardness of the layer after
exposure to a 5 kW mercury lamp, development with water
and drying (15 minutes at §0°c) was 2050 cN.mm? (Brinell
ball indentation hardness). |
Comparative Example 2

The procedure described in Example 2 was fol-
lowed, except that 2,4,6-t::r:_imethylbenzoyldiphenylphos-
phine oxide was used instead of bis-(2,6-dichloroben-
zoyl) -phenylphosphine oxide. The minimum exposure time
required was 26 seconds. The hardness of the layer after

. exposure, development and drying was 1650 cN.mm™.
‘Example 3

294 parts of a partially hydrolyzed polyvinyl
acetate (dégree of hydrolysis 82 mol %, mean degree of
polymerization 500) were dissolved in 294 parts of water
at 90°C by stirring for several hours. The solution was
cooled to 70°C, after which 200 parts of a monomer

' mixture consisting of 180 parts of 2-hydroxyethyl meth-

acrylate and 20 parts of 1,1,l-trimethylolpropane tri-
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acrylate, and 10 parts of bis-(2,6-dichlorobenzoyl)-
phenylphosphine oxide and 2 parts of 2,6_-di-tert-buty1-p-
cresol were added to the stirred solution. The
homogeneous, viscous solution was filtered and degassed
under reduced pressure. By application to a steel sheet
provided with a mixture of adhesive-forming components,
and drying for 24 hours at room temperature, a 550 75
thick non-tacky layer of the récording' material was
obtained. After preexposure for 3 seconds followed by
exposure for 30 seconds through a negative in a printing
plate exposure unit provided with an Fe-doped medium
pressure Hg lamp (5 kW), washout with water in a spray
washer and subsequent drying at 100°C, a plate having a
good relief structure and excellent mechanical properties
was obtained, from which several thousand prints were
produced without any loss of quality. In the print test,
the relief printing plates gave well defined readable
negative script which completely met newspaper require-
ments.
Comparative Example 3
A printing plate was produced as described in
Example 3, but using a recording material which contained
2,4,6-trimethylbenzoyldiphenylphosphine oxide in the same
amount, as the photoinitiator. Comparison of the required
exposure time for the recording materials for the same
amounts of the particular photoinitiators gave the
following properties:
Recording material containing Preexposure Imagewise
exposure

2,4,6-Trimethylbenzoyldiphenyl-

phosphine oxide (= Comparative

Example 3) 2 8. 40 s.
Bis- (2, 6-dichlorobenzoyl) -phenyl-

phosphine oxide (= Example 3) 3 8. 30 s.
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Claims .

1. A photopolymerizable recording material which can
be developed with water or an aqueous alkaline solution,l
in particular for the production of printing plates and
relief plates, predominantly consisting of a
photoinitiator-coni:ain:l.ng mixture of a) one or more low
molecular weight compounds having one or more photopoly-
merizable olefinically unsaturated double bonds and b)
one or more organic polymeric binders, wherein the said
recording material contains, as a photoinitiator, one or
more .bisacylphosphine oxide compounds of the formula |

1
RV=p=R3

s (1)

where R' is alkyl of 1 to 6 carbon atoms, cycloalkyl
where the ring is of 5§ or 6 carbon atoms, alkoxy of 1 to
4 carbon atoms, aryl which is unsubstituted or
substituted by halogen, alkyl or alkoxy, or an S-contain-
ing or N-containing five-membered or six-membered hetero-
eyclic radical, and R’ and R’ are identical or different
acyl radicals whose carbonyl group is bonded to a
tertiary alkyl radical of 4 to 18 carbon atoms, a
tertiary cycloalkyl radical where the ring is of 5 or 6
carbon atoms, aryl or a 5-membered or 6-membered hetero-
cyclic radical, and the aryl or 5-membered or 6-membered
heterocyclic radicals contain substituents A and B bonded
at least in the two positions ortho to the carbonyl
group, and A and B may be identical or different and are
each alkyl, alkoxy, alkoxyalkyl, alkylthio, cycloalkyl,
aryl or halogen, and, as an organic binder (b), one or
more binders which can be washed out with aqueous or
agqueous alkaline media and are selected from the group
consisting of the cellulose derivatives, the polymers
having repeat':i.n'g vinyl alcohol groups in the main chain
of the molecule, the polyurethanes, polyetherurethanes,
polyesterurethanes, the straight-chain or branched
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polyesters and the acrylate rubbers having carboxyl side
groups.

2. A photopolymerizable recording material as
claimed in claim 1, wherein in formula (I) R' is alkoxy
of 1 to 4 carbon atoms or aryl of 6 to 12 carbon a-toms..
3. A photopolymerizable recording material as
claimed in claim 1 or 2, wherein in formula (I) R? and R®
are each acyl whose carbonyl group is bonded to a
tertiary alkyl radical of 4 to 18 carbon atoms or
tertiary cycloalkyl radical where the ring is of 5 or 6
carbon atoms.

4, A photopolymerizable recording material as
claimed in claim 1 or 2, wherein in formula (I) R? and R®
are identical and are each a benzoyll. radical which is
substituted by groups A and B at least in the 2,6-
position.

5. A photopolymerizable recording material as
claimed in claim 1 or 2 or 3 or 4, which contains a
tertiary amine.

6. A process for the production of relief plates by
imagewise exposure of a layer which is applied to a base
and consists of a photopolymerizable recording material
and subsequent removal of the unexposed parts of the
layer of the photopolymerizable recording material,
wherein a photopolymerizable recording material as
claimed in claim 1 or 2 or 3 or 4 or 5 is used.
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Claims

1

6.

A photopolymerizable recording material which can be developed with water or an aqueous alkaline
solution, in particular for the production of printing piates and relief plates, predominantly consisting of
a photoinitiator-containing mixture of (a) one or more low molecular weight compounds having one or
more photopolymerizable olefinically unsaturated double bonds and (b) one or more organic polymeric
binders, wherein the sald recording material contains, as a photoinitiator, one or more bisacylphosphine

" oxide compounds of the formula

f."
Rl=p-g3

(1)
R2 -
where R! is alkyl of 1 to 8 carbon atoms, cycloalky! where the ring is of 5§ or 6 carbon atoms,alkoxy of
1 to 4 carbon atoms, aryl which is unsubstituted or substituted by halogen, alkyl or alkoxy, or an -
containing or N-containing five-membered or six-membered heterocyclic radical, and R? and R?® are
identical or different acyl radicals whose carbonyl group is bonded to a tertiary alkyl radical of 4 to 18
carbon atoms, a tertiary cycloalkyl radical where the ring is of 5 or 6 carbon atoms, aryl or a 5-
membered or B-membered heterocyclic radical, and the aryl or 5-membered or B-membered
heterocyclic radicals contain substituents A and B bonded at least in the two positions ortho to the
carbonyl group, and A and B may be identical or different and are each alkyl, alkoxy, alkoxyalkyl,
alkylthio, cycloalkyl, aryl or halogen, and, as an organic binder b), one or more binders which can be
washed out with aqueous or aqueous alkaline media and are selected from the group consisting of the
cellulose derivatives, the polymers having repeating vinyl aicohol groups in the main chain of the
moleculs, the polyursethanes, polyetherurethanes, polyesterurethanes, the siraight-chain or branched
polyesters and the acrylate rubbers having carboyl side groups.

A photopolymerizable recording material as claimed in claim 1 or 2, wherein in formula (l) R? is alkoxy
of 1 to 4 carbon atoms or aryl of 6 to 12 carbon atoms.

A photopolymerizable recording méterial as claimed in claim 1 or 2, wherein in formula (1) R2 and R3
are each acyl whose carbonyl group is bonded to a tertiary alkyl radical of 4 to 18 carbon atoms or
tertiary cycloalky! radical where the ring is of 5 or 6 carbon atoms.

A process as claimed in claim 1 or 2, wherein a blsocylphbsphine oxide compound of the formuia {l) is
employed, in which R2 and R3 are identical and are each a benzoyl radical which is substituted by
groups A and B at least in the 2,6-position.

A process as claimed in claim 1 or2 or 3 or 4, additionally in the presence of a tertiary amine.

A process for the production of relief plates by imagewise exposure of a layer which is applied to a
base and consists of a photopolymerizable recording raterial and subsequent removal of the unex-
posed parts of the layer of the photopolymerizable recording material, wherein a photopolymerizable
recording material which has been-obtained by a process as claimed in claim 1 or 2, or3or4 or 5 is
used.

Claims for the Contracting State: ES

1.

A process for the preparation of a photopolymerizable recording material which can be developed with
water or an aqueous alkaline solution, in particular for the production of printing piates and relief plates,
predominantly consisting of a photoinitiator-containing mixture of (a) one or more low molecular weight
compounds having one or more photopolymerizable olefinically unsaturated double bonds and (b) one
or more organic polymeric binders, wherein one or more bisacylphosphine oxide compounds of the
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where R! is alkyl of 1 fo 6 carbon atoms, cycloalkyl where the ring is of 5 or & carbon atoms, alkoxy of
1 to 4 carbon atoms, aryl which is unsubstituted or substituted by halogen, alkyl or alkoxy, or an S-
containing or N-containing five-membered or six-membered heterocyclic radical, and R? and R® are
identical or different acyl radicals whose carbonyl group is bonded to a tertiary alkyl radical of 4 to 18
carbon atoms, a tertiary cycloalkyl radical where the ring is of 5 or 6 carbon atoms, aryl or a 5-
membered or 6-membered heterocyclic radical, and the aryl or 5-membered or 6-membered
heterocyclic radicals contain substituents A and B bonded at ieast in the two positions ortho fo the
carbonyl group, and A and B may be identical or different and are each alkyl, alkoxy, alkoxyalkyl,
alkylthio, cycloalkyl, ary! or halogen, are used as the photoinitiator and one or more binders which can
be washed out with aqueous or aqueous alkaline media and are selected from the group consisting of
the cellulose derivatives, the polymers, having repeating vinyl alcohol groups in the main chain of the
molecule, the polyurethenes, the polyetherurethanes, the polyesterurethanes, the straight-chain or
branched polyesters and the acrylate rubbers having carboxyl side groups are used as the organic
binder (b).

A process as claimed in claim 1, wherein a bisacylphosphine oxide covbpounds of the formula {)) is
employed, where R' is alkoxy of 1 to 4 carbon atoms or aryl of 6 to 12 carbon atoms.

A process wherein as claimed in claim 1 or 2, a bisacylphosphine oxide compound of the formula (I) is
employed as photoinitiator in which compound R2 and R® are each acyl whose carbonyl group is
bonded to a tertiary alkyl radical of 4 to 18 carbon atoms or tertiary cycloatkyl radical where the ring is
of 5 or 6 carbon atoms.

A process as cleimed in claim 1 or 2, wherein in formula (I) R2 and R® are identical and are each a
benzoyl radical which is substituted by groups A and B at ieast in the 2,6-posftlo_n.

A photopolymerizable recording material as claimed in claim 1 or 2 or 3 or 4, which contains a tertiary
amine.

A process for the production of relief plates by imagewise exposure of a layer which is applied to a
base and consists of a photopolymerizable recording material and subsequent removal of the unex-
posed parts of the layer of the photopolymerizable recording material, wherein a photopolymerizable
recording material as claimed in claim 1 or2 or 3 or 4 or § is used.

Revendications

1.

Masse d'enregistrement photopolymérisable pouvant étre développée en milieu aqueux ou aqueux
alcalin, convenant en particulier pour la fabrication de plaques d'impression et de formes en relief,
consistant principalement en un mélange, qui contient un photoinducteur, de a) au moins un composé
a bas poids moléculaire contenant au moins une double liaison insaturde oléfinique photopolymérisa-
ble, et b) au moins un liant organique polymére, caractsrisée en ce qu'sfle contient en tant que photo-
inducteur au moins un oxyde de bis-acylphosphine de formule

Ri-p-r3 . | (1),



| omemes

-17
dans laquelle

R'  représente un groupe alkyle en C1-C8, un groupe cycloalkyle en C5 ou G8, un groupe alcoxy
en C1-C4, un groupe aryle éventusllement substitué par des halogénes, des groupes alkyle
ou alcoxy, ou un radical hétérocyclique & 5 ou 8 chainons contenant du soufre ou de I'azote;

R? et R3, ayant des significations identiques ou différentes, représentent des radicaux acyle
portant, fixé sur leur groupe carbonyle, un groupe tert-alkyle en C4-C18, un groupe tert-
cycloalkyle & 5 ou 6 atomes de carbone cycliques, un groupe aryle ou un radical hétérocycli-
que & 5 ou 8 chainons, les radicaux aryle ou les radicaux hétérocycliques a 5 ou 6 chafnhons
portant, au moins dans les deux positions ortho du groupement carbonyle, des substituants A
ot B, identiques ou différents, qui consistent en groupes alkyle, alcoxy, alcoxyalkyle, alkylthio,
cycloalkyle, aryle ou en atomes d’halogénes,
et en fant que fiant organique b) au moins un liant, extractible en milieu aqueux ou aqueux-
alcalin, du groupe des dérivés de la celiulose, des polyméres contenant des groupes alcool
vinylique répétés dans la chahe principale de la molécule, des polyuréthannes, des
polyéther-uréthannes, des polyester-uréthannes, des polyesters de nature linéaire ou ramifide
et des caoutchoucs d'acrylates & groupes carboxyle latéraux.

Masse d'enregistremerit photopolymérisable selon la revendication 1, caractérisée en ce que, dans la
formule {, R' représente un groupe alcoxy en C1-C4 ou un groupe aryle en C6-C12.

Masse d'enregistrement photopolymérisable selon la revendication 1 ou 2, caractérisée en ce que, dans
la formule |, R? et R® représentent des radicaux acyle portant, sur leur groupe carbonyle, un groupe tert-
alkyle en C4-C18 ou un groupe tert-cycloalkyle contenant § ou 6 atomes de carbone cycliques.

Masss d'enregistrement photopolymérisable selon la revendication 1 ou 2, caractérisée en ce que, dans
la formule |, les radicaux R2 et R® sont identiques et consistent en radicaux benzoyle substitués, au
moins en position 2,6, par les groupes A et B.

Masse d'snregistrement photopolymérisable selon 'une des revendications 1 & 4, caractérisée en ce
qu'elle contient une amine tertiaire.

Procédé pour la fabrication de formes en relief par exposition 2 la lumigre avec formation d'une image
de couches, appliquées sur un support, d'une masse d'enregistrement photopolymérisable et élimina-
fion subséquente des parties des couches non éclairées de ia masse d'enregistrement photopolyméri-
sable, caractérisé en ce que I'on ulilise une masse d'enregistrement photopolymérisabte selon I'une des
revendications 1 2 5.

Revendications pour |'Etat contractant suivant: ES

%
2.
3.
4,
5.
6.
\./'

1.

Procédé de préparation d'une masse d'enregistrement photopolymérisable pouvant 8tre développée en
milieu aqueux ou aqueux alcalin, en particulier pour la fabrication de plaques d'impression et de formes
on relief, consistant principalement en un mélange, contenant un photo-inducteur, de a) au moins un
composé 2 bas poids moléculaire contenant au moins une double liaison 2 insaturation oléfinique
photopolymérisable et b) au moins un liant organique polymére, caractérisé en ce que l'on utilise en
tant que photo-inducteur au moins un oxyde de bis-acylphosphine de formule

g [
1_p.p3
R F R . (1),
R2
dans laquelle .
R! représente un groupe alkyle en C1-C6, un groupe cycloalkyle 4 5 ou 6 atomes de carbone
cycliques, un groupe alcoxy en G1-C4, un groupe aryle éventuellement substitué par des

halogdnes, des groupes alkyle ou alcoxy, ou un groupe hétérocyclique a 5 ou 6 chainons
contenant du soufre ou de I'azote;
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R? et R?, ayant des significations identiques ou différentes, représentent des radicaux acyle
portant, sur leur groupe carbonyle, un groupe tert-alkyle en C4-C18, un groupe tert-cycloalkyle
34 5 ou 6 atomes de carbone cycliques, un groupe aryle dii un groupe hétérocyclique 2 5 ou 6
chainons, les groupes aryle et les groupes hétérocyclique 4 5 ou 8 chainons portant, au moins
dans les deux positions ortho du groupement carbonyle, des substituants A et B, identiques ou
différents, qui consistent en groupes alkyle, alcoxy, alcoxyalkyle, alkyithio, cycloalkyle ou
aryle ou en atomes d'halogénes, et en tant que liant organique b), au moins un liant extractible
en milieu aqueux ou aqueux alcalin, du groupe des dérivés de la cellulose, des polymares 2
groupes alcool vinylique répétés dans la chaine principale de la molécule, des polyuréthannes,
des polyéther-uréthannes, des polyaster-uréthannes, des polyesters de nature lindaire ou
ramifiSe et des caoutchoucs d'acrylates & groupes carbonyle latéraux.

Procédé selon la revendication 1, caractérisé en ce que I'on utilise un oxyde de bis-acyiphosphine de
formule | dans laquelle R! représente un groupe alcoxy en C1-C4 ou un groupe aryle en C6-C12,

Procédé selon la revendication 1 ou 2, caractérisé en ce que I'on utilise en tant que photo-inducteur un
oxyde de bis-acyiphosphine de formule | dans laquelle R? et R3 sont des groupes acyle portant, sur leur
groupe carbonyle, un groupe tert-alkyle en C4-C18 ou un groupe tart-cycloalkyle & 5 ou 6 atomes de
carbone cycliques.

Procédé selon la revendication 1 ou 2, caractérisé en ce que I'on utilise un oxyde de bis-acylphosphine
de formule | dans laquelle les groupes R? et R? sont identiques et consistent en groupes benzoyle
substitués, au molns en position 2,6, par les groupes A et B.

Procédé selon I'une des revendications 1 & 4, caractérisé en ce que I'on utilise en outre une amine
tertiaire. .

Procédé pour la fabrication de formes en relief par exposition & la lumiére avec formation d'une image
de couches, appliquées sur un support, d'une masse d'enregistrement photopolymérisable et élimina-
tion subséquente des parties des couches non éciairées de la masse d'enregistrement photopolyméri-
sable, caractérisé en ce que l'on utilise une masse d'enregistrement photopolymérisable obtenue par un
procédé selon ['une des revendications 1 4 5.



