Qi§32J586 DESERIPTI ON The present invention relates to novel . -
di“aza- 9-t hi a-ant'hracene- 2, 4-di ones and to a photopo- |ymerizable
m xture which contains, as the essential conponents, a) a polyneric bin
‘5 pol yneri zabl e conpound having at |east two ter!m nal e;ﬁxlg i cal
unsaturated groups and a boiling point of nore than [err]0 %
|, 3-di aza- 9-t hi a- ant hracene- 2, 4-di one as the photoinitiator.
Photopolynerlzable m xt ures whi ch contain the com ponents a) and b) and a
ol yhucl ear heterocyl ci ¢ compound as thé photoinitiator are known. In DE-C
20 27 467 (= GB-A 1,354,541) specific deri- vatives of acridine and
phenazi ne are described as initiators. DE-C 20 39 361 (= US-A 3, 765, 898)
di scl oses. simlar m xtures containing qui noxaline derivatives or quinazo-
line derivatives as initiators. Al these conpounds have an excel |l ent
initiator effect when they are irradiated with actinic light, in particular
of I'ight squrces emitting in the near ultra- violet range. But in recent
tinmes, met HEHHIEIEBbped gas 0 102 586 -2- -

The present invention relates toc novel _
1,3-diaza-9-thia-anthracene~-2,4-diones and to a photopo-
lymerizable mixture'which contains, as the essential
components, '

a) a bolymeric binder

b) a polymerizable compound having at least two terminal,
ethylenically unsaturated grcups and a boiling point of
more than 100°C, and - '
¢c) a 1,3-diaza-9-thia-anthracene-2,4~dione as the
photoinitiator. '

Photopolymerizable mixtures which contain the com-
ponents a) and b) and a polynuclear heterocylcic compound
as the photoinitiator are known.

In DE-C 20 27 467 (= GB-A 1,354,541) specific deri-
vatlves of acrldlne and phenazlne are described as
lnltlators.

DE-C 20 39 361 (= US-A 3,765,898) discloses similar
mixtures containing gquinoxaline derivatives or quinazo-
.liqe derivatives as initiators. B

All these compounds have an excellent initiator
effect when they are irradiated with actinic light, in
-particular of light sources emitting in the near ultra-
.violet range. But in ;eéent times, metal halide-doped gas
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sources, such as e.g. mercury vapor lamps, the absorption
values of the known highly efficient initiators are no

longer matched to the emmisions of these light sources in
the best possible way. Moreover, the variation possibili-
ties by substitution of the known heterocyclic initiators
are limited, i.e. , by means of the known production pro-

other properties, if desired, such as solubility in
aqueous or organic solvents or compatibility with various
photopolymerizable mixtures, by a purposeful synthesis.

In Journ. of Heterocyclic Chemistry 18, p. 1,329
(1981), 1-3-diaza-9-thia-anthracene-2, 4-diones are
described which in their 6-position are either unsubstl-
tuted or substituted by a chlorine atom or a methyl
group.'In the publication, these components are tested
for their oxidation capacity in respect of alcohols.

Other appllcatlons are not mentioned.

. It was therefore the object of the present invention

to propose novel photoinitiators which possess a simi-
larly high efficiency as the known photoinitiators, while
their light absorptlon extends more deeply into the
short-wave visible ranage, and into which speclflc substi-



0,402 586 -3-; tuents can be purposefully introduced in the course of their
synt hesi s, whichiinpart various, desired properties, such as solubility and
cﬁﬁgatibility w th other conponents, to the final products. The subject of
th-S invention is a photopolynerizable m xture which contains, as essential
constituents, a). a polyneric binder b) a polynerizable conpoumzl Hgwi ng a

| east two termnal, ethylenically unsaturated groups and a boiling point
more than [err], and c) a polynuclear N-heterocyclic conpound as '

\hotroi nitiator. The mixture of the +n¥ention is characterized in that the.
N-Tet erocycl i ¢ conmpound corresponds to the general formula (I11) [err] in
which Rl, R2, R3 are-identical or different and individually and R4

each denote a hydrogen or hal ogen atom a 0 102 586 -4- carboxyl group,
an al kyl, al koxy or al koxy- carbonyl group, whereby each of the alkyl

roups contains 1 to 6 carbon afons, or t of _.the groups [err]_to [err
gachpdenotﬁu%p?%s%ﬂn be purposefully fﬁtro uced Pn e ggulse éf [ ]

their synthesis, which impart various, desired
properties, such as solubility and compatibility with
other components, to the final products.

The subject of this invention is a photopolymerizable
mixture which contains, as essential constituents,

a) a polymeric binder

b) a polymerizable compound having at least two .terminal,
ethylenically unsaturated groups and a boiling point
of more than 100°C, and

.c) a polynuclear N-heterocyclic compound as
photoinitiator.

. The mixture of the invention is characterized in that

the N-heterocyclic compound corresponds to the general
formula (II) '

(11

in which _ : _
R, R?, R3 are identical-or different and individually
and R4 each denote a hydrogen or halogen atom, a



-

ar-eimatic radical.. In accordance with this invention, there are further
p gpoéed novel 1,.3-diaza-9-thia-anthracene-2, 4-di ones of the general
formula (11) [err] in which RL, R3 are identical or different and
i me'vidual ly and R4 each denote a hydrogen or hal ogen atom a carboxyl
group, an al kyl, al koxy or al koxy- carbonyl group, whereby g@ﬁg %i t he
al kyl groups contains 1 to 6 carbon atons, and R2 0 {36 5
- carhoxyl, al koxy or al koxy-carbonyl group, whereby each of the al kox
'd%%ﬂps con- tains 1 to 6 carbon atons, or . two of the radicals [err] eac
denote a fused aromatic radical. and Terr] The novel conpounds can be
prepared follow ng the way di agrammatically indicated in the attached
Fi gure.. 0 102 586 - 5 - They absorb light in a spectral range of from
about 425 to 480 nm and, when being irradiated in this spectral range, act
as active radical initiators of the photopoly- nerization of vinyl
pomopunds, even in th%ﬁwﬁm%ﬁu@xyﬁrﬁlﬂfm,.%xpm ATk dotypt ors do not’
initiate the thermnal pé)éé/kr)rg&lrfaééggp?fwggg&foe@&l‘mgts y eenafﬂgfe IS no
groups contains 1 to 6 carbon atoms, or two
of the groups Rl to R4 each denote a fused

aromatic radical.

_ In accordance with this invention, there are further
~. proposed novel 1,3-diazé-9-thia-anthracene—z,4—diones of
' the general formula (II)

(11)
2
9 e
- . in which o
R1l, Rr3 are identical or different and individually
and R4 each denote a hydrogen or halogen atom, a
" carboxyl group, an alkyl, alkoxy or alkoxy- -
carbonyl group, whereby each of the alkyl
groups contains 1 to 6 carbon atoms, and
R2 denotes a carboxyl, alkoxy or alkoxy-carbonyl

group, whereby each of the alkoxy groﬁps_con-
tains 1 to 6 carbon atoms, or two of the
radicals | B '

Rl, R2, R3 each denote a fused aromatic radical.

and R4 ' '

The novel compouhds can be prepared following the ﬁay
diagrammatically indicated in the attached Figure.



nic radiatien. Therefore, they are very well suitable for the -
Ezgaratron of storable copying layers. It is of advantage that the
ggounds (I'l) can be produced by snoboth reactions and using readily
ssi bl e educts known fromliterature, that the substituents [err]can
varred within a wide range, and that puri- fication operatgong: asgs
necessary during the final stage only. The al kyl and al koxy groups
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and brom ne .atons, in particular chlorine atons, are the preferred hal ogen
atons. The al koxy groups of the al koxy-carbonyl groups nay be the sane as
stated above. Benzo radicals are the particularly preferred condensed
aromatic radicals. O the conmpounds according to-the general fornula Il
particular preference is given to those, wherein at |east one of the

radi cal s [err]TheY [2b$9rh slight cingenspeshfalorpgmaRt ¥R cABOY%0 or three
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hydrogen atenktzation of vinyl compounds, even in the presence of
oxygen. The novel photoinitiators do not initiate the
thermal polymerization of such compounds when there is no
actinic radiation. Therefore, they are very well suitable
for the preparation of storable copying layers.

It is of advantage that the compounds (II) can be
produced by smooth reactions and using readily accessible
educts known from literature, that the substituents
Rl - R4 can be varied within a wide range, and that puri-
fication operations are necessary during the final stage
only.

The alkyl and alkoxy groups which can be used as
90551b1e substituents preferably have 1 to 3 carbon

PN
o)

; atoms; methyl and methoxy groups are particularly
O preferred.

Fluorlne, chlorine and bromlne atoms, in partlcular'
chlorine atoms, are the preferred halogen atoms. The
alkoxy groups of the alkoxy-carbonyl groups may be the‘
same as stated above. Benzo radicals’ are the particularly
preferred condensed aromatic radicals.’ '

0f the compounds according to-the general formula II,
'particular.preference is given to those, wherein at least
one of the radicals Rl to R4 is a hydrogen atom.

Compounds, wherein two or three of these radicals, par-
ticularly of the radicals Rl to R3, are hydrogen atoms, are



The, added anount. of phot0|n|t|ators I n general varies between 0.01 and 10,
Eg}erably between 0.1 and 5 % by weight, relative to the conponents of the

p otopolynerl- zabl e | ayer. Phot opol yneri zabl e nononers useful for the

purﬁoses of this invention are known and are, for exanple, described in-

U.S. Patents No. 2,760,863 and 3,060,023. Preferred exanpl esiapesaeryl

and net hacrylic aC|d esters,. such as di gl ycerol diacrylate, (iZ§;>

polyet hyl enegl ycol dlnethacrylate acryl ates and net hacryl ates of -

t i fret hyl ol ethane, tri- nethylol propane and pentaerythritol and

pol yhydric ali- cyclic alcohols. Reaction products of diisocyanates with

partial esters of polyhydric al cohols are al so used advant ageously.

Mononers of this kind are described in) DE-A Nos. 20 64 079, 23 61 041

and 28 22 190. The proportion of nononers contained in the |layer in general

vari es between 10_and 80 r ef er abl 20 and 60, percent _by weight. A great

nunber of §EPESFG16YgaﬁF§eg5F9nEF§ ¢ 8€ EHﬁIS?gacaésb?ﬂB€F§ &Exanpl es

are: Pol yapefies, gﬁehpylaué eabetamapAlinyi Piicatkahse pokywrapiyet hers,

epoxi de regl Q golég lic acid esters, polynethacrylic acid esters,

polyesters F?? > pol yacryl am de, polyvi- nyl alcohol, polyethylene

oxi de, pol ydi net hyl acrylanide,.polyvinyl pyrrolidone, polyvinylnethyl

for mam de. pol yib- agdel &R6udBOoEYpHBLBYh1RE5EBTE2n30EnEPRE! ¥ARLESO the

nononers whi ¢
- between 0.01 and 10, preferably between 0.1 and 5 % by
weight, relative to the components of the photopolymeri-

zable layer.

Photopolymerizablé monomers useful for the purposes of
this invention are known and are, for example, described
in U.S. Patents No. 2,760,863 and 3,060,023, Preferred
examples are acrylic and methacrylic acid esters, such as
diglycerol diacrylate, polyethyleneglycol dimethacrylate,
acrylates and methacrylates of ;rimethylol ethane, tri-
methylol propane and pentaerythritol and polyhydric ali-
cyclic alcohols. Reaction products of diisocyanates with
partial esters of polyhydric alcohols are also used

£

s

advantageously. Monomers of this kind are described in
DE~A Nos. 20 64 079, 23 61 041 and 28 22 190.

3

The proportion of monomers contained in the layer in -
general varies between 10 and 80, preferably 20 and 60,
percent by weight.

A great number of soluble organic poiymers may be
employed - as binders. Examples are: Pdlyamidés, polyvihyl
esters, polyvinyl acetals, polyvinyl ethers, epoxide
resins, polyacrylic acid esters, polymethacrylic acid
esters, polyesters, alkyd resins, polyacrylamide, polyvi-
nyl alcohol, polyethylene oxide, polydimethyl aérylamide,
polyvinyl pyrrolidone, polyvinylmethyl'formamide, polyvi~-



f orm the homppol ynmers enunerated. O her possible binders are natural

upsttances or nodi fied natural substances, for exanple gelatin and
cél'lul ose ethers. Wth particul ar advantage, those binders are used whig
ate’ insoluble in water, but soluble or at |least swellable in
aqueous- al kal i ne sol utions, since |layers containing such B dd& $8&8an b%
devel oped with the pre- ferably enpl oyed aqueous- al kal i ne devel opers.
Bi-nders of this type can, for exanpl e, contain the follow ng groups: [€Tr],

r /ferr] Exanpl es of these are: rral"ea?te' resins, polyners of :
[érr] met hacryl oyl oxy-ethyl N-(p-tolyl- sulfonyl) car bamat e and copolyners
of these and simlar nononers with other nononers, and al so styrene/naleic
aci d anhydri de copol yners. Copol ynmers of al kyl net hacryl ate and net hacry-
lic acid and copolyners of nethacrylic acid, alkylmethacrylates and

met hyl met ha and/,o ac on ich are
descri bed ¥ ﬁf%éqwﬁz %@? r%lf ,@oityy“%ef%d# etzﬂegq%%cpﬁa F{/h L(I%H;d I n
general , tfrormudre iHomadolymedss enumentataed. 20 to 90, preferably 40 to 80,
percent by weight of the |ayer constituents. 0 102 586 Dependi ng on
their intended use and desired properties, the photopol ynerizable m xtures
may contain vAther persiblmbdindans aieda s SPaNGRS Wi x-

modified natural substances, for example gelatin and

cellulose ethers.

With particular advantage, those binders are used
which are insoluble in water, but soluble or at least
swellable in aquebus-alkaline solutions, since layers
containing such binders can be developed with the pre-
ferably employed aqueous—alkaline developers. Binders of
this type can, for example, contain the following groups:
-COOH, -PO3H3, -SO3H, -SONH-, or -SO2-NH-CO-.

Examples of these are: maleate'resiné, polymers of
8-methacryloyloxy-ethyl N-(p-tolyl-sulfonyl)-carbamate
I and copdlymers of these and similar monomers with other
g ~ monomers, and also styrene/malelc acid anhydride
QD copolymers. Copolymers of alkylmethacrylate and methacry-
. lic acid and copolymers of methacrylic acid,
alkylmethacrylates and methylmethacrylate and/or styrene,
‘acrylonitrile, and the like, which are described in
DE-A 20 64 080 and DE-A 23 63 806, are preferably used.

In generai, the quantity of binder amounts to 20 to
90, preferably 40 to 80, percent by weight of the layer
. constituents. '



- inhibitors to prevent thermal polynerization of the nmonomers,

res are:

Eﬁ&d{ogen donors, - substances regul ating the sensitonetric properties of
éVers of this type, - dyes, - colored and uncol ored pignents, - color
f orrers, - indicators, - pl asticizers, a.s.o. These constituents

advantageously shoul d be sel ected such that their absorptionioz s&e ran
of actinic radiation which is inportant for the initiation process is a
| ew-as possible. Wthin the scope of this invention, actinic radiation i

tv be understood as any radiation, +h& energy of which corresponds at

hat of shortwave visible light. Longwave UV-radiation, but also
el ectron radiation, X-rays and |aser radiation are suitable. The
phot opol yneri zabl e m xture. of this invention can be used in nmany fields of
application, such as, for exanple, the production of safety glass,
var ni shes whi ch

;:_are_hardened the action of light or
cor puscul ar raB?B??%hngs%%ht%%lﬁl%%Y?Bﬂe%eﬁﬁﬁ aﬂgn?%flf? | i ngs and,g

properties, the photopolymerizable mixtures may contaln
various additional substances. Examples of such admix-
tures are:

- inhibitors to prevent thermal polymerization of the
monomers,

- hydrogen donors, .

- substances regulating the sensitometric properties of
layers of this type, '

- dyes,

- colored and uncolored pigments,

- color formers,

- indicators,

- plasticizers, a.s.o.

‘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 low as possiblg,

Within the scope of this invention, actinic radiation
is to be understood as any radiation, the energy of which
corresponds at least to that of shortwave visible 1lght

. Longwave UV-radiation, but also electron radiation,’

X-rays and laser radiation are suitable.

The photopolymerizable mixture of this invention can
be used in many fields of appllcatlon, such as, for
example, the production of safety glass, varnishes which

| east



ip-particular, as a light-sensitive copying material in the field of
rgpf oduction. The. detail ed description of the invention is restricted to
t Ts_last field of application, but without the invention being |imted
t heret 0. Exanpl es of possible applications in this field are: copying,~,
| ayers for the photonechanical production of printing forns 12 t588 e /T
relief printing, lithographic printing, gravure printing, screen priRti
~of-'relief copies for exanple, in the production of Braille books, of single
q@g¢es, tanned i nages, pignment imges? a.s.o0. The m xtures may further be
enpl oyed for the photonmechani cal production of etch resists, for exanple
for nane plates, printed circuits and chemcal mlling. The m xtures of
this invention are of particular inportance with regard to the

phot onechani - cal production of lithographic printing forns and etch
resists, especjal Ln the formof presensitized materials. The m xture can
e used' | REEPREITORd v TS LB Ao Rt | Ret 260 TR SALEaE o qui d

sol uti on oradiapbos; osnch oas exbexptron dogdms prédentsal shilkings amdch is
appl i ed bys t | P i AP ML E 1 for
chemical m hﬁ%ﬁ? ;or thég%?%ducé|€EF%§§€#$#%;$?%¥}% its, scr%éﬂiprinting_
stenci | s, Bhe. Hleldheokiserredviieftso be present as a solid light-sensitive
| ayer on a suitable support, i.e., as a storable, presen- 0 102 586

The detailed description of the invention is

s restricted to this last field of application, but without

' the invention being limited thereto. Examples of possible
applications in this field are: copying layers for the
photomechanical production of printing forms suitable for
relief printing, lithographic printing, gravure printing,
screen printing, of relief copies, for example, in the
production of Braille books, of single copies, tanned
images, pigment images, a.s.o. The mixtures may further
be employed for the photomechanical production of etch
resists, for examplé for name plates, printed circuits
and chemical milling. The mixtures of this invention are

() of particular importance with regard to the photomechani-
. cal production of lithographic printing forms and etch
£3 resists, eépecially in the form of presensitized

materials.

The mixture can be used industrially for the above
mentioned applications as a liquid solution or
dispersion, for'éxample,'a photoresist solution, which is
applied by the consumer to an appropriate support, for
example, for chemical milling, for the production of
printed circuits, screen printing stencils, a.s.o. The.
mixture may also be present as a solid light-sensitive
layer on a suitable support, i.e., as a storable, presen-



-38- sitized copying material, for exanple, for the production of printing
feems® It can al so be enployed for the pro- duction of dry resists. It is
i general advantageous to substantially iso- late the mixtures fromthe

i nffuence of atnospheric oxy- gen during the Iight polynerization. If th

m xture is used in the formof thin copying |layers, it is 0eromssgndeg-to
apply a suitable cover filmwhich has a | ow perneability to oxygen. T '
cover filmmay be sel f- supporting and be peeled off fromthe copying r
p£;©r to devel opnent. Pol yester fil+sl0for exanple, are suitable for this
purpose. The cover filmmay al so consist of a material which dissolves in
the devel oper liquid or which can be renoved at |east fromthe non-hardened
areas during devel onent. Exanples of materials suitable for this purpose
are, inter alia, waxes, polyvinyl alcohol, polyphosphates, sugars, a.s.o.

Layer supports ich are suitable for copying materials prepared, using the
mi xt ure ofs’tﬁzl'%‘\aﬂgn‘&%ﬂﬂ%?l PHCPEtRL - f%?r egé?ﬁﬁ?le?' af?ﬁri Tﬂl?ﬁnp‘é&g‘é‘l’?”}'? nc, _
copper andopl peintits| fermslcht asait | AD8o Obe ponybdywd efier t eliepbtda- | ate or

cel | ul ose @?8{95&1 @qgr cLeen Qginting supports, such as perlon gauze. The
i ght-sensitive meterd ol s enp?oyTng the m xture of this invention are

prepared in known manner. Thus, the m xture can be taken up in a sol vent,
and the resul t10; §0] 4t QRePL] IAGPLAELEE0GE "t hCs@PPL AR A D1 NEsb Dt ended
late the mixtures from the influence of atmospheric oxy-
\ gen during the light polymerization. If the mixture is
' used in the form of thin copying layers, it is recom-
o mended to apply a suitable cover film which has a low
permeability to oxygen. The cover film may be self-
' suppbrting and be peeled off from the copying layer prior to
development.'Polyester films, for example, are suitable '
for this purpose. The cover film may also consist of a
material which dissolves in the developer liquid or which
can be removed at least from the non-hardened areas
during develoment. Examples of materials suitable for
this purpose are, inter alia, waxes, polyvinyl alcohol,
£ polyphosphates, sugars, a.s.o.

Qﬁ) . Layer supports whigh are suitable for copying
materials prepared using the mixture of this invention
include, for example, aluminum, steel, zinc, copper and
plastic films, such as films of polyethylene terephtha-
late or cellulose acetate, and screen printing supports,
such as pérlon gauze. | ' '

' The light-sensitive materials employing the mixture
of this invention are prepared in known manner. Thus, the
mixture can be taken up in a solvent, and the resulting
solution or dispersion can be applied to the intended



0,102 586 support as a thin filmby casting, spraying, inmmersion or by
rolt ef application and subsequently dried. Thick layers (for exanple, of
250/ um and thicker) are advan- tageously prepared by first producing a
setf'-supporting filmby extrusion or nolding, which is then laninated to
the support. In the case of dry resists, solutions of the gnxgarsgére
applied to transparent supports and dried. The light-sensitive |ayegs, -
t Hi ckness between about 10 and 100/um - are then al so bonded to th q%ggred
sggﬁtrate by | am nation together wi+hillhe tenporary support. The cppyin
material s are processed in known manner. They are devel oped by treat ment

W th an appropriate deve- |oper solution, preferably a weakly al kal i'e-
aqueous sol ution, whereby the unexposed areas of the |ayer are dissolved
away and the exposed areas of the copying |ayer remain on the support. The
follow ng text gives exanples, of the m xture of the present invention.
First, t hes‘bPB‘agEt?%nao?h’a“ kR LB CRBTERT p IR BRI BT at HRREEIERR PHg to the

myeﬂt}olnlw ﬂ@EIléfb&g@plicﬁlatf@'(lpé.xgdiuﬁ)ilbgé%@éﬁﬁllii%&iémf PHICK hg Ex?ngl es
ic ol l pw, part y_wei ght an arts vol une . b.v. ear:
the sans rLagePRntien sXShile o O o2 hbod an® ChA Rk rady adPieba oh
per cent agesagaouslianprepared by ef i nsbeprndiec stgoal sslivswiporiing.

film by extrusion or molding, which is then laminated to

the support. In the case of dry resists, solutions of the
mixture are applied'to_transparent supports and dried.
The light-sensitive layers ~ thickness between about 10
and 100 um - are then alsc bonded to the desired
substrate by lamination togeﬁher with the temporary
support.- ' )

The.copying materials are processed in known manner.
They are developed by treatment with an appropriate deve-
loper solution, preferably a weakly alkaline aqueous
solution, whereby the unexposed areas of the layer are
dissolved away and the exposed areés of the copying layer
f}_ remain on the support. .

QD : .The following text gives examples of the mixture of
the'present invention. First, the production of a number
- of novel photoinitiators according to the invention is
-described. ' | ' '

In the production prescriptions and the Examples
which follow, parts by weight (p.b.w.) and parts by
volume (p.b.v.) bear the same relationship as the g and

~the cm3. Unless otherwise stated, percentages and quan-
tities are to be undérs£ood as weight units.



0,102 586 -12- Most of the initiators contained in the mxture of this
i fv¥ention are not -known fromprior publications. They are prepared in
accordance with the followi ng general procedure: A) General procedure for
préﬁaring t he conpounds I: 1 nole of
2,4-6-trichloropyrimdine-5-carbal dehyde is reacted wth (L I02 &85 -
arylthiol and 1.1 noles of triethyl amne, in tetrahydrofuran, at
tenmperatures of -50 to [err]; then the am ne hydrochloride is sepg
b&,@iltration, and the residue | eft-a¥2er renoving the solvent b
distillation is crystallized by m xing with an appropriate sol verN.
2,4-dichloro-6-aryl- thiopyrimdine-5-carbal dehydes (conpounds 1 to 31)
t hus obt ai ned deconpose in the solid state and are inmediately further

processed. Therefore, the figures in Table 1 denote the raw yields. 0
102 586 -13. Toble e PO ol PG 'in Vg mixdiidloe  [o7],
71.9.2 this inventiom are not khown from HIr publicalidhs. H

H

iﬁ¥§]are pre$$red in accé%héhce with the following
general procedure: ' '

A) General procedure for preparing the compounds I:

1l mole of 2,4-6-trichloropyrimidine-5-carbaldehyde is
reacted with 1 mole of arylthiol and 1.1 moles of
triethyl amine, in tetrahydrofuran, at temperatures of
~50 to -30°C; then the amine hydrochloride is separated
off by filtration, and the residue left after removing
the solvent by distillation is crystallized by mixing
with an appropriate solvent, The 2,4-dichloro-6-aryl-
thiopyrimidine-~5-carbaldehydes (compounds 1 to 31) thus
obtained decompose in the solid state and are immediately
further processed. Therefore, the figures in Table 1
P denote the raw yields. ' '



4_\ _ H - , [err] H H
g}A.Q H , 56.1 6 H
P 54.1 7 H " H c
H_ Cl H > H- 40.7 9
H H 69.1 10 H H
66.0 11 H H H COOH
H. | H COOCH 61.0 13 H
R 31.3 14 H - - CH3
s H [err] H 57.5 16 CH3
H H Table I[err] 56.8 17 H H Cl
%g”g] 7 __Tq(?&np%&ﬁis of the formula Gl H : [err]
.9, S 1 L 2 H 3 4 errys 67.7 20
n NCF: R*erf] R ¢1 R g2 B 21 Y]]ﬁld 3 [err]
€t 927 H d, . d
39.123 |1 @ H iR H H g H 674 |
'["e . 3G 45 2526H [H ] 1.7 ®5 [ azn] [er34.8 | H
rr : rr 1 H r
57.5 27 | 3 ferr]® o O3 il %%'.558] o8 H
8 'y H O CH3 §3.7 B9 ClH C63.8 H
33.5 H H - benjo- 40.1
31 Sodro B Fh 5o e, Tt
- 6 H H H Cl 54.1
7 H H cl H 56.1
- 8 H cl H H 40.7
9 H - Br H H 69.1
10 H H- H OCH3 66.0
11 H H H COOH 75.9
12 H H H COOCH3 61.0
13 H COOH H H 31.3
114 H H CH3 CH3 25.5
15 H CH3 H CH3 57.5
16 CH3 B H CH3 56.8
i 17 H H cl CH3 72.2
) 119 cl H - H CH3 67.7
: 20 | =m H- ‘CH3 cL 82.1
21 H CH3 H cl 66.9
22 H H cl cl 39.1
23 cl H H cl 67.6
24 cl H. Ccl H 71.7
25 CHj3 CH3 H CH3 45.2
26 CH3 cl H CH3 57.5
27 CH3 cl H cl 56.8
28 H cl Cl cl 53.7
29 cl cl H cl 33.5
30 - H - H - benzo - 40.1
31 - benzo - - H ~_H 76.1



0,102 586 -14- General procedure used for preparing the conpounds of
fQreauta 11: 1 p.b.w. of one of the conpounds 1 to 31 is strewed in 20 ,
pfﬁimn of [err] (98 % at a tenperature of 70C, the mixture is heated mo
116-to [err] until the formation of HO is conpleted, poured onto 12Q
p.b.w. of ice, adjusted to a pH of 4 at tenperatures of [&@& o2 Ggerr
nmeans of an al kali conpound, the solids are separated off, dried and
reChystalllzed fromdi met hyl- formam de. Table 2

1} 34di aza- 9-t hi a- ant hr acene- 2, 4-di enelst of the formula I1: No. [err]
[efr] J[err] [err] N@Itlng_ Yi el d Poi nt [err] 32 H H
H H 290 62.3 33 H H CH3 H

300 - 68.4 34 H H : H CH3 300 64.8 35
H - 'F. H H - 280 11. 5 36 H d H
H K és Ai 290

50. 7 38 @eral prB?ce ure used for mn:eparlng fgbe compou_«péi% %fg H

H H formula QOCH 280 21.6 40 - H H H

COOCH3 270 5.2 41 CH3 H H CH3 270
22.2 42 - H CH3 H CH3 310 6.6

1 p.b.w. of one of the compounds 1 to 31 is strewed
in 20 p.b.w. of H3S04 (98 %) at a temperature of 70°C,
the mixture is heated to 110 to 150°C until the formation
of HCl is completed, poured onto 120 p.b.w. of ice,
adjusted to a pH of 4 at temperatures of 30°C to 40°C by
means of an alkali compound, the solids are separated
off, dried and recrystallized from dimethyl formamide.

Table 2
1,3-diaza-9-thia~-anthracene-2,4-diones of the formula
II:
No. | ml R2 R3 R4 Melting | Yield %
' | Point °C
Y B2 | = i B | = 290 62.3
¢) B3| = B cE; | = 300 68.4
34 | B H H CH3 - 300 64.8
35 | ® F H H | 280 11.5
36 | B c1 H H 300 17.6
37 | B H H ct | 290 | 50.7
38 | = Br H : 280 10.5 .
39 | B H H COOH 280 21.6
40 | B H H coocEz | 270 . 5.2
41 | cHj H H CH3 270 | 22.2
42 | =B CHj3 H CH3 310 6.6




0_102 586 -15- Continuation Table 2 No. Rl R R3

|t kng
6-8 44
Ci_
c
42.:3 48

[Lery]
Lerr]

™2 52

_benzo-
benzo -

Yi el d % Point C 43 H H CH3 CH3
C1 H H CH3 290 52.7 45
H [err] 300 35.9 46 H [err]
290 47.8 47 Cl H Cl l@ 102 586 210
Cl H H Cl 270 49.7 49 [err]
H [err] 300 _ 9.7 50 [err] C1 H
350 54.0 51 [err]]5 - C1 H ' Cl 280
Cl C1 H C1 280 3.2 53
H H 300 42.8 54 H H -
290 42.8 The initiating activity of the conpounds

nos. 32 to 54 is conpiled in the Exanpl es which follow and the acconpanyi ng

t abl es.

Example 1 A solution of 4.0 p.b-.w of a

met hy| net hacr ydontdmuation JWable,2 4 copol ymer (acid number about 110) 4.0

dyest uf f

p.b.w. of trimethylolethanetriacrylate, 0.08 p.b.w._of a blue azo
obt ai ned {Q’O.CQ’UDI{][ ng R2 "R3 R4 Melting Yield %
Point °C
43 H - H CH3 | CH3 1270 6.8
- 44 Cl H H CH3 290 52.7
a5 | v c1 i CH3 300 35.9
R a6 | B | cm3| = c1 290 47.8
47 cl H Ccl H 210 42.3
48 | c1 H H cl 270 49.7
49 CH3 CH3 H CH3 300 9.7
50 | ‘CHj3 c1 H CH3 350 54.0
51 CH3 Ccl H Ccl 280 11.2
52 Cl Cl H Cl 280 3.2
53 - benzo - H H 300 42.8
54 | # | H ' - benzo - 290 42.8
55' The initiating activity of the compounds nos. 32 to-

54 is compiled in the Examples which follow and the
accompanying tables.

Example 1

A solution of
4.0 p.b.w. of a methylmethacrylate/methacrylic acid.
' copolymer (acid number about 110)

4.0 p.b.w. of trimethylolethanetriacrylate,
0.08 p.b.w. of a blue azo dyestuff obtained by coupling



102 586 16- 2,4-dinitro-6- chlorobenzene di azoniumsalt with
2:hehhoxy 5- acetylan1no N- cyanoet hyl - N- hydroxyet hyl aniline, and 0.2
p.b.w. of initiator, in 38 p.b.w of ethyleneglycol nonoethyl ethe ﬂ':iv
18 p. b.w of butyI acetate is spin-coated onto electrolytically grained™
and anodi - cally oxidized, 0.3 nmthick aluminumand dried 142 B8y such
that a dry layer weight of 25 [err] is obtained. After drying, the
phot opol yner |ayer is provided with a coating conprised of a solution of 5
d. . w. of polyvinyl alcohol (12 % rest@ual acetyl groups, K-value 8), in 95
prb.w. of purified water and dried, so that a peel able cover |ayer having a
wei ght of about 5 g/nR is obtained. Subsequently, the plate is exposed for

40 seconds by nmeans of a 5 kWnetal halide | anp, through a 13-step exposure
wedge. After exposure, the plate is heated to [err] for 1 mnute. Then the

o 1 Db vt of sod AFEL R caTar ot hefRets difigtm bdty @ devel oper
pol yoxyet hyl ene et her witltoZemethdxy+y-adethbaninerMevantetlybxet hyl ene
units, and 0 102 58@ydroxyethylaniline, and

0.21 p.b.w. of initiator, in

38 p.b.w. of ethyleneglycol monoethyl ether and

18 p.b.w. of butyl acetate

is spin-coated onto electrolytically grained and anodi-
: cally oxidized, 0.3 mm thick aluminum and dried, in a way
such that a dry layer weight of 25 g/m? is obtained.

After drying, the photopolymer layer is provided with
a coating comprised of a solution of

5 p.b.w. of polyvinyl alcohol (12 % residual acetyl
' groups, K-value 8), in
95 p.b.w. of purified water

qha_dried, so that a peelable cover layer having a weight
_ offaboutzs g/m2 is obtained.

_ Subsequently, the. plate is exposed for 40 seconds by
means of a 5 kW metal halide lamp, through a 13-step
-exposure wedge. After exposure,: the.plate is heated to
120°C for 1 minute. Then the exposed photopolymer
layer is developed for about 1 minute with a developer of

1.5 p.b. w. of sodlum metas111cate X 9 Ho0
0.01 p. b.w. of a polyoxyethylene ether of coconut fatty
alcohol having about 8 oxyethylene units, and



hswater and rendered acidic with 1 % strength phosphoric acid and
wth a greasy ink. After inking, the plate is treated with a comer-
avar | abl'e desensitizing gummng solution and dried. On an offset pre
about 100,000 prints can be run. The follow ng |ight sensiktildi2 586 are

nmeasur ed: Conpound .Devel oped solid steps 32

2.-33 -3 34 2 35

1 36 1-347 - 538

49 | 3 40 2 41

2 42 : , "1 43 2 -3 44
4 45 : 4 46 : 4 47

2 - 348 98,3 p.b.w. of purified watér,
using a cotton pad.

The plate is rinsed with water and rendered acidic with
1 % strength phosphoric acid and inked with a greasy ink.

After inking, the plate is treated with a commer-
cially available desensitizing gumming solution and dried.
- on an offset press about 100,000 prints can be run.

The following light sensitivities are measured:
Compound _ Developed solid steps

32
33
34
| 35
g\ B 36
| 37
.QD- 33
: ' ' 39
40
41
12 |
43 - 2
44 .
45
46 . | .
47 | | 2 -3
48 - - 5

- NN WN U N WN

|
w

[ - T

:-77 98.3 p.b.w. of purified water, using a cotton pad. The plate is rinsed

y



1 54 2- 3

Z\J sol utions, which are each conposed of 5 6 p. b.w. of the product.
obtained by reacting 1 nole of 2,2,4-trinethyl-hexanet hyl ehe @B iffcyanat e
with 2 npoles of 2-hydroxy-ethyl nethacrylate 6.5. p.b.w of a terpolyner
of. -styrene, n-hexyl- nethacrylate and nethacrylic acid (10:60:30), (0.2

RPP w. of one of the conpounds 33, 37,39, 44, 45, 46 and 48 0.15 p.b.w. of

t¥{et hyl ene gl ycol dinethacrylate, and 0.035 p.b.w of the blue azo
dyestuff described in Exanple 1, in 30 p. b.w- of butanone and 0.5
p.b.w. of ethyl alcohol are successively spin-coated onto 25 /umthick

pol yethy- lene terephthalate film in a way such that a 25 /umthick |ayer
(30 g/.nmR) is obtalnqg Then drying is per

__.2____

102 586 - 18 - Conpound : Devel oped solid steps 49
2:§om T 2 51 1 SExiijéé
a

Developed solid steps

49
50
51
52
53
54 2

H N NN

i
w

Example 2
7 solutions, which are each composed of

5.6 p.b.w. of the product obtained by reacting 1 mole of
' 2,2;4—trimethyl—hexamethyléne diisocyanate
with 2 moles of 2-hydroxy-ethyl methacrylate,
6.5. p.b.w. of a terpolymer of styrene, n-hexyl-
- _ methacrylate and methacrylic acid
AR | (10:60:30),

&Y 0.2 p.b.w. of one of the compounds -33,37,39,44,45,46
' and 48

0.15"p;b.ﬁ.'df triethYlene'leébl dimethacrylate, and
0.035 p;b.w..of the blue azo dyestuff descrlbed in
' Example 1, in
30 p.b.w. of butanone and
0.5 p.b.w. of ethyl alcohol

are suécessively spin-coated onto 25 sum thick polyethy-
lene terephthalate film, in a way such that a 25 ,um
thick layer (30 g/mz) is obtained. Then drying is per-



tlo_pretect the layers thus produced from damage and contami nation by
they are covered with a cover filmof . .a thickness of 20-25 /um whic
adheres less strongly to the layer than the polyester film Having bee
thusly treated, they can be stored over a relatively |ong er02&86 tine.
The copper surface of a phenoplast |am nate plate, to which a 35 /umthick
copper foil is bonded, is nmechani- cally cleaned with punmice powder or a
blgﬁhing machi ne and blown dry with-oi%-free air after thorough rinsing

witth water. The cover filmis peeled off, and the dry resist is |am nated
onto the cl eaned copper plates by neans of a | am nating devi ce equi pped
with heated rolls, at a tem perature of [err] and a speed of 1.5 m mn.
Then .the seven sanples are exposed through the support film under a

por or med T M df AEAANARRTChAY ae§ rrEoF b BT v 11 mes are 10,
.20 and 40 seconds. The wedge step 0 corresponds to an optical density of
0.05 (auto- abSPr'; pcgﬂ'é)gr Oéo t&oééép Rl e[a'.s%z.)s thus0 L;Pozdége% 'f.?roém

'damage and contamination by dust, they are covered with a

cover £ilm of a thickness of 20-25 Jum, which adheres

less strongly to the layer than the polyester film.

Having been thusly Ereated, they can be stored over a

0,102 586.-19; formed in a drying -cabinet at [err] for 2 mnutes. In orge
,giaa_

relatively long period of time.

. The copper surface of a phenoplast laminate plate, to
which a 35 sum thick copper £foil is bonded, is mechani-
cally cleaned with pumice powder or a brushing machine
and blown dry with oil-free air after thorough rinsing
with water.

The cover film is peeled off, and the dry resist is

laminated onto the cleaned cobper plates by means of a

- laminating device eguipped with heated rolls, at a tem-
pérature of 120°C and a SPeed_of 1.5 m/min.

-Then the seven sémples are exposed through the support
£ilm, under a.l3éstep exposure wedge having dénsity
incrementé of 0.15. Exposure is performed by means of a
5 kW metal halide lamp, the exposure times are 10,.20
-and 40 seconds.

The wedge step 0 corresponds to an optical density of
0.05 (auto-absorption of the film material).



Af4ser renoval of.the support film the plates are spray-devel oped with a
0i8+%;:sodi um car bonate solution. The developing tinme is about 60 secon

In order to test the resistance to overdevel op

fest to find out whether the wegde steps are conple- tely cross-lin <
the sanples are subjected to the threefold devel oping tinm 1li02e.586180
seconds, after expo- sure for 20 seconds.

a'tenperature of 23C

a

In the follow ng tabl e,
conpletely cross-1linked wedge steps of the dry resi st

t he

| ayers are conpil ed,

f@g;tayers differing fromone anothker20merely by the photoini- tiator used

i each case: Conpound
20sec

2
5

45’

40 sec
1
-1

at 180 sec,

3 37
3

2
' 44

Solid steps in the sprayer at
exposur e

4
1

Solid steps 10

devel opnent 33

6
3

3 5 2 46 1
Afferg removaly of the support film, the plates arg

of 23°C.

21 - Exzﬁnﬂa@—aie&ecl@ea‘ waEanh f 0.1 wegdiucatbonatAScliution.

. The developing time is about 60 seconds at a temperature

In order to test the resistance to overdevelopment

- a test to find out whether the wegde steps are comple-

- tely cross~linked ~ the samples are subjected to the

3 39
5
3
0 102 586

threefold developing time, i.e., 180 seconds, after expo-

sure for 20 seconds.

In the following table, the completely cross-linked

wedge steps of the dry resist layers are compiled, the

layers differing from one another merely by the photoini-

tiator used in each case:

Compound Solid steps in the sprayer at | Solid steps
10 sec 20 sec 40 sec at 180 sec.
exposure | development

33 - 1 3 . -

37 2 4 6 3

39 - 1 3. -

44 1 3 5 2

45 1 3 5 2

46 1 3 5- 2

48 2 4 6 3




added to photopol yner mxtures, as described in Exanple 2, and the

goluti ons are’ spin-coated onto 25 /umthick polyethyl ene terephthal ate

f™ s, in a way such that 25 /umthick |ayers (30 g/ nR) are obtai ned.
FalJowi ng the procedure of Exanple 2, the |ayers are then applied to t

cl eaned copper surfaces of Cu-phenolic resin | am nate plahei Qag%%g a size
of 10 cm x 15 cm each, exposed through the support film and 8eve|oped wth
an—9. 8 % aqueous sodi um.carbonate solution. The follow ng nuners of

gonpl etely cross-linked wedge steps kmgsult (conparison: solid steps when

O g of initiator is added in each case): com Solid steps with
Conparison: Solid step pound 0.4 g of initiator with 0.6 g of
initiato Exposure tine (see) Exposure tine (sec) 10 20 40
10 20 40 37 3 6 8 2 3

5 48 3 5 7 2 4 6 0 102 586

-22- Exanple 4 A solution of 1.0 p.b.w. of trinmethylolethane triacrylate,

1,4 p.b.w. of g ten obyner obt ai ned from n-hexyl nethacry- |ate, nethyl
nmet hacryl ate aﬂéLﬁ%E%acrylic acid (50: 25: 25) and havi ng an aci d nuner . of
about 160, 0.4 g of each of the compounds 37 and 48 are

added to photopolymer mixtures, as described in Example 2,
and the solutions are spin-coated ontc 25 ,um thick
polyethylene terephthalate films, in a way such that 25
sum thick layers (30 g/m2) are obtained. '

Following the brocedure of Example 2, the layers are
then applied to the cleaned copper surfaces of
Cu-phenolic resin laminate plates having a size of 10 cm
x 15 cm each, exposed through the support film and
developed with arn 0.8 % agueous sodium carbonate solution.

The following numers of completely cross-linked wedge
steps result (comparison: solid steps when 0.6 g of
initiator is added in each case):

b}
¥

L) _com- Solid steps with ' Comparison: Solid stepJ o
pound 0.4 g of initiator . " with 0.6 g of initiator
' __Exposure time (sec) Exposure time (sec)
10 -20 - 40 10 20 40
37 | 3 6 ” 8- 2 3 5
48 3 5 7 2 4 6



0.02 p.b.w. of Sudan Blue II, and 0.05 p.b.w. of compound 37, in 6.0
pip4M@ of butanone is spin-coated onto a cl eaned singl e-stage zinc etch
plate and dried, in a way such that a layer weight of about 10 [err] is
obtai ned. Thereafter, the copying material is provided with a 1-2 /umt
coating of polyvinyl alcohol, dried and exposed for 40 secpnus2 Upgler a
positive original using a 5 kWnetal halide |lanp. The zinc plate is .
devel oped for 45 seconds with a devel oper conposed of 1.5 p.b.w of sodiUm
tasilicate nonahydrate 0.3 p.b.w 22 polyglycol 6,000 0.3 p.b.w of
|'evul inic acid and 97.6 p.b.w. of purified water. After thorough rinsing
with water, etching is per- fornmed for 5 mnutes wwth 10 %strength nitric
acid con- ~ 0 102 586 -23- taining an edge protecting agent. The hardened
phot opol yner- | ayer is renmoved with ethyl eneglycol nonobu- tyl ether. The

pri nting forn1gbtai£ed can be used for high quality book printing. Exanple
5 A coating s described in Exanple 4, but con- taining 0.05
p.b.w of conmuscluBiomsefad of conpound 37 is applied by casting to a 25
/um t hi ck pol yet hyl ene
1.6 p.b.w. of trimethylolethane triacrylate,
1,4 p.b.w. of a terpolymer'obtained from n-hexyl methacry-
' late, methyl methacrylate and methacrylic acid
(50:25:25) and having an acid numer of about
160,
0.02 p.k.w. of Sudan Blue II, and
0.05 p.b.w. of compound 37, in
6.0 p.b.w. of butanone-

~ is spin-coated onto a cleaned single-stage zinc etch
plate and dried, in a way such that a layer weight of
about 10 g/m2 is obtained.

Thereafter, the copying material is provided with a
a - 1-2 »um thick coating of polyvinyl alcohol, dried and
exposed for 40 seconds under a positive original using a
CD' 5 kW metal halide lamp. The zinc plate is developed for -
45 seconds with a developer composed of

1.5 p.b.w. of sodium metasilicate nonahydrate
0.3 p.b.w. of polyglycol 6,000

0.3 p.b.w. of levulinic acid and

97.6 p.b.w. of purified water.

After thorough rinsing with water, etching is per-
formed for 5 minutes with 10 % strength nitric acid con-



terephthalate film in a way such that a 20 /umthick layer (26 g/n2) is
;obtalned Then drying is.perforned at [err] in a drying cabinet for 2
fﬁrﬂutes Together with the polyester film the dried |layer is |am nated
orifo a screen printing cloth VS Mnoprint P 77 made by Verseidag, Krefeld
by neans of a laminating device enploying maxi num pressurd, 192 &gger at uye
of [err] and a speed of 1 minmin. Thereafter, exposure is perforned unds
/905|t|ve original for 60 seconds through t he pol yester film by nmeans
k¥Wnetal halide |anp. The pol yeste¥iAmis renoved and the
<crosslinked i mage areas are rempved w th the devel oper described in
Exanple 4 in a swing bath within 45 seconds. After thorough rinsing with
wat er and drying the screen printing formis ready for use. 0 102 586
-24- Cainms: 1. A photopolynerizable mxture which contains, as essential

conponents, pon ri c binder, b ahl ound havi ng at
| east t\/vottae"r'2 ing B0 €R98 RHALEs %r?&ﬁpq(}ra?ﬁ?m d a boiling point

of nore tfmfbt[@o"d]]ymeaﬂda@exa mlmmmﬁmamgwmm a
ph0t0|n'tIé¥(nnthé¥y%¥ﬂeﬂwf¥%¥lngtéggmtggig*ned can be used for high

quality book prianting.

Example 5
N A coating solution as described in Example 4, but con-

‘taining 0.05 p.b.w. of compound 48 instead of compound 37
is appiied by casting to a 25 ,sum thick polyethylene
terephthaléte film, in a way such that a 20 ,um thick
layer (26 g/m2) is obtained. Then drying is performed at
100°C in a drying cabinet for 2 minutes.

Together with the polyester f£ilm, the dried layer is
laminated onto a screen printing cloth VS Monoprint P 77
made by Verseidag, Krefeld, by means of a lamingting
device employing maximum pressure, a temperature of
7 115°C, and a speed of 1 m/min.

L) : ~ Thereafter, exposure is performed under a positive
original for 60 seconds through the polyester £ilm, by
means of a 5 kW metal halide lamp.

The polyester £ilm is removed and the non-crosslinked
image areas are removed with the developer described in
Example 4 in a swing bath within 45 seconds. After
thorough rinsing with water and drying the screen prlntlng
form is ready for use.



heterocyclrc conpound has the general formula Il [err] erein [err] are

i de,nt ical .or different and individually and [err] !, [memtu{

hydrogen or halogen atom a carboxy group, an alkyl, ﬂ"

canhonyl- group in which each al kyl group has fronrl to 6 carbon

a conbi nation of two of them each denotes a fused aronatrcorhﬂrcé¥5 2

Phelopolynerrzable m xture as clained in aim1l, characterized in that it

' QF?IHS a conmpound of the for- nula II wherein one of the radicals [err]
[&r] is a hydrogen atom ~ 0 102 2488 -25 - 3. Photopol yneri zabl e

n1 f'ure as claimed in daim2, characterized in that it contains a conpound

of-the for- nula Il wherein two or three of the radicals [err] to [err] are

hydrogen atoms. 4. 1, 3-di aza-9-thi a-ant hracene- 2, 4-di ones of the general

formula (11) [err] wherein [err] are |dentrcal or different and

I ndi vi dual and [err] each denote a hydrogen or hal ogen atom a

car boxy. digﬁﬁﬁian al kyl, al koxy or al koxy-

l. 2 photopolymerizable mixture which contains, as
essential components,

a) a polymeric binder _ .

b) a polymerizable-compoﬁﬁd having at least two ter-
minal ethylenically unsaturated groups and a
boiling point of more than 100°C, and

c) a polynuclear N-heterocyclic compound as a
photoinitiator, characterized in that the N-
heterocyclic coﬁpound has the genefal formula II

(11)
wherein , . - _
Rl, R2, R3 are identical or different and individually
and R4’ each denote a hydrogen or halogen atom, a

carboxy group, an. alkyl, alkoxy or alkoxy-
carbgnyl'grouﬁ in which each alkyl group has
from 1 to 6 carbon atoms, or a combination

- of two of them each dénotes_a fused-aroméfic

radical.

2. Photopolymerlzable mlxture as claimed in Claim 1,
characterized in that it contains a compound of the for-
mula II wherein one of the radicals Rl to R4 is a
hydrogen atom.’ - '



igarbonyl group. in which each al kyl group has from1 to
R%?_/ ‘denotes a car boxyl, an al koxy -or al koxy- Eﬂ ﬂgi“ﬂ ﬂjﬁmr
whtth each al koxy group has from1 to 6 carbon at ons,

twe_of the radicals Rl, R2, R3 each denotes a fused aronatbclﬁadgggl a

[err]

- 25 -
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3. Photopolymerizable mixture as claimed in Claim 2,
characterized in that it contains a compound of the for-
mula II wherein two or three of the radicals Rl to K3 are
hydrogen atoms. '

4, 1,3-diaza-9-thia-anthracene-2,4-diones of the
general formula (II)

(I1)
wherein
S rl, R3 are identical or different and individually
o and r4 each denote a hydrogen or halogen atom, a
' carboxy . group, an alkyl, alkoxy or alkoxy-
carbonyl group. in which each alkyl group has
from 1 to 6 carbon atoms, and |
RZ2 . denotes a carboxyl, an alkoxy or alkoxy-

carbonyl group, in which each alkoxy group
has from 1 to 6 carbon atoms, or a com~
_ bination of two of the radicals
R1, R2, R3 each denotes a fused aromatic radical.
~ and R4 | -



