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- IfT . % - .0 137 452 The present invention relates to
bi s, 6-trichloro- nethyl-s-triazines which in their 2-position are substi -
tured by an aromatic group, and to a light-sensitive m xture containing
t hese conpounds. Conpounds of the above nentioned type are known as
initiators for a nunber of photochem cal reactions. They are enployed, on
the one hand, to utilize the free radi- cals forned under the action of
actinic radiation for triggering polymerd ziatd on reacti @si3¥ 458 or changes
and;.on the other hand, to initiate secondary reactions caused by the freed
ackd) DE-A 22 43 621 describes styryl-substituted tri-
chl oronet hyl -s-tri azi nes exhibiting a nunber of advan- tageous properties.
However, a di sadvantage is presented by their relatively conplicated
manuf acture. DE-A'27 18 259 discl oses 2-aryl-4,6-bis-trichloro-
met hyl - s-tri azi nesThg tir g nyth ubheent iony | refradigss , tortiisT hdre e y good
properties, | mdidyl-HU @ iaAdbIRaSES! i WHet o Q-']Jofblltti%iﬂ Wl G e
produced by sinplé methods. In general, however, they show this high sen-
sitivity in orfdtEseddt A7 rafrRatolft BT OHRY, Ak tér 6t & ightapensiidtvere
processed i nt mixtgitte swimidinimgraitsdel compouidsar e of the sane high
sensitivity to various |ight sour- ces, for exanple argon ion |asers and
gallium doped ner- cury vapor | anps. St

' Compounds of the above mentioned type are known as

initiators for a number of photochemical reactions. They
N are employed, on the one hand, to utilize the free radi- -
cals formed under the action of actinic radiation for
triggering polymerization reactions or color changes and,
on the other hand, to initiate secondary reactions caused
by the freed- acid. '

DE-A 22 43 621 describes styryl-substituted tri-
chloromethyl-s-triazines exhibiting a number of advan-
tageous properties. However, a disadvantage is presented
by their relatively complicated manufacture.

DE-A 27 18 259 discloses 2-aryl-4,6-bis-trichloro-
methyl-~s-triazines with polynuclear aryl groups, which
have comparably good properties, in particular, a high
sensitivity to light and which can be produced by simple
methods. In general, however, they show this high sen-
sitivity in one spectral range only, and, therefore, they
cannot be processed into light-sensitive materials which
are of the same high sensitivity to various light sour-
ces, for example argon ion lasers and gallium-doped mer-
cufy vapor lamps.



- 272N % Q 137 452 -1t has also been tried to conbine
phpﬂ@éolynerization initiators of other chem cal natures with
phet opol yneri- zation initiators.containing trichloronmethyl groups, in
order to achieve different desired properties in one single mxture (DE-A
28 51 641). It has been an object of the present invention to opose

phot oi niti ators which can be produced using sinple nethods, and the
sensitivity of which to the UV radiation of an argon ion |aser on the one
hand-.and to the radiation of a galliumdoped nmercury vapor high pressure

I ad;_r)%l n the visible spectral range on the -other hand is t13%a832 conpar abl e
to at of the photoini- tiators which in the respective spectral ranges
are par- ticularly sensitive. The instant invention relates to

|l ight-sensitive com pounds of the general fornmula | [err] - 3-

0 137 452 in which Rl and [err] denote hydrogen atons or nethyl groups, R3
and R are different fromone another and each denote a hydrogen atomor a
4,6-bis-trichloronethyl s-triazin-2-yl group,

It has also been tried to combine photopolymerization
initiators of other chemical natures with photopolymeri-
zation initiators containing trichloromethyl groups, in
order to achieve different desired properties in one

single mixture (DE-A 28 51 641).

_ It has been an object of the present invention to

opose photoinitiators which can be produced using
simple methods, and the sensitivity of which to the UV
radiation of an argon ion laser on the one hand and to
the radiation of a gallium-doped mercury vapor high
pressure lamp in the visible spectral range on the other
hand is at least comparable to that of the photoini-
.tiators which in the respective spectral ranges are par-
ticularly sensitive.

The instant invention relates to light-sensitive com-
U - pounds of the general formula I

Ar - CR! = cRr? R4 (1)
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[eﬁf]‘ - denotes a hydrogen or hal ogen atom or an al kyl or al koxy
&ﬁ, and Ar Is a phenyl group which nmay carry 1 to 3

sibstituents selected fromthe group including hal ogen atons, alkyl,
hal ogeno- al kyl, aral kyl, aryl-oxyal kyl, cycloal kyl, al kenyl, aryl or
aryl oxy groups, whereby in the al kyl groups individual nethylene groups can

be replaced by oxygen or sul phur atons and.tw
linked to forma 5- or 6-nenber ring, and éhe

caybon atoms contained in the substituents is

two of these0

g p an each be
naxinun1totg?9naéger of
12; or is a naphthyl,

aCégaphthyl, di- or tetra- hydronaphthyl, indanyl, anthryl, phenanthryl,
fluorenyl or tetrahydrophenanthryl group which can be substituted by
hal ogen atons, by al kyl groups having 1 to 3 carbon atons, by al koxy groups

having 1 to 4 g¢arbhancat ons or by al koxy-al kyl

groups having 3 to 6 carbon

at ons. -4- .0 137 452 In accordance with this invention, there

Is further- nore propoged a light-sensitive m

xture whi ch contains a

bis-trichloronRFh;hdsR ri denoee( hydsogden aeomeuod fibyhyl groups,

R3 and R4_ are different from one another and each denote

~a hydrogen atom or a
s-triazin-2-yl group,

4,6-bis-trichloromethyl=:

R°. denotes a hydrogen or halogen atom or an

alkyl or alkoxy group, ahd

-Ar is a phenyl group which may carry 1 to 3
substituents selected from the group
including halogen atoms, alkyl, halogeno-

alkyl, aralkyl, aryl-

oxyalkyl, cycloalkyl,

alkenyl, aryl or aryloxy groups, whereby in
the alkyl groups individual methylene groups
can be replaced by oxygen or sulphur atoms
and two of these groups can each be linked to
. form a 5- or 6-member ring, and the maximum
1% . total number of carbon atoms contained in the

substituents is 12;

or is a naphthyl, acenaphthyl, di- or tetra-
hydronaphthyl, indanyl, anthryl, phenanthryl,
fluorenyl or tetrahydrophenanthryl group
which can be substituted by halogen atoms, by

alkyl groups having 1
alkoxy groups having

to 3 carbon atoms, by
1 to 4 carbon atoms or

by alkoxy-alkyl groups having 3 to 6 carbon

atoms.



whi ch is,capapl e of reacting with the photoreaction pro- duct of the
trid@zine (a) in such a way that a product is formed, the |ight absorption
or solubility in devel oper of which is different fromthat of (b). The

m xture according to this invention is characterized in that the triazine
(a) is a conpound of the above-defined form#l a |. UndeP #B& &8&i on of
actinic radiation, the conpounds according to the invention formfree

radi cal s which are capable of initiating chem cal reactions, in particular
free-radical initiated polynerizations. Wen being irra- diated, they al so
f @ gh hydrogen halide by which acid- catal yzed reactions, such as, for
exanple, splittin | bond salt_forpation. such.as r _changes
O ol 900 B8 (o oL 82 b hTEb O ST 52 gL
specificationmorheprepqudcai&ightadeasLanesmaktudenthChnyonadlasien
whose energy giel easbneBELASEAPIS,LE %QQEan(??OE%aWQVS?MEéthe (byght.

Long WaveUVralatlon Isg sul tab tron X-ray or
| aser beams nupighsdspeapabie ?ﬁer§§ﬁ§bng vhtht Hae aBBOEOEEARE AP BFRDI a |

preferably ha&ﬁctheffﬁhéottﬂgzﬂﬁén 8ysinl saéh andaietnktdanpfsthdrQgen
atons, [err] en, chlor

SRyt g oup HEQFRESL FBE3LLERDOAAPERELOB! o8 RBLHOKDLEY olp, dekaLopeT

of wh;ch is different from that of (b). The mixture
according to this invention is characterized in that the
triazine (a) is a compound of the above-defined formula I.

Under the action of actinic radiration, the compounds
according to the invention form free radicals which are
capable of initiating chemical reactions, in particular
free-radical initiated polymerizations. When being irra-
diated, they also form hydrogen halide, by which acid-
catalyzed reactions, such as, for example, splitting of
acetal bonds or salt formation, such as color changes of
indicator dyestuffs, can be initiated.

Within the scope of this specification, the term
"actinic radiation" shall denote any radiation whose
U energy at least corresponds to that of short-wave visible
light. Long-wave UV radiation is particularly suitable,
but electron, x-ray or laser beams may also be used.

The symbols in the above general formula I preferably
have the following meanings:

R! and RZ denote hydrogen atoms,
R denotes a hydrogen, chlorine or bromine atom,

an alkyl group having 1 to 3 carbon atoms, or
a methoxy group, and



-5-« . 0 137 452 Ar denotes a phenyl group of the genera
fdhdula Il R7 [err] in which [err] to [err] are identical or different
and denote hydrogen atons or one of the substituents |isted above.
Particul ar preference is given to conpounds of the general formula I
wherein [err] denote hydrogen atons and and R5 Ar corresponds to
general formula Il, in which [err] to [err]3 ~are idenfi &3V 682different
and denote hydro- gen, fluorine, chlorine or brom ne atons, alkyl, alkoxy
or ~al koxy-al kyl groups or R6 . denotes a hydrogen aton1and [err] and
[Q,y] commonl y denote a di oxynet hyl ene group. - 6- 0 137 452
A~ conpound which is very particularly preferred is :
2-(4-styryl nyl)-4, 6- chl h trkagype fi S
of partlcular$§ preferregbégéégu%dgﬁgﬂyi ékoﬁﬁeégwéggo %g@gg% ES ﬁg??ig-,
3- or 4-fluoro-. phenyl; 2-, 3- or 4-chlorophenyl; 2-, 3- or 4- bronD-
phenyl; 2-, 3- or 4-nethy|, -ethyl, -propyl, -butyl, -isobutyl, -hexyl,
-nonyl or -dodecyl phenyl; 2-, 3- or

R7
(II)
_R8
\_
RS
~in which
R6 to R® ' are identical or different and denote hydrogen
atoms or one of the substituents listed above.
Particular preference is given to compounds of the
general formula I wherein
o RI,RZ,Rs, denote hydrogen atoms and
~ and R?
Ar corresponds to general formula II, in which

R6. to RS are identical or different and denote hydro-
gen, fluorine, chlorine or bromine atoms,
alkyl, alkoxy or alkoxy-alkyl groups or

RS denotes a hydrogen atom and

R’ and R8 commonly denote a dioxymethylene group.



t hoxy, -ethoxy, -isopropoxy, -butoxy, -pentoxy, -octyloxy or -decyloxy -
ph&xyl ; 2,4-dichloro- or -dibrono- phenyl; 3,4-dichloro- or -dibronophenyl;
2, 6-di chl oro- phenyl; 3-brono-4-fluorophenyl; 2,3-, 2,4-, 2,5-, 3,4- or
3, 5-di net hoxy-, -diethoxy-, -dibutoxy- or -dihexoxy phenyl;

2- et hoxy- 5- net hoxy phenyl; 3-chloro-4-nmethyl phenyl; 2, 4-dinethyl phenyl;
2-, 3- or 4-nethoxyethyl, -ethoxy- ethylgor -butoxyethyl1phenyd;
2,4,6-trinmethyl phenyl; 3,4,5-trimethoxy or -triethoxy phenyl;

2, 3-di oxynet hyl ene” phenyl ; or 3, 4-di oxynet hyl ene phenyl. The sinplest and
pggﬁerred way of produ0|ng the aryl-bis-trichloronethyl-s-triazines
accordlng to this invention is the co-trinerization of 1 nole of aryl car-
boxylic acid nitrile of the general forrmula Il RO [err] -7-

0 137 452 in whi ch ¢terpdunddwiibeh] iar vexy f par eieculavhy opeebenrédrisnd each

denote a hydrpgen. 8t PLp Q}hglgygﬁgfgﬂ f{ch¥§¥r£§#H layerihe, paae

nmeaning as in Caim’,” and R and oroacetonltrlTe in
the presence of hydrogen halide, preferably hydrogen chl oride and
Friedel -Crafts cadpéybfbec exghpPés[6frparticularly preferred compounds

_ forming the Ar groups are: phenyl; 2-, 3- or 4-fluoro-

g phenyl; 2-, 3- or 4-chlorophenyl; 2-, 3- or 4-bromo-
' phenyl; 2-, 3- or 4-methyl, -ethyl, -propyl, -butyl,
. ~-isobutyl, -hexyi, -nonyl or ~dodecyl phenyl; 2-, 3- or
- 4-methoxy, -ethoxy, -isopropoxy, -butoxy, -pentoxy,
-octyloxy or -decyloxy phenyl; 2,4-dichloro- or -dibromo-
phenyl; 3,4-dichloro- or -dibromophenyl; 2,6-dichloro-
phenyl; 3-bromo-4-fluorophenyl; 2,3-, 2,4-, 2,5~, 3,4~ or
3,5-dimethoxy-, -diethoxy-, -dibutoxy~ or ~dihexoxy phenyl;
2-ethoxy-5-methoxy phenyl; 3-chloro-4-methyl phenyl;
2,4-dimethyl phenyl; 2-, 3- or 4-methoxyethyl, ~ethoxy-
ethyl or -butoxyethyl phenyl; 2,4,6-trimethyl phenyl;
3,4,5-trimethoxy or ~-triethoxy phenyl; 2,3-diokymethylene
phenyl; or 3,4-dioxymethylene phenyl.

The simplest and preferred way of producing the
aryl-bis-trichloromethyl~s~-triazines according to this
invention is the co-trimerization of 1 mole of aryl car-
boxylic acid nitrile of the general formula III

Ar - CR' = cr® r10 (111)



énd\borqtrifluoride etherate, in analogy with the proce- dure described in
thes " Bul l . Chem Soc. Jap." 42, 2924 (1969). OQther ways of performing the
Synthesis are reacting the aryl am dines wth polychl oro-3-aza-pent-3-" ene
~in.accordance with the nethod published in "Angew. Chem e" 78, 982 (1966)
or, for exanple, reacting car- boxylic acid chlorides or carboxylic acid
-anhydrides with N-(imnoacyl)-trichloroacetam di nes; 2-aryl-4- ,

- methyl-6-trichloronethyl -s-triazines car’ at so be easi IQ/ 1g;%/7ed!515r7ed by the
|-ast - nentioned reaction, as is described in GB-A-912,112. The nitrites
”engoyed for co-trinerization can be synthesized in a particularly sinple
way by a Horner-Wttig reaction (see "Houben-Wyl", vol. 5/1b, pp. 396-401

and 895-899) follow ng the pattern - 8 - 0 137 452 9 R [err]
wherein [erﬁhdnwﬂfgﬁ] denotes the nitrile group and all other groups have
the sane neaning as 1n general formula I. The aral kyl phosphonic acid

diethyl ester is obtained, in a snooth reaction, by reacting the

~correspondi g9 efd -l O-aﬁ@mm}erﬁf Ol CorfeP RRINHE M drly tdd @t hy !
phosphite. O course, the nitriles can al so be prepared by other
' denote a hydrogen atom or a CN group, and

v Ar, R1, RZ have the same meaning as in Claim 1,
and R5

and 2 - 8 moles of trichloroacetonitrile in the presence
of hydrogen halide, preferably hydrogen chloride and
Friedel-Crafts catalysts, such as AlCl,, AlBrg, TiCl,
and borotrifluoride etherate, in analogy with the proce-
‘dure described in the "Bull. Chem. Soc. Jap." 42, 2924
(1969). Other ways of performing the synthesis are
reacting the aryl amidines with polychloro-3-aza-pent-3-
ene in accordance with the method published in "Angew.
Chemie” 78, 982 (1966) or, for éxample, reacting car-
boxylic acid chlorides or carboxylic acid anhydrides
with N-(iminoacyl)-trichloroacetamidines; 2-aryl-4-
methyl-6-trichloromethyl-s-triazines can also be easily
o prepared by the last-mentioned reaction, as is described
in GB-A-912,112,

The nitriles employed for co-trimerization can be
synthesized in a particularly simple way by a Hornmer-Wittig
reaction (see "Houben-Weyl", vol. 5/1b, pp. 396-401 and
895-899) following the pattern



v

nethpds whi ch are known fromliterature, by exchange reactions or fromthe
coFﬂéspondlng carboxylic acids or carboxylic acid derivatives. In "Methoden
der organ.. Chem e" (Methods of Organic Chem stry), (Houben-Weyl), vol. 5/1b
(1972), a great nunber of syntheses of substi- tuted stilbenes are

descri bed. The novel conpounds according to.this invention are suitable as
photoinitiators for photopol ynerizabl e hayers whi ch c8ng§5n45§s essenti al
constituents, nononers, bin- dérs and”iHifiators. = £ 0 137
452 Phot opol yneri zabl e nonomers whi ch can be enployed for this purpose are
kngwn and are described, for exanple, in US-A Nos. 2,760,863 and 3, 030, 023.
Preferred exanples are acryllc and nethacrylic acid esters of pol yhydric

.al cohols, such as diglycerol diacry- |ate, polyethylene glycol
dinethacrylate acrylates and nethacryl ages of trinethylol ethane,
trimethylol propane and pentaerythritolR and of polyhydric alicyclic alco-
hol s. Reaction prqducts of gﬁl socyanat e tI1R§art|aI esters of polyhydric
al cohol s ar Isg’used advaﬁhageous- Iy<:73‘oners1@f this kind are

descri bed i DELa 0 64 5 #8 22 190. The proportion
.of nmononers cont oned in trpndgn/ ,) n genﬂ 'I vari es between 10 and 80,
preferably 20 and 60, - 2 2

Base _
+ HOPO(OCZHS)2

wherein R? or R0 denotes the nitrile group and all other
groups have the same meaning as in general formula I. The
' afalkylphosphonic acid diethyl ester is obtained, in a
smooth reaction, by reacting the correspondingdf~halo-
genoalkyl aromatic compound with triethyl phosphite.

Of course, the nitriles can also be prepared by other
_ methods which are known from literature, by exchange
(N : reactions or from the corresponding carboxylic acids or
. carboxylic acid derivatives. In "Methoden der organ.
Chemie™ (Methods.of Organié Chemisﬁry), (Houbén-Weyl),
vol. 5/1b (1972), a great number of syntheses of substi-
tuted stilbenes are described.

The novel compounds according to this invention are
suitable as photoinitiators for photopolymerizable layers
which contain, as essential constituents, monomers, bin-
ders and initiators.



percent by wei ght. A great nunber of sol uble organic polyners may be
enhkbyed as binders. Exanples are: Polyam des, polyvinyl esters, polyvinyl
acetal s, polyvinyl ethers, epoxide resins, polyacrylic acid esters, -
poLynethacryIic acid esters, polyesters, alkyd resins, polyacrylam de,
pol'yvi - nyl al cohol, polyethylene oxide, polydinethyl acrylam de, polyvinyl
pyrrolidone, polyvinylnmethyl formam de. ¢olyvi- nyl netgysacgiam de and
ccopol ymers of the nonomers which formthe honopol yners enunerated. O her
possi bl e binders are natural substances or nodified natural substances, for
exanpl e gel atin and cel l ul ose ethers. -10- 0 137 452 Vvth
particul ar advantage, those binders are used which are insoluble in water,
but soluble or at |east swellable in aqueous-al kaline solutions, since

| ayer s cont ai ni ndPleatdpdil ymier iszadsire heorobenead so el ol tdart H:&e mnmld)&rchlﬁqr

enpl oyed aqu ' Nolelly | i
e>r<rgrrpl>/e cgnﬁ:glﬁflst dﬁ# o%eélnsgL ousand3 %ﬁsﬁarr ’ and i er rﬁ ecéxarrpl es
of these areUSm# dipse r%slqps. Ep'g amgr%.w R23%t hacr yl oyl oxy- et hyl

N-(p-tolyl-sul fonyl)-carbamate and copol ymers of these and similar nononers

wi'th other mono Sefea}:r}:'dedalesxoamsglyersena%:/err%!c%yc.l.laccIa%cfmheyt%ralc%yllc acid

esters of polyhydric alcohols, such as diglycerol diacry-

late, polyethylene glycol dimethacrylate, acrylates and
, methacrylates of trimethyldl'ethane, trimethylol propane
\f’ and pentaerythritol, and of polyhydric alicyclic alco-

hols. Reaction products of diisocyanates with partial

esters of polyhydric alcohols are also used advantageous-

ly. Monomers of this kind are described in DE-A Nos.

20 64 079, 23 61 041 and 28 22 190.

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 polymers may be
employed as binders. Examples are: Polyamides, polyvinyl
esters, polyvinyl acetals, polyvinyl ethers, epoxide
resins, polyacrylic acid esters, polymethacrylic acid
'estérs, polyesters, alkyd resins, polyacrylamide, polyvi-
nyl alcohol, polyethylene oxide, polydimethyl acrylamide,
polyvinyl pyrrolidone, polyvinylmethyl formamide, polyvi-
nylmethyl acetamide and copolymers of the monomers which
form the homopolymers enumerated.

Other possible binders are natural substances or
modified natural substances, for example gelatin and
cellulose ethers.



*

copol yners. Copol yners of al kyl methacryl ate and nethacry- lic acid and

copol yners of methacrylic acid, alkylnmethacrylates and nethyl nethacryl ate
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 general, the quantity of
bi nder .anmounts to 20 to 90, preferably 40 to 80, percent by wei ght of the

| ayer constituents. Depending on their jgtended use angl pepig properties,
t he phot opol yneri zabl e m xtures nmay contain various additional substances.
Exanpl es of these are: - inhibitors to prevent thermal polynerization of

t Re~nmononers, - hydrogen donors, - substances nodifying the inmaging
properties of layers of this type, - dyes, - 11 - 0 137 452 -

col ored and uncol ored pignents, - color fornmers, - indicators or -

pl asti ci zers. Thmﬂiatmmtymlazaﬁﬂ\mmﬁagw etlaisd himderwedreonusash be used

| n many fieldg, 6:9{1’ ‘igé]éﬁgblé“ﬁ{‘ Weed 0ot WBY 1 d W PIOEdd N of
safety glass varnl e
swellable in aqueous-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, -PO3H,y, -SO3H, -SOyNH-, -SO09NHSOy and -S09-NH-CO-.

~ Examples of - these are} maleate resins, polymers of
B-methacryloyloxy-ethyl N-(p-tolyl-sulfonyl)-carbamate
and copolymers of these and similar monomers with other
monomers, and also styrene/maleic acid anhydride
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 general, the quantity of binder amounts to 20 to
90, preferably 40 to 80, percent by weight of the layer
W constituents.

 Depénding on their intended use and desired
properties, the photopolymerizable mixtures may contain
various additional substances. Examples of these are:

inhibitors to prevent thermal polymerization of the
monomers,

hydrogen donors,
substances modifying the imaging properties of
layers of this type,

dyes,



are hardened by the action of |ight or corpuscular radiation, such as
elNeétron beans, dental fillings and, in particular, as a light-sensitive
copying material in the field of reproduction. Exanples of possible
applica- tions inthis field are: copying |layers for the photo- mechani cal
pfroduction of printing fornms suitable for relief printing, .lithographic
printing, gravure printing, screen printjng, of relief_cppie for exanple,
in the production of Braille books, of Eﬁn@le copi es, Qaﬁﬁ%dfﬁ%ages or

pi gment i mages. The m xtures may further be enployed for the
QQQtOHEChanical production of etch resists, for exanple for name plates,
printed circuits and chemcal mlling. The m xture can be used industrially
for the above nentioned applications as a liquid solution or dispersion,

for. exanpl e, apﬁgft9£$§$3%x§§%$£$9€%rgigﬁghé§ applied by the consumer to an

appropriate su emcal mlling, for the production
of- printed ci¥+cublory feyxmemsprinting stencils, a.s.o. The nixture may al so
be present as_a;5@]dghdighdzsensitive layer on a suitable support, i.e., as
‘a storable, presen- sitized copying naterial, for exanple, for the
production of- ppi#tFi%e¥%s. It can al so be enployed for the pro- duction
of- dry resists. - 12 - . 0 137 452

The photopblymerizable mixture of this invention can
be used in many fields of application, such as, for
example, thé production of safety glass, varnishes which
are hardened by the action of light or corpuscular
radiatioh, such as electron beams, dental fillings and,
in particular, as a light-sensitive copying material in
the field of reproduction. Examples of possible applica-
tions in this field are: copying layers for the photo-
mechanical 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 or pigment images. The mixtures may further be
employed for the photomechanical production of etch
" resists, for example for name plates, printed circuits

" and chemical milling.

' The mixture can be ﬁéed industrially for the above
mentioned applications as a liquid solution or
dispersion, for example, 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-
sitized copying material, for example, for the production
of printing forms. It can also be employed for the pro-
duction of dry resists.



.

fL:ks in general advantageous to substantially iso- late the m xtures from
t Reti nfluencé of atnospheric oxy- gen during the |ight polymerization. I|f
thé mxture is used in the formof thin copying layers, it is recom nended
to apply a suitabl.e cover filmwhich has a |ow perneability to oxygen. The
cover filmmay be self- supporting and be renoved fromthe copying | ayer
prior to devel opment. Polyester filung,y for exanple, gangsyisigabl e for this
pur pose. The cover filmmay al so consist of a material which dissolves in
the devel oper liquid or which can be renpved at |east fromthe non-hardened
areas during devel onent. Exanples of materials suitable for this purpose
aré, inter alia, waxes, pol yvi nyl al cohol, pol yphosphates or sugars. Layer
supports which are suitable for copying materials prepared using the
m xture of thidd ﬁwemm(geﬂendhukﬂvdhnagznmmpmg,sabsmbmmdaliwedmp-zinc,
copper and 19leastih by Blr PGS dild Mol clile) SN UleARS P IR | ate or
cellul ose acetate, and screen printing supports, such as perlon dauze. In
thei r capagieny duy imgotthieniliighto P9l ymes izgdiigeni.odf dhesmipFareoksounds are
effective h%eﬂUQ%tE%ke$o¥h|dENﬁ%inaQﬁ$&i%goiaP%&ﬁgnﬁtoﬁstQ%cbﬁLa| sol i ds
content of the conposition, and an_i nCfease Q tth gﬁ%htity beyond 10
percent i sB§BAedpfCoFPPAYe 2 Suitabliee copexs £L4M yhichy haged ons between
0.3 and 7 petaeabidieyutsedoxygen. The cover film may be self-

supporting and be removed 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 or sugars.

Layer supports which 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 perlon gauze.

In their capacity as photoinitiators,. the radiation-
sensitive compounds are effective in quantities as low as
about 0.05 percent of the total solids content of the
éomposition, and an increase of this quantity beyond 10
percent is not appropriate, as a rule. Preferably, con-
centrations between 0.3 and 7 percent are used.



- }3 - 0 137 452 Furthernore, the conmpounds according to this
|nven- tion may be used in those radiation-sensitive com positions which
under the action of acid catal ysts formed during photolysis of the
i nitiator undergo a change in their properties. In this connection, the
cationic poly- nerization of systens containing vinyl ethers, Nvi nyI
conpounds, such as N vinyl-carbazol e, .ofzspeci al acid-gc|$pn @@Qe | act ones
is to be nentioned, wthout preclud- ing, however, that in some of these
systens free- radical-initiated reactions may al so-take place. Further-
rm+e am no plastics, such as ureal/fornmal dehyde resins,

an1ne/fornaldehyde resins, and other N-nethylol com pounds, and
phenol./ f or mal dehyde resins nay be nentioned as conpositions which can be
har dened by aci dsFurthémmaphe | tthe cmnpmhndwraceqmq/ingsttmsthios bimvenr-dened by

Lewi s acids o S B than
chloride, i. %lwhﬁ%hlbﬁ% %%;é%\rqﬁgf &%ﬁé‘é am%laglfelor e ﬁrﬁ\gg?}l’]dot olysis of the
new phot oi ni -PAsktienrs whieh surndemodeel ant i gt ragd scatril ¥l efhr den

readi |y upon d%i‘n“ﬂ?%" ﬁmétfblf@lé)r@ﬁeﬂ?@ A1 ¢ e HOMRUIEYES af caHdw P the
I nvention. Yet another advantag ro rtg'of t he nedgfho- foinitiators
accordi ng to &MY RAIRETH € t p‘g‘lﬂ ¢53Qn nthe o4t fofanges

in dyed syst emsrikatingn pdnﬁ)tsysltseni;s cﬁnﬁamiumggrmyloreﬁmmt N+ ifrrydm col or
pre- cursor S’co%ip%uhci k&cﬁ?@so%d\?mﬁr rbca.‘fjlzuosleng ol}atsrboecckfaq. acid-
_ cleavable lactones is to be mentloned, without preclud-
— ing, however, that in some of these systems free-
| radical-initiated reactions may also- take place. Further-

more, amino plastics, such as urea/formaldehyde resins,
melamine/formaldehyde resins, and other N-methylol com-
pounds, and phenol/formaldehyde resins may be mentioned
as compositions which can be hardened by acids.
Although it .is mormal for epoxy resins to be hardened
by Lewis acids or by such acids whose anions are less
nucleophilic than chloride, i.e., than the anion of the
acids formed during photolysis of the new photoini-
tiators, layers composed of epoxy resins and novolaks
harden readily upon exposure in the presence of the

W, compounds according to the invention.

Yet another advantageous property of . the new pho-
toinitiators according to the invention is their capabi-
lity of causing color changes in dyed systems during
photolysis; of induéing'color formation from color pre-
cursors, e.g., leuko compounds, or of causing bathochro-
mic color shift or deepening in mixtures containing
cyanine,'merocyanine, or styryl dye bases. Further, in
mixtures such. as those disclosed in DE-A 15 72 080, which



m c- color, shift or deepening in m xtures containing cyani ne, nerocyanine,
ar™\styryl dye bases. Further, in nmixtures such as those disclosed in DE-A
15 72 080, which - 14 - 0 137 452 contain a dye base, N-vinyl
carbazol e, and a hal oge- nated hydrocarbon, the hal ogen conpound

t et rabrononmet hane may be replaced by a g@aldl percentage, 1B7e452about 2 %
of its quantity of at |east one of the conpounds of this invention. Color
changes are very desirable for certain techniques, for exanple in the
manuf acture of printing plates, because they render it possible to exam ne
the scopyi ng result even before devel opnent of the exposed plate. The acid
donors disclosed in DE-A 23 31 377 and DE-A 26 41 100 are advant ageously
repl aced by t kentein podyes baseqr Hi-ngnyd chebpredent andvenhadngewt h

par ticul ar adﬁﬁ@%ﬁgaggEB%aQ%GBouEﬂ§ ﬁ%@%g@gngogﬁoﬁﬁasth¥SBEbBBm@EﬁaH§ed ;”

m xtures which, in tion i nvention, cagntail
an essenti al Béﬁpbﬁeﬁ?? lgcednpyund seah aPﬁFﬁ@nﬁﬁgﬁeaéteoneaHGPH 2ckeavabl e

. GO C groupi ng£ 1ke ﬁﬁbh@‘a\.ﬂts*goiuhﬁt 28688 ohe exaaﬁbeaoﬂﬁoaﬁeéebabtmused

aci d-cl eavabl ¢ cong ﬁ ounds contalnlag EE %

ort ho- car boxy-P¥€R FﬂnesPQ °§r858pﬁﬁsaﬁHFoVe5§r ﬁ?F? araﬁ$55alacetal

gr oupi ng, mhetebhntQaesonﬁonndsampieahaothe manufacture of printing
plates, because they render it possible to examine the
copying result even before development of the exposed

- plate. The acid donors disclosed in DE-A 23 31 377 and
DE-A 26 41 100 are advantageously replaced by the com-
pounds according to the present invention.

With particular advantage, the compounds according to
this invention are used in mixtures which, in addition to
the compounds of the invention, contain, as an essential
component, & compound containing at least one acid-
cleavable C-0-C grouping.

The following substances are examples of preferably
used acid-cleavable compounds:

/ A. Compounds containing at least one ortho—carboxylic
acid ester grouping and/or carboxylic acid amide-
acetal grouping, whereby the compounds may also
have a polymeric character and the above-mentioned
groupings may be present as connecting members in
the main chain or as lateral substituents.

B. Polymeric compounds with recurrent acetal and/or
ketal groupings in which preferably both d{~carbon
atoms of the alcohols required for forming these
groupings are aliphatic.



have a pol yneric character and the above-nentioned groupi ngs may be present
as gonnecting nmenbers in the main chain or as lateral substituents. B.

Pol ymeri c conpounds with recurrent acetal and/or ketal groupings in which
preferably both [err]-carbon atonms of the alcohols required for formng

t hese groupings are aliphatic. - 15 - 0 137 452

Aci d-cl eavabl e conpounds of type A arg ggscribed in degajiyagsgonponents of
radi ati on sensitive conpositions in DE-A 26 10 842 and De-A 29 28 636,

copyi ng com positions containing conpounds of type B are the subject of
DE- C 27 18 254. Acid-cl eavabl e conpounds al so include, for exanple, the
particul ar aryl-al kyl-acetals and -am nals disclosed in DE-C 23 06 248,

whi ch are al so deconposed by the photol ysis products of the
conpounds- accor di &gideclaavabbeecntmpowrds i ofi. t¥pe t hear € odpoemilsedf in hi s

type are enoldgegificss addpsflel MPOATDORRLES el € 06! B3t Y. FE ©, 620

and 6,627. Conpositions In essent| a uence the
cheni cal and/©® Phydi 2@l 19 &perandsDhiAt2R 2onbisi teeRy 38 AT presence,
are directly ﬂsi@%ﬁ@cééﬂtﬁmﬁ%t@&péﬁﬂhﬂ@f | ?pémlke@t’é eghdYsibe@et i ON
of actinic rE§¥EﬁﬁfEL2?O{§B£§X show an increased solubility, tacki-

Acid-cleavable compounds also include, for example,
. the particular aryl-alkyl-acetals and -aminals disclosed
~ in DE-C 23 06 248, which are also decomposed by the
photolysis products of the compounds- according to the
present invention. Further compounds of this type are
enolic ethers and acyl-iminocarbonates, as disclosed by
EP-A 6,626 and 6,627. '

Compositions in which molecules which essentially
influence the chemical and/or physical properties of the
composition by their presence, are directly or indirectly
converted into smaller molecules by the action of actinic
radiation, normally show an increased solubility, tacki-
ness or volatility in the exposed areas. These areas can
be removed by suitable procedures, for example by
dissolving them away by means of a suitable developer
liquid. In the case of copying materials, such systems
are referred to as positive-working systems.

The novolak condensation resins which have proved
suitable for many positive-working copying compositions
have also been found to be suitable and advantageous
additives in those cases where the compounds according to

this invention are used in compositions containing acid-



ness or volatility in the exposed areas. These areas can be renoved by

sujt abl € proéedures, for exanple by di ssol vi ng thenlamay by nmeans of a
sui'tabl e devel oper liqguid.' In the case of copying materials, such systens
are referred to as positive-working systenms. The novol ak condensation
.resins which have proved suitable for many positive-working copying

conposi tions have al so been found to {fge suitable ang adyagisageous additives
in those cases where the conpounds accordlng to this invention are used in
conposi tions containing acid- - 16 - 0 137 452 cl eavabl e
conpounds. These resins, in particular the nore highly condensed resins

cont ai ni ng substituted phenols as fornmal dehyde condensation partners,
pronote a strong dif- ferentiation between the exposed and 't he unexposd

areas of tha daayyl elwompuirisel diresd .refims,ypin pad tdearlirt ythef mdre novol ak
resins addgﬁﬁgﬁﬁkvar ns%?sﬁ%s1ﬂg éyﬁﬁ%fﬁ¥% sdﬂy%ﬂE%T% Sﬁ%%ybl§1 ol ak

proportion per cent especi a etween 55 and
85 percent ﬂngrm@c’gﬁ’ltydebmwmamrt @tamtngmsl,dsvr@mqt@nta @ftrtqap(g

post 110N, g1k el byl bdpd o Iatdf 4B WnekpoiRictedd |5 al S0
advantageous to use other resins carr p enollc gr oups. Addltlo 11y,
co-use of mfheheudanaterduyrddigdeve “g:I e ARFREE Nt ) O&:

pol yvinyl 3¢t HRe1a¥0neadmy aldfed myyWarhyl vﬁttlmerme intended use
of the composition; novolak proportioné between 30 and 90
- percent by weight, especially between 55 and 85 percent '
A by weight, based on the total solids content of the com-
position, are preferred. In addition to or instead of
novolaks, it is also advantageous to use other resins
carrying phenolic groups. Additionally, co-use of
numerous other resins is possible, vinyl polymers, such
as polyvinyl acetates, polyacrylates, polyvinyl ethers,
and polyvinylpyrrolidones, which, in turn, may be
modified by co-monomers, being preferred. The most
.favorable proportion of these resins depends on practical
technical requirements and on their influence on the con-
ditions of development; normally it does not exceed 20
peréent of the novolak component. For special require-
ments, such as flexibility, adhesion, gloss etc., minor
amounts of other substances, such as polyglycols, cellu-
lose derivatives, e.g. ethyl cellulose, surfactants, '
dyestuffs, finely divided pigments, and, if appropriate,
UV absorbers may be added to the light-sensitive com-

position.

Preferably, development is performed with the aqueous-
alkaline developers customary in the art, to which small
proportions of organic solvents may be added. Organic
solvents may be used for developlng photopolymerizable

mixtures.



and pol yvi nyl pyrrolidones, which, in turn, may be nodified by co-nononers,
being preferred. The nost favorable proportion of these resins depends on
practical technical requirenents and on their influence on the con- ditions
of devel opnent; normally it does not exceed 20 percent of the novol ak
conponent. For special require- ments._ sych as flexibipi 4§y gghesi on, gl oss
-etc., mnor anopunts of other substances, such as polyglycols, cellu- |ose
derivatives, e.g. ethyl cellulose, surfactants, dyestuffs, finely divided
pi gnents, and, if appropriate, UV absorbers may be added to the
IJ”ht-sensitive-con} position. Preferably, devel opnent is perfornmed with

t /& -aqueous- al kal i ne devel opers custonary in the art, to which snal
proportions of Orgﬁﬁl&u@@b&t@tmeﬂnyohedaddedonﬁkgamon wbkthetnhe phptbe used

for devel opin hot opo rizabl e n1xtur 452
The suppor?s gﬁﬁ?PSﬁg §E088W88P}8ﬁ° ﬁSYhalsﬁo%Z use ggflfaggtléz

conposi tions waykahgocbpymagdma@erpgést|WB adélkiﬁg,c§b9|ﬁg i&PBri als. In
addition, the §1kk89nnlith%°ns@liﬁbﬂedlékiaﬁonm@tgl'Qﬁd ﬁBl?he@nQu90|yner

sur - faces knd rom m croel'ectroni ¢ processes nmay be used.: The gaantlty
of conpounds B&ceBi &npkmeAroBnmigEPehestEORRt BF AEESEESPRBY oPRI PP&Fors in

t he positive-working _

The quantity of coﬁpounds of this invention, which
are contained as photoinitiators in the positive-working
mixtﬁres, may vary widely, depending on the substance
used and the type of the layer. Favorable results are
obtained with proportiohs ranging from 0.05 percent to
12 percent, based on the total solids content, propor-
tions between 0.1 and 8 percent being preferred. In the
‘case of layers of more than 10 um thickness, it is
recommended to use a relatively small quantity of acid

donor.

In principle, any electromagnetic radiation of a wave
length up to about 550 nm is suitable for exposure. The
preferred wave length range extends from 220 to 500 nm.

/ The great number of compounds according to this
invention with absorption maxima well in the visible
range of the spectrum and absorption ranges extending
beyond 500 nm make it possible to select a photoinitiator
which is optimally adapted to the light source employed.

. In principle, sensitization is also possible. On the
other hand, it is also possible and advantageous in
accordance with this invention to use the same photoini-
tiator in radiation-sensitive mixtures which are exposed
to radiation emitted by different sources, i.e., to
radiation of different wave lengths. A great number of



m xtures, may vary w dely, depending on the substance used and the type of
the/layer Favorabl e results are obtained with proportions ranging from

0. 05 percent to 12 percent, based on the total solids content, propor-
tions between 0.1 and 8 percent being preferred. In the case of |ayers of
nmore than 10 [err] thickness, it is reconmended to use a relatively small
quantity of acid donor. In principle, _afg el ectromagnetic radiation of a
wave |length up to about 550 nmis suitabie for exposure. The preferred wave
| engt h range extends from 220 to 500 nm The great nunber of conpounds
agcording to this invention with absorption maxima well in the visible
range- of the spectrum and absorption ranges extendi ng beyond 500 nm make it
possible to select -a photoinitiator which is optinally adapted to the |ight
sour ce enpl oyeto torinirtiiadiorise acsorsiingz abi ‘thei dinzestiposshbke good t he ot her

hand, it is al.3q,§Q%s 'b%'t% q}?]ld r%% %%H%ﬁe%‘éﬁsEL‘E&%CBEQ%‘E‘ESV‘%'E&“'

invention to use the s radi ation-sensitive nlxtures
which are exp@§@@e§6eﬂa@$&@@oﬂu@@Wﬁ¢éG B?PQSﬂréréﬁPa§§@P§€§ equéppedo

radi ation of utheaRtbontaun 19305 and dheRbp B‘Eehaetenaleh%%ﬁl rat or's
according to the |nve tion OM/gOOd 5e ht qQth in radlatlga ensitive
m xtures whi cR*RP&SHr 8é§§@@su§in&e§é éeeQBB§Gr@eﬁﬁH£ya &85 equi pped

pressure lamps. Further suitable light sources are, for

example:

_ — tubular lamps, pulsed xenon lamps and carbon arc lamps.
In addition thereto, the light-~sensitive mixtures
according to the invention may be exposed in conventional
projectors and enlargement apparatuses,  to the light of
metallic~-filament lamps, and by contact exposure under
normal incandescent bulbs. Alternatively, other laser
beams may be used for .exposure. Short-wave lasers of ade-
'quate energy output, for example excimer lasers, crypton-
ion lasers, dyestuff lasers, and helium-~cadmium lasers
emitting in particular between 190 and 550 nm were found
to be suitable for the purpose of this invention.

As a further possibilty, differentiation may be per-
formed by irradiation with electron beams. Like numerous
other organic materials, mixtures contaihing one of the
compounds according to this invention and a compound
which can be split by an acid, can be thoroughly decom-
posed and cross-linked by electron bedms, so that a nega-
tive image is formed after the unexposed areas have been
removed by means of a solvent or'by exposure without an
original followed by development. In the case of an
electron beam of lower intensity and/or higher writing

speed, however, the electron beam causes a differentation



.

wi.th argon-ion lasers and in copying materials which are exposed by neans
ofs\wet al hal ide doped nercury high- pressure |anps. Further suitable Iight
solirces are, for exanple: tubular |anps, pulsed xenon | anps and carbon arc
| anps. In addition thereto, the light-sensitive mxtures according to the
I nventi on may be exposed in conventional projectors and enl argenent
apparatuses, to the light of netalli-cofiyapent |anps, gngzpy,sgentact
exposure under normal incandescent bulbs. Alternatively, other |aser beans
may be used for exposure. Short-wave |asers of ade- quate energy output,

f or, exanpl e exci mer |asers, crypton- ion |lasers, dyestuff |asers, and

hel1 um cadm um | asers emtting in particular between 190 and 550 nm were
found to be suitable for the purpose of this invention. As a further
possibilty, didkaréndi higbar maglbkibity, fbreedtly irradiatednamedssr efectron

beans. Li ke nuoer t ganl teri al ' es L ni ng one of~

t he conpoundgaggcg#%?ﬁgﬁ%% ?éigg+§%g§t?%ngagﬁvgiééﬁébu%%gaﬁﬁéﬂ can be split
by an acid, chaveeabhereopdlyioreosan peeeceasihtly cassertahned by prekiron
beans, so thajjgaP¢dfestéye image is fornmed after the unexposed areas have
. been renoved by neans of a solvent or by exposure w thout an origi nal

foll owed by devel opnent. In the case of an el ectron beamof |lower intensity

and/ or hi gher wiptéefesdply, tiosersdiatien-edardiOivdeanx ORSEScon-

dlfferentatlcgaining one of the compounds according to the present
invention are used for the manufacture of printing forms,

- especially offset printing forms, halftone gravure
printing forms, and screen printing-forms, but also in

photoresist solutions and in dry resists.

Radiation-sensitive mixtures containing one of the
compounds according to this invention are advantageously
also used for the manufacture of adhesive films according
to WO-A 81/02261, instead of the naphthyl-bis-trichloro-
methyl-s-triazines mentioned in that publication.

A more detailed explanétion of the invention will be
given by the examples which follow. In the examples,
parts by weight (p.b.w.) and parts by volume (p.b.v.)
bear the same relationship as the g and the ml. Unless
otherwise specified, percentage and volumeé data are to be
understood as weight units.

Initially, the prepération of a number of the novel
arylvinylphenyl-bis-trichloromethyl-s-triazines is
described, which were tested in light-sensitive mix-
tures according to the invention as compounds which split
off an acid and produce free radicals. These compounds
were given the numbers 1 to 19 and will be referred to by



.

- 19 - : 0 137 452 toward a higher solubility, i.e. the irradi ated

akeas of the'layer may be renoved by a devel oper. The npst f avor abl e

corditions can be easily ascertained by preli- nmnary tests. Preferably,

- the radiation-sensitive mxtures con- taining one of the conpounds
according to the present invention are used for the nanuf%ct e of printing

forms, especially offset printing f orm#0 fral ft one gra@u ﬁg |ng fornmns,

and screen printing--fornms, but also in photoresist solutlons and in dry

resists. -Radi ation-sensitive mxtures containing one of the conpounds

a&%prding to this invention are advantageously al so used for the

nahuf acture of adhesive films according to WO A 81/02261, instead of the

ht hyl - bi hi thyl -s-t, . t i cat A
Tore. it ai | oG N THIBEHT i (e NEQLATALeR ““e*n%ﬁig - S0 SER RS ol oo
whi ch f ol | owariyd vtilmey lgphaemyile sa nhemtis iyl eseicgirr espopding &/d fegmud aby vol une
(p.b.v.) bearthe sang rﬁ Voléa{rg_*ygréda%st @%aqtqag Tc%pféhndls‘n' a%e %la%w se

speci fi ed, percéntage a ta are to be unders ood i %Pt units.
Initially, tHgopr dddiexsEitoeof then aHb@r soferfe PREPEFed by analogy

aryl vi nyl phepyle Riethicdd @als@r@mid\Hors thieiaZ isieplies tdesprieBentaniveh vere
tested in light-sensitive mx- tures according to the invention as -
conmpounds which split off an acid and produce free radicals. These
conpounds For the preparation of nitriles serving as starting

compounds for cbmpounds Nos. 2 to 12, 18 and 19, too,

_\v; '~ 4-cyano-phenylmethanephosphonic acid diethyl ester, as
the P-O-activated component, was reacted with the alde-
hyde Ar-CHO in accordance with the nomenclature employed
in table I; to prepare the compound 16, the reaction is
performed with.acetophenone. In the preparation of the
starting nitrile for compound 17, the P-O-activated com-
ponent was 2-cyano-phenylmethanephosphonic acid diethyl
ester. 2-Chloro—4-cyano-phénylmethanephosphonic acid
diethyl ester was used to synthesize the starting nitri-
les of compounds 13 to 15. The phosphonic acid ester was
obtained in the foilowing way: Via the acid chloride and
the amide, 3-chloro-4-methyl-benzoic acid was converted,
by dehydration with thionyl chloride, into the 3-chloro-

— 4-methyl-benzonitrile; the 3-chloro-4-methyl-benzonitrile
was converted into-the 4-bromomethyl-3-chloro-benzo-
nitrile by reacting with N-bromo-succinimide dissolved in-
tetrachloro-methane, and from the 4-bromomethyl~-3-chloro-
benzonitrile the phosphonic acid ester was obtained by
reacting it with triethyl phosphite.
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wer.e given the nunbers 1 to 19 and will be referred to by - 20 -

O\LG7 452 thése nunbers in the individual exanples. Sone of the

aryl vi nyl phenyl carbonitriles corresponding to formula 111, which were

enpl oyed as starting conpounds, are known fromliterature, the others were

prepared by anal ogy with the nethod described for their S|nplest

‘representative. For the preparation of Atriles serV|db'5% Hti ng

conpounds for conpounds Nos. 2 to 12, 18 and 19, too,

4- cyano- phenyl net hanephosphoni ¢ acid diethyl ester, as the P-O activated

co ponent, was reacted with the alde- hyde Ar-CHO in accordance with the
nclature enpl oyed in table I; to prepare the conpound 16, the reaction

|s “per f or ned .fé¥kéﬁ Jf“%f§foﬂ§¥l nitrile

for conpound
2- cyano- phenyﬂhmyllarmmpimbeacbxd maneh\pf cthe preparation of

2- Chl or o- 4- ¢y, CI&%H%DQTE§{EHH¥fF§HQOHIC acid diethyl ester was used to

‘'synt hesi ze tuc startTng—rtrT—=tes of conpounds 13 to 15. The phosphoni c.
-acid ester was obtained in the following way: Via the acid chloride and the

am de, - 3-chl or o- 4 s Tt : BTGP G, RGN &VesE Rt Idshydy telydres imolev th
L o e i e BAL A F R S U1 Drer s
4- br oronet hy|dropmil sx cadibed p-imi the | counys e ertt2 ripusta h M6 bx ovigexaws I i de
dlssqlved Instlrred mixture of 22 g of pulverized potassium hydroxide
\,; and 200 ml of dimethyl formamide which is cooled with
ice., Stirring is then continued for |1 hour with cooling
and for another hour without cooling. Thereafter, the
mixture is poured in 1 liter of ice water containing 52
ml of concentrated hydrochloric acid. The precipitate is
removed by suction, freed from chloride ions by washing
with water, dried and recrystallized from methanol.

Stilbene-4-carbonitrile having a melting point of
116-118°C is obtained in a quantity corresponding to 84 %
of theoretical. '

_ General prescription for the preparation of 2-(4-aryl-

~ vinylphenyl)~4,6-bis-trichloromethyl-s-triazines by means
of the preparation of 2-(4-styrylphenyl)-4,6-bis-trichloro-
methyl-s-triazine

At a temperature of 24 to 28°C, hydrogen chloride is
added to a stirred suspension of 0.5 mole of stilbene-4-
carbonitrile, 3 moles of trichloroacetonitrile and 0.06
mole of aluminum tribromide up to the point of

saturation.



X '}chloro met hane, and from the 4- br ononet hyl - 3- chl or o- benzonitrile the
;paehonlc aC|d ester was obtained by reacting it with triethyl phosphite.
-E2T - g "0 137-452 CGeneral prescription for the preparation of

- aryIV|nyI phenyl carbonitriles by neang,of the prepargtﬁgz 352
stil bene-4-carbonitrile A solution of O. mol e of benzal dé in 0.105
nol e of 4-cyano-phenyl nmet hanephosphoni c acid diethyl ester is dropw se
added,. in the course of 2 hours, to a vigorously stirred m xture of 22 g of
P ;erized;potassiun1hydroxide and. 200 mM of dinethyl formam de which is
cntﬂ%d wmith ice. Stirring is then continued for hour wth cooling and for

- afher _hour - mﬁthputlﬁgothmg sfapre@hbegolibs digsoleei alpost ed lnhl liter
JThe

of "ice wat er conti6 39 5% concen% Eted h drochIoF%c aC| _
precipitate i SOPB by EﬁBtFoRreF}Bé Bohf ch?BP Fle ﬁs°%9 $REnPhg with
water, dried shd fkasksgatki aegabtenlikehaonsisSentpenand- splboningile
having a ”E'tb ?'H&b9 gLﬁrEklb§18Qt§tQP '”Eﬁ%q&aﬂéuéy CEE&g@PQBngQ to

84 % of: theore prescription prepar ati on 4-aryl -
vi nyl phenyl ) - usakeps at.thgmpnﬁahyresofr2&23%e@ by feahingf then it

';preparatlon Ofs2af fonby " ¥bPhEBY! ot $40L8- 481 RELPE Oar "RéGN | -S-tri azine
temperature. The reaction mixture is dissolved in 1.6
liters of methylene chloride, the solution is neutralized

by washing'with water and dried over sodium sulfate. Then

Y . ' the solvent is distilled off under reduced pressure, the

| residue is dissolved in 600 ml of methylene chlorlde and
1,700 ml of methanol are added to the solution. 210 g (85
% of theoretical) of 2- (4 styrylphenyl) -4,6-bis-trichloro-
methyl-s-triazine still contalnlng small amounts of
impurities crystallize, which can be further purified by
‘réecrystallization from methylene.chloride/methaﬁol.
Double melting point 160-163°C and 170-173°C.

AlClg is also a suitable catalyst. Borotrifluoride
. etherate is a less effectlve catalyst, but it yields very

pure reaction products.

The triazines listed in Table I are prepared
-according to the described procedure, whereby in some .
cases purification is performed chromatographically.



.At tenperature of 24 to [err] hydrogen chloride is added to a stirred
suspensi on- of 0.5 nole of stilbene-4- carbonitrile, 3 noles of
t*lchloroacetonltrlle and 0.06 nole of alum numtribrom de up to the point
of saturation. - 22 - O 137 452 During this step, the solids-
di ssolve al nost conpletely. Then a precipitate is formed, the content of
the flask gets a paste-like consistency, and splitting off of hydrogen

chloride starlis..fal .8 houLs.. the mixiure is kept at a tenperature of [err]

by 3F|ng, then it is allowed to rest for 24=tg 48 fhours|gat room
@er'lature Phecr®act'i Bn i Kt UPeM s di ssol ve@ ©©n .16 lit|®s of nethylene
chlorirdle, the solution is neutralized by washi ng wtfh watjer and dried over
sodi- umsulfat"‘é‘ “THEh"THE" STIvent Ty—dfrst™ ed™ ~rnder rjeduced pressure,
the regidue is dissolved in 600 nl of nefhyl éne chlgride and 1,700 ml of
net hagpl are added to.the solution 2103 (8p %of tiheoretical) of
2-(4- gtyrylphenyl) 4, 6-bis-trichl oro- hnethyl s-vriazine,still containing
smal | manount s.of., lapuciti es or ystalli ze @vhi th can He f&r&her purified by
recrygfalllzatlon from net hyl ene chl ori de/ met hanol . |DouBl § nel ti ng poi nt
[err] Zand [erF] f eFrfei T & s& & sTitabl e catpl y&L. Borqf,r ff I uori de etherate
is a Ress ef il ve £atudl S taw Dltcude 3 elds. LarY mm > b
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pur® reaction products The triazines listed in Table |I are prepared

acH dlng to the described procedure, whereby in sone cases purification is
per f ormed chromat ographically. [err] [err] - 25 - 0 137
452 .Exanple 1 Alum num pl ates, the surfaces of which have been

el ectrochem cal |y roughened, anodically oxidized and pretreated with 0.1 %
‘strengt h aqueous sol utions of poly- vinyl phosphonic acid are coated with

‘sol utions of 6. Fﬁ.’i...n-h.w...ai..a'.c.res.ol.l.f.wml ?.ehxde..novol k_ (melting range
[err] accofding to.DLN.53181) L 99 p. huw. OfmagpQhymerd ;.Ti)rthoester,
pr@ared by condeni ffy Br Phofofmi® Scid tri ﬁét ylS esteg
4- 0Xa- 6, 6 ¥Bi s-fhydroxynet hyl octan-1-ol 0.33|p. 8 w @ npound No. 1 and
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0. p.b,w. of crystal
nowoiret hyl ether, 52

d

fol1ow ng conposition

- sodi um net asi | i cagg ¥ heryl 3.4
p. b.w. of_sodiunlgrhygLUgen

140, 000 prints, wtho
observed. - The€L8FFFRG

violet base, in 30 p. b.w. of ethylene glycol
p.b.w. of tetrahydrofuran and 9 p. b.w. of butyl

acetate, in a way such that a layer having a thickness of about 2.0 [err]

results after drying. The light-sensitive |ayer is exposed through an

original which in addition to Iine and screen patterns contains a

. continuous tone step wedge with 13 steﬁSZﬁﬂYﬁleach hav@ d§7oﬂ§ﬂcal density
i ncrement of 0.15, exposure being made with a 5 kWnetal halide |anp for 15

seconds, at a distance of 110 cm After a waiting tinme of 10 ninutes,
2¢§1opnent Is perfornmed during 1 mnute, using a devel oper of the
i

26 - 0 137 452 5.5 p.b.w of

p. b.w. of trisodium phosphate x [err] 0.4

phosphat e, anhydrous, and 90.7 p.b.w of
water. A positive imge of the original is obtained. A printing test in an
of f set machine W ki ubieuRr iplkitee ,f @hd BuePaked bf WRiShWRYveS bakgpped after

SRR

pretreated with 0.1 % strength aqueous solutions of poly-

vinylphosphonic ac

6.63

1.99

0.33
0.05
30
52

p.b.w.

p.b.w.

p.b.w.

p.b.w.

p.b.w.
p.b.w.
pP.b.w.

of
ra
of
co
es
oc
of
of
of
of

ot

in a way such that
2.0 um results after drying. The light-sensitive layer is

ns of 1 nalrnment Og t he i.mage quality being
Fex8tesgdny 2hadhsadlyt RELAL A8, and

id are coated with solutions of

a cresol/formaldehyde novolak (melting
nge 105-120°C, according to DIN 53181)
a polymeric orthoester, prepared by
ndensing orthoformic acid trimethyl
ter with 4-oxa-6,6-bis-hydroxymethyl

tan-1-o0l _
compound No. 1 and
crystal violet base, in _
ethylene glycol monomethyl'ether,
tetrahydrofuran and
butyl acetate,

a layer having a thickness of about

exposed through an original which in addition to line and

screen pattérns contains a continuous tone step wedge with
13 steps which each have an optical density increment of
0.15, exposure being made with a 5 kW metal halide lamp
for 15 seconds, at a distance of 110 cm. After a waiting
time of 10 minutes, development is performed during 1
minute, using a developer of the following composition:



(developed continuous tone steps - which is achieved in this Exanple is
sa reached 'when conpound No. 1 is replaced by the same quantity of one of
conpounds Nos. 3, 4, 5, 6, 7, 12 or 13 or of m xtures of these conpounds,
respectively. If the particularly preferred initiators No. 5 and No. 20 of
. DE-C 27 18 259, 2-(4-ethoxynaphth-1-yl)- and
“2-acenapht h-5-yl -4, 6-bis-trichloronmethyl -2 triazine are gigvg# kg2
Light-sensitivity factors 100 and 125, factors between 135 and 140 have to

be attributed to the above- nentioned photoinitiators. Exanple 2 Printing

pkates sized 580 mm x 420 mm and consisting of alumnumfoil, the surface

of ~whi ch has been - 27 - 0 137 452 electrochen1cally

. roughened, anodically oxidized and pretreated w th polyvinyl phosphonic acid
and provided with3 aﬁyl Phit-sensft ispd ingy @etesidiicatel KoWHng,conpositi on:

73.96 p.b.w. of thg moyplbalw ofowamloalﬁm %%oéﬁhatg W 19h phe
pol yort hoest er of b. w, photoi nitiator and 0. 15

p.b.w. of crystal V|oIé&%b&§e°§ré°§&&Pe@ﬂBHdF88FPn@hﬁﬁphﬁﬁénexposure by
means of the UV radiation of anhgﬁgansloanaaser ina (R Laserlte appar a-

tus, mhereby thegaugber %fwwﬁb%t%gtlkqes/cn1ls stepw se

A positive image of the original is obtained. A
printing test in an offset machine with the printing form
— prepared in this way is stopped after 140,000 prints,
~without any signs of impairment of the image quality
being observed.

The copying result - measured by means of the number
of developed continuous tone steps - which is achieved in
this Example is also reached when compound No. 1 is
replaced by the same quantity of one of compounds Nos. 3,
4, 5;'6, 7, 12 or 13 or of mixtures of these compounds,
respectively.

If the particularly preferred initiators No. 5 and
No. 20 of DE-C 27 18 259, 2-(4-ethoxynaphth-1-yl)- and
2-acenaphth-5-yl-4,6-bis-trichloromethyl-s-triazine are
given the light-éensitivity factors 100 and 125, factors
between 135 and 140 have to be attributed to the above-
mentioned photoinitiators.

Example 2

Printing plates sized 580 mm x 420 mm and consisting
-0of aluminum foil, the surface of which has been



Qe% eased. The performance of the laser is kept constant during this
preﬁedure ThHe exposed printing plate is stored at roomtenperature for 10
i nutes, then devel oped with the devel oper of Exanple 1 for 60 seconds and
sub- sequently inked with greasy ink. Wien a certain nunber of lines/cmis
exceeded the non-inmage areas are clear and no | onger accept ink. The
m ni rum ener gy demand required for a scupyfree devel opabi pi §g370452he
non-i mage areas, which depends on the photoinitiator enployed, can be
cal cul ated fromthe | aser performance at the plate surface,. the length of
tgeyl i nes, the nunber of lines/sec and the found nunber of |ines/cm These
enefgy values are conpiled in the follow ng table: - 28 -

0 137 452 Conpound ' M ni mrum energy demand (mlJ/[err]) 1
6.5 3 electrochemically5rdughened, anodically oxidized and

?“g'$3 pretreated w1th6g§%}thylphosphon1c acid ané réalded

' with a llght-sensltlve layer of the following composition:
73.96 p.b.w. of the novolak of Example 1,
22.19 p.b.w. of the polyorthoester of Example 1,

3.70 p.b.w. of photoinitiator and

0.15 p.b.w. of crystal violet base

- are subjected to line-by-line exposure by means of the UV
radiation of an argon ion laser in a (R) Laserite appara-
tus, whereby the number of written lines/cm is stepwise
increased. The performance of the laser is kept constant
during this procedure. The exposed printing plate is
stored at room temperature for 10 minutes, then developed
with the developer of Example 1 for 60 seconds and sub-
sequently inked with greasy ink. When a certain number of
lines/cm is exceeded the non-image areas are clear and
no longer accept ink.

The minimum energy demand required for a scum-free
developability of the non-image areas, which depends on
the photoinitiator employed, can be calculated from the"
laser performance at the plate surface, the length of the
lines, the number of lines/sec and the found number of
lines/cm. These energy values are compiled in the

following table:



1 7.3 For conpari son: 2-(4-ethoxynaphth-1-yl)-

8. %4, 6 bi s- trichl oromethyl - s-triazine 2-acenaphth-5-yl -

i1.2 4, 6-bis-trichloronethyl- s-triazine 2-(4-nmethoxystyryl)-

9.2 4,6-bis-trichloronmethyl- s-triazine The conpari son shows t hat ‘the.
photoinitiator 2-acenapht h-5-yl -4, 6-trichloromethyl -s-triazine, whichis

hi ghly active when bei ng exposed to the ggission of netal ?2-

0 137 452 halide lanps, but nevertheless I's exceeded by t%e nove
photoinitiators in this field of application, has a mni- mum energy demand
i Q_the case of laser irradiation which is 100 % hi gher than that of
cofmpounds No. 5 and No. 1 Exanpl e 3 A. ] ayer
coated onto a nechanlcang_EBﬁgﬂgned al G
met hyl ethyl ketone, is exposed for 5 seconds under the sane condltlons as
in Exanple 1 and devel oped fO{ 45 seconds with thesggveloper of Exanple 1:

3 7.5
4 6.7

of;t he fol S g -9.|t| on,

5.6

6.5

6.5

12 7.8
| | 5.6
7.2

7.3

For comparison:

2- (4-ethoxynaphth-1-yl)~ 8.4
4 ,6-bis-trichloromethyl~-
s-triazine

| 2-acenaphth-5-yl- - 11.2
_ 4,6-bis-trichloromethyl-
i s-triazine
2- (4-methoxystyryl)- 9.2

4,6-bis-trichloromethyl-
s-triazine

The comparison shows that the photoinitiator
2-acenaphth-5-yl-4,6-trichloromethyl-s~-triazine, which is
highly active when being exposed to the emission of metal



7@(63 p. pb.w. of phenol/fornmal dehyde novol ak (nelting range 110-[err]
according to DI N 53181), 19.16 p.b.w. of the pol yacetal of

Z- et hyl but yral dehyde and triethylene glycol, 3.83 p.b.w of conpound No.

18, and. 0.38 p.b.w. of crystal violet base. A printing formcarrying a.
positive image of the original is obtained. The sensitivity achieved with
conpound No. 19 is slightly reduced. - 2930 - 0 1071832452
Exanple 4 The suitability of the novel bis-trichloromethyl-s- triazines as
initiators in conpositions which are sen- sitive to electron beams is

d nstrated bel ow. Layers conposed of 73 p.b.w of the novol ak of Exanple
1, 22 p.b.w. of the bis-(5-butyl-5-ethyl-1, 3-di oxan- 2-yl) ether of
2-butyl - 2-ethyl-propane diol, and 5 p.b.w of one of conpounds No. 2, No. 9
and No. 10 arkalpg@ei dampep buthpékﬁé§beb¢3§bbﬁtelcieﬁéﬁnEYtéhﬁeﬁﬁ591nlcaIIy

roughened al uphpUBIADEi hEbRE ahedhist Bidlgkyrehppli@Ation, has a mini-
mum energy demand in the case of laser irradiation which
is 100 % higher than that of compounds No. 5 and No. 13.

Example 3

. A layer of the following composition, ‘coated onto a
/ mechanically roughened aluminum foil from a 10 % solution
in methyl ethyl ketone, is exposed for 5 seconds under
the same conditions as in Example 1 and developed for 45
seconds with the developer of Example 1:

76.63 p.b.w. of phenol/formaldehyde novolak (melting
range 110-120 °C, according to DIN 53181),

19.16 p.b.w. of the polyacetal of 2-ethylbutyraldehyde
and triethylene glycol,

3.83 p.b.w. of compound No. 18, and

0.38 p.b.w. of crystal violet base.

A printing form carrying a positive image of the original
is obtained.

The sensitivity achieved with compound No. 19 is
- slightly reduced.



At{a beam current of 5 [err] an irradiation time of 4 seconds is suPR{cient
to"Tendef an area of 10 cn®2 sol uble after devel opi ng for 60 seconds wi
the devel oper of Exanple 1; this corresponds to a sensitivity of the
above-nmentioned layers of 2 [err] Exanple 5 A plate of electrolytically
roughened and anodically oxidized alumnumis spin-coated with a coating
- sol ution conposed of -31- - 30 -0 137 452 6.7y p3gh. ykoof
trinmethylol ethane triacrylate 6.5 . p.b.w. of a copol ynmer of nethy?
' hacryl ate and nmet hacrylic acid, acid nunber 115, 0.12 p.b.w of conpound
;1 64.0 p.b.w. of ethylene glycol nonoethyl ether 22.7 p.b.w of butyl
acetate and 0.3 p.b.w of 2,4-dinitro-6-chloro-2'-acetam do-5'-
met hoxy-4' - (N - gdrOXﬁethyl-N- ' -cyano- et hyl am no)-azobenzene, in a way
such that a | ayerExgnphe &f 3 to 4 g/[err] results after drying.
Subsequently, the plate is provided with a 4 mthick protective |ayer of
pol yvinyl al cohol,_ (K-value 4: 12 % of residual acetyl groups), exposed
“under a line and B3¢ c8pitabil ity of Heamovgl sbbs ki hehkoromethieltsmp, for
22 seconds attwiahbiedices oinfldla €ds alwl eMSdPPEfons which are sen-

sitive to electron beams is demonstrated below:

-

Layers composed of

N~ 73 p.b.w. of the novolak of Example 1,

22 p.b.w. of the bis-(5-butyl=5-ethyl-1,3-dioxan-
2-yl) ether of 2-butyl-2-ethyl-propane
diol, and

5 p.b.w. of one of compounds No. 2, No. 9 and
No. 10 '
are applied, in a thickness of about 1.1 pm, to mecha-
nically roughened aluminum and irradiated with 11 kV
electrons.
At a beam current of 5 WA, an irradiation time of 4
\_ seconds is sufficient to render an area of 10 cm? soluble

after developing for 60 seconds with the developer of
Example 1; this corresponds to a sensitivity of the
above-mentioned layers of 2 uC/em2,

Example 5

A plate of electrolytically roughened and anodically
oxidized aluminum is spin-coated with a coating solution
composed of



ngp a 1.5, %strength solution of sodiumnetasilicate. A negative inage of
I orlglnal Is obtained. A print test wwth an offset printing plate
prepared in this way was stopped after 200,000 prints, wthout any

i mpai rment of the quality being observed. Exanple 6 The exanpl e describes a
negative dry resist. The follow ng coating solution, of 24.9 p.b.w. of a.
copol yner of 30 p.b.w of nethacry- lic acid, 60 p.b W. of n hex

‘met hacryl ate and 10 p.b.w. of styrene,~ 31.-32 - 5%7 452
16..1 p.b.w. of the reaction product of 1 nole of

2{ 2; 4-tri-.met hyl hexamet hyl ene dii socyanate and 2 nol es of hydroxyet hyl
nmethacryl ate, 0.41 p.b.w. of triethylene glycol dinethacrylate, 0.58 p.b.w
of conpound No. 5, 0.11 p.b.w. of the dyestuff used in Exanple 5, and 57.9

p. b.w of mathyle%h {héeﬁoae bf §Pi£e§e?i§? 9$%§ p?ﬂ%gégy IS terepht hal ate

film in a way su | ayer alned The
resulting materi ab.ds pabiwat eﬂ aj nolaol;]zmmemfam¢1;'h§a1/am¢m@ryhmaaemd at

[err] onto a support of |nsulﬁétggcpy1§é|§% &hlg@&dsn Pt depgswith a 35
[err] thick copper | ayer. After exposin terial @é 60 %econds
t hr ough .127p.b.w. of compoun No.

64.0 p.b.w. of ethylene glycol monoethyl ether

22,7 p.b.w. of butyl'acetate and

0.3 p.b.w. of 2,4~dinitro-6~chloro-2'-acetamido~5"'-
methoxy-4'- (N- -hydroxyethyl-N- '-cyano-
ethylamino)-azobenzgne,

in a way such that a layer weight of 3 to 4 g/m2 results
after drying. Subsequently, the plate is provided with a
4 m thick protective layer of polyvinyl alcohol (K-value
4; 12 % of residual acetyl groups), exposed under a line
and screen original by means of a 5 kW metal halide lamp,
for 22 seconds at a distance of 110 cm, and developed

with a 1.5 %Z strength solution of sodium metasilicate.

A negative image of the original is obtained. A print
. test with an offset printing plate prepared in this way
N\ ‘was stopped after 200,000 prints, without any impairment
of ;he_quality being observed.

Example 6

The example describes a negative dry resist. The
following coating solution, of

24,9 p.b.w. of a copolymer of 30 p.b.w. of methacry-
lic acid, 60 p.b.w. of n-hexyl-
methacrylate and 10 p.b.w. of styrene,



an‘orlglnal which in addition to line and screen patterns includes a
c8Mi i nuous t one step wedge, by neans of the light source of Exanple 1, and
devel opnment with an 0.8 % strength sodi um carbonate sol ution, a negative

i mage of the line and screen pattern and steps 1 to 6 of the con- tinuous
tone step wedge remain in the formof a raised relief, step 7 is partially
.corroded. The resist |ayer obtained is-rgsistant to etchimoi®py ogssses, for
exanple, with ferric chloride, and to the influences of electroplating

bat hs used for the produc- tion of printed circuit boards. Exanple 7 A
ﬁié;e of mechani cal ly roughened al um numis spin- coated with a solution of
4 p.b.w. of a phenol/fornmal dehyde novol ak (nelting range [err] according
to DI N 53181), - 33- 0 137 452 10.6 p.b.w. of N-vinyl
carbazol e, 0.24 10 bl w.pob.@. (of divet pgacimmoradusgt Jobhehmokeiefol e, 0.25

p.b.w of one of conmpounds NOz 4 5, 264k Now 1 yith exiifife ity 1erfe it s My dTRidw |

ethyl ketone. After drying, .a |1ght-sensitive |ayer ‘having a thlckness of
about 1 to 2 [err] is obtainedPd Thenpteg of hydroxyethyl methacrylate,

0.41 p.b.w. of triethylene glycol dimethacrylate,
0.58 p.b.w. of compound No. 5,
’ _ 0.11 p.b.w. of the dyestuff used in Example 5, and’
57.9 p.b.w, of methylethyl ketone

-~ is spin-coated on a polyethylene terephthalate film, in a
way such that a dry layer weight of~25 g/m2 is obtained.
The resulting material is laminated, in a commercially
available laminator, at 120°C, onto a support of insulating
material which is provided with a 35 um thick copper
layer. After exposing the material for 60 seconds through
an original which in addition to line and screen patterns
includes a continuous tone step wedge, by means of the
light source of Example 1, and development with an 0.8 %
strength sodium carbonate solution, a negative image of
the line and screen pattern and steps 1 to 6 of the con-
tinuous tone step wedge remain in the form of a raised

\_ relief, step 7 is partially corroded.

The resist layer obtained is resistant to etching
processes, for example, with ferric chloride, and to the
influences of electroplating baths used for the produc-
tion of printed circuit boards. |

Example 7

A plate of mechanically roughened aluminum is spin-
coated with a solution of

4,3 p.b.w. of a phenol/formaldehyde novolak (melting
range 110-120°C, according to DIN 53181),



a
-~

| prgew se exposed for 7.5 seconds as described in Exanple 1, whereby the
coror of the layer changes fromyellow to orange-red in the i mage areas. By
moving the plate to and fro in a devel oper solution of 0.6 p.b.w  of NaCH,
0.5 p.b.w of [err] x 5 [err] 1.0 p.b.w. of n-butanol and 97.9 p.b.w of
dei oni zed water, the unexposed |ayer porfsiQns are renpveg W@th%3275
seconds. The exposed areas accept ink wien the plate is mﬁpeg.over wth
greasy ink, so that the plate prepared in this way can be used for printing
on.-an of fset machine. In the case of sonewhat extended exposure tinmes, it
is al so possible to use conpounds No. 8, No. 11 and No. 17 instead of
cbﬁ%oﬂnds No. 15 and No. 18. Exanple 8 Exanple 7 is repeated with the

~exception that 10.%6he pCdati.n@ s W-wting lcaebakylyl, dye base is replaced by
ne dye base

the- -34- ' 0 52 t_of th '

o (1 cyano. 3- (3. OBty P: Balizt MEageitpr CABRERI S, FRSPAS &RV EYH 5 BelRRo! i no. ¢ hat
t he -conpound No. 15 or No. 1&hﬁa;péphaced by the sanme ampunt of conpound
No. 3 and thal agpobygshets, ioMoh G@kbBHpotiER iBS R53hRd! ol mHgSW Se

exposed for 12 second
and

84.6 p.b.w. of methyl ethyl ketone.

After drying, a light-sensitive'layer having a
Lo thickness of about 1 to 2 ym is obtained. The plate is
imagewise exposed for 7.5 seconds as described in Example
1, whereby the color of the layer cﬁénges from yellow to
~orange-red in the image areas. By moving the plate to and
fro in a developer solution of

6 p.b.w. of NaOH,

5 p.b.w. of NaySi0O3 x 5 H,0,
.0 p.b.w. of n-butanol and

9 p.b.w. of deionized water,

the unexpoéed layer portions are removed within 75
_ seconds. The exposed areas accept ink when the plate is
/ wiped over with greasy ink, so that the plate prepared in
this way can be used for printing on an offset machine.
In the case of somewhat extended exposure times, it 1is
also possible to use compounds No. 8, No. 11 and No. 17
instead. of compounds No. 15 and No. 18.

Example 8

Example 7 is repeéted with the exception that in the
coating solution the styryl dye base is replaced by the



|m*Exaane 1, the color of the imge area changes fromthe initial |ight

réehito deep VIO|

et. The non-inage areas are renoved by w ping the plate

wi th the devel oper of Exanple-3. A negative image of the original is
obtai ned. This method can be enployed for the production of color filns.
Exanple 9 A nechanically roughened al um num plate is spin- coated with a

| ayer of the fol

solution: 48.3 p.b.w. of an epoxy resin

'_A epoxy equi val

| owi ng conposition, froma 10 % nmethyl e yI
' [ rEJ'(l‘of epi chl orohydﬁdlqn a%ng*%i]sphenol

ent weight 182-194), 48.3 p.b.w. of the novol ak of Exanple

2 9 p.b.w. of compound No. 4, and 0.5 p.b.w. of crystal violet. - 35
- 0 137 452 A negatlve i mge of the original, in which the
_non-_lnage areas are free of scum is produced by inmagew se exposing the

plate for 45 sy@fOnifout A5 otHd e drl rfex Q;ajsearzd(tlh adRwglqpng it for

" 40 seconds w th
repl aced by e
becones: the

amo

coa

sdahena i Ocﬁfeyrleﬁfee%ml SPkoReT I I, S med I o R fage

compound No. 15 or No. 18 is replaced by the same
unt of compound No. 3 and that a polyester film is
ted. '

When the plate is imagewise exposed for 12 seconds as

in Example 1, the color of the image area changes from

the initial light red to deep violet.

The non-image areas are removed by wiping the plate
with the developer of Example 3. A negative image of the
original is obtained.

This method can be employed for the production of
color films.

Example 9

A mechanically roughened aluminum plate is spin-

U coated with a layer of the following composition, from a

10 % methyl ethyl ketone solution:

48.3 p.b.w. of an epoxy resin (of epichlorohydrin and
bisphenol A, epoxy equivalent weight
182-194),
48.3 p.b.w. of the novolak of Example 1,
2.9 p.b.w. of compound No. 4, and
0.5 p.b.w. of crystal violet.



briefly visibhle during devel opnment, but the resistance of the |ayer to the
-deVé8l oper is so poor that the entire layer is dissolved fromthe support
Wi thin 30 seconds. Exanple 10 Thick layers of a positive working
photoresi st are prepared in the follow ng way: A solution of 60 p. b.w
of butanone, 30 p.b.w. of the novol ak according to Exanple 1, 8.58
p.b.w. of a polyacetal of 2-ethyl hexaral3sand pentane-1, 50diigly, 48212 p.b. w.
of conpound No. 7, and 1.3 p.b.w of polyvinyl nmethyl ether is applied, by
means of a wire bar No. 40, to the cleaned copper surface of the | am nate
sterial of Exanple 6. The plate is stored for 12 hours at room
tenperature, so that nost of the solvent evaporates, then it is post- dried
for 15 mnutes at [err] by neans of infrared radiation. - 36-
0 137 452 The 70 fh PRBEkiVesiimegrapér thet ar hgdinad, expowbdchothéOneeeonds
through a |inemageghapahsbyreegnseobset Beuhl 905 PPUEGEHSSE _iﬂagé@gpge 1 and
can be devel oped w.thin 40 seconds by_spray devel opment With an_0.8 %
strength aque §E°§bﬁguﬁhﬁy8i6§Fd °§o¥ét§659nds_as described in Example

1 and then developing it for 40 seconds with the deve-
loper of Example 7.

If the epoxy resin is replaced by the same amount of
: the above stated novolak, a negative image becomes
—/ briefly visible during development, but the resistance of
the layer to the developer is so pbor that the entire
layer is dissolved from the support within 30 seconds.

Example 10

Thick layers of a positive working photoresist are
prepared in the following way:

"A solution of
60 p.b.w. of butanone,
30 p.b.w. of the novolak according to Example 1,
8.58 p.b.w. of a polyacetal of 2-ethyl hexanal and
' pentane-1,5-diol,
0.12 p.b.w. of compound No. 7, and
1.3 p.b.w. of polyvinyl methyl ether

is applied, by means of a wire bar No. 40, to the cleaned
copper surface of the laminate material of Example 6,

The plate is stored for 12 hours at room temperature, so
that most of the solvent evaporates, then it is post-
dried for 15 minutes at 70°C by means of infrared
radiation.



Exanple 11, A, solutlon of 23.3 p.b.w. of the novol ak according to Exanple 1,
6. 9. b. w. of the bis-orthoester according to Exanple 4, and 1.0 p.b.w. of
conmpound No. 1, in 6.9 p.b.w. of xylene, 6.9 p.b.w. of butyl acetate and
55.0 p.b.w. of 2-ethoxy-ethyl acetate is spin-coated, at 4,000 rpm onto a
silicon wafer which carries a 1.0 [err] thick oxide |layer and has a
diameter of 7.6 cm After 30 mnutes' -dmging at [err] ingaigyrgsleat- ing
air drying cabinet, the resist layer has a thickness of 1.15 [err] The
coated silicon disk is exposed through a mask in a contact exposure
agparatus, using a mercury high pressure lanmp. 5.6 [err] are sufficient to
di S~ solve away the exposed areas of the resist layer within 90 seconds, by
means of the devel oper of Exanple 1. - 37 - 0 137 452
Cains: 1. Light Thendlti wetbdnpondsist lapeyecobtainédr iml expofedr foirn which
[err] and R2ede§@k%nh§d&a9%%§%tQﬁﬁﬁﬁgeggigxhaﬂrsyp&eaﬁé gedcher ilighte

di fferent from one another eac
source used in Example 1 and can be developed within 40

seconds by spray development with an 0.8 % strength
aqueous sodium hydroxide solution.

Exémple 11

- A solution of

23.3 p.b.w. of the novolak according to Example 1,

6.9 p.b.w. of the bis-orthoester according to
Example 4, and .

1.0 p.b.w. of compound No. 1, in
6.9 p.b.w. of xylene,
6.9 p.b.w. of butyl acetate and

55.0 p.b.w. of 2-ethoxy-ethyl acetate

is spin-coated, at'4,000 rpm, onto a silicon wafer which
carries a 1.0 mm thick. oxide layer and has a diameter of
7.6 cm. After 30 minutes' drying at 90°C in a circulat-
ing air drying cabinet, the resist layer has a thickness
of 1.15 ym. The coated silicon disk is exposed through a
mask in a contact exposure apparatus, using a mercury
high pressure lamp. 5.6 mJ/cm2 are sufficient to dis-
solve away the exposed areas of the resist layer within
90 seconds, by means of the developer of Example 1.



a hydrogen atomor a 4,6-bis-trichloronethyl- s-triazin-2-yl group, [err]
gemat es a hydrogen or hal ogen atomor an al kyl or al koxy group, and Ar

s a phenyl group which nmay carry 1 to 3 substituents selected fromthe
group includi ng hal ogen atons, al kyl, hal ogeno- al kyl, aral kyl,

aryl -oxyal kyl, cycl oal kyl, al kenyl, aryl or aryloxy groups, whereby in the
al kyl groups individual nethylene gro tan be repl acdd V37 A3en or

sul phur atoms and two of these groups can each be linked to forma 5- or
6- menber ring, and the maxi numtotal nunber of carbon atonms contained in
the substituents is 12; - 38 - 0 137 452 or is a naphthyl,
acgnapht hyl, di- or tetra- hydronaphthyl, indanyl, anthryl, phenanthryl,
fluorenyl @4 4 ahydrophenant hryl group which can be substituted by
hangen_atonsTﬁ%y-alkyl groups having 1 to 3 carbon atons, by al koxy groups
having 1 to 4 carbon atons or by al koxy-al kyl groups having 3 to 6 carbon

atons. 2. GQMIAYHIS St il AV kdubdrd Bt YeRidtd1e fdrmula 1

RS
1 2 Rs
Ar - CR' = CR R (1)
Y
in which
R! and RZ denote hydrogen atoms or methyl groups,
_R3_and R4 are different from one another and each denote
a hydrogen atom or a 4,6-bis-trichloromethyl-
s-triazin-2-yl group,
RO denotes a hydrogen or halogen atom or an
alkyl or alkoxy group, and
O s . Ln s
r is a phenyl group which may carry 1 to 3

-substituents selected from the group
including halogen atoms, alkyl, halogeno-
alkyl, aralkyl, aryl-oxyalkyl, cycloalkyl,
alkenyl, aryl or aryloxy groups, whereby in
the alkyl groups individual methylene groups
can be replaced by oxygen or sulphur atoms
and two of these groups can each be linked to
form a 5- or 6-member ring, and the maximum
total number of carbon atoms contained in the
substituents is 12;

I

LI



lerr] and [err] are hydrogen atoms. 3. Light-sensitive mixture containing a
pihﬁﬁri- chl éronet hyl-s-triazine (a) and a conpound (b) which is capabl e of
reacting with the photoreaction product of the triazine (a) in such a way
that a product is forned, the |ight absorption or solubility in devel oper
of which is different fromthat of (b), characterized in that the triazine
(a) is a conpound of the general fornULa3b as clainmed in gl ghm 4524.

Li ght-sensitive mxture as claimed in Carm 3, wherein the conpound (b) is
an-ethylenically unsaturated conpound which is capable of undergoing a

pRl ynmeri zation reaction initiated by free radicals. 5. Light-sensitive
mXfure as clained in Caim3, wherein the conpound (b) contains at | east
one aci d- cleavable C 0-C bond. - 39 - 0 137 452 6.

Li ght-sensitive m xture ag dsaiemedphtthglai ac8naphthgln the ovnpetind-(b) can

be induced by an acid to tiopj | yORE i 0
Li ght-sensitive m xture ggag?ggﬁggh?%’Cﬁgﬁﬁ?g?’mggﬁg?ﬁifhghgﬁﬁggaﬁgl(b) can
be cross-linked by an acfduogenylgpr- sensphydeorhgpanthaylcBaPied in daim
3, wherein the color of {HecnowRAUBE cBbsehanges By hheogehi aBofk, abyaci d.
alkyl groups having 1 to 3 carbon atoms, by
alkoxy groups having 1 to 4 carbon atoms or
by alkoxy-alkyl groups having 3 to 6 carbon

atoms.

2. Compounds as claimed in Ciaim“1, wherein R!, RZ,
R3, and R are hydrogen atoms.

3. Light-sensitive mixture containing.a bis-tri-

chloromethyl-s-triazine (a) and a compound (b) which
is capable of reacting with the photoreaction product'
of the triazine (a) in such a way that a product is
formed, the light absorption or solubility in developer
of which is different from that of (b), characterized

. in that the triazine (a) is a'compound of the general
formula I as claimed in Claim 1.

4, Light-sensitive mixture as claimed in Claim 3,
‘wherein the compound (b) is an ethylenically unsaturated
compound which is capable of undergoing a polymerization
reaction initiated by free radicals.

5. Light-sensitive mixture as claimed in Claim 3,
wherein the compound (b) contains at least one acid-
cleavable C-0-C-bond.

* [ L M S *



9 “Light ¢ sensitive mxture as clainmed in Claim3, wherein the conpound of
;heﬁgenera1 formula | is con- tained in an anount of between 0.05 and 10 %
by weight, relative to its non-volatile constituents. 10. Light-sensitive
m xture as clainmed in Claim3, wherein additionally a water-insoluble

pol ymeric binder is contained. 11. Light-sensitive m xture as clainmed in

G aim 10, wherein the binder is soluble g aqueous-al kaligey 5? ?20ns
Process for the production of a conmpound of the general fornu
cLalned in Caim1l, wherein 1 nole of a conpound of the general formula II

- 0137 452 RO [err] in which [err] and [err] are different
f\6h1one another and each 'denote a hydrogen atomor a CN-group, and Ar,
[err] have the sane neaning as in Claiml1l, and R5 and 2 to 8 nol es of
trichIoroacetoni&riLthMfsemmitivemmixEmtérnsrmiqrmséntm ©faiwd3 pgen halide

and Friedel - (Haidfn cH&! ¥ShSound (b) can be induced by an acid to
undergo a cationic polymerization.

7. Light-sensitive mixture as claimed in Claim 3,
wherein the compound (b) can be cross-linked by an acid.

c 8. Light-sensitive mixture as claimed in Claim 3,
-/ wherein the color of the compound (b) changes by the

action of an acid.:

9. Light-sensitive mixture as claimed in Claim 3,
wherein the compound of the general formula I is con-
tained in an amount of between 0.05 and 10 % by weight,
relative to its non-volatile constituents.

10. Light-sensitive mixture as claimed in Claim 3,
wherein additionally a water-insoluble polymeric binder
is contained.

11. Light-sensitive mixture as claimed in Claim 10,
wherein the binder is soluble in aqueous ~alkaline

solutlons.

12. Process for the production of a compound of the
general formula I as.élaimed in Claim 1, wherein 1 mole
of a compound of the general formula III

AR O 0 A



- 40 - 0 137 452

i
R° |
Ar - CR' = cR? RO (11D

in which

" R? and R10 are different from one another and each
'dénote a hydrogen atom or a CN-group, and
- Ar, R1, R%2 have the same meaning as in Claim 1,
 and R

and 2 to 8 moles of trichloroacetonitrile are cotri-
merized in the presence of hydrogen halide and Friedel-

Crafts catalysts.

* c L M s *



