
EP 0 369 194 B1 Description The present invention is concerned with new
sulfonium salts and especially with such salts that are useful as
photoinitiators. 5      In addition, the present invention is concerned
with the preparation of such compounds and their use as photoinitiators,
especially in cationic polymerizations. Various compounds have been
suggested as photoinitiators for photochemically induced cationic
polymerizations of such materials as epoxy resins, cyclic ethers, cyclic
esters, polyvinyl acetals, phenoplasts, and aminoplasts. 10   Along these
lines, see U.S. Patent 4,161,478 to Crivello, and Watt, et al., "A Novel
Photoinitiator of 10     Cationic Polymerization: Preparation and
Characterization of Bis[4-(diphenylsulfonio)phenyl]sulfide-Bis-Hex-
afluorophosphate", Journal of Polymer Science: Polymer Chemistry Edition,
Vol. 22, p. 1789, 1980 John Wiley & Sons, Inc. Certain sulfonium and
iodonium salts have been suggested as the initiators for such cationic
poly- 15  merizations. Additional discussions concerning these previously
suggested sulfonium and iodoniurn salts can be found, for instance, in
Pappas, et al., "Photoinitiation of Cationic Polymerization. Ill. Photosen-
sitization of Diphenyliodonium and Triphenylsulfonium Salts", Journal of
Polymer Science: Polymer Chem- istry Edition, Vol. 22, pp. 77-84, 1984 John
Wiley & Sons, Inc.; Crivello, et al., "Photoinitiated Cationic
Polymerization with Triarylsulfonium Salts" Journal of Polymer Science:
Polymer Chemistry Edition, Vol. 20 17, pp. 977-999, 1979 John Wiley & Sons,
Inc.; Crivello, et al., "Complex Triarylsulfonium Salt Photoinitia- tors.
I. The Identification, Characterization, and Syntheses of a New Class of
Triarylsulfonium Salt Photoinitiators", Journal of Polymer Science: Polymer
Chemistry Edition, Vol. 18, pp. 2677-2695, 1980 John Wiley & Sons, Inc.;
and Crivello, "Cationic Polymerization - Iodonium and Sulfonium Salt
Photoinitiators", Advances in Polymer Science, Series #62, pp. 1-48. 25
However, the various sulfonium and iodonium salts suggested have not been
entirely satisfactory since such salts exhibit relatively poor
absorptivity, which thereby limits their use to employing near ultraviolet
exposures. This problem is especially pronounced when the compositions to
be polymerized are to be used for various photoresist applications since
the bulk of the exposure of such applications is usually conducted
employing mercury arc lamps. Accordingly, this spectral mismatch between
the absorptivity of the 30   photoinitiator and the output from the mercury
arc lamp necessitates rather lengthy and costly exposure dosages. In
accordance with the present invention, new sulfonium compounds are provided
that are useful as photoinitiators and that dramatically reduce the
exposure requirement for photochemically induced cationic polymerization.
35     The compounds of the present invention exhibit increased absorption
at the major mercury arc lamp lines as compared to the prior art sulfonium
and iodonium photoinitiators. In addition, compounds of the present
invention have significantly higher melting points as compared to prior art
photoinitiators. This, in turn, results in increased thermal stability and
shelf-life of compositions employing these compounds. In particular, the
present invention Is concerned with compounds represented by the following
formula: 40 R2 [err] 45 [err] In the above formula, Ar is anthracyl,
naphthyl, peryl, or pyryl. [err] is an alkylene or alkenylene group that 50
can be broken with an oxygen atom along the chain and/or can be substituted
with a pendent hydroxyl group. Each [err], individually, is an aryl group,
substituted aryl, alkyl group, alkaryl group, or aralkyl provided that not
more than one of R2 and R3 is an alkyl group. [err] is a non-nucleophilic
anion such as 



[err] Those compounds of the present invention wherein [err] Is a
substituted alkylene or alkenylene group 55 having pendent hydroxyl groups
are reactive with various of the polymers being polymerized such as the
epoxy polymers and thereby become covalently bonded into the resin network.
This is especially desirable when the photocured epoxy resins are to be
subsequently employed in products such as circuit boards that involve
plating copper thereon. 2    EP 0 369 194 B1 For instance, sulfur and
sulfur-containing compounds are typical materials that tend to poison elec-
troless copper plating baths which thereby effect the plating rate and
quality of the plated copper. Accordingly, leaching out of sulfonium salts
from the cured polymer of, for instance, a permanent photoresist into the
additive plating bath is believed to cause deterioration of the plated
copper quality. 5     Accordingly, with respect to those compounds of the
present invention that are covalently bonded into the epoxy resin, the
ability to be leached out of the resin is significantly reduced, if not
entirely eliminated. In turn, the use of such sulfonium compounds will not
adversely effect any plated copper. In addition, the present invention is
concerned with photocurable compositions that contain an epoxy polymer and
at least one of the above-defined compounds. Such compounds are present in
an amount 10  sufficient to accelerate the cure of the epoxy polymer. A
further aspect of the present invention is concerned with a process for
preparing a compound of Formula 1 wherein the [err] group is a hydroxyl
derivative. The process comprises reacting a compound of the formula [err]
wherein [err] is a glycidyl ether group with a compound of the formula
[err] wherein R2 and [err] have the same meanings as discussed above. The
reaction is carried out in the presence of 15  hydrogen ions and a
non-nucleophilic anion such as one or more of the following ions: [err]
[err] The reaction is carried out in an organic diluent. In addition, the
present invention is concerned with a process for preparing those compounds
of Formula 1 above that includes reacting a compound of the formula [err]
wherein X is a halide and R1 has the same meaning defined above, a compound
of the formula [err], wherein [err] have the 20  same meanings as defined
above, with a metallic compound of the anion such as a compound of the
group [err] or dioxane adducts thereof. The reaction Is carried out in an
organic diluent. The present invention is concerned with new sulfonium
compounds that are especially useful as photoinitiators. The compounds of
the present invention are represented by the following formula: R3 Ar of
the above formula is a fused aromatic radical that is selected from the
group of naphthyl, anthracyl, 35   peryl, and pyryl. [err] is a divalent
bridge selected from the group of alkylene and alkenylene, alkylene and
alkenylene chains broken with an oxygen atom; and substituted derivatives
of the above chains. The substituted derivatives are those having pendent
from the chain a hydroxyl group. [err] usually contains about 1-10 carbon
atoms and preferably about 1-4 carbon atoms. Examples of specific [err]
bridges include methylene, ethylene, propylene, isopropylidene, butylene,
40   isobutylene, oxymethylene, oxypropylene, and 3-hydroxy-1-oxybutylene.
Each[err] is individually an alkyl, aryl, substituted aryl, alkaryl, or
aralkyl group, provided that not more than one of[err] is an alkyl group.
Generally, the alkyl groups contain 1-12 carbon atoms and preferably 1-4
carbon atoms, examples of which are methyl, ethyl, propyl, isopropyl, and
butyl. The aryl groups can contain 6-12 carbon atoms and include phenyl,
biphenyl, and naphthyl. The substituted aryl 45 groups are generally those
substituted with one of the groups of OH, OR, NH2, NR'R" wherein each R'
and 



R" is individually an alkyl group containing generally 1-4 carbon atoms,
including methyl and ethyl. The alkaryl groups generally contain about 1-18
carbon atoms and preferably about 7-10 carbon atoms and include phenyl, and
ethylbenzyl. The aralkyl groups usually contain from about 7-18 carbon
atoms and preferably from about 7-10 carbon atoms and include tolyl and
xylyl. 50     A-, in the above formula is a non-nucleophilic anion which
can be [err] [err] The compounds of the present invention can be used as
photoinitiators for cationic polymerizations such as polymerizations of
epoxy polymer, phenoplast, aminoplast, polyvinylacetals, cyclic ethers, and
cyclic esters. 55     Typical examples of epoxy polymers include the
epoxidized novolak polymers and the polyepoxides from halo-epoxy alkanes
such as epichlorohydrin and a polynuclear dihydric phenol such as bisphenol
A. Mixtures of epoxides can be used when desired. 3    EP 0 369 194 81 The
epoxidized novolak polymers are commercially available and can be prepared
by known methods by the reaction of a thermoplastic phenolic aldehyde of a
phenol with a halo-epoxy alkane. The phenol can be a mononuclear or
polynuclear phenol. Examples of mononuclear phenols have the formula: 5
OH 10                                 X [err] 15  wherein X, Y, and Rs are
hydrocarbons containing no more than about 12 carbon atoms.
Hydrocarbon-substituted phenols having two available positions ortho or
para to a phenolic hydroxy group for aldehyde condensation to provide
polymers suitable for the preparation of epoxy novolaks include o- and
p-cresols, o- and p-ethyl phenols, o- and p-isopropyl phenols, o- and
p-tert-butyl phenols, o- and p- secbutyl phenols, o- and p-amyl phenols, o-
and p-octyl phenols, o- and p-nonyl phenols, 2,5-xylenol, 3,4- 20  xylenol,
2,5-diethyl phenol, 3,4-diethyl xylenol, 2,5-diisopropyl phenol, 4-methyl
resorcinol, 4-ethyl resor- cinol, 4-isopropyl resorcinol, 4-tert-butyl
resorcinol, o- and p- benzyl phenol, o- and p-phenethyl phenols, o- and
p-phenyl phenols, o- and p-tolyl phenols, o- and p-xylyl phenols, o- and
p-cyclohexyl phenols, o- and p-cyclopentyl phenols, 4-phenethyl resorcinol,
4-tolyl resorcinol, and 4-cyclohexyl resorcinol. Various chloro-substituted
phenols which can also be used in the preparation of phenol-aldehyde resins
26 suitable for the preparation of the epoxy novolaks include o- and
p-chloro-phenols, 2,5-dichloro-phenol, 2,3- dichloro-phenol,
3,4-dichloro-phenol, 2-chloro-3-methyl-phenol 2-chloro-5-methyl-phenol,
3-chloro-2-methyl- phenol, 5-chloro-2-methyl-phenol,
3-chloro-4-methyl-phenol, 4-chloro-3-methyl-phenol, 4-chloro-3-ethyl-phe-
nol, 4-chloro-3-isopropyl-phenol, 3-chloro-4-phenyl-phenol,
3-chloro-4-chloro-phenyl-phenol, 3,5-dichloro-4- methyl-phenol,
3,5-dichloro-5-methyl-phenol, 3,5-dichloro-2-methyl-phenol,
2,3-dichloro-5-methyl-phenol, 30    2,5-dichloro-3-methyl-phenol,
3-chloro-4,5-dimethyl-phenol, 4-chloro-3,4-dimethyl-phenol, 2-chloro-3,5-
dimethyl-phenol, 5-chloro-2,3-dimethyl-phenol,
5-chloro-3,5-dimethyl-phenol, 2,3,5-trichloro-phenol, 3,4,5-
trichloro-phenol, 4-chloro-resorcinol, 4,5-dichloro-resorcinol,
4-chloro-5-methyl-resorcinol, 5-chloro-4-methyl- resorcinol. Typical
phenols which have more than two positions ortho or para to a phenolic
hydroxy group available 35   for aldehyde condensation and which, by
controlled aldehyde condensation, can also be used are: phenol, m-cresol,
3,5-xylenol, m-ethyl and m-isopropyl phenols, m,m-diethyl and diisopropyl
phenols, m-butyl- phenols, m-amyl phenols, m-octyl phenols, m-nonyl
phenols, resorcinol, 5-methyl-resorcinol, 5-ethyl resor- cinol. Examples of
polynuclear dihydric phenols are those having the formula: 



40 [err] wherein Ar is an aromatic divalent hydrocarbon such as naphthylene
and, preferably, phenylene; [err] 50  which can be the same or different
are alkyl radicals, preferably having from 1 to 4 carbon atoms, halogen
atoms, I.e., fluorine, chlorine, bromine, and iodine, or alkoxy radicals,
preferably having from 1 to 4 carbon atoms; x and y are integers having a
value 0 to a maximum value corresponding to the number of hydrogen atoms on
the aromatic radical (Ar) which can be replaced by substituents and [err]
is a bond between adjacent carbon atoms as in dihydroxydiphenyl or is a
divalent radical including, for example: 55 4    f EP 0 369 194 B1 [err]
-O-, -S-, -SO-,[err] and -S-S- and divalent hydrocarbon radicals, such as
alkylene, alkylidene, cycloaliphatic, e.g., cycloalkylene and
cycloalkylidene, halogenated, alkoxy or aryloxy substituted alkylene,
alkylidene and cycloaliphatic radicals, as well as alkarylene and aromatic
radicals including halogenated, alkyl, alkoxy or aryloxy substituted 10
aromatic radicals and a ring fused to an Ar group; or [err] can be
polyalkoxy, or polysiloxy, or two or more alkylidene radicals separated by
an aromatic ring, a tertiary amino group, an ether linkage, a carbonyl
group or a sulfur containing group such as sulfoxide, and the like.
Examples of specific dihydric polynuclear phenols include, among others,
the bis-(hydroxyphenyl)- alkanes such as 2,2'-bis-(4-hydroxyphenyl)propane,
2,4'-dihydroxydiphenylmethane, bis-(2-hydroxyphenyl)- 15  methane,
bis-(4-hydroxyphenyl)methane,
bis(4-hydroxy-2,6-dimethyl-3-methoxyphenyl)methane, 1,1'-bis-(4-
hydroxyphenyl)ethane, 1,2'-bis-(4-hydroxyphenyl)ethane,
1,1'-bis-(4-hydroxy-2-chlorphenyl)ethane, 1,1'-bis-
(3-methyl-4-hydroxyphenyl)  ethane,
1,3'-bis-(3-methyl-4-hydroxyphenyl)propane,  2,2'-bis-(3-phenyl-4-
hydroxyphenyl)propane,  2,2'-bis-(3-isopropyl-4-hydroxyphenyl)propane,
2,2'-bis(2-isopropyl-4-hydrox- yphenyl)pentane, 2,2'-bis-(4-hydroxyphenyl)
heptane, bis-(4-hydroxyphenyl)phenylmethane, bis-(4-hydrox- 20
yphenyl)cyclohexylmethane,
1,2'-bis-(4-hydroxyphenyl)-1,2'-bis-(phenyl)propane  and
2,2'-bis-(4-hydrox- yphenyl)-1-phenyl-propane; di(hydroxyphenyl) sulfones
such as bis-(4-hydroxyphenyl)sulfone, 2,4'-dihydrox- ydiphenylsulfone,
5'-chloro-2,4'-dihydroxydiphenyl sulfone, and
5'-chloro-4,4'-dihydroxydiphenyl sulfone; di- (hydroxyphenyl)ethers such as
bis-(4-hydroxyphenyl)ether, the 4,4'-, 4,2'-, 2,2'-, 2,3'-,
dihydroxydiphenyl ethers, 4,4'-dihydroxy-2,6-dimethyldiphenyl ether,
bis-(4-hydroxy-3-isobutylphenyl)ether, bis-(4-hydroxy-3- 25
isopropylphenyl)ether, bis-(4-hydroxy-3-chlorophenyl)ether,
bis-(4-hydroxy-3-fluorophenyl) ether, bis-(4- hydroxy-3-bromophenyl)ether,
bis-(4-hydroxynaphthyl)ether, bis-(4-hydroxy-3-chloronaphthyl) ether,
bis-(2- hydroxydiphenyl)ether, 4,4'-dihydroxy-2,6-dimethoxydiphenyl ether,
and 4,4'-dihydroxy-2,5-diethoxydiphenyl ether. The preferred dihydric
polynuclear phenols are represented by the formula: 30 [err] wherein A and
[err] are as previously defined, x and y have values from 0 to 4 inclusive
and [err] is a divalent saturated aliphatic hydrocarbon radical,
particularly alkylene and alkylidene radicals having from 1 to 3 40
carbon atoms, and cycloalkylene radicals having up to and including 10
carbon atoms. The most preferred dihydric phenol is bisphenol A, i.e.,
2,2'-bis(p-hydroxyphenyl)propane. As condensing agents, any aldehyde may be
used which will condense with the particular phenol being used, including
formaldehyde, acetaldehyde, propionaldehyde, butyraldehyde, heptaldehyde,,
cyclohex- 



anone, methyl cyclohexanone, cyclopentanone, benzaldehyde, and nuclear
alkyl-substituted benzaldehydes, 45 such as toluic aldehyde,
naphthaldehyde, furfuraldehyde, glyoxal, acrolein, or compounds capable of
engendering aldehydes such as para-formaldehyde, hexamethylene tetramine.
The aldehydes can also be used in the form of a solution, such as the
commercially available formalin. The preferred aldehyde is formaldehyde.
The halo-epoxy alkane can be represented by the formula: 50 [err] 5    EP 0
369194 B1 wherein X is a halogen atom (e.g., chlorine, bromine, and the
like), p is an integer from 1-8, each [err] individually is hydrogen or
alkyl group of up to 7 carbon atoms; wherein the number of carbon atoms in
any epoxy alkyl group totals no more than 10 carbon atoms. While glycidyl
ethers, such as derived from epichlorohydrin, are particularly preferred in
the practice of 5  this invention, the epoxy polymers containing
epoxyalkoxy groups of a greater number of carbon atoms are also suitable.
These are prepared by substituting for epichlorohydrin such representative
corresponding chlorides or bromides of monohydroxy epoxyalkanes as
1-chloro-2,3-epoxybutane, 1-chloro-3,4-epox- ybutane,
2-chloro-3,4-epoxybutane, 1-chloro-2-methyl-2,3-epoxypropane,
1-bromo-2,3-epoxypentane, 2- chloromethyl-1,2-epoxybutane,
1-bromo-4-methyl-3,4-epoxypentane, 1-bromo-4-ethyl-2,3-epoxypentane, 4- 10
chloro-2-methyl-2,3-epoxypentane, 1-chloro-2,3-epoxyoctane,
1-chloro-2-methyl-2,3-epoxyoctane, or 1- 10    chloro-2,3-epoxydecane.
Although it is possible to use haloepoxyalkanes having a greater number of
carbon atoms than indicated above, there is generally no advantage in using
those having a total of more than 10 carbon atoms. The preferred epoxidized
novolak employed in the present invention is represented by the average 15
formula: 25                                                         [err]
30                                                       [err] 45 Such is
commercially available under the trade designation EPI-REZ SU8. In
addition, the polyepoxides of halo epoxy alkane of the type discussed above
and a polynuclear 50   dihydric phenol of the type above can be employed.
The preferred polyepoxides of this class being the polyepoxides of
epichlorohydrin and bisphenol A, i.e., 2,2-bis(p-hydroxyphenyl)propane. The
compounds of the present invention, when used as photoinitiators, are
generally employed in amounts of up to about 10% by weight based upon the
material being polymerized and generally from about 0.5% to about 4% by
weight. 55     Compounds of the present invention can be obtained by
reacting a compound of the formula Ar-[err] wherein X is a halide and
preferably bromine and Ar and [err] are the same as defined above; with a
compound of the formula [err] wherein [err] are the same as defined above;
along with a metallic compound of the non-nucleophilic anion such as a
compound selected from the group of [err] 6    EP 0 369 194 B1 [err] and
dioxane adducts thereof. M is a monovalent alkali or transition metal 



and preferably is silver. The reaction is carried out in an organic diluent
such as dichloromethane, chloroform, and tetrahydrofuran. Approximately
stoichiometric amounts of the above reactants are employed. An excess
amount of 5  diluent is used to ensure dissolution of the reactants. When a
dioxane adduct of the silver compound is employed, such can be obtained by
the procedure suggested by Woodhouse, et al., Journal of the American
Chemical Society, 104 (21), page 5586, 1982. The reaction mass is permitted
to stand at about room temperature for several days, such as from about
5-14 days, typical of which is about 10 days, to provide the desired
product in the desired yield. The 10  product can be separated from the
reaction mass by filtration and extraction techniques. The preparation of
the halide, such as the bromide employed in the above reaction, can be
obtained by known processes starting from, in the case of the
bromoanthracene derivative, anthrone. To facilitate understanding the
preparation of the starting material, reference will be made to the manner
in which 9-propylbromoanthracene is prepared. In particular, anthrone is
converted into 3-(9-anthracenyl)- 15  propionic acid. Such is obtained by
reacting the potassium enolate salt of anthrone with acrylonitrile in t-
butyl alcohol using potassium t-butoxide as the condensing agent. The
product is hydrolyzed with aqueous HCI and reduced with zinc dust in
ammonium hydroxide to produce the [err]-(9-anthranyl)-propionic acid
according to the method disclosed by Daub, et al., Journal of the American
Chemical Society, 74, page 4449 (1952). The crude product is obtained in
about 90% yield, but drops to about a 52% yield following 20
recrystallization from acetic acid. The acid derivative,
3-(9-anthracenyl)-propionic acid, is reduced to the alcohol employing [err]
according to the procedure disclosed by Amitai, et al., Biochemistry, 21,
page 2060 (1982). The alcohol is then converted to the bromide by reacting
with carbontetrabromide in the presence of triphenyl phosphine according to
the procedure disclosed by Duncan, et al., Journal of Labelled Compounds,
Radiopharm, XIII, 25  page 275 (1976). Compounds, in accordance with the
present invention, wherein [err] is a hydroxyl derivative can be prepared
by reacting a compound of the formula [err] wherein Ar is the same as
defined above and [err] is a glycidyl ether group; with a compound of the
formula [err] wherein [err] are the same as defined above in the presence
of hydrogen ions and non-nucleophilic anions such as those from the group
of [err] 30   [err]. The reaction is carried out in an organic diluent. The
hydrogen ions and counter ions can be provided by employing an acid of the
counter ion such as [err] [err] or employing a mineral acid such as HCI or
[err] along with a sodium, lithium, or potassium salt of the counter ion
such as [err] The purpose of the hydrogen ion is to open the epoxy ring to
facilitate the attack by the sulfide 35  employed. Use of the acid form of
the counter ion is preferred since the presence of the mineral acids with a
strongly nucleophilic anion will tend to slow the reaction somewhat.
Typical diluents employed are those in which the sulfide and glycidyl ether
compounds are miscible and include acetonitrile. It is desirable that the
diluent be relatively volatile in order to facilitate evaporation in
subsequent process steps. 40     With respect to preparation of the
glycidyl ether, reference will be made to the preparation of anthracenyl
glycidyl ether to facilitate understanding of the present invention, it
being recognized that other starting materials to provide the desired
glycidyl ether can be employed utilizing the same general reaction. In
particular, anthrone is reacted with epichlorohydrin in an organic diluent
such as absolute ethanol. The ethanol may be replaced by any anhydrous
solvent that is miscible with water, such as anhydrous 45  methanol or
isopropanol. Also, the epichlorohydrin, which is the source of the epoxy
functionality, can be replaced by other reactive epoxies if a greater alkyl
group is desired. The epichlorohydrin or epoxy compound is employed in
great excess of the stoichiometric amounts, such as about 5 times to about
10 times the stoichiometric amounts. The reaction is carried out in the
presence of a hydroxide such as sodium hydroxide, potassium 



so  hydroxide, or ammonium hydroxide in amounts slightly in excess of
equimolar amounts of anthrone. The reaction is carried out at temperatures
from normal room temperatures to about 70 [err] with the preferred
temperatures being about 65 C to about 70[err] The reaction is usually
carried out for about 12 hours to about 72 hours, a typical time being
about 24 hours at about normal room temperature. The desired glycidyl ether
can then be separated from the reaction mass by dissolving in a solvent
such as chloroform 55 or other chlorinated solvents that exhibit negligible
solubility in water. Removal of the solvents used in the reaction and any
other volatiles followed by crystallization from a hydrocarbon such as
hexane, pentane, xylene, or toluene are used to provide the glycidyl ether
product. In addition, the product can be recrystallized from methylene
chloride/hexane to increase the purity of the desired glycidyl ether
product. 7    EP 0 369 194 B1 The following non-limiting examples are
presented to further illustrate the present invention. Example 1 5
Preparation of 3-(9-anthracenyl)-propyl diphenyl sulfonium
hexafluoroantimonate. About 200 ml of t-butyl alcohol are added to a
1-liter 3-neck flask with ground glass joints fitted with a dropping
funnel, condenser, and mercury sealed stirrer under nitrogen atmosphere.
About 4.88 grams of potassium are dissolved in the alcohol and about 19.4
grams of anthrone are added in the presence of 10   about 10 ml of t-butyl
alcohol. The solution is stirred for about 1 hour at about normal room
temperature, resulting in potassium anthranilate. To the solution of the
potassium anthranilate is added, dropwise over about 1 hour, a solution of
about 7.3 ml of acrylonitrile in about 40 ml of anhydrous t-butyl alcohol.
During the addition of the acrylonitrile, a bright red precipitate
separates out of the solution. The solution is refluxed for about 2 hours
and a clear red 15 colored solution is obtained. About 11 ml of
concentrated hydrochloric acid in about 225 ml of water is added,
afterwhich the t-butyl alcohol is removed by distillation. During this
time, an additional 100 ml of water is added. After removal of about 350 ml
of distillate, the contents remaining in the flask are cooled and the
aqueous layer is separated from a brown oil by decantation. The oily
nitrile is then refluxed for about 2 hours with about 100 ml of
concentrated hydrochloric acid, during which time a solid acid is 20
separated. After cooling, the hydrochloric acid is removed with the aid of
a sintered glass filter stick and the remaining solid in the flask is
washed with about 100 ml of water. The acid is dissolved in about 360 ml of
concentrated ammonium hydroxide and about 240 ml of water. The resulting
solution is heated at about 90[err] -95 [err]bC in an oil-bath for about 4
hours with about 60 grams of zinc dust activated with copper sulfate. The
reaction mixture is then cooled and filtered to remove any 25 excess zinc
and the filtrate is then extracted with ether. The aqueous layer is
acidified with hydrochloric acid and a tannish oil Is separated that
solidifies on standing. The solid is filtered, washed with water, and then
dried to give about 22.5 grams or about 90% yield of
[err]-(9-anthranyl)-propionic acid having a melting point of about
190[err]-193[err] and being pale yellow crystals. The product is then
recrystallized from glacial acetic acid to thereby give a pale yellow
prism-like 30  product having a melting point of about 194 -195 C and a
yield of about 52%. About 15 grams of the 3-(9-anthracenyl)-propionic acid
in dry tetrahydrofuran is added over a 2 hour period to a stirred
suspension of about 5 grams of [err] in about 40 ml of dry tetrahydrofuran.
After stirring overnight, the mixture Is placed in an ice-bath and about 10
ml of ethyl acetate is slowly added, followed by about 75 ml of ice cold
water and then about 20 ml of a 20% aqueous solution of HCI. After 35
stirring for about 2 hours, the mixture is then extracted with ether and
the organic phase is washed with saturated NaCl. It is then dried over
magnesium sulfate and concentrated to yield a crude product. The crude
product is then recrystallized from ether/hexane to yield the purified
alcohol in about a 71% yield. 



About 12.7 grams of 3-(9-anthracenyl)-propionic alcohol is mixed with about
19 grams of triphenyl phosphine in about 30 ml of tetrahydrofuran and about
100 ml of diethylether. To this mixture is added 40  about 18 grams of
carbon tetrabromide (CBr4). The resultant mixture is then stirred for about
60 hours. The 9-propylbromoanthracene is then obtained by evaporation of
the solvent, followed by elution on silica gel. A slurry of about 2.234
grams (0.0037 mole) of silver hexafluoroantimonate dioxane adduct [er]
about 0.62 ml (0.0037 mole) of diphenyl sulfide, and about 2 ml of
dichloromethane are added to a 3-neck, 25 ml flask through which nitrogen
is bubbled before and slowly during the subsequent 45   additions. To this
stirred slurry is added a solution of about 1 gram (0.0033 mole) of the
9-propylbromoanth- racene obtained above in about 5 ml of dichloromethane
over about a 5 minute period. The reaction mixture is then stoppered and
stirred at about room temperature and protected from light for about 10
days. The dark colored mixture is then transferred to an Erlenmeyer flask
using warm dichloromethane to provide a total volume of about 75 ml.
Decoloring carbon and Celite are added (about 0.1 gram of each) 50 and the
contents are heated to boiling and filtered twice to remove the remaining
traces of carbon. The filtrate is then evaporated to dryness to give about
2.49 grams of a dark colored residue which is extracted about 3 times, 50
ml each time, with hot hexane. The hexane extract yielded about 0.284 grams
of a mobile yellow oil which, according to NMR, indicates that there is
about an equal molar mixture of 9- propylbromoanthra-cene and diphenyl
sulfide that corresponds to about 18% unreacted starting materials. 55
The resultant dark colored solid of about 2.15 grams is dissolved in about
45 ml of warm dich- loromethane, and about 40 ml of ether are added to the
filtrate. The filtrate is permitted to stand at room temperature, followed
by refrigeration which then provided about 1.17 grams of gold black
crystals having a decomposition temperature of about 201[err] -203[err] The
product can then be further recrystallized giving 8    EP 0 369 194 81 gold
colored crystals having a decomposition temperature of about 202 -204[err]
The product obtained is the desired
[3-(9-anthracenyl)-propyl]diphenylsulfonium hexafluoroantimonate as
determined by NMR and IR. 5  Example 2 A composition containing about 78%
by weight of epoxide polymer, available from Celanese under the trade
designation SU-8; about 5% of an epoxy, available from Dow under the
designation XD7342; and about 17% by weight of cycloaliphatic epoxy,
available from Ciba-Geigy under the designation CY-179 is 10  provided. To
this epoxy composition is added about 5% by weight based upon the above
epoxy solids of the [3-(9-anthracenyl)-propyl]-diphenyl sulfonium
hexafluoroantimonate. XD7342 can be represented by the formula: 20
[err[ 25 CY-179 is represented by the formula: 0 [err] 35  The composition
is exposed to about 450 millijoules/[err] with a subsequent 100[err]C-10
minute bake using a Stauffer 21-step wedge test. The above composition
exhibited a 15-step hold. Comparison Example 3 40     Example 2 is
repeated, except that the [3-(9-anthracenyl)-propyl] diphenyl sulfonium
hexafluoroan- timonate is replaced by a 50/50 mixture of the following
compounds: [err] [err] 



55 The results of the Stauffer 21-wedge step illustrate that the use of the
above compound only holds at the 2- step. 9    EP 0 369 194 B1 A comparison
of Example 3 with Example 2 illustrates the significant improvement
achieved by the present invention and, in fact, illustrates about a greater
than 10-fold increase in the photospeed. In addition, the compound employed
in Example 2 exhibits absorption characteristics of the anthracene moiety
with maxima at 349 nanometers, 367 nanometers, and 387 nanometers, values
at 365 nanometers 5   and 405 nanometers are about [err] respectively. In
contrast, the sulfonium salt photoinitiators commercially available, such
as those illustrated In Comparison Example 3, possess values well below 100
[err] 365 nanometers. A major emission line from the mercury arc lamp is
centered at about 365 nanometers. 10 Example 4 Preparation of
3-(9-anthracenyl)-2-hydroxy-3-oxypropyl diphenyl sulfonium
hexafluoroantimonate About 9.7 grams (0.05 mole) of anthrone is placed in a
100 ml round-bottom 3-neck flask equipped with 15 a dropping funnel,
nitrogen purge, magnetic stirrer, and condenser. About 23 grams (0.25 mole)
of epichlorohydrin in about 8 ml of absolute alcohol are added to the
reaction flask and the contents are warmed to about 65[err] During this
time, most of the anthrone is dissolved. About 2.6 grams (0.065 mole) of
sodium hydroxide are dissolved in about 3 ml of water and then added to the
reaction flask, dropwise over about 2 hours. The temperature of the
reaction mass during this time is 20  maintained at about 65[err] -75 * C.
The reaction mass is then allowed to slowly cool and is stirred for about
20 hours at normal room temperature. Upon the cooling, a precipitate is
formed. About 50 ml of chloroform is added to dissolve the precipitate,
most of which is dissolved leaving an oily, white solid of about 3.6 grams
which is washed with chloroform and filtered off. The reaction solvents and
other volatiles are then removed by heating at about 50-60[err] leaving
about 26 14 grams of an oily, orange solid remaining. The above crude
product is then crystallized from hexane, whereby about 2 grams of a dark
orange oil that is insoluble in hot hexane are discarded. About 6.3 grams
of recrystallized product having a melting point of about 96[err]
-100[err]are obtained. An additional 2.1 grams of a further recrystallized
product having a melting point of about 88[err] -95[err] are obtained. 30
These products are then recrystallized from methylene chloride-hexane to
yield about 4.9 grams of a first product having a melting point of about
96[err] -100 [err] and a second product of about 1.7 grams having a melting
point of about 95[err]-100[err] The supernatants of the above
recrystallizations give about 2.6 grams of material having a melting point
of about 81[err] -89 [err] C and recrystallization from the hexane resulted
in about 2 grams having a melting point 35  of about 85 -95 [err] The
overall yield corresponds to about 70%. The obtaining of the desired
9-anthracenyl glycidyl ether is confirmed by NMR and IR spectra. About 0.9
grams (about 2.6 m mole) of hexafluoroantimonic acid are added to a 50 ml
round-bottom flask equipped with magnetic stirrer. 40     A solution of
about 1 gram (4 m mole) of the 9-anthracenyl glycidyl ether obtained above,
about 2 grams (11 m mole) of diphenyl sulfide, and about 2 grams of
acetonitrile is provided. About half of this solution is added to the
reaction flask over about 30 minutes, followed, in turn, by the addition of
another 0.9 grams of the hexafluoroantimonic acid. The remaining half of
the glycidyl ether solution is then added. 



The reaction is allowed to proceed for about 40 minutes after the addition
of the glycidyl ether solution, 45 followed by evaporation of the
acetonitrile. The resulting oil product is then taken up into
dichloromethane. The mass is then dried with magnesium sulfate and
filtered. The solvent is concentrated to about 4 mL and ether is added to
yield an oily solid of about 0.7 grams that represent about a 26% yield.
This product is then crystallized from 1,2-dichloroethane to give yellow
crystals of about 3.5 grams having a melting point of about
172[err]-175[err] 50     The desired product is confirmed by the NMR
spectrum. Example 5 Example 2 is repeated, except that the compound of
Example 4 is employed in place of the [3-(9- 55 anthracenyl)-propyl]
diphenyl sulfonium hexafluoro-antimonate. The results of the Stauffer
21-step wedge test illustrate that 12 steps are held employing the compound
of this example. 10    EP 0 369194 B1 Comparison Example 6 Preparation of
3-(9-anthracenyl)-2-hydroxy-3-oxypropyl dimethyl sulfonium
hexafluoroantimonate 5     About 1 gram (2.9 m mole) of hexafluoroantimonic
acid and about 1.5 grams (24 m mole) of dimethyl sulfide are placed in a
100 ml round-bottom flask. A solution of 9-anthracenyl glycidyl ether of 2
grams (8 m mole) prepared according to the procedure of Example 4 in about
5 grams (81 m mole) of methyl sulfide is prepared. About 2 grams of the
solution are added dropwise to the reaction flask, afterwhich about 1 gram
of additional hexafluoroantimonic acid is added, then another 2 grams of
the glycidyl ether solution, followed 10   by an additional gram of the
hexafluoroantimonic acid, followed by another gram of the glycidyl ether
solution. The reaction mass is stirred for about 30 minutes at about room
temperature. About 3 ml of water and about 10 ml of acetonitrile are added
and the reaction is stirred for about 10 minutes. The volatiles are removed
by rotoevaporation, leaving an oil and an aqueous layer. The oil layer is
extracted into dichloromethane. A portion of the oil is insoluble, which
insoluble portion is taken up into 15  acetone after decanting off the
aqueous layer. Both the dichloromethane and acetone layers are dried over
magnesium sulfate, filtered, treated with charcoal and Celite, filtered and
rotoevaporated to leave an oil. Upon evaporation of the dichloromethane,
about 2.5 grams of an orange oil is obtained which is then redissolved in
dichloromethane and treated with charcoal. The solution is then placed in a
freezer and about 1.5 grams of crystals having a melting point of about
109-119[err] are obtained. The crystals are then 20 washed with
dichloromethane to yield about 1.25 grams having a melting point of about
115[err]-122[err]. A second crop of crystals of about 0.2 grams are
obtained. Evaporation of the acetone solution resulted in about 1.3 grams
of a dark colored oil which then was taken up in the dichloromethane.
Approximately 1/2 of the oil dissolved, leaving behind a dark-colored oil
of about 0.6 grams. The solution is treated with charcoal, filtered, and
then reduced in volume. 25     Hexane is added until cloudiness appeared
and crystals formed on standing about 0.2 grams having a melting point of
about 116[err] -120[err] and a second crop of crystals of about 0.2 grams
having a melting point of about 105[err]- 116[err] The crude yield is about
3.8 grams, which is about 85% yield with a first crop crystals amounting to
about 1.25 grams or about a 28% yield and a total yield of crystals of
about 2.1 grams of about 48% yield. 30  The product is
3-(9-anthracenyl)-2-hydroxy-3-oxypropyl dimethyl sulfonium
hexafluoroantimonate as con- firmed by NMR spectra. The above compound is
employed in the epoxy compositions disclosed in Example 2. The above
compound did not exhibit any photoinitiating activity. This example
illustrates that compounds which differ from those of the present invention
in having both 



35   [err] being alkyl do not possess the activity of the compounds of the
present invention. Claims 1. Compound having the general formula: 40 R
[err] wherein Ar is a fused aromatic radical selected from the group of
naphthyl, anthracyl, peryl, and pyryl; [err] is a divalent bridge selected
from the group of alkylene and alkenylene, alkylene and alkenylene 50
chains broken with an oxygen atom; and substituted derivatives thereof
having a hydroxyl group pendant from the chain; each [err] individually, is
selected from the group of alkyl, aryl, alkaryl, aralkyl, and substituted
aryl, provided that not more than one of [err] is alkyl; and A- is a non-
nucleophilic anion. 55  2. Compound of claim 1 wherein Ar is anthracyl. 3.
Compound of claim 1 wherein [err] contains 1-10 carbon atoms.    EP 0 369
194 B1 * C   L  M  S * Comparison Example 6 Preparation of
3-(9-anthracenyl)-2-hydroxy-3-oxypropyl dimethyl sulfonium
hexafluoroantimonate 5     About 1 gram (2.9 m mole) of hexafluoroantimonic
acid and about 1.5 grams (24 m mole) of dimethyl sulfide are placed in a
100 ml round-bottom flask. A solution of 9-anthracenyl glycidyl ether of 2
grams (8 m mole) prepared according to the procedure of Example 4 in about
5 grams (81 m mole) of methyl sulfide is prepared. About 2 grams of the
solution are added dropwise to the reaction flask, afterwhich about 1 gram
of additional hexafluoroantimonic acid is added, then another 2 grams of
the glycidyl ether solution, followed 10 by an additional gram of the
hexafluoroantimonic acid, followed by another gram of the glycidyl ether
solution. The reaction mass Is stirred for about 30 minutes at about room
temperature. About 3 ml of water and about 10 ml of acetonitrile are added
and the reaction is stirred for about 10 minutes. The volatiles are removed
by rotoevaporation, leaving an oil and an aqueous layer. The oil layer is
extracted into dichloromethane. A portion of the oil is insoluble, which
insoluble portion is taken up into 15  acetone after decanting off the
aqueous layer. Both the dichloromethane and acetone layers are dried over
magnesium sulfate, filtered, treated with charcoal and Celite, filtered and
rotoevaporated to leave an oil. Upon evaporation of the dichloromethane,
about 2.5 grams of an orange oil is obtained which is then redissolved in
dichloromethane and treated with charcoal. The solution is then placed in a
freezer and about 1.5 grams of crystals having a melting point of about 109
-119[err] are obtained. The crystals are then washed with dichloromethane
to yield about 1.25 grams having a melting point of about 115-122[err]. A
second crop of crystals of about 0.2 grams are obtained. Evaporation of the
acetone solution resulted in about 1.3 grams of a dark colored oil which
then was taken up in the dichloromethane. Approximately 1/2 of the oil
dissolved, leaving behind a dark-colored oil of about 0.6 grams. The
solution is treated with charcoal, filtered, and then reduced in volume. 25
Hexane is added until cloudiness appeared and crystals formed on standing
about 0.2 grams having a melting point of about 116[err]-120[err] and a
second crop of crystals of about 0.2 grams having a melting point of about
105[err]- 116[err] The crude yield is about 3.8 grams, which is about 85%
yield with a first crop crystals amounting to about 1.25 grams or about a
28% yield and a total yield of crystals of about 2.1 grams of about 48%
yield. 30   The product is 3-(9-anthracenyl)-2-hydroxy-3-oxypropyl dimethyl
sulfonium hexafluoroantimonate as con- firmed by NMR spectra. 



The above compound is employed in the epoxy compositions disclosed in
Example 2. The above compound did not exhibit any photoinitiating activity.
This example illustrates that compounds which differ from those of the
present invention in having both 36   [err] being alkyl do not possess the
activity of the compounds of the present invention. Claims 1. Compound
having the general formula: 40 R2 [err]                             3
wherein Ar is a fused aromatic radical selected from the group of naphthyl,
anthracyl, peryl, and pyryl; [err] Is a divalent bridge selected from the
group of alkylene and alkenylene, alkylene and alkenylene 50     chains
broken with an oxygen atom; and substituted derivatives thereof having a
hydroxyl group pendant from the chain; each [err], individually, is
selected from the group of alkyl, aryl, alkaryl, aralkyl, and substituted
aryl, provided that not more than one of [err] is alkyl; and [err] is a
non- nucleophilic anion. 55  2. Compound of claim 1 wherein Ar is
anthracyl. 3. Compound of claim 1 wherein [err] contains 1-10 carbon atoms.
11    EP 0 369 194 B1                       *  C  L  M  S  * 4. Compound of
claim 1 wherein [err] contains 1-4 carbon atoms. 5 Compound of claim 1
wherein [err] contains 3 carbon atoms. 6  6. Compound of claim 1 wherein
[err] contains a pendant hydroxy group. 7. Compound of claim 1 wherein A-
is a non-nucleophilic anion selected from the group of [err] [err] 10  8.
Compound of claim 1 wherein A- is[err] 9. Compound of claim 1 wherein each
[err] is phenyl. 10. Compound of claim 1 wherein each [err] is phenyl or an
alkyl group of 1-4 carbon atoms 15     provided that not more than one of
[err] is alkyl. 11. Compound of claim 1 which is 3-(9-anthracenyl-propyl
diphenyl sulfonium hexafluoroantimonate. 12. Compound of claim 1 being
3-(9-anthracenyl)-2-hydroxy-3-oxypropyl diphenyl sulfonium hexafluoroan-
timonate. 13. Photocurable composition comprising an epoxy polymer and the
compound of claim 1 in an amount sufficient to accelerate cure of the epoxy
polymer. 25 14. Composition of claim 13 wherein the amount of said compound
is up to 10% by weight based upon the epoxy polymer. 15. Composition of
claim 13 wherein the amount of said compound is about 0.5% to about 4% by
weight of said epoxy polymer. 30 16. Composition of claim 13 wherein said
compound is 3-(9-anthracenyl)-propyl diphenyl sulfonium
hexafluoroantimonate. 17. Composition of claim 14 wherein said compound is
3-(9-anthracenyl)-2-hydroxy-3-oxypropyl diphenyl 35     sulfonium
hexafluoroantimonate. 18 Process for preparing the compound of claim 1
wherein [err] is a hydroxyl derivative which comprises reacting a compound
of the formula [err] wherein [err] is a glycidyl ether group; a compound of
the formula [err] in the presence of hydrogen ions and non-nucleophilic
counter anions. 



40 19. Process for preparing the compound of claim 1 which comprises
reacting a compound of the formula Ar-RX wherein X is a halide; a compound
of the formula [err] and a metallic compound of a non- nucleophilic anion
of the formula: MA wherein M is a monovalent alkali metal or monovalent
transition metal and A is a non-nucleophilic anion, and dioxane adducts. 45
PatentansprUche 1. Verbindung, dargestellt durch die allgemeine Formel: 50
R2 Ar.-   -   R3  -)-   S                    A-(1 55 R3 12    C   L   III
a wobel Ar ein kondensiertes aromatisches Radikal ist, das aus der Gruppe
von Naphthyl, Anthracyl, Peryl und Pyryl ausgewahIt wird; Ri let esne
zweiwertige Brlcke, die aus der Gruppe von Alkylen- und Alkenylen, Alkylen-
und Alkenylenketten, sowie substituierter Derivate hiervon, ausgewAhIt
wird, be! denen eine Hydroxylgruppe an die Kette angehangt ist und die
durch ein Sauerstoffatom aufgebrochen s     wird; jades R2 und Rs einzeln
aus der Gruppe Alkyl, Aryl, Alkaryl, Aralkyl und substituiertes Aryl
ausgew5hit let, vorausgesetzt, daS nicht mehr als eines der R2 und Rs Alkyl
ist, und A- ein nicht nukieophiles Anion ist. 2. Verbindung aus Anspruch 1,
wobei es sich bei Ar um Anthracyl handelt. .-, 1o &  Verbindung aus
Anspruch 1, wobel R. 1-10 Kohlenstoffatome enthilt. Xii4. Verbindung aus
Anspruch 1, wobel R. 1-4 Kohlenstoffatome enthalt. 16  5. Verbindung aus
Anspruch 1, wobel RA 3 Kohlenstoffatome enthilt. 6. Verbindung aus Anspruch
1, wobel 1 ense anhaingende Hydroxygruppe enthalt. 7. Verbindung aus
Anspruch 1, wobei A- ein nicht nukleophiles Anion ist, das aus der Gruppe
SbFg, PFB, 20     AsFg, BFI, CFaSOs und ClO; ausgewghlt wurde. 8.
Verbindung aus Anspruch 1, wobei es sich bei A- um SbFs handelt. 9.
Verbindung aus Anspruch 1, wobel jedes R2 und Rs Phenyl lst. 26 10.
Verbindung aus Anspruch 1, wobel jedes R2 und Rs Phenyl oder esne
Alkylgruppe mit 1-4 Kohlenstoff- atomen ist, vorausgesetzt, nicht mehr als
sines von R2 und Rs Alkyl !st. 11. Verbindung aus. Anspruch 1, be! der es
sich um 3-(9-Anthracenyl)propyl-diphenyl-sulfonium-hexafluoro- 90
antimonat handelt. 12. Verbindung aus Anspruch 1, be! der es sich um
3-(9-Anthracenyl)-2-hydroxy-3-oxypropyl-diphenyl-
sulfonium-hexafluoroantimonat handelt. 3s  13. Photohartbare
Zusammensetzung, bestehend aus einem Epoxy-Polymer und der Verbindung aus
Anspruch 1, In iner Menge, die ausreicht, um die Hartung des Epoxy-Polymers
zu beschbeunigen. 14. Zusammensetzung aus Anspruch 13, wobel die Menge der
genannten Verbindung bis zu 10 Gewichts- prozent, baslerend auf dam
Epoxy-Polymer, betr~gt. 40 15. Zusammensetzung aus Anspruch 13, wobei die
Menge der genannten Verbindung ungafahr 0,5 bis 4 Gewichtsprozent,
basierend auf dam Epoxy-Polymer, betragt. 



16. Zusammensetzung aus Anspruch 13, wobel as sich be! der Verbindung um
3-(9-Anthracenyl)propyl- 46     diphenyl-sulfonium-hexafluoroantimonat
handelt. 17. Zusammensetzung aus Anspruch 14, wobei es sich be! der
Verbindung urn 3-(9-Anthracenyl)-2-
hydroxy-3-oxypropyl-diphenyl-sulfonium-hexafluoroantimonat handelt. 60  18.
Verfahren zur Herstellung der Verbindung aus Anspruch 1, wobel R, ein
Hydroxylderivat lst, das die Realcton ainer Verbindung der Formal Ar-RA.,
wobei A4 aina Glycidylethergruppe ist, mit einer Verbindung der Formal
R2SRs, in Anwesenheit von Wasserstoffionen und nicht nukleophilen Gegenan-
lonen, umfalt. 66 19. Verfahren fOr die Herstellung der Verbindung aus
Anspruch 1, welches die Reaktion einer Verbindung der Formal Ar-RAX, wobei
X sin Halogenid let, mit eWner Verbindung der Formal R2SRa und einer
metallischen Verbindung sines nicht nukleophilen Anions der Formal MA
umfaBt, wobel M sin einwerliges Alkalimetall oder sin einwertiges
Obergangsmetall und A sin nicht nukleophiles Anion ist, 13    EP 0 369 194
BI             111,~~~~~~~~ lll"""  HiM} Hil '~ S sowie Dioxanaddlukten
davon. Revendicatlons 5 1. Compos6 ayant la formule gen~rale: R2 ;>
~~~~~~~~~Ar-{  R1I}-      A- R3 A~~~~~~~~~~~~~ "dons laquelle Ar est un
radical aromatique condense choisi parmi les groupes naphtyle, anthracyle,
t6     p6ryle et pyryle; RI est un pont divalent choisi parmi les chatnes
alkylene et alcenylene, les chahnes alkylene et alc6nylene interrompues par
un atome d'oxygbne et leurs deriv6s substitu6s avec un groupe hydroxy
pendant sur la chalhe; chacun des R2 et Rs est individuellement choisi
parmi les groupes alkyle, aryle, alkaryle, aralkyle et aryle substitue, A
condition que l'un des groupes R2 ou Ra au maximum soit un groupe alkyle;
et A- est un anion non nucleophile. 2. Compos6 suivant la revendication 1,
dans lequel Ar est un groupe anthracyle. 3. Composa suivant la
revendication 1, dans lequel R1 contient 1 a 10 atomes de carbone. 26  4.
Compos4 suivant la revendication 1 dans lequel R1 contient 1   4 atomes de
carbone. 5. Compos6 suivant la revendication 1, dans lequel R. contient 3
atomes de carbone. 6. Compose suivant la revendication 1, dans lequel R1
contient un groupe hydroxy pendant. 30 7. Compose suivant la revendication
1, dans loquel A- est un anion non nucldophile choisi dans le groupe
consistant en $bFm-, PFs-, AsFs-, BF4-, CF3SO3 et ClO4-. a  Compose suivant
la revendication 1, dans loquel A- est SbF6 -. 36 9. Compos6 suivant la
revendication 1, dans lequel chacun des R2 et Rs est un groupe ph6nyle. 10.
Compose sulvant la revendication 1, dans loquel chacun des R2 et Ra est un
groupe ph6nyle ou un groupe alkyls de 1 A 4 atomes de carbone, a condition
que l'un des groupes R2 et Rsau maximum soit 40     un groupe alkyle. 11.
Compose suivant la revendication 1, qui est l'hexafluoroantimoniate de
3-(9-anthraconylpropyl diph~nyl sulfonium. 46  12. Compos4 suivant la
revendication 1, qui est I'hexafluoroantimoniate de
3-(9-anthracdnyl)-2-hydroxy-3- oxypropyl diphenyl sulfonium. 



13 Composition photodurcissable, comprenant un polymere dpoxy et le compos6
sulvant la revendication 1 en une quantite suffisante pour accdlerer le
durcissement du polymbre epoxy. 50 14. Composition suivant la revendication
13, dans laquelle la quantit6 de ce compose a jusqu'a 10% en polds par
rapport au polymbre dpoxy. 15. Composition suivant la revendication 13,
dans laquelle la quantite de ce compos4 est d'environ 0,5 a 66     environ
4% en poids par rapport a ce polymbre 6poxy. 16. Composition suivant Is
revendication 13, dans laquelle ce compos4 eat l'hexafluoroantimoniate de
3-(9- anthracdnylpropyl diph6nyl sulfonium. 14    EP 0 369 194 SI
IlitillIJ 1111 B ! 17. Composition suivant la revendication 14, dans
laquelle ce compos6 est I'hexafluoroantimonlate de 3-(9-
anthraodnyl)-2-hydroxy-3-oxypropyl diphdnyl sulfonium. 18 Proc~d6 pour
prdparer le compos6 suivant la revendication 1 dans lequel R. est un d~riv6
hydroxy, 5      que comprend la reaction d'un compos4 de formule Ar-R4,
dans laquelle Rs est un groupe 4ther glycidylique avec un compos4 de
formule R2NSR, en pr~sence d'ions hydrogbne et de contre-anions non
nuclophiles. 19. Proc~d6 pour pr~parer le compos6 suivant la revendication
1, qui comprend la r~action d'un compos6 10     de formule Ar-RXc dans
laquelle X est un halog6nure et d'un compos4 de formule R2SR3, avec un
compos6 m6tallique d'un anion non nucl6ophile de formule MA dans laquelle M
est un m~tal alcalin monovalent ou un metal de transition monovalent et A
eat un anion non nucl~ophile, et des adducts du dioxane. 15 20 26 30 35 40
45 60 55 15    


