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The present invention relates to new poly-
merization products and to0 a process of prepar-
ing the same. It is known that aromatic vinyl
compounds such as styrene if subjected to the ac-
tion of heat or of polymerization catalysts are
converted into high molecular products of a
chaln-like structure. In case the polymerization
of such aromatic vinyl compounds is effected in
the presence of other polymerizable or copoly-
merizable compounds there are obtained mixed
polymerizates containing both types of starting
materials in any desired proportion and alters-
tion. Now, the US. Patent 2,224 837 to Leo Rosen-
thal and cne of us has taught that a new type
of polymerizates can be prepared by causing acld
reacting polymerization catalysts {o react upon
a mixture of aromatic vinyl compounds with aro-
inatic hydroxy compounds and/or alkyl ethers
thereof. From the French Patent No. 69,82¢
({Patent of addition to No. 8(04,891) it follows that
similar products can be obtained by employing
us catalysts the so-called bleaching earthes such
a5 “fuller’s earth”, Depending on the conditions
of working and on the proportions of the start-
ing meterials the polymeric products thus ob-
tained represent viscous difficultly volatile oils or
solid substances of a resin-like character. The
outstanding feature of most of the resin-like
products of the character described is their being
soluble in the usual lacquer benzene, in the oil
of turpentine and in drying or non drying oils.
Part of the sald polymerization products are even
capable of being homogencously combined with
polymenrized oils. In these respects, the sald new
produets are clearly differentiated from the
hitherto known polymerized aromatic vinyl com-
pounds and from mixed polymerizates containing
the same. Hence follows that the said new prod-
ucts can be employed as additional substances
for the preparation of laequers such as oil var-
nishes and so on. Moreover, the sald new prod-
ucts are capable of rencting with formaldehyde,
new cohidensation products of an increased molec-
ular weight being obtained thereby.

In accordance with the present invention aro-
matic vinyl compounds, i. e. aromatic compounds
which are substituted by the radlcal CHa==CH-—
are capable of being converted into new poly-
merization products which in chemlcal structure
and in physical behaviour resemhble those of the
U. S. Patent 2,224,837 mentioned above by sub-
jecting the same in the absence of water to the
action of acid reacting polymerization catalysts
in the presence of such aldehydes or ketohes.as
heve the carbonyl group conjugated with a C—C
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douhle linkage. In accordance with what is stated
in the French patent mentioned above the acid
reacting catalyst can be replaced by bleaching
earthes such as fuller’s earth. Examples for suit-
able aromatic vinyl compounds are styrene, vinyl
naphthalene, divinyl benzene and vinyl anisol.
As aldehydes or ketones of the character described
there can be employed vinyl methyl ketone,
crotonaldehyde, cinnamic aldehyde, benzalde-
hyde, acetophenone and benzoquinone, it being to
be understood that the unsaturated C—C double
linkage which must be conjugated with the car-
bonyl group may be of an aliphatic or aromatic
nature. Attention is directed to the fact that
part of the said aldehydes, such as vinyl methyl
ketone, are capable of being polymerized whereas
others such as benzaldehyde are not. Under the
influence of the catalysts described these prod-
ucts in admixoure with the aromatic vinyl com-
pounds are converted into polymeric products
which are believed {o contain a chain of the usual
polystyrene type, the aldehydes or ketones repre-
sent:ng Lhe terminal members thereof. In ac-
cordance therewith {he molecular weight of our
new polymerization products increases with a de-
crease of the proportign of the aldehydes or ke-
tones, there being practically no lower limit for
the latter. On the other hand, the aldehydes and
ketones are not capable ¢f reacting with the aro-
matic vinyl compounds in a_higher proportion
than that corresponding to one carbonyl group
per each one vinyl group. In case a higher pro-
po:tion of aldehydes or ketones of the character
dezeribed is employed, the aqueous aldehydes and
ketohes can be recovered for the most part in an
unchanged state.

The reaction is preferably carrled out in the
nresence of an indifferent solvent such as carbon-
tetrachlortde, benzene or toluene. Depending on
the starting materials and on the catalysts em-
ployed the reaction mixture must be heated or
heat is evolved during reaction so that the milx-
ture must be sooled. As catalysts there can be
¢mployed for instance tintetrachloride, ferric
chloride or borofiuoracetic acid. Generally
spoken, all acid reacting polymerization catalysts
ale suitable for the purpose in question. The re-
action being finished the catalyst can be removed
by creating the reaction mixture with water or
with alkali or earth alkali metal oxides, hydrox-

‘ides or carbonates. In case bleaching earthes are

empioyed as catalysits the reaction mixture can
be worked up by removing the same by flitration.

Depending on the nature and the proportion of
the starting materials our new products can be
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employed for various purposes. The high molec-
ular products, i.e. those contalning in chemical
combination a relatively low proportion of alde-
hydes or ketones of the character described can
be employed as such or as additional substances
for the preparation of lacquers, oll varnishes and
the llke. In general, such products should not
contain less than one carbonyl group per about
100 vinyl groups. Low molecular polymerizates,
i.e. those containing in chemical combination a
relatively high proportion of aldehydes and ke-
tones of the character described can partially be
employed for similar purposes. Others can be
employed as starting materials for other reac-
tions, for instance for reaction with formalde-
hyde, valuable products of an increased molecular
weight being obtained thereby.

As 8 matter of fact, there can also be employed
mixtures of various aromatic vinyl compounds
and/or mixtures of various aldehydes and/or ke-
tones of the character described as well as mix-
tures of such aldehydes and/or ketones with
phenols or phenol ethers, 1. e. the starting ma-
terials of the US Patent 2,224,837

The following examples {llustrate the invention
without restricting it thereto, the parts being by
weight:

Ezample 1

A mixture of 208 parts of styrol and 140 parts
of crotonaldehyde is diluted with 400 parts of
xylene. To the sald mixture there is gradually
added such an amount of borofluoracetic acid as
1s sufficient to effect an increase of temperature.
Then the temperature is kept at 40°C by gradu-
glly adding further amounts of catalyst. When
by the addition of catalysts no increase of tem-
perature Is observed any longer, the mixture is
stirred for a short time to 100°C. Thereupon the
horoflucracetlc acid is neutralized by adding
ground soda to the reaction mixture. After fil-
tration the clear solution is freed from the solvent
and smaller quantities of highly bolling ingredl-
ents. There remaln 340 parts of & resin which is
viscous in the heat and solld &t room temperature
and is soluble in benzene, toluene, carbon tetra-
chioride, xylehe, acetone and linseed ofl.

Ezample 2

To 104 parts of styrene and 105 parts of benz-
aldehyde In 200 parts of xylene there are gradu-
ally added at a temperature of about 30 to 40°C 30
parts of borofluoracetic acid. By suitable cool-
ing the reaction temperature is kept within these
limits. The reaction being finished the solution
is treated with a mixture of calclum oxlde and
soda, until a test portion which has been filtrated
and shaken with water does not show any longer
an acld reaction in the aqueous layer., There-
upon the filtrated solution Is worked up as de-
scribed in example 1. There are obtained 200
parts of a light yellow resin which is soluble in
benzene, toluene, xylene, acetone, carbon tetra-
chloride and linseed oil. It is Insoluble in alco-
hol.

Example 3

104 parts of styrene and 11 parts of benzalde-
hyde are diluted with 200 parts of xXylene and
condensed by graduslly adding thereto borofiuor-
acetic acld, By working up as described in the
foregoing examples there are obtained 114 parts
of & nearly colorless resin which is soluble in lin-
seed oll even at &8 temperature of 0°C.
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Ezample 4

104 parts of styrene and 60 parts of aceto-
phenone are diluted with 200 parts of xylene and
gradually mixed with 15 parts of tin tetrachloride
al a temperature of between 20 and 40°C. The
reaction being finished the mixture i stirred for
several hours and then the catalyst s removed
by treating the reaction mixture with a mixture
of sodium and calcium carbonate. There remain
130 parts of & soft resin.

Ezample 5

In the presence of 200 parts of xylene there are
caused to react with each other 104 parts of
styrene and 20 parts of henzoquinone by gradu-
ally adding thereto 25 parts of borofluoracetic
acid within 1% hours ai a temperature of 40°C.
The catalyst is removed by stirring with soda and
filtration. After evaporation of the solvent and
of a small amount of high-boillng condensates
there remains a resin which 1s soluble in benzene,
carhon tetrachioride, xylene, toluene and linseed
oil.

Ezample 6

200 parts of Xylene are diluted with 100 parts
of styrene and 100 parts of acetophenone, where~
upon 40 parts of borofluoracetic acld are added
thereto within 1'% hours. The reaction being
finished the mixture is stirred for 8 hours at 90°C.
The catalyst 1s removed as described In one of the
foregolng examples and the filtrated reaction is
heated in vacuo until at 10 mm and 210°C there
is no evaporation any longer. There remain 160
parts of an oll which is very viscous at room tem-
perature.

Example 7

50 parts of fuller's earth are heated with a
mixture of 100 parts of styrene, 70 parts of ben-
zaldehyde and 200 parts of xXylene for 8 hours
at a temperature of 90-100C, After cooling the
fuller’'s earth iz filtered off and the sclution
evaporated. After removal of the solvent, the
non-reacted substance and a small amount of

3 high-bolling condensation products there remain

14 parts of a viscous oll which is miscible with
benzene, toluene, Xlyene and linseed oil.

Example 8

104 parts of styrene and 63 parts of «-ethyl-g-
propyl acrolein are graduslly mived with 300
parts of carbon tetrachloride and 30 parts of
borofluoracetic acid and then the mixture is
stirred for several hours at 70°C. Thereupon the

7 reaction mixture 1s cooled and neutralized with

50 parts of soda at room temperature while stir-
ring. After filiration the solution is freed from
the solvent by destillation. There remaln 160
parts of a sticky and soft resin.

Ezample 9

100 parts of styrene and 13 parts of cinnamic
aldehyde In 200 parts of toluene are condensed
with borofluoracetic acld at 40°C. After neu-
tralization, filtratlon and removing of the solvent
and of high-boiling condensation products there
1z obtained a yleld of 110 parts of a light yellow
hard resin which 15 soluble it linseed oil, ben-
zene and carbon tetrachloride.

Ezample 10

A solution of 104 parts of styrene, 50 parts of
benzaldehyde and 25 parts of acetophenone in
200 paris of xylene is condensed with 20 parts
of borofluoracetic acld at 40°C. By stirring at
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room temperature with a mixture of caleclum ox-
ide and calcium carbonate the reaction mixture
is neutralized. After filtration the solvent Is de-
stilled off and the remainder js heated to 210°
at 10 mm pressure. There remaln 165 parts of &
light yellow resin which is very hard.

Example 11

Into a mixture of 100 parts of divinyl benzene,
50 parts of benzaldehyde and 200 parts of ben-
zene there are gradually added 20 parts of boro-
fluoracetic acid. Thereupon the mixture Is heat-
ed to bofling for about 3 hours. Then the cat~
alyst Is neutralized by digesting the mixture with
free calelum oxide., After flliration and after
evaporation of the solvent in vacuo there are
obtained 1456 parts of a lght colored resin, which
is soluble in benzene, xylene, toluene and in lin-
seed oll.

Example 12

Into a mixture of 200 parts of styrene, 10 parts
of phenol, 20 parts of acetophenone and 200 parts
of benzene there are gradually added 5 parts of
borofiuoracetic acid. Then the mixture is hieated
to bolling for several hours, whereupon the cat-
alyst 1s neutrallzed as deseribed in the foregoing
example and the solvent Is evaporated, There
are obtalned 200 parts of a light colored resin
of the softening point: 86°C, which 1s soluble in
linseed oll.

Example 13

In case in example 12 the phenol is replaced
by 11 parts of phenoxyethanol, there are obtained
220 parts of a lght colored resin which is solu-
ble in linseed oll and shows the softening point:
80°C,
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Example 14

nto & mixture of 104 parts of styrene, 10 parts
of benzaldehyde, 1 parts of acetophenone and
200 parts of toluene there are gradually added
10 parts of borofluoracetic acid. The reaction
being finished the mixture is stirred for a short
time at 80°C, whereupon the catalyst is neu-
tralized. After filiration and evaporation of the
solvent there are obtalned 121 parts of a light col-
ored resin of the softening point: 83°C.

Erample 15

nto a solution of 104 paris of styrene, 10 parts
of benzaldehyde, 10 parts of acetophenone and
200 parts of xylene there are added at 90°C while
stirring 40 parts of an active aluminium hy-
droxide. The reaction being finished the mixture
1s stirred for several hours at 100°C. After fll-
tration and removal of the solvent there are oh-
tained 120 parts of & soft resin with a softening
point of helow 60°C.

Example 16

A mixture of 15,8 parts of g-naphthoquinone
and 104 parts of styrene is diluted with such an
amount of benzene as to yield & solution which
is clear at 40°C. At this temperature there are
added 4 parts of borofiuoracetic acid, whereupon
the mixture is heated for 3 hours at 40°C, After
neutralization by means of 40 paris of water-
free sodium carbonate and after the addition of
10 parts of a bleaching earth the mixture is
flltered and the solvent is evaporated. There are
obtained 100 paris of a brownish colored hard
resin,
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