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The preseni invention relates to methacrylic
acld chloride.

The preparatiop of methacrylic acid chloride
has not yet been described. Since, as it is known,
methacrylic acld Is easily transformed into poly-
meric methacrylic acid, especially In the presence
of hydrochloric acid, a preparation on an indus-
trial scale by splitting off hydrogen chloride from
a chlorolsobutyric acid chloride seemed hardly
to be possible on account of the hydrogen chlo-
ride formed thereby,

Now, I have found that, also In the presence of
hydrogen chloride, methacrylic acid chloride may
be obtalned in a monomeric form by splitting off
hydrogen chloride from beta-chloro-iso-butyric
acld chloride. Whereas the preparation of
acrylic acid chloride from chloropropionic acid
chloride 1s advantageously carried out fn the
gaseolus phase, it has been found that the split-
ting off of hydrogen chloride from beta-chloro-
iso-butyric acld chloride with formation of meth-
acrylic acid chloride 1s arrived at already in the
liguid state so that the higher temperatures of
the gaseous phase which give rise to polymeriza-
tion losses are avolded. The splitting off of hy-
drogen chloride may be accelerated and facili-
tated by working in the presence of catalyzers
splitting off acid. All known catalyzers split-
ting off hydrogen chloride are, however, not suit-
able; for instance, anhydrous barium chloride
and magneslum chloride are hardly effective
whereas others, such as iron oxlde and zinc oxide,
partly effect resinifications. When selecting the
catalyzers, it must be borne in mind to combine &
rapld reaction with as small as possible a sec-
ondary effect on the reactlon products. Small
additlons of activated carbon, of a MgO.MgClz-
catalyzer and of copper phosphate have proved
to be especlally sultable. When using other cata-
lyzers, for instance phosphorus pentoxide, which
enable the splitting off of hydrogen chloride al-
ready at low temperature but show secondary
effects at higher temperatures, it Is sultable to
avold higher temperatures by separating the re-
sultant methacrylic acld chloride under reduced
pressure, It is In general advisable to quickly
carTy away the methacrylic acld chloride which
has been formed in order to avoid losses in poly-
merlzation, for Instance, by using heated dlstil-
ling tubes which, although they condense again
and lead back the unchanged beta-chloro-iso-
butyrle acid chloride, do not precipltate the
methacrylic acld chlorlde which bolls at essen-
tially lower temperstures but lead It away rapid-

ly. Einece the splitting off of hydrogen chloride ®

from beta-chloro-isobutyric acid chloride in the
liquid phase graduslly slows down, it is advan-
tageous to Interrupt it before the reaction is fin-
ished and to recover, advantageously by distil-
lation under reduced pressure, that part which
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has not been reacted upon and to use it again.
By a sultable apparatus the process may be car-
ried out continuously,

The beta-chloro-isobutyric acid chloride used
as parent material may be prepared by chlorina-
tion of alpha-methyl-propionyl-chloride. The
process described allows of obtalning In a tech-
nically simple manner the methacrylic acid chlo-
ride hitherto not known but required since a long
time as intermediate product particularly for the
production of plastics.

Methacryllic acld chioride is a llguid clear as
water which boils under a pressure of 50 mm at
42° Q.

The following examples serve to llustrate the
invention but they are not intended to limit it
thereto; the parts are by welght:

(1) 250 parts of beta-chloro-isobutyrie acid
chloride are heated in a round-bottomed flask
which is connected with a distilling tube heated
by means of steam. The temperature Is regu-
lated so that it does not exceed 100° C. in the
middle of the tube and 95° C. at the place where
the distillate passes aver. The methacrylle acid
chloride formed Is condensed by a cooler and
separated from the hydrogen chloride. Since
after a heating of 8% hours the evolution of hy-
drogen chloride slows down, the operation is
stopped at this polnt. The distillate amounts to
74.5 parts and, when rectifled under reduced
pressure, passes Over almost entirely at 42° C.
under a pressure of 50 mm. The unchanged beta-
chloro-isobutyric acld chloride—i. e. 132 parts—
is distilled under a pressure of 50 mm so that
92% are recovered which may be used for a new
batch,

(2) It is worked as indicated iu example 1 but
with addition of 2.5 parts of activated carbon
(phosphoric acid peat charcoal). The evolution
of hydrogen chloride sets In more vividly and
already at lower temperatures than without the
addition of the catalyzer. After 6 hours, 1135
parts of methacrylic acid chloride have dis-
tilled and the evolution of hydrogen chloride has
slowed down. The residue amounts to 85 parts,
of which 75 parts are recovered by distillation
under reduced pressure as unchanged beta-chloro
isobutyric acid chloride.

(3) Crystallized magnesium chloride,

MgCla 6H20

1s for the most part dehydrated by heatlng and
2.5 parts of the resultant chloride containing
magnesium oxide as used as catalyZer in a
bateh as described in example 1. In the course of
6 hours, 117 grams of distillate are obtained and
74 parts remain as resldue. Anhydrous molten
magnesium chloride works essentially slower
than the chloride containing magnesium oxide,
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whereas magnesium chloride alone glves rise to
losses by resinification of part of the residue.

(4) It is proceeded as Indlcated in example 1
but with addition of 1% of copper phosphate.
After 8 hours’ heating, 98 parts of methacrylic
acld chioride are obtained as well as 80.5 parts of
residue from which 80% of the parent material
may be recovered,

(5) Phosphorus pentoxlde as catalyzer gives

rise to an early evolution of hydrogen chloride 10

but also to a carbonization of part of the residue.
The disadvantageous secondary effect of the
otherwlise active catalyzer can be avolded for the
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most part by performing the splitting off of the
hydrogen chloride under reduced pressure, Un-
der a pressure of 200 mm 117.5 parts of the dis-
tillate pass over at a temperature of 60° C.-70° C.
The residue, 80,5 parts, s carbonized only to a
small extent so that 65% thereof may be recov-
ered and used again as parent material, Since
the crude methacrylle acld chloride contains still
a small quantity of carried-over beta-chloro-
isobutyrie acld chioride, it is advantageously sub-
Jected to a rectification under reduced pressure.

WALTER SCHMIDT.



