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This application is a continuation-in-part of
our co-pending application Serial No. 570,466,
filed December 29, 1944, now abandoned.

This invention relates to an improved Drocess
for purifying cyclic olefinic ketones, particularly
when the latter are present in admixture with
products formed incidental o the preparation of
said cyclic ketone.

An object of this invention is an jmproved proc-
ess for separating 2 cyclic olefinic ketone from
g mixture consisting of an aliphatic olefinic ke-
tone and a cyclic olefinic ketone.

Another object of this invention is an improved
process for removing aliphatic olefinic ketones
from a mixture of alkyl ketone condensation
products including aliphatic olefinic ketones and
cyclic ketones.

A further object of this invention is to provide
an improved process for separating mesityl oxide
and phorone from isophorone present in & mix-
ture of condensation products of acetone.

One specific embodiment of the present inven-
tion relates to & process for separating cyclic ole-
finic ketones from aliphatic olefinic ketones
which comprises treating @ mixture  of said
cyclic and aliphatic olefinic ketones with an
aqueous solution of an acid-acting salt at &
temperature of from about 100° to about 350° C.
to convert aliphatic olefinic ketones into alkyl
ketone, and separating said alkyl ketone from un-
converted cyclic olefinic ketone.

Another embodiment of this invention relates
t0 & process which comprises condensing an alkyl
ketone to form 2 reaction mixture comprising
essentially @ cyclic olefinic ketone and an ali-
phatic olefinic ketone, treating said reaction mix-
ture with an aqueous golution of an acid-acting
salt at a temperature of from about 100° to about
350° C. to convert said aliphatic olefinic ketone
into alkyl ketone, geparating said alkyl ketone
from unconverted eyclic olefinic ketone, and re-
cycling said alkyl ketone to further condensation
treatment.

A further embodiment of this invention relates
to a process for treating a mixture of condensa-
tion products of an alkyl ketone with an aqueous
golution of an acid-acting salt at a temperature
of from about 100° to aboutb 350° C. to convert
aliphatic olefinic condensation products of alkyl
ketones into alkyl ketone, and separating said
alkyl ketone from unconverted cyclic, mono-ole-
finic ketone condensation products of said alkyl
ketone.

A still further embodiment of the present in-

10

20

25

30

40

45

50

2

treating a mixture of acetone condensation prod-
ucts including mesityl oxide, phorone, and iso-
phorene at a temperature of from about 150° to
soout 350° C. with a dilute aqueous solution of an
acig-acting salt whereby said mesityl oxide and
phorone are converted into acetone, and sepa-
rating said acetone from unconverted isophorone.

Acetone may be condensed and cyclized to iso-
phorone by seveml known methods, but in most
of the cases & number of by-products are also
formed including unsaturated aliphatic ketones
such as mesityl oxide and phorone. Accordingly,
when isophorone is the desired reaction product,
the yield of this desired material is decreased by
the appearance of the mentioned by-products.
These different by-products not only cause 2 loss
in yield of gesired cyclic, mono-olefinic ketone,
but they are also sometimes troublesome to dis-
pose of in large scale commercial operations,

We have observed that mesityl oxide and pho-
rone are converted into acetone by treatment at
an elevated temperature in the presence of & rela-
tively large volume of a dilute agueous solution
of an acid-acting salt, while isophorone remains
substantially unchanged during this treatment
and is recoverable from the reaction mixture in
relatively high purity.

VWhile the process of our invention is particu-
arly applicable to the purification of isophorone
derived from acetone, this process is also utiliza-
ple in purifying homologues of isophorone such
as are obtainable by condensation of certain
other ketones. An alkyl ketone which is con-
yertible into & homologue of isophorone has at
least one hydrogen atom combined chemiecally
with the carbon atom adjacent to the carbonyl
carbon atom, while the other carbon atom adja-
cent to the carbonyl carbon atom is combined
chemically to at 1east two hydrogen atoms. Thus,
homologues of jsophorone are formed by the con-
densation of such ketonic compounds including
methyl ethyl ketone, methyl propyl Kketone,
methyl isopropyl ketone, methyl isobutyl ketone,
diethyl ketone, ethyl propyl ketone, ethyl iso-
propyl ketoue, ete.

The process of this invention is effected in the
presence of a catalyst comprising essentially an
aqueous solution of an acid-acting galt. Suitable
catalytic materials include particularly agqueous
solutions of megnesium chloride, aluminum chlo-
ride, iron chloride, nickel chloride, ammonium
chloride, and the corresponding promides and
sulfates. The concentration of the acid-acting
salt is generally from about 0.05 to about 10% by

vention relates to @ process which comprises 55 weight of the total adueous solution. The cata-
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Iysts preferred for our process comprise aqueous
solutions of acid-acting salts of such concentra-~
tions that the solutions have a PH value of less
than about 6, The volume of solution used rela-
tive to the ketone condensation product under-
going treatment should be such that water is
bresent in more than 200% of the theoretical
quantity Necessary for conversion of the unsatu-
rated dimers of the alkyl ketones into said alkyl
ketones, The temperature of the reaction mix-
ture should be from about 100° to about 350° C.
but is breferably from about 150° to about 250°
C. It is also desirable to carry out the process at
a superatmospheric pressure to maintain in liquid
phase a substantial broportion of the reactants
and soluticn of hydrolyzahble salt.

The process is carrieq out by commingling a
mixture of the alkyl ketone condensation prod-
ucts with one or more volumes of an aqueous so-
Iution of an aicd-acting salf at a temperature and
for a time suficient to convert aliphatic unsatu-
rated ketonic condensation products of alkyl ke-
tones into saig alkyl ketones with substaniially
ne influence upon the cyclic, mono-olefinic ke-
tones present in said alkyl keione condensation
broduct, Thus, when acetone condensation prod-
ucts comprising mesityl oxide, phorone, and iso-
phorone are so treated, the mesityl oxide and
phorone are converted into acetone which is dis-
solved in the aqueous solution and is readily sep-
arable from unconverted iscphorone, The ace-
tone present in said aqueous solution may then
be recovered by suitable means and/or subjected
fo condensation reaction to produce additional
quantities of isophorone. The organic materia]
from which mesityl oxide and phorene were so
Separated and comprising essentially isophorone

is then washed, dried, and distilled to give a frac-~’

tion comprising substantially bure isophecrone.

The following €xamples are given to illustrate
the character of results obtained by the process
of our invention, although these data are not
introduced with the intention of unduly restric-
ing the broag Scope of the invention,

Ezample I

49 grams of mesityl oxide and 150 grams of
an aqueous solution containing 2 to 3% hy weight
of ferric chloride were heated at 210° C. for 2.5
hours in g rotatable stee] autoclave of 450 ce.

but no mesityl exide, showing that the mesityl
oXide underwent conversicn into acetone,

Example IT

In another run at the same temperature and
operating conditions, 30 grams of phorone when
treated with an aqueous solution coantaining 39,
by weight of ferric chloride yielded 73% of ace-
tone and 279, of unconverted phorone.

Ezxzample 117

49 grams of Isophorone and 150 grams of an
aqueous soluiion containing 39, by weight of fer-
ric chloride were contacted in g rotatable steel
autoclave at 211° C. for 2 hours, At the end of
the run and after the autociave and reaction
mixture had cooled to room temperature, all of
the isophorone was recovered unchanged from
the reaction mixiure,

Ezemple IV

A mixture of acetone condensation broducts
consisting of 109 of isophorone, 25% of bhorone,
and 65% of mesityl oxide upon treatment with
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4
4 volumes of an aqueous solution containing 39,
by weight of ferric chloride at 225° C. for 1
hour yields an organic liquid product comprising
essentially isophorone, The aqueous solution of
ferrie chloride contains acetone in an amount
equivalent to the mesityl oxide and phorone pres-
ent in the acetone condensation product under-
going treatment,
Example v

A mixture consisting of 4¢ grams of mesity]
oxide, 15 grams of phorone and 25 grams of iso-
phorone and 125 grams of an agueous solution
containing 39, by weight of ammonium chloride
was heated a} 260° C. for 2 hours in a rotatable
steel autoclave of 450° ce, capacity. During thig
treatment about 80% of the mesityl oxide and
90% of the phorone were converted into acetone.

The novelty and utility of the Process of the
present invention are evident from the breceding
specificaticn ang examples, although neither sec-
tion ig introduced to limit unduly the generally
broad scope of the invention.

We claim as our invention:

1. A process for sebarating s cyelic olefinic

ketone from gz mixture containing saig cyclic
clefinic keione and an aliphatic olefinic ketone
which comprises treating said mixture with an
aquesus solution of an acid-acting salg at a tem-
berature of from about 108° to about 350° C. to
convert the aliphatic olefinic ketone into alkyl
keione, ang separating said alkyl ketone from
waeenverted eyclic olefinic ketone,

2. A process which comprises treating a mix-
ture of alkyl ketone cendensation products com-
prising cyelic monoc-olefinic ketones and aliphatic
olefinic ketones with an aquecus solution of an
acid-acting salt ab & temperature of from about
109° to about 350° C. to coavert the aliphatic ole-
finic ketones into an alkyl ketone, and separat-
ing said alkyl ketone and the unconverteq cyelic,
mono-clefinic ketone,

3. A process which comprises treating a mix-
ture of alkyl ketone condensation products com-
erising cyciic and aliphatic olefinic ketones with
an aquaous solution of an acid-acting salt at a
temperature of from about 100° to about 350° C.
and at g Stperatmospheric pressure to convert
the zliphatic olefinic ketones into gn alkyl ketone,
and separating said alkyl ketone and the uncon-
verted cyclic, mnono-olefinic ketone.

4. A process which comprises treating a mix-
ture of acetone condensation preducts including
mesityl oxide, bhorone, and isophorone at g tem-~
perzfure of from about 100° to about 350° (.
with a dilute aqueous solution of an acid-acting
salt to convert sald mesityl oxide and phorone
into acetone, and separating said acetone and
unconverted isophorone,

5. A process for DPreparing substantially pure
isophorone which comprises treating g mixture
of acetona condensation products including
mesityl oxide, phorcne, and isophorone with a
dilute agueous solution of an acld-acting salt at
a temperature of i m ahout 100° to about 350°
C. and at 2 Dressure suflicient to maintain the
reaction mixture in liquid phase to convert saig
mesityl oxide and vhorone into acetone, and sep-
arating said acetone and unconverted isophorone.

6. A process for Preparing substantially pure

‘isophorone which compriges treating g mixture

of acetone condensaticn broducts including
resityl oxide, phorone, and isophorone with a
dilute agueous solution of an acid-acting chlo-
ride salt at g temperature of from about 100° to
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about 350° C. and at a pressure sufficient to main-
tain the reaction mixture in Hquid phase to con-
vert said mesityl oxide and phorone into acetone,
and separating said acetone and unconverted
isophorone.

7. A process for preparing substantially pure
isophorone which comprises treating a mixture
of acetone condensation products including
mesityl oxide, phorone, and isophorone with an
agqueous solution containing from about 0.05 to
about 10% by weight of an acid-acting chloride
salt at a temperature of from about 100° to about
350° C. and at a pressure sufficient to maintain
the reaction mixture in liquid phase to convert
said mesityl oxide and phorone into acetone, and
separating said acetone and unconverted 1so-
phorone. :

8. A process for preparing substantially pure
isophorone which comprises treating a mixture
of acetone condensation products including
mesityl oxide, phorone, and isophorone with an
aqueous solution containing from about 0.05 to
about 10% by weight of ferric chloride at & tem-
perature of from shout 100° to about 350° C.
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and at a pressure sufficient to maintain the reac- 25

tion mixture in liguid phase to convert said

mesityl oxide and phorone into acetone, and sep-
arating said acetone and unconverted jsophorone.
9. A process for preparing substantially pure
isophorone which comprises treating a mixture of
acetone condensation products including mesityl
oxicde, phorone, and isophorone with an aqueous
solution containing from about 0.05 to about 10%
by weight of ammonium chloride at a tempera-
ture of from about 100° to about 350° C. and
at a pressure sufficient to maintain the reaction
mixture in lquid phase to convert said mesityl
oxide and phorone into acetone, and separating
said acetone and unconverted isophone.
HERMAN PINES.
VLADIMIR N. IPATIEFF.
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