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The invention relates to a process for a substantially
complete catalytic conversion of compounds of uncon-
jugdted polyethenoid acids into compounds of con-
jugated ethenoid acids.

It is known that certain properties of unsaturated. fatty
acids and their derivatives can be altered by rearrange-
ment of the structure of the double bond, either with re-
spect to their steric position or their position in the car-
bon chain of the molecule of the fatty acid. This reac-
tion is named “isomerisation.” Unsaturated fatty acids
having more than one —CH=CH— group in the chain
are also known as “polyethenoid acids”; molecules with
'such contiguous groups having double bond between two
carbon atoms such  as —CH=CH--CH=CH-— are
known as conjugated ethenoid acids, while non-contiguous
groups of this configuration will be considered as uncon-
jugated ethenoid acids. The latter ones, namely the un-
conjugated  polyethenoid acids occur in nature in large
quantities, while conjugated polyethenoid acids are rela-
tively seldom found in fats or oils of natural origin ex-
cept for wood oils such as tung oil. 'The latter com-
pound and also its derivatives are of great technical in-
terest and, therefore, many attempts were made to isom-
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erise unconjugated polyethenoid acids to conjugated .

ones. Theoretically, such a shifting of the double bond
is possible because the conjugated form Has a lower state
of energy than the unconjugated form.

Because of the fact that conjugated ussaturated com-
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pounds are obtaired by hydrogenation of fats, catalysts, . -

similar to those used for hydrogenation, have been used
for isomerisation, especially nickel catalysts. However,
when using such catalysts, an incomplete isomerisation is
achieved, and also unwanted side reactions occur; these
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side reactions, especially polymerisation and intramolecu- .
lar cyclisation take place to a more or less large extent.

The known isomerisation with an-excess of alkali metal
hydroxide in an aqueous or alcoholic medium leads to a
quantitative isomerisation. This reaction is also used for
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a quantitative determination of unconjugated polyethe- .

noid acids, because the conjugated polyethenoid acids
formed by the isomerisation of the unconjugated acids
may be determined and measured by spectrophotometric
‘methods.. Not only on a technical scale but also in the
analytical method a considerable excess of alkali metal
hydroxide must be used, so that the conjugated fatty
acids or fatty acid compounds are obtained in form of
their alkali soaps and have to ‘be recovered and isolated
accordingly. These techniques differ in the use of a par-
ticular solvent, temperature. and pressure. L
Catalysts which may be used. for this so-called alkali
-isomerisation -at first react, under conditions applied so
far, in stoichiometrical amounts or propertions with the
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functional groups of the fatty acids or their compounds
such as carboxyl groups, ester groups, amide groups, and
similar groups before.an isomerisation can be obtained.
Thereby, a corresponding amount of the catalyst is in-
activated and the isomerisation can be achieved only by
addition of an excessive amount of catalyst.

The conditions of reaction in the analytical method
involve several disadvantages, and in consequence potas-
sium tertiary-butylate in tertiary-butanol is sometimes
used as jsomerisation agent. In that case the isomerisa-
tion can be carried out at a temperature of about 85° C.
within a period of about 4 hours, although higher tem-
peratures up to 140° C. are possible, a larger amount
than the stoichiometric amount of potassium tertiary
butylate always being used.

Surprisingly it has now been found that the quantitative

‘alkali isomerisation of compounds of unconjugated poly-

ethenoid acids, for example, esters of monohydric alco-
hols, amides and polyamides, and their mixtures can be
achieved, if the compounds of unconjugated polyethenoid
acids are treated with catalytic amounts of 0.05 to 5%
by weight, preferably with 0.3 to 2% of alkali metal alco-
holates, especially from monohydric alcohols, at a tem-
perature between 60 and 180° C. preferably between 100
and 140° C. under conditions which avoid inactivation of
the catalyst. The method may also be carried out in
presence of monohydric alcohols or other polar or non-
polar solvents which are inert with respect to the catalyst.
Dimethyl formamide ‘and dimethyl sulphoxide are es-
pecially suitable.

The method according to the invention has the main
advantage that isomerisation is possible without using
more than stoichiometrical amounts of alkali metal al-
coholates avoiding thereby the serious disadvantages con-
nected therewith. .

The catalysts used in connection herewith belong to the
group of interesterification or ester interchange catalysts,
ie. catalysts which can accelerate both the interesterifica-
tion and isomerisation reactions. Their effectiveness de-
creases according to the following order: cesium, rubid-
ium, potassium, sodium, lithium, magnesium, zinc. Po-
tassium alcoholates are especially useful as isomerisation
catalysts for technical purposes not only because of their
adequate catalytic activity but also for their partially as-
sociated solubility.

Alkali metal compounds of any monohydric alcohol
can be used as catalyst, for example, alkali metal com-
pounds of methyl alcohol, ethyl alcohol, propyl alcohol,
or-butyl alcohol and also alkali metal amides. Potassium
methylate is preferred. Alkali metals, alkali metal hy-
drides, organic alkali metal compounds, may be used so
long as they react in the reaction mixture to form active
catalysts such-as alkali metal alcoholates or alkali metal
amides.. According to the invention the catalyst may be
used in the amount of 0.05-5% by weight and preferably .
of 0.5-2%, based on the amount of the polyethenoid acid
compound to be isomerised. ’

The activity of the mentioned catalysts can be increased
remarkably by adding small amounts of all kinds of mono-
hydric alcohols, A suitable procedure is to mix molar
amount of alkali-metal alcoholates with alcohols, where-
after this mixture is added to the polyethenoid acid deriva-
tive to be isomerised. . )

The temperature of treatment has an important in-
fluence on the rate of the reaction and also on the oc-
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currence of undesired side reactions. A sufficient rate
of isomerisation for practical purposes is only observed
at temperatures above 60° C. while above a temperature
of 140° C. side reactions will be observed to a noticeable
extent. The best range of temperature is between 100
and 140° C.

To obtain the maximum activity of the mentioned
catalysts certain conditions of reaction have to be ful-
filled and maintained. The compounds of the poly-
ethenoid acids to be isomerised have to be completely
free froni all compounds which will react with alcoholates,
for example, water, free fatty acids, or hydroperoxides.
If such compounds are present the catalyst will be partly
or comiplétely inactivatéd, so that the desired reactions
occur only partly or do not take place. Therefore, such
compounds should be removed or converted into inert
compoiinds by conventional steps prior to isomerization.

For this iSomerization reaction all esters of unconju-
gated polyethenmd acids with monohyduc alcohols, es-
pecially those of the natiirally occurring lifoleic -dcid,
litiolenic acid and arachldomc acid and also of the higher
polyetheroid acids of marine origin namely tri-, tetra-,
penta- and hexethenoid acids may be used, furthermore
any amides of the above mentionied fatty acids and all
coimpotitids and derivativés of these fatty acids, the func-
tional groups of which ate incdpable of an inactivating
reaction with theé catalyst. According to the invention
the isomerization redction can be controlled in such a
way thdt a partial corrjugatiori of diene acids and more
highly unsaturated fatty acids is favored,

_ The isometization of the fatty acid esters and amides
can bé carried ottt so that ifiterésterification or amitiolysis
takes place at the same time.

To contiol the progress of isomerization, a test is used
as described by B. Sreehivasan and J. B. Brown in J ournal
of the Americdn Oil Chemists Society, volume 33, page
521 (1956), and volume 35, page 89 (1958). Aceord-
ing to this method the original substrate, the final prod-
uct and also samples of the reaction mixtiire withdrawn at
certain time intervals are analysed. The extent of the
isomerizdtion is given by the measured

Ei%a.
values in relation to the
determined by the above method. The extént of isomeri-
zation of diethenoid acids is given by

Ef%,. @ 234 mp determined—
Ei%Z. @ 268 mp determined X=—rg
@ 234 mp analytlcal—
El%. @ 268 my analytical Xros

1cm

)

631
743

+100

1%
1 en.

631
742

and the extent of isomerization of the :triethenmd acids
is given by
determined Ei7%,,

@ 268 mys
analytical Ei%.. % 100

@ 268 mp

In this it is assumed that the method of Sreenivasan
and Brown resuits in complete isomerization.

In the examples the percentage isomerization is calcu-
lated on the basis of fatty acids.

The invention is illustrated by, but is not intended to
be limited to, the following detailed examples showmg
various embodiments of the invention.

Example 1

5000 g. of the distilled methyl ester of soya bean fatty
acids containing 6.3% linolenic acid and 46.0% linoleic
acid, combined as esters, were heated to a temperature
of 120° C. and mixed with 50 g. of dried potassium
methylate. The mixture soon turned into a brownish color
and was allowed to stand for a period of 5 hours being
agitated from time to time. At certain time intervals
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several samples were taken and, after the catalyst had
been removed by washing, they were used for spectro-
photometrical determination of conjugated polyethenoid

acids. The results are shown in the following table:
Percent isom- | Percent isom-
Reaction time in minutes erization of erization of
triethenoid diethenoid
esters esters
15_ 5 6
45_ 28 28
90 63 53
135. 8L 66
180 95 80
240 98 90
300. 95 97

The results show that about 97% of the total ester of un-
conjugated polyethenoid acids is converted into the ester
of the conjugated polyethenoid acids. Allowing for the
margin of error of spectrophotometrical methods the
isomerization may be considéred as practically complete.

Within a range of temperature between 100 and 140°
C. parallel experlments with the same material and the
same catalyst gave correspondmg results. At a tempera-
ture of 80° C. the reaction is consrderably slower, and at
a temperature of 60° -C. only a very slow reaction raté
was observed The isomerization is also slowed down
if the amount of catalyst decreases, and is hardly notrce-
able with an amount of 0.1% potassxum methylate. An
increase of the arhount of the catalyst above 1% does
not accelerate the reactron notlceably

Analogous results were also obtarned with ethyl propyl
and butyl esters of soya.bean acids; in addition, potassium
ethylate, propylate and butylate instead of potassium
methylate gave the same results.

Example 2

A dlstrlled methyl ester of soya. bean 011 acids havmg
the same composmon as descrlbed in Example 1 was
used as substrate The. catalyst was prepared by grinding
potassmm methylate with different alcohols in a molar
ratio 6f 1 mol of potassium methylate to 0.5-2 mols of
methyl alcohol, ethyl alcohol, normal or lsopropyl alco-
hol or normal or secondary butyl alcohol or lauryl alco-
hol or benzyl alcohol respectively. In this way solid or
semi-solid compositions were formed which were added to
the mixture heated up to the necessary reaction tempera-
ture and the catalyst was quickly and uniformly distrib-
uted by agitation.
The. following run niay be taken as an example 5 000
2 of the methyl ester of soya bean fatty acids were re-
cted ata temperature of 140° C. The catalyst consisted
of a mlxture of 50 g. of potassium methylate and 53 g.
of secondary butyl alcohol The run was made as de-
scribed in Example 1, The progress of the isomerization

is shown by the results of the followmg table:
e e e il Percent isom- | Percent isom-
Reaction time in minutes erization of erization of
triethenoid diethenoid
esters esters
15. 91 68
45 100 90
90 100 100
135 100 100
180. 106 100

After a perlod of 45 minutes the isomerization of the
estér of linoleiiic acid was-already complete, while after
a period of 90 minutées the ester of the linoleic acid
was completely isomerized. Compared with the run de-
scribed in Example 1 the reaction time had been decreased
to less than one-third.

This run also shows that the range of temperature be-
tween 100 and 140° C. is most favorable for isomeriza-
tion. The optimal composition of the catalyst is between
a molar ratio of 1 mol of potassium methylate to 1-2 mols
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of alcohol where ethyl alcohol, propyl alcohol or butyl al-
cohol is used, while for methyl alcohol the best ratio is
1:1.5-2. Here, the optimum concentration of the catalyst
was also 0.5 to 1% of potassium methylate.

Example 3

3,000 g. of distilled propyl ester of cotton seed fatty
acids containing 45.5% linoleic acid combined as ester,
were heated to a temperature of 140° C. and mixed with
a catalyst composition with stirring; the catalyst was ob-
tained from 15 g. potassium methylate and 22 g. of iso-
propyl alcohol. When the reaction temperature was
maintained at such a level with occasional stirring, the
isomerization was 85% complete after a period of 15,
minutes; after a period of 45 minutes an isomerization
of 98% had taken place; after a period of 90 minutes an
isomerization of 100% was obtained.

After cooling of the reaction mixture and removal of
the catalyst by washing with hot water an extremely light
colored product was obtained, as it was in the Examples
land2,

Example 4

With mixtures of esters containing large amounts of
linolenic acid and small amounts of linoleic acids a super-
imposition of isomerization reactions of the esters of
linolenic and linoleic acid was observed. The rate of
isomerization of the triply unsaturated acid is substantially
larger than the corresponding rate of the doubly unsatu-
rated acid. However, during the further reaction the
content of the conjugated tri-ethenoid acid is reduced,
while the content of conjugated di-ethenoid acid exceeds
the value calculated from the content of linoleic acid. The
reason for this is, on the one hand, that the isomerization
of linolenic acid occurs in two steps whereby a conjugated
di-ethenoid acid is formed during the first step, while the
conjugated tri-ethenoid -acid is formed only during the
second step. On the other hand, the ester of the conju-
gated tri-ethenoid acid undergoes a further change during
treatment' whereby a cyclic di-ethenoid acid ester is
formed. This will be illustrated by the following typical
example,

5,000 g. of distilled methyl ester of linseed oil acids
containing 43.8% of linolenic acid and 14.3% of linoleic
acid, combined as esters were heated to a temperature
of 120° C. and mixed with stirring with a catalyst pre-
pared from 50 g. of potassium methylate and 43 g. of iso-
propyl alcohol. The mixture immediately turned a dark
brown color and was maintained at a temperature of 120°
C. with occasional stirring. - Samples were taken period-
ically and the content of the several conjugated acids was
determined spectrophotometrically. The results are given
in the following table. .

. Percent isom- | Percent isom-
Reaction time in minutes erization of erization of
triethenoid diethenoid
esters esters

15, 88 70
30. 97 75
45 93 80
90. 90 90
135. 83 100

After a reaction period of 30 minutes the linolenic acid
is completely isomerized while isomerization of linoleic
acid requires more time. If it is desired to obtain prod-
ucts containing a large amount of conjugated tri-ethenoid
acids, the treatment is discontinued after a suitable period,
in the above example; after 30 minutes. " The run was re-
peated under the same conditions for a period of only 30

minutes and an extremely light colored product was ob--

tained containing 53.0% of conjugated fatty acids, which
corresponds to a total isomerization of about 92%.

By changing the temperatures and concentration of the
catalyst it is easy to obtain a total isomerization of almost
100%. For this purpose a temperature of 120° C. is best,
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and the amount of catalyst may be twice as much as in
the run described above. Under these conditions a prod-
uct was obtained after a period of 1% hours in which the
unconjugated poly-ethenoid fatty acids were converted
into conjugated acids up to an extent of 98%.

Example 5

3,000 g. of the methyl ester of linseed oil fatty acids
were heated in a three necked reaction flask having a ca-
pacity of 5,000 ml. and equipped with a stirrer, con-
denser, thermometer, gas inlet tube and gas outlet tube.
The ester was heated up to a temperature of 120° C.
under a nitrogen blanket. Whilst continuously stirring
and introducing nitrogen at a low rate 200 ml. of a 14%
solution of potassium tertiary butylate in tertiary butanol
were added within a period of 10 minutes during which
tertiary butanol and some methyl alcohol was distilled off.
The mixture was maintained under these conditions at a
temperature of 120° C. for 3 hours after which the mix-
ture was cooled and washed several times with water and
dried under vacuum.

To measure the extent of the isomerization obtained,
samples of the material were tested spectrophotometri-
cally before and after isomerization with respect to the
content of unconjugated and conjugated fatty acids, giv-
ing the following results:

Isomerization After further
analytical
isomerization
Before After
Percent linoleic acid 16.4
Percent linolenic aeid_._. - 43.9
Percent total unconjugated poly-
ethenoid acids. _o.._..____.___ 60.3
Percent isomerized di-ethencid
acids. 15,2 15.0
Percent isomerized tri-ethenoid
acids.- 42.6 42.3
Percent total isomerized poly-
ethenoid acids. 57.8 57.3

Allowing for the fact that up to 10% tertiary butyl ester
is obtained by this method, a practically complete isom-
erization of the untreated material is achieved, which
is confirmed by the further analytical isomerization and
measurements of the treated product.

Example 6

1,000 g. of the methyl ester of soya bean fatty acids,
350 ml. of n-heptane and 310 ml. of tertiary butyl alcohol
were heated to boiling'in a glass flask of 2,000 ml. capac-
ity being equipped with an inserted thermometer a rec-
tification column having 12 theoretical plates and a con-
denser. Then 50 ml. of 'a 5% solution of potassium
tertiary- butylate in tertiary butanol were added and
heated under complete reflux conditions for a period of
2 hours. The content of the flask was at a temperature
between 105 and 110° C.. As soon as the distillate began
to separate into two phases the alcoholic phase was con-
tinuously removed and the heptane phase was returned
to the rectification column. During this treatment sev-
eral samples of the content of the still were taken at
certain time intervals in order to analyse their content
of conjugated and unconjugated fatty acids and also the
amount of tertiary butyl ester. The time of the treat-
ment and the analytical results are shown in the following
table:

Time of treatment (hours)_.._.__....__ 0 [ 12 200 { 30
Tertiary butyl - ester (percent by

by welght) oo ol 42 58 79 99. 5
Isomerized diethenoid acid, percent_..| 0.1 | 37.2 | 41.5 | 40.5 | 48.7
Isomerized triethenoid acid, percent_._| 0 80| 7.6 7.2 7.0

While the starting material contained 55.7% of linoleic
acid and 8% of linolenic acid, combined as ester, the fur-
ther "analytical isomerization and thé corresponding
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spectrophotometrical test of the completely esterified
product gdve a content of 48.3% of isomerized di-
éthenoid Tatty acids dnd 6.8% of isomerized tri-ethenoid
fatty acids. Taking into account the difference between
the molecular weight of the methyl ester used and the
butyl ester obtained, a practically complete isomerization
of ‘the unconjugateéd polyethenoid acid is obtained. This
was achieved after a treatment of about 20 hotirs, namely
before ‘the mefhyl ester used ‘had been-quantitatively con-
verted into the corresponding tertiary butyl ester.
Example 7

By -using the apparatus as described in Example 5,
2,800 g. -of distilled miethyl "ester of fish ‘oil fatty acids
were ‘heated ‘to a tetnperature of 140° C. to which 300
ml. of a-Hot 5% soliition of ‘caesium tertiary butylate in
tertiary ‘butanol ‘were added. After having distilled the
bulk of the ‘tertiary "butanol in a stream -of nitrogen, the
mixtture ‘was stirred under 'vacuum at'the temperature of
140° C. for two further hours, so that the complete time
of treatment was'two and a half hours.

Sathples Were taken ‘from the miixture -at intervals of
30 minutes @nd were measured ‘spectrophotometrically.
The résults 4re shown in :the following ‘table:
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This shows that the amides of unconjugated poly-
éthenoid acids are completely isomerized with small
amounts of catalysts within a relatively short time.

Example 9

Example 2 was repeated with 50 g. of sodium amide
as catalyst instead .of the 50 g. potassium methylate. The
cbtained degree ‘of isomerisation was the same as in
Example 2.

Example 10

Example 2 was repeated with 30 g. potassium metal
as catalyst instead of the 50 g. potassium methylate. The
obtained degree of isomerisation was the same as in
Example 2.

Example 11

Example 2 was repeated with 80 .g. of triphenyl sodium
as cdtalyst instead of the 50 g. potassium methylate. T. he
obtained -degree of -isomerisation -was the -same as in
Example 2. »

It will be appreciated from the above that this inven-
tion is not limited to the materials, steps, conditions and
other détails specifically described above and can be car-
ried out with various modifications. Thus, it will' be

Further
After 30 After 60 After 90 | After120 | analytical
minutes minutes minutes minutes isomeri~
zation
EX%  at375mpu 1.06 114 L 133 7.97
(Conjugated hexa ethenoid acid.)
El% at 346 mp 511 4,95 6.49 -6.18 .37.17
1cm. . 3 . . .
(Conjugated penta ethénoid acid.)
EL%  at315my 34.80 35.50 '89.56 85.98 80,53
(Conjugated tétra ethenoid-acid.)
Ei%. at268my 165.96 166.03 163.89 143.49 112,83
{Oénjugated triethenoid-acid:)
El% at233my 163.83 163.36 165.49 150, 11 113.0
(Conjugated diethenoid acid.)

Tt:is evident that the isomerization léads'to a substan-
tially cormipléte conversion 6f the uncopjugated .poly-
ethienoid acids to - acids ‘containing - conjugated -systems.
After 30 minutes the isomerization is practically ‘com-
pleted. This example shows futtheririore, that the isom-
erization could also be carried out partially, i:e. uncon-
jugatéd polyethénoid acids having 3 or miore ‘double bonds
may be convertéd into ‘the corresponding conjugated ‘di-
ethienoid acids of tri-ethenoid acids.

-Example 8

3600 :g.-of ‘the ‘inethyl ‘ester ‘of :soya bean fatty acids
were Heatéd topether with:180 g. of ethylene diamine to
a teriiperatiire 'of 140-160° C. for a period of four hours,
after which the methyl &lcohol liberated was removed
under:vacimim. The mikture partially converted into the
diamides contained 6.3% linolenic acid and 49.4%
linoleic acid in the combined form. After heating to a
temperature of 120° C. 10.g. of potassium methylate
were added- with -stirring and the mixture was left -at this
temperature for one hour. The catalyst was removed by
adding 50 g. of fuller’s earth followed by filtration. The
light colored product thus obtained contained 6.3% isom-
erized tri-ethenoid acid and 49.1% isomerized di-ethenoid
acid, corresponding to a tetal isomerization of nearly
100%.

In this run the amount of ethylene -diamine used was
équivalent to the conient of polyethenoid fatty acid.
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uniderstood that the process of this invention is broadly
applicable to any unconjugated polyethenoid acid com-
pounds and. products containing them. The unconjugated
polyethenoid acid compounds used as starting materials
are monohydric alcohol esters, or amides or polyamides
of the unconjugated polyethenoid acids which can be
used in mixture with each other or with other materials.
As examples of such monohydric alcohol esters, amides
and polyamides the following are mentioned: the esters
of primary, secondary and tertiary aliphatic alcchols with
1-18 carbon ‘atoms, of primary, secondary and tertiary
aromatic alcohols, the amides of ammonia aliphatic and
aromatic monoamines and polyamides of aliphatic and
aromatic diamines and triamines. It will be observed
that the aforementioned alcohols can be called hydro-
carbyl alcohols, and the amines can be called hydro-
carbyl mono and polyamines. The esters of the aliphatic
alcohols disclosed in the examples can also be termed
esters of alkanols. -In all cases, these starting materials
are treatéd substantially in a manner analogous to that
described in the above Examples 1-8.

The catalysts used in carrying out the present inven-
tion are -alcoholates, especially of monohydric alcohols
with 1-18 carbon atoms, of the alkali metals. potassium,
sodium, lithium, rubidium, cesium, such as alkali metal
alcoholates of methyl, ethyl, propyl, butyl, tertiary butyl,
lauryl, stearyl, oleyl, benzyl alcohols, alkali metal amides,
and substances, such as alkali metals, alkali metal hy-



8,162,658

&

o

drides, and organic alkali metal compounds, e.g. triphenyl
sodivm, which form in the reaction mixture the mentioned
active isomerisation catalysis, The alkali mestal alco-
holates can be called alkali mstal hydrocarbyl alcohol-
ates. The specific alcoholates set forth in this paragraph
except that from benzyl alcchol can be termed alkal
metal alkanolates. ‘

The unconjugated polyethenoid acid compounds are
treated with the catalysts of the invention in amounts of
0.65-5.0%, preferably with 0.3-2.0% based on the weight
of said compounds, at a temperature between 60° and
180° C., and preferably between 160° and 149° C. uader
conditions which do not cause inactivation of the cata-
lyst. The alkali metal alcoholates described above can
be used as caialyst in mixture with a monochydric aliphatic
or aromatic alcchol, e.g. methyl, ethyl, n- or isopropyl,
n- or secondary butyl alcohol, or lauryl, palmityl, oieyl
alcohols, benzy!l aicohol, in a proportien of one mol of
alkali metal aicoholate per 0.1-5.0 mols and preferably
per G.5-2.0 mols of said monohydric alcchols. Further-
more, said alkali metal alcoholate catalysts can be also
added to the starting materials to be isomerized in the
form of solutions of the alkali metal alcoholates in said
monohydric alcohols.

As already mentioned above, the process of the inven-
tion can be carried out in the presence in the reaction
mixture of solvents which do not interfere with the
activity of the catalyst employed. As further examples
of such solvents—which are used preferably in an amount
of 10 to 50%, based on the weight of the starting material
to be treated—the following are mentioned: methyl, ethyl,
isopropyl, butyl, amyl alcohicl, pentane, hexane, heptane,
heptylene-(1), octylene-1, benzene, tcluene. »

As likewise already mentioned above, according to a
modification of the inveation alkali metals or alkali metal
compounds which reacts in the reaction mixture with
components thereof with the formation of active isomer-
ization catalysts, can be added to the starting material
to be isomerized in carrying out the process of the inven-
tion.

The term “inert solvent” is used herein to denote vola-
tile solvents which do not interfere with the activity of the
catalyst employed, such as aliphatic or aromatic hydro-
carbons e.g. dimethyl formamide or dimethyl suifoxide.

The percent and parts mentioned herein are by weight
if not otherwise stated.

The compounds of conjugated faity acids obtained by
the method of this invention, or mixtures containing these
compounds, are valuable industrial products which can
be used in many ways. For instance their polymerisation
by heating takes place at a very fast rate and, therefore,
the products can be converted into light colored polymer
compounds by moderate heating, e.g. at 260-280° C.
The polymers thus formed can be used as ingredients
of lacquers or coating compositions in conventional man-
ner. Furthermore the conjugated fatty acid compounds
of this invention can be used as ingredients of plasticizers
for organic plastic materials, and as reaction components
in the preparation of resins, such as alkyd resins or male-
inate resins, in conventional manner.
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What is claimed is:

1. A process for the catalytic isomerization of uncon-
jugated polyethenoid fatty acid compounds to conjugated
isomers thereof, by treatment of the starting material
selected from the group consisting of unconjugated poly-
ethencid fatty acid esters of monohydric alcohols, said
alconiols being hydrecarbyl alcohols having 1 to 18 car-
bon atoms; and uacomjugated polyethenoid fatty acid
amides from hydrocarbyl mono and polyamines, consist-
ing essentially of treatment of the starting material con-
sisting esseatially of one of these compounds with 0.05—
5.0% by weight of a catalyst selected from the group
consisting of alkali metal hydrocarbyl alcoholates and
tkali metal amides at a temperature between 60° C. and
80° C.

2. A process according to claim 1 in which said com-
pound is an ester of a hydrocarby! alcohol which is an
alkancl.

3. A process according to claim 2 in which said cata-
Iyst is an alkali metal alkanolate.

4. A process according to claim 1 wherein said com-
pound is a methyl ester of an unconjugated polyethenoid
fatty acid.

5. A process according to claim 4 wherein said alka-
nolate is a methylate.

6. A process according to claim 2 wherein said cata-
lyst is formed in situ from an alkali metal and an alkanol.

7. A process according to claim 1 in which the cata-
lyst is used in an amount of ¢.3 to 2% by weight of the
polyethenoid fatty acid compound.

8. A process according to claim 1 carried out at a tem-
perature between 100° C. and 140° C.

9. A process according to claim 1 in which the cata-
Iyst is a mixture of 1 mole of the alkali metal alcoholate
with 0.5 to 2.0 moles of a monohydric hydrocarbyl alco-
hol containing i

1-18 carbon atoms.

10. A process according to claim 9 in which the alco-
helate is an aikanolate and the alcohol is an alkanol

11. A process according to claim 1 in which the cata-
lyst is a potassium alkanolate.

12. A process according to claim 1 in which the
isomerization is carried out in an inert solvent.

13. A process according to claim 12 in which the
solvent is dimethyl formamide.

14. A process according to claim 12 in which the
solvent is dimethyl sulfoxide.
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