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"SYNTHESIS OF ESTER LINKED LONG CHAIN ALKYL MOIETIES"

BACKGROUND

The present invention relates to synthesis of ester inked long chain alkyl moieties.

More particularly the present invention comprises an improved synthesis of C12 +

C14 cetyl ester and to products so synthesised.

Cetyl myristate and cetyl palmitate are useful in the formulation of cosmetics and
pharmaceuticals. More particularly, this invention in the synthesis of said cetyl myristate with
required palmitate, relates more specially to improved synthesis yields as well as more

efficient removal of impurities in the process.

The esters, cetyl myristate and cetyl palmitate are each currently marketed for use in
cosmetics and pharmaceuticals.

Cetyl myristate has been produced by an acid catalysed reaction of myristic acid with
cetyl alcohol. Cetyl palmitate likewise has been produced by an acid catalysed reaction of
palmitic acid with cetyl alcohol. Because of the purity requirements of the cosmetic and

pharmaceutical industries each product so synthesised requires extensive and intensive

purification procedures.

DESCRIPTION OF THE INVENTION

In one aspect the present invention consists in a process for preparing a mixture of
cetyl myristate and cetyl palmitate which comprises, (I) at elevated temperature (s) reacting
both myristic actd and palmitic acid with cetyl alcohol in the presence of at least one acid
catalyst and at least one aromatic hydrocarbon, and (1) recovering from the aromatic
hydrocarbon fraction the cetyl myristate and cetyl palmitate.

Preterably said elevated temperature (s) are from 65°C to 140°C.

Preterably the ratios of the reactants 1s substantially stoichiometric.

Preferably the acid catalyst 1s one that will predominate (preferably almost
exclusively) in an aqueous fraction rather than that of said aromatic hydrocarbon.

Preferably said catalyst comprises phosphoric acid and more preferably 85% by
weight phosphoric acid.

Preferably there 1s an aqueous fraction from which the aromatic hydrocarbon fraction
is separated prior to recovering the cetyl myristate & cetyl palmitate from the aromatic

hydrocarbon fraction.

Preferably substantially all of the catalyst is retained in the aqueous fraction.
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Preferably said aromatic hydrocarbon is of the benzene series and has trom six to
nine carbon atoms.

Preferably the aromatic hydrocarbon is toluene or xylene (or a mixture thereoft).

Preferably the cetyl myristate comprises from about 50 to about 98% w/w of
the mixture.

Preferably the recovering of cetyl myristate and cetyl palmitate is by crystallisation
and recovery from the aromatic hydrocarbon.

In another aspect our invention comprises a process for preparing a mixture of cetyl
myristate and cetyl palmitate, this process includes reacting cetyl alcohol with fatty acids
selected from group of C10 - C18, admixed with an aromatic hydrocarbon containing
from 6 to 8 carbon atoms of the benzene series in the presence of an phosphoric acid at an
elevated temperature with agitation for several hours 1.e. 8-45 hours. Preferably after the
reaction is complete, the desired product is recovered from the aromatic hquid
hydrocarbon. One preferred recovering procedure 1s crystallization and filtration.
Alternatively, in another preferred procedure the aromatic liquid can be employed to
continuously extract ester from the reaction mixture as the reaction is in progress.

One of the most preferred aspects of the present invention resides in the employment
of aromatic non-miscible liquid hydrocarbon. The use of a solvent such as toluene or xylene
1s superior to any other solvent suggested by the prior art.

In still another aspect the mnvention consists in a mixture of cetyl myristate and cetyl

palmitate produced by a process as previously defined.
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In another aspect, the present invention provides a process for preparing a mixture
of cetyl myristate and cetyl palmitate which comprises, (1) reacting both myristic acid and
palmitic acid with cetyl alcohol in the presence of a catalyst comprising phosphoric acid
and at least one aromatic hydrocarbon selected from the group consisting of toluene,
xylene and mixtures thereof at a temperature of from 65°C to 140°C, to form an aromatic
hydrocarbon fraction containing cetyl myristate and cetyl palmitate, and an aqueous
fraction, (11) separating the aromatic hydrocarbon fraction from the aqueous fraction, and
(i11) recovering from the aromatic hydrocarbon fraction the cetyl myristate and cetyl
palmitate.

In another aspect, the present invention provides a process for preparing a mixture
of cetyl myristate and cetyl palmitate, wherein the process comprises reacting cetyl
alcohol with both myristic acid and palmitic acid admixed with at least one aromatic
hydrocarbon selected from the group consisting of toluene, xylene and mixtures thereof in
the presence of phosphoric acid at a temperature of from 65°C to 140°C with agitation for
from 8 to 45 hours to form an aromatic hydrocarbon fraction containing cetyl myristate
and cetyl palmitate, and an aqueous fraction, separating the aromatic hydrocarbon fraction
from the aqueous fraction, and recovering the mixture of cetyl myristate and cetyl

palmitate from the aromatic hydrocarbon fraction.

Experiment A.-Hexane Solvent
Mpyristic acid / palmitic acid, 200 cc. of 85% phosphoric acid and 1800 ml. of

hexane were mixed, heated to reflux and then 251 grams of cetyl alcohol added 1n 30

min. The mixture was refluxed further for & hours. Then the hot mixture consisted of a

muddy acid
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layer and a opaque solvent layer which could not be separated by decantation or filtration. The
mixture was further diluted with three volumes of hexane causing the slushy hexane layer to
further soften enough to be separated from aqueous layer. The hexane layer was then cooled
to bring about crystallization of fatty ester. The weight of cetyl myristate 1solated was 294
grams which had amelting point of 54-59°C. The conversion, based on the cetyl alcohol used,
was 63.71%.

Experiment B.-Heptane Solvent

Myristic acid / palmitic acid, 200 cc. of phosphoric acid, and 1800 ml. of heptane were
mixed, heated to reflux and then 251 grams of cetyl alcohol refluxed further for 18 hours and
separated as in example A. On crystallization, the cetyl myristate obtained was much darker
in colour then 1n Experiment - A.

It 1s evident that this process as exemplified by Experniment B 1s even less satisfactory
than that set forth in Experiment - A.

Experiment C.-Alkylation in absence of a solvent
Myristic acid / palmitic acid, 400 cc. of 85% phosphoric acid were mixed, heated to 95

C., and 251 grams of cetyl alcohol was added over a pertod of 30 minutes. The mixture further
heated in vacuum and then on cooling. The reaction mixture, which contained a finely divided
white solid, was diluted to 3000 ml. with water cooled to 25 C. and filtered. The white product
was treated with hot water, and the mixture filtered hot to remove any alcohol.

The unreacted fatty acid was present 1n a large quantity. The reaction was not complete.

It 1s quite evident that the entire absence of a solvent in the process results in the
complete failure to produce any substantial quantity of said ester.

The following example serves to illustrate the process of our invention in a manner as
nearly 1dentical as possible to the process of experiment A. In each of Example 1 and
Experiment A, the cetyl myristate was filtered from two litres of Toluene. It 1s evident that the
process employing toluene 1s far superior:

Example 1. - Toluene solvent

1800 cc. of toluene, myristic acid / palmitic acid and 400 cc. of 85% phosphoric acid
were mixed, heated to 92°C. and 251 grams of cetyl alcohol was introduced over a 30-minute
period. When the addition was complete, the reaction mixture was further refluxed for 38
hours. The hot reaction mixture was a two phase system consisting of a toluene layer and an
aqueous phosphoric acid layer. No solid material was present. The hot toluene layer was
separated and mixed with charcoal to remove the undesired colouring matter.

The filtrate was cooled to bring about crystallization of cetyl myrnistate which was

1solated by filtration. The weight of cetyl myristate 1solated was 436 grams which had a
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melting point of 54-58°C. The percentage conversion based on the cetyl alcohol employed
was 92.3 percent.

The following example serves to illustrate the employment of xylene as the solvent,
otherwise similar to Example 1 given above:

Example 2.- Xvlene solvent

Myristic acid / palmitic acid, 250 grams of 85% phosphoric acid and 1000 cc. of xylene
were mixed 1n a three neck flask provided with thermometer, agitator and reflux condenser.
The temperature was increased to 105 with good agitation and 55 grams of cetyl alcohol was
introduced over a one-hour period. After the reaction
the supernatant xylene layer was drawn off, and the lower phosphoric acid layer was preserved
for use 1n the following run.

The xylene layer on cooling deposited a crystalline solid which weighed 154 gms. This
material consisted of cetyl myristate and any unreacted fatty acid. The crude product was
easily purified by recrystallization from hot xylene to yield pure cetyl myristate M.P.=54-
56°C.

The process of our invention as exemplified by examples 1 and 2 involves the reaction
of approximately equimolecular proportions of fatty acid and cetyl alcohol in order to
accomplish the most advantageous results. However, higher and lower proportions within the
vicinity of ratio of 1:1 can be employed.

The solvent which 1s employed in accordance with our invention 1s most advantageously
toluene or xylene although other aromatic hydrocarbons of the benzene series containing from
siX to eight or nine carbon atoms can be employed. The catalyst employed in accordance with
our invention 1s most advantageously phosphoric acid; however, other acid catalysts can be
employed. The use of 85% phosphoric acid 1s advantageously employed in the various
examples given; however, equivalent quantities of other strengths of phosphoric acid can also
be employed.

The eclevated temperature employed in accordance with our process is most
advantageously that at which reflux conditions exist. With proper stirring, temperatures which
are higher or lower than that by reflux can also be employed. (temperature of from about 65
to about 140°C. can be advantageously employed) The following example will serve to

1llustrate this aspect of our invention:

Example 3. - Xylene solvent
Myristic acid / palmitic acid, 400 cc. of 85% phosphoric acid and 2400 cc. of xylene

were mixed 1n a three neck flask provided with a thermometer, agitator and reflux condenser.

The temperature was raised to 105°C. with good agitation and 251 grams of cetyl alcohol was
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introduced with good agitation over a 1-hour period. The mixture reflux for 36 hour. Next, the
supernatant xylene layer was drawn off, and the lower phosphoric acid layer was preserved
for use 1n a subsequent run. The xylene layer on cooling deposited a crystalline solid which
welghed 438 grams. This crude material was substantially cetyl myristate and was purified by
recrystallization from hot xylene so as to yield pure cetyl myristate having a melting point of
54-56°C.

The water which is formed by the employment of cetyl alcohol in the course of the
reaction as in Example 2 dilutes the reaction mixture but can be readily removed by azeotropic
distillation of the reaction mixture.

In addition to the procedure 1llustrated by Examples 1,2 and 3, a successful batch process
can be advantageously employed for preparing cetyl myristate with adequate palmitate which
COMPpTrises,

(1) admixing under reflux conditions about one mole proportion of fatty acid from
about 1 to about 5 times the same weight of phosphoric acid and from about 1 to
about 2 times the same weight of an aromatic hydrocarbon containing from 6 to
8 carbon atoms,

(2) maintaining this admixture at its boiling point under good agitation and gradually
introducing into this admixture about one mole proportion cetyl alcohol while
substantially concurrently removing water by azeotropic distillation,

(3) thereafter separating while hot the layer containing the principal part of e
aromatic hydrocarbon from the layer containing the phosphoric acid,

(4) then cooling this layer whereby a product consisting primarily of cetyl
myristate separates as crystals, and

(5) admixing under refluxed condition for 38 hours.
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1. A process for preparing a mixture of cetyl myristate and cetyl palmitate which
comprises, (1) reacting both myristic acid and palmitic acid with cetyl alcohol in the
presence of (a) a catalyst comprising phosphoric acid, (b) and at least one aromatic
hydrocarbon selected from the group consisting of toluene, xylene and mixtures thereof at
a temperature of from 65°C to 140°C, to form an aromatic hydrocarbon fraction containing
cetyl myristate and cetyl palmitate, and an aqueous fraction, (11) separating the aromatic
hydrocarbon fraction from the aqueous fraction, and (111) recovering from the aromatic

hydrocarbon fraction the cetyl myristate and cetyl palmitate.

2. The process of claim 1 wherein the ratio of the reactants 1s substantially
stoichiometric.
3 The process of claim 1 wherein the acid catalyst 1s one that will predominate m the

aqueous fraction rather than that of said aromatic hydrocarbon.

4. The process of claim 3 wherein the acid catalyst will predommate almost

exclusively 1n the aqueous fraction.

5. The process of claim 1 wherein said catalyst comprises 85% by weight phosphoric
acid.
6. The process of claim 1 wherein substantially all of the catalyst 1s retained in the

aqueous fraction.

7. The process of claim 1 wherein said aromatic hydrocarbon is toluene.

8. The process of claim 6 wherein the aromatic hydrocarbon is a mixture of toluene
and xylene.

9. The process of claim 1 wherein the cetyl myristate comprises from about 50 to

about 98% w/w of the mixture.



CA 02459087 2010-09-20

10.  The process of claim 1 wherein the recovering of cetyl myristate and cetyl

palmitate 1s by crystallisation and recovery from the aromatic hydrocarbon.

11. A process for preparing a mixture of cetyl myristate and cetyl palmitate, wherein
the process comprises reacting cetyl alcohol with both myristic acid and palmitic acid
admixed with at least one aromatic hydrocarbon selected trom the group consisting of
toluene, xylene and mixtures thereof in the presence of phosphoric acid at a temperature of
from 65°C to 140°C with agitation for from 8 to 45 hours to form an aromatic
hydrocarbon fraction containing cetyl myristate and cetyl palmitate, and an aqueous
fraction, separating the aromatic hydrocarbon fraction from the aqueous fraction, and
recovering the mixture of cetyl myristate and cetyl palmitate from the aromatic

hydrocarbon fraction.

12.  The process of claim 11 wherein recovery is by crystallisation and filtration.
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