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ABSTRACT

A process for recovering 18-methyl eicosanoic acid (18-MEA)) and/or alpha hydroxy acids (AHAs)
from woolwax acids or derivatives thereof comprises the steps of heating the woolwax acids or
derivatives thereof to 100 to 230 °C to form estolides and polymeric species; distilling to obtain a

distillate (D1) and a residue (R1); and recovering 18-MEA from the distillate and/or recovering AHAs
from the residue.
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This mvention relates to a process for recovering 18-methyl
eicosanoic acid (18-MEA) and/or alpha hydroxy acids from woolwax acids or
denivatives thereof. These matenals can be employed as active ingredients in

personal care products.

By “alpha hydroxy acids”, we mean acids of the formula:

HEC\J(%WCOEH

| |
R OH

where R ¢an be CH, or H and n s in the range 10 to 22.
The formula of 18-MEA is:

CHy

H:‘C\_//J'W’\//\/’\,/\/“\ /’\//\C H

Woolwax 15 the preferred name for the fat or grease found in the
wool of sheep, Quis gries. In its virgin unrefined state it is one of the best
preventatives for rust, bur generally woolwax 1s refined by chemical processing

mto commercially useful materials in one of two ways. Firsdy, 1t is purified by a
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refming procedure to give Lanolin. Lanolin is the refined version of woolwax and
s used primarily in a hydrated version as an emollienr o soothe, smooth and eczlm
dry or damaged skin. Secondly, the woolwax can be saponified to provide

- Separate alcohol and acid fractions. The alcohol fracton is a complex mixmure of
sterols and farty alcohols. This fraction has nurmerouys uses, prumarily to give
emollient and emulsification properties to products in the personal care industry.
By contrast, however, the woolwax acid fraction, although unlised to some extent
In the personal care industry, has not found the same number of end user markets.
T'h1s may 1n part be due to the highly complex nature of the fatty acids withun the
woolwax acid fraction which would by convention be conside}ed as an unpure
source of fatty acids when compared to the use of oil seed triglycerides or tallow.
Woolwax acids have a complex lipid profile consisting of iso, ante-iso and normal
fatry acids and is0 and normal alpha hydroxy fatty acids having carbon backbone
skeletons ranging in carbon chain length from eight to thirty carbon atoms. More
specifically the 150 and normal alpha hydroxy fatty acid carbon backbone skeletons
range in carbon chain length from fourteen to twenty six carbon atoms. Table 1.0
(heremnafter) shows the typical fatty acid groups within the woolwax acid lipid
profile and alsc indicates the typical total levels of these groups within the said
profile. The most abundant farry acid within the woolwax acid composition 1s
alpha hydroxy palmitic acid which ranges from 10% w/w to 16% w/w and, more
particularly, 11% w/w 10 14% w/w.

As the understanding of cosmetic ingredients and their potential
modes of action have advanced, a market requirement has developed for
specifically purified fractions of the woolwax acids. For example, the alpha
hydroxy acid (AHA) components are believed to reduce the symptoms 0f skin
ageing that result from sun exposure and other enviroamental factors. The effects
of the AHA's within an emollient based cream are met with reductions in the

following symptoms, mottled hyperpigmentanon, fine and course wrinkling, laxity,
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sallowness, telangiectasia and tactile roughness. The AHA product 13 believed to
exhibit these improvement qualities only when correcily formulated. In the case of

recucing skin roughness, for example, the mode of action is by limiting the degree

- of transepidermal water loss.

Contained within the ante-iso fatty acid homologﬁes of the woolwax
acid fraction is the important lipid 18-MEA. This is a major structural lipid found
as the major fatty acid species within the hair lipid matrix of mammalian hair (D.J.
Fleet, R.E.H. Wentenhall, D.E. Rivert and A.K. Allen: A comparatve study of
covaiently-bound fatty acids in keratinized tissues, Comp. Biochem. Physiol, Vo
1028, No.2, 363-366, (1992). This ante-iso fatty acid has been demonstrated as
the active ingredient when formulated within hair care products. 18-MEA is also
found as part of the wax ester matrix which makes up Woolwax. The long chain
ante-150 fatry acid is typically fourd at levels of 1% w/w to 4% w/w of the
woolwax acids, though more usually at levels of 2% w/w 10 3.5 w/w.

Because of the commercial (nterest in 18-MEA and the AHA s,
efforts have been made to obtain purified versions of these materials. For
example, the 1solaticn of AHA™s from woolwax and woolwax acids has beern
artempted using various approaches eg. transition metal chelation (A.H. Milbum
and E. V. Truter, Extractoen of 2-hydroxy acids from Wool Wax Acids. J A fi)ell
Chem; 12, 156-160 (1962} and solvent fractionation (Downing, Solvent
Fractionation of Wool Wax Acids, Aust. J. Appl. Ser., 14 (No. 1). 50-56, (1962),
and Beiersdorf AG, EP-A-355776).

A complicating factor in the separation of AHA's from woolwax and
wooiwax acids (s the thermal instability of the AHA moiery due to the presence of
the hydroxy! functionality in the alpha position which not only increases the
acidity of the carboxylic acid group but also gives a centre for further side
reactions. This thermal lability results in the formation of lactones/estolides and
polymers. The net result of these reactions means that the woolwax acid has 2

significant reduction in the total amount of AHA that can he recovered. This
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degradation is well documented (see for example W.R. Noble, A. Eisner and J.T. Scanian,
isolation of a Hydroxy Acid Concentrate from Wool Wax Acids, JAOCS. 37, 14-16,
(1960)).

As far as 18-MEA 1s concerned, the concentration of this component in woolwax
acid is fairly low, typically in the range of 1 to 4% w/w and more specifically 2.5 to 3.5%
w/w. These variations are accounted for according to the geographical location of the raw
material and the breed of sheep from which the woolwax was scoured. It would also
appear that little work has been carried out for the 1solation of this material from
woolwax. Work has been done to isolate the integral 18-MEA from the hair lipid matrix
of mammalian hair but, this is not a commercial route since i1t does not permit the recovery
of large enough quantities of the acid for the personal care market. Attempts have been
made to synthesise 18-MEA but, in general, these involve complex multistep processes
which inevitably result in low yielding routes to the desired product. The synthetic
material also faces the problem of being accepted within the personal care sector as it has
not been derived from a natural source which automatically places it at a disadvantage.

It is therefore, highly desirable to achieve a cost effective and robust process to
isolate both an AHA enriched and an 18-MEA enriched lipid blend directly from woolwax
acids.

According to the present invention, there is provided a process for recovering
18-methyl eicosanoic acid (18-MEA) and/or alphahydroxy acids from woolwax acids or
derivatives thereof, which comprises heating the woolwax acids or derivatives thereof to
100° to 230 C to form estolides and polymeric species; distilling to obtain a distillate and
a residue; and recovering 18-MEA from the distillate and/or recovering alpha hydroxy
acids from the residue.

In accordance with an aspect of the present invention there is also provided,

a process for preparing 18-methyl eicosanoic acid (18-MEA) and/or an
alpha-hydroxy acid (AHA), which process comprises:

a) heating to 100° to 230°C woolwax acids or a derivative thereof that forms

an estolide or polymer under process conditions;
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b) distilling the estolides and/or polymers resulting from step (a) to generate a
dilstillate (D1) and/or a residue (R1); and, optionally,

C) further processing the distillate (D1) and/or the residue (R1) resulting from
step (b).

The process of the invention surprisingly relies for its selectivity on the ability of
the AHA’s to form the estolide and polymeric species. This has hitherto been seen as an

undesirable feature in the 1solation of AHA’s from
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wOOlwax.

The preterred feedstock of the invention is the waolwax acids as
obtamed from saponificanion of woolwax, but cerrain derntvarives of woolwax acids
can also be used as the feedstock for this invention, provided that the derivatives
form estwlides and polymers upon heat treatment. Suitable derivatives would be
esters mvolving the acid functionality of the woolwax and/or esters of the nydroxyl
funcuenality of the AHA's. Examples of suitable derivatives would include
methyl, ethyl and propyl esters of the woolwax fatry acids. and formazes and
acetates of the AHA’s within the woolwax acid mixtures. Preferably, wodlwax
acids are used as this involves fewer processing steps and in this wiy gives the 18-
MEA concentrate in the more desirable free acid form. The form of the AHA has
no consequence as the saponification step hydrolyses diré‘ctiy tc the ree farty acid,

In the process of the mveniion, the woolwax acid (or derivarives)
feedstock 1s heated to 100°C to 230°C, preferably 150°C to 200°C, most
preferably 166°C to 180°C. The heating is generally mainrained for about | to 48
hours, preferably 3 to 16 hours, and maost preferably 5 to 10 hours. A vacuum can
be used to displace the equilibrium towards estolide/polvmer formation. A catalyst
may be used ar this stage but we have found that the reaction will proceed weil
uncatalysed. If a catalyst is used, however, then conventignal estarification
catalysts such as sodium hydroxide, sodium methoxide, sodium ethoxide,
potassium hydroxide, potassium tert-butexide, mineral acids like phosphorus acids,
for example phosphonic acid or nypophosphorus acid, sulphuric acid, hydrochloric
acid, and organic acids like methane sulphonic acid and p-toluene sulphonic acid.
are suitable, These catalysts are merely sxamples as will be appreciared by those
skilled mn the art, and any suitable matenial that speeds up the desired reaction may
be employed for the purposes of catalysing the reaction, providing the desirad final
polymeric material is prepared.

Following the interesterification reaction, the product is distilled

under vacunrg, preferably less than 1x10" mbar and rmost preferably less than
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1x10? mbar, at a temperature of between 150° and 2350°C to yield a distillate (D1)
depleted in AHA's and a residus (R1) compnising essentially interesterified
AHA’s. The distllation can be a separate stage or a direct stage. The separate
procedure is described 1n full below and an example of a direct procedure 15 given
in the Examples. The interesterification and total distllation can be achieved 1n a
vessel capable of handling vacuums of the level described.

Following the distillation, the AHA's may be recovered Tom the
residue (R1). Thus, for example, the residue may be saponified 10 y1eld the fatry
acid soaps of the AHAs. This saponification can, for example, be camed out
using an alcoholic solution of an appropriate base, for example sodwm or
potassium hydroxide, in water but it will be appreciated by those skilled in the art
that other conditions can equally be used. The soaps mé? then be purified such as
by solvent extraction. We have used n-hexane to extract the unsaponifiable
components from the aqueous alcoholic solution of the soaps but it will be
appreciated that any solvent which is tmmiscible with the aqueous alcoholic phase
and has sufficient solubility for the unsaponifiable by-products, can be used.
Examples include, for example, petroleum ether 40/60 bp., pemroleum ether 60/80
bp and diethylether. The purified soaps can then be acidified to regenerate the free
fatry acid. The types of acid that can be used for the purposes of hydrolysing the
soaps are not limited to the more common mineral acids, for example hydrochloric
acid and sulphuric acids, but as will be appreciared by those skilled in the art, any
strong acid can be used either as a sclution or as 2 bound acid, for exampie an ion
exchange resin.

The free AHA concentrate thus obtained may be further purified dy
distillation under vacuum, preferably less than [x10™" mbar and most preferably
less than 1x 107 mbar, at a temperature of between 100°C and 230°C, preferably
hetween 110° and 200°C and most preferably between 120°C and 180°C, to vield
a distillate (D2} elevated in AHA's and a residue (R2) essentally comprising fugh

molecular weighr fatty acids and some interesterified AHA’s., The concentration
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of AHA's in the purified product (D2) will depend on the concentranon of AHA's
within the original raw material woolwax acids whick is itself a natural product
and will of course be variable. However, typically we would expect the ratio of
AHA% in the punified product to AHA%Y n the raw material, to be in the range of
about 1.1 to 3.0, more preferably 1.3 10 2.5, and most preferably 1.7 10 2.2

The 18-MEA lipid fraction can be denved by processing the distillate
(D1) tn a number of different ways. We prefer to use either distillanon, urea
inclusion complexation or chromatcgraphic refining, or a combination of the thres
processes to cbtain the desired 18-MEA level within the finai concentraie. Our
preferred route is that of disullation folicwed by chromatographic-retirung as this
has less environmental impact with respect to the disposal of the waste inclusion
complex, namely the urea and wasie farty acid. If an méi‘usion complex agent 15 ©
be used. it must be appreciated by those skilled in the 211 that any conventional
inclusion forming complex agen: can be used under appropriate condinons.

The disnllate (D1) obtained as described above may be further
purified by distillation under vacuum preferably less than [x10" mbar and most
oreferably less than 1x10™ mbar at a temperature of berween 100°C and 230°C,
preferably berween 110°C and 200°C and most preferably berween 120°C and
180°C, w yield a distillate (D3) elevated in 18-MEA and a residue (R5) comprised
essentially of higher molecular weight fatty acids and low levels of interestenified
AHA's. Clearly, the concentration of 18-MEA in the purified product (D3) will
depend on the concentration of 18-MEA within the original raw material WOQIWiX
acids which is itself a natural product and will of course be vanable. However,
typically we would expect the ratio of [8-MEA% in the purtfied product 10 18-
MEA% in the raw material, to be In the range of about 1.1 to 1.0.

The distillate (D3) thus obtained may be further purified by
distiilation under vacuum, preferably less than 1x]10"! mbar and most preferably
less than 1x107% mbar, at a temperature of berween 80°C and 230°C, preferably

between 55°C and 190°C and most preferably berween 105°C and 160°C, yield
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a distitiate (D4) depleted in 18-MEA and a residue (R4) comprising an elevated
level of 18-MEA. Cleariy the amount of 18-MEA in the purified restdue (R4) will
depend on the concentration of 18-MEA within the previous distillate (D3} which
will also be affected by the concentration of 18-MFEA within raw material
woolwax acids which is itself a natural product and will of course be variable.
However, typically we would expect the ratio of 18-MEA% in the purified residue
(R4) to 18-MEA% in the raw matenial, to be in the range of about 1.0 to 10.0
more specifically in the range 2.0 10 5.0. It will also be appreciated that the
distillanon conditions can be altered in any combination and are not limitng. For
exampie conditions can be used where the residue (R3) contains the elevated levels
of 18-MEA and then the disallate (D4) also has clevated levels of 18-MEA.

Any 18-MEA concentrate can be chromatdgraphicaily refined to give
a deswred product specification. Usually the 18-MEA fatty acid concentrate is
solubtlised in an appropriate sclvent. One suirable solvent is n-hexane bur it wil
be appreciated that any solvent which is miscible with the farry acid with sufficient
solubility power will be suttable, for example petroleum ether 40/60 bp., petroleumn
ether 60/80 bp or diethylether, can be used. In our process, we prefer to dissolve
about | part fatty acid in about | part solvent, though the degree of solute
concentration withun solvent is not critical. The process can be performed at any
temperature provided a compleze solution 1s maintained. If the solution is to be
heatzd, it is preferﬁbly performed safely at the appropriate temperature below the
boiling point of the solveat. The fatry acid solution is then passed through an
approprate mnert absorbent earth to remave the odour bodies, colour bodies and
polar species from the solution. The amount of earth that is used depends on the
degree of colour improvement or, odour removal thart is required. Typically the
ratio of farty acid used to earth used is in the range of abour 0.5 1o 4.0, preferably
0.9 to 2.0 and most preferably 1.0 to 1.5. This process can also be used 1o further
concentrate the 18-MEA which depends to some extent on the ratio of farty acid

used to earth used, which dictates how much material is absorbed onto the earth.
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For example, if 8% of polar fatty acids are totally removed by the earth from the
original fatty acid mixture, the level of 183-MEA will be further elevated by 8%
WiW.

The distillates (D1 and D3) and residue (R4) may be further punfied
by removing the normal saturated fatty acids by formation of inclusion
complexation from the fatty acid mixtures. We prefer to use urea as the inclusion
complex forming agent and indusmal methylated spirits as the soivent, but 1t will
be appreciated by those skilled tn the art that these conditions/reagents are not
critical. Typically the ratio of urea to industrial methylated spirits is in the range
of 1 to 10, preferably 2 to 8 and most preferably 3to 5. The ratio of distillates (D1
or D3) or residue (R4) to urea is also not critical and typically the range 1s about
0.25 to 10, preferably 0.75 to 4 and most preferably 1 to 3.

[n a further aspect of the invention thers is provided a cosmetic
product containing 18-MEA or an AHA produced according to the process of the
present invention, The cosmetic product may be included in compositions for hair
treamnent, such as sha.mpoos; conditioners, permanent waves, or for skin teatueat,
for example creams, lotions, serums and make-up. '

In order that the invention may be more fully understood, the

following Examples are given by way of illustration only.
Example 1. Interestenrification and Direct Distillation of Woolwax Acids

A feedstock of woolwax acids (8.0 g, acid value 127.8 mg KOH g) was stured
and heated to 170°C under a full vacuum (1 mbar) for 3 hours in 2 Kugelrohr™
.laboratory distllation unit with a three bulb set-up. After this ume, the
temperature was mncreased 230°C for the distillation. After 2 hours, the
apparatus was cooled o givé a brown waxy residue (3.0 g, 37.5% w/w acid value
40.0 mg KOH g*) and an amber solid distillate (5.0 g, 62.5% wiw, 198.0 mg
KOH g'). The farry acid compositions were determined as follows: The non-

~ esterified products, that is those having been prepared as distillates or hydrolysed
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fatty acids, were refluxed bneily with the appropriate quantity of N-O-bis-

(mmethylsilyDtrifluoroacetamide followed by gas chromatographic analysis.

The interesterified products, that 15 those prepared as polymeric materials, were
initially saponified to their corresponding soaps, hydrolysed to the free fatty acid
and refluxed briefly with the approprate quantity of N-O-bis-
(trimethylsilyDuifluoroacetammude, followed by gas chromatographic analysis. The
fatty acid compositions for the residue and distillate are shown in tables 2.0 and

3.0, respectively.
Example 2. Interesterification of Woolwax Acids

A feedstock of woolwax acids (3000.0 g. acid value 127.8 mg KOH g"') was surred
and heated to 170°C under a ful! vacuum (1 mbar) for 6 hours. After this ume, the

polymerised product was cooled to room temperature to give a brown waxy solid

(2970.0 g, 59.0% w/w, acid value 78.6 mg KOH g").
Example 3. Distillanon of [nterestenfied Woolwax Acids

The interesterified woolwax acids (1776.4 g) were distilled on a CD-6 thin film

evaporator under the following conditions;

Feed 1776.4 g
Evaporator 205°C
Condenser 70°C
Vacuuml 4x10” mbar
Feed rate 6/8 ml min”
Wiper speed 7

Distillae (D1) 693.1 g (Table 4.0)

' wbevEA & it ] 0 4N P A I ’
. R L LT
D ..A.A.MM‘M'“N“V" s



CA 02277620 1999-12-08

- 1]

Restdue (R1) 10733 ¢
L0OSses 10.0 g

- Example 4. Saponuficanon and Extraction of The Interesterified Woolwax Acid
Residue (R.1)

The distilled interesterified woolwax acid residue ((R1), 15.0 g), industriai
methylated spirits (50 ml), distlled water (25 ml) and potassium hydroxide (2.0 g)
were refluxed for | hour. After this time, the reaction mixture was cooled to
approximately 50°C and diluted with more distilled water (15 ml). This solurion

was exmracted with diethylether (3x10 ml) to remove the unsaponifiable material,

The ethereal phase was washed with dilute agueous pota.ssium hydroxsde ((2%
w/w KOH in cold disdlled water), 2x5 ml). The agueous phases were combined
and acidified to pH1 with cold dilute aqueous hydrochloric acid (10% v/v) and

extracted with diethylether (3x10 ml), washed to neutrality with cold distilled
water and dried over anliydrous sedium sulphate. The resulring solution was

firered and evaporated under vacuum to dryness to yield a brown waxy solid,
(125 g, 83.3% W:’W).

Table 5.0 shows the lipid profile for the saponified/hydrolysed enhanced AHA

product.

Example 5. Saponification and Extraction of The [nteresterified Woolwax Acid
Residue (R1)

The disulled interesterified woolwax acid residue ((R1), 15.0 g), industrial
methylated spints (30 ml), distilled water (25 ml) and potassium hydroxide (2.0 g)
were refluxed for 5 hours. After this time, the reaction mixture was cooled to
approxamately 50°C and diluted with more distilled water (13 mi). Ths solution

was extracted with diethylether (3x10 ml) to remove the ursaponifiable material.
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The ethereal phasz was washed with dijute aqueous potassiwm hydrexide (2%
w/w KOH in cold distilled water), 2x5 mi). The aqueous phases were combined
and acidified to pH1 with cold dilute aqueous hydrochloric acid (10% v/v) and
exirasted with diethylether (3x10 ml), washed to neutrality with cold distilled
water and dned over anhydrous sodium sulphare. The resulting solution was
filtered and e¢vaporated under vacuum to dryness 1o yield a brown waxy solid (12.0
g, 80.0% w/w).

Table 6.0 'shows the lipid profile for the saponified/hydrolysed enhanced AHA

product.

Example 6. Saponification and Extraction of The LI'JIEI'&aTE‘.'F;xICd Woolwax Acid
Residue (R1) .

The distilled interesterified woolwax acids residue ((R1), 583.0g), industrial
methylated spirits (500 ml), distilled water (500 ml) and porassium hydroxide (90
g) were stirred under reflux for 5 kours. After this time. the reaction mixmure was
Cooled to approximately 30°C and diluted with more distilled water {1000 ml).

Ths solution was passed through a counter current of n-hexane (3x1000 ml) at

33°C to extract the unsaponifiable material.

The aqueous phase was acidified with dilute nydrechiarie acid (1000 mi of 10%
v/v) and stirred for 40 munutes to afford complete hydrolysis. The free fatty acids
were then extracted mn warm n-hexane (2000 ml, 40°C) and washed to neutrality

With agueous isopropyialcohol (5x500 ml, 30% v/v IPA in water).
Finally, the free famy acids were evaporated to dryness under reduced pressure at
80°C for 40 minures and then cooled to room temperature t¢ give 4 Drown waxy

solid (480.0 g, 82.0% wiw).

Tabie 7.0 shows the lipid profile for the saponified/hydrolysed enhanced AHA
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progduct.

Example 7 Distillarion of Hydrolysed Interesierified Woolwax Acids

The hydrolysed interesterified woolwax acids (from Example 4 above) were finally

distilled on a2 CD-6 thin film evaporator to give the final distillate (D2) and a

residue (R2) under the followimng conditions:

Feed 4110¢g

Evaporator [65°C

Condenser 75°C

Vacuum 5x10” mbar

Feed rate 6/8 mnl min

Wiper spead 7

Distillate (D2) 238.8 ¢ (Table 8.0)
Residue (R2) 162.8 ¢ (Table 9.0)
L.osses 94 ¢

The final distillate (D2) had the follewing analysis:-

Colour (Gardner) 5

Acid Value 166.0 mg KOH ¢
Saponification Value 166.5 mg KOH g
fodine Value | 7.4

Motisture <0.1% wiw

Slip Point 38.6°C

The fatty acids compositions for the distillate (D2) and the residue (R2) are shown

in tables 8.0 and 9.0 respectvely.
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Example 8. Distllation of Distllate (D1)

The mteresterified woolwax acid distliate \D1) was re-distilled on a CD-6 thin

- film evaporator to give a distillate (D3) and residue (R3) under the following

conditions:
Feed 237 g
Zvaporator 150°C
Condenser 70°C
Vacuum 3.5x10” mbar
Feed rate 6/8 ml min"
Wiper spezd 7
Distllate (D3) 142.0 g (Table 10.0)
- Kesidue (R3) 84.0¢g (Table 11.0)
Losses 8o ¢g

The farty acid compositgons for the distillares (D1) and (D3) and the residue (R3)

are snown in Tables 4.0, 10.0 and 11.0 respectively.

Example 3 Re-distillanon of Distiliate (D3)

The distillare (D3) was re-distilled on a CD-6 thin film evaporator to give a new
disuliate (D4) and residue (R4) under the following conditions:

Feed | 1389 ¢

Evaporator 113°C

- ded et
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Condenser 65°C

Vacuum 3.5x10* mbar
Feed rate 6/8 ml min™

Wiper speed 7

Distillate (D4) 77.3 g (Table 10.0)
Residue (R4) 55.1 g(Table 11.0)
Losses 6.5 g

The fatty acid compositions for the distilate (D4) and the residue (R4) are shown

in tables 12.0 and 13.0 respectively.
Example 1¢ Chromatographic Refining Residue (R4)

The residue [(R4), 30.0 g], was dissoived in n-hexane (30 mi) and passed through
tonsil earth (45.0 g) at 40°C. The colurnn was cleared with 2.5 column volumes ¢f
n-hexane, The solution was evaporated to dryness and finally stripped fres of
residual n-hexane under a full vacuum (<1 mm Hg) 2t 70°C for 3 hours to give a
pale yellow oil which solidified to give a pale yellow waxy solid (22.35 gJ,

84.5%). The final super-refined product had the {ollowing analysis:

Colour (Gardner) 4

Acid Value 155.7mg KOH g’
Saponification Value 156.0 mg KOH ¢
Moisture <0. 1% wiw

Ship Pomnt 51.0°C

The fatty acid profile for this product 1s given in Table 14,0

Example 1. Chromatogrzphic Refining Distllate {(D1)

S aarae e AR o A At I O TAC A AR a3 . 3T A pypy P P
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The distillate [(D1), 17.0 g] was dissolved in n-hexane (30 ml) and passed through
tonsil earth (17.0 g) at room temperature, The column was cleared with 3.0
column volumes of n-hexane. The solution was evaporared to dryness and finallv
- stripped free of residual n-hexane under a full vacuum (<1 mm Hg) at 70°C for 3
hours to give a pale yellow oul whuch solidified 1o give a pale yellow waxy solid,
(11.0 g, 64.7%).

The farry acid profile for this product is given in Table 15.0
Example {2, Urea Inclusion Compliexation of Disullate (D1) .

The distillate ((D1), 10.0 g), urea (15.0 g) and industmal methylated spiric (60 mi)
were stired under reflux far 2 hours and then cooled to room temperature with
stirring overnight, The resulung inclusion complex (¢clathrate) was removed by
filtraton and ser aside and the supernatant evaporated to dryness under vacuum,
The evaporated residue (non-clathrate) was taken up in n~hexane (73 ml) washed
with dilute phospheric acid (0.5% w/w), 100 ml), then washed to neumaliry With
cold distilled water and dred over anhydrous sodium sulphate. The resultng
solution was filtered and evaporated under vacuum to dryness to yield an amber
waxy solid (4.6 g, 46.0% w/w).

The fatty acid composition for this non-clathratable product is given in table 16,0,

see pelow;

The clathrate was diluted with water and adjusted 10 pH1 with cold concentrated
hydrochloric acid. This mixmure was extracted with n-hexane (2x30 ml) washed
with dilute phosphoric acid (0.5% wiw, 100 mi), then washed to neutrality with
cold distilled water and dried over anhydrous sodium sulphate. The resulting
solution was filtered and evaporated under vacuum to dryness to yield an amber

waxy solid, (2.5 g, 25.0% w/w),

Vom0 e S T e RS E ey P Sl ety b
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The fatty acid composition for this clathrarable product is given in Table 17.0.

Example 13, Urea Inclusion Complexation of Distiliate (D 1)

The distzllate ((D1), 10.0 g), urea (6.0 g) and industial methylated spirits (24 ml)
were stirred under reflux for 2 hours and then cooled to room temperature with
sturing overnight. The resulung melusion complex was removed by filtzation and
set aside and the supernatant evaporated to dryness under vacuum. The evaporated
residue was taken up in n-hexane (75 ml) washed with dilute phosphoric acid
(0.5% wiw, 100 ml), then washed to newwaliry with cold distilled water and dried
over anhydrous sodium suiphate. The resulting solution was filtered and
evaporated under vacuum to dryness to yield an amber waxy solid, (5.4 g, 54.0%
W/ W),

The fatty acid composition for tis non-clathratable product 15 given in Table 18 0.

The clathrate was diluted with water and adjusted to pH ! with ¢old concentrated
hydrochloric acid. This nmuxture was extracted with n-hexane (2x30 ml) washed
with dilute phosphoric acid (0.5% w/w, 100 ml), then washed to neutrality with
cold distilled water and dried over annydrous sodium sulphate. The resulting
solution was filtered and evapaorated under vacuum to dryness to yield an amber
waxy solid, (2.1 g, 21.0% w/w).

The fatty acid composition for thus clathratable product is given in Table 19.0.
Exarpple 14, Urea Inclusion Complexation of Distillate (D1}

The distillate ((D1), 10.0 g), urea (10.0 g) and industrial methylated spirits (40 mi)
were stired under reflux for 2 hours and then cooled to room termperature with
stirring cvernight. The resulting inclusion complex was removed by filration and

set aside and the supernatant evaporated to dryness under vacuum. The evaporated

T . i - Iy warcawyery SOTTETRETERTENER S A e e o d
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residue was taken up m n-hexane (775 m!) washed with dilute phosphoric acid
(0.5% w/w, 100ml), then washed to neutraiity with cold disnlled water and dned
over anhydrous sodiurn suiphate. The resulting solution was fitersd and

" evaporated under vacuum to dryness to yield an amber waxy sobz, (3.0 g, 50.0%

w/wW),

The fatty acid composition for this non-clathratable product s given in Table 20.1.

The clathrate was diluted with water and adjusted to pH1 with cola concentrated
hydrochloric acid. This mixnre was exracted with n-hexane (2x30 ml) washed
with dilute phosphoric acid (0.5% w/w, 100 ml), then washed 'to neutralicy with
cold distilled water and dried over anhydrous sodium sulphate. The resulting
solution was filtered and evaporated under vacuum to dryness to yield an amnber
waxy solid, (2.2 g, 22.0% w/w)

The fatty acid compositicn for this clathratable product is given 1n Table 21.0.

The following Tables have been referred to hereinabove.
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Table 1.0 Typicsl fatty acid composition of woolwax acids.

Lipid Profiles

'a C1itoacC1e
a C21

g C23t0 2 C28
Group Total
nCi0ton C30
Group Total

1 C1C to i C28
Group Total
C14 OH o C24 OH
nCi18e OH
Groug Total

Higher molecuiar
Weight/Unknowns

Grand Tota

Table 2.0 Fatty Acid Com
_Ipid Prafiles

aC11t0a C1¢
a C21

a C23 to a2 €268
(aroup Totai

n C10 to n C30
Group Total

| C10 to i C28
Group Tota!
C14 OMH ta 24 O
nC18 OH
Group Total

Higher moiecular
Weight/Unknowns

Grand Total

e rne e e N L ) ey SATNING RO At R TP N § RS 4~ AR 1 el L e A - s =T .

1%wiw

12.8
3.6
3.5
28.0
14.8
14.8
23.3
23.3
17.4
14.0
25.4

1G.5

100.0

pusition The Residue (Sxamsle 1),

IYowiw

6.8
Z.1
. 10.0
18.G
10.8
10.6
17.3
17.5
21.0
23.3
42.3

10.7

100.0
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Tabie 3.0 Fatty Aad Composition The Distlilate (Example !}.
Lipid Profiles /% wWiw

a C1ttca 019
a C21
a CZ23toa 28
Group Totel
n €10 ton C30
Group Total
| C10 o i C28
Greup Total
C14 OH to C24 OH
n C16 OK
Graup Totat

Higher mclecular
Yeight/Unknowns

Grand Totai

Tabie 4.0 Fatty Acid Camposition of Distillate (D1) (Zxample 3).

Lipid Profiles

a C11toaChg
a 21

a C23to a £2¢
Group Tota

n Ci10ton €30
Group Total

1 C10 to i C28
Graup Total
C14d QH to C24 OH
n C16 OH
Group Total

Higher molecuiar
Weight/Unknowns

Grand Total

26.1
3.1
2.1
31.3
20.3
20.3
31.2
31.2
£.2
6.4
1.6

100.0

/Saw i

1.9
4.4
13.5

33.E

22.5
2258

31.4

1.4

8.2
2.9
8.3

100.0
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table §.0 Fatty Acid Composition of The Residue After 1Raur Sapenification
(Ezample 4).

Lipid Profiles [Slaw i
a Cl11toz C19 5.7

a C21 2.0

a C23 to a C29 5.0
Group Totaf 12.7

n Ci0ton C30 g.3
Group Total 5.3

t C10to i C28 S 4
Group Total 9.4
C14 QOH {0 C24 OH 23.58
n C16 OH 29.0
Grouo Total S52.8

Higher malecuiar
Weight/Unknaowns 18.0

Grand Total 100.0

Table §.0 Fatty Acid Compasitiar of The Residue After SHours Saponficzton
(Example 3).

Lipid Profiles [Sawiw
3 C11toacCis 88

a C21 2.5

a 23 taa C28 5.2
Group Total 17.58
nCi10 ton C3¢Q g8
Group Total 9.8

} C10 to | C28 14.9
Group Total 14.9
Ci14 OHto C24 OH 22.3
n C1& O 27 4
Group Total 43.7

Higher molecuiar
Weight/Unknowns 8.1

Grand Totz 10G.C

PP ; L e R LR o & s Ve e a0y MRt R I R A A | AL Bt - ek S i s s
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Table 70 Farty Acic Compaesition of The Saponffied Residue (R1) (Example 6)
Lipid Profiies [Chawiw

aClttoa C1l8 - 8.2
a C21 2.2
a C23 to a C2§ 5.0
Group Total 14.4

n C10 to n C30 8.4
Group Total g8.4
| C10 to | C28 11.7
Group Total 14.7
Cid4 OH o C24 OH 16.2
n C16 OH 21.8
Group Tetal 37.6
Higher molacular

Waeight/Unknowns 28.9
Grand Total 100.0

Table 8.0 Fatty Acid Composiiion of Qistillata (02) (Example 7).

Lipid Profiles | R AYYATY
aCl11toaCi18 11.6
a C21 2.6

a C23 toa C29 2.0
Grocp Tetal 18.2

n C10 to n C30 10.3
Group Total 10.3

| C10toi CZ8 14.1
Group Total 14.1
C14 O to C24 OH 20.0
n C16 OH 26.7
Croup Tota 487

Higher molecular
wWeightAUnknawns 12.7

Grand Total 100.0
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Tabie 5.0 Fatty Acd Composition of Residue (R2) (Example 7).

Liptd =rofiles (oW W
a Ci1toa C18 Q.5
g C21 1.0
aC23tcaC2¢ 13.4
Group Total 14.9

n C10 to n C3C 8.9
Group Total g.9

i C10to i C28 .5
Group Total 9.9
C14 OH to C24 CH 10.3

n C16 Ok 3.
Group Total 13.4
Higner melecuar

Weight/Unknowns 23.3
Grand Total 1C0.0

Table 10.0 Fatty Acid Compostion of Distillate (D3) ¢(Example 8).

Lipid Profiles [Yhwiw
aCi1toag 19 18.5
a C21 5,2
a C23 to a C28 4.8
Group Totat 28.3
nC10 te n C30 22.7
Group Total 22.7
| C10 to § CZ8 35.5
Group Taotal 38.5
C14 QHto CZ4 O i
n C16 O 3.7
Group Total 7.2

HMighar moiecuiar
Weight/Unknawns 8.3

Grand Total 100.0
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Table 11.0 Fatty Acd Compasition of Residus (R3) (Zxample 8).

Lipid Profiies

- aC11toaC19
g C21

a C23 to g 029
Group Total

n C10to n C30C
Greoup Total

| C10 to | C2E
Group Total

Cl14 OH o C24 CH
n C16 OH
Group Tatal

—igher molecular
Weigh/Unknowns

Grand Total

[Ywiw

1.5
2.3
23.9

27.7
17.1
17.1

18.6
18.6

1.3

0.7
2.0

34.6

100.0

fable 12 0 Fatty Acid Compasition of The Distillate (D4) (Example 9).

Lipid Froflies

a C1ttoca 218
a C21

a CZ3 to a8 C28
Group Total

n Ci10ton C30
Group Tota!

| C1Q to i C28
roup Total
C14 Ot C24 OH
nC18 OH
Group Total

Higher molecular
Weight/Unknawns

Grand Total

/YW AW

21.9
1.8
0.1
23.5
23.4
23.4
37.7
a7.7
2.7
3.5
8.2

9.4

100.0
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Tabie 13.0 Fatty Acid Compasiaon of The Residue (R4) (Example 9).
Lipic Frafiles %W
g Ci1loa Cl9 8.7

g C21 | 10.6
2 C23to a C29 11.4
Group Total 3Q.7
n C10 to n C3C 2C.1
Group Total 20.1
i C1C to | CZ8 29.4
Group Total 29.4
C14 CHto C24 OH 4.7
n C16 OH 3.7
Group Total 8.4
Higher molecular .

Weight/Unknowns 11.4
Grand Tofal 10G.0

Table 14.0 Fatty Acid Composition of The Super-Refined Residue (R4) Example

10). ‘
Lipid Prafiies

aClttcaCtg
a C21

a C23 to a C29
Group Total

n C10 te n C30
Group Total

1 CiQto 1 C28
Group otal
C14 OH ta C24 OH
nC16 OH
Group Total

Higher malecular
Weight/Unknowrns

(Grand Total

) HORERCARADNIIOM M TR hew Sl At e et
e praa e ey EVEBAMAIA A + Fonduing e s e 43 i TERATIR L, AR AR = SR 0D A .

S w Ay

8.7
12.3
12.1

34.1
18.5
18.¢
33.5
33.3°

0.2

0.5
Q.7

11.8

1C0.0



CA 02277620 1999-12-08

- 26 -

Table 15.0 Fatty Acid Compositicr of The Chromaccgraphically Refined Digrillare
(D1) (Example 11).

Lipid Froflies {Yowiw
a C11 to a C18 16.5
a C21 4.7
a C23 to a C25 10.6
Graup Total 34.8

n C10 tc n C30 23.2
Group Total 232

i C10 to i C28 32.3
Group Tatal 32.3
C14 QM to CZ24 OH 5.1
n C16 OH 2.3
Group Total /.4

=igher molecu.ar
Weight/Unknewns 2.3

Grand 7Totat 100.0

Table 16.0 Fatty Acid Compasition of The Non-Clatnratable Fatty Acids of Distilate
(D1) (Exazple 12).

Upid Frofilas [P wiw
a Cilttoe C18 25.0
a G2 8.1

a C23tc a2y 4.3
Group Total 38.4

n C10 ton C30 12.4
Group Total 14.4
1 10 1o § CZE 31.4
Group Total 31.4
Cid4 OH to C24 OH 3.1
n C18 OH 3.3
Graug Total 6.9

Highier motecular
Weignt/Unknowns 10.¢

(arand Tolzal 10C.0
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Tatle 17.0 Fatty Acd Compesition of The Clathratable Fatty Acids of Distiliate (D)

(Example 12).
Lipid Profiles

2C11toa C1g
a C21

a C23 1o a C29
CGroup Total

n C10 to n C30
Group Taotal

i C10 to | CZ8
Group Total
C14 OH tc C24 OH
nC18 OH
Group Total

HMigher molecular
Weignt/Unknowns

Grand Totat

Table 18.0 Fatty Acid Composition of The Nan-Clathratzbie Fatty Adas cf Disullate

(D1) (Example 13).
Lipid Froflies

a C11toa Ci15

a C21

a CZ23toa C2¢
Group Total

n CiC o n C30
Group Total

| C1C to | CZ8
Group Total

C14 QH to C24 OH

nCi6 OH
Group Total

Higher mclecutar
vyeignt/Unknowns

Grand Tota!

CA 02277620 1999-12-08
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[Yewiw

8.7

3.1
20.8

28.6
21.8
21.9
28.2

28.2
0.8

0.8
1.4

18.8

100.C

%W/

23.4
8.7
g.5

37.9
15,1
15.1
28.7

28.7

2.7
3.2
5.8

11.4

100.C
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Table 19.0 Fatty Acid Compasiticn of The Clathratable Fatty Acids of Distillate (01)
(Zxazmple 13).

Lipid Proflles 1%avv i
a C11 10 a2 C1¢9 £.2

a C21 2.4

a C23 to a C29 16.3
Group Tatal 25,1

n C10 to n C3C 243
Group Tatal 24.3

| C10 to 1 C28 28.0
Group Total 28.0
C14 QH tc C24 OH Q.
n Ci& Ok .8
Group Total 1.7
Higher moiscular

Weight/Unknowns 18.8
Grand Total 10Q.0

Tabte 20.0 Fatty Acid Campgesitian of Tne Nan-Clathratable Fatty Adds of Discliate
(D1) )YExample 14).

Linid Profiles Srawiw
aCiltaaCl1d 21.5
a C21 5.3

a C23 1o g C2¢ Q.2
Group Total 3€.0

n C10 to n C3C 16.1
Group Tetal 16.1

1 C10 to 1 C28 29.0
Group Tetal 28.0
C14 OH to C24 OH 2.5
nC1€ OH 2.8
Group ictal 5.3

Higher maelecular
wWeight/Unknowns 13.6

Grand Total 100.0
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Table 21.0.Fatty Acid Campesition of The Clathratabie Fatty Acids of Distliate (D1)

(Example 1&)
Lipid Frofiles

a Ci1toa C18
a C21
aC23tozC28
Group Total
0 C10ton C30
Group Total
i C10 te i C28
Group Total

C14 OH to CZ24 OH
n C16 OH
Group Total

Higner molecular
Weight/lUnknowns

Grand Tolal

Notas:

a’ ante-isq. i 1sa, 0 narmal QR 2-hydraxy, fafty acids

/S WiN

13.2
3.9

17.2

33.9

25.4
26.4
28.3

28.3
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Water phase
Glycerin (Croderel GV3000) (1) A st 974
Triethanolamine topH 40
Delonised water to 100 wt %
Perfume, Preservative, Colour qs

(1) Supplied by Croda Chemicals.

The oil and water phase ingredients, except the perfume, were
prepared separately at between 65° and 70° C with stirring. The water phase
ingredients, except the perfume, were added to the oil phase whilst maintaining the
temperature and stirring acnon The perfume was added with stirring o the

mixture when the cream had cooled to below 45°C and the pH was adjusted to 4.0.
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From the foregoing, it can therefore be seen that the present invention
provides a process for preparing 18-methyl aicosanoic acid (13-MEA) and/or
an alpha-hydroxy acid (AHA), which process comprises:

(a) heating to 100 to 230°C woolwax acids or a derivative thereof that forms
an estolide and/or polymer thereot under process conditions;

(b) distilling the estolides and/or polymers resulting from step (a); and,
optionally,

(c) further processing the distiliate (D1) and/or the residue (R1) resuiting from
step (b).

Such further processing may comprise further distiliation to produce a secona
or subsequent distillate and residue, D3 and R3 in the case of direct re-
distillation of D1, followed by D4 and R4, or D2 after saponification and
hydrolysis by a saponifying and hydrolysing agent of R1; which distillates and
residues may be further purified by one or more of inclusion compiexation
and/or chromatography, as described in more detail hereinbefore.

Particular derivatives of woolwax acids that may be used in the process are
esters theraof. such as straight or branched chain alkyl esters, for @xampie,
wherein the alky! group has from 1 to 10, such as 1 to §, preferably 1 10 4
carbon atoms. Suitable examples of such derivatives are therefore are

methyl, ethyl or prapyl esters of a woolwax fatty acid, or a formate or acetate
of an AHA.

The present invention therefore further provides a compound selected from
the group consisting of 13-MEA and AHAs whenever produced by a process
according to the invention. Particularly preferred compounds are those such
as 18-MEA and alpha-hydroxy acids having from 8 to 30, more preferably, 14
to 26, carbon atoms, such as alpha-hydroxy palmitic acid.

In view of the previously-mentionad uses to which the 18-MEA and AHAs may
be put, the present invention further provides a cocsmetic product or emollient
comprising a compound prepared according to the process of the invaiton,

oreferably in a form suitabie for application to the hair or skin. Therefore the
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invention still further provides a method for the treatment of hair or skin, which
method comprises administration to the hair or skin of a compound prepared

according to the process of the invention.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A process for preparing 18-methyl eicosanoic acid (18-MEA) and/or an
alpha-hydroxy acid (AHA), which comprises distilling a woolwax acid composition which
contains estolide and/or polymer thereof and which is obtained by heating woolwax acids
or a derivative thereof to 100° to 230°C, to generate a distillate (D1) and/or a residue (R1)

and optionally further processing the distillate (D1) and/or the residue (R1).

2. A process for preparing 18-methyl eicosanoic acid (18-MEA) and/or an
alpha-hydroxy acid (AHA), which comprises:

a) heating to 100° to 230°C woolwax acids or a derivative thereof that forms an
estolide and/or polymer thereof;

b) distilling the estolides and/or polymer thereof resulting from step (a) to
generate a distillate (D1) and/or a residue (R1); and, optionally,

C) further processing the distillate (D1) and/or the residue (R1).

3. A process as claimed in claim 1 or claim 2, wherein the woolwax acids or

derivative thereof are heated to 150° to 200°C.

4, A process as claimed in claim 3, wherein the woolwax acids or derivative

thereof are heated to 160° to 180°C.

5. A process as claimed in any one of claims 1 to 4, wherein the woolwax

acids or derivative thereof are heated for a period of from 1 to 48 hours.

6. A process as claimed in claim 5, wherein the woolwax acids or derivative

thereof are heated for a period of 3 to 16 hours.
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7. A process as claimed in claim 6, wherein the woolwax acids or derivative

thereof are heated for a period of 5 to 10 hours.

8. A process as claimed in any one of claims 1 to 7, wherein the step of heating

the woolwax acids or derivative thereof is carried out under vacuum.

9. A process as claimed in any one of claims 1 to 8, wherein the step of heating

the woolwax acids or derivative thereof 1s carried out 1n the presence of a catalyst.

10. A process as claimed in any one of claims 1 to 9, wherein the distillation

directly follows the preparation of the estolide and/or polymer thereof.

11. A process as claimed in any one of claims 1 to 9, wherein the distillation 1s

carried out as a separate stage from the preparation of the estolide and/or polymer thereof.

12. A process as claimed in any one of claims 1 to 11, wherein the distillation

step 1s carried out at between 150 and 250°C.

13. A process as claimed in any one of claims 1 to 12, wherein the residue (R1)

1s saponified and then hydrolysed to recover the AHAs.

14. A process as claimed in claim 13, wherein the AHASs are further distilled to

give a distillate (D2) and a residue (R2).

15. A process as claimed 1n any one of claims 1 to 12, wherein 18-MEA 1s
obtained from the distillate (D1) by further distillation thereof to give a distillate (D3) and
a residue (R3), or by chromatographic refining, or by using a combination of the two

techniques.
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16. A process as claimed in claim 14 or claim 15, wherein the distillation

temperature 1s from 100 to 230°C.

17. A process as claimed in claim 14 or claim 15, wherein the distillation

temperature 1s from 120 to 180°C.

18. A process as claimed in any one of claims 15 to 17, wherein the distillate

(D3) is further distilled to give a distillate (D4) and a residue (R4).

19. A process as claimed in claim 18, wherein the further distillation 1s carried

out at a temperature of from 80 to 230°C.

20. A process as claimed in claim 19, wherein the further distillation 1s carned

out at a temperature of from 105 to 160°C.

21. A process as claimed in any one of claims 1 to 20, wherein the distillation

step(s) 1s(are) carried out under vacuum.

22. A process as claimed in claim 21, wherein the vacuum 1s 1 x 10-1 mbar or

lower.

23. A process as claimed in claim 22, wherein the vacuum 1s 1 x 10-2 mbar or

lower.

24. A process as claimed in any one of claims 1 to 23, wherein the 18-MEA 1n

D1, D3 or R4 is further chromatographically refined.

25. A process as claimed in any one of claims 1 to 24, wherein the distillate
(D1), the distillate (D3) and/or the residue (R4) are further refined by an inclusion

complexation step.
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26. A process according to claim 25, wherein urea 1s used as an inclusion
complex forming agent.
27. A process as claimed in any one of claims 1 to 26, wherein the woolwax

acids are obtained from saponification of woolwax.

28. A process as claimed in any one of claims 1 to 27, wherein the derivatives
of woolwax acids are esters comprising the acid functionality of the woolwax and/or esters

comprising the hydroxyl functionality of the AHAs.

29. A process according to claim 28, wherein the derivatives are methyl, ethyl

or propyl esters of a woolwax fatty acid, or a formate or acetate of an AHA.



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims

