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BACKGROUND OF THE | NVENTI ON Medi umchain fatty acids
and their netal salts are non-toxic materials which
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Imted water-solubility
Ofedalcﬂmmmbdumst atty acids nmakes the |arge-scale,
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“induce hematopoiesis. The sodium salts of capric acid and caprylic acid, in
comparison to the respective free acids, poséess superior water solubility. The
solubility of capric acid is 15 n'ig/1 00 g water (20°C) whilst that of caprylic acid
is 68 mg/100 g water (20°C).

Typically, the reaction of an acid with base in an aqueous medium is
rapid and straightforward, as long as the acid and base are water-soluble. The
limited water-solubility of medium-chain fatty acids makes the large-scale, high-
yield preparation of the metal salts of fatty acids more difficult. Emulsions and
suspensions can form, with excessive frothing and foam if carbon dioxide is a
byproduct of the reaction (e.g., use of bicarbonate or carbonate base).

SUMMARY OF THE INVENTION
An object of the invention is to provide a process for synthesizing a metal

salt of a medium-chain fatty acid (i.e., a chain length of from six to twelve
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' Ca?cglg HiSSH8 Y GtRERSH (e.g, absolute to 95% in water) is heated and then
allowed to react with almost one equivalent of bicarbonate, the metal salt product
is obtained in high purity and good yield. This high purity and yi_eld negates any
difficult (on large-scale) purification by column chromatography and/or
-crystallization. As shown in the following Examples, purification is achieved by

filtration and washing with volatile (organic) solvents.

The novel process comprises reacting the precursor free fatty acid,
dissolved in a suitable solvent, with the appropriate bicarbonate or carbonate
salt. The process uses a relatively high concentration of free fatty acid as a .
soluble reactant with a consequently small amount of foam arising from the
formation of carbon dioxide. Therefore, the process allows for the convenient

large-scale preparation of fatty acid salt products.
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The following Examples are presented to illustrate the invention but are
not intended to limit the invention. The reaction in the Ex_amples may be

summarized by the equation below (n =4 - 10):

| - EtOH
CH3(CH,),COOH + NaHCO; —=  CHs(CH),COONa

Example 1: Sodium Decanoate (Capric Acid Sodium Salt: n=8)

To a twelve-liter three-necked flask equipped with a thermometer, |
mechanical stirrer, and a reflux condenser, were added decanoic acid (500 g,
2.9 mole) and absolute ethanol (5.5 L). The mixture was stirred vigorously for



not intended to limt the invention. The reaction in
the Exanpl es nay be summarized by the equation beI ow
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solution is adjusted to 8.5. Analysis is carried out at 40°C under a flow rate of
2 mliminute.

The decanoate salt peak appears at a retention time of 17 minutes. A
calibration curve was used to calculate the purity of the decanoate salt in the
final product.

b) Analysis of sodium cation of sodium decanoate
_ Instrumentation: HPLC (Waters 600 and 717 plus) equipped with a
conductivity detector (Waters 431) and a Hamilton PRP-X200 resin-based ion
chromatography column (250 mm x 41 mm OD). The mobile. phase is a mixture
of 30% methanol in a 4 mM nitric acid solution. Analysis is carried out at 40°C

under a flow rate of 2 ml/minute.
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pteHha 0 @m, 3H). “C NMR (D,0, 400 MHz) X . , ; ;
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Example 3: Sodium Hexanoate (Caproic Acid Sodium Salt: n = 4)

The sodium salt of hexanoic acid (caproic acid) was prepared as
described in Example 1 by use of 20.0 g hexanoic acid (172 mmole) and 14.0
g sodium bicarbonate (164 mmole). Yield of product: 21.3 g (94%); mp = 232-
234°C; 'H NMR (D,0, 400 MHz) &: 2.02 (t, J = 7.43 Hz, 2H); 1.4 (m, 2H); 1.16
(m, 4H); 0.75 (t, J = 6.75 Hz, 3M). *C NMR (D,0, 400 MHz) 5: 183.9; 38.3; 31.8;
26.3; 22.6; 14.1.

Exah'igle 4: Sodium Octanoate (Caprylic Acid Sodium Salt: n = 6)

The sodium salt of octanoic acid (caprylic acid) was prepared as
described in Example. 1 by use of 20.0 g octanoic acid (139 mmole) and 11.1 g
sodium bicarbonate (132 mmole'). Yield of product: 20.4 g (93%); mp = 243-

245°C; 'H NMR (D,0, 400 MHz) &: 2.1 (m, 2H); 1.42 (m, 2H); 1.15 (m, 8H); 0.75
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From the foregoing it would be apparent to a skilled person that the
invention can be embodied in other specific forms without departing from its
spirit or essential characteristics. The described embodiments should be
considered only as illustrative, not restrictive, because the scope of the legal
protection provided for the invention will be indicated by the appended claims

rather than by this specification.
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9 salt of a nmediumchain fatty acid, 2004{p03182

the nmet hod conprises solubilizing at | east one free

fatty acid in solvent, wherdin said free fatty acid

ha ain length fromsix to twelve carbons; and

reggém&g said free fatty acid wwth at | east one netal

salt, to produce a netal fatty acid salt. 2. The

met hod a& Gnethod oft prerﬁhQWalmétéleéaf!ﬂ of bhﬁeélg}n\léﬁﬁm fatty acid,
co rises an _ al coho 3. The nethod according t

gfein the methad gompriges saluhilizing atieastionedtee fatt)oatpd inssadvent,

© LS gy | i e
c d‘ﬂpctlngasald freelfatiyanid with aldsast ohe metdlizelt ®tphedlice a metal fatty

accgiﬁwg to claim3, wherein the netal salt conprises
magnesi um 6. The met hod according to any

ofg,cl ai "I“he]métﬂoé'ac%&f" rfgqu N r\gﬁ rﬁ'{)ona ht c'ofnprises an

reacted with at | east e netal’ or a
obne netal carbonate. 7. The rret hod accordl ng to

23%/ "1 < ToB TRt St i 2. wherei.Hicmalsh st

acomprlsera honelalem c?atlomﬁ 'raQ:lnFlalér‘iIQ:aﬂBﬁ al fatty acid
salt is_ sodium capryl ate. . The nethod according to

afty of Eh@lmﬁhqd escadingier dalm Bh\s'henetmthef mieta) sali cothprises

S pot assi um caprate. 10. The net hod
agé%urﬁg ggngl m 9, wherein the netal fatty acid

SBIt | STh@ aibthad a6¢rding-to claim J Rehdreihie mstePsait B8mbRses

aﬁ% of clains | to 10, wherein 'the concentration o
CiUpQr Maanesiu®i d in sol vent i s at Ieast 0.51A. 12.

Tge met I t ol | .

comr s e meElECedirksto B oftaifs TP B, MuerBin togjrB gl ecia

pis eagied with @ lemstiofié hstal bicafbonate or at least one metal carbonate.
7. The method according to any of claims 1 to 6, wherein the metal fatty
acid salt is sodium or potassium caprylate.

r‘-

8. The method according to claim 7, wherein the metal fatty acid salt is
sodium caprylate.

9. The method according to any of claims 1 to 6, wherein the metal fatty
acid salt is sodium or potassium caprate.

10. The method according to claim 9, wherein the metal fatty acid salt is
sodium caprate.

1. The method according to any of claims 1 to 10, wherein the
concentration of the free fatty acid in solvent is at least 0.5M.

12. The method according to any of claims 1 to11, further comprising
recovering the metal fatty acid salt by precipitation and filtration.



