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COMPOSITIONS OF ENANTIOMERIC DIACYL TARTARIC ANHYDRIDES AND PREPARATION
THEREOF The present invention relates to compositions comprising mixtures
of two enantiomeric forms of diacyl tartaric 5 anhydride and mixtures
obtainable by reacting an organic compound with a mixture comprising two
enantiomeric forms of diacyl tartaric anhydride. The invention also relates
to a method for the preparation of such enantiomeric mixtures, starting
from a mixture comprising D-tartaric acid and L- 10 tartaric acid. Diacyl
tartaric anhydride compounds (such as diacetyl tartaric anhydride, herein
after referred to as "DATA"), are versatile chemical intermediates. Such
compounds can be 15 used, inter alia, for the manufacture of a large group
of emulsifiers for food use, for example by reacting DATA with a fatty acid
monoglyceride ester or the corresponding diester or any mixture thereof. 20
Diacyl tartaric anhydride compounds are generally prepared by reacting
tartaric acid with a fatty acid anhydride (having preferably between 1 to 4
carbon atoms). Tartaric acid exists in three basic structures:
L-(+)-tartaric acid (natural tartaric acid) and D-(-)-tartaric acid, which
are 25 both optical active, and the meso-form, which is not optical active.
Mixtures of these forms also exist, e.g. the racemic mixture D,L-tartaric
acid. Tartaric acid is a white solid material (at ambient conditions). 30
At present, diacetyl tartaric anhydride (DATA) is prepared by reacting
tartaric acid with acetic anhydride. Both L- 



tartaric acid, D-tartaric acid as well as D,L-tartaric acid are not well
soluble in acetic anhydride. However, once L- tartaric acid starts to
react, it is solubilized in acetic 35 anhydride very quickly. On the other
hand, D-tartaric acid and D,L-tartaric acid are not well solubilized. For
this reason, DATA is prepared up till now starting from L-(+)-    WO
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acid, and consequently, diacetyl-L-tartaric anhydride (L-DATA) is obtained.
Thus, in the conventional reactions for the preparation of 5 diacyl
tartaric anhydride starting from tartaric acid and a fatty acid anhydride
(having preferably between 1 to 4 carbon atoms), D-tartaric acid and
D,L-tartaric acid (the racemic mixture) cannot be used. This is a
disadvantage, since it limits the choice of starting materials. 10
Additionally, when L-DATA is used in the preparation of emulsifiers for
application of foodstuffs (as set out above), such emulsifiers can
generally not be used in applications where all foodproducts and
ingredients need to be kosher. Therefore, there is a need for a process in
15 which it would be possible to prepare diacyl tartaric anhydrides by
reacting tartaric acid with fatty acid anhydrides (having preferably
between 1 to 4 carbon atoms), and wherein it is possible to use equally
well L-tartaric acid, D-tartaric acid as well as all mixtures thereof, such



20 as racemic mixtures. It has now been found that such a process is
possible, when at least a part of the reaction between tartaric acid and a
fatty acid anhydride (having preferably between 1 and 4 25 carbon atoms) is
carried out under dielectric heating conditions. Preferably, at least the
first part of the reaction should be carried out under dielectric heating
conditions, and more preferably dielectric heating conditions should be
employed during the entire reaction 30 time. As an alternative, the
dielectric heating may be employed intermittently. In Synthetic
Communications, 23(4), 419-424 (1993), it is reported that organic
reactions can be carried out under 35 dielectric heating (by a microwave).
However, its use in connection to the preparation of diacyl tartaric
anhydrides is neither mentioned nor suggested, and additionally, its    WO
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connection to reactions involving stereo isomers is also not reported
therein. A preferred fatty acid anhydride for the above purpose is 5
acetic anhydride, yielding upon reaction with tartaric acid diacetyl
tartaric anhydride (DATA). It is possible to prepare compositions
comprising diacyl tartaric anhydride, which diacyl tartaric anhydride is a
10 mixture of L-diacyl tartaric anhydride and D-diacyl 



tartaric anhydride, in any desired ratio, depending upon the starting ratio
of the L-tartaric acid and D-tartaric acid. As a consequence of this
invention, it is now possible to prepare a composition comprising diacyl-L-
15 tartaric anhydride and diacyl-D-tartaric anhydride, wherein the molar
ratio of said forms of tartaric anhydride in the composition is between
1:100 and 100:1. For example, the obtained ratio between L-diacyl tartaric
anhydride and D- diacyl tartaric anhydride can be any ratio between 1:20
and 20 20:1. Likewise, the ratio can be around 1:1, as is the case in a
racemic mixture. The compositions according to the above comprising one or
more enantiomers of diacyl tartaric anhydride can be used 25 as a starting
material in further reactions. Accordingly, compositions are obtainable by
reacting: i.   an organic compound, with ii. a mixture comprising
diacyl-L-tartaric anhydride and diacyl-D-tartaric anhydride, 30 wherein the
molar ratio of the enantiomers obtained by said reaction of the organic
compound (i) with said tartaric anhydrides (ii) is between 1:100 and 100:1,
depending on the molar ratio of L- and D- tartaric acid in the starting
mixture. Such compositions are also subject of the 35 invention, as well as
methods for the preparation of such compositions. Likewise, the obtained
ratio can be any ratio between 1:20 and 20:1. The ratio can also be around
1:1, as    
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case in a racemic mixture. In the latter case, a racemic mixture of
L-diacyl tartaric anhydride and D-diacyl tartaric anhydride can be used for
said reaction. The organic compound referred to above which can be used in
5 such a reaction can be e.g. an alcohol. Preferred alcohols are e.g.
glycerol monoesters or diesters of a fatty acid and any mixture thereof.
The invention is further exemplified by the following 10 example, but
should not be interpreted as limiting the invention. Example In a
three-necked flask, the following ingredients were 15  introduced: 27.6
gram (0.18 mmol) tartaric acid 56 ml (0.59 mmol) acetic anhydride 10[err]l
(180 ppm) H[err]SO[err] (concentrated, 96-98%, p.a.) 10 grams of glass
beads. 20 Reactions according to the above recipe were carried out using
L-tartaric acid as well as D,L-tartaric acid along the following lines. 25
The three-necked flask was put in a microwave oven. The temperature
regulation was carried out through monitoring the temperature via a fibre
optic thermometer (by Luxtron), which was connected to a computer,
controlling the temperature. The temperature programme employed ensured 30
quick heating up to at least 100[err]C (in about 1-2 minutes), 



whereafter the temperature was maintained between about 100[err]C and about
110[err]C. Reactions were carried out for 15, 30 45 and 60 minutes. After
dielectric heating, the volatile compounds were evaporated under reduced
pressure. 35  The product obtained was in all cases an off-white
crystalline compound. Both NMR and IR analysis indicated that free
OH-groups were substantially absent in the    WO 96/35658
PCT/EP96/01934 product, from which it can be concluded that the conversion
was quantitative.    WO 96/35658
PCT/EP96/01934 6 CLAIMS 1.   A composition comprising diacyl-L-tartaric
anhydride and diacyl-D-tartaric anhydride, wherein the molar 5       ratio
of said forms of tartaric anhydride is between 1:100 and 100:1. 2.   A
composition according to claim 1, characterized in that said ratio is
between 1:20 and 20:1. 10 3.   A composition according to claim 1 or 2,
wherein the diacyl tartaric anhydride is present in the form of a racemic
mixture. 



15  4.   A composition according to any of claims 1-3, characterized in
that the acyl group has between 1 and 4 carbon atoms. 5.   A composition
according to claim 4, characterized in 20       that the acyl group is an
acetyl group. 6.   A composition obtainable by reacting: i.   an organic
compound, ii. a mixture comprising diacyl-L-tartaric anhydride 25
and diacyl-D-tartaric anhydride, wherein the molar ratio of the obtained
reaction products of the organic compound (i) with said tartaric anhydrides
(ii) is between 1:100 and 100:1. 30  7.   A composition according to claim
6, characterized in that said ratios are both between 1:20 and 20:1. 8.   A
composition according to claim 6 or 7 comprising a racemic mixture of
compounds obtained by reacting an 35       organic compound with a mixture
comprising diacyl-L- tartaric anhydride and diacyl-D-tartaric anhydride.
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composition according to any of claims 6-8, characterized in that the acyl
group has between 1 and 4 carbon atoms. 5  10.  A composition according to
claim 9, characterized in that the acyl group is an acetyl group. 11. A
composition according to any of claims 6-10, wherein 



said organic compound (i) is an alcohol. 10 12.  A composition according to
claim 11, wherein the alcohol is a glycerol monoester or diester of a fatty
acid or any mixture thereof. 15 13. Method for the preparation of a mixture
of diacyl tartaric anhydride compounds by reacting: i. a fatty acid
anhydride, ii. a mixture comprising L-tartaric acid and D- tartaric acid,
wherein the molar ratio of said 20            forms of tartaric acid is
between 1:100 and 100:1, wherein at least part of the reaction is carried
out under dielectric heating. 25 14. Method according to claim 13, wherein
said ratio is between 1:20 and 20:1. 15. Method according to claim 13 or
14, wherein the tartaric acid is present in the form of a racemic 30
mixture. 16. Method according to any of claims 13-15, wherein the fatty
acid anhydride has between 1 and 4 carbon atoms. 35 17. Method according to
claim 16, wherein the fatty acid anhydride is acetic anhydride.    


