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COVPCSI TI ONS OF ENANTI OVERI C DI ACYL TARTARI C ANHYDRI DES AND PREPARATI ON
THEREOF The present invention relates to conpositions conprising m xtures
of two enantioneric forns of diacyl tartaric 5 anhydride and m xtures

obt ai nabl e by reacting an organic conpound with a m xture conprising two
enantioneric fWOPS3%B8 di acyl tartaric anhydride. The inventi oPCHERIOOI984 at es
to a method for the preparation of such enantioneric m xtures, starting
froma mxture conprising D-tartaric acid and L- 10 tartaric acid. D acyl
tartaric anhydri de conpounds (such as diacetyl tartaric anhydride, herein
after referred QOMPOSITEINSAR ENANTIOMERIGC DIACYR. TART:. ARATION
conpounds can bdHEBBFsed, inter alia, for the manufacture of a | ar ge group
of emulsifiers for food use, for exanple by reacting DATA with a fatty acid
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acid. Tartaric &cM§t i the ﬁ?elpﬁrﬁgt"@?“l QF ?‘é‘f a‘?ﬂﬁwm(?b'ﬁﬁl pixhyesgo
At present, di asthytibgrfeom a anhydmred eo@BATAlng sD-prap=nsd lay:ldeanﬂlhg
tartaric ach@ WihRraegli Lcphydride. Both L-

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. o

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 exiets 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 brepared up till now starting from L- (+) -~



tartaric acid, Dtartaric 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 nOM/startlng fromL-(+)-
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acid, and consequently, diacetyl-L-tarjaric anhydride (L-DATA) is obtained.
Thus, in the conventional reactions for the preparation of 5 diacyl
tartaric anhydride starting fromtartaric acid and a fatty acid anhydride
(havi ng pref er ahlaychetiveasid, tand candeauentcdys) didcetyl dhiitartandcand
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well L-tartaric I d as me as all nlxtures t ", such
51nce 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 anhyaride (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 feactions can be carried ocut 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
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20 as racemc mixtures. It has now been found that such a process is
possi bl e, when at |east a part of the reaction between tartaric acid and a
fatty acid anhydride (having preferably between 1 and 4 25 carbon atons) is
carried out under dielectric heating conditions. Preferably, at |east the

first part of the reaction should be carried out under diele ' I ng
condi tions, af¥CH¥%EBreferably dielectric heating conditions shou‘?@a%‘e
enpl oyed during the entire reaction 3G time. As an alternative, the
dielectric heating my be enployed intermttently. In Synthetic
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acetic anhydride, yie n reactiqQn wth tartaric acid diacetyl
tartaric anhydr Bdacepiiafartarig Wﬁrﬁfi@:t@p"ﬁ%‘gpar e conpositions

conprising diacyl tartaric anhydride, which diacyl tartaric anhydride i's a
10 mxture of LigiggyboggiﬂfgiébEﬂﬁ@ﬁy&gg%oﬁﬂgsgég$ﬁ§yéomprising 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.cén.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
a anhydrides (ii) is between 1:100 and 100:1, depending on
the molar ratio of L- and D- tartaric acid in the starting
v 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



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 conposition conprising diacyl-
15 tartaric anhydride and diacyl-D-tartaric anhydride, wherein the nolar
ratio of said forms of tartaric anhydride in the conposition is between

1: 100 and 100: WO9B$658xanpl e, the obtained ratio between L-di BEYEPWAIB4, i c
anhydride and D- diacyl tartaric anhyd&ide can be any ratio between 1:20
and 20 20:1. Likewi se, the ratio can be around 1:1, as is the case in a
racem c m xture. The conpositions according to the above conprising one or
nmore enanti oner sisoftheli aape far aracemithydndtderec ainbthe skt amse,starting
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1:1, as
The invention is further exemplified by the following

10 example, but should not be 1nterpreted 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
1o0pl (180 ppm) H,SO, {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 temperatﬁre programme employed ensured

30 quick heating up to at least 100°C (in about 1-2 minutes),
whereafter the temperature was maintained between about
100°C and about 110°C. Reactions were carried out for 15,
30 45 and 60 minutes. After dielectric heating, tﬁe
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-groﬁps were substantially absent in the
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case in a racemc mxture. In the latter case, a racem c mxture of
L-diacyl tartaric anhydride and D-diacyl tartaric anhydride can be used for
said reaction. The organic conpound referred to above which can be used in
5 such a reaction can be e.g. an alcohol. Preferred al cohols are e.q.

gl ycerol nonoawoesssess di esters of a fatty acid and any m xt J@@P@ﬁ%ﬁf.
The invention is further exenplified hy the foll owi ng 10 exanpl e, but
should not be interpreted as limting~the invention. Exanple In a
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whereafter the tenperature was mai ntai ned between about 100[err] C and about
110[err]C. Reactions were carried out for 15, 30 45 and 60 mnutes. After
dielectric heating, the volatile conpounds were evaporated under reduced
pressure. 35 The product obtained was in all cases an off-white
crystalline conpound. Both NVMR and IR analysis indicated that free

OH- gr oups wer eWOB56a8It i al | y absent in the WD 96/ 35658 PCT/EP96/01934
PCT/ EP96/ 01934 product, fromwhich it gan be. concl uded that the conversion
was quantitative. . WO 96/ 35658

PCT/ EP96/ 01934 6 CLAI M5 1. A conposition conprising diacyl-L-tartaric
anhydri de and diacyl-D-tartaric anhydri decramgsein the nolar 5 rati o
of said fornms of tartaric anhydride is between 1:100 and 100:1. 2. A
conposition according to claim 1, characterized in that said ratio is

bet ween 1:20 and -20: A compesitiancoempcising dasyidinfarariqianhydnide

wherein the diacyl 1 andaiacglbpdeaseatic RHAEde) Whéréon Kd wdlagcem C
mxture. 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 diacyi—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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15 4. A conposition according to any of clainms 1-3, characterized in

that the acyl group has between 1 and 4 carbon atoms. 5. A conposi tion

according to claim4, characterized in 20 that the acyl group is an
acetyl group. 6. A conposition obtainable by reacting: i. an organic

conpound, ii. a mxture conprising diacyl-L-tartaric anhydride 25

and di acyl - D- twobeusess anhydride, wherein the nolar ratio of (RE/EER/UPHed

reaction products of the organic conpound (i) with said tartaric anhydrides
(ii) is between 1:100 and 100:1. 30 7. A conposition according to claim
6, characterized.in that said ratios are both between 1:20 and 20:1. 8. A

conposi tion accgrdi to clai rd Si r ag| ixture of
conpounds obt ai hed [}g %ogxggtsﬁﬁgogngéggraw tl'oorggag{% %fcg%gﬁﬁdmwéi h a m xture
conpri si ng di acyl - L-chanackerizgfhiar Fart Jhe Ry Irouppedr PetwesR, dr iahd
WO 96/35658 ~ 4 carbon atoms. PCT/ EP96/ 01934 7 9. A
conposition according to any of clains 6-8, characterized in that the acyl
group has between 1 and 4 carbon atons. 5 10. @A conposition according to
claim9, chabacleri Zecampastisionhacaeyding dp ¢laimn Sacehgraghetired £n A
conposi tion accor di nghdtO tHY aeky1Ch2blip D5 14h aveaidi 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.
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The present invention relates to compositions comprising mixtures of two enantiomeric forms of diacyl tartaric anhydride and mixtures
obtainable by reacting an organic compound with a mixture comprising two enantiomeric forms of diacy! tartaric anhydride. The invention .
also relates to a method for the preparation of such enantiomeric mixtwuwes, starting from a mixture comprising D-tartaric acid and L-tartaric
acid. The method involves reacting tartaric acid with a fatty acid anhydride under dielectric heating conditions.




