PROCESS FOR THE PREPARATI ON OF A COVPCOSI TI ON COVPRI SI NG MESO- TARTARI C ACI D
The present invention relates to a process for the preparation of a

conposi t iwo 20mmPBp3s8i Nng tartaric aci d wherei n bet ween 55pramErd@vbiesnei ght

of the tartaric acid is the meso isoner. Furthernore, it relates to the use
of this conposition for the preparation of a non-caking additive for sodium
chl oride or potassiumchloride. Sodiumchloride tends to form| arge,

aggl oner at ed masses upon exposure to noi sture, particularly during | ong
peri ods of storage. These hardened nmassds are generally referred to as
cakes. A non-caking agent is often added to the salt to prevent the
formation of cakes. In recent years nmuch effort has been put into the
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envi ronnen , d |ch are effective in small anmounts. The iron
conpl ex of %Zé#xfgﬁgwgt%mrl c acids conprising neso-tartaric acid was
found to be an effective non-caking additive for sodium chloride.

Particularly preferred is a non-caking additive conprising an iron conpl ex
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| eads to f%rhﬂﬁfo{eon of only the neso-isoner of tartaric acid, wthout the
use of any netal salts. However,

10 Sodium chloride tends to form large, agglomerated masses upon exposure to
moisture, particularly during long periods of storage. These hardened masses
are generally referred to as cakes. A non-caking agent is often added to the salt
to prevent the formation of cakes. In recent years much effort has been put into
the development of improved non-caking salt agents which are inexpensive and

15 environmentally safe, and which are effective in small amounts. The iron
complex of a mixture of tartaric acids comprising meso-tartaric acid was found
to be an effective non-caking additive for sodium chloride. Particularly preferred
is a non-caking additive comprising an iron complex of a mixture of tartaric
acids, with between 55 and 90% by weight, more preferably with between 60

20 and 80% by weight, thereof being meso-tartaric acid.

Several stereoselective synthetic routes towards pure meso-tartaric acid exist.
However, these methods are either not economically attractive or undesired
byproducts are formed. For instance, it was found that epoxidation of fumaric
25 acid with concentrated H>O, followed by hydrolysis leads to formation of only
the meso-isomer of tartaric acid, without the use of any metal salts. However,
relatively harsh process conditions, low conversion and byproduct formation
make this route not very attractive. Furthermore, it has been found that maleic
acid can be converted into meso-tartaric acid in presence of KMnO,. The main

30 drawback of this route is the stoichiometric consumption of KMnO4 and the
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found t oW ng S procedure, i rel'y possible To prepare
tartari c agutifiohtidructesllengeb. up to a maxi mum of 50% by wei ght of the
tartaric acid being the neso isoner. Until now, however, no easy and

economcally attractive processes existed for the preparation of m xtures
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100°C Part of the L-, D- and/or DL-tartaric acid is then converted to the desired

meso-tartaric acid (CAS registry number 147-73-9). However, it was found that by

following this procedure, it is merely possible to prepare tartaric acid mixtures with

15 up to a maximum of 50% by weight of the tartaric acid being the meso isomer.

Until now, however, no easy and economically attractive processes existed for the

preparation of mixtures of tartaric acid comprising over 50% by weight of meso-

tartartic acid.

20 It is an object of the present invention to provide an economically attractive
method for the preparation of a composition comprising tartaric acids with
between 55 and 90% by weight thereof, preferably between 60 and 80% by
weight thereof, being meso-tartaric acid, and which method does not have the
drawback of undesired byproduct formation.

25
The objective has been met with the following preparation method. Said method
comprises the following steps: (i) preparing an aqueous mixture comprising
between 35 and 65% by weight, preferably between 40 and 60% by weight, of a
di-alkali metal salt of L-tartaric acid, a di-alkali metal salt of D-tartaric acid, a

30 mixture of di-alkali metal salts of L-tartaric acid, D-tartaric acid, and optionally
meso-tartaric acid, and between 2 and 15% by weight, preferably between 4



wei ght thereof, being neso-tartaric acid, and which nethod does not have

t he drawback of undesired byproduct formation. The objective has been net
wi t h t he wol2bovispigspr epar ati on net hod. Sai d net hod conpPCIa&EP2e1l0057287 | owi ng
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Other than in the operating examples, or where otherwise indicated, all
numbers expressing quantities of ingredients, reaction conditions, and so forth
used in the specification and claims are to be understood as being modified in
all instances by the term “about”.

15
It was found that with this process, either from the start of the process (i.e. in
step (i)) or during step (i), the solubility limit of meso-tartaric acid will be
exceeded, which will result in meso-tartaric acid precipitating from the reaction
mixture. Accordingly, the term “aqueous mixture” as used throughout the

20  description is used in relation to clear aqueous solutions, but also in relation to

water-based slurries.

The alkali metal in the di-alkali metal salts of the tartaric acids used as starting
material in the process according to the present invention preferably comprises

25 sodium. The alkali metal or alkaline metal hydroxide used in this process
preferably comprises sodium hydroxide.

L(+)-tartaric acid disodium salt, also denoted as bisodium L-tartrate, is
commercially available, e.g. from Sigma-Aldrich (CAS Number 6106-24-7). It is
30 noted that instead of L(+)-tartaric acid disodium salt, it is also possible to use
L(+)-tartaric acid (commercially available from e.g. Sigma-Aldrich, CAS Number
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prepare a compostion with between 55 and 90% by weight of meso-tartaric acid
is faster than when a mixture of D- and L-tartaric acid is used as starting
material. Obviously, it is also possible to use a mixture of D-, L-, and meso-
tartaric acid, with the amount of meso-tartaric acid being less than 50% by

15  weight of the total weight of the tartaric acids.

The process is preferably carried out at atmospheric pressure. However, it is
also possible to perform the process at elevated pressure, e.g. 2-3 bar, but this
is less preferred.
20
It is noted that the period of time the mixture needs to be stirred and heated (i.e.
step (ii) of the preparation process) to obtain the desired amount of meso-
tartaric acid is dependent on the concentration of tartaric acid in the aqueous
mixture, the amount of alkali or alkaline metal hydroxide present, the
25 temperature and pressure. Typically, however, in step (ii) the mixture is stirred
and heated for between 3 and 200 hours, if the process is performed at
atmospheric pressure.

The amount of meso-tartaric acid in the mixture in step (ii) can be determined
30 by conventional methods, such as by 'H-NMR (e.g. in D-O/KOH solution using
methanesulphonic acid as internal standard). The NMR-spectrum of meso-



acid, with the amobunt of neso-tartaric acid being | ess than 50% by wei ght
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performthe process at el evated pressure, e.g. 2-3 bar, but this is |less
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stirred and heated (i.e. step (ii) of the preparation process) to obtain
the desired anmobunt of nesotartaric acid is dependent on the concentration
of tartaric acid in the aqueous m xture the anount of alkali or alkaline
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D and L- tartaric acid cannot be distinguished by NMR directly. To

determ ne the concentrations of D, L and neso-tartaric acid, chiral HPLC is
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tis %ese(lgittar?r%tet gretéjr%r%?ec;! H[)nr Se%%np‘ef, itS%dpi)r%?ent as the disodium salt if sodium
hydroxide is present in a sufficiently high amount. For convenience’s sake, the
term “tartaric acid” is used throughout the description for the acidic form as well

as for the tartrate and bitartrate forms.

15 As mentioned above, the aqueous mixture of tartaric acids with between 55 and
90% by weight being meso-tartaric acid is preferably used for the preparation of
an additive for potassium chloride compositions and more preferably for the
preparation of an additive for sodium chloride compositions, e.g. to prevent
caking (in that case the additive is denoted as a non-caking additive for

20  potassium chloride or sodium chloride). Said non-caking additive is an iron salt
of said mixture of tartaric acids. For that purpose, preferably, an aqueous
mixture of tartaric acids is used with between 60 and 80% by weight of the

tartaric acids being meso-tartaric acid.

25 The term “potassium chloride composition” as used throughout the description
is meant to denominate all compositions of which more than 75% by weight
consists of KCI. Preferably, such a composition contains more than 90% by
weight of KCI.

The term “sodium chloride composition” as used throughout the description is

30 meant to denominate all compositions of which more than 75% by weight

consists of NaCl. Preferably, such a composition contains more than 90% by



hydroxide is present in a sufficiently high amount. For conveni ence's sake,
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t he agueous m xture of tartaric acids with between 55 and 90% by wei ght
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weight is meso-tartaric acid (weight percentage being based on the total weight
of the tartaric acids present in said liquid phase), whereas the solid phase will

be predominantly meso-tartaric acid.

15  Preferably, in a further step water is added to the aqueous mixture, during or
after a cooling step (iii). This is particularly preferred if a non-caking additive for
sodium chloride is to be made so that a treatment solution (comprising the
composition according to the present invention comprising tartaric acid wherein
between 55 and 90% by weight, preferably between 60 and 80% by weight, is

20 the meso isomer) for the sodium chloride composition is prepared having the
required concentration. An iron salt, which can be a di- or a trivalent iron source,
but which is preferably FeCls, can subsequently be added to said solution (or
said solution can be added to a di- or a trivalent iron source, preferably in the
form of an aqueous solution) in the desired amount, after which the obtained

25 treatment solution can be sprayed onto a sodium chloride composition. By using
the aqueous slurry obtained in step (i) as such (i.e. the solids and all adhering
liquid, without any separation), an easy and quick preparation method of a non-
caking additive is obtained. However, as the skilled person will recognize it is
also possible to use only part of the adhering liquid together with the solids to

30 make an aqueous mixture comprising a mixture of tartaric acids wherein

between 55 and 90% by weight, and preferably between 60 and 80% by weight,



obtained. This slurry conprises a mxture of tartaric acids with between 55
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between 0.3 and 1.

The present invention is further illustrated by the following examples.
15
EXAMPLES

Example 1a (via L-tartaric acid):

20 In a 200-litre steam heated jacketed vessel 156.6 kg of 50wit% sodium
hydroxide (in water) solution (ex Sigma, analyzed NaOH concentration
49.6wt%) was mixed with 18.4 kg of demineralized water and 106.1 kg L-tartaric
acid (ex Caviro Distillerie, Italy). Neutralization took place to yield a solution
containing 48.7 wt% L-tartaric disodium salt, 7.5 wt% free NaOH, and 43.7 wt%

25 water. The mixture was boiled at atmospheric pressure under total reflux and
stirring for 24 hours in total. During this period samples were taken and the
conversion of L-tartrate to mesotartrate was determined by 'H-NMR. Results
can be found in Table 1. During the synthesis some of the meso-tartrate reacted
further to D-tartrate.

30



bet ween 55 and 90% by wei ght, and preferably between 60 and 80% by
weight,is nmeso-tartaric acid. It is also possible to use part of the solids
and all owoparw13e§sst he adhering liquid to make the aque®U3I/RPRXDOSES7
according to the present invention. For the preparation of a non-caking
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bet ween 55 and 90% by wei ght of neso-tartaric acid and nore preferably with
bet ween 60 and 80% by wei ght of nmeso-tartaric acid, in such an anount that
the nolar ratio between iron and the tottal ampunt of tartaric acid in the
non- caking additive (i.e. the nolar anount of iron divided by the total

nol ar anmount of tartaric acid) is preferably between 0.1 and 2, nore
preferably between 0.3 and 1. The present invention is further illustrated
by the foll ow ng exanpl es. EXAVPLES Exanple la (via L-tartaric acid): In a
200-litre steam heated jacketed vessel 156.6 kg of 50wt % sodi um hydr oxi de
(in water) _solution (ex Sigma, anal ){_zed NaOH concentration 49. 6m % was

m xed wit h TRble 1k ReAtiveapRvergion da tipe accardingde. Example 1artari c acid (ex
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wt % water. | The m | ed at at nogpheric pressure under total
reflux and|mbuss] i Uw®% ohtotfitral .| During this period sanples were

taken and | ~tartrate-tglnesotartrate was determ ned by
1H NVMR Re$li ts cgh be found jW9%Table 1. furi ng the synthesis sone of the
nmeso-tartr 2@ rea®ed further|#o D-tartratle. Table 1: Relative conversion in
time accorigg to|lJgxanple la.|,,

5.7 33 67

7.7 45 55

9.8 51 49

11.7 54 46

13.7 61 39

15.8 66 34

17.7 70 30

19.7 73 27

22.8 76 24

24.0 77 23

After approximately 4.0-4.5 hours of boiling, the mixture became hazy and
solids were precipitating from the solution. During the rest of the experiment the

slurry density was increasing.

10  Via chiral HPLC the absolute amounts of D-, L-, and meso-tartaric acid were
determined (Column used: Chirex 3126 (D)-penicillamine (ligand exchange))
(see Table 2).

HPLC conditions
15  Guard column : none
Analytical column : Chirex 3126 (D) 50 x 4.6 mm ID; dp = 5 um




After approximately 4.0-4.5 hours of boiling, the m xture becane hazy and
solids were precipitating fromthe solution. During the rest of the

experi merwothw/his8ry density was increasing. Via chiralPCHRP@Whe728bsol ut e
anounts of D, L-, and neso-tartaric acid were determ ned (Col um used:
Chirex 3 126 (D)-penicillamne (ligand exchange)) (see Table 2). HPLC
conditions Guard colum : none Analytical colum : Chirex 3 126 (D) 50 x
4.6 mmID, dp = 5 mrvbbil e phase : M xture of 90% El uent A, 10 % El uent B.
Filtered and degassed Eluent A: 1 nM C@pper (I'l) acetate and 0.05 M
Ammoni um acetate, pH = 4.5 (using Acetic acid) Eluent B | sopropanol

Separ at i on Makle plrassr ati ¢ FI ow: Mixtare ob 9604 mluetefp@d 26 UrleesDBC Filipeast i on
volume 2 m Detection UV at 288 gral HP%Ciesul ts confirm1H NVR results.
Example 1b (via D/L-tartaric a i )e_ga ™% 30-litre steam heated j acket ed
vessel 15. Hyka Af 50 wt % of sodi gy [Deppexi(HE acktaairer 0.050MIARIokig
Sigma) was mxed wwth 1.81 5 kg ofdem neralized water and 10. 592 kg of
racem c DL-tartaric acid (ex. 3fei2iarPH NidwghisingrAesticca@®eni cal factory,

Chi na) . STh%Iﬁ@ﬁ(ttB”e was boi l ed: fé%g%pa{n%fll ux

Separation mode . Isocratic
Flow rate : 2.0 ml/min
Temperature :50°C
Injection volume 12 pl

10 Detection : UV at 280 nm

Table 2: Relative conversion in time according to Example 1a.

Expressed as sodium salt form

Time Meso L D | Meso D+L

[hours] [wtoe] | [wito%] [wt%] | [wt% of total TA] | [wt% of total TA]
2 10.6 34.5 1.1 23 77
4 14.5 30.4 25 31 69
5.8 17 27.3 3.8 35 65
7.8 222 20.8 5 46 54
9.8 24.9 17.5 5.1 52 48
11.8 26.7 16 53 56 44
13.8 30.7 12.3 5.2 64 36
15.8 33.2 10.4 4.8 69 31
17.8 35.2 9 4.4 72 28
19.8 36.3 7.7 4.3 75 25
22.9 32.7 55 3.4 79 21
24 38.9 6.4 3.9 79 21

15 HPLC results confirm '"H-NMR results.

Example 1b (via D/L-tartaric acid):

20 In a 30-litre steam heated jacketed vessel 15.41 kg of 50 wt% of sodium
hydroxide (in water) solution (ex Sigma) was mixed with 1.815 kg of



at atnospheric pressure and stirred for 190 hours in total. During this
period sanples were taken of the reaction m xture and the conversion of
DL-tartrawe 20w/i3es8t artrate was determ ned by 1H NVR (s@e€TERRI16/03)287 Tabl e 3
Rel ative conversion in tinme according to Exanple 1b. Solids were present
during the whole experinent. Via chiral HPLC t he absol ute anmounts of
nmeso-tartaric acid and DL-tartaric acid were determ ned. (Col um used:
Chirex 3 126 (D)-penicillamne (ligand exchange)) (see Table 4).Table 4 :
Rel ative conversion in tinme according tboExarrpI e 1b. It can be seen that
both raw materials (Exanples la and 1b) lead to the sane final product, a
tartaric acieinesalige@ watat @ndi h9.592i kauaf | racemio Dlatart@riccacidi (@xadihzbame D

and L, with,.D.L ratio a ) i 5050 qv t] th am

Saui 11 br 1 oy Molal dbnflie AR ARE % Al Theuhirelfigs DoTeFRHHRF Teffux
conver si Oon.at Qtﬁ@"spﬁé@@%’ﬁéséi@é% sfise$Ueh198 H¥RLH iﬁQB@ﬁnDUﬁhg QRis piéridd:ﬁnce
the conversion rate as well. Wrk-up was done by the sane net hod as

descri bed isAMBleSHIEse iakencinharraacian mdkis andthe cenvassiongdf Dli-dréatenso
content can i - CRNARAR (i): L-tartaric acid as
starti na n@%sﬁbﬁ%{tr#%%g‘é@%t?{rb@@bg)a/cﬁgr Veé?ﬁ@%‘%&ﬁm g of NaOH sol ution
(containing 50 wt % of NaOH and 50% of water) was m xed with 4 14.40 g water

and 96. 70 f Ltartaric acid. Upon m xing, mxture c ising 11.2 wt%
of di sodi uﬁiag’t'%\lﬁf ﬁsﬁ%t,wezg?avwﬁﬂnmasger%egé %’BP%\TE{’H was obt ai ne%l.

The m xt ur €7 S amtwarpRept—at_atfospheric boiling conditions under
reflux for|26hourp &Tboi i 110 C{o, under_ cdnti nuous stirring. A clear
sol ution Wi@ogbﬂ al [W /d_of total TA] | [wt% of total TA]

0 0 100

2 8 92

4 12 88

24 47 53

29 56 44

46 73 27

70 78 22

94 83 17

190 88 12

Solids were present during the whole experiment.

10
Via chiral HPLC the absolute amounts of meso-tartaric acid and DL-tartaric acid
were determined. (Column used: Chirex 3126 (D)-penicillamine (ligand

exchange)) (see Table 4).



At regular intervals, a sanple was taken fromthe |iquid and anal ysed by
IHNMR for neso-tartaric acid, DL-tartraric acid and acetate content (a

di stinctiwo2beiMess the D and L- enantiomer cannot be mede/EHPgo10isTINR). The
1H NWVR anal ysis showed that L-tartaric acid is converted to neso-tartaric
acid until a level of about 40 wt % nmeso (based on the total anount of
tartaric acid) is obtained (see Table 5). After that point, prolonged
boiling does not result in increased conversion to nesotartrate. However,
t he amount of byproduct acetate increaséd with time to about 1 wt% After
approximately 6 hours of boiling a small amount of solids appeared. 1HNWR
and IR analysis showed this solid to be primarily sodi um oxal ate, a

accor ﬁgac"@%éé‘éﬁ%ﬁ%i& §&FoR8H1Bh in ik SefotciBE B OXFnBRLIE; * s "o 0 100

1.8 298 3[8 3T 49 bré&eglés§°&u|$ﬁoﬁnl JO. Z 40 60 26. I 40 60 Exanple A
(ii): a m¥Xtaime Of] MRsSF artrqt € and Oh-taltar apRsaS Stprti ngymaterial
Prepared werodes? 10 gidf @ Fhesiiurie GRREAT R8s diltothl VAP e kdta gl t r at e,
(of 2 4.1 21.2 21.3 9 91

4 6.1 204 20.7 13 87

24 21.5 10.8 11.0 50 50

29 26.0 10.2 9.9 56 44

46 31.5 5.2 5.3 75 25

52 37.2 4.0 4.1 82 18

70 31.2 3.8 3.9 80 20

94 35.5 3.5 3.5 84 16

190 40.7 2.6 2.7 88 12

5 It can be seen that both raw materials (Examples 1a and 1b) lead to the same
final product, a tartaric acid mixture containing primarily meso-tartaric acid and
some D and L, with D:L ratio approaching 50:50 over time (the thermodynamic
equilibrium). L-tartaric acid as starting material gives a faster conversion. Other
process parameters such as NaOH concentration influence the conversion rate

10 as well.

Work-up was done by the same method as described in Example 1a.

15 Comparative Example A: : Effect of higher NaOH content and lower

sodium tartrate content

Example A (i): L-tartaric acid as starting material

20 In a 1-litre reactor vessel, 606.04 g of NaOH solution (containing 50 wt% of
NaOH and 50% of water) was mixed with 414.40 g water and 96.70 g of L-
tartaric acid. Upon mixing, a mixture comprising 11.2 wt% of disodium L-
tartrate, 22.5 wt% of NaOH and 66.3 wt% of water was obtained. The mixture

was heated and was kept at atmospheric boiling conditions under reflux for 26



which 78 wt % was nesotartrate and 22 wt% DL-tartrate), 2 1.8 wt % NaOH and
66.8 W % water. For practical reasons, this mxture was prepared from
NaOHsol utworepiovspsss and a reaction m xture prepared acc@CHEPgI0O5T28E
procedure in Exanple 1a). This neans that the starting mxture is in all
respects simlar to the starting m xture of exanple A(i), except for the
meso : DL ratio of the disodiumtartrate. The m xture was heated and was
kept at atnospheric boiling conditions under reflux for 26 hours (TbO i 110
C), under continuous stirring. A clear $8l uti on was obtai ned. At regul ar
intervals, a sanple was taken fromthe liquid and anal ysed by 1H NWR for
meso-t ar t atiotrai€iudi ~DU-0 &8 ) anider goniinuous slvdnat A aleart solwtiqrawais satitaisedon

shoved t har*ieBl% pERMIG § FRimE WEh v CROR, g MG o EndbleRO RN 17 °
level of abguR P Méds-Reeictfid aDl Ganedrid 4dased adethiecdmbnl ‘aadiétlﬁétidﬁ
tartaric acids) is obtained (see Table 6). After approximately 22 hours of

boi I'i ng an bedueen Bie BrandLy eraiiemenganeeebe made Byrod¥MBY- bypr oduct acetate
| ncreasgd ‘Pr'hteml—tl-'Tl\[mRté’n é’tshéwgg%?ﬁk%\ﬁﬁ%ﬁ(g%?@fg@rﬁ)e}‘teg tﬁ%é%o-ﬁ.’%r.tgr?d | ing,

a smal | “amount of sol i ds’ appear ysi S showe is solid

to be pri macid yntiloalilevel of @baue A0awtcarheso (baeaiddonl ¢lgs actal aaoupt ofl tataricTabl e
6 : Relative conversion in tinme accordi

ing to exanple A(M., Meso D+L boiling
iire Chr) (eI 1 SHBINRY 1986 14D &1 ABEAIhApODLObPRistbeng dgps no
result in increased conversion to mesotartrate. However, the amount of
byproduct acetate increased with time to about 1 wt%.
10 After approximately 6 hours of boiling a small amount of solids appeared. 1H-
NMR and IR analysis showed this solid to be primarily sodium oxalate, a tartaric

acid degradation product.

15 Table 5: Relative conversion in time according to example A(i).

boiling time Meso D+L
(hr) [wt%] [wt%]
0 0 100
1.8 2 98
3.8 31 69
4.8 37 63
5.5 39 61
20.2 40 60
26.1 40 60

Example A (ii): a mixture of mesotartrate and DL-tartarate as starting material

20 Prepared were 1,470 g of a mixture containing 11.4 wt% disodium tartrate, (of
which 78 wt% was mesotartrate and 22 wt% DL-tartrate), 21.8 wt% NaOH and
66.8 wt% water. For practical reasons, this mixture was prepared from NaOH



4.1 52 48 5.1 43 57 6.1 42 58 7.1 42 58 22.0 40 60 26.0 40 60For further
illustration, the progress of both experinments is shown in Figure 1. The
results oVoBrewmshas8A(i) are indicated with solid |ines @GrtEP20104057287

representing the anount of neso-tartaric acid, and -- representing the
conmbi ned amounts of D and L-tartaric acid). The results of Exanple A(ii)
are indicated with dashed lines (wwth - - 0 - - representing the anmnount of
nesotartaric acid, and - - - - representing the conbi ned anounts of D and

L-tartaric acid). It was found that an é%ui l'i brium was reached after about
6 hours with about 40 wt % of neso-tartaric acid and 60 wt % of D- and
L-tartari c satltion, Gaipaand ia/egEianphixtBe @Eepamd accerdingnisr theogiagedute tr at e

i Lar o AP daN 1S Mgl Bepisrs i AbiniAs I o bodacl BReS R R
and 50 wt %sp@ting )miveire dliexaehpie tAlTi) 2e28eht Fordthwamneso aml /& &f theldisadiliar i C
acid. Upon m xin the acid was neutralized, leading to a m xture

cont ai ni ng tawrale.wtvs adBE Was Nealad ard waskept @t HMesMeseOrNA CORALRS er .
TEe s b LU R 4SS (2B e CRSBRRT, R b AR i agar et
sol uti on wasluiohavas dbtaded.efuiegulamhtrvalbsa sangomas tskentfakarthéigoid he
'Tquid and and analysed by 'H-NMR for meso-tartaric acid, DL-tartaric acid and acetate
content (a distinction between the D and L-enantiomer cannot be made by
NMR).

10 The "H-NMR analysis showed that meso-tartaric acid is converted to DL-tartaric
acid until a level of about 40 wt% meso-tartaric acid (based on the total amount
of tartaric acids) is obtained (see Table 6). After approximately 22 hours of
boiling an equilibrium is reached. However, the amount of byproduct acetate
increased with time to about 1 wit%.

15  After approximately 6 hours of boiling, a small amount of solids appeared. 1H-
NMR and IR analysis showed this solid to be primarily sodium oxalate, a tartaric

acid degradation product.

Table 6: Relative conversion in time according to example A(ii).

Meso D+L
boiling time (hr) [wt% of total TA] [wt% of total TA]
0.0 77 23
3.0 70 30
4.1 52 48
5.1 43 57
6.1 42 58
7.1 42 58
22.0 40 60
26.0 40 60

20



anal ysed by 1H NVR for meso-tartaric acid, DL-tartaric acid and acetate
content (a distinction between the D and L-enantioner cannot be nade by
NVR) . ThewoOHonNB9mBal ysis showed that L-tartaric acid i $CEEPI@OOETEST O
meso-tartaric acid until a |level of about 35 wt % neso (based on the total
amount of tartaric acid) is obtained (see Table 7). After approximtely 25
hours of boiling, no increase in conversion towards neso-tartaric acid is
observed anynore. The anount of byproduct acetate increased with tine to
about 0.2 wt% Table 7 : Relative converfon in tine according to exanple
B(i). boiling time Meso D+L (hr) [wt% of total TA] [WM%of total TA] 0.0 O
100 1. 1 6F@4fertmet1®ustsa®m, the @ogressgofAsotn expetin®rds isshewnsn3I3ge® 30. 8 33

ctarting oG iTGFUBY oot ORI o A4) 58 deg REIF2LEth Wb SO Rbon YT L6 5wt o6
NaH and %%.ééfe%w‘%ﬁ}f%éaq“e“g““ﬁp”%?ﬁ@?%ﬁ“%%@f?%ﬁ”gnﬁ%t s iRl 1k © 1 s
from NaCH omitinenh afriiNaO - and Q-tattésioecet)) Theakesultsiofl Examgde tA(bnara xt ur e
prepar eg accgcateg with dashed lines (with - - ¢ - - representing the amount of meso-

tartaric acid, and - -m - - representing the combined amounts of D- and L-tartaric

acid).

It was found that an equilibrium was reached after about 6 hours with about 40

wt% of meso-tartaric acid and 60 wt% of D- and L-tartaric acid.

10

Comparative Example B: Effect of a lower sodium tartrate content

Example B(i): L-tartaric acid as starting material

15
In an experiment similar to Example A(i), 1,616 g of NaOH solution (containing
50 wt% NaOH and 50 wt% water) were mixed with 2,964.5 g water and 759.5 g
L-tartaric acid. Upon mixing, the acid was neutralized, leading to a mixture
containing 18.4 wt% disodium L-tartrate, 7.5 wt% NaOH and 74.1 wt% water.

20  The mixture was heated and was kept at atmospheric boiling conditions under
reflux for 46 hours (Twei ~ 110 °C), under continuous stirring. A clear solution
was obtained. At regular intervals, a sample was taken from the liquid and
analysed by 'H-NMR for meso-tartaric acid, DL-tartaric acid and acetate content
(a distinction between the D and L-enantiomer cannot be made by NMR).

25 The 'H-NMR analysis showed that L-tartaric acid is converted to meso-tartaric
acid until a level of about 35 wt% meso (based on the total amount of tartaric
acid) is obtained (see Table 7). After approximately 25 hours of boiling, no
increase in conversion towards meso-tartaric acid is observed anymore. The
amount of byproduct acetate increased with time to about 0.2 wt%.

30



to the procedure in Exanple la. The starting mxture is in all respects

simlar to the starting m xture of Exanple B[i], except for

t he neso/ DL

i somer rawoOeoion3pise tartaric acid. The m xture was heat edTardomas72kept at

at nospheric boiling conditions under reflux for 53 hours (Th

Oi 110 O,

under continuous stirring. A clear solution was obtained. At regular
intervals, a sanple was taken fromthe |iquid and anal yzed by 1H NWR for
nmeso-tartaric acid, DL-tartahc acid and acetate content (a distinction

bet ween th
showed t ha
| evel of a
tartaric a
equilibriu
wth tinme

time accor

e D and L-enantioner cannot b& nade by NMR). The 1H NMR anal ysi s

t meso-tartaric acid is converted to DL-tartaric acid until
bout 34 wt % neso-tartaric acid (based on the total anopuntof

atle 72 ER< BBni§Ton A s 3P rioHRRARE ALY ace i ner casea
t poihgUimd. 4 vm&(g@fter 46 hrs. Table 8 : Relative conversion in
ding to exanple B(M. boiling tine Meso D+L (hr) [wt % of total

a

TAl [wt % of (it al TA] 0.[ot%efdetal Ta\ 73 27[W% offtot&oTAl 5 65 35 6.8 60 40

22.6 38 62

10

15

20

8% 3 36 64 2§ 3 35 65 100

1.1 6 94

3.1 13 86

5.1 19 81

6.8 23 77

21.5 33 67

25.5 33 67

30.8 33 67

45.9 35 65
Example B(ii): A mixture of mesotartrate and DL-tartarate as starting material

Prepared were 6.30 kg of a mixture containing 18.6 wt% disodium tartrate, (of
which 78% mesotartrate and 22% DL-tartrate), 7.6 wt% NaOH and 73.7 wt%
water. For practical reasons, this mixture was prepared from NaOH solution
(50% NaOH in 50 wt% water), water and a reaction mixture prepared according
to the procedure in Example 1a. The starting mixture is in all respects similar to
the starting mixture of Example BJi], except for the meso/DL isomer ratio in the
tartaric acid. The mixture was heated and was kept at atmospheric boiling
conditions under reflux for 53 hours (Teei ~ 110 °C), under continuous stirring. A
clear solution was obtained. At regular intervals, a sample was taken from the
liquid and analyzed by 'H-NMR for meso-tartaric acid, DL-tartaric acid and
acetate content (a distinction between the D and L-enantiomer cannot be made
by NMR).

The "H-NMR analysis showed that meso-tartaric acid is converted to DL-tartaric
acid until a level of about 34 wt% meso-tartaric acid (based on the total amount

an



3 1.6 34 66 46.7 32 68 52.5 34 66 For further illustration, the experinents
fromExanple B(i) and B(ii) are shown in Figure 2. The results of Exanple
B(i) are wodooaesswi th solid lines (with -0- represent Pog/EPh@oas28nt of

nmeso-tartaric acid, and -- representing the conbined anounts of D and
L-tartaric acid). The results of Exanple B(ii) are indicated with dashed
lines (wwth - - 0 - - representing the anount of nesotartaric acid, and - -

- - representing the conbined amounts of D and L-tartaric acid). At this

| ower NaOH content, the equilibriumis 1®cated at about 34 wt % nmesotartaric
acid and 66 % DL-tartaric acid (of the total anount of tartaric acid);

t he for mat iocbriagaric rasid)yisr obliaotech(ssteailables 8poAleda@paympatehe 31t haurs, ran

Exanpl e A. The. r.eacti i,.S. sl ower. roce (o] h e ion
of a conpo ?ﬁyﬁ@ﬁ' u %b rlﬁ) ?‘?%(% *W&S t@?"f’é\fq% ﬁi%%{@rcﬁl tﬁypr@? Héteﬁc‘%%?eaﬁ{? ré%{%acty

wei ght of th® fimetie@abeubgiddnics affesastagt ari ¢ acid, conprising the steps of
(i) preparing an agqueous m xture conprising between 35 and 65% by wei ght of
a di-alkali netal salt of L-tartaric acid, a d i alkali metal salt of
D-tartatic 1da. ] L | : t 3 taric acid,
Dtarta?i C%‘%?'?ﬁ?%{%ﬂg rls?/brr‘rghslcf)i?'{'!f!r2 ggpgdlggiath,&aérﬁp%el? [én 2 and 15% by
wei ght of abot#ihlainie et dless al kal i ne net @l+Lhydr oxi de, and

(hr) [wt% of total TA] [wt% of total TA]
0.0 78 22
1.5 73 27
3.0 70 30
4.5 65 35
6.8 60 40
22.6 38 62
26.3 36 64
28.3 35 65
31.6 34 66
46.7 32 68
52.5 34 66

For further illustration, the experiments from Example B(i) and B(ii) are shown in
Figure 2. The results of Example B(i) are indicated with solid lines (with —0—
representing the amount of meso-tartaric acid, and —=— representing the
10 combined amounts of D- and L-tartaric acid). The results of Example B(ii) are
indicated with dashed lines (with - - ¢ - - representing the amount of meso-
tartaric acid, and - -m - - representing the combined amounts of D- and L-tartaric
acid).
At this lower NaOH content, the equilibrium is located at about 34 wt% meso-
15 tartaric acid and 66 wt% DL-tartaric acid (of the total amount of tartaric acid);
the formation of the byproduct acetate is considerably lower than in Example A.

The reaction is slower.



(i1) stirring and heating the agueous m xture to a tenperature of between
100C and its boiling point until between 55 and 90% by wei ght of tartaric
aci d has weenixcispsserted to neso-tartaric acid. 2. ProcePsTaAPC@OMSTI§7t O
claiml conprising a step (iii) wherein the aqueous m xture is cool ed. 3.
Process according to claim1 or 2 wherein the alkali netal in the tartaric
acid salt conprises sodiumand wherein the alkali netal hydroxide conprises
sodi um hydroxi de. 4 . Process according to any one of the preceding clains
wherein in step (i) L-tartaric acid di sbdiumsalt is used. 5. Process
according to any one of the preceding clains, wherein the process is
carried ouﬁ3wﬁmﬁinnspheric pressure. 6. Process according to any one of the
precedi ng cl ai ns, wherein the aqueous m xture is stirred and heated in step

b ebedi ng o ar e PARRSECloR RADERAGIOD Al Bt G BoR Ly dptigrs acld'®
conprises bet woRiardp FEteBABOINNSO A By Feight ¥ td teddriciBRids maks-t&taric

L-tartaric acid, a di-alkali nmetal salt of  Dtartaric acid, a m xture of
di - al kabPi net alacishicogpsising thersteps of aci d, D-tartaric acid, and optionally

ottt RNt i R R R G M S e
10% by wei ght of an al kgbd, Bpiaigrofad lknkikae metalsahysiriowdregic acid, a di-
alkali metal salt of D-tartaric acid, a mixture of di-alkali metal
salts of L-tartaric acid, D-tartaric acid, and optionally meso-
10 tartaric acid, and between 2 and 15% by weight of an alkali
metal or alkaline metal hydroxide, and
(i) stirring and heating the aqueous mixture to a temperature of
between 100°C and its boiling point until between 55 and 90%
by weight of tartaric acid has been converted to meso-tartaric
15 acid.

2. Process according to claim 1 comprising a step (iii) wherein the aqueous

mixture is cooled.

20 3. Process according to claim 1 or 2 wherein the alkali metal in the tartaric
acid salt comprises sodium and wherein the alkali metal hydroxide

comprises sodium hydroxide.

4. Process according to any one of the preceding claims wherein in step (i)
25 L-tartaric acid disodium salt is used.

5. Process according to any one of the preceding claims, wherein the
process is carried out at atmospheric pressure.

30 6. Process according to any one of the preceding claims, wherein the
aqueous mixture is stirred and heated in step (ii) for between 3 and 200

hours.



9. Process according to any one of the preceding clains, wherein between 60
and 80% by weight of the tartaric acid is neso-tartaric acid. 10. Use of a
conposi t iwo 200mPBP3s8i Ng tartari c acid, wherein between 5PCame2@0861297 wei ght
of the tartaric acid is neso-tartaric acid, obtainable by the process
according to any one of clainms 1 to 9, for the preparation of a noncaking
additive for a sodiumchloride conposition or a potassium chloride
conposition. 11. Use according to claim 10 wherein the non-caking additive
is an iron conplex of tartaric acid, wii® between 55 and 90% by wei ght of
said tartaric acid being neso-tartaric acid. 12. Use according to claim 10
or 11 wherein the non-caking additive is an iron conplex of tartaric acid,
with betweédn 6FracessB8@cbsdingitghtingf osaiaf thee tmecediagi dabms,nvheesio- ther t ari c
aci d. aqueous mixture prepared in step (i) comprises between 40 and 60% by
weight of a di-alkali metal salt of L-tartaric acid, a di-alkali metal salt of D-
5 tartaric acid, a mixture of di-alkali metal salts of L-tartaric acid, D-tartaric

acid, and optionally meso-tartaric acid.

8. Process according to any one of the preceding claims, wherein the
aqueous mixture prepared in step (i) comprises between 4 and 10% by
10 weight of an alkali metal or alkaline metal hydroxide.

9. Process according to any one of the preceding claims, wherein between
60 and 80% by weight of the tartaric acid is meso-tartaric acid.

15 10. Use of a composition comprising tartaric acid, wherein between 55 and
90% by weight of the tartaric acid is meso-tartaric acid, obtainable by the
process according to any one of claims 1 to 9, for the preparation of a non-
caking additive for a sodium chloride composition or a potassium chloride
composition.

20

11. Use according to claim 10 wherein the non-caking additive is an iron
complex of tartaric acid, with between 55 and 90% by weight of said
tartaric acid being meso-tartaric acid.

25 12. Use according to claim 10 or 11 wherein the non-caking additive is an iron
complex of tartaric acid, with between 60 and 80% by weight of said

tartaric acid being meso-tartaric acid.



