WD 2010/ 139588PCT/ EP2010/ 057287 1 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 conposition 5 conprising tartaric acid
wherein between 55 and 90% by wei ght of the tartaric acid is the neso

i sonmer. Fumdenoiessg it relates to the use of this conPCTIERRWINOTT t he
preparation of a non-caking additive for sodiumchloride or potassium
chloride. 10 Sodiumchloride tends to form|large, aggl onerated nasses upon
exposure to noisture, particularly during | ong periods of storage. These
har dened masses are generally referred tjo0 as cakes. A non-caking agent is
often added to the salt to prevent the formati on of cakes. In recent years
much effort has been put into the devel opment of inproved non-caking salt

agents which i i I r | ! are
effective | npg{?gﬁéﬁmﬁﬂffﬂigﬁéaﬁ?@ﬂpﬁgﬁo%%Pﬁ%é?m %@ﬁtp\g%mc aci ds
conpri si ng NAESL-BARTARICACID was found to be an effective non-caking
additive for sodiumchloride. Particularly preferred is a non-caking
additive conprising an iron conplex of a mxture of tartaric acids, with
bet ween 55 amk BfekeRinveht@ht reldi®s & 8peddisadbnthwi grépdratiaveena @onmpasidosl 80% by
wei ght, thereof being neso-tartaric acid. Several stereoselective synthetic

routes t cwarGRNRIHNY FMESHC AEId WREEIMPPWeER; Bt andigQiga Ry Vet 9 hetangls are
ei ther not egGp@MineanbYo ?édrﬁé%?FUMﬁerﬁ{oré,ﬁ@?@?ﬂe@%Qb(é)hgé“é‘ﬁms%b&pf)@iﬁaﬁd- For

instance, it was found that epoxidation of fumaric 25 acid with

concent r at edfOHYR prapiardfigadoihg nepdiakingsaddiliveates sogiuny CRigFife Pr JOt@FHUM t he
nmeso-i soner &.f,orLo%(tari c acid, without the use of any netal salts. However,
rel atively harsh process conditions, |ow conversion and byproduct fornmation
make this route not very attractive. Furthernore, it has been found that
mal eic ag{d e e i - j Al fi KMh04.
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KVh04 and t hmoisitEe,204rfidul 39b 88 RGT  dagpdriyd3saf 28aragendbese barsieped anassedie

-tartari id out of th - 1 t, -
Rop! T cat i on 38 Sesrisee el dfatEaRes X AhhauRE ppe T RORE0ARE e el
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producing a m xture of tartaric acids which includes neso-t, rtarg’ c acid. It
mentions t h_aﬁoni'me’&ShaH_B'XBF%ﬁéﬁ%ﬁﬁr"’l@'%c‘?m%@i'?%a‘eéoﬁﬁ'it%’ﬂ“aﬁc'arwa:?yH_t‘ﬂ&ti c
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solution with concentrated NaOH™at tenperatures above 100C Part of the L-,
D- and/ or Dlstaunpargalingcadpiive comnarieing as trael copnlere ol @smpdiirendlstriaft ari ¢

aci d (CAS reghigd i HEREn 155 add 98% Pg‘%?%rﬁf ord Y\?férafbgFWﬁhtHéﬂkeéWBO .
following this procedure, it I's nmere po S|g]e tpo prepare tartaric acid
m xt ur es20ni tandi®% pytweightntoereniipetg Bese-tataneiagitt of the tartaric acid
being the nmeso isoner. Until now, however, no easy and econonically
attractive processes existed for the preparation of m xtures of tartaric

aci d conpri sSewgraivstercbbétebijvensynyintticofoutessiovardsapuriecmesd-thrta®iolacid sxialh obj ect
of the present invention t rovide an econom cal activ d for
t he prepar aﬁ{?%\ﬁevcﬂ;, &eé8nﬁ8@]°?jﬁo?{ec%'m?f i neé:oﬁgﬁ% cha?tté%{t@g (%I(ll ?@1&%&? %een 55
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elng neso-tartaric acid, a [ met hod does .not ve the. dr ck o
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fol l owi ng pripganado-ieBmer bhetharidaadid, witHIRE 118 0B 0 aay tigtall SdlisOWom@vst, eps:
(i) preparing an aqueous m xture conprising bet weenﬂ(i%yand 65?%3?/3{\/\@ ght,
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preferably DERHEY NRISHRIOERSS, BONARIANGHIOW SONYEIFONaR PrASusH 0By

L-tartaric aphih ttis fdudlnbebbryairabiveaiFurtRéridrb alt hab iveAdhthd haB@idietur e of
di-alkali netal salts of L-tartaric acid, D-tartaric acid, and optionally
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and 10% by wei ght, of an alkali netal or alkaline netal hydroxide, and (ii)
stirring and heating the aqueous m xture to a tenperature of between 100C
and its boiling point until between 55 and 90% by wei ght of tartaric acid,
preferably between 60 and 80% by wei ght of tartaric acid, has been
converted WO 201/1388%0-tartaric aci d. Preferably, the ad@g@ErP01ai0Xeeh e is
subsequently cool ed, preferably to a tenperature of 90C or |ower, nore
preferably to a tenperature of 70C or |ower, or for exanple to room
tenperature, to obtain an aqueous slurry conprising a mxture of tartaric
acids of which between 55 and 90% by wej ght is nmeso-tartaric acid. 10 O her
than in the operati ng exanpl es, or where otherwi se indicated, all nunbers
expr essi ng t | A efien re i ngjiti S orth
used in the?'ggtgml taﬁ%en g%d c‘%sgoln{r?ztagée&fq% g{eh ﬁogdgiestrggsg t"’{Hégel %B'Ermdl fied
in all inst amat@snﬁse saita—tf@rappheaimmta‘s ndrEcal{ingvaddlﬁ\c&mm sbdiam ctiloridet thies

process, ei t ces t.ep (| Qr _during
tep cry, t HESRaPliah hG s weidall JE 3R 5 Mok dee shmel MRsevblabge
which will rcesplex an cam,@{ toardxitiziog agiedt pnecptivhaltyi HgOS neayp bdaisedadt i on

m xture. Accor di nal the.term eous .m xture" as used throu ut the
20descri pti S‘RnYesrp'g‘éé&c? I8P 31%383%%”00?%%@%3[@3)[%'?%ﬁ%‘ﬁ Hmdar %ﬁau%ﬂ so in
rel ation topuafictiobakaibngesrries. The alkali netal in the di-alkali netal
salts of the tartaric acids used as starting material in the process
according to the present invention preferably conprises 25sodium The

al kali net alWworoobdealsi discloBdstin %A@ Ies HSREthba féhpﬁ)dgamg%sﬁmu@f&r ably
conprises sodium hydroxide. L(+)-tartaric acid disodiumsalt, also denoted

as bi sodi unfart at”SIaP'Péﬁ"@'Chl'gc'Wﬁﬁ*B?%q igrtagic agid; If aenionsdhal it ¢andf megadAl dri ch
(CAS Numper b?lr@ﬁtlr?g“a ﬁ)aturél%r's?nlﬁ@ﬂ‘pfaﬁgné Bal (CASteGSrPhuhbans: é?aéé a'dng acid

di sodi um sal I's al so poSsible to use L(+)-tartar|c acid (comrercially
avai | abl e f i6f7d:7g resnegiinvelydl solutien witeoneaniried NaOH at temperatures above

2010/ 139588RgJ4EB2R 14 [2&7 §9z rﬁ‘é?ﬁ ric acid
di sodiumsalt in situ, dé}}ol?%rn o %%?@ogt @_lvteﬁ%gé lﬁfrr%@%'te?ds for

t he ot her pmeéntta@arlcgcwr Pr$gre9§tr¢mumber DAZ-730). &fawevec itovasi foentl tat $xl t: i t

D tar tar o agro PRE Foslure SR by el ARBRIERS A g bW o,

sal t and5NaQgito Iarmaxin'lurra(JIySQ%rtiyaweighta@f thesianai® acid doetrg thengedd, isbmmeneso i n

any proport |t for n. be used faor this process.
o tartartc. YR Holekd pdens frdtedBrican gt Mert Bt e it Gelcos
preferred bpmmontofmxtuedsamfltamnc acigheomprising Dher 568 byf wightedftraeses aci d

di sodi um SaLﬁl’?%EIt r produced in situ by addition of NaOH or used as such)
is preferre use these starting materials are relatively cheap and
the process to prepare a conpostion with between 55 and 90% by wei ght of
neso- targar c acid is fgster t han when a m xture of D0 and L-tartaric acid
is used? t'5rdN 98Ierh Ok theyPresaht iygslign 19 Prodde; a8 ecaiodieally athacive a

m xture of Brethdd forafié Eﬁﬂﬁﬁhﬁohabi @ @6m@ositr *bol'fﬁibﬂsﬁgnléﬂhn@fadﬂ%swthar taric
acid being | ess than 50% 15wej ght of the total ght of the tartaric

aci ds. The PPYEEEsOT angy rt%(bY"?'g hihareef. 8[ﬁfer§P|YatPQPﬂ§9'hé5t0| anch B0%s By e.
However, it wb%@'ﬂfé?ed?oﬁélh@ RedtaR8fid QLR BAG WHIAL ARt dSdENAT IR ePthgssur e,

e.g. 2- 3 bar ut this is less preferred. 20 It 1Is noted that the period of
time the m dtawbackebisdesisedhaynsedydt dmaien.heated (i.e. step (ii) of the
preparabson process) to obtain the desired anmount of mesotartaric acid is
dependent on the concentration of tartaric acid in the agueous m xture, the
anount of alTR@lopjestiveahacabegremebwih the thllowingeprepasaiéart Methiod. SaBl metpdr at ur e
and pressur FsCipe! i ed and
heat ed for Eet en @bawogggﬁﬁgﬁsﬁs P?etp%ﬂné dr%cgggoqgsm*{b 8m§h!smb
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step (ii) c r 1g,.n Y t hod y.1H NWVR
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meso-tartaric acid, and between 2 and 15% by weight, preferably between 4




5 tartaric acid is slightly different fromthe NVR-spectrumof DL-tartaric
acid. NVMRis used to determne the neso-tartaric acid : DL-tartaric acid
ratio in a reaction sanple or optionally to quantify the DL or nesa isoner
concentration by using an internal or external standard. 0- and L- tartaric
aci d cannoW®W1¢138i8Bngui shed 5by NVR directly. To det ePkilFE241p/@57287
concentrations of D, L and neso-tartaric acid, chiral HPLC is a suitable
nmet hod. As the skilled person will recognize, depending on the pH val ue,
tartaric acid is present in an aqueous solution in the carboxylic acid form
or inthe formof a salt 10 (bitartrateg or tartrate). For exanple, it is
present as the disodiumsalt if sodiumhydroxide is present in a
sufficiently, o [ t 4 aci d"
is used thr ou@ggt/"a{sﬁe\%’gggﬁfp ‘4‘%? r‘ﬁ@ ?ﬁaélcl ﬁe gfarln HFBchfea érf'%l* r the
tartrate andsthiingandateatifgrtne aqlBous miate m:adembemeuret dfebaetyaen dHOM xt ur e

of tartaric ac W bet 5.and (V b ht beij nesQ-tartaric
acid is pr ef%’? % b(ﬂlté'gﬁ Lf'}ji'esnﬁ Yaa’ﬁlgé‘?g’é tﬁit%'é%t é’asi um
chloride conrmeserablprbeméuh 60 2@d [B0eh (byar‘v’dlmtfdfrtaﬂtérﬁz m‘@pwasatbeemcmfveaed
additive for sodi um chl orl(gﬁD %ngci i ons, gra %gr E‘ggn t hat
case t he addiPt MGeO-fRIS RHG I raeradlg ec’%ﬂkﬁeﬁﬂs Eﬂ-‘fq ,equ d“c?% i um
chloride or ﬁr@f&raﬂy%l|a0térrfée)atur%acbfctamrbrqe\lvemn@dquéﬂemlyﬁ)arremp@ratmelt of
said mxture of tartaric acids. For that purpose, preferably, an aqueous

m xture of t@fr fQG er KwedsOf Lr @EMnif o reRNEBRCEIUEN O SHEFR B AGHSORt of
the tartari Cgagy d3 ﬁhuﬂg d'ﬁﬁ@uﬁeaéftt%hgﬁc ABidE- of AWHEXE bERYEEN PP A DoYgpghl or i de
conposi tion" as’ use out the description is nmeant to denom nate all
composi t i onsW@ghWﬁll”@QSOntﬂftéﬂ@ Beid- 75% by wei ght consists of KCl. Preferably,
such a c osition contains nore than 90% by wei ght of KCI. The term

"sodi um chl ori de conposition" as used throughout the description is 30
meant to den@thenathanaln tlempesatingo esampleshi arhwiere atherwisesjodisatehi ght
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NaCl is nost referreg eytgl cal (}/ the salt will contain about 2-3% water.
The salt may? '8 tapEgs QUINeeUB &hoUL ¢ salt obtained by steam evaporation
of wateri§rom brine, and the I|ke 5 In step (ii) of the process according
to the present i vené)l on, sl urrly obt ai ?gd Thi s Iurry
conprises a {%esJpen Fhattd’Y'E '%:p%?@ 8% <lieh oat Tsesiad £ Ahg PRsoss el ght  of
meso-tartarigegqi 51 @n@hrmgr Stepr ersefreblsw|uw||tyhnmtmeméséﬁam 86 i vei ght of

meso-tartaric acid. Mire particularly, the uid phase of said 10 slurry
conprises a onceede® WICh A¥ilt FaSull inEeEs- t@ftaWh?@' ReERERNIdT AR NS HRABI" nei ght

|5 eSO L art A ieaieboldfhAfing S P PhaGR ReIMALRASES Wod ifaigiott el ot of

the tartaric aC| in sad hase), whereas the solid phase
will be 3 edoiﬂﬁcnamn ip uaeslgntrelation IQ:CIQGT aquqqaqsr@ﬂtétoam But alsp i elaticRde st ep

water is ad ous m xture, during or after a cooling step
(tii). Thi sqﬁgsltehgr%%}gﬂﬁmélgy preferred if a non-caking additive for sodium

chloride is to be nade so that a treatnent solution (conprising the

o q
wher o n bt it A AkiAidnufe JPHEAE Retd BTl i GRARC BlaRshRaAufings

wei ght, is 2@atehial imthe precessrgecbring foethe guiesemt MMeonordprafemplysadmmrsess

G <Por e 1 spattahy Theorikalh e’ Of dkiAb R Hekp i iR5 Hachs Rigits " °
subsequentlyprbﬁargmlyednﬁ)ﬂségas@blamlhytjmxme(or said solution can be added to a

di- or a trivalent iron source, preferably in the formof an agueous
solution) in the desired anount, after which the obtained 25 treatnent

sol ution Caﬂ.(b?tﬁriéyagido'@ﬁ%dﬂjrﬁOéﬁluﬁhﬁ;m QehétedC agPeRbiuan. L-Bytrate] ng
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



t he aqueous slurry obtained in step (H) as such (i.e. the solids and all
adhering liquid, wthout any separation), an easy and qui ck preparation

nmet hod 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 tog¥PREWV/IH#h the solids to 30 make an aqueous RETEPA1I8OF@¥pri si ng a
m xture of tartaric acids wherein between 55 and 90% by wei ght, and
preferably between 60 and 80% by wei ght, WD 2010/ 139588PCT/ EP2010/ 057287 7
is neso-tartaric acid. It is also possible to use part of the solids and
all or part of the adhering liquid to npke the aqueous mn xture accor di ng to
the present invention. 5For the preparation of a non-caking additive,

| ron sour ce gysaalfigrqfedud il Ul 18falhdia tibarf énm M Sifl, RS ARRB and 90%

by wei ght of neso-tartaric aci nore pre e t ween and 80%
by wei ght ofdgitigealiMa®Edthesame hCﬂdstnﬂtha@thﬁlfm@mnttahaltarttﬂgematﬂrlar Dlatio

bt ween 11 OR @i 108 SQIlm AR 8l SETLATECORSdh i { BB ORLERK IO

additive (i. ar anmount I 'VI nolar anount
of tartari cpemil,@)edns Sl éfaam diil- ;arlaet:vM(@AS debé} 138B88-YProef @-tbtayicbet ween

0.3 and rther ustrated by the follow ng

exanpl es§ égmmsg@“&%gﬁé& R%d( tagytt%'{t qe aé:éﬁ?a?‘”cez%?“lt?{”'&gz%o-| itre

st eam heat edl, jnmsbeheahyvmpelltloﬂl%cﬁlnktgeaécndi@wt %aﬁddnnuﬁah)bdzrmedibr(thm wat er)
NaOH c ncentratlo W th

solution (ex Signae, .anal
18 4 ko of - ReeREr RABEYY A5 cRnaales SBarra peting mueh AB SR Bl o
Distilleri eﬁédft;ﬁéd%}ecid@etlr 8l relzaawsarexpmvdolmgmsremfy_ 1$|rtfdn§ a&ﬁ!’i woﬁdmnnd 43 7
cont ai ni ng wt % L rtaric |so ofree an

S0 25 wat e catt feiblerpliditat s by ddtan iﬂ?&'ﬁﬁévﬁe d 35 suElll i RiRtesed: ot al
r ef lux apd sbtdddenthdser s2Aindo widteridls tHE Alelatielyi Bigedphiahd Pkl 9¢bc'é§§rnbes ver e
taken and the conversion of L-tartrate to nesotartrate was determ ned by

'H NVR.  ResBIGR&@ §/FOFWOBRMWIth Retvaensdand 9oy Weightssfinerestagladeagidof t he

meso-tartraie idfAcinaf W rhe'im%t(}?reDof EH LA €-tart¥fe acid is used as startn ting
20101139588PCT/ EP2010/ 057287 8 Table 1: Rel ative conversion in

accor di ng t §atsigpObvipasly, iiisnalgonerasile tawise-a frixturgy chDachaDdﬂrv}G%ﬁ- t ot al
TA| 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 D2O/KOH solution using
methanesulphonic acid as internal standard). The NMR-spectrum of meso-



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
experiment the slurry density was increasing. 10 Via chiral HPLC the

absol ute anobunts of D, L-, and neso-tartaric acid were determ ned (Col um
used: Chir %0 BLEBIEB) penicill am ne (ligand exchange)) @ESEEPTHYHPE2YT) .
HPLCcondi tions. 15 Guard colum Anal ytical colum : none : Chirex 3126 (D)
50 x 4.6 MmmID;, dp =5 pm WD 2010/ 139588PCT/ EP2010/ 057287 9 Mobi | e phase:
M xture of 90% Eluent A, 10 A, Eluent B. Filtered and degassed Eluent A 1
mM Copper (11) acetate and 0.05 M Anmpnigum acetate, pH = 4.5 (using Acetic
aci d) 5Eluent B: [|sopropanol Separation node: Isocratic Flowrate: 2.0

m/mn Tenp "y (MY i HENMR- n@ﬁ ction: 80 nm
Tabl e 2: Relet;afk %Uésggﬁ%g}i@g?ﬁféﬁg&if@ accoMt%i{l %ectjng: a@‘p?a{e@lg.a%' %%'%essed
as sodi um saiktusedriondeles mirfent mésa-taredricBjd DBL-thuadé adid radain a Adactipne
[ hours] # Mew ol L .Lwt 701]0 . . . .
sample or optionally to quantify the DL or meso isomer concentration by using
an internal or external standard. D- and L- tartaric acid cannot be distinguished
5 by NMR directly. To determine the concentrations of D, L and meso-tartaric

acid, chiral HPLC is a suitable method.

As the skilled person will recognize, depending on the pH value, tartaric acid is
present in an aqueous solution in the carboxylic acid form or in the form of a salt

10 (bitartrate or tartrate). For example, it is present 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
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weight of NaCl. More preferably, it contains more than 92% of NaCl, while a salt
of more than 95% by weight NaCl is most preferred. Typically, the salt will
contain about 2-3% water. The salt may be rock salt, solar salt, salt obtained by
steam evaporation of water from brine, and the like.

In step (ii) of the process according to the present invention, typically a slurry is
obtained. This slurry comprises a mixture of tartaric acids with between 55 and
90% by weight of meso-tartaric acid and more preferably with between 60 and
80% by weight of meso-tartaric acid. More particularly, the liquid phase of said

10 slurry comprises a mixture of tartaric acids of which between 0 and 50% by
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 (ii) 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,
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is meso-tartaric acid. It is also possible to use part of the solids and all or part of
the adhering liquid to make the aqueous mixture according to the present

invention.

5 For the preparation of a non-caking additive, an iron source is added to a mixture
of tartaric acids with between 55 and 90% by weight of meso-tartaric acid and
more preferably with between 60 and 80% by weight of meso-tartaric acid, in
such an amount that the molar ratio between iron and the total amount of tartaric
acid in the non-caking additive (i.e. the molar amount of iron divided by the total

10  molar amount of tartaric acid) is preferably between 0.1 and 2, more preferably

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, ltaly). Neutralization took place to yield a solution
containing 48.7 wt% L-tartaric disodium salt, 7.5 wit% 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



38.9 6.43.9 79 21 15HPLC results confirm 1H- NVR results. Exanple Ib (via
DL-tartaric acid): WD 2010/ 139588PCT/ EP2010/ 057287 10 dem neral i zed wat er
and 10.592 kg of racemic DL-tartaric acid (ex. Jinzhan, N nghai organic
chem cal factory, China). The m xture was boil ed under reflux at

at nospher iWOp01843938% and stirred for 190 hours in totaCT/EPaewsagy2sthi s peri od
sanpl es were taken of the reaction m xture and the conversion of
DL-tartrate to 5 nmesotartrate was determ ned by 1H NVR (see Table 3). Table
3: Relative conversion in tinme according to Exanple | b. Tine [hours] neso
[Ww% of total TA] DL [wt % of total TA] 2 4 24 29 46 70 94 190 0 8 12 47
56 73 78 83 88 100 92 88 53 44 27 22 17 12

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

. Meso- tartaric

Time D+L
acid

[hours] |[wt% of total TA] | [wi% of total TA]
0 0 100
20 22 78
4.0 29 71
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 :hone
Analytical column : Chirex 3126 (D) 50 x 4.6 mm ID; dp = 5 um




Solids were present during the whole experinent. Via chiral HPLC the

absol ute anounts of neso-tartaric acid and DL-tartaric acid were

determ ned. (Colum used: Chirex 3126 (0)-penicillamne (ligand exchange))
(see Table 4). WD 2010/ 139588PCT/ EP2010/ 057287 11 Table 4: Rel ative
conver si onwiorRotd/isessgiccordi ng to Exanple Ib. Ti ne [ houPST/EP20B@¥B3sed Meso
[wt O/ 01 as sodium[wk] fonn DL [wt%of total TA] [wt9% neso [w % of-
total TA] 2 4.1 21.2 21.3 9 91 4 6.1 20.4

9

Mobile phase : Mixture of 90% Eluent A, 10 % Eluent B. Filtered
and degassed

Eluent A : 1 mM Copper (ll) acetate and 0.05 M Ammonium
acetate, pH = 4.5 (using Acetic acid)

5 EluentB : Isopropanol

Separation mode : Isocratic

Flow rate : 2.0 ml/min

Temperature :50°C

Injection volume 2l

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] [wit%] | [wit%] [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 22.2 20.8 5 46 54
9.8 24.9 17.5 51 52 48
11.8 26.7 16 5.3 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 44 72 28
19.8 36.3 7.7 4.3 75 25
229 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 wit% of sodium
hydroxide (in water) solution (ex Sigma) was mixed with 1.815 kg of
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demineralized water and 10.592 kg of racemic DL-tartaric acid (ex. Jinzhan,

Ninghai organic chemical factory, China). The mixture was boiled under reflux

at atmospheric pressure and stirred for 190 hours in total. During this period

samples were taken of the reaction mixture and the conversion of DL-tartrate to
5 mesotartrate was determined by 'H-NMR (see Table 3).

Table 3: Relative conversion in time according to Example 1b.

[Time meso DL
[hours] |[wt% 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).



20 94 35.5 3.5 3.5 84 16 190 40.7 2.6 2.7 88 12 5It can be seen that
both raw materials (Exanples la and 1b) lead to the sanme final product, a
tartaric acid m xture containing primarily neso-tartaric acid and sonme D
and L, with D:L ratio approaching 50:50 over tine (the thernodynam c

equi | i bri uNyQ2010/t¥f8aric acid as starting material gi vePSTEPRHIOTRST
conversion. O her process paraneters such as NaOH concentration influence
the conversion rate 10as well. Wirk-up was done by the sane nethod as
described in Exanple |a 15 Conparative Exanple A: : Effect of higher NaOH
content and |ower sodiumtartrate contepy Exanple A (1): [-tartaric acid
as startinn material 20In a 1-litre reactor vessel, 606.04 g of NaCH
solution (containing 50 wt % of NaCOH and 50% of water) was m xed with 414. 40
g water and 96.70 g of L-tartaric acid. Upon mxing, a mxture conprising
11. 2 wt % of Tabled:i: Belaliveacomarsiondip. tinesatcofding GHExathpd@ 1B. wt % of wat er was

1 - aa + + l’\ - l'\ .l
obtained. T e—was—heat-ed—and—was—ept—at—at-respherte—botH ng

condi ti ons dEm95n, 1 40588 PCT/ EP2010/ 05728742 hour's
(Tbd 110 O, frinB Alcrea0) e ifon. wh ned. At
regul ar i nt gFva 28% YRR ol, CM g"ﬂé""%@?ﬁd by 114
NVR for neso ]f"id, 1'-2tartr§' c 4cid afjd acetate cagntent|(a
di stinction |bet D and . 1.- enafi’fomgr caniot be|made iy 1H NVR). 5
The 1H NMR a i ) t % L-tarj Aari ¢ aci s converteg to

| &5

d
meso-tartarilc d ungit a gl of gbput [40 wt% nmeso | ( bas on the total
anount of tartagéc aci;d} i 5 opfai ned (see|Tabl egb). After tfat poijnt,
prol onged bdili doeg;Bot| reggl t [injqicr gased gpnversion tg nesotartrate.
However, thg angunt o%s_gyprody’gt acetsaj e ifncreaged wth timg to about 1
w % 10After| apps oxj mapel y| 6 higur s ofsboi lli ng aggsmal | |amounge of solids
appeared. 1H NVR and TR anal ysis snowed this soli1d to be prinmarily sodi um
oxal ate, a tartaric acid degradation product. 15 Table 5: Relative

conversion in time according to exanple A(i). boiling time (hr) Meso
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 DL 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 wi% of disodium L-
tartrate, 22.5 wt% of NaOH and 66.3 wi% of water was obtained. The mixture
was heated and was kept at atmospheric boiling conditions under reflux for 26



[w/0] D+L [w/0] O O 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 Exanple A (ii): a mxture of nesotartrate and DL-tartarate as
starting material 20Prepared were 1,470 g of a m xture containing 11.4 w %
disodiumtartrate, (of which 78 wt% was nesotartrate and 22 wt %

DL-t art r at\& 2019439888t 0% NaOH and 66.8 wt % wat er. For prRCGYEPENOF@%sons, this
m xture was prepared from NaOH WO 2010/ 139588PCT/ EP2010/ 057287 13
solution, water and a reaction m xture prepared according to the procedure
in Exanple la). This nmeans that the starting mxture is in all respects
simlar to the starting m xture of exagple AQ, except for the neso : DL
ratio of the disodiumtartrate. The m xture was heated and was kept at

at mospheri ¢ pggid g -CPlbE), ARSer 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-tartraric acid and acetate content (a distinction
between the D and L- enantiomer cannot be made by 'H-NMR).

5 The 'H-NMR analysis showed that L-tartaric acid is converted to meso-tartaric
acid until a level of about 40 wt% meso (based on the total amount of tartaric
acid) is obtained (see Table 5). After that point, prolonged boiling does not
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) [(Wit%] [Wi%]
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 wi% 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



5 under reflux for 26 hours (Thdi - 110 C), under continuous stirring. A
clear solution was obtained. At regular intervals, a sanple was taken from
the liquid and anal ysed by 1H NVR for neso-tartaric acid, DL-tartaric acid
and acetate content (a distinction between the D and L-enantionmer cannot be
made by NVIVR) 2010/@39F88e 1H- NVR anal ysi s showed t hat neso-RCIVRPAIVOS7TA¥T d i s
converted to DL-tartaric acid until a |evel of about 40 wt % neso-tartaric
acid (based on the total amount of tartaric acids) is obtained (see Table
6). After approximately 22 hours of boiling an equilibriumis reached.
However, the amount of byproduct acetatgqincreased with time to about 1

wt % 15After approxi mately 6 hours of b0| ling, a small anpbunt of solids

el at o a1 SV andtel hagietlan BRRYRCHEBRRRS otbS Rl pldBES RS O
in tinme accoExlamqletta ek@speansithat.thd efalrtinggmbdture ig imrgll iebpert$ sinttaofo thet al TA]
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tartrate. The mixture was heated and was kept at atmospheric boiling conditions

5 under reflux for 26 hours (Teei ~ 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).

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



40 60 WD 2010/ 139588PCUEP2010/ 057287 14 For further illustration, the
progress of both experinments is shown in Figure 1. The results of Exanple
A(i) are indicated with solid lines (wwthO - representing the anmount of
meso-tartaric acid, andrepresenting the conbi ned anounts of D and

L-tartari cVA218Y3958Bhe results of Exanple A(ii) are 5i RPETFRLMO03RETh dashed
lines (wwth - - 0 - - representing the anmount of neso- tartaric acid, and
-- - representing the conbined anounts of D- and [-tartaric acid). It was
found that an equilibriumwas reached after about 6 hours with about 40 w %
of meso-tartaric acid and 60 wt% of D-qyand L-tartaric acid. 10 Conparative
Exanpl e B: Effect of a |ower sodiumtartrate content Exanple 13(i):

Ny, 5 oie g STRLARLAA bR ool Befpf P T 5y G o)
were nixed Whehr®u964015 @awmﬂe.erA(a)ndaré'Smd&agad_wmr tsalid cliresi dwithyperd— xi ng,
th d tral t t t 18. 4 wt % di sodi
L Fartrat o FoRTeSqiog BB ARAG7A! TeaIRUR B oo i (VeSS0 HERt ed and

was kept at campmeahehduhtder D- %dqgfyﬂlahb%)Umﬁ’@rreéLﬁﬁE'd#Exfaﬁfplélﬁ(lh%iés (Thoi |
- 110 C), under contl nuous stl rei ng A cl ear solution was obtained. At
en

regul ar ¢ nt Sleated with starhed linas (Wi Pr omqmesqnthaltaem%aq VBRSP-by
LH NWR for tmﬁa%fa%rot ahgc -@ci %pr&éﬁtuﬁ?ﬁﬁéb&n&ﬁb&aﬁ%@nwt@t &Qf&gﬁt«, (a
di stinction between the D and L-enantioner cannot be nade 25 The
1H NMR anal $8iF5 showed that L- tartarlc acid is converted to neso-tartaric
acid until £V h of
tartaric aci Jb |§b8 Itaél’}%ehgé L@@g ???%c%i%ﬂ&; gﬁ%%:‘%&?%%h %rﬂ%&rs of
boi | i ng, noM%cﬂfm taﬁamm@a@d@ﬁ witinelr Bs and s dartaria agidc acid i s observed
anynore,;,The anount of byproduct acetate increased with time to about 0.2
wt % 2010/ 139588PCT/ EP2010/ 057287 15 Table 7. Rel ative conversion in
time according to exanple B(i). boiling tinmeMsoD+L (hr)[wt % of total

TA] [ wt % of b%"ﬁﬁarl ive %xgmzlelgo E?feg:t gf g flower 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 wi% NaOH and 74.1 wt% water.

20  The mixture was heated and was kept at atmospheric boiling conditions under
reflux for 46 hours (Tesi ~ 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



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
Exanple B(ii): A mxture of nesotartrate and DL-tartarate as startina

mat erial Prepared were 6.30 kg of a mixture containing 18.6 wt % di sodi um
tartrate, (of which 78% nesotartrate and 22% DL-tartrate), 7.6 wt % NaOH and
73.7 Wt % WAY@RO10/FYF88pr acti cal reasons, this m xture waPQYEPROB37287r om NaOH
solution 10 (50% NaOH in 50 wt % water), water and a reaction m xture
prepared according to the procedure in Exanple 1 a. The starting mxture is
in all respects simlar to the starting m xture of Exanple B[i], except for
the meso/DL isomer ratio in the tartariggacid. The m xture was heated and
was kept at atnospheric boiling conditions under reflux for 53 hours (lion
- 110 ©, under continuous stirring. A 15 clear solution was obtained. At
regular intervals, a sanple was taken fromthe |iquid and anal yzed by

"H NMR f or niEabletZarRalalive eanvkrsian indimeaiccorting taedampde B(ip content (a

di stinction gr?t'“rfgﬁn t he and L-enanti oner E_annot be made by NWR). The
1H NMR anal y RS f0ed t H9%"%eso-tartaric d¢id is converted to DL-tartaric
20acid until @&l evel of gwbylof BstaMIAp mesofwies bltiat TA¢i d (based on the total
amount WO 20018/ 139588PC‘Ig E92010/ 057287 1(?00

1.1 6 94
3.1 13 86
oL 19 81
6.8 23 77
21.5 33 67
25.5 33 67
30.8 33 67
45.9 35 65

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

Prepared were 6.30 kg of a mixture containing 18.6 wi% disodium tartrate, (of
which 78% mesotartrate and 22% DL-tartrate), 7.6 wi% NaOH and 73.7 wt%
water. For practical reasons, this mixture was prepared from NaOH solution
10  (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 BJ[i], 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 (Twei ~ 110 °C), under continuous stirring. A
15 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
20 acid until a level of about 34 wt% meso-tartaric acid (based on the total amount



of tartaric acid) is obtained (see Table 8). After approximtely 31 hours,
an equilibriumis reached. However, the anobunt of byproduct acetate
increased with time to about 0.4 wt% after 46 hrs. Table 8: Relative
conversion in time according to exanple B(ii). boiling time (hr) Meso [w %
of total TP 20398 % of total TA] 0.0 78 22 1.5 73 2PCIEF20A00F@B74. 5 65 35
6.8 60 40 22.6 38 62 26.3 36 64 28.3 35 65 31.6

16

of tartaric acid) is obtained (see Table 8). After approximately 31 hours, an
equilibrium is reached. However, the amount of byproduct acetate increased
with time to about 0.4 wt% after 46 hrs.

5 Table 8: Relative conversion in time according to example B(ii).

boiling time Meso D+L
(hr) [wt% of total TA] [wi% 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 —m=— representing the
10 combined amounts of D- and L-tartaric acid). The results of Example Bf(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 wit% 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.



34 66 46.7 32 68 52.5 34 66 For further illustration, the experinments from

e i d B(ii) are shown i e 2. The results of Ex I i
?gﬁﬁlqdﬂ?g‘oe%ﬂg\j th solid |lines (%W%&%bepr esenting the anount %Oﬁoggﬁm

meso-tartaric acid, and representing the 10 conbi ned 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 - -

- represent AKZ 10826 nbi ned amounts of D and L-tartar] i d) hi s
EROwDG2" s

| ower NaOH content, the equilibriumis |ocated at abou

tartaric acid and 66 wt% DL-tartaric acjd (of the total amunt of tartaric
acid); the formation of the byproduct acetate is consi derﬂa:blo,?. 18Wer than in
Exanpl e A. The reaction is slower. AC 10926 REPO DG 2 03. 0 2011 1C7-D
Amended CLAIMS 1. A process for the preparation of a corrpn conpri sing
tartaric acid 5wherein between 55 and 90% by wei ght of the tartaric acid is
meso-t art ar Aonended CLAMMSr i si ng the steps of (i) preparing an agueous

m xture conprising between 35 and 65% by wei ght of a di-alkali netal salt

f 1 ic agi di-alkali metal salt of D ic acid, . '
o 4L S oo e bodBigh A bolbo o AR larg e
optionaljy mesowkerear between$5 amadcdd0% byeeight offité thtirid ucides gigsodartaric al kal i

metal or alkaline netal. h oxi de, fand (it) stirring and heating the
aqueous m xt ur e24% ?W@ﬁﬂé B FPSA" bet ween 100C and its boiling point

until between 55 agy 90frepahig Vi @lquedis tnfikiufs iconitisthghBetweRan3soawerted to
nmeso-tartaric acid. Process according to claim1l conprisi ng?a step,.(iil)

wherein the aqueous mi _x%u%eb)f %’_el%‘épéé. digy(aj:mﬁabgggg sctage ﬁ_ﬁidt 8 ¢ aim1
or 2 wherein the al kal i aRBf AetdlBalt¥f D-@ktaAé b&idasr 4l niiRute SOIRINaNGReapdi UM
and wherein the al kali netal hydroxide conprises sodi um hydroxi de.
10 salts of L-tartaric acid, D-tartaric acid, and optionally meso-
tartaric acid, and between 2 and 15% by weight of an alkali
metal or alkaline metal hydroxide, and
(ii) stirring and heating the aqueous mixture to a temperature of
between 100°C and its boiling point until between 55 and 90%
15 by weight of tartaric acid has been converted to meso-tartaric

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.

25 4. Process according to any one of the preceding claims wherein in step (i)
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
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25 4. Process according to any one of the preceding clains wherein in step

(Pintbd-t1yoaenr aci d di sodi um sald p . 5. Process accordin
of the preceding clains, wherei nst”ﬂfééP%'?'gfcjess is carried out at %ﬁ%ﬂé%ﬁ

pressure. 30 1AMENDED SHEETO03/03/2011 AKZ 10926 R 2 Process according to
any ‘one of the preceding clains, wherein the aqueous m xture is stirred and
heated in ste éﬁi!ﬁi) for between 3 and 200 hours. Process according to any
one of theﬁﬁﬁé &l clains, wherein the aqueous mixture prepared in step
(i) conprises between 40 and 60% by wei ght of a di-alkali netal salt of
L-tartaric acid, a di-alkali nmetal salp of 3- tartaric acid, a m xture of
di-alkali nmetal salts of L-tartaric acid, 3-tartaric acid, and optionally

neso-tartari.c Redabss Pactoedig Aecanylidhe b BYprReediag &l WEe@IMghe! ai s,
wherein the aqueous m xture prepared in step (i) _conprises between 4 and
10% by wei ght 8RYeRYSINRAYre 'ﬁéf'ﬁgd&"ddﬁéi?‘i' stept @) faf\katweeris. ang 26Qss
according to argune of the preceding clainms, wherein between 60 and 80% by
wei ght of the tartaric acid is neso-tartaric acid. Use of a conposition
conprising_tartaric acid, wherein between 55 and 90% by wei ght of the
tartari € adid PEoGeEscaecerdingite aey neolof dhaaplesedingt ¢laims, owbereinadler di ng to

any one of cl ai t.Q: f ¥als al. . = j difive for
a sodi um chl or ihg?ée%lgn'gg(gl‘rtei@%péorraae{ﬁggﬁgg%rﬁpgﬁsor| eegﬁpboﬁsl?tela‘o}onw Use
accordi ng to cwegight obawiaikalimethksalioof-letddanig aitt]iat divadkalismetal salbaf Bonpl ex of

boi ng. moso- t ar FAPTE <8, AFffiadre AL Al ESHSRAT br TraRhd b, bRBAET

non- caki ng addatidvand sptionally ovesodagpdricxacifi. t artaric acid, with between 60

and 8033)by wei ght of said tartaric add being nmeso-tartaric acid. AMENDED

SHEETO 03/8?01I:|-"rocess according to any one of the preceding claims, wherein the
aqueous mixture prepared in step (i) comprises between 4 and 10% by

weight of an alkali metal or alkaline metal hydroxide.

15 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.

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

20 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.

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

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
30 tartaric acid being meso-tartaric acid.
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