Method for the Production of Sucraiose The present invention relates to an improved method for
producing sueralose. In particular, the present invention relates to a method for producing sueralose
from a feed stream comprising a sucrose-6-acylate in a reaction vehicle. The present invention also
provides a method for producing sueralose-6-acylate, which is an intermediate in a production process
for sueralose. OHHO SLICRALOSE Methods for producing sueralose intermediates and
sucralose front ¥98%/&tféX¥m comprising a sucrose-6-acylate in a reacti6i VRt &% nown For
example, EI' 0409549 discloses a process for the chlorination of a sucrose-6-acylate in a tertiary amide
reaction vehicle M produce a sucralose-6-acylate, such as sueralose-6-acetate. A large excess of an
acid chloride, such as phosgene, is used as the chlorination agent in this process. Following the
chlorination reaction, the excess chlorinating agent is quenched using a suitable base, thereby forming
the chloride salt of the base. The resulting product stream thus comprises a sueralose-6-acylate, the
tertiary amide reaction vehicle, water, and salts. A known method for obtaining sueralose from a

product stream comprising a sucralose-6-acylate, a tertiar ide reaction vehicle, water, and salts,
without isolation of the sucralose-6-ai? ks aghe flog Ct,l 550 12t in EP 0708110. The process
comprises deacylation of the sueralose-6-acylate before or after removal of the tertiary amide reaction

vehicle. (;;md trgen isolatigR petbg: M{ﬁlﬁi@g{'@ngzmglg@ggﬁ%@tl%ggt@m@@?@@g(gggggtgsies_ %uarl]lly Drvii7)
is carried out by steam stripping. 2, cording to it is preferred to perform the
deacylation after%r(t—:'lcrr{[l(.laar:ﬁﬁeap})roe%?Heu}‘é%&%ﬁe\i}’é?géﬁ’e% %%t(gg‘gf ! 8&%%%55‘%%%‘%% ?j{eeﬁgylation step,
base -catalysed deconspusitisngct theawdetionetchickeaitidhichiake Shteptiaeytamidéonesars. This
hinders the subsegiet isalatian:of thesicralos. i Rlsameans thatitheieriary,amide cannot be
efficiently recovered and recycled. Thus, the tertiary amide reaction vehicle is removed from an
aqueous solutior’ §Efé?%ﬁ§§?é‘?§- 0&%¥§}°§ﬁ‘d deacylation of the sucralose-6-azylate is carried out
thereafter. The preferred process according to EY 0708110 requires that a large amount of water
is present in the wocess stream duripg the removal of the tertiary amide. This is necessary to ensure
that the high concentration of salts is m?ﬁintained in sélution, thereby minimising the amount of solids
that the process stream has to ac favater also ensures that the
sucralose-6-acylate, which is solublé react \?@s)hi@ale but less soluble hi water, is
maintained in solution as the tertiary amid.e r¢action vehigle Is removed. The large amount of
water that is present in the process stream ofEP 0708118 during the removal of the tertiary amide
reaction vehicle has the effect that the removal slutreateytiary amide reaction vehicle, for example by
steam stripping, is very energy intensive, It would be advantageous if the amount of water present

during this operation could be reduced, in order to increase the energ efficienc¥ of the process.
Methods for producing sucralose intermediates and sucrdlose from a feed stream

comprising a sucrose-6-acylate in a reaction vehicle are known. For example, EP
0409549 discloses a process for the chlorination of a sucrose-6-acylate in a tertiary
amide reaction vehicle to produce a sucralose-6-acylate, such as sucralose-6-acetate. A
large excess of an acid chloride, such as phosgene, is used as the chlorination agent in
this process. Following the chlorination reaction, the excess chlorinating agent is
quenched using a suitable base, thereby forming the chloride salt of the base. The
resulting product stream thus comprises a sucralose-6-acylate, the tertiary amide

reaction vehicle, water, and salts.

A known method for obtaining sucralose from a product stream comprising a
sucralose-G-acylate, a tertiary amide reaction vehicle, water, and salts, without isolation
of the sucralose-6-acylate intermediate, is disclosed in EP 0708110, The process
comprises deacylation of the sucralose-6-acylate before or after removal of the tertiary
amide reaction vehicle, and then isolation of the sucralose. The removal of the tertiary

amide (which is usually DMF) is carried out by steam stripping.



The disadvantages of the known steam stripping process for removal of the reaction vehicle are
discussed in WO 2005/090376 and WO 2005/090374. Here it is proposed to remove all liquids from
the chlorination feed to provide a solid residue, and to then obtain sucralose from the solid residue.
According to this prior art, the removal of the liquids preferably takes place using an agitated thin film
dryer. A further disadvantage associated with the process of EP 0708110 is that the salts are
maintained in tEAAWEAESBtream and are only removed, during the finaFiSGSHEH 6 & i¢ralose, The
presence of high concentrations of salts in dm process stream limits opportunities to employ
salt-sensitive purification techniques on the 3 process stream. Furthermore, removal of salts only
during the final isolation of sueralose results in a waste stream that contains a high concentration of
salts, as well as other impurities. The high level of salts in the waste stream makes the treatment of
the waste stream difficylzdtaveuidbperaahianiagepusifihe pancentratemdhsaltafoothein the process
stream and also I the,waste, sieam, abtaned.duripg. e nlisniasian ah ausralnss,could be
minimised, With the above in min , thé present inventors have deviSed an improved process for
the production ofeispedolssomposifinnef theaRedonspaiele.tidihr st HUBH TSNS 06fiSs a method for
producing sucralpgg frem-adeeshsifaam eomprising austtsesend-aaylatenirier ¢ratiairyehicle, wherein

said method comprises: (i)reactipng the sucrose-6-acyla ith a chlarinating age 5(; %rder to
chlorinate the 4, 1&5&%" 6%&%#@ %q&éecs%vgfé%‘sg&a%tgegvé msﬁﬂeq(qeﬁ%ar}%r%ﬁlgj%r% Eﬁ%duct stream of (i)
with an aqueousvebiciticrroheyhiencpravides sobdivnrsecelasy fatevgie the darfrtieselt of said base,

wherein the conganiiationof theadueous-aQktipnatithe base is sufficiently high such that at least a
portion of the chloride salt of the base is formed as a precipitate; and (iii) either: deacylating the

sucralose-6-acylate by treating the product stream of (ii) with a base and thereafter removing
precipitated salt to provibereefirodiupbstre armoobngiriSin§ 708 et Alsgaires that a large amount of

water is present in the process stream during the removal of the tertiary amide. This is
necessary to ensure that the high concentration of salts is maintained in solution,
thereby minimising the amount of solids that the process stream has 0 accommodate.
The large amount of water also ensures that the sucralose-6-acylate, which is soluble in
the tertiary amide reaction vehicle but less soluble in water, is maintained in solution as

the tertiary amide reaction vehicle is removed.

The large amount of water that is present in the process stream of EP 0708110
during the removal of the tertiary amide reaction vehicle has the effect that the removal
of the tertiary amide reaction vehicle, for example by steam stripping, is very energy
intensive. It would be advantageous if the amount of water present during this

operation could be reduced, in order to increase the energy efficiency of the process.

The disadvantages of the known steam stripping process for removal of the
reaction vehicle are discussed in WO 2005/090376 and WO 2005/090374. Here it is
proposed to remove all liguids from the chlotination feed to provide a solid residue, and
to then obtain sucralose from the solid residue. According to this prior art, the removal

of the lquids preferably takes place using an agitated thin film dryer.

A further disadvantage associated with the process of EP 0708110 is that the
salts are maintained in the process stream and are only removed during the final
isolation of sucralose. The presence of high concentrations of salts in the process

stream limits opportunities to employ salt-sensitive purification techniques on the



or: removing precipitated salt from the product stream of (ii) and thereafter cleacylating the
sucralose-6-acylate by treating with a base to provide a product stream comprising sueralose. Ina
preferred embodiment, the first aspect of the present invention further comprises: (iv) isolating
sucralose from the product stream of (iii). WO 2009/1185321'CT/G62009/000807 4 In a second
aspect, the present invention provides a method for producing a sucralose-6-acylate product stream
from a feed streemugeomiptising a sucrose-6-acylate in a reaction vehicle PAHEREIH* G4 Method
comprises: (i) reacting the sucrose-6-acylate with a chlorinating agent in order to chlorinate the 4,
I"and 6' positions of the sucrose-6-acylate; (i) qéjenching the product stream of (i) with an
aqueous solution of a base to provide the sucralose-6-acylate and the chloride salt of said base,
wherein the conpentsatiteanf thethersesseidon sitelsdns Sefelinigisuch that at least a

portion of the chigtide,salsalh.ase naiment as:apsadipkaeianch Hi)embing ptisipiated sal
om the pro ucg%gre 1%?311%&9 LPhQ Egélﬂl gve % %‘g lsousl%_xg W éas‘ﬁ%é)rﬂqgﬁi%rs MG Rment of the
waste stream difficult. Tt would be advantageous if the concentration of salts both in the
process stream and also in the waste stream obtained during the final isolation of

sucralose could be minimised.

With the above in mind, the present inventors have devised an improved process

for the production of sucralose.

Thus, in a first aspect, the present invention provides a method for producing
sucralose from a feed stream comprising a suctose-6-acylate in a reaction vehicle,
wherein said method comprises:

(D reacting the sucrose-6-acylate with a chlorinating agent in order to
chlorinate the 4, 1' and 6' positions of the sucrose-G-acylate;

(if) quenohing the product stream of (i) with an aqueous solution of a base to
provide a sucralose-6-acylate and the chloride sait of said base, wherein the
concentration of the aqueous solution of the base is sufficiently high such that at least a
portion of the chloride salt of the base is formed as a precipitate; and

(iif)  either:

deacylating the sucralose-6-acylate by treating the product stream of (ii)
with a base and thereafter removing precipitated salt to provide a product stream
comprising sucralose;

or;

removing precipitated salt from the product stream of (i) and thereafter
deacylating the sucralose-6-acylate by treating with a base to provide a product stream

comprising sucralose.

In a preferred embodiment, the first aspect of the present invention further
comprises:

(iv)  isolating sucralose from the product stream of (ii).



In a preferred embodiment, the second aspect of the present invention further comprises the
conversion of sucralose-6-acylate to sucralose to provide a sucralose product stream. Sucralose can
then be isolated from the sucralose product stream. Various other advantageous embodiments
and further developments of the processes according to the first and second aspects of the present
invention are set out in the dependent claims.  Thus, according to the first aspect of the present
invention, a proegcistrassseresulting from the chlorination of sucrose-6-acytatgzissgoesacthed with a
base of sufficiently high concentration that at least a portion of the chloride salt of the base is formed
as a precipitate. The precipitated salt may then be removed front the process steam either before or
after the deaeylation reaction, and sucralose can thén be isolated from the resulting desalinated
product stream. The secoamvbipbaalits frosentlievprooeps silsamnoftiied fresedicing@ntion prior to the
solation of sucralose, provides 2 AUIRRLelRd¥aNages.ne dRAIAgR dsibalahe waste stream

produced durings‘fﬁ(-%l Isolatiol uctalose has a much lower salt content than the waste streams of
prior art processesasiitichehirw S e i sthoa iP P P¥treated more easily, 5 A firrther
advantage of the process aceringie shedpsessiyldrveititionhisthatithegeolimvedof water that is present

in the process stream is significantly,red ce%ib hich allows,sighificant energy savings to be made
downstream. Th?@ 3%}%‘(’9%'?%%’5@3%%‘61 I)}) notab e}f}{% e {r;eaction %/ehi'cle is subsequently removed by

steam stripping, and céild erntiehing bnarsiyEsEraTRSR R SRR S BEPRALREHF DY as much as
75 to 80%. The redugtion indhewaieraertant @t thapiosassisuidamaltsbealiovis the use of smaller
reaction vessels, with corresponding cost savings... . The reduction i hieved in the
process of the pP@géﬁiW‘iWéh#g‘gev% gse%uostsﬁ%lsg%%g e Sﬁ%ﬁ%ﬁ?%é%%&gg?{ gigr?geﬁ%%ﬁ[c&i%%%water needed
to be present to ensurefiiat thietidg kelich derhragitsritonsdrs rerEptgtFiA Solution, and to ensure that the
sucralose-6-acylate regajnequin-salutiangusingsandaitertheamaeaboiity reaotick vehicle.
According to the present invention, however, at least a portion of the salts is removed from the process
stream, so that tREBIOBIEACS R AMEATFE Tem in solution is reduced or eliminated. Furthermore, in
contrast to the preferred process of EP 0708110 where the reaction vehicle is removed prior to

deacylation, and thus ffom 2. SUEKAINIR B ARYIAe REAGRSS: StEaRE pibeAreseniciniention provides that
deacylation of sucralose-6- acylate takes place in the presence, of rea(:tiox&:vehicrlati0 0 provide a

process stream cOmRAAT e GERLREUEE" %ﬁfﬂ%’@&ﬁ%ﬁﬁ%’ SRR REAEA R Venicle theratore takes place
from a sucralosepsediictrsireacratherthdrifionresutialosbeGuatytaterpeduiradieam. By virtue of
having a further free hydroxyl group in place of an ester group, sucralose is more soluble in water than

suctalose-6-acylate. This higher solubility means that Iess%vgter Qeeds Eo be Rr%ﬁﬁxrét in order to

maintain the desired speieEsAtaE B a8t FHROFRIST AmiON tHE€Uiprising that cleacylation

can be carried oyhincaneifestigemanaarindiecpresencetobitie reerstibirstiftiercAgicdliding to EP

0708110, it was %rg1;§rr% etgtg move the reaction vehicle prior to carrying out deacylation, This order

. 160 08 1ms, . . . . -
was preferred in oftlerto avol &1ecomposmon of the reaction vehicle under the deacylation conditions,
which reduced the yield of reaction vehicle available to be recovered and subsequently recycled. It
also introduced decommﬂj@&&r@ﬂy@t%&ﬁﬂmwﬁmﬁ‘ihbtﬂnespmohhucnmmampduct stream

resulting from the chlorination of sucrose-6-acylate is quenched with a base of
sufficiently high concentration that at least a portion of the chloride salt of the base is
formed as a precipitate. The precipitated salt may then be removed from the process
stream either before or after the deacylation reaction, and sucralose can then be isolated

from the resulting desalinated product stream.

The removal of salts from the process stream of the present invention prior to
the isolation of sucralose provides a number of advantages. Ope advantage is that the
waste stream produced during the isolation of sucralose has a much lower salt content

than the waste streams of prior art processes, which allows the waste stream to be

treated more easily.



WO 2009/118532PCT/G8200 000807 6 Contrary to the teaching of EP 0708110, it has now been
found that, provided that the reaction conditions are controlled carefully, deacylation can be achieved
with minimal decomposition of the reaction vehicle, usually a tertiary amide. Accordingly, it is possible
to carry out deacylation prior to the removal of the reaction vehicle, and to then recover the reaction
vehicle from a process stream containing sucralose, Besides allowing for a reduction in the amount
of water that ne®¥83/b8tesent in the process stream in order to maintih/ #F8I8ELPEY species in
solution, the ability to perform deacylation in the presence of the reaction vehicle has a number of
further advantages for the process, especially where ¢he reaction vehicle is subsequently removed by
steam stripping, These anganta es inclu%e the fact that dje un(ﬁesired solids that are generated by the
steam stripping proces$ gqgﬁ@?’ﬁﬁfﬁ%& B RS SRS ATTRAHR G (AR REEBt Ww"gﬁ’@gﬁ%ﬁ‘aﬁ%ﬁuct.
Accordingly, the firlaiyiefdwefes terdkogessinclaasedess stras: iseghiferasity thiwdedmiirdaction vehicle"
means the diluenfgr, seivaRbiR which, dhe,chigrpalion deacticnds Reflumed i fgdgin s meant to

indicate that the vehicle may not fuIFy dissolve all the components of die ,reaction?andlproduct mixture.
The sucrose-6-aB§aRs dheEisPAERIEl LS aPGRLY 5 HPSEE DY BB AT PSSV ABPSAP Guring the
chlorination reactimabldtlis preferatyis &n stiphatipongarbooydlicEbprsaticcheyEidy Bibre Theferably a

benzoate or acetale, andMastreierahly BRAGHRss HRSCRHIBUNAHORLG:RC AR IRhe method of the

present invention can be carried out by a number of methods, such as those disclosed in EP 0043649,
EP 0409549, US'¥58810585538 B 99WEHEABEIES: A number of chlorinating agents may be

used in the present invention in order to chlorinate the 4, I' and 6' positions of the sucrose-6-acylate.
Sutable examples Incluge asg seiecied [AMANGAIUN.CONTIRING o RDBRIENSG/aRR's reagent
(also known as (chlorometﬁy ene%dlmet yliminium chloride or‘as
(chloromethylene) @R P P BTSRRI RETS:SHISS SHSIGER DRFERFGAES FRESHRHBuS
pentachloride, thigeyl.chiptide: gxalylehterisiecmethanesidionybehlaride) (o swidnghoinoride,
diphosgene (trichiormethyl chigroformate) and riphosgene (hisirieblorametili gathonate). Other
suitable chlorinating agents &riown 16 the Skille persort may also be Used. Preferabh , the chlorinating
agent is phosgeneldelarnolds reagent, Depending on the chlorinating agent employed, a number
of types of reaction vehicles may be used, and any reaction vehicle can be used that is stable under
the chlorination conditions agd tha% dissolv%s thetstartire)ge matat%lﬂeaal‘ﬁ,areargce):]rpét)%t ans%l%rpducts at least to
some extent, for examd?‘gcgf AT ]ﬁey%xreg%%r%gﬁlsl%c 7 asv%’/lene or t%cfuene; C]I}ﬁorlnafed hydrocarbons

such as trichloroethraned Spteftiapyoarsidasasuch the dismsdhdfoptapaidio i TesaliHpaimides are

particularly suitabley,and, Rifyis.Rest Rreferirde, Aibsisuitabie reastianyehiclestmnews e the skilled
person may also be used. The ratio by weight oglreactio&ve icle to total rbohs%dr te d&ring the

chlorination reactiif s SECHBOUTEST 1§ Bhgyeiy 1o deacylation, and thus from a sheralose-

acylate process stream, the present invention provides that deacylation of sucralose-6-
acylate takes place in the presence of reaction vehicle, to provide a process stream
containing sucralose. Subsequent removal of reaction vehicle therefore takes place
from a sucralose product stream, rather than from a sucralose-6-acylate product stream.
By virtue of having a further free hydroxy! group in place of an ester group, sucralose is
more soluble in water than sucralose-6-acylate. This higher solubility means that less

water needs to be present in order to maintain the desired species in solufion,

In the light of EP 0708110, it is surprising that deacylation can be carried out in
an effective manner in the presence of the reaction vehicle. According to EP 0708110,
it was preferred to remove the reaction vehicle prior to carrying out deacylation, This
order was preferred in order to avoid decomposition of the reaction vehicle under the
deacylation conditions, which reduced the yield of reaction vehicle available to be
recovered and subsequently recycled. It also introduced decomposition products as

impurities in the product streant.



The chlorinating agent is preferably added in excess with respect to the sucrose6-acylate, and
preferably in large excess. At least three molar equivalents of chlorinating agent are required per mole
of sucrose-6-acylate in order to chlorinate the 4, I' and 6' positions; thus, an excess amount of
chlorinating is any amount above three molar equivalents net mole. In a preferred embodiment, the
chlorinating agent is added in an amount of at least seven molar equivalents per mole of the
sucrose-6-acylate.2zdypicaly, the molar ratio of the chlorinating agent to (eEr$UEf0%B % cylate is about
7:1to about 11:1. A number of reaction conditions can be used to achieve the chlorination
according to the present invention. Walkup, U.S. Pat po. 4,980,463, the disclosure of which is
incorporated herein by reference, for example, discloses a two stage process in which chlorination is
carried out at two different temperatures, a temperature not higher than about 85 T and a temperature
of at least about 100 C@ohuiiab kigherihanaBb0TIB00C thefewtchioiimaditat, Proyidsds.
2007/0100139, thg digelosuieolnblish isiocaipataied bere o RIRipOsedisiases aiprocess in

which the reaction mixture is heated between 75 C to 100 CC: to effect chl rinatiorgf. ip general,
the reaction, temseraEnEIserARESEEIBME SFdRAFHAR BN Ko BTN G 167 HHEY SPULEntFIETREI 1S typically
from 85 C to 130 & possiblde seagiandimelfaoihe < osinationaaot treliegpionthehistasedtinvention

depends on the temperalyre employed, uiih lutet (TR CaATES JagHiKDg.angey reaction times. The

skilled person can ea&ﬁ}“éﬁertermlne the optimum reaction time for a given reaction temperature by
monitoring the reaction. If the reaction time is too short, insufficient conversion to the "
4,1',6'-triehloro-4,1',6'-trigieaxy-Malasiosueredec-fioadytateacarst Hathetieactdnitimeisstoo long,
over-chlorination il occur, resulting in increased levels. of %tg -SE'SO{A%}&%ME%% ts

Following chlorinatid RS %c}g%@ g‘%r%rar@ﬁ ﬁ%%ﬁ%ﬁ%ﬁgﬁ%ﬁ ar? aqueous solution of a9base to provide
a sucralose-6-acytatéandetvelilorithe atewsheneihseagioacidis s urapresefiiibention, the

aqueous solution of.a hase must be aksulficiantly-high tenceatiaticndbal ableasnayportion of the

chloride salt is formed as a precipitate; in er words, the concentratio th g&&{g&)yﬁ-ggution of the
base must be suffiEiaiify Wgﬁﬁe%ﬁ%’?&%sqﬁ%f%ﬁgﬁa%gﬁlsalfgru%?gggr%lltnt%ﬁ?gl ]Sr%}:ess stream to maintain

all of the chloride saitdr geiotion by thestaumtseproigiershedes snslmpdie tisetsrirguenching.
Preferred bases for quenching.inclide aliali: metalamaikalive.eaihmataldyeioxidessesammonium

hydroxide. As alkall metal hydroxides, sodium and potassium hydroxide are particularly suitable, As all
alkaline earth metal hydroxide, calcium hydroxide is particularly suitable. '12 Ite most preferred base
for quenching is sodium AydreXide;iuketeits ‘teadpravadidbilineamdiodileasoroniieridases knovm to the

skilled person may al30 tﬁeecﬂﬁ?ﬁa@cgnq}ég&ﬁm%erfomé& aRRreRkiale concentativrmef the aqueous
solution of the base for quenchin% can be readily determined_hy the skill;ﬁ%gg on, b sémple
t e

;
experimentation. IFehelesEantRRbistE Rt UR RIS St sty

ASEWill rermain in
solution, and no precipitate will form. On the other hand, if the concentration of the base is too high,

then it can be difficult to .control the pE| of the systs nd fhete may,beingreasad We
2009/118532PC11/C B2 9%0(563506? ﬁgon?posigsg%\cg}f the reactiono\?ehicle. A concentration between

these two extremezrdsniosrsieablennar soiion of HaspresbmnalaRtfsfr carbocyelic

aromatic acylate, more preferably a benzoate or acetate, and most preferably an acetate.

The chlorinafion reaction in the method of the present invention can be carried
out by a number of methods, such as those disclosed in EP 0043649, EP 0409549, US
2006/0205936, and US 2007/0100139.

A number of chlorinating agents may be used in the present invention in order to
chlorinate the 4, 1' and 6' positions of the sucrose-6-acylate. Suitable examples include
thoss selected from the group consisting of phosgene, Arnold’s reagent (also known as
(chloromethylene)dimethyliminium chloride or as
(chloromethylene)dimethylammonium chloride), phosphorous oxychloride,

phosphorous pentachloride, thionyl chloride, oxalyl chloride, methanesulfonyl chloride,



Although an appropriate concentration of the aqueous solution of the base can be readily determined
by experimentation, it may be noted that, when sodium hydroxide solution is used for quenching,
precipitation is typically first observed at a. concentration of above about 12 % w/w. At concentrations
up to around 35 % w/w, good pH control remains possible. At higher concentrations, up to around 50
% yr/1,v, the advantages of the present invention are still evident, but it is more difficult to control the
pH of the systeMOTPIS I8tHtable concentrations include those in the ran§ETHFAREFBBYo w/w,
concentrations in the range of 25 to 45 % w/w being preferred, and a concentration of around 35 %
w/w being most preferred. Where bases other than sodium hydroxide are used for quenching,
molar concentrations equivalent to the above concentrations are Eaigood guide for selecting an

appropriate conc@RHEEOALe¥fs drbRtsHE St e T shgr Brazy MdEEhRERAL to 12% wiw NaOH
solution at 20 00)tas{8 e otdietiiveddahia )b AhawAn e H oluiionaé?OGpwmay e used, and a

concentraton of e 2. 0% M(EANAIBILIOAMN NAQH SOMIDALZR Q) prered.  During

the quenching, the pH (?f the process stream should pre ce It is generally
preferred that deat§ielidricgsiiid be minimised while quenching takes place. This pH control is readily
achievable by controlling the addition rate of the aqueous solution of the base while monitoring the pH

within the process stream, Any method H-controlled addition knawn to the skilled person may be
used. Suitably, the p o ﬂ\grégg rg%rﬁgljg)%ﬁ%% a%ﬁ%%l i g)é/erdgﬁgnénél?ﬁgﬁyg%soﬁrygl 0 about 10.5
during the quenchiticipierayfietsrdsndfrenTabiut Biscde epdarss? ha0ptehialipdgiépH may be

maintained at a lowrkileyRh fr@Xan pie aRoukdiDedukingthe asdition :apehihienygisad o the preferred
pH when all of the hase has been added. A pH of mare than about 1Q should generally be avoided
Gring auenching HEStR SR & HO SO0E AR B EI00R0 7 A S S ain may thor
occur, In order to @lelgdsdalvdsararbes sichlas tirhirsedhiow:meuteshoide behgequately mixed

throughout the quanchipgRrAGRMIBNE). ThEISMRRIALIES kNS eamRAULNaAMERGhiRg may
suitably be maintained in the range gf from.abo e%OC to abouéﬁ 80C, with a ran%e of from about 12C to
2bout 35 C being BIRTER. et FHRPIERAR A He EERRRAY 55 IRCPRATEHUR Buench method,

which is describedsil. UB1&1530by 36 ghth 51498 708hicle to total carbohydrate during the
chlorination reaction may be about 5:1 to about 12:1.

The chlorinating agent is preferably added in excess with respect to the sucrose-
6-acylate, angd preferably in large excess. At least three molar equivalents of
chlorinating agent are required per mole of sucrose-6-acylate in order to chlorinate the
4, 1" and 6' positions; thus, an excess amount of chlorinating is any amount above three
molar equivalents per mole. In a preferred embodiment, the chlorinating agent is added |
in an amount of at least seven molar equivalents per mole of the sucrose-6-acylate.
Typically, the molar ratio of the chlorinating agent to the sucrose-6-acylate is about 7:1
to about 11:1.

A number of reaction conditions can be used to achieve the chlorination
according to the present invention. Walkup, U.S. Pat. No. 4,980,463, the disclosure of
which is Incorporated herein by reference, for example, discloses a two stage process in
which chlorination is carried out at two different teraperatures, a temperature not higher
than about 85 °C and a temperature of at least about 100 °C but not higher than about
130 °C to effect chlorination. Fry, U.S. 2007/0100139, the disclosure of which is
incorporated herein by reference, discloses a process in which the reaction mixture is

heated between 75 °C to 100 °C to effect chilorination.



In the dual stream process, the quenching conditions are attained by slow addition of the aqueous
base with simultaneous slow addition of feed material into a reaction vessel. The reaction vessel can
contain an initial charge of an agueous solution of the reaction vehicle, such as DNIF. Slow addition of
agueous base and feed material allows both the pH and the temperature to be controlled during
addition. The feed material and aqueous base are simultaneously added slowly until the desired
quantity of feedwaaistial3as been added. Further agueous base is addestuntizhedesired pH is
reached. Then the temperature and pH ate maintained at the desired levels for the reminder of the
reaction. Quenching may alternatively be carried qut by a circulated process. In the circulated
process, the quenching conditions are attained by circulating feed mixture from a vessel through a
circulation loop. Freed mixtgreralntiatacivudomsestre Aute ditsimicntsatistciretndienidsp. Slow
addition of aqueoys.baseangdifeesypateralalewsdgtinthe:pH and the temperature to be controlled
during addition. Sufficient aqueous base is added until the desired pH is reached. Then the
temperature and pH are maintained at the desired levels for the remainder of the reaction. This
process may be run in albatehadresntirools vhiodestion Fulidwing omistetionvofitine ¢uerishing, the

process stream CQEE‘Qié%@éﬁzﬁk%%@ﬁ@%%%@%ﬁ%%lﬁb%r%@%ﬁ%@%ﬁo‘éﬁ!%é@tf&%ﬂ@@ vehicle and
water, together w% ﬁhg(ﬁr minor comp ents. This i{gg P% be deac ged dlrectg/ and the
precipitated salt cAATREH B TSRS ?F‘?g‘% FRPHSREIAORS A& BRIV S e 11
precipitated salt c&amperaamdyedofrivrrity tsterriide ftirbodcadidation, iand deat patitfiviesn be carried out
on the desalinated Hracess SIRAM 6 -+ RRGAEIPSS %&t&p erinyhichdhe deagylglioprand salt

removal are carried out, the deacylation is carried out with a base. Any sujtable base may be used,
and suitable baseglﬁiféaﬂ%gél’ﬁﬁé“ata? W@nﬂ%é@%’ﬁ?@%‘éﬁ@%‘hﬂ%ﬁ% B BSrEshiAience, it is
preferred to use the samebasetidihgeasidation and quenching. It is partlcularly preferred to use
sodium hydroxide as the base in both cases.  In order to effect deaeylation, it is necessary to raise
the pH of the stream, typlcally to a level above that at which the quenching was carried out. In order to
minimise decompositionSf T sABREmiEIE PRt S5 SReRo L TEHA B A B PRSP Wh der
carefully controlledm@am@ﬁgﬂ'&eﬁefmrelp%wﬁimg tadite pmesﬁetemwﬁmmmsﬁweedaﬁdyl@tl DTl is
preferably performe ffrom 10 t I I preferably from
medaLaRk of e‘%i“n gb %glag&%s E“&E%E 5?595 s?%!:%‘% s"u%f&!;g‘?;ﬁ%ﬁ

10.5t0 11.2, at a temperature of rom’ more prel erably from 40 to OD mos-t preferably

from 35C to 25 C,Hssighsn Hratsel P@ww&ﬁftﬁéq etéa%ﬁpeﬁ%rmf?é HAPVEe#ETSE,  The

deaeylation reactiam&amohe, cRny@RimHHonike el doys FkGonfuarieniigrum.y iRl @ssfitisimportant to

monitor the progres o[}thﬁlgg%c%gggql reac |oIn an neéﬁtrallsesyg’?r rea tlog mlxtu £.W en the reaction

is complete. The p’rlFof e reéaction mixture shc}ﬂﬁﬁeﬁe ugted o fron Eu prefera

approximately 7.5¢hpdeesabitionotiticire can conveniently be neutralised usmg agueous hydrochloric

acid, or using citric acid or acetic acid. Alternatively, the reaction mixture can be neutralised with

gaseous carbon dioxide. The c entr t|on of the bas ed for deacyla ion is preferably as given
MR i i

above for the base used ‘SN aﬁ%se% stch SORCEntIAtions enaures that salts are not

re-dissolved in the%a@éumpéuﬂq@l@hhwﬂi@weaﬂiy arechrttetshbydexidrat uraeeessary amounts of

water are not addegidafame PAQGESS: ﬁ&é&%&%%&%%@ﬁ{@@%ﬁ%@&%ﬁgw is deacylated. A.s

with the quenching procedure, adeayate g shuld br empleyed o avpidlocgl xtremes of pH
particularly suitable. The most preferred base for quenchmg is sodium hydroxide, due
to its ready availability and low cost. Other bases known to the skilled person may also

be used for quenching.

An appropriate concentration of the aqueous solution of the base for quenching
can be readily determined by the skilled person, by simple experimentation. Ifthe
concentration is too low, then the chloride salt of the base will remain in solution, and
no precipitate will form. On the other hand, if the concentration of the base is too high,

then it can be difficult to control the pH of the system, and there may be increased



12 The quenching and deacylation can be carried out in a batch or continuous marmer and may be
carried out in a single vessel or in multiple vessels. Equally, a combination transitioning between
continuous and batch from one or more vessels to one or more vessels can be used. The choice of
arrangement will be dictated by practical considerations. Although quenching and deacylation are
carried out sequentially in the preferred embodiment described, above, it is also possible for
guenching and Weagyatigszto be carried out together. In this embodimeRETHBAGUBGS solution of a
base i8 added to the chlorination product stream exactly as described above for quenching, but with
the exception that the pH of the stream is allowed to gise immediately to a level where deacylation can
occur, rather than being controlled to minimise cleac Iation.‘,SlgitabIe rPtllt-l}}g:eotn%itiotrl]esmfeosriseffecting
deacylation are digtraResHignslEeArrrtiae EHGSY A PR RErE " Bior to the removal of
precipitated salt frem diepeeess siteanes thepstresnmmaipoptionally he concentrated to at least
partially remove water, and optionally also some reaction vehicle. This causes further salt to be
precipitated, so that an even greater proportion of the salts can be removed { om the process stream.
The removal of salts frcﬁﬁ]’tﬁ@ﬁ)?éﬁé‘é@ﬁogﬂﬁaﬁ?}@?ﬁé?‘?%ﬂfﬁé?ﬁﬂl@sT”IIF 7 P&leer%%sggy ated stream,
can take place byapysyitabigtech bigtednouniito, fheskiesd tban vhrefediyhifierdmoval of the
precipitated salts 5 cayried outy. Ialign Swiiable, (v allan tochnissies idkicaatanteacuum

filtration apparatus, a pressure e apparatus, or a gravity filter agé)grat S, a%fj gjchtﬂl ration

apparatus can beobehvanehgablisks HEbrASFARSENIFFHRBS JRSAEIIMY aRdIoT JeBtSriatish Vessel.

Non-filtration techgiguesRayialse:nensedandsuitabieinenidrstivnvschngdemirsiuefe a centrifuge,

a oyclone, or decantalioh, . . Jh advaniages assadalrdoniin e pieseniuyenioncare observed
and t

when at least a p OO e TAS Are removed, : e advantages become more pronounced as
more salt is remossetimT HérasmoiinblofeaterraiqssispisireosmidBpEREEH A RUPLR Wikat proportion of

the salt is formed @52 RtREIRIRLE: S RO USREING w/N G:RRQ0¢H BB IAT/GB208RI600807 13
Regardless of the point at which the salts ar rergloved from the process stream, it i.eferred that at

least half of the totSPa&RS FraC8 RS TS 5t that stage are removed. More preferably, at least
two-thirds of the total salts are removed. In one preferred embodiment, at least 85% is removed.

Following their removal §om. e Rraduchaireams haiRsesitateciSaltguaienpictasadbly washed with a
suitable washing solvent to recover any sycralose or sucr Iose-6-acé>6

. late. A been removed
with the precipitat& 5t e By AREKHIES RS VAT BIhe desir (?r%ﬂm?%{r%ﬁgg et

' product. The washing liquor is
then preferably reipsreeide amepprjpriaffhproosssisttiasin the rangs of 3.39 M (equivalent to

12 % wiw NaOH solution at 20 °C) to 19.07 M (equivalent to 50 % w/w NaOH solution
at 20 °C) may be used, and a concentration of about 12.07 M (equivalent to 35 % wiw

NaOH solution at 20 °C) is preferred.

During the quenching, the pH of the process stream should preferably be
controlled, since it is generally preferred that deacylation shouid» be minimised while
quenching takes place. This pH control is readily achievable by controlling the addition
rate of the aqueous solution of the base while monitoring the pH within the process

stream, Any method of pH-controlled addition known to the skilled person may be

used,

Suitably, the pH of the stream is maintained in the range of from about 7.5 to
about 10,5 during the quenching, more preferably from about 8.5 to about 9.75,
Optionally, the pH may be maintained at a lower level, for example about 4.5, during
the addition, and then raised to the preferred pH when all of the base has been added. A

pH of more than about 10 should generally be avoided during quenching, though, since



Suitable washing solvents can be solve?nts in which the sueraloselsucralose-6- acylate is soluble but
the precipitated salts are not soluble. For example, tit- washing solvent may be the same as the
reaction vehicle. Alternatively, if the quantity used is carefully controlled, water can be used as the
washing solvent without significant quantities of salts being re-dissolved. This has the advantage that
the salts are obtained in a clean form, that is substantially free of reaction vehicle. The salts can then
be used directhy&pfianoiizer application, without the need for any furtherprocessirgo®rine solutions,
and more particularly saturated brine solutions, may also be used as the washing solvent. This further
reduces the quantity of salts that is re-dissolved, whilg,still resulting in recovered salts that are
substantially thee of reaction vehicle and can be used directly for another application. Following
the deaeylation rd5eHoH ShBFERTBREFBF tHerpsia dpitiatd dosalitstiiaes GERiTORE K#4%Be isolated from the
resulting sueralosaipneddaisireamedieaiaraityd theugack o ebiclenemaiiing. in this product stream is
at least partially removed from the product stream, and isolation of sucralose then takes place from the
resulting product stream.  The removal of reaction vehicle can be carried out by means known in the
at such as distillation, diStRIEHRs Mo sERnshe g feenstiagirgis b rainafdn
2009/118532PCTi{e 1330094000867 P StHppings Oty iEe ahan Agiaieddrimimdaiguor spray drier.
When the reactiogsv%‘ng)%g% isr%fteg' ry amide, it is preferred that the removal of the reaction vehicle is
carried out by steam strlpp%ﬁ)g. Blich steam stripping can be carried out as described in EP 0708110.
Typically, at least 90% of the reaction vehicle present in the mixture at the end of deacylation is

removed during this steprMEaYRISAHY catdeast SPMe itBMQVES quendi¥hgimeariigdioyt in the context

of the present inventian, ste rpping tq e reaction vehicle requires substantially less energy
than in prior art pr%&‘élé%é‘fls@g]ciggg’%gégén@vété%g%resent in the product stream. Energy costs for the

steam stripping can thus be reduced by as much as 75-80%. The environmental impact of the process

is thus significantly redugegk qua1 Badoition 0 the advantaassalieady mantioned.4he removal of salts
from the sucralose %roducé opens up the pos ibilit#of er%pr%%?gng salt-sensitive processing
C

tream also |
steps on the dowASHESH® f@&ﬁBf@{?i’é?ﬁWﬂélw@gﬁ i s SHEBFERE in prior art
sucralose productsstréanvssprievinted ooty preoessingastepsifioicbeirgpiblededhe udathn  The
present inventors s (eaaanisnd 2 Ratlisulaty Renelsiat arparunii icdale advantage of the low

salt product stream provided accord’igg to the present invention. In particular, they have recognised
&

that the low salt pHOREP S dbiRIE ARARRe LeIBRSEAER {5 BncRRpPHSe dysiscasteltingy (s f&ihoval of

dimgthy_lamine (D:Mke)ni_al andRibAois Ha@ehmfm{yﬁmm@umiaﬁ Bliviy \Mkiermd}kui&dslumﬁdyaé reaction
vehicle in the chiggnafion, of SUCLOSe:8aasYiale.ang 1B he, suassaantaAeacation of ;.

sucralose6-acylate, the reaction conditions, and in particular the elevated, pll during the deacylation
step, result in sorfReERAF Rya By Saasiaresrad gt raimiaineh B i srekifr ound 4-20 moles
of DMF are convesigeiigeDiidcpescmale of sucraiose.

Quenching may alternatively be carried out by a circulated process. Inthe
circulated process, the quenching conditions are attained by circulating feed mixture
from & vessel through a circulation loop. Feed mixture and aqueous base are added
slowly into this circulation loop. Slow addition of aqueous base and feed material
allows both the pH and the temperature to be controlled during addition. Sufficient
aqueous base is added until the desired pH is reached. Then the temperature and pH are
maintained at the desired levels for the remainder of the reaction. This process may be

run in a batch or continuous mode.

Following completion of the quenching, the process stream comprises a slurry of
sucralose-6-acylate and precipitated salt in reaction vehicle and water, together with
other minor components. This slurry may be deacylated directly, and the precipitated

salt can then be removed from the stream after deacylation, Alternatively, the



DMF hydrolysis to produce DMA is undesired for a number of reasons. A first reason is that the DMF
that is converted to DMA cannot be directly recycled for re-use in the sucralose production process.
This loss of valuable DMF imposes a significant WO 2009/118532PCT/GB21109/001180 15 financial
burden on the process. A timber reason is that the presence of DMA in product and waste streams
causes difficulties in downstream processing stops. One possible strategy for removing DMA front
a sucralose prodo&Eatis to increase the pH in order to free the DM HEREHSWEter-ion
containing salts, and to then remove the relatively volatile free DMA by applying heat and reduced
pressure. However, these conditions can result in delgradation of sucralose and other valuable

carbohydrates intheistiaamaeom 369-alsR 8 XRaNBaiRARRY. AscAtaingbadtiveld:he.advantageous

to he able to remove DiM utnde or%%;egc{;l? conditions, so as to maintain the yield of sueralose and
other valuable carbSHyarates™ e FFRAEHEtP 18T T8t that DMA can be effectively removed from a
low salt product stream, such as that provided according to the present invention, by making use of a

cation exchange resin. ThistectVisie GaANALRS-HIRAON SHAIRIARRRIdRLS s S ccording to the

prior art, since the hi%%goncEntration of salts in such streams renders the cation exchange resin

ineffective. This iSTeRR ISR {RE WA SHEH R THE Ehr8°proEfitrbih arst aahbs 1Seki s Na.' ions from
Nael) occupy thesbintingesitesohthe datidnexthantes tesinssivthatiewngr o bindingrsites are

available to bind PGSR SO i, oA PRUANART DR ARKA R Zallathe case oflow

salt product streams, however, this problem is S|?n|f|cantly reduced, so that effective binding of
DIVIAFT to the calSFE%EGIdEm idpuddimpthe basprp Bok@@diting to a further aspect of the present
invention, there is provided, a process according to the first aspect of the present invention, wherein

the process further con&g@g@% &oe@];&ggg&ggrl}% c‘%ﬂ%&’%ﬁ gegetsrga%mmo%g)&%%}ﬁ@ AL Iéetast partially desalinated

sueralose product stream, with an ion exchange resin. Prefera the conté%%zrlfg of the product
stream with the iG/PEzER YL Yelabriard giadichippasairiygessrenivd eiodgRiéceslumn loaded with
the ion exchangentesiti@rddeeaugkitbetieomptisingihe iofR eXehHanes EesHkra®lbarried out
2009/118532PC1&1]§ ezl %9%:98%%9398% 17ed1 cGonditions, Therefore, according to the present invention, the
deacylation is preferably performed at a pH of from 10 to 13.5, more preferably from 10
to 12, and most preferably from 10.5 to 11.2, at a temperature of from 60 to 0°C, more
preferably from 40 to 0°C, and most preferably from 35°C to 25°C, the higher pH being

used with the lower temperature and vice versa.

The deacylation reaction can be conveniently monitored by HPLC. For
optimum yields, it is important to monitor the progress of the deacylation reaction, and
neutralise the reaction mixture when the reaction is complete. The pH of the reaction
mixture should be adjusted to from 6 to 8.5, preferably approximately 7.5. The reaction
mixture can conveniently be neutralised using aqueous hydrochloric acid, or using citric
acid or acetic acid. Alternatively, the reaction mixture can be neutralised with gaseous

carbon dioxide.

The concentration of the base used for deacylation is preferably as given above
for the base used for quenching, The use of such high concentrations ensures that salts
are not re~dissolved in the case where the slurry is deacylated, and ensures that
unnecessary amounts of water are not added to the process stream in the case where a
desalinated stream is deacylated. As with the quenching procedure, adequate mixing

should be employed to avoid local extremes of pH.



through substantially unchanged. Strong acid cation exchange resins, such as those containing a
sulfonate group cr other acidic group, have shown themselves to be particularly suitable, and are
preferred. Particularly preferred examples of suitable cation exchange resins are Purolite (RTM)
C120E (available from Purclite) and Dowex (RTM) HORS (available from Dow), Other cation
exchange resins that would be suitable for use in the present invention include Purolite (RTM) C100E
(available from RyraliteksBnex (RTM) CS OS G (available from Finex), PiesyRbdiipas 120 (available
from Finex), Finex (RTM) IS G (available from Finex), Purolite (RTM) C100 series (available from
Purr:lite), Purolite (RTM) C150 series (available from1 urelite), Purolite (RTM)PCR. series (available
from Pt=lite), Amberlite (RTM) IR120 series (available from Rohm & Haas), and DIAION (RIM) SR, PK,
and UBK series (ail avallbbfagrshingmestdsistiiatipepaicd caniadraptie p balib RTexeRenge resins that may

he contemplated foimdsenit they SRt dRvenRtiomine kde Rewex (BJiM)-88i{availaBle.from Dow) and
Purolite (RTM) 104E (Iav%illgtt}lengr%n Pur (;Ellte tﬁccordlg% to aﬁprefoenrgedlggpeb%(sjér?ent the removal
of DMA from a suéfa ose product FeHBART SRS eélé’ﬁ fivention takes ﬁlrace SHar Faattion vehicle
(DMF) has been @nﬁe&aﬁ@ar‘mﬁﬂ}lﬁ’(e&nW@éﬁﬁoﬁdh@d@ﬁl&ﬁ&t@dﬂ;ﬁﬁdﬂ&t@twd\%mh will preferably
have taken place Qy gtearastinpings the product stream will therefore be essentially aqueous. If
necessary, further water can be added to dilute the product stream and to adjust the viscosity as
required. In order to protect the cation exchange resin, it is preferable to subject the product
stream to a filtration steplfrioglocontictinglidssithathe eatioriexohbsrgeendsily. WAty suiiatsié filtration

procedure known dgilie-sidllgd pRsson, 6 lbfs HSCR IR ID IS QLR andHRERIONEXEhaNge resins for
use in the present invention can be prepared according to techni ues known | #ﬁqd: t. A preferable

method for prepaﬁﬁﬂ%8“55‘%%#1%&0{%]?1‘6EII?B%‘?HE%T%%%G?&WB feShedfeP Bium chloride
solution or with a sfickinntidvytrakicestsaiutianctfhe sessdbatiehsvaferkuenchias Bne@iéndrants”. In the ease
of a sodium chioride satian: s prefertedaniuian coneeRIAAN. I3 18, 40Hh@nd s most

preferably about 10%. In the case of a sodium hydroxide solution, the preferred 17 solution
concentration is frésAF 2P 0% OSHE: i‘éfﬁﬁ’églaﬁr}é?ége?ﬁﬂﬂﬁpﬁéﬁ‘ﬂ@%"“l*—%lfﬁ%?ﬂ@‘ﬂ’?e #ahsent with
mgenerant, the regineaigisinsedafihideiRnisetonatedittuthal ease:ydhe recagatjupptibdbiide solution is
used as regenerapt, rinsing is preferably continued until the sodium chloride content of the rinse water
reaches about 400 .ppm or lower. In the case where a sodium hydroxide solution is used as
regenerant, rinsing is preferably continued until the pH of the rinse water reaches about pH 10 or

lower.  Following préﬂ%ﬁ&pﬁﬁ&feﬁ@mﬁ@%@gﬁa@@gﬁcE@@mﬂi@p@mm@mm@ﬁ@u@mﬂe it can be

packed to fonn a resin q?dé loaded, to, form ymn. The gyantlt i y eg for a particular
14, ﬁ conc ntrated to a r za ove Waler, ?n 2 ad§ 00l
volume of feed str@am can hé Selactec by p eftorm Ing mlnary calculat |ons optlmlsatlon

experiments fm tL@ﬂp&?ﬂ@@l‘e\ﬂﬁeﬁh@%ﬂ@é@@%ﬁiﬁtabéﬁfeclpl’ﬂlﬂlﬁié fothieieh BRBIEHEE capacity of an

ion exchange resi%@gg@gf@@g{@ymgl AaMRuBy e abtityhehiensdhatean be bound by a particular resin,
and will generally be advertised by the manufacturer. In general, this parameter is quoted in units of

“equivalents per litre of resin”. If a particular resin has a total ion exchange capacity of 1 equivalent per
litre, then it is theoreticalccapatyid disbiisding haresdesusiicotiopichpn dlenotisingiy-ehfirgeddons pet litre

afresh.  While fhejofal iaRexchange ﬁ%%té(n%%ﬁ@g'&@ﬂﬁ{q@k%@ﬁm@ Jegin yalkgenerally be
known, it should be noted that the operatlng Capamgﬁ% the resl tlculargéaat%m will often be
{

less than the total i rERBh B RABA T SR BT ééﬁ% (“%i%l V routine
experimentation fdilteuypartioijasssystelmrotary mmmﬁ“dmmmmuatfnge@apaﬁhyl of the resin being

used, addiional pagamelers, (oL oap aiReyule calodaled e dhepumhesgbequivalents of the jon t

be removed per litre of feéd stream (in the present case, this will be the number of moles of DMAI41.
per litre of feed stP@&?ﬁ?&?f&“ﬂé%iﬁﬂ‘i@e@ﬁe%ﬁ@ﬁ%&&“ﬂé”h@é‘f@&mn vessel, Non-filtration

techniques may also be used, and suitable non-filtration techniques include a centrifuge,

a cyclone, or decantation,

The advantages associated with the present invention are observed when at least
a portion of the salts are removed, and the advantages become more pronounced as
more salt is removed. The amount of salt that is removed will depend mainly upon

what proportion of the salt is formed as a precipitate during quenching,



WO 2009/11R532PC'E/G131009/114111807 18 Volume of Resin (L) x Operating Capacity of Resin
(Equivalents per Li:re) [Equivalents of DMAI-14 (moles per Litre of feed)/Volume of Feed (L)] The
above information, together with routine experimentation, will allow the skilled person to optimise the
system for particular resins and feed concentrations. Following preparation of the resin bed/
column, the product stream can then be passed. through the resin to at least partially remove DMA.
The more salts Watimitidremoved from the sucralose product stream BFEFIBHY BN contacted
with a cation exchange resin, the more effective the binding of DMAI-1+ to the resin will be, and the
more DMA will therefore be removed. Accordingly, intthis aspect of the present invention, it is
preferred to remove as much salt as practicable from the product stream prior to its being contacted
with a cation exchange gesin,while keeping cost and the overall efficiency of the process in mind.
Thus, it is preferred to rg{eﬁ%\r/%egst ?gé%tg:%% of %Egnéel s‘iﬁ riere pre %ﬁ‘iﬂ? ﬁi‘:’l@%fsﬁ%a&f’the salts, and
most preferably attléa5tignod brihdwsalteifibhaithesebnrastint of theiprodachstseaarwith the cation
exchange resin. Rusibaimaressphanpiacising thisdudber asnast Qfithe.REeseal iRygRtion, itis
generally preferredr ggén&lgrgg e oPtior%rchgedyre of concentrating the stream prior to the removal
of precipitated saft {0 at 16ast partaNy rEiGve WAER SHd optionally also reaction vehicle, from the
stream, and to thereby cause farther salt to be precipitated. This optional procedure is discussed in

detail above in connectipsyith e firshRRaR RS- AIESSRLIBVORIINN. A A% peen discussed
previously, it is desi&g%lﬁ to W@{ﬁéﬁg@%ﬁita&d salts following their removal from, the product

7 “OPRETRRIGBR CAEBYR drts gty have been

stream, in order t6 recov rah
removed With thesprakipsitatentistltbatFimy vashing tigquoedaitthenbeiaddedbckiintithe product

sreai n order (gl gls S SRS ARIC IMIEAIGR 1 SOHIBGHNG, procuct sream wth.
e | r

an ion exchange resin, it may often be preferable to combine t ashing liquor from the washina of
the precipitated sATEEHRACHR BPORTISHALE tHi#Astream of the product stream being contacted with
the ion exchange resin. The reason for this is that, while WO 2009/118532PCT/GB2009/000807 19

this washing liquor may%%@ﬁ@é%ﬁ!h&@%%ﬂ&%ﬁ%@@%}% |

|t.m%xiaﬂscg incluge om redoissolved salts.
. : s 1 Whic ehsucra 0Se/sucralose-o- .
The conditions for achieving optimum performance of the cation exchange resins used in the present

invention may vaAFaEEdt Mg n tHehoRiFripieadaats cprsbsaelismine erpyretinarskpperimentation. As
a guide, optimumspetianmaneatefstie eatierexthangakesins might be expected when the pH of the
product stream is in the range of from about 7 to about 9, and preferably around 7, and when the

temperature of the product stream is in the range of from about 10 to about 50 C, and preferably
around Alternatively, if the quantity used is carefully controlled, water can be used as

the washing solvent without significant quantities of salts being re-dissolved. This has
the advantage that the salts are obtained in a clean form, that is substantially free of
reaction vehicle. The salts can then be used directly for another application, without the
need for any further processing. Brine solutions, and more particularly saturated brine
solutions, may also be used as the washing solvent. This further reduces the quantity of
salts that is re-dissolved, while still resulting in recovered salts that are substantially free

of reaction vehicle and can be used directly for another application.

Following the deacylation reaction and removal of the precipitated salts, the
sucralose may be isolated from the resulting sucralose product stream. Preferably, the
reaction vehicle remaining in this product stream is at least partially removed from the
product stream, and isolation of sucralose then takes place from the resulting product

stream.

The removal of reaction vehicle can be carried out by means known in the at,

such as distillation, distillation under reduced pressure, steam distillation, steam



room temperature.  The amount of DMA that can be removed from the product stream according to
this aspect of the present invention will vary according to the factors already mentioned, such as the
concentration of residual salts, temperature and pH of the product stream and so on. However, in
general, it is preferred that at least 70% of the DMA present prior to contacting the stream with cation
exchange resin is removed., more preferably at least 95%, and most preferably at least 99%. After
use, i.e. after thesesm/sigapacity to bind further DMAFt is no longer suffisiaripthe/nesiey beetle-column
is preferably flushed with deionised water to remove any sucralose and other valuable carbohydrates,
and the flush liquor can then be combined with the remgaining product stream to maintain yields.
Removal of bound DIV|Ale from the cation exchange resin is preferably carried out in the same

manner as the init A PFSBaTatb AEB PHAR selis HLiAiIEa dBERE PRy Iitre {hrecacFegenerant and then
rinsing with deionisedolvdtericRoltpwindgthis; thderesinis teadydabst teusadion velick particularly

preferred embodimgat. g tesausred DM & sibiesieip sendiions.efeclive o conver it back into

DMF. An example_of a_/pprogjnate conditions for effecting this'conversion is the use o Carbon monoxide

and catalytic amotintd PGYidrPislin sklerst 9re Ldkrasretisn 1siplswrssertithg mishidess no further
details need be giverchiéoé ddhelregenesated DMmeansthen hereysedins dheaceamtiqn vehicle in the
20 production of sjigralase. This recovery of DMF that would have been lost in prior art processes
provides a significant economic as well as an environmental advantage. = Eventual isolation of
sucralose in the method of the present invention will usually be carried out as described in EI

0708110,  The secondvaspestied theinteseniinyentienpiavidesameatbad fenpredycing a
sucralose-6-acyla;enpcggd%%tsérea [rom afee%strea%?osrsn rising a sucrpse-6-acylate in a reaction

ite pre ST De Tl e EDIoRE LSRRI S TORRTHAS! products such

vehicle. The sucra‘ose-%-azylla e p_rogtﬁ% us_-fr%fsﬁn may
as sueralose, or thiB&tiBEdfsseatReyetentiayhsimphd stisolatebas thefitatiproeuct.

stripping can thus be reduced by as much as 75-80%. The environmental impact of the

process is thus significantly reduced.

In addition to the advantages already mentioned, the removal of salts from the
sucralose product stream also opens up the possibility of employing salt-sensitive
processing steps on the downstream product stream. The presence of high
concentrations of salts in prior art sucralose product streams prevented such processing

steps from being able to be used.

The present inventors have recognised a particularly beneficial opportunity to
take advantage of the low salt product stream provided according to the present
invention. In particular, they have recognised that the low salt product stream can be

subjected to an improved process for the removal of dimethylamine (DMA).

DMA is the hydrolysis product of DMF. When DMF is used as reaction vehicle
in the chlorination of sucrose-6-acylate and in the subsequent deacylation of sucralose-
6-acylate, the reaction conditions, and in particular the elevated pH during the
deacylation step, result in some DMF hydrolysis and consequent formation of DMA.

Typically, around 4-20 moles of DMF are converted to DMA per mole of sucralose.

DMEF hydrolysis to produce DMA is undesired for a number of reasons. A first
reason is that the DMF that is converted to DMA cannot be directly recycled for re-use

in the sucralose production process. This loss of valuable DMF imposes a significant



It will be clear that the process according to the second aspect of the invention is analogous to the
process according to the first aspect of the present invention., differing mainly in that the de,acylation
of the sucralose-6-acylate to foul' sucralose need nor take place. Thus; the process according to the
first aspect of the invention is carried out until the quenching is complete, and precipitated salt is
removed from the slimy to form the desired sucralose-6-acylate product stream. It will be noted
that all preferre® ft91a858f the second aspect of the invention have alré&di-BEENE&E8Eribed with
reference to the first aspect of the present invention. Thus, reference should be made to the
description given in respect of the first aspect, which applies equally to the second aspect. If

sueralose-6- acylagﬁléﬁg@pbq?d%{egb e%DE%du% g}‘ I,H1 roc&sﬁsﬂ? g)%rr%lr;e ';% Itﬂ%?a cond aspect of the

invention, then it may be isolated Fihe me nown fe art, An
appropriate methdHWﬁ%“%&%%ﬁf@%ﬁéweﬁr@iﬁﬁ@Sﬁ& DI UBSclor mxeviple steps. The |
sucralose-6-acylate product stream produced according to the second aspect of the present invention

may also be subjected tg, further. rq essing. For exa he suera se-6-acylate may be converted
) o OSSI% n be S(% ated Tro %%gﬁﬁﬁ&% KR 82 onversion of

to sucralose, and sucralose can
sucralose-6- acyla@%?é%@%ﬂ%%@ @@&@6@%@9@@@8@?@@ n@aytb‘eccm@mdmg Bytaaydreeans known to

those skilled in thehaﬁtre&mx@@meiﬁ@&aﬂem@élﬁ%% 590 E@%fﬁﬁgﬁ&@ﬁﬂ&@&&%@@%@@?” Is given

above with refererﬁ:e to the first as ect of the B{esent invention. The invention will now be

illustrated by means of t t‘f‘ué Sift o‘\sz/)%étlé)§saoa6|1§§ ttlﬁg?ﬁﬁa‘éﬁjiﬁgr%%‘bcda{ﬁsﬁt%%%@ Htdhded to explain
the invention, andoebyarietdnlibisiteascape aryvB2EOSHL RS RCHIG B 20090807 221d be

advantageous to be able to remove DMA under more gentle conditions, so as to

maintain the yield of sucralose and other vatuable carbohydrates.

It has now been found that DMA can be effectively removed from a low salt
product stream, such as that provided according to the present invention, by making use
of a cation exchange resin. This technique cannot be used on sucralose product streams
according to the prior art, since the high concentration of salts in such streams renders
the cation exchange resin ineffective. This is because the cations from the salts present
in the streams (such as Na™ jons from NaCl) occupy the binding sites of the cation
exchange resin, so that few or no binding sites are available to bind DMA. (in the form
of its cation, DMAH", which has a pK, 0f 10.73). Inthe case of low salt product
streams, however, this problem is significantly reduced, so that effective binding of

DMAH" to the cation exchange resin is possible.

Thus, according to a further aspect of the present invention, there is provided a
process according to the first aspect of the present invention, wherein the process further
comprises contacting the product stream of (iii), i.e. an at least partially desalinated

sucralose product stream, with an ion exchange resin.

Preferably, the contacting of the product stream with the ion exchange resin
takes place by passing the siream through a column loaded with the ion exchange resin

or through a bed comprising the ion exchange resin.

Suitable cation exchange resins for use with the present invention are those that

can bind DMAH" while allowing sucralose and other valuable carbohydrates to pass



EXAMPLES In what follows, all % amounts arc by weight (w/w), unless otherwise stated. General:
The feed stream came from the acetylation of sucrose. Such a feed stream can be produced, for
example, by the methods disclosed hi US 5,470,969, A typical composition of the feed stream is as
follows: Description % of total, wr Sucrose-6-acetate 29.4 Other carbohydrates 10.4 IMF 52.7 Others
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through substantially unchanged. Strong acid cation exchange resins, such as those
containing a sulfonate group or other acidic group, have shown themselves to be
particularly suitable, and are preferred. Particularly preferred examples of suitable
cation exchange resins are Purolite (RTM) C120E (available from Purolite) and Dowex
(RTM) HCRS (available from Dow). Other cation exchange resins that would be
suitable for use in the present invention include Purolite (RTM) C10CE (available from
Purolite), Finex (RTM) CS 08 G (available from Finex), Finex RTM) CS 12 G
(available from Finex), Finex (RTM) 18 G (available from Finex), Purolite (RTM)
C100 series (available from Purolite), Purolite (RTM) C150 series (available from
Purclite), Purolite (RTM) PCR series (available from Purolite), Amberlite (RTM)
IR 120 series (available from Rohm & Haas), and DIAION (RTM) SK, PX, and UBK.
series (all available from Mitsubishi Chemical). Yet further cation exchange resins that
may be contemplated for use in the present invention include Dowex (RTM) 88
(available from Dow) and Purolite (RTM) 104E (available from Purolite).

According to a preferred embodiment, the removal of DMA from a sucralose
product stream of the present invention takes place after reaction vehicle (DMF) has
been at least partially removed from the desalinated product stream, which will
preferably have taken place by steam stripping. The product stream will therefore be
essentially aqueous. If necessary, further water can be added to dilute the product

stream and to adjust the viscosity as required.

In order to protect the cation exchange resin, it is preferable to subject the
product stream to a filtration step prior to contacting it with the cation exchange resin.
Any suitable filtration procedure known to the skilled person can be used for this

purpose.

The cation exchange resins for use in the present invention can be prepared
according to techniques known in the art. A preferable method for preparing the cation
exchange resins for use is to treat them either with a sodium chloride solution or with a
sodium hydroxide solution. These solutions are known as "regenerants”. In the case of
a sodium chloride solution, the preferred solution concentration is from 5 to 20%, and is

most preferably about 10%. In the case of a sodium hydroxide solution, the preferred



7,5 Chlorination: 1. A hot oil bath was preheated to 105C. 2. 50 grams of the acetylated feed
material was charged to a 500 ml flask equipped with a stirrer bar. 3. Approximately 75 grams of
reagent DMF was'eharged to the flask. 4. The flask was cooled to 5 -10C in an ice bath, 5,50 grams of
Arnold's reagent (cHoromethylene dimethyi ammonium chloride) were slowly added to the flask while
maintaining a temperature of less than 30C. 'the addition was earned out under an atmosphere of
nitrogen. The mMBQUEAEXESH*hen stirred for 30 minutes. 6.The flask was pREBaEHtHRIREpared hot oil
bath and a condenser and centre stopper were fitted,
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solution concentration is from 2 to 20%, and is most preferably around 5%. Following
the treatment with regenerant, the resins are rinsed with deionised water. In the case
where a sodium chloride solution is used as regenerant, rinsing is preferably continued
until the sodium chloride content of the rinse water reaches about 400 ppm. or lower. In
the case where a sodium hydroxide solution is used as regenerant, rinsing is preferably

continued until the pH of the rinse water reaches about pH 10 or lower,

Following preparation of the cation exchange resin, for example as set out
above, it can be packed to form a resin bed/ loaded to form a resin column, The
quantity of resin used for a particular volume of feed stream can be selected by
performing preliminary calculations and optimisation experiments for the particular

resin and feed stream used.

The total ion exchange capacity of an ion exchange resin is the theoretical
maximum quantity of ions that can be bound by a particular resin, and will generally be
advertised by the manufacturer, In general, this parameter is quoted in units of
"equivalents per litre of resin”. If a particular resin has a total ion exchange capacity of
1 equivalent per litre, then it is theoretically capable of binding a maximum of one mole

of singly-charged ions per litre of resin,

While the total ion exchange capacity of a particular ion exchange resin will
generally be known, it should be noted that the operating capacity of the resin ina
particular system will often be less than the total ion exchange capacity. The operating

capacity can be caleulated by routine experimentation for any particular system.

In addition to the operating capacity of the resin being used, additional
parameters that can usefully be calculated are the number of equivalents of the ion to be
removed per litre of feed stream (in the present case, this will be the number of moles of

DMAH" pér litre of feed stream) and the volume of feed stream to be treated,

With the above parameters to hand, it is possible to calculate the amount of feed

(in litres) that can be treated by a given volume of resin as follows:



WC) 2009/118532PCT1C820091000807 7. The mixture was held with stirring for 5-6 hours. The bath
and flask temperature were measured about every 30 minutes, 8. The flask was removed from the hot
oil bath and rapidly cooled to 15C, using an ice bath. Quenching: Example 1: 500 g of chlorination
mass was pumped at the rate of 2,8 g/min into a temperature controlled vessel with pH control using a
pump feeding 35% NaOH. Initially, the pH set point was set to 8.5 until all of the feed had been, added
slowly with the pat i@mpessture controlled to 1.9 C. After all of the feed hactlssenadded and 133 g of
35% NaOH used, the pH set point was raised to 9.5 or retained at 8,5 and additional NaOH solution
was added as necessary. Raising the pH set point ofjtitration to 9,5 consumed an additional 6 g of
35% NaOH. This resulted in a solution containing a con_ceratratio %fva%ucral e-6-acetate of 5.1% and

a concentration of sueralose Bt 1895 né SBRASH TBRIE *haa™ SHsRer i)

oncentration ) ad a“‘oneentration of 60.1% w/w. A wet
salt cake o .2 g was produced, fro ICh 1t was passihle xtract, 1 f sucralose-6-acetate
and 0.6g qf sueralose. Dimeths “3’??%?&%‘?%% %% érr%xgst%%ﬁé&%%%}ﬁﬁg%ﬁis approach. Example 2
(comparatl\{e): A corjtrol run was performed using 11% NaOH in order to avoid salt precipitation
ﬁ_ndhto provide comparative.6encarirabions tocehenehsaimthepanpravementiiodsib®avith using the

igher concentrations,.500 fcp?lor.in ion mass was..pum t in into a
temperature contlsgﬁg5 P,%ré%gé?’a? léng‘.“'a%f(%’ %gbﬁgf \?\%%Qgﬁgh%%g%g%&%%%e%g{;%? é%%gS consuming 454
g of'11% NaOH. This resulted in a finaloncentration of 2.8% of sucralose-6-acetate and 0.2% of

sucralose. The solvent (Riv)aapcantation was enly 8a/20mmwiythd 8:8igetitnathyinaimirie VMS 24

recovered, However, th [ ian, j i
removal passed %nrrcrnliyg 1hthrf? 1%rs?n 'cl%ﬁeﬁ?tlggz%&l'{? %%g\%e Bl&&bsﬁgtﬁ%% égﬂ% %ﬁ%gﬁ/bgost of DIVE

removed from the sucralose product stream prior to its being contacted with a cation
exchange resin, the more effective the binding of DMAH" to the resin will be, and the
more DMA will therefore be removed. Accordingly, in this aspect of the present
invention, it is preferred to remove as much salt as practicable from the product stream
prior to its being contacted with a cation exchange resin, while keeping cost and the
overall efficiency of the process in mind. Thus, it is preferred to remove at least 50% of
the salts, more preforably at least 75% of the salts, and most preferably at least 85% of
the salts prior to the contacting of the product stream with the cation exchange resin.
Furthermore, when practising this further aspect of the present invention, it is generally
preferred to include the optional procedure of concentrating the stream prior to the
removal of precipitated salt, to at least partially remove water, and optionally also
reaction vehicle, from the stream, and to thereby cause further salt to be precipitated.
This optional procedure is discussed in detail above in connection with the first aspect

of the present invention.

As has been discussed previously, it is desirable to wash the precipitated salts
following their removal from the product stream, in order to recover any sucralose or
other valuable carbohydrates that may have been removed with the precipitated salts.
The washing liquor can then be added back into the product stream in order to maintain
yields. In the case where it is intended to contact the product stream with an ion
exchange resin, it may often be preferable to combine the washing liquor from the
washing of the precipitated salts with the product siream downstream of the product

stream being contacted with the ion exchange resin. The reason for this is that, while



Example 3:  Another run was performed using 500 g of chlorination mass and 35% NaOH to
neutralize the reaction mass. However, the initial pH for neutralization was set to pH 4.5 until all of the
feed had been added (1.7 gimin). The pH was slowly raised to 8.5 with 35% NaOH. The concentration
of sucralose-6-acetate was 4.9% and the concentration of sueralose was 0.1%. The solvent (DMY)
concentration was w/w. 25.0 g of DMA v,ras recovered. Example 4: A run was performed using
5009 of chlorinationomasssznd 30% NaOH to neutralize the reaction ma$STIHEGWHGEIS4IT-1 was
maintained at pH 4.5 until all feed had been added. The pH was then raised to pH 8.5 with 30%
NaOH, The concentration of sucralose-6-acetate wag)4.8% and the concentration of sucralose was

0.1%. Solvent (PMF) concentration was 55.1% vylw and 28.2 g of Dl\élf was roduced. Example 5:
500 g of chlorinatiéh WAEEaaASEoR B AR RH WP RO GARAISER I E T fgﬁ%élgeas t&hidéncy when
neutralized to pli4hitedbgn.slowly rise in ph. It was observed that quenching to pH 4.5 and then.
raising pH gave similar carbohydrate yields but increased dimetbyl amine concentrations. The
sucralose-6-acetate concentration reached 5.016% with sucralose %t 0.23%. The solvent (DME)

concentration reached &RegvRdiiiaRg fEaRpIRG PHRERBT R8s SOBTH SRS 0807 os rising
ibllovAng cessationiaf additionof-NaQthvAliawanse for thisrdénderioyrenaireboperafion at these
conditions. Sucralpse.¢;aceiale concantialion sadied 4 931 SHETIaRR AR dBLsand DMF at
60.6% w/w. A su QPy Of the reSultant product streams for the above examples is glver}

exchange resins might be expected when the pH of the product stream 15 1n the range o

from about 7 to about 9, and preferably around 7, and when the temperature of the

product stream is in the range of from about 10 to about 50 °C, and preferably around

room {emperature.

The amount of DMA. that can be removed from the product stream according to
this aspect of the present invention will vary according to the factors already mentioned,
such as the concentration of residual salts, temperature and pH of the product stream
and so on. However, in general, it is preferred that at least 70% of the DMA present
prior to contacting the stream with cation exchange resin is removed, more preferably at

least 95%, and most preferably at least 99%.

After use, i.e. after the resin's capacity to bind further DMAH" is no longer
sufficient, the resin bed/column is preferably flushed with deionised water to remove
any sucralose and other valuable carbohydrates, and the flush liquor can then be

combined with the remaining product stream to maintain yields.

Removal of bound DMAH from the cation exchange resin is preferably carried
out in the same manner as the initial preparation of the resin detailed above, i.¢. by
treating with a regenerant and then rinsing with deionised water. Following this, the

resin is ready to be reused.

In a particularly preferred embodiment, the recovered DMA. is subjected to
conditions effective to convert it back into DMF. An example of appropriate conditions
for effecting this conversion is the use of carbon monoxide and catalytic amounts of
sodium methoxide. This conversion is known in the art, and so no further details need

be given here, The regenerated DMF can then be reused as the reaction vehicle in the



below: NaOll Concentration g DIv112 Concentration % wiw Total (sucralose + sueralose-6-acetate)
Dirnothylamine (DMA)
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production of sucralose. This recovery of DMF that would have been lost in prior art

processes provides a significant economic as well as an environmental advantage.

Eventual isolation of sucralose in the method of the present invention will

usually be carried out as described in EP 0708110,

The second aspect of the present invention provides a method for producing a
sucralose-6-acylate product stream from & feed stream comprising a sucrose-6-acylate in
a reaction vehicle. The sucralose-6-acylate product stream may be further processed to
form final products such as sucralose, or the sucralose-6-acylate may simply be isolated

as the final product.

It will be clear that the process according to the second aspect of the invention is
analogous to the process according to the first aspect of the present invention, differing
mainly in that the deacylation of the sucralose-6-acylate to form sucralose need not take
place. Thus, the process according to the first aspect of the invention is carried out until
the quenching is complete, and precipitated salt is removed from the slury to form the

desired sucralose-6-acylate product stream.

It will be noted that all preferred features of the second aspect of the invention
have already been described with reference to the first aspect of the present invention.
Thus, reference should be made to the description given in respect of the first aspect,

which applies equally to the second aspect.

If sucralose-6-acylate is the desired end product of the process according to the
second aspect of the invention, then it may be isolated by any of the methods known to
those skilled in the art, An appropriate method for its isolation is known from US
4,980,463, for example.

The sucralose-6-acylate product stream produced according to the second aspect
of the present invention may also be subjected to further processing. For example, the
sucralose-6-acylate may be converted to sucralose, and sucralose can then be isolated

from the resulting product strearn. The conversion of sucralose-6-acylate to sucralose



35%g,) 29.9 19.4 60,1 11% (Comp. E.g.) 28.9 19.9 36.2 35% (Pg. 3) 29.0 25.0 58.3
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may be carried out by any means known to those skilled in the art. An example of
appropriate conditions for effecting the conversion is given above with reference to the

first aspect of the present invention.

The invention will now be illusirated by means of the following examples, it
being understood that these are intended to explain the invention, and in no way to limit

its scope,



30% (Eg.Q - 29.4 28.2 .... (Pg.) ,50% 28.0 29.9 61.6 (40% (Pg. 6) 28.4
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EXAMPLES

In what follows, all % amounts are by weight (w/w), unless otherwise stated.
General:
The feed stream came from the acetylation of sucrose. Such a feed stream can

be produced, for example, by the methods disclosed in US 5,470,969, A typical

composition of the feed stream is as follows:

Description Y% of total, w/w
Sucrose-6-acetate 25.4
Other carbohydrates 104
DMF 52,7
Others 7.5
Chlorination:
1. A hot oil bath was preheated to 105°C.
2. 50 grams of the acetylated feed material was charged to a 500 m] flagk

equipped with a stirrer bar.

3. Approximately 75 grams of reagent DMF was charged to the flask.
4, The flask was cooled to 5~ 16°C in an ice bath.
5. 50 grams of Arnold’s reagent (chloromethylene dimethyl ammonivm

chloride) were slowly added to the flask while maintaining a temperature of less than
30°C. The addition was carried out under an atmosphere of nifrogen. The mixture was

then stirred for 30 minutes.

6. The flask was placed in the prepared hot oil bath and a condenser and

centre stopper were fitted,



30.0 60.6 Quenching followed by filtration: Example 7: 23719 of chlorination mass was quenched
to a target of pH 8,5 with 35% NaOH. A wet salt cake was separated by filtration and the filtrate was
found to contain 5% sucialose-6-acelate plus sucralose, and 58,05 % v.,/w DIME. Deacylation of a
filtrate: Example 8: 463 grams of the -filtrate from Example 7 was deacetylated at pH 11.45 and 30’
C with 50% NaOH, producing a solution containing 4.6% sucralose plus sueralose-6- acetate, with

DMF at 54.28 \M¥ #he'aps&Edditional 76 g of a wet salt cake. WO 2009/ FFEHSB0CHIEEE2009/000807
26
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7. The mixture was held with stirring for 5-6 hours. The bath and flask

temperature were measured about every 30 minutes.

8. The flask was removed from the hot oil bath and rapidly cooled to 15°C,

using an ice bath,
Quenching;

Example ¥

500 g of chlorination mass was pumped at the rate of 2.8 g/min into a
temperature controlled vessel with pH control using a pump feeding 35% NaOH.
Initially, the pH set point was set to 8.5 until all of the feed had been added slowly with
the pot temperature controlled to 19 °C. After all of the feed had been added and 138 g
of 35% NaOH used, the pH set point was raised to 9.5 or retained at 8.5 and additional
NaOH solution was added as necessary. Raising the pH set point of titration to 9.5
consumed an additional 6 g of 35% NaOH. This resulted in a solution containing a
concentration of sucralose-6-acetate of 5.1% and a concentration of sucralose of 0.15%.
The solvent, DMF, had a concentration ofléO.i% wiw, A wet salt cake of 111.2 g was
produced, from which it was possible to exiract 1.6g of sucralose-6-acetate and 0.6g of

sucralose. Dimethyl amine (DMA) recovered totalled 19.4 g with this approach.

Example 2 (comparative):

A control run was performed using 11% NaOH in order to avoid salt
precipitation and to provide comparative concentrations to demonstrate the
improvement possible with using the higher concentrations. 500 g of chlorination mass
was pumped at the rate of 5.6 g/min into a temperature controlled vessel at 19 °C, 11%
NaOH was added to a pH set point of 9.5, consuming 454 g of 11% NaOH. This
resulted in a final concentration of 2.8% of sucralose-6-acetate and 0.2 % of sucralose.

The solvent (DMF) concentration was only 36.2% w/w. 19.9 g dimethyl amine was



Example 9 (Comparative):  The stream obtained in Example 2 (Comparative) was deacetylated
using 23% NaOH at pH 11.2, 30 C to produce a solution containing 2.59% sucralose and
sucralose-6-acetate with only 33 % MAE. No salt cake was produced. Deacvlation of a slurry: Example
10: 500 g of chlorination mass was quenched at pH 9.6 with 35% NaOH and then deacetylated at
pH 11.7, 22C with 50% NaOH. The resultant 745 g neutralized slurry was filtered producing 2.628 g
filtrate and a wetsatgale:of 109 g. The filtrate contained 50% [WE andra:2E#tsuaraose and
sueralose-6-acetate. Example 11 (Comparative): 5009 of chlorination mass was quenched with
11% NaO1.1 producing a solution containing 32% DNIF and 3.0% sucralose and sucralose-6-acetate.
The solution was deacetylated with 23% NaOH at plzl411.7, 22 C to produce a 1123 g solution
containing 29% LrAdvared. ZH%esuciial oselandsudatostritaoetatssNobsaltticdkeosmsigroduced.
Combined quenching ancheigacylation: Example 12: 500 g chlorination mass received 50% NaOH
slowly via dual simultaneous addition of carbohydrate stream and caustic. The pH was allowed to rise
past the neutralization target of 8.5 following addition of all of the carbohydrate stream. The
temperature wasceanigded at 12 C with pH 12.4 to effect ciescylation of the carbohydrate. The
131Y1F concentration following 4 hours under the above conditions after lowering the pH to 8.5 with
HC1 reached 61% (iv/ildgrl Remaining sucralose-6- acetate plus sucralose reacggjg\I .1% wiw without

additional concentratiod: @A Api@erTmed Boioey B BRTTHATGHThEES AV “Yd4NaoH slowly
via dual simultangeusiadditios:eiearhehydsate atreaiandEdustio:liespht waseltopid to rise past

the neutralization, tgrgﬁ[% pHL8: ge@{&%ﬁ&%\zgﬁlgﬂppé& X ftﬁl% r&g@@&?@aﬁggm However, for

deacetylation, a hlgher emperature a lower p was use DME concentration
reached 64% levi\fvﬂilt%%@?élgsér BnepaerarETBeR of sieslate - acetate was 4.9% and the

concentration of sucralose was 0.1%. The solvent (DMF) concentration was 58.3%

wiw. 25.0 g of DMA was recovered.

Example 4:

A run was performed using 500g of chlorination mass and 30% NaOH to
neutralize the reaction mass. The initial pH was maintained at pH 4.5 until all feed had
been added. The pH was then raised to pH 8.5 with 30% NaOH. The concentration of
sucralose-6-acetate was 4.8% and the concentration of sucralose was 0.1%. Solvent

(DMF) concentration was 55.1% w/w and 28.2 g of DMA was produced.

Example §:

500 g of chlorination mass was neutralized with 50% NaOH, The reaction had
a tendency when neutralized to pH 4.5 to then slowly rise in pH. It was observed that
quenching to pH 4.5 and then raising pH gave similar carbohydrate yields but increased
dimethyl amine concentrations. The sucralose-6-acetate concentration reached 5.016%

with sucralose at 0.23%. The solvent (DMF) concentration reached 61.6% (w/w).

Example 6;

500g of chiorination mass was neutralized with 40% NaOH. Tendencies similar

to the quench with 50% NaOH were noted, with a tendency for the pH to continue



reaching above 5%. Example 14: 500 g of chlorination mass was quenched at pH 11.7, 22 C with
35% NaO11 and then held at pH 31.7, 22C with 50% NaOH to continue deacetylation. This expedited
processing by combination of quench and deacetylation. A neutralized, slurry of 754 g was produced
which was filtered to obtain a 634 g filtrate and a 1.1.3 g wet filter cake. The filtrate contained 4.65%
suaalose and sucralose-6-acylate and 52% MO. Deacvlation with subsequent concentration: Example
15: 500 g ofwblorimatssse mass was quenched to pH 9.5 using 35%1\Pa0igRMebAaesa’deacctylated at
pH 11.7, 22C to produce a neutralized slurry with insoluble salt. The 739 g slurry was concentrated
under vacuum to produce a 425 g slurry which was sgparated via filtration to a 285 g filtrate and a 128
g wet salt cake, The filtrate containe d 10.45% sucralose and sucraiose-6-acetate and 59% MT. 28
Removal of DMAUsEmE o esaseigerrestidiion el pidl g lowaprefiddhitd erBhEtralE the removal of
DMA from a low sadt-Slsaraiase-prodibinsireamiusingacatinnexchanipe resing, 4eYollokving procedures

were canied out: sucralose at G.181% and DMF at 60.6% w/iw.

A summary of the resultant product streams for the above examples is given

below:
NaOH g DMEF Concentration
Concentration Total (sucralose + | Dimethylamine % wiw
sucralose-6-acetate) (DMA)

35% (Eg. 1) 29.9 19.4 60.1

11% (Comp. Bg. 2) 289 19.9 36.2

35% (Eg. 3) . 2.0 25.0 58.3

30 % (Eg. 4) 29.4 28.2 35.1

50% (Eg. 5) 28.0 29.9 61.6

40% (Eg. 6) 28.4 30.0 60.6

Ouenching followed by filtration:

Example 7:

2371g of chlorination mass was quenched to a target of pH 8.5 with 35% NaOH.
A wet salt cake was separated by filtration and the filtrate was found to contain 5%

sucralose-6-acetate plus sucralose, and 58.05 % w/w DMF.

Peacvlation of g filtrate:

Example 8:

463 grams of the filtrate from Example 7 was deacetylated at pH 11.45 and 30°
C with 50% NaQH, producing 2 solution containing 4.6% sncralose plus sucraloge-6-
acetate, with DMF at 54.28 %, and an additional 76 g of a wet salt cake.



Preparation of the resin bed: A resin bed was prepared by washing a strong cation exchange resin,
such as Dowex (RTM) HORS or Purolite (RTM) C120E, with either 10% NaC1 or 5% NaOH. The
washed resin was then packed with deionised water to form a resin bed, and then flushed with
deionised water to flush the resin bed of regenerate. Preparation of a suitable test stream: A test
stream was prenared by following the procedures described in EP0708110 to obtain cleacetylated
steam strip botipgsfRRameyval of salts:  Salts were removed from the ig3tgtinanmobssevaporating
water to cause precipitation of the salts and subsequent filtration to remove the precipitated salts. If
necessary, the filtrates were diluted with water to ac%just the viscosity. The filtrates were then used in
the Examples below: Example 16a (Cmitharative): 6 A filtrate containing 5.4 wt% sucralose, 8 wt%
chloride, 35,000pRRIpEOS! idH0ipASaaERE):23,000 ppm DMA was charged to the prepared resin bed
(Dowex (RTM) FICRS) such the total amount of DMA applied was 35,8 g. The bed was then rinsed
with deionised water and the effluent was analysed for its DMA content. I|S@W s fou ‘VWO
2009/118532PCT/GBIbosicanshrrotinewrivs DIGATHAFBEURA TR tHENEEA A ResiA capacity of 0.32
equivalents per {ie@fsgsin Masiherabyeriedategtion containing 2.59% sucralose and

sucralose-6-acetate with only 33 % DMF. No salt cake was produced.

Deacvlation of a shurry;

Example 1{:

500 g of chlorination mass was quenched at pH 9.6 with 35% NaOH and then
deacetylated at pH 11.7, 22°C with 50% NaOH. The resultant 745 g neutralized slurry
was filtered producing a 628 g filtrate and a wet salt cake of 109 g. The filtrate

contained 50% DMF and 5.25% sucralose and sucralose-6-acetate.

Example 11 (Comparative):

500g of chlorination mass was quenched with 11% NaOH producing a solution
containing 32% DMF and 3.0% sucralose and sucralose-6-acetate. The solution was
deacetylated with 23% NaOH at pH 11.7, 22 °C to produce a 1123 g solution containing

29% DMF and 2.5% sucralose and sucralose-6-acetate. No salt cake was produced.

Combined guenching and deacylation:

Example 12:

500 g chlorination mass received 50% NaOH slowly via dual simultaneous
addition of carbohydrate stream and caustic. The pH was allowed to rise past the
neutralization target of 8.5 following addition of all of the carbohydrate stream. The
temperature was controiled at 12 °C with pH 12.4 to effect deacylation of the
catbohydrate. The DMF concentration following 4 hours ynder the above conditions
after lowering the pH to 8.5 with HCl reached 61% (w/w). Remaining sucralose-6-

acetate plus sucralose reached 4.1% w/w without additional concentration.



Example 16b: A filtrate stream containing 15 wt% DMA and 2.3 wt% sodium was diluted with water
to adjusft its viscosity. This stream was charged to a bed of Dowex (RTM) HCRS resin prepared as
abpve, in an amount of 3 equivalents of DMA per litre of packed resin. The bed was then rinsed with
deionised water and the effluent was analysed for its DMA content. It was found that 78% of charged
DMA had bound to the resin. Example 16c: The Example 16b was repeated but 2 equivalents of
DMA per litre ofyaazkedisesin was charged to the resin bed. It was founcritrat @204 wéharged DMA
was retained on the resin, Example 16d:  The Example 16b was repeated but | equivalent of DMA
per litre of packed resin was charged to the resin b fl It was found that 100% of charged DMA was
retained on the resin. Example 17:  hi order to fuf; her demonstrate the removal of DMA from a low
salt sum-gage product stream using cation exchange resins, the following procedures were carried

out: Sucraloi(;(-El -acetate was subjected to chlorination according to the procedures described in
EP0708110 to p‘rﬁgﬁjﬁe“fc‘hlorinaﬂon mass. 30

500 g of chlorination mass received 50% NaOH slowly via dual simultaneous
addition of carbohydrate stream and caustic. The pH was allowed to rise past the
neutralization target of pH 8.5 following addition of all of the carbohydrate stream.
However, for deacetylation, a higher temperature (40 °C) with a lower pH (10.7) was
used. DMF concentration reached 64% w/w with sucralose and sucralose-6-acetate

reaching above 5%.

Example 14:

500 g of chlorination mass was quenched at pH 11.7, 22 °C with 35% NaOH
and then held at pH 11.7, 22°C with 50% NaOH to continue deacetylation. This
expedited processing by combination of quench and deacetylation. A neutralized slurry
of 754 g was produced which was filtered to obtain a 634 g filtrate and a 113 g wet filter
cake. The filtrate contained 4.65% sucralose and sucralose-6-acylate and 52% DME.

Deacylation with subseguent concentration:

Example 15:

500 g of chlorination mass was quenched to pH 9.5 using 35% NaOH and then
deacetylated at pH 11.7, 22°C to produce a neutralized shutry with insoluble salt. The
739 g slurry was concentrated under vacuum to produce a 425 g slurry which was
separated via filtration to a 285 g filtrate and a 128 g wet salt cake. The filtrate

contained 10.45% sucralose and sucralose-6-acetate and 59% DMEF.



of 10% NaOH. Concentrated HC1 was used to reduce the pH to 8.3. 2090 g product was collected
containing 12% sucralose, 6.9% (142g) chloride, and 15600 ppm DMA (32 g DMA 014. 2067 g of this
material was concentrated to 686 g which was filtered producing a 229 g wet salt cake and 461 g
concentrated filtrate. The concentrated filtrate contained 60700 ppm DMA (28 g) and 56% DMF (258
0). The concentrated filtrate obtained above was diluted 1:4 with water to adjust im viscosity and
was then run thgqpaiageiumn packed with 1.3 L Mitsubishi LTBK 510Lpesusipremated by washing
with 5% NaOH and rinsing with &ionised water). The column was washed with deioniscd water to
displace carbohydrate and 2227.3 g effluent was collected. This contained 11.5% (257 g) OW, 0.2%
chloride (4.5g) and 321 ppm DMA (0.72g). The DM# removal in this case was 97.4%. Mt 3 LIP 31
CLAIMS: 1.A methest iob0nauGien Sus alesmBiorasmdeed stream comprising a sucrose-6- acylate in a
reaction vehicle, wherein said method comprises: reacting the sucrose-6-acylate with a
chlorinating agent in order to chlorinate the 4, | and 6' positions of the sucrose-6-acylate; (i)
quenching the paamplstteam of 0) with an agueous solution or a base to provide a
sucralose-6-acylate and the chloride salt of said base, wherein the concentration of the aqueous
solution of the base is_sufficient h such that at e rtlon of th chlorlde salt of the base is
formed as a preC|p|tat\£n F% C%f“ g e remova %?%t@?g ing ?he suagFa [ose- % gcﬁatte by treating the
product stream wﬂ(u)lmﬂlgacﬁmmhdrﬂmm'mﬁém&ﬁovmg preefpiestagrsasdrevide a product stream
comprising sucralose;

Preparation of the resin bed:

A resin bed was prepared by washing a strong cation exchange resin, such as
Dowex (RTM) HCRS or Purolite (RTM) C120E, with either 10% NaCl or 5% NaOH.
The washed resin was then packed with deionised water to form a resin bed, and then

flushed with deionised water to flush the resin bed of regenerate.

Preparation of a suitable test stream:

A test stream was prepared by following the procedures described in EPO708110

to obtain deacetylated steam strip bottoms.

Removal of salts:

Salts were removed from the test stream by evaporating water to cause
precipitation of the salts and subsequent filtration to remove the precipitated salts. I
necessary, the filtrates were diluted with water to adjust the viscosity. The filtrates were

then used in the Examples below:

Examnle 16a (Comparative):

A filtrate containing 5.4 wi% sucralose, 8 wit% chloride, 35,000 ppm sodium
ions and 23,000 ppm DMA was charged to the prepared resin bed (Dowex (RTM)
HCRS) such the total antount of DMA applied was 35.8 g. The bed was then rinsed

with deionised water and the effluent was analysed for its DMA content. It was found



or: removing precipitated salt from the product stream of (ii) and thereafter deacylating the
sucralose-6-acylate by treating with a base to provide a product stream comprising sucralose. 2.A
method according to Claim 1, further comprising: (iv) isolating sucralose from the product stream of
(ii). 3.A method according to Claim 1 or 2, wherein the base used for quenching in (ii) is an alkali
metal or alkaline earth metal hydroxide, or ammonium hydroxide. 4.A method according to Claim 3,
wherein the basEA&8Y 373 Guenching in (ii) is sodium hydroxide. 5.A metHot GCeEYEMR to Claim 4,
wherein the sodium hydroxide is provided as an agueous solution having a concentration of from 12%
w/w to 50% w/w, preferably 35% w/w. 32 79

that 4 g of DMA had bound to the resin. A resin capacity of 0.32 equivalents per litre of

resin was thereby calculated.

Example 16b:

A filtrate stream containing 15 wt% DMA and 2.3 wit% sodium was diluted with
water to adjust its viscosity, This stream was charged to a bed of Dowex (RTM) HCRS
resin prepared as above, in an amount of 3 equivalents of DMA per litre of packed resin.
The bed was then rinsed with deionised water and the effluent was analysed for its
DMA content. It was found that 78% of charged DMA had bound to the resin.

Example 16¢;

The Example 16b was repeated but 2 equivalents of DMA per litre of packed
resin was charged to the resin bed. It was found that 92% of charged DMA was

retained on the resin.

Example 164d;

The Example 16b was repeated but 1 equivalent of DMA per litre of packed
resin was charged to the resin bed. It was found that 100% of charged DMA was

retained on the resin.

Example 17:

In order to further demonstrate the removal of DMA from a low salt sucralose

product stream using cation exchange resins, the following procedures were carried out:

Sucralose-6-acetate was subjected to chlorination according to the procedures

described in EPO708110 to provide a chlorination mass.

1646 g of the chlorination mass (36.5% DMF, 2.4% sucralose-6-acetate, 29000
ppm DMA, 7.4% chioride) was deacetylated for 6 hours at pH 12.4, 11.4°C by addition



6. A method according to any preceding claim, wherein the pll of the stream is maintained in the range
of from 7.5 to 10.5 during the quenching (ii). 7. A method according to any preceding claim, wherein
the temperature of the stream is maintained in the range of from above 12C to 35C during the
guenching (ii). 8. A method according to any of Claims 1-5, wherein the pH of the stream is allowed to
rise to between 10 and 12 during the quenching (ii), such that deacylation of the sucralose-6-acylate
also takes plac@&28t9ets80me extent. 9. A method according to Claiff 8/« ae¥dIERe temperature
of the stream is maintained in the range of from O to 40 C during the quenching (ii). 10. A method
according to any preceding claim, wherein prior to the removal of precipitated salt from the process
stream, the stream is concentrated to at least partially remove water, and optionally also reaction
vehicle, in ordereb!8¥uNeGHritenarteHE praensitaddaredre Arittiod JcctrdiPtey preceding
claim, wherein tha{ratipiated:sathsyemeovad Ry, filbmatiome)lahiAimethdtbaoeepdimgva any of Claims
Ito 10, wherein t cipita It js removed by.a non-llltration techpig d according
to any precedingE ggi%égéﬁnﬁ%%&%é gt %éﬁ% Was % %%vi%ﬁ%gg\ﬁa%ﬁ%ﬁ%%gﬁfﬁg%&gnd the

resulting washingrditpsingie 2efusietiset takevstetseswaamiratl tiwethidy srussrdnitfto Claim 13,
wherein the washingsQiventisdhecameng ihey epslionruabicieas is.selected from water, a brine

solution, or a saturated brine solution. CSLLP WO 2009/118532PCT1GB2009/000807
The concentrated filtrate obtained above was diluted 1:4 with water to adjust its
viscosity and was then run through a column packed with 1.3 L Mitsubishi UBK 510L
resin (prepared by washing with 5% NaOH and rinsing with deionised water). The
column was washed with deionised water to displace carbohydrate and 2227.3 g
effluent was collected.  This contained 11.5% (257 g) DMF, 0.2% chloride (4.5g) and
321 ppm DMA (0.72g). The DMA removal in this case was 97.4%.



g?" 15.A method according to any preceding claim,wherein the sucralose-6-acylate is
sueralose-6-benzoate or suc.ralose-6-acetate, 16,A method according to any preceding claim, wherein
reaction vehicle is at least partially removed from the product stream of (iii), and. isolation of sucralose
takes place from the resulting product stream. 17. A method according to Claim 16jwherein the
removal of reaction vehicle is perfonned by steam snidping, or by use of an agitated thin film drier or
spray drier. 18. A method according to any preceding mann, wherein the base used for cieacylating
the sticralose-gagyhig: in (iii) is a metal or ammonium hydroxide, preferably an alkali metal or alkaline
earth metal hydroxide, preferably sodium hydroxide. .19.A method accordinE to any preceding claim,
wherein deacylating t len%%%r 0se- ga%ﬁillate iqo(sii(;)fis car 'eﬁ ut at a pH of from 8 to 1% and a

10 60C."28' A meth a

. Sucra om streaimn co r1SIng a sucrose-o-
temperature of from metho accordrlng ?o%? im iB,w greln eacylat%ag the

sueraiose-6-aasylate jnin waetien whide. Fvhskéiofshidrmatdad comarissi temperature of from 0 to 40 DC.
A method according to any preceding claim, wherein the reaction vehicle comprises a tertiary amide.
(1 reacting the sucrose-6-acylate with a chlorinating agent in order to

chlorinate the 4, 1' and 6' positions of the sucrose-6-acylate;

(i) quenching the product stream of (i) with an aqueous solution of a base to
provide a sucralose-6-acylate and the chloride salt of said base, wherein the concentration
of the aqueous solution of the base is sufficiently high such that at least a portion of the

chloride salt of the base is formed as a precipitate; and
(iii)  either:

deacylating the sucralose-6-acylate by treating the product stream of (ii)
with a base and thereafter removing precipitated salt to provide a product stream comprising

sucralose;
or:

removing precipitated salt from the product stream of (ii) and thereafter
deacylating the sucralose-6-acylate by treating with a base to provide a product stream

comprising sucralose.
2. A method according to Claim 1, further comprising:
(iv) isolating sucralose from the product stream of (iii).

3. A method according to Claim 1 or 2, wherein the base used for quenching in (ii) is

an alkali metal or alkaline earth metal hydroxide, or ammonium hydroxide.

4. A method according to Claim 3, wherein the base used for quenching in (ii) is

sodium hydroxide.

5. A method according to Claim 4, wherein the sodium hydroxide is provided as an
aqueous solution having a concentration of from 12% w/w to 50% w/w, preferably 35%

w/iw.



22.A method according to Claim 21, wherein. the tertiary amide is dimethyl formamid.e (DNIF). A
method according to any preceding claim, wherein the method further comprises contacting the
product stream of (in) with an ion exchange resin. 24.A method according to Claim 23, wherein the ion
exchange rest exchange resin. 34 25. A method according to Claim 24, wherei/& 8trofig cation
exchange resin is used as the cation exchange resin3and wherein the strong cation exchange resin
preferably contains a sultanate group or other acidic group. 26. A method according to any of Claims
23 to 25, whetein thecomthotingotdiezpeotycpsreding witinhehersaxdisangerdsinttak@siplace after

reaction vehicle {45 AL R EANAUY PRSI PoIRYR6L TG e rdlistga, 27. A method according

to any of Claims ereln the product stream Is eSsentially aqueous when contacted with the
ion exchange resin. aA method accarding to any ofgplai s.23 t%27, wherein the rOdPt t stream is

filtered prior to/being CoMIRRSLAEARACHAS 18R BXBFREGE e, Whereln the temperathre ot the

stream is maintained in the range of from above 12 OC to 35 °C during the quenching
(ii).
8. A method according to any of Claims 1-5, wherein the pH of the stream is

allowed to rise to between 10 and 12 during the quenching (ii), such that deacylation of

the sucralose-6-acylate also takes place to at least some extent.

9. A method according to Claim 8, wherein the temperature of the stream is

maintained in the range of from 0 to 40 %C during the quenching (ii).

10. A method according to any preceding claim, wherein prior to the removal of
precipitated salt from the process stream, the stream is concentrated to at least partially
remove water, and optionally also reaction vehicle, in order to cause further salt to be

precipitated.

11. A method according to any preceding claim, wherein the precipitated salt is

removed by filtration.

12. A method according to any of Claims 1 to 10, wherein the precipitated salt is

removed by a non-filtration technique.

13. A method according to any preceding claim, wherein the precipitated salt is
washed with a washing solvent, and the resulting washing liquor is returned to the

process stream.

14. A method according to Claim 13, wherein the washing solvent is the same as the

reaction vehicle, or is selected from water, a brine solution, or a saturated brine solution.



29. A method according to any of Claims 23 to 2$, wherein the ion exchange resin is flushed with a
flushing solvent after it has been contacted with the product stream, and wherein the flushing liquor
thereby obtained is combined with the downstream product stream. 30. A méthod éccordlng to Claim
29, wLlerem the flushing solvent is deionised water. 3].A method according to any of Claims 22 tc 30,

wherein the ionexghange.resin is treated with a regenerant after it has begp.gopiagige with the
product stream. 32. A method according to Claim 31, wherein the regenerant is selected from the

group consisting of an aqueous sodium chloride solution or an aqueous sodium hydroxide solution. 33.
A method according to Claim 31 or 32, wherein the3egenerant is subsequently collected. WO

2009/118532PGTIC820091000807:34. 14 Mmethadaaccqrding ie:Giai et whesebytheicollected
regenerant comprises dimethyl amine (DMA). 35. A method according to Claim 34, wherein the DMA

is subjected to rE5EBT é&?‘?&ﬁ%ﬁé’%ﬁ’éﬁﬂ%ﬁ 7 &8Hart DMA. into DMF, and wherein the DMT thereby
obtained is preferably re-used. 36. A method according to any of Claims 31 to 35, wherein the ion

exchange resin g re-UsqgAfleLaxing been ealed yilkisiteanerani &hdumeihadaccordingfly of
Claims 23 to 36, wherein the precipita ed salts are L
pamaliy removed from the product stream of (jii), and isolation of sucralose takes place

from the resulting product stream.

17. A method according to Claim 16, wherein the removal of reaction vehicle is

performed by steam stripping, or by use of an agitated thin film drier or spray drier.

18. A method according to any preceding claim, wherein the base used for
deacylating the sucralose-6-acylate in (iif) is a metal or ammonivm hydroxide,
preferably an alkali metal or alkaline earth metal hydroxide, preferably sodium

hydroxide.

19, A method according to any preceding claim, wherein deacylating the sucralose-
6-acylate in (ii) is carried out at a pH of from 8 to 14 and a temperature of from 0 to 60

°C.

20. A method according to Claim 19, wherein deacylating the sucralose-6-acylate in

(iif) is carried out at a pH of from 10 to 12 and a temperature of from 0 1o 40 °C.

21, A method according to any preceding claim, wherein the reaction vehicle

comprises a tertiary amide.

22, A method according to Claim 21, wherein the tertiary amide is dimethyl

formamide (DMEF).

73, A method according to any preceding claim, wherein the method further

comprises contacting the product stream of (i) with an lon exchange resin,

24. A method according to Claim 23, wherein the ion exchange resin 18 a cation

exchange resin.



washed with a washing solvent, and the resulting washing liquor is combined with the product stream
downstream of its being contacted with an ion exchange resin. 38.A method for producing a
sucralose-G.-acyIate product stream from a feed stream comprising a sucrosg-6-acylate in a reaction
vehlcle_, wherein said method comprises: (i) reacting the sucrose-G-ac,yléiféjf}@ftﬁ;“a chlorinating
agent in order to chlorinate the 4, I' and 6 positions of the sucrose-6-acylate; i) quenching the
product streamV? BINHifi3%an aqueous solution of a base to provide the §ﬁ&§%§é—’é—§%late and the
c_hlorlde salt of said base, wherein the concentration of the aqueous solution of the base is sufficiently
high sgch that at least a portion of the chloride salt ef the base is formed as a precipitate; and (i)
removing precipitated salt from the product stream of (ii) to provide a sucraiose-6-acylate product
stream. 39.A method according to Claim 38, further contrising isolating the sucralose-6- acyiate from
the product stream of 4QuArmethostdiegordigrc ClameBsachae; shitet CehiperipititaBnversion of

sacra 0 -6-acylate { sierpIOSE. 10 PiQyide:a &:Aimathoesbaccordi

. 3 de A susralosesprogduststeamaddAimatiosbaccording to

Claim 4.0, further compr?smg |sao atilng sucralose_from Fjthe gueraiose p?odtljct1 stream. )
contains a sulfonate group or cther acidic group.

26. A method according to any of Claims 23 to 25, wherein the contacting of the
product stream with the ion exchange resin takes place after reaction vehicle has at least

partially been removed from the product stream.

27. A method according to any of Claims 23 to 26, wherein the product stream is

essentially aqueous when contacted with the ion exchange resin.

28. A method according to any of Claims 23 to 27, whereln the product stream is

filtered prior to being contacted with the ion exchange resin.

29, A method according to any of Claims 23 to 28, wherein the ion exchange resin
is flushed with 2 flushing solvent after it has been contacted with the product stream,
and wherein the flushing liquor thereby obtained is combined with the downstream

product stream.

30. A method according to Claim 29, wherein the flushing solvent is deionised

water,

31. A method according to any of Claims 23 to 30, wherein the ion exchange resin

is treated with a regenerant after it has been contacted with the product stream.

0. A method according to Claim 31, wherein the regenetant is selected from the
group consisting of an aqueous sodium chloride solution or an aqueous sodium

hydroxide solution.

33. A method according to Claim 31 or 32, wherein the regenerant is subsequently

collected. &
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34, A method according to Claim 33, wherein the collected regenerant comprises
dimethyl amine (DMA),

35. A method according to Claim 34, wherein the DMA is subjected to reaction
conditions effective to convert DMA into DMF, and wherein the DMF thereby obtained

is preferably re-used.

36. A method according to any of Claims 31 to 35, wherein the ion exchange resin

is re-used after having been treated with the regenerant.

37. A method according to any of Claims 23 to 36, wherein the precipitated salts are
washed with a washing solvent, and the resulting washing liquor is combined with the

product stream downstream of its being contacted with an ion exchange resin.

38. A method for producing a sucralose-6-acylate product stream from a feed stream
comprising a sucrose-6-acylate in a reaction vehicle, wherein said method comprises:

(1) reacting the sucrose-6-acyiate with a chlorinating agent in order to
chlorinate the 4, 1' and 6' positions of the sucrose-t-acylate;

(i)  quenching the product stream of (1) with an aqueous solution of a base to
provide the sucralose-6-acylate and the chioride salt of said base, wherein the
concentration of the aqueous solution of the base is sufficiently high such that at leasta
portion of the chloride salt of the base is formed as a precipitate; and

(i)  removing precipitated salt from the product stream of (i) to provide a

sucralose-6-acylate product stream.

39, A method according to Claim 38, further comprising isolating the sucralose-6-

acylate from the product stream of (iii).

40, A method according to Claim 38 or 39, further comprising the conversion of

sucralose-6-acylate to sucralose to provide a sucralose product stream.

41, A method according to Claim 40, further comprising isolating sucralose from

the sucralose product stream.



