Met hod for the Production of Sucral ose The present invention relates to an
i nproved nethod for the production of sucralose. In particular, the present
i nvent i onowoeb@vmsisko a met hod for produci ng sucral ose fromee2h@ado®sr eam
resulting fromthe chlorination of a sucrose-6-acylate in a reaction
vehicle, said feed stream conprising a sucral ose-6-acylate, the reaction
vehicle, water, and salts, said salts including one or nore selected from
the group consisting of alkali mnmetal or alkaline earth nmetal chlorides and
ammoni um chl ori de. SUCRALOSE EP 0409549 di scl oses a process for the
chlorination of a sucrose-6-acylate in a tertiary am de reaction vehicle to
produce a sucral ose-6-acyl ate, such as sucral ose-6- acetate. A |l arge excess
of an acid chloride, such @E;E%§§E§n§; ?s.usegﬁas fhe chlorination agent in
this process. Following th 5 oA e excess chlorination
agent is quenched using a suitable base, thereby fornlng the chl oride salt

of the base. The resulting product streamthus conprises
sucr al ose- 6- acyl g esephi@verian; rglajesdorpy Enproyed mﬁﬂwéé”ﬁi@re@m%%? of and salts.

A known ”eglhl%?os ?8{13%1%1, i ap%gs%w géﬁmfnrrg e@tmgée&fd {%E%at ikt fgnprising a

sucr al ose-6-acyla ry am de reac |on ve and salts,
W t hout i Ssﬁlbﬁ]ldselﬁro&i a fded S&Hmaémkﬁrgﬁi‘myhead}ﬂaommhen wé disedrese- 6-ac3da1sd1h esed in

EP 07081 10. The C i ses deacyl ati o of th cral ose 6- acyl ate
before or &f¢tien VPEW@O%&Q“ nﬁsm&pmpgﬁlyggﬁpa@ ‘ééc%‘iygﬁe\'} eaption szmff‘%/hen

i sol ation f.f hgy §élfsr?a! (P§aﬁ1s J&P@dﬁg@é’ & mBfe deleteliGFdrh MeVerdi %sfs‘ﬁﬁ%ﬁf‘ is
usual l'y I's carrle am stripping. According to EP 07081 10, it

is preferraékhltme‘qakomikathrtekaerthemtqllcmomdnsafdmmbhmmdﬁw . of the reaction
vehi cl e, because otherw se, during the deacyl ation step, basecatal ysed

SUCRALOSE

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 chlorination 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-6-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.



deconposition of the reaction vehicle, in this case a tertiary am de,
occurs. This hinders the subsequent isolation of the sucral ose, and al so
nmeans t hawotb@/dsesski ary am de cannot be efficiently rececercsti@nmorecycl ed.
Thus, the tertiary am de reaction vehicle is renoved from an aqueous
solution of sucral ose-6-acylate, and deacyl ati on of the sucral ose-6-acyl ate

Is carried out thereafte ef.erred pr.oce according.to EP 07081 10
requires that a“f&f lélgéﬂggn&lag}%&%?’f&?%r@?&ﬁ?@ﬁhetci? CBB%E)% 1% eam
during therehRBaVEf th@feathién V@fidle HekadBlotRrwiED] during thegRs§iafivn btep asaLr e t hat
t he high concentration of salts is naintained in solution, thereby

M ni ni si ngeatHesedrfisaprmpetitienyef the raaptaen vehiclprin dhis sasstartedigrhamidecocgttiormodat e.

B T L e

i's solublei e € reaction ve e’ln

wat er, i s araidetcanme deieffidaltlytrecvessl dndeedyelddl dhys,aht tetidre aglideorastedn cl e is
renoved. The |l arge anount of water that is present in the process stfeam of
EP 07081 1@&]? iSngmPN%fY ewquaﬂrmtsagﬂ&og ﬁ%ﬁr@%ﬁﬁ@eﬂa@a@ﬂo GRevigherrle has

the effectybhalralohe6l-RYRY%AL el Gt fefehitdl Y am de reaction vehicle, for

exanpl e by steamstripping, Is very energy intensive. It would be
advant ageous if the anount of water present during this operation could be

duced, i dey to.i th iCi f th . .Th
i Sadvant ages. of 't HETERAROCEsanpng i b e g toat A TubaRtGRTate
reaction vghbiefisehrevest #hitAE PRoeedd strBar{@uARO HA8R3VA ARk MR a2P R RIGITdis Here

it is proposed to renove all liquids fromthe chlorination feed to provide
a solid regdcgssary iQrearsure thai dhe lgh aoneesiuaion Aselts isoraintained it sautiasi due.

Accor di ng i 1.or he.r |, .of the |jdui referably takes
ol ace usi n%lggky ggln#% tsfél& t?%:lsrlr%oér}t I%rfn scﬁﬁ%‘éﬁa}t i process stréith ggs acesthiodte.
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 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 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

process stream. Furthermore, removal of salts only during the final isolation of
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A further disadvantage associated with the process of EP 07081 10 is that

the salts are naintained in the process streamand are only renoved during

t he finalwo2odsisrzsp of sucral ose. The presence of hi gh ecmaB6I@ES Of

salts in the process streamlimts opportunities to enploy salt-sensitive

purification techni ques on the process stream Further nor e, rermval of

salts only dum Reflnal i sol a ﬁllon of.sucra hose It5|2[ te stream
sy P &

t hat cont ﬁuﬁré age s {hWaste siagany hapiondaing 3 hig 5309@ Fties.

The high |gx&lim ?ﬁnﬁ&' tiheltist iéeelv@%&l% 1§tﬂ'iee@’%tér§t!f@a§n tiaRed the &kamidht f the he
waste streamdifficult. It would be advantageous if the concentration of

sal ts bot hwaste stieempdiffooults I@wo@éfwadﬂanéﬂgﬁgus ¥ theheongertagios of eelimbobh & thed

d the fi he ab
or or ar { TR HEEATL e ey TR St eb Rt BRI R b o ocess

for the prediatdst edul@bestiainkese. In a first aspect, the present invention
provi des a nethod for producing sucralose froma feed streamresulting from

the chlorination of a sucrose-6-acylate in a reaction vehicle, said feed

LT eam Compri s iy dn S BLASPad sARMALR oS £SAGHLAAY AiGl e vater, and

salts, said sal s’inc g one of nore ecte romt e group consi st i ng
of al kal i impialed@rodkkfur itlreeprodudtionit wadralokd. or i des and ammoni um chl ori de,
wherein said nethod conprises: (i) deacylation of the sucral ose-6-acyl ate
by treatnment with a base to afford a product stream conprising sucral ose;

(i) partial regmwak: F)eé@%@ rR05hinRRtbR PRl ides A B&R6 & fp‘f@(ﬁicﬁig%uf:fa%t he

product streamof (1) In order to cause precipitation of the salts fromthe
product stfreamfedd sticpmrresmitag from thé ehlprieagiopi afatsedrosebtasyfateoimatthzctionoduct

stream of \geh&é, salgq”eed stream comprising a sucralose-6-acylate, the reaction vehicle, water,

and salts, said salts including one or more selected from the group consisting of alkali
metal or alkaline earth metal chlorides and ammonium chloride, wherein said method
comprises:

)] deacylation of the sucralose-6-acylate by treatment with a base to afford
a product stream comprising sucralose;

(ii)  partial removal of water and, optionally, reaction vehicle from the
product stream of (i) in order to cause precipitation of the salts from the product stream;

(iii)  removal of the precipitated salts from the product stream of (ii); and

(iv)  isolation of sucralose from the product stream of (iii).

Various advantageous embodiments and further developments of the process

according to the present invention are set out in the dependent claims.

Thus, according to the present invention, the feed stream from the chlorination
of sucrose-6-acylate is subjected to deacylation to afford a product stream comprising
sucralose, and then water and, optionally, reaction vehicle are removed from this
product stream in order to cause precipitation of the salts. The precipitated salts are
then removed from the product stream, and sucralose is isolated from the resulting

product stream.



(iv) isolation of sucralose fromthe product streamof (iii). Various
advant ageous enbodi nents and further devel opnents of the process according
to the prweendyismsenti on are set out in the dependent clpairmaB200m08006
according to the present invention, the feed streamfromthe chlorination
of sucrose-6-acylate is subjected to deacylation to afford a product stream

conprising sucral ose, and the ter and, optignpally, reacti vehi cl
removed fromt hT _%@8&%&& sgl{srig%t- %PTBF‘E?éIStr?%T‘ egﬂ?é’%ﬁegbl?lﬁ?qtg’g%%?é Ct ﬁear ©
sal ts. Theth@fsﬁ&'ti?hb?%@al@@ JrovidbEa hidaPer THRVAHAde O Unk hBvARARUS thabilleeam  and

sucral ose 1s 1solate romthe resulting product stream The renoval of
sal ts fromwastestmaogesducst during dfe isdlatiqyr efswatalasahena mywh pewesrsakt gontpet

i sol ation of sucral ose.proyvides nunber of .agvantages. e vant age is
that the i BeSTREaneaRS SLRaT PG en et SRR R s SRR a2 much
| ower sal tirGeyatRle cbflBn the waste streanms of prior art processes, which
allows the waste streamto be treated nore easily. A further advantage of
tEe process according to the present invention is that the volune of water
that is present,i s t alts is
significantly rﬁe‘g‘ﬁ'}(t:ﬁee ?d%r??a%%%glﬂfeoé{g@é% g%tf%? ‘ﬁggﬁcﬁ]{hgh”g‘?%gﬁ?g%?%gé %hg{%% made
downst r eamoliihe 8f $at gt ispresspeinithd pycemtsabim sibsetjhat tethetrernoval efisatse | s
subsequent |y renmoved by steam strippi and coul d.enabl e the energy costs

ng
for steam1§§1rgpgﬁiaﬂ%¥’feéuffél=ﬁ’ _ “ﬁ)?lgé’éﬁ‘??ﬁﬁ?fleé%y SPYIgs 1@ Hema fie reduction in
water cont shBah, 'Tﬁis%gﬁﬁ%l?é SpbAaliPRoRbIRSLHS r%ctibﬂ@elﬁ&l%%@ﬁbsécﬁ\éﬁ%‘ﬁi on was
not possible 1n prior art rocgsses, since sufficient water needed to be
present taemosed by sthan strippitg, ghd corld emtbiathesnergl costs for steamnstripping to be

Ut
solution, r%ggcetcl%yeag%llrcﬁ as 75 to 80%.

The reduction in water content that is possible in the process of the present
invention was not possible in prior art processes, since sufficient water needed to be
present to ensure that the high concentration of salts remained in solution, and to ensure
that the sucralose-6-acylate remained in solution when the reaction vehicle was
removed. According to the present invention, however, the salts are removed from the
process stream, after which the problem of maintaining them in solution is no longer
present. Furthermore, the present invention provides that deacylation takes place on the
chlorination feed stream, in the presence of reaction vehicle, to provide a process stream
containing sucralose, rather than sucralose-6-acylate. By virtue of having a further free
hydroxyl 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

downstream of the deacylation to maintain the desired species in solution.

In the light of EP 0708110, it is surprising that deacylation can be carried out in
an effective manner on the chlorination feed stream 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 stream.
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that the sucral ose-6-acylate remained in solution when the reaction vehicle
was renoved. According to the present invention, however, the salts are
renoved fwormddns7mrocess stream after which the probl erceicGBmBIIMIDAIRI NG
themin solution is no | onger present. Furthernore, the present invention
provi des that deacylation takes place on the chlorination feed stream in
the presence of reaction vehicle, to provide a process stream containing
sucral ose, rather than sucral ose-6-acylate. By virtue of having a further

free hydroxyl oroip i ik @e%anag oﬁEPQﬁb?fl(Eit%@noﬁr%é@f&ﬁa tha, previdegol ubl e
in water than sucralose-6-acylate. This higher solubility neans that |ess

wat er needbatttbe tﬁactmre@mdttlod@Wmon@al}@@ar@ﬂuéy,di@aexlamn ean heqchigived with t he

desi red speci.e n so u ion Qg | psi Si ng
Chat | deacymiimghiecamorstedt e fbablivn 1Rk Bpplle RaHhatlts ' edcrgfls

chl or i nat i;9Bods@RE tSédBadt dbac HEiop HEIBLRCEE BImbae ofmacfeaoaanweﬂnuel gnd tAccor di ng
to EP 07081 10, it was preferred to renpve the reaction vehicle prior to

carrying dhen teeavsyithe fesetiomehiclofromra Maeesp FEtaER FRHAINMENGBI0E0 avoi d
deconposition of the reaction vehicle under the deacyl ation conditions,
whi ch reduced the yield of reaction vehicle available to be recovered and
subsequent |y r eBasidesdllowingdbsorddatti@dincthel amlovutryfoeitdrithat npedsdo b prassnt

inmpurities in the product stream Contr t.o t he teach 7081 10,
it has nowlREPIOPe teaR &t ordgt igunaatEn fhslevifed PeciER ‘Eigﬁd‘ithEE

control | Edpe?ﬁ)h%f&éhhgau&ﬁﬁ‘%ﬂé I%Eée‘ﬁee 6RheREcRERVENEH 1Ak b RufibBi maﬁmher

deconposi ti on of reacti vehicle, usually a tertiary am de.
Accor di ngl advantagéssfopthegirddess, quecaﬂywmm thd ecastibnvelpleps s@sequ@ntlﬁ e renoval

of the reaction,vehicle,.and t recover, t.he reacti I f
process strF@lé’Ff‘F%%}‘n?{S?Iﬁlsﬂb}’p% r@?eé% &'a@@f’%@glugle %b%\ﬁ%%tg&l?tq[ﬁ 6:5% Ohr m a
t he amountgf . ¥atRhatbdBY (HReeMs §tApPag PERE Hre ldds idtingd @ﬂ@aﬁﬁs@hﬁm l n or der

to maintain the desired species in SO?U'[I on, the ability to
quantities of the desired product. Accordingly, the final yield of sucralose is increased.

A simplified process diagram illustrating a preferred embodiment of the present

invention is shown in Figure 1 for reference.

As used herein, the term “reaction vehicle” means the diluent or solvent in
which the chlorination reaction is performed. The term is meant to indicate that the

vehicle may not fully dissolve all the components of the reaction and product mixture.

The sucralose-6-acylate can be any acylate that serves to protect the 6-hydroxy
group during the chlorination reaction. It is preferably an aliphatic or carbocyclic

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

The chlorination reaction to produce the feed stream that is the starting point for
the method of the present invention can be carried out by a number of methods, such as
those disclosed in EP 0043649. Depending on the chlorination reagent 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 and that dissolves the starting materials,

reagents, and products at least to some extent, for example aromatic hydrocarbons such



perform deacyl ation in the presence of the reaction vehicle has a nunber of
further advantages for the process, especially where the reaction vehicle

i s subseqguenvéysrmroved by steam stripping. These advantregas2oealovde t he
fact that the undesired solids that are generated by the steam stri pping
process are less inclined to trap significant quantities of the desired

pr oduct . cordi ngl he fi.nal ,yield of sucralpse,is jincreased. A
sinplifi eﬁ"%pX At t%‘?‘%%er Shiotifted fydrprarBons Sach s PREIPGohEN ROREUasY ¢ he
present i namides Qithias dihedwiformamige(®MVEF)for reference. As used herein, the

term"reaction vehicle" neans the diluent or solvent in which the
chlorination reaction is perforned. The termis neant to indicate that the

vehi cl e may not Plfe%g;%ﬁﬁg,qhé §ﬁﬂloﬁﬁatgt;nl is rc%i'gteﬁ gﬁpé)smge@érfbe(afin EEI@E{M'bgg‘ﬁ] ;I?1Qh§tn d

product m xture. ucr al ose-b-acy e can be any acylate serves to
prot ect thasé-digdroxymgiedsithedeadting velhielealtdin thathlonnatbacichaion, did ¢ad be
preferably an aliphatic or. carbocyclic aromatic acgyl ate, re preferably a
benzoat e oarny§81§ g r‘i]aa%%t?blﬁ PE¥6€F]IA%?}§°%1P?t’é’Bé’PH 9nwtg$ﬂc§$sp[¥§’? then
reaction tQaiihe dididld) eede8R, Md R cts A ledsBrol DfmeSktht | Tk @ﬁ%ﬁ afafe ik e

met hod of the E}cgsent i nvention can be carried out by a nunber of nethods,
such as t hHopisaldy dishetkdbrinamie @WMBB49. Dependi ng on the chlorination

reagent enpl oyed, a nunber of types of reaction vehicles nay be used, and
any reaction vehicle can be used that is stable under the chlorination

condi tions and ThetatleSFMe/Rfs bitgerd iR fHel SArimatieh fe%ﬁ%treéxﬁ@g@ﬁhﬁ§u Gghe
products at |east to sone extent, for exanple aronmatic hydrocarbons suchas

xyl ene or ¢helager agenipiguenshing cxseay otleninasion agenth Bxempldseifiswitabla hane; or

tertiary ] S (i ' { I h

chl orinati r?ﬂiagng g‘gérhlte C%S?gg@{ e%a(r:r i DE %% ng@éaga%ﬁr?yqrﬁ%%l gr(l:”‘ase, a

tertiary dijddexids Prleerredambnching/sfentslage sidainihydidxéiechidabin@tii@n reacti on,
d b . . . .

and can ehydrox1de, and sodium hydroxide is particularly preferred. The corresponding chloride

salts are formed during the quenching reaction.

The feed stream from the chlorination reaction is treated with a base to effect
deacylation of the sucralose-6-acylate and to afford a product stream comprising
sucralose. In order to minimise decomposition of the reaction vehicle, the deacylation
is preferably carried out under carefully controlled conditions. 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 10.5to 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.

Suitable bases for use in the deacylation reaction include ammonium hydroxide
and metal hydroxides, in particular alkali or alkaline earth metal hydroxides. A
particularly preferred base is sodium hydroxide. Other suitable bases known to the

skilled person may also be used.

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

6



any tertiary amde that is stable under the chlorination conditions and
that dissolves the starting materials, reagents, and products at |least to
sone ext enD.2000nB73certi ary am de is typically di nethyl f oroardsieosdddey. The
nature of the salts present in the chlorination feed stream depends upon
the choi ce of agent for quenching excess chlorination agent. Exanples of

sui tabl e chi s i ncl ude ine.earth or .al kalj al_hydroxi des
and amn?ﬁ%ﬁ%&ﬁ%ﬁ%%ﬁf@? g? ffS’al %ﬁéﬁ%’iﬁr?@m@&é?ﬂ%w&%&z‘éz#gﬁ[fhﬁﬁ%ﬁ%??de and
amoni um hingittaxicde cortieatd be ety disekides H5ut akliioehlodt ayidpseiseid @fic The
correspondi ng chloride salts are formed during the quenching reaction. The
feed streatfid PoifctinacignAdiernasivelynthe sepctipo mixtyre aadeauinklised avitegasequs ef f ect
deacylatiq&ﬂgn&$§w§ycralose-6-acy|ate and to afford a product stream
conprising sucralose. In order to m ninm se deconposition of the reaction
vehicle, the deacylation is preferably carried out under careful ly

controll ed conditjons. ,Therefore, according . to the present invention, the
deacyl ation i sd%‘?lié*"@?%lﬂ?a;‘?y PF-of optigpallysrepciion vebicleare gartiallyy ¢

pref er abl yrefdoR8d &8mitBe ile%ult%%r&ﬂﬁ stRiaf %n%)rgs‘(r;g %&fﬁl&s@: T h%@c él,Ceszdée Jts

tenperature of from60 to , hore prefera rom40 t nd nost

pr ef er abl ytofreash thgClimgtimpseinbilitydn Hiegitreampihdotei prepipisatel whitetthe Hesidedwer
terrperaturseucaand \fi ce Versa. . Sui EE‘?bl e bases for use jin't eldeacyl ation
reaction i NETRAS "SAHBR TLIAHIAR B B MHAISBELTF 2R EREHOHEICIen parti cul ar

al kali or alkaline earth netal hydroxides. A particularly preferred base is
sodi um hydroxi de. O her suitable bases known to the skilled person may al so
be used. The dehspastialaemeesd of water eadh dpdiordhy eerction vehiekooin be eatribg owPLC.

For by any suitable method known to the skilled person, and is preferably carried out by

evaporation. Suitable apparatus includes a flash vessel. On a small scale, a rotary
evaporator is a suitable choice. Typically, at least 95% of the water present in the
mixture at the end of deacylation is removed during this step. More typically, at least

98% is removed.

The precipitated salts can be removed from the product stream by any suitable
technique known to the skilled person. Preferably, the removal of the precipitated salts
is carried out by filtration. Suitable filtration techniques include rotary vacuum
filtration apparatus, a pressure filter apparatus, or a gravity filter apparatus. Non-
filtration techniques may also be used, and suitable non-filtration techniques include a
centrifuge, a cyclone, or decantation. Typically, at least 50% of the salts present in the
mixture at the end of deacylation is removed during this step. More typically, at least

75% is removed. In one preferred embodiment, at least 85% is removed.

Following their removal from the product stream, the precipitated salts are
preferably washed with a suitable washing solvent to recover any sucralose that may
have been removed with the precipitate, and to thereby maximise the yield of sucralose.
The washing liquor is then preferably returned to the sucralose product stream, or
alternatively back to an earlier feed stream. Suitable washing solvents can be solvents
in which sucralose is soluble but the precipitated salts are not soluble. For example, the

washing solvent may be the same as the reaction vehicle.
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optimumyields, it is inportant to nonitor the progress of the deacylation
reaction, and neutralise the reaction m xture when the reaction is

conpl et e.wdheogpis7ssb t he reacti onm xture shoul d be adj ustred/dgBoéwm0é t o
8.5, preferably approximately 7.5. The reaction m xture can conveniently be
neutralised using dilute hydrochloric acid, or using citric acid or acetic
acid. Alternatively, the reaction mxture can be neutralised with gaseous
carbon di oxi de. Followi ng deacyl ation, water and, optionally, reaction

vehicle are p?fAft&héﬂveIﬁﬁmﬁ@quéﬂtﬁfnﬁéaqs EaSHlity RgrBNQY Waker $hh BAMRIGRPT | Si ng
sucral ose. This causes the salts to reach théir limting solubility in the

stream artte wasling solpért atithoutwighificati quagies of saltsdeigoredissa@dved. nshis hassol ut i on
in the rennining, water .and. reaction vehicle.. The parti.al_ r.e f water
and, opti gtﬁ%?‘%l _,targgélﬁt iﬂl?rFa%ﬁﬁecqtbéél%%grfn@ecci%aﬁlrt}gfrﬁtfhgm S‘b‘iftaé’ﬁlﬁﬁgﬁﬂg% dbl e met hod
known to thgthivehReb. PRIeSARs cailen Be Rdedidicalty YorGabiheshplichtidly vetapohat i on.
Sui tabl e apparatus includes a flash vessel. a small scale, a_raqtary

On
evapor at orneed fer anyifuethir dregssiies . Buppsaluiions, and mprepartiadagyovatyrpied Reing r
present in e \ . t4 i i IS
St e, Nor ool Rndtig 6 B yllSs RSy huRRARIE TR e SRUEC UMM BE' 2.
be renpvedafts e tshedipsodebdc twhilé stildmshiting iy revovérad batstthattane spbataktiaiynfree t he
skill ed person.. Preferably, Bhe re(govail of the p}gﬁ,ci itated salts is
carried oudf TEgetiop vehigleagd came pisgs) directly forpnpBir pRRIKANes i ncl ude rotary
vacuum filtration apparatus, a pressure filter apparatus, or a gravity
filter apparatus. Nonfiltration techniques may al so be used, and suitable
non-filtrati on Fabdwihgthesemnedlwdehespreapitated sajts, tha sugrelosnis, isdated éoanthat i on.

Typi cally, at, .l t, 50% of th t ent jn,th . Xt t th d of
AT L e ERSETIENC O R

product stream following the removal of precipitated salts 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 art,
such as distillation, distillation under reduced pressure, steam distillation, steam
stripping, or by use of an agitated thin film drier or spray drier. When the reaction
vehicle is a tertiary amide, it is preferred that the removal of the reaction vehicle is
carried out by steam stripping. Such 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 step. More typically, at least 99% is

removed.

When carried out in the context of the present invention, steam stripping to
remove reaction vehicle requires substantially less energy than in prior art processes,
since far less water is present 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 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
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75%is renoved. In one preferred enbodi nent, at |east 85%is renoved.

Foll ow ng their renpval fromthe product stream the precipitated salts are
pr ef er ablwowa®nsdeni th a suitabl e washi ng sol vent to reeorarB280Wm006006r al 0se
that may have been renpbved with the precipitate, and to thereby maxi m se
the yield of sucral ose. The washing liquor is then preferably returned to

t he sucral ose F).roduct S reg(&m or alternatively back to .earlier feed

stream SUPPSHPOSREDR PR WASHEAM PEfUG STy eeP PG i S ucr al ose i s

sol ubl e bulonb&Rratio8Ss bPdalid iepricakt e e PRSdRPHHRME pr&RutedsadiPpRcedsiiy
washi ng solvent may be the sanme as the reaction vehicle.Alternatively, if

t he quant i stspsueen beimgahledp belugedcont rol | ed, water can be used as the washing
sol vent without significant quantities of salts being redissolved. This has
t he advantage that the salts are obtained in a clean form that is

substanti al |y fTeeprefent @aehiotyhave iécltised. H?aﬁiahlhﬂy(baﬁbﬂcﬁkﬂ@pb@tmﬁ@dodi rectly
for another_ application, wthout the need for any further processing. Brine

sol uti ons, laknedvistage phheilewsal pgpdga&%newow?%wgﬁﬁim fodhe preself al so be
used as t h@vm N 'T_gpﬁr\?\%ﬁll‘apttheyjr réclﬂ)(r%{"ﬁ@ci HaPEUIER s&llf'?ro e el Qb peal ts
i ssol ved, e t e

that is re st res Ing I n recove salts that are
subst ant i adubjectedee anfimpeaed poressehr theecraovhl oé dinkhylsmthedDMA).l y f or anot her
application. Following the renoval of the precipitated salts, the sucral ose
is isolated fromthe resulting product stream Preferably, the reaction

vehi cl e renai ni pYIA 1 hb BySeEsRIRSEPLPONEE. WheR DNIE A h@Waltabhich (a@yal of
precipitated salts is at” | east 'partially renoved fromthe product stream

and i sol atinghe olfloguationl dfsacroseepracylktesng limthe stibspqnetialeaydaiioniofgugraloderct

stream Thg _renmoval of .reactjon vehi.cle can be carri ut. by means known

in the ar t?e'aga?:tﬁ’ ti‘% TEACHPN FYAHRAR: 2ty L plaftfcéilﬁrglﬁe %%WE?CFﬁigﬁré%Mlﬁ ressure,

st eam di st ddabplbtimstes,r8aM in some DMF hydrolysis and consequent formation of DMA.
Typically, around 4-20 moles of DMF are converted to DMA per mole of sucralose.

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
financial burden on the process. A further reason is that the presence of DMA in

product and waste streams causes difficulties in downstream processing steps.

One possible strategy for removing DMA from a sucralose product stream is to
increase the pH in order to free the DMA from its counter-ion containing salts, and to
then remove the relatively volatile free DMA by applying heat and reduced pressure.
However, these conditions can result in degradation of sucralose and other valuable
carbohydrates in the stream, and are also expensive to apply. Accordingly, it would be
advantageous to be able to remove DMA under more gentle conditions, so as to

maintain the yield of sucralose and other valuable 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
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stripping, or by use of an agitated thin filmdrier or spray drier. Wen
the reaction vehicle is a tertiary amde, it is preferred that the renoval
of the resoth@msymhi cle is carried out by steam stri ppi rgT/GR206D/®O@aM
stripping can be carried out as described in EP 07081 10. Typically, at

| east 90% of the reaction vehicle present in the mxture at the end of

deacyl ation is.renoved duri hi. . .M i cal | I t 99% i
romoved.  VIBRASH REER 25 SR HILRE o s 7o R P H B O VR L SFESRY eam
strippi ng hahd KMEAMA (SRAGK NYT iMBHdTh NaCPBchSp the Wastindéited ol thel @E8n €NEr gy

than in prior art processes, since far less water is present in the product
stream Emchgngeaesin, shdhatifeie og ne Rindang ditep arecpvedeble uking OMAdicidd fosyn as nuch

as 75-80% Ihe [ [ [ igni.ficantly
educed. 197 RaaneHOATE e W R R AR L 1 P e e D R el of
sal ts fromttchfsHosverbn Sidls probibise is Sgrifeantllrsducep.soshateiicbitvaiiadingiofi ty of
enpl oyi ng salt-sensitiveprocessing steps, on the downstream product stream
The presenedAH 19 thncaipmcashangeirewaisgosdblet s in prior art sucral ose product
streans prevented such processing steps frombeing able to be used. The
present inventors have recognised a particularly beneficial opportunity to
t ake advant age Biust &eotding ®ad furthenabpedt of thegaasent twentenh, decoisgrogdeda t he

present invention. |.n particular, they have recognised that the | sal t

Pt oduct st Pegs actordiae B dbtteibics oL PP e B BB RES Re s o

di met hyl ang e {sEMnta theSproBfct RHeUR Wi o 1Bh @eMehgOfestiAMTter WeaBmBMI Jfs used
as reaction vehicle in the chlorination of sucrose-6-acylate and in the
subsequent thd peeciplitatedenlinf Profaratdy.abe corBaciing| oditles, prothect steam Wath thoiedi t i ons,
and in paré)gcﬁéjﬂg%rregirrf ?ak%ls gl\{agé %C,i pgsgin?gucﬁé theahht%rough 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
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) C100E (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
Purolite), Purolite (RTM) PCR series (available from Purolite), Amberlite (RTM)
IR120 series (available from Rohm & Haas), and DIAION (RTM) SK, PK, 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 the removal of precipitated
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deacyl ation step, result in sonme DVF hydrol ysis and consequent formation of
DVA. Typically, around 4-20 noles of DMF are converted to DVA per nole of
sucr al osewoDRe/dsyxeol ysis to produce DVA i s undesired f@CTABROMR006f
reasons. A first reason is that the DVF that is converted to DVA cannot be
directly recycled for re- use in the sucral ose production process This | oss

of val uabl e DVF_ i pposes, nific n bur den on rocess. A
further resdsanda rﬁﬁ@alpﬁ)eg rﬁg‘ﬁg’é‘n"(‘? Wﬁﬁqﬁ%&h@@té’ﬁﬁl §‘f % eans

causes diffhguht H@sﬁllhﬁe&iﬁl‘ﬂﬂtﬁétrs?r@éﬂm%R&E%@ll PEefelaBRShavORkeR PERE BY Steafa” at €gy
for renoving DVA from a sucral ose product Stream’is to inCrease the pHin

order to fﬂsppmgeTDNprOﬁudmtneam voiuhereforé b@essglmaéllymlqng)@allf@ce@hld’,t o then
renove the | at i veI vol DMVA. b eat .and re uced
pressure. [ Wpter f ee C@S#ﬂ 11'; ecpé?ldl}% %‘%?ﬁ Wtﬁeag%‘ﬁh%vbsﬁ OB ¥ucr al ose

and ot her pgh#abl e carbohydrates in the stream and are al so expensive to
apply. Accordingly, it would be advantageous to be able to renove DVA under
nore gentle conditions, so as to naintain the yield of sucral ose and ot her

val uabl e car bOh?{dJrﬂ&recﬁgardgéc&E >cdiit e R66ML E’ééﬁf’ 1tti§]§{‘16£ e%@?u&ﬁé;: t§id ectively

renoved froma Tow sa eam °“suc provi according to
t he presenprodostantimig a bjtratikistg prﬁae t@éorﬁacmmgumitbmehatigm exchange redinl S

t echni que ¢annot be_used on s ose prod t streans according.to the
prior art, A8y ggE bf%@%tl@w@a @gﬁﬁ%wwhsﬁ lefl psrspp can, %u%ef‘g render st he
cation exc@;;xr?ggi resin ineffective. This is because the cations fromthe

n

salts pres In the streans (such as Na+ ions from Nad ) occupy the
bi nding sites of the cation exchange resin, so that few or no binding sites

A R E Lt M e U

probl em i sa&bfiithd totBhnidhes RAGGE th the@rtt Nahre@érhisle lereodioR Piepairifd 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
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
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DMAH+ to the cation exchange resin is possible. Thus, according to a
further aspect of the present invention, there is provided a process

accor di ngvoeodds7ieer st aspect of the present invention, pemerBne/dob@epr ocess
further conprises contacting the product streamw th an ion exchange resin
after the renoval of the precipitated salts. Preferably, the contacting of

St cam ¢ SOACRE g ke PR i ROPREE AR IR REERRngy RPN 2 bec

conpri si ngl efdvalemt pextitrarthen it ésthoorefittllyalapsble of bRbin@eGhanaRnt 88dHesmbler use
nvention are those that can bind DVAH+ while all ow ng

with the

sucr al osep%ﬁ%ngrii’ﬁé?rg%}%élﬁﬁéh%?%ﬁpdrat es to pass through substantially
unchanged. Strong acid cation exchange resins, such as those containing a
sul fonate group or other acidic group, have shown t hensel ves to be
particul arly suMhalblties totah bregxehprgefoapacity. of Raratticuldr do1 gxchaefeaesiadvitxanpl es

f i tabl i h i Purolite (RTM (.avail able from
(Ig‘ur 3:1: tg) gﬁ%&@ﬁ?%@%& g&ﬁaf‘% ur?ﬂe%n%@a‘m@ol%é?e EEBA exchange
resins th arw&ﬂéﬁ&glﬁémswﬂlt(ﬁ@n%eflé‘is tH&Ethe Rothi8n I@k&?aﬁgée idﬂ? R%; T%s %ege% élgd

Purolite ( available fromPurolite
(avai | abl ecaipﬁ@m Wr’i@ﬁ)ﬂlcuwwebé’ ORI emrlmntan@a\fm drgipagtidutapisyemex) , Fi nex
(RTM 18 G (available fromFinex), Purolite (RTM C QO series (available
fromPurolite), Purolite (RTM Cl150 series (available fromPurolite),
Purolite (RTM IRGRdB®Mite she(dénitinglbpadity @MitRiesihite ,usémﬁaitiohg (RTM IR 20
series (available from Rohm & Haas), and DI Al ON ( K, PK, and UBK
series (allaraperisdhtean pesfully becaleWnted areche @gm}oer Ofeegurvaleptsewfth@mndcn be
Ie)r(]grﬁgge[)gr%ﬁfo@%%éﬁfnée' e REst RO Rl B &dnd Bke, U5 will bb A% RISSEME oGt | ON
DMAH" per 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:

Volume of Resin (L) x Operating Capacity of Resin (Equivalents per Litre)

[Equivalents of DMAH" (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 that can be
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 preferably 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.
12



(avail able from Dow) and Purolite (RTM 104E (available from Purolite).
According to a preferred enbodi nent, the renoval of DVA from a sucral ose
product swoeamvmsfssche present invention takes place aftecTidpossmooal of
precipitatedsalts and after remaining reaction vehicle (DW) has been at

| east partially renoved fromthe desalinated product stream which wll
preferably have taken place by steam stri pping. The product streamw ||
therefore be essentially aqueous. If necessary, further water can be added

to dilute the paQHMCheeh disRaFedpebvicusAditys HediiaBle\th KSIS tHeYprépitAcikalied. | n
order to protect the cation exchange resin, it is preferable to subject the

product st fodlawingitheir remevahfioonths peqstupt stepany, i erdat iRAEIATET #EY HCTAHOEIRE cat i on
exchange r gtﬁl%rn\?alﬁa%}/ef %S)alfjll)(%lﬁma?esfthgttrﬁg ﬁa%%ét;@écrg e%&jo%ﬁ V\%ﬁl&ﬁ% g}e?g)g?%gssﬁé% . I ed

person can use I'S pur pos i'on exc use in

t he presenThd wishivid Bquoe @in then be apdsdeishcReet0 1kl Mrodi@ streah i ordestokngintain n t he
art. A preferable nethod for preparing the cation exchange resins for use

istotr eaft’lelldﬁe}ﬁ Ercawr where i 1&”&%@?@ e etent f‘léf’eprgélﬁ%ﬁr?ﬂm Wrﬁh\ﬁfﬂﬁlﬂn a sodi um
hydr oxi de é&hﬁ%&?ﬁgﬁ?%@&oﬁgh ‘BEF eéraﬁlre?o E&ﬁﬁﬁ‘xseo was%ﬂf‘g‘lgi&%%m thkn the case

of a sodiumc n, preferre ution conhcentration is from
5 to 20% washingofiths prepipdtidabltywith the pra@8ét strearh Hewnsisamodf the prodiicim

hydr oxi de sol utjon, the eferred solution concentrati.on.is fromz2 to 20%
nnd D ostiearh R (on PETHABE Thst FeT AR SN HE PEGEnar ant

the resi nsp@r QadhdSEhovidal) HRiaBINI@MbIVGEBShydkdled Ren5AR8 WORHE séms adi um

chloride solution s used as regenerant, rinsing is preferably continued
until the gosblvathsehs.ori de content of the rinse water reaches about 400 ppm
or lower. In the case where a sodi um hydroxi de solution is used as
regenerant, rinsing is preferably

The conditions for achieving optimum performance of the cation exchange
resins used in the present invention may vary according to the resin used and can be
determined by routine experimentation. As a guide, optimum performance of the cation
exchange resins 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

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 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.
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continued until the pH of the rinse water reaches about pH 10 or | ower.

Fol | om ng preparation of the cation exchange resin, for exanple as set out
above, itwoanodms7wacked to forma resin bed/ |oaded to fPormeBRosE®IWeCOl UMM,
The quantity of resin used for a particular volume of feed stream can be
sel ected by performng prelimnary cal cul ati ons and opti m sation
experinments for_the particul resin apd feed stream used. The total,ion
exchange capaciRgmefa Qﬁ{’?‘Hﬁl %{%ﬁ%%mrtggfquqnsexp]p@gﬁ R Sredsiabhasaietn
quantity O%ut'ifi’gé shih@mdrRABr RGnO AR ﬂi’éa‘pa?at%rotf'ﬂ?é-‘lle@ih defisied ab&Rdi. Wity _
generally be advertised by the manufacturer. In general, this parameter is
quot ed i n erting voft' eggencigand thparridsingrwitlofleipuis¢chwater.f Fellqyeng thdsiltiag resin
has a total ian eécPalg]%% capacity of 1 equivalent per litre, then it is

t heor et i calF{ REBGHIR D i Ndi ng a maxi num of one nol e of singly-charged
ions per litre of resin. Wile the total ion exchange capacity of a
particul ar ion exchange resin will generally be known, it should be noted

that the oper atinrfgpastipdedy prefuradiantodiment; the eqpapter dUYArs SYIe?A Wi 11 of ten
be | ess thgrhdstpo%s teﬁ%&lve'tg Qo%m?ﬂ%?( GRS Yan & }99 S:F %rﬂr%iﬁ@@&fﬂ?ﬁéﬁscan be
cal cul ated (by routrne experinmentation for any particu stem 1Tn

addi ti on t foreffectipahidicongersiap actht yisobdf dabtson rasnoxideamicatedgit, anaciditd ofonal

paranmeters that can usefully be calculated are the nunber of equival ents of
the ion toSqsdurp @ebhasdien ehhis mvgrsa%nrﬁi(é%ﬂr%@&m Apfl 3940 fgﬁf@%ﬁlﬁta &4t his

will be th e ggﬁ’ﬂére.oﬁ“hg?é ﬁeﬁfed%ﬁ%a@vﬁ%eﬁll{etréﬁegfas firedagiohSRmkicandnd he

vol une of streamto be treated. he above paraneters to hand, it
i s possi bl protioctval f whatkese. hEhiamenoneryaff IMEdh4tiwould havedeen ket incrtoriaet t r eat ed
by a given vol une of. resin

Capaci ty Opro%sg?srprmg&m %glggﬁfcgﬁtgglpgq\gﬁcraggeﬂ% a%fen\sﬁ*gﬁlgergtgl)ad)\(fan geer. ating
Eventual isolation of sucralose in the method of the present invention, regardless

of whether or not DMA has been removed from the product stream, will usually be

carried out as described in EP 0708110.
The invention will now be illustrated 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.
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[ Equi val ents O DMAH+ (noles per Litre of feed)/Volune of Feed (L)] The
above information, together with routine experinentation, will allow the
skill ed pgoow/dsescepti m se the system for particul ar rescmssBne/demd
concentrations. Follow ng preparation of the resin bed/colum, the product
stream can then be passed through the resin to at |east partially renove
DVA. The nore salts that can be renoved fromthe sucral ose product stream
prior to its being contacted with a cation exchange resin, the nore
effective the binding O DVAH+ to t hEXA@SPDESI || be, and the nore DVA will
therefore be renmoved. Accordingly, Tn this aspect of the present invention,
it is preferred to renove as nmuch salt as practicable fromthe product
streamprior to its being contactegwAfprdg §ati on exchange resin, while
keepi ng cost and the overall effi ci'E'rTcy—ol'l‘—?'he process in mnd. Thus, it is
preferred to renove at | east 50% of the salts, nore preferably at |east 75%

of the salts, and nost preferably at |east 85%of the salts prior to the
cont acti ng—@?—rﬁge product streamw th the cation exchange resin. As has been

di scussed previprsteld strdand Santtefbmalt EnlbAnMRLAHG OR-6SLRLTatiad sal ts
followng their renoval fromthe product stream in order to recover any

sucr al ose Rhosgansatimgthy faishamiderafish yuerehing wittasodiny hiidnoaidsesehiticenduedawi t h

t he precipj ed sal t.s. The hing l.iquor can then be ad into the
product - st FREnReR B prod ol s A be SRk BRe RSP 0 9P7 548

i ntended to conAagticdlRempoGHHE b the FeaBmshinlTramn tHehl @A GRCHSSIshs |1 My
often be preferable to conbine the washing |iquor fromthe washing of the
preci pit at®®HdoWsl t s with the product stream downstream of the product stream
being contacted with the ion exchange resin. The reason for this is that,
while this washing |iquor may contain val uabl e carbohydrates, it may al so

i ncl ude sjone redi ssoDeadtijivnt S. % of total
Water 49%
Dimethylformamide 32%
Sodium chloride 8%
Dimethylammonium hydrochloride 4%
Sucralose-6-acetate 3%
Sodium acetate 1%
Others 3%
Deacetylation:

A sample of deacetylated product was synthesised as described below.

527 g of the above chlorination feed stream was continuously adjusted to pH
10.5 at 40°C over a period of 4 hrs by dropwise addition of a total of 59 g of 27% NaOH
solution. The progress of the deacetylation reaction was monitored using HPLC. When
the deacetylation reaction was complete, the pH of the reaction mixture was lowered to

pH 7 by adding 24.5g of 20% HCI solution, over a period of 15 minutes.
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The conditions for achieving optinmum perfornmance of the cation exchange
resins used in the present invention may vary according to the resin used
and can beodetssmeded by routine experinmentation. As a @urdEB20@pi0d0vEM
performance of the cation exchange resins m ght be expected when the pH of
the product streamis in the range of fromabout 7 to about 9, and
preferably around 7, and en fhe tenperature.of .the. product streamis in
the range of flfé}ﬁ‘]ryéﬁd%tthﬁ aPBtY%‘B%]JFa ngalff%?w &H%ﬂ%ﬁeeﬁoﬁﬁwwga?omaﬁlrogom
tenperature. The anount of DMA that can be renpoved fromthe product stream
according to this aspect of the ﬁLﬂSﬁﬂL_LﬂMﬁﬂIiOn will vary according to
the factors already nentioned, sjy®saqtylatippFeedncentrati on of residual salts,
tenperature and pH of the product streamagnd; 30 on. However, in general, it
is preferred that at |east 70% ofi_the DNVA pregent prior to contacting the
streamw th cati on exchange resih‘Y%ﬂTennﬁgﬁ, nore preferably at | east 95%
and nost preferably at | east 99% pMiter [useyw i|.e. after the resin's
capacity to bind further DVAH+ isgﬁo ﬁo.gqé/Stfficient, the resin

bed/ col um is preferably flushed|W¥A°Ydi ofif sed water to renove any

sucral ose and ot her val uabl e car hdaglr atjes8»and the flush |iquor can then
be conbined with the remaining pigiEt StTe&amto mai ntain yiel ds. Renoval of

bound DMAH+ fromthe cation exchange redin isipreferably carried out in the
same manner as the initial preparation of the resin detail ed above, i.e. by

treating wth alrggggqrant and then rinsing with deionised water. Follow ng
this, the= i dy to be reused. In a particularly preferred

embodi ment, theayRe w%%/g@ tHNRatBylatedineatred viae ptesd i the neuref fosot faskt o
convert it back into . An exanple of appropriate condition
of a rotary evaporator and was rotary evaporated under vacuum at 75°C 1n order to

remove water and DMF from the system. Due to the different boiling points of water
and DMF (100°C and 155°C) proportionately more water is removed than DMF in this
simple one step concentration/evaporation lab process. The composition of the mixture

after concentration is shown below:

Deac Feed Concentrator
Weight/g 101.6 43.4
Dissolved Solids /% 19% 44%
Dissolved Solids /kg 19.3 19.3
% as is g | %asis g
Water 49% | 50.3 0% 0.1
DMF 32% |32.0| 55% |[24.0
Sucralose 2% 2.1 5% 2.1
NacCl 8% 7.7 18% 7.7
Others 9% 9.5 22% 9.5

On evaporation of the mixed solvents, a precipitate was formed. This precipitate
could be readily separated from the mother liquor by filtration under vacuum on a
Buchner funnel. The analysis of the filter cake (predominantly salt — NaCl) and the

filtrate is shown below:
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for effecting this conversion is the use of carbon nonoxi de and catal ytic
anounts of sodi um nmet hoxi de. This conversion is known in the art, and so no
further debabéssmmed be gi ven here. The regenerated DVFpcaiGER20@mobmer eused
as the reaction vehicle in the production of sucralose. This recovery of
DMF that woul d have been lost in prior art processes provides a significant
econom c as well as an environnental advantage. Eventual isolation of
sucral ose in the nethod of the present invention, regardl ess of whether or
not DVA has been renoved fromthe product stream wll usually be carried
out as described in ER07081 10 The invention will _now be illustrated by
means of the followi ng exanples, it bdi ngSlder gt oddtr#Bat [t hese are

i ntended to explain thewa,gw/gntl on, and i1m.nofway Bo3lMmt]its

scope. EXAMPLES EXAMPLIE Coperapl—Hhe—feed—$traeam—cae—FH{om t he
chlorination of sucro$ g‘%""é@éf"&?éﬁ’w th pgﬁg“sgene/ AP it hyl f ¢r mami de, after
quenchi ng wi th sodi um| DpsiiaxriSdielsggl ut ifoni2.5Sugh a feed |stream can be
produced, for exanpl e;—by—therethodsdiset-opedtin P 6,499 549. A typical
conposition of the feed streamfromthe chlo ihatTon rdefctlion is as

foll ows: Deacetyl ati onWatersanpl e of dealé3%l a08d productl yas synt hesi sed as
descri bed bel ow. 527 gpgfptheabove Cii Ok maf (e FERU [SEhgam was .
continuously adjustedi{ta pH 10 5 at AMC ovel alperiodq of |4 hrs by dropw se
addition of a total of Ssgalgseof 27% NaQH 1% |01 7% | 2.0

NaCl 56% 7.3 1% 04
Others 38% 5.0 15% 4.5

wn

The filter cake is dark brown in colour and contains residual sucralose and
DMF, as well as other impurities, “others” (colour bodies etc). It is desirable to recover
both the sucralose and the DMF components, so the salt cake was washed with a
roughly equal volume of water (12.7g) at room temperature. Analysis of the washed salt

and the salt wash are shown below.

Washed salt Salt Wash
Weight/g 10.0 12.9
Dissolved Solids /% 96% 22%
Dissolved Solids /kg 9.6 2.9

% as is g % as is g
Water 4% 04 73% 94
DMF 0.3% 0.03 5% 0.6
Sucralose 0.1% 0.01 1% 0.1
NaCl 58% 5.8 12% 1.5
Others 38% 3.8 10% 1.3

This analysis shows that washing of the salt results in good removal of DMF and
sucralose into the wash water phase. It also shows, as expected, that some of the NaCl is
dissolved into the wash water. The amount of salt that dissolves in the wash water is a
function of the mass of water used (relative to the mass of cake) as well as the

temperature of the water.
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sol uti on.

HPLC. When the deacetyl ation reaction was conpl ete,
m xture wae 2o@vesrad to pH 7 by addi ng 24.5g of 20% HC

period of 15 m nutes. Analysis of the deacetylated materi al

the follow ng conposition:
deacetyl ated nmateri al

Renoval

of Salts:
was placed in the round bottomflask of a rotary

About 102 g of

The progress of the deacetylation reaction was nonitored using

the pH of the reaction
POITICB200Y/000008 I
showed it had

a

t he

evaporator and was rotary evaporated under vacuumat 75C in order to renove
wat er and DMF fInosriélte réapstedd mbdteofithe bltealdic (hed ﬁMF)bﬁlﬂolsﬂBlepﬂae'%&a'%hOf wat er

and DVMF (1000C and 155C) proporti onat el
this sinpl Waféh@l%fﬂérﬁtec‘ﬁﬁééﬁ

of the m xﬁlgg&

m xed sol vent s

eC| pi

Hteﬂoﬁhléﬁa
01%9 £ @@5&&419@?dd§t1a4§%\fﬁsha?e% aﬁwevapor

nore water

15 preciprt

is renoved than DMF in
AvRbien atblppmbmetbs labptegorydaposi ti on
of at.i on

IR of the
(%JYd Be readily

separ at ed ﬁma}rstrtﬁpedpmdhetraslshqwmbeloyv.fl | tration under vacuum on a Buchner

funnel .

filtrate is shown bel ow. The filter

contai ns residual

(col our bodies etc).

DVF conponents,
wat er (12.7g) at

so t

wash are shown bel ow=

in good renoval
shows,

The anmpunt of salt t
used

mass of water

of [
as expected,

The analysis of the filter cake (predom nantly salt

-NaCl ) and the

cake is dark brown in col our and
sycrarose and DVF] @mblfed Fileiee PL TSLjgpBdPUT | Lies, "others”
It is desirable to recover both tﬁe sugral ose and the
he salt cake waf WYAEYaWth|a mEYRI y Bqual vol une of
r og rw&gmperature Anakysi s]of the 2sashed shlt and the salt
TH apaystsishows—that—washipng—ef—tne salt results
Solids /% 0 409
)l?l’—ssotvetﬁf Q% osb i TtD 1 he wabh WAt ef phhse. It also
tDidlvedGokidsdifg t hp N&Q@ i & di ssolﬂmd nto| the wash water.
at—drssotves— t,/jlagl vapiT—wa q%aéli g’fu ction of the
relative to thel npss of |l cakel as wel |°abk the
Water 22% 9.5 62% 16.0
DMF 56% 24.0 0% 0.0
Sucralose 5% 2.1 8% 2.1
NaCl 4% 1.9 7% 1.9
Others 13% 5.7 22% 5.7

This procedure gives a means of removing much of the salt from the process

whilst maintaining a high recovery of the DMF and the sucralose (99.5% recovery of

sucralose).

EXAMPLE 2:

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

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

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.
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tenperature of the water.In order to recover as nmuch of the sucral ose (and
DMF) as possible, the wash water and filtrate were conbined. This m xture
was t hen woro@psdeen the | aboratory (on the rotary evapecacB20@yosmwecessi ve
additions of water and evaporations) to give the final stripped product as
shown bel ow. This procedure gives a neans of renoving nuch of the salt from
the process whilst maintaining a high recovery of the DMF and t he sucral ose
(99.5% recovery of sucral ose). EXAMPLE 2: In order to denonstrate the
renmoval of pMA f& QM e, Lapidtdt ¥R 0se product stream using cation
exchange r S, tne TolTow ng procedures were carried out: Preparation of
the resin bed: A resin bed was prepared by washing a strong cation exchange

N or 5% N OHE LSt M IBaTEN CW Lok ThEBR R S e B 0Tt o

form a resiooblesl deRe14t8Rsedrh ¥ tohish dei oni sed water to flush the resin
bed of regenerate.Preparation of a suitable test stream A test stream was

prepared by foll ow ng the procedures described in EP0O7081 10 to obtain
deacetyl at gm%flao'flsﬁl%' p bottons. Renoval of salts: Salts were renoved from
the te sgr-emﬂ-try—evap orating water to cause precipitation of the salts
and subsequent filtration to rem)ve the precipitated salts. |If necessary,

the filtrates were diIuted th er to adjust the viscosity. The
filtrates were @fﬂ@ﬁ”‘ﬁ%ﬁn‘i’ ﬁ‘ﬂl%%a% ¥ G¥pporating water to calise

precipitation of the salts and subsequent filtration to remove the precipitated salts. If

necessary, the filtrates were diluted with water to adjust the viscosity. The filtrates were

then used in the Examples below:

Example 2a (Comparative):

A filtrate containing 5.4 wt% sucralose, 8 wt% chloride, 35,000 ppm sodium
ions and 23,000 ppm DMA was charged to the prepared resin bed (Dowex (RTM)
HCRS) 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. It was found
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 2b:

A filtrate stream containing 15 wt% DMA and 2.3 wt% 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.
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Exanpl e 2a (Conparative): Afiltrate containing 5.4 w% sucral ose, 8 wt%
chloride, 35,000 ppm sodi umions and 23,000 ppm DVA was charged to the

pr epar ed wevw/dsexb2( Dowex (RTM HCRS) such the total anpgmtcrboddBooappl i ed
was 35.8 g. The bed was then rinsed with deionised water and the effl uent
was anal ysed for its DVA content. It was found that 4 g of DVA had bound to
the resin. Aresin capacity of O. 321Eegui ﬁgi ents per litre of resin was

t hereby cal cul ated. Exanple 2b: A f tream containing 15 wt % DVA and
2.3 W% sodiumwas diluted with water to adjust its vi 3c05|t3t/). This stream
was charged to a bed of Dowex (RTM HCRS resin prepared as above, in an
anount 019 3 equiielemande &b “Bﬁ/ﬁéﬂ?é‘iedlbilﬂéqléf’alwé REBPMA penlitrapEpasked was t hen

rinsed w thgdeiQni S I fqr its DVA
Content - 1t e naee HPE e Hed el e P2 R Dt

resi n. Exanptagedon thheesaxanpl e 2b was repeated but 2 equival ents of DVA per
litre of packed resin was charged to the resin bed. It was found that 92%

of charged DVA was retained on the resin. Exanple 2d: The Exanple 2b was

repeated but 1 equival ent of DVA p%xi&#fegd‘?f packed resin was charged to
the resin bed. It was found that 100% rged DMA was retained on the

resin. EXAMPLE 3; In order to further denonstrate the renoval of DVA from a
low salt sucral ”ﬂqseeExample 2b 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 3:

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:

Preparation of a suitable test stream:

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

described in EP0708110 to provide a chlorination mass.

1646 g of the chlorination mass (36.5% DMTF, 2.4% sucralose-6-acetate, 29000
ppm DMA, 7.4% chloride) was deacetylated for 6 hours at pH 12.4, 11.4°C by addition
of 10% NaOH. Concentrated HC] was used to reduce the pH to 8.3. 2090 g product
was collected containing 2.2% sucralose, 6.9% (142¢) chloride, and 15600 ppm DMA
(32 g DMA total). 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 g).
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product stream using cation exchange resins, the follow ng procedures were
carried out: Preparation of a suitable test stream Sucral ose-6-acetate was
subj ect edwDaoeHisaIs2znat i on according to the procedures destrdBread/a0moEPO7081
10 to provide a chlorination mass. 1646 g of the chlorination nass (36.5%
DMVF 2. 4% sucr al ose- 6-acetate, 29000 ppm DMA, 7.4% chl ori de) was
deacetylaﬁgg io?opﬁﬁgurs at pH 12.4, 11.4C by addition of 10% NaCH
Concentra tised to reduce the pHto 8.3 . 2090 g product was
col l ected containing 2.2% sucral ose, 6.9% (142g) chloride, and 15600 ppm

DMVA (32 DVA total). 2067 f thi terial,. entrated 686
whi chowas {111 dPeqopisaan e shiimsdgbpvasn il Anath sty it iR ab e
filtrate. Jheg Sl (bR B SR BlRELwERTO0 MERB (B Slorand 56%

DMF (258 g). Renoval of salts: The concentrated filtrate obtai ned above was
di | ut ed 1:rdsimdprbpanedt ey washingijvitht>% NeO¥ sslosising with deiasisehwnterunthehr ough a

colum packed with 1.3 L. subi shi UBK 510L regsi I epar y. washi ng

Wt B0k nereRI e YRR il AT e oneh e s e Rt Rl A3 0 Baaned i ¢
dei oni sed @it whdcslleeRidac Thisadontyedriat . sy AIVIF3 0298 EHIbHENY. 3B and
collected. This contained 11.5% (257 g) DVMF50. 2% chl oride (4.5g) and 321
ppm DVA ( B212gm DM (BVA2) ehn/aMA remdipkindhis€asawand’ 4% CLAI MS: 1. A net hod
for producing sucralose froma feed streamresulting fromthe chlorination
of a sucrose-6-acylate in a reaction vehicle, said feed streamconprising a
sucral ose-6-acyl ate, the reaction vehicle, water, and salts, said salts

i ncluding one or nore selected fromthe group consisting of alkali netal or
al kaline earth netal chlorides and amoni um chl ori de, wherein said nethod
conpri ses:
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(1) deacylation of the sucral ose-6-acylate by treatnent with a base to
afford a product stream conprising sucralose; (ii) partial renoval of water
and, optiwoabiwes7yseacti on vehicle fromthe product streaeraB200900d0v6or der
to cause precipitation of the salts fromthe product stream (iii) renoval
of the precipitated salts fromthe product streamof (ii); and (iv)

i sol ation @%A@;‘@r_al ose fromthe product streamof (iii). 2. A nmethod
accordi ng I'm1l, wherein the renaining reaction vehicle is at |east
partially removed fromthe product streamof (iii), and isolation of

sucral ose takes place fromthe resulting product stream 3. A nethod
accordi ng ¥o CAmatod igppiodpeng secrelepiiram aoﬁeecij%rﬁn waukiag fonsther om t he

roduct st i : NSt i : f
P «{]h?dgigagf% ()55 kderbse-REN1AE ﬁ?&'ré%u&a @af/ga%ta%dgxgw&mﬂ{ cMpiigse #f an

agitated t rier or spray drier. 4. according to any
pr ecedi ng sukmiave-6ndngiate, thd teecticanmhile, ofatanpdrek salts daidogatts oehiding omee@ct i on

vehicle fromth rrqduct streamof .(i).1i erfor by evaporation.. 5 A
et hod accBishseled Her e dugnasistng O5ARH RGP Bkah SR Bfidsial 1y,
reaction veRisghfodit@BhldRlcPHRSEE! safl H8@BA @dmptidesi S perfornmed in a flash
vessel. 6. A nethod according to any preceding claim wherein the

precipitated sditxs atescylatimneitheyudralpse-arepdate by tratreet odthet base de alfordo O ai m
6, wherein th fiétrati Oniéis gerflormed using a rotary vacuum filtration
appar at us,a%img'ﬁcég T8 PTPYEre ApParstus, or a gravity filter apparatus. 8. A
met hod accor di n@)t 0 guial 9ém&¥alofvater bad, Dptivhelye taactihieveliieieifpii gled sal ts
are renoved by a non-filtration technique.,
product stream of (i) in order to cause precipitation of the salts from the product stream;
(iti)  removal of the precipitated salts from the product stream of (ii); and

(iv)  isolation of sucralose from the product stream of (iii).

2. A method according to Claim 1, wherein the remaining reaction vehicle is at
least partially removed from the product stream of (iii), and isolation of sucralose takes

place from the resulting product stream.
3. A method according to Claim 2, wherein the removal of reaction vehicle from
the product stream of (iii) is performed by steam stripping, or by use of an agitated thin

film drier or spray drier.

4. A method according to any preceding claim, wherein the removal of water and,

optionally, reaction vehicle from the product stream of (i) is performed by evaporation.

5. A method according to Claim 4, wherein the removal of water and, optionally,

reaction vehicle from the product stream of (i) is performed in a flash vessel.

6. A method according to any preceding claim, wherein the precipitated salts are

removed by filtration.
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9. A nethod according to Caim@8, wherein the precipitated salts are
renoved by a centrifuge, a cyclone, or by decantation. 10. A nethod

accor di ngvoai@ng7weecedi ng cl ai m wherein the precipit atred/cbissosne washed
with a washing solvent, and the resulting washing Iiquor is conmbined with
the product streamof (iii). 11. A method according to Claim 10, wherein

t he washi ng sol i ; i ehi.cle. 12.. A net hod
according to d g?ﬂ}&%%&%g@?ﬁ&g%gm &iahglﬁ%rggﬁig%ﬁ\i/hé%]tonil%p%qr@e.d UHE 3A et hod
accor di ng togrova¢uw Bltraine eppatatti @ presshierfijtes abpamdus,iok adrifily 10! Uti on. 14
A et hod a%)g) raglli1 ng to G aim 13, wherein the brine solution is saturated.
15. A neth Accor di ng to any preceding claim wherein the

sucral ose-6-acyl ate i s sucral ose-6-benzoate or sucral ose-6-acetate. 16. A

met hod according to C aim15, wherein the sucral ose-6-acylate is sucral ose-
6-acetate.5-17. &%@Qﬂ)@caﬁi@@@iaﬁg%&aw 1po Scwtlenein the pravipitahel itfatehe sal ts
consi st e i ) | hioride.18. A nethod according to any

pr ecedi ng%%ﬁgf\]%%%ggéf@?%#ém%%%quﬁsed in the deacylation is ammoni um

hydr oxi de or a netal hydroxide. 19. A nethod according to Claim 18, wherein
said base js an al k}:itl' or alkaline earth netal hydroxide. 20. A nmethod
accordi ng to O @awr@tﬁ aimy8.yalsein shepreeipkated sattstaat rdmyaiedbyde. 2 1.
A nmethod agReHEENE chQofd, ¥ BY 4eaniifiRh€i N sai d base is sodi um hydroxi de.

10. A method according to any preceding claim, wherein the precipitated salts are
washed with a washing solvent, and the resulting washing liquor is combined with the

product stream of (iii).

11. A method according to Claim 10, wherein the washing solvent is the same as the

reaction vehicle.
12. A method according to Claim 10, wherein the washing solvent is water.

13. A method according to Claim 10, wherein the washing solvent is a brine

solution.
14. A method according to Claim 13, wherein the brine solution is saturated.

15. A method according to any preceding claim, wherein the sucralose-6-acylate is

sucralose-6-benzoate or sucralose-6-acetate.

16. A method according to Claim 15, wherein the sucralose-6-acylate is sucralose-

6-acetate,

17. A method according to any preceding claim, wherein the salts consist essentially

of sodium chloride.
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22. A nmethod according to any preceding claim wherein said deacylation is
carried out at a pHof from8 to 14 and a tenperature of fromO to 600C.
23. A netwoc@asessdi ng to C aim 22, wherein said deacyl atiraB2o®/mas6i ed out
at a pH of from10 to 12 and a tenperature of fromO to 400C. 24. A nethod
according to any preceding claim wherein the reaction vehicle is a

tertiary apjde. ,25,... A, nmethod according.to,d ai m 24 erein.the tertiary
anmide is dli%rfet h(}lm?%?%rﬁo&gn% %\;ﬁy_pr%_ g %Fh&v?e &me%aﬁegu%g HY precedi ng
cl ai m whed@icylatibe isitosiumtyidrehidCahEGEBy@EefiHact i ng the product stream

with an ion exchange resin after the renoval of precipitated salts. 27. A
nmet hod according to Caim 26, wherein the ion exchange resin is a cation

exchange regin. i j rein trang, cation
exchange r g%i n ‘l%ﬁ %%Q%Q%E@ﬁ%?ogg%fng%Q,gv%fé%gﬁgsgidiﬂ eaéizins, %Qaﬁkaai/\?{eai]@wete strong
cati on excinatabydresida. preferably contains a sulfonate group or other acidic
group. 29. A nethod according to Claim28, wherein Purolite (RTM C120E or

Dowex (RTM HCRS is used as the cation exchange resin. 30. A nethod
accordi ng 3® any Réth&d %c@ﬁiﬁét&@aﬁgiw@?ﬁé@i}n@a{d}ﬁfsf %%aa%dlirﬂetgf h§£§xi§£.0dUCt

streamw th the ion exchange resin takes ace arter remal ning Teactron
vehicle has at |east partially been renoved fromthe product stream 31. A

cesonti ai 15 aquact@rGhissSiiie BB oot Perbogs reanigal pabpree” TS

22. A method according to any preceding claim, wherein said deacylation is carried

out at a pH of from 8 to 14 and a temperature of from 0 to 60°C.

23. A method according to Claim 22, wherein said deacylation is carried out at a pH

of from 10 to 12 and a temperature of from 0 to 40°C.

24. A method according to any preceding claim, wherein the reaction vehicle is a

tertiary amide.

25. A method according to Claim 24, wherein the tertiary amide is dimethyl
formamide (DMF).

26. A method according to any preceding claim, wherein the method further
comprises contacting the product stream with an ion exchange resin after the removal of

precipitated salts.

27. A method according to Claim 26, wherein the ion exchange resin is a cation

exchange resin.
28. A method according to Claim 27, wherein a strong cation exchange resin is used

as the cation exchange resin, and wherein the strong cation exchange resin preferably

contains a sulfonate group or other acidic group.
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32. A method according to any of Clainms 26 to 31, wherein the product
streamis filtered prior to being contacted with the ion exchange resin.
33. A netwodvamsasedi ng to any of Clains 26 to 32, wher eipaTidB20090006@5Change
resin is flushed with a flushing solvent after it has been contacted with
t he product stream and wherein the flushing |liquor thereby obtained is

nbi ned wd h t r roeduct, sty eam_ 34. ccording to
(C::Ioai Imng?), V\Qv%er e?ﬁn%ﬁé@?%cﬁscﬁﬁ%g) @%’I%gﬁtw ?e]&eq%éﬂftggg‘%@gpgﬁ%oﬁﬁ‘et hod
accor di ng RIMNICKS Sheedms A6 citiondkchapereiifn the ion exchange resin is

treated with a regenerant after it has been contacted with the product
stream 36. A nethod according to Claim 35, wherein the regenerant is

sel ected fgpm t | 5t . i chlorid ol ution
o an aquonis sadooe ReRltaL Sl 4R bt A8 AR M e B 0 s m 3
or 36, whepredluctistream egthrtbe fomtexichang bashy tkod %mce:mdreahading%acﬁenm@hidaged vl
accordi ng {0 ai.m 37, ereint col | ect regenerant conprises dinethy
ani ne (Dgl\g/l&ja.s .eaﬁ%%%%SEEWWCHSI%H’@P&P%%@FG%Hei n the DMA is

subj ected to reaction conditions effective to convertDVA into DVMF, and
wherein the DVF thereby obtained is preferably re-used. 40. A nethod
accordi ng o and mstha agcprdigstotany 39 Claims 26ita 30 hehérein tha plodngatreasiin i s

- Ay treated with th ant. 4 1. A nethod
coor i ng Te SR S FRe HER o8l o B TRE Bt i tai cd Sal 15 are

32. A method according to any of Claims 26 to 31, wherein the product stream is

filtered prior to being contacted with the ion exchange resin.

33. A method according to any of Claims 26 to 32, 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.

34. A method according to Claim 33, wherein the flushing solvent is deionised

water.

35. A method according to any of Claims 26 to 34, wherein the ion exchange resin

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

36. A method according to Claim 35, wherein the regenerant is selected from the
group consisting of an aqueous sodium chloride solution or an aqueous sodium

hydroxide solution.

37. A method according to Claim 35 or 36, wherein the regenerant is subsequently

collected.

38. A method according to Claim 37, wherein the collected regenerant comprises
dimethyl amine (DMA).
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washed with a washing solvent, and the resulting washing |iquor is conbined

with the \9699659&873%5r eam downst ream of its being contact ?'GT)’&ﬁznoﬁdaodogn

exchange resin

39. A method according to Claim 38, wherein the DMA is subjected to reaction
conditions effective to convert DMA into DMF, and wherein the DMF thereby obtained

is preferably re-used.

40. A method according to any of Claims 35 to 39, wherein the ion exchange resin

is re-used after having been treated with the regenerant.
41. A method according to any of Claims 26 to 40, 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.
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