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sucralose the 1s01at1on of sucralose in h1gh1y pure form from this complex mixture of

20  contaminants heretofore has received relatively little attention. Early reported work typically
involved crystallizing sucralose directly from the synthesis mixture, a process that yields a
material with high impurity levels. Sucralose is sometimes purified from a synthesis mixture
by silica gel chromatography. See, e.g., U.S. Patent No. 5,128,248, which is expressly
incorporated by reference herein. That procedure, due to its use of silica gel, may be ill-

25  suited to large-volume commercial production of highly pure sucralose. In addition,
relatively little attention has been focused on other approaches for removing halogenated
sugar impurities from sucralose. Efficient removal of these impurities is important because,
even at quite low concentrations, they can have an adverse impact on the sweetness, taste,
and flavor-modifying properties of sucralose.

30 Various methods for the synthesis of sucralose and related compounds have been
suggested. U.S. Patent No. 4,405,654, which is expressly incorporated by reference herein,
for example, relates to a process for the synthesis of a related compound, 1',4',6'-trichloro-

1',4',6'-trideoxysucrose. After the deacetylation of a pentaacetate precursor, the reaction
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1',4",6'-trideoxysucrose. After the deacetylation of a pentaacetate
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20  charcoal, concentrated, and the sucralose is allowed to crystallize.

U.S. Patent No. 5,498,709, which is expressly incorporated by reference herein,
relates to solvents that may be used to extract sucralose from the aqueous brine produced by
alkaline hydrolysis of a 6-acyl ester precursor compound. Possible solvents include methyl
acetate, ethyl acetate, methyl ethyl ketone, methyl isobutyl ketone, methyl isoamyl ketone,

25  methylene chloride, chloroform, diethyl ether, and methyl tertiary butyl ether. Ethyl acetate
is presented as a suitable solvent for reasons of extraction selectivity, ease of recycling, and
toxicological safety.

U.S. Patent No. 5,498,709, which is expressly incorporated by reference herein, also
relates to a process in which the aqueous solution remaining after ester hydrolysis of

30  sucralose precursors is concentrated and then sucralose is isolated by three sequential
extractions with ethyl acetate or other suitable solvent. The extracts may then be combined,
and optionally washed with water to remove any dimethylformamide remaining prior to

recovering the sucralose by concentration and crystallization. This patent also relates to



30 sucral ose precursors is concentrated and then sucralose is isolated by
three sequential extractions with ethyl acetate or other suitable solvent.
The extracts may then be conbined, and optionally washed with water to
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phase.

Extant methods involving crystallization without the use of at least two carefully
controlled solvent extractions fail to effectively remove impurities both more polar and less
polar than sucralose. Hence, a less expensive and more effective method is needed for the

25  commercial production of sucralose. The present inventions attempt to solve these problems
and provide methodologies that are both commercially practicable and effective at removing

impurities.

SUMMARY OF THE INVENTION
30 One embodiment of the invention relates to methods for removing impurities from a
composition comprising sucralose and impurities in a first solvent comprising the steps of
performing a liquid extraction of the composition with a second at least partially immiscible

solvent to effect removal of the impurities into the second solvent and performing a second
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20  step prior to performing the second step.

Another embodiment of the present invention relates to methods for removing
tetrachlorosucrose compounds from a solution of sucralose and halogenated sucrose
derivatives in a first solvent comprising extracting the solution of sucralose and other
halogenated sucralose derivatives with an at least partially immiscible non-aromatic second

25  solvent to effect the partition of the tetrachlorosucrose compounds into the second solvent
and the retention of the sucralose in the first solvent.

An additional embodiment of the present invention relates to methods for removing
impurities from a composition comprising a solution of sucralose and impurities in a first
solvent comprising the steps of performing a liquid extraction of the composition with a

30  second solvent that possesses a lower Hildebrand parameter than the first solvent under
conditions that selectively transfer impurities less polar than sucralose into the second solvent
thereby providing a sucralose solution in the first solvent that has an increased ratio of

sucralose to impurities less polar than sucralose and performing a liquid extraction of the
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Other objectives, features and advantages of the present invention will become

apparent from the following detailed description. The detailed description and the specific

examples, although indicating specific embodiments of the invention, are provided by way of

illustration only. Accordingly, the present invention also includes those various changes and
25  modifications within the spirit and scope of the invention that may become apparent to those

skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 provides a general schematic diagram of one embodiment of the methods of
30  the present invention.
Figure 2 provides a general schematic diagram of another embodiment of the methods

of the present invention.



25 nodifications within the spirit and scope of the invention that may
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structures s exanpl e, benzene, toluene, or xylene. 20 Backwash:
as used hesteials Simdimmequisplertie thess deperibed bereinpanhe ydin %‘éé’fﬁﬁﬂc%lt?ﬁéﬁg phase
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smal | portio Tst solvent. This provides a rreans for recovering
val uabsl e theit ettirety.s such as sucral ose that have partially partitioned into
t he second sol vent which may be enployed to sem sel ectively renove
inmpurities. The backwash solution may be conbined with the first 25

sol vent, Bdiditkats t he recovery of the val uabl e product such as sucral ose may

be maxi m zed IAnromatlc: as used herein includes solvents containing cyclic compounds with

resonant conjugated double bond structures such as, for example, benzene, toluene, or xylene.
20 Backwash: as used herein includes an extractive step in which a second solvent
phase remaining after its use to extract a first solvent is re-extracted with a small portion of
the first solvent. This provides a means for recovering valuable materials such as sucralose
that have partially partitioned into the second solvent which may be employed to
semiselectively remove impurities. The backwash solution may be combined with the first
25  solvent, so that the recovery of the valuable product such as sucralose may be maximized in
the first solvent. The backwash solution optionally may be concentrated prior to its addition
to the first solvent.
Beverage: as used herein includes any non-carbonated or carbonated beverage such
as cola, diet cola, soda, diet soda, juice cocktail, root beer, birch beer, any fountain drink,
30  sparkling fruit juice, water, sparkling water, tonic water, sport drink, and club soda.
Beverage may also include any non-alcoholic or alcoholic drink such as any beer, including
ale, pilsner, lager, or derivation thereof, malt liquor, red wine, white wine, sparkling wine,

fortified wine, wine cooler, wine spritzer, any pre-made cocktail mixer including margarita



the first solvent. The backwash solution optionally may be concentrated
prior toits addition to the first solvent. Beverage: as used herein

i ncludes any non-carbonated or carbonated beverage such as cola, diet
cola, soda, diet soda, juice cocktail, root beer, birch beer, a&é fountain
drink, 30 ¥OAPRIG¥y fruit juice, water, sparkling water, PEBHPBO0@T er, sport
drink, and club soda. Beverage may al so include any non-al coholic or
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cyclamate,  al.itame, stevioside,.qglucose, fructose,, | evulose, maltose,

ot os, PRHHUB GRIATRIC KHARS SEyiBP HucoRs FREETS, FAHAs P Fokeiow Sl mer
product : sagardReRoln@EiEion dylitl, ueemahditblt products such as appl esauce, jans,
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such as GHEESMarrhdl&les, fRainadR0fryiOBlHets, afdINGLEFRAds. TOGEEE: pritilctdepalbaked
goods such as breads, doughnuts, cakes, cheesecakes, danlsheszj pastri es,
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product prdutiidesdGseara godtOSIIE bSbreatikdoaghmi@, 8alkes cB@dsSoakdl| ddrSshed)Ot Cereal s,
granola m xes, oatmeal, and trail m xes. Consuner product includes
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pickles, sauces, snack dips, ketchup, salsa, mustard, salad dressings, and pickled peppers.

Consumer product includes snack foods such as pudding, candy bars, hard candy, chocolate
products, lollipops, fruit chews, marshmallows, chewing gum, bubble gum, gummy bears,
taffy, pie fillings, syrups, gel snacks, mints, popcorn, chips, and pretzels. Consumer product
25  includes meat products such as hot dogs, canned fish, sausage, prepared meats, canned meat,
dehydrated meat, and luncheon meat. Consumer product includes soups, consomme, and
bullion. Consumer product includes dental products such as toothpaste, dental floss,
mouthwash, denture adhesive, enamel whitener, fluoride treatments, and oral care gels.
Consumer product includes cosmetic items such as lipstick, lip balm, lip gloss, and petroleum
30  jelly. Consumer product includes therapeutic items such as non-tobacco snuff, tobacco
substitutes, pharmaceutical compositions, chewable medications, cough syrups, throat sprays,
throat lozenges, cough drops, antibacterial products, pill coatings, gel caplets, soluble fiber

preparations, antacids, tablet cores, rapidly absorbed liquid compositions, stable foam



taffy, pie fillings, syrups, gel snacks, mnts, popcorn, chips, and
pretzels. Consunmer product 25 includes neat products such as hot dogs,
canned fish, sausage, prepared neats, canned neat, dehydrated neat, and

| uncheon neat. Consuner product includes soups, consonme, and bullion.
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nmout hwash, denture adhesive, enanel whitener, fluoride treatnents, and oral
care gels. Consuner product includes cosnetic itenms such as lipstick, lip
bal m | i pogpesiSonsaragidpedikiategiaiihSpharhdelitical@RasBim) bk chitehi&Stor

t her apeuti c_i_t?ms such as non-tobaccq snuff, tobacco substitutes,

phar mac e dbsdcinel PERATS; GUEMS Pharmeqribicd sHepansions; wd congeniatesspmppsitionshr oat

sprays, dnbseBllizédHeE8sd sAONIR. bAREer foliid? BehRbd ArifdrRIMehikts AL s
coatings, gel caplets, soluble fiber preparations, antacids, tablet cores,

rapi dl y dBSOFBEGORIR 0 BetpRScenenshass digtasy FpRlpmPIproBIREeS grotein
PCT/ US03/ {86 2 b HYIRASIdntr B s, I&péﬂ%yﬁ‘aé'bg{s?ﬁézﬂtsh%lgen?&ﬁsﬁ BR&fkcal dosage

fornms, beverage concentrates for nedicinal  purposes, aqueous

phar maceuplugians, sheppietiimprodudty, gastatoliconenontamedifieramppsitt ¢antro] bevanages,
stabiliz E[;jllpd' j ' duSONS . i ' e .tional

pr oduct seaglc}% ascga %g%}f% F%S’%f{g’%egpr@’ﬁ? bars, %@%P@g%%&%ﬂjn% @ﬁgﬁ%édt dietary
suppl enmerfbed, apd birdfead nCamwmenprodust mcBdesafosdstuffsrshahasdaby foodoAbnwinebar s, | ow

car bohyd rp%(ﬁlcpﬁéllﬁdesr{‘gﬁccé ﬁl@%&% :S‘seplug% %g:%%g,ltoﬁa?ette%&{a%qi, gzgds che&hggy protein

products,” nmetabol 1 c response nodi e contro everages, and
echi nBcedolsgee@ys. Consuner product includes animal foodstuffs such as dog

and cat food,~and.bird feed...Consuner. product .includes foodstuffs such as
baby food. Colanaliaations atbed iepeld inchides processes in Which  Solutirhis Ewdmged o
t obacco, seiugaeddrtsapdrolaed with easpect erdissglvid comipaentpandhy fidbtionzdtiyeals as

used herei.n.i ncl udes .proces i.n.which a solution is rendered saturated
or super &i?‘af EYURGEH lgé%beé’ﬁ‘?' lﬁmaﬁl?’s%ICVéﬁ?t"HHﬁtb‘Wéﬂ‘l‘X befRautenseus: 8f tat i on of
cryst al s mafrefiliieshe aupobestiscddcrined. eAaded Hdd€in, diydtdlRdation aled désEiss e

formation.may he ntapeous, .or it .may require the additiqgon of seed
crystal s.8 Oﬂé’éﬁ'iﬁ‘graéf’ﬁg%lﬂ}%q%F?Faﬂéﬁngffﬁlv f 4R tpbecat opddd ¢ prlution vehighyat i on

i n whi ch iathenkdndered sdtingtel dr sEpbRatuRY sb 8s Bicd&a] oredals.NAR0 SAEM@Atn iR tathel d a
sol ution Whiaih 1S t&gen r,(?ndered saturated or supersatured so as to obtain
cryst al s TyRfallization,are theapciliaryinieressss af washipgthn qryssals Wih oag & move selkerts. | ar y

processesirfhg Waehjstils, bitEhAv6i2ths fivdlphodaneo@btafiigie sol vents, drying the
crystals, and_harvesting the final {)roduct so obtai ned. Feed m xture: as

used herein i FePdBEEuEsiyasissdhsrdn Beluderasy aHyreafsempennds thet epdimtronn any
synt hgt | GnpERRRSS pfeEbssSHEARIRIE - IbRGL AR ¥iof bk A8seQhd siFLAlpse and any and

all inpurities.
impurities.

Impurity: as used herein includes compounds other than sucralose and includes
products of any number of processes for synthesizing sucralose that are not sucralose.
Impurity includes any monochloro-, dichloro-, tetrachloro-, and pentachloro- derivative of

25  sucrose and any other dissacharide derived from sucrose, as well as any trichloro- derivative
other than sucralose itself, whether present in free form or as esters of carboxylic acids.
Impurity includes any of the halogenated sugar derivatives within Tables 1 through 4, such as
dichlorosucrose acetate, 6,1',6"-trichlorosucrose, 4,6,6'-trichlorosucrose, 4,1',4',6'-
tetrachlorogalactotagatose, 4,1',6'-trichlorogalactosucrose-6-acetate, 4,6,1",6'-

30 tetrachlorogalactosucrose, 4,1'-dichlorogalactosucrose, 3',6'-dichloroanhydrosucrose, 4,6'-

dichlorogalactosucrose, 1',6'-dichlorosucrose, 6,6'-dichlorosucrose, 4,1',6'-trichlorosucrose,

4,6,6'-trichlorogalactosucrose, 4,1',5-trichlorogalactosucrose-6-acetate, and 4,6,6'-



I mpurity: as used herein includes conpounds other than sucral ose and
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i nprovenents in efficiencies _in separating sucralose_ frominpurities. The
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t he inpuri}ies nore pol ar fhan sucral Qse are renoved foll owed by an
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resul ts ipiriféd flcfa@sst b¥Paatiéd.f i cation process that provides a purified
sucr al ose preqaration. The present invention includes, for exanple, a

mul tiple steplBxpriesrat inventipnduadudes.ifor expupleetrmyltiply stepsuipetivegrobessiiera sol ut i on
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step comprises an extraction of a crude solution of sucralose in an aqueous or non-aqueous

solvent with a second non-miscible solvent. In a specific embodiment, the ratio of the second
solvent to the first solvent may be about 0.35:1, or from about 1:2 to about 1:5, or from about
1:3 to about 1:4 or, in another specific embodiment of the present invention, about 1:3.5.

25  This extraction removes a substantial portion of the impurities that are less polar than
sucralose. Optionally, the second solvent phase from this extraction can be washed with
water, an aqueous solution, or a non-aqueous solvent to recover a portion of the sucralose that
transferred to the second solvent phase. The crude sucralose solution remaining in the first
solvent, optionally combined with the backwash of the second solvent, may then be subjected

30 to asecond extraction with a third solvent not miscible with the first solvent. This extraction
may be carried out so as to transfer the bulk of the sucralose into the third solvent; hence, the
impurities that are more polar than sucralose remain in tﬁe first solvent. The second and third

solvents may be identical or they may be chemically distinct solvents. The partially purified



step conprises an extraction of a crude solution of sucral ose in an aqueous
or non-aqueous solvent with a second non-m scible solvent. In a specific
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Solvents contemplated for use in the extractive steps include those that are immiscible

with water or other solvents in which halogenated sucrose derivatives are readily soluble.
Also included are solvents that are partially soluble in a first solvent such water, an aqueous

25  solution, or other solvent in which halogenated sucrose derivatives are readily soluble, but in
which the second solvent still forms a separate phase when mixed with the first solvent in
proper ratios and under proper conditions. Solvents suitable for use within the embodiments
of the present invention include, but are not limited to, n-pentane, n-hexane, Freon® TF, n-
heptane, diethyl ether, 1,1,1 trichloroethane, n-dodecane, white spirit, turpentine,

30  cyclohexane, amyl acetate, carbon tetrachloride, xylene, ethyl acetate, toluene,
tetrahydrofuran, benzene, chloroform, trichloroethylene, Cellosolve® acetate, methyl ethyl
ketone, acetone, diacetone alcohol, ethylene dichloride, methylene chloride, butyl

Cellosolve®, pyridine, Cellosolve®, morpholine, dimethylformamide, n-propyl alcohol, ethyl

10



fromthe synthetic process, residual ester internediates, and/or organic
and inorganic salts 20 remaining fromthe synthetic process. These feed
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conbi nati ons may used to achjieve the separations disclosed in this

appl i Pat i %ﬁvatﬁ’ﬁﬂwtlh'é? witbleingers Pelapiobvegts thamjsucralgse. phhstefqrethe proprssesioft ended

to be |irthé fidsdnPinRerRoqGhdik GseSeHlsYRBits, RktraAbR tenibleiaBitestind SOhdiGdisSand The
| ocation and extent of hal ogenation, specifjcally chlorinati on of a

sucrose SQEERLVRIRTaLes BafgRaxIEice Q%?tsgpaﬁ?@nﬁéﬂgﬁl‘isﬁ apd moFReT 158 B9laY g

conpound.imp@kitiRIRICE solVédt bRisSs. it RORA & B 4 Well RAGLHAREI iR a vity De nore
pol ar or |ess polar than sucral ose. I\/bre%{)ol ar derivatives are nore

sol ubl e 9 Spiem cheiresr XBFYREPera and conditings, and selugyt yelumesafios sa kg 15
deri vat i iRSd Withd sddenb bl s‘té})s be8% pRELR inveRloheh Effect ﬁﬁr&eﬁféqrs@ﬂa?aﬁﬁf)vem .

Therefore, the processes of the present invention nake use of
extracti @Hcmbﬁq;é@r@@cemg@ e vermd impwiiss, aad epecifically those impurities that are

more or less polar than sucralose.
One aspect of the methods of the present invention relates to the selection of a first

solvent and a second solvent. The second solvent, for example, is preferably sufficiently

25  polar such that sucralose will at least partially partition from the first more polar solvent into
the second less polar solvent, but the second solvent may preferably be sufficiently non-polar
so that it remains immiscible with the first solvent. Examples of suitable more polar/less
polar solvent pairs include water and ethyl acetate, water and methylisobutyl ketone, and
water and methyltertiarybutyl ether. Although this invention is readily practiced with a

30  binary solvent system (i.e., a system comprising two solvents), the use of ternary or even
more complex solvent systems (i.e., systems comprising three or more solvents) is included

within the scope of the present invention.
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sol vent volune ratios that nmaxim ze the separation of sucral ose and nore or
| ess polar inpurities between sol vent phases. One skilled in the art wll
readily recognize that a variety of solvent choices, extraction tenperature
and conditions, and solvent volune ratios can be 20 used in the solvent
extracti onWXBBLRF the present invention to effect the BEYPSBY®RLparati on
of sucral ose, for exanple, fromvarious inpurities, and specifically those
inpurities that are nore or |ess polar than sucral ose. One aspect of the

met hods of t heyRI&RE Plesdnd R BAtRANs hist bBhREb Y i Besiftk 86 Ld108ILQ] stéhdhid St
sol vent and a second_sol vent. The second sol vent, for exanple, Is

pr ef er ablijtemgtiena neip Hilgebpandoe[ubHity pasameters proyifierus¢fokteolnifar| assessingswibich
partial | YooRRhH dyLibl ol ARiBP inf he 3sirOPLBBRbATor ARl gﬁa&uwam tag second |ess

pol ar sol vent, “but t secon vent y pre era | clently
non- pol arge"gGUYMmlerker, Soldabitiey ParamnetetshTeeony and fftméctftlonsm 3sAIGBeRK AMX anpl es

of suit ablgpRpR! SUPHJTQ&GAT]% 3l %?Q?gﬁ(scgl vent pairs include water and ethyl

acetate, water and nethy etone, and water and
met hyl t erlttipa(fwbmpgcbt starifierd. edw(byamtd@hktt/MIzarl Hildabtand solubilitypeddrhaterprct i ced

W th 2 3%Biar, SAhART AN bl fon ninSUSHEMGIRRLA P 1O G085 o)

the use of "ternar systens
conpri si r;glsctalm)e@h@hlghmtm sbdlibvlﬁylp&)lmetsr aspaliaiciedith avdlveny thdreorspopethat t he

present |n enti-gn. 11O 03/ PCT/ U 03/% t he esent

Dot orfolEnt o setim R an e naste Sbnse bR lre 1y et bR

i nt er mat I\Oﬁg}htedlﬁ]de'tahgbliolfﬂﬁbb]&bﬂltﬁpﬂruﬂ&tdzndfyhe[iﬂdlalﬂﬁﬁl@dilsemﬁ ﬁ\thdﬁl)dﬂﬁe'{j ul tools
for asses | C ve ma unctiLon 1 n.the esire

o arar T ot &g S Bl o s Pt e R e At S e Bre. S0l ubi 1§ ty

Par amet er@oluﬂihwﬂmﬁdﬂ& ofRPl) Saltrhéyl ethyl Beteﬁde@soﬁigﬂﬁy@mme&r BARESY darbb P
| NTERNATI ONAL . 13 (.1984)

t
htt p: // paPi%ed Eeegualqoxifng Fﬁwélém splyspforir s wikh g siag solylility eprameter avtthidi 1 ity

par amet er ge@feqsol @iyttt of H. wmsqnixﬂir@wa@a hRRAm it fhSetioR ity tdbthyl
nmega- pascal s (one nega-pascal is 000, Ooowpascal s The hi gher the

sol ubtq i t%fetﬁﬁrla#wévarﬁ@%&ah%réamwfﬁe methgrisefiibe preseat BFEoRol ar t hat

solvent. The Splwhislthd: mfﬁaE@mﬁkﬁﬁlyfh@§o1@olrrf;y?wﬁ@te9tnm&%¥aItﬁu SRleMeWip 1S
determ ned by the 10 vvellgted aver a e solubilit aranmeter of the

i ndi vi dudie sgbitandiatly immiseigle. g diffegen pwtgqqpé@e sleendgEe )élso £RiEcal todhei dual
sol vents fpééngﬂtl%ﬁ‘%f disdoPfed SXALHR ﬁetw@éi%he ][ﬁﬁ\? s Gn m(uﬁﬂln‘ﬂ?' sbivie: SQQEﬁrIEﬁse rof

17.1) and neth et hyl ketone (sol ubil paranmeter o can m xed
in equal ipbfpida Y\Q bngryisyatert of t\g@phaém buﬁw‘(pw&@ toynay, qmelm@t@,@wgm; pany

par amgf erbeaa%vﬁk@ébus@&s%&% g%églcgggiekhﬁytﬁ%%net er of 18.2). This m xture

woul d have sim lar unctl onal ity t acetate in the separations
that are part Nérepplar imnunigigsingfsolviet witl @ewition intovesnlvenhphase of a similar

polarity and less polar impurities will partition into solvents of similar low polarity.
Generally, the substitution of a chlorine group for a hydroxyl group renders a compound less
polar (for example, the solubility parameter for methyl alcohol is 29.7, but the solubility

25  parameter for methylene chloride is 20.2). Therefore, tetrachlorosucrose derivatives are less
polar than sucralose, whereas di- and monochloro derivatives are relatively more polar.

Therefore, in the methods of the present invention, one skilled in the art using such

known solvent polarities and solubilities can select a variety of solvents and solvent
combinations to effect a separation of sucralose from impurities. For example, a difference in

30  solubility parameter of about 20 units, and specifically of about 30 units, between or among
solvent phases is contemplated in one aspect of the methods of the invention to produce the

desired separations of sucralose and impurities. The Hildebrand parameter is empirical in
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Sol vents that differ significantly in solubility paraneter will not m x,
but instead will be substantially imm scible. The different polarities of
the solvents are also critical to the fractionation of dissolved nmateri al
bet ween the phases of an inmm scible solvent system (this_ is tygically a
bi nary syst&i¥874tw phases, but of course ternary, quat BYHEY %% c.
systens can 20 be advantageously used to separate conplex m xtures). Mire
polar inpurities in a solvent will partition into a solvent phase of a
simlar fekahhd Yasedon bRssicA ety it BRWeidivi@s iolthre®adrhpdnk@Tadtéts 0 Sol vents of
simlar low paolarity. Generally, the substitution of a chlorine group for
a hydr oxyRispreive foresn pelpsiogeec yiddydiogen kadingdoicer  (for exanple, the

sol ubility par[?fm%ﬁl%rHﬁ&BraHEbﬂﬂnet@fsCaQgﬂﬂhed 8nedflay’endeatlor NRi16) foidxlamb)é, 25
paraneter for methylene chloride is 20.2j. Therefore, tetrachlorosucrose
deri vat i ViBxse solzeniziggn exacion metiedalgay: 4p) e soliigné ith & bigh solbilityBeaBAELr o
der | val i v@figRtétdihbh Uil JMERE Gl Blermed RESALRTG palaiyckd ¢ iBlzfiflse Of the
present i vgntlon, one skilled in the art using such known sol vent

pol ari t i edlvend),sod (Diohé saleant with adey eadubility parametey (‘daw sdvepént s and sol vent

conbi nations t, eff.e6L o8 e,%tg%a@gf,{]%n?%@%% SRACodhiafihd IRHIGELRD.  For

exanpl e, a difference’in 3 aranmeter o out 20 units, and
speci f i cahipyrités aboutowd®lvent vil effset thewanster obimphytiesdbssgpatar Blan sessalpse

cont enpl ab fdnl MuORR APRRAGHoRle it HELARNRIRN (i hIKENLLS B durafisoguce the

desired §8para 'ons o cralose an ﬁgurl I es. par anmet er
is enpiriiesurities leskDolADIAB SQZH4&E3 APETIdIGBAGBE 27 theantemediatesdMeateith the

hem cal . it ivided.i . th f . {di i
For ce. - patey ek iif 8 g eria samitiey "ol BRI ob G b ang

par anet er shast gidipi®dde Aiiaterasdiaa stadeenovith @ highed ratieof suoralosx aniplpesitiest hr ee
solvents in an _extraction nethodol ogy: (a) one solvent with a high
solubiIit?DﬁépgﬁgFBFm”§°$”high solvent"), (b) one solvent with an

internedi at e SnUBiY, iah ¥xiParianet £low(solvehiebniBling!stcraloky/ &idl impurideddviticgn one
solvent with a_|OM/SO|Ubi|iH£ par anet er w sol vent " .,Forﬂﬁxanple, an

"
ext r akt i oRtesnedige solvent palh pifecs theselgethe ?raﬂ%ﬁ‘i“?iﬂoied’étf’ GEETREERE | npuriti es

with a | owiveat MPromid in iafebBediatt Bvdnt #0tB b Aigher raiioTpLeubfaloss td iaparifiedless t han
sucral ose into the | ow sol vent and grOVJde ggglnternedl te solvent with a

hi gher r aR9lY than weraloss- o4 24084 g¥irachp el the mienpediate sofyept With dhe kighsolygte. A

second ex{{iAtebOfe BinskIf iBhRIERR0AL 128 HaK Sidralbdel iftolshig thifd &iveniPndent Wi | |
effect the transfer of inpurities nore polar than sucralose into the high

sol vent apravige avintramadiatesolyentatithandnaepsediabio of fuRraloss fjimprifiesmeye gplar
sucr abpsepbPsichdtei ties nore polar than sucralose. Simlarly, an

extraction of a | ow solvent containing sucralose and inpurities with an
The extraction steps used in aspects of the present invention may employ any of a

number of available technologies for liquid-liquid extraction. These include methods of
agitation in a standard vessel followed by settling and decanting, continuous column
extractors, and/or continuous mixing and decanting. Batch, continuous and continuous

25  countercurrent equipment can be used in the context of the present invention. Examples of
this equipment include, but are not limited to, any Karr reciprocating plate column (Koch
Inc., Kansas City, MO), any Scheibel Column (Koch Inc., Kansas City, MO), any packed
column, any pulsed packed column, any bank of mixer-settlers, any bank of mixers and
centrifugal separators, and any centrifugal counter current extractors (e.g., extractors

30 manufactured by Robotel Inc., Pittsfield MA).

Indeed, a variety of extractive approaches may be advantageously employed in this

invention, and the scope of the invention is therefore not intended to be limited to a specific

configuration of equipment. Furthermore, the different process steps described herein (first
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15 internmedi ate solvent will effect the selective transfer of sucral ose
into the internediate solvent and provide an internedi ate solvent with a
hi gher ratio of sucralose to inpurities less polar than sucral ose. A
second extraction of the internediate solvent with the high solvent wll
effect the™Or"3&& of inpurities nore polar than sucral BSEVPRO#2Eaid third
solvent and provide an internediate solvent wwth an increased ratio of
sucral ose to inpurities nore polar 20 than sucral ose. The extraction steps
used i n astpedbs batkvidake omheﬁesnbx&anﬁmnhhmcmx&aqﬂonymaynye pérformedimnber  of

avai | abl echnol agi es for UI d tr These, i nc ude nmet hods
of agi t§{f§66‘f?t V?‘Fs’gggrt%ﬁ%?&lpﬁe Iéeél %\ngéf %gctltéisf PIRYTANRP RIZOHRTS ng,

cont i NUOKSthe SdrhidVessad ¥t, ﬁﬁﬁérﬁirﬁasp&m;lﬁmhy@)ﬁiﬁ bmmunanmusnmg and decanti ng.

Bat ch, conti nuous and conti nuou Léiﬁt erﬁ%d;o ent ﬂﬁu”? t ca be used in
the context of D $HeTaL}se PERATaf! é’??f °§feS° ep e@ﬁfgnbvr‘?ﬁ ™ i ncl ude,
but ake R@l bla'u{Boh%gatéd)mtoaJWadé@rd’fpf&lﬁbt@rS’libhtplrdlﬂcﬂ@ ithalecindt dftmof aféd to] NC.
Kansas City, MD), any .Schei bel Col umm (Koch Inc., Kansa any

packed bBTSRESS: cawlrﬁuwswe&aewanweam?du%WB%{W B‘I"Odl‘r‘?t%é‘?bﬁéé?rtef ers, any

bank of misePseRNb. 62971409, WA is §ﬁ9@s51§t1ﬂro§por@&ﬁbmyer&@shé¢ﬁlygal count er
current extractors (e g, ‘extractors_ 30 nmanufactu obotel Inc.,

Pi ttsfi elphammayeuticplgamgosidonsHiSe PyeRiNas:d, ?%{3@5{&1v§857p?)‘}0®§éﬁ%§96nﬁ‘3h1°3@c
advant ageehsisy, 1?15@{)5%{%@ b&l ?efEIIEh&e heiemﬁeﬂafnﬁ%bsﬁﬂéh e smgReitighs @ 1 nvention

is therefore rot 1 ntended a specific “configuration of

equi pirentPatepiNe. e hid6, Wblﬁ}elscﬁxtnﬁ%ﬁl}éﬁﬁormfé@ébléf%?fé% hgeei)y stabdaiforn@r ei n (first
13 WO 03/ 91219455 @ IUB0RAAGS %?)96)41?f %&dhqg'e FEP glg\f\@c% o?z{tedt lg}erefekém%

extraction, ond extraction fferent vessels
or piec eélemfn)atpntaqbﬂesstw SAPatent . 6,080 981 aNhIchUS expnessky lmommatcé@m@fq@@cﬁ or med

inthe s ess. Ln..cerntai r t aneousl y.
The. suor SRR b apaPar Bl iERbarReBR Bl SR D Pal e NS FIT o Ceen:

i nventi om}ﬁcmyxﬂrasslynnanmmad bylraferemceaemml),lb@tzgragn‘wpcenﬂa‘&bs for n8dicnapr oduct s
i ncl ude, but ar { t vera .conbi n n
consuiior TBERADS Peablriat 45 Raunaes <fpr i SRoRuls pIREUEERENR,

6, 277, 40 thue.dus plaringceipal es&plsgsmnaf@ﬁpbertatt &bs tﬁy65869flér BH2L1005ep.40NY07;

phar maceuyt 0 at ent 5 7.3

5. 803, 696" SRar S AP WBRR el PRSP fharp gb%%f o) fiﬁ'gﬁ%’rea?g rapidly
absor bed mlmwaﬁnmspmspz,ssﬁas,zam()ﬂ wbﬁbhl%m eaptesﬁilgmncﬁ@ﬂaiqdﬂ:@ﬁgfemhce:h is
expressly incotporated b refer 0 itions
(U.S. Patyhﬁ?ﬂn%i\}i‘)‘fm CHEH C,OHWﬁi“ e@lge; &ﬁq 3%@2’%& 5@?@1&8"% ef erence
hereimn) , it@aicdted bpfeSerédde hereMytma ktamzed&oﬁﬁ&acﬂ@éblutwﬂs S| Bat@ Poessl y

i ncor porat ed by reference
5,354,902, which 1s expressly incorporated by reference herein). The determination of an

acceptable sweetness of products of the present invention may be accomplished by a variety
of standard “taste test” protocols known in the art such as, for example, the protocols referred
to in WO 00/01253 and Shamil & Birch, 25 LEBENSM. WIss. U. TECHNOL. 192-96 (1992),

25  which are expressly incorporated by reference herein.

The processes of this invention may be advantageously incorporated into more
extensive processes for the purification of sucralose, where additional purification steps are
employed before or after the extractions described herein. Further, steps to assay the
materials of the extraction steps by HPLC or other methods in the art may be incorporated

30  between the steps described herein. In addition, additional steps to purify or concentrate
sucralose-containing solutions may be incorporated between the extraction steps described

herein.
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herein), rapidly disintegrating pharmaceuti cal dosage forns (U. S. Patent

No. 5,876,759, which is expressly incorporated by reference herein),
beverage concentrates for nmedicinal 15 purposes (U. S. Patent No. 5,674,522,
which is expressly incorporated by reference herein), agueous

phanmaceut ModP'&dshensi ons (U. S. Patent Nos. 5, 658, 919; BCEBI3HEB7
5,409,907; 5,374,659; 5,272,137, which are expressly incorporated by
reference herein), fruit spreads (U.S. Patent Nos. 5,397,588; 5,270,071,
whi ch ar ey axd’Bassd Hx{gmghmgtﬁg@d by reference herein), liquid concentrate
conposi tions &g S.. Patent . 5,384,311, which is expressly 20 incorporated
by reference REfETRgto Egye é{05'6FF“ibE@Hlegfcﬁfl?}lhﬁu@cli%msﬁfﬂmtl"ﬁ masthod ofthepat ent  No.

5, 354, 902redthi ififentiSn RXREWS SFi¥st, EQPARISH sBtis L RIBRRLS B Hk%md The
determ nation of an acceptable sweetness of products of the esent

i nvent i oriayidexactacessah PG sedmpy beexjreted with adplumeaﬁa&whaceta@snerat@gz "

t I f d t
W0 00 81555 2 e St g R bofop) U BIRERN o oG BB ) 5 0
(1992), 2Z8cwlschapberamqye@wh fhei it ppelanethyladetty streafne2dnwhilditae siajoritiTo
pr Ocesse%u&falotspfeﬁlahﬂ}ﬁ?Hltelaﬁlgeoﬁ?yol E)n%?}{@ﬂ&—%gl? 8‘&&:}’ tdr@géggl\%%bab%go dzﬂt o hore

or t cation o

ext ensi ve processes uri Sucral 0se er eraddi t1 onal
puri f i catthoethgltaggisteatream @@ﬁ)ﬂn@}ymbabb\i’@hei with avhteein dphienat xqueaut baoksastescri bed

herein. E e terial traction steps by
"PLC or doRer v SRERe SRS Ay B RHeB el TR BT | he ot eps
descr iobedmiperigésmmayl therslstchur gedrironaitie isysitmwith stheh&etate splventfsitemi 400Nt r at e

sucr al ose-cont ai.ni ng _sol ut i ncar tween the, extraction
Stepe dodiy PR BR AR Shhois 08 7 Ba s RERN VD §F A8 siesustoliion Bac o
Extracti Gmul‘d%liqlﬁdjeﬂ&f:ﬁ[ WSBQ 15@ Ficgilose may beRetramEdaingRity] fdetate, Fdrqui d- | i qui d
extractive %hod of @thaﬁﬁ ag |nve tion is shown, First, aqueous

sucr al 0s&*X8PPGt P& 9“0]9 8“t4n]t?§ yliagripta o Wit e BaiqrHy phicipase o) 150,
and may bgliestiraaatesd Wtﬁehes% PRk bR déétal@tsﬁé@m SO b e kﬂ&r@pd’lﬁrtﬂnﬁnﬂfeSS about
1:3.5 (ethyl acetate: eous sol ution urltles and ortion of

resi difal @Eﬁ’éﬂ’@@@“eﬁé}?jp e.r Ehphasefatgise e‘ttﬁgeqn%e%%o 1Y hen kg g fo distlicat e st ream

200, whi |350té nivRk esiduy Witer @U@f@é@&ethéemdnn@mmcab&rﬁwﬁ@%e&@h ution in
liquid-liquid extractor vessel i onal ly, he et hyl acetate stream

200 may BECBESRGRS AAYmay P%feelé& %rifstiﬂhzqsﬁé@ éﬂlﬁlwtaﬂué%d peRligahweralosso t o
recover amyy teasédteRl, @u%ﬂ}e@@ﬁnﬁg RipuBlibydre RERLVAL Rith Ethﬁad&é@@olvéfﬁi%ob ess

polar 10 inpurities may then be purged fromthe systemw th ethyl acetate
sol vent stream 400. Next, any remaining agueous backwash 300 maybe

conbi ed WihRniBiRed Ligilia RIHEAIH Mehyh! on in
Figure 2 depicts another embodiment of a liquid-liquid extractive method. First, the

aqueous sucralose solution with impurities 1000 may be fed into the first Karr column 1500,
where it may be combined with water-saturated ethyl écetate 2000 in a ratio of about 0.35:1
(ethyl acetate to water). Two distinct phases may be obtained from the first Karr column

25 1500: the aqueous phase containing sucralose, and the ethyl acetate phase containing residual
sucralose and impurities. The ethyl acetate stream 3000 may be introduced to the second
Karr column 2500, where it may be combined with water 4000 in a ratio of about 0.7:1 (ethyl
acetate to water) to recover the residual sucralose. Again, two distinct phases are formed in
the second Karr column 2500: the aqueous phase containing recovered residual sucralose and

30 an ethyl acetate phase. The aqueous stream 5000 from the second Karr column 2500 may be
combined with the aqueous phase from the first Karr column 1500. The less polar impurities
may then be purged from the system with ethyl acetate solvent stream 9000. The combined

aqueous stream 6000 may be introduced into the Scheibel column 3500, and combined with
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liquid-liquid extractor vessel 150. Sucral ose nmay be extracted using ethyl
acetate, for exanple, in aratio of about 3:1 to about 4:1 ethyl acetate
to water. The majority of sucralose wll be transferred to the |ess polar
ethyl acetate stream 500, and the nore polar inpurities 15 remain in the
aqueous ph¥&MNVEEP| acetate sol vent stream 500 may t henPHEUPEH642E
distiller 350 to renobve residual water 600 present in the system Purified
sucral ose in the ethyl acetate stream 700 nay be fed to crystallizer 450

from whi cihyputdtdié @6b0GH ¥4t IfiaBad 381L{@ﬂh9i R@te:WHM). DEhd R6:AMBE B6m RN any
remaining inpurities are renoved with ethyl acetate-solvent 800. 20

Col umm- BaASEEPUE SEHTIOMRYH OF Farsiardrio theftsg HP]ér cthy] @pstete L0 o @uriBeshodi ment

of a | i quiubalokdiiithe SiY1M884 ke (QeaREE0DRUnayHelt8d intd BAE cryREAISQUS 08 HEMALIRSE
solution with inpurities 1000 may be fed into the first Karr colum 1500,

wher e it RygEfiedaicElonsimpyPeipONeffkt er - sat urat ed ethyl acetate 2000 in a ratio
of abaut 0.35:1 (ethyl acetate to water). Two distinct phases may be
obtained fromthe first Karr colum 25 1500: the aqueous phase contai ni ng
sucr al ose, and the ethyl acetate pHX®BBES$ ai ni ng residual sucral ose and

i mpurities. t. t he second
Karr col umm 25 81%“ étrh gfﬁ%b%}ﬁloﬁﬁéﬁﬁor%@ %%&m S%ﬂlehﬁﬁ ﬁlgg]g’g%gllgttﬁ)ca rati o of
about 0. Prdcefipgldydcriphare tat 1511129 thma:lr@m)t m\anhmtml‘mﬂlﬂtseextem Tbafollewinigal ose.

Again, t e di I%E ' n(%ltlusg'h@\?e onl and 1];0% mltms% 3’ l}%lt r@%ﬁ% gée ést%osgrglirg%nnye\%/%g lO: the

aqueous 6has contalnlng recover e

acet atoe phizgseevefhe aqueous stream 5000 fromthe second Karr col um 2500 may
be conbined with the aqueous phase fromthe first Karr colum 1500. The

| ess polar inpurities may then be purged fromthe systemw th ethyl

acet ate Swangilé1stream 9000. The conbi ned aqueous stream 6000 may be

i ntroduced into the Schejbel col.unm 3500, and co
03/ 076453 PCTAUBEHIE 824! jopfainipgyagions mﬁﬁ%caa%?a &JPY%‘HHPCI 911 (ethyl

acet at e: Wikasysly dikiossd prodésesdof JyailediiBg siReIGRUSes b s GaRA: N | | be
transferred to the | ess polar ethyl acetate 7000. The purified sucral ose

in the ethiis Qe lmireendtodunsnt ghthe piessnt Byentiay, i*ﬁt%ath@cal@fgldszp‘rawwa%oo from

whi ch  pudehdyilftel FdGEsainQaepe@yo Ilaﬂlov@ﬁg\tﬁhadylf&mml?&ﬁﬁmngvﬁtohpmé further
el abor ati ,. i1t is believed that. one ski Ilgjé]ﬁl n the art, using the

pr ecedi ngMPEBRGqIFERGHRD. This respited i an agneops SobKIGR conigaing Sumaless, ﬁ‘é“?lul | est
extent. TQlafedlsh@¥bfothertalipeRiedduar deliviiveaahy 6@t ¥nd AGPaklOballsi M ting of

t he remai nder of the disclosure in any way 10 at soever.
This aqueous solution was introduced into 4 vessel su1table for liquid-liquid
20  extraction, specifically, a linch diameter by 12 foot tall Karr reciprocating plate column
(Koch, Inc., Kansas City, MO). The backwash was accomplished in a 2 inch diameter by 12
foot Karr column. There were 2 foot x 6 inch diameter disengaging sections at the top and
bottom of the columns.
The columns consisted of glass tubes with stainless steel plates with 3/8 inch holes
25 supported from a central shaft. For the extraction, starting at the bottom of the column, the
plates were spaced as follows: 1 foot at 6 inch spacing; 2 foot at 4 inch spacing; 1 foot at 3
inch spacing; 8 foot at 2 inch spacing. For the backwash, starting at the bottom of the
column, the plates were spaced as follows: 2 foot at 4 inch spacing; 2 foot at 3 inch spacing; 7
foot at 2 inch spacing; 1 foot at 1 inch spacing.
30 Agitation was provided by lifting and lowering the plate stack using a connecting rod
driven by an eccentric.
Positive displacement pumps were used to feed the extraction column and to empty

the column bottoms. Water was supplied to the backwash column using a control valve and
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Exanple 1 A sucral ose solution containing various inpurities can be
obt ai ned by a nunber of previously disclosed processes for synthesizing
sucral ose. See, e.g., U S Patent No. 15 5,498,709. In an enbodi ment of the
present invention, a 6-0 acyl sucral ose derivative was deacyl ated and

st eam st ri PP79°} enove any di net hyl f or nani de renainingp?PH§PPﬂ87
chlorination reaction. This resulted in an aqueous sol ution contai ni ng
sucral ose, residual acylated sucral ose, other hal ogenated sugar

derivati vesy mefl THedRdNinth cvehehdOk@a BllGredab bferfldw tSinRaUEDAS t:5:R8. UCdHd] Was
introduced into a vessel suitable for |iquid-liquid 20 extraction,

speci f i catisyiiegied byeayigp Sl @t a5 ta maien te dterlaeey i heggidglet e YH at e
colum  (gsash: dideﬁ% ingh@RRAS, Thd YppeMalerfadd \RasiRt kddded Bt Rkl 8B8d in a 2
inch dianeter by fﬂ foot Karr colum. There were 2 foot x 6 inch diameter
di sengagithee 9dtnq fongntinmené top and bottom of the col umms. The col umms
consi sted of GhasgudoHb&Iut¥ntvhs kP8Rt SVdtGhe OF Rl acattd [h a¥afo bHEB.shol es

25 supported froma central shaft. For the extraction, starting at the

bot t om of(etheacgigteagieous Belution) a AdiBoyghragostipamd thegycplopg Bowransferredintethe 6 | nch
spaci ng; Mals L.0g: : L PrTok oot at 2

i nch spac%%ggﬁgﬁ%%%h%aﬁgﬁ#&g? Izla’:atér g}%(?lra%eﬁ’egr %%mggt?df?%gp §181g| umm, the
pl at es wempuspesoes remsovied Withibe etRylfagesateahus thevmkjosipyaafitigsuc2ldseremaits i8 i nch
spaci ng; f 2 1 hach Lng: f ) [ igag.. 30 Agitation
was provi tﬁ%%‘l%%t‘ﬁ %%tﬁnf%'g?%en%ﬁﬁ%\%%? R}éa]ste 5%8{6?%{ %&g#@gﬁmﬁgﬁa&@% Ronnect i ng rod
dri vem bybaakwashekwith water Posieparate egliraibm stepreTitis prirapSonvemevedsechbstantfabed t he
extraction _col and. t o.enpt the.col um bottons. Water was supplied to
Lhe. back SRR i TRemlsh AR g it R Siecriof aSes B s adieqts pliase

PCT/ USO3/ TG dedub estutinai serobtalied ves themeonvmedeitt thewrighablebdaveifed @ thyer f | ow t o
internedi ate %gnks. Control was effected by varying the flowrates to
mai nt ai n TREATPf aces in the niddle of the colum bottom di sengagi ng
sections. The Tppsllowind TiflaC groviies helav&agy dntduhest, vakiolls i@aritdipedsert if r om
time to tinme for entrainnent, 5 Tgﬁﬁa uequs, sol ution was extracted with a
vol un® of thepthyl acefalephase rpRaiging aftprdhigexiqacgoshad hep gptimized obhe-capgidents

Solhulti On)empébydamw&h agemﬁﬁdmﬁqwém tdRedra6ib 200 1Vsasa s‘ot@@ﬁéeﬂsal@i@,cb)i nto the
et hyl acetate phase dyring.this extractjon roportionately. greater
anmount ofbaplé‘ggsgpwarrto%?%%m T P20 Jua arsaliisfisg oty ﬁ?teﬁ@e@mw KB e. Thus

the maj orddiyex@facidiB. THEVALQRSL: ExPrRidASs tHR ratid 6F tREMSR B8 indsrith pretent thhBe €t hy|

acet at e phase recovered fromthis first extraction is
mass of sucralose present in this phase. The impurities designated as unknowns are thought

20  to be undefined chlorinated sucroses other than sucralose.

Table 1
Impurity Ratio to Sucralose

Unknown S 11.7 0.6 |
Dichlorosucrose acetate 0.7
6,1',6'-trichlorosucrose 35
4,6,6'-trichlorosucrose 1.2
4,1',4',6'-tetrachlorogalactotagatose 3.5
4,1',6'-trichlorogalactosucrose-6-acetate 0.4
4,6,1',6'-tetrachlorogalactosucrose 10.6
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10 backwashed with water in a separate extraction step. This extraction
renoved a substantial portion of the sucralose, but not the inpurities,
fromthe ethyl acetate into the aqueous phase. The aqueous sol ution so
obtai ned was then conmbined with the original feed and fed to the fir
extracti onOH@7¥3 | owi ng Table 1 provides the average aﬁﬁUH?’@ﬁ”%arlous
inpurities present in 15 the ethyl acetate phase renmaining after this
extraction had been optim zed. The conditions enployed were: a)
extraction: solvent to feed ratio = 0.3 to 1 on a solute free basis; b)
backwash: water to feed ratio = 0.9 to 1 on a solute free basis; c)
tenperature: ardicabohjdiate B6¥hPosBIdn R el dPigfhal s-ﬁhﬁlo\é@.lsdlﬁﬁ)nav[fe% SHREHREA as the
ratio of the nass of Inpurity present to the nass of sucral ose present in
this phas®caie Wil P% PiRES cE@BTIERRIITities Yalk otipss ngied in e dapie abpee.t 0 be
undef i nedyidpdrorel MatAd RUEHASRo %gﬁawﬁda m'i;Hﬁ{y% 9§§so1ut£ﬁma§ gﬂeaioeffgluﬁ hty

Ratio to Sucral ose Unknown Dchl'or 0sucrose aceta

6,1, 6 -tRefemingioSle bobe @ssaxﬂa:r Igpwities fijes Hpedeisachlorodlerivatives 4,1',4',6'-

4,1 4' Gte&LﬂJr@é;aMCRﬁ ﬁals@&{doéi @9‘%“ %@cﬁorégaéactosucrose) partition strongly into the
4,1',6' -trlchloroga act osucr ose- b- acet at e

4,6, 1' 6' ethyltapeiath PhasogAlsact.b'itncblpeostCros patitings 318 0F G55 BolRPhAISOINO6627
The car bo ug qutl n s about
50- 600 ety BecerEQRASEREOR o b A Bl RS BDoRR uhiREs 18R o
not ed i n thheuarabdesolbione. Therefore, the ratio of sucral ose to any

i ndi vi dual |an |n { ol ution wa reater, tha eferring to
Tabl elléj, the | ess aﬁﬁ’e m!aucstﬁ;?rl hom e exaacq{oﬂew ¥ g}e}lgéﬁ %erdovyﬁﬂg?sﬁl\?g{yﬁ ves
4,1', 4", Gacetatetin a(shltafmﬂ&)gaadehﬁirdlqmatqomeexaﬂmhon with the ratio of ethyl acetate to water

4,86, 1' trachl t to the ethyl
acet at o pie R B P Qe PRt Bl PARA PRRS ke | oo

pol ar p ha&&actiﬂinlmlunhh i'Ehid &dittaétidn sewtecn fttanSfer (Be apsity 6f thesyLosa irgyl Bt ant i al
portion of, the |es 0 urities from the sucral ose solution. 10 The
aqueous pY-pddEsats Pﬁaégrﬁ“gﬁ&ﬁ#l? TREOBYIMEYELeSAT Willes thednorgene salts sgnajpadring r esh

et hyl 1s aCtﬁE ach&oild‘phasé UrabBiH 1§roVigesBe avefige bindiht@f Lirfpuk i}'nlﬁiﬂtl'ééa-fé}ﬂaﬁﬁn #ith the

rati o of %ﬁ aceiaie o wat er EB tﬁe range of .3: 4:1. One SU|tabIe
vessel 1 dfe fiea Rl it e X acionicThe Vlias s pistien g the rato of the mass of

impurity present to the mass of sucralose present in this phase and reflect the averages of data

obtained over multiple extractions.

Table 2
Impurity Ratio to Sucralose
4,1'-dichlorogalactosucrose 4.4
3',6'-dichloroanhydrosucrose 5.2
4,6'-dichlorogalactosucrose 32.0
1',6'-dichlorosucrose 9.3
Unknown G 5.7 0.4
Unknown H 6.0 0.5
6,6'-dichlorosucrose 09
Unknown L 7.9 0.8
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extraction colum. This extraction served to transfer the mgjority of the
sucralose into the ethyl acetate phase, and the nore polar inpurities as
well as the inorganic salts remained in 15 the aqueous phase. Table 2

provi des the average anmpunt of various inpurities renaining in the aqueous
sol uti on aPdP'&tY action. The val ues are expressed as tReVPPOH25f t he
mass of inpurity present to the nass of sucral ose present in this phase
and reflect the averages of data obtained over nmultiple extractions. Table
2 Inpurifty Ratro to;@Hﬁﬁﬁyose 4, 1" - d] chl or ogaRa§d @efase 4. 4
3',6' -di|chl oroanhydrosucrose 5.2 4, 6] -dichl orogal act osucrose 32.0
1', 6" - di [ R FRE G0t 3 UNKNOWN G bg € U. 4 Unknown H 6.0 0.5

6, 6' - di chl'or osucrose 0.9 Unknown L 7|9 0.8 18 WD 03/ 076453 PCT/ US)3/ 06627
| mpur i t Y RaLLPniPioycrat ose 4, 1,6 - [pgchiorosucrose 0.5 uonknowt|Q 10. 5
0.8 The resuoggk?%' abl e 2 show t hat sggralose I's selectively renoyed to

t he et hyt—acetate——phase,—teavimg the agqueous phase w tih—a nucthrhirgher
proportion of the nore polar inpurities. For exanple, various dichloro-
derivati ves, rticular ' -dj chl or.ogal act r i t t he
bul k of the harsgetils Qtabica dopdhiholiods: %geé’a?éeiﬁée?’?ﬁﬁ%?“. fopRy agéftﬁ%ous
phase. Tphase, ldaving Secjguemaniphase svith axlrhthighert @bpqation 61 th@mbrerpobd: impuritaes.ose

away fromthe re polar. ..inpurities. The ethyl etate sol ution of
sucr al os %ﬁﬁ@"@ﬁéﬁﬂﬁ?‘ﬂff‘?%ﬁf ﬁlf??vgtéveg’é’a‘gﬁfﬂﬁ'ﬁﬁ gty? T of%%lecmsd’lc% *Plled to
renoves r e@nttitale thEtudit oPthe Bflogenhted blvealese ldertivatings ramdiningén theuqueho siaseas
crystallized .10 fromthe so] ution. Ctgs”glli ation s facilitated by
concent r at PHENE HEP aBHqYEs RTbslntpal pufigarione 5893%8? WP HSPUP B ¢t he
ethyl acefgfufitie®r by chilling the solution. Rermoval of water prior to

crystallization greatl [ roved the rate of . ¢rystallizatio nd the purit
of yt he cryst aﬂ‘l}e%@yl %&Elggm§6 syeERlose aa r_emajn(ingyimpurities S0 obtaﬂleg was then P y

distilled to remove residual water present in the solution, and then sucralose was crystallized

10  from the solution. Crystallization was facilitated by concentrating the solution as a result of
evaporating a portion of the ethyl acetate, or by chilling the solution. Removal of water prior
to crystallization greatly improved the rate of crystallization and the purity of the crystalline

sucralose so obtained.

15 Example?2
An aqueous sucralose solution obtained by alkaline deacylation of a 6-O-acetyl

precursor and subsequent neutralization was introduced into a Karr column with an internal
diameter of 42 inches and an agitated height of 50 feet. Water-saturated ethyl acetate was
introduced into the column at a ratio of 0.35:1 (0.35 parts of ethyl acetate to 1 part aqueous

20  sucralose solution). Two phases were obtained from the column. The ethyl acetate phase
was introduced into a Karr column with a 42 inch inside diameter and an agitated height of
58 feet. Water was also introduced into the column so that the ratio of water to the ethyl
acetate phase was 0.7:1.0. The aqueous solution obtained from this backwash was combined
with the original feed and fed to the first extraction. The aqueous phase from the first ethyl

25  acetate extraction was introduced into a Scheibel column (Koch, Inc., Kansas City, MO) with
an inside diameter of 56 inches, and agitated height of 33 feet. The column contained two 24
stage separation sections. Ethyl acetate was also introduced into the column in a ratio of 3:1

(ethyl acetate:water). The ethyl acetate phase was removed, and sucralose was recovered
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15 Exanpl e 2 An aqueous sucral ose sol ution obtained by al kali ne deacyl ati on
of a 6-0-acetyl precursor and subsequent neutralization was introduced
into a Karr colum with an internal dianeter of 42 inches and an agitated
hei ght of 5% feet. Water-saturated ethyl acetate was introduced into the
col um at Y3078 %f 0.35:1 (0.35 parts of ethyl acetatePtBU3BY2T aqueous
20 sucral ose solution). Two phases were obtained fromthe colum. The ethyl
acetate phase was introduced into a Karr colum with a 42 inch inside

di anet er fidpctheBthidick@teghakteiyPiyst-Mizati&S THRE3 prividey dawbésn @b SRpurflies oduced into
the colum so that the ratio of water to the ethyl acetate phase was

0. 7: 1. 0. Prasent inyihe sl acstatn nbase TeRvaieA &gy the At K cplypnd2hledasovidisni ned

W th t he apiofitianphiagsk BReinfegn e aiud pHass afft iHea&irh@idn id e SakiRPUs phase
fromthe first ethyl 25 acetate extraction was introduced into a Schei bel
col um (R%‘EWP- Inc., Kansas City, MO with an inside dianeter of 56 inches,
and agitated height of 33 feet. The ggiddm contai ned two 24 stage
separation sections Fthyl acetate was also introduced into the colugn in a
rati o of IBpwity(et hyl acetate:water). ThRatixtyucralost at e phase was rengved,
and sucr s S TEecCovered 19—Wo 03/07@3‘ t hyl
acet at e|phase by crystallization. Tablp 3 provides data on the inpurifties
pr esent |i6fl’ bhtichionsucaset at e phase recpl@ted fromthe first Karr col ym.

Table 4 “r6o"i des—+d taon Hhe—Aptr+tes e rrg—+h—the—agueous—phase
after tndOXITRPORHATRUFI Schei bel  FoPUmm. 5 Table 3 | npurity Ratilo to
Sucr al os@,1’ WnkneitschivrOgalatiotdpatbse 6' - t i chbor osucrose 1.71

4,6, 6 -tJ—t-ehl—apé}%?al—aa—@su#gsg 0. 55 4 1° 4" 6' -tetrachlorogalactotadatose
2.09 4|1 5-trichlozegalicloguarasertnassiaitose- f03%et at e 0. 26 4, 6, 1'

6" - t et r aQY OFOQRLAGIOSIMESNRGose: 84 Tab[£g4 Tnpurity Ratio 10 SUCTOSE
4,1'-di ¢chiorogal actosticrose 179 3" 6l -di chl oroanhydrosucrose 2. 84

4, 6' di chl orogal act osucrose 13. 90

Table 4

Impurity Ratio to Sucrose
4,1’-dichlorogalactosucrose 1.79
3',6"-dichloroanhydrosucrose 2.84
4,6’dichlorogalactosucrose 13.90
1°,6’-dichlorosucrose 432
Unknown G 0.00
Unknown H 0.28
6,6’-dichlorosucrose 0.40
Unknown L 0.47
4,1°,6’-trichlorosucrose 0.12
Unknown Q 0.04
4,6,6’-trichlorogalactosucrose 0.02

Various modifications and variations of the described methods and systems of the
10  invention will be apparent to those skilled in the art without departing from the scope and
spirit of the invention. Although the invention has been described in connection with specific
preferred embodiments, it should be understood that the invention as claimed should not be

unduly limited to such specific embodiments. Indeed, various modifications of the described
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1',6' -dichlorosucrose 4.32 Unknown G 0.00 Unknown H 0. 28

6, 6' -di chl orosucrose 0.40 Unknown L 0.47 4,1',6'-tichlorosucrose 0.12
Unknown Q 0.04 4,6,6"'-trichlorogal act osucrose 0.02 Various nodifications
and variatjons of the described nethods and systens of the 10 invention
will be apP%ft®o those skilled in the art without depBrVPHF%%4%dm t he
scope and spirit of the invention. Al though the invention has been
described in connection with specific preferred enbodinments, it should be

under st 0@gbdeftr clirfng HUERS h0htiaS whichiafBSpabaub thod@ikild in Wid e | imM ted to
such specific _enbodi nents. |ndee vari ous nodifications of the described

d
20 WO 03/19rsied g0 proriiindh sserof thedglewingslaitesar ryi ng out the i nvention which
are apparent to those skilled in the art are intended to be within the
scope of the following clains. 21 WD 03/076453 PCT/ US03/ 06627 What is
claimed is: 1. A nethod for renoving inpurities froma conposition
conprising sucralose and inpurities conprising the steps of: (a)
performng a first liquid extraction of said conposition conprising
sucralose 5 and inpurities in a first solvent with a second at | east
partially imm scible solvent to effect renoval of the inpurities into said
second solvent; and (b) perform ng a second |liquid extraction of said
conposition conprising sucralose and inpurities in a first solvent with a
third at least partially immscible solvent to effect the transfer of the
sucral ose into said third solvent and the retention 10 of the inpurities
in said first solvent. 2. The nethod of claiml, wherein said step (a)
effects renoval of at |least a portion of said inpurities into said second
solvent. 3. The nmethod of claim1l, wherein said step (b) effects the
transfer of the majority of the sucralose into said third solvent and the
retention of a substantial portion of the inpurities in
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15 said first solvent. 4. The nmethod of claim1, further conprising the
step of recovering said sucralose. 5. The nmethod of claim4, wherein said
recovering step conprises crystallizing said sucralose. 6. The nethod of
claim1l, wherein said first solvent'conprises water. 20 7. The method of
claimi1, wWA&""H*¥aid second solvent conprises ethyl acet@VE3"@27 The

nmet hod of claim1, wherein said third solvent conprises ethyl acetate. 9.
The met hod of claim 1, wherein the ratio of said second solvent to said
first solwamtsélsimealput 1:2 to about 1:5. 10. The nmethod of claim9,
wherein said ratio i s about 1:3 to about 1:4. 25 11. The nmethod of claim 1,
wher ei n shi d gePeOPAfoTdeREREImATFEPS fEum A CRHRPISHIPLSPIPESInG sHerAlesh a8 ect ed
from the jgpaHRescomptiSihy B skps b@t ch extraction, continuous extraction, and
conti nuous countercurrent extraction. 12. The nethod of claim1, further
conpri sing t hé2st epefmirerbreiqudetptipnet syd dompasitioncomprisieg susselosact i on of
sai d fd rst solMenhpurdiRé KPSLI 38 eRAkith éé‘e‘é&H?f’at?é&L tanmsglbre%\@tvgﬂttt,' on of
30 said first sol vent and conbi ni ng at | east sald new portion with
t he conpositi @ﬁfe@GPm?YaéPﬁ@eW%@ sfoserandise Plflte@dl na first soI vent

031 076453 PeTit0sr B Y AdOR Mul Rt e R Lot iR lobeand T, O

conposi ti on cenprlosd ang impuritips dow frst m‘f’emtwﬁ]maﬁﬁrdwmaalpaﬂmllﬁnmusmbhrl ties
conprising t h%oﬁfgﬁgéeﬂéd th(s%)an&g ff?herguf: %oge mt ' Std thr&lwlge g tg(:tl On of said
conposi tion conprisi ng Pon ol sucr al FHPHP L es
wth #Bn at Iewsfthepmpumtadslnysaldtﬁlssml\tﬂne non-aromatic 5 organic solvent to
effect r val urities.int. ol vent : erfor ing a
second I?%El dTehf(: eté}éotﬁlotgngg]fll 6(53138 8‘5’? 338 ecésrr%lro@l E@tlg‘ﬁ‘

sol ut i on safd iswariddsaste saiddedonpolidnt.es Wi t h an organi ¢ sol vent to effect t he

transfer of t sucral ase.into said. oIv nt .and the ret ion of the
inpurities i nh[fhﬁéneﬁé?gt?géiﬁgn Eh‘ﬁ%eéem 44 gigp &fﬁ@e%flﬁgan%fr 0?1]&”?’?']%3' ofh&r ei n
sai d st eput@ose€inicceidthire B81Véed: aff thatetdnios bf @s@@tﬁﬁﬁa@?crﬁfm oSk S int | €S
into said soérvent of step (a). 15. The nethod of claim 13, wherein said

step o) SBHESeIVERe transfer of the majority of the sucral ose into said
sol vent of. st ape eihoand clalhe 1, fattRdtchaprifg e 5P 6t BEveahg RO fucpbsef t he

5. The method of claim 4, wherein said recovering step comprises crystallizing said
sucralose.
6. The method of claim 1, wherein said first solvent comprises water.
20 7. The method of claim 1, wherein said second solvent comprises ethyl acetate.
8. The method of claim 1, wherein said third solvent comprises ethyl acetate.
9. The method of claim 1, wherein the ratio of said second solvent to said first solvent is

about 1:2 to about 1:5.
10. The method of claim 9, wherein said ratio is about 1:3 to about 1:4.

25 11.  The method of claim 1, wherein said performing steps comprise a method of
extraction selected from the group consisting of batch extraction, continuous extraction, and
continuous countercurrent extraction.

12. The method of claim 1, further comprising the steps of recovering said second solvent
after extraction of said first solvent, backwashing said second solvent with a new portion of

30 said first solvent, and combining at least part of said new portion with the composition
comprising sucralose and impurities in a first solvent prior to its extraction with said third

solvent in step (b).
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inpurities in the aqueous phase. 15 16. The nethod of claim 13, further
conprising the step of recovering said sucralose. 17. The nethod of claim
16, wherein said recovering step conprises crystallizing said sucral ose.
18. The method of claim 13, wherein said solvent utilized in steép (a) is
ethyl acet ¥P&07%4% The nethod of claim 13, wherein sai d?SEPYENREO20ti1i zed
in step (b) is ethyl acetate. 20 20. The nethod of claim 13, wherein the
rati os of said solvents to the agueous phase are about 1:2 to about 1:5.
21. The nef hody Qktheh rRmEvinHehsiits $6th 4 cbRpdsRonoRpARAYhn dqudod® about 1:4.
22. The nethod of claim 13, wherein said perform ng steps conprise a nethod
of extr a¥lytign of@icedese @ng Fenpritisecagmsisive tissiarsefing of bat ch extracti on,

conti nuous extpact gl ﬁ%ﬁli@ﬁ&'&i&&@@d&of‘s%%ﬁf)&&ﬁc{n%}npﬁ%‘ihé 8C54uRBus 23 A
met hod for renoving Inmpurities Troma conpositioh conprisSing an agueous

sol ution of suelutibosksugiaipse aplimpuries wingrat sasigattislly snmjssiblsfnopzyomaticf or mi ng
a firsy |1 aui degsld 3ichf o Sahébaf FRORIALAR HRTRI S1vER, Ay aqueous.
solution of sucfalose and inpurities wth an at |least paftially inmmscible
organi ¢ 30 sol(¥ent pedorefifige secotbliquichexdtaettoneff saifheompysitiontcomprising an sai d

sol vent; (b) 1 Lqui d. : i f I ition
conpri si ng an%%{ééoﬁégad{s}tg%ngqf‘éﬁé}glﬁgeogrﬂd%g&zﬁgg@ﬁ%apgia?f‘glﬁ???t}tg%&\?\n@ﬁn%an organi c
sol vent to ef ftmosfet dfehe 2Bralie (3¢ OGP BEnPHH thiSEREhG668Athe mansities indke t he
sucral ose i nto seaigl Eol vent and the retention of the inpurities in the
aqueous phase;* & &5FFacting the organic sol vent remaining fromstep (a)

W th an areoukhe nsahddtdfeirh 03 phliepeih sdidhatep (aaffécty rembvdl o€ atdewst ap@sien pf esent
in the or i C ase into the .5 agueous solution; and (d) conbining the
aqueous s%‘%{}mpaﬁgisdn@t??’gisﬂ 8“9%“@?&‘3‘ (c) with the aqueous sol ution

reco:llﬁl’ edis.n smgpne(ﬂﬂ)d dIIbiaQﬁfl]?,Qvlﬁe@@E@did'l §t§|) ﬂi)feﬂec(tsbtlhetr%fer'maeﬂﬁ&ﬁsi]?Qf cl gi m
23, erein said step .(a), e cts re al of at _least a portion o sai

i mpuri ti 8¢ FYFR0 Rt s skLeRt ngte%ﬁbéﬁ“?‘gj’ reteon 8t a sybstaphial RygoR P BFai m 23,
wher ei n sgipflri§ésaRn tduquéful @Rdss. the transfer of the majority of the

sucral ose into _said solvent of step (b) .and the retention of a substanti al

porti &h of6-t helheimgind; afictaam il 3, fopker sempidiing th gfgp of recovering said sucralose.

17.  The method of claim 16, wherein said recovering step comprises crystallizing said
sucralose.
18.  The method of claim 13, wherein said solvent utilized in step (a) is ethyl acetate.

19.  The method of claim 13, wherein said solvent utilized in step (b) is ethyl acetate.
20 20.  The method of claim 13, wherein the ratios of said solvents to the aqueous phase are
about 1:2 to about 1:5.
21. The method of claim 20, wherein said ratios are about 1:3 to about 1:4.
22.  The method of claim 13, wherein said performing steps comprise a method of
extraction selected from the group consisting of batch extraction, continuous extraction, and
25  continuous countercurrent extraction.
23. A method for removing impurities from a composition comprising an aqueous
solution of sucralose and impurities comprising the steps of:
(a) performing a first liquid extraction of said composition comprising an aqueous
solution of sucralose and impurities with an at least partially immiscible organic
30 solvent to effect the transfer of the impurities into said solvent;
(b) performing a second liquid extraction of said composition comprising an

aqueous solution of sucralose and impurities with an organic solvent to effect the
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26. The nethod of claim 23, wherein said step (c) effects the transfer of a
substantial portion of the sucral ose present in the organic phase into the
aqueous solution. 15 27. The nmethod of claim 23, further conprising the
step of recovering said sucralose. 28. The nethod of claim 27, wherein

sai d recovgﬂ%@76§g3ep conprises crystallizing said sucraPB¥ES9396627 The

met hod of claim 23, wherein said solvent utilized in step (a) is ethyl
acetate. 30. The nmethod of claim23, wherein said solvent utilized in step
(b) is ethyl aGgifétdthe RBralbe infd1Qid®NACarAfthlefthiorst theigueitiss & ahd

perform ng steps conprise a nmethod of extraction selected fromthe group
consi sting of 2B&CBRPRAREr acti on, continuous extraction, and continuous
count er curr enext LAgl:liRthe 32zanitRBIvERORANAL fohAkdp 3 itH‘@?ﬁcfﬁ'eShssa' d
extracting step conprises a nethod of extraction selected fromthe group
consi sting of splatiehtostieettbe irensfer ebihe iseidose pessentdn the@pganigihasedntodbmt i nuous
count esrcurrentaq@%{lg%%&oqlnan 3. A nethod for renpving tetrachl orosucrose
conpounds from'a sol utioh of sucralose and chlorinated sucrose derivatives
in a first sol(@ent conbipmgshnaguentssalutiomsp dbtrinadah step () wath thesagueetsose and

ot her chl ori nat sucral os. rivatjyv s t least partially

i mm sci bl e nSﬂﬁg?%ﬁ@g?\?eée@gé%ﬁ&A)gﬁf){\'/téﬁgpeyéﬁ%ft%e%? the partition of the

t et r achl dos udie seetlodrofclaim 83, witerei® 6rid stel(a$ effertakemoval ohiat leastla pdrtiom ef ent i on
of the sucr Ioset.i n_sai (a ff’vrrﬁtofstol gasnt. 34. The nethod of claim 33, wherein
sai d net HEY EPPRLEIPRESIVEIOL EP 6 2 mmjority of the tetrachl orosucrose
conpounds?si. nt a’hs aneth@iedehiin 28) witdin saidlstefh ) effectanthe cansddr ofl theapajority pf of t he
sucralose in said.first solvent. 24 03/ 076453 P S03/ 0662 35. The
met hod of e FUEFAIPSS A0t0 §j F%]ivﬂltggftﬁ’ &’éf‘?v&ﬁf%?’g@ﬁff %%“g{é%%B 'qe ogrrhg sel ect ed
from t he igipatfesGa it Hhédig phdse4, 1' , 4' , 6' -tetrachl or ogal act ot agat ose and
4,6,1' ,6" tetragal actosucrose. . 36. The n&&h&d o% ¢claim 33, wherein said
extract i My st Specbnd of gl 2iawhesgn spd aer () pleaty e ransfer of a gubsiagialt he gr oup
consi sti Nghr@dn FrahEdhcRXdsE Pfkdrd h the Ofthib YRALS it tHeaGhdoassol@i@. conti nuous
countercurrent extraction. 37. A method for renoving inpurities froma

conpodi t i ¥n corsmehiadplslaim 2o« fugher spmpasting he 85 OBFTEC YeRBRFAY FREI9H a first
sol vent cgpr Iﬁiemgetﬁd&magﬁ_@mbﬁermkai@&rcmﬁﬂ% %¥ Borhprises chybtalibpg @xlir act i on
. of said conposition conprising a solution 10 of sucralose and inpurities
in a firsHc@iséent with a second sol vent that possesses a

29.  The method of claim 23, wherein said solvent utilized in step (a) is ethyl acetate.

30.  The method of claim 23, wherein said solvent utilized in step (b) is ethyl acetate.

20 31, The method of claim 23, wherein said performing steps comprise a method of
extraction selected from the group consisting of batch extraction, continuous extraction, and
continuous countercurrent extraction.

32.  The method of claim 23, wherein said extracting step comprises a method of
extraction selected from the group consisting of batch extraction, continuous extraction, and

25  continuous countercurrent extraction.

33. A method for removing tetrachlorosucrose compounds from a solution of sucralose
and chlorinated sucrose derivatives in a first solvent comprising extracting the solution of
sucralose and other chlorinated sucralose derivatives with an at least partially immiscible
non-aromatic second solvent to effect the partition of the tetrachlorosucrose compounds into

30  said second solvent and the retention of the sucralose in said first solvent.

34, The method of claim 33, wherein said method effects the partition of a majority of the
tetrachlorosucrose compounds into said second solvent and the retention of a majority of the

sucralose in said first solvent.
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| ower Hi | debrand paraneter than said first solvent under conditions that
selectively transfer inpurities |less polar than sucralose into said second
sol vent thereby providing a sucralose solution in said first solvent that
has an increased ratio of sucralose to inpurities |less polar than

sucr al ose; W81y b) perfornming a second |iquid extractﬁ%ﬁ”%ﬁmgﬁ7d
conposition conprising a solution of sucralose and inpurities in a first
solvent with a third solvent that possesses a higher Hil|debrand paraneter

than sai dsfir st SRIGAME clRESS, vARAGH {diPREadhRbsuci®8d Qfdgovfdard seddeedier
inmpurities nore polar than sucralose into said third solvent thereby

provi di ndran theeratpssasigingef tdnt'idntetaghipregajastotagatoseand 44-1'¥"-an i ncr eased
ratio of chalpse to inpurities nore polar than sucral ose. 38. The
met hod of g%ggfldm 370, ?’urth_er conprising the step of recovering said
sucr al os&6. 3The Tipthodwff hlsiin 33, véezdimsadBextraptingdiap comprsasadesead g st ep

conprises L&} ' ss bR exthloh) A

wher ei5n t%%gér{%%‘i%%leég%d gg’flgﬂésgrgﬁ%%éo eoﬁtb at:&ge)é%:agoﬁr st gg{e\?ent © 2% i's about
1: 2 to abouwtimbudcovhiercifivet expria¢tma. of cl ai m 40, wherein said ratio is about
1:3 to ahput 1:4..4 The nethod .of I . rein..sal formng steps
conpri sebg;' rre#h%lath(c))% foré%l?‘gn FERsé %‘%: 3?’ ‘ﬁg‘%‘%@ﬁé’%ﬁ%‘ﬁgh g%ﬁtgnsﬁ ng of

bat ch extsueralos®md iemputifiesio adire xélvers coroprisiregttie stegsitfi nuous count ercurrent
extraction. 30 43. A_.nethod_.for r. ving i rities.froma.co i.t1ion
conprising a 2@I ut PECBEE %ﬁ‘@?gﬁ%‘ggﬂgﬁt&‘g‘l orfﬁn%?ic?lin%%mfoﬁl QPITSE ggé)lﬁé\ll%nnt
conpricsi ng t hefsieflsseaid ifgpyrities irf Dfi1ei sotyent with stecondoivdnethbtrpasdessenaof sai d

conposition ¢ risi a_solutio of . sucral ose and inpurities in. a first
sol vent wi th doCudliEoead bEApeieh e il Gsteobentindstoopyiia; tusaleatvely

PCTI US03/ 0662 frahifehiafputitiésdeddpand tiaa e éseintb B4 séahdlsdlvdns thefeb) pavidingnder
conditions that selectively transfer sucral ose intqg said second sol vent

t her eby provi diSHeralosespiytionda said Brshsqlyt that hag an erased A A sUHRAS Rat  has an

i ncreased rat ii@pRfiticUssk bias@ah Suckdlgaey dntii €s | ess pol ar than sucral ose; and
5 (b) perform ng a second liquid extraction of said sucral ose solution in

sai d Yecond 4Bl veRrerferping hesgondliquibexifaghannf s2id cUBPAIHOR COMPHTRG2 so| vent

that possessesomtibh 8 \@kcraldsk bfteiipaRHed1n b TR kElvert RaA aSBikdscramOma: sol vent
under conditions that_ selectivel % transfer inpurities nore polar than
p

sucral ose i nt ®os®Fys & Righer Bidlebent rpBetenansaifd, figt jodvent under conditions that

selectively transfer impurities more polar than sucralose into said third solvent

thereby providing a sucralose solution in said first solvent with an increased ratio of
20 sucralose to impurities more polar than sucralose.
38.  The method of claim 37, further comprising the step of recovering said sucralose.
39. The method of claim 38, wherein said recovering step comprises crystallizing said
sucralose.
40. The method of claim 37, wherein the ratio of said second solvent to said first solvent
25  is about 1:2 to about 1:5.
41. The method of claim 40, wherein said ratio is about 1:3 to about 1:4.
42.  The method of claim 37, wherein said performing steps comprise a method of
extraction selected from the group consisting of batch extraction, continuous extraction, and
continuous countercurrent extraction.
30 43, A method for removing impurities from a composition comprising a solution of
sucralose and impurities in a first solvent comprising the steps of:
(a) performing a first liquid extraction of said composition comprising a solution

of sucralose and impurities in a first solvent with a second solvent that possesses a
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a sucral ose solution in said second solvent that has an increased ratio of
sucralose to 10 inpurities nore polar than sucral ose. 44. The nethod of
claim43, further conprising the step of recovering said sucral ose. 45.
The nethod _of claim 44, wherein said recovering step conprises

crystal i zZWRJPH4P sucral ose. 46. The nethod of clai m 48CT/HRE02R t he
ratio of said second solvent to said first solvent 15 is about 2:1 to
about 5:1. 47. The nethod of claim46, wherein said ratio is about 3:1 to
about 4: 1. - 48y fherriebhod pafhmEleringh $3d A& RnPurkiRt ShrBch O RfbcfTePS
conprise a nmethod of extraction selected fromthe group consisting of

bat ch ext r act trersfersaeraioprintrssasheeeqnd splyent theneby pevyiding o sussalesssalubie i r ent
extraction. 2Q.; [ | q of claim
TS0 A suerf ol SRR ERALAAT A AREe Mpbe TR A S
sucr al ose pr egananéransobedi ned by the nethod of claim23. 52. A sucral ose

bt eparat i on ofVai negipeEseRE IR dReioeh B it ugitosy SIFHETR o8 Second
prepar at i on obélsentebtaingd irhthe peetvivosistef with athind48lvent2Bat possesses a higher
Hildebrand parameter than said second solvent under conditions that selectively
transfer impurities more polar than sucralose into said third solvent thereby providing
a sucralose solution in said second solvent that has an increased ratio of sucralose to
10 impurities more polar than sucralose.

44.  The method of claim 43, further comprising the step of recovering said sucralose.

45. The method of claim 44, wherein said recovering step comprises crystallizing said
sucralose.
46. The method of claim 43, wherein the ratio of said secqnd solvent to said first solvent

15  is about 2:1 to about 5:1.
47. The method of claim 46, wherein said ratio is about 3:1 to about 4:1.
48.  The method of claim 43, wherein said performing steps comprise a method of
extraction selected from the group consisting of batch extraction, continuous extraction, and
continuous countercurrent extraction.
20 49. A sucralose preparation obtained by the method of claim 1.
50. A sucralose preparation obtained by the method of claim 13.
51. A sucralose preparation obtained by the method of claim 23.
52. A sucralose preparation obtained by the method of claim 33.
53. A sucralose preparation obtained by the method of claim 37.

25 54. A sucralose preparation obtained by the method of claim 43.
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