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EFFECT OF CARBOHYDRATE CONCENTRATI ON ON SUCRALOSE

EXTRACTI ON EFFI Cl ENCY CROSS REFERENCE TO RELATED
WORBRAIEZATY ONS This application clains priorityP@EDS009/039102

of U S. Provisional Appln. No. 61/042,103, filed April

3, 2008, the entirety of whi.gh is incorporated herein

by reference. FIELD OF THE I NVENTI ON Thi s invention

EFEEQT ©F CARBOHYDRSTE COMNAENTRATION ONSUCRALOSE EXTRACTION

preparation. | n parti qu8 gﬂl invention relates to
the extraction of sucral 'g"rerc& ng ni ng aqueous feed

streans wt ' THE
Sty eans Wit il R IRt REE AT HIFROMNEN
(4, IThiSapPiichibh QIEPﬁé"prlic'mt@'b'ehéf’itd&%%.gﬁlo@g %%P&%@ﬁ.eﬂl @
high-intensity sweetener that can be gsed ' ny <?ood
6%9%2&8%@”8%“)%54 7Q0% itmeantinety of whirkis inserepmied hergimbey
refdténde0! | owi ng nol ecul ar structure: SUCRALOSE Sucral ose
is made from sucrose by converting the hydroxyls in
the 4, 1', and 6' p@EEUD ORTFHEANYBNDION groups. In this
process, the stereochem cal configuration at the 4
posi Ehisimvestiomredatesth sucralogmandroomed®ds dor iteagriepgration. In
patHEIAY, BFE ifVeRlbS HALRS ec% tiv X iPacioh or ébérﬂo & QONE T &P ad Rous
a sucrose-6-ester, such as sucrose- ~acetare or
feeq, ghreryas Bitherzargaeic sylyentsucr ose- 6- ester is chlori nat ed
by reaction with a chlorination a%ent and a tertiary
ami de, and the r i heat ed and

t hen. quenched. wi,t h gqueous _alkali. The resulting ,
4, | pﬁ‘%’aﬁ?sﬁ @'h’r Y;gr'éf' *?Pm:‘g'lf? FirFEBRYAGIACERSHE 5 R )Y Gofagldntepsity
swesteneakizg ean beaste i) many cost/and el dragsampliahoss, isdbsiBeto-
' £ ' .ated. This process
S”F?S?@E?ﬁg%ggg‘%%@ﬁg gjo%r%glgﬁg&u%tﬁg‘it' cont ai ns varyi ng
anounts of other chlorinated sugar conpounds in
addition to di@rad ose. During renpval of these
inmpurities the | pss of sucrarbgse should be m nim zed,
and the purCIi Q ] [ cess, shoul d be
econoni cal t |
Al t houghadvanc T@lat i on of
sucral ose, theresis alcontinuing jneed for processes
that renove inpuritie@Hrom sucH ose, produce
sucralose in high purity, minimze the yield loss in
the purification processSUGRALSE econonical to
operate on a |large scale. SUMWARY OF THE | NVENTI ON

Sucralose is made from sucrose by converting the hydroxyls in the 4, 1', and

6' positions to chloro groups. In this process, the stereochemical configuration at
the 4 position is inverted.

In one process for making sucralose from sucrose, sucrose is first converted
to a sucrose-6-ester, such as sucrose-6-acetate or sucrose-6-benzoate. The
sucrose-6-ester is chlorinated by reaction with a chlorination agent and a tertiary
amide, and the resulting reaction mixture heated and then quenched with aqueous
alkali. The resulting 4,1’,6'-trichloro-4,1’,6'-trideoxygalactosucrose ester (sucralose-

6-ester) is converted to sucralose, which is subsequently purified and isolated.

This process typically provides a product that contains varying amounts of
other chlorinated sugar compounds in addition to sucralose. During removal of
these impurities the loss of sucralose should be minimized, and the purification and

isolation process should be economical to operate on a large scale. Although
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In one aspect, the invention is a process for the
extraction of sucral ose and/or a sucral ose 6-ester

WO e@nil3ues al ose and/ or sucral ose 6-ester cont aPeii/og009/039102
aqueous feed streans. | n one enbodi nent, the process
conprises the steps of: a) extracting an aqueous feed
stream conprising sucralose with a first organic

ad98hAR Hava Bee® HRRIEGH Bge aurflﬁcragsn %F !@Jﬂb los&XhERGE a%ﬂt.ﬁu.ng need

first aqueous extract whi ch the organic solvent 1S
fog HWF%%?F%F*@RKF’PHV%VHP%H‘”“G&HEP%Sb%’la{oﬁ%vnp@ Ugehgicsaleseaindieh

pumys,samumnb @hé hrld lobStn Miegaificatiof! fracéss, Bid afd éRdhidal to
tracti n% t he f| rst organic extract with an aqueous

°p§oqt SR PS5 6lfuce a second organic extract and a
second aqueous eXtét?lﬁMAij%Fm!chN\}Elﬂﬁ'léHcr al ose
preferentially pas gueous extract,
and 1 Rpasplet! iR RESRIA SAIONSs R 1th@ hurb i &ys%ﬁa%steo

ste a), C concentratln I rst agueous extract
anﬂéqrrﬁ w%@ﬁ%ﬁﬁsteﬁtré@naateréalege ﬁ@@/@rmré'@ﬁ? 6aﬁ$aerogontammg

acR¥blifekl BEebe. GABAERATMRLRLRILRMIEdEREMPHEEARWIESY &F:
second organi c sol vent and produ0|ng a third organic

ext ract aistd'aatnﬁgham dq%medele‘d ﬁxéarrﬂebmphﬁin@ﬁ%udaldsbﬁnth a first

orfiE R ERE Gal 8 res sk Ak Aftrskt it st 8Os Hifract, i
whith the @Ugunlsolvem isamimisdible vathovdter, e ponientof thdisucralose
paBE&CRtth ‘?ﬂPMr?SﬁucﬁeQﬁ—a&t eps of: a) providing an

aqueous feed ream conpri sing a carbohydrate sel ected

fromyt he @El@Hﬂl)ﬁ&&%cﬁhb Rk fifst SHfENR &&%c@m@cﬁtﬁf%ue@l]gsolvent
togﬁ%gr es t hereof th sucralose; b concent rating the

6% TSR TG 19 SoCaAMEP i B2t BOtich the

suf:ﬁﬁd;e&iréfeadﬁtla&ﬂdass)esembrtaé:tseMdtdqeeﬁlwl@&Fﬁct,aérﬁjdin which the
st.r.ea n_ar.gani ¢ sol vent and

u
gt ol ERdor SRR B0 an Sueous oxtract.

n i ch (:BgﬁenQLagﬁg A %%ﬂétgﬁﬂéodsse%t@& ?&to%eﬁ %r?cﬁné’r‘@tte‘ér

and 'n whi ate preferenti
aquUAPYS ﬁeﬁésﬁﬁg@maﬁdextract In one aspect of the

i nvention, the organic solvent is etg% acetate. In
one Hs petﬁXt@Ft”?%g‘el HRPERRT TR aﬂH%OLﬁcfﬁ fEeqB aythsd peeeRe
orgaPELHISER a’:tblq:u'bddclw Yothied ah}élntc &thﬂc?/‘aﬁ@b&hlrd aqueous extract, in

ohydr at es. Qne. as. vent
wiiBh BB A i anlrsfiens BRTT peln wBRpeReEhd M vkl e o
suntaloseqireflerardiaby pgsheaties.thé tmrdpyaagpexttacof t he
i nvention, the concentrated aqueous feed stream
conphiagethesdiembodir@entt Yoet Rroedss POMPBisew tiet herd of:
carbohydrates. I n one aspect of the invention, the
aquedus fRERYdDEraaanUearpided SreaicsoamRIEing # carbehydpte selected

frots PRE § BouBfcohbistindWeictNbse &-BEtePalahltrhiREures thereof with sucralose;

b) concentrating the aqueous feed stream to form a concentrated
aqueous feed stream; and

c) extracting the concentrated aqueous feed stream with an organic
solvent and producing an organic extract and an aqueous extract, in which the
organic solvent is immiscible with water, and in which the carbohydrate

preferentially passes into the organic extract.

In one aspect of the invention, the organic solvent is ethyl acetate. In one
aspect of the invention, the aqueous feed stream comprises about 4 wt% to about 8

wt% total carbohydrates. In one aspect of the invention, the concentrated aqueous
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coefficient for sucral ose between the organi c extract
and the agqueous extract is at |east about 1.0, at

WO 2@st37193, or between about 1.1 and about 1. 6PCBRSHF9/039102
DESCRI PTI ON OF THE DRAWNGS Figure 1 is flow di agram
showi ng one process for the preparation of an aqueous
sucral ose containing feed stream Figure 2 shows the

fe€d 5@6dm Qf)n"lph@esf &t 1le8stofo WFog QGﬂa@ c%h?‘(ﬁﬂgte(s ? Rloue %% dct toP the
lng%ﬁ ous sucral ose containi stream

n
Bf e Cicraree agiien s T8FM EHEATD GPTPYIoe Sohd 13 Tt avou

25wthabes eanbnh‘ﬁdrete‘sl natonaGdpedt Df exd rnaéﬁtuorFltﬂéJ é@ue”buh Seed
nvent

st AN PRt o PuRT SRGRR  urerucrbiel bie ipgton
cogfiigiont Fasrsucralogeibebwedrethe aiganioekiraqilemdeke mgoédusrextract is at
lesk @BSut oI Rast 1.9, 8 PdtRker Bﬁmt”ﬁﬁa'ﬂﬁ BhleLk, Of

sucral ose concentration on the partltlon coefficient,

K, of sucral osgrbgt pESrRPIION BRRAHE SIRANAKS and wat er .
Figure 6 is a plot showng the effect of the ratio of

or gaTlgL&eSIOﬂs\ﬂ%Wdlla@raﬁUﬂiﬁl Sné? Pdcaédfon@hd B aﬁtfoﬁggahn

extractiqn on t.he sucr al ose.
AAHESERIST] (1 fﬁﬁfEKﬁ?ﬁl Unl ess the cont ext

' nd'ﬁﬁrgsz %onv%rt\qne %ﬁ’e t or} t%le r?tfoo (2\‘0 org?@gf%:?l(\’(e%ta(‘m%ﬁefntl’) to’

s organi ¢ Sorven
aqyé@léﬂlwcmlg@m@t@iolnadﬁeq stresim dUhedS) at satstérerdudenlose yield on the
pulrity Shilﬁr&lcﬁa%‘s‘éhﬁrthéjﬁrst%bﬁggdﬁr&tl%@?char' de, salt,

sucr al ose-6-ester, carbo ate, and simlar terns

al scrigurel3uidgiom d%é%%sﬁlfmﬁé@%r&&%?ﬁ #HeSinvditont erm
sacchari de i ncl udes nonosacchari de, di sacchari des, and

pol )Ef@.cré halslfkibesdla@fahVQf&wmgial’tﬁo@sk bﬂtﬂedn@@ﬂto_ndh&ﬂ@éﬁ’@%re
arg\p‘? Ituﬁe enP% rll aIt aqueous solvent is one in which
Pr ity

(greater than 50 vol % of the

sol S

coet 11 SE S dnoAin@ HaeRt ¥E el R borkck Mhouign an e
Pagiéi AresrerfigRN twiL @frschalweebﬂtwmrenm paqarmsqb\fertt laad water

carbohydrate in the organi ¢ phase divided by the

condéte & s GrPlok SWOH%”%ET%@TWEP%&"@ PHO Pherdaqifesienphase
sudtaise @GHEIIni MG Fabiiredin B §@RICEios BXYE2Bh tRE JienRbeduchdifse.

used. Two solvents are immscible if, in any

proportion, tDEMIDED DESCRIATION dFOTHmEmﬁBMEBONhase.

Crystalli zation includes processes in which a solution

i s riersrtbel corieyt mtedtasrotbempeses it theadpedifinatidn aresgeaiots, the

tefnfs érthQ%%Néﬂ fr ﬁl@tsolvéﬂfj sta dfcﬂ' % i QIQeI‘-ﬂf fetrachloro
gl RaVe; fstrachl

Saghagtﬂgs&rﬁh'or% PRRENRIAAE, O&Qﬁ%r']%@ Séﬁféﬁf'dﬁrefims suréralosc 6c@ﬁtier
caFtRMyt Fale, LR AgTlhL tePms AfsoSRATIE Pt sSor sGRY faRéridi€ aThOterm
o T e it S 2o SO0 | spven
mesoisut liquid wWhatahissbivet haothee ndesred. satdguab@dsolvent is one in which
water is the primary (greater than 50 vol% of the solvents present) or only solvent.
Partition coefficient, K, of a carbohydrate between an organic solvent and water is
the concentration of the carbohydrate in the organic phase divided by the
concentration of the carbohydrate in the aqueous phase when equal volumes of
organic solvent and water are used. Two solvents are immiscible if, in any
proportion, they do not form a homogeneous phase. Crystallization includes
processes in which a solution is rendered saturated or supersaturated with respect to

a dissolved component, and the formation of crystals of this component is achieved.
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or supersaturated so as to obtain crystals. Al so,

included in the termcrystallization are the ancillary
w@eweasses of washing the crystals with one orP@DDS2009/039102

solvents, drying the crystals, and harvesting the

final product so obtained. L_JQ_I ess ot herw se specified,

al | percentages are percentages by weight, all

Thteqmi%h@ltl HF 85 s& ForhtidRYLF 8BS sHEMbhesRIB, ft(é:%grr he addltlon

Cel si us and all solvent ratios are vo

of geed s SWSW@aBP'éﬁ§P;§leF@”rPeéfth% Biéyationde wm@m sohd or liquid
mate€ib0is &lidsbel \r’rﬁ?S sbivent @l yiei a1 RPShicliid ﬁ'lten rfeﬁﬁared saturated

ti f ocked th
orBUPE S bIatsd s 1% B gBRTEh RS af BOcShr Buthe terthap i liation
ar@yie axgllay Iplnoctemfséhf washingahe c6}stq39$/ithldmﬂa)r01ﬁorb|$elvents drying
thE SRS Wha i o € Rt orBl S SBOFEINGE, bR ofeRuise
SPé@F\FQ’ FlrRErFesagas ara@erreptasies |bwrwelmt6nalétgnmfabfres e in degrees
cenyigrapeydeglels CBRIS), abk ANsbifent P%stér@%ltﬁrﬁe {heoiGsker

to chloro groups wth inversion of the stereochem cal
confA procedsi fon that pkb&aﬁoﬁ@ﬁblﬁdr@lﬁsé froﬁli Siehd88hvdiVes the following

steiog Dol e @95%8"53 S5 i flockagovitoaogaisg aroup.

sugh as ebatatt echargoates Toienwhe biddraxgs & the Ac0y par at®ditions of the

reaﬁflﬁ# Eué?gseg @f Efe?%?eec ‘ratgd ttQ%hI%f glro g£ ov%?h %nr\]/elt’smn of the
position resu Sucra

steréﬁﬂ\?@ucal&ﬁaf@uehw @tstiﬂe ‘t besitias uConvegsipr oﬁtllethydroxyls in the 4,

1' péHd é 'p‘bgltféﬂg of & e%ttQQO chitfo BF&E}@S/\?\Ith fﬁ(/el%[;&ﬁ cﬂ‘fthé Igfgereochemlcal

i dual ste hereof, can be either

copfHrP O ALt et = cprclasi it IHush Uil Bees 980,463; Jai,

U.Sopdtaiab. r@memsgesearmnaeirﬁ,rw Bhgatt Gubl 200740100139 A1; the
este

o S LGS 165 et rusor
in hec b @ositien iof ther l@dwl((,‘led sugglesetfsedteed rstmogedn ahd sucralose, the

re§lMt9ri1§?HdlﬁctC%ﬁﬂ |é§§§%%ota(t’%@| T@é P%Qg%t opg/nﬁ E{ |E§|§%\%€a[)/steps

or exa
th?réo%t@awb%e'tﬁggmtcﬂgr\‘RP%TIL@UQEPFQMG%GSM about 25 wt%to
about 50 wt % of carbohydrates in a streamin which
vvat er is tHECPEHER 9T BFCTBIPG Cepliaiurg Feqs Strarms
drate e en 50%_a 0% a
t ypl CE%/IT A g%i‘}g Ir%ie&’tlI?W@goctoﬁ%?rs@Qr%éHﬁr@Foé?'ess'eﬁFf fRatycrgjose,
anfagjueouhteed shreanf (10N tiee coatpeiges swesalbssshrodudetie AquEb® feed

stn%fam £6ar IpI dc%ﬁ}/ %Bﬁ?ﬁsé%na EJE?I {F‘%‘ggﬁf&e&s WE trowwgyo Sor example,

sacc fles Oro sacchari des
abgic b MéYotosk: Wh°é>v pleut lr?-p‘u\'f%ttp d$§ Wi catlout 68 b a2 ue) or

abdid23 Wk R HoQHduE 86 Glrey btd(%rbém}dffétteé ﬁ'rsa (sfréérﬁm] Wh‘?ch water is the

sacchari daﬁ The | ocation and extent | ori nati on
PrigYarg RG P)Varoheat s Of Hee ssbaidrtes prasgat, AL 3R and 80% are
tysiedl B/Mkrali@e [ THe cgﬁé}ecfa’:itbohyﬁh&eﬁ efimaeiiy ﬁllQnt%&ﬁ@hﬂrthl@@S
t han sucr alose, and t

calddBHEL base dH thel filibet ot hiotinE SO MR bl Ele : beffaghioro
sagaheridé ovpurit@sndetaddhigro secabapdés)r dichipur sddcesride ienpupities

(dRRIHPESchiiadkss Ul A RAR Ehégnéﬁdé)i%ﬁrities (trichloro saccharides).
The location and extent of chlorination strongly affects the polarity of the resulting
saccharide. In general, the tetrachloro saccharides impurities are less polar than
sucralose, and the dichloro saccharide impurities are more polar than sucralose.
Generally, more polar impurities are more soluble than sucralose in more polar

solvents, and less polar impurities are more soluble than sucralose in less polar
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solvents, and less polar inpurities are nore sol uble
than sucral ose in | ess polarsolvents. Oher materials
WO baw/18Aam be present in aqueous feed stream 10PCTUR2009039102
inorganic salts, such as alkali netal chlorides such
as sodium chloride, alkalinegearth chlorides, and
anmoni um chl oride; and organic salts, primarily alkal
sof@hel. acetates, such as sodium acetate; dinethyl am ne
hydrochl ori de; and al kali netal formates, such as

g odi ouief Qfanataes th‘ét sambe pesseHOn, aduﬁébh@ﬁéehxétﬂeaﬁﬁm Pﬁﬂjde

. rotic solvent us i e .
iniaROI R sy 26 kR et Efiboies St Sty fiodaralkgtine earth
chigiides] awl du'enpnmnhlondenami drgedicshitg gimatjyatkat rhead
ac%fa&@@@hé@a%g?dluﬂpgcb%@‘l éi etfﬁg%ﬂ'ﬂge ﬁg@%gllﬁ&lgét %ﬁélk%}?metal

ISCUSSGd ow, are CO
foRfpRIES%!CH B Sasu MRty sA é;&aﬂaﬁ@m@tfvﬁypﬁa&y kes$ gan 200@ ppm,

offthé §b|a969@ﬁt%oﬁ@ht\/@§éﬁ ih 14 cﬁl@ru%t%%@p,"’lyf)icéig NN- Gﬁ‘ﬁ‘étﬁyl
¢ xtr %h p g a first aqgfqys extract
OQQ?T EtF alse 8p Presepbinetedeed 8te@Mst ep EXTI . Because

d f | |
e S ERper R RRITRLPIE PHEaAE rPcPd adtiets S diBues
discgssedplediew, arermpoites], tovimodutei sncdrokiped heudoss rsarelahpmdmch is

eﬁ%E&E%nkl’qg%treg Ocmat fitet Slfg;gﬁfcns%g/ f El]eéﬁﬁé p%d}%%'y fﬁ?oé@%mc

ort 1 ONn 0 SucC ose ro
exarae'ébh@ agd it awoua eptneti (38).ofhislextracidamnstep é¢ referred to as

stéB:-‘Em'l BB Me MBS BHlar %ﬁ%ﬂd@%ré‘@%eﬁehﬁalﬁ’@&%c@@d‘ﬁwto first

be Iess t han 50% or nmay be nore
°f%§e¥ It SKYPDr O NS FEIRGHIN TEMOYES ISR A8 CHRBPY RSN ¥hiGh include the
tetwhtdbrograectagides, ragm Sﬂé/m:orgblaaﬂ @quédiarstain, aghvaatsra b&@lﬂn of

0 / of th | "
th?%lé/grta g)% F g@ﬁféhfe(r)coin}cc faf | ?ﬁ%ﬁ?erpf r@sal @05"'??1%%31%56]6?'05‘3 Is
méand g nsameunhverieh, @Fﬁpem}n@dp@mthe émbedimentyanay be jdss dlcdn 50% or
méxﬁbe ndie ARLrAEARN gﬁ% éf&ra@ﬂapgér{@%r |%g$ggééagxéo'n9{eloﬁﬁh which

carried out a i scl osed
QFWF B P %kegEetarhan 5e%, greaserethap rﬁ@ﬁ(om%re@iﬁrtw 65%, of the
suh%‘ld’s@%b@'s(% BE Er@@tt‘é@lﬁmwwéhérmetlhfbualﬁb@ﬂﬂﬁmef&ﬁ@ous feed

strfém %rﬁoexgraﬁéﬁ%dP{ fg)'gﬂ)reggn{cgefxgrg%%& t H}J‘%n g A%%g%/gteﬁéocrilment the

exsnactia omebe sarrietl aunhesl disnlosdukeinf WO B/ G4 6B Usarexy rv&mteuﬂ,&

mJBﬁE}PP%' ??eeagér Qh\é%l':}t df%hg%tggﬂor}g&:cp tclaﬁ']poﬁhgg

| os npurl Fes
aquacYhieed ﬁgaﬁmclosme\%macmdnﬁwhﬁ Iﬂ@staqgemggxlfre@dl%taneam
mﬁ%rlwe1 ile. @?ea‘ﬁé%‘ctlﬂaﬁtsb%) draRt ShiGaRse |d RETRA I th¥ firS8sfieBlis

rec¥ ing within the ‘process, environnmental concerns,
extrggi t¥ty, and cost. If desired, the organic sol vent
can_be infentional sat ur at fore_ use

th water b
o (18 LRIcE 2L AR Rl eupalP G SHB UG Gbcgalose
andahe IpeindgeldmpBoikiee it thecwpéd@apbladetcaridoin the @agasoustteed stream,

anViI(-‘.r”SéS chg%[%é:r factors as flammability, ease of recycling within the process,
environmental concerns, toxicity, and cost. If desired, the organic solvent can be
intentionally saturated with water before use in the extraction step. Mixtures of
organic solvents can be used. Solvents contemplated for use as the first organic
solvent include those that are immiscible with water and in which halogenated
sucrose derivatives, such as sucralose, are readily soluble. Also included are
solvents that are partially soluble in a first solvent such as water, an aqueous
solution, or other solvent in which halogenated sucrose derivatives are readily
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sol vent include those that are inm scible with water

and i n which hal ogenat ed sucrose derivatives, such as
weoweasuse, are readily soluble. Al so includedrP@r/Es2009/039102

solvents that are partially soluble in a first sol vent

such as water, an aqueous sggytion, or ot her sol vent

i n whi ch hal ogenated sucrose derivatives are

soTLfbél’éj'HuY%vaHthhe IQHéon'drboY%hPEtll Fb@m§%°&ﬁg %lepgsrbt widd Hixed

rns a separate phase when m xed wt

W'%Fhﬁefmst F%V%Fd@@roneaf?t&s HWMNAeH BFORSF GpRditionsndl tpicgh§rst
ora'a’rﬂt Gak/eﬁtbrﬁdludH Babbfe S&! IvetddStol ﬁ@th‘ﬂ%cet@% é@ﬁ)ﬁ debtate,

t t th t at
kb 55k el SRR Ber B b o many e
chiagtden ehlorpédriny | dietbylodther, inskethy Icthibuty béthemn- perech ey | n-aéeve, n-

égﬁ“@yl (5&% ¥400@Ltalﬂgr lf ﬁ?mhmg ?né‘eﬁéﬁ&caﬂ@e@ﬁ g@gplrlt

tane, 1 s$ooctane or‘oet
tumntlées@ﬁcmhﬁxarteu rpp@w ae@ateeputydj nestatee amyl egthteacatbane,
te@H&Nbrn@é’J S‘&@n@; toﬁf@He, BERIAL Cerich RFRRRAYIERL, eraBMOQ{/étﬂgnol acetate

y ene, toluene, benzene, trlchloroeth
(by YbGFb'y&%QWeE%Pceéet@t)a%t@V'@Bstdgﬂh'%EEL@&@EWEmgrP'a@@@aﬁ@q
mitdrgs meﬁﬂh ClhifeCﬂrsd@’,gablldtsaW@ht pﬂ@ém’rﬁh9|cb?fbns@€iﬂﬁhefﬁy>|(btlé’t§€e

T nic efera
bl s Rl sty Sler R oan ReF Rt o bl =flat, pry poctate
metbgt ethgl ketope, opsthybisetbatyd, ketonleutqplth\d(m)t-ahgl ketond, methylene
chﬂﬁﬁiteafrﬂ?rmydr mﬁlﬂ%holkghﬁé}eas %BB%' 0 V%Qt t&Ha}él %%Ieg%glvent

W'thﬂftﬂsgfs@'wﬁﬁ\tswr WLtb@twéplveetStfr@n ta% flestélshgme st gelment more

pr@fferaﬂﬂy aorﬁb%;%i e&@‘l'lva%EiateV.V' /E@p?d’b@/ﬁ Sc&é’dev ﬁ%r@pyl%rceﬁéﬁté hh-butyl
ents fromthe first list. The first solvent

acptate e By L RAI ST Gob-tubnAl Sltier 266 SIPalg SRy br a5 2
mixedsaltvent witptiegylsobeatsabe with- (Tnblérydol\mhest b, th%’ﬁ'é’t}dr second

[ so- - hut eit

B B 0 oy O 058 8 g v
n-pentanet Méexas, verapsarte, onedthee, fl$0r0$tan@r 1glet-drichldriosthane, n-

do@%&ﬁﬂe %ﬁ%%bﬁlt' ﬁlrbé}ﬁlr{@éf] M&Eﬁé rc%qb(ﬁpﬂeYl%_@I’ilorl& Se,

et her,, hyl pent ane,
tolHeH%,pq%gne,/tvglaelfogﬁyleq%got&taﬁ@thanol acetate (butyl CELLOSOLVE®

acétale)l'efﬁyléﬂﬁ dJEtﬂSMib?)%d rn&@demww%e (_:)t’é',‘?hlekﬁly%t gkéferrecli g;zmgle
exane on tetrachloride, x
S°[V8P%:ﬁ8 ”@é’rpfylﬁéng '? Pa'é%q fﬁﬁ tgﬁf?? dfer Edbut oxyet thoI
\V/
acet ttl%.cggl'lfl Jéa&r@e@ééﬁ%ﬁ ﬁé{} @8%&@5&% %)h k’\lc cgpé)reraé\d type

di ch enera
oféﬂgugrIrﬁg4l<ée>stowemk@wrblmtthmyt tﬁ@* eu@mplqa ra mrwedtlml wexgrssettler

or%sbéiﬁs&‘rcbp%tloﬁéﬁ ﬁw%“s@f\}ﬁ'@ a(f\aél'a’si'?t% RHéhtbﬁ‘ nﬂlltfu%lé S$hixer

QUId extractor can be any y
COM%. FSIEYGHRY C%'%Wa@t"éf‘d%ﬁ mkq%cod%na@ pulsed pagedrhelumn, a
st@cﬁﬁé&’@ﬁﬁ’lvl@ﬁpﬁckmg&%ﬂurﬁﬁtéﬂ @é’ynﬂmatalcb@ﬂiltltn@fdlm%ﬁdr‘{ﬂﬂb),
r-sett on _nu
AR T R B S R BT o
digudonbattEa@®0er) cobinumor ascesitrifugaluaxechc{aBVE) apadotibiginiak

Ce&%"—%ﬁ({g’ exﬁg t%?‘ %pg‘?foREEel cgﬁtﬁ{‘ddég ?Q.Jrg‘&oﬁ T,&lg g}gtlr%)gto‘ Aft\)ll%))fl\/e or

m@rﬁttha@rteaﬁal Saaﬁéw&ewﬁctm e@mrhe @sendotﬁaflwshgrganlc solvent 14, for
example ethyl acetate, which if desired can be saturated with water, is fed to the

bottom of extractor 20 in proportion to the total amount of feed to the top of
extractor 20.

First aqueous extract 18 comprises sucralose as well as some impurities,
primarily salts and saccharide impurities that are more polar than sucralose or which
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di sc contactor (RDC) columm, or a centrifugal

extractor such as a Podbi el niak centrifugal extractor
wo@eo0g/1Rabat el centrifugal extractor. An extrackGr/Usiop91039102

five or nore theoretical stages of extraction can be

used. A first organic solvent 14, for exanple ethyl

acetate, which if desired cah be saturated with water,

IS - r.a
nep ShB L ol Al B g ﬁpwg SRrAECHE Ul B ehe
feeq pisearnderewsiditional puidiication stamsr Aewssibedibelabose as wel |

as sone inpurities, primarily salts and sacchari de

i mpUiist PEIS NG fattragt 46 i5Bn ge 58N%k0 & sReANd ligvidiex§racter (22) to
reddlice BhadRsahout fitsh Grg%al”GBe)@Qicﬁlls Whll@f’redi/llh-‘d ek ofineSkss

I t 18
pIRHITPLBHER At Prcbin SEREC: RS e eion e el Bted o estep
EXgrganif theeprocesstcofrpricenadiditiom tputificationestepsl ifl deglred, one or more

otﬁ‘éﬁI lre@%lg ﬁtéé%ﬁg rtoﬂ“ RSO Y &diti ﬁllilé:l }'Eéaet%c}cnr%gﬁ{ éarnslge Pelr g&é‘& to

eavl ng ess
Sepquw exstragiog A2 oﬁg@nﬂddloeud exteactorTdy earele amctwp@rpféunepl

Ilqluﬁi é)&f*éﬁ:&frqgwom ifthe bLRP elapIBs of ivhfch%r@h&%@%%o?@”@ﬁ leR&8ctor
ification ste desired, one or nore

ﬂl tional u
w@{ €5 OF Bk °§EttFéb?FE9?5r‘a‘rﬁxE'ﬁé§%n SRIHPE Heffh First organic extract
160igIfed lmatm@notsdrams nga.a d&&aﬁt@@)ml G!dstt'ébrﬁgmrtﬂ’ wata ivchich if
t on u ext.ract or ca - an
B8 R8) BE Bt e Miecy B R ABAN (Feg iR NetgiaCieextractor
ZOeX@tnqadaemlfofNamlsethatee Withs etdngt| adebdate, isAnd éntb itbe tar ofvéxtitactor
241 'ﬂ% &%séTPJt% dFNeREEL Gl a@‘aﬁ%%&tr%é %Fsr%kbl?)“haeﬁﬁﬂ obz?to about

use FiI rst organi c extr ed
0.8¢ Anjigtar@ce Remendhe 2wo phasasrie gpittained dp t%@@ﬁomwﬁsmnd

Ilqlufd apdd@bh TaneRans a U.é@llsﬂﬂ\g% ts{écbrﬁtﬁaéﬁﬁé&ﬁs ‘ékﬁ'@&' R, is
I QUI extra

d first
e S oty FR e oL e TPl 2 s aTBI So.
Greefer thare5¥%a00%, 92?/0, orfesosas the Aickadogef prasdretin tiee filst 8tganic

prE R irattd M rkecind RICL b BPBy LB cmaB, 2P0
in the he ﬁﬁn@%&fﬁ;cts? HQ ord il itk 'VZ@CE%S he tY)"E‘%F Exttdtor 22.

agueous ase SeCO ﬂueOUS extr
Sesend éEﬁa@tF eXtEchRB CAptas gssga'wampu.r@e@aﬁwcb@s tee {atrashloro
satéhdrides.!t 1 ik Gurdbderdrh dRé BFocdss, afti @R BFganitadd\EPYae@0&hed for

92% or 95% of the sucral ose present I n the first
"€d¥%9ani ¢ phase is extracted into the second aqueous

h Th
or g PR e P RS sl St aBBGR et 14 o
thS@Q@hmedrégmﬁom ferd stream26 thefitshiengattessstpp(BXT1) is about 0.4 to
aHoUpUrQ tlbr%f%ralﬁﬁcfﬁe%agsh%tlg of Fdﬁs‘f %Lﬁn‘% s;tﬁ\?&ﬁqré} tgea%queéds fedd

purged fromt rocess
stie@gblR iregtep @%Tﬂ-eﬁg@utl%G m]éb%rs)e%t Ftsnurq Béhpweéfm proaunt of

sut:haﬂios}éaﬁ$|r§tairgéh|@éxtfréd't31t6 @é’fgﬂé‘rhd:aﬁgj ¥ethelsgtirit of B sucralose in
min the first extraction

flrgtt %%eeﬁ%ﬁ?t?aﬁsl (Blgﬁf ﬂancilapa as a function of the ratio of first organic

solvent 14 to combined aqueous feed stream in the first extraction step (EXT1),
calculated at constant sucralose yield. These values are for the process described
above, a process in which a sucralose containing aqueous feed stream is extracted
with an organic solvent in a first extraction step, the resulting organic extract is back
extracted with water in a second extraction step, and the resulting second aqueous
extract is recycled to the first extraction step.

As can be seen from Figure 2, when mass ratio of organic solvent 14 to
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about 0.9. Preferably, the mass ratio of first organic

sol vent 14 to aqueous feed stream 10 in step EXTl is
W@R@at3109%6 to about 0.9. Figure 2 shows the aneCmUSH9/039102

sucralose in first organic extract 16 (left hand axis)

and the purity of the sucralgse in first aqueous

extract 18 (right hand axis) as a function of the

coﬁﬂiirhé?i &fueblig ﬁatedQ;"tIQz@m A tﬁ@lfl\/ﬁrgxtrlaétl&‘pst%ﬁﬁpbw L YFGMter,

g treamlnE1 first extraction step (EXT
ab&’bﬂ RifeaqrdBOgt Of EBASHEARSS ifcsParasted ipraefingt °"El~?@§ee>¢%ﬂ%é§ When
thamneask oatid 13€0. serMerd@s&rterbmdna#bomeso% dﬂtﬁ@gﬁé‘raloﬁe is

f
exé\‘g Pelacﬁte?ﬂ'g{ ?rﬁg”'ﬁ eé? agﬁig | %e\%gﬁ?e %?u%s Ia ci Ps(i E%?g]rea er,
greater thani ahous 669, oftthe snoslase inextoaayechinto st oaganic exthmt 6.
SL@E&&E‘&I? ﬂe%&é? ofhlride iR P RN &I ARkt 18 ﬁtd%ge({ and

‘the resulting second aqueous extract 1s recyc
S'%fécam'i/sw'ta%?t#ea%rt n%ﬁefgﬁsﬁ mAyer@ran;us@'@eewﬁlﬁmherphngnereorgamc
soRentbetheRnbinadt dquedlis RleaaticanbRitive Bte dédod iAGRERFIRG traction

aqueous feed streamin the first extraction step is
Stbout 0.4 or greater, about 50%or nore of the
sucral ose i ﬁur(;fxca acte extract 16.

When the nass 14 o%o guﬁaés% O@ﬁ%g’é'?%? g‘%@%'@f t han

b 0 I
or gy i 2 rlofe 3 RigD sSRE 5o BI4A Rtb Hcarbl §raebl o
CO@F@@P{@W 3gceabedesigaed f@ithesbatcbor contirgigus aberations

CoRrebhtPabed2 lcBh Be fahl S psIRRbE R KrRWN ihGhe BHT RS/ é(bﬂ'%llé’ a
urities in first agueous eX{raCt

fa '5'891 b'@&"%ﬁ"ﬁﬁ?of'rg HMPTFY™ quepararen e I"@P%‘ﬁ il eyrRAr@igs e foriced

ciraviatiah kvaptcatl,osbu I}(Ieﬁ?ladorl?vd‘rrgél Rober e apsrgevh] & H%ﬂiér‘@é\ﬁa \porator,
ee Strea rat 1 O ar e in
= G BBy B B R P AP o B o & Gt B
aqaeensiiend styefpel) St leeafer Reharle,i sugraleseRiogtaieing agfiemd feed
str%%ﬁmeg@})l?tﬁuhéd Bgﬂyaﬂay@lsaof“sga%mg IQALQEr go?’ﬁ)cralgse Alternatively,

rator can ‘be desi for et
the &adi SHESTS CHpba e wwrgmm{eﬁaﬂsls@ﬂdp remoy@ AOTHe oéHye mw@'tles

Foﬁ%x@’ﬁ@l@?é@.ﬁé@fus kéw/\élréeﬁ*nsl thh%t Abte bé& prR¥ed¥Rd € reﬂnf)@ Ibéi‘golar

f rator
mgy iy SoBT 0% B arhetiest Db o e s Be e e B the
preceap.o Figluos 4 shoWe bairbcesy apahahahe sacrbbsbebmtawwadiﬁo% feed

st%agflgﬁfrgt J@GQS%S%’)&P%{%%O thglr %pal Int&i X garq@tgﬁtrlso%eg Stream

0ose con agueo S I‘ eam
capde usgenpthe pr@e;@srsawlfébeslrwenmw nifrigmalfitetenpréeesd isstseddon the

pulBcRiRMcedoRY oM ¥ RIrYISEsS SQEraﬁ)‘ég rc@ht%ﬁ'ﬁnés a&l§éo%% fL&Y stream

sucral ose. Alternatively, the feed stream can have

fr%ﬂh&&!‘regéFﬁePSd?fsé éstéwerfgows canslse bedied terondeateiRs A% t i es.

F feed st t hat have bee
b o T ANV % PRI PR PRIV eGEtT, dcluding the
cohtarstatiaquésusalst r @t ifiBesepantHeasaltgedsens it hecrélessdcontaining
qmﬁ&?sﬁf&ﬁgtrgyt% o&?r‘?c%htr?fog%ﬁ‘%:éplcah nwére%?tps t %ec%%celentratlon of

sucral ose contal nin
carbohydrates in sucralose containing aqueous feed stream 30 by a factor of about

1.1 to about 4, or about 1.15 to about 2.5, or about 1.2 to about 2.0. Sucralose
containing aqueous feed stream 30 entering concentrator 32 can have less than
about 10 wt%, less than 9 wt%, or less than 8 wt% total carbohydrates, for
example, about 3 wt% to about 9 wt% or to about 10 wt%; about 4 wt% to about
8 wt%; about 5 wt% to about 7 wt%; or about 6 wt% to about 7 wt% of total

carbohydrate. Sucralose containing aqueous feed stream 30 can contain up to
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streamis first aqueous extract 18. O her sucral ose

cont ai ni ng aqueous feed stream can be used in the
wee@easaIdf the invention. If a nmulti-step proRE€BES1089/039102

used for the purification and isolation of sucral ose,

sucral ose containing aqueousgfeed stream from ot her

steps later in the process can also be fed to

1SRRG R AR Mic SAts, GR Cﬁ%élﬁé@%&% dhfb(f'[ Qsﬁﬁhtaﬁ%odlum chloride,

concentrati ons Of rates i ncl udi
a“éé‘?Tc"’éWﬂ“Pﬁ'ﬂ-‘FbFP'?ﬁ'd% @@ﬂaqrmc salfrd Prirfariby akalmetaliasetages, such

asrsbammacetates UCToreb M5 &ted %Ub%ld%b RENQHIES H&uéo@@ Fe&d StRHM 36
Concen

e STREATIR 5B ican dit Rl ot Seoul 0SS0 oauost cbavtd 1S
at depst ebeutf Sedt% ttowd nar®ohydrate; ffacé@mpé, sdoatitl 0 Wwtd, tabout

lqu@)dt algbu(s% g@tla)o u(% aldo?:l? 15 Q/vté}obf)ouébo%t 55 wq:B/o if agooals: %[1’ wzté?h ‘%)BUt

ose cont al ueous
12e‘ﬁ‘t°/er abRyt dorwdnt oraabont 39 v@%mtohmt 28 9% % hehous B O NtYd, Gabout

12%% d;ﬁa?o%ut H@th9/o Y\E a(&od%ﬁs' v@@/ﬁ S0AR 18 Wodad QB@Jt 17 wt%; gbout
dr at es, about 3 W% to

Wt% 60 2Boih 161Ut°6u % aa%dtS wtohto@Peu R E%egoll @@rbabwﬁte
Tyﬁlcml)%sﬁ,leraadmui)mbrmégebm 6P Y 869Véritht @adRAY ratesWrdedit in
rbo e Sucr al ose l{al ni aqueous feed
Confﬁng%@f)ucéaﬁsec(é?ﬂ anglﬁ?ute@i%fe\ﬁﬁ‘? "&F M g%r ganldc salts,
ri rey t u sodi.u .
et qengatrdet Aguedle Bieafil s 21s A7 R uMHE GRS 38R B 38, 7o
exgrEtielr sty isaratenred reasstepEXTat és this extractionsabel, Lawcralose is

ex%@tteatn@to L RRER OF Qts@gorﬁi%bé‘rM@%@lvEWQg@canrrﬁ%léecﬂHé organic

eed stream 36 | eavi ng concentrator
eXFréats@Sébelﬂst R0thRtopreatolaTdBPHIEBD AR TRShpbhesaltapraseastemain
in afottirdlagueb s éﬂi’ag?dt (aavy. b’ﬂ'hbtdé@legus fe%racgwt@llt% thé@@ttbml& third
Ilq}ﬂ\'td /3xttra£golil't g/'%znd\/\% (E%I{Q%P Wg;l? 85%8?5‘” og})lveibotmm Pgueous
eXWﬁ% 4@ rarabo backlSctwtcted withlao uirgzﬂﬁc v 19enta bt asléhyt Sdetate,

beﬁ)@@%ﬁemﬁzpd%{ Q frhn &;Q\%?%;é? bone %%c%cl@%?/}é{a %lwttﬁ?s b%%?légy:ractlon

to a
of E?'F%%!ﬁouisxwﬁ%‘t%cadb%fom@nm v§thghasolyantyiehs de axteactor 36

(stFarh qal) lov Jif GHCPrBLABRoAPIBEY SEAtiGHR ké&tdré&%ng Q%R 6 B

resent in concentrated sucral ose
coRGHREREHD (1P QoI SEEO PO 138, IoCSHEEREr 1t Stfond liquid
extrgoeod. stream 34 is fed to third |iquid extractor 36.
This extraction step is referred to as step EXT2. In
t hi Suextsirgly i Orths trepiticumetf] adesé forssuerdlosedietdeémnbio ogganic

so@%ﬁ@ RbteR vﬁfeﬂ%gapvcg?rggi ofsﬁ/g\éﬁi'gtsp v%ﬁg aid \%aie? % L?eed is

anli ¢ extract
dePﬁ?ﬁﬁ”t Pﬂgﬁe sefFeRationp ohygirates pr‘\é§éﬁwn rlreﬁralune Snthmsequal

vo%és%f%%%@ta%hﬁ@%t&%@é uchh'K A cRAYEOHSM XY r\ﬁﬁén 6’\% initial

s.the_bottomof third Iiquid extractor 36
C°B€ﬂ“&@&°’r‘ PERYTRIESH Ibtheagueays B'Par*r"ﬁt'? oReYr, > WHPrte a&awfebﬂns/vhen
thekﬁma&bnéﬁhtmrbnb@sb@ﬁbsem thacicedold phasans _@b@ﬁnlfﬁwtO/do and

S ce efare bein ur ged.

=oplt K2 e ETndY SRl BT SerREath Erom il shs sbour
16yt a@ﬂsbﬁwn |n Flgure 6, when the ratio of organic solvent to water is 1, the
extraction efficiency increases from about 40% to about 90% when the K value
increases from about 0.4 to about 1.1 and the extraction efficiency increases from
about 40% to over 90% when the K value increases from about 0.4 to about 1.2.
Therefore, before the sucralose is extracted into an organic solvent, it is
advantageous that sucralose containing aqueous feed stream 18 be concentrated

before extraction with the organic solvent. Preferably, the extraction can be carried
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of third aqueous extract 40 can be conbined with the

solvent feed to extractor 36 (stream42) or, if the
WEe@easaITonpri ses additional extracti ons stepBRCPUBN9/039102

to the concentration step, the recycle stream can be

fed, for exanple, to second_lloi_quid extractor 22.

Surprisingly, K the partiti'on coefficient for

o WRHE) QsHaitRIFs W Ghi M e SRR f\’c‘r’éhg fandihab &y bé%%ggh the

equal volunes of organic solvent and water are us
orgape fYERT BN HASIURHSLRSE iSAH Iefst @Bpoh ) dmareerefegbly at

Ie@dﬁ(a\bﬁuﬂ D 1FdrGitn&ash abydren2 eQ‘Hé|pa?°tﬂ|drhr@féfﬂ&fen@'iwplcﬁﬁyﬂrﬁih%
us i ncreases
rafii of otk dr B Ry UL B G apoiP e et targ daqout 1.6, or

abobtid5ite labout 5 wt % to about 1.1 when the initial
concentration of sucral ose in the aqueous phase is
abouiltersativeds, dhel fegdsiiteam @ agineentrdter Baicen admprise a sucralose-6-

es@&ngl?d'l‘\t éﬁdcﬁﬂoég 6-%'&&%?4 858 d-loddE- b%g Hslnpa,a%?’cfon't% gr.in

about 16 wt % shown In Figure 6 the ratio’ o
p'%qeg%frﬁueraéf@ﬁvamomanwcz@\s the sametaﬁéﬁ@s@tfpaéwqr@lﬁse given "above.

Corlcéhteatensy typiedl @aﬁ@féaéé]fsctﬁé @Bﬁ%éhtr‘éﬂ% bf)céﬂrB@Mtd r%% N\fs@&alose
eases rom

copfhin g FPUET s REL FRPET a3 Frreliatabort Dartasbart 4cu abgut

1.0% €0 aBOM 2B cor dbvat K. /@l abeut 0. easeenfraton abe tdedtrkabd

f . se IS .
cofpthing a Gror PS8 e o 38 RLBnbLicRHELT bS8 A nsrpasnthe
extraations aicienos ef Berrstarrintethaguessissdesd. Sheaaniti® defficient
fotCQ@G@%%M@st@ﬁ%ﬁ&?a@ﬁ&@l%é Bl WMD) ROt 9R B Sanic solvent,

ol vent. Prefer ably, the extract] on can be carTi edout
S”ﬁ'i’n&ére“byéﬁa?tﬂeoﬁ@d mats\ww eHE! yalufmes; b 9reasis $qlend gnd water

aré @ed 506 Rjeh $iRatAé WBRBsHoR@INGNGRAIY for SXdraiasé nRAbureB&inder the
agueous. | extract is at |east about 1.0, nore preferably
st gt

NZbout 1.1 or at |east about 1 2 The

gzgtl;h@l raEQgrfl %ﬂegt(%&%) c%ntﬁleo% ﬁ'%l lf\é o ab %lﬁ\?&%e ﬁbrd I{qmd

eXirathréﬁaP@mhe anygypepef hmodtiquidosxtrastor kpowalin sherarti exsnyples of

wﬁlaeafee@deﬁbﬁﬁﬂzm EohcERPSRAHHBEAs streahiiBs (r‘sofégrtbstﬁe fop of third
sucral ose-6- ester, such as sucral ose-6-acetate or

itk ra58- 3 Bha SHERM 9 FecrIdi rPBRIC flveRl 44, s fddedhe bottom of

exSrtaCl’oa:%S €Lheattic ngmbrtatvbmﬂm?e)tdﬂ %e@cﬁﬂ&ar@&r:lt BQS@Ttlf 47 to aqueous
oV centrat i C

RSB o YRR RIS BT EBAS B Yoout 151

about 2 &, 05 ebewn?.fiteiehguta)beauabdut @b &t alea43D Hywaver, if the

an%%IrQJﬁ“ tt?éorép&lljg aéeslof @&t?&ﬁ:ﬂ% in thl%ll(ﬁﬁ@%ﬂg’ct&p3é S. mcrea?ed,

about .b, or a to abo ncentra 1on O
thy VPB}’@&? eftsesand emapici soiviegt 42sut edneseuegitiyshe ratiqroft yegond

orfB0 86IvERSET tdIRH B8RO VR RAN B8 RaRESe fdaGc&Kt raction
efficiency of the ester into t he organi ¢ solvent. The

par tAdyi gfnhe @egiafmmmmnté QfeddasStherfabtasigalic %Sf(v@ﬁt ca$1bl§‘é1us'ie‘éi as
sucr al ose-6

th | % qﬁ bet ween an Rr @2 ¢ sol ven& Suc |
seeroansedle™ darSisler RreHt o oar SyBroliRgstp. Sucralose s
trmgﬁimd:frsrolaneaqueauﬂjexmcmto an organic extract, so, if sucralose is to be
crystallized from the organic solvent, it is convenient to use a second organic solvent
that can be used as the crystallization solvent for sucralose. It is also convenient for
the first organic solvent and the second organic solvent to be the same organic

solvent. A preferred second organic solvent is ethyl acetate.

The process of the invention can be combined with the process for the

removal of non-polar materials from aqueous sucralose containing process streams
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are used is larger that the correspondi ng val ue for

sucral ose neasured under the sane conditions. The
w@apasgtivdn step (EXT2) can be either batch orPCT/US2009/039102

continuous. Third liquid extractor 36 can be any type

of liquid-liquid extractor hﬂomn in the art, exanples

of which are given above Concentrat ed aqueous stream
deéélh Be%l afb%Qet ®n ﬁ:ljﬂg F eI:JHdréjc]Jebgyégtéﬁ?f.tl%qg tf%f Eos&nngator

ream of seco r gani ¢ _sol vent , Is Te o the

3Zoonteo¢ﬂnaJ?'n%d<P'f°&e%Sdfs sBewn ThEigrEa 40 Feedstlipams Ehaj sPuREe
suBfal R GRS BRAINSe-S @b artize bOHRIUAPEHR Joﬁﬂﬂnéd prdeess34

is in the range of about 1.5 to about 4.0, for

exanpl e, about 1. Sprégerabonbr 8udloseRb-Bout 2.0 to about

2.5, or about 2.5 to about 4.0. However, if the nunber

of tSubantiee ipcatkctidragfabe 6f hyakbxyaof sumosencanbe cartiedjoutlby

' t f

re%@ri o&ﬂoﬁ‘f:sgérgg 'i?\ d %B&%lggglgs%%géﬁ%%%cﬁ as %@%t%‘éjnr}ydrlde or
be@é@éﬁahtﬁrgﬂ@m m:arsanméiwusmol@bara"quéémemteedhgpreéamesﬁ an
or?é}wtﬁ‘u BRel 2@I686R pﬁﬁﬁot@f' attléeceﬁpr?éTUFe SR 168 Bt seried &F tifte

first organi c sol vent can used as the second
SUEIFQ%\% it pé‘lﬂ“\?g iR SYIRSIRTEStess TQe ﬁe%ﬁ!i?'i 9rgHP Shiedds the hydroxyl on
theXt posftionCfror ttied chistisdtRino%actich. tA(ﬁ:ﬁﬁ:ﬁ@gIV £8hyf 608A @Bup that is

st R R ML of B R ro i\ i riCeat bpraoved under
cogditivasnthatido nag aﬁ‘ectvtdaalresultlmgasmdose sa@clon dsagt. g@Wher sucrose-6-

acéf%té/ ?snﬁre?é}%ti 'f%nlegetUﬁ?? 1al§,83t-{aél@rsagﬂ%/§&n i&hhhHAhEORy example, can

vent or sucra ose veni ent for
bef ysedtasghg FAanoynibpsed agnfiarheroswtemndacgiiniashedidecs the

cahsbxk;ﬁc b8 aHAVER %@b@raﬁ@h YE&crodd- @regfeeg rsedvlscs@s%e riﬁ' for
is eth acet at e. rocess of

rgani ¢_sol vent
xR B SRS B 83 At Nabize Urs gt oo PS8 AES:
Snmwvaj SoPatnolo- p;ﬂsar9mu\xerdnahsufsr ®at. awesotmza smr,rwbmaﬁ, u.s.

paf N4 3 00808 05R35. 91 SRINISITDEN 00NEy, | ook,

roceds: 'Second agueodus “éx rac
5 &the@‘h;t KafirorU. SZPatTNe Bdrbi026d ClarbcleéSs Pas Noh 689,962, and Li,
u.El BAY BuB. 2007968h AR NL la%hoeg é)k%\m.aa%%luq eﬂgée%rherem
sucral ose-6-esters can be puri he co ne
bypiefreRe: Preparation of Sucrose- 6- Ester Selectlve
protectign of the 6-h of sucrose _can _be carried
Ut by 1 BRI S o Can@m%@?q Strsems
anhydride, .such a cetic anh de_or. b .
nhy i qerdert 2 HEDeE% B8 Gl 6 £ 8 AR Kot the 4. 1
andh@ posidiers oétf@fsuamsefﬁgastet are-doageded by thietioagroppw ot ¢he
sté\leoawetnﬁw%ﬂﬁ%m%t@rpgt f¥ 4 o&ﬁ&ﬁ %ﬁiﬂ% d ”@orﬁ}éfr&br’FbP{h%
uce t sucr ose- 6- -ester group
hY§h¢P>©/I'$d':§‘ thad, Hy@rnémpoaﬁomwf tee Gt 1t 6hlofe armuménth inversion of

th@ @té}‘ééd’ﬂ@ml@? CBWFrbt%h atAhe r fisienyis c@d&)bs@@ﬁrﬁflvag{u%ug S. Pat.
is_stable condi tions of the chlorination

NG ea%?c? A5t V. ﬁat’atcEbe%OOrGé%Q/%c?GLﬁ*ﬂde?”chd}ﬁdVﬁ 6As RURat

200G/ 0ui0 13D fAEC tthé Hisclbesreh bf Rhichuse all os@raatdachdisiady reference.
When sucr ose- 6-
The chlorination process comprises the following steps. A reaction mixture is

prepared comprising the sucrose-6-ester, a tertiary amide, and at least seven molar
equivalents of a chlorination agent. For example, in one process, the sucrose-6-
ester can be added in a feed stream that comprises about 20 wt% to about 40 wt%
of the sucrose-6-ester. The ratio by weight of tertiary amide to total carbohydrate in
the reaction mixture may be about 5:1 to about 12:1. Alternatively, a preformed

chloroformiminium salt, such as (chloromethylene)dimethylammonium chloride
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acetate i s prepared,

|, 3-diacetoxy-1,1,3,3-tetrabutyl di stannoxane, for
wes@spsags can be used as the organotin-based aRyI/H§10091039102

pronoter and acetic anhydride as the carboxylic acid

anhydri de. Preparation of sugiose-6-esters is

di scl osed in, for exanple, OBrien, U S. Pat. No.

(AMnd1873, réé&;fentﬁ\la:uh &e uded. (@rﬂbronﬁ\&hylén&aﬂne?tﬂﬁl,am$hd5?ﬂ§lwbhlorlde can
o5 B 5 Ramibls Y 6 reaston ohphosgena BN YR,

fotmgmdéatTypN@]Iy,5the3ﬂql56tbctlo$zimkeymIdﬂo&etlﬂdﬁne)ﬁhethylammonium
% 026; dark, U S
saﬁ t6 tﬂe %@8’&5@@&&5 §bou L:l tgl%bgét éﬁq

Pub.
2007§LQ)%83@E?\Z|YAH’IG W@ﬁ'oﬂ}l %%L&%%rf@ﬁe chref‘éé| @'és&fr%t @I#é 2,3,4,1,

|nC0r O at ed ereln ref erence. re arati on
and gL

3'Shic PAY §sROSHgns aLp C@a\fﬂf%ﬁdﬁpr% aH%EamSW@angmap%oﬁk}% Fesulting

resctimosBd freds hestet! @tsueﬁ@bfa%ere&r&etr@ératme ah}dd’éloé(blaﬁodibf time
J 0S€e-0-es

oraifeslsurteien8Chrbanel ThishRe coRlau e WEr LR AL Realrse® Soter

in gdigh @@rramaunngmycdmeylrgrpm teim@in s OF aik@fdredminium groups. For
exgﬁﬂJYéer\ﬁé!Qup Qb st P&, Iﬂ%dﬁqj%llﬁiﬁ’:‘ @hé H'J*Eclésurg.r of w%ﬂ:% i’ incorporated

posi tions of the ester'to i nVer
hemmtmrerear@rrc&oen@ﬁw@ & Sc%(?ﬂ‘"fl/@l@(ﬁlﬁﬁoﬁwa@lsﬂwra opwsichiion

in¢c¥péiaSed IQéi'@ﬁlx byreie ke diddiode sB@H probssed. 980, 463; Jai,
U.S. Pat. Pub. 2006/0205936 Al; and Fry, U.S. Pat.

Pub.Be200se 0108030 o chlbh:ﬂ!or%|&ﬁﬂ\|Oﬁ1LHaﬁSoer|IsMélléi'he§d@1tfl’d hot

o OO S b e e S hrouns v
Camb)etuﬂeé tp ;f,orpT ehloeefogoinpniusi sajt dhéismaterasegdéntest eiat can
coh%rtc 'tl% Hy&gkﬂ%ml%%dofaat sdc?c%%% %@%?ﬂ? %El%rgrggbjé valents

| ori nat’l on one process,
ch{%@a%@ Pa@,@sesbatef@mé?e r@aﬁeéewﬁuajéqﬂaw %mfdééd femr @am

chidigforraGRMRIUNS S5t ARk, 7 é%ﬂ%ﬁé) pﬂb 4 hd¥pKoRfs otxba'\lorlde
m de

6-¢e tertiary
PhPap*f%ts"gPe’&taF*HBﬂ%rtEPaY'i W'QFH’@ F\é‘&&’\ ﬁﬂowﬁweje'ef' ﬁwwb?e
triaidorsmeihyll @mrammbtelelphosg@nEE)r B iriBloyométhph ek esoratk

(“l‘g‘@h?%q%g%gf ﬁn}jeneﬁ%ﬁ L{W%DHSH:R%H 'nr]ertm%de%e(sApﬁb?qjm ke used

|n¢l@%éﬁq 9xanmiﬁ, M&-digwihyl formamlde (DMF), N-formy! piperidine, N-formy!
m&@hbm{@%ﬁﬁ WNQI?@(‘)’\W %ﬁ%gbﬁ"cﬁéﬂmﬂwm l@lallrﬂéﬂ gﬁfo?ﬁlgrr#(?e is used as

repared, for exanple, by t reaCtion o
this Ry w@.engtqawa'%t?%?ﬁdcpé thwﬁﬁ'%'@n|59'veﬂhecwpls(rents can be

use@tt Qp @b abbx ociidioy mb@bﬁﬁ@)llﬂbmeﬁﬂ?aﬁé JPTRNH B Ak diudh.
s, about t o _about

Usgﬂ.ﬁgg(fﬁgﬁstwre%ﬁ%seh\ylaf%ﬁm bﬁp&ﬁﬁg‘"&flyfrﬁét andlw:ll"nch provide

suffigmo selvértesdverr tatenbble tBe réactidn td becodhe edbentialiydhdmogeneous

at Ho'ngﬂfkt)rz?ﬁaetlo%oﬁyfer tfgrde)zag%pq)é ?Albé(rl %Qlén 1%gtr|cl'ﬂgroethane

he res reacti’'on m xt'ure

1 ¥é‘iﬁ5€9>9/lemaé‘eoﬂ'e$@ﬂ®'@r@ivm*§§natrwl étbrera peri od of time
or tinmes sufficient to produce a product containing a
der iQHENFRIBY Of tha tSasliYfs BUBVEsTestorenthpHiveRotvh 8raupsar g 3,

3", herdr ©X)ekitighO B PG féra¥ihg satrafdsalekydtbor Mhdidaction HigURSean be
qug%hed by the addition of about 0.5 to about 2.0 molar equivalents, typically
about 1.0 to about 1.5 molar equivalents, of alkali relative to the amount of
chlorination agent used in the reaction. An aqueous solution of an alkali metal
hydroxide, such as sodium or potassium hydroxide; an aqueous slurry of an alkaline

earth metal hydroxide, such as calcium hydroxide; or agueous ammonium hydroxide
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exanpl e, Wl kup, U. S. Pat. No. 4,980,463, the
di scl osure of which is incorporated herein by

wo efoengner, and Fry, U.S. 2007/0100139, the diBCI/0S290%039102
of which is incorporated herein by reference, disclose
such processes. Because formation of a
chloroformmniumsalt or VilTsneier reagent is not

caR ekl % qh@ncthh@\e(‘rgé&f hnadok %Qarhﬁl@cgh aq ecﬁgls%dltféﬂtdff%ﬂ alkali

ag ent refers to any npoun at  can e use
m%tal:hYQJ’P%S'F'Srr?HChﬁ%mHP%% fodgtm iy fepprisiee that cgpi@ins about Swate to

abo8n 350ty Stybicallg abNHraweb tEBBIRD 00 Y2 ahill PFr&Fe bR, BSTLR OWt%

hl h ba
t°f”"§8&£‘i ieﬁuw gﬁr?ggyé?qslogfycamo(rjlen?gl ?gr ;g:nt s that can
ChI A oée%Err%erH tpél enchlngﬁc g ﬁ&FE@J arﬂ%é,t.lqodﬁﬁa(%’kaqn s the

OSp orus oxyc
rega¢tiopnpixtwhl by mfeqluad gtreamydrocdsk oo biei;hecp(raumecbpﬂooessddn each

caEé bﬁ@n@rt@fﬁ'ﬁgmfurecéﬂe QBE’ECr& Lﬁln% é%id&ib%s&ecﬂs alka uenching is
o ji- Quen

bi s(trichl oronet car ate ("tri1 phosgene

typigeIyarReried Peiorya E%IbSFW%‘ abpémfawb&mt 48 anehat @ ampssature
of a86ck 09T loliRdut B0FC.eRAMGHRBlY, tHe ﬁH/sIQéUT@hBVbe beinieRH 48 rise

b7 Eboh i R o s e SURTTE FEEHDT- f or marm e

{ { | t
ST SR g e 0% B B
aqabous alg@i with ®irovltansowes efowt dvditidngefite ghiasisatidn teaetion material
infoSRfdalcadh VB rﬁ'he@ﬁ&r‘rﬂatﬁ)ﬂ réé’ét %t@@%nh&%ﬁ@o@élﬁgl are

are both chemcally 1nert rovide sufficlent

siggitanaqusiy Gndrd slowbhamiilehe HéS'F%'a%‘taI”é'ﬁY plochiréntien reaction

m&&ﬁ'@mfas akby ab@émgﬁnﬂfé#%qaéodéﬁkﬂp@%%@hhﬂllatthle%sﬁécﬁgﬂ’ls
or.oe

h
reqchsac 3R 35 LRERTALI e Pt YRR G THRRARYIoCkIeHas Tor the
reaevtehbhiheakattion. rBds progassndaxt her @ batehtod cestinlvas process.
hydroxyl groups at the 2, 3, 3', and 4' positions and
f or b thireireuiated |postess-auenering Thearriedoul ncinduidtingethean

chhﬁln‘angﬁ‘?&hﬂcgopYn&{‘u?e ﬁ@FH 3 V%&epf%é\@% cQaﬁat‘icQ‘bl ?u%hém ation

mol ar eqU|va ents, IC&
fe%|°arm@<&UP\?@Fé1W§OUSo¢' i R# &?ddﬁélsh’c"‘f'\(/ intp ghis gscdatierntoons
Sugfidienti d&]&bb&tﬂaI&@EBtadd@@dmtlﬂtﬁert%srr@diﬁt-l' i® Peacﬁé’d aq{h‘@@th%
n o rox as So

f
tef el BB AiprB LIRS 2 e bRt |l By gy Sapnder of the
readtionl i Thés praceds amtiel a bytdh ox icoetjinuus Ipraes<cal ci um
hydr oxi de; or aqueous anmoni um hydr oxi decan be used to
querf@Howing queachinartheFeactionanisture cam baqeetrakizesiodythiegradition

of %Eué’(;hsaelc\?ﬁlfbr SRhHle Q&f@é&’é'h@@rocﬁ%ﬁ@ a%%oaﬁ%%gélgég,{% /thre

droxi de, that contai ns about
COFSPﬁ'lS%%lF‘F%Va'S%QTGSBW O)U%bcﬁahxdrzwwd'aa &h M@ﬁt@ﬂa@r@phvdrate
lm’pbﬂtlés 1Rwérd Pentishitandi ot hdCsits e aH $QdeoiSsolRFE i RBRN the

nchlng can be carried out by addition of

m%ﬁ%ﬁmPnE%ﬁ'%ﬁ'ﬁ 8 on mixture, by the dual stream
pr ocﬁ\‘?‘sSSUCPJIo&YG-eg?er%bB&HH r% ?eedpsrtl%%%sgan l!)enusee% as a process in

which the sucralose is purified at the sucralose-6-ester stage. In one aspect of the
invention, the sucralose-6-ester containing feed stream is concentrated and
extracted with an organic solvent as described above. After extraction, if desired,
the resulting sucralose-6-ester containing organic extract can be further purified.
The sucralose 6-ester is deacylated to sucralose, and the sucralose crystallized.
Because the sucralose 6-ester is less polar than sucralose, the partition coefficients

for the sucralose 6-ester between an organic solvent and water are much higher
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case pH and tenperature are controlled during addition

of the alkali. Quenching is typically carried out at a
w@RobasmMexrn about 8.5 to about 10.5 and at a PCT/US2009/039102

tenperature of about OOC to about 6Q0C. Preferably,

the pH should not be permttad to rise above about

10.5 during the course of the guenching reaction. | n

thsmaqed.sat.t@r E@arrt.er@cfasae SRR RGvbeh §RbFdaRE QUlenP¥nd
itio ueous al kali wi th sinultaneous

Wb OnFSFRETON: Ste THIEIETH BrAces s SCleBlL erisAtRA TP i organic
soivehorathéreshah Irmameﬁﬁralthe bheediisl Iutivat i Oterfigaly, QIﬁTe sucra|ose

1, X e al | t aneousl|

oG8l HRa NG a0 el liBoin SRSy BB RRL e R BeH betow,
in Mé\azhtﬁhe IsuAialase Geedtersisivepvertattiodiucrlvsehrforaqueidiaation.

al kali is added until the desired pHis reached. Then

the tenper at (f8verseP M icealonsr prifatende Saeraldse desired

l evel s for the remai nder of the reaction. This process

can 'HE SHCIRIAsEIP-BTe et piRiNg A UBP T e8d stneam typisally comprises
both E@dthlate Bndd BT 8I3Se- 6%@@Ch¢létﬂoﬂ§fo@&h§lﬂro$¢hr@§ucbédose 6-ester are

erlobEs B} KRBT AR, P oSas Sl el Pl 8B 0,
andg/a@49,685 nVernan,eU Snﬂatamoeﬁtmoawdalﬁl Kabkaraddsd Pat. iNdsy
6, éd& 9%%6 dn%. %E@%ﬁl NQa! es%agtrt ' glzsgtslg%@ogﬁgg Lkl bna us.

e desired 15" PEACh
Paf &H?eﬁﬁ%/ro@%h% dHES@f\eUrﬁarHat diube 3066/ LR8O 2UA1Lr By, U S. Pat.

PubGZ@dJeﬁ/oh%eidm f@fR%leQr%f e} ﬁa'BePJbe@@bVﬁUwai‘és 21PbeSKR de,

uQus process
0§ Bt R OOV 62238 (oo B ReLTATE G P by £ D225 B AL,
thé discladuatiet iod whizh g onrparhtbd HedéinyaRfEdréndeueous

hydrochl oric acid. The resulting m xture conprises

sucIfal esanplee &) aucrabdsecs-estar barn el hadhjizad ltaduerglose by raising
th&gh%rfgrr@tega%t.gmﬂar (A dtlrm!rl'att'aet% mdEREL &flcor a time
suffisiant te ﬁ@ecgrre@@mlmérthe suiteding grgumr@r(b) e tel‘tlary am'de is
reﬁ’rBGécﬁbﬂsfSr @xaﬁ‘ﬁﬁl@r stP&HHh @trﬂipﬂ'gg f Q%r%té;ﬁ@mo‘r @f’epb(%) l&§§@e

a‘{ rocess in which t sucral ose i's purif

Cagtf‘é HP bseltgnadysly: %’Pé’@ré'ml of FugRPsg G 8RLET B%‘SLHH%OS@ Ca” be

carrlederhtrhéthantbll”tenﬁaumhgllsﬁcﬁemﬁméﬂ'ioﬂfdec@ntrahsﬂlaft@rrfr@eﬁt%n reactron
s _concentrat and, extract an_or

ocfi SR e RAGEPHL I SRS SEhePad e B ety

acel@te whdn thdheuaraesd-biastergsicuablose-66aaesdter Themethli esger of the

acf?jrc%’trBeCr :ﬁ%ﬁvgafbv i@Mab6n f A (el redlfihd s@galo% @orrctg‘hfrﬁl %Quct

6- ester eac ate t'o sucralose,” and the sucra
digsplysdl dm wiabasd Because the sucral ose 6-ester is |ess
pol ar than sucral ose, the part ition coefficients for

the sucral ose 6- est@%ﬂ@é&&ﬂ%@gﬁr ¢ sol vent and

h th t on coef |cr nts
For Thedr Sty &l ey iaseR uarttb Paba e p et sibtpiose:
Suserti ge. is @dnigle dniemdityysweehenes ticatadao e Eedsh manlys‘ood and beverage

ap?[']éé.tﬁ)hgnaé Mel?§§ rnat&hﬁrda%ﬂtcgtigr{se cgaam ﬁcagc%: g(?rpctlu altcnreerxample

renmal ni ueous SO er na
beyﬁ'@ggsj(gog]b@gaéron sweeteners consumer products, sweetener products, tablet

cores (Luber, U.S. Pat. No. 6,277,409), pharmaceutical compositions (Luber, U.S.
Pat. No. 6,258,381; Roche, U.S. Pat. No. 5,817,340; and McNally, U.S. Pat. No.
5,593,696), rapidly absorbed liquid compositions (Gelotte, U.S. Pat. No. 6,211,246),
stable foam compositions (Gowan, Jr., U.S. Pat. No. 6,090,401), dental floss (Ochs,
U.S. Pat. No. 6,080,481), rapidly disintegrating pharmaceutical dosage forms

(Gowan, Jr., U.S. Pat. No. 5,876,759), beverage concentrates for medicinal purposes
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6-ester containing aqueous feed stream can be used in

a process, described below, in which the sucral ose
WG2@9t1&193 s converted to sucral ose before puriPCTHS10091039102

Conversi on of Sucral ose-6- Ester to Sucral ose The

sucral ose 6-ester containingsaqueous feed stream

typically conprises both sucral ose and

(Sﬁh‘ﬁr@SOfﬁ‘@t @¢oe%t@f4 538t Q&’t‘i@oufs%ﬁahﬁéjd'eghh@'sﬂgpenslons (Ratnaraj,
U%;cra ose -ester_ are discl osed

PafnNo. 6§8 P Govgzy, Jns ugs,7pa§4§os 65 @%oggsnd 5,374,659; and
B|ﬁse99854¥8ﬁ Nes1cb,409)407 488 5, e, 181, frilt Sprddas (ArN@nucu U.S. Pat.

238 358 ol B ko iy i floort BB s Tilence
U.5, BB NPOS, 3841 1)} S1d Sabiliz@ikorbROSH SOBNIB4Mekdiateeny).S. Pat.

Nd S%SE%%)GEQ%A?&Q%QA%%% ﬁ%je%ﬁrb% ?V\%egn%ﬁ%'én bguak%compllshed

2006/ 027
byzq)gwqjmpggt_%idmd "tastg ﬁgﬁng@toqglsynqwﬁ in thgart which are well known

tozg@ge/ ﬂ(ll%ﬁ@ﬂﬁ%hé\brt Sinth é?ﬁ‘é]lﬂf)ﬁglrj*réleg th& @Fotog’d!@;erf%rreacll ’lco in Merkel,
I SC
0ot 8@ BEE 136 ahd S mob & dREaNC ool o, (2)

sucr. -ester can be zed to su

"o SegRERRCRbE] PR RS SIS EF e, pb B SERsTRT by Yergence
todhe Etlowirat exaanplesiwhich idustiane bstudlcf nati lemit thoinekhdat.

renmoval of the protecting group, and (b) the tertiary

am de is renoved by, for g stream stripping.

Either step (a) or step (b) can be carried first.

Al ternatively, conversioneginsi¢igral ose-6-ester to
sucral ose can be carried I n et anol cont ai ni ng sodi um

nmet X|de A trans-es |f|cat|q£ ctlon ccurs t hat
f or e S EAARIE 1ES Fehct % HEPH I MESERe 6?' A@td”d%ﬁﬂ both
a Breh Aptractivet drytesa ¢ EXEl)e awhek exthact®u EAT DB)eofGhe Sikstrorganic

exBiEL @gssﬂ&egg %?Iﬁﬁ {zsnafsanydé,sfe%h%& @f M%heaﬁ#s? e%@8ktion

1 on
PrecRsFallss éa@béﬂanww iprtbel quetiwswe\re@dufwnmme@retlcal equations

fith AAISER Ml 1 OPHE W CARE L IFIgY rd R esHR (e G QfagFJhe of EHéerﬂBHQBd

is useful in the preparation of sucral oSe. Sucral ose
PPPSESE high-intensity sweetener that can be used in many

appl TOA o RS T e e e TP e iess ratio
of festeagus solvemib st ihercombirstdaanpresys fBQdSSIDn@Bm jprtbd diedts,

XEI‘QE@%}‘?W%% VQFlé’cﬂu?ﬁénuﬁw Bl &t @QFaﬁ:‘%n(sH&%E E?ack &hag!\@n was

ar naceu |cal 09I t10nS
adjygted mmamtzlﬁ@@w'vmmew estrapa@n yietsl. Bw%qmomf sucralose

ex@iadiddGhR ﬂh)é firkh o$gar'13 aloxtrbiet: 1E5dh'5f9r§_‘1 @\%Q’)rst é)@FHcgbﬁ( step I\II% shown on

a sor %ﬂ qui d nposi t1 ons
thg eﬁha gyis: Jbstmu@tvr ?fefﬁ?é&ﬁ‘ﬁb’é?tpr%e? ebm% proxress isghawn on
th@aight hNend 6xi890, 401), dental floss (Cchs, U. S. Pat. No.

6, 080, 481), rapidly disintegrating pharmceutica

dos afgsecandyenseen from Figure 2, when the mass ratio of organic solvent 14 to

combined aqueous feed stream in the first extraction step is about 0.4 or greater,
about 50% or more of the sucralose is extracted into first organic extract 16. When
the mass ratio is 0.6 or greater, greater than about 65% of the sucralose is
extracted into first organic extract 16. Surprisingly, the level of impurities in first
agueous extract 18 is reduced significantly, with little or no reduction in overall
sucralose yield, when higher organic solvent to the combined aqueous feed stream
ratios are used in the first extraction step. As can also be seen from Figure 2,
product purity begins to level out near 75%, when nearly 90% of the sucralose is
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(Gowan, Jr., U S. Pat. No. 5,876,759), beverage

concentrates for nedicinal purposes(Shah, U S. Pat.
WwWORN09838931, 522), aqueous pharnaceuti cal suspenBCDES2009/039102

(Ratnaraj, U S. Pat. No. 5,658,919; Gowan, Jr. U S.

Pat. Nos. 5,621,005 and 5, 374,659; and Bl ase, U.S.

Pat. Nos. 5,409,907 and 5, 2?5 137), fruit spreads
extARtRNHELTirst bkg@nicR3dkracNDs. 5, 397, 588; and Sharp,

5,270,071), liquid concentrate conpositions

(Antenucci, U S. Pat. No.plngdd2311), and stabilized

sorbic acid solutions (Merciadez, US. Pat. .

5,3 r apn acce

ool oot SRS e bt R bs BTN Mo T e prstiion
coeffigiene of suaralose b@tmeh @nlqn@amc phaaelmdaaquemm phesar eAquebls
solRRWE of 9uér5‘l%§@w§|‘é bljeﬁgre'drbttvlaﬁo% Earb@ E&{Sra ions. An

rkeP é

exanpl e protocols referre
equgt voIN@e oé e@‘g@; aqefate wWarithspadded tcuegh smél@tlor]\ﬁpd the two phases
miked 6Borddghly .TReteR HAHAGIRRES sEFRBRE! t@ca@lﬁoﬁy’&ka&e concentration

B BT RgE5 AREATB RSy E K VAV EParBCHBECcRY SlBEne ey

cohb@tra’umemflsocraloERMGesthﬁxmrdte p]ha%‘lbystf@(wmpér&rm of

h [ Iude
= BEETh E 43l 0e BT, OBTLS nalR G rlcRelr (orRee
coaseneationm (heXerB)jorofoeffirient KsiTheldaraar hedkvalaet therayre
reé‘&lﬂ/ §L%Fé{§§er%§<trE&%d$%QHgeﬁWl‘@@éfﬁteeﬁﬂars@Ct (12) to the
first extraction process. The calculations used in the
nmodel were derived from theessé scal equations fitted
to actual pilot plant data. Figure 1 shows a flow

di agram of the node ure 2 sho t he
o U ELORTRI PF B a w B 3 GHRCeTHAURR oA e saLed. Twe
dlﬁfaenbor@fanhsobdenbtogmajosaﬂmnungthueomdwfegd strbamedtios were
u i r actj.o
AR PG SR80 01 10 BRI g v
et@xétqca@ttt? ohhguaesulg Jatﬁsfwrt 0 TRt alm Table dquboiuentnfeed” is the

raﬂ&%ﬁcﬂhﬂne&&t\/bﬂﬁﬁé)% thid Sllg@nlcTs]%ﬁ/eﬁETwme Rlcratbie’ @nfifing aqueous
ract eq i ani c_extract 16 during the

ext t
regd b FarRtroGeols T 'SHB AN BRO IS eHI NS
comtednipgagtgowsffeédstreamr Abaiseis phe du%esk salt it hiee @tﬁ@é‘-lﬁ% IS
' nd " an
cop e bl b ReeARC OB T oS A s3G5 ot i Barep grom
the ondsinirerhase ré diums eXtetiiont rB@awsermulhlestﬁw sentastingadxviaes were
usal 8 this RO, Ovatuy C(ﬂlrd?ﬁ&@t;e d&RAHINed AYaBiiy ﬁcglrnech%fdatég%nd

sucralose 1s extracted 1nto first organic ‘extract
COMPEFY Wethferdlies HefMiRecHiNg*3MAlt dat er, greater than
about 65% of the sucralose is extracted into first
organi c extract 16. SurpritTabmglly, the |evel of
inpurities in first aqueous extract 18 is reduced

sC@dehtraaon | Iy, Somdnt:Febdi t | esRFaldue Gnedkict igan iwroovenadib (%)
Low 3.68 6.97 8.37 97.54
Low 2.95 6.17 7.78 97.31
High 3.69 13.77 15.00 99.99
High 3.91 14.46 15.13 99.94
High 3.76 14.69 14.98 99,98
High 3.18 13.82 14.95 100

These experiments show a dramatic increase in extraction efficiency when the
sucralose containing aqueous feed stream is more concentrated. These extraction

efficiencies were inserted into a mathematical model of a purification process for



sucral ose yield, when higher organic solvent to the
conbi ned aqueous feed streamratios are used in the
WO 008t13Aa%3 r acti on step. As can al so be seen frecT/Bb2909/¢39102
2, product purity begins to |level out near 75% when
nearly 90% of the sucral ose isextracted into first
organi c extract 16. Exanple Thi s exanpl e shows the
suglfaf§%F IRéreéHﬁ# ﬂ%e%%{&&&%@%ﬁ %Fﬁc%cg rﬁroﬁ‘rh §7 1334 E%Bé%g/o iraproves
coefficient of sucral ose between an organi ¢ phasé an
theg querall yighh akeucralgefeliuz Ss9b uvhemhgsing theigame selueniciodeed ratio

anBIrRIPAIER @f aktr¥@lohQisgdsar bohydrat e concentrations. An
equal volune of ethyl acetate was then added to each

Sﬁ' lIlhieQmscﬁi@drd dsrechtewdnhgﬁ ﬁﬁcrlldﬁe%QH% t&hmwabm. Ahd\ang
{ t phases se ar at ar.no ate .
ackelfbei e BERRSn R B Fitnehe T EHIRE v i eauppients.

val ue was cal cul ated by dividing the concentration of
sucral ose in the ethyl acetate phase by the
concentration of sucralose in the aqueous phase.
Figure 3 shows the effect of carbohydrate
concentration on the partition coefficient, K The

| arger the K value, the nore readily sucralose is
extracted into the ethyl acetate phase. Exanple 3 This
exanpl e neasures the effect of concentration on

sucral ose yield. Two different organic solvent to
sucral ose contai ning agueous feed streamrati os were
used: about 3.7: 1 and about 3.0: 1 (volune to
volune). The organic solvent was ethyl acetate. The
results are shown in Table 1. | n Table 1, "Sol vent:
Feed" is the ratio (volunme to volune) of the organic
solvent to the sucral ose containing aqueous feed
stream "Carbohydrates"” is the w% of carbohydrates in
t he sucral ose containing aqueous feed stream "Salt"
is the wt% of salt in the sucral ose contai ni ng agueous
feed stream "Yield" is the percent of sucral ose
recovered fromthe organi c phase of the extraction.
Because multi-stage contacting devices were used for
this testing, K values could not be detern ned
directly fromthis data and conpared to the val ues
determ ned in Exanple 2. Table 1 These experinents
show a dramatic increase in extraction efficiency when
the sucral ose containing aqueous feed streamis nore
concentrated. These extraction efficiencies were
inserted into a mat hemati cal nodel of a purification
process forsucral ose. Increasing the EXT2 extraction
efficiency from97.5%to 99.5% i nproves the overal
yi el d of sucral ose by >5.5% when using the sane
solvent to feed ratio and nunber of extraction stages.
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The di scl osure of the invention includes the follow ng
clainms. Having described the invention, we now claim
W@ b@figfibdpwi ng and t heir equival ents. CLAI M5 WBET/US2009/039102
claimed is: 1. A process conprising the steps of: a)
extracting an aqueous feed ﬁbrean1conpr|3|ng sucr al ose
wth a first organic sol vent "and producing a first
organic extract and a firgh a3 ous extract, in which
the organic solvent is inmscible with mater and a
portion of the sucral ose passes into the flrst organi c
Wiaktis g8imedisiopt i onal |y extracting the first organic
extract with an aqueous solvent to produce a second
or gami ¢ exproaeds cdftbrirgebentepddfeous extract, in which
the sucral ose preferentially passes into the second
aquenus extraatitg amaduedusibedstrédne csr@pasicg 3qtralwds with a first

or?élqrié ?&Leﬁtsar{deﬁ'x&f&rg%% ?l r&to?grrﬂé ext?gctca?\gceln ( %adleno%g gxgract in

aqueous extr m a concentra e
Wffieethesqrgemmsowﬁdt id)maxsditie withgvates amlra:emlpatoéuwe sucralose

Fm@ggeggﬁw@eeg”§bgﬁ@@&m%gm a second organi c sol vent and
producing a third organic extract and a third aqueous

extrgcet, dpﬁoH&ll\,Cé}(tHkﬂn§ @Iﬁ?@ﬂﬁit OF AR &xtreet WiRtar Squeous solvent
ich the sucral ose

to TR ool JropALeatiachie b ReCtH A B R A eRnr e the
su2raldseprefeestially passds mgtottbe eé@inth a]queWEEé)&ramt drelpinlhitisthe

se?cﬂ'{ouiacﬁfeogygxtrgct |%r X?IEQ‘E(?? Qaf claiml in which the

organi c So and Second organi c sol vent

are ct) he %H@erﬁragiﬂa'tﬁe ?ipét\éﬁﬂe%us %xtl:gg?tcpfoﬁ)ﬁeaséorﬁgnta&)éd

one of i rst organic
aq§8?W%ﬁ$déHﬁﬁWv§€§ a solvent selected fron1the gr oup

consjsting _of nethyl acetate, Lé acet a
/ so-cbr opy tr&E'{é?%fr? CORCHMERG aSE"’é‘% tfged ?Fr?ﬂﬂ‘ yithz gecepd
orgamjit seloettairg, prﬁ&d’:d’nm@ aetnhy brdﬁﬁtc&ﬁ@racﬂaﬁ&ykhﬁ'@ Gq@éﬂu}ﬂextract, in

[ S0 ket on t hyl ene 0
Wl’hﬁf or O eg?i?ﬁs o?gantftsgh% 1S lH’HnIﬁ%Ig unggV%Leéf %I’b n wﬁlclq%he
supragfserraelieyentiaity Paswes istogbe Vet orgehiscxedct.r om t he group
consi sting of ethyl acetate, /so-propyl acetate,
npr opyl dERIOSESS acgosingyto cliat hit whergiat $op b) §ocabmcyput
ket one, n-butanol, and m xtures thereof, and nore
pr efir abl JeqSReHSs SESIalR Hyin Wit Hedirstoraanig spiveeayd g

se@dnd erganiefsobkent 8k thetsanmé drgambsibedthe second organic
sol vent conprises a solvent selected fromthe group

const. st i Nhegdrocass oy bnyport af dainet hyd 3 ac ethathethe first organic

soﬁ%ﬁ]’: %arg E%{%c-:-ts%?&tl\?etn% sefdctel Q’P&ﬁll tl‘?eC&Ioﬂb %bnaétﬂ*’& gfj mgt%% Qée%ate,
ethyl acetate, /so-propyl acetate, n-propyl acetate, n-butyl acetate, amyl acetate,
methyl ethyl ketone, methyl iso-butyl ketone, methyl iso-amyl ketone, methylene
chloride, chloroform, n-butanol, and mixtures thereof; preferably comprises a
solvent selected from the group consisting of ethyl acetate, iso-propyl acetate, n-
propyl acetate, n-butyl acetate, methyl jso-butyl ketone, n-butanol, and mixtures
thereof, and more preferably comprises ethyl acetate.

5. The process of any one of claims 1 to 4 in which the second organic
solvent comprises a solvent selected from the group consisting of methy! acetate,
ethyl acetate, iso-propyl acetate, n-propyl acetate, n-butyl acetate, amyl acetate,
methyl ethyl ketone, methyl /iso-butyl ketone, methyl iso-amyl ketone, methylene

chloride, chloroform, n-butanol, and mixtures thereof; preferably comprises a
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nmet hyl ethyl ketone, nmethyl /so-butyl ketone, nethyl

/ so-anyl ketone, nethylene chloride, chloroform
wWo2aansmed , and m xtures thereof; preferably cRCPUB28%039102

asol vent selected fromthe group consisting of ethyl

acetate, /so-propyl acetate,gnpropyl acetate, n-butyl

acetate, nethyl /so-butyl ketone n- but anol , and

solVekt sEi6&ed ﬁ%ﬁ?@f@gr@@ﬁj céﬁérs%naro? ﬁ{y@gkéﬁa%w br%‘ﬁzl ﬁ.repéfg n-

acet at e. . process Cla
preBY'taﬁ%ta&%ﬁbewtvr atetys metftwﬁé?%@f%b'ﬁﬁtam%trbbvﬁeobaué@ruétures

théieef] antimeeHd drefetdlly eah pasde)ethylfarelats. of about 1.1 to
about 4, preferably by a factor of about 1.15 to about

2. 5,6.and Timerpoqesebecliaioh ¥ ibwhich, acstep c()fthabcﬂwenﬂ:atffoﬂ 6f the

ro f. an 0
coP et fhe dnueHIE a1 Bl B ekl Bhpdy L3 8 avou
4, prrferbbsey héackeref abogt d;rlédmatboemﬁaet\d anmate pheferdphelous factor

of BkbIRLY thSbalt 2 @ast about 1.0, preferably at |east
about 1.1, and nore preferably about 1.1 to about 1.6.

8. The pﬁ‘h@%?&e@é ofBYy BR€oOElaifdsal tB6 In WRich, |rﬂst@6'd§,hche
ous feed strea,%rg co rises | ess than about 10

pa\m%/o N gﬁ'c'%rf?) W&arlgﬁ tWS YIRS FXHBE AN thRanueous
extratiais at &dsb hbr(ﬁirtalt @sprefarabhle a6 Idababaliaut, fhdwhbee srefdrably

9 The process of any one of clains 1
ab%@tr gqr%darw% he aqueous feed stream conprises about

3 wgo to ﬂg%ce;g otbH b6 B ASRILPRY 2R~ e SHELAR! e

about 3wWm%to a
strﬁpg\r @‘rwsys mlghamaml.%ltod/v%égﬁal @rﬁp%c{rgﬁeg] or Iess than about 9

wtoaEdRanssibsHyRIates drlIbssBB R aBb&f el thtaARAHohPd k4. t O
about 7 wt % total carbohydrates, and nost preferably

abowg. 6 wm%ﬁr&eabeﬂhnwom B ¢igial 1 68 b@hmd:h&hé%qué&)s feed
rocess

f i ch
St%e-SWC et e 38 Utﬁyg’ufg r%pe 3’8“ 5?&2% %’6 9%0@ d%ﬂslf)%tpr%#fg% bly
aboeia s wt¥DtonBout 6tvzan% tetebcrhoinalratss, pp Ba‘ eretdvblyly aboult 4 at% to
a blo §9§ twt@’gto\% I%at*l%{%h ra(f%' Qﬂh%r@t ‘?%fo F}%&ga RIS q{l/% BQ['J 7 wt%

| east t ot al r at es.
tow 6@@§§quﬁteén9n% H@SBPre&rablw@bM ® WI_% fnakenit ZHvith éotal
cafsmgenkéat ed aqueous feed stream conprises about 10
W% to about 25 Wt % total carbohydrates, preferably

abouto. 12 The%rbcesalopaihy 3% vt daitat Ato ¢ af halyndhalkescentis
efea about 15 Wt 2%t o

Ly ot al
L e L T
prefiocally 2Bouktettieast 4P W% ngblyadrisahydratds . anditeorer wefesablphbout at
|e%rg)i3%e/0?gtap&a%g;§/d;atgg 11 in which the concentrated

agueous stream conpri ses about 10 wt % to about 20
W %110t alTheayroE@i3y dF 84 e 8ne of claims 1 to 10 in which the concentrated

aqueous feed stream comprises about 10 wt% to about 25 wt% total carbohydrates,
preferably about 12 wt% to about 25 wt% total carbohydrates, more preferably
about 15 wt% to about 25 wt% total carbohydrates, and most preferably about 18
wt% to about 25 wt% total carbohydrates.

12. The process of any one of claims 1 to 11 in which the concentrated
aqueous feed stream comprises about 10 wt% to about 20 wt% total carbohydrates,
preferably about 12 wt% to about 20 wt% total carbohydrates, more preferably
about 15 wt% to about 20 wt% total carbohydrates, and most preferably about 18
wt% to about 20 wt% total carbohydrates.
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preferably about 12 wt% to about 20 wt %t ot al

carbohydrates, nore preferably about 15 wt%to about
wQo13s19dt al car bohydrat es, and nost pref er abP@T/HR2909/039102

18 wt% to about 20 wt%total carbohydrates.13. The

process of any one of clai to 12 in which the

concentrat ed aqueous feed stteam conprises about 10

wt % a r

Sbol 12 T Bnap? e o G PRTYRS 22 R unhahE B chiratec

aqyBPes {eedrlraml SPraBtses abeut kW% tamboet u%www)eptahcanrbohydrates,

pr@féf'm%ﬁﬂélﬁt 1925wt°ﬂa4:o abbet 18 AERSDt fca My HACesHndChdid Breferably
concent r at ed a ueous f eed stream

atgh b s R 1 33 Sote caamdraz "% tot al

car ydrate SS O

Co T o i RedtR of BB BF Sans La%é%u%vv&cﬁ&hwg%rated
aquienps f%éstmbMOmmlsm @how Koot th Abat®as ot%l total carbohydrates.

car bohydrates, preferably about 14 wt%to about 16 wt %

t ot alS- carlherraesss @ anuade abeleine te L4t whighdbe coscentreged
acfu@o@@fé@ﬁ s@f@aWc@rﬁ&ts%g aB&Etb@Mg’/’o&EB %%out]-@ wiE oM Qg%ﬁ\ﬁdrates

in step a)
Prﬁ%%b'\‘ 3?‘?‘6 Jo4r W¥°ﬁé°fa.b9gft 1%w@°é>nﬁ°&a' §a'rb\9@m rafes: Pn@ mRYE Oerferably
aboae ds sitvernabout abauts Cotdl devbabhauited. 9, preferably
about 0.5 to about 0.9, and nore preferably about 0.6
to atfout TheSprodess of bey pneoesiained 1 amy 5 omerhich, ol stepd), lthe mass

ra%ig ot bhd ﬂsmllg%nlct%ﬁ/e%pkoofﬂer%u%?ué FE%;J sltIIeB SIS%% tr b §fgg(fbout

I'or o 'sacc des rea
0.8f prtefﬁéab,lna@lbaubgé taradpont 0% and n%%poeffeltalbé' @temt @dhtmabput 0.9.
saccharides in the aqueous feed streampass into th
first/-or gd¥i R‘!O%%?Froééf‘y oBR Al FliAIRT bk BF 'rgwéaahethetch@ﬁngw%
infpluritiBe coH prigdsaeBatHlofolscéHaritles, Oh G8dY §) GrehtereharP8GREST the

th extract nd the tetrachl ofo
U e AL oSO B RSl P sstia den T fretabeoulong
staragapass ieotthadtrst dr§anidlestrpetpend i stbp d)greter Blancoat bEthe

su ratl e]ﬂ t“u@fl%'o? mé %ﬁg%]c?ga%)es l%etﬁé gécotntaaaplgrggoﬁ t}a/xtract, and the

preferab rea nore
teg'a@aﬁ@rsapﬁmldsswe)preﬁf@nwtYr rgfaied inrthe ﬁ@cmwgarsic extract.

stream pass into the first organic extract. 19. The

prockks ofhesgcess@f 8y epaphElaiing b ta &7 dyuiniaho imstep a), greater

thé@'ﬂs% Sdré‘f@réﬂmegféa@é} tBan Sb%%n@fm&@rdréﬁéfélﬂy grRtter than 65% of
sucr al ose. S CO['%rlSl ng t he

thg 35 Blash th ¥ ?ﬁwafﬁaafarpaaa PR FEL rp
Conpfé Si %eﬁ*rg&(sg%?% %‘Hg o?gl Fﬁ% ?go flé%g]dltt %alg/r rﬁprlls&ﬁ the

consistin SUCra ers

stew Dhstgn@pépmmgkf)nddmi@@mﬂ tfwtsuo;galoswe aqueous feed
streamto forma concentrated aqueous feed streant and
c) eXtrach PrR§CENBRIHREEhtNeaterp %qerus feed stream

Wi th an organic
a) providing an aqueous feed stream comprising a carbohydrate selected

from the group consisting of sucralose 6-esters, and mixtures thereof with sucralose;

b) concentrating the aqueous feed stream to form a concentrated
aqueous feed stream; and

C) extracting the concentrated aqueous feed stream with an organic
solvent and producing an organic extract and an aqueous extract, in which the
organic solvent is immiscible with water, and in which the carbohydrate
preferentially passes into the organic extract.
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sol vent and produci ng an organi c extract and an
aqueous extract, in which the organic solvent is

WO poopAasiid e with water, and in which the carbobgTiD82089/039102
preferentially passes into the organic extract.21. The
process of claim20 in which, in step b) the
concentration of the car bohy&rate t he aqueous feed

St regm i STl'ie%B% %f R¥m 30fig% é'h % it%?gﬂtth& %ncte?trgggﬁlgf the

preferab actor of a
Caamvﬁﬁté the éﬁleqoaélfsﬁdoitr%?m bﬁc‘f‘@ﬁea%ﬂ‘d labe factar, of abguibdute about

4 Bre@eraB@ by T RacRir@st @66utof. 16 haiaBbid(2. 8 ardlmioRe ﬁ@f&@blﬂ/hﬁl a factor
rbo )é(c)tpa‘t? sucral ose 6-acetate. 23. The process.
0359 P% 20 to 22 in which the aqueous f eed

str es ut % _t ot al
car Gy dr Hedy 588 of 3Bun PR B rieh Heotet Garete is sucralose

6-geethghydr at es, or Iess t han about 8 wt %t ot al
car bohydrates. 24. The Pro_cess of any of clains 20 to
23 i49-whi 0. RrAeesa@fieny st elaigts 29 Feairtwhishitbe sqegsygifes

stN&a%l &&nﬁ@égtles]thM\ﬁ Oa/%&&tﬁi w@)%rt%m}é%@ﬁﬁﬁate@r &6f RE&a¥ about 9

%to a 9 wt%total carb drates nor e

Wtdr é?t@l %W\}hvmﬁ% 'ﬁi%hﬁa abput8 Wé°/w0%'tcafbcﬂhvd rates.
d till out 5 wt%t
ooy et ok appah afis E24 I BEH e afiusousioes
stadaoutonBpnige3oatboutad auto o attoUt tLOtwtPo traalbaablyahyatagss, pé&ferably

abbl€ 3RIt9E ?osé%é?ft Al %l;fa %b@ﬁyo%gtets Ombie {n%fé’é@ﬂ)l\g'!ab%ut 4 Wt% to

concentrate strean1co
abogh §twtytakp l%atrmfmdrita&tﬁ@ﬁymrat@sferqﬂheﬁbcvtettﬂ ytaowboult 7 wt%

totef@8fbohddratdd) bRg MosE ?Fé@aiawa%ﬁ@e v@cwtm&t@rﬁ{oﬁ&&m y
Ca&? ut at |east 13 w %t ot al car bohydr at es. The

gag:e%f any of claims 20 to 25 in which the

d f t bout
e BB Bl BBl SO SO TP LR B GNspl rc
acaboud fet@ stetint @naiyses aBoutvetdedsvtlalwi®atdiehgetbatiyelsatesyor e

prgfe? tﬁ% Q%L}f aettié’é& léfbvt‘% %tgpca?gaﬁidlrgtés Vgnoé’ %g%argv\&eg%r?%y about at

car ydrat es, y dbout
'e%ﬁSdt}tWt?@t%ta%ftré?la){dréf@ﬁbohydrat es. 27. The process of

any of clainms 20 to 26 in which the concentrated
aquedus fIREPreEsse RAPBYVRHFIPERS2QBbER M ohishdhe songspiratego

aqulednd tébdktﬂééﬁb@ﬂb/pd‘fs% aBoutPreehehab layoatoms) Wt%?co\lbil Oéa tdhydrates,

orBREtty 2Bodk vt bR alBloD e oY s LY Bl R alererlly

aboot 15 prted mramw 28l tat8! seBoltydeatahicartd Bostyiréteratiipbbout 18

W%@E?%Q%r%ﬁﬁ?ﬁ o8 Cgﬁggh%?&gss of any of clains 20 to

e concent
27. The process of any of claims 20 to 26 in which the concentrated

aqueous feed stream comprises about 10 wt% to about 20 wt% total carbohydrates,
preferably about 12 wt% to about 20 wt% total carbohydrates, more preferably
about 15 wt% to about 20 wt% total carbohydrates, and most preferably about 18
wt% to about 20 wt% total carbohydrates.

28. The process of any of claims 20 to 27 in which the concentrated
aqueous feed stream comprises about 10 wt% to about 18 wt% total carbohydrates,
preferably about 12 wt% to about 18 wt% total carbohydrates, and more preferably
about 15 wt% to about 18 wt% total carbohydrates.

29. The process of any of claims 20 to 28 in which the concentrated

aqueous feed stream comprises about 13 wt% to about 17 wt% total carbohydrates,
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aqueous feed stream conpri ses about 10 vt % to about 18

wt % total carbohydrates, preferably about 12 wt%to
W@bwot3718 wt % t ot al car bohydrates, and nore pre¢BDsI90Y039102

about 15 wt % to about 18 wt% total carbohydrates. 29.

The process of any of clai n& 20 to 28 in which the

concentrat ed aqueous feed s Peam conpri ses about 13

pr%@bﬁfiﬁb?%&)@tg/o%(gﬁéﬁl? V\f‘ ?%PX%E \F a%r g%@ rg greferably
abpwl £5 pit%f terabionty 16 MGUt totd omt%mdraéeﬂaut 16 wt % t ot al
carbohydrates. 30. The 1process of any of clainms 20 to
29 i39- whiTER PrecespPhaml ef dYmpett toctshinr Whigh the ergrpisisolvent

coﬁ@'n@é‘d @dolf/émaéwecgrr@mhs QRS pSEdnBBLing orrmehm a@@t%t@te%yl
acet a acet at e,

achiaER 5 bepeg| Auete A B BE PR, Tt PRy P SEre, ety
et tkeydne/ sttt tiso-bltet ketene, metthyl /sbmyirkytonleemma/lene chloride,
chfs%flayrlp 212 %tuﬁg}'lo? r%n%emlx?l:ﬂ'leg rtl‘t)%r%fmgré}e%lﬁ e}ﬁ prlﬁ%g% ﬁolvent selected
fr@@tl@:w@@pfepmﬁtmgeofgatbﬂ@cemﬁ@u 80 lpng)ybﬁcet;auwn RropY! &cetate, n-

bu/qa %cara@@%emr%@tb@tyu ReRIn@PH! buR&sdl Al mikiiek lkh&est 3h8 more
/'so-b r%'? ket one, n-but anol and m xtures

pr?fﬁ@rb FOmpries W 358%@F%r abl y conprises ethyl acetate.

process accor to any, of a .
o didls e P Ay eiadony Leides ob ek sftisasivgomerising
thé bieps W€ dedaytatiof-of she sudralosa+6raske@rse suaratbspuand pumfyirgrchd
isdlactmga{hle%g&atﬂoese.sucr al ose.



