WO 03/087116 PCT/ US03/ 10210 METHODS AND COWPCSI TI ONS FOR ALTERI NG THE
SWEETNESS DELI VERY PROFI LE OF SUCRALCSE FI ELD OF THE | NVENTI ON [ 0001 ] The
present iwWOeawsTme t eaches novel conpositions and net hods fPor/tsby/ering t he
sweet ness delivery profile of 4, 1', 6 -trichloro-4, 1',

6' -tri deoxygal actosucrose. This invention also teaches novel uses for
conpositions conprising 4, 1', 6 -trichloro-4, 1', 6'-

tri deoxygal act osucrose. BACKGROUND OF THE | NVENTI ON [ 0002] Sucral ose, a
sweetener with a sweetness intensity several hundred times that of

sucrose, is derived fromsucrose by replacing the hydroxyl groups inits 4,
1', and 6' positions wth chlorine. Synthesis of sucralose is technically
chal | engi ng because of the need to selectively replace specific- hydroxyl

groups wi th Gl ioi ANEOMPOSETRORSGORNAL PERNG I RLRS
including a highly reactive prinary hydroxyl group.” Numerous approaches to
this synthesis have beenDHENVERW @R(HdE.E OFSYCRAD.OF @t ent Nos. 4, 343, 934;
4,362, 869; 4,826,962; 4,980,463; and 5,141, 860. Such approaches typically

provi de a product that contains varying |levels of other hal ogenated sugar

derivatives in addition to suggabose TaEsvvEMPRSNOf hal ogenat ed sugar
conpounds present in product  m xture nmay vary according to the synthetic

and purifi caf0®H] Tbepesenidarentina teahkesprmveli conpasiticonaid methedofor aherng/thehesi s
ens_ PULLLLGEL Ay e OB0RL OB oL s o Al a1 spnd o1

substances are ose 0 I naty D0/ 01253,
whi ch i $nv@XH6eaIsh YeabRe3aiopelnake thr Rymbefiessneempheingi 4).1°, o elialles-4,q° ret hods
for altering the sweetness delivery profile of sucral ose via the

combi natfieFeXyeAladoUeEsese and 2, 4- di hydr oxybenzoic acid. Similarly, WO

93/ 10677, which is expressly incorporated by reference herein, relates to
a w de range of indigestible conpounds that are effective elimnators of
undesi rabl e conponents of BA{EKGRENROF TEEINGBNTON i | e of sucral ose. 1

WO 03/087115$§§gl EQ%{lg%QO &$004%,§cant attgntion has heen paid, Bomever,
to combi nat i GARVAPUGHAICRe, & gveeqner Wjth Agweatnegs iniegsity ey Gabpg P it Ys e
and ot hgpcrBa, PORPRLE Groft dRFosd 8%/ Ir¥AhdiNS e hBRXHT £28M inits 4, 17, and 6° positions
with chlorine. Synthesis of sucralose is technically challenging because of the need to
selectively replace specific hydroxyl groups with chlorine atoms, while preserving other
hydroxy! groups including a highly reactive primary hydroxyl group. Numerous approaches
to this synthesis have been developed. See, e.g., U.S. Patent Nos. 4,343,934; 4,362,869;
4,826,962; 4,980,463; and 5,141,860. Such approaches typically provide a product that
contains varying levels of other halogenated sugar derivatives in addition to sucralose. The
types of halogenated sugar compounds present in product mixture may vary according to the
synthetic and purification routes used and the particular conditions of the synthesis and
purification processes.
[0003] Combinations of sweeteners and other substances are known to those of
ordinary skill in the art. WO 00/01253, which is expressly incorporated by reference herein,
relates to methods for altering the sweetness delivery profile of sucralose via the combination
of sucralose and 2,4-dihydroxybenzoic acid. Similarly, WO 93/10677, which is expressly
incorporated by reference herein, relates to a wide range of indigestible compounds that are
effective eliminators of undesirable components of the sweetness delivery profile of

sucralose.



inventions provide m xtures of 4, 1', 6'-trichloro-4, 1',

6' -trideoxygal act osucrose and hal ogenated sugar derivatives as well as
nmet hods oWoaBwgrieg t he sweet ness delivery profile of 4, PCT/US03/10210
6'-trichloro-4, 1', 6'-trideoxygal actosucrose via its conbination with

ot her hal ogenated sugar derivatives. SUMVARY OF THE | NVENTI ON [ 0005] The

present invention relates to any conposition conprising 4, 1', 6'-
trichl oro-4, [P004lScant attpabey §as bren@side hoxevenria cambingtisns afife Lh# tgeriated

sugar dej ivadi\ j r oyl fromihe group of the foll ow ng
fo?rrul ae‘I’(II aél Itﬁ??c’%\‘{fﬂ%ﬂgcr%ﬁ%)a%g}eziﬁ!riﬁg%ﬂe&gerdesﬁlg%rs&eeﬁltvg aesﬁgl?ﬁ B %r oup, an
acyl gr anpgntons ardvadeagenurat ofig, 1’ R2 -téiokloRB34 1 e s@eideyleilatOplicesRind (a) a
hydr oge :i\tom agd a %drogy groug; (b) .a hydrogen and a hal ogen atom (c)
a hal ogﬁl}ha QReBACA KB R HRtEGe AS el ap msthods gi alterimg dhoosieeticsupelvsty riofiledrfogen
atom R4y 1R%. [ ' &R QK OXy
gr oup, gzt, 1a’% htglglgagél’aﬁg?n @ﬁ%a%gagﬁg%%%gg E%zﬁ%%’é«%??l&%%ﬁ%al%@%ﬁd)

wher ei n supar degiyativesnt s a hydroxy group, an acyl group, or a hal ogen atom
R2 and R3 respectively represent: (a) a hydrogen atom and a hydroxy group;
(b) a hydrogen and a hal ogen atom '

SUMMARY OF THE INVENTION
[0005] The present invention relates to any composition comprising 4, 1°, 6°-
trichloro-4, 1°, 6’-trideoxygalactosucrose and at least one halogenated sugar derivative

having a formula selected from the group of the following formulae (I-I1I):

R1
R4

R8 RS R1

R3

R7

R9
R6

@)
wherein
R1 represents a hydroxy group, an acyl group, or a halogen atom;
R2 and R3 respectively represent:
(a) a hydrogen atom and a hydroxy group;
(b) a hydrogen and a halogen atom;
(c) a halogen atom and a hydrogen atom; or
(d) a hydroxy group and a hydrogen atom;
R4, R5, R6, R7, R8, R9 and R10 represent a hydrogen atom, a hydroxy group, or a

halogen atom; and



(c) a halogen atom and a hydrogen atom or (d) a hydroxy group and a
hydrogen atom R4, R5, R8, RO and R10 represent a hydrogen atom a hydroxy
group, orweoasugen atom and Rl (111) wherein Rl repre®emusoaiirydr oxy
group, an acyl group, or a halogen atom R2 and R3 respectively represent:
(a) a hydrogen atom and a hydroxy group; (b) a hydrogen and a hal ogen
atom (c% a hal ogen atom and a hydrogen atom or 3 WD 03/087116

Y 0 (d) a hydrox¥24group and a hydrogen atom and R5, R8, and R
10 represent hydr ogen at om hydr oxy group, or a halogen atom [0006]
In this enbod| ment, the hal ogenatjed sugar derivative may be in an anount

f rom about R8. % to about 2.0%|of conposition by weight and the 4,

1', 6" -tri 1', 6'-trid osucrose may be in an anount from
about 98. 0%t o abouf\ 99. 999% of ition by weight. In another
enbodi nment , i rati R nat ed sugar derivative to the 4,
1', 6" -tri "+t rideoxygal acfosucrose nmay be from about

1: 99,999 ta@za 1: 50. O her f the present invention may
i ncl ude consumer [products, i eteners, and beverages
conprising the conpositions of thejp i nvention. [0007] The present

invention also relates to any conp®sition conprising 4, 1', 6'- - -
trichioro-4, 1', 6 -triaﬁoxygal actosucrose and at | east one hal ogenat ed
sugar derivative wherein the hal ogenated sugar derivative may be in an
amount fwhereiabout 0.00 1% to about 2.0% of the conposition by weight and
wherein the 4, 1', 6" -trichloro-4, 1', 6'- trideoxygal actosucrose nmay be in
an amount fr ol EPEFENSS Ny SpwlEn goyIguam, 6F a halesecdaosi ti on by wei ght .

R2 and R3 respectively represent:
(a) a hydrogen atom and a hydroxy group;
(b) a hydrogen and a halogen atom;
(c) a halogen atom and a hydrogen atom; or
(d) a hydroxy group and a hydrogen atom;
R4, RS, R8, RY and R10 represent a hydrogen atom, a hydroxy group, or a halogen

atom; and

(IID)

wherein
R1 represents a hydroxy group, an acyl group, or a halogen atom;
R2 and R3 respectively represent:
. (a) a hydrogen atom and a hydroxy group;
(b) a hydrogen and a halogen atom;

(c) a halogen atom and a hydrogen atom; or



[0008] In addition, the present invention relates to any conposition
conprising 4, 1', 6'-trichloro-4, 1', 6'-trideoxygal act osucrose and at

| east onewbaBogamat ed sugar derivative wherein the wei ghtrcratSoyimio t he
hal ogenat ed sugar derivative to the 4, 1', 6'-trichloro-4, 1', 6'-

tri deoxygal actosucrose is fromabout 1:99,999 to about 1:50. O her

enbodi nents of the present invention may include consunmer products,

conbi nati on sweet elf¢rydey epenpeandgdsydragsnptdansiand t he conpositions of the

present invengi Yet anot her enbodi pent of the present invention
conpri ses net %x%,%g%qgr{:%rﬁse 33?‘%"’5% f”t’i‘e%g?@@f‘?m’ rbfile of 4, 1',

6' -trichiabsgendiond. - 6' -tri deoxygal actosucrose conprising the step of
supplying a cq sition conprising 4, 1', 6'-trichloro-4, 1', 6'-

tri deoxygal ac[toggé)ﬂéfld@é cgwgdipent.dhe halpgrnated sugarsigrivetiveuna belieraneatdiume

wher ei n i At | b : rivatjve, to,the 4, 1',
o -t 1 cr o e aNooRld fhaufl OBt R AR AP VB B S ot Bl
about 1:1500’-fridedjgalettshaosembp tie ireat ardurt frenpaeseds.o0dyts aBbht®9 Joebases to
met hods tHf r ovi. di ed .consuner product to a

an.artificiall weet ened .
Subj ect , TRGFETHITHE wEhEck anslier Fobodikibite waighae et BRAGESet L gar
artificig@hivitieveehensd, G’Ot’x}ﬁ:HIHPdS-ArPI’QQUﬁ{deB%YgaﬁﬁfHQﬁérﬁ% Baf BIRBHNusE! ect ed
fromthe group consisting of sucralose and a hal ogenated sugar 8er| vative.
The WO ng%EﬁmbP@ﬂ ilSJQOg)tlmzemOderth@pmmﬁnmtjorcmapriricﬁeiea:nysumer
conposi t}] L.8J a0 ctrichloro-4. .1 6" - .
11 oox ot BB HalEn Sweptaners apd bhiias® Spippsing U8 ompasitians 94/ prrecnt
[ 0011] Yetermmioat her enbodi ment of the present invention conprises any nethod
of providi ng § afti ficially sweetened consuner product to a subject,
wherein the s8 5@0 hegggient pEntanAl felalsdn pRarampefeionedonsging 4é . &f f ect s.

The artificeibfl-hyi S8eeiRBErkLERAZHIEE. 4 d%“:b%tl o%loﬁgﬁ%‘éigﬁa@d&%ﬂ@gnd

sel ected fromthe group consisting of sucral ose a ogenated sugar
der i vat i weereilike balagenatad spgadiecivatineymaobemi swnanmt fronpebsiit 0.001 % corpsduws i ng 4,

nal ogendt o LUGEo AR Py R GRS AGRIR G hdr- GABEUPRER(L T 1 he pr esent

i nvent i afidécdyghlstobroRMAABe HOMUm Sund Fomt Abul FHMith LG 09B96T, FQRs UNer
targets concerned about the effects of artificially sweetened consuner

pr oduct SOMPREHIEN Ry ¥agkif f ect s are sel ected fromthe group consisting of
(L CeLenuoanyan e abankisel ol ah el A5ag 6t Bue PR L)
6’-trichloro-4, 1°, 6’-trideoxygalactosucrose and at least one halogenated sugar derivative
wherein the weight ratio of the halogenated sugar derivative to the 4, 1°, 6’-trichloro-4, 1°, 6°-
trideoxygalactosucrose is from about 1:99,999 to about 1:50. Other embodiments of the
present invention may include consumer products, combination sweeteners, and beverages
comprising the compositions of the present invention.

[0009] Yet another embodiment of the present invention comprises methods for
altering the sweetness delivery profile of 4, 1°, 6 -trichloro-4, 1°, 6’-trideoxygalactosucrose
comprising the step of supplying a composition comprising 4, 1°, 6’-trichloro-4, 1°, 6°-
trideoxygalactosucrose and at least one halogenated sugar derivative wherein the wei ght ratio
of the halogenated sugar derivative to the 4, 1°, 6’-trichloro-4, 1°, 6’-trideoxygalactosucrose
is from about 1:99,999 to about 1:50. '

[0010] Another embodiment of the present invention relates to methods of providing
an artificially sweetened consumer product to a subject, wherein the subject does not exhibit

fluid retention. The artificially sweetened consumer product may comprise a compound

selected from the group consisting of sucralose and a halogenated sugar derivative. . The



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0014] It is understood that the
present invention is not limted to the particular nethodol ogies,

pr ot ocol swopBlosame reagents, etc., described herein, as tResaSomy2vary. |t
is also to be understood that the term nol ogy used herein is used for the
pur pose of describing particular enbodinents only, and is not intended to
limt the scope of the present invention. As used herein and in the
appended WSHINgE produe rgit)h@qmmsefa@y frempesition gomprisargd,"If e trictotoudlel ’, @1 ur al

el er enceidiohfitcldoRanbaK LRIl padleahas ss oberh se. Thus, forexanpl e,

a reference "0gena T ef erence to one or

nmore hal ogenat(ﬁnl‘ﬁﬁgmﬂodwnemtﬁMt aNfle ipRsbhtdventn c¥dp gtk 3nf ARiRAf o rknown
to those skiJled in the art and so forth. [0015] Unl ess defl ned othervvl se,

al |t echAi¥ingpyatificiallyispiestenesd auswRerPTRIE Ia Firbjest, whﬁ@elsahpesummcngs as
commonl y LLL:d 0
i nventi o%&t{%ﬁgﬁ%@@g %br?él?{oéﬁgar%%?]&ﬁ %E%e%(%g{gfdcga Itéy%n%atg{éa%’l?% Onsu g Q:feé]%cﬁl bed
her ei n, Blay lsomghse ampmum(mmcadd‘roumﬂmrgraipscom'smmgbf mtra&qalamah ﬁmlbgéliatéd”lose
descri be epein can.pe us n ractice or testing of the present
i nventi o%lggAfi ?nvd"‘gg%ngﬁ? §°@PF‘§HPW§P‘§|I‘P1£%‘?°§IH”§8 8‘?%8‘?‘8?%951%0@%%&8 terein
LN the I cRAlors 2} ¥, 65ioABAIAIsbErB Tl ROSLORMARELG! ka0 R L916] 4, 1,
6'-trichloro-4 6' -trideoxygal actosucrose: as used herein, refers to a
prepar ati on ofooégl]:AafWéb@ ampogdiesti obthedressphipvention relatsh tamethbos crﬁmmqmg, one
or nore t "Alte

Vol tori g QR A i BT L e e L0 B AL MBI PPl shpeiGied
change. msumedpﬂodm&s,nyhéfahttm ¢fifigts dre Eamﬁtf fiemghe gxlo:up ebn/shsmg fof ﬂﬁldOf
sucr al ose y activities at or exanpl e, change the sweetness
del i ver yreberngf’fllaﬁ‘!l 8}% %F’&P%E@dte‘iﬁgﬁe &iectivities that affect
characteristics of sucral ose such as sweetness acceptability, sweetness

onset, sweetness intensity, aftertaste intensity, bitterness, sweetness
duration, pleasantness of BRAEF&EHRIPTIONDRIHE FIIURE and quality of taste

as "artificial, nat ur al 001 everage: as used herein includes any
non- car bonat e@%?f%lg 8‘&"8&“335‘5\%‘]&5"3 i,thg‘leo APAANG ot col a, soda, diet

soda, juice cocktail, root beer, birch beer, any fountaln drink, sparkling
fruit juice, water, sparklln water tonic water ort drink, fruit
DETAILED DESCRIPTION OF THE INV NTION

[0014] It is understood that the present invention is not limited to the particular
methodologies, protocols, pH, and reagents, etc., described herein, as these may vary. It is
also to be understood that the terminology used herein is used for the purpose of describing
particular embodiments only, and is not intended to limit the scope of the present invention.

| As used herein and in the appended claims, the singular forms “a,” “an,” and “the” inélude
plural reference unless the context clearly dictates otherwise. Thus, for example, a reference
to “a halogenated sugar derivative” is a reference to one or more halogenated sugar
derivatives and includes equivalents thereof known to those skilled in the art and so forth.

[0015] Unless defined otherwise, all technical and scientific terms used herein have
the same meanings as commonly understood by one of ordinary skill in the art to which this
invention belongs. Numerous methods, devices, and materials are described herein, although
any methods and materials similar or equivalent to those described herein can be used in the
practice or testing of the present invention. All documents cited herein are incorporated by

reference herein in their entirety.



juices, isotonic beverages and club soda. Beverage may al so include any
fermented or non- fernented drink such as any beer, including ale, pilsner,
| ager, orwoasiogaté on thereof, malt |iquor, red w ne, whi PeTWisog1028par Kkl i ng
wi ne, fortified wine, wine cooler, wine spritzer, any pre-nade cocktai.l

m xer including margarita mx; sour mx, or daiquiri mx, any fernented
fruit or_tea beverage, hard |liquor, and any flavored |iqueur such as

br andy, E@ﬂﬂ&ﬁﬁ@, bitters, or cordial. Beverage nmay include any liquid or

dry dairy, m r A roduct.,or, .a |iquid or dry dairy, .cream or
mik substi tutdé)lgﬁghp ég’a{%ﬁ%ﬁ% ?ciallf‘g"ﬁ{o%?’ﬁ%ﬁ LSHEE ey as U é?l%defcaef%@rrer,
f1 avor edaprepanion of sycrafbskinprideusther @mtbdudss QrA-a5 SEHSEEhIR, |dhe BE AKEt and

the like 1Bever ge may also include any fruit or vegetable juice I n whole,
concent r 4H8@FaG SUBH Bdvesofomeldishny conbi nation of fruit and vegetabl e
juices or othejbevRRHLE a1 teBEVES I ihcl ude .cof f e cof fee
drink, any co fee?f I a\@/%ri ﬁgesyg’up,gsqggg?}yﬁeg‘e%% %asgs, an éiﬁtdo%éoc glfe %g%{ﬁé'??r as
any co nbehkeage.oAs ofedlmyeiof “dliesng treesy@eingssi delipemes&ld of Eudr&labﬁ,’dmfap iBlude

Bever age . al incl ude powdered drink m xes of any flavors, including

i xes _re?qgu{g tleﬁdﬁzﬁt #?é eﬁiﬂ?elf’j ngt s’é’\ﬁ%téfséﬁlé V%P&fgeﬁsuﬁﬁl%ﬁef FUsBBAst i tuti on
to fl ui dadtiities thAQLRLt dHarieiatidsUT sBNBRLE AR asdWedtied a@&?ﬁibﬂit%,%e@&%?s any
conbi nation or pernutation of sweeteners, including cofbinations o

sucr al os@ses §WEparSSANteaYtYa pltertaste intgneitiy bitemesp owastsessmiuratipo) eastetness aft ane,
neot ane, 1.0S] gl ycgse, f. e,.levul.oase .. nmaltpse, |actose, any
sugar al %%%{%Fﬂ,e’ O:‘(])ér;@? %lo]ln,g’ %@Iqutag{y?&té%’ %sar?ﬁtll Cd‘lg3 bRkt i on sweet eners ~ may

be granul ar i [00fl8] Bevdrage:n@yusbé hermirainyludéshaly rodidatiohgtel of Barbstaiied®s powder ,
l'iquid O%eve%rgl'slg The  conmbi nati on sweetener may consi st essentially of

sucral os _ Ihist A% i CBIaVQ?dGBSﬁBtBSPﬁ?ué“PCFP‘&B%BFCMM@T , Burlehesnemymay
consi st gsa@iM daht, ¥pakiig E’ﬁ%}jﬁé@, v, &afa PlterSHHE v@ﬁaxq%é(gr{ Q3. fja?tﬁt 0S¢€,

mal todextrin or water. [0020] Consunkr product:’as use rern rncludes
fruit privngstisotouictpeneragesppliebibrods. Pavmsagy rehy dles inchue may &desntefl ol hbn-

ks, i -1 d it . ..Co oduct. _may .al so
Phet ude orbdie@UEHE S Sy btk ine g 1R pilgher sty o Rbaben HEGER B cheese,

i ce crealiquorCred Wihd,wiifeozian, spadling wiXdJtiified Wk, Wik dd&; wiRRBHIRE, ARy 0duct
al so includes, baked goods such as breads, doughnuts, cakes, cheesecakes,

dani shesPrepaadeogktail pger inplygue narsgakitesouswohes daiguigioriss ayy fenheited, and
vaf ers. faRsHIEbhePERgY Ghrd lmﬁoﬂ%ﬁﬁ afty hE@ el {181%'6? L8ch as brandy, schnapps, bitters,

or cordial. Beverage may include any liquid or dry dairy, milk, or cream product or any

liquid or dry dairy, cream, or milk substitute such as half & half, non-dairy creamer,
powdered creamer, flavored creamer, soy milk product, and lactose-reduced milk product and
the like. Beverage may also include any fruit or vegetable juice in whole, concentrated, or
powdered form and any combination of fruit and vegetable juices or other beverages. |
Beverage may also include coffee, any coffee drink, any coffee flavoring syrup, tea, iced tea,
and cocoa, as well as any combination of any of the foregoing in powdered or liquid form.
Beverage may also include powdered drink mixes of any flavors, including mixes requiring
the addition of a sweetener before or after reconstitution to fluid form.

[0019] Combination sweetener: as used herein includes any combination or
permutation of sweeteners, including combinations of sucralose, saccharin, aspartame,
acesulfame pbtassium, cyclamate, alitame, neotame, stevioside, glucose, fructose, levulose,
maltose, lactose, any sugar alcohol, sorbitol, xylitol, and mannitol. Combination sweeteners
may be granular in form, but may be in any other suitable form such as powder, liquid or

syrup. The combination sweetener may consist essentially of sucralose. The combination



such as ready-to-eat cold cereals, grits, hot cereals, granola m xes,
oatneal, and trail m xes. Consuner product includes condi nents such as
butter, p&¥amnawstwter, whi pped cream dulce de |eche, sorCTArSeam21BBQ
sauce, chili, syrup, gravy, mayonnai se, olives, seasonings, relish, -

pi ckl es, sauces, snack dips, ketchup, salsa, mustard, salad dressings, and
pi ckl ed peppers. Consuner product includes snack foods and confectionary
pr oduct s S¥GeRPESNApRINSishagsentially ed dusrgloscanidycdraersucias dex&@Bé] Yactgsaocol at e
pr Od“CtS’milf?)'dlaitﬁﬁ%?waﬁér“'t chews, marshnmal |l ows, chewi ng gum bubbl e gum
gummy bears beans cararrel taffy, pie f||||ngs syrups, gel
snacks, ni nts[O(mmtﬂzmluthlp%du@n% Qée%%?éxﬁmc%@%ﬁﬁ rﬂu@%‘éﬁ&h Jicl udes neat
products such as hot. dogs, canned fish, sausage, g canned
meat, del %ﬁuéﬁlﬁ@étleuléﬁdnam@ﬁéh%cfmmmks @olmbumfs apddnlmkﬂpraaﬂs:l(udzmlnﬁeeups

consonme i ncludes dental product's such as
t oot hpas (ra&ﬁgteﬁtg gHS{) %lu&oﬁ%wsﬁ Sodlér%f’m’én 1k 1 SESReProdylyfurh ahehesprar

f I uori de iteraredrmEing m;lkafrdzmmguﬂay@ugﬁbm th@QRQ.UGBﬁSLﬁ{éP?Hﬁhct all§bcllnls'ﬂ@§s
cosrretlc alggl %ut@} gs s'pcr() pstick, lip balm | oss, and

pet rol eur] o]} tS,|Cﬁ1§qSuei§§chHIéqsa@e§mhe§; plaﬁtéln% pinschagsts,

non- t Obaecéklésn sddnes, cPRAEROmBUDR! bid W 8Rrs. (UM Uﬁﬁ Qﬂ{cl gpg%élt lORs

chewabl e medi cat | ons, cough s%/rups t hroat sprays, froa ges cough

dr ops, aﬁ‘ﬂ‘i}b?ééﬁ@rYrta’reap?Q}é@éltegs gtk hqtoa‘@ala,ganogefmxmmzemsal anl tedil miesber

pr epar at | r.es, .rapi abs bed | conp 5| t| ons,
@H&m& @cﬁic ﬁich}d%p cc%dugx? {s 8?“:%% R @g?%??% Eﬁr’rfﬁf&‘gﬂﬁf

stabl e foam conpositions, rapi ggm

forns, bév@chgesoumemm BBQ&&ué@bhxhrr%dnplgmy B4 BRSER, oARYSQMSnings, rehsh
phar maceut 5<§e5 suspens ons, liquid concentrate conpositions, and
T

st abi | i zBY*ESrBPEeSatiag §615u]§‘?t‘ém§ salto Bt stlad frsssingss and pieklsdpegricons,
emul si ongonfiRer Mﬁ?ﬁﬁltﬂhégﬁﬁgﬁds%ﬂh oSFeURINLS p[ﬁl 4Ry iu%n gﬁ’l}iﬁg?lﬁ ors

pol yet hyl ene glycol, vegeta aqueous ar naceu
(wat er, aw&djm)lc)md)aMS Swkd darmyarrhmacletetpro(aictso follip@ssirik ale:dm fiarshRlibwkose) ,

and har tical servatives/ addit antimcrobials, antioxi dant S,
chel gtl ngﬁw§%ﬁPg‘ b%"g? guxaagtggmyppg\wd ¥1§ %&‘é’e“rﬂaéne Iclaffyrmip &illingsrmysyps, gel

Consuner sipicks]uihits| PEPcees Bhipi! drid &Jrﬂﬁﬁh ceﬁ%é?he d%%ﬁglﬁ%f%géf 3| @%@%ﬁ&? nt

bars, neal, repl acement - shakes, etary suppl enents
PCT/ USOS?Sl]GQng%ﬂé’ﬁlﬁdrﬁ% %@agepp@peﬂed nipatss canped trmhlydclwtdmtexbmbatohnd)ar s, |low

car bohydy, electrolyte, soI rotein
product s ﬁtﬁgﬁogg%%t ic @gé“%%g’q gdu&ém’?lfu?? LEOUPH S 8§cﬁxge 888 PB’I 108e98?%%%§ and
echi nac earosipﬂaydudc@oiwmirprodpcto dutt asi tocthpakes damthN@dss, mouthwash, denture

adhesive, enamel whitener, fluoride treatments, and oral care gels. Consumer product

includes cosmetic and beauty aids such as lipstick, lip balm, lip gloss, and petroleum 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
compositions, rapidly disintegrating pharmaceutical dosage forms, beverage concentrates for
medicinal purposes, aqueous pharmaceutical suspensions, liquid concentrate compositions,
and stabilized sorbic acid solutions, phosphate buffers, saline solutions, emolsions, non-
aqueous pharmaceutical solvents (propylene glycol, polyethylene glycol, vegetable oils),
aqueous pharmaceutical carriers (water, alcohol), and solid pharmaceutical carriers (lactose,
cellulose), and pharmaceutical preservatives/additives (antimicrobials, antioxidants, chelating
agents, inert gases, flavoring agents, coloring agents). Consumer product includes nutritional

products such as meal replacement bars, meal replacement shakes, dietary supplements,



foodstuffs such as dog and cat food, rat feed, cattle feed, pig feed, and

bird feed. Consuner product includes foodstuffs such as baby food, infant
f or mul ae,wand/iogitiner products for infant health and nutri PCEUSOFURN0 as or al
rehydration beverages. Consuner product includes tobacco products such as
pi pF t obacco, cigarette tobacco, and chew ng tobacco. Consuner product

i ncl ude ne or with

anot her%g(ﬁ étna?l&g%&’?&%g Hant %%8 %%tcg{iﬁ:llbggﬂgoﬁ%bc d?d(gésp?rlgolﬁéa?ntended for
oral, paﬁﬁﬂéxﬁéx&lh,,ehtdmtoﬂﬁvedﬂoums w&ajopmteampmalacts; membcrm:sesﬁoasq mbdifieenr bi t al ,

|ntrasp| nal , |ntra ternal, or |ntruarter| adm nistratjqgn to_a human or
ot her arfPPRite SORFPLREverpRRSsinsigehisacen %?&?@saoeswrm@cwm@gﬁ%wﬂ pr oduct

may  opt igghkd i éuexﬁ Luigsy adia rwaa{at?&%néa‘m&fée@ RS el ddeif 6&d. acskbunleact ose,

and sucrose) ing agents (maltodektrins), adjuvants (i ndocyanl ne green,
vani | | apr@dmtt mclude@foqwlstnffelsg:’re@rb)aby cf@domfmj f@zgémes and/ptheroP eyt ST ifanihg

| ubl | ]
B Can R R R S5l il KRl ol AAEPEN TN ST >)
addi ti vers@icesush as pipe Itc)&w@tctgakamobacads mﬁehawmg @cﬂﬁ&.c}o Hadrsgmeapedusiugar

derivative: as used herein jncludes any derivative of a whi ch one
or nore “I*Fx} xRy SYPSEANSS H%Fli‘q’?firfmf el %gpp%@thﬁé@lﬁn? vtk é‘&oqaﬁrtsﬁg%fanq*?al ogen
such as cjy| 5{& d@&%@l&ﬁa g@bﬂ osifién flet@Ed fb@oralﬁaga?a@aaﬁ GilraS SRS,
derlvatlve I'nc 8 vat sucrose I n which one or nore

hydr oxylsummmsuwlmtmmmsswhr,osteadmam lb'emplnaﬂ,epﬂrmlwmhtwmbgen such as

chl orine,, br.om ne, di n at ed Sug r ative

i ncl udesadwswﬂn\}ataﬁ\}‘@aﬁorﬁg}eéé?lgﬁE‘I‘cgsagq’ivﬁ %ﬂﬁ%‘ﬁ‘do %‘ydr oxy!
groups  cwhéiuthdt pachREhRS WetiosSl IAMBddLRIdRPARE G maané}aks@zgem 15dt6de, as
chlorine, bromne, iodine, or fluorine. Hal ogenated sugar derivative does

not i ncladeueoesardkiag dEGIGQQ]lﬂS]ﬂI&EIXIDA( pYiuvands (indasypnepigen.ofBils, aul il

|
vesn not o RisBRSe R R Bty BB SRR R sbilfte celBble oy
ei t her aRrigativeg§taboiymehiudtiniosd), tickaniaf Yutis (uinthanpgeipn} cantageesah)tandn  of

sucral ose. [0023]. Sucral ose; _as used herein, refers to a preparation of 4,
1", -tsb’F@ﬁV%f@-d@dd!EWe magerigls (R?WY@‘QV%E‘? §§{P€F¥9§e in which other conpounds

SUCh as, for rgys ARe®Sug dRrivaal QISNRALE e RHUREIuE& dny etiVaABie dTiaght
exi st . [0024][ \Agﬁjt[ne s d?a R/%B?y ;r)lrvo file: as uge hEIl’lF,‘I n |yncl udes’e bgth t he

time persugg in mmdemm rsovsdiydess] gioups withigribesugsehdvsdeyn mptrcedwithianre peri od
during lellogen Sl s cefﬁonne bromine, iodine, or fluorine. Halogenated sugar derivative includes
any derivative of sucrose in which one or more hydroxyl groups within sucrose have been
replaced with a halogen such as chlorine, bromine, iodine, or fluorine. Halogenated sugar
derivative includes any derivative of galactosucrose in which one or more hydroxyl groups
within galactosucrose have been replaced with a halogen such as chlorine, bromine, iodine, or
fluorine. Halogenated sugar derivative does not include sucralose.

[0022] SPLENDA®: as used herein refers to a commercial brand of sucralose
available from Splenda, Inc. (Fort Washington, PA 19034). SPLENDA® Brand Sweetener
(sucralose) is supplied either as a crystalline powder or as a 25% liquid concentrate solution
of sucralose. |

[0023] Sucralose: as used herein, refers to a preparation of 4, 1°, 6’-trichloro-4, 1°,
6’-trideoxygalactosucrose in which other compounds such as, for example, one or more
halogenated sugar derivatives, might exist.

[0024] Sweetness delivery profile: as used herein includes both the time period

preceding sweetness onset (“onset period”) and the time period during which sweetness



WO 03/ 087116 PCT/US03/ 10210 lingers ("lingering period"). Reducing or

| engthening either period alters the sweetness delivery profile of a

sucr al osewomnwsiimé ng conposition. Thus, in one enbodi nent Pofi/tSh&10210
invention, the alteration conprises reducing the onset period. |In another
enbodi nent, the alteration conprises reducing the lingering period. In one
embodi ment, the alteration conprises reducing both the onset period and
the |i ngBRgsy( Hagsts pesweer Mesucius|or Jasgihepingfeither perind laliete theptvrasiness

charact efligtl SONR ) h. et.ness.accept abi |it. t ness
onset, s%/\leﬁ,tgbsr:\érggiﬁ nt engfi{l]%:% Cg)k{ aérflsggésr\é\golsﬁltfoé’hsihtus’,mlgfl? F@Lﬂ‘i‘ﬁ?,ﬂé‘iﬁﬁ& ness
dur at i oninvphteas drtaiessionfcomptib@rtastng thevasebtridd. Khngothatahbddimerdt, fhest e as
"artificial". or "natural," and others known to those skilled in the art.

[0025] THETHIWSORPTISAYEALTIBA thedingrans Reed- 1aonpswbedisiat dirdieradiong 4, 1,

6' - tri chdipied redhcing®ott {h'e%ﬁ%)bg%@%mg@iﬁg&ﬁlg?}go@.@v&'i ID4&;2A) ;?x%%@éﬁt ed
sugar derivatives. The present invention also teaches metrhods %or nprovi ng
t he sweeitnghidss dibki sharactesistes dieconfpodnds stich agsweetnashhaveptaldilityl 'sweetness onset,

cugar deryyRtet BRARHE BRES b . Mol Sidliah it Pho

met hods aftdrtaptepivalnUkiag, @rallity 6hat by« HSWEELIEHE OnL4 XAEY AR otREQUHEWn t® thdse
subj ect, wherein the subject does not exhibit fluid retention. In another
enbodi meffiilled imdhey@ésent invention provi-des nethods of providing an

artificially SRS i ect er eiN.i he subject
does not exh@g?tgjgﬁ%ﬁrﬁ%l@ani ng(?l?%?%tég%}ogﬁ e E {éc sqon%gié‘g]ll’ I1—|i’|ggh intensity
sweet energhlsadhl ’'a$’ -gidzoay geatosacwse epbortead mare halogerswwdetipasierivd@vdsyer y
probl ens,_such as.del ayed onset and | |ngering of sweetness, Wet et al.,
B5(3) 0. TREOaE i YD oI5t e ansthodt B RS s e Sel iV e sk i

whi ch ar e Bt.achedrhealt ¥ -1 Qi PAkctb§iRMst BPSEmMbRSRLDSidlote bPIogener at i ng
bitter or metallic aftertasteS in response to certain other sweeteners.

Lee, 45 hivgeuakd sushrCsRBOEHBRAT EnCHEMASTRY, ARDresBitHENP S PRV IS IndBbdds

(1987). S.. di SCOVer in this invention,that hal ogenated.sugar

Gor tvat i SRS SCRYBGRH R et doPYERY iRl Pee Bl SO FpRESE R R et dges.

1', 6'- hétietBibiyfial agb@soiC 1astothbnNdiRdlimemeths pestmaessndeh pioides pictiiddse of

4, 1, 6'-trichloro-4, 1', 6'- trideoxygal actosucrose woul d not be expected
A

to be al PEPEYIdiE amatifriallsswecteredrangasi prednct o wmbleg Mhrain e subiesrAari ch
4, 1', Bpsitdihid MHeRyAlaninerefited fdLamygal actosucrose is ordinarily
separ at eg Vi a ei?gn%, purification processes. It was found that hal ogenated
sugar deri vat [0026] Hadhf iatension ewerteners, suchsysutrslosd, atdrepaiadd hevssvaineser y
profile géliv%i'y g'rloble?llis_stu&l %sh Ide 5)96d4dn’setlalnd ?iln_gering of sweetness. Wiet et al., 58(3) J.
Foob Scl. 599-602 (1993). These phenomena arise via mechanisms which are biochemically
distinct from those responsible for generating bitter or metallic aftertastes in response to
certain other sweeteners. Lee, 45 ADVANCES IN CARBOHYDRATE CHEMISTRY AND
BIOCHEMISTRY 199-351 (1987). It was discovered in this invention that halogenated sugar
derivatives alter the sweetness delivery proﬁie of 4, 1°, 6’-trichloro-4, 1°, 6’-
trideoxygaléctosucrose. Indeed, the sweetness delivery profile of 4, 17, 6’-trichloro-4, 1°, 6’-
trideoxygalactosucrose would not be expected to be altered by the presence of halogenated
sugar derivatives from which 4, 1°, 6’-trichloro-4, 1°, 6’-trideoxygalactosucrose is ordinarily
separated via extant purification processes. It was found that halogenated sugar derivatives
affect one or more aspects of the sweetness delivery profile of 4, 1’, 6’-trichloro-4, 1°, 6°-
tﬁdeoxygalactosucrose. Among these aspects are sweetness acceptability, sweetness onset,

sweetness intensity, aftertaste intensity, bitterness, sweetness duration, pleasantness of

aftertaste, overall liking, and quality of taste as “artificial” or “natural.”



tri deoxygal act osucrose. Anpbng these aspects are sweetness acceptability,
sweet ness onset, sweetness intensity, aftertaste intensity, bitterness,
sweet nesswouwsasilog, pl easantness of aftertaste, overal |l I[PCHriUsg3/12na
quality of taste as "artificial™ or "natural.” 9 WO 03/087116

PCT/ US03/ 10210 [0027] Accordingly, this invention provides nethods of

altering the ness ..deliyery profile of 4, 1', 6'-trichloro-4, 1',

6' -tri deoxygals[gﬁﬁ;satﬁ?f’ffg‘é&y KR8 drsovidss mpthagts of elitring thg sweetness

6" - tri chl@i9erd.prdfile of'4: 1T bdaRRYF81426 @SS i t her al ggenat ed sugar
derivati vesl, elggécilfiogai ly wt hl(%aé?gd%pgﬁet%?g%amcﬁ%ag@ 8'83%0?15{’%@%@ as wel |
as ot her 9egING§e Aembianggdl, Werichlatd-4.ek, 6 reideds gplnodsimeskebyith @hyar i ety of

t echni qu ' .art . A representative exanple of such techniques is

found Wi %%%@h@%gﬁ?@tv?s’ﬁ?%@? AY,’&%FEW“P%“'E&W essly incorporated by

ref erence her g0028] STibtatosepisentil 1LbiBéaRIdRIREPLGRESESivaRYes Hﬁg%}é%}cflﬁxgwb?f a
I'nclude, for

variety of hal ogenated sugar derivatives. These derivative

exanpl e, “YAELMRI-tachniques knowninthg ag- t repessfati @-aBampleafisuéutcalntgyds is

4- chl or o-fduleRiiinds.B- sak i de: -tri.deoxy-(3-D-fructofuranosyl
4 brom- 4" deoxy-lg- B g a@?ﬁ%%ﬁoﬁg@?‘dgﬁmh}s é‘kp@estsly mcorpc}lra{eg by reference heredl.
4,1', 4' - tlhicpdtent geldtes to groctssesdioo iegahthesiosfic v aiey of halogenated sugar derivatives.

17 o RO toaog o] SRR TR ki e sy -

1, 4, 6- tr ifarc@firadosyl ﬁ=dhldr63|0d%xp=d:bfgall‘cﬁftd?)fy%@yﬁdé’,slﬂ,6—trideoxy-B-D-fructofuranosy1
4- chl or o- 4- deoxy- a- D- gal act opyr anosi de;

e1
1, 6- di chlobreme-Adenxyri-Beaalgctapyraensidesd b4 rrictloford, B sydeoxy galactosucrose;

4-chl or o- D = [ 40 anosi de: v .z u A e e

1 S e SRR e SR ACOOMIBIRRAS, 11 ighior b S igeppuEBs - ( 3- D

f r uct of urlahésybrofodiedytrided:yupIDfractf @@l o3¢t DEnts ROLAE S o- B Ehlactopyranoside;
4,1' 4 Ng -a.eh%ach‘lﬂgg 0:4,1',4", 6 - tetraceoxygal actosucrose. [0%129] U's. _
Pat ent NG:O-HIChi9E0-AAed-trigeoxyrdrigdedp-dastofuranesst pohlared-dsoxy-ail2r ence  her ei n,
al so rel S@S4; t e IS . Of nat.e ugar

der i vat | G bbb RRL DS A RARIE! 6 88le-p-D-

1' - chl or dructofierenosyt daieosie 4-fiordrodd @alhedbppayiodid®e; Bud 4,1',4',6'-tetrachloro-4,1',4',6'-

gal act op | - [ 3-D-fructofuranoside;
4- chl or O¥f{{t?ag§0§(§§gl YL Eet opyr anosyl - 1 - chl oro-1- deoxy-

3- D-fruct of ur §0029] UeS. Pater® Nod 4@k 10 Whickis SthR8A¥ YRBAIPRE by reference

4-chl or o 4-deoi§y-a-[} gal act opyr anosyl - _ L _

1, 6- di chgfeBlL #s relpigs imropesses for thersyniliesinoShalegenated sejac demwvasivds. 6Suthdeoxy -

0 0! ok a0eH Sk SO Ry AL M0 051.0.

4, 6- di chialegopyenelytdyfnetdugabsids; dpshiamasydoxycbDdiatdetopy eandsyd-1detde@xy- [ 3-
deoxy-B-D-fructofuranoside; 1',6'-dichloro-1 ',6'-dideoxysucrose; 4-chloro-4-deoxy-a-D-
galactopyranosyl-1,6-dichloro-1,6-dideoxy-B-D-fructofuranoside; 4,6-dichloro-4,6-dideoxy-
a-D-galactopyranosyl-6-chloro-6-deoxy-B-D-fructofuranoside; 6,1',6'-trichloro-6,1,6'-
trideoxysucrose; 4,6-dichloro-4,6-dideoxy-a-D-galactopyranosyl-1,6-dichloro-1 ,6-dideoxy-B-~
D-fructofuranoside; and 4,6,1',6'-tetrachloro-4,6, 1',6'-tetradeoxysucrose.

[0030] U.S. Patent No. 4,980,463, which is expressly iﬁcorporated by reference
herein, relates to a process in which sucralose and other halogenated sugar compounds are
produced by KOH treatment of a methanol solution of sucralose-6-benzoate. The methanol is
removed by evaporation, and the residue comprising halogenated sugar compounds is
dissolved in water.

[0031] U.S. Patent No. 5,034,551, which is expressly incorporéted by reference

herein, relates to a similar process in which a base is used to hydrolyze a solution of

10



D-fructofuranoside; and 4,6,1',6'-tetrachloro-4,6,1",6"'-tetradeoxysucrose.
[0030] U.S. Patent No. 4,980,463, which is expressly incorporated by

ref erencewohangiimg relates to a process in which sucral os@Carusopitrer

hal ogenat ed sugar conpounds are produced by KOH treatnent of a methanol
sol ution of sucral ose-6- benzoate The nethanol is renopved by evaporation,

and the resi 0 halogenated sugar conpounds is dissolved in
wat er. [ G931 ?36%’ H|E~‘?:12‘(t F\ISan@ 5@9{“533@“0 reRoYos byqyeparstin, iand drepor at ed by

r ef er encéaldeerféds g}@kﬁg 5Q ocess in which a base is used to
hydrol yze ggsol ut |uc%:211 of 10S V\Dd(?)s?fﬁ 31%% tE’IrCT/ USO03/ 10210 sucr al ose- 6- benzoat e

in methanol . THESZAE RafrientiND. 5198766, Wickisappraslyy diorgorated |B9 refd@hegenat ed

I ter 0032 Pat ent .. 5,498, 709,
\SAﬁuggL |r g%ex %gz?slgtlreg téj%%ggﬁgsr gglcgyafu?rélf’é% Lerw@ﬁ’&eﬁme‘? BIRF é%mta@vﬁsr deesses
by whi ch pmdmced @aehamdct])lahexﬁ oh@JOTlQ@ﬂﬂIt Bg-SUaRko-48" s MALLME S a@EBsuchiseduced

he d f 6-O
I“ a6:[ - t(:a ri gﬁ% @632??-' S, & a‘t?m|%é>598épésc\t/1@i§hlt§r€69@881ymajordﬂledsby Referente No.
5, 530, 10@erema£tetmg FRRRlivn bIEALAGLEL SRy Jg%%e ¢ e cRRiRlan AE! ALES O

t he production of hal ogenated sugar erivati ves
sucr ose- euagseed-sstefs0034] The U S Patent Appl ication entitled " Extractl ve

hods f I March 2002, and U.S. Patent
No. 0 208 700 DA 1RO S s Auication By o] hreaMatiods for Fuskeing (o
met hods 8aéraldse” Pinarisics WCIQQO@ZJ%@U@ PatcRABNYES ho@podNak &%@&po?a‘t’&%y

derivatives such as, for exanple, dichlorosucrdse’ acét a[?‘g
6,1, 6' 3¢ Fréﬂ%b%%lt}cfeb%@to mgthgdsfor the prbdustios ot suwsalose, as well as halogenated

4 1", I 4 1' 6 | act osucr ose- 6-
acet at e; §u4g a(&)g[ié%@’@ %?%%g@écf%gg@%%%de a&eti{e é’l ¢ T%&%‘&P%’P%’s ucr ose;
3, 6' ditshe’ mmmwhrm anqsm' -tékrabhlofbgaft QrRarRka 10%Uﬁfcﬁﬁ?@%alactosucrose-é-

6' - di chi orosucrose; 4,1' -trichl orosucrose;

il 6, 6' dlt %‘i?"tl’i%ro @3 &éett%fgmsﬁé@towcwse# L- dt@@hgﬁi@%wp%@c?&écr oise 6- acet at e;
i cation
and 4,6, ﬁlchf&éﬁlmgf@io‘%@&l)?ech%ﬁﬁﬁﬁf%?j% ‘IPOQ d“?l&t flos 8%%;56 £8P

entltled Pr ocess rovin filed on 8
Mar ch 20dZhlogerictyss. 4 Paﬁ.'-ﬁmhchosucﬁ)sGJéV6;64@1chhmpg’am:8dsycrb§l£;@(lp@t ated by

f I a
el 1 oo i Shdacr oS 6 RofiRe, ARFS 6/ dlo P SokGeroBs, O SUCT A 05€. 8

{0035] The U.S. Patent Application entitled “Process for Improving Sucralose Purity
and Yield,” filed on 8 March 2002, and U.S. Patent No. 5,977,349, expressly incorporated by
reference herein, relate to methods for the production of sucralose, as well as halogenated
sugar derivatives such as, for example, 4,1 ’-dichlorogalactosucrose; 3°,6’-
anhydrogalactosucrose; 4,6’-dichlorogalactosucrose, 1’,6’-dichlorosucrose, 6,6°-
dichlorosucrose; 4,1°,6’-trichlorosucrose; 6,1 ’,6’-trichlorogalactosucrose; 4,6,6’-
trichlorosucrose; 4,1,4°,6’-tetrachloro galactotagatose; 4,1°,6"-trichlorogalactosucrose-6-
acetate; and 4,6,1°,6’-tetrachlorogalactosucrose. ‘

[0036] Production of 4, 1°, 6’-trichloro-4, 1°, 6’-trideoxygalactosucrose and °
halogenated sugar derivatives, generically speaking, involves the substitution of halogen
atoms in the sucrose molecule in one of its eight hydroxyl positions. The particular selection
of positions determines the precise steps of the synthetic route. See, e.g., U.S. Patent No.
4,380,476. The synthetic route may involve the preparation of an intermediate sucrose
derivative having the required positions available for halogenation while the other positions
are blocked. As an example of one synthetic route, one route for the production of 4, 1°, 6°-

trichloro-4, 1°, 6’-trideoxygalactosucrose (a tri-chlorinated sucrose) proposed in the literature
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sugar derivatives such as, for exanple, 4,1 -dichlorogal actosucrose; 3',6'-
anhydr ogal act osucrose; 4, 6' -di chl orogal act osucrose, 1',6'-dichl orosucrose,
6, 6' - di cWDeBosucs ose; 4,1',6' -trichlorosucrose; PCT/US03/10210
6,1 ,6"'-trichl orogal act osucrose; 4,6,6'- trichlorosucrose;
4,1' 4" ,6"' -tetrachl orogal act otagatose; 4,1',6'-trichl orogal act osucr ose- 6-
acetate and 4,6,1',6' -tetrachlorogalactosucrose [ 0036] Production of 4,
1", 6 -t invekes e formation ef the 6j 1 &endyrirgl @ivasvcafaaerosd) dollowd gRRA8Matidtoar

aki ng, i.nvolves the substitution of hal ogen

derlvatl nerica

at ons | n%? ﬁle &EC%%%ndrrk%ﬁggﬁlétylaﬁmé}H@twlﬁr%téonﬂf@}m4 Hgelybsedicabisshe bons. The
parti cul gesised,e6giver,3,653 of .the

synt het i 2 Srlout e. gSee fb%hiaL@fh%et?%&%%ﬁoﬁﬁéghgkg%@ﬁ%bé$ﬁﬁ}oﬁg%f Heic route
my | nvorlmémiqq@dpul’émlpagh @tnalo40 GnRBoHERAEH RasE: ROHCI3GSES (1625) Sabsag@emavi ng

the requigd [ bIe f or hal n while the other positions
are bl oct a@ﬁorﬁ%ﬁg% C@&Zﬁ% Héovééfﬁ{t}ﬁeéfﬁén w O2aMIrLOUEIPP R PEbH-agqtaie
product i wﬂuahfxnzﬂumlylcldéisucrdlﬁse(‘dﬂ &infindtionlof.thPacetyll igHROXY

tri-chlorinated . sucrose) proposed Pnu¥%e Il?gggture 1?3%@?%§%%%%%§&x£&;

PCT/ US03MG3RFTTiOR 8F crdigurations Mhet iasd 60po=§1ﬁ@ns6free|ly rogate,thug thﬁl‘t'}DbSIU,eIDI vative
of sucr ogginof ld AWecBYe REE RGRSY; f and. then
de-tritylation wt )9% r(r:l ger aﬁ% on oflh@iﬁjte(a?flt tl%c4e§)t}§tl %glga)ta OPHdns° ?38%}’& on,
to give produ@ igagalactopemose- O- acet yl sucrose mhlch has the correct hydroxy
groups unpro Fai rcl ough et 40 CARBOHYDRATE RESEARCH 285-98
(1975). Subs eé@ng Haﬁ“@ﬁ%ﬁt? H ?W"a’*?xffﬂ B PrAePRRSeRAGEY thefeNlevias sepraic

4,1, 6' - forin@leql-Ogpl act osucrose penta-acetate which in turn yields
sucralosg on elimnation of the acetyl groups. The chlorination proceeds
with inver n of configuration. The 1' and 6'- positions freely rotate,
but the 4- sition cannot~and the glucose ring is thus inverted at the 4-

p

position iRiq a gal actose riny so_that the product is a gal actosucrose.
[ 0037] Hal sugar deriva 9 may be represented by the foll ow ng
generic f [-111):

R9
R6

@
wherein
R1 represents a hydroxy group, an acyl group, or a halogen atom;
R2 and R3 respectively represent:
(a) a hydrogen atom and a hydroxy group;
(b) a hydrogen and a halogen atom;
(c) a halogen atom and a hydrogen atom; or
(d) a hydroxy group and a hydrogen atom;
R4, R5,R6, R7, R8, R9 and R10 represent a hydrogen atom, a hydroxy group, or a

halogen atom; and

12



wherein Rl represents a hydroxy group, an acyl group, or a hal ogen atom
R2 and R3 respectively represent: (a) a hydrogen atom and a hydroxy group;
(b) a hydwogamsame a hal ogen atomy (c) a hal ogen at om andPaThisds/ogen at om
or (d) a hydroxy group and a hydrogen atom R4, R5, R6, R7, R8, R9 and RO
represent a hydrogen atom a hydroxy group, or a halogen atom and 12 WO
03/08711% R1 (11) PCT/US03/10210 wherein Rl represents a hydroxy group, an
acyl group, R2 and R3 respectively represent: (a) a
hydr ogen ato ; (b) a hydrogen and a hal ogen atom (c)
a hal ogen m and a hydrogen at om Q§ (d) a hydroxy group and a hydrogen
atom R4, a hydrogen atom a hydroxy group, or
a hal ogen represents a hydroxy group, an
acyl groupy ¢ a hal\ogen ato and R3jirespectively represent: (a) a
hydr ogen a and (b) hydr ogen and a hal ogen atom (c)
or

a hal ogen
R9 0
(1)
wherein
R1 represents a hydroxy group, an acyl group, or a halogen atom;
R2 and R3 respectively represent:
(2) a hydrogen atom and a hydroxy group;
(b) a hydrogen and a halogen atom;
(c) a halogen atom and a hydrogen atom; or
(d) a hydroxy group and a hydrogen atom;
R4, R5, R8, R9 and R10 represent a hydrogen atom, a hydroxy group, or a halogen
atom; and
{m)
wherein

R1 represents a hydroxy group, an acyl group, or a halogen atom;
R2 and R3 respectively represent:

(a) a hydrogen atom and a hydroxy group;

(b) a hydrogen and a halogen atom;

(c) a halogen atom and a hydrogen atom; or
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13 WO 03/087116 PCT/US03/10210 (d) a hydroxy group and a hydrogen atom and
R5, RS, and RIO represent a hydrogen atom a hydroxy group, or a hal ogen
atom [ OWB3p/osHds oxyl groups of a sugar such as, for exarpraSoyueidse nay
be bl ocked/ debl ocked in the course of a hal ogenation procedure. Hal ogens
suitable for use in the context of the present invention include brom ne,

chlorine, fluorine,, a i odi ne. illed in the art may readily fill
the various positi @H&r}\m{%ytaﬁ%%w Wi?ﬁfé‘r?t%% Hdt h any conbi nati on or
pernutation oRsdké fBUI0 RFHOGE ARy Qaelgggstwmgg}zg éen thgQﬁalé%é nldigd, 1 n the

art. [0039] Fol 1owi ng synthesis, st one sugar derivative
i s supplied w00R8] Hydrpxyl munsrof@mumrcsmb asl for @ampld, s@wasegadialst osucrose. I n

one enb ent n t.ions..i ncl ud co 0sitio

hal ogen(a)lﬁll ésa%dgegroaggﬁnvz vess Pﬁ%@a%@wwr&ﬁ% gglﬁéi“% gsﬂ%@%t“s‘i‘rb% of
t he conptigicohtert drithevBiegdt iduedtivdBicRid8 bfomihe, cHoridel AGHH R, Bndtiodihe, (Bie-

tri deoxngl acto, sucrose nakes up from about 98. 0%to about 99.999% of the

conposi t Pahedip theatt gy re?qﬂ\]yambthﬁéﬁa“@‘i‘ﬁﬁfﬁlbr?éﬁ withithesappecaadegen; op Wathtanyns

i ncl ude he rom
about 0. Saonasidn @Rerlialeh br dipRIAPRNGREL T tARRoA TRl HRSe SNE tilnd " OF

6'-trichidro-4, 1', 6'-trideoxygal actosucrose nakes up from about 98. O%to

about 99. 95% 0Si t on b ight.. In t anot her.. enbodi t..the
pr esent inven@oéénﬁ?lﬁo& §ﬁylf’¥gﬁg b\ﬂ%eé’ia %ﬁﬁg%éiéﬂﬁi‘tb"& liﬂ’é’gim ed with

deri vat i ¥€3, ¢rejsiehlofo-41 PG’ - &h@ukyélla%to%lér@ssatlﬁ%e SmBeaigfent, Mg sreqERPSi tion by
wei ght and wher ei n 4, 1", 6' -trichl oro- 4, 1 6' -tri deox xygal act osucr ose

nmakes upmflmﬁnaM*edeg@mww@nwamelmlwwdw@rém@m e iy fromedbght . | n
one enbo t 0 iqbi Si 4,
IS OGP PTERl sbOlf RERSE Ble ColERLRRT et UAEWAOUREE 1 € aHERRA 1S 89
hal ogenaﬂddow@mtodemmmﬂmha upvﬂmanabmutf)lé)%\m ot 95&9993 of tietcohpasitionbe
halogenateds erivative tg the 4 6'-trichloro-, 4, 1

“tri de?%‘?*ﬁ&taulg‘ ’Bg%é‘?r?n? F}Eﬁﬁfﬁ%ﬁ’%{n"im@’@‘s ddndecompasitions wherein, anot her
erﬂoodI mﬁm@géna@draﬁgér%hvaﬁ%@mau(e g&&?b&%@%o@@%@%ﬂgbb@ 4%9%&&%1
6'-trichloro-4 -trideoxygal act osucrose an east one "ha ogenat ed
sugar deby Watglht/@ldmkwremn"r tihed’ vteclghto -4,r131 6’ gridéoxygalbaasicrasaendies wybnat ed

1 deoxy Bt BE ARl Lo shidalieo SR by gt alpoli protaty emipcipert, the

enbodi mepresent hs/em@fseﬁ¢1ud¢ EotEpusitmS whegdinBieo £RETRa$iddr @B vaARRPIHaRs 8 fidm 1

6" -tric hallb%qlg 0 Alf% t]c')l abogt 2.0% of the composition by weight and wherein 4, 1°, 6’-trichloro-4, 1°,
6’-trideoxygalactosucrose makes up from about 98.0% to about 99.9% of the composition by
weight. In one embodiment, the present inventions include compositions comprising 4, 1°,
6’-trichloro-4, 1°, 6’-trideoxygalactosucrose and at least one halogenated sugar derivative
wherein the weight ratio of at least one halogenated sugar derivative to the 4, 1°, 6’-trichloro-
4,1°, 6’-trideoxygalactosucrose is from about 1:99,999 to about 1:50. In another
embodiment, the present inventions include compositions comprising 4, 1°, 6’-trichloro-4, 17,
6’-trideoxygalactosucrose and at least one halogenated sugar derivative wherein the weight
ratio of at Jeast one halogenated sugar derivative to the 4, 1°, 6’~trichloro-4, 1°, 6’-
trideoxygalactosucrose is from about 1:1,999 to about 1:50. In one embodiment, the present
inventions include compositions comprising 4, 1°, 6’-trichloro-4, 1°, 6°-
trideoxygalactosucrose and at least one halogenated sugar derivative wherein the weight ratio
of at least one halogenated sugar derivative to the 4, 1°, 6’-trichloro-4, 1°, 6’-
trideoxygalactosucrose is from about 1:999 to about 1:50. In an embodiment of the present

invention, the compositions may comprise preservatives, binders, and/or carriers.
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tri deoxygal act osucrose and at | east one hal ogenated sugar derivative
wherein the weight ratio of at |east one hal ogenated sugar derivative to
the 4, 1'wo@3astiichl oro-4, 1', 6'- trideoxygal act osucr ose PCI/UShmm2about

1: 999 to about 1:50. In an enbodi nent of the present invention, the
conpositions nmay conprise preservatives, binders, and/or carriers. 14 WD

03/ 087116 PCT. 10210 0 40 r.pr L, ppl,yi ng of 4, 1',

6' -trichloro- Wﬁ?éu@mmlg ;&Pﬁg"[g% fts)‘g[}cr%stﬁdaﬂoﬁigt 4east one

hal ogenatrﬁiéoﬁwct&aéﬂoy@wmt leadpe haloghadd s‘ﬁ[g@qt d&ﬁa@&e lehd¥8o %ﬁ\l@ﬁ&ﬁﬁéﬁ of
delivery profile of 4, 1', 6'-trichloro-4, 1 -trideoxygal act osucr ose.
For exafi§siswecwgssichvernmspigtafdnl whi triohiase-4 ha 6mﬂ@9Kygaiﬁ0&mu@thse4 Far ,
6'-trich Se .1 ¢ I.nteract with
i vi dusroigietha gdmbikBbSRENAR AERRNG R IR SRR L CH s

conbi nat trafeoxpgalatdsacrobdiypicatinéiteratts wﬁtmhdﬁlduﬁl tast® budd ¢1Céib1QfsQJf4aste1budsﬁ -
trideoxygb ctosucrose i.nteracts %(\{lth the |lips, nose, cheeks, teeth, hard

pal at e ton Sch 2 cqppRipafiongagy, Biﬁlﬂ“c‘fs@éqmeé%?{%h 4okl 4Bk ig&al0 ar ches,

tongue, Q{dedi; a@&t&ﬁc@mm wath th Qb c&%}@ &aetfk@gﬂgbawe sbﬁ rake See,
e.g., ELAINE I\% MARI EB, HUMAN ANAT 1992).

The al t eratlt.ralateglossalarcles, paietopharymngeal fm‘:hq, f@ngmﬁger ay othmmpessm of the

accept ab ops i.n ftertaste intensity,
bitter neé{é}i Eé(m\)(e%ness urrgtfeoehe gmﬁgé@%ﬁf %é%ﬁgsﬁg%f‘@ PRY APer al |

liking, BadsiquadY Vy4-8f (24ed. 61995) *LaretaltétacxbﬁImayQﬂclﬁwmrcalmore anslcdneris - known
to those skilled in tHe art. [0041] Conpositions of the present .invention

may be cONERIMES aGHePRD H}ﬁsbi‘*‘f?s’éflieﬁﬁrfm%%‘é?eélﬁf‘éﬁ ytensByAfeERstH HESNFHY Sittemess,
bever agegyedifks® Geraﬁamﬁé%%ﬂu s o@ ahg‘?asﬁlaggerglfl ILF ;H'[Ee 18)r tf(q&!;goés” such as

baki ng m xes, one ma mposition ut' 100 ppm
t o about “280601pbmr“Ahttumih’amélomezs mmmaochmesblﬂleénnmﬂmr products such as

baki ng m xes, may add su a conposition to a | eve ut 200 ppm
Lo abut 600" AT EERPRaRSnT o ir Bret B antiubet fe PP uEe OTRERIES baki ng
M Xes, OgfRedi@brR donsutiel produelRPaRl Hev&Rgt 18 oh8¥Rbodiffen ROt c%%f&@ﬁ%&n?erabom

500 ppm In addition, in the case of cGonsuner product$, such as baki ng
m xes, oPf@dnely, ek asbakingmieIps maYaid such alcempbsiten teirdlavel 48@baus00 pprone

Cro T AR h%g%%p%ffﬁ#?,mﬁ%&“@%&o% s SR B Ry:

t he casemaf athéwathagasypositionh taalml ef aboud & mt@ﬁbusﬁl@ﬂmmcsm&s; ity to a
| evel of abouyt 50 mto abou}t& pm Further, in the case, of beverages,

such as ¥Kf8 ?O‘H 5? diefy sug 5P MmaYAdd spek & Forgpositin fo adsvalpm

of about 300 ppm to about 500 ppm. In addition, in the case of consumer products, such as

baking mixes, one may add such a composition to a level of about 450 ppm. In one
embodiment, in the case of beverages, such as water, one may add such a composition to a
level of about 10 ppm to about 500 ppm. Alternately, in the case of beverages, such as water,
one may add such a composition to a level of about 50 ppm to about 200 ppm. Further, in the
case of beverages, such as water, one may add such a composition to a level of about. 75 ppm
to about 150 ppm. In addition, in the case of beverages such as water, one may add such a
composition to a level of about 100 ppm.

[0042] Sucrose is a disaccharide composed of a glucose molecule and a fructose
molecule in an o 1, 2 linkage. When the human body metabolizes sucrose, fructose and
glucose are released and can enter glycolysis or are converted to into triglycerides, which are
subsequently stored in adipose tissue. Moreover, diabetics who do not have sufficient levels
of insulin can go into diabetic shock if they ingest sucrose. See, e.g., Libal-Weksler et al.,

12(8) J. NUTR. BIOCHEM. 458-64 (2001). In addition, sucrose promotes tooth decay.
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to about 150 ppm In addition, in the case of beverages such as water, one
may add such a conposition to a | evel of about 100 ppm [0042] Sucrose is
a di sacchaipiodesawsrposed of a gl ucose nol ecul e and a fruct @sg/usapieeul e in
an ¢ 1, 2 linkage. Wien the human body netabolizes sucrose, fructose and
gl ucose are rel eased and can enter glycolysis or are converted to into

triglyc es re subs ently stored in pose tissye. Mboreover,
di abet i Cé ?‘iﬂbﬂ ‘?‘f’g raﬁ}ﬁ\‘?%c'“g&‘? ﬁ\%tch ora\Fayisy arSfablaﬁ% UFS FCEOSR cffisiqntlygs a

di abet i cfopRQ6Hr bf Th@% te Rgr Ligpal t
12(8) J. NUTR. ¢ ] ?gﬁﬁgﬁ§gggg§§%aln éggﬁgﬁgﬂ Sgﬁc#¥§§§gsgﬁgté§i%ooth

decay. 1BRMD Wo8711)16043@®ﬂ Usdts/vmsngthmeblmas ahwell anotbers) ssgodatedmiin t he
human or&{cms ’G'HI %lg{qveaepgﬁrsh%vglggﬁgé}égvz e'i?‘l%];r:slm ently as a food source.

The wast'e produ See, e.g., Cury et al.,

12(2) BRAz. [BNT} seberal(ﬁa\niaéloﬁz@%étenérﬂpx\ék@m/a%d&h@ﬁa@y@m{aﬂeﬁmlas wel | as
ot hers, associated with  sucrose, artificial sweeteners have conme into w de

use. [O00RSHicEdWER| SHERIERISSH BV EearaRNg epployet es anop-aeirie Fuesiening
undesi r a%eﬁt thAECHCEA! asiiRHEsie sa%@ﬁ iR theSfoRR o?(/ms%algso RRE SARIPYGS as a

non-nutritive sweetening agent at occurs as I nsolubl& saccharin or in
the for mawumarﬁlmsN@gdmeshasmeﬁmpohyd $obk urskamctausing cangen iInThlss sweet ener

h b k t , Coh
ot ol gt B8, e Ry Shat ot BHRl e oot b G O "
CARCI NOGENEENSGB0Es1596 -89 F@)%) -and dde1dvbng aw(:z?] ALTR )G AREHANGARS RINTRR ;..

LATI NOAM  63-65 (1997). [0044] . Another such artificial sweetener is

aspar t an®3-00(129).aspart y! - L- phenyl al ani ne nethyl ester, which the human
body can neta nt ai.ns. the m.n ci ds yl al ani ne and
nopartate wi ¢ R au PR AR SR Rl Fre MO Rt AShaBP PR % o &

et hyl  epliedlylaladie meBl b&xedr] wBikh tRSRaninaiRlycah BREMS1iZ. SAIPAFERC 6OMSink e nt
conponents; phenyl al ani ne, aspartic acid, and nethanol. [0045] Aspartane

has al soBBIERCIds phesylajapine ane aspertols Wik e asnartatstrrodnenethy latedthy mqu@}pl torhi s

0 oPCT YA 1o  R B SRS BT A

corrpos edphlahytaltmllﬂe;\/asmnm(mmacanqunﬂrmny! al anine and aspartic acid.

Typical v, Ehe R 00, 2005, R0R0YLE! A% A BRRANAS Aol ek g0 | 260
body. This property can be an issue of great concern to overweight individuals. See, e.g.,
Roberts, 40 J. AppL. NUTR. 85-94 (1988).

[0046] Aspartame is composed of the two amino acids phenylalanine and aspartic
acid. Typically, the amino acids phenylalanine and aspartic acid are metabolized normally by
humans. In the United States, the accepted daily intake of aspartame is 50 mg per kilogram
of bodyweight, although this guideline varies with countries. By comparison, in Canada and
Sweden, the recommended highest daily intake is 40 mg. Unaer this guideline, a man of 175
1bs (80 kg) could consume 4,000 milligrams aspartame per day. An average can of diet soft
drink contains around 200 mg of aspartame. In individuals who suffer from the disease
phenylketonuria (PKU), however, levels of phenylalanine are dangerous and consumption of
aspartame should be avoided. See, e.g., daSilva et al., 58(1) CLIN. GENET. 86-88 (2000).
PKU is a genetic disorder whose sufferers lack the enzyme to break down phenylalanine,
which in high levels can accumulate in their blood and cause brain damage. /d. There is also
a risk that phenylalanine can accumulate in the blood of fetuses in pregnant women who

digest aspartame fetuses blood and in the same way cause brain damage. KRAUSE's FOOD,
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humans. In the United States, the accepted daily intake of aspartane is 50
nmg per kilogram of bodyweight, although this guideline varies with

countri eswOBg/ogumpar i son, in Canada and Sweden, the recomegEndes1ighest
daily intake is 40 ng. Under this guideline, a man of 175 |bs (80 kg)

coul d consunme 4,000 mlligranms aspartane per day. An average can of diet
soft drink contains around 200 ng of aspartane. In individuals who suffer
f rom t h&NWREBeN.a% DIFe hyERetYoHur$2(L(. Blathlcenidakanak Sylvey Bseotiobtupinedy) 40tni ne
are dan%r%@ and consunption of aspartane should be avoi ded. See, e.g.,
daSi | va et 58(1) CLIN GENET. 86-88 (2000). PKU is a genetic disorder

whose suffer @@@47I] ftdeet celisy ided totRosal phewylalah@s yhatiagitdigestd whi hér hi gh
| evel s can accunulate jn their bl ood and cause brain damage. 1d. There is

al so  aPFessi angof thaiilined niablsws dhat amcomsiated with ﬁhqnwbl%v%o’r‘%ﬁum@@tases in
nuge b e b e A S B A - RS r B P BEES

NgTRI Tllgtﬂ,ﬁn&SWBE&'néfgﬁ%ﬁBMaﬂﬁas ﬁﬁnpidzed tsaspdraere. Mahan & S%/I Vi at Escott - St unp
eds. , : cr es not_cont.ain’

phenyl al ani nig%zﬁjq?‘ﬁ%%tr({%tl%‘l ﬁfle@?tﬁ I\R?Hﬂ dﬁ%elpagf)ﬁég eamf) NG gAYyt | i ned

probl emgoddiat cRERicERY AR hnblecid ety lagladainee ThEBEptiletiafft 6 aspuftyler i ng
from PKU as wel| as Tfor pregnant subjects, sucral ose can be a safer option

as a' nompheryilening rrmthséteéwéfacﬂpm jteintestinal haféro(b@wp@dé@e thsomsdigaof HecuPB048]
The intr %qﬁcgél snﬁ géthQP%«ﬂﬁﬁ llta otuﬁ'ﬁ oﬂ‘r@? | 1I '5'35' lgﬁ'rege{fheala%no aci ds

t oget he Chei'ca nol ecu 0 asﬁa epti de

nat ure QMEBSHOAL 611-18 ptﬁ@ﬂy;l]&&b@&r etal.nm&BioomMeIr 63589 (1994);@ad M;ﬁom atta—:lst40nal
hydrol ysis and the absor?ti on of innocuous am no acids toget her wtth snmall
anount s METARQke I3t hallcPl)-see, e.g., Burgert et al., 40 METABOL. 612-18

(1991); Hoopgb 08H] 18He b8 0Bl 7656‘13&11'{3,.1%16(191@)%&)01163&&@1 LoRpaRngt &l ., 40
METABOL. 1337-457(1991). [004 The hunan body netabolizes aspartane into

its che rphemj'labanmpmams acid, end metblanoly [Faguan it peovides plag chiemicad lpdthWaM (fOlhfbfﬁ hanol .

aspar a9 SRR e g rsn e SRR e PR P T e

di gest| %nia&ﬂhgésh@num 1ﬁtbﬁt@%r€@-hﬁ or@@mgmm Sspatiid 260, m}chnamno eRd hanol
300, and_ phenyl al ani ne 400. Met hanol é be oxi dj zed 250 i (58

f or mal detpadaBpne4H0.piythangd 3ty be axidiRs 250 éRg rmgiichrde
dependent alcohol dehydrogenase, 600.

EXAMPLES

[0050] Without further elaboration, it is believed that one skilled in the art, using the
preceding description, can utilize the present invention to the fullest extent. The following
examples are illustrative only, and not limiting of the remainder of the disclosure in any way
whatsoever.

[0051] In each of the following Examples, unless otherwise indicated, at least 100
panelists are preferably used to evaluate the samples, although fewer may be used. Two
statistical tests are preferably used to determine if the addition of a halogenated sugar
derivative significantly alters the various taste perceptions being studied. The first test,
analysis of variance (“ANOVA”), was used here to determine whether two data sets (i.e.,
with and without a halogenated sugar derivative) differ at the 95% confidence level, once any
variance between individual tasters is taken into account. The second, Tukey’s HSD
(Honestly Significant Difference) test, was also used here to determine whether data sets

differ at the 95% confidence level. More specifically, Tukey’s HSD test takes into account
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EXAMPLES [0050] Wthout further elaboration, it is believed that one
skilled in the art, using the preceding description, can utilize the
present iwoeawsuméto the fullest extent. The foll owi ng eraraiSey1@1E
illustrative only, and not limting of the remainder of the disclosure in
any way whatsoever. [0051 ] In each of the foll ow ng Exanples, unless

ot herw se indicated, at |east 100 anelists arzﬂ\?referabl used to

eval uat ehe meas sarsreerTora Miveh letye beerdetermynaskbyibe ANGYY tesit BotlstieANOVest s
are pr ef %h(x%gﬁ_ﬂ(b SCL% u%nl?/tdr%gdﬁﬂﬁe%qd' tion of a hal ogenated sugar
icant

derivati v Si gni € Vvarious taste perceptions being

studi ed. The first test anal ysi s of variance ("ANOVA"), was used here to
det erm ne whether two data sets (i.e., wth and w thout a hal ogenated
sugar deFxanmple e) differ at the 95% confl dence | evel, once any variance

bet ween i ndi ‘é[ﬁ@?ﬂl:pah h&ld cbﬁRBsgﬁ&{‘cdxﬂﬁrﬁn?gC&qurg tn}[}ﬁgmsgq@r@l Tukey's HSD

(Honestly Si D fferenc test, was al’'so used here to deternine
whet her tddecacygeltistoswhréa‘eemdatthdrﬂlelogét%@kﬁtlgamgtweevmbtam by g puwbei efal | vy,

Tukey's HSD t st take nt o cou t 17 VWO .03/ 871 S03/.10210. the mean
sauar e dPFOPETAistRS R R et or S s e P A RO, BRSO
and Tukey'tdst b&%ésﬁﬁzﬁco%ﬁ;ﬁqstxtg%on@mtﬂ@%ut §9.bb®sal 1 6&@1@6@41[@521 A
powder ed conposition conprising 1", 6 -trichloro-4, 1',

t ri deoxytjéeeryealeciepusseseydv @Bhfe%ﬂdtt‘ép@ig%@{&t/e@ %@hg%d%(r‘t"i}&‘ttl Qf £8¢ PETORR ai ned

b 1.9 N d
pur tyi e R e e o e conpr i i ng

about 98(%Hl®r0@b1@btb519ﬂ0§:99%'4;chloros&rosbr3 ©hirdiydrod4, 1 dichlérogalactosucrose;

0, 0, I
ooy R 0o ke O A0, 8RGHE. G 0L, AL, 236 by vel ont. o
4, 6' - di chl or %@Bﬂcﬂﬁéé’%t@% of4qdeous gblﬁh&%"a?cg eﬁ&r‘é@sﬁ(?srsgﬁfgd in the first batch
1',6' -di chl orosucrose; 3',6'-anhydro-4, | oro a act osucr ose;

4, 1' , 6" -@n) xsmsmnugléw amtecsw@togsetaslead@tfd%ppxandlleso 1@thetsecmdth9t@ @akisose

i s obt a| e bat ¢hes a r d

Di ssol ve iaﬁ)r% tJanfeS§3?%%°Slt a)tal%vegggfe%bsppzlﬁl y Sﬁﬁpéd g’utg?a ose a (Bzi) | evel
of 100 pigiah eaxzﬂm—lweedamauﬁthﬁsﬁaswt(chbwgutgbr)(tﬁ&)equsuy vt ahemrieaéte@maddt est

conposition at_a |evel ssolved in the third batch (B3), is an

equal | y BhiERIpehe Ao ?é Héraag@ot? pawpéa@h@saqrs prepficd agg, aefreprialglydibeiifount i s
det er m npflee aliquots- one from each batch- are presented to 100 panelists selected from the general
population.
[0054] Each panelist takes 10 ml of the aliquot comprising sucrose into her mouth. -
After 10 seconds, the panelist swallows the sample. The panelist receives a plain cracker and
a water rinse. The panelist rests for three minutes. Each panelist takes 10 ml of one of the
other aliquots into his mouth. After 10 seconds, the panelist swallows the sample. The
panelist receives a plain cracker and a water rinse. The panelist rests for three minutes. Each
panelist takes 10 ml of the remaining aliquot into his mouth. After 10 seconds, the panelist
swallows the sample. The panelist receives a plain cracker and a water rinse. The samples
are randomly presented to panelists in order to avoid bias. Panelists are asked to record
which of the final two samples tastes most like the first sample and record how confident they
are of the result.
[0055] Statistical analyses of the results show that the aliquots from B, exhibit taste
more similar to the taste of sucrose than do the aliquots from B,. To a statistically significant

degree (p less than or equal to 0.05), the data indicate that the presence of halogenated sugar
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by trained evaluators. 15 m aliquots of the batches are prepared and
appropriately | abeled. Three aliquots- one fromeach batch- are presented
to 100 paweldmsdicel ected fromthe general popul ation. [@QFAJSOEaCN0
panelist takes 10 ml of the aliquot conprising sucrose into her nouth.
After 10 seconds, the panelist swallows the sanple. The panelist receives a
pl ai n cracker and a water rinse., The panelist rests fog t hree m nutes.
Each parfirivaiives ik eamperi ppnssompraingsusrpalose gripase B phlibr ot SUSTASKIte THBR h.

Af ter 1Qa§E§@%951 t he panelist swallows the sanple. The panelist receives
a plain cracker and a water rinse. The panelist rests for three mnutes.
Each panelist takes 10 ml of the remaining aliquot into his nouth. After
10 seconds, the panelist swallows the sanple. The panelist receives a

pl ai n cr%&%%?eéhd a water rinse. The sanples are randomy presented to

panel i sts in @H&SrA bEndVbeLa thiifs: evEﬁaﬁké Gt SmAfCealf et 16REQd4, Mhgch of
the final two sanples tastes nost like the first sanple and record how

conf i dertricklhay4, Er é’—mdebmgaia@mmrose[ 8065 -Bichloreth bab -Hitkpyyastacmuemee

acte oot andfent i lcks i RBE BT b RbBep BB 4.8 1O 1

si gni fi célelilorodeBteeudrpsd, @'s8-didhivtosucra3e B -drthydrodh ) -dxdlihﬁogaﬂhaosmthse,at e that
t he presence of hal ggenated sugar 03/087116 PCT/ US03/ 10210
deri vat |%éz@“Frl*Phé‘Hﬁﬁ%ié‘FtPﬁ"‘t‘iﬁéset?o?‘FﬁW%|aﬂé%)’slu HEFYQOSUHRSE B RBCAN i ty of

sucral Osfsg&‘gaé{i% I;r)?he& W?ﬂheﬁ l?a‘l@g%hategél’]?’gﬁs g&é@agbg Qliq’l] as? @@%ﬁor@éalﬁ!t&su@fﬁb Eed

eval uat or ne equal 'y sweet - trichloro-4
6' -t ri dedXydjchlaczekuosogese, 4' 6’-]i'nthcﬁbsucrqsc,rﬂ ék@ﬁmiroﬂ ;l~d1chlorogalactosucrose

0 b SRR REL S - SRR M4, B [RURRSIEAS UBaE AL v

6' - di chl g siacddd®lcdwater.- anhydr o- 4, 1- di chl or ogal act osucr ose,
4,1', 6'-trlchlorogalactosucrose 6-acetate, and 6,1',6'-trichl orosucrose;
aspartame: an05ZLPrrrstepsmess ipe-intensity sSRdies P BeMReR IS epily aRFFhARIULPEs such

as 4, 6d| g ﬁﬁmsgﬁt&g% £ rg%ggéggg tﬁ,yffrh% Pir?yf?ﬁi {&g%lx)lgﬂ; F ?téﬁérgﬁs%nsory acuity

or osucrose, osucrose
4 1' 6' - 4nid tehhar ingrhaal nethotde & sweetane tagdeesmantds Gell 'as 6me{1menslly0neﬁmdﬂ ose,
al | dISS | ved in non carbonat ed

t 0057
1 tre- | nt CrHATRS SEi00F 86 oo ik snijeh i BinelSs o Toub i D Fedipd o5 wel

as the computerized data entry system.

[0058] For each evaluation, each panelist takes 10 ml of one of the solutions in his
mouth and activates the computer timing system. Using a computer mouse, the panelist rates
the sweetness intensity on a line scale (ranging from “none” to “extrerne"’) while slowly
moving the sample around in his mouth. After 10 seconds, the panelist swallows the sample

- and continues to rate for sweetness. Computer timing stops after a total of 180 seconds.

[0059] In each session, panelists receive two coded samples, with at least 10 minutes
rest and plain cracker and water rinse between samples. Panelists rest for at least 30 minutes
between sessions. No more than 3 sessions are allowed on one day. All samples are
designated with a random 3-digit code and sample presentation order are randomized and
balanced across panelists.

[0060] The data collected by the computer are read every second, for a total of 180
data points per tasting. Mean panelist response is calculated for each time data point.
Analysis of variance is carried out to determine the differences between samples. The data
indicate that a halogenated sugar derivative alters the sweetness delivery profile of both 4, 1°,

6’-trichloro-4, 1°, 6’-trideoxygalactosucrose and aspartame. Toa statistically significant
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are presented to 12 trained panelists. The panelists are screened for
general sensory acuity and trained in general nethods for sweetener
assessnmerwoas/osmiid as tinme-intensity nmethods. Training sessiusnyi1@Le
carried out so that all panelists are conversant with the nethod as well
as the conputerized data entry system [0058] For each eval uation, each
panel i st . takes 10 m of one of the solutions in his nouth and activates

t he conpthEEse @ilpsiRansyraqaunh to 0 Mhalpgenrpd sigar derirsdive-chriaipingsiaimplesr at es  t he
sweet Nesg.n I 4 | . ' fr "none’ . to “extrene")

whi |l e sl %e @k&grr%vd?ﬁr%gﬁ%% %dg?ngﬁnéﬁgér%&%@?g hﬁi%%bﬁ%}rjnt% Suﬁ'f‘rt%elmi Ves‘ggﬁnds, t he

panel i strespuat toows drimgors afiflecfollawihgaaributesiefstiting tihea f@xingMe aliciegs is Conput er

timng sto$§ @flt r. a'%ot al of 180 seconds. [0059] In each session,
panel i st SOYEEY; & WG DRIARAP-LENHIERSILY i TeRorded, japd dast e Haah gh édensity greatgrd

Vai ) oy . i £ _f t |east
pl ai n cr@ekeov.adtdhd\ahSmunh nﬁ&sﬁgﬂmé&dtéﬁg’gﬂ%é halﬁg‘i%}%'tédsshgarr a‘%ﬁ%atfupef- at |eas

30 minutes between sessions. nmor e ses ns are allowed on one

day. Al | contpipingsamples demengrate thd utilitytofaompnsiionsBndingithodsad éhegpresesainpl e

pr esent aihjvgrp-o%r der are random zed and bal anced across panelists. [0060]
The data c¢ollect ed by the conputer are read every second, for a total of
180 data points per tasting. Mean panelist response is calculated for each
ti me dat oint., Analysis of variance is carried out to determ ne the
differe Bletdeen sanpl es. The data indicate that a hal ogenated sugar

derivative al [t095@ T}ﬂ% pfz}(ﬁf?;lﬂg ri‘l%?ra@? teM dheRER ok b @\é&glop@&?ee%ene&:?%lugon with

6'-trichloro-14, eoxygal act osticrose and aspart ane.
st at i st i chdlpbgensiegrshfirakenivati @ sweh 68/40B-dichGorBaTddd30803€2210- i degree (p | ess

t han or al to 0.05), halogenated sugar, deriyvative-containi ng sanpl es
denonst r ?@Omgf‘g‘&oéﬁ%é%e’flr P %ﬁ?fﬁf‘ié’éosggﬂtééiﬂﬁ}yﬂﬁ" 6'cﬁ°alﬁ%@§aﬁ?t8ﬂl%§?f ar
deri vat i 4@ oMti¢hlodoSIRESuck S e feeiic; MRE &, 106 - BBl of RO A% rtificBWigSthef | 1 St

time that a maxinumintensity is recorded, |last tine that a non-zero
i nt ensi tRresent prgptiene di wa sefutiprs are prepanciaOngsolutiorhas dissotyedantent 3% 5 50% of

e, T RIS LR EOLACR TSR, L BRGPRASE U IRE RS, o
t he pres¥n$2 ginmtedéitan, 0.EXEpheradode)0.6048 g halsgeupsdphgar detivsiveahas3 50@ g
uni queneuasrgtelp fM%ltgckje%r?xll glﬁsge_nst \f\rllet %ef’gr?rgiulgt?()lnlél tlSI e? Qan\',i\fartfgr sucralose and is controlled for
by its use in both control and halogenated sugar derivative-containing samples. |
[0062] Panelists receive a 20 ml serving of each solution. ‘Panelists are asked to, rate
the compositions with respect to sweetness acceptability (rated on a five-point scale; 0 =
poor, 3= good, 5 = excellent), sweetness onset (rated on a seven point scale; 0 = dislike, 4 =
Jjust right, 7 = excellent), sweetness intensity (rated on a seven point scale; 0 = dislike, 4 =
just right, 7 = excellent), aftertaste intensity (rated on a seven point scale; 0 = dislike, 4 = just
right, 7 = excellent), bitterness (rated on a seven point scale; 0 = dislike, 4 = just right, 7 =
excellent), sweetness duration (rated on a seven point scale; 0 = dislike, 4 = just right, 7 =
excellent), pleasantness of aftertaste (rated on a seven point scale; 0 = dislike, 4 = just right, 7
= excellent), overall liking (rated on a nine point scale; 0 = dislike, 5 = just right, 9 = like
extremely), and quality of taste as “artificial” or “natural” (rated on a 100 point unstructured
scale; 0 = artificial, 100 = natural). The rates are averaged. Data are analyzed using Analysis
of Variance and Tukey’s HSD tests.
[0063] To a statistically significant degree (p less than or equal to 0.05), halogenated

sugar derivative-containing samples demonstrate differences from samples containing no

halogenated sugar derivative with respect to one or more of the following attributes:
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a hal ogenated sugar derivative such as: 4,6'-dichlorogal actosucrose; 4,1'-
di chl orogal act osucrose; 1',6'-dichl orosucrose;

3', 6' - anhworoe/gr1ie di chl or ogal act osucr ose; PCT/US03/10210
4,1',6"-trichlorogal actosucrose-6 -acetate; and 6,1',6"-trichlorosucrose in
accordance with the present invention. Two solutions are prepared. One

sol ution_ha dissohveﬁ into it 39¥ﬁ§@% naLtodextrhn, 0.48 g sgcralose, and
3,500 g WATBFSS FRPBRNEr SYEHDTF SR Fraid ainesdnisatty, Attertaste inySisy byjtemess,

mal t odexdwdethesOdddtioh, 1e%bb§1'trﬁz‘s9§ﬁaﬁe@ta§@,4§/e_911ﬂﬂiiﬁ?@,eaﬂéhﬁﬂit?B@?Jsteda‘é‘r' vative,
and 3,500 g water Miltodextrin present in the fornulations is a carrier
for sucrart#issalaay nadurabntlhepe kedogenated sygarderivativeicantaisting sromlesodenzondtrate

hal ogen . r i: i Ve tal .ng. s | es...[ 0062] Panelists receive a
20 m s3@%?%3&3?°8§@Rhé§%ﬁ¥ﬁ6ﬁaﬂ°¥%ﬂ%?$%?§§£¥%e%% eéd to. rate the
conpositions wth respect to sweetness acceptability (rated on a five-point
scal e; 3¥: goor, 3= good, 5 = excellent), sweetness onset (rated on a
seven por¥m %41e; O =dislike, 4 just right, 7 = excellent), sweetness

i nt ensi tpngel ARk BE Witk SFEENM@B{M& etéher afll éhiaisgena4ea=Su o Pkt 7 =

excellent), aftertaste intensity ratedeon a seven polnt sc

di slike, 4 = [0064] Racipphising SELENDA® Bmand Sviéetener:rlasips @il atpdsofiow; even
point scale; O0.= dislike 4 =just,right, 7.= excellent), sweetness

fur at i orCEPAPEQAIeoukFhd sarhon bekilesod’ 2 leqplions group binrglion | G, 7 -
excel | e&Eﬂuceﬂlc@@ﬁ@mﬁﬁﬁﬁﬁle@ﬁ/Mub&fgg%ﬁﬁéﬁt\(té;ﬂl RekpabnAyvmakedktiel; 12 gpal e; 0 =
dislike, 4 = just right, 7 = excellent), overall liking (rated on a nine

poi nt scirweetoned applasaycs; 2 sups pegled apd grated apples) $&g SPER IBrgnd and qual ity
of tast y L ficlay - N " (rated on a 100 point unstructured
scal e; gsﬁégern? |{ ts:uééagdséi ‘i%%ﬁlimgg{’ﬁ?%r). The rates are averaged. Data are
anal yzed usi rMgoéfideefiesUsing SVBENA¥0R Basrdl Shiudepdties addSPHeRgEisated 063] To a
statistically significant degree (p less than or equal to 0.05),

hal ogen:ﬁ@'ﬁ"mﬁf Furg @ liwaiqseglpe%ta%samj bakingipey dgre isrspoeR kaling odrehces
from sanpi8s baddd; . X i ' b o8 ect to
one or m)rsg %f he fé?ﬁaﬁm&ﬁérﬁk?gﬁ%a ggoﬁgg%a%g%rgg%qgg%@c@%%g 10210
sweet negsaspeersitaallla axtipct; $idcmpnsswedensdtapplesaict;ieaws patledgid gratedfappies;ast e

sueet nedsasgor seamsappiswms : 1
overal| 1% gt FRRT Rrall THART (bR iR RRPARER) Copdph B ™ Thoce

hal ogendtabsbesatg@sugie denadtive @uetodst ajondioplosspaRk®sudiesgagt.rate the utility of
conpositj.ons and nmet hods_of the present_ invention. Exanple 4 Baked Apple

Bar wi t KIGPPIRREARIPSUCERSSh Y- oodicBlospRIFTOsRIcP & -4 diperh Ardichlaspgralactosseroseit i ve

4,1',6'-trichlorogalactosucrose-6-acetate; and 6,1',6'-trichlorosucrose.

[0066] The apple bars are prepared according to the following procedures:
1) Preheat oven to 350°F. Spray two 8x8x2" metal baking pans with vegetable cooking
spray. In a small bowl, stir together flour, baking powder, baking soda, and cinnamon. Set
aside.
2) In a large mixing bowl with mixer at high speed, beat margarine, about 1 minute.
Add egg substitute and vanilla and blend at high speed for 30 seconds.
3) Add SPLENDA® Brand Sweetener (and halogenated sugar derivative when
applicable), and beat at medium speed until smooth (~ 90 seconds). Add apple sauce, grated
apple, and flour mixture, and beat at low speed until mixed (~ 45 seconds).
4) Spread batter in pan and bake for 40 minutes, or until 2 wooden pick inserted in the
center comes out clean. Cool to room temperature and cut into bars.

[0067] The apple bars containing SPLENDA® Brand Sweetener are evaluated in

comparison to the samples containing SPLENDA® with a halogenated sugar derivative.
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[ 0064] Reci pe Using SPLENDA(r) Brand Sweetener: 2 cups all purpose flour; 2
t easpoons baki ng powder; 1 teaspoon baking soda; 2 teaspoons ground

ci nnanon; w0 0slg7116 educed-cal orie margarine; 1/2 cup egg S®OTUSHEAER]I0 2
teaspoons vanilla extract; 1/2 cup unsweetened appl esauce; 2 cups peel ed
and grated apples; 50 g SPLENDA(r) Brand Sweetener (sucralose) crystalline
powder. [0065] Reci pe Using SPLENDA(r) Brand Sweetener and a Hal ogenated
Sugar E%“FU%% Tegeive 2 standardfize ssrvipmaecach bar  Papelissharpooirs thake thy powder ; 1

e o

mar gari ne; su tu eas cup
unsweet egved, Sppkedknteswattmepsnseeahied oandegmaiontt saflp] (S dislike), 0= RREENIA( 1)
Br and et ener (sucral ose C.r% talline powder; and 0.006024 g of a

hal ogena 68"%@5% » PSR INARSKY CRicd o 246N R ROy Ididike <t T i EEhY T P -

di chl or g1t st RRGntehsity(radl 60 L QERIYINIale; 0 = disiike, 4 = just 1i =
3',6" - anhydro-)4, 1-di chflgr %lgygﬁr?ict osacros'éb? rg 11?’,06' fi}[SPF%ﬁLI o+u8t ré%l}t’ !
act osucraysdleat)abidtentcss (ratad 08 aBey@! pointisciibd odistikeses jYsOOgE] 7 Fracdppl)e bar s

are pre ceordi the follow ng procedures:. 1) .Preheat oven to
S0r | sl BRI Eoh A Sl sile N RO 35 bt o ek By . 1
a smal | pershningk iof aft@rgstd@ited boudkevdadoimgcaowetislika ki nserga, 7 and

ci nnanon. %et aside. 2) In alarge mxing bowl with mxer at high speed,
beat marsgssienp; ovpseitiking Ayatesk n a ning oy sealq; st disliee 3 angstrightt| 9 alikwd bl end
at high s dartiEiea190 E,N@ﬁ i), ﬁngf :

hal ogenat ggﬁg%’g{ndg@??@g??%} ?/\s/r%gn a?)lploi—ca g ,(ragéf’]d %gw g‘%‘ﬁ{r}%?&%ﬂg&&ed
unti | sreoae0 €'artifidals E¥bR dstural Adtheaptes eresovaraged. gDatake ampyred nsiag ANOYW

m xture, bea | ow speed until m xed (- 45 seconds). 4) Spread batter
in pan' éwgqg%%s?{dﬁﬁ EFﬁgm nutes, or until a wooden pick inserted in the

center comes [0048]CleRgatisFRelly & ni&i@ﬁam&gxmsgﬁ akin@n 3PeyaYlo 0.05)0uRars. [ 0067]
The appl e baxs contai ning SPLENDA(r) Brand Sweetener are evaluated in

g onpar i dwipgenated éu@éﬁ?}ﬁ%ivét@nnfainiﬁm@/rrmmmm@st}&lﬁmtffﬂ@chafrggehasaenpls ugar
i i : 10210 P i i .
ot andar ¢ Dairde KB e AL R P T AR B e ovine

conposi tattpibatend sieelneSPRLEpthBIliBNEREARSS oaat afleatieds ihiéndifyahRel MBIk iatchkivg- poi nt
scal e; &.eroor, 3= ggo .. b = excell entg, sweet ness onset (rated on a
seven p ithg gse,aqvge,en@ss__ WRL, Ipée,asegpt&esi; pEs qnagtﬁ{c,)verall liking, and quality of taste as

“artificial” or “natural.” Such samples demonstrate the utility of the methods and

compositions of the present invention.

Example 5
Cola Sweetened with Sucralose

[0069] Product Formula (Syrup Batch Formula): water (3074.6 g); cola concentrate
(39.0 g); SPLENDA® Brand Sweetener (sucralose) liquid concentrate (16.6 g); phosphoric
acid, 75% (10.8 g); potassium benzoate (5.0 g); citric acid, anhydrous (2.0 g); caffeine,
anhydrous (2.0 g)

Preparation Procedure
{0070] (1) syrup: Add ingredients to water in the following order: potass{um
benzoate, SPLENDA® Brand Sweetener (sucralose) liquid concentrate, phosphoric acid,

citric acid, caffeine and cola concentrate. Mix thoroughly between additions.
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7 = excellent), sweetness intensity (rated on a seven point scale; 0 =

dislike, 4 = just right, 7 = excellent), aftertaste intensity (rated on a
seven poiwDososiieg O = dislike, 4 =just right, 7 = excel lPEmUSP3/Li2td er ness
(rated on a seven point scale; 0 = dislike, 4 = just right 7 = excellent),

sweet ness duration (rated on a seven point scale; di slike, 4 = just
right, 7. santness of aftertaste (rated on seven point
scale: 0 i OFF L]e(11514 —ﬁjuaéq GVgIREe: Mixsyrgpang qaélmﬁfeg HAFAPRE mxww & at ed

ggdaqﬂgpﬁw%a&%ﬂm \a%tegl) tgrlscftdtﬁg ¢, Evé;l%ﬁinfsh?&]tnzve?a =14, 5%1@@ ofRd ¥)

taste as |ca or "natura t%d on a poi nt
unst r uct syrgubateitalakes Dgalloms of finished hbeve@e~ natural ). The rates are

aver aged. Dat anal yzed usi ng d Tuke HSD.tests. [0068] To a
Vot ot cal Ty OB R e pheak o Risare e ST bb Blognalethrgisi
hal ogenadepid-afivtdaich AT 4,¥'aditMBrosRRERLIIAE; §30HLRSJeABRsIdeee1'd f f erences
fromthe sanple containing no hal ogenat ed sugar derivative With respect to

one or ndiellorsuernes; Bob'taphy drg-4, bdichidsegaiactosyonoss; el - icklopaakictasugrose-6-
sweet nesg.. %ﬁeﬁ, g{xd 651“@'%1@31%?05 BLENS| %T%I{?Je - as%ﬁéc?cdlg.t ?F&I%%flé@els (}ff'htafogg&qu Mity

sweet ness 1oh,” " p easan ness o overa 1 Ki'ng,
of tast esugsr dérpmtivd wereatbé'ted)rl Pph@t2Aypmh,. d dSqipkn s’Ehrpde goupeofmsiplataee t he

utility of the nefhads onpos 0 present .inyention. Exanple
5 Col ay %@?@ﬁe‘&?‘: ﬁ‘ %%‘E?“E%?)E%fp spf gﬂa%?natféﬁﬂﬁﬁfé’e{‘wt‘ﬁp Bat ch

Formul a): wat 07‘%@1&5 Qt)ese&t@liﬁtﬁt@ﬂﬁ(ﬁm rp%ﬁﬁtoné@?en@o )boot‘ﬁelt@%f Je tﬁéﬁmd
Sweet ener (sucral ose) liquid concentrate . ); phosphoric acid 5%

(10. 8 g)intepestias svitheaob pthsat Sarples alg)pressnted pue atoa tctne aﬁwwchampée zvaiugt)%

o L g SRR S SR e e o
SPLENDA(¢onstihando Sieek e eich(rsfiipeaitaS@la $dngi. dA aeneaipistaizahe PROSRidaDfC aci d,
citric aci d caffeine and cola concentrate. M x_thoroughly between

addi t i on&@ch 33mple, pREbEs tresnptrrtaddo 3Mse theg r{tmlmt]hm(quglylwmm Ritrs @f pagkprage:
M X syrug, qg,@&,]a\[, ated water (one part syrup to five parts carbonated
wat er) ané1 ttle (CO2 |evel of finished beverage = 3.6 volunes). The
syrup bat ch niiR24] Panghsth cavsivefa standasihezt dvewieg afymch sample. Panelists are asked to

rate the samplés with respect to overall liking (rated on a nine point scale; 1 = dislike, 9 =
like), sweetness amount (rated on a seven point scale; 1= lack, 7 = abundance), sweetness
quality (rated on a five point scale; 1 = poor, 5 = excellent), rate of sweetness onset (rated on
a seven point scale; 1 = slow, 7 = rapid), cola flavor intensity (rated on a one hundred point
scale; 0 = none, 100 = extreme), liking for cola flavor (rated on a nine point scale; 1= dislike,
9 = like), bitterness intensity (rated on a five point scale; 1 = none, 5 = extreme), diet/regular
taste (rated on a one hundred point scale; 0 = diet, 100 = regular), duration of sweet aftertaste
(rated on a nine point scale; 1 = short, 9 = long), duration of cola flavor aftertaste (rated on a
nine point scale; 1 = short, 9 = long), duration of other aftertaste (rated on a nine point scale;
1 = short, 9 = long), and pleasantness of aftertaste (rated on a seven point scale; 1 =
unpleasant, 7 = pleasant). The rates are averaged. Data are analyzed using ANOVA and
Tukey’s HSD tests.

[0075] To a statistically significant degree (p less than or equal to 0.05), the
halogenated sugar derivative-containing samples demonstrate differences from each other
with respect to one or more of the following attributes: overall liking, sweetness amount,
sweetness quality, rate of sweetness onset, cola flavor intensity, liking for cola flavor,

bitterness intensity, diet/regular taste, duration of sweet aftertaste, duration of cola flavor
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[0072] Sensory research was conducted to determine the effect of a

hal ogenat ed sugar derivative such as: 4,6'-dichl orogal act osucr ose;

4,1' - di chworoegsiiact osucrose; 1',6' - di chl orosucrose; PCT/US03/10210

3',6' -anhydro-4, 1-di chl or ogal act osucr ose;

4,1' ,6"-trichl orogal act osucrose-6- acetate; and 6,1',6"'-trichl orosucrose on

sucr al ose- sweet ened cola. Three |eyels of hal at.ed rivative
ver e t edteggste, dusgipn ‘ifooﬁ%rﬁa-ﬁﬁﬁﬂ&% aB% Hleaﬁaﬁl;%egs %‘?%%B%St%f Tlé%'r%%%{élgggr e

pr oduceghy, Sagke Whd RilRY S 0dmphiStisHsl0a et ds Y Heprékntialagienat ed sugar
derivative. [0073] Pahelists are seated in individual, partitioned sensory

booths to minimze their interaction with each other. Sanples are
presentgd ogg t atime. Each sanple is evaluated before the next sanple

i s tastef™ ﬁgl e presentation order is random zed. Panelists consunme two
ounces of eawn76ETHikgrkipted defihal BakphaineAftcdier tript@tipmgf suselesgaksidtsi on of
each sanple, panelists are instructed to ri ns;ﬁ%heir nmout hslgth ro ﬂQ' y wth

bites oM redupeH SRDCUANFOBLY BICBEFIGLIOR COMPESS 4] thBAYRLTT e PRI IR 4O

standar gy s{i G T SEHrAtheO ey Bl Ageebingbitc! Sensiedidsely ialivréde
sanpl es i respect to overaYI i king (rated on a nine point scale; 1 =
di sl i kePriér thithe)re-owetitios dieartbelpdy(fatanddheweighteltbe tgpdiodybuldsrsewere= | ack,

7 = abundance),_sweetness al ift.y e i j: ; = poor,
5 = oxcBrrBi Pidie it SgathputpRiEHT el Rafnd A (AR BEGENede D B0
sl ow, 7o @RipidductPichtdihiag efthérmuentvse yr 4spattade.on a one hundred poi nt
scale; 0 = none, 100 = extrene i king .for

| i cola flavor (rated..on.a nine
poi nt scal e; [0027HInsthe st PhQSG:OfI)thfkﬁ)“,ly,GF‘FF%Fhr‘?e@SW‘?qE&pé?\'QP et?t}oé‘tdéféf’ 85 a five
poi nt scale: .1 = = ) i mRied, onwa one
hundr ed8%(@?%1%&561%21?&8@2%%%;&%G{iggxhgt@ggrﬁfe;s?\%é{egﬁ g??%%\lﬁg% ) S\{\eg{ ai‘v tertaste
(rated gietlddeifirespabint ssbaitaicods watshmrdnfiod werd wady) Firgluibgtobisatiof cadisea 1 avor

aftertaste (rated on a nine point scale; 1 = short...9 = |.an ation of
ot her afesbPanyted tyice wepkbhtodneAsHg tb%ﬁ’!‘ﬁ‘mgﬁfﬁfé},‘e skfn arddicnes l,heg"g}:o uflg%), and
pl easa”%&@&r%u@&«ét@f teasitn( Natdc AR tast SBY SibjRBive visaglahspectiorwagedasant , 7
= pl easant). e rates are averaged. Data are anal yzed using ANOVA and
Tukey' s wHSHR the sbdoméroaisiveral kodytdefinision overe yiswallyrindneetsd pnda t%%fa(ﬂbe‘f ess
than or ,equal ,to.0.05)., fhe |.09 ; { AVI=FY Edi ng
sanpl es ‘ﬁfcel?@hglterogieg 8&% *efg‘e&l%ensél ege C@r gl%%elgg%%?ﬁ{e}lgﬁémbvt\éﬁa#tglg%gg{]@g?one or
nor e of wdarlyf ol boavd &¥01 Rt 10 fobussle defisitiah wab iscidrig an Swmketordessubnptianeous

For col BadtavaRtion Nt ateREsSt | hrGkamg et Frsgareiipanpll T iTianen of -
sweet afp‘é@f&é}ﬁﬁt‘?on. duration of cola flavor 23

[0078] After the 12 weeks on a special diet containing aspartame as the sweetener the
subjects returned to normal diet, refraining from any products containing sucralose and
aspartame, and regained the normal steady values of previous weight and body fat. In the
second phase of the study, the subjects were placed on the same pre-competition diet during
12 weeks yet the subjects consumed goods and liquids that were sweetened with sucralose
only. The amount of sucralose in the diet was equivalent in sweetness to the amount of
aspartame that was used during the above special dietary period. The same two tests were
used to measure the subcutaneous water retention.

[0079] The statistical comparison showed significant differences in subcutaneous
water retention based on the subjective and objective tests at measured times, including at the
end of the two diets, each subject using aspartame only versus sucralose only as the
sweetener. The results show that a diet containing aspartame only as the sweetener makes the

body retain water. This effect is reduced if sucralose only is used.
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WD 03/ 087116 PCT/US03/ 10210 aftertaste, duration of other aftertaste, and
pl easant ness of aftertaste. These sanples denonstrate the utility of
conposi t iwo3asmi6ret hods of the present invention. Exanpl @Cé/Uso®7@Rjo Thi s
study was defined to determ ne whether the ingestion of sucralose results
in reduced subcutaneous water retention conpared to the water retention
resulting fromthe ingestjion of aspartane. Ten bodybuilders on a

pre- conpet i t LYFOd Variowemedificadensyandyariatinng ¢f thepesaibet cnetheispnd systemeof t i on
diet, the; ohat: [ fri Lk dybui | der s. wer, measur ed.
Prior t Ig% tﬂ?‘??&%& %%ﬁégg%%it%tﬁéﬁ{né B ?ﬁﬂ]t%%gi “?18}% ?ﬁ%‘? H}gefirorpéfer %fioﬂﬁdncﬁ or
one weekpirit phiheamyentiomd Adthsugiothe diventign kistteer dedaibal dsOnRsctidn Raf HIBific

[0077] In_the firs hase of e study, during the 12-week pre-conpetition
di et, t REFCTHgRm "i“g’étrs’s“ m&ﬂw@aw theidthe inyentean asielaimggd skowddget kned

Wi th aspaddigMeniRly such\QecitRleRdddinl Blis. ARFLIS| DS HRGHEANSOUSE tﬁ\@gaes[c'ribed

retention were used. First, the objective caliper test was use W ce
weekl y tmodaeisgreyingeut tiedivaation shidhheee spgarend tthosmgidlladhie thmmtiate of

subcut a retention. second .test, the subjective visua

i nspect E}gﬁﬁg\@@hggﬁ& @ﬁé??etﬁea%%%r}gc HBSoveral | body definition were
visual ly inspected and photographed. As with the objective test, the

subj ects' nuscle definition-value was determined twice weekly. A scale of
1 to 10 for nuscle definition was used as an indicator for subcutaneous
water retention, with a score of 10 indicating excellent nuscle definition
and | indicating poor definition. [0078] After the 12 weeks on a speci al
di et containing aspartane as the sweetener the subjects returned to nornmal
diet, refraining fromany products containing sucral ose and aspartane, and
regai ned the normal steady val ues of previous weight and body fat. In the
second phase of the study, the subjects were placed on the sane
pre-conpetition diet during 12 weeks yet the subjects consuned goods and
l'iquids that were sweetened with sucralose only. The anount of sucral ose
in the diet was equivalent in sweetness to the anount of aspartane that
was used during the above special dietary period. The sanme two tests were
used to nmeasure the subcutaneous water retention. [0079] The statistical
conpari son showed significant differences in subcutaneous water retention
based on the subjective and objective tests at neasured tines, including at
t he
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end of the two diets, each subject using aspartane only versus sucral ose
only as the sweetener. The results show that a diet containing aspartane
only as twe osimediener nmakes the body retain water. This etfrasn3/ie1o educed
if sucralose only is used. 24 WO 03/087116 PCT/US03/10210 [0080] Various
nodi fications and variations of the described nethods and systens of the
invention will be apparent to those skilled in the art w thout departing

f rom t h@hscispkimedlis: spirit of the invention. Al though the invention has
been described in connection w,t pecific, pref i ¢t
shoul d be undéPEP8Y OFﬁQPpPﬁggﬁnQéﬁfﬁ%hkgg4&?3?ngg&§%§%%§R%g§%%%§KU%du|y

li it edich® ofiblGRosRREd ugaeddndiivendving 4 fothath, seleatet diom thediréucefithons of t he
described nodes for carrying out the invention which are apparent to those
ski | | edfallawingefoanulag (&1t ended to be within the scope of the follow ng
clainms. g5 WO 03/ 087116 PCT/US03/ 10210 What is clainmed is: 1. A-conposition
conprising™4, 1', 6'-trirghloro-4, 1', 6'-trideoxygal actosucrose and at

| east one hgl ogenat ed sugar~derivative having a formul a selected fromthe
group of ®rh foll owing fornulago(1-111): R1 RO R4 0 R7 R6 (1) wherein R

r epr esent OoXy group, acylNgroup, or a halogen atom R2 and R3
respectiv

R9 fe

M
wherein
R1 represents a hydroxy group, an acyl group, or a halogen atom;
R2 and R3 respectively represent:
(a) a hydrogen atom and a hydroxy group;
(b) a hydrogen and a halogen atom;
(c) a halogen atom and a hydrogen atom; or
(d) a hydroxy group and a hydrogen atom;
| R4, R5, R6, R7, R8, R9 and R10 represent a hydrogen atom, a hydroxy group, or a

halogen atom; and

R1

R4
O
R2 o
R8 RS R1
0]
R3
R9 0O
10
wherein

R1 represents a hydroxy group, an acyl group, or a halogen atom;
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(b) a hydrogen and a hal ogen atom (c) a hal ogen atom and a hydrogen at om
or (d) a hydroxy group and a hydrogen atom R4, R5, R6, R7, RB, R9 and R10
repr esentwe obysimogen at om a hydroxy group, or a hal ogenPatarsps/amnd R1 RO
(11) wherein Rl represents a hydroxy group, an acyl group, or a hal ogen
atom 26 WD 03/087116 PCT/US03/ 10210 R2 and R3 respectively represent: (a)

a hydrogen a 0, rou (b) a hydrogen and a hal ogen atom
(c) a hal oge&l‘&aafngigj}a’f?ap%g ﬁlgrf@%ﬁ?ngtom or (d) a hydroxy group and a

hydr ogen at om R4(a)&5hyd@gena9mﬁ@gd ‘F,qi?dgbg%% nt a hydr ogen atom a hydroxy
group, or a halogen atom and represents a hydroxy

group, an acyl gré’@t)pahxﬂm%?nl‘ﬁﬂd@g‘@hgan@m R2 and R3 respectively represent:

hyd t d hydr ogen and a hal ogen
g??)ma (X)rggﬁgl ggggr? a@ﬂ?ﬁeg rox‘i}aﬂﬁ‘g@ﬁ%ﬁgﬁ Ogr y(d) a hydroxy group and a

hydrogen atom andd)Rbhyd®8xy @x@dpahd)ahwbgaﬁmma hydrogen atom a hydroxy
group, or a hal ogen atom he conposition of claiml, wherein said
hal ogenat ed &fgRe: BBrRY and 3&0 r@r%ﬁntaa%ﬂydéﬁﬁmﬁtom,ra&mda@mﬁroup ©02 helpgen about
2. 0% of ;g@i.dngonposition by weight and wherein said 4,

RI—_

R2

R3

(11)

wherein
R1 represents a hydroxy grbup,v an acyl group, ora haiogen atom;
R2 and R3 respectively represent:
(a) a hydrogen atom and a hydroxy group;
(b) a hydrogen and a halogen atom;
(c) a halogen atom and a hydrogen atom; or
(d) a hydroxy group and a hydrogen atom; and
R5, R8, and R10 represent a hydrogen atom, a hydroxy group, or a halogen atom.
2. The composition of claim 1, wherein said halogenated sugar derivative is in an
amount from about 0.001% to about 2.0% of said composition by weight and wherein said 4,
P, 6’-trichloro~4, I’, 6’-trideoxygalactosucrose is in an amount from about 98.0% to about
99.999% of said composition by weight.
3. The composition of claim 1, wherein the weight ratio of said halogenated sugar

derivative to said 4, 1’, 6’-trichloro-4, 1°, 6’-trideoxygalactosucrose is from about 1:99,999 to

about 1:50.
4. A consumer product comprising the composition of claim 1.
5. A combination sweetener comprising the composition of claim 1.
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1', 6'-trichloro-4, 1', 6'-trideoxygal actosucrose is in an anmount from
about 98.0% to about 99.999% of said conposition by weight. 3. The

conposi tiwp 0efsuli@ m 1, wherein the weight ratio of said raragenaked sugar
derivative to said 4, 1', 6'-trichloro-4, 1', 6'-trideoxygal actosucrose is
fromabout 1:99,999 to about 1:50. 4. A consuner product conprising the
conposition of claim1. 5. A conbination sweetener conprising the

conposi Pi on éfbeyPrigercampiny\hedRnQRFitivs oPATMUS03/ 10210 6. A bever age

conprisikng the. co sition .of ¢l aj v i s o] sition.c rising, 4, 1',
6' -tri clr711 oro-4,° %?R’ém_-ctomleéng I’?&%‘B@&rf@si ’gﬁ"gnéae_toxy@_éaapg?%;ii’ﬁée ﬂ‘gq Ygenat ed
sugar deabt\oikidRgafes®iupab airivallat GaeRal il BiIeEna’ashyRdeMative 1§ Th AN anount
from about 0.001% to about 2.0% of said conposition yh‘\é\/m@é;htb and wherein

grd vge

sai d 4, ampunt fpm aheus | Qg6 tp abput 2.8% afispideonipgsitiar b sses fefn s@id nount
from abeut., %.1tpqa . 0 J | kI L,aht . A
conposi '([? i’tgn—%g%l%loﬁ'zgilrfgho ﬂhdﬁq%c?/gégaﬁu% SF Sﬂr%_ag%ﬂ%%’ﬁl %&%{L P ?‘ye%g@y/gé? %%%Bs ucrose
and at 99.698% ofrsidcahpoeinian bd weiggar derivati ve wherein the weight ratio of

sai d halogenagted sugar derivatiye to.said 4, 1, 6" -trichloro-4, 1',

e dBory o COBIRISHER SOTFISIE Aot ST OFO gl 8% idsoxuGAio R g i at
CONSUNE[eaftiod e fogERARY siftaPGertvAfvE FNBRE the Weight r&loAd i@ haldgenfle® QIHA} Nat i on
sweet ener conprising the conposition of claim8. 11. A beverage conprising
t he conporsiativetp sd 34 Hi g-8ichippo-4 Al nét-tisigoxygalagtoseerpsrys fiem shoaei98L89 to

del i ver Yok f§0| e of 4, 1', 6 -trichloro-4, 1', 6'- trideoxygal actosucrose
conprising the step of supplying a conposition conprising 4, 1', 6'-

trichl opo-4, Alconstinet prodexy@phisiag delompositiondf elaich @ast one hal ogenat ed
sugar derivative wherein the weight ratio of  said hal ogenated sugar

deri vat i%e t 6 ipinafionsweetpnes somyRisHedbecompositiqy oficlgigeoxygal act osucrose i s

from about 198 8880 LanARAE ul: Slbpolion S ERLRRA of providing an

artificially sweetened cons oduct to a subject, wherein said subject
does nofl2exhidomtthbld formhlieeng tid sseetneds deliverypeofiledf df 1°c b atrivhlb3e-4wh'ebEi n sai d

ot 11 LYy SRS Ened, Consurer Drauct GOMBY, Se5, B, COMRUAG, 59t
trichloro-4, 1°, 6’-trideoxygalactosucrose and at least one halogenated sugar derivative
wherein the weight ratio of said halogenated sugar derivative to said 4, 1°, 6’-trichloro-4, 1°,
6’-trideoxygalactosucrose is from about 1:99,999 to about 1:50.
13. A method of providing an artificially sweetened consumer product to a subject,
wherein said subject does not exhibit fluid retention.
14. The method of claim 13, wherein said artificially sweetened consumer product
comprises a compound selected from the group consisting of sucralose and a halogenated
sugar derivative.
15. The method of claim 13, wherein said consumer product comprises the composition
of claim 1.
16. A method of providing an artificially sweetened consumer product to a subject,
wherein said subject does not exhibit phenylalanine related side effects.
17. The method of claim 16, wherein said artificially sweetened consumer product
comprises a compound selected from the group consisting of sucralose and a halogenated
sugar derivative.
18.  The method of claim 16, wherein said consumer product comprises the composition

of claim 1.
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sugar derivative. 15. The nethod of claim 13, wherein said consumer product
conprises the conposition of claim1. 16. A nethod of providing an
artifici awby3®sHes ened consumer product to a subject, whecCausoFai2do subj ect
does not exhibit phenyl al anine related side effects. 17. The nethod of
claim16, wherein said artificially sweetened consuner product conprises a
conpound sel ected fromthe group consjsting of sucral ose and a hal ogenat ed
sugar ddfi vatA iethoggomprisingehe iienpficatioqof LA UMGR B ESihoasrRed apR %  product
conpri Se%fe&tlg%f Sﬁﬂﬁ?ﬁ{)iév&e@t n (Ecans h[ odﬁﬁs)@%eﬁl@i{aQﬁ&%h@aﬁ’@%‘éﬁ%d’ g 4 19.
A net hod conprising the dent I 11 catlon of ‘consumer targets concerned about
the ef fgeiscokising bf llaidakleptionael giraedatameuaetedpidedfietts, wherein said
effects are selected fromthe group consisting of fluid retention and
phenyl al ani ne rel ated side effects. 29 '
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