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| NVENTI ON [ 0001 ] The present invention teaches novel conpositions and

met hods for altering the sweetness delivery profile of 4, 1', _
6'-trichloro-4, 1', 6'-trideoxygal 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 in its 4,
~1', and 6' positions wth chlorine. Synthesis of sucralose is technically

aroups wi th CHEHRIRS A SR OR RO AR Fel T eI C i SRy Ergnagy
incl uding a highly react iDELOVERY FROYEL O] sgj@ﬂ%L rous approaches to
this synthesis have been devel oped. 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
provi de a product that cont aj i {\ﬁ@\lb f ot her hal ogenat ed sugar
derivatives in addition to sugtr‘%%gjegf#ﬁé ﬁg%f hal ogenat ed sugar

conpounds pr €960t] The preadt tivention Wi eNBYvel 8b¥ipa& Gt thdiRds s Iﬁ%ﬁ?"{ﬁ%i c
and purificfatio rout es d,the particular conditions of t?‘le synt hesi s

i S n L] o * + : N
and  pur?t T ESES %ﬁ‘%@o@@gg’e 4 ?OMTCWRD‘LHM@ drideaxtyedomsetuerees Thisd ot her
subst anaefentiog alsB QWREhEOnE P80 ' bidind 7 £he_ar 0/.01253,
whi ch is expressly incorporat gd rb@ﬁ@?@%@%%%hh%%%é g’,lt’&étlngﬁ‘{%cy?o?r’rgt“hods
for al téﬂﬁ?f@iYGﬁléCté‘M@?@ess delivery profile of sucral ose via the
conbi nati on of sucral ose and 2, 4-di hydroxybenzoic acid. Simlarly, WO
93/ 10677, which is expressly incorporated by reference herein, relates to

a wi de range of indigestilACRoRRAMBOL el AReENSiGECti ve elininators of
undesi r abl ev\iﬁwnents of the sweetness delivery profile of sucralose. 10
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6 -tri d?&éé’tg/%lya%%ﬁl%g g;rn%?i?c ﬁ;‘dcxiﬂoxyl groups with chlorine atoms, while preserving other
hydroxyl 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 comﬁination
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,




hal ogenat ed sugar derivati-ves as well as methods of altering{the}siwgimess
delivery profile of 4, 1', 6'-trichloro-4, 1', 6'-trideoxygal act osucrose
via its ceoosestitén with ot her hal ogenated sugar deri vat ip@EsuseSdyMpRY OF
THE 1 NVENTI ON [ 0005] The present invention relates to any conposition
conprising 4, 1', 6'- trichloro-4, 1', 6'-trideoxygal actosucrose and at

| east one hal ogenat ed sugar derivative having a formula selected fromthe
group of the [@gp‘ﬂo%ﬁaﬁgaﬁﬁwlﬁnlha%bf(dn-ﬂaid,)mwarerRa coRbithtiohs RRER’, @-triB8loRY. R3
R7 R6 (J) Mt i resent,s hydr ox roup, an acyl group, or a

hal ogen iitlo’né]m ﬁ@’&ﬁ@ aféfgﬁcégi)eea@fji(\;%r ﬁ%@fﬂ% gar degivalivesy dhpBescit om and a
hydr oxy igveuions pidvideminttieogen, ane-@ichRtRgen 8t ilso @?ala%@ﬁéfﬁ%e tomand a
hydrogen atom or (d) a hydroxy group and a hydrog atom R4, , R6, R7,
R8, R9 gﬂé"ﬂ‘?@@‘eﬁi 8p3aE SERY aly ep peived @m methods ofalteyrhgdhy swgeatess deliveay plodilogen

atom  angl 12 @ik, 20P6 VR QAR EG Y030 40810, o R, B R2 heogooated

sugar derivatives,

SUMMARY OF THE INVENTION
[0005] The present invention relates to any composition comprising 4, 17, 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-111):
R1 '
R4

R8

R3

R7
Rg
R6G

ty

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

R4, RS, R6, R7, R8, R9 and R0 represent a hydrogen atom, a hydroxy group, or a
halogen atom; and




~In this enb

| | ’ U3 0CT 2006
RO (1) wherein RI represents a hydroxy group, an aryl group, or a hal ogen
atom R2 WA Itespectively represent: (a) a hydrogen at aorandsasdhydr oxy
group; (b) a hydrogen and a hal ogen atom (c) a hal ogen atom and a
hydrogen atom or (d) a hydroxy group and a hydrogen atom R4, R5, R8, RO
and RI O E%present a hydrogen atom a hydroxy group, or a halogen atom and
RL R O RS RL O R3 Og,(Il'l) wherein Rl represents a hydroxy group,
an acyl group,| or a hal ogen at R2 and R3 respectively represent: (a) a
hydrogen atomljand a hydroxy group; (qg a hydrogen and a hal ogen atom (c)
a hal ogen a ca hydrogen ato 3 0 3 OCT 200& WO 03/087116
PCT/ US03/ 10 (d)\a hydroxy gro hydr ogen atom and R5, R8, and
Rl O represe a hydr.ggen at om oup, or a halogen atom [0006]
_ [ erivative may be in an anount
from about 0. abolt 9. 0% of osition by weight and the 4, 1'
6'-trichlores 6' -tri deoxygal gctosucrose nmay be in an anount from
Sition by weight. In another
ogenat ed sugar

enbodi nent, the weigght ratio of thel h
R 0]

(1

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

R4, RS, R8, R9 and R10 represent a hydrogen atom, a hydroxy group, or a halogen
atom; and

(11D

wherein
R1 represents a hydroxy group, an acy! group, or a halogen aton;
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




derivative to the 4, 1', 6'-trichloro-4, |I', 6'-trideoxygal actosucrose may
be from about 1:99,999 to about 1:50. O her enbodi ments of tHe} pildsains

i nventi on weneiosmhade consunmer products, conbination sweetReh&s, g%lg
beverages conprising the conpositions of the present invention. [' 7] The
present invention also relates to any conposition conprising 4, 1', 6'-
trichloro-4, 1', 6'-trideoxygal actosucrose and at | east one hal ogenated
sugar derivative videpdydroxherdigl ogenatdeskeauday; Aari vative may be in an
amount from ané_J[tRSO.nglooto about 2.0% of the composition by weight and
wherein the 4,°15% 889 {4V LHIT6HE A hydrogemsatomy ¢ hidroxy galupcorosucr ose nay be in
an ampunthafogenas@ut 98. 0% to about 99.999% of the conposition by weight.
[0008] In addition, the present invention relates to any conposition

conprising 4, [8006] Igthis embbdiiorent, 4he Halogdhatet ki £k Q8d Gt G BEMEHOSSnANG: At
| east on g sugar ivative wherein the weight ratio of the
hal ogena?r é’@%@‘ggp%ﬁﬁ é’a"f%f’%ﬂﬁg“ ‘Efﬂée gompositiogy byt Weight apeldhet4, I, 6°-Bichioro-4,
tri deoxydaltati BIgEtobicréd: tanls t or ki 20: byo

vd 0&dgE obiferddeAM RO anlind P 9 agvgettg%‘.'{g {j’jrtr%rag%lft?&%ggs/“ of

embodi ments of the present invention may Inclu ns
conbi nat FirFomRastioRdyysveighid Ihavetharmsbodimeny thsiwedglt IneticCOMeRe hib bk dfughhe

present |} I [0GQ09): npot.her, enbodi nent of the present invention
conpri segé}yn%? %gggﬁ#eogq ’ﬁ tt%/(r?‘%lﬁ%"i&)’ﬁ ' év&@gg%é’gglaafewwynwbﬁ frpm agpuy, 1",

6' -tri chl 8392 to kbout@':50.rOdlepxyBadiache Y of
USRI SRR {6}l

suppl yin conposi.tion conprising 4, 1',

tri deoxyé’&%&ﬁ?%’é@é’%@e exs e beyams bradcogeisatgatle sorgposideis ofalid M@sent
wherei n fkenfwi ght ratio of the hal ogenated sugar derivative to the 4, 1',
6'-trichloro-4, 1', 6'-trideoxygal actosucrose is fromabout 1:99,999 to
about 1:50. [DW00) Thnptehert iewatidh akoirelafes toayRLaHBEoh By HEigEcx ¢l gtes to

r
nmet hods roviding .an _agti ficially sweetened consuner prodiict fo a
subj ect , Q{\Eﬁg"rrg i'*ngt’ ﬁe‘“é%ﬁ}f‘ée%laﬁ%f%Pn%%hlpftﬁt pne hlogegaied tsugaridsnivatie

artifici ahbrgirste ahRreshtePASUNBELRE 58,260 sel ect ed
fromthe gr o:thbcons?sti ng of ng%‘%g?ggg&gn gﬁ%gp%lggﬁ)ﬂ %%O'Jg@gj;ﬁ%'é’r"ﬁ\?&fi ve.

The 4 03 DOUNPEIHG] BB Weikht RETWhSERYthe2,10, 6 crialei®y, pr gduct may
conpri se. jfion copprising 4, 1', 6'-trichloro-4, 1', 6'-

tri deox?é,“g’?%}‘c‘fg&%?{é@@g%ﬁay i @b@ﬁo‘aﬁéf%%@'éﬁ%p%to@gwwmf thee;

[0011] Yetnpasniondyy weeiphdi ment of the present invention conprises any method
of providi niga %@Hi ficially sweetened consunmer product to a subject,
wherein the P] ajduion, theipresent 15y ¢ntighaelgles taanymempekizina domipesingfaf ¢t .

The artidligt@btaia SIEELENROGRMRWIEL R 9IS feast 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, 17, &’-trichloro-4, 1, 6’~trideoxygalactosucrose
comprising the step of supplying a composition comprising 4, 17, 6’-trichloro-4, 1°, 6°-
trideoxygalactosucrose and at least one halogenated sugar derivative wherein the wéigﬁt ratio
of the halogenated sugar derivative to the 4,17, 6’-trichloro-4, 1°, 6’-trideoxygalactosucrose
1s 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




may conprise a conpound sel ected fromthe group consisting of qs@@r,rakme and
a hal ogena¥V@d3/08Ud@r derivative. The consuner product may G@TS6SA0ABY
conposition conprising 4, 1', 6'- trichloro-4, 1',

6' -trideoxygal actosucrose and at | east one hal ogenated sugar derivative.
[0012] A further enbodi nent of the present invention relates to nethods
conpr i si ng"SPHE" PRERE PR eRMFcahy compositon tanprétise sancerregoroul Fhe

ef fects ofidastydalGl e onsuner products, wherein the effects
are sel ect ed f)}rc’gm tcﬁlééréﬁi%%fe%g%gfj%qemog&f‘aw oR&Rr dpYadivei on and

phenyl al ani ne (08Il &} ¥et smioter efibsgitient mhgﬁre@%%&éﬁﬁb%%ﬁ%e 0013]

Fi gure 1lﬁ%éovi des thg et abol i ¢ pat hway of aspartane. | PTI ON
oOF THE | NUBKIF SN BB 12l sWeetenpdgenstoadrohat td habjee senteii Méeanbjeanddes Not

limted tiatblgbRhLS | ogi es..,. protocols, pH, and reagents,
etc., described %er%}?%%ﬁglg rgﬁégg%ﬁgg%{r g!lgﬁ’i“ﬁ%&‘?@érvgﬁe%i wasymrarredessd

t hat t he M ¢AtRprissgycongminieeledtad onuse drd®rcohkis i.bi
parti cul g&%ﬁrq% and i s not ‘é{r:?;gdedzr{g;ﬁflﬁ?%ﬁlt&% %‘gpiﬁ%%gé%&dt he
i nven

ol EDLa, o0l v, and s ot AR
present I of; VT REREP A Y RMPHEe aipprowtwdition abmprisinh e, $1,wqul ar

fornms "attichlam.-4, 1ane-(ridBsxy dalelodsiSosdd i eference unl ess the context
clearly dictates otherw sey.gaTh_lj)s, for gxag#}g%te?ngggir&g?r@w et ‘366“’“3"8'
hal ogenat ed su8®}2]defuriher embodimentofithe preset énvention Bl6s tIRRRLAR | BHFRR}

dekiVak : [ d i val th f k to th ki Il ed
T the. e SR R PROE RO el e SR Sho s der OlaanS ol sstimed cal

and sci entiisuirer perdustsysterchene effeftaue seldi Bs. LRIl Y

under st oo% ﬁé ongpg}f6 ordinary skill in thedgﬁm%ﬂg%\?ﬁpg’%ﬁflg?n PNV gnti on

bel ongs. " Prgtnedgipied sisle effedtsnmt eri al s are described herein,

al though any nmethods and nmaterials simlar or equivalent to those

descri bed herein can be used in the practice or testing of the present
invention. Al docunents GREF MRSERIPEHO OFcHpei@ird by reference herein
in their entigg%é F5 0 § CI.& 2006 WD 03/087116 PCT/ US03/ 10210

Definitions [ ] Figure I proyides themeigbeliupathway of aspartagoxy gal act osucr ose: as
used herein, refers to a preparation of sucral ose in which other conpounds

such as, for exanple, one or nore hal ogenated sugar derivatives, do not
exi st. [0017] "Alter, "DEIABEPIESCRP TIOMHORSTHE INYBNJEGNS any action to

e e o SO RS Bt Sl B
t he sweenetbedoldgics \pantocplsphil) datageHe! 8t 0865criBLPReraS, 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
'plulral reference unless the context clearly dictates otherwise. Thus, for example, a reference
1o “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, ail technical and scientific terms used herein have
the same meanings as commonly understooq 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 materjals 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.




activities that affect characteristics of sucralose such as §neelriegsa];
acceptability, sweetness onset, sweetness intensity, aftertaste intensity,
bi tt er nes¥0 08fi81thess duration, pleasantness of aftertastT/osmenatibo

liking, and quality of taste as "artificial" or "natural." [0018] Beverage:
as used herein includes any non-carbonated or carbonated beverage such as
cola, digt.cola, soda, diet soda, juice cocktail, root beer, birch beer,

any fouREBRio8si nk sparkling fruit juice, water, sparkling water, tonic

water, sport ghhBKs, i Blicpid CES» dSotoni ¢ beverages and club soda.
Beverage may g{so}( i’ncl ﬁdttemgrl\@mf‘gﬁrfednfsté'&e%’fyg‘l‘g%-msﬂ‘éf?f’éhtaédsﬁrhemnwédrsats any

beer, i nepredimgombBsucpilbsnamhitp@8Es codipotBlid [ reof , malt |iquor,
red wi nehalvvhi te w ne, sparkling w ne, fpgrt?f%{fgg a\g/’)\ﬁnfﬁlég?avr\lnlpﬁ% C88f BI°T wi ne

spri t zer MogRpated SpeardgRvalbtsR1 4 Botpkiger | ncl uding margarita mix, sour mXx,

or dai quiri nigg;7enNged,ob g%/,,_fruit r tea beverage, hard |iquor, and any
flavored |i qlr][Ieur ]guch és“%?%n ; agcuﬁ%da%‘?f%’f’ SHEgEE Y 2cfien togpaiead fferav or age

may i nclaidegeanis hseduietbinrattenngitie sweetitds el 96 ) i qui d
or dry daj.ry. gr or ml 5(1 substi t ut essﬁéh %gfﬁgﬂopg@gﬁe’, Orhta)ﬁmalcé‘ilé%/
creamer ,® lﬁ%\?ﬁé}ﬂgg{’%‘f ¢ ChpNEA[BY Beetnesa Aelivers pypfiie diksuorababacduchand

| act ose-acgdivesthamhfrict BR : i verage ma l,.so i nclude any
fruit or veget agl e ] lﬁi c@g%{ﬁ;lﬁh&gﬁgfﬁcg%ﬁ%éeﬁg Ir] 3? gvd';get%‘%s a%cgéﬁgp% SPEFMcahd any

conbi natdng. Brectness imtensiy vaftpetasib eysity Cestemks0 bhesnRe IFRA08 SleasBRKBIAGE MY
al so ingl qdny cof fee drink, any coffee flavoring 'syrup, tea,

i ced tegfﬁg%ﬁ%%&%%géfk%% aﬂgﬂflﬁgg Ogﬁ’ﬁtec?énﬁi}{ i3l opr ‘GrtERly’ of the foregoing in
powder ed or I[00L8] Beverdge: BaYRT RIS MR udk 38y b -k%gnﬂgq‘gﬁéa?gon(%{l nk m xes of

any fla:éors, including mxes requiring the addition of a sweeé eé]ner bef ore
or~ af t ePYEEFRED 289 Brdieocala, wpdr, fist nodd, POdD}ockmiibionabed bisohaRbENAl: as

used hergigaihly binatlon or, .permutation of sweeteners,
i ncl udi ng cé@ﬁhﬁ%ﬁ%‘h@ﬁ ffﬁg‘g@"gi &L Sg%féjdﬁaf“iﬂﬁf’ tqugAaieneport dids fntame

pot assi irpescisotomielt@eragks baheEub BeDt PR eragt ey ANoARcIndl Hﬁpﬁ:ﬁn rfté&lﬁxt R5§
| evul os?é nf?lgt ose, |lactose, any sugar alcohol, sorbitol, xy?l tol, and
manni t of S EBHi iSHA! SBt sk fecludiag alsepidingn ldgar, dr defivation thereofirmaltbe i n

any ot h@gusiiddabing, ¥/RifdRyaiic : r iaguid or. syrup. .The comhbi nation
Sweet ener consi st_ es_sehta?azlﬁi % 4 g’sfﬁgﬁi%ﬁ%g‘glg?’ ing EOIgh HaE SrsHee BB ocT
2006 WOPTF3R StaHQTIXgSUR DR B argatimahian ssur Y, GQMAKjuSE nBRSANLRNdiYe®f

sucr al oseg; | |r ch as dextyrose, Jactose, maltodextrin or water.
[ 0020] %ﬁ?ﬂ%ﬁ"%‘?‘%&%ﬁ?ﬁﬁgﬁs P v ared faugresch pyprangy, oelnepas, Diftersas

appl esaoc@rdiphnBeveragel th@sinchie BBY 4668 or fiRMidirS RAGK Sy el inroddf 4848, and
fruit Sﬁ%“ e d§. nsurmér product may al so include any viscous or solid
dairy, g 89’ a il 5%8&6‘?1,1\ sypite suchasdwdf & 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 beverage-s. .
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 potassium, 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




ice cream ice nmilk, frozen yogurt, yogurt, and the |ike. Con8@mECTppasguct
al so i ncl YHe830838%ed goods such as breads, doughnuts, cakegcralyegsegakes,
dani shes, pastries, pies, bagels, cookies, scones, crackers, nuffins, and
waf ers. Consuner product includes cereal products such as ready-to0-eat
cold cereals, grits, hot cereals, granola m xes, oatneal, and trail m xes.
Consumer %W%f’é‘i?gf PREPidEsstondlinefissrdochnds datidr 8fich REARKLsOHLEEE . Whi pped

cream duhgRodedgid §GDQey SOUr cream BBQ sauce, chili, syrup, gravy,
mayonnai se, olives, seasonings, relish, pickles, sauces, snack dips,

ket chup, sal sa00RRSCanthm&a)@dudf-e5S| i,ckl e ers Consuner

pr oduct inc%des snack fn(])o S artfgir c%ﬁ%sg%E?rgﬁlgﬁ{f)%?sﬁlﬁﬂg?@g@géﬁucésasappl e bars,

puddi ng, PRGBS, Il mamasiadashtroiokaicks, Brochisless, an@lhit 8RR fdog,isﬁmer
jelly beans,

chews, Sk ' i um_ bubb] e gum._ gummy bears,
car amel ,rrq_{raf fy, ag}gszlfl IP?%\%Q)?V%% s FOI&L‘%"'}%H&’(‘SkEE crpgmpsdupb pedr a3, chedseps,

d t 28 ercar@pios orikk; fiprad i h h ,
e B 5t oesccasis et e ons o Uil 3t 05

canned fi sausage, prépared neats, canne a Sand
| uncheon b?rg%q go%ﬁgﬁhﬁ%fﬁ%‘j@dﬁ@tghﬂh@l tlies choupsikes; dasioeIEpasaitd, HOd ibhbah.
Consuner copities] Uednek NGLALES I ucts such as toothpaste, dental ’
fl oss, nouthwash edenture’Hggﬁggia\l}g%%geﬁ%n@fmmef Bivdpct inglydgsicqeeal predustent s,

and oral S‘_é%{‘r ® f@@iYst.O_'f@@) Aeldresreapy;, gtschot dervalspiglagiol @aREY beRAM apcg;}h'itl Yaifdds

such as kjog%},{é&?r #Cpi&gjcﬁ Llc[) | oss, and petroleumijelly. nsuner

product an uded tHeEr apeut &% Igﬁ%ﬁts%@ha%ﬂtﬁbrﬁﬁﬂmmfé@, whiphbtd cteatnadeloe

subst i t utlesche, phar srasaUBR QNS it e_nedi cations, cough
CBdau 2% S%E,r@g‘gé g%%gkalse, og

syrups, th fat sg{gays, t hroat | ozenges, Fops: OA Iaeqreigsarelish,
pr oduct s?m[ﬁ P SaU L 1768 Drgeketelpl s1lsy, naotaublselad dheging D bOP AR PRSpers.

ant aci dsCohakl: LAl bsorbhed liquid conpositions, stable foam
conposi ti gns?,%?tggiﬁgll 6&8}@?%‘%6%5&%&“5%‘#% B RefuGgbssges pppladarsbever age
concent rpidsking, gandyriuls, diarhtandyly @RSERte ;ﬁﬁ&&@é}%iﬂﬂﬁfs, 3?%4\&? hmis 7 B%:ﬁ’gn&

l'iquid cgncentr at eb@%rl?osi tions, and stabilized sorbic aci
phosphat & buts &¥8; BN SBITEY Baars, JeHy beringeramdtafiaopie Gilinggripac st i cal

sol vent ssnagitsORNAS) : e | ycol ,, vegetable oils), aqueous

phar maceljlti ngl ca?sr%ipglr)%ﬁg?llv\llg?’%?l h@%‘%%@?" &PE’(SIPFtdggH‘%SrFa%’éﬁfq gisseeltriers

(I act osés hot degsuFawe fishrdupiper prpeat ieals, RRAGERHAL hé@aéz@&f’ﬁ&éﬁ’ﬁd .
avoring

(antim quR8i loxidants, chelgting agents, inert gases,
agent s, cg(?{oe ?Jll %beagggr)f?sél jrer &ﬂ@ﬁh’é‘ﬁ“g?%‘t?&% CPRTIIES and heviilohofahsunproduct s

, i , : y dCaiseniapfodudeal
o TS Bt 8 A0 I T Bl
Consu ne,Co&,s@amroﬂMhM@@saMmmuﬂc 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 solutiops, phosphate buffers, saline solutions, emﬁlsions, 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, ph% @E?d and
bird feed. Consuner product includes foodstuffs such as baby*f m%ant
f or mul ae, Wah@&/88fér products for infant health and nutri tPGHPSEUOkIoas or al
rehydration beverages. Consuner product includes tobacco products such as
pi pe tobacco, cigarette tobacco, and chew ng tobacco. Consumer product

i ncl ude t e or with
anot her %sgﬂgg%@r%g ﬁ@@nlga‘?u%?x%%ﬂ%%%fe é&?lﬁé &8%2%%&%&%%{% tg fsb?lde?ﬂt ended for
oral , paupplemeats, electtal wzemﬂnusms wdhiah puitaineooducts, ﬂmraaﬁhxsrwimrsa madifiesy bi t al |
|ntrasp|nal |ntr ternal, or intruarteri admnlgtrat to a. human or

ot her ar‘i’PHﬁtI“e§BEtﬁ° VEiRERS s PULICHIACER IREs (G ansaRerRrpduchinclyges apEial nr oduct
may opt I@@@ét&ﬂfsbgueﬁlangg i !t"dmia}‘at@%m:aitlﬁ geta ﬁgj &R ﬁdaeslfc} feshatelsuhéact ose,

and sucrose) ng agents (maltodextri uvant s ndocyani ne green,
vani | | a,pradtt mclludeafoqﬁsmfelsgcrhe@r’@abyémcbnnfag fagevias and/p@copmdycfa@mgfanmg

t di | bI t L,cel | ul
o ok R S R Sk e e By ol Bl g™
addi ti vere@micey sush §s f)@@'t&ﬁ&&ﬁﬂ@?&&ﬁ&ob&% heuRhwing @katto. Fab@ﬁﬁreabﬂshu%ugar
derivative: as used herein includes any derivative of a sugar in which one
or nor e ingludas,apy subsbass intended for orel eangmptien eithseelane epwib @aowwt fubgtane@| ogen
3“0 h as é&'s&&%{‘&adi?&?ﬁ&@cf‘ea &f%@ﬁmﬂ& b d0L) RS orm\ﬂg&?ﬂﬁf ?&raﬁz‘éﬂ@ds

erivative inc es ve O SUCI‘ ose I'n one or

hydr Oxylsu@IlmMﬁSuSIMnﬁti‘ﬂmmssulﬁf O eaokisivad, ineeypinal epﬂrmaeﬁhlvwrtahmartmiabgen such as
chlorine, brom ne, iqdine, or fluorine, Hal ogenated sugar derivative

i ncl udeédg}ws%ﬂwaﬁl\?é‘aﬁf‘“@%’H%é‘iﬂ&‘s%é‘i%é’é LhVRSIORS ¥ damesSHE 2pigteE Ry dr oxy !
groups cwhdilthd p%né?hﬁ?%@ﬁ&&ﬁyhﬁiﬁd@%ﬁh&n%% neGud & dé“ba‘f’nél@' (S5, lﬁé:k%?e as

chl orine, bromne, iod or uori ne genat ed sugar erl vat i vé does
not i nclaudeu&umzt?atbtdlszag agm@ﬂs&ébﬁndw pdjuvass (isddyhenejmen,efaarli, amxi aii
conmer ci brand ucr al ose .avai l

Veh ngOQT NGB G AEERB A R30S A GBS B e oigt PP o8e s uppi | e
ei t her @%m@atWeﬁ%é%éﬂW@etﬁ?%ﬁﬁ]o% thfckenidp Yuhds qwn%aﬁogaﬁﬂtéﬂageéﬁhytman of
sucr al ose 002 Sucral ose: as used here| n, refers a preparation of 4,
1, 6 tswfbﬁﬂl(bffi@d&ddmvema@%&@éb@%y@hﬂ&m,@s@@m@@e in which other corrpounds

ch a for I
oxi ot -1 0004 TR Hoe B ugdP Eriy B QORRLE R SRR it Ve P
time perugd in pihadedieng mehpahesgl gns[m\v(t}unnb@iugpﬁmwe(ﬂéan epthcehwithiare peri od
duri h tn VO, 03/ 7116 _POCK/ | |
per 1 od 1l St <Groriner IR RS OF Bropei | Beoerelet STeebypbittaulss
del i ver ynp ﬂ@ﬁvatﬁ:etza‘fs@crﬁs&hwm&ﬁomrﬁﬂyh@af&gn@@ﬁﬁwmﬁm shéXdSe hdve KBS

enbodi nent of the
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




invention, the alterati-on conprises reducing the onset peripd. phn t her
embodi mentVO PHSTIW t er ati on conprises reducing the |ingeri ngﬁﬂggﬂlm@pﬁl n one
enbodi ment, the alteration conprises reducing both the onset period and
the lingering period. Sweetness delivery profile includes other

charactenj stics.of .conpounds_sych as sweetness acceptability, sweetness
onset, s}@éﬁsﬁzénsgcpf}?%g??& Réflit“é% g5 leethprag sithey penod plerndisswestnest ness
dur ati on,dept@apadtiiBess sQéralodd L6k AR | -4 Ki.n alj.ty of.taste as
"artificial" or "natural," and ot@eﬁ?oﬁﬂ)\g\%ﬁ ‘oT%‘h%é%gﬂes%ﬁqdéﬁg?tn‘)ftth% art.
J]0025] Thavester.dhe aligroleen twnprisea cdvasingakednseoppddl Th aRshaiodghad, the 1' .
6'- tri C*AhQJaﬁaém%' B -tride x?(.ﬁal act osucrose and one or nore hal ogenated
sugar defivatyveXIPHE FBHELENNC {IRGEHE RERiod Fooneapbrsémpntt isa¥cmseni npr ovi ng
the sweetompaissiabdusiy/bRh®d biReOferthd and the fhgetihh GBI 2 ‘s del;

6' -trideoxygal act osucrose by coﬁé)ei ni r?gr;l i te vvig[ehﬁ%gglll% g‘r?é?tglesshdglhga‘grpar?g%f
sugar defl 5 pihsr chajagigastierobeompennds sheh gsrsecemess aoveptabiloty, prasmaie snset,

nmet hods [Woll riificial sweet ened consuner product to a
subj ect , S%%’?ées?xﬁtg}ﬁ%@é%@f@é{e lh{(%:gésl%” lrt%{er%?ﬁisﬂieﬁnﬁsﬁ Hogt IRISPBRESY 9 anot her
enbodi meafigrtastee operel diing, QuANY DOMSRIVhAER MM OERiral OfanB LML SRR those

artifici al“lg SV\%etened consuner product to a subject, wherein the subject
does nof™ é('ﬁ’i thphenyl al anine-rel ated side effects. [0026] Hi gh

intensity swe : ; r ' 0. have .sweet ness
delivery prob é%@gg%ﬁ%g’n&gfeggg%%%hg%ﬁl Oggidp%l |p§g§1ro bsﬁgo‘%‘f““' ‘gtln’e S. Wet et
al ., 58(Bichipro-4-000 - 8@leoxeAdaB0ic(dk8 A3J ond bemereiaenRABs kI 861 itides.
mechani s which.are..bio h?m' ﬁal I ‘g"ls tinct fromthose responsible for
gener at | NI BepeiNEptigR AP (S4EhSy mEhpds e dmpivinedBomseinees deBrnapiid: nt
sweet ener’s 6 -bgdhiord S, ADVANGES b/ DL ICARRH m@ﬁﬁﬁ% OCHEM STRY
199- 351 @987). 0It was di sco&lgr%%géi n th%gs%@i-gﬁver{tl ﬁ%a(ﬁy@g ?&gﬁ; ed sugar

der i vat i Yalggenated sugsredesiveérase ds otebinbediynept, éd freseaf indentibn prétidés methbds o- 4,

1', 6'- i | SHGK ..Indeed, the. sweetness, deliver rofil e of

4, 1', 6“‘%@?@ or o%g?i&%ﬂg Sg(%&ert'erdi C&@%‘Wifﬁ%@?@ﬁiﬁﬁ@é@*d@ﬁfﬁ“ HT\;}IJO“B?"EQ‘D"@M ed
to be al natreshlibityhtith ectptemenia anctheh@hRuBRaHEthe pSasSRTineREbLY BEIVIRS rhdtasaghi ch
4, 1', 6 -tri %hl oro-4 ‘-trideoxygal actosucrose is ordinaril

. 1, 6
separ at e¥f RIP% Mg aarufigially swagtensd songEpggueduct o awbiech uheraimthe smaf/eggéwat ed

sugar degdi\eahibk f ) aspects of the sweetness delivery
1?}‘)?16%?! faﬁﬁ{ehrlgﬁ?ed%kef‘@ffe?tsg

profile of 4, -trichloro- - trideoxygal act osucrose. Anong

t hese aspect s[082@] Higheniresity swestpembsichtag suauiest, REISpaREiab havEVeanes s
i ntensity.; uration

pl easant nes. g’t:’;ﬁ Eﬁgﬁsgslu I% Qéf@cﬁé%%gpgf%t}a%& iriigg%fj‘:g Oi\rls\fg'%‘g%%;s Nichft ah-53%@) ds

"artifi cFeds Sor S9RE0R(B93). Phdde PhéXomAaGbisc VIR rhRB ke SnRETSAShHOR Iy
distinct from those responsible for generating bitter or metallic aftertastes in response fo
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 profile of 4, 1°, 6’-trichloro-4, 1°, 6’-
trideoxygalactosucrose. Indeed, the sweetness delivery profile of 4, 17, 6’-trichloro-4, 17, 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, I’, 6’-trichloro-4, 1°, 6°-
trideoxygalactosucrose. Among these aspects are sweetness acceptability, sweetness o'nset,
sweetness intensity, aftertaste intensity, bitterness, sweetness duration, pleasantness of

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




[0027] Accordingly, this invention provides nethods of-alterg '%gf}ff{?e?ﬂﬁﬁ
sweetness delivery profile of 4, 1', 6'-trichloro-4, 1', ¥ -

6' -tri deo@al/@ctwsucr ose. Such nmethods conprise conbi ni ngetwsdssio2io
6'-trichloro-4, 1', 6'-trideoxygal actosucrose with other hal ogenated sugar
derivatives, specifically within a conposition. [0028] Sucral ose, as well
as ot her hal ogﬁ(ﬂ)%ﬁ‘gfs ar derivatives, may be produced by a varl ety of

t echni ques known i ey, ‘msﬁ@ﬁﬂ@%n@aﬁevmeﬁwﬁm? gteding SHEfvdeBedi9i ques i s

found w t Bkliveld) rofiRas €Aty I\p tn%hl%? 61546’ ich |§gex resslt% i ncor por at ed by

reference herein. This pafent i FPbEasiosugrose. (eh mpthadssi s of a
vari ety oﬁﬂmaﬂlaﬁgfenﬁmmdg éufy’aﬁ mmaw \Ie$’-tn&@3§g§al§lﬁ§s‘u¥@sé}(’ﬁﬁ tﬂé?l ude, for
ructo anos I

exanpl e, chioro-1,4, 6-trideoxy-
4- chl or o- ﬁalg%%’g%déh diff‘i@f‘%y?p&ﬁ’&frﬁ’éﬂémmlmf@mmdmxy (i - Dfruct of ur anosy!l

4- br ono- 4- deoXxnag tric 4
A tri deoxyBgogl a%%g%}g?%gg%feﬂrﬁg oflr hitogenated” siigar cgnvatlves, may be produced by

4, 4 ,6' -t¢# V@m%%teﬂhmqm kuowndad)lxng“al AGtmedtaifali®€example of such techniques is

i 446 ? ri %P}cl)‘?rg/lﬂ?{n%é EP A eBg%JQ 5(‘@?&(‘%’%{}8‘; g}i@pﬁaﬁgymcorporated by reference herein.

4- chl or o-This -relatdsgabasde
pmxytr gapase Ry f(ﬁfﬂﬁ’@i‘ﬁﬁles&srog ava etP/ é)rt; 8%&9?%’%%%5% dfne@gg@s a-D

1, 6-di chl % , 6-trjdeoxy-4-iodo- (3-D

- gal act '&FF% Fhiagyes ‘Ind”&’e for exaAnaple- ‘&brom&tiﬁdMWsu%GSﬂdeoxy -B-D-
1,4,6-tri 6+ fruct of urano

4- deoxy- 4 ﬁﬁtﬁg% zﬁ B Cm gé%h g‘%@%ﬂ%“m@ﬁﬁms"de 1 36'mde°x}"ﬂ D- fmctofuranosyl

4,1, 4" @ bnoetwﬁdédxyr—m—f)l—gifaotémﬁm* ﬂ@%rlaﬂ'etﬁéﬂlg%-@qt@gHﬁJ&?gﬁll%&r@%ggse

Pat ent No 4, chis ex ressfy i ncor por’at
al so rel a‘t’%é Pf%%e%’gh ‘QB‘FY&‘"‘I‘P@ asyerosedi 4, 6ofrt0hhalr@<je41ét -tillesgatrose;
fler I vati Vl%fi&trﬁbt@ﬂ;o Q%Lt\‘@%%eé"f?-%l:dﬂgﬁ%&of 4- @apg)-d Pacm\y—cc D- galactOPYranomde

-chloro -deoxysucrose or o-
gal act opﬁ%d@b@ro-é&@tﬂdﬂmyeﬁmdam@&fﬁlﬁtoﬁuanosyl 4-chloro-4-deoxy-a-D-

4ch|oro t osyl -1-chloro-| -

deoxy=pP- B §M%}%1g @Cﬁ?}/" é*d@%ﬁ%ﬁoi‘f 1e}.6-tichdasnylst)Gtidamxy-p-D-
4-chl oro-fﬁlcdﬁnmya P -4-f] - .
gal act op¥r anosy I-S? 6- 5?3’1 or%o-m aDéal %ra?%mﬁ fancrilgtld? éeﬁf&gli"aéﬂ*‘” 4,6
4, 6- di ch %%e%ysa T

a-D-gal acto 0 .3- D-fruct of ur anosi de;
o OE A PPy IGROPYLS. el NP s S RIN i B bl norporated by reforence

4, 6- di chheret, als«@miamewgmae@mkamtsgpmeamaﬁwlog?en@mdk&%ﬂr%ﬂvdz g 5. dgdgoxy- ( 3-

Dbt SPGB BA e B £ éﬁé:qﬁéﬁééwies@mmméﬁ&fﬁéyiﬁcr >
nal 3522Sga‘“’e‘”’e%““s’c’ﬁﬁi)’%‘ﬁﬁﬁé‘*fﬁﬁa@ﬁ@ e e PRl R B bt

sol uti on ‘jhgréﬂfé%%*r@%@ﬁzbai-ézcgimmt;@{dhmwsucmse T eilved-Gyo.gv@pnr at i on,
water. %oé‘*{‘?**%af%@%@ﬁ?ﬂ&@@‘ B P EH D R APPE N resEhipro-éotierared by
refer enc@-D-g@a@opyramcayaﬁesﬂdw-ﬁad@xmﬂ arfn&mﬁ%&,a@ eMeChicRioPRgq  bS used to
hydrol yzt?ldgofycs)vl.lclﬂl'tt:)éeoq 60 dlcjiloro«‘} 6-dideoxy- -0-D-galactopyranosyi-1,6-dichloro-1. .6-dideoxy-B-

D-fructofuranoside; and 4,6,1',6'-tetrachloro- -4,6,1',6'-tetradeoxysucrose.

hereln

[0030] U.S. Patent No. 4,980,463, which is expressly incorporated by reference
herein, relates to a process in which sucralose and other halogenated sugar compounds are
produced by KOH treatment of a methano} 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 incorporated by reference

herein, relates to a similar process in which a base is used to hydrolyze a solution of
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030
0 3 OCT 2000 WO 03/ 087116 PCT/US03/ 10210 sucral ose- 6-benzoate in rré}t&hanol
The net haN? M¥87F¥npved by evaporation, and the hal ogenat 8GT&SgHI0ZIES] dues
are dissolved in water. [0032] U S. Patent No. 5,498,709, which is
expressly incorporated by reference herein, relates to processes by which
sucr al ose t ed,s ri vat| ves are produced via the
deacyl at i %I%F%?QGéq%éna%g{qu%%%%m Tﬁ%ﬁ’leg’laﬁo L4s rernogred by iedioxstipal, awt dsucr ose.

[ 0033] U. I&Iog?ma‘edmugh reSd©s3Qud @850 WY Ghvdts. expressly incorporated by
reference her[%ﬂ Q% gt es to the gr oduct i1 on of hal ogenated sugar
derivatives bylPfdl AieRbiNp oh 488, U%Wd’misieeﬁpresﬂ)emsorpbfﬂﬁaﬂ&y iérehdeS.

Pat ent Apgd-éigatl t. actl for Purifying Sucral ose,
filed on 8rl\1/!51rcla@ﬁ%()tg%]{'(5 %QPP’E%‘ Teh Osﬁdm qﬁ?ghai?wa‘eéﬁﬁgéf Fiyatives are

i ncor por eﬁre@idgy viarthe @ﬁmdzmolneffﬂ@racyﬁh MEhGIeBINpEs ui&&#%?ac&{sggug;;ggl gf

sucr al ose, %ﬁée@; E nat ed sugar derivatives suc

di chl or osucr os[ t 3te’6t 0. 5534146 Mhishas expressly, incorporated by reference
4, G 6' - Iteadih GERRNES ORGroduckion b hl9f09ak ac tose;
4,1',6' -trichior ogal acteb(ggucrlgis]e Ogér%{dah% ke A9 b9 EEAUGation of
4,6, 1 , 6'Sugrete-aehlen: ogal act osucr ose; 4,1' -di chl orogal act osucrose; 3',6'-

dlchloroanhydr ) d | or.ogal aet osuerose; 1',6' dlchlorosucrose
6,6' - dichl or é@??é‘ﬁgi 89U§ E_,Latelg AWHFEWP%?‘B%‘G%B%‘@CUW Methods for Purifying

4,6, 6' -t Suchlaegatdch 9 h t at
and 4,6, 6"~ t11 chl or oga e b U ot NS A 93, AR SR s B Y ™ ©

entitled™ feregeeaaengrelatan migthegs Sudhtapméectlauraf bycralapd] a¥iellds halbpbRgeon 8

March 20 t.en 7 349, expressly incorporated by
refer enc812‘%1aér@gllq¥#{‘iV§ ]gct%ea%t %r%?rﬁglg iFhiorashaossasgtales \ﬁ/dnG oficklgersutrose, as

wel | as Hai)l,@gleﬁdmeducrsman-dw“mh amé%gqlg,ge,f@[ ,bemdrggalwosu cros6-6-
4,1 -di chI [ gg%gpé osucrggr i/drogal act osucr ose;

4,6 -di cﬁ?e 6y dekRah egalaatosammpda cﬁ*@é@r@gaﬂs@oswircﬁ -3'@l-chl or osucr ose;
4,1',6' - chh%%?%@ﬁ&@?e 4@5 gilchﬁ)ro%z{]{ac?&u? @f@g’iucrose éB@’ 6 -

trichl orosucrose: 4,1 tetrachl orogaract prgsuerose,

4,1',6 -ﬂwh@m&ar:@gal ‘hlftﬁbm;dﬂmmcﬁeseadt616atr&hload$gilactosucrose 4,1'5'-

4, 6, 1 , 64 cto cro 0036] Production of 4, 1',

6 -trichl o?lg)tr ga%%k ﬁ?gdﬁk%é‘%’ﬂ@%ﬁ laghepuctvse.ogenat ed sugar

d t 087 Trall h

Stom i n ff STt @m?gfﬁf‘gkﬁk’ﬁg%&é’gﬂfm‘“&? D i B8RS The
parti cul &4 @?Cg E feG]rP“ HMapdst02omed Uet Beteintide. 597, Mop eirmessii iepspofatdd sy

synt het | @fdreatereredl Gelaf @- mety (ﬁ fol? ?‘tﬁﬁ’%d&% d?%?égugﬁgqsssaé W%E 1‘%{“ hetic route

may invol ve the preparation of gepeietiavi ng
t he requiugatidgsbstivesomsh aydpt evtalneplé a1’ hitlogepahdtememib]l 2 ¢2he ot her positions

g: g dBL?FonggrfO@aia %s§c)§§rg)4% —dxch Qr%gﬂ&ésﬁ%%sg 1r Ol{EI?chlo?Qsicgo%g t66\6’f or the
dichlorosucrose; 4,1°,6’- -trichlorosucrose; 6,1’ ,6’-trichlorogalactosucrose; 4,6,6’-
trichlorosucrose; 4,1 ’,4°,0’-tetrachlorogalactotagatose:; 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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trichloro-4, 1', 6'-trideoxygal actosucrose (a tri-chlorinat g %g‘rcy@g%
proposed in the literature 11 0 3 OCT 2006 WD 03/087116 PCT/ 138 /1 0

i nvol ves tWO BoB™aéi on of the 6,1 ,6'-tritrityl derivative mft/843F105@,
foll owed by perac.etylation of the nol ecul e, and then de-tritylation with
m gration of the 4- acetyl radical to the 6- position, to give

2,3,6,3 ,4" - Penta 0- acetyl sucrose whi ch has the correct hydroxy groups

unpr ot ect Byo \iﬁalthfcfouugmremfthb 6, 146 -1EARBREY RN & R

Subsequent .t eact 3}‘\&%& g chiorinating agent provides lf\ﬁg’dgﬁpérace@anon
4,1 ,6 -trichld? 8%}‘3? £R 8F R gsientveithamigration ofithe $hacky] tadicul Yo @kds
sucral osep&itid, itaERAY of: rou he chl ori nation proceeds
With inversion o(?gconf:f@arit feg% o %{Su E‘Chlﬁ%@PFP’é’ﬁ‘é hydeayyereunsat e,

but the 4“nm@@ﬂeﬂoﬁmr@anmt ahnd ccm«gtm&emmmsts@ssubay tu%ge@%{she 4-
ac

position se.ring so that the product is a ga osu
[0037] Ha’ll“’g%tg"n gt“glg%ﬁ’téfglﬁa‘&é% 2875t prpatdepdhie B, 6- m@m@mmma perftalat@uieng

eneric Whichlih agn
\?vher ein R repr esghetldsSI dg): Ihgl/dgr‘1E (g)x;‘/e 1‘815{7’)&6%? Ooafh’gg‘ﬂ‘aace ¥ 5?’6'5?) ng lgoﬂaqf@g@qocaq(eégn

R2 and R3Vilupersion ef apnfigpiatiserithe ( add &- bwsiﬁ@gqfeegt@mt@rmt fhe W ALOXY, 97 OUp;

(b) a hy a_hal ogen at om and a hydr ogen atom
) R e BB s TS dhstieh bt i pRtorbio Reslasmse i scpatd R O

repr esentpraddwywmmm@stuemsea hydroxy group, or a halogen atom and 12

[0037] Halogenated sugar derivatives may be represented by the following generic
formulae (I-II1):
R1
R4

R2

R8

R3

R7
Rg

RG

(D

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, RS5,R6,R7, R8, R9 and R10 represent a hydrogen atom, a hydroxy group, or a
halogen atom; and

12




0 3 00 2006 WD 03/ 087116 PCT/ US03/10210 Rl R4 RS Rl (R3 O B3 RET00fI 1)
wherein WO W#®8fdéents a hydroxy group, an acyl group, or ECTi6$03gemoat om
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 at om
or (d) ra-hydroxy group and a hydrogen atom R4, R5, R8, RO and R10
represent a drogen atom &:+hydroxy group, or a halogen atom and RI Rz O
O RBRRERL O RBo (Ill') wherein R represents a hydroxy group, an acyl
group, or g halogen atom R2 ang R3 kespectively represent: (a) a hydrogen
.atom and a}hydroxy group; (b) a{hydfogen and a hal ogen atom (c) a hal ogen
atom and aj{hydrogen\ atony or 006 WO 03/087116 PCT/ US03/10210

RS

(1)

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,R8, R9 and R10Q represent a hydrogen atom, a hydroxy group, or a halogen
atom; and

(I

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

i3




(d) a hydroxy group and a hydrogen atomi and R5, R8, and RIO represent a
hydrogen atom a hydroxy group, or a hal ogen atom [0038] H3dfi6XyFilgr oups
of a sugawoswebrias, for exanple, sucrose maybe bl ocked/ dadwossdoern t he
course of a hal ogenation procedure. Hal ogens suitable for use in the
context of the present invention include bromne, chlorine, fluorine, and

i odi ne. One skllled |n the art readily fill the various positions with
the same hal ogen ofdwi Y%ngmﬁﬁ)ﬁ‘ﬁ?]ﬁh?t'qf@ﬁ“(ﬂ‘mﬁe@%t ati on of different

hal ogens by oMW I art. 3 I | ow ng
synt hesi s, atnﬁFehlggfmgne ha I%Séerﬂgt ggagﬁhagqjdgﬁy\?r y\,géou%o g“%%ed Wt h 4,
1', 6'-trichl mOGS]élHydfoxyBgmnps dﬁomgmwbhgswﬁém@le Isacropemanbedi nent , t he
pr esent I@/%ZF{?@? #ncl ude cor‘rP05| ti ons wherein hal ogenat ed sugar

deri vati 98 %Ee LA SBE OF B hploReTsion PEIs6iHTe: HOWESTS Th I@Jﬁw@nm on by
vei ght  apd cm%h%mhélgréent ifventibh RRNRIEDtdmint, ?hlgrﬁne tHubHROXKAAAGE QSHET OSe

makes up from about 0% to about 99.999% o e conposition by ~weight.
| n anot heulleshipdllé a may rehdlyfiid fentarionspositicns svitnbe um‘ee haingmsortmdnmwmer ein

ne o0l ol G R ok O, AT D5 B ST e

6" -tridegxygal actosucrose makes up from about 98.0%to about 99. 95% of the

conposition t(;é/) weight. In yet another enbodiment, the present inventions

i ncl ude conpoldP? icwrtég &1Hhesis, ehlenst ravheogenetedegeadanyadvaia kepplisdfrign

about 0.4 % 0% in 4, 1
"-tri ch%olr oé Ztn@t?BtH 4’63 8- 9{cfleox aaqgg%ggg%écﬁgs@na gg%en%’pg%%&bgut 98 O%to

about 99in9éntmhs irtm@decnqnqmsttmm whyreinledlgirtateld bugz{i&ieﬁﬂhﬂds ekt pp filoen ghagent

|nvent|o |ncI ositions conpris '-trichloro-4, 1'

-tri de@‘\} at%ét @&%gi g fgmaposit "E Wﬂ%t R b"é’éFFa‘t &l 'sbig@ehiggr-fukis le
V\/ner ein ﬁtﬁgo%hg%suﬁbé@m%es% ﬁ‘&ﬁﬁbotﬂ@@ BALPLARRALE JoS QR LB %@Mo\é%‘} 0
t he 4, -trichl oro- 4, 6' -tri eoxygalactosucrose 'S om a

1: 99, 999Wt:1€hatioumomssembcbahrranbthaaneseahmomtmunclmdaecopqmsmns whereit i ons
|nclude c 05|é|ons co r|5|n

et delo ars P%%"’d&ﬂ LR P upénﬁ’é‘t att?r‘l‘éb‘r%l}] {j)or Ot”e%loé’l.fbfa?e RPN, o

wher ein 5}“@31\9&' Gt whérdin Q 10f6 atichieasd, 10ne- tHaé&Q%HﬁEt%gm‘ié&%m&l%ﬁ ¥k ve to
the 4, 1 trichloro-4 LB - tr deoxygal actosucrose i s from about

1: 1, 999 %baua%%% tq abput Si9h91b/nef gt?if@liipﬁ'élﬁﬁn by mesight e freyat anpthormebagisentaticude
conposi tiong; HOMMdRifdude co]x?posﬁton% WG rﬂbﬁo%’enatle sagar derivatives make up from

trideox ga actosucrose and east one enat ed*sugar detiva

wher ei n a:bbet hveVeghtaboeat 2.6% cdﬁhatommﬁtonmyavbghmﬁmﬁawnsiug’ab’ devhioratd, ve to
the 4, ', 6' - tride glatoscoselsfromabout
1:'999" ¢ & 4SBT NGO S SRR EOBH DR HCe T DSBS S o R GoBROKRE B
conposi tw@gkt. TR¥né BMBblRRnRtRS fle¥a inefioRiiRdeaScorRtliRhs Canpiighs 4, 14

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, 17, 6’-tricbIoro-
4,17, 6'-tndeoxygalactosucrose is from about 1:99,999 to about 1:50. In another
embodiment, the present inventions include compositions comprising 4, 17, 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 1:1,999 to about 1:50. In one 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 least one halogenated sugar derivative to the 4, 17, 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 carrers.
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03 OCT 2096 WO 03/087116 PCT/US03/10210 [0040] Surprisingl§.3 GOIsxng
suppl yi ngWs? 034087416 6' -trichloro-4, 1', 6'- trideoxygal act B€UESoE®21 t h at
| east one hal ogenated sugar derivative |leads to an alteration of the
sweet ness delivery profile of 4, 1', 6 -trichloro-4, 1',

o Seo SIS R SR S BN R oion T e (e

manner in whi oXxygdl act osucr ose

t ypi cal | yrideuxggaedtesustdsh viittthMbstahe hASsRaRE S I'n
addi tion,, such a cg&bi nati qn rra%idalier hg nangnzggielig%ﬂv%hgiqecaﬁgﬁ ﬂial?erQWOf

6" -t ri chitlfy Breptnegs delirery profideids dal Gericklatr-6sié, § Htideanslaniosturasee Hor ps,

nose, ches t , : I soft_pal ate,,. uvul a,, pal at ogl ossal

ar ches, Sgﬁ?lgbﬁg??ncste@ll &é@@rﬁﬁ ,al{eéﬁbeur&gm}ﬂ: ma‘ﬁbwg\f{htrr Gdgﬁ%gﬂ%%t E)016 1 he
.oral cavitideokpigaiactosuctdse tyritallySareracts @ith irfdiviidE idbke BABROERooup AN ANATOMY
AND PHY. I%éJGY 77 -84%%611 ed. 1992). The alteration may include one or
more of A AHHHGY SHEh a cQRaBINAUQR may alisr the manpsr, in sxhidy hdd<d orisidpro-4videt ness
i Nt ensi t yrideaky @IAcASHuBrdsBLRBSEL YyittDink b; , ratl

pl easant ness S(;%maf tert ast%%o%glg?ﬂhEPlP ’Pﬁgé Cgﬁ%\é\ﬁgéﬁﬁfaéd g#\aféaésotq{e]pae{igc’
"artifi cHygla, palatogigssat aiches, paldtophhyngedt awhes, tangidi@s ang kitlet esnponehher thet

[ 0041] 11 of e. present invention may be copbined with
conbi _natc? %ﬁggé%%t%zvﬁlelp s“f’p%%n ffnﬁlg";ﬁr"d‘gqugcn]t{’s{‘ﬂw’ IRV TOMYrdRe
enmbodi meRHYSIDNOGNE 7488420 Ed.CIBI93)I MERe alRAAHAGHS) i@M&%@é&ﬂ!ﬁJb%%&%mnO“e
may add such a conposition to a |level of about 100 ppm to about 0 ppm

Al t er nat BFSFINGSH a?"ﬁé“@&% Yiechwasfeh spediaens intensitycifteaasts aiemtynbitemesone .
may add sy&dinds GRIROS! ﬁl!f‘éégnthgssao f la?t‘éﬁ!xséc? w808 i%g}%?g%cp @%}yﬁ@%qgé% 600 ppm

Further, in the case 'of consumer proddcts, one may
add such atifewrposi tatomlf’and otieveknovaf toahedstsk3RA ipMA0 about 500 ppm In
' roducts, such as baking m xes, one may

addition, in hgﬁ fése of. .consfgtger p ) I S,
add such a cohpadi FPBROFIHODS pldhe present amysationsay bp pompined né awent , in
the casesvdetdRUEEABAMmer BRACAS 500&%%9&2]“%%&99 ;;ﬂéﬁ?i HEQIROS dohftnde® 2

| evel of about 10 ppmto about ternate n e tag e ogHner
bever age¥oduistuels asleaking mixpseoneayanatiil swbh campositasiotd leveltod aBouta Ve lppai
about SQoRBRLE & %JtA rther, in the ase of beverages,  .such as

0 .
wat er, one may add s ucﬁggagﬁ]ﬁ%gi%ﬁa%oq "‘d’f’au%f\?é?dc S, SHFYFF PRSING SHres, 8nabout

150 ppmméyaddisichiaampositioneo @ aee1 6f Ry IRERS SRRt BS) M € Furtohe; add
such a corrgpsiti on to . a | evel of about 100 ppm [0042]]y}ﬁ8ﬁcrgse iléﬂgfy

di sacchdP4®" CBIYPERRIOBrCtE Syrhavadkintpmixes aeamy addfsnelea owaposititnsiowl levéln an
al, 2 |dﬂll§6_ﬁ16300\/£yiﬁ{'tot:ﬂ%uhS’@@ﬁpxﬁp(ﬂNacF@{i%P% hé%ﬁseso%a}?&%ser‘éﬁé@ta?sfgucﬁﬁgo

gl ucose are re|l eased and can enter glyc I'S or are conv
Ctri gl ycdIaKHEsmINgRiane negyeaddsiibl e gampbsitios toox ledeliofi abalit 466 ppinl 36 dfe Moreover,

i abet | ¢ LRAER, Rithe DRER B AT Bon KB arl ey Ribisuth enupiian gy
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 leve!l 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 tri glycerides, which are
subsequently stored in adipose tissue. Moreover, diabetics whe 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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12(8) J. NUTR BIOCHEM 458-64 (2001). In addition, sucrose pronotes tooth
decay. 15 0 3 OCT 2006 WD 03/087116 PCT/US03/10210 Bacteri® 3 B&f pagural Iy
occur in twe dwgame oral cavity are able to use sucrose effigd d3MoAs 2
food source. The waste products of such sugar degrade enanel. e, e.g.,
Cory et al., 12(2) BRAz. DENT. J. 101-04 (2001). In view of these-problens
as well as others, associated with sucrose, artificial sweeteners have
come i nt oBaiere thginatirgtiy sjousan tediunmorrdakeity oeahkad apessrqseesRTitnty W Lle

e | . eV bedumoDraiahuiy westbi: . c
el oyba SR FORE R FerP Sl o BR e haeIo SEe et coumis L)

sacchar i rBrAz.IDENTOE 100£0M QD0 MATTH 9ty %ﬂh&%pr@ﬁli‘:ﬂ?% Ly ﬁ?g’ﬂh% %Qciaféﬂ'\ﬁ%}gm

This sweetener has been reported to be a risk in causin cahcer I n rats.
See, e. g.SucTSSRetitiBeiaiweetengrs inye CRREHNOBENESES 2743-50 (1995); Ogawa et

GASTROENTERGL DU AT RO "S55 GO pi6Eiihr “AIOTHER SCieHoahoAT | ci o

sweet enermedicaldgsaed cSrechdinlis ah ofRRS dokpolind BREBYLRLADERENIBILDY bwESLRhg
whi ch the hurrgn bolg% can [I)EE abolize. Aspartane contains the am no acrids
i atrﬂfc

phenyl al #5°He B MRIR S fer tharmerr & B fomm ef vasioug saltsnprmpriv sedivpy and
met hanol  da@iurh O MAsdwEBlcAY ha8 BE&I rﬁg%é‘é‘to%f[ﬁl?é?cl ih%ﬁ&iqf%ﬂ@ér?ig'ﬁs releases its

three constituent conponents: phenyl al ani ne, aspar aci and met hanol .
[ 0045] Asara@nkohenset ail.s b5 (D ECTARGINREGENESIS 27480054 §95)eOpab et 212t @(R)i on Wi t hi n

the body=, . Thi Y. C e an.,issue o reat concern to overwei ght
i ndi vi dua %@%@%@fﬁe@@-“ﬂ%@t aid e Vigres o AGHORS RGN TER G A T 6]
Aspart ams3i6s @opppsed of the two amino acids phenyl al anine and aspartic

acid. Typicall % the anmino aci ds phenyl al anine and aspartic acid are
net abol i zed ndPailIAnOEer sereinattiBcial swedenetdsiaspattaBteaVels-pi-dshertalelcept ed dai |y

i nt ake of r 1S /50 r.ki,l ogram of bod i ght, although this

gui del i né h\@)@ﬁ %gé%gmﬂ%%h%gﬁtﬁ{rr%{@% “h&bu@%ﬁga‘ﬁ §W6?F‘K°Vi%§n§éaa%’élc C@&EH%H}“’ t he

r ecommenaetnd agbeptiensthildnynd dildakartate #8h kL asHRERE rdsiiue n&%ﬁﬁﬁl&& b¥ ?e%ﬁgﬂto()f
ay.

175. Ibs (80 ke%% coul d consunme 4,000 milligrans asparta per
aver age ¢S MR EsEhf Whenpicbolizes asnastanie oelpabe2t0thng chstitspaicbapenets:

i ndi vi du?,h&m?gﬁy’qsﬁgmgEgmdgﬂaqngﬁfoq_se phenyl ket onuri a (PKU), however,

| evel s of pheny ani'ne are dangerous and consunption of aspartane should

be avoi ded. S¢@)45¢ AgpartataShds\adsocteen linked>B{tA kxdekdid waeNElenti 38 vahif 2R00) . PKU

is a gen%ébﬁ ﬂ'l.sorder WnoEe suffe%qers | ack the enzyne to break down
phenyl al anifie, " RFPERYCAT R §hIsFUR 2 e £ANGEER IR eav@ightindinidualsh See . and

cause br RioberttgaageAriid NuTheg£ok 1 9¥ls50
{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. Under this guideline, a man of 175.
Ibs (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 Foop,
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a risk that phenyl al ani ne can accunulate in the blood of fet u@ésg% 2006
pregnant WBMMSWHo di gest aspartame fetuses blood and i n RKHAUS9aMB2I0AY
cause brain danage. KRAUSE' S FOOD, 16 83 OCT 2006 WD 03/087116

PCT/ US03/ 10210 NUTRITION, & DI ET THERAPY 181-82 (L. Kathleen Mahan &

Syl vi a cott-StuB) eﬂs. 10th ed. 2000). [0047] |ndeed, sucral ose does
not cont il THRER PAF R ARFA AN e84 Kathlefngdapanody Sailvie Esestit-Styrmpsasist, 180y of
the outlsngdpprobl ems that are correlated with phenylal anine. For subjects
suffering fromPKU as well as for pregnant subjects, sucral ose can be a

. saf er opti on[(§87hlddeed-sucalose doesswe esemi@phepgnlanibl2ad ks 48 doQIRST 6] het

aspartarre.ec{{tloo48 The introduction of nethanol to the dipeptide |inking the
two am RGSHE AR Of thequthined replipme et grempar R elsvithahaenylakanince Honsebisetpar t ame.
The pephifainBatdti xS a@PRLE ¥dr- Y i | 4 LaLtes its
i nt esti nal .Rg/dr ol ysis and thgdr%%é?%tsgugjﬁ of aﬁﬁ%\%%&élﬁégaé%ﬁ%&g?& d<s et her
wi t h snedloricasweentrsr,glarficudelnestdoapated tSasparang. , Burgert et at., 40

METABOL. -612- 91): ,Hooper. et. al 98, BI Ml. 635-39 (1994); and
Li pton et al [Oﬁgﬁg%gﬁé}fﬂgwl _nlosfél:f"iﬂ&@_‘)% Lf’dgi)jﬁ’e{’f%g}m%@cmﬁéﬁg%‘éﬁ}‘)js _
et abol {ozesePGRAlEARBMbARs tHeSnOBAIR 5/ as%%ﬂ&ﬂ@.eﬁﬁéb%ﬂti'dgnatur@%ﬁzﬂ(@ﬁ\}\%lan' ne,

aspartic acid, and nethanol. Figure 1 provides the chem ca for the
human nheaplaiandn wethabpsien eitatesrtsAngstnal hydraksiirand the ab6Grptiay oDanbradken
down dug ] I i i i n its.three mjor,conponents: aspartic
acia 200h PR nSAREA addlh: B Ao et el Pl BFES08 Fag Obe

oxi di zesIE2E801. 161 - f3a1 g0l W Ehyppe Ha0 198 FER M defBsmbenboa)l e@hDipton et al., 40 .
dehydrogenase, 600. EXAVPLES [0050] Wthout further elaboration, it is

- bel i eveMEFABEL-dAe7¥Ri(1PD in the art, using the preceding desctiption, can
i : ! ! ne The ol | oni
utilize the ppSoPOLe hiNENbIRY f@g&nxg&% hathlant uﬁég@g@mﬂmo&%}}ng e

exanpl es are strative o Imtin ere er of the
di scl ospheaylatenaney aspaytic sdiditand envatbano]. 0B§ide 1 proemiehthefchémzal mithway fig the

Exanpl es, unl ess ot herw se indicated,, at |east 100 nelisf{s are.
prefer gfmwggtag?lésr%\ggwg{tw.h@ E@H‘E’I leg.?paga{q%l&é W"TY&%ZFO P AL Two
stati stadilal 8i@8dtPonalF® iRfcAlShaRInya @ tfoRe ! 8pmiBcid 200 haeleti BooNRf  a
hal ogenat ed sugar derivative significantl %/5 alters the various taste

per ceptPhsR¥lalsamest 09 Mdpthanol PRE ntayrbstoxidizad 250dnte fpgnaldetyde 4PD AnELQ," ANOVA") ,
was use&lpglg([e%tBﬁogﬁtﬁhgaﬁgeﬂ%ggiﬁa?r two data sets (i.e., wth and wi thout a
atrve) °di

hal ogenat ed sugar deri fer at the 95% confi dence | evel, once any
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 2 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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vari ance between individual tasters is taken into account. ggf fﬁc%ﬂ%
Tukey's HSD (Honestly Significant D fference) test, was al used reto
det er mi newdnetwziiedat a sets differ at the 95% confidence lpexglses/ANRIE
specifically, Tukey's HSD test takes into account 17 030CT2006 WO 03/087116
PCT/ US03/ 10210 the nmean square errors which have been deternined by the
ANOVA test. Both the ANOVA and Tukey's HSD tests are routinely used in the
ar t . Exathsineean 1086 2fross pbwdidrasel benmmﬁmmedrbychmﬁ\r@‘ifﬂgest Bobth the ANOVAS
"-trichlo tri degx tosucr ose and ot her hal ogenat ed sugar
der| vat i 9%@911‘?5’&3’{15})&8&5 ré’“ﬂﬂ‘%igé‘?e % kvi ousl y discl osed processes for
synt hesi zi ng and purifying hal ogenat ed sugar derivatives. A test
conposition conprising about 98%to about 99.999% 4, 1', 6'-trichloro-4,
1', 6'- Exaogbxlgal act osucrose by wei ght and about 0 001% t o about 2% by

wei ght of one enat d sugar. der,i suc as,
4 6' - di chl oroé@sag?‘dgq}w%écg ngprf lom {0 B‘F'Ed'a 85l
dl it Ok PRt 86058 and otheNhaleddhatkd kughr @%%t%@ls%‘iﬁﬁé%ﬁﬁumber of
4 1' ‘-trichlorogal act osucrose-5-acetate; and 1 -trichl orosucrose is

obt ai nedpreymsmdlspllﬁseé m&eém@wn&vqaé@agn@nmmmlma@d engar darivatives.ol ved

opm i St saBbBiltion Steidng BBER A S PR & 08 e Rerdute 65 T
CONMposi ttrmaonygamctcsuedos@f)y QLMY pnd atidus 900 1v%Edo laaomfm% by etk HDaE 6k drBRdre 1S an

equal |y sweet anmount of sucrose (table sugar this equally sweet anmount is
det er m nEﬂngte@rs%?{é&”é’@BWfaﬁ%]F%S 4g5-dighlozpg syciese;thk- bat ches are

Prepar edRRkGRRLARLLALE! Y 6! ARbRIuCrodh SR afthy I Of aichRFodARIAABR DAl CN-

are presented panel’ists sel ected fromthe general = population.
[ 0054] Ehdhi'gaddbioghlatmisecrodBoabetatt; arues, B6I-tichtorexmeprse $6 stgaisesr ose i nto her
anel | st

th. Aft th | | | the sanple.. Th
ocei ves a pl PR BT EeRERteatr BofhnaplyPRC e et S Ttec a R gieh, co
m nut es. ?ﬁ%dbs&ﬂiﬁﬁhy plird SlcRostGit Blievef oON® ;ﬁ;in tﬂjﬁsoioédwmékéc%%étch m;{;llb' s

mout h. After 10 seconds, the panelist swall t he sampl e he pane
r ecei vesths afamantiqngd test camaosition ater 1CV¢1I¢§ éOO m @m@lﬁedtm ﬂ@sihlsd batch{Bylee

m nut es emai ni.n uot.into his
mout he ARy BARR Aot bubital e sl TR ekt s e
recei vesbytrpinad evatumaeiser! SanihlRusatofithd iabehes artheeRasid@spppsalcdNEpaky.
presented to 1r)anellsts in 01'&6{ to avoid hias, Panelists are asked to
record RUGHOtS- 1R e dTorm pagh ot 3 Ressepisdite 409 panelists geleetnd fppy e senarpl o
and recopghuignconfi dent they are of the result.

[0054] Each panelist takes 10 m! 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 aliguots from By. 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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[ 0055) St§;i®ti ﬁﬁl anal yses of the results show that the ali aLﬂ)t&{:Tf Felk B2
exhibit t 3% Hfe sinilar to the taste of sucrose than aBCT/HetzIoRYuot s
fromB 1. To a statistically significant degree (p |ess than or equal to
0.05), the data indicate that the presence of hal ogenated sugar 18 4 3 OCT

Sucral oot Bl FREeLBRN ¢l Bl G s Bere Y o Byl e 2

[ 0056] Aapkrsabarof six tralned eval uators determ ne equally smeet level s of.
4, 1', 6'- trichloro-4, 1', 6'-trideoxygal actosucrose; 4, 1',
.6'-trichloro-4, 1', 6'-trideoxygal actosucrose supplied with a hal ogenated
sugar d?ﬁk%ﬂ@ , such as 4,6'-dichlorogalactosucrose, 4,1 -

di chl orogal a osucrose ', 6" -dichlorosucrose,

.3',6' -an hy dr O{-O@Sﬂ.]-ﬂlpahél@f @gzal’eﬁﬁécbélaﬁfaﬂﬁﬁdetennme equal ly sweet levelsof: 4, 1, 6'-

4, 1,6 - chI ogg]actosucrose 6-acetate, and 6' -trichl orosucrose;

aspartantE1 iQFRj‘ ST EIGi% I & H@Hh@@ﬁ‘aﬂ b6 -sidpanyerdngtonieiose such
~as 4,6’ Sq o593l '

4,1' -dich gr oga g%thgs E?Eggdeﬁﬁg%r %eméimvﬁl%?i})gsu%?ocg%hlgxog%mws%cr%grebﬂ 1-di chl or
ogal act Gisddo@gelactml,lcxbsdﬁi (t’ﬁlcmﬂﬂrostagfzsleaﬁ,bbmwﬂnﬁe,{ %aﬂabghlectoanﬁose

6,1, . - bonat ed bott]ed water.
o0s7] Aol EleBRbA R Sistoshroenélals e B baioh it rermp vt one: Bilal 1y swoet
sol ut | OnSparine QppEENtes aliRidetnktedshas dBARENE Sl as 1N d&%'&% a&&@g o

screened general sensory acuity and trained in general “net |
sweet enehl'dicdaroglactoancrogs) 1',Gadichiaresucriseni ptanhydtorb dislichldnogilaitngpcs@ssi ons

hod
el 1 a PRI R0 Bk REREI P R B PO Ba o s Bist el 11 on,

each pamiho&bteﬁ&b&&di&nﬁ{ of one of the solutions in his nouth and
i uter timng system Using a conputer nouse, the paneli st

activates t hﬁ@@?ﬁp

rates the s 9% SPAEBRSItHYe- Hﬁelﬁ“ﬁ%‘éle&dm)@ gl W AT R utiogs

" ext r engrd pbidi&l § 1@ d%l t 10
seconds, ‘ %e panel i s\thérés{a/% o&gg? hgﬁes Q{EPLtE %ggerﬁ@ﬁgk&r%%%{y%&&

sweet ne@gd tr@ored e eﬁnt’tralrrnq:tgo@tfopswaeftem aaessoteat amirell&mmemaﬂm;z théied] | n
each se anel ists receive ed sanples, with st 10 m nutes
r est an?ﬂ“ﬁ gnS%%Sr’%{}:Skaé? “UR %&Sé’rtwﬁ)ﬂg%m ﬁ,\ggﬁog\/&ﬁﬁp@glth%%@pq%gflgs P84t for
at Ieastasﬁfbmmput@&edlaatavt@&psgggm ons. No nore than 3 sessions are all owed
on one day. All sanples are _designated with a random 3-digit code and

sanpl e pr esedP%8] 59T srhervalintion, sl Rweclst takrg 10l ofwoeaf tersobisiopandiis st s.
[0060] FhhuflahPachale8 thehuiPhudMinFQTPHERT (R f SRPufY $okis? 6O iciliHaned

total of
the sweetness intensity on a line scale (ranging from “none” to “extreme™) 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, 17,

6’-trichloro-4, 1°, 6’-trideoxygalactosucrose and aspartame. Toa statistically significant
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data points per tasting. Mean panelist response is calculated for each tine
data point. Analysis of variance is carried out to deterning (}{HRe 20(f

di fferencggo bghyyern sanples. The data indicate that a hal ggqn%g%zwgar
derivative alters the sweetness delivery profile of both 4, ,

6'-trichloro-4, 1', 6'-trideoxygal actosucrose and aspartarre To a
statistically si gni ficant 19 03 0C 7.006 WO 03/087116 PCT/ US03/ 10210

degree (plefrsdp dsathaoror equiko 0.059 Hmgenhed Q%efl@érﬁanwg@{tammg samples
derivati ve- cont ai g]d.gﬁg%ﬁcg I es denonstrate fferences fromsanples

cont ai ni r‘i’ﬁ“WBStﬁ%{F EWQS&@PJﬂI@ﬁOﬂE‘Wv&nWﬂﬁgem@dgégﬁf deg vatire withnor e of
the ol | quipea Blsht bPHioRSof ik ﬂfafou};pgﬁnmﬂés Sra B AR RRE fudRing S0 e

| ast tinme that a non-zero I ntensi IS recor

i ntensi t yeagrdsat, st timhalmt B0 abro ineensiiy ismacordel, eid labitirhé tHaee@ imladity FRase
hal ogenatﬁg%sﬁsdfa% derivative- confaining sanples denonstrate the utility of
conposi ti &* RSTAEIRUE InfeRY tisdecaged. |Wé?1b‘il‘é$?na@éﬁ$ﬂfélegv?tﬂ%l] Thi s

exanpl e chhidfhh@iRplbd EntitsGHe RESSIRY o@céxﬂgc{s% A2 Snd HRALA0BE 1R igeh{)“ with

a hal ogenat ed sugar derivative such as hi or oga

4,1' - di é#estemal act osucrose; 1', 6' - di chl or osucr ose:

3',6' anhydro-4, 1- dlchlorogalactosucrose; _

4,1',6"-trichlorogal act osucrose-6-acetate; and 6,1 ,6"'-trichl orosucrose in
accor dan@xamigié3t he present invention. Two solutions are prepared. One
solution has dissolved intpo it 39.52 g maltodextrin, 0.48 g sucral ose, and
3,500 g wat er 10961 Thisrramels llpstertestihe naiquenssy efk sustabosetswes@nadsojution with

Tl € 00EX ) A 5o SHEL 0% 004 ROARNG. M BHERAL o8l quoar derivat ive

and 3,500 g “water todextrin presen fifiations is a carrier
for sucr dicbbeogaiattossicosat i 61-dieldofncroby, 3,6 Sanhyﬁotmhﬁﬂﬁbr@glmdt@ucwa&

hal ogenat dosu i vative-containin sarrpl es. [0062] Panelists receive a
20 11 Sob GBSl B S S BRORTE & RE NS BTOS8 I spDRlanghith the

conposi t bfb@élt%i’éﬁtlbﬁs Q%tsohﬁmﬁé"@l% gﬂ@ﬁa?e@c’@ﬁ’@&ﬁmdd Ha¥ d(sgakr?&i %t%gfﬁ ng? poi nt

scale; 0 = poor, 3= goo | ent sweet ness onse
seven pomaitodesdrin,0.48 g smrsllosek end 3,580 g \M&br thegther sﬁ'lunoeha@dhlsmmed inRweet ness

i ntensit n S8 oi nt, scal 0 =.dislike, ust right, 7 =
excel | en%!c)) gﬁ%f’?%ﬂ%%@ ? E‘S\lifa]@?%?’e@%rg halogenain E}%ﬁaﬁflc% V&, ang frs 00 g
di sli ke, whter Maiﬁode)fmgbﬁ'eseﬂt it tx@ehliRAbs is lalchﬁﬁf' PtS8cralodd 81 R oRtSRMElbr
poi nt scal e; ke, 4 = just right, 7 = excellent), sweetness :

dur at i onPY f’téfléfc'jmd??ﬂéc%‘é% ﬁ“‘?)h?lﬁgef?@él Ségaraleﬂvaﬁl@mqatmmng &*}108193 right, 7 =
sl ko 4 = [ERPPPRDTSS rElei @ d B IRk DI Poith St ARSI hefRE 3 St
poi nt s cﬁﬁ@on’@oﬁtldn&thhef;schtip gweetnesylatceptrbity (lated on a five-point scale; 0 =
poor, 3= good, 5 = excellent), sweetness onset (rated on a seven point scale; 0 = dislike, 4 =
justright, 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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extrerrely andaﬂuality of taste as "artificial" or "natural" %@mdz{g@ﬂ a
100 poi nt fured” scale; 0 = artificial, 100 = nat urklyUSOBhe21at es
are averaged. Data are anal yzed using Analysis of Variance and Tukey's HSD
tests. [0063] To a statistically signi fi cant degree (p less than or equal

to 0.05 r tiV ni.ng .sa Ie nstrate
differ e%sc%éséﬁi‘e?%%%gﬁatﬁgﬂgi Lég%rétttngsl%n(%n%& e 715‘ Iélﬁ{at’ Etg%%tt“ %{t;rp@s% th

respect Seetiess duration, @mantmsfoohﬁmmgo@artu likiub efid RANGIROR7116 0 3 OCT
2006 PC;T/ 311,1021(2 a¥\e g acceptability, sweetness onset, sweetness
i nt ensi t yTHIESe PT 23R 1 HiSF Bllosgna @éﬂ&%’%ﬂvatmltﬁmsg stunples damonstrate

pl eaS&nttH@ﬁﬁh@fof@B 6&1@1%5@% Qt'ﬁ@(# ?flthéf%t%?e uaI ity of taste as
"artificial" or ur al oge sugar "derivative-contai ni ng

sanpl es deer1strate the uti I|ty of conpositions and methods of the present
i nventi c'J‘Fé | e 4 Baked Apple Bar with SPLENDA(r) Brand Sweetener and a
Hal ogenat’e 32 Derivative [0064] Recipe Using SPLENDA(r) Brand

Sweet endaked A pmsaamgpgmt@%m SucERPRAPARAALDG: SQUEIBLyJyleaspoon

baki ng soda teas oons ground ci nnanon uce door e garlne
1/2 cup egg $ ﬂe&ﬂ?@ Ugng 8BREBYDMED Baavid| S\aeemnbr dodups Al Bupape flanspeet ened

appl esa r at ed SPLENDA(r) Br and
Sweet eng‘%\'1 %&u]é’ (ri%‘Q §‘§§’)%%'lc"r%§é?‘ ggﬁpgﬂ%g?e)kd gq%l ? F?E‘Eﬂuﬁ CHBARGLIPEENDA( 1)
Br and Smﬂhtemenloaadqaaoiﬂaieogarmb%ég&&ﬁtute Dekis E%hsvwll?a HRS: @hl.,RUr pose
flour; 2 tea aki ng_ powder; 1 teaspoon baking soda; 2’ teaSpoons

ground 8P aEp W@e%iﬁ‘&@dleéiﬁﬁ@ﬁﬁi éfaifﬁlr&j’a@n@ESPEEUEm®@gmﬁubstl tute; 2
teaspoogs,eg@%rl&@Cr%g@a&tsé%ﬁﬁib&y&) unsweet ened appl esauce; 2 cups peel ed

and grated apples Brand Sweet ener (sucral ose) crystalline

powder ; and (U®GEB2dipg WinpSPLANDENBIRd SSHGRNCOARKI MBEbYSHafMShgaS:
4,6' -di B@' 0 O gact osucrose; _4,1' - di chl orogal act osucr ose;

1', 6' - dPCHI 31 5s a&PBsal Burpgse Spiy & tegsppons Bleng beweden aéﬁta@sl@@rhak@g soda; 2
4, 1 , 6" telakp c@hbgf@galca,g{agﬁjﬁcqgﬁgr 5@&#&@& gm(?? ]1/2 && sgﬁséq%t cr ose.

[0066] The appl e bars are prepare accor edur es:
1) Pr eh®atpasueHaniba spomt; E@ﬁayumme&nwﬁpplmn@l 2b;ahs Pglqdang geitéda mp@g@t abl e

gggl: ngﬁ%gg{ nn%nw Swec%ger’ (ﬁ!)?c;[r%xlhse ﬁ@g{#c{wq‘%@ aﬁg\%’tkl%ﬁ%ﬁgﬁfger g?m ng
high s pmédgertaeatsugm@arvama shasttd, ¢ dﬁﬂmbgatactéaﬁr&w pubstitute and vanilla
and bl eé}chl%rogaia%tosu r%(sag, If 8 rdxglglogsagcms%s.’i ,6"-anhydro-4,1-dichlorogalactosucrose;
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 bow] 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 halo genated 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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3) Add SPLENDA(r) Brand Sweetener (and hal ogenated sugar derivative when
applicable), and beat at medi um speed until snooth (.- 90 seldné§Y. Jppgd

appl e saucwo gpgtigsl apple, and flour m xture, and beat at pEmySRaEeHuUNtI |
m xed (-' 45 seconds). 4) Spread batter in pan and bake for 40 m nutes, or

until a wooden pick inserted in the center conmes out clean. Cool to room
tenperature and cut into bars. [0067] The apple bars containing SPLENDA(r)
Brand Sweksmeligs reacige eaindatledzd servingoPeschdan P@elifte a2aRRAES RIkAI Ni Ng
SPLENDA(r) with a hagogenat ed sugar derivative. 21 0 3 OCT 2006 WO

03/ 087116 °BEPFIHEBRIVID 39w ectig fereriBess acespiabiléty dratadorom fide-ppinbsesds; Oisnppwf 3each

bar. Paneldsgts=ak&:IRsHe [tions wWth respect to. .
sweet nesgé accept abi | ?‘{jygh(’%eg%%gbgsﬁt Q’gﬁgﬁggggg?ﬁﬁog@as%;e’@ :C&Bfg‘&& =3ustnghty s
= excel | eht pxcegomsptsmesmceniatnsity Gbied oan savarydn a0l =s5alke; 4 0 jast dight ike, 4
= just rieggé enty/. —r{axtcel I enb) syeet ness i ntensi t{{ (rated on a seven point
scal e; 0 2ogiap; e e IniefUtY (rtgH pn apeven nojntarledt 7 dishike ot T st aehta? ensi t v
(rated orexcelRAVEHIBRES (ra6@bl a sBven fHislsbXE 0 4 adi¥sta Li @ ont 7 = lent),
bitterness (ra?ed on a (seven poi neg! ng(]:lglsg%ﬁgﬁ’oo:déiaihg?’iﬁ(e?tgghg?tﬂgt gr&l%glk?“?ﬂ7 =
excel | entyveetnespalaratiendratert en p sevepipainddeade) Ca= dislikn) dpojust rigleal. eexBellend) sl i ke,

4 = just yl.ght = I easantness of aftertaste.(ratfed on a
seven pinglE![ scxf'ﬁsi?ra = g%es(ﬁl%e?n ﬁgzvejntﬁ’gfn Ff ﬁto,”e}‘SL}t(e’étx“éHST‘é 57 =overal |
li king (reateldngoverali lildnp Oardd @Cahiae plinFscdics bik@slil, - justrigh ght i@ = |ike
extrenel y;{, ar]d gg@lit}/ of taste as "artificial" or "natural™ (rated on a
100 poi nEXEFHREYLERS ARRIlty Of taste as)'adtifigial} ey ‘Gragural” (otedomal 0F point uhectusedes
are aver agfd.o Dakidcan @at Y48t tA%‘Q! I Sy tsé’é’g’ 8]
To a statistical Ily csi gnifi caﬁ%l)d?é{rég%e p égg@@&kagﬁg%neﬁ@;ge{l gaﬁ.g ,BQ/?’he
hal ogenatedi Tekeyay H8Priestat i ve- cont ai ni ng sanpl es denonstrate differences
fromthe sanp nt ai ni o .hal ogenated sugar derivative with respect to
one or nore ok@éﬁg??é‘lsf%\f{ﬁ%ﬁ& %ﬁ‘%‘?%’ﬁaﬁ‘g?e GlsEt Has ar eptiabivt bl they

sweet nes sajopéitted suPReIRARv4-BE ARSI deYsamB i | jreps) L4 LeLIEsS,
sweet ness duration, pl easa‘rilt ness _lcj)d;g sggn?ee%?%@?g%ﬁ%ﬁé&%ﬁcw%rﬁgf}é %aﬁ*’d’qgum ity
of tast ec@maningmo; lijageanted sngardativative. WitlSespecs angrices ntwoohigierfallewinge

utility : . s .and, .conpositions of the present inyventiaon. Exanple

' ool o siiile SPhRRS B HiREP Pekisr® rhavronbe suira pspiapoearisnsiD,

For nmul a) bitweatess, s¢8@iess @ughtions pleasBMRELHT AR Bste, (039ra 1Bng, FR4 FNBAY bF tR1anRd

Sweet ene[‘alﬁﬁuc r,al gse) |iquid concentrate (16.6 %y §2°Sph°” c acid, 75%
0

(10. 8 g) ; BEtES ArumiBElZ 0Bt EEIdesfemogstrate thea pyrithnds aad. 0 g) :

caf f ei negompositions 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 2); caffeine,
anhydrous (2.0 g)

Preparation Procedure

[0070] () syrup: Add ingredients to water in the following order: potassium
benzoate, SPLENDA® Brand Sweetener (sucralose) quﬁid concentrate, phosphoric acid,

citric acid, caffeine and cola concentrate. Mix thoroughly between additions.
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anhydrous (2.0 g) Preparation Procedure [0070] (i) syrup: Adf 4 @§iegfilénts
to water VR @E7¥16| | owi ng order: potassium benzoate, SPLBNDEES)3/Bemnd
Sweet ener (sucralose) liquid concentrate, phosphoric acid, citric acid,
caffeine and cola concentrate. M x thoroughly between additions. 22 0 3 001

2006 WO 03/08 2CT/ US03/ 10210 [0071 ] (ii) finished beverage: M x syrup
and car bonat e@ljo\]/(/gl @ST( oﬁ@islﬁﬁc%wseﬁ&ﬁbh{% SYTpp V}@g prEberaiegay Wen@nes @akaiap)to and
bottle (GPpiravatbdhichivitshasy I 3 Th rup.batch
makes 5 galﬁ)ons of fieni shirz beegt}(]gég%ﬂegse%r]%rg%ﬁggg?r%eseg‘réci&{k}%gs)'cgjﬁlauct ed
_to det erfirrebattlemakest galbins af fialshgdbaterbesugar  deri vative such as:

4, 6" -dichl orO@%@gé osucrose: . 4,1' -di chH)ro al act osucrose; 1', 6 6'-

di chl or osucr o0&’ “B* R VARHPHN.Y % cPrdietad tor inct the eifecd 9 @ halogenated sugar

.4, 1", 6 -derivativonrgak oG asHabRS8REos &G 8Lak §i.di qurc%apalc Qucrbid: Ghg.orosucrose on
-sweet ened col a. Three | evels of hal ogenat e‘g sugar 'derivative

sucr al OZf ] |
ver e t estidiorosugpss; 326 mshy drarfl Slighrogatintescipsaipk, 6btrich bompd bt asuerose-6-

produce -t e nate | evel s, of, hal ogenat ed. sugar

Ger i vat 1 se ity opot aREBLosk s b SLPBHR, <P ol MeBA S U S8 or y
boot hs tsegan derivaties Wheitested: NtpPHAQL fpn, and tShppaacihet bRups SPHRIAS A6 e

present ed one at g time. Oggé:h sanple i s eval uated be?or_e t he next sanple

i s t ast Q50IUEsHaEh Britbansod thepitematelevels of hrlagmmaled sugmalearatites consume t wo
ounces of eaghotffpdl ; I.n -eval uation of
each sanpl e, Cotpanigl |a§tglzsr tﬁ%%q?%gétl r?nuléta fég&%%% ﬁrg‘%tfrt\@éect?g%?é&tr?gagﬁts@ o Iﬁeg 35 W th
bi t es ofinterastiRewithanach biber.| Sampies ae prsoiiéd pnPanetimst Badheaipkeisavaluated

st andar g-.8i serving ,of eac anpl e. Panelists are asked to rate the
sanpl es%\?\fdtr%ﬁlreeréeﬁgan%flfj‘SOR?%F‘S‘I ga%im‘@se’%ﬁﬁ?‘bﬂmﬁwséﬂwweﬂoiPri‘PC'é‘%Fal e; 1 =
di sl i ke cofsuine WdkeinceSHERR esttig R tod Jadiped &Eeracoﬁfg}’cﬁﬁ\%m?é E@alﬁ‘z&i@h%# e‘1:I

| ack, 7 = abundance), sweetness quality (rated on e polnt sca
poor, 5 eactesauptle.ayanglisty are dnguctodde rinssibeis moaths(theroeghlp withchise wéorapiodrnt
scal e; InFpskWawaler— rapid), cola flavor intensity (rated on a one hundred
poi nt scal e; = none, 100 = extrene), liking for cola flavor (rated on a
ni ne point s¢@0] Pireltitssletdies a s@ndartiiskR)servitig dfRAALSEMYIAt BORIEY afd AkedtON @
five point scale; 1 = none, 5 = extrene), diet/reqgular taste (rated on a
one hunffeHiesammlesseithh eespest o eyessll liking (fatademia ning poiatscale; orr distkonB et

aftert agke), sweah&d | [ nsﬁg;ﬁll, : = r-t., = uration of
cola fl av?r af t ertﬁgﬁ%@?ﬁ%gﬁ%ﬁ@%&: ni r{gcgté)"l 1Etﬁs z;il e;bqwagﬁc%ﬂ%}%e?‘p S ong),
dur at i oAUty tafrsronad fiwe peist scales Atenbanrs @ endablenthabmtof seedtaess bnget§hosdon 9 =

long) . RRE & RARABLBEPS v AL BAIASSa LA ey A Sl B M BSRL &i L

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 afiertaste
{rated on a nine point scale; | = short, 9 = long), duration of cola flavor afiertaste (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,

bittemess intensity, dist/regular taste, duration of sweet aftertaste, duration of cola flavor
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unpl easant, 7 = pleasant).- The rates are averaged. Data are an%IByg‘ga 18t ng
ANOVA and Tukey's HSD tests. [0075] To a statistically significant degree

(p less thap wsagal to 0.05), the hal ogenated sugar PCT/ ng 210
derivative-containing sanpl es denonstrate di fferences from eac W th
respect to one or nore of the followng attributes: overall [|iki ng,

sweet ness anount, sweetness quality, rate of sweetness onset, cola flavor
i nt ensi t%ﬁeﬂwtm fi‘vgatf(t;?rOfclﬂllQi afteraade, and biﬂtﬂ’é%ﬁﬁfésgfaﬁmeﬂa Thesedimmplesegul ar
of cola fl avor 23 0 3 GC i

f
tzggge i %&f%ﬁe %ﬁy ﬂég@%‘ﬁ%ﬁtﬁ‘%‘t :f’?’fi St 0? T PRV B 1°8t her .aftertaste,

and pl easant ness of aftertaste. These sarrpl es denonstrate the utility, of
conposi tions and nethods of the present invention. Exanple 6 [0076] This
study waxafepiefed to determine whether the ingestion of sucralose results

In reduced s 'é@}%?'ﬁgﬂﬁg %dm@}a? Heﬁx?ctdelgtd'e Pmﬁ;%%%ﬁ%? Bﬁeg y%égﬁ?%@}' ﬂcrglgée%gulpsn

resulting fr |nge tion aspar ers on

pr e- conpftrédiced sshcatanesiisew siboeadnyiofioompoed ¢ the Rrate retbmtidrhesyitieg ﬁonpem tion
diet, the body fat and thea\ﬁgé)gqt of the ten bodybuj.l ders re neasur ed.

Prior tdng¢ﬁ1§“§tf apprtapRe 1 UHERRS 0 arPrF‘ﬁ@i“PEtH Ipt VTR £ qsalwa?m@ae or

one_weekp;drh - GdrSgic Bledlly 1ot £ REH eBHESRLORS Ry RARRIS WER:
[ 0077] :(Pn“‘ft ﬁgﬂ}@ggtcgﬁﬁgge rgf‘ tEAe stzdy, dl}rl ngét he t112-Wee Y re-conpetition

di et, t heeasbredy Poior tqjﬁmsstmbn#mmtugpzmé:mh@lr houpal dist tefmineddprosmetiened

W th asp rtarre 0 ods for asse subcut aneous wat er
retenti [Prsbé‘gts qu?agyng?lﬂ‘berg%(irgigﬁgr @:g?ar%eé test was used tw ce

weekly t 0 neq@gm ThhRe ikt ghaess tiefstidig dekgthand-Wiek oee-tdigpaitivmtictpthe
subcut aneous water retention. As a second test, the subjective visual

i nspect i todywagders eansumidegoeds ped ddnihat WG swetﬁ@ﬁdl witheRpagame enti ohvier e
visual | ym"tﬂocrl)se otr %%e?sqrgﬁ ?LH)QBQ:% "%B,Qnea%r ref‘%??% ere g&{ Of:qlrs?(\thé Xg {:t?\Se L;&.i QF

subj ects I'on-val ue was Wi C€ $cal e of

| to 10 tf:ﬂrwd’iliﬁed Bvidehieslly ito mentife Uﬁeetdxcaﬁesaﬂftmdkmaﬁadmezﬁ@nhsuimuh%reous
water retention, with a score of 10 indicating excel@nt muscl e definition

and 1 i riUPEHPRSYS WIbETelgRiahi AT B FECopd (AR theuPisrtiyhwsuad Ingpeftion srasisede i al
di et Cor\%ﬁérpltﬂ'égabﬁ RRLLAEBv&SH ng( SYERLSNREr R ially ?&F@&é@aﬂdﬁ?ﬁéﬁﬁgpﬂ& nor nal

di et rai ni ng rom any products containing sucral ose and aspartame, and
r egai nedAs wahior kg bctiteaandythe athjews’ ohussieedafipitnvisilughvasaieterinonbd thate | n t he

second USSR, o g oty s B BB B t ane
li qui ds Witat revéition SWEE keead oM 0 ihdstseing leR&tlent muscle definition and 1 indicating
- poor definition.

{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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only. ThﬁYgrmunt of sucralose in the diet was equival ent in shde{8dsggo
t he anou ngJQSTé]sﬁpartarre that was used during the above spe&G03/di2ee ary
period. The sane two tests were used to neasure the subcutaneous water
retention. [0079] The statistical conparison showed significant differences

i n subcut anegysy - .ention based on the subjective and objective
tests at meg[gu§ d%%s%gélﬁgf%&s ﬁﬁgﬁf‘”al“r?és obikg dsperibied melipdgiand systeachf
subj ectthesivegtias it beappatio WRES USHSUGT 1AL 95 Sifd ! syeetener . , The
results shog that a diet containing aspartane jo%}dgdrﬁm{"ﬁg&o SRR “hhkes
. the boByteiths HveRtiay Alhpughéhd myention hne Heaedbstfibaiio cahasdo® Rk speciiged.
24 0 3pg;1 9981 7116, .RCT/ US03/ 10210 [0080] Various nodifications
and variations O%AQ[ Eetsggtssiaf)lulgeb& PI55Ge thah fhegpuerdion asrlaimerbshonidmatiben wi | |
- be appawdunly limit¢chiossacs kpddi @dlethbodifen@ar indstd AL £t ] fr  he..scope
and spior' t .of the inventjon. Although the'’i nvelﬁétjl?lgﬁlﬁ%gg&gé)g%@ eeg%'?!i’ ed in
connecttEIS ft B Hgutilhe inyepionr whidh arerpanveitoghosetskidled in thehet azader st ood
that t hgtehdvda@dhe MNES tid @b not; be unduly limted to such
speci fic enbodi nents. In%egg?lf@g?@goﬁgggﬁlﬁ% Ycations of the described nodes
for carrying out the invention which are apparent to those skilled in the
art are intended to be within the scope of the following clains. 25 0 3 CC
12006 WD 03/087116 PCT/ US03/ 10210 What is clainmed is: 1. A conposition
conprising 4, 1', 6'-trichloro-4, 1', 6'-trideoxygal actosucrose and at
| east one hal ogenated sugar derivative having a formula selected fromthe
group of the following formulae (1-111): RLR4 R2 OO RSR5 RL O R3 R/
R9 R6
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(I') wherein R 1 represents a hydroxy group, an acyl group, fjar naTh#légen
atom R2 and R3 respectively represent: (a) a hydrogen atomand a hydroxy

group; (Wo@sydsogen and a hal ogen atom (c) a hal ogen a¢@fugndodte
hydrogen atom or (d) a hydroxy group and a hydrogen atom R4, R5, R6, R7,
R8, RO and RIO represent a hydrogen atom a hydroxy group, or a hal ogen
atom and RIL R4 RZORSR5 RI',. dR3ZROp (u) wherein Rl represents a
hydr oxyWirbisglaimed &cyl group, or a halogen atom 26 0 3 UU 1 2066 WO

03/087116 PCT/US03/10210 R2, and ,respectively represent: (a) a hydrogen
atom an# a h 83&9’5‘@‘1”&?8?“3’”(55’)%4a1E?ﬁd%%@‘ﬁoé‘lmgﬁéyﬁ%‘ffg’&?saﬁ%t%’%ﬁ{sﬁ)mﬁgﬁal ggen
atom an\%ﬁ% ogﬁ g&%%é{hté’d SiBar Hérivaﬁig%/ Qéviﬁg/ S E PO andWdtp e eheat om R4,

R5, RS, O represent a rogen atom a hydroxy group, or a hal ogen
atom afudioRingRdr@uide (RIIRS RR 11 O

R
R4
R2 o O
R8 RS R1
O ‘
R3
R?
RG
RS

¢y
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 atomn; and

R1
R4
O
R2 o ]
RB RS R1
O
R3
RS o
(1)

wheretin

R1 represents a hydroxy group, an acyl group, or a halogen atom;
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R3 0 (Ill) wherein R represents a hydroxy group, an acyll gfGiipZiier a

hal ogen at R8RS and R3 respectively represent: (a) a hy#€dgem/azom and a
hydroxy group; (b) a hydrogen and a hal ogen atom (c) a hal ogen atom and a
hydrogen atom or (d) a hydroxy group and a hydrogen atom and R5, R8, and

RI O represenk? andrdrogRmy A ydroxy group, or a halogen atom 2. The
conposition of clai mg%? \l/\he)?g@ipﬁ&glg[id hal ogenat ed sugar derivative is in an

amount from about (aDab@dstgtw amhpatd 2hRf66f gre@h,d conposi tion by weight and
wherein said 4, &) , .6’ -trichloro-4, 1', % -triceoxygal actosucrose is in an
. amount from about (°38 Bydroeen anbuhalogm -y, of sai d conposi tion by weight. 3.
The conposition I rei.n . the weight ratio of said hal ogenat ed
sugar derivati vce)(fc% ghgilglg’é' %?mih%fieaéﬂl-df(? ‘38\@@%‘?’00!4, ",

. 6' -trideoxygal act{dsabydmey igeoupranthadlyditiged a@%;999 to about 1:50. 4. A
consuner pr g%ﬁs R%n*ﬁtg)l sh%g t he conposition of claim1l. 5. A conbination
sweet ener ¢ s gt 84 &I NPBRIERSbm hydrogematamia hydraxpe@upar 2glszenO

03/ 087 kifm;R@l/ USO3/ 10210 6. A beverage conprising the conposition of claim
1. 7. A conposition conprising 4, 1', 6'-trichloro-4, 1',

6' -tri deoxygal actosucrose and at |east one hal ogenated sugar derivative
wher ei n sai ckthal ogenat ed sugar derivative is in an anount from about 0.00
1% to about 2.0¢ sition by weight and wherein said 4, 1',
6'-trichloro-4, actosucrose is in an amount from about
98. 0% t o about®2 B9 gai d conmposition by weight. 8. A conposition

| east one hal ogenat ed grein the weight ratio of said
', 6'-trichloro-4, 1',

hal ogenat ed sugay derf vat-ivg . ,
6' -tri deoxygallactosueroge i s from ghou 199,999 to about 1:50. 9. A
consumer prodd@t co i sing the conpositien of claim8.

(1)

wherein
R1 represents a hydroxy grbup,'an acyl group, or a 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) 2 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 dcrivativ.e 1S in an
amount from about 0.001% to about 2.0% of said composition by weight and wherein said 4,
17, 6’-trichloro-4, 1’, 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, I°, 6°-trideoxygalactosucrose is from about 1:99,999 to
about 1:50. o
4. A consumer product comprising the composition of claim 1.

5. A combination sweetener comprising the composition of claim 1.
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10. A conbination sweetener conprising the conposition of claimgsS.. 11. A
beverage conprising the conposition of claims. 12. A nethodﬁig}U%fU@Béng
the sweet &Od3@8tiilvery profile of 4, 1', 6 -trichloro-4, |'pc9usesnozio

tri deoxygal act osucrose conprising the step of supplying a conposition
conprising 4, 1', 6'- trichloro-4, 1', 6'-trideoxygal actosucrose and at

| east one hal ogenated sugar derivative wherein the weight raFlo of said
hal ogenafed sdgwvertae compiisieg the apdsdion bf clagh4tri chl oro-4, 1',
6'-tridegxygalactosu&rose I S fron1a%put 1: 99,999 to about 1:50. 28

A’Composition comprising 4, 1°, 6 -trichloro-4, 1°, 6’-trideoxygalactosucrose and at
least one halogenated sugar derivative 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,
17, 6’-trichloro-4, 1°, 6’-trideoxygalactosucrose is in an amount from about 98.0% to about
99.999% of said composition by weight.

8. A composition comprising 4, 1’, 6’-trichloro-4, 1°, &’-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. ,

9. A consumer product comprising the composition of claim 8.

10. A combination sweetener comprising the composition of claim 8.
1. A beverage comprising the composition of claim 8.

12. A method for altering the sweetness delivery profile of 4, 1°, 6’-trichloro-4, 17, 6’-

trideoxygalactosucrose comprising the step of supplying a composifion comprising 4, 1°, 6’-
_ 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.
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