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[0004] The antiplaque efficacy of antibacterial compounds in a dentifrice
composition depends on a number of factors, including the presence of other ingredients that
may interfere with its action. For example, certain cationic antibacterial compounds and
certain nonionic antibacterial compounds lose their effectiveness when formulated with
certain anionic surfactants or other anionic active ingredients, such as tartar control
phosphates. In many instances, it is preferred to use antibacterial compounds that do not
show the adverse interactions with such anionic components.

[0005] Some substituted phenols and biphenols are known to have antimicrobial
properties. Natural products such as eugenol (4-allyl-2-methoxyphenol) have been used in
oral care as a pulp capping agent and root canal sealer. It is generally recognized as safe by

the FDA. A dimer of eugenol, dehydrodieugenol, is reported to be less cytotoxic and have
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anti pl aque oral cqgnpositions are provided in the form
of a toothpaste orgsgel, a t@oth powder, a nouthwash or
mut h_rins a | ozenge, chewing gum an edible Stri

In (D, &nanq Rgeaqellwkpeqt’f?@ﬂﬁm paseitiiemiadowedipalind srowmpnd & and R4 are
indepefi@hY§2h 8kehy o ¥y PESLE B ils KDY 1N8%8! catRHRILNY

[0008] Also provided are methods of inhibiting bacterial growth in the oral cavity

of an animal by application of the compound of formula (I).
DETAILED DESCRIPTION OF THE INVENTION
[0009] A class of 5,5'-disubstituted 3,3’-dialkoxy-2,2'-dihydroxy-1,1’-biphenyl
compounds exhibits inhibitory action against a variety of bacteria commonly found in the
oral cavity. The compounds are used as antiplaque and/or antibacterial components of
dentifrices and other oral compositions. The invention provides various oral compositions

containing the compounds and an orally acceptable carrier. In various embodiments,



reacti on steps, although any nethod of synthesis known
or to be developed in the art can be used. [0010] The
wOonvenisem provi des di substituted 2, 4" -di phenoPeTAIS2006/009212
derivatives represented by the structure: 1 X
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oral conposition3 (dedXariously in the form
of a toothpaste @ oot h | powder, h nout hwash or
nmouth rinse, a | oze Wi g gum and an edi bl e
strip. Oher forns osition include w thout
limtation a liquidisuitablelfor painting a dental
surface, a wafer, Wi pe or towelette, an inplant, a
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conpositions further conprise an antical culus age
acceptafile pragerang lep splikacteriebeffrstivielamenrtt of pidedsy ethe/commvond efistructure
i1 [ i ani. G- oxyl at es.
Ty R Y L
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environment. In other embodiments, the carrier can comprise a gum base. The oral

compositions are provided variously in the form of a toothpaste or gel, a tooth powder, a
mouthwash or mouth rinse, a lozenge, chewing gum, and an edible strip. Other forms of the
composition include without limitation a liquid suitable for painting a dental surface, a wafer,
a wipe or towelette, an implant, a dental floss, and forms that are edible or chewable by a
small mammal, such as a dog or cat.

[0012] In other embodiments, the invention provides toothpaste or gel
compositions that contain at least one humectant, at least one abrasive material, and an
antibacterial effective amount of at least one compound of structure (I). In various

embodiments, the toothpaste or gel compositions further comprise an anticalculus agent such



0.5-2.5% by wei ght tetrasodi um pyrophosphate (TSPP)

and 1-10% by wei ght sodiumtripol yphosphate (STPP).
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method for inhibiting bacterial growth in the ora
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e R S PHRRC L8 CRTBRMIN AE RO B
tOOthp@Sﬁ‘Fﬁp tetdgels tetls pheddradodth mmnses htdmdtvwsb@a(ﬂt pandls( dikgolvable or
cIu dehydr odi eu Structure (II corresponds
edible S P P 63 22y Skte i TR S ORHIR estment o
oral su[rﬂ@ésfxﬂ/ltﬂ antibacrerif Thegdb it Tofthinid tHE bothSsund lof a0tchuld iI) may
both R3 and R4 are aIkyI groups. |In other enbodi nen

lead toygdyptinn g elirupatipneoknladaisy i pgrvsnipen ontreatpesnt of giagivitis, to
ameliBARRAAF %Panhﬁllocﬁp%n@%rév@tﬂl&rﬂgﬁoﬁ%ta@ﬁgeﬁ% is an al kyl

grobﬁ and the othef 1's an alkenyl group.” In various
i meht wrioukh embodiupsts RBe awttbafériacentphendsaneseldered from a

otass of S SHTETRRS s drdibnolt P SRR LR brieBieRchied by th

structved:f i cacy conparabl e to conpositions containing
triclosan. [0016] TQ size apgd nature of the alkyl or
al kenyl groups R3 R4 may|Dbe

Saea

R*
where R? and R* independently represent an alkenyl or alkyl group of 1 to 20 carbon atoms.
For example, dehydrodieugenol is the compound where R® and R* are 2-propenyl. In various
embodiments, the antibacterial compounds are selected from structures (I)and (II) excluding
dehydrodieugenol. Structure (II) corresponds to structure (I) where R! and R? are both
methyl.

[0015] In some embodiments of structures (I)and II, both R? and R* are alkyl
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sel ected to achieve a desired conbination of
solubility and bioavailability in the conpounds of
weoernwscwsees (1) and (I11). The conpounds of str BCTAIS2006/009212
(1) and (I1) tend to be lipid soluble; distribution of
t he conpounds between a lipid and water phase is
reflected in a value of log P well known to those of
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o TR, 000K BSORHERS o Q0L LY e
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water Is€ 3 ONErPAtOG p&ﬁé&abli} Stope dHR&RRCAdGhor8 pledEbbly 10pRAMNd
such as potassium ferrocyani de at room tenperature.

greatel )i t abl e sol vents i ncl ude nethyl ene dichloride. In

gifjer MRBcdih Iﬁqura)g f hog; i's

g@cdﬂpllsheg bgsstlr @R 5&@%@%%%M§?&§% J%%%%

pathwasolmpourd te b@ Idewipp@d pr ihc atth IHiowe\\zIH, at exeopiary eyrpleesastafr e,
I e furthe resence of a mld chelating
comp(’%gn@%@c( Dk IHI{F i ghe {ng‘?lgﬁéf et hyl enedi ami ne in
SUItabIeoﬁoIvents s'bh as net hyl eneggli chl origle. [0018]

The antibhacteyial
f Erhmul_ared t he

IIIa IIIb I
where R', R?, R?, and R* are as defined above. A starting material (IIIa) and (IIIb) are
reacted under mild oxidizing conditions to give product (I). When (IIla) and (IIIb) are the
same, the reaction is a dimerization that produces a product (I) where R' and R? are the same
and where R® and R* are the same. When (IlIa) and (I1Ib) are different, reaction products can

be produced where R? and R* are different and/or where R! and R are different. In one



referred to above. Depending on the formof the

conposition, the orally acceptable carrier can be a
woOiopsidissarri er, a powder carrier, a dissol vabPeTaiski06/009212

carrier, a gumbase, a filmformng polymer or

pol ymers, and so on. [0019] Various conpositions of

the invention contain an orally acceptable carrier and

an anti bacterial effective amount of conpound (I)

0 : fective amount i.s in the fgrmof .
crnbodiiyOlhe tabtion Ji8Gech LK SoR AT artif eorBpoudd sl g tassium
ferrocyapteas s ttnipygrasire.uSitubie folvenBhitliade téthylend diohlst e, €nof
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d substf?utiongpatterns 3@5?ﬁgﬁgggﬂgéé%géﬁggéﬂgé?&§%§ﬂ951ﬂ“
furtherm;_esepqmzf@] mid cheladthgagertisnch asPe NNV rieteartethdéthylenedsamine in
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e anti bacterial cohpound or conpounds of
stOP1RIt ur Ehg dntibacteridl@ompbeaddadt thsingentatis femuREIeeEEHYr with
MImBHn ani us enbodineats, the carrier enconpasses all of
Phacoey ﬁ‘ﬁs HERESCATOY R O3t SAMROSHIgBS Pavingh? ¥atistpe! IPEpS fuqB as
referredd hhiae! Bleb@ldipOsiBE Rt dflthe ddhfdkHidh, RS BREY SccehBle @fiBr
refers to conponents such as inactive ingréedients,
can be @ jquideGagrier, Lpovedes arrigh @ disselveblg solid desrieraa gure baseom fiym

: e of skill in the art to function
forming He Bk QPP%I?\?@% frﬁigérasbn

as a carrie of other relatively inert
i [B01Hdi eMeriousreootphsitionsorfdiss intdrgioh eomrinanrorally dcsepistdelcarrier

in.diffe t .ways d ndi n cont ext.. ding on . .
ot oL SV TR R SAE Sy BB 2%
the forgoofleth@nt sindlic@aisiunt 0P a hfxthRe A6 YEhds %’ﬂi’&‘léﬂgd bl Structure (D)

?ﬁd[gr,(ll) and the carrier. However, in all contexts,
and/or ({1} 4 GHHYFefcempeundssamreanlt & esanple fionsingshtiped addition of

separafe th QPR I 3¢ | hLd '
P tﬂgggntibactef?gwgg%ﬁgﬁﬁﬁgg&%vgggﬁgﬁg?8gﬁﬁgﬂ%ﬁ%§ﬁﬁ?9To
mixturg pf spbstitutien pattensed the groupsiRigRe RAnguideRf or t he case of
t pas the.carrier.can.be said to be.the .. .
v{g@edj/ hu%gg%eéln Frelty) hee FATITRL TRT D 088?0861}%?%%6 mdiyidyal pral
compohiyionein gHictothe hitthacRARADIPoRRI orohoiifds of8irNotule® are
carrier conponent of a Ioo%gggﬁte conposition may be
formulatsdh as geqctige pgredignt whn wrioug, s, theprgerrapompasses all of

the corhpbehts BNk o5AXBRAPERticH QB Fod th@ﬁntmagt%mﬂi cjagﬁ)%gicll ﬁ,} Ilnnother

system Watever the cont’ext, the person
aspects; fe tepp refase pgpeinpesentthsich ah mattdetihgradients campos ivehioles, and the

il ,thg‘t%é@(; ' ' co .gs tgllé nd/or (I1) and
e, OGO BRI L SATRPARSH bbb Bt e
or othef BRI plyFoert Bngradidne Inrvtieer Mads) theit@aLeartifids Gaxlih @Ifferdnt ways
%Fnerall %Snsi ered to be the .
dependihg on context. Depending on the context, the oral compositions comprise other
components in addition to the active compound (I) and/or (II) and the carrier. However, in
all contexts, the components of the oral compositions of the invention can be divided into
carrier components and the antibacterial compounds (I) and/or (II).
[0021] To illustrate in a non-limiting example for the case of toothpastes, the
carrier can be said to be the water/humectant system that provides a large fraction by weight

of the composition. Alternatively, the carrier component of a toothpaste composition may be

considered as the water, humectant, and other functional components other than the
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wat er / al cohol |iquid conmponent in which the
anti bacterial conpounds (T) are dissolved or
wdizeaossed. | n a di ssol vabl e | ozenge, the carr PET/UIS3006/009212

general |y understood to conprise the solid matrix

material that dissolves slowy in the nouth to the
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carrier conprises a gum base, mhile in an edible
antibadtérid] Bystdrh € WaRfeh Ethe TR tﬁ@ ? i TR e 1k Légbélﬁ%éptﬂeg the
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carrier 1n an appr iate form and other actives or
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e, B B a1 e
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sonme preferred ment s,
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.o _ac |red | ev
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embodifnmhm,l hlahlﬁfb aéteridl %rfettielSfounPik Efo8t Ay 0. @@P)ﬂ tto 208uR1 0sEBed

nor e eferably about 1% or | ess. Concentrations
on the ‘PF? hag,%@? ORth gOTBPOsitEs £ lexgimRle frorm). B e alehut 5%& orabeut

0.1% tSEITRE DI THE 8FScte %&%ﬁﬁ%ﬂﬂ%& @efp?@c@?% 6n HRABAN3F thﬁ Vral

various enbodi nents, optinu veness Ty
compogiaef. elios @xamplerio ocihmastes,Godiigtls, aukddarth i)%ld@&pﬁ(ﬁfﬁbﬂl% amount

)0 t bout .0. 19t bout
N ALY NCR g O
embodmmng;htorqfouhh €) o }ﬁbseﬁﬂﬁm%t’hp Fﬁ"&%ﬂivﬁeiﬁ' sedeldl otf@qt’/por

mq guns, edi ble strips, and the lik
more, t15eti s 641G PHEGE TR . ST Heicumoup 008 en(I)
is formillatét Bt YA &ss %&elrabﬂlsa%éut B oAk, Q@&%‘l‘(ﬁ)fe' ﬁlsfe?z{b j{%q%luy % or

amount of the conpound represente
less. Canpegpisptions j the gpmren@pft}nemilmmam@mseds buiereforhétimatiesse

preferred for economic reasons. In various embodiments, optimum effectiveness may be
achieved at from about 0.1% to about 1%, especially from about 0.1% to about 0.5% or about
0.1% to about 0.3%, wherein all percentages are based on the total weight of the oral
composition. Amounts used in tooth gels, tooth powders, gums, edible strips, and the like are
comparable to those used in toothpastes.

[0025] In mouth washes and rinses, an antibacterial effective amount of the
compound represented by formula (I) and/or (IT) is normally on the lower side of the above

ranges. Typically, compound (I) and/or (II) is used at a level of about 0.001% (or 10 ppm)
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ranges. Typically, conpound (1) and/or (Il) is used at

a |l evel of about 0.001% (or 10 ppmup to about 1% or
woOesw/10R6ef er abl y, conpound (1) and/or (11) isrPar/uabwmano2i2

0.5%or less or about 0.2%or less. Preferably it is

about 0.01% (100 ppm or greater. In various

enbodi nents, conpound (I) and/or (Il) is present at

fromO0.03 to 0.12% by wei ght. [0026] The statenents

up to abeiteli%a of REs. SHrefeedblf, €orhpdundl(HAnBPITY) it B a‘ﬂoﬁﬁ@g%rcﬁ 14sk b about
whi ch i Il ustrates an enbodi nent or ‘species of
0.2% qglesse Prsfaally yt igakaus 081 %A 80 rompeterprierh hyerioyembadiomsts,

compo'uﬁ ngz gﬁd/bto(‘?lgtl%xre&ﬁt é?trﬁtolé&’@@g &5 b b0, Gs ?(%g}ﬁd (1), a

r of e i ngredients and f onhal materials

a[ﬂ@26] ncl Uhestatementa hemsinsfor strqyuse (I) aulns amﬂy th@richwe (Il Ghich
1 on rasiv es,

ials inclu
111ustra|§é§ gﬁ:to?{meng OF §psciesy sgruV\fgﬂst @ngﬁl (%Be?,ﬁe§ot hydrogen’
atoms.t I adi#ioans thevingbsdriay comsbivhd €n,% nu%ﬂiek 6P4dOE 11%9&1"'511?8 and
orants, .colorants, addi ti onal anti bacteri al

v
functw&@@ﬁ%tﬁﬂa At RS pdpd iR Y2l cPmp P tiensipd thednvesirpoBertt mgterials
includ@REthS Rt 1BRitatiDACYbraNRes AARA LR, LHBRAST eﬁﬁl’calcﬁlﬂ? SgentsIUMe:

Iozenges strips, and other tornms o

thlcker@m@gwﬂtiy@m@l@m,tamcamw egmtsoﬁamms dblogants) aliditiowml
nmbodi ments of. the %Jesent

ant1bac[tT§“Ialp Qg&ts Lugt \Rﬁ% lants, n\{l 1&1?%1}1%1@?016?01?99@6@'5,&3@%58 8. They are added
to the nasﬁwpamsts gmms Slo&ﬁgesdstﬁps an@ambeforrh16f 1AL 8tal CHIPRRHidnk QPthe

efer rises a dentally acceptabl e abrasive
H“@nuﬁﬁ?%Ppﬁng gﬁ‘@%?%%s to either polish the tooth
q06aTE| O vRFieYd Qﬁodﬂlﬂﬁ\éﬂé @ﬂh@ gregénft fvkn c!}p th%flerﬁlé Mthr of the

exanpl es include silica abrasives suc as
oral cargrqmpe@Eppistsatidar aspasta; te. or@@mmomtlai prefipaidy n@ﬁlbﬁses 2 dentally

i JFLAER SEEPRNTL o 45 THEESER Yy b S
whlten@g@@ﬁwm)hmg eShIRENTI(.49 smaa:%ab@asnaxls@hmmch g@é @nd

q Davi s ﬁm$g mcal Division of W R Gace &
Pfe‘:lpl{'%\ﬁs }ﬁé %F‘R’efﬁ\ﬁ ﬁiwentﬁﬁmlw ZRQPENTE 1 18nmetketed by J. M.

Huber, Gdben, N@eﬁéibeyd enttd Shes oﬁhﬁéﬁbéf &Rd SREINTEHER]UL
linitation, sSodi um netaphosphat'e, potassium

SYLOD@}@@H&% i &YéOQENFEQI e8P QW &ﬂf M@Xewndﬁﬁvyrdceﬁﬂ)adlsmn of W.R.
Grace &iCoa !I\fév&“ ADRS & Uit rgtcft]ces oﬁs Arllcnérg%ts %?r&staélp gentlgxi,tce

~al uri na, eﬁton e or ot er  Si
abraswwnbliud@tmﬂmst limgateaf sodiB0 Zidfaphbuphadd) @3 sviani SetRpRsphite,

He e nt. I.n enbodi nrents where the oral
ticaloilrl pAlofie b diSie R TR Dy RSP IR lig P o e bl eine,

bentomfﬁ?dre)lﬂieaklllb&t@%ﬁﬁér@hﬂ ¥r QS8 Mon@thepRPUL 10% to about
?9@6of t he oral conp05|t|on In certain enbodi ments,

4023h 01 i 1dsinhEpstraisPgnt ingnsffeeietanionnt o wntbe dinzemgi Wﬂ@re the
oral corﬁ%dgmcﬁqgm a é’&%aﬁ?ﬁ%, #R%Abi08 nEXRT {seger?ek%gllljy preseﬁt at about

10% to 2bout 99% of the oral composition. In certain embodiments, the polishing material is
present in amounts ranging from about 10% to about 75% (for example about 10% to about
40% or about 15% to about 30%) in toothpaste, and from about 70% to about 99% in
toothpowder.

[0029] In a still further embodiment a composition of the invention comprises at
least one humectant, useful for example to prevent hardening of a toothpaste upon exposure

to air. Any orally acceptable humectant can be used, including without limitation polyhydric
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40% or about 15%to about 30% in toothpaste, and from
about 70%to about 99% in toothpowder. [0029] In a
wedel1ofsant her enbodi nent a conposition of thePCT/US2006/009212

i nvention conprises at |east one hunectant, useful for

exanpl e to prevent hardening of a toothpaste upon

exposure to air. Any orally acceptabl e hunectant can

be used, including without limtation _ L

c ! ,

alcohogﬁumﬁéjglﬁigcaﬂ?glﬁcﬁ m?é’}fl‘lgﬂtaﬁ& lc&%%%téltgr Y\{él%e%ﬁé%% SMg%t ub@btants
also fupgfitgs siyeetsnesse@nepianere h@mectants m@tlhnaibfqﬂeﬂ@h&naﬂetal amount

b I of, abopt 1%t q.,
of abo 3ok ANGIOkY 7@ Wankfl Ackl Bl SR Shegotn L ehico At S
about 1% taitmut I%vatglab(ﬁﬂte chfpbgti@bout 15% by \NEI ght of
Sitli In a still further enbodi nent

2[5@30 gg Tt %ﬂlofgﬁhtfﬁénsﬁohmf ? 6RO of dhe igyention spmprgss at

least oﬁdﬂufrﬂ@thﬁm tiseflSBi &darmp® to QXﬁHﬁktﬁhiecbtﬁé?'&P %bl@nlts‘ Ji‘?léé) ther
onents of the conposition and thereby provi

compogﬁﬂ% Arkthesby pravideyenhensed etpilityn t%ﬂlfélam dlepnitiggthel derttall surface
througl® Hétfet%@ﬁcai Qﬁcptlégﬁo&{gé fo!'aglq,[f)g)}{ 7 %nt %’\ﬁ ?é&r\é{g} szltolggrn\}v

agl tati i ng’
dentlfn@g ngggq)sutuqmofdhe tnlvaltlomv e\mtylomily aboaptahl@burfacRBs fised vehich are
.surf.act ant @ of whi ch i oni.c, nonionic or

anionic, BB 8 aanohfng, gan, Bbred Skl sty HiriAetaimpdperitiont

eﬂ

llmltatlloﬁ M&Hieolmbtelwui of an}otaﬁt.tyl QNfaYa! fltosfbdRbio Q?&e}ﬁesoctf Cg_yo fatty
20 al kyl sulfates, sulfonated nonoglycerid
acids, S@’ém%atf?%tt%‘?atﬁ% 28 theé’éﬂec H&Sﬁ@t\@s@xamnl@fs af tsse fmd@ﬂteh elasses

includd doﬁﬁlm lalihyy shiFRd 'sX@uﬁf%QEﬂi Fﬁ}o%glg&gl 28 ARG g]%e iuni llaury €s

i ncl ude sodi um’l aury um cocon
SaTCOSIntﬁﬁ,@gdlynelauldélssthidnewatod;uns dietinvdrboxydte sar wdsinnaddReyl
m.l aureth carboxyl ate

h
benzengs% OHAP i u%tag)iedtléoaeﬁm%%ﬁ gtﬁlgtg Lﬂﬂ?l{#ﬂlglouwttgmné)Wp@Fﬁ,
polyoxgmhj‘rlatﬂ Sﬂ)ﬂilﬁmle@t@fsl) thety i cb el Wkhoxk Ttk %lkﬁﬁhéﬂ@i &K@){W@s tertiary

th | ene sorpitan esters, fatty al cohol
amine @?tl% b 083@9@9 PpHendialed ﬁéf@illd@ﬁ end thedikei Svijabdmdmehoteric

surfact4d ﬂ@l%de thﬁtq{rﬂllta‘ﬁeﬂ%%aﬁ@ al 1 ? %/ on?a%/ aﬁ)d(#e%e

and the like. Swtabeanp oter| I nc
amines RRYiRg gn ampmctgqqp@mcld e Gaviaixiylates stdfatcf;ﬁulﬁﬁla‘c'd phésphate or

n ttar nes AR n ani oni C roup
phospt S A A B Pt L 2. P S i e
optionajlj psgshuttriat eota]/-hm?dmlnf atdbeutEx@IYP kEationt E®% %%P&Ml@&ydut 0.05%

more surfactants are optionally

to abougg‘;é)scg ﬁgourt?%) fc{){tb(ﬂut 2dunreigtt ofsisemposiion.t o about 10%
foms1pxamm |aﬁotﬁ$l%bo@m@e%%tﬁ@c Wtion %Q)ﬁ%rlfeg %g%]r q’lly]aé%ép%ble

about 2% by wei ght of the compositi
anticalcyljisegent. O o8 MeEntuch pawtcambeprestwn Sodaipe salcalus agents

include Q\rlmohylnﬂﬁ&ﬁﬁtp%%gp%ates and polyphosphates (for example pyrophosphates),
polyaminopropanesulfonic acid (AMPS), zinc citrate trihydrate, polypeptides such as
polyaspartic and polyglutamic acids, polyolefin sulfonates, polyolefin phosphates,
diphosphonates such as azacycloalkane-2,2-diphosphonates (e.g., azacycloheptane-2,2-
diphosphonic acid), N-methyl azacyclopentane-2,3-diphosphonic acid, ethane-1-hydroxy-
1,1-diphosphonic acid (EHDP) and ethane-1-amino-1,1-diphosphonate, phosphonoalkane
carboxylic acids and salts of any of these agents, for example the alkali metal and ammonium

salts. Useful inorganic phosphate and polyphosphate salts illustratively include monobasic,
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antical cul us agent. One or nore such agents can be

present. Suitable antical cul us agents include w thout
woOizniet1atieon phosphat es and pol yphosphat es (f or pexaispioe/009212

pyr ophosphat es), pol yam nopropanesul fonic acid (AWPS),

zinc citrate trihydrate, polypeptides such as

pol yaspartic and pol yglutam c acids, polyolefin

sul fonat es, pol yol efi n phosphat es, di phosphonat es such

dibasi@snPEBEICI @Ak BRGpLatés, db AR ﬁ(SQ'PP?’,rE
azacycl ohept ane- 2, 2- di phosp hon| c acl t hyl
tetrapolyphosRhatsy Bonam i-ptris 2 Eﬁ@@éﬂmpma@mha‘f& ﬂan@um dihydrogen

pron: Sk RO LR A O TBRE e

sodiung gangeptignallyskel rpgla(;ﬁd lamotatsﬁluml’te&mn&gﬁﬁh S Otep st culus
Usef ul inor ganl c

' et a nium.s
agentst1 quc%tﬁg{ﬁlcarboayls | pygﬁ%eggﬁgfg 1§calp ylpalgtof g@nOJ,}ngS of
monomem thatleontain oArboxk ticAcidasbps tdh b ARAR 4cid %?Etﬁ%’ryhc acid, and

sodi ymLri pol yphosphate (STP
malelcta&dfcgﬁgff‘ﬁﬂﬁs Pliealwniting premplesi include polyvinmd meshyl atedimatnic

hyd
koSS rRBIE oo thsp s Sy R0 UE AR
from I eWayreeNe v ensey, Wnstod States o Anepica. 0Bl bihebeserie phacesilley
useful antical cul us
oo ARSI VIR A o0 S T S s,
malic, ghrdtaymné ogdliccoplaydedls tﬂéredmﬂﬂ%ﬁﬁoﬁdl‘ﬁ‘ar%QQ%@éd"ds such as

r box c acid, grou such as acrylic aci
ethyler}?@@ﬂ%%‘iﬂ aagetigacig Emﬁﬁ m&inE 08 MQES #ntisplowlm gehnistse optionally
presenfN@Rhd doMpos#i®n %%‘B{tfégﬂchlﬂg Ef&%ﬁv@ %t:}ﬁ\é htngﬁ’tl&}ﬂg about 0.01% to

et her/ mal ei.c anhydri de
about 50 der eaxempleabout Lpte o m@t @N‘ﬁREZ(uut p u% wradbofir 516 bﬁﬁ’f,elght
rica..Still

U t
005 | BBl bod RS ok R IR skt Bbrtwg of
sod1unﬁglpn][yphsophdtel (ﬁ’li’lﬂ)) ydls wtm&alhhﬂ PytopBospBatd STSRION [@$arious
embod$ &’te n%f,r,fscp naéélj#% glutaric and oxalic acids and
§%ﬁn{ ARt TSELHE SERE reness (forrabewi1:2 o ahautid:4s de b peaferred
embod@idhy, iRNRdi &ticaIeh1al hARE ¢ldr&diak)] 'ﬁ?f‘lﬁ sent QP gbo%. %)El?out 2.5%

antical cul us agents are optiona resent
and thesgeppd sntieadeplsactife msradésal, STIPRSs mfesm: o about btoadboairrm%lt

al | about % | e about
JOBRE M vBRG es e D o8 °"‘i9}éq‘f§osy8“88‘utﬂe‘§%poownses a
synthetmngjmci pc[ljlac&ﬁﬁjxylate padyhau dn enbadbiemnts, thetclic anionic
nti.cal cul us. system conprises a mxture of sodium
polycarp i S RIEHHECR sPetilel » iepoat £t fibawthe pmbodimen, the
synthetfeyantp Fox§TERAR breséih 6 4 t
oo st A48 RGP, g

at abouﬁ_?o} IO(% e oxalsaksr ompesitientin @herembodimbet dceordingdathieqabsent us
e 35 Y RN 0l T 2 TR Bl P b
vinyl et@arppuchas foresenpleathe é}zﬁd\lﬁ“ RAZ®G-2bpratiuct Q%sussed above.

[0034] In various embodiments, the ratio of TSPP to STPP to the synthetic
anionic polycarboxylate ranges from about 5:10:1 to about 5:20:10 (or 1:4:2). In one
embodiment, the anticalculus system of the oral care composition comprises TSPP, STPP,
and a polycarboxylate such as a copolymer of maleic anhydride and methyl vinyl ether at a
ratio of about 1:7:1. In a non-limiting embodiment, the anticalculus system consists

essentially of TSPP present at about 0.5% to about 2.5%, STPP present at about 1% to about
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[0033] In various enbodi nents, the antical cul us system
further conprises a synthetic anionic polycarboxyl ate
weoabosnmeise4 | n one enbodi nent, the synthetic ani 8aTAIS2006/009212
pol ycarboxyl ate is present from about 0.1%to about
5% In another enbodi ment, the synthetic anionic
pol ycar boxyl ate is present from about 0.5%to about
1.5% nost preferably at about 1% of the oral care
9 0
L, B TR T b8k nt o 05 10
al’Omgérﬁolymsr of mal ei ¢ anhydride and nethyl V|nyI ether

t GANTREZ(r.) S-
Ses et Al A Galprot S AP Pt e FRRRLSR comprises o
least Onathlctkemﬁig'ﬁgeﬁ’ﬁ’ liseﬁlsifi?@xirﬁplb,he iyt batdied avhsiéey and/or mouth
m about 5:10:1 to about

feel to Eh(‘z%)c o bx%lgﬁ %n ygae%pgt?& tg%%pgr%gﬁnt canthe used, including
ithoud Itz GEbE brbSm &Y, SR8m0 8arBb @lgﬁ‘f% e 1

™ Ocom;rlsesrTSPP STPP, gnd % 5%”?@2? xng aQiJrJu%:}ﬁ'ns“o

knowncas Jeishymass apfl mase pargiculpiy dedrtgeenan (it dayagsanay), caltubesic

polym%% nglgcé{ﬁthh/aroggﬁgﬁgégw%sg,l CC il‘x?ox&ﬁ]l efi{%‘%%@éegand salts thereof,

e.g., ChEs e dajurdfouiSRRcpasdaeryh, ﬁht}ab,ogﬂm Braboah@ trapeuhth,

5% STPP t..at 1%t oyt 10% and a
colloi gL BEnerim WP o Ry TR i b D NP Ot metebickening
agents fafe&q:ﬁlﬂhalﬁ}t pradeauin Aol larhouR BPoul 0999, b @ORRI 540 £ e§£ﬂ1{31|

her embodi ment a conposition of the invention
about %ﬁ»ﬁ? pa 1810 qrahaut Ogife ta ?hoéké%lh}{gﬂqa@émftheme}‘pusltlbmr '
l e, e and/ or
ﬁgggﬂ? I ﬁst%lo'ﬂmﬂ%érleﬁlbgﬁﬁﬁé;&ﬁg c&‘ﬁg(%lt? naog'gl)ée 1tng%1}t1é)n comprlses at
least omehvleqo@my mgdﬁge mtsefuhfmr beamide do irihitgt aecthﬂg oﬂl\ﬂeblil@ti&n of

otk SR ESL O e chpe gt cet bl
acceptaﬂjﬂJelr ﬁs@afty mbdifﬁ[’ tah be1ad, iAdean@withb @l BnitAbh AHBE R,

cel | ul osi yIer s such as hydr oxyet hyl cel | ul ose,
petrolaiy, E@z/ wa%moeﬁ@é@lammcam thelikes Quiveqrandre vty
di I / t
By
aboutosl%lt@abcélt5%d1}1\®¢1dalof$hdqocra>oamdnthe l'i ke. One or rmre

t | 1 sent in a total
" PR RS o SaBeod il S bl aemedte
source Gf f166ride a0 Wneld Wodé sitBQbiircs ch¥obe PraABRUISURIBIO Yokl Pt
the conposition. [0036] In a still further
ﬂ“"“d"é}%‘é H}CHE’F?? ugrids ﬁi%'gﬂfl‘i’feﬂh%?h%t% and fﬁ%ﬁ&lh@ﬁﬁ wdaAni smineat
ﬂuorldéseﬂﬁtudﬁ{g%léﬂlﬁstctté’degﬁ%rﬁétﬁﬂ}len&fél LSS %@Et]hgn%l} 0

i nhibit settling or separation o |n rédlen
dihydrqflugrige)e Aré/cﬁuglp@q?tghmw piaily apontahlyicembe osedofnchudinigouiitut

limitatiR TRE h{elta(? ?e. g %]é{as%{u%ll, Isgdlum), ammonium, stannous and indium salts, and

the like. Water-soluble fluoride-releasing salts are typically used. One or more fluoride-
releasing salts are optionally present in an amount providing a total of about 100 to about
20,000 ppm, about 200 to about 5,000 ppm, or about 500 to about 2,500 ppm, fluoride ions.
Where sodium fluoride is the sole fluoride-releasing salt present, illustratively an amount of
about 0.01% to about 5%, about 0.05% to about 1% or about 0.1% to about 0.5%, sodium
fluoride by weight can be present in the composition.

[0038] Other components include, without limitation, flavorants, colorants, and
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acceptabl e viscosity nodifier can be used, including

without limtation mneral oil, petrolatum clays and
wongenoisswdi i ed clays, silica, and the |ike. @0®/Us2006/009212

nore viscosity nodifiers are optionally present in a

total ampunt of about 0.01%to about 10% for exanple

about 0.1%to about 5% by weight of the conposition.

[0037] In another embodinent, the conposition

other &260P frigSeiSen® sudh a4 irﬁfm@ﬁﬁﬁﬁ’ﬁﬁplnﬁl ﬁlﬁg&%{%n% één%o rT‘h@‘%omponents

ions. One or nore such sources can e prese
are forgylatedhingo aral ¢amengsigipny acgeidingaoikopen prockdides. f | uor i de,

nfhﬁ@é]l Uoﬁ%%gés?&%g g?lg goxft]aﬁ’i?xﬁ i r'alnlqo%% s ofh ﬁllntecstants al(ljd usually an

am ne fluori
abrasiyepongovad ecydnpoundst ﬁ)yteeﬂnohlamrige TlNey\laﬂH' formulated with various
- th such, salt that

sctive Wb i SR abicbe Vel s HAsU o aR T atien sgents,
and thé like, ﬁlﬁiddi)ﬂibrﬁlbklﬁ?é antiBBdt@lal cémPoundPL @ssi um sodi um,
st annous and indiumsal'ts, and the Iike.
3@% WM%‘F}EWHGEIW geuth é‘[aé]a@cﬁgta@atm sotiye gomymnda(u) ipa
liquid &Aek subl8s RhtePBY Watbd HRhLbH e(ﬁ&le? br g \98%&)6? tidHls tc8{lt§ a pajor

optionally present 1n an anp

amoung pHiplvent Optto 98 bn9% 2§ Vﬁ@ﬁght p’ﬁhﬁ acgilve ubmﬁ&ﬁhdt(t) iabgtitinally
rormulRe O SRR S RRGHbs PGB APGHE appub ative ingrediats

f[n(m] | deThebralg hvgptable tveHIER YR Birriet inl dUShdndt b¥.El of témet isa
nt of_ about 0.01%to about 5% about 0.05%

non-cageciic, geficsaigh Bq}tlb pPalyhydicalnbe! @o5vl) Ss@iuﬁlwrﬂmb K/kitel,
sorb1tob¥né4ﬁé19ﬁ‘3‘dr&g’éﬁiat@§ sﬁfcﬁsh?ﬁltoz&lgt r&&ﬁp‘gél dtcggla h;rcgog’e%]ated

O her conponents 1 ncl tde,
disaccharigdosp rlmdrcgen@@d polasaceharidesd @mdn‘ée like tri arearhovgt eflitent 5% to

t fl.ammatio ents. The
o S48 88 AR AT i B e BB i,
minor ?an@tmtmﬂ’lxjpoutﬂ Kriauns%piag ed iicefHordtEDRR] thd eMidinRad 61510%&‘%6
maj or amounts of hunectants and usual | y
f"”n“I%honatB &%@rl% t %P#ﬁ%ﬁwnd}f theoiaplstivrads auslozengen Suitebimivbjcants
includeN¥g¥taBle®ilk QidNHs 3b&FuMbil, bk diQH §1ie§1%{é Xﬁrﬂlﬂgﬁ gt érg{ét falc,

such as anticaries agents, antiplaqué conp
starch Wt@arlpqwa ﬁﬁmhlwna@@ng@w gurds inbladé kigpa cana@dnhﬂ; ion to

I 40] Mouth rinses
Carboxmﬁhﬂlo%hﬁﬁ% Gy alglﬁﬂ?sr?( %1 tPiL 8 c]orrpound (1) in a
(0021 d C’Elrerlomngs,lheiid astablet sy etionall £hé edafainpith a coattln%
materla?e ral layiﬁsp {'egla g[@t@]@ Ly e@é]'oéq?{pglygﬁgaéag/;qaw elxjnrixydmde
copolylﬁaﬂiﬁﬂddﬁﬁa §drlagbsnaR RS fupifd thired RIRAMAL ?c%l%g %ttglﬁlét ch[)Jénge to

surfactants, colorants, flavorants, her act
dissolvg H’gﬁh% ot sThe[umoertqd trblet errlegenge Ecﬁhe‘pdlatdl*eng,emmoﬂmg ar

sustain&Beleh & ratelbf %ctjn%zlﬁ&g@ieﬁ)[@%gab ut § 805 Glindes. %ccordlngly, the solid

dose tablet, bead and lozenge compositions of this embodiment affords a relatively longer
time period of contact of the teeth in the oral cavity with the antibacterial and anticalculus
active ingredients of the present invention.

[0043] Chewing gum formulations typically contain a chewing gum base, one or
more plasticizing agents, at least one sweetening agent and at least one flavoring agent, in

addition to antibacterial compound (I). It is preferably a sugarless gum.
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non-cari ogenic, solid water-soluble polyhydric al coho
(pol yol) such as mannitol, xylitol, sorbitol, malitol,
woydisngessat ed starch hydrozyl ate, hydr ogenat edpPgiuwsom®e 009212

hydr ogenat ed di sacchari des, hydrogenat ed

pol ysaccharides, and the like in an anount of about

85% to about 95% of the total conposition. Emulsif

ers such as glycerin, and tableting |ubricants, in

a t N QP beln

s e e

synthetia giuni liaaftsa‘hdfrb@f Reppacmitivematial tghﬁls oA bllaﬁbmbﬁaﬁiﬂudimﬂncle

n table | ubr s include vegetable oils
naturaL‘[}‘éﬁ rg]s??‘if Eﬂt"‘taog‘fﬁap E)%&?’h?ﬁs%‘t 08T Eattakay GHPWR ghm, and
perillo$ be@ix@les tHeffEJoP R@r%eﬁﬁtl%‘%n@éﬁ@ UK or SHhMtd A8 Snclude butadiene-

non- cari ogeni ¢ _guns inclu kappa carrageenan,

styreng, aqnyém% m&sns@etyﬂ@ﬁ@g@alsowme@s@sepmq: oqpalmudre s Bhe g base is

1ncorp5ﬂ?ed| th f cﬂe%gldgng dh&% &STCCIH'F& gn A a o%?ﬁ@%) t chut 40% and
optlona a coating material suc

meﬁdex§@mt§WﬁHbammuéa%boxynethyI cel | ul ose,

S PR R R oy POt o aslyp, waxes and

mixture@RREeol hfarh@ltLdf 286utl 1026 RO NP5 B THhelsWeetbiing BEniRidtddient
The uncoated tablet or |ozenge is slow dissolVing,

used ity hg\pragtifgobthis g yeaipe may éP seledied fipw agridaganigy ef materials, and
ludb R L

oo, 01 55 e ) Dy e

and lozdmgss d?ﬂbyaﬂ iswestenead fuoh dsscmbltcﬂ land mahtoj/ aieqmmnt ih it]machewmg gum

cant.act .of
connpoffh 89 tpuPll PSinehar i BB R Y el ey
about §1% td1gbout BSWN1n b AYSHnitey enjiddtddnt, Gﬂ%\fdlﬂikﬁal%%btener is present in
farmul ations typically contain a cheMAn gun1base one

the cheyyinggpng CBF’nglP%lil of the Py inyentign inggioumis wé 2l St1&miorapout 2%
and pré@RBly Mtk @solteassut@e flavoring agent, in addition to
antlbacterlal conmpound (l). It is preferably a
sugarl ess gum [ 0044] Gum base materials are well known
in the art and include natural or synthetic gum bases
t hereof. Representative natural gunms or el astomers
i nclude chicle, natural rubber, jelutong, balata,
guttapercha, |echi caspi, sorva, guttakay, crown gum
and perillo, or mxtures thereof. Representative
synthetic guns or elastoners include butadi enestyrene
copol yners, polyisobutyl ene and i sobutyl ene-i soprene
copol yners. The gum base is incorporated in the
chewi ng gum product at a concentration of about 10%to
about 40% and preferably about 20%to about 35%
[ 0045] Plasticizing/softening agents include w thout
limtation gelatin, waxes and
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m xtures thereof in anounts of about 0.1%to about 5%
The sweeteni ng agent ingredient used in the practice
wofRodchiossei nvent i on may be sel ected from a w dePCamge006009212
materials, and include the sane artificial and polyol
sweeteners used for the preparation of tablets, beads
and | ozenges. Pol yol sweeteners such as sorbitol and
malitol are present in the chewi ng gum conposition of
the present invention in anpbunts of about 40%to about
80% and preferably about 50%to about 75% In a
non-limting enbodi nent ClaxiMS tificial sweetener is
resent in the chewing gum conposition of the present

Wedﬁﬁl\?ention in anounts of about 0.1%to about 2% and

pt.ef erabbytiptdpeord) caMUpbditiauipribipCLAI MS W claim 1.
An anti pl ague oral conposition conprising an orally
accept@rellcageentahle caRgn apd ant i bacterial |y effective
amount 5.0+ r YHELEN nd R2
are i nadlg%éﬁ%ﬁ%ﬁﬁg légﬁ?tgfv?/earﬂ%ﬁféﬂél C%}fpb %]urrl oup tI&‘%frlglfdam%)aand
Han al kel or al kyl group having
from1l to 20 garbon jatons. 2.| The nposi tion of claim
1, wherein structu | s~dehydrodi eugenol . 3. The
conmposition of cl p R3 and are not both
2- propenyl when . ofh methyl. 4. The
conmposition of clar sing 0.001%to 10% by
wei ght of the conpound of forimula (I). 5. The
conposition of claim 1, wher&n the carrier is a
UL A RC 3L 0S,kiL.} f ai 4 erein
Bt D G G R R e il
indepeperitinan allghgr wiatkyl peup daving frooi s®AM@sbonptomc ont act
yth oral envirennent. .8. .The co sition qf clajm
in aleefpodRbEARR! L dFuhOgRR R deniiofinuginl 3
nbut h TherdempositibodLelgien 1,aviERenRAgndRMireaBtb@R 2%@&&@1 when
conposition of claim1, wherein and

tai . Th
R'an 2?&%@B8ﬁﬂ6’t!y are nethyl. 10. The conposition of
c4.ai mihe hRHSHA BBc1BR1, RémpbASER80BSRLh Y 08 6 Bk of the

compound of formula (T).

R4 are i ndependentl

5. The composition of claim 1, wherein the carrier is a liquid carrier.
6. The composition of claim 1, wherein the carrier is a powder carrier.
7. The composition of claim 1, wherein the carrier dissolves upon contact with

an oral environment.

8. The composition of claim 1 in a form selected from a paste, a gel, a powder, a
mouth rinse, a lozenge, a chewing gum, and an edible strip.

9. The composition of claim 1, wherein R' and R? independently are methyl.

10.  The composition of claim 1, wherein R? and R* independently are alkyl.

11.  The composition of claim 1, wherein R? and R* independently have 1 to 8
carbon atoms.

12. The composition of claim 1, wherein R? and R* independently have 4 to 8
carbon atoms.

13. A toothpaste or gel composition comprising

14



11. The conposition of claim1, wherein R3 and R4
i ndependently have 1 to 8 carbon atons. 12. The
woanpaeideion of claim1l, wherein R3 and R4 PCT/US2006/009212
i ndependently have 4 to 8 carbon atons. 13. A
toot hpaste or gel conposition conprisingat |east one
hunecté%@?“g?e%gﬁgimgge abrasi ve conmpound; and an
ant i bag igf 8hé ireit€&IhyGmaint of wherein Rland R2
are independently a lower Cl-4 al kyl group and R3 and
R4 ar ean auithactedelty effechive atoentydf or al kyl group havi ng
from1l to 20 carbon gtons. 14,,The conposition of
claim13, wherein the compound of structure (I) is
dehydr odi eugegel .
wherein R3 and RA
R2 are both nethy
further conpri sing ) 2 4
an antical cul us age conpri syng at | east one
phosphat e conpound. [L7. The conposition of claim13,
wherein the antical c®il us agenf conprises tetrasodi um
t; [ i 3 18R
e R e ey o D R R L R e
indepengenily soalseryd es aliykgmuhbeviog fninohto2pairyaeatbmsy | at e.

1 The, conpositio f. cJaim 18, wherein the synthetic
aboni ShE GBRS R ieltia 1 el b ormap brd OEsRy BT b

dehydespigénslr With nethyl vinyl ether. 20. The conposition
of claim 13, conprising 0.01-5% by wei ght of a

c b¥pouhbe egmpaqsitifex afrcdaif )3, wherrioRbgnd\BI giistnobboth2-prepestyl
n t: 1-70% by wei ght of an abrasive
Whml%o%%%ﬁﬁ%%%@ﬁvﬁgéydby wei ght of tetrasodi um
PY6.0 ph TR barhgos{ticoRI)claimnis, furfiRYeiipieng bl agftasadifebiive

tri_pol yphos?hat es (STPP). 21. The conposition of claim
amourg®f ap gt lyspgeniesogmisigt dragk onpgpbpspbptsreompound.

17.  The composition of claim 13, wherein the anticalculus agent comprises

effecti ve anpbunt of

tetrasodium pyrophosphate and trisodium polyphosphate.

18.  The composition of claim 17, wherein the anticalculus agent comprises a
synthetic anionic polycarboxylate.

19. The composition of claim 18, wherein the synthetic anionic
polycarboxylate comprises a maleic anhydride copolymer with methyl vinyl ether.

20.  The composition of claim 13, comprising

0.01-5% by weight of a compound of structure (I);

OH OH
R'O OR?
R® R4

1-70% by weight or at least one humectant;

1-70% by weight of an abrasive compound;
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about 1:7. 22. The conposition of claim?20, further

conprising an anionic pol ycarboxyl ate. 23. The
woanpaeideis on of claim 22, wherein the rati o of PCT/US2006/009212

TSPP: STPP: pol ycar boxyl ate is about 1:7:1. 24. A nethod

for inhibiting bacterial growmh in the oral cavity of

an animal, conprising applying to the oral surfaces of

the subject aninmal an antibacterial conposition

conpr i s Q%"/@bf@f@%ﬁﬂmeﬁsoéﬁlﬁf@r&mﬁséﬂa}e (#epeifg Rland

R2 are independently a | ower group and R3
and R4l-30% bwwménﬂmury tlmolmhhmtes @T@)kyl group

r?i\é: nmg]}'ff c%m%sﬁlgn gg % %{(’: %)(Pnﬁv(_lj'%%eonﬁ? We%%ht I I'Elbor ﬁ#ﬁﬂ SrPI;P 18

aboutuéhydrodleugenol 26. The nethod of claim 24, mhereln

R4 are .not t.h enyl when Rl and
?rgtWano’z‘t?on QTE@ H%%%E‘&%%F %‘P%I%W%P anjppds B‘ﬁz catboxylate.
appl | CRd RMpeSiibh bS@SInPIL SHefteh fhQattesit h. 28. The
net hod of clai m 24, wherein applying conprises rinsing
TSPP:PRBP gplyrarkemsiaie sebant h7:dhe conposition, wherein the
[ [
ool Rod ol B ot O B R ekl 58y pfh anl,
compr[smglacpplyungjn thesoral studiatdspﬁsheesubjecmlhmal&ﬁ.anﬁﬂmetamt b osftion
cl ai m 24, m@ é% hﬁ%antibacterial conposition is a
compriyng g compound §hstrugiire (ot hod of cl ai m 24, wherein the
animal is selected PHom mamm®@Hs, an equi ne species, a
feline speci%% ani [ ggd a human.

@

wherein R'and R? are independently a lower C,4 alkyl group and R® and R* are
independently an alkenyl or alkyl group having from 1 to 20 carbon atoms.

25.  The method of claim 24, wherein the compound of structure (I) is
dehydrodieugenol.

26. The method of claim 24, wherein R* and R* are not both 2-propenyl when R
and R? are both methyl.

27.  The method of claim 24, wherein application comprises brushing the teeth.

28.  The method of claim 24, wherein applying comprises rinsing the oral surfaces
with the composition, wherein the composition is in the form of a mouth rinse.

29.  The method of claim 24, wherein the antibacterial composition is a toothpaste
or gel.

30.  The method of claim 24, wherein the antibacterial composition is a mouth
rinse.

31. The method of claim 24, wherein the animal is selected from mammals, an

equine species, a feline species, a canine species, and a human.
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