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[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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In (I), R'and R? are independently selected from a lower Ci.4 alkyl group and R3 and R* are
independently an alkenyl or alkyl group having from 1 to 20 carbon atoms.

[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,
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env1ronment 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
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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

4



where R3 and R4 independently represent an al kenyl or
al kyl group of 1 to 20 carbon atons. For exanple,
dehydr odi eugenol is the conmpound where R3 and R4 are
2-propenyl. In various enbodinments, the antibacteri al
conpounds are selected fromstructures (l)and (11)
excl udi ng dehydrodi eugenol . Structure (11)
corresponds to structure (1§fmhere R1 and R2 are both
gromps. Hiplother gotbsflimentss btk Rerebd &’ reralleenyk growpsu dr ypteagher

| ).and. | h 4 V 4 ofr .
enyt Pt s T S 35, 0 36 Pl B0 B Bl
grobp. Yetariviub embodinteaty] thenicips 8hendR’ tleehgroepdn Riand R4
js.an alk roup, and the other is al kenyl . group. .
e PRpEotie] SO PER P HE CTBRSLS £ A i S aEbacteria
effR & EconigiratAs 100énpoSRiBRILTRMiRg tr¥Ghn CONPOSI ti ons
cont ai ni ng compounds (1) and/or (11) exhibit

ant [0946} er i Bie sizefanil satvye ofghpalkeisr elkeoylamonrs &’ and RS may be
confaining trniclasan,.[0016] The.siz nd .nat.
sl 81 Sefiel Moy & bk F bR AR Bt poppounc
of §gﬁlcﬁﬁéﬁ (le)/%dla(mj.e The e&ﬁp@nﬂh aﬁttimgmw{l% sl ([ itdnidtty ba iiﬂi)d soluble;
. bioavailability ip the conpounds of structures.
disirpeytipp py the pRmpe &mgewqgﬁj PICYAIPP IR 1S 5t ﬁﬂi ayggoflog P
well%nb@n kd Blode §OIUPEhe 28] 1 Varfdub ERBo@inehB S 16% PRAURASE 3 to 5 is
bet ween a llPkﬁ and water phgse is reflected in a
,fhe

prefrtede Tofgenergl, tthe laeger termsoups £6 anth 8s € axfthekigh¢r thenyrpleer of carbon
art.. .l n.,vari i ent 0 -¥.al: qf

ol gy S DGRV B o SRR ko e

solabitiRéA wdtere . Thetshe dfitlghgougstie and R eisoaffecatfzanoleatlanegeight and

in the al kyl or al kenyl] groups),. the_ higher, th
thug SreiBplar ggpownf ot ioﬁ%nama%a P @%@V@rﬁﬁ by aZgit 4pse ﬁw preferred
em®Bdifent, T bR O ndtirerg Q8RS J38h BafHRB4oRbI®y &f theebmpound in
the nol'ecul ar wei ght and thus the nolar anount of

wages i b P ST Groptesrpreferaplide Ppw oF expatsy 2ad giire pigégebly 1A pgm or
[eferred enmbodiment, the groups R3 and R4 are
sel'ected such that the solubility of the conpound in
wat §01i78 1 Teneoarpogne af @y endy(ile freuydislsynthegymhbyrany synthesis
d .no

reater, an e preferabl 0 m or reater.
pefiEs KOV S BAMISTRPE TS e OP TS ool ey Rritseisnba
¥4 (Bpissiludatdd iR iheoWing kciethebe devel oped in
Cogﬁgﬁg¥§§ Eb&gggrguan exenglary ggn%hesis of conpounds

(1) and (11§% s illustfated in the fol Pbwi ng srene:
OH QH,OH CH| RHE,R20 R| O ORz
___—>
R3

+
R4

IIIa Ib I
where R!, R%, R?, and R* are as defined above. A starting material (I[la) and (IlIb) 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 (IIla) 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
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or other relatively inert ingredient. In other words, the term carrier is used in different ways

depending 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 (IT).

[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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moReRCdchiR06a *&Sin@d’lew[e@@%ﬁbh&eﬁéj dbfdgn Nd?m@ll? PRI ¥nd/or (ID)

acceptable carrler or al np03|t|ons of
is formpdated ¥rd e enless, nreéﬁalalmabbléc%’/em lgss, anid mete mefesnbhumoubi% or

s ) e L gL 35 OO R0 o
prefehed for]e@%odmasexéonsn rIntvhﬁonmﬂodmergdj optiduinheffeoti@dness may be

0 0
achgeglggg cgrlng outholr% ?oxa t ‘f%f és%rergngll}p o/?n al outbOolu% tg a{%out 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 (II) is normally on the lower side of the above

ranges. Typically, compound (1) and/or (II) is used at a level of about 0.001% (or 10 ppm)
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0.1%to about 2% The effective amount will vary

depending on the formof the oral conposition. For

exanpl e, in toothpastes, tooth gels, and tooth

powders, an effective amount is usually at | east

about 0.01% and nore preferably at |east about 0.05%

In some preferred enbodinments, conmpound (I) IS
wo B 85801% 9y PRLRAR GpBEha DB PHS( oo bY5br s oroon
0.2%ndi Ibgsc tPedemelyaCisla%bﬁt)&Ole(mlﬂpm) of SIFRRt NE) vatibud@dbsiiments,

s f ated at 5% or | ess refer ably about 2%
CO"éﬁ‘ ‘Jﬂ@é 9@8%&? 8%%%5%%3&8&&2 qby weight. egs
Confmtsr at 'T‘Pr@%ta’téi‘nénﬁ%e%)? €r sﬁ‘ﬁé’tm%f l eé‘g‘f)P grtms&ﬁctﬁx%rtﬂp Svhich

used,- but are sonetines |ess pref econom
illupteatepamsembadimention sgeciniob stiurture €)) whpte Rﬂamﬂétzfam:both apdisgen

y C ved at from about 1% t ou
stolf ) TP S R R S Bl oBp e e Bl 6 uiecionts amd
fin6ti 4l mtearamatre Dicfiffed WhRkiBUcahposARAS 6tha 4R/nASE NRE Shterials
mcwg the total weight of the oral conposition. Amounts

edvithput HBEtRtgR |a§ra81rf% bpmpeiariasyriagianis aniéenlalus agents,
thickbhdBSviscBBE) &H&ﬁlefskﬁlﬁ%ﬁﬁes a%@ﬁ'rp q{aﬁzgl'aﬁtst gpl&g dﬂﬁ?onai n

t oot hpast es. [0025] Tn nou es ah NSes
antippetenalagents, allntlexlﬂmts,IanB-IMmmmatmm‘cotﬂpenem@ apd b, They are added

o GEREINL B AR 0 SO A2 B L

1nvaanmamaﬁdﬁ@koaﬁ@WQﬁmﬂbﬂé is used at a |level of about
“%b (or 10 ppm 7 up to about 1% or |ess.
Pr e I Y, E%ﬁ“ﬁi’é L?H’@O@llf)enéﬁrﬂfﬂéﬁrpreflem inventipn, wherathecasger of the

oy s B oS B0 ok SRRty Ly 0

accéﬁﬁlﬁé @hrsive ynagamial, ovhighl deyveis o plﬂ@s poﬂnshahe forodn&rﬁnﬂBoxt ®ovide a

0026] , The .s ts her ei
Wthé igér/cé V\?&? Ii]iﬁ’rrltl e %Xﬁp pglestllaclg(% éastvlef 7uch\ﬁﬁ @}ﬁa gels and
prembitatsd pitites GonraebatemBatimetits Srpﬁﬁla@@ﬁENT@JﬂtSUfrﬁﬂ{e@d by J. M.
e baoth hydrogen atons. In addi ti on

Hu g e AP VBl iAo 2t SEEOEENGRD Sl v
SYLODEMI@NES oﬁMLoﬁjEW@g eBa WRIR kA rkaﬁﬁéér' ‘i’ﬁ%roﬂ of W. R.

vari ous COﬁ'pOSI tions of the invention. nat er
Gracp & GaeNewi YorsuNew |Ymrk,awmtm Statby efAmerica. rmhemsam dentifrice

t t I
n 5 B SR A, 3 AR o e NS Bt
tricdoium pinisphatg didhyidraseddicaleintd fiRsplieitd, alund@n klicate, calcined alumina,
ti oxi ant anti-i ng ammat.i.on corrponent S, and so on.

ben t)‘? °5f e‘éﬁ‘ gqpus pcopghinatiopg tiseof.guns, | ozenges,
st rjopgs] an ¢h@5ﬁﬁ§1v@ 3 gﬁ”ﬁsaﬁ@c mtah%fi@étﬁle aﬁ%ﬁp S]hte'rrﬁi?ﬁ]n%nﬁs where the
i

the invention accor known net hods. [ 0027
oral GomIRgion Abindi s9kid g paste , fheabmsitve imatezial isq@eneralip present at about

10% 't'beab%%l'f §¢‘% of 9{3 otrgl 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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oral care conposition is solid or a paste, the ora
conposition preferably conprises a dentally

accept abl e abrasive nmaterial, which serves to either
polish the tooth enanel or provide a whitening
effect. Non-limting exanples include silica abrasives
such as silica gels and precipitated silicas.

e ROy RGBSR S ARGk, s st

alsoShuRitidS af fswé’é’tﬁfetsc a0neadrdndo e Mpuoxﬁﬂkz%hﬂ't(m)a t(YtBBamount
or SYLODENTO 650 XWA of the Davison Cheni cal

of abgut \is iR abok e far egmplagbRitdor ko 2hesho Yer @ou%%tt% gbout 25% or

aborﬁtS@F fSatdlit ﬁm%"i) gh(t)obﬁlre cHﬁl‘EBHﬁ%ﬁent ifrice abrasives

I ncl ude, mntho [Tmtation um net aphosphat e, )
pot{@839] um Jmst mﬂrfogmrméaodmm & adpmwpositiqudsiphiavention comprises at

e DATERHES, L SRISA PR SRl PPt e
com@iamﬂbm addtheRby gﬂﬁﬁlefb%ha@e& stabigitys & help @0c1Ednind e dental surface
abrasive is present. _in an effective ampunt. In

thropghh el Pigentys a%f@rm‘flﬁ%foa& yion asHainm ¢.8oAusng prashing withg
denfifricl @%ﬁo&t‘?&r{;‘&f tﬁ@fﬁv iy 'Aﬂﬁ/o it i}g%d()%@%t?ﬁl %F‘lnhéét of which are

present” at about Yot 0
amommrpompnucam amphotcm,tcam he esedo Suritanie sniotih euqfwltanﬁfmnlgde without

Rt oo 8 SEeaan T St TORE B BBUECa g 8 o oty

acidaattosihatks ttaurates whd 3% kel mmmﬁ{w@&t@les@mdlefsé & @cb&tdlasses
70%to about 99% i n t oot hpowder. [0029] In a st

inclpgfy o é%éé}llﬁgéﬁtsoéluab%a%m%wgkyfserfdﬁéulfﬁ%msp@ﬁm lauryl

sarcSQHPt’é' S8R aury] §3akioRRE IR AR caths £k b @50 BNAMBHE ]
to prevent har'deni ng of a toothpaste upon exposure to

benzdnesulfamgteo Salthble a@ruexpt abifastdntamecludawitbaut lipgtatise goloxamers,

pol%ol}gﬁtﬂdlengfcy\%g@ e#er (]; r&}rt a? t(%h%petg %fali{ S, & kalp'hgr\lﬁq n%}ongafeg,rtemary

aminebgits, Ry prﬁ)ﬂ:nﬂ’ehuﬁBﬁE ﬁﬁil&yl S&lfﬁﬁdémﬁtth@hkm’lSSultable amphoteric
sweet e npre_hunect a are_opt i on

surfgeignis Fe oy 0} SRV Be R FRPE S50 f#@r%% tertiary

amﬁcl&r ha%ﬁ%rﬂi‘xl BiRRO ji)ult; $dhQs 3B 5y1§t@ %uliﬁﬁoéiﬂfo%a@ét ;910@9&% or

% or about 5%to about 1 by MEIg
phoemp@tgi 2t &mtabl[e @@@m}le nmccaomidppmpmbdﬁaéne éﬁm Inmtswafactants are

-

0si ti 0 e n enpr 0 o
optlgﬂar Y% a%rgsen autgo%a; Q o or gé%ug{)d[oﬁ /%3) %)g)ﬁtsl O%, fm{ «'I%%etplet xﬂ)%ut 0.05%
to abOUTIZOR 61ﬂzﬂ:®uo® 1vde abGIﬁI”B%Bj/ trieipht afiitie blmﬁpdsﬁ)g{orpr ovi de

enhanced st ability, help in cl eani n t he dent
SUNPRE" ¢ b o Hiobegric e CHRPORGOBFOPPRES FoSmINGrEPiEble

antieglbd1ad ARt @negov mgxlérsh&ga%%htésc@h BE pYsthl. th:ﬁﬁ@&ﬂtfc&lcﬁﬁls agents
conposition of the inven y orally acceptabl

inclydg Witbowdimitatios phespheias al ml)fphosphates (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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ani oni ¢, nonionic or anphoteric, can be used. Suitable

anionic surfactants include without Ilimtation

wat er - sol ubl e salts of Cs 20 al kyl sulfates,

sul f onat ed nonogl yceri des of Cs-20 fatty acids,

sarcosi nates, taurates, and the like. Illustrative

exanpl es of these and other classes include sodium
. £ ' Ut - i
ait Y ¥ it S AL W IBRBRIMERE LD, ey
tetiapdiyplhasplette mewod, diytdi-cnd e¢ttasadini @yydphbehates, Bediummdihydrogen

dodecyl, benzenesul fonate. Suitable nonionic . .
PYSERTRE 5P I%QW%@EW@%U@H pmeRhpbate e i like, wherein
sodd@h \ax ¥t il ¢ BE répPicRll B?Potﬁﬁ‘hﬁﬁ 8 arh@bhi¥in?! G@BAlseful anticalculus
.et h.ogl}él ates, al k¥l phenol ethoxyl ates, tertiary am ne
agead inelyde pelyearbexylainpelpmirs. Bhdse esludgipalyiydrs endopolyimgesof

<L ke ' : hC factants |nglud

el cbifin GHICKIRE £oi8 BROIEH Bhchfos B T T 458 ana
makdcaid ar ynhydddd. alon-Emytingeexamnptes brhide o nethyl et sddfleic

suc. car ylate, sulfate, sulf te, . phosphate or
aﬂaﬁs@s?@%@. °gle§1¥1§5qsesu@ﬁaﬁ%\%e aVallele B diss by REZ® brand

froREISP] BRYnEMOYerdd! Bndd §iael 8MAmeAtE SPShANALAY anticalculus
present in a total anpunt of about 0.01%to about 10%

aganisy ineluderprqueeringagents Syuding hyldounycabopylicasisigsuch asoitrio, fumaric,
9 ' Ltion [0031] .n . :
eSS o LS gRRIRD e ROl

ethgleatdiymaetapi@tit ecid QADTAR Oué usmagesmticalCiles fifent¥Rf€optionally
nt i t.abl e _anti cal cul us

such ents can be pres )
preiii i B PSR TRt Ea I i Sl o g GEioHRL Bereaflaabout 0.01% to
abRR YN AT RRAHEIS ab5RI0. YRR PYTR BARHRDSY O5th-about 15% by weight.
pol l@)(ran nopr opanesul fonic acid (AMPS), zinc citrate

t ri HPdeht e In patigyseapthiodanensy dis aagcalgBissysisar ednprigerda mixture of
) ) ! o
so%%?%%%@&aﬁ?%ﬂ?gg grg% %%ggiagﬁuhgggggsﬂ&ﬁaﬁae PO s

embadioolspab kaiveofZLSPPdb |STE8 phrates dbeugl:2 to about 1:4. In a preferred
emﬁé@%ﬁ{, g%:fﬁ%tgnggzébéﬁ%gc}gﬁg gﬁ%ﬁ?@c’@&dg )p'resle\htrgtegg]c}{llt 1 to about 2.5%
ancethbae@md ahtysl ks activem@iaad s BTPRIi & pREH af FHIP) tAdbdut 10%.

et hane- | -am no- 1, 1-di phosphonat e, phosphonoal kane

car H¥R3] i ¢ Taypdeusgmbodupants, Bte aaficaletlug fystse fughercomprioes 2
: . . | o
ATk ) ROk im0, BB A ot Whini
polytdrbestylaie ispebsent fnohabeutrfoli6 baghiont 5%. di basther eatddiment, the

i.basi c. [ h hat di i pol yph t ‘
o SRS AR IRRA S S5 RS )P PR A St ettty
at dbet B% of tHeror ) idagRbidbe Sin oflt SABbAMCH 4REFIRGEM the present
. _pyrophosphate, sodiumtrinetaphosphate, sodium_
mveidopr e aAHerd gHuE Wsiemicanisises k eopoliesr¢if maleie athydridapnd methyl

G T et T g

pol {0084k. Thessousroibodiengnd, firaato of TERIpRI TR t6 thd 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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nmononers that contain carboxylic acid groups, such as
acrylic acid, nethacrylic acid, and nmleic acid or
anhydride. Non-limting exanples include polyvinyl

nmet hyl ether/maleic anhydride (PVVME/ MA) copol ymers,
such as those avail abl e under the GANTREZ(r) brand
fromI|SP, Wayne, New Jersey, United States of Anerica.

Still other usefu cul us s_incl ude 0
10% candeastomp T QG BALc Wﬁéﬁ%&mﬁﬁw ia@%&r&ﬁn&a@éf’ﬁt& % to
abo§Reps citric, fumaric, nalic, glutaric and oxalic

acids and salts thereof, and am nopol ycarboxylic acids

s uc[ﬂ0§§] etlhy st atthentmbodimentacroniposition af {helmyentioncpranprises at

lea%% oge e%?rp %g%llﬁtclli'slelfltﬁ A’g gcﬁngaa{o 1@3)%& oo‘fﬁl, ?dy congtsgﬁ ?ﬁgnd]o? mouth

feePdaHE bomp()ﬁﬂdhamny chiDpscclptibl i ckenmip@gEnt O be hiswd, including
exanpl e about 05% t o about 25% or ab ut 0.1%to

wa%dtmli%wwrmmegw s0 [pRygnas PHPOFLYINEIRO ERETE dieFraRRegans, also
kngw @Ffs s§ &ﬁox%é%&;%ﬁlagﬁg%ﬁég%%nﬁ (% b o eBhan) SRAIUEL

sophate ( a tetrasodli um

polwmerﬂcﬁuols phbydeoxyESBRE!lulose, varbpxymseth dedd i se€ ML) anth ealts thereof,

rati.a of. TSPP to STPP ranges fromabout 1:.2 to,about
e.gl?,i\flels glgmpp%t}uea? pus S‘g’h@ggﬁ”ﬁ% txan ik ag%.blc and terlagacanth
colaidd] edlgaeditig aBiihing silitgteesblieltal sili&Pd the Pk&SGHd m&hore thickening
about 1 to_about 2.5% and the second antical cul

ageaty 916 ertionply dresert in atespl smough efavapt G019 A akout 1o 6, f}ss&&mpb
abo ¥1% Qpa?z?&n {64 YLD RS, 26RO b IR, b8y ekt BRTH:CBIpUitish,

syst em further conpri ses a synt et c anioni c

pol mﬁboxyﬁlatsellpf@ﬂmmbOdhmeotnaaccemmmonmﬁtthe inkention comprises at

R POk s R BBl ol o

inggaMénedt © pfmbm@ﬂa ir€digpetsylsiatyhgsy b@ltﬁlohfﬁ)f pligsindonfposition. Any orally
abo Q. 5% out 5% ? ref ﬁ % at about ,11%

accgpt ev1§5sroal| y ’6‘8 ql £% AR uc}l Eﬁtlﬁﬁ Fineral o1

pePASRRICRYs by &@%cpﬁl%&@ﬁh claly§\aMRh] aﬁ’lﬂ thé fiee. avhd Grah&¥hiSosity
system conpri ses a copol yner of ‘mal ei ¢ anhydri de and

madgfidny kre opiipdllyeresent inguetal amoundpf aeahP0e7s togbout 10%, for example

aboutw-l_lraﬁ%cgg u§5‘9z€pwg1 tftl-ge:c %§1‘?? above. [00341 In

Vart gas enb era TSPP to STPP to the
sym[m:eﬂ ijc Iammouhemﬂmﬁdmartbuhxyd)mp@lmcangmrfsemm ablbyiicceptable
10:1 to agbout_ 5:20:10
SO@% e 1008 Ong T TRogP eéﬂ%égurgw%rheawﬁ% Britgple sqyrges of

ﬂu@ﬁ&@%@ tdchMeGRBRAS %&ﬁ'loﬁgg’l%phoﬁﬁﬁﬁe and@fl@ordsilicate salts, and amine
pol ycarboxyl ate such as a copol ynmer of naleic

flugridssdinchdingrrafst(Wr-botedesylrimethelendiamine-N A, NG t63(2sHwael)-
kgl 83030 LA IO Bl 0 o
lmﬁtaﬁ%l tlkal bostd] (2 g5%taé§]ﬂ?ﬁ spdﬁﬁﬁmmmbmai‘m standddstand afdiun salts, and
thq],]iﬂﬁy %@tpﬁéq u@p %Lg@ﬁfle- eraéiglfg §eit sldgé Eea H¥ (ljlg eléj eOI?enéjr nrlr(?r% tgl)(londe-

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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about 1.5% [0035] In a still further enbodi nent a

conposition of the invention conprises at |east one

t hi ckeni ng agent, useful for exanple, to inpart a

desi red consi stency and/or nouth feel to the

conposition. Any orally acceptabl e thickening agent

can be used, including wthout limtation carboners,

al sq. known,.as car boxyvi nyl polyners, carrageena
othgy &hive R emS o AS AL 9 SR in amp o gF Tty Lhe components
arel foRA1RRE BEH 3fh] Gbﬁ%@itﬁ% RA@RERAR Imo®Rl Jréde@Ries. POl yners

such as hydroxyethyl cel | ul ose, carboxynethyl cel |l ul ose

(CME038hd - skeothpastrbandaels coatain majomaneeds effumrgtagisand usually an
0 | . .
e TB o 81 B L Do T P ety verins
activel ihgrediahts ssubh egargticaridshgents letipleine: @inpaond ahtiicfkemhatidn agents,

ents are_optiopall resent in otal anpunt of
ancgg]ﬁﬂ{ke’d?‘@ %“BB to,fhg G?%?E’gt?&‘a]f PIMReREMEe  about 0.1%to
aboygo4bP % Nio@R g%hgﬁsoma%ciu‘ﬁl @lgélﬂé.& cofBiR Yhe Wi 08 LorRiouhBBD) in a

conposition. [O [ further enbodi nent a

In a sti
liquidrepois sucbras ofatartos Watewisthenen Geoerglly,shscampositions tordaie a major
| SCQSI | fdLl.aabSef Ul. for~exappl e, to inhibit.

el 3l Rl S aobP B Woigh SRR St O ichneety

forbmittitepepsthén Wwith s/urﬂﬂbfalﬁ’fsagﬂtbﬁhﬂs,oﬁl‘avglfan&, badyethel active iélg?dients.
conpositio Any orally _ acceptable viscosity modifier .
canttid1]sodthe FRISLAFFPRAGIF FHECIE Of $aTHLTHR P oPEeREnRTAdIOr dbfet is 2

noRhri eRfcUEBl dGH AYSsoRik A1 9RREERHhbIH01Gb B ¥Soh RirhdrGfol, xylitol,
and the {ike. One or nore viscosity nodifiers are

sorppiel, owatitalyhydragseaied sterch hydnoaylatgninidmeeodted BlygesephBitogenated

) .. 10 t_ 0..19%.1 0. abo 9 0

aisARacky HioQbne kA Foct RGN B h AR b dbout 8% o

abam9oth <bet}‘n<t totdl hempmi@@sifffrhmlni_ﬁgmrqnbh m&&minparai thyleting lu’tﬁricants, in
.accepta sour 0 uori ae | ons., Une. or re uc

i RS R Ao B b e: bt TEPEOHHERh ol e prlgeense

fortRMtion RE FedlRait knosrbsheatioMTohd HBIORRAS RALERRY Suitable lubricants

. fluorosilicate salts, and am ne fluorides, including
inclypdgrvegetalplpoily guchde €9tonpt orbmAghesie aivhiate, NuNIInem stearate, talc,
i ok,) .16l hydr of | - t. I hat
s RO WAL ) e BT P
catboxyrhethylaellabks hydoryahyl celligose, pot thsikeim sodi um ,

a i annous and.indjumsalts, an the |jke. .
Vet IAZE] | ohe TP eaiee e pEphietinag ouined s edatGmchf pgesng
mattiRUsuche vaked Blidlat, ddfokgRethy BécBamisé HofRttyder@aleic anhydride

optionally present in an anount providing a total of

coRMBHer FGuPROCAarEaman Jofugier ipiepsebe titne XgBkesdhaitsblst or lozenge to
disSe190%h BP Moul, Qi o%gcptabf%t Qrblg%nlgﬁ nsss%)w Bﬁ%lvfrﬂgyﬁr&ﬁﬁlg a

I ons. ere sodiumftluoride 1s e sole
sustdineal retbesa reteafaictive ingletiieptsed @bdyt 3itb Susihui@s.i Akebydisgly, the solid

dos}&n%ﬁ?tt, Ega{% a&ﬁqg%%gt? c O_]'I;{c))sg%%ngg W%dgggn%tgggfq%%%elta’gvdy 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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fluoride by weight can be present in the conposition.
[0038] Ot her conponents include, without Iimtation,
flavorants, colorants, and 11 other active

i ngredi ents such as antioxidants and anti-inflammati on
agents. The conponents are formulated into ora
conposi tions according to known procedures. [0039]
Toot hpastes and gel s contain maj or anounts of

hurtBe4dhnt s Cumdbasesmateriplsare welbknosn,ia teaarbendhigelyde natural or
synfhiid g&m%a sés ?ﬁeréo%ek*épx%g&ﬁ’ﬂiv@%amm %%im%xeeﬁ&&ﬁyﬂs H e nide,

active ingfedients, such as anticaries
nau&gl&nb‘ser jehitorpl bajate, puotaperding lechindaispi] m‘drealgnmkagamrawgn gts, and

and the lik ddltlon to ﬁ@ antlb r|aI butadi
periR g RIBRPeE herep B RUFESCRARTE DPHEBS EUHHOR T o Ligbide butadicne-
styr@l?é‘éd’%iOMé?@ p@Bﬁdo\éﬁtyféﬂ@Bﬁ&' Rebi t}'])ené %oﬁrené bdﬁéﬂﬂn&@r Th&fum base is

such as wat'er "or water/ et hano General ly,
incagpergtediin therphewmngteannpradweijabs congamitation of alnyf Q/@ﬁtto abgt #18% and
The active conpound (1) is
1”“%§P|ongﬁréé%#orﬁﬁ$g?%d together with surfactants,

c oI [0048]t s, Plaktivizing/sdfsenimyutents ludeatithoat limgatt gﬂlﬁtﬁl waxes and
| e vehlcl or carrijer in

mixtgse @oggla?gﬁ%:n'tﬁy%f@ﬁ P4 B2 i o TG G NG el nredicnt

usedR Bk tp?a‘?:hb@b%@hwﬁﬁgﬁ hﬁy%’e%&@&l&d £00 HPlak ratige B f Bdterials, and
manni , sorbitol, malitol, hydrogenated

mclgﬂaﬂ@rsam? drtgicidl an@polwlonwg@nas @@bdgfpu&le prepatafign o ehistse beads
andqoie%%gsh Hol n)gjog%\’ga%%/nerf ? rgg@l 3%48%1 g rallt‘ed E%;n? ?;q{n%]&ewmg gum

corrt}dmtsﬁion ©of mq;sestennnveﬂﬁﬁuhﬁ whowtts osdboht 4086 ¢ abbat 80% aidcpreferably
ants, or..anpunt s bout 0..1%
aboisE 550 Hiyt Der e B R e FRRTHG, FayiBtial BEipags pesent in
the CR&EAY gumfc@fﬂﬂdklﬁbh efthe PrdsadiihvdnBb® int ouRkseitabadt 01V 96 about 2%
the tabl et beads and | ozenges. Suitable lubricants

andiaefershity aboykl Al te abputd Ysuch as coconut oil, nmagnesi um
Stearate, alum numstearate, talc, starch and
Car bowax. Suitabl e non-cariogenic guns include kappa
carrageenan, carboxynethyl cellul ose, hydroxyethyl
cellulose, and the like. [00421 The | ozenge, bead or
tabl et may optionally be coated with a coating
mat eri al such as waxes, shell ac, carboxynethyl
cel l ul ose, polyethyl ene/ mal ei c anhydri de copolymer or
kappa- carrageenan to further increase the tine it
takes the tablet or |ozenge to dissolve in the nouth.
The uncoated tablet or | ozenge is slow dissolving,
providing a sustained release rate of active
i ngredients of about 3 to 5 mnutes. Accordingly, the
solid dose tablet, bead and | ozenge conpositions of
this enbodi nent affords a relatively |onger
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time period of contact of the teeth in the oral cavity
with the antibacterial and antical culus active
i ngredi ents of the present invention. [00431 Chew ng
gum formul ati ons typically contain a chewi ng gum base,
one or nore plasticizing agents, at |east one
sweet eni ng agent and at | east one flavoring agent, in
addition to anti bacterial conmpound (I). It is
preferably a sugarl ess gumAlMS[ 0044] Gum base
materials are well known in the art and include
natural or synthetic gum bases thereof.
Repr.esentative natural guns or elastoners include
ENt¥™e, natural rubber, jelutong, balata,
guttapercha, |echi caspi, sorva, guttakay, crown gum
and perillo, or mxtures thereof. Representative

1. sy ntAmhntiplagoes ooal cehgsistiver ®mpuising entnraliyaeneptable carrier;
styrene copolyners, polyisobutyl ene and )

ands bR ecHES eBuny Rbs Somprung s sugkre O
i ncorporated in the chew ng gu
concentration of about] 10%to
preferably abouk!
Pl astici zi ng/ sof t ent
[imtation gelatin,

product at a

out 40% and

of045]

ude mﬁ@ﬂout

Kt ur es ereof in
anmount s of about 0. %6 abo % The sweet eni ng
agent ingredient wused in the practice of this

i nvention may be sel ec
materials, and include the sane artificial and polyol

wg\%‘%%{l RGhd Ri%?%gfd;gleflg%etg{ €PRAAIRY] A4 Kb ah @R G SindRBasEently

0zenges. i

eners”such as sorbitol and
anTElkieh pll oradl Ry Infreap having frbm Thed cgbon atones nyittsthel ovisb that
the present invention in amounts of about 40% to about

Rigwd RhareneithetiBipropemdwhenBs apd Rpats batbdeHyn 4

non-limting enbodi nent, an artificial sweetener is
present in the chew ng gum conposition of the present

2.1 NVentd QinpBsiRFRBNERIRT, 8AAPksIReIPO01% aPTON be%eighthf the
preferably about 0.3%to about f@b 13 CLAIMS W
carhpound df fokmwda(l)pl aque oral conposition conprising an
orally acceptable carrier; and an antibacterially
ef fective anount of a conpound of structure (1): OH OH

3.R O fpd cAm})o% of claim 1, wherein the carrier is a liquid carrier.
1, The composition of claim 1, wherein the carrier is a powder carrier.

5. The composition of claim 1, wherein the carrier dissolves upon contact

with an oral environment.

6. 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.

7. The composition of claim 1, wherein R! and R2? are methyl.
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R3 R4 wherein Rl and R2 are independently Cl-4 alkyl
and R3 and R4 are independently an al kenyl or alkyl
group having from1l to 20 carbon atons, with the
proviso that R3 and R4 are not both 2-propenyl when
R and R2 are both C -13. 2. The conposition of claim
1, conprising 0.001 %to 10% by wei ght of the
compound of formula (I). 3. The conposition of claim
1, wherein the carrier is a quuid carrier 4. The
co I 5] r cal

8 pO\?\E‘ér cégl 051 %f%'lafﬁqll A st?lllg ;lb(f %{f C({ %ﬁd%’lﬁc‘ﬂ)a%re C1—2|()1

aﬂgﬂﬁ carrier dlssolves upon contact with an oral
envi ronnent. 6. The conposition of claim1 in a form
selected froma paste, a gel, a powder, a nDuth

rinse, a | ozenge chewi n an, edi ri
9. 7' "Fhi CBRB LI O Gl Ko B Frtepenteridhaydl o8
14 8. The conposition of claim1, wherein R3
Caanguﬁ%nfhdependently are CL.20 alkyl. 9. The
conposition of claiml1, wherein R3 and R4
i ndependently have 1 to 8 carbon atomns. The
10conpbsicompesiioncafalaimil, wikereis R #l B rmwendenﬂy have 4 to 8
d%ﬁendently have 4 to 8 carbon atons. 11. A
Pt e or gel conposition conprising: at |east
one hunectant; at | east one abrasive conmpound; and an
anti bacterially effective anobunt of a conpound of
11st r dctootlepastd or gdidoipoRitionCRzngigingR3 4 wherein Rl and

R2 are |ndependently Cl 4 alkyl and R3 and R4 are
i nd@pleatiete fumectan

at least one abrasive compound; and

carib

an antibacterially effective amount of a compound of structure (I):

OH OH
R'O OR?
R? R

wherein R! and R? are independently Ci.4 alkyl and R? and R* are independently
an alkenyl or alkyl group having from 1 to 20 carbon atoms, with the proviso that

R3 and R* are not both 2-propenyl when R and R? are both CHs.

12.  The composition of claim 11, further comprising an antitartar effective

amount of an anticalculus agent comprising at least one phosphate compound.

13.  The composition of claim 11, wherein the anticalculus agent comprises

tetrasodium pyrophosphate and trisodium polyphosphate.
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an al kenyl or alkyl group having from1 to 20 carbon
atons, with the proviso that R3 and R4 are not both
2-propenyl when R1 and R2 are both CI L3. 12. The
conposition of claim 11, further conprising an
antitartar effective anount of an antical cul us agent
conprising at |east one phosphate conpound. 13. The
conposition of claim 11, wherein the antical cul us

14 agedhe composision oftC&zatlnab?o él\i'hﬁli?lﬁ)ﬁhé phbeieidue agept further
trisodi um%ﬁégg hatl 14 The conposition of
CORYPAISHT 28 %@O X 85Y8Eﬁ us agent further

conprises a synthetic anionic polycarboxylate. 15. The

conposition of claim 14, wherein the synthetic anionic
15pol fharcbomppkiion daipm Be sviwereaml tbe symaithkiidandaic opol ymer

with nmethyl vinyl ether 6. Tecorrp03|t|on of claim
polycarboeriate gPW@HS@S pmaleis By‘%mlflﬂﬁ ForRly e Mﬁbm?ahﬂfvmyl
ﬂEtrructure (1): OHOH ROI A\ I \ OR () R3 1-70%

y wei ght of at |east one hunmectant; 1-70% by wei ght

of an abrasive conpound; 0.5-2.5% by wei ght of

t et rasodi um pyrophosphate (TSPP); and 1-10% by wei ght
16of dbdicaomposition qu&mgphlatcemp(rsnrrgv) 17. The

n of, in the i ght radi o of
n‘g%igljpg V%elg}gto%lﬁ Cofnl?ouri‘g‘)ie SftﬁléCtE’fJﬁ‘r@ﬁ& tion of claim
16, further conprisingg,an aniogjc polycarboxyl ate.

19. The conposition off claim 18, wherein the ratio of
TSPP: STPP: pol ycrtbQox te is out 4=?7:1. 16

X

LT ®
F F
R R

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

1-70% by weight of an abrasive compound;

0.5-2.5% by weight of tetrasodium pyrophosphate (TSPP); and
1-10% by weight of sodium tripolyphosphates (STPP).

17.  The composition of claim 16, wherein the weight radio of TSPP: STPP is
about 1:7.

18.  The composition of claim 16, further comprising an anionic

polycarboxylate.

19. The composition of claim 18, wherein the ratio of

TSPP:STPP:polycarboxylate is about 1:7:1.
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20. Use of a conposition conprising a conpound of
structure (1): OHOHRO\ \ ORZ (z> 3, wherein Rl
and R2 are independently Cl-4 alkyl and R3 and R4 are
i ndependently an al kenyl or alkyl group having from1
to 20 carbon atons, with the proviso that R3 and R4
are not both 2-propenyl when R1L and R2 are both CH3;
for the manufacture of a medi cament for inhibiting
bacterial growh in the oral cavity of an aninmal. 21.

20/ oo pso By coPARRE R iR SOREhTNE o

the nmedicament is a npyth rinsgy 17

wherein R! and R2? are independently Ci4 alkyl and R3 and R* are independently
an alkenyl or alkyl group having from 1 to 20 carbon atoms, with the proviso that
R3 and R are not both 2-propenyl when R! and R? are both CHj; for the
manufacture of a medicament for inhibiting bacterial growth in the oral cavity of

an animal.
21. The use of claim 20, wherein the medicament is a toothpaste or gel.

22. The use of claim 20, wherein the medicament is a mouth rinse.
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