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phosphates. In many instances, it is preferred to use antibacterial compounds that do not
show the adverse interactions with such anionic components.
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[0009]  Antiplaque oral compositions are provided that contain an orally
acceptable carrier and an antibacterial effective amount of the compound of formula (I) are
also included. In various embodiments, the compositions contain from about 0.001% to
about 10% by weight of the compound of formula (). Without limitation, the orally

acceptable carrier is a liquid carrier; a powder carrier; or a carrier that dissolves upon contact
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variety of forms such as pastes, gels, powder, mouth rinse, paint on gels, dissolvable or

edible strips or films, chewing gum, lozenges, and the like.

[0012] In various embodiments, treatment of oral surfaces with antibacterial
compositions containing the compound of formula (I) leads to reduction or elimination of
plaque, to prevention or treatment of gingivitis, to amelioration of oral malodor, and
prevention of periodontal disease. The MICsq of the compound of formula (I) has been found
to be lower against certain oral bacteria than an analogous compound containing propyl
groups.

[0013]  The methods of preparing the compound of formula (I) include a step of
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edible strips or filnms, chewing gum |ozenges, and the
like. [0012] In various enbodinents, treatnent of ora
surfaces with anti bacterial conpositions containing
the conpound of fornmula (1) |eads to reduction or
elimnation of plagque, to prevention or treatnent of
gingivitis, to anelioration of oral nalodor, and
prevention of periodontal disease. The M CSO of the
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[0015] In a first step, a 2,2’-dihydroxy-1,1"-biphenyl is reacted with an alkanoyl
halide (illustrated as, e.g., butanoyl chloride) containing four carbons in the presence of a
Lewis acid (illustrated as, e.g., aluminum chloride). The reaction product is a carbonyl
functional intermediate (II). The carbonyl functional intermediate is next reduced with
conventional reducing agents to yield the final product (I). As shown in the scheme,
reduction is accomplished by refluxing in acetic acid and HCl in the presence of a zinc
mercury amalgam as a reducing agent (Clemmensen reduction). Other Lewis acids can be
used in the first step, and other reducing agents can be used in the second step. Lewis acid
catalysts and reducing agents and the conditions under which they can be utilized are well
known in the art, and any such compounds and/or conditions may be used. Non-limiting
reduction reactions include the Wolff-Kishner reduction, the Huang-Minlon modification,
and reduction with lithium aluminum hydride/aluminum chloride.

[0016]  The antibacterial compound of formula (I) is formulated with an orally

acceptable carrier to provide oral compositions having a variety of forms.
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effectlve amount may vary depending on the form of the oral composition. For example, in

pastes, gels, and powders, an effective amount may be at least about 0.01% and more
preferably at least about 0.05%. Preferably, the compound of the formula (I) is formulated at
5% or less, preferably about 2% or less, and more preferably about 1% or less.

[0022] In mouth washes and rinses, the compound of the formula () may be
about 0.001% (or 10 ppm) up to about 1%. Preferably, the compound represented by
formula (I) may be present at about 0.5% or less or about 0.2%. Preferably, it is about 0.01%
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matrix material that dissolves in the nmouth to the
oral surfaces in the nouth. In chewing guns, the
carrier may be a gum base, while in an edible strip,
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example, about 10% to about 40% or about 15% to about 30%) and from about 70% to about
99%.

[0026] In a still further embodiment, a composition of the invention comprises at
least one humectant. Any orally acceptable humectant can be used, including without
limitation polyhydric alcohols such as glycerin, sorbitol, xylitol and low molecular weight
PEGs. One or more humectants may be present in a total amount of about 1% to about 70%,
for example about 1% to about 50%, about 2% to about 25%, or about 5% to about 15% by

weight of the composition.



[0024] In various enbodi nents of the present

i nvention, where the carrier of the oral care
conposition is solid or a paste, the oral conposition
preferably conprises a dentally acceptable abrasive
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carboxylic acids and salts of any of these agents, for example their alkali metal and
ammonium salts.

[0029]  Useful inorganic phosphate and polyphosphate salts illustratively include
monobasic, dibasic and tribasic sodium phosphates, sodium tripolyphosphate (STPP),
tetrapolyphosphate, mono-, di-, tri- and tetrasodium pyrophosphates, disodium dihydrogen
pyrophosphate, sodium trimetaphosphate, sodium hexametaphosphate and the like, wherein

sodium can optionally be replaced by potassium or ammonium. Other useful anticalculus
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invention. Any orally acceptable surfactant, can be
used. Suitable surfactants include wthout [imtation
wat er - sol ubl e salts of Cs-20 al kyl sulfates,
sul f onat ed nonogl yceri des of Cs-20 fatty acids,
sarcosinates, taurates and the like. Illustrative
exanpl es of these and other classes include sodi um

| auryl sul fate, sodi um coconut nonogl yceride

ageml mmmelycasbquybm pdlymoery. Thewrincdusie palymerss aonotmneat oty |
|
moa%raeer(sS %h?p @hin c%?o%kﬂﬂ a%r@&p@,&%ﬁ{é : (%W19%c§%%@ha%%b YN, and

penzenes S I'ncC e W t hout

malelid’ﬁctchir lantydpdd. (N‘Hl"fhnﬁmg pxamypdesyiad iy pelywinglonghyl gther/maleic
amyﬁﬂg&@vg@w et Ohé’r's e%h%@o'sé”‘%@ fabl {@1@ BONTREZ® brand

froRITSBPWhYIR, Xeuw ﬂze&hy, Tdmwdl'detessiﬂ IAfn&xlbzd &llamh:br Mllank@lculus

Fur.t exa L es
i A T T
mafé) gﬂl&ﬁicl’hﬁ& bXfic atidamidoaitCthergsfDatd amcdpob;sarbmyho xgmsaaueh as

sul f sul f gnat. ate or honat suc
ety R TBTT CHOUED AT O™ B1oro D GG Rt e SO gy
pr é@@n EH 186 EdHipokifioRin! it adticadidis REfeive 830 dinourl), Ddlad dboatdolIts to

for exanpl e about 0, 05% bo 2% o
o U roBPNA o e togboY A he oL P Soq g8 by g
C O{Tm&ll]t | |0H1 VaH¥us! eﬁiﬂoﬂﬂﬁn@nth@ Elﬂlchlyulﬂéi@ﬁﬁﬁﬁbh@nses a mixture of
anti cal cul us

e or nore s a can he
sodiya digrelyphsopl l%tag‘%Té’qu %fgr%saﬂlaglpé@@ hﬁ%& Sﬁé i PHO
euﬂbba:{hkﬁg Itma@msm@tts STEP GhnpeY YdAh ﬂﬁ)ﬁhﬁh @Satlofior:4. emrmfeued

ng rophosphat es), pol yam nopropanesul f oni ¢ ac
P

AMPS
diment; the gfséathglﬁg,lw aptige m,ggﬂd%% Eﬁ?l@éé)r@% @t @Qut 1 to abogt 2.5%

an@@l@é@e%ﬁ@ﬁrfﬁb&lcﬁﬁ’sdacﬁ% Mlg{eﬁfeﬁﬂTE@Plaﬁ 'p%‘éent B@ib)éﬁ’tl EblaBout 10%.
fonates, polyolefin phos hat es, @hos phonat es

s u c [P03L azh)c\gaap‘éﬁaqmbaﬁ@nezﬂsztha pfiralspHbAteRsfufther gomprises a
syﬂﬁéﬁ%ﬁﬂoﬁl@ 291?@21?@0 Jafs pdRROFERANoFex@mb ) in ahl' aﬁﬁﬁxlﬁwf about 0.1%

azacy ane- 2, 3-4i phosphonic aci d, et hane-
to a‘tm}atjf% ny.anqthe_[ Embpﬁggpth ‘dmsy;ntbe@qc @m@gm@piycaabfgcylate may be present in

an SHBARGT lilboﬂm 5 éJ) aboutlt @‘) %?é?f ribly Qm%ﬁ(h%%géﬂﬁcare

carboxylic aci and s any” of ese agents, for
compesitiyine In prsi embafikeent, thv@mmalcalhm sysigmneaniinghide qogolymoo,'_fmalelc

o RS 59 6 SRR ot
disendsdgiore. sodi um phosphat es, sodi um tri pol yphosphat e

(SdeD&sz t RV 380 %@% %}gsté fhe fRITS TSPP't %TII&J b theaé}ﬁthenc

t et i um pyrop I'SO
anio;arc@ptyo&:rbdsra/lm ragged |fm>m aboutﬁat(hpMpﬁtétw 105(01dl @ﬁ) In one

d [ i
en’&’ﬁ#ﬁ%b%ﬁt an cg E‘?félg ng?eéra(t)ﬂtge %rarcate cou I%og ﬁpn co%g)gl:s%@ﬁg’]ﬁgl’,

assSi
andia @6lybar‘mx§llate€shduislmcopolymer 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
10%, and a copolymer of maleic anhydride and methyl vinyl ether present at about 0.5% to
about 1.5%.

[0033] In a still further embodiment a composition of the invention may contain a

thickening agent, useful, for example, to impart a desired consistency and/or mouth feel to
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7 agents include polycarboxylate polynmers. These
i ncl ude pol yners or copolynmers of nononers that
contain carboxylic acid groups, such as acrylic acid,
nmet hacrylic acid, and maleic acid or anhydride.
Non-limting exanples include polyvinyl nethyl
et her/ mal ei ¢ anhydri de (PVME/ MA) copol yners, such as
t hose avail abl e under the GANTREZ(r) brand from ISP,
thewampesltxdnem@raéleyccembhe dlcl@niag egend pandsaeds eludimg without
her f
Gy caHS e oS B Bl i, BB b R E QMR Bl (G
carragtiman),, cdliuivsic |pol,ymersashclcas wﬂmkgﬁthﬁceﬂnldsmmqu&@b’]&sum

eheof ol Xyl i '
ISR LML AR AR BRR At
rahiatahd: ahgaadnils colipsd magmeemﬁpetlummaﬂnlsﬂlcatp,roelémﬂal siliga tawighe like.

an anti.cal.cul u f t|v
ong BE o Rubisfine e 95 b Pl abo Sl B s Ao £ IR Ao
abdht @5% fop exaple ab3G¥h 96 toedboutt 100 d%bbw O@B/Ototabc’hﬁ%’/b'yy weight of
0030] In various enbodi nents, the

ﬂ“ﬁﬁ?&BﬂF 1l us system conprises a mixture of sodium

tri [UDEMD h ?1 ol @ﬂl@é&lﬁgaﬁboﬁlﬁﬁta cbﬁibdsﬁ:&ngdig thdinvention may include

yr ophosphat e PP vari o enmbo
ot ok P Gt appod it sPi ol el R Ha SN ot £43 Vet
inchiding Withodt RhRfteh Erﬁﬁ’eral%ﬂbﬁ&dﬂolﬁﬁﬂﬁ ,clagr@ﬁldfdrga‘ﬁb—modlﬁed clays, fumed

ntlcalculus active i ngredi TSPP i s g[esen

silig st thq ke, ORS00 WAPSGT OGS BEE B PRt i totel

am@dGht of 8bdul 00 Rt Mout PR R0l SkaRbRIBAL 0aY, BRBsE 5% ByOwWa B WE the
10% (0031] In various enbodi nents, the antical cul us

compRNtEH: f urt her conprises a ynthetlc ani oni c

pol ysasPOox Y AofhePGhdddRhent Rie@8RPSsitlRAmASBREING. sobrde 8Mfluoride
anmount of about 0.1% to about 5% | n another

ionsnkYhe ionBATe, SUetHeURpTRaRdE Preseth Sifablesawryes of Budedens ipplyde
fluBRdd) B%Gﬁuoréﬁﬁospﬁﬂe AP roSlicaRAM ath 2%d fudiaed) inchudiolatlur

nost preferably at about 1% of the oral care

(Neeonigstsaylrimsthylangiagine-Na NS d itiesenethanp helihydrofluemide)| 48y such salt

that Yé&rﬁ[? a%éébtdb(bcéaﬂ ge us%d,clﬁaﬁéﬁig%h&ft hﬁﬁ’tlat%ncalkaﬁrh'iﬁfﬁ shifi€and
and net hy 2}% et her SucC for exan‘p e,
a

t he
AGTREZ(EFouS indiumchalis. O & cnge ﬂ@pralbrsdeasmp@dme opionally
prekBiti h'rf‘arﬁ&&@ﬂﬂom S tot%ﬂﬁ’ 2@kt 9 Rf abd20,0b0p ;f§;[ Pa%oﬁ@Ob lﬂ?about

synt etic i oni ycar oxy ate ranges from about
5,0 ppm] ot aboutFHA to ®02t12 3® rpoy, fleoridedpns tp thegpaposition. Where
t
sodi %qglsolgﬁy% Itt]hecsgﬁ fﬁl@hhg @hﬁéé&# g’aé%%teﬁmélﬂ%m‘gpﬁy 2 ZhoERbEabout
0. Qi(% Mpw)%; |z OQG%HO asoud, l%cqm@bW@rl%(jb abaait 8i586, sodium fluoride

t Vi oy ether at a ratio of about
%é%nm?%egm%%h 1ﬂ¥“frms enbodlnent the anti cal cul us

sy ste®6L onLliksdr somponents sultable for 1nclusmn in the composition include,
without limitation, flavorants, colorants, and other active ingredients such as antioxidants and
anti-inflammation agents. The components are formulated into oral compositions according
to known procedures.
[0037] The orally acceptable vehicle or carrier in a lozenge bead or tablet may be
a non-cariogenic, solid water-soluble polyhydric alcohol (polyol) such as mannitol, xylitol,

sorbitol, malitol, hydrogenated starch hydrozylate, hydrogenated glucose, hydrogenated
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essentially of TSPP present at about 0.5%to about
2.5% STPP present at about 1%to about 10% and a
copol ymer of mal ei c anhydri de and net hyl vinyl ether
present at about 0.5%to about 1.5% [0033] In a
still further enbodi nent a conposition of the
i nvention may contain a thickening agent, useful, for
exanple, to inpart a desired consistency and/or nmputh
disabetekidesp hgdiopenatsd pplysiceliadfes, sdyholie in g speubelAPw 857 to

aboPﬁmr%g% n%ta%l gorBé) Sﬁl%g Er%ullé ’suéhrhcél gWéérﬂg a¥d ttatlgt‘tﬁg Iubricants, in

ron car carb oXyVi nyl” "pol yner s,
minepsimagesifabat 0{1%’ tol 5%4 ey Iby 1rtccn(parateégge ﬁgﬁat(lq:t(head or lozenge

rtéa SI& o8 . Suitable lubricants
orf RIS S g RerplieR i G POMIRa S fafires, Suitable ubtican
inclatiélvepalable oilhaickaf gocemuy oil, r@gﬁem stgmte,reéztminmn siguais, 8lgch

stara‘% flrfdﬁ(?%%ﬁO&éf%@Qﬁﬂtablg arﬁ]c%nu %thg ?l?ng%gflgp@eg%pﬁﬁfagg%eenan,

carlidxlyme&ymvmlbkni hidréceyethylQeiulose amd it 1ikiai ckeni n g agents

0. 0o " Tt Pas BEon Ouf miphonRY oo PR O

matﬂea%seéh abdtts, Shell%6 fcﬁtb&hﬂwthy!.i%l]by)sm@blghhyleﬂe/mﬂhle anhydnde

conp03|t|on 003 a sti 0
corgmRoSt L 003 ol Sl LRSS Rth B R R
dis86leGA Fetiyoutm dT el u&l&oateﬁﬁabla R)ﬁloizghga aRe Pt arhelated € bsildw
d|f|er6fan be us [

i ncluding.w thout limtation
St A GHE © BB e ey ARG G HBEP ] bEcs
Acédrdiigly, the!Bad dosd tble@baan dncl h@eﬂgb K@npc@’ﬁﬁnmf thie Exﬁbodlment
viscosity nodifiers my %fzéona B¥ @res E
affqrgh A elatHR ATREHTE PR 06“151 pighe e in DegE iy By 51 e
antﬁﬁ&é'xtial @And YaticAc@AROALvOULRYiME bHiAE pREent R enti@NPOSI ti on.
[ 00351 In another enbodi nent the conpqgsition

conl08i%h a Sumbar rweqaﬂ&fewsaénaglaﬁgomaﬁ@wmﬁw%dv%ﬁeﬂ

hléﬁwiﬁcﬁéaﬁé}ﬁ iRGuRBREN br syRtbeh ?ln‘?ba%@é‘tﬁ@&&f ®eplobdn@itivé@atural
1ons include fluoride, nonofluorophosphate and

guih$ efolastanraryiaplade diqle nawﬂ*&h?rnlél%qn@obaﬂ%ee guttapprcha, dchipaspi.

sor9h, 3idaiay, &edbm ?@rﬁ age purtiiol brBikRYdsaRGEANRBSeNnAiN synthetic gums
tri-s(2- et hanol)-di hydrof [ uori de). Any such salt that

or ¢1sst@n%rﬁ inglude b@p@lms@rwowmgrédmlww HiytenngdirebHyiame-

1sog{ﬁ>gé %(ﬁ)glﬁ&rsal’#é Sg\xmpfﬁgeﬁg 1n%§11p51%ted?1‘1§‘@1e cﬁémh?é‘ %Mﬂbm&ﬁo’#ﬁm us

I'um Sa or nore fluorid easing salts

comeetratpn o6 kit 10% psy boetrfi0% wd@nefembiu ﬁboup PM iteigheyt F%-ot al
it 1%& 519 rﬁ‘gﬁﬂ l?egn 9‘% %ﬁéﬁ%o@%iﬂ re%gpc t QarﬁatQQH&ferred

m or a out 500 to out Pn] fluorid
embgdlmenb Finthec pomplamiting descriptfpmrieprovided in the following examples
EXAMPLES
Example 1

[0041] The dipropyl and dibutyl analogs of magnolol are synthesized by Friedel-
Crafts acylation of 2,2'-diphenol with propanoyl chloride and butanoyl chloride respectively,
followed by Clemmensen reduction to yield 5,5’-propyl-2,2°-dihydroxy-1,1’-biphenyl and
5,5°-dibutyl-2,2’-dihydroxy-1,1’-biphenyl, respectively.
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sodiumfluoride is the sole fluoride-releasing salt

present, illustratively an anount of about 0.01 %to

about 5% about 0.05%to about 1% or about 0.1%to

about 0.5% sodiumfluoride by weight may be present

in the conposition. [00361. O her conponents suitable

for inclusion in the conposition include, wthout

limtation, flavorants, colorants, and other active
Examnpigredi ent s such as anti oxi dants and

ant | -jnfl n nts

Folfith e % By AR o RE R o e dpropy

and aibe@eakﬁveﬁves bﬁlﬂﬂ)?ﬂpaﬂéki&o thiose fbymalowpﬁ?abﬂtg am‘mlneT%hle L

carrier i | ozen bead |
LowehRumgstici g 8?1‘?0565% Rﬁl YR CEF go g Bbgéetelgg E%Hrl ¢ al cohol
TAﬁmi yol ) such as mannitol, xyI | toI sor b| toI

Lral it nl hvdrogenat ou S+
Bac&paCOSe: hydrﬁgéﬁglrgg’ﬂgyﬁ c %ﬁof %ty hycrog %Fﬁlﬁfo‘g‘éﬁ
of

pol ysacchari Vallyed the |

n Qrmunf r\bn T

S.a@%0% { 0 _ahout>®8% of t he tdt’ ;"Innmnclfln 2

S.gowanisi fi ers st as glycerildl3and tabletidg:8

S. mutdssi cant s. 590 nor _amount3® of ahout 0 1%4% o 5% nay

E. chbeodengor poratked into the tadlet, bead or [lcPide

P. gingivali ati on t®9facilitate t|fe preparation |05 the

A. deeild.et beads| 2500 | ozenges. |Stfi0Dabl e | ubri clgdht2

P. inte@dedde vegefabl e oils suchilas coconut oill 1 magnesi um

P.nir&8r at e, alupgnum stearate3.9alc, starch sand

F. ieOBReMAX( T ) - | Spot abl e non- carspogeni ¢ gums | ncl ude

M. KRRRALS AT T ageggan,  car boxyELfiyl celT ul 0sles0.001

B. JEdL OXVEt ny| ggjol utose and [4yg i Ke. [ 0038Ij5lhe

B. sub’ﬁl"fs”ge bea >5‘UO tabi ety vpg)tl onally be Cpated with

a—coatthg—natert at—such—as waxes,; sheftac,
car boxynet hyl cel | ul ose, polyethylene/nale|c.anhydride
cofod4airer Ax cakidp peendamnT ”E@wraaaimt@ nimbetvrd stapindoceesys t he

ke e tabl et 10 n ' :
seepSipio e S s R B 1 B S G Ul R Yl 0 5
ovef o oidbradfethghitudedess kawthatofebodipiony, depvasive,dind goraparable to that
¢ qgtalned rel ease rate of active ingredients of about
O tBEIPYIS i nut es. Accordingly, the solid dose tablet,
bead and | ozenge conpositions of this enbodi nent
affords a relatively longer tinme period of contact of
the teeth in the oral cavity with the antibacteria
and antical cul us active ingredients of the present
i nvention. 100391 Gum base materials for use in a gum
formof the conposition are well known in the art and
i ncl ude natural or synthetic gum bases thereof.
Representative natura
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guns or el astoners include chicle, natural rubber,
jelutong, balata, guttapercha, |echi caspi, sorva,
guttakay, crown gum and perillo, or mxtures thereof.
Representati ve synthetic guns or elastoners include
but adi ene-styrene copol yners, polyisobutyl ene and
i sobutyl ene- isoprene copolyners. The gum base is
i ncorporated in the chewi ng gum product at a
concentration of about 10%to about 40% and preferably
about 20%to about 35% [00401 The invention has been
descri bed above with res IMS vari ous preferred
enbodi ments. Further non-limting description is
provided in the foll owi ng exanpl es. EXAMPLES Exanpl e
Welcl§iB041] The di propyl and di butyl anal ogs of magnol o
are synt hesized by Friedel- Crafts acylation of
2,2' -di phenol with propanoyl chloride and butanoyl
chl pri deAnhesd e@xh%)élsfﬁdb, confpising e dntibyacerienafig enamount of a
reduction to %ie d
compeynd gepsesepted by forgpwa d¥ oxy- 1, 1' - bi phenyl and
5,5"-di butyl -2, 2" -di hydroxy-1, 1" - bi phenyl
respectively. 19HExanpl e 29[10042] M C50 val ues agai nst
a'variety of bag¢teria are freasured for the dipropyl
and di butyl deriyatives apé.conpared to those for
triclosan. A are @ ™1 Table |, Lower
nuneric val ug pre ef fec{]ve
anti bacteria Bacteria M C50 for
di propyl M C58 fof fC50 for triclosan
derivative derivative S. ayreus >500 7.8 2 S.
gordonii >500 31. . .
corrodens 1 0.5*<0. 901 P. ginuyivalis 3.9 2 0.5 A

actin. >500 >500 0.125 P. internedia 2 2 1
a humectant; and

an abrasive.

2. The composition of claim 1, wherein the carbon atoms are independently

substituted or unsubstituted.

3. The composition of claim 1, wherein the compound represented by

formula (I) is present in an amount of about 0.001% to about 10% by weight.

4, A paste or gel composition comprising
a humectant;
an abrasive compound; and

an antibacterial effective amount of a compound represented by formula

)
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P. nigresc. 7.8 3.9 3.9 F. nucleatum >500 >500 1 M
catarrhalis 7.8 15.6 <0.001 B. cereus >500 31.3 15.6
B. subtilis >500 7.8 2 [00431 As can be seen from
Tabl e | agai nst a nunber of staphyl ococcus,
streptococcus, and bacillus bacteria in the Tabl e,
M C50 of the conpound of forrmula (1) is over an order
of magnitude | ess than that of the dipropyl
derivative, and conparable to that of triclosan. 11
CLAIM5 We claim 1. An oral conposition conprising an
anti bacterial ef Ogctive anourPHof a conpound
represented by fq@ : OH OH (I) a hunmectant;
and an abrasive pOSKL i [
wherein the cg otrs—gf A s@pendent |y
substituted o 2 The corfPosition of
claim1, wherg gpresented by fornula
(1) is present
10% by wei ght . A ~
conprising a hunectant an abrasi ve conpound; and an
antlbacterlal ef fective anmount of a conpo

r ep?-esentlearomposisienaf elainy 4, fusther comprising an ant?calculus agent.

6. The composition of claim 5, wherein the anticalculus agent comprises a

phosphate compound.

7. The composition of claim 5, wherein the anticalculus agent comprises

tetrasodium pyrophosphate and trisodium polyphosphate.

8. The composition of claim 5, wherein the anticalculus agent comprises a

synthetic anionic polycarboxylate.

9. The composition of claim 4, further comprising a maleic anhydride
copolymer with methyl vinyl ether.

10.  The composition of claim 4, comprising tetrasodium pyrophosphate and

trisodium polyphosphate in a weight ratio of about 1.7.

11.  The composition of claim 1, further comprising an agent selected from
triclosan, delmopinal, cetyl pyridinium chloride, a zinc iron source, a stannous ion

source, an anti-inflammatory agent and botanical agents.

12.  Use of a composition comprising a compound represented by formula (I):
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OHOH 0""~ (1) 5. The conposition of claim4, further
conprising an antical culus agent. 6. The conposition
of claimb5, wherein the antical cul us agent conprises a
phosphat e conpound. 7. The conposition of claimb5,
wherein the antical cul us agent conprises tetrasodi um
pyr ophosphate and tri sodi um pol yphosphate. 8. The
conmposition of claimb5, wherein the antical cul us agent
conprises a synthetic anionic polycarboxylate. 9. The
conposition of claim4, further conprising a nmaleic
anhydride copolQter with ®@thyl vinyl ether. 10. The
conposition of claim4, conprising tetrasodi um
pyrophosphate apd_ trisodi pol yphosphate in a wei ght
rati o of abo DT f posi tion of claim1l,
further conp ect ed frqﬁg tricl osan,
del nopi nal , loride, a zinc iron
source, a sta €, an anti-inflammatory
agent and botanifal agents.|12. Use of a conposition
conprising a conpaund represented by fornula (1): 13
OH CH (1) a hunectarit; and“an>~dbrasive, for the
manuf acture of a medi canent for inhibiting bacteri al
growth in tROumsednt @adsity and treating dental caries.
13. The use according to claim12, wherein the
conposi ti on 2h@praEe, conpri ses a mal ei ¢ anhydri de
copolynmer with nmethyl vinyl either. 14. The use
accor di nigr the nednafasfurof avnediedment ifer ivluhiviog ibe¢tental fgeavthén the
map&gﬂ&%&faetg@(ﬁg@p&ﬂgglected froman antical cul us
, a ﬁho pha i

agen e conpound, tetrasodi um

13.  The use according to claim 12, wherein the composition further comprises

a maleic anhydride copolymer with methyl vinyl either.

14, The use according to claim 12, wherein the composition further comprises
an agent selected from an anticalculus agent, a phosphate compound, tetrasodium

pyrophosphate and trisodium polyphosphate.

15.  The use according to claim 12, further comprising an agent selected from
triclosan, delmopinal, cetyl pyridinium chloride, a zinc iron source, a stannous ion

source, an anti-inflammatory agent and botanical agents.

16.  Use of a composition comprising an antibacterial effective amount of a

compound represented by formula (I):
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pyrophosphate and trisodi um pol yphosphate. 15. The use
according to claim 12, further conprising an agent
selected from triclosan, del nopinal, cetyl pyridinium
chloride, a zinc iron source, a stannous ion source,
an anti-inflamuatory agent and botani cal agents. 16.
Use of a conposition conprising an antibacteri al

ef fective amount of a conpound represented by formula
(1): 14 OH OH (1) a hunectant; and an abrasive, for

t he manufacture_of a nedicanent for maintaining
system c healt cavity. 17. The use

unsubstituted. 18. The
grein the conpound

i ndependent |y
use accordi
repr esent ed
conposi tion agout 0.001% to about 10%
by weight. TS ording to claim16, wherein
he conposition an agent selected
fromtriclosan, | pyridiniumchloride,
a zinc iron ion source, an
antl-lnflannq}oQ%angené and bot ani cal agents. 15

an abrasive,

for the manufacture of a medicament for maintaining systemic health of

the oral cavity.

17.  The use according to claim 16, wherein the carbon atoms are

independently substituted or unsubstituted.

18.  The use according to claim 16, wherein the compound represented by
formula (I) is present in the composition in an amount of about 0.001% to about 10% by

weight.

19.  The use according to claim 16, wherein he composition further comprises
an agent selected from triclosan, delmopinal, cetyl pyridinium chloride, a zinc iron

source, a stannous ion source, an anti-inflammatory agent and botanical agents.
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