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Application of antibacterial compositions in the oral cavity tends to retard plaque formation
and related oral infections. It is also common to provide oral compositions containing
components that remove or prevent the build-up of tartar. Effective antitartar agents, such a‘1s
phosphates, are believed to work in-part by interfering with crystalline growth of
hydroxyapatite on the tooth surface.

[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] Extracts from Magnolia officinalis (hereinafter "magnolia"), and

especially from the bark, contain biphenol antibacterial compounds. The extracts have been
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wherein any/all of the carbon atoms may be independently subsititued or unsubsititued.

[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 (I). Without limitation, the orally

acceptable carrier is a liquid carrier; a powder carrier; or a carrier that dissolves upon contact
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vari ous enbodi nents, the nethod |nvolves brushi ng the
surfaces eBthla sulbyj eqishmapl am dﬁt@hactenal composition comprising the compound of

formula (I). In various embodiments, the method involves brushing the teeth, rinsing and/or
applying to the oral surfaces compositions containing the compound of formula (I). As
above, the method can be practiced by applying the antibacterial composition in a wide
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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A &duced to obtain the conpound of
formula (I). [0014] Synthesis of the conpound of
formula (1) may be illustrated by the follow ng
sERERBC~ [ 0045] In a first step, a 2,2 '-dihydroxy-
1,1' -bipHenyl is reacted with an al KAHS§T=“Fal i de

(illustragted as, & 9., butanoyl chlaoride) cogtaining
four ca Rs i n the preseng@igf a aci d

(illus . 0., alumPmec

reacti 6Q p a car’B8ayl func

(rren). functional inter

reduced i onal reducing ag

the presence oP”a zicheHfrer cury analgan1q% a reduci ng
agent (C emmmnsen reduction). OQther Lewi s acids can be

MR S S AT TR
halide ([iR6#atdaths 298 NbiRarRRHcHiBgd ) efthintrRTsuliAdRhs WMHhe PrdshiR¥ of a
mescagﬁﬁe ut|I|zeq are.m§ll known |g thg art, aqgagg%onl

aqi¢ (llugratsiasde g.antimonum shivridplo nidiereagtipe presaet. y
function@ el b dihed %III). 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 HCI 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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[0021] In addition to the carrier, oral compositions of the invention contain an
antibacterial effective amount of the compound of formula (I). The antibacterial effective
amount may be preferred to be about 0.001% to about 10%, based on the total weight of the
oral composition, for example about 0.01% to about 5% or about 0.1% to about 2%. The
effective 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 (I) 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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the total weight of the oral conposition, for exanple
about 0.01%to about 5% or about 0.1%to about 2% The
effective anount may vary depending on the formof the
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XWA of the Davison Chem cal Division of W ce &
materiabis generally present at about 10% to about 99% of the oral composmon ? certain

embodiments, the polishing material is present in amounts of about 10% to about 75% (for
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.
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aci ds, sarcosinates, taurates and the Iike.
19028t ¢ athecompesitipn &y drclydses orallypoggniable aticaloulys agent.

One or nf¥rd H.g:ﬁ g&% E4n l!:«%%éééht S4Bk %ntlcsal%'ldé lg&ﬁg SHeMide without

rmnog ycerl de sulf onat e, sodi um | aury sar cosl nat e,
limitatisp ghwhdttmyil polwdpiribeteatior cogilupyrbphasphatespar boxyl ate

polyammclpﬁ%a Peﬁu 1tc gf&iyA 0o g%(elrgﬁec‘;’lﬁ%te?rq}? td‘i::ate OP rﬁtl&e@ %ucl‘fl i
polyaspetiddrddadlyglutamic 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 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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esters, fatty al cohol ethoxyl ates, alkyl phenol

et hoxyl ates, tertiary am ne oxides, tertiary phosphine
wo@xi0de31654i al kyl sul f oxi des and the |ike. FurtP@r/US2005/046241

exanpl es include without |imtation derivatives of

Cs-20 aliphatic secondary and tertiary am nes having

an anionic group such as carboxyl ate, sulfate,

sul f onat e, phosphat e or phosphonat e, such as

cocoamni do t ai noye surfactants y
sgents g1 BUGHRDT R GLe Py e Hoh oG oA SRS bR Do D BB
monomtBhatiBhitaBXRAMROl ARA brddpH 206K A 2880 tacidYmethadiyBtibei,. 2h¥0

to about 2% by wei ght of t he COI£OSI tion. £0028] The

maleic ggifhpoatpre. nhign-fimeingrecannles inghydp pabitipt atsihy! ether/maleic
o B GRMATS AL, 08 OLEITHE In O ASIRD b
from ISH, Wdyat,iNew phreypUatiesStates opAtgpbosfilibotber 1(séfui alﬁ)ca]wplue
s DRSPS SO L BB SREREP U B gL S R,

malic, P0laYi8 8RAGLdlie 2818 afRDNE k& &d@ﬁhﬂgﬁﬁ@ﬂbﬁ@&ﬁf dciMs such as
sul f onat es, pol yol ef m phosp hat es phosphonat es such

ethylengdiamnstsiapestic REAEEDTA) pﬁﬁ @gﬁlﬁwlé glcylus geents are optionally
pr esenﬂﬁ ﬁ&yc%:l-x%laﬁﬂgl?ﬂleargar%cac} tt‘i%”co‘;fal% gqﬁt sﬁh%tag&lt 0.01% to

azacycl opent ane- OSp oni ¢ acl
about SD%4) yalr e(xxmpleib;bdutd} 16 sphtont 25% ot sbauEBIDR) toabduteltS¥abeweight.

TP " oot Vedp B RS e B O R SRt o
sodiund tAgbIyplbkidté (STEPGlan@h @et@ﬁﬂﬂi’tﬂh Emo‘faﬁd)sfpﬁate [(13@121% | ThJs@idils

i norgani c_phosphat e and pol yphosphat e sal

embodimqnifs thea@til%ﬁ BEHeIIEE ravgesbiagt abouhl: Bé%alzouahé P ppEdpreed
embodﬁﬁ’éiil't Y fi’tg @lﬁs a&%'lm&lg}thﬁ%?&%ta@ aboat TRY about 2.5%

tetrapo ate nono- ri- and tetrasodi um
and thqsppwmsmimlwctmc srgrgdient, N IPds pgeent pyah@phbsqcﬁi@u‘ew%

AR PR i B A B Ty BT PAAT RIS by

synthetROArasiaé pmy&wb@mm@pdlmnel%fb@ém isredx bitnp RNnl dpain€intiSBMe it B 1%
i ncl ude pol ycarboxyl ate pol ymers. Eese i ncl ude

to aboys g4y hpanother cebpdimerb e yptheenHene Peliearb@biatamsy be present in
an amouff (ﬁ%&ﬁllt' (fI:SC")%‘% chgﬁ ? lS'%:‘ m@%fe?acbl)a&r%l)gtc]h/@%f ﬁ‘le oral care

aci d, aci'd or anhydrid
compoNtmn I ]nmnt: iemodixanh Itmantmdbludsesyp@hymnnyctludm mplolymel of maleic

S N AR N e
discussed above.

[0032] 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
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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fromI|SP, Wayne, New Jersey, United States of Anerica.
Still other useful antical cul us agents include
W@ emaestess i ng agents i ncl udi ng hydroxycar boxyl PCT/E81005046241
such as citric, fumaric, malic, glutaric and oxalic
acids and salts thereof, and am nopol ycarboxylic acids
such as ethyl enedi am netetraacetic acid (EDTA). One or
nnre antical culus agents are optionally present in the
0Si t.i on an antical culus effective tota amount
the congiaaRions AR GERLYGO PR TIHSGRIDE B CAle WiadifBOIaE Sahoue
hmltatl@n @5&%{@1&1&5 a&%ﬂxy@i% yiabg Lﬂar@gée%@ﬁsopzﬁﬁallﬁﬂﬁﬁ%rﬁgeenan (iota-
ht 0030 varlous enmbodi ment s,

carrageamn f,c&lle pig o Seﬁ‘r‘ncb eﬁbydrgeeﬂaflqﬁlukoeﬁ, earbpxga@hﬂﬁﬁllulose
(CMC)taBHQQIIk] HBOSOP g 2: ?g&g-gg)&:’ %maﬂgufal% e ﬁ’ ék‘a[ﬁt}{a Xanﬂﬁan gum

pyr ophosphat n’vari o I men
arabic zrmittraga@fnthTSﬁlFbldai nﬁigﬁé&lu{m lagmﬁntﬁm @ﬂilcabmmﬂloiﬂaﬁsm@ anldalb like.

ref rred enb ment,. the first antic S
One or it ickeRipRaip s b CpaaRTy TP n hoal arichipe S Apofd 1Yfe
about 1398 Yorexe@mblrabs &N @ HbdE 20%Wr UBoR O1A% & 3Gt mbgfmzmght of
STPP i s present at about 1 to about 10% [0031]

the compesitisils enmbodi ment's, the anti cal cul us systen1further

g(?’((gﬂsll'nfel? oSG Chibo il Go As}’tfb ro*?%%ylh@%rﬁf& aéﬂﬁélude

or exanple, in an ano abou
at leastaine wiscasity mwiﬁwowhgrorailpmdep’tmh ylsd;dmy sodiffee carcbamsedni ¢

ol ate na sent |n a
incluci RS 4 A oBE TR plath S PER e o BN funed
silica afd &e likal ©né @H’ﬁ@ﬁé Vik@Rity hi’(bdﬂl’é@s Iﬁﬁﬂ?)@éjd)p’ﬂ%)ﬂhlly pﬂ&ﬁsnt m a total
anti cal cul us system can i ncl ude a

amountfAPAYY QL% friatiowt kYo, for pyampde ﬁlwt 04 ap (" %@utf%ﬁa by %f&rﬁbrt ef the

compogl{]gnGANTREZ(r) S-97 product discussed above. [0032] In
vari ous enbodi nents, the ratio of TSPP to STPP to the
5{90&5!]1 etiln aamhemmqumhyruahdmmynoamen mrygestaﬁra)mummfﬁluonde

fons. Qi Suf S e ieanesbt e hporidl oL MG PR

fluoride, Qﬂ@foﬂ&@@pﬁ@ﬁﬁme alPRuordsiticaie pdisyfdrapaiy fladrdles Ustludisg dlaflur
ymer of maleic _anhydride and methyl vinyl ether

-octg@ecgltlplgpqhﬁlegcﬁla@%dﬂ NN tris(2+ethano )y eio pqlql@ Any such salt
that is SERQHdTBAble c'éuli‘ﬁe A8 Gahak %th%ﬁ‘?’ltnﬁﬂ&tfb%%l&a%trﬁetal salts, and

essentially of TSPP present at about 0.5%to about
ammmﬂulﬁ%tar@'ﬁmparm'lgélgm salis. @hoot moBnituoridproeitasin@pltsnard ontionally

present pll’lgalol Ia ouré1 prog 1ng adotgﬁ/onth%glrlt IQ)% tg Qt‘?ou'?‘ib BM& pVI nszouF i(ﬂ) to about

5,000 ppm, or about 500 to about 2,500 ppm, fluoride ions to the composition. Where
sodium fluoride is the sole ﬂuori_de-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 may be present in the composition.

[0036] Other components suitable for inclusion 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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about 1.5% [0033] In a still further enbodi nent a

conposition of the invention may contain a thickening
wag@nav7iessef ul , for exanple, to inpart a desi rBCI/US2005/046241

consi stency and/ or nmouth feel tothe conposition. Any

oral |y acceptabl e thickening agent can be used,

including without Iimtation carboners, carboxyvinyl

pol ymers, carrageenans, particularly i- carrageenan

ot acarrageen | Iyl osi 0
discchigydiso SR RIS B B e PR DY 2o pEE e
about 99%%%1@4 fofal EOBP&ERon. BrlllsifibVsudORi %J}FUenﬂ B t#H]ct O TEbIS4ER, in

karaya, xanthan, gum arabic and tragacanth,
minor amﬂuhtsuodabowglﬁ/em W BhIbe mgmpgnateidemoéhe tablet, @P@a@f lozenge

formulaZlF())P t% ﬁaé: tge tthe é) tra%o ﬁ}&% aﬁ%st J}ltdquf%ﬂg%o ut ﬁ{a%ts
includealgetiibld 5% s1fchras eommild o, ahghldisuﬂn itearhie, aibmutunﬂ.ﬁ%raﬂe talc,

sarch QR BONARE, SiFblepprafoRamont e KERBBRTAcBIH o

carbox;tﬂ?&hjflr&\éﬁﬁlbéé) AydByyotiig bélfBosdtand @RIIkeONE Vi scosity
iTier. Any orally acceptabl e viscosi t%lf‘érmdl fier can
I[)QQ3§]5 ed, Thedeienae. gadwrtrlgtmay ontioasliiobe sAakrdrvafh prqating
rorei QST RS A BERENRYIRGL oyl Rh AL W
copolyrreyortkepegptarcugednlay tqoﬁletherrihcﬂeaseahet ekt talres thettaldft abozenge to

% t 0 .ahqut 10% r | e abou %oabut 5%
dissolv G st e Bt S APES BBs8F Tk 4R 2
dlssolvﬁl?b&@’vﬂﬁfgta slubﬁmfé@ w&%e irat@af 4vEYe GRRddadnhs Gf aB@tW?»Ct% Sahinutes.

uori de 1 ons nore such sources can

Accordmgéssélmsohé@pﬁeateblét B A 404SPES FRBRISHIONS BFGLS WOQH@N
affordsfa F‘lQHé?? 1%1%&'%% b QFHi*%ngQ&to‘f aRnee f) Ak fllcéx’:iﬁzt\%th the

am ne fluori mcumgoa
antibac(eN'al- octtatiedyuluy dotee mgreinohitoofitheprssdt Mvention.

1055 21 Bl BB L A8y bnattoven

known i e laftain® thohldealaturdT®Rt SYntisadictlotm ek tAEEBNI RuFrestiitaiviQiatural
and indiumsalts. One or nore fluoride-rel easi ngltesal ts

gums op plastamersandndschifle sehial twbbsn JeHonatbafD erdnsEha. Jeeh gpspi,

b
sorva, %{ttg%%p g%)rvrfn %lrrﬁ ggégglﬂ%ooép{ng)ggrgg E‘{&eo@ Rgﬁrg%%ﬁtltzé’ a%l?l?@éﬁtc gums

or elastbmes 1ndudd1®tmbm}’l‘@m€m0powr®r$ PSb’dSI’ObWtVTGhQI and idebutglendie
1sopreng ﬁo%(?}%lla}%iosr §B18L5)t%geslls i OIS‘p%I'atteCP me[ﬁe (r:}le’wnllgl z!;ﬁ'ln% tp%oe(litulctv F‘E' y
concentration of about 10% to about 40% and preferably about 20% to about 35%.

[0040] The invention has been described above with respect to various preferred

embodiments. Further non-limiting description is provided 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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0.01% to about 5% about 0.05%to about 1% or about
0.1%to about 0.5% sodiumfluoride by weight nmay be
w@e@somtes4 n t he conposition. [0036] O her conpRPCEOSR05/046241
suitable for inclusion in the conposition include,
without [imtation, flavorants, colorants, and other
active ingredients such as anti oxi dants and
anti-inflammati on agents. The conponents are
fornmul ated into oral conpositions according to known
Eﬁﬂmﬂgﬁocedures [0037] The orally acceptable vehicle or
RAS) er MITsfvdlesabaiastheatelof badibret aeréaMecﬁfor the dipropyl
non-'cari ogeni c, solid water-sol uble polyhydric al coho
and dibytgldeyiyplives goh cansparachiei these fosdyiclossl. Resalthae givenimphlpi,

Lower th%”g rrl%gfgﬂl%% g%g%é d:‘tﬁar I d%ﬁé&%@éﬁlba@ﬁéﬂﬁf%ﬁ@ﬂ ed gl ucose,

rogena rogenate
ABngonsaccharldes and t he Ilke in an anount of about
_ 850//0 to abenf Q504 A - t ”r\ t ni- nl r\ I oh I_J‘ul
Bacterig ych as g %&‘)ﬁ& QPF&W abl| & gﬁ“l gant >}Vﬁ f?ﬁﬁ’&? osan
amount s of ﬁ‘iweh 1% to :(g];‘erl \Yehp incorporated into

S. aureushe t abl et|>¥%¥ad or | ozendd-§ornulation te2facilitate

S. gorddtie pr eparlat3@n of the tabi3éB beads and | 0Zénges.

S. mutaftli t abl e |jubsdocant s i ncl udg8.%eget abl e oil $78uch as

E. corrddegonut oi |1 magnesi um st eaxzat e, al um num spear at e,

P. ginglvAliL. ST al Lhlgand CARBOWAX([R) . Sui T abl e nohg@ar i ogeni ¢

[ AW W_W_\.1

A actingUTTs TTictu S5 (fAPpa cart aggengy, car boxymal BM?S
P..intergpg(liiari,::f; gyt oxyethyt——cetfurose andtteirke:

hoand Ar + ahl

D
+
D
5
-
D
5
P
-
!

TTC— T UZ Ty oTau Ul Aol C Iay UIJLI ulTari :' €O
P. nlgr 7 neterial r3l~9 I3| a
T A VVCAN© Iy

E. HUCIQaHF%nx\/npt (ﬂ)rpl | ulose, rﬁS\QQf hyl pnn/rta_l_(;l

(€]

- (_

M. catagrbgésl yver o?gkappa carragaddgn to further |<A@Pkase the

B.cerets me it take$0& he tabl et ar3ll3ozenge to di $386ve in the

B. subtitieut h. The| uf@pat ed t abl et 708 | ozenge may |Be

fornul ated to be sl ow dissolving, providing a
sustai ned rel ease rate of active ingredients of about

043l 5 rﬁsrﬁi‘fl% seenciegn dpblgl pgaing @ n¥BPpHolgipbYIosefcEs:
sheptoc%?t?g% %ﬂiq)alcﬁ at | veaf)lmé%%l@ 'VMI(RJ oft thk §orﬁﬁmfﬁq|0@r%;mula (I? is

ger tine period of contact o
over antoinder to etagniturletlérs thﬂnahat ofthetdjpropylidetiativerandisaotperable to that
ftrlland antical cul us active ingredients of the present
OLMICIGSArent i on. [0039] 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.
Represent ative natural
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guns or el astoners include chicle, natural rubber,
jelutong, balata, guttapercha, |echi caspi, sorva,
w@uiobak@ys crown gum and perillo, or m XxturesPCTEsm™O$/046241

Representati ve synthetic guns or el astoners include

but adi ene-styrene copol yners, polyisobutyl ene and

i sobut yl enei soprene copol yners. The gum base is

i ncorporated in the chewi ng gum product at a

concentration of about 1 %’t about 40% and preferably

about 20% to about 35960? Eﬁg] The invention has been
We clai@scri bed above with respect to various preferred

enbodi nents. Further non-limting description is

r ovi dadral gompesition cumprisdcenanibacieriabsdipgty campyaipbpe 1
! [ and di butyl anal ogs of magnol o
commm%@gé%%%% g§3925&§§h%riede|- Crafts acyl ation of
2, 2" -di phenolywi th propgpoyl chloride and butanoyl
chl oride respectively, flollowed by C enmensen
reduction to|yield

5,5 -propyl ' , 1" -Dbi phenyl and

5,5" -di bufyl - 2, 1 [,1 " -biphenyl,

respecti vgly. Exappl e[|2 [ 004R] M C50 ig)ues agai nst a
variety o ia & asured for the dipropyl and
di butyl dert onpared to those for
triclosan. Rgsults are diven in Table | . Lower

nunmeri c val ue pre effective
anti bacterial activity. TABLE | [0043] As can be seen
from Tabl e | agai nst a nunber of staphyl ococcus,

St I ePHREOGHNStAE PRI liSreRARE E4rbéh ABmds AR ifaG)efdent
M C50 o? @ﬁg&%énpoﬁﬁﬁﬁofkpofnuﬁa %I) I's over gﬁkofﬁe¥
substitwyéd oragwultstitided. ess t han t hat of the di propyl

derivative, and conparable to that of triclosan. CLAI M5

W claim 1. An oral conposition conprising an
ant i babe eompdsitafof eeidime , avengint the tomp@mdpeprastnted by formula (I)

RN IPIR il e SO0

4. A paste or gel composition comprising
a humectant;
an abrasive compound; and
an antibacterial effective amount of a compound represented by formula (I)

OH OH

)

5. The composition of claim 4, further comprising an anticalculus agent.
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substituted or unsubstituted. 3. The conposition of
claim1l, wherein the conpound represented by formul a
W@ kgosioziepr esent in an anount of about 0. 001% t BCHDS2005/046241
10% by weight. 4. A paste or gel conposition
conprising a humectant; an abrasive conpound; and an
anti bacterial effective anount of a conpound
represented by fornmula (1) 5. The conposition of claim
4, further conprising an antical cul ys .agent, 6. The
Gormpobia oBHROGFoR PPN . WHEF B S ST G TR Syt
phmwhﬁgg@ﬁﬁﬁﬁa a phosphate conpound. 7. The conposition of
claim5, wherein the antical cul us agent conpri ses
tetrasodi um pyrophosphate and tri sodi um pol yphosphat e.

8. ThenCQmmsiibh 0P clafm 6! whéRin thei@icabilus Afent comprises
anti cal cul us agent conprises a synthetic anionic

tetrasodpysh prrephosestased tryodipmepobyhpediatel on of cl ai m 4,
further conprising a maleic anhydride copolynmer with
met hyl vinyl ether. 10. The conposition of claim4,
8onpr Thy ¢rgonosition 96 diaimnd pyhapin dhgricalcaldy 285t capTiRss 2

| qﬁmn i:.2a Weight ratio of about 1:7. 11. The
syﬂmx@%h%@%itlo%h%?wgﬁéin11, further conprising an agent

sel ected fromtriclosan, del nopinal, cetyl pyridinium

hl or ' ' o] ; i
h ?’?&I:on osltdh o' bR 20416 Cgﬁ‘g)gltgig%%%elh QRhRIPHE %g'[.»ol}'&mer

an an ammat ory agent an i cal agents.
with metieylhvord/l £der.i nhi biti ng bacterial growh in the oral
cavity conprising applying to the surfaces of the ora
cavity a conposition conprising a conpound represented
b9. f o heitcamfdsition b3 claithd, ermivisthgdétrasbdinm piytophekehragd and

. _..applyi.ng .c rises brushi the teeth.14. The net hod
mSOde? g‘é%@]"g?}f%%‘%?é tﬁatll%%fl ag’g%lozi tion further conprises
a mal ei ¢ anhydri de copolyner with nethyl vinyl either.

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. A method for inhibiting bacterial growth in the oral cavity comprising
applying to the surfaces of the oral cavity a composition comprising a compound represented

by formula (I):

OH OH

ey

13.  The method of claim 11, wherein applying comprises brushing the teeth.
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15. The nmethod of claim 11, wherein the conposition
further conprises an agent selected from an

wa@pieoalesul us agent, a phosphate conpound, tetPEBUS2005046241
pyrophosphate and trisodi um pol yphosphate. 16. The
met hod of claim 12, further conprising an agent
sel ected fromtriclosan, del nopinal, cetyl pyridinium
chloride, a zinc iron source, a stannous ion source,

an antj i nfl tory. agent, and botanical .agents. 17. A,
Ht hod hsfnermﬁgggkaﬁpﬁb, whareig HReccoRertign ?\HFHS? FPUPRgses a maleic

anhydrfd@%%ﬁ&xﬂr@f@l’ifhﬁﬂﬁrl $inyNGim@r, conposi tion to the surface
of the oral cavify, the conposition conprising an

anti bacterial effective anount of a conpound

nepr eg@R hthod s tRIMUN awkdrdin tHBeontfd8itidR ti@itr 8bmbiidts Bh agent

17, wherein the carbon atons are i ndependentl|y
selected {riony 4n antiedlcwis agest B PhPIPhate ¢ompoundrteirasasivip @yiPhesphtarnd

T i n.the conpound represented by formula (1) is
HBOduéggg@ﬁﬁkﬁhﬂ%he conposition in an anount of about

0.001% to about 10% by weight. 20. The method of claim
;léi e‘(’:“tizlg ﬁeﬂlo'a%f%&@%,' ﬁhﬂg‘e{O%t&lglﬁlgla?% ett';?l@c?tec?ﬂgﬁQﬁQlBsan,

romtriclosan, pyridinium
delmopdidl preiyd @ yridinminnchloriden a g iioe so@cs taastrmooss b SO e AT enti-

inﬂamlggtoraynggleh% alt’]nfdlb%glglacta ggénggent and botani cal agents.

17. A method of maintaining systemic health comprising topically administering a
composition to the surface of the oral cavity, the composition comprising an antibacterial

effective amount of a compound represented by formula (I):

OH OH

@

18.  The method of claim 17, wherein the carbon atoms are independently

substituted or unsubstituted.

19.  The method of claim 17, wherein the compound represented by formula (I) is

present in the composition in an amount of about 0.001% to about 10% by weight.

20.  The method of claim 17, 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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