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RELATED APPLI CATI ON [ 0001] This application clains

priority to United States Provisional Patent

Application No. 60/662,991, filed March 18, 2005, the

contents of which are incorporated herein by

ref erence. BACKGRqEﬁI | [ 0002] A nunber
of disease conditi gEgFeiEEESIE%PﬁQ%V\I\A th the action
Antibac@tiabRGt @&ubstifutedt e difyatox§Biphdnyl CHRRb@ldsPDatieivéssand Related

soft deposit that forns on the surface of the teeth as
a by-product of bacterMitheffowth. G ngivitis, an

i nf | anmaRioRR IQEF]%IFEyI@@E HeyREf ATRE AbFEICAREOA! veol ar

bones, 1s genera believed to be caused by pl aque
[6eQ1di ngThisep@icatioracigintstpeiotityxto AGited State Ragvikipng Pettutt s

sopie 0 BN iR PEDAL B R A o

herein bl sefgrene al | y bel i eved to occur where unrenoved pl aque
hardens into_cal culus (tartar which effects the

peri odont al Bﬁ&%@@ /@FE YERHr t ar conti nue

[0602Ui | § rkdhbef HEdiSHAEBCORBRioRSs 419 abBERHAR withth€ BetfoAbrbE@Ea
to continued infection and potentially the |oss of

in the orplecavity. Pogallaqus ipe exfedapogt thet foams ehtseudposeddhaftecthasa
by SIRPIA00T it ORRLSHL 2 MBI SR HIREADPLRISH Al

I"ons “suchn as
alveolarivokshiseshasllpbelicvad®she cApet by ataqoa calsingrbiattoas bied thakoxins

' c ositiops in the oral cavity tends to retar l.aque
formed PP AR hebdeea. G it HeuoReviipuoBys fph Gt or
tartar foRfdtion| PeMeddRtitit Fakterfly BdMel QPOIREUBIhEOTROMBHE P13

dentifrice conposition depends on a nunber of factors,

hardens jie Felen g(ttve). prhecheritoets die retdentildigragnien s plaqae anrbipriar
continuéCtBtbﬁﬁé ‘ﬁ%,etg%‘%%ugs bég?n %%&éa@; wiif ¢ @gﬁ){oec’onﬁﬂeh%faction and

at i oni acterial conmpounds and certal n nonionic
potentiaHpthelasstoftéedll. conpounds | ose their effecti veness when

BT Al B A SR AR e
incorpo2fed B @k £ Sarel BmFBENonsEERRGESthpdste dndl G Bhwashedordrthses e
Applicataicl;]g ci)fba%%i%)z?crtei:riaall cgrglrar(?s(i)tlijo%g ?n tthlg %Eal ggvitr}]lotgnds to retard plaque formation
and related oral infections.

[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 that include honokiol and

tetrahydrohonokiol. The extracts have been found to have antibacterial effectiveness when

formulated into, for example, toothpaste formulations.
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show t he adverse interactions with such anionic

conponents. [0005] Extracts from Magnolia officinalis
woOheteaioreagt er "magnol i a"), and especial ly fronPCnaIS2006/009046

bark, contain bi phenol antibacterial conpounds that

i ncl ude honoki ol and tetrahydrohonokiol. The extracts

have been found to have anti bacterial effectiveness

when fornulated into, for exanple, toothpaste

[bowerul asiees prQRAGH frdR hERLH Soudls B@%}f% nlflz{ Blif &eWathble in

.sources such as magnolia are variab conposition
composiHpRyandyontsimFRn corapnvpdueiier tharhtbe partiawlat dtivpsfor whidhahe
tract i LNES ' . i s _prepar.ed.. The .node of
ot 8L TSI, B4 Sl SoB SRR TPl e
so that itghemmedierble bdw adteratiba inistrudtsrewf el thé ettt b@Mpounds would

alterations i.n strycture of any of the_ extract
ottt s ot erat HE a4t theipinpeiien pihe extacts can vary
from seagdif 10 GdsuR BB Betwhkéh didiicht 8 arabRalGesBRS| Ad PRsRk thbre
) exiracts can vary from season to season and between
antibactegiak achivy, pf @’é@ﬁﬁ’f"&’ﬁﬁn@a}’o 1,s§§i fepg optimala result, the

anti bacteria i ?@%E invivo is far
from opti nal bE%gS%%%ﬂlgﬁr\ll gﬁfﬁ H ]l(lﬁmﬂ'l ON [0007] A
[0003%s ok class -3b slidubstitited 8 -Aibgdtoxgi mdddakiyoxyand -biphenyl
-di al.koxy: .1 1'-hi phenyl conpoupds exhibits iphibitory
compouidf kR niehody SPGB B o SERRLETeR i commstny st
oral cavityhellercampo@uistaye ustt @s GRIFRQUE Bisd/e BtibsRsHASodPéreRtsdgue

and/.or antﬁbacte[lal conmponents of dentifrices and

dentifrioq 4nd Othst gfal eoTRpRIETGmS 0 A BE ITRRSIoNYRdSS R PRV kRempositions
containinédhé @(Hﬁ;i)diﬁla SRR | L i %?H)BB and
) Ifﬁ orally a%%eptabI%§%§%§ﬁg?9&?ﬁnJggféﬁgeé ogﬁﬁgits,
antibactegigh g gatiplagud orahepnanesitiphsara eravide! it tefosh of owsihpage or gel,
i ] rmof a.toothpaste or gel,.a tooth
w tooth PO BB e S R v B o e R Bnitiy
the like. Jhmpni@rcedabioenmundgare antrehiorily sykehesitbBusng thaek®mhel
coupl; c%ﬁﬁounds are con gnie tly synthesized using _
oupling, KR BHLFIW, AR frpetindrtiap siapsithovghppymess ofgsathesis
known ofl@svelopyd Bt th®Brt 84:£BSused! t hough any means of synthesis
known or developed in the art can be used. [0008] The
[9098Ent i Tdw ipveniiprpro visies disubstitutedsti4'Rlihendis phé defiitinexd
[ vatd J.epresented by the structure: and
rqn%emgggyﬁgfygagFihonokioI and tetrahydrohonokiol. Rland R2
are i ndependentlog'H or a lower Ci-4 alkyl group and R3
and R4 are indegendently an al kenyl or al kyl group
having from1 atons, with the proviso
that R3 and R
when

and exclusive of honokiol and tetrahydrohonokiol. R'and R? are independently H or a lower
C1.4 alkyl group and R? and R* are independently an alkenyl or alkyl group having from 1 to
20 carbon atoms, with the proviso that R* and R* are not both 2-propenyl or n-propyl when
R'and R? are both H. Preferably, R contains 1 to 8 carbon atoms.

[0009] Antiplaque oral compositions are provided that contain an orally

acceptable carrier and an antibacterial effective amount of at least one compound of structure



Rland R2 are both H Preferably, R contains 1 to 8
carbon atons. [0009] Antiplaque oral conpositions are

wonresiidesdst hat contain an orally accept abl e capcraS2@6/d09046

an anti bacterial effective amount of at |east one
compound of structure(l). In various enbodinents, the
conpositions contain from about 0.001%to about 10% by
wei ght of (1). Wthout limtation, the orally

R e R N R R

weight o8 @[?1 JTWahan e, tkospioy sietstalsle cﬂﬂeﬂﬂhaj' bequmdmaﬁm aln
ot her enbodi nents, the carrier can rise a %@

powder qagEcE; orpHr Ahat disFrl¥ s HroB RentaF &Viy Ve 5sric PRenfs et

an oral ehﬁ?oﬁﬁéﬁlfn Rfotier tRBbMRRAEHR ba¥iR} canftohPPikéla BAWIREe. Fhe oral
mouth rinse, a |ozenge, chew ng gum and an edi bl e

compositomsj ape pl@tvhied virgmusly infhet foem obarinosiveste r elcd tegth mwd%@t

mouth ng%e?]? go% g%n cl%wnlég gl.lmq a%ﬂ'a%%g b?e Jﬁ\?\}él 6?1tepfo'n%9 o?‘thg%gﬁ'@hsmon
include ﬂﬁhﬁuﬁhmﬁthﬁ)ﬁﬁa Il@ﬁdi sﬁlﬂlfbmsfof hzﬁhtlr@ aed@thl bliréaceya Wht[?ewabzl/lpe by

smal | er such .as s or | n. ot her
towelette Fp G R SEE oS PR IO TS T pE A BNE OF Sht AN Sy M Bl o
InmﬂHMEQQ@pgg&¥£@§cﬁpat contain at Ieast one hunect ant, at

| east one abrasive material, and an antlbacterlm

[89K03 ¢ t | e therspdiatentst the invsntighrrovidanioalaas? oBgdl uct ur e
compom(l!)ﬂs* thét%o}{t@t{ﬂ ﬂ;l'e'%s #&%ﬁh{é@@hs at lgﬂ?oﬁ%}zﬂzm%?ce@aﬁ R an
nmpositions further conprise an antical cul us agent
antlbactemd: bifesive aphogpiiat least onqacmmi)unét bf grusaitre (gl In wowbs ned

embodin\émép&s‘q.g}seﬁ%;ﬂgaﬁ%gca?n ?c,)ﬂrrlﬁpcotsﬁlgln%/ ﬁ.l%{hgrgg( [pgltsggﬁ g%t?caficpﬂus agent such
asa phom@s@b@n’u @Iﬁéfﬁitix&%scoﬁiﬂﬁﬁbﬁ-wﬁ?/s}hﬁleﬂe h@ibhic @blycampoylngs.
(1); 1-70% by wei ght hunectant; 1-70% by wei ght
In an exgypplay] spebodBiIb e D othpasie or @#&wp%wfﬂmpéw%s odi um
pyr ophog Biatse; b WefRhi ofddthpbudPl;DY wei ght sodi um
tri pol yphosphate ( §TPP) [0011] I'n ot her embodi nents,
the i nvefidyedry weightildectantyet hod for i nhibiting
bact eri omﬁh n.the aoral ¢ V|ty of a subject
ani mal , ﬁhoﬁh ‘ngmj%nﬁ“wcﬁnmcoﬁ%7|5|ng applying to the
oral supfaces bofweidhe taﬂabocﬁmﬁ patdbhddphata (BSRM)pact er i al
conposi tion conprising | east oneggﬁ ound of

structu}éo(ﬂﬁ”W@ﬁmVQ¢WHU§P%WB@&PW%% he net hod

[00¥q! Ve, fhdthibddintdARs, Rk RnBRYploliisd £ theolor inhibiting
conp03|t|ons contalnlng conmpound (1). As above, the
bacteriahgrowtginglagoral cavity of a subject animal, human or non-human, comprising

applying to the oral surfaces of the subject animal an antibacterial composition comprising at
least one compound of structure (I). In various embodiments, the method involves brushing
the teeth and rinsing with compositions containing compound (I). As above, the method can
be practiced by applying the antibacterial composition in a wide variety of forms such as
toothpastes, tooth gels, tooth powder, mouth rinse, paint on gels, dissolvable or edible strips,
chewing gum, lozenges, and the like. In various embodiments, treatment of oral surfaces
with antibacterial compositions containing compound (I) leads to reduction or elimination of
plaque, to prevention or treatment of gingivitis, to amelioration of oral malodor, and
prevention of periodontal disease.

[0012] In various embodiments, the antibacterial compounds are selected from a
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be practiced by applying the anti bacterial conposition
in a wde variety of forns such as toothpastes, tooth
wagebw/10ia8t h powder, nouth rinse, paint on gel BCT/US2006/009046

di ssol vabl e or edible strips, chewing gum |ozenges,
and the like. In various enbodi nents, treatnent of
oral surfaces with antibacterial conpositions
cont ai ni ng conmpound (I) |l eads to reduction or
eli,mpatio f Rl aque,, L Q. prevention or.tr .of

ctss of 357 DHER2 0BG b BREGHE T Pnlh o} AR
prevention of pg¥riodontal disease. [0012] In various
enbodi ments, the antibacterial conmpounds are sel ected
fromacl ass o

3", 5-di subst droxy-l(ﬁgbiphenyls,
repr esent ed e. where and R
i ndependent | opr esent\agratkkenyl or al kyl group of 1

to 20 carbon atjons, withj|the p?%viso that R3 and R4

are not sinmultapeously 21propenyl or n-propyl.

Structure (I1) correspongs to structure (1) where RL
where R*and RRandependsotihrepyaderdge plkepd 01 3lkyl grospal trdfbetirbraratens,

. f | d (41 h. ] R |
it B ESGERCP a7 st
correspoiiske wﬂwﬁg%é (1)) gﬂlezd iy eyletRz(hlttlﬁjl’th apdroginrent tS on te of the

IS an_a ou 3 O | n
(BLRE ny 1 gor8E Bbedimes PEHEICERBIA %’@rﬁﬁg%"fﬁ e g

groups. BEhEEnR8inldA, SRR’ ahdRY el 048y BRI MR REtSther al

conposi tions containing co ounds (1) and/or (11)

embodimsntsj it Off';thﬁ gobpst ke rﬁné!R a$ 41 a;l \erewmgdribgothenip an al.kenyl
aroup. 1§ QRS Eh ST ELLPIR! ek 0aae LORLH iecsi ze and

ure enyl groups and R4 are
embodinfeatseeiabcbrmsaiohs eonngaining esmip@ochde Givbindiat (I exloibit antibacterial
sol ubi it and.bioava%Labi iﬁ in the conpounds of
efficacy eqrppardhle lcompPsiinRs (opAMINgTie cggﬁl?mounds of structure

[dd14] andrHel dide ah@ RGkuteo iR Alkﬁ!og afk@i(ljyl Bk &ips @ ahd RO el sl ctel
an

_the conpounds between a |ipi¢ \|d wat er phase is
to achieviegfdesizedeepmibinaion of srdukifity|apg bmaygilabilityByike comperpda obf
hLha . ¢ | hWEHALES be BplddB1dBle;
S“““”“%E?S%dgp'§ﬂ§83@b??bgPgﬁé??gﬁqygﬁgggﬁ§@a§,etﬁe Iaré%r
distributichef treaoppoRBsdiativeed a (ipidand water phagphe reflebted muarb@ne of log P

carbagn at in,th | kyl or_ al kenyl groups,)., .
well knof g st RS IgF 4 5 vokop BB ifirte ndop BRae i d o s s
preferreds Ofrifdnkial Mhd RrgéatiRIgroupd &> sha R* fe., tthehighe WiRsnuRbea BlcdRbon

~also affects the nol ecul ar wei ght and. thus. the nol ar
atoms ingpatkyl s rlkearseHgl tabishss the SP?ubagy i, lpid an%g}wio‘ﬁ?ﬂ tﬁe
sohlubilit§i ﬁls\gate{. iR SR ale %%hiugtﬁ'ﬁjcégﬂ e Biso afGs HeQMISCus? vidisht Bdd

are selected suc the solubility of the conpound
thus the fro)an amatieiroficempeyats O oy(iBatelverepbes aniaBose. Sinsynreigrred

embodin'cx’ern?,a{fxee zcr;fouf%‘s“l@ e R s(?efle%Ee%%luXh &191‘( #P rs%l%ility of the compound (I)n
water is 1 ppm or greater, preferably 5 ppm or greater, and more preferably 10 ppm or
greater.

[0015] The compounds described herein may be synthesized via any means
known or to be developed in the art. An exemplary synthesis of compounds (I) and (II) for

the embodiment where R! and R? are either H or methyl is illustrated in the following scheme



greater. [0015] The conpounds descri bed herein may be
synt hesi zed via any neans known or to be devel oped in
woOheoeanig18 An exenpl ary synthesi s of conpounds eCY/USZ®6/009046

(I'l) for the enbodi nent where RL and R2 are either H
or methyl is illustrated in the foll ow ng scheneA

di brono internediate (I11) is alkylated to a dinethyl
internediate (TV), which is denmethylated to arrive at
conpound&m(\o Compounds (I'V) apd (V) of the reaction

, under

7 ) 2 i O%E’. shown.
R- X reprrsents an aIkyI or al kenyl hallde With R as
defi ned above fBr R3 and R4 anck X representing a
hal ogen, pretflerably brom ne. Wien single halide is
used in the Grignard reaction, an empodi nent of
compounds (1) and (I11) is synthe3| &lcwherein R and R4
are the sane. If desired, a mxturg of halides can be
used to prepare embodi ment s of occconpounds (1) and (11)
wherein R3 and R4 are different. In various
enbodi nents conplete or partj ation (shown as
conpl ete denethylation) of t structure
(1V) proceeds according to kney# Z
illustrated in the schene by s |rr|ng wi th boron
tribrom de in dinethyl ene chlbride dt -100C. Starting
materials (I111) can be readily syithesized. In a

A dlbrorH@ mérmzufater@n% AR 8ed tB a'd@rﬂ@cﬁﬁ' ifRhBediste POYPHERN O
oxyphenyl boroni c acid &V)e an internedi ate

demethwaﬁ@d tomsnﬁaﬁ wpaees (¥)- f(armmupdﬂ prd @R dXesspetiop scheme
correSpofggogw@a“&emg %f par{p gpgl}g@gﬁeg%gt %33( Gl d i n‘ﬁHh Irfe

presence o phosp
d1b1omopﬂﬁeﬁﬁailaiﬁbmlbd3aihﬂmed dnﬂeMmpl'eaBmddr camshgonat éilrlghgldireastlcm

t r abut ammoni u om de. n .o
condltwewp%ip KX o BB DAL e A SF i g dped Hove for
R® and FRR0) &pﬁtsel%g al 1036 pRdTetablyibydBme. WWIthlaQinglehalldOshbkd in

Gt her non-limting synthetic routes to al kyl and

the Grigpdrl eppgfion eimsothedisncat Olsqopmperngdsdd a@ﬂxllhwémﬁlrsal@r@e&%n
and R* a'r@%lglsgﬂé eIf:ldes& 9 Hl%ﬂ‘?llg of hARek ¥ d%/ ﬁvge? E& gnpzﬂr@% %?ﬁmeﬁts of

ronoil nt er ne iS reacte al ken
compouhxdso(ifi ohe ([T) bvlha&trr]%ft ad R'rd dicfemnt. dnwatlowseelﬂrrddudqamsemlcﬁ: or

ene 20a r de to
partil &g RO B AT et gh ARG TRt A R
proceed§BIcBiing BknSHaA\Whocelllies, alusengd 1ﬁmﬁﬁﬂiéﬁﬁ$y%@&1@kdlt13@chon
can be reduced to form correspondin aIkyI conpQq unds

tribromide g1 dpgthyte chietife il 9" GnaPlagingrierént (1He 5B Hediby;
ynthes&éci 'Ihl%tl{oﬁtl i mﬁ% e)?anﬁ tlBé((La%s'omg 06%@ tg'Z%etﬁgxythnylboromc
way,

t bronp i nter
acid to give an lntermedlate that is bromlnated to form (IIT). In an exemplary embodiment,

the coupling reaction is carried out in the presence of palladium tetraphenyl phosphate,
potassium carbonate and a phase transfer catalyst such as tetrabutyl ammonium bromide.
Bromination of the coupling reaction product proceeds readily, for example at 0°C in Br; and
ethylene dichloride.

[0016] Other non-limiting synthetic routes to alkyl and alkenyl compounds of

structures (I) and (II) are given in Figure 1. In one alternative synthetic pathway, a dibromo
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10 is converted to a dial dehyde internedi ate 60,

foll owed by C ai ssen-type condensation with a ketone
woOenwnpidigi ed by acetone) to form anot her i ntePaEMAISAi06/009046

70 with a 4 carbon chain. O her ketones can be used to

provi ded chains | onger than 4. The doubl e bond and the

oxo group of the internedi ate side chain are then

reduced to form corrpound 80 with a saturated al kyl

1ntermed1at?a Ld’] S rgacteﬁ?{xf %FC L2l %néfl Qr%nﬁ&é@ s&ﬁt?&' ﬂ?thg' t!aﬂ%%\;eaér%dﬂﬁents

groups renov
of 2—bror40prd1bdmd |20x ynd:mrpﬂ) broosd4Bh) t§ HRRTAlkatyd c«ampmtmdsﬁ% argll 30b

conpaund of i.nven f or mul t dt ther. with
where REGOGF 4FF retish ot HOVE s ARieaR oBegTaG 8 T A con betbdibea
to form CoRRRRAInL ANS/1 BMpRRIR4 0 DY, With f)}ﬁ[(ﬁﬁﬁl SUsdyuas dealkylation

referred to above. Depending on the form.of the

(ﬂlustrat@cbaﬁméqmqﬂmhauomh@ %otligl 24 Ia@e@tb@ra}:@r@adame|d&r0@aﬁnt5@1%hate
101is coanEHé'H tg aQﬁe{lﬁé erﬂfé\ﬂg?er 60C ﬁfl#o'w%ﬁ b @lngs%ﬁ e Ridnd

arrier, ase, orm gpoy r or
with a kqmnie}(ﬁmnmhfad dbyStoetomﬁ) tcﬁ fm@m&]nowa:r inusediatepOsvith hsarbén

cvain. QN E S S DT Bk RSBP SRR A0 e
0X0 grou@fcff ﬂ&t 1hté@m&ﬂ£tbl @ide icBaih Bretthen fe@iided & foeintdo@tpoand 8@tk a
xture of conpounds repres

saturted I SPP TRy AL i e e G HOTHES S bBGIPS h be
removede&S ﬁe&r@ ik RbSPEdnaahdSddi tion of separately

ynt hesi zed conpounds or from addition of a reaction
[mlddi uct Tlmmtlhaqwrm@ cempound of theghvestips is formilated pegethsr wih

an orallyhagggtﬁlg%ﬁrggn%o grdw QralrF%]’gné)r%é}q?l%lhavn%%]\%ltle O#ﬁlt%ﬂs such as

rrirer 0 conponent
referred tdubove. dDa;bendrnglonCIhmﬁmmidf k@ercemiposivibm, ¢he dialy acceptable carrier

ntj bacteri al Qund or .c ds of struture
cam be a YRR LRBHIH S aétsm}%%@ml@&ﬁm A P G aoﬁlim
formlng%HE,ﬁQk Bﬁt%l?meﬁsh&d%@roﬁl' er enbraces all of the

Aponents” of the oral conposi tion except for the
[amal bacYeriquslcompagitensdf the)nvention eontrinas pealbysicogminble earmsr

and an aﬁ&lga%[e’?'laf e(ffe%ﬁ &Hltt %f § }?ﬁlﬁ& |dl) n?ﬁé 13 &:UIVQ Qﬁl‘égﬁt%‘ﬁﬁ e form
ers, es

ke at are conmon
of elthermrmi%‘lstcﬁﬁ}d)uhd ope rrﬁxmsa affcompoﬁﬂds lrd:pld:SbEtedlby s’lm:tﬁne fHt |Ao n
carrier, uh)t[tjﬂer or o her | at |

mixture BB Soni i b HEP A BIom CHECBF QR PPI B ER g o

synthesikdll ddinfo8AGNr HWRAY 8ddieRETA rBQ:n@ﬁl pEodntieoshtairdRDe Ak @ oIn
the context, the oral, conpaosiitions conprise other

substituigrRsuae ok tiergrawpaif | Bn X ke active conpound (1) and
PEIES s AL e R eV UG
compositibnsd iedhicnthe antilraciesin cawmyonehoscomppundseofatrétbedert al
formulat(zegra{g)grlfI chlsve (illlgrédient. In various embodiments, the carrier embraces all of the
components of the oral composition except for the antibacterial compound (I). In other
aspects, the term refers to components such as inactive ingredients, carriers, vehicles, and the
like, that are commonly understood to persons of skill in the art to function as a carrier, filler
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 the carrier. However, in all contexts,

the components of the oral compositions of the invention can be divided into carrier
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[0020] To illustrate in a non-limting exanple for the

case of toothpastes, the carrier can be said to be the
woaveribisasect ant system that provi des a | arge PCamiS2®6/009046

by wei ght of the conposition. Alternatively, the

carrier conponent of a toothpaste conposition may be

consi dered as the water, hunectant, and ot her

functional conponents other than the antibacteri al

ext, the person of skill in
cmnpmw?%éniﬁ%a¥$%%§ﬁacmnu%ﬁﬁfqﬁ e toothpaste conposition
[00%]} Ial 4} 1lmt1’6tegmh hbl@:hh&ﬂiﬁ@éxaﬁt@lﬁibtlﬂﬂ&a{d of taothpaates, the
) ora accepta carrier for the ¢ und
carrier cap|bg @@5 ,tcabeethf: et pmethltgymttﬁxpt PTaYads: s a ﬂge @gét}qngbry] wel ght
of the cmﬂ SRt |Mte‘ﬁ%’ﬁ%19%@ darkier &ﬁnﬂdﬂ@ntmfa%dt%a%&%{npbélﬂbh fhay be
mponent 1 n which the antibacterial conpounds (I) are

cons1dered| as Sl wader, bumelitaypend other functionpl seppangbiseothes esndee  t he
antlbactelﬁl%trs&lste ! nal\?hage%nf {h? c!) te nﬁll%r ?}s&? gf % \Aﬁnotﬂp Ellt %&ﬁ:obﬁ\gesstﬁét'ttge

eria i ssolves's y Int
toothpastt: h@mp&ﬁion&m)hfaﬁﬁ%th amtibixaeriad adpipounds (hend mgorgliyrageceptable
rrier comprises a gum base, while in an edible
carrier fokf iPMPPHE carrier conprises one or nore filmformng

[mhy Mere-ilth@Qa2irthd?, la mebth binse, aedtries mgmleﬁﬂy cbidered to
oral conposition, in whatever form inclu

be the watertalashiet lequiihporensimprsin aidiqh) the alalbéeﬁeﬂ%lwp@peww rrg dissolved
or dlsperrgre‘@{3 21? F rd}s@c;lsabflé)lrog% tgg,ntﬂe 951% 1r is %&ﬁéréﬂr rf?l'érstd(‘)ﬁ% b&ﬁﬁhse the

S neede rovi conpositions with
solid mattieshaterthl fraopiesdives slomAwIdl uhe mmth tachd arel svpfiregsiinthe mewth. In

. functjonal. mater.i al s ar I
chewing gy EHO BB O GOT LRy EISCREBS B Gy ey |
comprise8 8P 6S bl f@ﬁnfh@@olymeemtl on cont ain an antibacteri al

effective anount of conpound . In varjous
[M2Bbdi deall of therbays sxpme eéfth%lPraEFW’él?,‘ts}tVé‘ ‘&ﬁ%‘lﬁ‘ﬁ‘?"e’f forpy om
includes @?%Etegal%?nébﬁﬁs go&lgult%gfé’caﬁ‘ﬁ:? ﬁfjarpaﬁ)p}df'iﬁaﬁeqbﬁﬁ aR1oak

he ora ition, for exa m 0.01%t o
actives oaflmuuorﬁt%na‘rerlab @Q@ded tqmcdeamm @@POVFWQH%Wﬂb degingd

var [
mopees SRR 4 o LA PO B RRAAT 00
[6023] t oahhdicivhler Shiokgicell§ eatkptisle ammfmtorail $omp()|sa1hd>r;s odithe
| east. about O. Qé% nd nor fer abI | east about

inventionCaniup 2F RALHGHEH BBV SR ULHOMBIERY (L HSGHREE (1) i s

embodm&'h?ss S0 hntictBrid Rt ERR_’ShBundi8 |fronP£boB@@Vd@f % 3 alﬁ)ult e0%! bakd
1% or nmore, to achieve a desired | evel

. of
on the tosah wickght ofthe atal sernpasition, foxskaraplp frome@HI6 imabquf 5% @ about

0:1% to %bogp‘knl‘lé atl%g ctgfé a?‘{(/)ugﬁﬁ Va%g /?%)r%ﬁﬁﬂgé én ﬁg%ltm 6¥me rorah ess,

re pr erab
composition. For example, in toothpastes, tooth gels, and tooth powders, an effective amount

is usually at least about 0.01% and more preferably at least about 0.05%. In some preferred
embodiments, compound (I) is present in a toothpaste, gel, or powder at a level of 0.1% or
more, to achieve a desired level of antibacterial activity. Normally, compound () is
formulated at 5% or less, preferably about 2% or less, and more preferably about 1% or less.
Concentrations in the upper end of these limits can be used, but are sometimes less preferred
for economic reasons. In various embodiments, optimum effectiveness is 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.
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Concentrations in the upper end of these limts can be

used, but are sonetinmes less preferred for economc
woessanis | n vari ous enbodi nents, optinum ef f eBCTASLBDSES09046

is achieved at fromabout 0.1%to about 1% especially

fromabout 0.1%to about 0.5% or about 0.1%to about

0.3% wherein all percentages are based on the total

meight of the oral conposition. Anbunts used in tooth

Amounts g 1Sn too?l‘?% Q@o\@?g&% %g ahly Lt?ig EH Fﬁ%e»hk%ré?e (‘5 a]ka{b:f\ﬁ

used I nt pastes.
toﬂmmeuﬁmuthma@h&s and rinses, an antibacterial effectlve

amunt _ of i.S no nally on |
088G Ve Famguh esrsresrrr gt P S el s
normally bl@ HRlloRér Mth@ab@%—?&ééﬁ ThRidapi) codpolimd @bﬁlﬂse(ﬂ%adevel of
| ess. Preferably, npound s at abouéﬁo 5% or

about 0.00 ¥4 01010 TP 105 o1t qrdess. %Fﬁf@fﬂélb’a‘kﬂ“ipou? Tgishs gt 0.5%
or less or chngc Yhod Qlolegso BretBfab 1?1@585% odrey glr()'OgJ‘ﬂﬁl) eibRdicMERtGrious

ound IS present at from to 0.12% by
embod1mm-:ts g;bmpo@mD(ZB]s piRlsent ot from el to i@ebnwetght.st ructure (1)

[0@%@ odi ﬁﬁﬁ ¥ta%gle§% é&liel ufrog §t{fuc élg)\'ﬁ s '3 él& It(\yl\%{lfc%gﬁﬂ)gulglchz

illustratesPdnGenitidinént By §He0ig € 6f Aituotie dlﬁwhété lRt1 Iaﬁ(lth2 arctboéh a hydrogen
ant i bacteri al conpound of. acti

atom. In pgjiieriodhe antibaerond] P REePotrd (A pBrREI o gt Preizasdnt

functlonaYﬂlr Te‘ﬁldﬁ a?@lﬁlfag%é 1'11Q/Qﬁo&fco%%sﬁlﬂﬂse&tth@ﬁverﬁ%h SHE! Rbdeahls
ude, wthout Iimtation, abrasives, hunectants,
include, \sltthq‘uabtnalml@, a@mw@ahmq:qt@wag@rﬁqcéant% AtERlshlas @gents,

thlckener\é, vsls%%‘sgi t1¥105r? glgi %n%cgﬂ S%gé4t§ &Ha'V?%r : gﬁ%ﬁgrﬁnts fa'd@f‘ﬁ%ﬁﬁnt S,

ol'0r'a ' Gnal I’bac agent
antibacteA#ltdgents, dﬁmbﬁdarm) hnti-unﬁalrrmnammcompommm aﬁhmsqn arlgy e agided
They dded th s
to the paqte@i gﬂgrégmeass g\?rp%ggzegg]eg aﬁsg I‘?\nq 81% ogfls ?ﬂtgee 81‘ra(ljl'%'lrg}§dsmons of
the mvenﬁ@ﬁ'@%k&h Ba@lntehddevent i on according to known
met hods. [0026] In various enbodi ments of the present
[0036Ent iTo nariewsembodimentsat icgressnt nHetioRayheg g carrier of the

oral care %8&?8& iri R Qollicﬁorsaoﬂa'stg tﬂE iaal P@Iﬁ;@sﬂu}n ef@faBly CHPRSE 4 dhily

y conpri'ses enta y accept abl’e abrasive
acceptabrmbmswalmatmm ozlrhldesrevm ta eithei pblesh tb@topéwntamel erquetide a

id
S5, P 5P I 28 U Th O P B
prempltai%ﬂg}lﬁgﬁ Cg%hh@ltcl\%? eﬁbd;_diglaﬁts mgwmam@% oflimakditsd by J. M.
I NCl ude r rKet e
Huber arg WG GRS XA, SVLOBENTLY 155 83 O RRAEDERT (A SBoxma
Davison @1 1Inn:§t1 @péd)f WhRNGEERL &LEY I GthONisefuYMedRfrid Mefivis FRlude,

ntifrice abrasives include, wthout
without lhmmttoam scmrum swthiphesphat.apitessiphaneaplipspletes itigglcium phosphate,

dlhydraterBB &wﬁcmmp P osp a’[et gllur%%{u%ll éiH&RQ, %ﬁﬁﬂ%& Glumina, bentonite or other

siliceous materials, or combinations thereof.

[0027] The abrasive is present in an effective amount. In embodiments where the
oral composition is in a solid or paste form, the abrasive material is generally present at about
10% to about 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.



di hydrat ed di cal ci um phosphate, alum numsilicate,
cal cined alum na, bentonite or other siliceous
worb@rioed1s, or conbi nations thereof. [0027] TheCT/US2006/009046
abrasive is present in an effective anmount. In
enbodi nents where the oral conpositionis in a solid
or paste form the abrasive material is generally
present at about 10%to about 99% of the ora
an]t ' s%‘l fultBer SEb B EILAH SR MnSof thd iv@foh %Bﬂn’?ﬁses at
ria present 1 n anmount's ranging from about 10%
least one Itu@n@bmu tus@fﬁp/ﬁo( Exampdx erréenthaydeningob  ioothbanie URPDoKpesure

b
T R e
alcohols shisH Ad@Yceibasibita iylitol @ﬁk[ﬁ(lﬁsmbleonﬁalo\fvelgh@E@s{ evivsthnmectants
conprises at | east one hunectant, for. e
also functics 45 SEGRERETh AP BReFT TRYC élflmactﬁ%flwggf’ {)’ ?F%S&B&E%f‘ng‘“?%‘m
of about la/% [0 oA 7(5%,3110{ ¥xaﬂ%@@ﬁoﬁpi% tO LRG58 alcn 280 UBAA 25%, or

Ing wthout limtation polyhydrlc al cohol s such
about S%aesalgjuydﬂ%lbry W@Qﬂ@ft@lcomy$lt1®ml and | ow nol ecul ar

[Oﬁg%]g ht PE er em ol ee%ﬁQ%ém?J)s?t? II &Encﬁé 1nggntﬂ§1 COfnpnseS at

et e S are optiona
least one Qlr2SRAL, ulsdfulafof @iaaiplalmimuﬁipamiﬁhzd)mhtr cb%pbnerﬂ:bqﬁ}he 70%

compos1t1f2)g(r%1c? é’lfaelr:reglﬁg)a?aVbl %I{h%l’(i& é 6@?9 ﬁg()/q g%ﬁlﬁ% OA'): tlgtalastl)lr aée

through d%&iﬁ%ﬁ% Hh @b prbPREWanl Bhod a‘gttatlidn £ur, dheng BRbEdE fRthta a
mposi’tion of the invention conprises at |east o

dentlfncesqsprrtpas:ltlalm pf thg éwfention: oinyeorakhppesepiable spbaatansi mess & Y_‘Sglﬁ]é pre
anionic, non}r@gcccgg&n} Lerlf: hen %Q;ﬁpe(aﬁ '%ﬁt%le aRenic réﬁff%?%t@fn@ﬂlﬂg Gllthout

I n cleaning the dental
limitatiorswittReduliié st gif C@Qct lﬂkﬂsnlf%ycﬁs auiﬁorla@dpn@x@gbfeemdﬁaﬂf (parfatty

agi.tation rushin ti
acid, sug oSt BBHF e Hiecen DORET O Ao PRy il sfifse
include s6&UfnastrgNful fafDsddieh cW@h@ﬂln@{c%h&Bh@aﬂslﬂﬁonﬁtemodmmlamyl
anphoteric, can be used. SU|tabIe ani oni.c Tts
sarcosinatq epdiere lary Hewihiongtes sodimdAURER a0z yiatfANd S%%PF’S‘P g‘f’cy

benzenesggf' 1%8 . b 1eSHdhi ﬂ{cesﬁrfa@téﬂtg RRALE difBRaghYARh ipdRXa®brs,

‘fatty aci sarcosi nates, taurates and the
polyoxydth}ﬂcme sbelhaB Bﬂaﬂ.sl faéy ebcahqi ethoxhtes. éledphendl Whaxylates) igeisgs

I
amine 0x|1£eﬁ ﬁﬂg?@fep oa% ”{‘%S)f‘{g fhahlily I]ﬁ)&(}%%? g‘b?y RO RYliable amphoteric

sar cosl nat e,
surfactarSOidb AR Wwadsutllimiseibh lahatiees @iy atighatic e¢condzay am@ttmg

and sodi um dodecyl benzenesul f qpnate.  Suit onlonlc
amines hayipg ap CBATIS NP UGS THBHAS aEeaF?lS‘?Pab%Sﬁ%B

phosphoﬁ)ﬁ% YR% f?&ﬂi‘é’é}%ﬂ‘rplé@ rc@éotaﬁfpdcﬁ)%p%ﬁl Betafhal Ove at ﬁl@f&ﬁurfactants are

oxy ates, kyl phenol éthoxyl ates, tertiary am

optionallypiases, in b.éota aamqunphﬁ@phti hel%%e @k‘%‘t 1Qffoafor yrananlp plut Bé)é%
to about g% or aIB(e)utl d {(’/% ‘to 2t ?‘%l b%/ v@ggln%tf@r{e' c%mposmon.

[0030] Tn another embodiment the composition comprises an orally acceptable

anticalculus agent. One or more such agents can be present. Suitable anticalculus agents
include without limitation phosphates 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-
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surfactants include without Iimtation derivatives of

Cs-20 aliphatic secondary and tertiary am nes havi ng
wano@nomis c group such as carboxyl ate, sul fat ePCT/US2006/009046

sul fonate, phosphate or phosphonate. A suitable

exanpl e i s cocoam dopropyl betaine. One or nore

surfactants are optionally present in a total anount

of about 0.01%to about 10% for exanple about 0.05%

1,1 d1pho%p%oﬁg%.ld d(l%%ﬂﬁ’ﬁ gﬁ@ 8?{%& 1-hrfid O1 @Q@[ﬂfo ﬁ%}lg’ﬂé Wsﬂmnoﬁf(aﬂehe

I'n anot h embodi ment” th
carboxylie @crmmmdtsakbmofwnpf ileesagentspfoa bXeynpi@ ﬂ@ptaa@ﬂlenetal and

ant I
oo B P PGSR AP B
monobasik] dibdsed dndrrifkspliaheshospithtdspiodntio &nim&tpﬂiSspﬂiﬁth(S@RE),‘rp | e
tetrapoly%%frs;glg?ﬁ? {Sn,%gg 1;3 e?,ztlﬂh glgqlr %{résogglgq{ (93)%8 eqss gsg Igllgﬂc?lc | ddllgy%ro gezl
pyrophos té/ SRELHifeR Pﬁjo Pﬁité! bk aEafifospieé ¥l @E liRe, wherein

fonat es, efi'n phosphates, di phosphonates such
sodium cmOMmadbcbmphaﬂdélymOZaS@lummuf@s Other gseful anticalculus

agents 1nc§1%cg Cﬁ//gqlfc%r R la L o;é'r%els dﬂ}%&(}% ﬂ&é‘é&g@%’%} coﬂ}h{/@&@l’)k

monomer€ i B@Ttéim b?’tﬁbﬂyﬁchcﬂi- @meh;o s;«th epnbayhcadd, (nkdDR)yylardid, and

et han no: 1,1-di spho . I
i ot Nepcidivd SRS BOAR) Sy P ERRRINIR SR
anhydrid€ WENAB‘ @dﬂol;ﬁﬁéﬁ@ |shcHTRY tRbscaR sl Bre WAkl SﬁiN”SREZ@&Jfraﬂd

I horgani c ]ghosp ate and pol yphosphat e sal
from ISPj WaM@%MWi ey, United iieairyBerigac Stiflioghes Pﬁef%lr?dltlﬁ%li“ﬂ'é%l c

agents m?lg&ér %gh%gegﬁggggﬁf Incﬁﬁmﬁg{ydfdé;:y%éégrlhe 300aLRhS TR, fumaric,

and tetrasodi um
malic, glpyriophiosaliatads andissbslihareofiahd dmovgecﬂymrb@p’lhe gpidasech as

odiumtripeta t sodi um d
catenoT e Rei B NPEST: e S SHATR IR SRIPLEL0S,
present 1P He@SHMbbH inaRRAtakUlus@ffetivaised hlﬂnoﬁml ﬂyplahld:yldlhwt 0. 01% to

agents include pol ycar box 2ySI ate pol a/rrer S

sbout SOfaFaRBHETIS DS Uy 2008t o ABRLO L ik TRy by et
[(ﬁ%rl OX i 'v&ruﬂfé'e HM% t@%ﬁﬁc%l@%%ﬂn(‘coﬁ%hges a mixture of

acry I C acl q, na eic acid Oor an
sodium tﬁpwlylbhsnphatm@Té’?éim ze@tlawdliummwrpphgsphm (Tgr/Pé%)h% various
Q
B e
embodin¥Y, g filkEtid S8 S8y active iir geetliit AT SPP 1@ﬁ)re§m‘;£ mt ataut Sttd dout 2.5%

ot her useful antical cul us ents i ncI esterjn

and the sgeparragticaeiACHYC FFERCERY ?’%a&weﬁe&“ Satas: CRARILRS"
[6(53&!' C, InfyeBS nbolBhdrfs, t6H dﬂﬁé‘eﬂé&uﬂ'ﬁteﬁ%ﬁhh@r Reipdisesand

s thereof, and am nopol ycarboxylic acids such as

synthetlceaimmcepsémaabnmybtteemlﬂa@retIn engempodimpntafhe rthels anplis
ant.i cal cul u

ps SRR ST FGRSHO 18 PR OIAL MBI bbbl

synthetid atpdgapdblycaboutatdis@iéeticdrom about 0.5% to about 1.5%, most preferably

at about 1% of the oral care composition. In one embodiment according to the present

invention, the anticalculus system comprises a copolymer of maleic anhydride and methyl
vinyl ether, such as for example, the GANTREZ® S-97 product discussed above.

[0033] 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,
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about 50% for exanple about 0.05%to about 25% or
about 0.1%to about 15% by weight. [0031] In various
wenhwdorast S, the antical cul us system conpri SeBC&US2006/009046

m xture of sodiumtripol yphsophate (STPP) and a

t et rasodi um pyrophosphate (TSPP). In various

enbodi nents, the ratio of TSPP to STPP ranges from

about 1:2 to about 1:4. In a preferred enbodi nent, the

| [ I

an a pt g {EF KRR 5d AO LRGBS SR, et
ratio of ab@itilviel.i gl ei-leniting shP&dingnp thesatitalatlusdystgm consistsabout

essentlallgi.;%‘/ ék?oszérﬁ g? a@&ﬁ% S% t8 gggutwﬂée Pclgrg%:nf? a{]ctalbglﬂ 1@‘4 Uihout

10%, andPPbpR B XY maleR MY IR and ittty &irBArbibeli preseht attabeut 0.5% to
E{gnt heti c ani oni c pol ycarboxylate is present from
about 1.5%bhout 0.1% to about 5% In another enbodi ment, the

ab OL h egh G s &%Perﬂ@é&fﬁ@ﬁt*%@%p@gﬁoh of fhk ‘%%Hﬁoﬁ EMPrises at

out 5% nost preferably at about 1%
least one m}ﬁlckdmmgngaht uwfig foompopletp mmpart mdesired epristitiing ard/or mouth

o 2SR, L0 L R O Pl
without 1iB#t4iion cﬁibﬁﬁiers?ilhlﬁhaovﬁﬂ&fbaﬂ:&x@ﬁﬁy]@)&lﬁiﬁ)&ra catrh@enans also
GANTREZ(r) . S-97 product di scussed above. B‘L ;{ g}l 1
aErspit 8Slf he

Known a3 ijsh GRS BHDBERCBHICSIA fHeaR AP RGOt SPPER
polymeréé{l@ﬁ Q@Eﬂl&oy@@t}&weﬁulﬁﬁ M&%BWﬁﬁ&&lu&%@ 9ERIC) aRds MR hbredt;

to about 5: 2). In one enbodi nment,
eg. CMChsedmm, netafat gmmssxs;y@ts k«'mam X@mibare g asahieanddreaeanth on

colloidal§ o %Félér%%lul?lﬁl?m sg -géEtP a@g éﬁl gﬁéey grtﬁé)%ﬂ# Bk O?f;h%} t‘aﬁc&mng

e an vin
agents ar&topﬁoﬂa&ltylp@es@fﬁt imbeatal a.’ino?mﬂ.of dbouta). 0k td atmut 1 39, for example

e an al cul u stem cpnsi st s
aborst 0. GG SEHANEL 1 obPoOrGBY pPeDBH AP S5O0 SOBSTTBR LB
CAREE iﬁp%tlﬂrfﬁ%%%mﬁbdlﬁféﬁ% cobtpdsBioake te idMioRbenprises at
copolyner of mal ei ¢ anhydride and nethyl vinyl ether

least oneprigcosif madifigh vefulgonosamipleiocnibl sytingppeparatiph ofingrqdiqnts
or to protr{ﬂ)lié D8l &H’Bﬁ) Laoflat ngk@ébn%s&'aﬁ IARY %&Hl‘y%@ceptable

Onpri Ses at | east cone t ni ng ‘agent, usef ul
Vlscos1t}emacﬂl'ﬁbleoahd»e iusgaia lrtcltdlr@mthowd hmata‘sfbrsmentﬂg]! odm/trolatmwﬂ&v s

and orgaprpadb el agRE. B e o e VisRRgY M BTy e

opt10na11y| ;m:steatt i QRota PRI 6 Saboat §.01%NE Whowd 3 0%afdd exatiplaybout 0.1% to
Jpolymers, carrageenans, al so known as Irish noss and
about 5/m‘3VéVepﬁ1|t of BarAPPFiUe ar r ageenan (i ot a- carr ageenan)

; ardéglxgﬁ% ataﬁmlell Sﬁgi’g% Cf\}/ﬁbnﬂ?)g%%{% EYEbAL R E)t‘agl W&ptable
source omm)mtfdpnﬂn Oma:trmmcab Slglhrﬁsu@atwndg pk%splaty Suitsblnsonapes Og
fluoride Sona 1nc‘iuc%nf9uor1dea qg&n%%uofophosphate and fluorosilicate salts, and amine
fluorides, including olaflur (N'-octadecyltrimethylendiamine-N,N,N'- tris(2-ethanol)-
dihydrofluoride). Any such salt that is orally acceptable can be used, including without
limitation alkali metal (e.g., potassium, sodium), 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
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col | oi dal magnesi um alum num silicate, coll oidal
silica and the like. One or nore thickening agents are
wopbicamediBy present in a total anount of about POT@$2606/009046

about 15% for exanple about 0.1%to about 10% or
about 0.2%to about 5% by wei ght of the conposition.
[0035] In a still further enbodi nent a conposition of
the invention conprises at |east one viscosity

about 0.0 1B hib il 504 ?&HbOfSQ o%ﬁ@lﬁﬁ%oﬁ%ohﬂ@ﬂ%‘% aB&t 01590 Go@tm
separation ngre |ents or to pronote

fluoride bly@dshgmeamb@pﬂesmylmbomra@mt@ml on of a liquid

0si r.al | ent [
1088P e Ol fomPrtp Rt PRSI ARSiot L Rl TRt B
other actiP@inkfddedntBuce hs‘aatﬁloﬂlﬂdntﬁ) ﬁlgbaml ~inflainfriagon egeaiss , Ths ICbllannents
and the like. One or npre vgcosu dlflers are
are formudgied PRl COFROSIIARS 3oROIESP PABFS- about 0. 01% t o
[Oﬁgﬂm EI[Qo/‘fi’h 18 aﬁif 300 L 6n iR At orQudotints O fabRBE Y akty usually an
wei ght of F osition. [0036] In another
abrasive cmnﬂmdndremommn testhtalesningo r"ﬁblPY giedompplged ity various
active m%%cﬁ?el géglkl)cl(::hg%sso%a%%sg enE H@Bﬂeﬂ@g Ic oun@qgntlo{ tisy! g&nts,

Pe pres ourées 0 uor i
and the 1ik@)1i8 additibiitbethé hntibaéteiésl compodddu@y. ophosphat e and
fluorosilicate sa and, am ne.fluorides, inc i ng
(098 | g Pl S BT T B AT he- RO AT

liquid carrfet §{cl?1 268 LR aR 6f WateHlbthydl. oGbaRL11E Ee coffpysifibid toatiid a il
4 is orally acceptable can be used, incl udln wi.th ut
amount off Felvenit roie 98Ik 3PYe hyeyeight{ dhg activssoRPerRFhD léeail

formulat%@ltgga_ 2 1t1'g{u?1q?t?1&g rcl%g)gaﬂrtp %a\?’@aﬁt@l r}nﬁ ozﬁﬂag a&thﬁc ﬂlérg(ﬁents

éleasing salts are typically
[(m@tepl (e ondllyroceptdbleuhidierslagisiimg lazahgedead er tablet is a

N e

sorbitol, mafifD HYAFBgeRteBIALE hElREz e, &bﬂtﬂge&t&ﬂ@umm hyfitagendtetle
ions. Wiere sodiumfluoride js

disaccharifago ﬂlwél@gmt@&@ﬂmccbﬁme&paméé%klke e g qLBPY} r to
about 95@%{0{% 1ol @9&%& sitthr0 Hhhanak QHéh R%yRAAUINd W&ot Rordlan! in

abou 1% t o about 5% sodi um fluoride by
minor anweingiitf abeut 0ok pr ¥ emey bmm@momtﬁdpn@utm tohlet, beoBa)longer

formulatk%xqg ?aé;ﬁ{n[%te tl%lennp%lerga?ﬁion of td‘teorublet! berrglst lg%ggés %1%&2@1'ﬁ§ricants

er active |1 ngre SucC
include vR@EthE1% oda Bich aaBekoant dit, mfghammtuemteagemim]m Seezate, talc,

component s are fornmul ated into ora osi tions
starch ang (eghayyarg Stite P EILHEREInclude Qpa%‘f&?ﬁ% es and

carboxyﬂ&h?l &G, ﬁy&%k%hﬁ%ﬂﬂ&s‘é 200 et ant s and usual |y
an abrasivé conpound or compounds for teeth cleaning.

[QWel)]( ar Bhef lorangp.deedionipblnt may otienalhic by (aatedigiferipatng,
material 3 S0 (%'im asa\x?]afx'%m Ve a c%ﬁ)&gl%?tg&t ceﬂﬂfo‘s@,lp%ﬂ}éﬁlyfe(ﬂ%ﬁwganhydride

I'on” a
copolymer or kappa-carrageenan to further increase the time it takes the tablet or lozenge to

dissolve in the mouth. The uncoated tablet or lozenge is slow dissolving, providing a

sustained release rate of active ingredients of about 3 to 5 minutes. Accordingly, 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.
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and the like, in addition to the antibacteri al
conpound (I). [0039] Mouth rinses and nouth washes
woanmicaorsis he active conmpound (1) in a liquid cRBCTiUS2006/009046
such as water or water/ethanol. Generally, the
conpositions contain a major anmount of solvent, up to
98 or 99% by wei ght. The active conpound (1) is
optionally fornul ated together with surfactants,
ora £l : . t] b b£B1ghe or
0F8h o) Chagng e AR R R AN S A AChAR, e
more plasticizimgggetigat least dnalbivedterisg sgenbamdea tdagigpenifleyorsg 4ggnt, in

.. water-salubl e po ydric_al coho such as
addition tﬂﬁﬂ‘ﬁ?aﬂ?fﬂ? 38}‘?3°$8‘1l1 &?sg FRE tgefa?’?ynaa%ulg% gg&%ﬁ% rogenat ed
[06433r ChGhyhae2 arkials akyweibevat iadhgirusasiaciutiy ttagkorat ed
di sacchari des, hydroqenated pol ysacchari des

nd. t he
symthetic Epiedbareh (oFTeClmRIRICBIETHE GBI SV O SSoRCig o uR Hil
. b if.i '
natural rutﬁ:)g%r?;’ehﬁ%gg? P%%r : @gﬁr??m, fichi QLS $946d) gaBal@l y&GE%h Bumadid

etl S, I'n mnor anounts of about 0.1%
perillo, ot mixbdtes theseobeR émeeniptivatyathetingwms preclagigshers inchulgputsdiene-
| ozenge for.mul ati i ] rad | :
syrene oo S ral HUAL S gt RebFishi 1 Bhlnt AT FAd A Bloc i
incorporatdtich tigkeche s @vh prodiidtsit s vatveatsation of abrut 30%, to ree d8Yoamd
st ear at e, ajBum' E?L}m stearate, talc, starch and
preferablpgb i %, o 809428l non- cari ogeni ¢ gums incl ude kappa

[od4] ag maﬁzin%@ﬁﬁé%ﬁﬂ{?éehﬁéhn&&ié Wikl imityedroge)finwhxes and
cellul ose and the like. [ 00411 The | ozenge, bead or
mixtures thebdod in amguisped aeut 0.1 %0 dbehp e Tersheatepiga pgery meredient
.t eri al JCl . feberials. and
used in t%eﬁr?cﬁﬁcgggﬁysplglv‘%gltoﬁ% nglsﬁﬂaa%(? %Sgln ygikrégéyeég? opolerlraileS r anor
include thagapr-acaficisigad palyot ovdetentis @sed foc theasepatdtion of fablets, beads

takes the tablet or |oz e to dissolve in.the
and lozenggs ﬁﬂ@glas(wé;atefl%fﬁ i aﬁrsoﬁ%ggleaﬁlgéqu%asalr%%es |nglsnot Vho, b gum
compositfkiPfitd fdscht SivShtain18 dmoehte 35 g0l /% ad atiait B and preferably

i ngredients of about 3 to 5 mnutes. Accordingly, the.
sbout SOYgbiaHow S 8. Bt e i RE SRS Ay B I SEH b OE 1P PEert in

i i t . ] at.i ; %
the chew}iargr %augg x sTRAlorald (}?Esgﬁtelﬁ}[&ﬁloﬁ% é(rﬁ!)%hti SNBBht 6.19%Ro about 2%

cont act eeth 1n the oral cavity with
and preférbigy abduit 08Ch ar ateht Had anti cal cul us active ingredients

he present. i nventi qn. [.D0 Chew . .
Plashor aeahetbighmatieh SRsHPRf By NN B8t arious prefermed
embodin®ntsYBli€hdp hasllintiidd Mgcgpntisproaided et follevisywamidsng

agent and at |east one_ f] ing agent, in addition to
anti bacteri al conpoun%X*f‘]\’ﬁ)iﬁ is preferably a

ExampleoHI8Yhifissds G- diARA3 4 Gt RasL 1 Tebighdmdl Snded" 8-dBit)1-2,4'-
no In the ‘art and’'include natural or synthetic gum

dihydroxdyak &iphemykeof . Representati ve natural guns or

[86436? t Onk{ I?‘Zd°6?1|)-lijcg oar%lé]ci)lg %sereacted with 2-methoxyphenylboronic acid in
the presence of palladium tetraphenyl phosphate, potassium carbonate and the phase transfer
catalyst, tetrabutyl ammonium bromide to yield 2,4’-dimethoxybiphenyl (66%), which is
then brominated at 0°C in ethylene dichloride to produce 5,5’-dibromo-2,4’-
dimethoxybiphenyl in 80% yield. n-butyl bromide is reacted with the dibromo intermediate
in the presence of magnesium and cuprous iodide at -10°C to produce in 50% yield 3',5-
dibutyl-2,4"-dimethoxy-1,1"-biphenyl. Demethylation with boron tribromide gives 3',5-
dibutyl-2,4"-dihydroxy-1,1'-biphenyl (17% yield).
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natural rubber, jelutong, balata, guttapercha, |ech
caspi, sorva, guttakay, crown gum and perillo, or
waoiadeoeast her eof . Representative syntheti c guRETAIS2006/009046
el astoners include butadi enestyrene copol yners,
pol yi sobutyl 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 200ai\sabout 35% [0044]
Pl asti ci zi ng/ sof teni ng agents include w thout
What is dlaimed &t i on gel atin, waxes and mi xtures thereof in

amou vone . 5% The sweet eni ng
agen%%%ngéla olll lc%még&lhﬁn ?ﬁgﬁf&@c“ ce of this

|nvemtmehymnyphhksahkmtmd froma w de range of
naterial cl ude the ne art pol yo
sweefbii §°t8’§ag(?ff28tl‘vetwuﬁ%%a(i9§m°8’ﬁ 8# %E"‘ﬁ{fi'lree@ beads
and | ozenges. Pakkyol sweeteners such as sorbitol and
mal itol are pregent in the chewi ng gum conposition of
the present inyeqti [ aoount s of about 40% to about
80% and pr ef efabl oto abo 75% In a
non-limting gmbodijmen artificidl sweetener is
present in the<chs¥ --u0§|t|on of the present
i nvention in andunts of apout O~1%to about 2% and
preferably abougﬁo.swbto about 1% [0045] The

i nventj on has been descri bed above with resFect to
wherein RhmiddRfsarp irdepandentlienhiptiogenrtan ofulowee £1.nakryl grim amiR’ and

* are 1n%%%c g t§| (é)%lkenylpc{r%\fkyﬁj %%)ui) ﬁaxtllplg ﬁf %1' t%%%rb%’ﬁ%%se With the

proviso tBat, 1o-ahid i tayd n(ﬁ béthr Dpropetyd myn-lprdpy} bh@hEMd Rirade both hydrogen
3" ,5-dibutyl-2,4"- dihydroxy- 1,1'-biphenyl [0046] At
atoms. 1200, p-iodoanisole is reacted mﬁth
2- met hoxyphenyl boronic acid in the presence of
pal | adi um tetraphenyl phosphate, potaSS|un1carbonate
2and {The comhpesétianrasaeriing te alatn y seomprisingARR1YH toati¥p Ay wisight
M brom de to yield 2,4'-di net hoxybi phenyl (66%, which
' is then bromnated at 0OC in ethylene dichloride to
produce 5,5' -di brono-2, 4" - dinethoxybiphenyl in 80%
ield. n but brom e .S fea
/1t er REAPHP G dereopet shER Lor il Be FRHr AR L Ug cBeT
iodide at -10C to produce |n 50@6y|eld 3", 5-
di butyl - 2, 4' - di met hoxy- ' - bi phenyl . Denethylatlon
4ith p@mpwﬁlcm W]@l@lggtp\q@gnj Wgerem the carrier is a powder carrier.
di butyl -2,4"-di hydroxy- 1,1 '-biphenyl (17%
yi el d). CLAI M5
5. The composition according to claim 1, wherein the carrier dissolves upon

contact with an oral environment.

6. The composition according to claim 1, wherein the composition is in a form
selected from a toothpaste, a gel, a mouthrinse, a toothpowder, a lozenge, a chewable pellet,

a gum, and an edible strip.

7. The composition according to claim 1, wherein R! and R? are a hydrogen

atom.
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What is clainmed is: 1. An antiplaque oral conposition
conprising an orally acceptable carrier; and an

wanvichiactiger i al effective amount of a conpound 8ET/US2006/009046
structure (1) wherein R and R are independently a
hydrogen atomor a lower Cl-4 alkyl group and R and R4
are i ndependently an al kenyl or al kyl group having
from1l to 20 carbon atons, with the proviso that R3
and R4 are not both 2-propenyl or n-propyl when Rland
R2 are both hydrogen atons. 2. The conposition

8.acc dfdicngpootien aiconding tostaimi ls here RIcagLR @ra guglsyl group.
wei ght (1)- 3. The conposition according to claiml,
wherein the carrier is aliquid carrier. 4. The

9.CONPI&icoPBsiAeE Actidigy toaldidi, mhiteindieameiRY ihdependantly drve
is a powder carrier. 5. The conposition according to

1 to 8 carbempgtpiny: wherein the carrier di ssol ves upon cont act

with an oral environment. 6. The conposition according
to claim1, wherein the conposition i,s in,a form

16 el eThecompasitioa aceuding s elaim &, wegrein R gpd Rn indgeedently have

4t080w£8§&§%.mder, a | ozenge, a chewable pellet, a gum and

an edible strip. 7. The conposition according to claim
1, wherein R and R are a hydrogen atom 8. The
conposi tion accardin .0 claim.1l, wherein R3 and R4

Ihre ﬁ“§1ﬁ§ﬁc@ﬂgdﬁﬁl StigR OIS t i on according to
cl ai gmdast MeaHBieBtafd3 and R4 i ndependently have 1 to 8
carbon atons. 10. The conposition according to claim
1, wiérast neRBrasiyg cparpyfephdent |y have 4 to 8 carbon
at ong, an:l'i%actéax‘ia{l1 QBEARAS B ul! ofS&onfpBIROSH shliMlreS@)TPr i Si Ng
at |l east one hunectant; at |east one abrasive
conmpound; and afRanti bacterial effective anount of a
conpound of strycture (I):

)

wherein R! and R? are independently a hydrogen atom or a lower Ci4 alkyl group and R? and
R* are independently an alkenyl or alkyl group having from 1 to 20 carbon atoms, with the
proviso that R® and R* are not both 2-propenyl or n-propyl when R'and R? are both hydrogen

atoms.

12.  The composition according to claim 11, further comprising an antitartar

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

13.  The composition according to claim 11, wherein the anticalculus agent

comprises tetrasodium pyrophosphate and trisodium polyphosphate.

14.  The composition according to claim 12, wherein the anticalculus agent

comprises a synthetic anionic polycarboxylate.
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wherein R and R are independently a hydrogen atomor a
lower Ci -4 alkyl group and R and R4 are independently
wanowlkentyl or al kyl group having from1l to 20PCamiszme/009046
atons, with the proviso that R3 and R4 are not both
2-propenyl or n-propyl when Rland R2 are both hydrogen
atons. 12. The conposition according to claim 11,
further conprising an antitartar effective anount of
an antical cul us agent conprising at | east one
ghosﬂlﬁate conpound. 13 . The conposition according to
13| ai Freigomnapidipe perording torilaien) 4 haesinige syntheissniosgs

' [ i phat e.
polyearb e e
anti cal cul us agent conprises a synthetic anionic
ol ycarboxyl ate. 15. .. Th Q ition.according to claim
1‘?‘4, @:ﬁf‘e?"élil S{HRB a%‘i?ﬁqlﬂ%% Cgalgﬁflzﬁ?rgplﬁ%?%/car boxyl at e
CONMPY 0SB, By Wailghi 6f aadpdndler wapRky/(MEr W th net hyl
vinyl ether. 16. The conposition according to claim
11, conprising: 0.9%1-5% by wei ght of a conpound of
structure (1); 1-7P% by wei ght or at |east one
hunmect ant; 1-70%-HByxuei 9 ofkat | east one abrasive
compound; 0. 5-2]i5% by} wei tetragpdi um
pyr ophosphat e (TSPP) o by wei ght of sodi um
tri pol yphosphat es~§¢< ~" TheoreOnposi ti on
according to cl ai , ¢i n the wei ght radio of
TSPP: STPP i s aboutr®l: 7. 18. RThe conposition according
to claiym 16, fiurt . Si an anionic
pol yégfr()%o%?vgltgg{m%g¥6a§%ggég%%g?tti on according to
cl ai m708; bywreighi of at kestroat kbragife compound;

TSPP:; ST | ycarboxyl ate.i s aboyt 1:7: 0. met hod
f or p??hfg(?"tqﬂyn‘ﬁm%lg@? \éqlﬁaqulllgflgﬁoﬁﬂ?ﬁl?ﬁitﬁ&%%ﬁlﬁi Mavity of
an animel by GeI¥RI diSbEnARRbYpRGphaed (3TPRY.al surfaces of

t he subject animal an antibacterial conposition
conprising a conmpound of structure (I)wherein Rland R2

re | I t [ 034 I
13] oy 1RGSR s P S 16 D L M o, ey
TSPP:STRP @alakyt igt.oup having from 1l to 20 carbon atons, with
t he

18. The composition according to claim 16, further comprising an anionic

polycarboxylate.

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

TSPP:STPP:polycarboxylate is about 1:7:1.

20. A method for inhibiting bacterial growth in the oral cavity of an animal,
comprising applying to the oral surfaces of the subject animal an antibacterial composition

comprising a compound of structure (I)
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proviso that R3 and R4 are not both 2-propenyl or
n- propyl when Rland R2 are both hydrogen atons. 21.

woheosrwithe®d according to claim20, wherein thePCT/US2006/009046

application conprises brushing the teeth. 22. The

met hod according to claim 20, wherein the application
conprises rinsing the oral surfaces with a nouth rinse
conmposition conprising (1). 23. The nethod according
to claim20, whefein the antibacterial conposition is
a toot hpaste or jgel. 24. The method according to claim
20, wherein the Janti bactegial conposition is a nouth
rinse. 25. The ing to claim20, wherein

t he ani mal isl mamal s (I)equi ne speci es,
cani ne speci es es and humans.

wherein R! and R? are independently a hydrogen atom or a lower C;4 alkyl group and R? and
R* are independently an alkenyl or alkyl group having from 1 to 20 carbon atoms, with the
proviso that R? and R* are not both 2-propenyl or n-propyl when R! and R? are both

hydrogen atoms.

21.  The method according to claim 20, wherein the application comprises
brushing the teeth.
22.  The method according to claim 20, wherein the application comprises rinsing

the oral surfaces with a mouth rinse composition comprising (I).

23. The method according to claim 20, wherein the antibacterial composition is a
toothpaste or gel.
24.  The method according to claim 20, wherein the antibacterial composition is a

mouth rinse.

25.  The method according to claim 20, wherein the animal is selected from

mammals, equine species, canine species, feline species and humans.
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