TITLE OP THE | NVENTI ON Anti bacterial 3',5-disubstituted

2,4' -diliydrox}bi phenyl Conmpounds, Derivatives and Rel ated Methods
CROSS REFERENCE TO RELATED APPLI CATI ON [0001.] This application
clainms priority to United States Provisional Patent Application No.
60/ 662,991, filed March 18, 2005, the contents of which are
incorporated herein by reference. BACKGROUND OF THE. | NVENTI ON

[ 0002] A nunber of disease conditions are associated with the action
of bacteria in the oral cavity, Dental plaque is a soft deposit that
forms cn the surface of the teetAIESE QF THE-HVENIEONof bacteri al
grow h. G ngi,yi i 1an. i gtgg'gi_ { | PR G
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pot enti al | yerehmdylressnaf teeth. [00031 To prevent or treat these

di seased conditions, antib } RES VEI. Pﬁ ontecl into oral
care conpositions such as f%%@%gg?te aﬁg%n}%’)@hms @isqpor rinses.
Application of HA87lbactemnimbbr fdivpos penddivgs am agsheiated afith G@ection dféadsrid o
retard pla [,O | at o | 0,
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ot her ingreg 1S t i r.fere wth. i cti.on, For e | e
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certain anini rfacgtants..or. ot he ionic active ingredients, such
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use anti badberisahtocalnpositigsry, aich dfeaate pstvdwmtslhigaadver Seplaque and tartar -
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Vagnot i a of it S 30, Gl Cp-ERTRARER, Suioh Bttelo EXLIBRLT pl 8 ane, 1
bar k, cont abwentidlyphelnelofdesth. bact eri al conpounds that include honol dol

and [0003] To prevent or treat these diseased conditions, antibacterial agents are

incorporated into oral care compositions such as toothpaste and mouthwashes or rinses.
Application of antibacterial compositions in the oral cavity tends 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.

1



to irahydrohonokiol. The extracts have been found to have

anti bacterial effectiveness when fornulated into, for exanple,

t oot hpaste fornulations. | [00001 Extracts prepared from natura
sources such as nagnolia are variable in conposition and contain
many conpounds ot her than the particul ar actives for which the
extract is prepared. The node of activity of the extract conpounds is
not well characterized, so that it is unpredictable how alterations
in structure of of the extract conpounds would affect its

anti bacteri al é?cﬂ’git i VAL Prepared e ryRl squprss Yshpomrgioln arsfvarishte in
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[0007] A cloxss itaf mﬁ)reﬁ:tdjl§mﬁltérdﬂoﬁﬁln%trﬂctur@ P P ex B cordb RLEO Nk -

- bi phenyl . conmpaunds, exhi bits inhibitory action against a variety
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and ot her or conpositions. The invention provides various oral

conposi t i ol : %ﬁ%%ﬁ%ﬁ%@“ﬁ‘ﬁ@“@éﬁﬂbﬂﬁ@§ ferfepmmeptionehl |y accept abl e

carrier. In various enbodi M@ETWWM anti pl aque or al
conpositions ar eqﬂ%ow ded in_the torn. a_toothpaste or gel, a

tooth powder, t hvia&lAsSGE 3 wotisbstituied 8;4 “éth@,@éYrg'@d -disflsniynigl hiphenzin
edi bl e st rédnpouR@xhibiiEinhiblGy adtit BMLiRIGHEY bﬁlacﬁﬁmgxfl{y ufid in the

conveni ent Il% %gl t hesi zed usi ng conventional™ coupling ation,
reel ect i on? 2%t ehhscoRPends e giseas antiplacue arfiorantbasisapleonborpistifiesi s

known or d@hﬁhﬂ@ﬁﬁd'oﬂmeﬁ bai &ﬂn §1'ﬁoﬁ’se "M@ ﬁg'entEOQ%eﬁder&duQXﬁmdxﬂ&smo?s

provi des dlsubstltuted 2,4 henol . s and rivatives repres
by the str{Pefesth a&omnquAdSa?ﬂé aé)@tﬁ“ﬂﬁi’“\?@a@ﬁ Cﬁ@prollm@zmoaﬁ@nbodunents

t edr ahydr thﬁlﬂﬁﬂférﬁi-arﬁ anﬂ%@qxﬁ%rﬁrc@mbwﬁﬂgm%%lidéd 1 the £ R a t&i\f@afte %64p

al kyd groqg and R3 and R4 are independently an al kenyl or a
havi ng f xoaPPHPoyger, ?E‘OE%WBSW%’M%UHSW atIpzenpe chvong @un,tanaﬂlbmstrandndrm

are not bothblik. proepeimabteali 9a Bmlare%%nﬁhﬂmmgslzedatfsﬁx ROL R dibnal
ains |. carbon atons. ntl pl aque oral

Preferably, Iﬁéﬂ» ri
conposi t i o8P aiﬂ’lé“\’ﬁ“dﬁﬁ‘&u’ft}?&t arglglsmsihplaion %‘PP&I qltyoug any means of synthesis

known or developed in the art can be used.

[0008] The invention provides disubstituted 2,4'-diphenols and derivatives

represented by the structure:

OR'
‘ O 0
OR?
R3 R?

and exclusive of honokiol and tetrahydrohonokiol. R!and R? are independently H or a lower
Ci.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



acceptable carrier and an antibacterial effective amount of at | east
one conpound of structure 2 (1). In various enbodi nents, the
conpositions contain fromabout 0.001%to about 10% by wei ght of
(1). Wthout limtation, the orally acceptable carrier nmay be a
liquid carrier; a powder carrier; or a carrier that dissolves upon
contact with saliva and ot her conponents of an oral environnment. In
ot her enbodi nents, the carrier can conprise a gum base. The oral
conpositions are provided variously in the formof a toothpaste or
gel , a tooth powdens embodimpalst the Forarositigny eriaingeom atpahp-AG g tmaboainld “aly
edi bl e stri [ . . ﬂﬁp“% b0 prrd i1 -
limtati on“%’i%hlp(a i dvétﬁﬁﬁlgﬁ%tlé%&e&gl ti %%bgﬂggﬁegﬁ!aggﬁ ﬁ%@%&%? er,
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edi bl e or %hgrg?%evﬁrggl?ﬁerﬁ"ﬂ&ﬁ& o BBIHRAS, thStGkr B &ﬁ%ﬁs@é gﬁm)a;sg.l FROJQL

I n other e he i nvention provides toothpaste”or

conposi t i orempdsiitone amtpaivived vatieakytin thedotmufadeahmaste at g¢leaiopthpawder, a

abr asi ve nmat eLi X i tepi . ti st
one. compouniPiar e 1aeaRs cpfihd PR\ R ELuRL WG QUs AFRUG} 0 LorbostiS

t oot hpast e imiudgetithoatrijnusiion @ Higuifl switahlerforqaimping s dendad senfice.cavafed awiegent
such as a.ph hate ¢o . t I I 1 etic

ani oni c polté)‘g%?srgeb%lpﬁaélg@ %'é{&%l %%L’gg&eﬁop%gﬁlgi a)ef?v%o I hgﬁgfv%lhgy?%%zeﬁpast e
or gel conposiralgsuacedogssesatd. 001- 5% by wei ght of conpoud (1);

1-' K, % by wei gh C X Y, | : S ;

0,52, 500 by wei ST et L ey cipOitcR, el olioR BB BoBRERAUIE, |
vei ght sodicomposiiiqe thap brotaiinettlens( GEERpect 004 ledstione gichréve retbrirdiamd pin t s,
the invent Ia%{‘}l%a[%{e%vf e%%%ti\%a%hlr{'tooq“.ai 1%{181: l)%mom Bﬁrﬂig)f S l?c}cg\ﬁrgggain QLo h In
the oral cavity of A subject aninal, human or non-ht a, conprising
appl yi ng t enithéinpna) the tnoftpestsongel cdmpositibjscottheanompise an artiveichiae pesnt aikh

conpositio o] LSLN : 4

vartous enpSatneRrat Ofnhng ARk B oA A S Rhai e Bl

rinsing wi tth acexpadiry eobslinert e motigagommslerdipPdijion Asnmiseve, t he

met hod can be practicedby %Bg%zéﬂg %%mggﬁddtlﬁm erial conposition in
' ?1 a 00t pa

a wide variety of forns suc tes, tooth gels; toot
powder, nouth rinse, pdirfits bnwgehtshunrgessiol vabl e or edi bl e stri ps,

chewi ng gum | ozenges, 1‘?553% B{r‘@ei'gﬁt!‘a%rasfv@ cb’xﬁﬁduﬂ&é enbodi nent s,

treatnent of oral surfaces
0.5-2.5% by weight tetrasodium pyrophosphate (TSPP); and

1-10% by weight sodium tripolyphosphate (STPP).
[0011] In other embodiments, the invention provides a method for inhibiting

bacterial growth in the oral cavity of a subject animal, human or non-human, comprising
applying to the oral surfaces of the subject animal an antibacterial composition éomprising 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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wi th antibacterial conpositions containing conmpound (1) leads to
reduction or elimnation of plaque, to prevention or treat-rent of
gingivitis, to anelioration of oral malodor, and prevention of

peri odontal disease. [0012] In various enbodi nents, the anti bacteri al
conpounds are selected froma 3 class of

3", -disubstituted-2,4'-di hydroxy-1, |e-biphenyls, represented by the
structure: OH 1 11 (Il) where R and R4 independently represent an
al kenyl or allcyl group of Ito 20 carbon atons, wth the proviso
that R3 ands B sdsuboitutel-2ul-dinyieoysl, y-biphpmdpefvmseréw b the gpipture:
Structure (Il) corresponds Q@ structure (I) where Ra and |l e are both
hydr ogen. [0013] In sone enb¢di nents of structures (1) and (11'),
both R and It's are al kyl ) A ot her enbodi nents, both R3 and
R4 are al keny | groups. | pe  di rrent& one of the groups
Its and. Ris an alkyl gro @r is an Qlkenpl group. In
various enbodi nents, the grQ R4 _are the sane. In various
enbodi ments, oral conpositio s cont ai i ng cB'?rpounds (1) and/or (it)
exlcihit anti bacterial effig ,able to conpositions
containing tri [ Iosaxc [0014] T11- size and nature of the al kyl or
al i enyl gwiupB’ #jdR ‘dnttpReticatherepretentancdkenyloor 4t g0 of Ife 30 ewghon atoms,
coni bi na[ j 4

of ot ruc il e Py A0 Bd ke ARGSRIGRKRY Bphepbiofof piohl TRERANTER)
tend to b@nlesg@mdls@@trucbhrs(l)“dhp@tﬁ iabdiRi oA beth hydeg@onpounds bet ween a
l'ipid and wat ase | f 3 Fakn

t hose of skil I%?%Ifth Insgl{lg g%‘h&&gg%o%ﬂguerr%‘%é H?arﬁ(lﬂ %chﬁt Smkvgltéugewof 3
to 5 is poefsern eder dmbogemtsaboth Rhend| Iﬁrag@ﬂkﬁtnbrbgfgmﬁu Hsyemthéhd R (f.

e., the h| h r 4 in Akdqenyl
groups), %‘hmé ng ‘!EJ %[Ig{ljposq? HER lr?%%]?gi?l érg‘rl]%ﬁtﬁﬂzé%gﬁéf th eéﬁ?1

sol ubi | i tgroulm INthaapus eﬁ’@dmepa tbé gltOhl@S RjreodBs aRr3hassmeRin Wroys af f ect s
the nol ec ERALINESibhdidria@T
(1) deli \g/réls%dér\ﬁ%mgwral%&qmﬁ%)tgg§Cc}nr%%u{%rog{pg%gntag%ro%l?rrent t he groups
R3 and Ri eficecysenpetabld tserstpositians doplemégwltigdptaint y of the conpound (1)n
water is 1 pp gre & an@RYAIB & ted
preferably 10”16’9%%% %eregel%et&gﬁ%tg{e%?} ﬁgpmm&guﬁ%%escrl bed herein
may be symnt fvbre edesiicd caminatieans solubility and bloavallablhty in the compounds of

structures (I) and (I). The compounds of structure (I) and (II) tend to be lipid soluble;

distribution of the compounds between a lipid and water phase is reflected in a value of log P
well known to those of skill in the art. In various embodiments, a log P value of 3 to 5 is
preferred. In general, the larger the groups R® and R? (i.e., the higher the number of carbon
atoms in the alkyl or alkenyl groups), the higher the solubility in lipid and the lower the
solubility in water. The size of the groups R3 and R* also affects the molecular weight and
thus the molar amount of compounds (I) or () delivered by a unit dose. In a preferred
embodiment, the groups R> and R* are selected such that the solubility 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



iu ovrn or to be developed in the art. An exenplary synthesis of
conmpounds (T,c and (11) for the enbodi nent where Rc and R are
either rl or methyl is illustrated in the follow ng schene ptrE;
af:, QT I~ ~rrf~ 11:.E:. -Lir ¢ 3t F320 N'C V05 | ~F1
di brmo internediate (111) is 37 "yiated to a dt3nethyl intenrnedtate
(I'V), which is denethylated to arrive at conmpounds (V). Conpounds
(Id) and (V) of the reaction schene correspond to enbodi nents of
structure (1) and (I.i respectively, of the invention. The dibrono
internmedi ate can be al[€ylated, for exanple{™under conventi onal
Gigrard reaction copdl
ai kenyl halide, with
representing a hal oge : {
used in the irrigiard[reactifon, ‘an efffodi nient dunds (1) and
(I'l') is synthesized wherein Ist' and R4 are # he sare.wvlf desired, a
m xture of halides can be msed to prepare enbodjnents of conpounds
(1) and (1'l) wherein R3 and R3 are different. |heaarious enbodi nents
conplete or partial deal kylation (shown as co let e der net hyl ati on)
of the resulting structus e (TV) proceeds according to | anown
procedures, illustrated in the schene by stihring with boron
tribromde in dinmethylene chloride at -10C tanin-\yaterials (reny
can be readily synthesized. In a non-liii p-i odoani sol e
is coupled to 2-rnethoxyphenyl boronic aci an i nternedi ate
that is bronjinated to form (111). In an exgnpl ar gdi nnent, the
coupling reaction is carried out in the pregence & pall adi um
tetraphenyl phosphate, potassium carbonate and, a phase transfer

catal yst such as tetrabutyl anmponi um br.on3nde Br.om.pati.on .of the
coupl i ng regiEromerintsedintt &B}E&%‘e‘,‘]&?g F‘b%fﬁfmeg‘, F‘I“E?Fm%‘{%% i in
fir2 and mhbwliere (s arcbgounid®d16hmpbiiee (IWpand (\idf itkgemstiot hibtme

roues to- al kyl and. al kenyl conpounds of : . .
corr)e/spond to embodime%ts of strnllgmre (% an8 (ID), respectively, of the invention. The

dibromo intermediate can be alkylated, for example, under conventional Grignard reaction
conditions as shown. R-X represents an alky! or alkenyl halide, with R as defined above for
R® and R* and X representing a halogen, preferably bromine. When a single halide is used in
the Grignard reaction, an embodiment of compounds (T) and (II) is synthesized wherein R}
and R* are the same. If desired, a mixture of halides can be used to prepare embodiments of
compounds (I) and (II) wherein R? and R* are different. In various embodiments complete or
partial dealkylation (shown as complete demethylation) of the resulting structure (IV)
proceedé according to known procedures, illustrated in the scheme by stirring with boron
tribromide in dimethylene chloride at -10°C. Starting materials (II) can be readily
synthesized. In a non-limiting example, p-iodoanisole is coupled to 2-methoxyphenylboronic
acid to give an intermediate that is brominated to form (III). In an exemplary embodiment,
the coupling reaction is carried out in the ﬁresence 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 (1) and (II) are given in Figure 1. In one alternative synthetic pathway, a dibromo
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structures (1) and (1l1) are given in Figure 1. In one alternative
synthetic pathway, a dibrorno 5 internediate 10 is reacted with an.
al kenyl bromde (illustrated in the alternative enbodi nents of
2- br onopropene 2.0a and crotyl brom de 20b) to nake al kenyl conpounds
30a and 30b where R and R2 are nmethyl, As shown, the al kenyl
conmpounds 30a and 30b can be reduced to form correspondi ng al kyl
conpounds 40a and 40b, with optional subsequent deal kyl ati on
(illustrated as a denethylation) to a , I'n_anot her 3 tqygy,

e em ments

t he di br or imteredise hpigirerctsd with anglkspy @m@&%@%ﬁﬂé’ﬂ%ﬁ%&
i ntermedi af@, ?rg?m%rg énlegﬁéagncfuo RbSRIE POt) YPRIEAIEAHS@kipatinds 804 EthBOb

ket one (exenpli by acetone) to form'anot her internedi gte 70

a 4 car bonwhcrh& pnd Ridremetot grichowariharikeangeampernds 6% W0 ﬁ%ﬂ‘?fs‘ e
| onger thap, 4, n&%ti@%%ugp (Ijn Rhs1408 and 8, \ﬁ&péﬂ@loﬁél stifequient @amediice e

si de chaln are t form conpound a saturated

al kyl chai tillisorteBaga @mtﬂl?la“ﬂon)me daalig01 Ingm@fhg@amawé% flikrosep igeTRRSIAL) |
groups) ca 8, oltotc A U) XissGRRRO URUSLARE:
[00171 Thengﬁ?ggﬁggﬁﬁe1£&ﬂ%g%%% %h%€6e ?ﬁbgnt?on ?s ﬁ%rnulated

t oget her wiwtith 2 ketonefeadrhiylified b pestiine) e wptheninisraiiizie’QF4p a 4 carbon
composi ti ogg,;hay, eﬁmgsatl:ah%g Yisedfto bR % LABd SMER 183er thaf £TTIRALBIe BHRVA the
Dependi ng on the formof the conposition, the orally acceptable
carrier camopeup of themteum@m@tasldﬁ elrain gye &G&Eé\weééﬁ forgcomgoyidSOayifidn| e
soli; carri %&ra LRSS R Barh RS The &1%1 'B‘dﬁgs ROUHIRE aOheRP ¥ ERE)Soan B8O
So on. [OOf rious conpositions o I nvention contain an orally
accept abl e r@mwedmfonaﬁw 2af-diniroyrorepins 4@1 fective amount of conpound
(1). The eff eC:‘nt \S?Uammfl antibSotdefd1 &J}@po{ﬂ?& @the@iw&'h%ﬁ' %rfoﬁmﬁé.t&gdo?ether with
conpound or a conmpounds represented by structure (1). A
m xt ure of aoompperdstalanarriesiaptovidsrora gempsisiions hayine 4 vistietytof &yp such as
addi tion of, %&‘&% ab&ley Deﬁéﬂa Q3 SFROLRLR s 2bn, fthOSRHL LIl Qi
reacti on product contain m xture of substitution patterns of

t he groups c& be mquldk’ca@nerampw@r cqrer]a digsopvgblg sl qaEesi Argunt Prseedim er
refers to %ﬁﬂ%ﬁ q4hbdpal oral conpositions in which

t he antlbaggerl coﬁ%%g&gﬁwﬁnggﬁgounds of structure (I. % are

formul ated as afP0a8k i vé&ajipgroepipenitions ofthg HVPEHips CaWBBdR Bl ecceplible carrier
carrier ent?arnﬁgl? %tﬁgger%fl e &%ve LR5RY BF oﬁﬁd (bh qhe @ﬁ’éctﬁ@ BROSittd i9fhe form
except fo e antibacterial conpound In ot her _aspects, he
tern ref er ofteher e mpeinepmsowndona auxtingE PQW“P‘?F@}P@E%GEW@ by sEugtpe Q? 'S4
vehicles, gngdqfher col’n#:glﬁ‘ids Eaks f@r &gﬁaﬁrﬂoﬁ Mfégf%rﬁt 2REidhdregasens of

skill in the art to function as a carf rer, fi
synthesized compounds or from add1t10n of a reaction product containing a mixture of

substitution patterns of the groups R!, R%, R?, and R

[0019] As used herein, the “carrier” refers to components of the indi\}idual oral
compositions in which the antibacterial compound or compounds of structure (I) are
formulated as an active ingredient. 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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or other relatively inert ingredient. In other words, the term
carrier is used in different. ways depending on context. Dependi ng
on the context, the oral conpositions conprise other conponents in
addition to the active conpound (1) and the carrier. However, in all
contexts, he conponents of the oral conpositions of the invention
can be divided into carrier o conponents and the anti bacteri al
conpounds (1). (0020] To illustrate it. a non-irmting exanple for
the case of toothpastes, the <carrier can be said to be the

wat er (i unmﬁipamﬁntsast;lﬂteamﬂbah'analppmw@és(lb | arge fraction by wei ght of
the conpositio ter Qirfifih ) LS EOBPRR ek ofloompisen! fipast e
conposi ti on mago%ﬂ C()Tlr%glltm a:tlegu M}l ; ﬁ\%% e hunect ant0 ang ot her

f unct i onal cagriEpariertil tobh'éue wtahdhnmwmamsteb’ethf!téfqv&es 8 JAsgecACtvnGY weight

t he context, the S0N, { t%q%y&ﬁﬁ& thadositidg may be
t oot hpastefélb 5?%?1 con a};ilb%lk t%é{}ﬁ%%g"? a{lg{lerlal come)ouﬁ%s (3) y nd
an orally maea’eahﬂ thewatar hineectdng and btbenﬁ;mmmmﬁ@\e@zﬂlerl’@aﬁhmst rate
further L 1&&&&9&1@%@%&@ his nbe
t he wat er/‘3’%’(“%%CE%F"E ys{em ate@%t%ggcgn%'& d\ll\illjeg%%ﬁ%&ant| bacteri al °
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about 0. 050{?1ven Jor? NPl egnﬁge{c?eglal effective amount of compound (I). In various

embodiments, an antibacterial effective amount is from about 0.001% to about 10%, based

on the total weight of the oral composition, for example from 0.01% to about 5% or about
0:1% to about 2%. The effective amount will vary depending on the form of the oral
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
embodinients, compound (I) is present in a toothpaste, gel, or powder ata 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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enbodi ments, conpound (I) is present in a toothpaste, gel, or powder
at a level of 0.1%or nore, to achieve a desired |evel of

anti bacterial activity. Normally, conpound (1) is fornulated at 5%
or less, preferably about 2% or |ess, and nore preferably about 1% or
| ess. concentrations in the upper and of these limts can be used,
but are sonetines |less preferred for econom c reasons. In various
enbodi nents, optinum effectiveness is achieved at f om about 0.1%to
about 1% especially fromabout 0.1%to about 0.590 or about 0.1%to
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accor di ng o@hderens) goelhoes gulQ026dget, nriparand atheeforbodithaapkcomppsitiong of
Present inyention, V\heﬁe .he carrier of the oral care. conposition
is solid of® PVEHPECEHEE P VEEIFISSTti on preferably conpri ses a
dental |y acceppedsje ahrasiusembadimeitabf thabicednt Beritien, whereihe Farcipdihesh

the tooth enanel or pr.ovide.F. i (0o 3 | FinbHNE a
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S' Yl , ODEN 1 Son em cal D vi slon o .
Grace & Coprefiphaed HRekz Cotentid pnbslimbrsisuésZEARENde 115, marketed by J. M.

Huber and SYLODENT® XWA, SYLODENT® 783 or SYLODENT® 650 XWA. of the
Davison Chemical Division of W. R. Grace & Co. Other useful dentifrice abrasives include,
without limitation, sodium metaphosphate, potassium metaphosphate, tricalcium phosphate,
dihydrated dicalcium phosphate, aluminum silicate, calcined alumina, 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.



wi thout limtation, sodium netaphosphate, potassium netaphosphate,
trical ci onr phosphate, di-hydrated dical ci um phosphate, al um num
silicate, calcined alumna, bentonite or other siliceous materials,
or conbi nati ons thereof. 100271 The abrasive is present in an
effective anount, n enbodi nents where the oral conposition is in a
solid or paste form the abrasive material is generally present at
about 1.0%to about 99% of the oral conposition. In certain
enbodi nents, the polishing material is present in amounts rarng6
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Sui t abl e
surfactants mclude without limitation derivatives of Cg20 aliphatic secondary and tertiary

amines having an anionic group such as carboxylate, sulfate, sulfonate, phosphate or
phosphonate. A suitable example is cocoamidopropyl betaine. One or more surfactants are
optionally present in a total amount of about 0.01% to about 10%, for example about 0.05%
to about 5% or about 0.1% to about 2% by weight of the composition.

[0030]  Inanother 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 dervatives of Co s-2aliphatic
secondary and tertiary am nes having; an anionic group such as
carboxyl ate, sulfate, sultanate, phosphate or phosphouate. A

sui tabl e exanple i s cocoam dopropyl betaine. One or nore surfactants
are optionally present in a total anpunt of about 0.01%to about
10% for exanple about 0,05% to about 5% or about 0.1%to about 2%
by wei ght of the conposition. [00301 I'n another enbodiment the
conposition conmprises an orally acceptable alculus
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St at es of pref( nerica useful antical cul us i ncl ude
sequest er kbt a@érﬁ)senanmletﬂdplﬁ@ 055/clio R 3P X PPIUE VA& taéb@giﬂ%}g “¢i&tic,
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the conposit ls4ep efifoChdnd Bbduet Bk amaunu hi@/;ﬁbﬁﬁédy
about 0. 0f% ?8meﬁtgc}gét1l ggyfﬁﬁggxa ng about 61 OS%to bou

about 0. 1%bodiaieatithe ﬁW@Walﬁ}ehuQmuvc mgredlent, TSPP 1s present at a out E to a%out 5%
and the second anticalculus active ingredient, STPP is present at about 1 to about 10%.

[0032] In various embodiments, the anticalculus system further comprises a
synthetic anionic polycarboxylate polymer. In one embodiment, the synthetic anionic
polycarboxylate is present from about 0.1% to about 5%. In another embodiment, the
synthetic anionic polycarboxylate is present from 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,

10



[ 0031] In various enbodi nents, the anticalcultis systemconprises a
m xture of sodiumtripoty {rhsririate (STPP) and a tetrasodi um
pyrophosphate (I'SPP). In various enbodinents, the ratio of TSPP to
STPP ranges fromabout 1.:2 to about 1:4, in a preferred enbodinent,
the first antioalcttlrrs active ingredient, TSPP is present at about
| to about 2.5% and the second antical culus active ingredient, STPP
is present. at. about | to about i 0% [0032] In various embodi nents,
the antical cul us system further conprises a_ syntheti
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optionally present in a total amount of about 0.01% to about 10%, for example about 0.1% to

about 5% by weight of the composition.

[0036] In another embodiment the composition comprises an orally acceptable
source of fluoride ions. One or more such sources can be present. Suitable sources of
fluoride ions include fluoride, monofluorophosphate 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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about 0.1 %to about 10% 0 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 nodifier. useful for
exanple to inhibit settling or separation of ingredients or to
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(e.g,, pobasise cmnpogodlpmw}npomﬁﬁ@ilt‘tﬁﬂ} clegnipgindHey AR PRl KL FPEVsand
Lhe 11 ke oo MARSL8AL WG slahtiBfLsdGeli e LRRRANG oSbduic AbE {AURINGALA Yot ed.
One or noré 1u easing salts are optionally present in an
amount praoditdilirg, madfbtlwtocﬂfeaabbﬁstenil()‘&)‘lpt)‘ﬁlda( out 20,000 ppm about
200 to about 20(%9ﬁ p (Hrthxq e@'gﬁ%ouﬁp\QasBE’s. &Q@Hltthga@xggc nd tI)Jﬂral de
m

ions. /here uor | e iIs the sole fluoride- relea5|n sal t
present, liduidmtrieasiohah yaten owmmhaml Ceneagbi f-heGBT%SEtB’néﬁ%ﬁatm PR bout

0 05% tq ﬁ‘l?lbt%lgy(gf sOTYeR upatQ@lgtor §504 %% LeigRbaut a&w@%omﬁ&ﬁlﬁ‘éms dptiveaiyde by

wei ght ca esent he conposition. [00371 O her, conpgonents
i ncl ude, fmmmmd tOIgetheltVath smrfactmtm@wawﬁ Slavergpiaraaf pher actiye ingEAERSact i ve

i ngredi ents Sl{ﬁ(ﬂt g aTHe %llng&EébIQQ%ﬁ@Bx' cahﬁgrhm&deBeaﬂgﬁfﬂb&t ishhe
conponents are f ated’into oral conposi tions accordi nglniqglt nown

pr ocedur esan-q2808881 sctidordwpasiubls palvbydge alrokd ARAY Thel B ™2y
humect ant &fﬂ&‘lj S Igﬁrr(r?ﬁ@natéﬁma?&' NBroS QAR OHALL piatLAITRB LK) Hﬁdrf;@hatédiet h

cl eani ng. ey are f vari ous _active m& ?ggg %S such
as anti cadnsmhaa@mt@dm&maﬁglpah’a@c}@@ﬁ%% HF P ARERPERE A5t

agent s, %}ﬁ e of fhg‘?otal'cgmﬁt%moh' eRhulsBicth@ciit diRagh ehi ﬂJbleﬁﬁmeﬂﬁﬂts(lh)
[fI 0391 rinses and th washes contain the active CO{TEengc

(1) in a nimoq aindugaefabevt Oslfi/eFP Ko mtherincgFrofptdgnio thealeth R or
General l'y forﬁﬂﬁﬁo&f&@&ﬁfﬁe'tﬂéﬁe&&ﬁ%@bf‘th@-tam%l BMdads and lozenges. Suitable lubricants

include vegetable oils such as coconut oil, magnesium stearate, aluminum stearate, talc,

starch and Carbowax. Suitable non-cariogenic gums include kappa carrageenan,
carboxymethyl cellulose, hydroxyethyl cellulose and the like.

[0041] The lozenge, bead or tablet may optionally be coated with a coating
rnaterial such as waxes, shellac, carboxymethyl cellulose, polyethylene/maleic anhydride
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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amount of solvent, up to 99 or 99% by wei ght. The active conpound (1)
is optionally fornulated together with surfactants, colorants,
fiavorants, and other active ingredients. U 0401 The orally
acceptabl e vehicle or carrier in a |lozenge bead or tablet is a
nor.-cariegenie, solid water-soluble pol,rhydric al cohol (polyol)
such as uvaimtol, xylitol, sorbitol, maiitol, hydrogenai ec starch
hydrozyl ate, hydrogenated ghsoose, hydrogenated disaccharides,

hydr ogenat ed pol ysaccharides, and the like in an anount of about 95%
to about 95%@k2]t he Ghewalg g@mfpmmlétthOhwplFauYrFGP@lnfai Gpying gup dasgsone or

gl ycerin, and. tabl.et] d ATEWYLS fiforiabegnt, @ 1 . %
o 5% mayPE p}aﬁ%mznﬁ%%gdgte da??éa%t%ﬂglsq\?eeténﬂlg ag%r?%eadmor | ozengg EHnt,

f or nul at i afdition td ambhatd:ral eontpivend(lb plhisariforblp f SYgidcE SBPet  beads and

| ozenges. Suit b;‘; ‘t%’ ﬁﬁﬁhitenhlgﬁle%%%hﬁhé%t%&dlﬁclﬁwﬂauaﬁ ogoconut
oi |, magnesiu ara um num steaEate, talc starch and

Car bowax sﬁmetxﬁghﬁbmmemaﬁ |Rngwmrttat!gq i hgims s eh%iﬁ'ﬁg}s é‘&l‘ﬁdaﬁlé‘@ﬁ’an

car boxymet h I ul.ose | 1980411
The | ozenﬁ@xmlo‘g T Pu R %4 %gah%é& gér blﬁg cLéﬁLg&g%}?gal&?ﬁr %wﬁﬁ(%atl ng
material ged, mmmshermfekbmenmvmwmgms og elpsteners include butadiene-

pol yet hyl ene; mal ej e an d.l’l d r Q a6 Te}
fURE her | ﬁt@fcg%gogolyﬁgmtp 31yisohu l% %ég&) { ﬁﬁﬁ{l 1s @QQ ollﬁ)g‘};rﬁ :ﬁ%}ggﬁmo seis
di ssol ve inofpbatettuthh chéhrieg pwo peiled at @Qﬂneqmrg’qmq Qfﬂb%@ d0%edo ghayir0% and

di ssol vin rovi.di t ed release rate of active ingredients

of about %felf% y?ﬁo E%b to a}(lfzgtls‘:to3§3(fnngI y, the solid dose tablet, bead

and | ozenge copooes]i t i Plasicifing/doftsningrkasais fnshide a’ﬁth@rt&'@“ah?fé&eéﬁ“ﬁv‘éws and

I onger tinme period.of con ; {heamal &@)ﬁeumth

ii e anti 6‘3@3’%? FISTeOL Hif 10! %sgg?boupwee%%t%ﬁ/g/l Eﬁe eﬁ?eentng “of g% ©

present i nyerihitemnractize diﬁmmveﬁﬁmmarygaegglmt¢6bﬁ¢mh&tl@@ﬁ%get%fﬁ}aé“é’lalsya“d

contain a.che u S kdgl & GleZd A8 n39enles, baak

| east one BHEEL ]%‘%1 ﬁ‘é aﬁ%n o g)?yo?g\f'ceeg%tgﬁg%ég f?lstavgﬂﬂ;rﬁ agent, in ’

addi tion t#d amtmgaacrcﬂyalaWeectmmacsuddaS(SbI)bltoll and jlijpt @F@reamt the Sheying B

goon, 100431 Gum b WL oot B@ut%b% ahdrémebyde

natural or®T8JN{Het ce pgnf]sﬁ'ﬁn 13%320%%}&3@% Oil-fiepr esentative nat {l?(r;berll guﬁs

or el ast orarbeﬁﬁowtolamie 76%i &h epon-atting ainbedityberan grefigial SHEctengals #Feacnt in

9Ut tapercha, |echi ca £ SOMEL G IBE 2i8€l0. 1R85 bibdue2%
m xtur egé (R ﬁgnﬁoélglgﬁ%{ﬂp %E syntg%gygtol c gu#s or ael ast oners !

i ncI ude budm@r&fereblyslquéﬁ% toepalty¥er s, pol yi sobutyi ene and

| aobt 3tyl ene-i iﬁ%&g duc 0 Je}{flonel{a§ beeg%sogiﬂg&jal}aacs@lth ﬁes;i dcPRORLRONRk&@ekrddn

u

the chew ng gu a concentration of about 10%to about 40%
and embodiments, Further non—hmltmg description is prowded in the following examples.

EXAMPLES
Example 1 — Synthesis of 3' 5-dibutyl-2,4'-dimethoxy-1,1'-biphenyl and 3',5-dibutyl-2,4'-
dihydroxy-1,1'-biphenyl
[0046] At 120°C, p-iodoanisole is reacted 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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preferably about 20%to about 35% 10044] Pl asticizinprsotte3ting
agents include without limtation gelatin, waxes and m xtures
thereof in anmounts of about 0.1%to about 5% The sweetening agent
ingredient wused in the practice of this invention nay be sel ected
froma w de range of materials, and include the sane artificial: and
pol yol sweeteners used for the preparation of tablets, heads and

| ozenges. Pol yol sweeteners such as sorbitol and tnalitcl are present
in the chewing guru conposition of the -present invention in anmounts
of about 40%to about 80% and pref ef@YS about 501;c E. G about 75%
In a no. i yhiMstiafigedstr bodi 3rtent, an artifi.erial sweetener is
present: in the, chewi ng gum corrp05|t| on of the present intention in
amount s of abolit 0ALnWtIPgQ%GﬂtCOWPS“mnc&Wﬂ“ﬁP%f erably about 0.3%to
about. 1% 1045451 aIQ?alny}{&B{abQQa%§ aReen described above-with
respect to various preférred nbodi nents, Further noa-liniting
description is pr omn@e@chmelwéfemelaéwwig éﬁ%ﬁ?ﬂ“@@o S“E%&WII_ES F' xal nt
le | - Synthesis of 3',5-dibutgs-2,4" -di net hoxy-1,i"'-bi phenyl and

3" ,5-dibutsl-2,4"- di hydr oxy- 1, t bi phenyl 100461 At 120C,
p-iodoanisole is reacted w th-=2 henyl coronrc acid in the
presence of palladiumtetrag ha e, pot 3@& um car bonate and
t he phase transfer catalys anunoni UEn brom de to weld
2, 4' -dunet hoxybi phenyl (669~ S e rom nated at 04." in

et hyl ene di ebloride to produce| 5,5 -di grono-2, 4' - di met hoxybi phenyl
in 80%yield. n-butyl brom de gs reacted with the di brom)

nter pgd;)svggmﬁl B SRERg S0 ARNSS LAAN, AN SR 051 kO 8 @
i bntyl -2, 8%k 1ﬁ’f&éﬂeﬂdtx1§ly an alkerigyl @rmqyg:ouphmg/ﬁgm atto Yhcarhdnhrideoy with the
trb3'omdeA 1, hdrox

yi el d). 1§r€i§géﬁ§?k \?\ﬂ%{{ ?rg n8t| £“h€8r°? gny Iy A hen Faabdgiﬁar%%’mﬁ hitbgen
conposi ti aorgONPri sing an orally accept abI e car r| er; and an

anti bacterial effective anount of a conpound of structure (1)) vy (3

Q:

2. The composition according to claim 1, comprising 0.001% to 10% by weight
(D

3. The composition according to claim 1, wherein the carrier is a liquid carrier.

4. The composition according to claim 1, wherein the carrier is a powder carrier.

St 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.

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

atom.
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a 3 ~}y wherein R and Re are independently a hydrogen atom or a
lower C, alkyl group and it3 and are independently an ai ennyl or
al kyl group having froml to 20 carbon atons, with the proviso that
R3 and R4 are not both 2-propenyl or n propyl when R and R' are
bot h hydrogen atons. 2. The conposition according to claiml,
conprising 0.0,01%to 10% by weight (1). 3. The conposition
according to claiml1l, wherein the carrier is aliquid carrier. 4. 'T
he conposition according to claim1, wherein the carrier is a powder
carrier. 5, The caonposition accordin to claim1l1, wherein the
carrier dissoles uPSFOMRITIARAHLIAS Knclairnl, VEIREeiR BardhR arg anpfigl group.
conposition according to claim1, wherein the conpositi on isina
form selected froma toothpaste, a gel, a nol xthrinse,
t oot hpowder, a%l oz e”ﬂg?eCOHHwéﬁlemmoedlpe ¢ Qaim 1, avhpogin Ré et maédpemdenﬂy have
strip. Th according to claim1, wherein R and Rz area
hydr ogen ?gf%{%}ﬁ%&tg&&rhe conposition according to claim1, wherein
R3 and |24 are an al kyl group. 9. the conposition accordi ng to claim
1, wherein R3 i nde endentl haye 0.8 c 0.
conposi tion ac rd?ﬁlbectog‘rp HOmAEC %ﬂglt%flﬁmfi Vérfae %ﬂéﬁ?ﬂyﬂa"e
have 4 t 088 eabfomorkon-s. 11. A toot hpaste or gel corrp05| tion
conprising at |least one hunectant; at |east one abrasive conpound,
and an anti pl aque oral conposition according to claiEn 1.. 12. The
conposi tion acgordi RG.4iR é‘s't@éx‘@teléonilposiﬁ&\téaﬁ{ r rising an
anl:itartar effective a ion n an antlczs’l culflus agent co
conprising at | eastatdmtmﬂispmaélt,corrpound 13. The commnosition.
according to claim ]t . whe arb?asv eantic al cuJus agent c:oxnprises
tetrasodiurft pyrop ospﬁate an 3 um pol yphosphat e.

an antiplaque oral composmon according to claim 1.

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

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

1S, 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.

15. The composition according to claim 14, wherein the synthetic anionic

polycarboxylate comprises a maleic anhydride copolymer with methyl vinyl ether.
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14, The conposition according to claim12, wherein the antical cul us
agent conprises a synthetic anionic polycarboxylate. 15. The
conposition according to claim 14, wherein the synthetic anionic

pol e, carboxylate conprises a mal ei c anhydride copol yner with nethyl
vinyl ether. 15 1& The conposition according to claim11,
conprising: 0.01-5% by weight of a conpound of structure (1); r. (1)
1-7 0% by weight or at |east one hunectant; 1-70% by wei ght of at

| east one abrasive conpound; 0, 3-2.5% by wei ght of tetrasodi um

pyr ophosphat e iTSPP ; and 1-10% by wei ght of sodi.um

tripol yphosphat®s ( \POFEHON RLLOT ﬁffb‘g?‘l“}gn.co%%%’f‘%ﬁ ng to claim 16,
wherein the wei ght 68059 b9fweidheldPa &Jhbolsi Glauttude @), 18. The
conposition according to clash[ 16, further conprising an anionic

pol ycar boxyl ate. 19. The conposi{t on accor*ding to claim18, wherein
the ratio of TSPP: STPP: pol ycark] oxylate is about 1:7:1. 16

@

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

1-70% by weight of at least one abrasive compound;

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

17.  The composition according to claim 16, wherein the weight radio of

TSPP:STPP is about 1:7.

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

polycarboxylate.

19. The composition accor+ding to claim 18, wherein the ratio of

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