
TITLE OP THE INVENTION Antibacterial 3',5-disubstituted
2,4'-diliydrox}biphenyl Compounds, Derivatives and Related  Methods
CROSS REFERENCE TO RELATED APPLICATION [0001.] This application
claims 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. INVENTION
[0002] A number 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 teeth as a  by-product of bacterial
growth. Gingivitis, an inflammation or infection of the gums and
alveolar hones, is generally believed to be caused by plaque causing
bacteria and the toxins  fanned as by >caducts Pram the bacteria. In
addition, plaque provides a locos for calculus or  tartar formation,
Periodontitis is generally believed to occur where unremoved plaque
hardens into calculus (tartar), which effects the periodontal
ligaments. As plaque and tartar  con6ruie to build. up, the gums
begin to recede, which can lead to continued infection and
potentially the loss of teeth. [00031 To prevent or treat these
diseased conditions, antibacterial agents are  incotpomtecl 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 ofcinatis (hereinafter "magnolia"), and  especially from the
bark, contain. biphenol antibacterial compounds that include honoldol
and  



to irahydrohonokiol. The extracts have been found to have
antibacterial effectiveness when  formulated into, for example,
toothpaste formulations. I [00001 Extracts prepared from natural
sources such as magnolia are variable in  composition and contain
many compounds other than the particular actives for which the
extract is prepared. The mode of activity of the extract compounds is
not well characterized,  so that it is unpredictable how alterations
in structure of any of the extract compounds would  affect its
antibacterial effectiveness. In addition, the composition of the
extracts can vary  from season to season and between different
geographical regions. As a result, the  antibacterial activity of the
extracts in vivo is far from optimal. DESCRIPTION OF THE INVENTION
[0007] A class of 3',5-disubstituted 2,4'-dihydroxy- and -dialkoxy-l,
l'-biphenyl  compounds exhibits inhibitory action against a variety
of bacteria commonly found in the  oral cavity. The compounds are
used as antiplaque and/or antibacterial components of  dentifrices
and other oral compositions. The invention provides various oral
compositions  containing the compounds and an orally acceptable
carrier. In various embodiments,  antibacterial and antiplaque oral
compositions are provided in the torn. of a toothpaste or gel,  a
tooth powder, a mouthwash or mouth rinse, a lozenge, chewing gum, an
edible strip-, and  the like. The antibacterial compounds are
conveniently sy thesized using conventional  coupling, alkylation,
reelection, and demet viation steps, although any means of synthesis
known or developed in the an can oe used. [0008] The invention
provides disubstituted 2,4`-diphenol.s and. derivatives  represented
by the structure: az' iiA and exclusive of honoldol and
tedrahydrohonokioL R' and R2 are independently 1-1: or a lower  Ci.4
alkyd group and R3 and R4 are independently an alkenyl or alkyl group
having fxoarr I to  20 carbon atoms, with the proviso that R3 and R4
are not both 2-propenyl or n-propyl when R! and R'' are both H.
Preferably, R contains I. 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 2 (I). In various embodiments, the
compositions contain from about 0.001% to about 10% by  weight of
(1). Without limitation, the orally acceptable carrier may be a
liquid carrier; a  powder carrier; or a carrier that dissolves upon
contact with saliva and other components of  an oral environment. In
other embodiments, the carrier can comprise a gum base. The oral
compositions are provided variously in the form of a toothpaste or
gel, a tooth powder, a  moult rinse, a lozenge, chewing gum, and an
edible strip. Other forms of the composition.  include without
limitation a liquid suitable for painting a dental surface, a wafer,
a wipe or  towelette,. an implant, a dental floss, and forms that are
edible or chewable by smaller  mammals, such as dogs or cats. [00101
In other embodiments, the invention provides toothpaste or gel
compositions that contain at least one humectant, at least one
abrasive material, and an  antibacterial effective amount of at least
one compound of structure (I). In various  embodiments, the
toothpaste or gel compositions further comprise an anticalculus agent
such  as a phosphate compound, alternatively combined with synthetic
anionic polycarboxylates,  In an exemplary embodiment, the toothpaste
or gel composition comprises 0.001- 5% by weight of compoud (I);
1-'K,% by weight humectant; 1-70% by weight abrasive compounds;
0.5-2.5% by weight tetrasodium pyrophosphate (TSPP); and  1-10% by
weight sodium tripolyphosphate (STEP). [00111 In other embodimerits,
the invention provides a method for inhibiting  bacterial growth in
the oral cavity of a subject animal, human or non-ht3maa, 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 (1). As above, the
method can  be practiced by applying he antibacterial composition in
a wide variety of forms such as  toothpastes, tooth gels; toot
powder, mouth rinse, paint an gels, dissolvable or edible strips,
chewing gum, lozenges, and the like, In various embodiments,
treatment of oral surfaces  



with antibacterial compositions containing compound (1) leads to
reduction or elimination of  plaque, to prevention or treat-rent of
gingivitis, to amelioration of oral malodor, and  prevention of
periodontal disease. [0012] In various embodiments, the antibacterial
compounds are selected from a  3 class of
3`,-disubstituted-2,4'-dihydroxy-I, Ie-biphenyls, represented by the
structure:  OH I 1 l (II) where R' and R4 independently represent an
alkenyl or allcyl group of Ito 20 carbon atoms,  with the proviso
that R3 and R4 are not simultaneously 2-propenyl or n-propyi,
Structure (II)  corresponds to structure (l) where Ra and le are both
hydrogen. [0013] In some embodiments of structures (1) and (11'),
both R' and It's are alkyl  groups. In other embodiments, both R3 and
R4 are alkeny l groups. In yet other embc diments, one of the groups
Its and. R is an alkyl group and the other is an alkenpl  group. In
various embodiments, the groups It3 and R4 are the same. In various
embodiments, oral compositions containing compounds (1) and/or (it)
exlcihit antibacterial  efficacy comparable to compositions
containing tric:losaxc. [0014] T11- size and nature of the alkyl or
alienyl groups Ij3 and R4 are selected  to achieve a desired
conibina[ior, frf sccla bility and bioavailabiiity in the compounds
of  structures (p and (7:). Tice compounds of structure (I) and (1I)
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 R3 and R (f.
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 R4 also affects
the molecular weight and  thus the molar amount of compounds (I) or
(II) delivered by a unit dose. In a preferred  embodiment, the groups
R3 and Ri 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  greaten [0015] The compounds described herein
may be synthesized via any means 



iu ovrn or to be developed in the art. An exemplary synthesis of
compounds (T,c and (11) for  the embodiment where Rc and R` are
either rI or methyl is illustrated in the following scheme ptrE; ;
Ctf:,  OUT I~ ~`rrf~ 11:.E::. -Lir c  3t F3?o  N"C  V 05  I ~.F 1
dibmmo intermediate (Ill) is 37 'yiated to a dt3nethyl intenrnedtate
(IV), which is  denethylated to arrive at compounds (V). Compounds
(Id) and (V) of the reaction scheme  correspond to embodiments of
structure (1) and (l.i), respectively, of the invention. The  dibromo
intermediate can be alieylated, for example, under conventional
Grigrard reaction  conditions as shown.. R-X represents an alkyl or
aikenyl halide, with R as defined above for  le and R and X
representing a halogen, preferably bromine. When a single halide is
used in  the irrigiard reaction, an embodinnent of compounds (I) and
(II) is synthesized wherein It'  and R4 are the same. If desired, a
mixture of halides can be used to prepare embodiments of  compounds
(I) and (II) wherein R3 and R3 are different. In various embodiments
complete or  partial dealkylation (shown as complete dernethylation)
of the resulting structus e (TV)  proceeds according to Ianown
procedures, illustrated in the scheme by stirring with boron
tribromide in dimethylene chloride at -l0C. taming materials (III)
can be readily  synthesized. In a non-liiiting example, p-iodoanisole
is coupled to 2-rnethoxyphenylboronic  acid to give an intermediate
that is bronjinated to form (111). In an exemplary embodinnent,  the
coupling reaction is carried out in the presence o palladium
tetraphenyl phosphate,  potassium carbonate and a phase transfer
catalyst such as tetrabutyl ammonium bron3nde,  Bromination of the
coupling reaction product proceeds readily, for example at 41C in
fir2 and  ethylene dichloride. [41016] Other non-limiting synthetic
roues to alkyl and. alkenyl compounds of  



structures (I) and (II) are given in Figure 1. In one alternative
synthetic pathway, a dibrorno  5 intermediate 10 is reacted with an.
alkenyl bromide (illustrated in the alternative embodiments  of
2-bromopropene 2.0a and crotyl bromide 20b) to make alkenyl compounds
30a and 30b  where Ri and R2 are methyl, As shown, the alkenyl
compounds 30a and 30b can be reduced  to form corresponding alkyl
compounds 40a and 40b, with optional subsequent dealkylation
(illustrated as a demethylation) to a diol $0, In another pathway,
the dibrorno intermediate  10 is converted to a dialdehyde
intermediate 60, :followed by Claissen-type condensation  with a
ketone (exemplified by acetone) to form another intermediate 70 with
a 4 carbon  chain. Other ketones can be used to provided chains
longer than 4. The double bond and the  oxo group of the intermediate
side chain are then reduced to form compound 80 with a  saturated
alkyl chain for B.3 and R.`. The alkyl groups (illustrated as methyl
groups) can be  removed to form the 2, rr -dihdroxy compounds 40b,
[00171 The antibacterial compound of the invention is formulated
together with  an orally accepable carrier to provide oral
compositions having a variety of forms such as  referred to above.
Depending on the form of the composition, the orally acceptable
carrier  can be. a lac uid carrier, a powder carrier, a dissolvable
soli; carrier, a gum base, a fibs:  forming polymer or polymers, and
so on. [00181 Various compositions of the invention contain an orally
acceptable carrier  and an antibacterial effective amount of compound
(1). The effective amount. is in the form  of either a single
compound or a mixture of compounds represented by structure (I). A
mixture of compounds can result for example :from. intentional
addition of separately  synthesized compounds or from addition of a
reaction product containing a mixture of  substitution patterns of
the groups R', R2, R.3, and Ra. [0'1141 As used herein, the "carier"
refers to components of the individual oral  compositions in which
the antibacterial compound or compounds of structure (l.) 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 (1). 1n other  aspects, the
tern 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 (1) and the carrier. However, in all
contexts,  he components of the oral compositions of the invention
can be divided into carrier o components and the antibacterial
compounds (1). (0020] To illustrate it. a non-irmiting example for
the case of toothpastes, the  carrier can be said to be the
water(liumectant. system that provides a large fraction by weight  of
the composition. Alternatively, the carrier component of a toothpaste
composition may be  considered as the water, humectant, and other
functional components other than the antibacterial system. Whatever
the context, the person of skill in the art recognizes that the
toothpaste composition contains both antibacterial compounds (3) and
an orally acceptable  carrier for the compound. [0(9211 To illustrate
further, in a mouth rinse, the carder is generally considered to  be
the water/alcohol liquid component in which the antibacterial
compounds (1) are dissolved  or dispersed. In a dissolvable lozenge,
the carrier is generally understood to comprise the  solid matrix
material that dissolves slowly in the mouth to the oral surfaces in
the mouth. In  chewing gums, the carrier comprises a gum base, while
in an edible strip, the carrier  comprises one or more film forming
polymers. (0022] in all of the above examples, the oral composition,
in whatever form,  includes antibacterial compounds (I), a suitable
carrier in an appropriate form, and other  actives or functional
materials needed to provide the oral compositions with desired
properties. Additional active materials and functional materials are
described below. [0023] In addition to a biologically acceptable
carrier, oral compositions of the  invention contain an antibacterial
effective amount of compound (:). In various  embodiments, an
antibacterial effective amount is from about 0.001% to about 10%,
based  on tlse 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%.:1n 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 (1) is  formulated at 5%
or less, preferably about 2% or less, and more preferably about 1% or
less.  concentrations in the upper and of these limits can be used,
but are sometimes less preferred  for economic reasons. In various
embodiments, optimum effectiveness is achieved at f om  about 0.1% to
about 1%, especially from about 0.1% to about 0.590 or about 0.1% to
about  0.3%, wherein all percentages are based on the total weight of
the oral composition. Amounts used in tooth gels, tooth powders,
gums, edible strips, and the like are comparable  to those used in
toothpastes. 100241 In mouth washes and rinses, an antibacterial
effective amount of (1) is  normally on the lower side of the above
ranges. Typically, compound (1) is used at a level of  about 0.001 %
(or 10 ppm) up to about 1% or less. Preferably, compound (1) is at
about 0.5%  or less or about 0.2% or less. Preferably it is about
0.01% (100 ppm) or greater. In various  embodiments, compound (1) is
present at from 0.03 to 0.12% by weight. [00251 The statemexits
herein for structure (1) also apply to structure (II), which
illustrates aft embodiment or species of structure (I) where R.' and
Ra are both a hydrogen  atom. In addition to the antibacterial
cornpoumi (i.), a number of active ingredients and  timctional
materials are included in various compositions of the invention. Such
materials  include, without limitation, abrasives, humectants,
surf'actant:s, anticalculus agents,  thickeners, viscosity rnodwers,
auticaries agents, flavorarits, colorants, additional  antibacterial
agents, antioxidants, anti-iuflatmnation components, and so on.
'['hey are added  to the parries, gels, rinses, gums, lozenges,
strips, and other forms of the oral compositions of  the invention
according to known methods. 100261 In various eEnbodirnents of the
Present invention, Where ::he carrier of the  oral care. composition
is solid or a paste, the oral composition preferably comprises a
dentally  acceptable abrasive material, which series to either polish
the tooth enamel or provide F.  whitening effect, Non-limiting
examples include silica abrasives such as silica gels and
precipitated silicas, Commercial embodiments include ZBODENT' 115,
marketed by J. lvi.  Huber and SYLODENTO X\VA, SYLODENT2 783 or
S'YI,ODEN'F(r) 650 XWA of the  Davison Chemical Division of W. R.
Grace & Co, Other usefzl dentifrice abrasives include,  



without limitation, sodium metaphosphate, potassium metaphosphate,
tricalcionr phosphate,  di-hydrated dicalcium phosphate, aluminum
silicate, calcined alumina, bentonite or other  siliceous materials,
or combinations thereof. 100271 The abrasive is present in an
effective amount,n embodiments where the  oral composition is in a
solid or paste form, the abrasive material is generally present at
about  1.0% to about 99% of the oral composition. In certain
embodiments, the polishing material is  present in amounts rarng'sng
from about 10% to about 75% (for example about 10% to about:  40% or
about 1 to to about 30%) in toothpaste, and from about 70% to about
99% in  toothpowder. 8 [00281 In a still further embodimenm, a
composition of the invention comprises at  least one humectant,
useful for example to prevent hardening of a toothpaste upon exposure
to air. Any orally acceptable humectant can be used, including
without limitation polyhydric  alcohols such as glycerin, sotbitoi,
xylitol and low molecular weight PEG. Most humectants  also function
as sweeteners. One or more hammectants are optionally present in a
total amount  of about 1% to about 70%, for example about 1% to about
50%, about 2% to about 25%, or  about 5% to about 15% by weight of
the composition. [00291 In a still further embodiment a composition
of the invention Comprises at  least one surfactant, useful for
example to compatibilize other components of the  composition and
thereby provide enhanced stability, to help in cleaning the dental.
surface  through detergency, and to provide foam upon agitation,
e.g., during brushing with a  dentifrice composition of the
invention. Any orally acceptable surfactant, roost of which are
anionic, nonionic or amphoteric, can he used. Suitable anionic
surfactants include without  limitation water -soluble salts of Csaa
alkyl sulfates, sulfonated ntoooglycerides of Cy_23 fatty  acids,
sarcosinates, taurates and the like, Illustrative examples of these
and other classes  include sodium. lau3y. sulfate, sodium coconut:
tnonoglyceride sulfonate, sodium taury]  sarcosinale, sodium lauryl
isethionate, sodium ]aureth carboxylate and sodium dodecyl burr
enesulfonate, Suitable nonionic surfactants include without
.imitation poloxaniers,  polyoxyethylene soroitan esters, fatty
alcohol ethoxylates, alkylphenol ethoxylates, tertiary  amine oxides,
tertiary phosphine oaiides, dialkyl sul:foxides, and, the like.
Suitable amphoteric  



surfactants include without limitation dervatives of Co s-2aliphatic
secondary and tertiary amines having; an anionic group such as
carboxylate, sulfate, sultanate, phosphate or  phosphouate. 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. [00301 In another embodiment the
composition comprises an orally acceptable  auticalculus agent. One
or more such agents can be present, Suitable anticalctrlus agents
include without limitation phosphates and. polyphosphates (for
example pyrophosphates),  polyarninopopanesulfonie acid (AMPS), zinc
citrate t ihydrate, polypeptides such as  polyaspartic and
polyglutamic acids, polyolefin sulfonates, polyolefu phosphates,
diphosphonates such as azacycloalkane-2,2-diphosphortates (e.g..
azacycloheptane: 2,2- diphosphonic acid), N-m.'thyl
azacyclopeuntane-7,,3-dsphaspktou:o acid, ethane-l-hydroxy-. 9
1,1-diphosphonic acid (E1-WP) and eitrane 1-amino-l, l diphosphonate,
phosphonoalkane  carboxylic acids and salts of any of these agents,
for example their alkali metal and  aminonimn salts. Useful inorganic
phosphate and polyphosphate salts illustratively include  monobasic,
dibasic and tribasic sodium phosphates, sodium tripolyphosphate
(STPfi ),  tetrapolyphosphate, mono-, di-, tri- and tetrasodium
pyrophosphates, disodium dihydrogen  pyrophosphate, sodium
trimetaphosphate, sodium hexamietaphosphate and the like, wherein
sodium can optionally be replaced by potassium or ammonium. Other
useful anticalculus  agents include polycarboxylate polymers, These
include polymers or copolymers of  monomers that contain carboxylic
acid groups, such as acrylic acid, methacrylic acid, and  maleic acid
or anhydride. Tian-limiting examples include poly inyl methyl e 1
erlntaleic  anhydride (PVMERvLk) copolymers, such as those available
under the lr_AI*l"1'REZO brand  from ISP, "Wayate, New Jersey, United
States of _klnerica, Still Other useful anticalculus  agents include
sequestering agents including hydroxycarboxylic acids such as citric,
fumaric,  malic, gluiaric and oxalic acids and salts thereof; and
am'snopolycarboxylic acids such as  ethylenediamiaetetraacetic acid
(EDTA). One or more articaiculus agents are optionally  present in
the composition in an anticalculus effective total amount, typically
about 0.01% to  about 50%, for example about 0,05% to about 25% or
about 0.1% to about 15% by weight. 



[0031] In various embodiments, the anticalcultis system comprises a
mixture of  sodium tripoty {rhsrlriate (STPP) and a tetrasodium
pyrophosphate (l'SPP). In various  embodiments, the ratio of TSPP to
STPP ranges from about 1.:2 to about 1:4, in a preferred  embodiment,
the first antioalcttlrrs active ingredient, TSPP is present at about
I to about 2.5%  and the second anticalculus active ingredient, STPP
is present. at. about I to about i 0%. [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 ofmaleic:
anhydride and. methyl  vinyl ether, such as for example, the
GANTR1170 S-97 product discussed above. [0033) In various
embodiments, the ratio of TSPP to S'TpP to the synthetic  anionic
polycarboxylate ranges from. about 5:10:1 to about 5:200:10 (or
1:4:2). In one  embodiment, the anlicalcrilns system of the oral care
composition comprises TSPP, STPP, 10 and a polycarboxylate such as a
copolymer of nzaleic anhydride and methyl. vinyl ether at a  ratio of
about 1;7:1. Ina non-limiting embodiment, the anticalculus system
consists  essentially of TSPP present at about 0.5% to about 2.5%,
STPP present at about 1% to about  10%, and a copolymer of malefic
anhydride and methyl vinyl ether present at about 0,5% to  about
1.5%. [00341 In a still further embodiment it composition of the
invention comprises at  least one thickening agent, useful for
example to impart a desired consistency and/or mouth.  feel to the
composition. .Any orally acceptable thickening agent can be used,
including  without limitation carhoniers, also known as carboxyvinyl
polymers, ca-rageenans, also  known as Irish moss and more
particularly t-calrageenan (iotA-Cad'ragee.nan) cellulosic  polymers
such as hydroxyethylcellulose, carboxymethylcellulose ((-'MC;) and
salts thereof,  e.g., C NIC sodium, natural: gurus such as icaraya,
xanthan, gum arabic and tragacauth,  colloidal magnesium aluminum
silicate, colloidal silica and the like. One or more thickening
agents are optionally present in a total amount of about 0.01% to
about 15%, for example  



about 0.1 % to about 10% 0 or about 0.2% to about 5% by weight of the
composition. [0035] In a still further embodiment a composition of
the invention comprises at  least one viscosity modifier. useful for
example to inhibit settling or separation of ingredients  or to
promote redis ersibility aeon agitat on ;ai a liquid composition. Any
orally acceptable  viscosity modifier can be used, including without
limitation mineral oil, petrolat?un, clays  and organo- modified
clays, silica and the like. One or more viscosity modifiers are
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.
[00361 In another embodiment the composition comprises an orally
acc'eptable  source of fluoride Sous, fan or rricre such sources can
he present. Suitable sources of  fluoride ions include fluoride,
moizotluorophosphate and. fluorosilicate salts, and amine  fluorides,
including olaflur (N'-octadecyl4rimethylendiarsnirze-2I,N,I T`-
ris{2-ethanol)- dihydrofluorde).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 1uorid.e- releasing salts are optionally present in an
amount providing a total of about 101) to about  20,000 ppm, about
200 to about 5,000 pptn, or about 500 to about 2,500 ppm, fluoride
ions.  /here sodium fluoride is the sole fluoride-releasing salt
present, illustratively an amount of II about 001% to about 5%, about
0 05%u to about 1% or about 0.1% to about 0.5A, sodium  fluoride by
weight can be present in the composition. [00371 Other components
include, without limitation, flavorants, colorants, and  other active
ingredients such as antioxidants and anti-inflammation agents. The
components  are formulated into oral compositions according to known
procedures. [990381 Toothpastes and gels contain major amounts of
humectants and usually an  abrasive compound or compounds for teeth
cleaning. They are formulated with various  active ingredients, such
as anticaries agents, aotiplaque compound, anti-htflana uatioaa
agents,  and the like, in addition to the antibacterial compound (I).
[fl'0391 Mouth rinses and mouth washes contain the active compound
(1) in a  liquid carrier such as water or water; e1:13anol.
Generally, the, compositions contain a major  



amount of solvent, up to 99 or 99% by weight. The active compound (1)
is optionally  formulated together with surfactants, colorants,
fiavorants, and other active ingredients. U)0401 The orally
acceptable vehicle or carrier in a lozenge bead or tablet is a
nor.-cariegenie, solid water-soluble pol,rhydric alcohol (polyol)
such as uaimitol, xylitol,  sorbitol, maiitol, hydrogenaiec starch
hydrozylate, hydrogenated ghsoose, hydrogenated  disaccharides,
hydrogenated polysaccharides, and the like in an amount of about 95%
to  about 95% of the total composition. F__nulsifiers sucks as
glycerin, and tableting lubrican s, in  minor amounts of about 0.i.%
to 5%, maybe incorporated into the :tablet, bead or lozenge
formulation to facilitate the preparation of the tablet beads and
lozenges. Suitable lubricants  include vegetable oils such as coconut
oil, magnesium stearate, aluminum. steaEate, talc,  starch and
Carbowax, Suitable noaa-cariogenic gums include kappa catrageenan,
carboxymethyl cellulose, hydroxyethyl cellulose and the like. 1990411
The lozenge, bead or tablet may optionally be coated with a coating
material such as waxes, shellac, carboxymethyl cellulose,
polyethylene;maleie anhydride  copolymer or kappa-carrageenau to
fuRther increase the time it takes the tablet. or lozenge to
dissolve in the mouth. The unooated 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
ii e antibacterial and anticalculus  active inn edients of the
present invention. 12 10042] Chewing gum formulations typically
contain a chewing gum base, one or  more iilasticiziag agents, at
least one sweetening agent and at least one flavoring agent, in
addition to antibacterial compound (l). it is preferably a sugarless
goon, 100431 Gum base materials are well known in the art and include
natural or  synthetic gum bases thereof. Representative natural gums
or elastorners include chicle,  natural rubber, jelutong, balata,
guttapercha, lechi caspi, sorva, guttakay, crown gum, and  perille,
or mixtures thereof. Representative synthetic gums or elastomers
include butadiene- styrene copolymers, polyisobutyiene and
iaobt3tylene-isoprene cop lyiners. The guru base is  incorporated in
the chewing gum product at a concentration of about 10% to about 40%
and  



preferably about 20% to about 35%. 10044] Plasticizinprsotte3ting
agents include without limitation gelatin, waxes and  mixtures
thereof in amounts of about 0.1% to about 5%. The sweetening agent
ingredient  used in the practice of this invention may be selected
from a wide range of materials, and  include the same artificial: and
polyol sweeteners used for the preparation of tablets, heads  and
lozenges. Polyol sweeteners such as sorbitol and tnalitcl are present
in the chewing guru  composition of the -present invention in amounts
of about 40% to about 80% and preferably  about 501;c E.G about 75%.
In a no.i-limiting errbodi3rtent, an artifi.e:ial sweetener is
present: in  the, chewing gum composition of the present intention in
amounts of about 0.1 n to about 2%i.,  and preferably about 0.3% to
about. 1%. 1045451 The invention has been described above-with
respect to various preferred  embodiments, Further noa-limiting
description is provided in the following examples.  EXAMPLES F'xaInt
le I - Synthesis of 3',5-dibutyl-2,4'-dimethoxy-1,i'-biphenyl and
3`,5-dibutsl-2,4'- dihydroxy-1,t biphenyl 100461 At 120C,
p-iodoanisole is reacted with 2 methoxyphenylcoronrc acid in  the
presence of palladium tetraphenyl phosphate, potassium carbonate and
the phase transfer  catalyst, tetrabutyl anunoniuEn bromide to weld
2,4'-dunethoxybiphenyl (66%), which is  then brominated at 04.' in
ethylene diebloride to produce 5,5'-dibromo-2,4'- dimethoxybiphenyl
in 80% yield. n-butyl bromide is reacted with the dibromo
intermediate  in the presence of raagnesisan and cuprous iodide at
-IDC to produce in 50% yield 3',5-
ibntyl-2,4'-dimetlaoxy-1,1'-biphenyl. Demet%_ylation with boron
trb3'omide A ves 3',5- dilnrtyl-2,4'-dihydroxy-l,l'-biphenyl (17%
yield). 13 CLABIS  What is claimed is: 1. An antiplaque oral
composition comprising  an orally acceptable carrier; and an
antibacterial effective amount of a compound of structure (1)  y (3
Qi: 



a 3 ~}y wherein R' and Re are independently a hydrogen atom or a
lower Ct, alkyl group and it3 and  are independently an ai ennyl or
alkyl group having from I to 20 carbon atoms, with the  proviso that
R3 and R4 are not both 2-propenyl or n propyl when R' and R'' are
both hydrogen  atoms. 2. The composition according to claim 1,
comprising 0.0,01% to 10% by weight  (1). 3. The composition
according to claim 1, wherein the carrier is a liquid carrier.  4. 'T
he composition according to claim 1, wherein the carrier is a powder
carrier.  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 molxthrinse, a
toothpowder, a lozenge, a chewable pellet,  a gum; and an edible
strip. The composition according to claim 1, wherein R' and Rz area
hydrogen  atom, 14 8. The composition according to claim 1, wherein
R3 and l24 are an alkyl group.  9. the composition according to claim
1, wherein R3 and R4 independently have  l to 8 carbon atoms. 10. The
composition according to claim 1, wherein I( and Ra independently
have  4 to 8 carbon aton-s. 11. A toothpaste or gel composition
comprising  at least one humectant; at least one abrasive compound;
and an antiplaque oral composition according to claiEn 1.. 12. The
composition according to claim 'l 1, further comprising an
anl:itartar  effective anion nt of an anticalculus agent co
comprising at least one phosphate compound.  13. The comnnosition.
according to claim 1 t, wherein the antic:alcuJus agent  c:oxnprises
tetrasodiurft 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
pole, carboxylate comprises a maleic anhydride copolymer with methyl
vinyl ether.  15 I& The composition according to claim 11,
comprising:  0.01-5% by weight of a compound of structure (1); r. (1)
1-7 0%a by weight or at least one humectant; 1-70% by weight of at
least one abrasive compound; 0,3-2.5% 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 clash[ 16, further comprising an anionic
polycarboxylate. 19. The composition accor*ding to claim 18, wherein
the ratio of  TSPP:STPP:polycark oxylate is about 1:7:1. 16 


