ORAL AND SKIN CARE COWPOSI TIONS BASED ONA 3, 3 ' - DIALKYL -1, 1 ' -
BIPHENYL - 2, 2 ' - DOL ORA 3, 3 ' -DALKENYL- 1, 1 ' -BIPHENYL- 2 , 2
' -DI OL BAOKGER@3BI9 [ 0001] There is an ongoi ng need for pamtusb@atso7osl
agents and conpositions conprising the same, which have efficacy agai nst
common oral bacteria and skin bacteria. SUMVARY [0002] In sone

enbodi nents, the present invention provides a conposition conprising a
conpound of For mubrALl AND SKIRHCARE COMPOSARINSBASESONIA 3 3er epfLkywher et n RL and
R2 are each indepsHENYLl-2 ,2ClPIGE)ORAA BY B ' DIALKERYTE) , A -BEPMENYLAND 'aDIAS I'i er .
In certain enbodi nents, the conposition is an oral care conposition that
conprises an antibacterially-effective anount of a conpound of Forrmula (1),
or a salt thereof, and an oral | yBH¥Je@RQEND carrier. In other enbodinents,
the corrpcréootq PRer€ QRS b§§o$ngﬁﬁleeé%ﬂ Qﬁﬁ)ﬁ&éﬂa{l’*la!gé{ftseglrfde&)trﬂp\égiu@i@wpnglngQhecOrrpound
of Fornmula or a sal ereof, and an déermatol ogic ally- acceptable
carrier. SﬁIO@Ml]lthha&‘@eﬁffla@qy agarhe dpmean gral RictegindnRkimpastdrindependent |y sel ect ed
frommethyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl,

2-met hyl - butyl, n- pentyl |-pentyl t-pentyl and hexyl. In other

enbodi nents, Rl and R2 are the sanBUMMARY:h are (Cl C6) aI kyI or (C2- CB)
talhgegg:’ﬂ) 29?4 S r(fll(lfl} S, at[le grq:ts)é)ng 11’1\6)1’1%% pI‘O\X}%@S ﬁ Clg)lglé)O%l Iﬁl I‘lgvl’\hgﬁép yl and
structur eom@bd(ﬂdiome[nﬁmO@)] Sorre errbodl nments provide a net hod of i nhi b| ting
bacterial growh in an oral cavi corrprO ng contacting an oral cavity
surface with any one of the COTTFS%!I'[I ons scri bed herein. O her

enbodi ments provide a nethed of ftreatinglor pr@/entl ng a di sease or
condition of the oral cavity~ponprising conteCting an oral cavity surface
wi th any one of the conposit herein. Still other enbodi nents
provide a nethod of treating @ a di sease or condition of the
skin conprising contacting a sk surfac of a subject in need thereof W th
any one C [ T [ 0007]
As used tﬁo&ﬁ%%g{i})&?ﬂae%%%ae&? ugsdegggsfgg grlt %eggglzﬁ%}%&ge@g% (Eg(bga&é and
every valalkenylhatd 4 carmgrt Hin pertdiveembarigeentsinlye aomipeeition tshanmralhverer @ngesigem be
selecteda the.termnus n 008] Al referenc C|ted erein
are her eby%lar)f(][:l l?lse(s)rarétag %naﬁeyf egfﬁeecﬁvcearfl%l[n?hgl o8k L|H}de fe[E Ff@BO@] rSn t he
event of tlaamﬁrrfnldlamtorally z&ce:teefbllm¢ah~mejn In nthehempodasany, tich amiposuomc@mdlsbhat of a
cited refere ce sent disclosure co ol s 00101 used herein,

Che ¢ er mis cetrgisy iy RS e f o gt idniegh sl Bhe ur at e
strai ght deﬁxadtcslogballplma&dpcabm@dmar bon of 1 to 6 carbon atons, e.g. nethyl,

et hyl, 0 i - propyl but nt and_hexyl

embodi mer{&@ i)t he (@ccesy eé‘?'%?@lmfﬁ%l Bt ﬁn‘?g %%’D‘é‘fl‘?PFH‘ﬂeé‘ﬂy \Rﬁ’l‘?‘ﬁecgfrﬂ%ll BYEH: at om
e.g. fl UQnyD@zrprb[S}Qm‘-ﬂiSp}an By 0E-bingt, HRYL 2ImAsyIseA, NEmef1Ni-phlie AR

" (C2- C6) aIk i;] refers to an unsaturated, open chain hydrocarbon

conpri si 14 PP IvBher smepdimeats Hibrind o g i EHIOHS TED #1601 G ioh ok &k bon

doubl e bendgkedyavi ng the general fornula G, H2", e.g. vinyl and propenyl.
[0012] Sone enbodi ments of the present |n%ent|on provi de an oral or

personal [BMBE conpdsi nartistlas emprdispmgR snd Grgeuing sprapyk sl e compougio (1)

Formula (I) is compound (3), which has the following structure:

H;C l l CH,

[0006] Some embodiments provide a method of inhibiting bacterial growth in an oral cavity

comprising contacting an oral cavity surface with any one of the compositions described
herein. Other embodiments provide a method of treating or preventing a disease or condition

of the oral cavity comprising contacting an oral cavity surface with any one of the



or a salt thereof; wherein: RL and R2 are independently selected from
(C1-C6) alkyl and (C2-C6) al kenyl, and a carrier. In sone enbodi nents, the
carrier iwoam3sed2by acceptable carrier. In other enbodiPaenissiiobeEsarri er
is a carrier suitable for a dermatol ogi call y-acceptabl e personal care
conposition. [0013] Conponent, ingredients, and nmethods suitable for
formul ation of a dermatol ogi cal | yacceptabl e personal care carrier are
described, for exanple, in U S, Patent Application Publication No. US
2007/ 00482mBositEHsleisHbetiherst sSHF el émhm@@ﬁ%mw%na oL Ei Fgish9r one of
the compounRgdsidestichRed (HRE&Inbe tﬂe"skﬁ%pﬁ@ﬁ%g %mhg a slhli‘ @urPe?cE spRalbjkar e
conposition is selected from a soap (e.qg. bar or liquid form, a body
wash, a @@mwddnmuﬁvwhanaﬂmuﬁ@@ﬂ@nwp@n@um@yx@@i@ﬂma deodor ant or
antipersplrant) an ointment, and a cream [0014] In sone enbodi nents, the
present invention provides conp05|t|ons wherein the conpound of Formula (I)
is present at a concentratlonDEI_HiﬂhﬂﬁﬁﬁﬁllmQﬂﬂl to about 10% by weight.
Q her e nt vi.de 0 f F9 la (1)
s pr osontoty] e bRy NG FETRCR: b MR o e GRTRENAR Slep OV 2 Gt
O her enhlodiisreinbis tpr mngmleAm;omjmethhmnhe vaingfr edinrbet de&etedmpdwndrnnﬁusﬁﬁnmjl a (1)
is present at a concentration of from about 0.01 to about 5% by weight.

Ot her endd@ ment s provi de conpositions wherein the conpound of Fornula (I)
i S presernoo0s] Ad reforraenicial heddin afe hbfebyinabPuitated by defben@lin teirdnbbiedy wei ght .

O her e nts provide c 05| ons wherein th d of Fornula (1)
is pr esgﬁé’ﬂ%ﬁ the SRV AE A SPRIGH 1Bfa ‘#‘ﬁf fioa sy e Rﬁesfmt‘gscgoég%t gﬂé)%o B;?ler&i ght .
Q her enbgdici@Nthe pREaIIdREIGRIPRSbIsi ons wherei n the conpound of Fornula (1)
is present at a concentration of fromabout 0.3 to about 1.0% by weight.

Still ot H¥HOEASJHPhBaied. sheoifbe <€oﬁ?p9o%1k¥1| JRETSIRet sPRttNRE el HYDTd et

Formul a (hohrated aBBeMaihlighaGORGEBEAR QN1 & calamsh a@orﬁs/qe ﬁé_}fnéﬁ%ll ghihy1, Anot her
enbodi ment provi des conpositions wherein the conpound or mil a ﬁy is
present a@tprapyd.oneiemtly abhiah ropengthoind hexploy, Inbspnwee%lmdlmf[m 18] (irfCes 8

enbodi m%&etﬁs&ﬁbs@fﬂﬂ&?@ﬁﬁhﬁﬂog‘eﬂrawﬂ?r e.oC AR e SES MM Sr 91{10{‘i¥ér e component s

selected fro l'uoride 1on source; a tartar control agent; a buffering
agent ; al0MBI Asiused hemeth, dhec i H{Qb-Conalsényl weelers tproneurtskBragdf opdm chedme
enbodi ne .ane e 0 o e ion
cour ce ooy epBhon Rtk Bl WARpHEE ol A COMPRATHE Buhe clpli bl
fIuoridedod@dbmnmdmnmgMuqmmpwdspmaa@Jb&adjuﬂwfﬁﬁquwnﬁlcate anmoni um
fl uor OSi l Lg me em 1 N P%he esent el’ltl I‘O 1&@ an. oralaororfrzps nﬁt(lla?n Of two
or nore pme 4 agémﬁlon ho<ge afsc edV eréi 1Y SuikFaple
hunectanmsnmbﬁnqﬂ@em@ﬁsngsumﬁ@@manfﬁnmﬁmKDrants, and abra5|ves are discl osed
in commonly-owned U. S. Publishe%”gatent Appl i cation No. 11/0059029 A, U S
Publ i shed Patent Application No 009/ 03 00 Al, and U. S. Published Patent
Application No. 2008/0233Gp8 Al . [0016] odi nents provide a net hod
of treating or preventing a on of the oral cavity
conprising contacting an oral ¢ W th any one of the
conposi tions described hereint i nents, the di sease or
condition of the oral cavity il di sease ® condition of the teeth,
oral muc | u n,so i
condi 1 on o T BEIsH en 01 By KT ROMBRARAH) CERLEY il (Gl GPRRG! Bho
perlodonKCiC@ﬁthYhBmkasmnwndIn@nmﬁnaﬁpmnwoﬁ ﬂmomumrwome(ﬂﬂbremﬁﬁﬁﬂ@017] In
sonme enbodi nents, th Or eser entlon rOV|des a nethod f.tr atlng or
carrier. In men S, fthet rr1 1. a__ carfier _ sui ab
preventing a dlsease or con ion’o hé in conpr|5|ng con ‘ac |ng t he
skin suranmnﬁbgaﬂsubVQbemmmnmﬂdmﬁhmmgmﬁmmnth any one of the conpositions
descri bed herein. In sonme enbodi nents, the disease or condition is sel ected
from body odor, erythrasma, acne, inpetigo, boils, folliculitis,
cellulitis, carbuncles, scalded skin syndrone, and a conbination of two or
nore thereof. [0018] In sone enbodi nents, the nethod conprises repeating
the application of the conmposition multiple tinmes until the desired
anti-bacterial effects are achieved in the subject. In sonme enbodi nents,
the conposition is applied daily for a period of several days, e.g. at
| east one week. [0019] In sone enbodi ments, the conposition further
conprises an active conmpound sel ected from magnol ol, tetrahydromagnol ol
butyl magnol ol , honokiol, tetrahydrohonokiol, triclosan, del nopinol, cetyl
pyridi niumchloride, a zinc ion source, a stannous ion source, an
anti-inflanmmatory agent, a botanical agent, and a conbination of two or
nore thereof. Suitable botanical agents include those disclosed in
commonl y-owned U. S. Patent Application Publication No. 2009/0087501 Al.
SU|tabIe antl-lnflannatory ‘agents. |nclude -any oraIIy acceptable

e o, oy o - o o




[0032] Also optional, a saliva stinulating agent, useful for exanple in
anelioration of dry nouth, may be included. Any orally acceptable saliva
sti rmul at iwQ 2apa3s226an be used, including w thout |imtarconstaodsees ds such
as citric, lactic, malic, succinic, ascorbic, adipic, fumaric, and tartaric
acids, and m xtures thereof. One or nore saliva stinmulating agents are
optionally present in a saliva stinulating effecti ve total amount. [0033]
Opti onal | an antiplaque (e.g., plaque disruptin agent may be incl uded.
Any oral Il |gYp 13E Ceppaishnk ingitdigntsa aubmaged suiae s 1 tlop RE B denMEP 10 s BULt

limtati Q&e%iaﬁﬁnﬁéﬂs'imalc@ﬂ@%meffﬁﬁﬁ§§sch15@dar1'8¥ StanfL iy salph@ne db {%rpone
copol yol s such as cetyl dimethicone copolyol papai n, gl ucoanyl ase, gl ucose

oxi dase, Pybkcation Hociliin(04E043%8)- c%n@mm?p@lw@@rnﬁ@h@s@ﬁ%@sn@ﬂ COMPILIRE

p0| yacryl, ﬁ)% e %@dthénc&tﬂ bunds td@&'h@&{ heIL,QPBﬂl S(g?é 'e%@éhmgﬁ@ eﬁ‘l%' ﬂeks%hﬂgca‘%gent S

i nclude potassiumcitrate, potassiumchloride, potassiumtartrate,

pot assi uwmp@mmﬂaﬁtl@tedpfumaﬁﬁowﬂe@(ai karer lipod Ewmi).unhody tyasit, @ gekai@vni um
salts, a e ] e o nclude

vitam nsqgPI%gzri%&rleapEF gd&t@t e?ﬁ?s()dt)%geéan e&%pﬁlgﬁhélg%%! l%{%{}r{r’l a?llg% &and D, thiam ne,
ri bofl avi[@014¢ & cswmenepmndlmehtenateepremnacmw&ntldmbromdas: icdmpositcms | wisendial ehe

pyri doxi ne ar.a- am nobenzoi ¢ . aci ,

bt heon copRET TR T Puor P SRLPERFDEE LE e85 Sy M BHBERY s oy

Her bs su&hlm G&&ﬁenﬂabdlmemte@wvldea:pmmﬁidaﬁ vitieprt ihkapmBadndi d rofhuleinad i s, and
Commi phor a rrha may aptional | I i tabl e protei nclude
Tk broEt Lt ergyRRL i et fab D S i Ao Db S PR i

pl aque- dipsdvitet doRfpodgenitehesdin mea@n@am ¢, Fogbla @B 1Ty bRs@u aéd Corgbrif@se opXi dase.
[ 0036] S. aureus can cause a range ill nesses from m nor skin infections,
such as 69%1‘@? 0. phﬁ)e%tioljtoS%Hﬁ’ ydg cQﬂP"tﬁlefnﬂ’ﬁ%‘meEtérPWHk’?l CQEIPOKDS ATk | n

syndr one thdhRRSCESIERSulal(D id pefnt M LM BEIUITRAS Boub YO (AhoRNESHRDNI A,
meningitis, osteonylitis, endocarditis, toxic shock syndrgne and sep3|s

S. aur eudyiveigit s@tft?r ?@hodi@%?)l%@V@FéOmB‘PSlt%éd‘élé]i?inatpeF shbormpdody] c.

m nut | 55'1@&@%%&1 alondtRErARNDf %ﬁl J6BOWNL {Qbb& 3.0 QJva@éi’gthOEﬂaﬁerQ%éﬁrhél&é on of
body odor. C. mnutissinumis also associated with erythrasmas. [0038]

Enbodi memrayidsfcopipesiperssieivrein heeepipomndaefdormplaibris geesent pbeeoricentialien ol | owi ng
exanpl es.q, g?ﬁboﬁlﬁrﬁp oCabof! Foﬂew%lgrh't' g‘gﬁl dé ﬁb@&%gﬂg éﬁ%ﬁdé E‘o@ﬁém‘é’ﬁé’ limit

t he scope I nvention as des al ne Exanpl e /
[ 0039] Covhewimidis cafipdund op Femmit (1] inpentiteha camertyatipr efprboed. @‘énle’r wdiplt.

go: 5660 3685 TUREHy RS kARSI o Bl T

t he art. aExermptmerafod QOO 1TEb) by xx;lmgﬁnel ow) describes the antibacterial
ffi | nhi bj. t Co trat test) . of Co d (3) OHOH
B R N g

oral bacteledted frém aviuadsion soFcdnati@ns comtrol agaml;iahuflSring@p ekl bs abrasiet; knd casei .

00411 M ni m |.nhi bi t or ration values are determn ned generall
oot MR A R R e A S e A A R g

conmpound ch@porichtst i VP tlbGraR Eiof GYuidé QtibetlCatoal: 0gtaflous AhbABE; soBrEL Aboddecki nson,
Franklin Lakes N]) was prepared in a 96 well plate and a constant anount of

bacteria PWé‘%“‘FHeﬂu%f?ifﬁedsofibmba‘@ﬂnq}(}é‘PlloPh%P?aé‘? f@d“ﬂ yprosiligite.i aexsatbN,

bact er i alfugfoRittile, Waind TRASIUE, Behn¥niuth AuctRRCINIARDBIHAABRST dGwhoFherdthats. Reader
(Power wave 5x, Bi oTEK, Wnooski VT) and the M C val ues were determ ned

Resul ts ap addfigiodBeseidiscipags] kerain, spstle humestse Figksnave i HEG#SH KPIBTANGT v
Concentr ahj Oclﬂraglgmrecﬁi%&@@qn (c%}nnﬂolﬂ)loﬁllegh@@ Hlbl%hc% PﬁjthﬁlAéph%aU(Qf Roopy! A
viscosus 3.9 S. sanguis 3.9 S. nutans 7.8 S. oralis

11/0059029 A1, U.S. Published Patent Application No. 2009/0311200 A1, and U.S.

Published Patent Application No. 2008/0233058 Al.

[0016] Some embodiments provide a method of treating or preventing a disease or condition

of the oral cavity comprising contacting an oral cavity surface with any one of the

compositions described herein. In some embodiments, the disease or condition of the oral
3



7.8 L. casei 7.8 [0042] The results shown in Table 1 denonstrate that
conpound (3), [1,1-Biphenyll-2,2'- diol, 3,3 dipropyl, has antibacteri al
activity.wararspl3e228 [ 0043] Formul ati ons conpri si ng comrpoarsdoil®yo7and
magnol ol were prepared as indicated bel ow [0044] The conposition of three
illustrative liquid fornmulations A, B, and C, are set forth in Table 2,
below. Table 2 A B C Part 1 Compound (3) (%9 1.33 1.33 Magnolol (%
1. 33 Pol yet hyl ene glc}{col 600 (% 2.67 4 4

cavity includesa disease or condition of the teeth, oral mucosa, gingiva or tongue. In some
embodiments, the disease or condition of the oral cavity is selected from caries, gingivitis,
periodontitis, halitosis, and combination of two or more thereof.

[0017] In some embodiments, the present invention provides a method of treating or
preventing a disease or condition of the skin comprising contacting the skin surface of a
subject in need thereof with any one of the compositions described herein. In some
embodiments, the disease or condition is selected from: body odor, erythrasma, acne,
impetigo, boils, folliculitis, cellulitis, carbuncles, scalded skin syndrome, and a combination
of two or more thereof.

[0018] In some embodiments, the method comprises repeating the application of the
composition multiple times until the desired anti-bacterial effects are achieved in the subject.
In some embodiments, the composition is applied daily for a period of several days, e.g. at
least one week.

[0019] In some embodiments, the composition further comprises an active compound
selected from: magnolol, tetrahydromagnolol, butyl magnolol, honokiol, tetrahydrohonokiol,
triclosan, delmopinol, cetyl pyridinium chloride, a zinc ion source, a stannous ion source, an
anti-inflammatory agent, a botanical agent, and a combination of two or more thereof.
Suitable botanical agents include those disclosed in commonly-owned U.S. Patent
Application Publication No. 2009/0087501 Al. Suitable anti-inflammatory agents include
any orally acceptable anti-inflammatory agent, including steroidal agents such as flucinolone
and hydrocortisone, and nonsteroidal agents (NSAIDs) such as ketorolac, flurbiprofen,
ibuprofen, naproxen, indomethacin, diclofenac, etodolac, indomethacin, sulindac, tolmetin,
ketoprofen, fenoprofen, piroxicam, nabumetone, aspirin, diflunisal, meclofenamate,
mefenamic acid, oxyphenbutazone, phenylbutazone, and mixtures thereof.

[0020] Suitable carriers include the conventional and known carriers used in making
toothpastes, tooth powders, prophylaxis pastes, mouth rinses, lozenges, gums, beads, strips,
films, sprays and the like. As those skilled in the art will appreciate, the selection of specific
carrier components is dependent on the desired product form, including toothpastes, tooth
powders, prophylaxis pastes, mouth rinses, lozenges, gums, gels, paints, confectionaries, and
the like.

[0021] In some embodiments, the oral composition further comprises one or more
components selected from cleaning agents, flavoring agents, sweetening agents, anti-adhesion

agents, surfactants, foam modulators, abrasives, pH modifying agents, humectants,
4



Flavor (9% 1.33 1.33 1.33 Propyl ene glycol manocaprylate (% 1.33
Aycerin (%9 24 24 24 Sorbitol - 70% aqueous solution (%9 24 24 24 Sodi um
sacchari rwQu13034229. 4 0.4 Sodium fluoride (% 0.324 0. 3P¢TAIS3R4/08005 um

| aur yl

sulfate (% 2.4 2.4

moisturizers, mouth feel agents, colorants, abrasives, whitening agents, preservatives, a
fluoride ion source, a saliva stimulating agent, emollients, viscosity modifiers, diluents,
emulsifiers, nutrients and combinations thereof. Other optional additives may be included.
[0022] Colorants such as dyes may be food color additives presently certified under the Food
Drug & Cosmetic Act for use in food and ingested drugs, including dyes such as FD&C Red
No. 3 (sodium salt of tetraiodofluorescein), Food Red 17, disodium salt of 6-hydroxy-5-{(2-
methoxy-5-methyl-4-sulphophenyl)azo}-2-n- aphthalenesulfonic acid, Food Yellow 13,
sodium salt of a mixture of the mono and disulphonic acids of quinophtalone or 2-(2-
quinolyl) indanedione, FD&C Yellow No. 5 (sodium salt of 4-p-sulfophenylazo-1-p-
sulfophenyl-5-hydroxypyrazole-3 carboxylic acid), FD&C Yellow No. 6 (sodium salt of p-
sulfophenylazo-B-naphtol-6-monosulfonate), FD&C Green No. 3 (disodium salt of 4-{[4-(N-
ethyl-p-sulfobenzylamino)-phenyl]-(4-hydroxy-2-sulfoniumphenyl)-methylene } -[ 1-(N-ethyl-
N-p-sulfobenzyl)-DELTA-3,5-cyclohexadienimine], FD&C Blue No. 1 (disodium salt of
dibenzyldiethyl-diamino-triphenylcarbinol trisulfonic acid anhydrite), FD&C Blue No. 2
(sodium salt of disulfonic acid of indigotin) and mixtures thereof in various proportions.
Typically, colorants if included are present in very small quantities.

[0023] Suitable flavoring agents include, but are not limited to, natural and artificial flavors.
These flavorings may be chosen from synthetic flavor oils and flavoring aromatics, and/or
oils, oleo resins and extracts derived from plants, leaves, flowers, fruits and so forth, and
combinations thereof. Representative flavor oils include: spearmint oil, cinnamon oil,
peppermint oil, clove oil, bay oil, thyme oil, cedar leaf oil, oil of nutmeg, oil of sage, and oil
of bitter almonds. These flavoring agents can be used individually or in admixture.
Commonly used flavors include mints such as peppermint, artificial vanilla, cinnamon
derivatives, and various fruit flavors, whether employed individually or in admixture.
Generally, any flavoring agent or food additive, such as those described in Chemicals Used in
Food Processing, publication 1274 by the National Academy of Sciences, pages 63-258, may
be used. Typically, flavoring agents, if included, are present at a concentration of from about
0.01 to about 1%, by weight. In some embodiments, the flavoring agent may be present at a
concentration of about 0.2%, by weight.

[0024] Sweeteners include both natural and artificial sweeteners. Suitable sweeteners
include water soluble sweetening agents such as monosaccharides, disaccharides and
polysaccharides such as xylose, ribose, glucose (dextrose), mannose, galactose, fructose

(levulose), sucrose (sugar), maltose, water soluble artificial sweeteners such as the soluble
5
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2.4 Water (% 42.206 42.206 42.206 [0045] The conposition of an additi onal

five illustrative liquid formulations, designated D - H, are set forth in
Tabl e 3, wel2018/0B62be 3 D E F GH Part 1 Conpound @8)X/US1105885 1. 33
Magnol ol (%

saccharin salts, i.e., sodium or calcium saccharin salts, cyclamate salts dipeptide based
sweeteners, such a L-aspartic acid derived sweeteners, such as L-aspartyl-L-phenylalaine
methyl ester (aspartame). In general, the effective amount of sweetener is utilized to provide
the level of sweetness desired for a particular composition, will vary with the sweetener
selected. 'This amount will normally be from about 0.001 to about 5%, by weight. In some
embodiments, the sweetener is sodium saccharin and is present at a concentration of about
0.01%, by weight.

[0025] Whitening agents, material which is effective to effect whitening of a tooth surface to
which it is applied, such as hydrogen peroxide and urea peroxide, high cleaning silica,
preservatives, silicones, and chlorophyll compounds may be incorporated into the
compositions of the present invention. In various embodiments, the compositions of this
invention comprise a peroxide whitening agent, comprising a peroxide compound. A
peroxide compound is an oxidizing compound comprising a bivalent oxygen-oxygen group.
Peroxide compounds include peroxides and hydroperoxides, such as hydrogen peroxide,
peroxides of alkali and alkaline earth metals, organic peroxy compounds, peroxy acids,
pharmaceutically-acceptable salts thereof, and mixtures thereof. Peroxides of alkali and
alkaline earth metals include lithium peroxide, potassium peroxide, sodium peroxide,
magnesium peroxide, calcium peroxide, barium peroxide, and mixtures thereof. Organic
peroxy compounds include carbamide peroxide (also known as urea hydrogen peroxide),
glyceryl hydrogen peroxide, alkyl hydrogen peroxides, dialkyl peroxides, alkyl peroxy acids,
peroxy esters, diacyl peroxides, benzoyl peroxide, and monoperoxyphthalate, and mixtures
thereof. Peroxy acids and their salts include organic peroxy acids such as alkyl peroxy acids,
and monoperoxyphthalate and mixtures thereof, as well as inorganic peroxy acid salts such as
persulfate, dipersulfate, percarbonate, perphosphate, perborate and persilicate salts of alkali
and alkaline earth metals such as lithium, potassium, sodium, magnesium, calcium and
barium, and mixtures thereof. In various embodiments, the peroxide compound comprises
hydrogen peroxide, urea peroxide, sodium percarbonate and mixtures thereof. In some
embodiments, the peroxide compound comprises hydrogen peroxide. In some embodiments,
the peroxide compound consists essentially of hydrogen peroxide. In some embodiments a
non-peroxide whitening agent may be provided. Whitening agents among those useful herein
include non-peroxy compounds, such as chlorine dioxide, chlorites and hypochlorites.
Chlorites and hypochlorites include those of alkali and alkaline earth metals such as lithium,

potassium, sodium, magnesium, calcium and barium. Non-peroxide whitening agents also
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1. 33 Pol yet hyl ene glycol 600 (% 2.67 2.67 2.67 2.67 4 Flavor (% 1.33 1.33
1.33 1.33 1. 33 Propyl ene glycol nonolaurate (% 1.33 1.33 Pr opyl ene
gl ycol newocamosbrbe (% 1.33 1.33 Part 2 PCT/US2011/050795

include colorants, such as titanium dioxide and hydroxyapatite. One or more whitening
agents are optionally present in a tooth-whitening effective total amount. In some
embodiments the whitening agent is separated from the aqueous carrier. In some
embodiments the whitening agent is separated from the aqueous carrier by encapsulation of
the whitening agent.

[0026] Optionally, breath freshening agents may be provided. Any orally acceptable breath
freshening agent can be used, including without limitation zinc salts such as zinc gluconate,
zinc citrate, zinc oxide and zinc chlorite, alpha-ionone and mixtures thereof. One or more
breath freshening agents are optionally present in a breath freshening effective total amount.
[0027] Optionally, the composition may include a tartar control (anticalculus) agent. Tartar
control agents among those useful herein include phosphates and polyphosphates (for
example pyrophosphates), polyaminopropanesulfonic acid (AMPS), polyolefin sulfonates,
polyolefin phosphates, diphosphonates such as azacycloalkane-2,2-diphosphonates (e.g.,
azacycloheptane-2,2-diphosphonic acid), N-methyl azacyclopentane-2,3-diphosphonic acid,
ethane-1-hydroxy-1,1-diphosphonic acid (EHDP) and ethane-1-amino-1,1-diphosphonate,
phosphonoalkane carboxylic acids and salts of any of these agents, for example their alkali
metal and ammonium salts. Useful inorganic phosphate and polyphosphate salts include
monobasic, dibasic and tribasic sodium phosphates, sodium tripolyphosphate,
tetrapolyphosphate, mono-, di-, tri- and tetrasodium pyrophosphates, sodium
trimetaphosphate, sodium hexametaphosphate and mixtures thereof, wherein sodium can
optionally be replaced by potassium or ammonium. Other useful anticalculus agents include
polycarboxylate polymers and polyvinyl methyl ether/maleic anhydride (PVME/MA)
copolymers, such as those available under the Gantrez™ brand from ISP, Wayne, N.J. In
some embodiments, a phosphate is present at a concentration of from about 0.01 to about
10%, by weight. In some embodiments, a phosphate is present at a concentration of from
about 1%, by weight.

[0028] Some embodiments provide compositions wherein a buffering agent is present. In
some embodiments, sodium phosphate monobasic is present at a concentration of from about
0.01 to about 5%, by weight. In some embodiments, sodium phosphate monobasic phosphate
is present at a concentration of about 1%, by weight. In some embodiments, sodium
phosphate dibasic is present at a concentration of from about 0.01 to about 5%, by weight. In
some embodiments, sodium phosphate dibasic phosphate is present at a concentration of

about 0.15%, by weight.
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[0029] Other optional additives include antimicrobial (e.g., antibacterial) agents. Any orally
acceptable antimicrobial agent can be wused, including Triclosan (5-chloro-2-(2,4-
dichlorophenoxy)phenol); 8-hydroxyquinoline and salts thereof, zinc and stannous ion
sources such as zinc citrate, zinc sulfate and zinc gluconate; copper (II) compounds such as
copper (II) chloride, fluoride, sulfate and hydroxide; phthalic acid and salts thereof such as
magnesium monopotassium phthalate; sanguinarine; quaternary ammonium compounds, such
as alkylpyridinium chlorides (e.g., cetylpyridinium chloride (CPC), combinations of CPC
with zinc and/or enzymes, tetradecylpyridinium chloride, and N-tetradecyl-4-ethylpyridinium
chloride,); bisguanides, such as chlorhexidine digluconate, hexetidine, octenidine, alexidine;
halogenated bisphenolic compounds, such as 2,2' methylenebis-(4-chloro-6-bromophenol);
benzalkonium chloride; salicylanilide, domiphen bromide; iodine; sulfonamides;
bisbiguanides; phenolics; piperidino derivatives such as delmopinol and octapinol; grapeseed
extract; thymol; eugenol; menthol; geraniol; carvacrol; citral; eucalyptol; catechol; 4-
allylcatechol; hexyl resorcinol; methyl salicylate. A further illustrative list of useful
antibacterial agents is provided in U.S. Pat. No. 5,776,435, Gaffar, et al., issued Jul. 7, 1998.
In some embodiments, the antimicrobial agent is present at a concentration of from about
0.001 to about 1%, by weight. In some embodiments, the antimicrobial agent is
cetylpyridinium chloride. In some embodiments, cetylpyridinium chloride is present at a
concentration of from about 0.001 to about 1%, by weight. In other embodiments,
cetylpyridinium chloride is present at a concentration of about 0.05%, by weight.

[0030] Abrasives are another class of optional additives. Suitable abrasives include without
limitation, silica, for example in the form of silica gel, hydrated silica or precipitated silica,
amorphous silica, alumina, insoluble phosphates, calcium carbonate, resinous abrasives such
as urea-formaldehyde condensation products and the like. Among insoluble phosphates
useful as abrasives are orthophosphates, polymetaphosphates and pyrophosphates.
Mlustrative examples are dicalcium orthophosphate dihydrate, calcium pyrophosphate, B-
calcium pyrophosphate, tricalcium phosphate, calcium polymetaphosphate and insoluble
sodium polymetaphosphate.

[0031] Antioxidants are another class of optional additives. Any orally acceptable antioxidant
can be used, including butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT),
vitamin A, carotenoids, vitamin E, flavonoids, polyphenols, ascorbic acid, herbal

antioxidants, chlorophyll, melatonin, and mixtures thereof.
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[0032] Also optional, a saliva stimulating agent, useful for example in amelioration of dry
mouth, may be included. Any orally acceptable saliva stimulating agent can be used,
including without limitation food acids such as citric, lactic, malic, succinic, ascorbic, adipic,
fumaric, and tartaric acids, and mixtures thereof. One or more saliva stimulating agents are
optionally present in a saliva stimulating effective total amount.

[0033] Optionally, an antiplaque (e.g., plaque disrupting) agent may be included. Any orally
acceptable antiplaque agent can be used, including without limitation stannous, copper,
magnesium and strontium salts, dimethicone copolyols such as cetyl dimethicone copolyol,
papain, glucoamylase, glucose oxidase, urea, calcium lactate, calcium glycerophosphate,
strontium polyacrylates and mixtures thereof.

[0034] Optional desensitizing agents include potassium citrate, potassium chloride,
potassium tartrate, potassium bicarbonate, potassium oxalate, potassium nitrate, strontium
salts, and mixtures thereof.

[0035] Optional additives also include vitamins, herbs and proteins. Vitamins include
Vitamins C and D, thiamine, riboflavin, calcium pantothenate, niacin, folic acid,
nicotinamide, pyridoxine, cyanocobalamin, para-aminobenzoic acid, bioflavonoids, pantheon,
retinyl palmitate, tocopherol acetate, and mixtures thereof. Herbs such as Chamomilla
recutita, Mentha piperita, Salvia officinalis, and Commiphora myrrha may optionally be
included. Suitable proteins include milk proteins and enzymes such as peroxide-producing
enzymes, amylase, plaque-disrupting agents such as papain, glucoamylase, and glucose
oxidase.

[0036] S. aureus can cause a range of illnesses from minor skin infections, such as pimples,
impetigo, boils, cellulites, carbuncles, scalded skin syndrome, and abscesses, to life
threatening diseases such as pneumonia, meningitis, osteomylitis, endocarditis, toxic shock
syndrome, and sepsis. S. aureus is also often responsible for nosocomial infections.

[0037] C. minutissimum and C. xerosis are known to be involved in the generation of body
odor. C. minutissimum is also associated with erythrasmas.

[0038] Embodiments of the present invention are further described in the following
examples. The examples are merely illustrative and do not in any way limit the scope of the

invention as described and claimed.
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EXAMPLES
Example 1
[0039] Compounds of the present invention can be prepared generally according to methods
disclosed by Alexakis (Alexakis et al., J. Org. Chem. 69: 5660-5667 (2004)), or according to
methods known to those skilled in the art.
Example 2
[0040] Table 1 (below) describes the antibacterial efficacy (Minimum Inhibitory Concentration
test) of Compound (3)

OH OH

HsC l l CH;

which is an exemplary compound of the present invention, against common oral bacteria, A.
viscosus, S.mutans, S. oralis, S. sanguis, and L. casei.

[0041] Minimum Inhibitory Concentration values are determined generally according to the
following method: A series of two-fold dilutions of compound (3) in trypticase soy broth
(Catalog No. 211768; Becton Dickinson, Franklin Lakes NJ) was prepared in a 96 well plate
and a constant amount of bacteria was then added to each well. After 18-24 hours of
incubation, bacterial growth was measured with a Spectrophotometric Micro-plate Reader
(Powerwave 5x, BioTEK, Winooski VT) and the MIC values were determined. Results are

provided in Table 1:

Table 1
Minimum Inhibitory Concentration (ppm)
Bacterium Compound (3)
[1,1-Biphenyl]-2,2’-diol,3,3’-dipropyl
A. viscosus 3.9
S. sanguis 3.9
S. mutans 7.8
S. oralis 7.8
L. casei 7.8

[0042] The results shown in Table 1 demonstrate that compound (3), [1,1-Biphenyl]-2,2’-
diol,3,3’ dipropyl, has antibacterial activity.

Example 3
10
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prepared in the follow ng manner. All of the ingredients of Part 1 are

m xed t o woaviddser9cl ear sol ution. Separately, the ingredrasee1of0/Part 2
are conbined with one another. The first mxture, Part 1, is then added to
the m xture of Part 2, with continuous agitation to provide the liquid
conposition. [0048] The conpositions of six toothpaste formulations,

designated M- R, are provided belowin Table 5. Table 5 MNO P R Part
1 @%bﬁ?rﬁl%ayg}nﬁgoqgnslrg q@npound (3) and magnolol were prepared as indicate
below.

[0044] The composition of three illustrative liquid formulations A, B, and C, are set forth in

Table 2, below:

Table 2
A B C

Part 1
Compound (3) (%) 1.33 1.33
Magnolol (%) 1.33
Polyethylene glycol 600 (%) 2.67 4 4
Flavor (%) 1.33 1.33 1.33
Propylene glycol manocaprylate (%) 1.33

Part 2
Glycerin (%) 24 24 24
Sorbitol - 70% aqueous solution (%) 24 24 24
Sodium saccharin (%) 0.4 0.4 04
Sodium fluoride (%) 0.324 0.324 0.324
Sodium lauryl sulfate (%) 2.4 2.4 2.4
Water (%) 42.206 42.206 42.206

[0045] The composition of an additional five illustrative liquid formulations, designated

D - H, are set forth in Table 3, below

Table 3
D E F G H

Part 1
Compound (3) (%) 1.33 1.33
Magnolol (%) 1.33
Polyethylene glycol 600 (%) 2,67 2.67 267 2.67 4
Flavor (%) 1.33 | 1.33 1.33| 1.33| 1.33
Propylene glycol monolaurate (%) 133 | 1.33
Propylene glycol manocaprylate (%) 133 1.33

Part 2
Glycerin (%) 24 24 24 24 24

11
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Sorbitol - 70% aqueous solution (%) 24 24 24 24 24
Sodium saccharin (%) 0.4 04 0.4 04 0.4
Sodium fluoride (%) 0.324 | 0.324 | 0.324 | 0.324 | 0.324
Sodium lauryl sulfate (%) 2 2 24 24 24
Water (%) QS QS QS QS QS

[0046] The composition of four additional, illustrative liquid formulations, designated I - L,

are set forth in Table 4, below

Table 4
| J K L

Part 1
Compound (3) (%) 0.4 0.67 0.93 1.33
Polyethylene glycol 600 (%) 4 4 4 4
Flavor (%) 1.33 1.33 1.33 1.33

Part 2
Glycerin (%) 24 24 24 24
Sorbitol - 70% aqueous solution (%) 24 24 24 24
Sodium saccharin (%) 0.4 0.4 0.4 0.4
Sodium fluoride (%) 0.324 0.324 0.324 0.324
Sodium lauryl sulfate (%) 2.4 2.4 2.4 2.4
Water (%) QS QS QS QS

[0047] Liquid formulations A —1. are prepared in the following manner. All of the

ingredients of Part 1 are mixed to provide a clear solution. Separately, the ingredients of
Part 2 are combined with one another. The first mixture, Part 1, is then added to the mixture
of Part 2, with continuous agitation to provide the liquid composition.

[0048] The compositions of six toothpaste formulations, designated M — R, are provided

below in Table 5.
Table 5
M N 0 | Q R
Part 1
Glycerin (%) 18 18 18 18 18 18
Xanthan Gum (%) 0.4 0.4 0.4 04 04 0.4

12
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Sodium CMC (%) 1.1 1.1 1.1 1.1 1.1 1.1
Titanium dioxide (%) 0.5 0.5 0.5 0.5 0.5 0.5
Sorbitol — 70% Solution (%) 178 | 17.8 | 17.8 | 17.8 | 17.8 | 17.8

Part 2
Deionized water QS QS QS QS QS QS
Sodium fluoride (%) 243 | 243 | 243 | 243 | 243 | .243
Sodium saccharide (%) 3 3 3 3 3 3
Part 3
Polyethylene glycol 600 (%) 3 3 3 3 3 3
Magnolol (%) 1
Compound (3) (%) 0.3 0.5 0.7 1
Flavor (%) 1 1 1 1 1 1
Part 4
Amorphous silica — abrasive 8.5 8.5 8.5 8.5 8.5 8.5
Amorphous silica — thickener 3 3 3 3 3 3
High cleaning silica 10 10 10 10 10 10
Part 5
Sodium lauryl sulfate (%) 1.8 1.8 1.8 1.8 1.8 1.8

[0049] Toothpaste formulations M — R are prepared in the following manner. Part 2, is
premixed by combining the sodium saccharine and sodium fluoride in water. The gel phase
(Part 1) is prepared separately by dispersing the CMC (carboxymethylcellulose), xanthan
gum, and titanium dioxide in glycerin. The dispersion is mixed for five minutes after which
the sorbitol is added with continuous agitation, and then mixed for five minutes. Part 3 is
prepared by combining all of the listed ingredients, which are mixed well to provide a clear
solution. Part 2 is added to Part 1 (the gel phase) and mixed for ten minutes and the
combined mixture transferred to a suitable mixer (e.g., a vacuum equipped, double planetary
mixer, Charles Ross & Son Company, Hauppauge, NY). The components of Part 4, (the
amorphous silica abrasive, amorphous silica thickener, and high cleaning silica) are added
and wetted, and then mixed for twenty minutes at high speed under full vacuum. Part 3 and
Part 5 (sodium lauryl sulfate) are added and mixed for ten minutes at low speed under full

vacuum.

13
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Example 4

[0050] Compound (3) was evaluated for its antibacterial efficacy against representative skin
bacteria such as Staphylococcus aureus (S. aureus), Corynebacterium minutissimum (C.
minutissimum), and Escherichia coli (E. coli). Minimum Inhibitory Concentration (MIC), and
a Short Interval Kill Test (SIKT) were performed, and the results are described in Table 6 and
Table 7 (below).

A Minimum Inhibitory Concentration (MIC)

[0051] MIC values against three common skin bacteria were determined for Compound (3)
using the following method: A series of two-fold dilutions of Compound (3) was prepared in
a 96 well plate and a constant amount of bacteria was added to each well. After 18-24 hours
of incubation, bacterial growth was measured with a Spectrophotometric Micro-plate Reader

and the MIC values were determined. Results are provided in Table 6 (below):

Table 6
Bacterium Minimum Inhibitory Concentration (ppm)
E. coli 62.5
S. aureus 31.25
C. minutissimum 62.5

[0052] The results presented in Table 6 (above) further demonstrate the anti-bacterial
efficacy of Compound (3), a compound of Formula (I), against common skin bacteria.

B. Short Interval Kill Test (SIKT)
[0053] The SIKT test determines the kill effect of a test compound at a predetermined

exposure time. The SIKT values presented below in Table 7, were obtained generally
according to the following method: An aliquot of Compound (3) in a volume of 1.2 mL is
transferred into a sterile test tube, to which 0.2 mL of a freshly prepared bacterial suspension
(OD adjusted to 0.1 at 620 nm) is added and gently mixed. The reaction is neutralized at the
1 minute point by adding a neutralizing broth. The resulting mixture is then further diluted
(serial ten-fold dilutions) with Letheen broth and an aliquot of each dilution is plated on
MCA (Microbial Count Agar) plates for viable bacterial count. The results are provided in
Table 7 (below).

14
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Table 7
SIKT
Test Bacterium
(% Reduction in viable count in 1 min.)
E. coli 99.55
S. aureus 99.99

[0054] The data presented in Table 7 (above) provide further evidence of the antibacterial
efficacy of Compound (3), an illustrative compound of Formula (I).

Example 5

[0055] The antibacterial efficacy of the Compound (3), an illustrative compound of Formula
() was also evaluated in an instant killing assay involving determination of metabolic activity
of cells using a redox dye, alamarBlue® generally according to the manufacturer’s
instructions (Invitrogen, Carlsbad, CA). The dye, alamarBlue® is a redox indicator that
yields a colorimetric change and a fluorescent signal in a response to metabolic activity. The
principle underlying this assay is the ability of metabolically-active cells to convert the dye
(alamarBlue®) into a fluorescent derivative with reduce light absorption at 590 nm. The assay
was carried out generally according to the following procedure: A 200 p sample of a culture
of A. viscous (ODg19 0.5 — 1.0) is aliquotted into each well of a 96-well plate. Samples of
formulations comprising Compound (3) are prepared as slurries generally as follows: tooth
paste formulations are diluted 1:4 with deionized water while liquid dentifrices are diluted
0.75:4 with deionized water. A 2.5 ul of each slurry is added to each well already containing
the aliquotted bacterial culture. After 2.5 minutes, a 20 ul aliquot of a solution of
alamarBlue® dye is added and incubation continued for a period of time sufficient to allow
color development, i.e., about 10 to 20 minutes, after which the untreated control becomes
pink. The plates are then centrifuged, the supernatant is recovered and transferred to a
second 96 well plate and the optimal density each sample at 590 nm is determined (ODsq0).
In this assay, actively metabolizing cells convert the blue dye to a pink fluorescent derivative,
with a resulting decrease in optical density at 590 nm. Non-viable, non-metabolizing cells, in
contrast, are less able or unable to mediate this conversion, thereby minimizing the loss of
optical density at 590 nm. Accordingly, higher ODsqy values in Table 8, below, indicate cell
killing. The compositions of each of Formulations A-C are provided in Table 2, while those

for Formulations M and Q are provided in Table 5 above.
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demonstrated below, Compound (3) has a substantial anti-inflammatory activity. The data of

Table 9 were obtained generally according to the following method: A 100 uL aliquot of
DMEM media (Dulbecco's Modified Eagle Medium) (Invitrogen, Carlsbad, CA) containing
either IL-1B (10 ng/ml) (Roche Applied Science, Indianapolis IN) or 10% heat-killed

Prophynomonas gingivalis (HKPG) into each well of a sterile 96-well plate (‘“mirror plate”™).
An additional 98 ul aliquot of DMEM media containing either IL-1p or HKPG was added to

the first well in each row. In the next step, 0.4 uL. of a 1% stock the compound to be tested

was added to the first well of each row, and then serial dilutions (using 100 pl from each

well) were made, starting from the first well and proceeding across plate. After the serial

dilutions have been made, an additional 100 ul. media containing either IL-1 or HKPG was

added to each well.

Accordingly, the first well of each row contains 200 puLL of a 10 ppm

solution of the test compound, which is diluted by a factor of two as one moves across the

row of the plate. A negative control is introduced using 200 uL. of media without IL-1p,

HKPG, or a test compound, and a positive control is introduced using 200 pul. of media

containing IL.-1B or HKPG but no test compound.
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assay was carried out generally according to the follow ng procedure: A 200
p. sanple of a culture |of A viscous (OD610CB(Bpm)1 O) is aliquotted into
each wel | of a 96-well [platg,, %Hp(lj s of formyations| conprising Conpound
(3) are prepared as slurries generally as follows: tgoth paste fornul ations
are diluted 1:4 with degi oni zMdgnukiler while | Qi d dentifrices are diluted
0.75:4 with deionized water. A Z.5 pl of each sTurry is added to each well
already containing the aliquotted bacterial culture. After 2.5 mnutes, a
20 p 1 allfepdbihodatnolskbis %ﬁmoartraéﬁ Gy mrrespd §3) Byperntignikapadoniaivite ubat i on
conti nue%x;lgl% 10> period of tine sufficient to allow color developrent, i.e.,
about 10 fo 56 m nut es, after which the untreated control becones pink. The
pl at es arl@060hdnble éﬂt(quldvrbgé@lwdqsnhe fupelaien ofmn dxsmplagovel @d eomepositiamsf er r ed

to a second t h d A nmis
det erm ne (p gg@ﬁeﬁnbeﬁ fof Em@ﬁgmga@oﬁ %litnr v{es ygl?re!tuﬁ%rg I Zi ?@&%ﬁ %oﬁ@%rt t he
bl ue dye cbmpeunds nﬂ<Fdrinular(Escent derr vat i ve with a resulting decrease in

optical density at 590 nm Non-vi abire gn- et abolizing cells, in contrast,
are less able or unable to nediate this conversi on, thereby mnimzing the

| oss of optical ¢{engedigntat 590 nm Accordingly, highelr WW590 val ues in
Tabl e 8, bel ow, iadicate—eeH—kitHng—Fhe—conpositions—oef—¢ach of
Formul ati ons A-C X‘?ﬂéﬁfpr ovided in Table 2, while thpse r Fornul ations M
and Q are provi dr=doribnolTabI e 5 above. Table 8 0D59D0 Ugbreafjed Form A
Form B Form C Ferm—MFerm—Q-UnptreatedWeH—1-06055-0-316%5 0.172 0.177

t}lycerin 15

Zeodent 114 11

Zeodent 105 10

Sodium carboxymethylcellulose 1.1

Flavor 1

Titanium dioxide 0.5

Compound (3) 0.5

Carrageenan 0.4
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0.187 0.197 0.072 well 2 0.079 0.271 0.292 0.265 0.222 0.218 0.08 well 3
0.086 0.214 0.244 0.226 0.226 0.208 0.089 Well 4 0.094 0.231 0.242 0. 244

0.241 0. 206 201308&8228ver age 0. 079 0.220 0. 238 PCT/US2011/050795
Sodium saccharin 0.3
Sodium fluoride 0.24

[0061] The formulation described in Table 10 (above) can be prepared by methods known in
the art. An exemplary method is provided below.

[0062] Two premixes can be made. Sodium saccharin, sodium sulfate and fluoride are
dissolved in water to form premix 1. The compound of Formula (I), i.e., Compound (3) is
added to the flavor component and mixed until dissolved or dispersed, to form premix 2.
Gums (carboxymethyl cellulose and carrageenan) and titanium dioxide are dispersed in
glycerin and mixed for 5 minutes. Sorbitol is added and the combination is mixed for an
additional 5 minutes. The resultant mixture comprises a gel phase. Premix 1 is then added to
the gel phase, and mixed for about 5 minutes. The gel phase is transferred to a Ross mixer,
where the silicas are added and mixed for about 20 minutes at high speed with vacuum.
Premix 2 and sodium lauryl sulfate is then added to the Ross mixer, wherein the combination
is wet mixed for about 10 minutes at low speed with vacuum.

Example 8

[0063] The compositions described in Table 11 (below) can be prepared according to known
methods for preparing personal care compositions, for example, those described in U.S.
Patent Application Publication No. 2007/0048235. Table 11 provides the formulation of an
exemplary liquid soap composition of the present invention employing Compound (3), an

illustrative representative of the compounds of Formula ().

Table 11

Ingredient % wiw
Water 68.3
Sodium alpha olefin sulfonate 22.3
Lauramide DEA 31
Cocoamidopropyl betaine 31
Sodium chloride 0.6
Polyquaternium-7 1
DMDM Hydatoin 0.4
Fragrance 0.3
Citric acid 0.3
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0.228 0.219 0.210 0.081 Std. Dev 0.017 0.044 0.049 0.038 0.023 0.010 0. 007
[ 0056] The data described in Table 8 denonstrate that Conpound (3), when

f or mul at eslolzotdn3ex9a | i qui d conposition (Formul ati ons Apamas®)i1/0807d5 as a

t oot hpaste (Fornul ation Q exhibited efficacy conparable to that of
magnol ol , fornulated as a liquid (Fornulation C) and as a toothpaste
(Formulation M. Exanple 6 [0057] Prostaglandin E2 (PGE2) is a key nediator
of periodontal inflammation and its expression js a well-established as a
bi omar ker associ at ad-SWRHIG3gi val i nfl ammation, AsOdenonlstrated bel ow,
Conmpound (3) has a [Sghsianihi ghTaNnti -1 nf Tanmmatorly acpivityl The data of
Table 9 were obtaired generally according to the follow ng nethod: A 100 p
L aliquot of DVEM nedP@av{detlbecco' s Modified Eagl e Mdi un) (I nvitrogen,
Car | sbad, CA) contdi@iqg,ei ther TL- 1T p (10 ng/m) (dochel Applied Science,

| ndi anapolis IN) orL108 heat-killed Prnphynnrmn s gin givalis (HKPG into
each well of a sterile 96-well plate ("mrror plate") “An additional 98 p
al i quot d906BlVEMtaseliskillehintthg pit mall emrﬁéfrte |umno®s ehangpPmdipeliBetders mey t he
first wely, Ih%ﬂ eB@ACHhe odﬂnﬁén[ h&’e I%Eé?%?w&oﬂt ﬂartf?lf ﬁo&‘y&ékg’% of Fre
conpound to be tested was ad 5 irst each

seri al diihvwghii@ndt i igemigd Ihaoalbsumh f’mnpmg]h thinltble Smepfeofnh@fe)pemeéptalmﬁg fr om
the first well and proceeding across plate. After the serial dilutions have
been nade, an additional 100 p L nedia containing either IL-1 p or HKPG was
added to each well. Accordingly, the first well of each row contains 200 p
L of a 10 ppm solution of the test conpound, which is diluted by a factor
of two as one noves across the row of the plate. A negative control is

i ntroduced using 200 p L of nmedia without 1L-113, HKPG or a test compound,
and a positive control is introduced using 200 p L of nedia containing IL-1
p or HKPG but no test conmpound. [0058] Each well of a second plate
containing growing cells (human enbryo pal atal nesenchynme cells, catal og
no. CRL-1486; ATCC, Manassas, VA) is washed twice with PBS, after which any
remaining nedia is aspirated fromthe wells. Media fromthe "mrror plate”
is transferred to the plate carrying the grown cells. After an overni ght

i ncubation, a 70 p L aliquot is renoved fromeach well and transferred to
an assay plate of a PGE2 ElI A assay kit. An additional 30 p L aliquot of
media is added to each well to adjust the final volume to 100 p L and the

| evel of PGE2 determ ned using a detection kit generally according to the
manuf acturer's instructions (PE&Q-EIA Kit, catal ogue no. 901-001; Assay
Designs Inc, Ann Arbor M) and software (G aphPad Prism G aphPad Software,
Inc., San Diego CA). The data (1C50) obtained are presented in Table 9,
below. Table 9 1C50 (ppm Conpound (3)0.25 Magnol ol 0. 40 [0059] The data of
Tabl e 9 denonstrate that Conmpound (3) has anti-inflammtory activity.
Exanple 7 [0060] Table 10 (bel ow) provides the fornulation of an exenplary
oral care conposition of the present invention, enploying Conpound (3), an
illustrative representative of the conpounds of Formula (1). Table 10

| ngredient % w w Water 30 Sorbitol 30
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d ycerin 15 Zeodent 114 11 Zeodent 105 10 Sodi um car boxynet hyl cel lulose 1.1
Flavor 1 Titaniumdioxide 0.5 Conpound (3) 0.5 Carrageenan 0.4 Sodi um
sacchari rw0.281383ai2am f | uori de 0. 24 [ 0061] The for nul aPcorusdesmsi7Bed in
Tabl e 10 (above) can be prepared by nmethods known in the art. An exenplary
met hod is provided bel ow [0062] Two prem xes can be nade. Sodi um
saccharin, sodiumsulfate and fluoride are di ssolved in water to form
prem x 1. The conpound of Fornul a ( .e., Compound (3) is added to the
fl avor conponent and m xed unti | d or dispersed, to formpremx 2.
Guns (car boxynet hyl cel | ul ose and carrageenan) and titani um di oxi de are

di spersed in gI ycerin and m xed for 5 mnutes. Sorbitol is added and the
conbi nat i¥¥tisclamget: for an additional 5 minutes. The resultant mxture
conprises a gel phase. Premix 1 is then added to the gel phase, and m xed
for aboutl- 5 nﬁn@ﬁéﬁare“{f@mpﬁéionﬁhmﬁésms transferred to a Ross mixer, where
the silicas ar 0 hi gh speed with
vacuum Prem xa‘?i gnﬁ!}ﬂef@c geﬂarng‘i%tﬁﬁ&h ?%dr‘atf@%ﬁ%% 5ed to the Ross m xer,
wherei n the conbi natl on is wet m%%ed forPHabout 10 minutes at | ow speed Wit h
vacuum Exanple 8 [0063] Theconpgositions degcribed in Table 11 (bel ow) can
be prepared according to kno metheds T ORyprepari ng personal care
conpositions, for exanple, thog i bed|in U S. Patent Application

Publ i cation No. 2007/ 0048235. . 6vi desk he fornul ation of an
exenplary liq r pb oyi ng
Conmpound (3), Wh&eﬁqﬁ?%? n?lg\%géﬂrlgge gé%%{i)? (gvesglgltdng& ?%ﬁg%%ﬁgm gf For mul a
(1). Tabl e 1lailoghedicephblécavtivr. At er

2. The oral care composition of claim 1, wherein the compound of Formula (I) is:
H,C l l CH,3
3. The oral care composition of claim 1 or claim 2, wherein the compound of

Formula (I) is present at a concentration of from about 0.001% to about 10%, by

weight.

4. The oral care composition of any foregoing claim, wherein the compound of
Formula (I) is present at a concentration of from about 0.01% to about 5 %, by

weight.

5. The oral care composition of any foregoing claim, wherein the compound of
Formula (I) is present at a concentration of from about 0.1% to about 2.5%, by

weight.

6. The oral care composition of any foregoing claim, further comprising an active agent
selected from the group consisting of magnolol, tetrahydromagnolol, butyl magnolol,

honokiol, tetrahydrohonokiol, triclosan, delmopinol, cetyl pyridinium chloride, a zinc
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68. 3 Sodi um al pha ol efin sul fonate 22.3 Lauram de DEA 3.1 Cocoam dopr opyl
betai ne 3.1 Sodium chloride 0.6 Polyquaternium?7 1 DVDM Hydatoin 0.4

Fragr ancew0.28130@36220c acid 0.3 Compound (3) 0.5 Tetr asPoaiuseo1EDIX9D. 1 Al oe
vera gel 0.01 Gycerin 0.01 [0064] As those skilled in the art wll

appreci ate, nunerous changes and nodifications nmay be nade to the

enbodi nents descri bed herein without departing fromthe spirit of the

invention. It is intended that all such variations fall within the scope of
t he appended KINSPWEES, & SENAQUYEN source, an anti-inflammatory agent, a botanical agent, and a

combination of two or more thereof.

7. The oral care composition of any foregoing claim, wherein the oral care composition
is selected from the group consisting of a tooth paste, a gel, a mousse, a powder, a

confectionary, a strip, an oral spray and a mouth rinse.

8. The oral care composition of any foregoing claim, wherein the oral care composition
is a tooth paste comprising a component selected from the group consisting of a
humectant, an abrasive, a fluoride ion source, an anticalculus agent, a buffering agent,

a thickener, a cleaning agent, a whitener, and a combination of two or more thereof.

9. The oral care composition of claim 7 or claim 8, wherein the compound of

Formula (I) is:

OH OH
H,C l l CH,3
10. The oral care composition of claim 8 or claim 9, wherein the fluoride ion source is

selected from the group consisting of stannous fluoride, sodium fluoride, potassium
fluoride, sodium monofluorophosphate, sodium fluorosilicate, ammonium
fluorosilicate, amine fluoride, ammonium fluoride, and a combination of two or more

thereof.

11. The oral care composition of any one of claims 8§ to 10, wherein the anticalculus agent
is selected from the group consisting of tetrasodium pyrophosphate, trisodium
pyrophosphate, a synthetic anionic polycarboxylate, and a combination of two or

more thereof.

12. The oral care composition of any one of claims 8§ to 11, wherein the abrasive is an

amorphous silica abrasive.
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What is clainmed is: 1. An oral care conposition conprising an

anti bacterially-effective anount of a conpound of Formula (1) OHOH (1)
wher ei n Rvoants/B&222ar e each i ndependently (Cl-C6) al kyl @cT(US201085078% kenyl ;
and an orally-acceptable carrier. 2. The oral care conposition of claima1,
wherein the conpound of Forrmula (I) is: OHOH 3. The oral care
conposition of claim1 or claim?2, wherein the conpound of Formula (I) is
present at a concentration of from about 0.001%to about 10% by weight. 4.
The oral 1éar e TBoMBLETS §OHHPOTHOBAANY GPReSfdilHYS 81l mWhiredy B Ritkeeer éotfpound of
Formula (1) i gmPhpBsRRiLicRthi&er@ncentration of from about 0.01%to about 5 %
by weight. 5. The oral care conposition of any foregoing claim wherein the
conmpound of Forrmula (I) is present at a concentration of fromabout 0.1%to
about 2. 51%? b)fhé’\@ﬂa%}e co@hp_o-slmgn o & oﬁ@&ecleﬁﬁ)ig@(?é!i '\x@i@reﬂfth@a)éalﬁﬂg e%gﬁ)['ig]g claim
further conprising an active agent selected fromthe group consisting of
magnol ol , tet phizhdlcommgpibtal , butyl magnol ol , honokiol, tetrahydrohonokiol,
triclosan, del nopinol, cetyl pyridiniumchloride, a zinc ion source, a
stannous ion source, an anti-inflanmatory agent, a botanical agent, and a
conbi nat il6n ofA rhethoddior mbib@ingtbectend] grofvth hen warlahvigarfe sclgeposnded drereof, any
g oL e Bt LR GaFORPRART Aol saiee [ rom the
conf ect i onar y comapsitioh pompuisi iy edongon@y/ofdoahnda @out h ri nse. 8. The oral care
conposi tion of any foregoing claijgn whergin the oral care conpositionis a
tooth paste conprising a conponent selected fromthe group consisting of a
humect ant, an abrasive, a flIRlQridg ion _sqQurc® an antical culus agent, a
buffering agent, a thickener, & pent, a whitener, and a

conbi nation of two or nore the acare conposition of claim?
or claim@8, wherein the conpound

Is: OHOH 10. The oral
care conposi t ivberedfR'chaiRiu@ cach iadldendedily wWher@hlkyltdreCi-Cyatkedd. i on source is
selected fromthe group consisting of stannous fluoride, sodiumfluoride,
pot assi um fl uori de, sodi um nonof | uor ophosphate, sodium fluorosilicate,
ammoni umpé) UOA%éthé&ﬁtt@ati@rﬂrEﬁ:v&ﬁtﬁl@rah@ﬁhl AR Bsdbjde0 nl fded theRdr, a

conbi nation of two or nore thereof. 11. The oral care conposition of any
one of cl ai ns“BM&'*0, wherein the antical cul us agent is selected fromthe
group consi st psffacthe hiebHPSROM WNaBYSQRNABRRALE a tLémRRELHRAYRNAsphat e, a
synt hetic ani oni c pol ycarboxyl ate, and a conbi nation of two or nore
thereof. 12. THbagewllycchiceiveamonataf peampeund ey fomelagh claims 8 to 11,
wherein the abrasive is an anorplypus silgica abrasive. WO

2013/ 036229PCT/ US2011/ 050795 13. |The oral carg conposition of any one of
clains 8 to 12, wherein the fhieckeger isNap-8norphous silica thickener. 14.
The oral care conposition of a ains 8 to 13, wherein the

G 5. Agnethod for inhibiting
bacterial growth in an oral cavity of a subject in need thereof, the nethod
conpri si ng cohaemhgndR” sieghchoaddpeydesily f(ace) akyldiéCstpjatenylinndh a

conposi tion ngﬂ%fnsth@&afacoﬁ&m?ﬁ) H@gleptfed fr%rﬁ'[él g?m(ﬂ éonsisting of gingivitis,

periodontal disease, oral malodor, and a combination of two or more thereof.

17. A method of inhibiting formation of plaque and calculus on a tooth surface of a
mammal in need thereof, the method comprising:
(a) contacting a tooth surfaces of the mammal with a composition comprising an

anticalculus agent and an antibacterially-effective amount of a compound of formula

@
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OHOH wherein RL and R2 are each independently (Cl-C6) al kyl or (C2-C6)
al kenyl . 16. A nethod of treating or preventing an oral condition in a
subj ect iwonesd3tizer eof, conprising contacting an oral eaviusgoismsi’ate of
the subject with a conposition conprising an antibacterially-effective
anount of a conpound of formula (1) OHOH (1) wherein RL and R2 are each
i ndependent|y (Cl-C6) alkyl or (C2-C6) alkenyl; and wherein the oral
condition is selected fromthe group conS|st|ng of gingivitis, periodontal
di sease, oral malodor, and a co 'of two or nore thereof. 17. A

met hod of inhibiting fornatran 0 anoRtaIcqus on a tooth surface of
a manmal in need thereof, the sing: (a) contacting a tooth
surfaces of the manmal with a onprising an antical cul us agent
and an anti bacterially- effectlve a cohbound of formula (1) OHOH
(1) wherei n Rinaomh 3k «ash inlGeRRAGERt L0l Ufedr 00 0bjfendll o C2- )
al kenyl; and (b) repeating step (a) at least once daily for a plurality of
days. 18. A p wmmngééﬂpég)@éﬂ%wmq Gy dgrpriraliti §f days-
anti bacterially-effective anount of a conpound of formula (1) OHOH (1)
wherein R1 and R2 are each independently(C -C6) al kyl or (C2-C6) al kenyl;
and a derlfat ohayrseadlicyeseoppitiicemprsing er. 19. A method of treating a skin
condition in & lhGHal LRSRE BERGRL Lo fRIRG bPIAGuGRAt a1 ng Lhe skin of
the subject wth a conposition conprising an ant act rially-effective
anmount of a conpound of fornula @H) PH 1) wherein Rl and R2 are each
i ndependent | y(Ci - C6) al kyl qg (C2-C6) allkenyks and a
der mat ol ogi cal | y-acceptabl e ca R—2( e met hod of claim 19, wherein
the condition is selected from bnsi sting of body odor,
eryht hrasma, acne, inpetigo, boNg uliti® cellulitis, carbuncles,

and scal ded skj,nv SHOALQ R ure each independently(C;-Ce) alkyl or (C,-Ce) alkenyl; and

a dermatologically-acceptable carrier.

19. A method of treating a skin condition in a subject in need thereof, comprising
contacting the skin of the subject with a composition comprising

an antibacterially-effective amount of a compound of formula (I)
OH OH

R! R?
llii llii 0

wherein R! and R? are each independently(C;-Cs) alkyl or (C,-Cg) alkenyl; and

a dermatologically-acceptable carrier.

20. The method of claim 19, wherein the condition is selected from the group consisting
of body odor, eryhthrasma, acne, impetigo, boils, folliculitis, cellulitis, carbuncles,

and scalded skin syndrome.
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