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Field of the Invention 5 This invention relates to novel —
anti bacterial and anti-inflammatory benzyl phenol conpounds, which
conmpounds find useful application when used in oral compositions to
provi de enhancedANTTINFLAMMATORY, ANTIBACTERIAL BENZYT PHENOD AGENTS

di sease benefits. 10 - Background of the

| nventi on Pl aque bacteria gener ate toxins that cause oral

di seases, including 15 gingivitis and periodontal disease. Gngivitis is
the initial stage of such di Sﬁéﬁof‘ﬁﬁé%&ﬂﬁﬁngum becone red and
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t oot hbr usH® ng; and there is per SI stent bad breath. Continued pl aque
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t he peri od $ O%%gta é?’%@%ﬁ{f Ively. G ngivosis and periodontosis
are nore oRE .ng degenerative disorders of the
tissue. 1(25 M croorganl sns contribute to both the initiation and
progress of peri odontal di sease. These m croorgani sns, such as
streptococcus nut ans, colonize the pellicle filmthat surrounds each

tooth, formng a soft mass. The Backgreund of the Inwentiom\ t he gi ngi val
margi n, and the hard dental cal cul us that results from such pl aque,

causes gingivitis d suhseqguent erlodontal 30 pat hol ogi cal | y
deepened gi ngi val ﬁ? tl’ lﬁ%‘f IRRRe that ed-"&F%?ﬁSn ipglyding
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PG and infl anmation, (O fenbach
the penodontmm, W]‘.llCh 1s the investing and supporting tissue surrounding a
20 tooth (i.e. the periodontal ligament, the gingiva, and the alveclar bone).
Gingivitis and periodontitis are inflammatory disorders of the gingiva and the
periodontal ligament, respectively. Gingivosis and periodontosis are more
severe conditions involving degenerative disorders of the tissue.

25 Microorganisms contribute to both the initiation and progress of
periodontal disease. These microorganisms, such as streptococcus mutans,
colonize the pellicle film that surrounds each tooth, forming a soft mass. The
plaque at and below the gingival margin, and the hard dental calculus that
results from such plaque, causes gingivitis and subsequently periodontal

30 pockets, pathologically deepened gingival sulcus. The body’s immune
reéponse within such pockets, includes the synthesis of prostaglandins (PG),
important immunoregulators, related to inflammatory response and the
product of two enzyme isoforms, cyclooxygenase -1 (COX-1} and
cyclooxygenase-2 (COX-2). COX-2 is induced by cytokines, mitogens and

'35 endotoxins in ‘inflammatory cells and is responsible for the elevated
production of PG and inflammation. Offenbacher et al., J. Periodont. Res.,
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anti bacteri aI COprOUI’] or use In COprOSI I ons .
which are anﬂ%ﬁ e, &ﬁﬂnﬁ?fﬁ iReashorpbrdae whereinope ring wag apolag; the

3,928, 62gpdi %Eh@:sﬁﬁgad'&rftaﬂielm’é pihenolis l@@%ﬁymbfﬂmhﬁi GgeBridpe, and thalteidge
substituents as a.ntd gflarrgator% gﬁ ﬁEUS Patets 4%%2’ d35 tal
4,563,526 di SOPERBEIAHEW ch bt the FORPIBR 5 Goul Jctitate e
medi ci nal agehiebatesi ch i nhibit the synthesis of prostaglandins, i nh| bi t
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Three phenolic substances have been shown to inhibit caries in

25 hamsters without adverse wéight loss. Stralfors, Archs. Oral, 12, 1375-1385
(1967). The three phenolic substances were quercetin (pentahydroxyflavone),
caffeic acid (3,4-dihydroxycinnamic acid) and protocatechuic acid (3,4-

dihydroxybenzoic acid). Other phenolic substances are well know and widely
used antimicrobials, such as thymol (2-isopropyl-5-methylphenol), which is
30 found in commercial mouthrinse formulations. U.S. Patent 5,723,500
discloses noncationic antibacterial alkylated phenol compounds for use in
oral compositions which are antibacterial and provide antiplaque efficacy.
U.S. Patent 3,928,624 disclosed aminoethylphenols containing halogen and
alkyl substituents as anti-inflammatory agents. US Patents 4,244,956 ahd
35 4,563,526 disclosed substituted 2-(arylmethoxy)phenol compounds, as
medicinal agents which inhibit the synthesis of prostaglandins, inhibit
platelet aggregation and are useful as topical and systemic anti-inflammatory



3 agents. US Patents 5,512,561 and 5,677,296 discl ose carbam c acid
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for the treatnment of pain, and prostagl andi n-E2 (COX-2) antagoni sts—
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structure,

Wherei n: R] echhllemge.R{ err] are straight chain or branched al kyl
substituents or cycloal kyls with one or nore al kyl substituents. 30
The term "al kyl" as used herei,n peans -a _sat urated hydrocarbgn - r adi_cal
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15
Summary of the Invention
The present invention provides antibacterial, anti-inflammatory
benzylphenol (AAB) compounds having the following structure, Formula I:
20

OH

. O

_ ... Wherein: R; and R; are straight chain or branched alkyl substituents
or cycloalkyls with one or more alkyl substituents.

Ry

Ry i

30
The term “alkyl” as used herein means a saturated hydrocarbon
radical having from one to ten carbon atoms, and within which includes one
to six carbon atoms, and further within which includes one, two, or three
carbon atoms, which can be straight or branch chain. Representative of such
35 radicals are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-
butyl, pentyl and the like.



4 The AAB conpounds have particular application in oral

conposi ti oNsS oo %prl sing a therapeutically-effective anouniciissn7siB
conmpound of ~in conbi nat |4)n with an orally acceptable —

vehi cl e; wherein, when such conpositions are applied to oral surfaces
there is provided enhanced 5 antibacterial and anti-inflammuatory benefits.

The AAB conpounds gyg AR Qodsthuiddsl IRavedpiiticaddr lidhtﬁhtilnb&“al %bhﬂiosmons,
personal care products, such aMn %ream; and otho househo
surface care qompRsing ath efieciive, AMPRRL P4 &7 | camporndyaf
are 10 desi rIf‘cfi-mula I, in combination with an ordlty a:bbqnta%vehpla, uvhabm,hwhen

| nvention ne_as 0 QY k ds
conpounds su‘i!"o ﬁﬁﬂpé’Fﬁ‘bmf%am ?P@CL‘,?CLI& ?'{ ﬁﬁ?ﬂgfé Q‘}l‘ is xe@é‘rgél'[ e"g&’ad%? e
defi ned aBoveantfbacteriabamnd enticiniflaniyoafiony benefitst hi s | nvent ionis
2-t-butyl-4-(4-t- butyI benzyl) - phenol , V\/nose structure i s shown bel ow
as Formula I'l: - rr. %unds of , the present
invention, such asThe tAlbétgqmm{nd& are also b’@F@-}l Zappliatienoin antipasterial
activity as :ﬂéﬂs E{%&f@' prodffiss sl RS OSHATLRA a3l I@dﬂr@‘aﬁdshéuééﬂolas
such woul d be use In treating bacterial  infegtiqns,and PG nmedi at ed
di seases. urface care pyoducts, (Where gery &f8 rréa ction of skin irritation are
2-t - but yl4p4- (&egu-&yt yl benzyl ) - phenol '

Detailed Description of the Invention

15 In one aspect, the present invention provides AAB compounds
comprising the structure of Formula I, as described and defined above. A
preferred embodiment of this invention is 2-t-butyl-4-(4-t-butylbenzyl)-
phenol, whose structure is shown below as Formula II:

20 \/ OH

aysadi

25 ' o

Compounds of the present invention, such as 2-t-butyl-4-(4-t-

butylbenzyl)-phenol, exhibit ac.:tivity as antibacterial agents and prostaglandin

30 antagonists and as such would be useful in treating bacterial infections and
PG mediated diseases.

Preparation of the preferred 2-t-butyl-4-(4-t-butylbenzyl)-phenol
compound is representative of that of many of the compounds of the present

35 invention, which are by means generally known in the art. The preferred 2-t- .
butyl-4-(4-t-butylbenzyl)-phenol compound is prepared by the Friedal-Crafts
alkylation of 4-benzylphenol (4-hydroxydiphenylmethane), available from



conpound i s representative of that of many of the conpounds of the present
35 inventi ogp sdMieky are by means generally known in the art. peanpseeiesesed

2-1- butyl -4-(4-t-butyl benzyl) - phﬁnol conmpound is prepared by the —
Friedal -Crafts al kyl ati on of 4-benzyl phenol

(4- hydr oxydi phenyl net hane), avail able from .
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but ot her niyddiiRSthel ofdlNBAEEH WhRRdcoh RIS WHtBEChaR ettt é{ﬁéta&LﬁPéiﬁ a
enpl oyed. Thtﬂlg nmect ant con ent, within the dentifrice is in the range

of about 10 R §28884°p ?1§'Frt and preferably about 10 to about
20% by W8I ght. The wat er content Is fromabout 30 to about 60% by wei ght,

and preferably fry i aut .55% i ght 2 As...
i ncorporated in t _e_eglga a%f)ogls Jhs p?ﬁéa‘\éi’é%eﬁf 8 ﬁﬁgﬁfiﬁ?ﬁteaﬂent,‘ﬁme
effective boempositiosnl Oémhe mes%MghmMm mh'gd:liutriaﬂg a moixturex bf hameictanos,

:)?Zferably mggo érélts%li’bﬁéﬂ lrpﬁﬁ ﬁg %b?gl%gou'ﬂ,&%%&%

about 1% by FaSgsRf 2 °°° bt ° rémaranms e H@lmmm singlechumecpants
t he AAB2@o rrn&upcmsa be emplc?}léﬁl bPtgd Bansdct@nt eseticnd vABSR! ﬂieadezb&*ﬂde%tiﬂﬁﬂe' n

the oral conpositi f _such, anti bacteri a hanci n ents
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conmpounds i s20Yobyn weightieThe twates content is fremiaahphut, 30tSabbat 608 Bysweight,

5,188, 821 angh, @ pléferablyfrom about 40 to about 55% by weight.

25 .. As incorporated in the oral compositions of the present invention, an
effective bactericidal and prostaglandin inhibiting, non-toxic amount of the
AAB compound is typically in a range of about 0.003 to about 5%, preferably
about 0.005 to about 3%, more preferably about 0.02 to about 1% by weight.

30 To enhance the antibacterial activity of the AAB compound, an
antibacterial enhancing agent may be included in the oral composition. The
use of such antibacterial enhancing agents in combination with water-
insoluble noncationic antibacterial compounds is known to the art, as for
example, U.S. Patent Nos. 5,188,821 and 5,192,531.

35

Antibacterial enhancing agents preferred for use in the practice of the
present invention include a natural or synthetic anionic polymeric



35 Anti bacterial enhancing agents preferred for use in the

practice of 5%151559 present invention include a natural or mmmg,
ani oni c polyne

pol ycar boxyl at e haV| ng a nol ecul ar WEI%ht of about 1,000 to about
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most pref e, ébfwu?zo cQBglyEﬂer%b%t mpi8icORh 00 eap%ﬁﬁer
avai |l abl e, or exa as Gantrezferr], AN 133 (M W 000) ] AN 119
(MW 250, GPolymerag ]ﬁr ethylepicolly unsatissted cBANOAT, (BT b feethyl vinyl

700, 000) , feimyélalaiecalm@d@meenavm Qamoﬁ’édiﬂdr M\IWI) oDSAD 30,000 to

nvent | on’ e abOotc000. Resh s et oebﬁaréib%@@?fy G bl Fhcke °

acryl a1@, copolymelnfsoﬂ;eeairgulabmwoamx;mple, ad\ Gantydz&) er@lgl (M.Wie500,000),

et hyl ene, t :
ER] er ] oA 0D W, 430000 i Bicigely S°%7 Pilkiiiden®Rall ity uy.
acrylic aci790;008), rfmrwSP&echyghmﬁml, Bound Besoka -4 0880 rret hyl or ethyl
acrylate, isobutyl nethacrylate, isobutyl vinyl 20 ether or

N-vi nyl - 2- pyrrolldone Addi t i ongl op rative us

pol ycar boxyl at e Qthsropelymericpelycarboxylates wss PRAcHrce é&ﬁycmea%nw th
styrengs i SAGehtibR Iackideciteyl: 1véopolymers ofilalkic anmuﬁaerwith @thﬁowylaaeonl c

d pol l.e |, f
oo e Ria o PR N & Ao ol T Bl B e
practice ofavailabpe,dorazample; asi Monaanto EMAS® Noalll168, M.W. 1KL000 ey Gyzhde

‘pol yners, al lyy %ﬁ (y&,ﬁﬁg : etﬂgﬁ )
Car bopol 9;64){[”%%i 1 #%%s‘é?f @18 evefn 0(5 h&f‘ﬁﬁ%@%
t hese pol yrmpglmbﬁ%»t meghyk op ethyl| %ﬁf&lﬂthl thagrglae) ipebntylfvinyl
pol yacpgl i Cethiet dr N-0m1ipperolitibAef r om about O. 75%to about 2. 0% of
pol yal | yl sucrose or polyallyl pentaerythritol as a cross |inking
agent, often with MW"'s up to 4-5 mllion or nore.

Additional operative useful polycarboxylate compounds include

copolymers of maleic anhydride with styrene, isobutylene or ethyl vinyl
either, polyacrylic, polyitaconic and polymaleic acids, and sulfonacrylic
25 oligomers of M.W. as low as 1,000 available as Uniroyal® ND-2.

Also useful in the practice of the present invention are the so-called
carboxyvinyl polymers, commeércially available, for example, under the -
trademarks Carbopol® 934, 940 and 941 from B.F. Goodrich, Cleveland,

30 OH 44131, these polymers consisting of a colloidally water-soluble polymer of
polyacrylic acid crosslinked with from about 0.75% to about 2.0% of polyallyl
sucrose or polyallyl pentaerythritol as a cross linking ageht, often with M.W.'s
up to 4-5 million or more.

35 The antibacterial enhancing agent, when employed, is incorporated in
the compositions of the present invention in weight amounts of about 0.05 to
about 5%, preferably about 0.1 to about 3%. .



35 The anti bacterial enhancing agent, when enployed, is
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anounts of about 0.05 to about 5% preferably about 0.1 to about 3%
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conpositd on at a concentratlon of about 0. 0005 to about 3.0% by wei ght. Any

sui tabl e mni ”U uor | % g&&iﬁpdéﬁkéb sQ%eUﬁﬁ:‘fu%%gEn 'tﬁ§ 038.{8&8{11%’0%93&& 0

enpl oy suff|C|e to re ase about

preferably ebdhe poesens inysmtion 5eopmslecﬁnf%mw iefigct.- 3’@mong thesepen
‘the oral Cowéhhwaré %&é@ﬁ‘i@%joﬂdeysél@@ SEEh id$ S6lubdS lalkdl) metal fluoride

character, s a t.00Q hpa e Q e dentifrice vehicle my c ain
et et RS, Bl st crqtapeibig Moo, dramon ot BRace:
sodi um20 sodivan fmenbﬂuerophnmqnm&tmdmmphakeﬂuwasﬂadaé.unA]itulsptahb

di hydrated gng i Cohoidls, BA8RPRR Sodi®V e dtarh i@l ChliBliqel OSRIRRE:

cal ci um

monofluorophosphate and mixtures thereof, are preferred.

The amount of fluorine-providing salt is generally present in the oral
- 25 composition at a concentration of about 0.0005 to about 3.0% by weight. A.ny
suitable minimum amount of such salt may be used, but it is preferable to
employ sufficient fluoride salt to release about 300 to 2,000 ppm, more

" preferably about 800 to about 1,500 ppm, of fluoride ion. ;

30 When the oral composition is substantially semi-solid or pasty in
character, such as a toothpaste or gel, the dentifrice vehicle may contain a
dentally acceptable abrasive material such as sodium bicarbonate, sodium
metaphosphate, potassium metaphosphate, tricalcium phosphate, dihydrated
dicalcium  phosphate, anhydrous dicalcium phosphate, calcium

35 pyrophosphate, calcium carbonate, aluminum silicate, hydrated alumina,
calcined alumina, silica, and/or bentonite.



35 pyrophosphate, cal cium carbonate, alum numsilticate, hydrated al um na,

cal ci ned al %%ﬂsﬁ i ca, and/or bentonite. PCT/US99/07563

8 e abrasive material isggenerally present in the paste or—-
gel conposition in weight concent Pations of about 0%to about 75% by
wei ght, preferably about 0%to about 30% by weight in a gel and about

25;%|Jt0 aboth . Thé?%ﬁ:baﬁveigmteﬁm aspglahefalﬁ present in tﬁegfuaaﬁst&s'ga
well as gels typically contain a natyral o nthetic ckener, 1 n-
proport i onscctﬁlggﬂﬁ'ﬁf‘ %’ bk’ ataﬁ?ﬂﬁen?{é%w ﬂéﬁéﬁ# ,%}brtgfaé?"é’ﬁl b by v%ﬁ%]ﬁ{] 0.5
t o about 5%:eferablyaboutoli thabout BO¥ehy veeighicinidegel andabumi 5% to about

| ot a-carragw . - ageenan, gum tragacanth, = starch, 10

pol yvi nyl py r&a%gﬁe%iﬁ%}fg%%f hyl propyl cellul ose, hydroxybutyl nethyl

cel | ul o9e, hydroxypropyl nethyl cellul ose, hydroxyethyl cellulose and

sodi um car b t'ﬂ?ré%! I ; 3 ARf
present inventi o?%\/o reiéras ?%e%giflgiﬁ@(%#pglinfia%yn giogltﬁlgl taQﬁgst,ant(b}rz_af)sfn&illeiﬁ(ctfui d
i n char act ethiskenerain Preporticns of AbqutQd te pboyt, 10 bysweight, py ¥y a

vat er - al cohghowt B3/t aberitesW by, weight WeSgitableattickétersaheudeOIrish méss;ohol
Is in the ran rom abo to

%e of f u%B:l 10: 1 and preferably abouyt 4:1 to
about 6:1. PHECAFRAKNENARs o HARRTGUTRESF Yol KR as E’é%lg‘i'ﬁﬁﬁ »or starch,
i sopr opidhol polyvinylgyrrolidanenthysirokyetbyl | propyl neellvdosd)i hydraxybartyhl mygtieyle

gl ycol such ref | r e | y
be present ?%@%%nw%%%@%ﬁ%{g%%sgyﬁﬁgﬁf ﬁl}ﬁ/ﬁ%ﬁﬁ#"%%saé'gd ¥§§‘|ucng? |y
cont ai n abocartsysethyk celluloseyat er, about 0 to 20% by wei ght of a non-toxic
al cohol and about 10-40% by wei ght of the hunmectant. 25

Surfactants are used in the forrpositior]s of the present invention to

achi eve i ncr easeln the @spest pf the, pressat Jpuention Frheraim e eralrpmpesitiggHsand
COWP' e%ﬁ ?i SEBSaNGALNY f Lllici'did iAATh a6t sdh ; bta{H Quﬂdil@ﬂil wé%pﬂﬁi@!seplﬂd/d fréhic{g'&%
surfactant |s.prefera ani oni c... sui tablle exanpl.es whi i ncl ude er-
sol ubl e sal bg’lg?f iagﬁ‘?rtg’f’ﬁfﬁ"%og&f‘ﬁ“ fog %%ﬁ%ﬁé{e tﬁﬁn‘&@&ﬁfaﬁa@?, o €540 he
30 sodi um ghiohobis ith¢hewange lof fitomml abond @: ¥ deriGid arid pyeferahiy abeut bt cout

0i | fa ids [ 1 t G o I te,
al kyl aryl - abSuf it il 0ol e hoft il BSoR te o8 SUADI R ipdorcidlol &
hi gher al kyA humectgnt o3ich A Elyeariicer somhito) erian alkdeneoglyeoh-sughhydr oxy
pr OFanez_%ul pe lﬁ@ylene ycﬂild)tr_tﬁ&g%‘dbgi ﬁfﬁﬂyﬁéﬁ% g@%bl yh@éyesg ireb&it @ hRleRirtC
acyl ‘am des ower phatic m no. car boxyl { ¢ aci d. coppounds, _such as
hose navi gt 00 10s30%F BE wecight, MoUdRinen yplally Consin, ROBRE SOy#S% o
radi cal s ansratésk @bout Quto 20% buiwkightof alkmn-toxic aleuhblask] alhouthb0440% by
ment i oned a%éiﬁsoﬂﬂg halealat are N1 aur oyl sarcosine,

25 Surfactants are used m‘ the compositions of the present invention to
achieve increased prophylactic action and assist in achieving'ﬂlordugh and
complete dispersion of the AAB compound throughout the oral cavity. The
surfactant is preferably anionic, suitable examples which include water-
soluble salts of higher fatty acid monoglyceride monosulfates, such as the

30 sodium salt of the monosulfated monoglyceride of Hydrogenated coconut oil
fatty acids, higher alkyl sulfates such as sodium lauryl sulfate, alkyl aryl
sulfonates such as sodium dodecyl benzene sulfonate, higher alkyl
sulfoacetates, higher fatty acid esters of 1,2- dihydroxy propane sulfonate,
and the substantially saturated higher aliphatic acyl amides of lower aliphatic

35 amino carboxylic acid compounds, such as those having 12 to 16 carbons in
the fatty acid, alkyl or acyl radicals and alkoyl taurines, and the like.
Examples of the last mentioned amides and taurates are N-lauroyl sarcosine,



9 and the sodium potassium and et hanol am ne salts of N-I|auroyl,
N-nyri st oyl , wo 99/53859N\- pal m t oyl sarcosi ne whi ch shoul d be subspanusasHses _
free fromsoap or simlar higher fa§ty acid material as well as —
N- net hyl - N-cocoyl (or ol eoyl or palmtoyl) taurines. 5 Any
sui table flavoring or sweetening material may al so be enpl oyed.
Exanpl es of asnd thebsadiingpotassiuoy apdi ethenolaming $4dlts,of Nriguoeyls N-mygistoyl, of
spearmnt, pep e AV

| é%ﬁ%%i%l‘;%&%ﬂée@ﬂmﬁ%ﬁ%ﬁi e sﬁ'b@i’ﬁm O free Hof pf] o

ci nnanon, ge, and salicyl ate. e sweeten
agents i ncl sismilendrigher fathy @i m a8 wel) |as Urme%dr%ﬁoceylc (axnelegyl or
perillarti n% ?y?{tt& nyl al anine nethyl ester, saccharine and the
like. uta >) avor and sweeteni ng -agent’s may each or together
coupri sedfrom about 0.1%to 5% or nore of the preparation. 15

Agents used to dlmﬁisiﬁtdb@emveﬁﬁgidri wvégteﬁmgwm@temlaﬁay abson ber enployed.

and pot assi ate.can be | ncI in.th Iti O he
present inv H €%t © E&%E%l?afﬁ‘mﬁg’% gﬁ cfsy %Oﬁ’%vo%g:g)%ﬁ g'nt""cﬂc of
Various ot hespeakintnt, alpappm;mhﬁ |wurt=;gneanedsassafrlae oclave,cmgsmu@xpm, of

this inventign_ incl ' n
pelrox: d\é plr%%Wé) uves duc del& dl um benz§2 cgfa?gmpﬁéﬁg’h%e ﬁ%ﬁ%ﬁﬁgl I

conpound®. agesss aﬂyhﬂﬂ&ntﬁlmn 19?'@§ént madtctseh n&titaly asedium tqy@lamate,
corrposmon%égm arlent ‘éﬂg& bR @am%&%sa@%ypkéeer,aex&ﬂfe&hye %hfdefeaetm@e

properties att e | CS de51 red he oral ngeesﬁ_ itions
of the presecPritablye aven angy S‘Beetsp%asem&ymay each, oy ées

i ngr edi ent s. ghdiat 0.1198 tB%Eor mibré bt ppep=ahtien. of a rmut hrl nse, the
AAB conpound is dispersed in a mxture of ingredients, e.qg. al cohol ,
humect ants, surfactants, and salts such as sodiumfluoride and 30 flavor
are ther15added anﬂgmﬁsedsed’ lte dingnish ¢edth sersitibity stucledsupotssium niteateum

for about 15- 3(2 tgégﬁﬁfh cﬂ] erar Iaiécpgar Ionaﬁq?ﬂ 6r§1tct3ﬁ@osmon§’%?ktﬁhl ng

Dentifrices &r prepared siml ener
agents bei ngpmscntmwnmrx #ecqrwnt@boy@mﬂamwt%lﬁ@ptt 10% by welght The AAB
conpounds of this invention can be incorporated in |ozenges, or in.

chewi ng gum or ot her by stirring intq a warm gqum base, or
coating the outer Wﬁé&tﬁﬁ’r’ %@*@9%}%3@ E‘F m%&%ﬂi%%%%ﬁr%hcwwﬁ@m

20 of this invention including whitening agents such as urea peroxide, hydrogen

peroxide, preservatives, such as sodium benzoate, vitamins and chlorophyll
compounds. These adjuvants, when present, are incorporated in the
compositions in amounts which do not substantially adversely ‘affect the
properties and characteristics desired. i
25 - ' _
The oral compositions of the present invention may be prepared by

suitably mixing the ingredients. For instance, in the preparation of a
mouthrinse, the AAB compound is dispersed in a mixture of ingredients, e.g.
alcohol, humectants, surfactants, and salts such as sodium ﬂui:‘)ride and

30 flavor are then added and mixed. The ingredients are then mixed under
vacuum for about 15-30 minutes. The resulting rinse product is then
‘packaged. Dentifrices are prepared similarly, additional thickener and

polishing agents being included in the last or penultimate step.

35 The AAB compounds of this invention can be incorporated in lozenges,
or in chewing gum or other products, e.g. by stirring into a warm gum base or
coating the outer surface of a gum base, illustrative of which may be



10 mentioned jelutone, rubber latex and vinylite resins desirably

Wi th c g%ys?g]al plasticizers or softeners, sugar or otpefuSyRREEQNErs
or car bohydrates such as gl ucose, 0sorbi tol and the I|ike. 5 -

The vehicle or carrier in a tablet or } ozenge is a non-cariogenic solid

wat er - sol ubl e pol yhydric al cohol (polyol) such as mannitol, xylitol,

slor bitol, merﬁiﬁﬂéd Ojeluﬁnbﬁdﬁﬂﬂﬁgatl_afbﬁt&mﬂvgﬁdi’te' ytsﬁh% f’tli!éE’ atvﬁdﬂ'x

gl ucose, rogenat.ed.di sacchari des or . rogena ol ysacchari des,
in an annuntcmvgndu%‘?ﬁat?éﬁ?%%rfo °§8(%°gt§'n\ﬁﬁ'gt#‘gﬂf fhe ﬁgfgl s%’ﬁ%?i 8h.

Sal ts such earissiidrates(sudh asglncnsdt,sorbitdl amd tind Hkede, pot assi um

bi carbonat e or potassium chloride may totally or partially replace the

polyol carrier. Tableting lubricants, in m nor amounts of about 0.1 to
5% by wedght, nayThsevehicler pioeanrier innadables or lozengdhlista nontaaringguic solid

for mul ati on Me%@.ﬁidmé %ﬁmdoaﬁaﬁsﬁwayolffmﬁ%ﬁt AN t&asg%igﬁi, gé}iiéol sorBitfl,

| ozenges. Suitable | Ubixl ants include vegetable oils oéonut . ol'l ,
15 magnesi dRalitobar 8t e Yé*ﬂﬁeﬁﬁtﬁﬁii n§tarshe g hydeolysate  hydrogenated o (gucose,

f ﬁ_r mul at | ]9nmyaeege&idte@lmsacca%itgasr}o@s:ﬁrbgéhﬂaﬁea ;ﬁﬂﬁ'ﬂcc%lﬁrid_es,_ irﬁ%xﬁvéﬂféu%t
shiny surface as 0Se a tabl e i.ch.has ‘a spoo i ni sh. )

Sui tgbl e nor??ép}’g%@nﬁ%c%%aﬁy Wﬁ'@?ﬁc?g %ﬁ?ﬁiﬂ CAMPLFHAT N > a&ﬁr%ﬂ%ﬁﬁ%“@O
cel lul 0$@, a&ichrbpdateysedigin chdbtideppotassium bicarbonatdhor potassitim oclessidp! es
are illustratj S . SU [o]119] s of, the
present i nvgééygﬁ%{;? iptgglﬁxémﬂ E%ra §€§g§ f?'}g%l feer qglb?ﬁ} 2 ’f'to :[I‘g%n?%ntr%tm
limted themsiner axnpunatmohabownd. lotw Bl biyowsight mayechl incarporatedeinto dhd i n
the appende@taﬁie@'dﬁoﬁér?%:ebﬁbrﬁﬁ'l%n 9 If&_aﬁtat(- REEWrePatditt:f 3F Bdth the tablets
Exanpl e | 30 o H;e ynthesis_o . .

2-1 - but y| - 4-304L JoZBRESS- HERLS -wiza?am%mqlﬂée vegatahle oils such \aspggcemutpiy g

of 4-ben§l phaaghesiath sehtdte fdhd Bhvimihuld Gtédrafe.neck round bottom fl ask
equi pped with a nagnetic stirrer and two gas inlet adapters. Using a

syringe, 25.0 nL of an al kyl halide, 2-chloro-2-nethyl propane, was
added to the rourdzenge dorthiiletionsThentaiin tabiomtwd% gt rasd aabarsmidr eigent dom 35

tenmperature fo6ide JdHthfSurtidb'ds 8bbotd 18 ARG GHIANHARY a US5SSR’ RlssHI NE
Suitable non-cariogenic gums include kappa carrageenan, carbo:wmethyl
20 cellulose, and hydroxyethyl cellulose. ' :

%

The following examples are illustrative of the compoundé and use of
such compounds of the present invention, but it is understood that the
invention is not limited thereto.i All amounts and proportions referred to

25 herein and in the appended clairr_x:s are by weight unless otherwise indicated.

m mplg I

30 For the synthesis of 2-t-butyl-4-(4-t-butylbenzyl)-phenol of the present
invention, 5.0 g of 4-beny1phenol was wéighted into a 100 ml 2;n¢ck round
bottom flask equipped with a magnetic stirrer and two gas inlet adapters.
Using a syringe, 25.0 mL of an alkyl halide, 2-chloro-2-methylpropane, was
added to the round bottom flask. The mixture was stirred at ambient room

35 temperature for 5 minutes, until all of the 4-benzylphenol dissolved. The
flask was placed in an ambient (22°C) temperature cooling bath and 1.0 g the
catalyst, AlCls, was added in small amounts over the course of 5 minutes.



flask was placed in an anbient (22[err]C) tenperature cooling bath and 1.0

g the WY odlsisdy, AlCl[err], was added in small anounts oVECT/USSS/0786N _Se
of 5 m nutes. 11 11 Once -gas
evol ution subsided, the m xture was stirred at roomtenperature for 15
m nut es. The product was purified using silica gel colum

chr omat ogr a@ncevgastevatution snbsisied3thentiyture ceasastirrad dt ggomhtexaperatitre 88%
yield, 6.7 g5 Of;Rifd f'ed'r%et I%Emkt dofel t platil Darany) -SRENOlgeP" @EHEhNOT

was 5 ol ated as a eII
EerrpI Iesr | chmnitogrzph wrét %ﬂﬂ%ff % ethyl acptats Al A% hexanee AnB3IWt
i nvention agjeld, 6.4 ?hﬁﬂdd miiuﬁtypmtﬂmbylwmywﬁmmv%ﬁomaﬁ waat ed

usi ng an_as3a I nv , production of prostaglandin E2 (PGE2) in
cul t ur es? of 1 %?D@ OWOllstinmul ated by the cytokine IL-1[err], with
varying levels of 2-t-butyl-4-(4-t- but yl benzyl ) - phenol an AAB
conpound of the present invention. Specifically, 15 Human Enbryo Pal at al
Mesenchyme cells (HEPM ATCC #1486) cells were grown in high glycose
Del beco's Modified Eagl es Medi um ( DVEEgample IS bco/ BRL- Li f e Technol ogi es,

G and |sland, New York) containing 10% heat I nactivated fetal bovine
serum (FBS, G bco/BRL). The cells were grown at 37CC, 100% hum dity,
and 109@2. Pri Ghe effherayy of sthey HAR crompqunds 2of tbebpmsreatemenmnzmmer |

507000 con [aepelenih (Bafafcid MITHtbH Sos SFfonstratdd MBE b B e
0 u

three times iyl W%rﬂfﬂa{‘F rﬂg.cﬁrgsfa&g?ﬁ%f‘ngegﬁg%/gbﬁ tyzes of h‘%‘@ W%f

al bum n, BS&hmﬁnkéd)vrsgd thy cyptokioe TRAR, Winith BaAviagnlevels of 2F&d¢1&yl—4—(4-&l one
e S e U e S o B el O 72
set; and5 Hummir Emliryo P@ﬂ’ﬂﬂl MES@C{I‘B'MG} callsl (HERMQAT@IC #1686) Gellp Were 50
[err] M of 2- -0t Vi 4 z n ! d

twel fth cult re seitns hll&‘ ogla,&és%/va?&%&@ M&g‘@ﬁuﬁs aét% mﬂﬁdﬁ rTgSMFM
medi a was r &Hibge/BRLdvifedeshn@lpgies; Ggand Isl%. New Yo wa%nta&mgt Lo Beat 5
with HCl, anfaétivateddetalbovine deydsd (FBS, &Ebd%@@zmr omue astlldSwas: grown at

P oDt e AT LA Y B Ebh, o o aSHFR 0, e
det er m 20ng subeultEradiinke (24 wreil Blfatmttooﬂorm&225dts baft ghplicatd - ctultures and
ggt %LP?TQIZ?/L)%QW rﬁe%r)ggg%?teoéq‘yr‘;?anu ﬁ§e% Vi a EIO?[E??EQ?n eacltt cul tur ebe
wel | ; were washed three times with serum free media (containing 0.5% bovine
serum albumin, BSA), followed by replacement with BSA containing media
alone (the negative control) in the first culture set; media and 1.0 ng/mL IL-
25 18 (the positive control, without any inhibitor) in the second culture set; and
media, 1.0 ng/mL IL-1%, and a range of from .01 uM to 50 yM of 2-t-butyl-4-
(4-t-butylbenzyl)-phenol in the third thru twelfth culture sets. Exposure was
for 24 hours at which time the media was removed from each Well,' the
media’s pH was adjusted to 3.5 with HCl, and the media was analyzed for
30 PGE: produced using a PerSeptive Diagnostics TiterFluor PGE; EIA kit,
available from PerSeptive Biosystems, Framingham, Mass. 01701.

pJ

Prior to determining the PGE; inhibitory effect of the 2-t-butyl-4-(4-t-

- butylbenzyl)-phenol compound of the present invention, the results must be

35 normalized with respect to the number of viable cells in each culture well;
more or less cells producing correspondingly more or less PGE.. A modified

MTT assay was used to determine the number of cells in each culture well.



nore or less cells producing correspondingly nore or | ess PGE2. A rmdified

MIT assay was_used determ ne the nunber of cells in each cu
12 Af t &0 ?%ﬁ’é%ﬁgl of the original nedia for the PGE2 det eﬁ#%g?l on, —

the cells wi thin each culture wel I12were then washed two times with
medi a cont ai ni ng serum (growt h nedia) and each culture well was

Resear ch, st  Altey rBlng¥aP i e origlfRll eil'(8, WhBTPEE; el RAT . L™
was decant ed withimeach enlfyreowveld werg th@m Wﬁshed two Me%mﬂromem cgstainmg
di ssol ve the guyph ¢ o%ﬂFPﬁﬁ&é)réﬁd ehéh\@aumem was rehﬂ%g%ﬁm@ﬁ%ﬂ growth

di ssol ved, the spec r0§copi sor}iﬁnce of 100 [err]

i sopr opanol s®edia 6P iaiBAE (reageny (Sigmadeesearsh &3t heiss Mp-68178).
Egr mal i Izaiza' OﬂAftléfBChé)ourghat gebd: nwmh ediar\%.s decardedoff ¥A8 mlhqltaffﬂ .04NRe1 fACh
culture we i vi di e nce of t articu ture
wel | 's i’§8BF‘?R?é%°c}I W?Bﬂb?‘%o% 69 8r%‘b‘é’t‘%tlh egp gishg’lf“"h had
unsti nmul at ed fmegmdLveOnce dissolved) thetSpectmspopmaabhommel GIhSlOOThB dfGive

originally dejg f I Lhen NOf ed by
being nmutiplyi n gﬂ Qfluﬁ?ﬁhfrom %%‘%gg{ﬂ#ha?l o P}’%@ - ca 'guT%agggbpo?mt hdt
particul ar cuhemn ion faqtm ﬂse qeélrmo;mm@zanesmase calcudatetl foul eacte
set were Qp”péﬁl%\gré Quéille b ?al 1 the alfs%PB d I 0t Phrtidiflas tddihR Sbirs

positive control set, .con no 2-t-bug

4- (4-1- but y| bSAEFIHanAlSARtoR rhyb‘iheo%verﬁse abﬁ%ﬁh%nﬁﬁ of the yagtisanlated prEafive on
of sti mitariteol SE¥sispppoparidlsblittibhs.n ’llh%CPGEhI |orighRalBe detekib@néd fort &4ch

normal i zed percen a rgst agl and |on of th varl ous
cs'ul(ﬁ h gvgag &ﬁﬂ “Re a.flzeéﬂtb g {4y, the cell

concentration
concentrati oncomfenzratmtut yatial - (‘-alculated fobuthdtqurpxbﬁlaphentﬂurae&&ﬁlsar YVThe®

i nhibit 5@% o r a d.

The cal cul a('z eg wrfregﬂié ch e éﬁecgf“%ie set Wk &#ﬁ%@% © k‘ﬁphenﬁ‘f

i s recorded ifencemteation 9fithe, Stlm‘Q]@ted positiveeanteel gedr fontaining @@@B{-buts]l-

| Clerr] assay4qntthsd@he&vzy$);] E&aélPinthibitod\a® determ{x?d)ﬁ@é ad?té% SirHiBi RO W
e.r IV

PGE2 inhibitor .tric ul t .of. thi eassa h
al so been re 081?%1& 4 gr?dughsorgﬁn'& eacﬁ culture set nowing the normaﬁzed
Tabl e | percentage prostaglandin inhibitiorhidfi theo IvanbuE’%o%@amuons of 2-t-

: %?LH &00 " OPuB'é-EE-H-t-butyMﬂ%énol, the concenﬁ'aggﬂc ept rat-{.-gﬂt};194-(4-t—
([err] Mol ar) butylbenzyl)-phenol necepspry te imhibit 50% of the positive control, the the7.
ICss, was calculated. The calculated PGE: ICso of 2-t-butyl-4-(4-t-

butylbenzyl)-phenol is recorded in Table I, below.

{ .
25 For comparison, the PGE2 ICs assay methodology of Example II was
repeated using the known PGE; inhibitor triclosan. The result of this
comparative assay has also been recorded in Table I.

30 Table I
Inhibition of PGE, Assay

ICso
Compound Concentration to Inhibit 50% of PGE,
!uMolar!
Triclosan , 7.0 :

2-t-butyl-4-(4-t-butylbenzyl)-phenol 3.7




2-t-butyl-4-(4-t-butyl benzyl) - phenol 3.7

13 wo9stsReferring to Table I, PCT/US99/07563 _
2-t-butyl-4-(4-t-butyl benzyl)-phenol, a3conpound of the present . —
invention is shown to be significantly, alnost 2 tines, nore 5 efficacious
as a PGE2 inhibitor than triclosan.

Exanple |11 10 The efficacy of the AAB conpounds of the present

i nvention as inhibitors of COX-1 and COX-2 enzynmes was shown using the

oxygen utlllzatlon ass de n Dewhir Prost agl andi ns, 22
20%9222 (1980). Referging, 3 nﬁé‘u‘f ?’é&t}”oﬁ#ﬁrbu f'Denzyl)- hendl, a compound
2-t-butyl - 4- pfithe li#&&’érheﬁﬁ&hhoﬁh%nﬂhowﬂ t60be eipitdficantly, (ilnidse PrBAES) more

i nventio vver sel ected 3}%% |t t he enzy matic activity from15 20%to
about 80 8ﬁ'€é’rse%s? AL TR 6? 8o i nhi bitor. These

varying concentratlons of 2-t-butyl-4-(4-t-butyl benzyl)-phenol were

I ndependently added to COX-1 and COX-2 enzynes in a closed system in

whi ch the enzynes were reacted in a reaction requiring nol ecul ar oxygen.
The degree of inhibition of the COX eXnmpmpleddIvity was neasured by the 20
reduction I n noni tored oxygen consurrption as a function of tine wthin the

cl osed stem The COX enzyne 1rﬂg|[ -concentratlon of 2-t-butyl-4-(4-t-
but y| ben 1) - phendlher SHIRRSY 0 of HitenAAES pmmpounds Lfi the (Rresent Havenfion asd

COX- 2 enzynegntibitoes 06fdCOX 1 Tatd ecmx.z er?mes was shown usheg €HEbXyEeAn,
RS ST KNS VAN Y e O LT
producti on oWVaryingCtdhcentamtibrEOxE 2~pbatxlpdb-¢4-$-b\ilﬂyﬁaenzgh)1-lphenoi a compbuad
(igrrpar ative g53RY PaSn iffeltfs) webé SERERLd tha $RhDit the enzymatic activity from
15 20% to about 80%, as compared to a positive control, no inhibitor. These
varying concentrations of 2-t-butyl-4-(4-t-butylbenzyl)-phenol were
independently added to COX-1 and COX-2 enzymes in a closed system, in
which the enzymes were reacted in a reaction requiring molecular oxygen.
The degree of inhibition of the COX enzyme activity was measured by the
20 reduction in monitored oxygen consumption as a function of time within the
closed system. The COX enzyme ICso, concentration of 2-t-butyl-4-(4-t-
butylbenzyl)-phenol found to inhibit 50% of the activity of the COX-1 and
COX-2 enzymes is recorded in Table II.

25 For comparison, the COX enzyme ICs assay methodology of -
Example Il was repeated using triclosan, an agent known to inhibit PG by
inhibiting the production of its COX-1 and COX-2 precursors. The results of
this comparative assay has also been recorded in Table II.



Tabl e 11 I nhibition of COX- 1 and COX-2 Assays

[ err] | err] x Conpound - to
nhi bit 500007 &, to Inhibit 50% pf PCT/USHaes L
COX-1 Activity COX-2 Activity

([err] Mol ar) ([err] Mol ar) Tricl osan

43.0 229.5 2-t-butyl-4-(4-t-butyl benzyl) - 17. 4
100.0 phenol 5 :

_ : Table II .
The results recorded in Table Il denponstrate that. 2-t-butyl-4-(4-t-
but yl benzyl ) - phenol , a conjahibition ofCOX-band COX;2 Assays is a

significantly, over 2 tinmes nore efficacious, COX- 1 and COX-2

inhi bitor than triclosan 10 . Examl e
|V The antibacteriall efficacyl

2-t-butyl - 4- (4-t - bGPPI Y| ) - phe - oIt ]

i nvention, fwas eval uated in-accor °‘§' FME 15 ‘
Concentr at .:_:____:_._....:-_‘_-_..;._;;_--_;.:___.;.:.._.::..:.___.__-___________-:: _________________________ of

t he 2-t- butfyfriceseR- t - but yl benzyl )|- phenol af*3vhi ch the gr GRR%P of
bacteri a | § Zobiahglhef-buthilbehiyd)d.| The smal igd the M C [t he gr eajoco
anti bacterifghenol i vity of the conpound being tested. 20 '

96 wel | gicrotlter plate, a 100 [err]|l of trypticase soy broth (T
medi a, aVailable from BBL, Cockeysville, MD 21030, was placed in each of
t he 12 col urffise wieshlts tdveorgeditin Tabiedl alamongteatee thap &-t-butylk-hds-t-

2-t-butyl - 4o 4= - | . serial Ly i
cach of "t e Hgvibenzyl g, HEAEADAuRA B e IEREHT i BRORP Ik 8 sbnllicatiRh
to 0.061 ppraven Mmezsnoreldﬁna@ea@hcafdmmm&%mbﬁerﬂm@m;m.r ation

of 2-t-butyl-4-(4-t- but yl benzyl) - phenol conpound than the previous
col um) ., . To each of the 12 colums an additional 100 [err] of TBS was
added cdRt ai ni ng A. Viscosus bacterium a common oral bacteria, at a

concentration optical density of 0.1, ExampRiIV610 nm The plate was then
seal ed and incubated for 24 hours at 37[err]C 30 The optical density of
‘each colum was read using a Bio-Tech Industries, Inc., Mddel ElIx 808
Mcrotiter Plate FReadotibacteriadeficaaycof@rarinitylr4elfi-tohutwdbémeyl)-phenol, a AAB

compound of the present invention, was evaluated in accordance with a MIC

16 (Minimum Inhibitory Concentration) test which measures the minimum
concentration in ppm of the 2-t-butyl-4-(4-t-butylbenzyl)-phenol at which the
growth of bacteria is completely inhibited. The smaller the MIC, the greater
the antibacterial activity of the compound being tested.

20 Using a 96 well microtiter plate, a 100 pl of trypticase soy broth (TSB)
media, available from BBL, Cockeysville, MD 21030, was placed in each of the
12 columns within the plate. Using a octapette pipettor, Ithe 2-t-butyl-4-(4-t-
butylbenzyl)-phenol compound was serially diluted .to each of 't.he 12
columns, from 125 ppm in the first well of each column, to 0.061 ppm in the
25 12t (each column containing % the concentration of 2-t-butyl-4-(4-t-
butylbenzyl)-phe:ml compound than the previous column). To each of the 12
columns an additional 100 pl of TBS was added containing A. viscosus
bacterium, a common oral bacteria, at a concéntration optical density of 0.1,
at 610 nm. The plate was then sealed and incubated for 24 hours at 37°C.
30 The optical density of each column was read using a Bio-Tech Industries,
Inc., Model Elx 808 Microtiter Plate Reader, to determine quantity of bacteria



15 present; the colum containing the | owest concentration of
2-t-butyl -4-bdorsisse butyl benzyl ) - phenol conpound observed teCT/HEINITE63 he

bacteria's growth, was desi gnatedighe M C and recorded in Table I11,—
bel ow. 5 The procedure of Exanple |V was sinultaneously run wth
water as a negative control and using a known efficaci ous

anti bacteri apresgan; the cobimB gontaining she dowestpeoneeniration of @st-buid-4-dfitr ol .
The M C det e %ﬁf-ph@igof E&ibBRAA observeliStofindPbit 856 rﬁ%&ﬂ@s&%ﬁb: \%.?f or

conpar ative p pos

Bact eri al M designatashths MIC\andorecerdadsin Table III, below.
M C Conpound pp
Tri cl osan - but I benz - phenol .

3..61 2-1-buyl - 4-
0.24 1% The progedpte ﬂﬁEﬁem?é%FQ Was s e SFaleh&s/AR
2-t-Db ;J_t yl - 4- hiégative ]?onu'b![.llhnﬂbmin[#) gla)lapdmndﬁ:[iczmlnm%%ﬁtaagubfécﬁfhm pgene rthclosan
invention, is_significan U o4 lofoll _e#) é@ g_pe 200
Example vV a2 dompa¥ Xja SFT e i Briity o
conpounds of ig slsoreceried in Table All doxt camparativetpyripoaés.dent i fri ce

ingredients, a liquid dentifrice of the. 25 follow ng fornula was
prepared1:o . 16

Table III
Bacterial Minimum Inhibitory Concentration

—MIiC

Compound gggm!

Triclosan 3.61
2-t-butyl-4-(4-t-butylbenzyl)-phenol | 0.24

16
Referring to Table III, as shown the MIC of the AAB 2-t-butyl-4-(4-t-
butylbenzyl)-phenol compound of the present invention, is significantly only
about 7% that of triclosan.
20

Example V

To demonstrate the compatibility of the AAB compounds of the present
invention with typical dentifrice ingredients, a liquid dentifrice of the; - '
25  following formula was prepared:



Table 1V | ngredi ents Conposition

Phase | stilled Water 5%@

Sodi um Fl uor ."&‘8”’5‘55 0.24 Sor bi t 599,07563
_20.0 Phrase |I1 Pr 88y| ene d ycol

0.50 G ycerol 20.0

Phase 111 Fl avor 1.0
2-t-butyl-4-(4-t-butyl bezygl - phenol 0.30_ - . Phase |1V

Sodi um Lauryl Sulfate TablelNf 5 In the
preparation of the |IC]UId dentifrice, the |ngred|ents for Phase | wer e
wei ghted into af# Ghgteditnts ™V | . irred at
room t enperat ur ir edi ent s
for Phase || wWelBrasdprca 111 & R ~g—magfetic 10
stirrer and sti}remdii@edwaeput es. Phase |1 = [ W th
stirring ahd tgsaivth Flustkidewas stirred for {5 m nut @s24 Phase mpJ

i ngredi ents werg  Sorbitadnbi ned in_a small scréw cap vi20.0 cappedjand shaken
vigorously by hh®haselI until honpogeneous. Phase |1l was added tq the

conmbi ned Phase | arftopylene Glycali xt ure and the ¢onbi nati®POstirred|for 10

m nutes. Phase L@Kﬂ&.gh.t.ed 15 onto a piede of weiPng paped and added
to the conbi nat DPhases |, || ~ and mj in sma:_é aI i quot s fover the
cour se of 5rrinte LLrlng.. The fli nal ation off Phases I,
1, 11l and IV =+ u_eﬁa&;t-bl%ﬂge ]T:ngnﬂt%IUI Ot k§Ll|uu| ~—tlesul ti ng
in a stable, copSu I qui d dentfnice.

17 | Riasses it e ~rtSrs—ctarTad is: 5

1. An anti bacterial conpound having anti-inflammatory prostagl andin

i nhi bitory properties and having the structurat forml a:

In the preparation of the liquid dentifrice, the ingredients for Phase 1
were weighted into a 4 oz. jar equipped with a magnetic stirrer and stirred at
room temperature, with moderate agitation, for 5 minutes. The ingredients
for Phase Il were combined in a 50 mL beaker equipped with a magnetic

10  stirrer and stirred for 5 minutes. Phase II was added to Phase I with stirring
and the mixture was stirred for 5 minutes. Phase Il ingredients were
combined in a small screw cap vial, capped and shaken vigorously by hand
until homogeneous. Phase III was added to the combined Phase I and II
mixture and the combination stirred for 10 minutes. Phase IV was weighted

15 onto a piece of weighing paper. and added to the combination of Phases I, 1I

" and III, in small aliquots over the course of 5 minutes while stirring. The
final combination of Phases I, II, Il and IV was stirred at room temperature
for 1 hour, resulting in a stable, consumer acceptable liquid dentifrice.



[err] 15 Wherein: Rerr] and Rerr] are straight chain or

branched al kwo 8941559 t uent s or cycloal kyls with one or norCEUS§H/07563 _
substituents. 2. A conpound accgyding to claim11, which conpound +s
2-t-butyl-4-(4-t- 20 but yl benzyl ) - phenol . 3. An anti pl aque
oral conposition conprising an orally acceptable vehicle and an
effective antibacterial, anti-inflammtdelaimspunt of a conpound
of the fornul ae: [err] 30 Wherein: Rerr] and Rerr] are
straight chain or branched al kyl substituents or cycloal kyls with one
or nore al kyl substituents. 35 4. A conposition according to claim 3,
wher ei n t he aquRBPisdainteist - . butyl -4-(4-t-butyl benzyl) - phenol .

18 55 The conposition of claim3, wherein the conpound is present in
t he oral conposition in an anmount rangi ng from about 0.003 to

about 5% 1. An antibacterial compound having anti-inflammatory prostaglandin
inhibitory properties and having the structural formula:

OH

10 Ry O
U

Rz
16
Wherein: R; and R; are straight chain or branched alkyl substituents
or cycloalkyls with one or more alkyl substituents.
2. A compound according to claim 1, which compound is 2-t-butyl-4-(4-t-
20 butylbenzyl)-phenol.
3. An antiplaque oral composition comprising an orally acceptable vehicle
and an effective antibacterial, anti-inflammatory amount of a
: compound of the formulae:
25 OH
| g
30 Rz
Wherein: R; and R; are straight chain or branched alkyl substituents
or cycloalkyls with one or more alkyl substituents.
35 4. A composition according to claim 3, wherein the compound is 2-t-

butyl-4-(4-t-butylbenzyl)-phenol.

I



by wei ght . 5 6. The conposition of claim 3, wherein an anionic

pol ycar boxyl giofyers15s9 anti bacterial enhancing agent is in 09 Rgs | N
t he conposition. 7. A composi ti gn according to claim 3, erel n Lhe
conposition is in the formof1 a nout hrinse.- 10 8. A

conposition according to claim3, wherein the conposition is in the

formof a degitif rilse copipositivn of 214ifl B WHGeROEHY cafthoanveld fidieAl MALR'
and a hunect ant. ai'5 9. ..A nethod of pronoti gg%%lr)% hé/(?i §ne conpri SJ ng
appl yi ng to oral ©ral ComPOSIHQR i an amoupf rapging ut?-003 torahaut $%n  as
defined in cl ai mi3y weight. [err]

5 6. The composition of claim 3, wherein an anionic polycarboxylate
antibacterial enhancing agent is incorporated in the composition.

7. A composition according to claim 3, wherein the composition is in the
form of a mouthrinse. '
10

8. A composition according to claim 3, wherein the composition is in the

form of a dentifrice containing a polishing agent and a vehicle of water
and a humectant. '

16 9. A method of promoting oral hygiene comprising applying to oral
surfaces an effective amount of a composition as defined in claim 3.

-t
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