WO 01/05797 1 PCT/'FROO 01994 TI TANI UM COVPOUNDS, PREPARATI ON AND USE
THERECF The invention relates to novel titanium derived conpounds, as well
as to the preparation thereof.. 5 The invention also relates to
conpositions for buccal use conprising such titani umderived conpounds.

It is known Hhavpiyobgorum tetrafl uoridei(Ti F4) can bi pdryerODZO0199Hace of
the tooth, form ng an 10 anor phous' protective | ayer, also terned gl aze, at
the surface of the enanel of the tooth. The formation of such a protective

layer at thersunirone cOMPOURDE) O PREFPARATION ANDUSHAGHEREDORISE of titanium
tetrafluoride as an agent for preventing and 15 for treating dental

caries. Titani umtetrafTheotinfenfisnhawdeted o mbvaibadkaafidwei ng hi ghly
acidic in agueous solution (pH of about 1.5), which is aggressive for the
ti ssues m ndeativedd camgponotiscompatielllle as tto thesiprdepgiratliqHs. 20 Its use
in preventing dental caries has thus been limted, so far, to professional
use with a vehgresiiort application tinme, followed by rinsing. Titanium
tetrafluoride al so has the drawback of being relatively unstable, in
particul aP i n aqueous The invention also relates to compositions
for buccal use comprising such_titanium—derived
compounds.
It is known that titanium tetrafluoride (TiF,;)
can bind to the surface of the tooth, forming an
10 amorphous protective layer, also termed glaze, at the
surface of the enamel of the tooth.
The formation of such a protective layer at
the surface of the tooth has led to envisage the use of
titanium tetrafluoride as an agent fbr'preventing énd
15 for treating dental caries.
Titanium tetrafluoride has however the
drawback of being highly acidic in aqueous solution (pH
of about 1.5), which is aggressive for the tissues
mineralized and not compatible with physiological pHs;
20 Its use in preventing dental caries has thus
been limited, so far, to professional use with a very
short application time, followed by rinsing. |
Titanium tetrafluoride also has the drawback
of being relatively unstable, in particular in aqueous
25 solution.

The aim of the invention is to remedy these

drawbacks by providing titanium IV-derived compounds



.25 solution. The aimof the invention is to renmedy these drawbacks by
providing titanium I V-derived conpounds 2 conprising fluorine which are
capable of formng a glaze at the surface of the tooth, and which can be
tused in aqueous solution and at physiol ogical pHs varying from
approxinmately 6.5 to approximately 7.5. % The titani umderived conpounds
according to the invention satisfy the fornmula (1) below [TiFXLy] Z- . (
I ) 10 in which L represents a conpound of fornula (Il) below. COOH (OHm
(OH)n (11) ¢émpnishnghfimosifeowhichndre icapapble of Zormisax & epresents 2,
4 or 5, y represents 1 or 2.and z represents O, 1 or 2. The conpounds of
formula (1) ghazeodprtbe sncfage afr hesyeethy exnd wivilsdh caome They- can
thus exist 20 in the formof enantioners or of diastereqisoners. These
enanti omer s BABAdiRsRPEREBPSORELEL1IAR ABF aks PhyS1ofogiGads PHS

thereof,.including the racemc m xtures, form part Qf the i
varying from approximately 6.5 to approximately

@x%ﬂtiOn.

5 The titanium-derived compounds according to

the invention satisfy the formula (I) below:

[TiFyely1% (1)

10 in which L represents a compound of formula (II) below:

COOH

(OH)m
(OH)n

(I1)

15 in which m is 0 or 1 and n is 0, 1 or 2,
and x represents 2, 4 or 5, y represents 1 or 2

represents 0, 1 or 2.

and z

The compounds of formula (I) can comprise one

or more asymmetrical carbon atoms. They can thus exist

20 in the form of enantiomers or of diastereoisomers.

These enantiomers and diastereoisomers, as well

as the

mixtures thereof, including the racemic mixtures, form

part of the invention.

The compounds of the present invention can

25 exist in the form of free bases or of addition salts to



The conpounds of the present invention can 25 exist in the formof free
bases or of addition salts to 3 pharnaceutically acceptable acids. Al
these forms form part of the invention. According to the invention,
conpounds L which can be used are in particular benzoic acid derivatives,
5 in particular 2-hydroxybenzoic acid of3formula: COOH OH

3- hydroxybenzoic acid of formula: 10 COOH OH 4- hydroxyben20|c aci d of
formula: COOH 15 OH 4 2, 3-di hydroxybenzoic acid of formula: COOH OH OH

5 , 3, 4-di hyghaxhaeendieaddid aticeptaBlleaacidd] XXl these forms form
part of the invention.

According to the invention, compounds L which

can be used are in particular benzoic acid derivatives,

5 in particular 2-hydroxybenzoic acid of formula:

COOH
OH

, 3-hydroxybenzoic acid of formula:

10
COOH

OH

, 4-hydroxybenzoic acid of formula:

COOH

15 OH



.OH An exanple of a titaniumderived conpound 10 according.to the invention
is the conmpound represented by the formula below (I1l1): OHOH k- F F
(1) 15 The titaniunm(lV)-derived conpounds of the invention can be
prepared by reacting, at room tenperature, solid titaniumlV fluoride with
a solution of benzoic acid in an anhydréus sol vent such as 5

acetonitrile, under a nitrogen atnosphere. The starting products are
commercially available or described in the literature, or can be prepared
by net hods whi 2h3adéhydsoxivbenzoier @aidof Foumuwlf:are known to persons
skilled in the art. The invention is also directed towards protecting
conpositions for buccal use conprising at |east one conpound according to
the invention, and also the use of tHBOQOH ani um derived conpounds
according to 10 the invention, as a prptecpHyg agent agai nst dental

caries. The conpositions.of the inv conprise at

OH -

5 , 3,4-dihydroxybenzoic acid of formula:

COOH

OH
OH

An example of a titanium-derived compound
10 according to the invention is the compound represented

by the formula below (III):

15
The titanium(IV)-derived compounds of the
invention can be prepared by reacting, at room
temperature, solid titanium IV fluoride with a solution

of benzoic acid in an anhydrous solvent such as



.l east one conpound according to the invention in an anount which is

equi valent to fromapproximately 10 ppm 15 to approxi mately 10, 000 ppm of
fluorine, and which is calculated fromthe nol ecul ar wei ght of the
eonpound according to the invention. The conpositions of the invention can
be in the usual diverse forns for conpositions for buccal 20 use, and in
particular.in the formof toothpaste or toothgel, of nouthwash, of spray,
of foam of gargling product, of dental gel or of chewing gum balm
paste, ¢l az@cdtordngd.ld,ahimier antiisafiden tdaumsdphpsepar ati on, powder, or
concentrated or unconcentrated solution, the 25 vehicle therefore being
chosen dependi ng on t h@Heorstanftings pmehicted. aridecammeosiallmns of the

i nvention can 6 contain, in addition to the titaniumderived conmpound(s),
by way of vebvelidadle @r desiaribed iirsithe dcttefatyrexcdpiean sber

i ngredients usually used in conpositions for buccal use. 5

The- conposi t Peepasfed fy: metdirdsowhirdh arepigscrihedridienei® @he usual

met hods which_  correspond to the vehicles chosen, - The physiol ogically

accept abl & vehiche axs ksowm fremarsqns fiikkededeidhdi@Ion the form chosen

for the conposition: aqueouys . . )
P e‘invention is also directed towards

protecting compositions for buccal use comprising at
least one compound according to the invention, and also
ﬁhe use of the titanium-derived compounds according to

10 the invention, as a protecting agent against dental
caries.

The compositions of the invention cbmprise at
least one compound according to the invention in an
amount which is equivalent to from approximately 10 ppm

15 to approximately 10,000 ﬁpm of fluorine, énd which is
calculated from the moleéular weight of the compound
according to the invention.

The compositions of the invention can be in
the usuai diverse forms for compositions for buccal

20 use, and in particular in the form of ﬁoothpaste or
toothgel, of mouthwash, of spray, of foam, of gargling
product, of dental gel or of chewing gum, balm, paste,
glaze, lozenge, tablet, antiseptic throat preparétion,
powder, or concentrated or unconcentrated solution, the

25 wvehicle therefore being chosen depending on the fqrm of

| use desired.

The compositions of the invention can



.10 solution, thickened or unthickened aqueous-al coholic. solution, gum
pasty or solid excipient, etc. According to the fornms desired, the
conposi tions of the invention can also conprise at |east one polishing
agent in proportions ranging up to 15 80% by weight with respect to the
total weight of the conposition. The pobishing agents are for exanple of

I norganic or organic origin. Their nature nay differ according to the
vehicle used for the chosen form Polishing agents which can be' used
conprise 20 coalt@img iragnkditiomres othent teahbnat @epivédcar bonate,

cal ci um phosphat es and sul phates, alum na and hydrated alumna, silicas,
magnesi um or ceaipsiund (i ,déy, wapdralkivalsicle i orf | font ekehndipyrbpsbephat es,
or cellulose conpounds obtained by crushing cereal seeds 25 for exanpl e.
Wen the comgediittidns gxeipiants far Mngredoentpassealineysednivontain a
polishing agent in 7 proportions generally of between approximately 2% and
appr oxi mat el FOrPRShFigRsyfior hugaslapise of bet ween approxi mately 15% . and
approxi mately 25% by weight. It s generally an inorganic abrasive

pol'i shi ng2agent 5 consiZ® FPBOHILFS R SROMIBEREINRI @Feare, for the
most part, | %Sx%lﬁél%le%l iarc]:cvcgartd%.rrig %yo \A&Ye q}csfaxf%pelt%sdds which
correspond to the vehicles chosen.. The physiologically
acceptable vehicle can be different in nature depending
on the form chosen for the composition: aqueous
10 éolution, thickened or unthickened aqueous-alcoholic -
solution, gum; pasty or solid excipient, etc.

According to the forms desired, the
compositions of the invention can also conmprise at
least one polishing agent in proportions ranging up to -

15 80% by weight with respect to the total weight of the
- composition. The polishing agents are for example of
inorganic or organic origin. Their nature may differ
according to the vehicle used for the chosen form.

Polishing agents which can be used comprise

20 calcium, magnesium or sodium carbonate or bicarbonate,
calcium phosphates and.sulphates, élumina and hydrated
alumina, silicas, magnesium or calcium oxides,
hydroxides, trisilicates and pyrophosphates, or
cellulose compounds obtained by crushing cereal seéds

25 for example.

When the compositions are in the form of

toothpaste, they can contain a polishing agent in



menti,on may be made of sodi um or potassium mnetaphosphates, cal cium
phosphat e di hydrate, dicalcium phosphate, trical cium phosphate, cal cium
pyrophosphate, 10. alum na, hydrated, and in particular trihydrated,

alum nas, silicas, alumniumor zirconiumsilicates, bentonite, as well as
magnesi um ort hophosphate or trinmagnesi um phosphate, and cal ci um or sodi um
carbonat es and bi carbonates. 15 The conpositions of the invention which are
in the formof toothpaste can al so conprise one or nore cohesion agents.

Such cohesi oRpragRitti ot dherdICDF ROF BSEwédn PAEBPSLI A1 FNIENEnYP t O
approximately 10% by weight with respect to the total weight of the 20

conposi ti on, suptqrisiatel) 708 etwetgheppsoxiepaely of. bétwadn

approxi mately 3% by wei ght. The cohesion agents can be chosen in

particul ar f egprtimesielyt Hi 5% cared sapspicdx asa ad by N25 #sbprwekght nsItnat ur al
gums such as gumtragacanth or xanthan, guar, carob or 25 carrageenan
gums, and syrshaenendhlilokenerinerganis alwssivespolibshimgi @gentor i nstance
the sodiumsalt of carboxynethylcellul ose, nethycellulose, 8

hydr oxyal Byl €8Msiisdsiag off onQ 9k aP x| grrpqunds adiich are, for the

synt heti c. carrageenates., According to certain enbodi nents, the
most part, insoluble 1in water. By way of examples,

mention may be made of sodium or potassium
metaphosphates, calcium phosphate dihydrate, dicalcium
phosphate, tricalcium phosphate, calcium pyrophosphate,

10 - alumina, hydrated, and in particular trihydrated,
aluminas, silicas, aluminium or zirconium silicates,
bentonite, as well as magnesium orthophosphaté or
trimagnesium phosphate, and calcium or sodium -
carbonates and bicarbonates.

15 . The compositions of the invention which are
in the form of toothpaste can also comprise one or more
cohesion agents. Such cohesion agents can be
incorporated in proportions ranging up to'approximately
10% by weight with respect to the total weight of the

20 composition, and preferably of between approximately
0.5% and approximately 3% by weight. The cohesion
agents can be chosen in particular from natural
thickeners such as.alginates or pectins, natural gums
such as gum tragacanth or xanthan, guar, carob or

25 carrageenan gums, and synthetic thickeners such as
cellulose derivatives for instance the sodium salt of

carboxymethylcellulose, methycellulose,



conpositions of the invention can conprise-one or nore 5 sufficiently
stable and foamform ng surfactants. The surfactants which can be used may
be of anionic, anphoteric, zwitterionic, cationic or nonionic nature.
Generally, the surfactants are present in the conpositions of the

i nvention in a weight range which 10 varges from approximately 0.01% to
approxi mately. 4% preferably from approximtely 0.1%to approxi mately 2%
with respect to the.total weight of the conposition. In addition, the
conposi ti ons fdrtdreyalkwheelnl ases corposskinkddrpaltyaveyagenagidbi ch are
15 used in buccal hygiene, in particular agents known to reduce bad breath,
such as for examynthgtiodmaragsematesi nc conpounds such as for exanpl e
zinc halides, zinc acetate, zinc citrate or zinc fluoride, chiorhexedine
or cetyl pyridinium chl G¢eRrdm Tte eenpaint¢mbedihenhs, i bhention can al so
conprise diverse cohesion agents, thickeners, antibiotics, sweetening,
wetting or r &R MK thednvenkion gean sCORPELBRVPRG ayemose

sweet ener dyes,, .aromas, flavourings and_f| ayvour-enhanci ng substances,
pl asti ci 23 s,sy"’aéﬂJi%é’d"c ¥ eﬁtaig’é?}t%n rf?P&ETfe‘?WJr%ﬁurW?ﬁﬂﬁlg%; TRei tartar

i n anti_-bl eedi ng agents, agents
%fghsér Qe:uﬁrll&etaa%ecgatnsﬂs \évsiocr?tcoarn l’? euste'ascfl may be og an:gongc, g

amphoteric, zwitterionic, cationic or nonionic nature.

25

Generally, the surfactants are present in the
gompositions of the invention in a weight range which

10 varies from approximately 0.01% to approximately . 4%,
preferably from approximately 0.1% to approximately 2%,
with respect to the total weight of the composition.

In addition, the compositions of the
invention can comprise other active agents which are

15 wused in buccal hygiene, in particular agents known to
reduce bad breath, such as for example cyclodéxtrins or
zinc compounds such as for example zinc halides, zinc
acetate, zinc citrate or zinc fluoride, chlorhexedine
or cetylpyridinium chloride.

20 The compositions of the invention can also
comprise diverse cohesion agents, thickeners,
antibiotics, sweetening, wetting or refreshing agents,
peptizing agents, preserving agents, sweeteners, dyes,
aromas, flavourings and flavour-enhancing substances,

- 25 plasticizers, antibacterial agents or bactericides,
vitamins, antitartar agents, healing agents, vasomotor

agents, anti-bleeding agents, agents which are active



9 on the guns, anti-inflamatory agents such as enol oxone, benzydam ne,
all antoin, pernethol, etc. These various agents are present in the
conpositions of the invention according to the formof 5 use.. Thus, when
t-he. conposition for buccal use is ..a spray, the vehicle can be an
aqueous-al coholic solution, and the conposition can al so conpri se aronas,
pepti zi ng agents, and sweetening, wetting or refreshing 10 agents. \Wen

t he conposition for buccal use is in the formof nouthwash, the vehicle

can be nonaqugOlthe AGMEO LN - BUfIROMSa BdEP békt ¥l slicRngsor nore
surfactants and/ or one or nore thickeners, and can also 15 conprise

bact eri ci dal eagduxoneswdsdrenydamizgentsl battoih avpetneghol Byetay of exanpl e,
when the conposition is in the formof dental gel, it can also conprise
agents which are acti VEheme ttaxrigus . a@éhtheare hpresepbsini theis in the
formof chewing gum it conprises at |east one natural or synthetic
chewabl e gumcomppsidiiis o dw iiswendt ton | a¢eerdingi tanths, féfmvofiri ngs or
fl avour enhggéﬁrs, sweeteners, wetting agents, bactericides,
Thus, when thelcomposition for buccal use is
..a spray, the vehicle can be an aqueous-alcoholic
solution, and the composition can also comprise aromas,
peptizing agents, and sweetening, wetting or refreshing
10 agents. |
When the composition for buccal ‘use is in the
form of mouthwash, the vehicle can be nonaqueous,
agqueous or aqueous-alcoholic with one or more
surfactants and/or one or more thickeners, and can also
15 comprise bactericidal agénts, sweetening agents and
- flavourings.
By way of example, when the composition is in
the form of dental gel, it can also comprise agents
which are active on the gums.
20 - When the composition is in the form of
chéwing gum, it comprises at least one natural or
synthetic chewable gum, and can also comprise
plasticizers, vitamins, flavourings or flavour
enhancers, sweeteners, wetting agents, bactericides,
25 preserving agents, dyes.

Among the chewable gums which ¢an be used are

in particular hevea latex, chicle gum, schlong gum,



25 preserving agents, dyes. Anong the chewabl e guns which can be used are
in particular ‘hevea latex, chicle gum schlong gum - -- - - ---------o----
10 polyvinyl acetate and synthetic elastoners, in particular silicone
rubber, butyl rubber and the derivatives and/or m xtures thereof. The
conpositions for buccal use of the 5 invElti on can al so conprise a _
sweet eni ng agent. Anpong the sweetening agents which can be used, nention
may be made of -sucrose, lactose, fructose, xylitol, sodium cyclamate,

sodi um sacchadhatinwt acetase,asddsymtibetianmebastomgkgcyinhi zi nat es,

al pha-gl ucosyl/ 10 steviol glucoside m xtures, D-mannitol, aspartane,

acesul fane Kpasdrisrular sikieonre areblex: ubetylheubber afietbeeet ening
agents are generally present in an anount ranging up to approxi mately 2% by
wei ght i t h SEEipEatives tard{ o anisiygee Bher@aefeonposition. 15 As wetting
agents, nention may be nade of sorbjtol, glycerol_or xylitol, which are
present as such in comcentGARMFLLiPRe nEerrbreaah v8% 8§ #eeght. In

additi on, refreshi.ng agents such as nenthol or ethylnaltol can be
i ncor por atged Jﬂﬁ%ltt]ﬁ’é“ gcﬁi" s??’?%’?n’ss%fatﬂ‘@e‘?ﬁ%#lg ofgent. Among

the sweetening agents which can be used, mention may be
made of sucrose, lactose, fructose, xylitol, sodium
cyclamate, sodium saccharinate or maltose, sodium or
- ammonium glycyrrhizinates, alpha-glucosyl/
10 steviolglucoside mixtures, D-mannitol, aspartame,
.acesulfame K, sorbitol, lycosin and mixtures thereof.

The sweetening agents are generally present
in an amount ranging up to approximately 2% by weight
with respect to the total weight of the composition.

- 15 As wetting agents, mention may be made of
sorbitol, glycerol or xylitol, which are present as
such in concentrations which can reach 70% by weight.

In addition, refreshing agents such as
menthol or ethylmaltol can be incorporated into the

20 compositions of the inwvention.

It is also pdssible to use preserving agents,
which are chosen from in particular methyl
parahydroxybenzoate, propyl parahydroxybenzoate, sodium
benzoate and chlorhexedine, at concentrations generallf

25 of approximately 1% by weight or lower.
The flavourings which can be used comprise

all those which are authorized as such in the food



It is also possi ble to use preserving agents, which are chosen fromin
partlcular nmet hyl  parahydr oxybenzoate, propyl parahydroxybenzoate, sodi um
benzoate and chl orhexedi ne, at concentrations generally 25 of approximately
1% by wei ght or |lower. The flavourings which can be used conprise al
t hose which are authorized as such in theifood 11 trade.- For exanple,
mention may be nade of mnt, aniseed, eucal yptus, cinnanon, clove, sage
and |iquorice essences, and fruit essences such as orange, |enon,
mandarin or str&aberryr dkempleyomenbdsnamgySbacnatal by miagent in an
anount by wei ght of approximtely 5% or |ess. The conpositions of the
I nventi on canamlseedcoapeatgptasantihaanen aclagent sagesandpreferably from
in particular essential oils, plant extracts or .10 substances such as
cet yl pyri di nildgaditbee dessahessdi ard fouitnedsencekesathdaseprange,
phenoxyet hanol , phenethyl alcohol, triclosan, chlorhexidine,
cetylpyrldlnllﬁw0@¢HMﬁm mdodes hopwherryi nTheofbdavouningangirrg up to
apprOX|nater 10% wei ght with respect-to the total 15 weight of the
conposi ti oh %i %ﬁ%ﬁ@%h1$o¢$oﬁmoﬂntubYrﬁ@éghth@f preparation of a

titaniun}derlved co ound of th
_ approxiggtely 5% or less.

The compositions of the invention can also
comprise an antibacterial agent chosen preferably from
in particular essential oils, platit extracts or |

10 substances such as cetylpyridinium chloride, alexidine,
octinidine,_he#etidine, phenoxyethanol, phenethyl
alcohol, triclosan, chlorhexidine, cetylpyridinium
chloride and delmopinol, in proportions ranging up to
approximately 10% by weight with respect to the total

15 weight of the compositioﬁ)

The example which follows illustratesg the
preparation of a titanium-derived compound of the
invention. The elemental microanalyses and the I.R. and
N.M.R. spectra confirm the structure of the compound

20 obtained.
Example 1.

Preparation of the compound of formula (III):

OH OH
N ~
o. .0
-
0‘/F/ \ o

25 (IIT)



,i—nve,ntion. The el enmental mcroanalyses and the I.R and N MR spectra
confirmthe structure of the conpound 20 obtained. Exanple 1. Preparation
of the compound of formula (I1l): OH4H On-" F 25 (111) 12 5 g (0.040
nol) of solid titaniumfluoride are added to 10 g (0.072 nol) of a
salicylic acid solution in 100 mM of amydrous acetonitrile with 5
stirring and under nitrogen. The reaction m xture rapidly turns an orange
colour, and the solution is left to stir for 24 hours. After decantation
and concentration by evaporating off, the solution is cooled overnight
and small needle crystals formwhich 10 correspond to the salicylic acid
which has not reacted. 5 he(Ga40 imsl) sof esvli@rethasdaaeplunétedeand cool ed
to 4C to give small yellow orangey nonoclinic crystals. After filtration
and dryi ng urdey adirdimo t1 oofPoiiel mol) fof nal salid¢ylicsaobdai ned with a
yield of 15 approximately 49% Melting point: 157-160C (deconposition) The
conpounds of scdlatiirorenir difhanke deemhydrous acetonitrile with
5 stirring and under nitrogen. The reaction mixture
rapidly turns an orange colour, and the solution is
left to stir for 24 hours. After decantation and
concentration by evaporating off, the solution is
cooled overnight and small needle crystals form which
10 correspond to the salicylic acid which has not reacted.
The solution is refiltered, concentrated and cooled to
4°C to give small yellow/orangey monoclinic crystals.-
After filtration and drying under vacuum, the compound
of formula (III) is obtained with a yield of
15 approximately 49%.
Melting point: 157—160°C (decomposition)
The compounds of the invention have been the
subject of biological studies which have demonstrated.
their properties of forming a glaze at the surface of
20 the tooth and their value as substances for treating or
preventing dental caries.
A fresh tooth sample is placed in a glass
phial containing moist cotton and thymol. at a
temperature of +4°C.
25 _ The sample is cleared of soft tissues

possibly present on the tooth. The tooth is then

polished in a rubber dish containing pumice stone free



Ssubj ect of biological studies which have denonstrated. their properties of
formng a glaze at the surface of 20 the tooth and their val ue as
substances for treating or preventing dental caries. A fresh tooth sanple
i's placed in a glass phial containing noist cotton and thynol.at a
tenperature of +4C. 25 The sanple is clemed of soft tissues possibly
present on the tooth. The tooth is then polished in a rubber dish
cont ai ni ng pum ce stone free 13 of fluoride, and then rinsed in an

ul trasoni ¢ baifh. fIwerida s i then esirtsedV 1 an alveassniel bathD Che
conmpound (I1l) of the invention, at.pH 5, for 10-m nutes at 370C. The
sanpl e i s theamnglsheds viitdatedvatisth fan apeesonsuselation ef£ndow nade at the
surface of the tooth is observed by mcroscopy. The formation of an

anor phous pr ¢lasdund (Bier ofh the inwdnictonf ahepBobt hfafter treatnment of

the sanple with conmpound (III%%jS denonstrated. 10 The results of these
bi ol .ogi cal td< MighHeSs a3 THe T aanrlefis Hehenveashed wikbhbit .

propertie of forﬁ;xg a protectlvegslaze on the surface of the. tooth.
They can QY SNG WHE Fd éhifirpow made at the surface

of the tooth is observed by mlcrosdopy.

The formation of an amorphous protective
layer on the surface of the tooth after treatment of
the sample with compound (III) is demonstrated.

10 The results of these biological tests show
that the compounds of the invention exhibit.properties'
of forming a protective glaze on the surface of the
tooth.

They can be used in treating and preventing

15 dental caries.

Examples of compositions of the invention are
given below. |

Formulation for toothpaste.

Ingredient Amount

20 Titanium compound o g.s. 2500 ppm of F. .
Permethol 0.250 ¢ |
70% sorbitol 25.00 g
Precipitated silicas 18.00 g
Sodium lauryl sulphate | 2.00 g

25 Sodium carrageenate 1.00 g
Titanium oxide : 1.00 g

Mint aroma 0.950 g



15 dental caries. Exanples of conpositions of the invention are given
bel ow. Fornul ation for toothpaste. . Ingredient Amount 20 Titanium
compound g.s. 25.00 ppmof F.. Pernethol 0.250 g 70% sorbitol 25.00 g
Precipitated silicas 18.00 g Sodium |l auryl sul phate 2.00 g 25 Sodi um
carrageenate 1.00 g Titaniumoxide 1.0g Mnt aroma 0.950 g 14 Gesweet
0.100 g Parabens 0.400 g Water g.s. 100,00 g Fornul ation for toothpaste.
5 I ngredi ent Anount Titani um conpound g.s. 1500 ppm of F Chl orhexi di ne
di gl uconate Gekfeer Vitanmin E acetate 0.5 g . 79%6orditol 28.00 g 10
Precipitated silicas 11.00 g Sodium |l auryl sulphate 0.750 g

Parabens 0.400 g

Water g.s. 100,00 g

Formulation for toothpaste.

5 Ingredient ~ Amount
Titénium compound .' g.s. 1500 ppm of F
Chlorhexidine digluconate - 0.125 g
-Vitamin E acetate 0.5 g
70% sorbitol . 28.00 g

10 Precipitated silicas 11.00 ¢
Sodium lauryl éulphate - 0.750 ¢
Chimexane NF 0.750 g
Sodium carboxymethylcellulose 1.300 g
Mint aroma 1.00 g |

15 Sodium saccharinate 0.150 g
Titanium oxide | 1.00 g
Parabens 0.300 g
Phosphate dodecahydrate .0.070 g
Water g.s. 100.00 g

20 Formulation for mouthwash.

Ingredient Amount
Titanium compound | ' g.s. 250 ppm of F

Sodium 4-methylesculetol -

monoethoxide lg
25 D-panthenol 5¢g
Cremophor RH 410 0.5 ¢g

95% (V/V) alcohol ' 80 g



.Chi nexane NF 0.750 g Sodi um carboxynet hyl cellulose 1.300 g Mnt aromm
1.00 g 15 Sodi'um saccharinate 0.150 g Titaniumoxide 1.00 g Parabens
0.300 g Phosphate dodecahydrate .0.070 g Water g.s. 100.00 g 20
Formul ati on for nout hwash. |ngredi ent Anpunt Titani um conpound g.s. 250
ppm of F Sodi um 4- et hyl escul et ol nonoetsoxide 1 g 25 D panthenol 5 g
Cremophor RH 410 0.5 g 95% (V/V) alcohol 80 g 15 Gesweet 1 g Mnt aroma
0.795 g Patent blue 0.004 g Purified water gq.s. 1 000 g 5 Formul ation for
nmout hwash. | Esdeant Anount Titani um conpound g.g. 250 .ppm of F Sodi um
benzoate 0.4 g

Mint aroma 0.795 g
Patent blue 0.004 g
Purified water _ qg.s. 1 000 g

5 Formulation for mouthwash.

Ingredient - Amount
Titanium compound ' | g.s. 250 ppm of F
Sodium benzoate ' : 0.4 g
95% (V/V) alcohol 10.00 g
10 Sodium saccharinate 0.005 g
Benzoic acid 0.100 g
Menthol aroma 0.035 g
Levomenthol 0.010 g
Dves 0.0012 ¢

15 Water : g.s. 100,00 g



.95% (V/ V) al cohol 10.00 g 10 Sodi u J Hg”y 005 g Benzoic acid
0.100 g Menthol aroma 0.035 g Lev Dyes 0.0012 g 15 Water
g.s. 100,00 g 1QJl * CL-S W 01/05797 16 PCI/F 01994 CLAINB 1

Ti tani um deri ved conmpound satisfying the fornula (1) below 5 FXLy] Z-.
(1) in whuﬂOlP#kégi%knts a conpound @® fornula (I1) BSERGRO0 4(OHm
(OH)n 10 (I'l) in which mis 1 and nis 0, 1 or 2, and x-represents 2, 4 or
5, y represents 1 or 2 and z represents O, 1 or 2; in the form of
enantioners, of 15 diastereoisoners, GAIME| as the ni xtures thereof,

I ncluding the racem c nixtures, of free bases or of _pharmaceutically
acceptabl e salts. 2. Cﬂwpouﬂ??ﬁﬁkﬁ%ﬂ¢@F%Yﬁ@]%@m@qund satisfying the

formula (I) below:
5 [TiFyLy]% - . (1)

in which L represents a compound of formula (II) below:

COOH

(OH)m
(OH)n

10 o : (IT)

in which m is 1 and n is 0, 1 or 2,

and x represents 2, 4lor 5, ¥y represents 1 or 2 and z

represents 0, 1 or 2; in the form of enantiomers, of
15 diastereoisomers, as well as the mixtures thereof,

including the racemic mixtures, of free bases or of

pharmaceutically acceptable salts.

2. .COmpound according to Claim 1,

characterized in that the compounds L are chosen from

20 benzoic acid derivatives, in particular

2-hydroxybenzoic acid of formula:

COOH
OH



__char acterized in that the corrpouumuﬂmmntn‘mrl from 20 benzoic acid
derivatives, in particular 2-hyd mof formula: COOH OH
M 17 3- hydroxyben20|c acid of formiiat CHOHS i~ OH 5 4- hydr oxybenzoi c

acid of formula: COOH OH 10
OH OH 3, 4-di hydroxybenzoic acid of-forrnm a:

, 2,3-di hydroxybenzoic acid of fornula:

15 COON OH OH* CL MS

, 3-hydroxybenzoic acid of formula:

COOH

OH

. 4-hydroxybenzoic acid of formula:

COOH

.

10 , 2,3-dihydroxybenzoic acid of formula:

COOH

L
OH

. 3,4-dihydroxybenzoic acid of formula:

15

COOH

CL

COCH



18 3. Conpound according to d ai m“““mmlﬁamﬂmﬂed inthat it satisfies
the formula below (I11): 5 OH OH 18 Met hod for preparing a
titani umderived 10 conpound accofdi hg Eo'hnf one of Clainms 1 to 3,
characterized in that solid titaniumlV fluoride is reacted with a
solution of benzoic acid in an anhydrousigsol vent such as acetonitrile,
under .a nitrogen atnosphere. 15 5. Conposition for buccal use,
characterized in that it conprises at |east one titaniumderived conpound
satisfying the fornmula (1) below 20 [TiFLy] Z- (I) in which L represents
a conmpound- of formula (I11) below 1L ELEErrerrerreerrrrrlr €~ M1111111
19 COCH : 3. Compound according to Claim 1,

characterized in that it satisfies the fdrmula below

.(III):

4. Method for preparing a titanium-derived

10 compound according to any one of Claims 1 to 3,
characterized in that solid titanium IV fluoride is
reacted with a sblution of benzoic acid in an anhydrous
solvent such as acetonitrile, under a nitrogen
atmosphere. |

15 5. Composition for buccal use,
characterized in that it comprises at least one
titanium-derived compound satisfying the formula (I)

below:
20 [TiFyLyl® | (1)

in which L represents a compound of formula (II) below:



(OHm (OHn . (I1) in which mis dnis O ~1or 2 5andx
represents 2, ‘4 or 5, y represent m ﬁ Hmuu, presents O, 1 or 2; in
the formof enantioners, of dlastereal as the m xtures
t-hereof, including the racem c m-xtures, o f¥ee bases or of
pharmaceutically acceptable salts. 10 6.19Conposition for buccal use
according to Caimb5, characterized in that it conprises at |east one

titani umder

approximately 10 ppmto approxi mately 10, {
Composi tion for buccal use according to &
characterized in that.it is in the for

nout hwash, of spray, of f oam of}garo
Penge, > abl-et, 20 antiseptic throat

chewi ng gum
preparation,
Conposi tion

i ved conpound in an anount wh HS equi valent to from

ppm of fluorine. 15 7.
ther of Cains 5 and 6,

ste or toothgel,
srgghgﬁe of dental gel or
bal m paste, glaze(Q

powder, or concentrated or unconcentrated solution. 8.
for buccal use according tdITany one of Clains 5 to 7,

of

of

characterized in that it also conprises at |east one polishing agent of

i nor gani c or

25 organic origin in proportions ranging up to 80% by
in which m is 0, 1 and n is 0, 1 or 2,
and x represents 2, 4 or 5, y represents 1 or 2 and z

represents 0, 1 or 2; in the form of enantiomers, of

- diastereoisomers, as well as the mixtures thereof,

10

15

20

25

including the racemic mixtures, of free bases or of
pharmaceutically acceptable salts.

6. Composition for buccal use according to
Claim 5, characterized in that it comprises at least
one titanium-derived compound in an amount which is
equivalent to from approximately 10 ppm te |
approximately 10,000 ppm of fluorine.

7. | Composition for buccal use according to
either of Claims 5 and 6, characterized in that it is
in the form of toothpaste or toothgel, of mouthwash, of
spray, of foam, of gargling product, of dental gel or
of chewing gum, balm, paste, glaze, lozenge, tablet,
antiseptic throat preparation, powder, or concentrated
or unconcentrated solution.

8. Composition for buccal use according to
any one of Claims 5 to 7, characterized in that it also
comprises at leasf one polishing agent of inorganic or

organic origin in proportions ranging up to 80% by



11111 C 1111111118 111(31 Il 1111 clmwm”\mﬁ“um h respect to the
total weight of the conposition. 9. uccal use according
to Cdaim8, characterized in that the pdlishihg figent 5 conprises in
particul ar cal cium nagnesi um or sodium carbonate or bicarbonate, cal cium
phosphates and sul phates, alum na and 3@rated alum na, silicas,

. magnesi um oxi des, hydroxides, trisilicates and pyrophosphates, cell ul ose
conpounds obtained by 10 crushing cereal seeds, sodium or potassium

nmet aphosphat essigletl ovith prespdett etali tiyelr adveal dveddht uof phesphat e, _
trical ci um phosphate, cal ci um pyrophosphate, alum na, hydrated, and in
particul ar trddaspgsitibn. al uni nas, al umi ni um or zirconium silicates,
bentonite, 15 as well as magnesi um orthophosphate or trimagnesi um
phosphate. 10. Conposit3on féemeegihlonstondeeedrhquse aepgrdimgotod ains 5
to 9, characterized in that it also  conprises one or nore cohesion agents,
in proportiofSl¥m B FhRFaftenl 285 ki thakl the mebishinghroenth respect
to.the total weight of the conposjtion, chosen in articular _from natural
t hi ckener sm%lsﬁsgi%tl?srﬁcu]lﬁe‘ét?%m%tﬂ%gn SR hSd1¥Tm

tragacant h or,

arbonate or bicarbbnate, calcium phosphates and
sulphates, alumina and hydrated alumina, silicas,
. magnesium oxides, hydroxides, trisilicates and
pyrophosphates, cellulose compounds obtained by
10 crushing cereal seeds, sodium or potassium
metaphosphates; calcium phosphate dihydrate, dicalcium
phdsphate, tricalcium phosphate, calcium pyrophosphate,
alumina, hydrated, and in particqlar trihydrated,
aluminas, aluminium or zirconium silicates, bentonite,
15 as well as magnesium orthophosphate or trimagnesium
phosphate.

10. Composition for buccal use according to
any one of Claims 5 to 9, characterized in that it also
comprises one of more cohesion agents, in proportions

20 ranging up to approximately 10% by weight with réspect
to.the total weight of the composition, chosen in
particular from natural thickeners such as alginates or
pectins, natural gums such as gum tragacanth or
xanthan, guar, carob or carrageenan gums, synthetic

25 carrageenates, and synthetic thickeners such as
cellulose derivatives for instance the sodium salt of

carboxymethylcellulose, methylcellulose,



.Xxant han, guar, carob or carrageenﬁulﬂkmu""/m—'ﬁmc 25 carrageenates, and
synthetic thickeners such as cel s for instance the sodium
salt of carboxynethylcell ul ose, nethyldeIWulése *CLMS * 21

hydr oxyal kyl cel | ul oses or crosslinked polyacrylic acids. 11. Cbnp05|t|on
for buccal use according to any one of Z ains 5 to 10, characterized in
that it 5 also conprises one or'nore surfactants of anionic, anphoteric,
Zwitterionic, cationic or nonionic nature. 12. Conposition for buccal use
accordi ng tomsmironealiyldel ml ded di , ciodes bintleed zpdlyacthaicit al so
conprises one or nore active agents used in buccal 10 hygiene, in
particul ar agertds known to reduce bad .breath, such as for exanpl e

chl or hexedi ne, cetylpyrldlnlun1chlor|de cyclodextrlns or zinc conpounds
such as zinc halides, Zilnc fameasitigmciorikbueeal ouseiagcordongdeo 15 13.

Conposi tion for buccal use accordlnqrr any one of Clains 5 to 12,
char act er i ze@Tvh anfatef (Cladime T dipriGeschakacterbred ctheshak afent s,

t hi ckeners ntibiotics, smeetenyn wet ti or refr shi ents,
| ﬁ ngnag

pepti zi ng sag c@%ﬁﬁ%g’%éﬁ an; ig,

amphoteric, zwitterionic, cationic or nonionic nature.
12. Composition for buccal use according to

any one of Claims 5 to 11, characterized in that it
also comprises one or more active agents used.in buccal

10 hygiene, in pafticular agents known to reduce bad
.breath, such és for example chlorhexedine,
cetylpyridinium chloride, cyclodextrins or zinc
compdunds.such as zinc halides, zinc acetate, zinc
citrate or zinc fluoride.

15 13. Composition for buccal use according -to
any one of Claims 5 to 12, characterized in that it'
also comprises one or more cohesion agents, thickeners,
antibiotics, sweetening, wetting or refreshing agents,
peptizing agents, preserving agents, sweeteners, dyes,

20 aromas, flavourings and flavour-enhancing substances,
plasticizers, antibacterial agents or bactericides,
vitamins, antitartar agents, healing agents, wvasomotor
agents, anti-bleeding agents, agents which are active
on the gums, anti—inflammatbry agents such as

25 enoloxone, benzydamine, allantoin or permethol.

14. Compositions for buccal use according to

Claim 13, characterized in that the sweetening agents



.20 aromas, flavourings and fl avourjﬂlﬂmwuﬂlﬁumﬂmce& pl asticizers,

anti bacterial agents or bactericid Itartar agents, healing
agents, vasonotor agents, anti-bleedifg &gefits® ayjents which are active
on.the guns, anti-inflanmatory agents such as 25 enol oxone, benzydani ne,
allantoin or pernethol. 14. Conpositions2Zor buccal use according to Caim

13, characterized in that the sweetening agents il Ol

1111112121 %iiiiiiiiitii CL MS 22 conprise sucrose, |lactose, fructose,
xylitol, sodieamprige sutroseodiagtesechiruiaboseorxybitode, seddumm or
amoni um gl ycyrr hi zi nates, _al pha-gl ucosyl/ steviol glucoside m xtures,
D-manni tol , #&Sfsekamake, sSodidgy|sagrharinatei ovl malyesei nsadiumi Rrur es
thereof. 15. Conposition for buccal use according to Caim13,

char act eri ze@® PR FheeEritiataies atRhargleeapylbe essential oils,

pl ant. extracts or ubst ances such as al exi di pe,_ octinidine, hexetidine,
10 phenoxyet %W%Olpﬁ?é’r@ e Jpcthures « (P ErRARtol o RSPRERAHENE,

e MBS A AP, conld BERLLLERSS B 1R O
COﬁpOSitiQﬂ. 15 Composition for buccal use according to
Ciaim 13, characterized in that the antibacterial

agents comprise essential oils, plant extracts or

substances such as alexidine, octinidine, hexetidine,

10 phenoxyethanol, phenethyl alcohol, triclosan,
chlorhexidine, cetylpyridinium chloride and delmopinol,
in proportions rahging up to approximately 10% by
weight with respect to the total weight of the
composition.

15 16. Use of a titanium-derived compound

satisfying the formula (I) below:
[TiFxLyl*” (I)

20 in which L represents a compound of formula (II) below:

COOH

(OH)mM
(OH)n

(II)

25 in whichmis 0 or 1 and n is 0, 1 or 2,



_15 16. Use of a titaniumderived C(”"ﬂ g the formula (1) '
below. [Ti FXLy] z- (I) 20 |n V\/m ch n Immmﬂmgnpound of formula (11)
beloww COOH (OHmMm (OH)n 25 infwhitch*mss or 1Land nis 0, 1 or
2, CLj S 23 and x represents 2=, 4 0or 5 vy represents 1 or 2 and z
represents-0, 1 or 2; in the formof ena2|3iorrers, of diastereoi soners, as
well as the m xtures thereof, including the racemc m xtures, of free
bases or of 5 pharnaceutically acceptable salts, as protecting agent
agai nst dent aan@daxjrepresents 2, 4 or 5, y represents 1 or 2 and z

represents- 0, 1 or 2; in the form of enantiomers, of

diastereoisomers, as well as the mixtures thereof,

including the racemic mixtures, of free bases or of

5 pharmaceutically acceptable salts, as protecting agent

against dental. caries.



