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COVPOSI TI ONS FOR THE TREATMENT AND PREVENTI ON OF

| NFECTI ONS OF THE ORAL CAVI TY SUMVARY The present
w0 pentdden rel ates to conpositions conprising PCT/EP2009/002515
benzophenant hri di ne al kal oi ds, benzofuran conpounds
and catechin pol yphenols, which are useful in the
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treatnment and prevention of pathol ogi cal forns of
vari ous origins associated with the dentition,

inpb qucoan i cations of surgery of the oral
cav%con‘positi ons can be admnistered in the
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very often'gives rise to ers suc
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ectidns. In particu or mat | of bacteria
thPbrall ¢aggy, filnms is very common in inplantol ogy,
denture I ntenance, and elderly dental patients in
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benzophena I di ne al kal ol ds possess antibacteria

anBth@MdnfquRgaénArhhMtlactivilePavhidH b udeRilNSt ofdl 3giene and
the treatment and prevention of pathological forms of various origins
associated with the dentition, implants and complications of surgery of the
oral cavity.

Said compositions can be administered in the form of tablets that
dissolve slowly in the oral cavity, or in the form of a mouthwash or chewing
gum.

Prior art

The formation of bacterial or fungal films in the mouth very often gives
rise to disorders such as tooth decay, pyorrhoea and periodontal and gingival
infections. In particular, the formation of bacterial or fungal films is very
common in implantology, denture maintenance, and elderly dental patients in
general.

It has been reported in the literature that benzophenanthridine alkaloids
possess antibacterial and antifungal activity, in particular against Gram+
bacteria, and are able to rupture the bacterial film, thus making the pathogen
sensitive to bacteriostatic compounds or antibiotics.

Benzofuran compounds with a neolignan structure are also known to

inhibit the formation of bacterial and fungal films or 'rupture films already
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bacteria, and are able to rupture the bacterial film
t hus meki ng the pathogen sensitive to bacteriostatic
w@oimpoesds or anti biotics. Benzof uran conpoundBCTEPIDOH002515
neolignan structure are al sogknown to inhibit the
forrration of bacterial and fungal filns or rupture
read f or med thus rev ntin
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bagy?lleﬁé{lﬁ\NENTl ON The present invention relates to
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DESCRIPTION OF THE INVENTION

The present invention relates to compositions comprising;:

a) benzophenanthridine alkaloids;

b) benzofuran compounds; and

¢) catechin polyphenols;

with antibacterial, antifungal and antienzymatic activities, which reduce
the formation of bacterial and fungal films in the oral cavity, thus reducing
halitosis and the formation of dental plaque.

The preferred benzophenanthridine alkaloids are chelerythrine and
sanguinarine, while the preferred benzofuran compounds are compounds with
a neolignan structure, found in extracts of Krameria triandra, Eupomatia
laurina and  Piper  sp, in  particular  eupomatenoids and
2-(2°,4°-dihydroxyphenyl)-5-propenylbenzofuran.

According to the invention, the benzofuran compounds have the

following formula
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halitosis and the formati on of dental plaque. The
pref erred benzophenant hri di ne al kal oi ds are

w@b@vargedri ne and sangui narine, while the prePEr/ERW09/002515
benzof uran conpounds are congounds wi th a neolignan
structure, found in ?tracts of Kraneria triandra,

Eupomatia | aurina an ~' \Sp rticular
eupomat enoi ds and Bﬁ
2-(2',4" -di hydroxyphenyl ) - 5- pi®penyl benzof ur an.

According to the invention, the benzofuran conpounds

havgyiidie K ehdPbe My dreseh|civh eiheaRofbyakéhdty AI3a&hadi with 2 to
I i near or branched al Kyl chain with 2 to 6 carbon

6 AR am&Noalaayh1kgh adhhif UWistituiteddbPyardifd)onitfd tgrBups; R is
groups; R is preferably hydrogen or Cl-C3 al kyl. Said

pr@@ﬁ@&fymﬁto?,@mwﬂ@%ﬂcy{nom and can be prepared by
conventionall methods, for exanple by reaction of a

phegald SBéﬁz’tttharS!Jb@ﬁlEbuhasi wid lknown and can be prepared by
2- phenoxy-2', 4' -di net hoxyacet ophenone in the

cofi 08l b £INsmeeHdst edort NneXdihplee Bherepsivn qo€ 297%hendl suitably
398, followed by cyclisation in the presence of

substitypEd swhtdr Replaeri ckyi-0° Ay dine thowdy dvedsphetsoree @h  thee conditions
met hoxy and hydroxy groups. It has now surprisingly

rep@eed 19 @Hintibarhdrapeciquo 4078085 398¢ boldowgdthy thelisation in the
i nvention possess an extrenely powerful antibacterial,

prévenict wipdlyphds pindiie mzydri ixylewd and thydrgtysad ef theanethoxy and
that obtained fromthe sumof the various conponents
hydegyngségssed separately. Said effect may be due to a
synergi stic action nmechani smwhich takes pl ace between
t he Ivhas awsv canmasiegl s betnt foendsdmt itht i amposigowestdaording to
The conpositions according to the invention are
th¢ hevehtipe pesdess am exta¢mely powerful antibacterial, antifungal and
antienzymatic activity, greater than that obtained from the sum of the various
components administered separately. Said effect may be due to a synergistic
action mechanism which takes place between the various components of the
association in question.

The compositions according to the invention are therefore useful in oral
hygiene and in the treatment and prevention of pathological forms of various
origins associated with the dentition, implantology and complications of
surgery of the oral cavity.

More particularly, the present invention relates to compositions
comprising:

a) benzophenanthridine alkaloids selected from sanguinarine and/or

chelerythrine and/or derivatives thereof;

b) benzofuran compounds as defined above;

¢) monomeric or oligomeric catechin polyphenols.

According to the invention, the compositions will contain the various
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hygi ene and in the treatnment and prevention of
pat hol ogi cal forns of various origins associated with

wo beodegaré ti on, i nplantol ogy and conpl i cati onsSPOI/EP2009/002515
surgery of the oral cavity. Mpre particularly, the
present invention relates to conpositions conprising:
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I als (by weight per unit dose): a)
u lgri}(ggoe henant hri dine al kaloids: from2.5 to 5 ng; b)
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Ma.C Fg{ah By o pfifcn@h i fdinkCalRaRyifs §ahEQidERRCAnd (AGlerythrine may
be present in the free or salified form, as such in substantially pure form or in
the form of extracts of Sanguinaria canadensis, Macleaya cordata or
Macleaya  macrocarpa. According to a preferred aspect, the
benzophenanthridine alkaloids will be present in a form salified with luteic
acid. Said salts, which are prepared by reacting the sulphates or chlorides of
the alkaloids with the sodium or potassium salt of luteic acid and subsequent
crystallisation, have proved particularly effective for the purposes of the
present invention.

The compounds with a benzofuran structure described above may be
present as such or in the form of extracts containing them, such as extracts of
Krameria triandra, Eupomatia laurina and Piper sp. The compounds isolated
from Krameria triandra which have proved particularly active are
Eupomatenoid 6 and neolignan 2-(2,4-dihydroxyphenyl)-5-(E)-propenyl-
benzofuran, which have demonstrated antibacterial and antifungal activity on
numerous strains of Gram+ bacteria, fungi and anaerobic bacteria.

The polyphenol compounds may be present in the form of monomer

units such as catechin, epicatechin and gallocateéhin and its gallic esters at the
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benzophenant hri di ne al kal oids will be present in a
formsalified wwth luteic acid. Said salts, which are

w@e@parees by reacting the sul phates or chl ori decST/BP20091@2515
al kal oids with the sodium or spotassiumsalt of luteic
acid and subsequent crystallisation, have proved

C R nor B i il et aPERBIP AL U, SR eine o a

oo GR0 0T B BT Rn LR Bl U satic

sl thSuhabh oatiapBenet BfRufds el sl Pl Ryl orm of

exﬁ'rggli\'/siegﬁ%%re&is CourI gérlin %%trtisvgf ¥ s n?j%%z,e I}Peisgu}sus"’lﬂSdppocastanum,

ity ANy G IR B hempouncs ar
¢ o : b :
pa%ﬁ%héﬂi’épgﬂﬁa?ﬁ%?f@i B EREBhrSaly BRGSAl Ryt

car 0 RO 1B inel 3P G EkhfoR G e, copyenienty

| i , . . .
UL, MRSt e MRS BL ko for isprsl

thxggf'&li (fal{/ll A :Célngiﬁﬁ% %l{]ngg laﬁﬁr{ﬁ‘éitlic}(e%. n@&g{ﬂogjﬁg‘féti Eén We! frepared

e esteri I'C ac pol yphenol

ac%&ﬁglgggtﬂsw%ﬂ!k%% gsn%m;&{l/ bt & f%ﬂél‘@ qf ®wke laéés%ribed in

S Oor aerila arts o iti's vinAi era, Aescul us

“REARGEADS SRURlch] F151dHIRS MINE PRIIRRIGACED, NIY., USA,

ese conmpounds are particularly I ndicated

to%%{hgf ity sk e exeabichfsi s and gingival infections.

e conpositions according to the invention will be

conygRl dlafi%lhguifiégo?g_irﬁgs t§iHe IV RN beaRd @i distered to

nout hwashes, ge or dispersal in the oral cavity,

pafiBSW MY t§ WTRnRin! D8 Houf§ o8k feraPaYS 2démRdifig ol the disorder
prepared according to well-known conventional nethods,
to beClreAed! PO OrdPRGEidiRdalohe, the number of administrations could be
reduced to 2, taken at main meals.
The examples set out below illustrate the invention, without limiting its

scope.

Example 1 - Preparation of benzofuran compounds

Step A. Preparation of 2-phenoxy-2’.4’-dimethoxyacetophenone (a)

A solution of 2-bromo-2°,4’-dimethoxyacetophenone (5 g, 19.1 mmols)
in 25 mL of 2-butanone was added to a suspension of phenol (1.8 g,
19.1 mmols), K,CO;3 (2.6 g, 19.1 mmols) and KI (41.5 mg, 0.25 mmols) in
20.0 mL of the same solvent. The solution was then refluxed for 20 hours. The
mixture was filtered and the solvent was evaporated off under vacuum. The
residue obtained was dissolved in EtOAc and washed with a 10% aqueous
solution of NaOH and then with water. The organic extract was dried over

Na,SO,, filtered and evaporated under vacuum. Finally, the crude residue was
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"Rem ngton's Pharmaceuti cal Handbook", Mack Publ i shing
Co., NY., USA together with suitable excipients. The
WO o0oaikeeé ons according to the invention w il BREI/EP2009/002515
adm nistered to patients up tgo 5 tinmes in 24 hours for

several days, depending on the disorder to be treated.
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Ofﬁl( nﬂ?cs set o t beI owHIustrate t he i nventi on,
¥ Ot CTTRPYY ‘g its scope. Exanple 1 - Preparation of

benwﬁﬁﬁg?ﬁéﬁ\ i Fiﬁ@%@gﬁ&n“ﬁ%m
> U9 o R S0 D SRA08 4% eyl o TR Sompoune
°b§ﬂ§g§'at(%‘fp Lhg g@@nﬁm@ AT Y of deToh mixture
Wf’ﬁﬁlgefﬁy%gd rTfléF %q% Ognggalgtﬁlg?ﬁ;%gg q%tfrq{orgote%grﬁture The
SOgl\{ssol Véssx%eﬁf% geeaﬁl ﬂ%ﬁt]ﬁﬁ rﬂé&; ngggd?ng%Sresu“mg

ueous

SDPLLER, 5, QAR 0 "R LA400  Se J08 g o
puyffﬁ‘gﬁ }(lacuum Finally, the crude residue vvasvvashed
ll‘—_) O and dried under |ow pressure to provide 4.4

ég) uAéL?%l%t oF ‘Hﬁie Corrp gagb@gfll‘%&jﬂﬁ?ég?gg3k¢ga 14.5 mmols) and
py}iife HRIBENIide 9. ”?noés 1 hifBls) TORSThAUEE a5 C for 43

or 2 d then eft to cool at room
mlh%%?rﬁiéjfe’ﬂ pidtfuct formed was poured into 10% HCI. The mixture was

washed repeatedly with EtOAc; the combined organic layers were dried over
Na,SO, and evaporated. The residue was purified by column chromatography
(hexane/EtOAc= 7:3) to provide. The final compound was obtained in a 41%
yield (1.36 g) after crystallisation from benzene.

Formulation example 1 - Melt-in-the-mouth tablets

Benzophenanthridine alkaloid 2.5 mg
Benzofuran compound 10.0 mg
Extract of Vitis vinifera 50.0 mg
Xylitol 500.0 mg
Mannitol 400.0 mg
Liquorice flavouring 50.0 mg
Magnesium stearate 10.0 mg

Acesulfame K 5.0 mg



sol ution was then decanted and evaporated under | ow
pressure. The resulting residue (3.7 g, yield: 90%
wWoR®N®es i N t he next step without further PCT/EP2009/002515
purification. Step C. Preparation
of - (2\ 4' - di hvdr oxyphenvPbenzofuran (1) A m xture of
t he d d B (3.7 g, 14.5 mol s)
and .1 g, 96.4 mols) was

; nple a
heated to, 225C f.or 45 .m.nuies. The red produc r med
mshﬁgﬁpghe’i‘qﬂ ’%(5'3/% PeloH e i xt ur e was vvash‘;éé)fl%g

repeat ed W th Et QA¢; the conbined organic
wer e&FPb§38¢§VnR8%%£M and evaporated. The rggxﬁﬁé;mas
purified. b ol u chr omat ogr aphy (hexane/ Et = 7:3)
to W&Kﬁ%ﬁ%emﬂaﬁgﬁe%ﬁpound was obt ai ned Iﬂﬁl‘.‘b;m/%l%
yi e 1.36 g) after crystallisation from

5 S 2pafhe

For n exanple 1 - Melt-in-the-nmouth tabl'ets
Ben h n hdine alkaloid 2.5 Benzof u
con%‘gﬁ%@q%gbgroprg Extract of Viti srr!\ii nifera E@G[S’ rrrrl§
Xyl de;gg@&lga#%{%%i tol 400.0 ng Liquori C%O_O mg

flavourin gnesi um stearate 10.0

Acewir{%g@rﬁﬁﬁrg}% nmgFor nul ati on exanple 2 - OGyglg gfg

Benzop i ne al kal oid 3.0 ng Benzofuran

conpasind pArLnFlr&RS befitoftk Camel lia sinensigo3Pn) no
10 Acesulfame K 5.0 mg

DM UEAL101

Purified water q.s. to 20g
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G ycerin 400.0 ng Liquid sorbitol 200.0 ng

Hydr oxyet hyl cel |l ul ose 30.0 ng Mnt flavouring 20.0 ny
wokbgLI9p@r a- hydr oxy benzoate 10.0 ng Acesul f aP€T/EPH0Y002515

my Purified water g.s. to 2. gCLAIM5 1. Conpositions

conprising: a) benzophenanthridi ne al kal oi ds Db)
g_ﬁ;&égguran conpounds of fornula where R may be

en or a linear or branched alkyl chain with 2 to
6 carbon atons, or an al kyl chain substituted by
am no, nitro groups; c) catechin polyphenols. 2.

I.Con@%héiogﬂf%n%i%oﬁ}ﬁgh .n claiml, conprising: a)

benzo nan | oi ds sel ected from

a0y, Bar AR SRUBRGR e andror derivat ves
8Iri éﬁéﬁré?ﬁ?%&gg?ﬁ]eéﬁl}[wo&gﬁd%&e% s.lgg.nog:rlpgsio{i ons as

claimed in clains 1 and 2, wherein the various
conmponents are presenii e fgHQW ng intervals (by
wei ght per unit dose) i ,:-CMWidine
al kal oids: fromO0.5 ; benzof ur an
conmpounds: from5 to 25 ngy; Ho

where R may be hydrogen or a linear or branched alkyl chain with 2 to
6 carbon atoms, or an alkyl chain substituted by amino, nitro groups;
c) catechin polyphenols.
2. Compositions as claimed in claim 1, comprising:
a) benzophenanthridine alkaloids selected from sanguinarine and/or
chelerythrine and/or derivatives thereof;
b) benzofuran compounds as specified above, or extracts containing
them;
c) monomeric or oligomeric catechin polyphenols.
3. Compositions as claimed in claims 1 and 2, wherein the various
components are present in the following intervals (by weight per unit dose):
a) benzophenanthridine alkaloids: from 0.5 mg to 10 mg;
b) benzofuran compounds: from 5 to 25 mg;
c) polyphenol compounds: from 10 to 100 mg.
4. Compositions as claimed in claim 3, wherein the various components
are present in the following intervals (by weight per unit dose):
a) benzophenanthridine alkaloids: from 2.5 to 5 mg;
b) benzofuran compounds: from 3 to 10 mg;
c) polyphenol compounds: from 40 to 50 mg.

5. Compositions as claimed in the preceding claims, wherein the
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c) pol yphenol conpounds: from 10 to 100 ny. 4.
Conpositions as clained in claim3, wherein the

WO a0va®2conponent s are present in the foll ow PQI/EP2009/002515
intervals (by wei ght per unitg dose): a)
benzophenant hri di ne al kal oids: from2.5 to 5 ny;
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extracts of Sangw nar| a canadensi s, Macl eaya
m%:%{o ?élaor Macl eaya macrocarpa. 6. Con'positi ons as
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al kar o are ‘presen he sal rm WI

all\?%loijds Zret ﬁ%@gﬁtsfn QNS AT £ F& th ?ht%k@b

ereln enzo uran conpoun s of fornu ae 1 and 2

f
7.are (P(Stﬁ?ﬁgft%(ﬁ%msalégblg)mn% 1 1{] %91 9L4 ex\k’flgl“eltlﬁ (t:l'llea i lr)nenzofuran

contaln i ons as cl’aine

cozn r%%f‘f&‘ﬁ%l‘%@“}%% H@Qr&?l’%&%‘i‘%g s%rc éljh’p it gér?n tP%extracts

extracts o raneri rran

coh@éihn@w Pi per sp. 9. Conpositions as clained in

wherein the polyphenol compounds are

g.pr ?S@&hgbgltf&ﬁ fay ”bl%ﬁnf@an OffET it S75 ugJT‘e?éinC afRC b Bnzofuran

epi cat echin and gal locatechin and its’ g IC esters at

co miash ya‘iié 0 ésen?r i {HO "R %1:1 Sextf':iQ:y i o{??bk'e?[bs triandra,

cl ai ned laim9, wherein t
Eupomatza laurma and Piper sp.

9. Compositions as claimed in claims 1-4, wherein the polyphenol
compounds are present in the form of monomer units such as catechin,
epicatechin and gallocatechin and its gallic esters at the C3 hydroxyl, or
oligomer units.
10. Compositions as claimed in claim 9, wherein the polyphenol
compounds are present in the form of extracts of seeds or aerial parts of Vitis
vinifera, Aesculus hippocastanum, Camellia sinensis or Theobroma cacao.
11. Formulations as claimed in any one of claims 1 to 10, in the form of
melt-in-the-mouth tablets, mouthwashes, gels to be dispersed in the oral
cavity, chewing gums and the like.
12.  The use of:

a) benzophenanthridine alkaloids;

b) benzofuran compounds;

and

c¢) catechin polyphenols;

for the preparation of oral formulations for the oral hygiene and for the



conmpounds are present in the formof extracts of seeds
or aerial parts of Vitis vinifera, Aescul us
whr@poewss anum Canel | ia sinensis or Theobr omaPCHERI®N9I/002515
11 Formul ati ons as clained gy any one of clains 1 to
in the formof nelt-in-the-nouth tablets,

%&@Utﬁp Sh%ﬁgv%ﬁgosq hgdﬁq{ ergl)gf ﬁxlen%rlzﬂlngghe ora\jarlgl\l/sl E)ylgins.
néﬁf;nss%ﬁga Rl o BRIPE et e orlcvi
arE Pathf oigﬁ%qlre é’rﬁ@s'm FiaeiaRd etithn B qrSaftions *jfblants or
or.al c ori.gins. 13. The use as
cogrpg %‘dmis éﬁylﬁ % ajici?vll e disorders of the oral
cavity are pat hol ogi cal forns associated with the

dentition, inplants or conplications of surgery of the
oral cavity.



