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COWPCSI TI ONS FOR THE TREATMENT OF VAGQ NAL | NFECTI ONS
W TH CHRONI C | NFLAMVATI ON Summary The present
WO popsened92h rel ates to conpositions conprising PCT/EP2009/002516
benzof uran conmpounds and benzophenant hri di ne
al kal oi ds, whi ch possess anti -i nfl ammat ory,
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pre nit§ lwrptoms such as a yell owi sh, purul ent
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cahlfdiGsis) cause vulvar itching, stinging, irritation and lesions, followed by
external dysuria and vulvar dyspareunia. Vaginitis can lead to a series of
serious events, with recurrent infections, such as toxicity to other organs and
apparatus. This phenomenon is particularly important in many developing
countries, where these events predispose the sufferer to the risk of contracting
HIV or other sexually transmissible diseases.

Trichomoniasis presents symptoms such as a yellowish, purulent
exudate with vulvar irritation, inflammation of the vaginal and wvulvar
epithelium, and petechial lesions of the cervix. The pH of the secretion is
greater than 5, thus promoting the development of Trichomonas. In
candidiasis there is severe vulvar itching with erythema and oedema, and the
secretions are foul-smelling, as in the case of bacterial vaginitis. These
disorders are treated with oral antibiotics and antifungals administered at high
doses, or with gels for local treatment. These treatments always take a long
time, and can have side effects.

The benzophenanthridine alkaloids isolated from Macleaya cordata,
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di sorders are treated wth oral antibiotics and
antifungals adm ni stered at high doses, or with gels

wWo aroofizoal treatnent. These treatnments al ways RGREBP09/002516
long tinme, and can have sidejeffects. The
benzophenant hri di ne al kal oi ds i sol ated from Macl eaya
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T formul a where R may be hydrogen or a linear or
klgranched al kyl chain with 2 to 6 carbon atons, or an

or o7 SRt 7 Shen thieheRly Th b fbdi Ry, QHBRpyRigh " have the
foﬁg{m@%?g&ng{e known and can be prepared by

ronal” met hods, for exanple by reaction of a
phenol suitably substltuted W th
2- phenoxy- 2", 4' - di methox acetophenone in the
condi tions reported i N O apguti que 1973, 8,
398, followed by cyclisal e presence of
pol yphosphoric acid in xerneand hydr ol ysis of the
nmet hoxy and hydroxy groups. The benzof uran conpounds

use@vh&etm%ﬁpmqsydﬂogeﬁ GACE WP Grifrahbged arr@,ntdrfwn with 2 to
have structural formulfa 1 and possess a powerf

6 eafbdmaatdihs abr amdaBilli EndigaduReith @ Bgahmsie, nﬁffﬁ; %ﬁ‘éups, R is
strains of Candi da. Descri ption of the invention

préfeesisithy drogehidimikgl @fleg3t o conpositions conpri sing:
a) benzophenant hri di ne al kal oi ds; and

Said benzofuran compounds are known and can be prepared by

conventional methods, for example by reaction of a phenol suitably
substituted with 2-phenoxy-2',4'-dimethoxyacetophenone in the conditions
reported in Chimie Therapeutique 1973, 8, 398, followed by cyclisation in the
presence of polyphosphoric acid in xylene and hydrolysis of the methoxy and
hydroxy groups. The benzofuran compounds used in the compositions
according to the invention have structural formula 1 and possess a powerful
antibacterial and antifungal action against numerous strains of Candida.

Description of the invention

The present invention relates to compositions comprising:

a) benzophenanthridine alkaloids; and

b) benzofuran compounds;

and possibly

c) extract of Zanthoxylum bungeanum or Echinacea angustifolia;

which possess anti-inflammatory, antibacterial and antifungal activity

useful in the treatment of vaginal infections and the resulting inflammatory
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b) benzofuran conpounds; and possibly c) extract of

Zant hoxyl um bungeanum or Echi nacea angustifolia; which
weameazw2anti-i nfl ammat ory, anti bacterial and PCT/EP2009/002516

antifungal activity useful imthe treatnent of vagi nal

i nfections and the resulting inflammatorystates,

SRS EPRTUHLY ARt oty viREhY SR ob i, Abidtizteg, inflammatory
tg resent invention relates to fornul ations
prg f?ﬁ‘?ﬁ'si ng: a) benzophenant hridi ne al kal oi ds sel ect ed

der AR BeNRRUPEST thiapf e IR SE¥laBinde dormutations
eci.fied above; and possibly c) extract of
co%ﬁﬂ?ﬂgﬁylurn bungeanum or Echi nacea angustifolia. It

has 5oWeﬁi'({ﬂg{étn%éﬂﬁjﬁgin%e%ﬂ(JBmd steib%tte& hﬁf)ﬁgac g}.llﬁlgﬁﬂ?e and/or

a
accordi ng Vent ron possess ah an

ant | { upgal AR A G YERVLGVBE HOHELY: dieat er than

that o e various” conporrent's adm ni stered

sepanal el ol Lol el TSI AP abBy@. Syner gistic

action pechani'sm pl'ace betWeen the various

co . the association in question. The
co%@?ﬁq%h@g’accordi ng to the invention rapidly

el inn ' i Limi N D )

o Che BT S 5L RS R

and { g5 iRal %&Pﬁﬁnﬁ%ﬁeﬂ' ﬁglﬂcptﬁﬂethbné’(ﬁﬂ bSifionsecording to
conpositions w C aln the various conponents in

thE NRVERIORVBSRed NLAT ¥XiSadibMialChifunRB] 44 bnfefS)matic activity
greater than that of 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 rapidly eliminate these
infections, eliminating the presence of the saprophyte and reducing
inflammation, itching and the vaginal pH.

According to the invention, the compositions will contain the various
components in the following intervals (by weight per unit dose):

a) benzophenanthridine alkaloids: from 0.15 mg to 15 mg; and

b) benzofuran compounds: from 0.2 to 25 mg;

and possibly

c) extract of Zanthoxylum bungeanum or Echinacea angustifolia: from

0.1 to 10 mg.

According to a particularly preferred aspect, the compositions in
question will contain the various components within the following intervals
(by weight per unit dose):

a) benzophenanthridine alkaloids: from 0.4 to 10 mg; and



10

15

20

25

a) benzophenant hridine al kaloids: fromO. 15 ng to 15

ng; and b) benzofuran conpounds: fromO0.2 to 25 ny;
waeaopzesi bly c¢) extract of Zant hoxyl um bungeaPCIEPR2009/002516

Echi nacea angustifolia: from#§.1 to 10 ng. According

to a particularly preferred aspect, the conpositions

' ti il t ai th ' t i t hi

t he DoPPBAPHSan seBmAUNAY: SPGB MBN t dose): a)
benqud;gnan%ﬁ;i di ne alkaloids: from0.4 to 10 ny;

andba} P2dPdr an compounds: from0.4 to 10 ng; and

possi\bl tya of, Zant hoxyl um hu anum or T

Eo; e ghuan Gt 2 fhoBurt PUEE IR SePRRARRY Ungustifolia: from
benzop hri di ne al kal oi ds sangui nari ne and
cheler??ﬂﬁ?%éﬁﬁay be present in free or salified form

e SHRC SRR s Bl Y R iprine may
o RS B 8 R kL P T B RGP Ry r i e
b o8 PSR PR S, A ks Macteas
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SRS S RO 0L FeT EORl  hlorides o
th%%ﬁ%lioii%% v?ﬁ%ﬁ’?wbé? r%?ge ' %b?ﬁsﬁ?@?%ﬁﬁsﬁshﬁ@f&i 441" ¥nd subsequent
crystallisation, have proved particularly effective for the purposes of this
invention. In particular, sanguinarine is a powerful anti-angiogenesis factor
which helps to reduce inflammation (Jong-Pil Eun 2004). In vivo,
sanguinarine suppresses capillary. formation in Matrigel and in the
chorioallantoic membrane in chicken embryo. (Jong-Pil Eun 2004).

Said benzophenanthridine alkaloids not only have considerable
antibacterial, antifungal, and antitrichomonas activity, but also present
considerable activity against cytomegalovirus and papillomavirus. For this
reason the archetypes of these alkaloids, sanguinarine, chelerythrine and
chelidonine, which also have an analgesic effect, are very useful in the
treatment of vaginitis of different etiologies. These compounds act in synergy
with one another to reduce inflammation, and consequently the symptoms, and
to suppress the disorder.

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
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chorioal | antoi c nenbrane in chicken enbryo. (Jong-Pil

Eun 2004). Sai d benzophenant hri di ne al kal oi ds not only
whawe/1zoesi der abl e anti bacterial, antifungal, BCTEP2009/002516
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acg{)‘lqifxﬂgat%r %leH?ﬁ&f%bﬁvexﬁ‘iSﬂél‘jhﬁQhS&s A5 takctll’llo%‘[alﬁYescnbed in
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t h
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resence I SO am des whi ch bind the cannabi noi d

CB2 1a1d cg?hﬁosrlﬁ%ﬁ?t fESordille doOAY! RleARDNAGHIN B & di¥eniently
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FFAUASEY! Okl ool SIS Sect L Terc i o
exf@nal NrdatmditAoft 0REt Bebgeitdl Foéionbl €orXfitdtnaNt featments the
compounds will be suspended in oils in soft gelatin capsules which
disintegrate easily after introduction into the vaginal meatus.

Examples of formulations according to the invention include creams,
ointments, powders, lotions and the like, vaginal pessaries or equivalent
formulations, including capsules that dissolve at internal body temperature.

The examples set out below illustrate the invention, without limiting its
scope.

Example 1 - Preparation of benzofuran compounds

Stage 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; (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 eliminated under vacuum. The
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The conpositions according to the invention will be
conveniently fornulated in water/oil enulsions with
woelen2wonhpat i bl e exci pi ents for external treakC®RP2009/002516
the anogenital region; for ipternal treatnments the
conpounds will be suspended in oils in soft gelatin
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ract was dr I e over tere evaporate
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pWifiddtfRd: 84% of the title conpound. Stage B.
lreparatl on of 2-(2',4'-dinmethoxyphenyl)benzofuran (b)
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he “conpound
A mixture of the compound prepared at Stage B (3.7 g, 14.5 mmols)

and pyridine hydrochloride (11.1 g, 96.4 mmols) was heated to 225°C for 45
minutes. The red product 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 with a
yield of 41% (1.36 g) after crystallisation from benzene.

Formulation example 1

Oily suspension for soft gelatin capsules to be inserted in the vaginal

meatus
Macleaya cordata lipophilic extract (75%) 10 mg
2,4-Dihydroxyphenyl-3-benzofuran 10 mg
Soya lecithin 60 mg
Beeswax 50 mg

Vegetable oil g.s. to 800 mg
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obtained at Stage A (4.4 g, 16.2 mmols) in 130.0 nL of
xyl ene. The m xture was refluxed for 2 hours, and then

wo edov/12992t 00l at anbient tenperature. The sol uUPCTEP2X8%002516

then decanted and evaporated-under |ow pressure. The
resulting residue (3.7 g, yield: 90% was used at the

next, st a wi t hout flur her purification. Stage C
Pr e?@ﬂ?—&&&—@—ﬁi@?—é - di hydr oxyphenyl ) benzof uran (1)
A m xt ur e oI t he .conpoynd Rprepared at Stage B (3.7 g,
gﬁ%—%—%@ﬁ%@dr ochloride ( 11.1 g, 96.4
ated .tq 225 for 45 m nutes. The red
pr oﬁgéfal&cs)lfxcf'v\%@aﬁ %into 10% HC . The m xture 048
ed repsa Wi t he combi ned organi
Iayﬁc\ﬁg}’% ??%%5’ %l\l,(é}mﬁa!%g& rémd evaporated. The 6'4g
resi urified b t ogr aphy
(he@ﬁlzlfﬁy?ﬁ% 5z?n%6aqu lﬁ)%\#ﬁg@c(é%gg?l nal compound Wa%'2g

obt t ield of 41% (1.36 g) after
cr yst §$gle\g§t$3§0¥r om benzene. Formul ati on exanpl e 110'00 g

al soft gelatin capsules to be
[ nsé?‘f&%&)’sp%ﬁg t%g‘{y nal neatus Macl eaya cordata >.00 ¢

I|p ract (75% 10 ny
‘ﬁ%?ki é&o%’%henyl 3-benzofuran 10 ng Soya | ecithi n5 00 g

ﬁe&% 80 ng Vegetable oil g.s. to 800
rrgFor t|on exarrple 2 Cream (oil-in-water enul sion 00 g

Ext raghofferKrameria triandra 0.4 g 0.40 g
Methyl parahydroxy benzoate 0.10 g
Propyl parahydroxy benzoate 0.05¢g
Purified water q.s. to 100 g

Formulation example 3

Vaginal pessary

2,4-Dihydroxyphenyl-3-benzofuran 10 mg
Macleaya alkaloid fraction 3 mg

Glycerides of fatty acids q.s. to 20¢g
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Macl eaya cordata al kaloid fraction 0.4 g Zant hoxyl um

bungeanum | i pophilic extract 0.2 g Propyl ene gl ycol
waeedn29921 sopropyl nyristate 5.00 g Cetyl al coPGI/EB2000002516

g Polysorbate 80 3.00 g Carbgrer 0.40 g Methyl

par ahydr oxy benzoate 0.10 g Propyl parahydroxy

gﬁmte 0.05 g Purified water g.s. to 100 g
ation exanpl e 3 Vagi nal pessary
2, 4- D hydr oxyphenyl - 3- benzof uran 10 ng Macl eaya
al kaloid fraction 3 ng A ycerides of fatty acids Q.s.

oSBT b 52 P8, o
. R
COmRS AR Gk N BRI, D08, %2
o oSl UG o0 FBEbg o by am e, o

bungeanum or Echi nacea angustifolia. 2. Conpositions
as claimed in cl &im 1, conprising:

@)
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 amine, nitro groups;
and possibly
¢) extract of Zanthoxylum bungeanum or Echinacea angustifolia.
2. Compositions as claimed in claim 1, comprising:
a) benzophenanthridine alkaloids selected from sanguinarine,
chelerythrine or chelidonine or derivatives thereof; and
b) benzofuran compounds as specified above;
and possibly
c) extract of Zanthoxylum bungeanum or Echinacea angustifolia.
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 0.15 mg to 15 mg; and
b) benzofuran compounds: from 0.2 to 25 mg;
and possibly
c) extract of Zanthoxylum bungeanum or Echinacea angustifolia: from
0.1 to 10 mg.
4. Compositions as claimed in claim 3, wherein the various components

are present in the following intervals (by weight per unit dose):
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a) benzophenant hri di ne al kal oi ds sel ected from

sangui nari ne, chelerythrine or chelidonine or
walesovazoeves thereof; and b) benzof uran conpouPdEER®09/002516

speci fi ed above; and possibly c) extract of

Zanthoxylun1bungeanun1or Echi nacea angustifolia. 3.
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|b2tn;%3 ﬁérilzao(nt?ﬁaﬁl\gb&t al (o] sOdA??(gzand%'S ng to 15 ny;

and uran conpounds: from0.2 to 25 ny; and
posszll?l IpeSlgflﬁ&xtract of Zant hoxyl um bungeanum or
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ated in Gaarm s, RoF K

Con'p s ROITES erei

variou Qng nts are present inthefollovvlng
mtervgﬂ S %]%si ght per unit dose):a)

5. ben@cﬂﬂg??lbfdﬁ“ dsnecialdiel S thé :ﬂ &:d‘fﬂé %g@ﬁé;w%%rgin the

d/or enzofuran conpounds

beggﬁﬁh%%tﬁ)ld%r Qﬁ%ﬂﬂé%&@%rﬁﬁ%@%%}gmﬁﬁe are present in

hacea angusti

fre\%ggpos%'lfﬂﬁﬁgsfgﬁﬁ %lsaélﬂﬁfj L%Jg?alﬁf ?)'u?g Rl ¥®:in the form of

ereint en%ophenant 0|ds sangui nari ne

ex gtsCBPlSﬁhé&Wdlrnnﬁ Sc%@%d@h%ewadlg Lff}é %?r&&tas%f:le a microcarpa

orm as S stanti a ormor int

orf Ok ggmg%gﬁgts of Sangui nari a canadensi s, Macl eaya
cordata eaya mcrocarpa or Chelidonia mjus.

6. Compositions as claimed in claim 5, wherein the benzophenanthridine
alkaloids are present in salified form with luteic acid.
7. Compositions as claimed in claims 1-4, wherein the benzofuran
compounds of formulas 1 and 2 are present as such or in the form of extracts
containing them.
8. Compositions as claimed in claim 7, wherein the benzofuran
compounds are present in the form of extracts of Krameria triandra,
Eupomatia laurina and Piper sp.
9. Formulations as claimed in any one of claims 1 to 8, in the form of
water/oil emulsions, soft gelatin capsules, vaginal pessaries or equivalent
formulations, creams, ointments, powders, lotions, and the like.
10. The use of:

a) benzophenanthridine alkaloids; and

b) benzofuran compounds;

and possibly

¢) extract of Zanthoxylum bungeanum or Echinacea angustifolia

for the preparation of topical formulations for the treatment of vaginal

infections and the resulting inflammatory states.



6. Conpositions as clained in claim5, wherein the
benzophenant hri di ne al kal oi ds are present in salified

wo eooaniegorh [ uteic acid. 7. Conpositions as cl aPee8EP1009/002516
claims 1-4, wherein the benzgfuran conpounds of
formulas 1 and 2 are present as such or in the form of
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clainmed in any one of clains 1 to 8, in the form of
wat er/ oi | enul sions, soft gelatin capsul es, vagi na
pessari es or equivalent fornul ations, creans,

oi ntnents, powders, lotions, and the |ike. 10. The use
of : a) benzophenant hri di ne al kal oi ds; and b)

benzof uran conpounds; and possibly c) extract of

Zant hoxyl um bungeanum or Echi nacea angustifolia for
the preparation of topical fornulations for the
treatnment of vaginal infections and the resulting

i nflammatory states.11. The use as clainmed in claim
10, wherein the vaginal infections are vaginitis of
various origins wth associated inflanmatory probl ens.



