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ANTI TUMORAL AGENTS W TH A BENZOPHENANTHRI DI NE
STRUCTURE AND FORMULATI ONS CONTAI NI NG THEM The present

WO pavenoidon rel ates to the use of benzophenant hPCTHEP2909/001079

al kal oi ds and the salts théreof for the preparation of
medi canents for the treatnent of tunors. The invention

ANPITEMGRATS LAEFRYY  SWITH Of ASaBE RZGP IS ANEHRIDINE
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i ous
side effects; the nmptto prinum non nocere ("first, do
no harnm') is not used as a guideline in the t r eat ment

of tURRES ., Q#’éntpﬁﬁf/@ﬁﬁ@ﬁyrélﬁf@sact%d thet '&s@r offu Ebnzophenanthrldlne
succerere ( Irst, hasten to hel p"). Oncol ogi cal

n ' &t Mg of t eded ts for th
SUGAAIRCASH, it MOl RaShe frePulony ot cdents for the

ﬂ%ﬁﬁﬁeﬂfogﬂﬁﬂg}§erapy drugs, radiotherapy, and

treatment wth cytokines (1L2) and nonocl onal

ant i bqgliee$nvdfdH talsd NR14RE 0 tReNsbVEL kX1ts N6f &asd Ndlkaloids and
nunmber of available treatnents, the success rate in

Egﬁ{ﬁ)smoﬁyégﬁtaqﬁ@tmhb unsat i sf act ory, especially in
the ‘case of the chenot herapy, due to the onset of drug

resi siGafcCof tie apt i d tunors, chenotherapy reduces the
tunor nass rapidly, but not conpletely; a few

par ti quleafityt 4ifioFtAYol6LY lis conipleeepridieationwf @t tugor by any
and it then develops, often with fatal results. These

ofddrs, VBieh WRANthY enRslsi fdrtcunsidaineifectsethe ghblio primum non
whi ch’ possess strong proliferation potenti ‘al and

depralifitsty doSabdh&ghts is astuded es appuidelif@dnftheheatment of
tunor mass, and are resistant to all known

EhETRS h%@pp(rem@buys fepleced anith dpﬁzmzﬂfhesﬁ)@e%bﬁeﬂqé‘fb‘fst, hasten to
tunor stemcells was established for the first tine in

meghoj.d | eukaem a (Bonnet D, Dick JE

Oncological treatment usually involves radical surgery, targeted
radiotherapy including photodynamic therapy, high doses of chemotherapy
drugs, radiotherapy, and treatment with cytokines (IL2) and monoclonal
antibodies. Despite the large, constantly increasing number of available
treatments, the success rate in terms of cures is still unsatisfactory, especially
in the case of the chemotherapy, due to the onset of drug resistance.

In solid tumors, chemotherapy reduces the tumor mass rapidly, but not
completely; a few particularly resistant cells can keep the tumor active and it
then develops, often with fatal results. These cells were recently classified as
tumor stem cells, which possess strong proliferation potential and adaptability.
Said cells constitute approx. 5% of the tumor mass, and are resistant to all
known chemotherapy agents in current use. The existence of tumor stem cells
was established for the first time in myeloid leukaemia (Bonnet D, Dick JE.

Nature Medicine, 3, 730-737 (1997)), and subsequently demonstrated in breast
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Nat ure Medicine, 3, 730-737 (1997)), and subsequently
denonstrated in breastand brain tunors (Al-Hajj] M et

W@Rew9/1087é Acad Sci, USA, 100. 3983-3988, 2003PCBEPZ§09/001079
SK, et al., 432, 396-401, NaBure 2004). More recently,
stem cel |l s have been isolated from nel anomas, col on

and WA t%@r@l{MUH%ijﬁ 6t QL.OWer (REELISCY) TS, 158t B983-3988,
445, 111-115 (2007); lfang D., Cancer Res., 65,

200828mP3SK, éPAP,; 450 apv6-40el, INdwse Doeayl Differentiation,
advance online publication Nov 30. 2007 Doi:

10. Md38/ fcentl§d std022183 havEheseh ¢sdlhted forft Mletthomas, colon
above, are not controlled by the standard treatnent,

tume el 9&%%@13‘ ffictotomies (FiREE VitaloNaageemts, yi ai-115 (2007);
cl ear need to devel op conmpounds able to inhibit tunor

Fagg el.ceChficePOR8$ bl ¥5by 9BDEUWE 3Ty 2000t Eragnd)r ACeH S Peath and
Description of the invention It has now been found

Diffbwdnthemnophedsnnbe i dontinal kKpudiidatioaspdNowl | 90. 2007  Doi:
sangui nari ne, chelerythrine, chelidonine and the salts

10t/088egfcdu. 44902283 ¢, phosphatidic or hyal uronic acids
have an antiproliferative effect on nultiresistant

t unDhesd esollxg! bs. statedaibowe)l ate hbe salticlled thyl tiei standard
acid give the nolecules a potent cytotoxic action

treb@Medtd sanchregenegatd shandnmir. dlieatliy eoiseiquently a clear need to
anti angi ogenic, anti-inflamatory and anal gesic

devglopotompouads i alsde @s prkibit timoir nstent icetis) Ipeiseibdy eby inducing

relates to the use of benzophenant hridi ne al kal oi ds or
apoptetivaprosesdesr eof for the preparation of nedicanents

for the treatnent of tunors. In a second aspect, the

i nvBrscriptivmouf dke invertional t s of benzophenant hri di ne

al kal oi ds w th phosphatidic or hyaluronic acids. Said

sal Itshas egvartidenufaund thsebehzdéphentamtipatdat tdpdloads, aspecially

system c adm nistration. In a further aspect, the
sanguinatinen gheterytiedineomghletidesinef and the salts thereof with luteic,
phosphatidic or hyaluronic acids have an antiproliferative effect on
multiresistant tumor stem cells.

In particular, the salts with luteic acid give the molecules a potent
cytotoxic action towards cancer cells and an equally potent antiangiogenic,
anti-inflammatory and analgesic action.

In a first aspect, the invention therefore relates to the use of
benzophenanthridine alkaloids or the salts thereof for the preparation of
medicaments for the treatment of tumors.

In a second aspect, the invention provides novel salts of
benzophenanthridine alkaloids with phosphatidic or hyaluronic acids. Said
salts are particularly useful for targeted topical or systemic administration.

In a further aspect, the invention provides complexes of

benzophenanthridine or isoquinoline alkaloids with human albumin in

nanoparticulate form and suspensions containing said complexes which can be



10

15

20

25

benzophenant hri di ne or isoquinoline alkaloids with
human al bum n i n nanoparticul ate form and suspensi ons
W@ wadxreng sai d conpl exes whi ch can beadm ni SPEF/EP2009/001079
intravenously or orally. The3nanoparticles selectively
reach the tunor, where they performa cytotoxic and
. is r ; :
o P AR o T, PPy SEETLTIREATHLRS selSitfuely reach the

tun?ér SQ)Heijetﬂ‘%ﬁ'g;pe?fB}xﬂ he PRbEECMRA hAfifBndbgenic tumor mass

etlkaem a. phatidi c dcids contain residuées of

redfélg?f a@GLHS THE o kA4ti & i PartkiPardy wehitlef&Nthe \Wdafment of

ated or unsaturated straight chains conprising 12

solgftu?rﬁo{:saé th&HRIFE -commdn o of Féﬁh%aemia.

st ear oyl - phosphati di ¢ aci ds whi ch consi derably

| NCPR, RIRE R8s (RitsiRl rédigay¥aidrabitty tatidd, ewhich can be the
preferred. The salt of sanguinarine with a

sarRE @3RI Al h(C vAgh AatifraRAT bl Gilsafritdd St SipheEhaitiecsmbtBing 12
according to the invention are able to induce

to PRI Stohs.t unor stemcells at sub-m cronol ar
concentrations. The salt of sanguinarine with luteic

aci PipdsibsaY edniln dydtbayd-pidsphitididi &dids nevidehi Cohyiderably
t owards nel’anona and col 6n ‘stemcells at a

ince@AeesYal ahil @8pRfal 2Savildbility hfe pRIfaMieaur towards
ot her oncol ogical stemcells is 1dentical. These

al kghek4alg ofABnsWiRaEALSVith ¥ pidspRakdideiced!is particularly preferred.
new- generation antitunoral agents, which are able to

t r eBhe Y4B ab eVl Se abf &d liNetntiorairet abler o ghdudre apoptosis of
colon, liver, pancreas and cervi x the nost appropriate

turh6F Sbelns ctNE as ahb-nd drbrldlaetonesiteatibrgper sed in a
sui tabl e vehicle, whereas for the treatnent of skin

tunPhe sulicbf aangrimiiiewitihdussid tacid tHasapshvesiphatiistbca potent
acid can advant ageously be admi nistered topically

inldbite dgtiviey thwakisanckinosed addwolémetdmimeils afangdreatration of
with albumn are suitable to be adm ni stered by

200 oggrniledito tadhav iguac téwarddt othetosacologicdl oster tdedls tshedentical.

toxi ¢ dose, and for very long periods; selectivity
Thessvaikisl oi dsmeln s¢ @iBeqabhtly Cloeramsilese d hnevergemleratédt santitumoral

and the potent anti-angi ogenic effect produce a rapid
agéduettion apdatdeetat trekt human tumors effectively. For tumors of the
colon, liver, pancreas and cervix the most appropriate form is the salt with
luteic acid dispersed in a suitable vehicle, whereas for the treatment of skin
tumors such as melanoma, the salt with a phosphatidic acid can advantageously
be administered topically directly to the area affected by the tumor.

Complexes with albumin are suitable to be administered by
loco-regional injection at a dose much lower than the toxic dose, and for very
long periods; selectivity towards tumor stem cells compared with normal cells
and the potent anti-angiogenic effect produce a rapid reduction and eventual
eradication of the tumor mass.

The product most suitable for oral and topical administration is the salt

of sanguinarine with luteic acid. Said salt has proved particularly effective in
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eradi cation of the tunor nmass. The product nost

suitable for oral and topical adm nistration is the
wa@200v/1af476 angui narine with luteic acid. Said sedT/EPRS9/001079

proved particularly effectivd inthe treatnent of

oropharynx, head and neck tunors, nelanoma and

theCedifhidht beMbphatyhxd KHRREAH MdikeMimbPaNmeMhoma and cervical
nsalified alkaloid, and it also interacts with any

tur¥brisU6Sa 3TeRCr ah@entMHdh the indARFiedSAlkhsoidl tahd it also interacts
hyaf uronic aci d which increase cell uptake of the

wit %% Qirdisandsaidimedaranithattlarof the tumor are also
advant ageous. The fornul ations will be prepared by

vel §ak9oWRhPEPAassES scidhwisch Hasreadesedli hglake of the alkaloid
"Rem ngton's Pharmaceuti cal Handbook", Mack Publ i shing

an&®allowNeradicdiih boged Aahowatd alid dAddmagesigi ents. The

exanpl es set out below illustrate the Invention in

det The. fdrxailations wilPeppiepared by wellekgowai frocesses such as
sangui narine salt 3.68 g of sanguinarine chloride are

thoteshe@kribediin ‘“Rdmitigtoh’ scPhainhcanitadHiadibooket Mack Publishing
stirring with 3.6 g of potassiumluteate and the

ColiNtYI aJ84, tegahet with switdisler sxcipieaitd.or med pot assi um
chloride is filtered off and the solution is

contastexahgsiet 8esomd beloww illestrdteGhg invemtiaon imdetail.
obt ai ned. anple Il - Preparation of 1,

2- dERanipleol | PrepakutiohoSutbisspéidr emguinhrig yaker ol )
sangui narine salt 3.7 g of sanguinarine chloride are
di s3@/etof sarthinhriné omddtidecre dibsclvedlint 1@0 misofidtteahol and
under stirring with 7.5 g of 1,2-dipalmtoyl - sn -
ad@¢d aader Stirmphg sypitle 3-6 racf pOtabsiiny deteakd and the mixture is reacted
|, 2-di pal mtoyl -sn-gl ycero- 3-phospho - rac- (1-
forgB ytearrs] Theofbirtreds pdtassinen tdhdoridz tisrfeltered| efft antdles solution is
stirring for 2 h. The resulting solution is diluted
contédtratedaqumhall oblume of .nptof\dattrareadtitamede and t he
m xture is left under stirring for 0.5h. The
pr eEixanh plecHll s Riteparationr 0fid, i2sdipalneiteyl-shiglynerae3ephospho-
filtrate is concentrated to dryness under vacuum at a
rat er(le giycerel nsangnigherine halt 35C. 10 g of a reddi sh
solid having nelting point
3.7 g of sanguinarine chloride are dissolved in 50 ml of methanol; this

solution is added under stirring with 7.5 g of 1,2-dipalmitoyl - sn - glycero-3-
phospho - rac- (1-glycerol) 1,2-dipalmitoyl-sn-glycero-3-phospho - rac-
(1- glycerol) sodium salt and the mixture is left under stirring for 2 h. The
resulting solution is diluted with an equal volume of methylene chloride and
the mixture is left under stirring for 0.5h. The precipitated sodium chloride is
filtered off and the filtrate is concentrated to dryness under vacuum at a
temperature not higher than 35°C. 10 g of a reddish solid having melting point
of 70°C are obtained.

Example III - Preparation of nanoparticles of albumin with
sanguinarine |

1 g of sanguinarine are dissolved in 15 ml of dioxane at room
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of 700C are obtained. Exanple Ill - Preparation of

nanoparticles of albumn with sanguinarine 1 g of
w@2guonae i ne are dissolved in 15 m of di oxaneCHEP2009/001079

roont enperature and added tosa solution of 5 g of

human al bumin in 300 mM of saline. The mxture is |left

BB 8 R SR SO T S i T mi of
salﬁrgé Fh AiBre T?qeﬁhﬁlﬁﬂé?ﬁgtlggx?%%%Sﬁlé‘%ﬂvixj&%n?&{tofoxoﬁ hours.

suspensi on chan tiron1s freeze-dri ed

Th¥! f&ﬁgﬁ C{ﬁk 2 §<\§ﬁl'tf8e ﬁl%ub 1§ hi¥rdsBuhay ﬂﬂ ihﬁunute The

proce € sangul nari ne sol ution

phglcﬁf gggcon @darI@?hec‘Qlo%leo.f $hé ' ‘ﬁ\%@n Bhe\'ﬁ‘ralf‘@@erThe solutlon is

thﬂS I n contal ners ntain

fre‘l%gggfng@ﬁgwmr |da§ng”tt3;(gir l&gtrgpl etion of the process.

yophilisate is"used in the |oco-regional

tregt,@ﬁl the oropharynx tunor. Exanple V - | G am
chewa I)eo];)Yets for the treatnent of head and neck

TSSO AT P ISR S5 on

Qﬂtﬁd ggeo Sgﬁltggs ML &y fiﬁ%hl ﬁﬁ&é?restéglé)%omltp @111§“11tl Qntainers
earate 50. Berry flavour 40.0 Amoni um
wh@cH‘Wﬂlr S 7h1R16 Iﬁg%f@ngﬁh&ri‘& Qﬁef@ompletlon of the process.

The lyophilisate is used in the loco-regional treatment of the
oropharynx tumor.
Example V - 1 Gram chewable tablets for the treatment of head and

neck tumor

Sanguinarine luteate 10.00 mg
Soy lecithin 30.00 mg
Anhydrous citric acid 10.00 mg
Lactose 240.00 mg
Mannitol 550.00 mg
Methyl cellulose 40.00 mg
Palmitoyl stearate : 50.00 mg
Berry flavour 40.00 mg
Ammonium Glycyrrhizinate 0.5 mg
Talc 10.00 mg

Example VI - Soft-gelatin capsules for the treatment of cervical
tumor

Sanguinarine luteate 10.00 mg

Soy lecithin 50.00 mg

Beeswax 50.00 mg
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Exanple VI - Soft-gelatin capsules for the treatnent
of cervical tunor Sanguinarine |uteate 10.00 ng Soy
WO ewptiba4me 50. 00 ng Beeswax 50. 00 ngAmmoni um  PCT/EP2009/001079
G ycyrrhizinate 10.00 ng Vegétable oil g.s. to 800.00
ng Exanple VIl - Soft-gelatin capsules for the

tre ; VTR inkhegor Sangui nari ne | ut gqf. g0 3= 00
ngy %ggﬁ?félg?{lﬁiﬁ zo. OOmrrg Beeswax 50.00 ng Sodi um g

sucvg%é/tlabgg yayrrhetate 10. 00 ny Vegsgt @bl e 0igdoog .mgo
800. 00 ng Exanple VIII - QG l-in-water enul sion of
phogphaid1g yIRC Sof@nggwtmrddiﬁu?éﬁ ifof Qhel BeeataRdifttof cervical
treat mert of nel ano Di - pal mt oyl phosphatidic acid
tum@@pgui narine salt 0.40 g Propylene glycol 10.00 g
| sopropyl nyristate 5.00 g Cetyl alcohol 5.00 g
Pol gs50nRAhAn8Quika®® g Carbomer 0.40 g Methyl 10.00 mg
par ahydr oxy benzoate 0.10 g Propyl parahydroxy
berg@pi&eithiRd 9 Purified water g.s. to 100 gGAOEnE -
The use of benzophenant hri di ne al kal oids or the salts
t hepg@wior the preparation of nedicanents f®0.008eng
treatnment of tunors.

Sodium succinyl-glycyrrhetate 10.00 mg
Vegetable oil g.s. to 800.00 mg

Example VIII - Oil-in-water emulsion of phosphatidic acid

sanguinarine salt for the topical treatment of melanoma

Di-palmitoylphosphatidic acid sanguinarine salt 040 g
Propylene glycol 10.00 g
Isopropyl myristate 500 g
Cetyl alcohol 5.00 g
Polysorbate 80 3.00 g
Carbomer 040 g
Methyl parahydroxy benzoate 0.10 g
Propyl parahydroxy benzoate 0.05¢g

Purified water q.s. to 100 g
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2. The use as clained in claim1 wherein the

benzophenant hri di ne al kal oi ds are sel ected from
W@ 2009003326 | ne, chel erythrine, chelidonine. 3. ACEEPR2IEI/001079

as claimed in claim2 whereid the alkaloid is

sangui narine. 4. The use as clained in any one of
CICABVIS® 1 to 3 wherein the alkaloids are in the form of
—salt with luteic acid or with a phosphatidic acid. 5.

The use as clained in claim4 of sanguinarine |uteate.

6. The use as clained in claim4 of a sanguinarine

1. sal Theiise af Peezbhthanthridihg.alkalolBe diStheasalts ahBRAS for the
in any one of clains 1 to 3 wherein the al kal oids are

prepaesiei of inédieamend fbr theneeaidrm! ESuadisi sting of
conpl exes of said alkaloids with al bum n. 8. The use

2. as Thei weel an aaymede inf ciligl NB Whérsiheiké NbeaPdpkenanthridine
derive from hyperproliferation of nultiresistant tunor

alkalsids @@t lselecfed Tioen Yapgamaeingi, cheldrpthaine, ohelidonhéi Ns
1 - 8 wherein tunors are oropharynx, head and neck, or

3. cerYhealsetagrodaiimedin Gbdian2reherkdn ti@hlkaddid is sanguinarine.
benzophenant hri di ne al kal oi ds wi th phosphati di c acid

4. or Phalugeenidannéed in lank onelbf cRiiids Bso Gl wherdnithe alllgaleids are
10 with phosphatidic acid. 12. The salt as clained in

in tHeaforml of salt evieh utele apitbspivath diphoaphatidie acid.
di pal mtoyl - or di-stearoyl-phosphatidic acid. 13. The
5. sanfhenseiasecisiahed as ctdiai darf Jangalimdrind lutestel 2. 14.
The salt of claim1ll, 12 o 13 as an anti-nel anoma
6. ageihe ukb.asRiaimed éntclaiah 4cofpasngiimasinecsudt wsting phosphatidic
salt of clains 10 - 14 as the active ingredient.
acid.
7. The use as claimed in any one of claims 1 to 3 wherein the alkaloids are
present in the form of nanoparticles consisting of complexes of said alkaloids
with albumin.
8. The use as claimed in any one of claims 1-7 wherein tumors derive
from hyperproliferation of multiresistant tumor stem cells.
9. The use as claimed in any one of claims 1 - 8 wherein tumors are
oropharynx, head and neck, or cervical tumors, or melanoma.
10. Salt of benzophenanthridine alkaloids with phosphatidic acid or
hyaluronic acid.
11.  The salt as claimed in claim 10 with phosphatidic acid.
12.  The salt as claimed in claim 11 wherein the phosphatidic acid is di-
palmitoyl- or di-stearoyl-phosphatidic acid.
13.  The sanguinarine salt as claimed in claim 11 or 12.
14. The salt of claim 11, 12 o 13 as an anti-melanoma agent.

15. Pharmaceutical compositions comprising a salt of claims 10 - 14 as the

active ingredient.



