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WO 2007/000618 1 PCT/IB2005/001831 "ACTIVE FRACTION OF A
POLAR SOLVENT EXTRACT FROM THE LATEX OF
EUPHORBIACEAE PLANTS" FIELD OF THE INVENTION The present
imuendiorv@erserally refers to an activeifraction of an 5 extractottidatexissi
of plants from the family Euphorbiaceae in a polar solvent, as well as of

« RBS FFETEHRA EHENG Wﬁ%ﬂ?@&%m%ﬁhﬁ?&t&mfﬁﬁ%m OF
fraction and/or said compounds, particularly in the treatment of cancer.
The invention also refe%—'fBl'é@ﬁ lﬁ?ﬁ%ﬁgéﬁﬁﬁﬁm’g said active fraction
and/or said compounds, ag¥ell 88 theinweRFRINhe treatment of diseases
concerning cell 10 proliferation/angiogenesis, particularly cancer.
particularly, (% BERE A (HE PrELEn S RenifbrfTs BEIAmAERatiR of o

eldmahof éb(ﬁémieafqheléntpﬁmmathhstfeatﬂy_ﬁnqabmmiamﬂéatep mm&m‘[ as
wilP Y &FednyeRting E%fﬁﬁom&eeaﬁ%a%é’a%%r@rn?%%i@é}r'sgjxg-lﬁg%eef)'said

and 3-(2,4,6,8-tetradecatetranoyl)-ingenol to obtain a use

fragligpoSitdiosAddraRPRendte thasigitatvfinishesdeatinestnaige@asirer. The

inREpliferatipin, aifEne icotmpablibaiseasesijaskhie sethrraliiet@irBnd/ior said
BACKGROUND QF THE INVENTION Cancer, withi particular example
14 BERITHg, ool

SYPRRUIAS: AR IR PERGEL 4% "0 R8I RIS aLoh desAgRRyER
paidifEnaieh Rogeganemerpatindiasicoaseening its combat. Many treatment

alternativesaye Reen S SRIFE RN gAhRD é?fséfﬁeﬁ;ﬁpﬁt?n is obtained

phytomedicine, as in'the present invention. Euphorbia tiruc isapl

frempm MdaneprdrBdEdesr&vmlorbinfinacaty f-omaeHsmlmtiatend Asia, also
popularly key@aarVetng Qiresssil rRentn Mbibisheerialeto, §rayes 6-

G A

useful composition or medicine for the treatment of diseases concerning cell

proliferation, or the treatment of diseases related to cell proliferation.

BACKGROUND OF THE INVENTION

Cancer, within a particular example of disease involving undesirable
cell proliferation or angiogenesis, has deserved more and more studies concerning
its combat. Many treatment alternatives have been researched, among them the
use of phytomedicine, as in the present invention.

Euphorbia tirucalli L. is a plant from the Euphorbiaceae famity,
originated from East Africa and Asia, also popularly known as aveloz or pencil tree,
milkbush, esqueleto, graveto do céo, figueira do diabo, dedo do diabo, pau-pelado,
Sao Sebastido tree, espinho-de-cristo, coroa-de-cristo, espinho-de-judeu, espinho
italiano, pau-sobre-pau, arvore de coral. it is a plant whose parts, e. ¢. leaves and
husk, are used in popular medicine.

However, many Euphorbiaceae plants, particularly Euphorbia tirucalli
L., exude a latex which is toxic, irritating and caustic. lts milky juice may cause

damage and edema to skin and mucosa, irritation, eye tearing, eyelid edema and
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italiano, pau-sobre-pau, arvore de coral. It is a plant whose parts, e. g.
leaves and husk, are used in popular medicine. However, many
Euphorbiaceae plants, particularly Eughorbia tirucalli 30 L., exude a latex
which is toxic, irritating and caustic. Its milky juice may cause damage

and eEd to skin and muggéa, irritati nhe e tearing, eyelid edema and ..
CENETRRIRTTON (59 2 e dHTHR TNGiBIea A gBetrPmag miting.
didstheame nausege vonaiiiies diandyeaandpin deaydly quaiatitiesvitiomlaiex is rich
; | is ri int i ing f |
DGR e s S RS R e S
remeTERsp saraiasacy? e srepgaiarc oDtunats ElibRbrofhoft-ae% Alefwuphorcinol: a

NROPIRSYRIS JTHTTRERSHE Moy ERH A kAT 1203 MOl Ae A S P35 290-
90- IESl A partlculz%avel‘%z forbegl, 4-deoxyforbol ester, was clinically
orte AU E BRI P TRRL foTeor e BB BRI aly S dinieally) reported as

ireauaing] dissupfianis todhtheDbpAteinBanungrae KEBV) coasigy SHIBRISHESTAND the
t, Activation of

he.immunpe system.| neral (MacNeil, A. et .
ri ARG SIS 2l 3000 lbRRon f e BN By oeneral
(Wiartigil, Br. St @lariobh20037B8Ne)-556-Y)Bekidiosyide dijethicabtex of the
 PRRRReUpsh AnavRlez pXERCt Wasalso-reparied as haming edueeddhe: o e

ability of certain immune cells (T cells) to eliminate EBV' EBVis'a

- Chespis rorre uREr s Jreisdmipchiias Bivhdsraiehrsteiitestduced the
abEpasT viskans iR eciRit@l dsRytioneirRiNastalishenwholg Hfelients the
hmfectlon V\S/;;épln {I}?lrl;ﬁ%fﬁn EBV 1? nfection maa%%ause mononucleosis
RPS PN E B e R IR, Bl 2 AFCEH CSTRSR: BRI SiRhorhier the
irdiian Onffeting cBBY eibiizhas Winlmiifarisisatditdtetion agaiessive B e EBvV
. n bo nd therefar en and recomm d as. something with .
A Al e B SRR SR R SRS cancer,
spekjaei By '3\ hpichameetifisosbiarmgeous carcinoma. In summary, said iatex
is- aggressive to the human body and therefore seen and recommended as
something with which any contact shouid be avoided. |
Thus, against all technical prejudice, the Applicant verified that a
specific active fraction of an exiract of said latex, as well as one or more
compounds composing it, has efiective anticancer action, as will be explained

below.

DISCLOSURE OF THE INVENTION

According to the first aspect, there is provided an active fraction of a polar
solvent extract of Euphorbia firucalli L. latex characterized by the fact that said polar solvent has
a dipole moment betweaen about 1.60 and 1.80 and dielectric constant betwsaen about 15 and 18,

and that said active fraction comprises molecules with moiecular weight betwasn about 500 and 600
Disclosed is an active fraction of an exiract of the latex of Euphorbiaceae plants

in a polar solvent. lts preparation process is one of the aspects of the present invention.

According to the second aspect, there is provided the use of an active of a polar

solvent extract of Euphorbia tirucalli L. as defined above, to obtain a composition or madicine usefu!
for the freatment of diseases related to cell profiferation.



20 specific active fraction of an extract of said latex, as well as one or

more compounds composing it, has effective anticancer action, as will be
explained below. DISCLOSURE OF THE INVENTION According to the

first aspect, there is provided an active fgaction of a polar solvent extract of
Euphorbia tirucalli L. latex characterized by the fact that said polar solvent

has a dipole moment between about 1.60 and 1.80 and dielectric

constant between about 15 and 18, and that said active fraction

comprises Mgl diEs Withertiole askaoivéighe atweelrabiout 5007 and 608ore of the
Diskigsaskis 9@@%&@%%8&%5&%@%@&%Jfﬂ}é%&%'é&!@é}ﬂ%%g&@%ngenm

plants in a polar solvent. Its preparation process Is one of the aspects

th2 BrELLRCHTIBREIBAT X BBHHRG H5the 'Setmbisaipent thdasrsgr sonrseing cell
theoliseatiban active of a polar solvent extract of Euphorbia tirucalli L. as

defined above, to obtain a composition or medicine useful for the

treatment okgise se r%a?d ;ﬁ%cell riogzeration. 2a ccordin% the i ining an
third aspect, Hiare S Brovided thEWES of he %rprrr%'r%e f%ﬁ@”&%rﬁb%’ﬂn&s g
F{ed 6 astechniessy hogdrtiande 34 gheveadecatetranoyl)-ingenol

to obtain a cé%mgosition %r medicine lflS ful for the.t%'e%tment of qziseac%}%?ainm an
concerning S f)%iﬁé?a o 13\@38?8 ng TO theMSUIeT gpcé)g?f} Yore | g

ere is
pedendied anvamipasitierocontainityarpreffaotie AR Adotisait iaotiy-ingenol and

f@‘%ﬂ%{hjﬁt@@ﬁ&‘&%@ﬁ%gy&&@% 9,40 the Mt ashest H&%é%ﬂéﬁ?é QU As.

composition containing an “effective amount of one or more of the
compounds 3- §i%6-dodecatrienoyl)-in enol and
e

3-(2,4,6,8-tétFAEE AR ARD Ft GRS Siphainddet faiRrattipehial an active
efeigients!. phtasdirantethiecsofthrasSpelt bivetie isfir bvidiest e Rieeessytthe fact that
ohtaj ti Cli I orbi ir .

NERIATYS PN SRS Wi
froRPERRIMeRbiw Rirtickds B difgeansuissibbetien about 1.60 and 1.80 and dialectric

constant between about 15 and 18, like n-butanaol.

Appropriate polar solvents are the ones known as being of high or
medium polarity, particularly those provided with dipole moment between about
1.60 and about 1.80 and dieleclric constant between about 15 and about 18.
Alcohels such as butanol are parficularly appropriate.



10

15

20

polar solvent, which has a dipole moment between about 1.60 and 1.80

and dielectric constant between about 15 and 18, like n-butanol.
Appropriate polar solvents are the ones known.as being of high or
nYeQlgnT/ Pt fity, particularly those pro¥ided with dipole momentthstweenissi
about 1.60 and about 1.80 and dielectric constant between about 15 and

about 18. AtaghmatdhasipianQlneg %@'%B’u%’%’%@ﬁ?'t}y%e present
ig\pg;{/gooel 3 PCT/I%ZI%OeSé%%%S 1 E%%i:l\qrblaceae plants which are .
paricaiafl JIEHNES R e WEARINEr &R AFEUY AR thg ibesigsed to
apdaiossmacty g fraididarly ftbe ke plastHdohokiaitiaraitive fraction is

from the pl u ia.1j lij ' tive fraction presents
anticancerﬁ%@it&pﬂ%&%ﬂggy%ees%ﬁ%%% Elow, w ?EPH o ABt TRy the
teglggesimniiticle SRonoliimththeraepmipice ynvestiataoMeidrciainistermined by
2B HAUNENGIANACTIVE FRACTION OF BUTANOL EXTRACT OF
Euphorbia tirucalii L. 10 A mixture of latex of Euphorbia tirucalli L.,

preferably fresh, with hexane is made, e. g. 1:1 by weight. Precipitation
QEBTAIBINGe AR CARTELY EoFRAGTEIDN (OF cBEIT ANDLXENTRITh O Eephorbia
drasiap) is mixed with n-butanol, preferably under enough agitation to

allow effective extraction of the components, as the more polar

substances’hdUEwiE ARy whrBoptarbiawlitsadsd popaefambly fresh, with
hauaﬁéamm\/eemgraaﬁiBi}yw@%hhew?é@pi%ﬁw%mgf HEDWRNed solid
r

fraction, (by HPLC, liquid-liquid. chromatography, column chromatography

Ui (e RY SR IR RIS Wl (B JBHR L BRigEN iharbtedoWithtAkbHEanol,
puffaraghoupdsmatesugiaingithtiosize. diod SFBETNECEXORAISYSMRE components,

ai%“ﬁié@%!é%ﬂ%?%%hifi?a@?éﬁ%a@% U B s potr
substances have more affinity with hexane.

Separation of the butanol fraction (by HPLC, liquid-liquid
chromatography, column chromatography or equivalent means) allows the
compounds present therein to be taken off in group scales, mainly by size. In a
column chromatography separation with silica gel Sephadex G75, using a mixture
of hexane: ethyl acetate (0% to 100%), eight fractions are separated from the
butanol fraction of the latex extract.

The obtained fractions, in this separation privileging fractioning by
molecular weight, were submitted to thin layer chromatography with silica gel, with
a 8:2 mixture by weight of hexane: ethyl acetate. The chromatogram as obtained is
shown by Figure 1.

It can be seen that fraction 7 is well defined, indicating the sure
presence of components with higher polarity, with solubility and affinity
characteristics with the substrate. As a person skilled in the art knows, fractions 6
and 8 may also contain minor quantities of the components found in fraction 7, due

to characteristics of the fractioning method itself.
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butanol fraction of the latex extract. The obtained fractions, in this
separation privileging fractioning by molecular weight, were submitted to
thin layer chromatography with silica gel, with a 8:2 mixture by weight of
hexere?/etiBacetate. The chromatogram as obtained is 25 shdwardp/ 001831
Figure 1. It can be seen that fraction 7 is well defined, indicating the sure
presence daidnpetients witb bigheittpd|asitestetiosaiblitg andafficdy action,
a Sc&%rzflgstg%%iﬁg with the substrate. As a person skilled in the art knows,
frACions 6~ and 8 may also contain minor quantities of the components
found in fraction 7, due 30 to chEEAi&tLESics of the fractioning method
itself. WO 2007/000618 4 PCT11B2005/001831 Said fraction 7 was
submitted to tests to verify its anticancer action, as disclosed below.
EXAMPLES 5 In Vitro Model to Evaluate the Antiproliferation Activity of
inHGraNddel o Grtkilitesiy AlsihgdliceButiorhAadavityeoB HAesaw Tamor Cell
.perform the test er,cell lines -7. NCI-ADR, OVCAR -03, PC 03,
Lnsgg%yr;l.rl]t '?ﬁ%g%@?@@e égfg' ,ecu tlv%?eaef'in RPMI/SFB (RPMI refers to
10 RPMI 16a@emRuswiie fegk maaerirrell fisew Mt diohAhtitvGEAR 03,
PEY) 7889 QRCAT IPRele(RuidABL LR ER HSHR RS IEAIRERAVDR s to

fetal serum) with 5% SFB; the mentioned cell lines were supplied by the

RiMtidRAP cdRrawaidhite Mrmosh nsisiacuibyalion fesdvabiaspers). Sug.

Orlcdilel @6 C el @Rt 3056y aB Biteralatip ol itesatinmac hotingd yaicieehiadn 5%
SPRPRS I Sed aq NGE1094 NSRS by the National Cancer Institute NCH,

United States of America (Table 2).

Table 2. Cell panel to evaluate antiproliferation activity.

Type of cell Code Type of culture
Lung NCI1460 Adhered
Breast MCF-7 Adhered
NCI ADR”
Colon HT 28 Adhered
Kidney 786-0 Adhered
OQvary OVCAR-3 Adhered
Prostate PC-3 Adhered

* Cell line expressing resistance phenotype to multiple drugs.

Cells are kept in 25 cm? flasks with 5 ml of RPMI/SFB at 37 °C under 5% CO; and
100% humidity atmosphere, replicated whenever the formed carpet reaches about
80% confluence.
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Breast MCF-7 Adhered NCI ADR* Colon HT 29 Adhered Kidney 786-0
Adhered Ovary OVCAR-3 Adhered Prostate PC-3 Adhered Cell line
expressing resistance phenotype to multiple drugs. Cells are kept in 25

cH2 WASRLGHth 5 ml of RPMI/SFB at 37 C under 5% CO2 an8CTEBM5/001831
humidity atmosphere, replicated whenever the formed carpet reaches

A 2 @SR HTRB HHEARIpMINRPATSHORGIFIR BEILERYOVINIGR L es.

Assay to determine the antiproliferation activity of assayed substances.

100 I of celld9R rebRAI RG4S GeEMICHT Bfesnirnisk Rl derauisied under their

copeespatidinhirematiatiiedsiisli g ¢nsetaisiahbisheddhigaugvaewiiives) in 96-
Wc%é%%in 96- well plates. 5 After 24 hours of incubation at 37 C in 5%
ARa 100% humidity atmosphere, the assay substance (0.25 to 250
g/ml) in 100°genidfohenesicf auubation wadMothénf% Cdirahgl4008% fixecidity
imgeaEning-he,absorbeng $80Ress 3T adriiion, of §e, anna i
asubs ance (value Tgs? repreégcr%e ir%gthe %@h@mg?a%h Léylat#% l\(ﬁleume s

agresbift habnamentyd renkobpivebdles, ndeteenipraibs almohensy at the

nibrReoieaminedne Ously contesicSaaRIe Flutip A ARG ached
solﬁiﬁna_,ﬁ?%males are dijuted in sodium dimethylsulfoxide (DMSO) in 100
/mticont

OB B RNFRAERSh 116 S BB R lipReba s plates
wilbhaifixadaredditatednébdipretein daRtbHISFB/gentamicin.

Sample dilution

To produce stock solutions, samples are diluted in sodium
dimethylsulfoxide (DMSO) in 100 mg/m! concentration. For addition to the
experimental plates, those solutions are diluted 400 fimes in
RPMI/SFB/gentamicin.

Colorimetric assay with sulforhodamine B (SRB)

This assay is run according to Skehan et al, - New Colorimetric
Cytotoxicity Assay for Anticancer-Drug Screening. J Naff Cancer Inst 82: 1107-
1112 (1990).

After 48 hours of incubation, cells are fixed with 50 pl of
trichloroacetic acid (TC) at 50% at 4 °C. To complete cell fixation, plates will be
incubated for one hour at 4 °C.

After being fixed with trichloroacetic acid, plates are submitted to four
washes with distilled water to remove TCA residues, cultivation medium, bovine
fetal serum and secondary metabolites, and subsequently kept at room
temperature until fully dried.

Plates are then colored by adding 50 ul of sulforhodamine (SRB) at
0.4% (weight/volume) dissolved in 1% acetic acid and incubated for 30 minutes at
4 °C. They are then washed for four consecutive times with 1% acetic acid. The
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Colorimetric assay with sulforhodamine B (SRB) This assay is run
according to Skehan et al, - New Calorimetric 20 Cytotoxicity Assay for
Anticancer-Drug Screening. J Nat! Cancer Inst 82: 1107- 1112 (1990).
Arera8/MYers of incubation, cells are dixed with 50 | of trichlGrGEDER0HGIG31
(TC) at 50% at 4 C. To complete cell fixation, plates will be incubated for

rQGUACH Rb Warsing NIRGASING FRdWBNHE IR 3paELG,AC I, &!ﬁ‘%ﬂf‘at room

submitted to four washes with distilled water to remove TCA residues,

tRRERE meBRunsOlSINge 20RaE SUNRT afRl RRlbrRIsisiRsetifhoTRkblizag with
tr%{h?@%ﬁfétﬂ&e})ta%hfmﬂbttﬁm@eb@ﬁ’%e Wﬂkfﬁﬂy paesePlatppise thenSigma

d 0 f sulf d SRB) at 30 0.4%
AR RN ARl WO S AT 3B Ay Tve
mahide i hitsesoarttieBpeatiopti domhetnicc crmBngtiviedi@bevity Rozatésieed with
Séﬁ'ﬂﬁn JﬂeaMVﬁ%;Q?e{Qg&mS 6 PCT/1B2005/001831 residue of the

washing solution Is removed and the plates are again dried at room

temperature. The coloring agent linked to cell proteins is solubilized with
R@Mwﬂmyg@thyl) aminomethane buffer (Trizma base(r), supplied by

Sigma Aldrich Fine Chemicals, U. EfF%‘z with 10 mNI concentration and
TBF—‘| PERS ARRCECRIGIRE SIRCAHAIC RN SRR FEmRTEYR R FesaRlR Falculated

antishebgroesthisradbiiive (3)thf &6chrassiayad SditfplesdedisticRamidi Aitalysishelp
o e g RSO i e SR P SR s

- idterfairned aewinsvpaiptiniialedormula below. Results obtained are

- gnplyzed mansigerng dhabs EAc3EStiCaEARMEER SERMBIRES and the used
formula is 100 X [(T - Te)/(C - To)]; .

- if T < Ty, there was cytocidal activity (cell death) and the used formula is 100 X [(T
- To}(C - To)l;

wherein T is the average absorbency of the freated cell, C is the cell control and Tp
is the control of cells on the day of addition. *

Finally, it is also possible fo subtract the obtained result from 100%,
thus obtaining the growth inhibition (Gl) percentage.

The graphs on Figures 2 and 3 respectively present the
concentration/activity curves for the assayed active fraction and for doxorhubicine,
a chemotherapeutical product used as a positive confrol for cells in different
concenirations (250 fo 0.25 ug/mi), relating the percentage of cell growth and the
concentration of the ufilized extract.

Sampies are considered as active when they present growth
inhibition of more than 50% (represented in the graph by the line on point 50) in a
concentration-dependent form and preferably presenting cell selectivity (different
activity between the cell lines or specific activity for one of the cell lines).

IC50 values {concentration inhibiting 50% growth) were determined
by sigmoidal non-linear regression, using the analysis of the GraphPad Prism
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-if T <_To but < C, there was cytostatic activity (growth inhibition) and the
used formulais 100 X [(T - To)/(C - To)]; , 15 -if T < To, there was

cytocidal activity (cell death) and the used formula is 100 X [(T - To)/(C -
T}, heremsT is the average absorb&ncy of the treated cell sCiatb@vedisst
control and To is the control of cells on the day of addition. Finally, it is

SHRROSHBIE e IR EBAPAY EstlidraTht0Man Fdhy TP IgNEgA

the growth inhibition (GI) percentage. The graphs on Figures™ and

dregrRuhining i & ReaitveceriEhration/activity curves for the assayed
active fractipyarddqiré@xrpebisinendishaesmypbnsananiisahprpdyi/useshtrol,

as a.positive contral for cells in different congcentrations (250 to0,0.2 .
AR AR e La LB Lo B A0 R B Eo e aharpigeeae
plaet mimpat@gmmnsmpiesm nmmmmﬁqﬁmwwhmﬂyey present

growth DpRIAM ShBIRLR HABABAME RIRSATATANS ANl has of

on point 50) in a concentration-dependent form and preferably presenting
R SR HAIG NN ahoH) BORh e 1AB e G Py ARieRied as
chpnpneaisther cedidingsiveOntednaluas (hernanialiagndoRibdingithO%nticancer
ro t@ were determined by sigmoidal non-linear regression, using the
a%?%&%srs of the GraphPad Prism WO 2007/000618 7 PCT/IB2005/001831

software (fr6hethy@&ﬁgpa1§08ﬂ_gm8idfmmunds$mdmmyo®a, ddlely or
irScohbifis @m&%m%m@w GRAUShdTOUS %}%' PR SG Wikases

in comparison with the positive control, the efficacy of the active fraction

agtanieisd & draleraive iepfisnPeitisHRbiacatees pad: fieipaee to obtain
coolyestidRdhisCaraiBmiEaRet 1 drttBkPHREHES. Within another

aspect of thﬁj@v%ﬂg&%ga;%v g{tgigu g’ﬁyc%rggfgvnadn?o%fg said compounds with
molecular weight between about 500 and about 600, with their corresponding
spatial structures:

Compound 1: 3-(2,4,6-dodecatrienoyl)-ingenol (molecular weight 524)

HaC
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molecular weight between about 500 and about 600, specifically detected

as components of said active fraction, are themselves provided with
anticancer activities. 10 The invention also refers to said compounds and
the emeosaledy or in combination am@ng themselves or withathgrsséoneiss:
the treatment of diseases associated to proliferative cells, particularly
cancer, and their use to obtain compositions and medicines used to treat
said diseases. The following are particularly useful among said

ormpauimtis wit2,45 fittedirsalriighoptheendimoldtlancighbG66)0,
with their corresponding spatial structures: Compound 1: '
3-(2,4,6-dodecatrienoyl)-ingenol (molecular weight 524) H CH3 H3 ti3C
"~.-H H3C HO HO HO H3C 20 WO 2007/000618
]JPCT/1B2005/001831 Compound 2:
3-(2,4,6,8-tetradecatetranoyl)-ingeno),
H3C H Q OHO

HC

In an additional aspect of the invention, it encompasses
pharmaceutical compositions comprising a pharmaceutically active amount of a
fraction of an extract in a polar solvent, particularly n-butane, of the latex of an
Euphorbiaceae plant, particularly Euphorbia  tirucalli L., jointly  with
pharmaceutically acceptable excipients.

The compositions of the invention may contain about 0.001% to about
95% of the Euphorbiaceae latex extract active fraction obtained as previously
disclosed.

In another aspect of the invention, pharmaceutical compositions
comprising effective quaniities of one or more compounds with molecular weight
between about 500 and about 600 as contained in the Euphorbiaceae latex extract
active fraction obtained as disclosed, and pharmaceutically acceptable excipients
are contemplated.

In another aspect of the invention, it also encompasses
pharmaceutical compositions comprising effective quantities of one or more
compounds 1 and 2 as mentioned above and pharmaceutically acceptable
excipients.
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HO HO /ffaC 5 In an additional aspect of the invention, it encompasses
pharmaceutical compositions comprising a pharmaceutically active

amount of a fraction of an extract in a polar solvent, particularly n-butane,
oihedatesefsan Euphorbiaceae plang particularly Euphorbigtita@alivdesiss:
jointly with pharmaceutically acceptable excipients. 10 The compositions

of the i”””%fg@)@&ﬁ@éﬁif‘ %%8%%19@1&3%& Qeanl%g Y 815; oeotfhteheciompositions of

Euphorbiaceae extract active fraction obtained as préviously

e RNt inyaetiesr Bgyenabidcaihibaserknsvmnadbeties, such as lactose,
SEIROSHIRASs EOMRIEYES) eHraHYe GumiLes %%Qﬁé%ﬁ&ﬂ?r%t%‘é%@“ Mfialcium

ith molecular weight 15 between about 500 and about 600 as contained
ARt TR SRR SRRER Sl SOSHah et Abgere yalsE N other
cavech phArmeferentiealiyictmptiad | ewalptiemt ofaseidopitempatadicn dnettek the

b%%‘?@%&‘?ﬁﬂ&fﬁ?%‘?”ﬁ%nﬁ Bl‘l%gfoga%r?ﬁ:f‘?egsés Oﬁ‘g%n}ﬁgeﬁicg Opubiisher Mack

compositions comprising effective qua one or more 2
Figfndds 1 and 2 as mentioned above and pharmaceutically acceptable

excipients. WP 2068(R9CIAUMC HIBQBRARYLSRY Ridmageudlical more

acce$ta le exﬁ%tpients to make the compositions of the present invention

P HE e i BRI W gl PEYRAN aghatbse00stanch, abeibsB00 as
nyantiosedmethidueatiylose onagine sifithesteaiptayrdisalciuan 2HhaRehRiGpositions

SFHRUMVEHIRRE R SRRROLS B8Rk B0 Dol Fei s VAN b en about
10 mg and about 100 mg. ‘

The compositions of the present invention may be administered orally
(including immediate and/or controlled release forms), parenterally (intramuscular:
endovenous, intra-arterial, intraperitoneal, intrathecal, subcutaneous or
hypodermal and intradermal), via mucosa (lung, sublingual, nasal, conjuntival,
rectal, vaginal) and topically.

Appropriate presentation form for the compositions of the invention,
with no limitation, are: solution, syrup, elixir, suspension, emulsion, lotion, ointment,
cream, paste, gel, aerosol, powder, pellet, tablet, caplet, suppository, ovule or eye
drops.

The compositions of the invention may also contain, besides the
active fraction of the Euphorbiaceae latex polar solvent extract and/for one or more
compounds with molecular weight between about 500 and about 800 contained
therein, andfor one or more of compounds 1 and 2 as mentioned above, other
active principles useful against the type of proliferative cell whose combat is
desired. The person skilled in the art knows how to decide on the addition of other
known active principles.

Within another embodiment of the invention, there is a method to
treat diseases related to proliferative cells, particularly cancer, in which a patient in
need of said treatment receives an effective amount of:
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5 ones. A reference work for the formulation of said pharmaceutical forms
is the book Remington's Pharmaceutical Sciences, from the U. S.
publisher Mack Publishing. An adequate amount, not excluding any other,
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related to proliferative cells, particularly cancer. The invention also includes the use
of one or more compounds 1 and 2 as mentioned above characterized by the fact
that is to prepare a useful composition or medicine for the treatment of diseases
related to proliferative cells, particularly cancer.

The invention is related to proliferative cells of any animal, particularly
human beings.

The person skilied in the art is able to find out other equivalent means
to work the present invention from the teachings and examples presented in this
document, without departing from the limits set out in the claims as disclosed

further below.



need of said treatment receives an effective amount of. WO 2007/000615

10 PCT/182005/001831 (1) an active fraction of the latex of the
Euphorbiaceae plant extracted with a polar solvent, and/or (2) one or

more compounds with molecular weight between about 500 and about

600 contained in said active fraction, and/or 5 (3) one or more of

compounds 1 and 2 as mentioned above, or (4) a composition containing

any of the preceding or their cgmbinations. Within one more aspect of the
invention, there is the use of an active fraction of the latex of the
Euphorbiaceae plant, particulaxlyiBagphorbia tirucalli L. extracted with a

polar solvent, particularly butanol, characterized by the fact it is in 10 the
prepafration of a.useful composition or medicine f rg«e regtment of
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n-butanol.
4. The fraction of claim 1, characterized by the fact that said latex is fresh.

5. The fraction of any of claims 1 to 4, characterized by the fact that it
comprises 3-(2,4,6-dodecatrienayl)-ingenol and 3-(2,4,6,8-
tetradecatetranoyl)-ingenol.

6. Use of an active of a polar solvent extract of Euphorbia tirucalli L. of any of
claims 1 to 5, to obtain a composition or medicine useful for the treatment of

diseases related to cell proliferation.

7. Use of one or more of the compounds 3-(2,4,6-dodecatrienoyi}-ingenol
and 3-(2,4,6,8-tetradecatetranoyl)-ingenol to obtain a composition or medicine

useful for the treatment of diseases concerning cell proliferation.



2511 CLAIMS 1. Active fraction of a polar solvent extract of Euphorbia
tirucalli L. latex characterized by the fact that said polar solvent has a

dipole moment between about 1.60 and 1.80 and dielectric constant
between about 15 and 18, and that said active fraction comprises

molecules with molecular weight between about 500 and 600. 2. The

fraction of claim 1, characterized by the fact that said solvent is an

alcohol. 3. The fraction of claim 2, charzzcterized by the fact that said

solvent is n-butanol. 4. The fraction of ¢laim 1, characterized by the fact

that said latex is fresh. 5. The fraction of any of claims 1 to 4,

characterized by the fact that it comprises

38(.2@,9%%@51%%%1@@@@@ gﬁg@\(gg{@ggmt of said active fraction of any
tetfatigepdetrayl)-ingenol . 6. Use of an active of a polar solvent extract

of Euphorbia tirucalli L. of any of claims 1 to 5, to obtain a composition or
medicine useful for the treatment of diseases related to cell proliferation.
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of any of claims 1 to 5. 9. A composition containing an effective amount of

f
o%.?hggg%q%og}gon of anyone of claims 8 or 9, characterized by the fact that

it contains about 0.001% to about 95% of said active fraction of one of claims
1tc 6.

11. The composition of anyone of ¢laims 8 or 9, characterized by the fact that
it contains about 0.1 mg to 2000 mg, more particularly about 10 mg to about
106 mg, of one or more of 3-(2,4,6-dodecatrienoyl)-ingenol and 3-(2,4,6,8-
tetradecatetra noyl)-ingenol.

12. Use of the compaosition of anyone of claims 8 or 9 to obtain a composition
or medicine useful for the treatment of diseases related to cell proliferation.

13.Use according to anyone of claims 6 or 7, characterized by the fact that
said disease is cancer.

14.Use according to claim 13, characterized by the fact that the cancer is
fung, breast, colon, kidney, ovary or prostate cancer.

156. A process to obtain an active fraction of polar solvent extract of an
Euphorbia tirucalli L., characterized by the fact that it comprises the step of
extracting latex from Euphorbia tirucalli L. with a substantially polar solvent,
which has a dipole moment between about 1.60 and 1.80 and dielectric
constant between about 15 and 18, like n-butanol.



compounds 3-(2,4,6-dodecatrienoyl)-ingenol and 3-(2,4,6,8-
tetradecatetranoyl)-ingenol, and pharmaceutically acceptable excipients.
10. The composition of anyone of claims 8 or 9, characterized by the fact
that it contains about 0.001% to about 95% of said active fraction of one
of claims 1to 6. 11. The composition of anyone of claims 8 or 9,
characterized by the fact that it contains about 0.1 mg to 2000 mg, more
particularly about 10 mg to about 100 mg, of one or more of
3-(2,4,6-dodecatrienoyl)-ingenol and3- -(2,4,6,8- tetradecatetra
noyI) ingenol. 12. Use of the composition of anyone of claims 8 or 9 to
é aco osmon or meqé:ln usefg of the treatm t of disease
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cpafmcxehmd isyrttherfacdithat said disease is cancer. 14. Use accordlng
to claim 13, characterized by the fact that the cancer is lung, breast,
colon, kidney, ovary or prostate cancer. 15. A process to obtain an active
fraGtidregirporessatasndingricckinni &upimesitetinechliy the fachcted Jathx is
fact that it comprises the step of extracting latex from Euphorbia
tirucalli L. with a substantially polar solvent, which has a dipole moment
between about 1.60 and 1.80 and dielectric constant between about 15
and 18, like n-butanol. 13 16. The process according to claim 15,
characterized by the fact that said polar solvent is n-butanol. 17. The
process according to claim 15, characterized by the fact said latex is
fresh.



