1 PHARMACEUTI CAL USE OF MULTI CYCLI C COMPOUNDS AS ANTI - Al DS AGENTS

This invention generally refers to a pharnaceutical use of multicyclic
conmpoundswonanmisy428ngenol and | anost a- 8, 24- di en- 3- ol 5cecpaBrde/ozmes t hei r

m xtures, as anti-AlDS agents. BACKBROUND Acqui red i mmune
deficiency syndrone (also known AIDS) is a disease of the human i nmune
system caused by the human i nmunodeficiency virus (H V). 10This syndrone
progressively reduces the effectiveness of the i Mmune system and | eaves

i ndi vi dual s susceptible to opportunistic infections and tunors. HV is
transmtted through direct contact of a nucous nenbrane or the bl oodstream
with a bodily fluid containing the virus, such as bl ood, senen, vaginal
fluid, pr esenPHéRMAQﬁLHIC/amuSE)OéaMULT&MGLIC COMPOUNDS AS ANDAIPS now
pandenlc According to health organizations, in 2007, it was estimted that
33.2 mllion people lived with the gb§§¢§e morldmjde, and that AIDS killed
an estimated 2.1 mllion people, including 330,000 children. 2

The pat hophysi ol ogy of AIDS is conplex, as is the case with all syndrones.
HVis a retrovirus Qat P'“q?rllﬁ rnlfe %ssv t al Raﬁﬁ S, f Fh%a% man i nmune
system such as CD4+ MM $GBEE"Y o' 5 qls? %?6@ﬁ398§ and
dendritic cells. It directly and indirectly destroys CD4+ T 5 cells. T

| ynphocyt esmaitticyebs e ndbmgplounds,t hearmemyuriegersd pamske @andstard,Réutieri-Berh t he body

cannot fight infections or kill cancerous cells. This weakens the inmune
system and A StJ.G i.nf 0 Al t hough there are
treat men ?é Bﬁﬁr&oﬁ%{%@aﬁutﬁﬁ/ ta%%'g()@?)éggg the di sease, there is

currently no publicly avail able vaccine for lo HV or cure for HV or AlDS.
The only known net hods of prevent%qggg%g Rﬁsed on avoi di ng exposure to the

virus or, failing that, an anti r A WNPr eat ment  di rectly after a highly
significant exposure, called post-exposure prophylaxis (PEP).

Antiretroviral treatnment reduces both the nortality and the '
Acquired immune deficiency syndrome (also known AIDS) is a

disease of the human immune system caused by the human

immunodeficiency virus (HIV).

10 This syndrome progressively reduces the effectiveness of the
immune system and leaves individuals susceptible to opportunistic
infections and tumors. HIV is transmitted through direct contact of a
mucous membrane or the bloodstream with a bodily fluid containing the
virus, such as blood, semen, vaginal fluid, preseminal fluid, and breast

15 milk.

AIDS is now pandemic. According to health organizations, in
2007, it was estimated that 33.2 million people lived with the disease
worldwide, and that AIDS killed an estimated 2.1 million people, including

330,000 children.



15 norbidity of HV infection, but these drugs are expensive and routine
access to antiretroviral nedication is not available in all countries. It

al so has wenyiwnspi2easant side effects including diarrheaCTaEi/s®IInausea
and fatigue. In the absence of antiretroviral therapy, the average tine of
progression fromH V infection to AIDS is al nost ten years, depending on 3
the H'V subtype, and the average survival tine after developing AIDS is
only a few nont hs. Current treatnment for H V infection consists
of highly active antiretroviral therapy, in general, conprising

conmbi nations (or "cocktails") 5consisting of at |east three drugs bel onging
to at least two types of antiretroviral agents. Non- adher ence
and non- persi st ence WWe patheshugiglogy @f MRS Fegasnpleraasdhthepdseswitie aeopl e do
not benefit fromantiretroviral therapy. The reasons for non-adherence and
non- persi st nLoes. MRS ieH rebulYal haPBYRRRTPThRLL FiEH SSrgbRE o dfePOOr
access to nmedical care, 1nadequate social supports, psychiatric disease and
drug abuse. Antiretroviral therapy reginmens can al so be conplex and thus
hard to fol heWanwinemungr geteminbesrs ast LRt § ealleeln f%uéqﬁe@ﬂ‘mﬁ ceffshe effects
can al so deter people frompersisting with antiretroviral therapy, these

i nclude |i pedvedghaRBY and¥iehbpticlem. & dlilé:t(ilyaér{dﬁ%hretﬂ'@ldbtt'ﬁoyfseéﬂ)@l ance, an
increase in cardiovascular risks and birth defects. Since 1987, chronic
adm ni strati n of AZT and sim | ar nucl eosi de anal ogs has been prescrl bed to
Al DS pat?enf§ St ol iwmﬁ)mqvt%ﬁ@n%sr%ﬁﬂﬁbmhecmwewem%nmwﬁf W#1d%e nost
common treatnent. Since 1990, 20 AZT has al so been prescribed to healthy

HI'V ant i bodirap@shd b¥8y B&AFRITRht Mfedtions or kill cancerous cells. This weakens

the immune system and allows opportunistic infections.

Although there are treatments for AIDS that can slow the

course of the disease, there is currently no publicly available vaccine for

10  HIV or cure for HIV or AIDS. The only known methods of prevention are
based on avoiding exposure to the virus or, failing that, an antiretroviral
treatment directly after a highly significant exposure, called post-exposure

prophylaxis (PEP).

Antiretroviral treatment reduces both the mortality and the

15 morbidity of HIV infection, but these drugs are expensive and routine
access to antiretroviral medication is not available in all countries. It also

has very unpleasant side effects including diarrhea, malaise, nausea and
fatigue. In the absence of antiretroviral therapy, the average time of

progression from HIV infection to AIDS is almost ten years, depending on



prevent AIDS. The rationale is to inhibit H'V DNA synthesis at doses that
do not inhibit cell DNA synthesis (Chiu et al.: The toxicity of

azi dot hynwoi2oe/08623) on hurman and animal cells in cul t uPETAB20@NFNEIR r at i ons
used for antiviral therapy, Cenetica 95: 103-109, 1995). 5However, in view
of its inherent cytotoxicity and hematol ogic toxicity, AZT has been
questioned as an acceptable anti-H 'V drug (Chiu et al. nentioned above and
Clotet et at.: Toxicity of Zidovudine (AZT) in patients with AIDS. Int Conf
AIDS 4-9; 5: 338 1989). Several independent studies reported that AZT is
toxic to 10 human cells in culture, i.e. that the half inhibitory doses (ID
50) ranged between 1 and 50 M I n accordance with these results, life

t hr eat eni ngtheoRi\esegtypachodithe ayaeageasurvwak ipenpfier daveleaingmi&Sl ie at r ophy,
denentia, hepatitis and nortality, has been docunented in humans treated
with 20 to §QyMBETImohttR. the advisability of AZT as an anti-H'V drug can
be 15reconsidered (Chiu et al. nentioned above). Research to

i nprove current treatnments includes decreasing side effects of current

drugs, further sinplifying, dr I egi . I Pr.Qv dher.ence nd

determ ning the bestt%%aﬂeHEQHanfgﬂ?ﬁgﬁg#ggK%gﬁgﬁﬁﬂgﬁﬁgﬂgg¥f¥¥§ﬁce. 5 THE
| NVENTI ON The present invention refers to the use of ingenol
and | anost aar®jr2drodirahti@®rapy, do gpoenad ssonzgrisinghedmbimiakions ésr, "cockt@dsihosi t i ons
therewith, for the effective treatnment of AIDS significantly w thout the
5dr awb_acé<s gcﬂ%mi}['\gpo% %ctqug\ét thrge 8&%?”?&05%@% Gt ¥ast two tmo)es of Wt hout
excl udi ng any othér, adequate 1 ngen conpounds are one or re of

3-(2, 4, 6-dodecatrienoyl)-ingenol, 3-(2,4,6,8- tetradecatetranoyl)-i ngenol,
phar maceut i gatlifeyrovirebggeths.e salts thereof, isoners, pol ynorphs, solvates or
hydr ates, prodrugs or netabolites 10t hereof. I ngenol conpounds
can be obtained for instance from Euphorbi aceae plants, or by chem cal

synthesis, the path Rehn@herdrelecuatit ndre pisistense WitlortheAgqued ehengenol

conpounds may, for instance, be provided as a fraction of a polar solvent

extract of an.Euphorbi aceae glant lqlatex ac ordiggfto i_nternational patent
som e | LIi

publ i cat i on™AS 2687608 618Y e people "doy pRG RENEUE AT GNERSH RV |
adequat e | anost a- 8, 24-dien-3- ols are one or nore of euphol (RN 514-47-6),
tirucal |l ol {HesbpidheGreasomntbrl mmoatike@ncé RINd7RerbPeld)stepdeanraeaidd.cal | y
acceptabl e salts thereof, isonmers, crystals and pol ynorphs, solvates and
hydr at €30 pﬂ/%?éruggs%cl%social issues include poor access to medical care, inadequate

social supports, psychiatric disease and drug abuse. Antiretroviral therapy

regimens can also be complex and thus hard to follow, with large numbers

of pills taken frequently. Side effects can also deter people from persisting

with antiretroviral therapy, these include lipodystrophy, dyslipidaemia,

15 diarrhea, insulin resistance, an increase in cardiovascular risks and birth

defects.

Since 1987, chronic administration of AZT and similar
nucleoside analogs has been prescribed to AIDS patients to inhibit human
immunodeficiency virus (HIV) as the most common treatment. Since 1990,

20 AZT has also been prescribed to healthy HIV antibody-positive persons to



6 netabolites thereof. Lanosta-8,24-dien-3-0ls can be obtained for instance
from Euphor bi aceae plants, or by chem cal synthesis, the path being

i rrel evarwotol1trdses2snvent i on. Adequat e m xt ures @CTiIRamodozIsand

| anost a- 8, 24-dien-3-0ls range 5 from 1:100 to 100:1, particularly 1:50 to
50:1, nore particularly 1:10 to 10:1, nore particularly 1:4 to 4:1.
Therefore, in a first aspect, the invention concerns the use of ingenol
and/ or | anost a-8, 24-di en-3-0l conpounds for the production of

phar maceuti cal conpositions that inhikit the human i munodefici ency 10virus
replication, i.e. useful in the treatnment of H 'V infections, AlIDS.

The i ngenol and | anost a-8, 24-di en-3-0ls conpounds of the invention, their

m xt ures andreyenpddds.i hesratomple '§itﬁdnhi4péfrﬂ‘|g£@bk°d$mh@%5 ehdopes/Edti on, can
be admi nistered to the subject in need of treatnent in any adequate way,

enteral or pIRBRNMIL cell DRALIhBNeSR @hiu LOR!: TRk toiic) LPRAGSHTR]idine _
subcut aneous, intraperitontal, Intravenous, by infiltration, by inhalation,
transdermal , transnucosal, intramuscul ar, intrapul nonary, vaginal, rectal,
i nt r aocul ar (AZDh@®ns iymongead onpret celln i Fyltwgedt SPRCaNANESIans Wedi st rat i on
in the present invention are topically and systemcally (infiltration,
oral, inhal gkdiQrulerapyalendticarsrensrlob, 1945, i ngenol 20 conpounds of the

i nvention can be conprised in slow or controlled 7 release conpositions.

Known adj uvants and exci pients can be utilized in ingenol conpounds

cont ai nipg conpositi - A - for J fornms

usef ul f"gr t he corrpo@? ieg%ngnﬁ gIeg{ gﬂ&?bgq%ﬁ%"??%gﬁcﬁ?%w %gdnhgrgﬁfcgg%'& in the
publ i cation Rem ngton's Pharmaceutical 5Sci ences, Mack Publi shing,

1965- 1990. toxicity, AZT has heencestisned ensnaicce ptablagrtntilddrea(Chie et

adm nistered to patients as solids, liquids or sem-1liquids, tablets,

capsul es, pill HE&YQP I NS+QL j - si ons and
any ot her uésl'efrlﬁffn novvn%Bﬂ\gé %ﬁgegﬁf%igf%%éi%ﬁgbﬁg% ta?rvﬁ?&'?hg%ﬁ%osi tions

m ght contain 10 further active agents, for instance antibiotics, depending
on the desiP@derds néx AlDSont&oalf % 5t 38 1889%)as tabl ets or capsul es (both
soft and hard capsul es), the ingenol conpounds can be conbined with
pharmaceutically acceptable inert vehicles, such as |actose, starch,
sucrose, glucose, neSdudralcaldepkndent ragies ireporsédahat AZTdiscedxic wm
phosphat e, cal ci um phosphate, 15 mannitol, sorbitol, and simlars; for oral

it ot RnohIPghlelly G el i<l 05 e BIERRRED CRELT D SE vaBefi o v

aggl onerating agents, lubricant agents, disintegrating agents, color and
fragrance chetwenatided 3buivhdnmckonsaece Gothrbmesagglsoiterlde ithgpadgeings ar e
gl ucose, [beta]-lactose, corn 20 sweeteners, natural or synthetic guns such

as gum ar ab{og(?citytihglglaﬁﬁagnértbrﬂfa, leukopenia, nausea, muscle atrophy, dementia,

hepatitis and mortality, has been documented in humans treated with 20
to 60 uM AZT, i.e. the advisability of AZT as an anti-HIV drug can be

15 reconsidered (Chiu et al. mentioned above).

Research to improve current treatments includes decreasing
side effects of current drugs, further simplifying drug regimens to improve
adherence, and determining the best sequence of regimens to manage

drug resistance.



8 sodi um al gi nate, carboxynethyl cel |l ul ose, pol yethyl ene glycol, wax and
simlars. Lubricants include sodiumol eate, sodium stearate, nagnesium

st ear at e,weadiwnss42enzoat e, sodi um acet ate, sodi um chl or ipde/IBRI1&DIWEYr ant s

i nclude starch, nethyl cellul ose, agar, bentonite, xanthan 5gum and
simlars. The conpositions concerned in the invention can al so
be adm nistrated as |iposones or coupled with soluble polyners as vehicles.
Li qui d dosage fornms for oral adm nistration nay conprise col orants and

edul corants to increase acceptance by spatients. Acceptable 10 vehicles for

wat er dosage forns are, water, an appropriate oil, a saline solution,
aqueous dextrose, other sugar solutions and glycols as propyl ene glycol or
pol yet hyl ene gl ycol s, phosphate BHEANYENTION I n anot her aspect, the
i nvention concerns a nethod to inhibit the human i mmunodefi ci ency virus
replication, i.e. for the treatnent of 15 human i nmunodefi ci ency virus

i nfections, such as B Jresaitd imehhiod cefeps itei tige tuse afiningeseélr andon to a
patient of a pharmacol ogi cal effecti ve anount of the conpounds according to

(e B oot B b PG ABGRLOU el SARRLEHE EAkAfons” X o

| anost a- 8, 24- di en- 3- ol s, or their 20 m xtures, corresponds to a dosage of
0.001 to Zoﬂﬁeragitberfomgw&)ieffpati‘reamreatmemeiogrAIDstigrnﬁcmlwmrimoiungeaol s, or
one or nore | anosta-8,24-dien-3-0ls, or their mxtures, adm nistered to

such a p?t'8&%ﬂ%ﬁﬁs?ﬁmﬁRr§J£HﬂRf§ ﬂggﬁﬂﬁ%é%?ﬁvg Though the foll ow ng

exanpl es” are concrete emb ntion, they do not in any
way i npose Ilnltatlons toit, other t han what |s expressed in the clains

presented further on, .In the t t hat Bgllo co nPound euphol a
menber of the | anost\ﬁ”é‘oé‘ﬁ ‘?ﬂ‘rc L Ny 14 “IaFe d)'?ﬁeé}? MR % ned, and

it is to be understood that thls is done si rrply for ease of reference and
no ot her | amest an8, 2 dimene 3-ofl IOIP@IBcdeitriémsy|Libgehols rRe@sHB,8-excl uded

fromthe invention.
tetradecatetranoyl)-ingenol, pharmaceutically acceptable salts thereof,

isomers, polymorphs, solvates or hydrates, prodrugs or metabolites

10 thereof.

Ingenol compounds can be obtained for instance from
Euphorbiaceae plants, or by chemical synthesis, the path being irrelevant
to the invention. Adequate ingenol compounds may, for instance, be
provided as a fraction of a polar solvent extract of an Euphorbiaceae plant

15 latex according to international patent publication WO 2007000618.

Without excluding any other, adequate lanosta-8,24-dien-3-
ols are one or more of euphol (RN 514-47-6), tirucallol (RN 514-46-5) and
lanosterol (RN 79-63-0), pharmaceutically acceptable salts thereof,

isomers, crystals and polymorphs, solvates and hydrates, prodrugs or



VI RUS AND CELLS Mononucl ear cells of peripheral blood (MCPB)
wer e obtai ned from healthy donors by the Ficol -H paque gradi ent of density
nmet hod ( Hyetopzgee3 Chem Signma. Co., USA). Those cel | s weraBroge/sisgended in
15 RPM 1640 nedi um (source: Sigma-Aldrich, USA)) supplenented with 10%

i nacti vated bovine fetal serum (source: HyCd one, USA), penicillin (100
Um), streptomycin (100 g/nl), 2 mMglutam ne, stinulated with 5g/nl of
phyt ohemaggl utinin (PHA, source: Sigma-Aldrich, USA) for 2 to 3 days,
washed and again kept in a culture nedi umcontaining 5U nml of 20hunman
reconmbi nant interleukin-2 (source: Sigma Aldrich, USA). MCPB (3 x 1.0 106)
were distributed in plates with 48 wells in RPM nmedi um wi t hout serumfor 1
hour in at nepikgldevthasepiobanaitady24-dierPiokaean b wblained fert isgtaniceh di sti nct
tropi sns for chenokine receptors, nanmely CCR5-tropic (R5- tropic) were
used. 5 TESTSOEGRLHARCVHARLL! Y b XTHo AN BibEeT YR path being . _The
effect of the 1solates upon cellular viability was evaluated by The XTT

met hod (2, 3-bis [2-met hoxy-4-nitro-5-sul phophenyl ]

2Ht et r azol i tirglewB6R &de iNVEBtioBource: Sigma). In order to test the effect of
t he conpounds on the mtocondrial activity, MCPB of normal individuals 10
(2x105 cel | s/ 20 dbigBtd Inixture® !5t iageMbls NarRP |aMRIst£.8,28 (8en FoIcFahguer €

subj ected to different concentrations of the substances (0.5 g/nL, 5
p.g/m., 20 p.g/nL, 40 .g/rrL, 80 p. g/, 160 p.g/nm., 320 p.g/nL and 640

g/ L) du?i n€§°5“ £3d0P @aE%.tlApafwlaéWdléP ionpQ lp@erePartiRelayi 4 P 4P activity
was determ ned by colorinetry by the addition of 50nlL of the XTT 15

sol ution, angt1!mRréeSkidusariel @ tamadyzed by the readi ng of absorbance at
450nm (according to Scudiero et al, 1988, Cancer Res. 48:4827-4833).

ANTI -HI V-1 I NH BI TORY ACTIVITY MCPB MCPB were infected with R5 isol ates,
using 5 to 10 ng/ m 2 VA k : j 5./l of
IL-2 and plated in p ae[ré‘gbrgf ﬁ]lefIXS/etlja]sgégt2qﬁéj%%h@gmygﬁ%%%ﬂe:%qul plicate,
and treated with the concentrations indicated for the tested conmpounds (0.5
g/ m, 1.0 ginganol snd/ay lapestasn24rdian:-3-opGognanndard@r 4be gorofuytionted cul tures
were kept at 37C in 5%

pharmaceutical compositions that inhibit the human immunodeficiency

10 virus replication, i.e. useful in the treatment of HIV infections, AIDS.

The ingenol and lanosta-8,24-dien-3-ols compounds of the
invention, their mixtures and compositions comprising them according to
the invention, can be administered to the subject in need of treatment in
any adequate way, enteral or parenteral, including oral, topical,

15 transdermal, subcutaneous, intraperitonial, intravenous, by infiltration, by
inhalation, transdermal, transmucosal, intramuscular, intrapulmonary,
vaginal, rectal, intraocular, and sublingual. Particularly adequate ways of
administration in the present invention are topically and systemically
(infiltration, oral, inhalation by spray, transdermal). The ingenol

20 compounds of the invention can be comprised in slow or controlled



5 CO2 atnosphere for seven days and the viral response was neasured by the
dosage of p24 by ELISA (Enzynme Li nked | mmunoSor bent Assay | nformation).
RESULT OPWORR11BISBBIANCE TESTS Cl TOTOXI CI TY AND ANTI RETREXTHRBLo14&EHASS 10The
anal yses were carried out in nononuclear Cells of peripheral blood (MCPB),
wherein the cytotoxicity assays were evaluated by XTT and the assays of
inhibition of the viral response were eval uated by ELI SA CC50
(50% cyt ot oxi c concentration) indicates the concentration of 15 the tested
substance able to keep viable 50% of t/e cells. EC50 (50% effective
concentration) is concentration of the substance able to inhibit 50% of the
viral particle production. 12 The results of table 1 below, also
shown in fiakeaselcompositiens Krewn adivrpisrandexcipients can be utilized in

3-(2, 4, 6-dodecatrienoyl)-ingenol and 3-(2, 4,6, 8-

tetradecat eﬁwrg@HQDdllérinPBlGH@é , chbh@fibjRgf TSRS a- Pal aFef%FEn\é%ntfo‘?;(t ract of

an Euphor bi aceae pl an atex, as described in international patent 5

publ i cation WD 2007000618. Lab Code: 4511 Table 1 Concentration p.g/ml
Vi abi | i ty oplpangaceutical dosage forms useful for the compositions related to the

invention can be found in the publication Remington's Pharmaceutical

5 Sciences, Mack Publishing, 1965-1990.

The compositions of the invention can be administered to
patients as solids, liquids or semi-liquids, tablets, capsules, pills, powder,
granules, suspensions, emulsions, dispersions and any other useful known
pharmaceutically acceptable form. The compositions might contain

10 further active agents, for instance antibiotics, depending on the desired
effect. For oral administration as tablets or capsules (both soft and hard
capsules), the ingenol compounds can be combined with pharmaceutically
acceptable inert vehicles, such as lactose, starch, sucrose, glucose, methyl
cellulose, magnesium stearate, dicalcium phosphate, calcium phosphate,

15  mannitol, sorbitol, and similars; for oral administration in the liquid form,
the ingenol compounds can be combined with ethanol, glycerol, water,
and similars. When desired or necessary, agglomerating agents, lubricant
agents, disintegrating agents, color and fragrance can be added to the
mixture. Common agglomerating agents are glucose, [beta]-lactose, corn

20 sweeteners, natural or synthetic gums such as gum arabica, tragacanth or



99 5 93 20 90 40 84 80 72 160 52 320 31 640 9 CC50 = 167p.g

WO 2011/086423 PCT/IB2010/050198

sodium alginate, carboxymethylcellulose, polyethylene glycol, wax and
similars. Lubricants include sodium oleate, sodium stearate, magnesium
stearate, sodium benzoate, sodium acetate, sodium chloride.
Disintegrants include starch, methyl cellulose, agar, bentonite, xanthan

5 gum, and similars.

The compositions concerned in the invention can also be

administrated as liposomes or coupled with soluble polymers as vehicles.

Liquid dosage forms for oral administration may comprise

colorants and edulcorants to increase acceptance by patients. Acceptable

10 vehicles for water dosage forms are, water, an appropriate oil, a saline

solution, aqueous dextrose, other sugar solutions and glycols as propylene
glycol or polyethylene glycols, phosphate buffer.

In another aspect, the invention concerns a method to inhibit

the human immunodeficiency virus replication, i.e. for the treatment of

15 human immunodeficiency virus infections, such as AIDS, said method

comprising the administration to a patient of a pharmacological effective

amount of the compounds according to the present invention in a

pharmacologically acceptable carrier. A example of adequate amount of

one or more ingenol or one or more lanosta-8,24-dien-3-ols, or their

20 mixtures, corresponds to a dosage of 0.001 to 2000 mg per kg of patient



EXAMPLE 2: I NHI BI TION OF VI RAL RESPONSE OF | NGENOLS | oThe results of table
11, also shown in figure 2, relate to a 1:1 m xture of 3-

(2, 4, 6- dosiocatwasen?dyl ) - i ngenol and 3-(2, 4, 6, 8- tetradecaCetiBzZNeYionds ngenol ,
froman active fraction of a polar solvent extract of an Euphorbi aceae

pl ant |atex as described in international patent publication WO 2007000618.
Lab Code: 4511 13 Table Il Concentration g/nml Viability %0,5 13 1.0 19
5.0 21 10

9

weight of one or more ingenols, or one or more lanosta-8,24-dien-3-ols, or
their mixtures, administered to such a patient one or more times a day.

EXAMPLES

Though the following examples are concrete embodiments of the
5 invention, they do not in any way impose limitations to it, other than what

is expressed in the claims presented further on. In the text that follows,

the compound euphol, a member of the lanosta-8,24-dien-3-ol family, will

often be mentioned, and it is to be understood that this is done simply for

ease of reference, and no other lanosta-8,24-dien-3-ol compound is, for
10 this reason, excluded from the invention.

VIRUS AND CELLS

Mononuclear cells of peripheral blood (MCPB) were obtained
from healthy donors by the Ficol-Hipaque gradient of density method
(Hystopaque, Chem Sigma. Co., USA). Those cells were re-suspended in

15  RPMI 1640 medium (source: Sigma-Aldrich, USA)) supplemented with 10%
inactivated bovine fetal serum (source: HyClone, USA), penicillin (100
U/ml), streptomycin (100 pg/ml), 2 mM glutamine, stimulated with
5ug/ml of phytohemagglutinin (PHA, source: Sigma-Aldrich, USA) for 2 to
3 days, washed and again kept in a culture medium containing 5U/ml of

20 human recombinant interleukin-2 (source: Sigma Aldrich, USA). MCPB (3 x



34 20 48 40 72 EC50 = 28 p.g/nl EXAMPLE 3 - CITOTOXIC TY COF

LANOSTA- 8, 24-DI EN- 3- OLS 5The results of table 111, also shown in figure 3,
rel ate towve2ninse2e of about 92% euphol and 8%tirucal | @CT/IB2bo/Codes 4SI .
Table 11l Concentration p.g/nml Viability %0,5 97

10

10°%) were distributed in plates with 48 wells in RPMI medium without
serum for 1 hour in atmosphere of 5% CO, at 372 C. Primary HIV-1 isolated
with distinct tropisms for chemokine receptors, namely CCR5-tropic (R5-
tropic) were used.

5  TESTS OF CELLULAR VIABILITY (XTT AND BLUE TRYPAN)

The effect of the isolates upon cellular viability was evaluated
by the XTT method (2,3-bis [2-methoxy-4-nitro-5-sulphophenyl] 2H-
tetrazolium-carboxanilide, source: Sigma). In order to test the effect of the
compounds on the mitocondrial activity, MCPB of normal individuals

10 (2x105 cells/200ul/well), in plates with 96 wells, 37°C, 5% CO2) were
subjected to different concentrations of the substances (0.5 pg/mL, 5
ug/mL, 20 pg/mL, 40 pg/mL, 80 pg/mL, 160 pug/mL, 320 pg/mL and 640
ug/mL) during 3 to 7 days. At the end of this period, the cellular activity
was determined by colorimetry by the addition of 50ml of the XTT

15 solution, and the results were analyzed by the reading of absorbance at
450nm (according to Scudiero et al, 1988, Cancer Res. 48:4827-4833).

ANTI-HIV-1 INHIBITORY ACTIVITY
MCPB

MCPB were infected with R5 isolates, using 5 to 10 ng/ml of AG p24 HIV-1

20 for 2 to 3 hours. The cells were washed 3 times, re-suspended in culture



5 92 20 88 40 75 80 62 160 45 320 38 640 5 CC50 = 138 p.g/nl

WO 2011/086423 PCT/IB2010/050198

11

medium supplemented with 5u/ml of IL-2 and plated in plates of 96 wells
(2 x 10° cells/200u! in triplicate, and treated with the concentrations
indicated for the tested compounds (0.5 pg/mL, 1.0 ug /mL, 5.0 ug /mL, 10
ug /mL, 20 pug /mL and 40 pg /mL). The cultures were kept at 37°C in 5%

5 CO, atmosphere for seven days and the viral response was measured by
the dosage of p24 by ELISA (Enzyme Linked ImmunoSorbent Assay
Information).

RESULT OF THE SUBSTANCE TESTS

CITOTOXICITY AND ANTIRETROVIRAL ASSAYS

10 The analyses were carried out in mononuclear Cells of
peripheral blood (MCPB), wherein the cytotoxicity assays were evaluated
by XTT and the assays of inhibition of the viral response were evaluated by

ELISA.

CC50 (50% cytotoxic concentration) indicates the concentration of

15 the tested substance able to keep viable 50% of the cells.

EC50 (50% effective concentration) is concentration of the

substance able to inhibit 50% of the viral particle production.

EXAMPLE 1 - CITOTOXICITY OF INGENOLS



14 EXEMPLE 4: I NH BI TI ON OF VI RAL RESPONSE OF LANOSTA- 8, 24- Dl EN- 3- OLS The
results of table IV, also shown in figure 4, relate to a m xture of about
92% euphovoand/®6428i r ucal | ol - Lab Code: 4SI 5Tabl e |V @omaBrue/esoisn ri g/ nil
Inhibition %0,5 19 1.0 24 5.0 39 10 45

12

The results of table | below, also shown in figure 1, relate to a 1:1
mixture of 3-(2,4,6-dodecatrienoyl)-ingenol and 3-(2,4,6,8-
tetradecatetranoyl)-ingenol, from a fraction of a polar solvent extract of
an Euphorbiaceae plant latex, as described in international patent

5 publication WO 2007000618. Lab Code: 4Sl|

Table |
Concentration | Viability
pg/ml %
0,5 99
5 93
20 20
40 84
80 72
160 52
320 31
640 9

CC50 = 167ug

EXAMPLE 2: INHIBITION OF VIRAL RESPONSE OF INGENOLS

10 The results of table IlI, also shown in figure 2, relate to a 1:1 mixture of 3-
(2,4,6-dodecatrienoyl)-ingenol and 3-(2,4,6,8- tetradecatetranoyl)-ingenol,
from an active fraction of a polar solvent extract of an Euphorbiaceae
plant latex as described in international patent publication WO

2007000618. Lab Code: 4SlI



20 62 40 89 EC50 = 16 p.g EXAMPLE 5 - CITOTOXICI TY OF M XTURES OF | NGENCLS
AND LANOCSTA-8, 24-DI EN-3-OLS 10 The results of table V, also shown in figure
5, rel at ewbaom/dsat2anol extract of Euphorbia tirucalli | @CeAB20a@nmessi ng
approxi mately 70% euphol, 10% tirucallol, 10%

3-(2, 4, 6-dodecatrienoyl)-ingenol and 10% 3-(2, 4, 6, 8-

tetradecat etranoyl)-i ngenol (such percentages take into account only the
conpounds of the invention thenselves, not the remai ning of the 15extract).
Lab Code 4T. 15 Table V Concentrationsp.g/mL Viability %

Table Il
Concentration Viability
pg/ml %

0,5 13
1.0 19
5.0 21
10 34
20 48
40 72

EC50 = 28 pg/ml

EXAMPLE 3 - CITOTOXICITY OF LANOSTA-8,24-DIEN-3-OLS

5 The results of table Ill, also shown in figure 3, relate to a mixture of

about 92% euphol and 8% tirucallol. Lab Code: 4SlI.

Table Il
Concentration Viability

pg/ml %
0,5 97
5 92
20 88
40 75
80 62
160 45
320 38
640 5

CC50 =138 pug/ml
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EXEMPLE 4: INHIBITION OF VIRAL RESPONSE OF

LANOSTA-8,24-DIEN-3-OLS

The results of table IV, also shown in figure 4, relate to a mixture of about

92% euphol and 8% tirucallol - Lab Code: 4SI

5 Table IV
Concentration Inhibition
pg/ml %
0,5 19
1.0 24
5.0 39
10 45
20 62
40 89
EC50 = 16 pg

EXAMPLE 5 - CITOTOXICITY OF MIXTURES OF INGENOLS

AND LANOSTA-8,24-DIEN-3-OLS

10 The results of table V, also shown in figure 5, relate to a butanol extract of
Euphorbia tirucalli latex, comprising approximately 70% euphol, 10%
tirucallol, 10% 3-(2,4,6-dodecatrienoyl)-ingenol and 10% 3-(2,4,6,8-
tetradecatetranoyl)-ingenol (such percentages take into account only the
compounds of the invention themselves, not the remaining of the

15  extract). Lab Code 4T.



CC50 = 44p. g/ mL EXEMPLE 6: | NHI BI TION OF VI RAL RESPONSE OF M XTURES OF

| NGENCLS AND LANOSTA- 8, 24- Dl EN- 3- OLS 5The results of table VI, also shown
in figurew6,20r@i8ed2@¢ to a pol ar sol vent extract of EuphoiPbiraBriie/awmadd i

| at ex, conprising approximately 70% euphol, 10%tirucallol, 10%

3-(2, 4, 6-dodecatrienoyl)-ingenol and 10% 3-(2, 4, 6, 8-

tetradecat etranoyl)-i ngenol (such percentages take into account only the
conpounds of the invention thenselves, not the renmaining of the lo

extract). Lab Code 4T. Table VI Concentration p.g/nl Inhibition %0,5 2 1.0

4,8 5.0 12,5
Table V
Concentration | Viability
pg/ml %
0,5 97
5 86
20 74
40 59
80 43
160 22
320 10
640 0

CC50 = 44pug/ml

EXEMPLE 6: INHIBITION OF VIRAL RESPONSE OF MIXTURES OF

INGENOLS AND LANOSTA-8,24-DIEN-3-0OLS

5 The results of table VI, also shown in figure 6, relate to a polar solvent
extract of Euphorbia tirucalli latex, comprising approximately 70% euphol,
10% tirucallol, 10% 3-(2,4,6-dodecatrienoyl)-ingenol and 10% 3-(2,4,6,8-
tetradecatetranoyl)-ingenol (such percentages take into account only the
compounds of the invention themselves, not the remaining of the

10  extract). Lab Code 4T.

Table VI
Concentration Inhibition
pg/ml %

0,5 2
1.0 4,8
5.0 12,5




16 10 29 20 47 40 62 EC50 = 31p.g/m Description of the extract nmade
from Euphorbia tirucalli extract, utilized in exanples 5 and 6: to fresh

| at ex di IwOed111088428n wat er, hexane i s added, to obtain ®cagbteac/nimmes The
insol ubilized material is washed several 5 tinmes with water and filtered.
The obtained material is submtted to a m xture of butanol and hexane, the
nore pol ar substances renmaining in the butanol, which is then separated
fromthe hexane, filtrated and finally w thdrawn by evaporati on. COMVENTS
10 Table VII bel ow sunmarizes the resufts of exanples 1 to 6 above. ESSAY
Cellular viability CC50 p.g/m %viral replication inhibition EC50 p.g/nl

10 29
20 47
40 62

EC50 = 31pg/ml

Description of the extract made from Euphorbia tirucalli extract,
utilized in examples 5 and 6: to fresh latex diluted 1:1 in water, hexane is
added, to obtain coagulation. The insolubilized material is washed several

5 times with water and filtered. The obtained material is submitted to a
mixture of butanol and hexane, the more polar substances remaining in
the butanol, which is then separated from the hexane, filtrated and finally

withdrawn by evaporation.

COMMENTS

10 Table VIl below summarizes the results of examples 1 to 6 above.

ESSAY Cellular % viral S| Viral
viability replication (CC50/EC50) | replication
CC50 pg/ml | inhibition inhibition by

EC50 pg/ml 40p/mL (%)

Lanosta-

8,24-dien- 138 16 8,6 8,6

3-ols (4Sl)

Ingenols

(4s11) 167 28 5,9 5,9

Mixture of

Lanosta-

8,24-dien- a4 31 1,4 1,4

3-ols and

ingenols

(47)




SI (CC50/ EC50) Viral replication inhibition by 40p./nL (%
Lanost a8, 24-dien- 3-ols (451) 138 16 8,6 8,6 Ingenols (4511) 167 28 5,9 5,9
M xt ur eofwbanngse428, 24- di en- 3- ol sand PCT/IB2010/050198

17

Sl (selectivity index) = CC50/EC50, represents the degree of security in the
use of a drug, therefore the higher the value, the better the effect of the

substance is.

5 ANALYSIS OF THE RESULTS

The results of the examples above show that the compounds of the
invention are capable of inhibiting the production of HIV-1 in mononuclear

cells of peripheral blood (MCPB) evaluated by the ELIZA P24 method.

The higher toxicity seen in the mixture of ingenols and lanosta-8,24-
10 dien-3-ols is not unexpected, as they were not isolated from the about

30% remaining components of the extract of the Euphorbia latex.

But it can be clearly seen that the compounds of the invention and

their mixtures inhibited the production of HIV, with limited toxicity.

It is well understood that, with the help of the teachings and

15 examples presented herein, a person skilled in the art is able to reproduce
the invention in equivalent ways, using the same functions to obtain
similar results, without departing from the scope of the invention defined

in the attached claims.



ingenols (4T) 44 31 1,4 1,4 17 Sl (selectivity index) = CC50/EC50,
represents the degree of security in the use of a drug, therefore the

hi gher thwovalwumse428he better the effect of the substanc@CraB20B8@b&lIsSI S OF
THE RESULTS The results of the exanples above show that the conpounds
of the invention are capable of inhibiting the production of HV-1. in
nmononucl ear cells of peripheral blood (MCPB) eval uated by the ELIZA P24

met hod. The higher toxicity seen in the m xture of ingenols and

| anost a- 8, 24- 10 dien-3-o0ls is not unexpected, as they were not isolated
fromthe about 30% renmai ni ng conponents of the extract of the Euphorbia

| at ex. But it can be clearly seen that the conpounds of the invention
and their mixtures inhibited the pré8dd$on of HV, with limted toxicity.
It is well understood that, with the help of the teachings and 15 exanpl es
presented herein, a person skilled in the art is able to reproduce the

i nvention in équival 68E wlysmultsdyalic tdoenseuredlsf ubleictarhsfrom dlideriats, si m | ar
results, wi thout departing fromthe scope of the invention defined in the

attached clai rrB'Ianc>1s§a-8,24-dien-3-o|s and their mixtures for the production of

pharmaceutical compositions for the prevention or treatment of

5 HIV infections.

2. USE, according to claim 1, wherein said ingenol compounds
are one or more of 3-(2,4,6-dodecatrienoyl)-ingenol, 3-(2,4,6,8-
tetradecatetranoyl)-ingenol, pharmaceutically acceptable salts
thereof, isomers, polymorphs, solvates or hydrates, prodrugs or

10 metabolites thereof.

3. USE, according to claim 1, wherein said lanosta-8,24-dien-3-
ols are one or more of euphol, tirucallol and lanosterol,
pharmaceutically acceptable salts thereof, isomers, crystals and
polymorphs, solvates and hydrates, prodrugs or metabolites

15 thereof.

4. USE, according to claim 1, of mixtures of ingenols and lanosta-
8,24-dien-3-ols in the range from 1:100 to 100:1, particularly 1:50 to

50:1, more particularly 1:10 to 10:1, more particularly 1:4 to 4:1.



CLAIMS 1. USE ofnulticyclic conpounds sel ected fromingenols,

| anost a- 8, 24-di en-3-0ls and their m xtures for the production of

phar macewpDcal/msetzposi ti ons for the prevention or treat memiBz0/BidIdS
infections. 2. USE, according to claim1, wherein said ingenol conpounds
are one or nore of 3-(2,4,6-dodecatrienoyl)-ingenol, 3-(2,4,6, 8-
tetradecat etranoyl)-i ngenol, pharmaceutically acceptable salts thereof,
i soners, polynorphs, solvates or hydrates, prodrugs or 10netabolites
thereof. 3. USE, according to claim liowherein said | anosta-8, 24-di en- 3-
ols are one or nore of euphol, tirucalloland | anosterol,

phar maceutically acceptable salts thereof, isoners, crystals and

pol ynor phs, sélvatesNEﬁHO%JQFdhésve@mmﬁﬁugéfﬂV inteciionlsi mewraibt srifleof . 4.
USE, according to claim1, of mxtures of ingenols and | anosta-

8, 24-di en- 3-ol s jaHde E&rﬂgﬁsésr Offel: 30Qirdidrdh Lo PH t hstbitr | ¥r 1550 to
50:1, nore particularly 1:10 to 10:1, nore particularly 1:4 to 4:1. 19

5. Method for the treatnment of H 'V infections, wherein said nmethod conprises
the adni ni st rat iRharMgcalopisel eftechive aameaniaeioliBEANCAI caPPeerds dnafount of

i ngenol conpounds in a pharnmacol ogically acceptable carrier. 56. Met hod

according to cl 3nErmac¥Reicliya&iotadBgsnr.

5 6. Method according to claim 5, wherein said ingenol
compounds are one or more of 3-(2,4,6-dodecatrienoyl)-ingenol, 3-
(2,4,6,8- tetradecatetranoyl)-ingenol, pharmaceutically acceptable
salts thereof, isomers, crystals and polymorphs, solvates and

hydrates, prodrugs or metabolites thereof.

10 7. Method for the treatment of HIV infections, wherein said
method comprises the administration to a patient of a
pharmacological effective amount of lanosta-8,24-dien-3-ols

compounds in a pharmacologically acceptable carrier.

8. Method according to claim 7 wherein said lanosta-8,24-dien-

15 3-ols are one or more of euphol, tirucallol and lanosterol,
pharmaceutically acceptable salts thereof, isomers, crystals and
polymorphs, solvates and hydrates, prodrugs or metabolites

thereof.



conpounds are one or nore of 3-(2,4, 6-dodecatrienoyl)-ingenol, 3- (2,4,6,8-
tetradecat etranoyl)-i ngenol, pharmaceutically acceptable salts thereof,

i somer s, woystiass42and pol ynor phs, sol vates and hydr at es PCpABZI10/093980r

met abolites thereof. 107. Method for the treatnment of H V infections,
wherein said nethod conprises the admnnistration to a patient of a

phar macol ogi cal effective anmount of | anosta-8,24-dien-3-0ls conpounds in a
phar macol ogi cal |y acceptable carrier. 8. Method according to claim7 wherein
said | anosta-8,24-dien- 15 3-ols are2ene or nore of euphol, tirucallol and
| anosterol, pharmaceutically acceptable salts thereof, isoners, crystals
and pol ynor phs, solvates and hydrates, prodrugs or netabolites thereof. 20
9. Method for St he trbethedhtfopfthel reptment jodndlVwideetionss shereist Basd conpri ses
the adm nistration to a patient of a pharnacol ogi cal effective anmount of

m xtures of i ”g%é’ﬂho@”dcdrﬁgﬁﬁsa'§7e2428’r!n‘?rﬂ§t$ét%r?Owowaﬁbﬂéﬁha&f’m‘ém ogicall'y
5acceptable carrier. 10. thod according to claim?9 erein one said

m xture of ingenol and | anosta-8, 24-di en-3-0l conpounds conprises: (A) one
or nor eof 3- (2, 4, eh@smesdlegicehgffectivagameuns- ¢H mixgurgs of ingenol and
tetradecatetranoyl)-i ngenol, pharmaceutically acceptable salts 10 thereof,
i somers, crystalignaRslepd-yiERrnks. eshyslcs and h%draér?a?rmd%ﬂié]ﬁdvéﬂﬁ and

met abol ites thereof; (B) are one or more of euphol, tirucallol and

| anost erol, phar maceuk)i cally acceptable salts thereof, isonmers, crystals
and pol yiror phs, 2S6FRA3PESCHHB - hydr at es, prodrugs and metabolites thereof
and the ratio between A and B are in the 15range from 1:100 to 100: 1,
particularly 1:50 to 50:1, nore particularly 1:10 to 10:1, nore
particularly 104 to Wethod lccousting do adaior @ wheteincorsd said mhidued ofsai d

m xture conprises

ingenol and lanosta-8,24-dien-3-ol compounds comprises: (A) one
or more of 3-(2,4,6-dodecatrienoyl)-ingenol, 3-(2,4,6,8-
tetradecatetranoyl)-ingenol, pharmaceutically acceptable salts
10 thereof, isomers, crystals and polymorphs, solvates and hydrates,
prodrugs and metabolites thereof; (B) are one or more of euphol,
tirucallol and lanosterol, pharmaceutically acceptable salts thereof,
isomers, crystals and polymorphs, solvates and hydrates, prodrugs
and metabolites thereof; and the ratio between A and B are in the

15 range from 1:100 to 100:1, particularly 1:50 to 50:1, more

particularly 1:10 to 10:1, more particularly 1:4 to 4:1.

11. Method according to claim 9 wherein said mixture comprises
about 70% eufol, 10% tirucallol, 10% 3(2,4,6-dodecatrienoyl)-

ingenol and 10% 3-(2,4,6,8- tetradecatetranoyl)-ingenol, in weight.



about 70% eufol, 10%tirucallol, 10% 3(2, 4, 6-dodecatrienoyl)- ingenol and
10% 3-(2, 4,6, 8- tetradecatetranoyl)-ingenol, in weight. 21 12.Mthod,
accordi ngvoaoarmse2B clains 5 to 11, wherein said effectipce/BIOUNi01Iy one or
nore ingenols, |anosta-8,24-dien-3-0ls or their mxture, is 0.001 to 2000

ng per kg of patient weight, adm nistered to such a patient one or nore
times a day.

21
12. Method, according to one of claims 5 to 11, wherein said
effective amount of one or more ingenols, lanosta-8,24-dien-3-ols

or their mixture, is 0.001 to 2000 mg per kg of patient weight,

administered to such a patient one or more times a day.



