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~ Selective toxicity of E. peplus crude sap to prostate cancer cell lines
‘(LNcap, PC-3, DU145) compared with normal fibroblasts (NFF)
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‘Topical Treatment of DU145 Tumours on Nude mice
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Topical Tréatment of PC-3 Tumours on Nude mice
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IL Treatment of PC-3 Tumours on Nude mice -
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IL Treatment of DU145 Tuhwurs on Nude mice
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TREATMENT OF PROSTATE CANCER

FIELD OF THE INVENTION

[0001] The present invention relates generally to chemical
agents useful in treatment and prophylaxis of prostate cancer
or a related cancer or condition or in the amelioration of
symptoms resulting from or facilitated by prostate cancer or
a related cancer or condition in a mammalian animal includ-
ing human or pR;mate. More particularly, the present inven-
tion provides a chemical agent of the diterpene family
obtained from a member of the Euphorbiaceac family of
plants or botanical or horticultural relatives thereof or
deRvatives or chemical analogs or chemically synthetic
forms of the agents for use in the treatment or prophylaxis
of prostate cancer or a related cancer or condition or in the
amelioration of symptoms resulting from or facilitated by
prostate cancer or a related cancer or condition in a mammal
and in particular a human. The present invention further
contemplates a method for the prophylaxis or treatment of a
mammalian subject presenting with prostate cancer or a
related cancer or condition or with symptoms of prostate
cancer or a related cancer or condition by topical or systemic
administration of a diterpene obtainable from a member of
the Euphorbiaceae family or botanical or horticultural rela-
tives thereof or a deR ;vative, chemical analog or chemically
synthetic form of the agent. The chemical agent of the
present invention may be in the form of a puR,fied com-
pound, mixture of compounds, a precursor form of one or
more of the compounds capable of chemical transformation
into a therapeutically active agent or be in the form of a
chemical fraction, sub-fraction or preparation or extract of
the plant. The present invention particularly relates to the
treatment of either hormone-resistant or hormone-sensitive
prostate cancer or metastatic prostate cancer using a chemi-
cal agent or fraction from the sap of Fuphorbia peplus. The
chemical agents or chemical fractions of the present inven-
tion may be given alone or in combination with other cancer
symptom-ameliorating chemical or physical agents and/or
other therapeutic interventions including interventionist pro-
cedures.

BACKGROUND OF TIHE INVENTION

[0002] Bibliographic details of the publications referred to
by author in this specification are collected at the end of the
descR ption.

[0003] Reference to any pR;or art in this specification is
not, and should not be taken as, an acknowledgment or any
form of suggestion that this pR;or art forms part of the
common general knowledge in Australia or any other coun-

try.

[0004] As the most common internal cancer in older men
and the seventh most common cause of death in men of all
ages in developed countR,es, cancer of the prostate is a
seR;ous health problem in terms of drawn-out personal
suffeR ;ng and premature death not to mention the cost to the
health care system. The incidence of prostate cancer appears
to be increasing, over and above improved detection rates in
recent years (Post et al., 1999). Although many men with
cancer of the prostate die from other causes, the high
incidence results in significant morbidity and death directly
from the prostatic tumor. Currently-available therapy
carR,es a significant R,sk of major side effects, including
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incontinence and impotence, and consequently many men
are reluctant to accept treatment at an early stage of the
disease. The need to improve the treatment of prostate
cancer is underlined by the existence of over 150 clinical
trials world wide (Future Oncology, vol. 4, number 3, 1998),
including 34 new or modified products (http://www.phr-
ma.org/pdf/charts/cancer99.pdf).

[0005] Hormone-resistant bony secondaR,es (hrbs) are
universally found in the natural history of advanced prostate
cancer and are resistant to all current chemotherapy. They
cause severe pain, prolonged hospitalization, pathological
fractures, spinal-cord compression and paraplegia, and may
be fatal. External beam radiotherapy is the mainstay of
palliative treatment. However, it can only be used once for
a given bony secondary. A range of bone-seeking com-
pounds can image prostate cancer metastases (Bushnell et.
al., 1999; NorR ;s et al., 1999). Parenteral strontium isotopes
have had limited success for treatment but their use is
limited by their toxicity to the bone narrow, especially
platelets. Bisphosphonates (osteoclast inhibitors) may
decrease the bone pain in a few cases, but again are generally
disappointing and do not increase life expectancy.

[0006] There is a need, therefore, to develop more effec-
tive therapeutic protocols and more efficacious therapeutic
agents to assist in the treatment of this disease.

[0007] Natural product screening is a term applied to the
screening of natural environments for bioactive molecules.
Particularly sought after bioactive molecules are those hav-
ing potential as useful therapeutic agents. Natural environ-
ments include plants, microorganisms, coral and maR, ne
animals. The search for potential therapeutic agents for the
treatment of cancer and infection by pathogenic organisms
remains an important focus.

[0008] The Euphorbiaceae family of plants covers a wide
vaR ety of plants including weeds and other types of plants
of Euphorbia species. There has been a vaR,ety of incon-
clusive reports on the potential effects of the sap of these
plants on a range of conditions as well as promoting
tumoR ;genesis and causing skin and ocular iuR,tation.

[0009] The most intensively studied species of this group
is Euphorbia pilulifera L (synonyms E. hirta L., E. capitata
Lam.), whose common names include pill-beaR ng spurge,
snakeweed, cat’s hair, Queensland asthnma weed and flow-
ery-headed spurge. The plant is widely distR ;buted in tropi-
cal countR,es, including India, and in Northern Australia,
including Queensland.

[0010] A recent report descR;bes selective cytotoxicity of
a number of tigliane diterpene esters from the latex of
Euphiorbia poisonii, a highly toxic plant found in Northern
NigeRa, which is used as a garden pesticide. One of these
compounds has a selective cytotoxicity for the human kid-
ney carcinoma cell line A-498 more than 10,000 times
greater than that of adR,arnycin (Fatope et al., 1996).

[0011] FEuphorbia hirta plants and extracts thereof have
been considered for a vaR, ety of purposes, including tumor
therapy (European Patent Application No. 0 330 094),
AIDS-related complex and AIDS (HungaR, an Patent Appli-
cation No. 208790) and increasing immunity and as an
anti-fungoid agent for treatment of open wounds (German
Patent Application No. 4102054).
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[0012] Thus, wlile there are isolated reports of anti-cancer
activity of vaR;ous Euphorbia preparations (see Fatope et
al., 1996; Oksuz et al., 1996), not only are the compounds
present in at least one Euphorbia species reported to be
carcinogenic (Evans and Osman, 1974; StavR;c and Stolz,
1976; Hecker, 1970), but at least one species has a skin-
irR;tant and tumor-promoting effect (Gundidza and Kufa,
1993) and another species reduces EBV-specific cellular
immunity in Burkitt’s lymphoma (Imai, 1994).

[0013] In accordance with the present invention, the
inventors have identified chemical agents and fractions
compR ;sing these agents from a plant of the Euphorbiaceae
family which are useful in the treatment and prophylaxis of
prostate cancer in mammalian and in particular human
subjects.

SUMMARY OF THE INVENTION

[0014] Throughout this specification, unless the context
requires otherwise, the word “compR se”, or vaR,ations
such as “compR;ses”, or “compR,sing”, will be understood
to imply the inclusion of a stated element or integer or group
of elements or integers but not the exclusion of any other
element or integer or group of elements or integers.

[0015] The present invention is predicated in part on the
identification of chemical agents and fractions compR,sing
same from plants of the Euphorbiaceae family and in
particular Fuphorbia peplus which are useful in the treat-
ment and prophylaxis of prostate cancer or a related cancer
or condition. The chemical agents or fractions compR,sing
same are particularly useful for the treatment or prophylaxis
of, or in the amelioration of symptoms associated with,
prostate cancer including metastatic prostate cancer.

[0016] Accordingly, one aspect of the present invention
contemplates a method for the treatment or prophylaxis of
prostate cancer or a related cancer or condition in a subject,
said method compR ;sing the administration to said subject
of a symptom-ameliorating effective amount of a chemical
agent obtainable from a plant of the Euphorbiaceae family or
a deR,vative or chemical analog thereof which chemical
agent is a diterpene selected from compounds of the
ingenane, pepluane and jatrophane families and which
chemical agent or deR vative or chemical analog is repre-
sented by any one of the general formulae (I)-(V) as defined
herein and wherein said chemical agent or its deR, vatives or
chemical analogs is administered for a time and under
conditions sufficient to ameliorate one or more symptoms
associated with said prostate cancer.

[0017] More particularly, the present invention is directed
to a method for the treatment or prophylaxis of prostate
cancer or a related cancer or condition in an subject, said
method compR ;sing the administration to said subject of a
symptom-ameliorating effective amount of a chemical agent
obtainable from E. peplus or a deR,vative or chemical
analog thereof which chemical agent is a diterpene selected
from compounds of the ingenane, pepluane and jatrophane
families and which chemical agent or deR,vative or chemi-
cal analog is represented by any one of the general formulae
(D-(V) as defined herein and wherein said chemical agent or
its deR,vatives or chemical analogs is administered for a
time and under conditions sufficient to ameliorate one or
more symptoms associated with said prostate cancer.
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[0018] Another aspect of the present invention contem-
plates a method for the immunopotentiation of a subject in
the treatment and prophylaxis of said subject for prostate
cancer or a related cancer or condition, said method
compR ;sing the administration to said subject of a symp-
tom-ameliorating effective amount of a diterpene, or a
chemical fraction compR;sing same from a plant of the
family Euphorbiaceae or a deR vative or chemical analog of
said diterpene having the structures as defined herein against
prostate cancer cells.

[0019] Yet another aspect of the present invention con-
templates a method for the treatment or prophylaxis of a
subject with prostate cancer or a related cancer or condition
or with the symptoms of prostate cancer, said method
compR ;sing the administration to said subject of a symp-
tom-ameliorating effective amount of an angeloyl-substi-
tuted ingenane or a chemical fraction or plant extract
compR sing same.

[0020] Still another aspect of the present invention pro-
vides a method for the treatment or prophylaxis of a subject
with prostate cancer or a related cancer or condition or with
the symptoms of prostate cancer, said method compR ;sing
the administration to said subject of a symptom-ameliorating
effective amount of one or more of ingenol-3-angelate,
20-deoxy-ingenol-3-angelate and/or 20-O-acetyl-ingenol-3-
angelate or a deR,vative thereof or a pharmaceutically
acceptable salt of these or a chemical fraction or plant
extract compR,sing same.

[0021] Even yet another aspect of the present invention
contemplates a method for the treatment or prophylaxis of
prostate cancer or a related cancer or condition in a subject,
said method compR;sing the simultaneous or sequential
admistration to said subject of a symptom-ameliorating
effective amount of a chemical agent deR,ved from a plant
of the Euphorbiaceae family as hereinbefore descR,bed
together with a therapeutic protocol or a symptom-amelio-
rating effective amount of another chemical agent or a
physical agent.

[0022] A further aspect of the present invention also
provides a composition for treatment and/or prophylaxis of
prostate cancer or a related cancer or condition in a subject,
compR ;sing one or more chemical agents of the present
invention, together with a pharmaceutically acceptable
carR er and/or diluent, and optionally one or more other
active compounds.

[0023] Yet another aspect of the present invention encom-
passes the use of one or more chemical agents of the present
invention and optionally one or more other active com-
pounds in the preparation of a medicament for the treatment
and/or prophylaxis of prostate cancer or a related cancer or
condition.

BRIEF DESCRIPTION OF THE FIGURES

[0024] FIG. 1is a diagrammatic representation illustrating
the selective toxicity of F. peplus sap against prostate cancer
cell lines, as compared to normal fibroblasts (NFF). PC-3
and DU145 are hormone resistant prostate cancer cell lines.
LNcap is a hormone-sensitive prostate cancer cell line.

[0025] FIG. 2 is a graphical representation of the effects
of topical administration of PEP003 from E. peplus on
DU145 tumors in nude mice.
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[0026] FIG. 3 is a graphical representation of the effects
of topical administration of PEP003 from E. peplus on PC-3
tumors in nude mice.

[0027] FIG. 4 is a graphical representation of the effects
of intralesional treatment by PEP003 on PC-3 tumors in
nude mice.

[0028] FIG. 5 is a graphical representation of the effects
of intralesional treatment by PEP003 on DU145 tumors in
nude mice.

[0029] FIGS. 6A to 6E are graphical representations
showing the synergistic behaviour of angeloyl-substituted
ingenanes in combination with chemotherapeutic agents on
killing DU145 cells.

[0030] Compounds may be referred to in the subject
specification by a compound code. These are defined in
Table 1 below:

TABLE 1
COM-
POUND
CODE DESCRIPTION
PEP001 Crude sap
PEP002 Methanol and ether extract of E. peplus sap prepared
according to Example 7 of PCT/AU98/00656
PEP003  Ingenane enriched fraction prepared according to Examples 2
and 4
PEP004  Jatrophane/Pepluane enriched fraction prepared according to
Example 7 of PCT/AU98/00656
PEP00S 20-deoxy-ingenol-3-angelate
PEP006 Ingenol-3-angelate
PEP008 20-O-acetyl-ingenol-3-angelate
PEPO09 Acetone Extract of XAD (water extract) prepared according to
Example 2
PEP010 Ingenane enriched fraction prepared according to Examples 3
and 4

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0031] The present invention is predicated in part on the
identification of biologically useful properties of chemical
agents and chemical fractions compR;sing these agents
obtainable from a member of the Euphorbiaceae family of
plants or their botanical or horticultural relatives. These
biologically useful properties include their use in the pro-
phylaxis and/or treatment of prostate cancer including facili-
tating potentiation of the inmmune system or of cells or
other components of the immune system in the treatment or
amelioration of symptoms associated with prostate cancer.

[0032] Reference to “prostate cancer” includes cancers
related thereto such as at the biochemical, physiological,
pharmacological and immunological levels. Examples of
related cancers include prostatic carcinogenesis, benign pro-
static hyperplasia, prostatic intraepithelial carcinoma, carci-
noma of the bladder, adenocarcinoma of the prostate and
renal cell carcinoma. The term “prostate cancer” includes a
condition having the characteR;stics of prostate cancer and
includes conditions associated with cancers related to pros-
tate cancer.

[0033] The term “treatment” is used in its broadest sense
and includes the prevention of a disease condition as well as
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facilitating the amelioration of the effects of symptoms of
prostate cancer or a related condition.

[0034] The term “prophylaxis” is also used herein in its
broadest sense to encompass a reduction in the R;sk of
development of prostate cancer. In certain conditions, an
agent may act to treat a subject prophylactically. Further-
more, the prophylactic administration of an agent may result
in the agent becoming involved in the treatment of a disease
condition. Use of the terms “treatment” or “prophylaxis” is
not to be taken as limiting the intended result which is to
reduce the adverse effects of prostate cancer or to potentiate
the immune system or components therein to ameliorate the
symptoms or R;sk of development of symptoms caused or
facilitated by prostate cancer.

[0035] The present invention is particularly directed to the
use of one or more diterpenes from a member of the
Euphorbiaceae family of plants or botanical or horticultural
relatives of such plants. Reference herein to a member of the
Euphorbiaceae family includes reference to species from the
genera Acalypha, Acidoton, Actinostemon, Adelia, Adeno-
cline, Adenocrepis, Adenophaedra, Adisca, Agrostistachys,
Alchornea, Alchorneopsis, Alcinacanthus, Alcoceria, Aleu-
rites, Amanoa, Andrachne, Angostyles, Anisophllum, Anti-
desmia, Aphora, Aporosa, Aporosella, Argythamnia, Astro-
coccus, Astrogyne, Baccanrea, Baliospermum, Bernardia,
Beyeriopsis, Bischofia, Blachia, Blumeodondron, Bonania,
Bradleia, Breynia, Breyniopsis, Briedelia, Buraeavia, Cap-
eronia, Caryodendron, Celianella,  Cephalocroton,
Chaenotheca, Chaetocarpus, Chanaesyce, Cheilosa, Chiro-
petalum, Choriophyllum, Cicca, Chaoxylon, Cleidon,
Cleistanthus, Cluytia, Cnesmone, Cnidoscolus, Coccoceras,
Codiacum, Coelodiscus, Conami, Conceveiba, Concev-
eibastrum, Conceveibum, Corythea, Croizatia, Croton, Cro-
tonopsis, Crozophora, Cubanthus, Cunuria, Dactylostemon,
Dalechampia, Dendrocousinsia, Diaspersus, Didymocistus,
Dimorphocalyx, Discocarpus, Ditaxis, Dodecastingma,
Drypetes, Dysopsis, Elateriospermum, Endadenium,
Endospermum, Erismanthus, Erythrocarpus, Erythrochilus,
Eumecanthus, Euphorbia, Euphorbiodendron, Excoecaria,
Flueggea, Calearia, Garcia, Gavarretia, Gelonium, Giara,
Givotia, Glochidion, Clochidionopsis, Glycydendron, Gym-
nanthes, Gymnosparia, Haematospermum, Hendecandra,
Hevea, Hieronima, Hieronyma, Hippocrepandra, Homalan-
thus, Hymenocardia, Janipha, Jatropha, Julocroton, Lasio-
croton, Leiocarpus, Leonardia, Lepidanthus, Leucocroton,
Mabea, Macaranga, Mallotus, Manihot, Mappa, Maprounea,
Melanthesa, Mercurialis, Mettenia, Micrandra, Microdes-
mis, Microelus, Microstachy, Maocroton, Monadenium,
Mozinnia, Neoscortechinia, Omalanthus, Omphalea, Ophel-
lantha, Orbicularia, Ostodes, Oxydectes, Palenga, Pantad-
enia, Paradrypeptes, Pausandra, Pedilandthus, Pera,
Peridium, Petalostigima, Phyllanthus, Picrodendro, Pierar-
dia, Pilinophytum, Pimeleodendron, Piranhea, Platygyna,
Plukenetia, Podocalyx,, Poinsettia, Poraresia, Prosartema,
Pseudanthus, Pycnocoma, Ouadrasia, Reverchonia, Rich-
eria, Richeriella, Ricinella, Ricinocarpus, Rottlera, Sagotia,
Sanwithia, Sapium, Savia, Sclerocroton, Sebastiana, Secu-
rinega, Senefeldera, Senefilderopsis, Serophyton, Siphonia,
Spathiostemon, Spixia, Stillingia, Strophioblachia, Synad-
enium, Tetracoccus, Tetraplandra, Tetrorchidium, Thyrsan-
thera, Tithymalus, Trageia, Trewia, Trigonostemon, Tyria
and Xylophylla.
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[0036] The most preferred genus and most suitable for the
practice of the present invention is the genus Euphorbia.
Particularly useful species of this genus include Euphorbia
aaron-rossii, Euphorbia abbreviata, FEuphorbia acuta,
Euphorbia alatocaulis, Euphorbia albicaulis, Fuphorbia
algomarginata, Euphorbia aliceae, Euphorbia alta, Euphor-
bia anacampseros, Euphorbia andromedae, Euphorbia
angusta, Euphorbia anthonyi, FEuphorbia antiguensis,
Euphorbia apocynifolia, Euphorbia arabica, Fuphorbia ari-
ensis, Euphorbia arizonica, Euphorbia arkansana, Euphor-
bia arteagae, Fuphorbia arundelana, Euphorbia astroites,
Euphorbia atrococca, Euphorbia baselicis, Euphorbia bata-
banensis, Fuphorbia bergeri, Fuphorbia bermudiana,
Euphorbia bicolor, Euphorbia biformis, Fuphorbia bifur-
cata, Euphorbia bilobata, Euphorbia biramensis, Euphor-
bia biuncialis, Euphorbia blepharostipula, Euphorbia
blodgetti, Euphorbia boerhaavioides, Fuphorbia boliviana,
Euphorbia  bracei, FEuphorbia brachiata, Fuphorbia
brachycera, FEuphorbia brandegee, Euphorbia brittonii,
Euphorbia caesia, Fuphorbia calcicola, Euphorbia campes-
tris, FEuphorbia candelabrum, Fuphorbia capitellata,
Euphorbia carmenensis, Euphorbia carunculata, Euphorbia
cayensis, Euphorbia celastroides, Euphorbia chalicophila,
Euphorbia  chamaerrhodos, Euphorbia  chamaesula,
Euphorbia chiapensis, Fuphorbia chiogenoides, Fuphorbia
cinerascens, Euphorbia clarionensis, Euphorbia colimae,
Euphorbia colorata, Euphorbia communtata, Fuphorbia
consoquitlae, Euphorbia convolvuloides, Euphorbia coral-
lifera, FEuphorbia creberrima, Euphorbia crenulata,
Euphorbia cubensis, Euphorbia cuspidata, Euphorbia cym-
biformis, FEuphorbia darlingtonii, Euphorbia defoliata,
Euphorbia degeneri, Euphorbia deltoidea, Euphorbia den-
tata, Euphorbia depressa Fuphorbia dictyosperma, Euphor-
bia dictyosperma, Euphorbia dioeca, Euphorbia discoidalis,
Euphorbia dorsiventralis, Euphorbia drumondii, Euphorbia
duclouxii, FEuphorbia dussii, Fuphorbia eanophylia,
Euphorbia eggersii, Fuphorbia eglandulosa, FEuphorbia
elata, Euphorbia enzalla, Fuphorbia eriogonoides, Euphor-
bia eriophylla, Euphorbia esculaeformis, Euphorbia espi-
rituenisis, Euphorbia esula, Euphorbia excisa, Euphorbia
exclusa, FEuphorbia exstipitata, Euphorbia exstipulata,
Euphorbia fendleri, Fuphorbia filicaulis, Euphorbia filifor-
mis, Fuphorbia florida, Euphorbia fruticulosa, Euphorbia
garber, Euphorbia gaumerii, Euphorbia gerardiania,
Euphorbia geyeri, Euphorbia glyptosperma, FEuphorbia gor-
gonis, Euphorbia gracilior, Euphorbia gracillima, Fuphor-
bia gradyi, Euphorbia graminea, Fuphorbia graminiea
Euphorbia grisea, Euphorbia guadalajarana, Euphorbia
guanarensis, Fuphorbia gymnadenia, Euphorbia haematan-
tha, Fuphorbia hedyotoides, Euphorbia heldrichii, Euphor-
bia helenae, Euphorbia helleri, Fuphorbia helwigii,
Euphorbia henricksonii, Euphorbia heterophylla, Euphor-
bia hexagona, Euphorbia hexagonoides, Fuphorbia hinkley-
orum, FEuphorbia hintonii, Euphorbia hirtula, Euphorbia
hirta, Euphorbia hooveri, Euphorbia humistrata, Euphorbia
hypericifolia, Euphorbia inundata, Euphorbia involuta,
Euphorbia jaliscensis, FEuphorbia jejuna, Fuphorbia
johnston, Euphorbia juttae, Euphorbia knuthii, Euphorbia
lasiocarpa, Euphorbia lata, Fuphorbia latazi, Fuphorbia
latericolor, Fuphorbia laxiflora FEuphorbia lecheoides,
Euphorbia ledienii, Euphorbia leucophylla, Fuphorbia lin-
eata, FEuphorbia linguiformis, Euphorbia longecornuta,
Euphorbia  longepetiolata, FEuphorbia longeramosa,
Euphorbia longinsulicola, Euphorbia longipila, Fuphorbia
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lupulina, Euphorbia lurida, Fuphorbia lycioides, Fuphorbia
macropodoides, macvaughiana, Fuphorbia manca, Fuphor-
bia mandoniania, Euphorbia mangleti, Euphorbia mango,
Euphorbia marylandica, Fuphorbia mayana, Euphorbia
melanadenia, Euphorbia melanocarpa, Fuphorbia meriden-
sis, Euphorbia mertonii, Euphorbia mexiae, Euphorbia
microcephala,  FEuphorbia  microclada,  Euphorbia
micromera, FEuphorbia misella, Fuphorbia missurica,
Euphorbia montana, Euphorbia montereyana, Euphorbia
multicaulis, Fuphorbia multiformis, Fuphorbia multinodis,
Euphorbia mulfiseta, Fuphorbia muscicola, Euphorbia
neomexicana,  FEuphorbia  nephradenia,  Euphorbia
niqueroana, Euphorbia oaxacana, Euphorbia occidentalis,
Euphorbia odontodemia, Euphorbia olivacea, Euphorbia
olowaluana, Euphorbia opthalmica, FEuphorbia ovata,
Euphorbia pachypoda, Euphorbia pachyrhiza, Euphorbia
padifolia, FEuphorbia palmeri, FEuphorbia paludicola,
Euphorbia paralias, Euphorbia parcifiora, Euphorbia par-
ishii, Fuphorbia parryi, Euphorbia paxiana, Euphorbia
pediculifera, Euphorbia peplidion, Euphorbia peploides,
Euphorbia peplus, Fuphorbia pergamena, Euphorbia per-
lignea, FEuphorbia petaloidea, FEuphorbia petaloidea,
Euphorbia petrina, Fuphorbia picachensis, Euphorbia pilo-
sula, Euphorbia pilulifera, Euphorbia pinariona, Euphorbia
pinetorum, Euphorbia  pioniosperma, Euphorbia
platysperma, Fuphorbia plicata, Euphorbia poeppigii,
Euphorbia poliosperma, Fuphorbia polycarpa, Euphorbia
polycnemioides, Fuphorbia polyphylla, Euphorbia portori-
censis, FEuphorbia portulacoides FEuphorbia portulana,
Euphorbia preslii, Euphorbia prostrata, Euphorbia ptero-
neura, Fuphorbia pycnanthema, FEuphorbia ramosa,
Euphorbia rapulum, Euphorbia remyi, Euphorbia retrosca-
bra, FEuphorbia revoluta, Euphorbia rivularis, Euphorbia
robusta, Euphorbia romosa, FEuphorbia rubida, Euphorbia
rubrosperma, Euphorbia rupicola, Fuphorbia sanmartensis,
Euphorbia saxatilis M. Bieb, FEuphorbia schizoloba,
Euphorbia sclerocyathium, Fuphorbia scopulorum, Euphor-
bia senilis, Euphorbia serpyllifolia, Fuphorbia serrula,
Euphorbia setiloba Engelm, Euphorbia sonorae, Euphorbia
soobyi, Euphorbia sparsifiora, Euphorbia sphaerosperma,
Euphorbia syphilitica, Fuphorbia spruceana, Euphorbia
subcoerulea, Euphorbia stellata, Euphorbia submammi-
laris, Euphorbia subpeltata, Euphorbia subpubens, Euphor-
bia subrenforme, Euphorbia subtrifoliata, Fuphorbia suc-
cedanea, Euphorbia tamaulipasana, Euphorbia
telephioides, Euphorbia tenuissima, Euphorbia tetrapora,
Euphorbia tirucalli, Euphorbia tomentella, FEuphorbia
tomentosa, Euphorbia torralbasii, Euphorbia tovariensis,
Euphorbia trachysperma, Euphorbia tricolor, Euphorbia
troyana, Euphorbia tuerckheimii, Fuphorbia turczaninowii,
Euphorbia umbellulata, Euphorbia undulata, Euphorbia
vermiformis, Euphorbia versicolor, Euphorbia villifera,
Euphorbia violacea, Euphorbia whitei, Euphorbia xanti
Engelm, Fuphorbia xylopoda Greenm., Euphorbia yayalesia
Urb., Euphorbia yungasensis, FEuphorbia zeravschanica and
Euphorbia zinniiflora.

[0037] Particularly preferred species of the genus Syna-
denzium include Synadenium grantii and Synadenium com-
pactum.

[0038] Particularly preferred species of the genus Monad-
enium include Monadenium lugardac and Monadenium
guentheri.
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[0039] A preferred species of the genus Endadenium is
Endadenium gossweileni.

[0040] FEuphorbia peplus is particularly useful and is pre-
ferred in the practice of the present invention. Reference
herein to “Euphorbia peplus” or its abbreviation “E. peplus”
includes various varieties, strains, lines, hybrids or deriva-
tives of this plant as well as its botanical or horticultural
relatives. Furthermore, the present invention may be prac-
ticed using a whole Euphorbiaceae plant or parts thereof
including sap or seeds or other reproductive material may be
used. Generally, for seeds or reproductive material to be
used, a plant or plantlet is first required to be propagated.

[0041] Reference herein to a Euphorbiaceae plant, a
Euphorbia species or E. peplus further encompasses geneti-
cally modified plants. Genetically modified plants include
transgenic plants or plants in which a trait has been removed
or where an endogenous gene sequence has been down-
regulated, up-regulated, mutated or otherwise altered includ-
ing the alteration or introduction of genetic material which
exhibits a regulatory effect on a particular gene. Conse-
quently, a plant which exhibits a character not naturally
present in a Euphorbiaceae plant or a species of Euphorbia
or in E. peplus is nevertheless encompassed by the present
invention and is included within the scope of the above-
mentioned terms. Furthemiore, the present invention con-
templates hybrid plant cells or plants comprising hybrid
plant cells formed by the fusion of two or more plant cells
from different strains, species or genera and optionally
regenerating a plant therefrom. Such hybrid plant cells are
proposed to generate novel secondary metabolites having
useful therapeutic properties.

[0042] The diterpenes are generally in extracts of the
Euphorbiaceae plants. An extract may comprise, therefore,
sap or liquid or semi-liquid material exuded from, or present
in, leaves, stem, flowers, seeds and bark or between the bark
and the stem. Most preferably, the extract is from sap.
Furthermore, the extract may comprise liquid or semi-liquid
material located in fractions extracted from sap, leaves,
stems, flowers, bark or other plant material of the Euphor-
biaceae plant. For example, plant material may be subject to
physical manipulation to disrupt plant fibres and extracel-
lular matrix material and inter- and intra-tissue extracted
into a solvent including an aqueous environment. The frac-
tions may include aqueous or alcohol extracts. Other extrac-
tion media are also contemplated including fractions pre-
pared by HPLC or other fractionation systems. All such
sources of the diterpenes are encompassed by the present
invention including diterpenes obtained by synthetic routes.

[0043] The preferred diterpenes are selected from com-
pounds of the ingenane, pepluane and jatrophane families. A
compound is stated to be a member of the ingenane, pep-
luane or jatrophane families on the basis of chemical struc-
ture and/or chemical or physical properties. A compound
which is a derivative of an ingenane, pepluane or jatrophane
is nevertheless encompassed by the present invention
through use of the terms “ingenane”, “pepluane™ or “jatro-
phane” since these tenus include derivatives, chemical ana-
logs and chemically synthetic forms of these families of
compounds. One particularly preferred derivative is an
angeloyl-substituted derivative of ingenane.

[0044] The chemical agents of the present invention may
be in purified or isolated form meaning that the preparation
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is substantially devoid of other compounds or contaminating
agents other than diluent, solvent or carrier or isoforms of
the agents. Furthermore, the term “chemical agent” includes
preparations of two or more compounds either admixed
together or co-purified from a particular source. The. chemi-
cal agent may also be a chemical fraction, extract or other
preparation including sap from the Euphorbiaceae plant. The
chemical agents or extracts or fractions of the present
invention may also be referred to as “drugs” or “actives” or
“active ingredients”. The term “agent” is not to imply a
synthetic compound and may include a fraction obtainable
from the sap of the Euphorbiaceae plant. The term “obtain-
able” also includes “obtained”.

[0045] Consequently, reference herein to a “chemical
agent” includes a purified form of one or more compounds
or a chemical fraction or extract such as from the sap of a
Euphorbiaceae plant, and in particular a species of Euphor-
bia, and most preferably from F. peplus or botanical or
horticultural relatives or variants thereof.

[0046] Accordingly, one aspect of the present invention
contemplates a method for the treatment or prophylaxis of
prostate cancer or a related cancer or condition, said method
comprising the administration to said subject of a symptom-
ameliorating effective amount of a chemical agent obtain-
able from a plant of the Euphorbiaceae. family or a deriva-
tive or chemical analog thereof which chemical agent is a
diterpene selected from compounds of the ingenane, peplu-
ane and jatrophane families and which chemical agent or
derivative or chemical analog is represented by any one of
the general formulae (I)-(V)

[0047] wherein:

[0048] n is 0-10 atoms selected from carbon, oxygen,
nitrogen, sulfur, phosphors, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is saturated or
unsaturated, including epoxides and thioepoxides;

[0049] A-T are independently selected fiom hydrogen, R,
R,, R;, F, Cl, Br, I, CN, OR,, SR;, NR;R,, N(=0),,
NR,OR,, ONR,R,, SOR;, SO,R;, SO;R;, SONR,R,,
SO,NR,R,, SONR,R,, PR), P(O)R,)s SiR,),
B(R,),, (C=X)R; or X(C=X)R; where X is selected from
sulfur, oxygen and nitrogen;

[0050] R, and R, are each independently selected from
C-C,, alkyl (branched and/or straight chained), C;-Cyg
arylalkyl, C5-Cg cycloalkyl, C4-C,, aryl, C,-C, , heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or straight
chained), C,;-C,, heteroarylalkyl, C,-C,, allcoxyalkyl,
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C-Cy, haloalkyl, dihaloalkyl, trihaloalkyl, haloalkoxy,
C -C;0[CN, OR4, SR, NR;R,, N(=0),, NR,OR,, ONR R,
SORl, SO,R,, SO;R;, SONR,R,, SO,NR;R,, SO;NR,R,,
PR,);, P(=0)R,)s, Si(R);, B(Rl)z]alkyl;

[0051] R; is selected from R;, R,, CN, COR,, CO,R,,
OR,, SR,, NR,R,, N(=0),, NR,OR,, ONR,R,, SOR,,
SO,R,, SO4R,, SONR,R,, SO,NR R,, SO;NR R,, P(R,),
P(=0)(Ry)3, Si(Ry)s, B(Ry),;

[0052] A connected to B (or C), D (or E), R (or Q), P (or
0O) or S (or T) is a selection of C,-Cg disubstituted (fused)
saturated or unsaturated carbocyclic or heterocyclic rings
further substituted by R, (C=X)R; and X(C=X)R;, includ-
ing epoxides and thioepoxides;

[0053] T connected to I (or H), G (or F), K (or L), M (or
N) or S (or T) is a selection of C;-C disubstituted (fused)
saturated and unsaturated carbocyclic or heterocyclic rings
further substituted by R, (C=X)R; and X(C=X)R;, includ-
ing epoxides and thioepoxides;

[0054] D (or E) connected to B (or C) or G (or F); I (or H)
connected to G (or F); P (or O) connected to R (or Q) or M
(or N); K (or L) connected to N (or M) is a selection of
C -Cg disubstituted (fused) saturated or unsaturated carbocy-
clic or heterocyclic rings substituted by R;, (C=X)R, and
X(C=X)R,, including epoxides and thioepoxides;

[0055] B and C,D and E, R and Q, P and O, I and H, G
and F, K and L M and N or S and T are =X where X is
selected from sulfur, oxygen, nitrogen, NR;R,, and =CriR,

II

[0056] wherein:

[0057] n is 0-10 atoms selected from carbon, oxygen,
nitrogen, sulfur, phosphorus, silicon, boron, arsenic and
selenium, wherein the ring defined by said atoms is saturated
or unsaturated, including epoxides and thioepoxides;

[0058] A'-T' are independently selected from hydrogen,
R,, R;, R, F, Cl, Br, I, CN, COR,, CO,R,, OR,, SR,
NR,R;, CONR,R;, N(=0),, NR,OR;, ONR, R;, SOR,,
SO,R,, SO4R,, SONR,R;, SO,NR R;, SO;NR R, P(R,),,
P(=0)(R )3, Si(R,)s, B(R),, (C=X)R, or X(C=X)R, where
X is selected from sulfur, oxygen and nitrogen;

[0059] R, and Ry are each, independently selected from
C-Cy alkyl (branched and/or straight chained), C;-Cy,
arylalkyl, C5-Cg cycloalkyl, C4-C,, aryl, C,-C, , heteroaryl,
C,-C;, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or straight
chained), C,-C,, heteroarylalkyl, C,-C,, alkoxyalkyl,
C-Cyo haloalkyl dihaloalkyl, trlhaloalkyl haloalkoxy,
C -C,o[CN, OR,, SR, NR R, N(=0),, NR RO, ONR R,
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SOR, SO,R,, SO;R,, SONR,R;, SO,NR,R;, SO;NR R,
P(R4)3> P(=0)(R,);, Si(R,)s, B(R4)2]alkyl

[0060] R, is selected from R,, R5, CN, COR,, CO,R,,
OR,, SR,, NR,R., N(=0),, NR,OR,, ONR,R., SOR,,
SO,R,, SO,R,, SONR,R,, SO,NR,R,, SO;NR;, P(R,)s,
P(=0)(R,)5, Si(R,)3, B(R,),;

[0061] E' and R' or H' and O' is a C,-Cg saturated or
unsaturated carbocyclic or heterocyclic ring system further
substituted by R, including epoxides and thioepoxides;

[0062] O connected to M' (or N') or Q' (or P'); R' con-
nected to Q'60 (or P") or S' (or T%; S' (or T') connected to A'
(or BY; A’ (or B') connected to C' (or DY; E' connected to C'
(or DY) or F' (or G"); H' connected to I'; I' connected to J'; J'
connected to K'; K' connected to L'; L' connected to M' (or
NY are C,-Cg disubstituted (fused) saturated or unsaturated
carbocyclic or heterocyclic ring systems further substituted
by Rg, (C=X)R; and X(C=X)R,, including epoxides and
thioepoxides;

[0063] A, B'and C', D'and F', G'and M', N'and P'Q'and
S'T'are =X where X is selected from sulfur, oxygen, nitro-
gen, NR4R, (C=X)R,, X(CX)R¢, and =CR,Rg; R, and Ry
are each independently selected from Ry, (C=X)R, and
X(C=X)R,

I

[0064] wherein:

[0065] n is 0-10 atoms selected from carbon, oxygen,
nitrogen, sulfur, phosphorus, silicon, boron, arsenic and
selenium, wherein the ring defined by said atoms is saturated
or unsaturated, including epoxides and thioepoxides;

[0066] A'-T' are independently selected from hydrogen,
Ro, Ry Ry, F, CL Br, I, CN, OR,, SRo, NRoR 0, N(=0),,
NR,OR,,, ONRoR,,, SOR,, SO,R,, SOsR,, SONRR 5,
SO,NRR 5, SO;NR.R;p, P(Ro);, P(=0)(Ro)s, Si(Ro)s,
B(Ry),, (C=X)R; or X(C=X)R,;, where X is selected from
sulfiur, oxygen and nitrogen;

[0067] R, and R, are each independently selected from
C -C,, alkyl (branched and straight chained), C,-C,, aryla-
Ikyl, C5-Cg cycloalkyl, C4-Cl,, aryl, C,-C,, heteroaryl,
C-C,, heterocycle, C,-C,, alkenyl (branched and straight
chained), C,-C,, alkynyl (branched and straight chained),
C-Cyo heteroarylalkyl C,-C,o alkoxyalkyl, C,;-C,,
haloalkyl dihaloalkyl, trlaloalkyl haloalkoxy, C,-C,, [CN
OR,, SR,, NR¢R;, N(=0),, NR,OR,,, ONR Rlo, SOR,,
SO,R;, SO4R,, SONR(GR;,, SO,NR¢R;,, SO;NR(R,,
P(Ro)5, P(=0)(Ro)s, Si(Ro)s, B(R,), Jalkyl;

[0068] R, is selected from Ry, R;,, CN, COR,, CO,R,,
OR,, SR,, NR¢R,,, N(=0),, NR,OR,,, ONRGR,,, SOR,,
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SO,R,, SO;R,, SONRGR,,, SO,NR(R,,, SO;NRGR,,,
P(R,)5, P(=0)Ro);, Si(Ro)s, B(Ro),;

[0069] B! and R*, E! and O and E* and M* are selected
from a C,-Cg saturated or unsaturated carbocyclic or het-
erocyclic ring system further substituted by R,,, including
epoxides and thioepoxides;

[0070] A®(or A connected to A' (or A) or T* (or SY); B?
connected to A' (or A?) or C* (or DY). E* connected to E* or
C* (or DY); ' connected to E* (or FY); G* (or H) connected
to B* (or FY) or I* (or I*); K* (or L) connected to I* (or J%)
or M*; M* connected to O* (or N*); O* connected O* (or N%)
or P* (or Q"); R* connected P* (or Q") or S* (or T*) are C,-Cy
disubstituted (fused) saturated or unsaturated carbocyclic or
heterocyclic ring systems further substituted by R,
(C=X)R,,, and X(C=X)R,,, including epoxides and thioe-
poxides;

[0071] A', A and A, A and C', D' and F', E and G', H'
and I, J* and K, L* and N?, O and P!, Q* and S?, T? are
=X where X is selected from sulfur, oxygen, nitrogen,
NRGR,,, including (C=X)R,;, and X(C=X)R,,, and
=CR,R 53

[0072] R,, and R,; are independently selected from R,
(C=X)R,,, and X(C=X)R,,,

[0073] wherein:

[0074] n is 0-10 atoms selected from carbon, oxygen,
nitrogen, sulfur, phosphorus, silicon, boron, arsenic and
selenium, wherein the ring defined by said atoms is saturated
or unsaturated, including epoxides and thioepoxides;

[0075] AZ2-XZ are independently selected from hydrogen,
R.4 Ris, Ris, F, Cl, Br, I, CN, OR,,, SR,,, NR;,R,;,
N(=0),, NR;,OR;5, ONR, R;5, SOR,,, SO,R,,, SOsR,,
SONR,Ry5,  SO,NRy,Ry5,  SONRyRy5, PRy,
P(=0)R,,)s, Si(Ry,)s, B(Ry,), (C=Y)R; or Y(C=Y)R,
where Y is selected from sulfur, oxygen and nitrogen;

[0076] R,, and R, are each independently selected from
C,;-C, alkyl (branched and/or straight chained), C;-C,,
arylalkyl, C5-Cg cycloalkyl, C4-C,, aryl, C,-C, , heteroaryl,
C,-C,, heterocycle C,-C,, alkenyl (branched and/or straight
chained), C,-C,, allkynyl (branched and/or straight
chained), C,-C,, heteroarylalkyl, C,-C,, alkoxyalkyl,
C-Cy, haloalkyl, dihaloalkyl, trihaloalkyl, haloalkoxy,
C-Cyo [CN, OR,,, SRy, NR,.Ryo , N(=0),, NR,,OR s,
ONR_R;5, SOR,,, SO,R,,, SO;R,,, SONR_ R,
SO,NR,R;5, SO;NR R 5, P(R1,4)5, P(=0)(R14)5, Si(Ry4)5,
B(R,,),]Jalkyl;

[0077] R,s is selected from R,,, R;5, CN, COR,,
CO.R;5, ORyy, SRy, NyR;;, N(=0),, NR,,OR;q,
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ONR.,R;5, SORy,, S,R,,, SOs;R,,, SONR, R,
SO,NR R, 5, SO;NR 4R 5, P(Ry)s, P(=0)(R,.)5, Si(R1.)s,
BR,4)2;

[0078] E?and V3, and H* and S?, and I* and P? are C,-C,
saturated or unsaturated carbocyclic or heterocyclic ring
system further substituted by R, including epoxides and
thioepoxides;

[0079] AZ (or B?) connected to C* (or D?) or W2 (or X?);
E? connected to C* (or D?) or F (or G*); H connected to >
(or G* or I%; I? connected to J* (or K?); L (or M?) connected
to J* (or K?) or N? (or 0?); R* (or Q7 connected to P* or S%;
V? connected to U? (or T?) or W? (or X?) are C,-C,
disubstituted (fused) saturated or unsaturated carbocyclic or
heterocyclic ring systems further substituted by Ry,
(C=Y)R and Y(C=Y)R,,, including epoxides and thioep-
oxides;

[0080] AZ, B? C2 D* F, G% 1%, K3 L%, M?; N2, 0% 07,
R? U?, T? and X?, W? are =Y where Y is selected from
sulfur, oxygen, nitrogen, NR, ,R, s and =CR ;R g;

[0081] R, and R4 are independently selected from R,
(C=Y)R_ and Y(C=Y)R,,

[0082] wherein:

[0083] n is 0-10 atoms selected from carbon, oxygen,
nitrogen, suilfr, phosphorus, silicon, boron, arsenic and
selenium, wherein the ring defined by said atoms is saturated
or unsaturated, including epoxides and thioepoxides;

[0084] A°-Z3 are independently selected from hydrogen,
R,o, Ry Ry, F, Cl, Br, I, CN, OR,,, SR,,, NR,R,,,
N(=0)s, NR;0R, ONR, 6Ro0, SOR, 5, SO,R 10, SO3R o,
SONR Ry, SONR,oRs,  SONRoRy,  P(Ryo)s,
P(=0)(R )5, Si(R5)5, B(Ryo),, (C=D)R,,; or @ (C=P)R,,
where @ is sulfur, oxygen and nitrogen;

[0085] R, and R,, are each independently selected from
C;-C, alkyl (branched and/or straight chained), C;-C,,
arylalkyl, C,;-C, cycloalkyl, C4-C, , aryl, C,-C, , heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or straight
chained), C,-C;y heteroarylalkyl, C,;-C,, allkoxyalkyl,
C-Cy, haloalkyl, dihaloalkyl, trihaloalkyl, haloalkoxy,
C'-Cyo [CN, OR,q, SRyo, NRyoRa0, N(=0)s, NR,160Rs,
ONR R,,, SOR;;, SO,R;,, SO;R;5, SONR (R,
SO,NR R, SONR ;5R, P(R;5)5, P(=0)(R )5, Si(R 1),
B(R;),]Jalkyl;

[0086] R,, is selected from R,,, R,, CN, COR,,
CO.R;5, ORyo, SRy, NRjgR,;, N(=0),, NR;,ORy,
ONR R,,, SOR,;,, SO,R,;, SOJR,;,, SONR, R,
SOZNRIQRZO’ SO3NR19R20’ P(RIQ)B’ P(=O)(R19)3’ Si(R19)3’
BR,o)5;
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[0087] D? connected to X is a C,-Cg saturated or unsat-
urated carbocyclic or heterocyclic ring system further sub-
stituted by R, including epoxides and thioepoxides; A> (or
A?) connected to B® (or C?) or Z? (or Y?); D? connected to
B? (or C?) or E? (or F?); G? (or H?) connected to E* (or F?)
or I? (or J?); L (or K?) connected to I? (or J?) or M? (or N°);
07 (or O?) connected to N (or M?) or P (or Q). S? (or R?)
connected to Q (or P?) or U? (or T?). W? (or V?) connected
to U? (or T?) or X?; X> connected to Y (or Z?) are C,-Cq
disubstituted (fused) saturated or unsaturated carbocyclic or
heterocyclic ring systems further substituted by R,
(C=0)R and @ (C=@)R,,, including epoxides and thioep-
oxides;

[0088] A3, A%B3,C3 EF>; G, H3 I%, 1% K2, L3, M N3,
03, 0% Q%P3 R3 U T3 W3, V2, and Z>,Y> are = where
@ is selected from sulfur, oxygen, nitrogen, NR  R,,, and
=CR,,R,;; and

[0089] R,, and R, are selected from R,;, (C=@)R,; and
D (C=D)R;5;

[0090] wherein said chemical agent or its derivatives or
chemical analogs is administered for a time and under
conditions sufficient. to ameliorate one or more symptoms
associated with said prostate cancer or a related condition.

[0091] More particularly, the present invention is directed
to a method for the treatment or prophylaxis of prostate
cancer or a related condition in an subject, said method
comprising the administration to said subject of a symptom-
ameliorating effective amount of a chemical agent obtain-
able from E. peplus or a derivative or chemical analog
thereof which chemical agent is a diterpene selected from
compounds of the ingenane, pepluane and jatrophane fami-
lies and which chemical agent or derivative or chemical
analog is represented by any one of the general formulae
(D-(V) as defined herein and wherein said chemical agent or
its derivatives or chemical analogs is administered for a time
and under conditions sufficient to ameliorate one or more
symptoms associated with said prostate cancer.

[0092] In a related embodiment, the subject chemical
agents may be used to increase the sensitivity of prostate
cancer cells to the activity of the immune system or to
chemical agents or otherwise be used to potentiate the
immune system against prostate cancer cells. This method
involves the administration to a subject of the chemical
agents of the invention. In an alternative embodiment, the
prostate cancer cells may be removed such as by biopsy,
treated with the subject chemical agents and returned to the
subject in order to induce a more potent immune response
against the prostate cancer cells.

[0093] Accordingly, the present invention provides a
method for immunopotentiation of a subject in the treatment
and prophylaxis of said subject for prostate cancer or a
related cancer or condition, said method comprising admin-
istration to said subject of a symptom-ameliorating effective
amount of a diterpene, or a chemical fraction comprising
same from a plant of the Euphorbiaceae or a derivative or
chemical analog of said diterpene having the structures as
defined herein, said administration being for a time and
under conditions sufficient to potentiate components of the
immune system against prostate cancer cells.
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[0094] Especially preferred chemical agents or derivatives
or chemical analogs thereof in the practice of the present
invention are represented by the general formula (VI):

VI

[0095]

[0096] R,,, R,s and R, are independently selected from
hydrogen, R,,, R,g, F, CL, Br, I, CN, OR,, SR,,, NR,,R,
N(=0),, Nr,,OR,,, ONR,,R,., SOR,,, SO,R,,, SO;R,,
SONR,;Rys,  SO,NRy;Rys,  SONRyR,,,  P(Ry)s,
P(=0)R,)5,51(R;)3, B(Ry7)2, (C=X)R,, or X(C=X)R,,
where X is selected from sulfur, oxygen and nitrogen;

wherein:

[0097] R,, and R, are each independently selected from
C;-C, alkyl (branched and/or straight chained), C;-C,,
arylalkyl, C5-Cg cycloalkyl, C4-C,, aryl, C,-C, , heteroaryl,
C,-C14 heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or straight
chained), C,-C,, heteroarylalkyl, C,-C,, alkoxyalkyl,
C-Cy, haloalkyl, dihaloalkyl, trihaloalkyl, haloalkoxy,
Cl'C1o [CN, OR,,, SR,;, NR,R,5 N(=0),, NR,;0R,,
ONR,,R,;, SOR,,, SO,R,,, SO;R,,, SONR,,R,g
SOZNR27R28’ SO3NR27R28’ P(R27)3’ P(O)(R27)3’ Si(R27)3’
B(R,;),]alkyl;

[0098] R,, is selected from R,,, R,,, CN, COR,,,
COsR,;, ORy;, SRy, NRyRog, N(=0),, NR;ORg,
ONR,R,;, SOR,,, SO,R,,, SOzR,,, SONR,,R,,
SOZNR27R28’ SO3NR27R28’ P(R27)3’ P(=O)(R27)3’ Si(R27)3’
B(R27)2'

[0099] In a preferred embodiment, R,, is hydrogen,
OAcetyl or OH.

[0100]
[0101]

[0102] As used herein, the term “alkyl” refers to linear or
branched chains. The term “haloalkyl” refers to an alkyl
group substituted by at least one halogen. Similarly, the term
“haloalkoxy” refers to an alkoxy group substituted by at
least one halogen. As used herein the term “halogen” refers
to fluorine, chlorine, bromine and iodine.

In another preferred embodiment, R, is OH.

In another preferred embodiment, R, is OH.

[0103] As used herein the term “aryl” refers to aromatic
carbocyclic ring systems such as phenyl or naphthyl, anthra-
cenyl, especially phenyl. Suitably, aryl is C¢-C,, with mono,
di- and tri-substitution containing F, Cl, Br, I, NO,, CF;, CN,
OR,, COR,, CO,R,, NHR,, NR,R,, NR;;R,, ONR R,
SOR;, SO,R,, SO;R;, SONR;R,, SO,NR,R,, SO;NR,R,,
P(R,)s, P(=0)(R,)s, Si(R,)3, B(R,),, wherein R; and R, are
defined above
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[0104] As used herein the terms “heterocycle”, “hetero-
cyclic”, “heterocyclic systems” and the like refer to a
saturated, unsaturated, or aromatic carbocyclic group having
a single ring, multiple fused rings (for example, bicyclic,
tricyclic, or other similar bridged ring systems or substitu-
ents), or multiple condensed rings, and having at least one
heteroatom such as nitrogen, oxygen, or sulfur within at
least one of the rings. This term also includes “heteroaryl”
which refers to a heterocycle in which at least one ring is
aromatic. Any heterocyclic or heteroaryl group can be
unsubstituted or optionally substituted with one or more
groups, as defined above. Further, bi- or tricyclic heteroaryl
moieties may comprise at least one ring, which is either
completely, or partially, saturated. Suitable heteroaryl moi-
eties include, but are not limited to oxazolyl, thiazaoyl,
thienyl, furyl, 1-isobenzofuranyl, 3H-pyrrolyl, 2H-pyrrolyl,
N-pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, isooxazolyl,
pyridyl, pyrazinyl, pyrimidinyl, pyradazinyl, indolizinyl,
isoindolyl, indoyl, indolyl, purinyl, phthalazinyl, 1,2,3-tria-
zolyl, 1,2,4-triazolyl, 1,2,3-oxadiazoyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3,4-oxatriazolyl,
1,2,3,5-oxatriazolyl, 1,3,5-triazinyl, 1,2,4-triazinyl, 1,2,3-
triazinyl, azepinyl, oxepinyl, thiepinyl, benzofuranyl,
isobenzofuranyl, thionaphthenyl, isothionaphthenyl, indo-
leninyl, 2-isobenzazolyl, 1,5-pyrindiiiyl, pyrano[3,4-b]pyr-
rolyl, isoindazolyl, indoxazinyl, benzoxazolyl, anthranilyl,
quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl, naphtliy-
ridinyl, pyrido[3,4-b]pyridinyl, and pyrido[3,2-b]pyridinyl,
pyrido[4,3-b]pyridinyl.

[0105] Particularly useful compounds in accordance with
the present invention include 5,8,9,10,14-pentaacetoxy-3-
benzoyloxy- 15-hydroxypepluane (pepluane), derivatives of
said pepluane, jatrophanes of Conformation II including
2,3,5,7,15-pentaacetoxy-9-nicotinoyloxy-14-oxojatropha-
6(17), 11E-diene (jatrophane 1), derivatives of said jatro-
phane 1, 2,5,7,8,9,14-hexaacetoxy-3-benzoyloxy- 15-hy-
droxy-jatropha-6(17), 11E-diene (jatrophane 2), derivatives
of said jatrophane 2, 2,5,14-triacetoxy-3-benzoyloxy-8,15-
dihydroxy-7-isobutyroyloxy-9-nicotinoyloxy-jatropha-
6(17), 11E-diene jatrophane 3), derivatives of said jatro-
phane 3, 2,5,9,14-tetraacetoxy-3-benzoyloxy-8,15-
dihydroxy-7-isobutyroyloxyjatropha-6(17), 11E-diene)
jatrophane 4), derivatives of said jatrophane 4, 2,5,7,1
4-tetraacetoxy-3-benzoyloxy-8, 15-dihydroxy-9-nicotinoy-
loxyj atropha-6(17), 11E-diene (jatrophane 5), derivatives of
said jatrophane 5, 2,5,7,9,14-pentaacetoxy-3-benzoyloxy-8,
15-dihydroxyjatropha-6(17),11E-diene ~ jatrophane  6),
derivatives of said jatrophane 6, or pharmaceutically accept-
able salts of these.

[0106] Even more particularly preferred compounds are
angeloyl substituted ingenanes or derivatives thereof such as
ingenol-3-angelate, 20-deoxy-ingenol-3-angelate, 20-O-
acetyl-ingenol-3-angelate, or derivatives of said angelates,
or pharmaceutically acceptable salts of these.

[0107] The present invention extends to all functional
jatrophane or pepluane derivatives. For example, such
derivatives include acetyl derivatives (e.g. jatrophane 4 with
an acetylation of the 8-hydroxyl group), deacytlated deriva-
tives (e.g. jatrophane 1 with a deacetylation of the 2-hydroxy
group). Pepluane derivatives as described by Hohmann et al.
(1999) or with a hydroxylation of the 10-hydroxy group and
all of the compounds described in Inteniational Patent
Application No. PCT/AU98/00656, International Patent
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Application No. PCT/AU01/00678, International Patent
Application No. PCT/AU01/00679 and International Patent
Application No. PCT/AU01/00680 are also within the scope
of the present invention. Other exemplary derivatives con-
templated by the present invention include angeloyl deriva-
tives of jatrophanes and pepluanes, tiglic acid derivatives
and derivatives comprising the trans-isomer of angelic acid.
Derivatives or analogs of the compounds also include alter-
ations which change the hydrophilicity or hydrophobicity of
the molecule so as to improve its transport in a biological
system are also encompassed within this scope. Suitable
modifications can readily be effected and tested using meth-
ods known in the art. Whilst not intending to limit the
invention to any proposed mechanism or action, it is pro-
posed that activation can lead to down-regulation of protein
kinase C (PKC) via the rapid destruction of activated
enzyme and thus the beneficial effect may be due to the
ultimate down-regulation of PKC activity or of PKC-medi-
ated signalling in addition to direct killing of prostate cancer
cells. Furthennore, again not wishing to limit the present
invention to any one theory or mode of action, it is possible
that a sum or all of the chemical agents of the invention
mediate effects against cancer cells via activation of inflam-
matory cells and/or by the induction of cytokines and/or
chemokines.

[0108] Accordingly, a particularly preferred embodiment
of the present invention contemplates a method for the
treatment or prophylaxis of a subject with prostate cancer or
a related cancer or condition or with the symptoms of
prostate cancer, said method comprising the administration
to said subject of a symptom-ameliorating effective amount
of an angeloyl- substituted ingenane or a chemical fiaction
or plant extract comprising same.

[0109] Even more preferably, the present invention pro-
vides a method for the treatment or prophylaxis of a subject
with prostate cancer or a related cancer or condition or with
the symptoms of prostate cancer, said method comprising
the administration to said subject of a symptom-ameliorating
effective amount of one or more of ingenol-3-angelate,
20-deoxy-ingenol-3-angelate and/or 20-O-acetyl-ingenol-3-
angelate or a derivative thereof or a pharmaceutically
acceptable salt of these or a chemical fraction or plant
extract comprising same. Preferably, the derivative is
selected fiom an ester derivative or an acetylated derivative.

[0110] The chemical agents of the present invention may
be also optionally coupled to a targeting agent. This may
suitably be a bone-seeking agent such as a bisphosphonate,
in order to target the chemical agents to bone metastases or
an antibody directed to a prostate-specific tumor marker
such as prostate-specific antigen (PSA), prostate-specific
membrane antigen (PSMA), PSA receptor or other prostate
cancer antigen, in order to target the active compound to
prostate cancer cells. A preferred bisphosphonate is meth-
ylene disphosphonate. Where an antibody is used, the anti-
body is preferably monoclonal and more preferably is a
humanized or human monoclonal antibody. Antibodies may
be specific not only to prostate-specific tumor markers but
also to components of the immune system such as dendritic
cells, B- or T-cells. Methods for making such monoclonal
antibodies and suitable methods for coupling the active
agent to the targeting agent are well known in the art.

[0111] Representative coupling methods for linking the
chemical agents of the invention through covalent or non-
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covalent bonds to the targeting agent include chemical
cross-linkers and heterobifunctional cross-linking com-
pounds (i.e. “linkers”) that react to form a bond between
reactive groups (such as hydroxyl, amino, amido, or sulf-
hydryl groups) in a chemnical agent and other reactive
groups (of a similar nature) in the targeting agent. This bond
may be, for example, a peptide bond, disulfide bond,
thioester bond, amiide bond, thioether bond and the like. In
one illustrative example, conjugates of monoclonal antibod-
ies with drugs have been summarized by Morgan and Foon
(Monoclonal Antibody Therapy to Cancer: Preclinical Mod-
els and Investigations, Basic and Clinical Tumor Immunol-
ogy, Vol. 2, Kluwer Academic Publishers, Hingham, Mass.)
and by Uhr J. of Immunol. 133:i-vii, 1984). In another
illustrative example where the conjugate contains a radio-
nuclide cytostatic agent, U.S. Pat. No. 4,897,255 (Fritzberg
et al.) is instructive of coupling methods that may be useful.
In a preferred embodiment, the therapeutic conjugate con-
tains a metastasis- or prostate cancer specific antigen-bind-
ing protein (e.g. monoclonal antibody) coupled covalently to
a chemical agent of the invention. In this case, the covalent
bond of the linkage may be formed between one or more
amino, sulfhydryl, or carboxyl groups of the binding protein
and (a) the chemical agent itself; (b) a carboxylic acid of the
chemical agent; (c) an ester of the chemical agent; or (d)
complexes of the chemical agent with poly-L-lysine or any
polymeric carrier.

[0112] The choice of coupling method will be influenced
by the choice of targeting agent and the chemical agent and
also by such physical properties as, e.g. shelf life stability
and/or by such biological properties as, ¢.g. half-life in cells
and blood, intracellular compartmentalisation route and the
like.

[0113] Reference herein to a subject includes a human,
primate, livestock animal (e.g. sheep, cow, horse, pig, goat,
donkey), laboratory test animal (e.g. mouse, rat, guinea pig,
hamster) or companion animal (e.g. dog, cat). The above-
mentioned animals may also be useful in animal models for
prostate cancer and the use of the subject chemincal agents
in an animal model is considered useful in accordance with
the present invention.

[0114] The preferred subject is a human or primate or
laboratory test animal.

[0115] The most preferred subject is a human.

[0116] The present invention further contemplates the use
of the subject chemical agents in combination with other
therapeutic procedures used in the treatment of prostate
cancer and/or in the amelioration of symptoms associated
with prostate cancer.

[0117] Accordingly, another aspect of the present inven-
tion contemplates a method for -the treatment or prophylaxis
of prostate cancer or a related cancer or condition in a
subject, said method comprising the simultaneous or
sequential administration to said subject of a symptom-
ameliorating effective amount of a chemical agent derived
from a plant of the Euphorbiaceae family as hereinbefore
described together with a therapeutic protocol or a symp-
tom-ameliorating effective amount of another chemical
agent or a physical agent.

[0118] For example, the subject chemical agents from
Euphorbiaceae maybe used simultaneously with or sequen-
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tially to or otherwise in combination with chemotherapeutic
agents. Such agents include the compounds gemicitabine,
herceptin, irinotecan, leustatin navelbine, rituxan, STI 571,
taxotere, topotecan, xeloda, zometa vinblastinie, vinorel-
bine, vinaesine, treosulfan, tomudex, thiotepa, thioquaunine,
streptozocin, procabazine, intomycin, methotrexate mercap-
topuiine, melphaan, lomustine, irinotecan, ipospainide, ida-
rubicin, gemcitabine fludarabine, etoposide, epiiubicin,
doxorubicin, paunorubicin, dacarbazine, cytarabine, cyclo-
phosphamide, cisplatin, chlorambucil, carmnustine, carbo-
platin, busulphan, bleomycin, asparaginase, adriamycin,
actinonmycin P, Imitoxantbrone, prednisone, taxol VP-16
and ketokonazole.

[0119] The present invention also provides for use of
chenmopreventive agents in combination with the chemical
agents of the invention. Such chemopreventive agents
include toremifene analogs or metabolites thereof which are
well Ienown to those skilled in the art. Other examples of
cancer chemopreventive agents include 4-chlioro-1,2-diphe-
nyl-1{4{2-(N-methylamino) ethoxy]phenyl] -1-butene;
4-chloro-1,2-diphenyl-4{4-[2-(N,N-1 -diethyl-(amino)
ethoxy Jphenyl]-1-butene; 4-chloro-1,2-diphenyl-1-1
4-(aminoethoxy)phenyl]- 1-butene; 4-chloro- 1-(4-hydrox-
yphenyl)-1-[4-[2-(N,N-dimethylamnino)ethoxy Jphenyl]-2-

phenyl-1-butene; 4-chloro- -(4-hydroxyphenyl)-1-[4-[2-(N-
methylanino)ethoxy]phenyl]-2-phenyl-1-butene; and
4-chloro-1,2-bis(4-hydroxyphenyl)-1{4{2-(N,N-dimethyl-
amino) ethoxy]phenyl]-1-butene.

[0120] “Sequential” treatment includes the administration
of Euphorbiaceae compounds and the chemotherapeutic
compounds in either order and within seconds, minutes,
hours, days, weeks for months. “Simultaneous™ treatment
means the agents are administered substauntially at the same
time such as in the same preparation or the concurrent
administration of each agent by separate routes.

[0121] Prostate cancer therapy may in addition or as an
alternative involve hormone therapy. Such hormone therapy
includes the administration of gonadotrophic-releasing hon-
rmones (GnRH) (also known as luteinizing hormone-releas-
ing hormones (LHRH), lupron, zolodex, casodox, flutamide
and estrogen or analogs thereof.

[0122] Another prostate cancer therapy contemplated for
use in combination with the Euphorbiaceac compounds is
immunotherapy. For example, monoclonal antibodies
including human antibodies and humanized non-human
antibodies directed to prostate cancer antigens may be
administered. Alternatively, vaccine compositions directed
to prostate cancer agents may be used. Examples of prostate
cancer antigens include but are not limited to seminoprotein
[-micro seminoprotein and isoforms and differentially acy-
lated versions of isoforms and epitopes on fragments, car-
cinoembryonic antigen, chymotrypsin-like serine protease,
members of the kallikrein family of proteins, prostate stem
cell antigen and PSMA.

[0123] Still other therapies include exposure of the sub-
jects or affected areas on subjects to physical agents. An
example of a physical agent is radiation such as UV radia-
tion, ionizing radiation or radioactive particles.

[0124] Furthermore, the administration of the above thera-
peutic agents or treatments may also accompany interven-
tionist procedures such as surgery or biopsy.
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[0125] In addition, prostate cancer therapy may also
involve the reduction in expression of certain genes associ-
ated with prostate cancer such as metastatic sequences.
Examples include the caveolin gene. Such genes or
sequences may be down-regulated using, for example, anti-
sense technology, sense suppression, co-suppression,
ribozymes or molecules which induce RNAI specific for the
genes or their transcripts. Alternatively, or in addition, an
anti-caveolin antibody or antigen-binding fragment thereof
may be administered.

[0126] The present invention further extends to pharma-
ceutical compositions useful in treating a subject presenting
with prostate cancer or the symptoms of prostate cancer. In
this regard, the chemical agents of the present invention can
be used as actives for the treatment or prophylaxis of
prostate cancer or a related condition in a subject. The
chemical agents can be administered to a patient either by
themselves, or in pharmaceutical compositions where they
are mixed with a suitable pharmaceutically acceptable car-
rier alone or in combination with other compounds such as
anti-cancer compounds.

[0127] Accordingly, the present invention also provides a
composition for treatment and/or prophylaxis of prostate
cancer or a related cancer or condition in a subject, com-
prising one or more chemical agents of the present inven-
tion, together with a pharmaceutically acceptable carrier
and/or diluent, and optionally one or more other active
compounds.

[0128] The term “composition” includes an agent or other
formulation.

[0129] Depending on the specific conditions being treated,
chemical agents may be formulated and administered sys-
temically or locally. Topical and/or intralesional administra-
tion are particularly useful in the practice of the present
invention. Techniques for formulation and administration
may be found in “Remington’s Pharmaceutical Sciences,”
Mack Publishing Co., Easton, Pa., latest edition. Suitable
routes may, for example, include oral, rectal, transmucosal,
or intestinal administration; parenteral delivery, including
intramuscular, subcutaneous, intramedullary injections, as
well as intrathecal, direct intraventricular, intravenous, intra-
peritoneal, intranasal, or intraocular injections. The agents
may also be delivered at or near the site of the tumor by
catheter delivery into blood vessels supplying the prostate.
For injection, the chemical agents of the present invention
may be formulated in aqueous solutions, preferably in
physiologically compatible buffers such as Hanks’ solution,
Ringer’s solution, or physiological saline buffer. For trans-
mucosal administration, penetrants appropriate to the barrier
to be permeated are used in the formulation. Such penetrants
are generally known in the art. Intra-muscular and subcuta-
neous injection is appropriate, for example, for administra-
tion of immunomodulatory compositions and vaccines.

[0130] The chemical agents can be formulated readily
using pharmaceutically acceptable carriers well known in
the art into dosages suitable for oral administration. Such
carriers enable the compounds of the invention to be for-
mulated in dosage forms such as tablets, beads, pills, cap-
sules, liquids, gels, syrups, slurries, suspensions and the like,
for oral ingestion by a patient to be treated. These carriers
may be selected from sugars, starches, cellulose and its
derivatives, malt, gelatine, talc, calcium sulphate, vegetable
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oils, synthetic oils, polyols, alginic acid, phosphate buffered
solutions, emulsifiers, isotonic saline, and pyrogen-free
water. Slow release formulations are also contemplated by
the present invention.

[0131] Formulations of active compounds in beads or
other microparticles are particularly useful for topical or
intralesional administration and are specifically encom-
passed by the present. invention.

[0132] Pharmaceutical compositions suitable for use in the
present invention include compositions wherein the active
ingredients are contained in an effective amount to achieve
their intended purpose. The dose of agent administered to a
patient should be sufficient to effect a beneficial response in
the patient over time such as a reduction in the symptoms
associated with prostate cancer or related condition in a
subject. The quantity of the agent(s) to be administered may
depend on the subject to be treated inclusive of the age, sex,
weight and general health condition thereof. In this regard,
precise amounts of the agent(s) for administration will
depend on the judgement of the practitioner. In determining
the effective amount of the chemical agent to be adminis-
tered in the treatnent or prophylaxis of a condition associ-
ated with prostate cancer or related condition, the physician,
may evaluate progression of the disorder. In any event, those
of skcill in the art may readily determine suitable dosages of
the chemical agents of the present invention.

[0133] Pharmaceutical formulations for parenteral admin-
istration include aqueous solutions of the active compounds
in water-soluble form. Additionally, suspensions of the
active compounds may be prepared as appropriate oily
injection suspensions. Suitable lipopiiulic solvents or
vehicles include fatty oils such as sesame oil, or synthetic
fatty acid esters, such as ethyl oleate or triglycerides, or
liposomes. Aqueous injection suspensions may contain sub-
stances which increase the viscosity of the suspension, such
as sodium carboxymethyl cellulose, sorbitol, or dextran.
Optionally, the suspension may also contain suitable stabi-
lizers or agents which increase the solubility of the com-
pounds to allow for the preparation of highly concentrated
solutions.

[0134] Pharmaceutical preparations for oral use can be
obtained by combining the active compounds with solid
excipient, optionally grinding a resulting mixture, and pro-
cessing the mixture of granules, after adding suitable aux-
iliaries, if desired, to obtain tablets or dragee cores. Suitable
excipients are, in particular, fillers such as sugars, including
lactose, sucrose, maimitol, or sorbitol; cellulose preparations
such as., for example, maize starch, wheat starch, rice starch,
potato starch, gelatin, gum tragacanth, methyl cellulose,
hydroxypropylmethyl-cellulose, sodium carboxymethylcel-
lulose, and/or polyvinyl-pyrrolidone (PVP). If desired, dis-
integrating agents may be added, such as the cross-linked
polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof
such as sodium alginate. Such compositions may be pre-
pared by any of the methods of pharmacy but all methods
include the step of bringing into association one or more
chemical agents as described above with the carrier which
constitutes one or more necessary ingredients. In general,
the pharmaceutical compositions of the present invention
may be manufactured in a manner that is itself known, e.g.
by means of conventional mixing, dissolving, granulating,
dragee- making, levigating, emulsifying, encapsulating,
entrapping or lyophilising processes.
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[0135] Dragee cores are provided with suitable coatings.
For this purpose, concentrated sugar solutions may be used,
which may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or tita-
nium dioxide, lacquer solutions, and suitable organic sol-
vents or solvent mixtures. Dyestuffs or pigments may be
added to the tablets or dragee coatings for identification or
to characterize different combinations of active compound
doses.

[0136] Pharmaceutical compositions which can be used
orally include push-fit capsules made of gelatin, as well as
soft, sealed capsules made of gelatin and a plasticizer, such
as glycerol or sorbitol. The push-fit capsules can contain the
active ingredients in admixture with filler such as lactose,
binders such as starches, and/or lubricants such as talc or
magnesium stearate and, optionally, stabilizers. In soft cap-
sules, the active compounds may be dissolved or suspended
in suitable liquids, such as fatty oils, liquid paraffin, or liquid
polyethylene glycols. In addition, stabilizers may be added.

[0137] Dosage forms of the chemical agents of the present
invention may also include injecting or implanting con-
trolled releasing devices designed specifically for this pur-
pose or other forms of implants modified to act additionally
in this fashion. Controlled release of an agent of the present
invention may be effected by coating the same, for example,
with hydrophobic polymers including acrylic resins, waxes,
higher, aliphatic alcohols, polylactic and polyglycolic acids
and certain cellulose derivatives such as hydroxypropylm-
ethyl cellulose. In addition, controlled release may be
effected by using other polymer matrices, liposomes and/or
microspheres, for example Captisol® or hyaluronic acid.
Encapsulation is preferred for permitting controlled release
of the subject chemical agents. Preferred vehicles for encap-
sulation include but are not limited to the microspheres
described, for example, by Kanellalopoulou et al. (2000),
Jain et al. (1998) and Thomasin et al. (1998) and the
liposomal deliver systems described, for example, by Gabi-
zon (2001), Kunisawa et al. (2001), Muggia (2001) and
Nishioka et al. (2001).

[0138] Chemical agents of the present invention may be
provided as salts with pharmaceutically compatible counte-
rions. Pharmaceutically compatible salts may be formed
with many acids, including but not limited to hydrochloric,
sulphuric, acetic, lactic, tartaric, malic, succinic, etc. Salts
tend to be more soluble in aqueous or other protonic solvents
that are the corresponding flee base forms.

[0139] For any chemical agent used in the method of the
present invention, the therapeutically effective dose can be
estimated initially from cell culture assays such as to reduce
the growth of prostate cancer cells ini vitio. For example, a
dose can be formulated in animal models to achieve a
circulating concentration range that includes the IC50 as
determined in cell culture (e.g. the concentration of a test
agent, which achieves a half-maximal inhibition of cancer
cells). Such infonnation can be used to more accurately
determine useful doses in humans.

[0140] Toxicity and therapeutic efficacy of such chemical
agents can be determined by standard pharmaceutical pro-
cedures in cell cultures or experimental animals, e.g. for
determining the LD50 (the dose lethal to 50% of the
population) and the ED50 (the dose therapeutically effective
in 50% of the population). The dose ratio between toxic and
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therapeutic effects is the therapeutic index and it can be
expressed as the ratio LD50/ED50. Compounds that exhibit
large therapeutic indices are preferred. The data obtained
from these cell culture assays and animal studies can be used
in formulating a range of dosages for use in humans. The
dosage of such compounds lies preferably within a range of
circulating concentrations that include the ED50 with little
or no toxicity. The dosage may vary within this range
depending upon the dosage form employed and the route of
administration utilized. The exact formulation, route of
administration and dosage can be chosen by the individual
physician in view of the patient’s condition (see for example
Fingl et al., 1975, in “The Pharmacological Basis of Thera-
peutics”, Ch. 1 pl).

[0141] Dosage amount and interval may be adjusted indi-
vidually to provide plasma levels of the active agent which
are sufficient to maintain symptom-ameliorating effects.
Usual patient dosages for systemic administration range
from 1-2000 mg/day, commonly from 1-250 mg/day, and
typically from 10-150 mg/day. Stated in terms of patient
body weight, usual dosages range from 0.02-25 mg/kg/day,
conmonly from 0.02-3 mg/kg/day, typically from 0.2-1.5
mg/kg/day. Stated in terms of patient body surface areas,
usual dosages range from 0.5-1200 mg/m?/day, commonly
from 0.5-150 mg/m?/day, typically from 5-100 mg/m?*/day.

[0142] Alternately, one may administer the compound in a
local rather than systemic manner, for example, via injection
of the compound directly into a tissue, often in a depot or
sustained release formulation. Furthermore, one may admin-
ister the drug in a targeted drug delivery system, for
example, in a liposome coated with tissue-specific antibody.
The liposomes will be targeted to and taken up selectively by
the tissue. In cases of local administration or selective
uptake, the effective local concentration of the agent may not
be related to plasma concentration.

[0143] The chemical agents of the present invention can
also be delivered topically. For topical administration, a
composition containing between 0.001-5% or more chemi-
cal agent is generally suitable. Regions for topical admin-
istration include the skin surface and also mucous membrane
tissues of the vagina, rectum, nose, mouth, and throat.
Compositions for topical administration via the skin and
mucous membranes should not give rise to signs of irrita-
tion, such as swelling or redness.

[0144] The topical coomposition may include a pharma-
ceutically acceptable carrier adapted for topical administra-
tion. Thus, the composition may take the form of a suspen-
sion, solution, ointment, lotion, sexual lubricant, cream,
foam, aerosol, spray, suppository, implant, inhalant, tablet,
capsule, dry powder, syrup, balm or lozenge, for example.
Methods for preparing such compositions are well known in
the pharmaceutical industry.

[0145] In one embodiment, the topical composition is
administered topically to a subject, e.g. by the direct laying
on or spreading of the composition on the epidermal or
epithelial tissue of the subject, or transdermally via a
“patch”. Such compositions include, for example, lotions,
creams, solutions, gels and solids. Suitable carriers for
topical administration preferably remain in place on the skin
as a continuous film, and resist being removed by perspira-
tion or immersion in water. Generally, the carrier is organic
in nature and capable of having dispersed or dissolved
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therein a chemical agent of the present invention. The carrier
may include pharmaceutically-acceptable emollients, emul-
sifiers, thickening agents, solvents and the like.

[0146] The present invention also features a process for
separating diterpenes from a biomass containing same, said
process comprising contacting the biomass with an aqueous
solvent for a time and under conditions sufficient to extract
the diterpenes into said solvent.

[0147] The aqueous solvent is preferably water.

[0148] Suitably, the biomass is derived from a plant,
which is preferably a member of the Euphorbiaceae family
of plants or botanical or horticultural relatives of such plants.
Matter from the plant (e.g. foliage, stems, roots, seeds, bark,
etc.) is preferably cut, macerated or mulched to increase the
surface area of the plant matter for aqueous extraction of the
diterpenes.

[0149] The process preferably further comprises adsorb-
ing the diterpenes to a non-ionic adsorbent, which is suitably
a non-ionic porous synthetic adsorbent. Among the non-
ionic porous synthetic adsorbents that can be used for the
purposes of the present invention include, but are not
restricted to, aromatic copolymers mainly composed of
styrene and divinylbenzene, and methacrylic copolymers
mainly composed of monomethacrylate and dimethacrylate.
Such non-ionic porous synthetic adsorbents which comprise,
as the basic structure, aromatic copolymers mainly com-
posed of styrene and divinylbenzene include, for example,
Diaion HP10, HP20, HP21, HP30, HP40, HP50, SP850, and
SP205 (trade names: Mitsubishi Chemical Corp.), and
Amberlite XAD-2, XAD4, (trade names: Rohm and Haas
Co.). Examples of non-ionic porous synthetic adsorbent
which comprise, as the basic structure, methacrylic copoly-
mer mainly composed of monometlhacrylate and dimetha-
ciylate are Diaion HP2MG, Amberlite XAD-7, XAD-8 and
XAD-16 and others.

[0150] Preferably, the process further comprises eluting
diterpenes from the non-ionic adsorbent with water and
water-soluble organic solvent(s).

[0151] The treatment may be conducted by a batch method
using water and water-soluble organic solvent(s) which
dissolve diterpenes, or may also be conducted continuously
or in batch using a column cliromatography method.

[0152] Examples of a water-soluble organic solvent which
may be used in the present invention are alcohols such as
methanol, ethanol, n-propyl alcohol, isopropyl alcohol, and
tert-butanol, ethers such as dioxane and tetrahydrofuran,
ketones such as acetone, amides such as dimethylformia-
mide, sulfur-containinig compounds such as dimethylsul-
foxide. Two or more of such organic solvents may be mixed
for use. In addition, solvents less soluble in water, for
example, alcohols such as n-butanol, esters such as methyl
formate and methyl acetate, and ketones such as methyl
ethyl ketone may also be used to the extent that it does not
separate during development. Particularly preferred water-
soluble organic solvents are alcohols, in particular, metha-
nol, ethanol, propyl alcohol, and the like. Furthermore,
different kinds of solvent may also be used sequentially for
development. Diterpenes can be further purified using media
and techniques which separate compounds on the basis of
molecular size and/or polarity. In a preferred embodiment of
this type, the diterpenes are separated using Sephadex
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LH-20 resin and preferably using water and water-soluble
organic solvent(s) for development.

[0153] The testing of the chemical agents of the present
invention is conveniently conducted ussing in vivo animal
models for prostate cancer or related cancer. Any number of
animal models are available. For example, surgical ortho-
topic implantation of histologically intact fragments of
human prostate cancer may be transplanted to immunode-
ficient animalssuch as rodents. See, for example, Hoffman
(1999); Segawa et al. (2000).

[0154] There are also a range of in vitro models such as
those described in the Examples herein or by Anidjar et al.
(2001).

[0155] The present invention is further described by the
following non-limiting Examples.

EXAMPLE 1

Materials and Methods

[0156] Cells were cultured in RPMI1640 mediurn-10%
w/v FCS in 5% v/v CO, and 5% v/v oxygen. The latter
reproduces physiological conditions and is considered use-
ful in assessing the molecular responses of normal and
tumor cells to drugs. Inhibition of cell growth was deter-
mined 5-7 days after drug treatment by assay of cell numbers
with sulforhodamine B (SRB) in microtitre plates.

[0157] General cell signalling activity of the E. peplus
compounds is quantitated by a sensitive assay which the
present inventors have developed, in which cells are simul-
taneously treated with the drug and infected with a non-
relicating adenovirus containing the CMV promoter, which
drives expression of f-galactosidase (in place of Ela).
Approximately 24 hours later, the [3-galactosidase activity is
measured in an ELISA reader. The sensitivity of this assay
(<ng/ml TPA) is sufficient to measure bioactivity in blood
and organs and serves as the basis for comparison of
structures and for translating doses determined in the mouse
to humans.

[0158] Primary, short-term cultures of adherent tumor
cells are established from aspirates for drug treatments.

[0159] DNA flow cytometry (FACSCAN) is used for
determining effects on the cell cycle.

[0160] Microarrays of 4000 human cDNA sequences spot-
ted on microscope slides are hybridized with fluorescent-
labelled cDNA from reverse-transcribed cellular MRNA and
quantitated as described by Bowtell (1999).

EXAMPLE 2

Pre-treatment of Human Tumor Cells in Culture
with Diterpene Esters Potentiates Selective Killing
by Untreated Leuktocytes

[0161] The question of whether drug treatment of the
target tumor cells causes them to become susceptible to
effector cells of the immune system was addressed as
follows.

[0162] Leukocytes obtained by lysis of human peripheral
blood were added to 5000 MMO96L human melanoma cells
or 7000 neonatal foreskin fibroblasts per microtitre well at
effector: target ratios of 1000, 100 and 10:1. The target cells
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had been treated with 60 ng/mL PEPOOS8 for 20 hr before-
hand, and washed and the medium replaced before the
leukocytes were added. After 48 hr incubation with the
leukocytes the cultures were washed and labelled with
[3H]-thymidine for 2 hr. At 100:1 ratio of effector:target
cells, the melanoma cells showed 12% survival with
PEPO08 whereas the normal fibroblasts had 100% survival.
Untreated leukocytes had no effect on cell survival.

[0163] This result showed that the drugs also act by
making tumor cells specifically sensitive to lysis by the
imunue system.

EXAMPLE 3

Effect of F. peplus Sap on Prostate Cancer Cells

[0164] The ability of E. peplus sap to kill prostate cancer
cells selectively was assessed by comparing the effect of the
sap on prostate cancer cell lines and on normal fibroblasts.
Three prostate cancer cell lines were used; PC-3 and DU145
are hormone resistant prostate cancer cell lines and LNcap
is a hormone-sensitive prostate cancer cell line.

[0165] The prostate cancer cell lines or normal fibroblasts
were suspended to a concentration of 5 X 10> cells/well in
RPMI1640 tissue cultmue medium containing 10% w/v
FCS, volume 0.1 ml in microtitre plates.

[0166] The cells were incubated for 6 hr at 37° C,
followed by the addition of E. peplus crude sap (approxi-
mately 110 mg dry solids per ml) to the final dilutions, as
shown in FIG. 1. After 5 days, cells were scored visually for
survival morphology changes and survival was also assessed
by *H-thymidine incorporation into cell mass. The results
are expressed as percentages of cell survival relative to the
control (cells without drug treatment).

[0167] 1t can be seen that there was a concentration-
dependent inhibition of all three prostate cancer cell lines,
whereas normal fibroblasts remained unaffected or increased
in number of concentrations of sap below 100 ug/ml.

EXAMPLE 4

The in vitro Activity of the Pure Compounds

[0168] E. peplus compounds already known to be active
on other tumor types are tested for growth inhibition of the
three prostatic cancer cell lines used in Example 1 and
against primary cultures of tumor cells obtained by aspira-
tion of bone marrow metastases from patients. Three patient
samples are considered sufficient to confirm potency and
selectivity in humans; approximately 20 suitable patients,
who have accessible bone metastases in the spine, but are
well enough to undergo the procedure, are available in
Brisbane each year.

[0169] The E. peplus compounds are compared to TPA
and Taxol as regards potency and selectivity against tumor
cells.

[0170] The two best candidate compounds, wvhich are
shown to be potent and selective compared with activity
against normal fibroblasts and bladder endothelial cells are
then evaluated in xenografts of tumor cells in nude mice.
This model is widely used in the art (see, for example, Agus
et al., 1999; El Etreby et al., 2000; Navone et al., 1998) and
is sufficient to evaluate drugs for treatment of metastatic
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disease. The diterpenes are lipophilic and are expected to be
capable of reaching the bone marrow.

[0171] Moreover, less polar derivations of the ingenane,
pepluane and jatrophane structures are readily prepared, for
example, by acylation of the Cg hydroxyl of the jatrophanes.

EXAMPLE 5

Optimizing the use of the F. peplus Compound

[0172] TItisexpected that, as found by Han et al. (1998) for
TPA and by others for Taxol, the drug dose can be increased
in the presence of an anti-inflammatory agent such as
prednisolone. The optimum level of prednisolone is deter-
mined in the mouse model and then the dose of diterpene
increased, in order to obtain maximum non-toxic daily
dosing for at least three days.

[0173] On the basis of the anticipated cell cycle arrest by
E. peplus diterpenes and from results with TPA, it is
expected that a range of currently available drugs such as
hydroxyurea, topoisomerase inhibitors and other PKC
inhibitors will synergize the action of the F. peplus diter-
penes if administered at a suitable time. This is assessed in
two ways. The candidate drugs are given to cultured pros-
tatic cancer cells (cell lines and fresh tumnor cells) at
different temporal combinations with F. peplus diterpenes,
to ascertain synergism. Second, cDNA microarray profiling
is carried out, preferably with fresh cultures and cDNA
amplification used to determine the changes in gene expres-
sion induced by these drugs in prostate cancer cells. Changes
that are exploited pharmacologically are followed up in vitro
and then in vivo.

[0174] In a third approach, the most active diterpenes are
chemically linked to methylene diphosphonate (MDP), a
bone-seeking compound commonly used as an imaging
agent (Norris et al., 1999) and the activity of the conjugate
tested against prostate cancer cells. The diterpenes are
aliphatic esters which should be capable of an exchange
reaction with a suitable derivative of MDP and would then
be released by esterase activity in the bone marrow. The
diterpenes have been found to be stable in human plasma
and are not toxic to lymphoid cells. Combining physical and
biological selectivity in this way may be highly advanta-
geous.

EXAMPLE 6

Clinical Trial

[0175] T1tis estimated that 200-300 new cases of advanced
prostate cancer present each year in Brisbane and the power
of evaluation by the prostate specific antigen (PSA) test
(Scliroder et al., 2000) is such that only 20 patients will be
required in the first instance if a 50% drop in PSA is taken
as an indicator of response. Sterile diterpene and anti-
inflanmiatory are administered i.v., essentially as described
by Han et al. (1998) for TPA except that the first dose is 3
of the bioactivity of the amount of TPA used by Han et al.
(1998) (based on the range of in vitro and in vivo data
available). This dose is subsequently escalated. Vital signs
are monitored closely during the first 48 hr. Blood profiles,
including PSA, are measured weekly for four weeks, at
which time a decision is made whether to repeat the treat-
ment. A similar protocol is used for experiments involving
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intralesional injections and for the use of slow release
formulations, beads or capsules.

[0176] The level of active diterpene in the blood is
detected by bioassay on a tumor cell line as assessed by
induction of 6-galactosidase due to transcriptional activation
of the CMV promoter; the sensitivity of the assay is <1
ng/ml, which can be further einanced by solvent extraction,
concentration and HPTLC, if necessary. The changes in PSA
(natural log PSA; Schroder et al., 2000; Vollmer et al., 1999)
and other clinical indicators are correlated to determine the
outcome of the trial. A reduction in PSA of >50% over three
months is sought; however, pain relief, stabilization of
disease and bone scans are also considered.

EXAMPLE 7

Topical Treatment of DU145Prostate Tumor in
Nude®™/™ Mice with PEP003

[0177] To assess whether the E. peplus compounds reduce
tumors in mice, a DU145 prostate tumor was implanted into
nude™ ™) mice and treated with PEP003 (see Table 1). Ten
mice were divided up into two groups of four mice and six
mice, a control group and a treatment group, respectively. In
both groups, each mouse was injected (s.c.), with 1x10° (50
ul) DU145 prostate tumor cells into each of two sites. After
20 days, the tumor was visible (4 mm?). In the control group,
all tumor sites were treated by a single topical application of
2 ul of 100% v/v acetone. In the treatment group, all tumor
sites were treated by a single topical application of 2 ul of
PEP003 in 100% v/v acetone, containing approximately 50
ug of PEP003. The mice were observed for nine weeks and
the tumor size measured. Control mice were sacrificed
before tumor burden became excessive.

[0178] The results (FIG. 2) show a rapid increase of
DU145 prostate tumor in the control group, to an average
tumor size of 167 mm?, 46 days post inoculation. The results
also show that treatment of DU145 prostate tumor by topical
application of PEP003 cured the tumor, without re-growth
after 62 days.

[0179] The data clearly show that topical application of
PEPQO3 onto subcutancous DU145 prostate tumors in

(u-nu-
nude mice causes tumor cure.

EXAMPLE 8

Topical Treatment of PC-3 Prostate Tumor in
nude ™™ Mice with PEP003

[0180] To assess whether the E. peplus compounds reduce
tumors 1g1 mice, PC-3 prostate tumor was implanted into

nude mice and treated with PEP003 (see Table 1)
Thirteen mice were divided up into two groups of five mice
and eight mice, a control group and a treatment group,
respectively. In both groups, each mouse was injected (s.c.),
with 1x10° (50 ul) PC-3 prostate tumor cells into each of two
sites. After three days, the tumor was visible (4 mm?). In the
control group, all tumor sites were treated by a single topical
application of 2 ul of 100% v/v acetone. In the treatment
group, all tumor sites were treated by a single topical
application of 2 ul of PEPO03 in 100% v/v acetone, con-
taining approximately 50 ug of PEP003. The mice were
observed for five weeks and the tumor size measured.
Control mice were sacrificed before tumor burden became
excessive.
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[0181] The results (FIG. 3) show a rapid increase of PC-3
prostate tumor in the control group, to an average tumor size
of 136 mm?>, 37 days post inoculation. The results also show
that treatment of PC-3 prostate tumors by topical application
of PEP003 cured the tumor, without re-growth after 37 days.

[0182] The data clearly show that topical application of
PEP0O03 onto subcutanecous PC-3 prostate tumors in
nude®™*/™*) mice causes tumor cure.

EXAMPLE 9

Intralesional Tre(at/m)ent of PC-3 Prostate Tumor in
Nude Mice with PEP003

[0183] To assess whether the E. peplus compotmds reduce
tumo(rs 151 mice, PC-3 prostate tumor was implanted into

nude mice and treated with PEP003 (see Table 1). Ten
mice were divided up into two groups of six mice and four
mice, a control group and a treatment group, respectively. In
both groups, each mouse was injected (s.c.), with 1x10° (50
ul) PC-3 prostate tumor cells into each of two sites. After six
days, the tuimor was visible (1 mm?). In the control group,
all tumor sites were treated by a single intralesional injection
of 10% v/v acetone in saline. In the treatment group, all
tumor sites were treated by a single intralesional injection of
10% v/v acetone in saline (50 ul), containing approximately
6.25 ug of PEP003. The mice were observed for 19 weeks
and the tumor size measured. Control mice were sacrificed
before tumor burden became excessive.

[0184] The results (FIG. 4) show a rapid increase of PC-3
prostate tumor in the control group, to an average twfor size
of 100 mm?>, 34 days post inoculation. The results also show
that treatment of PC-3 prostate tumors by intralesional
injection of PEP0O03 cured the tumor, without re-growth
after 131 days.

[0185] The data clearly show that intralesional injection of
the PEPOO3 onto subcutaneous PC-3 prostate tumors in

(nu-/nu-;

nude mice causes tumor cure.
EXAMPLE 10

Intralesional Treatment of DU145Prostate Tumor in
nude™"*Mice with PEP003

[0186] To assess whether the E. peplus compounds reduce
tumors in mice, DU145 prostate tumor was implanted into
nude ™™ mice and treated with PEP003 (see Table 1). Six
mice were divided up into two groups of four mice and two
mice, a control group and a treatment group, respectively. In
both groups, each mouse was injected (s.c.), with 1x10° (50
ul) DU145 prostate tumor cells into each of two sites. After
20 days, the tumor was visible (2 mm?). In the control group,
all tumor sites were treated by a single intralesional injection
of 10% v/v acetone in saline. In the treatment group, all
tumor sites were treated by a single intralesional injection of
10% v/v acetone in saline (50 ul), containing approximately
2.5 ug of PEP003. The mice were observed for nine weeks
and the tumor size measured. Control mice were sacrificed
before tumor burden became excessive.

[0187] The results (FIG. 5) show a rapid increase of
DU145 prostate tumor in the control group, to an average
tumor size of 167 mm?, 46 days post inoculation. The results
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also show that treatment of DU145 prostate tumors by
intralesional injection of PEPO03 cured the tumor, without
re-growth after 62 days.

[0188] The data clearly show that intralesional injection of
PEP(()HQ/SW onto subcutaneous DU145 prostate tumors in
nude mice causes tumor cure.

EXAMPLE 11

Synergisitic Combination of PEP005, PEP006 or
PEPO08 with Cisplatin oi Suberic Dihydroxamic
Amino Acid on DU145 Prostate Cancer Cell
Cytotoxicity

[0189] DU145 prostate cancer cells were treated with a
drug combination comprising a purified preparation of an
angeloyl-substitued ingenane selected from PEP0OS5,
PEP006 or PEPOOS and a chemotherapeutic agent selected
from cisplatin or suberic dihydroxamic amino acid (SBHA)
to assess whether such combination displays synergistic
effects on prostate cancer cytotoxicity.

[0190] The prostate cancer cells were treated with (A)
PEP006 and cisplatin, (B) PEP008 and cisplatin, (C)
PEP005 and SBHA, (D) PEP008 and SBHA and (E) PEP005
and cisplatin for 24 hr after which the medium was changed
and the cells permitted to grow in the presence of *H-thy-
midine for five days. The percentage cell survival was
determined by measuring the incorporation of *H-thymidine
in the cells.

[0191] The results presented in FIGS. 6A to 6E indicate
that combinations of cisplatin or SBHA together with
PEP005, PEP006 or PEP0OOS produce greater cytotoxicity
compared to the additive cytotoxicity of the compounds
when administered alone and are, therefore, synergistic
combinations.

EXAMPLE 12

Methods for Obtaining a Low-Chlorophyll,
hydrophobic Fraction from E. peplus and Other
Plant Species

[0192] Standard methods for the isolation of hydrophobic
compounds from plants involve alcoholic extraction of the
whole plant. This produces an extract containing chlorophyll
and other hydrophobic substances from the leaves that
interfere with subsequent purification of compounds by
solvent extractions and chromatography. This is a particular
problem in isolating highly bioactive diterpenes from mem-
bers of the Euphorbiaceae family, due to co-migration with
chlorophyll on silica gel chromatography. Two methods,
both of which can be scaled up for economical, commercial
production, have been developed to overcome this problem,
as described in the present Example and in Example 14.

[0193] Fresh E. peplus plants (17 kg) were chopped and
soaked in 150 litres of water at 4° C. for 20 hr. The water was
pumped through 50 and 100 mesh sieves, filtered through 5
and 2 micron filters and then recirculated through a 100 mm
diameter column of Amberlite XAD-16 (1.5 kg, conditioned
successively with ethyl acetate, methanol and water) at 4° C.
(approximately 1.2 I/min) for 72 hr. Adsorption of bioac-
tivity to the resin was found to be virtually complete within
20 hr.
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[0194] The resin was then washed successively with water
and 50% v/v methanol, then eluted with 1 L of methanol,
followed by 2x1 L acetone. The eluates were evaporated and
combined to give approximately 7 g of a thick oil. This was
shown by HPTLC to be substantially free of chlorophyll and
to contain the desired ingenane esters which were then
purified as described below.

[0195] The ability to extract diterpene esters from chopped
plants in water was surprising given their relative hydro-
phobicity and water insolubility. A variety of manual (cut-
ting with scissors) and mechanical (rotary cutters, motor-
driven mulcher) plant maceration methods were successful,
as was extraction at room temperature. Adsorption to the
XAD-16 could be achieved by stirring the resin with the
filtered or unfiltered water extract and then pouring off the
latter. Filtration could also be carried out with mininal loss
of bioactivity using diatomaceous earth, or membrane filters
(220-650 microns). XAD-7 and XAD-4 were as effective as
XAD-16.

[0196] The hydrophobic adsorbent polyamide (ICN Bio-
medical Resecarch Products) was also used to trap the
diterpenes from water; it had the advantage of allowing the
diterpene esters to be selectively eluted with 50-80% v/v
methanol, thus separating theim from inactive, hydrophobic
compounds, which remained on the column.

EXAMPLE 13

Method for Separation of Ingenane Esters From
Other Diterpenes

[0197] The following method is based upon the surprising
discovery that the stems of E. peplus contain approximately
90% of the bioactive diterpenes and significantly less chlo-
rophyll compared with the leaves.

[0198] The plants are dried in air, shaken to remove the
leaves and the stems compressed and covered with an equal
weight of methanol for 24 hir. The solvent is then poured off,
evaporated to dryness under reduced pressure and the resi-
due dissolved in methanol for chromatography on Sephadex
LH-20 as described below. This method is also suitable for
isolation of low-chloroplhyll fractions from other plant
species.

[0199] A solution of crude methanol extract from F.
peplus in 4 mL 90% v/v ethanol was loaded onto a 25 mm
x1000 mm column and eluted with 90% v/v methanol.
Fractions (4 mL) were analyzed by HPTLC (silica gel,
developed with 4:1 toluene: acetone and heated with phos-
phoric acid at 110° C. for 15 min). Typically, fractions 54-63
contained jatrophane and pepluane esters and fractions
64-77 the ingenane esters, thus achieving satisfactory sepa-
ration. Bioactivity, as judged by induction of bipolar mor-
phology in the human melanoma cell line MMO96L, was
retained as, for example, disclosed in International Patent
Application No. PCT/AU98/00656.

[0200] This separation was surprising because the polarity
of the ingenane esters as judged by HPTLC on silica
completely overlapped the range shown by the jatrophane
and pepluane esters.

EXAMPLE 14
Process for the Purification of Diterpene Esters
from E. peplus

[0201] Crude extracts obtained by the methods according
to Examples 17 or 18 above, or by ether extraction of latex,
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were fractionated by Sephadex HL-20 chromatography (as
above). Appropriate fractions from the latter were combined,
the methanol evaporated under reduced pressure and the
remaining water removed by freeze-drying or by ether
extraction. This sample (200 uL of 100 mg/mL in methanol
per injection) was fractionated by HPLC on a Phenomenex
Luna 25010 mm C18 column with a Phenomenex guard
column in 70-100% v/v methanol at 2 mL/min, with detec-
tion at 230 nm. Jatrophane and pepluane esters appeared at
25-42 min, PEP005 at 42-44 min, PEP00S at 46-50 min, and
PEPO006 at 50-54 min. Similar types of separation have been
obtained by HPLC on C3 and Cg columns.

[0202] Fractions pooled from repeated runs were evapo-
rated to dryness (rotary evaporater or freeze dryer) and
stored in acetone at —20° C. under argon or nitrogen.

[0203] Speculative procedures for synthesis of bisphos-
phonate substituted ingenanes.

EXAMPLE 15

Synthesis of 20-Chloro-20-Deoxyingenol
3,5-Dibenzoate from Ingenol—Scheme 1

[0204] Ingenol can be converted to 20-chloro-20-deoxy-
ingenol 3,5-dibenzoate by the procedure reported in Appen-
dino et al. (1999). Thus, ingenol can be converted to ingenol
20-trityl ether by treatment with trityl chloride and 4-(N,N-
dimethylamino)pyridine in dry pyridine. Ingenol-20-trityl
ether can be converted to ingenol 3,5-benzoate by treatment
with benzoic acid, 1-(3-dimethylaminopropyl)-3-ethylcar-
bodiimide hydrochloride and dimethyl-aminopyridine in
dichloromethane followed by reaction with methanolic per-
chloric acid. Ingenol 3,5-dibenzoate can be converted to
20-chloro-20-deoxyingenol 3,5-dibenzoate by reaction with
hexachloroacetone and triphenylphosphine in dry dichlo-
romethane.

EXAMPLE 16

Synthesis of 20-Chloro-20-Deoxyingenol
3,5-dibenzoate from Ingenol 3-angelate

[0205] Ingenol 3-angelate extracted from Euphorbia spe-
cies could be converted to 20-chloro-20-deoxyingenol 3-an-
gelate 5-benzoate by the method of Example 15.

EXAMPLE 17

Synthesis of 20-Chloro-20-Deoxyingenol
3,5-dibenzoate from Ingenol—Scheme 2

[0206] Ingenol is reacted with p-toluenesulphonic acid
hydrate and acetone to give ingenol-5,20-acetonide accord-
ing to the procedure of Opferkuch et al. (1981). Ingenol-5,
20-acetonide is converted to the ingenol 3-acylate by treat-
ment with the appropriate acyl chloride and 4-(N,N-
dimethylamino) pyridine or pyridine in toluene or benzene,
or treatment with the appropriate acid, an alkylpyridinium
salt and tributylamine in toluene then treatment with metha-
nolic perchloric acid according to the procedure of Sorg et
al. (1982). The ingenol 3-acylate could be converted to the
20-chloro-20-deoxyingenol 3-acylate 5-benzoate by the
method of Example 15.

EXAMPLE 18
Synthesis of 20-Chloro-20-Deoxyingenol
3,5-Dibenzoate from Ingenol—Scheme 3

[0207] Ingenol can be converted to ingenol-3,4-acetonide
by treatment with 4-toluenesulphonic acid hydrate and
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acetone to give ingenol-3,4:5,20-diacetonide followed by
treatment with perchloric acid in methanol or zinc bromide
in dichloromethane and methanol according to the method
of Opferkuch et al. (1981). Ingenol-3,4-acetonide could be
converted to ingenol-3,4-acetonide-20-trityl ether by treat-
ment with trityl chloride and 4-(N,N-dimethylamino) pyri-
dine in dry pyridine, acylated in an analogous manner to that
described in Example 1 or Example 3 to give the ingenol-
3,4-acetonide-20-trityl ether 5-acylate then treated with
methanolic perchloric acid according to the method of
Example 15 or Example 18 to give the ingenol 5-acylate.
The ingenol 5-acylate could then be converted to the
ingenol-3,4-acetonide 5-acylate by treatment with 4-tolu-
enesulphonic acid hydrate and acetone according to the
method of Opferkuch et al. (1981). The ingenol-3,4-ac-
etonide 5-acylate could be converted to the 20-chloro-20-
deoxy-3,4-acetonide 5-acylate by the method of Example
15.

EXAMPLE 19

Preparation of Tetraalkyl
Phthalimido-1-Hydroxyalkylbisphosphonates

[0208] Tetraallcyl phthalimido-1-hydroxyalkylbisphos-
phonates can be prepared by the method of E1 Manouni et al.
(1989). These could be converted to the corresponding
tetraalkyl amino-1-hydroxyalkylbisphosphonates by stan-
dard treatment with hydrazine hydrate in ethanol.

EXAMPLE 20

Synthesis of Bisphosphonic Acid Derivatives of
Acylingenols

[0209] 20-chloroingenol acylates from Examples 17-20
could be reacted with 1,1-bis(dialkoxyphosphoryl)-1-hy-
droxyalkylamines, triphenylphosphine, diethylazodi-car-
boxylate and tetrahydrofuran to give 20-{bis(dialkoxyphos-
phorylhydroxyalkylamino]-20-deoxy-3-O-acylingenols
and  20-[bis(dialkoxyphosphoryl)hydroxyalkylamino]-20-
deoxy-5-O-acylingenols according to the procedure of
Appendino et al (1999). 20-Bis(dialkoxyphosphoryl)
hydroxyalkylamino]-20-deoxy-3-0-a cylingenols and 20-
[bis(dialikoxyphosphoryl) hydroxyalkylanino]-20-deoxy-5-
O-acylingenols could be converted to the corresponding
20-[bis(dihydroxyphosphoryl)hydroxyallcylamino]-20-
deoxy-3-0-acylingenols and 20-[bis(dihydroxyphosphoryl)
hydroxyalkylamino]-20-deoxy-5-O-acylingenols by treat-
ment with bromotrimethylsilane or iodotrirnethylsilane and
solvolysis with alcohol or water according to Lecouvey et al.
(2000) and references therein. The bisphosphonic acids
could be converted to the appropriate salts by careful
titration with an inorganic base, for example, sodium
hydroxide.

EXAMPLE 21

Synthesis of Ingenol-3-Acylate-20-Trityl Ethers
from Ingenol-3-acylates

[0210] Ingenol-3-acylates could be converted to the cor-
responding ingenol-3-acylate-20-trityl ethers by the method
of Example 17. Ingenol-3-acylate-20-trityl ethers could be
converted to 5-(chloromethylcarbonyloxy)ingenol-3-acy-
late-20-trityl ~ ethers or 5-(bromomethyl-carbonyloxy)
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ingenol-3-acylate-20-trityl ethers by reaction with chloro-
acetyl chloride or bromoacetyl chloride and 4-(N,N-dim-
ethylamino)pyridine in pyridine and dry ether according to
the procedure of Nangia et al (1996). 5-(Chloromethylcar-
bonyloxy)ingenol-3-acylate-20-trityl ether or 5-(bromom-
ethylcarbonyloxy)ingenol-3-acylate-20-trityl ethers could
be converted to 5-[bis(dialkoxyphosphoryl)hydroxy-
alkylaminomethylcarbonyloxy]-ingenol-3-acylate-20-trityl
ethers by the method of Example 6 and then converted to
5-[bis(dialkoxyphosphoryl) hydroxyalkylaminomethylcar-
bonyloxy]ingenol-3-acylates by the method of Example 15.
These could then be converted to [bis(dihydroxy-phospho-
ryl) hydroxyalkylaminomethylcarbonyloxy Jingenol-3-acy-
lates or salts thereof by the method of Example 20.

EXAMPLE 22

Synthesis of
-[bis(dihydroxyphosphoryl)Hydroxyalkylamino-
Methylcarbonyloxy JIngenols

[0211] (9S)-9-Deoxo-9-hydroxyingenol-3,4:5,20-diac-
etonide can be prepared from ingenol-3,4:5,20-diacetonide
by reduction with lithium aluminium hydride in tetrahydro-
furan and (9R)-9-deoxo-9-hydroxyingenol-3,4:5,20-diac-
etonide can be prepared from ingenol-3,4:5,20-diacetonide
by reduction with sodium in 2-propanol and ether according
to the procedure of Bagavathi et al. (1991). (9S)- or (9R)-
9-Deox0-9-hydroxyingenol-3,4:5,20-diacetonide could be
converted to (9S)- or (°R)-9-deoxo-9-(chloromethyl-carbo-
nyloxy) ingenol-3,4:5,20-diacetonide or (9S)- or (9R)-9-
deoxo-9-(bromomethyl-carbonyloxy) ingenol-3,4:5,20-di-
acetonide by reaction with chloroacetylchloride or
bromoacetylchloride and 4-(N,N-dimethylamino)pyridine
in pyridine and dry ether according to the procedure of
Nangia et al. (1996). (9S)- or (9R)-9-Deoxo-9-(chlorometh-
ylcarbonyloxy) ingenol-3,4:5,20-diacetonide or (9S)- or
(9R)-9-deox0-9-(bromomethylcarbonyloxy) ingenol-3,4:5,
20-diacetonide could be converted to the corresponding
(9S)- or (9R)-9-deoxo-9-bis(dialkoxyphosphoryl)hydroxy-
alkylamino-methylcarbonyloxy Jingenol-3,4:5,20-diac-
etonide by the method of Example 6. (9S)- or (9R)-9-Deoxo-
9-[bis(dialkoxyphosphoryDhydroxyalcylaminomethyl
carbolyloxy Jingenol-3,4:5,20-diacetonide could be treated
with methanolic perchloric acid followed by 4-toluenesul-
phonic acid hydrate to give (9S)- or (9R)-9-deoxo-9-[bis-
(dialkoxyphosphoryl)-hydroxyalkylaminomethylcarbo-
nyloxy Jingenol-5,20-acetonide according to the method of
Example 17. This in turn could be converted to (9S)- or
(9R)-3-acyl-9-deoxo-9-[bis(dialkoxyphosphoryl) hydroxy-
alkylaminomethylcarbonyloxyJingenol  -5,20-acetonides
then (9S)- or (9R)-3-acyl-9-deoxo-9-[bis(dialkoxyphospho-
ryDhydroxyalkylaniinomethyl-carbonyloxy Jingenols by the
method of Example 19. These could then be converted into
(9S)- or (9R)-3-acyl-9-deoxo-9-[bis(dihydroxyphosphoryl)
hydroxyallalninomethyl-carbonyloxyJingenols and salts
thereof by the method of Example 20.

EXAMPLE 23
Acylated Tetraalkyl Bisphosphonate Derivatives of
Ingenol

[0212] Tetraalkyl bisphosphonate derivatives of ingenol
can be further acylated on any free hydroxyl groups selected
from the 3-OH, 5-OH and 20-OH by treatment with an
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appropriate acyl chloride and 4-(N,N-dimethylaminopyri-
dine) or pyridine in toluene or benzene according to the
procedure of Sorg et al. (1982), then converted to the
bisphosphonic acid derivatives of ingenol or salts thereof by
the method of Example 20.

EXAMPLE 24

Preparation of Deoxyingenol 3,5-Diacylates from
20-Deoxy-17-Hydroxy-Ingenol

[0213] 20-Deoxy-17-hydroxy-ingenol  obtained by
hydrolysis of esters from Euphorbia species could be con-
verted to 20-deoxy-17-hydroxy-ingenol 3,5-diacylate 17-tri-
tyl ethers then to 20-deoxy-17-hydroxy-ingenol 3,5-diacy-
lates and 17-chloro-20-deoxyingenol 3,5-diacylates by the
method of Example 15. These could then be converted to
17-[bis(dihydroxyphosphoryl) hydroxyallecylamino]-20-
deoxyingenol 3,5-diacylates and salts thereof by the method
of Example 20.

EXAMPLE 25

Preparation of Bisphosphonate Derivatives of
Acylingenols

[0214] 17-Hydroxyingenol obtained by hydrolysis of
esters from Euphorbia species could be converted to, 17-hy-
droxyingenol-3,4:5,20-diacetonide by the method of
Example 18 and thence to 17-chloroingenol-3,4:5,20-diac-
etonide by the method of Example 15. This could then be
converted to 17-chioroingenol by treatment with methanolic
perchloric acid and converted to 17-chloroingenol-5,20-
acetonide then to 3-acyl-17-chloroingenols by the method of
Example 17. 3-Acyl-17-chloroingenols could be converted
to 17-bis(dihydroxyphosphoryl) hydroxyallcylamino]-20-
deoxy-3-O-acylingenols and salts thereof by the method of
Example 20. Further acylation of these could be achieved by
the method of Example 23.

[0215] Those skilled in the art will appreciate that the
invention described herein is susceptible to variations and
modifications other than those specifically described. It is to
be understood that the invention includes all such variations
and modifications. The invention also includes all of the
steps, features, compositions and compounds referred to or
indicated in this specification, individually or collectively,
and any and all combinations of any two or more of said
steps or features.
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1. A method for the treatment or prophylaxis of prostate
cancer or a related cancer or condition in a subject, said
method comprising the administration to said subject of a
symptom-ameliorating effective amount of a chemical agent
obtainable from a plant of t h e Euphorbiaceae family or a
derivative or chemical analog thereof which chemical agent
is a diterpene selected from compounds of the ingenane,
pepluane and jatrophane families and which chemical agent
or derivative or chemical analog is represented by any one
of the general formulae (a - (V):-

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defmed by said atoms is satu-
rated or unsaturated, including epoxides and tluoep-
oxides;

A-T are independently selected fiom hydrogen, R;, R,
R;, F, Cl, Br, I, CN, OR,, SR;, NR,R,, N(=0),,
NR,OR,, ONR;R,, SOR,, SO,R,, SO;R;, SONR R,
SO.NR,R,, SO;NR,R,, P(R,)s, P(=O)(R,)5, Si(R,),
B(R,),, (C=X)R, or X(C=X)R; where X is sclected
from sulfur, oxygen and nitrogen;

R, and R, are each independently selected from C,-C,,
alkyl (branched and/or straight chained), C;-C,, aryla-
lkyl, C;5-C, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or
straight chained), C,-C,, heteroarylalkyl, C,-C,,
allcoxyalkyl, C,-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C,-C,, [CN, OR,, SR;, NR R,
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N(=0),, NR,OR,, ONR,R,, SOR,, SO,R,, SO;R,,
SONR,R,, SO,NR,R,, SO, NR,R,, PR,
P(=0)R,);, Si(R )3, B(R,),]Jalkyl;

R, is selected from R, R,, CN, COR,, CO,R,, OR,, SR,
NR,R,, N(=0),, NR,OR,, ONR,R,, SOR;, SO,R,,
SO,R,, SONR R,, SO,NR,R,, SO,NR,R,, P(R,),,
P(=0)(Ry)5, Si(Ry)s, B(Ry),;

A connected to B (or C), D (or E), R (or Q), P (or O) or
S (or T) is a selection of C,;-C, disubstituted (fused)
saturated or unsaturated carbocyclic or heterocyclic
rings further substituted by R;, (C=X)R; and X(C=
X)R;, including epoxides and thioepoxides;

J connected to I (or H), G (or F), K (or L), M (or N) or
S (or T) is a selection of C,;-C, disubstituted (fused)
saturated and unsaturated carbocyclic or heterocyclic
rings further substituted by R;, (C=X)R; and X(C=
X)R;, including epoxides and thioepoxides;

D (or E) connected to B (or C) or G (or F); I (or H)
connected to G (or F); P (or O) connected to R (or Q)
or M (or N); K (or L) connected to N (or M) is a
selection of C;-Cg disubstituted (fused) saturated or
unsaturated carbocyclic or heterocyclic rings substi-
tuted by R;, (C=X)R, and X(C=X)R,, including
epoxides and thioepoxides;

Band C,D and E, R and Q, P and O, I and H, G and F,
Kand LM and Nor S and T are =X where X is selected
from sulfur, oxygen, nitrogen, NR;R,, and =Cr,R,

II

wherein:

n is 0-10 atoms seleeted from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A'-T' are independently selected from hydrogen, R,, Rs,
R, F, Cl, Br, I, CN, COR,, CO,R,, OR,, SR,, NR Ry,
CONR_,R;, N(=0),, NR ,OR;, ONR R, SOR,,SO,R,,
SO4R,, SONR, R, SO,NR R;, SO;NR,R;, P(R,);,
P(=0)(R,)s, Si(R,)5, B(R,),, (C=X)R; or X(C=X)R
where X is selected from sulfur, oxygen and nitrogen;

R, and R are each, independently selected from C,-C,,
alkyl (branched and/or straight chained), C,-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C;, alkynyl (branched and/or
straight chained), C,-C,, heteroarylalkyl, C,-C,,
alkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C,-C,, [CN, OR,, SR,, NR R,
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N(=0),, NR,RO;, ONR, R, SOR,, SO,R,, SO;R,,
SONR R, SO,NR, R, SO;NR RS, P(R,)s,
P(=0)R.,);, Si(R,)5, B(R,),Jalkyl;

R, is selected from R, R, CN, COR,, CO,R,,OR,, SR,
NR, R, N(=0),, NR,OR;, ONR,R,, SOR,, SO,R,,
SO,R,, SONR,R;, SO,NR,R;, SO,NR;, P(R,),,
P(=0)(R,), Si(R,)s, B(R,),;

E'and R' or H' and O' is a C,-Cg saturated or unsaturated
carbocyclic or heterocyclic ring system further substi-
tuted by R, including epoxides and thioepoxides;

O' connected to M' (or N') or Q' (or P'); R' connected to
Q'60 (or P") or S' (or T'); S' (or T') connected to A' (or
B"); A’ (or B') connected to C' (or DY; E' connected to
C' (or DY) or F' (or G"); H' connected to I'; I' connected
to J'; J' connected to K'; K' connected to L'; L' con-
nected to M' (or N') are C;-Cy disubstituted (fused)
saturated or unsaturated carbocyclic or heterocyclic
ring systems further substituted by R, (C=X)R, and
X(C=X)R,, including epoxides and thioepoxides;

A',B'and C', D'and F', G'and M', N'and P'Q'and S'T*are =X
where X is selected from sulfur, oxygen, nitrogen,
NR4R;, (C=X)R4, X(CX)R,, and =CR,Rg; R, and Ry
are each independently selected from Rg, (C=X)R, and
X(C=X)R¢

I

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A'-T* are independently selected from hydrogen, R, R,
R,;, F, Cl, Br, I, CN, OR,, SR,, NR.R,,, N(=0),,
NR,OR,,, ONRGR,,, SOR,, SO,R;, SO,R,
SONRgR,;, SO,NRgGR;,  SO;NR¢R,,,  P(Ry)s,
P(=0)(Ro)s, Si(Ro)s, B(Ro),, (C=X)R;; or X(C=X)R;;,
where X is selected from sulfiur, oxygen and nitrogen;

R, and R, are each independently selected from C,-C,
alkyl (branched and straight chained), C,-C,, arylalkyl,
C;-C4 cycloalkyl, C4-Cl,, aryl, C;-C,, heteroaryl,
C-C,, heterocycle, C,-C,, alkenyl (branched and
straight chained), C,-C,, alkynyl (branched and
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C,-C,, haloalkyl, dihaloalkyl, trialoalkyl,
haloalkoxy, C;-C,, [CN, OR,, SRy, NRGR,,, N(=0),,
NR,OR,,, ONRGR,,, SOR,, SO,R;, SO,R,
SONRgR,;, SO,NRgGR;,  SO;NR¢R,,,  P(Ry)s,
P(=0)(R)s, Si(Ro);, B(R,), Jalkyl;
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R,,, is selected from Ry, R;y, CN, COR,, CO,R,, OR,,

SRy, NRGR,,, N(=O)2> NRGOR;4, ONRGR;;, SOR,,
SO,R,, SO;R,, SONRGR,,, SO.NRGR, SONRGR
P(Ro)s, P(=0)(R,)s, Si(Ro)s, B(R),;

B! and RY, E* and O and E* and M? are selected from a
C,-Cg saturated or unsaturated carbocyclic or hetero-
cyclic ring system further substituted by R, ,, including
epoxides and thioepoxides;

A* (or A' connected to A! (or AY) or T* (or SY); B
connected to A (or A?) or C* (or DY). E* connected to
E' or C* (or DY); E! connected to E* (or F*); G* (or H')
connected to E! (or FY) or I* (or J%); K (or LY)
connected to I' (or J*) or M'; M* connected to O* (or
NY); O connected O (or N%) or P* (or Q%); R* con-
nected P* (or Q') or S (or T*) are C,-Cg, disubstituted
(fused) saturated or unsaturated carbocyclic or hetero-
cyclic ring systems further substituted by R,
(C=X)R,;, and X(C=X)R,;, including epoxides and
thioepoxides;

A, A and A, A and C*, D* and F', E and G*, H* and I,
7' and K, L' and N?, O* and P*, Q" and S*, T* are =X
where X is selected from sulfur, oxygen, nitrogen,
NRgR,,, including (C=X)R;;, and X(C=X)R,;, and

=CR,R,3;

R,, and R,; are independently selected from R,

(C=X)R,,, and X(C=X)R,,,

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,

sulfuir, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A*-X? are independently sclected from hydrogen, R,.,
R,s, Ry, F, Cl, Br, I, CN, OR,,, SR,,, NR ,R .,
N(=0),, NR,,OR,5, ONR,R,s, SOR,, SO.R..,
SOR,, SONR,R,; SONR,.R,5 SO,NR,R,s,
P(R14)3, P(=0)(R1,);, Si(Ry,)s, B(R1y), (C=Y)Ry; or
Y(C=Y)R  where Y is selected from sulfur, oxygen and
nitrogen;

R,, and R are each independently selected from C,-C,,

alkyl (branched and/or straight chained), C,-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle C,-C,, alkenyl (branched and/or
straight chained), C,-C,, allkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C,-C;, [CN, OR,,, SR,,
NRy,R;, N(=0),, NR;,OR;5, ONR; R 5, SORy,,
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SORy4  SOsRy,,  SONRyR;s,  SO,NRyRys,
Sl(l-()3II\IR14R15, P(R1,)3, P(=O)(R14)s, Si(Ry4)s, B(R14),]
alkyl;

R, is selected from R,,, R;5, CN, COR,,, CO,R s,
OR14> SR14> N14R15> N(=O)2> NR14OR15> ONR14R15>
SOR14> S2R14> SO3R14> SONR14R15> SO2NR14R15>
SOBNR14R15> P(R4)3’ P(=O)(R14)3> Si(R14)3> B(R14)2;

E? and V?, and H* and S*, and I? and P? are C,-Cg
saturated or unsaturated carbocyclic or heterocyclic
ring system further substituted by R,,, including
epoxides and thioepoxides;

AZ? (or B?) connected to C* (or D?) or W* (or X?); E*
connected to C* (or D?) or F? (or G*); H? connected to
F? (or G* or I?; I? connected to J* (or K?); L (or M?)
connected to J* (or K?) or N* (or 0%); R* (or Q*
connected to P? or S%; V* connected to U? (or T?) or W?
(or X?) are C,-C, disubstituted (fused) saturated or
unsaturated carbocyclic or heterocyclic ring systems
further substituted by R4, (C=Y)R,4 and Y(C=Y)R s,
including epoxides and thioepoxides;

A2, B2, C2, D2, F2, G2, J2, K2, L2, M2, N2, 02, 02, R2, U2,
T? and X?, W? are =Y where Y is selected from sulfur,
oxygen, nitrogen, NR,R,5 and =CR;;,R,g;

R,, and R,; are independently seclected from R,
(C=Y)R and Y(C=Y)R,,

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfuir, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A>-Z? are independently selected from hydrogen, R,
R,y R,;, F, Cl, Br, I, CN, OR,,, SR,,, NR (R,
N(=0),, NR,,OR,,, ONR R,,, SOR,,, SO,R,,,
SO;R,,, SONR GR,,, SO,NR,,R,,, SO;NR,;R,,,
P(R6)3, P(=0)(R0)s5, Si(R10)3, BR o)., (C=O)R,; or
B(C=D)R,, where @ is sulfur, oxygen and nitrogen;

R, and R, are each independently selected from C,;-C,
alkyl (branched and/or straight chained), C;-C,, aryla-
lkyl, C;5-C, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
allkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C;-C;, [CN, OR,,, SRy,
NRoRs, N(=0)s, NR,150Rs0, ONR oo, SOR,o,
SO,R,;,, SOJR,,, SONR,(R,,, SO,NR, R,
5123II\IR19R20> P(R;0)3, P(=0)(R10)3, Si(R10)s, B(R10), ]
alkyl;
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R,, is selected from R;5, R,,, CN, COR,,, CO,R,,,
OR 4, SR 9, NR;gR 50, N(=0),, NR ;OR 55, ONRgR
SOR o, SO,R,4, SO;R 5, SONRgR,5, SO,NRgR,,
SO;NR R0, PR 6)5, P(=0)(R 0)3, Si(R;6)35 B(R )5

D? connected to X> is a C,-C, saturated or unsaturated
carbocyclic or heterocyclic ring system further substi-
tuted by R,,, including epoxides and thioepoxides; A>
(or A®) connected to B® (or C°) or Z* (or Y?); D?
connected to B? (or C) or E? (or F); G* (or HY)
connected to E* (or F?) or I (or I?); L? (or K%)
connected to I? (or I?) or M? (or N3); O3 (or O%)
connected to N? (or M?) or P? (or Q%). S (or R®)
connected to Q* (or P?) or U? (or T?). W (or V?)
connected to U? (or T?) or X?; X> connected to Y> (or
77) are C,-Cq disubstituted (fused) saturated or unsat-
urated carbocyclic or heterocyclic ring systems further
substituted by R,;, (C=@)R,; and @ (C=B)R,,, includ-
ing epoxides and thioepoxides;

A3 A%B3,C3 B, G H3; 1P, 1P, K3, L3, MNP, 03, 0%;
Q3,P3, R3, U3, T3, W3, V3, and 7Z3,Y? are =@) where @
is selected from sulfur, oxygen, nitrogen, NR, R, and
=CR,,R,; and

R,, and R,; are selected from R,;, (C=0)R,; and @
(C=0)R,,; and which chemical agent or derivative or
chemical analog is administered for a time and under
conditions sufficient to ameliorate one or more symp-
toms associated with said, prostate cancer or related
cancer or condition.

2. A method according to claim 1 wherein the chemical

agent is represented. by the general forrnula (VI):

VI

wherein:

R,,, R,5 and R, are independently selected from hydro-
gen, R,, R, F, Cl, Br, I, CN, OR,,, SR,,, NR,,R,q,
N(=0),, Nr,,OR,,, ONR,.R,., SOR,,, SO,R,,,
SO;R,,, SONR,-R,,, SO,NR,-R,,, SO;NR,,R,,
P(R,,)s, P(=0)(R;7)5,S1(R,,)5, B(R,;),, (C=X)R,, or
X(C=X)R  where X is selected from sulfur, oxygen and
nitrogen;

R, and R4 are each independently selected from C,-C,,
alkyl (branched and/or straight chained), C,-C,, aryla-
lkyl, C5-C, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl,
C,-C14 heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
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loalkyl, haloalkoxy, C;-C;, [CN, OR,,, SR,
NR27R28> N(=O)2> NR27OR28> ONR27R28> SOR27>
SOZR27> SO3R27> SONR27R28> SOZNR27R28’
812311\]'R27R28’ P(R27)3’ P(O)(R27)3’ Si(R27)3’ B(R27)2]
alkyl,

R,, is selected from R,,, R,,, CN, COR,,, CO,R,,
OR.7, SRy, NRy;Ros, N(=0),, NR,,0R 55, ONR, /R,
SOR,,, SO,R,-, SO4R,,, SONR,.R,,, SO,NR,,R,,,
SO3NR 7R, P(Ry7)5, P(=0)(R7)5, Si(R27)3, B(R,7),.

3. A method according to claim 2 wherein R,, is H.

4. Amethod according to claim 2 wherein R, is OAcetyl.

5. A method according to claim 2 wherein R,, is OH.

6. A method according to claim 2 wherein R, is OH.

7. A method according to claim 2 wherein R4 is OH.

8. A method according to claim 1 wherein the plant is of
the genus selected from Acalypha, Acidoton, Actinostemon,
Adelia, Adenocline, Adenocrepis, Adenophaedra, Adisca,
Agrostistachys, Alchornea, Alchorneopsis, Alcinaeanthus,
Alcoceria, Aleurites, Amanoa, Andrachne, Angostyles,
Anisophllum, Antidesmia, Aphora, Aporosa, Aporosella,
Argythamnia,  Astrococcus, Astrogyne, Baccanrea,
Baliospermum, Bernardia, Beyeriopsis, Bischofia, Blachia,
Blumeodondron, Bonania, Bradleia, Breynia, Breyniopsis,
Briedelia, Buraeavia, Caperonia, Caryodendron, Celianella,
Cephalocroton, Chaenotheca, Chaetocarpus, Chanaesyce,
Cheilosa, Chiropetalum, Choriophyllum, Cicca, Chaoxylon,
Cleidon, Cleistanthus, Cluytia, Cnesmone, Cnidoscolus,
Coccoceras, Codiacum, Coelodiscus, Conami, Conceveiba,
Conceveibastrum, Conceveibum, Corythea, Croizatia, Cro-
ton, Crotonopsis, Crozophora, Cubanthus, Cunuria, Dacty-
lostemon, Dalechampia, Dendrocousinsia, Diaspersus,
Didymocistus, Dimorphocalyx, Discocarpus, Ditaxis, Dode-
castingma, Drypetes, Dysopsis, Elateriospermum, Endad-
enium, Endospermum, Erismanthus, Erythrocarpus, Eryth-
rochilus, Eumecanthus, Euphorbia, Euphorbiodendron,
Excoecaria, Flueggea, Calearia, Garcia, Gavarretia, Gelo-
nium, Giara, Givotia, Glochidion, Clochidionopsis, Glycy-
dendron, Gymnanthes, Gymnosparia, Haematospermum,
Hendecandra, Hevea, Hieronima, Hieronyma, Hippocrepan-
dra, Homalanthus, Hymenocardia, Janipha, Jatropha, Julo-
croton, Lasiocroton, Leiocarpus, Leonardia, Lepidanthus,
Leucocroton, Mabea, Macaranga, Mallotus, Manihot,
Mappa, Maprounea, Melanthesa, Mercurialis, mettenia,
Micrandra, Microdesmis, Microelus, Microstachy, Maocro-
ton, Monadenium, Mozinnia, Neoscortechinia, Omalanthus,
Omphalea, Ophellantha, Orbicularia, Ostodes, Oxydectes,
Palenga, Pantadenia, Paradrypeptes, Pausandra, Pedilan-
dthus, Pera, Peridium,Petalostigima, Phyllanthus, Picroden-
dro, Pierardia, Pilinophytum, Pimeleodendron, Piranhea,
Platygyna, Plukenetia, Podocalyx, Poinsettia, Poraresia,
Prosartema, Pseudanthus, Pycnocoma, Ouadrasia, Rever-
chonia, Richeria, Richeriella, Ricinella,Ricinocarpus, Rot-
tlera, Sagotia, Sanwithia, Sapium, Savia, Sclerocroton,
Sebastiana, Securinega, Senefeldera, Senefilderopsis, Sero-
phyton, Siphonia, Spathiostemon, Spixia, Stillingia, Stro-
phioblachia, Synadenium, Tetracoccus, Tetraplandra,
Tetrorchidium, Thyrsanthera, Tithymalus, Trageia, Trewia,
Trigonostemon, Tyria and Xylophylla.

9. A method according to claim 7 wherein the plant is of
the genus Euphorbia.

10. A method according to claim 8 wherein the species of
Euphorbia is selected from Fuphorbia aaron-rossii, Euphor-
bia abbreviata, Euphorbia acuta, Fuphorbia alatocaulis,
Euphorbia albicaulis, Euphorbia algomarginata, Euphorbia
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aliceae, Euphorbia alta, FEuphorbia anacampseros, Euphor-
bia andromedae, Euphorbia angusta, Euphorbia anthonyi,
Euphorbia antiguensis, Euphorbia apocynifolia, Euphorbia
arabica, Euphorbia ariensis, Euphorbia arizonica, Euphor-
bia arkansana, Euphorbia arteagae, Euphorbia arundelana,
Euphorbia astroites, Fuphorbia atrococca, FEuphorbia
baselicis, Euphorbia batabanensis, Fuphorbia bergeR,,
Euphorbia bermudiana, Euphorbia bicolor, Euphorbia bifor-
mis, Euphorbia bifurcata, Euphorbia bilobata, Euphorbia
biramensis, Euphorbia biuncialis, Euphorbia ble-
pharostipula, Euphorbia blodgetti, Euphorbia boerhaavio-
ides, Euphorbia boliviana, Euphorbia bracei, Euphorbia
brachiata, Euphorbia brachycera, Euphorbia brandegee,
Euphorbia brittonii, Euphorbia caesia, Euphorbia calcicola,
Euphorbia campestris, Euphorbia candelabrum, Euphorbia
capitellata, Euphorbia carmenensis, Euphorbia carunculata,
Euphorbia cayensis, Euphorbia celastroides, Euphorbia cha-
licophila, Euphorbia chamaerrhodos, Euphorbia chamae-
sula, Euphorbia chiapensis, Euphorbia chiogenoides,
Euphorbia cinerascens, Euphorbia clarionensis, Euphorbia
colimae, Euphorbia colorata, Euphorbia communtata,
Euphorbia  consoquitlae, Euphorbia convolvuloides,
Euphorbia corallifera, Euphorbia creberrima, Euphorbia
crenulata, Euphorbia cubensis, Euphorbia cuspidata,
Euphorbia cymbiformis, Euphorbia darlingtonii, Euphorbia
defoliata, Euphorbia degeneR;, Euphorbia deltoidea,
Euphorbia dentata, Euphorbia depressa Euphorbia dicty-
osperma, Euphorbia dictyosperma, Euphorbia dioeca,
Euphorbia discoidalis, Euphorbia dorsiventralis, Euphorbia
drumondii, Euphorbia duclouxii, Euphorbia dussii, Euphor-
bia eanophylla, Euphorbia eggersii, Euphorbia eglandulosa,
Euphorbia elata, Euphorbia enzalla, Euphorbia eri-
ogonoides, Euphorbia eriophylla, Euphorbia esculaeformis,
Euphorbia espirituenisis, Euphorbia esula, Euphorbia
excisa, Euphorbia exclusa, Euphorbia exstipitata, Euphorbia
exstipulata, Euphorbia fendleR,, Euphorbia filicaulis,
Euphorbia filiformis, Euphorbia florida, Euphorbia fruticu-
losa, Euphorbia garber, Euphorbia gaumerii, Euphorbia ger-
ardiania, Euphorbia geyeR,, Euphorbia glyptosperma,
Euphorbia gorgonis, Euphorbia gracilior, Euphorbia gracil-
lima, Euphorbia gradyi, Euphorbia graminea, Euphorbia
graminiea Euphorbia grisea, Euphorbia guadalajarana,
Euphorbia guanarensis, Euphorbia gymnadenia, Euphorbia
haematantha, Euphorbia hedyotoides, Euphorbia heldrichii,
Euphorbia helenae, Euphorbia helleR,, Euphorbia helwigii,
Euphorbia henricksonii, Euphorbia heterophylla, Euphorbia
hexagona, Euphorbia hexagonoides, Euphorbia hinkley-
orum, Euphorbia hintonii, Euphorbia hirtula, Euphorbia
hirta, Euphorbia hooveR ;, Euphorbia humistrata, Euphorbia
hypericifolia, Euphorbia inundata, Euphorbia involuta,
Euphorbia jaliscensis, Euphorbia jejuna, Euphorbia
johnston, Euphorbia juttae, Euphorbia knuthii, Euphorbia
lasiocarpa, Euphorbia lata, Euphorbia latazi, Euphorbia lat-
ericolor, Euphorbia laxiflora Euphorbia lecheoides, Euphor-
bia ledienii, Euphorbia leucophylla, Euphorbia lineata,
Euphorbia linguiformis, Euphorbia longecornuta, Euphorbia
longepetiolata, Euphorbia longeramosa, Euphorbia longin-
sulicola, Euphorbia longipila, Euphorbia lupulina, Euphor-
bia lurida, Euphorbia lycioides, Euphorbia macropodoides,
macvaughiana, Euphorbia manca, Euphorbia mandoniania,
Euphorbia mangleti, Euphorbia mango, Euphorbia mary-
landica, Euphorbia mayana, Euphorbia melanadenia,
Euphorbia melanocarpa, Euphorbia meridensis, Euphorbia
mertonii, Euphorbia mexiae, Euphorbia microcephala,
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Euphorbia microclada, Euphorbia micromera, Euphorbia
misella, Euphorbia missurica, Euphorbia montana, Euphor-
bia montereyana, Euphorbia multicaulis, Euphorbia multi-
formis, Euphorbia multinodis, Euphorbia multiseta, Euphor-
bia muscicola, Euphorbia neomexicana, Euphorbia
nephradenia, Euphorbia niqueroana, Euphorbia oaxacana,
Euphorbia occidentalis, Euphorbia odontodemia, Euphorbia
olivacea, Euphorbia olowaluana, Euphorbia opthalmica,
Euphorbia ovata, Euphorbia pachypoda, Euphorbia
pachyrhiza, Euphorbia padifolia, Euphorbia palmeR,
Euphorbia paludicola, Euphorbia paralias, Euphorbia parci-
flora, Euphorbia parishii, Euphorbia parryi, Euphorbia paxi-
ana, Euphorbia pediculifera, Euphorbia peplidion, Euphor-
bia peploides, Euphorbia peplus, Euphorbia pergamena,
Euphorbia perlignea, Euphorbia petaloidea, Euphorbia peta-
loidea, Euphorbia petrina, Euphorbia picachensis, Euphor-
bia pilosula, Euphorbia pilulifera, Euphorbia pinariona,
Euphorbia pinetorum, Euphorbia pioniosperma, Euphorbia
platysperma, Euphorbia plicata, Euphorbia poeppigii,
Euphorbia poliosperma, Euphorbia polycarpa, Euphorbia
polycnemioides, Euphorbia polyphylla, Euphorbia portori-
censis, Euphorbia portulacoides Euphorbia portulana,
Euphorbia preslii, Euphorbia prostrata, Euphorbia ptero-
neura, Euphorbia pycnanthema, Euphorbia ramosa, Euphor-
bia rapulum, Euphorbia remyi, Euphorbia retroscabra,
Euphorbia revoluta, Euphorbia rivularis, Euphorbia robusta,
Euphorbia  romosa, Euphorbia rubida, Euphorbia
rubrosperma, Euphorbia rupicola, Euphorbia sanmartensis,
Euphorbia saxatilis M. Bieb, Euphorbia schizoloba, Euphor-
bia sclerocyathium, Euphorbia scopulorum, Euphorbia seni-
lis, Euphorbia serpyllifolia, Euphorbia serrula, Euphorbia
setiloba Engelm, Euphorbia sonorae, Euphorbia soobyi,
Euphorbia sparsiflora, Euphorbia sphaerosperma, Euphorbia
syphilitica, Euphorbia spruceana, Euphorbia subcoerulea,
Euphorbia stellata, Euphorbia submammilaris, Euphorbia
subpeltata, Euphorbia subpubens, Euphorbia subrenforme,
Euphorbia subtrifoliata, Euphorbia succedanea, Euphorbia
tamaulipasana, Euphorbia telephioides, Euphorbia tenuis-
sima, Euphorbia tetrapora, Euphorbia tirucalli, Euphorbia
tomentella, Euphorbia tomentosa, Euphorbia torralbasii,
Euphorbia tovariensis, Euphorbia trachysperma, Euphorbia
tricolor, Euphorbia troyana, Euphorbia tuerckheimii,
Euphorbia turczaninowii, Euphorbia umbellulata, Euphor-
bia undulata, Euphorbia vermiformis, Euphorbia versicolor,
Euphorbia villifera, Euphorbia violacea, Euphorbia whitei,
Euphorbia xanti Engelm, Euphorbia xylopoda Greenm.,
Euphorbia yayalesia Urb., Euphorbia yungasensis, Euphor-
bia zeravschanica and Euphorbia zinniiflora.

11. A method according to claim 9 wherein the species of
Euphorbia is Euphorbia peplus.

12. A method according to claim 1 wherein the cancer is
prostate cancer.

13. A method according to any one of claims 1 to 12
wherein the chemical agent is coupled to a targeting agent.

14. A method according to claim 13 wherein the targeting
agent is a bone-seeking agent.

15. A method according to claim 14 wherein the bone-
seeking agent is bisphosphonate.

16. A method according to claim 15 wherein the bispho-
sphonate is methylene disphosphonate.

17. A method according to claim 13 wherein the targeting
agent is an antibody to a prostate-specific tunmor marker.
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18. A method according to claim 17 wherein the marker
is prostate-specific antigen (PSA), prostate-specific mem-
brane antigen (PMSA) or PSA receptor.

19. A method for the treatment or prophylaxis of prostate
cancer or a related cancer or condition in a subject, said
method comprising the administration to said subject of a
symptom-ameliorating effective amount of a chemical agent
obtainable from Fuphorbia peplus or a derivative or chemi-
cal analog thereof which chemical agent is a diterpene
selected from compounds of the ingenane, pepluane and
jatrophane faiilies and X which chemical agent or derivative
or chemical analog is represented by any one of the general
formulae (I)-(V):

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfiur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defmed by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A-T are independently selected fiom hydrogen, R;, R,,
R;, F, Cl, Br, I, CN, OR,, SR;, NR,R,, N(=0),,
NR,OR,, ONR,R,, SOR,, SO,R;, SO;R;, SONR R,
SO,NR,R,, SO;NR, R, P(R,)s, P(=O)R,)s, Si(R,),
B(R,),, (C=X)R; or X(C=X)R, where X is selected
from sulfur, oxygen and nitrogen;

R, and R, are each independently selected from C,-C,,
alkyl (branched and/or straight chained), C,-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C;, alkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
allcoxyalkyl, C,-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C,-C,, [CN, OR,, SR, NR R,,
N(=0),, NR,OR,, ONR,R,, SOR;, SO,R,, SO,R,,
SONR;R,, SO,NR;R,, SO;NR,R,, PR,),,
P(=0)(R,)5, Si(R,);, B(R,), Jalkyl;

R, is selected from R, R,, CN, COR,, CO,R,, OR,, SR,
NR,R,, N(=0),, NR,OR,, ONR R,, SOR;, SO,R,,
SO4R;, SONR;R,, SO,NR,R,, SO;NR,R,, P(R,);,
P(=0)(Ry)5, Si(Ry)s, B(Ry),;

A connected to B (or C), D (or E), R (or Q), P (or O) or
S (or T) is a selection of C,;-C, disubstituted (fused)
saturated or unsaturated carbocyclic or heterocyclic
rings further substituted by R;, (C=X)R; and X(C=
X)R;, including epoxides and thioepoxides;

J connected to I (or H), G (or F), K (or L), M (or N) or
S (or T) is a selection of C,-C, disubstituted (fused)
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saturated and unsaturated carbocyclic or heterocyclic
rings further substituted by R;, (C=X)R; and X(C=
X)R;, including epoxides and thioepoxides;

D (or E) connected to B (or C) or G (or F); I (or H)
connected to G (or F); P (or O) connected to R (or Q)
or M (or N); K (or L) connected to N (or M) is a
selection of C;-Cg disubstituted (fused) saturated or
unsaturated carbocyclic or heterocyclic rings substi-
tuted by R;, (C=X)R, and X(C=X)R,, including
epoxides and thioepoxides;

Band C,D and E, R and Q, P and O, I and H, G and F,

Kand LM and N or S and T are =X where X is selected
from sulfur, oxygen, nitrogen, NR;R,, and =CriR,

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A'-T' are independently selected from hydrogen, R,, Ry,
R, F, Cl, Br, I, CN, COR,, CO,R,, OR,, SR,, NR Ry,
CONR R, N(=0),, NR ,OR;, ONR R, SOR,, SO,R,,
SO4R,, SONR,R;, SO,NR R;, SO;NR,R;, P(R,);,
P(=0)(R,);, Si(R,);, B(R,),, (C=X)R; or X(C=X)R
where X is selected from sulfur, oxygen and nitrogen;

R, and Ry are each, independently selected from C,-C,,
alkyl (branched and/or straight chained), C;-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or
straight chained), C,-C,, heteroarylalkyl, C,-C,,
alkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C,-C,, [CN, OR,, SR,, NR R,
N(=0),, NR,RO;, ONR, R, SOR,, SO,R,, SO;R,,
SONR,R;, SO,NR,R;, SO;NR,R;, PR)),,
P(=0)(R,);, Si(R,);, B(R,), ]Jalkyl;

R, is selected from R, R5, CN, COR,, CO,R,, OR,, SR,,
NR,R;, N(=0),, NR,OR,, ONR, R, SOR,, SO,R,,
SOsR,, SONR,R;, SO.NR,R;, SO,NR;, P(R,)s,
P(=0)(R,)3, Si(R,)s, B(R,),;

E'and R' or H' and O' is a C,-Cg saturated or unsaturated
carbocyclic or heterocyclic ring system further substi-
tuted by R, including epoxides and thioepoxides;

O' connected to M' (or N') or Q' (or P'); R' connected to
Q'60 (or P") or S' (or T'); S' (or T') connected to A' (or
B"); A’ (or B') connected to C' (or DY; E' connected to
C' (or DY) or F' (or G"); H' connected to I'; I' connected
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to J'; J' connected to K'; K' connected to L'; L' con-
nected to M' (or N') are C;-Cg disubstituted (fused)
saturated or unsaturated carbocyclic or heterocyclic
ring systems further substituted by R, (C=X)R, and
X(C=X)R,, including epoxides and thioepoxides;

A',B'and C', D'and F', G'and M', N'and P'Q'and S'T"are =X
where X is selected from sulfur, oxygen, nitrogen,
NR4R,, (C=X)R,, X(CX)R,, and =CR,R,; R, and Ry
are each independently selected from Rg, (C=X)R4 and
X(C=X)R¢

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A!-T* are independently selected from hydrogen, Ry, Ry,
R,;, F, Cl, Br, I, CN, OR,, SR,, NR¢R,,, N(=0),,
NR,OR;,, ONRgR,,, SOR,, SO,R,, SO.R,,
SONRgR,;, SO,NR¢R;,  SO;NRgR;,,  P(Ry)s,
P(=0)(Ro)5, Si(Ro)5, B(Ro),, (C=X)R,; or X(C=X)R
where X is selected from sulfiur, oxygen and nitrogen;

R, and R, are each independently selected from C,-C,,
alkyl (branched and straight chained), C,-C,, arylalkyl,
C;-C4 cycloalkyl, C4-Cl,, aryl, C;-C,, heteroaryl,
C-C,, heterocycle, C,-C,, alkenyl (branched and
straight chained), C,-C,, alkynyl (branched and
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C,-C,, haloalkyl, dihaloalkyl, trialoalkyl,
haloalkoxy, C;-C,, [CN, ORg, SRy, NRGR, 4, N(=0),,
NR,OR,,, ONRGR,,, SOR,, SO,R,,
SONRgR,;, SO,NRgR;,  SO;NRGR,,,
P(=0)(Ro)5, Si(Ro);, B(R,), Jalkyl;

R,,, is selected from Ry, R;y, CN, COR,, CO,R,, OR,,
SRy, NRGR,,, N(=0),, NR,OR,,, ONR.R,,, SOR,,
SO,Rg, SO4R,, SONRGR, 4, SONRGR, 4, SONRGR 6,
P(R,);, P(=0)(R,)s, Si(Ry)s, B(Ro)y;

B! and RY, E* and O and E* and M? are selected from a
C,-Cg saturated or unsaturated carbocyclic or hetero-
cyclic ring system further substituted by R, ,, including
epoxides and thioepoxides;

A’ (or A' comnected to A' (or A') or T* (or S'); B!
connected to A! (or AY) or C* (or D). E* connected to
£t or C* (or DY); F* connected to E* (or F*); G* (or HY)
connected to E! (or FY) or I* (or J%); K (or LY)
connected to I' (or J*) or M'; M* connected to O* (or
NY); O connected O (or N%) or P* (or Q%); R* con-
nected P* (or Q') or S (or T*) are C,-Cg, disubstituted

BRQ’

P(R9)3>

25
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(fused) saturated or unsaturated carbocyclic or hetero-
cyclic ring systems further substituted by R,
(C=X)R;;, and X(C=X)R,;, including epoxides and
thioepoxides;

A', A and A, A and C', D' and F', E and G', H" and I,
J* and K, LY and N, Ot and P?, Q* and S, T? are =X
where X is selected from sulfur, oxygen, nitrogen,
NRGR,,, including (C=X)R,;, and X(C=X)R,;, and
=CR,R 3

R,, and R,; are independently selected from R,j,
(C=X)R,;, and X(C=X)R,

v

wherein:

n is 0-10 atoms selected fiom carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A*-X? are independently selected from hydrogen, R,,,
R,s, Ry, F, Cl, Br, I, CN, OR,,, SR,,, NR,,R,,
N(=0),, NR,,OR,5, ONR,R,s, SOR,, SO.R,.,
SOR,,, SONR,R,5, SO,NR,R,5, SO;NR,R,s,
P(R14)3, P(=0)(R1y)5, Si(Ry,)s, B(R1,), (C=Y)Ry; or
Y(C=Y)R  where Y is selected from sulfur, oxygen and
nitrogen;

R,, and R,5 are each independently selected from C,-C,
alkyl (branched and/or straight chained), C,-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle C,-C,q alkenyl (branched and/or
straight chained), C,-C,, allkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C,-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C,-C,,[CN, OR,,, SR,,, NR R,
» N(=0),, NR,,0R,5, ONR,,R;5, SOR,,, SOR,,,
SO:R,,, SONR,R,5, SO,NR,R,s, SONR, R,
P(R14)3, P(=0)(R14)3, Si(R14)3, B(Ry4), Jalkyl;

R, is selected from R,,, R;5, CN, COR,,, CO,R s,
OR14> SR14> N14R15> N(=O)2> NR14OR15> ONR14R15>
SOR,,, S,R;,, SO;R,,, SONR,,R,;, SO,NR R,
SOBNR14R15> P(R4)3’ P(=O)(R14)3> Si(R14)3> B(R14)2;

E? and V?, and H* and S?, and I? and P? are C,-C,
saturated or unsaturated carbocyclic or heterocyclic
ring system further substituted by R,,, including
epoxides and thioepoxides;

AZ? (or B?) connected to C* (or D?) or W* (or X?); E*
connected to C* (or D?) or F? (or G*); H? connected to
F? (or G* or I?; I? connected to J* (or K?); L (or M?)
connected to J* (or K?) or N? (or 0%); R* (or Q°
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connected to P? or $%; V2 connected to U? (or T%) or W*>
(or X?) are C,-Cg disubstituted (fused) saturated or
unsaturated carbocyclic or heterocyclic ring systems
further substituted by R, (C=Y)R,, and Y(C=Y)R,,,
including epoxides and thioepoxides;

A2, B2, C2, D2, F2, G2, J2, K2, L2, M2, N2, 02, 02, R2, U2,
T2 and X?, W? are =Y where Y is selected from sulfur,
oxygen, nitrogen, NR, ,R,5 and =CR R, ;

R,; and R,y are independently selected from R,
(C=Y)R  and Y(C=Y)R 4

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A>-7? are independently selected from hydrogen, Ry,
R, R,;, F, Cl, Br, I, CN, OR,,, SR,,, NR (R,
N(=0),, NR;s0Rz;, ONR;oRy;, SOR;e, SO.R,,
SO.R,5, SONRoRs5 SONR,oRs0 SO;NR,oR,,
PR )3, P(=0)(R,5)3, Si(R0)3, B(Ryo),, (C=0)R,, or
@ (C=0)R,,; where @ is sulfur, oxygen and nitrogen;

R,, and R, are each independently selected from C,-C,,
alkyl (branched and/or straight chained), C,-C,, aryla-
lkyl, C5-C, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C;, alkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
allkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-

loalkyl, haloalkoxy, C,-C;, [CN, OR,, SR,,,
NR;5R;, N(=0),, NR,;50R,5, ONRjgR,;, SORy,
2R19’ SO3R19’ SONRIQRZO’ SOZNRIQRZO’

SHO(3II\IR19R20> P(R15)s, P(=0)(R10)5, Si(R15)s, B(R 1), ]
alkyl,

R,, is selected from R;5, R,,, CN, COR,,, CO,R,,,
OR19> SR19> NR19R20> N(=O)2> NR190R20> ONR19R2O>
SOR19> SO2R19> SO3R19> SONR19R2O> SO2NR19R2O>
SOBNR19R2O> P(R19)3> P(=O)(R19)3> Si(R19)3> B(R19)2;

D? connected to X is a C,-Cy saturated or unsaturated
carbocyclic or heterocyclic ring system further substi-
tuted by R,,, including epoxides and thioepoxides; A>
(or A®) connected to B® (or C) or Z? (or Y°); D?
connected to B? (or C?) or E? (or F?); G (or H?)
connected to E* (or F?) or I (or I?); L? (or K%)
connected to I? (or J*) or M? (or N3); O° (or O%)
connected to N® (or M?) or P? (or Q°). S? (or R?)
connected to Q> (or P?) or U? (or T?). W> (or V)
connected to U? (or T?) or X; X° connected to Y> (or

26
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77) are C,-Cg disubstituted (fused) saturated or unsat-
urated carbocyclic or heterocyclic ring systems further
substituted by R,;, (C=@)R,; and @ (C=B)R,,, includ-
ing epoxides and thioepoxides;

A3, A%B,C B, G203 1P, 0 K2, L M2 NP, 02, 0%
Q3P3, R3, U3, T3, W?, V3, and 7Z3,Y? are =@ where @
is selected from sulfur, oxygen, nitrogen, NR, R, and
=CR,,R,; and

R,, and R,; are selected from R,;, (C=0)R,; and @
(C=0)R,,; and which chemical agent or derivative or
chemical analogis administered for a time and under
conditions sufficient to ameliorate one or more symp-
toms associated with said prostate cancer or related
cancer or condition.

20. A method according to claim 19 wherein the chemical

agent is represented by the general formula (VI):

VI

Roq

wherein:

R,,, R,5 and R, are independently selected from hydro-
gen, R,-, R, F, Cl, Br, I, CN, OR,,, SR,,, NR, R,
N(=0),, Nr,,OR,;, ONR,.R,,, SOR,,, SO,R,,,
SO;R,,, SONR,,R,,, SO,NR,-R,,, SO;NR,.R,,
P(R;,)s, P(=0)(R.7)5,S1(R;7)5, B(R,;),, (C=X)R, or
X(C=X)R  where X is selected from sulfur, oxygen and
nitrogen;

R, and R,4 are each independently selected from C,;-C,
alkyl (branched and/or straight chained), C;-C,, aryla-
lkyl, C;5-C, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl,
C,-C14 heterocycle, C,-C,4 alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C;-C;, [CN, OR,,, SR,
NR,,Rus, N(=0),,” NR,,0Rs5, ONRy,R,s, SOR,,
SO,R,,, SO,R,,, SONR,R,,, SO,NR,R,,
812311\IR27R28’ P(R27)3> P(O)(R27)3> Si(R27)3’ B(R27)2]
alkyl;

R,, is selected from R,,, R,s, CN, COR,,, CO,R,,,
OR27’ SR27’ NR27R28’ N(=O)2’ NR27OR28’ ONR27R28’
SOR27> SO2R27> SO3R27> SONR27R28> SO2NR27R28>
SOBNR27R28’ P(R27)3’ P(=O)(R27)3’ SI(R27)3’ B(R27)2'

21. A method according to claim 20 wherein R,, is H.

22. A method according to claim 20 wherein R,, is

OAcetyl.
23. A method according to claim 20 wherein R,, is OH.
24. A method according to claim 20 wherein R,5 is OH.
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25. A method according to claim 20 wherein R,¢ is OH.

26. A method according to claim 19 wherein the cancer is
prostate cancer.

27. A method according to any one of claims 19 to 26
wherein the chemical agent is coupled to a targeting agent.

28. A method according to claim 27 wherein the targeting
agent is a bone-seeking agent.

29. A method according to claim 28 wherein the bone-
seelking agent is bisphosphonate.

30. A method according to claim 29 wherein the bispho-
sphonate is methylene disphosphonate.

31. A method according to claim 27 wherein the targeting
agent is an antibody to a prostate-specific tumor marker.

32. A method according to claim 31 wherein the marker
is prostate-specific antigen (PSA), prostate-specific mem-
brane antigen (PMSA) or PSA receptor.

33. A method for the immunopotentiation of a subject in
the treatment or prophylaxis of prostate cancer or a related
condition, said method comprising the administration to said
subject of a symptom-ameliorating effective amount of a
chemical agent obtainable from a plant of the Euphorbiaceae
fanily or a derivative or chemical analog thereof which
chenical agent is a diterpene selected from compounds of the
ingenane, pepluane and jatrophane families and which
chemical agent or derivative or chemical analog is repre-
sented by any one of the general formulae (I)-(V):-

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A-T are independently selected from hydrogen, R;, R,,
R;, F, Cl, Br, I, CN, OR,, SR;, NR,R,, N(=0),,
NR,OR,, ONR,R,, SOR,, SO,R,, SO;R,, SONR R,,
SO,NR,R,, SO;NR,R., P(R,)s, P(=O)R,)5, Si(R,),
B R1)2, (C=X)R; or X(C=X)R; where X is selected
from sulfuir, oxygen and nitrogen;

R, and R, are each independently selected from C,-C,,
alkyl (branched and/or straight chained), C,-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C;, alkynyl (branched andlor
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C,-C,, haloalkyl, dihaloalkyl, triha-
loallkyl, haloalkoxy, C,-C;, [CN, OR;, SR;, NR R,
N(=0),, NR,OR,, ONR,R,, SOR;, SO,R,, SO,R,,
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SONR,R,, SO,NR,R,, SO;NR,R,, P(R,)s,
P(=0)R,);, Si(R,)s, B(R,),]Jalkyl;

R; is selected from R, R,, CN, COR,, CO,R,;, OR,, SR,
NR,R,, N(=0),, NR,OR,, ONR,R,, SOR;, SO,R,,
SO4R;, SONR;R,, SO,NR,R,, SO;NR,R,, P(R,);,
P(=0)(R,)s, Si(R,)s, B(R,),;

A connected to B (or C), D (or E), R (or Q), P (or O) or
S (or T) is a selection of C,-C, disubstituted (fused)
saturated or unsaturated carbocyclic or heterocyclic
rings further substituted by R;, (C=X)R, and X(C=
X)R;, including epoxides and thioepoxides;

J connected to I (or H), G (or F), K (or L), M (or N) or
S (or T) is a selection of C,;-Cg disubstituted (fused)
saturated and unsaturated carbocyclic or heterocyclic
rings further substituted by R;, (C=X)R, and X(C=
X)R;, including epoxides and thioepoxides;

D (or E) connected to B (or C) or G (or F); I (or H)
connected to G (or F); P (or O) connected to R (or Q)
or M (or N); K (or L) connected to N (or M) is a
selection of C;-Cg disubstituted (fused) saturated or
unsaturated carbocyclic or heterocyclic rings substi-
tuted by R;, (C=X)R, and X(C=X)R,, including
epoxides and thioepoxides;

Band C,D and E, R and Q, P and O, I and H, G and F,
Kand L, M and N or S and T are =X where X is
selected from sulfur, oxygen, nitrogen, NR,R,, and
=Cr,R,

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfiu, phosphorus, silicon, boron, arsenlic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A'-T' are independently selected from hydrogen, R,, Ry,
R, F, Cl, Br, I, CN, COR,, CO,R,, OR,, SR,, NR Ry,
CONR,R;, N(=0),, NR,OR;, ONR R, SOR,, SO,R,,
SO4R,, SONR,R;, SO,NR R;, SO;NR,R;, P(R,);,
P(=0)(R,);, Si(R,);, B(R,),, (C=X)R; or X(C=X)R
where X is selected from sulfur, oxygen and nitrogen;

R, and Ry are each, independently selected from C,-C,,
alkyl (branched and/or straight chained), C;-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or
straight chained), C,-C,, heteroarylalkyl, C,-C,,
alkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C,-C,, [CN, OR,, SR,, NR R,
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N(=0),, NR,RO;, ONR, R;, SOR,, SO,R,, SO;R,,
SONR R, SO,NR,R;, SO;NR,R;, P(R,)s,
P(=0)R,)s, Si(R,)3, B(R,),Jalkyl;

R, is selected from R, R5, CN, COR,,, CO,R,, OR, SR,
NR, R, N(=0),, NR,OR;, ONR R;, SOR,, SO,R,,
SO,R,, SONR,R;, SO,NR,R;, SO,NR;, P(R,),,
P(=0)(R )3, Si(R,)s3, B(R,),;

E'and R' or H' and O' is a C,-Cg saturated or unsaturated
carbocyclic or heterocyclic ring system further substi-
tuted by R, including epoxides and thioepoxides;

O' connected to M' (or N") or Q' (or P'); R' connected to
Q'60 (or P") or S' (or T; S' (or T') connected to A' (or
B"); A’ (or B') connected to C' (or D"); E' connected to
C' (or DY) or F' (or G"); H' connected to I'; I' connected
to J'; J' connected to K'; K' connected to L'; L' con-
nected to M' (or N') are C;-Cg disubstituted (fused)
saturated or unsaturated carbocyclic or heterocyclic
ring systems further substituted by R, (C=X)R, and
X(C=X)R,, including epoxides and thioepoxides;

A',B'and C', D'and F', G'and M', N'and P'Q'and S'T"are =X
where X is selected from sulfur, oxygen, nitrogen,
NR4Rs, (C=X)R4, X(CX)R,, and =CR,Rg; R, and Ry
are each independently selected from Rg, (C=X)R4 and
X(C=X)R¢

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A!-T* are independently selected from hydrogen, Ry, Ry,
R,;, F, Cl, Br, I, CN, OR,, SR,, NR¢R,,, N(=0),,
NR,OR,,, ONRGR,,, SOR,, SO,R;, SO,R,
SONRgR,;, SO,NR¢R;,  SO;NRgR;,,  P(Ry)s,
P(=0)(Ro)s, Si(Ro)s, B(Ro),, (C=X)R; or X(C=X)R;;,
where X is selected from sulfiur, oxygen and nitrogen;

R, and R, are each independently selected from C,-C,,
alkyl (branched and straight chained), C,-C,, arylalkyl,
C;-C4 cycloalkyl, C4-Cl,, aryl, C;-C,, heteroaryl,
C-C,, heterocycle, C,-C,, alkenyl (branched and
straight chained), C,-C,, alkynyl (branched and
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C,-C,, haloalkyl, dihaloalkyl, trialoalkyl,
haloalkoxy, C;-C,, [CN, ORg, SRy, NRGR, 4, N(=0),,
NR,OR,,, ONRGR,,, SOR,, SO,R;, SO,R,
SONRgR,;, SO,NR¢R;,  SO;NRgR;,,  P(Ry)s,
P(=0)(Ro)5, Si(Ro);, B(R,), Jalkyl;
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R,,, is selected from Ry, R,,, CN, COR,, CO,R,, OR,,
SRy, NRGR,, N(=O)2> NRGOR;4, ONRGR;4, SOR,,
SO,R,, SO5R,, SONRGR,,, SO.NRGR, SONRGR
P(Ro)s, P(=0)(Ry)s, Si(R,)s, B(Rg);

B! and RY, E* and O and E* and M? are selected from a
C,-Cg saturated or unsaturated carbocyclic or hetero-
cyclic ring system further substituted by R, ,, including
epoxides and thioepoxides;

A (or A' connected to A (or AY) or T* (or S?); B!
connected to A (or AY) or C* (or DY). E* connected to
£ or C* (or D'); E* connected to E* (or F*); G* (or H')
connected to E! (or FY) or I* (or J%); K (or LY)
connected to I' (or J*) or M*; M* connected to O* (or
NY); O connected O* (or N%) or P* (or Q%); R* con-
nected P* (or Q') or S* (or T*) are C,-C disubstituted
(fused) saturated or unsaturated carbocyclic or hetero-
cyclic ring systems further substituted by R,
(C=X)R;;, and X(C=X)R,;, including epoxides and
thioepoxides;

A', A and A, A and C, D* and F*, E and G*, H* and I,
7' and K*, L' and N?, O* and P*, Q" and S*, T" are =X
where X is selected from sulfur, oxygen, nitrogen,
NRgR,,, including (C=X)R,;, and X(C=X)R,;, and

=CR,R,3;

R,, and R,; are independently selected from R,j,
(C=X)R,,, and X(C=X)R,,

v

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A*-X? are independently selected from hydrogen, R,,,
R,s, Ry, F, Cl, Br, I, CN, OR,,, SR,,, NR,,R,,
N(=0),, NR,,OR,5, ONR,R,s, SOR,, SO.R,.,
SOR,,, SONR,R,5, SO,NR,R,5, SO;NR,R,s,
P(R14)3, P(=0)(R1y)5, Si(Ry,)s, B(R1,), (C=Y)Ry; or
Y(C=Y)R  where Y is selected from sulfur, oxygen and
nitrogen;

R,, and R,5 are each independently selected from C,-C,
alkyl (branched and/or straight chained), C,-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle C,-C,, alkenyl (branched and/or
straight chained), C,-C,, allkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
alkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C,-C;, [CN, OR,,, SR,,
NR R0, N(=0),, NR;,OR;5, ONR;R;5, SORy,,



US 2003/0171334 Al

SORy4  SOsRy,,  SONRyR;s,  SO,NRy,R;s,
SHC23II\IR14R15> P(R1.)5, P(=0)(R14)3, Si(R14)5, B(R14),]
alkyl;

R, is selected from R,,, R;5, CN, COR,,, CO,R,s,
OR14> SR14> N14R15> N(=O)2> NR14OR15> ONR14R15>
SOR14> S2R14> SO3R14> SONR14R15> SO2NR14R15>
SOBNR14R15> P(R4)3’ P(=O)(R14)3> Si(R14)3> B(R14)2;

E? and V?, and H* and S?, and I? and P? are C,-Cg
saturated or unsaturated carbocyclic or heterocyclic
ring system further substituted by R, including
epoxides and thioepoxides;

AZ? (or B connected to C* (or D?) or W? (or X?); E*
connected to C* (or D?) or F? (or G*); H? connected to
F? (or G* or I?%; I? connected to J* (or K?); L (or M?)
connected to J* (or K?) or N* (or 0%); R* (or Q°
connected to P? or S%; V* connected to U? (or T?) or W>
(or X?) are C,-Cg disubstituted (fused) saturated or
unsaturated carbocyclic or heterocyclic ring systems
further substituted by R4, (C=Y)R,4 and Y(C=Y)R,
including epoxides and thioepoxides;

A2, B2, C2, D2, F2, G2, J2, K2, L2, M2, N2, 02, 02, R2, U2,
T? and X?, W? are =Y where Y is selected from sulfur,
oxygen, nitrogen, NR,,R,5 and =CR;,R,g;

R,; and R,y are independently selected from R,
(C=Y)R and Y(C=Y)R,,

wherein:

n is 0-10 atoms selected from carbon, oxygen, nitrogen,
sulfur, phosphorus, silicon, boron, arsenic and sele-
nium, wherein the ring defined by said atoms is satu-
rated or unsaturated, including epoxides and thioep-
oxides;

A>-7? are independently selected from hydrogen, Ry,
Ry, Royy B CL Br, I, CN, OR;q, SR;o, NR;gR,,
N(=O)2’ NRIQORZO’ ONRIQRZO’ SORIQ’ 27%192
SO3R19> SONR19R20> SOZNR19R20> SOBNR19R20>
PR )3, P(=0)(R,5)3, Si(R0)3, B(Ryo),, (C=0)R,, or
@ (C=0)R,,; where @ is sulfur, oxygen and nitrogen;

R, and R, are each independently selected from C,-C,,
alkyl (branched and/or straight chained), C,-C,, aryla-
lkyl, C5-C, cycloalkyl, C,-C,, aryl, C,-C,, heteroaryl,
C,-C,, heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or
straight chained), C;-C,, heteroarylalkyl, C;-C,,
allkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-

loalkyl, haloalkoxy, C,-C;, [CN, OR,,, SRy,
NR;5R;, N(=0),, NR,;50R,5, ONRjgR,;, SORy,
2R19’ SO3R19’ SONRIQRZO’ SOZNRIQRZO’

SHO(3II\IR19R20> P(R15)s, P(=0)(R10)5, Si(R15)s, B(R 1), ]
alkyl,

29
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R,, is selected from R,y R,,, CN, COR,,, CO,R,,
OR 4, SR 19, NR gR 50, N(=0),, NR ;;0R 55, ONRgR
SOR o, SO,R 4, SO;R 5, SONRgR,5, SO,NR;gR,,
SO;NR R0, PR 6)5, P(=0)(R 10)5, Si(R )3, B(R )5

D? connected to X> is a C,-C, saturated or unsaturated
carbocyclic or heterocyclic ring system further substi-
tuted by R,,, including epoxides and thioepoxides; A>
(or A®) connected to B® (or C°) or Z* (or Y?); D?
connected to B (or C) or E? (or F); G> (or HY)
connected to E* (or F?) or I (or I?); L? (or K%)
connected to I? (or J?) or M? (or N3); O (or O%)
connected to N? (or M?) or P? (or Q%). S (or R®)
connected to Q* (or P?) or U? (or T?). W (or V?)
connected to U? (or T?) or X?; X> connected to Y> (or
Z7) are C,-Cg disubstituted (fused) saturated or unsat-
urated carbocyclic or heterocyclic ring systems further
substituted by R,;, (C=@)R,; and @ (C=B)R,,, includ-
ing epoxides and thioepoxides;

A3, A%B,C B G203 15, 03 K2, L M°P NP, 02, 0%
Q3P3 R, U3, T2, W3, V2, and Z3,Y> are =@ where @
is selected from sulfur, oxygen, nitrogen, NR, R, and
=CR,,R,; and

R,, and R,; are selected from R,;, (C=0)R,; and @
(C=0)R,,; and which chemical agent or derivative or
chemical analogis administered for a time and under
conditions sufficient to potentiate the immune system
or components therein.

34. A method according to claim 33 wherein the chemical

agent is represented by the general formula (VI):

VI

wherein:

R,.4, R,5 and R, are independently selected from hydro-
gen, R,-, R,g, F, Cl, Br, I, CN, OR,,, SR,,, NR,,R,,
N(=0)», Nr,;ORp, ONR,R,s SOR.,, SO.R.,,
SO,R,,, SONR,.,R,,, SO,NR,.R,,, SO,NR, R,
P(R,7)3, P(=0)(Ry7)5,S1(R7)5, B(Ry7),, (C=X)Ry, or
X(C=X)R, where Xis selected from sulfur, oxygen and
nitrogen;

R, and R,4 are each independently selected from C,;-C,
alkyl (branched and/or straight chained), C;-C,, aryla-
Ikyl, C5-Cq cycloalkyl, C4-C,, aryl, C,-C,, heteroaryl,
C,-C14 heterocycle, C,-C,, alkenyl (branched and/or
straight chained), C,-C,, alkynyl (branched and/or
straight chained), C,-C,, heteroarylalkyl, C,-C,,
alkoxyalkyl, C;-C,, haloalkyl, dihaloalkyl, triha-
loalkyl, haloalkoxy, C;-C;, [CN, OR,,, SR,
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NR,7R,5, N(=0),, NR,;0R,5, ONRy;R,;, SOR;,
2Rz, SO3R;;,  SONR,R,  SONRR,,,

SHO(3II\IR27R28> P(R;7)s, P(O)(R27)s, Si(R;7)s, B(R;7)]
alkyl,

R,, is selected from R,,, R,5, CN, COR,,, CO,R,,,
OR,;, SR, NR;R 5, N(=0),, NR,;0R,5, ONR ;R .,
SOR,,, SO,R,-, SO;R,,, SONR,,R,., SO,NR,,R,q,
SO3NR,/R,5, P(R;7)5, P(=0)(R )5, Si(R,7) 5, B(R,7),-

35. A method according to claim 33 wherein R,, is H.

36. A method according to claim 33 wherein R,, is
OAcetyl.

37. A method according to claim 33 wherein R,, is OH.

38. A method according to claim 33 wherein R, is OH.

39. A method according to claim 33 wherein R,¢ is OH.

40. A method according to claim 33 wherein the plant is
of the genus selected from Acalypha, Acidoton, Actinoste-
mon, Adelia, Adenocline, Adenocrepis, Adenophaedra,
Adisca, Agrostistachys, Alchornea, Alchorneopsis, Alcinae-
anthus, Alcoceria, Aleurites, Amanoa, Andrachne, Ango-
styles, Anisophllum, Antidesmia, Aphora, Aporosa, Apor-
osella, Argythamnia, Astrococcus, Astrogyne, Baccanrea,
Baliospermum, Bernardia, Beyeriopsis, Bischofia, Blachia,
Blumeodondron, Bonania, Bradleia, Breynia, Breyniopsis,
Briedelia, Buraeavia, Caperonia, Caryodendron, Celianella,
Cephalocroton, Chaenotheca, Chaetocarpus, Chanaesyce,
Cheilosa, Chiropetalum, Choriophyllum, Cicca, Chaoxylon,
Cleidon, Cleistanthus, Cluytia, Cnesmone, Cnidoscolus,
Coccoceras, Codiacum, Coelodiscus, Conami, Conceveiba,
Conceveibastrum, Conceveibum, Corythea, Croizatia, Cro-
ton, Crotonopsis, Crozophora, Cubanthus, Cunuria, Dacty-
lostemon, Dalechampia, Dendrocousinsia, Diaspersus,
Didymocistus, Dimorphocalyx, Discocarpus, Ditaxis, Dode-
castingma, Drypetes, Dysopsis, Elateriospermum, Endad-
enium, Endospermum, Erismanthus, Erythrocarpus, Eryth-
rochilus, Eumecanthus, Euphorbia, Euphorbiodendron,
Excoecaria, Flueggea, Calearia, Garcia, Gavarretia, Gelo-
nium, Giara, Givotia, Glochidion, Clochidionopsis, Glycy-
dendron, Gymnanthes, Gymnosparia, Haematospermum,
Hendecandra, Hevea, Hieronima, Hieronyma, Hippocrepan-
dra, Homalanthus, Hymenocardia, Janipha, Jatropha, Julo-
croton, Lasiocroton, Leiocarpus, Leonardia, Lepidanthus,
Leucocroton, Mabea, Macaranga, Mallotus, Manihot,
Mappa, Maprounea, Melanthesa, Mercurialis, mettenia,
Micrandra, Microdesmis, Microelus, Microstachy, Maocro-
ton, Monadenium, Mozinnia, Neoscortechinia, Omalanthus,
Omphalea, Ophellantha, Orbicularia, Ostodes, Oxydectes,
Palenga, Pantadenia, Paradrypeptes, Pausandra, Pedilan-
dthus, Pera, Peridium,Petalostigima, Phyllanthus, Picroden-
dro, Pierardia, Pilinophytum, Pimeleodendron, Piranhea,
Platygyna, Plukenetia, Podocalyx, Poinsettia, Poraresia,
Prosartema, Pseudanthus, Pycnocoma, Ouadrasia, Rever-
chonia, Richeria, Richeriella, Ricinella,Ricinocarpus, Rot-
tlera, Sagotia, Sanwithia, Sapium, Savia, Sclerocroton,
Sebastiana, Securinega, Senefeldera, Senefilderopsis, Sero-
phyton, Siphonia, Spathiostemon, Spixia, Stillingia, Stro-
phioblachia, Synadenium, Tetracoccus, Tetraplandra,
Tetrorchidium, Thyrsanthera, Tithymalus, Trageia, Trewia,
Trigonostemon, Tyria and Xylophylla.

41. A method according to claim 40 wherein the plant is
of the genus Euphorbia.

42. A method according to claim 41 wherein the species
of Euphorbia is selected from Fuphorbiz aaron-rossii,
Euphorbia abbreviata, Euphorbia acuta, Fuphorbia alato-
caulis, Euphorbia albicaulis, Fuphorbia algomarginata,
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Euphorbia aliceae, Euphorbia alta, Euphorbia anacamps-
eros, Euphorbia andromedae, Fuphorbia angusta, Euphor-
bia anthonyi, Fuphorbia antiguensis, Fuphorbia apocynifo-
lia, FEuphorbia arabica, Euphorbia ariensis, Fuphorbia
arizonica, Fuphorbia arkansana, Euphorbia arteagae,
Euphorbia arundelana, Euphorbia astroites, Euphorbia
atrococca, FEuphorbia baselicis, Fuphorbia batabanensis,
Euphorbia bergeR,, Euphorbia bermudiana, Euphorbia
bicolor, Euphorbia biformis, Euphorbia bifurcata, Euphorbia
bilobata, Euphorbia biramensis, Euphorbia biuncialis,
Euphorbia blepharostipula, Euphorbia blodgetti, Euphorbia
boerhaavioides, Euphorbia boliviana, Euphorbia bracei,
Euphorbia brachiata, Euphorbia brachycera, Euphorbia
brandegee, Euphorbia brittonii, Euphorbia caesia, Euphor-
bia calcicola, Euphorbia campestris, Euphorbia candela-
brum, Euphorbia capitellata, Euphorbia carmenensis,
Euphorbia carunculata, Euphorbia cayensis, Euphorbia
celastroides, Euphorbia chalicophila, Euphorbia chamaer-
rhodos, Euphorbia chamaesula, Euphorbia chiapensis,
Euphorbia chiogenoides, Euphorbia cinerascens, Euphorbia
clarionensis, Euphorbia colimae, Euphorbia colorata,
Euphorbia communtata, Euphorbia consoquitlae, Euphorbia
convolvuloides, Euphorbia corallifera, Euphorbia creber-
rima, Euphorbia crenulata, Euphorbia cubensis, Euphorbia
cuspidata, Euphorbia cymbiformis, Euphorbia darlingtonii,
Euphorbia defoliata, Euphorbia degeneR,, Euphorbia del-
toidea, Euphorbia dentata, Euphorbia depressa Euphorbia
dictyosperma, Euphorbia dictyosperma, Euphorbia dioeca,
Euphorbia discoidalis, Euphorbia dorsiventralis, Euphorbia
drumondii, Euphorbia duclouxii, Euphorbia dussii, Euphor-
bia eanophylla, Euphorbia eggersii, Euphorbia eglandulosa,
Euphorbia elata, Euphorbia enzalla, Euphorbia eri-
ogonoides, Euphorbia eriophylla, Euphorbia esculaeformis,
Euphorbia espirituenisis, Euphorbia esula, Euphorbia
excisa, Euphorbia exclusa, Euphorbia exstipitata, Euphorbia
exstipulata, Euphorbia fendleri, Euphorbia filicaulis,
Euphorbia filiformis, Euphorbia florida, Euphorbia fruticu-
losa, Euphorbia garber, Euphorbia gaumerii, Euphorbia ger-
ardiania, Euphorbia geyeri, Euphorbia glyptosperma,
Euphorbia gorgonis, Euphorbia gracilior, Euphorbia gracil-
lima, Euphorbia gradyi, Euphorbia graminea, Euphorbia
graminiea Euphorbia grisea, Euphorbia guadalajarana,
Euphorbia guanarensis, Euphorbia gymnadenia, Euphorbia
haematantha, Euphorbia hedyotoides, Euphorbia heldrichii,
Euphorbia helenae, Euphorbia helleri, Euphorbia helwigii,
Euphorbia henricksonii, Euphorbia heterophylla, Euphorbia
hexagona, Euphorbia hexagonoides, Euphorbia hinkley-
orum, Euphorbia hintonii, Euphorbia hirtula, Euphorbia
hirta, Euphorbia hooveR ;, Euphorbia humistrata, Euphorbia
hypericifolia, Euphorbia inundata, Euphorbia involuta,
Euphorbia jaliscensis, Euphorbia jejuna, Euphorbia
johnston, Euphorbia juttac, Euphorbia knuthii, Euphorbia
lasiocarpa, Euphorbia lata, Euphorbia latazi, Euphorbia lat-
ericolor, Euphorbia laxiflora Euphorbia lecheoides, Euphor-
bia ledienii, Euphorbia leucophylla, Euphorbia lineata,
Euphorbia linguiformis, Euphorbia longecornuta, Euphorbia
longepetiolata, Euphorbia longeramosa, Euphorbia longin-
sulicola, Euphorbia longipila, Euphorbia lupulina, Euphor-
bia lurida, Euphorbia lycioides, Euphorbia macropodoides,
macvaughiana, Euphorbia manca, Euphorbia mandoniania,
Euphorbia mangleti, Euphorbia mango, Euphorbia mary-
landica, Euphorbia mayana, Euphorbia melanadenia,
Euphorbia melanocarpa, Euphorbia meridensis, Euphorbia
mertonii, Euphorbia mexiae, Euphorbia microcephala,
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Euphorbia microclada, Euphorbia micromera, Euphorbia
misella, Euphorbia missurica, Euphorbia montana, Euphor-
bia montereyana, Euphorbia multicaulis, Euphorbia multi-
formis, Euphorbia multinodis, Euphorbia multiseta, Euphor-
bia muscicola, Euphorbia neomexicana, Euphorbia
nephradenia, Euphorbia niqueroana, Euphorbia oaxacana,
Euphorbia occidentalis, Euphorbia odontodemia, Euphorbia
olivacea, Euphorbia olowaluana, Euphorbia opthalmica,
Euphorbia ovata, Euphorbia pachypoda, Euphorbia
pachyrhiza, Euphorbia padifolia, Euphorbia palmeri,
Euphorbia paludicola, Euphorbia paralias, Euphorbia parci-
flora, Euphorbia parishii, Euphorbia parryi, Euphorbia paxi-
ana, Euphorbia pediculifera, Euphorbia peplidion, Euphor-
bia peploides, Euphorbia peplus, Euphorbia pergamena,
Euphorbia perlignea, Euphorbia petaloidea, Euphorbia peta-
loidea, Euphorbia petrina, Euphorbia picachensis, Euphor-
bia pilosula, Euphorbia pilulifera, Euphorbia pinariona,
Euphorbia pinetorum, Euphorbia pioniosperma, Euphorbia
platysperma, Euphorbia plicata, Euphorbia poeppigii,
Euphorbia poliosperma, Euphorbia polycarpa, Euphorbia
polycnemioides, Euphorbia polyphylla, Euphorbia portori-
censis, Euphorbia portulacoides Euphorbia portulana,
Euphorbia preslii, Euphorbia prostrata, Euphorbia ptero-
neura, Euphorbia pycnanthema, Euphorbia ramosa, Euphor-
bia rapulum, Euphorbia remyi, Euphorbia retroscabra,
Euphorbia revoluta, Euphorbia rivularis, Euphorbia robusta,
Euphorbia  romosa, FEuphorbia rubida, Euphorbia
rubrosperma, Euphorbia rupicola, Euphorbia sanmartensis,
Euphorbia saxatilis M. Bieb, Euphorbia schizoloba, Euphor-
bia sclerocyathium, Euphorbia scopulorum, Euphorbia seni-
lis, Euphorbia serpyllifolia, Euphorbia serrula, Euphorbia
setiloba Engelm, Euphorbia sonorae, Euphorbia soobyi,
Euphorbia sparsiflora, Euphorbia sphaerosperma, Euphorbia
syphilitica, Euphorbia spruceana, Euphorbia subcoerulea,
Euphorbia stellata, Euphorbia submammilaris, Euphorbia
subpeltata, Euphorbia subpubens, Euphorbia subrenforme,
Euphorbia subtrifoliata, Euphorbia succedanea, Euphorbia
tamaulipasana, Euphorbia telephioides, Euphorbia tenuis-
sima, Euphorbia tetrapora, Euphorbia tirucalli, Euphorbia
tomentella, Euphorbia tomentosa, Euphorbia torralbasii,
Euphorbia tovariensis, Euphorbia trachysperma, Euphorbia
tricolor, Euphorbia troyana, Euphorbia tuerckheimii,
Euphorbia turczaninowii, Euphorbia umbellulata, Euphor-
bia undulata, Euphorbia vermiformis, Euphorbia versicolor,
Euphorbia villifera, Euphorbia violacea, Euphorbia whitei,
Euphorbia xanti Engelm, Euphorbia xylopoda Greenm.,
Euphorbia yayalesia Urb., Euphorbia yungasensis, Euphor-
bia zeravschanica and Euphorbia zinniiflora.

43. A method according to claim 41 wherein the species
of Euphorbia is Euphorbia peplus.

44. A method according to claim 33 wherein the cancer is
prostate cancer.

45. A method according to any one of claims 33 to 44
wherein the chemical agent is coupled to a targeting agent.

46. A method according to claim 45 wherein the targeting
agent targets a component of the immune system.

47. A method according to claim 46 wherein the targeting
agent is an immunoglobulin.

48. A method according to claim 47 wherein the immu-
noglobulin targets a dendritic cell.

49. A method according to claim 48 wherein the immu-
noglobulin targets a B-or T-cell.
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50. A method according to claim 1 or 33 wherein the
chemical agent is a jatrophane or a derivative thereof or a
pharmaceutically acceptable salt of these.

51. A method according to claim 50 wherein said deriva-
tive is an ester derivative.

52. A method according to claim 50 wherein said deriva-
tive is an acetylated derivative.

53. A method according to claim 1 or 33 wherein said
chemical agent is a pepluane or a derivative thereof or a
pharmaceutically acceptable salt of these.

54. A method according to claim 53 wherein said deriva-
tive is an ester derivative.

55. A method according to claim 53 wherein said deriva-
tive is an acetylated derivative.

56. A method according to claim 1 or 33 wherein said
chemical agent is a paraliane or a derivative thereof or a
pharmaceutically acceptable salt of these.

57. A method according to claim 56 wherein said deriva-
tive is an ester derivative.

58. A method according to claim 56 wherein said deriva-
tive is an acetylated derivative.

59. A method according to claim 1 or 33 wherein said
compound is an angeloyl-substituted ingenane or a deriva-
tive thereof or a pharmaceutically acceptable salt of these.

60. A method according to claim 59 wherein said deriva-
tive is an acetylated derivative.

61. A method according to claim 59 wherein said jatro-
phane is of conformation 2.

62. A method according to claim 50 or 53 or 56 or 59
wherein the derivative comprises a substitution as repre-
sented in any one of general formulae (I)-(VI).

63. A method according to claim 1 or 33 wherein said
compound is 5,8,9,10,14-pentaacetoxy-3-benzoyloxy-15-
hydroxypepluane (pepluane) or a derivative thercof or a
pharmaceutically acceptable salt of these.

64. A method according to claim 63 wherein said deriva-
tive is an ester derivative.

65. A method according to claim 1 or 33 wherein said
compound is 2,3,5,7,15-pentaacetoxy-9-nicotinoyloxy-14-
oxojatropha-6(17),11E-diene Oatrophane 1) or a derivative
thereof or a pharmaceutically acceptable salt of these.

66. A method according to claim 65 wherein said deriva-
tive is an ester derivative.

67. A method according to claim 1 or 33 wherein said
compound is  2,5,7,8,9,14-hexaacetoxy-3-benzoyloxy-
15-hydroxyjatropha-6(17),11E-diene (jatrophane 2) or a
derivative thereof or a pharmaceutically acceptable salt of
these.

68. A method according to claim 67 wherein said deriva-
tive is an ester derivative.

69. A method according to claim 1 or 33 wherein said
compound is 2,5,14-triacetoxy-3-benzoyloxy-8,15-dihy-
droxy-7-isobutyroyloxy-9-nicotinoyloxjatropha-6(17), 11E-
diene (jatrophane 3) or a derivative thereof or a pharmaceu-
tically acceptable salt of these.

70. A method according to claim 69 wherein said deriva-
tive is an ester derivative.

71. A method according to claim 1 or 33 wherein said
compound is 2,5,9,14-tetraacetoxy-3-benzoyloxy-8, 15-di-
hydroxy-7-isobutyroyloxyatropha-6(17),11E-diene) (jatro-
phane 4) or a derivative thereof or a pharmaceutically
acceptable salt of these.

72. A method according to claim 71 wherein said deriva-
tive is an ester derivative.
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73. A method according to claim 1 or 33 wherein said
compound is 2,5,7,14-tetraacetoxy-3-benzoyloxy-8,15-di-
hydroxy-9-nicotinoyloxyjatropha-6(17),11E-diene  (jatro-
phane 5) or a derivative thereof or a pharmaceutically
acceptable salt of these.

74. A method according to claim 73 wherein said deriva-
tive is an ester derivative.

75. A method according to claim 1 or 33 wherein said
compound is 2,5,7,9,14-pentaacetoxy-3-benzoyloxy-8,15-
dihydroxy atropha-6(17),11E-diene (jatrophane 6) or a
derivative thereof or a pharmaceutically acceptable salt of
these.

76. A method according to claim 75 wherein said deriva-
tive is an ester derivative.

77. A method according to claim 1 or 33 wherein said
compound is 20-O-acetyl-ingenol-3-angelate or a derivative
thereof or a pharmaceutically acceptable salt of these.

78. A method according to claim 77 wherein said deriva-
tive is an ester derivative.

79. A method according to claim 1 or 33 or 63 or 65 or 67
or 69 or 71 or 73 or 75 or 77 wherein said compound is
provided in the form of a composition comprising a phar-
maceutically- or cosmetically-acceptable carrier.

80. A method for the treatment or prophylaxis of a subject
with prostate cancer or a related condition or with the
symptoms of prostate cancer, said method comprising the
administration to said subject of a symptom-ameliorating
effective amount of an angeloyl substituted ingenane or a
chemical fraction or plant extract comprising same.

81. A method for the treatment or prophylaxis of a subject
with prostate cancer or a related condition or with the
symptoms of prostate cancer, said method comprising the
administration to said subject of a symptom-ameliorating
effective amount of one or more of ingenol-3-angelate,
20-deoxy-ingenol-3-angelate and/or 20-O-acetyl-ingenol-3-
angelate or derivative thereof or a pharmaceutically accept-
able salt of these or a chemical fraction or plant extract
comprising same.

82. A method for the treatment or prophylaxis of prostate
cancer or a related cancer in a subject, said method com-
prising the simultaneous or sequential administration to said
subject of a symptom-ameliorating effective amount of a
chemical agent derived from a plant of the Euphorbiaceae
family together with a therapeutic protocol or a symptom-
ameliorating effective amount of another chemical agent or
a physical agent.

83. (amended) Use of a chemical agent or derivative or
chemical analog thereof as represented by any one of the
present Formulae (I) to (V) or (VI) in the manufacture of a
medicament for treatment and/or prophylaxis of prostate
cancer or a related condition in a subject.

84. A chemical agent derived from a plant of the Euphor-
biaceae family coupled to a targeting agent.

85. A chemical agent according to claim 84 wherein said
agent prior to coupling is a compound of any of formulae
M-(V) or (VD).

86. A chemical agent according to claim 85 wherein said
chemical agent is jatrophane.

87. A chemical agent according to claim 86 wherein the
chemical agent is jatrophane of conformation 2.

88. A chemical agent according to claim 85 wherein said
chemical agent prior to coupling is 5,8,9,10,14-pentaac-
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etoxy-3-benzoyloxy-15-hydroxypepluane (pepluane) or a
derivative thereof or a pharmaceutically acceptable salt of
these.

89. A chemical agent according to claim 88 wherein said
derivative is an ester derivative.

90. A chemical agent according to claim 85 wherein said
chemical agent prior to coupling is 2,3,5,7,15-pentaacetoxy-
9-nicotinoyloxy- 14-oxojatropha-6(17),11E-diene (jatro-
phane 1) or a derivative thereof or a pharmaceutically
acceptable salt of these.

91. A chemical agent according to claim 90 wherein said
derivative is an ester derivative.

92. A chemical agent according to claim 85 wherein said
chemical agent prior to coupling is 2,5,7,8,9,14-hexaac-
etoxy-3-benzoyloxy-15-hydroxy-j atropha-6(17), 11E-diene
(jatrophane 2) or a derivative thereof or a pharmaceutically
acceptable salt of these.

93. A chemical agent according to claim 92 wherein said
derivative is an ester derivative.

94. A chemical agent according to claim 85 wherein said
chemical agent prior to coupling is 2,5,1%*triacetoxy-3-
benzoyloxy-8,15-dihydroxy-7-isobutyroyloxy-9-nicotinoy-
loxyjatropha-6(17), 11E-diene (jatrophane 3) or a derivative
thereof or a pharmaceutically acceptable salt of these.

95. A cheinical agent according to claim 94 wherein said
derivative is an ester derivative.

96. A chemical agent according to claim 85 wherein said
chemical agent prior to coupling is 2,5,9,14-tetraacetoxy-3-
benzoyloxy-8,15-dihydroxy-7-isobutyroyloxy-jatropha-
6(17), 11E-diene) ((jatrophane 4) or a derivative thereof or
a pharmaceutically acceptable salt of these.

97. A chemical agent according to claim 96 wherein said
derivative is an ester derivative.

98. A chemical agent according to claim 85 wherein said
chemical agent prior to coupling is 2,5,7,14-tetraacetoxy-3-
benzoyloxy-8,15-dihydroxy-9-nicotinoyloxy-jatropha-
6(17), 11E-diene (jatrophane 5) or a derivative thereof or a
pharmaceutically acceptable salt of these.

99. A chemical agent according to claim 98 wherein said
derivative is an ester derivative.

100. A chemical agent according to claim 85 wherein said
chemical agent prior to coupling is 2,5,7,9,14-pentaacetoxy-
3-benzoyloxy-8,15-dihydroxyjatropha-6(17), 1E-diene (jat-
rophane 6) or a derivative thereof or a pharmaceutically
acceptable salt of these.

101. A chemical agent according to claim 100 wherein
said derivative is an ester derivative.

102. A chemical agent according to claim 85 wherein said
chemical agent prior to coupling is 20-O-acetyl-ingenol-3-
angelate or a derivative thereof or a pharmaceutically
acceptable salt of these.

103. A chemcial agent according to claim 102 wherein
said derivative is an ester derivative.

104. A chemical agent according to any one of claims 84
to 103 wherein said chemical agent is provided in the form
of a composition comprising a pharmaceutically- or cos-
metically-acceptable carrier.

105. A chemical agent according to any one of claims 84
to 103 wherein the targeting agent is a bone-seeking agent.
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106. A chemical agent according to claim 105 wherein the
bone-seeking agent is bisphosphonate.

107. A chemical agent according to claim 106 wherein the
bisphosphonate is methylene disphosphonate.

108. A chemical agent according to any one of claims 84
to 103 wherein the targeting agent is an antibody.

109. A chemical agent according to claim 108 wherein the
targeting agent is an antibody to a prostate-specific tumor
marker.
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110. A chemical agent according to claim 108 wherein the
marker is prostate- specific antigen (PSA), prostate-specific
membrane antigen (PMSA) or PSA receptor.

111. A chemical agent according to claim 108 wherein the
antibody is specific to a component of the immune system.

112. A chemical agent according to claim 111 wherein the
immune system component is a dendritic cell, B- or T-cell.
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