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HELD OF THE, NT1. 5 The present invention rel ates neral ly to the

t r eat ment gfd %{%J&?JS | esi ons containing cells inf ectg "’EW%{”‘@P‘P&, as
wel | as conpositions for the treatnment of such |esions. Mre specifically,
the invention relates to the use of ingenol compounds, particularly ingenol
angel ates, in treating | esions caused by infection with a papillonma virus,
such as a manmalian papilloma virus, irA-particular a Human Papill ona Virus.
10 BACKGROUND TO THE | NVENTI ON The reference in this specification to any
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rel ates. Warts are circunscribed cutaneous excrescences or |esions of the
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Warts are circumscribed cutaneous excrescences or lesions of the skin or mucosa having a
20 papilliferous surface and may be rounded, flat, soft, hard, acuminate or filiform. They are
an extremely common occurrence, with most people experiencing them in one form or
another at some stage in their lives. They are caused by infection of epithelial cells (celis
that form the outer layers of the skin or the lining of body cavities) with a papilloma virus,
and in humans, with the Human Papilloma Virus (HPV), Viral replication occurs in fully
25  differentiated epithelium and the ensuing proliferation results in a clinically evident papule
or plaque. Any epithelial surface can be affected. Infection is through contact with an
infected individual or with an object touched by an infected individual, bathrooms and
swimming pools being frequent infective zones. An infected individual may spread warts
to uninfected areas of the body through scratching or rubbing existing warts and then
30 touching other areas of skin or mucosa (autoinnoculation). The virus enters the skin or

mucous membrane through cuts, abrasions, or other surface disruptions. In the skin the



5 rough, rounded structures, though other varieties distinguished by shape
and col or yr. Warts can appear at various sites on the body, nost
comonl y oﬁhfﬁgggﬁﬁﬁ, genitals and nmouth, with their cfpﬁp&gwmﬂgﬁégrance
depending to sonme extent on the type of virus 10 involved and the

anatom cal site. In humans, common warts (verruca vulgaris) are

hyper keratoti c, exophytic and dome-shaped papul es or nodul es, nobst conmonly
| ocated on fingers, hands, knees, el bows or other sites of trauma. Their
surface is generally rough and commonly fissured or scaly. Less frequently,
they may have a nore conpl ex branched or cauliflower-like structure. Two or
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warts. Theypuglenduided caudercamthengROotharf vagietiest distmgaisbledoby shaph and apheralso
varieties of warts. On the surface they are generally round and done
shaped. Th&occur nostly on the soles of the feet, the palns, around or
under the nails, or less conmonly on the face or el sewhere. Myrnmecia warts
are histolggically characterized b n abundance of eosingphili.
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and a central depression. Nunerous cqal esced warts aon the glantax surface
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resenbl e common warts, but wth'a greater tendency to form conpl ex branched
and caul i f brevghed | grkesuliflowrrtlife esructirrey Tare op A1 PAMAT (PatafnelAse (Rgether
2008/ 131%49§33n?erti/n‘és 152008/ O40R98: flat warts (also known as juvenile warfs; verruca plana
juvenilis) are flat topped papules with minimal scaling and only slight elevation (generally
about 2-4 mm in diameter). Flat warts are smoother and less elevated than common warts.
They tend to be multiple and abundant, sometimes forming large groups of coalescing
lesions. Mymmecia are large, deep burrowing warts. They tend to cause more
20 inflammation and pain than other varieties of warts. On the surface they are generally
round and dome shaped. They occur mostly on the soles of the feet, the palms, around or
under the nails, or less commonly on the face or elsewhere. Myrmecia warts are
histologically characterized by an abundance of eosinophilic inclusions. Plantar warts
(verruca plantaris) can be painful due to their callused, endophytic papules that have
25 deeply penetrating sloping sides and a central depression. Numerous coalesced warts on
the plantar surface will form a tile-like pattern known as mosaic warts. Filiform warts are
most often seen on the face with characteristic frond-like projections that exhibit quick
proliferation.  Periungual warfs occur anywhere along the nail margins and can
subsequently lead to onychodystrophy from nail matrix damage and onycholysis from nail
30 bed warts. Butcher's warts generally resemble common warts, but with a greater tendency

to form complex branched and cauliflower-like structures. They are particularly common



- 3 - around the fingernails. Anogenital warts (venereal or condyl oma
acum nate) occur in the perineumand on the genitalia or in the genital
tract. Var?® BP¥PhE genital tract present a serious heAFTRURIERPY wonen,
bei ng associated with squanous cell- and adeno-carci nomas of the cervix.
Oral warts are small pink or white papules in the oral nucosa (MM Lipke,
5 dinical Mdicine & Research, 2006, 4, 273-293). Over 80 different types
of HPV have been characterized, with séveral others reported. The nost
common i nfections on the hands and feet (verruca vulgaris) are comonly
caused by types 1, 2, 3, 4, 7, 26, 27, 29 and 57. Plane or flat warts are
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Bovi ne papilloma virus (BPV) is a group of viruses that are highly
prevalent in cattle, causing warts of the skin and alinentary tract, as
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3). 20 Howemelgmawnenefettmms hpme besn dhsetved &friopntyiother primals] patients. SUMVARY
OF THE | NVENTI ON G ven the frequent occurrence of warts and their possible
health risks or negative cosnetic 25 effects, there remains a need
therefore, for new alternative treatnents for warts. The present invention
is predicated on the discovery that certain ingenol angel ate conpounds can
reduce, retard, resolve, clear or elimnate cutaneous |esions or papul es
caused by a papilloma virus infection.
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pharmaceutical |l y acceptable salt or prodrug thereof. The virus may be a
manmal i an b"é)p?"f"%’()gllrﬁ)lvi rus. The virus nay be |-FF V or ﬁgﬁﬁﬁqﬁ??/“%é subj ect
may be human or non-human (for exanple, a non-human mammal). 5 In certain
enbodi nents of the invention, the virus is HPV. In further enbodi nents
thereof, the subject is a human subj ect. In further enbodi nents, the
virus is selected fromthose which caude non-genital |esions, 10 including
HPV 1, 2, 3, 4, 5, 7, 8,9 10, 12, 14, 15, 17, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 36, 37, 38, 41, 46, 47, 49, 50, 57,63 and 65. In other
enbodi nents, the virus is selected fromthose which cause genital |esions,
i ncludin PV 1,.30, 42 1144 r . 52, . : of
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DESCRI PTI ON OF E I NVENTI ON The singular forns "a", "an" and "the" include
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20 However, no one therapy is fully effective in all patients.
SUMMARY OF THE INVENTION

Given the frequent occurrence of warts and their possible health risks or negative cosmetic
25 effects, there remains a need therefore, for new alternative treatments for warts. The
present invention is predicated on the discovery that certain ingenol angelate compounds
can reduce, retard, resolve, clear or eliminate cutaneous lesions or papules caused by a

papilloma virus infection.

30 In a first aspect, the present invention thus provides a method for freating a cutaneous

lesion on a subject, said lesion caused by a virus, comprising administering to said subject
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In certain embodiments of the invention, the virus is HPV. In further embodiments

thereof, the subject is a human subject.

In further embodiments, the virus is selected from those which cause non-genital lesions,
including IPV 1, 2,3, 4, 5,7, 8,9 10, 12, 14, 15, 17, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 36, 37, 38, 41, 46, 47, 49, 50, 57, 63 and 65.

In other embodiments, the viras is selected from those which cause genifal lesions,
including HPV 6, 11, 30, 42, 43, 44, 45, 51, 52 and 54.

Examples of lesions contemplated by the invention include: common warts (verruca
vulgaris), plane or flat warts, myrmecia, plantar warts, butcher's warts, mosaic warts,
filiform warts, periungual warts, anogenital warts (venereal or condyloma acuminate), oral
warts, senile warts, digitate warts and palmar warts. In certain further embodiments, the

warts are common warts, plantar warts or flat warts.

In other embodiments of the invention, the virus is a non-human mammalian papilloma
virus, such as BPV, EPV, CRPV or COPV.

In certain embodiments of the invention, the compound is selected from ingenol-3-
angelate,  20-O-acetyl-ingenol-3-angelate and  20-deoxy-ingenol-3-angelate  and,
pharmaceutically acceptable salts and prodrugs thereof. In a particular example, the

compound is ingenol-3-angelate.

In further aspects, the invention also provides ingenol compounds for use in the treatment

of cutaneous lesions caused by a virus and the use of ingenol compounds in the



2, 3, 10, 12, 15
(mal i gnant _or . be

20, 21, 22WOH8/
Mucosal D sease

, 19, 36, 46, 47, 50 Epidennodysplasia verruciforms
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HPV Type Respiratory papillornatosis Recurrent Respiratory

Papi | | onmatosis 6, 11 Laryngeal papilloma 6, 11,30 Maxillary sinus
papi | loma 57 Conjunctival papillomas 6, 11 Anogenital Disease

10

manufacture of a medicament therefore, as well as compositions and agents containing

ingenol compounds together with a pharmaceutically acceptable carrier.
DETAILED DESCRIPTION OF THE INVENTION

The singular forms "a", "an” and "the" include plural aspects unless the context clearly
dictates otherwise. Thus, for example, reference to "an angeloyl substituted ingenane” or
"an ingenol angelate” includes a single compound, as well as fwo or more compounds as

appropriate.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise" and variations such as "comprises" and "comprising" will
be underslood to imply the inclusion of a stated integer or step or group of intcgers but not

the exclusion of any other integer or step or group of integers.

As used herein, "cutaneous" refers to the epithelial layers of cells of the skin or body
cavities. Thus, a cutaneous lesion includes lesions located on the outer skin (epidermis), as

well as mucosal linings such as in body cavities (mouth and genital tract) and, perineum

Some particular, but not limiting, embodiments of the present invention contemplate
lesions caused by one or more of HPV types 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 14, 15, 17,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 36, 37, 38, 41, 42, 43, 44, 45, 40, 47, 49, 50,
51,52, 54, 57, 63 and 65.

Lesions caused by non-human papilloma viruses, e.g. canine, bovine, equine, feline, deer,

rabbit and avian papilloma viruses are contemplated by other embodiments of the

15
and genitalia.
20
25
invention,
30

Examples of cutaneous lesions and their commonly associated HPV types contemplated by

the present invention are presented below in Table 1, although it will be understood that
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10 Codi aeum Coel odi scus, Conam , Concevei ba, Concevei bastrum Concevei bum
Corythea, Croizatia, Croton, Crotonopsis, Crozophora, Cubanthus. Cunuria,
Dact yl ost eNSH* 55 €, hanpi a, Dendr ocousi nsi a, Di asper sud¢TBUAYABYRS us,

D nor phocal yx, Discocarpus, Ditaxis, Dodecastingma, Dtypetes, Dysopsis,

El ateri ospernmum Etzdadeni unz, Endospernmum Erisman thus, Etythrocarpus,
Dyt hrochi | us, Eunzecant hus, Euphorbia, 15 Euphorbi odendron, Excoecari a,

Fl ueggea, Calearia, Garcia, Gavarretia8&-Gelonium Gara, Gvotia,

G ochi di on, d ochidionopsis, dycydendron, Gymant hes, Gymmospari a,

Haemat osper num Hendecandra, Hevea, Hieronima, Hieronytna, Hi ppocrepatzdra,
Homal ant huRsrtitdiaemaeeples bflesiban bqpbhal by HPVophemplastdiey tequgsehidsvativoton,

Lei ocar pus, Leonardi a,,Lepidan thus, Leucocroton e agan

Vel | ot ua KRR Alh 45 Mok, o CRE R0 RO VR BA e, L
M cr andr a, miredctad ekias walk, utektisward @Eomsivalymssochalcwiob dimse Mbnaepmarm

Mozi nna, oscortechjnia | ant hus | ea hel | ant.ha,. Orbicul ari a,
Gt otos. CRREIRL e e M an S I AP SRt S e Se AR e

Pedi | anhugartPerederclesi eindfonfaeicaliatd)y biab wakhybdniatdurs, digitete odlatsdarmal,

Pi erardia, Pilinophytum .Pjnmel eodendron, . Piranhea, Pl at na, Pl ukeneti a,
25 Podocal JAmAPEH sélﬂf‘? }n%g“ﬁgreggﬁoa{meﬂso@ﬁﬁagﬁﬁfe cﬁglgt?&é%a?%ua Pycnocona,
Quadr asi a, Reverchonia, Rich eria, Richeriella, R cinella, R cinocarpus,
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2008/ 13 149%&%&&,%9%{&%%?@? TocdBd on MKl €65 Selued) dsoudl oRANHEC Ubay | Y

suitable for the practice he present invention is the genus Euphorbi a.
Part i cul ar {eye- lesefhark, apde slanldsts) ohihg apegsokaliaré! ude Euphorbia aaron- rossii,
Euphor bi a abbrevi ata, Euphorbia acuta, Euphorbia al atocaulis, Euphorbia

al bi caul i s, Euphorbia al gomargi nata, Euphorbia aliceae, Euphorbia alta,
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Euphor bj.a Vil 41 i i S¢ i V. i
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bi form s, IUEWe: Sba, 0L UIEaSES drd fhninbesalbl. |4vb dtiarm. Fupl260hildshi4d8mensi s,
Euphor bi a bpuncial is uphor bia bl epharosti pul a, .Euphor bi a bl odget t 4

cuphor bi a BSUPnsvheiealie Breptad resrel BaBp o ity tes DR F A okt B Rt o1 b
brachi ajea, ofoepir hiéndl. athycatamatEuplioitiaisdniaiRtaieaes Mephar dintenignated oni i,
Euphor bi a caesi a, Euphorbj a cal ci col.a, Euphor bi% ﬁa e téj S, EH% or pi a
candel abr uRfreRy pHSrBIROWKS a1 Emeely fovsd Jh Gxies ﬁgﬁ@fs?é' geead B BRhHOT bi a
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cl ari onensi,gr Pt BidcCRld MRSy, EURNGHREA 16QkRk@tay duipies Rinad epsaRML at a,
Euphor bi a consoqui tl ae, Euphorbia convol vul oi des, Euphorbia corallifera,

Euphor b¥%a Hgeidaratqrishlocgadinoiastianscaxentipdhiram sap, leaves, stems, flowers, bark or other

plant material of the Euphoriaceae plant. For example, plant material may be subject to
physical manipulation to disrupt plant fibres and extracellular matrix material and inter-
and intra-tissue extracted into a solvent including an agqueous environment. All such
sources of the compounds are encompassed by the present invention including compounds

30 obtained by chemically synthetic routes.



20 Euphorbi a cubensi s, Euphorbia cusp/data, Euphorbia cynbiforms,

Euphor bi a g%[]%l ig?%%m i, Euphorbia defoliata, Euphorbia degeneri, Euphorbia
del t oi dea, i 4 den tata, Euphor bi a depressa Euphé’% 2‘558/6'?‘&7%?sperna,
Euphor bi a di ct yosperma, Euphorbi a di oeca, Euphorbia discoidalis, Euphorbia
dorsiventralis, Euphorbia drunondii, Euphorbia duclouxii, Euphorbia dussii,
Euphor bi a eanophyl | a, Euphorbi a eggersii, 25 Euphorbi a egl andul osa,

Eupl zorbi a data, Euphorbia enalla, Euph®drbia eriogonoi des, Euphorbia

eri ophyl | a, Euphorbia escul aeform s, Euphorbia espirituensis, Euphorbia
esul a, Euphorbi a exci sa, Euphorbia exclusa, Euphorbia exstipitata,

Euphor bi a &e&tdnpe hetia, io BEuphobdsiod theRaihertiacegufahulybibeludds| reteeaubs & spBeiphor bi a
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J005) 15140 taPRELdaH ’6%0%’6%”%5 g Qs Bl ok L ’Eg)’{li%’ T elora,
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ol et i EABROVETE. pATRCaT o MBTGRGH 2 parter | paco Bt ol Qreiaiin: 1
Euprogbia mm@mykabEQWh@b?%adp&%ﬁaﬂ&m,Egpnﬁabifhpﬁﬁkﬂuﬁhﬂg@a, Fuphdvnbi, a 25
pepl i di on, Euphorbi a pepl oi.des uphor bj a pepl us, orbia p rnena,
Euphor bi a ﬁgmpff?mﬂs& Bk, 4”@65?%%} @ %ﬁﬁ?ﬁ’%%ﬁ’@f‘éﬁ% AT o1 b
petrina, Eupheidiim, Pis&aehe FhimphinpiRiadfid-68 Widnhd Phaydha Fdpheidi a pin
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pl at ysper t AR9ow{nh deBI s {pé’é‘ifﬁs,’“: EGHHOrIEIa Pespitles DEGpRsiap Gadrasia,

pol i osper t R@yeEARNO RRARriR Ok ¥ EaMNA, REMBING kiRoc3PnRORYMRSIBLERS, skl DI a
pol yphyl I a, Euphorbi a portoricensis, Euphorbia portul acoi des Euphorbi a
port ul at zaSaEulhotida Prlesriofon EREHETwRa SseEdteeat dendipner bieagBiarieur a,
WO 2008/ 13 0802R6stemay? Spirket PSRN j; . A, sylbRh ia
ranosa, Eup %%E?%Lﬁg%%?%%z, Eu%%%?%%éﬁygﬁjﬁgﬁéﬁghgg i%ﬂ%gﬁggé%ébra?%?
Euphor bi a dewretogtws, TBnateordsealetrarabidivims Thpsprberoi dithotelust Bagduphoibi a
ronosa, U i da, g2 rubrosperma, Euphorbia rupicola,
Euphorﬁ%g ?2%%2??@%%?@?%Eﬁg%%r %gkgaxatilis M Bi eb, Euphorbi a schi zol oba,
Euphorbi a 5 scl erocyat hi um Euphorbia scopul orum Euphorbia senilis,
Euphorbi a serpyllifolia, Euphorbia serrula, Euphorbia setiloba Engel m
Euphor bi a sonorae, Euphorbi a soobyi, Euplzorbia sparsfflora, Euphorbia
sphaer osper ma, Euphorbi a syphilitica, Euphorbia spruceatza, Euphorbia
subcoerul ea, Euphorbia stellata, Euphot-bia submanzm | aris, Ezzphorbia
subpel tata, Euphorbi a subpubens, Euphorbia subreniforme, Euphorbia 10
subtrifoliata, Euphorbia succedanea, Euphorbi a tatnaulipasana, Ezi phorbia
t el ephi oi des, Euphorbi a tenui ssima, Euphorbia tetrapora, Euphorbia
tirucalli, Euphorbia tonentella, Euphorbia tonentosa, Euphorbia

torral basii, Euphorbia tovariensis, Euphorbia trachyspernma, Euphorbia



15 Euphor bia versicolor, Euphorbia villifera, Euphorbia violacea, Euphorbia

whi tei, 0 nti Engel m Euphorbia xyl opoda G eenm . Euphorbia
yayal esi a %{?Pglgééihor bi a yungasensi s, Euphorbia zeravggﬁgﬁ‘i{’ég{“}éﬁd
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Synadeni um i ncl ude Synadenium grantit and 20 Synadeni um conpact um
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| ugar dae and Monadeni um guent heri. 25-A0preferred species of the genus
Endadeni um i s Endadeni um gosswei | eni . Euphorbia peplus is particularly
useful in the practice of the present invention in terns of providing a
source of Angenotd aamgeh!ai paticiReTyengnde fhreheprcta oTEupresdni ameiﬂrus'theor its
abbrevi at i . l MSp a n in
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used, a pI nt et Ls,first i,re 0 raopa d Ref.er ence
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|ncuetr C ants_or ants in atr e noved or
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ot herwi se Bij/ermd bdn rudga}gzom@ Rk Rdidhd, OBubrBid t Bi €SIMC B ombia IR C
effect on a particul ar gene.

material which exhibits ar

Conseqd@ntF’yt"’“;’falb%Ir}’éfi‘i’t"’“\WhH'%‘iﬁiF ‘E-f; %?‘{bgmaft‘fﬁ é@t @F“”i’ﬁﬁ‘t‘”ﬂgt‘lﬁﬁf’éw)/’”ﬁ?cé@éﬂt in a
Euphor bi acggseifla mle}ﬂ%ro@zév@a Sﬂﬁﬂtbﬁﬁa BfodEsip) hEﬁﬁ?ioﬁbz@rbobt’haEvzo@@.p|Bf!t§hbr%za
neverthel ess contenpl ate floresent invention and is included within

the scope &Hive. &mbzﬁebnap%ngap pigsbraghiatgn Evghasbigi brsabyeete. dvehorgirent i on,
t he i ngenoi;mﬁ@éﬁ@@“@ﬁpm&at Bﬁtt(‘;rf?zr Wﬁorb}é caeM@eE@b}'fer% E@lcz@él@ imgependent |y

el ected from hydrIEg optionally substituted al kyl, 20 optlonally
subst i t ut eernaeRisiny Eupkgybico pandelabsinh sEvphatlse %@prtelm| Fupiigrbignedrimgnensis,

vyt al 151 Paifyhn, SPB0B Y ERYRhY LR M B AR Nies b
al | cenyl , elldégopfiila, éf@gﬂorbzarciwmaermd@t)M&MWQM@W%WWQ@apenm, or

aryl al kyI )E%;h%rﬁlz y&?osgye;zéid%?dEuphorbia cinerascens, Euphorbia clarionensis, Euphorbia

colimae, Euphorbia colorafa, Euphorbia commutata, Euphorbia consoquitiae, Euphorbia

convolvuloides, Euphorbia corallifera, Euphorbia creberrima, Euphorbia crenulata,

20  Euphorbia cubensis, Euphorbia cuspidata, Euphorbia cymbiformis, Euphorbia

darlingtonii, Euphorbia defoliata, Euphorbia degeneri, Euphorbia deltoidea, Euphorbia

dentata, Euphorbia depressa Euphorbia dictyosperma, FEuphovbia dictyosperma,

Euphorbia dioeca, Euphorbia discoidalis, Euphorbia dorsiventralis, Euphorbia drumondii,

Euphorbia duclouxii, Euphorbia dussii, Euphorbia eanophylla, Euphorbia eggersi,

25  Euphorbia eglandulosa, Euphorbia elata, Euphorbia enalla, Euphorbla eriogonoides,

Euphorbia eriophylia, Euphorbia esculaeformis, Euphorbia espirituensis, Euphorbia

esula, Euphorbia excisa, Euphorbia exclusa, Fuphorbia exstipitata, Euphorbia exstipulata,

Euphorbia fendleri, Euphorbia filicaulis, Euphorbia filiformis, Euphorbia florida,

Euphorbia fruticulosa, Euphorbia garber, Euphorbia gaumerii, Euphorbia gerardiana,

30 Euphorbia geyeri, Euphorbia glyptosperma, Euphorbia gorgonis, Euphorbia gracilior,

Euphorbia gracillima, Euphorbia gradyi, Euphorbia graminea, Euphorbia graminiea



R4 is selected from hydrogen, hydroxy, optionally substituted al koxy,
optionally 3 i.tuted al kenoxy, optionally substituted al kynoxy,
optlonally“gdgg%t?ﬁ?ed 5 acyl oxy, optionally substltutéﬁT59§W§W%B%y,

0OS(0) 2R, OS(0) 20121, OP(0)(OR52 (wherein R is hydrogen, alkyl, alkenyl,
al kynyl, acyl, aryl, or arylalkyl) and gl ycoxy. I n one enbodi ment of
the invention, at |east one of RI-124 is not hydrogen. In a particular 10
exanpl e thereof, R is not hydrogen. Fdlene particul ar enbodi ment of the
invention, Rl is an optionally substituted acyl group C(0)-R In further

enbodi nents thereof, Ris optionally substituted al kyl, al kenyl or alkynyl.
I n a nore pydboerie egdrieauhodipienbiat @edzreﬂﬁqmmz,rrdgupbﬁbﬁx r @ucghtenchai Bupberblr anched

and 15 may_have up t or t car bor erbodi nent ..
Chereof | Ll Baaetl Flafor Pl Mt B h SR e PARIGTES TR of

Ri - R3 i s abfudngeh ohdiege,0Bpphasdicdgiced ddtpbyrbfd‘lGzefvﬂgzlirulEapfﬂEbzﬁWl?ez@rckﬁnﬁ, is an
0- angel oyl 0 S ar referr to, herein as,ingenol ..

angorat on. BRI HE 6 Ceb IR S Rbap R PetteatboR it o R TR PR R | s
aP 2R(2) aﬁgehz@yzleyogm umgnhoﬂﬂa GRRdrd Busiohag himin, Sfup?or%fh%zrrﬂ,vﬁﬂﬂzbﬂﬂa DEBeA) hblot h
0 and R _ ro o.form or, et hyl ene
i oxy ot oubPIeEbis (ESls6a Pues BerAGIOBb A HObsss hlid Tl Gty oty

certain enbgshormnt falRkerkBe EupWeibid O]@ﬁuii&;orm?%@ﬁl f ﬁhns@tﬁﬁ Eﬂpﬂohﬁad%%J bed
met hods are |n%§n%n%% angel atf e, 20-0-acet i ngenal- 3- angel at e and

20- deoxy- | Fig¥H ﬁeﬁﬁ@r@“(@éﬁiﬂ&ae&u b %d‘fuﬁmma@éﬁm%@ﬁwm

accept abl eza%cb@r 2B I%-BHT MAR AN B SR bia Réchem%; Elwsmfl-zé’maﬁzg%@wb%
QAc, 20-0-Acet I-|ng§nol 3-angel ate R4 = eox%Pln genol- 3-angel at e

In a paltiCureri/Enb&urhnshic éfr?efffﬁe lﬁ%@é{ﬁ frnﬁv@ﬂ%n Heorbignpeisser iga,
i ngenol- 3- pposlal %ng%;@enBi%Iz@rM% bf&efoﬁgé?mh&a" E&;Qﬁ;?&&'ir?’ng%ﬂ%&ﬁ& eﬂ:uf;m%wdes

naturally occurring as wel as chem cal ys nt'hetic forns. ation,

al kenyl at i ERgPHEEKk I?@tﬁaodupzém Fupbatbioariylicq, kKFualora bfczoaféaﬂ Upberbidan be
carried ou n f
Inﬁai%ym?dés %E\%gﬁﬁ,ﬁa)%{}%b% M&g W@?{J@ﬁm oA,:z?,fat %g%rtbzc?

synthetic ¢ stry for 15°a I ng, dy ynylati
aryl ation, mamg}:{ztmEgghgr&mgnmgoa@yplmrbqqgmﬁm Wd;ﬂyy@@orbza mayana, Euphorbza

15  melanadenia, Euphorbia melanocarpa, Euphorbia meridensis, Euphorbia mertonii,
Euphorbia mexiae, Euphorbia microcephala, Euphorbia microclada, Euphorbia
micromera, Euphorbia misella, Euphorbia missurica, Euphorbia montana, Euphorbia
montereyana, Euphorbia multicaulis, Euphorbia multiformis, Euphorbia multinodis,
Euphorbia multiseta, Euphorbia muscicola, Euphorbia neomexicana, Euphorbia

20 nephradenia, Euphorbia niqueroana, Euphorbia oaxacana, Euphorbia occidentalis,
Euphorbia odontodenia, Euphorbia olivacea, Euphorbia olowaluana, FEuphorbia
opthalmica, Euphorbia ovata, Euphorbia pachypoda, Euphorbia pachyrhiza, Euphorbia
padifolia, Euphorbia palmeri, Euphorbia paludicola, Euphorbia parciflora, Euphorbia

" parishii, Euphorbia parryi, Euphorbia paxiana, Euphorbia pediculifera, Euphorbia

25  peplidion, Euphorbia peploides, Euphorbia peplus, Euphorbia pergamena, Euphorbia
perlignea, Euphorbia petaloidea, Euphorbia petaloidea, Euphorbia petrina, Euphorbia
picachensis, Euphorbia pilosula, Euphorbia pilulifera, Euphorbia pinariona, Euphorbia
pinetorum, FEuphorbia pionosperma, Euphorbia platysperma, Euphorbia plicata,
Euphorbia poeppigii, Euphorbia poliosperma, Euphorbia polycarpa, -Euphorbia

30 polycnemoides, Euphorbia polyphylla, Euphorbia portoricensis, Euphorbia portulacoides

Euphorbia portulana, Euphorbia preslii, Euphorbia prostrata, Euphorbia pteroneura,



groups (see for exanple, Geene and Witz, Protective Goups in Organic

Synt hesi s, 999 March, Advanced Organic Chemistry, 5th Edition; Larock,
Conpr ehensE Y HART ¢ Transformations, 1999: the entir 8CECOMRYROYSYr  whi ch
are incor porat ed herein by reference). For exanple, hydroxy groups can be
al kyl ated (or arylal kyl ated) using al kyl (or arylalkyl) 20 halides, such as
nmet hyl 1 odide (or benzyl brom de), or dialkyl sulfates, such as dinethyl or
WD 2008/ 131491PCT/ AU2008/ 000596 - 16 ~1diethyl sulfate. Acylation can be
effected by treatnment with appropriate carboxylic acids, acid halides and
acid anhydrides in the presence of a base or a coupling agent. dycosidic
formation Eazghobleaqzﬁ}fcmlmm;h@rmowid ygmbm, @;pémpﬁue rajmylumeaf‘wphm@iat hemiingenol
conmpound w ro conpa tlvat ed by
hal ogenat i g ?oo Sl égscﬁg'l ng’ u\%?71 R EB’OE‘I% hvw}’é‘? ’f:vul ok%pgrgﬁpg%anﬁ t he
sugar hydr guylorkie Cmp@schaﬁ@lbﬁ?ﬁm rialbdekéﬁiphybz]ar oibecipemvg, gEpbpabia rupicola,

ot opr i ot By Re KT Ek st o dahafede T PuEl sl HIRRKHE bridls'd ="

gal act oay| rlavshenase FapborbldPsgpufose, daphandentseqliy cdupanshesapelifdinef erred

Subst | {uonE Bh P Gl GO TERTb AP SRl 0B LR e PR ough

C- 1 of thegsgeehar ifesii&ie p\@ph&;@mlspmmmfmgm@eoﬁbw Ryghilitdaet Bphbibak age.
Exenpl ary saccharide ups ] ncl

ri bose, ar ¥BHFRYEE, 5%9’%6’5@ SHEATRC e req’@rgﬂ CSE%EI ari,, SUCDIB ‘f?%l“‘l?'ic"?f%éﬁ to an

oxygen at Om;ﬁﬁo:ézbesdzlﬁb@ﬁ?&l@ E@m%&ﬂ%ubﬁn@e;%m mi;»@rbzauIs&maﬁema,nck@h@fsmat €
groups can be prepared égi met hod known in the art. i ncl ude

hydr ogeh®, bt a(fw?gu Eupfioehig 1sueadonsanByahoriia queadipisyai ﬁi@’i@#@a t“@?PrW""‘éqSkyl
denotes st 'E%b@?&:aqgﬁliﬁzm@rE R&BEN RS ijﬁygup%'ﬁ‘ﬁfz@fr@wlh’ @tpbg%n@-ltéfrﬂéntel@ g.
Cio or Exanpl es of rai ght chain and br anched al kyl include nethyl,
20 et hyI, Huplhasbig| tomasese pfrphorbiputigiralbed - Eaﬂgﬂrbwt -1BYRriAsis.n -Ig@fiepra

1, 2-di met hy) I Y, o

1. et hyl pent gifyg}p%}n é@f)rbbgc% {fﬁbw E%Qf@’% z’g}%ﬁ?/ %’upk?rb?@{u?%{kﬁéjﬂhyﬁzﬂh rbia

2, 2- di met hydrbagnipbwii3, @pmrﬁm ibeilig, Eiyp rfiarendn/eisutEpphorbias vermiformis,

di met hy u 0 . r e ,

5- met hy SEeSE‘ y%zlior 5%‘31{:%{0% g%p)/érp{) Qz}fzf ral Fu ytho%xb nﬁ%mé!ecp @szorbzﬁ Wh%ﬁéz

7- met hyl - o&uyhorbik- xar@- Engelm, 4Euptf10rb&i} J@iopgdmé?}w%ﬂm, Iluph@bzaoy@gdqgrao@b hexyl

decyl, 3-, 4-, 5- or
6- et hyl octﬁpko{g’“yﬁ”g‘“%f””o‘?”&ff%br‘%Ze’flh‘”c’%% 3§p 5 F’“ Zi"”""ﬂ % 3 4. 5.,
6-, 7-, 30 8- or 9-nethyl decyl 1-, 2- 3-, , 6- or 7-et hyI nonyl, 1-,
2-, 3-,

dodecyl, 1 Parhft?la Pc\fezrfre%y%)eéw% of th? gemés §yngge% l h %gchydev@naggz%rx gran)fzy lahd

2008/ 1%939625@%@%}:&%)596 - 17 - net hyl undecyl, 1-, 2-, 3-, 4-, 5-, 6-,
7- or 8-ethyldecyl, 1-, 2-, 3-, 4-, 5- or 6-propylnonyl, 1-, 2-, 3- or
4-pbutyloctyl, 1-2-pentyl heptyl and the |like. Wiere an alkyl group is
referred t@aﬂ@meﬂﬁlpwe@&i spREiePYE the gdaus Wona@dngum iiiclwle! Mohrieniteligidae t hat
this can refer to_any of stral ght, %ranched and cyclic isoners where

appr opr i at é0d Kenaderipm seteinay be 5 opti onaIIy substituted by one or nore
optional substituents as herein defined. A ‘cycloal kyl"™ group is a cyclic
al kyl group of at |east 3 carbon atons, C3-C8, such as C3, ¢4, Cs or
C6 cycl Bl Kyprefepsdpsries obhe seipe Fgdedeyivm i ﬁed%émwwe@iﬁmpm ycyclic al kyl
groups such as cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,

cycl oheptyl, cycl ooctyl, cyclononyl ﬁclodecyl and the like. A cycloal kyl
group may Hepbpbiagrealis js parbeiartyasefyl iytha pragiies afithevpriesend BIvewion in dus©f t uent s

as herein %?J\)ﬁﬁéja source of ingenol angelates. Reference herein to "Euphorbia peplus” or its
abbreviation "E. peplus” includes various varieties, strains, lines, hybrids or derivatives of
30 this plant as well as its botanical or horticultural relatives. Furthermore, the present

invention may be practiced using a whole Buphorbiaceae plant or parts thereof including



The term "al kenyl " as used herein denotes groups forned from straight
chain, branched or cyclic hydrocarbon residues containing at |east one
carbon to E&HBEHEBUbI e bond i ncl udi ng ethyl enical ly nﬁﬁg%P”HWWm&%

pol y-unsaturat ed al kyl or cycl oal kyl groups as 15 previously defined,
preferably C2,20 al kenyl (e.g. C2.10 or C2_6). Exanples of al kenyl include
vinyl, ally!, 1-nmethylvinyl, butenyl, iso-butenyl, 3-nethyl-2-butenyl,

1- pentenyl, cyclopentenyl, 1-nethyl-cyéBepentenyl, 1-hexenyl, 3-hexenyl,
cycl ohexenyl, 1-heptenyl, 3-heptenyl, 1l-octenyl, cyclooctenyl, 1-nonenyl,
2-nonenyl, 3-nonenyl, 1-decenyl, 3- decenyl, 1, 3-butadienyl,

1- 4, pent adsaspnyl seells rcothdropeniiadive nyhteridl, Bah deaddiedny Gendrall, 20 shadkasli enyl
1, 3-cycl ohexadi enyl , .1, 4-cycl ohexadi enyl . 3-cycl ohept.adi en 1,3, 5-

ovel ohept aPrahy e atrerel 5 8L S PO A el s SR FRAP R RO S oup ey be

optionally substituted by one or nore optional substituents as herein

defi ned. sed hergipn t erm"al yl " _dengtes groups.forped.from

o alont oReRnty RELE B b MaobSbibed sibRY b moTRu SElBHRoE RATBARHERY o

I e?st oge &ﬁbﬁ@ﬂhﬁé&aigiﬁ@iiibaﬂyinﬁﬂdﬁliédopﬁsﬁf.nGeﬂdicﬁIj}y ﬁiohgfftﬁqﬂddt?/inﬁglﬁ?jtran%ﬁr&c arl

(0] - unsaturate a 0 CyCl Oa ro S S revi,ous efi ned. 'Unl ess
Pt nunber bt SEplas SLivBRE o tauaE b raloTHER ol by S Be gl ET a5, Cor 30
gl kynyl (leh@- bgalﬁa?\oﬁ-nfgua@d, xaep! ﬁs oih@fﬂribﬁiﬁlt_a%hlymylbdin%\- Pe Fa&;emdlon or
-propynyl, and butynyl |isoners, an entyn i soners. An a roup may
be opti onaffpdustisg ﬁ%ﬁ%@*ﬁ?a§6“gﬁﬁl8&mﬁﬁﬁ%%6B?F5ﬁﬁﬁb§dﬁhﬁP@B&Q%i@gﬁs

herei n def t&%‘équqnﬁ@l 20 WA QMR AHZROR, Q&Qﬁ%&ig prSsent ThEEdRbMiacadey |

e

denotes any of "single, polynuclear, conjugated and fused residues of

ar omat i}€ hdrio¥ arspesiesraf dyriesréiocmdn £enegiis|ieaeverthelesy conpraplaige by Hasrrypsent

bi phenyl, LEERRENNE is iHURIRARBINE scdpRRERMbovelBEFfRAYIRaRAPNT hyl

ant hracenyl, di hydroant hracenyl, benzantivacenyl, di benzantbracenyl,
phenant hrenyl, fluorenyl, pyrenyl, idenyl, azulenyl, 5 chrysenyl. Preferred
awl includ I : j.onal l'y
substitute y%@%gd%?ﬂﬂgﬁgp%g%ﬁgﬁg$eg%%%???ﬁgﬁPg%g%mﬁgggﬁﬁgdefined. The
term"acyl" denotes a group C(0)-R, wherein R can be a hydrogen, alkyl,
cycl oal kyl, al kenyl, al kynyl, arylal kyl or aryl residue. Exanples of acyl
i nclude fomyl, straight 10 chain or branchedzal kangyl (e.g. C]_20) such
as, acetyl, propanoyl, butanoyl, 2- nethyl propanoyl/, pentanoyl,

2, 2-di met hyl propanoyl , hexanoyl, Cangyl , nonanoyl, decanoyl,
undecanoyl, dodecanoyl, tridecappyl, ~.pent adecanoyl ,
hexadecanoyl , heptadecanoyl, octad&ganoyl|, non:@gcaneyl and i cosanoyl ;
cycl oal I cyl carbonyl such as cycl gur Qyl car bonyl gl obut yl car bonyl ,

cycl opentyl carbonyl 15 and™s 3 ¢ . straight chain or branched
al kenoyl (e.g. C2_20) such as ¥ such as benzoyl, toluoyl

and napht hoyl. The R residue na sUbstituted as descri bed
herein. An arylal kyl group is grar /as defined herein, substituted
by an aryl group as 20 defined inNI1n gne enbodi nent, the al kyl group

is terminally substituted bR'®he @gryl JPoup\ Exanpl es of arylal kyl include
phenyl Cl - C20al kyl such as benzyl, pheqf yl propyl, phenyl butyl,
phenyl pentyl and phenyl hexyl. One or &gt h of 206he al kyl and aryl groups may
be indggendently optionally substituted by one or nore optional
substituents as described herein. 25 The term "optionally substituted"
means that a.group may be unsubstituted or substituted by one or nore, same
or different, substituents. Optional substituents for alkyl, alkenyl,

al kynyl, aryl, arylalkyl, aryl, and thus acyl, include: halo (chloro,
brono, iodo andgf b ): , i . B : o] yl,
phenyl, nitro, ﬁan%%?ﬁyﬁg%g&géy§gg%??6ﬁ%§%ﬁé?ﬁ§1,Q??F% |§§%ﬁ%§ﬁy?%h’

trifl udlonet hyl dptionaltsosnbstitoiey alkeny, optiondllyrubssiteicd alkynylt entionadlyonbstifasrd ) |

C(0) G . Gal kyl, gcrpl,n%p&oeraﬁg) Subg'i‘fuge%l %lfingprt]ignaﬂgre'sgbsti%w]yé@i%&ﬂ S(O)RY,
S(0),0R', P(O)OR"); (wherein R' is hydrogen, alkyl, alkenyl, alkynyl, acyl, aryl,



WO 2008/ 131491PCT/ A U2008/ 000596 - 19 - ethylam no and propylanino)

di C1. 6al kyl am no ﬁe g. dinethylam no, diethylamno and di &xlanln

coeH, coCY® APPI**Tthio (SH) and G _6allcylthio. An obFTéﬁé(’@ﬂﬁs&ltuent

al so includes the replacenent of a CH group by a carbonyl (C=0) group or
may be a nethylene or ethylene clioxy group. 51t will be recognized that
during synthetic or sem synthetic processes for the preparation of ingenol
conpounds contenpl ated by the present -ilivention, it may be necessary or
desirable to protect other functional groups which nmay be reactive or
sensitive to the reaction or transformation conditions undertaken. Suitable
prot ecting groupsrilaky!saehgiy@®sflumct i onal groups are known in the art and
may be used in accordance with standard practice. As used herein, the term
"protecting group", refers to an introduced functionality which tenporarily
renders a partik isaqelefcwﬂdtdmmadhogfm;)Mpdxiom:aod;jtmeallysﬁijbtitpnedtaémbcy,ng)t@ndws and

met hods for their ins ation ubs noval an riate
stage are wel | %ﬁgﬁﬂw%Cﬂg@ﬁ%yaﬁ@PW%®¥ ‘%%éﬁ%guﬁﬁﬁy)yiﬁxﬁﬁnﬁﬁ? Eﬂaﬁ
inventign al so dcgloalyesptionaldy adfsu@&d@fryialﬂtgﬁgnoloscoymo@&t@)m Oﬁfﬁamm)b t hat
is a prodrug of n 1. ngenol oun S . W t hi scope.and s |r|t of the

i nvention. The § gfdﬁrﬁﬂgT? g@%aﬁﬁnlt§ &ﬁ@tagéngemg Hq@hggﬂpasses
t hose derivatlvg§mkbat are converted in vivo, elther enzymatical ly or
hydrol ytically, to the conmpounds of the 20 invention. Such derivatives
woul d readily occur to those skilled in the art, and include, for exanple,
conpounds WhéeGendbolifngst bibeinvehtidy i 1036Y ot SR -R SisGRONRES QM. DDk adidulast er,
such as_an acetate, or ., thioester or where a free am no group is convert ed
into antlanPeeriohecetRy ésnof BYaest ating t he conmpounds of the invention, for
exanple to prepare ester and am de prodrugs, are well known in the art and
may include treatnment of the cq&gound 25 with an appropriate carboxylic

aci d, anhyby prfepasticuds| sgibodiEnarho & inyfeRtiors e iHtn apturly SIREAACYSEOR base.
Esters of Exy FurBE gnnﬁ&%@xﬁ§¥ﬂer&'foﬂg§ @flen@zysebeﬁmrgmyatmnyﬁw table

esters C3, yl esters; QG .sal koxynethyl estersS, for exanple
nethoxynethwwnﬁrDe%h@KMﬂn@ﬁH%@mUEmnmﬁﬁm%@ﬁdynﬁxyﬁﬁﬁﬁﬁﬁCb@?éfgmﬂﬁﬁﬁw@kanple
pi val oy].0x t G OR B frenfal Ky
esters, 15 ?H%thgyélfp 8% DQ%;(‘_’)(S]I egﬁrﬁﬁgﬁy oxyetglﬁ?{ '

1, 3- dloxolen 2- onylnethyl esters for exanple, 5-nmethyl-1, 3-

dloxolen 2-0n and salk C y | e,
R A T R T e S L e

Pr odr ugs otheabinmda beinet boR4ls agr@umluyh giou;te Sach dﬁspo(us@alefr@fm@k@zrfptm Adv
Bi oSci ., 1979, K nc nes ( ar.. ex

Phann. Sc. & i’@?’i‘ﬁ 36“5661”?%1 ft’&\%’ﬁ?" pr m“éit © aﬁdm thoisf]ﬁ ° “é’%‘é“s"%( gggs g‘? or
exaaneM)Lﬁhggﬂ gtouplo 2, 923,661 and Antimi crob. Agents (' henother., 1981
19, 1004, Snyth, R et aI), 5 oxazolidines (see, for exanple, J. Pharn1
Sci, 1983, 72, 1294, Johansen, M et al), Mannich bases (see, for exanple,
Pharnz. Sc!. 1980 69, 44, Bundgaard Hy et al and J. Am Chem Soc., 1959,
81, 1198, Cottstein, W et al), hydroxyr et hyl derivatives (see, for
exanple, J. Pharnz. Sci, 1981, 70y 855, , P. et al) and

N- (acyl oxy) al kyl derivatives and garba see, for exanple, J. Med.
Chem , 1980, 23, 469, Bodor, N. et : d. 10 Chem, 1984, 27, 1037,
Firestone, R eta!, J. Med, Chem, 196 10, 960, Kreiger, M et al, US
Patent No 5, 684,018 and J. Med. Chem, 11988, 31, 318-322, Al exander, J. et
al). Qher conventional procedures for the selection and preparation of
suitabl e prodrugs are known in the art and are descrlbed for eganple in
WD 00/ 2341% cdmm @mmim@xtmﬁthgmvenﬂon Bumolgamer of R'Egd RBreledregen SBT anide

Publ i shers 5 Met ha Sidn E%g$(@$§ﬁ 42: 309-396, 15 K. Wdder, Ed,
Academi ¢ PP%Q °f@§%anﬁ FB dﬁﬁﬁslgn and Devel opnent,

Kr ogsgazt d- Larsen and H Bundgaard Eds, Chapter 5, p113 191(1991);

Advanced Dru liv ie 3 199 ur. f i cal
advanced Dy Pel VSN TR S i R B RLb ARl PRI BSRY
(1984), N Kalceya et aI and The Organic Chem stry of Drug Desig and Drug
Action, Chapter 8, pp352-401, Academ c press, Inc., 20 1992. Suitable
pharmaceutically acceptable salts of conpounds include, but are not limted
to salts of pharmaceutically acceptabl e inorganic acids such as
hydrochl ori c, sul phuric, phosphoric nitric, carbonic, boric, sulfamc, and
hydr obrom ¢ acids, or salts of 25 pharmaceutically acceptabl e organic acids
such as acetic, propionic, butyric, tartaric, maleic, hydroxymaleic,
fumaric, maleic, citric, lactic, mucic, gluconic, benzoic, succinic,
oxallc phenylacetic, nethanesulphonic toluenesulphonlc

o I T L o - - R T T T . N e




30 pharmaceutically acceptable cations, such as sodium potassium [|ithium
cal ci um gpes%%ﬁg anmoni um and alkylannnnlun1 Basi c Qltrogen cont ai ni ng
groups may BB Ph08/ 131491PCT/ AU2008/ 000596 -21 - qESFAEFHPE¥E* Wit h such
agents as |ower al kyl halide, such as nethyl, ethyl, propyl, and butyl
chlorides, brom des and iodides; dialkyl sul fates |ike dinethyl and di et hyl
sul fate; and others. 5 The conpounds of the invention may be in crystalline
formeither as the free conpounds or ad5sol vates (for exanple, of water,
i.e. hydrates, or of common organic solvents such as alcohols) and it is

i ntended that both forns are within the scope of the present invention.

Met hods of ag@ixyati on are generally known within the art, for exanple
recrystallisation froma given solvent. 10 As used herein the word
"treating"” or "treatnment” refers to the regression, elimnation, partial or
full renoval ceﬁainchaﬂmdmmm@f th¢ imma'rweqonnp@dnﬂstﬁoonsd in ts¢ dacifledguetndsfamce ar ea
or vol une) t herw se decr ase in s rate of
Che Tesi ontieior Fughals” CoHeERTeaioa Rent: il 2 bHRRE PR Bt The
use of isnggiepicted GojpGY aGSpliaAmideaadal lp gedeptablo Baits(and biarugyaherady ant ageousl y
pronote or inprove the rate, degree, extent or tine taken for elimnation,
renmoval , clearance, reduction in size, or otherw se decrease in size,
growth rate or nunber of lesions on the patient. #n further enbodi nents,
the warts nmay regress or may be elim nated mnthou& scapring or,

pi gnment ati on changes. In further 20 enbodt —pnce/a lesion is treated
and elim nated, subsequent re-infection py the | esi qr
not result in the formation of new | ¥%igns. | - enkodi nents, it may
only be necessary to treat one or song ; “6%, | esions to achieve a
desired overall therapeutic effeet s# aS mgation of all lesions, A

i i i '™ can be quantitatively
determ ned by nmeasuring the sarface\areaf25 of the lesion. The surface area
may be determ ned accondi ng ta\the for . Length x Wdth x r. Wilst the
| esions to be treated si e e area), for exanpl e,

havi ng a surface area g t har® about 5)5 or \even 1000 innR2, in certain
embodi ments of the 30 inventiion, the lesidh(s) td-bertreated advantageously
have a surface area of about\250 mm2 or [ess. Inturther embodinents
thereof the lesion(s) have a‘'surface area of about 150 or WO

2008/ 131491PCT/ AU2008/ 000596 r#23p: idfRbiAEBgetfte | €SS. I n still further

enbodi ments, the [esion(s) have aasubd.80R@liRAGh- AL 75 or 50, 25 or 10

m® or |ess. The virus cau5|quIhe;%%g&gq@er3gn%%mgect may be a human or
non- human papilloma virus. 5 Thus, subjeéect's wh may be treated in

accordance with the present invention include mamral i an subjects: humans,

primates, iy §&19191§r @Iﬁbcﬂﬁ'rh?rllt(r?'g@%é d#{géeﬂgm%%ﬁm tﬂ@ﬁ&ﬁg%ubnﬁhgﬁ%emq'?:gﬁlg@gg

goats), conpa Ion ani nma dogs, cats gui nea“pi gs), and
capt i velowi Refeeamieralbesein Ltob d magtmylys- mgelr:mf smsludcbs asturadbybioteyring ce, welt 8y

gui nea pig t§E§ are al so contenplated as they may provide a
conveni ent c%ﬂ;ﬂ%%g@ﬁ&& h> mammal i an speci es such as birds, anphibians and
fish may al so be contenplated in certain enbodi nents of the invention.
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For example, hydroxy groups can be alkylated (or arylalkylated) using alkyl (or arylalkyl)
20  halides, such as methy! iodide (or benzylbromide), or dialkyl sulfates, such as dimethyl or



regi mens can be determ ned by the attending physician and may depend on the
parti cul ar ép anatom cal site or nature, size or nunber of the IeS|on(s)
being treal' et &Y {11 as the general age, and heal th SFTHE"EUHFYCt. while
it is possible for the ingenol conmpound active ingredient to be

adm nistered alone, it is preferable to present it as a conposition,
preferably as a pharmaceutical conposition, 25 with one or nore
pharmaceuti cal |y acceptabl e adj uvant s.-1#Rus, the present invention also
relates to the use of an ingenol conpound or a pharmaceutically acceptable
salt, or prodrug thereof in the manufacture of a nedicanent for treating a
cutaneous Hm&@bmﬂ@ﬁusaqmanHBVbe&ﬁuﬁmaﬁﬁnmanaﬁvamnmpﬁmhmamm%®nﬂkahkﬁ,for
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i nvention, the 1 ngenol nBoun I's adm ni stered by topical application to

t he | esi onrlbmq@rﬁ@ﬂm¢msewme¢ gndcghalaptesesaeach peing diaked thay ovngen atdsy of
necessaril y . i.ovolves application 15 of a fornulation of the invention to
and/or in pro nlty Po an area of body surface affected with one or nore

| esi ons. For exanple, a suitable fornulation such as cream aqueous gel,
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a pol yner i Exanplet ¢fd’ idviwaiadipéspae Ci.ealkgll phenydandrbgnzle spread or dabbed on the
| esions. In anot her enbodinent, the active 20 agent may be delivered as a
spray formul ation, for exanple an aerosol or atom sed spray. A solution may
be appl i edAknsddierdartke mys*alkblutdemmes&n’ragghi ctald, yr Wahtheb alkahphéfedbini b, a
dropper, swab, or .the | and car full | i t n . around the
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protect it 9PrIRilpERYl: e@’Ir f*r“i’ett fi’eé‘wldhmeﬁ’glﬂe}l@btzﬁ’é‘ﬁ b 8- REREPEREN one

| esi on exi gt Simetryligy, ol %d%ﬂﬂﬁﬁ@}ﬁls araga-ﬁﬁneﬂ@nwylst er 2Idk}§ethyleﬁ9pl pgrmound

to one or sone, fat her than al |, the | esions. The dose reglnen\m

depend on dinpsiinetylofls %aﬂﬁwéw{mﬂ mhy Zr%wﬂwiprwhdé%ﬂm%@at vidgeh 30 as
the size ofyclRfhek@s] Oﬂéﬁlmaﬁﬁgaﬁymun@@fanﬁém;(lgaﬁ%ns aa%ﬁaaﬁyibaﬁﬁonsmseness

of the lesions to freatnent nor ne e one or nore doses per

day, widsh Aimssudeeatdf b3-daatisrentyiyD 12@@@16113@9@?1@1 ABriowgniiowsoe!,l.224 -
trimethylbutyl, 1,1,3-trimethylbutyl, octyl, 6-methylheptyl, l-methylheptyl, 1,1,3,3-
tetramethylbutyl, nonyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-methyl-octyl, I-, 2-, 3-, 4- or 5-
ethylheptyl, 1-, 2- or 3-propylhexyl, decyl, 1-, 2-, 3-, 4-, 5-, 6-, 7- and 8-methylnonyl, 1-,
2-, 3-, 4~, 5- or 6-ethyloctyl, 1-, 2-, 3- or 4-propylheptyl, undecyl, 1-, 2-, 3+, 4-, 5-, 6-, 7-,
30 8- or S-methyldecyl, 1-, 2-, 3-, 4, 5-, 6~ or 7-ethylnonyl, 1-, 2-, 3-, 4- or 5-propylocytl, 1-,
2- or 3-butylheptyl, 1-pentylhexyl, dodecyl, 1., 2-, 3-, 4-, 5, 6-, 7-, 8-, 9- or 10-



| asting fromseveral days to several nonths, or until the desired result i's
effected Of, & ﬁé%.ﬁf'cant dimnution in the size and/or nunber of

| esions is actiéV&d! In general, it is contenpl ated thaPTPﬁ@m¥6Wﬁﬂiatlon
will be applied one to four tinmes daily. Wth a skin patch or occlusive
dressing, the device is generally maintained in place on the body surface 5
t hroughout a drug delivery period, typically in the range of 8 to 72 hours,
and repl aced as necessary. In a preferri@d enbodi mrent of the invention the

i ngenol conpounds are admnistered, i.e. applied, topically at the site of
the lesion, for exanple, over the whole or partial surface 10 area of the
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toammy o &6 et SR R GRS PSheb e AEE g ARTRLe hpARY erBE S88E ©
hydr ocol | Otcdgerﬂfuﬂycn’sé'@l’@yh'ayblbﬁ" ptoe prawkidbes ondesstdiaal mamm tunl riefen $© BB of

m cel l es, and/ m CI OS Suitable carriers. or additives include
e oi PR sTEhE Bt Bo8 Bkt A e ey B
emul si f i ngpmﬁmuy sabhititah byoamcstoeaﬁlaheoptmbyswshaieets G713 haeiny defagtier 3\ wax,

cetearyl alco W2 oct Ido ecan rin, iso rop al cqhol

et hanol , béﬁ@G?hﬁ1 aﬁﬂ3ﬁéﬁ@fg%WE§$%z ?%$°%%$$1 p&éﬂﬁﬁﬁdﬁds may
be present ey, Chot o cfyomzksalt BRand(léd aie"@srahmt§1"\&ﬁcidd@ﬁﬁ>h@gor polesycm@@n@ t he

i ngenol co ound is i ted(g@gfoated on a dre55|&% such._as bandages

gauzes, PS feps oy H p e"3(5‘11 cyclopentyd, CYrlohsKEn %wp%tcafﬂe%cty 20 The
for mul at l oaymnoagﬂrremédebmad andid! o5 sjonasat @f&g@@ﬁ&%ubﬂ%‘ sObdeiButehy  known

to those skilled in the art, see for exanp em ngt on' s Phar maceut’i cal

Sci enced Bt P ERIP OPBRR! Nﬁ’é‘km%ffsﬂ?{;ﬁ“h@efm%% Conposi tions nmay contai n any
suitable carriers, diluents or excipients. These include all conventional
sol vents, dispersion nedia, fillers, solid 25 carriers, coatings,

ant i f ungal Thnéerareikead} esvsad h@rgferﬁegotewgmﬂorrpedeﬁmrs?feg@ chpipy bﬁambﬁﬁef s,
dermal peng Jh%t hidg Pt PosidRy E@xﬁ&ﬁfﬁ% at leﬁat&{s Card oAt IRIAeRd S and
the |ike. e carrier for conpositions contenplate resent
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forma g0 | ﬂb}&ﬂ&nﬁonﬂt}mﬁhéﬁﬁi&hﬂed 1;40c}e53haa:1dtb&1§L Q Néyernesadiasy) s1,98! |
known in the1 rt of gthPE§ formul ati ar sem sol id preparations
that are t §Fi¥uPAragss e?¥° og{a{pﬁrrag}y ‘ot ra“i‘ié r%fP‘éRn’i’?aéfetPfi ORHANGRS . The
10 speci fi guRiifited®}tonbdsMotcbplibndl S@sbtitasis W hdreiR@efiiar eci at ed by those
skilled in the art, is one that will provide for optimum drug delivery,
and, preferably, mnll provi de for other desired characteristics as wel |,

e.g., envl lAseRehdin tleeinh KkyndB' déhbibs BoBSY fofREd 6% SUrAEhV@BInCh@8ehe@ By
oi nt ment_ base shoul d be inert, stable, "nonirritating and nonsensiti zi ng.
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sul fate, anhydrous [andlin and hydrophi | petr nuI5|on ol ntment
bases are épfinedr Undase theingmbpy of(cayooy a@m&llsmmﬁe@) thegprm praforablsr refags ip)Ca-0

emul si ons, c g r S rate,
| anol i n, %Wsil){ e@% L@z 1f.:lofcri()ézlﬁ?ef err ngesv\gl%peébe geit)lf}&)nge %Lghm ylp s (Ei‘?dg

pr epar ed f be‘fliquofkoyf@trhyh@n@tmyyw@hsrsof\n\nﬂwymoumhex:bﬂ aﬁlowbgﬁwbstltﬂed @ eans,
are al s wgll ph&uﬁgﬁmﬁﬁﬁmEQEﬁm¥ SERMS |l i quids or sem solid emnul sions,
either oil-1n-wa er or eanﬁbases are wat er-washabl e, and
contain an oil phase, an enmul sifier, and an aqueous phase. The oil phase,
also called the "internal" phase, is generally conprised of petrol atum and
a fatty al cohol such as cetyl or stearyl alcohol. The 25 aqueous phase
usual |l y, although not necessarily, exceeds the oil phase in volune, and
generally contains a hunectant. The enulsifier in a creamfornmulation is
generally a nonionic, anionic, cationic, or anphoteric surfactant. As
w Il be appreciated by those working in the field of pharnaceuti cal

formul ation, gels 30 are sem solid, suspension-type systens. Si ngl e-phase
gel s contain gelling agents distributed substantially unifornly throughout
t he carrler I|qU|d mhlch |s typlcally MD 2008/131491PCT/A U2008/000596 -
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Lotions, which are preferred for delivery of cosnetic agents, are
preparatlons to be applied 5 to the skin surface without friction, and are
typi cal Iy M%QUPH8¥ seni 1i quid preparations in which s SETHUAUBP0S 5 s
including the active agent, are present in a water or al cohol base. Loti ons
are usual ly suspensions of solids, and preferably, for the present purpose,
conprise a liquid oily enulsion of the oil-in-water type. It is generally
necessary that the insoluble matter inla-lotion be finely divided. Lotions
will typically contain suspending agents to 10 produce better dispersions
as well as conpounds useful for localizing and holding the active agent in
contact w The tdnm 9kjflh delast aisy of einglenbslghﬁcdbadomnggafedrm fusedwiesidhest dfe
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fhe base. pauele SHPRSHET P futtbRPef (7 3L P RRE AP O AR bl e o
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cel l ul ose pol yner, such as hydroxyethyl cellul ose and buf f er (e.g. citrate)
at a pH < I n anot her enbodi ne he, inventio t he ipgeno opmpound
can be for ?F?Fér@ga% 8‘?"8&5@%"“@&%@ %af”ﬁ“&‘i’?lq%cfrh‘ée? Frogs aadg’gra%yr"t?éé‘ty{;p et her
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charged), anionic (negative charged) and neutral preparations.
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are orient edd tambérSdGh thberzeylt éviuamd abheagthed.e, Theok rn'aai@eamey:nbe opibedl | es
formin an S n_containing surfactant at a hi gh enough
concentratﬁgﬁ%gggg#é?gﬁigibﬁés naturally result. Mcelle fornulations can
be used in conjunction with the present invention either by incorporation
into the reservoir , of to or tr dennal del iver stem or into a
For mul aci ors BB g dt 3 oS et of 28TEF el S kG PR P e ar §,
may be ﬁOnCQiEﬁﬂerdalﬁdfdnl i Onet %w)qﬂmflem,nhe flayingrbat isaﬂ&uﬁm@ sdbsugatel:eby iherayyl |
systens. Like |iposones an i ce o] nt i apsul ate
2t ug or B8 CERTSIR A Ep NG P PR G oapihs SR bGP FEIA t hough
not neCeSSé}ithhﬂprof’ﬁf hagMpayiigatyl end hdﬂ?ﬁl@f)ﬁ' lQheQe Guihf dMBe Bkpcarpat i bl e
pol ymers, but, may e conprls d of c&ar ed |ipids such as

phosphol i pi%¥. grpwéspaiaat Pty Yo SPHEEEY SR RGP R e ¢ and
descri bed iggpdtipenResitRandd th s and literature. It will be understood that
the invention nay al so be practiced in conjunction with the use of other
suppleﬁ@ntary therapi es such as those mentioned herei nabove or (MM Lipke,
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WO 2008/ 131491PCT/ AU2008/ 000596 - 28 - conpositions include those adapted
for topical application e.g. creans, ointnents, gels, |lotions etc as

descri bed &%’3’@’?’*3”??@ invention will now be described WMERUP¥PENSHce to the
foll owi ng Exanpl es which are 5 included for the purpose of illustrating
certain enbodi mrents of the invention and are not to be considered as
limting the generality hereinbefore described. WO

2008/ 131491PCT/ A112008/ 000596 - 29 - EXAMPLES EXAMPLE 1 5 Efficacy of

| ngenol - 3- angel ate (PEPO05) Topical Gel in a Cottontail Rabbit Papilloma
Virus (CRPV) nodel of cutaneous warts in Hra(NZW SPE New Zeal and Wi te
Rabbi ts. MehiaDSdl nd peopMaveizte adi@nehiantizo [(¢ afiewyBREho,r dibthiytamivas ask| ect ed

as the Test,. System he : it js.a eci hat .i s, susceptipl.e t

Vst oct | PSR ot ot o B BiSstHRY L sitthic. PaR REER AL ot co
t 0o devel op akotimihedes ShargeplaSerndnt 106 2 TS groty biy ocuibaityl GO0 Chious be nsgrbeND,

Krei der JW . Ani nal %el s..of Oé)[a@nl | omavirus infections. Ch 25. In: Zak O,
Sande MA, é’lﬁf}iy%.c’r%g U FO%hi nal nodel s of infection. New York:
Academ @ 15 Press; 1999. p. 1039-47). Concentrations of the inoculant were

selected enpirjically based on .published infornmation for the CRPV del in

o o oot aRiL By ste: ARy SinRE 6 bRl Srecsihs 18 ThCHFT A Boen ND
Cottontail drabfdnb! PaBpdunTBMitEhislate&Bh \he BRI iByentiom it endyesd naBishiyi sral  and
i mmunot herapeutic strategies. Antiviral chem stry & chenotherg %/ 2?}05;

16( 6) : 355- gEfirabi B@Fe&hg‘éﬁ‘é%%“?"éhg@“%g’h‘é’élfB@t é%l f%ﬁ%g’és‘?ﬂﬁﬁtlg Ditce 20

has been sugg@iss fodldassigefioh QoSGtiaR! undbrtfih anRgwsie E&dr@n@og{lp&%i kuch
formation in rabbits follow ng inoculation with CRPV DNA en fenal e

Hra: ( NZAW SPEqSRaIZEarsnae WHPYe i /bevgrt padray bheapisi 18 afrydance aBnmt3Rdadsi gned

to four dosg,GfEuPsys LiVieRektRDRhE SeRPrpHRRERY! QYR NefdOUPSanl iliffags@h 3 and
one 25 rabbit in Goup 4. Four days be]pore i hocul'ation (DS -4), the backs

of the rabblungiopglits ety &onreyasily spndsysed Paricwlah Austiprpl groureingpitvee xperdur e
sites usin i i ) : [ E i
r@t@ct&llgﬁ &%ﬁé{g&c & (h %gtfdls Who! hh irtsEDL O 284 %u%e??&(t r%lb@dw A1%n

clipping, the s chem y depilated wth Vee di stributed by
Reckitt 30 #®erepkintsetagt are wellkaowi (Greaye andi7uriSRP? sqiwe). cl | pped ar ea
(approxi'smately 10 cmx 20 cm) extended fromthe shoulders to the hip joints
of each rabbit and was approximtely 10 cm WD 2008/ 131491PCT/ AU2008/ 000596
- 30 - wi d&h¢ erdsen dhvegtioneaito wlags éo plokiyngs pHimgertoé colopambls. nivdy porepound that

appr oxi mat el

5.cm each side). Any. ..e-grow h of. halr .was. efu
cl i pped, ad® %8’@&8@ &nﬁ%‘dﬁ%‘?ﬁ%{sﬁonﬁ%ﬂ ‘{;{Su"’é‘@h.m friged edae{lfsSp etfotg\rﬁgéle }Pﬁ%‘gﬁ?’a? él%n,
rabbi ts were@mamnesirhet isagel i thbloaddst smsans] eopgpassan thobd derbratixgobairae si t es
on each rabbit re tattaged (A ns. Bl ack .Pi nt..#242.. ALMS | n
Pi scat anay “ONFCUSA, WYoote‘ﬁ'ﬁﬁt?g?y“%g’?glﬁ'A,‘” etyﬂﬁ}@foﬁ% Batts SRS 25085 on
ei t her ® depehti@ncduch AeGuHiats WoLIS idagily dwrahtoagreskilled &i the amamd daulwlepfol y

scarified using a scal pel blad 6Q) to.create a brush purn-like lesion in
oraer 1o prOHBHE SRPOUGEWC 1 JEf DUIRG WHGEL P ohCoEE P He i Bk  or ed

constantly af oh Sh@ns Bfihbegs! ar wheread ed G gff @1 donkéttedhinte aanasddet i zed
and until full recovery from anesthesia. . .
Procedures for acylating the compounds of the invention, for example to prepare ester and
amide prodrugs, are well known in the art and may include treatment of the compound
25 with an appropriate carboxylic acid, anhydride or chloride in the presence of a suitable
catalyst or base. Esters of carboxylic acid (carboxy) groups are also contemplated.
Suitable esters Cj.galkyl esters; Cj.salkoxymethyl esters, for example methoxymethyl or
ethoxymethyl; Ci.galkanoyloxymethyl esters, for example, pivaloyloxymethyl; phthalidyl
esters; Cs-gcycloalkoxycarbonylC, salkyl esters, for example, 1~
30 cyclohexylcarbonyloxyethyl; 1,3-dioxolen~2-onylmethyl esters, for example, 5-methyl-1,3-
dioxolen-2-onylmethyl; and Cjalkoxycarbonyloxyethyl esters, for example, I-



Ei ght approxi mately equal areas on the dorsum (areas A B, C D E F, O,

and H are B being closest to the shoul ders, areas and F
in the m d&|0e2""8é‘ﬁa“ér eas G and H closest to the tail) \RET"@"F‘W%Q?P%& ed. All
ten female rabbits were inocul ated once on DS 1. 15 Rabbits were

anest hetized with isofl ourane/ oxygen and given a single dose of CRPV

pl asm d DNA by percutaneous adm nistration, at eight independent skin sites
per rabbit. Viral inoculations were made-by scratching approximately 16.7
pi of the inoculant into the scarified site (approximtely 15 scratches per
site) with a 25 gauge needl e. 20 Fol |l owi ng i nocul ation, each of the eight
sites per mathbxymvtmsylobﬁémeﬂxddoxgsGbé‘amﬁr@pﬁuramton@]f gmmstisciacﬂmaniﬁ@e(sby féor

thr ee veoksyBRL L OlrsLY atANS, [ 80 HOX6! IPUEN Slablle AR kS Begn, duri ng

week 4 and”co |nued un rst |cIe br
adm ni st r aPkon. szrmwvemg; w1anQaldwelt, IH. af a@,&hlfﬁbﬁsam@w%mamphﬂés Pecor ded

fromthe d first servation to the conp udy. . 25 Dose
admi ni str ﬁ %é@FééEﬁ%g”%ﬁméalA ek &’F"’ﬁﬁ’ﬁ’ce%gélbggaﬂa%r%éﬁ@ f 8’ne day
prior t6 iatdzbkdihan(sed, @oskagplel uPhaved 158, (1988 ATREII4S |Jb1m1):erprs remzl)ar
sizes were, sel.ected for I n ch rab I tes. wer.e desi ted as
PEPO0S. TopMEINCEbTes (hoSERmpI vy Bs STaliD; 1 HEMEERCRO IR & The
It reat Lrent d.&fn:eg'hﬁfi. 226 hosm s NDL9g] Gettias, We&r@mﬁmﬁdxﬁﬁﬂmﬁﬁn{fh@em&‘ fﬂiugcent
ength and wi sur ene c ons o

(pl acebo), e’@‘n@i [rTE ga"B’r & 2 é&’)& %%Fﬁ)c’%sgq*ﬁm%{ %agt%%%d% Eﬁ%ﬁ' 1deRyaliyesht a
const ant M@&Qﬁﬁia@e@k&%%@iaﬁk@@%ﬁ&@%&@ -1980, 23, ¥69, BI0AMN. Or &, V1 Efeam? (O,
0. 05, 0 5 qr 1.25 u&é@g}% The dosing re summarised in Tapl e 1.

Tabl e 10DoGkerty 6334 SiFsionD TR, (9P PEG Ketigsr Yoridle
(i tcL/ me) puker Nefs ddalbs s A0 0%, RedEsi 81, 318-322, Alexander, J. et al). Other

conventional procedures for the selection and preparation of suitable prodrugs are known
in the art and are described, for example, in WO 00/23419; Design of Prodrugs, H.
Bundgaard, Ed., Elsevier Science Publishers, 1985; Methods in Enzymology, 42: 309-396,
15 XK. Widder, Ed, Academic Press, 1985; 4 Textbook of Drug Design and Development,
Krogsgaard-Larsen and H. Bundgaard, Eds, Chapter 5, p113-191 (1991); Advanced Drug
Delivery Reviews, 8; 1-38 (1992); Journal of Pharmaceutical Sciences, 77,285 (1988), H.
Bundgaard, et al; Chem Pharm Bull, 32692 (1984), N. Kakeya et al and The Organic
Chemistry of Drug Desig and Drug Action, Chapter 8, pp352-401, Academic press, Inc.,
20 1992

Suitable pharmaceutically acceptable salts of compounds include, but are not limited to
salts of pharmaceutically acceptable inorganic acids such as hydrochloric, sulphuric,
phosphoric nitric, carbonic, boric, sulfamic, and hydrobromic acids, or salts of
25 pharmaceutically acceptable organic acids such as acetic, propionic, butyric, tartaric,
maleic, hydroxymaleic, fumarie, maleic, citric, lactic, mucic, gluconic, benzoic, succinic,
oxalic, phenylacetic, methanesulphonic, toluenesulphonic, benezenesulphonic, salicyclic
sulphanilic, aspartic, glutamic, edetic, stearic, palmitic, oleic, lauric, pantothenie, tannic,
ascorbic and valeric acids. Base salts include, but are not limited to, those formed with
30 pharmaceutically acceptable cations, such as sodium, potassium, lithium, calcium,

magnesium, ammonium and alkylammonium. Basic nitrogen-containing groups may be



Numbers O/ 0.05 0/ 0.012 0.5 3 7591 - 7593 2 0 / 050/010537594-
7596 3 0/_1.25 0/ 0.25" 0.5 3 7597 - 7599 4 0/ 0.05/ 0.5/ 1.25 0/ 0.01
/0.1 /0.2?"8B¥138YL 53 One site for p acebo and t hr eBCEAEYSEWG est
article concentration.

«21 -

quarternised with such agents as lower alkyl halide, such as methyl, ethyl, propyl, and
butyl chlorides, bromides and jodides; dialkyl sulfates like dimethyl and diethyl sulfate;

and others.

5 The compounds of the invention may be in crystalline form either as the free compounds
or as solvates (for example, of water, i.e. hydrates, or of common organic solvents such as
alcohols) and it is intended that both forms are within the scope of the present invention.
Methods of solvation are generally known within the art, for example recrystallisation
from a given solvent,

10
As used herein the word "treating” or "treatment" refers to the regression, elimination,
partial or full removal or detachment, clearance, reduction in size (e.g. surface area or

volume), or otherwise desired decrease in size, number or growth rate of the lesion(s).

15 Thus, in one or more embodiments of the invention, the use of ingenol compounds in
treating lesions (warts) may advantageously promote or improve the rate, degree, exient or
time taken for elimination, removal, clearance, reduction in size, or otherwise decrease in
size, growth rate or number of lesions on the patient. In furthier embodiments, the waris
may regress or may be eliminated without scarring or, pigmentation changes. In further

20 embodiments, once a lesion is treated and eliminated, subsequent re-infection by the lesion
causing virus(es) may not result in the formation of new lesions. In other embodiments, it
may only be necessary to treat one or some of a number of lesions to achieve a desired
overall therapeutic effect such as elimination of all lesions. A reduction in the size or
growth rate of the lesions can be quantitatively determined by measuring the surface area

25 of the lesion. The surface area may be determined according to the formula: Length x
Width x .

Whilst the lesions to be treated may be of any size (surface area), for example, having a

surface area greater than about 500 or even 1000 mm?,

in certain embodiments of the
30 invention, the lesion(s) to be treated advantageously have a surface area of about 250 mm®

or less. In further embodiments thereof the lesion(s) have a surface area of about 150 or



b.One site for p acebo and one of each of three sites per test article
concentr at i“pn. gor'(Gr oups 1 through 3, a single concentration of PEPO05
Topi cal GeVUEE B ied to two sites for three days (DECERLRYSBY %] t he
third site received the sane concentration of 10 PEPOO5 Topical Gel for
five days (DS 50 to 54). Placebo gel was adm ni stered to a separate placebo
control site for five days (DS 50 to 54). For Goup 4, each concentration
of PEPOO5 Topical Gel was adm nistered22e a single site for five days (DS
50 to 54) on one rabbit. Placebo gel was adm nistered to a separate placebo
control site for five days (DS 50 to 54). For each dose application, wthin
each treat fehingiok &st. Ha s furties emividioemd, yhellbsion(pl Hiaeda bwrfich eres ki sbostiT§ ace
around the bgqig of (Shegvva t using a calibrated pipette. Each of the four
dosed siteS oh 28R F‘gbﬁ’lries%as exam ned daily during the dosing period
(imredi ately prior to each dose application) and for the first two weeks of
t he post dosing. peri qod. amnatio for the remainder, of the, postdosing
dhpd 3 o

S
peri od wer SCPHELE BR 159nR AR A SPIehREH B A ™ am o feriumn P IdBE K casi on
the length and width of each treated wart was measured and recorded.
Treated skin sites were observed daily (i di at el rior.to each dose
appl i cat | oM GPOISH AT e b TeRieR AT RETATER Yo i, ITENEHEVeRIOS HEPYC dur i ng
t he dosi ngnf@fkidn aitdedtd hudknd, fasihted Jiveabdk WRRKS _(iﬁ@l&&i%\%%@@s, holkgkd) shédpl t ati on
scores were, evaluated using the following criteria:

2008/ 13149 PEETNE0ES/ BoEBoEn- anpals E@Pdment?sss Chr 1800 | fiEeaied Al
erythem' QapVee Wwild hififihise Viboamty (RARA YudRedsCanbitsDlhfide, katVehlindlefibNash
erythema 2 Moderate to severe erythema 3 Severe erythéema (beet redness) to
sl i ght ¥schapstesramaeiserropiepplaiodeds they dean Apvide Faiygniselotebtntysierad don-
mammalian species such as birds, amphibians and fish may also be contemplated in certain
embodiments of the invention. A subject may also be referred to herein as an individual,
patient, animal or recipient. Subjects may be afflicted with a papilloma virus originating
from a different species, e.g. inter species transmission has been documented for bovine

15 papilloma virus.

The ingenol compounds are administered to the subject in therapeutically or treatment
effective amounts. Suitable effective amounts for administration {(dosage) and dosing
regimens can be determined by the attending physician and may depend on the particular
20 anatomical site or nature, size or number of the lesion(s) being treated, as well as the

general age, and health of the subject.

While it is possible for the ingenol compound active ingredient to be administered alone, it
is preferable to present it as a composition, preferably as a pharmaceutical composition,
25  with one or more pharmaceutically acceptable adjuvants. Thus, the present invention also
relates to the use of an ingenol compound or a pharmaceutically acceptable salt, or prodrug

thereof in the manufacture of a medicament for treating a cutaneous lesion caused by HPV.

Medicaments or compositions suitable for use in the invention may contain the ingenol
30 angelate compound in an amount of from about 0.0001% to up to 100% by weight. In

preferred embodiments, the composition contains the ingenol compound in an amount of



No edema’ O Very slight edema (barely perceptible) 1 Slight edema (edges of
area wel | -defi ned b)){ definite raising) 2 Mderate edemﬁ%&i&es rai sed

appr oxi mat &Y hi§7'3 Severe edema (raised nore than 17 8@ di ng
beyond the dernmal test sites) 4 The surface areas of each wart sel ected
for treatment were calculated (as a standard ellipse 5 [length x width x
7r]) based on the daily neasurenents obtained fromone week prior to dosing
initiation continuing through the study3peri od. Wekly average surface area
measurenents were cal cul ated for each individual wart. Beginning with the
first week post-dosing, the percent change fromthe predose average
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5 ingenol compound, for example ingenol-3-angelate is present in an amount of about 0.01
to about 0.2%. In a further embodiment thereof, the ingenol compound, such as ingenol-3-

angelate, may be present in an amount of from 0.05 to 0.15%, such as about 0.1%.

The ingenol compounds may be administered in any suitable form, such as locally, e.g. by
10 topical application to, and/or the area surrounding, the lesion or by injection into the lesion.
In particular exampies of the invention, the ingenol compound is administered by topical

application to the lesion.

The method of delivery of the active agent may vary; but necessarily involves application
15  ofa formulation of the invention to and/or in proximity to an area of body surface affected
with one or more lesions. For example, a suifable formulation such as cream, aqueous gel,
ointment, paste, plaster, or lotion may be spread on, and/or around the base of, the lesion or
lesions and optionally, gently rubbed in. Similarly, a polymeric or other bioadhesive
formulation may be spread or dabbed on the lesions. In another embodiment, the active
20  agent may be delivered as a spray formulation, for example an aerosol or atomised spray.
A solution may be applied in the same ways, but more typically will be applied with a
dropper, swab, or the like, and carefully applied to and/or around the lesions.
Alternatively, the ingenol compound may be impregnated info or coated onfo an occlusive
dressing which is then placed over the affected area. Pefrolatum may be spread on the skin
25  surrounding the lesion to protect it from possible irritation during treatment. Where more
than one lesion exists, it may only be necessary to administer the ingenol compound to one

or some, rather than all, of the lesions.

The dose regimen will depend on a number of factors that may readily be determined, such
30 as the size of the lesion(s) and/or number of lesions and the responsiveness of the lesions

to treatment, but will normally be one or more doses per day, with a course of treatment
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lasting from several days to several months, or until the desired result is effected or a
significant diminution in the size and/or number of the lesions is achieved. In general, it is
contemplated that the formulation will be applied one to four times daily. With a skin
patch or occlusive dressing, the device is generally maintained in place on the body surface
5 throughout a drug delivery period, typically in the range of 8 to 72 hours, and replaced as

necessary.

In a preferred embodiment of the invention the ingenol compounds are administered, i.e.
applied, topically at the site of the lesion, for example, over the whole or partial surface

10 area of the lesion. The ingenol compounds may be topically applied in any suitable form
including solutions, emulsions (oil-in-water, water—innoil, aerosols or foams), ointments,
pastes, lotions, powders, painis, gels, hydrogels, hydrocolloids and creams may be
prepared so as to contain liposomes, micelles, and/or microspheres. Suitable carriers or
additives include mineral oil, propylene glycol, polyoxyethylene, polyoxypropylene,

15 emulsifying wax, sorbitan monostearate, polysorbate 60, cetyl esters wax, cetearyl alcohol,
2-octyldodecanol, cyclodextrin, isopropyl alcohol, ethanol, benzyl alcohol and water.
Alternatively, the ingenol compounds may be presented in the form of an active occlusive
dressing, i.e, where the ingenol compound is impregnated or coated on a dressing such as
bandages, gauzes, tapes, nets, adhesive plaster, films, membranes or patches.

20
The formulation of compositions and dressings contemplated herein is well known to those
skilled in the art, see for example, Remington's Pharmaceutical Sciences, 18" Edition,
Mack Publishing, 1990. Compositions may contain any suitable carriers, diluents or
excipients. These include all conventional solvents, dispersion media, fillers, solid

25 carriers, coatings, antifungal and antibacterial agents, viscosity enhancers, ﬁlfn formers,
dermal penetration agents, surfactants, isotonic and absorption agents and the like. The
carrier for compositions contemplated by the present invention musi be pharmaceutically
acceptable in the sense of being compatible with the other ingredients of the composition
and not injurious to the subject,

30



100 RESULTS 5 Wthin each group, two of the four chosen warts on each
rabbit were treated with PEPOO5 Topical Gel daily for 3 da_swéfD)_, one site
was treat e ¥ B ¥nsecuti ve days (5D) and the fourt hPETHLAEAR06596

adm ni stered placebo gel for daily for 5 days to serve as the control site.
The results are depicted bel ow, where the text tables describe the weekly
average percent 10 change ( standard deviation) of wart surface area
following treatnent as conpared to the25redose wart area (week i medi ately
prior to dosing initiation) for each rabbit. PEPOO5 Gel 0.01% 15
Rabbit 7591 Treatnent: 3D (DSs 50-52) Sites B and E 5D (DSs 50-54) Site A
Site F (pl @oaodtiodd dfloths kinventienahiayopbstiGattyrdadicat jpHaenideatalip @tdpeabldl |

three sites. treated with, PBPOD05 Topical. Ge]l showed erythema.qgrade on DSs
SO s s g S RR  es B RO et S,
dgc_r eased ditfiulgok l@@ameiﬂgbiv\ﬁs Biﬁwpblb@d;{kﬂthb Peitd %@dﬁﬁieﬂ.oag@nrfolﬁ:ﬂm Xﬁén doze f
adm ni strati on conpared tQ the ace treale r L te . trend o
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appar ents f @fe deBisSingttenf 0 Kebf it BNRnRGERi D thetshe bema krd@kd. 08oipedis Mkt ASy
conpared to the growh trends ?f t he Pl acebo and ot her PEPOO5 Topi cal GCel
treated waftQrmALMAEEIAMeEMSS IR PRI H Table 3 where data is 5

presented as a percentage change of wart area relative to DSs 50. Table 3

Rabbit 7591 G oup 10,01%DSs* Site F (5D). Placebo Site B (3D) Site E (3D)
Site A Ointments, as is well known in the art of pharmaceutical formulation, are semisolid

preparations that are typically based on petrolatum or other petroleum derivatives. The
10 specific ointment base to be used, as will be appreciated by those skilled in the art, is one
that will provide for optimum drag delivery, and, preferably, will provide for other desired
characteristics as well, e.g., emolliency or the like. As with other carriers or vehicles, an
ointment base should be inert, stable, nonirritating and nonsensitizing. Emulsifiable
ointment bases, also known as absorbent cintment bases, contain little or no water and
15 include, for example, hydroxystearin sulfate, anhydrous lanolin and hydrophilic
petrolatum. Emulsion ointment bases are either water-in-oil (W/Q) emulsions or oil-in-
water (O/W) emulsions, and include, for example, cetyl alcohol, glyceryl monostearate,
lanolin, and stearic acid. Preferred water-soluble ointment bases are prepared from
polyethylene glycols of varying molecular weight.
20
Creams, are also well known in the art, are viscous liquids or semisolid emulsions, either
oil-in-water or water-in-oil. Cream bases are water-washable, and contain an oil phase, an
emulsifier, and an aqueous phase. The oil phase, also called the "internal" phase, is
generally comprised of petrolatum and a fatty alcohol such as cetyl or stearyl alcohol. The
25 aqueous phase usually, aithough not necessarily, exceeds the oil phase in volume, and
generally contains a humectant. The emulsifier in a cream formulation is generally a

nonionic, anionic, cationic, or amphoteric surfactant.

As will be appreciated by those working in the field of pharmaceutical formulation, gels
30 are semisolid, suspension-type systems. Single-phase gels contain gelling agents

disiributed substantially uniformly throughout the carrier liquid, which is typically
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aqueous, but also, preferably, contain an alcohol such as isopropyl aleohol, and, optionally,

an oil.

Lotions, which are preferred for delivery of cosmetic agents, are preparations to be applied
to the skin surface without friction, and are typically liquid or semiliquid preparations in
which solid particles, including the active agent, are present in a water or alcohol base.
Lotions are usually suspensions of solids, and preferably, for the present purpose, comprise
a liquid oily emulsion of the oil-in-water type. It is generally necessary that the insoluble
matter in a lotion be finely divided. Lotions will typically contain suspending agents to
produce beiter dispersions as well as compounds useful for localizing and holding the

active agent in contact with the skin.

Pastes are semisolid dosage forms in which the active agent is suspended in a suitable
base. Depending on the nature of the base, pastes are divided between fatty pastes or those
made from single-phase agqueous gels. The base in a fatfy paste is generally petrolatum or
hydrophilic petrofatum or the like. The pastes made from single-phase aqueous gels

generally incorporate carboxymethylcellulose or the like as a base.

In one embodiment of the invention, the ingenol compound is topically applied in the form
of an isopropyl alcohol-based gel. One suitable formulation includes isopropy! alcohol,
benzyl aleohol, a cellulose polymer, such as hydroxyethyl cellulose and buffer (e.g. citrate)
at a pH < 3. In another embodiment of the invention, the ingenol compound can be
formulated for topical application in the form of a macrocetyl ether cream, for example

containing cetomacrogel emulsifying wax, white soft paraffin and liquid paraffin,

Formulations may also be prepared with liposomes, micelles, and microspheres.
Liposomes are microscopic vesicles having a lipid wall comprising a lipid bilayer, and can
be used as drug delivery systems herein as well. Generally, liposome formulations are
preferred for poorly soluble or insoluble pharmaceutical agents. Liposomal preparations
for use in the invention include cationic (positively charged), anionic (negatively charged)

and neutral preparations.



Nunmber of days after viral innoculation 10 Rabbit 7592 Treatnent: 3D (DSs
50-52) Sites E and F 5D (DSs 50-54) Site G Site A (pl aceftl)‘g) 15 No skin
reactions SCEWPYEG 4t the Placebo site. Al three PEPOBSTHYPIELI5Eel dosed
sites had erythema and edema grades 1 between DSs 51 to 57. 20 Average
percent change of wart size at Site G (5D) was slightly decreased during
the week of dose adm nistration as conpared to the Placebo group (Site A).
The results are depicted in Table 4 waA@Fe data is presented as a percentage
change of wart area relative to DSs 50. WD 2008/ 131491Per/ AU2008/ 000596 -
35 - Table 4 Rabbit 7592 Goup | 0.01% DSs* Site A (5D) Placebo Site E
(3D) Site F (3D) Site G (5D) 51-57 14.9 1 11.7 14.4 6.8 10.5 27.7 2.5 5.94

Micelles are known in the art to be comprised of surfactant molecules arranged so that
their polar headgroups form an outer spherical shell, while the hydrophobic, hydrocarbon
chains are oriented towards the center of the sphere, forming a core. Micelles form in an
5 aqueous solution containing surfactant at a high enough concentration so that micelles
naturally result. Micelle formulations can be used in conjunction with the present
invention either by incorporation into the reservoir of a topical or transdermal delivery

system, or into a formulation to be applied to the body surface.

10 Microspheres, similarly, may be incorporated into the present formulations and drug
delivery systems. Like liposomes and micelles, microspheres essentially encapsulate a
drug or drug-containing formulation. Microspheres are generally, although not
necessarily, formed from synthetic or naturally ocourring biocompatible polymers, but may
also be comprised of charged lipids such as phospholipids. Preparation of microspheres is

15  well known in the art and described in the pertinent texts and literature.

1t will be understood that the invention may also be practiced in conjunction with the use
of other supplementary therapies such as those mentioned hereinabove or (M.M. Lipke,
Clinical Medicine & Research, 2006, 4, 273-293). If appropriate, additional agents may be
20 formulated into a composition or dressing together with the ingenol comipound or they can

be administered separately.

Compositions for rectal administration may be presented as a suppository with a suitable
base comprising, for example, cocoa buiter, glycerin, gelatin or polyethylene glycol.

25
Compositions suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active

ingredient such carriers as are known in the art to be appropriate.

30 The compounds of the invention may also be presented for use in veterinary compositions.

These may be prepared by any suitable means known in the art. Examples of such
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D 5D (DSs 50-54) Site F, Site E (placebo) No skin reactions occurred at the
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compositions include those adapted for topical application e.g. creams, ointments, gels,

lotions etc as described above,

The invention will now be described with reference to the following Examples which are
5 included for the purpose of illustrating certain embodiments of the invention and are not to

be considered as Hmiting the generality hereinbefore described.



10 Al three PEPOO5 Topical Gel dosed sites had erythema and edenma grade 1
between DSs 51 and 57. Site D erythema scores increased to grade 2 on DSs

52 to 54, SWHAHBPT Average percent change of wart si Z&TA

YPOREID and A

(5D) was slightly decreased during 15 the week of dose adm nistration as
conpared to the Placebo site (E). Wart growh was retarded (as eval uated
fromthe average percent change) at Site D wart the week foll ow ng dose

adm ni strati on.

The results are depict-é@-in Table 5 where data i s presented

as a percentage change of wart area relative to DSs 50. WD
2008/ 131491PCT/ A112008/ 000596 - 36 - Table 5 Rabbit 7593 G oup! 0. 01% DSs*
Site E (S5DERAMIgIOSSite D (3D) Site F (3D) Site A (5D) 51-57 31.4 1 29.2
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EXAMPLE 1

Efficacy of Ingenol-3-angelate (PEP005) Topical Gel in a Cottontail Rabbit Papilloma
Virus (CRPY) model of cutaneous warts in Hra(NZW)SPF New Zealand White Rabbits.

METHODS

The New Zealand White [Hra(NZW)SPF] rabbit was selected as the Test System because:
1) it is a species that is susceptible to transfection by CRPV plasmid DNA; and 2) this
species has been demonstrated to develop cutaneous warts in response o inoculation
(Christensen ND, Kreider JW. Animal models of papillomavirus infections. Ch 25. In: Zak
O, Sande MA, editors. Handbook of animal models of infection. New York: Academic
Press; 1999. p. 1039-47). Concentrations of the inoculant were selected empirically based
on published information for the CRPV model in which cutaneous papillomas (warts) were
induced in rabbits (Christensen ND. Cottontail rabbit papillomavirus (CRPV) model
system to test antiviral and immunotherapeutic strategies. Antiviral chemistry &
chemotherapy 2005;16(6):355-62). The percutancous route was selected because this route
has been successfully used to establish cutaneous papilloma (wart) formalion in rabbits

following inoculation with CRPV DNA.

Ten female Hra:(NZW)SPF New Zealand White (NZW) female rabbits were randomly
assigned to four dose groups, three rabbits per dose group in Groups 1 through 3 and one
rabbit in Group 4.

Four days before inoculation (DS -4), the backs of the rabbits were shaved over an area
encompassing all eight exposure sites using an electric clipper with an appropriate biade.
Following clipping, the skin was chemically depilated with Veet® (distributed by Reckitt
Benckiser Inc., Parsippany, NJ, USA). The clipped area (approximately 10 cm x 20 cm)
extended from the shoulders to the hip joints of each rabbit and was approximately 10 cm
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i nnoeul ati on PEPOO5 Gel 0.1%5 Rabbit 7594 Treatnent: 3D (DSs 50-52) Sites A
and C 5D (DSs 50-54) Site E, Site B (placebo) 10 No skin reactions occurred
at the Placebo site. Al three PEPOO5 Topical Gel dosed sites had erythema

and edema grade 1 during the first -30-

wide (extending ventrolaterally from the dorsal midline approximately 5 cm on each side).

Any re-growth of hair was carefully clipped, as needed throughout the sfudy.

Three days before inoculation, rabbifs were anesthetized with isoflourane/oxygen and the
5 exposure sites on each rabbit were tattooed (Aims Black Pigment #242, AIMS Inc,
Piscataway, NJ, USA, lot number FO707A, expiration date 30 June 2008) on either side of
each inoculation site. Each exposure site was carefully scarified using a scalpel blade
(#60) to create a brush burn-like lesion in order to promote wart growth following
inoculation. Rabbits were monitored constantly for signs of regular breathing and comfort

10 while anesthetized and until full recovery from anesthesia,

Eight approximately-equal areas on the dorsum (areas A, B, C, D, E, F, G, and H; areas A
and B being closest to the shoulders, areas C, D, E, and F in the middle, and arcas G and H
closest to the tail) were inoculated. All ten female rabbits were inoculated once on DS 1.
15 Rabbits were anesthetized with isoflourane/oxygen and given a single dose of CRPV
plasmid DNA by percutaneous administration, at eight independent skin sites per rabbit.
Viral inoculations were made by scratching approximately 16.7 L of the inoculant into

the scarified site (approximately 15 scratches per site) with a 25 gauge needle.

20 Following inoculation, each of the eight sites per rabbit was observed for development of
warts once weekly for three weeks. Daily observations for development of the warts began
during week 4 and continued until the first day of test article or placebo administration.
The length and width of each cutaneous wart was recorded from the day of first
observation to the completion of the study.

25
Dose administration of PEP0OS Topical Gel or placebo began on DS 50. On the day prior
to initiation of dosing, four warts (ireaiment sites) of similar sizes were selected for dosing
on each rabbit; 3 sites were designated as PEP005 Topical Gel sites and 1 site was
identified as placebo control. The treatment area of each dosing site was determined from

30 the most recent length and width measurements of each wart (mm?). Concentrations of 0
(placebo), 0.01, 0.1 or 0.25% PEPO05 Topical Gels were administered at a constant



week of study. At site A erythema increased to grade 2 on DSs 53 and 54,
and also at_Site 15 C on DSs 53 and 54 Fl aking grade 1 or was observed at
PEP0O05 Topi (f%ﬁ”"@lmfreat ed sites two weeks after dosi nd’%%&"“ﬁ@”‘}t‘%’ 67) .

Aver age percent change in wart size at Sites A and E (5D) was slightly
decreased during the week foll ow ng dose adm nistration as conpared to the
Pl acebo site. The results are 20 depicted in Table 6 where data is
presented as a percentage change of want-area relative to DSs 50. WO
2008/ 131491PCT/ AU2008/ 000596 - 37 - Table 6 Rabbit 7594 Goup Il 0.1%

Site BSiteAS|teCS|te E DSs* (5D) PIacebo(3D) (3D) (5D 51-57
volume of 0.5 uL/mm?” (0, 0.05, 0.5 or 1.25 pg/mm?). The dosing regimen is summarised
in Table 1.
Table 1
. Application
Dose 2 Number of | Assigned Rabbit
Dose (ng/mm”) | Concentration (%) Volume
Group 2 Rabbits Numbers
{pel/mm”)
¥ 0/0.05 0/0.01° 0.5 3 7591 — 7593
2 0/05 0/0.1° 0.5 3 7594 — 7596
3 0/1.25 0/ 0.25* 0.5 3 7597 - 7599
4 0/005/05/125]0/0.01/0.1/0.25° 0.5 1 323
5 a. One site for placebo and three sites per test article concentration.
b. One site for placebo and one of each of three sites per {est article concentration.

For Groups 1 through 3, a single concentration of PEPO0OS Topical Gel was applied to two
sites for three days (DS 50 to 52) and the third site received the same concentration of
10 PEPO05 Topical Gel for five days (DS 50 to 54). Placebo gel was administered to a
separate placebo control site for five days (DS 50 to 54). For Group 4, each concentration
of PEPO05 Topical Gel was administered to a single site for five days (DS 50 to 54) on one
rabbit. Placebo gel was administered to a separate placebo control site for five days (DS
50 to 54). For each dose application, within each treatment site the gel was uniformly

15  applied to the skin surface around the base of the wart using a calibrated pipette.

Each of the four dosed sites on each rabbit was examined daily during the dosing period
(immediately prior to each dose application) and for the first two weeks of the postdosing
period. Examinations for the remainder of the postdosing period were performed on
20 Monday, Wednesday and Friday. On each occasion the length and width of each treated

wart was measured and recorded.

Treated skin sites were observed daily (immediately prior to each dose application) for
signs of skin irritation (erythema, edema, eschar) during the dosing period and for at least

25  four weeks postdosea. Skin irritation scores were evaluated using the following criteria:



10

5.4 10.9 14.2 11.7 17.0 19.4 58-64 36.3 1 4.3 -9.3 1 19.4 28.3 1
134 1 66-72 39.2 1 33.3 59.7 1 43.9 64.6 1 26.0 53.8 51.2 74-81
YEHPPI8Y 2 129.246.0 77.0 1 39.0 84-95 68. ECT/AYRIB0NAY 6 1 49. 4

.4 137.2 + 46.0 Nunber of days after viral Unmpcul ati on Rabbit
-39 .

Erythema/Eschar Scoring Grade
No erythema® 0
Very slight erythema (barely perceptible) 1
Well-defined erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness) to slight eschar formation (injuries in depth) 4

Edema Scoring Grade
No edema® 0
Very slight edema (barely perceptible) 1
Slight edema (edges of area well-defined by definite raising) 2
Moderate edema (edges raised approximately 1 mn) 3
Severe edema (raised more than 1 mm and extending beyond the dermal test sites) 4

The surface areas of each wart selected for treatment were calculated (as a standard ellipse
[length x width x 7)) based on the daily measurements obtained from one week prior fo
dosing inifiation continuing through the study period. Weekly average surface area
measurements were calculated for each individual wart. Beginning with the first week
post-dosing, the percent change from the predose average measurement was calculated for

each PEP0Q0S5 Topical Gel treated and Placebo treated wart for each rabbit in each dose
group.

The respective compositions for 0.25% w/w, 0.10% w/w, 0.01% w/w PEP00S and placebo

gels are given below in Table 2:



5 Treatnment: 3D (DSs 50-52) Sites F and G 5D (DSs 50-54) Site H, Site D

(pl acebo) Dernmal flaking (grade 1) was observed at the Placebo treated site
on DSs 69 VP& #P/133G Al three PEPO05 Topical Gel dosedPSTHEI08AKEGR
erythema grade 1 during the first two or three days of dosing, and erythena
grade 2 was observed for the remai nder of the dosing week and/or into the
week follow ng dosing. During the 3rd post-dosi ng week, the severity of
erythema declined to grade 1. Edema gradsle 1 was al so observed at all three
PEPOO5 15 Topical Cel treated sites during the week of dosing and was
persistant through DS 58 at Site H (5D). At site Site G (3D) the initial
grade 1 edFamici2nGeEBaetulhtdorgr ade 3 on DS 54 then declined to grade 1 and
persi st eduhti4—-DS-58+—Ft-aki-ng—{-grage 01 oF ’ZA—V{%;,} obs"{‘i@d at—Sites- G and H
two weeks|after dosing (generally DBs &5% o 75170 RN L ef a 8°°B%r cent
change i n|merssi ze at Site G was de¢creased| dupithg { heodkeek| of , ~and|t he

week fol | ogt-no-——dosing-as—conpared—{o g Placghp ol ouggyAveraggy pet cent
change in %}iﬁd]sﬁ"tz{% at_Site H was d(hcrg‘gged du?'lwr]l}q h;ﬂ\%%ek of E'd%si hg. The
resul ts areitdepidrad 2% Tabl e 7 whete @@a | s Pr@sent edf-58s a p&réent age
change of "WeL b AkERol € at T ve 1o DSsy 5055 56O 2048161314 9hfe T 7 AUZ{QR7 000596
-38 - TablLe_ 7 _"Rabbit 7595 Goup 1110.1%DSs* Site D (5D). Placebo Site F

(3D) Site|Bytoppthgicellese (P6Bdg1-57]- 1140 1p. 3140. 611 1496 {161601 8.0
TOTAL 100 106 100 160

RESULTS

Within each group, two of the four chosen warts on each rabbit were treated with PEP00S
Topical Gel daily for 3 days (3D), one site was {reated for 5 consecutive days (5D) and the
fourth site was administered placebo gel for daily for 5 days to serve as the control site.
The results are depicted below, where the text tables describe the weekly average percent
10 change (& standard deviation) of wart surface area following treatment as compared to the

predose wart area (week immediately prior to dosing initiation) for each rabbit.

PEPGOS Gel 0.01%

15 Rabbit 7591

Treatment: 3D (DSs 50-52) Sites B and B
5D (DSs 50-54) Site A, Site ¥ (placebo)

20  No skin reactions occurred at the Placebo site,

All three sites treated with PEP0OS Topical Gel showed erythema grade 1 on DSs 52 to 54.

Average percent change of wart size at Site A (5D) was slightly decreased during the week



-14.5 1 28.7 58-64 15.4+ 11.8 55.3 42.5 -22.1 10.2 12.6 25.0 66-72 43.4
11.1 203.5 40.2 47.9 35.9 132.0 53.9 74-81 69.9 1 34.3 327.5 + 106.9
123.9 1 67WPYP(13491 91.9 84-95 161.5 + 20.9 340.0 1 8ICFAVYsH0506 2
355.8 / 28.9 Nunber of days after viral innoculation Rabbit 7596 5
Treatnment: 3D (DSs 50-52) Sites B and F 5D (DSs 50-54) Site C, Site D

(pl acebo) Eryt hema grade 1 was observed at the Placebo site DSs 50 to
52 and edena grade 1 was 10 noted fromidSs 69 to 74.

of dose administration as compared to the Placebo treated wart (Site F). A trend of growth
retardation (as evaluated from the average percent change) was apparent for this wart for
the remainder of the evalunation period as compared fo the growth frends of the Placebo and
other PEP0OS5 Topical Gel treated warts. The results are depicted in Table 3 where data is

5 presented as a percentage change of wart area relative to DSs 50.

Table 3
Rabbit 7591 Group I 0.01%
DSs* Site ¥ Site B Site E Site A
(5D) Placebo @3Ny (3D) (5D)
51-57 0.3x15.1 36.1 %472 120+ 11.7 <1.7419.0
58-64 27.9428.0 86,0997 179+ 12.6 249+ 16.5
66-72 86.0+13.4 128.4 £ 48.3 69.9+41.1 492491
74-81 309441227 3377988 3500+ 1319 125.7%61.0
84-95 286,74 76.1 713.64221.5 3284+ 52.0 133.8+48.1
* Number of days after viral innoculation

10 Rabbit 7592

Treatment: 3D (DSs 50-52) Sites Eand F

5D (DSs 50-54) Site G, Site A (placebo)
15 No skin reactions occurred at the Placebo site.

All three PEP00S Topical Gel dosed sites had erythema and edema grades 1 between DSs
51 to 57.

20  Average percent change of wart size at Site G (5D) was slightly decreased during the week
of dose administration as compared to the Placebo group (Site A). The results are depicted

in Table 4 where data is presented as a percentage change of wart area relative to DSs 50.
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Rabbit 7593

Treatment:

Number of days after viral innoculation

3D (DSs 50-52) Sites A and D

5D (DSs 50-54) Site F, Site E (placebo)

No skin reactions occurred at the Placebo site,

All three PEP00OS Topical Gel dosed sites had erythema and edema grade 1 between DSs
51 and 57. Site D erythema scores increased to grade 2 on DSs 52 to 54, 56 and 57,

Average percent change of wart size in Sites D and A (5D) was slightly decreased during

the week of dose administration as compared to the Placebo site (E). Wart growth was

retarded (as evaluated from the average percent change) at Site D wart the week following

dose administration. The results are depicted in Table 5 where data is presented as a

percentage change of wart avea relative to DSs 50.
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3 day and 5 day treatnents is summari sed
below in Table 9. Data is presented as percentage change of wart area
Tabl e 9: Average percentage change in wart area for
pl acebo, 3 day and 5 day 15 treatnents-3-th 0. 1% PEPOO5 Days Pl acebo 3 day
5 day 51-57 8.1 2.1 17.5 56-64 25.8

-48.1 1 10.5 -32.0 39.6 0.0 0.0
i nnocul ati on 10 The

Table 5
Rabbit 7593 Group I 9.01%
DSsH Site E Site D Site It Site A
(5D) Placebo (3D) (3D) (5D)
51-57 31.4£292 0774 33.0+324 11.5%24.4
58-64 83.6x 14.5 1324115 69.34:28.1 76.4 4 22,3
66-72 12894114 94.5 + 47.0 169,04 55.2 2140+ 52.5
74-81 190.2+£ 504 190.0 + 55.5 27594873 35441254
84-95 328.5%106.3 206.3+52.7 291.6+353 627.2:+119.6
* Number of days after viral innoculation
PEP005 Gel 0.1%
5
Rabbit 7594
Treatment: 3D (DSs 50-52) Sites A and C
5D (DSs 50-54) Site E, Site B (placebo)
10

No skin reactions occurred at the Placebo site.

All three PEPO0S5 Topical Gel dosed sites had erythema and edema grade 1 during the first
week of study. At site A, erythema increased to grade 2 on DSs 53 and 54, and also at Site

15 C on DSs 53 and 54. Flaking grade 1 or 2 was observed at PEP00S Topical Gel treated
sites two weeks after dosing (DSs 65 to 67).

Average percent change in wart size at Sites A and E (5D) was slightly decreased during
the week following dose administration as compared to the Placebo site. The results are
20  depicted in Table 6 where data is presented as a percentage change of wart area relative to

DSs 50.
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Rabbit 7595

Treatment:

3D (DSs 50-52) Sites F and G

5D (DSs 50-54) Site H, Site D (placebo)

Dermal flaking (grade 1) was observed at the Placebo treated site on DSs 69 to 74.

All three PEP00S Topical Gel dosed sites showed erythema grade 1 during the first two or

three days of dosing, and erythema grade 2 was observed for the remainder of the dosing

week and/or into the week following dosing. During the 3™ post-dosing week, the severity

of erythema declined to grade 1. Edema grade 1 was also observed at all three PEP005

Topical Gel treated sites during the week of dosing and was persistant through DS 58 at
Site H (5D). At site Site G (3D) the initial grade 1 edema increased to grade 3 on DS 54
then declined to grade 1 and persisted until DS 58. Flaking (grade I or 2) was observed at
Sites G and H two weeks after dosing (generally DSs 65 to 74).

The average percent change in wart size at Site (G was decreased during the week of, and

the week following, dosing as compared to the Placebo group. Average percent change in

wart size at Site H was decreased during the week of dosing. The results are depicted in

Table 7 where data is presented as a percentage change of wart area relative to DSs 50,



(3D) Site F (3D) Site C(SD) 51-57 27.6 1 42.7 -3.9 1 9.9 -27.6 1 13.7
-21.5 11.9 58-64 25.331.1 -11.1 33.8 -5.2 1 43.9 -19.9 29.8 66-72 175.5 1
57.6 123. 7P 20 P14P36 6 41.1 110.0 1 48.6 74-81 434. 3PETHF0M08896 5 113, 7
252.2 93.5 175.5 1 62.9 84-95 Merged with E
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Table 7
Rabbit 7595 Group IL 0.1%
DSs* Site D Site F Site G Site I
(5D) Placebo (3D) 3D (5D
51-57 -1.1+£10.3 10.6+£11.6 ~16.6 £ 8.0 -14.5+28.7
58-64 154+11.8 55.3:+£425 -22.14:10.2 12.6£25.0
66-72 434+ 11.1 203.54:40.2 479 +359 132.0 £ 53.9
74-81 699343 3275+ 1069 123.94 67.7 271.0+91.9
84-95 161.5+20.9 34004823 179.9+26.2 3558289
* Number of days after viral innoculation
Rabbit 7596
5
Treatment: 3D (DSs 50-52) Sites B and F

5D (DSs 50-54) Site C, Site D (placebo)

Erythema grade 1 was observed at the Placebo site DSs 50 to 52 and edema grade 1 was
10 noted from DSs 69 to 74.

Brythema grade 1 was observed at all three PEP00S Topical Ge! treated sites during the
first three days of dosing increasing in severity to grade 2 on DSs 53 and 54. Erythema
grade 1 was generally observed fo persist until DS 82 with Site B (3D) showing an
15 increase in severity of erythema (grade 2) from DSs 64 to 72. Edema grade 1 was
generally observed at all PEPOOS Topical Gel treated sites from DS 52 or 53 umtil DS 82,
with edema grade 2 occurring at Site B on DS 69. Flaking grade 1 was noted at all
PEPOO5 Topical Gel dosed sites the week following the completion of dosing.
Additionally, eschar formation was observed at Site C (5D) on DS 59 following the loss of
20  the wart.

The Placebo treated wart was lost (spontaneously detached) on DS 53 following three dose
administrations. The warts at the sites freated with PEP0O0S Topical Gel for three days
(sites B and F) and 5 days (site C) detached on DDSs 60, 64 and 59, respectively. Notably,
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Table 8
Rabbit 7596 Group I 0.1%
Site D Site B Site F Site C

DSs*

(5D) Placebo (3D 3D) (3D)
51.57 -25.0+35.6 7.9431.2 01168 49,9478
58-64 Lost -48.1+10.5 -32.04£396 00+00
66-72 N/A Lost Lost Lost

* Number of days after viral innoculation

10 The average change in wart size relative to pre-dose week for warts treated with PEP00S
0.1% for placebo, 3 day and 5 day treatments is summarised below in Table 9. Data is

presented as percentage change of wart area relative to Day 50.

Table 9: Average percentage change in wart area for placebo, 3 day and 5 day
15 treatments with 0.1% PEP00S

Days Placebo 3 day 5 day
51-57 8.1 2.1 17.5
56-64 25.8 -4.7 39
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41.2 295. 4WP HBA3BIBAS 6 1 292.5 379.7 100.6 84-95 95PETIAZ20p8/0M65 180. 3
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Site B (pl acebo)
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PEPOOS Gel 0.25%

Rabbit 7597

Treatment: 3D (DSs 50-52) Sites E and ¥
5D (DSs 50-54) Site C, Site G (placebo)

Flaking grade 1 or grade 2 was observed at the Placebo treated site on DSs 61 to 73, and
10 erythema grade 2 (DSs 52 to 54; 56 to 58), erythema grade 1 )(DSs 59 to 65) and edema
grade 2 (DSs 52 to 54) were also noted.

On the first day of dosing (DS 50) grade 1 erythema was noted following treatment at all
three PEP0O5 Topical Gel freated sites. Grade 2 erythema was observed at all three

15 PEP00S5 Topical Gel dosed sites during the week of dosing [DSs 51 to 54 and DSs 56 and
57 (Site C only)]. At Site F (3D), the erythema grade 2 response persisted through DSs 58
to 62 while all other sites, including in the Placebo, were generally observed with erythema
grade 1. Edema grade 1 was noted at ali three PEP00S Topical Gel dosed sites on the first
and/or second days of dosing. Edema grade 2 was observed at Site E (3D) and edema

20 grade 3 at Sites F (3D) and C {5D) for the remainder of the dosing period. Flaking grades
1 or 2 were observed at all PEP0O0S5 Topical Gel treated sites between one and two weeks
after dosing (generally DSs 61 to 73).

Average percent change in wart sizes at PEP00S Topical Gel dosed sites were generally
25 decreased during the week of, and during the three weeks following, dosing as compared
to the Placebo treated site. The results are depicted in Table 10 where data is presented as

a percentage change of wart area relative to DSs 50,



No skin reactions were observed at the Placebo gel treated site. Al three
PEPOO5 Topi cal Gel dosed sites showed erythema grade 1 or 2 during the week
of dosing ¥PeHEBAH1grades 1 or 2 fromDSs 52 to 54. THRETRAPPUSASE t e D
(3D) was al so observed with grade 2 flaking fromDSs 69 to 73. The results
are depicted in Table 12 where data is presented as a percentage change of
wart area relative to DSs 50. WD 2008/ 131491PCT/ AU2008/ 000596 - 43 - Table
12 Rabbit 7599 G oup 1110.25% DSs* Sit4 .13 (5D) Pl acebo Site D (3D) Site E
(3D Site H (5D) 51-57 32.9 29.7 3.6 57.6 8.2 57.7 60.0 36.2 58-64 35.6
27.6 2.0 26.4 64.3 116.5 140.8 86.0

Table 10
Rabbit 7597 Group 1110.25%
DSs* Site G Site E Site F Site C
{5D} Placebo (3D) 3BD) (5D)
51-57 27.6+42.7 -39+£99 -27.6 % 13.7 215+ 119
58-64 253311 -11.1£33.8 524439 -19.9 4: 29.8
66-72 1755+ 57.6 123.7220.7 136.64:41.1 110.0:=48.6
74-81 434,34 203.7 2816 113.7 25224935 175.5+62.9
84-95 Merged with E 786.3 & 315.8 311.6:384 24994224

i Number of days after viral innoculation

Rabbit 7598

Treatment: 3D (DSs 50-52) Sites Eand H
5D (DSs 50-54) Site C, Site G (placebo)

Erythema grade 1 was observed at the Placebo site on DSs 64 and 65.

10
All three PEP00S Topical Gel dosed sites responded with erythema grade 1 or grade 2
during the week of dosing continuing into the week following dosing [DSs 58 and 59 and
DSs 60 to 62 (Site C only)]. Edema grades 2 or 3 were also observed on DSs 53 and/or 54
with lower grade (1 or 2) edema generally persisting at Site C (5D) until DS 59.

15
Average percent change of wart sizes in PEPQ05 Topical Gel dosed groups were increased
throughout the study as compared to the Placebo group. The results are depicted in Table

11 where data is presented as a percentage change of wart area relative to DSs 50,



66-72 -6.3 51.9 69.8 15.0 410.5 125.2 432.4 42.9 74-81 32.5th 60.5

171.3 77.5 660.1

229.2 673.2 149.7 84-95 113.1 48.4 355.1 47.7 779.0

254.5 837. ¥O ¥ B IRUnber of days after viral innocul at PENABRISOES%Gel 0. 05,

0.1 and 0. 25%

4.5.1. Rabbit 323 Treatnent:5 Days at all

sites (DSs 50-54)

Placebo Site G 0.01%Site B, 0.1%Site F, 0.25% Site H Gade 1 erythenma
was observed at the Pl acebo treated site on DS 63. Erythena grade 2 was
Gel -dased sites during the week of

noted at all three PEPOO5 Topi cal

dosing. Erythenma grade 1 was observed at Sites F and H (0. 1% and 0. 25%

15

respectively) on DS 51 and during the week followi ng dosing and at Site B

(0.01% onthbr 189 and 73. Edema was al so observed at aII

Topi cal GCel—desed-sites—onDSs—52-and-56-16 gr-ade and—oen-—-bSs
54 (grade P). The results are de‘;{%’t"é}gs?%}‘f’é{ﬂ%b ig%wher e data is
presented as a percent agesiéhange jof SaeE ar €da redigtd ve [ o DSse 60.
Table 13 Dss? (5D) Placebo (3D) (3D) (5D)
51-57 23,7+ 13.2 21,7234 18.4+31.2 13.1£16.5
58-64 -15.5%£4.5 0.1+32.1 11594+ 110.3 92.13:47.3
66-72 5.9+ 18.5 152.9:+ 83.5 503.4%153.2 | 274.0+107.8
74-81 28.6 £ 41.2 295.4 % 124.8 848.6 & 292.5 379.7 % 100.6
84-95 95.8 £ 48.7 748.6+ 1803 | 1718.1+2924 | 577.9%105.0
* Number of days after viral innoculation
Rabbit 7599
5
Treatment: 3D (DSs 50-52) Sites D and E
5D (DSs 50-54) Site H, Site B (placebo)
No skin reactions were observed at the Placebo gel treated site.
10

t hr ee PEP0OO0O5

53 to

44 -

All three PEP0O0O5 Topical Gel dosed sites showed erythema grade 1 or 2 during the week
of dosing and edema grades 1 or 2 from DSs 52 to 54. The wart at Site D (3D) was also
observed with grade 2 flaking from DSs 69 to 73. The results are depicted in Table 12

where data is presented as a percentage change of wart area relative to DSs 50.

15



Rabbit 323 DSs* Site G (5D) Placebo Site B (3D) 0.01% Site F (3D) 0.1% Site
H (5D) 0.25%51-57 -38.1 1 23.0 -42.9 1 23.5 9.551.1 128.6 + 90.6 58-64
73.8 933 YPRP13§YI0 557 1 1 493.6 864.3 1 736.4 66- 7CHAY984008% 3 450. 0
1 52.3 1864.4 1 230.2 2955.0 1 491.9 74-81

- 43 -
Table 12
Rabbit 7599 Group 1X10.25%
DSs* Site B Site D Site E Site H
(5D) Placebo (3D) (3D) (5D)

51-57 32.9:k29.7 3.6%576 8.2+ 577 60.0 4 36.2
58-64 35.6%27.6 20+264 6431165 140.8 + 86.0
66-72 63519 69.8 4+ 15.0 410.5+£125.2 4324 £42.9
74-81 32.5 £ 60.5 1713£775 660.1 - 229.2 673.2:4149.7
84-95 113.14:48.4 3551477 779.0 % 254.5 83794764

#* Number of days after viral innoculation

PEPO0OOS Gel 0.05, 0.1 and 0.25%

4.5.1. Rabbit 323
Treatment: 5 Days at all sifes (DSs 50-54)
Placebo Site G; 0.01% Site B; 0.1% Site F; 0.25% Site H
16

Grade 1 erythema was observed at the Placebo treated site on DS 63.

Erythema grade 2 was noted at all three PEP00S Topical Gel dosed sites during the week
of dosing. Erythema grade 1 was observed at Sites F and H (0.1% and 0.25%,
15  respectively) on DS 51 and during the week following dosing and at Site B {0.01%) on
DSs 69 and 73. Edema was also observed at all three PEP005 Topical Gel dosed sites on
DSs 52 and 56 to 58 (grade 1) and on DSs 53 to 54 (grade 2). . The results are depicted in

Table 13 where data is presented as a percentage change of wart area relative to DSs 50.



691.7 1 453. 9 1071.9 1 533.2 3233.3 1 1986.8 4906.3 1 1197.1 84-95 1358.3 1
158.7 5494.4 1 754.3 7133.3 + 378.0 Nunmber of days after

165. 6 1803,
vi ral
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in the manufacture of a nmedi canent for the
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- 46 - 17.The use according to any one of clainms | to Il, wherein the

i ngenol conpound is fornmulated into an isopropyl alcohol gel or a
macrocetyl ether cream 13. The use according to claim1, wherein the
subject is human. 14. The use accordithg to claim 13 wherein the lesion is
| ocated on the face, hands, feet, knees or el bows. 15. The use according
to claim13, wherein the lesion is |ocated on the genitals or anus. 16.
The use acraidBng to claim 1, wherein the subject is selected from

pri mates, cows, horses, sheep, pigs, goats, dogs" cats, rabbits, guinea

pi gs and captiyve, w.l el ag:" . of. i ~3-angel at e
pharnaceu'icaI¥§3%&%@8@§6th§%fﬁ&%ﬁgkigF%%ggggﬁgﬁﬁﬁ%¥ﬁﬂg%g§%$dﬁ%ﬁ%e

phar maceudri g ghhynaeatpligbdeemdpluvant s proditpe theasudf iacthureaaffaauredi sanent
for the treatnment of a non-cancerous cutaneous |esion on a subject, said
| esi on calig aanéc;pt 40%/fhe jecatment of a non-cancerous cutaneous lesion on a subject, said

lesion caused by a virus.
2. The use according to claim 1, wherein the virus is a human papilloma virus.

3. The use according to claim 2, wherein the virus is selected from HPV 1, 2, 3, 4,
5,7,8,910, 12, 14, 15, 17, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 36, 37, 38, 41,
46, 47, 49, 50, 57, 63 and 65.

4, The use according to claim 2, wherein the virus is selected from HPV 6, 11, 30,

42,43, 44, 45, 51, 52 and 54.

5. The use according to claim 2, wherein the lesion is selected from the group
consisling of conmnnon warls, plane or flat warts, myrmecia, plantar warts, butcher's

warts, mosaic warts and filiform warts,

6. The use according to claim 2, wherein the lesion is a genital wart.

7. The use according to claim 1, wherein the virus is a non-human papilloma
virus.

8. The use according to claim 7, wherein the virus is bovine, equine, canine,

feline, rabbit, deer or avian papilloma virus.

9. The use according to any one of claims 1 to 8, wherein the ingenol compound

is administered topically to the lesion.

10. The use according to any one of claims 1 to 9, wherein the ingenol compound

is isolated from a species of the family Euphorbiaceae.

11.  The use according to any onc of claims 1 to 10, wherein the ingenel
compound is administered as a pharmaceutical composition with one or more

pharmaceutically acceptable adjuvants.
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12. The use according to any one of claims 1 to 11, wherein the ingenol

compound is formulated into an isopropyl alcohol gel or a macrocetyl ether eream.
13. The use according to claim 1, wherein the subject is human.

14, The use according to claim 13, wherein the lesion is located on the face, hands,

feet, knees or elbows.

15, The use according to claim 13, wherein the lesion is located on the genitals or
anus.
16.  The use according to claim 1, wherein the subject is selected from primates,

cows, horses, sheep, pigs, goats, dogs,, cats, rabbits, guinea pigs and captive wild

animals.

17. Use of ingenol-3-angelate or a pharmaceutically acceptable salt thereof
together with one or more pharmaceutically acceptable adjuvants in the manufacture
of a medicament for the treatment of a non-cancerous cutaneous lesion on a subject,

said lesion caused by a virus.



