10

15

20

25

30

TREATMENT OF VI RALLYI NDUCED LESI ONS FI ELD OF THE
I NVENTI ON The present invention relates generally to
wQ H88/i¥1det nent of cutaneous | esions cont ai ni ngPEBAUA08/000596
infected by a virus, as well as conpositions for the
~treatnent of such lesions. Mre specifically, the
invention relates to the use of ingenol conpounds,
particularly ingenol angelatgs, in treating |esions
caused by infection with a papillonma virus, such as a
garrrr:a: ian papilloma virus, in particular a Human
api |l | oma Vi rus. BACKGROUND TO TH [
r ef er enc EREATMENI O MIRALEY ;ﬁmﬁﬁlﬁﬁﬂﬁs
publication (or information derived fromit), or to
any matter which is known, is not, and should not be
FIBIah ©OF THRINVENTa@Ndgnent or adm ssion or any form of
suggestion that that prior publication (or informtion
derived fromit) or known matter fornms part of the
The\c/:\ﬁ i ﬁ[)ﬁ‘lrellﬁgg WeReafy itd thd GrehthRhfl 00 LuRRERAVIBHENS Gontaining
iIch this specitfication"relates. Warts are
cellsiinfectnd byiaberise ot wnb as Sompositiensefor dke weatingsl ¢fmichiesigns. More
skin or_mucosa having.a i . -
spepeRbC b eproR ree 0 BEPP o el Fabngiofs. iy citty ingenol
angERE. 3 QraAlnSXb&GHE biuse@BYD infoSiidd MEMC e, papilldmarosius, such as a
peop'f e experiencing themin_one formor another at
maswrmdias papjdoma virheiin pritigelar 2 Tagandiapillomps¥guny
infection of epithelial cells (cells that formthe
outer layers of the skin or the lining of body
BAGRGRGGNDWOITREANVENTIGNvVI rus, and in humans, with
the Human Papilloma Virus (HPV). Viral replication
occurs in fully differentiated epitheliumand the
ThE TN iHrtfﬁFLs &hidakiBh td %ﬁ‘%ﬁ&_ puBliBatidn| (B} HddrinatiOM idéEd from it),
papul e or plague. Any epithelial surface can be
or &f dogahatbr whidheis tkinown| & nohrand ghowd mohbe taken Bs amacknowledgment or

admission or any form of suggestion that that prior publication (or information derived

from it) or known matter forms part of the common general knowledge in the field of

endeavour to which this specification relates.

Warts are circumscribed cutaneous excrescences or lesions of the skin or mucosa having a
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 (cells
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
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
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
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i nfected individual or with an object touched by an
i nfected individual, bathroons and swi mm ng pools
WS lequent i nfective zones. An infected iR/ AUVHOP00596
may spread warts to uninfected areas of the body
t hrough scratching or rubbing existing warts and then
touchi ng other areas of skin or nucosa
(aut oi nnocul ation). The virus enters the skin or
nmucous nenbrane through cuts, abrasions, or other
-surfaceldisruptions. In the skin thevirus replicates
o primarily in the upper |ayers of the epiderms,.j .
viry; Yepleaes PEMSHIY &t 118 URBF] 180T tea PRIAGHIIS 4 Gitfersptiated cells.
Folﬁﬁ){ﬁ‘% 3l 12500 BRrio@Y oGSl ARATRN N AsssMBdeting sy SBVALEH as several
years, tiny protuberances appear in the affected area.
yeats tinh @ratkbarandeh eppeaa iretheygiferiedraacaot Incthe skinothsse amdiyperkeratotic

protuberances slo row and, jn .t nost : -
e R ALY, B b s PR i v
roubRONGRI&RE BRictirds, | tBbh @S othes Whrgibs disithgaished dpeshapel and color also

color also occur. WArts can appear at various sites on
occthe body, nost commonly on the skin, genitals and

mouth, with their clinical appearance depending to

some extent on the type of virus involved and the
Wa@t@i’ﬁaﬂrﬁpp@dr a8 ivhoushditel onmths bodpnmost ceamhenly wertheiskin, genitals and

vul garis) .are hyperkeratotic, exophytic and .
mogerevidh it CHBEH B8RO JEPEENER PRSP BiEabRg Of Virs
invBRel! é}ﬁle[ﬁ]e’ aﬁh‘ft‘é}ﬂﬁ]gl kiieesm RLABMNE DmMbhearsi tRerued vulgaris) are

trauna. elr surface is generally rough and commonly
hyferlssatotic, exopbytid ynd deme-shapsduspuley ortriedylepprosiagpanmgonly located

o 355500 gl SHERE S 4 G AL AHGAE g v

and RBh8SGAy ML@EE @' sdalyt M&E!FeduehSy HROVWAaphaveemidre complex
warts; verruca plana juvenilis) are flat topﬁ)ed

brapelped es capliffowarrikvastristupi nEwaner BIY Papylghihal) A flpssntogether
sorég}grg%qgl A sg%b%gnezfl ﬂmagts?(hﬁg%%% a il\gie{ng\?w_laﬁtg;(/&ruca plana

I'eS¥ &f eVart'e an common

juvleilid) hr@ e tappkd pppdesawith atitinetd stalingcmsd tantyesligho elevatipn (generally
abclma’} r294$ m% ?rij (Fljizmg‘]ccer)(.: OFailatev%/gritsnagre smoother and less elevated than common warts.
They tend to be multiple and abundant, sometimes forming large groups of coalescing
lesions. Myrmecia are large, deep burrowing warts. They tend to cause more
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
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 warts occur anywhere along the nail margins and can
subsequently lead to onychodystrophy from nail matrix damage and onycholysis from nail
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
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| esions. Myrnecia are |large, deep burrowi ng warts.

They tend to cause nore inflammtion and pai n than
WQIHiI3Yr i eties of warts. On the surface theyP@/4U2008/000596

general ly round and donme shaped. They occur nostly on

the soles of the feet, the palns, around or under the

nails, or less coormonly on the face or el sewhere.

Myrmecia warts are histologigally characterized by an

abundance of eosinophilic inclusions. Plantar warts

(verruca plantaris) can be painful due to their

M?\E@%@fﬁé@ﬂ@ﬂg? %%%élﬁgaf gpggfls Zﬁ%‘ltege% gﬂ ?t\p/rgﬂy?qeilgg lp%ggip%tﬁ) occur in the
per%}lg{ﬂﬁr éHdSQl{l?Qfé' S3085h Yol he @BnitdlQrt anAts SUhE gekitabittact present a

forma tile-1Tke pattern Known as nosaic warts. .
seribus héathmiskaotworaem bevgtasssiciated withsqeameusceilaard gdang-carcinomas

h teristic f d-lik i ' . i hi .
of tgxﬁ %%ﬁ%%b ?@#aﬁ Pvle@%tgta%egﬁpalLélﬂe( Sgéwggﬁ%%%g&gg 1% @%&Fﬁg%%% p\é[.M. Lipke,
ClidcRN M eiio8e B IREs Py 2066, ang73ag8)subsequent |y 1 ead to

onychodystrophy fromnail matrix damage and
onycholysis fromnail bed warts. Butcher's warts

O FERGARN LFREIPLEYORTIN Bl i A bRttt T

mofs¢ don@hot foectﬁneym dinechauals tad fet(Meyruco Mmigaas) cumdomienly caused by
i ngernai L.s 0 t I .

tyDaR bt mie]s 26k S0t g (it AR v e SiaSgaRD 3pfmon warts

i ' B, 19824 or pbssitly Aenpladdar iwaast 11
ancg?r&%brr]l{e @yggp%%ﬁgy E]}repglggh ?ﬁf‘s%( { ggf'/\orrgné,g bléi n ar ate generaly

assaﬁiawdivaiﬂed’m i h2 sapdahoVyroetip - watscre gairsd mlglwrhyntaﬁe df and less
t i X | i ife. . .
con iEpRERY s teFh pOICT S rIbbeft L BT s ChbBeRan i ik

ancg%%ﬁﬁﬂaﬁﬁ’&, ardBfes 46, B 3129835, B,658, 89 adil b erecdmmyplysassociated
of HPV have been characterized, with several others

withesquamewes celth andrpdanocarmramas s ¢8WE- on t he hands and

feet (verruca vulgaris) are commonly caused by types

1, 2, 3, 4, 7, 26, 27, 29 and 57. Plane or flat warts
Watsecalbal by etpillomm vimsrinfectiar s e dinzitee! igeverans| yBovine papilloma
vir\l(,:}g @E‘%\ ?sga tgé)ﬁlg?q?\{ls}l%gs h‘?’l‘c8 ar% rhigl‘ﬁic’r Splrgla enfr }n caF;ldez:i,ncga%ging warts of the
skin and alimentary tract, as well as teats and udders. Warts caused by BPV-1, 2 and 5
generally have a nodular appearance, with warts caused by BPV-3, 4 and 6 generally
having a cauliflower-like appearance, occurring most commonly on the head, neck and
shoulders. Although generally harmless, they are unsightly in show animals and large
warts may bleed, potentially leading to secondary infections. Florid warts of the teat can
cause mastitis and interfere with suckling and milking. Transmission between animals is
common, via, for example fences or halters and warts on the teats of lactating cows are
readily transmitted to calves via abrasions. Similarly, equine papilloma virus (EPV) cause
cauliflower-like growths usually found around the muzzle, lips, mnostrils, eyes and
occasionally, lower legs, and cross infection occurs readily via fences, halters and feed
buckets. Infection by the canine oral papilloma virus (COPV) causes cauliflower-like
growths around the lips and muzzle of young animals and on rare occasions, have led to
malignancy. Secondary bacterial infections can also occur as a result. Warts arising from

papilloma virus infections have been observed for many other animals.
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associated with types 1, 2, and 4. Myrnecia warts are
caused mainly by type 1, and |less commonly by types 2,
WB2009131291, 29, and 57. Types 6 and 11 are assRGTAAEY08/000596
with low risk anogenital warts, and types 16, 18, 31,
33, 35, 45, 58, 59 and 66 are commonly associated wth
squanous cel | - and adeno-carci nonas of the cervix.
Warts caused by papilloma vijus infection are not
limted to humans. Bovine papillona virus (BPV) is a
group of viruses that are highly prevalent in cattle,
causing warts of the skin and alinentary tract, as
wel |l as teats and udders. Warts caused by BPV-I, 2 and
Cuéer@f?n e S%O%Yeefo‘? pﬁﬁ@l@hﬁrvn%Q Fi’xﬁ@étﬁﬁﬁ QithwhéRpyvainied at reducing or
causéed 3, 4 and 6 generally havi
ehrmaaiﬂmg‘ Ismxphoms; kNoammaalaweﬁs llmml&ﬁfWilﬂfrghQﬂ?IbY Regpigoen gnimals are

t ad, nd shoul de

R et oaf e Rl Sl heaibl AR ERER D o) e o
natl\iﬁf fSmimYy. bTRA Gaidp 66188 Wiral Wirtd gasisnor hﬁmgz@emm dad ynay represent a

infections. Florid warts of the teat can cguse
soupso] firticn Hfeqtione r Foadsditpm, HIIRE Kayraye vt Ly haprgless, non-genital
t I

wa1:[§ %E%%Hdﬁfée%gglgﬁgw@aﬁﬁp,%b%@a% Elﬁel%ﬁsrgaggﬂettlc\éll9ugg€§grable (especially
whélamcaﬂed bg tlwﬂme ar haridspadi painful eaushnas be mhet wlasalftks foet and near the

T TR TR TR R ——

cer(/ifégl éﬁﬁééj 8 wrh®s I2Sald the ty@ﬁ@}snﬁ&?er@%@isﬁﬂﬁﬂﬂg' Mieeding, eating,
|'ower |egs, and cross infection occurs readily via

harhessingsind loghier ectevitiesd f eed buckets. Infection by the
cani ne oral papilloma virus (COPV) causes
cauliflower-1ike growths around the lips and nuzzle of
CuMentnecadhbitB kst wath ety dapeadipCasignsumbe s fheolrs) mcludlng the size,
mal i gnancy. Secondary bacterial  infections (i
nugberand agtuge pihhg varts ygyaleeds ?ﬁl%?rﬁ&alf log#tiqapnd P&E’ﬁa\ﬂ? angkage of the
patle% Gﬁ%ﬁ%‘%n{g%’lﬁuﬁge%ggg%{ %&g ¢ I%L trtha?%r Ay f‘cﬁ cutterage or cautery,
cryeitictpyi nﬁcﬁmbalomsraw; buchher @picabaptbation m‘é dannthaxgdm,r sahcyhc acid,

eI I m nat gqﬂa]aic{[gy n%pﬂ:gl?gacgf grtsﬁver%Er%% Iarrlld ?rtnpn%%ot erapy ((M.M.
Lipke, Clzmcal Medicine & Research, 2006, 4, 273-293 and Gibbs, S. and Harvey, L,
Topical Treatments for cutaneous warts (Review), The Cochrane Library, 2006, Issue 3).

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
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.

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

lesion on a subject, said lesion caused by a virus, comprising administering to said subject
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general ly harm ess and usual ly resol ve spontaneously
(wthin nonths or years) due to natural immunity. That
W0 131dY9ne viral warts persist for nmany year SPGAGUINAY000596
represent a source of further infection. In addition,
whi | st they are generally harnl ess, non-genital warts,
dependi ng on their |ocation, can be considered
cosnetically undesirable, (especially when |ocated on
the face or hands) or painful (such as on the sol es of
the feet and near the nails). Genital warts, however,
are sexually transm ssible and can, if |eft untreated,
an ipgeRod cQEPUEAr apharaicepc r?éﬁ‘?Pt%ie SHE ?Feﬂf%ﬁsms Elé?e(ﬁ[ay
interfere with mlking, breeding, eating, harnessing
and other activities. Current treatnments for warts
Thevdrys mapendimamnoatiaa pgpilomberruef Thavirer way baHRMepn-HBY. The

size, nupber and nature,of the.warts .involved
subjseEa¥ P BRmpn BL e s RUmA (OT FLApRley & oA R maDy o
patient. Treatnents include: occlusive duct tape

therapy, surgical cutterage or caut eri&i‘P cryot her apy, )
In cértam cajbodinesnapy! thednveasor.opiecyrusappHPdat ilBnfugher embodiments

capthar i di (] [ cid, glutaral dehyde,
thm?BE ?%%W?ﬁgfﬁﬁg?%¥%%§§?d, or silver nitrate, and
i munot herapy ((M M Lipke, dinical Mdicine &
Research, 2006, 4, 273-293 a G bbs, S, . and Harvey,. .
In forthynpTbodimpREaieaifis 1f SICGEN fgopossahice es fapeiital lesions,

incﬁgiﬁq Gep{Irianes Lﬁ% Brary o 0986, 14, 98Ue7,3b; 2djoweyerns. 0o 086,27, 28,
erapy i$ fully’ ef

fective in all 'patiénts. SUMARY OF

29, BAE3T,GENT, 14604 i 49 £0,t 372 63 medi6®Nnt occurrence of warts
and their possible health risks or negative cosnetic
effects, there remains a need therefore, for new

In kB dMddnBerits, CHeemEsS if Q6let¥dd tfiom THesedm@sdNause genital lesions,
invention is predicated on the discovery that certain
hwhm@mﬁHPth@éﬁgtéZCﬁhﬁéuﬁ8§1c§hmﬁ%@%ce, retard,
resolve, clear or elimnate cutaneous |esions or
papul es caused by a

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
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papilloma virus infection. In a first aspect, the

present invention thus provides a nethod for treating
WR2083dHAYous | esi on on a subject, said | esi on RGEUSEHIEHY0596

a virus, conprising adm nistering to said subjectan

i ngenol conpound or a pharmaceutically acceptable salt

or prodrug thereof. The virus may be a mammal i an

papilloma virus. The virus npy be HPV or non-HPV. The

subj ect may be human or non-human (for exanple, a

_hon-human mamal ). In certain enbodi ments of the

i nvention, the virus, i s HPV. further errbo
mamufa«rter@ro # Peediampent thargfore, Farnall &, peepsitions fif Ffs containing
ing&IH cﬁ’toéetﬁ%i W{lfhl“hspﬂﬁmﬁ@éuﬁ%lgda(fcé ahle QQﬁﬁrWh' ch

cause on-gent t esions, inclu 1, 2, 3, 4,
5 7, 8 9 10, 12, 14, 15, 17, 19, 20, 21, 22, 23, 24,

5, 7 7 46, 47, 49, 50,

DEFAILED DEFEPTION oo PRE VENTON e Vi e i <

sel ected fromthose which cause genital |esions,

“including HPV 6, 11, 30, 42, 43, 44, 45, 51, 52 and
Thesaingaﬂarf@nn@s" 28§ "and sindn$hel e ludp IPkirabiagppets Hwlgsh ianh et clearly

co r Le vul.gar. D "

ol & TR el SR R, ingonane” or
"anBgeiat angélhte! ifdhidet arsinglacompoyasy; iasimgilads twardrspore compounds as

anogenital warts (venereal or condyl oma acum nate),
pREPRIAGarts, senile warts, digitate warts and pal mar

warts, hi certain further enbodi nents, the warts are

comon warts, plantar warts or flat warts. In other
Thmmgmhtrthrst @eoi‘ﬁcwfmm and ¢l Claims twhachy follesy, i unless ribe chfigiinrequires

i 11 oma, such BRY. BBV CRRY
otheEyRe, e oBE Lesptinn i NETATEYS fudas ehneReRs 0 e fbrising! wil
be ﬁﬁ&@&%@ td Buplf HRGhEMsibh %Fh'sfh%ﬂﬁteg@r oIgLbBgroup of integers but not
O acet yl -'i ngenol - 3-angel ate an

themcw@m)nflang ethet integgngesten er graup 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

and genitalia.

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, 46, 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

invention.

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



pharmaceutically acceptable salts and prodrugs
thereof. In a particular exanple, the conpound is

WQ WY¥HPIH3- angel ate. In further aspects, the iREAUI08${000596

al so provi des ingenol conmpounds for use in the
treatment of cutaneous |esions caused by a virus and
the use of ingenol conpounds in themanufacture of a
nmedi cament therefore, as well as conpositions and
agents contai ni ng i ngenol conpounds together with a
pharmaceutically acceptable carrier. DETAI LED
DESCRI PTI ON OF THE INVENTION The sin %Iar fornms "a"
one' gifts &RE mayhee respepsiple o @f%renaéqﬂ@étog ERINSSY Vs, and more than

s, for exanple,
onér:lg?gﬁ ce ?gé &%Sﬁgfééril%lgltfg% %Qgglt@:siﬁgtoéd I ngenane"” or "an
i ngenol angel ate" includes a single conmpound, as well

vafi s als AR GoREROAN Aorarir el B, SIS of | ow, unl ess

t he context requires othermnse, the word "conprise”
and varjiations such as "conprises’ and 'conprising”

wi |l be NW&&pgdtdﬁougphg}éag&e i ncl usi cmpvaypest at ed
i nt eger—oer—step—or—group—of—rntegers-bu
excl 33'@&nﬁfon£‘éﬂs%§ﬁﬁca‘e%%ﬁﬁ§ or %’t?eﬁ Z"'%;:zgil%) 8t >7

integers. As used herein, "cutanepus" refer® to the

epi thell a'l%lgﬁtii?&zﬁrt@fmﬁ‘ﬁlécﬁtspf the skin o, pqply;_o,

Cav| it | s ol anaplLic O
t ooy COUTOOo T \/U ’WI I II\JI UUbQ I_CQI UlTTo

| ocat ed orFlamartaiNenru@klp&ﬂU@bpl derfi ) 10a%7,48138,44,49
nmucogal T nin sIn body cavithe t d
geni Eal_tract USRS noumy and. heni 5P B Lo 20
partj cul ar, buMcn;athartmtlng, enbpdi nent 2,87, $he
present—imn entlon cont?ggﬁate ["éS{oNs caused by one or
nor e| of ‘g 5,2, 3, 18,12915,110, 36,146,
12, 14, 15 17 n : 21 22, 23, 24, 2%7, 386, 27,
28, po, E:weﬁerrgedysy*ﬁsws‘ée formis 48 44, 45, 46. 47,
49,

b0, Epidermodysplasia verruciformis 5.8 9 10.14. 17. 20, 21. 22

Epideﬁgg}%;ﬁggszﬁuggi)formis 23,24, 25, 37’ 38
“ Nonwarty skin lésions | } 37,38
Nongehital chosal lSisgase v VHPV Type
Respiratory papillomatosis . 6. 11
Recurrent Respiratory Papillomatosis ’
Laryngeal papilloma 6,11,30
Maxillary sinus papilloma 57
Conjunctival papillomas ‘ 6,11
Anogenital Disease HPYV Type
Condylomata acuminata | 611,30, 452‘,’2,4;’144’ 43,31,

Giant condylomata (Buschke-Léwenstein |

tumors) 6. 11

Giant Condylomata Acuminata of ’
Buschke and Léwenstein
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51, 52, 54, 57, 63 and 65. Lesions caused by non-hunman
papill oma viruses, e.g. canine, bovine, equine,

WG 208/hH491deer, rabbit and avi an papill oma vi r BESEABI88/000596
contenpl at ed by ot her enbodi nents of the invention.
Exanpl es of cutaneous |esions and their comonly
associ ated HPV types contenpl ated by the present
i nvention are presented belgghin Table 1, although it
wi |l be understood thatone vins type may be
responsi ble for different types of lesions or warts,

Parigilar ronmRlGs GhiepiomaaRsed PRBTY £OneBOMGTL DX A BSRHG gRypation are
norﬁé&%&gﬁ%iﬂlﬁg?ﬁélﬁi@t %’Tc.gﬁlgngﬁ‘rsyvhﬁé'”(@érr@éa WRlcass)Of plh®SicRNBat warts,

cause \V cont e ted by the present invention
myanecinqrlamtanwertsyusiteheds iwadh (clenmonkyrassooiated wifhvibpseuwho regularly

vul garis), .pl ane or flat.warts,.noyrnecia | ant ar .
banyf 87 mt 6 e annSiet iy RHECS i Spel bR sty agoenicl
wal QvERBsH ! dorldGroeiL abiaiinBER oral Wakts0fernleWvhifty, ) diglaaiwarts and

warts, filiformwarts, periungual warts, anogenit al

palwar wertg.y Bnesried fustherependibamis 2be Hiafa ) Congne Wiks t s,
senile warts, digitate warts and palmar warts. In
certain further enbodi nents, the warts are common
In M@h#4iS, id doniesrabisdimienits Sthetesiniragy belicated ohenly @aitad thealyody, other

(g oS 8100 Gl Goce o ofog, ol e, In oter
emgléclﬂ octsofhgklgﬁ&t?ﬂqggf%e%&%d cﬁ{'ﬁﬁ@ dh SERAkS re%ilaﬁ, ¢854, {FFNa or anus.

ated on the’anogenital region, e.g. pehis, vulva
In eninaiyyshe Wsioanhaybs Jodated drethiedeadnds. gbmurde.ameutho nosen dips), body

head (e.g. zz| uth, nose. .lips), bod e.g.
(&$§ﬁ§¥gﬂ%%??aaé@%ﬁd§ﬁgﬁﬁ ?§$m%Fﬂ?ﬁ§'énogen¥tgl grea.
Reference to an "ingenol" includes conpounds havi ng
the C3, C4, C5-trioxy trans bicyclo[4.4.1]-undecane
Refatgresalve ank'inganoh. imledes cmmyné% hayiagetheehdi ke yC-trioxy trans
.re d ' i ter .
viey GRPL # i PRGalp e bt on, TR U Bollt £8BxBRyely reported and
knb®Atin the literature and can be isolated from plants such as from a species of the family

Euphorbiaceae or fully or partially chemically synthesized (see for example Winkler et al,
J. Am. Chem. Soc., 2002, 124, 9726 and Tanino et al, J. Am. Chem. Soc., 2003, 125, 1498-
1500). Synthetically prepared ingenol compounds may include stereoisomers of naturally
occurring ingenols. Thus racemates and stereoisomeric mixtures are also contemplated
herein. The compounds are generally found in extracts of the Euphorbiaceae plants. An
extract may comprise, therefore, sap or liquid or semi-liquid material exuded from, or
present in, leaves, stem, flowers, seeds, bark or between the bark and the stem. Most
preferably, the extract is from sap. Furthermore, the extract may comprise liquid or semi-
liquid material located in fractions extracted from sap, leaves, stems, flowers, bark or other
plant material of the 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 aqueous environment. All such
sources of the compounds are encompassed by the present invention including compounds

obtained by chemically synthetic routes.
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Euphor bi aceae or fully or partially chemcally

synt hesi zed (see for exanple Wnkler et al, J. Am
WQCHEHI318Hc, 2002, 124, 9726 and Tani no et al, RCT/ApP3008/000596

Chem Soc, 2003, 125, 1498- 1500). Synthetically

prepared i ngenol conpounds may include stereoi soners

of naturally occurring ingenols. Thus racemates and

stereoi someric m xtures are_al so contenpl ated herein.

The conpounds are generally found in extracts of the

“Euphor bi aceae pl ants. An extract may conpri se,

herefore, sap or

Relrnsederi it Sorprasarbe EphogRyes HaibHeht, Stgence to specics
froff §igls gelltgi‘é K4 RiypR8! VR rdedbBbkiembr UNBliSt 288noMBRS, Adenocrepis,
preferably, the extract Is fromsap. Furthernore, the

Adenaphaedramadisorpr dgrestistephve odickewed,i qdiclommgemrsis, al Alcinaeanthus,
|l ocated in fractions, extracted from sap, . eaves, ..

Atcgp Meiics Bindl ngticyie FirghB 3RS Angggema. aphora
ApBiRROHpSeREEn, Mradihanmin®, Ax@apécas, RYPsynBBBeEdantedreBalidotpermum,
subj ect to_physical manipulation to disrupt plant ) .
Betnapilias Beyeaiopsisy Beehafia Hlackig dilymeedosfio beranionPeideg Breynia,

Brégzggggz’sy k??‘z%&giae M&&Jvﬁ%@@gfbﬁa %%ryc?cfé;td;d?:c l&ﬁhﬁ&l@@egéalocmton,

us environnent. uch Sources of the compoun
Chaerotkavap nPhesedrbys, t Bdapneyent Ghailesss | Chirbpetbidwedi, n§horiophyllum,

TR RS Uy D Pl SRS et o
CIRNRT BhegRe,d @th?hi,i(fwcb'@?ﬁz, (&he5WeBthiR, EBRENEDUm, Corythea,

fromthe genera Acal ypha, Acidoton, Actinostenon,
Croidetia,a, Crothen oCratoeqpsixd eGoezophire, Cdlemeiplsactweyripdilastlostemon,

DB AR SIS s L S MBIO, Diggrphoca, Discocrps
Difrsl achb@acabsivii@sd, Y| E5ypabsdl SODIWHpkis M H¥oickidSpdmuum,  Endadenium,
Aphora, Aporosa,_ Aporosella, Argythamja, Astrococcus .
En/igmeﬁrgyme,EWWSeaW%PWB%rgmmme@!%r%%ecwﬂhu& Euphorbia,

I i S, i E | a i , dr . .
R R, BRI B S B SRRT Gr Gtrion
Giba, agiawtia , Gloakdican iClociidioyaaan dilpydeddzbn, a@emhanthes, Gymnosparia,

H %&?ﬁg%z&t@g lr}ilg%?cg&zﬁtznh e]%?ygfz,icglg%%q?q%%%p Ui ergpy%nc?e %{z}%peécrepandm,
Homalanthus, Hymenocardia, Janipha, Jatropha, Julocroton, Lasiocroton, Leiocarpus,
Leonardia, Lepidanthus, Leucocroton, Mabea, Macaranga, Mallotus, Manihot, Mappa,
Maprounea, Melanthesa, Mercurialis, Mettenia, Micrandra, Microdesmis, Microelus,
Microstachy, Maocroton, Monadenium, Mozinna, Neoscortechinia, Omalanthus,
Omphalea, Ophellantha, Orbicularia, Ostodes, Oxydectes, Palenga, Pantadenia,
Paradrypeptes, Pausandra, Pedilanthus, Pera, Peridium, Petalostigma, Phyllanthus,
Picrodendro, Pierardia, Pilinophytum, Pimeleodendron, Piranhea, Platygyna, Plukenetia,
Podocalyx, Poinsettia, Poraresia, Prosartema, Pseudanthus, Pycnocoma, Quadrasia,
Reverchonia, Richeria, Richeriella, Ricinella, Ricinocarpus, Rottlera, Sagotia, Sanwithia,
Sapium, Savia, Sclerocroton, Sebastiana, Securinega, Senefeldera, Senefilderopsis,
Serophyton, Siphonia, Spathiostemon, Spixia, Stillingia, Strophioblachia, Synadenium,
Tetracoccus, Tetraplandra, Tetrorchidium, Thyrsanthera, Tithymalus, Trageia, Trewia,

Trigonostemon, Tyria and Xylophylla.
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Ci cca, Chaoxylon, Ceidon, Ceistanthus, Cuytia,

Cnesnone, Cni doscol us, Coccoceras, Codi aeum
WQHes/bHitslcus, Conani, Concevei ba, Concevei bastR(HiAU2008/000596

Concevebum Corythea, Croizatia, Croton, Crotonopsis,

Crozophora, Cubanthus, Cunuria, Dactyl ostenon,

Dal echanpi a, Dendr ocousi nsi a, D aspersus,

Di dynoci stus, Di norphocal yx, ;Ji scocar pus, Ditaxis,

Dodecasti ngma, Drypetes, DysopS| s, El ateriospermm

Endadeni um Endospermum Eri smant hus Eryt hr ocar pus,

rochi l us, Eunecant hu uphor
A rgeéﬁ@fitaeaasem By gk eaF : Brg"ﬁTé%F ofthe Pxgsent invention is the
ge rﬁi‘ﬁva rﬁE 1&rly GRLRDIs é&es%f”ﬂﬁs g@lﬁ’sofﬂcﬁlde Euphorbia aaron-
oc 'd

I on, I di onopsi @ ycydendr on, Gymmant hes,
rosGy, mﬂwﬁairbza abﬂaemlaos@z@rhmbm Hemtd,ec@mjzpabla Halagacaulis, FEuphorbia

lbgé;z% l@mﬂ Im Hl erz%%/% inaat at Cr?{%a (Ha dgg? Og'g%haor%za alta, Euphorbia

andeaMpR&/o8t Oup hb?bz@c%gﬁb?’nedhé‘ow bAbia Lepbakadat "Eiphorbia  anthonyi
Leuggcroton Mabea, Macaranga, pl@al | ot us, Mani hot, b

Euphgpia awwm@tphmzawn@@ﬂ”ohwmhw@m aabigas £epfiosbia ariensis,
%og%?zggrézﬁdm% ﬁioer%m ark ﬁ% iz OEJJ b ﬁ&é&g&%c%horbza arundelana,

en um OSCOTt

Eupkonbanaditistes, CEmﬂcaHﬁ& ,atr@pb}ﬁ:kzl E@ﬂmbza@d&eh&ﬁ diphorbia batabanensis,
Ost odes, Oxydectes

Pal
Euplriisy ;bﬁé?p?(@sE”lﬁgﬁéléng?”z’n” T ErRRG beplars @uplerpif biformis
Eu ﬁJ}@Laoﬁ%t i éjﬁﬁb}lﬁ@tblﬂlugamp %@&;@ﬁdbﬁamgﬁﬁf atimdrbia biuncialis,

['1 nophy mel eodendr on i ranhea, Pl atygyna,
Eupharkan étepbgroPantde.alyphorPioi b{g@ettdz ,aEu[FimrénaeMQqhaavzozdes Euphorbza

oo SRR R e e B RGATR: (RS e, Euphobi

brdRide 80 CBLMSbiaRBF4ibR% 2 Euph&Pid ScaessaN\BupRbibia Sﬁﬂ&zbld% Euphorbia
Savia, Sclerocroton, Sebastiana, Securl nega

carmpesdtin| E@}wrb%ﬁéﬁdql@?‘mpﬁ@hoééﬁ oesRieleta, diupherliia, carmenensis,

R T
chdliepphaat Bepirbidi dhhmehﬂs@ﬂ@gkm&m Ehm@ula Euphorbia chiapensis,
Euphorbia chiogenoides, Euphorbia cinerascens, Euphorbia clarionensis, Euphorbia
colimae, Fuphorbia coloratd, Euphorbia commutata, Euphorbia consoquitlae, Euphorbia
convolvuloides, Euphorbia corallifera, Euphovbia creberrima, Euphorbia crenulata,
Euphorbia  cubensis, Euphorbia cuspidata, Euphorbia cymbiformis, Euphorbia
darlingtonii, Euphorbia defoliata, Euphorbia degeneri, Euphorbia deltoidea, Euphorbia
dentata, Euphorbia depressa Euphorbia dictyosperma, Euphorbia dictyosperma,
Euphorbia dioeca, Euphorbia discoidalis, Euphorbia dorsiventralis, Euphorbia drumondii,
Euphorbia duclouxii, Euphorbia dussii, Euphorbia eanophylla, Euphorbia eggersii,
Euphorbia eglandulosa, Euphorbia elata, Euphorbia enalla, Euphorbia eriogonoides,
Euphorbia eriophylla, Euphorbia esculaeformis, Euphorbia espirituensis, Euphorbia
esula, Euphorbia excisa, Euphorbia exclusa, Euphorbia exstipitata, Euphorbia exstipulata,
Euphorbia fendleri, Euphorbia filicaulis, Euphorbia filiformis, Euphorbia florida,
Euphorbia fruticulosa, Euphorbia garber, Euphorbia gaumerii, Euphorbia gerardiana,
Euphorbia geyeri, Euphorbia glyptosperma, Euphorbia gorgonis, Euphorbia gracilior,
Euphorbia gracillima, Euphorbia gradyi, Euphorbia graminea, Euphorbia graminiea
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Trigonostenon, Tyria s Xylophylla.A preferred genus

and particularly suitable for the practice of the
W EHHT nvention is the genus Euphorbia. ParRGIEAVA0$/§00596

useful species of this genus include Euphorbia

aaronrossii, Euphorbia abbreviata, Euphorbia acuta,

Euphor bi a al atocaul i s, Euphorbi a al bi caulis, Euphorbia

al gomar gi nat a, Euphor bi a aI_iﬁe_ae, Euphorbia alta,

Euphor bi a anacanpser os, Euphorbi a andr onedae,

Euphor bi a angusta, Euphorbi a ant honyi, Euphorbia

ant i guensis, Euphorbia apocynifolia, Euphorbia . .
Eupfoxbiiac £risedphbymiosbiar isyadslejargyndupharbiy i gemiakensis, Euphorbia

%”9’2 bi NS orhi ; . p .2 T
Sy ng{g}f aﬁﬁuﬁ Olé%g h g?%?aatg}gglt?’r gi?, @?EJE%E%‘? glldgy atﬁ(ra %}g%r?f:aa ,heldmh”'
Euphopbiar heknbas Evpkardia Balirdr Buphdvaicabebegs] Fupkondtorensicksonii,

bergeri,, Euphor bi dj , Euphar bi i col .
Euplgsdr e o Yo SRR PBrRS | EEALE Begsrpidss. Euphorbia
hinRieh ORM, Bup EHRUAD Wi hil) 'g‘g?g@%ﬁi Birtuled BR@R S0 Rirki Guphdrdia hooveri,

Euphor bi a” bl ephar ost i Euphor bi a bl odgetti, o
Euphgybior bingistverer Raphdrbladeperieiinise Euphorbis inyndaia, Euphorbia involuta,

orbi a bracei uphor bi.a brachi bi L
s SRR, JaPsethie e RIE, b PR, RHRORE Bgtorbia junae
EubhppRs biuahis aEsplvrbiaipiiotdpa, Eaphvirbiol laia, Bypihordin datazi, Euphorbia
npestris, Euphorbia candel abrum  Euphor bi

lafgrgfﬁﬂlQ"elE'ﬂ’(hal’biEulﬁﬁﬂPm a?u@é?r&%éwgédeﬁuﬁw&%&g ledienti, Euphorbia
ul p i a i S,7: bi ;
ten B, Plyorit 10Eer BRIRPSIC LngWpDofin, Peupliorbia. longecornuta
Euphadielonpetis]at&uplpdothia loizgarmaesa) Byplerplwolobgiasulicola, Euphorbia
chi.apensi s, ., Euphor bi a ¢hi.ogenoi,de orbia . . .
lmzé’fm_@f <Lt WEre: BB RS E“ﬁ%‘?féf“oilga‘”des’ Euphorbia
maeRipolBles, BHRARN B BnE CERp IrBia IRIRERT BiphosBINWMh@ddhiana, Euphorbia
Euphor bi a consoqui tlae, Euphorbi a convol vul oi des, .
maggkstio Riphorie andngoe rBuphpuhii ondtybendicah dfuphaebia Bugrmepifawhorbia

renul .at uphor bi a cubensi Euphor b pi . g
el SRR oL SR gt BT PR BT TPk b mertoni
Eupb@ped bhxidef oEiphorbiaEupleasdephald e QBNSHOrbiaEuphesdihdu, Euphorbia

del t oi dea, Euphorbi a )
micromera, Euphorbia misella, Euphorbia missurica, Euphorbia montana, Euphorbia
montereyana, Euphorbia multicaulis, Euphorbia multiformis, Euphorbia multinodis,
Euphorbia multiseta, Euphorbia muscicola, Euphorbia neomexicana, Euphorbia
nephradenia, Euphorbia niqueroana, Euphorbia oaxacana, Euphorbia occidentalis,
Euphorbia odontodenia, Euphorbia olivacea, Euphorbia olowaluana, Euphorbia

opthalmica, Euphorbia ovata, Euphorbia pachypoda, Euphorbia pachyrhiza, Euphorbia
padifolia, Euphorbia palmeri, Euphorbia paludicola, Euphorbia parciflora, Euphorbia

* parishii, Euphorbia parryi, Euphorbia paxiana, Euphorbia pediculifera, Euphorbia

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, Euphorbia pionosperma, Euphorbia platysperma, Euphorbia plicata,
Euphorbia poeppigii, Euphorbia poliosperma, FEuphorbia polycarpa, -Euphorbia
polycnemoides, Euphorbia polyphylla, Euphorbia portoricensis, Euphorbia portulacoides

Euphorbia portulana, Euphorbia preslii, Euphorbia prostrata, Euphorbia pteroneura,
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dent at a, Euphorbi a depressa Euphorbi a di ctyosper nma,

Euphor bi a di ctyosperma, Euphorbi a di oeca, Euphorbia
WQiR08%b31dHl i s, Euphorbia dorsiventralis, EuphorR{T4AU2008/000596

drunondi i, Euphorbi a ducl owcii, Euphorbia dussii,

Euphor bi a eanophyl | a, Euphorbi a eggersii, Euphorbia

egl andul osa, Euphorbia el ata, Euphorbia enalla,

. Euphor bi a eri ogonoi des, Euphpybi a eriophyll a,

Euphor bi a escul aeform s, Euphorbia espirituensis,

Euphor bi a esul a, Euphorbi a exci sa, Euphorbi a excl usa,

Euphor bi a exsti pitata, EuphorDbi sti pul at
E“.l@(ﬂ!fh’é‘r BYGiapthemas rEuphE ﬁoWQiaﬂf %’zﬁpgg{mu? d apﬁfﬁh ofWphorbia remyi,

0 I [ [
B eI i, EDORD | 5 o

Eu,g/mrbzrad ramesa, %gﬁzor&m arudédpe r Eypheolnn orudr espgi ot Eypfmrﬁw i‘uplwla
EuE{'u %2 alnmgg h@f;& g#zg E’%%lz% %ﬁeg)!,l gh%f%é‘ﬁf olgba Euphorbia

sclglé@}whzﬁhﬂ E{tﬁﬁﬁrBiae%E&kﬂﬂ&fum aEghhdvBRy, sERINRORIp: orbza serpyllifolia,
guadal aj ar ana, g horbi a guanarensis, Euphor

zg&qrhazd@;qﬁrzda Euphrespisi setibehanBrgeion &up@férﬂ)mwe Euphorbza soobyz
E ’
o ST PP Qs AL, PRRIR) SRR Euphorsi

sprae&rag KB@pHorbia Eupmhtléa h&uphophy | stdlatdu [E]uphdbibw submammilaris,
hexagona, Euphor bi exagono des,

EuporRioy SRR GBI POk EGRHEPG SR, Euphorbia
sulﬁﬁu%'lz%pﬁt i Bid suE BRI H, P%Yc? fdma#z%@ﬂi?{ab 'E@tphorbza telephioides,

strat uphorbi a hype icifolla uphor b
Euphmﬁdatemuzsﬁnph Eupherbimvetaposg, Eupﬂadpzm tiru@ilii ﬁygh@byz tomentella,

RIS B s GHRBR, PPl AL Bhor

trdeHRD R, Fidpbibia NS BYphdrBladZdyank IIpMORBIa tuerckheimii, Euphorbia
|'atericol of, Euphorbia |'axiflora Euphor bi a | echeoi des

fu@mmmz,aEuplmrém iumigeliples bEaphosbicophgrlre, Evhesbisi yermiformis,

at a,, hor n UI Jp s
E“f’%?@ e ot & RE%%@?@I% ll belt;uﬁ# 9%18 QEchheg? bEthhorbza whitel,
E %]’W mﬁaEﬂ@lﬁh(’E@lﬂ’r bzan@vlqmdal Grbanm. EUplpdobhia yayalesia Urb.,

EuE@ i pi | 7% ” 5%;%2%&0? ,Eu&g?f{y:g n%gzca ang%r ‘*zj)ktglrblzcliI gzlngzzﬂora

Particularly preferred species of the genus Synadenium include Synadenium grantii and

Synadenium compactum.

Particularly preferred species of the genus Monadenium include Monadenium lugardae

and Monadenium guentheri.
A preferred species of the genus Endadenium is Endadenium gossweileni.

Euphorbia peplus is particularly useful in the practice of the present invention in terms of
providing a source of ingenol angelates. Reference herein to "Euphorbia peplus” or its
abbreviation "E. peplus" includes various varieties, strains, lines, hybrids or derivatives of
this plant as well as its botanical or horticultural relatives. Furthermore, the present

invention may be practiced using a whole Euphorbiaceae plant or parts thereof including
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macr opodoi des, macvaughi ana, Euphorbi a manca,
Euphor bi a mandoni ana, Euphorbi a mangl eti, Euphorbia

W d3148uphor bi a maryl andi ca, Euphor bi a nmayarR{T/AU2008/000596
Euphor bi a nel anadeni a, Euphor bi a nel anocar pa,
Euphor bi a neri densi s, Euphorbia nmertonii, Euphorbia
nmexi ae, Euphorbia m crocephal a, Euphorbia m crocl ada,
Euphor bi a m cromera, Euphorbja m sella, Euphorbia
m ssurica, Euphorbi a nontana,” Euphor bi a nont ereyana,
Euphorbi a nul ticaulis, Euphorbia nmultiforms,

Euphorbi a mul ti nodi s, . Euphorbia nul.ti seta, uh
sapﬁﬂ{e,J eeds| ar o@&;h@p{gdgc%@o E@)‘@r@éﬁgay Iﬁ?pH i é&:'en%ra?f fgr seeds or

rep%ﬁ%?%ﬁgfeﬁal t% )l &lt%ﬁ" {2A83s fiFd H’&Rﬁx@ﬂ@o BapRpHaLated.

Ia occl enta | , Euphor bi a odont odeni a,
Euphor bi a olivacea, Euphorbia ol owal uana, Euphor bi a
bi. a ovat

t hal ,m ca, Eu pac
SrIlﬁr%f ptgc?]%]ql?ﬁgg’lacﬁﬁepﬁ : Q%’é’@?'fb{)‘f sgem%#o 8};'25", bveglus further
end?ﬁiﬂi@ie‘s geotRARY RhadiRed Phin€o! @enéfié@ﬂ@ ity defiqiipplahfs| i@Elade trangenic
Euphor bia_parishii, Euphorbia parryi, Euphorbia
plapmraqi@ts in whishtsi tsaipleasi tean rerepved qdiese Ba SNYRESNPEH &SRS sequence
hor e phor E
b 58 G- Rl PP B SRR, shEreg HRARE, e lteration o
1ntﬁdﬁbtﬁ{lrbbﬁ g&&ihalrﬁirl]téﬁﬁl wh'isth lhﬁthﬂb:lta apﬂatgulatmy efFfieph lonltau ?artlcular gene.
i cachensi s, Euphorbi a pil osul a or pilulifera, ..
COE%ﬁﬂH@‘Pth & Ry high axhlﬁﬁi)ﬁ shﬁﬁqerpvﬁé{%& aﬁa( PEESHH IR Bi Igphorbiaceae
4tk & BY e present
D B e ol b By e
inventiyc andoia indrugedorithia tipodcppmeftbe decve-Bapianediterms.
pol yphyl | a, Euphorbia portoricensis, Euphorbia
portul acoi des Euphorbi a portul ana, Euphorbia preslii,
In E8PEAbMimeRf Ohé Alventide BRI B&rﬁﬁ&ﬁﬁl}ﬂa@ ffphanht a
pycnant hema, Euphorbia ranosa, Euphorbia rapul um
Euphor bi a renyi, Euphorbia retroscabra, Euphorbia
revol uta, Euphorbia rivularis, Eupheyrbia robusta,
Euphor bi a ronbsa, Euphorbi a rbida, Euphorbja
rubrosperna, Euphorbia rupicol a, =

wherein

R'-R® are independently selected from hydrogen, optionally substituted alkyl,
optionally subsﬁtuted alkenyl, optionally substituted alkynyl, optionally substituted
acyl, optionally substituted aryl, optionally substituted arylalkyl, S(O).R/,
S(0),0R!, P(O)(OR"), (wherein R' is hydrogen, alkyl, alkenyl, alkynyl, acyl, aryl,



Euphor bi a sanmartensi s, Euphorbia saxatilis M Bieb,

Euphor bi a schi zol oba, Euphorbi a scl erocyat hi um
WEWEHbFIB?1a scopul orum Euphorbia senilis, EupHGTAE2008/000596

serpyllifolia, Euphorbia serrula, Euphorbia setiloba

Engel m Euphor bi a sonorae, Euphorbi a soobyi, Euphorbia

sparsi fl ora, Euphorbia sphaerosperma, Euphorbia

syphilitica, Euphorbia sprucgana, Euphorbia

subcoerul ea, Euphorbia stellata, Euphorbia

submamm | ari s, Euphorbi a subpel tata, Euphorbia

subpubenps, E%{J({]éf bi a subrenifornme, Euphorbia

subPr v} afd gyessh BRY succedanea, Euphorbia

.tamaul i pasana, Euphorbi a tel ephioi des, Euphorbia

tenui ssima, Euphorbia tetrapora, Euphorbia tirucalli,
EupRoribiselectodrdrme [hiydrogem plisirdya optineaibosubstitigshalkpxy optionally

torral i i, Euphorbia tqgyari] IS ia .. .

1 aERRr o et gh BF chPfu e, BHBHBRS' Bpugnatly substinuted
Euphenbiy dptionslish ebtistitutedEupidik®iyg OS(OZRY 08(),OR', OP(O)(OR"),
Euphor bi a unbel | ul ata, Euphorbia undul ata, Euphor bi a

ver fvhaein B! ieubrdpsia alisfls pkendr alkyugh gickl ryl, or arylalkyl) and
Vil | %}‘cg{(ya, Euphor bi a vi ol acea, Euphorbia whitei,

Eupﬁ rbia xanti Engel m Euphorbia xyl opoda G eenm,

Euphor bi a yayal esia Ub., Euphorbia yungasensis,

In i SREOH R, OIS TRV PLO L FEPCRIEH G LY S REoI G Apricule
exdigl ¥el8ecty RAGER Wymgkant | i and Synadeni um conpact um

Particularly preferred species of the genus Monadeni um
i ncl ude Monadeni um | ugardae and Monadeni um guent heri .

A preferred cie th nust k o) [ -
i By G TR of i RS REPLR, TLARPEMHED Sostvied eyt gonp
C(PRMR. 1 qhll farthyr &8Bbdimehd thbreofrRdS iopondllyt fibstituesienlkyl, alkenyl or
invention in terns of providing_ a source

£ |
alkypyfle | TataaBoremseisresh sabadipenhtheryof B pRy msgé’l,g%&%ﬁ ighranched and

ma{ythc‘ave up to 6 or up to 10 carbon atoms. In one embodiment thereof, R is branched.
In certain embodiments of the invention, one of R'-R? is an angeloyl group, as depicted by
the formula below, or R* is an O-angeloyl group. Such compounds are referred to herein

as ingenol angelates. In a particularly preferred embodiment of the invention, R! is an

angeloyl group.

$

In certain embodiments of the invention one or both of R? and R® are hydrogen. R” and R?

may also form a methylene or ethylene dioxy group.

In certain embodiments of the invention R* is hydrogen, hydroxy or acyloxy, such as
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abbreviation "E. peplus" includes various varieties,
strains, lines, hybrids or derivatives of this plant
WR0GIIH91as its botanical or horticul tural relRET/46208/00059
Furthernore, the present invention may be practiced
~using a whol e Euphor bi aceae plant or parts thereof
i ncl udi ngsap or seeds or other reproductive materi al
may be used. Generally, for_ggeds or reproductive
material to be used, a plant or plantlet is first
required to be propagated. Reference herein to a
Euphor bi aceae pl ant, a Euphorbia species or E. peplus
acef% her enconpasses genetical ly nodified plants.
Genetically nodified plants include trangenic plants
or plants in which a trait has been renpved or where
In eertagn ciofediowstsgeithe Sogudors compsuyisaior desnn-the gescatbed methods are

. mutajed or ot W se.alter i ncludi ng t '
ingl o Ehaslir | ACOCPAARRTE RATBHFAl ) CAOAeRP e g angelat
(depRied wlOKYakf fiRehacditical Badctétabiakalgend prédrugegennt. v,
a plant which exhibits a character not naturally
present in a Euphorbi aceae plant or a species of
Euphorbia or in E. peplus is neverthel egs contenpl at ed
by the present invention and is includeg8 withjn the
scope of the above-nentioned terns. In &ne epbodi nent
of the invention, the ingenol ¢gonpqQund
formul a: wherein RL1-R3 arembpoepencently el egted from
hydr ogen, optionally substit Uf i
substituted al kenyl, _opti ops
optionally substituted
aryl, optionally substit
S(O 20R1, P(O (OR)
al kenyl , al
gl ycosyl; an
optionally s
al kenoxy, option A
substituted acyl oxy, optionally substi
aryl al koxy, OS(O 2R1, OS(0O20R1, OP(O(OR )2
R*= OH, ingenol-3-angelate
R*= OAc, 20-O-Acetyl-ingenol-3-angelate
R*= H, 20-deoxy-ingenol-3-angelate

In a particular embodiment of the present invention the compound is ingenol-3-angelate.
Reference herein to "ingenol-3-angelate" includes naturally occurring as well as

chemically synthetic forms.

Aikylation, alkenylation, alkynylation, arylation, arylalkylation or acylation can be carried
out on the ingenol compounds using methods known in the art of synthetic chemistry for
alkylating, alkenylation, alkynylation, arylation, arylalkylating or acylating free hydroxy
groups (see for example, Greene and Wutz, Protective Groups in Organic Synthesis, 1999;

5% Edition; Larock, Comprehensive Organic

March, Advanced Organic Chemistry,
Transformations, 1999; the entire contents of which are incorporated herein by reference).

For example, hydroxy groups can be alkylated (or arylalkylated) using alkyl (or arylalkyl)

20 halides, such as methyl iodide (or benzylbromide), or dialkyl sulfates, such as dimethyl or
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(wherein Rl is hydrogen, alkyl, alkenyl, alkynyl,
acyl, aryl, or arylalkyl) and glycoxy. In one

WY 1AENnt of the invention, at |east one of HAVAM200&000596
not hydrogen, i a particular exanple thereof, Rl is
not hydrogen. hi one particul ar enbodi mrent of the
invention, RL is an optionally substituted acyl group
C(O-R hi further enbodlnenfé thereof, Ris
-optionally substituted al kyl,” al kenyl or alkynyl. In a
nore preferred enbodi nent thereof R nay be stralght
chain or branched and nay have u

e Ot A canbe SHBUEN B ch P, B Amrriare saborylic acids,
amﬁ{h@ﬁé&%%d alaidaaﬁﬁg&ﬁ%eﬁ i TROG SEARE %f Q%a@éﬁ d %}}ﬁg)ﬂh% Qgent.o Mycosidic

oy oup, epi cte
forfration Imayo bt @ffectod cRémtwlly,nfo@aa@pleoy)ly lg:acium thSuogenol compound

npounds, are referred.to_h s.in
wifh & GROSEHEd S04 PSRBT & PEUFILREb AR MEFRT BTINEHG BY hilogatation for
coﬁﬂh‘ﬁ%%ﬂﬂ? the I%Jflrd)}@l%@ el oyousy %@the@ug&ﬁlﬁicﬁ?@rl groups have been
mbodi ments ‘'of t'he i nvention one or both and R
blesked hyd peagestingReeonets.R Adipratiselys @lyrosidaefomprtier ey be effected

en%e};m%ljﬁgﬂ\g Hgilﬁg)% a% :i)?igtegé#]lygq?sygl%ngfe%g? 99& ybﬁ)lpéal&ﬂgse dependent

rox

galﬁSt@@ﬁtr@%s}feraé&alﬁEUml glueskh aldp errizhts gl@éottdmfdrme Mreferred C-1 linked
compounds for use in the described nmethods ar

saqchwwar@ (HFAPOPRPEDYTORRSOSALBITC (SHEEH Y S§t"§ﬁb‘éflh%ﬂlés Lipked to the
in i‘éfé 18R éf 0 I1 f&hé h&ﬁcf‘e c&ﬂeﬁ%neﬁ'ﬂﬂmbenng) to form
ceut i ca

acceptabl'e salts and prodrugs
antabety}ebtﬁkagR4 E_;xeﬁipllary Bsynahalﬁdel%grau]gieinahlde Reducin@igugars such as glucose,

I‘lbggf_, (a?)éa@;%g)ts%/ : l(hsgf rr;lgrluma épgglglg(tztgses each belng linked to an oxygen atom of

the ingenol compound.

Sulfate, sulfonate and phosphate groups can be prepared by method known in the art.
Examples of R' include hydrogen, C;.¢alkyl, phenyl and benzyl.

As used herein, the term "alkyl" denotes straight chain, or branched alkyl, preferably Ci.20
alkyl, e.g. Ci.10 or C1.5. Examples of straight chain and branched alkyl include methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, #-butyl, n-pentyl, 1,2-dimethylpropyl, 1,1-
dimethyl-propyl, hexyl, 4-methylpentyl, 1-methylpentyl, 2-methylpentyl, 3-methylpentyl,
L,l-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,2-dimethylbutyl, 1,3-
dimethylbutyl, 1,2,2,-trimethylpropyl, 1,1,2-trimethylpropyl, heptyl, 5-methylhexyl, 1-
methylhexyl, 2,2-dimethylpentyl,  3,3-dimethylpentyl, 4,4-dimethylpentyl, 1,2-
dimethylpentyl, 1,3-dimethylpentyl, 1,4-dimethyl-pentyl, 1,2,3-trimethylbutyl, 1,1,2-
trimethylbutyl, 1,1,3-trimethylbutyl, octyl, 6-methylheptyl, 1-methylheptyl, 1,1,3,3-
tetramethylbutyl, nonyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-methyl-octyl, 1-, 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-,
8- or 9-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-
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In a particul ar enbodi mrent of the present invention
the conpound is ingenol -3-angel ate. Reference herein

WQ Yo8/iHd¥nol - 3- angel ate" includes natural |y oRGHAVHES/000596
as well as chemically synthetic fornms. Alkylation,
al kenyl ation, al kynylation, arylation, arylalkylation
or acylation can be carried out on the ingeno
compounds usi ng net hods knoME7ln the art of synthetic
chem stry for al kylating, alkenylation, alkynylation,
arylation, arylalkylating or acylating free hydroxy
roups (see for exanple, Geene_and Witz, Protectiyve

K yélgkgl.@cyln 1@298311: é->Syn-h ESP%§'6§1§’§QﬁCYh/&r,C%; 3A&v,a§70(gcﬁ-propylnonyl,
n 'y ; c I,
- A BN Y A S SO s

to whneriilyane "propgl’p tnayld bty dt eiilh beyundefstvaehthey thiFoen refer to any of
ex | e, .hydro roups can_ ,be al kyl at ed r

StrEGY DreAnR ot st Tarnert yiire Smplantiet) (Rl sl growp may be

opB&ENyasustaiddd Hyogfé@ &r( Rlord Ipaivhar @l!iﬂsﬁﬁj)efntso hs diediki Yllefined. A
S

ulfates, such as dinmethyl ordiethyl sulfate.
"cyndaaligil! groupana byclisfalled geanpioyf at leasitieanborygtoms, e.8. C3-Cs, such as C,
approp~i at r.ooxyl i Cl-Gk | Ghn ' d ' .
2B RE SRR 5y 1AL i Shheseic
grai@eRtich & ¥oasprdpyl, tadlomitylo oydtepenod, efdlatnixel] cycloheptyl, cyclooctyl,
chemni cal | i/ﬂ far exan&lﬁ;, by reacting the jngenol )
cyelengirycladesyl and ths Beq oft cyeigalkyt giaypumay booRiganay gupstituted by

i ogenahien for coupling with
On?ﬁgnﬁsﬁg%%&%j %@Et@gﬁ %)%égﬁérgr?&ps and t he sugar hydroxyl
groups have been bl ocked by protecting groups.

Alterpati , gl [ ti be effected
T o Fhek | O RS SSishP a5 1ra B BB et R SR ap ganehed or
cySIHE mﬁaﬁmm%@i?- galdasd Qoktafene EeBhst IghAchdou! tof dRBbAT @adle bond
and UDP- gl ucose dependent gl %,cot ransferase. Preferred

inadnding j gikdanisalbst meanode di- aere ROty cHgAgEed Rl refnexdoalkyl groups as
sacchar.i sugar st t i&h i I nke e
G AP oS M 5 e 3 T At
indade hiaw 1, ddly(, comediyiiviayialbutedpl éso-bgnlp 3fmethylahrbaeryly Il -pentenyl,
| i nkage.. Exenpl ary sacchari de grou%s i ncl ude reducinq
cyg]@gg}tgnguéﬁneggylgqyg}p‘pg@t’enyl, 1-hexényl, 3-hexenyl, cyclohexenyl, 1-heptenyl,
3-heptenyl, 1-octenyl, cyclooctenyl, l-nonenyl, 2-nonenyl, 3-nonenyl, 1-decenyl, 3-
decenyl, 1,3-butadienyl, 1-4,pentadienyl, 1,3-cyclopentadienyl, 1,3-hexadienyl, 1,4-
hexadienyl, 1,3-cyclohexadienyl, 1,4-cyclohexadienyl, 1,3-cycloheptadienyl, 1,3,5-
cycloheptatrienyl and 1,3,5,7-cyclooctatetraenyl. An alkenyl group may be optionally

substituted by one or more optional substituents as herein defined.

As used herein the term "alkynyl" denotes groups formed from straight chain, branched or
cyclic hydrocarbon residues containing at least one carbon-carbon triple bond including
ethynically mono-, di- or poly- unsaturated alkyl or cycloalkyl groups as previously
defined. Unless the number of carbon atoms is specified the term preferably refers to Cz.z0
alkynyl (e.g. Ci.q9 or Cpg). Examples include ethynyl, 1-propynyl, 2-propynyl, and
butynyl isomers, and pentynyl isomers. An alkynyl group may be optionally substituted by

one or more optional substitutents as herein defined.
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ri bose, arabinose, xylose, mannose and gal act oses,
each being linked to an oxygen atom of the ingenol
WP bIAY. Sul f ate, sul fonate and phosphat e grROFHAURIES 000596
be prepared by nmethod known in the art. Exanples of R
~include hydrogen, Cl-6al kyl, phenyl and benzyl. As
used herein, the term"al kyl" denotes strai ght chain,
or branched al kyl, preferably C1-20 al kyl, e.g. Cl-10
or Cl-6 Exanpl es of straight chai n and branched al kyl
i nclude nethyl, ethyl, -propyl isopropyl -butyl
The:ji%q:ygf h%qu "p{igwésy atl%g%smg&@y lﬁogwpbéhciﬂny}/gape Ogﬁq fused remdues of
aroilnaff@ gl_k}&r#gte%%ﬂ hng%y&&h?yﬁf?ﬁng;%héé of %t}lﬂﬁkhiﬂk R@eA biphenyl, terphenyl,
- yl butyl
que&_?r@hmydset hlyaﬁhff.hﬂ,l mtlzhy:drmmphghyﬂ),ut yamthmo@lyl dihydroanthracenyl,
ben%laui h%' ki ﬁw;ﬂﬂgﬁﬁh rg%ﬁ%phlxregylh@ﬁﬂmnﬁg threnyi idenyl, azulenyl,
chr%'&n@l/' Prxtked ﬁy?nﬂlddetﬂhiﬁsﬂ%ﬁﬁﬂaphtﬁyﬁ .ﬁihl’ﬁejllfgtbmﬁiayme optionally
4, 4-di et hyl pentyl, 1,2- dinmethyl pent
subfttgl.tqgi bmwrg@@;p@pnoqal 4ulzfit1ﬁg@pf$ﬁs éqaﬁned
1,2,3-trinmethyl butyl, 1,1,2- trinethyl butyl,
1, 1, 3-trinethyl butyl, octyl , 6-nethyl heptyl,
Th]: -temi ha)dyh etmhytes a]grdupBC(D) -Revhaoimtth yhrbbld: ylhydmgﬁy,lalkyl, cycloalkyl,
? mat hyl - o Plé 8
all@lnyls al]@m% zﬁglapw or 1ary1 residye. ’ﬁl“ﬁ%?ﬁl ag,)fl 1n(alé1 <§I|fornyl straight
chgm’ oi3 braflched® alkaﬁoyl (e g. a@gj 20§ E‘Eﬁ}hh)ék nﬁ@é/c&l’ prop ar?oyl %utanoyl 2-
- or 6-ethyloctyl; , -propyl ertyl
mﬁhﬂpmﬁanoﬂ; ,peatanogl, | 2 A-dlmgthylpﬁopanqsyl ]&xagpyl heptanoyl, octanoyl,

noEano % élelcggg}x, ﬁnc%f;arg)ybrdgéy?agg% Fnd%anoyéo{egﬁldeectapté{}l/ln r}fadecanoyl

heﬁa@é%ﬁfdﬂ ept Héé)tadlacﬁﬁ)m y |1|S>@iéwts‘chan|691d g C hbnadbcano’%'i 3.nd Aicosanoyl;
cyq,]oalkglcarl:@nyl such g -cgccz)lrgpqqpygeg@9zyluc%cﬁ%2tyicagbonyh cyc]gpergylcarbonyl

an? g&l%g#f%ﬁ%&prpf%lstra%’c c]i;]eﬁn Ppﬁraﬁcwtea:ﬁgéﬁgkﬁﬁ %( (fz 28rsuch as angeloyl
antedreylr adtht & bereylaltblyoysandonayytdy]l. "Thet Rl f'esxdhe Jmayt be optlonally
ﬁ/i [ | ge ndeg ciﬁod that this can refer to any of
substiaicg e deKSFRAL A8 and cyclic i soners where
appropri at e. An al kyl group may be

An arylalkyl group is an alkyl group as defined herein, substituted by an aryl group as
defined herein. In one embodiment, the alkyl group is terminally substituted by the aryl
group. Examples of arylalkyl include phenylC;-Cyalkyl such as benzyl, phenylethyl,
phenylpropyl, phenylbutyl, phenylpentyl and phenylhexyl. One or both of the alkyl and
aryl groups may be independently optionally substituted by one or more optional

substituents as described herein.

The term "optionally substituted" means that a group may be unsubstituted or substituted
by one or more, same or different, substituents. Optional substituents for alkyl, alkenyl,
alkynyl, aryl, arylalkyl, aryl, and thus acyl, include: halo (chloro, bromo, iodo and fluoro),
hydroxy, Cis alkoxy, Ciealkyl, Csecycloalkyl, phenyl, nitro, halomethyl (e.g.
tribromomethyl, trichloromethyl, trifluoromethyl), halomethoxy (e.g. trifluoromethoxy,
tribromomethoxy), C(O)Cisalkyl, amino (NH,), Cj.calkylamino, (e.g. methylamino,
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optionally substituted by one or nore optiona
substituents as herein defined. A "cycloal kyl" group
WQ 0318yl i ¢ al kyl group of at |east 3 carbon REToME2008/000596
e.g. C3-C8, such as C3, ¢4, C or C6 cycloal kyl .
Exanpl es of "cycloal kyl" include nono- or polycyclic
al kyl groups such as cycl opropyl, cycl obutyl,
cycl opentyl, cycl ohexyl, cygLQDeptyl, cycl ooct yl
cycl ononyl, cycl odecyl and the Iike. A cycl oal kyl
group may be optionally substituted by one or nore

ethygﬂmgggands]grgg%gwggqgtes]&a ;a‘ggl%]g"%rg’s egélo lp)érhe : erdg%m/lammo and
dippbpyAhaio), C@{@Q%ﬂﬁﬂj tRio (SK§hh&Ch %ﬂkﬁﬂﬁé bag opt10na1 substituent

resi dues” con al ni ng at ['east” one carbon to carb
alsd dudlidesbiba deplacinuait rmg? aeCHly | gsotipe by laycareony! (Ca) gﬁ@up or may be a

ol.y-uns rat ed al k or cycl oal kyl groups as
m%‘?yéé? zaiylf ‘f??é‘/dgr eferably C2-20 al kenyl (e.g.
10 or C2-6) . Exanples of alkenyl include vinyl,
aII , l-methylvinyl, butenyl, iso-buteny

It 3&}1@9@ Hwagglz@qtt]@%ﬁunng Sﬁ@h@t@nw sengwt]@%t@mr@qﬁﬁes for the preparation
oflmgFﬁﬁg)?e &’so gﬁﬁtgﬁéfatﬁdlbg ﬁﬁeg%éent 3 ‘g)g%’ éc’nmrly be necessary or

dss;talbleaot;ﬁmtysbt othen ﬁ,mengrﬂlal ﬁeupsn\ehych msy e rreauyilvp or sensitive to the
1- decen% 3- decen

relact;@np%rn %Qﬁ gﬁ}ﬂtlon ]poéd@}c)ﬁ b‘B& agap e%ltablf @oWgQg@lgEW for such

ﬁlﬁct‘ffonah%}‘(ﬁﬂ)'seﬁé’ lknown3nGUE s Hia9 e used in accordance with standard
4-cycCl ohexadi enyl, 1, 3-cycl oheptadienyl, 1,3,5-

pmytmeo heps auseide hyﬂema nidie 1teBm5 "ﬁrotqsztjn@ oBoED bt fo%Iﬁy to amnintroduced

al ke t '] tol
Gt TP b RS R S B el s
pld&kBhS drbpst ehidmeéthddsnydr tHéanpisetlagoo4pd SubssR@nf r@Mdval at an
strai ght chain, branched or cyclic 93[/9drocar bon

appeeprinRsagore aTeH kg wat( ré@@tandr@féa]r BHuR s bon triple

bond i ncluding ethynically nono-, di- or poly-

unsaturated al kyl or cycloal kyl groups as previously
Thigireseatinveitidsasd fe@tmmt;&dsdmgs cﬁlmgerml abmpsunds. Any compound that

specified the te r ef er.abl, fers to -.20
is a prodrug of an ingeno co pound is Wi 1n € scope an spmt of the invention. The
term "prodrug" is used in its broadest sense and encompasses those derivatives that are
converted in vivo, either enzymatically or hydrolytically, to the compounds of the
invention. Such derivatives would readily occur to those skilled in the art, and include, for
example, compounds where a free thiol or hydroxy group is converted into an ester, such
as an acetate, or thioester or where a free amino group is converted into an amide.
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
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; Cjgalkoxymethyl esters, for example methoxymethyl or
ethoxymethyl; Ci.galkanoyloxymethyl esters, for example, pivaloyloxymethyl; phthalidyl
esters; Cs.gcycloalkoxycarbonylCi.salkyl esters, for example, 1-
cyclohexylcarbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters, for example, 5-methyl-1,3-
dioxolen-2-onylmethyl; and Cigalkoxycarbonyloxyethyl esters, for example, 1-
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al kynyl (e.g. C2-10 or C2-6) . Exanples include

et hynyl, 1-propynyl, 2-propynyl, and butynyl isoners,
WRHES/pEAMy Nyl i soners. An al kynyl group may beCT/AU2008/000596

optionally substituted by one or nore optiona

substitutents as herein defined. The term"aryl"

denotes any of single, polynuclear, conjugated and

fused residues of aromatic hyglrocarbon ring systens.

Exanpl es of aryl include phenyl, biphenyl, terphenyl,

quat er phenyl , napht hyl , tetrahydronaphthyl

nt hr ace i hydr oant cenyl benz nthrace [, .
meHOR YA mﬁweﬂw} 9’%@%?4? Bfyimotionab gyt ncieamies (see, for
exan%ﬁe,yhdv agialsenyi 9790}20>’§@9"YK?'nclfr gfar &zseder%ﬁhesl e, uﬁe example, J.

phenyl and napht hyi roup may be optronally
Phemitnsici.t U98d 60y1 &iﬁeC@hderH etml) (Sm:hiff basss (set.ufon exanggle, US Patent

NOC?’%?é E69$a%1' P I%Hnlg']o a:{%ﬁg Saeﬁ%?tgf{eﬁq%gs @ gfo%ﬂp Smyth, R. et al),
ox@%ﬁhﬁh@h l(yéa, faf kiviple, 91 lﬁhawh Sef, yﬂ%Bka q:z9@,rydhansen M. et al),
resid | es of acy i ncl ude f stra

Mashighiba6ts GPatb @@nml%ahé’;hrm(t e5a. 1980, é&)%&ﬁdggard H. et al and J.

, r U )
Amge%?{eﬁn 69 0? ?g@; %1 %rlegt%h )E/%%Et?to 34N oy?tné?*ﬁ li%a n (5)( &% @ﬂﬁfl’ henvatwies (see, for
exanpland ylPharmO Sa“n 0981, 70¢835) BdnsaluBdercah ayd N—d\oy[bxy)aﬂgyll derivatives

anciwrl guégtgg g, fo Etg{sgrg&gcgg\&;{ e g@g@aﬂgyﬁ@ Bodor, N. et al, J. Med.
Ch@ﬁ’an@gﬁ a0y b3 A ek t6RS IO QY L, JCMQJ:Z OGhésy.! P%?b‘PG,V%OSK?élg@SM et al,

cyCl opropyl carbonyl cdycl obutyl car bonyf ,

Uscmtbmt@émﬁ ﬁBéﬁﬂ&ami/V Medl Cheol. ,olr%%thsBrlleﬁ%ZL Al@ianéﬁ:rghtel‘ al). Other
cha

cofiatpng s Gstiea o e SERRen, L foayiioy bf I ERgarmes are known

in AP RN areT BEcROEE Sfofl WRaiiBle, e WL 0012841Y Buhgh i eredmgS H.
as described herein. An aryl al kg jg{ oup i s_an al kyl
Bugel gangd.died- dElsp‘ﬁ@rdS%@rrCéuPnlbl@l%%tlu9 o Mathegs inEapyiolepetdy 309-396,
d 0 sl a
K. Aidieh ped §<{e§hg Bibss? @gg%%@g}w 1% bbsxfgglx A Development,
Krogsganyd-ladrkan aridd| Bdedgabhed)HIQ Chifal Xyl IQJJQHI (499 Deﬂdydn,ced Drug
h | et hyl
De%vgrg;yReevzev% 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.,

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
pharmaceutically acceptable organic acids such as acetic, propionic, butyric, tartaric,
maleic, hydroxymaleic, fumaric, maleic, citric, lactic, mucic, gluconic, benzoic, succinic,
oxalic, phenylacetic, methanesulphonic, toluenesulphonic, benezenesulphonic, salicyclic
sulphanilic, aspartic, glutamic, edetic, stearic, palmitic, oleic, lauric, pantothenic, tannic,
ascorbic and valeric acids. Base salts include, but are not limited to, those formed with
pharmaceutically acceptable cations, such as sodium, potassium, lithium, calcium,

magnesium, ammonium and alkylammonium. Basic nitrogen-containing groups may be
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phenyl propyl , phenyl butyl, phenyl pentyl and

phenyl hexyl. One or both of the al kyl and aryl groups
WhYs/bH49Independent | y optional |y substituted RCIHAE208$/000596

nore optional substituents as described herein. The

term"optionally substituted"” neans that a group may

be unsubstituted or substituted by one or nore, sane

or different, substituents._£ptional substituents for
al kyl, al kenyl, al kynyl, aryl, arylalkyl, aryl, and
t hus acyl, include: halo (chloro, brono, iodo and

fluoro hydrox Cl-6 al koxy, .Cl-6al k
q“@erﬁ‘é i seh agsheriyl lowgr Ayl hakde, rﬁéﬁ%w rpgthyj, ethyl, propyl, and

cﬂfo g‘x?ﬁ des tahﬂ q{ﬁ# P QTR su1fafes FilkdOd: ﬂv@é}ﬁ ’dlethyl sulfate;

I"onet dxy dromet hoxy, tribronorfet hoxy),
and?()th)eﬁl 6al kyl , am no (NH2), Cl-6alkylam no, (e.g.
nmet hyl am no, et hyl ami no and propyl am no)
di @ gal kyl am no (e.g. dinethylamno, diethylamno and

The 'chn?BMﬁ(ﬁrGﬂﬁ% am@%bﬁ nfa$%elin@ridtdihe friH GitHePl tilee compounds

hi o. An optional substituent also includes the
or pR mla@t@sréfm exAmpe, O wataupe. By deatesa pheheaminor oy gagicoippvests such as
I r

i FBE sl Pk I bR R afe G 18U of brefirbienfhvenion,
Mahedess esivitiun titegdperfigriaionanwithin tigem| for caxpmiptedtecrystallisation

cont enpl at ed by the present invention, it my be

fromp g6BE9LVERL. desirabl e to protect other functiona

groups which may be reactive or sensitive to the

reaction or transformation conditions undertaken.
AsSusetlaliirein pthe tvewtl i "igatirgd uprs"tfeatmeni’t nefersniot the nagregsiom palimination,

re k n the art .and be used j.n accord
peod ot QR P HE T LB TR Eelion TSt Surtace area or
voluPh)! &CSthére/ i RYPed déc@efa@é f dif, aimbst éth,Eitiﬁﬁﬂrate of the lesion(s).
functionality which tenporari I y renders a particul ar

functi onal group i nactive. Such protecting groups and

Thgl? ng?e op morQ bo n’?en?g lof“tﬁe {ﬁvﬁﬂgo SL{R@ ?1%1 SFbn eéeﬁgp X&hpounds in

A3t OprT ate stage a een
treWvitig 1esibod Bw Sit) magy. advantageously promote or improve the rate, degree, extent 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 further embodiments, the warts
may regress or may be eliminated without scarring or, pigmentation changes. In further
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
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
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
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The present invention also relates to prodrugs of

i ngenol conpounds. Any conpound that is a prodrug of
WeH0s/hgéNol conpound is within the scope and SHGTAV2088/000596

the invention. The term "prodrug” is used inits

br oadest sense and enconpasses those derivatives that

are converted in vivo, either enzymatically or

hydrol ytically, to the conmpomnds of the invention.

Such derivatives would readiTy occur to those skilled

hi the art, and i nclude, for exanple, conpounds where

a free th|oI dr ox roup is converted into an
10%§t1%r0r lesfe An gl &my}aeem pdimegs, thgileii(erhayp agefpee agea of about 75
or G%B(gqbQRmQBPEQ is converted into an am de.
r‘ocedures for acylating the conpounds of the
‘invention, for exanple to prepare ester and am de

rodrugs,
THE vt e 0 O A UM F b B Gt praan pipiiioma virus
carboxylic acid, anhydride or chloride in the presence
of a suitable catalyst or base. Esters of carboxylic

Thug | sib{estsr which) mgy dgpiseaigdeing pesordanae evifh theepresenjipygntion include
' I
mﬁ%rhﬁlpa%esgt\)nget on rré'rﬁsh yﬁm&%sg %}g&%{!ﬁﬁrﬁ%s (ﬁt%fu%ﬁr?g CJV\er, horses, sheep,
pig- aal lganey| c(@%r)ﬁmidﬂyhmﬁﬁtlse (ifclufime éo@RbR, rabbits, guinea pigs), and
pi val gyl oxynet hyl ; phthalidyl esters;
cattyegwild | NS K yleahoriony| Timalsauel|asgebbitss micey rafs gica, pigs and
haﬂnst fy Qlleo.lﬂ g@ﬁ%‘i’dﬁéﬂ 9§¥§é}h)ﬂa prov de a convement test system. Non-

dIOXO est or exanpl e
mdinmuiﬁdwdpebmé%suoﬁlasbu‘derm@hmlgﬂamﬂtﬁph maynalso be contemplated in certain

rr?% 6a| kog,%‘%? f bon 1|81)‘?§yetlgﬁelc %}Sagga:l%ggf gefrf ﬂr{%ﬁa ﬁgﬁe%éinlas an individual,
c r BHcipidi. 1SU6)edfan, afli t%@@w HbaFiXofiR | verus originatin
pa 1&3-&%1'%2%0'% 1979 Sﬁzjo SG%FTbenC ?lﬁ s s
frosm arﬂlffg@n‘( gnesiesf o g. mrqpp@es gransm;asim hgjbeenl@pltmeg@d for bovine
a,il galdmell H et al), Schiff bases (see, for
Paghd SUS Patent No 2,923,661 and Antimi crob. Agents
Chem)t her 1981, 19, 1004, Srryt h R et al),
oxazol i di nes (see, for, exa Pharm Sd,

1983,
Theoingqned £0mpgHBdS atf, adppinister }0 ﬂWaﬁth%‘tﬁ 156%@@13?‘%’@@1%' 0p ireatment
eﬂgF@\?ﬁgﬁguﬂts. PO&tMe offectbveSinodids 64 adEidRa8h Qdoddgeflind dosing

regimens can be determined by the attending physician and may depend on the particular

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,
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
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
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Am Chem Soc, 1959, 81, 1198, Cottstein, W et al),

hydr oxynet hyl derivatives (see, for exanple, J. Pharm
WO08/19891 70, 855, Bansal, P. et al) and PCT/AU2008/000596

N- (acyl oxy) al kyl derivatives and carbamates (see, for

exanmple, J. Med. Chem, 1980, 23, 469, Bodor, N et

al, J. Med. Chem, 1984, 27, 1037, Firestone, R et

al, J. Med. Chem, 1967, 10, 1960, Kreiger, M et al,

US Patent No 5, 684 018 and J.7” Med. Chem, 1988, 31,

318- 322, Al exander, J . et al). Qher convent i ona

procedures for the sel ection and preparation o

frogy et QOMNGe e e 8 PoRhIGH PR Waightafer Gsgnpls @bout 0.0005, 0.001,
0. Gé)% 06 b, of QL0 W, @.0750 0\40001%2841%90 2DBIsuR ©5% to about 0.5,

Prodrugs, H’ Bundgaard, Ed., Ei'seVier’ Science
1.0P2H ¢rsheYes ,In 288 Embmntmdsf fha 1ﬁmnymlthgmgem coﬁ@@u@@ﬁ; ingenol-3-

ang5loft TRGRE Lt S Sy S 100t et A% T Haer Hnipgdiment the

m%dﬂlj&ﬁﬁ?cﬂmd'zﬂﬁ,exgﬁﬁﬁtlﬁgerﬁhl-%hd clh ibPresedOfilan ariéianFalout 0.01
| verémRew ews, 8; § 1992); Journal of

to aimrt Redeul & airthse e@h@@mem?the@eﬁ ﬂ(lqmsst}ol cpmppwil §aely @5 ingenol-3-
angéltajt%,]lﬁe Efle an C em Sl%ll‘lt o%%%%—bé %)g%?)g 15%, h(%}(%/a%oﬁtto ?‘l/o

Action, Chapter 8, pp352-401, Academc press, Inc
1992. Suitabl e pharmaceuytically accep tfilbl e sal

The dRgsBghermpPeRds ey b FEARateFRS M AP SR 8)%@@1 %*flocallya e.g. by
to;HQzﬁr gﬁgl &ibh ?@'ah&/o?ﬁfé%?éaaéﬁh%uh&‘iﬁg AL IGi Ay 1ﬁjé€tlibrﬁ§1to the lesion.

oric, huric, phosphoric nitric, carbonic,
In kpamcular suaxhp]m of t}wrmivhydmo Breaimzencd cbnipoumt isszdmigistsfed by topical
arna% caIIy accept abl e organi c aci ds such as
iGefiop. OBP 'Thic, butyric, tartaric, maleic,
hydroxynalelc funaric mal ei c, citric Iactic muci c,
gl uconi ¢, benzoic, succinic, oxallc phenylacetlc

Thveneiiot ok APHGR ef the Jrienaal RO, b Recsesrely iR bies application
of ‘:’L%frﬁl}ﬂg i qutHL ?rh%ﬂﬁ!)ﬂr for an%?c"ciq‘ &)i'ogclmgcg Lﬂ(% %F‘hxcea o?%g{l{é%ﬁrlfaé:e affected

steari c, eni c
with one or more lesions. For example, a suitable 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
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 into or coated onto an occlusive
dressing which is then placed over the affected area. Petrolatum may be spread on the skin
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
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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ascorbic and valeric acids. Base salts include, but

are not limted to, those forned with pharmaceutically
WQREBIIANl e cations, such as sodi um pot assi urRCT/AU2008/000596

[ithium calcium magnesium ammoni um and

al kyl ammoni um  Basi ¢ ni trogen-cont ai ni ng groups nay

bequarternised with such agents as | ower al kyl hali de,

such as nethyl, ethyl, propybhs_and butyl chlorides,

brom des and i odi des; dial kyl' sul fates |ike dinethyl

and di ethyl sulfate; and others. The conpounds of the

i.nvention y.be in crystalline formeither_ as the
lastipg drom wpirladeys o fevasl pepls. pr aptlg]ﬁg Sged Grsuligesttected or a
sighiffant AAALERRY in We Gfe SRMTMRYPBPIHe 19961488 hehiSHEN TASeneral, it is

al cohol's) and it is intended that both fornms are _ .
contemplated thet $eofvemolativhavifrtesanplied ronertoifonr tivdes ldeidy OVith a skin

spl vati.on are generally known wthin the ar for
pof ot B uE e Fh s B B BuinguR e oRige body surface
thréggebub @raeh g déiRRrypérthd, typRailllynifl thefangé be8tteTDthoufsghd eplaced as
to the regression, elimnation, partial or full
neeaseyal or detachnment, clearance, reduction in size
(e.g. surface area or volune), or otherw se desired
decrease in size, nunber or gromh rate of the
In haweferned embbiinsent iofi tlenmverttiomothe iegdnoH compdusdefard hdministered, i.e.
inventi,o the use of ingenol conpounds ip treating
applish GrricliateiB Sty HIRSHPRoRE GERYPIST BKEGtas SYhoiepF Bl surface
ardal$t th@i&jord eﬂ{eeir?rl%erﬁ%tc% oMdsth&Ebd B8l Upplied in any suitable form
el mnation, renpbval, clearanc€, reduction in sizé, or
inajuding wokitions cmadsiens (pikinzeatey rwateihineqil, cacgosolsuerhams), ointments,
l.esipns on_th ati.ent, hi Jfurther .enbodinents,.the
patiE5, B05ng "patifert bR arT ot SRARKHIPRE, fnd 'Mams may b
prépfaddd $018s & corlthifl TRdEGhés MicSRRIASEd/of thidrosphlfss. Suitable carriers or
enbodi nents, once a lesion is treated and el i m nated,
additivee dnelnde rmainere eil.i piopHipne nelyealsinghyoxyetliylege, polyoxypropylene,

el RS T G5, B LAGELLT s BB oy i

es1’o e nece
2-éadyldodtinalneyolodsarin, toprpylirteholf ethamil,0henzyd akohbkbwad water.
a desired .
Altematlsve{y, 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.

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
carriers, coatings, antifungal and antibacterial agents, viscosity enhancers, ﬁlrh formers,
dermal penetration agents, surfactants, isotonic and absorption agents and the like. The
carrier for compositions contemplated by the present invention must be pharmaceutically
acceptable in the sense of being compatible with the other ingredients of the composition

and not injurious to the subject.
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overall therapeutic effect such as elimnation of al

| esions. Areduction in the size or growh rate of the
WQ W88/6H4%1can be quantitatively determ ned by rRGEEAVI0NS000596

the surface area of the |lesion. The surface area nmay

be determ ned according to the fornmula: Length x Wdth

x TT. Whilst the lesions to be treated may be of any

size (surface area), for exggg[e, havi ng a surface

area greater than about 500 ©r even 1000 MR, in

certain enbodi nents of the invention, the lesion(s) to

be treated advantageously have a surface area of, about
Fopmplafipgs of the daventigns may iRptiopalbo GORBH & PREPREFUticAdy acceptable

. i r. F .
w53 o0 80, 248 Al O sty o
forlvanlaticar suasftadehibit éa spfeadibeyondibe site 80gpphiGatoom. 14 filmfooner, when

5o IR B A 5 REAR iRt TSR removal of
theSative G SrediBhCIMANRYPDR i EOREAAVIkH{HRGHE HeRRGeadd! Bdliteons that dry
present invention i1nclude manmal i an subj ects: humans,
to Frrmyafiee are sopetimss kefamsedgl as peinte| udi ng cows, hor ses,
sheep, pigs and goats), conpanion animls (including
dogs, cats, rabbits, guinea pigs), and captive wld
Oiamehtd, Sas isatvell diromn anitebs cfupharamceaiehl fomulaton, are semisolid
pr%ggatstiqgg l‘éllﬁagf}l??) %g?a(ylg(n‘tgash ggé%{rémar e@gltostg?g}oegrtﬁfe% 8ér(1ex9atives. The
ROBIREL LS REGS GedS HERi1PBe BhfiESiate8 B hARSIQAN the art, i
Sp%“liqsﬂarmy al S(S) be contenp %ﬂt e%lg#}?] cgret gqgllr']{ enbodi nment se 18 0ne
thasfwitl peovidey EmtoptimunAdsigliieiverynand, pteferably, wall pravate fooother desired

her ei.n. as an .j ndi vi dual atje ni r _recipient.,.
chg@rs‘ﬁeggchaﬁavyeltag.ga,f W%)’ig?récafp i tbﬁ Iﬁgé..p z‘bsi ‘F/’ﬁ%ﬁ&xe.& cptiiers or vehicles, an
oitficlt Batd BBodld WO shedtl fstBlc MonSPRRINGS and® nBnsenkitieing. Emulsifiable
speci es transm ssion has been docunented for bovine

oilﬁm@m bmg, pe lsowIrHps abﬁgbwm gi@@m@@ Pases, g?rgain little or no water and
in@?@a? E(ér:]tee&g%pie? hycfr&ys%a%%t s'uﬁattep egxﬂl‘gfﬂf&l‘scﬂﬂo}ﬁnorand 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.

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
aqueous phase usually, although 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
are semisolid, suspension-type systems. Single-phase gels contain gelling agents

distributed substantially uniformly throughout the carrier liquid, which is typically
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effective anobunts. Suitable effective anpbunts for

adm ni stration (dosage) and dosi ng regi nens can be
WQo¥iHi#Ned by t he attendi ng physician and nmayPépEHES/000596

on the particular anatom cal site or nature, size or

nunber of the lesion(s) being treated, as well as the

general age, and health of the subject. Wile it is

possi bl e for the ingenol conagund active ingredient to

be adm nistered alone, it is“preferable to present it

as a conposition, preferably as a pharnaceutica

conposition, wth one or nore harnaqeuticalk% .
aqueons huhpise niefierablncentainpsaicahod sishas dsaprony) alsphelnang, ggtionally,

ﬁlates to the use of an ingenol conmpound or a

p armaceutically acceptable salt, or prodrug thereof

in the manufacture of a nedicanent for treating a

‘cutaneoys |lesion ¢ ed PV. Medi canents o
LofighO0eh h et Sorse gL eosmetEREsTtimih bregreigys to be applied

10 in

o PRI e RGANDhe @A RN M bR rflrins
wlmhe$cdrdr padtidnd du¢lnding she tabt@vec@ﬂrﬁpbsﬁr@ rpme@tolm @ ater tdgerlcohol base.

o PRSP ARl P 34 BRGHH comori

a IQ}uQD&ﬂy EmORZM, 0fGh& Bf-in-Wvdtek, tyPe. ORGs géhePflly fbcBskary &aﬂthe insoluble
125, 0,15, 0.2, 0.25 or 0.5%to about 0.5, 105
maét‘.er g1 adgtiqmbe ﬁéelé!rﬁ%‘éP% hotigs YL tynicadhy Gopiin sppending agents to

prddid8 MalteC 1 EE&MGH% % 84!@19 &l Qém (t) gt%'eﬁltl q‘o? ot Eﬁhg' Ahd3blding the

armunt of a to a In a

activdapdhniarcontabiewith gersiin. corrpound, for exanpl e
i ngenol -3-angel ate is present in an anount of about
0.01 to about 0.2% In a further enbodi nent thereof,

PabiB€ at G801 AFRBY FTehmS HEWhh thBRAG¢ 2 ntglﬁgﬁi h@ed in a suitable
maybe present in an amount of from0.05 to 0.15% such

bass Rémsuding ondhe Witere afgesbisecpasiss araidivides bg@veen fatty pastes or those
fo ch
magid g'o%ﬁmtg[)eﬁ?qu? a eé}l.? g%l% agﬁ% Pg I?n dﬁg pfflﬁé 14 &%Hm& 'petrolatum or

hyﬂifdii)hﬂkbnﬁétﬂﬂatuﬁlhﬁr kigsiik&l OThdbypastey sRHE drom rsﬁlﬁglé-bﬁase aqueous gels
l esion. In particul ar. exanples of the invention, the

SENPTgRY BICOMR9HE® eﬁaomn%tbwicﬂitﬂ@@r@dhw & 57 Rase-

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 isopropyl alcohol,
benzyl alcohol, 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.



10

15

20

25

30

application to the |l esion. The nethod of delivery of

the active agent may vary, but necessarily involves
WOHEs/IH4 on of a fornul ation of the inventi orPGIgAU2008/000596

and/or in proximty to an area of body surface

affected with one or nore | esions. For exanple, a

sui table formul ati on such as cream aqueous gel,

oi ntnent, paste, plaster, or,4otion may be spread on,

and/ or around the base of, the | esion or |esions and

‘optionally, gently rubbed in. Simlarly, a polyneric

or ot her bioadhesive formnmulation may be spread or

dabbed on the | esions hi another enbodi nent, the
M1?rﬁfe'sva?e @H?\Qﬁ iRYe Bf 14 QJe' éb?ﬁ}ﬁ%e@%f SupRétat ﬁ@fe@ﬁ'l'e@tah%}ged so that

exanpl e an aerosol or atom sed spray. A solution

thenagolmveheapglioumijrm arhwtsmmema@lssheltb,whlﬂmﬂ@ hyylmp&xabllcyhydrocarbon

chals eI R IBITER oo GG PRSTG DIRRNE @G MiEeled R i an

aqu¥oli§ lsBRikioN %Mtanﬁﬁ? stfFERaRR| at CO AAUATHUERA YobferitidH bR 36 ah&dmicelles
into or coated onto an occlusive dressing which is

natutedky pﬂsaktedlvao@b formudgtions tea he ared Hat poyERCAR nwifh ghe present
1nveﬁ 1ead1t %o ﬁléno?atiso ?u 'ﬂije' %ertvg? Afearc"t gn'i]ca‘i Qr R{ﬂ%&&%al delivery

Tt atl on duri ng trea
sysfﬂﬁheortlht’@rh i@ﬁﬁuﬂaﬁsm Wwbeeapplitd to the bﬁ&y swiflcg. be necessary

to adm nister the ingenol conpound to one or sone,

rather than all, of the | esions. The dose reginmen wll
i imi ¥ 'onm’Qﬁt d dru
MAERERE BT oy o, IREHRERS o, TR prfa s and ame

dehvmjaesysteﬁsl dsike posordest el nnsqc}bn,smn@érsresfessdm@ally encapsulate a
| esi on tr.eat but w ll. nor ly be q

drygn <Fs dé‘é%'c?fﬁ?nl%n&ﬁn%ulﬂtb‘ﬁ’r se *cr?sipggrfﬁeﬁrtel %??rﬁlgy’f Eg%?ugh not

ne@&yaﬁ*ﬂ?' foﬁﬁéfcﬁfrbﬁ sSReHiebr ﬁﬁiﬁktatl? oc&rriHg bidcoinpgtile pblyatbrs, but may
r esul is effectéed or a significant dimnution in the

alsojbeecompdised ofehapgad ligfids sushias phespholigidac Rreppeagion of microspheres is
.
AR in b 5l B ORPEERY b ine e ot Mt 28 0,

or occlusive dressing, the device is generally

mai ntai ned in place on the bod iyrface
It 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
formulated into a composition or dressing together with the ingenol compound or they can

be administered separately.

Compositions for rectal administration may be presented as a suppository with a suitable

base comprising, for example, cocoa butter, glycerin, gelatin or polyethylene glycol.

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.

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



t hroughout a drug delivery period, typically in the

range of 8 to 72 hours, and replaced as necessary. In
WQ2088/&3191r ed enbodi nent of the invention the iBJénBI008/000596

conmpounds are administered, i.e. applied, topically at

the site of the lesion, for exanple, over the whole or

partial surface area of the |esion. The ingeno

conmpounds may be topically gﬂ$1ied in any suitable

formincludi ng solutions, enmulsions (oil-in-water,

wat er-in-oil, aerosols or foans), ointnents, pastes,

| oti ons, ers el.s rogel s, .
oS S PO e L S 0 DUBAPE S, ey oimments, s
lotoRBLRIR d[eéogfgg@me m ceI | es, and/or m crospheres.

Suitable carriers or additives include nineral oil

propylene gl ycol , pol yoxyet hyl ene, pol yoxypropyl ene,

Thggnuvesé?%// Iw1@ %gxl% @&gxnbbe e‘f\%g{% @F‘eﬁ{ﬁ a{q%’foﬁg\lvﬂl%%)pa?ﬁpqes which are

incfudedtivd e %ﬁﬁ)@@@ bf 111@1¥t@zitﬂ@€t‘>éftﬁinrhmbcﬁiﬂﬂélﬁpysf thelicwdndibn and are not to
ethanol enzyl al cohol and water. Alternatlvely t he

be ponsedrard asdimibinadhe sanprabiey prreinbpiosydssaribete f or m of an
-active occlusive dressing, i.e. where the ingeno
compound is inpregnated or coated on a dressing such
as bandages, gauzes, tapes, nets, adhesive plaster,
films, menbranes or patches. The formul ati on of
conpositions and dressings contenplated herein is well
known to those skilled in the art, see for exanple,
Rem ngton's Pharmaceutical Sciences, 18th Edition,
Mack Publishing, 1990. Conpositions may contai n any
suitable carriers, diluents or excipients. These

i nclude all conventional solvents, dispersion nedia,
fillers, solid carriers, coatings, antifungal and
anti bacterial agents, viscosity enhancers, film
fornmers, dermal penetration agents, surfactants,

i sotoni ¢ and absorption agents and the |ike. The
carrier for conpositions contenpl ated by the present
i nvention nust be pharnaceutically
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acceptable in the sense of being conpatible with the
ot her ingredients of the conposition and not injurious
WQ W08/hH4%lubj ect . Fornul ati ons of the inventi on REyAU2008/000596
optionally contain a pharnaceutically acceptable
vi scosity enhancer and/or filmformer. A viscosity
-enhancer increases the viscosity of the fornulation so
as to inhibit its spread beyend the site of
application. Afilmforner, en it dries, forns a
protective filmover the site of application. The film
inhibits renoval of the active ingredient and keeps it
EXAVHESct with the site being treated. Solutions that
dry to forma filmare sonetines referred to as
paints. Gntnments, as is well known in the art of
EXp\Piceut i cal formul ation, are sem solid preparations
that are typically based on petrol atum or other
petrol eum derivatives. The specific ointnent base to

Eﬂ?ﬁzecy ;D??{zg&tcbll@-&ﬁ%éﬂﬁe ‘?‘P_Ef’lﬂ@f?) afGficd) 3(;’31 he %Céz%ﬂthzg ?lljﬂbﬁit Papilloma

IS one that w provi de for optinmum g
Virhs |(CREV) mastaliof qutehconalvlayts inilra((GLBISBE New Zealovest White Rabbits.
desired characteristics as well, e.g., enolliency or
the like. As with other carriers or vehicles, an
METHOB®t base should be inert, stable, nonirritating
and nonsensitizing. Emulsifiable ointnment bases, also
known as absorbent oi ntnent bases, contain little or

T SRS AR RO XAy BIEIRU L Syt bosse
1) Bnis| s speoiesithdtnie stsdeptils tartmnefettimr byviREY iphaspiid OINAOpnd 2) this
enul sions or, oil-i nwat er. enul si ons, .and i ncl ude, .
PRI e pCdCTERRA] (o RaIeTony YRRV Wbt 26tPaRG, {0 oculation
(ChR st NTR ke e 7V, ArdfihGnod¥1 €5 L5 pRbrBLRE 18RE s €Ch 25. In: Zak

oi ntment bases are prepared from pol yethyl ene glycols )
O, Fandea A gditark.eamdboolueif ginimalGmedsts of anfectéins Neye York: Academic

kno in t,~are. vi.scous.li.gui ds. or sem id..

Pt D st 08 e Rt iEd Eone bty Fer R gty based
onpaBBshed igfonahtedir HRFRAORBY nadidl G0Rhizh RuRfedislpaplidatis (Whrts) 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 percutaneous route was selected because this route
has been successfully used to establish cutaneous papilloma (wart) formation 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 blade.
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



10

15

20

25

30

emul sif er, and an aqueous phase. The oil phase, also
called the "internal" phase, is generally conprised of
Wu0/b314lum and a fatty al cohol such as cetyl RGT/AU2008/000596
stearyl al cohol. The aqueous phase usually, although
not necessarily, exceeds the oil phase in volune, and
generally contains a hunectant. The enulsifier in a
cream fornulation is general4y_a nonionic, anionic,
cationic, or anphoteric surfactant. As will be
appreci ated by those working in the field of
_ggarnaceutical for Iatlon re semsoli
wi

@ﬁ@ﬁéms rYﬁF%‘éteS%} o, th%ﬂwaﬂéniﬂﬁa% éPI§8¥1§“aé%}Mt5a‘iniﬁ on each side).
L AL e
typl caI | yaqueous, but al so, preferably, contain an

R e e el B B P Shec B Y RO AP bR e e
exﬁd%ﬁfée Litds BHQALE rabYif W€ Ratictell ONSnisOBRek AFphiead #242,t ABMS Inc,
skin surface without friction, and are typicall

szoatqwm Mok, W8t It r@funbprpﬁoagafxa@xpérﬁgom ﬁatmp @89@5{) on either side of
art | ﬁh&éﬂ s1t Cl]%gb ré%gggﬁe @ﬁ% nyag c%ge?ﬂltl %ﬁe&rmg échpel blade

"ORs A & U
(#60) Stﬁeﬂﬁht@ ns ‘tﬁlﬁshs bluindBke desibnp irefoedeabloyprohmte twat prestinfollowing

ind5uleion Rabiels wpanoionLoagauh Ay B b uatly b hingad comfor

E%ﬁééﬂ}%tﬁe?’?ﬁd ﬁﬁtﬂ'fﬁ l%do% MendstRelay di vi ded.

o lons W yplca y contai n suspendi ng agents to
produce better dispersions as well as conpounds usef ul

f IocaI|2|n d hol dj t he t|ve n
Eigltnp O g AL e cotre el O e AR B S R s s A
aniMBy B‘JhéDJéISSGE@iol U8 sIERMNrs, i aBea8 S B 8] @Ad Fiin theStidddd)lafid areas G and H

base pendi ng. on the nat ure of the base, past es_ar

e
clagestitel éae toil) weeminpenlatpdpAd} ten fomalerrablts kere iocyated once on DS 1.
n I t
LR PR 04Ty S0 Og DRIE pl hh e o crev
pldshﬁd IDXA . byThe&cytasdons aﬂﬁﬁiﬁstﬁt‘t@m s ﬂgh@mﬂémdeﬁqikﬁo su$€s per rabbit.
e
Vi?al irsl’oculations were made by scratching approximately 16.7 pL of the inoculant into

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

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.

Dose administration of PEP005 Topical Gel or placebo began on DS 50. On the day prior
to initiation of dosing, four warts (treatment sites) of similar sizes were selected for dosing
on each rabbit; 3 sites were designated as PEP00S Topical Gel sites and 1 site was
identified as placebo control. The treatment area of each dosing site was determined from
the most recent length and width measurements of each wart (mm?). Concentrations of 0

(placebo), 0.01, 0.1 or 0.25% PEP005 Topical Gels were administered at a constant
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general Iy incorporate carboxynethyl cellul ose or the
i ke as a base. In one enbodi nent of the invention,
WQ We8/lHd¥nol conpound is topically applied i n RGFEATHO$P00596
of an isopropyl alcohol-based gel. One suitable
formul ation includes isopropyl alcohol, benzyl
al cohol, a cellul ose polyner, such as hydroxyet hyl
cellulose and buffer (e.g. cifrate) at a pH < 3. In
anot her enbodi ment of the invention, the ingeno
conpound can be fornulated for toplcal application in

the form of a, nacr ocet et her crea exa . .
VoISt HEJEE Ol el O et SEiay T osig Ry fs summarised
inPA@ifin and liquid paraffin. Fornul ations may al so be

prepared with |iposones, mcelles, and m crospheres.

Li posones are m croscopic vesicles having a lipid wall
T ggqniori sing a lipid bilayer, and can be used as drug

a very systens herein as well. Generally, |iposone

Tormul atl ons arejpreferred for| gppichtlonspl ubl e ofr A b
Dass | har yyaceut i cal ts. Li posomiumber o ssigned Rabbit

GPRERar ‘ls? dup g, dﬁ’@c‘inﬁaf'i*fgﬁ/p)rrieﬁ%’l“g‘ﬁ i nclRygsitscal i ORumbers
(positively charged), anionic ( iGedianind)e y charged) and

nlci,iuo.rL prgparations—egltesprekpown i the—art=tq —7593
be conprised of surfactant nolecul €s arranged solth
theijr poIOdQSheadgroupé)/ﬂdrm an| out®¥ spheri dal shel7§94-7596

fa)

ﬁl\élir e llls 1|¥5,u opt ubieo/ lysdlhOLd bor _5,'Trai IS anRe or eﬁgga,d_7599
t owdr ds t(we center of the sphere, formng a core
‘M cell /05 @5rnlizh a(l’{()a(&lﬁ@dlﬁﬁzéo uti®h cont ai i ng 323

SUT §, aCTa1fne Sife ot JHORD b S Nitds PRGERAAAL ERPengRidn1a
m cel les naturally result. Mcelle fornul ati ons can be

used i n CBapiffernldsebagd ﬁnerqﬁeacbp%@féﬁfﬂermréﬁmﬂeﬁr EPgeRgtion.
by incorporation into the reservoir of a topical or

transdermal delivery system or into a fornulation to
Fop éir@mglh ough 3, heinge gonsantraiica, ofIAER08 Hiepicak Gel was applied to two

e T ——"
PER0JS Mopedal €%l 6 EROSRRENDS $E se5t), alPlycebd @b siak aidainistered to a

separate placebo control site for five days (DS 50 to 54). For Group 4, each concentration

of PEP005 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

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
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

four weeks postdosea. Skin irritation scores were evaluated using the following criteria:
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drug or drug-containing fornmulation. Mcrospheres are
general ly, although not necessarily, forned from
WO3S/MEH9Ic or natural ly occurring bi oconpati blRCT/AU2008/000596
pol ymers, but may al so be conprised of charged |ipids
such as phospholipids. Preparation of mcrospheres is
well known in the art and described in the pertinent
texts and literature. It w4, be understood that the
i nvention may al so be practiced in conjunction with
the use of other supplenmentary therapies such as those
nment i oned herei nabove or (MM Lipke, dinical
Medi ci ne &Research, 2006, 4, 273-293). I|f appropriate,
addrtional agent A ménAfEstR9¢bAREd | NLO a CONpOST T OGrade
or dressing togethér with the 1ngenol conpound or they
Noggiythemadm ni st ered separately. Conpositions for 0
D S G A 1

a sultable base conprising, for

Veéslhdqfined ewbewa butter, glycerin, gelatin or 2

M&é%?éé&%é\%rhee #ﬁgﬁpi ——ConpusTtTons sur tabte for vagipar 3

adm nistratioh may be pr esented as pessaries tarmons

Sereamythege (et rpérets & sligtznehanformgsion infuieninldapthbns 4
ontar g —addi-trontothe active ingredient—suct

carriers as are known in the art to be appropriate.
The conpounds of theEdameBtiriig may al so be present eﬁhl Grade

faor 11ca 1 n vatarinarv eammnaciti anc Theco rmyv he
T OT uua\, —TT v OoToTrT II.\AI ] UUII’JUQ‘I T Orro., ‘l_!'leD Ilu_y—UC 0
I\Ef’r@ﬁ’é?ﬁed by any suitable neans known in the art.
ErRheslefb (Saeds@eapasly i ons include those adapted for 1
t opi PM@M@ALW% olntment s—gels;

Hligtt cdpme fadzesod avge el -defingd By dfite 10 nvent i on will How 2
VIS SRS GIchR W ed ALRRGRAGY T @uine Tl Tow NG EXApl &S 3
A

ch are include or the purpose of illustrating

Seutre ademadprid moerihan brmand eFterding heypndtheideamel trbsiteeh [pe 4
considered as timting the generality herei nbefore
descri bed. EXAMPLES EXAMPLE 1

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 to
dosing initiation 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 PEP005 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 PEP005 and placebo

gels are given below in Table 2:
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Ef fi cacy of |ngenol-3-angel ate (PEPO05) Topical Gel in
a Cottontail Rabbit Papilloma Vinms (CRPV) nodel of
WQWOdhEAUs warts in H( NZW SPF New Zeal and WhiRE&/AU2008/000596
Rabbits. METHODS The New Zeal and Wi te [ Hra(NZW SPF]
rabbit was selected as the Test System because: 1) it
‘I's a species that is susceptible to transfection by
CRPV plasm d DNA; and 2) thisg;species has been
denonstrated to devel op cutaneous warts in response to
i nocul ation (Christensen ND, Kreider JW Animal nodels
of i)égl?llormwrus infections. Ch 25. In: Zak O Sande
Taple Likgraulationdhook of ani mal nodel s of infection.

New York: Academ ¢ Press;| 1§95k, P| - 04999 47)0.01% Placebo
Caoncentrations aof the inacul ant bre sel edted

PERMSi ri cal |y based on publ|i sHe# i nfor RdPi on f 0% he -

et whithTut OUSoPapl T T@wes ((Ward gy Wer €g.90
Beﬁigl"fcdh p|n rabbits (Chrisltensen Cottontail rabpit

tpaqhuffenmﬂ\ﬂ?%s (CRPV) rmdel @ﬁétent@-i%st affPYi ral 67.60

]

otherapeuttT stT@ 0BS- [AW{ad Ta QH8nT ST T Y30.00
ISO@légjaw E{?1eraov 2005; 16(6) 3 -022) de()(d,[)erc:ul(ganeou

Hydoayahyhedluket 88X 6gadeecausle t hf& r out é-58as |beehs0 1.50

Hsir—cutameqrs—paptioma
(wart) formation in 1% s?%qlo i n ﬁpnocul a}dloon 'tr%oo

'CRPV DNA. Ten fenal e Hra: (NZW SPF New Zeal and Wi te
(NzW femnal e rabbits were random y assigned to four
dose groups, three rabbits per dose group in Goups 1
?h 3 and one rabbit in Goup 4. Four days before
I noculation (DS -4), the backs of the rabbits were
shaved over an area enconpassing all eight exposure
er with.an

Wb e BB B BF PR BB BRRREERY i poo
Topril Gat &fiyot B d¥§59€3®) ) odelietwdsirdafd 1BY 5 BBAdecttive days (SD) 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
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.

PEPO0S Gel 0.01%

Rabbit 7591

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

No skin reactions occurred at the Placebo site.

All three sites treated with PEP005 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
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Bencki ser Inc., Parsippany, NJ, USA). The clipped area
(approximately 10 cmx 20 cn) extended fromthe

WO IHE?s to the hip joints of each rabbit arRCM&E2008/000596
approximately 10 cmni de (extending ventrol aterally
fromthe dorsal mdline approximately 5 cm on each
side). Any re-growth of hair was carefully clipped,
needed throughout the study. gihree days before
inocul ation, rabbits were anesthetized wth
isoflourane/oxygen and the exposure sites on each

i (%‘Uvg%tm%g&}géé gc%ggar%g&r{ﬁ? glac%lmrtéga? E %iéﬁe}z F). A/k%%nd of growth

as

of| |dﬁ§e a
re@¥RtOA AL WA BOmIUE @v@r@@eﬁ})er@éht%hhﬁ@) vedstppene ff fhis wart for

i nocul ation site. Each exposure site was carefully
the rempaindes of thsi qvgluatlglmmrp?éll astsoneredie the growdl wemds of the Placebo and
otﬁ’é’r:ﬁpﬁ%ﬁ r’l%ph(%%%ﬁ aﬁ?alot%c{]w . b';i‘ﬂee fevsv{él?seﬁrﬁn Qfg?]tc?erd\gg "lapf P %Qre data is
preentian Ta|p)ércfeﬁfag6 clynge of wagQudaaelaklivest DSpgo.and confort

whi | e anesthetized and until full recovery from

anest hesi a. Ei ght approxi matel y-equal areas on the
T%ﬁggum (areas A, B, C D E F, G and H, areas A and

eing closest to the shoulders, areas C D, E.  and F

in the mddle, and areas thartCYSH Grogdst0.918%6t he tail)
were—thoctirated: ﬁ‘clTl naLe—Tapbirtsonere :
i nopgd+at ed onc§%’r? DS ggBEBts wer e §He‘§t het zedSlteA
with isofl ou(ﬂh)énmoepgew and(3@1)ven g Si n@Daa dosg of (5D)
ERPY—pt-astird T T, t
ei g 5‘7| ndepengenf S |n sT%es PET rabbflftojy\l/f‘ral 17+19.0
I nogb4at i ons sz\mezmade ySGSQxEQQEhl ng ]empfmwna eIZA.9i16.5
167 v n ~~~~~
(ap?ﬁ%% 56‘1 \iggr af ﬁg%h Fgé e)69|\7\%°frgr5 2b 93%6:59.1
neemy-gl Fol | Qv.4g 1enocul 31317 0&983&01 830.ahe31e9 ght 185.7£%1.0
nar rghh|f waoe nhearvun ar doval annnm S—ORee

VAL J, ~ HII T
vveeéfk for t?ﬁg?ﬁ@g&s EE%?% %]bss,e ‘g?%%sszr?fér 1338481

+ devekaRp et 495 AASmBklce.beaan during week 4 and

conti nued until

pl acebo admi ni strati on.

Treatment:

the first day of test article or

The |l ength and wi dth of each
RSBBiRISSYS wart was recorded fromthe day of first

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

5D (DSs 50-54) Site G, Site A (placebo)

No skin reactions occurred at the Placebo site.

All three PEP005 Topical Gel dosed sites had erythema and edema grades 1 between DSs
51 to 57.

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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15

observation to the conpletion of the study. Dose

adm ni stration of PEPOO5 Topical CGel or placebo began
WOHIHSIEY, On the day prior to initiation of dRSH/AG2008/000596

four warts (treatnent sites) of simlar sizes were

sel ected for dosing on each rabbit; 3 sites were

desi gnat ed as PEPOO5 Topical Cel sites and 1 site was

identified as placebo controks The treatnment area of

each dosing site was determ ned fromthe nost recent

| ength and wi dt h nmeasurenents of each wart (mmR).

Concentrations of O (placebo), 0.01, 0.1 or 0.25%
Tableh s Topical CGels were adnministered at a

constantvol Ume of 0.5 NL/RAPRic (552 Grddp1 0.03%9" 1. 25

ng/ nmP) The dosing reginen is summarised 1n Table 1

;T:glll)ses*l a. | OneSig Ae fg"r pl 8iteBo and t hPiRFsitgs pedite G

articl| esgRPERBy ati on.3fy One sitezhpr pllacebesp
and one of eggﬁ of thriee si(té)s _per \tpqg a)?t iclie D)

corfdeit r at | onl4Fptl. & oupsl41‘_“l=ﬁ18'ough 305& Fihglle 2.5+35.94

COTEEEIRL T at [ OTLGf, fiF 2 3 200 190 4 oLg 4
sits‘gs for three days (DS 50 to 52)| and the thilrd site

red6iRed t he 3% 4donclentdHts BB of | PEFODS0:Fopi|cal67 68 10.8

foratgve ﬁiyszpi@hm?@t ?’3@51&%.&"3"’” i<y 92667
adn nistered to a separate placebo control sitie for

fivd-%ays (DIBOELPE54) . 1FGE+EBJup| 410%aER6.5 104.8+21.3

ofncentratton—of PEPOOS—Toptcal——Get—was—adnini-stered-
" to ‘E‘?bﬁb?e&égﬁ%r?”fﬁln?‘??}‘éﬁégys (DS 50 to 54) on one
rabbit. Placebo gel was adm nistered to a separate
pl acebo control site for five days (DS 50 to 54). For
Rahhit/7¥9se application, within each treatnent site the
gel was uniformy applied to the skin surface around
the base of the wart using a calibrated pipette. Each
Trodtniche f QD (DSsEWS52) Sies fomdBch rabbit was exani ned
daily durin h Si.Nng_peri [ diately prior to
each doseﬂ%\g%é"r %%g%o%‘}eg%rﬁtefl‘ggﬂé‘ﬁg]‘ﬁei rst two weeks of

t he postdosi ng

No skin reactions occurred at the Placebo site.

All three PEP005 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 area relative to DSs 50.
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peri od. Exam nations for the remainder of the
post dosi ng period were perfornmed on Monday, Wdnesday
WOHES/EI#day. On each occasion the | ength and WRGEHAU2P8/000596
each treated wart was neasured and recorded. Treated
skin sites were observed daily (imediately prior to
each dose application) for signs of skin irritation
(erythema, edema, eschar) dgg%ng t he dosing period and
for at |least four weeks postdosea. Skin irritation
scores were evaluated using the followng criteria:The
surface areas of each wart selected for treatnent were
Tabl¢ 3ul at ed (as a standard ellipse [Iength X Wi dth x

7tT) basedyon the dai Ty TERpHFSsRGFaupdlpa@gd 1 rom one

_\Maek priorito dosing initiatiaon conLl nui ng through the
ulgé( Jperi hd. Vel y ayer a§ie Bur f ace aPeF reasiur endite A
cal cul a ach ing |dual wargp) Beginni ngsp
. wth the fj ﬂﬂﬁ%&bjﬂ_ -d03|¥ DP?lgG‘nt chanog5 )
fr ohr¥’he p'_edtis‘bi&%ér age | rﬁa’éisﬁﬂerrent 3t Bedt cul atldg = 24.4
ToTsgEgaC T PEPOPS, T9pETa I[FS“ ed 7’6"%:@8?‘?
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and the fourth site was adm ni stered pl acebo gel for
daily for 5 days to serve as the control site. The
.ILE_ELlﬂi‘ELQa}_éLdepl cted bel ow, where the text tables
descri be the weekly average percent change ( standard
devi ation) of wart surface area follow ng treatnent as

Rasbtp2s%®d to the predose wart area (week i Mmedi ately
prior to dosing initiation) for each rabbit.

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

No skin reactions occurred at the Placebo site.

All three PEP005 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
C on DSs 53 and 54. Flaking grade 1 or 2 was observed at PEPO05 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

depicted in Table 6 where data is presented as a percentage change of wart area relative to

DSs 50.
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PEPOO5 Cel 0.01% Rabbit 7591 Treatnent: 3D (DSs 50-52)
Sites B and E 5D (DSs 50-54) Site A, Site F (placebo)
WONOFKIIA9Tr eact i ons occurred at the Placebo si tRCT/AY3008/000596
three sites treated with PEPOO5 Topi cal CGel showed
erythema grade 1 on DSs 52 to 54. Average percent
change of wart size at Site A (5D) was slightly
decreased during the weekof se administration as
.conpared to the Placebo treafed wart (Site F). A trend
of growmh retardation (as evaluated fromthe average
percent change) was apparent for this wart for the
i nder of the evaluation period as conpared to the
growt T tTends of the Pla . RERIOS Topi cal
Cel treated warts. The rglgsﬁj tlt?gg?g’{rﬁlgp?c(tﬁ?)j Table 3
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Si tste%%éaAl | hrng égg TODI CUPL dozged 1sngt es hagl)%ji341
eryd6h7@ma ahd %h%@ra e§917ibfé3t‘3?/veen B9 $H26.4 0 [57.53.8+51.2
centgLhpgoe ot gyerkT sz tp=G-(5By o
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/ Nurrﬁt)er of’d'éys after viral mn cﬁIatlon

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 PEP005 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 1 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.
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in Table 4 where data is presented as a percentage
change of wart area relative to DSs 50. Table 4 *
WM &F149f days after viral innocul ati on RabbiRCT7569208/000596
Treatnment: 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. Al three PEPO0O5 Topical CGel dosed
sites had erythema and edempsgrade 1 between DSs 5 1
and 57. Site D erythema scores increased to grade 2 on
DSs 52 to 54, 56 and 57. Average percent change of
‘vart size in Sites D and A (5D) was slightly decreased
Taglg T ng the week of dose administration as conpared to
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* umber of days after viral fiihoculation

Rabbit 7596
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
noted from DSs 69 to 74.

Erythema grade 1 was observed at all three PEP00S Topical Gel 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 to persist until DS 82 with Site B (3D) showing an
increase in severity of erythema (grade 2) from DSs 64 to 72. Edema grade 1 was
generally observed at all PEP005 Topical Gel treated sites from DS 52 or 53 until DS 82,
with edema grade 2 occurring at Site B on DS 69. Flaking grade 1 was noted at all
PEP005 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
the wart.

The Placebo treated wart was lost (spontaneously detached) on DS 53 following three dose
administrations. The warts at the sites treated with PEP005 Topical Gel for three days
(sites B and F) and 5 days (site C) detached on DSs 60, 64 and 59, respectively. Notably,
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C on DSs 53 and 54. Flaking grade 1 or 2 was observed

at PEPOO5 Topical CGel treated sites two weeks after
WQIEs/hy49IDSs 65 to 67). Average percent changeGTAAURP$/000596

size at Sites A and E (5D) was slightly decreased

during the week foll ow ng dose adm nistration as

conpared to the Placebo site. The results are depicted

in Table 6 where data is preggnted as a percentage

change of wart area relative to DSs 50. Tabl e 6 Nunber

of days after viral innocul ation Rabbit 7595

Treatnent: 3D (DSs 50-52) Sites F and G.5D (DSs 50-54) .
thegigal fzo i thesp (ISR TB STIaBET HafOrRRaziEPR @j“{f\gﬁhéd’iéa%) on,giter rabbits
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severity of erythema declined to grade 1. Edema grade

1 was al so observed at all three PEPOO5 Topical GCel
TablEgt ed sites during the week of dosing and was
persistant through DS 58 at Site H(5D). At site Site
G (3D) thelinitial grade Rabbiigisoo Graupdddetlot 0 grade 3
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* Number of days after viral innoculation

The average change in wart size relative to pre-dose week for warts treated with PEP0OS
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
treatments with 0.1% PEP005

Days Placebo 3 day 5 day
51-57 8.1 2.1 17.5
56-64 25.8 -4.7 3.9
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wart size at Site H was decreased during the week of
dosing. The results are depicted in Table 7 where data
WQ Y03iH4¥nt ed as a percentage change of wart dHEAAU2008/000596
relative to DSs 50. Table 7 * Nunber of days after
viral innoculation Rabbit 7596 Treatnent: 3D (DSs
50-52) Sites B and F 5D (DSs 50-54) Site C, Site D
(pl acebo) Erythema grade 1 wgs observed at the Placebo
site DSs 50 to 52 and edena grade 1 was noted from DSs
69 to 74. Erythema grade 1 was observed at all three
PEPOO5 Topical Gel treated sites during the first
three days of dosing increasing in severity to grade 2
d 54. Erythema grade 1 was generally
pER0F R '%S%persi st until DS 82 with Site B (3D)
showi ng an increase in severity of erythema (grade 2)
Rggog S 64 to 72. Edema grade 1 was generally
aghu d at all PEPOO5 Topical Gel treated sites from
DS 52 or 53 until DS 82, wth edema grade 2 occurring
at Site B on DS 69. Flaking grade 1 was noted at all
Treappegs TP @fs 5@6‘52)6@9%581981%5 the week follow ng the

conpl et St AQ.. My | eschar formation
was obse?’\?)e@;sast%%ézﬁglt&%ggﬂ)e (g{ﬁ%gg% foll ow ng the

loss of the wart. The Pl acebo treated wart was | ost
spont aneousl y_detached) on DS 53 foll ow ng thr dose

Flefita S00e A AF IS 2 YRS Operved 3t Blrcsha ealtd sig @R Lle(a] 1 73, and
. ) .

oG BefER % b J656 D1 kg e BoRE9h 9 e

grade 2ExSsi52ab p4) Woteaddoynatdte i nitial size of these warts

were smaller in conmparison with the warts on ot her
rabbits wth the exception of Rabbit 323. The starting

OrSthE sl A1 FTFaRsing DS B 28HAP cA/tifdndd1Was Hoted following treatment at all
three PEP005 Topical Gel treated sites. Grade 2 erythema was observed at all three
PEP005 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 all three PEP005 Topical Gel dosed sites on the first
and/or second days of dosing. Edema grade 2 was observed at Site E (3D) and edema
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 PEP005 Topical Gel treated sites between one and two weeks
after dosing (generally DSs 61 to 73).

Average percent change in wart sizes at PEP00S5 Topical Gel dosed sites were generally
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.
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ellipse, of the warts were 6.3, 84.8, 75.5 and 25.1
m2 for Sites D (placebo), B, F and C, respectively.
WOrHES/iH4U t s are depicted in Table 8 where datRCH/4AU2008/000596
presented as a percentage change of wart area relative
to DSs 50. Table 8 * Nunber of days after viral
i nnocul ati on The average change in wart size relative
to pre-dose week for warts ty ated wi th PEPOO5 0. 1%
for placebo, 3 day and 5 day treatments is summari sed
below in Table 9. Data is presented as percentage
chaqge of wart area relative to Day 50. Table 9:
Tajle} ge percentage change in wart area for placebo, 3

pgay tTreat mTent s g, b 7580 A b IR0 36000 Cel
0.25% Rabbjt 7597 Treatnent: 3]1( Ss F5(’) h2) Sites E

and F 5D (PSs 8ite 64) %i te BiteBite |G (pPéeBbo) |FI ak$itRC
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54;5156 to 38)2766#9&7@ B g9 ) (|DS2780t b7 65) 2l =119

‘e.d‘%_ grad T A Sy ohRaEd. (O ol 29
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t st tdiEe bSETgEY 44
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Nl
Ot e—et _yl IIC ra—yi auc L‘I Cprllb€
* per Y béﬁoﬁ‘ﬁ’%%ﬁv‘ggg{“%@?t "62 while all other sites,

including in the Placebo, were generally observed with

eryt hema
Rabbit 7598

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

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

All three PEP005 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.

Average percent change of wart sizes in PEP005 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.
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the remai nder of the dosing period. Flaking grades 1
or 2 were observed at all PEPOO5 Topical Cel treated
sites between one and two wegks after dosing
(generally DSs 61 to 73). Avéfage percent change in
wart sizes at PEPOO5 Topical Cel dosed sites were
agenerally decreased during the week of, and during the

He weeks following, dosing as corrpared to the

Placebo tTeated Site. |n§aﬁﬁ§y§@m HeRsef €d | n
Table 10 ere data is _present per cenfr
change of MWart Site €a rel atiSikeEo DSs 50SitedB| e

of ys af nnocul g4y on Rabbi 5D
Tr eat nent : (BDXBL@@L 0-152) ??es E iand ltgl 5)5 (DSs L30-(54))
Si t58-5C, Sit e-23. ”(=|a[l3aée 0) -HrRet Bbda [gr 484 BAds qbsédVed6.5
at—he—Praceb tesonDSs 64 5and 65 I RhArge BEEG_
.Tg)g;ééégl Ge doseﬁF Sitels ﬁzglg%bed V\Aﬂlﬁ@grlvltbﬁe m_grad 2
1 ®@6-7gr ade| 2 ﬁl&llrsg t hie \I\Miéﬁdosii@g%ﬂdﬁﬂnu r2§4i0r=ﬁl@78

Eheae T @Hq?&) SO e liSha e g3 L AIY BSS79180.6
62(1|te on yﬂT rraqradesZ or were al
ob%r%ed on [9358:5& andy oT48%4: W0t3h |om1gz%m4s (5]Z76r—’c 105.0

edera Aet ¥ J‘ei’o —te—€ T’SU) nt++—DHS

594$£93F E ﬁ%ﬁ ﬁ%@mﬂf wart sizes in PEPOOS
Topi cal Gel dosed groups were increased throughout the
study as conpared to the Placebo group. The results
Rahhit 6% cted in Table 11 where data is presented as a

per cent age change of wart area relative to DSs

50. Tabl e 11
Treatment: 3D (DSs 50-52) Sites D and E

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

O(D
%

No skin reactions were observed at the Placebo gel treated site.

All three PEP005 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.
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Nurmber of days after viral innocul ati on Rabbit 7599
Treatnent: 3D (DSs 50-52) Sites D and E 5D (DSs 50-54)
WO 014 t e B (pl acebo) No skin reacti ons werRCT/AU2008/000596
observed at the Placebo gel treated site. Al three
PEPOO5 Topi cal Gel dosed sites showed erythenma grade 1
or 2 during the week of dosing and edema grades 1 or 2
fromDSs 52 to 54. The wart_g4 _Site D (3D) was also
observed with grade 2 flaking fromDSs 69 to 73. The
results are depicted in Table 12 where data is
Bresent ed as a percentage change of wart area rel ative
Taple ¥3ss 50. Tabl e 12 * Nunber of days after viral

mnocutatijon PEPOQXG Cel Rgb[,{575g§dmﬁng%m4 5. 1.
Rabhit 323 Treatment: 5 Days at all sites (D 50- 54)
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(0. 1% and 0.25% respectively) on|DS 51 and ddring the
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50. Tabl e 13

PEP0005 Gel 0.05, 0.1 and 0.25%

4.5.1. Rabbit 323

Treatment: 5 Days at all sites (DSs 50-54)
Placebo Site G; 0.01% Site B; 0.1% Site F; 0.25% Site H

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

Erythema grade 2 was noted at all three PEP005 Topical Gel dosed sites during the week
of dosing. FErythema grade 1 was observed at Sites F and H (0.1% and 0.25%,
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.
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adm nistering to said subject an ingeno

conpri si ng

PCT/AU2008/000596
compound or a

pharmaceutically acceptable salt or prodrug thereof.
2. The nethod of claiml1 where the virus is a human

papi | | oma

Vi rus.

3. The nethgg of claim2 wherein the

virus is selected fromHPV 1, 2, 3, 4, 5, 7, 8, 9 10,
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is adm nistered topically to the Iesion. 12. The
nmet hod according to any one of clains 1 to 10 wherein
WQ He8/iHd8nol conpound is formul ated i nto an i SREIVAPIM8/000596
al cohol gel or a macrocetyl ether cream 13. The
met hod according to claim 1l wherein the subject is
human. 14. The nethod according to claim 13 wherein
the lesion is located on the,face, hands, feet, knees
or el bows. 15. The nmethod according to claim13
‘wherein the lesion is located on the genitals or anus.
16. The nmethod according to claim1l wherein the
(ﬂéﬁ@ﬂﬁct is selected fromprinates, cows, horses,
sheep, pigs, goats, dogs, cats, rabbits, guinea pigs
and captive wild animals.
1. A method for treating a cutaneous lesion on a subject, said lesion caused by a virus,

comprising administering to said subject an ingenol compound or a pharmaceutically

acceptable salt or prodrug thereof.
2. The method of claim 1 where the virus is a human papilloma virus.
3. The method of claim 2 wherein the virus is selected from 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.

4, The method of claim 2 wherein the virus is selected from HPV 6, 11, 30, 42, 43,
44, 45, 51, 52 and 54.

5. The method of claim 2 wherein the lesion is selected from the group consisting of

common warts, plane or flat warts, myrmecia, plantar warts, butcher's warts, mosaic warts

and filiform warts.

6. The method of claim 2 wherein the lesion is a genital wart.

7. The method of claim 1 where the virus is a non-human papilloma virus.

8. The method of claim 7 wherein the virus is bovine, equine, canine, feline, rabbit,

deer or avian papilloma virus.
9. The method according to any one of claims 1 to 8 wherein the compound is
selected from ingenol-3-angelate, 20-O-acetyl-ingenol-3-angelate and 20-deoxy-ingenol-3-

angelate.

10.  The method according to claim 9 wherein the compound is ingenol-3-angelate.



10

15

WO 2008/131491 PCT/AU2008/000596

- 46 -

11.  The method according to any one of claims 1 to 10 wherein the ingenol compound

is administered topically to the lesion.

12.  The method according to any one of claims 1 to 10 wherein the ingenol compound

is formulated into an isopropyl alcohol gel or a macrocetyl ether cream.

13.  The method according to claim 1 wherein the subject is human.

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

feet, knees or elbows.

15.  The method according to claim 13 wherein the lesion is located on the genitals or

anus.

16.  The method 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.



