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FIELD
This invention concerns the treatment of skin lesions, such as hyperproliferative
lesions associated with infection or inflammation. In particular examples, the lesion is a
cancerous or precancerous lesion of the anus or genitals, such as cancer of the penis, vulva

or vagina.

BACKGROUND

Body surfaces function as an interface with the external world. The skin covers
most of the external body surface and assists with thermoregulation and protection from the
environment. Internal body surfaces also protect against environmental insults while
serving other important biological functions. The cervical epithelium, for example, protects
the cervix while performing reproductive functions. The anal epithelium is an important
element of the digestive tract. The oral epithelium lines the oral cavity and comes into
frequent contact with potential pathogens and inflammatory agents.

The protective function of these external and internal body surfaces brings these
surfaces into contact with infectious and inflammatory agents that can harm them. The skin,
for example, protects the body from ambient ultraviolet radiation by absorbing the radiation.

This radiation in turn causes inflammation and genetic damage that over time induces

hyperproliferative lesions such as benign and malignant skin cancers. Body surfaces are
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cavity and conmes into frequent contact with potentia
pat hogens and inflamuatory agents. The protective
function of these external and internal body surfaces
brings these surfaces into contact with infectious and
inflanmat ory agents that can harmthem The skin, for
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Current treatments for genital and other types of warts are generally destructive and
include the use of surgery, laser ablation, cryotherapy, or caustic chemicals. Treatments for
anogenital cancers are primarily limited to surgical resection. Such surgery on the external
genitalia, such as the penis or vulva, often cause severe disfigurement and psychological
trauma.

Many other hyperproliferative lesions of the skin are known. They include
conditions such as psoriasis in which increased epidermal cell proliferation is accompanied
by dermal inflammation, and herpes simplex infection, which is associated with painful
vesicular eruptions.

It would be helpful to have a convenient and effective treatment for
hyperproliferative body surface lesions, including cancerous and precancerous lesions, such

as skin cancers and warts.
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and R' is OH, R? is C¢H,OH and X is CeHs-2,4(NO,),.

These compounds can be used to treat an internal or external body surface lesion.
Such lesions can include an anogenital lesion, such as a genital or anal lesion, for example a
wart or malignancy, such as a primary malignancy. In particular disclosed examples the
lesion is an internal lesion, such as a genital wart of the female reproductive tract, such as a
cervical wart. In one embodiment the lesion is a precancerous lesion. Indeed, in some
examples the lesion is a papillomavirus associated lesion, such as an HPV-induced lesion.
In yet other examples the lesion is a non-venereal wart, such as a plantar wart, filiform wart,
flat wart or seborrheic wart. In certain embodiments, the disclosed compounds can be used
to exert a prophylactic effect, such as by treating a precancerous lesion and preventing or
delaying neoplasia of the tissue. The compounds are particularly suitable for treating genital
lesions caused by a variety of pathologies, including cancers of the vagina and cancers of

the external genitalia, such as primary cancers of the penis or vulva.
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i ntroduced into the skin, for exanple by injection or
pl acenent of a pellet into the lesion. Alternatively
the agent is applied in a pad to the lesion, and the
pad is left in place over the lesion for an extended
period of tine such as one or nore days or a week or
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FIG. 1 is a schematic illustration of the interaction between a 4,4’-

dihydroxybenzophenone-2,4-dinitrophenylhydrazone (A-007) and the CD45+ T-lymphocyte
surface receptor.

FIG. 2 illustrates the structural formula of A-007.

FIG. 3 is a schematic illustration of the resonance structures of A-007.

DETAILED DESCRIPTION
L Abbreviations
A-007: 4,4’-dihydroxybenzophenone-2,4-dinitrophenylhydrazone
APC: Antigen Presenting Cell
DNP: Dinitrophenylhydrazone
HPV: Human Papillomavirus

PTP: Protein Tyrosine Phosphatase

II. Terms

Unless otherwise noted, technical terms are used according to conventional usage.
If any of the following terms conflict with a document that has been incorporated by
reference, the meanings of terms set forth herein will control.

In order to facilitate review of the various embodiments of this disclosure, the

following explanations of specific terms are provided:
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conventional usage. If any of the following terns
conflict wwth a docunent that has been incorporated by
reference, the neanings of terns set forth herein wll
control. In order to facilitate review of the various
enbodi nents of this disclosure, the follow ng
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Hydrazone A compound with the structure R,C=NNR,, differing from a ketone or
aldehyde by the replacement of the double bonded oxygen with the =NNR,_ A hydrazone is
generally formed by the condensation of a hydrazine with a carbonyl group. An aryl
hydrazone is a hydrazone in which at least one of the R groups is an aryl group, for example
a phenyl group (a phenylhydrazone). A nitrophenylhydrazone is a phenylhydrazone having
one or more NO, substitutions on the phenyl ring.

Hyperproliferative: Proliferating in an abnormal manner. Examples of
hyperproliferative lesions that can be treated with the compounds disclosed herein include
psoriatic lesions, warts (including plantar warts and genital warts), HSV blisters, and skin
cancers such as basal cell carcinoma, squamous cell carcinoma, and melanoma.

Infectious agent: An agent that can infect a subject, including, but not limited to,
viruses, bacteria, and fungi.

Lesion: An abnormal change in a body part due to illness or injury. For example, a
skin lesion can be a hyperproliferative growth such as a wart or psoriatic area, or a blister
induced by an HSV infection.

Neoplasm: An abnormal cellular proliferation, which includes benign and

malignant tumors, as well as other proliferative disorders.
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descri bed herein. CGenital: Relating to the externa
sex organs, for exanple the penis and vul va.
Hydrazone: A conpound with the structure R2C=NNR2,
differing froma ketone or al dehyde by the repl acenent
of the doubl e bonded oxygen with the =NNR2. A
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f Lquamoula ep‘at}ﬁha ofARe kb @&ﬁtﬁbsa@h@ﬁ:?&udlﬂ’g farkth@ﬂﬁ%st Padt berfigepithelial
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t unor s, Geagtalwedrls aﬁ:ﬁhsﬂillb}eﬁusé)d s }!{f"ﬁr PhpiMéma viruses cause smlalll growths
di rus api | | omavi.ruses are s e
B S SR FURL GeTHIFY. (G QG PRy raeny regions with

C dfi3\0 el cdyse avatts eandgmhaiIEOliiyloﬁiﬁﬁ oicthe @bﬂlﬁ Wul%r@l&ﬁ],@ﬁ@nﬂ feervix,
b yt es, have
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: a rSeeaa]l typels egalﬁdmg/ﬁ‘larmll‘l 1eqre adedatédhwitigaized rdlgﬁ,l.ﬂam@dnﬁlﬂé genital

1%5 (espemally in wgnalctax{)o E)ther glpes are associated with flat warts. More importantly,

several types are associated with pre-malignant and malignant changes in the cervix
(abnormal Pap smears). These include types 16, 18, 31, 39, 45, 51, and 52. Research also
shows that the presence of both HPV and herpes virus together is a good predictor of the
development of cervical cancer.

Lesions on the external genitalia are easily recognized. On the penis, genital warts
tend to be drier and more limited than on the female genitalia or around the anus of either
sex. They grow best in the moist genital area, and are raised, rough, flesh-colored "warty"
appearing tumors that may occur singly or in clusters. Left untreated, warts around the anus
and vulva may rapidly enlarge, taking on a "cauliflower-like" appearance. In women, HPV
can invade the vagina and cervix. These warts are flat and not easily visible without special
procedures. Because HPV can lead to pre-malignant changes in the cervix (cervical
dysplasia), it is important that this condition be diagnosed and treated. Regular Pap smears
are important for detecting HPV.

Papillomavirus: A lesion in which there is evidence of a papillomavirus infection,

such as identification of an HPV associated with the lesion.
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control elenents for transcription and replication.
Papi | | omavi ruses have a hi gh degree of species
specificity. There are no known exanpl es of natura
transm ssion of human papillomavirus (HPV) to other
speci es. Papill omaviruses al so display a narked degree
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grmﬁtllﬁsMﬁM@'u%ﬁahlr%rCJ Rstek| P'A a0 FAHGR U9 ST BRERIRE Sompositions and
Infectlon of the enltal and anal regions with HPV can

calfsRIgiont &uiteblp g@@h‘ﬁ“&?“@% dSiverredf vt gyeins lerein disclosed.

v ul va, mrg@ﬁémathe MAGH BPthe 68FiMI will daREd 84 B @@lﬁtnh& rﬁdmu of
%%{anal Nor e than flftg%dlfferent types, of
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1 1fonﬁ4) a:oaessla@ﬁaaﬁ&ﬂtom bolid Rirftan rn@me@ ,foﬁﬂﬁhﬁly p‘i’lhrﬁiaséuﬁcal
geni war t s % ecially in wonen O _her E Eﬁ
as¥B af BEPPY RoPheattoiiin BTN § thaﬁclqﬂgen tQ Biplogigplly-

t ym&al&ﬁ@leﬁ§ﬁﬁﬁha%h&fiawohlbosﬁ)licﬁis el a@ﬂlﬂfﬁteréméin ¥Bthif AdRYr amounts
C%ﬁVIX Eornal Pap s These

ch n the PE
n%F ‘%&é"xﬂ%‘éﬁlaﬁf sfagcesgsiich agwetting orgu H}‘I‘Bg ngntsﬂg %%E’FEYFS and
al g0 bsthong agemtana he liR¢, eseneaplotodanh feetdR\or asditdhah@RBurate.

e R L RO B CLOL o Lhe devel opent
ar ﬁhlelaﬁés{leyshbﬁ'@ ) gﬂd&leﬁ to Undergd @Qopﬁﬁlh.SEx@@ﬂHstoﬁbrem&rSus lesions

g oRr 3 PR 8 gufeeet Ko Sertb Scast of P aRecryn g Biude
bestinic rkeﬂ'aﬁbas ﬁﬁnlﬁdandhaﬂd adtiredker 6Kk, asehidablkesRokis, Bowels disease,
f \%rsa keratos1s vu val\l\at‘raeglthehal neoplasia, leukoplakia, erythroplaquia of queyrat,
moles (nevi) and warts, including anogenital warts, such as anal warts, penile warts, vulval
warts, vaginal warts and cervical papillomas.

Primary tumor: An original site of tumor development, as contrasted to a
metastatic lesion.

Resonance modulator: A compound that possesses resonating intramolecular
dipole movements (or electrical densities) that allow it to electrostatically interact with
biological environments. A resonance modulator is also characterized by the emission of
oscillating frequency waves generated by the compound’s intramolecular resonance. This
resonance is believed to convey the electrical dispositions for interactions with cells of the
immune system (such as dendritic cells) to up-regulate and/or enhance immunity.
Resonance modulators are capable of attracting immune cells, concentrating them in a target
region of the peripheral immune system adjacent the resonance modulator, and in some
instances have a distant effect on circulating immune cells (such as immune cells in the
peripheral blood and lymphoid tissue such as a lymph node or the spleen). Many resonance

modulators have a crystalline structure.
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appearing tunors that may occur singly or in clusters.
Left untreated, warts around the anus and vul va nmay
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appearance. In wonen, HPV can invade the vagi na and
cervi x. These warts are flat and not easily visible
W t hout special procedures. Because HPV can lead to
pre-mal i gnant changes in the cervix (cervica

dysplasia), it is inportant that this condition be
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i mportant for ecting HPV. Papil | omavirus: | esion
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c h e m c aWnI@Sé Aenvi csplainetplh tacknienh andssientific t@ﬁnsmﬁ?ﬂ}@wrghaae the

degink %Qa&ﬁ’é%s%@ﬂﬂohl? uﬁ&erﬁ()&l@%@n@gf ér@lnﬁ‘zfsﬁﬁtln B8R to which this
properly adm nistefed to a su j ect arnmaceuti ca

agcgqﬂ@urp Relppgse Th%miguéﬁr EErmpta ”@g@“t{l ’ include plural referents unless

ChRARINRLAP fdiches REGHE. §ﬂﬁlaﬁ{ﬂ tthe Wéth ogt hs\/iﬁte&ﬂa@% Selude “and”
Phar maceuti cal | y acceptabl e carriers:

phfeinbe crttedrlrylydedefs aBiceviearihe &g a%réﬂrws 'itppaRsy ineludes.”

| nyieiibh Rt 84620 MEBBEd, HPdxampIedird AfuSfhtivéonly and not intended to be
Phar maceuti cal Sci ences, by EW Martin, ck

PUBNi{E%i ng Co., Easton, PA, 19th Edition (1995),
descri bes conpositions and formul ations suitable for
pharmaceutical delivery of the fusion proteins herein
di 4| oglReseriptipng efg¢varal dimanty e of the carrier will

depend PR iR dp akd1bel hatin kBsemahe @se Hfilh)ﬁirafzaﬁd @)Ehpbﬁidrt&t isa
npl oyed. For_solid cqg& osition powde

I
L aSpiend e fpiye SeH BTy boewé?ﬁ i o el nedplasi o
S ﬁhﬂﬁmﬁﬁbﬂt'yllﬁio%s mxmﬂfqle ?{Qﬂs Alﬂfoulgxmwaﬁung to be bound F]y theory, it is
phar maceuti c of .mannito starc
medSHEST i L 35?13#3 COPPPUERACE FGRPOPHE rnaﬁlﬁ@tpréé? v PF In
C adefthi@ leRamyMiihD PerlahteGad dubeYRES bd dnGftuhstiBRlant and/or as a coupling
adninistereg%can contain nor _anmount s of n t.oxic
a AP DEPRFeR e EPigpesystent ard eXiEna) BPpiiary orgpodulaiars I i
ag&ainbles, Me&S@hﬁlrﬁE imeeslatoR ALk Hetibved td 1ﬁfetaﬁgwﬂgﬂﬂs$foﬁébdnﬁ)he
i ke, for | e SOdIUﬁ]? etate or sor

oGS D B B PR BST NEBIES P B 1 GRS SRisRer
| elyimpR&yRs 6r deh@sR calls} &Spr@tfnotb Aatusdtion of fmmune cells, and recruitment of

other cellular components of immunity in an immune response. The ability of resonance
modulators to attract immune cells to the vicinity of the modulator also allows an immune
response to be directed to a target region within or on the body (such as a wart or malignant
lesion) where the immune response can induce regression of the lesion.

An example of a resonance modulator is 4,4’-dihydroxybenzophenone-2,4-
dinitrophenylhydrazone, also known as A-007, the structure of which is illustrated in FIG. 2.
This compound lacks substantial chemical reactivity, participates in no local chemical
reactions, and has both an electronegative ground state and an affinity for cell membrane
receptors. An example of its affinity for RPTP+ cell membrane receptors is the interaction
between A-007 and the CD45+ T-lymphocyte surface receptor, which is illustrated in FIG.
1. These interactions are believed to induce maturation of the cells with which they interact,

to promote the immune response.
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| esions include actinic keratosis, including Bowenoid
actinic keratosis, arsenical keratosis, Bowen's

di sease, viral keratosis, vulval intraepithelial

neopl asi a, | eukopl aki a, erythropl aquia of queyrat,

nol es (nevi) and warts, including anogenital warts,
such as anal warts, penllelm@ﬁbgl\nnval warts,

vagi nal warts, and Gervica omas. Primary tunor:
Angori gi nal st %déirﬁ'}r a&‘gﬁgpé‘ﬁﬁ’ﬁﬁtl)he%y@é?ﬂnﬁﬁst ed

to a nesasteat of&oﬂnﬁcﬁm@sﬂare Red eseaRCtlis RRAM S are A Fable of treating
Qﬁﬁf&n%ce at Rogsesses resonating intranol ecu
& Ve f‘}%r}?tsgﬁ’(aﬁ PVagF Edceneersy, sk ASInOEEs], gemifel, reproggtive

[ ttratio odkgntan@sd &t paitdulay suitable Elﬂﬁfanw@ haxkihh%()thé)gésﬁ@d therapeutic

e npent.s. A res. nance nD is

C %éérlg ef PYE IBK‘/ODPW O JrId ﬁ’ﬁ?&‘?ﬂels‘éﬁhl g frequency
waves generated by the conpound s intranol ecul ar
resonance. This resonance is, believed to convey the

el ectrical dispositions for jnteractions with cells of
the i mune system (such as dendritic cells) to
up-regul ate and/or enhance H nity. Resonance

nodul ators are capable of attrabting i mune cells,
concentrating themin a target pfegion of the

peri pheral inmune systemadjacemt the resonance

nodul ator, and in soneg . [
on circulating inmung cells||(such as inmune cells in

t he peripheral bl ood and | ypphoid tissue such as a

| ynph node or the » _Amny resonance nodul ators
have a crystall|ﬁ% structure. Therapeutically effective
dose A dose sufficient to inhibit or prevent

ancepent, or to cause regression of a condition

tﬁv el B%leﬁéogF?’é‘&@ré%V EsUdhhydroxaphgaylt acetatsy phakiibets, dzslo, nitrile,

capab| émethylidoeyiag, rﬁé‘cﬂﬁh@ﬁﬁaté: %H@s%ﬁiatp ¥ut¥o|§@ S&&HIQ{C ok Mbther
such i al.n or tnduratlon Unl éss ot

eXBIeAFHERE clegtophilc#AvR-cepablsief @éqosmbopd@g,ﬂ% SO OH,
hemm @aueNtdzHoscasmcma @gm@)P@ﬁoHO@m@é@S i '@dﬁ I\ﬁL, €1, R¥Me,
OEﬂg%) 8@{8 8 5 in the art to
SOZ <, C (CHZ COzH or C5H5C1 and X 1S C6H3-2 4(N02)2, C5H4-4(N02)
CeHy-3(NO,), or CgH3-2,4(NO,),. In a particular example, R' is OH, R? is CsH,OH and X is
CeH;-2,4(NO,),.
As described in great detail in WO 2004/078174 and illustrated in FIG. 3, these

chemical structures are able to resonate through multiple dipolar configurations of
conjugated electron rich/poor areas that allows/permits mi grating intermolecular hydrogen
bonding, as well as nucleophilic/electrophilic attractions with complementary sites to exist
for moments in time. As illustrated in FIG. 1, these resonating mini-dipoles are capable of
attracting for example -SH, -COOH, -NH,-CH-NH;" that are present in amino acids (such
as cysteine, threonine, arginine), carbohydrates (muccopolysaccharides) and glycoproteins,
all of which are essential components of cellular regulators in the immune system. For
example, simple interactions with 3 or 4 amino acids on the surface of the CD45+RA
receptor on a lymphocyte is believed to induce the expression of a modified surface protein
(RO, RB) capable of initiating the T-cell cascade with influxes of CD4+/CD8+ into tissues,

organs and the circulation. In the "moment in time" during which the hydrogen bonding and
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intended to include "and" unless the context clearly
i ndi cates otherwi se. The term "conpri ses" neans

"includes.” In addition, the materials, nethods, and
exanples are illustrative only and not intended to be
limting. I1l1. Descriptions of Several Enbodi nents The
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inmwndr&pmﬁeaﬁmmdaeﬂmﬁmnﬂhnﬂmnBtors or nmodul ators. In
certain exanpl es, the resonance nodul ators are
believed to interact with PTPs, for exanple
interacting with cellular dmﬁnqments of the i nmune

syste 5+ to s or ,
dendr?kéigce ?%?mT ﬁ?%ﬁﬁfglﬁﬁfh¥gg mght of Bofydyxface Lesions
cells, zamgtlatﬁoiraﬁler eemiounds dixtlossd heﬁiﬂ aﬂt ﬁ?elreﬁﬁ ﬁﬂﬂfﬁ@lﬁh@t of the
jfmune, r espons ity o
resogg&ﬁ%géfr%?ﬁgmr OF Srembic, Sompmopnds o %E‘iff'ﬁ‘?fﬁ’é‘icel s to the

vicinity of the nodul ator also Xl |l ows an i mmune
response to be directed to a ta?get region within or
on the body (such as a wart orHNalignant |esion) where
the i nmune response can induce regNession of the

| esion. An exanple of a resonance I-dulator i's

4,4 - dlhydroxybenon’, 4-
di ni trophenyl hydrazg
structure of which i
compound | acks substs z ; ‘act|V|ty,
participates inRfo | ocal chemical Yeactions, and has

ft’g%ﬂ%{:egﬁ{ﬁ%g%éggﬁggfﬁg&%% QL 9-‘}'3%0% t gr?yl %Qe a‘cgl r]‘:hgsfpﬁ-nate az%c/lo nitrile,
amino, dimethylamino, sulfate, methylsulfonate, phosphate, succinate or another water
soluble electrophilic group capable of hydrogen bonding; R, is CeHs, CeH,OH, C¢Hs,
CeHaN;, CsH4CN, 4-HO-CsH4-CoHa, CH,OPO,0H, C¢H,080,H, CHNH,, CsH:NHMe,,
CeH,080,Me, CsH,OCO (CHy),CO,H, or CeHsCl; X is CsH;-2,4N0,),, CéHy-4 (NOy),
CsHy-3 (NOy), or CsHj-2,4(NO,),; and Y is -O-, -S-, -CH,-, -N-, —, -CHA- or -CHOA-,
wherein A is aryl, ester, amide, lipid, carbohydrate, or peptide residues. In a particular
example, R' is OH, R* is C¢H,OH, and X is CgHs-2, 4(NO,),.

In another example, the therapeutic agents have the structure:
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illustrated in FIG 1. These interactions are believed
to induce maturation of the cells with which they
interact, to pronote the immune response. Exanple 1
Treating Body Surface Lesions with Phenylydrazones A
vari ety of conpounds are disclosed in this exanple

t helterain B, is apdibien, mrwcyleaxormglym@dyphsmfaalet@tel;ﬂ@spgmts, 25446 Mitrile,
enita enital
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R PPl s T GHEkal - b S0, el cindag iy i

armdmte wedngde; smdmslfe (EHRCH Ol 2)c-SgCy pitela Pakihe, nitfo, azido,

AP o el R L B P

C@dﬁNHW@@z)zCGI-MOS@NE C6HAOCO( CH2) XCO2H, or C6H5C ;

o 2, AP Rey e dr kb R AR s eptiaiodady sn n
i FIG AV Q ﬁ@IO4XO18$74G§6HBF i2yré (N Poratéihettess bY felghct)Nand include

i LA 8174 d |
3SR 08 R AR ORI B0 e 83 2L s s
t mc@f@qsq'ﬁmhlp'gsp(laml‘bﬂs 3812a), acwelf asghr athdr os3snante modylasgatiRen as
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i nt ernol ecu hydr ogen d,
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illustrate Fesonat
are capabteucpfesand ssa)dtermglem@ds fmarlqnigernar&ldf the@&XcHbed compounds

- W oekh }N@'@loﬁsl}l &%bgﬁ fr PEESERE Nl) I’h ’/%5]98!1) whidh sguc(tures and methods
are incorporated by reference. Some compounds that were not described in that patent
include 10-[(2,4-dinitrophenyl)hydrazono]-1,2-dihydroxy-10H-anthracen-9-one (DNPA).
The synthesis of this compound was performed by dissolving 0.1 mole of 1,2-dihydroxy-
9,10-anthraquinone in 50 ml of ethanol and 5 ml sulfuric acid. Gently the solution was
heated to 60°C with stirring and 0.1 mole of 2,4-dinitrophenylhydrazone in 50 ml of ethanol
was added slowly with continued stirring. The solution was heated for 2-hrs and cooled in a
refrigerator. Deep red crystals of DNPA appeared; m.p. 240-242°C; yield 92%. The product
analyzed for C,0H,,N,0; - found: C, 63.98; H, 3.46; N, 11.13; NMR and mass spectra

agreement,

Example 3
Preparation of Pellets and Gels
The agents for treating body surface lesions can be provided in many forms, such as
a crystal, pellet or gel/cream. The agent can be, for example, implanted subcutaneously or
applied to a body surface lesion being treated. The active agent can be incorporated into
any form (such as a patch, or a two-dimensional or three-dimensional matrix) that brings it

into contact with a target site. In some examples, the agent is applied to or over a lesion

-12 -



as cysteine, threonine, arginine), carbohydrates
(muccopol ysacchari des) and gl ycoproteins, all of which

wane7aesat i al conponents of cel |l ul ar regul at oPETIUS2M06833318

10

15

20

25

30

i mmune system For exanple, sinple interactions with 3
or 4 am no acids on the surface of the CD45+RA
receptor on a |l ynphocyte is believed to induce the
expression of a nodified surface protein (RO RB)
capable of initiating the T-cell cascade with influxes

gs%gﬁ“ v &?&%?or @&Lgoug b&w%t 195&9%%%61 Thpsm% Lgetls 3 8% be

in tinme Fin drogen
b@hdmnaglyamaﬂﬁqdnﬁieﬁwdnﬁ)r axa@pﬂmfd doraxnetymers eI ectrical

stimul §f pON oy % feﬁ@t%f 0407 a@?ﬁe@%& B prEssinB St R 5 AP Sf pure

that intrinsic exl s se structures are
| rebereiasl @nd sirids § 4nlhgavgw aEittlk Aaﬁoé avappieparpgvring GLP/GMP procedures,

tﬁhr{o%ﬁ&lgpéé De nﬂlﬁ? %f)(gﬂ tﬁé’ lil@é'o u)floﬁj E@E&rﬁéﬁg tlﬁnf@@‘?,' ABiM pellet,

razon
H@tl@e%e{t%@@)&@d pmﬁdglpp, ptg) or other pharmaceutlcally acceptable carriers may be

A’\aﬁ%eél%) hy #ﬂ M@ﬂ@tﬂﬁd Zrofh exaﬁilbﬁ' O RSV B YA 755219@ 8oses.

ound I's highly electronegative,
exﬁcbmsgnmts ig eqlbat mnc??ré@b?mm b BleRsaccerding e 118 ppssred) leﬁwal

) I’%)e Qpeties Fﬁmld?ssaumqa%é) QRBniEXASRLES TRErAUBEHIS eff&ﬂlve doses

Treat nent of Body Surface Lesions A variety

otchebe detrpingd iy kevaciesss andidqses tq bapdmipisisredican be ‘fa?féd depending

t fo%qﬁé%ﬁameﬁ bélﬁgeuéa&dyorws%@e@@y sasii@ns, for exanple,
conmpounds of formul a wherein Rlis :%Fro gen

hydr ox y]‘he aguve@geran_ 459 alse }Q?Eﬂq‘@ﬁgﬁ in theferm,e ge}3 ﬁb(‘élﬁlﬁ ap@paratlon of

azﬂr lenf F?Edl)n%thﬁﬁ@llﬂﬁ)se %r%ﬁlt&)(ﬂl(ﬁﬂb B @urget bled. at @, gels may be
yl sul'fonate sphat e, succinate or another_water

dqr%qleé Bp g@g,rsgﬁ}ﬁsﬁp @gg:rf Wc@wg}t éusafndﬁcg, a1rtBeQ . These gels are

b%@dcﬁﬁrl %v&rﬁe plfé@tlillﬂu%'the@ﬁlh'%r ot alldaiMdeNor example
CbHA- CBHA,  CBHAOPOROH, CBHACSCRH, . QBHANKR,
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X ik §1sé§m fronfH NG J dted Spidatdr tﬁﬂ\é(@g)ch a@fé@taﬁor(v&@él ,aplﬂfcator) for

; and Yis -0-
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i plt d, Ifl@énbéﬁbMSj rBleBet cA bddRRted Bitd zﬁﬁfg@t&@@on Istichaas a wart. In other
articul ar
P examples, the agent is suspended in tetrahydrofuran (THF) or another non-toxic aerosol, and
introduced into to the tracheobronchial or oropharyngeal area to treat body surface

infections of the oral cavity or upper respiratory tract.

Example 4
Treatment of Plantar Warts

A 66-year old female had a long history of plantar warts accompanied by increasing
induration on her left foot. Prior attempts at local surgical removal of the warts had failed.
She had recently had a deep excision of the wart with freezing which provided partial relief,
but after two weeks the induration returned. A-007 was applied in a 0.25% gel (2g) nightly
for three nights and covered with an absorbent pad to allow maximum penetration. After 7
days the area began peeling and new skin appeared which was soft with no area of
induration. Neither the warts nor induration returned after two months of follow-up

observation.
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phenyl hydrazone anal ogs (anal ogs 15-21),

fornyl barbituric acid Schiff base anal ogs (anal ogs
22-25), as well as the oth@ﬁamwkdhance nodul at ors
shown as conmpounds 26-g{,.{ EfAglofi8174. Conpound
26, for exanple, is an ant racene These and ot her
conpountids-ausae oldefbrnale bafl 2 qondiAeraa oTHer AEVIFBeRQMBETIeHbY Warty

t i
AL S i U P A e

stthaj@hcmaég lemuislsRRY frethe /1 heatesns She plsoriad apicehiayapqus
t %tﬂeg%&fahl@%ﬁ\r GARAKD oM @%@Hﬂa%{eawl@uaimoq@%rdeml

732,904, which structures an

el ileris e voRy éabﬁ%graw@a Sy vieg reated it 2 SEREPE é%%ﬂﬂ?é@ A-007
B@{ ﬁgﬁé@to'@ﬁgvagﬁ§ G itRE Bayk Yot Ddtal ﬁﬁfc@lﬂfosé dT qbYeléns. The cervical

1 1@ 4-dini troph enyl)hydrazono]-l dr ox %

t toaddemndismmecarEiupd i crismakypiaass & ld’lff t%lfh}\/?,lac 3%&96%\4 piection
Va5, sRah R B d ¥ Ha$ SR b AG 29 ndonfR b?olﬁérv&tlo?l di hydr oxy-
9,10-antnraq§|none in 50 m of ethanal ﬁhéﬁJﬂ

sul f ur i Altheupiyshows gt p gelimbisspple.dhe 4Qe7 cou
cream or simple crystals (50 mg) or a pellet (50 - 100 mg) that can be applied on to or

e applied as a

inserted into the epithelial surface or the skin (or other surface) with a 16-gauge trochar

needle for short-term treatments.

Example 7
Treatment of Penile Cancer
A subject is diagnosed with a primary penis cancer. The subject is then
administered A-007 on the surface of the lesion in a 0.25% gel, in a dose of 2 g per day,
until the lesion is resolved. In some instances the agent is topically applied for 3-10 days for
a total dose of 6-20 grams. This regimen may be repeated if necessary unless desired
regression or resolution of the lesion is achieved. It is expected that no further occurrences
of the lesion would develop, but if the lesion recurs, the treatment can be repeated. Because
of its relative lack of toxicity the agent can be repeatedly applied over long periods of time,

for example for many weeks or months.
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heated to 6A0C wth stirring and 0.1 nol e of
2, 4-di ni trophenyl hydrazone in 50 m of ethanol was

wadded2sisew y with continued stirring. The sol BCTWS2006933318
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heated for 2-hrs and cooled in a refrigerator. Deep
red crystals of DNPA appeared; mp. 240-2420C, yield
92% The product anal yzed for C20H 2N4AO7 - found: C
63.98; H 3.46; N, 11.13; NWVR and nass spectra
agreenent. Exanple 3 Preparation of Pellets and Gels
The agents for treating bogy syrface |esions can be
provi ded in many forns, suc% é@ a crystal, pellet or
gel/cream The agentTtanmbuomebmbﬁanpre i mpl ant ed

SubCUt ANERUS 1 Yaifho MRl Afhot PsaRBIARHI LAGE. +RAORctis
R R

bei ng active "age € I ncorpor at'ed
i mdrmnam;edfpeooﬁ o(nsthﬂ:wrfa@? osftlpaumw inap. Zé%tgﬁb ing ¢aspef osmedr day,

8r 1};%1 ghreecgmgrl 1%@&%331? e;dﬁ?ete%&rﬁ]glfg 1&19&%?@{ is E%ﬁx «]'1 For 3 rlb gays for a total
adeswatof 680 grapisi @dtumlln thegvegtmeat dan b trmeaiese mtbgr wﬂwar 3 pesiod of

¢ “t ROGRUR of & %Qgréplé Bah 14§ 2?%&3 9rhd tfe%gﬂt cahfte réf:%té&’a% necessary

e a n1ca desired, for
emﬂplheetumor Hag rompatly disarpearkd I@weaxeemﬂr@aéthe sl tyraqr wepld not

eCrQTIi', Blgﬁ’éc’cuggrﬁeé”‘éa%%e e V@&lﬁA%7 bt alfofhgmhégperﬁgc chmﬂwﬁc?dlsclosed

sizing it gauge. 007 was
p hepiahedng sitiHymet RUGW pr ocedur es, MAth no addi tives.
Dependi ng upon the dissolution properties of the 100%
A-007 pellet, additives (stearic acid, povidone, etc)
or other pharmaceutically Haamwpledol e carriers may be

added to it. Pel o égﬁnm%fbﬁleﬁr@ﬁu{' 3iradeattsioh9r exanpl e,
in 25 ng, 50 doses gystnents in Eellet

concen tTha@ge@ﬁsllsnh§€dB@fe exare 009G @B bf Heed dhide freatigent of a
P '%Yo%ﬁ Qf%et}%fq’g&}; §drﬁ§e eSSBS a R OTSN bRdlerk, Ph@Ris ailkkin

I'mal toxicit Therapeutical |y effecti ve doses can

b @arej:eltse T hesa @glogg,ark enras hyéiaﬁlglng gﬁzdlg% ggxyaltl}btoﬁ}ée lesion for a

a@ﬂff Rl RESHo QR B Shdkey dlﬁﬁpéﬁ?ﬁﬁ@é@'ré@es@iﬁn biBe REIBAY. tFoPEkample,
being treated, or the severity of a diseas

adkd agentayaentied te zhe sarfacs obe [l inielt2i " 2elni opel e e do or
9830 BYE PR SreAnRhEQRADM QRS needed until resolution of the lesion has been
achieved.

Other treatment regimens can be used. For example, a higher or lower dosage of
the active ingredient can be used as clinically appropriate. Therapeutically effective
amounts of the drug can be determined by clinicians depending on the clinical
circumstances. For example, a total dose of 1-10 g, 2-5 g, or 2-3 g can be administered
topically during a treatment regimen. Dosage regimens can be once a day (for example
nightly), twice a day, or more often. The total duration of treatment can vary depending on
the clinical circumstances (for example daily for 3-10 days, for example daily for 5 days),
and the treatment regimens can be repeated at intervals as necessary. For example,

treatment can be administered daily for 5 days followed by 25 days of no treatment followed
by another course of daily treatment for 5 days.

Example 10
Further Examples of Agents Useful in Treating the Body Surface Lesions
Another example of an agent that can be used in the treatment of the body surface
lesions includes 2,6-dibenzylidenecyclohexanone-2, 4-dinitrophenylhydrazone (BDP-DNP).
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propyl ene gl ycol/methyl cellul ose, for application to
a target area. The gels may be provided in a tube,

weuaeid1/0asis60 ng of the active agent suspended i RCTHS2006/033318
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gel. These gels are particularly convenient for

application to the skin or other epithelial surface

(for exanple skin of the foot, face or anogenital

area, or cervical nucosa). In sone enbodinments, the

gel is dispensed froman el ongated applicator tube

(such

o appro: feé Fablpe L et B R Rl Ry SATR) Sions

acqnéielf@mdmaw ﬂzmdmg smwtswdallamlwa@nt@fﬁg &089 Besisclosuie of thase
mart aende e

Cet b0 Hai HRLER il OGRS LT A ERES piheof thes

aag;bntsmtcﬂudd weregbunds laving tlterfemtuﬂ%c heobr onchi al or

oropharyngeal area to treat body sugface infections of

the oral cavity or upper respiratwefy tract. Exanple 4

Treatment of Plantar Warts A66-year old female had a

| ong history of plantar martEf npani ed by

i ncreasi ng induration on her ft_Ifoot. Prior attenpts

at local surgical renoval of the warts had failed. She

had recently had a deer*ex i oNROf the wart with

freezing which provided par&gal relief, but after two

weeks the induration return A- 007 was applied in a

0 Anengg! co&x%ﬂges o St érb’u]f sQBstfhﬂécﬁ%ﬁﬂdt MabktSnaBldctoawaihedwing

with an absorbent pad to all ow maxi mum penetrati on.

Agtaep; 7 days the area began peeling and new skin

appear edis W efr, Ws—sso,t orii;t h no area of induration.

Nei thef the warts nor induration returned after two

mont hs Qi @@kt obser vat i on. Exanpl e 5 Treat nent of

Cer vi caf ;\&F iiRlefindaitly @Rsclebtél fr&f ™, enhadBaul ti pl e

abnor nal 8ap smears with hair |oss and skin changes

second@i§0 eblihor nonal i nbal ance. She was found to have

CIN IImAa%osed fo s high
R! is H, lower alkyl, optionally substituted phenyl or

C
_%_C/ \R4
|
Z

wherein R*is an optionally substituted phenyl group;
R? is optionally substituted lower alkyl, aralkyl, thioalkyl, amidoalkyl, amino,
amino alkyl, nitro, azido; together with Z forms an optionally substituted 4-7 membered

carbocyclic or heterocyclic ring; or together with R* forms an optionally substituted phenyl
group;

R® with R? forms an optionally substituted phenyl group or is an optionally
substituted phenyl group; and

Z is H, lower alkyl, substituted alkyl, thioalkyl, nitrile, amino, or together with R?
forms an optionally substituted 4-7 membered carbocyclic or heterocyclic ring.

Tn one embodiment, the compounds are derivatized with a biomolecule, such as a
carbohydrate, amino acid, peptide, fatty acid, nucleoside or nucleic acids. In one aspect,
such derivatization is used to enhance a compound's solubility and/or target a compound to
a particular tissue, cell or receptor. In one embodiment, an optionally substituted phenyl

group, as recited with respect to the general formula above, comprises such a biomolecule.
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risk HPV infection and cervical warts. She was treated
wth 2 granms per day of 0.25% gel applied to the

woagi7vasmer five days, for a total topical dosecofiside/033318

10

15

grans. No toxicities were observed, her CIN resol ved,
and the warty | esions on her cervix disappeared. The
HPV i nfection converted to | ow grade, and she was
stable after 18 nonths of observation. Exanple 6
Treat ment of Condyl oma A 35-year old female had a

c ondyl (i 8er@ih dodmRN| KschBEOEMPILER iRYudwerbt ékaﬁhﬂé&o%x%bﬁds
th HPV. i nfection. reV|eM/of t he

at i.bl e
hyBhnG théafmma‘?aeab% S8 TGS oHEEPURS Shihe IRy | 1
the 6/1 1 category. She al so hadxmt ypi cal squanous
epitheliumand CIN wth warts.Y'The cervix was i nfl aned
wi th squanmous exo-cervical dygplasia and a warty
| abi al growt h. She was tFeated™ 2 grans per day of
0. 25% A- 007 gel appl gred a f8r five days,
for a total topical dose The cervica
condyl onma di sappeared and the external warty mass fel
ofvhetdireR 1 aldiRA indEfeadddBY aierHORC SR, \SOSN@® 5 0-96),CNj 150,R Y -SO,N;,

ftge 24 nmonths of observation.
Aﬁ?houghgggﬁgﬁng ‘gel in this exanple, the A-007
coul d aheoR biadeppplenthds Hslotvecal8ABaohRirag |fetyCikMSiraihs acid,

h b
o R en R s Bt PR e e e ¥ are s

skkmx@@&dnmher surface) with a 16- gauge trochar needl e

for sh ermir at ment of .
Peni | e arhoc}éeF © E’SLIJ rePgeS%ﬁtsaaggg?Bg %X %ﬁ:ﬁﬁmremx
peenresetan bexrd, inclinde subject is then adm nistered A-007
on the surface of the lesion in a 0.25%qgel, in a dose
of 2 g per day, until the lesion 8 'Tesolved. |In sone

i nstances the agent is topicatly ﬁTplied for 3-10 days
Q

for
vy
n

RV R
R2
Exemplary embodiments of such compounds, when n = 0, are represented by the

formula

v Ar
wherein Ar, Y, R” and R® are as defined above.

In one embodiment, the compounds have the formula



a total dose of 6-20 granms. This regi nmen may be
repeated if necessary unless desired regression or

woeswlasisen of the lesion is achieved. It is erpeaSemdc/033318

10

15 ¢

20

that no further occurrences of the |esion would
devel op, but if the lesion recurs, the treatnment can
be repeated. Because of its relative lack of toxicity
the agent can be repeatedly applied over |ong periods
of time, for exanple for many weeks or nonths. Exanpl e
reat nent of v er AyS e [ 0 7
e the R e SUS A S
adﬂdeatesﬁﬂﬁﬁh@miwon the surface of the tunor in a
0. 25% N a do faunor
is res gﬁ ér 8om]i)oungs 15:10% d }?erﬁgn nglhgéjfﬁ&e hlim;l% he tf&ﬁ fB.d for
3-10 days for a total dose of GAQO gr ans. Cptlonally,
the treatnment can be repeated, 4yth or without a
period of no treatnent of, for exawple from1l to 25
days. The treatnent can be repeatew as necessary until
the tunor has conplete > dptlt is expected
that the vul val tunogs recur, but recurrences
can be treated with A 8Q7_gr andfher therapeutic
conpound di scl osed herei i having anti-tunor activity.
Exanple 9 Treatnent of Clher Body Surface Lesions The
agdnten B is &, 09BY -BRE eS@NR 05 QAN HEOR 06D Ng M —H&, —
%%g tﬂjf 16, geat ment of a broad variety of body
sur g eS|ons such as warts, HSV blisters,
psorlaéisméﬁdm@ﬁwn&mﬁﬂ@eﬁex1@%@§%W1eS|ons are treated
by applyi ng Rt Hﬁ 0%9&?1{1}/ ) ﬁ’dv&‘? Lk, bR Alh@ anl 51 REup Rketorth above.

suf ficient I nduce di sappear ance or
regres ﬁmarln@fnbpﬂﬁeﬂemé of Qmwouﬂﬂé rilselﬁ%?ﬁfﬂilﬂ‘ém aidugigiedpy the following
anpL to the surface of the lesion in a 0.25% gel,

in a dose of 2 g per day, for 3-10 days. The treat ment
can be repeated as needed until NE8olution of the
| esi on has been achi eved.

NO2

wherein R? is H, lower alkyl or optionally substituted phenyl; R? is H, or together with R?
forms an optionally substituted heterocyclic or carbocyclic ring, which optionally is fused to
an aryl group; R*, R® and R® independently are selected from H,
—OH and -OR’.

Particular embodiments of compounds disclosed herein include arylhydrazones.
Other examples include aryl nitrohydrazones, such as phenylhydrazones, such as polyaryl

mononitro- or dinitrophenylhydrazones, for example

-18 -



O her treatnent regi mens can be used. For exanple, a
hi gher or | ower dosage of the active ingredient can be

wagert/oasisel i ni cal |y appropriate. Therapeuti cal PgT/US2006/033318
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25

effective amounts of the drug can be determ ned by
clinicians depending on the clinical circunstances.
For exanple, a total dose of 1-10 g, 2-5 g, or 2-3 ¢
can be adm nistered topically during a treatnent

regi men. Dosage regi nens can be once a day (for
exanpl e nightly), tw ce day, or nore often. Thep,
total duration of treatmgnt can vary depending on|the
clinical circunstances (Ner exanple daily for 3-
days, for exanple dail¥ for 5 days), and the trk
regi nens can be repeat:d at intervals as necessp
For exanple, tres
days foll owed by
anot her course-ok.daily treatnent, $0 days.
10 Further E%anples of Agenirs Us fuI in Treati
Body Surface Lesions Anot her exanple of an agent that
can be used in the treatnment of the body surface

| @i ons includes 2, 6-di benzylidenecycl ohexanone- 2,
4-di ni t rophenyl hydrazone (BDP-DNP). Yet ot her exanples
of effective agents useful in treatijng the body
surface | esions can be found in co-peéndi ng provisiona
appl i cation 60/678,089. The dlsclssure of those
conmpounds and the nethods of nak||g then1are

i ncl ude conpounds havi
conprises an aryl {e-s ubstitUted 4 th at | east one
electron wi thdrawing group; X is NH, CH2, O - SO, or

seVY hgrt e% % F om%%?’ %Ef %V%TXX@EQ“VY&S“&M%W%J)MP%@D acetate,

phosphate, azido, nitrile, amino, dlmethylammo sulfate, methylsulfonate phosphate,
succinate;

R? is an unsubstituted (C¢Hs) or substituted phenyl group such CsH,OH, CeHuNs3,
CsH,CN, 4-HO-C¢H,-C¢H,, CsH,OPO,0H, CsH,0SO,H, CcHyNH,, CsHNHMe;,
CsH,0S0,Me, CsH,OCO(CH,)CO,H, or CHsCl;

Ar is nitrophenyl, such as CsH;3-2,4(NO,),, CsHa-4(NO,), CsHy-3(NO,), or CeHs-
2,4(NOy)»;

R? =-0-, -S-, -CH,-, -N-, —, -CHA- and ~CHOA-; where A=aryl, ester, amide,
lipid, carbohydrate, or peptide;

Y =H, (CH),CH; (x = 0~12), -S-CHj, nitrile, amino, nitro, azido, succinate, or
amide; and

Z=H, (CH),CH; (x = 0-12), -S-CHj, nitrile, amino, nitro, azido, succinate, or

amide.

Example 11
General procedure for preparation of hydrazones
General Method 1: Substituted phenylhydrazines (0.148 mol) were suspended in
MeOH (300 mL) at 50°C and concentrated sulfuric acid (20 mL) added with stirring at 50°C.
After the hydrazine dissolved, the substituted the substituted benzophenone or aryl ketone
(0.1 mol) in MeOH (300 mL) was added with stirring at 50°C over 10 minutes and then
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mis fromO to 6; RL is H Ilower alkyl, optionally
substi tuted phenyl or wherein R4 is an optionally

weubwinsissed phenyl group; R2 is optionally suberiusmioed3331s

10

15

20

25

30

| ower al kyl, aral kyl, thioalkyl, am doal kyl, am no,
amno al kyl, nitro, azido; together with Z forns an
optionally substituted 4-7 nenbered carbocyclic or
het erocyclic ring; or together with R4 forns an
optionally substituted phenyl group; R3 with R2 forns
S o,

o S B L L PO B gk () i s

Itkq/}br;acugtmltﬂswalstxm\@(th Yok weouqrﬁﬁﬁféh Kecryshallizetidne weggrfampEtOH,

0 rl\L}é(S’@ &k Iagetu Wit %Q QL fgﬁie& egﬁlﬁl {-‘nys?s%@ bdndht on all

mhér ed - car |c or rocyc Ic ring. In one
embabictsent, the conpounds are derlvatlzed wth a

bi onl e(?éﬁ%n%l M%%SE‘?, Ax s@coﬁfl‘ g&gﬁygﬁﬂg@pm@g&nﬁ f@ﬁv&g Substltuted aryl

pepti de atty acid, nucléoside or nucleic acid
dnfdra@pescﬁz 7 ngu@hwere dissedvadimi § wh MeDHansl-1 @n‘@h?féh@@t%le added

c %%H&;fné&&yﬁiw Is bx% 309860 &@B&%& rég\mv(@ ﬁ@?fﬁlﬁv EQp 2Baton

partl cu t1ssue rece
e rRoweé, Aey] twas adied, pThQﬁWﬁ?CPVOTS‘MW?iﬁ)W@ £ 1;15%?1% ofeayater bafh. The

F &6 kG ﬁlgrerd%g \*fé?ertvgﬁluﬂl%gsﬁlﬁé al kiR wABRM Suith 3 x 0.5 mL
|

conpri ses such orm ecul I'n certain enbodi nents,

diof Mes¥bd he wmmmd dhej qqli@u@neﬂ%k grerealavpd i copldainontieaperature
hayiing n‘gnﬁ dﬁsﬂfléﬂ'\kﬁeﬁt@@éﬂe ThYBG6: 84 BreElpﬂta‘iester@ﬁ'l@é?e@&ned and

compounds rormul a wherein R7 and
i rra@pvéﬁh@ﬁtﬁrow l%tpél ar dyfeC3. R@F@seitatlvswe@ﬁlmlz the_88%% rorsg;
- SO ZR@VB’@&h%ﬁ@hdéﬂg-N-@\h deQ)E% | yd2Be was B@par@cﬁ@sﬁg%thod 1,

i ndependently s H_ | ower arbo drate q;t
acyielding prelley aesials in$&%rpepucry figay 1 i qa AL 21264 Lol
R@z@sé@ﬁ?fzﬁkwh{)ofsl%@mcg% Cl@(m aﬁlﬂs 4’634 iﬁzaraﬂd Yooar &84, 777,

as descrlbed q ove. anot her

r {8 e pltem’; anTﬂMR@MISQL W&I@r lﬁcltll}P@sH’\ﬁh]gT}Qr $0%1 H, ), 8.37 (1
H, d, /= 8 Hz), 8.22(1 H, d, J= 8 Hz), 7.67 (4 H, m, J = 8 Hz) 741 (6 H, m, J = 8 Hz); Anal.

Cald'd for C10H4N4O4: C, 62.98; H, 3.86; N, 15.46. Found: C, 63.17; H, 4.06; N, 15.49.

4-Hydroxybenzophenone-2,4-dinitrophenylhydrazone was prepared using method
2, and was obtained as red needles that recrystallized from ETOH - yield 80%; mp 224-
22§°C; IR: 3541(N-H), 3271(N-H), 3098(0-H), 2905(Ar-H), 1621(C=N), 1591, 1511,
1418, 1329, 1276, 1130, 1083, 829 and 698 cm™ ;'H-NMR(DMSO, 400 MHz): § 11.23(1/2
H, s, N-H), 10.99(1/2 H, s, N-H), 10.1(1 H, s, “broad” OH), 8.8(1 H, 5), 8.41 (1 H, d, /=8
Hz), 8.19(1 H, d, /= 8 Hz), 7.67 (2 H, m, J= 8 Hz), 7.48 (3 H, m, /=8 Hz), 7.28(1 H, dd, J
= 8 Hz), 7.04(1 H, dd, J= 8 Hz), 6.84(1 H, dd, J= 8 Hz) ; Anal. Calc'd. for C;oH;4N4Os: C,
59.07; H, 3.62. Found: C,59.71, H, 3.84.

2,2',4,4"-Tetrahydroxybenzophenon-2,4-dinitrophenylhydrazone was synthesized as
deep red crystals that recrystallized from EtOH - yield 75%; mp 290-291°C; IR: 3631(N-H),
3491(N-H), 3272(0-H), 2905(Ar-H), 1614(C=N), 1518, 1415, 1322, 1206, 1143, 1107, 974,
864 and 827 cm™'; "TH-NMR(DMSO, 400 MHz): & 11.59 (1 H, s, O-H), 11.15(1 H, s, N-H),
10.12(2 H, s, 0O-H), 9.91(1 H, s, O-H), 8.85 (1 H, 5), 848 (1 H, d, /=8 Hz), 8.19(1 H, d, J=
8 Hz), 7.61 (1 H, d, J=8 Hz), 6.95 (1 H, dd, /= 8 Hz), 6.8(1 H, dd, /=8 Hz), 6.57(1 H, s),
6.46(1 H, dd, J= 8 Hz), 6.38(1 H, s), 6.31(1 H, dd, J= 8 Hz); Anal. Calc'd. for C;oH;sN4Og:
C, 53.52; H, 3.28; N, 13.14. Found: C, 51.79; H, 3.19; N, 13.36.
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represents a bond include Exenplary enbodi nents of
such conmpounds, when n = O are represented by the

woaoombsiseherein Ar, Y, R7 and R8 are as defi nedTailsenne/033318
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In one enbodi nent, the conmpounds have the

formul awherein G represents -CH2-, -C(O-, -N, -

-O, or -S-; nisOor 1; and Y', Q Y, X Ar R7 and
R8 are as set forth above. O her conpounds di scl osed
herein i nclude those having the formula wherein R5 is

2 N3 Nég W%?oxyﬂp%&&q&n@g 24 d1 %hyﬁx%%)rég%s syntlesized from

[ théé:mnldﬁmﬁd gndér‘leD]HlP osing Gmral Melﬂgold 1. Yopldaweg OR%6. The reaction
|nd enden

a En)% If WasTe ed%r 48 hO @é %o%p%wld n% Qt%@taéﬁ ﬁlo§h t?@re%t%h uﬂ&nc%glmg

above. npoun S
d aﬁﬁeasﬂﬂllmmmﬂlmaee/hémm e remrdggystahemp AGHR G gR: 3502(N-

sg’@ﬁ%?ﬂ‘ﬁ 4 "3@8 &%@(N’H)Fﬁ%{m@gk%ﬁg Nﬁplts?%@bi Aa41, 1335,

an298p1136nHIoN ynmﬂas:m‘c WR(@MSQJ@%MTLZ) @rlléaflﬂé@waﬂ)ef% 86(1

Ot (ggg s t r

R%ﬂ%h%’% b epé‘n erq pyé)agrﬁeéy q?(gc?_e 8I'hlgl,gﬁi’)%%Sz'alrl:%gw’m)’
-QR914HBahﬂW6&$HImbnbodlnents of conpounds di scl osed
herei n include aryl hydrazones. O her exanpl es include

aryl nitrohydrazones, such as phenyl hydrazones, such
as polyaryl nononitro- or Biample dbhenyl hydrazones, for

exanpl eor wherein Rlisj%:ﬂ&@ﬂﬁﬁi@&%ﬂkoxy’
hydr oxyphenyl (such as or 4-hydroxyphen

ac et at é’.‘hlsphus}pjh addecsses thedise ofrthe thql@ed wﬁltﬁ@q € %reatment of psoriasis.
tom{} %{Pclrcl%d agéﬂtsf @rCxar il RMIoF1:E BIRY&: to BORRRIN & €nis purpose,

but espec1ally suitable compounds will be those with extra double bonds attached to the —
C—N moiety. Specific examples of such compounds include, without limitation, those

having the formula

I

Rj
wherein R, is hydrogen, hydroxyl, 2- or 4-hydroxyphenyl, acetate, phosphate, azido, nitrile,
amino, dimethylamino, sulfate, methylsulfonate, phosphate, succinate or another water
soluble electrophilic group capable of hydrogen bonding; R, is C¢H4OH, C¢H,N,, CHLCN,
CH,, 4-HO-CeH,-CeH,, CeH,OPO,0H, CH,0S0,H, CeHNH,, CH,NHMe,, CsH,0SO,Me,
CeH,0CO(CH,)CO,H, or CeHsCl; X is CsHs-2, 4(NOy),, CsHy-4(NO,), Cells-3(NOy), or
CeH;-2,4-(NO,),; Y is H, (CH)CH; (x = 0-12), -S-CHs, nitrile, amino, nitro, azido,
succinate, or amide; and Z is H, (CH),CH; (x = 0-12), -S-CHj, nitrile, amino, nitro, azido,
succinate, or amide. In a particular example, R, is H or OH, R; is C¢H4OH or C¢Hsand X is
CeH;-2, 4(NO,),.

For the treatment of psoriasis, an effective amount of the compound is applied to

psoriasis lesions on the skin, for example once a day for 3-5 days. This treatment regimen is
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R2 is an unsubstituted (C6H5) or substituted phenyl
group such C6HA4COH, C6H4AN3, C6HACN, 4-HO CoH4- Co6H4,
WORNHYORGROH, COHAOSO2H, C6HANH2, C6HANHME2, C6PdOBORvE/033318

CoHAOCO( CH2) XCO2H, or C6H5C; Ar is nitrophenyl, such

as C6H3-2,4(NO2)2, CoH4-4(NO2), Co6H4-3(NO2), or C6H3-
2,4(N®2)2; R3 =-0-, -S, -CH2-, -N, -, -CHA- and

- CHOA-; where A=aryl, ester, am de, I|p| d,

carbohydrate or peptide; Y =H (CHxCH (x = 0-12),

a}ﬁpaaé&?d o} agcarznple l?_Y l%ﬁgéﬁbq%(té&ﬁg‘ﬁ& e\f@éJ Sdgwe&ls‘ G Whah Bie 1ions recur or

Nniworseh &, sewmityno, nitro, azi do, succinate, or ani de.

Exanpl r r : j

hydr az glﬁies @nt%t anﬁ/g?sﬁﬁ%ld :Eﬁ:e Jé&bl R Sptﬂé g.tlérﬁi%ngseveral examples,

p hteshauldhyeckpparentas thoe. skilled ingthy arv\ﬁsatéh@mm@nmm b mopiiegyin specific

(300.,.nd. e
5 %Sitalls d&hg%{ de??%{ﬁ: 1?&? s&c%%%tﬁaél%%é%gan?Hié&%tﬁfﬁgatﬁgé goarlx(illgén)vewthm th

disgisitdndachpe ofithe Sallowirigtalpimel t he substituted

benzophenone or aryl ketone (0. 1 nol) in MeOH (300

n.) was added with stirring at 500C over 10 ni nutes

and thenstirred for another 30 mn. The sol vent was

evaporated (75%, water (500 nL) added, and the

preci pitate washed wi th 3% aqueous NaHCG3.

Recrystallizations were fromEtOH MOH or acetic

acid. Conplete elenental and spectral analysis were

conducted on all products. General Method 2: A second

general nethod proceeds as follows: Substituted aryl

hydrazi nes (2.7 mmol) were dissolved in 15 nL MeCOH and

2.1 mol of the ketone added with stirring. Dowex

50W 50X2- 100 cation exchange resin (0.5 g) [Dow Corp.,

Bat on
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Rouge, LA] was added. The suspension was refluxed for
1 h at 750C on a water bath. The m xture was filtered

woabto7insiss wat er vacuum pressure and the resi nPa@aaiseme6/033318

10

15

with 3 x 0.5 nL of MeOH The contents of the
collection flask were allowed to cool to room
tenperature and 20 nL of distilled water added. The
colored precipitates were filtered, dried and
recrystallized fromEtOH or MeOH. Representative
K#eﬂds were in the 80%range. N-Benzhydrylidene-
q- di ni trophenyl ) hydrazi ne was prepared usi ng
nethod 1, yielding yellow crystals in 82%recovery

2098 A~ ) . METBFARye AN Ay o N b s sttt

apaodr®ofla cc&’iMpnd?chprl@QB and 608 cm1l; 1H NVR(DMVSO, 400
MHz): d 11.25(1 H, s, NH), 9.07(1 H s), 837 ( 1 H
d, J= 8 Hz), 8.22(1 H, d, J=8 FE) 7.67 (4 H m J =
8 Hz) 7.41 (6 H m J 8 Hz); |Anal Cald' d for
Cl9H14NAO4: C, 62.98; H 3. SGW%N 15.46. Found: C,
63.17; H, 4.06; N, 15.49.

4- Hydr oxybenzophenone- 2, 4-dinitro
prepared using net hod 2, and
needl es that recrystallized
224- 2250C, IR 3541(N-H)
2905(Ar-H), 1621(C=N), 15% 3§11, 1418, 1329, 1276,
1130, 1083, 829 and 698"cm T™1H NVR(DWVSO, 400 MHz): d
11.23(1/2 H, s, NH, 10.99(1/2 H s, NH), 10.1(1 H
s, "broad" OH), 8.8(1 H s), 841 (1 H d, J=8 Hz),
8ot9(1 H d, J=8 Hz), 7.67 (2 H m J =8 Hz), 7.48
(3H m J =8 H), 7.28(1 H dd, J =8 Hz), 7.04(1 H
dd, J= 8 Hz), 6.84(1 H dd, J= Hz) ; Anal. Calc'd.
for Cl9H14N4O6: C, 59.07; H, 3.p2. Found: C, 59.71, H,
3.84. 2,2',4,4

I-Tetrahydroxybenzophenon 2,4- lengrophenthydrazone

N
}henylhydrazone was
was dabt ai ned as red

- yield 80% np
(N-H), 3098(OH),

IR 363 1(N-H), 3491£N 7 90 WN=I$

1614(C=N), 1518, 14 ] 3, 1107, 974,
864 and 827 cm 1; 1k ): d 11.59 ( 1
H s, OH), 11.1B(1 H5,

or

R1

wherein R' is hydrogen, hydroxy, 2- or 4-hydroxyphenyl, acetate, phosphate, azido,
nitrile, amino, dimethylamino, sulfate, methylsulfonate, phosphate, succinate;
R? is C¢Hs, C¢H4OH, CeHN;, CsHLCN, 4-HO-CgHy-CgH,, CsH,OPO,0H,
C¢H,0SO,H, CHNH,, CsH,NHMe, CsH,0S0,Me, CsH,0CO(CH,),CO,H, or CsH;sCly
-23 .



10.12(2 H, s, OH), 9.91(1 H s, OH), 8.85 ( 1 H s),
8.48 ( 1 H d, J=8 Hz), 8.19(1 H, d, J=8 Hz), 7.61 (

wa 2647/0d518d = 8 Hz), 6.95 ( 1 H, dd, J = 8 Hz), P6TAS100b1033318
dd, J = 8 Hz), 6.57(1 H, s), 6. 46(1 H dd, J= 8 Hz),

10

15
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6.38(1 H s), 6.31(1 H dd, J= 8 Hz); Anal . Cal ¢’ d.
for CL9H14N4A®8: C, 53.52; H, 3.28; N, 13.14. Found: C,
51.79; H 3.19; N,

13. 36. 1, 2- D hydr oxy- 10- ant hr aqui none- 2, 4-di ni t r ophenyl

hydr az e {Z t nd
T e e S
reactlﬁﬁ H@Xt&{élhﬂsNﬂeﬁl@HédMﬁoKEKB%hthhéfwahﬁﬁ@hﬁmde
ph ﬁ]@ %ﬁ thge reacti on upon cooling and
ron1d|oxane/hexane as red _
m cr oc n’rysHatlcgi,)fop (220- 228 CHs) Ririlg 5OBINR0, Zip7Fuceippte, or
3%%1%(& , 2925(Ar-H), 2559(Ar-H), 1618(C=N), 1595,
¥941, “1335, 1298, 1135, 1091 and 781 cm 1:
1H- NVRZBNVBICHB O k-2 P12, -8 -CHyitrilas, amino, njirpy azidg, SGFinate-{or
ﬁ“% 47(1 H d, J=6), 8.38(1 H s), 824 ( 1 H d,
i 8. 17(2 H m, 812 (2 H m, 7.89 (4 H,|ﬂ,
7 75 (3 H m . Exanple 12 Treatnent of Psoriasis This
exanpl g addrgs ﬁ—%’&m& Becisag, @Bertnh@hecufa?ﬁg 986vaeRA Wari. N
the tréatment of psoriasis. Any of the disclosed
agents (for exanple A-007) are believed to be useful
for thiss purﬂ@%thﬁ@ of clﬁﬁ@e%ajelln)fhesskldr{ BRbRAnGPWRQUIMESM wart, flat
will bé those wth extra double bonds attached to the
- v@riNr mbowhsic w@heci fi ¢ exanpl es of such conpounds
include, without limtation, those having the fornmul a
wherein R is hydrogen, h drox |, 2- or
4- hydr dxy phdeg metheg ef deigm aﬁe@ﬁﬁ%ﬂaﬂ i 27 grpsemiet Fitf-e,
am no, dinethylam no, sulfate, nethylsulfonate,
phosphat e, succi nate or anot her water SOE%E
el ect r dphi | iTegiedep ot dpant @hermnilvatisan prahdeisal psl penile,
O%H%gﬂorgﬂuﬂu% C HACN, CH3, 4-HO Co6H4- CoH4,
CoHAOPQ2OH, C6HAOSOR2H, CBHANH2, CBHANHME2 CEHACSCRMe,
C6HAOCQ( CH2) XCO2H, or C6H5C ; X is C6H3-2, 4(N2) 2,

CoHA- 4(NC2) , THeBhkHiod GRERikn 4, ¥herein the wart is a papilloma virus associated

wart.

7. The method of claim 6, wherein the wart is an HPV-induced wart.

8. The method of claim 1, wherein the wart is an external body surface wart.
9. The method of claim 1, wherein the wart is an internal body surface wart.
10. The method of claim 9, wherein the wart is a cervical wart.

11. The method of claim 1, wherein treating the wart comprises providing the

compound in a topical pharmaceutical carrier and applying the compound topically to the

wart.

12. The method of claim 1, wherein treating the wart comprises providing the

compound in a pellet that is introduced into or adjacent the wart.
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W@ 20@/0k5186 CH) XCH3 (x = 0-12), -S-CH3, nitril e, pPamiusen06/033318

10

15

C6H3-2,4-(N2)2; Yis H (CHxCH3 (x 0-12), -S-CHS,
nitrile, amno, nitro, azido, succinate, or am de; and

nitro, azido, succinate, or amde. In a particular
exanple, RLis Hor OH R2 is C6H4OH or C6HSand X is
C6H3-2, 4(NQ2)2. For the treatnent of psoriasis, an

ef fective anmount of the conmpound is applied to
psoriasis |lesions on the skin, for exanple once a day
for 3-5 days. This treatnent reginen i srepeated, for
exanpl e by repeating this course every 3-6 weeks, or
when t he | eThomsthodafictairod 1 woresdmthe was ésceplintay waravi ng
illustrated and described the principles of the
i-nvention in several exanples, it should be apparent
to thosé skiThémethpdoftchmar whartinthechmpoundésnt i on can be
nodified in specific details w thout departing from
such principles. | claimall nodifications comng
within the spirit and scope of Hvke follow ng clains. |
claim 1. A nethod of treating a wirt, conpri sing
applying to the wart an effective hnount of a conpound
conprising or or wherein RLps en, hydroxy, 2- or
4- hydr oxyphenyl , acetate, Bzido, nitrile,
am no, dinethylam no, sulflate et hyl sul f onat e,
phosphat e, succi nate; ( 1 CoHACH, ,C6HANS,
OBHACN, 4- HO- CBH4- C6HA,N CBHACPOROH,  CBHATBBCRH,
C6HANHR!; 1CGIHY NHiMe2 seabUIORGRAR 1. C6HAOCO( CH2) XCO2H, or
O6H50 ;: X is OBH3- 2, 4(NO2) 2, C6H4-4(NO2), C6H4- 3(NR),
or CBH3- 2,4(N®2)2; RB3 =-0, -S, -CH-, -N, -, -CHA
and - CHOA-; Tabeafkethodsfdlyim,1, eftrein th@ammﬁeundhs pi d
carbohydrate or peptide; Y = Hx(CHxCH3 (x = 0-12),
-S-CH3, nitrile, amno, nitro, akido, succi nate, or

am de; and HN\\N
|
\ / R2
R R? ;and
R!; R% R?; and X are as set forth in claim 1.
16. The method of claim 1, wherein the compound is

R? ; and

R R% R% X; Y and Z are as set forth in claim 1.

17. The method of claim 1, wherein R' is OH, R? is C¢H,OH and X is C¢Hs-
2,4(NO,),. '
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Z =H (CHxCH3 (x = 0-12), -S-CH3, nitrile, am no
nitro, azido, succinate, or amde. 2. The nethod of

woleairrmdisewherein the wart is a non-venereal WwWRCT/US3006/033318

10

15

The nmethod of claim2, wherein the wart is a plantar
wart, filiformwart, flat wart or seborrheic wart. 4.
The nethod of claim 1, wherein the wart is an
anogenital wart. 5. The method of claim4, wherein the
wart is an anal, cervical, oral, penile, vaginal or

vul val rt..6. Th t.h | [ r£4.n the
wart i §¥VZ p:arB? W%ﬁ‘go{\}?arlﬁg E{’a‘ghsecr)egéll %te gl) c]lé %\%l\ﬁ,tdq% & The
maibhegliddegicheraboneviyedieitnophenghydazoné.s an HPV-i nduced
wart. 8. The nethod of claim1, wherein the wart is an
external body surface wart. 9. The nethod of claiml1,
wher ei 19t he Amaethod of teatirigrathyperpolifsaatiye badyfsardase lggion, comprising

Th f. ' ' |5 i cal
ocip g e o Ry B RS AR B TP hg e

wart conprises providing the conpound in a topica
phar maceutical carrier and applying the conpound
topically to the wart. 12. The nethod of claim1,
wherein treating the wart conprﬁses provi di ng the
compound in a pellet that is iH roduced into or

adj acent the wart.13. The nmethod~qf claim 11, wherein
the wart is a plantar wart. 14. Thie method of claim 1,
wherein the conmpound is R ;
inclaiml. 15. The nethod sfal mk2 wherein the
conpound is R; R; R ; dre as set forth in
claim 1.

or

or
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16. The nmethod of claim 1, wherein the conpound is Ril;
R2: R3;: XX Y and Z are as set forth in claim11l. 17.

woharesised of claim1l, wherein RL is OH R2 i sCCaikd@0b51033318

10

15

20

25

30

35

and X is C6H3- ,4(NO2)2.18. The nethod of claim 14,
wherein the conmpound is 2, 6-

di benzyl i denecycl ohexanone- 2, 4- di ni t r ophenyl hydr azone.
19. A nmethod of treating a hyperproliferative body
surface | esion, conprising applying to the | esion an

effecti of a 0 r by

Rlis h gygFrslé\gg is d %n)d}&(ﬁggl ‘12”‘}9 4%3/8@5{%&1 1:1}9 agét'fltg ﬁm%%ﬁmdm

gﬁmtla,:]amlzmqo hmﬁﬂ’(ymmno alzlfaﬁ.lbome‘rhylsulfdnete rnsphete, Succmate

I met a ,

succi nit BCp G R EHCCRH Gt (RO o,

CEMINAES CRROEIS, U FUNGTR cu GRU50

CGHS 2 RAENOR ), -(RB-,=N-, 0=, -CH&- and -GHI0A-; whpre A_—aryl e, amide,
C%)ﬁ aryl, ester, amde, |ipid,

P’k%1 & Ya?ratM%ngt@etu de. Y= H (CHXOB (x = 0-12),

- s- CH3 Y AH @H)@Hsa(wr@elz)mswfés, nidgile. chnin s radopsucipate, or

amde,an%ndz H (CHxCH3 (x = 0-12), -S-CH3,

nitri 1€, amino, nitro, azido, succinate, or anide. 20.

The metzvol, ()TN 0912)wRerHbi pitrilt cankiyts aitier #doF Bicgipaiper

b%?% surface lesion is a precancerous lesion. 2 1. The

6d of claim 20, wherein the lesion is an ana
cervical, oral, penile, vaginal or vulval |esion.

20. The method of claim 19, wherein the hyperproliferative body surface lesion

is a precancerous lesion.

21. The method of claim 20, wherein the lesion is an anal, cervical, oral, penile,

vaginal or vulval lesion.

22. The method of claim 20, wherein the precancerous lesion comprises actinic
keratosis, Bowenoid actinic keratosis, arsenical keratosis, Bowen's disease, viral kerafosis,

leukoplakia, erythroplaquia of queyrat, a nevus or a wart.

23, The method of claim 20, wherein the precancerous lesion is papilloma virus

associated lesion.

24, The method of claim 19, wherein the hyperproliferative body surface lesion

is a primary neoplastic lesion.

25. The method of claim 24, wherein the neoplastic lesion is anal cancer,
cervical cancer, basal or squamous cell carcinoma, melanoma, penile cancer, vulval cancer,

vaginal cancer or cancer of the oral mucosa.

26. The method of claim 19, wherein the hyperproliferative body surface lesion

is a metastatic neoplastic lesion.
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22. The nethod of claim 20, wherein the precancerous
| esion conprises actinic keratosis, Bowenoid actinic

wleap@tsiss, arseni cal keratosis, Bowen's di seaper/use00ai033318
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30
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kerat osi s, |eukopl akia, erythroplaquia of queyrat, a
nevus or a wart. 23. The nethod of claim 20, wherein
the precancerous lesion is papilloma virus associ ated
| esion. 24. The nethod of claim19, wherein the
hyperproliferative body surface lesion is a primary
neopl astic si on. . Th tho f. m. .wherein
the n eZ{)I asjtrﬁecmf’tggc} éf?laing lgm e natg‘% ie%F 10 ff %:Se Vi lc%glrmécl:ﬁzgn cer,
basal or squanous cell carcinoma, nelanona, penile

I val . inal . ;
ool nitosal oBE S g arerEREen §fe GRAFE v Bpala o

hyperproliferative body surface lesion is a netastatic

neopl ag{i c sion. 27. . Th ' : 24
the 1 odton 1B BoBuffiter aar b ne by AMeipn ARl fichal vosy
loyrfaekesien.n the lesion is a vulval or vaginal |esion.

29. The nethod of claim 19, wherein the body surface

|l esion is an internal body surface | esion. 30. The

met hod3ef clTaé meth6d ofrteme P rwhen the Bydysurficedesidnds arorxidraal

ag $xt%r%qlkpody surface |l esion. 31. The nethod of
cPAPRLE° Whet ei n the body surface lesion is an

anogenital lesion. 32. The nethod of claim 31, wherein
the anggeni tal a3 QF.1l; Li1 &l bb@&Pdufce 1850n if Rfanogenital
nethodggT cﬁgFﬁ$§§§8ﬁﬂ%§g?ﬁQ§%% g%ni§§P esion 1s glg
gésiohal wart. 34. The nethod of claim 32, wherein the
genital lesion is a lesion of a femal e reproductive
tract.

32, The method of claim 31, wherein the anogenital lesion is a genital lesion.
33, The method of claim 32, wherein the genital lesion is a genital wart.
34, The method of claim 32, wherein the genital lesion is a lesion of a female

reproductive tract.

35. The method of claim 32, wherein the genital lesion is a lesion of a cervix.

36. The method of claim 31, wherein the anogenital lesion is an anal wart.

37. The method of claim 19, wherein the lesion is a papillomavirus associated
lesion.

38. The method of claim 37, wherein the papillomavirus associated lesion is an
HPV-induced lesion.

39. The method of claim 19, wherein applying the compound to the lesion

comprises topically applying the compound to the body surface lesion.

40. The method of claim 19, wherein applying the compound to the body

surface lesion comprises introducing the compound into the skin.
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35. The nmethod of claim32, wherein the genital |esion
is a lesion of a cervix. 36. The nethod of claim 31,

woherranfiss he anogenital |esion is an anal wart PCBTS200833318

10

15

20

25

30

met hod of claim 19, wherein the lesionis a

papi | | omavi rus associ ated | esion. 38. The net hod of

claim 37, wherein the papillomavirus associated | esion

is an HPV-induced | esion. 39. The nethod of claim 19,
wher ei n appl ying the conpound to the | esion conprises
topically applying the conmpound to the body surface

| esion. 40. The nethod of claim 19, wherein applying .

t he compoundht methhdofndaiy 19 whcagetréating the bodinyyrirepdesion comprises
i ntroducj.ng the compound .into. (.4 1. The met hod

of CHIg; Tg‘:ﬁsm\lﬂﬁ% o Ceeirgﬁoytl?fgcg*olgr?gm?%e %d&y surface | esion
conprises treating a skin lesion induced by infection

or inf l4§.mmtfhogi thégof %ﬂ% 4'TE\R/ﬁEQQn ﬁgaﬁ% @r{e%é}lsurf%bqés%r{bomprises
treating the %ogy surtace | esion conprises treating a

s kiegting@skinresiondudped Hyyinfeetfoact i on. 43. The net hod of
claim42, wherein treating the body surface |esion
conprises treating a skin |lesion induced by a virus. _
44. The3net Hibd mefhod b&ilaima, wherein &rkating thedoingyriaprledengpmprises
surface ' . ' reating a virally induced
mg??%%fgkﬁiﬁgﬂﬁégﬁggkgfa%%ain144, wherein treating the
body surface | esion conprises treating a

papi | | gavir. ' Bt @b omprises
i uhorol n e EEdAHRL whdOn g AR R oAl omy

t reatirigreagrimllhmdpesd waitr us i nfection of the skin. 47. The

nmet hod of claim 19, wherein treating the body surface

| esi on conprises treating a skin neoplasm _ .
45, The method of claim 44, wherein treating the body surface lesion comprises

treating a papillomavirus induced wart.

46. The method of claim 44, wherein treating the body surface lesion comprises

treating a herpes virus infection of the skin.

47, The method of claim 19, wherein treating the body surface lesion comprises

treating a skin neoplasm.

48. The method of claim 19, wherein treating the body surface lesion comprises

treating a psoriasis lesion.

49, The method of claim 48, wherein treating the psoriasis lesion comprises

applying to a psoriasis lesion the compound
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wo20070heiseet hod of claim 48, wherein treating PO®US2006/033318

10

15

20

48. The nethod of claim 19, wherein treating the body
surface | esion conprises treating a psoriasis |esion.

psoriasis |lesion conprises applying to a psoriasis

| esi on the conmpound50. A nethod for the prophyl axis of
a body surface cancer, conprising contacting a
precancerous lesion with an effective anmount of

4, 4' - di hydr oxybenzophenone-

2, 4-di ni trophenyl hydrazone. 51. A nethod for treating
a body surface cancer selected fromanal, cervical

peni | e50.vul ahetiud fuathe paphytasisada bodsomwphéesiangr, comprising

C ont a{%t | ngrect:aggergu%qé/slo%%lth%%eeffc s gmoﬁ%c B)htl B ndll%rd¥o§<9$én¥cﬁ)henone-

424(mdﬁmyﬂm@MMbamxophenone 2, 4-di ni trophenyl hydrazone.
52. The nethod of claimb51, wherein the cancer is a
primary tunmor. 53. The nethod of claimb51, wherein the
cancer 51.s aAnetthst fat iretingmbely suste caiser seleethdiion anal caivieal,
ng?rﬁlgdvuo\fea O vtahﬁalé:%r?c%%oﬂnéls%%{ éhtgé'ﬂn GR Yoy surfa ei can k¢ with an

cla e caficer i anal cancer.
5 6ffectineammhoit, S dilgldaixhaiophatvee-3idriniepheatysazprs.
penil e cancer. 57. The nmethod of claim51, wherein the
cancer is vulval or vaginal cancer.

52. The method of claim 51, wherein the cancer is a primary tumor.

53. The method of claim 51, wherein the cancer is a metastatic cancer.

54, The method of claim 51, wherein the cancer is cervical cancer.

55. The method of claim 51, wherein the cancer is anal cancer.

56. The method of claim 51, wherein the cancer is penile cancer.

57. The method of claim 51, wherein the cancer is vulval or vaginal cancer.
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