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FIELD OF I NVENTION S The present invention relates generall y\f E&gzﬁﬁét}fﬁ
useful in the treatment or prophylaxis of viral nediated disease
conditions. More particularly, the present invention provides therapeutic
agent s use”lmmulmm)mlmuweat ment of cervical cancer, genital warts or
»asynpt omat s caused or otherw se exacerbated by&/m i an
papi | | omavi r uscddd?) . The present inventjon is further dir I

of treatment using said agents as well as 10 nethods of identif]
BACKGROUND OF THE | NVENTION Viral nedi ated di sease conditions répresent
sone of the nost debilitating diseases_affecting_ 15 humans and ani mal s and
are responsi bl e foﬂ‘HE&AﬂE&mIGWQéMﬂQIMSnKM)METMi S
particularly the case for cancers associated with viral transformation of
host cells. One particularly serious formof cancer is cervical cancer.
Persistent infection of the transformation zone of the cervix uteri wth
MWPVs such JSBILBQFBYYENEON us (HPV) is seen as a prinmary cause of
cervical cancer. Approximately half a mllion wonen die of 20 cervi cal
cancer every year, while a nmuch higher nunber of patients are exposed to

' ' di . ' : h d .
[ cat mont cRAseed PpuBR g edBID o ARECRRRT SR eSS RG B Rabblors o o

of the | ongifapbhiedasddatiséasd wonditicrts. S Mgte Cpurtidudaiyni el GeseRSinVEN ot SHOURISs
encode proteins with nol ecul ar gr operties required for cellular _
t r ansf or matthesapeptic agenfs usefinl inthe Geptmens of ceryical ¢aneas nggmitpl Wartrenasymptomatic

(HPV-16) i V, j l.i j ; InS und in
Sbout 0% GFS Eilees BE PREnuiEC kBB d R Bl AL AR AR HECS
account f orpresant ineentid0% Oirththedisetateto rygethotlsi of Srea@idnensihiPaid ygemss dshvadll anf ect
genit al cosa or ;{d nfp’ | i ke HPV-6 and HPV-11, are nost often associ ated
o~ ~ meslads of Hlepilygisame-gn neopl asi a) such as genital warts. Current
treatment for HPV-16 associated |lesions is surgery, while [imted success
is achieved for HPV-6 and HPV-11 | esions with i mune nodul ators |ike

i nt er f er on. BACRGROUND @F THEIMMENTION HPV by vacci nation and chal | enge
of established HPV infections by inmune therapy are under intense
investigation, but are presently not established clinical procedures. A
need exi st sy, r e eutic - 1Nt he
rroatmont . oy PEURLA dReact Sondiltrk el LR n B8 SR BliRE Gilasthelelom
MPVs and1$ dumaed heidaindls iadé ate feypongibleaior sighificolvidiaYtyCndl mbbMIlyONChis is

particularly the case for cancers associated with viral transformation of host cells. One

ods

particularly serious form of cancer is cervical cancer. Persistent infection of the
transformation zone of the cervix uteri with MPVs such as human papillomavirus (HPV) is
seen as a primary cause of cervical cancer. Approximately half a million women die of
20 cervical cancer every year, while a much higher number of patients are exposed to
preinvasive disease or genital warts, and one has to conclude that treatment of these virally
caused neoplasias is still inadequate in spite of the long-term establishment of surgical

techniques.

25 MPV genomes encode proteins with molecular properties required for cellular transformation
in cell culture and in siru . Human papillomavirus-16 (HPV-16) is the most common HPV
type in malignant neoplasia and is found in about 60% of all cervical carcinomas, while
about twenty other HPV types account for another 30% of these malignancies. Other HPV
types that infect genital mucosa or skin, like HPV-6 and HPV-11, are most often associated



Thr oughout this specification and the clains which follow, u.n) ess the
context requires otherwi se, the word "conprise" and variati onQ@ as
"conprises" and "conprising” will 15 be understood to inply the in Iz?&(igon
of a stated integer or step or group of integers but not the exclusion of
any other integer or step or group of integers. One aspect of the present

i nvention provides an agent useful in the treatnent or prophyl axis-of a

di sease condition caused or exacerbated by an MPV, said agent conprising a
conmpound 20 capabl e of reducing, inhibiting or otherw se decreasing the
activity of a protein encoded by an MPV gene where said agent facilitates
di srupti on with &exijne hevpiadiapmichlas gatitabwarormai n present in said protein. Still
yet anot her aspect of the invention contenplates a conposition conprising a
conpound 25 capable of facilitating the disruption of a chel ated netal
cation domatﬁﬁr m%atﬂmtfsebﬁp@n%q%@ia&@ksiaxs ARulYBYY, BNEImEI]INSE is‘@l#;ﬂi@ve
phar maceutically acceptable carrier, diluent Or "excipient. Yet a turther
aspect of tfoe HPV-6nandddPY dil desienst witha immueoniodiflatprscliitel mtgrisronpr Brewertiongpfa

di sease 3Q canditio ed or .exacer,bat ed . MPV. i sing the
S a3e 33, [BGigh bR Y b Sfc{anSi SREERARLGE o 6o Blihe HER TRk RO by iSmns
capabl e of {fiegby bleaintididntbhie ilietigd{idn, Ot 2¢ pisenlly haf Abhdted klikiad ippstediasni n of

a protein encoded for by an MPV gene to a mamrmal in need thereof. Another
aspect of the invention provides the use of a conpound capabl e of

facilitatin i i L i ' .
protein encgdteg(??’gsrt‘gg&gﬁ&hﬁ@ﬁﬁhﬁgmﬁﬁgfﬁg%g%ﬁ%% gf%é gga uglgﬁngdé:bé@#gﬁf 5t or

t he treat nmeof dissaseuonditiphsecaised @k ezacditated dg MPVYidarid fonmethodeof identifyiag edwat ed
by an MPV. A further aspect of the invention relates to a conposition
conprising at |east one conpound 10 according to Fornula | or Formula Il as
herei n descg i har maceutical ly acceptable carrier,

di l uent or gmﬁﬁﬁm&%@@spect, the present invention provides a

met hod of treating or preventing a di sease

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

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

One aspect of the present invention provides an agent useful in the treatment or prophylaxis
of a disease condition caused or exacerbated by an MPV, said agent comprising a compound
20 capable of reducing, inhibiting or otherwise decreasing the activity of a protein encoded by
an MPV gene where said agent facilitates disruption of a chelated metal cation domain present

in said protein.

Still yet another aspect of the invention contemplates a composition comprising a compound
25 capable of facilitating the disruption of a chelated metal cation domain of a protein encoded
for by an MPV gene, together with a pharmaceutically acceptable carrier, diluent or

excipient.

Yet a further aspect of the invention relates to a method of treating or preventing a disease

30 condition caused or exacerbated by an MPV comprising the administration of an effective



condition caused or exacerbated by an MPV conprising the adm %@t'\;ar;ih%ag of
at | east one 15 conpound according to Fornula | or Fornula Tl "Her di
described to a manmal in need thereof. Yet a further aspect of the

i nvention provides a use of at |east one conpound of Formula | or Il as
herein described in the manufacture of a medi canent for the treatnment or
-prophyl axis 20 of a disease condition exacerbated by an MPV. Still- anot her

aspect of the invention provides an adent for the treatment or prophylaxis
of a disease condition caused or exacerbated by a MPV conprising at |east
one conpound of Forrmula | or Il as herein described. 25 Preferably, the MPV
i s a human appphtldf @ sBmpound sapablP\df fasilitating the-distruption oL chelatet! iRéhIEchtidDEERIPTI ON

OF THE FI GURES Figure 1 diagra ically depicts the E6 protein which
cons st o o Bt Y ABY ot i g neabneel 0! &0 S
fingers formng the nost 5 conspi cuo~ secondary structure. Am no acid

resi dues shown by encircled letters are conserved anong HPV-6) HPV-11,
HPV- 16 and Ad@thet 8spettrdf-thisinsensiohiprovidss dhecuseof arnompoypndesaphtde of facilitating the

ill i S | i f fhe. i | i . 10 Ei 2
e oohi cal T yhsinon pba Eiriateinai crdhn dogpisc iR Hraled By P gee in " ©
exper i nent ghanhMdmRT2 nddRBbrtif@ e freAmeRtd? protthy RRART aHiseadeycdndifion\Bsused

i ncubated with the indicated concentrations of C 16 and assayed for conpl ex
formation wirekecebedby aEdRPD. GST refl ects the background binding of |VT E6
protein on GSTheads. 15 Figure 3 graphically depicts viability assays of

HPV-infected cell lines incubated with C 16 and azodi carbonam de (C4). All
val ues wer e\ figtheedspetedf the irivérgtion atlaes toobtamposition vompdsing &tdeasceneoniphiiitd onl y.

20 Figure 4 photographically depicts viabi]Jity of SiHa, HelLa, 444 and HaCat
Cel | s wihbh 26YdRd hprm %mﬁl&ﬁﬁ as hfffF'gd‘F%f%%? tRspinet with 8 phapmaceutigally

expr essi on tQnabReafRk] dilueMeE ckipnt. S Ha, MCF7 and HaCat when treated with
Cl6. 25 Figure 5B depicts the cleavage of poly-ADP ribose pol ynerase (PARP)

in HeLa cells incubated with C16 overni ght but not Cl6 treated HaCat cells.

30 In another aspect, the present invention provides a method of treating or preventing a disease

condition caused or exacerbated by an MPV comprising the administration of at least one
15 compound according to Formula I or Formula II as herein described to a mammal in need

thereof.

Yet a further aspect of the invention provides a use of at least one compound of Formula I
or II as herein described in the manufacture of a medicament for the treatment or prophylaxis

20 of a disease condition exacerbated by an MPV.

Still another aspect of the invention provides an agent for the treatment or prophylaxis of a
disease condition caused or exacerbated by a MPV comprising at least one compound of
Formula I or II as herein described.

25
Preferably, the MPV is a human papilloma virus (HPV)

30



,r '~ ~~~"R 2003 -s The following single and three letter, abﬁé’f‘” ations
are used for amno acid residues: Amno Acid Three-letter 24 Ut 003
Abbrevi ati on Synbol Al ani neAl aAAr gi ni neAr gRAspar agi neAsnN10 Aspartic

aci dAspDCyst ei neCysCd ut ami ne@ nQd ut ami ¢ aci dd uEd yci ned yGl5
Hi sti di neH sHI sol euci nel | el Leuci neLeuLLysi neLysKMet hi oni neMet M20
-Phenyl al ani nePheFPr ol i nePr oPSer i neSer SThr eoni neThr TTr ypt ophanTr pW\25

Tyrosi neTyr YV al i neV al VAny resi dueXae 30 ~w~ ~ 1~ ~1 -6 DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS The agents of the present invention are
especially useful in the treatnent of disease conditions caused by an MPV
such as HPVBRIEF\DESCRIPTGON OF THE FEGEURES cervical carcinonas 5 genital
warts, ~~mon warts) plantar warts and planar warts. Cancerous conditions
whi ch are due to HPV infection can be classified according to their state

of malignangy. for e : ' qgﬁg j . 98 imihSRGH

Car ci nona OE&Pﬁelocer @I?ag%ﬁn%t?é?{lﬁg ﬂ-%ggfg%lja%gfl Wg%hépﬁlﬁqﬁ%q%om&ér Vi c%u
intraepithelial neoplwiti atwo CybX2-GysIXZY-Nys-K2(Cylsseinc dfirgend Hrmingqtha nmust
intraepithelial |esions) ASCUS - atypi cal squarnoys cells of the |

undet er ni Red si gni fi GaﬁSBé?Po‘&sgeF‘é@?%gr“H@f%c?‘é‘ﬂ“‘b?‘“géﬁ%‘meﬁéﬂ‘%b&ﬁ%’éﬁc?dor

| atent HPV infection g@teet ahskvediNong YPV-6 HPV19NHPWAKtaad 80V- . S2PP6
classifed according to various types, e.g., genital, comon, plantar and 15
pl anar warts. Di seaseanddRV-18 eresthgimash presiglersspapilioniaivirudee in cayainentas of the
accordance with the present i n\@nti gn are cer vi cal cancer or precursor

| esions of this mali §FHHiprﬁ‘él§fﬂ U which are called cervical

intraepithelial neoplasia (CIN) or squanous intraepithelial |lesions (SIL).
The agent nmay al so 20 be useful in the treatnent of asgrrptomati c infections

of the cefvFiguier? pat iggaphisallsidapicts the effes{ivapencentrabontor £16 ypdes hprspesivagntal
Infections that are %ﬂ?&gﬁ{ﬂitﬁotmr!t@gtgﬁ& E§Hﬁ.ga%§édstﬁﬁatsmgat?c{ witehé cal

cancer) CIN or SIL, or asy omatic in I ONS presune 0 exIs Oow ng
epi dem ol ogi cal reasamiicagd cohrentitivaasiCbomdiatsaymdSot conipdextfomaition with B6BP

include genital warts, and c warts and plantar All of these
conditions are al so 0&5&@8-% Ctlsél?egléacfﬁfﬂ‘g‘@r%‘ﬁ‘?‘“%\f,’\ﬁ{a\ﬁﬁ@qut?}BéE,G nd the

agents, conpounds ang.ggthods of the invention may also be usefully
directed agai nst these viruses. All of these |esions presumably derive from
asynptomdtsi c i nfections ) that are nost often not diagnosed. The present

i nvention y also be usefully .tar ted agaj all of ese a tomatic

i nfections nﬁéﬁr Vs f$fé§3%@x'¥|d§m ‘§§%§’ﬁ‘iﬁ By ol’ ﬁigélf'%ﬁcrfglcel&ﬁ?eéil %‘ﬁégg?”

HPV- 16, HPV-18, HPV- 36 ddd\izodicarbonamide (C4). All values were normalized to the values
obtained in the presence of DMSO only.

20 Figure 4 photographically depicts viability of SiHa, HeLa, 444 and HaCat cells when

treated with C16 compound.

Figure SA  depicts p53 protein expression for the cell lines Hela, SiHa, MCF7 and
HaCat when treated with C16.
25
Figure 5B depicts the cleavage of poly-ADP ribose polymerase (PARP) in Hela cells
incubated with C16 overnight but not C16 treated HaCat cells.

30



~ ~~~ R ~n~;3 7 33, HPV-35 and HPV-45. Those freqq§nt associ at ed
with genital warts are HPV-6 and HPV-11; those conmonl y£dd58¢ti2883%d with
.common warts are HPV-2, HPV-27 and HPV-57; those with plantar warts HPV-1
and those with planar warts are HPV-3 and HPV-4. 5 O her) tynP~ of known
HPVs, infection by which may be treated in accordance with the invention,
.are depicted on Table 1 of page 37 of Human Papill omarviruses [ Vol une 64
(1995) | ARC Mbnographs on the evol uti-dnr of carcinogenic risks in Humans,
The International Agency for Research on Cancer, Wrld Health O ganisation,
| ARC, Lyon, France], which Table is incorporated herein by reference. 10
Al | HPVs halie following sihgld andthecedetten ablerevidiifs grermsertfor aminb asidressdues:ose t o 8kb.
The genones of different HPV types can be aligned, and there are eight
genes that are honol ogous anong all genital HPV types. These genes contain
many sequence simlarities, which suggest simlar and conserved (although
not necessdarily itdentical) functions. The transformng properties of 15 one
HPV-1 b ori gAmatoeAdid om t hr ee onClope-lsttei ns t hat are the Qnedditart s of the genes
E5, E6, aﬁg E7. These proteins avetFIeotropic effects§%ﬁ%h consequences
for transhenbrane signalling, PRYEN&H%n of cell cycl e SYPPShstormation of
established cell lines, imortalization of primary cell |ines, and
chronmosomal” stabilTity (1,2). The E6 oncoprotein can forma ternary conpl ex
with the ceflanisgcl e regul ator p53 aHa@ E6 associated protei #8 E6AP, with the
result of 2 adation of p53 by e ubiquitination pathgey (3,4). In
anot her nech§h|5n1 the E6 protein can bind to E6BP (also called ERC-55)) a
cal ci um bi ndspagagimeot ei n | ocal i zed iAsnt he endoplasmc retictN um wth
possi bl e consequences for intracellyular signalling (5). E6_changes cellul ar
nDrphoIod9,A§§gP@qdnteracts with pdPl1in and thereby disrébts the actin
cytoskel et opydhe E6 has al so been @gscribed to activate (¢ 8) or,
alternatively, repress 25 transcription (9), to stinmulate tel onmerase (10),
to i mort al Glanpné mary cell culturddn(1l, 2) and to interfee with the
differentiaétgn.of.hunan keratinocx@gs (4). The E6 protein_of HPV-16 (Fig.
1) has a siI¥HCIES anino acids. 198 nost conspi cuous seqlience notifs are
two Cys- X2-GHem&29- Cys- X2- Cys zinC(mzngers (11-13). Anal ysies of 30

Swi ss- Prot dat abase indicates that this sequence notif is unique for

papi | | omd¥i Higgdige and E7 2 4 ' (¥AY ~ ~;~3 8 proteins #14), and

i ncl udes nug&hgw% specific am no agjds residues, highly copserved anbng all
carci nogeni'c s as well as many ani mal and human papil | omavi rus
associ at ed héucthebeni gn | esi ons. Thd.enonol ogy between al |l pdapill omavirus E6
genes permts the alignnent of their nucl eotide sequences, form ng a useful
dat abase t oF¥¥€abl i sh papi | | omavi r J§St axonony 5 (15-17). ARsinmilar zinc
finger is foumghhifa the E7 protein. p\je extrene conservatiogqof E6 and E7
zinc fingers anong viruses with otherw se significant sequence diversity
suggest s 20hRltenylalasingi nc- bi ndi ng notBhe is required for the $tructure and the
function of HEV E6 and E7 oncoprotejns, and it has been shqwn t hat

mut at i ons a??’ﬂﬁing the HPV-16 and tfRe bovine papillomavirds type 1 (HPV-1)
E6 zinc finggme interfere with cellggar transformation as well 10 as with
conpl ex formati on between E6 and E6AP and E6BP. The structure and function
of the HPV-Tge@mdnoncoprotei n dependdron the integrity of tfle zinc fingers,
in which t | hydryl - groups of f cystei nes serving as tal -chel ati ng
resi dues .hﬁg%¥ﬁg¥brecise rol e of gg%in t he etiol ogy of ceﬁgfcal cancer is
di fficul 25t Dyresiness directly, but rhfrher has to be inferred nostly from
information _on E6 function in cell culture or animals systenms or nol ecul ar
studies in V0. The presently ava¥dlabl e know edge suggesﬁ@ functions of
E6 (and E7) 4| ' in three differgnt pathological scenarkos. (i) In
stratified é% F%g ?a, uni nf ect ed eﬁ?%%elial cells differenE?ate wi t hout
further mtoses after they left the basal and 20 becane part of the
suprabasal |ayers. After infection by HPVs, E6 and E7 proteins interfere
with this normal repression of mtosis. The consequence is a

dedi ffergpti ated and expanded cell popul ation with HPV genones and the
progression froma clinically latent infection into a benign
intraepithelial neoplasia. (ii) In these benign |lesions, E6 and E? maintain
a high frequency of aberrant mtoses |eading to chronosomal aberrations and
aneupl oi di es) raising 25 the chance for generation of increasingly
tunorigenic cellular variants (32). (iii) Continuous expression of E6 and
E7 may be required for continuous proliferation of malignant tunours and
nmet astases (33, 34, 24). Anti-E6 and anti -E7 drugs should desirably be
able to interfere with HPV |l esions on all three | evels of carcinogenesis.
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~ "4~ ht ~, R 2~1L~3 -9 Accordingly, one aspect of the present2imamt b@p
provi des an agent useful in the treatnent or prophylaxis of a disease"
.condition caused or exacerbated by an MPV, said agent conprising a conpound
reduci ng, inhibiting or otherw se decreasing the activity of a

protei n encoded by an MPV gene where said agent facilitates disruption of a
-chel ated netal cation 5 ~~rnain present in said protein. As used herei
the term "chel ated netal cation domai-f- refers to the structure of a

protein nolecule fornmed by chelation or association of a nmetal cation
two or nore non-adjacent am no-acid residues. The am no acid residues

resi de on DESCRIPTION OFTHE PREFERREDEMBODIMENTSer " or,

capabl e of

alternatively,

adiner. In a preferred enbodi nent, the nmetal cation is selected from

manganese

n,

with
may

reside on different protein nolecules to form for exanple,

, 4ufon, .c | . [ kR¢ pr.ef.er abl t he netal
is zinc. | n'f er?g?rﬁse&qgé %%f?{n%ﬁ%!no? %,g%%ge{, ‘éﬁ‘fr gab{f %m%%%%g?tﬁfgggﬁsgx?lg&}on%m no
aci d resi duggsed| by areMPANgQichess PN d HPShinfeetioi hxeimplieated i Servichlecai@hdhasat om
is chelated to at | east one cysteine residue, preferably via the

sul f1i ydr ¥y gegigarts] SMHOR, warth R warsraad plgaewrs Grasfrous fondiHansyvigh net al

tion dowain > S Dot ‘ vl _
cation donmglp éfbxé t& HpV {3 Gnl e MhNsfifq ajagorﬁt Otﬁytﬂtfl% Stsatgir Pﬁ"ﬂélelgrfag&ﬁgf:ore

cystei ne resi

es are chelated to the zinc ca

preferred emxbmgienent, the zinc domain conprises the

Cys- X2- Cys-

to the four
used her ei Ngar@inBhP beihd cBmbxem Ulie - 1S paftalies cliy m MPV gene refers to a

9- Cys- X2Cys seguence nntif,, wherein the zinc atomis chel
M ol Q?itgb?eﬁ‘é‘ngag(lt‘ﬁ)f hydryl groups (see Figure 1).

at ed
As

peptide, polypeptide or other am no acid sequence translated froma gene in
an MPV géfdpervicarintepepithglialingeplasiier(@di L anpC(INJE Gisp wlledLpmgmioys intragpiteliahor e

preferably

HPV- 16 E6,

1HI?V- 6 or HPV-18. 25 In a preferred enbodi nent the gene is

=16 E7, HPV-18 E6 or HPV-18 E7. Mst preferably the gene is

HPV- 16 E6. ABEUSrabipichl iquempuisodetls of the unbietemninedl signdficancs @Ak Csiing dete@e@pynds

whi ch may be usef ul

in the treatnent of di seases_and conditions caused by

MPVs i ncl udPameRitransarsior ient Jine gctios Aefited oy PNgphybridization, 2 - 10 RS R
=~ A I WakSh Mo classifed according to various types, e.g., genital, common, plantar and

15

20

25

30

planar warts.

Disease conditions which may especially be treated in accordance with the present invention
are cervical cancer or precursor lesions of this malignant neoplasia, which are called cervical
intraepithelial neoplasia (CIN) or squamous intraepithelial lesions (SIL). The agent may also
be useful in the treatment of asymptomatic infections of the cervix in patients identified by
DNA diagnosis, or asymptomatic infections that are assumed to remain after surgical
treatment of cervical cancer, CIN or SIL, or asymptomatic infections presumed to exist
following epidemiological reasoning. The disease conditions to be treated also include genital
warts, and common warts and plantar warts. All of these conditions are also caused by a
large number of other HPV types, and the agents, compounds and methods of the invention
may also be usefully directed against these viruses. All of these lesions presumably derive
from asymptomatic infections, that are most often not diagnosed. The present invention may

also be usefully targetted against all of these asymptomatic infections.

HPVs frequently associated with cervical carcinoma are HPV-16, HPV-18, HPV-31, HPV-



5 wherein 10 n is selected from1-5 R - Ra are independentlygsgrngpt g,dnfrom
hydr ogen, optionally substituted alkyl, optionally substitute enyl)
.optionally substituted al kynyl, optionally substituted aryl ) optionally
substituted arylal kyl optionally substituted acyl, optionally substituted
het erocycl yl, halo al kyl, arylal kyl, carboxy, carboxy ester and

-carboxam do; or 15 Rl and R2 together, and/or R3 and R4 together, -

i ndependently forma group of formula7¢a) - (CH2)t - Un- (CH2)n - (a) 20
wherein: Uis selected fromCH2, O NHor S; L and n are independently
selected fromO to 6 and mis O or 1 when Uis CH2 and mis 1 when Uis O
NH or S, suphHPVas5 i HPVi4S. OTIRRBE Seqidnap agsociagd atitht geniRal vedreh ank EIPA-6 apdy one
or nore (CH2) or NH groups nmay be further optionally 25 substituted; or
phar maceut iBRY1Y; thesespmagnky aé“é’??\?ﬁt‘ﬁ‘ﬂ?é‘”cnﬁ@ﬂé’@ﬁs a‘]&sHﬁg'@d HP&-27 and; Iﬁ%“’ﬁ@ ; m

aI kyI ’ gﬁ' sg%ﬁT:SLptl{]ﬂ&%Ets 'ian@ ﬁ?x%rg\)g | fre TV Y aﬁ&‘?—ﬂ’vz 1~

rocar bon reS| ues e nunber o r'bon atons
i s speC|f|ed t he tern1preferab|y refers to Cl_20 al kyl or cycloalkyl.

Exanpl es of straight chain_and branch l.Lkyl include neth et hyl ,
propyl, i %db‘h%‘pﬂ““ Sfigewn F@afguf‘?‘?mog Z’éf "@H‘%Imy thrtfeaI‘}ﬂtWIac‘}/QéIiﬁ’i‘Fe “y@dg‘?ryl ,
I,

seca I I ririEt
1- me'%yl penﬁv‘JIql'tl :ﬂ¥ d%lﬁe?pgn%ﬂe pl??rr%n% h%/’r gﬂéﬁ%'b” }?ﬁfmgzlanet hyl tyI

2, 2-di net hy(IlMﬁt)ylAR(B,Monhgn@ﬁlhydlbmwIevollltlwpfréﬂaquamyl risks, @ aiumnhylrbmt yl,

1,2,2,-t i et hyl. I -t t | 5 h I

1 et ) L TR Reedert s 55 B Bt SR YRR on 1
1, 2-di net hYFrBﬁBB} Wmcthﬁﬂéjisﬁﬁiohpﬂrﬂedlhéfbmbgl réfesbno&t hyl - pentyl,
1,2,3,-trimethylbutyl, 1)1, 2trinethylbutyl, 1) 1,3-trinethylbutyl, octyl,
6-

2

2

met hyl Ih@ptyl 1- net hyI heptyl, 1) 1,3,3 10 tetranet hyl butyl, nonyl, 1-,

-, 3- - - , a A- h -
- or 3- propypﬁex%‘% Z‘gﬁon% s Q@(MAQN ,%%f-n %?@%Sésf%%%d& g'— ﬁn%?ﬁ&oﬁg%yl

1-) 2-, 3- )of4hffer&rt PEIV t@pestchtyb@a:ligyihd ahd thed are Blghmcnds—tpatcnpqhdsmqﬂbgdus ambdgcyl
1-, 2-, 3- - or 9-net %%decg g} - or
7- et hyl nonyall, genual H‘z"V types) These@rms SORHRY ncasmlgmﬁr W CBa‘fgﬁFeréW

1- | h : , /-
n‘eIF:)IEIESI[ ﬁndg?ﬁP cox%gqué‘% Yz{lt)lou'lgh no?neces%arﬂ%%entl_él)oﬁru@'gorést ”g/heg.reaélgslil%rmfﬁé pil(g)ei%s of

5- or 6-p6 oquyIHR}hw prigindte ftom tlgree omcopmmmsyhabeteythe pmd@:tq)@frthglgmGpES}IEﬁmddt he
ik Ex f ! ol | kyl.
such as. cyaFbpPisy PR dRBLRIR O s SR Cotee ey R Serméntiansiediier

cycl ooctyl , regusrlonre@ el dycrey ﬁ'hm&ﬁiéhoxﬁﬂﬂes'talbﬁsﬂeﬂ k€l lines, immortalization of pnmary

cell lines, and chromosomal stability (1,2). The E6 oncoprotein can form a ternary complex

with the cell cycle regulator p5S3 and E6 associated protein, E6AP, with the result of
20 degradation of p53 by the ubiquitination pathway (3,4). In another mechanism, the E6
protein can bind to E6BP (also called ERC-55), a calcium binding protein localized in the
endoplasmic reticulum, with possible consequences for intracellular signalling (5). E6
changes cellular morphology, as it interacts with paxillin and thereby disrupts the actin
cytoskeleton (6). E6 has also been described to activate (7,8) or, alternatively, repress
25 transcription (9), to stimulate telomerase (10), to immortalize primary cell cultures (1, 2) and

to interfere with the differentiation of human keratinocytes (4).

The E6 protein of HPV-16 (Fig. 1) has a size of 158 amino acids. Its most conspicuous
sequence motifs are two Cys-X2-Cys-X29-Cys-X2-Cys zinc fingers (11-13). Analysis of

30 Swiss-Prot database indicates that this sequence motif is unique for papillomavirus E6 and E7



20 As used herein the term"al kenyl" denotes groups forned fgqggz?rgkght
chai n, branched or cyclic hydrocarbon residues containing at "l {
carbon-carbon doubl e bond including ethylenically nono-) di- or

pol y-unsat urat ed al kyl or cycl oal kyl groups as previously defined. Unless
t he nunber of carbon atons is specified the termpreferably refers to C
J1-20 a~enyl. Exanples of al kenyl include vinyl, allyl, 1-methylvinyl,
butenyl, iso-butenyl, 3-nmethyl-2 25 bRenyl, 1-pentenyl, cyclopentenyl,

1- net hyl - cycl opent enyl, 1-hexenyl, 3-hexenyl, cyclohexenyl, 1-heptenyl)
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groups cont Ehastregtute and function ofahe HPAt16nks orsoprhteinsdepends oo klieditegrity of the zinc

i m dazol idipyl, piperidyl razol i di.nyl or .piperazinyl; ndensed,
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atons, such as, indolyl, isoindolyl) indolinyl, isoindolinyl, indolizinyl,
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cell population with HPV genomes and the progression from a clinically latent infection into

a benign intraepithelial neoplasia. (ii) In these benign lesions, E6 and E7 maintain a high
frequency of aberrant mitoses leading to chromosomal aberrations and aneuploidies, raising
25 the chance for generation of increasingly tumorigenic cellular variants (32). (iii) Continuous
expression of E6 and E7 may be required for continuous proliferation of malignant tumours
and metastases (33, 34, 24). Anti-E6 and anti -E7 drugs should desirably be able to interfere
with HPV lesions on all three levels of carcinogenesis. Accordingly, the compounds
described herein may be useful in therapeutic or prophylactic applications where these

30 pathological scenarios are implicated.



~~ ~'""M~v 2CC3 -13 to 3 nitrogen atons, such as, oxazoly oxazollnyl

i soxazol yl, furazanyl or oxadiazolyl; saturated 3 to 6-nenbg ﬂm3

_het erononocyclic group containing 1 to 2 oxygen atons and 1 to 3 ni t rogen
atons, such as, norpholinyl; unsaturated condensed heterocyclic group
containing 1 to 2 oxygen atons and 1 to 3 nitrogen 5 atons) such as,
-benzoxazol yl or benzoxadi azolyl; unsaturated 3 to 6-nenbered

het er ononocyclic group containing 1 t-®-2 sul phur atonms and 1 to 3 nltrogen
atons, such as, thiazolyl, thiazolinyl or thiadiazoyl; saturated 3 to

6- nenbered heteronDnocycIic group containing 1 to 2 sulphur atons and 1 to
3 nitrogen Rt8hfnglys $abadedt of fedprdbhtdhvavtion proviaemtpbm ikefulindhelPeaniSiloHr at ed
condensed heterocyclic group containing 1 to 2 sulphur atons and 1 to 3

ni t r ogen Thgophytais'ofe Wistasd conshition wqﬂanmyacerl@mdwatnul\&P\écsﬂd @cmwpmnsmgyl

group containin e kin tQ, as._.aro c_ acyl,
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straight chain or branched al kanoyl such as fornyl, acetyl, propanoyl,

but anoy! , 5 XYReihpesnbissaiaToteBeant anoyl , 2, 2- di met hyI propanoyl , hexanoyl ,
heptanoyl oct anoyl, nonanoyl, decanoyl) undecanoyl, dodecanoyl ,
tridecanoyl, tetradecanoyl, pentadecanoyl, hexadecanoyl, hept adecanoyl)
oct adecanoyAs usad hading ereagrm “ohelated meetal eption dunkaindreferdortiid stsumhe efa protein
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al kyl sul fon uch as nethyl sul fonyl and ethyl sul fonyl; al koxysul fonyl such
as met ho>195a1l’ﬂimgay1 oxarattermamiwscﬁldednydlffeennbptotesmm\vl@slebmw@wl fortexhmplg] a and
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phenyl pr opa‘ﬁ%‘ﬁ kI% h’g‘# u?mb P eenr%%/ i so%u'tsy‘fei "é?%@hstgaﬁ Ico%ﬂlut
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naphthylpropanoyl and Qﬁghthylbutanoyl ; aral kenoyl such as phenyl al kenoyl

(e.qg. phenyqap%ﬁéh@gtpdt BHMipo aef asaiduchh Bhyet Rpethgempboginent ofthe {vertitne noy |
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mapht hyl put SogaY s R CHERRE L G RE Yy BT R Bary erou.
phenylalhsxycarbonyl (e.q. benzyloxycarbonyl) aryloxycarbonyl such as

henonsycet hyehaamgnarst oy OPR AR i i A G308 5 g oy
such as phegyile ik RAFRM I ﬁﬁfu)ﬂ b YoRCE MRt dusHSHR cﬁaatwwé hlm ei%ﬁb AR ;

aryl gl yoxyl oyl such as "phenyl gl yoxyi oyl and napht hyl gl yox
aryl sul f onyyet 8 noke prefepied nlylb@dmtmn@lb zan dommptcnmpws ﬂ@r@MS*X2 -Cys-X29-Cys-X2-

heterocycll car bon i cal k acet

i ey pr oparoyeR il BESHobE e fBR st I e oR Ei§ Feldid ip e 5

t hi azol ylzgcglqmtdrypg}baﬁl (agethglhaqget yl and tetrazol yl acetyl;

het erocycl i cal kenoyl such as heterocyclicpropenoyl, heterocycllcbutenoyl
het er ocycl i cpent enoyl and het erocycl i chexenoyl ; and heterocycllcglyoxyloyl
such as thi X I |y
SUch, 22 o 8 Rk ALl ekl SMAIGKH O e Bk S P gl
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Wi th one or npre groups se*ecied fr%qlalk al kenyl , al kynyl hal o)
hal oal kyl , (eaivayeitBereel. Bisicmd hla%ﬁ%ﬂ mayg gregirgbly HEY14 or Eﬁ( &dy1 oxy,
aryl oxy, 2?%2@' réRéiteq Eif ‘f’%m Hég eﬁ%@ﬁi\@@ﬁb%w 1@%70?1'?30' 6or“Hi’VCiB ET.

ni tr oal ky roa al kynyl, nitroaryl, nitroheterocyclyl
am no, al ky}viasnpmj&ralilyalildgehamma/ -1aEke Bydfcaably\ahe ptob)mys Iﬂwﬁ&m)E?ammbmmeno
di aryl am no, 15 benzyl am no, dibenzylam no, aryl, al kenylacyl) al kynyl acyl,
aryl acyl, acyl am no,
Compounds which may be useful in the treatment of diseases and conditions caused by MPVs

include compounds of the general Formula (I)
30



di acyl am no, acyl oxy, al kyl sul phonyl oxy, aryl sul phenyl oxy, éeﬁ gyﬁ{gl)
het erocycl oxy, heterocycl oam no, hal oheterocyclyl, alkyl sul

.aryl sul phenyl, carboxy, carboxy ester, carboxam do, carboaryloxy nercapto,
al kyl t hi o, benzylthio) acylthio, cyano, nitro , sulfate and phosphate
groups. As used herein, the term"optionally substituted” nay also refer to
-the 20 repl acenent of a -CH2- group bé)a > C=0 (carbonyl) group. \Waere

val ency constraints allow, one or optional substituents nay thensel ves
be further optionally substituted. Suitable optional substituents for NH

i ncl ude al kyl, such as nethyl, ethyl, propyl and butyl; aryl) such as
optionally substituted phenyl; arylal kyl ,Rfor exanpl e benzyl; heterocyclyl,
such 25 as pyridyl, pyrazinyl, pyrinidin | ; and acyl, such as acetyl,

carbanmoyl (-C(O-0Oal kyl). he te koxy, "al kenoxy and "al kynoxy
respectively denote al kyl) a\&eﬁ d\kynyl groups as hereinbefore
defi ned when |inked by oxygen re appropriate, any one or nore of
groups R -R4 and/or their opt/ onal substituents may ,~~ 1, M~-."? 2003

-ls be further protected by protecting group. Suitable protecting groups
are knowngto those skilled in the art and are described in Protective

G oups in Oganic Synthesis, T. W. Geene and P. Witz, John Wley and Son
2nd Edition (1991) the contents of which are mcorp[)rat ed herein by
reference and include for exanple al kyl ated and acyl’ated oxy and am no
groups and s the formation of nethyl enedi oxy groups fromtwo vicinal or
ort ho- proxi mat ed hydroxy substituents. The term "hal ogen" denotes fl uori ne,
chl ori ne, BYhsmiime or iodine. 10 The term"aryl" denotes single,

pol ynucl ear, conjugated and fused residues of aromatic hydrocarbon ring
systens. Exanples of aryl include phenyl, biphenyl, terphenyl,

quat er phemy is selecpéttfwm 1-5 et r ahydr onapht hyl , ant hr acenyl

di hydr oant hracenyl en ant hr ace di benzanthr henant hr eny|
[l Ut ey, Mot e indeBeadaly SaBarafigin RSt SRpenE ek BAAIER Aepbly
further optypalthy akBRA! bitthel) sibsidiRa 418/ d?)ﬂbﬁ’ﬂllyl%bstltﬁt@é %@5 iR 'ky'

group, as herein before defined) substitdute oné or nore

eg) CH2F) @ubstinGkd ai@latiyl Bogtmﬂally Dbbtit@gd acH, eHl(Ballzo sumadzemromlﬂﬂmla er m

"aryl al kyl ed to refer to an al kyl grou as herein before

defi ned, L?B?'?l‘?ﬁf‘@& b%pr%ya?a§§o:%rreéﬁbancggarl%o&&cﬁ, B'éf ore defined, for

exanpl e, 1§)enzyl et hyl phenyl . In a preferred enbodi nent) R and R2 toget her

and/ or qd Ra ,10g et her for roup of formula (a). Suitably) when R

and Rz togéi é@geﬁasr g/ oRR taedg mgﬁther redependgatit foynzgromeﬁrérrgmla@: of

formula (a), U |s CH2 and mis 1. More preferably ) the group of fornula .

(a) is selected fromone of -(CHz)z , -(CH2) 3-, -(CH2) 4- , -(CH 2) 5-,

(CHZ)6 or (CH2)~. In yet anot(ﬁﬂ{)amgldl(m{)zg _the al kyaenyl chain f or med
-(CH2) ~-Um (CHz)n i s nono-or di stituted at one or nore -CH2- groups

by an optional substituent, as herein

20 wherein: U is selected from CH,, O, NH or S;
I and n are independently selected from 0 to 6 and m is 0 or 1 when U is CH,
and m is 1 when U is O, NH or S, such that
14+ m+n is greater than or equal to 2;
and wherein any one or more (CH,) or NH groups may be further optionally

25 substituted;
or a pharmaceutically acceptable derivative thereof.

As used herein the term "alkyl", denotes straight chain, branched or cyclic fully saturated



before defined, for exanple; nethyl, ethyl, n-propyl) iso- @rpp)?’q/\)G hxdroxy)
hal o, net hoxy, 30 ethoxy, iso-propoxy) acetoxy, and phenyl™" 1 20086 1 n
.anot her preferred enbodi nent of fornmula (a), Uis NH, O or Sand mis 1.
More preferably, R and R2) and/or R3 and R4, together with the nitrogen to
which they are attached forma group, selected from 10 15 20 /u NU "U U N
-NNUUNNNUNN/ which nay be optionally substituted by one or nore
groups at one or nore carbon atons, ahHfor, where Uis NH, at the nitrogen
atom as herei nbefore described. 25 In a preferred enbodi nent of the

i nvention) R1L and R2 and/or R3 and R4 together with the nitrogen to which

t hey are athycdverbon eesiduesrainiescithp anibert dfycafbon atomrs io ppecified Itheytemm peetférably ed

ror ol 1110, L 2B DA O PR i 2B Tel BSpets 2B Bt
~~ , ~ " 91f 1, Bnyiy bthyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, amyl, isoamyl, sec-
amyl, 1,2-dimethylpropyl, 1,1-dimethyl-propyl, hexyl, 4-methylpentyl, 1-methylpentyl, 2-
5 methylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 1,2,2,-trimethylpropyl, 1,1,2-trimethylpropyl, heptyl, 5-
methoxyhexyl, 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-
10 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 S-propylocytl, 1-,
2- or 3-butylheptyl, 1-pentylhexyl, dodecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9- or 10-
15 methylundecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-ethyldecyl, 1-, 2-, 3-, 4-, 5- or 6-propyinonyl,
1-, 2-, 3- or 4-butyloctyl, 1-2-pentylheptyl and the like. Examples of cyclic alkyl include
mono- or polycyclic alkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl and the like.

20 As used herein the term "alkenyl" denotes groups formed from straight chain, branched or
cyclic hydrocarbon residues containing at least one carbon-carbon double bond including
ethylenically 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 Cq_pq alkenyl.
Examples of alkenyl include vinyl, allyl, 1-methylvinyl, butenyl, iso-butenyl, 3-methyl-2-

25 butenyl, l-pentenyl, cyclopentenyl, 1-methyl-cyclopentenyl, 1-hexenyl, 3-hexenyl,
cyclohexenyl, 1-heptenyl, 3-heptenyl, 1-octenyl, cyclooctenyl, 1-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.

30



t hereof, wherein R1I-R4 are as defined for Fornmula 10 I. In

.enbodi nents of Formula (11), RL and R2 and/or R3 and R4 together forma
group of fornula (a) as hereinbefore described. The conpounds for use in
the present invention, suitably those of Forrmula (I) or (lI1), may be

-adm nistered in a single dose or a series of doses. Wile it is possible
for the active 15 ingredient to be adA®nistered alone, it is preferable to
present it as a conposition, preferably as a pharnaceutical conposition.
Accordingly, yet another aspect of the invention contenplates a conposition
conpri si ng As astherenithe sqyabtatkynf]”fdeooted graupsfyrmnérefrdinstraighi dring braaciddadrat ed

tal cati ] tein 20 ded f NPV, ., toget h
Wth a°phar pEUe et sRideS Son iR At ob Parbi CopOrL il P ndfidiae
i nventi on a&tﬁﬂﬁc%%lﬂ?) 0165 dB of PO OSHshbARIGRTPbi SRS SRURCHM We G B! dbitingy t

Formula (1) or together W th a pharnaceutically acceptabl e excipient)
carrier or Unlesscthe number Tifiearban atoms inspeeifipd theennmprsbanatily: tdfery to Eggatiyalyl.e” i n

th bei.ng. I bl ith t th ' di f th it
and not 1 i FPOE” pERIR Hnytu Jbror oSt A dRbEY Pafer e PEEPON o "
oral, rectajgomp@sal, topical (including buccal and sublingual), vaginal or

parenteral (including subcutaneous, intranuscuiar, intravenous and
intradermal ) 30 adm ni stration. The conpositions may conveniently be

presented i L1« 0 " Xa y ﬂéﬁ)g ¥ t hods
wel | known ?trl]&?h{é géraft hép h‘ér?‘r*r’g‘g{/!’?y" l}cﬁen%%ﬁ‘%dég ?ﬁ@lu e %ggéfbégég’#ﬂ%

bri ngi ng i natoleas snc tabomatomhis repladed byi nbeterdatont, prefetablyhselectad ifiogr nitdoger)
constitutes gne or, nore cessory ingredients. .l eneral, the gonpositions
are prepa eﬂ‘? T ghd PXIETH: “étﬁﬁc ?‘F%‘ioﬁﬁgﬁ Brups W@Pﬁ&*%ﬂ?&‘%%?%ﬁ% PR%
active ingrgghgat with liquid carriers or finely 5 divided solid carriers
or both, and then if necessary shaping the product. Conpositions of the
present i nvemafugtedsStotGarhémberask hetererhongdyelinigsqupscontainingy thd nitragen atoed, s

example, pyrrolyl, pyrrolinyl, imidazolyl, imidazolinyl, pyrazolyl, pyridyl, pyrimidinyl,

-17 of Formula (1l1): 5 S s~ NS or a pharmaceutically acceggag%i_@Y ?ﬁ@ vative
r ,

pyrazinyl, pyridazinyl, triazolyl or tetrazolyl;
15 saturated 3 to 6-membered heteromonocyclic groups containing 1 to 4 nitrogen atoms, such
as, pyrrolidinyl, imidazolidinyl, piperidyl, pyrazolidinyl or piperazinyl;
condensed saturated or unsaturated heterocyclic groups containing 1 to 5 nitrogen atoms, such
as, indolyl, isoindolyl, indolinyl, isoindolinyl, indolizinyl, isoindolizinyl, benzimidazolyl,
quinolyl, isoquinolyl, indazolyl, benzotriazolyl, purinyl, quinazolinyl, quinoxalinyl,
20 phenanthradinyl, phenathrolinyl, phthalazinyl, naphthyridinyl, cinnolinyl, pteridinyl,
perimidinyl or tetrazolopyridazinyl;
saturated 3 to 6-membered heteromonocyclic groups containing 1 to 3 oxygen atoms, such
as tetrahydrofuranyl, tetrahydropyranyl, tetrahydrodioxinyl,
unsaturated 3 to 6-membered hetermonocyclic group containing an oxygen atom, such as,
25 pyranyl, dioxinyl or furyl;
condensed saturated or unsaturated heterocyclic groups containing 1 to 3 oxygen atoms, such
as benzofuranyl, chromeny! or xanthenyl;
unsaturated 3 to 6-membered heteromonocyclic group containing 1 to 2 sulphur atoms, such
as, thienyl or dithiolyl;

30 unsaturated 3 to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms and 1



di screte units such as capsul es, | ozenges, sachets or tablﬁt§ ggcg@
contai ning a predeterm ned amount of the active ingredient! @" %der or
-granul es; as a solution or a suspension in an 10 agqueous or non-aqueous
liquid; or as an oil-in-water liquid enulsion or a water-in-oil liquid

enul sion. The active ingredient may al so be presented as a bolus, electuary
-or paste. A tablet may be nade by conpression or noul ding, optionally with
one or nore accessory ingredients. Ceohpressed tablets may be prepared by
conpressing in a suitable machine the 15 active ingredient in a
free-flowing formsuch as a powder or granules, optionally mxed with a

bi nder (e. goBnftrdged iatodBNbuchRk CHALNFL, ioX&oliyd| ROLGOIRN fufaar§] oSSHEAULIPIISE ar ch

gl ycol at e, crossllnked poI yvi nyl pyrrolidone, cross-linked sodi um

car boxynet t#gturagasi 3 tsrlfo@@)lbem heggremeRacyqlic E5uPOBRIBING iy Zgwigen atms lrad d to

tabl ets may. e sui tabl e machine a m xture of the
powder ed céiggdﬁﬁ “"“ysaal gﬁbﬂﬁﬂfnert liquid diluent. The tablets may

optionally @Qauhemce@fdeﬁke@hemqmd geong comyining 1fto 2 ity gehacbnsandd tb 8 nitrogen de
sl ow or cont rolled rel ease of the actiyve ingredient therein using, for

exanpl e, hyRERBSpReIaAsy berRORFOLYLN benperadiazgiyly ar yi ng proportions to provide
the desire r n
enteri o codyauars B Euknfered B ADNGLICBlohPpAKing R, B2 G pibet pd
stomach. 24 o@miegen aorss, sucht asbihiazolyl, thiapelingl oratiailiazeyly at i on may be
presented as_solutio 1.0 ensions,. creans,. ]l oti.on i,nt nent s owder s)
pl asters or® 'ﬂ)‘&’f‘ﬁi‘;% %ﬁgﬁ romEnqcylic goup contamine @?r%f ARy atoms ag%?
present ed @m&o%éim&ﬁd tsQélVasthﬁﬁoﬁdlﬁyl' tashéerphiagk as@npri sing, for exanple,
cocoa butter ~~ ~ ~ -19 Conpositions suitable for vaginal
admi ni st 1@tunsaurateg condensed b@tmoescﬁhagrq@é senipiniag )l te A syiphy atamseadd, to g alitepgen
pastes, foans or spray formulations containing in addition to the active
i ngredi ent such carriers as are known in the art to be appropriate. 5
Conposi ti orEheswithataty” f denquar @mbasioyl, diphatid sdyl gtdupror ayl gebdpaguaiig and

non-aqueous isotonic sterile injection solutions which may contain
ant i - oxi darAgmatigFingevaich et feiefl {Q afeASOmIF aSy)h Ot & Betegaryche F‘B&d’é‘?“:}t jggeferred

conposi ti Orlo'a§ﬁét&9& 1 Lﬁr&@ra{gflyo nlszqﬁqcyf hﬁxhﬂﬁé%@ﬁﬂgﬁﬁ%ﬁﬂ'n‘fd\l caidmagiuieous

and non-agueous st spen ich may 1 nc spendi ng agenfs and
t hi ckeni nf sagiht $ha1if huar bmnq:haél dlkowg! seoh be formydenteqd, ipropanoitl- domeoydy 2-

mufti - dose seal ed con ai ners r, 10 x I oul e nd vials, and may
be stored |‘HetgylP’f°8%‘Pé( drpF‘élﬁf‘o(yf’ygpQﬁ&'lni‘e iﬂ ﬂgr FF‘B‘ﬁn‘? i'qﬂl\e?ﬁaﬂ%ﬁorﬂ 1P¥e

addi tion of,dhhgy$t &lchiofi, |ﬁ1ﬂh’éaﬂoﬂa’dbdle‘%ﬁnoyf Ofid€chndy! etraddcafioyl Oﬁedtd&ls@a%j'lons

i mredi ately prior to uSe. Extenporaneous injection solutions and

suspensi onshenadecinoyh rhepﬁade@dnq‘yi mnt%lp@qnpyle npeadecanayl agd densanoyl; aﬁllcpxweayb@wé of
t he kind preV|ousI descrlb 5 r age ositio re
t hose cont aﬁuﬁl? rf‘é £y %lgx}ic?r eg}]bxﬁ ?Jn%a?ﬁ“&gu%rbgg Q-peﬁt%mycarbon and

20 heptyloxycarbonyl; cycloalkylcarbonyl such as cyclopropylcarbonyl cyclobutylcarbonyl,

cyclopentylcarbonyl and cyclohexylcarbonyl; alkylsulfonyl such as methylsulfonyl and
ethylsulfonyl; alkoxysulfonyl such as methoxysulfonyl and ethoxysulfonyl; aroyl such as
benzoyl, toluoyl and naphthoyl; aralkanoyl such as phenylalkanoyl (e.g. phenylacetyl,
phenylpropanoyl, phenylbutanoyl, phenylisobutylyl, phenylpentanoyl and phenylhexanoyl)
25 and naphthylalkanoyl (e.g. naphthylacetyl, naphthylpropanoyl and naphthylbutanoyl];
aralkenoyl such as phenylalkenoyl (e.g. phenylpropenoyl, phenylbutenoyl,
phenylmethacryloyl, phenylpentenoyl and phenylhexenoyl and naphthylalkenoyl (e.g.
naphthylpropenoyl, naphthylbutenoyl and naphthylpentenoyl); aralkoxycarbonyl such as
phenylalkoxycarbonyl (e.g. benzyloxycarbonyl); aryloxycarbonyl such as phenoxycarbonyl
30 and napthyloxycarbonyl; aryloxyalkanoyl such as phenoxyacetyl and phenoxypropionyl;



as herein above described, or an appropriate fraction thergppfr @% t he
active ingredient. It should be understood that in additio 43”' 0Bkt i ve
Jdngredients particularly nenti oned above, the conpositions of this

i nvention may include other agents conventional in the art having 20 regard
to the type of conposition in question, for exanple, those suitable for
-oral adm nistration may include such further agents as binders, sweeteners,
t hi ckeners, flavouring agents disintet¢ati ng agents, coating agents,
preservatives, lubricants and/or time delay agents. Suitable sweeteners

i ncl ude sucrose, |actose, glucose, aspartane or saccharine. Suitable

di si nt egr atadrfigarbgasyl Sudh gyl piefylcabimel parghhiotaebdnydyt ehdhldsqmhenylthiocarbamoyl;

pol yvi nyl pyrrol i done, 25 xanthan gum bentonite inic acid or agar.

|
Sui t abl e flaEviglyPryigylagiehtas Phﬁeylaliexsﬂaﬁp@}dnmhﬂwﬂalfloxglqyl:oqrymﬁ@ra/.l U As
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esters, Wanﬁienylﬁmlt)ﬂ,é ﬁ:ienpl_pni;miéoﬁ,ei tlntienglbataPaylz oﬂniqiyl;fmr;noyfui mﬁyme)lcanoyl,
reservatives include sodjum benzoate, Vi n E, .al pha-togophero
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Suitable | l{%%&%zllgﬁ% H fere PR ATHREULHBY B hﬁﬁfoéicﬁcpeiﬁeﬁéﬁhﬁdﬁéﬁérgcycﬁ&@kégg*lé yl ~7?

4 ~~ M- ~; eafe, sodiumchloride or talc. Suitable”time
agent s i nclanddetgtogyaicglyoxpdod sueunascthiszalylglyloyyleylyand diienydglyexrytoyl.l n yet anot her
aspect of the invention, there is provided a nethod of treating or
preventing 5 a di sease condition caused or exacerbated by an MPV conpri sing

t he adm ni ~THeatei® Mopfiondlly elitisifutddv ds aiteided t® terbte Hape tgﬁdlgc:mabf fa®fnot be
facilitating the disruption of a chelated netal cation domain of a protein

encoded B9 furtheysybsianed erfugedfaompte form Acapdepsedrnobicyclivygsoum) with 9ngor Mase

relates to ﬂﬁIQr i r i ﬁia?(_y i i ed or
10 exacer baﬁq %'gﬁgtgélg%% agtgf Br s)? h%ms{xﬁ}é/%gﬂmmﬁl?’g}ar a @?5‘98%“?%“92’0‘{&%’8&‘35&

accor di ng tmaldacylmhydroxXyl, )allaxy ( hlkgnylaxya aryonyg benzyloxg e talbdleasxyo halodlkenydigs ent
invention also relates to the u.se%Hc()f ﬂ ¢onpound ,caga?l e of facilitating the
di scrept i orMABRIYIORYhRirg; pifoalkylapitroalkeny RYlp pitrany}, JHtEQhSteE¥El e AMEY, an

MPV gene i rm,?ﬁnia& "BR AR, © DfenflafBl, C By afiio, t NEylhmiAL ”%ﬁkg%ino,
S O an V. As used

pr ophyl axi a di seasé condition causeéd or exacerbated by
herei n, {heenzylamihef fdibenzylamineouneyl, ralkenylasyl oalgynydaeylintarydicyt o rmpplamihowhi ch,

wh dmi ni st ef ed dj ng, t desired ' ' i d h
oot ad t nebaglaing Eionh HruSHoRgRRL S Pphay o By BRI e g ren
nmay depend &&réozaomhgmaloh@gﬁ)cwﬂ, anyRlulph&iyl GrylsilpheRt, caBbxy, lchrbogy ¥ddrhi n

1,
the skills and know edge of the attendi ng physician to determ ne suitable
dosi ng r egi GaEhesamide cerrbaasrleymencepse.radkyie, derayithia: agylthior gyane, wifronisnifates,

hours, days .. CQALI L OVAr of ese
ot e YL L 0 SO el RS WU
of body wveimgplacdnentiofa FEH,- group by a >C=0 (carbonyl) group. Where valency constraints

allow, one or more optional substituents may themselves be further optionally substituted.
Suitable optional substituents for NH include alkyl, such as methyl, ethyl, propyl and butyl;
aryl, such as optionally substituted phenyl; arylalkyl, for example benzyl; heterocyclyl, such

25 as pyridyl, pyrazinyl, pyrimidinyl; and acyl, such as acetyl, carbamoyl (-C(O)-O-alkyl).

The terms “alkoxy, “alkenoxy and “alkynoxy respectively denote alkyl, alkenyl and alkynyl

groups as hereinbefore defined when linked by oxygen.

30 Where appropriate, any one or more of groups R*-R* and/or their optional substituents may



25 kg of body wei ght per dosage. The dosage is preferably, in the range of 1
,ug to 1 g per kg of body wei ght per dosage such as 1 ny t@l}lmggpﬂ]ﬁ]};kg of
.body wei ght per dosage. Suitably, the dosage may be in the range of 1 ~cg
to 500 ng per kg of body wei ght per dosage, for exanple in the range of 1
~g to 250 ng per kg of body wei ght per dosage) or 1 to 100 ng per kg of
-body wei ght per dosage, such as 1 ~cg to SOng. 30 ~ ~ ~""~Al Z(113 -21
Optionally, the compounds referred tolherein may al so be administered in
the formof a pharmaceutically acceptable derivative. The term
"pharmaceutically acceptable derivative" refers to any pharmaceutically
accept abl e safukthereproetied H9lav@bectingyghoer. Suitable pyotatting rgraupsjaedkabwihioahgseupon

adm nistration to the recipjent is gapahl e . of pravidi.n di rect or
i ndi rect | y)skilled %Hﬁﬂ&mga e&f‘é@’&# Fbéfapeﬁ%‘Fe?’H?P‘gﬁiQ’&%’%gﬁ%Fﬁa _eh%{ic(fﬁﬂey
accept abl e gaig whiAC ey dnd seh 20N BARBE C19D1)GAE EohrcRb TR Le iHdOpARIC

acids such as hydrochloric,” sul phuric, phosphoric nitric, carbonic, boric,
sul fani c, aledeinpyiraftrenpeiand tncludeior examplk¢ alkylaed pdacylaied oxy anmd dnying groups anld| e

organi ¢ acgi gds ;such as_.acetlic. ..oropi onj b ri.c. .tartaric, .malefi

i oxyrmb e faign of e P from die Viinap & doggionaBiled fitgryo o,
succi ni ¢, ogBktittentPhenyl aceti c, nethanesul phonic, 10 tol uenesul phonic,
benezenesul phoni c, salicyclic sulphanilic, aspartic, glutam c, edetic,
stearic, palmtic, oleic, lauric, pantothenic, tannic, ascorbic and valeric
acids. The “ Aty = T : ! n it requires assays
t hat noni tofﬁﬁa%@cg%cgt th?o:{%sef?d&r/@F,;@%%ring, %ﬁ?&ﬁ%@ﬁt ext of the biol ogy
of the infected cell or animal. This is primarily 15 because these in vivo

assays are tinme copsuping and expensive, and. chem cal c ounds that alter
the bi ol dgyThst e arylt é@g@_as HiaflF o PONSHCIeat FOREREL AP dHBY GFSIEHSS € arqpatc
contrast, de?oééi*Hoﬂ' riRg OGRS, XRABPRE bfl HYMifdIARE PhafNE BipRkhyAW térggen 1,
devel opnment “of | ow cost and efficienct assays specifically déesign ?'o
measur e t hequfdrptenyl, on naphghydihenfetrabydronaphthylt ur enthraderylinct dibpdroénthiacesgl,

teins. T trategi.es h b | | tly t
Penti fy r tsenuirRet YGteRifony; Prarsarasl dhioter Rt oS nmenientl
HI V-1, Si m ¢aysefflfl @dchof WhichGhBCheA@RhdSdptipadlylsustiitd. uses are in their

i nfancy, even though these viruses affect several mllion patients a year
wor | dw dé3 Suitabl e conpounds of the invention, such as compounds of

Formula (1) Q 1 t i 1|4 e i ion
of a chel at E@]%e"Fafxﬁgie{ |lo¥1§l 8?763?1}1%?# %8%@3}[5‘@!:1%5‘%%%35&?&& Sl&)ﬂéaggéd%{?x%gene.
Thus, in oreéelindre Halogen deona) égni CHF, €HaCYaCHdr,OF ,t G¢1 eCBir c 41y L3 Bt he
conpounds uaefal in the treatment of diseases or conditions caused by MPVs,
the ability HeChyfdse conpounds to disrupt the integrity of a chel ated netal
cation domain, thereby releasing the netal cation, offers a useful assay

t herefor. 30 i I~~~ i r -22 This can be achieved by contacting a protein
mol ecul e 2)) € tatmd "dyylabyl " Me\inigaded, tocrsfr aiordmgkydl group,aasebersimt bdforeadefiped,

d in, with f ti t, of. said d f ti
condi 1 ons. SHFHHE aRanalT ENR 13 LPHn GForUEh OF PRI RePAr SRR Cat i on
dormain and directly or indirectly determ ning the amount of chel ated netal

cation released 5 wherein the anount, of chel ated, net a{ cation rel eased is
i ndi cati ve bra pigterigd smbpdimsnt, dt adR thggthar apd/geRapnd Rt togetheiotoamnr. gri¥er e t he

el 2o el 00 D 50 TP ol IR

( N- (6- met250fym8r groupof foknmip (HOULSIOIE g w fsan aMbtécprefedaBly, ithe grogp pf Remmae of
the protein and the active corrBound TSQ asicil%/). In such an_assay, the
i ncrease i n(@|i§8¢lestedsiiemm ofe 95U Boo alF e sueld Dbed -&d 2 spefEBntaie of the

| ncr ease | N yor e AR ARABLARRN, Mo A bANPrOFAB 6P CERTRS LRSI EN

provi des 10
mono-or di- substituted at one or more ~CH,- groups by an optional substituent, as herein

before defined, for example; methyl, ethyl, n-propyl, iso-propyl, hydroxy, halo, methoxy,
30 ethoxy, iso-propoxy, acetoxy, and phenyl.



zinc release. A suitable positive control conpound is H202. Preferred
conpounds which 15 may be useful in the present invention-gg4these which
.release at least 30 % of the chelated zinc as neasured by the TSQ"éssay.
Particularly preferred conmpounds for use in the present invention are those
whi ch rel ease at | east 40 % of the chelated zinc, nore preferably at |east
+50% 20 Another nethod of identifying conpounds useful in the treatnent of
a di sease condition caused or exacerbdbed by an MPV conprises contacting a
protein nolecule, containing a chelated netal cation donmain encoded by an
MPV gene, with an effective amount of said conpound for a tinme and under
conditions sufficient to facilitate disruption of the chelated netal cation
dormain and directly or indirectly determ niﬁgqthe absence or otherw se of

25 bi ndi ng WranederPrsiesied embedimant of opmpla (hel df NHy (R caS0A @R isok MioKdi ng i s

i ndi cative j @20 et t; j t.ation

anal ysi s of&jtef?gdb yslﬂtjzaalhggs’ %ng?/%fl}/’gﬁé&ﬁilﬁ, E%gﬁﬁg? iﬁ%gmtg?kﬁgqﬂg‘}gagé‘%naz% rated

t hat zi nc battadheddoins a groupgsalectsdefiramsf or E6 i nteraction with E6AP and EG6BP)
two coactivators of E6 30 nediated cellular transformation (5, 19-22).
Thus, another useful assay for determ ning ,~ 1, ~~lr~~"v 2~::. -23

sui tabl e conpounds which nay be used in the present invention neasures the
ability of the c ound to inhibk{_ the bindi f the E6 pr in to EGAP)
E6BP, paxilin or sint\ar or Aonol ogye noti sui t apl e conpounds

whi ch may be fised in t\he prgsent inventio [
reducing, inhybiting ot hgrwi se decreasi\ng t he b*hding 5 interattion

bet ween the EO6_proteif and AP or E6BP. TNe effi gacy of npounds can be
eval uated in BI and GST puUNrdown experi S (binding as¥ay).
Preferredoconpounds are those which inhibit or decrease binding by at |east
50% . Zinc forger proteins are required_for maintenan of cell viability.
Preferably, the conp S for use-'n Thg presen ion are specific
intheir ability to affect t\he viabflity o\ MPV containing cells, with
little or no cytotox{c effects on the ceIL%Lar functioningd of heal thy
nonMPV cont ai ni ng cel\s. The viabili of V- i nf ecked I1's (and non
infected cells) in the présence of conpoUnds of Formulae (1) or (Il) can be
measured by incubating with the tetrazoliumsalt WST1 (Roche Mol ecul ar

Bi ocheni dal s, Mannehei m Germany) and measuring 15 the absorption readi ngs

t hereof (WST1 assay). erred conpou for use in [esent invention
produce val ues of at (Teast330 % zinc [fel eas in the
t

SQ asslay and/ or
inhibit or reduce binding df the E6 protein{to E6GAP ¢gr E6BH and/or exhi bit

sel ective cytotoxicit owar ds MPV-i nfect cells. 20 pefcul ally preferred
conpounds for use in th& present inventi™n are those which rel ease at |east
30% of chelated zinc froma protein having a chelated zinc domain as

measured by the TSQ assay, a i bit binding he E6 protein to EGAP or
E6BP as mBasured by the herefyn degcri bed BIA. assay and sel ectively
inhibit cell growth of MPV-inkected cells 25 'Iy”havinglittle or no

cytotoxi c effect on non-MPV-inflected cells (for Bxanple, as determ ned by
the WET1 assay as herein described).

which may be optionally substituted by one or more groups at one or more carbon atoms,
and/or, where U is NH, at the nitrogen atom as hereinbefore described.

25
In a preferred embodiment of the invention, R and R? and/or R® and R* together with the
nitrogen to which they are attached, each may independently form an optionally substituted

morpholino, thiomorpholino or piperizino group.

30 Another group of compounds which may be suitable for use in the present invention are those



O her preferred conpounds inhibit or reduce binding of the E6 protein to
E6AP or E6BP by at |east SO% and are specifically toxic WP?/?iﬂm ected
.cells. 30 7 4 ;~ ~A~ 2~3, -24 Yet other preferred corrpounds rel ease at

| east 50 % of chelated zinc and inhibit E6 binding to EGAP or E6BP by at

| east 50 % . Suitabl e exanples, although by no neans to be considered as
-limting, are illustrated below 5 where n =1 to 5 10 15 20 25 30— ~, !~
"~ gy~ 2~"~""3 -25 GROUP 1 TSQ>50%7AND Bl ACORE + AND WSTI - SPECI FICI TY +
10 15 VNS-NOcps N ; S--NC48 - N

of Formula (II):

R S
\ R
/N\n/ S\ )k N/
5 R \
S R
{1y

or a pharmaceutically acceptable derivative thereof, wherein R!-R* are as defined for Formula
10 1. In preferred embodiments of Formula (II), R! and R? and/or R? and R* together form a

group of formula (a) as hereinbefore described.

The compounds for use in the present invention, suitably those of Formula (I) or (II), may
be administered in a single dose or a series of doses. While it is possible for the active
15 ingredient to be administered alone, it is preferable to present it as a composition, preferably

as a pharmaceutical composition.

Accordingly, yet another aspect of the invention contemplates a composition comprising a
compound capable of facilitating the disruption of a chelated metal cation domain of a protein
20 encoded for by an MPV gene, together with a pharmaceutically acceptable carrier, diluent or

excipient.

The invention also provides a composition comprising a compound according to Formula (I)
or (I) together with a pharmaceutically acceptable excipient, carrier or diluent.

25
The carrier must be pharmaceutically “acceptable” in the sense of being compatible with the
other ingredients of the composition and not injurious to the subject. Compositions include
those suitable for oral, rectal, nasal, topical (including buccal and sublingual), vaginal or
parenteral (including subcutaneous, intramuscular, intravenous and intradermal)

30 administration. The compositions may conveniently be presented in unit dosage form and
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may be prepared by any methods well known in the art of pharmacy. Such methods include
the step of bringing into association the active ingredient with the carrier which constitutes
one or more accessory ingredients. In general, the compositions are prepared by uniformly
and intimately bringing into association the active ingredient with liquid carriers or finely

5 divided solid carriers or both, and then if necessary shaping the product.

Compositions of the present invention suitable for oral administration may be presented as
discrete units such as capsules, lozenges, sachets or tablets each containing a predetermined
amount of the active ingredient; as a powder or granules; as a solution or a suspension in an
10 aqueous or non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid

emulsion. The active ingredient may also be presented as a bolus, electuary or paste.

A tablet may be made by compression or moulding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine the
15 active ingredient in a free-flowing form such as a powder or granules, optionally mixed with
a binder (e.g inert diluent, preservative disintegrant (e.g. sodium starch glycolate, cross-
linked polyvinyl pyrrolidone, cross-linked sodium carboxymethyl cellulose) surface-active or
dispersing agent. Moulded tablets may be made by moulding in a suitable machine a mixture
of the powdered compound moistened with an inert liquid diluent. The tablets may optionally
20 be coated or scored and may be formulated so as to provide slow or controlled release of the
active ingredient therein using, for example, hydroxypropylmethyl cellulose in varying
proportions to provide the desired release profile. Tablets may optionally be provided with

an enteric coating, to provide release in parts of the gut other than the stomach.

25 Compositions suitable for topical administration may be presented as solutions or suspensions,

creams, lotions, ointments, powders, plasters or bandages.

Compositions for rectal administration may be presented as a suppository with a suitable base
comprising, for example, cocoa butter.
30
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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.

5 Compositions suitable for parenteral administration include aqueous and non-aqueous isotonic
sterile injection solutions which may contain anti-oxidants, buffers, bactericides and solutes
which render the composition isotonic with the blood of the intended recipient; and aqueous
and non-aqueous sterile suspensions which may include suspending agents and thickening
agents. The compositions may be presented in unit-dose or multi-dose sealed containers, for

10 example, ampoules and vials, and may be stored in a freeze-dried (lyophilised) condition
requiring only the addition of the sterile liquid carrier, for example water for injections,
immediately prior to use. Extemporaneous injection solutions and suspensions may be

prepared from sterile powders, granules and tablets of the kind previously described.

15 Preferred unit dosage compaositions are those containing a daily dose or unit, daily sub-dose,

as herein above described, or an appropriate fraction thereof, of the active ingredient.

It should be understood that in addition to the active ingredients particularly mentioned above,
the compositions of this invention may include other agents conventional in the art having
20 regard to the type of composition in question, for example, those suitable for oral
administration may include such further agents as binders, sweeteners, thickeners, flavouring
agents disintegrating agents, coating agents, preservatives, lubricants and/or time delay
agents. Suitable sweeteners include sucrose, lactose, glucose, aspartame or saccharine.
Suitable disintegrating agents include corn starch, methylcellulose, polyvinylpyrrolidone,
25 xanthan gum, bentonite, alginic acid or agar. Suitable flavouring agents include peppermint
oil, oil of wintergreen, cherry, orange or raspberry flavouring. Suitable coating agents
include polymers or copolymers of acrylic acid and/or methacrylic acid and/or their esters,
waxes, fatty alcohols, zein, shellac or gluten. Suitable preservatives include sodium
benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl paraben, propyl paraben or

30 sodium bisulphite. Suitable lubricants include magnesium stearate, stearic acid, sodium
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oleate, sodium chloride or talc. Suitable time delay agents include glyceryl monostearate or

glyceryl distearate.

In yet another aspect of the invention, there is provided a method of treating or preventing
5 a disease condition caused or exacerbated by an MPV comprising the administration of an
effective amount of a compound capable of facilitating the disruption of a chelated metal

cation domain of a protein encoded by an MPV gene to a mammal in need thereof.

The invention also relates to a method of treating or preventing a disease which is caused or
10 exacerbated by an MPV comprising the administration of a compound according to Formula

(@) or (II) to a mammal in need thereof.

The present invention also relates to the use of a compound capable of facilitating the
discreption of a chelated metal cation domain of a protein encoded by an MPV gene in the
15 manufacture of a medicament for the treatment or prophylaxis of a disease condition caused

or exacerbated by an MPV.

As used herein, the term "effective amount” relates to an amount of compound which, when
administered according to a desired dosing regimen, provides the desired therapeutic or
20 prophylactic activity. The desired dosing regimen may depend on the weight, age and
condition of the patient. It is within the skills and knowledge of the attending physician to
determine suitable dosing regimens based thereon. Dosing may occur at intervals of
minutes, hours, days, weeks, months or years or continuously over any of these periods.
Suitable dosages may lie within the range of about 0.1 ng per kg of body weight to 1 g per
- 25 kg of body weight per dosage. The dosage is preferably in the range of 1 ng to 1 g per kg
of body weight per dosage such as 1 mg to 1 g per kg of body weight per dosage. Suitably,
the dosage may be in the range of 1 ug to 500 mg per kg of body weight per dosage, for
example in the range of 1 ug to 250 mg per kg of body weight per dosage, or 1 to 100 mg
per kg of body weight per dosage, such as 1 ug to 50mg.
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-29 The invention will now be described with reference tg\lzmq;\@oéghg)vw ng
non-limting exanples MODES FOR CARRYI NG OQUT THE | NVENTI 5 Ceneral

. Conmpounds C32 and C35 are available from Al drich Rare Chemi cals (cat # S5,
169-2) and Acros Organic (cat # 22758.60). Conpound Cl16 is available from
Tee Hai Chem cals (Singapore). 10 Role of GSH in drLg-screens GSH is, at
-concentrations of 1-10 mMin nost cell types, the nost abundant noen-protein
intracellular thiol, and it is invol-23d in biochem cal reactions that can

i nacti vate pharmaceutical conpounds. In the original TSQ assays, GSH was
present at 5-10 nM 15 Under these conditions, only a few of the conpounds,
i ncl udi ng OpliGnalye iR apabhd referiee lte Asteigmay Ao bendiasedd GO RkeREhalfiaons of
C 16 were also required in the GST-pul | down assay, possibly to overcone the
endogenous Phasparentigallyaseentable garivatiys. dibe derys rharmaceyticall s acceptable denivative'n cel |

iabilit : ' t t f p
excoedi ny THES Ky ppAhal iR el e sof ARE TR PR cpippolild

i Eacti vat i n@id‘hu_li_lﬁdd a_ll_lgxéﬁ@ttﬂifon@ﬂ'b: rédigieeris _éujﬁblahtofpﬁa_fvidﬁﬂgﬁ(dhed‘t? dredieekiy)n Vi vo
than In vitro. e ass IS C easl er \ n i cones

hi gh- t hr cugHBRRUNd £ S8icriped g%elpo Sirlrlua@ﬂf pﬁﬂ;}mﬁgézac Brﬁ%‘?.ﬂ‘??!‘& sa\‘,tﬁ?qcéldp akis efo
assays and Pt &Lﬁ@g@ﬁ&@g@u& lﬂxlo; ¢ BEBS SRS ﬁjgmﬁcaguﬁpﬁuﬁﬁiyg%sgﬁ&ic%%sct

¥
conpounds that reach’intrace ar E6 in sufficiently hig centrat’ions
and i n chewarbadit,yboninasulfamég ahd hydroemic-aqids; s saltsrofo phaEdaceu@l aaceptable

Q@ ST. -fusion r.oteins ,E6, E6AP and EG6BP- t.at hi, on -t ransf erase T
Cust on br oG ST RCHT e oo, titie. RettiS O R Bl ot el
Bi ot ech AB itk NacticamudRd gbenid,ndit,| suk&nig] Bxd’ri@,\/ﬂ)ﬁenﬁﬁc&ﬂ,[‘%e%gesﬁlﬂibﬁiﬁ,i ed

via polynerase chain reaction and cloned in the vector pGeX4T2 as a

Not | - Sal 10 iqkueaesulphppie, berrzenedphfinitgsalipyelicsylphagilisa pspattio, glutamis, edstidstastic,30
E6BPI ERC55 _j.n . X ' j ft . L (5). EBAP (am no
acids 213 P Llﬁl 1?‘1%?&:&1%6&'@%&1-@%&%5%&,g‘icgﬁ’écr]laengA @%"%%E?&T was a kind gift of
P. M Howl ey (28). These vectors were grown in the E.coli strain AB1899,

i nduced for fusion protein expression for 4 hrs with 0.2 mM I PTG harvested
and | ysed iThe egmhifor ntirvirbfrygpis hampased Whencig reguires assay e morgor ficomplstep H

8.0, 0.1 %.dr] i 1O, jeth i . ) St This is primari
phenyl et h?/‘?_egégpgg%&w{]ﬁo%? I et%gh%él\?}ggﬁ &tadr?lédmgéa%rrgf ?7111 Qli ysozyr?eh.ls ¥ Bﬁngrvl\gd by
soni cat i i beoAfidealiesel it wiwcasseys afeuinatconsuminsy gmdrenpdnaive sand Chdngicd] edmpdundsthat s
wer e incubated at, 4C on a, col unm_of ?Lﬁlﬁ{t hat hi one- sephar pse beads

(Phar maci apiterGaiyeiaey © ;,u@qe__dfcegq HA QE%Wt%F%a‘@W-n{WF&EEEFtW% ¥ a
washes Wi t g fle i @8 frofiiondh GEfet al‘l{_ﬁ@m@fde@'rﬁeﬂ?étqgw-%ét? h’gd SficibRy Adarn

gl ut at hi one- sephar ose beads 1 n"the zinc-rel ease assay,
gl ut at hi onepesiichllyr designdsitaaiseasvae the efeusorewhd ebemistriPBBucti@ and ifincrioh 6f these

T s o R o 13, O Bl O Al vl et 8o S LS B A B

20 several viral diseases, most notably against HIV-1. Similar efforts directed against

papillomaviruses are in their infancy, even though these viruses affect several million patients

a year worldwide.

Suitable compounds of the invention, such as compounds of Formula (I) and Formula (II) are
25 those which facilitate the disruption of a chelated metal cation domain in a protein encoded
for by an MPV gene. Thus, in order to provide an initial evaluation of the efficacy of the
compounds useful in the treatment of diseases or conditions caused by MPVs, the ability of
these compounds to disrupt the integrity of a chelated metal cation domain, thereby releasing
the metal cation, offers a useful assay therefor.
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15 neral Synthesis Q Cory ounds of Fornmula y and (In Con“gpgn'd‘s-.ROf‘mEorrrul a
(I') can be prepared by reacting appropriately substituted am nes according
to the general procedure below Allcylation of primary amne (RLNH2) 0.1
mmol) wth alkyl halide (R2X, 0.1 mmol) in 20 acetonitrile (0.5 m) and

di ethylam ne (0.15 mmol) at 80C for 30 mn gave the secondary am ne .

- (RLR2NH) after purification on silica gel colum. A solution of -the
secondary anine (0.5 nmml) in petrol€?mether (10 ml) was pre-cooled to
-78C before disulfur dichloride (0.125 mml) was added. The sol ution was
vigorously 25 stirred for 15 mnutes at -78 C and another 30 mn at room

t enper at ur ghis\édnChe @eilevEl) bywacontddst a grdteinnmoldesie ) estodalPBuan MRV gty act ed
into the organic phase using diethyl ether (3 x10 ml). The conbi ned organic
| ayers wer €orfpiniag aGV@W‘Hﬁ’@ﬁE%"PW%’G‘PF’a‘F’é‘} a ¢ffectyeameiy of skt eemposnd &orjan
vacuo. The desjr.e QPM Lf ked: [ : tures
of am nes rﬁ@jye é)ﬂg %lsdég 0 pr5@@5":&%{/Eﬁa%%iitgr}?g%?&g%ﬁpa&gutﬂnﬁgﬁ%%ccggg Er%i:ijlcgtl}é(xﬁ< ). 30
rl ~ ~ ~ r -domain an@diredly ir dreiret thedaderniivingl thedi amohht afehelatet merad catiohi saldakédde)
tetrasul fide or pentasul fjde c oynds may al so.be obtajned. A diluyte
reacti on % dhgrginHheampugi 9f %@H@ﬁgﬁq‘fij %%*m%egsqdrfsm ve Q*E‘Fdh%‘l‘m{oﬁé’ the

di sul fide ¢p (J'r'ﬁlgtal Sitfdndofain. © ¥ R2-Br DI EA, 80C Fc' NHZ CH3CN 10 1S R
SzC12, -78C\ 2 PET-ETHER SCHEME 1 R NS~ Rs R2 tS) n-N~

Where the chelated metal is zinc, zinc release can be measured as an increase in the
fluorescence of the zinc-selective fluorophore TSQ (N-(6-methoxy-8-quinolyl)-p-

10 toluenesulfonamide) (18) in the presence of the protein and the active compound (TSQ assay).

In such an assay, the increase in fluorescence measured can be described as a percentage of
the increase in fluorescence observed for a positive control compound which provides 100%
zinc release. A suitable positive control compound is H,O,. Preferred compounds which

15 may be useful in the present invention are those which release at least 30% of the chelated
zinc as measured by the TSQ assay. Particularly preferred compounds for use in the present
invention are those which release at least 40% of the chelated zinc, more preferably at least
50%.

20 Another method of identifying compounds useful in the treatment of a disease condition
caused or exacerbated by an MPV comprises contacting a protein molecule, containing a
chelated metal cation domain encoded by an MPV gene, with an effective amount of said
compound for a time and under conditions sufficient to facilitate disruption of the chelated
metal cation domain and directly or indirectly determining the absence or otherwise of

25 binding of said protein to a ligand, wherein the absence of binding is indicative of disruption

of the chelated metal cation domain.

Mutation analysis of the cysteines involved in coordinating zinc has demonstrated that zinc
binding is a requirement for E6 interaction with EGAP and E6BP, two coactivators of E6

30 mediated cellular transformation (5, 19-22). Thus, another useful assay for determining



Ra R~/ R2= R3/R n = 1-5 Conpounds of Fornula (I n nay be pgépatidd Eﬂx
treatnent of a secondary amine (or m xtures thereof) with carbon disulfide
-in the presence of sodium hydroxi de foll owed by oxidation of the resulting
sodi um di t hi ocarbamate wi th sodi um hypochlorite. 20 Spectroscopic data for
a sel ected nunber of conpounds from G oups 1-6 are presented bel ow. G oups
-1 2S C48 (ClpH20N2$2) ~ CAS: 10220-20-9 1H NWR (400 MHz) CDC13) b: -1.36-1.43
(m 4H)) 1.63-1.70 (m 8H), 2.77-2.792dmBH). tsC NVR (1Q0 Mz, CDC13) b:
22.8, 27.Q S7.4. 30 Ms found 233 (M+t1)+ ~~~ 1f1 Wi i.~~", t. :~ -32 C55
(C~8H24N6S~): 1H NWR (400 MHz) CDCI3) 8: 2.92-96 (m 8H), 3. 60- 3. 61 (m

8H), 6. 63- csugabl¢ ppmpddnds Whith nvayIe used inXhf pregent Siventian r(lmsu@-lyh)e abilicB Gf VR

100 MHz, CDCI 3 1Q7 1 9. 159.Q, M
1£ound 389 (WPE_’;'&&) t‘tﬁ’g‘bctééﬁgﬁﬁ%n%‘?‘? Eﬁf%iﬁlﬁ Pzt‘%?g‘}wa?z‘s cBE:’i‘HS‘ Op SimlagQr, og
(m 4H), 3.Hofoels midiifs. 8ﬂms19uxﬂa3Q dUhBoﬁﬂdBQvH‘idTlZma Al iBthelpfent afendiond7- S
M5 found for trisulfide 209( rou 7 (Cl2H24N202S2): C37 is a

mdecmsonﬁqum

g xture of ate akasevduehs angeqapable reotheravisgdpereasing dpokindidg i n
YNLETT 1H, N
(100 M) S cBerbfiOiBbuybenths Bibrb @il i Mrche i oo Gl bigh "V,
CDC13) 8: 2&afatedSin2BIACORE imiuGST2 f8lldoMhl xperiments (binding assay). Preferred

compounds are those which inhibit or decrease binding by at least 50%.

Zinc finger proteins are required for maintenance of cell viability. Preferably, the compounds
10 for use in the present invention are specific in their ability to affect the viability of MPV
containing cells, with little or no cytotoxic effects on the cellular functioning of healthy non-
MPV containing cells. The viability of MPV-infected cells (and non infected cells) in the
presence of compounds of Formulae (I) or (II) can be measured by incubating with the
tetrazolium salt WST1 (Roche Molecular Biochemicals, Manneheim Germany) and measuring

15 the absorption readings thereof (WST1 assay).

Preferred compounds for use in the present invention produce values of at least 30% zinc
release in the TSQ assay and/or inhibit or reduce binding of the E6 protein to EGAP or E6BP
and/or exhibit selective cytotoxicity towards MPV-infected cells.
20
Especially preferred compounds for use in the present invention are those which release at
least 30% of chelated zinc from a protein having a chelated zinc domain as measured by the
TSQ assay, and inhibit binding of the E6 protein to EGAP or E6BP as measured by the
herein described BIACORE assay and selectively inhibit cell growth of MPV-infected cells
25 whilst having little or no cytotoxic effect on non-MPV-infected cells (for example, as

determined by the WST1 assay as herein described).

Other preferred compounds inhibit or reduce binding of the E6 protein to EGAP or E6BP by
at least 50% and are specifically toxic to MPV-infected cells.
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C39 (d oHz2NaS2): 30 1H NNR (400 MHz, CDClI3) 8: 2.25 (s, “MAR 2883 br oad
s, 8H), 2.82-2.84 (m SH), '3C NI\/R(lOO MHz, CDCl 3) 8: 45" 8, 45.82, 55.57.
-~ ~~f;a.i." 2t)3 - 33 M found 263 (M+ 1) + 5 C41 (Cl4H2sNa~aSa~~ _ 1H
NVR (400 MHz, CDC13) 8: 1.27 (t, J=7.1 Hz, 6H), 2.78 (broad s, SH), 3.53
(broad s, SH), 4.14 (q) J=7.1 Hz, 4H). 13C NMR (100 MHz, CDC13) b: 14.6,
“44.1, 55.5, 61.6, 155.3. 10 Ms found 379 (Mtl)+ C57 (C24H30N4~4Sn+1)' A

m xture of 2 conpounds. 15 1H NWR (40@4M—Iz, CDC13) b: 2.50 (broad s, BH),
3.02-3.09 (mM 8H), 3.36-3.41 (m 4H), 5.925.93 (m 4H), 6.72-6.75 (m 4H),
6.84-6.85 (m 2H). 13C NWR (100 MHz, CDC13) 8:53.1, 56.1, 56.3, 62.4,

100. 90, 107Ye othepprefeyred gompoundpgelepse atdeast 30% 2F chelatgdBaing andi @hibg, E61k6di6g
146.7 ,147.7. e de 599 (M+1l}+ and hexasul fide 631 (M+l)+
20 C7S (g éﬁ%@oﬁ%@%t& QR?%%%A&? MHz, CDC13) 8: 3.08-3.10 (m 8H), 3.90
(broad s, 8H) 6.50-6.54 (m2H) 8.31-8.33 (n) 4H). 25 13C NWR (100 MHz,
CDC13) 8: 43.8) 55.1, 110.1) 15.7.7, 161.4. Ms found for trisulfide 423
(M+1) + C77 W%M@%Oﬂ%@ym IRGARS (%WWI@@@@@BW& arp iliysstrated belaws,

8H), 3.0653,fdte fB1 &H.. 3.-47 (broad s, 4H))

10
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~r~ A~ 20~~ a -34 7.2b-7.36 (10H). 13 C NWR (100 Mz, Zq:)ﬂ&a) W3 53. 2,
56.1, 62.7, 127.2, 128.3, 129.1, 137.8. Miultiple S observed. 5 Goup a C65
.(C24H30N4~2S2) ' 1H NWR (400 MHz, CDClI3) 8. 2.54 (s) 6H), 3.16 (broad s,
8H), 3.42 (broad s, 8H)) b.8510 6.89 (m 4H), 7.87-7.90 (m 4H). 13C NWR
(100 MHz, CDC 3) S 26.1, 47.9) 55.b, 113.9, 130.4, 153.b, 196.7. C7~
+(C22H30N4~2s(n+1))"' CAS: 15575-30-1 15 1H NWR (400 MHz, CDC 3) b: -3.15
(broad s, 8H), 3.28 (broad s, 8H), 3:@@'(5) 3H), 3.90 (s, 3H), 6.8b-6.90
(m 2H), 6.93-6.95 (m 4H), 7.03-7.06 (m 2H). 13C NWR (100 MHz, CDC 3) b:
50.9) 55.4, S5.5, 55.9, 56.2, 111.2, 118.3) 120.9, 123.2, 140.7, 152.2.
Multiple S observed. 20 G oup 5 C42 (C8H16NZS2): 25 1H NMR (400 MHz, CDC13)
8: 1.83-1.89 (m 8H), 2.88-2.91 (m 8H) 13C NWR (100 MHz, CDCl 3) b: 24.9,
5S.5. M5 found 20S (M+ 1 ) + C49 (CgH20N2S2): 30 CAS: 15575-30-1 ~ ~~;
".'v 20G3 -35 1H NWR (400 MHz, CDC13) b: 1.20-1.29 (m 12 H), 2.94-3.07 (m
8H). 13C NWR (100 MHz, CDC13) 8: 13.2, 51.7, 51.9, 52.0, 52.1. Ms found 208
M-. 5 Groun 66 C71 (~2H30N4~2S2).

5 GROUP 1 TSQ>50% AND BIACORE + AND WSTI1-SPECIFICITY +
o N—S§ < :
\ / \ —S,
_/ S—N 0 \
\ / S—N
C16 C48
10

OOy O
e L UERGN oo

S—N
\_/
C55
15
GROUP 2 TSQ>40% AND BIACORE + AND WST1-SPECIFICITY +
AN : \ / \
” )—/ §—N 0 AV S s
Cc37 < - ./
N N—§
\ / \
\——/ S—N N——
c39 \__./
25
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1H NMR (400 MHz, CDC13) 8: 3.03 (broad s) 8H), 3.14 (broa}‘q )@ 3.77 (s,
6H), 6.83 10 6.91 (m 8H). 13C NWR (100 MHz, CDC13) b: 2 % 55.9,
.114.4, 118.6, 145.2, 154.1. M found 447 (Mtl)+. C82 (CIoH20N2 282): 15 1H
NVR (400 MHz, CDCI3) 8: 1.19 (s, 12H), 3.70 (s, 4H), 4.68 (s, 4H). 13C NWR
(100 MHz, CDC13) b: 24.26, 24.28, 62.00, 79.04, 8S.43 M found 265 ( Mtl) +.
-20 Exarrpl e 2 Zinc Release (T~ Assay) In earlier studies, reduced -
glutathione (GSH) was required to el u@-reconbi nant gl utathi one 25
sul f hydryl transferase E6 (reconbi nant (GST-E6)) protein during the
purification process. However, the xeducing activity of the GSH sult hydryl
groups protected GST-E6 protein fromthe chem cal attack by agents, such as

t he di sul phi de (rr)y. This

pr obl em was oveea%g:’ TST0 : E@“ 1ce of free GSH but
still bound to glutathlone sephar ose be . I'ndi vi dual assays were done in
the 30 presenceXpf 9 GST-E6 protein) \corresponding to a concentration
of 1 uM GST-E6 p N—s~ ~ I, ~ IL-2~~J -36 and 2 ~M bound zi nc,
assuming th sence_m‘/ t Ws-Z{ i ONR-PEN protein. Rel ease of zinc from

HPYV- 16- E6 s noni tored bysut he é\bg_r)(ge i n°fl uorescence of the zincsel ective
fl uorophore TSQ (N 6-net hoxy- 8- qui nol yI ) - p-tol uenesul f onam de), (Ml ecul ar

S Probes, Eugene, Oregon) by nodifi (N of Ilshed procedures (25, 26,
27). In a total reaction volune ofé ugn(\l GST- E6
protein (corresponding to a concent I\/p nd __Q

gl ut at hi one- sepharose beads, were |ncubat ed wnth 10 und or
0.6 %( 170 M) H2Q2 in TS assay buffer ( 10 nmM SZ)dI um p osphat uf fer
pH7.0, 10 %glycerol) f hour s at roomterrperature (200 ~cl total volume

in 96-well 10 pl ates | mre ~a¢sely addltlon of 100 ~M TSQ the
‘ CM

i ncrease in flye=egcen a®a-r d onN LT Fluostar (355 nm excitation
filter and 460 gy ssion filte , Sa rg). Table 1 shows the
val ues of Q escence obtsai ned. 15 20

GROUP 4 TSQ<30% AND BIACORE + AND WST1-SPECIFICITY +

+O-Cre
AV N N
ces \_/ \0

-/ (g)r—N N
\_/
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30 ir~~,.1.) ,~t._j ,, _37_Table 1 5 10 15 Com oundTSQ, %om
ound TSQVOMB06. 1CS73l 2 8%’)(@?“‘33

. 1C1663. 2C63S4. 8C27103C6S23. 7C3280. 9C690C3S106C7012. 4C3740. 3C710C3841. 8C7S3
7CB94SC7733. 8C4136. 8C8228. 4C42S0. SC8322C4854. 3R2471. 0C49S7R2S30. 9CSS50. 6R26
S4.9 Values given are % val ues of Zinc release. The relative fluorescence
*units (RFU) were normalized to the anmount of zinc rel eased by H202
(regarded as 100% . The concentrati o720 of conpound used was 10 ~cM for
C27-C3S, 13 ~,Mfor C37-C83, H202 was used at 0.3 for C27-C3S and 0.2 % for
C37-C83. Note: C69 was strongly coloured (yellow | golden) at a
concentration of 1 mM all other conpounds were w thout colour. Potentially
this col oured compound 25 interferes in TSQ Zn fl uorescence. Val ues for
DMSO and C16 are the average from S i ndependent experinents. ~~i ~, ~(
Zilu3 -38 Exanpl e 3 Binding Assays (BI ACORE Assay) 5 BI ACORE al | ows real
time anal ysis of binolecular interactions wi thout the need for isotopic or
enzymatic | abelling. Bl ACORE technol ogy is based on the optical surface

pl asnon resonance (SPR)) a technique that allows for detecting small
“changes i'n the refractive index on the surface of a thin gold filmcoated
with a dextran matrix. Typicall one of the binding partners (terned the
ligand) is coval erﬁ%—ﬁ&ﬁ%@%an matri x, while the other partner
10 (terned the gnalyte) is introduced in a flow passing over the surface.
The change in r@au_isve i ndex resulting fromthginteraction of the

mol ecul es is expressed\in resgnance unit a 3PR response of 1000 RU
corresponds to a changeS o™ surface atyf on of the analyte of 1 ng
protein/nm2. GST- B®4P and GST- E6BP were used as |I\gands and GSTE6 was used

as the alfal yze. Controls gave the expect &d outcones_n&rrel y xi dation of
R26 <N
N—S
E> \S———-—N / \ S
15 o} N—‘(

—_— (o]
20 s\s—N/‘_
N——-2°8
C49 \S_'N \
(o]

25
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1 S sul fhydryl groups by H202 of chelating of zinc ions by A C letely
elimnated conplex formation. Further controls included uszgpﬁéaeﬁﬁgxtran

fmatri x alone or GST as the ligand. GST-E6 did not bind significantly to the
dextran matrix or to GST (background val ues 100 and 200 RU), respectively.
20 Binding of GST-E6 to GST-E6BP, GST-EGAP and GST was nonitored by surface
Pl asnon resonance (SPR) on a BlI ACORE 2000 nmachi ne (Biacore AB, Uppsal a,
Sweden). Purified ligand (GST, GST-EGAP and GST- E6BP) was coval ently am ne
coupled to a CM5 sensor chip by activation, binding and deactivation
reacti ons suggested by Biacore AB. Typically 6000-10000 RU of GST, E6BP and
E6AP were imobilized on three difference flowells. 25 Aliquots of
purified HPV-16 GST-E6 (7 uMin | O™ GSH, 50 nM Tris/PBS buffer, pH 8.2)
were incubated with either 400, uM conmpound, or 5 mM EDTA, or 0.6% (170 mV)
H2Q2 for 2 hrs at roomtenperature. Then 10 ~cl of sanple was injected at 1
~.IImn over the three immbilized |igands using the sequential flow node.
The interactions between GST-E6 and |igands were nonitored by the change of
resoggnce signal in arbitrary units (RU). In 30 between each sanple, the
surfates were regenerated with a short 1 mnute pulse of 50 MM 'y ~ fitt
~r1r _a -39 NaOH that resulted in conplete dissociation of al

non- coval ently bound analyte IeaV|ng the i mobilized GST-E6BP and GST- EGAP

at appr oxi mat el s of binding and
regeneration) t LH!]IS ofbe &‘%Tlg&&){m decreased approximately 18

% 19 % and therefore reduced the maxi mal anmount of bi ndi nq. Typically
conpl ex formati on 5 wk¥hout conpound treatnent |ed t/g-si gn of
1540- 1900RU aniygiﬁo 0-4400 for/GST-E6 with GST-E6

respﬂ%tively. Ab Hce‘b; _gAesonance signal, orea re d signall was scored
as an active coppound. The sults for the BIACCRE/ﬁlndl adsay are shown
below in Table 2. 10 15 20 25 30 4 ~ji~ "~ ~0CJ 40 cstable 2 5

A0
A OO
20 %z" mN . S>—N\_’/N/

15

25 c83 0
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10 15 ConpoundBlI ACORE ( E6BPI E6AP) ConpoundBlI ACORE ( E6BP/ éamm/&mi:snc 16+
- C63+C27+C65+C32+C69+C35- C70+C37+C71- C38+C75+C39+C77+C4 2+C42+C83+C48+R2
. 4+C49+R25+C55+R26+ ~ + A = conpound interferes in binding of E6 with E6AP
and E6BP, binding is |less than 50 % of the correspondi ng E6- DMSO val ue. 20
Exanpl e 4 Binding of C TST fusion proteins to in vitro translated E6 rotein
- OST-Pulldlown 25 In the BIACORE results, C 16 was found to have inhibitory
activity for E6 binding to both E6BF @hd E6AP. On this basis, it was

exam ned whether C16 could also interfere with E6 E6BAP interaction in the
GoT- pul | down assay. Al so, different concentrations of C 16 were exam ned to
det er i ne tThe inveniiorawillcusicbidaseribed wittorelarense 19 therfgliesring wpr-jimiting ex@nples
-l~~i2,r~1 ;i -41 The open reading frame of HPV-16 E6) cloned into the
Hnd Il and Pstl site of the pSP64 plasmd (33), was in vitro transl ated
W th 35S- cYMODESFOR CSRRY INGEOTNTFIBRANCBENTION Ret i cul ocyte Lysate System
as recommend by the manufacturer (Pronmega). Al washing and bi ndi ng
reactions were performed with the E6BP-bindi ng buffer described (5) but

wi t hout 55 Qﬂ; {400 M NaCl, 100 nM Tris-HO pHB8.0, 1 % NP40) 0.1 % nonf at
dry mlk i mv PMSF. 40 ,ul of in vitro translated E6 plus 360 ~d of
E6BP- bi nd| r(gnﬂpoﬁmds (C3Rene (36 arsaadablé ﬁnnmlﬂsiclaRalredEhmtimMeataﬁ 55,61 6842) bnd est

conmpounds at dlfferen e ons f dis DMS at 1
o5 e i Ecbeacs Degnipis: £ 355605 sdibamd s axfilible R forchlei Coatin e
col umms caqg%géiﬂ p% gl ut at hi one- sephar ose beads with bound GST) GST-E6) 10
GST- E6BP or E6GAP proteins. The beads were heated to 95 Cin 50 ,ul
Laemm i sanple buffer (BIORAD) with 2. S % 2- ner capt oet hanol , subj ected to
el ect ropg& i S ﬁlrﬁér ylam de gel, fixed) stained, and

aut or adi M W th conplex formation i dentl fied reactive
conmpounds. Desi torretrl c quantification was perforned with a Bl O RAD/ GS700

i magi ng desitonmeter. 15 As shown in Fig.2, Cl6 inhjbits E6 binding to both

cel lular prétiisdt Cfmcelitf?éloe&)ﬁfcbrlaﬁ’ F’&Y‘HBH%OSE%’AMYH%% the: BRstcARRdant BRRsPIOdFM 10
~CM to 100 e, lQrV'dﬂgl 95 e5¢ jh\r'}@ié% tlrprﬁioé)?ﬁx%l?é actlg% ?\‘:ﬁnpdn imhctivate

Det er m nati on o cell via I|t assa I nes were

obt ai ned f rphmmdoextnéﬂemmmdﬁyph tBel lotigingl 'CSQIaesmys o@SHI\&nq&emt atVAAL0 wiNless

ot herw se_noted. SiHa human cer%\wcaé epi t hel |qa it
a

HPV16- pos? tYRASY )‘heé%SR‘i‘d Honsn &R e he cHOMPRUA]S Cpt,%] niere capable of
HPV16- posi t:gdin %m@ﬁncféaggﬁ)é&néédt&ﬁgmm @gﬂerms%paeamﬁédl it th€ 85T {Jull&ﬁvn

HPV- negat i ve), hunman cervical epithelial tunmor 1|ine, HPV 18positive),
444 (hybri ciss, pm_éylsamowerd@mlihaanogﬁws 18elsonfi GSN ai ﬂmbneaclﬂeidsam oHiraBisi c
St anbri dge

Similarly, in cell viability assays, C16 was only effective at concentrations of 50 uM,
exceeding the amount used in TSQ assays five fold. To overcome the inactivating function
20 of GSH, higher amounts of C16 were needed in vivo than in vitro. The TSQ assay is much
easier when it comes to high-throughput capabilities to identify lead compounds, while in vivo
assays and in vitro assays in the presence of GSH, are useful to select compounds that reach

intracellular E6 in sufficiently high concentrations and in chemically unaltered form.

25 ression of EGAP T-fusi
E6, E6AP and E6BP-Glutathione S-transferase (GST) fusion proteins were prepared by using
pGEX system Amersham (Pharmacia Biotech AB, Uppsala Sweden). The full length HPV-
16 E6 gene was amplified via polymerase chain reaction and cloned in the vector
pGeX4T2 as a Notl-Sall insert. A clone encoding the C-terminal 210 amino acids of
30 E6BP/ERCSS in pGEX3X was a kind gift of E.J. Androphy (5). E6AP (amino acids 213-



30 (University of California) Irvine), MCF7 (human rramrgzy i@pi?tk}\e}hi al tunor
cell line, HPV v ~~ to - 42 negative)) HI3 (human c \4i al" epithelial
.tumor cell line) HPV-negative) was obtained fromthe German Cancer Research
Institute/ DKFZ-Heidel berg, and Hep&, (human liver epithelial tunor cell

| i ne) HPV-negative)) were grown in Dul becco's nodified Eagle nmedi um ( DVEM
-suppl enented with 10 % fetal calf serum 100U penicillin and 1000U-
streptonycin. 5 Cells were allowed td3%ttach to the surface of nicrowell

di shes overni ght and subsequently, incubated wi th nmedi um containing the
zinc ejecting conpounds at the concentrations (10-100 uM. Viability of the
cells was <68y, eldndlyinpEENRT was 4 kind gifs off M. .difiovley (28). (Thescazolorswers ZrdwnA\ST 1

(Tocan) " Saits His g cotngretis A1 B9, TaduRad B e bIe  BAPHRIoR or & bparip Broceh "
wavel engt h rpfc G0ty aﬂ@lﬁ&dtmm-mﬁe;ﬁhggﬁﬁ@%hffére@%mwi:ﬂ;@\,ﬂfso M e s Gt o 24

wel | plates, after attachnent overnig they were treated 3 tines i'n
days with @16 Oat% Iditer)vdthdd M dithiotfibeatoh@TT), 035 WM piedymsethylduifonyd dluprided

with that_qg (azodi cay hopar ni de) i ch, causes.ejection of zinc from
H V-1 NCpY <§M§fﬁ»sar@u?r@ﬁ{r@y%¥wer ol nE ORERIGHL TADT Wireedhistipasiol o
Al DS.  Fi gursgpednafidfsbiBititsial sdtéiaberthegtiatbdao s °C 8!8 €olfinf of PluihBihidak-képRrokd) any
of these six cell lines while Cl16 at 50 ~M denpnstrated substantial and

speci fic i rridsi(Phagmacss). déntound, i9n G Tyfusian prajeine yake) climinaigd by seyergl washes

Citect on' RURESSRLGe” CEPY ¢RELR BBEE Al ol ot o Mclifine by

mamrary epivefilih dle Ziniascakdys tid\ilkdhionadegharose bvemis twake Zosakpstded iePBshel i al
cells (HaCat) and on the nonturrqrit%enkk éﬁé 20 24) HelLa-fibroblast hybrid
cel | 1in0 duis PHAZr o S8dpPaion BRsiRsIor BIAE .a“ﬁ‘)‘/“élé‘??%%lk“r"%twé@ elypopdftes on
the differ i f el ependent cells (SiHa and HelLa) and
E6- i ndepenggﬂgﬁhg?mTéﬁaﬁBHg’CrEF??ﬂCel | viability and the cytotoxic
specificity for a nunber of other conpounds of Forrmula (I) and (Il) were
al so determ ned. The results are depicted,in Table 3. 25 30 '~ s ~~12(i3
- 43 Table 3 5 10 15 Com oundWSTI W5 ?glpgec m oundWSTI WETI - s

ecDVBO- - C57++C16++C63++C27+- C65++C32+

49+- R25- 1 THeenerad Syn ell culture at 50 ~. M

cul tur o1 or PRy S5 FEbAR K < Bt ek Y AR WBp Ry ool gy, ., oo

t o HPV- negaictdt@ing @ the lgbivesl phédedurelfeld®@2, (HaCat, HT3, 444). 25 c m

Alkylation of primary amine (RINHz, 0.1 mmol) with alkyl halide (R*X, 0.1 mmol) in
20 acetonitrile (0.5 ml) and diethylamine (0.15 mmol) at 80°C for 30 min gave the secondary

amine (RleNH) after purification on silica gel column.

A solution of the secondary amine (0.5 mmol) in petroleum-ether (10 ml) was pre-cooled to
-78°C before disulfur dichloride (0.125 mmol) was added. The solution was vigorously

25 stirred for 15 minutes at -78°C and another 30 min at room temperature, Water (20 ml) was
added and the desired compound was extracted into the organic phase using diethyl ether (3
x10 ml). The combined organic layers were dried over magnesium sulfate, filtered and
concentrated in vacuo. The desired compound was purified on preparative TLC plate.
Mixtures of amines may be used to prepare unsymmetrical compounds of Formula (I).

30



western Bl ot Detection of ~5 and ~o_lv-ADP ribose ~ol yner qz ARP) 106
cells were plated on 10 cm petri-dishes with 10 m nedi um ahé VHrt @893
-attachnent 2 ~ ~f~f ~;f' 2UU3 -44 overnight) treated with 100 p, M C16 or
0.5 % DVMSO for one day. At the tinme of cell harvest nost Cl6-treated cells
were still attached to the plate. Cells were harvested using a rubber
‘policeman and |lysed in 10 nM Hepes buffer, pH 7 .2, 150 nM NaCl, 0.2 %
Noni det - P40 (NP40) and 1 mM PNSF, f-oill-owed by centri fugation. 20g of
protein was | oaded onto a 5 12 % SDS- pol yacryl am de gel, transferred to a
nitrocel |l ul ose nmenbrane and the nenbrane blocked with 5 % nonfat dry mlk
in 20 nmv ‘Breslécsche depited dylfils gompoud Chrisulfidestevashifidenarpentasylfidgenmpounds C. The

menbr ane was d nt es agai ns San

Bi ot echnolM8§¥, 8 g‘éﬂ? 'ué‘\,%l&) ?actmn é%‘ft}ao zg“ghﬁe“e .yr?_sghf‘ E’En ﬁflﬁ?

(C210) CenferdisutfaicRefpaimin du Ghul, Quebec, Canada) and foll owed by

i ncubation with 10 hor seradi sh peroxi dase-conj ugated secondary anti body
(Pi erce, Rockford, Ié% Final]ly, the blot was treated with an enhanced

cheni | urd nescent det t?'oﬂ'%uﬁétrate (Super Si gnal , Pierce) and

aut or adi'ogr aphed. Results are gi en in Figure 5. The E6 otein forms a
het er oneri c c rrF'I ex WinIBAESER an \853 t he€thy -F8iQet i ng 3 for 15 g3

degradati on o—eé‘g"rrgge—wrfe Hi mhri-bt+om—of—E6- EGAN-T&teraction with
conpounds m ght i nfl uenc@ P53 | evel §, and BEEBTHER/, the pffect GinTY6 on
the P53 expression was nonitored (Fi'g.SA) and quantified with a R*

densitoneter. Increases in P53 expression are known to be asreckryRed W th
programmed cell death 20 (apoptosis) (29), therefore PARP cl eavage) a

hal | rrarlg) of apoptosis was examined in Cl6 treated cells. PARR eliemavage was
observed in Cl6 treated HeLa cells but not in HPVnegative HaCat cells which
carry a nutant p53 gene (31) (Fig. SB). Those skilled in the art wll
appreciate that the invention described herein is susceptible to 25
variations and nodifications other than those specifically described. It is
to be understood that the invention includes all such variations and

nodi fi cations which fall within the spirit and scope. The invention al so

i ncludes all of the steps, featur SCHEMEpDSitions and conpounds referred to
or indicated in this specification, individually or collectively, and any
and al1l’conbi nations of any two or nore of said steps or features.

e~ L(Psgﬁf I ri nae:
The vi ruses&gﬁﬂldg égllz?rﬁrugp ica |B gl?: iB areégg%rga&%f Of%égﬁ?agy al%.ﬂl%.dn] nip Yés

M, and Pﬂibteoﬂowle;arl(oedhs)llﬁdﬁlueﬂld pses&ﬂcc@f sgiiym hydropide fial miwed Iﬁa\oexdaﬁmbtbf

Phi | adel phi a. % é (ﬁg’f rra? Ag f.or Research on Cancer. |ARC

Monogr aph¥% 6N qeaie 088135 POCRPE®s t o humans. Vol une 64:
Human papi | | omavi urses. 1995, IARC Lyon, France. 10 3. Scheffner, M H.
New epi dem ol ogy of human papillomavirus infection and cervi cal neopl asi a.
J. Nat 120 Spestrepcopissdata &y a scdepted) mugber o ggnpounds Sroar faeupsLL-¢ agapicsamied A, |

I t zhaki , '5|e1 ‘gt oppler, MC., Koval, D., Schlegel R

Group 1

25 C48 (CyoH,oN,S,);
CAS: 10220-20-9

'H NMR (400 MHz, CDCly) &: 1.36-1.43 (m, 4H), 1.63-1.70 (m, 8H), 2.77-2.79 (m,8H).
13C NMR (100 MHz, CDCl,) 8: 22.8, 27.0, 57.4.
30 MS found 233 M+1)*



15 Inhibition of serumand cal ciuminduced differentiation of human

kerati nocytes by HVP16 E6 oncoprotein: role of p53 inact |’3/£ -umnp,\zi rol ogy
. 237, 296-306 (1997). 5. Chen, J.J., Reid, C E., Band, V. ndr ophy, E.J.
Interaction of papillomavirus E6 oncoproteins with a put ative

cal ci um bi ndi ng protein. Science 269, 529-531 ( 199S5). 20 6. Tong, X and

- Howl ey, P.M The bovine papillomavirus,_E6 oncoprotein interacts w-th
paxillin and disrupts the actin cyt osK8reton. Proc. Natl. Acad. Sci. USA
94, 44124417 (1997). 25 '1l. Sedman, S.A., Barbosa, MS., Vass, WC.,
Hubbert, N. L, Hass, J.A, Low, D.R, Schiller, J.T. The full-length E6
protein of human papillomavirus type 16 has transform ng and

transactiv ggl&halg Hs%nt)' es and cooperates with E7 to imortalize

ker ati nocyt Y . Virol. 65, 4860-4866 (1991). 30 ' -46 8.
Lanberti, CH NMR (40859¥z, CD@I 5 0E2@206a(Mn, 8B1)R3.604306! @B8H), 6:63-6.66 (m, 4H),
Transcripti onal activation t he pill omavirus E6 zinc finger

oncopr ot e n E‘Wé@@ﬁ 28), §.089. 1I9£iﬂ!‘82%1990) 5 9. Etscheid, B.G, Foster,

S-A, Gl R doo Mg, Ebd. Asls, 35 44699, PR | 19195 S 1y pe 16
functions as a tra scriptional’ représsor I n a rmechani'smindependent of the
tunor suppreSSoundB8Ot®I-A1Y53. Virol ogy 205, 583-585 (1994). 10

Klingel hutz, A J. Foster, S. A, MDougall, J.K , Telonerase activation by
the E6 10 gene product of human papillomavirus type 16., Nature, 1996, 380:
79-82. 11. &/gﬁ Sanq Androphy, E. The E6 protein. p. 111-47 - 111-57.
In: Mers, Be rl?'naFr U, Delius, H, Baker, C., Icenogel, J., Halpern,
A., \Weel er H UMIH(RO@MHa,pCDCb_;brévE 089628 (B 98T), B59-38%amSHat | onal

Labor at on ¥, 13 1 ossmal i, SR, Laimns, L. A
E6 proteil {ZW%MHI\%PU& ?yg(é& inds zinc. Oncogene 4,

1089- 1093 (ﬂq@&gﬁndﬂ,smsmmgqogMH)\Mt anabe, S., Zanma, S., Sato, H., Furuno,
A., Yoshiike, K Human 20 papillomavirus type 16 protei ns with gl yci ne
substitution fo cysteine in the netal binding notif. Virol ogy 185, 536-543

(1991). 14.@%& M, Larsen, N., Overbeek, R Searching for patterns in
genonm c dat nds in Cenetics 13, 497-498 (1997). 25 15. Chars, S. V.,

Delius, H, Halpern, A L., and Bernard, H U Analysis of genom c sequences
of 95 papil Lomavirus types: Uniting typing, phyI ogeny, and taxonony. J.
Virol. 69? %ﬂ?x@%&é‘z@ £b5) 30 ? ,~vi ~~~ 2G-J3 -47 16. Mers, G,
Bernard, H U, Delius, H, Favre, M, Icenogel, J., van Ranst, M, \Weeler,
C. Human p | omavi rus 994, I1-E6-1 - I1-E6-7. Los Al arps Nati onal
Labor at ory, 8%0§ aAT"éhB% OFﬁéﬁjﬁ ‘?“ge s

'H and 3C NMR were the same as reported in SYNLETT p473, August 1990.

MS found 293(M+1)*

20
C38 (CgH(N,S,):

'H NMR (400 MHz, CDCl,) 8: 2.71-2.74 (m, 8H), 3.09-3.11 (m, 8H).
13C NMR (100 MHz, CDCl,) &: 28.8, 58.2.
25 MS found 269 M +1)*

C39 (CyoHp,N,S,):

30 'H NMR (400 MHz, CDCly) &: 2.25 (s, 6H), 2.45 (broad s, 8H), 2.82-2.84 (m, 8H),
13C NMR (100 MHz, CDCl,) 8: 45.78, 45.82, 55.57.



5 17. van Ranst, M, Kaplan, J.B., Burk, R D. Phylogenetic classification
of human papillomaviruses: correlation wth clinical mani festati ons. J.

. Gen. Virol. 73, 26532660 (1992). 18. Frederickson, C J., Ka@afMRP's2(8. J.
|tingo, D., Frederickson, RE A quinoline 10 fluorescence nethod for
visual i zing and assaying the histchemcally reactive zinc (Bouton zinc) in
-the brain. J. Neurosci. Meth. 20, 91-103 (1987). 19. Crook, T., Trdy, J. A,
Vousden, K. H Degradation of p53 can be targeted by HPV E6 sequences
distinct fromthose required for p53 binding and transactivation. Cell 67,
15 547-556 (1991). 20. Dalal, S., Gao, Q, Androphy, E J., Band, V.

Mut at i onal éﬂu}l§2§3 é¥i-Hdmn papi | | omavirus type 16 E6 denonst rat es t hat
p53 degradation isnecessary for imortalization of nmammary epitheli al
cells. J. Virol. 70, 683-688 (1996). 20 21. Nakagawa, S., Wantanabe, S.,
Yoshi kawa, Goup Baketani, Y., Yoshiike, K , Kanda, T. Mutational analysis of
human papi |l omavirus type 16 E6 protein: Transform ng function for human
cells and degradation of p53 in vitro. Virology 212, 535-542 (1995). . 25
22. Vous H. hy, E.J., Schiller, J.T., Lowy, D.R Mitational
anal ysi s%?ﬂ@?%ﬂéﬁww?gponﬁvi rus type 1 E6 protein. J. Virol. 63

2650- 2656 (1989). 30 i~~~ ~f,~~ 2~J& - 48 23. Bartsch D., Boye,

5. BaUs . 1ol Bioe Pk s550 R 27 e SRy B R & b@htﬁrqagand

regul ati on gef 4'?43((( gEMPHe, 49).d receptor bega gene in non-tunorigenic and
t unori geni ybrid cell's. EMBO J. 11, 2283-2291 (1992). 5 24. Bosch,

F.X et al. qk@uﬁﬂ\&él()@rMHﬁ, CDGh) 8f LhOndh1p3%5 6109wl S3id.us type 18 E6-E7 gene
expr essi W%anoggwfgsml c HeLa x fibroblast hybrid cells. J. Virol ogy

64, 4743 4 25. Tumm no, P.J. et al. The in vitro ejection of
zinc from human i nmunodeficiency virus (HV) type 1 nucl eocapsid protein by
di sul fide benzam des with cellular anti HV activity. Proc. Natl. Acad.
Sci. USA 9%57d6edB@30486.1)Rice, W. G , Turpin) J. A , Schaeffer, CA ,
Graham L. , Cdanton, D. , Buckheit, 15 R W, Zaharevitz, D., Sumers,
MF., Wallqvist, A, Covell, D.G, Evaluation

A mixture of 2 compounds.

15 'H NMR (400 MHz, CDCly) &: 2.50 (broad s,8H), 3.02-3.09 (m, 8H), 3.36-3.41 (m, 4H),
5.92-5.93 (m, 4H), 6.72-6.75 (m, 4H), 6.84-6.85 (m, 2H).
B3C NMR (100 MHz, CDCly) 8:53.1, 56.1, 56.3, 62.4, 100.90, 107.8, 107.9, 109.3, 109 4,
122.1, 122.2, 131.7, 131.8, 146.6, 146.7 ,147.7.
MS found pentasulfide 599 (M+1)" and hexasulfide 631 (M+1)".

20
C75 (C;¢Hp,NgS, 1)

'H NMR (400 MHz, CDCl;) 8: 3.08-3.10 (m, 8H), 3.90 (broad s, 8H) 6.50-6.54 (m,2H),
8.31-8.33 (m, 4H).

25 13C NMR (100 MHz, CDCl,) &: 43.8, 55.1, 110.1, 157.7, 161.4.
MS found for trisulfide 423 M+1)*

C77 (CpH3oN4Sp 1 p):

30 'H NMR (400 MHz, CDCl,) 8: 2.53 (broad s, 8H), 3.06-3.11 (m, 8H), 3.47 (broad s, 4H),



of sel ected chenotypoes in coupled cellular and nol ecul ar bqr{ge{‘ ased
screens identifies novel H V-1 zinc forger inhibitors. J. fedi ci nal Cham ,

. 39, 3606- 3616 (1996). 20 27. Rice) W G, Supko. J. G, Milspeis, L.,
Buckheit, R W J., Canton, D., Bu M et al, Inhibitors of HV

nucl eocapsid protein zinc fingers as candidates for treatnent of AlDS,

- Sci ence, 1995; 270; 1194-1197. 28. H 4bregtse J. M, Scheffner, M) How ey,
P. M Coning and expression of the cDNA for E6-AP, a protein that

medi ates the interaction of the human papill omavirus E6 oncoprotein with p
53 . Mol Cell Biol. 1993 ; 13 : 77S-784. 29. Polyak, K , Xia, Y. , Zweier,
J. L., KiAz6r36@0H)y \Vogelstein B. A nodel for p53-induced apoptosis

Nature 1991 9%@}&?@@&{%@ CHiy &' 7, 56052 T 13T, 140 3o 154BFkI ner . M

Hui br egt se, [‘denii'fication’ o

ubi qui nt i nMﬁplugaibsmgedenzyne that medi ates t he E6- AP~l ependent

ubi quitinati on of p53. Proc Natl. Acad. Sci. U S. A 1994; 91:.8797-8801. 5
31. Lehman, , Modali, R , Boukanp, P. , Stanek, J. , Rennett, W. P.
, Vel sh, glglﬁﬁp_g et al. p53 nmutations in human i mortalized epithelial cell
i nes (pub I shed erratum appears in Carcinogenesis 1993 Jul: 14(7): 1491)
Carci nogenesi s 1993: 14:833839. 10 32. Wite) A E. , Livanos, E. M, Tlsty,

T. D. Diff i i ption of genomc integrity and cell cycle
regul ati onﬁﬁr}h@ﬁﬁ%ﬁ“(ﬁéﬂan fibroblasts by the HPV oncoproteins. Genes Dev.
1994: 8:6b6-677. 33. Tan, T.M, Ting, R C 1In vi tro and in vivo inhibition

of human pgﬁl | | omavi rus 15 t¥p 16 E6 _and E7 genes. Cancer Res. 1995:
55: 4599- 460H.NMR. (4QtoMHznEPEI) 0p2. 54|@t6@ﬂu$ ﬂ@ﬁbroaé s, 85 3.Af(brogst & 8H)\.85-

| nhi biti o cerV| cal cancer cel s in nude mce by HPV
E6- E7 an -sen é%g??gﬁote%s fl_p Cancer 1992: 52: 831-834. 20 25 30

13C NMR (100 MHz, CDCl,) o: 26 1 47. 9,55.6, 113.9, 130.4, 153.6, 196.7.

C70 (CyH3oN,0,5(p 41"
CAS: 15575-30-1

15 'H NMR (400 MHz, CDCl,) &: 3.15 (broad s, 8H), 3.28 (broad s, 8H), 3.89 (s, 3H), 3.90
(s, 3H), 6.86-6.90 (m, 2H), 6.93-6.95 (m, 4H), 7.03-7.06 (m, 2H).
13C NMR (100 MHz, CDCl,) &: 50.9, 55.4, 55.5, 55.9, 56.2, 111.2, 118.3, 120.9, 123.2,
140.7, 152.2.
Multiple S observed.

20

Group §
C42 (CgH, (N,S,):

25 'H NMR (400 MHz, CDCl,) &: 1.83-1.89 (m, 8H), 2.88-2.91 (m, 8H)
BC NMR (100 MHz, CDCl,) &: 24.9, 55.5.

MS found 205 M +1)*

C49 (CgH,oN,S,):
30 CAS: 15575-30-1



~~M; t~ 2~~~ - SO THE CLAIMS: 1. A nethod of identifyLngUQQ ounds
useful in the treatment of a disease condition caused or éxatexbaildd by an
. MPV conprising contacting a protein nolecule containing a 5 chel ated net al
cation domai n, encoded by an MPV gene) with an effective anbunt of said
conpound for a tinme and under conditions sufficient to facilitate
«disruption of the chelated netal cation domain and directly or indirectly
determ ning the anount of chel ated m8fal canon rel eased wherein the anount
of chel ated netal cation released is indicative of the disruption of the
chel ated netal canon domain. 10 2. A nethod according to claim1l wherein

the netal 1K NMR00VHA, €Y d: d20et.29 (g, 1DHE 22948 D7imeBH).N t he rel ease of

zinc is determ ned C e_i | yorescence qf a zinc-selective

fl uor ophor§e3.C HM%AGOQM%’WQSEQE@OM*@'{’osslc?’gfﬁrﬂ’%zv%er ein the fluorophore is
TSQ 5. A ek 38 metent i fyi ng conmpounds useful in the treatnent of a

di sease condition caused or exacerbated by an MPV conprising contacting a
protein nolecule containing a 20 chel ated netal cation donmain, encoded by
an MPV gﬁn wifh an effective anount of said conpound for a time and under
condi tions cient to facilitate disruption of the . chel ated netal
cation domain and directly or indirectly determ ning the absence or

ot herwi se of binding of said protein to a |igand, wherein the absence of

bi ndi ng ismhé@ﬂﬂhdl‘ﬁ@z&ﬁﬁ di sruption of the chelated netal cation domain. 25
6. A method according to claim5 wherein the ligand is E6AP, E6BP, paxilin
or simlar or honologue notifs. 7. A nethod according to claiml1 or 5
wher ei n t h& MR (400MHERYDCRPS: 3.88 (broad 57 8H),3. 10(br&all s, 8H)/8.ME{d) 6H) 2683 di ng
to claim7 wherein the HPV is selected from HPV-6, HPV-1 1, HPV-16, HPV-18.
9. A netiRof-94eefting to claim8 wherein the HPV is HPV-16. 10. A met hod

accor di ng 13 ol (Tof MERE'E@HEL 5E5P6.03586, 15516 1448, lﬂPé(s,lﬁsEﬁ, B4 £/
oncoprotein. 11. A nethod according to claim8 wherein the HPV is HPV-18.

12. A met hdS faunb44% @+1) .cl ai m 11 wherein the protein is the HPV-18 E6 or
E7 oncoprotein.

C82 (C,oH,0N,0,8,):
15 'H NMR (400 MHz, CDCl,) 8: 1.19 (s, 12H), 3.70 (s, 4H), 4.68 (s, 4H).

13C NMR (100 MHz, CDCl,) 8: 24.26, 24.28, 62.00, 79.04, 85.43

MS found 265 M+1)™*.

20 Example 2

Zinc Release (TSQ Assay)

In earlier studies, reduced glutathione (GSH) was required to elute recombinant glutathione
25 sulfhydryl transferase E6 (recombinant (GST-E6)) protein during the purification process.
However, the reducing activity of the GSH sulfhydry! groups protected GST-E6 protein from
the chemical attack by agents, such as the disulphide based organic compounds of Formula
(I) and (II). This problem was overcome by using GST-E6 protein in the absence of free
GSH but still bound to glutathione-sepharose beads. Individual assays were done in the

30 presence of 9 ug GST-E6 protein, corresponding to a concentration of 1 M GST-E6 protein



13. Use of a conmpound capable of facilitating the disruption a chelated
netal cation 15 donmain of a protein encoded for by an NPVLgéﬁgmt d0the

. manufacture of a nedicanent for the treatnment or prophylaxis of a disease
or condition caused or exacerbated by a MPV, wherein the conpound is of
general formula (1) or (I1): 24 RB R\ ~~~a /N (§nRR (1) S/R3SN
*Rp (I1) wherein nis selected from1-S 25 R - R ~ are independentiy

sel ected from hydrogen, optionally su¥¥stituted al kyl, optionally
substituted al kenyl, optionally substituted al kynyl, optionally substituted
aryl, optionally substituted aryl al kyl optionally substituted acyl,

opti onal | y asdidsM batndcirve assnmingcthy presénmé of tdkyih jonapyt prioteirl., car boxy,

carboxy ester and carboxam do; or 2 4r;~7? ~-~-52 R and Rz together,
and/or R3 and R4 together, independently forma group of fornula (a): -

(CHZO - Umpelehdet®lzincfrdn® HPY-YELBE Qab mddltbr%d %g IuteCér@dgef lhqmbggeencéibf Qe S; CH;

and n are independently selected fromO mis or 1 when Uis
and m | s 1S@1¢¢éwe UlyosopboreNESEy (P$ 6-@€tb¢ﬁw$ral@ln§tl¥amol®n§wé@taeudet)hﬂﬂobl:ulelquaI

to 2; ein @ﬁ% furthe
opti onal I § t Bt T ?%ﬁ(?fﬁ ‘%@8‘8% bg}'% J\EIO%{ 22%1’2 I’f—‘? tgtﬁ{j Rz
toget her, @éadﬁ&f vcﬁﬁma aﬂz@ﬂut @qag {1eaM) rdRbRANEGST- EGfpiétﬁme(cﬁi&p@ldgngofH mul a
(a): 15 - (CHZO - Um- (CHz)~ - (a) wherein: Uis selected from
or S concentration of 1xM), bound to glutathione-sepharose beads, were incubated with 10 M

of each compound or 0.6% (170 mM) H,0, in TSQ-assay buffer (10 mM sodium phosphate

buffer pH7.0, 10% glycerol) for 2 hours at room temperature (200 2 total volume in 96-well

10 plates). Immediately after addition of 100 M TSQ, the increase in fluorescence was
measured on a SLT Fluostar (355 nm excitation filter and 460 nm emission filter, Tecan,

Salzburg).

Table 1 shows the values of TSQ fluorescence obtained.

15

20

25

30



1 and n are independently selected fromO to 6 and mis 0.,0r
20 CHz and mis 1 when Uis O NH or
and wherei n any one or

. equal to 2;

S,
nor e

such that 1+m+n is

(CHz) or

A4hen

Uis

éa & &han or
NH groups may be further

optionally substituted. 25 15. A use according to claim 14 wherein Uis CHz
16. A use according to claiml1l S ~.vherein formula (a)

+ of

S sel ected from one

-(CHz)z-, (CHz) 3-, -(CH2Zz) a- > -(CH z) ~-, -(CHz)~- -(CHz)*. 30 17.
A use according to claim 14 wherein ¥Ts NH, O or S and mls 1. 2 4 r~~
~ z00; -53 18. A use according to claim 14 wherein R~ and R2, andlor R and
R4, together nth the nitrogen to which they are attached independently form

a group selected from vy

‘uaa~ NNU'UUNNNU-UUNNN 5 which

tom andlor where Uis NH at

may be optionally substituted at a car, agrf
| aim 18 Wherein R and RZ,

the nitrogen atom 19. A use accord| n

neh ] nhop i dekaimponsd oo o oo TS ' IO Gomprna T pEgE T
Ergﬁgrgzoll no, ﬁ{sal peraiiln?m%r;)q Emgg A usegagjcordl dlgst 2ma3f1%nglnlevo
substituted by on;ggor mor p " of tbsezgroup< sel ecCeyI from met hyl54 et hyI n
propyl, i sg—prepyts—hytroxy,—hato,—methgxy—ethoxy; *bj- propoxy;—acetoxy,
optionally C27 103 C65 23.7
C32 80.9 C69 0
C35 106 C70 12.4
C37 40.3 C71 0
10 C38 41.8 C75 37
C39 45 c77 33.8
C41 36.8 C82 28.4
C42 50.5 C83 22
C48 54.3 R24 71.0
15 C49 57 R25 30.9
C55 50.6 R26 54.9

Values given are % values of Zinc release. The relative fluorescence units (RFU) were

normalized to the amount of zinc released by H,0, (regarded as 100%). The concentration
20 of compound used was 10 pM for C27-C35, 13 uM for C37-C83, H202 was used at 0.3%

for C27-C35 and 0.2% for C37-C83.

Note: C69 was strongly coloured (yellow / golden) at a concentration of 1 mM, all
other compounds were without colour. Potentially this coloured compound
25

interferes in TSQ-Zn fluorescence.

Values for DMSO and C16 are the average from 5 independent experiments.



2 4 M- ~ 2003 -54 substituted benzyl, optionally substitu;§9 Hég;ﬂ%%’
optionally substituted pyrimdyl and optionally substitut iph ©921. A
.use according to claim 13 wherein at least one of R - R4 is independently
S selected from hydrogen, optionally substituted phenyl, optionally
substituted cyclopropyl, optionally substituted cycl obutyl, optionally
substituted cyclopentyl, optionally substituted cycl ohexyl, fornyls acetyl.
22. A use according to claim?21 wher ePf-t he optional substituent is
selected fromthe 10 groups nethyl, ethyl, n-propyl, iso-propyl, hydroxy,
hal o, met hoxy, ethoxy, iso-propoxy, acetoxy, and phenyl. 23. A use
according to claim 13 wherein at | easExammedf R1-R4 is as depicted in any
conpound in Goups 1 to 6 as defined herein. 15 24. A use according to
claim13 wherein nis selected from1l, 2 or 3, preferably 1 or 2. 25. A use
accordi ng t Biyah Adsdys (WIRCORE Aby)PV is an HPV. 20 26. A use according to
claim25 wherein the V is selected fromthe group consisting of HPV-1, 2,
3, 4, 6, 11, 16, 18, 27, 31, 33, 35, 45 and 57. 27. A use according to

wher oi n 1 HoBets Ao ol sty 48 pr oy nlBRaBRSAIBLORe haTo BB o g
to clai m 26omiedysiatic 14vellinEVBIACORY- ttehnoBigy 30 . baseduse tiec 6pticdi B@rfice plaspiom 29

wherein the protein is the HPV-18 E6 or E7 oncoprotein. . 2 4 MAR Z003 -ss
31. A use aresenapRe{§PR)y 2dgchniqyesthafaliowsfordetecting sipall phangss in ghe whragiysdndexi s a

chel ated 21 e ek of PR hid fineoardd Wils GAERS a8, ty@pggg@[, Cf8§1§ b HP8ERIng L "e

chel ated zinc donain is sequence notif cys- cys. ~33.
Use of at |gamtrsdesmeaichebigand) istovgtentdy Hhkefloo theldext{an)matrix,(WHhile thesotherfparteat | n
any one qf clai 13 to 24 in the manufacture of a pedi cament for the

treat mntloo&°W%H9I33§V@%& "goé‘ﬂfeﬁi'geaa BV RASUB AV T @E SHHg%eedtr&F Ciﬂ%e‘f‘bat ed

by an MPV. refractive index resulting from the interaction of the molecules is expressed in resonance units

(RU): a SPR response of 1000 RU corresponds to a change of the surface concentration of
the analyte of 1 ng protein/mm?. GST-EGAP and GST-E6BP were used as ligands and GST-
E6 was used as the analyte. Controls gave the expected outcome, namely the oxidation of

15 sulfhydryl groups by H,O, of chelating of zinc ions by EDTA completely eliminated complex
formation. Further controls included using the dextran matrix alone or GST as the ligand.
GST-E6 did not bind significantly to the dextran matrix or to GST (background values 100
and 200 RU), respectively.

20 Binding of GST-E6 to GST-E6BP, GST-E6AP and GST was monitored by surface plasmon
resonance (SPR) on a BIACORE 2000 machine (Biacore AB, Uppsala, Sweden). Purified
ligand (GST, GST-E6AP and GST-E6BP) was covalently amine coupled to a CM-5 sensor
chip by activation, binding and deactivation reactions suggested by Biacore AB. Typically
6000-10000 RU of GST, E6BP and E6AP were immobilized on three difference flowcells.

25 Aliquots of purified HPV-16 GST-E6 (7 uM in 10mM GSH, 50 mM Tris/PBS buffer, pH
8.2) were incubated with either 400uM compound, or 5 mM EDTA, or 0.6% (170 mM)
H,0, for 2 hrs at room temperature. Then 10 ul of sample was injected at 1 wl/min over the
three immobilized ligands using the sequential flow mode. The interactions between GST-E6
and ligands were monitored by the change of resonance signal in arbitrary units (RU). In

30 between each sample, the surfaces were regenerated with a short 1 minute pulse of 50 mM



34. A use according to claim 13 or 33 wherein the conpound is capabl e of
effecting at | east 30% zinc release in a TSQ assay and/ or i'TZim,jat som@r

. reduces the binding of an E6 protein to E6AP or E6BP andl or™ exhibits
selective cytotoxicity towards MPV-infected | s cells. 35. A use according
to claim 13 or 33 wherein the disease or condition is cervical cancer. or
*its HPV associ ated precursor |esions or any other HPV associ ated cancers
andlor warts. z0 36. Use of a conpou®? capable of facilitating the

di sruption of a chelated netal cation domain of a protein encoded for by an
MPV gene, wherein said conpound is identified in accordance with the nethod
of clai m | NaOM thierestitad ineskriplete difsodiatiord of dliviaii-covalentty oahd BGAE, l@vaigaRd | ng a
di sease condition caused or exacerbated by an MPV, 2s 37. A conposition

conpri si ng iEmebitiptAST-ELBRIME XT-EGAY pt approxigatelyfulljagtivity: i After 0 qyclenef at ed

t al ti ) : i : B ith
- phar mmoe SRR PoterBioh B irbuftad 88 ¥l capitif e Masted Shitor hRRE) 19,
conpound i 9496fang éresfade rédmeed the makimabamdunt f Bebiddihg.n@gpicallycomplex f@dmaéd vy ~

Mn ~ ?003.- SG 38. An agent .useful i t ophyvlaxis of a
di sease cbNaihpytsAmpoHddtsa “‘Mﬁ‘b‘%ﬂ?&sﬁ qB‘WE@%@E&QT?@%{ 8@%??%?‘?’@ ng a
conpound  CRADEERIOIG IGRAUES A redpBdtivelyt | Abkeftle 0Pk RALMINSSSIBRE R aTedNBed dighal
activity of a protein encoded by an MPV gene where said agent facilitates
di srupt i on wab seoreshas| antastiveneamegoupdit i on donmin present in said protein, 5
wherein the conpound is of general fornmula (1) or (lIl) as defined in claim
13. . AY. A A n. AU. Ah, . As

. A3. AUB. Ah The hésults Yo¥ the/BIAGDRE BindihgAksafAte hdwh. bBlow ATable AUR A{ e. A?. A Ae. Ah
2.A,. A, AA .Ah. AL, . AL3e. A& A9, . A {,.A .A{,.AL{L. A9{l, . AUf R A3. A9. A9y. Af Y
ANRAYOARAFe. A R AN AA .A3(.AE.A /P :/L/c45 L/C

cC(CH. #. 2| x=222222~~2~2~2| | ><<>>>>><x| | xx| | >| >| ?] >| | x| | XxX| Xx<8><<><| <x<<<| <>

~<~<| | ><~>| X?X| ?7>>>| ~~| ~>>IXXLKKK>| ?2?>5>?~~| | X~>??2??><<X| ~?>| | | | <>7>>| <>7>~] |
>>>| | g X~>7<| <<<3>| X<>~~| ?| >~?<<X| X| <| >>| <<8X>X<X>0X| <~~?~??p>| ~~| >| ??>| | ~>>
~~<| >X| >| | ~| >x80Y: "e, & 45 & C
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Experiment)

25 In the BIACORE results, C16 was found to have inhibitory activity for E6 binding to both
E6BP and E6AP. On this basis, it was examined whether C16 could also interfere with E6-

E6BAP interaction in the GST-pulldown assay. Also, different concentrations of C16 were

examined to determine the minimal concentration for inhibitory activity.
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n-

15
As shown in Fig.2, C16 inhibits E6 binding to both cellular proteins. Of the concentrations

examined, concentrations from 10 xM to 100 «M provide greatest inhibitory activity.

20
Example 5

Determination of cell viability (WST |

25 Al cell lines were obtained from the American Type Culture Collection (Manassas, VA)
unless otherwise noted. SiHa (human cervical epithelial tumor line, HPV16-positive), CaSki
(human cervical epithelial tumor line, HPV16-positive), HaCat (immortalized human skin
epithelial cell line, HPV-negative), HeL.a (human cervical epithelial tumor line, HPV18-
positive), 444 (hybrid of HeLa and fibroblast, HPV18-positive) obtained from Eric Stanbridge

30 (University of California, Irvine), MCF7 (human mammary epithelial tumor cell line, HPV-
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5 Cells were allowed to attach to the surface of microwell dishes overnight and subsequently,
incubated with medium containing the zinc ejecting compounds at the concentrations (10-100
uM). Viability of the cells was scored by measuring the absorption of the tetrazolium salt
WST1 (Roche Molecular Biochemicals, Mannheim, Germany) in an Elisa-plate reader
(Tecan, Salzburg, Austria) at a wavelength of 450 nm and a reference wavelength of 630 nm.

10
A total of 10 000 cells per well were plated on 24 well plates, after attachment overnight,
they were treated 3 times in 3 days with C16 at 10 4M and 50 uM. The activity of C16 was
also compared with that of C4 (azodicarbonamide) which causes ejection of zinc from HIV-1
NCp7 and is currently used in clinical trials for the treatment of AIDS. Figure 3 documents

15 that C4 did not cause growth inhibition in any of these six cell lines while C16 at 50 M
demonstrated substantial and specific inhibition of cell viability in HPV-negative cell lines
as cervical epithelial tumour cells (SiHa, Caski, HeLa). C16 had little or no effect on HPV-
negative cells as cervical epithelial tumour cells (HT3), mammary epithelial cancer cells
(MCF?7) and the immortalized skin epithelial cells (HaCat) and on the nontumorigenic (23,

20 24) HeLa-fibroblast hybrid cell line 444.
Microscopic observation (Fig. 4) demonstrates in addition the differential effect of C16 on
E6-dependent cells (SiHa and HelLa) and E6-independent cells (444 and HaCat). Cell
viability and the cytotoxic specificity for a number of other compounds of Formula (I) and
(IT) were also determined. The results are depicted in Table 3.

25
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$(!10%z& [ )Conpbat@dzi&' (WST10%zWSII-spedile ‘gd\lf@ WST1 WST1-spec
DMSO - - C57 + +
C16 + + C63 + +
s| ¢z + 1 - C65 + +
C32 ++ C69 - -
C35 + - C70 + +
C37 + + Cc71 + +
C38 + + C75 + +
10 C39 + + C77 + +
C41 + + C82 +
C42 + - C83 +
C48 + + R24 + -
C49 + - R25 - -
15 Cs5 + + R26 + -
WSTI1: +: cytotoxic effect in cell culture at 50 uM

WST1-spec  +: specific cytotoxic effects of compounds at S0uM in cell cuiture for HPV
20 containing cell lines as Hela, SiHa and Caski, compared to HPV-negative cell lines
MCF7, HEPG2, (HaCat, HT3, 444).
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blocked with 5% nonfat dry milk in 20 mM Tris-Cl, pH 7.6, 150 mM NaCl, 0.05% Tween-
20 overnight at 4 °C. The membrane was then probed with primary antibodies against p53
(Santa Cruz Biotechnology, Santa Cruz, CA), P-actin (Sigma, St. Louis, MO) or PARP (C2-
10, Centre de Research du Chul, Quebec, Canada) and followed by incubation with
horseradish peroxidase-conjugated secondary antibody (Pierce, Rockford, IL). Finally, the
blot was treated with an enhanced chemiluminescent detection substrate (SuperSignal, Pierce)

and autoradiographed. Results are given in Figure 5.

The E6 protein forms a heteromeric complex with E6AP and P53 thereby targeting P53 for
degradation (30). To examine whether inhibition of E6-EGAP interaction with compounds
might influence P53 levels and stability, the effect of C16 on the P53 expression was

monitored (Fig.5A) and quantified with a densitometer.

Increases in P53 expression are known to be associated with programmed cell death
(apoptosis) (29), therefore PARP cleavage, a hallmark of apoptosis was examined in C16
treated cells. PARP cleavage was observed in C16 treated HeLa cells but not in HPV-
negative HaCat cells which carry a mutant pS3 gene (31) (Fig. 5B).

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications which fall within the spirit
and scope. The invention also includes all of the steps, features, compositions and
compounds referred to or indicated in this specification, individually or collectively, and any

and all combinations of any two or more of said steps or features.
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THE CLAIMS:

1. A method of identifying compounds useful in the treatment of a disease condition
caused or exacerbated by an MPV comprising contacting a protein molecule containing a
5 chelated metal cation domain, encoded by an MPV gene, with an effective amount of
said compound for a time and under conditions sufficient to facilitate disruption of the
chelated metal cation domain and directly or indirectly determining the amount of
chelated metal cation released wherein the amount of chelated metal cation released is

indicative of the disruption of the chelated metal cation domain.

10
2. A method according to claim 1 wherein the metal is zinc.
3. A method according to claim 2 wherein the release of zinc is determined by a
change in fluorescence of a zinc-selective fluorophore.
15
4, A method according to claim 3 wherein the fluorophore is TSQ.
5. A method of identifying compounds useful in the treatment of a disease condition _

caused or exacerbated by an MPV comprising contacting a protein molecule containing a
20 chelated metal cation domain, encoded by an MPV gene, with an effective amount of
said compound for a time and under conditions sufficient to facilitate disruption of the |
chelated metal cation domain and directly or indirectly determining the absence or
otherwise of binding of said protein to a ligand, wherein the absence of binding is
indicative of disruption of the chelated metal cation domain.
25
0. A method according to claim 5 wherein the ligand is E6AP, E6BP, paxilin or

similar or homologue motifs.

7. A method according to claim 1 or 5 wherein the MPV is an HPV.
30
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8. A method according to claim 7 wherein the HPV is selected from HPV-6, HPV-11,

HPV-16, HPV-18.

9. A method according to claim 8 wherein the HPV 1s HPV-16.

5
10. A method according to claim 9 wherein the protein is the HPV-16 E6 or E7
oncoprotein.
11. A method according to claim 8 wherein the HPV is HPV-18.
10

12. A method according to claim 11 wherein the protein is the HPV-18 E6 or E7

oncoprotein.

13.  Use of a compound capable of facilitating the disruption of a chelated metal cation
15 domaip of a protein encoded for by an MPV gene in the manufacture of a medicament for
the treatment or prophylaxis of a disease or condition caused or exacerbated by a MPV,

wherein the compound is of general formula (I) or (II):

R3

1 /R S

R" s /N )t R
AV AN \, PN

/ R \ y
R? 1)) S (1)

20
wherein

n is selected from 1-5

R' - R* are independently selected from hydrogen, optionally substituted alkyl, optionally
25 substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally

substituted arylalkyl optionally substituted acyl, optionally substituted heterocyclyl, halo

alkyl, arylalkyl, carboxy, carboxy ester and carboxamido; or
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24, A use according to claim 13 wherein n is selected from 1, 2 or 3, preferably 1 or 2.
25. A use according to claim 13 wherein the MPV is an HPV.

20 26. A use according to claim 25 wherein the HPV is selected from the group consisting

of HPV-1, 2,3, 4, 6, 11, 16, 18, 27, 31, 33, 35, 45 and 57.

27. A use according to claim 26 wherein the HPV is HPV-16.

25 28. A use according to claim 27 wherein the protein is the HPV-16 E6 or E7

oncoprotein.
29. A use according to claim 26 wherein the HPV 1s HPV-18.

30 30. A use according to claim 29 wherein the protein 1s the HPV-18 E6 or E7

oncoprotein.
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31. Awuse according to claim 13 where the chelated metal cation domain is a chelated

zinc cation domain.

32. A use according to claim 31 wherein the chelated zinc domain is the sequence

motif cys-XZ-cys—X29—cys-X2—cys.

33. Use of at least one compound of general formula (1) or (II) as defined in any one ol
claims 13 to 24 in the manufacture of a medicament for the treatment Of prophylaxis of a

disease or condition caused or exacerbated by an MPV.

34. A use according to claim 13 or 33 wherein the compound is capable of effecting at
least 30% zinc release in a TSQ assay and/or inhibits or reduces the binding of an E6
protein to E6AP or E6BP and/or exhibits selective cytotoxicity towards MPV-infected

cells.

35. A use according to claim 13 or 33 wherein the disease or condition is cervical

cancer or its HPV associated precursor lesions or any other HPV associated cancers and/or

warts.

36. Useofa compound capable of facilitating the disruption of a chelated metal cation
domain of a protein encoded for by an MPV gene, wherein said compound is identified in
accordance with the method of claim 1, in the manufacture of a medicament for treating of

preventing a disease condition caused or exacerbated by an MPV.

37. A composition comprising a compound capable of facilitating the disruption of a
chelated metal cation domain of a protein encoded for by an MPV gene, together with a
pharmaceutically acceptable carrier, diluent or excipient wherein the compound 18 of

general Formula (1) or (11) as defined in claim 13.
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38.  An agent useful in the treatment or prophylaxis of a disease condition caused or
exacerbated by an MPV, said agent comprising a compound capable of reducing,
inhibiting or otherwise decreasing the activity of a protein encoded by an MPV gene where
said agent facilitates disruption of a chelated metal cation domain present in said protein,

wherein the compound is of general formula (I) or (1) as defined in claim 13.



