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Napht hal ami de Derivatives having Antiproliferative
Activity Technical Field The present invention

w@eoveneddby rel ates to napht hal am de deri vati veBCT/a6zb05/000105

associ ated conpositions, having antiproliferative
activity towards targeted cells and to nethods for

N%ﬁﬁtﬁ%iéﬁl@g”9€%£¢5t1w§§ShaﬂinguMnﬁﬁpmaﬁaferatlve
ed herein are incorporated by reference in their

entirety for all purposesAddat¥dityund Mtosis is a

cell division process involving a series of cell cycle
events in which the nucleus of a cell divides to form
two new nucl ei, each of which contains a conplete copy
of the parental chr onn et cﬂkaq%&}qnmlel ulti mately

becong, di SCmn %&9 and ,cansgtiut e Apd dadghies to

nucl ei. Cbor ed execution of ce cycle events is
ﬁ&@ﬁﬁhh&bmﬁ@b ouéaﬂwauﬂwmmesand1tdﬁangﬁawmb dionimsisotions,
cycle and for the_nmintenance of, ng e

hﬁyl@gos%naérﬁa?%aﬁerﬁaﬁﬁ RN n%é’ﬂa ﬁi%g %}ég?{s‘gh' cells
gﬁao@ocrde%%to%g lddy tasSocihpdeth ﬁﬂbf@é@‘u@i«kﬂ%ents

cancers. is known that cellul ar coordination is
i n‘posédl . pupawatbymﬁ r edé§efespensénpad AdaysnfpieRpraked by

oi nt cog&lols |ch ssre 1pat é ertain
§9$ﬁF%P§eeﬂfh 3? ex"%ecutpe}(l]l]E r?%%eously
the subsequent phase of the ceII cycle is not
initiated.

Background

Mitosis is a cell division process involving a series
of cell cycle events in which the nucleus of a cell
divides to form two new nuclei, each of which contains a
complete copy of the parental chromosomes. The two nuclei
ultimately become disconnected and constitute mother and
daughter nuclei.

Coordinated execution of cell cycle events 1is
essential for orderly progression through the division

cycle and for the maintenance of genome integrity [1].

Any gross departure from this coordination leads to

. genomic instability associated with many human cancers.

Tt is known that cellular coordination is imposed, in
part, by stress response pathways known as checkpoint
controls which ensure that, if a certain event is either
interrupted or executed erroneously, the subsequent phase
of the cell cycle is not initiated.

During S phase, the genome integrity is mainly
monitored by the DNA replication checkpoint [2]. The task
of the replication checkpoint is to sense incomplete DNA
replication and to respond by delaying the mitotic

programme [7]. The Replication Checkpoint also helps
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During S phase, the genone integrity is mainly
nmoni tored by the DNA replication checkpoint [2] . The

wo awkk/16f46t he replicati on checkpoint is to senseCT/SG2005/000105

i nconpl ete DNA replication and to respond by del ayi ng

the mtotic programme [7] . The Replication Checkpoi nt
alasethehpsmiinta negdpldedi srepfochsi bn hoskstien that permits
state that permts themto res DNA synt hesis [3] .
thepeder rempEe MABhEBYARS 1D n ATM ATR ki nases)

and Raq53,{ | 999ys HRpldumRf kD Khitaas) ARG Skinases)

are critica gffectors of the replication checkpoint.
inke RadyRaghemphogphsi nosi himen3 JhkZaskinasat egproteins are

ki nases _(PI KKs) ATM (ataxi a_tel angiect asi t d . .

& CATRY( el‘é?d)ﬁr-s réfa%‘a) 14 lf:%‘lfj%?fla%;h St é)gglec') Like in

%%%%‘%Usepﬁsgyhéiﬁbiji@_&ﬂ_a'bng?)&m@;s@ i IArsR| kanasekl S(PIKKs)
though” the DNA replication checkpoint is known to

@é:May (Frtaagas talpaspersasia r BPERESEY on2BRockER t HelM-Rad3-

nol.ecul ar c ' d L0g [ Lt Qtd Gy, [ ;

TR t5n 11 aiwar soiF | ShE¥FRoaEop8ode BPduI R ftiring

tiratethridlatarbussi . yeast cells avoid mtosis

uring S phase by repressing,the, | ati f.th
anaphddd Gt TS (Wbl EXOREEREAODr CHRSERGH0 $4] known to
Aents thatoare capablesnddt ard uptdgidi ddei o t ddidcks, the

programme of targeted cells can be used to initiate
celleayice araddstnignd oruraboptysis (Prioyr apheettel | restraint

I N T S
clidchsdYorml eeht sohavengeverak ekeakpeivtipativ@yss during
S phase by repressing the accumulation of the anaphase
promoting complex activator, APC Cdc20 [4].

Agents that are capable of interrupting the mitotic
programme of targeted cells can be used to initiate cell
cycle arrest and/or apoptosis (programmed cell death).
Such agents may be used as therapeutic agents for treating
conditions associated with the targeted cells.

Normal cells have several checkpoint pathways
designed to cope with genotoxic stress that can lead to
chromosomal abnormalities. Mutations in cancer cells
frequently render them ineffective in order to provide
them with proliferative advantage. Cells defective in
these pathways are often sensitive to agents that cause
genotoxic stress. Such agents may be used as
antiproliferation agents to abrogate, inhibit or prevent

cell proliferation of cancer cells.
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provide themw th proliferative advantage. Cells

defective in these pathways are often sensitive to

agents that cause genot oxi Sumimagys. Such agents may be

used as antiprolif eration agents to _abrogate, inhibit

or pr&¢EREIdBDl i ofi fidrath oRRFCtaRfer-tel 1RVSHHRERy there

é%copgbegzdga Ayl | @ﬁgrﬁ\%%%i%falt heohpeeatdion Reffising a
provided a pharnmaceuti cal conposition conprising a

therapeutiicallly effffesttiivee aamonntobfa aongrupeenadf of general
gener I fgrqula (1) : (D and the pharmaceutically
e&BBapI(&)Sal t's, individual isomers and mixtures of

i soners thereof, in adm xture with one or nore
pharmaceutically acceptable carriers, wherein X, X

and X'' are independentIpr or S; Zis Nor P; R.3

is optional and is selected he group consi sting

of optionally substituted C _8 I%. optionally

substituted C2-6 al kenyl, optiondlly Substituted C2-6

al kynyl, optionally substitut G -6 al koxy,

optionally substituted C _6 th%oalkyl, optionally

substituted C5-10 aryl, optionglly substituted C6-
al kylaryl, optionally s [

e G X% al kyl ami no,

J
(XS
I

and the pharmaceutically acceptable salts, individual
isomers and mixtures of isomers thereof, in admixture with
one or more pharmaceutically acceptable carriers,

wherein

X, X’ and X'’ are independently O or S;

Z is N or P;

R; is optional and is selected from the group
consisting of optionally substituted Ci-s alkyl, optionally
substituted Cs.¢ alkenyl, optionally substituted Cy-¢
alkynyl, optionally substituted C;-¢ alkoxy, optionally
substituted Ci;_¢ thiocalkyl, optionally substituted Cs-39
aryl, optionally substituted Cg-1z alkylaryl, optionally
substituted Ci-¢ alkylamino, optionally substituted Ci-g
alkylcarbonyl, optionally substituted Ci-¢
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al kyl carbonyl, optionally substituted
C _6al kyl sul fonam no, optionally substituted (C- C

W@ r@bkyd4sul fi nyl, optionally substituted C _6 PCT/SG2005/000105

al kyl car bonyl am no, optionally substituted hetero(C 4-

G o)aryl, hydroxyl hal ogen, cyano, nitro, am no,

fza! IsulaEMa&rm Ri, BRtioRa4lyR 5, RbunbbsfiBuszdand  (Ci-
RiO are i ndepend’ent ly selected_fromthe oup
@@hél%ﬁﬁ@lélﬂ%ydr 0genOPERPPEAAY v subﬁq%wtﬁd Ci-6

gjﬁctagrtl?)e %%%JHEL UbStdﬂﬂitcﬁijalq?yfi ad ey v Ry 1 Onﬁé{:e\!ro(c4

kynyl optional ly substituted -
a{jlk)cn(wl,ophydmabcw sutmlog&n,edcszane t hmiigatdy | amlno, formyl
opt | onal l.y substituted C 5_i0 aryl, optionally
id C-ii alkyl aryl, opti onal |y substituted

Cc- 6 a, kyRamnp, I%ptRQnakiyI%UbQBLtQthRQ <re independently
aI kyl car bonyl , opti "onal | y substituted
iyt diramt ndie optPemarPysS5EbsPPt etfealy(dcaog@nr optionally

§%§§$%g$%4QiQ%néﬁQPﬁ%fnag%¥f§HQ§i tgh%@tg§ Red Ca- alkenyl

onyl ptional Ty substitut eter
@pt)lafmduwyﬁrmitu&aﬂ 00£8, atygng ], nioptd,onadilno, substltuted

fornyl, and thiol; and indicates an nal _doubl e |,
Eoﬂfd RddSEding ORF 12eddshd the he qlnﬁlenti?e‘b]noalkyl

f§ﬂéﬁ1§f°¥hQ%Ql%u%%HhQ§s9) a&?QUC|8§t18§ally substituted

ration o f a targeted cel conpri si ng exposi ng
meucebukylaraa ef bpctmomalé,wou@mb@ftlé;mﬁbo@ele o §lkylamino,

forrrul £ (IQrmy gtﬁéﬁj%%d?mgc’: Ir;]iews"i1 ngcgfkﬁgrgl}’vb()f df¥ionally
M&m&éd oca d hhtdyaspeebnemfinbhe bpveshadby thesetituted
(C;-Cg)alkylsulfinyl, optionally substituted Ci-¢
alkylcarbonylamino, optionally substituted hetero (Cs—
Ci9)aryl, hydroxyl, halogen, cyano, nitro, amino, formyl,
and thiol; and

—--- indicates an optionél double bond.

According to a second aspect of the invention, there
is provided a method of reducing the proliferation of a
targeted cell, comprising exposing the <cell to an
effective amount of a compound of formula (I).

The method of the second aspect of the invention may
be performed in vitro or in vivo.

According to a third aspect of the invention, there
is provided the a compound of formula (I) for use in
medicine. In one embodiment the compound is for use as an
antiproliferative agent. The third aspect of the invention
may also provide a compound of formula (I) for use in
inducing apoptosis in a targeted cell.

In one embodiment, the targeted cell may be a

eukaryotic cell such as a cancerous cell or a fungal cell.
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Is provided the a conmpound o f fornula (1) for use in
medi ci ne. I n one enbodi nent the conpound i s for use a

W@ 2@n/1e4a6i prol i ferati ve agent. The third aspecPCDSEG2005@00105

i nvention may al so provide a conpound o f forrmula (I)

for use in inducing apoptosis in a targeted cell. In

one enrkedirEmMg tdeat Eogetad aegldctmayf btikeaiewkatyohi,c there
cell such a s a cancerous cell or a fu

al X
dél | PARFSABANGIE® £ odr t AOBBPERE S { ROt (Sh i the
H&?{%a!cﬁ;ﬁfeOVdﬁeg Mé?i@émén’_éoﬁ@?u?@dgﬁiﬁer Ped ddd1iferation
i'n the manufacture of a nedi canent for réducing the
privla frenatdtend afeld tiar getpatiowitl im reqrbtilemtedh. need

thereof. I n one _enbadi nent .the- t.ient i.s. a_mnmal .

The p er‘ﬂnerraf“%é’dgmﬁgﬁan.tﬂﬁen' éj:)%leerpgtodilr‘?enta, fpgimal . The
%ﬂi@’ﬁt infa A HeARClumat i ent. According to a fifth

aspect of the invention, there is provided a nethod of

r educiliy arite sylsidimendts dhofPat kaigeted ceanceh patient.
pat| erAt c,loq:cﬁ%gf {$e5eof"fglpeag§59?d O Sk H%ention, there
i 0 e th an effe 19 a

adm ni'stering h at'1 ent ctive anpunt o
cipeuadi @édf ar meiehddl) of |redneirmgrbodengmqliferation of a

patient may be suffering from cgancer. The cancer
er .eoécopg%néneth"d

Behgetase £6im of s8I iRE tiFRr s 1or Petik
t&i(nﬁatxsﬂg%tb aspgein i dPend nvesti eRe tBaLEchs PRV detFective
a |

conprising a pharmaceuti cal conposition as
ceefdurgd ai a heonfiawtd aspefcermakal {hstructions for

cx0010, Byt PLAERALASE , KOl GRSk OBl GIRGARY rom
&Nt hrespeshcet Whs ivwenhi @Re tHame of solid tumors or
leukemias.

According to a sixth aspect of the invention, there
is provided a kit comprising a pharmaceutical composition
as defined in the first aspect, and instructions for
exposing a targeted cell to the composition to thereby

reduce proliferation of the targeted cell.
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is provided a pharmaceutical conposition conprising a
therapeutically effective anount of a conpound of

wo eooenbet6( 1 D : (I D and the pharnmaceutical |y aceepsamios000105

salts, individual isomers and m xtures of isoners

thereof, in adm xture with one or nore

phar maceutiGald  AGE et Pdh€n cagpeet Sofl Bhaniavghttion, there

aspect of the’invention there i s provided a screening,

et hpd ovithle dregho®hesmacesitiga Y aCPPGAIR I a BRrising a
i.ch r, resse S a essi

A IR, ST AP hEr R of SYRERERACPT bemura

(bx)exposing said cell to a candi date compound; and

(c) determ ning whether said candi date comnpound

alleviates the reduction in the proliferation of the

cell.Definitions & Abbreviations The foll ow ng words

and terns (and where appropriate granmatical variants

t hereof) used herein shall have the neaning indicated:

The phrase "reducing the proliferation of -a targeted

cell" refers to a reduction in theWate of

proliferation and/or a reduction¥Mm the amount of

proliferation. Thus, for exanpley the rate of cel

di vi sion may be reduced and/or [the total amount of

cell division may be reduced. rm"proliferation”

i ncl udes any process ( asexual process)

whereby the targeted cell e to one or nore

further cells. Thus, prolif i ncl udes the

generation of new cells by

(IT)

and the pharmaceutically acceptable salts, individual
isomers and mixtures of isomers thereof, in admixtﬁre with
one or more pharmaceutically acceptable carriers.

In an eighth aspect of the invention there is
provided a screening method, the method comprising: (a)
providing a cell which overexpresses Cdc20 such that the
overexpression causes a reduction in the proliferation of
the cell (b) exposing said cell to a candidate compound;
and (c) determining whether said candidate compound

alleviates the reduction in the proliferation of the cell.
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processes such as cell division, binary fission and
sporul ation etc. The termproliferation also includes

wo b@egoqet h of cellular structures such as funp&l/sSG2005/000105

hyphae where nuclear division is not necessarily

linked to cell division. The term"targeted cell"

refers to a cell pafand td oneduc iblyrawiadttions

proliferation is desired. One or nore targeted cells .
may b&hsr didnkow I sWorAEr 80Py P& poPUI HEFSR SPpropriate
Y %g%%%‘ic%ﬁ' lx?‘anfirgﬁtgert‘ﬁ‘er%’&tﬂ)pr@éécﬁeh%tr'e\i% agienti @%ve the
Sed herein pertarns to a conpound which treats a

ple@hiiher dniddeatentti tion (i.e., a conpound which is

useful in the treatnent,of proliferative. conditio

St OISR | QECaBHBHN G5 o et Sh e H 6 nEfate Largeted
applii-catd @hr-d Ntbhe t¥edbdeNén Ofincalter radsdoF0 giEliferation
present invention further provides anticancer agents.
Amd/prol @ f seductdoponiibullds @reends ff hereild fgggd iton. Thus,

lication in i.nhihiting.the wt h: of u , pAan
3%Bih8xﬁw828ﬁt F%%eﬁ%?%% Ert%%%?pfgﬁﬁ'égngn?%'unggldreduced
Qaﬁh%?/to_%- tHee dogam "mligctarm@rcagbrmxvz‘asimemayebei neduced.
pertains to a conpQund which tregts a cancer (i.e., a
conpoldi@nhi ERLs usEFBﬂliﬁrﬁﬁéOP?eatﬁﬁﬁiuaﬁsa(cﬁﬂger)process

HE) & AU 1 ras&fesi ?EMC@EE?ewhE&%%QhﬁHE3ﬂHrdEHéd cell
c [ u I

' ani sms,” i ncluding, b not limted to, the
rgigudsat | onsef cedl prd i feratiterret hdunihiasi ti ealés.  Thus,

B TR0 dPel et adle (PRECESFaas of Ta Pavorosils BY
fJQBddsePrighét athecell division, binary fission and
sporulation etc. The term proliferation also includes the
growth of cellular structures such as fungal hyphaé where
nuclear division is not necessarily 1linked to cell
division.

The term “targeted cell” refers to a cell where a
reduction in its proliferation is desired. One or more
targeted cells may be present. Thus, there may be a
population of targeted cells.

The term "antiproliferative agent" as used herein
pertains to a compound which treats a proliferative
condition (i.e., a compound which 1is wuseful in the
treatment of a proliferative condition). Antiproliferative
compounds disclosed herein have application in the
treatment of cancer, and so the present invention further
provides anticancer agents. Antiproliferative compounds
disclosed herein have application in inhibiting the growth
of a fungus, and so the present invention further provides
antifungal agents.

The term "anticancer agent" as used herein, pertains

to a compound which treats a cancer (i.e., a compound

7
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i nhi bition of invasion (the spread of tumor cells into
nei ghbori ng normal structures) , or the pronotion of

wa@pwptiegss. The term "bi oavail ability" refers POI/BGH05/000105

ability of a conmpound to be absorbed by the body after

adm ni stration. For instance, a first conpound has

gheaheri Pi wayehl abhl idhe ttaeaamsetond conpameer) f, The anti-
when both are adm ni stered subcutaneousk%hin e%ual

SRDGRTs, CEFRCE | B CRRPVENFITOUMS 0PBRd ITnt BOF fie AN SMS,

. é%cﬂu%ﬁ %terb8§t tifyhfggﬁSQﬁPndtﬁ%”pﬁéﬁglaEmSn of cell

ermns roI| eratlon prollferatlve condi ti on"
gmaﬂuﬂénaﬂmone d|$heder;hhahdtipnol|¢éreuamqﬂQm%@%§bS (the

are ysed inferchang hereln d pe in
tHARERER Tor Q%co%?Vol 80 el 't d1|fé$§ti&h%oﬁqtlon of
ARSI OF ( @b@%ﬁ%a@eléﬁ m@ﬁmw grdesiied, ogtighin), the
as, neoplastic or hyperplastic growth, whether in

dintidigriam QEvoinBeRR es thle pFBERREr 4T vEWEGTi FRbAE into
ﬁ%ﬁ: :ﬁ?9%£|?ﬁf proFEkh%q E%s)pre l'@ﬂéntp%%%otlon of

eration, i ncluding bu
|laipBidtess its0, nallgnant neopl asms, tunors, cancers,
| eukem as, and infections., Ipfe

tl f .
examolTé1e H‘ée%uské’ooab‘i/ajf{ﬁ@%lbws 5POSERSER. thfe RIHEY of 2
gﬂﬁﬂﬂ Péegbgg&%b@.Qﬁﬁoﬁﬁé BoRbapraeeutd@@d ¥stration.
accept abl e so

idor liquidfiller, diluent or
&n&ammﬂtﬂnagprmuﬁmrat c¢meouednbasfmm$§¢erchlwavﬁ%ﬂablllty

|nclude a variety
than secons

ompound if, when both are administered
subcutaneously in equal amounts, the first compound is
absorbed into the blood to a greater extent than the
second compound.

The terms "cell proliferation", "proliferative
condition", '"proliferative disorder," and "proliferative
disease," are used interchangeably herein and pertain to
an unwanted or uncontrolled cellular proliferation of
excessive or abnormal cells which is undesired, such as,
neoplastic or hyperplastic growth, whether in vitro or in
vivo. Examples of proliferative conditions include, but
are not limited to, pre-malignant and malignant cellular
proliferation, including but not limited to, malignant
neoplasms, tumors, cancers, leukemias, and infections.
Infections may, for example, be caused by fungi or
protoctista.

The term "carrier" as used herein denotes a
pharmaceutically acceptable solid or liquid filler,
diluent or encapsulating material.

The terms "fungus", or "fungi" include a variety of
nucleated, sporebearing organisms which are devoid of

chlorophyll. Examples include yeasts, mildews, molds,
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nucl eat ed, sporebearing organi sns which are devoid of
chl orophyl | . Exanpl es include yeasts, m | dews,

worlodaoaest s, and nushroons. Exanpl es of fungi PCTISGLE&P00105

but are not limted to Aspergillus fum gatus,
Aspergillus flavus, Aspergillus nidulans, Candi da

§h§t§anﬁmu§3ﬁgéﬂﬁogh§br&&@mmﬂaﬁﬂldﬁ gunbhlanmmndkh, but are
Candi da krusei, Candi da |usitaniae, Candi

patagsinidsid, t CaRgPeadiidPsc iUt IxF Y oéaeeaglllus flavus,
g %%rngagFoﬁa%s agf k'é Hahagt%lﬁﬁc§K§c'éhﬁﬁg§§ glabrata,

CCi stop asm, Bl astonyces and
Nauuaspor a guaa&aerﬁbadﬁungl meyanidiclaude mam@euﬁ t h&€andida

enys Candi da | b _ |
g&ﬁ&ﬁ@ﬁﬁé@vs é§n§+%%lt§ﬁ%§8%% %%lﬁ?use¢r0€9ga ' Yrdpicalis,
%"\e/ brigomeadi i, feordhmbiata, ands&tchdnklibni engrSlentalis,

term' antlfungal agent” as used herein, pertains
Cocaldomp@mﬂivﬁachcoﬂéaﬂsoidﬁgm Rovipr | 2782 an@lastomyces,

ound mhlc

bl
Pﬁ m %ﬁQ%?%ﬁ f?ﬁﬁﬁ%?da ac f%@ggy flﬁ%ﬂﬁ&%tfaggl of the

Tgieﬁlﬂlisbl tdahgitdie greovg h, ofca fanpish sncl ades tlctmiphcalls, c.
ungi stati c and fungici dal act|V|%y Fyngi stati
E@W&ﬂﬂ%ﬂqqﬁﬂAMQS g tRit@aseCt n éeﬂatéroﬂq%ﬁﬁﬁﬁrmondll’

ﬁgtéd wamdﬁﬂﬁﬁ%nﬁwwlﬁatu:aM|wtyrmy

y a fungus maintaining its present size
or faMndmﬁéxmcbhnhufenghé @gem@wuhsguae@ahereln, pertalns

Fungi static actiyvit res t _of h b|t|

(e 2 UBPOWahy BHGED I o de bt FaRBREPRRTS gttt udes
%?W%ﬁ%édh&nﬁhﬂgﬁsag(%aﬁéﬁﬂ@|%f|éiﬁ&b£ﬁ&m@nf0hgastatlc or
fungus or fungal colony, killing a fungus or funga
doingryc iglala agdcraidse in

The term "inhibiting the growth of a fungus" includes
both fungistatic and fungicidal activity. Fungistatic
activity includes any decrease in the rate or amount of
growth of a fungal colony. Fungistatic activity may be
manifested by a fungus maintaining its present size or
failing to colonize the surrounding areas. Fungistatic
activity may be a result of dinhibition of the fungal
reproductive procésses. Fungicidal activity generally
includes, for example, irradication of a fungus or fungal
colony, killing a fungus or fungal colony or a decrease in
the mass or size of a fungus or fungal colony.

The term "antifungal activity" includes inhibiting
the growth of a fungus (e.g., fungistatic activity),
killing at least a portion of the fungus (e.g., fungicidal
activity), limiting the ability of the fungus to
reproduce, etc.

The term “protoctista” (or Protista) refers to a
number of largely unrelated organisms which are grouped

together for convenience. The protoctists are largely
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the mass or size of a fungus or funga
term "antifungal
w@e@stimsof a fungus (e.g.,

killing at
fungi ci dal

Proti sta)

Th RLaLoCk) St S

col oni al’,” an

Ahantildelse,

protoctists.

activity) ,

Prot ozoa i ncl udes

EorpreRiferRs sudRldL A S ni

activity"

g | ag
sone

mu

col ony. The
i ncl udes inhibiting the

fungi static acti vi tRgT/SG2005/000105

| east a portion of the fungus (e.qg.,
limting the ability of the

fMRgWs 14,9 akepr odigRoughC. nldtey t elame’ preboohiala” (#&fid
refers to a nunber of la

S el y .unrel at ed
owgadicedd wigirch ar &hgiréuped a6get h

Bl oL ik

some

veni éfd@al-like

b%gﬂhﬁ%é ul Yo RIRG M otoz0a

ticellular:
anbebhel i kend" pmatmez oa'tpmpdre f uhguss| i keuch  as

FEFD, e oG g Various

There are

LA RNIARS . MYHOUDAHRLAGI Stid feASHMAr asi tidhimals, in
infections 1 n ani mals, ( .
iprfredicudrs | pebidecaanepieody st @f iyl oItk a g Hideas@moebic

A

in particular

0&9&9§%§4ybh5%i _

as|i s an

protozoa.

Commmon

ég§%§%20" égckness

uged/ eiRichiefiens t emalke iGdc 20 xpipdtzainosar, geuvhiatosomiasis
The termnot only includes the S .
@Yk iyFihae -Cdc20 yeast sequence but incl udes
honol.@gRus Pr ol e NSqand genes iR 2t heS ©hganhstd Wieein or
their ovéerexpression results in a reduction in the

smd vak eipgyrapsdferat | Bheoftate oeltl .oThe $ncludes the S.
cerevisi,ae Cdc2

appropri ate.

fcaqeaww%uaisg?iygg%%a

in other

proteins

and

genes

organisms

where

33%%£%§uﬂ?yb%%”p{h§fuégg homologous .

their

overexpression results in a reduction in the survival or

proliferation of the cell.

The S.

following nucleotide sequence:

tatcaaaaga
gataagggaa
gtccccaaca
gtaaagtttc
aactccaaac
acctaagatt
ttttcaaaga
tactcttctc
aacatcttta
cagtagctgc
aaggtcgatc
gccaatttca
tagctgaagc
ccggaaccac
gaaaagaaca
ttaaattaag
ggtttccaag
tgtcttagct
ctggggatgt
gttacgtggt
gaacaccgaa

gcaagtatta
atgcagcaat
aagctaaaca
taaaaattcg
gtcccagttt
acaattgggg
tgaatttgac
gttcatatcc
tcgcaaccga
ggatagatat
ctgaaacctt
cacttaaggg
gtgtgggtta
caaaatgctc

‘cattatagtt

gaaaatcaat
acgactttta
atagcactag
ttcecectgtta
ctgatgatga
atttgggacg

caaagaagac
tagcggtaac
tactatcttc
ctaaagagat
acaagcctct
caccaccgtt
gctaaaaaag
aacaattgga
caacatctag
attccaattc
acacgaggca
cccagactaa
gatatgaata
ttccttgaga
atcagcagga
accaatccgg
tttaaacttg
acactgcatt
acggatttcg
ttgtcatatc
ttgagaccat

10

taatgccaga
cgttctgtac
cgattggtcc
caagttcact
gccaattcta
aataagacga
acaaagcaac
tctgagagcg
agaagttgat
tacagggagc
ttacctcecge
gattgtcttc
aaagaatact
caaaaaagct
acaaaaaatt
aaagaattct
ttaagttggt
atatctgtgg
aaaacaccac
tctatggcta
gtcattaatt

cerevisiae Cdc20 yeast sequence may comprise the

aagctctaga
tttctattgc
agaaaccaag
gaacattaga
tttattcaag
gattcttcat
gttttcggca
tagtttccca
gagcaattta
ttcgcaaaac
caaacgcgtc
aaacaaaatg
acaatacatg
atatcatgaa
cctgatttaa
tgatgcacct
ccaaaaaaaa
aatgccacca
aatatgcagc
aagaggatgg
agaactatga
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t at caaaaga gcaagtatta caaagaagac taatgccaga aagctctaga
gat aagggaa at gcagcaat tagcggtaac cgttctgtac tttctattgce

w@rt@eaecaeara aagct aaaca tactatcttc cgattggtcc aPERSGCAANG0105

gt aaagtttc taaaaattcg ctaaagagat caagttcact gaacattaga
aactccaaac gtcccagttt acaagcctct gccaattcta tttattcaag

{?acé?i?@(ﬁ@ﬁﬁc@@t aggaegaggatt chbeatactttg
% } (§Ct peaaggeateagtyt t e@gGaggat
%at bf gt é&tQ@GQQQQabégttb%% R ctgeg
% G ‘;%a Q@aa% QQECQEECG‘% +t&atgat
gg@ gt ;%acc O ccns

aCC ac C
i oo stt ?%FE@ §§acaa§%t pttege
tcé‘@@ttg”iz}a’fgfé'- gtagic‘gbtgft HHat A4G %%?%a QagHabacee 88§at atttt
COPgRseEA@ camRtagdtdqt cRe9yaEI%RaahgagEraatat tceea

QRAERYAACE cdttatagtaoat c@@%@@@@tﬁ%aa’ééﬁﬁ??aééf:gatatat tggta
tHopaat-saag ol dayt accaatacygiagagaapatcaggat geadgcaatcet
egiditteaae acgacidddacd t tamactcgasyaagtygguaecdaaggddaatgct
tGirdaagela atagoacige acact geatdtagat ttgtgggaaygcgresamacatt
Rgagaily Ljdtry acggatttcg aaaacaccac aat atgcagc
gttacgt ggt” ctgatgatga ttgtcatatc tctatggcta aagaggat gg
gaacaccgaa atttgggacg ttgagaccat gtcattaatt
ayaddteatiydgawsiam cmiray Aaitd IR t cat  tgtctt ggtt

C% gs § \}SIE aaat caat g
e
%&aﬁ% Vaoégr'{ Y ace ggNKVDP

FLHEARRP @E St L SLROK
(ﬁ%ﬁMﬁH SYQQEQKIPDLIKLRKI NPERILDAPGFQDDEYLNL KNVLA

IALDTALYLWNATTGDVSLLTDFENTTICSVTWSDDDCHISMAKEDGNTEIWDVETMS
LIRTMRSGLGVRIGSLSWLDTLIATGSRSGEIQINDVRIKQHIVSTWAEHTGEVCGLS
YKSDGLQLASGGNDNTVMIWDTRTSLPQFSKKTHTAAVKALSWCPY SPNILASGGGQT
DKHIHFWNSITGARVGSINTGSQVSSLHWGQSHTSTNGGMMNKE IVATGGNQRMOSLE
IIMKONSKLQK

Examples of homologs include:

e Human CDC20 (p55CDC/hCDC20) (Cell division cycle 20,
seven WD repeat protein that is essential for cell
division, interacts with and activates the mitotically
phosphorylated form of the anaphase promoting complex,
involved in mitotic spindle checkpoint activatibn);

e Human FLJ37927 (Protein containing four WD domains (WD-
40 repeats), has moderate similarity to human CDC20,
which interacts with and activates the mitotically
phosphorylated form of the anaphase promoting complex
and is essential for cell division):;

¢ Human FZR1l (Fizzy-related protein 1, an activator that
binds to the anaphase promoting complex (APC) and

promotes its cyclin ubiquitination activity);

11
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caaatattct agcctctgga ggcggacaaa cagataaaca catccatttt
t ggaacagt a tcacaggtgc acgagttggc tcaatcaata ccggatccca

wW@oiogagEbct ttacattggg gccaaagtca tacgtcaacc apCTSGCZYS/B00105

t gat gaat aa agagattgtt gccacaggag gtaatcagag aat gcaat ct
ctgtttataa ttatgaaaca aaattcaaag ttgcagaagt agttcatgct

¢algaAnc ad  gagt gb% giht %&Eﬁa%gyt 6¢¢6hgaedndaacGasatds cel1l

ggccacagtg ggaggagatg or the fol 'owi ng am no acid
s eqitenicei oVPESSREKGANAI( SENRSIAS! NSPTKRAChSSENSRREERVSK1  for

NSLKFSSSL, ENSKRPSI QASANS! YSRPKL T} GAEPL BROBSERKDEEDAS r c1e
TESQYSSREYPT} GRESYYSGSL ST TSREVIBTST YAADRY! PI LOGASN
B TLHEAL RRRANNSP| @HUIRAQEKMNERQNVAERCEEDMRRRI LENFPEPPKTSS epeat

L RQK : . . e s
SYIRKRES L SYERREK PALI KT8 NHPER T ORPCEEDDFYCRTE SRR ™aY
NVLAinction in the formation of the mitotic spindle);

| ALDTALYLWNATTGDVSLLTDFENTTI CSVTWSEDDDCH SMAKEDGNTEI WDV
ETMporm fzy-1 (Cdc20, a protein that is required for

LI RTVMRSGLGV '
Cflgpteropo5L5§&§¥ng&gélg§$§GElc’NDVRlKQH|VSTMAEHTGEV

KSR G AT PR YRT T GG SHKTHEAEAL P YRBN bASG epeat

DKHE &Y ING| TEARVESHhNEGEQV SSbMBABIES TRGEAVNKEIBIAT GRIRM HSL1)

QSLF I I MKONSKLQK Exanpl es .of honol.ogs | ude: , ,Huma
CDC2b FBSS@B@PH@B@Z@fOPQEPPgdF@F§Pﬁ% éf@%g fﬁFi§§ﬁ§é¥s them
W pgpeatypLakekiBnthat is essential for cell division,
interacts™wth and activates the nmitotically
phospbsighatedstoGenef neve amrdpiias el quiafottionp loanpirexfission
involved in mtotic spindl e checkpoint activation) ;
Hun¥A2EEY87 927 (Protein containing four WD donai ns

%gggaggi&gpegiglcangascﬂegsraiﬁrékglharé&ﬂté?an&anthree WD
doﬁains (WD-40 repeats), which may mediate protein-
protein interactions, has high similarity to a region of
S. cerevisiae Cdc20p, which is an activator of anaphase
promoting complex required for chromosome segregation

and microtubule function at mitosis);

e Drosophila Melanogaster: Cdc20 homolog is known as Fizzy

Within the term Cdc20 we also include fragments and
variants of the §. cerevisiae Cdc20 and fragments and

variants the aforementioned homologs of S. cerevisiae

Cdc20.
Such homologs, fragments and variants (including
fragments and variants of said homologs) possess

qualitative biological activity in common with S.
cerevisiae Cdc20. Hence, their overexpression results in a
reduction of the survival or proliferation of the cell. As

will be appreciated from the discussion herein a reduction

12
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which interacts wth and activates the mtotically
phosphoryl ated form of the anaphase pronoting conpl ex

waeraeilssdessential for cell division) ; Human FZRBG2005/000105

(Fizzy-related protein 1 , an activator that binds to
the anaphase pronoting conplex (APC) and pronotes its
G¥cl tReubd A Eh Nl # ORcAALY Vinky), ; fdbusex&idpl8, ( Avot eidasured
with very strong simlarity to cell divisiogn cycle 20
cpectCopPotongtirdrald esbede i AP WY df 494F8n lang Hence,

may f jon incthe tian yind m/t of LosPhndlre, -
::ngnt aéllgegﬁsl}ge \A%io;]a ; {)BFL’%? O%CZOH(lCeI éi Vi seig%n cycl/e variant
Posseeverns Wiabpeat i peotdial ddiatali saesseatiyal il ocogaon with
division, may function in tgg formation of. the_m.totic

SEioRd efhe  SRSMRD 29T 1 4 R0, Y HTEAGF T pgid putative

%3m&ﬂ§§;jcv ankgrgReateri or payaridny ; chuddimg  assayed
yeast CDH (protein of the Wb (WD-40) repeat fanmily
tsipetc thiopdw tomedubistalatyes (CLB2, CLB3, CDC5, HSLI) of

the a hase progotin wpl RPC) .and_t :t.hem, .

for d ead%teir%h) .H;%ralgl%seglf&on $§§%téseeﬁ§ ngneaﬁ%(g%%f'§ dbid or

%%%Q& ) ogolBchilssitimtyeantpdes Gandobdataltiengnsor is a
Protein contai ning three WD d [ ( 40

COpEIEISR TS bRy T A Pribt GHED oG/ POl ybeptide (ox
LR el 1O T Al popsaianel faticonive
mﬂmmﬁgﬂqpkanﬂiwdtpqﬂmredmmon vhebnosiod .sdfregara@rent may
%gjégégégén¥4§hfgggt%Sﬂlgieggkgsh%%Zb or alternatively may
be synthesised by some other means, for example chemical
synthesis.

The term “variant” as used herein refers to
substantially similar sequences. Generally, nucleic acid
sequence variants encode a polypeptide which possesses
qualitative biological activity in common with Cdc20.
Generally, polypeptide sequence variants also possess
gualitative biological activity in common with Cdc20.
Further, these polypeptide sequence variants may have at
least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% sequence
identity to Cdc20 (or to one of its homologs) or to a
fragment thereof.

As used herein “sequence identity” refers to the
residues in two sequences that are the same when aligned
for maximum correspondence over a specified window of
comparison by means of computer programs known in the art
such as GAP provided in the GCG program package (Program
Manual for the Wisconsin Package, Version 8, August 1996,

Genetics Computer Group, 575 Science .Drive, Madison,

13



10

15

20

25

30

Drosophi | a Mel anogaster : Cdc20 honol og is known as
Fizzy Wthin the term Cdc20 we al so include fragnents

wardenassbant s of the S . cerevisiae Cdc20 and PCH§GHENS/800105

and variants the aforenenti oned honol ogs of S .
cerevisiae Cdc20. Such honol ogs, fragnments and
vdlsicamiss r,i nesadisng 1finag et $lanan yasi.@nt samd Wandch, C.D.,

honol ogs) possess qualitatjve bjological_actiyi [ n
ddfdn wdarmmal f dia53 ftﬁc%?i@%%ce‘,bt REESLER
OVer gxRiessl on, regukbsci A p%i}tqtdeormg e 19 Mol
or pro i?%?at in%ngggh%ﬁle c@)el Iy.r s wil elappreci at elegueS'
fuhemetilte thsctssmoiianedeogned rstducte¢dnharehs grid reference

ells for, exanpl e, be asur ed . . . .
et IPHRTHE ¢ CAPTY® (ScBOFSPoBYANG ETF s £ derivative
lHancedc 0 dehenmidieg fa anptibabigyechored oy, / whiapmeddérivative
variant possesses qualitative biological activity in
CORPIH SAS rSdTeEon, t HelgEsRbn sfbsiddiytion of one or more

%%S&E}pr%§ﬁ%¥lSaiguggtatkﬂgthonghgg /_dgyﬁ%?gide retains
variant can be assayed spectrophotonetrically . The
ts@iont drraigient "t e fsamse tini @l ogicd @l caacidiby as Cdc20.

ol epti de nol ecul e that .en [ '
pol ypep ﬁ (Cfle codes a constltul?}gétlogujﬁon,, as

a 1. GTConsEifuentOBFerNE MU - PBnGPh edtdo °
e R YPePtFde-£9rthogokapstheneebh orfhedradmit of one

possesses qualitative biological activity in comon
wintincCde@dd The Bnaghem amihdeadedi veshf sdmitlpe properties

oD S ot o pgt (el PG be SyBLlssheed or o
prYtesi)s. Thed eernmpaei ardie asubsedthetienn sef ehe tcharged
amino acid glutamic acid (Glu) for the similarly charged
amino acid aspartic acid (Asp) would be a conservative
amino acid substitution.

The variants, fragments and homologs can be located
and isolated wusing standard techniques in molecular
biology, without undue trial and experimentation.

The degree of homology between two nucleic acid
sequences may be determined by means of computer programs
known in the art such as GAP provided in the GCG program
package (Program Manual for the Wisconsin Package, Version
8, August 1996, Genetics Computer Group, 575 Science
Drive, Madison, Wisconsin, USA 53711) (Needleman, S.B. and
Wunsch, C.D., (1970), Journal of Molecular Biology, 48,
443-453) . Using GAP with the following settings for DNA
sequence comparison: GAP creation penalty of 5.0 and GAP
extension penalty of 0.3.

Nucleic acid molecules may be aligned to each
other using the Pileup alignment software, available as

part of the GCG program package, using, for instance, the

14
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substantially simlar sequences. Generally, nucleic
aci d sequence variants encode a pol ypepti de which

wpomsasres qual itative biological activity in POIRGI05/000105

with Cdc20. 20 Generally, polypeptide sequence

vari ants al so possess qualitative biological activity

kj@f@@mnsé\tthnggcwf lgat hereathese patypept icde 5 and gap
&)uence vari ants may have at |east 25% 30% 35%
rthapenadty 959 H0% 65% 70% 75% 80% 85% 90%

5% WL ILndB% O SUAAGQCNGROIRIEN! Mehdipoutically

Cdc20 (or to one of |ts honol ogs) or toafragmsnt

elfEeedfiveA ancumeid" hanell ﬁ'pkwqw&}élmqm]rﬂmt?ffﬁéﬁéﬁ§ tagnount™”

the residues in esthat reth

é‘iriegdé%“? iLnFrﬁW Png@8 %b Srderte™dveP eé:%é—%glm %B amount
W dow 1f - Al IR aREEAR Eblﬁﬁﬁﬁt(ﬁaméﬂﬁbmﬁmepregr®mﬁvent a
known in the art such as GAP provided in the GCG

W@m p%m%@%e ( PEogicaA BTl PBr tpheewﬂs%%sﬁn detectable
%ﬁ%. g si,gn gr vﬁyga%kh$99éff8€96t'@ﬁeCQQPEééﬁ can be

Sci enc i son, Wsconsin
Rt d\eedl, emapyr Sex&npland Yersthal Chnarkde70)or antigen

Jour nal of Mol ecul ar 48, 443-453). Further .
\l@fve&rﬁ p%@?pé’&ﬁ%%? 8¥b§ﬂ@ m%&uegérm&rgfﬁj?ﬁg will
Qﬁ% NGl QPUEHe aguHgeeLher elinanddy red£1encethe dature and
ypeptl de means a pol ypeptide which is a derivative
@xt@dﬂﬂo ¢Encluidi ngcanddidog th@?@of )the whigprapeutics  or
deri vative co es_addition, I bst
Wa&l%rggarﬁ 0 cef%%lcssug%% hgggol‘c’aydﬁ&eg{ %}atlon

rehad s igubstanidal |1ysetihﬁl Sare bpebﬁzgyoahnacéxam:ty efsfective
Cdc20. The term "conservative amno acid substitution”
amount 1in advance. However, the effective amount for a
given situation can be determined by routine
experimentation and is within the judgement of the
clinician.

As used herein, the term "pharmaceutically acceptable
salt" refers to those salts which retain the biological
effectiveness and properties of the active compound of the
antimicrobial composition, which are not otherwise
undesirable. A thorough discussion of pharmaceutically
acceptable salts is available in  Remington's
Pharmaceutical Sciences (Mack Pub. Co., N.J. 1991).

As used herein the term "treatment", refers to any
and all uses which remedy a disease state or symptoms,
prevent the establishment of disease, or otherwise
prevent, hinder, retard, or reverse the progression of
disease or other undesirable symptoms in any way
whatsoever.

By a "candidate compound” we include can be any
molecule or combination of more than one molecule.

Examples of "candidate compounds” may include synthetic
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used herein refers to a substitution or replacenent of
one am no acid for another amno acid with simlar

w@e@pao44oes within a pol ypeptide chain (pri marBRCT/SG2005/000105

sequence of a protein) . For exanple, the substitution
of the charged am no acid glutamc acid (Qu) for the

sémalBrl ywoakanged asyeetaci d dsparddic acbappAsd)ls,woutHemical
be a conservative am no _acid substitution. T

veemairationagmennd afdlitdnol R bRS| o@&ﬁgd gl natural

iﬁ%ﬁéﬁé@sUSEEQhSEQngﬁéﬁtt%%QQE%%%Sid%H@%‘%BﬂéHules that can

ogy, Wi thout undue trial and experinentation. The

degr édeot ifideol agpiriet Ween soweemsc| &f cthei d nseqigimgesinclude

may be, determ ned by nea of co t k i
TLPRELRF 1 AhDERCEAP proUVIRACT h AP0 Jor ofFge ¢ acids

packagel( fpagragpvepysl f earbheyWseenrsi n Pasd@gslipids  and
Version 8, August 1996, Cenetics Conputer G oup, 575
Seikete DiPi@, deel edRivePscoRdi i UspeBaygey embodiment  a

Vb Eet ar O 5785 d. "3 4535 o "PRlhg CAP Wiih the

foll owhag sesédngshénsimbNA sleguencermonpbcospni sGAFP"  means
creation penalty of 5 0 and GAP extensign penalty. of
0'Bachugiedc BEFdNRbI BEGFESATeY Yo S ghed 0 e s of the

oL beg USéélQp#’seiGrfé\;',euré@ﬂ grenk cspbtwace, aMai | ebbfprises”,
as part of the progr am package, "using, for
i nstancerrebpdefifnglyseerings nergayser datison frhagxymple, a
oL oFadi o938 MR oD SIS S e ar  ox
angdy " pharnasevhécalk | oeéf geabii veoaaduabmponents.

As used herein, the term "about", in the context of
concentrations of components of the formulations,
typically means +/- 5 or 10% of the stated value, more
typically +/- 4% of the stated value, more typically +/-
33 of the stated value, more typically, +/- 2% of the
stated value, even more typically +/- 1% of the stated
value, and even more typically +/- 0.5% of the stated
value.

Throughout this disclosure, certain embodiments may
be disclosed in a range format. It should be understood
that the description in range format is merely for
convenience and brevity and should not be construed as an
inflexible limitation on the scope of the disclosed
ranges.

As used herein, the term "alkyl group" includes
within its meaning monovalent (“alkyl”) and divalent
(‘alkylene”) straight chain or branched chain saturated
aliphatic groups having from 1 to 10 carbon atoms, eg, 1,

2, 3, 4, 5, 6, 7, 8, 9, or 10 carbon atoms. For example,

the term alkyl includes, but is not limited to, methyl,
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are used interchangeably herein and pertain to an
anount of a therapeutic agent to treat, aneliorate, or

wee@sami6n desired di sease or condition, or toPERRGHI05/000105

a detectable therapeutic or preventative effect. The

effect can be detected by, for exanple, chem cal

RKArS aLpaRiaen kevgkspyihe prisetsge, eff-anitwe, isobutyl,
anount for a Subject wll depend upon the subject's
giexd v Weal By 1y hel nt dieeBiglRReRYA - of! tihglimethylpropyl,

condi.f4i on n he ther.apeutjc Lpati g
R or+ a8PEa LR, LARRRTLL She Oy SpURLOSS, AnuRlensapenty,
emdtsgfligerttoyspeci fyeahy epant yef f eet Rvdimmtbylbutyl, 3, 3-

advance._ Howe , th ff ' f j .

g BT he el SeH VLTt [0 2 SE e oy,

ang iS5 W tidhis-dptnenent pﬁ,uhg—ek&ﬁbehgppr«%@ymsed 2-
e

heér€in, the term™pharmaceuti cal fy accept a s "
resflerlpdnt yhos 6 -seihuslmntonl + ethgntthe digigghediexyl, 2,2-

ef.fectiveness .and erti f 1 ctiy, ;
ATl PR g S G £ R Blenn.
undesd a8y 1 fedthgr ough di scussi-aimethphpemagaytical ly 1,4~
acceptable salts Is available in Rem ngt on' S
RHaretdeelrReraY L Sci ences EMAcR™PEBMCEBYIPNCY!1901). Ast/1/2-
: t "fr rs -
SRSLILE, L SR i ELS SanBtben,
Meﬁﬂ%fﬂ{héwht?yfsst@dmtiybhrmmybf decehseandrtioe heigse
prevent, hinder, retard, or reverse the progressi.on of __.
di seasdi®r t8FRer a&%&é’é’ﬂr @oqoélpgynb?%}féd?%pgﬁghé}x&y i?% HMeaning

monovalent (“alkenyl”) and divalent (“alkenylene”)

straight or branched chain unsaturated aliphatic
hydrocarbon groups having from 2 to 10 carbon atoms, eg,
2, 3, 4, 5, 6, 7, 8, 9, or 10 carbon atoms and having at
least one double bond, of either E, Z, cis or trans
stereochemistry where applicable, anywhere in the alkyl
chain. Examples of alkenyl groups include but are not
limited to ethenyl, vinyl, allyl, l-methylvinyl, 1-
propenyl, 2-propenyl, 2-methyl-l-propenyl, 2-methyl-1-
propenyl, l1-butenyl, 2-butenyl, 3-butentyl, 1,3-
butadienyl, l-pentenyl, 2-pententyl, 3-pentenyl, 4-
pentenyl, 1, 3-pentadienyl, 2,4-pentadienyl, 1,4-
pentadienyl, 3-methyl-2-butenyl, l-hexenyl, Z2-hexenyl, 3~
hexenyl, 1,3-hexadienyl, 1,4-hexadienyl, 2-methylpentenyl,
1-heptenyl, 2-heptentyl, 3-heptenyl, l-octenyl, l-nonenyl,
l-decenyl, and the like.

The term "alkynyl group" as used herein includes
within its meaning monovalent (“alkynyl”) and divalent
(“alkynylene”) straight or branched chain unsaturated
aliphatic hydrocarbon groups having from 2 to 10 carbon

atoms and having at least one triple bond anywhere in the
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what soever. By a "candi date conpound” we include can
be any nol ecul e or conbi nation of nore than one

wodoeawd4el Exanpl es of "candi date conpounds” negT/SG2005/000105

i nclude syntheticsmall nol ecul e agents, chem ca
conmpounds, chem cal conbi nations, and salts thereof as

walrboas diatiw.al PEKLEpTEs, osuch asmyll antowxd r dntiude but are
O her nol ecul es that can be identifjed usin

t he

seteddsnidgfed heoi mibnvdn i HRPERRY B ot eiﬁeuzﬁaygept%-@&tynylr

r tS,H | I des, nucl el chd - -
orﬁggﬁgélgogﬁggégﬁdarbgh§§rg gs? %ﬁgggxéfipiﬁép%%%ynyl' !
aklenylli, pi dmdehilaeintgsiyll,n a lphefpdymed ,enb@diemityryl,  1-
i brary of conpounds may be screened. used_.herein
PﬁéYP§ﬁw1QE@ﬁﬁM@ﬁlngﬂ’ﬁéﬁﬁg”"ﬁhb Udihg; 5b(§h%Ee fixe.
necesgle | Yo SR @y og¥ar abrOR&afaritte ¥QEH as “halide” or
“conprising”, such as "conprise" and "conprises”, have
chededpordi ngisedarhede®antA§SrsThts, foroadia®pl e cyorine,
§o Qsi ti_on Epgﬂgkgsing" X may consi st exclusively of

a1 lﬁﬁyaﬁﬁkl € one or nore additional conponents. A
S usedhRergirm rhekber "mboustdd iherdie comfexs ob straight
concentrations of caonponents of the formul ation

Oppiical 19 meARINGNECS, GHLIGIATT (HEOW At ed HAIBLSprdicTude
g_‘%&lh%%i)d%/ %E%Ogoo Ofn_tg}?oz%)@}}’ed i\é%{p;fg)pow,e t¥ptcBlit¥xy, and

at ed “val ue,” nore ically, +/- 2% of
tthe dtidteed val ue, even nore typically +/- 1% of the

ot B dss S Even 0 SLXPLEBLLY L BB LA neans
@ﬁ@ngﬁﬁﬁstﬂawhich this term refers may be unsubstituted,
or may |Dbe substituted with one or  more groups
independently selected from alkyl, alkenyl, alkynyl,
thioalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
halo, carboxyl, haloalkyl, haloalkynyl, hydroxyl, alkoxy,
thioalkoxy, alkenyloxy, haloalkoxy, haloalkenyloxy, nitro,
amino, nitroalkyl, nitroalkenyl, nitroalkynyl,
nitroheterocyclyl, alkylamino, dialkylamino, alkenylamine,
alkynylamino, acyl, alkenoyl, alkynoyl, acylamino,
diacylamino, acyloxy, alkylsulfonyloxy, heterocycloxy,
heterocycloamino, haloheterocycloalkyl, alkylsulfenyl,
alkylcarbonyloxy, alkylthio, acylthio, phosphorus-
coﬁtaining groups such as phosphono and phosphinyl, aryl,
heteroaryl, alkylaryl, alkylheteroaryl, cyano, cyanate,
isocyanate, -C(O)NH(alkyl), and -C(0O)N(alkyl),.

The term "hydroxyl" means —OH.

The term "thiol" means -SH.

The term "cyano" means -CN.

The term "nitro" means —NO,.

The term "amino” means —NH,.
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be disclosed in a range format. It should be
understood that the description in range format is

woredoel1y44b0r conveni ence and brevity and shoul dPEDSGH®5/000105

construed as an inflexible linmtation on the scope of
t he di scl osed ranges. A s used herein, the term "al kyl

gr OUPThENELYAES hWitehioh tioh® rRARI W Maeyhh eMéans an atom of
("al kyl ") and dival ent ("al kyl ene") straight chain or
sny@nchéemenai n oshewr attddhl i FHEROR gPBupBYARPPRE-f r Spamples

Q garhon aLons,, eg, 1,2,3,4,5, 6,7,
%ncgﬁé ﬁ ?0 gaPBon atons. For exanple, the term

al ky! Thaclwlm "ktllhtldag_]dydt" | krifeed too met hglkglhygroup, as

propyl, 1isoprop 1- butyl - but y| isob |
g@finﬁgtyﬁboﬁﬁyl gqvlggdl%%t %ﬂ l lgﬁ&dether group

tgbﬂ@ﬁhyﬁﬁg lLed SPRENLYE, lgﬁédkyl -S-alkenyl,
penty 1 neth pentyl, 2-methyl pentyl,
SndePBybﬂkynyﬂ 2 ,2- dlnethylbutyl 3, 3-

dInEt§¥F %ﬁé%hyﬁﬁpésdl ﬁh¥%b%%ytn|ﬁ§§?¥%rop3%bggtylbl— or

ethybpertyl ardmat hy! Wﬂﬂdcafl@@lﬁylmonbmmmyldfexﬁhve to ten
2,2- "dinethyl pentyl, 3 ,3-dinethylpentyl,

4
Carbpﬁethw@eﬁ’ttﬂns 1, @X%mﬁ%ﬁﬁw p%rrﬁflyl grpups include phenyl

tg%ﬁ%ﬁﬁvﬂb 9%* %? éﬁf&@¢h¥£ﬁ§ %¥Eon$li§ be substituted

withrlﬁméhyhbumgte Eﬁﬂmiﬂnﬁdﬁnﬂgd Typlneﬂhy$hbptytuents for

oct nony!| he | The t "al I
@F&ﬁDQHQRH%dégciggﬁlﬁqiy mﬁéibﬁ}%%ﬁbvg%gﬁfga&igi alkoxy,
&nﬂlken%raﬁdEY%jy\““Hﬂﬁeﬁ ot ENYhRAE" hndthairghtargl group.
rané¢hed chaln unsat ur at ed ali phatic hydrocar bon

§rempd alrgvi ngr ¥t ogroups i Phe 4 égpaphthyl, and 2-
naphthyl, anthracenyl, and the like.

The term “alkaryl” refers to an aryl group in which
the aromatic ring is substituted with alkyls as defined
above.

The term "carbonyl" means —C=0.

The term "alkylcarbonyl" refers to an alkyl as
defined above bonded to a carbonyl as defined above.

The term "alkylamino" refers to an alkyl as defined
above bonded to an amino as defined above.

The term "alkylsulfoamino" refers to a -50;- group
bonded to an alkyl as defined above and an amino as
defined above.

The term "alkylsulfinyl" refers to a -SO- group
bonded to an alkyl as defined above and an amino as
defined above.

The term "alkylcarbonylamino" refers to a carbonyl as
defined above bonded to an alkyl as defined above and an

amino as defined above.
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2,3,4,5,6, 7,8, 9, or 10 carbon atons and
havi ng at | east one double bond, of either E, Z, cis

w@rotbneasl st er eochem stry where appli cabl e, anp@iYe6EO5/M00105

the al kyl chain. Exanples of al kenyl groups include

but are not limted to ethenyl, vinyl, allyl, 1-nethyl

\2/| nyl :ﬁh;&-lmmenwete&qamﬁé'nyaﬁ agred hyledeipy opefigks to an
- et -1 propenyl, 1-butenyl, 2-butenyl, 3-butentyl,

aryl H%?E%E¥nym?vin%eﬁW€ﬁyﬁ¥:ZﬁﬁgﬁieﬁtyérQ?%%% "enyriomplary

fztBeBheRYl, 1in31peat ad'g%)tbl 2,, 4- penkadiignyl , Z]_a,y‘iilidinyl,
pent adi enyl, 3-methyl -2-butenyl, 1-hexe2yl, 2- hexenyl ,
3sohexedyll, 1py3imédddivdnyl 6 ¥hignydxadifédyll, thiadiazoly,
2- et hyl pent en .1-h enyl . 2- ten - hept; ,

RV BRERNgr - 1R Ry PO e K R T e e f a0 1y,
poradaalkyny! oxaeupzcay lused pereiziryicl udes within

Its neanlnggnnnovalent ("al kynyl ") and. di val ent

("al kyRyl ehb®) sEPBFGKE orObran cH FPRms¥t ur sty term
aEB@EﬁE%Qe&Mﬁ%ﬁga%QQP G4BT A NG ramat tackth  including

carbon atons having at | east one triple bond
aaymheretiert heoar bdadohailst rExdep es dhcdiudasy| contacting,

royps i nclude_hut are not limted.ta ethynyl,
ORIy , BRI 2 Bty it CThy | 3. bAJIRINY  ©F
%bﬁ%b@i%idkkﬁﬁyﬂwé,iﬂv@ﬁﬂi&ﬁyko tn hexyaylsm, or a surface
met hyl pentynyl, 1-heptynyl, 2-heptynyl, 1- octynyl,
Pyoenyn@pprepyg@ide mRadecynyl, and the like. The term

(o BT s LS, SUGE Senibe LEC o cobalel, Btng  vomn
Medini@.l “Thentendesal kexyiiows used teerieim refters mibce, cats,
%gggtgmﬁorses, cattle, cows, pigs, rabbits, non-human
primates, and humans.

In the context of this specification, the term
“treatment”, refers to any and all uses which remedy a
disease state or symptoms, prevent the establishment of
disease, or otherwise prevent, hinder, retard, or reverse
the progression of disease or other undesirable symptoms
in any way whatsoever.

In the context of this specification the terms
“therapeutically effective amount” and “diagnostically
effective amount”, include within their meaning a
sufficient but non-toxic amount of a compound  oOr
composition of the invention to provide the desired
therapeutic or diagnostic effect. The exact amount
required will vary from subject to subject depending on
factors such as the species being treated, the age and
general condition of the subject, the severity of the
condition being treated, the particular agent being

administered, the mode of administration, and so forth.

Thus, it is not possible to specify an exact “effective
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chain or branched al kyl oxy groups. Exanpl es i ncl ude
nmet hoxy, ethoxy, n-propoxy, isopropoxy, tert-butoxy,

waeeetibvael i ke. The term "optional |y substitut eRCT/862005/000105

10

15

20

25

30

used herein means the group to which this termrefers
may be unsubstituted, or may be substituted with one

QU SR gr oupg leRdependent | anpelsiciad foaem,al kil , appropriate
al kenyl, al kynyl, thioal kyl, cycloal kyl, cycl oal kenyl ,
h%@ﬁi@m@iV%aprMptwahnaycgﬁbd%%¥?r%bﬁ%él%&4,One of “ordinary
hal oal kyny hydroxyl, a koal . l; ,

B e A R

ni troahkenykd mdreial kyoyd, teictr cheddertdtyciyl the context of
al kyl am no,  di al kyl am no, alkenﬁ%anin , al kynyl am no

giacép%

a@9NCenik2REYRS al RynoyFOmBRYFARP no, © mi npormulations,

a{:%/%f&‘é(ll | Kyl syl fonykexyr heleraendPhalue, more typically
heter ocyct oam no, hal ohet erocycl oal kyl, al kyl sul fen V,
at ky| ear bdnyloxystat&gl vhiloe,agydnehieypically +/- 3% of the

phosphor uscont ai ni_ng ,gr.ou ch, as phospgh
pﬁngﬁgnVP?ugryFPrﬁéﬁgﬁbC%%H%”altéTa?ﬁl?E U Bfated value,
abkyh hebeeoarpdicayanor /cyanats, tixocyanatd, valuel)) Mt even
(alkyl) , and -C §C»N §9|k¥|%g2 . The term "hydroxyl"

meane typicFhéyterm Ot AfoP gn§taspd TRdUfer m

B A
hee eidl staredaniat am odn@ny felrmaknt It hehotithdn kear boderstood
O%hggdrg%gn'dgé%ggkgiohncg%geggdgé)’fé%ﬁggjFES merely for
convenience and brevity and should not be construed as an
inflexible 1limitation on the scope of the disclosed
ranges. Accordingly, the description of a range should be
considered to have specifically disclosed all the possible
sub-ranges as well as individual numerical values within
that range. For example, description of a range such as
from 1 to 6 should be considered to have specifically
disclosed sub-ranges such as from 1 to 3, from 1 to 4,
from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc.,
as well as individual numbers within that range, for

example, 1, 2, 3, 4, 5, and 6. This applies regardless of
the breadth of the range.

Brief Description of the Drawings
The accompanying drawings serve to explain the
principles of the disclosed biological studies. It is to
be understood, however, that the drawings are designed for
purposes of illustration only, and not as a definition of
the limits of the invention.
Fig. 1 is a graph plotting the survival of US1392

yeast mutant cells treated with the compound (IX) and in
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The term"thioal kyl" refers to an alkyl group, as
defi ned above, having a sul fhydryl or thioether group

wa@taaamael t her et o. Exanpl es i ncl ude -S-al kyl, PCT/SG2005/000105

-S-al kenyl, and -S-al kynyl. The term"Aryl" refers to

a nonoval ent nono-, bi- or tricyclic aromatic
mpdocanboscoetesthes ofitfh ve t disehosedboambpdgmanonsof the
Exenpl ary aryl groups include phenyl and naphthyl. The
z%ﬂﬂeqﬁ%ﬂﬂq can optionally be substituted with one or

more suRsti tuenisictypimal sdsiddtuencadigfertiit  and  cell
groups include al'kyl, hal oal kyl, heteroal kyl al koxy
hbilvo,sioyc| enbkykishetfer GaAgrtape ayRASier Caryis gisapted with

R o R TR o e B o Wihetosed
"aldRientef ers to an aryl group in which the
aromatic ring is substituted wt S defiqu

| . h _al kyl s .
above1ElQWm§t@ﬁ?ﬁ@%%rB%%yﬂiSﬁﬁéﬁgt}egéPn?ﬁgsﬂgrﬁ wild-type
kjﬂ%%@c?%f&%“@fﬁéfgfrﬁiﬁﬁ 8bmpbkdbisasndef bred s3kAM&r to the

onded to a carbonyl as defined above. The term
;fﬁ%?%anindbmpﬁundsto a@nal kylwhischdef i bl abgvat exhibit
onded to, an am no as defined above. The term
" R Ve 1 AG et E Y% a - S2- group bonded to an
al kyl m@gy defs ngdpabeye pagdsanem@hto ¢ defd nednabage. of the
The term "al kylsulf inyl" refers to a -SO gro
BLOMRQUND dAXal Kyd BYAdercheangbdv@nshdPin

RAD53 phophorylation in accordance with a disclosed

up °,
ak induces

embodiment. (Cyc denotes cycling.)

Fig. 5 depicts cell division and growth of mecl-I
cells treated with the Compound (IX).

Fig. 6 depicts survival of wild-type and replication
checkpoint-defective cells treated with the Compound (IX).

Fig. 7 depicts growth characteristics and cell
division of HeLa cells treated with the Compound (IX).

Fig. 8 depicts the effects of treating immortalized
and metastatic cancer cell lines with the'Compound (IX).

Fig. 9 depicts the effect of treating mouse p53-/-
knockout cell lines with the Compound (IX).

Fig. 10 depicts the effect of treating a Candida
albicans strain with the Compound (IX).

Fig. 11 depicts the effects of the Compound (IX) on
the ATM/ATR pathway and the CHK genes in Hela cells.

Fig. 12 depicts the apoptotic effects of the Compound
(IX) on Hela, U2-0S and p53-/- cells treated with the

Compound (IX).

22



10

15

20

defi ned above. The term "al kyl carbonyl am no" refers to
a carbonyl as defined above bonded to an al kyl as

waledocnedenbove and an am no as defi ned above. TPET/86€2005/000105

"heteroaryl™ as used herein refers to an aryl noiety

havi ng one or nore heteroatons. Exenplary heteroaryls

i ncl ude pyrropgltaitibidapalsylospre difnEmbddimentd Yl ,

pyrimdinyl, thienyl, furyl, thladlazoly, pyr azoyl ,

|soth|%>2@mylar17h| alp@I—ylllml(ﬁ%élﬂol%ﬂl‘boql#ﬁl% | 9F, a composition

pyridazinyl, l, .a 0
OT%ISéI% en hﬁé%hggﬁdﬁkar#%ﬁ%ﬁgélﬁgmpgﬁgdg ol of

\&ﬂhiﬁi@ﬂﬁgobdﬂﬂnpfdﬂiﬁermﬂimhngn"mﬁngubﬂdﬂéeamd will now

"adm ni stration", includes contacting, applying,

de% i 9635 H9S®- provi di ng a conpound or conposition of

the i nmeattRhehPo20 %%ms%mprqrsl%gq?y fﬂ%ﬁﬁdoytr?em/ the active

appropriate neans . In the context

spmnpdmnd$|oa$ t@escb®ﬁ$dnahﬂa¢lnln@¥@dbst wYhewexicity in

n1tat|on r at S I SESs 1y
c%%% pitg: c?%ﬁ%f?sgﬁﬁ%ﬁﬁhu%%g %%?ﬁaté%ﬁ ca%g% %ell' lines.
|Abé$¥d£@@1§xttﬁé b@tﬁ#ﬁﬂﬁbﬁp@ﬁddQndleEokéﬂWMereln can be
"treatnment”, refers to any and all uses which renedy a

diseds@Sst ank 1ERNgRApt TR Hr @ht 26 h@fé‘slt%}q%néﬁtents for
ngﬁuéfgfﬁat95n°£89ﬁ£hﬁ§ revent, hi nder, retard, or

reverse € progression o disease or other

undesi rabl e synptons in any way whatsoever. In the

context of this specification the terns
The active compounds

The active compounds may be represented by the

following general formula (TI):

Ry

(1)

and the pharmaceutically acceptable salts, individual

isomers and mixtures of isomers thereof,
wherein
X, X' and X'’ are independently O or S;

Z is N or P;
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"therapeutically effective anmount” and "di agnostically
effective anount”, include within their neaning a

wa@edobileident but non-toxi c anount of a conpoundP@r/SG2005/000105

conposition of the invention to provide the desired

t herapeutic or diagnostic effect. The exact anount

requi mgd wisl | opripdadiomasnudj ecs t selabfedt dependitige group
on factaors such as the s}Peci es being.treated, the a}%rfeionally

s sgeitend ot i by tHPSubieEd ¢he FryP
he Gandiddpn being freaied, theanaiay ar sapelituted Cooq

t
bei'ng adm ni stered, the node of "admi nistration, and so
fadnidymy IThusptitorizsl Ijot posstiidlutad <peei f3lker¥exaptionally

"effectivea nt". However,. for_an ' c ,
agb‘&sgﬂﬁ% " 1f@ct4‘?%oaaﬁ§bln’t " %%/i’%rgéiég er%ﬁﬁgai‘g?ted Cs-10
Qg 10f epediiRamy 15Ki Isudst itthe eal t Cyshnga Dy yarplf i neptionally

experimentation. "As used herein, the term"about", in

tshib ddritudsad ofCiconcaney NHHY of RickRivheh! s BiPthetuted Ci-e
f grnul at i o typi cal | yoi&ans; 1+ - 5% ofgibhe: st ated Cio
\?glk[}r'léi,caar#obre l)/pi cally %7 - 4% ofyt he st ast ed val ue, nore e
taniydald Y orlamid®e of the @haCedaViylsulfbngltypi cal¢ytionally

+/- 2% of the stat alue, eyen.nore typically +/- 1%

S SR el ok LAEBOBN B0y SRy . iRt buted
Heddi® (quat?@, YA} e hBreughouhat Bigsndi $6/-08r eritro, amino,
certal n enbodi nents nmay be disclosed in a range

ffoymmtl,, landghdwlelbe understood that the description

in range torngt i ely f c eni b .

| ddi d &td ONF i t BRe Sg@Papoicotza sdiise asechydmypsn, optionally
Accordingly, the description of a range s{lggjcgdbg~ 2lkenvl
substituted Ci-10 alkyl, optionally subst 2-8 vl,
optionally substituted Cz-g alkynyl, optionally substituted
Ci-g alkoxy, optionally substituted Ci-6 thicalkyl,
optionally substituted Cs-i0 aryl, optionally substituted -
Ce-11 alkylaryl, optionally substituted Ci-g alkylamino,
optionally substituted Cj;-¢ alkylcarbonyl, optionally
substituted Ci-g alkylsulfonamino, (C;—Cg)alkylsulfinyl,
optionally substituted Ci¢ alkylcarbonylamino, optionally
substituted hetero(Cs—Cio)aryl, hydroxyl, halogen, cyano,
nitro, amino, formyl, and thiol; and

--- indicates an optional double bond.

In one embodiment, X,v X’ and X'’ are independently O
or S. In one embodiment, X, X’ and X'’ are all O.

In one embodiment, Z is N.

In one embodiment, Ri, Rz, Rs3, R4, Rs, Rs Ry, Rg, Ro,
and Rjp; are independently selected from the group
consisting of optionally substituted Ci; alkyl, optionally
substituted Cs_g alkenyl, optionally substituted Co_g
alkynyl, optionally substituted C;-4 alkoxy, optionally
substituted Cj;-s thioalkyl, optionally substituted Ce-g
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consi dered to have specifically disclosed all the
possi bl e sub-ranges as well as individual nunerica

wQ adogassded t hi n t hat range. For exanpl e, descriPpCT/66G2005/000105

a range such as from1l to 6 should be considered to

have specifically disclosed sub-ranges such as from1

£9v3,, bpeALhatiay4 subkemriited 5C; o ramk¥laaryd ,, fapomonally

2 to 6, from3 to 6 etc., as well as |nd|V|d%9I,

subBsisuiedhi f1uharlkaAglincer SR4ApRelly & spbstituted Cig
; Thi s appl. r dl ess qf th ~

8%i¥%g%?gﬁ§g?’8rief D%????Ef?%ﬁ;of theq%¥%ﬁ?ﬁ82§$ﬂe Cr-s

agggeanyfongmdhaw ngs (Serve to eddydisultfierspli nci gidsionally

of the discl| osed bi0|qﬂ%§fl séudi s..lt is to e optionall

§HBSCLHSEY hoaver, THEP ARG are 8ESS gn&F Y

s@ﬁ%@%%%sfh‘éztﬁgo:(!éﬁ?—t@fél@jﬂlgmy, and not as a

2o
ge inition o imts of the invention. Fig. 1 is a

gr aph Ipl cind ngnbe@dimenti vBL, oR2USR302RyeaBs, nfitanR7, Rs, Ros

cells treated with th d [ [
£8C0r d3ice WS h éngﬁggpggggggﬁbo%%%%%?ggf tﬁe the group
icventsang KY.opk tepiTly Bdstonteatl Opasaldydnt ardionally
cel | division analysis of wld-type yeast cells, .
Sratad Wich t fee COMECIEY X1 X) CEBAEBGHAY n SRRBFHEREED  Ca-s

\gcllts]%rnl di S%:ﬁa%ﬁ% agwdiéﬂ%gtiacﬁéﬁ &, depiLitieBNA optionally

buti on anal ysi's of wild-type yeast cells treated

| wiuds tdonpeund<Cit hattiateakkyd } ar opbipheldwt i wabstituted Ceg

SO opt 108211y "800k BRA DL, AU Y LUK SE A 1St s onat1y
substituted Ci., alkylcarbonyl, optionally substituted C;-2
alkylsulfonamino, (C1—Cyq) alkylsulfinyl, optionally
substituted Ci-2 alkylcarbonylamino, and optionally
substituted hetero(Cs—Cg)aryl.

In one embodiment, Ri, Rz, Rs, Rsa, Rs, Res, Ry, Rg, Ro,
and Ryp; are independently selected from the group
consisting of optionally substituted Ci;-4 alkyl, optionally
substituted C,.s alkenyl, and optionally substituted Ciz4
alkynyl.
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Fig. 4 depicts neasurenment of the binding of the

COVPOUND (I X) to DNA and one neans by which it induces
WRAG304hophoryl ati on in accordance with a di se¢DS€2ZN05/000105

enbodi nent. (Cyc denotes cycling.) Fig. 5 depicts cel

di vision and growth of nmecl-1 cells treated with the

Compoud Ch¥) enfd@tirerdepi éhe sWoripAAindf hdd d-dhepe general

and replication checkpoint-defective cells treated

wiotrmutlige (Cdnpound (I X) . Fig. 7 depicts growth

characteristics and cell division of HeLa cells

treated wiith the Conmpound (I X) . Fig. 8 depicts the

effects of treating imorgalized and nmetastati c cancer

cell lines with the ConmpoUtth(1X) . Fig. 9 depicts the

effect of treating nouse p53- ockout cell lines

with the Conpound (IX) . Fig. 10 fBts the effect of

treating a Candi da al bi cans stg4ain with the Conpound

(IX) . Fig. 11 depicts the effegcts of the Conpound

(I1'X) on the ATM ATR pat hway and the CHK genes in HelLa

cells. Fig. 12 depicts the apof i coeffects of the

Compound (I X) on HelLa, U2-¥§ 53-/- cells treated

Enbodi ments Exenpl gy, nondlimting enbodgnents of a
conposi tion conpri st z 1al 2
conmpounds capabl e of Qqroliferation in
targeted cells will nowibe dis¢losed. {The inventors

have surprisingly foung i i

In one embodiment, the compound has the general

formula (III):
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conpounds as disclosed herein exhibit cytotoxicity in
vitro to certain fungal col onies and cancer cel

wo 2owedo44éccor di ngly, the active conpounds di scP@E8G2005/000105
herein can be used as antifungal agents and as
anti cancer agents for admnistration to mammal s. The
act i vergcompunds g ettt ve wanpaitigsoury leas the general
represented by the follow ng general fornula (1) : and
tfermhsa nbE@ut i cal |y acceptabl e salts, individual
sonmers and m xtures of isonmers thereof, wherein X, X
' and X' are independently O or.S; Zis Nor P ;R3
is optional and is sel ect fromthe group consisting
of optionally substituted |0 alkyl, optionally
substituted C2_8 al kenyl, optiowxaldy substltuted C2-8
al kynyl, optionally substituted Bb koxy,
optlonally substituted G _6 thidal kyl, optionally
substituted C5-10 aryl, optionagfly substltuted C 6-1i
al kyl aryl, optionally substi t utled G _6 al kyl am no,
optionally substituted Cio6 al-Rylcarbonyl, optionally
substituted C _6 al kyl sul fgram no,
(G -Co)al kylsul finyl, optiognally spbstituted G -6
al kyl car bonyl am no, option IIy sub.tltuted hetero (C
4-C10 )aryl, hydroxyl, 3., hitro, amno,
fornmyl, and thiol; i R , RO, and RiO

of hydrogen, optionally N
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substituted G _i0 alkyl, optionally substituted C2-8
al kenyl, optionally substituted C2- al kynyl,
wepidcamabi y substituted C -6 al koxy, optional | BCT/SG2005/000105
substituted C -6 thioal kyl, optionally substituted
Cs-10 aryl, optionally substituted Ce-ii alkyl aryl,
opti ongh | Yorsalbsdiib sl e - 6 @Kyl @shipwundpthanaltlye general
substituted C _6 alkylcarbonyl optionally substituted
Gemnalky (¥t f onani no, (G - CB)aIkyIsqu inyl,
optionally substituted G _6 al kyl carbonyl am no,
optionally substituted hetero (C 4-G 0).aryl,
hydr oxyl, hal ogen, cyano, jnitro, am no, fornyl, and
thiol; and indicates an optirepal double bond. In one
enbodinment, X, X' and X'' a [ degendently Oor S
In one enbodinent, X, X' and ee all . In
one enbodinment, Zis N . In one ¢nbodinment, Rl, R2,
R3, R4, R5, R6, R7, R1 R > an¢d R 0 are independently
sel ected from the group consistding of optionally
substituted G _8 al kyl, gbstituted C2-8
al kenyl, optionally subst i al kynyl ,
optionally substituted Cl-4 al koxy optionally
substituted C _4 thioal kyl,] optionally substituted
C6-8aryl, optionally subs Q. al kyl aryl,
optlonally substituted : '

Cl-4 alkylsulfonan1no S gtl finyl,
optionally substituted C &l kyl té bonylanlno and
optional |y substituted hetero (Q/}Ce) aryl. In one
enmbodinent, R, R, R3 RRs R 7 Rs, R,

In one embodiment, the compound has the formula (VI):

(VI) .
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and R o are independently selected fromthe group

consisting of optionally substituted G _6 al kyl,
wepidcamabi y substituted C2-6 al kenyl, opti onal PET/SG2005/000105

substituted C2-6 al kynyl, optionally substituted G _2

al koxy, optionally substituted G _2 thioal kyl,

opti on@al | wridibsdnidad BeeGe- 7 why| ,capidundl Iyvas the formula

substituted Cl1-2 al kyl am no, optionally substituted

GVEDal kyl carbonyl, optionally substituted G _2

al kyl sul f onam no, (C 1-C4) al kylsulfinyl, optionally

substituted G -2 al kyl carbonyl am no, and optionally

substituted hetero (C 4-Ce) aryl. In one enbodi nent,

R, R2, R3, R4, R5, br R7 R, R9, and Rio are

I ndependently selected fromthe gro si sting of

optionally substituted G _4 al kyl, optywgnally

substituted C2_4 al kenyl, and optional substituted

C2_4 al kynyl.In one enbodi nent, thgycpnpound has the

general formula (I11) : In one enbodirfent, the conpound

has the general formula (I11) :In ong enbodi nent, the

compound has the general fornul*\~ NP . In one

enbodi nent, the conpound has the oeneral ffornul a (V)

In one enbodlnent t he compound h ormula (V)

(VI) .In one enbodinent the co --und has the formul a

(VMI): (M1) . In one enbodi ' pagnd has t he

formul a

(VII).

In one embodiment, the compound has the formula

(VIII):

HsC 0
8 CH;
HaC
0 N o
(VIII).



(M) = (M11) .1n one enbodi nent, the conpound has

the formula (1 X) (IX) In this enbodi nent, the conpound
wotoobao4rel a (1 X) has an | UPAC nanme of 2- PCT/SG2005/000105

(oxiran-2-ylmethyl) -1Hbenzo [de] isoquinoline-1, 3

(2H) -dione . The trivial name is 2-nethyl epoxy-I1, 8

napht ha| & et disheetpodhsesbepsaydbragotheuidgmula (IX) :

selected fromthe group consisting of: 2-

(2-oxiran-2-ylethyl) -1Hoenzo [de] isoquinoline-1, 3

(2H) -dione; 2- [(3-nethyloxiran-2- yl) methyl]

-l H benzo [de] isoquinoline-1, 3.(2H) -dione; 2-

[ (2, 3-di met hyl oxi ran-2-yl) et -1 Hbenzo [ de]

i soqui noline-1, 3 (2H) .-dione; Z- (oxiran-2- ylmethyl)

-1, 3-dioxo-2, 3-dihydro-I|H bgnzo [de] isoquinolin-5-

yl nitrite; and 2- (oxiran-2-ylnmethyl) -1, 3-di oxo-2,

3- di hydro-|1 H benzo[ de] isoqul noline-5,

8-diyldinitrite. It hasOfeen pri®i ngly found that

utility as potent antican antifungal agents
Particularly preferred #ctiwe ds that are
anticancer and antifurjgal agents are|conpounds
conprising a 1 ,8-naphthal am {y and an epoxi de

: nt hesi s of Epoxy
1, 8- Napht hal am des The coOr di scl osed herein may
be synthesised utilizing knonwn net hodol ogi es

di sclosed in texts well knommIXb those skilled in the

art S%ﬁp %ﬁi@dga C%lmen éhe compound of formula (IX) has
an IUPAC name of 2-(oxiran-2-ylmethyl)-1H-
benzo[delisoquinoline-1,3(2H)-dione. The trivial name is
2-methylepoxy-1,8 naphthalamide.

Other embodiments may be compounds selected from the
group consisting of: 2-(2-oxiran-2-ylethyl)-1H-
benzo[de]lisoquinoline-1, 3 (2H)~-dione; 2-[(3-methyloxiran-2-
yl)methyl]—lH—benzo[de]isoquinoline—1,3(2H)—dione; 2-
[ (2,3-dimethyloxiran-2-yl)methyl]-1H-
benzo[de]isoquinoline-1, 3 (2H) -dione; 2—-(oxiran-2-
ylmethyl)—1,3—dioxo—2,3—dihydro—1H>benzo[de]isoquinolin—S—
yl nitrite; and 2- (oxiran-2-ylmethyl) -1, 3-dioxo-2, 3~
dihydro-1H-benzo[de]isoquinoline-5,8-diyldinitrite.

It has been surprisingly found that the disclosed
active compounds are effective at inducing cell-cycle
arrest and as such may find utility as potent anticancer
and antifungal agents. Particularly preferred active
compounds that are anticancer and antifungal agents are
compounds comprising a 1,8-naphthalamide moiety and an

epoxide moiety, connected by a alkyl linker.
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10

Chem stry, 3rd Ed.; John WIley: New York (1985) or J .
Mar ch, Advanced Organic Chemi stry - Reactions,

wok@hami4sns and Structure, John Wley & Sons, MNeWSGmok/(p00105

1992. Cenerally a 1 , 8-naphthalic anhydride (111) and
an epoxy al kylamne (1V) are mxed in an organic

SOy vERds 1% Xb I EpaR¢ 1eh-Neppdhhoapiadyce the active
conmpounds .~ An EXenplary schema for the synthesis of

conpdiiRl (39UPounads f&iFehRsed (|hayeixp pEX) The synthesised
£aL 1 i I and t

reac}fjg%itné Q@OI?VZ“Z-I“E% y aﬁeéip?%%ds%uaﬁﬁy lE%F}(tS well

rieastants thxée akdl(kXBinatdeused isuch sadi ddveneedi Organic

ahiaht Eyeote e rIaA | DA BdmpaaturtoTs | (Loes) or 7.

Qenes) IZXHQH‘H%Q t®-JnPfe @Hé@ﬂb@g?OUS'B’eéhﬁ&MéheMechanlsms
boiling range of the solvent. An organic solvent is

uzred $1éruqt‘ézﬁr@x|ﬁghneﬂelam§ goxa) HAW {pPxBy 1992.

Exenpl |c sqgl went it hang

di nmet h@%%o]?%r‘g ?ld|8531n3’ r%lerﬁcpxt u?ﬁ@’d le@.lreeof(IIIIrz and  an
m@éﬁyr@i}@ﬂmﬁlr@nt Ivt)heameganizeéoli/rentan sorganic solvent
tol ueneethanol in a 4;1 ratio., The mxture is refluxed

dhEr FeER t BREd ref%]ruﬁ%njﬁPeerUﬂﬁ nE %y@p ive compounds. An
eva&g?ié)lgydagg emgh%orresﬂﬂé'g‘%n%é@ﬂé eokS o E‘b@l‘h@d @) is as

e reactant napht hal i ¢ anhydri de
(chlAyows a
0] o 0] o
+

H,C

NH,

(IXa) IXb

6]

o N 0
-H,0 .~
Toluene/Ethanol
(IX)
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known conpound and can be purchased comrercially from
a chem cal supplier such as Anshan H FI Chem cal Co.

wae@enb44€hi na. The 2-nmet hyl am ne epoxi de (| XB) PCHARGH®5/000105

synt hesi zed by heating 2-net hyl epoxy (1 UPAC
2-nmet hyl oxirane) at a tenperature in the range of
60C-80C in the presence of aqueous ammobnia (NH3) at a

pressure of in the ran e of, 1- kPa) . .
2- et r?&heepéﬁycﬁﬁatm—&l c‘o?mi? &’%&)g\?ill bF’é?lVfiﬁi‘rfje and
aﬁmzy C Cormﬂ{g/]
0 he lj:n% g[}g$)25§%fb ﬁé}:lﬁggag?ﬁggﬁlﬁ%%lemem cal 1y, the

Gorguarantd | mTKAOi ofin@saki&B)Japan. T$rd cdmpoands{edghiometric
can be converted b¥ con nti onal et ho,gls |n1C8ef Y|

oA e T 2 PREPSEnG Fo st | R UBT G Rt Py Ky WY may be

Bt ddbsudd de range. Active Corrpound Sal ts In sone
forms, it will be desirable to fornulate the active o
conpolfies rﬁaﬁhapﬁa&eﬁjﬁﬁﬁﬂ%ﬂt{%%céépt%bl @egﬁlrlalf o?lﬁ?m 0°C to

eI, 1y v, e gy angd f +th
glloav(gfl 1Y |r{ L‘is\eooo}‘?tfo}tJ r%%cﬁg an active lcPr ug That is ©
caglatdret of bei ng assi m I ated readily. The active
conmpounds form, phar maceutl cal Iﬁgggc?ﬁot abl e glx&%gwl Jt:gactants

both dHyaRFE2RAE iTHOTHRAF ¢ 1&ci YFabF &L

P&l ol 9glicalivg )t ol }?{(éﬂhﬁﬂaﬁ(}' S of@fi Satd1 &R PRt iR ag€hanol,
organi c and inorgani c acids, such as hydrochloric,

stinfeirti ], £ phogplde i c, t@b@%m% and rinelxigxees c, tlh%ﬂ?%@fc In a
Sﬁ%qé%%%qﬁ f g%éﬂod%ré ur%rr%alr IOC ’S’UCCJ%QFAIE::?C assc@fxpé& nﬂ el €oluene-
HUEHONItn a 4:1 ratio.

The mixture is refluxed and monitored, for example,
by thin-layer chromatography. The resulting mixture is
filtered and evaporated.

The reactant 1,8-naphthalic anhydride (IXA) is a
known compound and can be purchased commercially from a
chemical supplier such as Anshan HIFI Chemical Co. Ltd of
China.

The 2-methylamine epoxide (IXB) can be synthesized by
heating 2-methylepoxy (IUPAC 2-methyloxirane) at a
temperature in the range of 60°C-80°C in the presence of
aqueous ammonia (NH3;) at a pressure of in the range of 1-2
bar (100-200 kPa). 2-methylepoxy and NH; are commercially
available from a number of sources such as The Dow
Chemical Company of the United States of America or
Sumitomo Chemical Company, Limited of Osaka, Japan.

The compound (IX) can be converted by conventional
methods into further derivatives so that the substitution

pattern may be varied in a wide range.
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sul fam c, benzoic, tartaric, panoic, and the |Iike. The
salts are prepared by contacting a free base formwth

wa@rooequi4erl ent anount of the desired acid in tP€r/SG2005/000105

conventional manner. The free base forns may be
regenerated by treating the salt formw th a base. For
exaipree, Cahiparied agpies base sol uti ons nmay be

utilTized. DiTute aqueous s d d [
car borfdt eso%?n*rﬁﬁiﬂ&graﬁ& §’&31(1u i %%g%%}%f% g Ierghdate the
3{&&}&%0 r§o &ﬁstms HHEﬁQééutIBQlfLS/eﬁcfé@@QafoQ@T%alt form,

ffer elr res ective salt forns sonewhat in
mﬂ@umllghystlocaim}pr@pertﬁf@s §9énba§1§cﬂ ubRdi tBiqayailability

poI r,.solvents, but th | t ryw.s yival gpt

R ER FSHia 08 e PasrFlr s Mo it B peing
t%lﬂm(&pr};eg&ﬂ}actlve corrpounds can exist in
unsol vated as well as solvated forns, includin

hydr at®e f@fﬁ*ﬁaave SEERPSRRES T SPRE @P%ﬂ%@%ﬁ%ﬁé’w&&ﬁ%taﬂe
; 08 Ry d t%r Bkéggﬁer'gﬁdtolﬂéf g¥hib cids. Suitable

ysi ol ogi cal y acceptabl e sol vent such as water or

githasniod 1 dRiacatbice utticdaldat eat ceptialsl e foarrsets Thermation are
active, conpognds, di scl osed hergl n may_i.ncl ude dr 1
QA F ongFphaiicitical 2E4PPr er %lf BxcPpi eﬁ}y Lgfeploric,

|, pEdE£d on, pHEp el dde Liderc redi od #iad, agedSic, malonic,

phar maceut i cal agents, carriers, adj uvants, etc.
Babbtebiof Swlbbl e PRATEGEUtTEF LTS @%CQJ?mQJ'de maleic,

RRospiRt s prbLel ed; 8 thfme' Ut LORS . Wahefu qﬂs@lromc,

er emJ S| ons varilous 't pes o
agentsmic, ben201c, tartaric, pamoic, and the llke

The salts are prepared by contacting a free base form
with an equivalent amount of the desired acid in the
conventional manner. The free Dbase forms may Dbe
regenerated by treating the salt form with a base. For
example, dilute aqueous base solutions may be utilized.
Dilute aqueous sodium hydroxide, potassium carbonate,
ammonia, and sodium bicarbonate solutions are suitable for
this purpose.

The free base forms differ from their respective salt
forms somewhat in certain physical properties such as
solubility in polar solvents,. but the salts are otherwise
equivalent to their respective free base forms for
purposes of the invention.

The active compounds can exist in unsolvated as well
as solvated forms, including hydrated forms. Such salt
forms of the active compound can be provided or mixed
prior to use with a physiologically acceptable solvent

such as water or ethanol.
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sterile solutions etc. O her suitable pharnmaceutica
carriers are described in Rem ngton's Pharnmaceuti ca

w®eioenersy Mack Publishing Conpany, a standar dPCT/SG2005/000105
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reference text in this field, or in U 'S. Pharmacopei a
National Fornulary, 1857-1859, (1990) . Conpositions

CORPrhatogt s8I gapkepsabas bertoensl ated by
conventl onal nethods. Mbde of adm ni stration

Adni ni BR? aBrSA Vet eHEPARRdYeddsmpBaRts istibskay include a
hel 8t { Sn T - 0A utiitAN GRPELRET e excipient, and in
phar maceuti cal “conposition, can be carried out via any
odddieiaccept ady nodeddfudednm npsheat i onmedicinal agents,
pharmaceutjcal |y accgptable neans of .deliyv

. Th
STt S AT A DI Tracatd R Ep? ett. Examples

a$§?p&@bh§bﬂ€athQEmﬁ%%b%§bﬁlin@d#iieﬂﬁﬂ & W phosphate
limted to, oral, nasal, parenteral, topical or

thaffeesdnl sadihai sseauitdrnsr d@EtEEry iU B /m ofuch as
sol | 1 -50l | ophj L ] p of ¢ 1 .Quj ds
d%%%g%aﬁgghséﬁ%%gi%%éageb%%%ﬁgsinc %% té Ié@%ﬁglng agents,
Ssspepsi ¢ or sedntpidnss, soft ebabérc awd thdrie gepldimaceutical
capsul es, powders, sol utions, suspensions,, or .

2@ BEHPET o?ﬂﬂua¢?%&Elﬁﬁ_fe93b!ﬁemﬁqﬁ%qp &bsa%%a¥%?ﬁ%utlcal
S§&{@Q&§sfpﬁkﬁhgpb%bﬁqghﬂhﬁtr@éﬁﬁ@n I R eskaedd9s@geSference
Oral Admnistration In oral” adm nistration of the

ditsxtosid ddtise ftepbunds, dny BeSef f Beeodapgpreia National

R APxE, TR TOBRE o WeDh “as e, A Tohe such

CasFHeErsOfahhBY ABYmbEatBal B§edohttbatidoarnlsnatthsbel. |

gel atin capsules, or they may be
Mode of administration

Administration of the active compounds disclosed
herein, in pure form or in an appropriate pharmaceutical
composition, can be carried out via any of the acceptable
mode of administration or pharmaceutically acceptable
means of delivery. The modes of administration and
pharmaceutically acceptable means of delivery include, but
are not limited to, oral, nasal, parenteral, topical or
transdermal administration or delivery in the form of
solid, semi-solid, 1lyophilized powder, or liquid dosage
forms. The dosage forms include tablets, suppositories,
pills, soft elastic and hard gelatin capsules, powders,
solutions, suspensions, or aerosols, or the like,
preferably in wunit dosage forms suitable for simple
administration of precise dosages.

Oral Administration

In oral administration of the disclosed active
compounds, may be effected by preparing a mixture of the
disclosed active compounds with an inert diluent or with

an assimilable edible carrier, or they may be enclosed in

34



10

15

20

25

30

conpressed into tablets, or they may be incorporated
directly wwth the food of the diet. For ora

wo b@ecapaet i c adm ni stration, the di scl osed actP@ESG2005/000105

conmpounds may be incorporated with excipients and used
in the formof ingestible tablets, buccal tables,

HOhesr capsyl eghethi Xgb3atsuspenpsansés,sybupsthey may be
wafers, and the |ike. Such conpositions and i
resRneRsashs imdio cortietshe et iTReLofUndye ifneprrorated
ajmun wel gh ercent, .selected fro e u .
e o e B B Bt oo T abost 0. BTt ic
aiwcwlniﬁﬁ%abtaibﬁu,t 1%d 0 dibomeio 6090 abioine 2% d¢rgpabods may be
55% and about 3% to about, 50% The tabl ets, trpches
FNIEPREA edidhy EFEIRIER Ty 2% 0 USEHt alth (P form of

f10d éJs\MirlQli]e a @é@ﬁ?Es, aspgeRLliragagarls), agafdids, capsules,
cornstarch, or gelatin; excipients, such as dical cium
pidspihat e; sasgesbhbagr atdyigprgrenvatsysh andokhe like. Such

starch,..potato starch, algiDni Ci d l.i ke; .
IQﬂﬂHQ§ﬂ1%OQﬁMﬂF%. n%ﬁﬁggiﬁnféPgargFg? 5%)%§ln the active
IR AN, agentan saebues Bychasieght apépsenty selected from
saccharin may be added or a flavorinﬁoa ent, such _as
geppesEPRP, Gsnsisttiiht efgr éhputor Ochér My f7ROWFI @5/ about

Vhen the dgsage yait forgyis & capsuliud t 60BY about 23 to

contain,” in addition to materials of the above type, a
ldgpiitd £88 r iatd Aflssutoud® otbeaboatebdal s may be present

o CORNIS 01 L0 Ol e ze Moy Lhe BIUILERl LS Bhe 1ike
GRsUl §5s8BY LR1eAdf edeMét hrehalbhagg:sugar Binketh. As gum
syrup of elixir may contain the active

tragacanth, acacia, cornstarch, or gelatin; excipients,
such as dicalcium phosphate; a disintegrating agent, such
as corn starch, potato starch, alginic acid and the like;
a lubricant, such as magnesium stearate; and a sweetening
agent, such as sucrose, lactose or saccharin may be added
or a flavoring agent, such as peppermint, oil of
wintergreen, or cherry flavoring. When the dosage unit
form 1is a capsule, it may contain, in addition to
materials of the above type, a liquid carrier. Various
other materials may be present as coatings or to otherwise
modify the physical form of the dosage unit. For instance,
tablets, pills, or capsules may be coated with shellac,
sugar or both. A syrup of elixir may contain the active
compounds sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and flavoring, such
as cherry or orange flavor. Of course, any material used
in preparing any dosage unit form should be
pharmaceutically pure and substantially non-toxic in the

amounts employed. In addition, the active compounds may be
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conmpounds sucrose as a sweetening agent, nethyl and
propyl parabens as preservatives, a dye and flavoring,

waowh/1egecherry or orange flavor. O course, aPgT/SG2005/000105

mat erial used in preparing any dosage unit form should

be pharnaceutically pure and substantially non-toxic
ERcbReoRaRWe S amployedushn iaddi-tidkaddie goidpsration  and
conpounds may beincorporated into sustained-rel ease
poapadatiionsand fornul ati ons . Parenteral and

| Nt ARELILANGAl; adll Yt LA O IS, ACA i Pn £OEPRLDGR
di scl 6se erei'n may be adm ni stered parenterally or
i ntrapek t onealilyg. Sedbmpdwmds of ditecldissd osberadmni vemay  be

conmpounds as_free base phar macpl ogi cally accept abl .

SEMIa1SEe el PRFAR B8 A ¥aldr %ﬁFF%ﬁW%%S&ﬁMQ p g fhesons

%#rfqgk?ntdi§éfgsé§ hydioxepr gRlldd 0sgs  free base or
spersions can also be prepared in glycerol, liquid

phlayeeleplow agilicol sceartaiba urssltheret &Rl iprepared in
Ddy Undes capdynarys condi Ligs of, S QLAgECANIS cuch  as

ns contain a preservative to preévent
R rxOMrb 31 d8 s gani e petise oplsar aan e utlistal beorpmepared
suitable for injectable use include sterile aqueoys
$o1 uBILYRSTEOR di $pERAFoNBOAKETEYAFPPe BbVAR §rfo?n#hé“lxtures

EﬁﬂRﬁ?%ﬂ%?“gnpb%&%[awdaéfﬁofﬁfﬁékﬁ tBhestabhe of storage

sol'utions or dispersions. In all cases the form nust
hercst ewsiel, e ahdseusprbpathbiidnso theteitena tpeesewmsytive to
syringability exi nmust_be stabl e under the

ts._1It,
FEFS toﬁsheofql?% & JPECEHE S0 B2 and nust be
preseryRd ﬁ@@kﬁ§&eﬁh§c§@nE@EH@ﬂédEkéﬁléOﬂoninjectable use

include sterile aqueous solutions or dispersions and
sterile powders for the extemporaneous preparation of
sterile injectablg solutions or dispersions. In all cases
the form must be sterile and must be fluid to the extent
that easy syringability exists. It must be stable under
the conditions of manufacture and storage and must be
preserved against the contaminating action of
microorganisms, such as bacteria and fungi. The carrier
can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (for example, glycerol,
propylene glycol, and liquid polyethylene glycol, and the
like), suitable mixtures thereof, and vegetable oils. The
proper fluidity can be maintained, for example, by the use
of a coating, such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by
the use of surfactants. The prevention of the action of
microorganisms can be brought about by various
antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal,

and the like.
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m croorgani sms, such as bacteria and fungi. The
carrier can be a solvent or dispersion nmedium

we@oewbad4abng, for exanple, water, ethanol, pol ypCT/§6205/000105

exanpl e, glycerol, propylene glycol, and liquid
pol yet hyl ene glycol, and the like), suitable m xtures
t her edfopiand vegeiabseratien The proper fluidity can
be mai ntai ned, for exanpl e use of a coatin
q&ﬁf can be

. , by t
Such. 497 dARiRTT 855 LS RhPRY enaite S6F Lo FORH
RAY st 1 Sia%ﬁn-igéﬁ he £ase gfhLHinkReIIS P, byi ddier useopi
of lsurfglct ant sl. e pr?evenfﬁi‘ on of thegplacti on olf pical
nisordgngasicimsasam beebr osghpiabeenthy avakeogn or a cream.
ntibacterial and antifungal en f or ;
b RoBiER Lo SBEEAREF. SRENDIC CBrAre agiqcer8l,  alcohol,
thidmriesal . angbdihe |idkesyTopilcadhAdn nitstiglyesr foes, fatty
topical applications, the active conpaounds can he ,
A thblap tkf xedt n BN oy c TP nd??SHdpteal topical
carsj.e uc a gel.:an Qi | ot .
cc?aelg]}rﬁerrssﬁchtgtlgespi cagl uaer?Ii e ségfr?gll%tdueﬁ wat e%sfg%%%%lr%?l,mltate'
aclohaihy pgropy | egéygbycol , ddtanokl coRoks, polyoxyethylene

triglycerides, fatty acid esters,. or mineral ails. o
@mf’ﬂ}b@sﬁtﬁ e 5tﬁopi%‘al WRbPF 1 er¥PHE | %ﬁré' ets?l&%gttl?m 5% in
I SoR0PYh PRl phtatie kepol etdwd eneon) yesterebhaneucd®5%s anti-
pol yoxyet hyl ene nonol auriate 5% in water, sodium

|airddntsu f humes¥ang swat ek ScanbtY hethkdizegsacndi dle like

terials . such,as anti | ts, hunectants, viscosity
g%asoc? Inilaz%lrk.%e gﬁ']%‘??%elﬁi ?(%g(%?%g may be added if desired.
The cormesicbin@dsstiitcabl euivablepifeat adpipadt radmbmistration

may comprise an amount of active compounds by weight in
the range selected from the group consisting of: about 1%
to about 80%; 1% to about 70%; 1% to about 60%; 2% to
about 50%; and 3% to about 50%.

Topical administration is a suitable administration
route when the active compounds are being used as
antifungal agent for treating a fungal related condition.

Administration dosage

The active compounds in pharmaceutically acceptable
form are administrated in ‘a therapeutically effective
amount which will vary depending upon a variety of factors
including the activity of the specific compounds employed;
the metabolic stability and length of action of the
compounds; the age, body weight, general health, sex and
diet of the patient; the mode and time of administration;
the rate of excretion; the drug combination; the severity
of the particular disease states; and the patient

undergoing treatment.
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may conprise an amount of active conpounds by wei ght
in the range selected fromthe group consisting of:

W@ bmatioés t o about 80% 1% to about 70% 1% t oPEDHRGL005/000105

60% 2% to about 50% and 3% to about 50% Topi cal
admnistration is a suitable adm nistration route when
e iand | R ks airtehdmeipﬂutlseda@enant i fungal

agent for treating a fu related _conditi

n. .
Admi nilst r dt3%n k&%%%ges"]’ﬁgr%\ﬂpg Ycofp8ifids H%ﬁt the active
%ﬁmﬁ&}g | cal Jrqgnéfgﬁptf@lﬂnmfaorm ar gradpbphsl ealdd dFresting
a therapeutically effective anount which will vary
drapmﬂjnmgOEp’oaraeVadl ety loflirms orApePpePsitis ngft ke targeted

L he f
%&%ﬁ%ﬁ gﬁ”l %%%%acleng%ﬁ%ﬂ%ggynkéygga Eg%e compounds

CdHWObads;sé&etag%r&nﬂydmeegbés ganer abnlﬂeahbhs sexsociated
and diet of the patient; the npde and tine

addithi e andasizak Rraqlel%%r%%%t?%ntam%t%ﬁi ugells-

combi ngy everty. e lsar, di s

ot at et o e ne PP aar San hofryg uEility
motrpmmﬂs aBoa tihetapeeti d:laagemmpcvum lbegnflnd utility in

Sty T UL e JEAE RS e sonoms

Yrd et Bk CehhpbhM@S mAPOPLEasi stofl ithe dsargetdtkarch tool,
cells may al so occur. Accordingly, the active

cmpouhdist2ape beinsedtusviment theeaBeshandsBongifti gie DNA
ass Jated t esired proliferation of

A Jtc%t erfl lpe(%g)dpqptgnal |y, the active conpounds may

find uthéiiytivevibmpouhds iofstidneeintdet compoagdbenaysed to

find utility in
reduce the ‘proliferation of a targeted cell.

In one embodiment, the targeted cell undergoes cell
cycle arrest such as S-phase arrest. The arrest may be
reversible or irreversible.

In one embodiment the targeted cell, or one or more
of its progeny, dies as a result of exposure of the
targeted cell to a compound of the invention. In one
embodiment, the targeted cell, or one or more of its
progeny, undergoes apoptosis.

By a “reduction in the proliferation” of a targeted
cell (and similar expressions) we include where there is a
reduction in the number of, or rate of, generation of
progeny cells arising from the targeted cell (e.g. whether
as daughter, grand-daughter, great-grand-daughter cells
etc.). Where, nuclear division is not necessarily
accompanied by cellular division (e.g. hyphal growth), the
term “reduction in the proliferation” may refer to, for
example, a reduction in fungal colony growth whether in

terms of rate or amount of fungal growth.
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controlling the growmh of undesired cells, such as
fungal growh. The conpounds may find utility as a

w0 e®eadqbl t ool , for instance in studying the neChaG2®H00105

of the DNA replication checkpoint. The active

compounds of the invention may be used to reduce the
prolifzey atieru@lscd t acgetiad cehk. dotdne euhm@@mm®$ of the
the targeted cell undergoes cell cycle arrest SH
Steadd Oay reke . eTNG Saeess e el bR r BF&L iy H oF e tTeatment

'Jf%?5¥f%$%§ foangn??@hmﬁﬂpféﬁhféﬁéﬁﬁﬁﬁ 68l bbn®rmal or

Sne for hore of Tts progeny, dies as a result of
expasitesl ofelhe. tSmgeathcethet@nélcﬁﬁpémﬁ@r@ﬁlﬁﬁeeffect of

invention. In one nbodlnent e targete
GHE orCRRIIS | 1Q prBﬁ%ny X%Hg oesggpo% osﬁsfchyfor the

d dPn dduitde pipld f erat i’ damydwidetedileel lare more
(and sim | ar expreSS|ons) we include where there is a
r&ﬁnﬁﬂﬁkﬁﬁlntphe'WWﬁbe@Hﬁl rIo g i veyendtdeicén opf  the

éﬁ;nent}/n&el l&au;ﬁ{]él nﬁnﬁéxﬁ{ﬁ%}ge thdgetfd Cbh- i§§r§eted cells

gra ughter,
gfead - gr and-ldpugitest cebﬂisetcwh)chvweaae nuUMearcheckp01nt
di vi si on is not necess ari | cco ani.ed, by cel | ul ar
cﬁQﬁ%ﬁ%ﬁPR gHe%?%haW §FEwt T e ¢ BdGERCET iRptient

F%&%ééf%@é'@@ gaﬁr%e@@Eéd%eJ(ﬁoe%aﬁﬁbﬁteé extent than
r uctron In funga col ony growth whether in terms of

réie petdendrits ohohungaregroat ealks di feusdadingteidn, in  the
I L e M R e X
f¥oma psel ddisabn@niof oﬂb’ﬂ@é nhvetition.

The targeted cell may be a eukaryotic cell which may
be an animal cell, a plant cell, a fungal cell or a
protoctistan cell.

In one embodiment the target cell is a replication
checkpoint deficient cell which is deficient in one or
more checkpoint pathways, eg Chkl or Chk2 deficient. For
example, Chkl is aberrant in Endometrial, Gastric and
Colorectal carcinomas whilst Chk2 is aberrant in
carcinomas of the breast, colon, lung, bladder, ovary, and
vulva, sarcomas, lymphomas (AML, NHL), and Li-Fraumeni
syndrome (Chkl and Chk2 kinases in checkpoint control and
cancer. Bartek J and Lukas J, Cancer Cell: May 2003, Vol
3, pg 421-429). Thus, in one embodiment of the invention
the cell 1is Check 1 or Check 2 deficient. In one
embodiment the cell is Check 1 and Check 2 deficient.

In one embodiment the target cell is a cancer cell.

In one embodiment the target cell is an amoeba.
Because amoeba lack replication checkpoints amoeba are

likely to be a useful target for the compounds of the

invention.
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unwanted cells. Suitably, the anti-proliferative
ef fect of the conpounds of the invention is specific

wo onoetibaet ar geted cells, that is the targeted PEl/B62005/000105

nore sensitive to the anti-proliferative effect of the
conpounds of the invention than the non-targeted cells

(e.g. I bfet ¥RBOdGRIENS Whehtargehotcedieckpoanttungal cell,
deficient) . Hence, where the patient is a cancer

PGS 3 heeadhcedblus cells are effected to a greater

ext ?ntAé@ﬁ%t@@ﬁﬁé‘té§ meigéﬂsgfoy%eﬁggl s. As

i ndic such an effect

was ober vackive veompotindscofipgendrpX dbrimwda (I) have been
i nvention., The targeted cell may,be.a eukaryotic cell ..
HTEHLAE TS arFiY B6PPotathrant coatl CoheRinga .t Lines.
celd ehvenRbekoCidstanprets. dhatonehenmkediingnt cbfounds and
target cell is a replication checkpoint deficient cel

i etcterajeky crelrted sRecérsSnBrE ERedRFSi O FdiGRtay Prevent
eg. Ch def j ci.ent . '

or T PIR G EhDELPE  ERbcTaly Bihckpe  chac are
et ot ananesi ydd | so Chle?2 chealiporiant daftatenhonmeBoof example,

t he breast, colon, lung | adder, .ovary, and vulv
SHEomE, IYRDHHas TPAMERIRRES T Laknd GFSE dunghf Colorectal
e

n

%ﬁ%ﬂr@né@%hi@@@ Gk KisBasHSe it egkpaidiic GUHAS! of the
a cancer. Bartek J and Lukas J , Cancer Cell: My

2003 stjol c@lonpgluay, 42gaddethusovany onandniygdivisentsafcomas,
RS A0 R B sl e it ane
Cheek 2Zidakkel et . checkpoint control and cancer. Bartek J
and Lukas J, Cancer Cell: May 2003, Vol 3, pg 421-429).

Advantageously, it is expected that the active
compounds can be used as anticancer agents. It is
contemplated that cancers which may be treated include
solid tumors and leukemias (for example B cell, mixed
cell, null cell, T c¢ell, T-cell chronic, HTLV-II-
associated, lymphocytic acute, lymphocytic chronic, mast
cell, and myeloid leukemias, melanoma, fibrosarcoma,
osteosarcoma, neuroblastoma, neurofibroma, sarcoma (for
example Ewing, experimental, Kaposi, and mast cell
sarcomas). The cancer may be one of the bone, breast,
digestive system, colorectal, liver, pancreatic,
pituitary, testicular, central nervous system, lung,
urogenital system or prostate. The tumor may be benign or
malignant, typically it will be malignant. The tumor may
be a primary or secondary tumor and may be metastatic.

The active compounds when administered as anticancer
agents in medicament form may be administered on their own
or in combination with other anti-cancer treatments such

as in conjunction with chemotherapy or radiotherapy.
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I'n one enmbodinent the target cell is a cancer cell. In
one enbodi nent the target cell is an anbeba. Because

wapwehatsback replicati on checkpoi nts anoeba arkCT/B&BI0§/000105

to be a useful target for the conpounds of the

i nvention.ln one- enbodi nent the target cell is a
fungalpgekdiiisuph asypryeastdenidibeAtt ib‘eaomx)rrpanndSn@ﬁspected
Anticancer agents The active conpounds of genera

fefiinfta ern) Hatsobeens f RIRPEET r PRSI eé»‘arres%‘IH3T3 and
iyt neggacen g@ld |ings. 1B | WO ObPserved in  1,8-
con rrp ate e Sact i ve conpounds and structuralﬁy
relpattach Sipecdes tayt btaukednt epoxdale, nmleaﬂam Inr particular,
anel i orate cancers, @artl cul ar)

% acPEPPEBE t bM b ﬁéckﬁﬁ%l%ﬁ‘?‘g rﬁt ttgx&r?ﬁltéate an

GhklevSr #8T 4 ant phia SENdepet st alin Castal, C MIMBT3 and SHYSYSY
Col orectal carci norras whil st Chk2 is aberrant in

calch nomess of the breast, colon, lung, bladder, ovary,

and vu% vgg sar S Iyggh g gﬁ% ? and
Li - Er = L SR083nd RBY r 1 § %Lts i
CheCkplQieDta@’@méOtoﬁpduﬁdﬁcef gBaretrell Fcamdhllaukel) Jvere also
Cancer Cell: My 2003,_ Vol € 421-429)

h

/ﬁﬂ)ﬁ?ﬁagtébusjrlilre‘f‘%rsr%b]e&pe%‘f%%s a‘f‘l?ﬂélﬁct?@e fungi cells,

C&[@Pérgp\fi Crgmﬁl Used 3% anfifANEeLfAgeRLS. £lihghS cells. 1In
conte ate at cancers ich may be treated |ncI ude

g i dwipr s andmpeukdmi a@)()forwceaamsluepBl@eIrﬂglym derind  to
cell ull cell,, T cell,. T-cell chran

Hit\E43 R solPat e TS YrphtRYTi ¢ ac%]taese I y%ﬁ%gytl in  Candida

Crent£ns st cgbborandgtyel Oi ehéeukatiiass mebape@ds have
fi brosarconms,
antifungal act1v1ty and can be used as antifungal agents

for dinhibiting the growth of a fungus. It is therefore
contemplated that fhe active compounds can be used as
antifungal agents.

The inventors contemplate a method of inhibiting the
growth of a fungus comprising exposing fungi cells to an
effective amount of an active compounds. Exemplary fungal
diseases include Candida (e.g. Candida albicans) and
aspergillus.

One skilled in the art will recognize in light of the
present disclosure that although the specified materials
and conditions are important in practicing the invention,
unspecified materials and conditions are not excluded as
long as they do not prevent the benefits of the invention
from being realized.

Screening assay for active compounds

The applicant has demonstrated that IX can cause S-
phase arrest in various «cells including fungal and
mammalian cells. It is envisaged that compounds

structurally related to compound IX will exhibit similar
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ost eosar conm, neurobl ast oma, neurofi bronma, sarcoma
(for exanple Ew ng, experinental, Kaposi, and nmast

w@elob/1ssconas) . The cancer may be one of theP@D8E€2005/000105

breast, digestive system colorectal, liver,
pancreatic, pituitary, testicular, central nervous

sty USSa YieGentdibo sy $s emhgr Y ostaliely THeldntidied by
may be beni gn or malignant, t¥|call_yit wll be )
rrdld gredeitl 1ethe pemeen nayible a B?i madf oriseddifiarinformation

t4or neddr}'larebien.rre_t astatic. The active conpounds when
adm ni'stered as anticancer agents in nedi canent form

my baadsbnfstar atheonabheityows oa icomponridhatoomreduce the
with other anti-cancer treatnents_such as

5 WirkQE A G t REQ enTHISHRA 0P Sladi KR hbPUpy 853N T | may be

33%&&{%&{. d%ﬂiabegrg%ewedaneﬁms&@ﬁ@heq ethect cbbipound is
Itro was observed agai nst HelLa, N H3T3 and SHYSY5

deddtdd nes déaermase nehebbser kédcan Bldeviate the reduction

napht hal.im des that | ack an gpoxide e
pﬁf ti cciﬂlgr tnge?"}(}g_h‘poufP.d: ()(a:'lﬁé)r\/\%tsl%rb)rgr i {s%{%%+§df oub Cde20
trd Aot A s iddh | ' pevEeshbl §, S-iasedarnesévé fekfpt@ssor is a

NIl H3T3 and SHYSYS5Y cell lines. Active conpounds as
ARYEmgal SgErhe ITHY Cast | SRIROhphAMdsFEPLgERRLYy the yeast

formula (I) e also.faound to irreversihl rrest

ARG S G Tﬁﬁéw@a@, mePRbS PRk i) Gheletouch & 77
of, the Tolﬁﬂgllo?el bepikR paktieykan. COAPOsAE (énfhod@Bent the
surprisingly found to initiate an irreversi ble s-phase

arestten andbdaaal Hirclislb e coreanegty, StRE && ivdsalactose
SRS, "R UngR! RGN 30AEAR PBAOET PRast is
US1392. Further details of the assay are set forth in the
Examples section of this specification which includes a
schematic representation of the assay. In one embodiment
of the invention the assay conditions detailed in the
Examples of this specification are followed to determine
whether any particular compound is capable of inducing
cell cycle arrest.

Other assays to investigate anti-proliferative
activity may alternatively or additionally be used. See,
for example, the assays described below in the Examples
section. These methods include the measurement of DNA
content (eg by FACS analysis) and cell division analyses
(see Figs 2Aii, 2Aiii, 2Bii and 2Biii). Further, the
skilled person will be able to devise further assays for
testing compounds for their ability to induce cell cycle
arrest.

In an eighth aspect of +the invention there is
provided a screening method, the method comprising: (a)
providing a cell which overexpresses Cdc20 which

overexpression causes a reduction in the proliferation of
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for inhibiting the growth of a fungus. It is therefore
contenpl ated that the active conpounds can be used as

wariosfiewagnl agents. The inventors contenpl at e BCYEGHO8000105

of inhibiting the growth of a fungus conpri sing
exposing fungi cells to an effective anmount of an

agtd V@emfmqud% M a¥aid usgal doseasemdiddtsecompound;
Candi da S . 0. i da al bicans) and aspergillus . One
sa@cM edcin tdﬁ,i%mtlnmﬂq rekdEheTe SAiM gfertidate  compound

ffe“ L2 &nf o gdlscl é%&a@@io&' $ hopgh FQSlEE@Q'a‘:hSH of. the cell.

s an cond| fons are Inpoftant In practicing
the i nveat i earcenspeci fuetichodt embgl s knd veadi titans identify

are not excluded as Ion as the revent t.h

TP PRads WHEN noERLPOh At dJnJgP%aa JUgqactivity. Such
SCERSH0AGs aﬁél?y fer a@iéfe{ﬁléomlﬂdﬂsuﬂ_bﬁlﬁﬁphhcafﬂe h@seating
denonstr at ed can cause Sphase arrest in

\@flmceelpa‘clﬁntadl ng fungal and mamalian cells. It

is env%%a(?ed th Eggﬁn‘ﬁgug% sst r;é%gltlira Hyetrh tn%gﬁtkg)e used to

conpou Kt TSl a

CONPRUNES rBympun@adivhididentdd i eﬂipbyolleheoikl hddcing cell
person wth the aid of the information described
heyel®. areegbnfirmthe ability of a conpound to reduce

the pfpkéfgi«éﬁig? pfca deangeted, Cﬁhhﬁn?ﬁ‘ﬁ.hﬁu%e?ﬁs% a fungal

be perforned. In a preferred enbodi nent
cmbbund‘kues fesiald teliletreryni nBowhetdaspliet, dam a yeast cell

iy aleothe, [eduction Ln gell growh (proliferation)

The overexpression of Cdc20 may be conditional. For
instance, expression of the Cdc20 gene may be under the
control of an inducible promoter such as a galactose
inducible promoter. In such a scenario, growth of the cell
in a galactose-containing medium leads to overexpression
of the Cdc20 gene and a reduction in cell growth is
observed. The conditional yeast mutant strain US1392 may
be used in the screening assay of the invention.

The person skilled in the art will readily be able to
create Cdc20-overexpressors. Additionally, guidance may be
gleaned from Lim and Surana (1996) Mol. Gen. Genet.
253:138-148 (Cdc20, a P-transducin homologue, 1links RADY9-
mediated G2/M checkpoint control to mitosis to
Saccharomycés cerevisiae) which describes the creation of
Cdc20 overexpressors which compromise the damage-induced
checkpoint control. | '

The skilled person will readily be able to devise
methods for determining whether a candidate compound
results in an increase in the growth of the cell. For
instance, growth of the cells may be measured

spectrophotometrically (see for example figure 1).
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overexpression. Preferably, the Cdc20 overexpressor is
a strain of Saccharonyces cerevisiae. Preferably, the

WQ e@stiogspresses multiple (> 2 , nore preferabPgr/sGBo&p00105
5, 6, 7, 8, 9 or 10) copies of Cdc20. In one
enbodi nent the pronoter may be an induci bl e pronoter
such asrcwi@l @t 8881 & ndlueabe WﬁﬁﬁDheban@ﬁﬁﬂﬁéﬂﬂdmpound may
exanple of a yeast is US1392. Further detajls of th

&35 agOTBPRT 8@t Wﬂé;uht hen IRV EXafpl &8 1dettBhCld haNEs ot been
Scr_’reeca{gé&a\% %I;l‘h J1GWIeS B SEEMRALEL may thereby serve
representa |on oF e assay. I'n one enbodi nent of the
idwentdanttdie Assayniconticorgrsr dedmi | ed in the
Exanpl es of this specification are followed to
determ ne whet her any particular conpound is capable
of inducing cell cycle arrest. Other assays to
investigate anti-proliferative activity nay
alternatively or additionally be used. See, for
exanpl e, the assays described bel ow in the Exanples
section. These nethods include the neasurenent of DNA
content (eg by FACS anal ysis) and cell division

anal yses (see Figs 2Aii, 2Aiii, 2Bii and 2Biii)
Further, the skilled person will be able to devise
further assays for testing conpounds for their ability
to induce cell cycle arrest. In an eighth aspect of
the invention there is provided a screeni ng nmethod,
the nmethod conprising: (a) providing a cell which

over expresses Cdc20 whi ch overexpressi on causes a
reduction in the proliferation ofthe cell; (b)
exposing said cell to a candi date conpound;
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and (c) determ ning whet her said candi date conmpound
alleviates the reduction in the proliferation of the

W@ edob/104ibe screeni ng net hod may be used to i deP€T/662005/000105

conpounds whi ch exhibit antiproliferative activity.

Such conpounds may, for exanple, find utility in the
treating of cancer patiepislodic@nesealDgdsnent the

screeni ng nmethod may be used to identify conpounds

whi ch Bire ezgribdl &of danprdiadg cébe cfepetappadt . role(s) and
P h e | S a i r .

PP RS R e o B B TRy o o e T e e dpeaBpRt in che
cetéssenth iasredacicday ory cramberew i &dolflgdcal studies were
over expressi on_of Cdc20 may be conditional . For

| ARPAREESd exprESsiof it dFc T HRndehay lhd urideg Examples
tg§lggntrol of an inducible pronoter such as a

gal act ose i nduci ble pronoter. In such a scenari o,

gr owt hYeést hetoming nugegal Bet dddscoptadni mereedhgiploid and

| eads to overexpressi f the and

r 830t OR ﬂﬁ)cﬁﬁﬁlgW%%pﬁ%Vg%ob%%?%%%. he bond???gﬁalmutants
yeagh 3nut aph gSthghn Weld92 By nk@ YSeeh idk I N&1i Sanchez and
screeni ng assay of the invention. The person skilled

i brt hel@tfram| Siredali Inedpecitilveltyo credhe Candida albicans
Cdc20- overexpressors . Additiopnally ui dance e

GPEARLD YR L R ante dur Aheh ( 1655) HRTY GONE  chietitute of

203143881348208de201 aibibhansdueigapal.ogue,1146HKSEf strains

RAD9- nedi ated G2/ M checkpoint control to mtosis to
Sagedat anyersceedeinsTab}ewhi ch describes the creation
of

TABLE 1

Saccharomyces cerevisiae STRAINS USED IN
THIS STUDY

UsS155 MATa rad9 A :URA3 ade2-1 canl-100 leu2-3|US LAB
his3-11 trpl-1

US1234 | MATa pdslA :URA3 ade2-1 canl-100 leuZ-3|US LAB
his3-11 trpl-1

US1363 | MATa barlA ade2-1 canl-100 leu2-3 his3; US LAB
11 ura3 trpl-1

US1392 | MATa 6XGAL-Cdc20::TRP1 ade2-1 canl-100|US LAB
leu2-3 his3-11 ural

US3097 | MATa chkl A :TRP1 ade2-1 canl-100 leuZ2-3|Wolfram
his3-11 ura3 Seide

US3138 | MATa barldA mecl-1 ade2-1 canl-100 ura3|US LAB
leu2-3 his3-11 trpl-1

US3196 | MATa rad53-21 ade2-1 canl-100 ural3 leuZ-|Y.Sanchez
3 his3-11 trpl-1
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Cdc20 overexpressors which conprom se the
damage-i nduced checkpoi nt control. » The skilled

w@essom4ei | | readily be able to devi se nmet hodsP€DsG2005/000105

deternining whether a candidate conpound results in an
increase in the gromh of the cell. For instance,

Tﬂ§%@db(TMﬁf§ %%k'%'ﬁ&@?? -BRASWEB ade2-1 canl-|US LAB

spectrophotonetrically (see for exanple figure 1)
.Growt h olOOeEEQZPBehEéé %ﬂtﬁﬁﬁlcéndldate conpound| may

COTIGH L (ALY e 25 &at%ﬁ%%ﬁp%&n YRS 1] 'b‘ﬁ’e‘_'? TS TAB

|thereby lsesye-2§0a1e@ptBohib3paintrpll-1

conparision. Biological Studies ln order to-ascertai

t he functi onal role(s) and nmechani sm (s) of action of

t he conpounds di sclosed in the present invention, a

nunber of biol ogi cal studies were conduct ed. These are
descrimes idrgwint | ddm@&&n&yahﬁtesr%elmwedYba$t screen for

strains used in this_study were h I d.c
tQPWHﬁPQW$dI¥Vﬁé §PP&An YBVBCONRas %5§1ﬁ§§%313§uced by
%f@kl g Ipcikéts%'lrc‘)%d frogyDr. u\f_(HHas%iﬂCh@%oﬁ\nd Xembridge

ram espectlvely The Candlda al bi cans
sﬂdmastrauasorp.r oc(Baa flbmlqt@r Gahpf veeig ) ns¥nig@ oftates of

R L

Qﬁ]&@é‘i&e&owaﬂmd)ﬂ I b@@byxusmint o( Btgterutor ofoMpdenad ar and
that could overcone the lethality induced by Cdc20
ek exBiesstyn, Siagaperen aéﬁﬁif$%%¥%%eWBF|@ ained from Dr.

PLROKALL O Safh D £99. = /QalF i 2 p Hnb 1 86 Skabeg Qut cell

line was a kind gift from Dr. Kanaga Sabapathy (Institute
of Molecular and Cell Biology, Singapore) . Human
Osteosarcoma cells, U2-0S, were obtained from Dr. Li
Baojie (Institute of Molecular and Cell Biology,
Singapore)

The Topoisomerase kit was purchased from Topogen Inc.
(Columbus, Ohio, United States of America) and the mouse
anti-o tubulin antibody used for staining mammalian cells
was purchased from Sigma.

Fluorescently-conjugated anti-Rabbit Alexa Fluor 594
and anti-mouse Alexa Fluor 488 were purchased from
Molecular probes. Antibodies against Cyclin E, Cyclin A,
Cyclin B1l, Chkl, Chk2, p53 were purchased from Santacruz
Biotechnology Inc. (Santa Cruz, California, United States
of PAmerica). Antibodies against Cyclin D1, phospho-Chkl
(Ser 317), phospho-Chk2 (thré8), phospho- (Ser/Thr)ATM/ATR
substrate, phospho-p53 (serl5) and phospho-Histone H3
(Serl0) were obtained from Cell Signaling. Anti-BrDU was

procured from Amersham Pharmacia Biotechnology. Antibody
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Anerica) . The manmalian cell lines, HeLa and N H3T3
were obtained fromDr. Cao XinMn (Institute of

wobioeawd4ar and Cel |l Biol ogy, Singapore) and SHIYBYG2@S/000105

obtained fromDr. Tan Kuan Onn. The p53-/- nouse
fibroblast knock out cell line was a kind gift from

X ga HeNa0R-Sabapat hypthaakit gremohManecul At Brph kel Antibody
Biol ogy, Singapore) . Human Osteosarcoma cells, U2-CS,

were whtchaked ffoom BD PhaBadpgen(|nstitute of
Mol ec%eaarstand %ltsl %‘e leog)i"ﬁu"s,ligg?&g:ns)fo%tﬂe inI n}éc?ast—extract

Topoi SONntt ase K was pur chase opogen

(G toHs, (YBH)O, obni §€leSt ives nofdiAmer iscmplamertterl with 2%
nouse anti-_a tubulin _anti bodg sed for ﬁt %i ni ng‘

RS an(t@hk vasTphfthased ‘Fr%ﬁifgﬁarré. afr+Gal).

Fl uor esCetid g cophygah edranbliofdeli t AMeXandd di1®94 genetic

and anti - nouse Zﬁ“exa FFuor 488 were purchased from
M i @re®r chesh A | gedieesdagabnsiotycl fatEad Cyespaction,

A, Cyclin Bl, Chkl, Chk2, we h f '

%?ﬁeac%ﬁfnﬁ”lp&ta&%[}?&togﬁn nc?é%_é?i%%gd %%a%flfﬁ i P:?? %%ﬁiogenous
i{ed featesusbdAnes i cahstridti bpdhenidgaiaisdd ©fehiims with
, phospho-Chkl (Ser 317), p_hos%ho-Cth (thre8),

prosbhes (BErITIRSS ATMDOMR sust Fa&kd e pHdspho- pggthern blot

(se . and _ph ho- Hi st : I r t al
(SRR SRS R (L e, ARty o
Argt Sham Phagmeaci aliBiroipgdlond ogpndAnt gbodyagarassplacements.

Actin was obtai ned from Abea ti - PARP tibod .
SHREE 1 T R BB ot voler BAFPETer gaveition will

roMbine vy grgwedd yeasheeXlikact peatoratedrP) Ofonventional
sel'ect1ve nedi um suppl enented with 2%

techniques of molecular biology, chemistry, biochemistry
and recombinant DNA technology, which are well known to
one of skill in the art. Such techniques are explained
fully in the 1literature. See, for example, MOLECULAR
CLONING: A LABORATORY MANUAL, 3* ed., Sambrook et al.,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. (2001); DNA CLONING, vols. I and II, Glover, Ed.
(1985) ; OLIGONUCLEOTIDE SYNTHESIS, Gait, Ed. (1984);
NUCLEIC ACID HYBRIDIZATION, Hames and Higgins, Eds.
(1984); and the series METHODS IN ENZYMOLOGY, Colowick and
Kaplan, Eds., Academic Press, Inc., San Diego, California,
USA.

Units, prefixes, and symbols may be denoted in their

SI accepted form.

Identification of 2-methyl-1,8 epoxy Naphthalimide
(COMPOUND (IX)) from an organic compound library

The organic compound library consisting of 16,000
organic compounds from the Chembridge Diverset is a

collection of diverse, pre-designed drug-like small
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gl ucose (+3u) or raffinose-gal actose (Raff+Gal)
St andard nol ecul ar bi ol ogy and nol ecul ar genetic

wo e@andgers such as gene disruption, tetrad di BEESGR0H)00105

gene transpl acenment and PCR-based taggi ng of
endogenous genes were used to construct plasm ds and
Shé PeAS1 M t heyaF | oysrgenebypenalifowmsdireckadd € daged on 3D
Sout hern bl ot anal ysis or PCR-based genotyping were )
R RRRRery ttaadarfiis m dife dikFapYi ohds Ldpdifed in 96
L ANEP! AGEIBRLS - ThErpIOLE. the PEACIIfEa0L e  screening
préesent 1nvention wi enpl oy, unless of herwi se
ipchcated, Compenhdenadl sisedridques Difmetd e phoxide (DMSO)
bi ol ogy, chem stry, biochenm stry and reconbi nan
tafe hAoISGgyF S AMRRCH O e0§e5PMkﬁf’ L I M S EEPRETE
the artyi SYeD; t gchphguescae ! aidiet f W | Ymi Brébetre-based
l[1terature. See, for exanple, MOLECULAR CLONING A
LABCRATORMh MANUALdeBt dted. sceamdEder1éy BRlow:Col d
Spring Harbor Laboratory Press, Cold Spring Harbor, N
.Y . (2001); DNA . , er, Ed.
(1985); OLI GONUCHEQOTI DE SYNTHESI S, Gait, Ed. (]1984);
NUCLEI C ACI D HYB Dw}l@gs;g%gg@gm@gbbg‘gi ns,| Eds.

!

(1984); and the series MET N ENZYMOLOGY, |Col ow ck

and Kapl an, Eds.,| Acadesivi 0flue8 Raffindse 24@an Dijego,
California, USA. fnits, prefixes, and synbol s |may be

denoted in their [SI acegufdinié Predeftgdbifi catli on of
2-methyl -1, 8 epoxy Naphghglidseds-7hfsOMRGYND (1) ) from
an organi c conpound |ibrary

Add organic compounds from
library dissolved in DMSO (3uM)

Incubate at 30°C

Cell growth checked by measuring
O.D at 600nM

Organic compounds from the Diverset library were

dissolved in DMSO at a final concentration of 3uM and
incubated with a yeast strain expressing six copies of
Gal-CDC20 (US1392) in galactose. Cell wviability was
measured using a microtiter-based assay. Compounds that
could counteract the lethality associated with Cdc20
overexpression were chosen for further characterization.

Only one organic compound allowed cell growth on
Cdc20 overproduction and this compound was identified as
2-methylepoxy-1,8 naphthalamide (the Compound (IX)).

Fig. 1 depicts a graph plotting the survival of the
US1392 yeast mutant strain treated with COMPOUND (IX)
(black square-shaped data points). Treatment with

dimethylsulfoxide (DMSO) served as the control (gray
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The organi c conmpound library consisting of 16,000
organi ¢ conpounds fromthe Chenbridge Diverset is a

wa@odobaetsson of di verse, pre-designed drug-| i kePCT/SG2005/000105

smal | nol ecul es that were rationally sel ected based on
3D pharmacophore analysis . The library i s formatted
'cfkéﬂéiﬂﬁﬁﬁe@1§£@é|%%Qn@éﬁtescbm@dhﬁﬁdﬂﬂdﬂEwé§NMeasured in
screeni ng process . npounds di ssolved i n
Rintsi IR s dlepisdstivdeun DvBO) (& R- a 608nceht r &thnCelL 3prvival/
at 2, | Wi

K R e R R R
depi ctzeﬂténcher@tezdﬁ:ld yobebbout & lexpressicrgléX treated with
GAL- CDC20p Gr own O N in Raffinose 240C Culture i
SEEHID o T Adebeevs. FRSPSHOH: AGEOBF Ban

Cc%?ﬂ%ﬁéwds dgomliprary dissalyed i PMDNSM ) slowed  down
ihcubate at 300C Cell growth chec ike by measuring

Qa1 GO O gani ¢ conpounds from t he D| ver set

l'i brar re dissolyved in Dl\/sg

concen%a??gﬁroi ecer l|ncu a glecz‘;ilslt ]%etcrhamllsm of
EXP BSS1 RE Sb@M@@m\I@S thxﬁal -:GEEZCéﬂfLéSﬂtS%))n i Wlld ~type (WT)
gal actose. Cell viability was_neasured using
ﬁ%?%@@f@fﬁy‘é%e@e§§§é§la€oﬁﬁé&ﬁd§’atsh§tes$@lﬂ d Fig. 2 depicts

Caut eraatedihe felhalddon@ssee aed W hhv$de88  analyses of
wild-type yeast <cells treated with  COMPOUND (IX).

n contrast

Exponential cultures of wild-type (US1363) yeast cells
were grown overnight in YEP+ Glucose medium and diluted to
an absorbance (0.D at 600 nm) of 0.3. Cells were treated
with either 3uM (Fig. 2B(i)) or 30puM (Fig. 2A(i)) of
COMPOUND (IX). Samples collected at indicated time points
were utilised for measurement of DNA content by FACS
analysis (Figs 2A(i) and 2B(i)) or for observing the
mitotic spindle and state of nuclear division by direct
immunofluorescence (Figs 2Aii, 2Aiii, 2Bii and 2Biii).

As shown in Fig. 2A(i) when treated with 30uM
COMPOUND (IX) the majority of cells displayed an early S-
phase arrest. On the other hand, when treated with 3uM
COMPOUND (IX), the majority of cells displayed a late S-
phase arrest. This can also be seen from the spindle
staining, where late S-phase spindles (Fig. 2Aii) are
better-defined than the corresponding early S-phase
spindles (Fig. 2Bii).

Next, wild-type (WT) yeast cells were treated with
organic compounds that are structurally similar to
COMPOUND (IX) to determine 1f these compounds were
functionally similar to COMPOUND (IX) . Exponential
cultures of WT yeast cells were grown overnight in
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over expressi on were chosen for further
characterization. Only one organi c conpound al |l owed

w@edos/1greit h on Cdc20 over producti on and thi s POIPERNS000105

was identified as 2-nethyl epoxy-1, 8 naphthal am de

(the Conpound (I1X)). Fig. 1 depicts a graph plotting
thepsaivdyad pbqtile UslB92iyeast mu ash sibedrbineat qd.p at
with COVPOUND (I X) (bl ack square-shaped data points) .
Te@htmentodi @ 13 di net hyl sul f oxi de (DVBO) served as the

contr g%l;éj%[fgcg:g%gﬁgggp%g‘l@ﬁ i n%f‘x)lilar in structure to

Conce on was"measured in optical density units
(€hd. a60Dve anpmpbdnael lwesagr viveddlgradwih RHSOmeasUr Bmicubated
over. a kEl)eri oglo f several hours, After a %%%li od o f

PoGPSLScEPFs 4 rEdtt wi [RCTOVBBIRBUPAR) are shown in

OH~§<1PJ ayrd expanerdd alh GrHWlIA HDs€eNbhasbn GHAMYBIY by flow
celTs treated w th DVBO sl owed down consi derably. In

crylerme oryed Brify ngeahe pR}dbotsgrEar Madharmgp@ids of Fig.

aghl on ;gﬁfy SRR (X iy SLIEE! op1 i 0 .’agzs_fpgd e ce11

tha ces cerevisiae cell's was tes

deptTé s ANA eencendi dTHasuieenticand cel | tiievi sffact of the
analyses o f wild-type yeast cells treated w th

PYSS - . E%}@é@é?mruem R 1 ErBROGRAG PA- fyge 3R failed
(LA Y Cahn Lol | ScUELe Of oMe OET PLaBE LB1YEDY

cose ne ted t o an absorbance (O D at
600 nn) of 0.3. Cells were treated with either 3nM

(Eig. 2B(i or 3 QMM (Fig. 2A( o f OUND_( LX), .
El o Srsilasing ARG ARCET RS Sorits KFEatithtion of
Ut ihdSesdte nBBghaESENt Of DNA content b y FACS

analysis (Figs 2A(i) and 2B(i)) or for observing the
To “analyze DNA distribution of yeast cells by flow

cytometry, cells were fixed overnight in 70% ethanol at
4°C, washed once with 0.2 M Tris-HCl (pH 7.5) containing 20
mM EDTA, and resuspended in the same buffer. Cells were
then treated with RNase (1 mg/ml) for 4h at 37°C, washed
once with phosphate-buffered saline (PBS), re-suspended in
0.1 ml propidium iodide solution (50 pg/ml) and incubated
overnight at 4°C. The cell suspension was diluted ten
times with PBS and sonicated before performing flow
cytometry. For measuring the DNA content of mammalian
cells, cells were trypsinised, washed once with complete
medium, resuspended in a solution containing 50 pg/ml
propidium iodide and 200 ug/ml RNase. After incubation
for 30 minutes at 37°C, cells were analyzed by flow
cytometry. Cell Quest software was wused for data

analysis.

The method of Kilmartin and Adams [6], which is
incorporated herein by reference, ) was used for

immunofluorescence of yeast cells. For immunofluorescence
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OmM COVPOUND (I X) the majority o f cells displayed an
early Sphase arrest. On the other hand, when treated

Wh £ h n3iaGAMPOUND { & X) tilsh@igregel ttiyed fceQ@ld swere grown in
di'spl ayed a | ate Sphase arrest. This can also b e_seen

feonet R8P ndl isted ni nYithher 8% at eP8rpRsTAdGekydes  and
eg%?$ %ﬁ&%lzé&evﬂﬁ;teé %%Igﬁ%Q¢kHP”xlf€oC°ffe%ﬁﬁﬂginElocklng

ase spi n 2Bi 1) Next, w ld-type
(Wﬁhye&%t d:‘eltla:‘t webeiheeatsedum t nalr gt ¢ B¥Apourelsls were

t hat [l | t t
iorerarfedl hiEhse b Tt ThnEorBndyeaatng for 2
tHoGEQP@HM@oﬁéé)by @ﬂ@%ﬁ%ﬂﬂdﬂ WHHHlﬁiﬁbﬁésé@ﬂiﬂﬁaé&njugated

cells were grown oOverni ght inYEP+d ucose medi um and
dseaordary amtdfhsstissnceTeOsbusty 6BOPWnjinglonporation, cells

O h I
CHEP R F T8 Roathad Cer L AP RSb el TA ERO S 2N CHeL for

I Boubat gd mdthramezmal Iwatfhor 041MOLl$<5d11]'1he$33&>11zﬂj’m0uptﬂis 8.5) ,
are shown_in Fig ws DNA distributjon

aﬁa}f?@ﬁ@l%&fzﬁfiowwt 8n§t5r°yT6flt\?oP>S/éerot SH9FeT ditidy (5% FBS
‘(’)‘%\EQI conpauRds of 4 Fij cu%te@ew%flecén&f 8150 CARRAWRS, . A1l

3A on the cell cycle was essentially identical
tﬁluheesﬁénce oimapescomerel OMBOIrFHerebdng, &heleica DMRX

conpounds of Fi.g. .3A fai 0 i nduce S hase arr
ALBRES RGeS, TP Gw CgRaier Ty, craroe it device
| Bk USF £568NGS, an’ et Zabifea@ke (Universal Imaging

Corporation).

Cell extracts And Western blot analysis

Preparation of yeast crude extracts for Western blot
analysis and immunoprecipitation was <carried out as
described in Yeong et al [7]. Preparation of total cell
lysates of mammalian cells was carried out by suspending
the cells in RIPA buffer (50mM Tris, pH-7.4, 150mM NacCl,
1% NP-40, 1mM EDTA, 0.1% SDS) in the presence of protease
inhibitors, followed by centrifugation and clarification
of the extracts at 13,000 rpm. Supernatants were used as
the total cell extracts and wused for Western blot
analysis. The Enhanced chemiluminescence kit from
SantaCruz Biotechnology Inc. (Santa Cruz, California,
United States of America) was used for all Western blot

analyses according to the manufacturer’s instructions.
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fluorescence signals To anal yze DNA distribution of
yeast cells by flow cytonetry, cells were fixed

woer@snight in 70% et hanol at 4C, washed once wWe€TSG20@5/M0105
Tris-HO (pH 7.5) containing 20 nM EDTA, and
resuspended in the sanme buffer. Cells were then
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suspension was diluted ten tines with PBS and
soni ca®fl belodr ecpeet-omehng f lrewudytionet rgyndtaronization of
nmeasuri ng the DNA content of ma lian cells, cells )
WRHEERSDsiah s&dr VEEPRREBHEL WRIP FomsicaUs m¥GEGm 9rown  in
Gﬁﬁﬂﬁgﬁ . 8% Contra i N I actor for
propi di ury;n@?%%({tdgjozﬁédéﬁz%%{bng/ m Rl\lasgd.é%flt er i ncc::Ebati on baria

farl3), ndnubengdml37TOr cBARE arkls anahfied By 5f Itow 3.0 hours

cytometry. [ st _sof tware was, used.for data
FhrEratnent neehls eB% arer e nd SRl T8 TS aRpended
I | NG at ebdiamei nphe-releretes, ) awas vBed f@spropriate
I mmunof | uor escence of yeast cells. For ,
i tRTRIA Lok @ s c BRE e 6KPREARENIC&n WESHSs el i urtih eOMPOUND

C S e._qr i4n i 1 i i . 30 . .
pgir%\)f Nt é%ﬁ@‘?”e}egﬁd%‘&ﬁt?{%ﬁ% zéedégnﬂ?ﬁ&%aigé?ﬂlﬁ Sy with «
XdOor Aftesatbhecki igenet hr&2edetdl bovo nemséium apontaining

2% BSA, cells re incubated, with pri ti body. at
(IO WHper dltfl e f G 2 ABRFRLIFRE | 0 égaﬁ;yi%{lﬁfbﬁr}q%}?al phase

Vi {11 OT gRCANT I LaNidIgatied, saeerdatyitantbhedhesatIons as
study BrDU i ncorporation, cells

indicated in the individual experiments. For determining
cell wviability, cells collected at various time points
were counted, 200 cells were plated in YEP+ glucose plates
incubated at 24°C and the number of colonies was counted
after 5 days.

Next DNA binding assays were performed to further
understand the S-phase arrest-inducing properties displayed
by COMPOUND (IX). The method of Dunstan et al [5] was used
to test the ability of the Compound (IX) to bind DNA.
Briefly, various concentrations of the Compound (IX) were
incubated with a constant amount of plasmid DNA for 30
minutes at 37°C in topoisomerase I drug kit buffer (Topogen
Inc., Columbus, Ohio, U.S.A).

After incubation, the samples were separated by
agarose gel electrophoresis (1% agarose) and later
visualized by staining the gel with ethidium bromide.
Binding of the compound to DNA was indicated by retardation
of the mobility of DNA on the gel. . \

Fig. 4A depicts the band-shift assay. Slower-
migrating retarding forms of the DNA-COMPOUND (IX)
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were fixed with 70% al cohol, treated with 2N HC for
30mns, neutralized with O .1 M Sodi um Borate (pH: 8.5)

WO 2@enomabi | i zed with 0.25% TritonX-100, bl ockedr/862005/000105

(5% FBS and 2% BSA) and i ncubated with anti-BrDU
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yeast cru extra or Western bl ot analysis an
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Yeong et al [7] . Preparation of total cell |ysates of
minmebatadcelith WapMcarr bédMoott BPMEOIPENILX] -t he

cells in R PA buffer (5 Tri s, 150mV

7.4 d ) )
1% NP- %89 - | fif ESPACTS. 1R 9™h ?ﬁ%%%e%@sspgrﬂatwn in

PE 018§ €qpBhBher fianh@ld.ovedhay, cenbrbisfat kPRa88d has been
clarification of the extracts at 13,000 rpm

Selpevnattemt Henerequssddastehe INA aldagelge-dxnduastd ghgckpoint
used for .\\éstern ot anal ysi,s. .The nced
CREReFEmifoatbncs Mt TROrPaLl: 46 d5 B0t Scnhsagy nd Tellp

2
anithesenc Fom Sant a

| psgul(Sest aa 8683, phakbhokpilatibai.t ed States of
Anmerica) was used for all Western bl ot anal yses )
accor di'ig {$S4 P hamadctieel+E (US4901; a kinase-deficient

| OSLLyGY 9@%5@%‘&1&%‘“%%5%%‘5%? CEADS 3 WA Qﬁfef %t.%%;;ted with

treatnent “and activati Repfi cation checkpoin
GVPRNDr( laXd trsiddesd ot ocaBbusxpar ic®MEUNEBIYIR) N Samples

synchroni zation of cultures at Gl, exponential phase

ceplieqgieed gtowdndgcated time points (180 minutes and 240
minutes) were electrophoresed on 10% SDS-PAGE gels and
Western-blotted. The blots were probed with anti- HA;
antibody to detect the migration of RAD53-HA, after
treatment with COMPOUND (IX). (*) indicates the position
of the phosphorylated forms of Rad53. As shown in the
figures, RAD53 was phosphorylated only in the WT controls
and not in the mecl-1 mutant. Therefore, COMPOUND (IX)
induces RAD53 phosphorylation in a MECl1 dependent manner.

This 1is suggestive of the activation of the replication

checkpoint mechanism.

Figs 5 and 6 demonstrate that replication checkpoint
deficient yeast mutant cells display significant lethality
as compared to wild-type cells. Fig. 5 depicts cell

division and growth of WT and mecl-1 cells treated with

the COMPOUND (IX). Exponential phase cultures of WT
(US1363) and mecl-1 (US3138) cells were treated either
with 3pM or 30uM of COMPOUND (IX). Samples collected at

indicated time points were processed for flow cytometric
analysis of DNA content and for observing the status of
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medi um at 24C containing either 1 ng/m a factor for
barI D cells, or 5 ng/m for BAR cells. After 2.5 to
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appropriate tenperature. For experinments where
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pérdfsurheack ton ffigtdbr sahdpestearttl ¢helS- piease counted using a
rrest-indyci ng properties displayed by COMPOUND (I X)

DCHREY 'of Dunstan et al [5] was used to test the

abi | i tghf ddie Lonpound ddrfad 0 dr NdrEINAE 1L B $E | Yplates and
vari ous concentrations of the_ Conpound (IX) were

iipcuitertl Wit h24° € ofotrarfti vanmsmes ofN@| §9APH1BRA Wadie 3geunted
mnut es at_ 37 L top@l I r It fe

PR Gaehivge, AN umb U S8 Gy ANy AT the mecl-1
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ST Rh RGPGR A SERRGL Sk br S GRS Tl ng dof MihecelLs,
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induced some loss of viability in WT cells as well.

Fig. 6 also shows that replication checkpoint mutants
exhibit sensitivity to COMPOUND (IX). Exponential
cultures of WT (US1363)}, mecl-1 (Us3138), radb3-21
(US3196), pdslA (US1234), rad94 . US155) and chklA (US3097)
cells were treated with either 3puM or 10uM of COMPOUND
(IX) and aliquots of cells withdrawn at indicated time
points were washed, counted and equal numbers were plated
on YEP+Glucose plates. Colonies observed after five days
were counted and percentage cell survival was calculated
and represented graphically. While the replication
deficient mutants (mecl-1, rad53-21 and pdslAd displayed
significant lethality as compared to WT cells, the DNA
damage checkpoint deficient mutants (rad94 and chklAd were
comparatively less sensitive to the addition of COMPOUND
(IX). This reinforces previous results which indicated

that COMPOUND (IX) activates the replication checkpoint.
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activation of the replication checkpoint nechanism

37°C. Cell viability was determined using Trypan blue dye-

15 exclusion test. Tt was ensured that the cells were at

least 95% viable for all experiments.

Mammalian cell lines were routinely maintained as

described above. Exponentially growing cells were treated

with COMPQUND (IX) which was dissolved in DMSO and samples

20 were collected for FACS analysis to measure DNA content.

The compound was added at a final concentration of 5pM or

6.5 pM to activate the replication checkpoint in mammalian

cells and incubated for 24 hours for most cell lines

unless mentioned otherwise in the figure legends. It was

25 observed that at higher concentrations (10-20 uM) the

compound caused apoptosis as measured by FACS analysis and

cleavage of the protein PARP.

It was generally observed that at higher

concentrations the compound was toxic thus leading to cell

30 death and apoptosis as measured by trypan blue staining.
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showy ehgagahedbapeadiaes it M eaitlsdyi 84 pndsl wrFiYs. hours.
5¢ and 5d, aliquots collected fromthe above-nenti oned
exipertheendsd weife was hdchculdedricughpgriwth 20pul of CellTiter
h ) . )
phosphat e- buf fered sal jne and cells were counted us%lgg MTS

LEAVETt ontiter SHHLR | s PRI Epr eatP B YEPIH uc
Pt &t £57800uh NP RGAL (P48fchan fhye da¥fedn@nd the cells

colonies were counted after five days. These figures
sheve t hetculbrterbclfor mitdédnt méasl-s Thepl peaprbance was then

heckpoint deficient. ! : on i
Eerariey 36 Lefplruth B\ b P ARE L oner
concentigéi ons @hdCQAVPEUND ( EXht( 30md mammdiicech sopBl lines

l oss of viability in W cells as well, Fig. ﬁralso
shodbcahad PBEVECANIIST InetkpbF REVATEARLS EfhilhiGycle arrest

SRS ALl WA ERPORDLN co Een chugl uremh vish
COMPOUND (IX).

In Fig. 7A, Hela cells were treated with wvarious
concentrations of Compound (IX) (i, 2.5, 5.0, 6.5, 10.0
and 20.0 puM for 24, 48 or 72 hours respectively). After
incubation with the compound, cells were incubated for 2
hours with MTS reagent and absorbance was recorded at 490.
with a 96-well reader. AS a control, HeLa cells were
treated under identical conditions with DMSO. Percentage
growth inhibition was calculated by comparing the readings
between Compound (IX)~-treated and DMSO-treated samples.
As shown in the graph, percentage growth inhibition was
higher for samples treated for 48 hours and 72 hours.
Growth inhibition was also concentration-dependent, but
seemed to plateau at concentrations higher than ouM.

In Fig. 7B, HeLa cells were treated with Compound
(IX) for 24 hours and samples were collected for FACS
analysis to measure DNA content. It can be seen that S-
phase arrest is induced at concentrations of about 5-6.5
pM, while at higher concentrations (10-20 uM, cells

undergo apoptosis).
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(US3196), pdsl A (US1234), rad9D . US155) and chkl D
(US3097) cells were treated with either 3mM or | OrM of
weoMeuUMEY (1 X) and aliquots of cells w thdrawnP@r/SG2005/000105
indicated tinme points were washed, counted and equa
nunbers were plated on YEP+d ucose plates. Col onies

obser ved ,@fikff 71 vexgarentene 160k adi mndHpeaceitiadires were
cell survival was cal cul ated and represented

geaphetaliogk Wireatede wishl | 49 oATdeitr eht SHbit &t SCOMPOUND

fg?%g[?%gsgﬁgeégi%lD ?Bp%%bg Fﬁ@%PH%é?%ﬁ;h%%%%%;@H& samples

y_as conpar € ells, t

chegkpoicoll 1defrieal enindrut ami by{edd9Byand lchkl Rwesmetry (for

conparatively |l ess sensitive to the ,addition

f
5 CRRPOURBERY) of TG rePRFSTEes ap?e&PouElﬂesu?o% Wi cfjestern
i pej t/hat N | X¥4 i t napl d ' :
R R A SRt HEhRR L B8 I SRR with
(axyivadiebi @yadeldt | eyebirel andNIMETS: (hdahicemaADRLs
cancegr ce

i .and SH5S - b
Co Flore) Dnof BrpaffacPaner ARt i e oot e o 0™

Dul becgg' seddifi edeEagi®@rsd Meghein CBVEM g Capplaidkition of

medi um was nmade by suppl enenting DVEM (pH _7.4) with

10 oCOMBRYNDt dAikhe IngHCEsi SHPEAagst PRFEST ¢ JotIR4 oheVeip of the
Unj.L.$k f Lcilli IqU . of. .
R T o P N
) (axy§ 48%het bk beennénseéhemfiEsvepamkelobfcétilg. 7D.

suspension (JXI O cells/mM) in c | et di um was
pl at ed* 18 a 75- cAPOVE] sﬁf&?acul ?E?ggfl ﬁi@@TkgeEﬁl t @{evn

dighesseps e pOE]
contai ning 5% CC2 and 95%air at 37C. Cell viability

| pedhated wirdeicomprundi fi:ed a4 NBSpBLiBed above,

15 wasddet extddmextl usi AgrTrypertailive dysekefidgfon by  indirect

immunofluorescence. While metaphase, anaphase and

telophase type of mitotic spindles could be observed in

the mock treated cultures, only interphase tubulin arrays

(right-hand panel) were seen in the cells treated with

20 COMPOUND (IX), suggesting an S phase arrest. This is also

observed in the left-hand panel in which cells were

stained with antibodies against phospho-histone serl0,

another mitotic marker.

Similarly, in Fig. 8, it was observed that COMPOUND

25 (IX) arrests immortalized cell lines (NIH3T3) and

metastatic cancer cell lines (SHYSY5Y) in the S phase of

the cell cycle. In Fig. 8A, logarithmic phase NIH3T3

cells were treated with 5.0uM of COMPOUND (IX) for 30

hours and samples collected after 30 hours were analysed

30 for measurement of DNA content by FACS analysis. As shown

in the right-hand panel, addition of COMPOUND (IX) to the

NIH3T3 cells induces an S phase arrest while NIH3T3 cells

not treated with COMPOUND (IX) complete S phase. In Fig.

8B, exponential phase SHYSY5 (human neuroblastoma) cells
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test. It was ensured that the cells were at |east 95%
viable for all experinents. Manmmalian cell lines were

WO oubitaby mai nt ai ned as descri bed above. Exporensézioso0105

grow ng cells were treated with COVPOUND (1 X) which
was di ssolved in DMSO and sanples were collected for

AT B AP i BTt ot or O LRy b, o 1 HBHfes and

act idmiel d hediopldiead | ot chgrkpendt off maneel eapeeehbat was
and i ncubated for 24 hours for nost cell |ines unless
R} R vhefWpde GyEamRE gy gPe | Bfengontentygieasurement.

WHELE 08! (AN A0 eBE8! IR )20 MMIeddiS: wien
conpound caused apoptosi s as neasured by FACS anal ysis
aoMpO @Y ageXxof dahesept otbenmBARRitlt afastgeneedlllsy to arrest

observed that_at higher concentrations the d )
WeEt 0xt 5% huPdRadr g t 6OREFF o thggﬁﬁrapﬁlggggggnsgesued‘

NBaSth EenbYe | r ¥RaR Rt st alak nachBasereventn okoffebhtrations
proliferation using MIS assay Cultures of manmmali an
cxt | boweze Gromi ©aMBEUNE! I(Ig) ates in 100 m of

Conpl et e [ d i : it ' DVEQ 9, i
vari oﬁlgocg%glé#{ﬂrea [ o!ﬁg%%?%@%%\gungb%%}?a%d [ ngcc(lglg%?t\%estéxhs and
atoBI&uTos BlLaheng24, pdBtornin/2ZHwW@-phie tderend obfserved in
the incubation period, 20m of CellTiter Aqueous one

sorat FEATPASFerte Rt BPAI FPXMe MIZPEREPRSY| iUm the S phase
Fé;:gqagé‘tpd glfpr FRga) Mes agded BRAINYGL[RI S WaIiss 15 a well-

at e 150 m ns. The absorbance was then
rccoraede at zd@OnMumeh a Dppetdsaradend Fi geveraand 8ancers

spow that th%sm? $ﬁ€gk£§%é Lﬂpe%he p53 gene and/or its

requently how
regulators.
Mouse p53-/~- knockout cell lines (lacking a

functional p53 gene) were cultured and exponential phase

cells were treated with 5uM of COMPOUND (IX). Thirty
hours later, cells were collected for analysis of DNA

content by flow cytometry. Fig. 9 depicts the results.

" Treatment with COMPOUND (IX) successfully induced an S

phase arrest in the p53-/- knockout cell 1lines thereby
demonstrating that cell cycle arrest in the S phase
appears not to require an intact p53.

Since COMPOUND (IX) was a potent inducer of S phase
arrest, its effect on a pathogenic fungus was tested.
Exponential phase cultures of Candida albicans strain were
diluted to an 0.D of 0.3 and treated with either DMSO or
30uM of éompound (IX). Absorbance of aliquots withdrawn
at 60-minute intervals was measured to plot cell
viability. As depicted in Fig 10(A), while the 0.D of
control DMSO treated cells increased with time, that of
the COMPOUND (IX) treated cultures stabilized at the
starting wvalue. In Fig 10(B), overnight grown Candida
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i ndi cat ed above undergo an irreversible cell cycle
arrest in the S phase of the cell cycle when treated

WORah/1G3POUND (I X) . In Fig. 7A, HelLa cells wWee®ESG2005/000105

treated with various concentrations of Conpound (I X)
(1, 2.5, 5.0, 6.5, 10.0 and 20.0 nMfor 24, 48 or 72

QQ%&%&H?*%%I*HFéy)weéEtQkMﬂEé@aéh@n4@6fbéDEs were plated

compound, s were I ncubated for 2 hours with MIS
b@age'm:lpm@cﬁiw}rdmmwmsm)eco«amdd)at 49(®latws h gontaining

96-wel| reader. AS a control, cells were trelate
JW@PMS@ent"‘I% clb‘irﬁfiltl%%s WPPFr szeéent agd tates were

dazirtse Dettoeth Cos ﬁﬂd&%&%rea&g@ "ENGLAS  As shown

BME@H eatpot sl 65andl 5 shownbii zahBe cglldph,show a striking
per cent $ge growt h inhibition was higher for sa
thosat edP¥ or VABLhSLEE aMder? Hblfﬁ%te%’ ot hRi nf O@&QU@W (IX) .

%%r%lf%(}:ecoe&e@bbﬁb' oprgepery q‘ﬁngctb%ss%enﬁgtéﬁt gan’clfungal

teau at concentrations higher than 6nM~ In
'é@eﬁtblﬁmei:l@mee it dalrmhw tdn Conboumnld (PXanter 24
hours and sanples were collected for FACS analysis to
nmeasure DNA content. It can be seen that Sphase arrest

i AR G P AUHE N i Y0Stid AYATR-Sabhwdl, while
at higher concentrations (10-20 nM, cells undergo
apopt dﬁuas)chkfh FlgoT7 SUPR{SG RS ipIeYe i oanAg theL acheckpoint

S B T L R e o

ﬁéke’wwfsarandosaﬁﬁlteswefetﬁ:ohl ecf ebartd amad ygad and G2
&%méégvgytgnEéL%gégﬁg n%?%ﬂgegggésggrgN%é¥Ng§ggphorylatlon
and activation of Chk2 in wvivo and can phosphorylate Chk2
in vitro [8], [9] and [10].

Like ATM, ATR (ataxia telangiectasia and Rad3
related) serves as a checkpoint kinase that halts cell
cycle progression and induces DNA repair when DNA is
damaged. Loss of ATR results in a loss of checkpoint
control in response to DNA damage, leading to cell death,
and deletion of the ATR gene in mice is embryonic lethal
[11].

The present inventors therefore sought to investigate
whether Compound (IX) acted through the ATM/ATR pathway.

Fig. 11 shows the effect of Compound (IX) on the

ATM/ATR pathway. In Fig. 11A, HelLa cells treated with

6.5uM COMPOUND (IX) were collected 24 hours later for
immunofluorescence and stained with Anti ATM/ATR substrate
antibody. It can be seen from the antibody staining that
COMPOUND (IX) activates the ATM/ATR pathway in HeLa cells
and by corollary, other mammalian cells.

In Fig. 11B, HelA cells were either treated with DMSO

as control or with 6.5uM COMPOUND (IX) and 24 hours later,
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Blotting (as in Fig. 7D, first panel) or by staining
W th antibodi es agai nst cyclins and other mtotic

worasokaosie(as in Fig. 7D, remaining panel s and PCTSG2@5/000105

. As seen in the second panel of Fig 7C, addition of
COVPOUND (I X) induces S-phase arrest. Al so, levels of
t c in cr po eatypnt_
é%%ﬁ%ﬁNwéﬁég g%g%gn ggsegﬁésﬁe?he%ﬁﬁrgt pandﬁMagbho Chkd
Risgpr3D.) Ry &t shovsspledaClok? | $thhad) merénngmm cﬂriLC cells
coverslips, treated with COVPOUND &IX as descn

alsgire, LERRICSE alAed fBFSQr 28t FONSFPRdI VS B&z thnd- r5é’é4t COMPOUND

ﬁﬂg%l&*%f%@f& 1%(%%146 H@&@glh@é%e %&g& %boﬁrgtal ed with

phase type o & spi ndl es coul serve
|ahﬂﬂkphﬁxﬁhdreaked(Bﬂﬁlm%% ommqntﬂﬁphqﬁph@ Chkmifthr68)
arrays (right-hand panel re en i,n . the cel
chg tleéMSdJNB t(1 stHQri‘dltaﬁq §eﬁﬁ’as%nalysed by

‘Wésecgérn Histd shl SOA@@ﬁ?erz?é* hded hes | ehé - DndiRgnNebntrol.

in which cells were stained with anti bodi es agai nst
phosmﬂnrwgtbnghgaﬂljBaﬁOﬂhéﬂQﬂt%ﬁr@aﬁaﬂkérseen that CHK1

o L, B APPSRt e s

reEhvasiatn ¢ (@ancer cehéséi nesyISHYSYTY) tHn tbenSophasee with
of the cell cycle. In Fig. 8A, l|ogarithmc phase

NBRE el AN T3 eRed R 5. of EOVWPARESIFFY  for
gﬂqsfp%ﬁiz&fm sap! Sétggglc@srle%@f tC:ﬁrk230 Hourlwveaﬁd can

nmeasur ement of DNA content by
zphﬂ%pharyykieﬂmwkﬁ|Intvmtr¢ghash®mﬂcpaheﬁ,eadareron
of COVPOUND (I X) to the

Effect of COMPOUND (IX) on the Apoptosis pathway in
mammalian cells

Hela, U2-0S and p53-/- mouse embryonic fibroblast

cells were cultured and treated with 5uM or 20pM COMPOUND
(IX) for 24 hours aﬁd later fixed and stained with
propidium iodide. FACS analysis was ©performed to
guantitate the percentage of cells with sub-Gl DNA content
as shown in Figs 12(A) and 12(B) as a late indicator of
apoptosis. In Fig. 12(C), cells were treated with and
samples were analyzed for cleavage of intact PARP into the
85kDA subunit as an indicator of apoptosis.

PARP (Poly (ADP-ribose) polymerase [NAD+ ADP-
ribosyltransferase;NAD+:poly adenosine-diphosphate-D-
ribosyl)-acceptor ADP-D-ribosyltransferase, EC 2.3.2.30]
is a highly conserved nuclear enzyme present in higher
eukaryotes. The enzyme is a Zn2+ dependent DNA binding
protein that recognizes DNA strand breaks and 1is
implicated in DNA repair and in the apoptotic response of
cells. As a marker for apoptosis, PARP cleavage has been

variably shown to occur early in the response as a result
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NI H3T3 cells induces an S phase arrest while N H3T3
cells not treated with COVPOUND (1 X) conpl ete S phase.

WO 00bil1g468B, exponenti al phase SHYSYS (human PCT/SG2005/000105

neur obl astona) cellswere treated with 0 .5nM of
COVPOUND (I X) for 30 hours and a sanple collected at

the end of, theexperifentppes apahygedeby, fl owspe3) . PARP

cytometry for content neasurenent. Conpared to
tleavaget corie MBS (werdtlr ovjth chegmeddn wwepdensation and

ND (1 X) caused the maj Qr | the.cell 0
glarses e\;angh y?tﬁ%ﬁ] F‘W) c%%lg%éy%?é?helg%ﬁﬁm%h% condensed
shrbhesiaedin Fapbbeorare, cébis, efdfseck wessaotd eved apoptosis

with concentrations as |ow as 0.5nmM COVPOUND (I;;?c% To ,
BRPERELTONVeSt | QREEY passi Bl ePRBERaNPSRE ARPRIITRLYI darducing

RLAaying g aaf,gr%B &Qg StRhasgopiieyt obseivesdin dh&al pna
exanpl’es descFibed above dependency of the S phase
Fraemlenaatibd .st at us was i nvestigated. P53 is a

wel | characterized_ tunor suppressor, a ever a a [ .
frequ@ntqliﬁ‘sfﬂ)]év PV RERs (?ﬁ fﬂéaﬁES%g‘&%e hd 5%%%%11% with
HeGWAlAnS MWsen PPt fonkneskogbMpeukpl i (1S (kaskiorserved.
a functional p53 gene) were cultured and exponenti al

flrasescellse wdrsenvecht diat EAMBANNBf IEOMPAURDS( 13RePtosis at

hirty hours later., cell | ect l.ysts

Sabick comeene iy v IR ¢ f T 1R

resul trs. Wi At BEnhpphire nEOMPAINDr 4 + Xdusuotbesf wlddifications
i nduced an S phase arrest in the nockout ce

53-/- |
lanse s2 A ablorenBhs i | %@V?%%io’gef'”lll&y % %PP@g?n{:nto the
%Q&s%nphgﬁﬁlﬂgeeaiﬁ NAle t @ F€0UIFt@ ranr-£RERRY PB¥e foregoing

disclosure without departing from the spirit and scope of
the invention and it is intended that all such
modifications and adaptations come within the scope of the

appended claims.
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Since COVPOUND (I X) was a potent inducer of S phase

arrest, its effect on a pathogenic fungus was tested.
waExpenenti al phase cul tures of Candi da al bi canBCEBGZI0H000105

were diluted to an O D of 0.3 and treated with either

DMSO or 30mM of conpound (I X) . Absorbance of aliquots

wd kel 60-m nute intervals was neasured to plot

cell viability. A's depicted in Fi% 10 (A)_, while the

O. D. oFacbriel bl DMBO, t pEa: Hgloets iThér-eade® Wi+ HFReFgooints:

that of the ND t t tre ahi JJy,zed
at th&°8 5?%Fn§ lﬁég%%FFﬁgglggﬁgy,&%vé?%?gﬁyﬁﬁéwﬁyents'
Candi daakhteapgsgubbaré34were counted and 400 cells

were plated on YEP+d +COVPOUNDX | 30 .
ot olie Sl APRGTICPYORBO for G2H02Y - 4b BHNERGR View of the
pl at es%mgl %fa%ﬁa&i@;fgﬁle%b%%%d agu24C ah phocegnaphed: . 14,

after ays. own on the right-hand panel, C.
al bi can37€24%s show a striking loss of viability whe

B0 S0 AL COND L ., g gk CAEAB, (6 (2005

can agéen r-di'seasés in

humansyhani relphad pbﬂ@b&Ethﬁ:eCtamﬂ CarpoundeflXptaon  in
t he ATM ATR pat hway The Chk2 tunor supgressor prot ein
and t h8acpeekemyaes pFeteVaskifasBupgh Res. 532, 41-58.

ggﬁgétﬁigfkgﬁgb?SFaség%gﬁfﬁﬁggéféﬁgeﬁqul[egnﬁoﬁeed, S.I.

operat i on” bf and & danage
checkpo2@03) . AT dIp necesslaryed orPdsigs phevgllat | an afid phase:

oot Vel on of CLLR.VLUE oS30 PICSONEILA S IR conss
tel angiectasi g ppgdiRag3 eebated) serves as a
checkpoi nt kinase that halts cel

5. Dunstan, H.M., Ludlow, C., Goehle, S., Cronk, M.,
Szankasi, P., Evans, D.R.H., Simon, J.A., and Lamb
J.R. (2002). Cell-based assays for identification of
novel double-strand break-inducing agents. J. Natl.
Cancer Institute. 94. 88-94.

6. Kilmartin, J.V., and Adams, A.E. (1894). Structural
rearrangements of tubulin and actin during the cell
cycle of the yeast Saccharomyces. J.Cell Biol. 98.
922-33.

7. Yeong, F.M., Lim, H.H., Padmashree, C.G., and Surana,
U. (2000). Exit from mitosis in budding yeast:
biphasic inactivation of the Cdc28-Clb2 mitotic kinase
and the role of Cdc20. Mol. Cell 5, 501-511.

8. Xu, J., Xin, S. and Du, W. et al. (2001). Drosophila
Chk2 is required for DNA damage-mediated cell cycle
arrest and apoptosis. FEBS Lett. 508(3): 394-8.

9. Abdu, U., Brodsky, M. and Schiipbach, T. (2002) .
Activation of a meiotic checkpoint during drosophila
oogenesis regulates the translation of Gurken through

Chk2/Mnk. Cur. Bio. 12: 1645-1651.
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cycl e progression and i nduces DNA repair when DNA is
damaged. Loss of ATR results in a | oss of checkpoint

W@ e0ubned46i n response to DNA damage, | eadi ng t oPCEBG2005/000105

deat h, and deletion of the ATR gene in mice is

enbryonic lethal [H The present inventors therefore

sought to investigate whet her Conpound (IX) acted

t hrough the ATM ATR pat hway. Fig. 11 shows the effect

of 1Corifmsmaolulid X) Nop YhadATM-ATRIkRhwa§. LRrPceldg, S. and
HeLa cel I s treat 1t h 5 NG _( | r .
coIIé%ﬁ§&”24%houf§0$%{érq'Sgwbgggﬁgg géreé%%%ﬁéﬁgﬁa loki is
st ai redamtin ANt ifATM AR spdisia at eDNmt | bdslybld+sicmmd-break
be seen fromthe antibody, staining that COVPOUND (1 X)

act i GREEKRHO TMITITEeft Hhas Pha%@Lé?rcéi%s GhftrTyes 103(3):
cord§¢§)@85nher mammal i an cells. In Fig. HB, HelLA

cel s were'either treated with DMBO as control or with

6. BirVl GEVBEINDD ( | Xundmdw24Shou@sn| al er EelddgeneSgd. ATR  and

fixed and stained with anti-phospho Chkl .(.ser317). qr
o+ DR EHRIeT hiBaRheRHORRG . SENGI wrehoe. 2001
treatgd; Wwih DG as7 contTod-®@r with 6. 5mv COMPOUND
(I1'X) and 24 hours later, cells were fixed and st ai ned
with anti-phospho Chkl (ser317) or anti-phospho Chk2
(thre8) . Sanples collected at indicated points were
anal ysed by Western blotting. Actin was used as the

| oading control. In both Figs HB and HC, it can be
seen that CHKI and CHK2 are phosphorylated in response
to treatnent with COMWPOUND (I X) . These results are in
conformance with studi es denonstrating that ATMis
necessary for
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phosphoryl ati on and activation of Chk2 in vivo and can
phosphorylate Chk2 in vitro, as described earlier.
wepdoeao446f COMPOUND (I X) on the Apoptosis pat helS6m05/000105

mammal i an cells HeLa, U2-0OS and p53-/- nouse enbryonic
fibroblast cells were cultured and treated with 5mM or

20mv COVPOUND (I X) for 24 hgusasmand | ater fixed and

stai ned with propidiumiodide. FACS anal ysis was

per f oAmedompoygudntf¢at @sehelpemsashisiges oPfcegpBewpi h formula
i? G DNA content as shown in Figs 12(A) and 12 (B)

ad)a late indicator of apoptosis. In Fig. 12(C, cells

were treated with and sanpl es were anal yzed for

cl eavage of intact PARP into the 85kDA subunit as an

i ndi cator of apoptosis. PRRP (Poly (ADP-ribose)

pol ynmerase [ NAD+ ADPri bosyl ferase; NAD+: poly
adenosi ne- di phosphat e- Dri bosyl accg tor

ADP-D-ri bosyl transf erase, EC 2.3.2.3 ¥ is a highly
conserved nucl ear enzyne pres i n higher eukaryotes.

The enzyne is a Zn2+ dependent%DNA bi ndi ng protein

that recogni zes DNA strand breaks and is inplicated in
DNA repair and in the ap® As

sp8hse of cells.
a marker for apoptosis, PAR

nmeasure of apoptosis
post apoptosis indu&%

(1)

and the pharmaceutically acceptable salts, individual

isomers and mixtures of isomers thereof,

wherein

X, X’ and X'’ are independently O or S;

Z is N or P;

R; is optional and 1is selected from the group
consisting of optionally substituted C;-s alkyl, optionally
substituted Co-g alkenyl, optionally substituted Ci¢
alkynyl, optionally substituted Ci;-¢ alkoxy, optionally
substituted Ci_¢ thioalkyl, optionally substituted Cs-1p
aryl, optionally substituted Ce-11 alkylaryl, optionally
substituted Ci-¢ alkylamino, optionally substituted Cj-¢

alkylcarbonyl, optionally substituted Ci-6
alkylsulfonamino, optionally substituted (C1—
Cglalkylsulfinyl, optionally substituted Ci-g

alkylcarbonylamino, optionally substituted hetero (Cq~-
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event, and precedes the ability to detect actual DNA
fragnentation . A gradual cleavage of intact PARP on

WO e@atiomnt Wit h i ncreasi ng concentrations of QORVPSGNDS/000105

(I'X) was observed. It was al so observed that COVPOUND

I X i nduces apoptosis at higher concentrations

qugﬁgﬁpﬂenhy@frJMct | 19R8bg883. hand,| Inberappan@mo, formyl,
hat vari ous other ‘nmodifications and adapt ati ons of

1Hnﬁlﬁhm9ﬁaon will be apparent to the person skilled

inth er for, LS u

Wi t hou d%ﬁar f'ng *roﬁftﬁé’g% rﬁﬁg 593%6 g&gf {ﬁgspendently

ig@mﬁﬁﬁgulﬁﬁmhltheSgrahpndedstbaun@Hoﬁnhydrogen, optlonally

nDdlflcatlons and adapt ati ons c hin the sc
PR :Iau %ky of EPEAEBE11Y1 Su&aﬁaw\)aéa & o7 H‘:llkenyl
Qﬁghreéwiy uéé?SQZ gﬁ%?%@@'n%%tﬁBHHII§SS&B§£1tuted

Cycl e evént's. "Science
629663$1KbxyAk|amklomﬁ&ﬂﬂbczy&@tltmteq2002}5/\thloalkyl

uni fied view o damage _checkp t
GHYLBHHLY 150 f%’ﬁ?@%% 85 1§ ofigHe<e, 8gﬁlﬁn%a§er%¢8tltuted
M. ..and 1kgaehini,, Gptl(o%%la)y Thawsspiassed heckpoi amkylamlno,

and its régulation in Saccharonyces cereV|S|ae Mut
Feéstlcg@llm §81bSZFltU(§@é5r keCip . Jalkis?e@ér ORY: rJen%IéElonallY

sub ai%ﬁ%%hlfgﬁg gu&é%f?nggi&p substituted
I"evel's |n hése ex coor |nét|o
r@pkt@ﬁﬁlﬁplﬁﬁdfﬂhymsls Napt Cehb1Biol . 3sub6t9t6REd Ci-6

alkylcarbonylamino, optionally substituted hetero (Cy-
Cio)aryl, hydroxyl, halogen, cyano, nitro, amino, formyl,
and thiol; and

-—— indicates an optional double bond.
2. A compound according to claim 1, wherein X, X’ and

X'’ are independently O or S.

3. A compound according to claim 1, wherein X, X’ and

X" are O.
4. A compound according to claim 1, wherein Z is N.

5. A compound according to claim 1, wherein R;, Rz, Rz,
Rs, Rs, Rs, Ry, Rg, Rg, and Rjp are independently selected
from the group consisting of optionally substituted Ci-g
alkyl, optionally substituted C,.s alkenyl, optionally
substituted Cj-g alkynyl, optionally substituted Ci-g
alkoxy, optionally substituted C;.4 thioalkyl, optionally
substituted Ce-3 aryl, optionally substituted Co-9
alkylaryl, optionally substituted Ci-a alkylamino,
optionally substituted Ci-g alkylcarbonyl, optionally
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5 . Dunstan, H.M, Ludlow, C, CGoehle, S., Cronk, M,
Szankasi, P., Evans, D.R .H., Sinon, J .A ., and Lanb

WA 200R104462002) . Cel | -based assays for identifPCEHEGTNNG/000105

of novel doubl e-strand break-inducing agents. J .
Natl. Cancer Institute. 94. 88-94. 6 . Kilmartin, J

-Nibs @ AdaMRy, A a@b v 18 namitddict uradl-c) allesulflnyl

rearrangenents o dlin and actin during the ce
opdliergfllhe yeabstBhetadr onffees. RLiodIdamiqgiylagino, and

gz%ﬁﬁngﬂkg%aY%ﬁQgi?gfﬁégheEﬁg% ¢%(ﬂﬁ)a grgsrgegﬁdg?;g

yeast: biphasic inactivation of the Cdc28-Cl b2 mtotic
ki nase and the role of Cdc20. M. Cell 5 o 501-511. 8
6.xu, By compaund acgegdddRd Wo efain Yook §reln Ri, Rz, Rsy

| li redy far ) DNA. danpees iR Aty lected
G%r cycﬁ%’arrést dngﬁﬁpopt05|s FEBS Let?) 508( 3) %ﬂ seiecte

agid, the. gbiup UonsBissdsley, off omdar&:]mba@mbstltuted Ci-s

200 . Act] vatl I, c .checkpoi dur

i |gP bﬁ%ﬁ£§¥s Fganﬁégggeghe T nsqgf Optlonally
%{fﬂ‘@ﬁﬂ@lf@&ghcgg(ﬂéffﬂkyn B 1&?all]5545311@@3;13;@ted Ciz
Masr ouha, N., Yan% I . Larochelle, S . and

aﬂtlecrxy,s 0p(cz@®@)l whesma%‘ébbﬁtea ¢hk2 §éﬁ@a+1éﬂyl,| soptionally

58 ti.al ryoni PNA d L. tr by aak d c
rﬁ%ﬁ?ﬁs |nd§€éd in rf)hasg*gk%l &%llégnetlcs %ﬁﬂ%ﬁ 1-2
Qaﬂac%nid, C@pﬁ:&bn@lly@rﬁmﬂxsjtﬁ:ut@in &1,, EldE”gkcarbonyl,
SJ. ATR and ATRIP: partners in chec 0|nt I gnal i ng.
SRl bygq substituted Ci-2 ylsulforiamino, (C1~Cy)
alkylsulfinyl, optionally substituted Ci-2
alkylcarbonylamino, and optionally substituted hetero(Cys-

Ce)aryl.

7. A compound according to claim 1, wherein R;, Rz, Rs,
Ra, Rs, Rs, Ry, Rg, Rg, and Rjp are independently selected
from the group consisting of optionally substituted Ci-4
alkyl, optionally substituted C;-; alkenyl, and optionally
substituted C,-4 alkynyl.
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Nov 23; 294(5547): 1713-6.Clains 1. A conpound for use

in medicine of general fornmula (1): (D and the
w@b@seaeut i cal |y acceptabl e salts, individual PCESEEI0S000105

and m xtures of isonmers thereof, wherein X, X' and

X ' are independently O or S; Zis Nor P; R3is

opti onal capgousds @Rl dd am tdes of oup §RESESHI RAOTcompound

optionally substituted G - al kyl, optionally

sbbst thet ggnezad dlowewnlla (dgticonal |y substituted C2-6

al kynyl, optionally substituted G _ al koxy, optionally

substituted G -6 thioal kyl, optionally substituted

C5-10 aryl, optionally sub%tituted C -n al kylaryl,

optionally substituted G -6"alkyl ami no, optionally

substituted G -6 al kyl carbonyl;

C -6 al kyl sulf onam no, optionall tituted (G- C

)al kyl sul finyl, optionally sub tuted G _6

al kyl car bonyl ami no, optionally Substituted hetero (C

-G o)aryl, hydroxyl, hal ogen, clyano, nitro, am no,

fornyl, and thiol; R/ R@_R4 Ry / RdRand R

i 0 are independently sel ecty e group

consisting o f hydrogen, optionally substituted C _8

al kyl, optionally sEbstitut~d C2_6 Jal kenyl, optionally

substituted C2-6 al KOns i"Puted G _6

pt'i onal | y substituted

Rg Ro

(IT)
9. A compound according to claim 1, wherein the compound

has the general formula (IITI):

R4
0
Ra2
R3

10

67



optionally substituted C5-10 aryl, optionally

substituted C -n al kylaryl, optionally substituted
wW@R606/16d4ky| am no, optionally substituted Cc~ PCT/SG2005/000105

al kyl carbonyl, optionally substituted C -6

al kyl sul fonam no, optionally substituted (G -C

6l @l kyhsubhpBuhd aptioedahly tsukstdititied whefein the compound

al kyl car bonyl ami no, optionally substituted hetero(C 4-

dra5) B9l gehgardxfPrmHdRodéN) *cyano, nitro, ami no,

fornyl, and thiol; and indicates an optional double

bond. 2 . A conpound according to claiml , wherein X

, X' and X' are indepenqgntly Oor S. 3. A

conpound according t o clai® wherein X, X' and X

"' are O. 4 . A conpound acc gt oclaim1l ,

wherein Zi s N. 5. A conpound ingt oclaiml

, wherein R, R, RB3, R4, RY¥, R, RfT, RB/ - R

9, and Rio are independently SRPected fromthe group

consisting o f optionally substlituted C _8 al kyl,

ooptionally
substituted G _4

xyl , optionally
i1 and optionally

substituted hetero (C 4-C8)aryl(IV®. A conpound

5‘ according to claim1 , wherein RL R2, R3,

11. A compound according to claim 1, wherein In one

embodiment, the compound has the general formula (V):

R1
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R4, R5, R6, R7, R8, r and Rio are independently

sel ected fromthe group consisting of optionally
wgeadpstiog4et ed C_6 al kyl, optionally substitut ePlCTZR6805/000105

al kenyl, optionally substituted C2-6 al kynyl,

optionally substituted C _2 al koxy, optionally

subst i AutefipSund HRicRaldiYly teptdienal |y, swbstéitt e compound

C6 7 aryl, optionally substituted G _2 al kyl am no,

op®? obaf| YosmBiei tifed G _2 al kyl carbonyl, optional |y

substituted G _2 al kyl sul fonam no, (G -C4) al kyl sulf

‘inyl, optionally substituted G -2 al kyl carbonyl am no,

and optionally substituted hetero (C 4- C6)aryl. 7 . A

conmpound according to claim1 , qurein R, R, R3,

R4, R5, R6, R7, Re, R9, and R I e i ndependently

sel ected fromthe group consisting of optionally

substituted C _4 al kyl, optionall/y substituted C2_4

al kenyl, and optionally substityted C2-4 al kynyl .8 . A

compound according to claim1 ,/wherein the conpound

has the general fornmula (dd) _ Acconpound

according to claim1 ,

general formula (I111) :10.

claim1 , wherein the conpound has|the genera

(rvy - (1v) . 11. A conpod ACCE

wherein I n one enbodi ne

general formula (V) : (

claiml , wherein the coly

(V)

13. A compound according to claim 1, wherein the compound

has the formula (VII):

(H2C),

(VII).
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13. A conmpound according to claim1 , wherein the

conpound has the formula (VII) : (VIl) .14. A conpound
wa@aewenaisnyg to claiml , wherein the conpound hBST/BGBE05/000105

formula (MII) : (MI1l) . 15. A conmpound according to

claiml , wherein the conpound has the formula (IX) :

141 X)a16c.AncaRBOUNG gl ngrbo ehaiim 1, mﬁlﬁ@f@lﬁhethe

conpounds re selecte romthe group conS|st|ng of
c@mpQuncti has- 2hy| Eohyhi)a- (MIBé&nzo [de] isoqui noline- 1

3 (2H) - dione; 2- [(3-nethyloxiran-2-yl) methyl]

-1 Hoenzo [de] isoquinoline-1, 3 (2H) -dione; 2- [(2, 3-

di met hyl oxiran-2-yl) nethyl] -1H benzo [de]

i soquinoline- 1,3 (2H) -dione; 2- (oxiran-2-ylnethyl)

-1, 3-dioxo-2, 3- dihydro-IH benzg

i soquinolin-5-yl nitrite; and;@ (o

-1, 3-dioxo-2, 3-dihydro-lifbenzo [d i so¢UA nol i ne- 5,

8-diyldinitrite. 17. A pharnaceutH conposi tion

conprising a therapeutically effectjve anount of a

conpound of general formula (I) : (P and the

pharmaceutically acceptabl e s@ \ 9 /;@ual i somers

and m xtures of isomers thereof xture with one

or nore pharmaceutically acceptable carjriers, wherein

| met hyl)

5 (VITII).

15. A compound according to «c¢laim 1, wherein the

compound has the formula (IX):

10 (IX).

16. A compound according to claim 1, wherein the

compounds are selected from the group consisting of: 2-
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X, X' and X '' are independently Oor S; Zis Nor
P ;R3 is optional and is selected fromthe group
wa@oosiieisbng of optionally substituted G _8 al kptT1/8G2005/000105
optionally substituted C2-6 al kenyl, optionally
substituted C2-6 al kynyl, optionally substituted
(Elakkexy-20ptcenghl) )Ll%ﬂ-lb‘étnlztd{tcﬁéj 1@ocﬁntrmlqa{éqq '3 (2H) -
optional ly substltuted C5-10 ar opti onal
dsgpstituted C 6-n al kyEai)GB*m@B%Véﬁélle\?nsab ﬁum@ft@dfld 1H-
I nal | b ed G _6
b%ﬁﬁél[ééb 3‘9“%8 e %%bg ted & ¢ 2-1(2,3
damkyhymbkmmankﬁeylombt@w&ﬂHﬂHﬁMﬁﬂZdﬂﬁ&iisoqulnollne—

5 LoPk3ieaRbBhgTam no, BT KOFAFRY SBLPRH IR HererapEas2, 3-

d§h9d}étiﬂ%b€MQBQ&@]1sB Q%%ﬂldﬂgﬂyi Niik@i A N0ang  2-
fornmyl, and and R 0 are

(oﬁdépenaemﬂmytbe'lléctleé-ﬁﬂ@mq-lie W@m@fﬁl ng of
hydr oge ona u Stlt aIkyI
X g%eEF %u%g e§ %2 en%rfaxnlonally

substltuted C2-6 aIkynyI optlonally substituted G _
al koxy, optionally substltuted G _6 thioal kyl,
10 1ptiBnal | phaaBaErititealcs- | GORPPSItdSN onaloyPrising a
| Jeylar [ I t ute
R A ne oot rerar syl (o Eoighll dethetiera)
fatkylaaﬂmwnyl optionally substituted C _6
alkylsulfonanino optional ly substituted (Q LCB)
al kyl sul finyl, optionally substituted G _6
al kyl car bonyl am no, optignally substituted hetero(C 4-

15 (I)
and the pharmaceutically acceptable salts,
individual isomers and mixtures of isomers thereof, in
admixture with one or more pharmaceutically acceptable
carriers,
20 wherein
X, X' and X'’ are independently O or S;

2 is N or P;
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CiO)aryl, hydroxyl, hal ogen, cyano, nitro, am no,

fornyl, and thiol; and indicates an optional double
whoeovd/ 104481 A pharnaceuti cal conposition accor dPOLSGEL05/000105

claim17, wherein X, X' and X' are independently O

or S. 19. A pharmaceutical conposition according to

claim 17s €lonl, 2nd and Xselecte@ O0frdfl. Ahe group
phar maceuti cal conposition according to claim17,
caheisting i soff . 2PtisnsHdnhmceithelal teepposi Fi-en  alkyl,

oﬁﬁgSéggﬂgrtndghggﬂh%ﬁ egheretn RL By %en?%ed froﬁFiOBally

are |ndependently sel e
sgbetptadadi std,ng oélbpmybnalbptsobaﬂdguteﬂhﬁﬁtltuted Ci-6

al kyl, opti,onally substjtuted ken i onal |
alkBEY} ¢ (Ped B2 IE Nal RYASHI Coped Cﬁm 3*&%%1‘%3(33 eGBEfOMa11y
sabgei¥ut88t'Qﬂ9%Jy 2 t'tU&ﬁ@l@halﬂyth'éﬁﬁ&%ﬁtuted Ce-11
optionally substitute &8 aryl, optionally

adpsaryit ed @PiQOQQQQMﬂqMSUQﬂﬁMQﬂﬁﬂdy stibst i t 8l&glamino,

RS oma b A e iRy, optionally

sﬂbEyh’éutédnaT{L(ﬂOal({Szlium)mainknb$U|cfptljrmiall)_pt sabakhyuted
subst it ut ed -4 al kyl car bonyl am no, and optjonally

§ub%q>|atL¥tYé&%eﬁlé}Yolr(c 4-eBYAPYRLLIT2. A PHRFEEWRT cal Ci-s
di ng 17, s nher
L B o B g Y s pendanty et (Can
Csflaeotled Hydmmsthk, ghalipgennsicybineg ofitopt, omalhy, formyl,
SHbEELt ted Cl- alkyl, optionally substituted C2-6
a3fk ‘optionally substituted C2-6 al kynyl ,

Ri1, Ro, Ra, Rs, Rg, R~, Rg, Rg, and Ryp are
independently selected from the group consisting of
hydrogen, optionally substituted C;-g alkyl, optionally
substituted Cy;-¢ alkenyl, optionally substituted Cs-¢
alkynyl, optionally substituted C;.¢ alkoxy, optionally
substituted C;-g thiocalkyl, optionally substituted Cs-19
aryl, optionally substituted Cs-13 alkylaryl, optionally
substituted C;-¢ alkylamino, optionally substituted Cj;_¢

alkylcarbonyl, optionally substituted Ci-6
alkylsulfonamino, optionally substituted (Cq~
Cg) alkylsulfinyl, optionally substituted Ci-6

alkylcarbonylamino, optionally substituted Thetero(C,-
Cig)aryl, hydroxyl, halogen, cyano, nitro, amino, formyl,
and thiol; and

——— indicates an optional double bond.

18. A pharmaceutical composition according to claim 17,

wherein X, X’ and X'’ are independently O or S.

19. A pharmaceutical composition according to claim 17,

wherein X, X’ and X'’ are O.
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optionally substituted C1 al koxy, optionally
substituted C .-2 thioal kyl, optionally substituted
w@B006/164491 , optionally substituted G -2 al kyl aPETi®G2005/000105
optionally substituted Cl1 al kyl carbonyl, optionally
substituted G -2 al kyl sul fonam no, (C 1-C ) al kyl sulf
inyl, optionally substituted G _2 al kyl carbonyl am no,
and optlonally substituted hetero (C 4-C)aryl . 23. A
ZQhar ﬁa@é\ﬂrﬂr@aﬁewawwp%\b%@@u p§cegdéngi ma7claim 17,
geghn , R3, R4, R5, R7, s R9, and R10 are
epenéen?ly sel ected fromthe group consisting
ofoptlonally substituted Cl1-4 al kyl, optionally

substlt ted C2- al kenyl, and, o tlonall substi tut ed
2¢3- 483 aceyricg InizomReshttXal aE6rpENgi g claim 17,

wheeerdi ng torgclagrm 1%,, CQﬂPr'§én9R$°”RgunQ§ S%hﬁﬁt%qo are
fromthe group consisting 0 f conpounds’ o gener al
ihdepahdeptly asslekdieded finenc| dilm 8 gr@mpogﬂdsztatlng of

nera f or nul I cl ai
% ounég on¥ﬁgﬁé?a hﬁ|§l%§@7 %ﬂ?ﬁ%ﬁ RURPhifated
ciq, cama@ﬂpﬂs ofogen@ﬁanlyor rrsh}asti/);uaadcl acpgd i Blkynyl,
claim 11, conpounds of general fornula (V. L as '
OEFéPﬁéélynSEPﬁFﬁFﬂiedc lﬂ%ﬁ?%ﬁrg%ﬁ%%%ma¥ Y n§hRstituted

b B PSHY as OF CRRTH ol Al B orboundt bof 271

opéemenal 1{yor mdubgtdutasd cl aCaed | mldddianylls, andptionally

BREGERG oot itk DA NHE ol HAFHO Garou e S veed  Cas

ai@!y@eta@goﬁg@mthe grapidi &ohsi $ti Ng OfsupZtituted C1-s
(2-oxiran |l ethyl) -1Hoenzo [de] isoquinoline-1, 3
a@ZyiLﬁ)llfgn@menoz [ (GamEshyl oxilikadsulfinyl, optionally

substituted Ci-4g alkylcarbonylamino, and optionally
substituted hetero(C4s-Cg)aryl.

22. A pharmaceutical composition according to claim 17,
wherein Ri;, Rz, Ris, Ry, Rs, Rs, Ry, Rg, Rg, and Rjg are
independently selected from the group consisting of
optionally substituted Cj;_¢ alkyl, optionally substituted
Co.¢ alkenyl, optionally  substituted Cy-s alkynyl,
optionally substituted C;_; alkoxy, optionally substituted
Ci-2 thioalkyl, optionally substituted Cg-7 aryl,
optionally substituted Ci-2 alkylamino, optionally
substituted C;—, alkylcarbonyl, optionally substituted C;-;
alkylsulfonamino, (C1—-Cy4) alkylsulfinyl, optionally
substituted Ci-2 alkylcarbonylamino, and optionally
substituted hetero (Cy4—Cg)aryl.

23. A pharmaceutical composition according to claim 17,
wherein R;, Rz, Rz, R4, Rs, Rg, Ry, Rg, Ry, and Ryp are

independently selected from the group consisting of
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2-yl) nmethyl] -1H benzo[de] isoquinoline-1, 3 (2H)
-dione; 2- [(2, 3-dinethyloxiran-2-yl) nethyl]
WO bodeamael [ de] i soquinoline-1, 3 (2H) -dione; PET/SG2005/000105
(oxiran-2- ylnmethyl) -1, 3-dioxo-2,
3-di hydro-1i T-benzo [de] isoquinolin- 5-yl nitrite;
oplflodal(gXidmssRrhtdd hgl), alkyd-dioxoiEnaBly substituted

di hydro-1li. -benzo [de] |squ|noI|ne 5
Cs-Adankapbr.ltrr Prgl opEd.oTiA LAt REPSHL @St iCag PdynylL -
proliferation of a targeted cell, conprising exposing

the cell to an effective anpunt of a conpound of claim
24 A?ph@nmaduntkﬁakle@mpdsihichabnpbﬁdiw@eﬂﬂjnclmﬁm 17,
S|n erfor i vo. 28

d i i t
OB o DR AE | Aedphrkrs Plom ' cher 4idlin, “consisting

o@nbb&b@dd&ﬁfﬂfVQeﬁgﬁﬁl f89mufaCQﬁHQU%% asi£lmddredni Blaim
claim1l wherein the conpound is for use in inducing

8ap§9tn§9n1@d+8n06f teanfatedd feamulagf Iwbmogh@luagd in claim
ol aly Eﬁgn il ClcFIf ”&%ﬁergA‘i‘eESMuig ‘I%r eled. el d Slf’i‘ claim

éukaryotic ce oun | ai ne In ¢
180, cwh@bmmddinfexﬁmwy@ﬁlfoﬁmhnalSvsdayﬁcﬂhiméﬂniﬂeclalm
group consisting of a %gncerous cell, a fungal cel

1 4nd CHmBPBRGET 0% APnEdiAL A% o S el Bp fedn| flaim

18 ai @, uM@§rQhﬂ b%%e%%har¥8khﬁlﬁe|kvtf)aeﬁﬁn%ﬂ 2Q¥ed  in
cell. . A conpound as clained in claim 30, whereln

CﬂhémtéﬁgeuammmﬂndSSOQ fengaklcdlormud4 axﬁikﬁ @ claimed
ound f claim n g?e nan%%ﬁgéure di canent. g
LT L IS SRR L b St e W end A LR

in claim 15, and mixtures thereof.

25. A pharmaceutical composition according to claim 17,
wherein the compounds are selected from the group
consisting of: 2-(2-oxiran-2-ylethyl)-1H-
benzo[de]isoquinoline-1,3 (2H)~-dione; 2-[ (3-methyloxiran-
2-yl)methyl]-1H-benzo[de]isoquinoline~-1,3(2H)-dione; 2-
[(2,3-dimethyloxiran—-2-yl)methyl]-1H-
benzo[de]isoquinoline-1, 3 (2H) -dione; 2-({oxiran-2-
ylmethyl) -1, 3-dioxo-2,3-dihydro-1H-benzo[de]isoquinolin-
5-yl1 nitrite; and 2-(oxiran-2-ylmethyl)-1,3-dioxo-2,3-
dihydro-1H-benzo[de]isoquinoline-5,8~-diyldinitrite.

26. A method of reducing the proliferation of a targeted
cell, comprising exposing the cell to an effective amount

of a compound of claim 1.

27. A method as claimed in claim 26, wherein the

exposing is performed in vitro or in vivo.
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cell in a patient in need thereof. 35. Use of a

conpound of claim 34, wherein the patient is a manmal .
wa@eoosls=t6nf a conmpound of claim 35, wherein theCTvaGm®@b/000105

is a human . 37. Use of a conpound of claim 34,

wherein the patient is a cancer patient.38. A nethod

20 redusimigbue RIOl Eigiatboniof caatiar ggf edgel iskN & an
patient in need thereof, the method conprising
anfRPAPSLERFAGiVe BHENfFati ent an ef fective anount of a
conmpound of claim1l. 39. A nethod as clained in claim
38, wherein the patient suffers fromcancer. 40. A
28et had asmpbandedasn claime3d8, inhecéahmt heé ,canbereis the
in the formof solid tunprs or | eukem as. 41. A kit
CERBINLi 4§ & PhaFREcddt i BATUCHRPoEPPPEASAS dithi fredargeted
c&laim17, and instructions for exposing a targeted
cell to the conposition to thereby reduce
proliferation of the targeted cell. 42. A screening

thod, th hod_conpri sing:. (a) pr.ovidi;ng a.cell.
B%Ei c o(\:/(genr1 ?(lgi?&essacejss C%igazﬁgesé]uchlri h&t e %\?ér eXpF&SdPonthe
teaysesdacerUuLki ancukatyetpokifier.ati on of the cell;

(b) exposing said cell to a candi date conpound; and
(c) determ ning whether said candi date conpound

38! | el almpdliga r eAYCt PR N PIAllikeT 31, 0Nk rbB]  tne
eukar?otic cell is selected from the group consisting of

a cancerous cell, a fungal cell and a protoctistan cell.

32. A compound as claimed in claim 31, wherein the

eukaryotic cell is a cancerous cell.

33. A compound as claimed in claim 30, wherein the

targeted cell is a fungal cell.
34. Use of a compound of claim 1 in the manufacture of a
medicament. for reducing the proliferation of a targeted

cell in a patient in need thereof.

35. Use of a compound of claim 34, wherein the patient

is a mammal.

36. Use of a compound of claim 35, wherein the mammal is

a human.

37. Use of a compound of claim 34, wherein the patient

is a cancer patient.
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38. A method of reducing the proliferation of a targeted
cell in a patient in need thereof, the method comprising
administering to the patient an effective amount of a

compound of claim 1.

39. A method as claimed in claim 38, wherein the patient

suffers from cancer.

40. A method as claimed in claim 38, wherein the cancer

is in the form of solid tumors or leukemias.

41. A kit comprising a pharmaceutical composition as
claimed in claim 17, and instructions for exposing a
targeted cell to the composition to thereby reduce

proliferation of the targeted cell.

42. A screening method, the method comprising: (a)
providing a cell which overexpresses Cdc20 such that the
overexpression causes a reduction in the proliferation of
the cell; (b) exposing said cell to a candidate compound;
and (c) determining whether said candidate compound
alleviates the reduction in the proliferation of the

cell.
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