Ther apeuti c Conmpounds This invention relates to a
series of conpounds derived which are derivatives of

wo eoosped3nE | actam i ndol es and tricyclic | act anPCT/GB2004/003183
benzi m dazol es and which inhibit poly (ADP-ribose)
pol ynerase (PARP) and their use in the treatnent of
cancer, in particular breast cancer. Honol ogous
reconbi nati on (HR) has been shown to play an inportant

role in repair of danag@epfifedfit Cdshpun@NA replication
forks in mammalian cells (Z2). Thus, cells deficient in
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| n t hese ceI I's Post transcriptional nodification
of Mgrré&seppekmeﬁ@eb@% v adareiy jus S| thet freptmept of cancer, in
response to DNA strand breaks plays an inportant role
i npoticulaebrgist canasgul ati on of apoptosis, and
mai nt enance of genomc stability. Poly (ADP-ribose)
pol ymerase (PARP-1) is the principal nenber of the
PARP enzyne fami |y and is an abundant nucl ear protein

poIHym%( Ik @@ec%ﬁibh&hoﬁ&ﬁﬁ‘) ha$BER 1863 th e N,Kf P ﬁ‘iﬁ;o'rﬁﬁt Bl in repair

- ri bose) (PAR) pol yners using
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reV| evvs] The bi ndi ng of PARP | to SSBs is believed to

pr &t ischeliongd [Meat i gonetia insiabilily tdver toplost @& il gepai i human cancers
PARP-1 isdissociated fromthe break by the accunul at ed

ne gzhificenttshamgrgbutesstulthe dayefopomreniRARapadr yurerese ¢Bls (D) .

Al t hough PARP-1 has been inplicated in several nuclear
processes, such as nodul ati on of chromatin structure,
DNA-replication, DNA repair and transcription, PARP-I

kn@Sé‘toc S Iﬁ),%ngﬂﬁ%gﬂ“& d a hé‘lee(r@roteﬁ%!ﬂr?g{)é)lzgd@ﬁgbosyl)ation in
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i n&PARSPYS eYd Faintenages %{%?HPmFCrﬁt%hﬁ%té’e PARP- | knockout

m ce through tel omere shortening, increased frequency

of chronmposone fusion and aneuploid (11), although all

these results could not be repeated in another set of

PARBYyl (ADBalost) polgme(at)(PARP-1)h&s fher peicipdlc@ember of the PARP
knockout, PARP-1 null nutation rescued inpaired V (D

J enzyme family and is an abundant nuclear protein in mammalian cells. PARP-1

catalyses the formation of poly (ADP-ribose) (PAR) polymers using NAD" as
substrate. Upon DNA damage, PARP-1 binds rapidly to a DNA single-strand break
(SSB) and catalyses the addition of negatively charged PAR chains to itself
(automodification) and other proteins [see (3,4) for reviews]. The binding of PARP-1

to SSBs is believed to protect DNA lesions from further processing until PARP-1 is



reconbination in SCID mce (13). These results support
the view suggested by Lindahl and co-workers that
WE2RBOI23bRs a protective rol e agai nst reconbi nBCT/GB2004/003183
(5). It was proposed that B nding of PARP-I to ssDNA
breaks prevents the reconbinati on machi nery from
recogni si ng and processi ng DNA | esions or,
alternatively that the negative charges accunul at ed
f ol By tHeASPE:
: egkﬁ%%lﬂg‘éen. R A AT 8y PR ERE syl from PAR
88'% th inhibition of PARP-I itself and
% SSi o " a dom nant negative nutant PARP-1I,
|nclud|ng SCE gene anplification and honol ogous
reconbi nation (14-18). Studi es based on treating cells
wth inhibitors of PARP-] or cells derived from PARP-
1 KbergutPARRE ihagli ke eimmigeted hin seysstlesuéloar pfocesses, such as
PARP-1 activity increases cell susceptibility to DNA
damegiutagion gd rehsonaatoh stnivivpe,t DNAt-realichtione BRNA e¢mimaimgtranscription,
(3, 4, 8 - 11, 19, 20). Inhibitors of PARP-1 activity

haPaRTeERnodke@dt intic€ ossidpidr@ally(Hh deﬂaebolatémﬁbmqme @hice exhibit
treatnment regi nes such as radio-therapy and

chgnmy, rﬁ)@? k- &R¥blirddibn neﬁ%ﬁ{ig@@ 8nd ?@h@ﬂct leSlSclb ‘?n Y{E Fornl of increased

corrbl ation wth I ng ents, somer ase
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cells. Furtherm)re such treatnents are known to gi ve
| Skortepings ficeessethfreaieney ef Flromosorry Srsigopmel anenlplos? (11), although
highly desirable to provide a treatnment for cancer

t hall these besuitts edilé abt ve rapeated éi endthereset of PARPKI kihdckoutahice (12).
cancer cells and whi ch does not need to be

admi nhé tfeiRs hiteCRiBRko@! PARPM thllr afiRiohNREARM Rfpaired V (D) J
chermt herapy treatnents. Surprisingly it has been

H%bggqﬁogﬁ%ﬂoﬁﬁ{génﬁﬁﬁé%wo i n honol ogous reconbi nation

ypersensitiv PARP inhibitors relative to
wild type cells. Thus, according to a first aspect of
the present invention there is provided a conpound for
inhibitig&@the activity of PARP haV|ng formula I:

O N
and DEISAPTHAE SWpRostihe yiestwuegesier] by bmdakl amﬁéfpémrkers that PARP-1 has
According to a second aspect of the present invention

t hapeotegiivgrolei ageistarecompinatieh (Sor I wis prioposed thdtebinding of PARP-1
activity of PARP having formula I1:
to ssDNA breaks prevents the recombination machinery from recognising and
processing DNA lesions or, alternatively that the negative charges accumulated
following poly (ADP-ribosyl)ation repel adjacent recombinogenic DNA sequences.
Only the latter model is consistent with inhibition of PARP-1 itself and expression of

a dominant negative mutant PARP-1, including SCE, gene amplification and

homologous recombination (14-18).



N 10 Il and pharmaceutically acceptable salts thereof.
According to a third aspect of the present invention

WO b@s®11385 provi ded a conpound for inhibiting tPer/GB2004/003183

activity of PARP having forjwula I11l:and
pharmaceutically acceptable salts thereof. The
conpounds descri bed herein can be prepared by
synthetic routes based on those disclosed in WO

00442040 _and 01/16136...1.t. il | rstopd, t.ha

anSPE By B s Sl i ot R E AT BF PR bV rom parP-
conpounds of faornulas. 1 to Il the reference should be
Cohdepet aaice i dieie ﬁaataﬁ@oswarqsw ro%plfeélﬁﬁﬁc agiviyainetpases cell
acceptabl e salts and to other pharmaceuticall o
acoeprpiibildy o DpYedameging agpnis ardiphitoisreipndvhesek rejoining (3, 4, 8 —
relevant. The term "prodrug" is used in the present
speGilbi 2@t i on to denote nodified forms or derivatives

of a pharmacol ogi cally active conpound which

bi odegrade or are nodified in vivo so as to becone
converted into said active conpound after

admn iRy & b ARP-1ESREH %abybeénaksfe@ fin Db AYENL YWh traditional cancer

admnistration, int course o erapeutic trea n

of, a, mammal.. Suc rodrugs are no ch n,hecause, ., .

ot SR Beimes S0e) Sryaiorgerefy T SETR buPaCTR BHeR 4 Enibitors
to overcaone fornpul ation, problens, and also in sone |

ca¥e® ppdginy combpatign  With ymethylating aggpier HnodymieEsse saqisons and
of the active agent.As referred to herein

p hisnistageadiatighs ;gheacwgptfamdetcs eitltaged thel effiestivencss of dhese forms of
phosphat es and quaternary am nes. The netal salts may
betréatmoitd Hovwdvenlskell ireampemt aresnombsebetile ild asgucls oglise lamage and
or potassium Preferably, formula I, above, is

adgdatt &t RneGntdohdsr ‘ﬁl@éflmtyof:ell’s_. FhathBREes ! dueRkrleMments are known to
accept abl e phosphate salf having the follw ng fornul a:

For.oul . = he present invention also
re g?g@ekbrPﬁgg%ﬁg@%%gE?gc utility of the conmpounds
descri bed herein. Thus, according to a further aspect
of the present invention there is provided the use of
a t herapeutic amount of a conpound of forrmula |, .and .
phaheraioet it is Aighly desirable 4o provids a weatmentdpr canger thafds both effective
manuf acture of a nedi canent.
and selective in the killing of cancer cells and which does not need to be administered

in combination with radio-therapy or chemotherapy treatments.

Surprisingly it has been found that cells deficient in homologous recombination (HR)

are hypersensitive to PARP inhibitors relative to wild type cells.

Thus, according to a first aspect of the present invention there is provided a

compound for inhibiting the activity of PARP having formula I:



According to a further aspect of the present invention
there is provided the use of a therapeutic anount of a
waeoeowsowsas of formula 11, and pharnaceuti cal | y PCT/GB2004/003183
acceptabl e salts thereof, i the manufacture of a
medi canment . According to a further aspect of the
present invention there is provided the use of a
t herapeutic anount of a conpound of fornula Il1l, and
pharnacegtical |y acceptable salts thereof, in the
manut &gt ure, of a nmedi canent. According to a further
aspect |of t e present inVﬁftion there is provided the
' c anou of a conpound of formula
y acceptable salts thereof, in
a REdi cament for the treatment of a
di wgl%rmﬁc&ﬂﬁﬁl}t 4RBpth é‘saltssthé‘réé'tsed by a genetic
defect in a gene that nedi ates honol ogous
reconbi nation. According to a further aspect of the
present invention there is provided the use of a
co of formula 11 t he nufacture of a
o RSt o oteop L St gtk PeoP AT BB daero s Rgiided pgmpound
that IS, caused by, enetic defect in a gene that
neéﬂd@@?l%@ﬁ%?%ﬁ@ﬁ%oggégﬁﬁmﬁﬁgléﬂnuﬂékordlng to a
further aspect of the present invention there is
provi ded the use of a conpound of formula Ill in the
manuf acture of a medi canent for the treatnment of a
di seaseqgor condition that is caused by a genetic
defect i\n0 a gene that nedi ates honol ogous
Dy Di seases and conditions which are

ca by a genetic defect in a gene that nedi ates
hono rq%onbination i nclude, but are not limted
to capcd in particular breast cancer.As referred
her ei n " or "tumour" includes, but is not

l'i mited A0\ cancer of ke Iung, colon, pancreas,

ary, cervix, breast, prostate bone, brain
e use of PARP inhibitors is particularly
suitable in/the treatnent of cancer which is caused by
a genetic defegt in a gene wherein the said gene
nmedi at es ho megous reconbi nati ons. Cancer cells of
this type tendM o be HR defective. The specific
sensitivity of HR defective tunours to PARP inhibition
means that normally dividing "healthy" cells in
pabtndephasmadeutballyeaceemalste sdtsehaaafunt s of HR wi [ | be

| argely unaffected by the treatnent. A further

advant age of treatnent using PARP inhibitors is that
the PARP inhibitors do not need to be adm nistered as

a A@E@hfi@% Al ggp%&yoﬁhe Bl%sgﬂ.t tnt\/eﬁﬁgﬁ/ ﬁ{&é 8'})?<I>Vided a compound for

inhibiting the activity of PARP having formula III:



radi ot herapy or chenotherapy treatnents thereby

avoiding the side effects associated with these
weormsemsddnal forns of treatnent. A defect in BCTEB2004/003183

t hat nedi at es honol ogous rexonbi nati on nay be due to a

mutation in, the absence of, or defective expression

of, a gene encoding a protein involved in HR

According to a further aspect of the present invention

there is provided the use of a therapeutic anount of a

conmpound |pf formula | in the nanufacture of a

'.u‘ t~¥Xor inducing apoptosis in HR defective

NAccording to a further aspect of the present
there is provided the use of a therapeutic
a conmpound of forrmula Il in the manufacture
of a Medj cament for inducing apoptosis in HR defective

oeakding to a further aspect of the present
i nventi o(m- is provided the use of a therapeutic
anount o conmpound of formula Ill in the manufacture

of a nedi canent /f or i nduci ng apoptosis in HR defective
cells. Accorolhk to a furthfi aspect of the present
i nvention there is provided Le use of a therapeutic
anmount of a conpound of fornmula | in the manufacture
of a medi cament for the treatment of cancer. According
QH%& t invention there is

pr oVl 4 et1g§§ﬁ%c%e;§£?1%géﬁt§gfé%t§&; anount of a conpound
of formula Il in the manufacture of a nedi canent for
the treatment of cancer. According to a further aspect
of _the present inyvention there is provided the use of

a ThererpBRends dgsrsibae hereimcandbgprgpricd by surthetiaroutes baped on those
the manuf acture of a nedi canent for the treatnent of
cadiseloseddaWOr0042048 asdi Q@ BILE61H. treatment with the
conmpounds descri bed herein nay be partially or totally
deficient in HR Preferably, the cells are totally
deficient in HR The conpounds descri bed herein may be

uS B4y il1Chel drRifstdda thith@drd et %ad% NGRS sYRETGLS (' ®mpounds
patient to be treated has a famlial predisposition to

t hg ?&Hf%‘fa[s I "fg\ﬁﬁv rtefe?%lr%gltsﬁoﬁ?r ea Ql‘gsﬁ'ugcﬁ T%s extendi jng & ]so, to their

par icularly sui ta ment gene ke

heredita ncer, ticularly gene-|i
hel"ga(ﬂ“ta "é‘ % adicepta ersaﬁi ngﬁ ptPef(gﬁ‘?red’ %%Ptlcatﬁﬁe acceptable

PARP inhibitor is useful in the treatment of cancer .
c eblopreguisaist (pyedrig forms) evlsre sddevsnt. ofThg tgam&Prodves \isdesed in the
in HR Genes with suggested function in HR include

XReXekent ApkdiicatiBARP-dbnotd mAldHIHLBDrm{ BARRDORYIvETHS) pRPMacologically
active compound which biodegrade or are modified in vivo so as to become converted
into said active compound after administration, especially oral or intravenous
administration, in the course of therapeutic treatment of a mammal. Such prodrugs
are commonly chosen because of an enhanced solubility in aqueous media which
helps to overcome formulation problems, and also in some cases to give a relatively

slow or controlled release of the active agent.



RPAlI 5 RPA2, RPA3, XPD, ERCO , XPF5 MVB19, RAD51,

RAD51b, RAD51C, RAD51D, DMCO, XRCCR, XRCC3, BRCAl
WMBROAA123RAD52, RAD54, RAD50, MREII, NB51, VRN, PBLAVB2004/003183
KU70, RUB0, ATMb ATR CHKI 5 CHK2, FANCA5 FANCB, FANCC5

FANCDI , FANCD2, FANCE, FANCF, FANCG FANCC, FANCD ,
FANCD2, FANCE, FANCF, FANCG RADI, RAD9 [See (2, 3, 5,
22-28) for reviews]. A gene involved in HR may be a

: . ! . :
UAR lx’%feﬁé‘cpﬁ)r fereif ﬁ)h%flﬁgeutl-ggﬁy gé&%ﬁféﬁ%%?lé PfR Hé‘(dtl g%&, phosphates

for the treatnen ancer efective In

expressi.on of a tu r _syppressor gene. Preferabl

Ehend B Rkt s P RetBREE B ety B dagtats such as
cancer is the nost comon type of cancer anpbng wonen

i nlthEEMAAREIE: B RERSH™- Certai n fanilies have a strong

predi sposition for breast cancer, which is often ow ng

to an inherited nmutation in one allele of either BRCA

or BRCA2. However, one functional allele is

maPrefaablgd forbduls I, iabeley iisludhsniplesdesss thrg fdrive of @l gharmaceutically
mut ati on devel op normal Iy and have no phenotypic

C OR&RHABRGRoEHAM salt heviap i foRWwing FOWRYRr . i n one cel |,

the functional allele mght be lost, making this cel

Caﬁﬁﬁhﬂﬁﬁ5ﬁ?ﬁ?§%“%he sane tinme deficient in HR This

step Is cr or the onset of a tunour (1).

Therefore, according to a still further aspect of the
inventionjthere is provided the use of a therapeutic

a angonmpound of formula | in the manufacture

of a pnt for the treatnment of cancer cells

def ec i BRCAIOand/ or BRCA2 expression. According
to a fAwt/her aspect of the present invention there is

provi ded Yhe usg-of~a therapeutic anpunt of a conpound
of formul in tge manufacture of a nedi canent for
the treatYenf of cancer cells defective in BRCA

and/ or BRCA2 eﬁpression. According to a further aspect
of the present Nnvention there is provided the use of
a therapeutic anmount of a conpound of fornmula Il in

t he manufacture of a nedi cament for the treatnent of
cancer cells defective in BRCAl and/or BRCA2

expression, .The .cancer cells tqQ be treated v e

path? AFFPIG AYGRHGR | 350 arites At then TiSFERRIG R e compounds
expressi on. Such deficiencies can be identified using
mutescpbedhar@r t echni ques array techni ques (29, 30) or

usi ng ot her screens known to the skilled person.
Particularly useful techniques include real-tine
gquantitiative RT-PCR, Northern blot,

| MTHA) Atsdr ek edaShFtNerai3pecy\6 s HRY frehPinveton there is provided the use
32). Accordi ngly, the conpounds of the present

I NYen Eﬂe%eaﬁ@alﬁgurﬂ %@%icgfﬁbé’ﬁnd. SN ok I,f &d ﬁﬂaﬁnaceutically acceptable

salts thereof, in the manufacture of a medicament.

According to a further aspect of the present invention there is provided the use of a
therapeutic amount of a compound of formula II, and pharmaceutically acceptable

salts thereof, in the manufacture of a medicament.



treatnment of a range of selected cancer runours, and
the invention further provides a nethod for the

woe@aomsnt of a patient suffering from cancer.Pd6B2004/003183

conmpounds descri bed herein hay be adm nistered in a
therapeutically effective non-toxic anount via any
suitable route for effectively targeting cancer cells.
Sui tabl e adm ni stration routes include, but are not

|

A KIS 1 OB 0kl LKA e e of
th fect t d

deghzzr |p[?u%(E %Iepro l(lel%{ tngflf %%§ mIB%)/l%e;rléjla ?{/’Pog%f’w caﬁdc gggelfjclg}ltscraghacceptable

to heve th deS| d effect .and may vary according
?fﬁ%i‘% B’F?? Bedicpaeni sease” conditi on,
and the pot ency of t he corrpound It will be

appreci ated that different concentrations nay be

enpl oyed for prophylaxis than for treatnment of an

ac tAiceerditigsteas furtheo aspacino fiths tprastmtanvémioneheralis prodiddd the use of a
particularly humans, it is expected that the daily

dom%ehﬁé/@rhoﬁﬁt of BRoGbintPofABRINla Widnd PASrridcemli QI Aedetable salt
50 ng/kg in mce andﬁlg 01 ny/n to 50%/@ body 9 deptable salts

SUR{RGR, ¥ §Re I BdTRIS - fuit Lhamifhone P é’ eﬁr atnlif%@ of a disease or

anmount of active | ngre ent aam ni st er

fr cy ..0f .adm ni rat l.on at

%&“Fﬁy% It at 1% ca%éc\(} i 9%388 gf getlegtn rya\lggpgl %ﬁleg §%8vfnologous
PARP I nhi b|t| ng conpounds are needed to have a
thé?"ﬁﬁ’é’&ﬂalleneffect in treating cancer thereby reducing
system c build up of the conmpounds and thus m ni m sing
any associated toxic effects.Wiile it nmay be possible
for the conpounds described herein to be adm ni stered
al apeordingt oea furthet agpecpsiuthel preseit ingerfioftesrald provided the use of a
present the conpounds in a pharnaceutical conposition.

Al boB&iHdst RtmbRrmu atd ﬁﬁnﬁfﬂctﬂﬁkéﬂ"eg méBicRMER for the treatment of a
pharmaceutical conpositions will generally include the

st GRe é)sfe ‘Qj’ b 115](91 e i fcalt.lsQ:ﬁ qp%#%ﬂg &?gc‘t" rlhbe%ell? at r}nedlates
i nto associatiron wth a carrier const'tu
accesso n redients. Usually, the
foP?mP’;ﬁP‘é%fS %TP ared by uniformy and intimately
bri ngi ng the corrpound of formula | into association
with a liquid carrier or with a finely divided solid
carrier or with both and then, if necessary, shaping
t hé.cpordihgcip a furthedaspiectenf the prasemtinvension Faerenid pitoivaled tlod use of a
the present invention suitable for oral adm nistration

mayogowpidesteottdad idithe ithefabiid 6f 8 uiddicametffRs WheGeatment of a
cachets, tablets or | ozenges, each

disease or condition that is caused by a genetic defect in a gene that mediates

homologous recombination.

Diseases and conditions which are caused by a genetic defect in a gene that mediates
homologous recombination include, but are not limited to cancer, in particular breast

cancer.



contai ning a predeterm ned anmount of one of the
conpounds descri be herein; as a powder or granules; or

W@ 2@8/m3nsi on i n an aqueous |iquid or non-aquePCEGB2004/003183
liquid such as a syrup, an &lixir, an enulsion or a
draught. Any one of the conpounds descri bed herein may
al so be presented as a bolus, electuary or paste. A
tabl et may be made by conpression or noul ding,

0Pk @RIk hiet“@REr® br “Rﬁ%u@%@ﬁ%&r Yut RHEAhLERESo, canger of the
Conpressed tables may be prepared by conpr essi ng, |n

su b f the conpoun eschi
ner iR ol BER0E, p A%, ot R WO TR et Or skin.
granul es, optionally m xed with a binder, [ubricant,

inert diluent,surface active or dispersing agent .

Moul ded tables may be made by noulding, in a suitable

nmaéhf HEe o d’AqR&tr&mt%zf ispaiticohelysbitalle 1rpﬁ»m@ambn¢: ofrpamgerdwhich is
descri bed herein with any suitable carrier. A syrup

magaused hpdegetiadidfet imnygenneviafein the caidpgmadsediates homologous
descri bed herein to a concentrated, aqueous sol ution

of reBombigationst @anexaRPS 6f thisayesend tPbSHRUefdvaVe De added

any desired accessory ingredient. Such accessory

i ngredient(s) may include flavourings, an agent to

retard crystallisation of the sugar or an agent to

lag’ﬁélee gﬁfm%@ g?ﬁc'sg[ x};tsr %%?R %;:featnye h(feurés é? 3{1@?% e{ﬁ%}Pitl%ylcr?leanS that

sorbit r ons rect al adn1n|strat|on

ben%F’é'@é HfVégmg]él L%fﬁéh &“A{as 1R gptienfy Which hawq adequale am@\ants of HR will
such as cocoa butter. Fornul ations suitable for
pabelarashaunaiiénied by thefreaneonveni ent | y conpri se a

steril e agueous preparation of any one of the

conpounds descri be herein which is preferably isotonic

with the blood for the recipient. In addition to the

af Arfenkatateaeshe oTtleatiAtsing PARPULEDItORSs Bht thbi !P%RP inhibitors do
i nvention, for exanple ointnents, creans and t ke,

[ ugde c e

L U L G %?ﬂﬂgn?foﬁ% ‘9315 conventionsl
surface activ thlcken ubri.cant  and/ or

o BB i G R el e g e ettedts associated
phar eutically inert excipient.The conmpounds of this

i n‘(&”é]hn%}eé?}c‘??é{?n%f?@bf%@s qbHetment or adninistration in

| i posomal fornulati ons which can be prepared by

nmet hods wel | -known in the art. Thus, according to a

further aspect of the present invention there is

prAdefietina gona i eeididtedHon0sEdas kddofi@oR iay HaGlud to a mutation
conpound of forrmula I, or pharmaceutically acceptable

sah! theh®E&RE ofas cﬁ:@ecﬁ% leX$1e@YRNGE a gene encoding a protein involved in

HR.

According to a further aspect of the present invention there is provided the use of a
therapeutic amount of a compound of formula I in the manufacture of a medicament

for inducing apoptosis in HR defective cells.



According to a further aspect of the present invention
there is provided a pharmaceutical conposition

Wwe@opnisihg a conpound of fornmula 11, or PCT/GB2004/003183
pharmaceutically acceptabl & salt thereof, as an active
agent. According to a further aspect of the present
invention there is provided a pharnmaceuti cal

conposition conprising a conpound of formula I, or
h ' : : . : '
SRR 62l SEREPLEES,SBAL SOkt VAR s or

copprise at | east one other.dngredi.e rovidin .

c OBapeiticamal fhit S it of GuBaup githe BV ERYBFor s medicament
carrier diluent carrier or excipient and may be

pries wdpeiag pponiesit inddR dgectiv ¢allsThe carrier(s) nust be

phar maceutically acceptable in the sense of being
conpatible with the other ingredients of the

formul ati on and not deterious to the recipient

t hesedind e a Fosisdr bispect of Md ptisnn mviengdiitherd 3qsevided the use of a
suitable for oral, rectal, topical and parenteral

(i tﬂ&]aeéﬂtﬁ REYE AORRMRING 0P EE RIS AL Athe @Rfufacture of a medicament

i ntravenous) adm ni stration or for admnistration to

the | ung. or .her rpLi site such as the nasal

pa@g %@%pgfﬂ%qg%ﬂglo%ﬁgé%rc {e%‘gée%le?lg'd to herein may be

adm ni stered in conbination with other anti-cancer
conmpounds. The present invention also includes a

met hod of treating cancer in manmmal s by adnm ni stering

t hiceostpe im & Sudless Aaspasé @f Hier riesenh ey eptien there is provided the use of a
pharmaceutically acceptable salts. Thus, according to

a themapéreic aspme bf efcotmpeurpl eSfermularvierthé oantfhemee ¢fsa medicament
provi ded a nethod for the treatnent of cancer in

MBS et bf tdt@e@dm ni steri ng a conpound of fornul a

I, or a pharmaceutically acceptable salt thereof.

Thus, according to a further aspect of the present
invention there is provided a nethod for the treatnent

of ,cancer '

in | s conprising,adn npist.er .
cofatinge ot e RAR iabrer OFBie e FRTRRNT iy [rBvided e use of o
acceptabl e salt thereof: Thus, according to.a further
as%é@m&%c %ﬁ@mﬁpﬁg SPDORcRt DA b %%P’@W&%B gmedicament

met hod for the treatnent of cancer in mammual s

c ofep thedrqagmerd o panseer i ng a conpound of formula 111, or
a pharmaceutically acceptable salt thereof: The present
invention will now be described by way of exanple only
wth reference to the acconpanying figures wherein:

Fi Qesdibgits adfuSh@Piip&h QWiRIp@edt iswhMby @lerd B $rBfided the use of a
presence of PARP |nR| bitor of formula Il in AA8 cell

i &%rapla\ft{cl aBhot e lo% a lcé)rﬁﬁo@fadof%rlﬁﬁﬂ& Bt bin fHeManufacture of 2 medicament

for the treatment of cancer.

Cancer cells suitable for treatment with the compounds described herein may be

partially or totally deficient in HR. Preferably, the cells are totally deficient in HR.



Figure 2 is a graph showi ng cell survival in the
presence of PARP inhibitor of formula IIl in V79 cell

WO 2008/018€8 cell |ine and VC8B2 cell |ine; Fi gur€r/8B2@4m03183
graph showi ng cell survivalloin the presence of PARP
inhibitor of formula | in V79 cell line, VC8 cell Iine
and VC8B2 cell line; Figure 4 is a bar chart show ng
PARP activity in VC8, V79, VC8#13 and VC8, VCB#13 and
VG8+B L L ahL-hist 0
¢ i orfiiunat | E@&%bw nbil B ggo%g%gg b ¢ eAﬁ%a arglahtad RFmASf cancer
IOP\;H;;AI ! Itﬁ nﬁé)t{:?pfte?:,ll)eutlpaaa?@l%%?r a@ﬂ%l t%&fslpOf:thr? tdD t gscgrrl]c%? However
pernmeabi | i sed (upper graph) and intact (lower graph)
LI the 15vi¢ eqompourgsy gfee perticylaglyp alﬂlleablﬁ Toya theg fegptaeng nefweppe-linked
the bl ood and tunour pharnmacoki netics and
p harediegdsanaer, el mpstipaftoulmlygehs-phlositacditagt breastghnogr.
(upper) and 10 ng/kg (lower) in mce bearing SW20
xenografts; Figure 7 is a bar chart show ng the
phar macoki netics and pharmacodynanics with fornula |11

' nxnn@ %{-’efa%&" és%gctSWPARP qﬁ&u)ﬁ&t & udehlUh 8hd tikStmRnO bABhcer cells
s oW he tumour growth (median relative tunour

clgmﬁ in th@ﬁ%(%{;egselgﬁ ' g g ﬁ?&@%o%gﬁgrgﬁg it(genne\gl)mkx{ltngguggested function

or mu

t eno om de a i t I - Fig S
grlapﬁ%sm’}hwg&%&@% nBe ottt el R ea B RRTQS s, Rea,
tunour vol une) of mce bearing SW620 xen rafts

f ORPbhi REAZr e PR ERCEdr ItEa NI B BRI, ADS1B, RADSIC,
conmbi nation with tenozol om de (TI\/IZ) and with fornul a

| - RADSpDa DMED I XRACR | BREC3FBRCAL SBRGA2 RADN; ReAiD 3 eRADSO,

survival of AA8, IrS ISF and CxR3 cell |ines when
t romEad, WE1, WARND USL.NMOKITF0} RRISOOASTN AtTiRe CEIKR CCMK20FANCA,
fornula’ III Formula |11 was found to be npbst active

agﬁ | f RNICRF,. F)&‘N@?ﬂ | pak& DRCRANCIAY FARI@N FS&'@Q:G FANCC,
(the conhcentratiion of t

he active conpdnent tHat Kil

Sgg%g’f&ﬁég 3@5‘#@?@5& g%%glwf, EQ&C a’nIgK@\'C\g%%%?e[ISFe |’ n é s’ 22-28)

when tr,easéed wi th various concentrations of the
co%ﬁé‘i}’hﬂ” f formula Ill. Formula Il was found to be
nost effective against the VC8 cell line, which | acks
BRCA2, having an LC50 val ue of 43 nMand an LC90
(concentration of active conponent that kills 90%
A gene involved in HR may be a tumour suppressor gene. The invention thus

provides for the treatment of cancer cells defective in the expression of a tumour

suppressor gene. Preferably, the tumour suppressor gene is BRCA1 or BRCAZ2.

Breast cancer is the most common type of cancer among women in the Western
World. Certain families have a strong predisposition for breast cancer, which is often
owing to an inherited mutation in one allele of either BRCA1 or BRCA2. However,
one functional allele is maintained. Thus, individuals possessing the said mutation

develop normally and have no phenotypic consequence from this mutation. However,



of the cells) was 1200 nM Fig. 3 shows the percentage
survival of V79-Z, VC8 and VC8B2 cell Iines when

WO e@anedoi t h vari ous concentrations of the coP@gDGBA03003183
formula I. Fornmula | was fadund to be nost effective
agai nst the VC8 cell Iine, which | acks BRCA2, having
an LC50 value of 12 nM LC90 was 27 nM Fig. 4 shows
PARP activity of various cell lines when treated with
vari ous centr.atiq Qf . : f I
T o 2k BT T804 g1e Fighli, FRERRUAE fis S Gliop hnd at the
for each respective JI line. The first b of ea
o 6Ems R EREn bR SERAtPARBIE TS SERe T B ).
present, so PARP activity is dependent upon endogenous
DNA breaks), the second bar is total stinulatable (by
ol igo) PARP activity and the third and fourth bars
s therdfbre, RARMiIECtol avstillyfuirthert dspeqs € denoventiontthere coprovidad the use
of formula Ill1. Fig. 5 shows the effect of Conpounds

Fofrm tBerhpedfle dohdun® bfPARBnRelhY i dfYforfeelal B itiSBe hehufacture of a
obtain the results shown in Fig. 5 were either

" o , ai . : _ ;
Do S A CAR fagdor BRCA2
presence and absence of PARP inhibitor of forrmula I
arfdP¥e¥ Rl a 111 or exposed to one of said PARP

inhibitors for 20 minutes prior to perneabilisation

and assayed for total stinulatable PARP activity.

There was no difference in the PARP inhibitory

acAdopiding f a iimther aspasti nfitheqfresent myertiqn there s arenified thejuse of a
when the cells were perneabilised prior to adding the

i nhélpéuticeapatioth behpdund of domodail infthé omnufaeute efesmedicament
nore potent in intact cells, possibly because it
acEmdlRbSentbf SinberGRl1b Sefeivd i BRTEA1 SRUSEBRCARGxpession.
shows the plasnma and tunour concentrations of the

conmpound of forrmula I, and its pharmacoki netic effect

on nouse peripheral blood |ynphocytes (pbl parp) and

SW620 xenografts (tunpur .PARP), at varigus {ines

£ ORTAHIRG 1 S b B et StvpHh Gy fs favded the use of a
phosphate salt of conpound of fornula l. ThF hosphat.

s dherapeuticrmaughplousrmesund of dermala LIf Hethe spaeiachie ol a medicament
solubility of formula |I. However, on admnistration to
anfoathiertedatnién of ceticecetls defiedtiysl in SRCHhosPoBBEAS dxpression.

t he phosphate salt of formula | (formula I-phosphate)

down to the parent conpound i.e. fornmula I. It is

evident formfig. 6 that thirty mnutes after

adﬁ%&? batcbALLRNObe fREIH! Bay bBNASIRIBRL 6 RallOd8mKikd in BRCAL or

hi ghl evel s of the parent conpound were detected in

bol%ﬁCQﬂ%)r(r&esaspo%. Such deficiencies can be identified using multiplex PCR
techniques array techniques (29, 30) or using other screens known to the skilled
person. Particularly useful techniques include real-time quantitiative RT-PCR,

Northern blot, immunohistochemistry and Western Blot (31, 32).



tunmour. The concentration of fornmula 1 decreased with

time nore rapidly in the plasma than in the tunour and
W@r0034113305 af t er adm ni stration significant | evReCHEGRI08/003183

detectable in the tunour bug none could be detected in

the plasma. There was a profound and sustai ned

inhibition of PARP activity in both pbls and tunour:

<50% control up to 24 hr. After adm nistration of

formul a I.- phosphat e at /[ ka.lower |evel.s of 1 he
cohpoifasu e PR G o n Bre P ARion B Pefleolt Tuspget for he
and tunour, and consequently there was | ess . .
prigRsdReRtOf TR s&}e‘?ct@é‘p@@n%twrmrﬁz a:%dgf.ﬁe FOEREOR firther provides a
plasma and tunour concentrations of the conpound of

f onethpdfarithe treptienttos aplatieweBringefi¢m catdesct on SW620
xenografts (tunour PARP act), at various tines

follow ng intraperitoneal adm nistration of the 10

ng/ kg of conpound of formula Il1. This conmpound al so

di e édmoRadyvBedoribel hérein! MEPUBE adihibiSredriffemeRbb@ldaly effective
retained wwth tine and simlarly inhibits PARP

??%d.rrﬁ\-/ g%f’é. b oftte vial IR MsujthB1g - rofiteS ?(%‘é@%ffé%i%ﬂlgj E%rgétg}gld?{&er cells.

m ni strati on ‘of tenol ozom

X5)... tunmour xenogr aft has .progressively,reduc i o
s St bR AR RO RHS bR (P B tRY < G g Browing:
begins to increase. Wien a conpound of formyla Il (5

PRl eV eRPUR, iglramuscylig iRfradesmaly MNashijon %N wi t h
tenozol om de the tunmour shrinks significantly for

around 15 days, to an undetectable size, the runour

size remai ns undetectable for a further 50 days

t haneahjeaticalastfectivdagoums of thel doatpeasds descriiedéeradithsriypically one
| arger dose of fornmula Il (15 ng/kg daily x 5) is

adghh 3¢ &IrRdeliNG bMiBPYhededifed STRE A A ShBCIRBIdMf BMthe nature
a further 80 days until the end of the experinent when

no, t.umour. | . i e _
bt i B0l B RSt o PR v e
% ggﬁpm?cga%?d B}%BEJ h‘;iﬁflg cz)g{:elmgr\_g%gxgsg%ag bg%@ﬁé@d;@}t :Pgtjnph-(l})/{?xis than for

conbi nation with tenol ozom de. Table 1. Genotype and

or irgfitmengfof @g lafptive digegsysed in this study. Cell Iline
CGenotype Defect Origin Reference Coments AA8 wt W
CHO [41] Chinese hanster ovary cell line irsl SF XRCCT

XRCC3 , AA8 [41] Radiation-sensitive deficient in HR
ceFdr ddniRis8Ridnvednih@als AR pitii@ladyaklkfans, it is expected that the daily

dosage level of the active agent will be from 0.01 to 50 mg/kg in mice and 0.01
mg/m* to 50 mg/m* body surface area in humans. Ultimately, however, the amount of
active ingredient administered and the frequency of administration will be at the

discretion of a physician.

Advantageously, only very low doses of PARP inhibiting compounds are needed to
have a therapeutic effect in treating cancer thereby reducing systemic build up of the

compounds and thus minimising any associated toxic effects.



XRCC3 a conponent of HR pathway CXR3 XRCCi - W irsl SF

[41] + KXRCC3 irsl SF transfected with hXRCC3 gene
wVZ®sHd12805 W V79 [42] V79 are hanmster |ung fi bPObIGB2G08/003183

VC8 BRCA2- BRCA2\ V79-Z [423 VC8 are radiation

deficient in HR sensitive derivatives of V79 which are

deficient in BRCA2 VC38#13 BRCAT W VC8 [42] +hBRCA2

VC8 with chronpbsone 13 contai ni ng 1li BRCA2 VC8+B2 BRCAI

W VC8 [42] +hBRCA2 VC8 transfected w th KBRCA2

Materi al s and Met hods Cytotoxicity of PARP inhibitors

t I|s deficient in HR (X or . Cel.l cul.ture

g oy S for Rerso B RSO Rl G e JfPigfefed alone
Larry Thonpson [41].The VG- 8, VC- 8+B2, VC 8#13 were a .
gi @tthe v sampvd attls Prfeable e preast thexgonaraunds jnpeghargaceutical
this study were grown in Dul becco's nodified Eagle's
MemimpositiDVEM) wi t h 10% Foet al bovi ne serum and

penicillin (100 UWmM) and steptonycin sul phate (100

ng/ m.) at 370C under an atnosphere containi ng 5% CO2.
Toxicity assay - clonogenic survival assay

ExpR r}ﬁc‘(z}fl&?sl by fHERHRE BeIbRink NP sl #ha?ﬂn@&e@ﬁicéﬁe&ﬁnpositions will
exposed to the conmpound of forrmula IT1 at the

concent,r at 1,0ns.i_ndj c i.n_Fi ' V, % T

SOBSSAI AR Pl Sbo o, 4 0 cApRP Bt i

har vest ed by t L ni [ .

v aarSWCl??éi%ae}‘épt qE )églgrlliqu:‘l gvﬁltchogdnsgt% egt c()er(lje ar dmgr%egcecgss%}'y ingredients.
Usually, the formulations are prepared by uniformly and intimately bringing the
compound of formula I into association with a liquid carrier or with a finely divided

solid carrier or with both and then, if necessary, shaping the product into desired

formulations.

Formulations of the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets, tablets or lozenges, each
containing a predetermined amount of one of the compounds describe herein; as a
powder or granules; or a suspension in an aqueous liquid or non-aqueous liquid such
as a syrup, an elixir, an emulsion or a draught. Any one of the compounds described

herein may also be presented as a bolus, electuary or paste.

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tables may be prepared by compressing, in a
suitable machine, any one of the compounds described herein in a free-flowing form

such as a powder or granules, optionally mixed with a binder, lubricant, inert diluent,



10 cmdishes in fresh nediumin the absence of drug
for colony formation. 7-10 days |later the dishes were

wo 20086112803 h net hanol : acetic acid 3:1 and st ai PEGBR2G01/003183
0.4%crystal violet. Col onilé¢s were counted and the
survival relative to 1%OMSO control treated cells
cal cul ated. PARP activity assay Exponentially grow ng
cells were exposed to 1% DMSO in cul ture nmedi um

( Co %reoa{c ive br s g?r?}gl% uRd O\ 0rd ltaﬁ)li%,_s 195y h% Inddd b B, in a

8 Coneén |nd|cate to cells
mswr&%gh%;:ﬁgg %M @E{Jgé@}ﬂ%l Lo b, of e f)g\}vg %d 8§m1|3c§und ({escnqbed herein
di gi toni n- perneablllzatlon PARP activity was measured
bwﬂmwmdﬁpﬁﬂdﬁpﬁﬁﬁbf a[ 32P] | abel |l ed NAD+ substrate
into TCA precipitateble polyners after stinulation by
the addition of a blunt-ended oligonucl eotide and
conpared with non-oligonucl eotidestinulated cells.
PAREyaptha by nidietbynaddind empoanaf ése (dmpoundd deseribed herein to a

i sotonic buffer) fromfornula Ill-treated mce was
MRASWLGgelNa (i}lfégu§ it apﬁ@c:\)r apt ie¥hrhilel ShcRRESto@RBich may be
tunour honbgénates from fonul-a’l-phospate treated m ce

wa asur,ed y |nnunol e
fﬁﬁ%ﬂfwe e TR A O | PR BB (pBOUKIR) may include
uted to up to 0in i.sat oni.c, buffer were
BRI, B PEFIS éfofem&g RS ATNRT O e Pt %enbfﬂ fgorease the
nltrocellulose menbr ane. The DP-ri bose)
poblahdity 06 ernetheningzestionb el 3 é@OE}'ShYélﬁ‘é Acphol f?é%%fﬁ@é glycerol
detection using a Fuji LAS3000 WV Il | um nator by
r eirgomlditok to serial dilutions of a PAR standard,
followi ng incubation with 104 anti body to PAR and a
secondary anti-nouse anti body. The results were
st andardi sed by reference to the nmeasured protein
| r with a usual
u?&E?E%atIS%S fOE S%é?f? ORISR on o & AR RAER ABeblop
restrict etalls of the above enbodi nents
wHiEHT &P %ﬁ%@?q Thy way of exanple only.
REFERENCES: [1] C. Lundin, K. Erixon, C. Arnaudeau, N.
Schultz, D. Jenssen, M Meuth and T. Helleday
Different roles for nonhonol ogous end joining and )
hdfoinotptioss seitabirb faraparerierib droimisigtioe sPnversndly eampsise a sterile
in mammalian cells, Mol Cell Biol 22 (2002) 5869-5878.
[ @qu&ﬁ-préf%lﬁéﬂch&ffatf@ rnEafthercospeumistdebériietherain dvitidhes preferably
functions of BRCAl and

isotonic with the blood for the recipient.

In addition to the aforementioned ingredients, formulations of this invention, for
example ointments, creams and the like, may include one or more accessory
ingredients, for example a diluent, buffer, flavouring agent, binder, surface active
agent, thickener, lubricant and/or a preservative (including an antioxidant) or other

pharmaceutically inert excipient.



BRCA2, Cell 108 (2002) 171-182.[3] D. D Amours, S
Desnoyers, |I. D Silva and GG Poirier

W@I0p(0AD3P% | bosyl ) ation reactions in the regul BCT/OCB2@#/003183

nucl ear functions, Biochemld 342 (1999) 249-268. [4]

Z. Herceg and Z.Q Wang Functions of pol y(ADP-ri bose)

pol ynerase (PARP) in DNA repair, genomc integrity and

cell death, Mutat Res 477 (2001) 97- 110. [5] T.

Li pdabdmpdinds oisﬁ‘ﬁsoiﬁverﬁo@md:})fodléd t?ermﬁ&duffor KD ARE, in liposomal

Post - transl ational nodification of poly(ADP-ribose)

po k Tr.

B GRS b35S nereped by iy V?ﬁ?h God flfeutg 1

Li ndahl Rol e of poly(ADP-ribose) formation in DNA

repair, Nature 356 (1992) 356-358. [7] S. Shall and G

de Murcia Poly(ADP-ribose) polynerase- 1: what have we

| edhwre cRceordingt toea drther aspecthelidhe prsgent Anveniioat thReesis4povided a
(2000) 1-15. [8] Z.Q Wang, L. Stingl, C. Mrrison, M
Japhsamiaceuldeall osompasitisnh ubampr@sng ofaf amjchmE. (V?ﬁgﬁﬁ'mula I, or
PARP is inportant for genomc stability but

di §]ﬁ&ﬁﬁ@éﬂt1@alﬂﬁac%ﬁﬂ;§l@$l@§élﬁthe@@ﬂ%§ a@qundelag(eﬂt%?)

2347-2358. [9] Si mbul an- Rosent hal , B. R Haddad,

D.S. Rosenthal, Z. Waver, A Col eman, R Luo, H M

Young Z.Q V\ang T. Rred and M E SmJI son Chronosonal

?cfr fln]%;]z(b 3 eiﬁﬁger 3983_6)8? anc graau% e%s{]r]te I%'e%gon tﬁgrtel % prov1ded a
po (ADP-rj bose) polynerase ¢DNA, ProcNatl Acad Sci
PEacoriod)) 4OMREPItIOR) 9pPMPTITNE J 2\ PR ci fennula I, or
N| edergang, C. Trucco, M Ricoul, B. Dutrlllaux M
VapkarmBcenticaly saseptabile salbhsteof, asan Bitéve agant. M LeMeur
C. Wl ztinger, P. Chanmbon and G de Mircia Requirenent
of pol y(ADP-ri bose) polynerase in recovery from DNA
damage in mce and in cells, Proc Natl Acad Sci US A

94A(:3(%81 {303- 1630 abpetl Jf tE Aedlendiinfeddsd "MereMid provided a
Hande, M Tong, P.M" Lansdorp, Z.Q Wang and S. P.

ﬁ@%ﬁf{dﬁg&:g dliindd uoﬁo' é/cnﬁ%n{% bgf%}ﬁn@%élc{m of> ?oﬂlrr[h a II or

Go?l?%gs%‘mgﬂ}; 1999%]%1? §?1§8]§ %r%lagacé’% ﬂfz aIFe? Suar ez,
J.

The pharmaceutical composition may further comprise at least one other ingredient
providing a compatible pharmaceutically acceptable additive, carrier diluent carrier or

excipient and may be presented in unit dosage form.

The carrier(s) must be pharmaceutically acceptable in the sense of being compatible

with the other ingredients of the formulation and not deterious to the recipient thereof.



Ci gudosa, G de Murcia and M A Blasco Nornmal telonere
| ength and chronpbsomal end capping in pol y(ADP
WO pi0bos23Ys pol yner ase- defi ci ent mi ceand pri mar yPCEIGB2004/003183
despite increased chronosortal instability, J Cell Biol
154 (2001) 49-60. [13] C. Morrison, GC Smth, L.
Stingl, S.P. Jackson, E. F. Wagner and Z. Q Wang
Genetic interaction between PARP and DNA-PK in V(D)J

reconbi nati.on d tunori genesi t net .1997

15 peolp oot HEBi SRR B R A ot D anpparentera
Gowans, D. Grunwald, G De Murcia and J.M_De Murcia A
déimclvdme. rebptangeusyuingamusfulayBath HERYRAED. ipdugyation or for
pol ynmerase affects cell recovery, apoptosis, and

s iadtnénistedtionrmtlieduexatanter flsolmdivesge DA ad dpsal ReBEeS.

Nat| Acad Sci U S A 92 (1995) 4753-4757. [15] J.H

Kupper, M Miller and A Burkle Trans-dom nant

i nhi bition of poly(ADP-ribosyl)ation potentiates

Cafe! I ndHGEA BERGRMBLY bk GRkifiBteldd in combination with other
SV40-transtornmed Chi nese hanster cells, Cancer Res 56

(1996 715- 7. [16] J. Magnusson and C. Ranel
Iﬁﬁﬂﬁ%?%?%g %%o(§(ADP-ribose)transferase potenti ates

t he reconbi nogeni ¢ but not the nutagenic action of

al kyl ati ng agents in somatic cells in vivo in

Dr osophi | a nel anogaster, Mitagenesis 5 (1990) 511-514.

[ ffHe pesnt \iayeatian asedimeludes wamathad oft Tealing: Gaperom mammals by
i ntrachronosomal honol ogous reconbi nati on in mammal i an

c eddirsnibtgriag thenduinipiounds déscploddylfedEiRrand dissit pharmaggutically acceptable
Nucl eic Acids Res 19 (1991) 5943-5947. [18] A

Segir@nov, D. Cournoyer and T.Y. Chow Inhibition of

pol y( ADPri bose) pol ynerase stinul ates extrachronosonal

honol ogous reconbi nati on in nouse Ltk-fibroblasts,

Nucl eic Acids Res 27 (1999) 4526-453 1. [19] F.

Pt epecorfined & (Rchsonce P EpRGEY iy Mt Bprotided a method
Meni ssier-de Miurcia and G d% Mur ci.a | nvol.vement of d of
pdPy (XDiFeHimsBs ) CHIRY b PEEUNIy CRRPEsIER AdTHBicHaR 4 pompound o
Bi ochime 81 (1999) 69-75. [20] F. Dantzer, G de La
RubitaylaJ, orvphagsacshtigdly pgeeptable salt thgrselonsky, G de

Murcia and V. Schrei ber Base excision repair is

inmpaired in mammal i an cells | acki ng Pol y( ADP-ri bose)

pol ymerase-1, Biochem stry 39 (2000) 7559-7569.

Thus, according to a further aspect of the present invention there is provided a method

for the treatment of cancer in mammals comprising administering a compound of

formula II, or a pharmaceutically acceptable salt thereof:

Thus, according to a further aspect of the present invention there is provided a method
for the treatment of cancer in mammals comprising administering a compound of

formula III, or a pharmaceutically acceptable salt thereof:
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breaks, Carcinogenesis 23 (2002) 687-696. [27] R
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mul ti pl exed- PCR anal ysis (FMPA) for founder nutations
in the BRCAI and BRCA2 genes, Cin CGenet 57 (2000)
213-220. [31] Vissac-Sabatier C, CoxamV, Dechelotte
P, FiBugd®ri t i€a driggtcstioadiag béINsuridal cthe MrebendeedfeRARP ifhibitor of
Bi gnon Y-J, and Bernard-Gallon D. Phytoestrogenrich

di ets modul aggn@%PLETID 08l Rhe, RRE bl AN BRGAZB LIS ine;
suppressor genes in mammary gl ands of female Wstar

rats. Cancer Research vol 63 pp 6607-6612 (2003). [32]
Wi K, Ji ang S—Wand Couch FJ. r53 nedi ates repression

of _the ter .and d re uJatl 0
nRNEUEY pr o‘Fé‘l %@Wl% %@\B %“W%ﬁﬁ {ﬂﬁaéég#lj’ and VC8,
Biol. Chem Vol 278 15652- 15660 (2003). éj
Chi ar ugi Pow@aéﬂﬁ-qnidb\g@%*)B%o@ﬁ 1 ires 4 ePFE‘FSIGP‘@rOf ARP inhibitor of
conspirator? The 'suicide

formula III;

Figure 5 is a pair of graphs showing inhibition of cellular PARP activity in the
presence of PARP inhibitor of formula I and III in permeabilised

(upper graph) and intact (lower graph) L1210 cells;

Figure 6 is a pair of bar charts showing the blood and tumour pharmacokinetics
and pharmacodynamics with formula I-phosphate at 1 mg/kg (upper)

and 10 mg/kg (lower) in mice bearing SW620 xenografts;
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concentration of the active component that kills 50% of the cells) of 100 nM.

Fig. 2 shows the percentage survival of V79-Z, VC8 and VC8B2 cell lines when
treated with various concentrations of the compound of formula III. Formula III was
found to be most effective against the VC8 cell line, which lacks BRCA2, having an
LCsp value of 43 nM and an LCg (concentration of active component that kills 90%

of the cells) was 1200 nM.
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t Heckgrpusl PARPoAgSyim NP otligoripressnt. i SegPARR aséivity iis ylepsndent upon
PARP having fornmula O/ |1l and pharmaceutical

acendpgalobe DAL srebltsyr thef secdnd Aac smpuisinstimuletablti iy pbgo) PARP
claim11, wherein the conpound is in the formof a

PhRsPivbed 8Rl thir@fant Feurtiobdre Whé\g theoP ARIPaictiviy M kiR presence of the

phosphate O 5. The use of a therapeutic anmount of a

co I, and pharnmaceutically acceptable
R pE ety

I'n the manuf acture of a medi canent. N-

Fig. 5 shows the effect of Compounds Formula I and III on PARP activity.

Cells used to obtain the results shown in Fig. 5 were either permeabilised with
digitonin and then assayed for total stimulatable (by oligo) PARP activity in the
presence and absence of PARP inhibitor of formula I and formula III or exposed to
one of said PARP inhibitors for 20 minutes prior to permeabilisation and assayed for

total stimulatable PARP activity.

There was no difference in the PARP inhibitory activity of the compounds of formula

I and formula III when the cells were permeabilised prior to adding the inhibitor



6. The use of a therapeutic anobunt of a conpound of
formula 11, and pharnmaceutically acceptable salts

wo b@seuf3ps i n the manufacture of a medi canent. PCT/GB200MM03183
use of a therapeutic anobunt20of a conpound of fornula
11, and pharnmaceutically acceptable salts thereof, in
the manufacture of a nmedicanent. O-N/ |Il 8. The use
of a therapeutic anount of a conmpound of formula I,

nRanRn P e “GrinufE SERNRNCT Shartod BEIREl e, possioty

di sease.or conditigon that is caused by a genetic

dereaitse itrcehrilales witkin atos E@ﬁb‘fﬁsr%g ous

reconbi nation. 9. The use of a therapeutic anount of a
conpound of forrmula Il, and pharmaceutically

acceptable salts thereof, in the manufacture of a
med g oashents thoplatrheaid eatonecdncedftraiods s£ths eompowmhati foimmda I, and
that is caused by a genetic defect in a gene that

e SHa8%adukimhie ATt bR GAGENENRkipBEral bldod THBPHSEtES (7] parp) and
t herapeutic anount of a conpound of fornula Il'l, and

' t | 1.5 , e . .
ﬁa%?%% %&gg@bk Y@h6&P P%kiilf‘), S/ {/ﬁhotug eﬁﬁl%% foﬁltgwgr%e éntrapentoneal

a medi canent” for the treatnen
di sease qr c ition that is cause a I C
R BERSiifion g dfePhARRA S0t A csBHHERGE sty e ohosphate salt of
reconbi nation. 11. The use as clainmed in_any one of ‘
cIthe rempouiyl o6 foypdad incregsesqbpetlubility; of dofaudh dodHRgever, on
a protein involved in HR 12. The use as clained in
aradnomistrationc It aws agimad (Lgcludiig rtwinkan) Heased eahosphatas¢se break the
absence of a gene encoding a protein involved in HR
13hodfitaisst @foehaliamedorniulanphesphatef dowaitdrsheBpdrent dmpound i.e.
wherein the defect is in the expression of a gene
engaging a protein involved in HR 14. The use of a
therapeutically effective amount of a conpound of
formula | and pharmaceutically acceptable salts
thereof, in the manufacture of a nedi canent for

i nduci ng apoptosis.in, HR defective cells. .15. . The use
of 35 iipb a8 & hgs T REpIFs AR Ao O /DA Lahosphate
formula 11, and pharmaceutically acceptable salts

t resridome/kgnhighlevels e e paiert eFmppurd divers mstrctedopm both plasma and

tumour. The concentration of formula 1 decreased with time more rapidly in the
plasma than in the tumour and at 24 hr after administration significant levels were
detectable in the tumour but none could be detected in the plasma. There was a
profound and sustained inhibition of PARP activity in both pbls and tumour: <50%

control up to 24 hr.

After administration of formula I-phosphate at 1 mg/kg lower levels of the compound
of formula I can be found in both the plasma and tumour and consequently there was

a less pronounced effect on PARP activity.
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formula I-phosphate (at 0.1 mg/kg and 1.0 mg/kg) in combination with

temolozomide.



pharmaceutically acceptable salt thereof, as an active

i ngredient. 28. A pharnmaceutical conposition according
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further conprises at |east 22ne diluent and/or carrier

together wth at |east one bul king agent. 29. A
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acceptable salt thereof: 31. A nethod for the

t et ment 8f cancer "h manmal s ri si ng 1 S:“iifzhamsmovary
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described in claim3, or a pharmaceutically accepabtzacomponent
salt thereof: Sequence Listings Sequence 1 - HumanolDNAthway
sequence of PARP-1 1 cgcccgccca gccccggggg cagggaaagce
ct@&at t acgX§a6it accgdtgagcaaggadset cgcggadiicg

gggagcgt cc ™ €#agct ggatcctcta ggcaggat gg tgatg:gsg aéléf;md
121 ctttgcaaat tgtatcttct gtttgaaagt gaagtactta gene
cct cagcagc agaagaaaaa 181 gctacaaact gacattaagg

aaaat ggcgg aaagttttcc ttttcgttaa atcctcagtg 241

cagagat at a gf cttagat . at gct gat gty7bct gagt cagjt accaagd gahamster
attctatcca 301 aaagaaccac gttcatattg caaacccaga lung fibroblasts
ttttatatgg aaatctatca gagaaaagag 361 actcttggat

gt aaagaatt atgatcctta taagcccctg gacatcacac cacctcctga

421 tcagaaggcg agcagttctg aagt gaaaac agaa% tcta o
t jé&&cggaca BR@GEcacag®RE81. ggaggadfdc act gtg?éaac VC8 are radiation
tcact gagtt tggtat gcad°¥#tgtt§aaa ttcctcatct 541 Sens“;"elf?rﬁv‘mves
tcctcaagat tttgaagttg caaaat ataa caccttggag aaagtﬁgé(% inlciBI;gM
t ggagggagg 601 ccaggaagct gtggtggtgg agcttcagtg

ttg@egogac geepgggact, gtcctttccty®bl gat atggt ca

cacttcctcc 1ggalpat gg cat ggagact agaagacagt ttgctwatsaad
721 gaaaacctct gaagatgcaa gtgaatactt tgaaaattac chromosome 13

att gaagaac t gaagaaacCa containing ABRCA2
VC8+B2 BRCAZ wt VC8 [42]
+hBRCA2 VC8 transfected
with hBRCA2

Materials and Methods

Cytotoxicity of PARP inhibitors to cells deficient in HR (XRCC3 or BRCA2)

Cell culture

The AAS, irs1SF and CXR3 cell lines were provided by Larry Thompson [41].



781 aggatttcta ctaagagaac atttcacacc tgaagcaacc

caattagcat ctgaacaatt 841 gcaagcattg cttttggagg
waa@soa3gha ttcaagcact ctgagccaag aggt gagcga 9PAT/GB2004/003183

tttagtagag atgatttggg cagaggccct gggccacctg gaacacat gc

ttctcaagcc 961 agtgaacagg attagcctca acgat gt gag

caaggcagag gggattctcc ttctagtaaa 1021 ggcagcactg

aaaaat ggag aaacagcaga gcaattgcaa aagatgatga cagagtttta

1 t
Oftk 9@9?‘?\@-2#%;%%&?‘1\2% %ggggg&alg Salf@2Rg %%ngcka [42]. All cell

aacct gggac tctgcca

t aat aa a catggttaat gtctdgtgaga ctaatt G 1 .
o e SR TS i B S By DR EnBe Bl B g v
tt tgt 1261 t t t t ttct t

ta aa?f;ggébogirtq %@8@3%%3%@@&&38%{32&1) taagg&ggg%gyin sulphate (100
gtggatgtct tgcagatatt tagagttggc agagtgaatg aaaccacaga
138Ymih bt 3T Gagd ezt nbepiicre contpinjag§ecCOb-t gt t gcat

ggttctcctg tacaaaacat 1441 cgtgggaatc ttgtgtcgag

ggttgctttt acccaaagta gtggaagatc gtggtgtgca 1501

aagaacagac gtcggaaacc ttggaagtgg gatttatttc agtgattcgc

t CROL AR LO8Mn RhLAABLA dbePCacccyg gagagacaga

t ggcacCaga ' ctcctgctca tttgtgacg: 1621 agccctcgga

a .

B e O B e 8 B AR LB PARAGARS formula
Qe EiaE Eshoggaada g aiedde Bieof 1o PSR orlet B0 aone in
catgcctgga gat cagataa aggactttca tcctagtgat catactgaat

t ajedjymalon24 Berscagacct gag ttttcaaatt tttcaaaggt

t gaagattac cagttaccag atgccaaaac 1921 ttccagcagc

accaaggccg gcctccagga tgcttctggg aacttggttc ctctggagga

1981 tgtccacatc aaagggagaa tcatagacac tgtagcccag

gt Tid dellk tnferd hagktait yatryisthlsation anahrd and géedad gt @eying densities in
ccattgaggc aaaatatatc tttcctttgg atgacaaggc 2101

COfd Gh Uidbs gl dsh GO BEtHk GBidnBSof &ﬁg WAy FbARtlagag
agattaaaga 2161 gaaggaagaa gcccagcaag agtacctaga ‘
agccgt gacc cagggccatg gcgcttacct 2221 gat gagtcag
gatgctccgg acgtttttac tgtaagtgtt ggaaacttac cccctaaggc

2281 taaggttctt ataaaaajta cctacatcac agaag gc . .
at &P dayt teeflgftél%tﬁ g{erez%@ vt et @gace %@%@ 3’3&@@ stained with
tagcaccctg gcaacaggac aaggctttga atgaaaacct 2401

t cedYaarmzial \yolagagaaga ttt gt at aaa agaaat agga acaaagcaaa
gcttctctttgactatgtct attgagatgc cgtacgtgat tgaattcatt
ttcagtgata ctcatgaact gaaacaaaag cgcacagact gcaaagct gt
cattagcacc atggaaggca gctccttaga cagcagtgga ttttctctcc

acebaik tterdtduinget 6 ¢hd Rt £1GERAVARAGDINTD control treated cells

calculated.

PARP activity assay

Exponentially growing cells were exposed to 1% DMSO in culture medium (control)
or a compound of formula I or IIT in 1% DMSO at the concentrations indicated in Fig.
4 to cells permeabilised with digitonin, or intact cells for 20 minutes prior to washing

and digitonin-permeabilization. PARP activity was measured by incorporation of a



t gaaaaacat ccagaaaaag aaagcgaggc ttgcatgctt gtctttcaac
ccgatctcga tgtcgacctc cctgacctag ccaat gagag cgaagtgatt
w@raosm123vs g actgctccag ttccatggag ggt gtgacat tRCT/GBa@d003183
caaggaaatc gccttgcatg cgctg#cctt ggtgggtgag aagcagaaag
taaatattat ccagttcggc acaggttaca aggagctatt ttcgtatcct
aagcat at ca caagcaat ac cgcggcagca gagttcatca tgtctgccac
acctaccatg gggaacacag acttctggaa aacactccga tatcttagct

TR M A AR CROR B R S LR lon
JRp RN R el R S R e

gcaaaat cca agcatagttg gagaaaacag atagaagacc aaatgaccag
gGtimuiptedceelisc PARE gotevitycindtigiovt boggenateat(dgn 8 ge asptanie buffer)
at ccagat gc gcccgaggcc ctgcaggccc cagcccaggt gccatccttg
t thozg Eaatuth Hi-ae@ed atée Wal mbaugghintthe sdrieohy. RARPcatiaity in pbls
ggcaactctg tgtgcactaa ttcaagagaa agaattttgt acaatggtgt

C A8 18 ER hERbLEERSRFoACARANY TGRS AL GRAEE Infe8 P4 H8ERIred by

gcccgagctc taafcagaga ttat gaagat ggcattcttc acgaaaatga

aaccagt cat t a CCl t C anl: C

¢ G- MRHOT G FOCAR e FACCHEL Sty SHEAE, tamour
gagaaaaggg atgagaatga gtcacctttt cctgatattc, caaaagtt

{ daaseeate: it ugung bt O0LGHeronE s Sk I GG gB S0 HM
agggggaacc ccaagaagcc gtcaggaacc agtctctttt agcatcctct
ga¥ADgfoc &y mamtand dgottad ento crtiacdlalosaavemnbigom ErapelydpP-ribose)
tt ccaaaaga aaaat ggaat tatctcagcc agaagtttct gaagattttg

aquARY PolEmé&it for@atieH &as tpaatisd by chanhimhescehtd degaaingt using a
ggacgt gt gg aaaagctatt ggatttaagt tggacagagt catgtaaacc

agLA0E AQGH P RAL ¢REhAktot hYAYARERE 16agHECAldHnY IFACRAR! &andard,
cttcCtagctt ttttcctatt ttggctccgg ccgttggttc ctatcttacc

CSRRB SRR 00 LECEC FAAILD FoMA B oo

R e R R R R e

ctattgtggc attgtttttt cagggagctc attaagctct gcacagtctg
ctafdhehempegenstat cct gga ggctttacta ccaggecttc tgcetggeace
ttccctgage tggattctcc ccagettcat ttctctcttc ctacagaccce

It is of course to be understood that the invention is not intended to be restricted to the

details of the above embodiments which are described by way of example only.
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tgatcccatc agaggttttg ggtcttatca tccctctgct tactctcctt

ttcattttca accttccgca gcctctttga ctgccaacct taggctgcca
wat@goe3es g ctttacctga ggctctttge agtcagtccc gRper/Gac@sn03183

agtagatctc tgtcttctag aagaabfcagt aggcagtctc gaaggaagtc

gatgtcctgt ctttgctttt caaagttctg acacagaaag tgatgagcta

t cagaagtac ttcaagacag ctgcttttta caaat aaaat gtgatacaaa

agat gacagt atcccgtgct ttctggaagt aaaagaagag gat gaaat ag

cilafagdtad SEH0 DEFtatnakt © SRULARIARR! Flfler ddbyape-
at t aaat{Hokylftioa Geastiods @i tHedeadlagorCot hgdléaadandtiaas aBigeitean J 342
ttcaatctct aggtzgt aaaa ggaagagaat gtctcctgga cctaattgcc

1

acaat gdi 9P 8agtt tattcgcacc aggttggaaa aagagggaat

PPt 2R GARLIROIN ARIUANARr ORIADE Il SRRAIRAAAPARD)

ct gggc ca ataaagcaag tgaatg aagaaga

act gaadgNAgpait, gehomicaintdegity aad celt dedthalsimtdat Rpgglrac@aol) 97-
ct gggactct gccaccaagc agttgctggg actccagccc ataagcactg
tgtccccltlgt t cat agagtc ctccattaca gtcaaggct aagt caaat ga

aae} gaaf 1 i iARaqk 5t iShioC & 6C tofderdddil 2938Ac1hAR PogRidlational

ataat agata cttataatga aacttcatta aggtttcatt cagtgtagca
at t act ghadifitdtmaadablydA Bftiysepryneaase nducad hyaddNAadtand breaks,

caagcaaf.aa, t aaaat gaaa C uence 2 - Human cDNA
sequenceeRs %ﬂ%ﬁngg‘ilaz@t@g@?@%%%gcggccgct g aattctaggc
096PCIaAay CAGE AL AL HASKICRECOS HdlyCANBGHes¢gaformation in DNA
gcattaaat g aaagcaaaag agttaataat ggcaacacgg ctccagaaga

121 ct oepas Maturg 3666 PR2R35CcB oYt agat g ccagagacag

Sd ooy A BOBEEE i MiRty BOFABRHARO7BOTERRNE 1: what have we
gt cat gugateafgemAnageRtidn hnhgaaidelr JVgaaBesce6d QYO0L-15a
COEHESHEE 0L 1AL SR S CAOEPIRNOL. S Onrors
121 o R L O B R efbabl 1n

agt gt t tggatosizaGedeydipy 14819¢03347035% aaaat gggac

a cag tgqgctigt tc 54

cdifgacett SHriTeub el BT booel TR MRt 4 Jyger A
aagat cgagRmif1rRaaag! ﬁ.ﬂ@gY@\ﬁ%?tZQQQWalﬁg?aﬂaRﬁaﬁgﬁd M.E. Smulson
tatgctacag atggactatg ccaccaatac 661 tcaggatgaa

gaggaaaCkammsenalgaboaationst ot tRARPEC) cmiaet ggenggiec atphiizetion in
t7 ég’ agf %g}gﬂ%S% tg%l& rte?nctro%ggt?c%t (t)ta E&ly@%ﬁ%&&%ﬁ %olymerase cDNA,
Proc Natl Acad Sci U S A 96 (1999) 13191-13196.

[10] J.M. de Murcia, C. Niedergang, C. Trucco, M. Ricoul, B. Dutrillaux, M. Mark,
F.J. Oliver, M. Masson, A. Dierich, M. LeMeur, C. Walztinger, P. Chambon
and G. de Murcia Requirement of poly(ADP-ribose) polymerase in recovery
from DNA damage in mice and in cells, Proc Natl Acad Sci U S A 94 (1997)
7303-7307.

[11] F. d'Adda di Fagagna, M.P. Hande, W.M. Tong, P.M. Lansdorp, Z.Q. Wang
and S.P. Jackson Functions of poly(ADP-ribose) polymerase in controlling
telomere length and chromosomal stability, Nat Genet 23 (1999) 76-80.

[12] E. Samper, F.A. Goytisolo, J. Menissier-de Murcia, E. Gonzalez-Suarez, J.C.
Cigudosa, G. de Murcia and M.A. Blasco Normal telomere length and

chromosomal end capping in poly(ADP-ribose) polymerase-deficient mice



781 agaaat gat g at ggaaat ga agt at aat ac caagaaagcc
ccacttggga agctgacagt 841 ggcacaaatc aaggcaggtt
waecwagisvtt taagaagatt gaggattgta ttcgggctgg 9RAT/GB2004/003183
ccagcat gga cgagctctca tggadgcatg caatgaattc tacaccagga
ttccgcatga 961 ctttggactc cgtactcctc cactaatccg
gacacagaag gaact gt cag aaaaaataca 1021 attactagag
gctttgggag acattgaaat tgctattaag ctggtgaaaa cagagctaca

1081 aagcccagaa c 0 .

cat t gt RO RRC)eRLCaerTs ffEArAapaLOAAIARARERT y Call Biol 154
t caaagl(gagl)ubmocagt ac ctacaatcta cccatgetcc 1201
cacacacagc gactatacca tgaccttgct ttt t..gaa t%g%gs
2G50 gbt-GhorTRen, e SPHAGE S D ST OAGE Babt  BAEAY 4 210, Wang
caggat Q%etn{etig L ALIGEA RO CERARB 3ha DRA-PEAHT REPY §€ombination and
gt gggaat ct tgagccatgg gcttcgaatt gcccaccctg aagctcccat

1381 camagdgdnasis NagtQengglia(1289gia@t4¥2a cttt gct gac

atgtcttcca, agagtgcgaa. 14 ttactgcttt gcetetcge .
£ 484G oY Ao D s Cr (L E A eGOY ¥ Lo PrURgHd G- De Murcia
aggt caghaty Mabganatiads HeaaAaCrAtVE MlubRab 6ERuBARBIMADE-ribose)
ttcaaggtaa 1561 acatagcacc aaggggctgg gc

aagatggc
t cccagtpobymeyesecalfect gelt ceroveygapotens. anggejsigt algr@matld exchange

t gccat a aag tgac . t
Too1 ¢ ooy BRaooRaiRtes SA0OSRRRT i) BS0E (ERATHALIAT.
Cysf coura Kuppegt BECViulies ladd tRadghle Tegsidoadtdnt inhibition of
tccttcagct gtggtgaatg ttgatcttaa ataaaccaga 1801 : ..
gat ct gatody (A&?aabwgg@%ﬁﬁﬁﬁﬁé%@fﬁlﬁ?ge&t 1gdyqed giege applifigation in

 gat at 14y . iR dorhlh 95428 RaAGLUMCAUMLORAIRATIGG) 2715-2717.

aaaaaaaaaa aaaaaaaaaaSequence 3 - DNA sequence

of [PORP-B Maggagest ggt €.gdtingd cinhilgpe c b cpdg(AdaRcibosejransferase
tcaccccact g ct aat ccccc

t ggccaaa .61 tagcgcqgat gt . .
acac aaq&t‘?}m&geé %gﬁ g 6@811{”&9356%a gn‘?‘t g ganipgeniq ggtion of alkylating
tcteect gtstli%as%%% Q11998 VR G0 BrS3PAN D GleBihogstdrd 8 Akdenesis 5

gccct ggda 1 gcgcacacaa ccaggccggg tggcagccag
gacct ct@ego)atlgtdect gc ttttcttgge 241 catggctcca

303 7f a8 S a At o iR aceafheE  §HRRRRYR 87 RS Rosomal
gaggccclfiol 888k Gadontinaoh if deagaaaadcetly Gglandhkibitor of poly(ADP-

gcgt ggat cc aacat gt cca ctcagcagca acccg%gg ac 421

ccaggt gtikasylptigaduleis AeidyRer ELt19§ha ¢é¢ aacat cgaga

ac aagaa, 48 tt catc c .
B oy e iond a8 CfoyRh B G597 S 5EBERn of poly(aDP
gt gggagaegefrobatgagt gindlatgsa teg Aachraacionth daamajogiua gaegeabination

Sgé o SAAROE g@ggggoﬁoga%%?ﬁu&%%aﬁééé R’ PPAB85UEEE 4531,

[19] F. Dantzer, V. Schreiber, C. Niedergang, C. Trucco, E. Flatter, G. De La
Rubia, J. Oliver, V. Rolli, J. Menissier-de Murcia and G. de Murcia
Involvement of poly(ADP-ribose) polymerase in base excision repair,
Biochimie 81 (1999) 69-75.

[20] F. Dantzer, G. de La Rubia, J. Menissier-De Murcia, Z. Hostomsky, G. de
Murcia and V. Schreiber Base excision repair is impaired in mammalian cells
lacking Poly(ADP-ribose) polymerase-1, Biochemistry 39 (2000) 7559-7569.

[21] L. Tentori, I. Portarena and G. Graziani Potential clinical applications of
poly(ADP-ribose) polymerase (PARP) inhibitors, Pharmacol Res 45 (2002)
73-85.



661 ggaccacttt gtgtctcacc cgggcaagta cacacttatc

gaagt acagg cagaggatga 721 ggcccaggaa gctgtggtga
wag@sousehg aggcccagtg aggactgtga ctaagcgggt 7BAT/GB2004/003183

gcagccctgc tccctggacc cagceacgca gaagctcatc actaacatct

t cagcaagga 841 gatgttcaag aacaccatgg ccctcat gga

cct ggat gt g aagaagat gc ccctgggaaa 901 gct gagcaag

caacagattg cacggggttt cgaggccttg gaggcgct gg aggaggccct

pF) g oY M%bﬁ%gﬁ@ﬁ?%&%&%gmﬂgg%% Bcience 286 (1999)

acaccd cccgcac aact
acagccapog-1o0sgcccatc aattcccctg agcttctgca 1081

ggccaagaa acatgctgc tggtgctg acat cgag ctggcc .
I9E5T%50. Set IR b A Y A RSRE RS ataxa
ggtgcca@é}plpz(:@@@)%g;ap& gagact acca 1201 gcttctcaag

tgccagctgc agctgctaga ctctggagca cctgagtaca aggtgataca

1282] gdachbaandwms gadh 8y datkgom Thy dMratt aowplgyt gdbe crossroads of dna

scact st SRl R0 A 0AR ROk RORSRR BETARTINR o1

gCgFrt OA Y [F'ALELE aHAANVRCELAYE CltHe B8 CARESIABRCACPAhRay, Nat
gt gggct ccg 1441 catcat%cca cattctggtg ggcgtgttgg

caagggceeCanser 3 (98) 2tdfagaacag 1501 caagt cagct
%%@%jﬂg%gg g?é&g&? t %%%mg% 9t 3499 aﬁ:ﬁgcabw CO IHRSALM t breaks,

ag gt ggccctgg gcagagag€a ccat at caac
acggacaeseinoga@sik Rg#B0RGB37-gagcccacct cctggettcg

acagtgtcat tgcccgaggc, cacaccgagc ctgatcc 1681 .

c cng acRcKapaagt {-gg gg’élmﬁlé%{? §g¢ 3%Cg é’é‘éﬁ“é‘gt 015?8@0’@8%1“5 of
gecagechly dofibi MaHE baGE FhaflaPchaa0eRRIA'G969453-480.

ct cccagagc gagtacctca tctaccagga 1801 gagccagtgt

i g[g:f! gd@rﬂ- \ag;ﬁ«grt,; gﬁagbgmgabﬂ;m?m; th ?@mgmgétshxo:r?go@alcwnhty and
goccat HE Db (HUIE ST aee Prook sURACH SRV B (B 2001) 196-206.

aaltg@iaag.@(_: MNEhAlsERthe RAl abAhed Keddion 18itthel 9B darly-onset breast
caagat ccct gaacttatgc ctcctaactg aaattttgéa ttctttgaca

cat ct gccaneer2®Rdds BREAd tant BREAZ,(Gepet Test | qEAHATERG-

L El 5, P R IED R e

2161 tt flgedceMOmERipRXEdPUR aABA9GY(FIORAJ fopf@indet mutations in the
cat aaatgac aagatttcct 2221 cctttaaaaa aaaaaaaaaa

aaaaaaaBB&Adaad BRGAR seresSelin Bisaet 57 (2009) #43-24Bna
i S@ﬁi M C%igsg;c-% &Qh&r e echagtl G Al g9 q:%h%ﬂg %E’ Horcajada M-N,

tcagc atcat cacc¢a ccat cdt caa Caacagct CccC
agcccgcbeaicagyil diebedrug PgBigoa 06J cand Beredrd-Gailon dx hgtoestrogen-

28;22;8%% dg:eg% . gf?%cc %{%?grgﬁ;%gf gg %%Cigl %ﬁg tﬁégg a’cumour suppressor
genes in mammary glands of female Wistar rats. Cancer Research vol 63 pp
6607-6612 (2003).

[32] Wu K, Jiang S-W and Couch FJ. p53 mediates repression of the BRCA2
promoter and down regulation of BRCA2 mRNA and protein levels in
response to DNA damage. J. Biol. Chem. Vol 278 pp 15652-15660 (2003).

[33] A. Chiarugi Poly(ADP-ribose) polymerase: killer or conspirator? The 'suicide
hypothesis' revisited, Trends Pharmacol Sci 23 (2002) 122-129.

[34] C.R. Calabrese, M.A. Batey, H.D. Thomas, B.W. Durkacz, L.Z. Wang, S.
Kyle, D. Skalitzky, J. Li, C. Zhang, T. Boritzki, K. Maegley, A .H. Calvert, Z.
Hostomsky, D.R. Newell and N.J. Curtin Identification of Potent Nontoxic



181 cgcggcacgg cctagcgctg ccggaggggg at ggcagtcg
ggat ccgccc gacaggcccc 241 gatccccgga cccggttgac

wQ@aeoaocsgtt gttgcagtac caccagcaca atctgtaccg 3PAT/GB2004/003183

t cgccgecge tcccgtggtc ccageggttt ctacttcatc tgccgcetggg
gtcgctccca 361 acccagccgg cagtggcagt aacaattcac
cgtcgtcctc ttcttccececg acttcttcecct 421 catcttcectce
tccatcctcc cctggatcga gcttggcgga gagccccgag gcggccggag

481 tt a cacc cetg .cagcaggacc e

t gggac g]g‘éﬁég@ﬁ'&a[goﬁg)ag afg)j.%“%ggeg ggg]gg)ltg E?acggaa%poten“a“‘m and
ctgct g?ﬂ@{@m@@&@gmmwsgmtﬁmfa Kd@@C(QG@H)@taHﬁQilS.

agaggct ggt ggacgcggca aacgt aaat g_caaaggacat ggccggcc

aa@g?t :Et Eenuis, CESt dencl1 PeyttacBda o gtga%gg?lk, ¢ Rermy, c.
aggatg CAL: c a g 3 .
ccacgct %%?fogg’tagaél%ég’gf{gt{?&%gt %glgu%%%ts c %? g%?agg g“é?n& th' tltm’ M.X.
781 tt gue,cllt ModngAoD! Mikrganaot. abigh,t St Tiag) DR aWgItiams, Q.Y. W, J.
agct gatcca aatgccaggg 841 ataactggaa ctatacacct

ct gcat gAbREc tgctalt @RS NgHghsh Hesisgatist sYriResinef poly ADP-ribose
ttgtgct : GG idin-6-
L9t 90tBmBAP 0A0E, 901 910668 ARRHSGAONEL 001 PRbriin
tccttacamy dsgpaitec ageeoasaglablyacumid@dds tfor thegtregment of ischemic

t gct agg%g‘%@aégﬁg%%g@?&ét tttactg actcctctaa
1081 at Y ° c zﬁg Qgg];a agt cgact cc
tt[(3@§: atgija 19i8AC WactsHitift landC Ragaaaakint @0gahh@ldte assay for the
cagcitcttc ttcagcatgg tgctgatgtt catgcaaaag 1201
acaaag gltdg@tl’fa@tlmgp@Bg%Pclt mb%utam §BeamqjtSceeena (284 1328
ga cagag L1261 ctgct act cat gga gt at t
ot Bakar Boarigee FoBe APl L IE AT off 1 2nal drocs promotes
t gct t cCruifgologe-aiFta@t g paiadf DNC Hembdd igtrhatinkliagcdisf Ge&y Dev 13
1381 ctgatccfac gttagtcaac tgccatggca aaagtgct gt
&
ggat at gé@?”c%ééa é8gg 1441 agcttaggga gagatt gact
;gggiat RiF s éﬁ%gh,cﬁ.t ]{,i(d dhli M ChL %ﬁ%@%cﬁﬁ@@Z;nZ%otes the repair of

gactt "agct aaagit aaaaaaacac tcgctctgga datcattaat
t t caaachiid d&fble-sigmddiredks byt lpaadogys accohdi@tiog) Nature 401 (1999)
ct gtggcﬁc é?ctgcatccc aaacgt aaac 1621 aagtgacaga
attgtta 3 gaaaaggag caaatgttaa tgaaaaaaat aaagatttca
16faby O8NS T PRl 908 H6$I8 NIt MERLAREIHoflack, P. Rong,
tgtcatggaa gttcetgcata 1741 agcat'ggcgc caagat gaat o
gcact gglc aApBimanggi.Ba Kaklagdt andg @6t aleiger dCagpiete inhibition of
ccctagca cetgcag,acctgecgec tcectgetgag ttacgget
gacccot RUNAGTOP R TRLERT et A Gyt P, g csge e of COHIOT1/2
agat 99068 floaPeaidABlcthtesd BRI Bidphyd AERIR1aY(99db) 1-7.

ttacggctct gacccctcca tcatctcctt acaalg?_f:ttc acagcagcac
[40]  R.J. Griffin, S. Srinivasan, K. Bowman, A.H. Calvert, N.J. Curtin, D.R.

Newell, L.C. Pemberton and B.T. Golding Resistance-modifying agents. 5.

Synthesis and biological properties of quinazolinone inhibitors of the DNA
repair enzyme poly(ADP-ribose) polymerase (PARP), J Med Chem 41 (1998)
5247-5256.

[41] S. Boulton, L.C. Pemberton, J.K. Porteous, N.J. Curtin, R.J. Griffin, B.T.
Golding and B.W. Durkacz Potentiation of temozolomide-induced
cytotoxicity: a comparative study of the biological effects of poly(ADP-
ribose) polymerase inhibitors, Br J Cancer 72 (1995) 849-856.



1981 agat gggcaa tgaagcagtg cagcagattc tgagtggtca
ttcgtagata gtgatcattc 2041 tacttcagcc ttaatggtga

WO eiosQa3ex g ggaagattta gaaggaaatc tatccagcat Z2RON0/GB2004/003183

gtcttcactg tcaacatgaa gagtagacct atacgtactt ctgatgttga
ttatcgactc 2161 ttagaggcat ctaaagctgg agacttggaa
act gt gaagc aactttgcag ctctcaaaat 2221 gtgaattgta
gagact t aga gggccggcat tccacgccct tacacttcgc agcaggctac

2Rl {2630 Gt Bdag 03 L bRt gt Jefer Mammalian

aagCaacfebdmeiaagsl-bgia Akt QMCI gta'ﬂlﬂaQXRC@O romote  correct
t agagggccg gcattccacg CCCttacaCt C ca tacaaccgc
gt gt ct gehremospae seatsagtien Stat @é]tl&é%l @g%gg@at g

a C t tt
tg@gﬁgf@%%T?@%ggggg%%Jg?ggg gﬁ% %%éég ﬁaggpggana anglq
2581 gougint RAt Begaddtagt dgdgThanpdoat@aeectiad bf alwomosomal instability

t ct ccat gaa gcagcagct aaaggaaagt a .t gaaat c c

t aaaac agSeAYENLRIQC A Cre MaHasg dYat glga@igéa&agg 8%%@?3 DNA
L1 gat gg: LagaaRaen AGRROGR9s & (10090R. dyag! 020200

ggat gctgtt ttgttggatg ctgccaagaa gg cctg gcaagagt gc
agpldgct bt Kraaooeegader 2w et &%bc@vegkagagﬁﬁaolan daggegcladasers, A.
aat t caacce ot ¢ cct .g cagge tata a

t gaat at ¥% E‘ﬂ%g%ﬁ@?ffbl %égeé St W%P%@ Z"S ggag’gggﬂggg Errami,
gttt aat Rge Taa! NOG! Rdherd CURC Bharhh, R RESHAEH M IRZAVREREa Brea2
gctttattga taaaatacaa cacgtgtgta aatgcaac.g at aagt gg

gttt act@@tC@théﬁfgmgy cagie dagadiomygigteat Scyatjl@mgtaggga higher

ccct CCt%Ct a

reet g P8 ggc

cagacgc
agat gccat g
ct gt agt gag
t cggct gcca
cgt aggagga
aggaaggaga
agcct t ggcc
act agatgtg
t caat gcat a
tt aggt ggac
t cagggaacg
cagt ggaaga
aat gct ggcg
t gt caacaag

cccccagagg

tgcctctctg
gcagcat aga

gcct ccaat g
agt t gct ggt

tt gaacacct
ttggctgata
t gggcaccgc

aacaaggcac
attttgctgg

agagat gcaa
gcatcttcaa

aagtt gaggg

ccttacctac
at ct caccag
caacct cact
caggggat gg
cttgacatga
t cgggat at ¢
t gggt cat ga
cacaaatt aa
caat cctt at
atcttgctcc
agtactattc
cagat acaat

ctgttttaaa
cat ccacccc
ggccctttag
cgccgeggga
at at cagcca
tttgaaacag
agagt t gaaa
t caaaggagt
ttgacttttc
agaagat aaa
gagaacacag
gt catt cgaa

RS AIRE6EC 1 CUAABORA b RABA06C

cct caggct a
ctcctgcctc
cagagt t ggc
acagaaagga
atttctaaaa
aacagattac
gaaat aggca
agaaagact c
actgtgttaa
gaat at cagt
agat ggt ggt
tt caaaaagt



agcggttctg
cacaat gagc

WO CRSAREB0T g

ccgggattta
ggaat t ggag
t at at gt cac
ttctgcagtt
tcagicattg
carétaga
t cat gaagcc

ccaccgacag
gcatgttgtt
tttgat gagc
ttttgctgaa
gaggaacagg
agacaaat gc
tagcaccat g
gt agaccgag
ggagaacagg

PO e e Ay R AIgar Ree ARREr

aaggaagt gt
tcatggttct
gacat gcat a
aact éet caa
ctgccctaca
tcttctgtag
aaaat ggccc
cgt caat ggg
cat acccaga

adet agtéysempEiigrnghiy
tggattacag aggattgttt ctaataacaa catcaatatt ctagaagtcc
ctgacagcct agaaataagc tgtttgtctt ctataaagca ttgctatagt

gSequence 5 -

tgaatatttg

and pharmaceutically acceptable salts thereof.

ct gaggagaa t cacaaccat

cctttcatta
cat aggagga
aaagcaacca
cacaaggaca
agt gaccct t
acgcgcct cc
ct ggcat at g
gtatcttatc

atgccatt at
apQr/GBgEgn03183
atatgtttat
ggt catgct a
gggaaat cct
agggcaccac
ct gaat at gt
acttaccaga
gaag
ggac

Human nRNA sequence of Tankyrase 2 1

cgct agccga aacct gccca gccggt gccc ggccact geg

accLZgadwacao

at aacagagt

gat ggcagaa

ggca/ggaggggcct ggccagcttc 121

ccgecgceg

cggattcgcg ctgcctccgc cgccgcgggag
\e ‘ gcC cagcgagggg cgcgcgtggy
cg€ggctat g ggactgcgcc 241 ggatccggtg acagcaggga
gccaagcggc ccgggccctg agcgecgtctt ctccgggggg 301
cctcgcectc ctgcetcgecgg ggccgggget cctgetceccgg ttgetggege
t HrldGhbaadced@chlll ALSPEHUCHIY aag@dat ca t gt cgggt cg
ccgctgcgecc ggcgggggag cggcecctgecge 421 gagcgccgceg
gccgaggccg tggagccggc cgcccgagag ctgttcgagg cgtgccgcaa
481 cggggacgt g gaacgagt ca agaggct ggt gacgcctgag
aaggt gaaca gccgcgacac 541 ggcgggcagg aaatccaccc
cgctgcactt cgccgcaggt tttgggcgga aagacgtagt 601
cttcagaat g .gt gcaaal C cgt gat gatgggg
gobt t at bOmBEUT B (T AE 1 AAKE SIARE faTa g
tgaagtagtc aatctccttt tgcgacatgg 721 tgcagacccc

aat gct cQag ataattggaa ttatactcct ctccatgaag ctgcaattaa

igtcaactcc 1021 attacatttg
agattgta cagctgttac tgcaacatgg

gtc catgctaaag ataaaggtga tctggtacca
ctgttctta



1141 tggtcattat gaagtaactg aacttttggt caagcatggt
gcctgtgtaa atgcaatgga 1201 cttgtggcaa ttcactcctc
WO t@angsedc agcttctaag aacagggttg aagtatgttc 1PGI/GB2004/003183

tcttctctta agttatggtg cagadtcaac actgctcaat tgtcacaata
aaagtgctat 1321 agacttggct cccacaccac agttaaaaga

aagattagca tatgaattta aaggccactc 1381 gttgctgcaa

gctgcacgag aagctgatgt tactcgaatc aaaaaacatc tctctctgga

1441 aahoodRgRhndt ¢8R q6RbRiE! GREAGARAY 4FAGXAYF A having  formula
ttgcattgtg ctgctgcatc 1501 tccat atccc aaaagaaagc

aaatatgtgq actgttgcta agaaaaggag caaacatcaa 1561

t gaaaagacyy aaagaattct tgactcctct gcacgtggca tctgagaaag
ctca 4621 tgttgttgaa gtagtggtga aacat gaagc
aas tctggata atcttggtca 1681 gacttctcta
cacag tattgtgg tcatctacaa acctgccgcc tactcctgag

1741 gt gt gatcctaaca ttatatccct tcagggcttt

actgc agat gggaaa 1801 tgaaaatgta cagcaactcc

t ccaagag tatctcatta ggtaattcag aggcagacag 1861
acaattgc agct gcaa aggctggaga tgtcgaaact gt aaaaaaac
t gt gt act 21 tcagagtgtc aactgcagag acattgaagg
gcgtcagtc

caccacttc attttgcagc 1981 tgggtataac
agagtgtccg t ggaata tctgctacag catggagctg atgtgcatgc
2041 taaagat aaa ‘ggaggccttg ¥ffxnttgca caat gcat gt
tcttatggac attatgaagt 2101 Tgcagaactt cttgttaaac
at ggagcagt agttaatgta gctgatttat ggaaatttac 2161
acctttacat gaagcagcag caaaaggaaa atatgaaatt tgcaaacttc
tgctccagca 2221 tggtgcagac cctacaaaaa aaaacaggga
tg ad@hcebfibdllyH@adftatlé Sl ARaee¥. 2281 tggagat aca
gatattcaag atctgcttag gggagatgca gctttgctag atgctgccaa
2341 gaagggttgt ttagccagag tgaagaagtt gtcttctcct
gat aat gt aa attgccgcga 2401 tacccaaggc agacattcaa
cagctttqca tttagcagct. ttatagta,atttagaagt 2461 .
{ ahagaghaRYR SRt a Y Gage do A Egi 8 CgUeoRHn e daefprm of a
gaggacttat 2521 tcctttacat aatgcagcat cttacgggca
tggﬁﬁﬁhﬁﬁﬁﬂb@ab%ﬁ&E&@Migﬁﬁahagta 2581 taat gcat gt
gt caat gcca cggacaaatg ggctttcaca cctttgcacg
aagcagcccaaaagggacga acacagcttt gtgctttgtt gctagcccat
ggagct gacc cgactcttaa aaat caggaa ggacaaacac ctttagattt
agFormalda grkpkitgt ca gcgctcttct gacagcagcc atgcccccat
ctgctctgcc ctcttgttac aagcctcaag tgctcaatgg tgtgagaagc
ccaggagccg ctgcagatgc tctctcttca ggtccatcta gcccatcaag
: ttgacaactt atctgggagt ttttcagaac
agt ggaacag agggtgcttc cagtttggag

5. The use of a therapeutic amount of a compound of formula I, and

pharmaceutically acceptable salts thereof, in the manufacture of a medicament.
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7. The use of a therapeutic amount of a compound of formula III, and
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at gt at at gg
tcttgttaca
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pharmaceutically acceptable salts thereof, in the manufacture of a medicament.

O

8. The use of a therapeutic amount of a compound of formula I, and

N
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t ccagggt gg gaagggt aat cctaaatcat ttcccaatct attctaatta
ccttaaatct aaaggggaaa aaaaaaatca caaacaggac tgggtagttt

WO aoaeshha gtatattttt tcctgttctt tttacttggt tPCRGBEHO31S3
tatttatagc caatctatac atcaByggta aacttaaccc agaact at aa
aatgtagttg tttcagtccc cttcaggcct cctgaatggg caagt gcagt
gaaacaggtg cttcctgctc ctgggttttc tctccatgat gttatgccca
attggaaata tgctgtcagt ttgtgcacca tatggtgacc acgcctgtgce

i T

Iccatt at Ctt caa tctcttttat .tt actc
{ aBCHRERL ST © AREHP A5 SARA HT It PRt ﬁmﬁngﬂaldgé?ggglc%ﬁene that
tccccatcac tgtctgtacc agttcacctt tattttacgt tttattcagt
ct ediates anﬁgﬁﬁg%ﬁﬁﬁﬁlﬁﬁﬁﬁhtaact t gt acat aaa gt gct agaaa
atcatgttccttgtcctgag taagagttaa tcagagtaag tgcatttctg
gagttgtttc tgtgatgtaa attatgatca ttatttaaga agtcaaatcc
tgatcttgaa gtgcttttta tacagctctc taataattac aaatatccga

aagt cat The st gghac Aegamatiggagbwit € eaaampbindtodt gamutd II, and
ttcagattat ctaagcttcc aggttttata attagaagat aat gagagaa

Ut g BdeatichihPA REMHRIE saltd RbbE i tHRARARIAENGY o 8 Gl for the
tcaccctatg adgtgaatctg gaattgcttt tcatgtgaaa tcattgtggt

ct &% gag%tt {)f 9???% S C%Q:%n@l%%ﬁttﬂ&t% 'i:alﬁléa l;Dgraat %n%tlg%%f @{ { g% %ene that

t aa aat at ata

t tttgttt gttgggaagt tggggttttg
@%@3@ &@PH?F% 5@'?Qgcatg gaatagccta ctttataatg
atgggaatgc tttttctttt gttttgggat tttttttttt gaagt gaaat
ttaacttttt gtgccagtag tactattata cccatcttca gtgtcttact
tgtactgtat caaattccat accctcattt aattcttaat aaaactgttc
acif.gt adha weashaadwammatacaaans daaaeaapaBdquerfosn@a III, and
HumanmRNA sequence of VPARP 1 cgcccgccca gccccggggg

c aglgaadticalilypartpiasle salaatheef; a6 tHpagsadgeas ofh medicament for the
cgcggaat cg gggagcgt cc ggagct agct ggat cct ct a ggcaggat gg

t 0aLta8QARGs 4 dkeidel drOoRaRon gdtal %Bﬁs@& b taI &f’%ﬁ@gﬂéfec’c in a gene that

gaagtactta cctcagcagc agaagaaaaa 181 caaact

3 H et AT AOuy REPABRAC At gct gat ot EE gagteag

taccaactga attctatcca 301 aaagaaccac gttcatattg
caaacccaga ttttatatgg aaatctatca gagaaaagag 361

actcttggat gtaaagaatt atgatcctta taagcccctg gacatcacac
cadtt ccllhause as claimed in any one of claims 8 to 10, wherein the defect is a gene

encoding a protein involved in HR.

12.  The use as claimed in any one of claims 8 to 10, wherein the defect is the

absence of a gene encoding a protein involved in HR.

13.  The use as claimed in any one of claims 8 to 10, wherein the defect is in the

expression of a gene encoding a protein involved in HR.



421 tcagaaggcg agcagttctg aagtgaaaac agaaggtcta
tgcccggaca gtgccacaga 481 ggaggaagac act gt ggaac

WO cashyseit tggtatgcag aatgttgaaa ttcctcatct SHEAT/GB2004/003183
tcctcaagat tttgaagttg caaadtataa caccttggag aaagt gggaa
t ggagggagg 601 ccaggaagct gtggtggtgg agcttcagtg
ttcgcgggac tccagggact gtcctttcct 661 gatatcctca
cacttcctcc tggatgatgg catggagact agaagacagt ttgctataaa

;tzlt;l gaa@aecu%% GF o AR %{19%31?/ HeIAA Aidint LP3BRALbAL of formula I and

gaagaac tgaagaa&ca aggatttcta ctaagagaac
atttcacacc aagcaacc ajtagcat ctgaacaatt 8 .
QRPN LY LT GUAtG “SRg et Gan e dRaDEatyect guBedisagent o
aggt gagcga 901 tttagtagag atgatttggg cagaggccct
ggg@mﬁtpgp@aﬁelaéﬁztg@eq%tvétcé%gcc 961 agt gaacagg
attagcct ca acgat gt gag caaggcagag gggattctcc ttctagtaaa
1021 ggcagcactg aaaaat ggag aaacagcaga gcaattgcaa
aagat gatga cagagtttta 1081 cagactgata cctcacaaag

gCi¢ aatmecCuse aFag argipgutdally o irabirggdftaacomfotihd of formula I,
gaaagcagac ctctgccagc taataagaga catggttaat gtctgtgaaa

ct hRGEEARAIA med tf
Bl f-Lih SEAREBIARE BERCEAY SRErbSRRER moticc

act gaagaat ttct.c agagaagag gttttgcaga atcatcacag
13‘5‘%“?‘%5@’88@&%“%%%&?%‘?%? 4 “ycagat att tagagttggc

agagt gaat g aaaccacaga 1381 gtttttgagc aaacttggta

at gt gaggcc cttgttgcat ggttctcctg tacaaaacat 1441
cgtgggaatc ttgtgtcgag ggttgctttt acccaaagta gtggaagatc

gt gt gt Heauses0la deynaetingty cheetdjsaameunt of ggwagogpd of formula 11,
gatttatttc agtgattcgc tcagtacaag 1561 tatcaagtac

t cadathengegigilyacegmblggita deagd, iatthengotfactute ¢fgt medigament for
1621 agccctcgga aagtgtatgg acttacatga gaaggacttt

CCialaARE hishpPftia thddeecl®8 tel®@gCt acgac agtgtgcatg
gagtttcaca aacagcctct gtcaccacag actttgagga 1741

tgatgaattt gttgtctata aaaccaatca ggttaaaatg aaatatatta
ttaaattttc 1801 catgcctgga gatcagataa aggactttca

tcgl agtgat cata aat .tagaggaata_ 1l

tt [hcaabh ey adadpgrer QRRa RSt it SAE AR e Lmula 1, and
1921 ttccagcagc accaaggccg gcctccagga tgcctc .
aaphargataubicalycacgepiaiia S%@Q%“F@fg 8&‘3’8&’?@ 458 gi%iﬁedwamem for the
t cat agacac tgtagcccag gtcattgttt ttcagacata 2041

c atteriatatad cagfecacgt gc ccattgaggc aaaatatatc tttcctttgg

at gacaaggc 2101 cgctgtgtgt ggcttcgaag ccttcatcaa

t gggaagcac atagttggag agattaaaga 2161 gaaggaagaa
gcccagcaag agtacctaga agccgt gacc cagggccatg gcgcttacct

18.  The use of a therapeutically effective amount of a compound of formula II,

and pharmaceutically acceptable salts thereof, in the manufacture of a medicament for

the treatment of cancer.

19.  The use of a therapeutically effective amount of a compound of formula III,
and pharmaceutically acceptable salts thereof, in the manufacture of a medicament for

the treatment of cancer.



2221 gatgagtcag gatgctccgg acgtttttac tgtaagtgtt
ggaaacttac cccctaaggc 2281 taaggttctt ataaaaatta
W@ eaaom3enc agaact cagc atcctgggca ctgttggtgt 2BAN/GB2004/003183
ctttttcatg cccgccaccg tagcagcctg gcaacaggac aaggctttga
at gaaaacct 2401 tcaggataca gtagagaaga tttgtataaa
agaaat agga acaaagcaaa gcttctcttt 2461 gactatgtct
attgagatgc cgtatgtgat tgaattcatt ttcagtgata cacat gaact
g caaa .
@e f& ?afga %?ﬁa‘g)%g %Séor?%ggg : % al, S?Eﬁaﬁ%‘: g%cgoglg%’ tvi(herem the

at ggaagyca gctcc acagcag tctctéc ac

gtctgctgcc tatctceccaa gaatgtggg t gaaaaacat ccagaaaaag
aaSyCEdg §60% l’Qlith(i’ﬁE‘i%ft t@tt¥caac ccgatctcga tgtcgacctc

cctgacctag ccagtgagag cgaagtgatt atttgtcttg actgctccag
ttccatggag ggtgtgacat tcttgcaagc caagcaaatc accttgcatg
cgctgtcctt ggtgggtgag aagcagaaag taaatattat ccagttcggce
ac2pgt t dhausgfagbempeutictltyefitative amagutaifat wapoand obfrmola I, and
cacggcagca gagttcatca tgtctgccac acctaccatg gggaacacag

achhdrmdtticARE AL HeBIe shlpd tBEledf) Gl tHeahAGifat&e of @ Ghaldagedt for the
t cacggaaca tcctcctggt gtctgatggg cacctccagg at gagagcct

9aGalhRfAF GhGY LORARRBYRACBREAN HART HIAELY etfrddsidngcct
gcggtatcgg ttctacagca aatcgtcacg tcttaaggat tttgtcccag
tgtggtgccg gagtatttga atattttaat gcaaaatcca agcatagttg
gagaaaacag atagaagacc aaatgaccag gctatgttct ccgagttgcc

actctgtctc cgtcaaatgg cagcaactca atccagalgc gcccg C
ct §eaggdbe ushgtadhgarcuge 5{%%@%@6%89@@@0@@8@%@83 rmula II,
tgtctatgga ttcattcctc actgcacaca agcaactctg tgtgcactaa
t t eahpfegaaceatiaaltyt acceptalde aaltsghergef, tythe menutistuge ot cmgdigament for
acaact ggaa ctatgatcca caagctggca gcccgagctc taat cagaga
t t eegratmint gf caictcdels dafegiasiatRRCAhandgt BRCAGagateydama
aacaaacctt gaaat ct ctg attattaaac tcagt aaaga aaactctctc
at aacacaat ttacaagctt tgtggcagtt gagaaaaggg at gagaatga
gtcgcctttt cctgatattc caaaagtttc tgaacttatt gccaaagaag

at aga
o 88205541 65555 ARACHORG. RRARIGE Sl fapASaT o

it B ACSGAN (LA AU Deees b BSgURPhy e PRy grg L ament for
ctaccagctt tcacatcaaa tttggaacgt aggt gt aaaagct.att
ggthertreatpent of gacseeds de%t:fg‘fealaﬁ%cgg@a‘g 8&%%%%@@5@9%

tt aagaaagt cagtccatgg gaaacatcta cttctagctt ttttcctatt
ttggctccgg cecgttggttce

24.  The use of a compound according to any one of claims 21 to 23, wherein the

cancer cells to be treated are partially or totally deficient in BRCA1 and/or BRCA2

expression.

25. A pharmaceutical composition comprising a compound of formula I, and a

pharmaceutically acceptable salt thereof, as an active ingredient.

26. A pharmaceutical composition comprising a compound of formula II, a

pharmaceutically acceptable salt thereof, as an active ingredient.
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30. A method for the treatment of cancer in mammals comprising administering a

compound of formula I as described in claim 1, or a pharmaceutically acceptable salt

thereof:

31.

A method for the treatment of cancer in mammals comprising administering a

compound of formula II as described in clam 2, or a pharmaceutically acceptable salt

thereof:

32.

A method for the treatment of cancer in mammals comprising administering a

compound of formula III as described in claim 3, or a pharmaceutically acceptable

salt thereof:



