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proteins were therefore named TRF 1-interacting, ankyrin-related ADP-ribose
polymerase (TANKS) .

One of the more specific functions of TANK is the ADP-ribosylation of TRF-1. Human
telomere function requires two telomere-specific DNA binding proteins, TRF-1 and’
TRF-2. TRF-2 protects chromosome ends, and TRF-1 regulates telomere length. ADP-
ribosylation inhibits the ability of TRF-1 to bind to telomeric DNA. This poly-ADP-
ribosylation of TRF-1 releases TRF-1 from the telomeres, opening up the telomeric
complex and allow access to telomerase. Therefore, TANK functions as a positive

. regulator of telomere length., allowing elongation of the telomeres by telomerase.
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35 anti-inflammation effects exhibited by PARP inhibitors. PARP inhibition is able to
reduce necrosis by preventing translocation and infiltration of neutrophils to the injured

tissues.
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the role of PARP activation in cerebellar granule cells in vitro and in MPTP
neurotoxicity. Excessive neural exposure to glutamate, which serves as the predominate
central nervous system neurotransmitter and acts upon the N-methyl D-aspartate

35 (NMDA) receptors and other subtype receptors, most often occurs as a result of stroke
or other neurodegenerative processes. Oxygen deprived neurons release glutamate in
great quantities during ischaemic brain insult such as during a stroke or heart attack.
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35  Evidence also exists that PARP inhibitors are useful for treating inflammatory bowel
disorders, such as colitis. Specifically, colitis was induced in rats by intraluminal
administration of the hapten trinitrobenzene sulfonic acid in 50% ethanol. Treated rats
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PARP inhibitors have been used to treat cancer. In addition, U.S. Patent No.5,177,075
35  discusses several isoquinolines used for enhancing the lethal effects of ionizing

radiation or chemotherapeutic agents on tumor cells. Weltin et al., "Effect of 6(5 —

Phenanthridinone), an Inhibitor of Poly(ADP-ribose) Polymerase, on Cultured Tumor
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26unor cells are co- treated with an al kyl ati ng drug.
peen publ i shed by
-812, by Ane et
b% Nguewa et

al., in Progress in BiLdp ggye, r Biol ogy
2005, 88: 143-172. There continued to be a need for
effective and potent PARP compodnd®ors, and nore

4

Li and Zhang in I § )
al in Bioassays 2004, A6: /88%-883and

EP 13612, published on November 11, 1983, discloses substituted

30 piperidinylalkylquinazoline derivatives. The described compounds are serotonin-
antagonists. More in particular the compounds
1-[2-[4-(4-fluorobenzoyl)-1-piperidinyl]lethyl]-2,4-(1H, 3H)-quinazolinedione
(compound No. 10 of the present application) 1-[3-[4-(4-fluorobenzoyl)-1-



particul arly PARP-1 inhibitors which produce m ninal
side effects. The present invention provides

W@ ovpodids, conpositions for, and methods of, PCT/EP2005/053031

i nhibiting PARP activity for treating cancer and/or
preventing cellular, tissue gnd/or organ danmage
resulting fromcell damage or death due to, for
Lan 1% @Iyﬁ%'ﬁ(hﬂrsfﬁ%ﬁ%h&honl%nﬁmw dsofand
Slt e present 1 nvention are especially
uséVﬁW“ﬁW’éﬁﬁghC|n the effectiveness of chenot herapy
and- [ﬂdﬂ%‘btﬂkyp@pgoylbﬁ@u@némplﬂqthﬁrM diff, 3 -quifazelipgdione

trq&tt pRlAd NS 12 bﬁheﬁéseﬁt&pﬁica@nw& ‘ ge in the
el e I
L

qui(PREBRIIGRIiL3 Al herpseRiappliFation) TR diseledr | bed conpounds

have fundic relaxation properties. Mdre in particular

the compound I -1 - (2%3-2-[(2R)-3,4-dihygro-z

-1 - benzopyr an- Z=51-%2

hydr oxyet hyl ] - 4- N _diR.

) - qui nazol i nedi (conpound No. of the present

application) is tsclosed. conpound 9 EP 13612,

publ i shed on November 11,com98d1fj sc| oses substituted
1i peri di nyl al kyl qui nazol i ne derivatives. The descri bed

compounds are 8er?}onbnantagon|sts En particul ar
t he conpounds
| -[2-[4-(4-fl uorbenzoy) N-prperi ]Jethyl]-2,4-(I

H, 3 )-qui nazolfi ngdi one (conpoundONo 10 of the

-

present applicatign)

| -[3-[4-(4-fluorobenzoyl)sbpRbR@rnidi nyl ] propyl]-2,4-(1#
, 3 )-C umazo]inedi gne (conpound Bdo. 11 of the present
application) , ~N

3-[2-[4-(4-chl prolenzpyl ) -1 -pi perid ethyl]-2,4-(l

, 3 )-qui nazol imedrane q conpound No. ™2 ~of the present

application) 3-[2-[#-[(4-

fIuorophenyl)hydroxmgethfPPmeBH%_uidinyI]ethyI] 2,4-(

li7, 3H)- qU|nazoI|ne.|one (coapound No. 13 of the

present applica e i . pound 10

conpound 12 conpaund A8, Descri pti on~eF~he invention
15 H

compound 13

Description of the invention
20

This invention concerns compounds of formula (I)

@Y
®

HN.

T

O
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This invention concerns conpounds of formula (I) (Dthe
N-oxi de fornms, the pharnmaceutically acceptable

wa@eaaeiams sal ts and the stereochem cally i SOMEPCTEPIINFB53031

thereof, wherein \ - NCH~- NCH \ - each X is
i ndependently , or ' ; and wigen X is ' then Yis ; N
CH NCH \ - each Y is independently ' , or ' ; except

whefe AKokide Hﬂrﬁp thé phéml&cei!ttldaﬁy @ccéﬂtifb%dlj@@ﬁ‘ §h1t® Endahddier@l- ent
radi cal -~ al kanediyl-; L2 is a direct

borf erB‘rcalg"??W?Ef gjﬁlf’s ﬁ%%{a? eI 4Rl ected from car bonyl\

-G - al kanedi yl - r(—hydr C - 6a] kanediy

- Crea@i X litcependengly- / or - OF 6a14nérw@mmsé(0)thenpéla is
hydrogen or hydroxy; Z is hydrogen or a radical

sel ected from-- (\a 1) (a}i) (a-3) (a- 4)\53_5) vvheﬁgln
ach [ ntIy sel ected, from roge Io
r R‘ff’?eﬂ% h t he lbr ovi 56° ?pﬁg{‘en)?’s 68791 7
I-[I- (28) 2-[(2R) -3, 4-di hydro-2/7-1-benzopyran-2-yl]-
2- THYEH @eyedohy b o vapnpadital sadacked-fdmd-Of dlkAnediyl-;

3H) - qui nazol i nedione, |-[2-[4-(4- fluor obenzoyl ) -

I-|er|d|nlethl in edi one,
sz %dl tb%n orablv ent radlcag lected:%r'z)%c onyl, 81 6alﬂ(aned?yli]-,

10 I u{iwdﬁmewzlogal@mdd}yps 15K80)- Gml}(br}eprybpyr:] sajkared{yl{C(0)-:3

) - qui nazol i nedi one, 3-[2-[4-(4

chI r.obenzo perldlnyl]ethyl] 2,4-(1/7, 3

[gu ng‘/zoﬂgl ‘¥n{%’2i“yhr°g’l ‘and 3-[2-[4-[ (4-

fIuorophenyl)hydroxynethyl]-l-piperidinyl]ethyl]-2,4-(
| H isBydregpuionamdicalndeltalfemar e not i ncl uded. \Whenever Z
14 S the heterocyclic ring systemcontaining a -CH -
-CH=, _or -NH gwiety, the substituent R 2 and/or the
can b e attashed,/@o0 the bon

res t he nol ,

and Lo ogehrajomin \QQN d):y&%ase A&\ or botth
hydmgen atorrs g epl a e/.l nth unds |

for nazol Medi one msi\|gty can \
attachdtother st ~of the nol ecu % t he R?
-NH-noieties in the 1- or the 3-posit#on in which case

a hydfdygen at om 9 repl acé#® The céifhounds of £8tnul a
(1) may also exist in their tautomeric forms. Such

fo [ MRrein each R?is independently selected from hydrogen, halo or Cysalkyl,

20  with the proviso that 1-[1-[(2S)-2-[(2R)-3,4-dihydro-2H-1-benzopyran-2-yl]-2-

hydroxyethyl]-4-piperidinyl]-2.4 (1H, 3H)-quinazolinedione, 1-[2-[4-(4-
fluorobenzoyl)-1-piperidinyljethyl]-2,4-(1H, 3H)-quinazolinedione, 1-[3-[4-(4-
fluorobenzoyl)-1-piperidinyllpropyl]-2,4-(1 H, 3H)-quinazolinedione, 3-[2-[4-(4-
chlorobenzoyl)- 1 -piperidinylJethyl]-2,4-(1H, 3H)-quinazolinedione and 3-[2-[4-[(4-

25  fluorophenyDhydroxymethyl]-1-piperidinyl]ethyl]-2,4-(1H, 3H)-quinazolinedione are

not included.

Whenever Z is the heterocyclic ring system containing a ~CHa-, -CH=, or -NH- moiety,
the substituent R? and/or the rest of the molecule, can be attached to the carbon and/or

30 nitrogen atom in which case one or both hydrogen atoms are replaced.



al t hough not explicitly indicated in the above fornula

are intended to be included within the scope of the
wEe@som148 nventi on. A nunber of terns used i n POIEEP2005/053031

foregoing definitions and hereinafter are expl ai ned

hereunder. These ternms are squretines used as such or

in conposite terms. As used i'n the foregoing

d ef Iln rt]He cbﬁﬁcﬁm@snoq f(E'ﬁllﬁﬁ'(ﬂ q{lé cﬁfm aﬂlkaoﬁe%(g‘?? @Jn‘b@ alt&hed to the

st rfﬁ$t Qfﬁlc mAlcyls R HHT- Elﬁ‘éi“ﬁ ‘%g‘F ai %faEGd?/ Wﬁ‘% e}B‘BWaSC a

r achydaken dawvismgpldcedom 1 to 6 carbon atons such as, e.g.
net hyl , ethyI propyl but yl, pentyl hexyl ,

% E@f&ﬁélllneéuﬁ ‘ff f%{ﬂ’& a (ﬁ){na gﬁg XXl%)\n ‘f(lr {allﬁél!ﬂe]? L%X#s’ Such forms
bi valtheygh ngt %alpcgiwn%wﬁp‘dm tha abrye f%‘ﬁlaiaﬁ@dntgrg!p@ éqj:luded within

hy dihe sapdemhepades alventhavi ng from 1 to 6 carbon atoms
such as, for exanple met hyl ene, 1, 2- ethanediyl

1, 3- propaned tanedl 5- nta ed|
PR SRR L IRTINE R
1@, hepsundsr. h@ﬂeWMMDvbtlmﬁsuﬁ@tahWCbehm&ﬁ@msy‘# terngs, 2 .-
di met hyl but anedi yI 2, 3-di net hyl but anedi yl and the

i kgs use (gm the%re% np Iaj qﬁgr%%lh ﬁ&L e@?&lg g%pérﬁ t§ﬂ1th§ chloro,

add If"f‘g?f‘ J%% 1*53 H ‘%eﬁ?tn%%gu?l cr%\C a%lggg ra%?}gydmcaraon

or tadisas tadial friomri ts & arborcasonmsesnth asreeg méwb pmalbmﬂ'l,éwué’l
14518 a;%tyt Qe;@P TRk iRty ©-rhdugn elgmtznﬁahﬁ YuRE RinkenhylRemyl Hd the

aci g .60d , ROM5; p&&lﬁes%ﬁ?ﬁsﬁ% bﬂt'aﬁ@brﬁ@h&d drahEBsawipiish the

corrpoun‘cfs of formul a aré able to form The

c onpEipsiEongRdigaby haiing from)l A CREBOTHURFRS SB%{’sﬁscfmp?‘alaelFth‘é’%V‘ene’
canl,bethaedive 1 8 @ebpatrediyh git-butpiraiyive Sepehianeali vl \i .Calea aptliakdng the

aci ﬁarﬁ:géjf 1§dn9:% Rt §ucmés,t2[r§é?lwlﬁégta§@iﬂ 30AGRyIpBfaRRdIdD-an

o8 Py Bifrsghe ¢ AR B L URDT on 1 ¢ i e,

e.g. hydrochloric or hydrobrom c acid; sulfuric;
Ni t TheGérmP PRGN LtidallPaRbeptdbi shits memipﬂ&mamutmilg mbplable acid:

aci Q‘%as%lﬁﬁamﬂ#s'alt{ Ohe Fme&caﬁ}c&kép@able%&g%‘%é Gddition salts as
hydr ox ac t

SUCRPHPEd fpreiibay aﬁrgﬁ@arft B gon @Hggﬁeﬁe %ﬁﬁrgyeélp%aﬂlyafaﬁh% fomstoxic acid
25| 4nd non-tercic dededditién selt formprivhigh e sernaypdsef formula (T) are able to
et hpaguk E&ﬁpoﬁnds o€ fozamne Gyivhiomhave bisid fadpefies sdnl bk ooriverted in

cyc |
% kég@pféh%gn %wcag&e %Blﬁém s&l)é b'y Qreatﬁggﬁﬂ Gas@ﬁgm%zhtﬁ an
aci %np{pp;azft% tAr;@gop ceﬁlﬁl\‘;%r éﬂ(afnﬁ ¢ ifj@egmic acids such as
phalnydenbelistaridslelgyhsiorblptiadr hediobromicerdidi sulforic; st shisphoric and
38 I e@t eI o8 o3riélacdidR fsion\Ak b s’iarﬁfglb tagddic Sprefafiéitlingdrofyacetic,

| r]olr &agé?%?vgcag)?ahc orn9 sucgni% (i aﬁlﬁan%giloxtc aftlgf mﬁleﬁofm{aﬁé ﬁlahc

f or %€X
tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic,

cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.

The compounds of formula (T) which have acidic properties may be converted in their
35  pharmaceutically acceptable base addition salts by treating said acid form with a
suitable organic or inorganic base. Appropriate base salt forms comprise, for example,
the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,



the ammonium salts, the alkali and earth al kaline

netal salts, e.g. the lithium sodi um potassium
woragaesilwsn calciumsalts and the |ike, salts BMT/BP2005/053031

organi ¢ bases, e.g. the benzat hine,

N-net hyl - D- gl ucam ne, hydrabggi ne salts, and salts

Wi th am no acids such as, for exanple, arginine,

| ysﬂo@a@sﬁﬂ qnggh@sn}rﬂ KQCIH]’I Qﬁtsfa&{ 5 e éa‘ﬂs thh Q%é’rﬁc &Qéjs' Lb o

salt also es _an

S R ST SIS, BRIt B yAEH i acigs guch
abl as, fooexowplm argixiaevpysing and thelikeh forns are e. g.

hy dritt@ s addl 6108 aati€isn andisb bémprisk de hydifest2ad the solvent addition

§ cheashal feldnbol 38 ﬂﬁfomli @B 10 SP B suh forms

pos%?bgéw@aﬁbéﬁﬂa§“ thgikf the same atons bonded by
t he sane sequence of bonds but havi ng different

t htr’Pr% e BRI R al1P IsbMEd b e o‘f‘&n?ﬂ%aﬁfs %]f f&?ﬂmla (I? as used
interc e conmpounas or
r@gﬁges ggjﬂfﬁ iy Ssgt??]copwo 38 m%‘% Yo g’ o ’Bsab" g gch y the
1@ h esa@n setiuense ofchogdsghyhbaving differogt @Wﬁaﬂwm@h%ﬁwﬁ gbish pregot
M XihtefcRar@babid, Whippes clthgusdser @oalie () say possdss didesk otherwise
fo rlq§nt1Y§4;@dQ>p 1n§@htgd GRERAHRM d@éﬁat@dﬁ&ﬁ §§§mpo§§d Q}c%ﬁatséég ﬁle

cont a n
st & gl oy PR e B s SRRt o
st epassseth Saidarikinge niay spminin el figyiereonests anilar enartsmisricRS thefbasic
15 or fvlbauld bruched & shid céhpoand. XINte@Eochdiniealfiisotneti©fonhd df the

eaccg)m%&?%g %Sndld’](tl)ed’a)g]eiq pﬁrg f(Q'ﬁ] oF Wdﬁl%ge With BAcR ofhBare ¢

sco res venti o oxLde forns o
B uAratcal aiti e et et Lo i dle Torre

t hose conpounds of fornula (1) wherein one or severa
ni t'r&g\eamaé fOFiEs GREHR cOXpdtindst férRulalB a% Meaithd ehpNsomose,

@aféJmCU' fyfo}rﬁll?ég) kae% &%%r xxosrm%@ofgamﬁfa{ axarg{ﬁééafmh@e

plperl dineor
Wheiseeplad Niouer, apei ks N-%ﬂes WhSFAR N GRfBBHS o the fperidine-
f or engliparaging HitbgensraaMtoxidiceilncl ude al so t he N-oxi de
forns t he pharnaceutically acceptable acid or base

ﬁ%’%\%}%geg%ged&xgrremgge& qLe te%%&%%@%%%%@gfaﬁ%ﬂ%ir%eIQQO include
2$ el Asedhg exige Eyas ltl}eé)garmfcer.lg_qally acceptable acid or base addition salts and
[ ( 248) steRecisoRBR)c- 8rm- di hydr o- 2H-| - benzopyr an- 2-yl ] - 2- hydr
oxyethyl] 4-piperidinyl]- 2,4 (I ,3

SRS ORE SR 1 Rl BESR 1
conffSIAJIER)IAR @mmsvsa!zl—bamepﬁ@rr%wﬁmd@meﬁga rﬁ-mﬁgldmyll-
30 - [ 24 [¥EAH)-dulndstindionz@Eyinpoubhd Mo Pesfiteh praserdt epiyhtion Phad béeh
' 3diéc36s9djiin @@21%6095{ qihQ @cﬁnpounds in EP 13612, are serotonin-antagonists.
1-[2-[4-(4-fluorobenzoyl)-1-piperidinyl]ethyl]-2,4-(1H, 3H)-quinazolinedione
(compound No. 10 of the present application) ,1-[3-[4-(4-fluorobenzoyl)-1-
piperidinyl]propyl]-2,4-(1H, 3H)-quinazolinedione (compound No. 11 of the
35  present application) , 3-[2-[4-(4-chlorobenzoyl)-1-piperidinyllethyl]-2,4-(1H, 3H)-
quinazolinedione (compound No. 12 of the present application) 3-[2-[4-[(4-



(compound No. 10 of the present application)
, 1 -[3-[4-(4-fluorobenzoyl) -1 pi peri di nyl]
w@e@pphii4, 4- (1 H, 3 )-quinazolinedi one (conpoRCER®NS/053031
11 of the present application) ,
3- [2 [4-(4-chlorobenzoyl)-|-pjperidinyl]ethyl]-2,4-(l#
, - qU|nazoI|ned|one (conpound No. 12 of the
pf eﬁl% YRR 9( 1] 1—p1pend1n 1]ethy1]-24 -(1H, 3H)-quinazolinedione

qu I.]-1-pi peridinyl]
et hé? th% 5 %‘Tpﬁg‘}[{% d%‘SS 2e/e‘l(co ound No. 13
of Tﬂmmeélyenhas &mylfp thabihy cqnm)umsyétheﬁ@amt invention show
Unqucﬁlmditdfyadtﬁ,,tﬁas been found that the corrpounds of
he present 1 nvention show PARP inhibitory activi ty A
|rst group of interesting conpounds consists. of Sse
SreuRytt ifterpsting somoyndigisis et gt comPRHRftoffprmu
f0|Wl&vﬁlm@meroembfemtﬁtheM&wagpésyicﬁMls-apmH a) each Xis
independently ", 01\N ; Yg_- b) each Yis
V' ;o0C) L1 is a direct bond or a
Ient gm&%(%g?emslg ect eoélerom C ~al kanediyl -; d) L2
|s a direct bond or/ﬂ i vafent radi cal selected from
carBErY isindepegfqpdhédi yir,” - (hydr oxy) G - 6al kanedi y! -
I(Dr ¢) C} ©p-dEact Abrdam e tivyleat;radical Rlected frbry oF glmediyl-hy dr oxy,
Lrz & ol 8GRI br erbwaleﬁtasal&meles@h 86k RetbobiyD T { Akdnediyl-,

[ ndeé rq%)éﬁﬁ f/augamfddfcf &d % neﬁﬁlk%?edlegﬁh EFEII Iosor a -

al KPR ishydregm byl $p of interesting conpounds
cond s34 Is/dokert drasslicbejpotid ftem dd- 1) Gru(k-a), (d-3) onkeef)ei N one

r JyRE& Bfis ih@edaeid %&&ﬂ&@ﬁd& 5, QRS oAOPhiky1. @) L2 is
18 démect bsén%b%%r atygl val ent r};dcl%fal sgl e%]tea from-G -

aI kanediyl- or -C(O-C _ al kanediyl-; b) Z is hydrogen

or /asacenl greip of ltasestiegicompeyndg gangists of tosg rorgpoupgs.of formpa (D

t hi wigkrd@f Gidfr Mibrei of the FaBivingGesarapaupplg: consi sts of those
nqg Q,NEQ%HQ& b&{?lro[ﬂ! Ibﬁral(:ﬁt)ram%e%'c@d 864 -@lr (,alm}{e@'yp Br t he

[ \/\é))ngma&gne{hlylc_tl ons apply: Va) each 'S ;

b) Z is hydrogen or a radical selected from (a-1), (a-4) or (a-5).

A third group of interesting compounds consists of those compounds of formula (I)

wherein one or more of the following restrictions apply:
N

N..—
25 a)eachXis /
N
CH—
b) each Y is / :
¢) L' is a direct bond;
d) L* is a direct bond;
¢) R! is hydrogen;
30 f)Zis hydrogen;

A group of preferred compounds consists of those compounds of formula (I) wherein
N

N oE— Sv—  cne

each X is independently / , OT / ; each Y is independently / , Or / L



NCHb) each Yis ' ; c¢) L1 is a direct bond; d) L2 is a

direct bond; e) RL is hydrogen; f) Z is hydrogen; A
w@e@poxfis pref erred conpounds consi sts of thosSBCT/EP2005/053031

conmpounds of fornula (1) wherein \ \ \ \ N CH N

CHeach X is independently ' ,,0or ' ; each Y is

i ndependently ' , or ' ; L1lis a direct bond or a

bi Vﬂla%ﬂ{ect 5@91' o @bivaiEht %Elﬁc%fjsefe&@mrorg é\l%!ﬂkﬁ)@&g—)ﬁ} s a difdctibdnd

di
0 oy BT acies sl bR B 1CE RS R SRSy

Z i hgkoxyhyyddrrcogen or a radical selected from(a-1),
(a- 2)s hydRgdor a ki) seRéted Bord )a-1)A@D),&28}) (R ok &-5); and each R%is
IS n dm epegc%nttéjlf yele%t%!i Fgrh ‘Il;‘ﬁ‘gdr{)é1 g ma{yoq Eo%?g/l hal o or A group

of those
conpounds of fornula (r)y \ - NCHwhereln each X is '
each gyoup®f moke prefesedaontpounds cobssiglof thdde Eanmuntispéformidody
R 1 is hydrogens, and Z i sYhydrogen. The nost preferred
9&&9 eﬁch?ﬁ ﬂpougﬂh RQ, V. c SITHQH&%C%OIHQZQQMQH%% R!
e a

can prepared accordi to th
gen@r‘%ﬁ“"%t?ﬁ'& S BEgFbed i n EP1036073 and EP13612.
1¥he starting materials and some of the internediates

areTKﬂﬁ&mpﬁgﬁagu@ﬂ@mamﬁc@ﬁ@m@@nafrC|aIIy avai |l abl e or
may be prepared according t ventional reaction
procedures generally nown i art. Some preparation
met hods will be described herginafter in nore detail.
O her nethods for obﬂ@kutﬁQ\LN' NEonpounds of formul a
(I') are described in the exanpl \ - The conpounds

of formula (I), wherein X bémmmdlherein referred to as
compounds

15  The compounds of formula (I) can be prepared according to the general methods
described in EP1036073 and EP13612. The starting materials and some of the
intermediates are known compounds and are commercially available or may be

s«  prepared according to conventional reaction procedures generally known in the art.
Some preparation methods will be described hereinafter in more detail. Other methods

20  for obtaining final compounds of formula (I) are described in the examples.

\N;—
The compounds of formula (I), wherein X is / , herein referred to as compounds
of formula (I-a), can be prepared by reacting an intermediate of formula (II), with an
~ intermediate of formula (I), wherein W is an appropriate leaving group such as, for

25  example, halo, e.g. fluoro, chloro, bromo or iodo, or a sulfonyloxy radical such as
methylsulfonyloxy, 4-methylphenylsulfonyloxy and the like. The reaction can be
performed in a reaction-inert solvent such as, for example, an alcohol, e.g. methanol,
ethanol, 2-methoxy-ethanol, propanol, butanol and the like; an ether, e.g. 4, 4-dioxane,
1,1’-oxybispropane and the like; or a ketone, e.g. 4-methyl-2-pentanone, N,N-

30  dimethylformamide, nitrobenzene and the like. The addition of an appropriate base
such as, for example, an alkali or earth alkaline metal carbonate or hydrogen carbonate,
e.g. triethylamine or sodium carbonate, may be utilized to pick up the acid which is
liberated during the course of the reaction. A small amount of an appropriate metal



of formula (I-a), can be prepared b y reacting an
internmediate of fornmula (I1), with an internedi ate of

wo cooabE4g Hl ), wherein Wi s an appropri ate | eB@i/BRB2005/053031
group such as, for exanple, halo, e.g. fluoro, chloro,
bronmo or iodo, or a sulfonyLﬁﬁy radi cal such as
nmet hyl sul f onyl oxy, 4-net hyl phenyl sul f onyl oxy and t he

i ki@dide-l,- Q.%._, St ér%?tagsﬂﬂl igﬁd(ﬁﬁﬁ)f &fa:giﬁéh th Broﬁlo’lte the reaction..

G o S S Sk AL SR o
pr opésteltemisratunahginglbtwdye rdoirkempeggiure pivkthe reflugtemgerature of
4- th®%adlitn mixtire aX i QbsHPd, GRa&Met GhEayiHR @arkibk it ah itreased

{ft ne. .e.g. 4-methyl-2-pentanone,
|ne?hylfornan1de, ni trobenzene and the |ike. The

addi tion of an approprdate base such as, for exa e,
i ne netal carbonat &' or
i et hyl ami ne %r/jbdiup1 A0
Zeg tU—DTCK*UpZF%é§§3P61WHREh

an al kali or ea'th a
NH

hydrogen carb e,
carbd%aﬁéﬁ- gﬁ%KTtﬁ'
is liberated d ng t éﬁéourse of the reaction. A
smal | amount of an appropriate netaliodide, e.g., ©
sodi % or potassi uf?i odi de may be added to pro&ﬂte t he
reaction.. Stirring may enhance the rate of the
reaction. The reaction may conveniently be\ggLried out

AR o oS0 Bl o
1o JPfeR Lto Afeempeunds o nﬂ,g%,(l%é cuLhe brepared By reagting an mterr’nedi ate

i noof éameld (P ewithandntermefjate phfogmula Al vdgreasWVweas deschibed above.
compounds of fornula (1), wherein Yis / , herein .

referred to as compouwrds of fornula (I-b), can b
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alcohols may be converted into esters and ethers; primary amines may be converted
into secondary or tertiary amines; double bonds may be hydrogenated to the
corresponding single bond; an iodo radical on a phenyl group may be converted in to an

25  ester group by carbon monoxide insertion in the presence of a suitable palladium
catalyst,

The present invention also relates to a compound of formula (I) as defined above for
use as a medicine.
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the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
25  chemically isomeric forms thereof, wherein
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30 L!is adirect bond or a bivalent radical selected from -C,_salkanediyl-;

L2 is a direct bond or a bivalent radical selected from carbonyl, -C;.salkanediyl-,
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30 ingredients, to aid solubility for example, may be included. Injectable solutions, for
example, may be prepared in which the carrier comprises saline solution, glucose
solution or a mixture of saline and glucose solution. Injectable suspensions may also be
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NMDA toxicity, to treat neural tissue damage resulting from ischemia and reperfusion
35 injury, neurological disorders and neurodegenerative diseases; to prevent or treat
vascular stroke; to treat or prevent cardiovascular disorders; to treat other conditions
and/or disorders such as age- related muscular degeneration, AIDS and other immune
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35 condition, i.e., arresting its development; (iii) relieving the disease and/or condition,
1.e., causing regression of the disease and/or condition.
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30  cell), malignant peritoneal effusion, malignant pleural effusion, melanoma,
mesothelioma, multiple myeloma, neuroblastoma, non- Hodgkin's Iymphoma,
osteosarcoma, ovarian cancer, ovary (germ cell) cancer, prostate cancer, pancreatic
cancer, penile cancer, retinoblastoma, skin cancer, soft tissue sarcoma, squamous cell
carcinomas, stomach cancer, testicular cancer, thyroid cancer, trophoblastic neoplasms,

35 uterine cancer, vaginal cancer, cancer of the vulva and Wilm's tumor.



exanpl e, the nmethods of the invention are useful for
treating cancers and chenosensitizi ng and/ or
WO aeosdmsi ti zing tunor cells in cancers such BGI/EP2005/053031

ACTHpr oduci ng tunors, acute |ynphocytic |eukem a,

acut e nonl ynphocytic | eukem qq_ Cancer of the adrenal

cortex, bladder cancer, braln ‘cancer, breast cancer,

Cer én% he 8&{&3%‘3 ds Of:ﬁllé BQL Gt 1n¥ng'nga¥th Gsehgéj‘lfﬁﬁgs@nsitﬁaﬁ o dr
ocytrc em a, orect a cancer, cutaneous

T- céP‘fqu?}%‘ﬁ?irra endorretrlal cancer, esophageal

cancer, EwW ng's sarcoma gal |l bl adder cancer, hairy cell

le ulk&imsémsltlgéﬁr@ge ﬂlﬁﬁn"io eR2ER khe nglgﬂghy Bt &ndempm% the toxic
S..Sa Cc un

% 33 ts f)fsl Flpg %ﬁl&?%‘, gevg%l @FFE[FJTISH&S i‘JPﬁ %46 mo elorf1 a&mh 0% 9

periadipssautizersthhvediesnsusgested iribmliteraiueeincdyding 'I*XPQF‘@ ﬁeﬂ

el adieRAsitiABS @lgh ! NifsTmidaptld ¢dnfpoénds)aad bemaotriazine dioxide

neuly ?‘gl)lﬂ'l% Qfiickth %x %;? %e&éﬁ"ve yyiﬂ'{:‘gﬂfe blsléﬁlﬁﬁ%aargQrQ%der

ovar ncer erm n
% o grpym%{dgnsés) can be

c anb@Pxia; SapBYRekic o %?g?mﬁéﬁg
10 et analop ditl‘bh’easessahd prefseemtigly incsrfotatetinto sheedD N pEagneer cells and
S QUiBErBmiSor6ifiote t th@ 2ddfati BB d BleQHRLIT DME Bleculds @Rd/drgiidvant the

Can e s ha ﬂI\FAY 9 mgc%Q S)rlﬁ aﬁdrvgz%]ﬁ Q) h@x?oltegmﬁ g%% RE of action

terlne ancer e Vvul va

andhayg P‘??P §yﬂoﬂﬁﬂ¥edlf%‘ﬁ E‘%OSP‘F?QIZE% iRBe BBt o dEaEr esent
i NvMadyi cancecaeatixat proecolasurentycinpdaymadiosensizérs smmgfijgnction with

15 CheaR&ANS kIréy?s Hixampleaél x%ﬁﬁlﬁﬂvitédzﬁdlﬁseﬁdit@zel’s RgEMde [t are not
I ncr e %IE? tthe%o]? (\)&?E%I %nlegtl)ntié/az&& gg%rﬁfﬂo?euﬁ e h&/l?l}xéogldm%
necmalﬁmé%@lef%mctame FHBRAEEZDIE, AT O RSP P SB2H ED2rRB
havéi4bedotisdng @ S bethodeoxlylniidei (BUHRY, fiedodemdyuritinedIUdR),
hy p&éﬁ&de%}?}’cbﬂdiﬁdﬂ&?&ﬁ& h@lﬁcr (“FuéR)eh}ﬂroxy@réa cisplatin, and
0|mdaalzl f?ﬁ n%o ) ve ftzlgtrlazme di oxi de
n%%rﬁl?‘?ag‘) B a %%768?? 8? 3Pt '8F¥afi vel y behave
| i kihobidpasi ibererye(PRE beftcancais gaplops yigklp Heht apthe Fdigien astivator
cel f thexehsagspdnt. B fifiplésof @hotodyairig eddivkaditipyy inclidhi the s )
ca nfoﬁ&m g%h@egéno? flmEMo %ﬁﬁt%p&gﬂ'nﬂ rd%ﬁﬁ@e@ tPh@!okr}ﬁ

i ncor e. Int

n ells
A K AR UGS S RS
20| wpithascyaminks arhthglogxasings, zlh«ephihﬂlmamr@mdrﬂ@m?lrﬂcally effective
ﬁEC;{iﬁngSﬁBdemdve\gafﬂh@g@leot her potential nechani sns of

act & bR EePREPod MR GE] s'n dfion @H ARGARUA oA P Etfechifh

| Sease. ancer Hrea d
pr oARRYBY o OB TR 9Uler SopP sy ’a'ahu SE g oy L Fpmpounds
c onyhictcprpore Wietitcorpaniiart fomlicstnsiizeratoghe Egatrplle songfounds
(lx r@mcrgé‘owrmaﬁeefw (ﬁ@le@a%&ﬂ@é tal#ehtS ahg&lobi n tdIHE tafeeeeNgt
imted to b V4
t tional radiation;
ni s 6\%?18%{?6?6“&6 %f&“tﬁe Iﬁh f\ct 95 thmguanor 0 ARitfout additional radiation;
or other therapeutlcally effectlve compounds for treatmg cancer or other disease.
Examples of additional therapeutic agents that may be used in conjunction with
radiosensitizers include, but are not limited to: 5-fluorouracil, leucovorin, 5' -amino-
35 5'deoxythymidine, oxygen, carbogen, red cell transfusions, perfluorocarbons (e.g.,
Fluosol 10 DA), 2,3-DPG, BW12C, calcium channel blockers, pentoxyfylline,

antiangiogenesis compounds, hydralazine, and LBSO. Examples of chemotherapeutic



pi noni dazol e, etani dazol e, ninorazole, mtomcin C

RSU 1069, SR 4233, EM, RB 6145, nicotinam de,
wG20oadeoxyuri di ne (BUJR), 5- iododeoxyuri di PET/EP2005/053031

(1 UdR), bronpodeoxycytidine, fluorodeoxyuridine (FudR),

hydroxyurea, cisplatin, and therapeutically effective

anal ogs and derivatives of the sanme. Photodynam c

t he£ Y th(a!:> ‘I(gbecﬁfs,edqﬁl ?L{nétho%rm hqycﬁosgﬁsﬁizpljs ﬁlciuli& IBBt Snok h@uted

radlatlon acti vat sens
o GHBR O LoPRA N BREH SIOBP BT TREFEEL ¢ he
f ol d@wivhigin, intetferan élphebeta grinel interleukio Aeitiopenapippelitaxel,
der joyaibda @fid thgﬁpéuﬁédllz BfecR I AHABEY 4B Wéri vati ke bf tékdnees,
i n etioporphyrin, eobor bi de- a,
acterlochlorophyll- , _hapht hal ocyani nes
pht ﬁ@n@éwﬁ;qq@@ay be; aﬁ@mmtfzgqqlap qpéwtha'ﬁherapeutlcally effective

t hesmgaudfioaadid ryoreétﬁﬁebmp@n@nmbmmg mndodasiied at i compoundis

E: gﬁ ﬁ‘l@lg?roma@ qirleQr%:c‘) i‘atlglf gf cgzﬁq%%ﬁlgﬁlﬁe@g)ﬂ]gg%&%@ﬁsd célﬁbounds

onel"’g‘nh e t%% ‘{’1°é’f t%'fﬁap? Y QUEERR, I%‘H?rr? i 'E‘S?afﬂefj?ﬁ“ﬁ ‘ed
10 0: chewatberapritic agents hish agtron the o Ptk ﬁ@ramqtleﬁly@ffectwe

r adégaspRtsds Fdr Zedtig tahctrve othalageise Fahinples GO AoHATReftluGH

C on 191Js htah-?ﬁf lJte\é\équ c&n@.ﬁl t‘l%g%{h' cﬁgfn;:la': érg mi:ﬁlde @th({ré)l{ot

er ape

fgdle BB ERERIEY U PG i ihepihearpeuti
rada@nts ewrh apgispatinend blénmyaipeut i cal |y effective
1§on'pounds for treating cancer or other disease.

a’ﬁ% i Jndggq%érlu?a c?ﬁﬂﬁ)rbg%?elﬂtt& Set ggﬂﬁémf %P@ aE

used in €onjunc i osensi |zers 1'nc P
ar eAGEn PFRv{aEthe PARPH teqepigh Berrthat pyrpose discawauns ofgormula ()
- ancan be labtletk eyt Ihehead ba eplecss rgmithe greupvoysisting elsdradieisdtope,
tr aﬁﬁf lldl:?él,‘% en PBEI ¢ QEOBRY RERS &R ﬁuioﬂ:d HUSEAmiAScel¥Broup.

9 C, cal ¢l um channel ers
entOX|fyII|ne anti angi ogenesi s co

hy dFizgseskitied in ’@ﬁ art g@@@aﬂ%@aﬁg@g@th@ pffengve amount from the test results
c hepredehed Rppehdfier aggenéral it ib adnteimpyadiaha seelfdctivecammojntvatildir

Wi TRk @@bpﬁgﬁlé b 108 ?rfgﬁ(g'be@}l \Véign al%‘ In ;ﬁft@ulﬁﬁtrorﬁ b.0bd Bkt B10

adri a n I

O B et b apPronsG Ar Cari e o R Bl ewo, thee,
2§ a fohior mnes sb-dgseRAtEAPPrOpTiatedpiERVAIR fhyioughout the dat- eXaighsub-doses

pachiy Bfetmuldiae LECaRage drths ek apgitlicomaihing 005 te3Dimpeand

an % gr?ficwgg}%ldlﬁ% lovab !m‘é%% a&’itle ﬁlgl%dlglﬁ% ungagﬁgéﬁ)ﬁﬁ' tizers

mnistered I'n conjunction wth
therapeutl cally effective anobunt of one or nor e ot her
conPeupidsying exepldi iHgstiatgtherpogseritinventiod- t o © conpounds
agvhi ch pronote the incorporation of chenpsensitizers to
the target cells; compounds which control the flow of

t heExpesmentalgart nut ri ent s, and/ or oxygen to the target
cel H&einafter, “DCM” is defined as dichloromethane, “DIPE” is defined as diisopropyl

ether, “DMF” is defined as N,N-dimethylformamide, “EtOH” is defined as ethanol,
“MeOH” is defined as methanol, “MEK” is defined as methyl ethyl keton and “TEA” is
35  defined as triethylamine, “THF” is defined as tetrahydrofuran.



chenot her apeuti c agents which act on the tunor or
ot her therapeutically effective conpounds for treating
we@awemen31as ot her di sease. Exanpl es of additi onBCT/EP2005/053031

therapeutica agents that may be used in conjunction

Wi th chenpsensitizers include, but are not limted to

. methylating agents, toposisonerase | inhibitors and

ot herp,GOGHBY NGAL REHEddEABRRLGgSUCh as cisplatin and

bl eomycrn. rtne conpounds of ftornula (1) can al so be

us eBxaifleder ect or identify t he PARP and nore in

parg, 54@50 lla?orm] 3, (receptor t ht purpose the

conmpot r‘T' ) ca fabel NH'Sal d | abel
can be sel ect ed fromthe grotp consi of a
radi oi sotope, spin |abel, antigen |la enzyne | abel

f | ubmexcenf 2¢[r1dmnﬁmemybﬁemeﬁ@imlhmmémen@m@ 0370l end
skif erbbﬁylﬁthHaiﬁﬁdaﬁ&él{O(bBS anl) |11leﬂﬁﬂ1§16d5&dﬂﬁdet (h&ml) was stirred
freg e geaaﬁpyﬂémf oM e,ittt;q * ElonlERY ﬁfmletzgfétgbg@dmn was

er EI

ef f &lded and deFeasHen %H’F‘dwﬁémif?dcﬂ‘tﬁ t?ﬂwﬁ Frgpnight e mityre was
Y/ gred@dyinweiagi {300 ani)lthemthp eestliing frevipitfatecrs GligSboffig/abigd

t 0 vlrQh Rl Wblﬁ'@i}ﬂ%ed (ItJ giled1 eQﬁ%E’ FAOP vds heh erstalhsed
mor £ B ek A e e pacti i vl e et s

1%Iaymt‘38md€fit%hﬁleﬁ’68é@mtr?§ 5e formul ated as unit dosage
forms, for exanple, containing 0.05 to 500 ng, and in
particul ar 0.1 ng to 200 ng of active ingredient per
uni B. regRAE6n bk finalldbenpb@lds o ng exanples illustrate

the present 1 nvention. Experinental part Her ei nafter,

" DClAamipte Blef i ned as di chl or onet hane, "DI PE" is defi ned
as PlepasAiph oPytmpeddaar , " DI\/F" ' fioned as
N, N-di met hyl f or mam de, "Et.OH ef i ned as et hanol,
I\/EO-r is defined as net han " is defined as

met hyl. et hy| keton d "TEA" | fipe
r1 ARy oL (13 madyi ﬁbﬁ D leru gsorR
4Pr elpdrogenatad ind Parhappamue witk Bi/6t18%d6 s asersl yExAfigy luptals of Hy
Pr e@ i, itlﬁHbaﬁfysti wWhs BiltEr8@6it,ad Sivela Altdie X Uiic @inaining precipitate

hd R]I ?%sgﬁ{ th\ﬁ!at)e Was ﬁtn‘gg rLIQ)hH]% lhlr R‘P%tone h& 9 e was

rml Hltered off hob {Liy iz %ca% ltleztawlth § “%Q) %'tdut'i‘er%‘&t“ ‘?étﬁd
r ef ¢vapeeated: Ghe Ssibupuras stinrddémwaigt, than NHLOH was dsided/dnditise-mixture
20 H Wi8 s83&00L1 s GBS trithlojomdtand TRSSedii@ictie filt@aCsft 1 dried,

m i}%i%lcﬁigg Ky Sy dr S8R0k { Glel ey GhnPI8 B gt . The

1

F [oF

Compound 1 (0.038 mol) in 2-methoxy- ethanol (150 ml) was stirred and warmed until
25  complete dissolution, then a solution of 1-(4-fluorophenyl)-4-iodo- 1-butanone (0.019

Example B2
Preparation of compound 2

mol) in 2-methoxy- ethanol (10 ml) was added dropwise under warming (precipitation
occurred). The reaction mixture was stirred and refluxed for 1.5 hours. The precipitate
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showed activity at 10° M, a dose-response curve was made wherein the compounds
were tested at concentrations between 10°M and 10*M. In each test, the blank value
was subtracted from both the control and the sample values. The control sample
35 represented maximal PARP-1 enzyme activity. For each sample, the amount of cpm
was expressed as a percentage of the mean cpm value of the controls. When

appropriate, ICso-values (concentration of the drug, needed to reduce the PARP-1
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response curve was made wherein the compounds were tested at concentrations
between 10°M and 10 M. In each test, the blank value was subtracted from both the
control and the sample values. The control sample represented maximal TANK-2
enzyme activity. For each sample, the amount of cpm was expressed as a percentage of
35  the mean cpm value of the controls. When appropriate, ICse-values (concentration of
the drug, needed to reduce the TANK-2 enzyme activity to 50% of the control) were
computed using linear interpolation between the experimental points just above and
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The conpounds can be further evaluated in a cellular
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cancer cell lines and eventually in an in vivo

radi osensitization test.CLAIMg 1. A conpound of

formula (1), the N-oxide forns, the pharmaceutically

accephphte addition salts and the stereochem cally

isomeric fornms thereof, wherein \ \ \ \ N CH CH N

eac? X U? |nde§%%LentkﬁD or ; and when X is then Y is

VTN R Veach Yis i ndependently , or ;
except when X is then Yis ' ; L1 is a direct bond or
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%ydroxy, Z is hydrogen or a radidal selected from
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wherein each R? is independently selected from hydrogen, halo or Cy.salkyl;

25  with the proviso that 1-[1-[(2S)-2-[(2R)-3,4-dihydro-2H-1-benzopyran-2-yl]-2-
hydroxyethyl]-4-piperidinyl]-2,4 (1LH, 3H)-quinazolinedione, 1-[2-[4-(4-
fluorobenzoyl)-1-piperidinyljethyl]-2,4-(1H, 3H)-quinazolinedione, 1-[3-[4-(4-



not included. 2. A conpound as clained in claim

Iwherein \ \ \ N CH N CHeach X is independently ' |,
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di rect bond or a bivalent radical selected from
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4. A compound according to claim 1, 2 and 3 wherein the compound is

compound No 1.

MNYNH
20 0]
compound 1

5. A compound as claimed in any of claims 1 to 4 for use as a medicine.

25 6. A pharmaceutical composition comprising pharmaceutically acceptable carriers and
as an active ingredient a therapeutically effective amount of a compound as claimed

in claim 1 to 4.

7. A process of preparing a pharmaceutical composition as claimed in claim 6 wherein
30 the pharmaceutically acceptable carriers and a compound as claimed in claim 1 to 4
are intimately mixed.
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PARP-1 nedi at ed di sorde\r_;l.ﬂ UsBNge®Brding to claim8
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chenosensitization. 11. Use according to clains 8 and
§ wherein the treatment involves radiosensitization.
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10  each Y is independently / ,0r / ; except when X is / then Yis / :
L! is a direct bond or a bivalent radical selected from -C_galkanediyl-;

1.2 is a direct bond or a bivalent radical selected from carbonyl, -C;.¢alkanediyl-,
15  -(hydroxy)C;.¢alkanediyl-, -C(O)-C.¢alkanediyl- or-C;.salkanediyl-C(O)-;

R! is hydrogen or hydroxy;

Z is hydrogen or a radical selected from
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wherein each R is independently selected from hydrogen, halo or Cy.ealkyl.

25 9. Use according to claim § of a PARP inhibitor of formula (I) for the manufacture of
a medicament for the treatment of a PARP-1 mediated disorder
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sel ected from carbonyl, -G -6al kanediyl-, -(hydroxy)C
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formula (V), whereinWis an appripriate |eaving group,
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chemically isomeric forms thereof, wherein
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each X is independently / ,or / ; and when X is / then Y is / ;
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each Y is independently / , or / ; except when X is / then Y is /
15 L!is a direct bond or a bivalent radical selected from -C;.¢alkanediyl-;

L2 is a direct bond or a bivalent radical selected from carbonyl, -C.salkanediyl-,
-(hydroxy)Cj.salkanediyl-, -C(0)-C;.galkanediyl- or-C;.salkanediyl-C(O)-;
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Z is hydrogen or a radical selected from
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25
wherein each R? is independently selected from hydrogen, halo or Cy.salkyl.



of an appropriate base.
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13. A process for preparing a compound as claimed in claim 1, characterized by
a) reacting an intermediate of formula (IT) with an intermediate of formula (III),
wherein W is an appropriate leaving group, with the formation of a compound of
AN

N—.—.
formula (I-a); wherein X is / , in a reaction-inert solvent and with the addition of
5 an appropriate base, or
R]
1w+ Y—Ll —— Z—Lz—Xf —\Y—-Ll o
\__/ HNTNH
O (6]
m (D (-a)

b) reacting an intermediate of formula (IV) with an intermediate of formula (V),

10 wherein W is an appropriate leaving group, with the formation of a compound of
AN
N—
formula (I-b), wherein Y is / , in a reaction-inert solvent and with the addition

of an appropriate base.
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0
Z—Lz-—X/- —\NH + WLI——.—/ _— e 7= 2~—x/_ _\Y——L1
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