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Field of the invention The present invention relates to inhibitors of PARP
and provi des conpounds and conpositiond containing the disclosed conpounds.
Mor eover, the present invention provides nethods of using the disclosed
PARP i nhibitors for instance as a nedicine. 10 Background of the invention
The nucl ear enzyne pol y(ADP-ri bose) pol ynetase-1 (PARP- 1) is a nenber of
the PARP enzynme famly. This growing famly of enzynes consist of PARPs
such as, for exanple: PARP-1, PARP-2, PARP-3 and Vault-PARP; and Tankyrases
(TANKs), such as, for exanple: TANK-1, TANK-2 and TANK-3. PARP is also
referred to as 15 pSUBSTETED 2-AEKYL-QUINABSDINONE DERICATIVMHS\AEPARFE or PARS
(pol y(ADP-ri bose) synthetase). PARP- INHIBITORSaj or nucl ear protein of 116 kDa

consi sting of three domains the N rmnal DNA bindi mai n cont ai ni ng
two zinc fingers, the autormdlflcatlon 20 domain and the C-term nal

catal ytic do Jpresent in alnost all eukaryotes. The enzyne

synt hesi zes B%I % a branched pol ymer that can consist of over

200 ADP-ri bose ’Uﬁlptesent Imventipny rokates 1o inhibiter PORARRyd poVij¢sapmpoundsnd) ar e
directly or indidofésitions dontaRing@é distlod¥B tomipdinith. MForedVer, matpeagern'myenu&hey in'lude
hi stones, 0PI SQUELA5ERaasBNRing WAL BRRITRIAGE o nSe bl BASTre, AT CAL -

and My24- dependen nucl eas pro eln 1s expresse at a hi gh
| evel in many tissues, nost notably in the imune system heart, brain and

germline -cellds. Mﬁm_gtmmk_pmm ol ogical conditions, there is mninal
PARP activity. MV&@% B-rib6d Emn%ﬂsel-lmélsﬁa?déhabéf%fﬂ\@n of PARP

Che huran_tel oneh AR %a%% it Iﬁg‘ 1y Bl et ﬁﬂ“%s il P AR
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vari ous ot her cedufhasdior gxroplesTANK-1TEANKE pekT ANKD JIARPSs dsogefeneditd a8 f or

chronosone mas Nt @RAAERsAE S -d5hadphd-fiioke) p&&ﬂer&bmﬁ{s\%ﬁly@\v}ﬁﬁowﬂer ase, a
speci al i zed-rev {y&g etdst Lanscri pt ase. TANKsar e( ADP-ri bose)transferases
a (0]

wi th.sone 35 fe f both signalling and cytoskel etal proteins. They
contain the PARP donain, which catal yses poly-ADP-ribosylation of substrate
proteins, the StMH-Eisammnudmm‘QteinvfriiléhDiwnsihiageﬁhmd ddmainer haNn si gnal | i ng

nol ecul es and t hemANMKDRARBRHdhg a¥YRif Sbnfadiig dd Enc fingers, the antomodification

20  domain and the C-terminal catalytic domain. It is present in almost all eukaryotes. The
enzyme synthesizes poly(ADP-ribose), a branched polymer that can consist of over 200
ADP-ribose units. The protein acceptors of poly(ADP-ribose) are directly or indirectly
involved in maintaining DNA integrity. They in¢lude histones, topoisomerases, DNA
and RNA polymerases, DNA ligases, and Ca?*- and Mg**-dependent endonucleases.

25 PARP protein is expressed at a high level in many tissues, most notably in the immune
system, heart, brain and germ-line cells. Under normal physiological conditions, there
is minimal PARP activity. However, DNA damage causes an immediate activation of
PARP by up to 500-fold. -

Ramme

30 Tankyrases (TANKSs) were identified as components of the human telomeric complex.
They have also been proposed to have a role in vesicle trafficking and may serve as
scaffolds for proteins involved in various other cellular processes. Telomeres, which
are essential for chromosome maintenance and stability, are maintained by telomerase,

.. aspecialized reverse transcriptase. TANKSs.are. (ADP-ribose)transferases with some

35 features of both signalling and cytoskeletal proteins. They contain the PARP domain,
which catalyses poly-ADP-ribosylation of substrate proteins, the sterile alpha motif,
which is shared with certain signalling molecules and the ANK domain, which contains
24 ankyrin repeats homologues to the cytoskeletal protein ankyrin. The ANK domain



24 ankyrin repeats honol ogues to the cytoskeletal protein ankyrin. The ANK
domain -2- interacts with a teloneric protein, Teoonere Repeat binding
Factor-1 (TRF-1). These proteins were therefore named TRF1-interacting,
ankyrin-rel ated ADP-ri bose polynerase (TANKs) . 5 One of the nore specific
functions of TANK is the ADP-ribosylation of TRF-1. Human telonmere function
requires two tel omere-specific DNA binding proteins, TRF-1 and TRF-2. TRF-2
protects chronosonme ends, and TRF-1 regul ates tel onere | ength. ADP-
ribosylation inhibits the ability of TRF-1 to bind to telonmeric DNA. This
pol y- ADP- ribosylation of TRP-1 rel eases2TRF-1 fromthe tel oneres, opening
up the teloneric 10 conpl ex and allow access to tel onerase. Therefore TANK
functions as a pEERLSWith a tplegericarain. delomee Repsst dindiag Bacter-1 (FRY- ST el ongat i on
of the tel omer egprdenstweteahaefars eamed ARDHpterdeengrenkyrif-whict ADPsibatet r i but ed to
PARP, and especi gilyﬁlyraf g.is its major role in facilitating DNA repair
by ADP-ri bosyl atlon and therefore co-ordinating a 15 nunber of DNA repair
proteins. Asa result of PARP activation, NAD |levels significantly decline.
Ext ensi ve PARP & pfthe inera speeifiel Sinetionsef TANK isitsp ADPiribpsyistiomgk (JRF; InHurpag) | s
suffering from RaGkdre/andidi\reddiienge. teldibee-spacific DNA binding peteii, ']I.Rﬂ-lye(nd\DP- r| bose)
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NAD to ADP-10 b@sfpled dhdlafi@bactdisso téidinerd@ﬂll‘heref&vel‘m\ﬂ( fuattions isapostive PARP can

cause a drop_of ditor B1oHFichn | 53k HaaRAY 10 eidnafs BOLRenkevl . SuCh

scepario is espe etri |ng|sc aem a eprivation of
oxygen has al ready drastlcally co rom sed cellular energy output. 25

Subsequent free Amaii thamapy fyacsions agribuidite PARR, extespegigiloPARR Lasisumid to be a
maj or cause of réle mFuAiEHRATEIA refait by ADP-ribbglafidiFand hefeforaddiopdinatiig 4 ypi cal in

many organs furipgy, erﬁﬁR E%I% rRs%EJuH%fﬂﬂlPaE%h@nR%ﬂ hé@é‘l?d to NAD

depl etion due to P J.nhibition
|spexpect eduto EE@@%@%@H@ &iep Wegﬁﬂéﬁ@rv "‘%\}%F“‘Fﬁé% b‘%}!{?ah Inglthe

survival of i schbmlfteﬂpgﬁr%wSSa'PWA dJappage WBQWM—VGMHDM gedselsynt hesi s is
al so invol ved i neshisgn m@idc-&ﬁbveommewny(mbpabau)rtbemafmsgeﬂaﬂg essential for

| nfll ammat ory T e3pAMER Yy BTl aLAE RITUBPLESS) O AXG) ' nduci bl e
nitric oxide,sy rgcagget%er Wl\‘g’l os;iodlesterase anc? %%%ose) prote?%yase &?’ ang P
form a cycle that converts a large amount of NAD* to ADP-ribose. In less than an
hour, over-stimulation of PARP can cause a drop of NAD" and ATP to less than 20% .
of the normal level. Such a scenario is especially detrimental during ischaemia when

i ntercel |l ul &

deprivation of oxygen has already drastically compromised cellular energy output.
25  Subsequent free radical production during reperfusion is assumed to be a major cause
' of tissue damage. Part of the ATP drop, which is typical in many organs during
{ ischaemia and reperfusion, could be linked to NAD* depletion due to poly(ADP-ribose)
turnover. Thus, PARP or PARG inhibition is expected to preserve the cellular energy
level thereby potentiating the survival of ischaemic tissues after insult.
30
Poly(ADP-ribose) synthesis is also involved in the induced expression of a number of
genes essential for inflammatory response. PARP inhibitors suppress production of
inducible nitric oxide synthase (iNOS) in macrophages, P-type selectin and intercellular
" adhesion molecule-1 (ICAM- 1) in endothelial cells. Such activity underlies the strong
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.



adhesi on nolecule-1 (I1CAM 1) in endothelial cells. Such activity underlies
the strong 35 anti-inflammtion effects exhibited by PARP inhibitors. PARP
inhibition is able to reduce necrosis by preventing translocation and
infiltration of neutrophils to the injured tissues. -3- PARP is activated
by damaged DNA fragnents and, once activated, catalyzes the attachnent of
up to 100 ADP-ribose units to a variety of nuclear proteins, including

hi stones and PARP itself. During nmajor cellular stresses the extensive
activation of 5 PARP can rapidly lead to _cell damage or death through

depl etion of energy stores. As four nol®ctul es of ATP are consuned for every
nol ecul e of NAD regenerated, NAD is depleted by nmassive PARP activati on,
in the efforts to re-synthesize NAD , ATP may al so becone depleted. 10 It
has been report EARP fsactivaia®py demaged AN Aofragyienty endaonkeactivatddecatatyzesghen NVDA- and
NO i nduced neur@ichéntftup to IDDIADPAaBsIRRI 0 d QiR file@tprbtéin Qiclutii@gl cul tures
and in hippoca @Lesihdhl@ B Side B Y&%l 1&%9esgisﬁ{eféié+&wk>écdv§¥&' ectly
correlated to P inhi,brfron ognc. e potentia t[oleo ISARP
inhibitors i tFARFF¥geny h“ﬂg‘ﬁﬁgh g9 f deathhroyeh depletion §f (RETEY SPES e has t hus
been recogni zed fawmnlesules phaTRaracnsumsd franvesymalécule 5f NADT mgersasd Dy et been
el uci dat ed. Si mid @pikt¥d by thas8P ARPOIRLASSH e sBfofto tlFhthSsize WAD*| ATrect i ons of
PARP i nhi bitors I}gxlobe‘r:%%%& he infarct size caused by ischem a and

reper fusion of % eart orPSKeletal ruscle in rabbits. In these studi es, a
single injection of 3-am no-benzam de (10 ng(kg), 20 either one mnute

bef or e occl us)i ofit has beemeparied thiue? ARFf aoti vationggbays 4 keyirdein bothNMIA sandiNCar

' _edugti ons in i ria{dlaéeahe@dt@;@ci' Irhid s lkb@@&efmh oﬁﬁamgﬁ%nim:bttlﬁmlaﬁﬂa% i it arct

i hydr oxyi soqui nol i n i ARF #Qpl | r ed infarc
Si g(e by a corrpar%‘%fcé'%ﬁagélrcge %g%[p%%m%tgg}ésﬂsesu _)}sjf:mrréé%dtlo? reasonable to
assume that PARAbionBeERsysTheqgteptiabzofe ol Bhibijrsindregnng aengodeganeratie o ¢ or
reper f usi on i nj disyaswfandliced Eaugia hen thusbeentrécognired ev2dif iRRRacawmedhenism ofn can al so be

used as a nMegsUhgioRhasdiviRORed Qhdi@WdNg neurotoxic insults resulting from
exposure to any of the followi ng inducers like glutamate (via NVDA receptor
stinulation), reactive oxygen internedi ates, anyloid O-protein, N nethyl-4-

phenyl - 1, 2, 3, 6- tEifERtdRHRFeR demopttmate batsinelg iniqctions gfRARFNEHOHEAE t € N- et hyl - 4
30 phenyl pyri di meludelV/Rie'infarctsize cdusqddy ischempeand reperfupion bfohedgart ed skedegrldi t i ons such
as stroke, Al Zh@kd@ih rdbbit BeRSEsue, BRMEk ifjeoh of 3dnfRAMamide (Y mglihdi es have
continued t Gyo®X Qlﬂ%{' &ne minute before occlusion or one minute before reperfusion, caused similar

reductions in infarct size in the heart (32-42%) while 1,5- dihydroxyisoquinoline

(1 mg/kg), another PARP inhibitor, reduced infarct size by a comparable degree (38-

48%) These results make it reasonable to assume that PARP inhibitors could salvage

previously ischaemic heart or reperfusion injury of skeletal muscle tissue,

25

PARP activation can also be used as a measure of damage following neurotoxic insults
( resulting from exposure to any of the following inducers like glutamate (via NMDA

receptor stimulation), reactive oxygen intermediates, amyloid B-protein, N-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine (MPTP) or its active metabolite N-methyl-4

30 phenylpyridine (MPP"), which participate in pathological conditions such as stroke,
Alzheimer's disease and Parkinson's disease. Other studies have continued to explore
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.



the role of PARP activation in cerebellar granule cells in vitro and in MPTP
neurotoxi city. Excessive neural exposure to glutamate, which serves as the
predom nate central nervous system neurotransmtter and acts upon the

N-net hyl D-aspartate 35 (NVDA) receptors and ot her subtype receptors, npst
often occurs as a result of stroke or other neurodegenerative processes.
Oxygen deprived neurons release glutamate in great quantities during

i schaem ¢ brain insult such as during a stroke or heart attack. -& This
excess release of glutamate in turn causes over-stimnulation (excitotoxicity)
of N- nmethyl-D-aspartate (NVDA), AMPA, K&inate and MOR receptors, which open
ion channels and permt uncontrolled ion flow (e Caz+ and Na' into the
cells and K outlhis Eﬁcesls Frieagef plytampte Ky Gauses %VéF‘@t"P‘?ﬂﬂl("éff"F%‘?’PC&Y)qué neur ons.
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nedi at es neur ot 83@?ﬁ?@“ﬂﬂﬁ@%&%%%‘?ﬁﬁdﬁﬁﬂmﬁ@ aﬂmeﬁﬁ%ﬂl Bsreds eat nent
Wi th nitric oxi gesaiydiaeen ¢fGBE teatnerd fdr glusmate abriornpalitids. t ar get ed geneti c

The stimulation of NMDA receptors by glutamate, for example, activates the enzyme
neuronal nitric oxide synthase (nNOS), leading to the formation of nitric oxide (NO),
25  which also mediates neurotoxicity. NMDA neurotoxicity may be prevented by
treatment with nitric oxide synthase (NOS) inhibitors or through targeted genetic
‘ disruption of nNOS in vitro.

Another use for PARP inhibitors is the treatment of peripheral nerve injuries, and the
30 resultant pathological pain syndrome known as neuropathic pain, such as that induced
by chronic constriction injury (CCI) of the common sciatic nerve and in which
transsynaptic alteration of spinal cord dorsal hom characterized by hyperchromatosis of
cytoplasm and nucleoplasm (so-called "dark” neurons) occurs. )
35  Bvidence 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



di sruption of nNOS in vitro. Another use for PARP inhibitors is the
treatnent of peripheral nerve injuries, and the 30 resultant pathol ogical
pai n syndronme known as neunpat hic pain, such as that induced by chronic
constriction injury (CCl) of the compn sciatic nerve and in which
transsynaptic alteration of spinal cord dorsal horn characterized by
hyperchromat osis of cytoplasm and nucl eopl asm (so-cal | ed "dark" neurons)
occurs. 35 Evidence al so exists that PARP inhibitors are useful for treating
i nfl ammat ory bowel disorders, such as caolitis. Specifically, colitis was

i nduced in rats by intral uni nal  adni ni sPF at | on of the hapten
trinitrobenzene sulf 50%. ated r ei ved 3-
ami nobenzani de, %% n%genﬁﬁ’%"? °°lfg%”mla5§ °fP amfvdty ﬁ&lﬁlnﬁ??l%ﬁ%of PARP
activity r educe@ctmtéreidme#M@Wtowssp@ﬁwdéﬁﬁ@wﬂ%tm@ebswd#ﬁr phol ogy and
the energetic <shegetis staths dfhie ditdtadn. col on. 5 Further evi dence suggests that
PARP i nhibitors are useful for treating arthritis. Further, PARP inhibitors

appear to be us treatin PARP i nhi bitorg ha een shown
tgpbe usef ul X o?“f‘é“’éﬁ‘f‘ s@?ﬁ?&‘f%‘%?@igﬁ%@mﬁf“eé’% WBEW%‘“ﬁﬁésn\t‘)eﬁhl bitors
have al so been M@lmlmbl@)ﬁtaemtpheuspﬂlﬁe@mwmetﬁﬁ BIARP@ﬂthWéa\'eh?&am ty of 10
cel I's incl udi ng shéwaab BetkfuDfor fldabRen Gstoxsdshdtk dbseptid shockgi Ng, Al zheimer's

di sease, atherosclerosis, osteoarthritis, osteoporosis nmuscul ar dystrophy,
degenerative di of skel eta scle in V|n Ilcatlve senescence,
agg- rel at ed wsi’ﬁ&i’ﬁ“lﬂ@ é‘r{'éYeaﬁL?&?ﬁ’“ “’r‘zﬂltﬂﬁft?gd g’%ﬁ% fﬁ""lﬂﬁe ¥y Ft her

i nmune senesﬂbn@dlﬂn%@asémmof@seaﬂei feh @eﬁeaglwﬁﬂgmﬁéﬁlswe senescent cells.
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[ .
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radi ati on or, i redpression PS/SC%‘Eeetrccﬂéhzynatl c repair of DNA |l esions induced by
met hyl ating #gents, topoisomerases | inhibitors and other chenotherapeutic

agents as Ci Pl i BuBibeRhBAAACH Bhibifrs/ @) Soknilo tRhalRld Sdelofbn pignockout -
m ce, trans-dom nant 1n |b| lon er -, reSS|on t he DNA- bi ndi ng
domai n), anti seﬁ?@’%s@?ﬁ& goﬁﬂelgﬁ‘ é\%‘ p@‘ﬁf“ H‘i’“b’i‘“lg&?cg%ﬁﬁ ve denonstrat ed
25 the role of PARP in repair and cell survival after induction of DNA
danmage. The i nhihbpivbtalnrole bf FX¥RFn e zapainb DN Agtahd/breaks Blwell ledablighad] t 0 an
enhanced sengy tie¥iekMiy\iheh Bfbsed directly by ionizing radiation or, indirectly after enzymatic

repair of DNA lesions induced by methylating agents, topoisomerases I inhibitors and

other chemotherapeutic agents as cisplatin and bleomycin. A variety of studies:using

“knockout” mice, trans-dominant inhibition models (over-expression of the DNA-

binding domain), antisense and small molecular weight inhibitors have demonstrated
25  therole of PARP in repair and cell survival after induction of DNA damage. The

inhibition of PARP enzymatic activity should lead to an enhanced sensitivity of the

tumor cells towards DNA damaging treatments.

PARP inhibitors have been reported to be effective in radiosensitizing (hypoxic) tumor
30 cells and effective in preventing tumor cells from recovering from potentially lethal and

sublethal damage of DNA after radiation therapy, presumably by their ability to prevent

DNA strand break rejoining and by affecting several DNA damage signaling pathways.

PARP inhibitors have been used to treat cancer. In addition, U.S. Patent No.5,177,075
35  discusses several isoguinolines 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



tunmor cells towards DNA damaging treatnents. PARP inhibitors have been
reported to be effective in radiosensitizing (hypoxic) tunor 30 cells and
effective in preventing tunmor cells fromrecovering frompotentially |etha
and subl ethal damage of DNA after radiation therapy, presumably by their
ability to prevent DNA strand break rejoining and by affecting several DNA
damage signaling pathways. PARP inhibitors have been used to treat cancer
In addition, U S. Patent No.5, 177,075 35 di scusses several isoquinolines
used for enhancing the |ethal effects of.lonizing radiation or

chenot herapeutic agents on tunor cells. Weltin et al., "Effect of 6(5 -
Phenant hri di non€gl)s",@ncolrikes)6:0,R99-d63 (Pao4y, @Addsses thd mbidjtiolPof BARW atiwbty, on Cul t ur ed

Tunor -6- Cells redu&-ﬁ Bhfera%of’tunﬁn gells,'?ag@a ﬁ%ed(s}&lgﬁ's)nc efflcBFhRTERorbdlg | Nhi bition
of PARP activity, g @ Efﬁgk t|on of tunor cells, and a marked
synergistic effé?f“%ﬁ? RES %we co- treated with an al kyl ating
drug. 5 Rreviews of the state of the art has been published by Li and Zhang
in 1Drugs 2081, Reedfew) of thidstatdi Zhe abtihas¥¥en Riblishd byl Bidczns:sgaymﬂgh@emze 882- 883

db I h 2005,
gg 1)4/ 3'\?$§""3Tﬁt4 72 804-8]2 by EhO&aF %%da&aﬁ'z Y63 58 %% @%ngxga pé‘fe'ﬁt YPARP

cont| nues to r e
i nhi bitors, and W@‘“%@P Pﬁ@ﬁ\eﬁ\lﬁﬁ“’gﬁkﬁ(’% LAY {1 t}%ors whi ch produce
m nimal side effects. The present invention provides conmpounds,
conposi tions f olheratltinges 1d®e & néll forlefiéttild dnl PRenPPIIEP inRiBitdry, labd/méor treating

cancer and/ of p dlg@ﬁﬁﬁgxﬁh%t%& hﬁch%ﬁ;\dn?ce i 'sidQ LRI, ﬁ%}ﬁ?egéi resul ting

fromcell danag exan? necr.os| S tosis. The

conpounds and CW%QFP?OHH%“CB?‘PQ“H@ ?ﬂ"@gsé‘?ﬂ‘s °h\?‘§id?eill?ﬂs%fr’§ Iy useful in
15 (enhanci ng t hectiity foctréatingcasesr apid/or reveptingeentay, mdmdmpmmsw where a
primary effect rahitifid¥eont defl@hiasor dedthidinab, fﬁexﬁﬂil@hd&@s@hﬁpdﬁﬁﬁ@ﬁ‘h&n t he

targeted cells. ﬁﬁ%% on March 22,
1967 di scl 0S€S a%gm eéﬁsgdeﬁ%%v%ﬁ%ﬁ%Pﬁﬁh Pg{%ﬁxﬁ@l v effects. DE
2258561 publ Psh&tfasine chgmofpraRcagd Beipterapy ¥hesr

e a'
derivatives wit wffamwamwﬂmﬁpwnawwgmthee,ferggted(fyubl i shed on Novenber
11, 1983, discloses substituted 25 pi peridinyl al kyl qui nazol i nc derivati ves.
The described ceRQUssRF&t Serotonin- antagonists. Mre in particular
conpound No. 63 of the present invention is disclosed.

20  GB 1062357 published on March 22, 1967 discloses quinazolone derivatives
having antihypertensive effects.
DE 2258561 published on June 20,1973 discloses substituted pyridinone Y
derivatives with antihypertensive action.
EP 13612, published on November 11, 1983, discloses substituted
25  piperidinylalkylquinazolinc dcrivatives. The described compounds are serotonin-
antagonists. More in particular compound No. 63 of the present invention is
{ disclosed,
EP 669919, published on June 9, 1994, discloses dimethylbenzofurans and
dimethylbenzopyrans as 5-HT3 antagonists.
30 US 5374637, published on December 20, 1994, discloses benzamide derivatives.
The disclosed compounds have gastrointestinal motility stimulating properties.
EP 885190, published on December 23, 1998 discloses 1,4-disubstituted piperidine
~ derivatives havmg gastrokmenc properues
* EP 1036073, pubhshed on June 17, 1999, discloses substituted qumazohnedlone .
35  dervatives. The described compounds have fundic relaxation properties.
EP 1355888 published on 20 June 2002 discloses guinazolinone derivatives as
PARP inhibitors.



EP 669919, published on June 9, 1994, discl oses di nethyl benzof urans and

di nmet hyl benzopyrans as 5-HT3 antagoni sts. 30 US 5374637, published on
Decenber 20, 1994, discloses benzam de derivatives. The disclosed conpounds
have gastrointestinal notility stinulating properties. EP 885190, publlshed
on December 23, 1998 discloses 1,4-disubstituted piperidine derivatives
havi ng gastrokinetic properties. EP 1036073, published on June 17, 1999,

di scl oses substituted quinazolinedione 35 derivatives. The descri bed
conpounds have fundic rel axation properties. EP 1355888 published on 20 June
2002 di scl oses qui nazol i none derivatives’as PARP inhibitors. -7-
Description of the invention This invention concerns conpounds of fornula
() 5 ZL- N-CQ alkanedlyk N R M NcY~I// R3 the N-oxide forns, the
pharnaceuticall”ez:ise sBEmVEHeN t | on salts and thHe stereo- chenlcally
isonmeric forms thereof, wherein 10 the dotted |ines represent optional

bonds; X i s >N- Thisiveptiopconcamssompgyadsof forpadly ani nocar bonyl : or when X is
>CR2- then R2 taken together with -L-Z can forma bival ent radical of 15

formula - C(O) - NH CH2- NR10- (a/T)\ ereln ng) henyl; - Yis -NC(O)-
-N=CR4-, wherein R4is hyd?o& n——haloﬂ)CJ bal kyl oxy or
G .Mkyl; R3 i s hydrogen, or Claalkyloxy 2 a radi cal selected from
~l CJ Rs
the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
chemically isomeric forms thereof, wherein
( 10 '

the dotted lines represent optional bonds;

X is >N- , >CH- or >CR2- wherein R? is aminocarbonyl; or
when X is >CR?- then R”taken together with —L-Z can form a bivalent radical of
15 formula
-C(0)-NH-CH,-NR"’- (a-1)
wherein R'%is phenyl;

—N==Y— j5s _N-C(0)- or -N=CR*-, wherein R*is hydroxy;
20
R' is hydrogen, halo, C;¢alkyloxy or C.salkyl;

R® is hydrogen, or C;salkyloxy;

{ 25  Zis aradical selected from

o pel ec i oes

(®-2) g6 (b-3) (b-4)

/



Rs I/ /_/ RSII | pp~~ RS X1\1/,1\l e R (b-1) (b-2) Rs (b-3) (b-4) -8- 0
Rs s/ Al NNHNRs A6 (b-5) (b-6) (b-7) (b-8 5" s 5 NSNO( (b-9
(b-10) (bll) 5 wherein each R?, RL R and Rs is independently selected from
hydr ogen, hal o, am no, C aal kyl or Ctaal kyl oxy; or R and Rs taken together
may forma bivalent radical of formula -CH CR92-O (c-1), -(CH2)3-0-
(c-2), 10 -O(CH2h-O (c-3) or -CH=CH CH=CH (c-4) wherein each RO is

i ndependently sel ected from hydrogen or Cl.6al kyl; and Lis a bival ent

radi cal selected from-C(O-, -C(O-NH, 15 -C(O -C _bal kanedi yl - or
-C(O-0G.6aLk3nediyl-; or L can be a-gdirect bond when Xis >CR2- or when Z
is aradical of fornmula (b-11); with the provsiso that when X is >CH, --WY-
is -NNC(O-, the second dotted line is not bond, Z is a radical of
formula (b-2) angg L is -C(O-} then -G .bglKanediyl 20 ot her then

- CH2- CH2-. Theyg wpriisa® (1 Asplin their tautomeric
forms. Such forlgns ébl i citll__z_i ndi catfd in the above formul a
are intended to 10 theNscd‘ﬂe of the Present invention. 25 A
nunber of terns Usegsjn the fggedoing defdxitions and hereinafter are

expl ai ned hereunder. These terns are sonetinmes us as such or in conposite
terns.

RS 5 5
z A ]
l l A
7 ] Vs N
D‘I—-—S N—0 O)——NH
( -9 (®-10) ®-11)

5  wherein each R®, R®, R” and R%is independently selected from hydrogen, halo, amino,
Ci.satkyl or Cigalkyloxy; or
R’ and R® taken togsther may form a bivalent radical of formula

- CHCR’,-0- (c-1),

-(CHp)s-O- (c-2),
10 -O~(CH,),-O- (c-3) or

-CH=CH-CH=CH- (c-4)

wherein each R’ is independently selected from hydrogen or C;_galkyl; and

Lis a bivalent radical selected from -C(O)-, -C(O)-NH-,
15 -C(0)-Cy.galkanediyl- or -C(0)-0O-C\.¢alkanediyl-; or
L can be a direct bond when X is >CR?- or when Z is a radical of formula (b-11);

( with the proviso that when X is >CH-, —N**Y— j5 _N-C(O)-, the second dotted line
is not abond , Z is a radical of formula (b-2) and L is -C(O)-, then -C,.salkanediyl- is
20 other then -CH,-CHj-.
The compounds of formula (I) may also exist in their tautomeric forms. Such forms
although not explicitly indicated in the above formula are intended to be included within
the scope of the present invention.

25 A number of terms used in the foregoing definitions and hereinafter are explained
hereunder. These terms are sometimes used as such or in composite terms.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and iodo; C,_alkyl defines straight and branched chain saturated hydrocarbon



As used in the foregoing definitions and hereinafter, halo is generic to
fluoro, chloro, bronpo and iodo; Cl4al kyl defines straight and branched
chai n saturated hydrocarbon -9- radicals having froml to 6 carbon atons
such as, e.g. nethyl, ethyl, propyl, butyl, pentyl, hexyl, 1-methylethyl,
2-met hyl propyl, 2-nethyl-butyl, 2-nethylpentyl and the |ike; C, 4al kanediyl
defi nes bival ent straight and branched chai ned saturated hydrocarbon
radicals having from1 to 6 carbon atons such as, for exanple, nethylene, 5
1, 2-et hanedi yl, 1, 3-petpanediyl 1, 4-butanediyl, 1,5-pentanediyl,

1, 6- hexanedi yl and the branched isoner$-thereof such as,

2- met hyl pent anedi yl, 3-net hyl pent anedi yl, 2, 2- dlnethylbutanedlyl

2, 3-di et hyl butradn@mhﬂmiamnt e datbRatomy sach as e methylrafiyb ooyl BitYly  accept abl e
salts” means phehtyREal 1-gthlthAcT aphaRbeyl,acheathyl-bilyl02-methsipenfdishdttheon sal ts.

The phar maceut i@l ¢ Yarmaedy deieni Aldnthudiy htlamm@ﬁéwchdl&asﬁ&hk@ as nentioned
her ei nabove are neant to %ﬁqgé'}&e the thera eut| aII act tR:1(ﬁn-tOX| c acid

and non-toxic HySRcaRpgrd e cghm 8?3 & Brul a (1)
are abl e to 3 f okhZrethanpdiylchirpropanerliyl d #-buignadiyl, é5(p§l)tanmvbh6+h9xﬂeedb&§ﬂddhqor operties
can be convertaﬂmicmdﬁoﬁel&&hetabmamez.ﬁléﬂ@adehmea@pmmmpmaﬁm agdition salts

by treating Sa'cﬁm%@ﬁﬁ:t&@&”ﬂ-&lgeﬂgb@e&@ Ehl&t e acid. Appropriate acids

conprise, for exa I nor gani ¢ hydr ohal i ¢ aci ds, e.qg.
hydrochl oric or hydrobrom c acid; sulfuric; n| tric; phosphoric and the like
aci ds; or or garitte teami“phareagetically ,awﬁmblmwmie@,s pmcmﬁ,calb'ragmhbib ecid

hydr oxyacet i, orlbasehmmnrawsuwd:phmﬁmhﬁmly A¥6dp@ble 6cid &gl addlior( saltsas DUt anedi oi c
acid), maleic, E{B{ehﬁem lpbe are méai’# t gﬁse tfié ﬁx%op‘rélnucgﬁ‘g} %ﬂﬁ%ﬁ hdx b4

et anesulfonlc enzene oni c, salicylic,
p- ami nosal i cyl j 4od “?i‘a‘ﬁﬁ?gasﬁﬁ@“’l"ﬂéﬂtl PR v, °°mﬂ9\é“ éﬁéﬁ]ﬁ%@ aEFfmb*e Rrula (1)

whi ch have aci dion. ghegemppundsofiferyiuladl) whinly kave bagicipropertiesican beienvepediaut i cal |y
accept abl e bas ehdadhadracontically bdegabletatia additivg s&@ byltrathghaldvase fukd Withan sui t abl e

organi ¢ or %ﬁor%ﬁ@@&e ﬁgﬂ{a%h@éoﬁllppésﬁr a%lmsle, i GAERLRE . T Of

exanpl e, tal salts,
e.g. the lit h| ‘8‘8? %y%?q‘gog °Pfﬁ'd’r?§§1? Frlgm"('fa'f’@lc%osé’ge cand g t he
like, salts wi tthe Begeifs: er psgayisscidesugh asxfhreexmmém@tlwmanonm%wem gl ucami ne,
hydr abam ne sallagic, pyrdlicsahlics muloiit) s@idinid Q7. cabitahedicicldid), redeic, fuiarie,omlip) €,

ar gi nine, | ySi NeudBichd) GelrdtGutroll Suhfekulfonid Sehe by e &> AfEAhiRe Al _al so
conpri se th hydrat es lg E sol.vent additj oﬁq} CF?BWB whi ch the conpounds of
fornul a (1) SYYRPIG Y %Pﬁfm‘\??i{ﬁ@fsé’gm?}f% kFB‘? 30 are e.g. hydrates,
al cohol at es an dT helgempounds of fprraula @) whichthaYeagidis @rapertigsimay be eanserted infthginrs  of
conmpounds of f ophamiacentich)ly aceptabledase 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 saits, e.g. the lithium, sodium,

25  potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the

benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such

as, for example, arginine, lysine and the like.

The terms acid or base addition salt also comprise the hydrates and the solvent addition

forms which the compounds of formula (I) are able to forrn. Examples of such forms
30 aree.g. hydrates, alcoholates and the like.

The term stereochemically isomeric forms of compounds of formula (), as used
hereinbefore, defines all possible compounds made up of the same atoms bonded by the -
~ same sequeﬁce of bonds but Having different three-dimensional structures which are not
35 interchangeable, which the compounds of formula (T) may possess. Unless otherwise
mentioned or indicated, the chemical designation of a compound encompasses the
mixture of all possible stereochemically isomeric forms which said compound may



her ei nbef or e, deflnes aII possible conpounds nade up of the same atons
bonded by the sane sequence of bonds but having different three-di nensional
structures which are not 35 interchangeabl e, which the conmpounds of fornula
(1) may possess. Unless otherwi se nentioned or indicated, the chem cal

desi gnati on of a conpound enconpasses the mxture of all possible
stereochem cally isoneric forns which said conpound nmay -10- possess. Said
m xture may contain all diastereoners and/ or enantiomers of the basic

nol ecul ar structure of said conpound. All stereochem cally isoneric formnms of
the conpounds of fornmula (1) both in pwe formor in adm xture with each
other are intended to be enbraced within the scope of the present
invention. 5 The&sds. ow'ddﬁxlilmm c@rkairt dNaliaswrrpndtNahd/op énahtiviiRislofithé bgsicar e neant to
COMPri S t NOSE ot QYR AHRfIS: dteid SFrA. hhiltBRE AL ARGR! oARFRE Nl LT ogen

atons are oxidi zed tdo HP) 1(?) $ oxi.d part |, u Fll %/fthose N- oxi des
wherei n one or SGRFPENds P fopunia (D bathiin pug mb?”’bfdﬂﬂmﬁrfl PHEGENs are

N- oxi di zed. 10ingndadae/ e embrasetl Withinthewsenedf the piggent inyeptionconpounds of fornul a
(1)" is meast to include also the N-oxide forns, the pharmaceutically

acceptabl e ac! $nof-oRARnA ik LOhoRfth bto %Le'méaﬁﬁs gm&ec fortes. 15 GB
1062357 di scl oses n erjvatives havi ng antl ive effects.
0B 2758561 di SEPBoRs SENTA Qoo phs o shaR "*H%sﬂ?etaw% o e
ant i hypert ensi secalledcV-pxide. pEfculag hpsed-exides Whesein gigsr moretof the piperidine-
pi peri di nyl al kyt gipekaaing aitrogts deNioxiglzéd/es that are serotoni n-antagoni sts. EP
669919 di sclyoses di met hyl benzofurans and di rret hyl benzopyrans as 5-HT3
ant agoni sts.” Ug 5374637 di g}% 0SEes benzam de d?r atives t E‘* have
gast roi nt est i nAYeRFEEussdrhgremakies, the e gompounds a P‘sg’é?é‘ité‘b‘”c ®scl oses

1, 4- di subst i tutaletdthpraxdp firms thg ghdnpaceitically m@ﬁgacgh@tbmléﬂm@mﬁdﬁpnd)perti es.
EP 1036073 di sel asedssomdfisoinisut ed qui nazol i nedi one derivatives that have
fundic relaxation properties. EP 1355888 di scl oses qui nazol i none

derivatives _as R nhi bitors edl it has en found that the
cormpounds df tﬁgqﬂgzégléﬂ‘fclqsﬁs\f@%" Heg Wﬁ"&'?ﬁ/t}%&tﬁ vity. A first
group of |nter@@tﬁ%%@ﬁ?ﬂﬂﬁﬁﬁﬂ@“@@ﬁBYf@tnﬁnecﬂenYaﬁb@e"’"é8 nfibgppsarsivet forrmula (1)

wher ei n one or adion.EPAB6Dhisclbek bubstitngl pipesidinyldkylquivazalipdeyivatives that

are serotonin-antagonists, EP 669919 discloses dimethylbenzofurans and
dimethylbenzopyrans as 5-HT3 antagonists. US 5374637 discloses benzamide

20  derivatives that have gastrointestinal motility stimulating properties. EP 885190
discloses !,4-disubstituted piperidine derivatives having gastrokinetic properties.
EP 1036073 discloses substituted quinazolinedione derivatives that have fundic
relaxation properties. EP 1355888 discloses quinazolinone derivatives as PARP
inhibitors

25  Unexpectedly, it has been found that the compounds of the present invention show
PARP inhibitory activity.

A first group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:
30  a)Xis >N- or >CR2~ wherein R2 is aminocarbonyl;
b) when X is >CR?- then R? taken together with —L-Z can form a bivalent radical of
formula (a-1);
¢) TNFEY= {5 -N-C(0)- or -N=CR*-, wherein Rf is hydroxy and the second dotted -
line is a bond;
35  d)R'is halo, Cy.galkyloxy or Cy.galkyl;
e) R*is C,.ealkyloxy;



30 a) Xis >N or >CR2- wherein R2 is am nocarbonyl; b) when X is >CR2- then
R2 taken together with -L-Z can forma bivalent radical of fornula (a-1);
c) -N '"Yis -NC(O- or -N=CR4-, wherein R4 is hydroxy and the second
dotted : line is a bond; 35 d) Rr is halo, C.6alkyloxy or C, .6alkyl; e)
R3 is C.6al kyloxy; -11- f) Zis a radical selected from(b-1), (b-3),
(b-4), (b-5), (b-6), (b-7), (b-8), (b-9), (b-11), (b-11); g) each R5, R6,
R7 and Rsis independently selected from hydrogen, am no, Cl.6al kyl or

C . 6al kyloxy; 5 h) Lis a bivalent radical selected from-C(O -NH,

-C(O -G 4al kanediyl - or -C(O-0Ct, 6al #knedi yI : A second group of

i nteresting conpounds consists of those co 9@121 wher ei n
one or more of LA AEieabRerie Fass erh) b AsDeBion 6 By, (e o SCRo-
wherein R2 is anpdogar bonyl; b) when Xis >CR2- then R2 taken t oget her wth

-L-Z can form N b getRTr I oge! % ogen; d
R3 is hydrogenag(zalﬁgR X I}gﬁgw?gg?eggdejﬂgs%&&wﬁ%gm%& %Lﬁ)mﬁ fali@d@{ bgll) fg

each R5, R6, R7 s i ndepe ndentla/ sel ect ed from hydrogen or halo; Q)
L is a bival%enth Lishtivelentradicst selcgted fremrC(O) opllapadiyl- g

-C( O -G . 6al kaned(Q)}o-Ci.alkdnetilyl-L. can be a d| rect bond when X i s>CR2- or when
Zis aradical of fornmula (b-11). 20 Athird group of interesting conmpounds

oo gt e s i e M T 1
am nocar bonyl ; WhgteinRne pemary efrthnfellpwigegessjctins apaly:nydr ogen; d) Z is a radi cal
of fornmul a (d- lg) Xas>CHW-02 TR wherein R? is aminocarbonyl;
b) when X is SCR> then R®taken together with ~L-Z can form a bivalent radical of
(' formula (a-1);
¢) R is hydrogen;
d) R3 is hydrogen;
15  e) Zisaradical of formula (b-1), (b-2) or (b-11);
f) each R, R®, R” and R®is independently selected from hydrogen or halo;
g) L is a bivalent radical selected from -C(O)-, -C(O)-NH-, or
-C(0)-C,.¢alkanediyl-; and
h) L can be a direct bond when X is >CR% or when Z is a radical of formula (b-11).
20
A third group of interesting compounds consists of those compounds of formula (I)
wherein one ormmore of the following restrictions apply:
a) X is >CH- or >CR* wherein R? is aminocarbonyl;
b) R! is hydrogen;
25  ¢)R%is hydrogen;
d) Z is a radical of formula (b-1) or (b-2);
¢) each R®, R®, R and R®is independently selected from hydrogen or halo;
) L is a bivalent radical selected from -C(0O)- or -C(O)-NH-; and
) L can be a direct bond when X is >CR>-.
30
A group of preferred compounds consists of those compounds of formula (T) wherein
X is >CH- or >CR% wherein R? is aminocarbonyl; when X is SCR?- then R*taken
together with —L-Z can form a bivalent radical of formula (a-1); R' is hydrogen; R is-
hydrogen; Z is a radical of formula (b-1), (b-2) or (b-11); each R®, R®, R” and R®%is
35 independently selected from hydrogen or halo; L is a bivalent radical selected from
-C(0)-, -C(0)-NH-, or -C(O)-C.¢alkanediyl-; and L can be a direct bond when X is
>CRZ% or when Z is a radical of formula (b-11).



e) each R5, R6, R7 and Rsis independently selected from hydrogen or hal o;

f) Lis a bivalent radical selected from-C(O- or -C(O-NH; and g) L can
be a direct bond when Xis >CR2-. 30 A group of preferred conpounds consists
of those compounds of fornula (1) wherein Xis >CH or >CR2- wherein R2 is
am nocar bonyl; when X is >C& then R2 taken together with -L-Z can forma
bi val ent radical of forrmula (a-1); R is hydrogen;-R3 is- hydrogen; Zis a
radical of forrmula (b-1), (b-2) or (b-1]1); each R5, R6, R7 and Rs is 35

i ndependently sel ected from hydrogen or “halo; L is a bival ent radical
selected from -C(OQ-, - O-N+, or -C(O-0G _6al kanediyl-; and L can be a
direct bond when Xis >CR2 or when Z is a radical of fornula (b-11). -12- A
group of pref e BeHPOS REFFRIRY LTRSS ﬂ“gs%?ftYW@PEWM a6 WhesBiRy | a” (1)
wherein Xis ><XHs>6H-orSRR2 whereindi” s aRihotsboayli Rice kydegeny R? isRydrogeni&idr ogen; R3

i s hydrogen; Z,irgticafof ks &- 1)('&% 27 i 1, KR lahd RYis {nBepdidentBaelciidp, R6, R7 and

ngd: (S:a: ngglpg:]?g:nt lh&%"ﬁf?l ec %} Lls b1v %%éjﬁ&g%@tcgfr haI o; L is a bivalent

car} be a direct bond when X

is >CRZ-. The ne&)- r&p, @@oﬁpéﬂh@@%@% gfeRs-No. 4, No. 5, No. 11,
No. 12 and No. 14. N2 ~1H/ ~{ Il NI Hf 10 o Corrpound4 Conmpound 5
O-NHZ ~!' N NO ~ypi migst i prditelliconiotms e Bhaoass k. £R8PONEA 11%0, 15 andb. 10 O
14.
OxNH, OsNH;
H
N
(. oo oo
\ 10 © 0
Compound 4 Compound 5
NH;
ql‘l:(\/\ N&O <IV;7/\/\N/§7\N/W\©
NH NH H
o 0
15 Compound 11 Compound 12
F
@b;(V\NW
NH o
0
Compound 14

20  The compounds of formula (I) can be prepared according to the general methods
described in EP13612. The starting materials and some of the intermediates are known
compounds and are commercially available or may be prepared according to
conventional reaction procedures generally known in the art.

Some preparation methods will be described hereinafter in more detail. Other methods

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

The compounds of formula (I), wherein —N==Y— js
-N-C(0)- and the second dotted line is a bond, herein referred to as compounds of
formula (I-a), can be derived from an appropriate substituted



Compound 14 20 The conpounds of formula (1) can be prepared according to the
general nethods described in EP13612. The starting naterials and sone of
the internedi ates are known conpounds and are commercially avail abl e or may
be prepared according to conventional reaction procedures generally known
in the art. Sonme preparation nethods will be described hereinafter in nore
detail. OQther nethods 25 for obtaining final conpounds of fornmula (1) are
described in the exanpl es. The compounds of fornula (1), wherein -N--T- is
-N-C(O - and the second dotted line is a bond, herein referred to as
conpounds of formula (1-a), can be dertved from an appropriate substituted

- 13- 2-am nocarbonyl henzam de, of. f or 11). by cyclj.zing the | ater
following art- %ﬁﬁ’\'ﬁﬁcmbll??ég“l"ﬁ“w& Qﬁfo&%lgﬂb& .gycég’i‘_&tx%ﬁg“‘gfh‘ggpgﬁﬁgﬁww r~N HZN R
R3 (I~ O Z- L- Xyclizing @ocedymskanediyl NI ' HNI J R([-a) OR3 ( 5
Alternatively, conmpetqds of forn®l al ( wherein -Cl. 6al kanediyl- is -CU
-CH2- and - N="2vImKs -N—C(d@ancdi th nd dotted |i{ne is a bond, herein
referred to as conﬁbuﬁds of for %ébg, can be prepared by cyclization
an internediate of formula (LI1l), t Rsan appropriate substituted

2- am nocar bonyl benzam de of ®or nul (I'V) followmng art 10 known cycli zi ng
procedures. N Z-L-X + -R~-- Z1'~~-N\ \ I AZN~ ~/~~~ 1 R~ (IV) OR3 3

(t-b) p The conpounds of fornula (1)-“@érak“ thﬁﬂ%ﬁﬁs .
etfed o:§§

second dotted 15 line is not a bond, RefeNnAer
formula (1-c) can be derived from

(I-a)

( 5  Alternatively, compounds of formula (I) wherein —C; galkanediyl- is -CHp-CH»- and
—NE=EY— s

—~N-C(0)- and the second dotted line is a bond, herein referred to as compounds of

formula (I-b), can be prepared by cyclization an intermediate of formula (II), with an

appropriate substituted 2-aminocarbonylbenzamide of formula (IV) following art-

10 known cyclizing procedures.

QR \
/N S X N NN
R Mo H,N. ‘ k’ e \—/-—J/ZJf i P;—w
{m ™) o K 5 $ow

The compounds of formula (I), wherein —N=Y— {5 -N-C(O)- and the second dotted

15 line is not a bond, herein referred to as compounds of formula (I-c) can be derived from
an appropriate substituted 2-aminobenzamide of formula (V) by cyclizing the later with

( an appropriate substituted intermediate of formula (VI). Said cyclization-reaction may

conveniently be carried out by stiming the reactants together in the presence of an
appropriate solvent, for example an alcohol, e.g., methanol, ethanol, propanol and the

20  like. Somewhat elevated temperature and the addition of a catalytic amount of an
appropriate strong acid, e.g. hydrochloric acid and the like, may be used to enhance the
rate of the reaction.



an appropriate substituted 2-am nobenzantide of formula (V) by cyclizing the
later with an appropriate substituted internediate of formula (VI). Said
cyclization-reaction may conveniently be carried out by stirring the
reactants together in the presence of an appropriate solvent, for exanple
an al cohol, e.g., nmethanol, ethanol, propanol and the 20 |ike. Sonewhat

el evated tenperature and the addition of a catal ytic anmount of an
appropriate strong acid, e.g. hydrochloric acid and the |ike, may be used to
enhance the rate of the reaction. -14- Z-1-X N-C .. bal kanetliyl + x~N1 R
o~ xx f3 (VI) Z-X N-- Cz.fialkeneeiy><I4N\ gl ~/ HN' (t<) 3 The
conpounds of formula (1) may @L§p be converted into each other via art-known
reactions or fuyngtd o qg@&uﬁ'trap§ﬁ ti,ons. Sonme of such transformations
are 5 al ready descM-bed her el nabaye. examptes—are hydrol ysis of
carboxylic esters to,,the coPTéépon i carboxylic acid or al cohol;

hydrol ysis of anodes to the correspondi i carboxylic acids or anines;

hydrol ysis of nitriles to the correspondi ng i des; am nog groups on

i m dazol e or phenyl nmay be replaced by azly#r ogyerc, b R M di azotation
reacti ons and subsequent replacenent of the dirazo-group nfdr gen; 10

al cohols may be converted into esters and ethers; prpgaryjdangnes may be
converted into secondary or tertiary am nes; double bonds may be
hydrogenated to the corresponding single bond; an iodo radical on a phenyl
group may be cdhecompeutds of formsula ) mayalsorbegonyertediinio eagh efhan visdridRowde i nsertion in
t he presence Oteagtiofdidr fidbticRaligadup arlisfoffations, SdnySdf such frankfoemgtiogss@nt 1 nventi on

al so rel ateg tgudgf@ Qémreﬂlfab(;vg.rdmélr@xa&bl)es]ﬁt?hﬁﬁﬁ}sﬁ%flcm%ﬁ etk o USE as a
d . Th t the. pr. t . PARP | nhi bi t
or dpor {1 e as ARAOTEOIHE AT Ul oT A IEP PR e ep R b HEFEPHEder -

'ﬁe KEFRIMBder . The
term ' PARP" i s cafeqxylictpeideoramings; fydselysis of nistiles tp the serreppyneiog gmiggspangndhosy| at i on
activity. Wt higiougshe imieaole ogpheiy] thay e liced bRiyfrogandbyapaasvyml | prot ei ns
encoded by a  RRfRgEREtoflsh@dbsqldltbRfkmed BEindtilB pRRA by Byaighf;© Prot €i ns
thereof. Adﬂ' t Ial%orll%{s ln}gy bgcsbnye%tg&jinm 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

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

catalyst.

15
The present invention also relates to a compound of formula (I):as defined above for
use as a medicine.

The compounds of the present invention have PARP inhibiting properties as can be
20  seen from the experimental part hereinunder.

The term “PARP” is used herein to mean a protein having poly-ADP-ribosylation
activity. Within the meaning of this term, PARP encompass all proteins encoded by a
parp gene, mutants thereof, and alternative slice proteins thereof. Additionally, as used

25  herein, the term “PARP” includes PARP analogues, homologues and analogues of
other animals.

** Thé term “PARP”, includes but is not limited to PARP-1. Within the meaning of this
term PARP-2, PARP-3, Vault-PARP (PARP-4), PARP-7 (TiPARP), PARP-8, PARP-9
30  (Bal), PARP-10, PARP-11, PARP-12, PARP-13, PARP-14, PARP-15, PARP-16,
TANK-1, TANK-2, and TANK-3 may be encompassed.



25 herein, the term"PARP" includes PARP anal ogues, honol ogues and anal ogues
of other aninmals. The term "PARP", includes but is not limted to PARP-1.
Wthin the nmeaning of this term PARP-2, PARP-3, Vault-PARP (PARP-4), PARP-7
(Ti PARP), PARP-8, PARP-9 30 (Bal), PARP-10, PARP-11, PARP-12, PARP-13,

PARP- 14, PARP-15, PARP-16, TANK-1, TANK-2, and TANK-3 may be enconpassed

- 15- Cbnpounds that inhibit both PARP-l and tankyrase 2 can have

advant ageous properties in that they have enhanced grow h inhibiting
activities in cancer cells. The present invention also contenplates the use
of conpounds in the preparation of a S'H%dicanent for the treatnent of any

of the di seases _and dIS i cribed . herein, wherein said
conpounds are c %B?]lﬂgss %f“%fbglbﬁlﬁlpgﬂh ér%nliyr &2 g3n h3vga F@%ﬁiﬁ’? AINY --Rm
R3 10 the N-oxi @opertesinthatithpy hbW&Pm@éWWwFﬂlvﬂm@meaﬂl@%w $ion salts and
the stereo- chemcally isoneric forns thereof, wherein the dotted I i nes

represent opti Oﬁﬂévﬁs@ﬁl%nnoﬁls&dn&nﬁhlfes th€§§’€"o Qfnp &Qﬁ?mt %&Aﬁja

am nocar bonyl_; or L Z can form

en to th er
a bival ent radi W‘cﬂ?e“t%f)‘?‘ﬁﬂﬁm“&?}@“m@ff Wi‘éd“%ge erein R10 is
phenyl; -Nis - Nesmhg)ihergn,wmmmdcommn@lmcmmmw&bmlam i s hydrogen,
hal o, C.6al kyl oxy or G aal kyl; 25 R3 is hydrogen, or Cl.6al kyloxy; Zis a
radi cal selected froml- o NRI \ RS R %R RS

Z—L—X/-—\N—-Cmalkanediyl—r"N@_R] o
N, y

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
chemically isomeric forms thereof, wherein

the dotted lines represent optional bonds;
15
X is >N-, >CH- or >CR%- wherein R* is aminocarbonyl; or
when X is >CR% then R? taken together with —L-Z can form a bivalent radical of
formula
-C(0)-NH-CH,-NR- (a-1)
20  wherein R'%is phenyl;

—N=*¥— j5-N-C(O)- or -N=CR*-, wherein R*is hydroxy;
R' is hydrogen, halo, Cy.¢alkyloxy or Cirealkyl;
Rlis hydrogen, or Cysalkyloxy;

Z is a radical selected from

__[j I> }_R.s | /@:’P/

30 (b-1) (@®-2) R6 (b-4)



30 (b-t) (b-2) R6 (b-3) (b-4) 16 -16 F.3 NI \ RS RS~/ ~ ON- INH SRS
(b-5) (b-6) (b-7) (b-8 RS RSRS yl~ NS NO (b-9) (b-10) (b-11) 5 wherein
each R5, R6, R7 and R8 is independently selected from hydrogen, hal o, ani no,
Cl. bal kyl or Cl1. 6al kyl oxy; or R7 and Rs taken together may form a bival ent
radical of formula - CH CRO2-O (c-1), -(CH2)3-0- (c-2), 10 -O(CH2)2-0-
(c-3) or -CH=CH CH=CH (c-4) wherein each RO is independently selected from
hydrogen or Cl.balkyl; and Lis a bivalent radical selected from-C(O) -,
-C(O-NH, 15 -C(O-C .cal kanediyl- or-C(O -0 Cr.6al kanediyl-; or L can be a
direct bond when Xis >CR2- or when Z is~& radical of formula (b-11). In view
of their PARP binding properties the corrpoundsRsof the present invention nmay
be used as referenge conpounds ,or tracer comgQunds in _wQi ch case one of the
20 atons of the nojfecule may bg repl geed w for in ce, a radioactive
i sotope. To prepaie har niceYit L4al cogpogi ti on is invention, an
pacid addition salt

effective anount NQf 5
form as the activp ingredient is gconbined in intimte Bdmixture with a
pharmaceutically accépDabl e ca®fi er, whichb®d5 carri epgymay take a w de
variety of fofrns depending on the formof preparation desired for

adm ni stration. These pharnmaceutical conpositiens are desirably in unitary
dosage form suitabl Rspreferabl Y. or adni pigtration orall y, rectally,

per cut aneously, or | par ent er nj ectio or exanple, in preparing the
conpositions i n~QL osage ~any Ofy usual pharmaceutical nedia may
be enpl oyed; such}}_ag for exanple vvate(r));l.

(b-9) (b-10) (b-11)

(

5  wherein each R%, R®, R” and R%is independently selected from hydrogen, halo, amino,
Cysalkyl or Cy.¢alkyloxy; or
R’ and R® taken together may form a bivalent radical of formula

- CH;-CR®;-0- (c-1),

-(CHz)5-O- (c-2),
10 -O-(CH;),-O- (c-3) or

-CH=CH-CH=CH- (c4)

wherein each R’ is independently selected from hydrogen or Cy.¢alkyl; and

Lis a bivalent radical selected from -C(O)-, -C(O)-NH-,
15 -C(0)-Ci¢alkanediyl- or -C(O)-O-C, ¢alkanediyl-; or
L can be a direct bond when X is >CR?- or when Z is a radical of formula (b-11).

( In view of their PARP binding properties the compounds of the present invention
may be used as reference compounds or tracer compounds in which case one of the
20  atoms of the molecule may be replaced with, for instance, a radioactive isotope.

To prepare the pharmaceutical compositions of this invention, an effective amount of a
particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which

"25  cairier itiay take a widé variety of fofms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for administration orally, rectally, percutaneously, or by
parenteral injection. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed, such as, for example, water,



glycols, oils, alcohols and the like in the case of oral liquid preparations
such as suspensions, syrups, elixirs and solutions; or solid carriers such
as starches, sugars, kaolin, lubricants, binders, disintegrating agents and
the like in the case of powders, pills, capsules and tablets. Because of
their ease in admnistration, tablets and capsules 5 represent the nost
advant ageous oral dosage unit form in which case solid pharnaceuti cal
carriers are obviously enployed. For parenteral conpositions, the carrier
will usually conprise sterile water, at |east in large part, though other
Ingredients, to aid solubility for exanp‘ e, may be included. Injectable

sol utions, for ed i the carrier conprises
sal i ne sol uti ongy@?%lﬁs%°°g§¥§%lﬂﬂftq ca%g o ﬁ?‘l’%ﬂw@f’aﬁ? 2390 P ¥nd gl ucose
sol ution. I nj ecsusbrngons sy Shixm andralitionsisns silid carere pigh estarchesapiigerh case
appropri ate | i quiolln,Gébritdn@ SindefsGiiRBEtAG agRfie BAdhelike il ecdsé dfpowdys, be

erpl oyed. 10 Ngng RIS a&assg&m@hﬁheiﬁesee,%ﬁuﬁm&a#ab@g Bdlaghieat i o, the

carrier optionally conpris enefration en age

sui tabl e wet i n&P‘%“@'rFPcm%bqe "lW”LWH’é‘Hmﬂﬁ‘ t"h‘”ié‘&"ta add| ti ves of any
nature in m nor piamogenticdl oarsgers gvh plviously emplolyeti Ty pardmieralgpmpaitions, the si gni fi cant
del eterious ef f egfiertiil dsbBlyThinprise SavilelwaRetdit \dad HSlaigByart, hagdnlotdeat € t he

adm ni stration ig.biss m&so@aﬂ{ﬁ,%r JBpESuaDBL Rlea Iﬁract&ﬁeeseﬁun@% he desi red

conposi ti ons g ous ways, e.g.,
as a transderrrﬁ’fa“ﬁB!St‘EW e Reepayedsin ihich the carder gompriseh sl solption; glucgiepeci g | y

advant ageouslot o sohftion nd mixwret dff ealiné andegiverse sabuionl Injertablrsuspensiopaayatsepeosi ti ons in
dosage unit for Hepddin AhicReee Hhropekid IjuRichrabrs, QRspalthg UpdntsQndiiht HkeQhaydosage.

Dosage uni t fo”ﬁé%lﬁ %ﬁf%kﬂéélﬂg%uﬁﬁ%&h&c?&g istiRiol) GeThiftes €T EF'S 1O
ph¢5|cally di screfe i ﬁ¥ %ﬁg each unit containing
a predet er mi ned °BjiPaal coRprises aél?f‘?“@'émleﬁ'&f“%'&ﬁaé ‘Félﬁ & yetipgaggito quce t he
desi red t her apeuptiopalkyfcbratjnediwithzuitable iadditivesof witt iaturdia mirog piopastionptvdbichraceut i cal
carrier. Exampl esditibs &Hﬁfhad@&a&ﬁnﬁbuﬂi delefeBlbudRffedt & thedRine S6id edditBedidiyng 25 scored
or coated tabl erfa%?mate‘ﬁ?aqa%%n%n&'t& he Wfé?x%%g%%lgfgfﬁou aﬁ{a m ctabl e

sol utions or ensl on t eas oon B | ke, and
segregat ed mul t F?ﬂ[i) gitions., Lhegg qomp St f’hvé“?ﬂsé‘?ésm?grﬁ\?ent i on can
treat or pr evenﬁrmd@sd@atdamwmr@svlanpln@lﬁﬂ%@l*%maﬂbhdvammg@ or death due
to necrosi s or gpaakedeforefRiticatEihafiacdutcal@uipaditions in d6ﬁgd\ilrﬁl\f&ﬁ£fbk| ar tissue

damage, |nClygdl Bge bihintsRhd Athd\hirhA |ofdo§%geﬁ$ gc U REATELBHin de11 A7 CLT 0N, and

r eper f usi on 1 nj can rlou ons. caused or
exacer bat ed by Fﬁé&"é{@l lgﬂfm hergin refgs @r?hys X ?Feéea"é‘ﬂs T“Hégl‘? PUEEN or
proliferative despassicach uelﬂ containiing a predeferzviined quantity ofjestive ingrpdient ealoplatedf senescent
cells; can radi @s@étfatd thedesired therapeutic effect in association with the required

pharmaceutical carrier. Examples of such dosage unit forms are tablets (including

25  scored or coated tablcts), capsules, pills, powder packets, wafers, injectable solutions or
suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated multiples
{ thereof.

The compounds of the present invention can treat or prevent tissue damage resulting

30 from cell damage or death due to necrosis or apoptosis; can ameliorate neural or
cardiovascular tissue damage, including that following focal ischemia, myocardial
infarction, and reperfusion injury; can treat various diseases and conditions caused or
exacerbated by PARP activity; can extend or mcrease the hfesPan or prohferatlve
'capaclty of cells; can alter the gene expressmn of senescent cells; can radiosensitize

35  and/or chemosensitize cells. Generally, inhibition of PARP activity spares the cells
from energy loss, preventing, in the case of neural cells, irreversible depolarization of
the neurons, and thus, provides neuroprotection.



35 and/or chenosensitize cells. Generally, inhibition of PARP activity
spares the cells fromenergy |loss, preventing, in the case of neural cells,
irreversi bl e depolarization of the neurons, and thus, provides
neuroprotection. -18- For the foregoing reasons, the present invention
further relates to a nethod of admnistering a therapeutically effective
anount of the above-identified conpounds in an anount sufficient to inhibit
PARP activity, to treat or prevent tissue danage 5 resulting fromcell
damage or death due to necrosis or apoptlgsi s, to effect a neuronal activity
not nmedi ated by NVDA toxicity, to effeci™™a neuronal activity nmedi ated by
NVDA toxicity, to treat neural tissue damage resulting fromischem a and
reperfusion injury, neurological disorders and neurodegenerative di seases;
to prevent or tFa#ieforegeinggsasgns.shensgsent inveptipn furher glates taazpsthod0fr di ovascul ar

di sorders; to t sdaiist@ing e therapeunticaly effieti deCrmranmd bfrhe dbosxidehtified @mpbundsinage- r el at ed
nuscul ar - degenegati o surfiEiPrARiOb AYES ackTILIO Great SSRESHENGE afthapeases,

i nfl ammat i on, ggg@ ggthr]iéalérts _ atdhﬁésctzl erosis, c c.heX|t?, cancer,

degener at i ve di SSUing ropycell ganjags of deah due o neorasss orapapfosis. I pifdeta negrinal o o s cence,

di abet es,  headactivitnnetmediaigd by ANMIR A togiciiys bacaffeet ia sewenakastiviy eediatgd brol i t i s and
Crohn' s di seaseNMDAWS€itY @itresl yiuiral Gy danagd reaiing fom iscliemiosideppdssosi S, chronic
and/or ‘acute paj i fdbedioghal diserdeR URPRRECeRHiD disehdsf ) prévéhi e T €L 1 NA

i schem a, septic %rock 'iUCht as_en o%r?c}m o ls‘goq(r:(}égs, g{n% ﬁ‘kl n %hng, to extend
the |ifespan andPiabFToRe ATl PEXEE Grdiovalapdijorsts. tp geal o 8‘r°°"‘8 & expressi on
of senescentl0ceprddr diggsderpyehyps pge- setated aasqujar degenestern 112§ and ofhesipamnc)  t unor
cell's. The pr essntscantedseiseq inflahmationgdoat, arthritis) athéresaleiosi€), caldhsxia sagerand

condi tions | n 3fege Rl iscllid kAR RIkRRORAEIHSHSE oRllcch, Sabetts ani mal 2
t her apeuti cal | yhe&f ectiv 20 .a qﬁni .Of ot Qg @bogﬁ%' d«gﬁrtohf's'ﬁd conmpounds. In
particul ar, the Bf &58H# viSinet f grorges ‘*c asé_ 0 I .sregsg)[,i ng,
preventing or MBKHE dystraghs ofieoatthsitis gpteqprrogis. shyprieand(onacyte paini(sveh & whi ch
conpri ses adfi nhetopithio pait)oresd Failure aetinakibchemit, heptia gl (sachlab gndetbfiect i ve anmount
of the above-i dﬂﬂ&ld),fah@ﬂdrpégﬂ?,o&i Bélénd tHefBespdRGHd ﬁblﬁ&h&ékagﬁéi@%@&lﬁ; th Aesel ect ed
romthe group consisting,.0 eripheral neurao . ause physi ca
f th ene € tson%{senes%e tceglp [)e Ioe 1# daﬁ E)rhr%qglz s%z a'n dotz: h |
injury or di sea8%° EPETY rauna"tl_ BPETRY fe . ‘if’gﬂ:af ﬁ%%eto t he
spi nal cord, st mEREeels Toraresent invagtion alpg slaiss W ameMa dissegse and Gogdib@aingn gl obal
i schem a, r epeufins which computises adrdipisgedhg to sdid animal p heaeatiatigefitetiveol ogi cal
di sorder rebati oubf HI@bYvESRAETRE bRtijoprls. 30 The present invention al so
contenplates th e of . coppaunds,. of  f or nul [}, for _inhi.biting PARP
ettty for 1 adirud e PERRINGRGR AT Kool ple R " o ST ng
inhibiting a neurological disorder in an animal, which comprises administering to said g
animal a therapeutically effective amount of the above-identified compounds. The
neurological disorder is selected from the group consisting of peripheral neuropathy
25  caused by physical injury or disease state, traumatic brain injury, physical damage to
the spinal cord, stroke associated with brain damage, focal ischemia, global ischemia,
( reperfusion injury, demyelinating disease and neurological disorder relating to
neurodegeneration.

30  The present invention also contemplates the use of compounds of formula (1) for
inhibiting PARP activity, for treating, preventing or inhibiting tissue damage resulting
from cell damage or death due to necrosis or apoptosis, for treating, preventing or
inhibiting a neurological disorder in an animal.

35 The term "preventing neurodegeneration” includes the ability to prevent
neurodegeneration in patients newly diagnosed as having a neurodegenerative disease,
or at risk of developing a new degenerative disease and for preventing further



fromcell damage or death due to necrosis or apoptosis, for treating,
preventing or inhibiting a neurological disorder in an aninmal. 35 The term
"preventing neurodegeneration” includes the ability to prevent

neur odegeneration in patients newy diagnosed as havi ng a neurodegenerative
di sease, or at risk of devel oping a new degenerative di sease and for
preventing further -19- neurodegeneration in patients who are already
suffering fromor have synptons of a neurodegenerative di sease. The term
"treatnment” as used herein covers any treatnent of a di sease and/or
condition 5 in an animal, particularly® human, and includes: (i)
preventing a disease and/or condition fromoccurring in a subject which may
be predi sposed PYTIRRERGRHLO nRatientsyyhg are alroady suffering T or ﬂﬁ‘? SRR 2heen

di agnosed as havéunggegenerat{veidiseagmhi bi ti ng t he di sease and/or condition, i.e.
arresting its developnent; (iii) relieving the disease and/or condition,

€., causing reQressign. gl &sm&dﬂaragg&gg%e%&gg&gg%ja%@&%@g derm

"radi osensitizer”, as used herejn, ( ( | . erably a
low ol ecul &r WeAngRimahparticulsrina humen; and plades:{D P vepingagiscasednddrer apeut i cal | y
ef fective anpupemitionfromocesaingintalsebjeewkict may bepredisposddo the diseas¢ mdfooni zi ng
r fidihat i on and/ OkoddfioR b@NEN Rt yel bi8n disghdde B Havifl it i) SAASGE thhdidetse afidhort I €at abl e
with ionizing radi : o .L.oni zi ng
radi ati on incIug%wﬁ%%qgég%%éﬁgggiggggﬁbS@ﬁ?ﬁ%ﬁégﬁgﬁ%@%ﬁﬁgﬁ%%aPﬁﬁnrs, and
cancerous cel | s !4 OpFngTpEgessiogn ot heidisppse fd/Qf ¢ABREOHf ot her di seases not |isted
herein are dPso contenplated by the present invention. The term
'l' che mz)g ens : tiz Ie The tef$ " rhtBcehsiticdr's %{hsed’ erefSfsideadd &% ndldduk gRdirably Plowf erably a
0 nol ecu . .
thgﬂapeuticalIyﬁ%k@@%%nggﬂﬂg%%%ﬁ@gmggﬂt§§§%§%§gPﬁ%&%@%giﬁf??%g?of cells to
chenot her apy an3PYRISIP BEse the prasitiyify obh todpnizingsadiation angfar tapromote ¢ 1 o at apl e
wi t h chenot her aghedteitment ofdliscewswhich/n tesatable with joniging rebiadonyPis¢asesiwdieht her apy
i ncl ude neoplsas tieGretaiewiEFionizikradigion a0Kklde RbplSaOA cades]BEMgn a0 thaBgaAR Sl OUS
cell's. Chemot netany, LlRidaBlco o aalici SARRE BPnd: i3dabill B5EY N A7 € 8l SO

ot hods of ¢ he. PERaHals) FRERPIAGAPKPEPBRPLPERIFar |y usef ul for treating or
preventing tissue danage resulting fromcell death or damage due to
Necrosi s or apoThedins chahbsdisifize' ) aRed HERinDfs défined graesoddaile, prferitily flawcan be
"anti - canceryaggiifeSular M&ﬁﬁol&%,@dﬂnﬁ%red to animals in therapeutically effective

amounts to increase the sensitivity of cells to chemotherapy and/or promote the

treatment of diseases which are treatable with chemotherapeutics. Diseases which are

treatable with chemotherapy include neoplastic diseases, benign and malignant tmors

and cancerous cells. Chemotherapy treatment of other diseases not listed herein are also
25 contemplated by the present invention.

{ The compounds, compositions and methods of the present invention are particularly
useful for treating or preventing tissue damage resulting from cell death or damage due
to necrosis or apoptosis.

30  The compounds of the present invention can be "anti-cancer agents”, which term also
encompasses "anti-tumor cell growth agents” and "anti-neoplastic agents". For
example, the methods of the invention are useful for treating cancers and
chemosensitizing and/or radiosensitizing tumor cells in cancers such as ACTH-
producing tumors, acute lymphocytic leukemia, acute nonlymphocytic leukemia,

35  cancer of the adrenal cortex, bladder cancer, brain cancer, breast cancer, cervical
cancer, chronic Iymphocytic leukemia, chronic myelocytic leukemia, colorectal cancer,
cutaneous T-cell Iymphoma, endometrial cancer, esophageal cancer, Ewing's sarcoma



enconpasses "anti-tunor cell growth agents” and "anti-neopl astic agents"”.
For exanple, the nethods of the invention are useful for treating cancers
and chenosensi tizing and/or radiosensitizing tumor cells in cancers such as
ACTH producing tunors, acute |ynphocytic |eukem a, acute nonlynphocytic

| eukem a, 35 cancer of the adrenal cortex, bladder cancer, brain cancer,
breast cancer, cervical cancer, chronic Iynphocytic Ieukenia, chronic

nyel ocytic | eukem a, colorectal cancer, cutaneous T-cell |ynphoma,
endonetrial cancer, esophageal cancer, Ew ng's sarcoma -20- gall bl adder
cancer, hairy cell I eukem a, head &neck “Lancer, Hodgkin's Iyrrphoma

Kaposi's sarconmm ncer. liver u smal | and/ or
non-smal | cel | §‘mb ef ‘Ejﬁ%?ﬁﬁmﬂ'ecremetﬂ]ﬁ@éﬂ’ he@‘??‘ﬂ?&ﬁﬂ‘“‘[ﬁ?‘&% b?'%‘hr al effusion,
mel anoma,  nmesoKkpoekils sarepmankifinely paneerdiyeri caneer, lupgganesh (smell mﬂéﬁr nprovmall Hodgki n' s
| ynphoma, 5 0st iy adaigiaf peftoal ohisiGiomalfphant fletil ¥ifsgel tleinla) cancer, prostate

cancer,, pancr eab e f@C Rl b, SARSRkon, Sl BBMIRIIIhong 1. cancer sof

ti ssue sarcons, nonews, can ‘esticul ar

cancer, thyr di d°~°é"é’?ﬂ§@P‘a Ct"F’E‘J"[BI‘fHISPra%”P’iYégeH%B%'P CATFAE, ProstRie ARG PROGHRRLIS, vagi nal
cancer, cancer cdncerlpenileichneer, setiubblAitbmd, skin canasr, sofl @sidsRent, hq_uammspdhnds of the
pr ﬁsent i nV?nt [ Odcifonids, RRMdERENRS testical cafce hiyfol dzBdcer, &&Sﬂ)ﬂﬁstlf[: ﬁeoplasms t t f
‘chenpsensiti ze | se the sensitivity o
cancerous cell s{’ ﬁmRﬁ‘% %ﬂx cucfz’f&%%e%ﬁ?mg'%%ﬂghrgyﬁgt| on. Sever al
mechani sns for the node of action of 15 radi osensitizers have been suggested
in the |iternAt uHenck the coponys ofthepxsent invertion candd uwd ensididsersitiger{ andlgr , 2-
nitroi m dazol e eppp&iiser.and benzotri azi ne di oxi de compounds) m m cking
oxygen or alternatively behave |ike bioreductive agents under hypoxi a;

non- hypoxi c cel | rad| osensi g? zers, ér hal ogepat ed i m di nes) can be
anal ogs of DNA Baiosensitizers arp kpoxp doyip %PF‘T@?"?W&%’I“%B Ty %/“‘SSPH'(‘-P R of cancer
cell's and 20 t heffestspf ioniging radiatidneSeveralimechianinmg forihe mdddmf ection nfy of DNA nol ecul es
and/ or preveapt {faddi@sensi@fefsBhaveBRih sugRédiin B HlBARKSABudIRNRYpAE talus ot her

potential mechap !di% ﬁ’iers%% waudlﬁl\é&oﬂ DX&%HG&;&&QQ:‘J&&(O#E@O“ Osensitizers

in the treatnment o |se y&?\{fb rrgP tocols currently
enpl oy radi osenSP° kg QFYEHLYT A pehavg %1‘?‘ T °6‘fe aﬁ“?%‘?%“ Exanpl es
of x-ray acti vab)@dm,ajdn-bmms mlirzwsmm (aaehalmat@rpenmnesm@ Beimted to, the
foll ovm'dng | met ramogmojlfa bmsiﬁmﬂmlﬁncmﬂbyﬂe@mwdﬂﬁ&ﬂd&s and
pi noni dazo e he DARS B4 RLS 4233, EO09,
RB 6145, n?cot P’ﬁﬁﬁ?ﬁ%ﬂ tgt B d@o&%ﬁ&u br gecu§§%d}%g%eo>§§url di ne
(1 WR) , norm A repair mec amsms, vanous othe potenti mechamsms of action

have been hypothesized for radiosensitizers in the treatment of disease.

Many cancer treatment protocols current!y employ radiosensitizers in conjunction with
radiation of x-rays. Examples of x-ray activated radiosensitizers include, but are not

25  limited to, the following: metronidazole, misonidazole, desmethylmisonidazole,
pimonidazole, etanidazole, nimorazole, mitomycin C, RSU 1069, SR 4233, EO9, RB

{ 6145, nicotinamide, 5-bromodeoxyuridine (BUdR), 5- iododeoxyuridine (IUdR),
bromodeoxycytidine, fluorodeoxyuridine (FudR), hydroxyurea, cisplatin, and
therapeutically effective analogs and derivatives of the same.

30  Photodynamic therapy (PDT) of cancers employs visible light as the radiation activator
of the sensitizing agent. Examples of photodynamic radiosensitizers include the
following, but are not limited to: hematoporphyrin derivatives, Photofrin,

~ benzoporphyrin derivatives, tin etioporphyrin, pheoborbide-a, bacteriochlorophyll-a,
" naphthalocyanines, phthalocyanines, zinc phthalocyanine, and therapeutically effective

35 analogs and derivatives of the same.

Radiosensitizers may be administered in conjunction with a therapeutically effective
amount of one or more other compounds, including but not limited to: compounds



br onodeoxycyti di ne, fluorodeoxyuridine (FudR), hydroxyurea, cisplatin, and
therapeutically effective anal ogs and derivatives of the sane. 30

Phot odynam ¢ t herapy (PDT) of cancers enploys visible light as the radiation
activator of the sensitizing agent. Exanpl es of photodynam c

radi osensitizers include the followng, but are not limted to:

hemat opor phyrin derivatives, Photofrin, benzoporphyrin derivatives, tin
etioporphyrin, pheoborbide-a, bacteriochlorophyll-a, naphthal ocyanines,

pht hal ocyani nes, zinc phthal ocyani ne, and therapeutically effective 35

anal ogs and derivatives of the same. Radtlosensitizers may be administered in
conjunction with_a therapeuyticall ffectiye anpount of one or nore other
conpounds, i ncl Y&CHEOBeE Bﬁé'iwﬁpf"i‘ﬁ“{ ragligsengifizers &2 e @reeteells: GAmRORRdS r onot e t he

i ncor por ati on ofwvhichelintseldlresfiow of thempeuticst intrientaragd/or axggendo the argoteltsdls  whi ch

control the fl owhepothbigutdReits GRich &u&ﬁm@c&h&,w;m%msoumm&mmasdae target

Ce S et NG AREH G AURDL R SRl YT B el W ¢ oL

addi tional radiat 1 on; ica |ve conpounds for
treating cander Estmplss aiaddifpual therapeutic ‘ftégyB‘Tusé‘H’&lc?'ﬂ‘Bﬁ%‘?“ Witker apeuti ¢
agents that nay rddipsepsgrs inchglesHuumeidt bmntwto 13-flupdiacis Enevivoring 8-gnincic| ude, but
are not limted sﬁ&x th@'b%l@-Qbﬂ)ogelll P4AGAY Rdnkflsions, pexfﬁmoaebonaegeoxyt hym di ne,

OO0 2 D00y bb 58] bRl ot Ul AL SRR, O FlUosol 10

anti angi ogenesi @U@@%‘ﬁﬁﬁ%ﬁ%‘a sompergs hydmiaiee, ”&MSPBg@“PEi %heﬁ‘ﬁ’e”“c
chenot her apeut i ageh thageat s ubddan canjpction witls @diosensitizers jinghudé, ibotraraniot mited

radLOSanI tizerg: hd?ﬁin cmbg%tlléfnecaﬂﬁblaﬁd Bbidti, dabrdrubREN, BB, N, ca{mt ]9'[ heci n,
carbopl atin, ci n interferon
(al(pha bet a, g%l lcm %%grlm?{?%%ri% giﬂgma‘r:?b%%%é%lldnz 9848»1&3; ﬁlmxelt opot ecan, and
t her apeut i cal | yt‘é‘PtP"é‘E'taP e‘&PF&P‘B*H%ef&ﬁ%"ed’éﬂkﬁ%dﬁ’é‘? tygs of esa®ere. 15
Chenosensitizers may be administered in conjunction with a therapeutically
effective al'SDUm)erﬁtfseﬁBQerﬂhayrBéra@mﬁ{sﬁﬁﬂ inCceRUEESith 4 tR&hpetticaly dieéiveot | i mited
to : compounds .helohr e Corkfah R A O B R TP IBBbd e (0 e

tar get cells; oun | cqont t herapeutics, nutrients,

ch
and/ or oxygen tB" hB’°F‘8ﬁe§?§ﬂ“08’é’PTa§°“°fﬁl}?E‘ﬁﬁ9PWé’ﬁ‘isﬁ%tﬂ‘ffa@e%{’ﬁ]éﬁﬂf‘gnwdﬁh act on the
tunor or ot her whishequirolithecfiow of thefapentics, wudrie®, apd/npaxyged o thotargetaellst i ng cancer or

ot her di se?se EhcRioibbLSeutid agdAlsihitiPatbon thé1BinaR bthéréRrapetig Ry leFedilat (rjra%/ be used
in conjunctigpn [0S ed to :

met hyl ati ng igge%“yg IE%IE %E%E#geggfqﬁh& ﬂgﬁ]ﬁ&?ﬁx&%ﬂg%dﬂ d@ﬂ&%mﬁ%&ﬂ fgller apeutic
agents such as 3$°§5§Fl'31 Wb&‘fﬂ:dlﬂ Wﬁmm chemosensitizers include, but are not

limited to : methylating agents, toposisomerase I4nhibitors and other chemotherapeutic

agents such as cisplatin and bleomycin.

25  The compounds of formula (I) can also be used to detect or identify the PARP, and
more in particular the PARP-1 receptor. For that purpose the compounds of formula (I)
( can be labeled. Said label can be selected from the group consisting of a radioisotope,
spin label, antigen label, enzyme label fluorescent group or a chemiluminiscent group.

30 Those skilled in the art could easily determine the effective amount from the test results
presented hereinafter. In general it is contemplated that an effective amount would be
from 0.001 mg/kg to 100 mg/kg body weight, and in particular from 0.005 mg/kg to 10
_mgfkg body welght It may be appropriate to administer the required dose as two, three,
" four or mote sub-doses at appropriate intervals throughout the day. Said sub-doses '
35 may be formulated as unit dosage forms, for example, containing 0.05 to 500 mg, and
in particular 0.1 mg to 200 mg of active ingredient per unit dosage form.
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25 The conpounds of formula (1) can also be used to detect or identify the
PARP, and nore in particular the PARP-1 receptor. For that purpose the
conmpounds of formula (1) can be |abeled. Said | abel can be selected from
the group consisting of a radioi sotope, spin |label, antigen |abel, enzyne

| abel fluorescent group or a chem | um niscent group. 30 Those skilled in the
art could easily determne the effective anount fromthe test results
presented hereinafter. In general it is contenplated that an effective
amount would be from0.001 ng/kg to 100 ng/ kg body weight, and in
particular fromO0.005 ng/kg to 10 ng/ke2body weight. It may be appropriate
to adm nister the required dose as twd, three, four or nore sub-doses at
appropri at e i nt Bxpedientalparbughout t he day. Sai d sub-doses 35 may be

formul at ed as UHEkinefRs3DEM” ¥ d¥finedaddictioraiidilats, “DMET Ridéfinegasv 85 t o 500 ny, and

in particular O » i [VE- ' ; ' sage form
-22- Experi mentg emglfé.n% ?%'I?gg%}?elsr&%d Pl!eﬂ?roge‘ 13@25%?-{??%?0%,[ hane,
"DMF' is defi nelf°lﬁ’gy kf,t‘?{b et Asfinpdes LR K?é‘i'}f%‘ P4l as net hanol ,
"UK" is defi Aedtrigthylaminhyid “THEOIs defyried ssdetrshydrofiy@kK” | s defi ned as net hyl et hyl
keton, "TEA" is defined as 5 triethylamne and " 1'HF" is defined as
tetrahydrofuran. A. Preparation of the internedi ate conpounds Exanple Al

Pt epara~at of i ﬁt%%ﬂb@&ﬂ&igwﬁeﬁégﬁﬁuﬂg 2-[ (4-chl oro-1I-oxobutyl)am no] -
benzam de (0.03 nol), 4-phenyl-4- p1 peri di necar boxam de (0.03 nol) and
TEA (0.1 nol) i BxawpleAdnitrile (150 mM) was stirred and refl uxed overnight,
then the sol venbrepagiosyGipemeiad jand maﬂﬁ%g%gs adde *the residue. The

ri

gy

oily layer was extracted with trichloro ¥red Tyl tered and the

sol.vent was evaporated. The residue was ied over stTica gel on a glass
filter (el uent A mirtueiof 2{@eiotocreoiuaOemBib)- Bonzaniide(003 mdlckphenykdt | ons wer e
col lected and t bigeridmesubor aiitic (0AS mdY AROTEA @ moY)ihcdioni§ild(166HA1) &ado Of
ntermedi ate 1. o R Ao Sicighl, o B Yokl B BT P sade o AL] 1
144. 2C i nter nedl ate, 3; .. ON . L
the residue. The oily layer was extracted with trichloromethane, dried, filtered and the
solvent was evaporated. The residue was purified over silica gel on a glass filter
(eluent: trichloromethane/MeOH 95/5). The product fractions were collected and the
15  solvent was evaporated, yielding 5 g (40.8 %) of intermediate 1.

HyNa 50 NHz
H 0 Q\ H
1’5/§T\/ ! \/‘H 5/NWNgNm
' 0
intermediate 2; Ex. [A1]%np. 144.2°C intermediate 3; Ex. [Al]
H
BN HN 0 N.
= N 4& 7
S/NWN%\ELQ 5/ \g/\/\n é
( intenmediate 4; Ex. [Al] intermediate 5; Ex. [Al]; mp. 210°C
Example A2

Preparation of intermediate 6 —o ag
N
\/\(\/\

A mixture of 4-chloro-1,1-diethoxy- butane (0.05 mol), 4-phenyl-4-
_piperidinecarboxamide (0.03 mol), sodium carbonate (0.05 mol) and potassium iodide
20 ((j.s.) in 4—rﬁeﬂ1yi—;’2;pentanone (250 ml) was stirred and refluxed overnight, then the
reaction mixture was cooled, water was added and the layers were separated. The
organic layer was dried, filtered and the solvent was evaporated, yielding 9 g (86 %) of
intermediate 6.



~H G*~J1 internediate 4, Ex. [Al] internmediate 5; Ex. [Al ; m.210C
Exanple A2 Prearan -o-f internediate 6 HH P.. .0- A mxture of
4-chl oro-1, 1-di et hoxy- butane (0.05 nol), 4- phenyl 4- pi peri di necar boxam de
(0.03 nol), sodium carbonate (0.05 nol) and potassiumiodide 20 (g.s.) in
- met hyl - 2- pent anone (250 nml) was stirred and refl uxed overnight, then the
reaction m xture was cool ed, water was added and the | ayers were separated.
The organic layer was dried, filtered and the sol vent was evaporat ed,
yielding 9 g (8 % of internmediate 6. -23- B. Preparation of the final
conpounds Exanple Bl Pzeparatron of coﬁ%P4und 3 0 A mxture of
2-[(1-oxo0-2-pro %ggl mn enzant e (0.02 nol), 1-(4-fluorophenyl)- 5
2- (4-pi peridiny atets ) and sodi um bi carbonate (4 g) in
2-propanol (150 m) was stirred and refl uxed overnight, then the reaction
m xture was filtered hot and the solvent was evaporated The resi due was
purified tw ce E32mplBlm chromat ography over silica (el uent :
t ri chl or omet han@epdedtioh OchmpoundBe pr oduct fraqL?gegaggig’ coll ected and the
sol vent was evaporated. The residue WE;[%_ starlrs rom 2-propanol 10 and
the resulting precipitate was col | ect yreIdrng 2 g (25 % of conpound 3,

melting point 9. B2 r n ure of
intermedi ate 1 %@m ﬁ£ﬁ§n£h§§83Wﬂ§$ﬁ§é% hﬁ”%ﬁ%ﬁﬁ (100 15
nil) was stifred(pigendiny])gthanpeng (:02maod) and)tﬂdmmt ltﬂFFe(4§ ‘Zempawé@%vapor at ed
and water was afjces stired aitigefiRed dVeright[then the deyttibrawiBturaveds figtaced g arld Wi t h

trichl or onet hang,esf gevipbﬂate@ﬁ%imamvrap o 4Ry U FURRMAEGS The

.0)

resi due was crysta esired product was

h
coll ect ed and dPY"Eﬂ’c Fllfﬁnﬁé" 05’"’(55%})‘}\8 %ls)c'%'ﬁﬁlp’ﬂ;ﬁfagﬁc%m??e"ffe ng_ poi nt

138.9C. 20 collected and the solvent was evaporated. The residue was crystallised from 2-propanol
10  and the resulting precipitate was collected, yielding 2 g (25 %) of compound 3, melting
point 159.1°C,
Example B2

NH,
Preparation of compound 4
l K]N:\/\ N%

o}
A mixture of intermediate 1 (0.012 mol) in sodium hydroxide (60 ml) and ethanol (100
15  ml) was stirred and refluxed for 1.5 hour, then the solvent was evaporated and water
was added to the residue. The oily layer was extmcted with trichloromethane, dried,
filtered and the solvent was evaporated. The residue was crystallised from MIK/2-
propanol, then the desired product was collected and dried, yielding 2 g (41.7%) of
compound 4, melting point 138.9°C.
20

Example B3

Preparation of compound 5 i e
NY\/\N
< I _NH

Q
A mixture of 2-amino- benzamide (0.027 mol) and intermediate 6 (0.027 mol) in
ethanol (100 ml) was warmed and the mixture was acidified with hydrochloric acid c.p.
"+ (3'ml). The reaction mixture was stirred and refluxed overnight, then the solvent was
25  evaporated and water and concentrated NH4OH solution were added to the residue. The
resulting precipitate was filtered off and dissolved in trichloromethane, then dried and
filtered. The solvent was evaporated and the residue was crystallised from MeOH, then



ExamIp a B3 lion Pre.ppra ~ of comvound 5 HNv~; N O A m xture of
2-am no- benzamide (0.027 nol) and intermediate 6 (0.027 nol) in ethanol
(100 M) was warned and the m xture was acidified with hydrochloric acid
c.p. (3 mM). The reaction mxture was stirred and refluxed overni ght, then
t he sol vent was 25-evaporated and water and concentrated NHAOH sol ution were
added to the residue. The resulting precipitate was filtered off and

di ssolved in trichloronethane, then dried and filtered. The sol vent was
evaporated and the residue was crystallised from MeOH, then -24- the
resulting precipitate was col |l ected and-24ried, yielding 3 g (28 % of
conpound 5, nelting point 216.1C Table P-1 |IStS t he conpounds that were
prepared accor dihegstEe prrsipisste passollenied mnd died-yiglding 8 ¢ (2&%) efgomprund=> 13612 Co,

. [ BL meltingpoint 296.1°C. H'
5; Ex. 3] ;
Bx. 21, mp. 2 'f'af?c%Eg(lc?s[%ompmds @gge&p%ac%oml%(t’o ogﬁ of ﬂ#ﬁ%ﬁlv’e

Bxamples.n 239 8C Co. No. 8

N Co. No.

=1 Co. No. 4. Ex. [B2]; nip. 138.9C Co. No.
mp. 216.1COt Ha O O Co. 9; Ex. 1]; mp. 1882CCo No. 10;

> 300C M
251C M Hg O
Ex. [B3]; mp 194 4C F

Co. No. 7,

G%VN@F

oo

Co.No. 1, EP 13612

Co. No. 3; Ex. [B1]; mp. 159.1°C

SSINS

Co. No. 4; Ex. [B2}; mp. 138.9°C

Co. No. 5; Ex. [B3]; mp. 216.1°C

o]

Co. No. 9; Ex. [B1]; mp. 188.2°C

Co. No. 10; Ex. [B2]; mp. 234.3°C

o

SRS

Co. No. 11; Ex. [B2]

Co. No. 12; Ex. [B2]; mp. > 300°C

Y

SoC

Co. No. 2; Ex. [B2]; mp. 243°C

Co. No.6; Ex. [B3]; mp. 251°C

i,

Seasagae

Co. No. 7; Ex. [B3]; mp. 239.8°C

Co. No. 8; Ex. [B3}; mp. 194.4°C

Co:'No. 13; Ex. {B3]; mp. 232.9°C

Co. No. 14; Ex. [B2]




Co. No. 13; Ex. [B3]; mp. 232.9C Co. No. 14; Ex. [B2] -25- Pharmacol ogi cal
exanple In vitro SC|nt|IIat|on Proximty Assay (SPA) for PARP-1 inhibitory
activity Conpounds of the present invention were tested in an in vitro
assay based on SPA 5 technology (proprietary to Amersham Pharnaci a
Biotech). In principle, the assay relies upon the well established SPA
technol ogy for the detection of poly(ADP-ribosyl)ation of biotinylated
target proteins, i.e histories. This ribosylation is induced using nicked
DNA activated PARP-1 enzyne and [ 3Hl- nicoti nam de adeni ne di nucl eoti de
([3H] - NAD) as ADP-ri bosyl donor. 10 As ‘*hHducer of PARP-1 enzyme activity,

ni cked DNA was phkgR@ld@al k@hipid hi s, 25 ng of DNA (supplier: Sigm) was
di ssolved in 2 DNAse buffer (10 MM Tris-HCl, pH 7.4; 0.5 ng/m Bovine
Serum Al bum n (BS_A)'S CI 2, 6H20 and 1 rri\/IKC]l)l to which 50 p] DNAse

sol uti on (1ny/ rfvirgSgntiigtion Rgxdmity Assay (SRANe Ybat i on 15 of 90
mn. at 37 C t(hmwmmflthnrpm utventmn wet tesieduy amiichinmgpsshy Udsedon§RE! , f ol | owed by

a further incyQabdisy 3, &ﬁomemg&mwlbﬁ,t&@act ion m xture was cool ed on
0 o O o Y9l ok SRRl bR fpulE et 15 1 o
respectivel y. ‘PﬁEOIYﬁAPPG%@‘%)@%IOf é@&y&?dtﬁgfﬂpng@FéﬁhﬁP"@ZB“sC H stones (1

ng/ m, type || -rihpsystippis indnced Singracked N4 adivared PARPAL edy@Qand$Hlg t he

bi ot i nyl ation KiidofinidIBEndRAMARMIS 8 RAD? ds AvPLeftfsylionor. 20 C. A stock
sol ution of 10100 ng(m SPA poI y(V| ny| tol uene) (PVT) beads (supplier:

Amer sham) was made in_PBS. %:ELC sol uti on of was nmade by

addi ng 120 | ofAsjinduger of\IXRP-1 El‘zim Y‘Wimc‘@@lBHﬁ"@FPfePEQ)F‘t‘é*“%ZWEP%cubat|on
uffer (50 MM TNA(shiplier: Riking); wasﬁxs@lvncMnDEiEﬂ DN Asd\iulfgrCL@inM TissHl il on of 4 nM
E9 (supplier 78@%@m1\mms§dﬁn&%u A M AL, and | MOR@) H00 MM st ock

solution In vl shil Slaksnudlul nﬂyaqswﬁ%’ Jas SN B o dlced using

art known technl cglues g’w elrn starting
from human 15 veff ‘?;’BfﬂAa”?n@d‘PerFﬁ‘FP@ﬁvaéﬁﬁﬁ'é?‘?ﬁW@ tingel HeipClriphored Y equence of
t he PARP-1 enz\fonthei ingibatibiniat58 Ctfer1amin. #he redcgoremiptuse waanodde ohdaglagl i N t he

Swi ss- Prot dat afgyzed 48 9eforRéshémaidly BS&R2hbRklagaiitn e of6)d 8y, Blaekitay! at ed

hi stori es 30 anagmﬁ’vgi\gg%dﬁﬁﬁafaﬁfaxmﬁsgsp&wdg&ﬁe;n&ﬁy%%ﬂ%n 30 mn. at

room t enperat ur ent) was m xed
with the ni ckedRbrpxed 220 G Pg/mliype B-&. sppplieth Jews) Yoo ‘%yﬁ’i"% at 4 C
Equal par t s2f using the biotinylation kit of Amersham and stored aliquoted at — 20 °C. A stock

solution of 100 mg/ml SPA poly(viny! toluene) (PVT) beads (supplier: Amersham) was
made in PBS. A stock solution of [*H]-NAD* was made by adding 120 pl of [’HJ-
NAD" (0.1 mCi/ml, supplier: NEN) to 6 ml incubation buffer (50 mM Tris/HCl, pH 8;
0.2 mM DTT; 4 mM MgCly). A solution of 4 mM NAD" (supplier: Roche) was made
25  inincubation buffer (from a 100 mM stock solution in water stored at — 20 °C). The
PARP-1 enzyme was produced using art known techniques, i.e. cloning and expression
( of the protein starting from human liver cDNA. Information concerning the used
protein sequence of the PARP-1 enzyme including literature references can be found in
the Swiss-Prot database under primary accession number P09874. Biotinylated histones
30 and PVT-SPA beads were mixed and pre-incubated for 30 min. at room temperature.
PARP-1 enzyme (concentration was lot dependent) was mixed with the nicked DNA
and the mixture was pre-incubated for 30 min. at 4 °C, Equal parts of this
histones/PVT-SPA beads solution and PARP-1 enzyme/DNA solution were mixed and
- 75 pl-of this mixture together with 1 pl of compound in DMSO and 25 pl of [°H}-
35 NAD" was added per well into a 96-well microtiterplate. The final concentrations in the
incubation mixture were 2 pg/m) for the biotinylated histones, 2 mg/ml for the PVT-
SPA beads, 2 pg/m) for the nicked DNA and between 5 — 10 pg/ml for the PARP-1
enzyme. After incubation of the mixture for 15 min. at room temperature, the reaction




hi st ones/ PVT- SPA beads sol uti on and PARP-1 enzyne/ DNA sol uti on were m xed
and 75 |-of this mxture together with I | of conpound in DMSO and 25 | of
[3H 35 NAD was added per well into a 96-well mcrotiterplate. The final
concentrations in the incubation mxture were 2 g/m for the biotinylated
hi stones, 2 nglnml for the PVT- SPA beads, 2 pglml for the nicked DNA and
between 5 - 10 tg/m for the PARP-1 enzyne. After incubation of the m xture
for 15 min. at roomtenperature, the reaction -26- was ternminated by adding
100 pl of 4 mM NAD4 in incubation buffer (final concentration 2 mV) and

pl ates were m xed. The beads were allowe¥-to sediment for at |least 15 min.
and plates transferred to a, _ Taq CountNXT Packar d r scintillation
counting, val ue?W@BYé@é"édB%’ém%B’M]g SmHEPbaH%‘TR!‘% (?‘E‘ﬂrr). For each
experinent, contenoingration@miM] and pigtePRmikednzyme and DMVBO wi t hout conpound), a

bl ank i ncubat i O hd Keadd bR te il1bgedlV REAnRH for k01 B0 nih. an@ wman@fen&daapound) and
sanpl es (contai ping W(ﬁ@%r%ﬁﬂa WB&“F%O‘Q“Q%Q“ were run

in parallel. Al Péorrpounds t urt her

diluted i n DEBSOPermEnUts (rre). Forsach sERsTiment, comsigls deontaining PABERy éazyaftcaad
concentrati on oDMBSO ithiviit cvhmnd)haablmmnmms(cahmm)mt&@ butinb PARP- 110 SM a

dose- [esPonse CREYME o B }fﬁﬁ?@éﬁ B !éL- RordtdfRn L PXREOLEGH Hm é’ﬁﬁ?orh ahed as/al e vas
concentratl Onsmd%’so \é'g{nrb xM eai@ﬁl in é)n af?étMAll comﬁ(%lrlg's tes‘t:‘\e?t\were J;'s??]'péd%ﬁ'é(

subtracted fro e control sanple
represent ed max Fﬂiudbme&ml“@ﬁwsgéﬂ first ipsjance=grmpoyrds wersigsied at & he anpunt of
cpm was exprmssedlcmamnpémfmﬁtwm thefcorigpunds showed activignat 18t Men dofe-t he control s.

V\hen appropri at g dn%x%m&emg%%fcmﬁmmv@ietesfehstcdﬁdéguau&ﬁeded to reduce
ﬁePARP' 1 e”Zy Hg‘iY[aXd fo“{wﬁﬁ &ftesf, Eﬁgfi&”{ '“)as %Ng{rac @%ﬁﬁ%&%’% using

I nt er pol ween above and bel ow
t he 50 % | evel . C?Qé‘P'eaF'ﬁthFﬁ"é“Pé"fWalé‘E% gh“cPP“tf%éaE“Pl?cS"rPﬁ?ﬁﬂ}‘F&@aé BARF-bssed as pl c50
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hi st ones were p oacet |
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In vitro filtration assay for PARP-1 inhibitory activi

25 Compounds of the present invention were tested in an in vizro filtration assay assessing

PARP-1 activity (triggered in the presence of nicked DNA) by means of its histone
( poly (ADP-ribosyl)ation activity using [*2P]-NAD as ADP-ribosyl donor. The

radioactive ribosylated histones were precipitated by trichloroacetic acid (TCA) in 96-
well filterplates and the incorporated [*%P] measured using a scintillation counter

30
A mixture of histones (stock solution: 5 mg/ml in H;O), NAD" (stock solution: 100
mM in H;0), and [*?P]-NAD" in incubation buffer (50 mM Tris/HC], pH 8; 0.2 mM

_DTT; 4 mM MgClz) was made. A mixture of the PARP-1 enzyme (5 - 10 p.g/ml) and

nicked DNA was also made. The nicked DNA was prepared as described in the in vitro

35  SPA for PARP-1 inhibitory activity. Seventy-five pl of the PARP-1 enzyme/DNA
mixture together with 1 ul of compound in DMSO and 25 i of histones-NAD*/[*P]-
NAD* mixture was added per well of a 96-well filterplate (0.45 yum, supplier



well filterplates and the incorporated [32P] neasured using a scintillation
counter 30 A m xture of histones (stock solution: 5 ng/m in H20), NAD
(stock solution: 100 nmMin H20), and [32P]-NAD in incubation buffer (50 mM
Tris/HCl, pH8; 0.2 mM DIT;, 4 mM MgC12) was nade. A mi xture of the PARP-1
enzynme (5 -10 pg/m ) and nicked DNA was al so nade. The ni cked DNA was
prepared as described in the in vitro 35 SPA for PARP-1 inhibitory activity.
Seventy-five /tl of the PARP-1 enzynmei DNA m xture together with 1 | of
conmpound in DMSO and 25 Al of histones-MAD /[32P]- NADI m xture was added
per well of a 96-well filterplate (0.45 # supplier -27- MIlipore). The
final concentrations in the incubation m xture were 2 pg/ntl for the
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was expressed as a percentage of the mean cpm value of the controls. When

appropriate, ICsg-values (concentration of the drug, needed to reduce the PARP-1

enzyme activity to 50% of the control) were computed using linear interpolation

between the experimental points just above and below the 50 % level. Herein the
25  effects of test compounds are expressed as pICsy (the negative log value of the ICso-

value). As a reference compound, 4-amino-1,8-naphthalimide was included to validate
the filtration assay. The tested compounds showed inhibitory activity at the initial test
concentration of 10°M (see Tabel-2).

30

In vitro Scintillation Proximity Assay (SPA) for TANK-2 inhibitory activit
Compounds of the present invention were tested in an in vitro assay based on SPA
technology with Ni Flash plates (96 or 384 well).
o In prmc1ple, the assay relies upon SPA technology for the detection of auto-poly(ADP-
ribosyl)ation of TANK-2 protein using [3H]-mcot1nanude adenine dinucleotide (’H]-
35 NADY)as ADP-ribosyl donor.



bet ween the experinental points just above and below the 50 % | evel. Herein
the 25 effects of test conmpounds are expressed as pl Cso (the negative |og
val ue of the IC50- value). As a reference conpound,
4-am no- |, 8-naphthalim de was included to validate the filtration assay.
The tested conpounds showed inhibitory activity at the initial test
concentration of 10'5M (see Tabel-2). 30 In vitro Scintillation Proximty
Assay (SPA) for TANK-2 inhibitory activity Conpounds of the present
invention were tested in an in vitro assay based on SPA technology with Ni
Fl ash plates (96 or 384 well). In princi®fie, the assay relies upon SPA
technol ogy for the detecti of _aut o- pol y( ADP- .ri posyl jQn_pf TANK- 2
protein using [‘?Sﬁ)’qkr?f’lf‘,‘%‘f"iqﬁgﬁi‘}qég fg@gn‘?aﬁ a&w&g?‘%&é‘é°%‘[§éi=ﬁw3@‘lNAD) as
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a bl ank incubation {contalnin ut . no -3 nzynme or conpound) and
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both the cont ristweamip “Mnd J N1 In eagh fesictbe blankevalye wasrsabtragtedrisorabetke fhe esent ed
maxi mal  TANK- 2 odftrd? GidthEsample validsyThe botiroBsa@ple SopitinRd maXialellANIE of cpm was
EXpress .ed agg a b %Fﬁ\ﬁlg.eﬁ‘o?gach L&?Ieﬁﬁ@ﬁn&m’gf \fﬁ']\ Wes e%areés%s%%cfn@gé of Wen
appropriate, | Cgﬁ-n??gg:% c;lilme vallgcco? %%cr)]ntrro sF {Nger}l a?);ropriate, ICsp-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
below the 50 % level. Herein the effects of test compounds are expressed as pICsp (the
25 mnegative log value of the ICso-value). As reference compounds, 3-aminobenzamide and
4-amino-1,8-naphtalimide were included to validate the SPA assay. Herein the assay
( was described using 96-well plates. In the assay using 384-well plates the same final
concentrations were used and volumes were adapted. If 96-well plate results were
available these results were incorporated in Table-2, otherwise the results from the 384-
30  well plate assay were shown.




t he drug, needed to reduce the TANK-2 enzyne activity to 50% of the control)
were conputed using |inear interpolation between the experinental points
just above and below the 50 %l evel. Herein the effects of test conpounds
are expressed as plCso (the 25 negative | og value of the |1C50-value). As
ref erence conmpounds, 3-am nobenzam de and 4-am no-1, 8-naphtalimde were
included to validate the SPA assay. Herein the assay was described using
96-wel |l plates. In the assay using 384-well|l plates the sanme final
concentrations were used and vol unes were adapted. If 96-well plate results
were available these results were incorf®erated in Table-2, otherw se the
results fromthe 384- 30 well plate assay were shown. -29- Tabel -2 Conpound
invitro finer WebelZtro SPA in_vitro SPA assay assay RP 1 TANK-2 No PARP-1

plC50 pl1050 plIC50 1 <5 2 5.303 6.414 <5 3 5 @dddpa2b2 5, 6 4 7.115
7.699 <5 5 6.523 7.64 <5 6 5.§%‘§?°‘é‘.§"d"‘§;°' 7 a5aB81 | 61 §P§\: 8 5.804
6.627 <5 9 5.243 6.214 <5 10/ 5 o376 PaREA 11PARF9421 6. gisp <§ 12 6. 172
6.931 <5 13 5.332 6.497 6.028 14 6. 463pi50232 <8'%he|conpounds can be
further evaluated in a cellul cHeno-{ and/or{radi osensitigati gn assay, an
assay neasuring inhibition of lendfgenqus5f08RP:1 #A414 vitly i cancer cell 5
lines and eventually in an in Mivd® radio88Hsi{iz826hn 1espEld
4 7.115 7.699 <5
5 6.523 7.64 <5
6 5.669 6.75 5129
7 5.381 6.233 >5
8 5.804 6.627 <5
9 5.243 6.214 <5
( 10 5 6.376 5.674
) 11 5.942 6.725 <5
12 6.172 6.931 <5
13 5.332 6.497 6.028
14 6.263 7.232 <5

The compounds can be further evaluated in a cellular chemo- and/or radiosensitization
assay, an assay measuring inhibition of endogenous PARP-1 activity in cancer cell
5 lines and eventually in an in vive radiosensitization test.



5 CLAIM5 1. A compound of formula (1) N Z-L- \/NCl-;alkanediy} R (1) N-.Y
R3 10 the N-oxide fornms, the pharmaceutically acceptable addition salts and
the stereo- chemcally isoneric forms thereof, wherein the dotted |ines
represent optional bonds; 15 Xis >N 3pCH or >CR2- wherein R2 is

am nocarbonyl; -N"--Y- is -NNC(O- or -N=CR4-, wherein R4 is hydroxy; 20
R is hydrogen, halo, Cl.5al kyloxy or G -6alkyl; R3 is hydrogen, or

Cl. 6al kylox%hmls a radical selected from25 O KNL 5 HN/ I\ / I \' RS
I\ NRp R 7 7 (b-1) (b-2) R6 (b-3) (b-4) R6E RS R5/ HNOI RS\ ~j
RI I/ 1/ N/ /T %NNHN | RS (b-5) (b-6) (b-7) (b-8) -31-

1. A compound of formula (1)
/ \ N
Z-1—X N~ Cygalkanediy—" I\ R
\__/ N§~ |/
Y
R3
10
the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
chemically isomeric forms thereof, wherein
the dotted lines represent optional bonds;
15

X is >N- , >CH- or >CR?- wherein R? is aminocarbonyl;

20 Rlis hydrogen, halo, C;_¢alkyloxy or C.salkyl;
R’ is hydrogen, or C,.salkyloxy;

Z is a radical selected from

0, G oy

b-1) (b2) Ré (b-3) b4) R

e by %

(b-5) (b-6) (b-7) (b-8)

25



| R R R ~NI / jP 11 Il I NSNO--NH O 5 (b-9) (b-10) (b-11) wherein
each R5, R6, R7 and R8 is independently selected from hydrogen, hal o, am no,
Cl. 6al kyl or Ci .6al kyl oxy; or R7 and R8 taken together may form a bival ent
radical of formula 10 - CH2-CR92-O (c-3l, -(CH2)3-0- (c-2), -O (CH2)2-0-
(c-3) or -CH=CH CH=CH (c-4) wherein each R9 is independently selected from
hydrogen or Cl _6al kyl; and 15 L |s a bivalent radical selected from
-C(O-NH+, -CO- Civl’6alkaned|y| -(O-0 jR"6al kanediyl -; or L can be a
di rect bond whe is >CR2- or Z is a fadhcal of formula (b-11). 20 2.
A conpound as c i i CH or >CR2- wherein R2 is

am nocar bonyt Zis aradical of formula
(b-1), (b-2) is independently selected
fron1hydrogen or halo; L is a bivalent Padical selected from -C(O-NH or
- O - 6al kanedi yl -; and L eam)be a diregetnbond when Xis >CR2- 25 or when
Zis a I’gdl cal of formula (b-11). 3. A conpound as clained in claiml or 2
wherein X is >CH or >CR2- wherein R2 is am nocarbonyl; R is hydrogen; R3

i s hydr ogen;wherein Sach R°alP gl a rﬁfR8f19fdaIBﬂ})1@1dérhiyl§el&Eed(fborﬁhyd@%@ﬂﬂ iz, afiho, R7 and
R8 is |ndepengfntk%.30 se ected from hydrogen or halo; L is -CXC» NH and L
can be a di r e&t-cHEHPT HeR Xloszor>CR2 -32- 5 4. A conpound as clainmed in

any one of ®ahdR® lakeR t6etidr Wi atbhelo ruuanof fosmula

A’s hydr ogew; i's hydr

10 - CH,-CR%,-O- (c-1),
-(CH,)3-O- (c-2),
-O-(CH,),-O- (c-3) or
-CH=CH-CH=CH- (c-4)

wherein each R is independently selected from hydrogen or C,.alkyl; and
15
L is a bivalent radical selected from -C(O)-NH-,
-C(0)-C¢alkanediyl- or -C(0O)-O-C,_¢alkanediyl-; or
L can be a direct bond when X is >CR?- or when Z is a radical of formula (b-11).

20 2. A compound as claimed in claim 1 wherein
X is >CH- or >CR?- wherein R? is aminocarbonyl; R' is hydrogen; R? is hydrogen;
Z is a radical of formula (b-1), (b-2) or (b-11); each R*>, R, R” and R%is
independently selected from hydrogen or halo; L is a bivalent radical selected from
-C(0O)-NH- or -C(0)-C,¢alkanediyl-; and L can be a direct bond when X is >CR*-

25 or when Z is a radical of formula (b-11).

3. A compound as claimed in claim 1 or 2 wherein
X is >CH- or >CR?- wherein R? is aminocarbonyl; R' is hydrogen; R? is hydrogen;
Z is a radical of formula (b-1) or (b-2); each R*>, R®, R” and R%is independently
30 selected from hydrogen or halo; L is -C(O)-NH- and L can be a direct bond when X
is >CR%-.



sel ected from conpounds No. 4, No. 5, No. 11 and No. 12. ONH2 ONHZ H ~N
NNNH~NH OO0 Conpound 4 Conpound 5 10 Oik-r- NI 12 N\ NN NHOO
Compound 11 Conpound 12 15 5. A compound as clained in any of clains 1 to 4
for use as a nedicine. 6. A pharnaceuti gﬁ conposi tion conprising
pharmaceutically acceptable carriers an as an active ingredient a
therapeutically effective amunt of a conpound as clainmed in any one of
clainms 1 to 4. 20 7. e of a conpound .claiped.,in any one of clainms 1 to
4 for thé nénﬁ&@?ﬁ?@“%sc%{n%d‘ilé Of%f)ar‘mts eErBF éé"fwt}@fcoypﬁﬂ Ynedi at ed
di sorder. 8. Uskcad fedmicompoundsNaUMNG. 5,No. tihenddouli2ct ure of a medi canent
for the treatnent of 25 a PAR Hyedi ated disorder. 9. Use asogl atdyed in
claim?7 or 8 where . 110. Use as
claimed in g ; i on.
30 11. A comy Lom of a conmpounsa nwrone of cl ai s o4
with a chenotherfapeutic agent. 12, A process reparing a conpound as
claimed in claiml, characterized by 35 a) cyclizing an appropriate
substituted 2-am nocarbonyl benzam de of fornmula (11) into conpounds of
formula (I1-a), wherei tdagidingatted lines can be a bond, G¥npdand 5

10
Ox~NH;
N £>0 N A 2N
N N
0 o
Compound 11 Compound 12

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

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

in any one of claims 1 to 4.

20
7. Use of a compound as claimed in any one of claims 1 to 4 for the manufacture of
a medicament for the treatment of a PARP mediated disorder.
8. Use as claimed in claim 7 for the manufacture of a medicament for the treatment of
25 a PARP-1 mediated disorder.
9. Use as claimed in claim 7 or 8 wherein the treatment involves chemosensitization.
10. Use as claimed in claim 7 or 8 wherein the treatment involves radiosensitization.
30

11. A combination of a compound as claimed in any one of claims 1 to 4 with a

chemotherapeutic agent.

12. A process for preparing a compound as claimed in claim 1, characterized by
35 a)cyclizing an appropriate substituted 2-aminocarbonylbenzamide of formula (II) into
compounds of formula (I-a), wherein both dotted lines can be a bond,



H Z-L-X ~/ N-Cl-6al kanediy\ NRL H2N I’

HNN (1-a) O ?R3 wherein the variables are as defined in claiml1; b)

cyclizing an appropriate substituted 2-am nocarbonyl benzam de of formula

(n) 0 Rs Z-L-X N Cl1_6al kanedi yl

(M) wth an internediate of formula (l44)) into conpounds of fornula (I-b),

wherein 10 .

bond, or

R3 (1-b) 13 0O wherein the variables are as defined in claim1; 15 c)

cyclizi ng

one of the

Q IIINp () O VI) -~ H ZN:
20 wherein the vari ables are as def}ne
clainmed in any one of claimgnplto 4

an appropriate substitut
internedi ate of formula (V) int np

Zadrted | Nmes,.glamedid—a bon.

the treatnent of cancer.

20

/N N
Z—1—X N— Cj.galkanediyl —]//
_/ UN

(I-a) 5 R
wherein the variables are as defined in claim 1;
b) cyclizing an appropriate substituted 2-aminocarbonylbenzamide of formula (VI)

with an intermediate of formula (III) into compounds of formula (I-b), wherein
~C,.¢alkanediyl- is -CH;,-CH,- and both dotted lines can be a bond, or

0o H
NN /N
N N [ Qg 71X N—/YN N
— NN = AP
3
(1m av)y o R (') g

wherein the variables are as defined in claim 1;
¢) cyclizing an appropriate substituted 2-aminobenzamide of formula (V) with an

intermediate of formula (V1) into compounds of formula (I-c), wherein only one of the
dotted lines can be a bond.

O
VAR "
Z—1—X N—C1_6a]kancdiyl/ + HoN | = R
O §
¥ o R
S\ H
Z—1—X N—Cl.éalkancdiyl—(N l X "
HN |/
(1<) o R

wherein the variables are as defined in claim 1.

13. Use of a compound as claimed in any one of claims 1 to 4 for the manufacture of a

medicament for the treatment of cancer.

-C | -6al kanediyl- is -CH2-CH2- and both dotted lines can be a
OHNN Z-L- ~%H+ NI IJR -- Z-L-/NRL HNI 11 (IIl) (IV) O

2- am nobenzam de of fornula (V) with an
nds of formula (I-c), wherein only
-14X -1 N-CL. 6al kanediyl + H 2N |
cl/@ ,6al kanediyl-(NHNI1I) R 0 R3
;in claim1l. 13. Use of a conpound as
or R he manufacture of a nedicanent for

R1





