-1- QUI NAZCLI NONE DERI VATI VES AS PARP | NHI BI TORS Field of the invention 5
The present invention relates to inhibitors of PARP and provi des conpounds
and conpositions containing the discl-dsed conpounds. Mbreover, the present
invention provides nmethods of using the disclosed PARP inhi bi tors for
instance as a nedicine. Background of the invention 10 The nucl ear enzyne
pol y(ADP-ri bose) pol ynerase-1 (PARP-1) is a nenber of the PARP enzyne
famly. This growing famly of enzynes consist of PARPs such as, for

exanpl e: PARP-1, PARP- QUWOHE@EWTWE&RPPABH@VW%S es (TANKs)
such as, for exarrple so referred to as
pol y(adenosi ne 5' -di phospho- r| bose) pol ynmerase or PARS (pol y(ADP-ri bose) 15
synt het ase) . Pﬁﬁaag,fthémaengm or nucl ear prot ein of 116 kDa consisting of
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pol y( ADP- r i bos eprovides hiethodshoe ahingate\diselosetl RARP iaibitr® fus inSthnc@ s Om&dicing00

ADP-ri bose units. The protein acceptors of poly(ADP-ribose) are directly or
indirectly inv I}éed i n intagining DNA integrity. They include histones,

t opoi soner as% Oy Srheri ses, DNA |jgases, and Ca2+- and

My2t - dependdft Ersdusien pragmerly(APRRPospypotyaierase- S(PARB1 bis g angmber ofithpri gh | evel in
many tissues, NRSRP éheynadXaiily. Thik frowingTailg oPdnzgyes taRist o @ARPs subl ) for and
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by up to 500- foTth ‘I‘gﬁ DQ"“—@E@XW ﬂ}rk&ég@e éﬁa%?sre%‘?%%ﬁsents of the
hurman t el orreri CP%‘F%IP%%C e dsxbosphfeyb%fav@ywrsseow pelyidd¥edosd have a role in
vesi cl e trafifi cdynthgasapnd may serve as scaffolds for proteins involved in
various other cellular processes. Teloneres, which are essential for
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speci al i zed reverse PFAARSCH anst er ases WI th
some features GW“%PHAﬁTGH‘&IdP‘P%'gCO&Hﬂl“éW‘b@%é}“éﬁfaItheﬁP‘S{ﬂ ifiggtionThey cont ai n
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mvolvggl in mamtalmng DNX mtegnty They include hlstones, topoisomerases, DNA
and RNA polymerases, DNA ligases, and Ca**- and Mg?'-dependent endonucleases.
PARP protein is expressed at a high level in many tissues, most notably in the immune

25  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.

Tankyrases (TANKs) were identified as components of the human telomeric complex.
30  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,
a specialized reverse transcriptase. TANKSs are (ADP-ribose)transferases with some
features of both signalling and cytoskeletal proteins. They contain the PARP domain,
35  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



interacts with a teloneric protein, Tel onere 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 telonere function
requires two telonmere-specific DNA binding proteins, TRF-1 and TRF-2. TRF-2
protects chronosone ends, and TRF-| regu.-ates tel onere | ength.

ADP-ri bosylation inhibits the ability of TRF-1 to bind to telonmeric DNA
Thi s pol y- ADP-ri bosyl ati on of TRF-1 rel eases TRF-1_from q&?e t el omer es,
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al I owi ng el ongadolyaferagd (TWNEs)E.€l oneres by tel onerase. Anong the nmany
functions attributed to PARP, and especi ally PARP-1, is its mgjor 15 role
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of PARP can caugg a.drop of NAD and ATP to less than 20% of the normal

| evel . Such a scenario is especially detrinental during ischaem a when 25
deprivation of oxygen has already drastically conprom sed cellul ar energy
out put.  Subseqgimeng termeany funetionsdtiripriesido BARBandiespicialy PARRH figigd majeri s assuned to
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~ of the normal level. Such a scenario is especially detrimental during ischaesmia when
25  deprivation of oxygen has already drastically compromised cellular energy output.
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
30 level thereby potentiating the survival of ischaemic tissues after insult.

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
35  adhesion molecule-1 (ICAM- 1) in endothelial cells. Such activity underlies the strong
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. PARP is activated by damaged DNA fragnents and,
once activated, catalyzes the attachnment of up to 100 ADP-ribose units to a
vari ety of nuclear proteins, including S histones and PARP itself. During
maj or cellular stresses the extensive activation of PARP can rapidly lead to
cell damage or death through depletion of energy stores. As four nolecul es
of ATP are consuned for every nolecule of NAD regenerated, NAD is

depl et ed by maa_ékjve PARP activation, in the ﬁff_orts to re- Sr\én't hesi ze NAD ,
ATP may al so BrRECTaEn PYarRYanung ganstecatigr and dnifitraian, of newiepPhils 43 POARBact i vat i on
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prevention of t g" : ; on potency.
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(38-48%) These results make it reasonable to assume that PARP inhibitors could

25  salvage previously ischaemic heart or reperfusion injury of skeletal muscle tissue.

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,

30 N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) or its active metabolite
N-methyl-4 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

35  central nervous system neurotransmitter and acts upon the N-methyl D-aspartate
(NMDA) receptors and other subtype receptors, most often occurs as a result of stroke
or other neurodegenerative processes. Oxygen deprived neurons release glutamate in



or ot her neurodegenerative processes. Oxygen deprived neurons rel ease
glutamate in -4- great quantities during ischaemc brain insult such as
during a stroke or heart attack. This excess release of glutamate in turn
causes over-stinulation (excitotoxicity) of N-nethyl-Daspartate (NVDA),
AMPA, Kai nate and MGR receptors, which open ion channels and permt
uncontrolled ion flow (e.qg. Caz+ and N into the cells and K out 5 of the
cells) leading to oversti mul ation of the neurons. The over-stiml at ed
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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.
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30  Another use for PARP inhibitors is the treatment of peripheral nerve injuries, and the
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 horn characterized by hyperchromatosis of
cytoplasm and nucleoplasm (so-called "dark" neurons) occurs.

35
Evidence also exists that PARP inhibitors are useful for treating inflammatory bowel
disorders, such as colitis. Specifically, colitis was induced in rats by intraluminal



cytopl asm and nucl eopl asm (so-cal |l ed "dark" neurons) occurs. 35 Evidence

al so exists that PARP inhibitors are useful for treating inflammtory bowel
di sorders, such as colitis. Specifically, colitis was induced in rats by
intralumnal -5- administration of the hapten trinittobenzene sulfonic acid
in 50% ethanol. Treated rats received 3- am nobenzam de, a specific
inhibitor of PARP activity. Inhibition of PARP activity reduced the

i nfl ammat ory response and restored the norphol ogy and the energetic status
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bi ndi ng dongjsn) expddlibSR R6scatreesmal | nol ecul ar wei ght inhibitors have
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enhanced sensi t f§ asp kpgwn thas PARD inbibitera |spcd 2 ol Benpaqrides affestr Vel PNéat ment s. 30
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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-

25  binding domain), antisense and small molecular weight inhibitors have demonstrated

the role 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.

30 PARP inhibitors have been reported to be effective in radiosensitizing (hypoxic) tumor
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.

35 PARP inhibitors have been used to treat cancer. In addition, U.S. Patent No.5,177,075
discusses several isoquinolines used for enhancing the lethal effects of ionizing
radiation or chemotherapeutic agents on tumor cells. Weltin et al., "Effect of



35 PARP inhibitors have been used to treat cancer. In addition, U S. Patent
No. 5, 177,075 di scusses several isoquinolines used for enhancing the | ethal
effects of ionizing radiation or chenotherapeutic agents on tunor cells.
We]tin et al., "Effect of -6- 6(5 - Phenanthridi none), an Inhibiton of

Pol y( ADP-ri bose) Pol ymerase, on Cultured Tunor Cells", Oncol. Res., 6:9,
399-403 (1994), discusses the inhibiti off-of PARP acti vi ty, reduced
proliferation of tunmor cells, and a nmarked synergistic effect when tunor
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¢

Amre et al in Bioassay Pr ogr ess
in Biophysie & %Y‘@crﬁ?‘ﬁ?d PB?IS‘FHW oDigney, celésSa“dHf?Ik ynergigticrsiieft&hehnt i nues to be
a need for effesmoncellsarctopoderd witPARIKylatihg dug. ors, and nore particularly
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especi al Iy useful in enhancing the effectiveness of chenotherapy and
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on March 22, 191617‘”H‘FI@bWAc%PeEmHBE‘%%‘Z'BYW@“@éWF%k?4?@?“‘%15’%Rﬁﬁe‘}int| hypert ensi ve
ef fects. DE 2 2 58 eeBtonpudyides tvaghoguds, Jommsiléhs 18, 48d shetbods of dhitdting PARP ut ed
pyridinone derichalyify@Sanis thhc@Rbd/drpROEHIBIGIINE, Bl a8 or ozzn k8612, publi shed

on Novenber 11, . ol a am oSl o I nazol i ne
derivat 1 ves. | THE Lo Heaf B3R SBAAL b fof ol RESS Bl 3* L 669019,

publ i shed of’ Jlﬁ’?@p@m S_L”é‘ ﬁomR?FIE 585 %prfﬁe?félivﬁ‘ﬂ}‘lobérﬁfi?f"%‘?’"dr‘l’ée ‘é{h‘B

di met hyl benzopyanharsingthe siferivedesa pft chepottiesapy andivisliatherany where p pirhary effeethpounds No.
8, 4, 30 5, 10ofthkleatthent iskfat ofldausink®NALdanAgdn thé taddeteti b&Ispr esent appl i cation
are disclosed. US 5374637, published on Decenber 20, 1994, di scl oses
benzam de derivatjves. _The disclosed conpounds have gastrointestinal
motility stiz(gml I ties. In

~

GB 1062357 published on March 22, 1967 discloses quinazolone derivatives
i having antihypertensive effects.

DE 2258561 published on June 20,1973 discloses substituted pyridinone

derivatives with antihypertensive action.

25 EP 13612, published on November 11, 1983, discloses substituted
piperidinylalkylquinazoline derivatives. The described compounds are serotonin-
antagonists.

EP 669919, published on June 9, 1994, discloses dimethylbenzofurans and
dimethylbenzopyrans as 5-HTj3 antagonists. More in particular compounds No. 8, 4,

30 5,10, 11,12, 13,15, 16, 17 and 14 of the present application are disclosed.

US 5374637, published on December 20, 1994, discloses benzamide derivatives.
The disclosed compounds have gastrointestinal motility stimulating properties. In
particular compounds No. 8, 6 and 9 of the present application are disclosed.

EP 885190, published on December 23, 1998 discloses 1,4-disubstituted piperidine

35  derivatives having gastrokinetic properties. In particular compound No. 7 of the
present application is disclosed.



particul ar conmpounds No. 8, 6 and 9 of the present application are

di scl osed. EP 885190, published on Decenber 23, 1998 di scl oses

1, 4-di substituted piperidine 35 derivatives having gastrokinetic
properties. In particular conpound No. 7 of the present applicationis

di scl osed. -7- EP 1036073, published on June 17, 1999, discloses substituted
qui nazol i nedi one derivatives. The descr{ bed conpounds have fundic

rel axati on properties. EP 1355888 published on 20 June 2002 di scl oses

qui nazol i none derivatives as PARP inhibitors. 5 Description of the

i nventi on Thi s EMipa43 gnblskdoe furs [T dPYYodissitsesaibsfitoledulivezflinpdior®z  Z- L- ~

N- - C~~al kanedi YderiMiVesMNe Bscribbll cordfdurdé havifuhdic Eejlﬁatmngibb&ﬁesf orms, the

bui)\a}]h%d 8\925J&{ée%{dgzz&}%ﬁﬁesg@g?zli)lﬁh%néée%%‘n‘%és ghem cal |y

phar maceuti cal Ipp 1%5&%?5
i soneric forns thereof ereln ott nes represent optional

bonds; X is >NARFRRIOS. N __Y- s -N-C(O)- or -N=CR4-, wherein Ris
hydroxy; 205L is a direct bond or a bivalent radical selected from-C(O)-,
-C(O - NH, - NHDescripfidrQ¥ e lnveddeanedi yl -, - C(O - O G, 6al kanedi yl - or

-Cl_b5al kanediyl -; Rl 1s hydrogen, halo, Cl-6alkyloxy or Cl_6alkyl; 25 RZis
hydr ogen, hydr oph, invehtiod abreythOsoyhpoundastifsimaialiponyl ; when X is substituted with
R2 than R2 taken together with -L -Z can forma bivalent radical of fornula
30 -C(O-NH CH2-NR10- (a-1) wherein RLO is phenyl; R3 is hydrogen, or

G . 6al kyl oxy; -8- /_k\
N
Z—1—X ' N— iyl- % A
C,_galkanediyl NH~( I ) RO
Ns X

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

15  the dotted lines represent optional bonds; .
X is >N- or >CH-;
TN j5 -N-C(O)- or -N=CR*-, wherein R*is hydroxy;
20
L is a direct bond or a bivalent radical selected from -C(O)-, -C(O)-NH-, -NH-,
-C(0)-C.¢alkanediyl-, -C(0)-O-C,¢alkanediyl- or -C,_gsalkanediyl-;
R'is hydrogen, halo, C1.salkyloxy or Cy.¢alkyl;
25
R? is hydrogen, hydroxy, Cj.¢alkyloxy or aminocarbonyl;
when X is substituted with R? than R? taken together with ~L-Z can form a bivalent
radical of formula
30 -C(0)-NH-CH,-NR"- (a-1)

wherein R is phenyl;

R®is hydrogen, or C,.salkyloxy;



Zis amno, cyano or a radical selected fromNRB RRS Rb CO~ R N (b-1)
(b-2) R6 (b-3) (b-4) R RS O\ RSI | R/ NNHI6 RS 5 (b-5) (b-6)
(b-7) (b-8 J/R5 1 %5 n5 NS 7NO0 O (b-9) (b-JO (b-11) wherein each R5,
R6, R7 and R8 is independently selected from hydrogen, halo, amno, 10
Cr4al kyl or Cl.6alkyloxy; or Rt and Rs taken together may form a bival ent
radical of formula - CH CR92-O (c-1).,5-(CH2)3-0- (c-2), -0O(CH2)2-0-
(c-3) or 15 -CH=CH CH=CH- (c-4) wherein each R9 is independently selected
from hydrogen or Cl-6alkyl; wth the proviso that when X is >N, then Zis
ot her than theZIIS%W%&Va"ebt@?dlaﬁhﬁle%@)ffMen Xis >CH and L is -C(O-NH+ or
-C(O-0Cl _6al kanediyl- and Z is the radical (b-2) and R and R3 taken
t oget her forn1a| bi val enty radi cal ofg fornula (c- 1) (c-2) or (c-3) then RS

i's other than roxﬁTh- conpounds ormula (I y @bso exist in their
E; ] 5 25 a ho ghrAdt  ex W%EZ indicated in the
Qs be } W t his e scope of the

tautoneric for Such

above fornul a ave |nmv'

pr esent |nvent|on er of terns used in the for 0|ng definitions and
herei nafter ar &% expla ed hereunder®™Mhese terns®dte sonetines used as such
or in conposite termns.

5 (b-6) (®5-7) (b-8)
RS
(©-9) (®-10) ®-11)

wherem each R®, RS, R and R%is independently selected from hydrogen, halo, ammo,
10 Cmalkyl or Cr.galkyloxy; or
R’ and R® taken together may form a bivalent radical of formula

- CH,-CR’,-0- (c-1),

~(CH,)3-O- (c-2),

-O-(CH,),-O- (c-3) or
15 -CH=CH-CH=CH- (c-4)

wherein each R is independently selected from hydrogen or C,.¢alkyl;

with the proviso that
when X is >N-, then Z is other than the radical (b-2) and
20  when X is >CH- and Lis -C(O)-NH- or
-C(0)-0O-C.galkanediyl- and Z is the radical (b-2) and R’ and R® taken together form a
bivalent radical of formula (c-1), (c-2) or (c-3) then R® is other than chloro.

The compounds of formula (I} may also exist in their tautomeric forms. Such forms
25  although not explicitly indicated in the above formula are intended to be included within



5 As used in the foregoing definitions and hereinafter, halo is generic to
fluoro, chloro, brono and iodo; Cl.6al kyl defines straight and branched
chai n saturated hydrocarbon radicals having froml| to 6 carbon atons such
as, e.g. nmethyl, ethyl, propyl, butyl, pentyl, hexyl, 1-nethylethyl,

2- met hyl propyl, 2-nmethyl-butyl, 2-nethylpentyl and the 10 |i ke;

Ct, 6al kanedi yl defines bival ent straightg_and branched chai ned saturated
hydr ocar bon radi cal s having froml to 6 carbon atonms such as, for exanple,
met hyl ene, 1, 2-et hanedi ropanedlyl 1, 4-but anediyl, I, 5-pentanediyl,
1, 6- hexanedlyltHﬁﬁqFﬁéme§F§W6W@B "soners thereof such as,

2- et hyl pent anedi yl, 3-net hyl pent anedi yl, 2, 2-di net hyl but anedi yl ,

2, 3-di net hyl but/amcbwdf teRfhuskdig) tﬂeif&egomghéﬁnTms ztnamm:mmawaqmiea cally

acceptabl e sal t,g" A@P%esﬁ%ﬁﬁ@&%&&b Lk & %glg&t mﬁoﬁtﬁﬁp base addition

salts. The pharnaceutlca accept e acl I'on salts as

menti oned het ei nabove are neant to conprise the therapeutically active

non-t oxi ¢ aci d Asansd imtn fdragring difmgienscdd hdréimfterskdld is fememstoiergehibtve conpounds

of formula (1) btadnd aablodostd) a1 ﬂdﬂhmstrﬁi'@ﬁmmm&mrﬁﬁtufa&ﬁﬁyﬂr&a(bbﬁ whi ch have

basi c propertie n I i C cceptable acid
x%dlc%@ ha\t%f% ﬁo?rm’f% 6 c?%god ﬂon%s LG e fg I%Engﬁ e‘ﬁ{é erog i at i

addition salts aci d.
Appropri at e acﬁ’ﬂ%ty sy %‘Et YT‘B’P %‘?Mr@y ﬁ&?ﬁ@h‘?ﬁtﬁ %ﬂE?tHgP@UE‘H’dH? hydr ohal i ¢
acids, e.g. (hyd%&lk@?aﬂ‘?ﬁ%ﬁefﬁsﬁch*ﬁbﬁkfﬁ%htéﬁq tganched chaiefl gaturpied rj c;  phosphori ¢

and the Eke aGly@Séartdh radlc@@Rdving&Gind o 6 biEbbnatoms feh a KR Bkile, AERIdnE,,
propanoi ¢, hydroj(éﬁ?aﬁ&j& 19,3 ré?pakéﬁﬁ &bu&%ﬁf}l}’h&pmﬁzﬁ%gﬁ6H84a9éalyi3and§r+écc' nic

(i.e. but anedi |c
nmet hanesul f oni &T’fi &hineg |SE°h aﬁér{‘?gﬁg’ﬂﬁnfe@ﬁ]r%m al?ﬁ“lﬁ‘&‘ﬁ@sul f oni ¢

cyclamic, sali CB,/Z dimethyibwanedid sh3-fimpihylbutangdiisnd tha k- t he | i ke aci ds. The
conpounds ofsformula (1) which have acidic properties may be converted in

their phar ”aceﬁmem@ hms&ﬁpglgbécsptd%@%amaﬂhgans g&apma%alnaé tayceftm@;c@ng said acid

formwith a 30 s I T, Or 1 norgani c has ase salt
forms conprise,® F‘iﬁ?a ‘ﬁﬁfﬁtgaﬂ‘etphaém%ﬂgﬁﬁ’iegﬁ %“dctrAgspé?‘gté“ A58 earth

al kal i ne net al meatiqned hezeirpboviejaze Thoant g @mpn@cﬂmtbmqpeutmityais@\iemm-tomgmm um

cal ci um sal t s andindnhexid bakenddisian 4aR foning Which EdvmMpoldS &Formaladl) afelaBle tdbenzat hi ne,

QFS”E]E gxrfl eDagrdp ;chalzﬂ @@CRBngﬁ@sQ@mnaaa M@h haPdhsiS ﬁllogéuéé‘c&h%eg?ﬁn\)éﬁcg%:jdz r sggge
X I I
addi tion salt gﬁ’ érc?li‘%@ﬂgﬁf"ﬁ'cgl@' ¥ﬁeé’gﬁ&/a?§?dté%"°&??ﬁf ?)htéeatérgl S@’é REse HHNT S8R forms
whi ch the conpdapeiasfcifoppriPpaiate pgidseBprEss] fer exgnileo RTEaEy atgsisecs aﬁ)f such forms
are e.g. hydr athgdrphatit airapd. @hpBocalotlc drivgdrbbréeic aeid sulfuric; nitric; phosphoric and
the like acids; or organic acids such as, for example, acetic, propanoic, hydroxyacetic,

25 lactic, pyruvic, oxalic, malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic,
tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic,
cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.

The compounds of formula (I) which have acidic properties may be converted in their
pharmaceutically acceptable base addition salts by treating said acid form with a

30 suitable organic or inorganic base. Appropriate base salt forms comprise, for example,
the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
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.

35  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 form. Examples of such forms
are e.g. hydrates, alcoholates and the like.



-10 The term stereochemcally isonmeric fornms of conpounds of formula (l), as
used hereinbefore, defines all possible conpounds nmade up of the sane atons
bonded by the same sequence of bonds but having different three-dinensional
structures which are not interchangeable, which the conpounds of fornmula
(1) may possess. Unless otherwise 5 nentioned or indicated, the chénical
designation of a conpound enconpasses thg m xture of all possible
stereochem cally isomeric forns which said conpound may possess. Said

m xture may contain all diastereoners and/or enantioners of the basic

nol ecul ar st r uctaean yereecherpically ispwerirdormarf compamdnffumric 13y used oneri ¢ forms of
t he conpounds hefeinbeforendefnes 41) pdssittléicampoyods wade@p nf the saing a@oksrboutiedrby thei t h each

other are 10 i nkaOdgdndeQr BRdEHRhAGR ditibehithie-Lilensfma RBuRestibih Bl @SENT
i nvention. The ir'm\éé i of t oppo

xi de .for he unds of for |} are nmeant to
conpri se those crér?ﬁ%%br}%lsf” i &FS?%,UE&()WMM‘%@&% pSSﬁ%Sg%lp’?lgsé\?%‘? *ni trogen
atoms are ox1 dimaatonedoringicated shechemied degizastion ef a 9mpeyng grcampasses Hese N- oxi des
wherei n one or migme obill fobsiblqitqp@rchethicaly isdrferio forns plittaaideempound ogens ar e
N-oxi di tzefl W‘E‘ppﬁﬁs@.rsdi{fxﬂfitufe%ﬁrk:ﬁ)ﬁﬂih gi di?sﬁc%mEﬁ%ngﬂl&G%H@&hﬁmtﬂﬁfba{ic?r mul a ({)'l;)l
is meant to inc o_the N oxi [ N armaceutical |y acceptable
acid or base adna‘iﬁletcﬁgﬁg%%ﬁ“% %ﬂgﬁaom%offfﬁllgsFe ?SFhseg“%?g]}ﬁ(S:_onfeSf fﬂg."s (ggheGB 1062357
di scl oses qui n&2BPYA ofornyath) Regsin REs fory OBiA fimEMiBRghothertd ect s.  DE
2258561 di stl osmendsdb bt erhtrgced winhin thel sqopief tidgrasanainvangen. Wi t h ant i hypert ensi ve
action. EP 13612 discl oses substituted piperidinylal kyl qui nazol i ne

derivatives th ero i n-ant i st.S.. EP. 669919 di scl oses

G ot iyl benzof e e Beb Ol BnBlh AL RRhE @ S mERC amMe RS g
5374637 di scl o<SeEPRadsLAfrada (yuherdiune gesvard girogra plomg & Origize 1R E€i nal notility
stimul ati ng pr opedkd ¥xidERag884FGhoseN-oxilles dereil ode afinguhy thetpigeedinepi peri di ne

derivati vesiNav piger@iinfkdnd e NCoxpiie@erties. EP 1036073 di scl oses
substituted qui nazol i nedi one derivatives that have fundic relaxation

properties. 30 Unexpectedly, it has been found that the conpounds of the
present i nvent i ‘G SR hsrelierihe 5 GPppoyedsiof fopmyula (R i meapt tynglyde of
i nteresting corsothadoxidsiiigringttie phirmadeuiellcarqpibledgd of bafegdditibresalfsland  wher ei n
one or nore of allserebigdlea¥ongs.r estrictions apply: 35 a) each Xis >N-; b) L
is a bivalegy radical selected from-C(O-, -C(O-N+, -NH,
GB 1062357 discloses quinazolone derivatives having antihypertensive effects.
DE 2258561 discloses substituted pyridinone derivatives with antthypertensive
action. EP 13612 discloses substituted piperidinylalkylquinazoline derivatives that
are serotonin-antagonists. EP 669919 discloses dimethylbenzofurans and
25  dimethylbenzopyrans as 5-HT antagonists. US 5374637 discloses benzamide
derivatives that have gastrointestinal motility stimulating properties. EP 885190
discloses 1,4-disubstituted piperidine derivatives having gastrokinetic properties.
EP 1036073 discloses substituted quinazolinedione derivatives that have fundic
relaxation properties.
30 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:
35 a)each Xis >N-;
b) L is a bivalent radical selected from -C(O)-, -C(O)-NH-, -NH-,
-C(0)-C,.¢alkanediyl-, -C(0)-O-C,salkanediyl- or -C;.¢alkanediyl-;



-C(O-Qg.6alkanediyl-, -C(O-0C,.,al kanediyl- or -Cl.bal kanediyl-; -li- c)
R1 is hydrogen; d) R2 is hydroxy, Cl.6al kyl oxy or am nocarbonyl; e) Zis

am no, cyano or a radical selected from(b-1), (b-3), (b-4), (b-5), (b-6),
(b-7), (b-8) or (b-9); 5 f) each R5 and R6 is independently selected from
hydrogen or amino. A second group of intkresting conpounds consists of those
conpounds of formula (1) wherein one or nore of the followng restrictions
apply: a) Xis E?—fshy ) L is a direct bond or a bivalent radical selected
from-C(O-, - Cl- 6al kanedi yl - or CI-6aI kanediyl-; ¢c) Zis
anino, cyano oY% e YR Ol kol QFarmipcs -3), (b-4), (b-5), (b-6),
(b-7), (b-8) o Z{stzamiio; cydr)oceamcm&lc@edlfmdldpéh&emdbyﬁ) debettBAbT),om hydr ogen,
fluoro, iodo, breaper @oyno, 15 C.6alkyl or Ci -6al kyloxy;, e) each R6 is

i ndependent | y ﬁéag}pﬁgﬂdﬁx %qﬁég%qucggf&w 81§de:de98’ hi,omo, amno, Cl.6al kyl

or C -6al kylox ng co Ounds consists of those
conpounds of forrrula (n) 20 V\/nereln one or nore of the foll ow ng

restricti ons apfpieyondgioup ofiigferastidg cazpburidoedsisis of dhdss apaipeuntds ofdetmgiall sel ect ed
from-C(O) - Ol‘whm@fn@}le&llﬁmreofbﬁef%ﬁ@r&mﬁ&ﬁww hydr oxy, or G .6al kyl oxy; c)

Zis a radical o }?d from(b 2) (b 3) (b 4), (b-5), (b-6), (b-7),
(b-8) or (b-9); fﬁ? i s _jndependently selected from

each
hydrogen, h¥l oD ER %9?"‘1(?Fabﬁe”65ﬂi’l€§}|sﬂ%§?dﬁ8?1 CORNENd Rs taken toget her
may form a bival eftO)rashlizaddivdf of-Gralibradifle- 1), or (c-4). A fourth group of

interesting conpRundsnof&asd ot Sadhl stiRaEEaABNR WITsLah, 6-6), B)ALf),) 30 wherein
one or nore of t(_)(il%b)ovm ng restrictions apply: a) L is a direct bond or a

bi val ent radic cted

P60 at hBaR iRl e A aem b Tt Kyl oxy: <)
is a radical’ sel@etliodiofGieskdxy2), (b-3), (b-4), (b-5), (b-6), (b-7), 35
(b-8) or (b-9);e)each R®is independently selected from hydrogen, chloro, iodo, bromo, amino,

Cl.salkyl or Cr.salkyloxy .

A third group of interesting compounds consists of those compounds of formula (I)
20  wherein one or more of the following restrictions apply:

a) L is a direct bond or a bivalent radical selected from -C(O)-, or -C(O)-NH-;

b) R? is hydrogen, hydroxy, or C;.¢alkyloxy; o

¢) Z is a radical selected from (b-2), (b-3), (b4), (b-5), (b-6), (b-7),

(b-8) or (b-9);
25 d)eachR% R®, R" and R%is independently selected from hydrogen, halo, C;.¢alkyl or
Ci.salkyloxy; or
¢) R” and R® taken together may form a bxvalent radical of formula (c-1), or (c-4).

A fourth group of interesting compounds consists of those compounds of formula (I)
30  wherein one or more of the following restrictions apply:
a) L is a direct bond or a bivalent radical selected from ~C(O)-, -C(0O)-NH-, or
-C(0)-0-Cj.¢alkanediyl-;
b) R? is hydrogen, hydroxy, or C;_salkyloxy;
c) Z is a radical selected from (b-2), (b-3), (b-4), (b-5), (b-6), (b-7),
35 (b-8) or (b-9);
d) each Rs, Rs, R’ and R%is independently selected from hydrogen, halo, amino, C;.
¢alkyl or Cyealkyloxy; or



d) each R5, R6, R7 and Rs is independently selected from hydrogen, hal o,

am no, ¢ - 6al kyl or Cl.6al kyl oxy; or -12- e) R7 and R8 taken together may
forma bivalent radical of formula (c-1), (c-2), (c-3) or (c-4). Afifth
group of interesting conpounds consists of those conmpounds of fornula (1) 5
wherein one or nore of the followng restrictions apply: a) Lisa direct
bond; b) R is hydrogen, halo or Cl.6alkyl; <c¢) R2 is hydrogen; d) R3 is
hydrogen; 10 e) Z is a radical selected from (b-5) or (b-7); f) each R5 is

i ndependent |y sel ected from hydr ogen or halo, A gr oup of preferred conpounds
consi sts of thésR #8RpBlRdEeer mayferm abiveleyt rodicat ifomule (§-. §-24iGH bond or a
bi val ent radi calcgel ected from-C(O-, -C(O-NH, or 15

-C(O-0C7. 6al kanediyl --; R2 is hydrogen, hydroxy, or C .6alkyloxy; Zis a

radi cal selected. from(b-2). (b-3 b-4), (b-5 b: 6 -7), (b-8) or
(b-9): each R5% ,grﬂlfoglrrftE)S%i(cngJr_‘i’HdeS%gﬁaéﬁfﬁqmsegrp%oé?dés‘&}?oftéuﬁ%(gg/drogen, hal o,
am no, C74alkyl|w¥hsrem@ne ganqesefdheyfollaging rictiond ARy t aken t oget her may form a

bi val ent radi calLéfadirestbalda (c-1), (c-2), (c-3) or (c-4). 20 A group of
nore preferred anRA n, 5209t St those conpounds of formula (1) wherein
L is a direct bﬁﬂdi oph hydr ogen, halo or C7.6alkyl; R2 is hydrogen; R3 is
hydrogen; Z is 558¥5§F 'sel ected from (b-5) or (b-7); and each R5 25 is

i ndependent | y s@Relet¥Peemom hydrogen or hal o. The npbst preferred conpounds
are conpounts NYZisIFadidabseled€d frddo(b-38; M. 1 and No. 43. H rNY/NYN 1T / NY

Y1 TITNY"" HN I\#) eal¥ I i%p@]de#ﬂly selected from hydrogen or halo.

A group of preferred compounds consists of those compounds of formula (I) wherein
L is a direct bond or a bivalent radical selected from -C(O)-, -C(O)-NH-, or
15 -C(0)-O-Cj.¢alkanediyl-; R? is hydrogen, hydroxy, or Cisalkyloxy; Z is a radical
selected from (b-2), (b-3), (b-4), (b-5), (b-6), (b-7), (b-8) or (b-9); each R>, R®, R” and
R%is independently selected from hydrogen, halo, amino, Cy.salkyl or C;.galkyloxy; or
R’ and R® taken together may form a bivalent radical of formula (c-1), (c-2), (c-3) or
(c-4). ‘
20
A group of more preferred compounds consists of those compounds of formula (I)
wherein o
L is a direct bond; R’ is hydrogen, halo or Cy.¢alkyl;
R?is hydrogen; R? is hydrogen; Z is a radical selected from (b-5) or (b-7); and each R’
25  is independently selected from hydrogen or halo.

The most preferred compounds are compounds No. 35, No. 36, No. 39, No. 1 and No.
43.

H
(\N/\/NYN g N
S iree XL
N AN :
H

Compound 35 Compound 36

30



30 Compound 35 Conpound 36 -13- NN/\, NN >\ I NOHNI / NI / G HONDO
H Compound 39 Conmpound I H 11) HNN NO H 5 Conpound 43 The conpounds of
formula (1) can be prepared according to the general methods described in
EP 1036073, EP 885190, US 5374637, EP 669919 and EP13612. The starting
materials and sone of the internedi ates are known conpounds and are 10
commercially available or maybe preparegsaccording to conventional reaction
procedures generally known in the art. Some preparation nethods will be
descri bed hereinafter in nore detail. O her methods for obtalnlng final
conmpounds of formula (I ibed in the exanples,._: e conpounds

of fornula (1), gan beNEfg ﬂ!; cting an int ﬁfﬁf'ath‘ mul a
(11), with an iii?:ﬁﬁﬁ61e of fornfmulfa (111) i 7 ORri at e
| eavi ng group nas, for example, halo, ~ N uoro, chloro, bromo or

i odo, or a sulfonyl 8xy radical such as nethyl sal fonyl oxy,

4- et hyl phenyl sul f onyl oxympaldtfe |ike. The reacti on azmpbéndperforned in a

reaction- 20 inert solvent such as, for exanple, an al cohol, e.g. nethanol,
et hanol,  2-nethoxy-ethanol, prop anol, bytanol and the like; an ether, e.g.

4, 4-dioxane, 1,1'-oxybispropane nthe- NN K a ketone, e.g.

4- met hyl - 2- pent anone, N, N-dineth ngnanilﬁe, tirobenzene and the |ike.
The addition of an appropri"\‘ﬂ pbgse ~ such as,for exanple, an alkali or
earth al kal i ne netal carboma¥&e®™ hydrogen cafbonate, 25 e.g. triethylanrine
or sodium carbonate, may be uti¥ized to pick up the acid which is |iberated
during the cburse of the reaction. @empraid43anount of an appropriate netal

i odide, e.g., sodiumor potassiumiodide may be added to promote the

reaction. Stir ”rHEQo S%P%ﬁﬂﬁg(l)tcgl?ber ;@ép%e&’gcc&ﬁﬁg {ogﬁecéehé?ﬂ me%& reaction may

conveniently be egc?‘i € 1n ?&!60’% EI§885190 US 5374637, EP 669919 and EP13612. The

starting materials and some of the intermediates are known compounds and are

10  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
for obtaining final compounds of formula (I) are described in the examples.

++15  The compounds of formula (I), can be prepared by reacting an intermediate of formula

(IT), with an intermediate of formula (II), wherein W is an appropriate leaving group
such as, for example, halo, e.g. fluoro, chloro, bromo or iodo, or a sulfonyloxy radical
such as methylsulfonyloxy,
4-methylphenylsulfonyloxy and the like. The reaction can be performed in a reaction-

20  inert solvent such as, for example, an alcohol, e.g. methanol, ethanol,
2-methoxy-ethanol, propanol, butanol and the like; an ether, e.g. 4, 4-dioxane,
1,I’-oxybispropane and the like; or a ketone, e.g. 4-methyl-2-pentanone,
N,N-dimethylformamide, nitrobenzene and the like. The addition of an appropriate base
such as, for example, an alkali or earth alkaline metal carbonate or hydrogen carbonate,

25 e.g. triethylamine or sodium carbonate, may be utilized to pick up the acid which is
liberated during the course of the reaction. A small amount of an appropriate metal
iodide, e.g., sodium or potassium iodide may be added to promote the reaction. Stirring
may enhance the rate of the reaction. The reaction may conveniently be carried out at a
temperature ranging between room temperature and the reflux temperature of the



tenperature rangi ng between roomtenperature and the reflux tenperature of
on m xture and, if desired, the reaction may be carried out

the -14- reacti

at an increased pressure. RZ ~I1 W N ~~ Z-L- ''N Cl~al kanedi yl -

-RONAY (V)

(I11) Rz z-L- | alkanediyl-NH N1 ~ \J R Nz~Y's

NH2 + Y
(1) R5

The conpounds of forrmula (1) nmay al so be converted into each other via
art-known reactions or functional grouﬂ*transfornations. Sonme of such
transformations are already described herei nabove. O her exanpl es
hydrol ysis of caih@xykivfe 53 kEesirel e tddfonGRiyHEsLMAG NG af@bbReY! i ¢ acid or

sis of amdes to the corresponding carboxylic acids or

ani nes; hydrol y8¥8"%f nitriles to the corresponding an des; ami no 10 groups
on i mdazol e or phenyl nay be replaced by a hydrogen by art-known
on reactions and subsequent replacement of the diazo-group by hydrogen;

al cohol s may be conyertgd \nt st ers..and Y&t ~XJprimary am nes may be
converted into sec%ﬁﬂgﬁ;g5$—€@7?F§léth*gﬁgfzggééﬁé*bonds may be
hydrogenated to the correspondi ng single bond; jodo radical on a phenyl

group may be converted in@to an 15 ester grougyby &ar bon monoxi de insertion
in the presence of a suitable palladium catalyst. The present invention

al cohol ; hydrol

also relates to a conpound of fornmula (1) as defined above for
medi ci ne. 20 The conpounds of the pregent invention have PARP inhibiting
properties as can be seen fromthe ?p

"PARP" is used

10

15

20

25

eri ment al er ei nunder.

her ermtoTEdn azZptoXe 9*h&M@ﬂGﬁ@

part

o)
The compounds of formula (I) may also be converted into each other via art-known
reactions or functional group transformations. Some of such transformations are
already described hereinabove. Other examples are hydrolysis of carboxylic esters to
the corresponding carboxylic acid or alcohol; hydrolysis of amides to the corresponding
carboxylic acids or amines; hydrolysis of nitriles to the corresponding amides; amino
groups on imidazole or phenyl may be replaced by a hydrogen by art-known
diazotation reactions and subsequent replacement of the diazo-group by hydrogen;
alcohols may be converted into esters and ethers; primary amines may be converted
into secondary or tertiary anuineé; 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.

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

ar e

di azot ati

use as a

The term

osyl ati on
RV



25 activity. Wthin the neaning of this term PARP enconpass all proteins
encoded by a parp gene, nutants thereof, and alternative slice proteins
thereof. Additionally, as used herein, the term"PARP" includes PARP

anal ogues, honol ogues and anal ogues of other aninmals. -15- The term TARP",
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 (Bal),
PARP-10, PARP-1 1, PARP-12, PARP-13, PARP-14, PARP-15, PARP-16, 5 TANK-1,
TANK- 2, and TANK-3 nay be enconpassed Conmpounds that inhibit both PARP-1
and tankyrase 2 can have advantageous properties in that they have enhanced

growt h i nhi bi t'ﬂﬁte%ﬁt‘PM{ﬁ”l RSluded bi& W HeEmite@kd FARPLO Winen Bk 888y of ikent i on al so
contenpl ates t e Li§ o\l,%ﬂsmle ﬂg,@rg&&;@ PM‘CP&PW gment for

t he treat ment o seases In"an_anrnal “descri bed
herei n, wherei n(BélélpéRgdﬂﬁo“tﬁ?d]sl BARP-E0 RABEM S SABF- lf‘(ﬁﬁ%}’r]é YARP-6z

N- G . 6al kanefli yTANNGE-TANY-2, and TANKMondR b enciibpa¥sell. R3 t he N-oxi de forns, the
pharmaceutical ly accept able addition salts and the stereo- chemcally

isomeric fornms there r ted lines r present opti onal

bonds; X is > OWPUI@ L. an oglé&l)l\f y%sezc nl@? devﬁ%@?el n R4 is hydroxy;
25 L is a direckronssisgindeat taewveaqnémedrg&m ighibisiag activities it pappar ce.0) -, - C(O) - NH- |
-NH-, -C(O-Cr.6al kanediyl-, -C(O-0 Cr_6al kanediyl - or -Ct. 6al kanedi yl R

is hydr ogen, o haj regnt19@411{@41'aﬁ?é¥or9€mp@t&§@lu@dfcomp%gn£%th§ r EQQ&@ hydr oxy,
Cr _6al kyl oxy or stltute h R2 than R2

t aken toget her Wadﬂrpﬁgg{%zgga%a%?tﬁ? %{W\Aﬂ?f‘gfh&ﬁf“ a?dg{jbsioﬁdﬁ’is ¥ aplg}a | a
- C( O) - NH- CH2- NR¥escripeslhgtein, wherein said cornpounds are compounds of formula (1)

R2
Z——L—*X/—l-\N—'CI 6alkanediyl-NH—-f‘N N @
\__/ I | % R
15 ¥ R®

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

20 the dofted lines represent optional bonds;
X is >N- or >CH-;

—N==Y— j5 _N-C(0)- or -N=CR*-, wherein R*is hydroxy;

25
v Lis a direct bond or a bivalent radical selected from -C(O)-, -C(O)-NH-, -NH-,
-C(0)-Cy¢alkanediyl-, -C(0)-O-C,.salkanediyl- or -C;.¢alkanediyl-;
R! is hydrogen, halo, C ¢alkyloxy or Cgalkyl;
30

R?is hydrogen, hydroxy, C,.¢alkyloxy or aminocarbonyl;



|

5 wherein R 0 is phenyl; R3 is hydrogen, or Cl-6al kyloxy; 10 Z is am no,
cyano or a radical selected from 0O N Ra Al- \ CORVI RS 16 (b-1) (b-2)
R6 (b-3) 6 (b-4) R RSB FINOI \ RSNRSYE )9'T NNH 16 RS (b 5) (b-6)
(b-7) (b-8) 15 RSRE /RS I | NI/~ NS NOO)--NH (b-9) (b-10) (b-ti)
wherein each R5, R6, R7 and Rs is independently selected from hydrogen,

hal o, am no, d -6alkyl or Cl-6alkyl oxy; 60" 20 R7 and R8 taken together may
forma bival ent radical of fornula -CHé-CRQZ-O (c-1), -(CH)3-0 (c-2),
-0 (CH2)2-O (c-3) or -CH=CH CH=CH (c-4) 25 wherein each R9 is

i ndependently sel ected from hydrogen or Cl.6alkyl. _17  Furthernore, the

invention al so GRAKSE Mbstiti@ WER*AanR> LRFNGYRE A -He5GH kRRd bRReMe for  the
manuf act ur e of 2l (()jilf(():au nt for the treatnent of a disorder nediated through
PARP. 5 In particutar "tHe inventi op concerns the use of a conpound as
descri bed above for the CRENEEENRe of a mediddnent for the treatment of a
di sorder nmedfated through PARE Conpounds that inhibit both PARP-1 and
TANK-2 can have,pdyatt@gfayiproperties in that they have enhanced growth

inhibiting activities 1h cancer cells,

R is hydrogen, or Cy.¢alkyloxy;

10 Zis amino, ¢yano or a radical selected from

| 0
N R3 S
R
(] /8 LIS O ¢
o) R-, RS /KN F '/
b-1) ®2) g6 (6-3) o4 X
RS
0 i A
5
HN I X RS 1\{ ~ ‘\/R 7
N A A Vs ‘l/ I\|I——-NH | Na_s
R® R
(b-5) (b-6) ®-7 (b-8)
15
RS RS RS
7 G ¢
= A SN
I\II—"—S I‘IT"—O o7 NH

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

wherein each R®, R®, R” and R®is independently selected from hydrogen, halo, amino,
Cisalkyl or C, galkyloxy; or
20 R’ and R? taken together may form a bivalent radical of formula

- CH,-CR%-0- (c-1),
-(CH;)3-O- (c-2),
-O-(CH;),-0- . (eJor
-CH=CH-CH=CH- (c-4)

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



10 I'n view of their PARP binding properties the conpounds of the present
invention may be used as reference conpounds or tracer conpounds in which
case one of the atonms of the nolecule may be replaced with, for instance, a
radi oactive isotope. 15 To prepare the pharmaceutical conpositions of this
invention, an effective anount of a particular conmpound, in base or acid
addition salt form as the active ingredyhent is conbined in intimte

adm xture with a pharnmaceutically acceptable carrier, which carrier may
take a wide variety of forns endi ng on the form of preparation desired
for administr at?‘@hﬁm‘!’lﬁiébfem]tﬁﬂ&?w%eé%%%ﬁ’e 0 AIFTSIPPUnR 8 Ggpcabefabpveatsl y i n
unitary dosage RBOmimfaomewf i abdiemeprafierabingnt of odiscaddninedigtdthboghn oral |y,
rectally, percugggeously, or by parenteral injection. For exanple, in
preparing the conpositions in oral dosage form any of the usual
pharmaceutical nmedia may be enpl oyed, such as, for exanple,; dater,

gl ycol s, oil 8, hpetitwdr.shedpgntidaeoncefupthp pserohecopmaund af desqripbd 4bpepfprdhqr epar at i ons
such as suspengsintfaSure $§4 M@icament ifo itHeSre@meht 504 didordaniGiédiatdd tsodgh®ARBS ri er s such
as starches, sugars, 25 kaolin, lubricants, binders, disintegrating agents
and the like in_.the ca er capsul es and tabl ets. Because
of their ease |9“§’8?ﬁdﬁﬁ’gﬁlﬁﬁ?‘{)@%ﬁ@bﬁ %’Bg%% 6 PEAN AR HPREERE t he nost
advant ageous orth#t thephaygenhanded sibwhnphibiiting\ebtivisies imsneersdllsi d  phar naceut i cal
carriers areoobviously enployed. For parenteral conpositions, the carrier

will usually c Qiﬁpeo eftiks enkdlough ot her 30
i ngredi ents, tgﬂgfeﬁs‘ﬁ ﬂ%‘ It lwged’m 2t %@@&ﬁ% ép{hggﬁe&% v L& | ectabl e
sol utions, for m@)?ﬁﬁfjeﬁésreffé °efFP“%m¥’@ﬁmt"H’é cf’ésrerof“’e?f orrprl ses
saline sol uti onatorqu;&@g@lecwmmhe@wlmd\ézthnfoxmerm@e @fradéiativadsotaprd gl ucose

solution. Injectable suspensions nmay al so be prepared in which case
appropriate;jki qi!HIﬁlepﬁr%We'pﬁ&ﬁace%ﬁb%ﬂ%ﬁgbsﬂﬂn@&%ﬁ%ﬁveﬂm &n*}%eétfvgﬁnéﬁﬂb’ofabe

enpl oyed. In the ¢ ns, sui t er cut aneous ad nl stration, the
carrier 35 optiBhsr &01@8 & %a§e%{a ﬁ‘?dftfoﬁfmg geacff've“ S and/ or a
sui tabl e wetti regmhi mtm@iﬁtaii@ﬁ%!fel‘Xl‘hédhﬁmﬁ@aﬂoﬁ)tqﬁceﬁiﬁplﬁ af’éF@ Wi ti ves of any
nat ure in m norcafiieDpal thite@rydde vahiétg bf forad degehdhgonde forei of papsaioadsirghi f i cant

del et eri ous effﬁpardmmsuram st haﬁeacam@ﬂ@axﬁﬂoyl@&s R Yosirddly inf i} dchge© L he

adm ni stration the desired
conposi ti ong(? #ﬁ’érésé"tgbéenﬁ%gfa?ﬂo %a Q{rﬁtéo S’ﬁ?/ ﬁ?cgabl rpgﬁ“tg?’?" r'?o s ways, e.g.,
as a transder rasfenigut igjgctionsFy %Wea Berepying ghs compesiiprstin orpldosage feapeci al | y
advant ageous t cany bfxiensha phanhiveutélatediraay boagdbypd) awchag i tiangple, @asposi ti ons in

dosage unit forgnct)leroﬂ? a@am?s aeém@dmlﬂ&h%usasf&maﬂ&ip&wamﬁs%&hms of dosage.
Dosage uhit form her ei n refers to

physi cal |y dl s us terésmlr}% Is¥rupssza1, rsa ZBIF é&éngn% S s[ogé Qe such as g‘tarnﬁes sugars,

kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,
pills, capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the
carrier will usually comprise sterile water, at least in large part, though other

30 ingredients, to aid solubility for example, may be included. Injectable solutions, for
example, may be prepared in which the carrier comprises saline solution, glucose
solution or a mixture of saline and glucose solution. Injectable suspensions may also be
prepared in which case appropriate liquid carriers, suspending agents and the like may
be employed. In the compositions suitable for percutaneous adminisiration, the carrier

35 optionally comprises a penetration enhancing agent and/or a suitable wetting agent,
optionally combined with suitable additives of any nature in minor proportions, which
additives do not cause a significant deleterious effect to the skin. Said additives may



dosages, each unit containing a predeterm ned quantity of active ingredient
calculated to produce the desired therapeutic effect in association with

t he requi red pharnaceutical carrier. Exanples of such dosage unit fornms are
tablets (including 10 scored or coated tablets), capsules, pills, powder
packets, wafers, injectable solutions or suspensions, teaspoonfuls,

tabl espoonful s and the |ike, and segreggged multiples thereof. The
conmpounds of the present invention can treat or prevent tissue damage
resulting 15 fromcell damage or death due to necrosis or apoptosis; can
anel i or at e neur fatilitate the edmigisimariar tohesskin pdées ray bealeings foriprepirinditheglesitedit f ol | owi ng
focal ischem a, compesiingiiese compaditicisingf be ARthis@@AR baduOMays,Rgihys can treat
various di seaseg;gfl aﬂ%%fatslag o&%‘ﬁﬁa uﬁ%m 1‘??&% %&B ﬁﬂn@%( OEAEP activity; can

extend or increase.t erati acl cells; can
alter the gene SEHI& estg‘? ‘H?f""B‘F “g‘éefjlé? ?‘fP"“&ﬂlc?’EWS‘@%EH "P%‘d?gﬁg%‘ fé’i“? f%e 20 and/ or
chenosensiti ie el df gdmiGetratipménidynifarmity dfidpsagan DybagPiiHomcasivsddtiyths par es t he
cell's from enepgyfida@msnd RELY BAtih Rebrs th PhykibRly GAGE. Mits BBtdbBhLs @fhyS,

i rreversibl e deg Qelglg_srbka%ﬁ‘hﬁlpc@ntgﬁunég Er%de%%ngdchjant%ﬂg a&ﬂk'ﬁ]gre&r R Elglﬁzﬁed

neur oprotectiofi. e Invention further
relates to a ne'PHE?H“CtheZISS"%WFT%?CE?W{eﬂ aSSOFiggn @lﬁ‘ier?f%l“?‘&/ effective amunt
of the above-i dentnafquich! ceonmpopadigles of sucaldoagmmnﬁormu&? iablew fincleding nhi bi t PARP
activity, taotrgebdScofdantend), capstiss) Bills| pBR@E packesS bthibrs, ngeétdbwﬁbm@dnls oflamage or

death due to ne f ivity not
medi at ed by NVD Ep%%)l(ol%(s:?éa ’BHQIEQ ez%)f)ﬁfglsﬁgﬁeg%gl%@ g{gl ty n@g%sat edyby NIVDA

toxicity, to trédt®neural tissue damage resulting fromischen a and
reperfusion 30 injury, neurological disorders and neurodegenerative
di seases; to pl"HiéeﬁlhpdDﬁdstol’ thabrese\iﬂﬁ@hﬁoal’catﬁieﬁlcﬂf PrevdnttisbucRiahag@ respligy ent

car di ovasculygr npQidens &ameeaten&m%ﬁ g &agaﬁehom{e%l gi sorders such

as age- relate nuscu ener at senescence

di seases, infl a‘iﬁ‘ffléclvi‘s(‘i‘r‘}ar t’dﬁ’ﬁ Amast-L 1 L\%‘t“ig Ehat ‘H"é @ lé‘i?'ﬁgﬁasmy%gﬂlﬁlem a, cancer,
degener ati ve diigkgtes N@fremﬁeﬂl@tllahryma%@%anv&vmsmmﬂ ewmp@ratcwei aenescence,
di abetes, 35 heﬁdcefbﬁta&lﬂﬁ?ARmffchﬁfWﬂhGitéhdbﬁih&basdihsBfedﬂii or frdifaltivas colitis and

Crohn’ s di seasey, ac1tWﬂ‘%91%l &h aflY ST 0R1Y resgérta@a{egcmt'céns%?n PRl.GARRIOSi S, chronic
and/ or acut palﬁ/ G(% ur e retlnal

i scheni a, tlaé] §'§1§’8 o8 ’ésﬁ?ﬁcei ﬁed%@dﬂl?]@&"l%méﬁ%' ‘éy Spérﬁ?jt 88" aging, to
extend t he | i fefgmweamépsw@vqnﬂw wtthocascofpryed eolls, gfeveraible depolagzatipn ey gene
expressi on of stnesmed)bndabls| govikhaswapersiidil ze and/ or radi osensitize
(hypoxic) tunmor cells. The present invention also reI at es to treating

gln;sreir:isez ? Rgr ;Sl'noﬁhe éog?q%vlggqafac}g%tﬁie\ygsenl mvenllonr}ughemgfa o a me od ol” stering to said
administering a therapeutically effective amount of the above-identified compounds in
an amount sufficient to inhibit PARP activity, to treat or prevent tissue damage
- resulting from cell damage or death due to necrosis or apoptosis, to effect a neuronal

activity not mediated by NMDA toxicity, to effect a neuronal activity mediated by
NMDA toxicity, to treat neural tissue damage resulting from ischemia and reperfusion

30 injury, neurological disorders and neurodegenerative diseases; to prevent or treat
vascular stroke; to treat or prevent cardiovascular disorders; to treat other conditions
and/or disorders such as age- related muscular degeneration, AIDS and other immune
senescence diseases, inflammation, gout, arthritis, atherosclerosis, cachexia, cancer,
degenerative diseases of skeletal muscie involving replicative senescence, diabetes,

35  head trauma, inflammatory bowel disorders (such as colitis and Crohn's disease),
muscular dystrophy, osteoarthritis, osteoporosis, chronic and/or acute pain (such as
neuropathic pain), renal failure, retinal ischemia, septic shock (such as endotoxic



5 anount of the above-identified conpounds. In particular, the present
invention relates to a nethod of treating, preventing or inhibiting a
neur ol ogi cal disorder in an aninmal, which conprises admnistering to said
animal a therapeutically effective anobunt of the above-identified conpounds.
The neurol ogical disorder is selected fromthe group consisting of
peri pheral neuropathy 10 caused by physigal injury or disease state,
traumatic brain injury, physical damage to the spinal cord, stroke
associated with brain damage, focal ischem a, ,gl obal ischem a, reperfusion
injury, demyel isHef): ARf shin2@iRg & Fad the lifetpr g emotifemtivgrapesity PEaeldy et o

neur odegener at i gore exfitbssibh ef gencsseetrells; chempsensiize aridén radorane el (Bpesicit he use of
conpounds of f anfaHcais(tne pfednt inbdaRbdiidoirdles RARRLRCdidedebd d0d chriditiokdifat | N,
preventing or i Qi Dl iiGnbliae HEy IAIRET GATHEL Sk LIAM CHely damage or death
due to necrosis oOr apop ogl_s, ,fmor Treat] ng, preveﬁ’ ing or i nhi bi ti ng a
neur ol ogi cal > di%F’HéFth? thoxgyidenifipdgompoundsthe t er m " preventi ng

neur odegener at ilopartidufac, lthechesertt meenditx fefateytotamethpéufarbtingn@emeatibggener at i on i n
patients new y jghiRGiposRetoRgicdl 8idrad ifanREHAOIRESRGpALel ¥@nifike@R I said OF at risk
of devel opi ng 3, ney Gedengral ieid L 28APS 1R Sn AESKERLLDG Tl t her

neur odegeneration In pa |en_ys Who are alrea y,s,uf1 eri ngp rom or have
synptonms of a TR&OPse giserds frsplededdrogubsmoupsansiphing of geripherglmedpRait »  as

usedher ei n ¢t®Vvaersedyphysi@hinjwendr dio¢asestatt, sa@stc @adinjury, physdtalidamage 0 N an ani mal ,
par é ! ;:!JI ar } Y a thespRacoRNrokd Usdobich@ witl{ li)rm BinRig& PéchiNgth@nieli g ﬂS@h@arB?/ 0: ]
condition fromgccurri.ng i ed to the

di sease and/ or rgp(?olrllsc'ﬂntl?JgW’ c%ﬁl? elﬁé?gﬁg%as?%‘? %%éoref%y °8?‘§Sé’ﬁc{8§reié§’5§§§havi ng it; (ii)
i nhi bi ting the NgPB&EE2UMN/ or 30 condition, i.e., arresting its devel opnent;
(iii) relieving the disease and/or condition, i.e., causing regression of
Ej h]ga_ di Zease15andr‘hebregéend@ehﬁ@msolmﬁp&liesru{éﬁ@%‘faﬁ@a@idﬁ bfZf6fmula @Jorused herein, is
efined as a . > . e,

adm ni stered ?‘31’@%’” Ei)lls‘sfﬁbir agé‘&k’gplja%gu ipg_%vlﬂl’t{/;@g%? ﬁe“t’:'ﬁlll; %/t\{e_g@§%%?%géﬁ‘?gﬁgt 0 increase
the sensitivityrogrcet frmagepydeath dusto pgeipsis or 4popigsist oLFP A PIEYening %br onot e t he
treat ment of diistabidngs npkrplokical disorder @eanabimel- wi t h i oni zi ng radi ati on. Di seases
which are treatable with ionizing radiation include neoplastic diseases,
beni gn and i n= 20 c o oni zi ng radiation
treatment o ot@g%%igéggtggld%%d%ﬁn&?%g QHE@E ?‘Eﬁ%‘l&gua %ngtco,nt npl at ed by the
present i nvent i"SHOIEHERH U RAPAEHEATCE %ﬁ“?ﬂe‘;%gﬁ'a‘,”“%%“eﬂré’g?ﬁe?fé"r“é? ﬁ?ea‘ies defined as
a nol ecul e, pr eFaimighpfideyeldping a new dégenerative discase and for preventing further

neurodegeneration in patients who are already suffering from or have symptoms of a

neurodegenerative disease.
25
The term "treatment” as used herein covers any treatment of a disease and/or condition
in an animal, particularly a human, and includes: (i) preventing a disease and/or
condition from occurring in a subject which may be predisposed to the disease and/or
condition but has not yet been diagnosed as having it; (ii) inhibiting the disease and/or
30 condition, i.e., arresting its development; ({ii) relieving the disease and/or condition,
i.e., causing regression of the disease and/or conditjon.

The term "radiosensitizer", as used herein, is defined as a molecule, preferably a low
molecular weight molecule, administered to animals in therapeutically effective

35  amounts to increase the sensitivity of the cells to ionizing radiation and/or to promote
the treatment of diseases which are treatable with ionizing radiation. Diseases which
are treatable with jonizing radiation include neoplastic diseases, benign and malignant



5 nol ecul ar wei ght nol ecul e, adm nistered to animals in therapeutically
effective anounts to increase the sensitivity of cells to chenot herapy
and/ or pronote the treatnent of diseases which are treatable with

chenot herapeuti cs. Di seases which are treatable with chenotherapy include
neopl asti c di seases, benign and nmalignant tnors and cancerous cells.
Chenot herapy treatnent of other dlsease% not listed herein are also 10
contenpl ated by the present invention %e conpounds, conpositions and

met hods of the present invention are particularly wuseful for treating or
preventing ti sswmordandgpeceraas edlls.ilondpifgraintioeirdatrabg bdflotherditasergpelighde  t o
necr05|s or apOm&éﬁyﬁﬁm0L&ﬁ$ﬂﬁﬂ&ﬂﬁﬂﬂ#ﬁﬂ§nQmaﬁae present i nvention can be
"anti-cancer agents", which termal so enconpasses "anti-tunor cell growth
agents" and "antl-neoplastlc agents". For exanple, the nethods of the

i nvention are uSEferR “PhsmoeRsitizen 178 ued hreip ds defiped 28 h@Rls BicterEb Y P and/ or
radi osensi ti Zi ngoléculrweighe lhokcula adnginistartogichls asthapttdicalpyreffdetoe ng t unor s,

acute | ynphocyt anfouluﬂémfea@,theasemtﬁupml:nm&eﬁmrspy aﬁ&&%lﬁne 89 cancer of the
adrenal cortex, Ptme ?msegagcnglﬁwh ﬁre Ert%ta%lewCﬁemotheragiugcs ?asegs?sr WI'kci\er vi-cal

cancer, chronlc
col orectal cancE® bie 81512 %{ﬁ@afbgrapv Hpclide neoplassis Sﬁﬁsesémawﬁ?aas"aeawe@r
esophageal cancad panEmda ‘og)ls Clemptberay tregimbiit bf @ik diseasea natdisted heagin are dai |

| eukem a, head BnReEKaEEHRS presEiR@Bkiton.S | ynphoma,  Kaposi's sarconm, kidney
cancer, liver cancer, lung cancer (small and/or non-small 25 cell),

nallgnant peritoneal effusion, malignant pleural effusion, nelanomg,

mesot hel | oma, MANECPPROENdH AeMBeFkionsasg P’S"BP‘E@F BRreresepdRenig ggeriedayy nphorma,

ost eosar comm, oxselnlifariregtingoepreveotirgrtiysu¢ dramage eellting fromrelbdeathpr datage diecancer ,
pancreatlc cansﬁkﬂm@eﬂqbﬁbﬁancer retinobl astoma, skin cancer, soft tlssue

sarcoms, 'fé‘f“iﬂht% c&%#h g@gg@éamen&mm han‘ﬁac%%r Jtses&;}‘u&“rla&raja%ancer

t hyroi d cance ut erla .cahcer . vagl nal cancer

cancer of the JW?WEmﬁﬁHaWV®WP§”ﬁ€ﬁB%agﬂ@n@@ PHiReeRFHORETES - B t he present
i nvention can bﬁmm@edwawﬂbﬁadﬂmgyngmnmzewﬁﬂﬁmdﬂmngmm@MEmésenS|tizer". 35
Radi osensi ti zerdherdsenskip@Mindiop radidssh SRS tﬁrﬁ&caﬁﬁﬁdah&ebsisﬁ&\ afacgancerous cells to

the toxic effepc;sd%.mf?gmfneaa'a%atggm%ﬁ%g@cléuﬁzama%x@ﬁ miBRG0ANL R o the mode of

action of radi‘osensitizers este terature including:

ypoxi ¢ cel PO - 25000 o e SQEHL piey Blader g, DG capfer PSP FRETOFE Eonpounds, and
benzotri azi ne diawxi, donickymplengytigdukenpichionia mydsytielquksmian¢dlareotpheancen| y behave
| i ke bi or educt i canagental IapRdna, A¥daR¥iabGanddf) BsoplyAexX tances Hwingsaac@sensi ti zers
(e.g., hal Ogenaéaﬁtqacﬂ&rciamrghiﬁ?%él] lglﬁcgrnaﬂlead &neck cancer, Hodgkin's Jymphoma,
Kaposi's sarcoma, kidney cancer, liver cancer, lung cancer (small and/or non-small
25  cell), malignant peritoneal effusion, malignant pleural effusion, melanoma,
mesothelioma, multiple myeloma, neuroblastoma, non- Hodgkin's Iymphoma,
osteosarcoma, ovarian cancer, ovary (germ cell) cancer, prostate cancer, pancreatic
cancer, penile cancer, retinoblastoma, skin cancer, soft tissue sarcoma, squamous cell
carcinomas, stomach cancer, testicular cancer, thyroid cancer, trophoblastic neoplasms,
30 uterine cancer, vaginal cancer, cancer of the vulva and Wilm's tumor.

Hence the compounds of the present invention can be used as "radiosensitizer” and/or

“chemosensitizer”.

35 Radiosensitizers are known to increase the sensitivity of cancerous cells to the toxic
effects of ionizing radiation. Several mechanisms for the mode of action of
radiosensitizers have been suggested in the literature including: hypoxic cell



anal ogs of DNA bases and preferentially incorporate into the DNA of cancer
cells and 5 thereby pronote the radi ation-induced breaki ng of DNA nol ecul es
and/ or prevent the nornal DNA repair nechani sns; and vari ous ot her
potential mechani sns of action have been hypothesized for radi osensitizers
in the treatnent of disease. Many cancer treatnment protocols currently

enpl oy radi osensitizers in conjunction with radiation of x-rays. Exanples
of x-ray activated radiosensitizers include, but are not 10 limted to, the
foll owi ng: netroni dazol e, m soni dazol e, desnet hyl m soni dazol e,

pi noni dazol e, eRdipserpiizers ke WWX@F@CCWPPW@ egotrRge diggds. SR 4233, EO09,
RB 6145, ni cot i deapbuites) mbmiokingi®ggaxy tteindiively bkl bidbedudtivel egtemwnddr i di ne
(1DdR), ~ brom ﬁaracxsd B cel'rak!lﬁ» @wag'ﬂiog&a{eh;yﬂ&dm&y%wurea

cisplatin, and ?Bﬁ I ca I.ve_ana g ﬁ (%erl vatL§ of the
same. 15 Phot odaspﬁlﬁﬁl g‘ (95%2‘““ Y iRegpperiednt ﬁ’f) OTGIRTSPE 1Y ght as t he
radi ati on achi viagrehy pragfote;tharadjatigniindpce hrgakingeof PN. pandef ppveatterdy nani c

radi osensi t i zersmhd OiNAdepairhechahieind; avd vafious lother patestianmbchbnisthst of eetib® : _
hemat opor phyri nhad@ﬂe'cﬂ’l%%bﬂ‘&ﬁed foPQiBdehdithhers 1&@%‘2&1&5&?&%&% derivatives, tin

eti oporphyrin, ﬁ eobor bact er | ogy Ee% ht hal oc ani nes,

pht hal ocyani nes a"i’lc?ﬂf"’rﬁ"rﬁﬁ‘?t(?a}cﬁﬂllsﬁ ent rfa‘poPi ﬁeé‘f}f‘?eésdf‘ F@’J"g’f‘f%@’t‘ ve 20
anal ogs and der tdigtion pissTays. Examples afveray maititesradiesensitizess nclygay b agaeli ni stered in
conj uncti on v tlinitd td)Se &fiewing:GrdibyidR61E,86 §onMezolepde®udiliylfisoida@ol@r Nnor e ot her

il Bﬂcéigbm??géﬁ@?&?"e"ﬁ““;‘%‘et’g‘“@g‘w{@‘gz PISREBEAD e
RS e, § Homodenpinpt BUIR &/'8 odgy QRS Lar get

control the fl
cells; 25 cherm‘lfﬁ@‘?da?i‘efﬁbttlﬂ@e é’g@fﬁ@@xmﬂléﬁ(%@i% hyfroxyveeat igisingnd h or  wi t hout
addi ti onal r adidrapemticallyceffeaivl efaloghved daadvecattiesard. f ect i ve conpounds for

treating cangerp,g{od rthe@dp?@ﬁﬁ‘?ofcaﬁ%ﬂ%b]%% @sﬁbl@l@é‘ﬂl :Is'tl%r}%auw%%?&u“ c agents
that may be us qcl unc it1ze but are not

i osen
limted to: ﬁhgrs%"ﬁlg 8 1850 TRV |pH°t°Cg'“am‘%rr?i§lﬁse"S“§eﬁé%)i:u%?ﬁ m di ne, oxygen,
car bogen, red clallawing: b avewal Lizried toplsrrralopesphysn Astypivey, Eh@soﬁmso FI uosol 10 DA),
2, 3- DPG BWL.2C, beamparphiymin dérpvaties, tib Eiplehigin, ghestbbidgfaytatietiehloropiniliaangi ogenesi s
conmpounds, hydrﬁbﬁ%d&%lr@pgmkaﬁ%@.m@%ﬂpbmloeianﬁbeanp&,&%ea@&w dtfectivagent s t hat
may be used n C%o Sangéemﬂwes ftera i osensitizers include, but are not
limted to adri amnycin, ci REST n, carbopl atin, cisplatin, daunorubicin,
docet axel , dox&%@?@?lﬁzefﬁ‘?ﬁyéi; f‘@wﬁere%mﬁwaum%@twh agherarenticallyeffestiveuki n 2,
i rinotecan, pacdnot@oébne or Bbrebthpabmpands, mcidditdtar aptmiedaal comppahdsect i ve anal 0gs
and derivati vesydn M&:&nﬁé@cmpoza%m mm&@mﬁérhbz&r@gmls Rempsinini stered in

conj unction w tvt/}uc% ctom?oli %Qﬁ% of:tﬁerap\éutlcs ngt%Ents Sndlor oxygen to the target cells;

25  chemotherapeutic agents which act on the tumor with or without additional radiation;

or other therapeutically effective compounds for treating cancer or other disease.
Examples of additional therapeutic agents that may be used in conjunction with
radiosensitizers include, but are not lirnited to: S-fluorouracil, leucovorin, 5' -amino-
S'deoxythymidine, oxygen, carbogen, red cell transfusions, perfluorocarbons (e.g.,

30  Fluosol 10 DA), 2,3-DPG, BW12C, calcium channel blockers, pentoxyfylline,
antiangiogenesis compounds, hydralazine, and LBSO. Examples of chemotherapeutic
agents that may be used in conjunction with radiosensitizers include, but are not limited
to: adriamycin, camptothecin, carboplatin, cisplatin, daunorubicin, docetaxel,
doxorubicin, interferon (alpha, beta, gamma), interleukin 2, irinotecan, paclitaxel,

35 topotecan, and therapeutically effective analogs and derivatives of the same.



anount of one or nore other conpounds, including but not limted to :
conpounds which pronote the incorporation of chenpbsensitizers to the target
cells; compounds which control the flow of therapeutics, nutrients, and/or
oxygen to the target cells; 5 chenothearpeutic agents which act on the tunor
or other therapeutically effective conpounds for treating cancer or other
di sease. Exanples of additional therapegiical agents that may be used in
conjunction with chenpsensitizers include, but are not |imted to :

met hyl ating agents, toposisonerase | inhibitors and other chenotherapeutic
agents such as Cbpmesensttizess mpbefm@itipet in congncrprevidvrpoensicalbf efegerul a (1) can
al so be used t amdeit eftine armarel@hdr cdnypotuinis, ikAIRg bardt linied & [compandsi cul ar t he

PARP- 1 recept OfyhichBfombl@e ifpBR8&h Jf BRneQROMAUSHOhirgb Qe bdnpodis Can be

| abel ed. Sai d Iwgle n(f:a]g be sel ecteec& sf rcgq‘m ‘Shedgr ouge ggﬁﬂs* st ngs. of a

radi oi sotope, “SfST CTREE] OVR HEFRA A B en e%z‘%ﬁ%‘y ALY Pi&joFdscent group or
a chem | um M séesmothgirprypic agents Whippaskondtks umercpr ptheritheeapgifticalystfedveasi | y

det erm ne t_he _ebrhmﬁds\fceuamngmnca‘rbmthdrhieeakeeEta_mp&sdiztisitiorprtﬁmmed herei nafter.
In/ Eenter allobt Ig nfg@f%hgmeaﬂge@ﬁn&ohﬁhcdﬁaﬁlwﬂﬁé&ﬁbgeys%zag?wmae,mgkegmbe/ kfr?m flJbOOl
ng/ kg to g, bo i nd in particular fromp. kg to

ng/ kg body \A/erglﬁ{ﬁgdtf’t m%%%gga%emﬁ’ﬁ%ﬁlf%?es?%n}ggl b) % tgerrc ?{‘é°9‘re{eag%f‘°r ed dose as
two, three, 20 2gi3Euches ¢gpladn aikP)9B3eEs at appropriate interval s throughout

the day. Saiod sub-doses may be formulated as unit dosage forms, for

ex?_rrpl e, CO”B?"’IH!{&%p@uxﬁ?gﬁf@rﬁﬁﬂ%m%als%guse%% d&é&%hﬁétzﬂtilﬁfthé)mtklggndto 200 ][“E:l of
active ingredient .per .uni e r erinent a r ei nafter,
TDONT {5 dert 1 sy S5t s PRREY Rctslhe B ipior TR oot & ey

di net hyl f or manicéiePeiahelesSajddabgleep brotlected fim e BFOPR contigtipg of ayadigifotaRed as net hyl

i sobutyl ket on spiti NBdl@Gntiges latielf anppek lats)] fineteboeht getup gt a dhexniduminiSceiAtoup.s def i ned as
triethylampe and "THF" is defined as tetrahydrofuran. 30 -23- A

it or modi at o, IOREURIS AERLALE SATRALAGE oc AR ﬁ@ﬁfﬁﬁa@%ﬁ@@g H12 ol
chl or o- acet oni PFnEd heseinasiends) generd] it epntpmplaied tafion plfective amoppt wowdde mi ) and
acetonitrile (2006 000) mgkg tostOD mghsg bedydveighf, kndiephrtichlar fr@n RO Bg/kefhEd cool ed
reaction m Xt Ufy/ip@sdWashe t nvdy bb appripRite (0288ini¥e) the £hBre@ 4B 84 Ko, three,
20  four or more sub-doses at appropriate intervals throughout the day. Said sub-doses
may be formulated as unit dosage forms, for example, containing 0.05 to 500 mg, and
in particuldr 0.1 mg to 200 mg of active ingredient per unit dosage form.

Experimental part

25  Hereinafter, “DCM” is defined as dichloromethane, “DMF” is defined as NV, N-
dimethylformamide, “MeOH" is defined as methanol, “MIK” is defined as methyl
isobutyl keton, “MEK” is defined as methyl ethyl keton, “TEA” is defined as
triethylamine and “THF” is defined as tetrahydrofuran.

30



| ayer was separated, dried (MgSO4) , filtered and the sol vent was
evaporated. The residue was dissolved in trichloronmethane and purified over
silica on a glass filter (eluent: trichloromethane JMeCH 90/10). The purest
fraction was collected and the 10 sol vent was evaporated. The residue was
crystallized fromacetonitrile. The crystals were filtered off and dried,
yielding 26g (99% of intermediate 1, nghting point 136C. b1, Preparation. of
internediate 2 1129 "~N ~I NNNH ~NH A m xture of internmediate 1 (0.11 nol)
in NH3/ MeOH (600nl) was hydrogenated at 50C with Raney Ni ckel (4g) as a
catal yst. After take of H2 (2 eq), the catalyst was filtered off and the
filtrate was evapdRaiaipolingmiermediale LOMPAUNCEr ystal | i zed from 15 acetontril e.
The crystals were filtered off and dried, yielding 21g (77.5% of
internediate 2, nelting point 121C. Exanple A2 a) Preparation of

i nternedi at e 3,Exampieddphoryl chloride (110.9 m) was added dropwi se at 5C to
DMF (81.5 m ). aiiRrepar@ionof xletiiefiatyds stirred until npl et e di ssol ution.

4-1 (1- oxobutyl)am no] - benzoic acid, @?ﬁ\yﬂ%s erNH(O.34 nol ) was added. The
m xture was stirred at_100C for 15 hqurs, fhe ooled tQ roaom tenperature
and poured out 4 MW ¥z Péﬁa.zmyf’)ﬁ]gi'ﬁ‘g?e*eﬁ(?'{la‘?‘g)’ 9@%‘0‘9‘?4‘1“%‘?18&0'166?‘1’), washed
with water ahd adiTB4 (13g) witehieng)(2aPmB Beyl acelTiiigrile200im]) wasrstinkdanéreGuxep;

Kcp. gadonof i ntfer neaisaTie cholad rekctibh Bixtufe WisXlathe@will whter(23ommsliTad @gahic( 0. 1606

mol) i n-sodi um et hyd @l a3 &7%?4;, ik fawe@;s%lﬁeet ‘r,;s@gipg;%m rand Vo

(400mL) was stirred and ref| uxe 0 urs, n.co a pour ed out
into ice vvater.resf‘ﬁ’ﬁwﬁ‘? tpINp4 1A frichigromethane apq. pypitigd per silicg QU p gigs 1'Iil.l\te\‘r/vater and

taken -24- up i@ueCNHichiphencgas¥cOH| 984 Br Thepyres daction aticollehtddapd hahSO4) |
filtered andot helveawiesibporaiis Teyefdeataedystdllized Aoy Ae®Sitrily | Fledivagls 31. 649 (85%
of i nternedi at e,de filfeledBFRR@LRE] TR 26k (o6 BERReBiSte 1HRe1fhg potnt 1384cIM

t et rahydr oal umlﬂ%te t(%. 1§%§ rre(alg was added portio se at 0C under N2 fl ow
to a sol ution of- IRFSICRENEEEdRey 1288wt gty (263n ). The mixture was
stirred 5 for 30 min, poured out into ice water vafd extracted wwth DCM The
organi c | ayer wamixtgepdftaiedate 010, 8dnd)Vh S@IMOHI(G00AN s Rytebgthi®d 80| vent was

evaporated tillsodt YRRy ¥ickh U a cardyéIatle? Botllie 8F 11 BLH! HELMA:EwR-
filtered off and the filtrate was evaporated. The residue was crystallized from
15  acetontrile. The crystals were filtered off and dried, yielding 21g (77.5%) of
intermediate 2, melting point 121°C.

Example A2

N Cl
Phosphoryl chloride (110.9 ml) was added dropwise at 5°C to DMF (81.5 ml). The
20  mixture was stirred until complete dissolution. 4-[(1-oxobutyl)amino]- benzoic acid,
ethyl ester (0.34 mol) was added. The mixture was stirred at 100°C for 15 hours, then
cooled to room temperature and poured out into ice water. The precipitate was filtered
off, washed with water and dried, yielding 42.35g (47%) of intermediate 3.
b) Preparation of intermediate 4

~,

lNO/

A mixture of intermediate 3 (0.1606 mol) in sodium methylate, 30% solution in MeOH
. 25  (152.8 m!) and MeOH (400ml) was stirred and refluxed for 15 hours, then cooled and
poured out into ice water. The precipitate was filtered off, washed with water and taken



d~ Prepafion of internmediate6 b o N Mthanesul fonyl chloride (0.104 nol)
was added dropwi se at OC under N2 flowto a mxture of internediate 5
(0.069 nol) and TEA (0.207 nol) in DCM (120m ). The 10 m xture was stirred
at 0C for 4 hours. The solvent was evaporated till dryness (w thout
heating). The product was used w thout further purification, yielding 20.4g
of internediate 6. Exanple AS 15 a) Psgeparation of internediate, ?
4-(2-am noet hyl )- 1-pi perazi necarboxylic acid, ethyl ester (0.0586 nol) and
2- (nmethylthio)-4(17fl-quinazolinone (0.0588 m)l() were heated at 180C for 2
hours while stPTY Tisomans BYr Hetieraifiedined (a0 filaredand e se'H8h t aken up in
DCM and MeCH. WRhevapudteddidldrymgss, yealdipotlone St oflintefmgdietsd. The resi due was
purified by colcuprehadocdiiQembaqe saphy oweé fT™Ca gel (15-35 m) (eluent:

DCM MeOH N1440H 941610.5). The pure frac ofier e col | ected and the
S?Ihvent T\rf]vas evmpﬁtt?dhydmﬁ%nﬂaitexo.rmhafdrfyaamaed poftihiad dt P?ﬁd@rrhg%ﬁl et g_ylt ,
et her. e pregipi e was_ fi. a ed,~yielding internediate 7,
nmel ting point: (%QL%QE?%(}“ ?né]ﬁfg?t% {0(‘;&128%?101 lﬁﬁg[rl': %%‘é’gt%%g’ "Fmrg,lkﬁssﬁﬁgé HNIT / A
m xture of int &r3RaimpRurer qupinigevaiehiny exretedbitRMyFherpatrisiaverevst 0. 223 nol )
in 2- 25 propanglhraedtad(Mghas), fltered natthanlent efl evapaatédoill dymissyseldifie sol vent
was evapor at ed zbvhéri?g%g&yﬂgﬁﬁdjatg_ﬁe resi due was taken up in McOH while
stirring at 60 Pri eaﬁgrgcl) ‘:ﬁe“@ﬁi@eéfi | tengd of f. The sol vent was evapor at ed,
yi el ding 6.5g Of - THiternedr are 5 - 25- —B?‘o’mt\i on of the final conpounds
Exanpl e Bl Preparation_of conmpound 1, ~.Y oN o Internediate 2
(Oi ;300815 Eol % %Lgeﬂﬁne@mgbgm?@ﬁ&-(&mtxﬁw vl ladikd mﬂﬁvli@atawd%a&%lﬂawga 5 50- 00097
nol ) were hea u n pot assi um
carbonate 10% an’ﬁ%%)?h“a‘c%eggé\?mj(?@@lﬂg{}!% @?89”%1%%@%?)6@?@& was

10 mixture was stirred at 0°C for 4 hours. The solvent was evaporated till dryness (without

heating). The product was used without further purification, yielding 20.4g of

intermediate 6.

Example A3

H
2) Preparation of intermediate 7 AN \
Q O

4-(2-aminoethyl)- 1-piperazinecarboxylic acid, ethyl ester (0.0586 mol) and 2-
(methylthio)- 4(1H)-quinazolinone (0.0588 mol) were heated at 180°C for 2 hours
while stirring upon treatment with javelle water and then taken up in DCM and MeOH.
The solvent was evaporated till dryness. The residue was purified by column

20  chromatography over silica gel (15-35 um) (eluent: DCM/MeOH/NH,0OH 94/6/0.5).
The pure fractions were collected and the solvent was evaporated. The oily residue was
crystallized from diethyl ether. The precipitate was filtered off and dried, yielding
intermediate 7, melting point: 138°C.

H
b) Preparation of intermediate § AN N

A mixture of intermediate 7 (0.0223 mol) and potassium hydroxide (0.223 mol) in 2-

25  propanol (100ml) was stirred and refluxed for 4 days. The solvent was evaporated till
dryness. The residue was taken up in MeOH while stirring at 60°C. The salts were
filtered off. The solvent was evaporated, yielding 6.5g of intermediate 8.

15



separated, dried (MgS™), filtered and the sol vent was evaporated. The
residue (0.3g) was purified by columm chromat ography over silica gel (15-40
m (eluent: DCM MeOH NH40H 92/8/0.5). The pure fractions were collected and
t he sol vent was 10 evaporated. The residue was crystallized from MEK and

DI PE. The precipitate was filtered off and dried, yielding 0.2g (58% of
compound 1, nelting point 186C. ExanplBs-B2 B2 Pre aration of, om"un4 2 1 w
~NH H A m xture of 1-(3- aninopropyl)-4-(4-ch|orophenyl)- 4- pi peri di nol
(0.015 nol) an% 1% c@loro 4 --qui nazolinone (0.018 nol) in

di net hyl acet a at 120C for 1 hour. The reaction

m xture was cool ed, dissolved in DCM and washed w th aqueous anmoni a. The
organi c |l ayer was separated, dried (MgSO4), filtered and the solvent was
evapor at ed. Théﬁﬂgéighe was purified by colum %hronatography over silica

gel (eluent: DENpirifipfof ¢drippurd2/ 8). The pure~ were collected and the
20 sol vent was evaporated. The reS|d spe . DIPS. The
precipitate was filtered off and dr NV&CUUW] 700) , yleldlng 3.72g (60%

of conpound 2, nelting point 178.4C. E%a | e B3 B3 PrPpargtipn_of
corgpourld 3 ] Ttermediatd 2 (A0P81S mobizod {-dhloty-2 zﬁetwlﬂnO)eﬂﬂﬂﬁ—thamhnoeqf medi ate 6

(0.0124 nol )5, i@soesTHREl) Rérehditel B 1008 FoMHonr, &Bﬂtaﬁﬂh@ﬁﬁbdﬂéﬂm&ﬁﬂa@ﬁﬂﬁt e (0.0373

nmol ) in DW 8Q @%ﬁﬁ@ t into ice water
and)stlrred gt %%%ﬁ@?g%ﬁ&ié%ﬁﬁ$d n?H§a¢@qﬂeo |tf’;1‘%L mas filtered
of f, -26- wash&PERt: ﬂ”%&gg Qn’(‘ezl PP Vs Vrag% ﬁ'é”e UA%ci pitate was

filtered of f amds Pl@f]ﬁ@@,coydmlcmpmgograpﬁgo‘(ezﬁ%a gdf(l céhpoueldens, rrel ting point
118C. Tabl e F- bOM/BESHNEROHOMROISN G8e fufctrackdk e c6iRakEshdaGoNelit igs t 0 one of
the above r?BE%@aBBJat@t? Tnd }esﬂiue whb crgstzﬁl 2GR d% Efhe I{r 1t’ateWaP 186C Co.

T(i)'scz; X B2 Biertd dit and ed yetaing Bl2g (59;&?8 potnd 1, meitmg point 186°l(::X [B3]; mp.

Example B2

. Cl
Preparation of compound 2 H
u\rN\/\/
q’/m} OH

A m]xture of 1-(3-aminopropyl)-4-(4-chlorophenyl)- 4-piperidinol (0.015 mol) and 2-

15 chloro- 4(1H) -quinazolinone (0.018 mol) in dimethylacetamide (5 ml) was stmed at
120°C for 1 hour. The reaction mixture was cooled , dissolved in DCM and washed
with aqueous ammonia. The organic layer was separated , dried (MgSOy) , filtered and
the solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: DCM/(MeOH/NH;) 92/8). The pure fractions were collected and the

20  solvent was evaporated. The residue was suspended in DIPE. The precipitate was
filtered off and dried (vacuum; 70°C), yielding 3.72g (60%) of compound 2, meltmg
point 178.4°C.

Example B3

Preparation of compound 3 mf\n’\/{i’ jp
N.

H20 (1:1)
25 A mixture of intermediate 6 (0.0124 mot), intermediate 8 (0.0137 mol) and potassium
carbonate (0.0373 mol) in DMF (80ml) was stirred at 60°C for 1 hour, poured out into
ice water and stirred at room temperature for 30 min. The precipitate was filtered off,



NF3 NNNH NH 11~ OO0 Co. No. 19; Ex. [31]; mp. 206.3C Co. No. 20; Ex.
Bl]: mp. 164.6C NHrv--Nx Ino- |h IS/IM Co. No. 21; Ex. [BI]; mp. 193C
Co. No. 22; Ex. [BI]; mp. 254C NH 11066111 Co. No. 23; Ex. [BI]; mp.
243.1C I~dl F | -~"N Nf(N-/Nr~/' Co. No. 24; Ex. [B1]:; nip. yj13333..6C
Cow. No. 25; Ex. [B1); nip. 27744...4C 11%/N~v Y~r1r N—~"S'NP _ O
II\IAl O.1120 (2:1) .C413404 (2:1); Coge.No. 26: Ex. - - - P31 1, m. 147.1C
Co. No. 27; Ex. [BI]; np 274co ONH | ~Y. | yINHCo No. 28; Ex. [BI]: nap.
119.5C Co. No. 29; Ex, m p.. 255.5C A NH Ni~iNHN HHN N N
0 C2H204 (1:2) Waﬁfé)W(‘&Wi‘fr a“é:&kew in Zgropaagne. fecm‘brate Hepfilleed off prdy. vy, 230C
[BI]: mp. 142Grd, piekingNi5g(76%) Micompeue-3, meltidg [hiot [EAC. H | . H2O (1:1): Co. No.
32 Ex. [Bl]: np. H2O (1:5): Co. No. 33; Ex. [Bl]: np 154C 190C F~v N~ NON
OO0ryry NO

Table F-1 lists the compounds that were prepared according to one of the above
5 Examples.

H C1
N H
x!:/\ m l NYNWWQ/
Sw} ; b :
N ° »
Co. No. 1; Ex. [B1]; mp. 186°C Co. No. 2; Ex. [B2}; mp. 178.4°C
H

~ N NS N
Soelearee

(]

H0 (1:1); Co. No. 3; Ex. [B3]; mp. 118°C

H H |
e | e
0

Co. No. 19; Ex. [B1]; mp. 206.3°C Co. No. 20; Ex. [B1]; mp. 164.6°C
F NH
H B
N Nen T
(T e GfFH J:@
H N—NH
Co, No. 21; Ex. [B1]; mp. 193°C Co. No. 22; Ex. [B1]; mp. 254°C

H H .
NWN&\/N\A/@ -
.

Co. No. 23; Ex. [B1]; mp. 243.1°C
NYWN@% YW% P
C%/NH NH F
Co. No. 24; Ex. [B1]; mp. 133.6°C Co. No. 25; Ex. [B1]; mp. 274.4°C
L " T
\'/N\/\/ | PS/NWN—%N)\@\
©:'r ¥ C:;(NH F
Q

H,0 (2:1) .C4H404 (2:1); Co. No. 26; Ex.
[B1]; mp. 147.1°C

CEP;&WNW%M CEN]:IH“WN&\(:%

9]
Co. No. 28; Ex. [B1]; mp. 119.5°C Co. No. 29; Ex. [B1]; mp. 255.5°C

Co. No. 27; Ex. [B1]}; mp. 274°C




HH.C2H204 (1:2) .H2O (1:2)Co. No. 34; Ex. --- - Co. No. 35; Ex. [B 1]; np.
>260C BI]; mp. 156CNN--1 01 NQOa F N . CZH2O4 (1:2) .HO (1:1); Co.
No. 36, Ex. . C2HZO4 (1:1); Co. No. 37; Ex. [B1]; np. B I]; mp. 134C 148C
N H o~~~ HY 101 | NNrN/N H HO (1:1); Co. No. 38, Ex. [B1]; np.
205C Co. No. 39; Ex. [BI]; np. 172C ,~ "~A~p T NTAN-y N I~v}IIIN _N
p~ijlviU NH N--NH H Co. No. 40; Ex. Bjd Co. No. 41; Ex. [B 1]; mp. 242.2C
HH NNYN N11 NH NN O HCoNo42Ex[EI]CoNo43Ex[Bl];m
D. 254C - 28 N N-N-G—N-A—NH—4y y — 18 _p Co.
No. 44; Ex. [Bl]; 1 9 No. 45 192.6C F
NH 0 ’k’\fi";@ 'E;EE]

Co. No. 30; Ex. [B1]; mp. 230°C

CaH,04 (1.2). H,0 (1:1); Co. No. 31; Ex.

[B1]; mp. 142°C

HN.
0/
(o]

O30

[ X
NH

0

.H;0 (1:1); Co. No. 32; Ex. [B1]; mp.
154°C

H,0 (1:5); Co. No. 33; Ex. [B1]; mp.
190°C

H
N.
‘/@—'/O(\/ \r)]j@
HN,
|
'

.C2H;04 (1:2) .H,0 (1:2)Co. No. 34; Ex.

[B13; mp. 156°C

Co. No. 35; Ex. [B1]; mp. >260°C

H
/\/N\r)‘l
T HN Cl
F e ©
H

H
Y
HN.
I
F N o)

i

. C;H,04 (1:2) .H;0 (1:1); Co. No. 36; Ex.

{B1]; mp. 134°C .,

. C,H,;04 (1:1); Co. No. 37; Ex. [B1]; mp.

148°C

R
NN

@ri;ﬁrﬁ“J O

o0

. H;0 (1:1); Co. No. 38; Ex. [B1]; mp.
205°C

Co. No. 39; Ex. [B1]; mp. 172°C

!

F
O ey
NH NH

Co. No. 40; Ex. [B1]

Co. No. 41; Ex. [B1]; mp. 242.2°C

N
H

Co. No. 42; Ex. [B1]

Co. No. 43; Ex. [B1]; mp. 254°C




.HCl (1:2); Co. No. 46; Ex. [B1]; nmp. -_--- 253.8: Nm Ir- NV.~N-..dN
Nai N, ~N~~N NH O '~\ ~ IINO OR (B-CIS); Co. No. 18; Ex. [B2]; np. Co. No.
4;: EP 669919 145.8C O NH, 1~ NH~l Ily+l | NHZ OH Co. No. 5; EP669919
(CIS); Co. No. 6; US 5374637 HNH, HO,~ HI NH N, ~N4 | "LvN-~i N NNH p
N Co. No. 7; EP 885190 Co. No. 8; EP 669919, US 5374637 H NNx N H NHy C
Co.No. 9, US 5374637 Co.No. 10, EP 669949 N O ON yN-"NH blH OH Cl Co. No.
11, EP 669919 Co.No. 12, EP 669919 -29 N'~Nlylol M~ N OH C Co.No. 13, EP

669919 Co. No. A4—ER-669919+tp——t=tz"=N-yH-Ly—N-NE—H-N-N

I/\N/\/ﬁ N “ Nu,
N\) mv\gJ:j/ rx(“n\/\/w\-f\/ﬁ
m O:(N o}
H OH
H,0 (2:1); Co. No. 45 ; Ex. [B2]; mp.

Co. No. 44; Ex. [B1]; mp. 172°C 192.6°C

0

F
H
N\/\N
I NH

HCI (1:2); Co. No. 46; Ex. [B1]; mp.
253.8°C

1 1

g NE,
C%NH . 0 o O;/N o ¢
CH
(B-CIS); Co. No. 18; Ex. [B2]; mp. _
145.8°C Co. No. 4; EP 669919
N\/\/\
ol N«%? Vwér*@)
Co. No. 5; EP669919 (CIS) Co. No. 6; US 5374637
Nty NH,
H
N N\/\N4§‘7\/°
CCx ellle s ane L
0
Co. No. 7; EP 885190 Co. No. 8; EP 669919, US 5374637
H
N H
T, | corted
-~ 2 Z NH,
0 Cl i b
Co.No. 9, US 5374637 Co.No. 10, EP 669919

1
H
OH Cl

H

Co.No. 11, EP 669919 Co.No. 12, EP 669919




Cl ON~~\jr. v "HNH2 C91 C Co.No. 15, EP 669919 Co.No. 16, EP 669919
CIN~I"~N~N N Co.No. 17, EP 669919 Pharmacol ogi cal exanple 5 In vitro
Scintillation Proximty Assay (SPA) for PARP-1 inhibitory activity

Compounds of the present invention were tested in an in vitro assay based on
SPA technol ogy (proprietaryko Amersham Pharnacia Biotech). In principle,
the assay relies upon the well establisped SPA technol ogy for the detection
10 of pol y(ADP-ri bosyl )atl on of biotinylated target prot eins, i.e histones.
This ri b08y| attromr—ts—irduced—ustng—ntckedDNA—actt+vated PARP, —enzyne and

[ 311] - ni coti narni de adgni ne din idg ([3H] - NAD) as ADP-rihosyl|{ donor. As
i nducer of PARP- ‘f'm/‘aét‘tym d . tHis, 25 ng
of 15 DNA (suppl l.”Si gma)owas sol Ve g5 m DNAse (j20 mMm
Tris-HC1, pH 7, 4; 0.8 ng(m BovineaSerum Al bufin (BSA); 5 nmM MyCl4. 6H20 and

1 MM KC) to Fgfnch B No, IINEP geopd UTT ON [(TTOT N3, 13, BPsddoRTT ) Wes added.

After an incupatiom ol 90 at 37 C | the TeactTom was t Tatjed by
adding 1.45 g NaCl, fallowed byga ther incubation a(t/58 15 mn.

The reaction nj xt VAS CeehE i de a,wgﬁ%
respectively 1 & hours agai Nyt § 2 MK de agai nst
1.5 1 of 0.01 MKC fbr 1.5 and 2 K respectlv The m xture al i quot ed

and stored at 20 C ddingt pipesedodiog/ m, |type Hc&No,su;pgts@pig Si gna)| were
bi oti nyl at ed using the brotrnyl atl 0 k| t| of Anersham and Stored alli quoted at

- 20 C A -30- stock sol ut i o /[/m SPA pol y(vinyl toluene)l (PVT)
beads (suppli efc PBS. A stock sol ution of [|3H]-NAD
was nade by adhl 4220 p1 of [3 - (0.1 nCi/m, supplier: NEN) to 6 ni

i ncubation buffer ( mM__Tris/HC, pH 8 0.2 oMDIT, 4 oM MCI2).| A

sol uti on of 4 [1M NADCeNep}l, EB6699% Roche)l was made in i ncubation buffer (from
a 100 mM stock solution in water stored at - 20 C). The PARP-1 enzyne was
produced using art known techniques, i.e. cloning and expression of the
protein starting fromhuman |iver cDNA. |Information concerning the used
protein sequence of the PARP-1 enzyme including literature references can be
found in the S a al se under primary accessi on nunber P09874.

Bi oti nyl at ed

PA) for PARP-1 inhibitory activit
Compounds of the present invention were tested in an in vitro assay based on SPA

In vitro Scintillation Proximity Assa

technology (proprietary'to Amersham Pharmacia Biotech).

In principle, the assay relies upon the well established SPA technology for the detection
10 of poly(ADP-ribosyl)ation of biotinylated target proteins, i.e histones. This

ribosylation is induced using nicked DNA activated PARP-1 enzyme and

[*H]-nicotinamide adenine dinucleotide ((*H]-NAD") as ADP-ribosyl donor.

As inducer of PARP-1 enzyme activity, nicked DNA was prepared. For this, 25 mg of
15 DNA (supplier: Sigma) was dissolved in 25 ml DNAse buffer (10 mM Tris-HCI,
pH 7.4; 0.5 mg/ml Bovine Serum Albumine (BSA); 5 mM MgCl,.6H,0 and 1 mM
KCl) to which 50 1 DNAse solution (Img/ml in 0.15 M NaCl) was added. After an
incubation of 90 min. at 37 °C, the reaction was terminated by adding 1.45 g NaCl,
followed by a further incubation at 58 °C for 15 min, The reaction mixture was cooled
20 onice and dialysed at 4 ° C for respectively 1.5 and 2 hours against 1.51 0of 0.2 M KCl,
and twice against 1.5 1 of 0.01 M KCl] for 1.5 and 2 h respectively. The mixture was
aliquoted and stored at ~20 °C. Histones (1 mg/ml, type II-A, supplier: Sigma) were
biotinylated using the biotinylation kit of Amersham and stored aliquoted at — 20 °C. A



10 histones and PVT- SPA beads were m xed and pre-incubated for 30 mn. at
room tenperature. PARP-1 enzyne (concentration was | ot dependent) was m xed
with the nicked DNA and the m xture was pre-incubated for 30 mn. at 4 C
Equal parts of this histones/PVT-SPA beads sol ution and PARP-1 enzyne/ DNA
solution were mxed and 75 1| of this mxture together with 1 Al of conpound
in DMSO and 25 | of 15 [3H -NAD was adged per well into a 96-well
mcrotiterplate. The final concentrations in the incubation m xture were 2
pg/m for the biotinylated histones, 2 ng/m for the PVT-SPA beads, 2 g/n
for the nickedsPrigolHer ¢dPQme/m! SPA polyfvipy faens) 7V heads Gpmiber] enzynme. After

i ncubati on of tAershim)twas madedn PAS Antaak schition of{TH]tNATY evaaiadeshy atidieg  r eact i on was

concentrati on SaRPLERRAD oA el ALT NER) b3 bt LG nbd T %

[ . . .
sedi ment for a%n%}gggsﬁggmnﬁf%é@ ﬁgg}ﬁ%@gf?g@dﬁgﬁa(supp er:
TopCount NXT'S" ' Bpehekwisanady igincylbatipn hufer{from g 180mMistorkysolujian ingeateptered #x pr essed as
counts per m RQOEC)(THePARPHeNzyeR A pxdiedd ump bt kioom techliquel, Carloaingpi ng PARP- 1
enzynme and DVR() bORH bt GOPBRM Uhing Aok haiMh IVACBRAL infiimbtloR BsRidihHd DMBO but
no PARP- 1 25 gtlnzgege [ CO o\tfeg}dh)épggﬂlsa es fﬁcolntt al ni n PARP—% enzynme and
compound  di ssOI*VEG P e"'l:_if’/ﬂ%g)qce ] f’%gg‘&}“&ﬁ‘f B TR TERSEUARES t est ed were
di ssol ved and fap@igitheaiwiss-Prjdetphaye ugdar peinagty pogespvismymbeiPOP8 HsBiotinyletednce,
conpounds W&r e hisesdsasd BNT-8PA baadsvedd hiaéd ad pad-induBatBdMor 3hain. 4t Flemc onpounds
showed acti Vit Yenfbrathd: BARP- el QR ol BN R fo lependiRPwiiRHEdWAGHRI N the
corpounds wer e L esiadh 2l GoNCENLalL aR%.20 bep ugen Ml 2Mand dah In each
test, the blank Value Was Supt'ract BaFrom EE R contrarand t he sanpl e
val ues. The cofisiopsPYdmbiiderds selwion arddup Rfaksnagne/ IBMrenlytion geymixed aed i vity. For
each sanpl e, t ligpftimtixofe togetenvds 1gx pif @spanid aDMSPerd2snd afge of the nean
cpm val ue ofs t e &AM had fidedY2ERIARE R OB WeRRrotitdpifle. Th aPconéaRaieRt r at i on of
the drug, needg é&Jb%%“%%‘xt&r@%cﬁt%'?@‘mjrfo?p%mﬁ "i“iédh‘{s'tén%{ E?néﬁn%r% the control )
were 35 conput ed USi ng Fihear rn é“ pol ation Petetn thé Xperinmental points
just above andFVESFHReIdne Heimidprthapigked PRA agdpetween B fne/al B¥the est compounds
are expressed E3RPilEByymetAfer inpubgtidniof the Inpgury fof Lieminf at rdoen teiifetwalthae) . As a
reference conpeutifin wadmificdIby Bidg 180 piap HMBADMnG@ubisn bitel @dad to validate
the SPA assgy. c&@&t&@oﬁ%%ﬂ)&?%%ng showed inhibitory activity at the

I on o )

initial test concentrati see Tabpel -2{3. 5 1Inpwvitro filtration
assay for PARPIRC et aipyecde scipepy o it Iie: B PRIRRTHFEEEHP 2i nvention were
tested in an i FonGoun®yXI ' (Hegltard for seintidlytion seuating, majues were expressed as counts

per minute (cpm). For each experiment, controls (containing PARP-1 enzyme and

DMSO without compound), a blank incubation (containing DMSO but no PARP-1

25 enzyme or compound) and samples (containing PARP-1 enzyme and compound

dissolved in DMSO) were run in parallel. All compounds tested were dissolved and
eventually further diluted in DMSO. In first instance, compounds were tested at a
concentration of 10°°M, When the compounds showed activity at 10° M, a dose-
response curve was made wherein the compounds were tested at concentrations

30  between 10°M and 10" M. In each test, the blank value was subtracted from both the
control and the sample values. The control sample represented maximal PARP-1
enzyme activity. For each sample, the amount of cpm was expressed as a percentage of
the mean cpm value of the controls. When appropriate, ICso-values (concentration of
the drug, needed to reduce the PARP-1 enzyme activity to 50% of the control) were

35 computed using linear interpolation between the experimental points just above and
below the 50 % level. Herein the effects of test compounds are expressed as pICsy (the
negative log value of the ICso-value). As a reference compound,



PARP-1 activity (triggered in the presence of nicked DNA) by neans of its

hi stone poly (ADP-ribosyl)ation activity using [32P]-NAD as ADP-ri bosyl
donor. The 10 radi oactive ribosylated histories were precipitated by
trichloroacetic acid (TCA) in 96-well filterplates and the incorporated
[32P] neasured using a scintillation counter A mxture of histones (stock
solution: 5 ng/mM in HO, NAD (stock splution: 100 mMin H20, and

[32P] -NAD in incubation buffer (50 mm Tris/HC, pH 8 0 2 MM 15 DIT; 4 nmM
MyCl2) was made. A nmixture of the PARP-1 enz pg/m) and nicked
DNA was al so metfEinerhgs naphthaligrideyias ‘M@%Pé(ﬁ‘*ad@é(?‘e Ad‘és%rrr%’éﬂeq nthe invitro
SPA for PARE-1 dompdupdstsbewedamititoiytaytivitBavienniyfal festoenqohtratifn ¢fHe”° MARP- 1 enzyme/ DNA
m xture togetherpmzf.h 1 ul of conpound in DMSO and 25 Al of

hi stones-NAD /[32P] - NAD mi xture was added per well of a 96-well filterplate

20 (0.45 pm _supplier MIlipore). The final concentrations in the incubation
m xture were WMMMfN the NAD , 200 gM (0.5 O
for the [32P] NAD and 2 jig/m for the nicked DNA. Plates weie incubated
for 15 min. cdir@@lmdwf r@&dﬁrﬁerﬁ&dw&@%st&ﬁﬁ% annmmnb,e;smy@@&@ﬁiby t he

addi tion of 10 11 E@Q@gé‘erc%%% presF ce B%(JASQ €ans fI ifs %Qtogef 0 pl

ice-cold BSA salu |on YR Praction was al l owed to

precipitate forpob’dAP?ﬁ osypatign E?“éi‘t‘ﬁ)“s’dﬁétpéé‘] ?S@QPMWOTPT ™ered. The plates

wer e subseql@ntrhdioanias inibekylatet histofies were arehipitatddiby trichlotoacsfic 481 (WCAL®  cold TCA, 1

M of 5 %ice oglwTifépRisant titlineipofedPFiMcalred AP lORRNRAG dier Final ly 100
It] of scintillation solution (M crosci nt 40 Packar d) was added to each

wel | and the plates were trgnsferred to t NXTTh 0gsuppl i er: Packard)
for 30 scintil [&P*Ee Loispngs ﬁ(’%ﬁﬂwf’éi%‘@%’% Oéyﬁpeé%"élﬁl iogdiht s per minute

(cpm). For eachmMéxiahiane HiP)-NaGY i indubatio buffeaisaimdg TEMEEL, tH &92m¥ and DVBO
Wi t hout conMpOUIBIPT; 4 eaM Pig@Djwds Rt AtmhiRBre CEMOPL ARPLUL Biety VBQ Toyde/mil0anPARP- 1 enzyme
or compound) am%keéﬁz@mv%al{o%raaaﬂm,agdﬁﬁﬁwag maé%&%e&&gge% di ssol ved

in DVBO) were r ested were ved and

n.in
eventual |y furt#’ forcP‘ATl%f]e’dh‘P‘FP”tﬂ\?B@y %ﬁgeqt)hfu\felﬂllg ounds were
tested at a cormisntetegetherwidfl Ldgf@NPOW@rDMﬁéand@éwafunds shovved activity at
10"5M a dose- ratpesis LD Y PLADA fmixiBel®as\abd e périvell ldLa 9GowdIepiee Wwer e test ed at

\?\g;‘cgﬂ;[ ?;'C?gz (f@@i Mﬁ%ﬂﬁl Qr"ﬁMp%Rg t’l‘?fonﬁ MondeRtr351n ¥h€§kubaﬁ$ﬁ§mxt§% %emcgzh ‘C’)f" ue
FrgiPt Offs,ﬁ(&ﬂ g?filif;bé‘\[gc%eqom > “Igéfor glﬁch sanpl e, the

sanpl e represe
anmount of  cpmBENARnd 2guelin! fas the nisked 8. Rjatesoverdtipabsiedfor Spminahl ue of t he
controls. Wien ro@pempgitire i thd r€ton/ads tiehinftedyaRdddaision ar10@ficd dokl dr ug, needed

to reduce the RYRRTEA followed by the addition of 10 ul ice-cold BSA solution (1 % in H,0). The
25  protein fraction was allowed to precipitate for 10 min. at 4 °C and plates were vacuum

filtered . The plates were subsequently washed with, for each well, 1 ml of 10 % ice
cold TCA, 1 ml of 5 % ice cold TCA and 1 ml of 5 % TCA at room temperature.
Finally 100 pul of scintillation solution (Microscint 40, Packard) was added to each
well and the plates were transferred to a TopCountNXT™ (supplier: Packard) for

30  scintillation counting and values were expressed as counts per minute (cpm). For each
experiment, controls (containing PARP-1 enzyme and DMSO without compound), a
blank incubation (containing DMSO but no PARP-1 enzyme or compound) and
samples (containing PARP-1 enzyme and compound dissolved in DMSO) were run in
parallel. All compounds tested were dissolved and eventually further diluted in DMSO.

35  In first instance, compounds were tested at a concentration of 10°M. When the
compounds showed activity at IO'SM, a dose-response curve was made wherein the
compounds were tested at concentrations between 10°M and 10°®M. In each test, the



5 enzynme activity to 50% of the control) were conputed using |linear

i nterpol ation between the experinental points just above and bel ow the 50 %
| evel . Herein the effects of test conpounds are expressed as pl C50 (the
negative |l og value of the |1Cso-value). As a reference compound,

4-am no- 1, 8-naphthal i mde was included to validate the filtration assay.
The tested conpounds showed inhibitory ggtivity at the 10 initial test
concentration of 10-5M (see Tabel-2). In vitro Scintillation Proximty Assay
(SPA) for TANK-2 inhibitory activit npounds of the present invention
vwere tested in BRTKVHUE A sePradeddpmpo g’é@%ﬁ’%ﬁﬂmﬁséﬁﬂﬁﬁﬂl%fhﬁm“w INi Fl ash

pl ates (96 or 38dpleepiedented BatimalPARReptyme atthvay. Foscagh samplieghe anpont oSPA

technol ogy for %ﬂ%a@%ﬁé@&ﬁ%&kemt B%@ﬁéa\i@ﬁ@?alﬁéd?%)éb:)@k' WhenOf TANK- 2
protein using [ r g _naﬁlng ﬁdo el atglolnn i nuc t| duce(tLWD*) as

ADP-ri bosyl donor. P/ﬁ sk Utro 15 gr{i& by adding 64.6
| of [3H]-NAD Peympactiygy F?éoi%rﬁft e§m&feh) VR cormlferéuuﬁn@r%rwwraﬂepona 7 itl

NAD- st ock ( 10. 7etvivkn the expaiineatal poirjusCabovesang pélowe the R tHevel. tHereliB88. 7 Al assay
buffer (60 MV Tyesd d’flgstcoﬁbbu?tdﬂare& RssBMs I, (e nE@AlM]% Palue oﬂ?x@ TANK- 2 enzyne

was produced as;-d e assa r. together
with 11 of cosIC VAl gsﬁ?fé’("}“‘!éﬁémé‘i%gm % ér\ﬂﬁﬂﬂhﬁ%}ﬂtﬁ’s W H‘u%e% % of TANK- 2
enzyne (final c"GFR?@ﬁ‘Eerfﬁ‘ﬁnﬁhaseayg/Tm tpstesremppyads hoyeed "\Ré’l“P'ylaﬁt"BY%{“?S 96- wel |

Ni - coat ed f I@&shniphlsseofdeatraipmofEDd e TAEERr | ncubati on of the mixture for
120 min. at roomtenperature, the reaction was term nated by adding 60 At
of stopsol uti on, . . . RIS covered with a
pl ate sealer a intillation
counting. Val ud<Lmpaynds ehihspesent fpvepdion wesg fspted in a inyfrg 3658 PasgARP SPRor  each
experiment, cortohudlegy (ith Mt Elashi phates T9K384 vetixyme 30 and DMBSO wi t hout
compound), @ blxap;kncipnu;tubastsmaleeﬁmisajw&cm@lo@mhbuétecﬂ&&ANK- enzyme or

conmpound) and s; §§Mf Q‘ﬁf ]ﬂg TANS oA [33{11(30&91 ghgmmdl ssolved in

DMVSO) were run oungs tested were sso ved and

eventual | y furt ’idFﬂ '?°Fr‘" P15t i nstance, conpounds were tested
at a concentration of 10-5 M V\hen t he conpounds showed activity at 10's M
a dose 35 respaseckesliticn oNEEH]-NADENADE £ infdetblh @ddirea G oS Ny AD t @st ed at

concentrat i gois m:%l&h"!%g‘;ﬁe@e&%m@) ah@a M NAb- &@&*&1 , stbBfarRbgRK val ue was
subtracted from el ,g ol tg &{“’Q ontrol sanple
represent ed max¥ t°2l 2{; sy @P‘%ﬂ) Clg tgi e, the anount
of cpm was exprﬁerBMééB% The BANEShagRs ws$ produged qfféﬁfnﬂl@ém FBI238W63f. 60 We control s.
VWhen appr opri atof assdyGaflery@dpdiRs witic DAIGE dnfpatridenDIISO, 20 ul of [*H]-NAD*NAD
and 20 pl of TANK-2 enzyme (final concentration 6 pg/ml) was added per well into a
25  96-well Ni-coated flash plate (Perkin Elmer). After incubation of the mixture for 120
min. at room temperature, the reaction was terminated by adding 60 ul of stopsolution
(42.6 mg NAD in 6 ml H;0). The plates were covered with a plate sealer and placed in
a TopCountNXT™ (Packard) for scintillation counting. Values were expressed as
counts per minute (cpm). For each experiment, controls (containing TANK-2 enzyme
30 and DMSO without compound), a blank incubation (containing DMSO but no TANK-2
enzyme or compound) and samples (containing TANK-2 enzyme and compound
dissolved in DMSQ) were run in parallel. All compounds tested were dissolved and
eventually further diluted in DMSO. In first instance, compounds were tested at a
concentration of 10> M. When the compounds showed activity at 10° M, a dose-
35  response curve was made wherein the compounds were tested at concentrations
between 10°M and 10®M. In each test, the blank value was subtracted from both the
control and the sample values. The control sample represented maximal TANK-2



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 5 below the 50 %1level. Herein the effects of test conpounds
are expressed as pl Cso (the negative |og value of the |IC50-value). As
reference conpounds, 3-am nobenzam de and 4-ami no-1, 8-naphtalin de were

i ncluded to validate the SPA assay. Herﬁl n the assay was described using
96-wel |l plates. In the assay using 384-Wel| plates the sanme final
concentrations were used and vol unes were adapted. If 96-well plate results
were 10 avai | abizgmt rggiey. Fesuadhtssmpie the ammnpofpomatagek pressed atd percBntagebher w se t he

][elsgl ts fromtthﬁmA mvvaiukomééoﬁu@sswnawo nﬁ@@%@val@@ﬁh@szua@@ﬁmgxgg '1 nTX}\I E( rg
| er in vitr a -
| G50 Pl C50 cgi‘i%“’ %edf{{%%‘}‘)‘c S'EA“E@% a"%‘é"y‘ﬁ%gyé’?go?“?‘pg“rﬁ 5.438 6. 144
<5 5 5. 579 6 ¢aaputed usigg laieaswm%amhetw&n experipentyh poinig jugt apovp ang 5 576 8. 272
<5 11 <5 52 &8ow b356% levibHetbin the Zffects of 68t comBotbdsGueA gresstd as PACsH(1R04 7. 498 <5

20 5.276 6. 171ne%§tive Vatué A ICRARIUED As L%x%reﬁce%%ﬂapgungs’?ﬁm%ngge%zang& ard 095 6. 163
<5 24 5.305 6

4- arrn5r10 ,3-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

10 available these results were incorporated in Table-2, otherwise the results from the
384-well plate assay were shown.

Tabel-2
Compound | in vitro filter o \gtsr:a?,PA n ‘ggga?’PA
No AR PARP-1 TANK-2
pIC50 plC50 piC50
1 8.11 <5
2 6.012 6.876 <5
3 6.272 5.753
4 5.438 6.144 <5
5 5.579 6.195 <5
6 5.563 6412 <5
7 5.464 6.228 6.127
8 5.676 6.272 <b
11 <5
12 <5
13 <5
16 <5
17 <5
18 5.345 6.072 <5
19 6.204 7.498 <5
20 5.276 6.171 <5
21 6.284 7.593 <5
22 6.331 7.334 5.073
23 5.595 6.163 <5
24 5.305 6.105 <5
25 5.635 6.721 <5
26 5.789 6.372 <5
27 8.373 7.3563 5.099
28 555 5.827 <5
29 5.333 6.105 <5
30 7.491 6.1




n vitro SPA

25 5.635 6.721 <5 26 5.789 6.372 <5 27 6.373 7.353 5.099 28 5.55 5,827 <5
29 5.333 6.105 <5 30 7.491 6.1 -34- Conpound in vitro filter |
in vitro SPA assay assay assay No PARP-1 PARP-1 TANK-2 1C50 P

7.405 <5
7.816 <5
42 5.048
6. 637 <5
radi osensiti zati on

38 6.373 6.27 39 8.003 <5 4
6.075 <5 43 7.908 <5 44 7.53;
The conpounds can be

4.

| C50 pl G50 31

32 7.345 33 7.458 6.028 34 7.664 35 7.971 36 7,965 <5 37
5.649 6.492 <5 41 6.263 7.352 <5
<5 45 5.516 6.647 <5 46 5.729

PARP-1 activity in cancer cell

radi osensitization test.

further evaluated in a cellular chenp- and/or
assay, an|assa basur i nd invirb BPA 1 jom vab sendogenous
acsof"i)()r{f%g QV'Pojét\?'g ntrﬁ sbdyy i amsim Vi VO
5 -35%- GAl M5 8arPA GO of f lal (1),
el S I R

31 7.405 <5

32 7.345

33 7.458 6.028

34 7.664

35 7.971

36 7.965 <5

37 7.816 <5

38 6.373 6.27

39 8.003 <5

40 5.649 6.492 <5

41 6.263 7.352 <5

42 5.048 6.075 <5

43 7.908 <b

44 7.533 <5

45 5.516 6.647 <5

46 5.729 6.637 <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

lines and eventually in an in vivo radiosensitization test.



R2 Z-- NG 6al kanediyl-Nl "N R W N,. \J3 5 R the Noxide fornms, the
phar maceutically acceptable addition salts and the stereo- chemcally
isoneric fornms thereof, wherein | O the dotted |lines represent optional
bonds; X is >N or >CH- -N- is -NC(O=:- or -N=CR-, wherein R 4 is hydroxy;
15 L is a direct bond or a bivalent radital selected from-C(O-, -C(O-NH,
-NH, -C(O-Cl. 6al kanediyl-, -C(O-0C -6al kanedi yl - or -Cl. 6al kanedi yl -

Rl is hydrogen, halo, G _6alkyloxy or Cl"balkyl; 20 R2 is hydrogen,

hydr oxy, Cl" 6a| kyl oxy or am nocarbonyl; when X is substituted with R2 than

R2 taken to&dt Swith -L-Z can forma bivalent radical of formula 25

-C( O - NH CHz- NRl (a-1) wherein RlO |s phenyl; R3 is hydrogen, or

C1- 6al kyl oxy; mﬁotﬁﬂ‘o@%rnﬁﬁf@ a radical selected from36- 0 CN JIB

5 0 NRs N-R (bl (b-3) (b-4) SHNOS5RI N~/ NNHI N, RS R
RZ

Z—1—X N C,salkanedi l-NH_l
\ / 1-6 y
\‘Y

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- or >CH-;

15
L is a direct bond or a bivalent radical selected from -C(O)-, -C(O)-NH-, -NH-,
-C(0)-C,.galkanediyl-, -C(O)-O-C_¢alkanediyl- or -C,.salkanediyl-;

R'is hydrogen, halo, C,salkyloxy or C,salkyl;
20
R? is hydrogen, hydroxy, C).¢alkyloxy or aminocarbonyl;
when X is substituted with R? than R* taken together with —L-Z can form a bivalent
radical of formula
25 -C(0)-NH-CH,-NR '°- (a-1)
wherein R'’is phenyl;

R’ is hydrogen, or Cj.alkyloxy;

Z is amino, cyano or a radical selected from



(b-5) (b-6) (b-7) (b-8 RS RS RS N Y, Yy, NSNOO~-NHS5 (b-9) (b-10)
(b-11) wherein each R5, R6, R7 and R8 is independently selected from
hydrogen, halo, amno, Ci-6alkyl or C 1-6al kyloxy. 10 2. A conpound as
claimed in claiml wherein L is a direct_bond or a bivalent radical selected
from-C(O-, -C(O-N+, or -C(O-0GC -6fkanediyl-; R2 is hydrogen,

hydr oxy, or Cl.6al kyloxy; Z is a radical selected from(b-3), (b-4), (b-5),
(b-6), (b-7), (b-8) or (b-9); each R5, R6, R7 and R8 is independently

sel ected from hydrogen, dalo, amno, Cl-6alkyl or Cl-6alkyloxy. 15 3. A
conmpound as claimed in g aim1 or 2 wherein L |§ a direct bond; R is

hydr ogen, h ogﬁr Cyaal B ?3 s hydrogen; Z is a radica
selected fr i §]independently selected from
hydr ogen or ha 20 :

wherein the conpound |s e ected fron1cq?Bomﬁds No. 35, No. 36 No. 39, No. 1

and No. 43. (1090 \ 0 NNOFYUN'N 0 H11 Conpound 35 Conpound
36 5YN"Y\Norr1/NHN\N~CNHNNI/ NO/NNO Conpound 39 H
Compound I ~ Hr N\/NYN I \' N~ HN
/J N———NH | N. s
R
(b-3) (b-6) (b-7) (b-8)
/RS
\(Q \‘/Q F
N—s+ N—-0 NH
5 (b-9) (b-10) (b-11)

wherein each R®, R®, R” and R*is independently selected from hydrogen, halo, amino,
Ci.salkyl or Ciealkyloxy.

10 2. A compound as claimed in claim | wherein
L is a direct bond or a bivalent radical selected from -C(O)-, -C(O)-NH-, or
-C(0)-0-C,.salkanediyl-; R?is hydrogen, hydroxy, or C,.salkyloxy; Z is a radical
selected from (b-3), (b-4), (b-5), (b-6), (b-7), (b-8) or (b-9); each R, R®, R” and R®
is independently selected from hydrogen, halo, amino, C;.galkyl or Cy.¢alkyloxy.
15
3. A compound as claimed in claim | or 2 wherein
L is a direct bond; R' is hydrogen, halo or C,salkyl;
R? is hydrogen; R? is hydrogen; Z is a radical selected from (b-5) or (b-7); and each
R’ is independently selected from hydrogen or halo.
20



N.N O H Conpound 43 10 5. A conpound as clainmed in any of clains | to 4 for
use as a nedicine, 6. A pharnmaceutical conposition conprising
pharmaceutically acceptable carriers and as an active ingredient a
therapeutically effective anmount of a co¥pound as claimed 15 in any one of
clains 1 to 4. 7. Use of a conpound as ctd@inmed in any one of clains | to 4
for the manufacture of a nedicanent for the treatnent of a PARP nedi ated

di sorder. 20 8. Use as clained inclaim7 for the manuf acture of a

medi canment for the treat dlat di sor der

ol mad 1 &1 o GMPRIERS GRS i {1 b ABEh S O BEORHE S BRETTOFh | on
25 10. Use as @hdjoBds N6.36| Mbmel Nax 38, Woer endiNbh43.t r eat nent i nvol ves

radi osensitization. -38- 11y A conbi nati on of a corrpound HS claimed in any
one of claing\to i thal p S
preparing a
i nternediate of a (I1)

formul a (1(h) thereln L' is -Cil- 6a|k§ne-|ngNH- and both dotted lines can
be a bond, in a’ rggctl%%slnert sol vent and w th dohguaddi tion of an
appropri ate base, RIPRITWN Z-L--X NG _6al kanediyl-NH, + Y ~j R NAY
(1) R3 (I11) R2 Z-L- Y N-Cldalkanediyl-NHYNi R N~Y 3 10 (1) R with
t he varigbles as defined in claim1.

|/\N/\/ \H:Q N/\/E\]/
HN
| | Cl
N’N @:—’/ 0]
H

Compound 39 Compound ]

AN

N\/) HN
| ] |
_N
N 0

H Compound 43

10
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
1S in any one of claims | to 4.

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.

20 8. Use as claimed in claim 7 for the manufacture of a medicament for the treatment of
a PARP-1 mediated disorder.

9, Use as claimed in claim 7 or 8 wherein the treatment involves chemosensitization.

25 10. Use as claimed in claim 7 or 8 wherein the treatment involves radiosensitization.



13. A compound of formula H ~~ NN-~NC Y Y NHOH O 15 the N-oxide, the
phar maceutical ly acceptable addition salts and the stereochemcally
isoneric forns thereof. 14. A conmpound of formula & HNH2 NNNY N N O O
OH 20 -39- the N-oxide, the pharmaceutically acceptable addition salts and
the stereochemcally isoneric forns thet®of. 15. A compound of formula 5 F
H~ NYNN / NH O O the N oxide, the pharnaceutically acceptable addition
salts and the stereochemcally isoneric fornms thereof. 10 16. Use of a
conmpound as clainmed in any one of clains 1 to 4 and 13 to 15 for the
manuf acture of a nedi canent for the treatnent of cancer. 15

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

chemotherapeutic agent.

5 12. A process for preparing a compound as claimed in claim 1, characterized by
reacting an intermediate of formula (II) with an intermediate of formula (III), wherein
W is an appropriate leaving group, with the formation of a compound of formula
(I-a), wherein L'is -C.¢alkanediyl-NH- and both dotted lines can be a bond, in a

reaction-inert solvent and with the addition of an appropriate base,
RZ

/N W _N
Z—1—X N—C, galkanediyl-NH, + \r I N

(n (1)

> 7| X/__\N Ik NS
> —— — C, galkanediyl-NH—*"
\__/ 16 _"N']. :@ R!
Sy \

3
10 ) R
with the variables as defined in claim 1.

13. A compound of formula
H

NH OH
0

15 the N-oxide, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof.

14. A compound of formula
Cl

H NH,

N N_~_N
-

H
N

OH
20



-39

the N-oxide, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof.

15. A compound of formula

F
QT/ \V/A\N
NH

0

o
the N-oxide, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof.

10 16. Use of a compound as claimed in any one of claims 1 to 4 and 13 to 15 for the
manufacture of a medicament for the treatment of cancer.

15





