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may al so becone depleted. It has been reported that
PARP activation plays a key role in both NVDA- and
wOoioagesasd neurotoxicity. This has been denonsPCHEPRIOH/053034

cortical cultures and in hi ppocanpal slices wherein
prevention of toxicity is directly correlated to PARP

i nhi bition potency. The potential role of PARP

inhibitors in treating neurodggenerative di seases and
head traunma has thus been recogni zed even if the exact

WECi’Ih&:EHcﬁ Wi@h t@6hdrRPrdias TeRnetHepHEBRNdiey Btdat(ERIF-1). These

| n j {nl@)ﬁgrec'#er%% E’Bgnml%?t o?réétﬁg %&Jnggﬁteg Aw_nenosef ar ct

S|z€’ﬁﬁﬁ§%§“H§Kﬁschen1a and reperfusion of the heart
or skeletal nmuscle in rabbits. In these studies, a

i: ?gheeof'twrﬁtfrfne %ggag@fugéé)@gbﬂglg%ﬁ@ RARTA BB ribdsG1afiBH &?@ﬁm Human
pet BPE-RATERPER s S Sae Srsie a4 Hafloe pojsg e and

nf aFRI-2.STREe2 prategth ehrprogsome B -an@ FRFihreduéates tedomere length. ADP-
di hiisbe @360 SiaHas R labiliey ok TRE- 118 b8 )o telaﬂl@ﬁmNAPﬁﬁ%Dpo ly-ADP-

( Soislop of PREGSHALOIRT 1rih 6 1Bimdlee HIERAL APLE FimAiE

resu
(5 hafompiereng ﬂ]r‘i’l“"lﬂc‘feésr@ (ypRrese- P TsE hfe W’é‘lﬁ‘é‘?%ﬁs a 1-"051“"e
i scleagdatoref bebametre lewgth. sqblewing sioogatipmpfithgtelofmesk by ©loalerase.
muscl e ti ssue. PARP activation can al so be used as a

neaﬁfﬂ{n?gntﬂé ?Q@%%ﬁons a tngut?dqg PAEH ra?1E1 oﬁ)leccl?lgll lAlﬂl:I T is its major

res
i ndiqledn Eacuhrare@g BNétr%mmbé ARPrraoo Rlatian pectBesefgre co-ordinating a
15t i mnibat ofMNA repggpdicing Axygeil dof BARP peaddneNADA ey¢loi d

RI— Pdi & “fdaﬁﬂ decline. Extensive PARP act%vatl(l)qn lgads to severe depletion of NAD m
nme I r diné
N ARSIy Gl Y R e hADE 1o
( MPPsUjts ingHrpRidh tuov er ratp (e DALY ADRL e bed & fermedcblﬁ diicklpns
s uCdegasedtyitkodnstiAltiZ bl astie pdyADPaitHes) @ndotﬁa[rolesmn{@,

2(‘;il St%@eﬁ%r W Fﬁ%&p@hﬂég&&s@ al?@bf‘ﬁ)ﬁ%e)%#ﬁg ggseei(’ &@ra
r ol activation In ce anul_e ce S I n
Vi tﬁggn %\ﬁ‘ﬁ et Wfﬁtsrf’elﬁﬁgﬁf‘%%“&‘i’ iRpge- & {ppsfhan an

ex pesu peersdmghtion DR BABP cyuriaeds aslmp\pé NARS ancha&TRtodebs Hiam20%
C e ngfiital nofh@d] 1R&lS SEhS seRaR@id Egketi ARSIt cfial dunElg eeﬁaemumen
t heyhEVIRLLY oxl{'%ﬁﬁﬁ)saaﬁr%?d{y%ragwﬁéoﬁ ?&rgged%reﬁulg%gerg¥

suﬂ% pe rec urs as

23t reeeapnt Bfeﬁé‘i‘lc% BOAYHeR HioE APPSR itRsuEed & beeep@@ﬁause
depefitivsoel davaage.dlas of bt 4aB drog] witiemiatypichlrig meay orgaradringi es
durikdhgentis sdaa:@;mmsﬁa{ @éde belmkdd to NAQ)LT d@ﬁetﬂﬂﬂ AT pa1y{sAmﬂh€ose)
?L rtﬁm‘é\é 1. Jou us, gggP oL ?A RO a ?tlso% id S&);(ch Sd%? Bresegve%e) n@\glar energy
N- igtehirprely posgptipting the sewveiaaf lschfawpz tispagp after FPS%ihd MGR

30 eceptors, which open ion channels and permt

UNGRNABPLBGkeS &chfe%gﬂ‘é\’alg@mgolved%ﬁle I@G&d'é?p reskiah 8 4 fber of

cell s and K+ ouU

o SFRT R 05 R TR AR EFRAD e Rt
neundwbleqitte etide sypthese GNGSaimernastopbazen Pityry seledtvadbdmtskeellular

| 00fah&fon %lecmalefdpminmna&haiat dem;atSillcwacﬁ@wuﬂd&heﬂh&ﬁ}ohg
ﬁdan?lg (:f‘nl‘ﬁ{nm gf%t el}fegtls g‘x blt%? Qy 19@19 1tnh1%r€or9 PR‘%],Q mﬁ%shon is a1ble to

i pases and
gl UtdsRRcsTosis ééarﬁmngn&%@sla@@ﬁn "l"\‘ﬁb‘l'fil@f&'loé af rpeﬁtr%‘arlﬁs @k injured
neufsaleogi cal di seases and conditions incl uding
epi | epsy, stroke, Alzheiner's disease, Parkinson's

di sease, Anyotrophic Lateral Sclerosis (ALS),

Hunti ngton' s di sease, schi zophrenia, chronic pain,

i schem a and neuronal |oss follow ng hypoxi a,

hypogl ycem a, ischem a, trauma, and nervous insult.

G utamat e exposure and stinul ati on has al so been
inplicated as a basis for conpul sive disorders,

particul arly drug dependence. Evidence includes
findings in many ani mal species, as well as in

cerebral cortlcal cultures treated Wi th glutanate or

A IR A~ A 1. i . e e




expression of senescent cells. It is also known that
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-(CH2) -O (c-2), -O(CH2)2-O0 (c-3) or -CH=CH CH=CH
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A first group of interesting conpounds consists of
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may forma bivalent radical of formula (c-1), (c-2),
(c-3) or (c-4). A group of nore preferred conpounds
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is a direct bond; Rl is hydrogen, halo or C ~al kyl; R2
is hydrogen; R3 is hydrogen; Z is a radical selected
from(b-5) or (b-7); and each R5 is independently
selected fron1hydrogen or. halo The nost preferred
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(1), wth an internediate of formula (JJT), wherein W

is an appropriate | eaving group such as, for exanple,
wh2006/00385@. fluoro, chloro, bronbo or iodo, or BCT/EP2005/053034

sul fonyl oxy radi cal such as nethyl sul f onyl oxy,

4- et hyl phenyl sul fonyl oxy and the |ike. The reaction
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as, for exanple, an alcohol, g g. nethanol, ethanol,

2- met hoxy- et hanol , propanol, butanol and the |ike; an
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(Pheﬂﬁ'w(‘%’%% 191%11&1%? Lakkd,B 1@61:&19&10%95 2ol tdeMSi%‘E
ron reac |ons an sequen rep racenent of

t hehafing 2eihgPspsi ByetBSir ogen; al cohol s may be converted

i nt DE 831886 lspulilishe@bdhbmne 20, (1783 ﬂaclwwmbstﬂnﬂedwhene P
conye%x,gt@gswlm& QOEARL YctiBh, tertiary am nes; double

”%51%%! ipd 1spé/ o&%va q]a( %ﬁé Ia:si:lgs(f):g gu%StR‘?[ncg ! ng single

2%onww1dwlalkmlq%azahn<&opém@% thdeB‘VleCa?OBWﬁ“Wi’é ﬁl@ﬁ?ra@mn-

I NSitdgbians. Mord gapicdscnmpodt Na. Guif ttelpreserp &lvemidh tsm
cat glysls The present invention also relates to a
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PARPARR inMaidrt.- PARP ( PARP-4), PARP-7 (Ti PARP), PARP-8
PARP-9 (Bal), PARP-10, PARP-II, PARP-12, PARP-13,
PARP- 14, PARP-15, PARP-16, TANK-1, TANK-2, and TANK-3
may be enconpassed. Conpounds that inhibit both PARP-I
and tankyrase 2 can have advant ageous properties in
that they have enhanced growth inhibiting activities
in cancer cells. The present invention al so

contenpl ates the use of conpounds in the preparation
of a nedicanment for the treatnment of any of the

di seases and disorders in an ani mal described herein,
mhereln sald conpounds are conpounds of fornula (I)

I Y . T



manuf acture of a medi canent for the treatnent of a

di sorder nedi ated through PARP. Conpounds that inhibit
wWhaok/0BARP- | and TANK-2 can have advant ages prPEEEP1085053034

in that they have enhanced growth inhibiting

activities in cancer cells. In view of their PARP

bi ndi ng properties the conpounds of the present

i nvention may be used as reference conpounds or tracer

conmpounds in which case one of the atons of the

nol ecul e may be replaced with, for instance, a

ra .£8§50n%1h§95%ﬁ81 To prepare the pharnaceuti cal
lnmmmp i nvention, an effective anount of
a 1s 1'11&th (ﬂ{coﬁ&gﬁ%&ﬁ unél ?&ﬁlﬁla(ﬁr acid addition salt

for ngre |ent I'S conbined in intimte
fbdn1xture wth a eng%g?ceutlcally acceptable carrier,
whi ch carrier f forns
dependi ng on %{g?%umuhlo? g%ﬂ%5¥2£1 m si® ed or ‘
admi ni stration. These pharmaceut G4l 3onpositions are
desirably in unitary dosage form suit®ble, preferably,
for administration orally, rectally, percutaneously,

or Dy yRME ARE dle ﬂhﬁhﬁ%h&ﬁy agcgﬁtatﬁé(ﬁﬂﬁﬂoﬁ salts Bndth&RGEJ-NY
he COJ 3fltlon I n_or osage form any of the usua

ISQuagric fes thergal, W ggmgnployed such as, for
ubxanple wat er, glycols, oils, alcohols and the Iike
I N hbeoredifes dpredénbptiohfl bbslispr epar at i ons such as
suspensions, syrups, elixirs and solutions; or solid
carriers such as starches, sugars, kaolin, lubricants,
bi nd&r - g g atherp gg‘é oHRPYRF [ike in the
c asehaan 9 otllArteen Riitdkiers togahegy with eb-Zanad farms| bisralent rBdieshofs
19f Rl ease in admnistration, tablets and capsul es
represent th ¢ ageous or @] ,y\dosage unit form
i n which ase«ggﬁﬁéﬁgéggnaceutlcala£2rriers are
ovabﬁ@P? ®ed. For parenteral conpositions, the
carrier will usually conprise sterile water, at |east
i N Lagger-pat . (R0 natrie HeREN €W Rateky, to aid
olubility for exanple, nay be included. Injectable
qutlons for exanpl e, be prepared in which the
carRllehYCb@ﬁmrhals)e@‘,wS Ylpﬁ@f saliiion, gl ucose sol ution or
a mxture of saline and gl ucose solution I nj ectabl e
suspen %ﬂ&ﬁnQPﬁlﬁl gxpe prepared in which case
appropr ate 11 carriers, suspending agents and the
i ke may be enployed In the conpositions suitable for
2perCinaandclisslagdimnst rati on, the carrier optionally
conprises a penetration enhancing agent and/or a
SU|tque wetting agent, omiionally conbined mﬁth

suit e aqditilves of any re in mno gﬁtlons
whi ¢h gddi ti @o not us RYNI fi u eterious
ef f to : s Sai es m ./ te the

adni ni stration|to fhe skin and/or may be he kpful for
pregabi ng té desired conp®3Ntions. The§e®conp03|t|ons
may be administered in various ways, e.g., as a
transdernmal patch, as a spot-on, as an ointment. It is
especi al | y advantageous to fornul ate the

af orenenti oned pharmaceuti cal conpositions in dosage
unit formfor ease of adm nistration and uniformty of
dosage. Dosage unit formas used in the specification
and clainms herein refers to physically discrete units
suitable as unitary dosages, each unit containing a
predeterm ned quantity of active ingredient calcul ated
to produce the desired therapeutic effect in
association wth the required pharmaceutical carrier.
Exanpl es of such dosage unit forns are tablets

(i ncluding scored or coated tablets), capsules, pills,
powder packets, wafers, injectable solutions or
suspensi ons, teaspoonfuls, tablespoonfuls and the
l'ike, and segregated nultlples thereof The conpounds
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caused by physical injury or disease state, traumatic

brain injury, physical damage to the spinal cord,
wa@toookas1associ ated with brain damage, focal i SPOEEPR)5/053034

gl obal ischem a, reperfusion injury, denyelinating

di sease and neurol ogi cal disorder relating to

neur odegener ati on. The present invention al so

contenpl ates the use of congfunds of forrmula (I) for

i nhibiting PARP activity, treating, preventing or

i nhibiting tissue damage resulthg fromcell damage or

deatl due to necrpsis or apopt for t ting,
prevgnting or inhibitingsa ne i ol gical rder in an
a Nesterm "preveEntin odegerefrapt on”

in he abi prev, eur oddgengration in

pati ¢nts newly diagn%?ed as having a neurodeﬁeneratlve

di seasap-s0r at riis® devel qpinng a newgdggenerative
di sease and for preventing further neurodegeneration
in patients who are already suffering fromor have
synptonmfof a neur ode@&nerative dl sease. The term
"tre t" as useg ygrein co e S} any treatnent of a
di.sease_and/ or ‘ on inm mal , particularly a
hunfan, Tand i ncludges:| (i) preventjng a di sease and/or
condiit8on from oftcurting i & a subject which may be
pregb§posed to the.@j sease aagﬁpr condi ti on but has
not yet been diagnosed as having it; (ii) inhibiting
t he di sease and/or condition, i.e., arresting its

5 denetiopmb®; R R] dnjl R® sliidspindeptly baecttiddwasleydengely, balo, amino,
conghgmgmx(iﬁdkngyaMS|ng regression of the dlsease

apa) R o é?tﬁ)e@ mél-)ll-t?&ntaeor enf rgﬁﬂké?&ei%ﬁ fijzer”, as used

her & Ferably a |l ow
nolecuﬂ&k(ﬂkiﬁht nol ecyf-&: adn1n|stered to animals in
therapéﬂh%d&lly ef fecti(s®),anpunts to increase the

10 SenSItDYCH% f the cel lg3ff ionizing radiation and/ or

to progﬁ;é cﬁﬁ eatnegt of di seases which are

treata ni zi ng r-adi ation. D seases which are
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di seases, benign and malignantturaors, and cancerous
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i nvention can be "anti-cancer agents which term al so
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the i nventioh®are useful for treating cancers and
chenosensiti zi ng and/ or radi osensitizing tunor cells
in cancers such as ACTHproduci ng tunors, acute

| ynphocytic | eukem a, acute nonl ynphocytic | eukem a,
cancer of the adrenal cortex, bladder cancer, brain
cancer, breast cancer, cervical cancer, chronic

| ynphocytic | eukem a, chronic nyel ocytic | eukeni a,
col orectal cancer, cutaneous T-cell |ynphonsa,
endonetrial cancer, esophageal cancer, Ew h g S



follow ng, but are not limted to: hematoporphyrin
derivatives, Photofrin, benzoporphyrin derivatives,

WO 2ovembiispor phyrin, pheobor bi de-a, PCT/EP2005/053034

bact eri ochl orophyl | -a, napht hal ocyani nes,

pht hal ocyani nes, zi nc phthal ocyani ne, and
therapeutically effective anal ogs and derivatives of
the sanme. Radi osensitizers ngy be adnministered in
conjunction with a therapeutically effective amunt of
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cpn;gr}%%?ngprie wrn%‘i% ﬁgp@g}g%l tk%zers i ncl ude, but are not

agent s, toposisongrase

i nﬁrnmefr@sfagldaﬁaassﬁ itjon spib e WEPEFFR hydrates and the %Yf’ﬂt addition
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30CaNreR! S RydPResUsiGHlolaRes SfRltRAIeOr | dentify the PARP, and

more Ih particular the PARP-1 receptor. For that

pur pose the conpounds of formula (I) can be | abel ed.
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35 ef FRETTHERTUHE e HPPHES ?fefQ‘Em E’e@de‘t@OﬁFsés fegsptherwise
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ef ﬁﬁﬁhﬂewalmy% stmwh&niaﬁlyflgda&hgfo@@;wmgﬂ kol dothpd@fA ma
ng/ kg body wei ght, and in particular fromO. 085 ng/lzg
to 10 ny/ kg body weight. It nay be appropriate to
adm ni ster the required dose as two, three, four or
nore sub-doses at appropriate intervals throughout the
day. Said sub-doses may be fornul ated as unit dosage
fornms, for exanple, containing 0.05 to 500 ng, and in
particular 0.1 ng to 200 ng of active ingredient per
unit dosage form Experinental part Hereinafter, "DCM
is defined as dichl oronmethane, "DVF" is defined as
NJf di et hyl f or mam de, " l\/le(]-r | s defl ned as net hanol
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was evaporated till dryness, yielding 31.64g (85% of

internmediate 4. .Q.Preparation.ofnternediate.5 TT T
wa@.Raokioedrsd et r ahydr oal unmi nate (0.1288 nol) was BOOER2005/053034

portionwi se at 00C under N2 flowto a solution of

internediate 4 (0.1288 nol) in THF (263m ). The

m xture was stirred for 30 mn, poured out into ice

wat er and extracted with Mo- The or gani c | ayer was

separated, dried (MySO), tered and the sol vent was
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by LOTEHT™EHT BF8t ogr aphy over silica gel (15- 35 m

(eluent: DCMIMeOHTNH4OH 94/6/0.5). The pure fractions
15 WeGB 106335 Bdik@sbeadithatdléhe SOivagids hwasy ﬁmaﬁfaftéisﬁsl effebRE

O bﬁl’-ﬁ%&f%@clé@ gﬁ'i]%ﬁetdg)g}lélﬁfﬁlg dgr[i\gglreglw%] thé/P er?sr]ve The

P:ﬁtecgi)rﬁg | a?]@ dyscloFﬁg |Sleqst[)]t§teg Bllpmdmyj_%]gmmazohne denvat1 ves that
b} arPseapomn-antagonisigf ERI68P i9aiikc vt d8nethyithentofurens@fid

I n&ﬁlemﬁdé@&@ra?,s 6505 ﬁ?;é’mag&hats m%m:ﬁaéuw& S%Qin%é de

( . was st.

20 { oGePeuER s i} s B SBAL Rl ind BipSes P Bs7I0S
d r YiFrdnses 1 W@W@W%H@eﬂﬁa@ detiyatiyes hpvingeapsdptetihppeerties.
st ER 1036¢73atisclhed Gubsifioed geihdzslinggiose derilvittetlat b e. furkdie
Solle}é%to %ﬁerﬁé’saﬁpif%%@@ digboSs B ofnond dgl'fvaﬂnygs { Fﬁ% ate

Preparation of the final" compounds

Prlg 13?05 tion of. conmpound. .1 Internediate 2 (O 000815

25 noVnexpgstedly. it s é’?‘@-fgun(dﬁ@t ﬂily Ferhipogirds of he prepenginiverizoitiomone
( OPAXORKibisam hetity.e heated at 1600C for 1 hour, then
taken up in vvater and pot assi um car bonat e 10% and
extract ed 0/1Q0. T ani ¢ _| ayer was

e‘%’)&‘FSéF‘@HP P'ieﬁ‘a““(gl\‘}ﬁ%“}‘ fopfiisP OSSﬁng%’@d%%c et Bas

evepoinenedr miPteof the Soldwing r@tBGInswaglypur i fi ed by col umm

30 Chy) ITRENO6rHAIRY - INREin RE sl abndd@borlyl 5- 40 mﬂ) (el uent:

c 0 ‘\ I e c&?\;an d {l%gﬁ%‘gen%%‘ﬁether slﬂg\l;l“ 21 S?Hato %%Ia 8’!‘%‘? Faéhs??laolg e

Pyt @i zed from MEK and DI PE The precipitate
vva$ “f'NT‘ﬂé'r‘eﬂ ~DFE(Cad -ME=CRY, whrett B intyydox3gnd Hi836comf dotted -
corrmqy{gqbgmd mel ting point 186C. Exanple B2 Preparation

35 d()gogﬁlﬁlﬁo(g&%‘ﬁgf”jy%#f?ﬁﬁ'ﬁl orophenyl ) - 4-pi peri di nol

(0‘3 81 5 Grgllgylaxsid 2- chl oro- 4(1//)-qui nazol i none (0.018
nol) in dinmethylacetamde (5 nml) was stirred at 1200C
for 1 hour. The reaction m xture was cool ed ,

di ssol ved in DCM and washed w th aqueous ammoni a. The
organic | ayer was separated , dried (MgSO4) , filtered
and the solvent was evaporated. The resi due was
purified by colum chromatography over silica gel
(eluent: DCM (MeOH/ NH 3) 92/8). The pure fractions
were coll ected and the sol vent was evaporated. The
resi due was suspended in DI PE. The precipitate was
filtered off and dried (vacuum 700C), yielding 3.72g
(60% of conpound 2, rreltl i ng p0| nt 178 40C Exanpl e B3

. o - ~



domain and the Ctermnal catalytic domain. It is
present in alnost all eukaryotes. The enzyne
wa@ymblernsees pol y(ADP-ri bose), a branched pol yrer/EPivas/053034
can consi st of over 200 ADP-ri bose units. The protein
acceptors of poly(ADP-ribose) are directly or
indirectly involved in maintaining DNA integrity. They
i ncl ude hi st ones, top0|soner§§es DNA and RNA
pol ymerases, DNA |igases, and Ca2+- and My2+- dependent
en‘?PE}é%'rm?&iecP@BE’m% ?}ngi 5, {rt])§4) G(EBS %t%é)eﬁ)-v’:},t &) .9 ©-11),
| eve] in many tissues i mune
sysd ‘heart, brain and germline ceIIs Under nor mal
phyes pach BYIRER apd REis tridepesdent heslested Sromibydinogdn, #RR Cy.calkyl or
actugﬁmylmgbmever DNA damage causes an inmmedi ate

ﬁijal b?valeg ra%xcal fel?&/eggggls %é@)?llg]él ne(!r?]@g Cg?a K rdal ?
teI oM@ Cotlignasivl-- They have al so been proposed to
have a roIe in vesicle trafficking and may serve as

qﬂF Jc an%rJu bt ﬂ{e{%gt%{%eﬁng&\ﬁgi éﬁﬁg%& tNGRE E&ﬁb%ut% Ia?forrijul? 4))

cess ner es are ‘essent a
chr O’h‘ﬁ‘i’rﬁf’éﬁ%\ﬁ’ awing, FFscly SIaPpﬁX/ are mai nt ai ned

10by 2 Bliorhi-as eCR% vapwemiRilif areivocatorsise transcri pt ase.
TA &harxlse@ip theDRA & FRBIEECTiRSESZ WintfhmBosRIdneativi o5

I1'ing and cytoskel etal proteins. They
cont aj n lt%h@q%ARP domai n, which catal yses

polYR ABPYGPgBsy| at i on of substrate proteins, the
stet)R?shadrpgwa nmotif, which is shared with certai n

158| erlztsldra&camstfeﬁruw@_@r(dz; figpANK donai nt thi ch
a| in nkygd.n. r.epe 0

cyt caf] e ég I?amy is mdegelf(d%ntfy sefaegtgd P%Rﬁ?da cn ot ht eract s
wi L thé}’?’éﬂ‘i*érafhéalp‘?]%ﬁ“’élf’f?m FEPbrEf@-Mdpenat b| nd| ng
Fact oc¢d)-¢, Fkanbkdiyl-; Rhéésepr ot ei ns were therefore naned
TRIE) 1 lchH 6 affrkd: Bond KK Qckeloatvﬁd ARt rrdrcamf@onnura (b-11).
pol ymerase (TANKs) . One of the nore specif

20t unctions of TANK i s the ADP-ri bosyl ati on of TRFI
Hurfethird glopmedrieicbsiing coranpunds gonsistssof thaee qogipends eifglpe%q ®ic

Drl\]l/evhbtendjnagr Imsrebemnﬁ)no\iﬁﬁgrdsmamhs Ty 2. ITRF 2 plr ot ecth S
c r 2 Fs es telonere | engt
?I po o?Qéﬁ uﬁlﬁt@%ﬁ?lsd Qttr)&bf&ﬁ

atron in its ity of TRF-1 to bind
REFPERDNA. Thi's pol y- ADPrlbosyIatlon of TRF-1
25rewe59ebﬂﬁﬂﬁnl fromthe tel onmeres, opening up the
t elapmeyd adied BPoexulamA) 8t b access to tel onerase.
Thel SboRe R IﬁNﬁd ﬁ%{;«tx%p%r?en@f?eﬁc@@@rr,'hycﬁ?r faphagor of
t él oneres
Q%}S@ﬁ%&féamwfg@ﬁemnﬁw- ?ruﬁéft’)ilgf‘rtT a‘lf'ttrl buted to
PA@FLcaﬂﬂ:aeh;peomaNt;enMRPCRz-. isits major role in
30faC|I|tat|ng DNA repair by ADP-rlbosyIatlon and

t her ef or ordi nati

or v PR e Akl Wy Rty o Rl muyhsre
Si g@sPCHamﬂR ” deeerdimB” is Brineershopy; PHRIX eCR-atheR tkends
to t@gemaf\ﬂttd&_pl ednifedhn DibivANAPdicl of &Jdnsla s D)f RY i AgirdgemR® is.-

"HS?‘%X%B g a%d?%%ﬂ@f forypﬁa (8! hgras zml<6 Iyl £8n RS R’ R and R'is

350‘] érglemfi Aﬁﬁkchd%g’é)ydﬁogenf% Ihﬁlg,OLst a 1\ffa]§rltt3§ﬂ1 ei;:cteg from
deg€@le eC(OYy-NEher Q03 talkanadéyly ach ¢ande p dirgef WIDR-whethX se)
ol yeRAYHLALAS S «(RARR: fokabhey. Wi th phosphodi esterase
and (ADP-ri bose) protein |yase. PARP and PARG form a
cycle that converts a | arge anount of NAD+ to
ADP-ri bose. In |less than an hour, over-stinulation of
PARP can cause a drop of NAD+ and ATP to | ess than 20%
of the normal |evel. Such a scenario is especially
detrinmental during ischaem a when deprivation of
oxygen has already drastically conprom sed cel |l ul ar
ener gy output. Subsequent free radical production
during reperfusion is assuned to be a major cause of
tissue darrage. Part of the ATP drop, vvhi ch is typical



PARP activation can al so be used as a neasure of
damage foll ow ng neurotoxic insults resulting from
wexpoessieo t o any of the followi ng i nducers | i KRCT/EP2005/053034
glutamate (via NVDA receptor stinulation), reactive
oxygen internedi ates, anyloid b-protein, N nethyl-4-
rhenyl -1, 2,3, 6-tetrahydropyridine (MPTP) or its active
met abol i te N-nmethyl -4 phenyl pyridine (MPP+), which
participate in pathol ogical conditions such as stroke,
Al zhei mer' s di sease and Parkinson's di sease. O her
stydi es have cagntinued to.explore the rolge of PARP .
R R R L S SO RER
VPERs pebr 96 cvhepein Rxis emmpeagbondluR aif hedkqeos i ds tydrogen; Z is
9l utdimal & formhiaCh-1 5125 e RE K, BT Md RFs nbngmny E]e?écted
ne t I : ts upon the
SN DERDISYN IO SLHARR RAGEIERELAR " ) D s
sub@(%‘éfr%@éﬁﬁ%lag‘?Lﬁ%’le agirpd QodoliGr £ 93CR -1 esul t of
stroke or other neurodegenerative processes. Oxygen
deghd ¥ed #Féféﬁe@!’&%%&;h&saé@cog{p%@m%, NG, %N%,afl, fiHanlhd NES
duE%ng i schaem c brain insult such as during a stroke
or heart attack. This.gxcess release of glutamate in
turn caggﬁisgxsr- fiyul ‘at i on (excitogpxicity)1yﬂ NH;
N - asparta ), AMPA 'WﬁW1xaﬂq,V§?
re ' H whi ch open channe Nper m t O
uncontrglled ion flow (e.g., Ca2+ ang Na+ into the
cells and K+ out of the cells) leading to
overstinula?ion of .the neurons. The over-stj nul ated
neurons secrSte®Rfe gl utamate, creating a EBATLCK

| oop or dom no effgctwmhich ultimately results in cel

damage or death a ;\Qfoduction of proteases,
| i F gars?® Excess N&gf#uab&éﬁtzﬁ\Nzﬁ\E::]
gl Hr ecept ors has been inp in various®
neur ol ogi cal di seases and conditions § ncl udi ng
epi | epsy, stroke zhei mer's di sease, Parkjnson
1Sdgoseage?/ An§gPP§B%?L Lateral Sclerosis (AL O?@mmdﬁz
Hunti ngton's di sease, schizophrenia, chronic pain,
i schem a and neur onal f [
hypogl ycem a, Lsehew a = ’ vous insult.
d ut amat e expolgur £ 3 has al so been
inplicated as a basks for conpul sive disorders,
particul arly drug d%pendence. Evi dence i ncl udes
findings in many ani mal Coprenékt as well as in
cerebral cortical cultures treated with glutamte or

N ' [

oSO SR S oy
CoRGE R, St a0 ket 4] PO A S RN
v agsEpoends and-ask eommrtialyayvailable opmeywterprepared adcotdogitei ty by
bl @ltdnienaN¥RAon AdEArcKgdallpng iMiRakecept ors have

r i f.f:1 S ch recept.or ha i pl
L I T

25 of jopeltginine finak coapoyps of tormdp é) He deseribed insthe examplsgoni st
" to prevent binding of glutanate to all of the receptor

anheAbhPNMnEES rbR1QD, Wikkn Hheory— jhas been difficult.

Mor , ny of. the conpositions that,K are effectiye
Sk R B Hraopto BPer Biac PR SR abcomPipap o
Asfopdn(I-a), sy ke desived ifogieantapgropriateksnbsiipviedf f ect i ve
treatnment for glutamate abnormalities. The stinulation
of NVDA receptors by glutamate, for exanple, activates
the enzyne neuronal nitric oxide synthase (nNOS),

| eading to the formation of nitric oxide (NO, which
al so nedi ates neurotoxicity. NVDA neurotoxicity may be
prevented by treatnment with nitric oxide synthase
(NOS) inhibitors or through targeted genetic

di sruption of nNOS in vitro. Another use for PARP
inhibitors is the treatnent of peripheral nerve
injuries, and the resultant pathol ogical pain syndrone

10




DNA strand break rejoining and by affecting several
DNA danmage signaling pathways. PARP inhibitors have
whe@a/ooHsd to treat cancer. In addition, U S RAI/EP1005/053034

No. 5,177, 075 di scusses several isoquinolines used for
enhancing the lethal effects of ionizing radiation or
chenot herapeutic agents on tunor cells. Weltin et al.,
"Effect of 6(5 - Phenanthridjjyone), an Inhibitor of

Pol y( ADP-ri bose) Pol ynmerase, on Cul tured Tunmor Cells",

G‘ QQillmnoE)ﬁﬁonaylbﬁn 22mid3 AP oA (Ii')%? %}ohmq b e ?«ﬁlo(vﬂ% art-known

Ltion L PARP activity,réeduced proliferation of

n%ckﬁZln% Pﬁoce, 1es.

and a k%d synergi stic effect when

tu DI are co- eckhW th an al kyl ating drug.

Rr L (%5_9 Gﬁé”"%’l"‘%’t‘ of ?—a{{t has_been published by
Li and Zhang in IDruBSN Z4(7): 804-812, by Ame et
al in Bioassays 4504, 2g 2-883 and by Nguewa et
al., in Progress I'n Biophysic & Ml ecul ar Bi ol ogy
2005, 88: 143-172. There conti s to be a need for

effective and potent PARP jnhibit PoKCTs e M ) SN
particularly PARP-1 inhibitors i ch pr oduce fﬁ,@@-—w
R3

side effects. The present invention provides
conmpounds, conpositions for, and nethods &fa)
inhibiting PARP activity for treating cancer and/or

5 e QUG P Bariel b oI SRR gy na

exanlﬁﬁ_é " Wécrosis or apoptosis. The conpounds and
C OPPEG(ICD{ and the Gécohdiotid BB bordyiRRdin Rferdd & 28 S6soudsloy

R R R L
t  SRFREHTE RSOt optoraab g ahide ALlREpi (K ollring ar-

10t akepemeicligg prcedBrskground prior art The synthesis of
anmi nopht hal azi none derivatives is described by Konmendy
et al, in Acta Chi a Academni ae SCI entiarum

Hulr%%?_ri/aae 1981, \15 - 66 M N
ChPnt cauffati c 2 1) 65- 82.\EP 156433, [ —=!
publ jgghed on Oct er 2, R31985 di scl oses I/|

pyri dazi nani nes. he descri bed conpoundébhave ¢ R
anti-viral properties. Mdre in particular conpounds

NO~.. 77, No, - _Q._ _No..

g3 e SRIPRETs (giomhpat(}?ew%ef%% ent appl ¥ clgjq(gﬁkgﬁﬁi g'e secOI dotted
15 g %r@uwé 8 bordeligaqin oferise togs corhpoundpas farintia (e icen terdprvedifiom

C OanCppriopri abcosupditialis?- afindtendatide of Form(la YVt chbiiig@e later with

f 05 rofnjﬂa?e ﬁbﬁfﬂ@ﬂ%{e@ﬁ{elo\f fotinfrl w$ t§aﬁ c?«q ;hér dg%?acﬁal Ilhgy

t? reochem ca X |.soneri C i;]e ,

Pkt endy & GRRT G o v B Felciars wesher Sibe BRECEAY: 1
| saP@wprlate solvent, Br gxachplele plephdl.e.g) methanol setihinelepropapolndd ths

20 | NilenSt@tkivhip eleSatedfempdratur@ and GERIIditih OF @édﬁhl}% ain%uﬂ'ﬂ af & or

e
ﬁ*ﬁét e U8 R Rt i d A B By o W gpance e
BAKPAHI%BN X is -CH< then Y is -Ng, or -NH; each
Y is independently -N<, -NH, -CH< or -CH2-; except
“when Xis -CH< then Yis -N<, or -NH; L1 is a direct
bond or a bivalent radical selected from
-G - 6al kanediyl -NH, -NH or -NH G -6al kanedi yl -
L2 is a direct bond or a bival ent radical selected
from-Ci ~al kanedi yl -, -C2-6al kenedi yl -, carbonyl or
- Q eal kanedi yl - substituted with one substituent
sel ected from hydroxy or aryl; 1 is hydrogen, nitro,
hal o or am no; R2 is hydrogen, C alky] or aryl G -
al kyl; the central be bridged (i.e. formng a bicyclic
noiety) with an ethylene bridge; Z is hydrogen,
hydroxy, G ”~al kyl, Cral kyl oxy, aryl oxy, am no, cyano,
aryl G -gal kyl am no or benzthi azol yl CG . gal kyt yam no or
a ring systemselected froma-1) (a-2) (a-3) (a-4) (a
9 > (a-10) wherein R4 and R5 are each independently
sel ected from hydrogen, hal o, Cl-6alkyl, G -6alkyl oxy




branched chai ned saturated hydrocarbon radicals having
froml to 6 carbon atons such as, for exanpl e,

woreihpbase, 1, 2- et hanediyl, 1, 3-propanediyl PCT/EP2005/053034

1, 4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl and

t he branched isonmers thereof such as, 2-

nmet hyl pent anedi yl, 3-net hyl pent anedi yl ,

2, 2-di et hyl but anedi yl, 2, 3- dlnethylbutanedlyl and

the like; -C2 6alkened|yl eflnes bi val ent strai ght

and br amshed cha|h~hydqgﬁar on radi cals containing one

dodbF e b st aV|n% fr 40 _6_carbon atons such

as, for exanpl e, Y’Z propenedi yl,

3-butenedVyI 2- pent enedpyI®’ (gﬁ pentenedlyl

3 nmet hyl - 2- butenedlyl and the like. The term
"pharmaceutical ly acceptable sal ts™\ nmeans B

phar maceutical | y acceptabl e éﬁ@&xorNﬁﬁsémﬁﬁﬂrﬂ‘ D

salts. The pharnmaceutically acceptable acid &F &

addi tion salts as nentioned herei nabove ame neant kRt o

conprise the therapeutically active non-toxic acid and

nohfﬁg%tqm éﬁb g(g a t for mhlcﬂﬁ%he compounds
Py Bhfodil e oG by epniertod o weehpiEiRarinown
foWﬁWP@“% W“Wﬁ?b%mﬁéV@“@@§ﬂ@wﬁkmwefmmhewwﬁmmmbmsme

5 coalieadyt destribed Heletriabovahuherre aitilesiad ﬁmroaﬁﬂs%péﬁwx loaééde& to

adglk Edn%@poﬁ@hé c,sarlm(yﬁcr LRt ngoh%ﬁ 'hg §€of 4% W h eonFspondmg

ap riat. S conpri.se,
aPBHBRU e S BRPRRS BRIAE S eraansios b
e. goum 4¢! ﬁ’@ézﬁp]@ ©oF phepyl ny de ciplaced by aduyfindgendylafttknoen

ni diidoBtiorBAE PR Subsddberk RPlabdrcit tﬁ%edﬁazo%fouﬁ Bﬁﬁﬁh&gen,

10 acélafﬁol§ HG b@&nv{ngﬁ 1n‘t33(é%{gpsl Ad efGE tpln%la{yp rpe n,'raﬂa% r&é converted
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hydrox a etic ctic, %YUVIC

s URIOiSFoRdary ordertigry, primesy Aeyible bendsdyay bﬁﬁb"@?&enat?‘l}ﬁﬁtel c,
medorrespondingtsingled>ond; iat fode radivaltdnarpbenyl fromi may be converted in to an
etARAGEY HyQaiben mORKIRARSUbA AhCprestnde OF HERRALDILA, dﬁ%

cy Egg@c salicylic, ~-amnosalicylic, panoic and the

e "aci ds. The conpounds of formula (1) which have

aC|d|c properties nmay be converted in their

pEhe pes@uinvandbl ylscreeptoatiompbma ef foetthilh (T4 dsfied Sb&¥ for

t nRéddagkagfled acid formwi th a suitable organic or

i norgani c base. Appropriate base salt forns conpri se,

for exanple, the amoniumsalts, the alkali and earth
al Rog oorpRo S tof fhe Prdsens inventign hayeP ARRYihlibifing sropkirtismas can be
pGtand®imLg expaiin®il pan heeadundetm sal ts and the |ike,

saIts with organic bases e.g. the benzathi ne,

N- th L%%ﬁ@ .uca drabantne salts, and salts

Wi PR i ST hIGh (S Ao SRR A Hperglation
| ystivite. Witkin th enchiikgof thihierny,dARP eacingpassrall paseinsadctidtd e
S ghip galeSAuEMEPEIeSaddnBehdtte Bi@ r@é?ﬂe, thdd&f. %Qid)ﬁ%ﬁ:hly, as used

a@l?ﬂefu' iy {egﬁ) ?nlsA n?J‘ltdtebEA %Pq%uessl} ?}%)lofg?eré a ézgxa‘ogztes 01;

e to es ‘of suc
h?ﬁ? Lgnigals. alcoholates and the like. The term
stereochem cally isoneric forns of conpounds of

-~ f %Mﬁﬁ“ﬂﬁ? iBSudks 86t e SnBeh 91 @P 1 q{hlt}pt?t?le ﬂte%m’nr% d)f thi

30

Si c atons

N RN R
t lﬁE@ePﬂR%@» all1, BARRrd 2, (FARS- \ghPARP- a# @ARDELS, PARP-16,
| MABIKCH IAQBEN lafd TMRK iy casmpaiagds of formula (1)
may possess. Unl ess otherw se nentioned or indicated,
the chem cal designation of a conpound enconpasses the
m xture of all possible stereochemcally isoneric
forms which said conpound may possess. Said m xture
may contain all diastereoners and/or enantioners of
t he basic nol ecul ar structure of said conpound. Al
stereochem cally isoneric forns of the conpounds of
formula (1) both in pure formor in adm xture with
each other are intended to be enbraced within the
scope of the present invention The N—OXIde forns of

o o R 7 1\ o T o o



(a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-10). A
third group of interesting conpounds consists of those
wa@ormpoeids of fornmula (1) wherein one or nore PET/EP05/053034
followi ng restrictions apply: a) nis 0, 2 or 3; b) Q
is -C(=0)- or -CR3- wherein R3 is G nalkyl; c) each X
is -CHs; d) each Y is independently -CH< or -CH -; e)
L1 is a bivalent radical selegted from-Gi-
al kanediyl -NH, -NH or -NH C -eal kanediyl-NH; f) L2
i SéZ EoRpoatienie it votl pAE- e GldedntykReD lcaf(a' h%aédd_ﬁaaﬂgéws -,
- C2- iyl - ar bon or,. - Ci-.a nedi vl -
s 2P Ay e SERERA Pl PR 1 s gony
or aryl; g) RLis nitro, halo or amno; h) R2is
Ci - Gbd peydentanveationl alSo cerfiehpiatts; thd Yse 4f dosapbynds mgledpreparation of a
BY AR ¥amet fofdhk Weatrnichi ¥ QAM Ittfpﬁyseasg{]éﬁld %&df R A Qnimal

o | G . 6al k b t
a1 AT ARG SR P {rgmepats i Sammunbar O B 1)
(a-2), (a'4)’ (a'5), (a'6)’ (a'7)’ (a'8)’ (a-9),
(a-10). A group otrggeferred conpounds consi sts of

t hose conpoungs, o myl a,(l) gRelmone or nore of
the fol | owi nggr‘és{‘w%}r];éhé“lkg“ﬁgﬁ‘%ﬁa)ln Lsrll & 2; b) Q
is-C(=0)-; ¢) Yis -N, -NH or S&yR~F L1 is a direct
bond or the bivalent radical -NH; d)RL2 is a direct
ibond or a bivalent radical selected from carbonyl,

-G - iyl r -g - iyl 5. sU [ ith
nyasRy SRt e flopl Bl SNBALE R dARl b Gt
ar y Fiepueglly sgmericfprms tli'%“ﬁ;’@'?’@ﬁ‘en, C _sal kyl oxy,
aryl oxy, amno, or a ring systemselected from (a-2)
or {1Rddned linds EifteseNGplitnaotdgach i ndependently sel ected
rom hydr ogen or haFo. A group of nost preferred
compounds consi sts of thoge conpounds of fornula (1)
wheids PNy SCH- or ofpR°9 wherpin & isgmingparbonyl oy - Nk, - NH- or
- CHwhenl X isi>CRE- thid RThkeb anpeth@rwithh@.-Dianabrend bivabalt @dical of
-Nrﬁhnﬁg Ls a direct Pond or ?kbivalert radi ca
sel ecte ro 0 »C Mal kanediyl - or -G .
al kanedi yl - g%ﬁ?&ﬁﬁﬁ%@ﬁRWZth hydrogV% R1 i s hydrogen
200 iwkerbip & Ggphenylaryl G - al kyl; Z is hydrogen,
C ~al kyl oxy, aryloxy, amno, or a ring system sel ected
from{pa= (@) DA R ach
indepgnaﬁﬁkﬁyNégpzé¥e§;¢$oﬁ¥%€%$%§%ﬁ%§¥§halo. The nost
preferred conpounds are conpounds No. 41, No. 13, No.
62, RNe hydtegenNloTAesalkplopourtisalipf; f or mul a (1) can be
oprepared according to the general nethods described in
EP156 The ' materials and sone of the
intgréégyg?ggngﬁghiﬁg’ compounds and are commercially
avai l abl e or may be prepared according to conventiona
r eaZid aondignl ededdifem generally known in the art. Sone
preparation methods will be described hereinafter in
nor e petail Ot her met hodsg, for obtaining fina

compaunds %ﬁ formula (1) e described in the

exa s. younds on__%a (1) «Wheteif L1 is

ab - X apd §§i§ Z0) -, hej he erred to
) s 9h

B

as conpoun&s off foRnula (IMa), can be prépaned by
3$ea@¢Dng art-pnrer nedi ate ob3formul a (11 )pawit

ydrazi ne. The reaction can be perforned in a suitable
sol vent such as, for exanple, an al cohol, e.g.

nmet hanol , et hanol, propanol and the like. -J. ~ i The
conmpounds of fornmula (1), wherein Yis -N and L is
the bival ent radical -G -6al kanediyl- substituted with
hydroxy, herein referred to as conpounds of fornula
(I-b), can be prepared by reacting an internedi ate of
formula (V), whereint is an integer with value 0, 1,
2, 3 or 4, with a conpound of forrmula (1), wherein L2
is a direct bond and Z is hydrogen, herein referred to
as conpounds of forrmula (I-c). The reaction can be
performed in a reaction-inert solvent such as, for
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Art-known catal ytic hydrogenating procedures as
descri bed above can al so be utilized for the
w@e@paoase on of conmpounds of fornmula (1-c) (e.BCY/EPN5/053034
of conpounds of forrmula I, wherein L2 is a direct bond
or the bivalent radical -G .6al kanediyl- and Z is
am no, starting from conpounds of formula (1) wherein
Z-1L2- is aryl G- alkyl (e.g.)gor aryl G . <5al kyl am no,
herein referred to as conpounds of fornula (1-e).
Catal ytic hydrogenating procedures Kan al so be
[ ounds ormul a

herei ferred
by con Frt ng
T RHL2- i Q- (CH
2)r\/\,hreLBSis al?éntRéger with value 1, 2, ’oR 4 or
5. herei nPeferred ¥® as compoubids of forfBa (1-j).

The reaction is carried out under hydrogen atnosphere
and in thespresence ofbgganey Ni ckelgsin a m xture of

nmet hanol ~and ammoni a e conpouynags, of formula (1-c)
can al go prepa)r\;ﬂ@deacx at t he conpounds of
for wher e - is =0 ~al kyl oxycar bonyl ,

her ei ferred toNas_Ocon'pounﬂs—e formula (I-f), by
reacting the starting materi@l with an appropriate

aci di %or basi c sol #t!Pon, such®d® hydrocloric acid or
hydrogen brom de, in a sui tabl e sol vent e. g an

I c <] Propa The .c for

? an%]m eﬂ%H% C?SR angg %;?Ade denél ge@g #er ml (XdliOgCn l[;nTIo amino,
corrpo(EFrﬁéuéY&fo@}kﬂ{?F%o(l g), can be prepared by

conRémﬂM@pkemegemmmayjfwm abfvakorraditahof fbymulavher ein Q' s
-CR -, drd).@. and thedptted Iine represents a

bond gﬂzgéeferred to conpounds of fornula
<‘?33
X

é eat nent of a ture of the conpounds of
1§ or nul a-@1CHY-Osodi um ac&Roe and acetic acid with an
appr opr L-@HeCRCEHOE-Ssol ut (@4) such as hydrochl oric acid.
The, 209 AR ES;8f 4 i Sy herein
referred t ggals&{:g &gﬁﬁ Qel& or m?P‘%g%O\(Ig)”?alkggﬁan%e
prepared by reacting a conpound of formula (I-c), with
an Listadivatsaliradieal eflecfed faoml-€((DXFF(O)RHEr ei NWi s an
1RPPr O (ORCEsal k@Rl YN Gr qr(ow SluelRamRgiyl-f@r exanple, hal o,
N agL an e Qlaf ct% dovgl}%ﬂ}ﬁq 8{ \ivfle?x%s a Pdicd 0%%41191 )(ll-?fsy

cal suc as ne
4- mef hyl phenyl sul fonyl oXxy and the i ke. The reaction
c aninbéevpel their BARP bimdiag pegertiesothe comapoundsalf Wiengressatdiveation

f Orm@(@mécﬁas r&&eﬁde%&h@dmdﬁor@rwdﬁ@&ﬂ@ﬂ@&s,m G/Haﬁ @z%la one of the
2(? m%(gms 3%¥he m(ﬂecup maayoxaeﬁﬁce w1 bH)r mstta)mcgpar rgdlgacgve lrs]cgop[eh e

Ilke a ketone e.g. 4- nethyl 2- pent anone;
N, Nob prefakethd ghafmdetudiesl compdsitivhodi@iganatian)dn ftetive de@unt of a
Th aﬂﬁgfal: éoﬂﬂmﬁ’t{d f'iW)a@QP E&P{ddﬁfo szﬁfi%glg %&'&l@ adive i fn gredient is

fokeaﬁ li or. ea men@ﬁ
carPBREFL! “d’i‘t"ﬁ%l Pf“ e é“u% Y aqCentaq fafrichwhich o
2% odiatrier way hhavie varsty df éotms f¢pending andhgplouk of grejtatatiorndsiiced

Whl thadhﬁm&tfaB&{ atrRsk pibkiviaBltidald oGRS aRf de§1ﬁ81yﬁ1€§§ﬁﬁat‘y‘2l@sage
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r ea&at@rl&sﬁl mseil?nr |Fﬁge%?13éﬁ ﬁr&%@gflﬁéomaqs@om mtor?édosage form,
r e aamy bithe ushhiephaeacduticih madiy mapbvail@ed,lsychtee, foxamgle vk,
at a tenperature rangi ng between roomtenperature and
the reflux tenperature of the reaction mxture and, if
desired, the reaction may be carried out at an

i ncreased pressure. In an anal ogues way, the conpounds
of formula (1), wherein Xis >N or L1

i s-C -6al kanediyl-NH, -NH (e.g) or -NHGi -

al kanediyl -NH, herein referred to as conpounds of
formula (1-1), can be prepared by reacting an
|nterrred| ate of forrrula (IX) W|th an |nterrred| ate of
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R2 is hydrogen, C ~alkyl or aryl G- alkyl; the central

" noiety may al so be bridged (i.e. formng a bicyclic
worioeny3ismi t h an et hyl ene bridge; Z i s hydrogePCT/EP2005/053034

hydr oxy, C .6al kyl oxy, aryl oxy, am no, cyano,aryl G _

al kyl am no or benzthi azolyl (G . 6al kyl)am no or a ring

system selected from (a-1) (a-2) (a-3) (a-4) (a-9)

(a-10) wherein R4 and RS are_gach independently

sel ected from hydrogen, halo, C alkyl, C ealkyloxy or

t r ' %dpsr@tshw:ohol@ aiyd thé Bkedih @fR)hse oPBrthﬁMrep&‘d@&Is Ishdptagd

qpeoo sk 1x1St t %nts ea9 .
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ad d]?i} aceu%czﬁszmner g‘r ? suc dRsage 1hn¥t cal et%fe%% L{d&ng
2% or Wgre@ prerded tblgiple P"é’F‘HeSt HBS B@‘t"ieéﬂackﬁ’tﬁ évafe@pm@@@hlp golggipns or
0pt suspradionsgerdpoonfulss tablesphonfds ard tRe likechndiseyregated mulliplehen
a dikegt bond is intended; Qis -C(=0- or -CR3-
wherein R3 is halo or Gi.6al kyl; and when Qis -CR3-
the dotted line represents a bond each X is
i ndEiseprarayndsyof thepresent ingeption aancireatns prexent §ssucuamaghesnliing
30 S frdxfeell@amagsidr deatBdi tornecsit BOHPROGE Binl Ahetidiate nedilior

] Ctg:d?d'visclﬁgp%ssu ﬁé&g !in %E‘%ﬂﬁaﬂ fﬁ’% v&%ﬁ E:P %Qh gué ?qyoégfdla]or

s ol afereien i r@l%@l%ﬁ@bﬁfﬁﬂ VaRipps CiseRips angeoncns cased or
6al dzageebaiey by RERP adtiRity;Samextind ecincrdss the difespanior praliferstive

r addaﬁzfél §FJeH'%C Eﬁlqﬂtfnr t en@e%sl’i&{@%ﬂégcem ceﬂgacan radlosensltlze

Y

o5 oR G, et 5@5{%&%“%??’5%%’% 3 ey sl
| s Tropiengips doss. pravensingHmthe cese Ofamﬂvwbcellmmrvgrswwmamn of

Ci -thedelsiohs, @iid tatisy biovidesalelpprotettd. central noiety may
al so be bridged (i.e. formng a bicyclic noiety) with
an ethylene bridge; Z is hydrogen, hydroxy, Cralkyl,
G ~al kyl oxy, aryl oxy, am no, cyano, aryl G .
6al kyl am no or benzthi azolyl (C - 6al kyl)am no or a
ring systemselected from(a-1) (a-2) (a-3) (a-4)
(a-9) (a- 10) wherein R4 .and, R5 are each
i ndependently sel ected from hydrogen, halo, G- al kyl,
C ~al kyl oxy or trihal onmethyl; and aryl is phenyl, or
phenyl substituted with one or two substituents each
[ ndependendl y sel ect ed from haI o, Ci "al kyl or
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carrier will usually conprise sterile water, at |east
in large part, though other ingredients, to aid

waetoalddisa y for exanple, may be included. |njeRCHBP®05/053034

solutions, for exanple, may be prepared in which the
carrier conprises saline solution, glucose solution or
a mxture of saline and gl ucose solution. |Injectable
suspensi ons may al so be prepaged in which case
appropriate liquid carriers, suspending agents and the
i ke may be enpl oyed. In the conpositions suitable for

perﬁ&ttf%r}grggﬁn argeg%)rpsl ?ﬂ% rgr%geln ﬁVen‘ﬁ fu% rrrrél es to &ng % y

ancl n
sui @daltam&telmtatthqﬁ@e%g@m effegfpeiaprpnt |0§/the a)m¢ wéwfwﬂpwnpounds in
Sui fredaoentadfficiehtie hibit PARP addsity] t tredl oﬂprB\th iBERRRMkgeONS,
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20 e B, Bl B8 b e S STl B SR sl ©
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res invention can treat or prevent tissue
d anIB@%mF ¢ Pfﬁﬁntf’}‘%?ﬁ??f’e‘? fatey to perprthagof teakipsh PEryeNting or
necinlukitisg orevegagpricdisosder man asingl, whicht@nprisesr agdningstering to said
car g aaﬁfabaﬁlcmmﬁe&iv@ime@f thef‘ébb%diliéiﬂﬁécr@inpt)&ﬂds Omen g
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i nchespdel dohk stkake espa@atedovitiprah idfmeagat fosabisdamis plolal Ehemia,
c el rlaﬁerfuﬁannﬁw 8myeliatid L BiScal* M 88 RHIONC R fis 8RS AEB ko

llmm %%r%a i osensitize and/or chenosensitize cells.
PRAGEMT4 Wi bi ti on of PARP activity spares the

ceIIs fron1energy | oss, preventing, in the case of

30ne Urha lpresal insentibi ﬂmnfeinblaes the e ol cordvohd3df ffrmibla @) for

Ne YA n ngmq»;cnua» f&[{%lg gﬁevgm%pfn%ﬁﬁ%hgne ?aﬁﬁg [0 fing

ore reasons ent i'nventl o
Hamage ge doalslog fo TR PoAPERiPHy o8 e TaR ¥ ERTNE AT | y

_ef flelulplhm wrolegicalgkisotdecinabenimal. dent i f i ed conpounds in
an amount sufficient to inhibit PARP activity, to
d;ﬁ@% é o "Iprr %\ﬁ?r’gnéﬁrlo eis’glélneeﬁ%c ma’gg“luéeg %he gltngp %gr%gewt cel |

ef ﬂ@'erpd%eq@@u%wamea&ﬁnwlytdyagnwd ﬁeémlaz @@Pumﬁemmwe disease,
t 0%k atirtsy of deoeleyfidigeCiiewade peetativiadiseasetahd/ ot re veREh SfutBer DY
NMDA toxicity, to treat neural tissue damage resulting
fromischem a and reperfusion injury, neurol ogica

di sorders and neurodegenerative di seases; to prevent
or treat vascular stroke; to treat or prevent

cardi ovascul ar disorders; to treat other conditions
and/ or disorders such as age- rel ated nuscul ar
degenerati on, AIDS and other inmune senescence

di seases, inflammation, gout, arthritis,

at heroscl erosi s, cachexia, cancer, degenerative
dlseases of skeletal nuscle |nvoIV|ng repllcatlve
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nol ecul ar wei ght nol ecule, adm nistered to animals in
therapeutically effective anbunts to increase the

w@emsiooilse ty of the cells to ionizing radi ati oPCHEBRI005/053034

to pronote the treatnent of di seases which are
treatable with ionizing radiation. D seases which are
treatable with ionizing radiation include neoplastic
di seases, benign and nalignaofg.t unors, and cancer ous
cells. lonizing radiation treatnent of other diseases

NOt nirédegsheRBorEih PatiRh wlb 8@ aG&HAY AUTRHiAL Rk Byhal O &P RRVA b
! nvggﬂc%ge&e;gg‘%&s% chenbsensitizer"”, as used herein,

i's as a nolecule, preferably a | ow nol ecul ar
wei ght nol ecul e, adm nistered to animals in
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the treatngent o .seases i.ch are trea bl e M t
e RUFTED FR e ete R Sl P Ao RES B oo
c he pesditien Apnhas wnd el deendingprisedsasihaviog Bidisiokibitibgthe diseasand/or
mal tgwnioh, ibm&g@l&qd@ﬁdkﬁpﬁfeﬂbl(iii)&afvﬁlg trgh]ﬁmé heya @ynditlion,
tre - i:sted herein are al so
on?éé’%%?ggggrg%/ ?Efet %@geg%ﬁd?d@%/ognltll %n. The conpounds,
onposi tions and nethods of the present invention are
par Thecteimaithdiosaasgizer’, 2 oved hereiat is Aefined apripalemnte] prefetably siiaw
damagrcn@Stéight Meleduld ﬁﬂnﬁ?_ﬂstlare&i ﬁ)aefnhn@s{j in %}f@?ﬁicéjﬁ%ﬁ%&ivg
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cantlerteraf “chéisosagiiedrdlas ced hedin, ibidmedss aaflealk, prifeAblY a low
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ancer, l1ver cancer, ng cancer

2honcoairap ateégiy fhe Presel InYsP4AT perit oneal ef f usi on,
mal i gnant pl eural effusion, nelanoma, nesothelions,

erU| TheRbRpinad, 0bposiliEnsaRD BB the PRBent HOSEKA e Earticularly
y sa na,. ovarian canc ov.ar r m
cor PR n QB G BRI ueof B0 SHRRG g BHEity e e
pentPECTeSIHE @POPIOSIEL | nobl ast oma, skin cancer, soft

3¢ | SBieeompiundne theiesenibiysntion kdn ted nitti-cagcea sgenSt, Giltieh ierm also
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trqphoq %Etl% ngp%asnsy u erlgﬁ cancef, vagi nal
canCapPedigagpods o e IvRRPY, are geeknl fr HRDE EHREF 20dence

t hechemprsenitiving and/on tadiosonsitizingttuthongelistin oamcaasiches ACEE as
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e.g., 2- nitroimdazol e conmpounds, and benzotriazi ne

di oxi de conpounds) m m cki ng oxygen or alternatively
behave |i ke bioreductive agents under hypoxi a;

non- hypoxi ¢ cell radiosensitizers (e.g., hal ogenated
pyri m di nes) can be anal ogs of DNA bases and
preferentially incorporate into the DNA of cancer
cells and thereby pronote the radiation-induced
breaki ng of DNA nol ecul es and/ or prevent thenormal DNA
repai r mechani sns; and various other potentia
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anount of one or nore other conpounds, including but
not limted to : conpounds which pronote the

w0 penmas@t i on of chenobsensitizers to the targeCT/ERI00T953034
conmpounds whi ch control the flow of therapeutics,
nutrients, and/or oxygen to the target cells;
chenot her apeutic agents which act on the tunor or
ot her therapeutically effectiype conpounds for treating
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hydroborate (5.3g) in EtOH (150m ) was added and the
m xture was stirred at roomtenperature for 18 hours.
The m xture was hydrolized with water, filtered
through celite and evaporated. The resi due was taken
up in DCM and washed with water. The organic |ayer was
separated, dried (MgSO ), filtered and the sol vent was
evaporated. The residue (38.5g) was purified by colum
chr omat ogr aphy over silica gel (20-45 n) (eluent:
cycl ohexane/ Et OAc 60/40). The pure fractions were
col l ected and the solvent was evaporated yleldlng 1y
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stirred and refluxed for 30 mn. The sol vent was
evaporated. The residue was stirred in 2-propanol (300
waorkgos/0631be ered of f and dried. A part (2 g) of BECEEP2005/053034
residue (28 g) was recrystallized from MeCOH The
precipitate was filtered off and dried, yielding 0.8 g
(40% of conmpound 15, isolated as a hydrobromc acid
salt, nelting point >299C. .
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(0.00872 nol) in DCM (10m ). The m xture was stirred
at roomt errper ature for 2 hours and poured out into
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fromacetonitrile. The precipitate was filtered off

3em dTebsé gélleldn ha gt Gould/dasilydiedgmide B8 gffdcibdgmanht fecamnipe wdesults

ieme&] Herélf?df{& Ir?ge%gial 1F?§ @M%%l%%ag% an tive amou t woaﬂd be

Iso yanato rinmet

dr opsti 8405 ﬂ‘&&?n% et yeshtand IW%CH%ff‘BF 0@ gatp 10
4 (eBOUSY weidh). Ii nmy[h@lm(r@;ﬁme)to adfirisistel the wneredalesess two; tigke,

atr R)ertn?d@ﬁ[)i‘lt)&& @c afp%p@atmﬂéfvas tHEhSR lmé%a} $Ssub-doses

vapo
3G TN 3 PR S B P b rlatinp P o5 o B el
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andDCM The m xture was stirred. The precipitate was
filtered off and dried in vacuo, yielding 0.55g (46%
of conpound 6, nelting point >300C. Exanple B7
PreEaration..of.conppuiid7. A mxture of conpound 4
(0.013 nol), chloro- acetonitrile (0.014 nol) and

sodi um carbonate (0.065 nol) in DWVF (150m ) was
stirred at 70C for 3 hours, cooled, poured out into
ice water and extracted with Et OAc. The organic | ayer
was separated, dried (MgSO ), filtered and the sol vent
was evaporated till dryness. The residue (6.19g) was
pur| f| ed by coI um chr omat ogr aphy over SI lica gel
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(77m) was stirred and refluxed for 2 hours. The
sol vent was evaporated till dryness. The resi due was

WO 2006003150 i N wat er. The m xture was basifi ed WECTEP2005/053034
pot assi um car bonate solid. DCM was added. A solid was
filtered off and dried, yielding 4.67g (76% of
conpound 18, nelting point 253C. A m xture of conpound
18 (0.016 nol) in MeOHTNH3 7No(150m ) was hydrogenated
at roomtenperature under a 3 bar pressure for 18
houggpeWinbitalpaiey ni ckel (4 2g) as a catalyst. After
upt cat St
t hr BSIEe P Fiord e@*%sﬂé@im&s%%e% i
dr yﬁé@@ylfwmmlde, SMaQl” {salefigyl apemethigh | Mﬂédls Befined ps mRgthyl
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was crystallized fromDI PE. The precipitate was
flltered off and drled yielding: 2.8g9 (67.7% of
co ok gion pishe injggmadiaiegompands Exanpl e B10

Bx atlpn of conmpound .19 A m xture of
r&p§§£010 ht hal azi ne (0. QR502 nDI) etpedi ate 3
b ;SEE Eﬁ
our s

(O B@W@Eqmﬁwﬁmﬁﬁ%&blun1car ﬂ 1) in
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161C. b) ﬁraﬁatfﬁ}—méf conpound ge M XY ure of
cornpound (%0..0087 nol°) _and sodlun1acetate (0.01306

mol}) idtemeGat DA 1d:abpt QM. Jocavas stir mdnmiate B EHA. wﬂgd
fof 4 hours. The solvent was evapog ié till dr

Hydr o&fitti c aci d _10% ¢40m ) was addéd.r The 97
wag sti ﬁrﬁhd\#éﬁTU e r 1 hour hen %rou t
to{roo enﬁerature S added. The m xture

\?Ma;L' 'Ne\‘,;‘,, .:.cedl'ge4 L,’f gAlll yret S ! ultrﬂermedla OSEIEX[! E[ e?0210°$ |
wat er, drled (NgSCﬂ) flltered and the sol vent was
evapor at e The residue was purified by col um
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chr Sftaphy over silica gel (15-40 gmw(el uent:
DCMRezipton obinrmdiatethe desi red, fract | re
coll ected and the solvent was_e apor%ted e residue

(1. 4q,. was crystallized fr th t her. The
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dr yimessediald® resi due was taken up in Et OAc. The

m xture was basified with potassium carbonate 10% and
extracted wwth EtOAc and a small anmount of EtOH. The
organic | ayer was separated, dried (MpSO™4), filtered
and the sol vent was evaporated. The residue was taken
up in acetonitrile. The precipitate was filtered off
and dried in vacuo, yielding 1.299 (79% of conpound
10, nelting point 2380C Exanple BlIl a).Preparation. of
cpnmpound. 24 A mi xture of

3- am no- 8- azabi cycl of 3. 2. 1]octane 8- carboxylic acid,
et hyl ester (O 25 nDI) 1, dlchlorophthala2|ne (O 25
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NH3. The precipitate was filtered off and crystallized

fromMeOH The precipitate was filtered off and dried
W@006[0WITs0 The residue (2.1g) was converted i ntRPCT/BR2005/053034

hydrochloric acid salt (1:1) in 2-propanol. The

precipitate was filtered off and washed with 2-

propanol and DI PE. The residue was dried at room

tenperature, yielding 1.2g9 (b4.4% of conmpound 13,

melting point 227.6C. Exanple B14 3).Prep.?rati.on. of

CONP. Frbgaehtidh) ofAhdingt o@ds| , 4- di chl oro-6-nitro-
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to ~%@%§P§ﬁ%@?§?@ﬂ The ed till
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compound 20 (0.0155 nol) and sodi um acetate (0.0233
nol) in acetic acid (50m) was stirred and refl uxed
for Ednbp@B2s. The sol vent was evaporated till dryness.

t@ﬁb bgm3096(50n1) was addeds—-TFhe m xture
RS (L) 5 s, e

tenperature, poured out i Ljwe wat er, ifiedwith a

concentrated NH OH solution a&hd stirred. The
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to crog,gmr;dqnﬁgﬁ@éw,g 13gl¢v¢. sol vent was evaporated till
2O?ryness he resi due was taken up in MeOH and Et OH.
he m xture was stirred. The precipitate was filtered
Ofngy%]e@Bled in vacuo, yielding 3.59 (98% of

oun g point 300 OC. . Fo I ep
ERRgassolBd 3% D i xture of

conpound 22 (0.00614 nol) CH (30m) d THF
(30m ). Raney nickel (2g) was added portionwi se. N was
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dried l.n vacuo. re

S RFeh 6 ROV e repnd P ass i Vi N s Sl ren
off and drfed in vacuo, yielding 0.47g (24% of
conmpound 14, nelting point >300C. Table F-1 lists the
conpounds that were prepared according to one of the
above Exanples. Table F 14; Ex. [B4]; np. SUBSTI TUTED
2- ALKYL QUMAZOLI NONE DERI VATI VES AS PARP | NHI BI TORS
Field of the invention The present invention relates
to inhibitors of PARP and provi des conpounds and
conposi tions containing the disclosed conpounds.
Moreover, the present invention provides nethods of
u3|ng the dlsclosed PARP |nh|b|tors for |nstance as a
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a specialized reverse transcriptase. TANKs are
(ADP-ri bose)transferases with sone features of both
wa@k@anabitsing and cyt oskel etal proteins. They cOPCHEP20051@53034
PARP domai n, which catal yses pol y- ADP-ri bosyl ati on of
substrate proteins, the sterile alpha notif, which is
shared with certain signalling nolecules and the ANK
domai n, which contains 24 ankyrin repeats honol ogues
to the cytoskel etal protein ankyrin. The ANK

dongk Rlsitif REdsitaldivial cedt&d &H%ﬁéd? yRIARH:81 28 %5 bR HpEund 5,
Repe% MJ% E ctor-1 (TRF-1). These proteins were
t he e RFl -i nteracting, apkyrin-related
ADP-rlbose polynerase (TANKs) . One of the nore
spetibld &1 fisthtit tamsuids thhéWe bpirblacddling tdans vt @ hake Of
gRﬁﬂmlmymntelmmrefunM|onreqwrestmo .
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TRE- 2. ronospre ends, n@@\l@/@
regul a : AD3r|n|nh| its
the ability of TRF-1 to bind o telo@geric DNA. This
poljy- ADPr i boRy!iafp of610f TRF-1] relcgages. #Rml); hhomp ke

t elfomeres, openlng NEE T €l nerlc conplex an Z|ow
acgess erefofe
positiv | at or of oner Ien aIIOMAng
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el noatlonoof the teloneres by onerase. Anong the
many fGodbiHES. [BRE mpbl3BoC t 0 PARRo. M6 G; BS PBE] abl216.1°C
PARP-1, is its major role in facilitating DNA air

by ADP- therefore co-ordinatin NH
nupber ' repair ginsf As e Nﬁ?*PA@ﬁ
b o . 1

acilvatlono NAD+ | evel s significan cline.
Ext-ensi-ve—PARP-act-vatt-on—t-eaps—t-o—severe—depletion

OF NADES: Noda Ex- &Bkhﬂeéﬁﬁﬁ?&f_mm_nﬁg&&mmhmﬂw 3‘7%
short half-life of POy (ADP-r|b ults afrapid

t uf nov areodc preﬂ\y(‘)ADP-rlb o?‘msd Q)

qu ckly &gr aded by t he const tutlve y active

AU B A W e e

ang PARG forma cycl ?at converts a large ano of
NAD+ to

N HBOSE vl ess than an _hodr
OVEr - stlﬁﬁﬁ%w¢on of P can cause[éfﬁ%ﬁﬁ\f?ﬁiaE;bnd
ATP to |l ess%than 20% the normal l'evdl. Such ak

scenar £p. NoS 2850 81.ahp. Yaet i nent ako iy d; BY. (BSL RSB
Whem depriyation of oxygen has al regdy drastical by
cofrpr orFsethycer Ty ~ener gy ot p WFeRrE~
rajicaﬁfgﬁﬁﬂﬁction dgry repler f ™ s assumed ts-be
a pmjor_cafise of tisswe danmm PartS of _the ATP dron

wh ch CogNo.vipEx 4B31i mp. rﬁ?WCbr gans €orNan§; Exs Bidemp. 964

reperfusion, could i nked to NAD+ depl etion du
poly (ADP-rhbose) t -AR§éavaéE§;W(£ij
i npi bi t W'ﬁe/}itfé'd/@o pr eser&g celTular] ener gy
| eyel t’ .oV*potentléilng the survilva |schaen1c

tl nnnnnn | h!\lll t Dnl \l/ I\h ri-hoc.a) (‘\Ih P3| S I S
SUCS (J.I t T3 Ut (= 1 uua\., Tt lIb\JI

al ko_£eniie %ﬁxi B3k mp 233(?1 expr pqu‘hrN(hi‘t EXF{IB%PF of

genes essential for |nflannatory response. PARP

I nhi bitors suppress production of inducible nitric

oxi de synthase (i NOS) in nmacrophages, P-type selectin
and intercellul ar adhesion nolecule-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 fragnments and, once activated,

catal yzes the attachnent of up to 100 ADP-ri bose units
to a variety of nuclear proteins, including histones
and PARP itself. During major cellular stresses the
exten3|ve activation of PARP can rapldly Iead to ceI
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D-aspartate (NVDA), AMPA, Kainate and MGR receptors,
whi ch open ion channels and permt uncontrolled ion

wo b@w00B5@., Ca2+ and Na+ into the cells and KRCDEP200$/053034

the cells) leading to overstinulation of the neurons.
The over-stinul ated neurons secrete nore gl utamate,
creating a feedback | oop or dom no effect which
ultimately results in cell dmnage or death via the
producti on of proteases, |ipases and free radicals.
Ex Besmpcplozicakexaraple on of gl utamate receptors has been
i nplicated in various neurol ogical diseases and
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i nvention provides conpounds, conpositions for, and

nmet hods of, inhibiting PARP activity for treating
w@awemen31and/ or preventing cellul ar, tissue andPCI/EPIGHOS3034

damage resulting fromcell danage or death due to, for

exanpl e, necrosis or apoptosis. The conpounds and

conpositions of the present invention are especially

useful in enhancing the effegkiveness of chenotherapy

and radi ot herapy where a primary effect of the

tr e@ﬁﬂ&?ﬁna‘t&l bty tﬁ@&m@fOO%Uﬁd A0 N iel @880k Buftel Einal
tar ound Qgior art @B 1062357

ckar
9“&%‘8&“08& IRM? %r% S B U scl oses qui nazol one
d er Theehehdﬁe‘@rmwp@toémlmﬁy e et leass 1 Sapinegnfl plages trarpferred to a
2253§FbuRNINIT™S Btk 44) fdtuamtiRédiod Solidtinh, Sahea M@ expressed as counts

2 ﬁtbﬁu%{ Inﬁﬁ‘{lttet g]ﬁlﬁy f‘brcga&f)&gcrgﬁentb}f%ff g&ni@ﬂn&i’% PS RP-1 enzyme and

per Sl ve acll

MSG4hp0t copgainay e S BE s GIFARIMEV0 but o PARP-1
pi pextzynrle oryoadpiynldpanidyaeples (Pantaiigng RARE-V e ymd el aepoundbed
c ONERNES lnamﬁséwv&a ﬁﬁllm ARAIRD @'ﬂ'c&hﬁonnméﬁed whrmgsblvmnar

ng 2 n%@fl}b%heg ﬁnglu?% Bg%ﬁ] ?n te sténslta%\éeg g(gnln%rﬁn&s weéé t%&elzdoaf' g d.

n

1@1. neanpspPEpEaR 25 Q) rMn‘%’hyhfae eRFAETIY Flioaisg eﬁéw&ﬁsloaéfl 8 de3¢3
ant pg@aiesiite Wwabmade iz thpcdposius ernesidaesbemtr@ns

1 99w 515 blg\ijg&s 1090 Fqllgllégcﬁl Eegt?t?é b \}alﬁ%%vas Hﬂagtacﬁécﬁ?dn?wme
o o5t 8 e gl e T o g e grproset B SARE B

di seizpwesrtiyityl Fei @db@mpteuﬁlwnwnb@rcmu% expashadas p peeentage of
1havine gaega@txr Blidede the CorftioRPWhén dpPropiidte, 10368, (cqntddlratined
on &1&4 gi%c%%du 't}ﬁqJA(k?’-elsen%h atch%lBItg gO% of the control) were

qui nazo |ne erivatiyves. scrib ound

have*mnyied |“E“$ léfreaseafﬁmaﬁﬂm ‘%9%‘13‘? %8 §XP“'E§3‘3|?§ 5’8’8‘%‘8‘1“ ovean
pubbélehthd 5& b 12@]. Heren 2 effectiios whtgempougdd aarptessed aepICso (the

der hégaﬁ\}e\l@gsvaﬂ}‘é oPARR 4 RALd)| A 18fefBE&omPbiinaY-hinb 1 8-
? ”Ve”héh%“ Ee s if QVQ%HEA Pap%a%otﬂ?ﬁﬁx‘ §ss§°;ﬁ?e i co%goin% g}gwd

ar nac cep
ad dmbeswygfamtg a‘a‘h?jmtul‘ﬂa‘e-“é F‘é‘%’é‘é‘l’fé’lﬂf 48] queély PRYic forns

t hereof, wherein the dotted |lines represent optiona

bon%iitra(filtr&ioﬁ%say fo?ﬂdRPQrm@@% acm ein R2 is

am nocar bony en is > en R2 taken

t oget her with -L Z can forma blvalent radi cal of

2§ or Fernppundy afheresEVRIRPD Were desteyl inidr 877 Tiligagion gssay assessing
pheRyRP-1-activity firigiesed ilNthepfencesf nicksdIRIA) byvherneof itsRibtang
hyd ft/ADIRl]E ds3l Jt%\q Eﬁigﬁ?usul}éfzﬁ}-Ng) a?ﬁbblﬂb@ﬁ d&for @he

cel Geoe FBIAGH R 2y sl egpc g el XD %
i ndwplefltraplates/and diedraoengratadd ni’]hwm@eﬁmg B atintillagen geynterR7
3@nd R8 taken together may form a bival ent radical of

for M%me%f %gs%st&k sélﬁtl(gh) 5 g{ﬁ/niﬂ Qﬁ' N ecéiocl( go"llftpon 100

wh
a0y, et EoH R e sl SN GO 8102 T
sel BETstmM MpCk)G(@)made. AGHiR)usNHihe PABPC) endyméE|-Kidneilyind
or kP& Fhs AAIKADGHE Yicred TNA tvasclﬁféba% a8 d&lbhiRE tn tﬁ@ﬂ%m

340 Re L o BaRE ap ey Syl S Lt adel figheb

- N— @iOre togethes Wit dothdf evoppend in PMSOlasd Rl of h@@n@ﬁ NAIZ“‘/i32§’]
a r NdDe alixiak whosdaed ger (oA 3)a Inekilfilietlatd0@5 1um, suppher

-C -eal kanediyl - is other then -CH2-CH2-. The
conmpounds of fornula (1) may also exist in their
tautoneric forns. Such forns although not explicitly
indicated in the above fornmula are intended to be
included within the scope of the present invention. A
nunber of terns used in the foregoing definitions and
herei nafter are expl ai ned hereunder. These terns are
someti nmes used as such or in conposite ternms. As used
in the foregoing definitions and hereinafter, halo is
generlc to fluoro chloro bronD and |odo Q 6 al kyl

o,

o . o o o .



tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesul foni c. p-t ol uenesul fonic, cyclam c,

W@ 200609d15€, ~-am nosalicylic, panoic and the | P&RBEEP2005/053034
aci ds. The conmpounds of fornula (1) which have acidic
properties may be converted in their pharmaceutically
acceptabl e base addition salts by treating said acid
formw th a suitable organic®r inorganic base.
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Unexpectedly, it has been found that the conmpounds of

the present invention show PARP inhibitory activity. A

first group of interesting conpounds consists of those

conpounds of fornmula (1) wherein one or nore of the

followi ng restrictions apply: a) Xis >N or >CR2-

wherein R2 is am nocarbonyl; b) when X is >CR2- then

R2 taken together vvlth -L Z can forma bi vaI ent
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d) Zis aradical of formula (b-1) or (b-2); e) each
R5, R6, R7 and R8 is independently selected from

why@eogas or halo; f) L is a bivalent radi cal B&l/gr10e8053034

from-C(O- or -C(O-NH; and g) L can be a direct

bond when X is >CR2-. A group of preferred conpounds
consi sts of those conpounds of fornula (1) wherein X
is >CH or >CR2- wherein R2 lpg am nocarbonyl; when X
is >CR2- then R2 taken together with -L-Z can forma
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the second dotted line is not a bond, herein referred
~to as conpounds of formula (l1-c) can be derived from
an appropriate substituted 2-am nobenzam de of formula
(V) by cyclizing the later with an appropriate
substituted internediate of fornmula (VI). Said
cyclization-reaction may conveniently be carried out
by stirring the reactants together in the presence of
an appropriate solvent, for exanple an al cohol, e.g.,
met hanol, ethanol, propanol and the |ike. Sonmewhat
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The present

i nvention also contenplates the use of

conpounds in the preparation of a nedi canent for the
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adm xture with a pharmaceutically acceptable carrier,
which carrier may take a wide variety of forns
dependi ng on the form of preparation desired for

adm ni strati on.

for adm nistration
or by parenteral
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exanpl e,
the case of ora
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Syrups,

oral ly,

i njection.
the conpositions in ora

oi |

carriers such as starches,
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of their ease in adm nistration,
represent the nost advant ageous ora
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These phar maceuti cal
desirably in unitary dosage form suitabl e,
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usual ly conprise sterile water
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l'iquid preparations such as
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adm nistering a therapeutically effective anount of
t he above-identified conpounds in an anount sufficient

WO eoosfobdibe t PARP activity, to treat or preventPCT/BB2065/053034

damage resulting fromcell danmage or death due to
necrosi s or apoptosis, to effect a neuronal activity
not nedi ated by NVMDA toxicity, to effect a neurona
activity nedi ated by NVDA toxjcity, to treat neura

ti ssue damage resulting fromischem a and reperfusion
I nj gryxmvgeur ol ogi cal di sorders and neur odegenerative
di seases; to prevent or treat vascul ar stroke; to
treat orp cardi ovascul ar. .di ers; to treat
othgr con ?%%ﬁ%“?ﬁ&T8F°%F§%?%%P§m§@éﬁ as age- related
muscul ar degeneration Al DS and ot her imune
senescence di seases, \ o arthritis,
atheroscleros?s’El Cachexﬁ%%ﬁggic igf?}ekatﬂve

di seases of skeletal nuscle invofVi epllcatlve
senescence, diabetes, head trauma, in ?annatory bowel
di sorders (such as colitis and Crohn's di sease),

MUS G4l Afi ﬁ?ﬁr[ otﬂ@ﬁl{an‘ﬂ% @%Q{Ja@éeh@ab@ ’adcgt‘?otn%gl%%h&)ﬁle%tereo-

chroni ¢ an eur o
ren‘él}emfcéHﬁ?‘@emrf%’inFsﬁba‘Feofé@ﬁ@m a, septic shock (such as
endot oxi ¢ shock), and skin aging, to extend the

1b1 f @8 pebadinsk Byrekhdplical BBacapaci ty of cells; to alter
gene expression of senescent cells; chenosensi ti ze
and/ or radlosen3|tgze (h%ﬁOXIC) tunmor cells. The

pr eSéntNy-mé&hor ok arberein & igaginocabeyk et i ng di seases
andwbarKlistiOR3s themR Ainkea o gathér withl—a‘,hz can g teealent radical of
adnigphshering to said animal a therapeutically
ffective a pbove-identified conpounds. In

1gartlcular nqﬁé invention c%Fates to a net hod
of Wh@@ﬂﬁngsmﬁﬁﬁventlng or inhibiting a neurol ogica

di sorder in an animal, which conprises adm nistering

t o sajpg-~ani her £ i ve anount of

t he above- |1g2ir\{t(?t ?eg g%en%ou‘&%%y%ﬁgeﬂ}ﬁg%x ol ogi cal
dlsorder is selected fromthe group consisting of

2perR pik bydabgendalooBatalylosnorda dalkyy; physical injury or

di sease state, traumatic brain injury, physical damage
to roke associated with brain

da n%gghﬁgggg(” §€%{k§ , gl obal ischem a, reperfusion
injury, demyelinating di sease and neurol ogi ca

di sBiscgndicabbeddcteddrotro neur odegener ati on. The present

sk nvention al so contenpl ates the use of conpounds of
fornqla (1) for inhibitlng)PARP activity, for

tre ng, Reev ntlng or |b ting tissue d g
resEItqng fr [ nfg ih du osi s or
apo S R; ating I ng or y ing a
neur ol ogi cal dilsorfer in ani nmal .
"préV@ntlngbﬁeu?odegeneratWéh" |ncludeS(bMe ablllty to
prevent neurodegeneration in patients newy di agnosed
as havi ng a neurodegenerative di sease, or at risk of
devel opi ng a new degenerative disease and for
preventing furtherneurodegeneration in patients who
are already suffering fromor have synptons of a

neur odegenerati ve di sease. The term"treatnent" as
used herein covers any treatnent of a di sease and/or
condition in an animal, particularly a human, and
includes: (i) preventing a disease and/or condition
fromoccurring in a subject which may be predi sposed
to the disease and/or condition but has not yet been
di agnosed as having it; (ii) inhibiting the di sease
and/or condition, i.e., arresting its devel opnent;
(iii) relieving the disease and/or condition, i.e.,
causi ng regression of the disease and/ or condition.
The term "radi osensitizer", as used herein, is defined
as a nDIecuIe preferably a Iom1nn|ecu|ar m5|ght

I Y N L Y T B 1 T o I




uterine cancer, vagi nal cancer, cancer of the vulva
and WInms tunor. Hence the conpounds of the present
WO poeqoilen can be used as "radi osensitizer" anPDEP2005/053034
"chenosensitizer". Radiosensitizers are known to
i ncrease the sensitivity of cancerous cells to the
toxic effects of ionizing radiation. Severa
mechani snms for the node of acfjion of radi osensitizers
have been suggested in the literature including:
hypoxi c cell radiosensitizers ( e?g?, 2-

nitroi% dazol e conppunds, and b |\ riazin hoxi de
conpyl m m cki &h t gr nat {v ehave
i kebi I ve Jjlaggnt sl under] hypoxi a; jon- ypoxi c
cel | Mradiefensi ti zeds €. g. H&tolEnat ed sdi nes)

can be an ? ogs of bﬁses and 5referent|ally
i ncorporaf® into tRe DNA of can®@r cells &R thereby
pronote the radlatlon i nduced breaki ng of DNA
ol ecul es .and/ or prevengsthe normalg’DNA repair

nmechani and vari ot her p tial mechani sns of
action been hyp sized f adi osensitizers in
t he ent  of e. Many cancer treat nent
pr ot geol & currentlﬁ | oy ragtoessmsitizers in

conjunction with radi ation of x-rays. Exanpl es of
x-ray®dctivated radfd@nsitizefd ncl ude, but are not
limted to, the follow ng: netronidazole,

S S ¥ 0 :
e e e SR S
4233 lEééyoﬁglﬁ%ﬂg?yﬁ?cotlnan1de 5- bronndeoxyurldine
( BUBR)nd RS takrowbeelien xyam FdraliarbivalehUddayal of formula
br onodeaxygyirR°dbne, fl uor@deoxyuridi ne (FudR)
hydroxyug )é§|splat|n 2$ therapeutically effective
anal ogs erivatives the sane. Phot odynam c
19 her apy -P#E26f cancers &MAAToys visible light as the
radi at i cOHaCHIGHR{(- of t lKedsensitizing agent. Exanpl es
of Rfﬁé}&ﬁgééﬂ imsqndeﬁé#dé}ﬁl%élé&édzf%xﬁhy’dfb% e, Ld&1; and
following, but are not linmted to: hematoporphyrin
derivatives, Photofrin, benzopo&yﬂgﬁln derivati ves,

t i nLéta biplsnirediedl seleciddopoOP e
1bact erq(og-h pnapysid oraC(O)aApOLaRbedyRdnes,
pht pal0eyak Bnd P %ﬁalopwarmqmd%gﬁof formula (b-11

t herapeuti cal | ecti1ve anal ogs and rivatives %

t he same. Radlosen3|t|zers be adm nistered in
conwuhﬁmpmwwmﬂvhwmmﬁhéP@BSUT?X"?TVH%¢$@@Bnﬂ@Sawn@ﬁﬁwémw
oneis@bt 4630, Dishehdi C0ITOLMUS(Dh-2) B IUid LO©)Dikkn T kalkdnsdiyied

o: u i ch pronote the incorporation of
zéad?%ééngl?ﬂﬁégg to the target cells; conpounds which

control the flow of therapeutics, nutrients, and/or
oxygemxmmmmhdasdmgmﬂunameAWEhanntherapeutic agents

whi chxagtcar r"ort>|@‘?{2-t WIRERSin 1o & QnﬂBcaYﬁoH]lo\Hﬁen@QQ bbkmlﬁlan R?taken

radi at | er thera t 3
~co npo%ﬂ%ﬁfgé W‘ ‘?f%%*i".f?fa‘ %%ﬁaié‘i rag'rcalé’i{ f?&?“laf Q js hydrogen; Rs
2Ex anplisdydiogenadd 4 1adierd of formaratdellt (@) aidlrii)s each 3? Riely R’is -

used ﬁdﬂlelféﬁdi'ﬁntl?l sdldcted fr\Mnterdﬂ‘ogdll REL6Jl ik a BREISntiratiidaligiectel) Bom

are n .

Canmin %(Og ERIHL Qr - (m df?a'il&{fgc%ﬁ Lnd L %g g«g % Qﬁércglaonﬁ when X is

trannggl8ﬁ§hmﬁ%FPFﬂBPB@3?BH Fl uosol 10 [M»,

2,3-DPG BWL2C, cal ci um channel blockers,

pentoxyfylline, ant i angi ogenesi s conpounds,

hydr al azi ne, and LBSO. Exanpl es of chenot herapeutic

agents that may be used in conjunction with

radi osensitizers include, but are not limted to:

adriamyci n, canptothecin, carboplatin, cisplatin,

daunor ubi ci n, docetaxel, doxorubicin, interferon

(al pha, beta, gamma), interleukin 2, irinotecan,

paclitaxel, topotecan, and therapeutically effective

analogs and derlvatlves of the sane. ChenDsenS|t|zers

- .



(eluent: trichloronethane/ MeOH 95/5). The product

fractions were collected and the Exanple A2 OV 2
w@k@eaoxaso pn. . of . nterrnediate. 6 A m xture of PCT/EP2005/053034

4-chloro-1,1-di ethoxy- butane (0.05 nol), 4-phenyl -

pi peri di necar boxam de (0.03 nol), sodium carbonate

(0.05 nol) and potassiumiodide (g.s.) in

4- et hyl - 2- pent anone (250 ml }39was stirred and refl uxed

overni ght, then the reaction m xture was cool ed, water

was3 aokdceﬂap&n,d a&da&hﬂgayelaﬁn nerewa&par at ed. The organic

le\?gggr . 2%& y Zf\;llelekgr:rlgﬁi 1% %arna ﬁoi{wlgﬁirdéﬁﬁ R3 1%hygrogen,
Pr epafdt ¢ @ﬁw@f’f foﬁé‘ﬂf (bn]e)lor &}hﬁs RE)RaﬁN R IB}ndePe“de“ﬂy
Pr e pasdéctedfroof hydopgoat halo; I3is A biviabehtiradicabelected from

[ (! ] SR, 2.mol ),
%-(4 f(?(uor opf@ﬁ%?%azﬁ%’{%aﬁggﬁg nyltgﬁxgtgﬁg%one (0.02
nol ) and sodi um bi carbonate (4 g) in 2-propanol (150
m ) 4wascomppynd @erording to elinuk @dnd¥ wherpig the, compeimd istelected from
react céfipdthasiNY. & NS, No. il Nee i SaiNoarwd t he sol vent was
evaporat ed. The resoguemwas purified tw ce by colg{ng,
chro ra hy_ov I|ca gel (eluen
tri t hanel M8 The umc\tlo
wer e E‘t ed and the vent wa vepBf at ed. The
resi due ®vas crystallised from 2-pr oparmol and the
16esulting precipitate was collected, yielding 2 g (25
% of conpougélngbund®! ting point 159. 1C. Exagpipuidd P
e. paj ati on. of . conppund4. A m xture of inter medl ate 1
(0.012 nol) in sodi gdr oxi de (60 nl) and et hanol
(100 S 4& qued for 5_hour hen
t he |VN§I?$\\Aﬁts\}{evapor“ét ed and [ M@mj\@
resi ogdey'The oily layer was extra
trichl or®nmet hane, dried, filtered andOt he sol vent was
evapor ated. dhgpdupgidue was crystallised fr @udyBiidd2
propanol, then the desired product was collected and
dried, yielding 2 g (41.7% of conmpound 4 nelting
poi nt 138.9C. Exanple B3 .E p on. o npound: 5 A
m xture of 2-ang . 0% ) and
internedi ate 6 Ngol ) in ethafol (100 m) was
warmed and the mxtuye was acidified with hydrochloric
acid c.p. (3 m). The reér# xture was stirred and
refl uxed overni ght, t hen~tHe ent was evapor at ed
and water and concentr at ed NH4(}I sol ution were added
t o f.heA camgioohuions cliinediesiylof ¢laigns b et fop usesds @ medisingi | t er ed
»@ff and dissolved in trichloronethane, then dried and

f|| he s vent . was eva ated and the r due
g é‘yg’i‘%ﬁ%’% °P?8W%@P“¥‘%e”ﬁ?ﬁ‘éce#§%a P’tmﬁ%‘a'ﬁe carticts and
p r ec i 45iap adtive ingredier) 3| teeape@ncalﬂweffm\@@mowef difqrgporndps clagned
% ofinecrmpotsd 5, nelting point 216.1C. Table F-I
lists the conmpounds that were prepared according to
one_of the ahovePharmacol ogi cal exanple In vitra
 25ci At IRTEPTSORPRERE ﬁP‘@W%&é‘g‘W §Pﬁ&lt}°“f%?‘a‘§}&§aﬁ qlalm6 wherein
“inhi bitepharmacetiioally yccGuaviroamnids aod a tdrepopidasehimddriv daini bio 4
vere teshgdelym@yin vitro assay based on SPA
technol ogy (proprietary to Amersham Pharnaci a
Biotech). In principle, the assay relies upon the well
est bUsstfagospung s Heanaefyctirs of 2 Mediermentdps hptrepment of a
3ol y( ABRP kdebiasy Hiy@tidrowhetdin the adnpoytdit & corbpgedf formula (1)
proteins, Le histones. This ribosylation is induced
usi ng ni cked DNA activated PARP-1 enzynme and [ 3H] -
ni coti nam de adeni ne di nucl eotide ([3H] -NAD +) as
ADP-ri bosyl donor. As inducer of PARP-I enzyne
activity, nicked DNA was prepared. For this, 25 ng of
DNA (supplier: Sigma) was dissolved in 25 ml DNAse
buffer (10 MM Tris-HC , pH 7.4; 0.5 ng/m Bovine Serum
Al bum ne (BSA); 5 mM Mgd 2-OH20 and 1mM KO ) to which
50 m DNAse solutlon (IrTg/m |n O 15 MNaCI) was
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enzynme. After incubation of the mxture for 15 mn. at
roomtenperature, the reactionwas term nated by addi ng
wao@ev3isd 4 mM NAD+ in incubation buffer (fineCT/EP2005/053034
concentration 2 mV) and plates were m xed. The beads
were allowed to sedinment for at |east 15 mn. and
plates transferred to a TopCount NXT(tn) (Packard) for
scintillation counting, valueg.were expressed as
counts per mnute (cpm. For each experinment, controls
(contai ni ng PARP-1 enzynme and DVSO wi t hout conpound),
a bl ank incubation (containing DVSO but no PARP-I
enzyme or conpoundy—and sanpl es (cqntaj ni ng PARP- |
enzynme and coﬁﬁb‘ﬁ@N?S%%%&diX’WfD@gﬁqge rayn in
parallel. Al conpounds tested wike i|#50l ved and
eventual ly further diluted in DVMSO. Igsfirst instance,
conmpounds were tested at a concentration of 10 5M
Wien t he conpounds showed activity at 10 5M a
8l os te dsprérlederms fhg hapasseytigelly agpretebie additinn selévapd thedsoger e
t estieghially Ronatohatthepsos, wheisikeen 10 5M and 10 8M In
each test, the blank value was subtracted from both

the control and the sanple values. The control sanple
repFI@Q%WZ'BeW?WIOPM%OPdSenzyWE activity. For each

sanpl e, the amount of cpm was expressed as a
1per saftRgeCof Ioi PER R BEIciG ﬂkﬁls\/aﬂiiﬁb@?xﬁényl; be controls. Wen
app r 2| ¥, ent. [ -
ool B BSEns SRR EAIRET L Bl Phivholf iy
t he fE@Er of ) were conputed using linear interpolation
bet ween t he &XPeNHAEH#ER *poi nts j ude-labove and bel ow
t he wh@ei¥R'aySlenyiHerein the effects of test conpounds
1slre expressed as plCso (the negative | og value of the
C50-value). As a reference corypoHnd, 4- am no-1|, 8-
napht Nal ¥ m @eNve(®)i % cNgeBd- YisreiR | igatde ¥he SPA assay.
The tested conpounds showed inhibitory activity at the
I ni ki al ' 0 5M (see Tabel-2). In
Vi t?ogfhlyclirtggr%g’tl%%@ggsﬂskg?k* g{blg’%kﬁ-l inhibitory activity
Compounds of the present invention were tested in an
20n B ishydrpgensar Shsadyladgsay assessing PARP-1 activity
(triggered in the presence of nicked DNA) by neans of

its-hi -ri bosyl)ation activity usin
SR e el el

red usi AgaNg
scingi MVl ation nter A g xflure & hi%{stock
sol ut? on: B*ngihl “Rrh H20) N (st ocK 3¢ | on: 100
mM iy H2O) , p-ands [ 32P] - NAD+@isp i ncubat i ong huffer (50 mM
Tris/HO, pH8; 0.2 nMDIT; 4 M Mg ) was nade. A
2% xture of the PARP-1 enzyne (5 - 1Q ng/ M) and nicked
DNA was al so nade. The ni cked DNA}Vas prepared as

[32 syl donor. The radi oactive
ri bosyl ated hi stones were (g)reci pitated by
tricr}ioroagti acid (TCAjfin 96- well filterpl ates
and i n&o ted [3 R’

X

descriped in the injvitro SPA f RP-1 i itory
~act iy vent yy Rof L hel BARP- | e / DNA
m xt g'r’e‘ Rier - of ound ir| DMSO and 25
m  of Y S¥ones- NAD 2P] - i Xt ur e Wats-gadded

7 %
per well pf a 96-wgl) &ilterpl (0. 45
suppli erl\(/l I)I i por e;N.%blé)rhe final 3% centrat Fg’]f?% in the

i ncubation m xture were 2 ng/m for the histones, 0.1
niMfor the NAD+, 200 nM (0.5 nC) for the [32P]-NAD +
and 2 ng/mm for the nicked DNA. Plates were incubated
for 15 mn. at roomtenperature and the reaction was
term nated by the addition of 10 mM ice cold 100% TCA
foll owed by the addition of 10 ml ice-cold BSA
solution (1 %in HO. The protein fraction was
allowed to precipitate for 10 mn. at 4 0C and pl ates
were vacuum filtered . The plates were subsequently
washed with, for each well, 1 m of 10 %ice cold TCA,
1mM of 5 %ice cold TCAand 1 m of 5 % TCA at room

. - Ll ArNA~N o L Y T R



and 20 m of TANK-2 enzyne (final concentration 6
nmg/ M) was added per well into a 96-well N -coated
wo b@sioyb@at e (Perkin Elnmer), After incubation PET/EP®05/053034
m xture for 120 mn. at roomtenperature, the reaction
was term nated by adding 60 ml of stopsolution (42.6
mg NAD in 6 ml H20). The plates were covered with a
plate seal er and placed in a_gopCount NXT(tn) (Packard)
for scintillation counting. Values were expressed as
counts pergsm nute (cpm) gs For each periment, controls
i S t hout conpound),
but no TANK- 2
(¢ontai ni ng TANK- 2
BDBO) were run in
parallel. Al conpounds tested were dissolved and
event@®@ Iy further #i%ted in BVEO In first instance,
conmpounds were tested at a concentration of 10 5M

Whe thérgﬁ e&ﬂ@%ﬂaaﬁh@mmgg&%n\eﬂ?é%%&%d I'%O%c% g@n, halo, amino,

doser gsponse _curve was ma unds were
teste 1‘31%%86§&@5ﬁyf°§¥1%ns bet ween 10 5M and 10 8M In
8acR’ wdR" takemtogétheaampay Yerinuadivatent radibal oblormada f r om bot h
t he contig,-@idot he sanplgiyal ues. The control sanple

represen rpxi mal  TANK- nzyme activity. For each
sanpl e, {(ﬁgzhar@rmunt of cp \%\gs expressed as a

r%g-

per cent afdCEYOhe nmean cfmARdl ue of the controls. Wen
appr opr i-@HeCHHI&S-Hral ues (¢-8oncentrati on of the drug,
10eeqféleih @adh®d ikGRdehSifRentY e ctedaibaY MRraR6E b0\G, fdk$10ma0% of
the control) were conputed using |linear interpolation
bet ween the experinmental points just above and bel ow

t hel 5@ l%ﬂﬂﬂ‘@ﬁ/@fhpalﬁ@?@dﬁranr@(‘éh‘@@)sl*‘%f test conpounds
ar e expodssekaasdiy &€sO(Q)IGhE pabkgwidiylreord og val ue of the

| Cs P c¥deUirectdind Gh&ERSEREMRAUNER o ran ATIFIGRRNZBTI e
1smd 4-amino-1, 8-naphtalim de were included to validate

he SPA assay. Herein the assay was described using

96- feUse prcerdig to ¢ipim; §rof aPdRRynhikjlonef fa@muagd) fpr the mpmbactuppeof
sane hinkdicarienn 62 Melt@htrenSt WeARPUSRiakadisv@bunes wer e
adapted. If 96-well plate results were avail abl e these
resyn ke Xt%&‘amkg @&aégﬂ{ Ak 9% hkin A eBnfent iRV JMRE WhetfosdnBifization.
results fromthe 4- wel |l plate assay were
28hown. Tabel -2 The conpounds can be further eval uated

in | lul ar cheno- _and/or radi osensitization assay,
- 21 S8 o BT AARDS Phesti™ O PGB0t ARaRig Biton
activity in cancer cell lines and eventually in an in
Vi V2. Aaddinbi@iigi df ia zahpadnd bfersimula @YMathla chdihibtRerapaeddgbn
concerns conpounds of fornula (1) the N-oxide forns,
he armaceutically acceptable addition salts and the
28 erbdareniaa frgpariy B RS ﬁlgmteﬂ& B ciREFErFK
dot tepiclizinges apmpressnstivt 2amaocbendbenzimids offdrmuyla lHt0
Or  &fapdunddoefofhila %), whertiH 1AQCREBOMEL can®E 2 0BRN X 1S
>CR2- then R2 taken together with -L-Z can forma
bivalent radical of fornmula -C(O -NH CH2- NR110- (a-1)
“wherein R10 i-s phenyl; J=Y- is -NC(O- or -N=CR4-,
wherein R4 is hydroxy; is hydrogen, halo, G ~al kyl oxy
or G "alkyl; R is hydrogen, or Ctalkyloxy; Zis a
radi cal selected frommherein each R, R, Rand R8 :is
i ndependent|y sel ected from hydrogen, halo, amno, G -
al kyl or Ci"al kyl oxy; or R7 and R8 taken together may
forma bivalent radical of fornmula -O(CH2)2-O (c-3)
or -CH=CH CH=CH (c-4) wherein each RO is
i ndependently sel ected from hydrogen or C al ky!; and
Lis a bivalent radical selected from-C(O) -,
-C(O-NH, -C(O-C, -6al kanedi yl - or
-C(O-00C -6al kanediyl-; or L can be a direct bond
when X is >CR2- or when Z is a radical of formula (b-1
1); with the proviso that when Xis >CH, INis
-NC(O-, the second dotted line is not a bond , Zis

Y r ~NT P\ e L~




inclaiml to 5. 7. A process of preparing a

phar maceuti cal conposition as clained in claim®6
wob@e®0dI15e he pharmaceutically accept abl e carri PCHERIS/653034

conpound as clainmed in claiml to 4 are intimately

m xed. 8. Use of a conpound for the manufacture of a

medi canent for the treatnment of a PARP nedi ated

di sorder, wherein the conpoung_is a conpound of
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