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1nv01ved in maintaining DNA integrity. They include histones, 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
system, heart, brain and germ-line cells. Under normal physiological conditions, there
25  is minimal PARP activity. However, DNA damage causes an immediate activation of
PARP by up to 500-fold. |

Alhong the many functions attributed to PARP, and especially PARP-1, is its major
role in facilitating DNA repair by ADP-ribosylation and therefore co-ordinating a

30 number of DNA repair proteins. As a result of PARP activation, NAD™ levels
significantly decline. Extensive PARP activation leads to severe depletion of NAD" in
cells suffering from massive DNA damage. The short half-life of poly(ADP-ribose)
results in a rapid turnover rate. Once poly(ADP-ribose) is formed, it is quickly
degraded by the constitutively active poly(ADP-ribose) glycohydrolase (PARG),

35 together with phosphodiesterase and (ADP-ribose) protein lyase. PARP and PARG
form a cycle that converts a large amount of NAD* to ADP-ribose. In less than an
hour, over-stimulation of PARP can cause a drop of NAD™ and ATP to less than 20%
of the normal level. Such a scenario is especially detrimental during ischaemia when



-2- deprivation of oxygen has already drastically conprom sed cel |l ul ar
energy output. Subsequent free radical production during reperfusion is
assunmed to be a nmmpjor cause of tissue damage. Part of the ATP drop, which
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inhibition is expected to preserve the cé&llular energy |evel thereby

potentiatin rofl | Qidsicdll '
Pol y( ADD. 11 (uceay sl b fen s LAY Ao SRt eI iy oupit, o1 o1 4

nunber of  gRfeequedideeradisal perduction dHAGTEPSITUSIORIHASBIMEPDIRIS 3 MAIOBFAP s
suppr ess pr ogiyihieAnfabe. PartioR tHécA PP @ropl, Which i9tpial ﬁxﬂédy%garkldhgﬁ%elg (| CAM

macr ophages,, P-type selectin.and jntercellular, A adhesion nole -
1) in endot H&thagiaaed reperfugion, could Ry linked, AL’ depletien dye tgpgly(ADP-ribose)

ant i -i nf IsamyakrioQ8r. ThisePARPX PAK (G ahitiiorPRARRpédidd tBiptRbsre i RRuiapBidpgy i on i's
able to re uc? necﬁr 0si s ,b}/ p[_levent [ ﬂ%t rans| ocation and .infiltration of
neut r ophi | s le] theeeby potentigfing the syrxwval gigsqhagspic tissugs aftgLNSYt. by darmged DNA

fragnents and, once activated, catalyzes the attachnent of up to 100

ADP-ri bose It A2 variety of nuclear, proteins,. includin hi st ones and
PARP 1 el T FaATTGrRast Divmelis i o Sy PRELBLRS fedEeq xiirstion BEs pimberah of
PARP can r apgeslesesbendal fopinflainmateryeesponse. BARPHnkibiters giippikess peiductionodf ener gy
stores. 20,fgur nml ecul es ,of A te_consuned f or ewver) . ecul.e of NAD
egener dlad nuele il Gtk Sutios, (ROST T maCBRRERS £ Fhe foicih F E BTG £ ¢ o
r e- synt hesi zahégidsl moladite-1rHAN- dpinendothelialepllet Sth attiviamdodies thesprong ed t hat
PARP acti vatj . r o - an . .

neur ot oxi ci ta@ﬁﬂq@%@%ﬁ%@ %@eﬁtﬁ egé%%@?fg@gg%&é%ﬁ ?ca lgﬁ'l%{d_t?g gésjgbg%%? in

hi ppocanpal reduceaecrosiebypieventingdransloeation and xfdiration; of ngutrephils yo heinjetedt ed t o
PARP i nhi bigdn potency. The potential role of PARP inhibitors in treating
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It has been reported that PARP activation plays a key role in both NMDA- and NO-

25  induced neurotoxicity. This has been demonstrated in cortical cultures and in
hippocampal slices wherein prevention of toxicity is directly correlated to PARP
inhibition potency. The potential role of PARP inhibitors in treating neurodegenerative
diseases and head trauma has thus been recognized even if the exact mechanism of
action has not yet been elucidated.

30
Similarly, it has been demonstrated that single injections of PARP inhibitors have
reduced the infarct size caused by ischemia and reperfusion of the heart or skeletal
muscle in rabbits. In these studies, a single injection of 3-amino-benzamide (10 mg/kg),
either one minute before occlusion or one minute before reperfusion, caused similar

35 reductions in infarct size in the heart (32-42%) while 1,5- dihydroxyisoquinoline (1
mg/kg), another PARP inhibitor, reduced infarct size by a comparable degree (38-48%)
These results make it reasonable to assume that PARP inhibitors could salvage
previously ischaemic heart or reperfusion injury of skeletal muscle tissue.



These results nmake it reasonable to assune that PARP inhibitors could
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25 implicated as a basis for compulsive disorders, particularly drug dependence. Evidence

includes findings in many animal species, as well as in cerebral cortical cultures treated
with glutamate or NMDA, that glutamate receptor antagonists (i.e., compounds which
block glutamate from binding to or activating its receptor) block neural damage
following vascular stroke. Attempts to prevent excitotoxicity by blocking NMDA,

30 AMPA, Kainate and MGR receptors have proven difficult because each receptor has
multiple sites to which glutamate may bind and hence finding an effective mix of
antagonists or universal antagonist to prevent binding of glutamate to all of the receptor
and allow testing of this theory, has been difficult. Moreover, many of the compositions
that are effective in blocking the receptors are also toxic to animals. As such, there is

35  presently no known effective treatment for glutamate abnormalities.

The stimulation of NMDA receptors by glutamate, for example, activates the enzyme
neuronal nitric oxide synthase (nNOS), leading to the formation of nitric oxide (NO),
which also mediates neurotoxicity. NMDA neurotoxicity may be prevented by
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di sease; and to alter gene expression of senescent cells. It is also known
that PARP inhibitors, such as 3-am no benzam de, affect overall DNA repair
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PARP inhibitors have also been used to extend the lifespan and proliferative capacity of
cells including treatment of diseases such as skin aging, Alzheimer’s disease,
atherosclerosis, osteoarthritis, osteoporosis, muscular dystrophy, degenerative discases
of skeletal muscle involving replicative senescence, age-related muscular degeneration,
25 immune senescence, AIDS, and other immune senescence disease; and to alter gene
expression of senescent cells. '

It is also known that PARP inhibitors, such as 3-amino benzamide, affect overall DNA
repair in response, for example, to hydrogen peroxide or ionizing radiation.
30 '
The pivotal role of PARP in the repair of DNA strand breaks is well established,
especially when caused directly by ionizing radiation or, indirectly after enzymatic
repair of DNA lesions induced by methylating agents, topoisomerases I inhibitors and
other chemotherapeutic agents as cisplatin and bleomycin. A variety of studies using
35  “knockout” mice, trans-dominant inhibition models (over-expression of the DNA-
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 -
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3- et hyl - 6- [pgn(cggl,qﬂy ,E,Aéﬁ’szn}qblgﬂg which produce minimal side effects. The present

invention provides compounds, compositions for, and methods of, inhibiting PARP
activity for treating cancer and/or preventing cellular, tissue and/or organ damage
resulting from cell damage or death due to, for example, necrosis or apoptosis. The

25 compounds and compositions of the present invention are especially useful in
enhancing the effectiveness of chemotherapy and radiotherapy where a primary effect
of the treatment is that of causing DNA damage in the targeted cells.

Background prior art
30

EP 371564, published on June 6, 1990, discloses (1H-azol-1-ylmethyl) substituted
quinoline, quinazoline or quinoxaline derivatives. The described compounds
suppress the plasma elimination of retinoic acids. More in particular the compounds
3-ethyl-6-[2-methyl-1-(1H-1, 2, 4-triazol-1-yl)propyl]-2(1H)-quinoxalinone

35  (compound No. 20 in the present application) , 3-ethyl-6-[1-(1H-imidazol-1-yl)-2-
methylpropyl]-2(1H)-quinoxalinone (compound No. 21 in the present application) ,
6-[2-methyl-1-(1H-1, 2, 4-triazol-1-yl)propyl]-3-(2-thienyl)-2(1H)-quinoxalinone
(compound No. 22 in the present application) , 6-[2-methyl-1-(1H-1, 2, 4-triazol-1-



met hyl propyl ] -2(1H) - qui noxal i none (conpound No. 21 in the present
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in the present application) , 6-[2-nmethyl-1-(1H 1, 2, 4-triaz6l-l -6-

yl ) propyl]-3-(thienyl)-2(1H)-qui noxal i ngne (conpound No. 23 in the present
application), 6-[1-(1Himdazol-1-yl)-2-%et hyl propyl]-3-(3-thienyl)-2(1H)-
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wherein
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nis0,1or2;
X is N or CR®, wherein R® is hydrogen or taken together with R' may form a bivalent
radical of formula -CH=CH-CH=CH-;
20

R'is Cy.¢alkyl or thienyl;
R? is hydrogen or hydroxy or taken together with R> or R* may form =0;

25 R3is aradical selected from
(CHp)s-NRR"  (a-1),

-O-H (a-2),
-O-R® (a-3),
S-R° (a-4), or
30 —C=N (a-5),
wherein
sis0,1,2 or3;

R%is -CHO, Cy.salkyl, hydroxyC.galkyl, C1.¢alkylcarbonyl,
| di(C,.¢alkyl)aminoC,.galkyl, Cy.¢alkyloxyC,.galkyl, C.salkylcarbonylaminoCj.salkyl,
35 piperidinylC, ¢alkylaminocarbonyl, piperidinyl, piperidinylC;¢alkyl,
piperidinylC,.salkylaminocarbonyl, Cy.salkyloxy, thienylC,.calkyl,



35 pi peridinyl C1_6al kyl am nocar bonyl, piperidinyl, piperidinylCLbalkyl,

pi per: di gyllcfls. IBEI Ikyl at nllgoiagbmy: , CL. GSI ky: oxy, ][hl eByI C: 6Gzil léyl1k -17-
pyrrol vyi - 6al kyl, ary - 6al kyl pi peridi nyl, aryl carbony - 6alkyl,

aryl car bonyl pi peridi nyl G -6al kyl, hal oi ndozol yl pi peri di nyl C1. 6al kyl, or
aryl &t _6al kyl (C 1-6ai kyl )am noCt . 6alkyl 5, R7 is hydrogen or O -6alkyl; 5 RS
is O _6alkyl, d _6alkylcarbonyl or di(d _6al kyl)am noCl_6al kyl; and RO is
di (d _6al kyl bR | KAG, <8tk ekigingl, GEReRbSyIE P ja -Z wherein 10 Z
is a heter oc?gﬁgﬁﬁ%ﬁ%ﬁs,@t 16?1 sgilﬁgpteé@frq% (\ 8, R%LH%NNRlO [INto kyt % Rto
(C1) (c-2) esleybqnylpige dr@ifi lmalkbélgalﬂmdom ylpperiginylGigalkyl, ot 6) 15 wherein
each R10 i ndgﬂ@@g@m kSkyDaginagRalkidl. 6al kyl , ami nocar bonyl, hydroxy, -

- Cl6al kanedi I-,-,%iéx %lﬁﬁl}g?k !anegi ytm C d _6al kyl oxyCl. 6al kyl

Cl. 6al kyl oxy %.1 B AM-HeA X Ar y1Ct - 6al kyl ,  di (phenyl C2- 6al kenyl ),

pi peri difyl OR3 Gt koalkyl, C33adkylcirdanyk vt di(ClatOumind, i@l afir1kyl, 20

aryl oxy( hydr%fcg:}/s)(gé:r 6€]:kk l . h@l o'knij_azol yl, aryl Cl- éal lﬁﬁ , aryl C2 al kenyl,
nor phol i no, - 16 V%E‘QQ l‘iﬁ; Yoor pyridinyl G -4kyl amino; R4 is hydrogen,
eyl Llbse o ey br” 1 6al kyloky) 28 en the,
provi so that wher”-8- nis 0: Tlg N, R is h&/drogen, RBis a group of
formula (b-1lwheins the heterocyclic

10 Z is a heterocyclic ring system selected from

N - //\ -N .
</ NlRlo HN\\ .I}IRlo HN\ \\—RW HN\N\\_RIO

1) (c-2) (c-3) (c-4)

Rl
7 \_\__ 10 HN’\
N\N / R I\;Rm
l
(c-5) (c-6)

15
wherein each R'® independently is hydrogen, C;.alkyl, aminocarbonyl, hydroxy,

—C, galkanediyl—N / NH

N
—C, salkanediyl” 0

’

C,.salkyloxyC;.¢alkyl, C;.salkyloxyC;.salkylamino, arylC;.¢alkyl,
di(phenylC;.¢alkenyl), piperidinylCjalkyl, Cs.jgcycloalkyl, Cs.jpcycloalkylCi.salkyl,

20 aryloxy(hydroxy)C,.alkyl, haloindazolyl, arylC,.¢alkyl, arylC, salkenyl, morpholino,
C).alkylimidazolyl, or pyridinylC,_alkylamino;

R* is hydrogen, C,.alkyl, furanyl, pyridinyl, arylC; salkyl or O;

aryl is phenyl or phenyl substituted with halo, C,_ealkyl or C,.salkyloxy;
25
with the proviso that when



ring system(c-2) or (c-4) wherein said heterocyclic ring systemZ is
attached to the rest of the nolecule with a nitrogen atom and R10 is
hydrogen; then R4 is other than O _6al kyl or pyridinyl. 5 . Wenever the
het erocyclic ring systemZ contains a -CH2-, -CH=, or -NH npiety the
substituent R10 or the rest of the nolecule can be attached to the carbon or
nitrogen atomin which case one or botRhydrogen atoms are replaced. 10 The
conmpounds of f l. ) Such
forms alt houg Fr?gtléN(kﬁ lgﬁ%ﬂf%ﬁ%ﬁég?g%’b%?t yla E@‘@éiﬁ{heﬁe&% fic I nt ended
to be incl udemgmstmnr(c-zr) e (csHopherein smﬁéetproexfémnmgﬁyewm B is. attashes] tn@hﬁber of
terms used I Bed BPitlcOhSIBANEHidH 8 IiRbdeh b, MR BYAREL L indlf © eXp! ai ned
hereunder. These terns are sonmetinmes used as such oF i'n conposite terns. As
used i n the fRoregdendan&hisakyliospyriding: herei nafter, halo is generic to
fluoro, ghloro, Dbronmo and iodo; Cl_6al kyl defines straight and branched
chain saturated hydrocarbon 20 radicals having from1l to 6 carbon atons
such as, e.g. nethyl, ethyl, propyl, butyl, pentyl, hexyl, 1-nethylethyl,

2- et hyl pr Owﬂene?erm?éﬁeféro%whn 3 ﬁ&hmoﬂ@n{sw—mﬂ iHE, o LGA: m@i’etﬂh%anedl yl
defines bival ent straight ‘and branch igned s%turat ed hydrocar bon

radi cal s haSyasytueptdfn oI ths TBSt@éFt}?dH‘)l%ﬁ I QItIOgen hy | ene,
1, 2-et hanedbﬁbhnnivlﬁcl%&@@ﬂ@dtthhhy&o@éﬂa’t@ﬁﬂbﬁé'replice'a pent anedi yl ,

1, 6- hexapnediyl and the 25 branched isomers thereof such as,

2- met hylfpent anedi yl, 3-net hyl pentanediyl, 2, 2- dlnethylbutanedlyl

2, 3-di net hy r[hubampdnr;ds oaftdnmlue(ljl mkyeals@uﬁaﬂx R&nythutdmén@ﬁﬁmt Smtgmms and

branched chaj.n carb C ntalnln one do l.e Vi ng
from o to ArdP Rt pdReedrne AR siiafa SRTnERAR S pe T Stk "
3-but enyl , thepeopeeofithe pRsenpémviestign., 3- net hyl - 2-butenyl, and the |ike; .
C3. locycl oal kyl includes cyclic hydrocarbon 30 groups having from3 to 10
carbons, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl,

cycl ohei@l Agypmibeh ek ermb usedycﬂmfemymg dcfymh@mrgﬂlhemmfteherelaxp inedhe term
"addition Sﬁérfeundépmfﬁésé?émfsi&?e s%?deh?ne%ée@lr}is%ﬁ% &QEEQM pSkite Urndsor mul a (1) are

able to formwth organic or 1 norgani c bases such as am nes, al kali netal
bases and 35 earth al kaline netal bases, or quaternary ammoni um bases, or

\(I:MaJ; BO gr ??2' Ag queg if Qﬁé]ﬁ)?égbufgccte‘ﬁ%ltlo%b' Gy melmmrmho %ngﬂ&c RUldor)] 'cﬁlo?&: flls -
salt" %lurt héY aﬁ@r‘?@és 1 Elgyl éeé@ﬁ%ﬁa%hp (pbcrg]g%}eélgp%n

f.er dd
g@ﬂx{aged fa% Borrpl exes
and sol 3t efadial’d Habﬁ‘ngsfﬁdnﬁil td Bendoh atotdaticH d3ge gomphyn dthyDprdpsd,/butyd, (1) are

able pentyl, hexyl, 1-methylethyl, 2-methylpropyl, 2-methyl-butyl, 2-methylpentyl and the
like; C, calkanediyl defines bivalent straight and branched chained saturated
hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methylene,
1,2-ethanediyl, 1,3-propanediyl 1,4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl and the

25  branched isomers thereof such as, 2-methylpentanediyl, 3-methylpentanediyl, 2,2-
dimethylbutanediyl, 2,3-dimethylbutanediyl and the like; C, calkenyl defines straight
and branched chain hydrocarbon radicals containing one double bond and having from
2 to 6 carbon atoms such as, for example, ethenyl, 2-propenyl, 3-butenyl, 2-pentenyl, 3-
pentenyl, 3-methyl-2-butenyl, and the like; Cs.jocycloalkyl includes cyclic hydrocarbon

30  groups having from 3 to 10 carbons, such as cyclopropyl, cyclobutyl, cyclopentyl,

cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl and the like.

The term “addition salt“ comprises the salts which the compounds of formula (I) are

able to form with organic or inorganic bases such as amines, alkali metal bases and
35 earth alkaline metal bases, or quaternary ammonium bases, or with organic or

inorganic acids, such as mineral acids, sulfonic acids, carboxylic acids or phosphorus

containing acids.



to form 5 The term "pharmaceutically acceptable salts" neans

phar maceutically acceptable acid or base addition salts. The

- pharmaceutically acceptable acid or base addition salts as nentioned

her ei nabove are nmeant to conprise the therapeutically active non-toxic acid
and non-toxic base addition salt forns i ch the conmpounds of fornula (1)
are able to form The conpounds of forfrula (1) which have basic properties

can be_conviglligh 4k n'sae: furﬂ&aéoﬁﬁﬁ@&tﬂhﬁﬁhédéu@&ﬂl?%&%a%lea&ltg Rggi tion salts

by treating said base formw priate aci priate acids
conpri se, FoMPEREhPIdsovaRsHE mecwﬁ%'iha@% thah tl}fsCOHWHWfHﬁIf?@lﬁ% {Iyjare ableg

hydr ochl or it§-f6n. hydrobrom c acid; sulfuric; nitric; phosphoric and the |ike
acids; or organic acids such as, for exanple, acetic, pr opanoi c,
hydroxyacetic; lactic, pyruvic, oxalic, malonic, succinic (i.e. butanedioic

acid), mul efte, teﬁnfrm:ranﬁaceﬁﬁéaulg,acae@tabﬁrsws"l rfiean§ iphdriicedtRhilpAREptable Btid,

b am nosal (EPHeaddBRRORES s RSP EAE Pbtab R oK So i ion sl 1 2 (1
whi ch have mgitdhed ]ﬁHr@AﬁaidvbQﬁe ieaht hﬁconfpmeﬂieeﬁergpbuhbﬂlyacup@ﬂéﬂr&ﬁﬁiﬁcicp ally
accept abl e ba gddl |on ItsE tre bg@ % c%rﬁg @1 %1 sui tabl e
organi ¢ or FPAGPHARR %sﬁé’g ap sl %’PP%\V 100 ST OUNES,P i’q\éﬁ) preablety

exanpl e, 2@otoheTherompoundssd formuld {pwhick have teasid peapertiesabak bt torverted il sal ts,
e.g. t i g hi sodi S n al ci satsadthellke
cal'ts D n etk RmaGLEly scBEiE AT had BN, Wee e B ol o

hydr abani nappmlpriatp agidd Appropsiate acidsa:mnpnsea&}rcbsamplchmommcfaords eudmsl e,

ar gi ni ne, i r al so
conpri se t g]r@%ggsst g%dh(cﬁ&hﬁftven q‘Itﬁlb g%la sﬂ'ﬁﬁ & lﬂgﬁvvhl!lc%ﬁhc?rﬂcleglngorrpounds
of formul a tl(:q eacidsapr ergeic peidnsuckas el eem@le acatia, propangic, hydrosyagetiy dr at es,
al cohol at eslacﬁf&d%)‘rhﬁcl )#ﬁﬁ ﬁﬁl@m& esru&lmggzt@'bufaﬁéﬂibﬁ)éeﬁl) HA&B SfufhafiOTRAIRX O med

bet ween a conpo I‘mJ a one or nore organit c or | nor ganl C
metal dalt tefanggeiric, Ué@“’@fe afesplionicahenzengsulfomic. mivlugapsubfonis) t s

conpri se t Cllaﬂl!l(pgﬁ ﬁé’ -arﬂinb§aél¥c?l$o gbit ah@ the IeQSRRAt es, acetates,
trlfluoroa t at es, (%? or aﬁ Eﬁ propi onates, tartrates, sufonates
met h &PF’BH'%H &L Qf“?’r’i"l E‘ﬁ gYeAGIdic REgperties way b Gonyered IHBGS 5ot es and
the li ke ofphhhmcemmiaayac@i)tablee)asesddndmrsalltmbprrmpg@fndtabﬂfpﬁnmﬂlacal system
umor calciumsalts d or fourt roup,

h f the
. al o ARGAE PHERR op HRreda R T Anpronfate S tafblng bomt G RmEl <1 T on
gr oups 20f ttheearpmoniodi sk, thglslkaalnammai‘thaﬁgahﬁ@memi(sahpl @g. thelithaum, sodiumanganese,
bal kel I . t h |
ron, SO Bl hen AP Sa) B afl e Sl b gl SR SgE T o2 |
defines al Ibepmlynﬁll‘ém&ﬂ)@dﬂdsam@iélyd@bmnﬁhelwsamdasaélls(mdl amn@eddmuctn he

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

The terms acid or base addition salt also comprise the hydrates and the solvent addition
25  forms which the compounds of formula (I) are able to form. Examples of such forms

are e.g. hydrates, alcoholates and the like.

The term “metal complexes” means a complex formed between a compound of formula

(I) and one or more organic or inorganic metal salt or salts. Examples of said organic or
30 inorganic salts comprise the halogenides, nitrates, sulfates, phosphates, acetates,

trifluoroacetates, trichloroacetates, propionates, tartrates, sulfonates, e.g.

methylsulfonates, 4-methylphenylsulfonates, salicylates, benzoates and the like of the

metals of the second main group of the periodical system, e.g. the magnesium or

calcium salts, of the third or fourth main group, e.g. aluminium, tin, lead as well as the
35  first to the eighth transition groups of the periodical system such as, for example,

chromium, manganese, iron, cobalt, nickel, copper, zinc and the like.

The term stereochemically isomeric forms of compounds of formula (I), as used



sanme sequence. of bonds but having different three-dinensional structures
whi ch are not interchangeable, which the conpounds of forrmula (1) may
possess. Unl ess otherwi se nentioned or indicated, the chem cal designation
of a conmpound enconpasses the 5 m xture of all possible stereochemcally
isoneric fornms which said conpound nay ossess. Said m xture may contain
al | diastereoners and/or enantiomers ofllthe basic nol ecul ar structure of

sai d conpou emﬁéf esaéffngygxttﬁgasmétdﬁ]ﬁog at%bd‘elt frfﬁeé)afme{]ﬁ s bR Ydfe Of

formula (1) ure In m xture 't ended
to be embr atae W@%P%Oﬁ‘?@déb@iﬂévmﬁ Chtﬁ@erpsrﬂ@rg@rﬁtmqwentst@lﬁmrefmmﬁbmr@k. de

forms of thg&QEREIABRS which iy dﬂﬂﬁﬁbuﬁéé of o 1% &Y ¥na§r go&%@ rif8ssldIRERiseCOMpounds
of formula (I) Q!@Sreln one or several nitrogen atons are oxidized to the

so-cal | ed Nhgtjaned opindicated, the Fk}enmﬁ@sdéslgnmn@é@cvmm\ﬁtdrpnéﬁ@mse%% of the

pi peri digne- mixtite Bﬁﬁt@gbmt@ﬂe@udﬂeﬂﬁ@dtméon&hh FOARWhicH Saidoompslineatlay 15
Whenever used her§| nafter, the tergh conpounds of formula (f)" |s nmeant to

incl ude al RASSSheSHd BUKYE May santain tawﬁa)e&ﬂnﬂ/@apwt@wf)ébt BasiGi d or

base addi ti @Bles@hdt stmaﬂaﬁle ofald fyoAd. SAIIBlctedchddhibaly lg&néﬁli@fmmﬂmads
described in EP 3 g&ﬁ@ﬁthe | asmg, ellmnatl Lretlnmc aci ds.
The conpountf¥nPeuR 0%“"[ ot WP\“C? R Qr 1n pdmyxtyre;wi q:ac othef B¥opy! ] - 2(1 H) -
qui noxal i nojpendedtome efbrdved walin the téupe Pf i3 PRseI¥entiahl on) ,

3-ethyl-6-[1-(1H imdazol-I-yl)-2-methyl propyl]-2(1H)-qui noxal i none
(corrpoqu ‘No. 21 in the present application), 6-[2-methyl-I-(1H1, 2,
4-triazol - ﬂbd}y-pxrdpfc}r}ns&f(tl%ddmwuydls)efa‘()ﬂﬁ@la @mmhdankmldompmee (mwesepound No. 22

o azol - S er R FRAR eef OB ety ki it ol Ro- . 20 11

the pres ens;o cafled Namdeopartlcularly those N-oxides wherein one or more of the piperidine-,

6-[1-(1HIi g&% I}Sklh -thienyl)-2(1H) - qui noxal i none
(conpound @) he dr t ea%rlye@éﬁ app C-gz[u?iloz% and 6-[1-(1H i m dazol -1I-
yl )pentlﬁl] 3- et hyI 2(1 - qui noxal i none (conpound No. 25 in the present

appl i cati onyhafvBanked R&@ﬂaﬂéISQJCQW"dOHI Eﬁnﬁﬁ%ulal{ﬂﬁ)i@ﬁﬁhﬁquclﬁ&e has been

found that the conpounds of present i1nvention ow PARP i nhi bitory
activity. Al§qtheN- fgﬁléﬁﬁ?nat th%?*&@%?ﬁ“ﬁbal‘d@ﬁﬁd%ﬁb&a%ﬂ%‘?aﬁ addjtion p¥and onpounds

of formul a il steredibpiic@icfoane or nore of the following restrictions apply: 35
a)ni sOorl; b) Xis Nor CR5 wherein RSis hydrogen; c) R3 is a radical
selected from(a-1), (a-2) or (a-3) or is a group of fornmula (b-1) i.e.

-Z-; 20 The compounds described in EP 371564 suppress the plasma elimination of retinoic

acids. The compounds 3-ethyl-6-[2-methyl-1-(1H-1, 2, 4-triazol-1-yl)propyl]-2(1H)-
quinoxalinone (compound No. 20 in the present application), 3-ethyl-6-[1-(1H-
imidazol-1-yl)-2-methylpropyl]-2(1H)-quinoxalinone (compound No. 21 in the present
application), 6-[2-methyl-1-(1H-1, 2, 4-triazol-1-yl)propyl]-3-(2-thienyl)-2(1H)-

25  quinoxalinone (compound No. 22 in the present application), 6-[2-methyl-1-(1H-1, 2,
4-triazol-1-yl)propyl]-3-(thienyl)-2(1 H)-quinoxalinone (compound No:23 in the
present application), 6-[1-(1H-imidazol-1-yl)-2-methylpropyl]-3-(3-thienyl)-2(1 H)-
quinoxalinone (compound No. 24 in the present application) and 6-[1-(1H-imidazol-1-
yl)pentyl]-3-methyl-2(1 H)-quinoxalinone (compound No. 25 in the present application)

30  have been disclosed in EP 371564, 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)nisOorl;
b) X is N or CR®, wherein R’is hydrogen;
¢) R%is a radical selected from (a-1), (a-2) or (a-3) or is a group of formula (b-1) i.e.
~Z- :



-11- d) sis 0, 1 or 2; e) R6is -CHO C1.6al kyl, piperidinylCl.6alkyl,

aryl car bonyl pi peri di nyl C1_6al kyl or aryl d.6al kyl (CL. 6al kyl )am noC
1.6alkyl; f) R8 is Cl.6alkyl; 5 g) when R3 is a group of forrmula (b-1) then
Zis a heterocyclic ring systemselected from(c-2) or (c-4); and h) each
R10 i ndependently is hydrogen, Cl-6al kyj. or CIl. 6al kyl oxyd _6al kyl am no. A
second group of interesting conpounds consists of those conpounds of formula
(1) 10 vvhdbeisrl)dmsZor nore of the following restrictions apply: a) nis O;

b) X N , K R2
hi/dr ongn o(ra yH‘r C}YB aﬁ(ﬁ’g{% ;ie%&@%ﬁfégﬁﬁlt %ry%:b%'ng;fp?p&g#{nggé Qﬂfgl Seilg R3 : : a
radi cal sel amy1€d6a‘lk3d(@1(5alkyl))ammoCasaﬂ<)yl f)sisOorl; g) R6 is -CHO or

Cl. 6al kyl ; Eig |s bydrogen, Cl-6alkyl or v . 20 A third group of
interesti ngﬁgorrpd L consists of those congounds of formula (1), the first
f

group of i lgb mhelsRl rscp gronpolfiedgule (b-1 hies Edoatietgrosyglianing sysemessidactey conpounds

wherein Z i | r| ng system ot her than the heterocyclic ring
syst em of Eheéﬁér%%‘? dn‘& (c-4). 25 A group of preferred conpounds

consi sts of) cac«bé% mmp‘mqlnméy léﬂIYﬁf@EmCME(lWI opfkesadkyloxyCiesalkglagrina.; Xis N of
CR5, wherein R5 is hydrogen; R3 is a radical selected from(a-1), (a-2) or

(a-3) or is a group of forrmula (b-1) i.e. -Z-; sis 0; 1 or 2; R6_is -CHO
Cl_  6al ky sesolpfbgrioap af/interesing prowﬂw%%smywp sempgunds otfarguadh) or
aryl G 16al pefdid oRPdisibo: dftHGONowink keétrictiBis Applyel. 6al kyl ; when R3 is a group

of formula 30, (b 1) then Zis a heFerocycllc rrng systemselected from(c-2)
or (c-4); ahishich’ R10 i ndependently is hydrogen, C 6al kyl or

Cl. 6al kyl obygjismrl(y[k%mhe@mm?fs Wkddogen; gr oup of preferred conpounds consists
of those co r}fdaxlforrrula(l wherein nis 0; Xis N or CR5 wherein R5
‘§ 4

i's hydrogeﬁ al kyl; -12- -2 is hydrogen or hydroxy or taken
t oget her V\AdDRz%ymmgeﬁmhyd;ﬁkyﬁ&akmtagdﬂ&dmmm |ay femedd;f rom (a-1) or (a-2);

S is Olgr %) Rleg a'r%dlc%egt%dgomfs(%hlj&(a—f}f‘d R4 is hydrogen, C _6al kyl or
f)sisOor1; -
g) R® is -CHO or Cisalkyl; and

h) R* is hydrogen, C;.¢alkyl or O

20 A third group of interesting compounds consists of those compounds of formula (I), the
first group of interesting compounds or the second group of interesting compounds
wherein Z is a heterocyclic ring system other than the heterocyclic ring system of
formula (c-2) or (c-4).

25 A group of preferred compounds consists of those compounds of formula (I) wherein
nis 0 or 1; X is N or CR’, wherein R’ is hydrogen; R?is a radical selected from (a-1),
(a-2) or (a-3) or is a group of formula (b-1) i.e.-Z~;sis 0, 1 or 2; RS is -CHO, C;.
galkyl, piperidinylCi.salkyl, arylcatbonylpiperidinylC,_¢alkyl or
arylC,.¢alkyl(C;.¢alkyl)aminoC;.salkyl; R® is Cy.salkyl; when R? is a group of formula

30 (b-1) then Z is a heterocyclic ring system selected from (c-2) or (c-4); and each R
independently is hydrogen, Cygalkyl or Ci.¢alkyloxyCy.galkylamino.

A further group of preferred compounds consists of those compounds of formula (I)
wherein nis 0; X is N or CR’, wherein R’ is hydrogen; R'is C,.¢alkyl;



5 An even further group of preferred conpounds consists of those conpounds
of formula (1), the group of preferred conpounds or the further group of
preferred conpounds wherein Z is a heterocyclic ring systemother than the
het erocyclic ring systemof formula (c- 2) or (c-4). 10 The nost preferred
conmpounds are conpound No 1, conpound hﬁ conmpound No 7, conpound No 3
and. conpound No 17. J H K'k I conpou & 5H conmpound 1 H/'VI \ /N1 \

H conpound %2 &ﬁPI{P 4 d B..f a (1) can
be prepared §c§o?’§9é%°9%%¥ OX gir;lera H%gﬂ; w;[ﬁlkdg[g‘?? ed @ R a‘} %64 15 A
number of suétlegiedramdaildar 2k ods0 of LIR b%-@gg)cqucbas@lkﬂeﬁ@d Rafsthéfﬁfolgﬁn,rmre
detail. Oher nethods\for obtaining final conpounds of fornmula (1) are
described in the exagN ep. Conpounds of formula (1) wherein R2 is hydrogen
and R3 is -NR7-CHO whéreih RCis 20 hydrogen or nethyl, herein referred to
as corrpoundsC@%alkﬂr%I a’“(l-b), can be prepared starting from conpounds of
formula (1), V\/nerein R2 taken together with R3 forms =0, herein referred to

as conpounds of fornmula ( in the presence of fornmanm de or
met hyl f ot mafg¥en grﬁaw eﬁp@&@é CoRPpawns ¢ragiEs ofthoseompornds of formily  or ni ¢

acid. - 13 Rﬂe up oNFﬂeferf@ do%)pauhdd\brthe“ﬁﬁh@ #rotp 6F prERerred céifpdunds
" J(\ NHR7-
wherem 1s a eterocycllc nno system other than the heterocyclic ring system of

formula (c-2) or (c-4).

10  The most preferred compounds are compound No 1, compound No 5, compound No 7,
compound No 3 and compound No 17.

NIO\ compound 5
H compound 1
'Ui@f I'W&Cff
7~ N -~ l N
}NI 0 compound7 . f‘; © compound3
H
N

E° compound 17

The compounds of formula (I) can be prepared according to the general methods
described in EP 371564.

15 A number of such preparation methods will be described hereinafter in more detail.
Other methods for obtaining final compounds of formula () are described in the
examples.

Compounds of formula (I) wherein R? is hydrogen and R? is -NR’-CHO wherein R is
20  hydrogen or methyl, herein referred to as compounds of formula (I-b), can be prepared
starting from compounds of formula (I), wherein R” taken together with R? forms =0,
herein referred to as compounds of formula (I-a), in the presence of formamide or
methylformamide, here indicated as intermediates of formula (II), and formic acid.



(I-b) Conpounds of fornula (I) wherein R3 is hydroxy, herein referred to as
conpounds of formula (l-c), can be prepared by converting the keton noiety
of conpounds of 5 fornmula (1-a) into an hydroxy group, with an appropriate
reductant, e.g., sodium borohydride in a suitable solvent, e.g. nethanol
and tetrahydrofuran. 0t --(CH2)n % g~(CH2)n / XYR Rg | NJp RR2 \ NI 00
I ~kl (I-a) H (l-c) 10 Conpounds of formfra (1-a) can be prepared by
converting conmpounds of formula (I-c), mherelmHRQ |s hydr ogen, herein
referred to &S conpounds of fornmula (1-c-1), i n\ AR presence of a SU|tabIe

oxi dant suchya r om Qg 0 1de and an aC|d S ch s sulf rio. ag in a
sui table so é-({:ﬁ@ﬁ%ﬁ? f(,ﬂ o\ X~Rt
g RNON Hg 15 Interrredlates of forrm .\ erein Wis

an appropriate |eaving group such as, for exanple, chloro,
nethanesulfonyloxx_fr benﬂénesulfonyloxy can be prepaiﬁ froﬁiconpounds of
formula (1-c-1) by treating said conpounds with a suitdble reagent 20 e.qg.
met hanesul f onyl oxy chl oride or benzenesul fonyl oxy chloride, or

hal t

O i B S R SR,
fornul a (1)formadt (Inddcaadepsenacrshiscanierting the tmm)lmmmf@pmpmldss)fas defi ned
in R6 ard Ronhfa f1Sa)9fblal 8 9dioRy Bloup?Withan %ﬂoﬁna{t@}%ﬂﬂc&ﬂ@@fgb%dﬁﬂ h the

ni trogen
borohydride in a suitable solvent, e.g. methanol and tetrahydrofuran.

0 | HQ 1
»_" (CHp), X\ R 4)\—' (CHp), X\ R
RY I N R R2
1?1 0] III (6]
H
(-a) H (<)

10  Compounds of formula (I-a) can be prepared by converting compounds of formula
(I-c), wherein R? is hydrogen, herein referred to as compounds of formula (I-c-1), in the
presence of a suitable oxidant such as chromium trioxide and an acid such as sulfuric
acid, in a suitable solvent such as 2-propanone.

HO 1 Q 1
>——<CH2)n—©:XIR L(cnﬁ—@f\ .
I;I 0] N 0
i H
15 (I-c-1) (I-a)" .
Intermediates of formula (IV), wherein W is an appropriate leaving group such as, for
example, chloro, bromo, methanesulfonyloxy or benzenesulfonyloxy can be prepared
from compounds of formula (I-c-1) by treating said compounds with a suitable reagent

20 e.g. methanesulfonyloxy chloride or benzenesulfonyloxy chloride, or a halogenating
reagent such as e.g. POCI; or SOCl,.

HO I W I
>—(CH, AR S—(CHy), AN
—_— R*
: 1}1 O l}l O
H

(<D | )



to which they are attached, form an appropriate heterocyclic ring system as
defined in Z, herein referred to as conpounds of formula (lI-h), can be
prepared by reacting an 5 internediate of formula (IV) with an internedi ate
of fornmula (V). The reaction can be perforned in a reaction-inert solvent
such as dinethyl formam de or acetonitrile, and optionally in the presence
of a suitable base such as, for exanpl e;l4sodi um car bonate, potassium

carbonate or_thrie Iam e / X, R~ 2 K R~(CH2)n \ Y
R4 + HNRGR Coelpoma /gmﬂﬁ@ﬁ %rﬂ ff@sworr!mmefis\gf forgu %%IQCWHG,R d8@bounds of
formula (1) dmdahw ah@Referé@léﬁﬁéﬂ ih WOOﬁa*tdmdqvhafen Yd%th{%f whfmlwmrtogeact i ons

r ansf or, I,ons are

or function t r ansf tions. A nu
Ol oty ook which eyt 45f ATAsBUD Toret Hspraiii Wieraiyelis, Jns SIS & (e box o1 + o
esters to 1Z hé]ﬁnQ@feh%& wMoﬂ@oﬁﬂdsbﬁWﬁmMa @ch)dcanrbe prepaied|by rbadﬂllnglanSI s of

11T oS t oMRES BaERR AR P oy Rmile O P be pheny,

ma% be repl peré:lointeyl in ahm?agﬁnngy&mmtsukaMmemmﬁmmuem ﬁ?&mﬁm&ndlndb
Su sequent r enenpt o 1 he I a coh Yy e
Comerton | RRerRBTIF B pbreldbor AR R Bud s e RIS, soRpfUREY Tr

secondary opotassium aaponate oethriettiglanlige. bonds nay be hydrogenated to the
correspondi ng single bond; an iodo radical on a phenyl group nmay be

converted in to an ester group by carbon ITDI’IOXI de’ c i nsertion in the
presence of Sui tabl e pall ad| um cataly e, corrpounds of formula
|_

I h -1 ang ¢an ~
(()p% [ onal I y b f ong I&beHD_)e>Of t pf‘ﬁ%%m ng verS|Rons in any
r' (| ) c 5

desired orde o2 conmpound of for mul a (I) | fferent
conpound of forrmula (I); (III) convert| ng a conpound of forrrul (I)Q into the
correspondi ng accept abl e sdft or O N-oxide thereof;;(iii) cdhverting a
phar macHuti cal |y Q‘? ept able salt 5P N-oxide of a corrpand of formula (1)
into the parent conpound of fornula (1); (iv) preparing a stereochernical

| soneric f OJ'rHé 8§m€ou%91”8t° f(’:)%(rjlulgf(l)fr&ryn]fsoabe(cc)nvgrrtedamto each other via art-known

reactions or functional group transformations. A number of such transformations are

already described hereinabove. Other examples are hydrolysis of carboxylic esters to

15  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

20  into secondary or tertiary amines; double bonds may be hydrogenated to the
corresponding single bond; an iodo radical on a phenyl group may be converted in to an
ester group by carbon monoxide insertion in the presence of a suitable palladium
catalyst.

25  Hence, compounds of formula (I), (I-a), (I-b), (I-c), (I-c-1), (I-h), (I-i), (I-j) and (I-k)
. can optionally be the subject of one or more of the following conversions in any desired
order:
(i) converting a compound of formula (I) into a different compound of formula (I);
(ii) converting a compound of formula (I) into the comesponding acceptable salt or
30  N-oxide thereof;
(iii) converting a pharmaceutically acceptable salt or N-oxide of a compound of
formula (T) into the parent compound of formula (I);
(iv) preparing a stereochemical isomeric form of a compound of formula (I) or a
pharmaceutically acceptable salt or N-oxide thereof.



pharmaceutically acceptable salt or N-oxide thereof. -15- Internedi ates of
formula (M), wherein Rd and R are appropriate radicals or taken together
with the carbon to which they are attached, form an appropriate heterocyclic
ring systemas defined in Z, can be prepared by hydrol ysing internedi ates of
formula 5 (VI), wherein R3 is a group ofs_fornula (b-1) or a radical of
formula (a-1) wherein s is other than O, herein referred to as RS ,
according to art- knomm nmet hods, such as stirring the internmediate (VI) in

an aqueous Cld esenage a reacti. n i ne vent, e.
an adueous, gt SeR kULt S S HeRaFRCSeEh: BrabaRbh oA aPRh S %
aR~-G t t@ethrahthl(mbﬂbbn to whibh Cﬂdy)zﬁ‘e dr@ehednformlan/appropridte hbte@dcyelidl 0 (V1)

Sbove, her a1 ViR é”%ﬂmés chp B Bl oL FE et R i o
starting fr@m, wherimBisat greup off fofroulan(h-4) ¢\ ajlicalmf farmus Get )i wiertindiogenat i on
of sald | ”t 1 no"ﬁ ﬂeﬁ@ir{ lféfe%d"wg{ gﬁrdc%rﬁpgﬁo 5&%8%9%%%%9%@?{8&&&:@ or

exanpl e wi t e ca um on-
pal | adi um dhe ntcamediate (éﬂblmtameaqm:due a@lddolahompvh@presqme of echactiemineguch as

? i//::llr;)g((aln I%ﬁlfgpégag{r orlrégﬁaal?ﬁggcan glnggggéa%%“blﬁ%rhgﬁr oIXys:\lng o

i nt er nedi at es of formJIa (VI 1), accordi ng to art-known nethods, by
subm tti ng the internediates of formula \ﬁlel I}<"to appropriate reagents,

such as, hI ori de, aceti acud and hydrochCorl c acid, inytheipresence of
a reacti on | (CHQ)LMG@ﬁ %E et r_ah¥dlniyrar'>—251io)n—©[ I
I;I 0
H
10 VD (v

Compounds of formula () wherein R? is hydrogen and R® is as defined above, herein
referred to as compounds of formula (I-k), can be prepared starting from intermediates
of formula (VII), by a selective hydrogenation of said intermediate with an appropriate

15 reducing agent such as, for example with a noble catalyst, such as platinum-on-
charcoal, palladium-on-charcoal and the like and an appropriate reductant such as
hydrogen in a suitable solvent such as methanol. ‘

€ Rd
N, ) R& X Rl
%-(CHZ)H.G[X\ R —_ B—(CHz)n‘G[ I
R* 1 R*
) N 70O Il\I 8]
B H
(VI ()
20
Compounds of formula (I) can be prepared by hydrolysing intermediates of formula
(VII), according to art-known methods, by submitting the intermediates of formula
(VII) to appropriate reagents, such as, tinchloride, acetic acid and hydrochloric acid, in

the presence of a reaction inert solvent, e.g. tetrahydrofuran.
25 '




-16- -2 1 R/ R R(CH2). Xv R-> RAR(CH cx H N>m m Conpounds of formula-
(I') can be prepared starting from N oxides of fornmula (I X) by converting

the internmediates of fornmula (1 X) in the presence of a suitable reagent such -
5 as sodi um carbonate or acetic anhydri de and when appropriate in a sol vent

such as dichl oronet hane. (EHYR g(CH2)n \R J 1z\ NNO OH
m The conpounds of forrrula (I) V\/nereln Is CH herein referred to as
conpounds ofg? 10 forrrul a ( -j) 1may al so be oRBfai ned by clkzing an

i nt er medi at e (€8 cyeh—z-at-l_an re}&gq((%ﬁu)n 5] di at es of
formul a (X R‘?'ayi be co according to ar tR" kRown cyg i 2 nghpr ocedur es.
Preferably the reaction |s ar0| Ted out in the presence of a Nsui@able Lew s

Acid, e.g. aluminumchloride either neat or in a suitable soffvent such as,
for exanple, an aromati c hydrocarbon, e.g. benzene, chlorobenzene,

met hyl benzene 15ngmd the |ike; hal ogenated hydrocqbbons

trichl oronet hane, tetrachl oronethane and the |ike} an ether e.g.
tetrahydrofuran, 1, 4-dioxane and the |ike; or m xtures of such solvents.

Somewhat el f | 10

rrg;re enﬁangeaoﬁ?%ﬁ%(% q@?‘hﬁw&ﬁ%{’c r eﬁg CPStﬁnggtﬁio eNFﬂx’deﬁQ?P%mf"Pﬁd(qf)ﬂlr i n(::1
R3 n NI +-- CCGH\@WI@GhSImbrmedﬂtesmfc(rﬁ))ﬂaa(D@ jn thé presencp ofiacistable eagemtifuech( 1) ,

wh [ b
obt a1 ned by s NARHEERENAEOLICERE alt BB SRTRRHTSibr e B alihutduch s T °F.
with an estdmhlﬂfom@ihmﬂa (XH) wherein Rh is Cl.6alkyl. The condensation of

the substituted ortho-diamne of formula (XI) and the ester of formula (XH)

can be )

R 1 R? 1
S—(CH, R O~k N
N 0

N*
| |
o H

) | @
" The compounds of formula (I) wherein X is CH herein referred to as compounds of

10  formula (I-j), may also be obtained by cyclizing an intermediate of formula (X).The
cyclization reaction of intermediates of formula (X) may be conducted according to art-
known cyclizing procedures. Preferably the reaction is carried out in the presence of a
suitable Lewis Acid, e.g. aluminum chloride either neat or in a suitable solvent such as,
for example, an aromatic hydrocarbon, e.g. benzene, chlorobenzene, methylbenzene

15  and the like; halogenated hydrocarbons, e.g. trichloromethane, tetrachloromethane and
the like; an ether, e.g. tetrahydrofuran, 1,4-dioxane and the like; or mixtures of such
solvents. Somewhat elevated temperatures, preferably between 70°-100°C, and stirring
may enhance the rate of the reaction.

2

2 R Rl
Si_( > PaweiL h
RV ® ? R' K

NH—C—CR'=CH—CgH; N0

H

20 0:9) (1%)]
The compounds of formula (I), wherein X is N, herein referred to as compounds of
formula (I-i) may be obtained by condensing an appropriate ortho-benzenediamine of
formula (XI) with an ester of formula (XII) wherein R" is C;¢alkyl. The condensation
of the substituted ortho-diamine of formula (XI) and the ester of formula (XII) can be
25 carried out in the presence of a carboxylic acid, e.g. acetic acid and the like, a2 mineral



25 carried out in the presence of a carboxylic acid, e.g. acetic acid and
the like, a mneral -17- acid such as, for exanple hydrochloric acid,
sulfuric acid, or a sulfonic acid such as, for exanple, nethanesulfonic
acid, benzenesul fonic acid, 4-nethylbenzenesulfonic acid and the like.
Somewhat el evated tenperatures may be éﬂpropriate to enhance the rate of
the reacti t eve ut at the
or et SHSENED o £ tEmAR Y RcktRnt SBE LRRC RIS MO RSB R borT, ¢ 0
during t he exempldemstiniasnlforiy adid, bearanesdfonicacid, hmwthydbmzendsylfamemldopi cal

3 g 8 <A B R B )

of f or mJI a of sieyreacsioniand pr sopeercagesishe eeaptionrmoast eyven ibe narried qucatithsreflwact i on
starting Wtérﬁp&&ufe"&f?ﬁé‘ﬁgé turk TRy &ed which s lﬁtférﬁt{:}ﬁ gce of a netal

catal yst suc Ni ckel "and an appropriate re such as hydrogen
in a suit atspedessatipaay lwémoaed fremnhmmlxturmy sztmplcammmy digitilategn( CH2) n /

| 2 R3 R3 \ndlhllézmyl-llgeth(;@gl\/p (XI') Internediates of fornmula (XI11) can be
prepared by hydrolysing internediates of fornula (XIV), according to
art-known net hods such as stirring the internediate 20 (XIV) in an aqueous
aci d solutio®in the pre ce of apreaction i nertstoI vent e.

1
t et rahydr of CHMA : rla idis for ing srRc acid. 2
R2 NO2 R(CHZ)R3/ NO, ~]S(L‘Hy)n OOP?4—H—>R3\ |@a\ R3 NH 2 (XrV)
0

( XI D)
XD X ()
10 o
Intermediates of formula (XT) can be prepared by a nitro to amine reduction reaction
starting with an intermediate of formula (XIII) in the presence of a metal catalyst such
as Raney Nickel and an appropriate reductant such as hydrogen in a suitable solvent
such as methanol.
15 '
R? R? NE.
- (CHy),; NO, R4)r(CH2)n —@ 2
»3 — R3
NH, NH,
(XIm) XD

Intermediates of formula (XIII) can be prepared by hydrolysing intermediates of

formula (XIV), according to art-known methods, such as stirring the intermediate
20 (XIV)in an aqueous acid solution in the presence of a reaction inert solvent, e.g.

tetrahydrofuran,. An appropriate acid is for instance hydrochloric acid.

2
R4jT-(CH2)" NOZj)‘\ )V—(CHZ)“—@ .
NH NH,
(XIV) (X1

25 Intermediates of formula (X) can conveniently be prepared by reacting an aniline of
formula (XV) with a halide of formula (XVI) in the presence of a base such as pyridine
in a suitable solvent such as dichloromethane.



25 Internediates of formula (X) can conveniently be prepared by reacting an:
aniline of fornmula (XV) with a halide of forrmula (XVI) in the presence of a
base such as pyridine in a suitable solvent such as dichloronethane. -18- 0
11 RZ WG CRI=CH C6H5 R+12 Rah-(CH2)n | \ (XV_-r Ry.I-(CH2 I \ ORNH2 R/
NH G CR =CH C6Hs (XV) (X) Internediateg of fornmula (VIII) wherein n is O,
R2 is hydrogen or hydroxy and when R2 IS hydrogen then R3 is hydroxy herein

referred to as internediates of fornula (VIII-a) 5 can be prepared by
treating an internediate ofoforrrula (XVIl), wherein Wis halo, with an
organol i thium reagent suw.h_ca.%Rl -but II|th| umin a reaction inert
solvent, e.g Rtetrahyd ofurﬁ{\} and sub tIy eacting said internedi ate
Pa (XVI I is h drogen or a radical

with an |nteﬁ%¢@ﬂzﬁ
as defined in . X R III The pr esent

invention also relates to a“gorrpound of forrrula () Bibve for

use as a nedicine. 15 The conpounds of the present |nvent| on have PARP
inhibiting propertjes as can be seen fromthe experinental part

her ei nunder. The 6%‘ sent invention al so conf®npl ates the use of conpounds in

the prepar atph@fn&fiatés of’fﬁﬂhﬁﬁm \Ill‘f?:rrelﬁ 'ﬂ‘?s 63k H?J}B%r orHPdrly anlviidh Reases

and disorders 1 n an ani scri bed herein el n’sal d conpounds are
conpounds ofis hm%ﬂnéhqm}} 1sfaydyozphpsgin referred tomas @ennmaqq@ompbe(% , the
phar macegt i Gah bé’Rl% %Hbillﬁleﬁm?giﬂi 1hte?1ﬂec§§thto§ f@ﬂﬂlat(bmf)t @haem Whis %Qegw&al Iy

isoneric forns t {@ wherein nis 2; -19- f) , Wherein_
R5 is hydr od&PrEaAnokithiumm reagensspel asyp-gmn hltymumdpmr%acspweerw veph §igeal of

forml a - CHeétrthGittefiran, ahd Ribseguchily Gédchivg s intdtnedidle;with an intermediate of
formula (XVII) wherein R' is hydrogen or a radical as defined in R>.

X R 0 H X R
OO L — SOCT
7~ rf R R o
10 XVD) (XVID

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

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

.. The present invention also contemplates the use of compounds in the preparation of a o

medicament for the treatment of any of the diseases and disorders in an animal
20  described herein, wherein said compounds are compounds of formula (I)

2 , 1
e (CH, R
rR* R3 @

II\I 0]
H

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

nis0, 1 or2;



R2 is hydrogen or hydroxy or taken together with R3 or R4 may form =0; R3
is a radical selected from10 -(CH2)S NR6R7 (a-1), -0-H (a-2), -ORs
(a-3), -S- R9 (a-4), or -C=N(a-5), 15 wherein sis0,1,20r3; R6 is -CHQ
C 4al kyl, hydroxyC _6al kyl, Cisl kyl carbonyl, di (g -6al kyl)am noG - 6al kyl,
Cl_6al kyl oxyCt _6al kyl , C1. 6al kyl car bonyjpam noC _6al kyl ,

pi peri di nyl Cl. 6al kyl am nocar bonyl, pi peridinyl, piperidinyl Cl-6al kyl, 20

pi peridinyl G - 6a| kyl am nocar bonyl, Ci-6al kyI oxy, thienyl Cl. 6al kyl,

R e el i R L S

aryl1C j .. 6alridi¢al pClormelHHSEGCH-6al ky]; R7 is hydrogen or Cy6al kyl; 25
Rs is C _6al kyl, Cil.6alkylcarbonyl or di (Cr_6alkyl)am noC _6alkyl; and R9is
di (C1_ 6a1k )am noC . 6al kyl; or R3 is a group of formula -Z- (b-1), wherein
30 Z isda ﬁetsé?lcs@l}(&l ¢rdh1enyﬂg system sel ected from (j\-R 1IN 1 NRI O FI N~k _
gto HNC % R1O (c_i) (c-2) (c-3) (c-4) -20- RI1 N Rlo HN+W to NN/ L R1
(c-5) (c-6) ,wherein each R10 |ndependently |? drogen, Cl 6al kyl ,

ani nocar bo?ﬂy Yeyegen oy hydrox ey takan wapther it Némay form =0

R3is a radical selected from

10 -(CHy)s- NRR (a-1),
-O-H (a-2),
-O-R? (a-3),
S-R° (a-4), or
—C=N (a-5),
15 wherein

sis0, 1,2 o0r3;
R%is -CHO, Cy6alkyl, hydroxyCj.ealkyl, Cysalkylcarbonyl,
di(Cj.salkyl)aminoC,.salkyl, Cy¢alkyloxyC;.salkyl, C;¢alkylcarbonylaminoC, ¢alkyl,
piperidinylC; ¢alkylaminocarbonyl, piperidinyl, piperidinylC;¢alkyl,
20 piperidinylC; ¢alkylaminocarbonyl, C; salkyloxy, thienylC,_ ealkyl,
pyrrolylCy.galkyl, arylC; ¢alkylpiperidinyl, arylcarbonylC,.galkyl,
arylcarbonylpiperidinylC;_¢alkyl, haloindozolylpiperidinylC, salkyl, or
arylC,_galkyl(C,.¢alkyl)aminoC,_galkyl;
R is hydrogen or Cy.galkyl;
25 R is Cy.¢alkyl, C;.¢alkylcarbonyl or d1(CMalkyl)a1mnoC1 salkyl; and
Ris di(Cy galkyl)aminoCy galkyl;
or R? is a group of formula

-Z- (b"l)s
wherein
30 Z is a heterocyclic ring system selected from

AN XX N N
/ N, HN Ny  HNYD o1 HN\E._ 10
<_/ RY T\ R S

(1) (c-2) (c-3) (c-4)



N 14 -Cl. 6alkanediylt 0 5 C1.6al kyl oxyd 4al kyl ,

Cl. 6al kyl oxyd _6al kyl am no, aryl Cl. 6al kyl, di (phenylC2. 6al kenyl ),

pi peridi nyl d _6al kyl, C3.locycloal kyl, C3-1ocycloal kyl d _bal kyl

aryl oxy(hydroxy) C1. 6al kyl , hal oi ndazol yI aryl d . 6al kyl, aryl C2. 6al kenyl ,
nmor phol i no, O _6al kyli m dazolyl, or I’zbdl nyl C1_6al kyl am no; R4 is
hydrogen, Cl.6al kyl, furanyl, pyridinyl; Tl.6al kylaryl or ID; 10 aryl is
phenyl or pheryl substituted with hal o, Cl4al kyl or Cil.6al kyloxy. In view of

t heir PARP bi ngi ro ert| eb\ t he compounds of the present invention my be
used as referghc foacer conpounds in which case one of the 15
atons of the ny e may ble\x | aced with, for instance, a radioactive

i sotope. To pré¢pare the pharnaceuti cal conpositions of this invention, an
effective amountgf a par t¢eul ar conpound, in base or acid addition salt
form as the actlve ingredient is conbined in intimate adm xture with a
phar maceutical ly acceptable carrier, which 20 carrier may take a w de
variety of  f ] P08

adninistratigﬁ. ggﬁqghggﬁgﬁgéﬁsngﬁ§co %15% g&gﬁécgeS|ra Y |n unitary
dosage formsuitable, preferably, for‘Qiilnlstratlon orally, rectally,
percutaneously, or by par eral injec . r exanple, in preparing the
conp05|t|onS'TnC0ﬁEN‘ rn1 any of h usual pharmaceutical nmedia may
be enpl oyed, such as, ter ycols, oils, alcohols and the
like in the case of oral U|d_"Fe$ ns such as suspensions, syrups,

| d | t kaol i n,
Fubri cans, SSVORG b 6y éda{em% B ANEIAIRAT PhO ke of
powders, pi |dn(9hemgﬁnsdkeylhnwenémy 1salkﬂe€am§ﬁdmlk!1h@3 ncysieadkylGealkyl,

dm ni |

admi ni strati ]91(‘)}' oﬁﬂlli’}cﬁéxsy)@]h’kq}k‘iﬁmﬁléhﬁﬁzolgle R%@%fé%gcgg Rey16D keﬁ Vs gs ora

dosage unit r case utlca rier are
obvi ously enmd nkﬂlmlﬁéﬁol)ﬂeﬁfwﬁéméﬂ Cieatiyls®ingions, the - 21 carrl er will
usual |y corrprl se sterile water, at least in |arge par t hough ot her
ingredients, to aid squbiIityfor exanpl e, may bei Iu ed. Injectable

sol utions, f{@t re rier conprises
sal i ne sol ui(l yﬁbclgggd‘géaﬁ%f 38@"3'?& %?ﬁgl?“gf Isal | ne and gl ucose
sol utiord Injectable suspensions may al so be 5 prepared in which case
approprlate I rrier an | i ke may be
enpl oyed. yl %é’lh BBI?GWI;WQS@ {)ﬁ t %&ﬁ&ﬁé@&l O%%mi ni stration, the
carrier optl onal 'y conprises a penet ratl on enhanC| ng agent and/or a
suitabl e wepl|ng F9R0F pARP binding properties the compounds of the present invention

may be used as reference compounds or tracer compounds in which case one of the

15  atoms of the molecule may be replaced with, for instance, a radioactive isotope.

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

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

25  glycols, oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,
pills, capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid

30 pharmaceutical carriers are obviously employed. For parenteral compositions, the



optionally conbined with suitable additives of any nature in m nor
proportions, which additives do not cause a significant del eterious effect
to the skin. Said additives nmay 10 facilitate the admnistration to the skin
and/or may be helpful for preparing the desired conpositions. These
corrp05|t|ons may be adm nistered in var4lous ways, e.g., as a transdernal
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from cell damage or death due to necrosis or apoptosis; can ameliorate neural or

25  cardiovascular tissue damage, including that following focal ischemia, myocardial
' infarction, and reperfusion injury; can treat various diseases and conditions caused or
exacerbated by PARP activity; can extend or increase the lifespan or proliferative
capacity of cells; can alter the gene expression of senescent cells; can radiosensitize
and/or chemosensitize cells. Generally, inhibition of PARP activity spares the cells
30 from energy loss, preventing, in the case of neural cells, irreversible depolarization of
the neurons, and thus, provides neuroprotection.

For the foregoing reasons, the present invention further relates to a method of
administering a therapeutically effective amount of the above-identified compounds in
35  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



head trauma, inflammatory bowel disorders (such as colitis and Crohn's

di sease), nuscul ar dystrophy, osteoarthritis, osteoporosis, chronic and/or
acute pain (such as neuropathic pain), renal failure, retinal ischem a,
septic shock (such as endotoxic shock), and skin aging, to extend the
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pr onot e

The present invention also contemplates the use of compounds of formula (I) for
inhibiting PARP activity, for treating, preventing or inhibiting tissue damage resulting

25  from cell damage or death due to necrosis or apoptosis, for treating, preventing or
inhibiting a neurological disorder in an animal. '

The term "preventing neurodegeneration” includes the ability to prevent

neurodegeneration in patients newly diagnosed as having a neurodegenerative disease,
30 or atrisk of developing a new degenerative disease and for preventing further

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

neurodegenerative disease.

The term "treatment” as used herein covers any treatment of a disease and/or condition
35  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



the treatnment of diseases which are treatable with ionizing radiation.

Di seases which are treatable with ionizing radiation include neoplastic
di seases, benign and nalignant tunors, and cancerous cells. lonizing

radi ation treatnent of other diseases not listed 10 herein are also.
contenpl ated by the present invention. ige term "chenosensitizer", as used
herein, is defined as a nDIecuIe prefefably a | ow nolecul ar melght
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to necrosis or apoptosis.

The compounds of the present invention can be "anti-cancer agents", which term also
encompasses "anti-tumor cell growth agents" and "anti-neoplastic agents". For

25  example, the methods of the invention are useful for treating cancers and
chemosensitizing and/or radiosensitizing tumor cells in cancers such as ACTH-
producing tumors, acute lymphocytic leukemia, acute nonlymphocytic leukemia,
cancer of the adrenal cortex, bladder cancer, brain cancer, breast cancer, cervical
cancer, chronic Iymphocytic leukemia, chronic myelocytic leukemia, colorectal cancer,

30  cutaneous T-cell Iymphoma, endometrial cancer, esophageal cancer, Ewing's sarcoma
gallbladder cancer, hairy cell leukemia, head &neck cancer, Hodgkin's Iymphoma,
Kaposi's sarcoma, kidney cancer, liver cancer, lung cancer (small and/or non-small
cell), malignant peritoneal effusion, malignant pleural effusion, melanoma,
mesothelioma, multiple myeloma, neuroblastoma, non- Hodgkin's Iymphoma,

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



radi osensitizers have been suggested in the literature including: hypoxic
cell radiosensitizers (e.g., 2- nitroimdazol e conpounds, and benzotri azi ne
di oxi de conpounds) m m cking oxygen or alternatively behave |ike

bi oreducti ve agents under 10 hypoxi a; non-hypoxic cell radiosensitizers
(e.g., halogenated pyrimdines) can be nal ogs of DNA bases and
preferentially incorporate into the DNA“Of cancer cells and thereby pronote
t he radi ati on-i nduced breaki ng of DNA nol ecul es and/ or prevent the nornal
DNA repair nechani sns; and vari ous other potential nechanisns of action

have been hyhnck theicompotnsis of theipsesenisinvention san he used as 'radiosensitizer” andosase. 15
Many cancercgﬁgﬂgégggyﬂp{otocols currently enploy radi osensitizers in
conjunction wt radi ati on of x-rays. Exanples of x-ray activated

radi osensitizers include, but are not l|imted to, the follow ng: -
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radi ation; or other therapeutica ect1ve conpoun or-treating cancer

or other di digtsd to, thsialpying: metrenidazoic pusonidegelspdasmethyhpisonidazoleat may be
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car bggen?or B4 S Siqotipmide L PBRYCo BN Bk Sor ofergurding LERS 10 DAy

2, 3- DPQ0 BVbzZdmodeak wiytiting, Thirsleoyhupiclicrr (FudRe Ry drsyutd, cidplatin gt angi ogenesi s

conmpounds, A dr a{lﬁl#“ne %nd L%Sgo. 1}%?%”2' s oﬁ %herm-t herapeutic -25- agents

that may be HFEPFUHGRY SHPCHE APIREV AR EANGE ShUFSAPEr s i ncl ude, but are not

limted toPhatddyramic therapy fPPTpefloancears emplopopisibld light as thelradiation advator ubi ci n,

docetaxel, the sensitizing agent. Examples of photodynamic radiosensitizers include the

following, but are not limited to: hematoporphyrin derivatives, Photofrin,

25  benzoporphyrin derivatives, tin etioporphyrin, pheoborbide-a, bacteriochlorophyll-a,
naphthalocyanines, phthalocyanines, zinc phthalocyanine, and therapeutically effective
analogs and derivatives of the same.

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

30  which promote the incorporation of radiosensitizers to the target cells; compounds
which control the flow of therapeutics, nutrients, and/or oxygen to the target cells;
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

35  radiosensitizers include, but are not limited to: 5-fluorouracil, leucovorin, 5' -amino-
5'deoxythymidine, oxygen, carbogen, red cell transfusions, perfluorocarbons (e.g.,
Fluosol 10 DA), 2,3-DPG, BW12C, calcium channel blockers, pentoxyfylline,

antiangiogenesis compounds, hydralazine, and LBSO. Examples of chemotherapeutic



doxorubicin,interferon (al pha, beta, gamm), interleukin 2, irinotecan,
paclitaxel, topotecan, and therapeutically effective anal ogs and
derivatives of the sane. 5 Chenpbsensitizers nmay be administered in
conjunction with a therapeutically effective anount of one or nore other
conpounds, i ncluding but not Iim'ted_#% . conpounds which pronote the

I ncorporation of chenpbsensitizers to e target cells; conpounds which
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cisplagin and bl eonycin. 15 The conpounds of formula (1) can also be used to
detect or jdentify the PARP, and re jn partjcular the -1.receptor.
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part Here\ﬁ’% ?St %ﬁﬁ? |sq%e(ﬁ}§les as butyl-lithium "DCM is defined as

di chl & onet hane "DIPE" is defined as diisopropyl ether, "DWF" is defi ned
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Prepar at i g#h & labdled. | SHi@IabEIbai be sel€vigidfditl $he group consisting of a radioisotope,

spin label, antigen label, enzyme label fluorescent group or a chemiluminiscent group.
20
Those skilled in the art could easily determine the effective amount from the test results
presented hereinafter. In general it is contemplated that an effective amount would be
from 0.01 mg/kg to 100 mg/kg body weight, and in particular from 0.05 mg/kg to 10
mg/kg body weight. It may be appropriate to administer the required dose as two, three,
25  four or more sub-doses at appropriate intervals throughout the day. Said sub-doses
may be formulated as unit dosage forms, for example, containing 0.5 to 500 mg, and in
particular 1 mg to 200 mg of active ingredient per unit dosage form.

The following examples illustrate the present invention.
30

Experimental part
Hereinafter, “Bul.i” is defines as butyl lithium, “DCM” is defined as dichloromethane,

“DIPE” is defined as diisopropyl ether, “DMF” is defined as N,N-dimethylformamide,
“EtOAC” is defined as ethyl acetate, “EtOH” is defined as ethanol, “MEK?” is defined

35  as methyl ethyl keton, “MeOH” is defined as methanol and “THEF” is defined as
tetrahydrofuran.



Example Al a) Preparation of internediate,|. 5 xx, A mxture of *
1- (4-am no- 3-ni trophenyl)-2-net hyl - 1-propanone (0.0144 nol) in formc acid
(4.93nl) and formanmi de (18.2m ) was stirred at 160C for 15 hours, then
cooled to 5 roomtenperature, poured out into ice water, basified with a
concentrated amoni um hydroxi desol utiof and extracted with Et OAc. The
organi c | ayer was separated, dried (MSOM), filtered and the sol vent was

evapor ated Al Pﬂepﬂhﬂélﬁ&&heﬁﬂe@ﬂn@cﬂiﬁﬁcﬁ@%@uﬁs internmediate 1. bl.
Preparation_of -1 nterned ate-?2. NH2 al NHz A mixture of internediate 1
(0.0144 ol ExdnipldB@H (50m) was hydrogenated under a 3 10 bar pressure for
After uptake of H2 (3

1 hour with ney N ckel (3.4 as a catabyst.

equi v), the@)ﬁgﬁw-%qm@a%d t hr ougly cel jte, washed with MeOH and the
filtrate was evaporated till dryness.._Jhe praduct was used w t hout further
purification, yielding 4.7g of interngdi § 2% 15 Exanpl e A2 Preparation
of .internediate 3 and 4 ci | i OO H HOYnternediate 3 internedi ate 4

ehi'oror acetyiuieol Pt Birabfia, HURERICH BRSO AR MISRS. |
was kept bedcad(43Ban) and fermarnide PY8L2anD) s stdire chatrlé07@ for Aghonrs, Shemggoladitted whi | e
the tenper %Hﬁi%ﬂﬁ?\ifﬁﬂﬁ?a?gour@@bﬂght%g‘% ggﬂaﬁ th@éfiédJﬁ/ﬁh %énc%h%xfﬁ{eﬁ%nﬁ%idrﬁf | uxed

for 15 hours, coo _anmdpoure oL Into I ce water. € precipitate was
filtered offydresidaselytion and exdraeted with BtQwenTheoresnic hyst wanseparatpanddedsol ut i on
was sti ”eckM%Bb | filtefddod theRIRhEFhPEapbatedat] AR yisliRbd. 8of 33. 59 of

I nt ermedi ate 3. 45['he filtrate was extrag{)ed. Th(g-h(h)rgayrln C ayst’agiowas separ at ed,
dried (MySaaermedipledr o and the sol vent was evaporated till dryness,

yi el di ng 20)4%epaedtioniofintermediagie 4. 25 ;m2j?7-

NH,
|
NH.

2

A mixture of intermediate 1 (0.0144 mol) in MeOH (50ml) was hydrogenated under a 3

10 bar pressure for 1 hour with Raney Nickel (3.4g) as a catalyst. After uptake of H, (3
equiv), the catalyst was filtered through celite, washed with MeOH and the filtrate was
evaporated till dryness. The product was used without further purification, yielding
4.7g of intermediate 2.

15  Example A2

: intermediate 3 intermediate 4

Aluminium chloride (0.6928 mol) was added portionwise to a solution of chloro- acetyl
chloride (0.5196 mol) in DCM (50.2ml) while the temperature was kept below 30°C. 3-
ethyl- 2(1H)-quinolinone (0.1732 mol) was added while the temperature was kept
below 30°C. The mixture was stirred and refluxed for 15 hours, cooled and poured out

20  into ice water. The precipitate was filtered off, washed with water and taken up in
DCM. The organic solution was stirred and filtered. The precipitate was dried, yielding
33.5g of intermediate 3. The filtrate was extracted. The organic layer was separated,
dried (MgSO,), filtered and the solvent was evaporated till dryness, yielding 20.46g of
intermediate 4.

25



Examlle A3 a) Pregaration of internediate_5, $ A mixture of

6- br ono- 2- chl oro- 3-net hyl - quinoline (0.04483 nol) and CH3ONa (0.224 nol)
in MeOH (200nl) was stirred at 70C for 36 hours. The m xture was cool ed,
poured into ice, EtOAc was added and the mi xture was extracted with EtQAc. 5
The organic | ayer was washed wth water,, dried (MgSO4), filtered off and
evaporated, vyielding |l lIg (97% of inte€rnmediate 5. D) Preparation of

i nter medi atm@y a6 S%Aga—l N O BuLi 1.6Min hexane (0.0619 nol) was added

dropw se at _-¢ under, N2 flow to a m re of intermediate 5 (0.0476 nol)
in THE (ZOMCPWHH ermediglee st rrgC for 1 hour. A mixture of

3- (di et hyl am no) - 1- (2-furanyl ) - 1- propanone¥(® 0571 10 nol) in THE (100m)
was added dx efRxtuEofal-brofdQ-chibre- ﬁh%tﬂy[—&lu‘ﬁﬁﬂmé(o 04434 n@dl) affQCH;0a 2 hours and

armon um HPd28 oL et hietan 7R o Bl TR  ayer v

Sepgr at ed, dibbledﬁ%du&&ﬁﬁ%)nce ][Et(l)Ae s aedvd ﬁlﬁ@héﬁiﬂlﬁ@ﬁwa‘ﬁgﬁtr@Ve'ﬂMHﬁEﬂﬁAc The
product mas, use out fu t i.n
i nt er nedi at €658y "erd’éarsé‘fai "rdq eé’r‘i’?é (Q%SO‘Y)Y%E?CRIO& 3(5‘8 matﬁd’m xt ure

of inter rredylatlmgalg@",(%)%ﬁumm)edlane ﬁydr ochloric acid 3N (254nl) and THE
(128ml) wa ,=d apd. refl.u for 6 ho The m xture was poured out on
ice, Dbasi ?QF)E,’L s ? é?@@%ﬁé ed amoni °nydrOX| de sol ution and extracted
with EtOAc. The organl c layer was sepg (MgSAHA), filtered and
the solvent was °~ _ evaporated. The résid@ g}lfl ed by col um

chromat ography over silica gel (15-40 20 m (el d“en DCM MeOH/ NH40H

95/ 5/ 0. 2) . Bila 1gaM én hexane (0i6d 9 wenl pwenddded teogpwasecht +6@°C wolerNnflowds a

d 0,
of "ot or edpikhEe gt Qe 510,021 R I TRA @DGmi): pAINE a8 slfred JEPSLE 27
-60C under ﬁQQCfflell\thU /& miz®renf 3t (dirgetbylagringy) dr@-fBrasyhy | -propanered\05dLi nol i ne
(0. 0996 ol r)lolb Hl ﬂﬂ;‘éf@ﬁﬁﬁ?«% adﬁ@@dr%% —6(‘1"@5 Tﬁ% %%tﬁﬂ: Wids shﬁg%:é pe¢ hour. A

m xt ure of ut ana was dropw se at
-60C. The rfpl;@ bglgs wpdsthen at+49¢C for Ly 'E}@rmxzture was poured out into a saturated

ammonium chloride solution and extracted with EtOAc. The organic layer was

separated, dried (MgSO,), filtered and the solvent was evaporated. The product was
used without further purification, yielding 16.2g of intermediate 6.

¢) Preparation of intermediate 7 )

—Z

15 A mixture of intermediate 6 (0.0476 mol) in hydrochloric acid 3N (254ml) and THF
(128ml) was stirred and refluxed for 6 hours. The mixture was poured out on ice,
basified with a concentrated ammonium hydroxide solution and extracted with EtOAc.
The organic layer was separated, dried (MgSO,), filtered and the solvent was :
evaporated. The residue was purified by column chromatography over silica gel (15-40

20  pm) (eluent: DCM/MeOH/NH,OH 95/5/0.2). The pure fractions were collected and the
solvent was evaporated, yielding 4g (27%) of intermediate 7.

Example A4
Preparation of intermediate 8

N
2
N o/

nBuLi 1.6M in hexane(0.129 mol) was added dropwise at —-60°C under N; flow to a
25  mixture of 6-bromo-3-ethyl-2-methoxy-quinoline (0.0996 mol) in THF (265ml). The

mixture was stirred at —60°C for 1 hour. A mixture of 2-ethyl-butanal (0.119 mol) in

THF (100ml) was added dropwise at —60°C. The mixture was stirred at —60°C for 2



-28- hours, then at -40C for 1 hour, poured out into a saturated amoni um
chloride solution and extracted with EtOAc. The organic | ayer was
separated, dried (MgSO4), filtered and the solvent was evaporated. The
product was used w thout further purification, yielding 28.62g of
internmediate 8. 5 ExamlIp e A5 a)Prep.tig of internediate 9 HNI / A :
sol ution of (2-bronoethyl)-benzene (0.1 nol) in diethyl ether (125nl) was

dded d ] C ' : i : )i n di et hyl
other (1250008, Ben ACACCIoH ARG o3t ikl SPGB tieh gl 1, L0
3-met hyl - 6 solotiom ancbéAtracted WithdtOdeh Fhieorgani¢ iayenwhy separatediEdicdOMebOas added
dropw se at fﬁ’t@reﬂ"agditﬁék%l&é‘gié&vﬂ%ﬁa@@%teﬁwﬁeﬁgg@& Wa?ﬂ%ﬁ?tﬁgﬂ%ﬁ fligee for 2h. The

m xture was poure nto | t hrou e and the product
was ext ract @urifigationpyiclding 282 gof gateimediata§.er was washed with water, dried
(MSH),5filtered off and evaporated. The residue was crystallized from
Et CAc/ di ethyl ether, yielding 199 (59% of internediate 9.

bi _Preparat E&ngfeAyternedi ate 10 I/ | 15 Potassium permanganate (19g) was

added dropw s€ C under N2 to a solution ofeg internmediate 9 (0.069 nol)
i n DCM ( 30081 Frepsration pkintermediaeOhoxy et Wq@?e (2ml) and the
he ni

m xture was stirred at roomtenperaturelfo . The m xture was
filtered through celite and the filtrate™aS evaporated, yielding 17g (90%
of i nt er mediAadodutild. of 2-bRimegetiyd)-benzeref (01174 ol el didtRylletier (125mPwds ®/idedt | on of

3-chl oro- bgnzenecarbaper oxoLc. aci . 123 1. dded at
S Under o SRGOAEBORE REA SisBertiia s istings QP4 tmpf in iy ARG anfl )
t he m xt ur etheasixture wae stimdd & Q°€ dor 1Lhduo.uk salntiont b ymethyt-dem t enperature for 3
hours. qu : | I nd .t o S
et act KSR Ty B0 B B 00 s Bt SRR A sy
filtered of theanigim _wavaqhmdaate@bm H@emtmdlfthlu\EQe uﬁ:adrevWasmmtedfinﬂotitf;ar
puri i cati OGayek! pletbdirok3fl cb@97A e produt GABHRle with BIBALTRPGRANE oM ©f

layer was washed with water, dried (MgSO,), filtered off and evaporated. The residue

was crystallized from EtOAc/diethyl ether, yielding 19g (59%) of intermediate 9.

b) Preparation of intermediate 10
. (1T 70

15  Potassium permanganate (19g) was added dropwise at 5°C under N; to a solution of
intermediate 9 (0.069 mol) in DCM (300ml) and tris[2-(2-methoxyethoxy)ethylJamine
(2ml) and the mixture was stirred at room temperature for the night. The mixture was
filtered through celite and the filtrate was evaporated, yielding 17g (90%) of
intermediate 10. '

¢) Preparation of intermediate 11
\hr O O
&

20 A solution of 3-chloro- benzenecarboperoxoic acid (0.123 mol) in DCM (200ml) was
added at 5°C under N to a solution of intermediate 10 (0.062 mol) in DCM (200ml),
the mixture was stirred at 5°C for 1 hour and then at room temperature for 3 hours.

Aqueous potassium carbonate 10% was added and the prbduct was extracted with
DCM. The organic layer was washed with water, dried (MgSOy), filtered off and

25  evaporated. The product was used without further purification, yielding 18g (100%) of
intermediate 11.

d) Preparation of intermediate 12
O N @ O
H




-29- Pot assi um car bonat e 10% (250mL) was added at roomtenperature to a
solution of internediate 11 (0.062 nol) in DCM (250nl) and the m xture was
stirred for 10 min. Tosyl chloride (0.093 nol) was added portionw se and
the m xture was stirred at room tenperature for 2 hours. The precipitate
was filtered off, washed with water ané9%ried. 5 The residue (10.1g) was
recrystalli dfrom2 pr yi el di,n 8 729 | late 12. B.
Preparatio Og‘? lflﬁbcar'?%éwo@%%ﬁm Wasl%%g‘ﬁf?t %(g%t%‘% prgttpgﬁolglﬁoqo al conpound
1. 3 HN cixstebvoEdiat® 1A (062 mobd iwDOM (250 daralithe thiX1QreOilds stibed fcarld maifnhy|

2- oxobut an .0 LW Et 40ml). was, stirred at or 6 hours
and then co 98@*&%‘%8@#@%2‘% pgqlgcfﬁgn&lg%?’%fle&}? %télr Wgspg 9 éldroo e

resi due vvastempémtmrmimr izmoarss'ﬁhmprextlpiﬂatNWthﬁBelsm bfft washed With watendnd deiedias

extract th n|c r4 &d

filtere vx%h e solagﬁ Ch ‘6%‘?&8&?&%59%& gmg#n gg%‘/’ggue was
purified byintinebatedd. chromat ography over silica gel (15-40 m) (eluent:
DCM MeOHI NHAOH 99/1/0.1 and 85/15/0.1). The pure fractions were coll ected
and the solvent was evaporated. The residue (1.99) was purified again by
col um chr omat ography over sili ca gel (15-40 m (eluent:

cycl ohexandB-2IeRasHN® ATRHCHE 3). The pure fractions were collected
and the sol vent was evaporat ed. The residue was crystallized 20 from DI PE.
The preci pilxmpleBL filtered off and dried, yielding 0.33g (11% of

conpound 1, piicitidAGhf Blaldorddithd 1 Exanpl ejBZ Preparation of final conpound 2 N
N H Al um ni'tim chl'oride (0.234 1ol ) wasy"added portionwi se to a solution of

N-[4-[1-(1H 25
i m dazol - 1-yl ) - 2- met hyl propyl ] phenyl |- @\3 phenyl - 2- pr openam de (0. 026

mol) in chloro-benzene (60m) and the m xtlir € was stirred at 100C for 3

hours. e N‘nﬁkt‘dfeeof 1%%11&95%6 Q‘éo ont ﬁ’:ol)‘&ﬁd %&ﬁ—ox&ﬁf%dn%hﬁqo 1)) HmN"H goand
extracted |tere hrough celite and t he

filtrate W\é\fé '&Bd‘éﬁ%tsgﬂeg 4‘{&))8 #@f%]i“?}‘r’f peR o e(girtpégpm tampsestyre. The ¢ er ed of f
and evapor ajob@nf whd evdpm&asrheﬁbﬁdaeeﬁaﬁmnwmn Rshtutdt@INSICOQ kolaton. The

mixture was extracted with DCM. The organic layer was separated, dried (MgSOy),

2.4

filtered and the solvent was evaporated till dryness. The residue was purified by

15  column chromatography over silica gel (15-40 pm) (eluent: DCM/MeOH/NH,OH
99/1/0.1 and 85/15/0.1). The pure fractions were collected and the solvent was
evaporated. The residue (1.9g) was purified again by column chromatography over
silica gel (15-40 pm) (eluent: cyclohexane/2-propanol/NH4OH 88/12/1). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized

20  from DIPE. The precipitate was filtered off and dried, yielding 0.33g (11%) of

) compound 1, melting point 204°C.

Example B2

Preparation of final compound 2 I\/@I
& N/x
o] N gN

H

Aluminium chloride (0.234 mol) was added poitionwise to a solution of N-[4-[1-(1H-
25  imidazol-1-yl)-2-methylpropyl]phenyl]-2-methyl-3-phenyl-2-propenamide (0.026 mol)
in chloro-benzene (60ml) and the mixture was stirred at 100°C for 3 hours. The mixture
was poured into ice water, basified with NH4OH and extracted with DCM. The mixture
was filtered through celite and the filtrate was decanted. The organic layer was dried
(MgSOQy), filtered off and evaporated till dryness. The residue was purified by column
.30 chromatography over silica gel (35-70 um) (eluent : DCM/MeOH/NH,OH 95/5/0.1).



30 chromat ogr aphy over silica gel (35-70 m) (eluent : DCM MeOH NH4ACH
95/5/0.1). -30- The pure fractions were coll ected and evaporated. The
residue (4g) was crystallized from MEK, yielding: 2.12g (29% of conpound
2, melting point 211.4C. Exanple B3 Preparation of final compound.3, ~NH O
5 Di net hyl am ne, hydrochl oride (0.3 nol30-was added portionw se at room
tenperature_under N2 flow tQ a suspension of potassium carbonate (0.3603
mol ) i n DMVFLIReImmedirpctionypesregoliected andevapesatade dhe eosidge (48) was arysiatizele of

| nt er medi at ot MK OficRig) 2308 (2978) STOORGLAE2, IndinOfoified 1 4res _added

carefully. The m xture was stirred at room tenperature for 30 mn. Ice
wat er was added. The precipitate was filtered off, washed 10 with water and
the filtrate wa ﬁ tracted with DCM The organic | ayer was separated, dried
(MsS™) , fi@@&ﬂi‘a—énd t he sol vent was evaporated till dryness. The residue
(16. 69) Wgﬁ&daﬁ;ﬁwmﬁgm&yhro jat §gr aphy over silica gel (20-45 m
(eluent: DCM MeOH NI'T40H 95/570. 2).7 racti ons were collected and
the sol vent was evaporated. The residue 4. 3gYo was crystallized from
2-propanone_and MeCH. The 15 precipitate was filtered off and dried,

yi el di n§g 1.Dignedtylaaingduideochlonde|(@.8 meplhwasadded gotionwisaat foomateRPerREUpar at i on
of final c ] : l r RS Dﬂﬂf‘ } OH
(60n) ms%%?gﬂ\gtt%??@éi%ﬁéﬁ O%ﬁlfﬂ_er a E%%?gggé%?ag@gﬁre gs;oong\?\n th Pd/C
10% ( 0. 35g) Thegnixturg tvap stigred fay 3@ min A axedurstof iptermeipte 3 ((86 mobangdst was

fil ter ed ovigterra&liated (006 Mdlpwhd Add%@%ﬂeﬂﬂ .W@ﬂﬂ(ﬂ%% stTﬁ@d igebdue was taken
up in water and a Cfog%&nt'r t ed ammnléchrgg ¥€rom_d_e sol utj on and extracted

with DCM TREPIRYEH Myprlcqyater was added (Thepreeipitatg praptiiteredioff, @aghedand the ~
sol vent1o wagitiewaee ied e filifhe wassiitidedwatr POM. fihe dravicaayet Whs GBp@4r8d, 09 aphy

over silica,gel -~ 40 el uent: DCM MeOH/N 95/5/ 0. 3.an 3(7/0.5).

The pure | MR I ER 3 s e Saleg Sl RS s SN diEIS e

resi due waswasrppsifietl by zeldnhrohrorZatograpipaovensiliangel 24 Hyim) é¢lhent: The

precipitat } ried.c Vi LN 6 9 f npound 4.

317 Bxanpi R BMEDERREDHONS/2f 18 PR st g8 cBnctidh aneiRetorflns A2
evaporated. The residue (4.9g) was crystallized from 2-propanone and MeOH. The

15 precipitate was filtered off and dried, yielding 1.2g of compound 3, melting point

180°C.
Example B4
Preparation of final compound 4 O

N 0

A mixture of intermediate 7 (0.0113 mol) in MeOH (60ml) was hydrogenated at 40°C

20  under a 4.8 bar pressure for 6h with Pd/C 10% (0.35g) as a catalyst. After uptake of H,
(1eq), the catalyst was filtered over celite and the filtrate was evaporated. The residue
was taken up in water and a concentrated ammonium hydroxide solution and extracted
with DCM. The organic layer was separated, dried (MgSQOy), filtered and the solvent
was evaporated. The residue was-purified by column chromatography over silica gel

25  (15-40 pm) (eluent: DCM/MeOH/NH,OH 95/5/0.3 and 93/7/0.5). The pure fractions
were collected and the solvent was evaporated. The residue was crystallized from 2-
propanone and diethyl ether. The precipitate was filtered off and dried, yielding 0.69g
(20%) of compound 4.



O A mxture of internediate 8 (0.0996 nol) in hydrochloric acid 3N (426nl)
and THE (274ml) was stirred at 70C overni ght, then poured out on ice, '
basified with a concentrated NHAOH sol ution and extracted with Et CAc. The
organic layer was 5 separated, dried (MgSO4), filtered and the sol vent was
evaporated. The residue was crystall i? d fromDCM The precipitate was
filtered off and dried, yielding: 15.2- 3' (56% of conmpound 5. Exam]n a B6
Preparat i orEngpj#]g@l conpound 6 N H 10 A mixture of internediate 12 (0.013
nol) in formamade (61.8m ) and formc agid (30nml) was stirred and refl uxed
for 36h. THseparationob inglcompemdd t o peqritegperature, poured into ice water
and filtered off. The precipitate was jwas Ath water, 2- propanone and
diethyl ether. The precipitate was dried andireécrystallized from MOH THF,

yielding 1.74q .(40% .of co , | £ int 2 ' | e B7
Preparati o Hg’(thenoﬁnt%%ﬁg%?% IP&S‘W@???E‘?W@FH%%\J g@é“%ﬁ*“g@ﬁ nmol ) was
added at O@2TAmi wabRifddoat/70% avesmight, then pofired ootqapigehasified wathls nol ) in MeOH
(50nmL). Th 1 i f r i wat er. The
organic solec\(/)g?ﬁ%ﬁh\g\{/gg %@g%&@é’g%ﬁi%@%ﬁ‘g&g %{é@%%glﬁnt%pg&g?%yﬁagt aken up in
DCM and Swatseparatad, dried (MigSOu); Bltevad and the aclvent. wablerapmrafedhi Thelresydire wass

separ at ed, o frh e rat till
dryness. Tﬁg resel£j UZIQ%%VI 'ct”ﬁ?’?%ﬁjfagé;gas%éﬁngeﬁ]égé%%g%anohgﬁg@lﬂog l\%é(g The

preci pi t at d5¢f@yof ¢gampsuediSof f, washed with diethyl ether and dried, vyielding
1.2g of compound 7, nelting point 131C. 25 -32- Table F-1 lists the
conpounds that were prepared according to one of the above Exanples. The
fol |l owi ng mions were used in the tables. Table F-1 5 HN

\
!

Preparation of final compound 6 HNj
“
H

10 A mixture of intermediate 12 (0.013 mol) in formamide (61.8m]) and formic acid

(30ml) was stirred and refluxed for 36h. The mixture was cooled to room temperature,
poured into ice water and filtered off. The precipitate was washed with water, 2-
propanone and diethyl ether. The precipitate was dried and recrystallized from
MeOH/THF, yielding 1.74g (40%) of compound 6, melting point 221.3°C.

15

Example B7

. . H
Preparation of final compound 7 /&VY\C(I\
N° 70

Sodium hydroborate (0.0151 mol) was adéied at 0°C under N; flow to a solution of
compound 3 (0.0116 mol) in MeOH (50ml). The mixture was stirred for 1 hour and
poured out into water. The organic solvent was evaporated. The aqueous concentrate

20  was taken up in DCM and water and the mixture was extracted. The organic layer was
separated, dried (MgSOy), filtered and the solvent was evaporated till dryness. The
residue was crystallized from 2-propanone and MeOH. The precipitate was filtered off,
washed with diethyl ether and dried, yielding 1.2g of compound 7, melting point
131°C.

25



1, Ex. [BI];
3; Ex. [133];
Co. No. 6; Ex.

Co. No.
O Co. No.
Ex. [BS5]
Ex. [B7];
[ B17;

100C | 1C1(1: 2)

STt e Bt e g TR, 2,

m p. 204C Co. No. 2; Ex. l;
m p. 180C Co. No. 4; Ex. [

[ B6] ;

mp. 131C Co. No. 8 Ex.
mp. 215C Co. No 10 Ex

[ B2
B41 H I’
mp. 221.3C /N\ \ NOH
[BI];
[BS] mp 125C H Co. No.
>260C - 33

Examples. The following abbreviations were used in the tables.

Table F-1

DI
O H
Co.

mp. 163C HN H O |

11;
n xN

Co. No. 4; Ex. [B4]

(V]

)

Co. No. 5; Ex. [B5]

Co. No. 6; Ex. [B6]; mp. 221.3°C

I H
N N
(]

N
H

YOC0
H

Co. No. 7; Ex. [B7]; mp. 131°C

H

Co. No. 8; Ex. [B1]; mp. 163°C

0,

H

Co. No. 9; Ex. [B1]; mp. 215°C

Co. No. 10; Ex. [B3]; mp. 125°C

N~ o
H

N~ o

H

Co. No. 11; Ex. [B3]; mp. 100°C

.HCI (1:2); Co. No. 12; Ex. [B3]; mp.

>260°C

; mp. 211.4C.
~ N



N O Co. No.

O H Co. No. 188;;

16; Ex. [B5] Co. No. 17; Ex.

Ex.

[B61; mp. 212.7C Co. No:.
cl/ 0 NNcp~ < IV H EP0371564; Co. No. 20 EP0371564; Co. No. 21

[B5]; mp. 212C R |
19; Ex. 7];

s S

\' H/ N_ NN
m p. 165C

-11
N JJ |

NJJON ON\ N HHEP0371564; Co. No 22 EP0371564; Co. No. 23 ON\ O
N EP0371564; Co. No. 24. EP0371564; Co.
In vitro Scintillation Proximty Assay %3SPA) for PARP-1 inhibitory activity

25 -34- Phar macol ogi cal

exanpl e

5 Conpound$ of the pres I nvention werje tested in an |n vitro assay|based
on SPA teghnol ogy (proﬁ?jt]et ary to Anmergham Phar maci an ch) In
principle, |the assay relffes upon the welfl establlshdf) echnol ogy for the
detection jof pol y(ADP-(1bosyl)ation of |biotinylated target proteins, |i.e
hi stones. This ribosylation is induced |using nick activated PARP-1
enzyme and{[3H 10 de adeni ne |di nucl eottyde DNA’)TNAD) as '
ADP-ri bosyl donor. Ad of PARP-1lenzyne act'iv snNcked DNA was
prepared. For this, of  oDNA (supplfier: Sigma) was ¥issolved in 25 ni
DNAse buff ¢ A Z4-—(. 5 ng/m Bovi e Serum A bumn
(BSA); 5 mi ‘Rg‘ég’zr{% gén@kq \'/NQCB’LE‘XO 15 @b, 0} (58); Ko, RNA@Eg(oEBg]l on
(1mg/m in|0.15 M N{BB) mpmd26i€ied. After] an incubation 90 mn. 37 C,
the reacti ¢n was term nated by adding 1./45 g NaCl, fDo ovved by a further

i ncubationjat 58 C for 15 mi n. The react|i on mXxiALaWwas.<osl n icefand
dialysed af 4 C for respectively 1.5 and 2 ho rsirust 1.5 of 0.2 M
KCl, and tW ce o N

H
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against 1.5 1 of 0.01 MKC for 1.5 and 2 h respectively. The m xture was
aliquoted 20 and stored at -20 C. Histones (1 ng/m, type 11-A, supplier:
Sigma) were biotinylated wusing the biotinylation kit of Amersham and stored
aliquoted at - 20 C. A stock solution of 100 ng/m SPA pol y(vinyl tol uene)
(PVT) beads (supplier: Amersham) was nmgde in PBS. A stock solution of

[ 3H3- NAD+ was made by adding 120 pl of [3H - NAD+ (0.1 nCi/m, supplier:
NEN) to 6 m |ncubat|on buffer (50 MM Tris/HCI, pH 8; 25 0.2 MM DTT; 4 nM
MyCl2). A sd&ha alVexaipiAD+ (suppl i er: Roche) was nade in incubation
buffer (froma 100 mvlstock solution in water stored at - 20 C). The PARP-1
enzyne was produced u3|ng art knomn technlques i.eu cIonlng and expression
of the prot & WIrge o P i : jory activeiiincer ni ng t he

used rote ,Rélfgf’ rar ef er ences
can bepfgungauﬁ)%gg&r}ﬁ%%egs@?h ot ocgllgga ge\séfeéadllrll Mq}'?%ﬁgbg%?tggggn nunber
P09874. Bi otdchyolagwronrictasy éa Amgrsham libﬁwh re m xed and

pre-incubat g fios 1§Qhéf'ag3a ?éheE § AR the ﬁl@%ﬂ’é@tﬁ ds‘ﬁed sPAFfE’;jhkoﬁg;mhé&&&@isﬂt ration

was | ot dependent) was m ni cke m Xt ure was
pr e- i ncubat 86Pelye ﬂhpwl)a&Pan @OtEéﬂ&@ld target protsins i kistanes: Shiss/ PVT- SPA beads

rsnOL;JL Ir gn ggg?ﬁ?rﬂ?%ﬁtlﬁﬁaﬁmm 1iéKed DN a¥iifaed P ARRPL 1 2Reym %gndfgﬂ OLA tDT' \sNaS
added pé‘b waicptingmpige édﬁé‘é““vﬁgp'i‘c(i?ﬁ“@l:g?ﬁ] %@%%ﬁqsyﬁ‘imo&oncent rations in
the incubation mxture were 2 pg/nl for the biotinylated histones, 2 ng/ni
For the paRDS IbsgorERIE it el BRI B mustied: Fruieof M ohi ! “at
room t enper BNA euppliee: Sigaa) wandisseheedtie Cfinl DNAsdbuffed (0wM DAs-HOfpE nM NAD+
beads vere A Ol BoulE senfe ATRAREIRON, S sVECE Ry RT B CREFC,  ca”
to a 5 TopCehivhNAT][Résseasol)tidndil mghmilrin DI15MiNaClcwasadded), Afvellanwubﬂroa

d
C e AR S5 L R R R i SO GHIADTTSR OOLIOLE o,
(cont ai ni ng llnbsoﬂb\!hatlnb aPiiRﬁC for lérmlyn"éhemea@mmmg wampoéemn lésalld:ont ai ni ng

PARP-1 enzy (GO r ! All
conpounds tg@}ggw%\ere gc%{gg%)egﬁ@ﬁg%g%ﬁ%g28%%“%?&%%5@9&%% F% DVBO.

In first inagamstd.d lobR9dMAClier b5 @apd g daespectively. Jhe Bpxtug varaligroted- 6M  Waen
the conmpungsd shredacl 2040, Hiktwnasl(1 Hbyal, Mpemﬂpsq;pllreﬁWé)av&e bibﬁn%}@t%d nmade

D e Sop R Voo k5 s B S Aot » D VE A ey ) g e
sanpl e val ugsutiobhsf 100 Mg/ell SPAMRIEviheloRieae)l(PV TN Bedds @WupphdrPAinersham) was
made in PBS. A stock solution of [31-1]—NAD+ was made by adding 120 pl of [31-1]-
NAD" (0.1 mCi/ml, supplier: NEN) to 6 ml incubation buffer (50 mM Tris/HCI, pH 8;
25 0.2 mM DTT; 4 mM MgCl,). A solution of 4 mM NAD"* (supplier: Roche) was made
in incubation buffer (from a 100 mM stock solution in water stored at — 20 °C). The
. PARP-1 enzyme was produced using art known techniques, i.e. cloning and expression

of the protein starting from human liver cDNA. Information concerning the used
protein sequence of the PARP-1 enzyme including literature references can be found in
30 the Swiss-Prot database under primary accession number P09874. Biotinylated histones
and PVT-SPA beads were mixed and pre-incubated for 30 min. at room temperature.
PARP-1 enzyme (concentration was lot dependent) was mixed with the nicked DNA
and the mixture was pre-incubated for 30 min. at 4 °C. Equal parts of this
histones/PVT-SPA beads solution and PARP-1 enzyme/DNA solution were mixed and
35 75 pl of this mixture together with 1 pl of compound in DMSO and 25 pl of [*H]-
NAD" was added per well into a 96-well microtiterplate. The final concentrations in the
incubation mixture were 2 pug/ml for the biotinylated histones, 2 mg/ml for the PVT-
SPA beads, 2 pg/ml for the nicked DNA and between 5 — 10 pug/ml for the PARP-1



15 enzyne activity. For each sanple, the anobunt of cpm was expressed as a
percentage of the nean cpmvalue of the controls. Wen appropriate,

| C50-val ues (concentration of the drug, needed to reduce the PARP-1 enzyne
activity to 50% of the control) were conputed using linear interpolation
bet ween the experinental points just apgye and below the 50 %l evel. Herein
the effects of test conpounds are expressed as pl Coo (the 20 negative | og

val ‘ﬁteh‘)lf thﬁxzyﬁéomalm@bandiﬁofahé miyamerfslelmgg%m@lmtém hﬁr@? %e?'eaclicmn g
napht hal i m de was. in a . ssa e tested conmpounds
shovved mh‘i"iﬁtF'a’i“{:‘atﬁ‘gb ‘ﬁ% gqo,fl %’ﬂﬁtl&éﬁ f’é%‘?'&%‘ﬁ\éé’ﬁg?raﬁfﬁ“@i of 10'6 M (see
Tabel - | donkdrdtra€ion EhxiM)aindvIatwwane thieed. PARP-1 i nhibitory activity 25
Corrpounds t.he esent vent.i on ed in.an . in vi iltration
assay assei’fwadg‘,%ﬂﬁ aﬂf’wﬁ‘ic]'tols\f/' F?@ﬁ@ﬁé THp. Q“ﬂ@lﬁ?se%"’éﬁ{? e%i‘”?n cked DNA)
by rreag§ OTT%IiGDuhﬂ\@(’DWE (Paaloir;i) (oAEHnmlldDma)cbl)raimgpvalﬁ&twete Expressedigs dodafs] - NAD as
ADP-r1 bosy onor

; basy! @t ed. t at ed
o Rl P LA BB RN Ch Al ARED Rl B P e
i ncor por at dMSEP¥]thore asmperthd) si biankaneubation (Coataindmng DMEQ but nd PABR-Uir e of

20 - and. [9Pe REGghbARm shTHinBles (chainithe PARET PRMREAIRORBMR: (%) M1

DT 4 mvl Mjgobed imBMiQRleverarun intparalleb Ak dosponmiz.-testeshwyreelissalved ol g/m) and
ni C | ripe In the

in vit ro S %‘%@yw gg | an1| o?yﬁl:t%gﬁl\%c\éa%)r@% H%?greQ&ﬁ t he PARP-1

enzynel DNA coppsitigtien t)blgﬁatMethx tfw compouryds sb@w%mltynt afdepe25, ul of

hi st ones- NAR §@Pdm wmdmﬁéraﬁ%maﬂﬂ@ya@&ﬁw dtc cefltratfonye! |

filterplate 0 45 suppld er -36- final concentrations in

t he i ncubatfebweat b6 lensgthpstftbﬁban%valﬁmaéﬁ@gmc@ frompath thet he NAD-+,
200 M (0.5 @uﬁpéndttﬁ@saﬁmaiMDFh@Mtrgl ﬂﬁﬂﬁle fe@feseﬂt@@mﬁklﬁiﬁ?ﬂm Pl ates were
i ncubated for 15 m n. omt %ure reaﬁ]lon was ter;}nnated
by the ddi SEBRE 3Puvily- °‘|eé‘ 0 ‘&Hfi’ 8%%8"&5933 & SPeLefAfaBEOh of 10
pl ice-col CthBﬁiéaﬁ qultvam of ﬂ:e%mtfblHMen appeoppiace] ms&vﬁma@@r)mnwaﬁomdﬂhowe? to
precipitate at es ]t Tepates
wer e subse g’ﬁ{gt 9:“%‘2%?&83%" l??la &g? qegcz,%m%(f Wty% quf t%%}&f’ﬁ@' old TCca 1
mM of 5 % imeputssl udingdikeamivtedpoldtion betivedn mﬁ/bxaenmcmmhgomtpmsaabweandzl nal ly 100
1 of scint each
\R/ell and thﬁellév?hte%% ecuep%f)%g%{ls g@?éé&%tc%@n ?’?&%@%‘s S‘ﬁﬁd(& Packar d)
for sciexi Inmm‘(ﬂ"logmlm phige iwd-valrg). vex m&r@cezpmp@s‘éd4asumauﬁt S per minute
(cpm. For a[é"%ﬁt‘ludeﬂ?@%lﬂia& thé SPRG&AY! Tk BAR e dmpstadEhoded DMBO

wi t hout conp un I ncubati o
inhibitory act1v1ty at the initial test concentration of 10° M (see Tabel-2).

In vitro filtration assay for PARP-1 inhibitory activit

25
Coﬁiﬁounds of the present invention were tested in an in vitro filtration assay assessing
PARP-1 activity (triggered in the presence of nicked DNA) by means of its histone
poly (ADP-ribosyl)ation activity using [**P]-NAD as ADP-ribosyl donor. The
radioactive ribosylated histones were precipitated by trichloroacetic acid (TCA) in 96-
30  well filterplates and the incorporated [**P] measured using a scintillation counter

A mixture of histones (stock solution: 5 mg/ml in HO), NAD" (stock solution: 100
mM in H;0), and [32P]-NAD+ in incubation buffer (50 mM Tris/HC], pH 8; 0.2 mM
DTT; 4 mM MgCl,) was made. A mixture of the PARP-1 enzyme (5 — 10 pug/ml) and

35 nicked DNA was also made. The nicked DNA was prepared as described in the in vitro
SPA for PARP-1 inhibitory activity. Seventy-five ul of the PARP-1 enzyme/DNA
mixture together with 1 pl of compound in DMSO and 25 ul of histones-NAD'/[*2P)-
NAD" mixture was added per well of a 96-well filterplate (0.45 pm, supplier



(contai ni ng DMSO but no PARP-1 enzyme or conpound) and sanpl es (containing .
PARP-1 enzynme and conpound di ssolved in DMSO) were run in parallel. Al 15
conpounds tested were dissolved and eventually further diluted in DVSO In
first instance, conpounds were tested at a concentration of 10-5M When the
conmpounds showed activity at 10-5M a é:)se response curve was nmade wherein
t he conpounds were tested at concentratYons between 10-5M and 10-8M In

canpl e val uMEipsd s e foncliERHE N BE RSt R RGOV BORLE] 00 "
activity. Fbistones;!0.lsmivpfoe thetfiaDE200ndM ¢1.5 uﬁhfomhts[ fNAB§enid &ag/arﬂ[fer cent age
of the ”Ea”th%%ri‘&@éﬁ'lﬁgA Obiafed %vegé)@'é@%{te% fo}/\gf in. %ﬁ%ﬁﬁ% Eff‘aturé 8&? yal ues

(concentration o drug ore enzy activity to
50% of the reaptionow)s mmeatcabbpmeexddumnglﬂ) uh@apoldriﬂ)@?’qommfounwediwheen t he
Sxper | TRt AhadibT 10 Mido ARV AR YD HIEAOTRE bBKE radtPhSlad e
effects of te s are exp ress € ne Ive l'og val ue of
t he 1C50- vwmwlpltaﬁsfcu 1pstinradcCE andrpbastmereaa aed. B@mmmwcm de was

i ncl uded tosd{ﬁéqltﬁﬁﬁyfwaﬁﬁﬁ \’JlﬂhI fc{r ?h%elﬁsﬁﬁlyof 16"% 1&%‘@@Cﬁomwg% fdgowed

i nhi bitory actl concentrati on of M (see
Tabel - 2) - pid TEfpand bml phy5 %T%anpom temperapse.Hinallysk00q4 0&&%&}11%@5 No pl C50

pl G50 6. .@)‘i@tlo'%l (‘Mlgi%gmﬁt 42)7213ac T@\ﬁ%@dﬁtﬁﬁ@%ﬁﬁll%ﬁ@ﬂé éﬂ'ﬁés were6. 807 6.195 6

6. 114 5 7 674 6.112 485 12 6.163 13
6.434 10 transferred toa TopCountNXT (supplier: Packard) for 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

15 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 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

20  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, ICsp-values (concentration of the drug, needed to reduce the PARP-1
enzyme activity to 50% of the control) were computed using linear interpolation
between the experimental points just above and below the 50 % level. Herein the

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



14 6.302 15 5.901 5.441 16 6.328 5.665 17 6.704 5.834 18 5.99 5.196 19
6.127 20 6.359 5.642 21 6.644 5.958 22 6.077 5.364 23 5.844 5.147 24
6.251 5.313 25 6 5.334 5 The conpounds can be further evaluated in a
cellular cheno- and/or radiosensitization assay, an assay measuring

i nhi biti on of endogenous PARP-1 activi§¥ in cancer cell |ines and
eventually in an in vivo radiosensitization test. 10 -38- CLAIMS 1. A
conmpound of forrmula (1), R 3CH2)n R NO (I) HH 5 the N-oxide forns, the
pharmaceutically acceptable addition salts and the stereo- chemcally

i someric fornms thereof, wherein 10 n¥abelh2 | or 2: X is N or CR5, wherein R5
i s hydrogen or taken together with Rinvieyy farvivea by val ent radical of
formula -CH=CH CH=CH-; 15 R} is C, _6pbky | fiedtioh Aésapy! ; R2 i s hydrogen or
hydroxy or taken together WthgdRoor{ R4 may form=0; R3 is a radical
selected from20 -(CH2)g NRpR7 (a-1) -0-H (a-2),| -0-R8 (a-3),

piC50|  pIC50
1 6.656
2 6282| 5272
3 6.587| 5586
4 5983  5.121
5 6.807|  6.195
6 6.114 5
7 6.674]  6.112
8 6.011
9 6.129
10 6.131
11 6.485
12 6.163
13 6.434
14 6.302

15 5.901 5.441
16 6.328 5.665
17 6.704 5.834
18 5.99 5.196
19 6.127
20 6.359 5.642
21 6.644 5.958
22 6.077{ 5.364
23 5.844 5.147
24 6.251 5.313
25 6 5.334

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.

10



-S- RO (a-4), or -C=-N (a-5), 25 wherein sis0,1,20r3; R6 is -CHO

C, _6al kyl, hydroxyCQt 6al kyl, C, 6al kyl car bonyl ,

di (C, _6al kyl yanmi noCt_6al kyl , Cl6al kyl-a¥yC |, 6al kyl ,

C, _6al kyl car bonyl am noC _6al kyl , plperldlnyIC | _6al kyl am nocar bonyl ,

pi peri di nyl, pi peri di nyl C, _6al kyI 30 piperidinyl CI|_6al kyl am nocar bonyl

C, _6al kyl oxy gnyl C, 6al kyl , pyrrol yl C, _6al kyl,

aryl C, _6al kyF‘pl peri di nyl, aryl carbonyl C,_6al kyl ,

aryl car bonyl pi peri di nyl Cl 6al kyl , hal oi ndozol yl pi peridi nylC, _6al kyl, or
arylC, _6al kyl (C A(@mm}dhﬁaﬁfmm@lal(lﬁalkyl R7 is hydrogen or Cl 6al kyI 35 R8
is C _6alkyl, C _6alkylcarbonyl or di(C, _6al kyl)am noC, 6al kyl ; and R9 IS

di (Cl bal kyl)am' noC, 6alkyl:,-39- or RBis a grgup of formula -Z- (b-1),
C_

wherein Zis aheterocyclicR ingb -~ from 5N ~-\\ ROH,
NRio 1 .RI0O ~\N RI0 1J (c_g —‘: fINj ~ Ro (c-6) 10
wherei n each R10 i ndependent| y | s hydrdge pal kyI ) ami nocar bonyl ,

hydroxy, = -Cl-6al kanediyl-N Q\H N \ -C1- 6al kanedl yl~ 4\0

Ct _6al ky$ oxyCt _6al kyl, Cl1_6al kyl oxyCt _6al k am no, aryl C _6al kyl,
di (phenyl C2- 6al kenyl ), pi peridinylCl. 6al kyl, C3.locycl oal kyl,

C3-t I |,
G PN S e T ) e QR s b ATELY
c em1ca1 y isomeric forms thereof, whereln

10 nis0,1o0r2;

X is N or CR®, wherein R° is hydrogen or taken together with R' may form a bivalent
radical of formula -CH=CH-CH=CH-;

15  R'is Cj.¢alkyl or thienyl;
R? is hydrogen or hydroxy or taken together with R® or R* may form =0;

R} is a radical selected from

20 -(CH,)s- NRR’ (a-1),
-O-H (a-2),
-O-R® (a-3),
-S-R’ (a-4), or
—C=N (a-5),
25 wherein
sis0, 1, 2 or 3;

R®is —CHO, C.salkyl, hydroxyC,.salkyl, C,.calkylcarbonyl,
di(C,.salkyl)aminoC,.salkyl, C.salkyloxyC,.salkyl, Ci.salkylcarbonylaminoC,.salkyl,
piperidinylC,_¢alkylaminocarbonyl, piperidinyl, piperidinylC,.alkyl,

30 piperidinylC,_salkylaminocarbonyl, Cj.salkyloxy, thienylC,.¢alkyl,
pyrrolylC,_¢alkyl, arylC,.¢alkylpiperidinyl, arylcarbonylC,.¢alkyl,
arylcarbonylpiperidinylC, ¢alkyl, haloindozolylpiperidinylC,.salkyl, or
arylC,.salkyl(C;.¢alkyl)aminoC,salkyl,
R’ is hydrogen or Cj.galkyl;

35 Ris Cy.galkyl, Cy.¢alkylcarbonyl or di(C.salkyl)aminoC;.¢alkyl; and
R’ is di(C.¢alkyl)aminoC _salkyl;



15 C1. 6al kyl i m dazolyl, or pyridinyl C_6al kyl am no; X R4 is hydrogen,

Cl 6al kyl, furanyl, pyridinyl, aryl Cl. 6al kyI or 01; aryl is phenyl or
phenyl substituted with halo, Ci.6al ky§ or 'C 1. 6al kyloxy; 20 with the
proviso that when nis 0, Xis N, R2 is hydrogen R3 is a group of formula
(b-1), Zis the heterocyclic ring system(c-2) or (c-4) wherein said

het erocyclic rlng systemZ is attached to the rest of the nolecule with a
ni trogen at onR® andgrRiPof fortaylr ogen; then R4 is other than hydrogen,

Cl. 6al kyl or pyriglinyl; and 25 \eﬂb_tlp t he proviso that the foll ow ng conpounds
are excluded -40-“ON-C N O H 'HON NO OH /~01 \ NNO ~OH~NO
OHO, NO HmvhegeiN O H 2. A conpound as clained in claim1 wherein nis O
or 1; Xis N R3 is a radical selected from
(a-1), 5 (a2°35aq;'??‘”%‘%ﬁm‘gS&%‘*‘S?‘Eﬁfﬁ?‘féﬁ?or mila (b-1) i.e. -Z-: sis 0, 1
or 2, Re’is -CHO Cl_ 6al kyl, piperidinyl Cl.6al kyl,

aryl car bonyl pi Qﬁl di nyl Ci\/ﬁal kyI or }aryl d kyI (CI 6al kyl ) am nod - 6al kyl ;
R8 is Cl-6al \\V\f{nen i's T\E}UgrodﬁN prmmh Rlo

(c-1) (c2) (c-3) (c-4)

™

(c-6)

R]O

10 wherein each R'® independently is hydrogen, C;.¢alkyl, aminocarbonyl, hydroxy,

—C;¢alkanediyl—N /7 "NH

—C,_galkanediyl”

Ci.salkyloxyCj.ealkyl, C¢alkyloxyCi.salkylamino, arylC,.salkyl,

di(phenylC,.¢alkenyl), piperidinylC;¢alkyl, Cs.jocycloalkyl, C;.jocycloalkylC, ealkyl,

aryloxy(hydroxy)C,.salkyl, haloindazolyl, arylC,_¢alkyl, arylC;.salkenyl, morpholino,
15 Ci¢alkylimidazolyl, or pyridinylC.¢alkylamino;

R* is hydrogen, C.alkyl, furanyl, pyridinyl, arylC,alkyl or O ;
aryl is phenyl or phenyl substituted with halo, C,.salkyl or C_alkyloxy;

20  with the proviso that when
nis 0, X is N, R? is hydrogen, R? is a group of formula (b-1), Z is the heterocyclic
ring system (c-2) or (c-4) wherein said heterocyclic ring system Z is attached to the
rest of the molecule with a nitrogen atom, and R'° is hydrogen; then
R? is other than hydrogen, C,.¢alkyl or pyridinyl; and
25  with the proviso that the following compounds are excluded



(b-1) then Zis a heterocyclic ring systemselected from(c-2) or (c-4); and
each R10 independently is hydrogen, Cl.6alkyl or CL6al kyl oxyd _6al kyl am no.
10 3. A compound as clained in claiml 0and ‘2 wherein nis 0; Xis Nor CR5,
wherein R5 is hydrogen; Rl is Cl 6a|kff R2 is hydrogen or hydroxy or taken
together with R4 may form=0 R3 is a radical selected from(a-1) or (a-2);
sisOor 1, REBis -CHO or Cl_6al kyl; and R4 is 15 hydrogen, Cl 5al kyl or v
-41 4. A conpognd as clained in clalml 2 and 3 wherein the conpound is

éelected fromco conmpound No 5, conpound No 7, conpound No 3 and
conpound No 170 Q H conpound 5 H conmpound 1 H N /N -1 0 H conmpound
7 \H conpound 3 | / N conpound 17 5 5. A conpound as clained in

claiml1l wherein R3 is a rladical selected from(a-1), (a-2) or (a-3). 6. A
compound as clainmed in cllaim1 wherein Z is a heterocyclic ring system other
than 10 the heteﬁbcycllc ring systemof fornmula (c-2) or (c-4). 7. A
conpound as cl ai ng .-N\ clains 1 to 6 for use as a nedicine. 8. A
pharmaceutical W on onprising pharnaceutically acceptable carriers
and 15 as an actlve ) t a therapeutically effective anount of a
conmpound as clalnqg in amy one of clainms 1 to 6. 9. Use of a conpound for

t he nanufacture of a medi Banent for chenpsensitization or

radi osensitiza ) ?Iiaid conmpound is a conpound of formula (1) 20 R4

R3CH X R~

2. A compound as claimed in claim 1 wherein
nis 0 or 1; X is N or CR®, wherein R’ is hydrogen; R’ is a radical selected from (a-1),
5 (a-2) or (a-3) or is a group of formula (b-1)i.e. -Z-; s is 0, 1 or 2; R® is —-CHO, C,.
¢alkyl, piperidinylC;¢alkyl, arylcarbonylpiperidinylC,.¢alkyl or
arylC.¢alkyl(C .salkyl)aminoCy.¢alkyl; R® is C alkyl; when R® is a group of formula
(b-1) then Z is a heterocyclic ring system selected from (c-2) or (c-4); and each R'°
independently is hydrogen, C,_¢alkyl or Cy_galkyloxyC,.salkylamino.
10
3. A compound as claimed in claim 1 and 2 wherein
nis 0; X is N or CR®, wherein R’ is hydrogen; Rlis Ci.salkyl;
R is hydrogen or hydroxy or taken together with R* may form =O; R’ is a radical
selected from (a-1) or (a-2); sis 0 or 1; R®is -CHO or Ci-salkyl; and R*is

15 hydrogen, C,.alkyl or O



2\ 1 N IIl 1 H the Noxide forns, the pharmaceutically acceptable
addition salts and the stereo- chemcally isoneric forns thereof, wherein 25
nis 0, 1 or 2; -42- Xis N or CR5, rein R5 is hydrogen or t aken t oget her
with R may forma bivalent radical fornula -CHECH-CH=CH-; Rl is

Cl-6al kyl or thienyl; 5 R2 is hydrogen or hydroxy or taken toget her with R3
or R4 may form=0 R3 is a radical selected from-(CH2)g NR6R7 (a-1), 10
-OH(a 2), -ORB (a-3), -S RO (a-4), or -C _N (a-5), wherein 15

sis0, 1, 20r 3y y I r I

di (a - 6a| Kyl )Egncho %skc%ﬂe nlféfamyi[ g)e(n%é% géle?eﬁﬁh% c’om%%)ug@isl%\élegédl%%w

Cl - 6al kyl car botoyipennd 5 1 @amlpyund Np|5pe¢mmum§lll\m 7, o@mgoyn@hiorﬁo@ad bempound

pi peri di nyl, m&qm di nyI ¢t _6al kyI pi perl di nyI Ct - 6al kyl am nocar bonyl ,

Ct _6al kyl oxy renytC=6alkyt5—20pyrrotyt G=hatkyts
aryl Gt _6al kyl eridi nyI aryl carbonyl Ct |6
aryl car bonyl eridi Ny -6al kyl, hal oi ndozol vyl er ikdi nyl G - 6al kyl, or
arylC 1-6al m yI ) am noC t _6al kyl; "R7 i S hydrogen.ghpSarnd Pal ky|l ; R8
is Cl-6al kyl, Cl=6aly bcarbo or dl(CJ -6a|ky|)amn0016a kyl; and | 25
RO is di (Ct— u al-e )°mn eCt u.r\fr, oF—R3H-s—agreup—ofFfeorrma—2Z2—b-1)
wher ei n /N N ~N N
|
H compound 7 Ho° compound 3
H
| =
N compound 17
5

5. A compound as claimed in claim 1 wherein R® is a radical selected from (a-1), (a-2)
or (a-3).

6. A compound as claimed in claim 1 wherein Z is a heterocyclic ring system other than
10 the heterocyclic ring system of formula (c-2) or (c-4).

7. A compound as claimed in any of claims 1 to 6 for use as a medicine.
8. A pharmaceutical composition comprising pharmaceutically acceptable carriers and
15 as an active ingredient a therapeutically effective amount of a compound as claimed

in any one of claims 1 to 6.

9. Use of a compound for the manufacture of a medicament for chemosensitization or

radiosensitization, wherein said compound is a compound of formula (I)
R? 1
X R
>T‘(CH2)n N
R* R’ a
II\I O
H

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-

20

chemically isomeric forms thereof, wherein
25
nis 0, 1or?2;



Zis a heterocyclic ring systemselected from 30 ~\ QRo HW NRta HW')to
NN %Ro (ci) (c-2) (c-3) (c-4) HN~I RRo (c-6) 43 wherein each R10

i ndependently is hydrogen, Cl_6al kyl, gam nocarbonyl, hydroxy,

-ClGal kanediyl -N 1 J -Cl_6al kanedi yKN O C 1. 6al kyl oxyC | _6al kyl, C

1. 6al kyl oxyC | _6al kyl am no, arylC 1.6al kyl, 5 di(phenyl C2_6al kenyl),

pi peridi nyl d _6al kyl " C3_ I 0cycl oal kyl, C3_10cycl oal kyl C1. 6al kyl

ar yl oxy( hyddowyy @CR; avheytin Rias bydrdgencintakendogetiet vt RYmay domyd Chivelhkeny|

nor phol i no, .8 L degobylcyapweyri di nyl G _6al kylamno; R4 is
hydr ogen, C .rg%lf%%:f!fy%%ny b)glﬁl}lgltﬁ% aryl Cl. 6al kyl or v ; 10 aryl is

phenyl or phenyl substituted with halo, C _6al kyl or d _6al kyl oxy. 10. Use
as cl ai med iRl iCtalaRy? oiigeI,n t he medicanment is for chenpsensitization. 11.
Use as clainmed in cllaim9 wherein the nedi canent is for radiosensitization.
15 12. Adconbi nation of a conpound as clained in any one of clains 1 to 6

with a cheRtieydpgdt drhydgi@tor taldn tdpaiicd S8R ¥ R MASPRINNGda compound as
claimed in claim1, characterized by 20 a) the hydrolysis of internediates
of formula (VII1), according to art-known methods, by submitting the

i nt er medi at & 104 radanhsdlectddMirém) to appropriate reagents, such as,

tinchloride, acet} Ci nd hydrachloric acid, in the presence of a
reaction inert s{)(ﬁ{v@h?\ﬂ{%. g. tg?ﬁgihydrofuran. 2 XR 2 XR RICH)n |

~CH2)n BON O H -@5H(Vilf) 11) wih R to R4, n and X as defined in claim1;
b) the cyclizatiog g internedi %_@5 of formula (X), according to art-known

cyclizing SR (ad), or
—C=N (a-5),
wherein

15 sis0,1,2 or 3;

R®is —-CHO, C.galkyl, hydroxyC.salkyl, C1.¢alkylcarbonyl,
di(C,alkyl)aminoC,.¢alkyl, C,.salkyloxyC,.salkyl, C;¢alkylcarbonylaminoC,_¢alkyl,
piperidinylC,.salkylaminocarbonyl, piperidinyl, piperidinylC,.salkyl,
piperidinylC,.¢alkylaminocarbonyl, C,.¢alkyloxy, thienylC,_salkyl,

20 pyrrolylC,.¢alkyl, arylC,.salkylpiperidinyl, arylcarbonylC;_salkyl,
arylcarbonylpiperidinylC,;_¢alkyl, haloindozolylpiperidinylC;_alkyl, or
arylC,_¢alkyl(C.¢alkyl)aminoC, galkyl;

R’ is hydrogen or C,.salkyl;
R®is C,¢alkyl, C,salkylcarbonyl or di(C;.¢alkyl)aminoC,salkyl; and

25 R’ is di(C¢alkyl)aminoC.ealkyl;

or R is a group of formula
-Z- (b-1),
wherein
Z is a heterocyclic ring system selected from

30
N X N N
/ N\ 10 HN N 10 HN \\ 10 HN' A 10
——R \ —FR \_7 R \_‘/—R
= = =N
(1) (c-2) (c-3) (c-4)
'\_\_



procedures into conpounds of forrmula (I) wherein Xis CH herein referred to
as conpounds of fornula (I-j), preferably in the presence of a suitable
Lewis Acid, -44- e.g. aluminumchloridg either neat or in a suitable solvent
such as, for exanple, an aromatic hydrocarbon, e.g. benzene, chlorobenzene,
met hyl benzene and the |ike; hal ogenated hydrocarbons, e.g.

trichl oronet hane, tetrachl oronethane and the |like; an ether, e.qg.
tetrahydrofuran, 1, 4-dioxane and the |ike or m xtures of such solvents. 5 2

R To Re and e gatrs cdnddpehgbhuliis b £, At bBmpraborih ol o et o

ort ho- benzenedi am ne of formula (XlI) vmt 10 ester of fornmula (XI1)
wherein Rh is G _6al kyl, conmpounds % opgaul @ (1),  wherein X is N,
her ei n ref er redCiglkarediy of fornula_é_ék) in the presence of a

carboxylic acid, e.g. acetyc &cid $ﬁﬂg ?@”L a mneral acid such as, for

\

exanpl e hydrochloric acid,™~3sulfur ,sul fonic acid such as, for
exanpl e, ﬁg{q

4- et hyl benzeneglkplg)"tkb?ggllgyla@I gc}( ytP Qﬁﬁﬂh%%igrﬂq éilk CH2~ TOR
R(CH2~, § R difghenlfe-@! quyt)mpel(ldwl)c palk Y)Cwo@wlwlkyloCchmiaalhﬂQs 643\%}1: ned in

cl ai ][n 1t 14 fkﬁexﬂhy@roﬁwmtqm , ﬁoﬁidﬁtd]?ldaﬂy'ltt |aHdtylna]?yl€E _sdkdm91, thdiBholino,
ranutacture OC16alknF é:azgﬁl? or pyr1d1ny[C16al?(ylta¥nelr?o rent ot cancer.

R* is hydrogen, C.alkyl, furanyl, pyridinyl, arylC,.salkyl or O ;

10  aryl is phenyl or phenyl substituted with halo, C;_¢alkyl or C;.¢alkyloxy.

10. Use as claimed in claim 9 wherein the medicament is for chemosensitization.

11. Use as claimed in claim 9 wherein the medicament is for radiosensitization.
15
12. A combination of a compound as claimed in any one of claims 1 to 6 with a
chemotherapeutic agent.

13. A process for preparing a compound as claimed in claim 1, characterized by
20  a) the hydrolysis of intermediates of formula (VIII), according to art-known methods,
by submitting the intermediates of formula (VIII) to appropriate reagents, such as,
tinchloride, acetic acid and hydrochloric acid, in the presence of a reaction inert
solvent, e.g. tetrahydrofuran.

2
R? 1 R X_ _R!
x—(CHz)n X\ R ———— >T3(CH2)n =
R4 R3 _ R* R
N Yo~ N o
" H

25 (VII) 1))
with R! to R*, n and X as defined in claim 1;
b) the cyclization of intermediates of formula (X), according to art-known cyclizing
procedures into compounds of formula (I) wherein X is CH herein referred to as
compounds of formula (I-j), preferably in the presence of a suitable Lewis Acid,



10

15

20

- 44 -

e.g. aluminum chloride either neat or in a suitable solvent such as, for example, an
aromatic hydrocarbon, e.g. benzene, chlorobenzene, methylbenzene and the like;
halogenated hydrocarbons, e.g. trichloromethane, tetrachloromethane and the like;
an ether, e.g. tetrahydrofuran, 1,4-dioxane and the like or mixtures of such solvents.

2 2 R!
(CHy), ><—(CH2)n =
32 0 — i3

R' R i H R* R

N o

NH—C—CR'=C—CgH; |
H

X) 1))
with R! to R* and n as defined in claim 1;

¢) the condensation of an appropriate ortho-benzenediamine of formula (XI) with an
ester of formula (XII) wherein R" is Cyealkyl, into compounds of formula (I),
wherein X is N, herein referred to as compounds of formula (I-i), in the presence of
a carboxylic acid, e.g. acetic acid and the like, a mineral acid such as, for example
hydrochloric acid, sulfuric acid, or a sulfonic acid such as, for example, methane-
sulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic acid and the like.

R2
NH, N R
4/\—(CH ™ 1 4 /\—(CH )
RR3 2‘-©[+ ) OR' ——> RR3 2—@1
N~ o

_ B
X (X (I-)

with R! to R* and n as defined in claim 1.

14. Use of a compound as claimed in claim 5 or 6 for the manufacture of a medicament

for the treatment of cancer.



