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The present invention relates to inhibitors of PARP and provi des conpounds
and conpositions containing the discloged conpounds. Mreover, the present
invention provides nethods of using the disclosed PARP inhibitors for

i nstance as a nedicine. Background of the invention 10 The nucl ear enzyne
pol y(ADP-ri bose) pol ymerase 1 (PARP-1) is a nenber of the PARP enzyne
famly. This grow ng fam of enzynmes consi st of PARPs such as, for
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ADP-ribose units. The protein acceptors of poly(ADP-ribose) are directly or
indirectly i nvgl ed i nfﬁr;al nt | ning DNA integrity. They include histones,
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vesi cl e trafifi chommgtaa]nd may serve as scaffolds for proteins involved in
various other cell ul ar processes Tel oneres, whi ch are essential for
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ADP-ribose units. The protein acceptors of poly(ADP-ribose) are directly or indirectly

involved 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

25  system, heart, brain and germ-line cells. Under normal physiological conditions, there
is minimal PARP activity. However, DNA damage causes an immediate activation of
PARP by up to 500-fold.

Tankyrases (TANKSs) were identified as cornponents of the human telomeric complex.
30 They have also been proposed to have a role in vesicle trafficking and may serve as
scaffolds for proteins involved in various other cellular processes. Telomeres, which
are essential for chromosome maintenance and stability, are maintained by telomerase,
a specialized reverse transcriptase. TANKSs are (ADP-ribose)transferases with some
features of both signalling and cytoskeletal proteins. They contain the PARP domain,
35  which catalyses poly-ADP-ribosylation of substrate proteins, the sterile alpha motif,
which is shared with certain signalling molecules and the ANK domain, which contains
24 ankyrin repeats homologues to the cytoskeletal protein ankyrin. The ANK domain
interacts with a telomeric protein, Telomere Repeat binding Factor-1 (TRF-1). These



which is shared with certain signalling nolecules and the ANK domai n, which
contains 24 ankyrin repeats honol ogues to the cytoskeletal protein ankyrin.
The ANK donmain interacts with a teloneric protein, Tel onere Repeat binding
Factor-1 (TRF-1). These -2- proteins were therefore named TRFI-interacting,
ankyrin-rel ated ADP-ri bose polynerase (TANKs) . One of the nore specific
functions of TANK is the ADP-ribosylatign of TRRL. Hunan 5 tel onere
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i nsult. hour, over-stimulation of PARP can cause a drop of NAD* and ATP to less than 20%
an of the normal level. Such a scenario is especially detrimental ggnng ischaemia when

deprivation of oxygen has already drastically compromised cellular energy output.
Subsequent free radical production during reperfusion is assumed to be a major cause

25  of tissue damage. Part of the ATP drop, which is typical in many organs during
ischaemia and reperfusion, could be linked to NAD" depletion due to poly(ADP-ribose)
turnover. Thus, PARP or PARG inhibition is expected to preserve the cellular energy
level thereby potentiating the survival of ischaemic tissues after insult.

' 30  Poly(ADP-ribose) synthesis is also involved in the induced expfession of a number of
genes essential for inflammatory response. PARP inhibitors suppress production of
inducible nitric oxide synthase (iNOS) in macrophages, P-type selectin and intercellular
adhesion molecule-1 ICAM- 1) in endothelial cells. Such activity underlies the strong
anti-inflammation effects exhibited by PARP inhibitors. PARP inhibition is able to

35  reduce necrosis by preventing translocation and infiltration of neutrophils to the injured
tissues.



30 Pol y(ADP-ri bose) synthesis is also involved in the induced expression of
a nunber of genes essenti al for inflamatory response. PARP inhibitors
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48%) These results make it reasonable to, assume that PARP inhibitors could salvage
previously ischaemic heart or reperfusion injury of skeletal muscle tissue.

25 PARP activation can also be used as a measure of damage following neurotoxic insults
resulting from exposure to any of the following inducers like glutamate (via NMDA
receptor stimulation), reactive oxygen intermediates, amyloid B-protein, N-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine (MPTP) or its active metabolite N-methyl-4
phenylpyridine (MPP"), which participate in pathological conditions such as stroke,

30  Alzheimer's disease and Parkinson’s disease. Other studies have continued to explore
the role of PARP activation in cerebellar granule cells in vitro and in MPTP
neurotoxicity. Excessive neural exposure to glutamate, which serves as the predominate
central nervous system neurotransmitter and acts upon the N-methyl D-aspartate
(NMDA) receptors and other subtype receptors, most often occurs as a result of stroke

35  orother neurodegenerative processes. Oxygen deprived neurons release glutamate in
great quantities during ischaemic brain insult such as during a stroke or heart attack.
This excess release of glutamate in turn causes over-stimulation (excitotoxicity) of N-



receptor stimulation), reactive oxygen internedi ates, anyloid n-protein,
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treatment with nitric oxide synthase (NOS) inhibitors or through targeted genetic

disruption of nNOS in vitro.

Another use for PARP inhibitors is the treatment of peripheral nerve injuries, and the
resultant pathological pain syndrome known as neuropathic pain, such as that induced

30 by chronic constriction injury (CCI) of the common sciatic nerve and in which
transsynaptic alteration of spinal cord dorsal horn characterized by hyperchromatosis of
cytoplasm and nucleoplasm (so-called "dark" neurons) occurs.

Evidence also exists that PARP inhibitors are useful for treating inflammatory bowel

35  disorders, such as colitis. Specifically, colitis was induced in rats by intraluminal
administration of the hapten trinitrobenzene sulfonic acid in 50% ethanol. Treated rats
received 3- aminobenzamide, a specific inhibitor of PARP activity. Inhibition of PARP



presently no known effective treatnent for glutamate abnornmalities. The
stinulation of NVDA receptors by glutamate, for exanple, activates the
enzyme neuronal nitric oxide synthase (nNOS), leading to the fornmation of
nitric oxide (NO, which also nediates neurotoxicity. NVDA neurotoxicity
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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
25  inhibition of PARP enzymatic activity should lead to an enhanced sensitivity of the

tumor cells towards DNA damaging treatments.

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

cells and effective in preventing tumor cells from recovering from potentially lethal and
30  sublethal damage of DNA after radiation therapy, presumably by their ability to prevent

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

PARP inhibitors have been used to treat cancer. In addition, U.S. Patent No.5,177,075
discusses several isoquinolines used for enhancing the lethal effects of ionizing

35 radiation or chemotherapeutic agents on tumor cells. Weltin et al., "Effect of 6(5 -
Phenanthridinone), an Inhibitor of Poly(ADP-ribose) Polymerase, on Cultured Tumor
Cells", Oncol. Res., 6:9, 399-403 (1994), discusses the inhibition of PARP activity,
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especially useful in enhancing the effectiveness of chenotherapy and

EﬁdAi ot her apy vv{?ﬁre@yrﬁheag %fﬁﬁ%p%ﬁ&%n@c@ﬁﬁhﬁivéshﬁle&ﬁﬁ@tmheﬁ o ah ?L causi ng
anmage I . l. N esis o
ani nopht hal 25 nada ORRAS bEeGEL ey i REGH 106 EIdebh: 356 Jda RUA1 ORI 2 O

Chi ni ca Acadeni alimise Fargarc 383 Liskh=rae 1981, 106(2): 155-66 and in Acta
EP 156433, published on October 2, 1985 discloses pyridazinamines. The described

compounds have anti-viral properties. More in particular compounds No. 77, No.
78, No. 79, No. 80, No. 81, No. 82, No. 83, and No. 84 of the present application
25  are disclosed.

el

Description of the invention

This invention concerns compounds of formula (I)
30




Chi m caHungarica 1983, 112(1):65-82. EP 156433, published. on Cctober 2,
1985 di scl oses pyridazi nam nes. The descri bed conpounds have anti-viral
properties. More in particular conmpounds No. 77, No. 78, No. 79, No. 80,
No. 81, No. 82, No. 83, and No. 84 of the present application 25 are

di scl osed. Description of the invention This invention concerns conpounds of
formula (1) 30 Z-Lay (CR2),, NN L/~%L Q R2/ (1) -1 , -7- the N-oxide
forms, the pharmaceutically acceptable addition salts and the stereo-

chem cal | y i sonthe Nexidefomss, the pharmiéceutishiyracdeptatildaidiiion sa@iglariditiessterepr esent s an

optional bond; c&mﬁalgssc@neﬁ;fonzs@Jreoz,va,eginv\hen nis O then a direct bond is
intended; Qis -C(=0) - or -CR3- wherein R3is halo or G .Galkyl; and when

Qis -CR3- the dotted Iine represents a bond; 10 each Xis |ndependently - N<
or -CH<; and whi@ifpdoged ine represeqtamypptionplbondyc  or -NH-; each Y is independently
-N<, -NH, -€H< or -CH2-; except V\/nenX|s-CI-|<thenYis-N<, or -NH; 15

L' is a di rect Qﬁfﬁdl Q'br:ﬁarﬁ'“)héxl @thﬂeﬂ%ﬁélboﬁ@ls%én@dﬂ from-C |
- 6al kanedi yl - NH or -NHC I-6aikanediyl-NH; L2 is a direct bond or a

bi val ent radi cal "sel ected from -G ,6al kanedlz - C2. 6alkenedi yl-, 20

car bonyl or-Ct- @aﬁ‘IP&T@dPTpr -ahreini® isthalg oy welkdiid subst i t uent sel ected from
hydroxy or aryl; : RhenQ@ishgRi- abpsfottedlint represchmbordy ani no; 25 R2 is hydrogen,
C, . dal kyl orloaryl Cl 6al kyl ;

each X is independently ~N< or -CHx; and when X is —-CH< then Y is -N<, or -NH-;

each Y is independently ~N<, -NH-, -CH< or -CHy-;

[" except when X is -CH< then Y is -N<, or -NH-;
‘ 15

L' is a direct bond or a bivalent radical selected from -C;.¢alkanediyl-NH-, -NH- or
-NH-C,_salkanediyl-NH-;

1.? is a direct bond or a bivalent radical selected from -C).¢salkanediyl-, -C,_salkenediyl-,
20 carbonyl or -Csalkanediyl- substituted with one substituent selected from
hydroxy or aryl;

‘R is hydrogen, nitro, halo or amino; -
25 R%is hydrogen, C;.¢alky] or arylCy.salkyl;

(CHZ)n

X_—
the central / moiety may also be bridged (i.e. formmg a bicyclic moiety)
{ with an ethylene bridge;

30  Zishydrogen, hydroxy, C.¢alkyl, Ci¢alkyloxy, aryloxy, amino, cyano,
arylCy.galkylamino or benzthiazolyl(C,.¢alkyl)amino or
aring system selected from



YMN(CH2)" the central |/~ noiety may al so be bridged (i.e. formng a
bicyclic noiety) wth an ethylene bridge; 30 Z is hydrogen, hydroxy,

Cl- 6al kyl, Cl.6al kyl oxy, aryl oxy, am no, cyano, aryl Cl.6al kylam no or
benzt hi azol yl (C . 6al kyl )am no or a ring systemselected from-$- Qg{ | ga
RS 4r | RAR (a-1) (a-2) (a-3) (a-4) Oo NRs\ \NI A S~NI, 4 NRa
C)&4 (a-5) (a-6) (a-7) (8-8) ~Y-NH1t:8- -R4 H\yN\\ 0 5 (a-9) (a-10)
wherein R4 and Rs are each independently sel ected fron1hydrogen hal o,

Cl. 6al kyl, Cl1. 6al ky y or trihglpmethyl; ryI X OF phenyl
substituted with ong*d t wo sub§t uents e |ndepe x\ selected from
hal o, C1. 6al kyl | kyl oxy;\ h the uso t hat Q is -¢(=0- and
Xis -Nand Yis --CH or -CH2- and L' is a direct bond and L2 is a direct
bond, or the bival eft)radical -@26al kanedigb- or 15 GlMGaIkanedlyI
substltuted wi th hydnxy and Rl is hydrogen and R2 is hydrogen or . 6al kyl
then Z is other than hydrogen, hydroxy or Cl.galkyl; and when n is 1 and Xi s
-N< and Y is -N< and_ LJli_and arela direct bgnd and RL aRd R2 are hydr ogen
and Qis -CR3- wh el is C 0 en t her t ring system
(a-3). 20 The co Jfor ma eX|st |n th ir tautoneric

forms. Such forns althoudh not exﬂ |d1tly |nH|céted
are intended to be iggl uded W thin,g

. | R* BN N
- T

5 (a9) (2-10)

ove formnul a
(a-7) a-8)

wherein R* and R’ are each independently selected from hydrogen, halo,
Ci-salkyl, Cialkyloxy or trihalomethyl;

10  arylis phenyl, or phenyl substituted with one or two substituents each independendly
selected from halo, C;.¢alkyl or Cy.alkyloxy;

with the proviso that when Q is ~C(=0)- and X is -N< and Y is -CH< or -CHj;- and L
is a direct bond and L2 is a direct bond, or the bivalent radical -C;.salkanediyl- or

15 -Calkanediyl- substituted with hydroxy and R' is hydrogen and R*is hydrogen or
Cie2lkyl then Z is other than hydrogen, hydroxy or Cy.¢alkyl; and

( when n is 1 and X is -N< and Y is —-N< and L' and 12 are a direct bond and R and R?
are hydrogen and Q is -CR>- wherein R? is chloro then Z is other than the ring system
(a-3).
20

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

25 A number of terms used in the foregoing definitions and hereinafter are explained



the scope of the present invention. 25 A nunber of terns used in the
foregoing definitions and hereinafter are explained -9- hereunder. These
ternms are sonetimes used as such or in conposite terns. As used in the
foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
brono and iodo; trihal onethyl defines nethyl containing three identical or
different 5 halo substituents for exanple trifluoronmethyl; Crbal kyl defines
straight and branched chain saturated hydrocarbon radicals having froml to
6 carbon at ons letsdfdeASThes.t€ms af&dnityiines usédy buch prif pathposieténank., pentyl, hexyl,
1- net hyl et hyl, 2- nethylpropyl 2- nethyl butyl, 2-nethyl pentyl and the |iKke;
-C, - 6alkaned|y dg& Hﬁ& t str ght anﬂ pr anche hal ed saturated
hydr ocar bon r adttsFEE e "f%’gr alo s gRRETIS Ip OTd: % for

exanpl e, net hyl léﬂreo angl igdogtyi MMeﬁn@E Hsﬂwlrcmmaln@glthyde identicakyidifforsot yl,

1, 5- pent aned$ y| halolspbstitventafoeckample sifldorbinethyr Enehddefisostaight dnH braschéd such as, 2-

met hyl pent anedi yl, salnifES opiﬁgén%&%%&% O&Pﬂo%%&%a{?dfﬁsasn&%x 2, 3-

di met hyl but anedi  ent st ht
and brgnched SRy eﬂ?ﬁ?f?%‘r%‘&'ﬁp?rﬁ %ﬁ?&eél?/ Wﬁ’ibglz ylggndsa;lgl )

havi ng from 2 t¥h% Zafthdrentykand ths fike: ﬁl@ﬂkaa%dlylf‘iffneéklé(ﬂﬁlté"m@f #enedi yl ,
2- propenedi yl , Warnehddengfbid\shturatdd PRk SB@RGhddals havingTeint Pid@@abn atoms such

sats meand Lﬁﬂ%n%%‘%'a‘ et 'lz%ﬁm%gﬁ 15‘?“’&3“"‘*&?%%9%%? on oal to: The
phar maceut i cal Ifrlg bllge ‘%?ﬂeg‘ylc?g %8 ré“"g fFqmegihessy f“gﬁ 20 nentioned
her ei nabove ar Gﬂmtan@%@rmhymnt@méylt héﬂmpélulbutemﬂllyy-?éctl ve non-toxic acid

and non-toxic bésehdbidincdipiandét tikef € gatkenddiyt Hiefinegbivdenpanigtisand braficbedrul a (1)
a@ e able to fOJhQih h}_ci}gca%ﬁrﬁﬁi‘dﬁg&nﬁfm Qﬁer'&éhﬂe fohd axYM'Ha;E o 6 QtJQﬁ%ibSn propcties

by 1 eat | ng ta P P P&ﬁxgwﬁﬁ”@weﬁ‘l P’c?&(%/‘f"gﬁﬂgiﬁ“ R GRPIEACe aci do

conprise, for eB@a'i‘?’fﬂdé’l Sergbamiptencaiyh td thelkh as 25 hydrohalic acids, e.g.
hydrochloric or hydrobronic acid; sulfuric; nitric; phosphoric and the like
aci ds; or or ganTHE t&ﬁ"‘ﬁl%nﬁéé%mﬁ&ac&ﬂﬁbl@é&ﬁmﬁ{e@ns pﬁ&ﬁ&deﬁncalw a‘é&%ﬂ@lb Soid

2{?&;) Xyﬁ;?é: g or base base adé: ﬁonDXIFsu%e phfmnafeuhcally,/ accep?a%ie ac,hd ) L{taf_le aqdlgorf oﬁl c. but anedi oi ¢

et hanesul f off c, mﬁ’é‘ﬂ‘fé ﬁ%rsmhommﬁmtepmm ‘ihﬁﬁl?eéuca“)(:%?&l’ed]ﬂ‘@’“c acid

sal i cyli c, p- am amd sarl-iogig base additnsalicforan tvhich éhe korgmuats ofiformBO(M) Erebleecrpounds  of
formul a (| ) Whi ohin HBY Eondohrfdl 6f tHinf Z?Whﬁﬁhm%asl&%r SpRRYEah BSkoherbd iRl

phar maceut | cal |y AGGERLARL Gy RASSa A bAGRNSAl S xbdind LRl WS lndnaci d form

with a
appropriate acid. Appropriate acids comprise, for example, inorganic acids such as

25 hydrohalic acids, e.g. hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and
the like acids; or organic acids such as, for example, acetic, propanoic, hydroxyacetic,
lactic, pyruvic, oxalic, malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic,
tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic,
cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.

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

35  benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such
as, for example, arginine, lysine and the like,

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



sui tabl e organic or inorganic base. Appropriate base salt fornms conpri se,
for exanple, the ammoniumsalts, the alkali and earth al kaline netal salts,
e.g. the lithium sodium potassium nagnesium calciumsalts and the |ike,
salts with organic bases, e.g. the 35 benzathi ne, N nethyl-D glucam ne,
hydrabam ne salts, and salts with am no acids such as, for exanple,
arginine, lysine and the |ike. The termgo-acid or base addition salt also
conprise the hydrates and the solvent addition -10- fornms which the
conpounds of f dpmslwhich 1he compounds|oéformulf @ram abExafoph.céxamplesofchchffomss  are e. g.
hydrates, al cohed . agdrangalédiblatkd ethe Fikke t erm st ereochemically isonmeric forns
of conpounds of fornmula (1), as used 5 hereinbefore, defines all possible
conpounds nade yp of the sane atons bonded by the sanme sequence of bonds
but havi ng di £ {Ehe e TP B ATPOP AT of FOBPUILE THFBED e asclof

i nt er changedbl eycreivhefods, defires eld pgssibla canpofindé madvwp ef the Jameripmp boslebly.thelnl ess

otherw se nentd@oedudke dflashde&ttamngmr@mg&knsdﬁﬂlssﬁbalrésqnudafareaqopormound
enconpasses thg nte&dfﬁhéglg ug%ch%lle coago%ﬁbé%kgm%&lf{n%&gb%@es% abh slotdRE! ¢ forns

whi ch said conp ai n_al

di ast er eoner s a‘Fﬁ?}‘H}"’d @H&ﬂ‘fﬁ“&ﬁﬁ? chergical dgpignpfion pta °°H°BP‘E‘€G?°8F‘P§*€‘?SJ’& ure of said
conpound. Al | gstiswueefblbpisgble tgreqchamiely somhaic feme Whiclhsid comppodmdg of f or nul a

(1) both inipurRsear Ri@midtle Al dotthid AR divdidddmRR GRS h@tiondEof thitagided to be
enbraced wi t hi %&1%1@1&&@&8 %'gsa}drlgmﬁ(é;ﬁ? eﬂ{ stereo&%m‘ic!aﬁ’y IS(P'%G%C }-(Q'I?ls g(l de forms of

t he conpounds o conmpounds of
formula (1) whePEpepng Rl fgpu é%?%npﬁlietf?rwéﬁaélf"awgﬂﬁﬂleeaﬂw“&r%d to the
so- cal | edN- oxi dutendedtotbe embrage within dwecoke ehithedpasenphineengdpm one or nore of the
pl peridi ne- or piperazine nitrogen are N-oxidi zed 20 Whenever used

herei nafter s thﬂctNeJ &ﬁx@'ﬁ%ﬁ?%x}a{qﬁdﬂ%@g‘ n?torzglglmsc Qs NCl ude al so

t he N-oxide forns, ase addition

ar

salts and all °§F‘B?“§ %g?f@l’]ig???’ errﬁ’é°“el°ﬁs°%6 11’8%"“&0“’51”506 l PHE synthesis of
am nopht hal azi rrerselled &raxidgt natisulaflysthese Noxidesaherein2Be qrieore of tscnipetidingtescri bed i n
EP 156433 have ckpiperasthe mitrogpis@feN-bii®ged. More in particul ar conpounds No. 77,
No. 78, No. 79 No. 80, No. 81, No. 82, No.83, and No.84 of the present

| i ti b di | Unex t edl it b f d that th
D pounds ofd ¢ HENGF RO UL 15 S o PR are BT SOt ROy o

also the N-oxide forms, the pharmacentically acceptable acid or base addition salts and

all stereoisomeric forms.

In Komendy et al, only the synthesis of aminophthalazinone derivatives is described.
25  The compounds described in EP 156433 have anti-viral properties. More in
particular compounds No. 77, No. 78, No. 79, No. 80, No. 81, No. 82, No.83, and
No.84 of the present application have been disclosed.
Unexpectedly, it has been found that the compounds of the present invention show
PARP inhibitory activity.
30
A first group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:
a)ynis 0, 1or2;
b) R? is hydrogen or arylCy.calkyl;
35  c)Zis hydrogen, Cy.salkyl, C;.galkyloxy, aryloxy, amino, cyano, arylC,_salkylamino or
benzthiazolyl(C,_galkyl)amino or a ring system selected from (a-1), (a-2), (a-3),
(a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-10).



30 Afirst group of interesting conpounds consists of those conpounds of
formula (1) wherein one or nore of the following restrictions apply: a) n
is 0, 1or 2; b) RR is hydrogen or arylCr_balkyl; 35 c) Z is hydrogen,
C _sal kyl, Cy6al kyl oxy, aryl oxy, am no, cyano, aryl Cl.6al kyl am no or
benzt hi azolyl (A _6al kyl )am no or a ring systemselected from(a-1), (a-2),
(a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9, (a-10). -11- A second
group of interesting conpounds consists of those conmpounds of fornula (1)
wherein one or nore of the following restrictions apply: a) Qis -CR3-
wherein R3 is habeorargidup ofiateleyting coripolids eagibis X thie cdalfsinds bf fomsk (f 1 S
i ndependent | y \bﬁre%one%oregéthé-folld\éngare F@,{sq@;{/radl cal selected from

ane

-G - 6al kanedi yl | -NH; e) L2 is a bivalent
radi cal sel ect *Hgf?&% %R%ﬁ‘?@cﬁrﬁ ﬁ-aﬁ‘y carbonyl or -G .6al kanediyl- 10

substituted Withexh®is~-€H<R1 is nitro, halo or anino; ¢g) R is
ary: C . 6a: ty: d) pacK YiiSinfépefiizhtljy Nexy-NHar yl oxy, am no, cyano,
aryl C, _6al kyl a 0;.Qh r aring system
sel ected from ?&3@. qbv&ewmg@fyﬁ@ &ﬁ%% P{ﬁ ﬁﬁ(og 6), (a-7), (a-8),
(a-9), (a-10). A “Fipa 'i nteresting corrpounds consi sts of those
conpounds of foer)iﬁcuﬂsab(va.l}‘ntradivalrsehﬁed(fwel@ueaﬂmeélyb,fca!tbbral ¢olCl-alkpmdiykestri cti ons
apply: a) nlms 0, suBstl@ted3#ithdBy1p) Q is - (=0 - or -CO wherein R3'is
C, . 6al kyl ; gcllgn rﬁloogﬁfn d) each Y is independently -CH< or -CHZ ; e)
L' is a blval en a?,@ 2q ected from-Cl.6al kanediyl-NH+, -NH+ or -Nl-Cl
. 6al kanedi 71 Y2 is a bivalent radical selected from
-Cl . 6al kanedl ylh)le-C&ﬂé‘mlq(‘érﬁeld‘i’VI aminag ghiaf, AyXC1-gkylamino or
( benzthiazolyl(Ci¢alkyl)amino or a ring system selected from (a-1), (a-2), (a-3),

15 (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-10).

A third group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:
a)nis 0,2 or 3;
20  b)Qis —C(=0)- or -CR>- wherein R? is C; ¢alkyl;
¢) each X is -CHx<;
d) each Y is independently -CH< or -CHy-;
e) L! is a bivalent radical selected from -C.salkanediyl-NH-, -NH- or
-NH-C).salkanediyl-NH-;
25 f) 1.2 is a bivalent radical selected from -C¢alkanediyl-, -C, ¢alkenediyl-, carbonyl or
-Cj.¢alkanediyl- substituted with one substituent selected from hydroxy or aryl;
2 R! is nitro, halo or amino;
h) R?is Cy.¢alkyl or arylCy_galkyl;
{ i) Z is hydrogen, hydroxy, Cj.¢alky], Cj.¢alkyloxy, aryloxy, amino, cyano,
30 arylCy¢alkylamino or benzthiazolyl(C.¢alkyl)amino or a ring system selected from
(a-1), (@-2), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-10).

A group of preferred compounds consists of those compounds of formula () wherein
one or more of the following restrictions apply:
35 a)nislor2;
b) Q is -C(=0)~;
¢) Y is -Nx, -NH- or -CHx;



- Cgyal kanedi yl - substituted with one substituent selected from hydroxy or
aryl; g) R is nitro, halo or amno; h) R2is C-6alkyl or aryld _6alkyl;
i) Z is hydrogen, hydroxy, C, .6alkyl, Cv6al kyl oxy, aryloxy, am no, cyano, 30
aryl Ct - 6al kyl am no or benzthi azolyl (G . 6al kyl)amno or a ring system
selected from (a-1), (a-2), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
(a-10). A group of preferred conpounds -¢Bnsi sts of those conpounds of
formula (1) wherein one or nore of the following restrictions apply: 35 a)
nis | or 2; b)) Qissdiegbo@ orthepjvalgniradicaN\®WH-- NH or -CH<; -12- ¢) L' is a
direct bond or &hbs biixvsal tﬁzﬂa orraa:ddaﬁadradxdbﬂ-kexecteafrduzcamnﬁ, i, faBGhedipnRgd or a

bi val ent radical s I t&%‘[ﬁ - 6al kanedi yl - or

- Cl - 6al kanedi yl - 1suf)stltutye(i W t oxy e) Rt is hydrogen; 5 f) R2is
hydrogen, aryl @R ighydeens o) z s hydr ogen, Cl1.6al kyl oxy, aryloxy, am no, or
a ring systeém sﬁaRzech)@cbgémamC(mﬂ@) or (a-3); h) R4 and R5 are each

i ndependent | y @b eGjdsked, COMKFBLY, XYRRY, Ahinb 2t Pringdydendstced friomsd 2)Rf ef erred

conmpounds consi st(§3pk&[§qﬁh§f ﬁgg@@& §149$uysagéag'ﬁ%m(@br8%&3\°’9§5 einnis 1 or 2

Qis -C(=0-; Y IS irec or 'the bivalent
r adi cal -NH- L2 is a direct bond or a bivalent radical selected from
car bonyl, - G Hagrivupred dngst prefered-c@hpadadskcensistd iof/those sorotnds of fodnwia Oh hydr oxy; R

i's hydrogemo R2vhein ny 06:0g ©1s —-GEQ)-:Ris 6L KNH; orZCHSE; 1 ysdrdagé Bondef theal Kyl oxy,
aryl oxy, amino, l\gfentggd#tar gﬁﬁ?{&raéﬁk@%% {{éngﬁh&g sé%;:teﬂrfrofnacal%w(la and R4 and

RS are each ind: pen r nost
preferred conpotrgiangdiy- ﬁ'ﬁ‘ﬁ‘lfg‘yhé“bs%f hyﬂ@ RR D6, No. 64,
No. 2, No. 8, MNuydrogn, ajdCs 63“1)’1 Ao hydtogen, %ﬂkﬂ@tyaﬂﬂomamm@ or szgl‘sjyanN

(‘ selected from (a-2) or (a-3); and R* and R® are each independently selected from

15 hydrogen or halo.

The most preferred compounds are compounds No. 41, No. 13, No. 62, No. 26, No.
64, No. 2, No. 8, No. 9, No. 34, No. 11, No. 15 and No. 10.
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I .(CS) Co. No. 10 The conpounds of formula (1) can be prepared according
to the general net hods descrl bed I n EP-1156433 The starting materl al s and
some of the internediates
avai |l abl e or npy be preps accord| ng tlo 5 ). reaction
procedures gengeral | yk %orren:?r epar atl b1 nmet hods wijl | be
descri bed herejnafter 'in nbr@ogetail. Clher met hods ¥ or(Elqjgb)al ning final
conmpounds of fprnul a (Iéo%ro%‘;descri bed iln the exetrrpllleﬁl
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The compounds of formula (I) can be prepared according to the general methods
described in EP156433. The starting materials and some of the intermediates are
' known compounds and are commercially available or may be prepared according to
(\ 5 conventional reaction procedures generally known in the art.
Some preparation methods will be described hereinafter in more detail. Other methods
for obtaining final compounds of formula (I) are described in the examples.

The compounds of formula (I), wherein L!is a bond, X is —CH- and Q is =C(=0)-,
10 herein referred to as compounds of formula (I-a), can be prepared by reacting an
intermediate of formula (IT), with hydrazine. The reaction can be performed in a
suitable solvent such as, for example, an alcohol, e.g. methanol, ethanol, propanol and
the like. £ 2y

(I-a)

15

The compounds of formula (I), wherein Y is -N< and L? is the bivalent radical
-C).galkanediyl- substituted with hydroxy, herein referred to as compounds of formula
(I-b), can be prepared by reacting an intermediate of formula (V), wherein t is an

20  integer with value 0, 1, 2, 3 or 4, with a compound of formula (I), wherein L?is a direct
bond and Z is hydrogen, herein referred to as compounds of formula (I-c). The reaction
can be performed in a reaction-inert solvent such as, for example,



The conpounds of forrmula (1), wherein L' is a bond, Xis -CH and Qis
-C(=0-, 10 herein referred to as conpounds of formula (l-a), can be
prepared by reacting an internediate of formula (ii), with hydrazine. The
reaction can be perfornmed in a suitable solvent such as, for exanple, an
al cohol, e.g. nmethanol, ethanol, propanol and the like. c_t zZ-L7 ° (CHO O
NH2 NH2 Z-L _(CHAN-NHR2 O R2 -1l I-145t 0>7 Qa) The conpounds of
formula (1), wherein Yis -N< and L2 is the bival ent radical
- O _6al kanedi y| N.Nsdigethylformamidegnd the likedr enxatcohdles g propanef and thedike- dheas conpounds
?{/) fo\r/\/n nula (| - ddifitior6fan BprapEi@p Bis€shelpys, fobex@iple\Gn alRali d’ite&&mdjiﬁ@uﬁf formul a 4
: ereint L . : th a comnpoun
of formula (1) ,W@eﬁﬁy%%?%n%’%' C%é&h%%ﬁge ‘é‘%%‘i‘%“?"g""%tﬁr?%a&\e%, herei n
referred to as ounds of fornmula (1-c). The reaction can be performed in
a reaction-ihert solvent such as, for exanple, -14- N, N-di nethylformanm de
and the Iike or an al cgholypw®~gy,propgngl and th H| lee\( he addition of an
appropriate base—s‘a;orh(/gs,+ flor gxanpl af RGP eart*a) kgfmhe net al
carbonat e or hydrogen carbo e, e.g. ' %Sodi-um\cardbonat e, may
be utilized oH HR ' (a1 )" -ry / | Z-(CHz) ' Y(CHz)n N JZ-X\CHZ) C~ + V
"~~/X L -aRa~X L/ AQ (v) \ (l-c) IN4Z-b) -'"RI The conpounds|_6f formula
(1), wherein Yis -N< and L2adies the opkionally substitut®d bival ent radical
- Cl - 6al kanediyl -, herein referred to as conmpounds of formula 10 (I-d), can

be prepared by reductivel N- al lating.the c ounds of fornmula (1-c¢),
prep y The compounds o¥formula &Xwﬁaein gis —Ne< an(? H}) is the optionally substituted ( )

bivalent radical -C;_salkanediyl-, herein referred to as compounds of formula

( ‘ 10  (I-d), can be prepared by reductively N-alkylating the compounds of formula (I-c),

» wherein r is an integer with value 0, 1, 2, 3, 4 or 5 with an appropriate carbonyl
intermediate of formula (VIII). Said reductive N-alkylation reaction may conveniently
be carried out by catalytically hydrogenating a stirred and heated mixture of the
reactants in a suitable reaction-inert organic solvent according to art-known catalytic

15  hydrogenating procedures. Suitable solvents are, for example. alcohols, e.g. methanol,
ethanol, 2-propanol and the like; cyclic ethers, e.g. 1,4-dioxane and the like;
halogenated hydrocarbons, e.g. thrichloromethane and the like; N,N-
dimethylformamide; dimethyl sulfoxide and the like; or a mixture of 2 or more of such
solvents. The term “art-known catalytic hydrogenating procedures” means that the

20  reaction is carried out under hydrogen atmosphere and in the presence of an appropriate
catalyst such as, for example, palladium-on-charcoal, platinum-on-charcoal and the
like. In order to prevent the undesired further hydrogenation of certain functional
groups in the reactants and the reaction products it may be advantageous to add
appropriate catalyst-poison to the reaction mixture, e.g., thiophene and the like.

( 25
Z—(CH), mli/\fCHz)“ e,
A /\/X_'_Ll L/ \/)|(--—-—L'
2
Vi R
{1-¢) (1-d)

Art-known catalytic hydrogenating procedures as described above can also be utilized
for the preparation of compounds of formula (I-c) (e.g.), or of compounds of formula I,
30  wherein L? is a direct bond or the bivalent radical -C).galkanediyl- and Z is amino,



wherein r is an integer with value 0, 1, 2, 3, 4 or 5 with an appropriate
carbonyl internediate of fornmula (VII1). Said reductive N-al kylation
reaction may conveniently be carried out by catalytically hydrogenating a
stirred and heated m xture of the reactants in a suitable reaction-inert
organi c sol vent according to art-known catal ytic 15 hydrogenati ng
procedures. Suitable solvents are, for gxanple. alcohols, e.g..nethanol,

et hanol, 2-propanol and the like; cyclic ethers, e.g. 1, 4-dioxane and the

i ke; haI ogenadtatihgliyorcompsundas foraulg (1) wnielrduanbn@m’gmatm @adot he like; N N

di et hyl f or nt a”&rﬁémaﬂylﬁmﬁmﬁl:reﬁ%fé&é't@& @Hﬁuﬁ&@%ﬂoﬂﬁﬂaa-‘@{] a mxture of 2 or
nore of such vents. The term "art-known catal ytic hydrogenating
procedures” neang that the 20 reaction is carried out under hydrogen

at nosphere and e Npr e§&rce OfN-aIﬂl appropri atemﬁt@hynst SLN:J:N as, for
exanpl e, pallad on-‘ghaxeoal :—pl atl num on- charc I i\d< I n order
to prevent the undesired further r ogeratt+otr=of *e/rtal n fu {onal groups
in the reactants and the reactio ducts it may %e advant adeoys to add
appropriate catal yst-poison to thi eaction mxture, e.g., t I hene and the
like. 25 HV_ ( NN Z (2)r\d& J (LH)n LI / NN Z-(@ha),-%+ lgr = 1 aQ O
(vill) R R2 pc) Rl (1-0) I Art-known catal ytic hydrogenati ng procedures as
descri-bed above can also be utilized for the preparation of conpounds of
formula (I-c) (%“ﬁyt’th‘B?geBﬁ““&B‘HffSEfﬁﬁ@“ﬂfoqeé‘FhﬁP?’ e PEparioEPEin L2 is a
direct bond or ¢omgouniscifempla (@R aheaeih Z1E is@minkGalidylytiereirerefdrred to 8s ami no, - 15-

starti nlgcf1 r gml ﬁ&mp@mam féHnuta QLifBY Sonbein ﬁﬁ&h&h of fderdala (TP wRMralh £y 2 bii§| k{: (39 g,)
or ary a a -e
V(G0 NN CRD: RGBT i Al 2, 20 9@%‘3*7' RS

compounds of formula (I-j). The reaction is carried out under h drogen atmosph re an

in the presence of Raney Nickel in a mixture of methanol and ammonia.

..4

N=—(CHp,—N" (CHy), NH;—(CH,—(CHs—N" (CHy),

fo
X ol

(D (1)

15  The compounds of formula (I-c) can also be prepared by deacylating the compounds of
formula () wherein Z-L2- is -Cy.ealkyloxycarbonyl, herein referred to as compounds
of formula (I-f), by reacting the starting material with an appropriate acidic or basic
solution, such as hydrocloric acid or hydrogen bromide, in a suitable solvent e.g. an
alcohol, such as propanol.

20
( o)
N O/U\ rE/\ gCHZ)n HN/\ (CHy,
/\/ X L L/ \/X———L'
R? r2
(157) d-c)

The compounds of formula (I), wherein Q is -C(=0)-, herein referred to as compounds
of formula (I-g), can be prepared by converting the compounds of formula (I), wherein Q



Catal yti c hydrogenating procedures can also be utilized for the preparation
of conpounds of fornula (I) wherein Z-L2- is am nod 4al kyl, herein referred
to as conpounds of formula (l1-i), by converting conpounds of formula (1)
wherein Z-L2- is cyano-(CH2)r wherein s is an integer with value 1, 2, 3, 4
or 5 herein referred to as 10 conpounds of fornmula (1-j). The reaction is
carried out under hydrogen at nosphere a#ié in the presence of Raney N ckel
in a mxture of nethap and anmonia. N (CH2k-N ~~(CHI )n N-1

NH2- - (CHR) - - - - (IER™, B is jple aqcchipdorte line reprepents ajbor@, hepgn seferrgdtops (| -i) Rl 15 The
conpounds of fQi’oﬂipthﬂd\‘(df-f(ﬁbnuﬁﬁﬂih)ﬂiy&@ath&tEfﬁﬁlaﬁlﬁ:d)f by cahgaands af folfighld he conpounds
of  formila (Lgf tbg}csab cagaw&iﬂ,}sﬁgﬁ@sﬁe@a&@%ﬁtmn@mg n referred to
as conpounds qa qg y react e starting material with an
appropriate aci fiec 88§1 sol ution, such as hydrocloric acid or hydrogen
brom de, in %.SU|tabIe solvent e.g. an al cohol, such as propanol. 20 o ~O-
I N~~(CH21la -1t N~~( «Kﬁh MR Q RZ ~\ RZ | The conpounds of formnula
(1), wherein Qis ZTXLTJ /r erred&tg}gngo#§EUn —Ngf formul a
(I-g), can be prepared b onvert'n the conpou ), wherein Q
-16- is -CR3-, R3 is hal 8 and the/dXted_Line. r resents , herein
referred to as conpounds of for (I-h), by treatnent m xture of the
conmpounds of formula (I-h), sodiuf acetate and acetic ac ith an
appropriate acidic solution sgeh as hydrochloric aC|d 5 1.2 ( LI -Nhalo
2-L2 Y/\'"( Tan N°NNH ~~"L-L O -It (1 h) RIr

The compounds of formula (I), wherein Y is —-N<, herein referred to as compounds of
( formula (I-k), can be prepared by reacting a compound of formula (I-c), with an

10  intermediate of formula (XT), wherein W is an appropriate leaving group such as, for
example, halo, e.g. fluoro, chloro, bromo or iodo, or a sulfonyloxy radical such as
methylsulfonyloxy, 4-methylphenylsulfonyloxy and the like, The reaction can be
performed in a reaction-inert solvent such as, for example, an alcohol, e.g. methanol,
ethanol, 2-methoxy-ethanol, propanol, butanol and the like; an ether, e.g. 4, 4-dioxane,

15 1,1’-oxybispropane and the like; a ketone, e.g. 4-methyl-2-pentanone; N,N-
dimethylformamide; or nitrobenzene and the like. The addition of an appropriate base
such as, forexample, an alkali or earth alkaline metal carbonate or hydrogen carbonate,
e.g. triethylamine or sodium carbonate, may be utilized to pick up the acid which is
liberated during the course of the reaction. A small amount of an appropriate metal

20  iodide, e.g., sodium or potassium iodide may be added to promote the reaction. Stirring
may enhance the rate of the reaction. The reaction may conveniently be carried out at a
temperature ranging between room temperature and the reflux temperature of the
reaction mixture and, if desired, the reaction may be carried out at an increased

( pressure.
25
HNL/\FHZ)n Z——-L-Z—NL/\FHz)n
X p:<
Z-L—w + é;/ —_—
R R?
(X0 -<)

(-K)

In an analogues way, the compounds of formula (I), wherein X is >N- or L'is



e e e et A AR e 2 e 4

(1-g) The compounds of fornula (1), wherein Yis -N<, herein referred to as
conpounds of ( fornmula (1-k), can be prepared by reacting a conpound of
formula (l1-c), with an 10 internediate of fornmula (XI), wherein Wis an
appropriate | eaving group such as, for exanple, halo, e.g. fluoro, chloro,
bronmo or iodo, or a sulfonyloxy radical such as nethyl sul fonyl oxy,

4- et hyl phenyl sul f onyl oxy and the |ike._;fhe reaction can be perfornmed in a
reaction-inert solvent such as, for exanple, an alcohol, e.g. nethanol,

et hanol , 2r net haxykeaieBiglgH.,, -NH-GQgw INH-O|jaRutediyiang, hdién fefde@d toan et her, e.g.

4, 4-dioxane, lg &ou%ds &Mhﬁ EiﬁP%%@ tb@?eakdnﬁ*‘a‘n m&nﬁﬁ.a@é’tﬁfoﬁ 9

4- met hyl - 2- pent &é@ naﬁ %N nitrqbenzene and the Iike.
The addition of*dn gﬁﬁﬁ3 F§° s ‘?%ﬁ@&% F®Ve-an alkali or earth
al kal i ne metal carbonate or hydrogen carbonate e.g. triethylanne or

sodi um car bonat g, lejfkmmmrlrzed ﬁﬂhprck up the, agiovady ch igy |iberated
during the courser of U }hd%Leagtl A&§nall anfouht qJ ap_aﬂ pryate nmetal 20

i odi de, e.g., sodlunrgr pot assi umy-odi de be added to pro t he
reaction. Stirring nay enhance’ t fe Naf e of The reaction. Thé r8action may
erature rangi ng betweensjgbom

conveniently be carried out at a ¥
tmmmaUMeQMtherﬂhmtemmmmkeoftm react gon m xtured and, if
desrred the reaction may be carried out at an increased pressure 25

HN - ~' (CH2)n NN Z-LZ INCH2)n -N X L' Q X-LI Z-L2-W+ RR2 00) (1.c) |
t I (1-k) 1 k)Threomaquads obfqmpirBiasy glag e copEretitpbieh adentia TP a (1),
wherein X i s >Neactions bt functional Froup t@insfGrataticam Sciny bf-sidiH-transfodatiqne arg)  or

- NH- O 4al kanedi apkadetscrite@ h@éifabb e eme&ﬁmﬁlﬂbsae hy&61 531 Bt Box9fic ds@fsnall a ( I -1),

an be prepgfe i
(int er medi at gd orgh %)%H%g?ﬂdg? %hé a4 deor W&Oﬁhﬁ:@m of’{ngﬁ% % LQQCS@MI{Q 'Y/ \~CHA
NN ? 7 Y( oxyli W Eesl_l}y r>Q )Ns mtnles to the corresponding armdes amino

N 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

15  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.

20 Intermediates of formula (II) can be prepared by reacting an intermediate of formula
(I) with a suitable 1(3A)-isobenzofuranone of formula (IV) in a mixture of sodium
and a suitable solvent such as for example, an alcohol, e.g. ethanol and the like.

L Y ScHy, o
s 7—L 0
( '\/ N
Rr? 0 / \
_1‘{.1.
() av) (m

25
The present invention also relates to compounds for use as a medicine wherein said
compounds are compounds of formula ()



RR + R 1t1\ 5 (IX) (X I ' (I-1) -R The conmpounds of formula (I) may al so
be converted into each other via art-known reactions or functional group
transformations. Sone of such transformations are already described

her ei nabove. O her exanples are hydrolysis of carboxylic esters to 10 the
correspondi ng carboxylic acid or alcohol; hydrolysis of amdes to the
correspondi ng carboxylic acids or am nd&; hydrolysis of nitriles to the
correspondi ng ani des; anmino groups~on imdazole or phenyl may be replaced
by a hydrogen by art-known ZdngnKati§Hﬂfeac -ois and subsequent repl acenment
of the diazo-group by hydrogen; ! bex converted into esters and
ethers; primary am nes may be comferted 15 i secdhdary or tertiary

am nes; doubl e bonds nay be hydrogenated to correspondi ng single bond;
an iodo radical on a phenyl group nay be con ed in to an ester group by
carbon nonoxi de insertion in the presence of &'suitable palladium catalyst.
20 Internediates of forrmula (11) can be prepared by reacting an internedi ate
of formula (11 wi.th.a suitabl e -1 e f urano of formula (1V) in
a mxture of so |ﬁﬁ%é%%ﬂm%%gﬂFFgﬁ?é&§§%§§%¥B§@éﬁmH% ‘%?9%§%ﬁ%|e, an al cohol
e.g. ethanol arféemirdly|isoperic foymp threofzwhereincH7)" O L' | (CH2), ROR 1 (111)
(I'v) (1) 25 The present invention also relates to conpounds for use as a
nmedi ci ne wher eife &mbdline GPFRANIE Spcdh g peRPounds of formula (1) -18- Z-L
Y(CH2)n -1Q X -LR2/ (01 the R$oxide forms, the pharmaceutically

acceptabl e addition salts and the stereo- chemcally isoneric forns thereof,
wher ei n nis 0, 1, 2 or 3 and when nis O then a direct bond is intended;

( ' 10 Qis~C(=0)-or -CR3- wherein R3 is halo or Ci.¢alkyl; and
- when Q is -CR*- the dotted line represents a bond;

each X is independently -N< or —-CH<; and when X is ~CH< then Y is —N<, or ~NH-;

15 eachY is independently ~-N<, -NH-, -CH< or -CHz-;
except when X is -CH< then Y is -N<, or ~NH-;

weL! is a direct bond or a bivalent radical selected from -C,.¢alkanediyl-INH-, -NH- or
20 -NH-C1.¢alkanediyl-NH-;

L2 is a direct bond or a bivalent radical selected from -C.salkanediyl-, -Cy.¢alkenediyl-,
carbonyl or -C;.¢alkanediyl- substituted with one substituent selected from

hydroxy or aryl;
25
( R'is hydrogen, nitro, halo or amino;

R?is hydrogen, C;.alkyl or arylCy.ealkyl;

Y cHy,

L/\/X'— .
30  the central moiety may also be bridged (i.e. forming a bicyclic moiety)
with an ethylene bridge;

Z is hydrogen, hydroxy, Cisalkyl, Ci.¢alkyloxy, aryloxy, amino, cyano,



5 the dotted line represents an optional bond; nis O, 1, 2 or 3 and when n
is O then a direct bond is intended; 10 Qis -C(=0- or -CR3- wherein R3 is
hal o or Cr.6al kyl; and when Qis -CR3- the dotted |line represents a bond;
each Xi s independently -N< or -CH<; and when X is -CH< then Y is -N<, or
-NH-; 15 each Y is independently -N<, -NH, -CH< or -CHr; except when X is
-CH< then Y is -N<, or -NH; ,;NKLr is d9direct bond or a bival ent radi cal
selected from-Cr.6al kanediyl-1 H, -NH or 20 -NH Cl. 6al kanedi yl -NH; L2
is a direct bond ¥V Casalyipminesr banghiprohi(Cpelkgiaming of r om - Or . 6al kanedi yl -,

- C2. 6al kenedi yl aging sgsamipeiegted fiom - C1 6al kanedi yl - substituted with one
substituent selected from hydroxy or aryl; 25 Rr is hydrogen, nitro, halo

or amino; R2 is hydragen, Cl.bal kyl or aryl Cr ,6al kyl; A"N(CH2)n 1 ~X- 30
the central noiety y\ al so be bn=(_ ged (i. .\6orrringa/' i c noiety)
X

with an ethylene bridge Z is hydrggen, hydygsdy, C, aalky! _6al kyl oxy,

aryl oxy, am no, cyan ?\R“lQ- aryl%—%@al kyl ad’.r}i?n 40r R?

benzt hi azol yl (Cl -6ala::<él )amno or a ring systemselected fromi \Nf no./ ~N
NN-~~1 Jr ~R4 \RGE R4 R4 (a@P) (a-2) (&93) (ate) S*ONRI ~~NI R4 R

aSNRdA /5(a-5 (a-6) (a-7) (a-8)

@ﬁk“' Rs‘é\ii]:w Ci)lij(k‘ Es\/l\’:ij(k“

(a-5) (a-6) @7) (a-8)
Q
\; ! NSO
AN A
—R* HN._ N,
= s
(]
(a-9) (a-10)
10 wherein R* and R® are each independgntly selected from hydrogen, halo,

Ci¢alkyl, Cy_galkyloxy or trihalomethyl;

aryl is phenyl, or phenyl substituted with one or two substituents each independendly
selected from halo, Cy_galkyl or C;.galkyloxy;
15
with the proviso that when n is 1 and X is -N< and Y is -N< and L' and L? are a direct
( bond and R! and R? are hydrogen and Q is -CR?- wherein R? is chloro then Z is other
‘ than the ringsystem (a-3).

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

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



| "VNH 4 IBNTN\\ "N O (a'9) (a-t0) 10 wherein R4 and R5 are each

i ndepencntly sel ected from hydrogen, halo, Cl.aalkyl, Ct-6alkyloxy or

trihal omethyl; aryl is phenyl, or phenyl substituted with one or two
substituents each independendly selected fromhalo, C-balkyl or

Ct. 6al kyl oxy; 15 with the proviso that when nis 1 and Xis -N< and Y is N
and L' and LZ are a direct bond and R-2&nd R2 are hydrogen and Qis -CR3-
wherein R3 is chloro then Z is other than the ringsystem (a-3). 20 The
conpounds of t Herjs @eerm “FARKE inciudes RARP andinzre. Yomelogiies pwpnglegisesit i es as can be
seen fromthe etpemim@ntal part hereinunder. The term "PARP" is used herein
to nmean a protein having pon ADP-ri bosyl at i on activity Wthi n the neaning

of this term PARP roteln . gene,
mut ants t her eof heétﬁa ét“?%h“ 'tot:IBm Sﬁ‘g{@g me nal ly, as
used - 20- he?eltﬁmﬂﬂ?é’Q,BﬁR?BFMm-PAiRﬁ@Mﬂ’e@ W@W&B@Pﬁgues and
anal Ogues 01;] QBHE PARPI10EH ARP- ﬂiEEAmthmBDPARPMImq@SLSbMRF% Inot limted to
PARP-1. Wthin 19 Q4 T 2, PARP-3, Vault-PARP
( PARP- 4) , PARP-f/H?Tiu r}h? ‘EARP- %s‘)’ mﬂiﬁ%%&d(i%%?) PARP-10, PARP-11, PARP-12,
PARP- 13, PARP-14, PARP-15, PARP-16, TANK-1, TANK-2, and TANK-3 nay be
enconpassed. C&@memgmﬁﬁmbiiwmwmtﬁ@dHﬂﬂﬂqw?-fﬂdmcadaﬂmp%e 2 can have
advant ageousd Ifdoppitieqie that Sy Have dnhatedighmith fkibiengeibdnaedcagéepvdle. | nhi bi ti ng
activities in cancer cells. The present invention also contenplates the use
of conpounds in,the preparation of di canent for the treat nt of any of
the di seases an B?%egtla‘éepgoqabfoﬁwtﬁﬁﬂ’%utfe"zﬁ‘?‘?pﬂ‘é’tﬂlsH‘et{‘eeﬁ’t?f’ “Wl% &in said
compounds are dw%mg)rgtp tfegt,zqqmogaxp'p)‘ thq djseases and disorders in an animal

( described herein, wherein said compounds are compounds of formula (I)

) 15

A
o

/ JX——LI
R?

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

20
the dotted line represents an optional bond;
nis 0, 1, 2 or 3 and when n is 0 then a direct bond is intended;
(, 25 Qis-C(=0)-or -CR’- wherein R? is halo or Ci.¢alkyl; and

when Q is -CR>- the dotted line represents a bond;
each X is independently -N< or ~CH<; and when X is ~CH< then Y is —N<, or -NH-;
30  each Y is independently -N<, -NH-, -CH< or -CHy-;

except when X is -CH< then Y is -N<, or -NH-;

L' is a direct bond or a bivalent radical selected from -C).¢alkanediyl-NH-, -NH- or



Z-L f (CH2)n N1 ~1~X-Lt Qthe N-oxide forns, the pharmaceutically
acceptable addition salts and the stereo.,. chemcally isoneric forns

t hereof, wherein 20 the dotted line represents an optional bond; nis 0, 1,
2 or 3 and when nis O then a direct bond is intended; 25 Qis -C(=0- or
-CR3- wherein R3is halo or d-6alkyl; and when Qis -CR3- the dotted |ine
represents a bond; each Xi s independent-B} -N<or-CH<; and when Xis -CH< then
Yis -N<, or -NH; 30 each Y is independently -N<, -NH, -CH< or -CHZ ;
except when X is -OHCwplkaredyliNI-N< or -NH-: L' is a direct bond or a

bi val ent radical selected from-G . 6al kanediyl-NH, -NH or -21-

from - CL 6al kanoa o coor By uEel a2 ol Bupab G ARELER ) 20t
Substi tut ed with GHEORBSEr eReeE arbratv Ry SRR g1 - RL s
hydrogen, ni%ro, HeHexweraghi no; R2 is hydrogen, Cl.6al kyl or aryl . 6al kyl ;
10 Y (CH2)n ~~X the central noiety may al so be bridged (i.e. formng a

bi cycl i c noi et R is hyiitofenanitre hdly beansndbr i dge; Z i s hydrogen, hydroxy,

Ct. 6al kyl, Ci1.6al kyl oxy, aryloxy, am no, cyano, 15 arylCt.6al kylam no or

benzt hi azol yl ( GCk- | ) am,n r_a.ring systemselected fromR R Rs R4 Ra
(a-1) T. (a2) %E%?"’%%‘%‘)ﬁgk’g optygettys

X (eHy,

b A
the central moiety may also be bridged (i.e. forming a bicyclic moiety)
with an ethylene bridge;

‘ Z is hydrogen, hydroxy, Cy.salkyl, Cysalkyloxy, aryloxy, amino, cyano,
15 arylC,.galkylamino or benzthiazolyl(C; salkyl)amino or
a ring system selected from
N 0.
N=l=\ N=l_ / ' =
¥ M b L
\R4 S Raa® "
1) = @2 @3) (a-4)
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wherein R* and R® are each independently selected from hydrogen, halo,



\ NNRRA5S5RhSNR 20 (a-5) (a-6) (a-7) (a-B) bl-R HNIN~ O (a-9)
(a-10) wherein R4 and R5 are each independently sel ected from hydrogen,

hal o, 22  Cl.6al kyl, Cl.4kyloxy or trihalonethyl; and aryl is phenyl, or
phenyl substituted with one or two substituents each independendly selected
fromhal o, ¢ _6alkyl or G -6al kyloxy. 5 In view of their PARP binding
properties the conmpounds of the present-22-nvention nay be used as reference
conpounds or tracer conpounds in which case one of the atons of the

mol ecul e may be r epralkddCsplifoxy porihdlomatinlieed a radi oactive i sotope. 10 To
prepare the pharnmaceutical conpositions of this invention, an effective
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sui tabl e, prefep msedfapfefe?eqéeaain Jnastdr@tgcepgo?zl Laﬁus{n%ﬁm'cksxmeo&%ut aneously,
or by parenter e conpositions in

oral dosage for% gﬁym(g#ec‘l]%’gay ngﬁcﬁ?ﬂﬁ‘hf&{:@ﬁ%cggfadf?ﬁ% QISRERF- pe enpl oyed,

such as, for exanple, water, glycols, oils, alcohols and the like in the
case of oralol im;irqba:pmamamhdemﬂtsl csm;i&amaﬁs of&usmm&inmaffe@yéumntoehi Xirs and

sol utions; or %k&iar%%{iduﬁ&?n%@d?a&&aa%&i%ﬁm‘?&g émmel feredtRQl 1 1.
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admi ni stration camaUP@'tt@kean‘ﬂdeda%wfé%ﬂns Aepprdingen theffera ofprsparaiigy dastegeous or al
gosage uni t f orfog admimisihtion h Tixas phasikdudical ingposivme are dasidblia unitagy dsage € obvi ousl y

{ml olyed tFpsr n%m&meaﬁmfeﬂﬂp%ﬂ th]ﬂﬁb%andhBﬁlly,?@faﬂ%%@rcwebusﬁsé}?b| yt corrFrl sed
steril e water, ar | re ents 0 al
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may be prepar ed™ ff dHiskay P‘?“‘I‘?é“&‘&’(‘?‘ meflia E’é}‘rberqng’é’é’e‘% §1°P FFe fog ghampleotatergl ucose

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,

20  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, inﬂgghich case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the
carrier will usually comprise sterile water, at least in large part, though other

25 inpredients, to aid solubility for example, may be included. Injectable solutions, for
example, may be prepared in which the carrier comprises saline solution, glucose
solution or a mixture of saline and glucose solution. Injectable suspensions may also be
prepared in which case appropriate liquid carriers, suspending agents and the like may

( be employed. In the compositions suitable for percutaneous administration, the carrier

‘ 30  optionally comprises a penetration enhancing agent and/or a suitable wetting agent,
optionally combined with suitable additives of any nature in minor propottions, which
additives do not cause a significant deleterious effect to the skin. Said additives may
facilitate the administration to the skin and/or may be helpful for preparing the desired
compositions. These compositions may be administered in various ways, e.g., as a

35 transdermal patch, as a spot-on, as an ointment. It is especially advantageous to
formulate the aforementioned pharmaceutical compositions in dosage unit form for
ease of administration and uniformity of dosage. Dosage unit form as used in the
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solution or a mxture of saline and glucose solution. Injectabl e suspensions
may al so be prepared in which case appropriate liquid carriers, suspending
agents and the like may j be enployed. In the conpositions suitable for

per cut aneous adm nistration, the carrier 30 optionally conprises a
penetration enhanci ng agent and/or a suitable wetting agent, optionally
conmbi ned with suitable additives of anysgpature in m nor proportions, which
additives do not cause a significant deleterious effect to the skin. Said
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suitabl e as unit dosages, each unit contalning a predeterm ned quantity
of active ingr éllffegﬁt calculated to produce the desired therapeutic effect
in association with the required pharnmaceutical carrier. Exanples of such
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mul tiples thel&6PYa
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necrosi s or apepicasdi&i byPARPatiblty;@uedxend auiicidasethe lifespinthr ppoaiteeaibear ti ssue

eggggus: gﬁl ug;cgggcﬁ'y}@t:ellg%lln Nt 5065 {esglloz.go?s‘ems@em Mpga{%@eﬁlsdzg; 3;;; I on. and
exacer bat edlgby Pfkélﬁh%(is?r\/ﬁ“fveu § "e{‘fg’f érﬁ‘ {pregp o F%Eﬁp aég‘gtytsﬂaécslt? Slépan or
proliferative fOmFaeEY pssofrevepfngsin thegpse af newnl celreingrasubledeppladzationrfof senescent

cel | s; can r aditiesensnst anz ¢hud, previtelf renroprhitectios.ensi ti ze cells. General ly,
i nhi bi tion of PARP acti vi ty spar es the cell s from ener gy I 0SS, preventing,

i n the case of peyrpl. Gellsond i sustalble dopolatization.of the neurons,
and thus, provi Jeds N8 ro ec PR TET tfoﬁ goi n@ asons t he present

i nvention f#rt Héﬁ'““?s@lf‘%ﬁ e’?R?“‘H’alFVé’ﬁﬁ%eHFOUEKPf&'GﬁPQYFﬂe@Fﬁeﬁ&WWéF‘apeut| cally
ef f ecti ve anpourah améunt duéficiEboy amhibil PARP hdtigily, carspow pagent tissueaiamageount suf fi ci ent

to inhibit PAR'?esﬁﬁB%]ﬂérB Yol daflage lodhth Afie 1B HQYRR br dpoStSdiCtodaBRY Reurdn@s Ul ting from
cel | damage or a%‘%' not%ﬁlattet? b%ﬁ%ﬁcﬂ? to QfPe%Pa wetfotal actnglt)?tma?a%d b? neur onal
NMDA toxicity, to treat neural tissue damage resulting from ischemia and reperfusion
25  injury, neurological disorders and neurodegenerative diseases; to prevent or treat
vascular stroke; to treat or prevent cardiovascular disorders; to treat other conditions
and/or disorders such as age- related muscular degeneration, AIDS and other immune
senescence diseases, inflammation, gout, arthritis, atherosclerosis, cachexia, cancer,
( degenerative diseases of skeletal muscle involving replicative senescence, diabetes,
\ 30  head trauma, inflammatory bowel disorders (such as colitis and Crohn's disease),
muscular dystrophy, osteoarthritis, osteoporosis, chronic and/or acute pain (such as
neuropathic pain), renal failure, retinal ischemia, septic shock (such as endotoxic
shock), and skin aging, to extend the lifespan and proliferative capacity of cells; to alter
gene expression of senescent cells; chemosensitize and/or radiosensitize (hypoxic)
35  tumor cells. The present invention also relates to treating diseases and conditions in an
animal which comprises administering to said animal a therapeutically effective
amount of the above-identified compounds.



activity not nediated by NVDA toxicity, to effect a neuronal activity

nmedi ated by NMDA toxicity, to treat neural tissue damage resulting from

i schem a and reperfusion 25 injury, neurological disorders and

neur odegenerati ve di seases; to prevent or treat vascular stroke; to treat
or prevent cardiovascul ar disorders; to treat other conditions and/or

di sorders such as age- related nuscul ar-2degeneration, Al DS and other inmune
senescence di seases, inflammtion, gout, arthritis, atherosclerosis,
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condition but has not yet been diagnosed as having it; (ii) inhibiting the disease and/or
25  condition, i.e., arresting its development; (iii) relieving the disease and/or condition,
ie., causing regression of the disease and/or condition.

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

30 amounts to increase the sensitivity of the cells to ionizing radiation and/or to promote
the treatment of diseases which are treatable with ionizing radiation. Diseases which
are treatable with ionizing radiation include neoplastic diseases, benign and malignant
tumors, and cancerous cells. Ionizing radiation treatment of other diseases not listed
herein are also contemplated by the present invention.

35
The term “chemosensitizer”, as used herein, is defined as a molecule, preferably a low
molecular weight molecule, administered to animals in therapeutically effective
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mesothelioma, multiple myeloma, neuroblastoma, non- Hodgkin's Iymphoma,

osteosarcoma, ovarian cancer, ovary (germ cell) cancer, prostate cancer, pancreatic

cancer, penile cancer, retinoblastoma, skin cancer, soft tissue sarcoma, squamous cell

carcinomas, stomach cancer, testicular cancer, thyroid cancer, trophoblastic neoplasms,
25  uterine cancer, vaginal cancer, cancer of the vulva and Wilm's tumor,

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

30 Radiosensitizers are known to increase the sensitivity of cancerous cells to the toxic
effects of ionizing radiation. Several mechanisms for the mode of action of
radiosensitizers have been suggested in the literature including: hypoxic cell
radiosensitizers ( e.g., 2- nitroimidazole compounds, and benzotriazine dioxide
compounds) mimicking oxygen or alternatively behave like bioreductive agents under

35  hypoxia; non-hypoxic cell radiosensitizers (e.g., halogenated pyrimidines) can be
analogs of DNA bases and preferentially incorporate into the DNA of cancer cells and
thereby promote the radiation-induced breaking of DNA molecules and/or prevent the
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activat or radiosensitizers include, but are not limited to: 5-fluorouracil, leucovorin, 5’ -amino-

5'deoxythymidine, oxygen, carbogen, red cell transfusions, perfluorocarbons (e.g.,

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

( doxorubicin, interferon (alpha, beta, gamma), interleukin 2, irinotecan, paclitaxel,

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

Chemosensitizers may be administered in conjunction with a therapeutically effective
amount of one or more other compounds, including but not limited to : compounds
which promote the incorporation of chemosensitizers to the target cells; compounds
35  which control the flow of therapeutics, nutrients, and/or oxygen to the target cells;
chemotherapeutic agents which act on the tumor or other therapeutically effective
compounds for treating cancer or other disease. Examples of additional therapeutical
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may be usedl0i n Toosaphilledtin e arvéduld ensig i dagmite e efetive anvohtdice, thdtadt reaule not

lj' m t ed | to a aAQfebRt¥H GrBinafe R IMPEeR4rN G él'bnteﬁﬁlﬁtb@dﬁﬁtaﬁ bffbcti&'a%ﬁbﬁt\doﬂlld b@laynor2 ubi ci n,
ocet axel , dox [ nt erfer . in 2,

i rinotecan, pagﬁglgtog)g()gp,g)?(g%’810{)glﬁg(?gé:@r#&gfhggﬁ%@%%%%ﬁ%%tgg i ve anal ogs

and deri vat i vednefe bpdyeveighindt maybn apprrpasie foafmiaister thaipayied desrphivetBed i n

((onj uncti on wi tfiéur er mdvesuhpleses ateppropriatfifterds thmeughaurthedey. dfaidone-dses nor e ot her

co rfpoundsi 15nClriag! bé\ﬁnﬁuﬁtecfh@?r_xi{ doRigh ﬁﬁ’m% Cor exabRRPRHGREIME 0108 1300 ﬂfgpdé}iﬁt §5t Cﬁ ]

i ncorporation . s . . _compounds iC

control the fl gﬁagpﬁ'?ﬁgf%%guiplaglrg,%f%Cg}'erlpéﬁeg{&gg}lngfdg%ag%?%én to the target

cells; chenotherapeutic agents which act on the tunor or other

therapeutically effective conpounds for treating cancer or other disease.
Exanpl es of addht foowahg éxadplediBibkirae e prededt indgidat S t hat may be used in

()

conjunction with chenosensitizers include, but are not Ilimted to :
met hyl at i ngglag&pesimentapagi sonerase | i nhibitors and ot her chenot herapeutic

agents such as Hetespftaf IDCMIYiglddfineasdichlnromEthahb,e DIREisadefints! apdiisbgopyll a (1) can
al so be used,.t QumdetaNii i9lefintRAW, I Minlc iR de, AROH MREned Bs N4 cul ar the
PARP-1 1 ecept oLy 308 i LRk BUR PSS ial MiacORRAALS o ionf51THA Breah)s
defined as triethylamine, “THF” is defined as tetrahydrofuran.
25

A. Preparation of the intermediate compounds

Example Al

( Preparation of intermediate 1 W\&
o .

1-(Phenylmethyl)- 4-piperidinone (0.2 mol) and 1(3H)-isobenzofuranone (0.2 mol)
were added to a dissolved mixture of sodium (0.2 mol) in EtOH absolute (400ml). The

30  mixture was warmed till reflux and refluxed overnight. The mixture was evaporated,
water was added and extracted with toluene. The aqueous layer was neutralized with
acetic acid and extracted with DCM. The organic layer was dried, filtered off and
evaporated, yielding 30.3g (51.7%) of intermediate 1.




can be | abeled. Said | abel can be selected fromthe group consisting of a
radi oi sotope, spin |abel, antigen |abel, enzyne |abel fluorescent group or
a chem | um ni scent group. 10 Those skilled in the art could easily determ ne
the effective anbunt fromthe test results presented hereinafter. In
general it is contenplated that an effective anount would be from 0.001

ng/ kg to 100 ng/ kg body weight, and in pa&rticular fromO0.005 ng/kg to 10
ng/ kg body weight It may be appropriate to adm nister the required dose as
two, three, fdixempleABopre sub-doses at appropriate intervals throughout the
day. Said sub- dypepardion bEMcRdRerMUl ated as u dosage forns, for exanple,

containing 0.05 to 500 ng, and in particyl .1 ng to 200 ng of active

i ngredi ent per unit dosage form The f ol oOw exanples illustrate the
present invention. 20 Experinental part He , DCM is defined as
di chl oronet hane, "DIPE" is defined as diisopropyl gg her "DVMF" is defined

as N N-di met hyl'lf g'alqn‘?'m de phno'ialt:'én%r}lum §0m§ %dﬂeda ?fomg t%npe:iaEE.toa gu%lge?d s defined

as ethyl acetate ned as
triethyl ani ne, 'OX?ﬁF(Ph‘?‘%‘"’G@V]P riedpeadingcarboxyhis asidosthi 3T @B moD adepar at i on of
t he i nt er medi attenaybanmpe i thsmolFEx Ee(H €00%h1) and theérngixtane sitas viredft roont er nedi ate 1 r' -~

C o 1- (Phenylwmbeliird for 4 hdtkPBlsb1idA QNRdiufh hycrBBkate BAE) i £ (15(§:9 f3zof ur anone
(0.2 mol) = werg é‘e%%ﬁ&h%ﬁnxﬁued gs sgxlred agm&]n)t(é[rrgxrargtfjxoeff? Slgq?l]lrs £|e i &mr)e 3 in EtOH

absol ute (400rrfL X an uxed
over ni ght. The hyfiselizsd aﬂwét%wﬁ@r%wa celiteppd syapofated: Tagietidusiiths X YBct ed wit h
t ol uene. The aqm@@%ﬂnﬂew}shedwalswnmﬂheafgamemymnepm@t dmtdaMgSD.«.aznd extracted

with DCM The afigRfhsd d]@s\é%nt%&\dﬁdrﬁéﬁ; THelréstdaé @659 Was amrnat ed,
g 2 e"ggpg afifnior el OF @bﬁgﬁ%ﬁ%"‘t‘e“f Sl .U*QA R dded at.
room t enper at urRdreECtipns Ve 6ol '(S“fﬁa“ 69!@“‘2“”’(55}‘?@?1‘9? e g)log (27%) of

1- pi peri di necarlmmstam d, et hyl ester (0.14 nol) and

.................................................. "

N
N3 (CIS)
Intermediate 2 (0.0571 mol) in EtOH (300ml) was hydrogenated at 50°C with Pd/C
(10g) as a catalyst for one night under a 3 bar pressure in a Parr apparatus. After uptake
15  of Hy (leq), the catalyst was filtered through celite, washed with EtOH and the filtrate
was evaporated, yielding 13.4g (93%) of intermediate 3.

B. Preparation of the final compounds

Example Bl
Preparation of compound 1

©/\" l
N«
(8]

i
20 A mixture of intermediate 1 (0.098 mol) and hydrazine, monohydrate (0.22 mol) in
EtOH (350ml) was stirred and refluxed ovemight. The mixture was evaporated, water
was added and extracted with DCM. The organic layer was dried, filtered off and
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CHCl3/MeOH 98.5/1.5). The pure fractions were collected and evaporated. A
25  part (2.5g) of the residue (10.5g, 33.5%) was crystallized from 2-propanol, yielding
1.5g (20.1%) of compound 1, melting point 222°C.



benzyl am ne (0.14 nol) in EtOH (300m ) and the m xture was stirred at room5
tenperature for 6 hours. A solution of sodium hydroborate (5.3g) in EtCH
(150m) was added and the m xture was stirred at roomtenperature for 18
hours. The m xture was hydrolized with water, filtered through celite and
evaporated. The residue was taken up in DCM and washed with water. The
organic | ayer was separated, dried (MgS®), filtered and the sol vent was
evaporated. The residue (38.5g) was purified by colum 10 chronat ography
over silica gel (20-45m (eluent: cyclohexane/ Et QAc 60/40). The pure
fractions were col Ile ed and the sol vent was evaporated, yielding | Qg (27%
of internedi atEé@%e—gé, Preparation_ of internediate 3, ""AN NH (C'LS)
Intermediate 2 (0.0571 nol) in EtOH (300nml) was hydrogenated at 50C with
Pd/ C (10g) as 2hPrensrasipyeficompound2® ni ght und 3 bar pressure in a Parr
apparatus. After uptake 15 of H2 (I eg¥s talyst was filtered through
celite, washed with E10H and the filtrate evapor at ed, yielding 13.4g

(939 of 1 nt er Ngh@leor domfdund T @REE A Al AN VAR uGRARA P ycEXanpl ¢ B 1
Preparati pn Lof ﬁg?gguMl N N Eﬁmxtur 0 |%er a.%l . 098 nol) and
hydr azi ne, r?onc}j 52 ISR ABHy Afte uptake 9l e ths calplyst s filtered Ve g ref | uxed
over ni ght. The hfiloand the filizate was gyrppraed dielding 68e (1000l sempaynd2dd extracted with
DCM The or ganihPkgygion veemgsingd, filtered gf f and_Newapor at ed. The resi due
was purified by colum chromat ography e (el uent: CHC13/ MeCH
98.5/1.5). The pure fractions were co cted and ev rated. A 25 part
(2.5g) of the resjdue &10. 59, 33.5% was, créstal | ized from 2-propanol,
yi el ding 1. 5g 42Buef [Griluegphsaumametyllsired1 hpph andrompound 3500y anpl e B2 a)
Pf gPar at i on_of mpdip2duregarB(1§@mi) wagstiredend refuwet] oveonight (fhe mixnr®wa28 nol ) in McOH
(150 Ir(rfl) }Nas h{dﬁ&@&ﬂ&tseﬂmw&negmged. Phe PRUpltat O asTHersd ﬁf@?r?i'&‘i@d, éa{dgéOfC_. | tAf t ter
upt ake o I over yflo an e filtrate
szig I}e&%} 2’6 gog%pgg%?lﬂ%}%g pfc),*pk 3Rloed

was evapor at ed, conmpound 23.

Cv

Example B3

a) Preparation of compound 15 @Awa
r{i Q

o (ENDO) .HBr(1:1)
A mixgure of compound 11 (0.08 mol) in hydrobromic acid 48 % aqueous (40¢ml) was
stirred and refluxed for 30 min. The solvent was evaporated. The residue was stirred in
15  2-propanol (300 ml), filtered off and dried. A part (2 g) of the residue (28 g) was
recrystallized from MeOH. The precipitate was filtered off and dried, yielding 0.8 g
(40%) of compound 15, isolated as a hydrobromic acid salt, melting point >299°C.

b) Preparation of compound 3
| w )
{ N Dai
e

.C4H404. H0
A mixture of 4-fluoro-y-(4-fluorophenyl)- benzenebutanal (0.045 mol), compound 15
(0.045 mol) and potassium acetate (6 g) in MeOH (250 ml) was hydrogenated,

20  ovemnight at 50°C, with Pd/C 10% (3 g) as a catalyst in the presence of thiophene 4%
solution (1 ml). After uptake of H; (1 equiv), the catalyst was filtered off and the
filtrate was evaporated. The residue was dissolved in DCM. The organic solution was
washed with aqueous ammonia, dried (MgSOy), filtered and the solvent was

(ENDO)



klpFepazati pg, & compounds oN ~k~ P A m xture of

[ (4-fl uorophenoxy) net hyl ] - ooxxi rrane(o011 not)and conpound 23 (0.01 nol) in
2-propanol (150 m) was stirred and refl uxed overnight. The m xture was
cooled with stirring and crystallized. The precipitate was filtered off and
dried, yielding 10 2.4g (60.3% of conpound 2, nelting point 226.9C.

Exanpl e B3 a)Prgp_ar~tiono(com pound_153® (BNDO).HBr (1:1) A m xture of
conmpound 11 (0.08 nmol) in hydrobromic acid 48 % aqueous (40Q m ) was

stirred and r efevapoetd fThe reSiduervwas purified bp allunerthrowawgrepgpesralliedgel The resi due was

tSL irred ijn (12 8(21[16?1\5 wp!eoi{a@/@) }trilxédesﬁeuhfa@e@dve&fcfou&&g m@trth@mvem:a@rt (2 g) of
e residue [ e | e was
bl Son BT B euBB 1 B Bl BBl

filtered off and g i solated as a
hydr obr oni ¢ aC|°6“V§§‘?dtmt°H’éI@)r2r1‘§“e|561l%t aCB‘ZSQ'Q@: 1). The pregipifgigrees filigredsif @8 npound, .
rni { N F ( BND@ried, ylckiiig @9.g (60%%) of campoindr3emelfingdpofnt L64OCy - (4-f | uor ophenyl ) -
benzenebut anal (0.045 not), conmpound 15 (0.045 nol) and potassium acetate
(6 g in MOH (250 m) was hydrogenated, 20 overnight at 50C, with Pd/C 10%
(3 g) as a cat dxgmpleBé the presence of th|o hene 4% solution (1 m). After
_________________________________________ ered off and the filtrate was
evaporated. The residue was di ssol vee The organl c solution was
washed with aqueous amonia, dried (MSH), sol vent was
-30- evaporated. The residue was purified by CS 8@&&'@%%@ aphy over
silica gel (elAmixure gdchvpm@H ©@@23nol) MideQkbd flnaiwdshydrogenried wirR/G ol | ect ed

and the sol vent1owasy) acyapokek: SEC, ,aeftdaa;stﬂ@fﬂ)(l@f) theh@raly@Siagifierddb®0, 78%) was

di ssol ved iy 2- 05 QP AR wADE apdr Y E&E fﬁfﬁm&@@ué@ gZI'OB%?@&Qﬂ'scme acid salt
(:1). The rec |tate i r.i ’ 60% of
oy, P ?‘R C%ﬁf‘eé@mt Y 'bF “eﬁ‘o’é&ClE’F tﬂ%ﬁr{g’f‘lz g‘f"?’corrgm(md g
yleldmg 0. 7g (37.2%) of compound 4, mc]tmg point 264.9°C.

conpound 3, nelt

Examp]e BS

15 pAcetic acid, anhydride (0.00523 mol) was added dropwise at room tempgrature to a ~«
mixture of compound 4 (0.00436 mol) and TEA (0.00872 mol) in DCM (10ml). The
mixture was stitred at room temperature for 2 hours and poured out into ice water,
DCM was added. The mixture was acidified with HC] 1N and extracted with DCM.
The organic layer was separated, basified with potassium carbonate 10%, dried
20 (MgSO0y), filtered and the solvent was evaporated. The residue (1g, 85%) was
crystallized from acetonitrile. The precipitate was filtered off and dried in vacuo,
yielding 0.88g (75%) of compound 5, melting point 222°C.

plc B6

25  Isocyanatotrimethyl- silane (0.00523 mol) was added dropwise at room temperature to
a mixture of compound 4 (0.00436 mol) in DCM (20ml). The mixture was stirred at



HN . C4H404 (2:1) .1120 (2:1) A mxture of conpound 1 (0.028 nol) in MOH
(150nl) was hydrogenated with Pd/C 10% (2g) as a catalyst at 50C. After

upt ake of H2 (leq), the catalyst was filtered off { 10 and the filtrate was
evaporated. /A part (1.5g) of the residue (6.8g, 100% was dissolved in

2- propanol and converted into the (E)-2-butenedioic acid salt (2:1) in
2-propanol, vyielding 0.7g (37.2% of cdmrpound 4, nelting point 264.9C
Exanpl e B5 H Peeper--ation-.p( npound 5 ¢ NJJJ 15 acetic acid, anhydride
(0. 00523 nol) \R%?é“t%ﬁé%&“ﬁf%%ﬁ?”?e%“’ﬂ%Wﬁ%eé’ﬁﬁ?éﬁteét“ﬂrdé’nﬁsé e esidgegrae of
conpound 4 (0. Gk inwhrn MeH. Mhé\preGpiQGEvaR filmpéd)off and Biedlif d40adl The The m xture

was stirred at résﬂemotsgrm%aswﬁntprn M’edipéﬁﬁﬁcﬁf“ih@ﬁﬁ{u%ﬁ%nddnihg ice water.
DCM was added. The. m Xt ur vaa,,g%%g i ed \%?hh Iagl ég?[’fdrﬁexu ted with DCM
The organic | afSr Pl Sagraety ’Ff’?cg?i 1§ Ut §8%; 05’5‘?“5 ate 10%
dried 20 (MJSOMelting peipteddtiCand the sol vent was evaporated. The residue (1g,
85% was crystallized fromacetonitrile. The precipitate was filtered off

and dried in vacua, ielding 0.88g (75% of conpound 5, nelting point 222C.
Exanpl e B6 Prer co- -, u, d6Ho 925 | socyanatotri met hyl - sil ane
(0.00523 nol ) Beparatitneficahpoyndi’se at roomte ture to a mxture of
conpound 4 (0.00436 nol) in DCM (20ml) ture was stirred at -31- room
tenperature for 2 hours. The sol vent W ated till dryness The

T et M A BTl LSS e gEe0 off and

m xture was st icitPeate (G9ps m r“ééml( Qpd ‘W&%““Fii p78TCtgr %)‘E)qursa?ﬂﬂleébrPP'é in vacuo,
yi el di ng 0.%5¢g opdBddce vhtecandpxstarted Bith BOAR | The prganiolayer was30p@Rd, drigk anpl e B7
F(C e_par al j on ofpvgs0;§ @itered ahdlthe solvent was evaporated till dryness. The residue (6.1g) was
purified by column chromatography over silica gel (15-40 pm) (eluent:
DCM/MeOH/NH,OH 98/2/0.1). The pure fractions were collected and the solvent was
evaporated. The residue was taken up in MeOH. The precipitate was filtered off and
15  dried, yielding 0.33g (10%) of compound 7, melting point 259°C.

Example B8
H

Preparation of compound 8 OJ\*ES’
E
HZN/\,N

A mixture of compound 7 (0.0027 mol) in MeOH/NHj; 7N (30ml) was hydrogenated
under a 3 bar pressure for 24 hours with raney nickel (0.73g) as a catalyst. After uptake
20  of H, (2 equiv), the catalyst was filtered through celite and the filtrate was evaporated.
The residue (0.48g) was purified by column chromatography over silica gel (15-40 um)
( (eluent: DCM/MeOH/NH,OH 85/14/1 to 83/15/2). The pure fractions were collected
and the solvent was evaporated. The residue was crystallized from diethyl ether. The
precipitate was filtered off and dried, yielding 0.3g (40.5%) of compound 8, melting
25 point 202°C,

Example B9

a) Preparation of compound 17 ¥ “
g .

N




~N'/ A m xture of compound 4 (0.013 nol), chloro- acetonitrile (0.014 nol)
and sodium carbonate (0.065 nol) in DVF (150nml) was stirred at 70C for 3
hours, cool ed, poured 10 out into ice water and extracted with Et OAc. The
organi c | ayer was separated, dried (MgSO4), filtered and the sol vent was
evaporated till dryness. The residue (6.1g) was purified by colum

chr omat ogr aphy over silica gel (15-40 rp2-(eluent: DCM MeOH NH4CH 98/2/0.1).
The pure fractions were collected and the solvent was evaporated. The

resi due was takeRixtys qf A.4iicblqroptithdlazine693nelh feipoRdinetarbonisiiled of f and 15 dri ed,
yi el di ng 0. 339 nfch6firoctlorizie (AEG frehl) nd svdiuinicirgonar@i(01301 2mYGE DMEXHtm)e B8 | ;

o) 21 Noord N SREARAE 18 ok poud Mol e R B & Tor 24
hours with rane e?fig%“@f’ye( b ) - 9%&*?%%{’3“%%3036&8&28&% of Hz (2
equi v), the catsalvepswasgyaporatep if deygess-Hhetegifned tie) ves punfipdibiieolpnt t r at e was
evapor at ed. Thehomatogtaphy OCer 4i8cp) gelN@s-4p i) Elnatt DM/AMDHIPS/ 2L Mhepad ogr aphy over
silica gel (15400 weré &Jt@8H and REMINRQAs DS G B Hetli Y, 83)4p/ 2). The pure

S5g 6l
fractions were coll e‘ﬁ_led and the sol vent was evaporat ggé The resi due was
crystallized fri8YPethyl ether. The precipifjate was filtered off and

dried, vyi el di ng)Bremgptionsf cgmpousd 1&onpound 8, ing 25 point 202C. Exanple
B9 B9 | ci a) Preparation of corArpound- A m xture of

1, 4-di chl or opht hal azi ne (0.05 nol), 48%:3: dhkgecar bonitrile,

monohydrochl oride (0.045 not) and sodi Um carbonate 80.301 mot) in DMWF
(100nm ) was stARixBE ofcommpr ¥7dP.0%t mel) and sodian acetete (A6 mab én 4oetis 2gidt er and
extract ed W h (EnfDAgas stirfdd@ndnefjaued for R ayues. Theass]vare pay evbiehtedwidisiaekswi t h wat er
dri _eg ( N?%Oflg . Thé feﬁi@ﬁe@?_s?aﬂ&ﬂph@w?ccﬁﬂe%ﬁ%e%bﬁﬁ@@ﬁﬁ@o@a@sﬂm éa%rbo@{té/nelss-( 23h25
resi due g | Y, colu r a oyver ica ge -
m (el uent: Dcﬁlﬁé%wgiqﬁﬁ%’ﬁd hv?;}eme%?3@?&%%%5’%?%”(%&%@%38{:and t he

sol vent was ev&pBPREE, meliag AR gO37C5g (61.1% of conpound 17.

H

Preparation of compound 9 M
N
HN

15 A mixture of compound 18 (0.016 mol) in MeOH/NH; 7N (150ml) was hydrogenated
at room temperature under a 3 bar pressure for 18 hours with raney nickel (4.2g) as a
catalyst. After uptake of Hj (2 equiv), the catalyst was f_‘;jl"tered through celite and the
filtrate was evaporated till dryness. The residue (5.3g) was purified by column
chromatography over silica gel (15-40 pm) (eluent: DCM/MeOH/NH,OH 88/12/1).

20  The pure fractions were collected and the solvent was evaporated. The residue was
crystallized from DIPE. The precipitate was filtered off and dried, yielding: 2.8g
(67.7%) of compound 9, melting point 182°C,

Example B10

............................................

Py Oi ]1, Cl
b
(CIS)

25 A mixture of 1,4-dichlorophthalazine (0.00502 mol), intermediate 3 (0.00452 mol) and
sodium carbonate (0.01004 mol) in DMF (15ml) was stirred at 130°C for 5 hours,
brought to room temperature, poured out into ice water and extracted with DCM. The



bl Pieparatipn of com poun4-11 A m xture of conpound 17 (0.024 not) and

sodi um acetate (0.036 not) in acetic acid 10 (77m ) was stirred and
refluxed for 2 hours. The solvent was evaporated till dryness. The residue
was taken up in water. The mixture was basified with potassi um carbonate
solid. DCM was added. A solid was filtered off and dried, yielding 4.67g
(7699 of conpound 18, nelting point 253 Prepazation of cpnmpound 9 au o aV
VN 15 A mi xture of conpound 18 (0.016 nol) in McOH/ NH3 7N (150ml) was

hydr ogenat ed  &feapie BHerivehisparaed, weshed ity wager, BiriplMeSPdsftltered afdthe 18 hours with
raney ni ckel (4oldg) wasvaporaalThb yesitive (ARg)avas pipifiakiey fumndhioategiaphy) , t he

c ?ty ﬁlegit vas 1; iggélr%li@adgft (1596 B )EfRri: tﬁ:wmomq%gﬁgbhmtts 8Y/P550. B\éﬂQOLst gseﬁ Ny
1T o el |15 PH6 TaHPH iR b ity PR D e B ot o

fracti ons wer e wabtrysatlized frem acetopitrile wid isthyl afher; The/pprinitate &ds filmd off@sd due was
crystallized fraesibhviimo, yiEhﬁlgW)Be@(lﬁ%D éftcBmpsd fg tiengesbiefigicend dried,

yi el ding: 2.8gy £ f% gpgund 9, melti poi nt 182C. Exanple B 10
a) ~f epaSat ~on 0 ﬁg%mrrrapoucr’l Tﬁ&ol ~ ~~D _H (Cis) 25 A mixture of

1, 4- di chl or opht hal azi ne (0. 00502 not), ipke e 3 (0.00452 nol) and
SOdI um car bonate (0.01004 not) in DVP (15nd s&tirred at 130C for 5
hours, brought to nmom tenperature, poured OutH | .ce water and extracted
with DCM The _33 organi c | ayer was separated, wastied with water, dried
(MgSO4), fi |t ererdixairopf copapourdolo\(@PR87 walb a jom acetatp. (0.91306 mebinagetic( 1. 2g) was
purified by colaidomhvassined imiielaxed ey hotifs] The solgal wds tepdfitd ) (el uent :

DCM MeCHI NHLOM%,%AQ/%CE]&C%%J;%%OM) wam&ed Fmé ﬁlxtuﬁ'@x%s's@r% aHere collected
and the sol yent s ev s crystallized

from acet onit ri'y Ll Og'iaﬁlaﬁ'e" ?fﬂ“’ﬁ?‘mﬁ%’g‘ PP S J ?’gpgwwﬁggéfj ered of f and
dried in vacuo ml’}‘}“élwéﬁ ‘P?@'flﬂi‘gﬁgdﬂ(“%%ﬂ@f Q@é‘ﬁbﬁﬂﬁ&faf@dw%lz’?b%ﬁhepm nt 161C. bl
Prep~ragon of ofgayiolape wad @parated, washed with water, dried (MgSO,), filtered and the

solvent was evaporated. The residue was purified by colummn chromatography over
“silica gel (15-40 um) (eluent: DCM/MeOH 97.5/2.5). The desired fractions were
15  collected and the solvent was evaporated. The residue (1.4g, 40%)was crystallized from
diethyl ether. The precipitate was filtered off and dried in vacuo, yielding 0.95g (27%)
of compound 16, melting point 140°C.

H

HN 11'"
bt
CIS

A mixture of compound 16 (0.00492 mol) in HCI 12N (50ml) was stirred and refluxed
overnight and then brought to room temperature. The solvent was evaporated till
( 20  dryness. The residue was taken up in EtOAc. The mixture was basified with potassium
) carbonate 10% and extracted with EtOAc and a small amount of EtOH. The organic
layer was separated, dried (MgSO,), filtered and the solvent was evaporated. The
residue was taken up in acetonitrile. The precipitate was filtered off and dried in vacuo,
yielding 1.29g (79%) of compound 10, melting point 238°C.
25



(AS) A mxture of conpound 19 (0.0087 nol) and sodi um acetate (0.01306
nmol) in acetic acid (40m) was stirred and refluxed for 4 hours. The

sol vent was evaporated till r- dryness. Hydrochloric acid 10% (40nl) was
added. The mi xture was stirred and 10 refluxed for 1 hour and then brought
to roomtenperature. DCM was added. The m xture was basified with diluted
NHAOH sol ution and extracted wwth DCM -Be organic |ayer was separated,
washed with water, dried (MgSO4), filtered and the solvent was evaporated.
The residue wasEssmpleBlbd by col um chromatoraphy over silica gel (15-40 m
(el uent: DCM Nefifirepatatimh2f compouhid@4 desi redz s\ were 15 col |l ected and the
sol vent was evaporated. The residue (1 4 n crystallized from

di ethyl ether. The precipitate was fil tered of ?‘. d d i n vacuo, Yyielding
0.95g9 (27%9 of conpound 16, neltin oi nt 140C. c)( aragan of conpound
10 a - |, N'1 &mixtuorpoff-sming-&azgbicye U paiang-8-cirboxytici i, #g Yester0.29C1 12N (50m)
was stirred andméladichibrophtiflizitie 25 Mol knt bedfunbafbagdd (026 moh @rDNB per at ur e.

The sol vent was 660’1@3Wa§§§§df0{'“60u%% V@%ﬁémcm?mfx 94-;%06 ; ;Ag.gg up in

Et OAc. The xture was extracted

S a
with Et OAc and ¥ DHayaer s BntiPiETe e @H@a‘?‘fﬁ’c‘”“ﬁr 98 par at ed,
dried (MySH), DCMt'ETe@egaaineloluﬂQewsméMgS@a)sﬁMpmmSIhVeanWpe resi due was
taken up in acedvapvrdidd TiR residnewiy eBtaPizéddion 24F6pahs IDIEE. G¥e prtdipiaRavagr i €d in

vacuo, yieldi “ﬂlmﬂm%&%é&%ﬁ@ lc@({mgc(;g q dpodfbhi ng poi nt 238C. 25 -34

Exanple B 11 a) eratlo ci_ (ENDO) A mixture of
3- am no- 8- azabi Wﬁp% ?"?f‘i 'Qﬁg car & | d, ethyl ester (0.25

mol ), 1, 4di chl or opht hal azi ne (0.25 nof) and | Um car bonat e (0.25 mol) in
(600 M) was stirred for 4 hours at 1300 oTheaNma)ctlon m xture was

cool ed and pour ﬁqjm:éurgUftcohuB&ﬂd $R{096 mol) A BEEH aRtAAbD §6 WRH inf debcgligd of f. washed
W th water, 16 he&O(Sj mB s\{lrred anH refluxed for 5 hours. The solvent was evaporated.
Hydrochloric acid 10% (800 ml) was added to the residue and the reaction mixture was
stirred and refluxed for 1 hour, then cooled to room temperature and the resulting
precipitate was filtered off, washed with water, then dried. A part (4 g) of the residue
(30g) was crystallized from 2-propanol. The precipitate was filtered off and dried,
15  yielding 2.5 g (34%) of compound 11, melting point 218.6°C.

Example B12

Preparation of compound 12 Y?
N\

c, HCI (1:2) .H20 (1:1)
A mixture of 1,4-dichlorophthalazine (0.13 mol), 1-(phenylmethyl)- 3-pyrrolidinamine
(0.12 mol) and sodium carbonate (0.26 mol) in DMF (150ml) was stirred under N; at

( 20  130°C for 4 hours. The mixture was cooled, poured into ice and extracted with DCM.
The organic layer was washed with a saturated NaCl solution, dried (MgSOy,), filtered
off and evaporated. The residue was purified by column chromatography over silica gel
(eluent : DCM/MeOH 100/0 to 97/3). The pure fractions were collected and
evaporated. A part of the residue (38g, 93.5%) was dissolved in 2-propanol and

25  converted into the hydrochloric acid salt (1:2) in 2-propanol, yielding 2.43g of

compound 12, melting point 171.8°C.




DCM The organic solution was dried (MgSO4), filtered and the sol vent was
evaporated. The residue was crystallized from 2-propanol /DI PE. The
precipitate was filtered off and dried, yielding 65 g (72% of conmpound 24.
bl Pl eparation of conpound,|ll /~ n o (ENDO) A m xture of conpound 24 (0.16
nol ) and sodium acetate (0.16 nmol) in acetic acid 10 (800 m) was stirred
and refluxed for 5 hours. The sol vent wss evaporated. Hydrochloric acid 10%
(800 M) was added to the residue and the reaction mxture was stirred and
refluxed for 1BszmpleB¥3hen cooled to roomtenperature and the resulting

preci pi tate waPrdpirhiionbLcbn@bind 19ashed with water, epodried. A part (4 g) of
the residue (30g) was crystallized framol-RLELAQO The precipitate was
filtered off and dried, 15 yielding 2 g (34% o mpound 11, nelting

poi nt 218.6C. Exanple B 12 Prgparatfon of cgmapund 1 C(EN

cl.HA (1:2) . 112Ckhiktute)of 1-£3-¢chilocopropex Yf4-fluprb- blingdné :02H hivh) lompouné 23 ©.023 nol ),

1- I( ;)heny ID%t ?Sj/-ln)o% and mmmbxwha@g@mmon ﬁ%whi(twm;h) \X%@dn&qdﬁdjc}f]&qmo n ?L e (0. t26
no in was_stirre nder at . or urs. e mxture
was cool ed, poﬁtgee'c']'}xlmﬁ %asjicg(’eled;?nodl r%)‘(’?? lac%?Né‘E‘f’ wdfzf%d &fﬁ/ﬁci aﬁ%'e%?gzé”‘ril P ayer was
washed withSa $%bihePieipiigiecyas Slered ofband crptallizgd firpy SOH. The precipitalg wanf f -~ and
evapor at ed. Thdilterebsoffiand disisat HAPCi Theeddidby/(2d @) wasnonybrtedimd thg hydodellover silica
gel  (eluent : 5&MiNEOHh 20Rbho!. EhSrdeibitate WRErIRI SFlahPRish@Ramver e col | ect ed
and evaporat ed,, & Bk pdle, hC LERIAE: 300 Rlpailee BSa sl SAAYER | 1

2- pr opanol and % converFT'e, into the ycfrochfngrlc %l% Sath %/ ’2) in
2-propanol , vyi of emrers 13,3p5ltie polgid3p8nd 12, mel ting point 171.8C. - 35-
Exanpl e B 1® Preparation of cpnmgound,|3 N HCl (1:1) A m xture of

1(—(3-ch| oroprogoxm%-fl uoro- benzene (0.025 nol), conpound 23 (0.02 nol)
and sodi um car .06 nmol) in DVF (150m) was stirred at 60C for 12h.

2) Preparation of compound 20 ~ "Q Y o
¥

. 'O'N+§0
A mixture of 1,4-dichloro-6-nitro- phthalazine (0.0557 mol), 4-amino-1-
piperidinecarboxylic acid, ethyl ester (0.0501 mol) and sodium carbonate (0.0836 mol)
in DMF (150m]) was stirred at 130°C overnight and then brought to room temperature.
15  The solvent was evaporated till di'yness. The residue was taken up in DCM. The
mixture was poured out into ice water and extracted with DCM. The organic layer was
separated, washed with water, dried (MgSOy), filtered and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (20-45 pm)
(eluent: DCM/MeOQH/NH,OH 98/2/0.4). The pure fractions were collected and the
20  solvent was evaporated. The residue (6.5g) was crystallized from diethyl ether. The

‘ recipitate was filtered off and dried in vacuo, yielding 6.2g (29%) of compound 20,
( precip p
; melting point 199°C.
b) Preparation of compound 21 /\oi ’O\ R0
H
o™

A mixture of compound 20 (0.0155 mol) and sodium acetate (0.0233 mol) in acetic
acid (50ml) was stirred and refluxed for 3 hours. The solvent was evaporated till

25  dryness. Hydrochloric acid 10% (50ml) was added. The mixture was stirred and
refluxed for 1 hour, brought to room temperature, poured out into ice water, basified



The m xture was cool ed, poured into ice water, acidified with HCO and
neutralized with 5 NH3. The precipitate was filtered off and crystallized
from MeOH. The precipitate was filtered off and dried at 60C. The residue
(2.1g) was converted into the hydrochloric acid salt (1:1) in 2-propanol.
The precipitate was filtered off and washed with 2- propanol and DI'PE. The
residue was dried at roomtenperature, y4elding 1.2g (14.4% of conpound
13, nelting point 227.6C. 10 Exanple B 14 aZ PEeparaamm of conmpound 20 "' /~
~~~'c ~ tl| N, with agodkettiaet MHROH koldtjod ali satiedOTiee-hecipititt @as filltebatfazi ne (0. 0557

mol ), 4-am no- | gasRiRRR Wilel) GEAEDRHYS-bibpaitrle dnd G binG Shdriel thAa3l mol ) and
sodi um car bonatel‘%io.é)%g%%oké in e&lSOrﬁlQ ggacf/ stirred at 130C over ni ght
and then brought“t®%¥ ShPETe e PRia 2885 ent was evaporated till
dryness. The r exPmpasationel compaunddd i n ThE i xture was poured out into
ice water and extracted with DCM TheDﬁz;a { ayer was separated, washed
with water, dried (MgS™4), filtered and thé vent was evaporated. The
resi due was purified by columm chronat ograph ~Qver silica gel (20-45 m

(el uent: DCM MeCH NH4 98/2[0.4). The pure fractiQns were collected and the
20 sol vent was ‘THIBT Yrcagpou @@é%f“ﬂﬁﬁ”’(’ PWCMQI@?QQQ@WFSZ‘E‘FdHom di et hyl
ether. The Yr ewd piluxed evenmght finid trevghtdo 1061h tempekatire B splment wasewaposated| di ng 6. 29
(29% of conpoundirg@ss. THeBdsidud gasifletp in WROH ahd EOIE PR mkiuRwaobtirg@npound 21, ~

i) in acet étﬂéﬁfﬁg%ﬁﬁg“é&g‘g@?@ﬁﬁ%ééiﬂﬁ@? PR sReREY L ARRAL® 00

sol vent was evagordinedoinf $90°C. o5 dryness. Hydrochloric acid 10% (50m ) was
added. The m xtdPeepaxation of jompeuwdddtd r xaqd~Fbr 1 hour, brought to room
tlenperature, poured out into ice wate N ed -36- with a concentrated

OH solution and stirred. The precipitat s filtered off, washed with
wat er, washed wi th 2-propanone and di et hyl @t hgf @Hgl%bi(ﬁﬁ in vacuo,
2

yrelding 5.39 (9374 p@bied BIRGN D Sixtite of Tohioui2R0 bik14 265  MeoH (3om)

10  and THF (30ml). Raney nickel (2g) was added portionwise. N; was bubbled through
the mixture. The mixture was hydrogenated at room temperature under 3 bar pressure
for 2 hours. After uptake of Hj (3 equiv), the catalyst was filtered through celite,
washed with DCM and MeOH and the filtrate was evaporated till dryness. The residue
was taken up in MeOH and EtOH. The precipitate was filtered off and dried in vacuo.

15  The residlie was taken up in warm MeOH. The precipitate was filtered off and driéd in
vacuo, yiéiding 0.47g (24%) of compound 14, melting point >300°C.

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

L .

Co. No. 1; Ex. [B1]; mp. 222°C Co. No.2; Ex. [B2]; mp. 226.9°C

20
Table F-1




p), tgardtxpn of ppl}}pound 2z, 0--0 A mxture of conpound 21 (0.11 nol) in
hydrochloric acid I ON (100m) was stirred 5 and refluxed overni ght and
brought to roomtenperature. The solvent was evaporated till dryness. The
resi due was taken up in MeOH and EtOH. The m xture was stiffed. The
precipitate was filtered off and dried in vacuo, yielding 3.59 (98% of
conpound 22, nelting point 300C. a~ rré&flaravon Qe gonpegnd. A4, HC (1:1)
.H20 (1:1) N2 was—bubbledthrough—a—m-xtyre—of—conpound—22(0-006%4 nol) in
MeCH (30m) 10 and TRE (30 Raney ni ¢kel (2g) was agld%d port| owvi se. N2
was bubbl ed throug ' The m xture was_hydr gnat ed at foom

t enper at ure under or 2 hours. Af pe of H2 {3 equiv),
the catal yst wgs filtep ough celite vvashed with DeM and MeOH and the
filtrate was eya e t T e 1 MLOH and
Et OH. The precijp (’EI‘QE’% %é}s( ?’( F%f?x af Hbgﬁ‘édifzrﬁg ? %t@xtlj(ﬁ esi due
was taken up irpmh@aﬂ.ﬂﬁ_&eww&&}wddNi n
vacuo, yielding 0.47g (24% pﬁ onpound 14, nelting poi 2300C. Table F-1
lists the conpgunds t hat epared ag¢cording to t he aboye

Exanpl es. 20 Table F-1 L1 Bx. 11 mp. 22 " RoJ2; Ex. [B2]; mp.
226.9C -37 }L NO ( /g~¢ I~/ ~1" TNHT F [HN-(' F . {4Ha04 H20; (ENDD); Co.
No.3; Ex. .1/2 1.4C m. A

264.9CH No

04%94\1 g‘fixh[’ﬁ% mgOZZZ%) 4

btio. 1‘455%] Ex. []id?,‘fﬂlp >83d8c 16

,N

0
1

s

Ofé
HZN/\/N

Co. No. 7; Ex. [B7]; mp. 259°C

Co. No. 8; Ex. [B8]; mp. 202°C

H
N.

7 HJ%

(CIS); Co. No. 10; Ex. [B10]; mp. 238°C

N
SRV
) Mo

(ENDO); Co. No. 11; Ex. [B11]; mp.
218.6°C

.2 HC1 .H;0; Co. No. 12; Ex. [B12]; mp.
171.8°C

o g

H
HNO\ N’N O
I :
N
H
HN

.HCI; Co. No. 13; Ex. [B13]; mp. 227.6°C

HC! .H;0; Co. No. 14; Ex. [B14]; mp.
>300°C

“Ep

H

Ninf %

HBr; (ENDOQ); Co. No. 15; Ex. [B3]; mp.

(CIS); Co. No. 16; Ex. [B10]; mp. 140°C

>299°C




0. No. 5; Ex. [B51; mp. 222C Co. No. 6; Ex. [B6]; mp. >300C NO T NO N
HzNM/ N Co. No. 7; Ex. [B7]; mp. 259C Co. No. 8; Ex. [B81; rap. 202C H ~~I|
N HzTlI WN Co. No. 9; Ex. B9 ; m. 182C (CS); Co. No. 10; Ex. [B10]; mp.
238C ~ N~NV N, N (ENDO); Co. No. 11; Ex. [B11]; np. .2 HCLl.H20; Co. No. 12;
Ex. [B12]; nmp. 218.6C 171.8CH-6 N O H2N ;d; Co. No. 13; Ex. [B13];

. 227.6C HCl .H20; Co. No. 14; Ex. [B384]; np. >300C L1J , 7 N HN H .HBr;
(ENDO); Co. No—15+—Ex—{B3} —Ap—(LCH-S)—Co—No—16; B[ BLO} 140C
>299C -38 N | ;°/ App. 23; Ex| [B2] Co. No.yIy; Ex. 9 NH Co. No.
18; Ex. [B91; No. 19;| Ex. [B10]; 61C om|~H 01~ C
0 Co. No. 24; ; Ex. [ B 14]; 19 H Co. No. 21; Ex.
[B 14]; 286 Zy T m 300C, Mo, 17; Ex. [B]

/\j\ B Cl

Co. No. 18; Ex. [B9]; mp. 253°C

CIS; Co. No. 19; Ex. [B10]; mp. 161°C

RESrae

X .

Ao -

QX Z
™%

Co. No. 24; Ex. [B11]

Co. No. 20; Ex. [B14}; mp. 199°C

/\OiQN A

-o'“go

mo\nfg

-

Co. No. 21; Ex. [B14}; mp. 286°C

Co. No. 22; Ex. [B14]; mp. 300°C

i Ney 0

H

R0
H N”
o\/t,%
ID/ ¥ 8

L e
Co. No. 25; Ex. [B1]; mp. 228.4°C

Co. No. 26; Ex. [B2]; mp. 214.6°C

[S-(R*,5%)); Co. No. 27 ; Ex. [B2]; mp.
232.7°C

HCI; [S-(R*,5*)]; Co. No. 28; Ex. [B2]

JOI

5

.2 HCI; Co. No. 29; Ex. [B3]

Co. No. 30; Ex. [B3]; mp. 163.7°C




H Co. NO 25; EX.

232.7C MI, N f/

—r—e s
oW
EEB,\'

N033Ex

25
)

gERTom
-
P'e_G
l—|§Z~.'.

[BI]; mp. 228.4C Co. No. 26; Ex. [B2]; mp. 214.6C
Co. No. 27 ; Ex. [B2]; np. HC; [S-(R*,S*)]; Co. No. 28; Ex.
| LN~ NN H .2 HCO; Co. No. 29; Ex. B3] Co. No. 30; Ex.
. 163.7C -39- " [{HOOCN rNHT7~jvd 1.~/A N ~ NN Co. No. 31;
mp. 177C Co. No. 32; Ex. [B71; mp. 230C HN .[ NHx HIl 01 HN NON
[B8]; m p. 25oc 2-33Br; Co. No. 34; Ex. [B 10
— 35— {Bl(}]; AP 10C-2 um; Co—Neo QR S35
Wi . 211CL. H20; Co. No 3f: Ex. [BIQ; rrff) 240C Co.
218C H{J~ H O 8\Jol ~ ~ ~~ tft~ x | ~Haw.2 HO HzO
np. >260C 2 %Co. No. #0; Ex. [B10ls . Jnp. 260C N
N
H;N/O N
NH

Co. No. 31; Ex. [B4]; mp. 177°C

Co. No. 32; Ex. [B7]; mp. 230°C

Nos
o§!

o)

H
ﬁIW;E
HN. N\N o

H

Co. No. 33; Ex. [B8}; mp. 250°C

.2 HBr; Co. No. 34; Ex. [B10]

H

r@é
H

R
i
O

(TRANS); Co. No. 35; Ex. [B10]; mp.
110°C

2 HCI; Co. No. 36; Ex. [B10]; mp. 248°C

H
H{l/\ g ’
N

3

.2HCI1 .H,0; Co. No 37; Ex. [B10]; mp.

Co. No. 38; Ex. [B10]; mp. 218°C

Lk,

.2 HC1 .H,0; Co. No. 39; Ex. [B10]; mp.

>260°C

.2 HCI; Co. No. 40; Ex. [B10]; mp. 260°C

Oﬂ

v
(f iNH

O

H
N
H
N\/\N%
©\/(\j :
N.

.2 HBr; Co. No. 41; Ex, [B10]

Co. No. 42; Ex. [B11]; mp. 194°C




N-\N .2 HBr, Co. No. 41; Ex. [B10] Co. No. 42; Ex. [B 11]; mp. 194C -40- 14
OH Co. No. 43; Ex. [Bll]; np. 227C Call404; Co. No. 44: Ex. [Bl1l]; np.
207.8C N O O N.NH Co. No. 45; Ex. [B 111; np. 205C .HCl .H20; Co. No. 46;
Ex. [B11]; top. 253.1 CH NOHCo. No. 47; Ex. BIll; mp. 182C Co. No.
48 Ex. [1311 NO OH N .2 Ca204; Co. No. 49; Ex. [B 11]: np. 131.5C Co.

No. 50; Ex. [1311]; np. 177.9C 1 Il N, #ON p NFl I\ N @ d=T-j@ 1 NI\
Co. No. 51; Exp—Bti 221 16— HCH—Co—MNe—b52—FEx- 11}H—mpy 150. 6C ~
| ONN .HCOl. H2O (‘p\ilg o[ B11]] np. 208. 4000 54 E(. [1311];

mp. 270.8C O DN C@b&k Ex. [EL1]: S
[Bl | ; mp. 224 5c 41 Oy1io, ¥ ~T_oN Ej”

.C4H,04; Co. No. 44; Ex. [B11]; mp.
207.8°C

=

-HC1 .H,0; Co. No. 46; Ex. [B11]; mp.

Co. No. 43; Ex. [B11]; mp. 227°C

Co. No. 45; Ex. [B11]; mp. 205°C

253.1°C
R0 .
¥
N =
XO\H/NO/\ O\cn: H*S
Co. No. 47; Ex. [B11]; mp. 182°C Co. No. 48; Ex. [B11]

,LCWQ T

.2 C;H,04; Co. No. 49; Ex. [B11]; mp.
131.5°C

Shelce SOV v

Co. No. 51; Ex. [B11]; mp. 221.1°C HCI; Co. No. 52; Ex. [B11]; mp. 150.6°C

Spepey O%WK\:D

HCl. H,0; Co. No. 53; Ex. [B11}; mp.
208.4°C

S ~° N<§\/§
0)\5 T bL 5
I

F

Co. No. 55; Ex. [B11]; mp. 170.9°C Co. No. 56; Ex. [B11]; mp. 224.5°C

Co. No. 50; Ex. {B11]; mp. 177.9°C

Co. No. 54; Ex. [B11]; mp. 270.8°C




N . CAH404; Co. No. 57; Ex. [B12]; np. Co. No. 58; Ex. [B12]; np. 168C
190.2C *,~. O ~NH "~/ | NONci .2 HCl.2 H2O, Co. No. 59; Ex. [B 12]:; np.
. C2H204; (ENDO); Co. No. 60; Ex. [B 12]; 234.4Cmp. 178.5C Y I. N 1\N¢c
Cl Co. No. 61; Ex. [B12]; np. 183.5C .HC1.1/2 H20.1/2 C3H80; Co. No. 62;
Ex.[B13 ; mp. 277.7C .2 HCl. H2O Co. No. 63; Ex. [B13]; np. HC; Co. No.
64; Ex. [B13]; np. 288.5C 289.2C ASH NiiN H 2 HCOl.1/2 H2O (E); Co. No.
65; Ex. [B13];.mmp- 225 7ZC (F): Co_ No 66 Fx 1R13]: np 203 1C N O
(~~~~AVA" G0 | HCl. 1/ 2, H2O, Co. No. 67; |Ex. [B13]; rth’c’\Cﬁo No. 68;] Ex.
[B13]; np. 161.9C 218A3C HN~I J ~r T[N N Co. No. Eeao [B13];| m 251.8C

Co. No. 70; EX. [B13] Y. p. >3o 42 N[N, N ~"N N No. 71; Ex. [B13]:
m|. 186.5C JNo. 73; Ex. |[BL3]; m
. [Bl§ 184. 6C N ,

m p. 274.1C Cog. | NVo
p. 203C Co. No. 74;

.C4H404; Co. No. 57; Ex. [B12]; mp.
190.2°C

OWM% | AP

Ct

Co. No. 58; Ex. [B12]; mp. 168°C

.2 HC1.2 H;0; Co. No. 59; Ex. [B12]; mp. {.C:H,04; (ENDO); Co. No. 60; Bx. [B12];
234.4°C mp. 178.5°C

C,A\é’w\w: e

HCI .1/2 H,0 .1/2 C3H;gO; Co. No. 62;
Ex.[B13]; mp. 277.7°C

~R | s
\o/(j\/ ’J‘ F o \O/Q/\/

.2 HCI .H;0; Co. No. 63; Ex. [B13]; mp.
289.2°C

H
LN 0 ‘
H N7 o

2 HC1.1/2 HyO; (E); Co. No. 65; Ex. [B13];
mp. 225.7°C

Co. No. 61; Ex. [B12]; mp. 183.5°C

HCI; Co. No. 64; Ex. {B13]; mp. 288.5°C

oz

(E); Co. No. 66; Ex. [B13]; mp. 203.1°C

"
A0 O/O\/\/\Mfitg
|
Ny o
H

HCl .1/2 Hz0; Co. No. 67; Ex. [B13]; mp.
218.3°C

N0 E ;l\\,
3 ]
Ny /\/N_\_%N NéN
gwé S84

Co. No. 69; Ex. [B13]; mp. 251.8°C Co. No. 70; Ex. [B13]; mp. >300°C

Co. No. 68; Ex. [B13]; mp. 161.9°C




Co. No. 75; Ex. B13]; mp, 202.6C Co. No. 76; Ex. [B 13]; m. 198.8C C d
S5r Co. No. 77; EP156433 Co. No. 78; EP156433 F J+ ~Lf N-/ N N-nN NI
Cl~ ~ Co. No. 79; EP156433 Co. No. 80; EP156433 1 NsNNCI Cp Co. No. 81;
EP156433 Co. No. 82; EP1556643~3~ NIl N 143 1 C N" Co. No. 83; BP156433
Co. No. 84; EP156433 -43- Pharnmacol ogical exanple In vitro Scintillation
Proximty Assay (SPA) for PARP-1 inhibi#ery activity 5 Conpounds of the

pr esent i nvent i-ep—wer-e—t cf ed—in-api-n-vitro assay based on-SRA—technol ogy
(proprietary t A ch) . rlnc e ass
upon the well ¢ for‘i\: eeC|

pol y(ADP-ri bosyl)-at+

ni coti nam de adgleni ne di nucl \lAD) s DP-rl b s onor 1 As

i nducer of PAl -1 egz\/é;@f |cke s 1 r this, 25 ny
of DNA (suppl rh SS ved {n 25 se huf (10

ri bosylation i3 *‘
Tris-HCl, pH ] 4000\1<57 p-1383°Ser uin KFOmeM,EEX( EJLEESISWQ_\IQ 12. 6H20

and 1 mM KCl) ¢ 015whch 50| solu1|on(1 /n Na[Cl ) was
added. After ah inc ’I&g« tlerm nat ed
by adding 1.45|g _Na IIovved ther ation at fpr 15 mn.

The reaction nm xXt@u Ho.WésE;c(mBBahpm%Ke a1d Co. No. 76; Ex. [B13]; mp. 198. 8°C

o SN d

Co. No. 77, EP156433 Co. No. 78; EP156433
F O
"JI N\J/\Ng “‘\7\\«
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dialysed at 4 C for respectively 1.5 and 2 hours against 1.5 1 of 0.2 M
KCl, and twice against 1.5 1 of 0.01 MKCI for 1.5 and 2 h respectively.
The m xture was aliquoted 20 and stored at -20 C. Hi stones (1 ng/m, type
[1-A, supplier: Sigm) were biotinylated using the biotinylation kit of
Amer sham and stored aliquoted at - 20 C. A stock solution of 100 ng/m SPA
poly(vi nyl toluene) (PVT) beads (suppligs: Amersham) was nade in PBS. A
stock solution of [3H -NAD+ was nmade by adding 120 Al of [3H - NAD+ (0.1
nCi/m, supplier: NEN) to 6 m incubation buffer (50 nM Tris/HO, pH 8; 25
0.2 M DIT, 4 rHvhdvigedidzical ehemspdd uti on of 4 mM NAD (supplier: Roche) was nmade
in |ncubat|on buffer (froma 100 mM stock solution in water stored at - 20

Oy The PARP- 1 GE XIRsAS MLAGNPRL IS Do kIR L EGRR VS, 1. €. cl oni ng

and expression DNA. I nformation
concer ni ng the %E‘mdb?fdlieéﬁ“’ﬁe’% BYTEP Kerp testedp apia it pssanbagsdoniSRA| udi ng
literature ref @%M(mwmetas'téammsharﬁha@amhamm)ss Prot dat abase under

primary accessigpridl easﬁ’&}%a%élupoﬁu@wenxd@m@d §P§ﬁe@ﬂ&5gy f8f\ie RNinoaPA beads
were m xed and pre- (f‘B? g,gs g{ﬁmo ?l%%gmgm% pmte&nﬁ %Elggnesalfg‘ure PARP-1 enzyne

(concentration WB d DNA and the
m xture was pr &Py th‘ﬁéﬂ“%l““@ﬁ“ %?Ct‘liat@""ﬂﬁ’ula‘fﬂziﬁ%ﬁaé’élgi this

hi st ones/ PVID- S otmmaiids ad@ﬁmﬁnnodeoad&i[’m\ﬂﬂbi) | ADpaibOPNInsol uti on were m xed
and 35 75 Al of this mxture together with 1 | of conpound in DVSO and
25, ul of [3H- %tmép@ﬁﬂfmﬁs oty mibidd BNR AP AU GOA P! Bt €. The

final concentra i ons P§0r the

bi oti nyl at ed hi@¥fferpliersSigya)as figiolvedia 2pyrDNAgs puffers "@ﬁﬂ' PHor the ni cked
DNA and bet weerV.4 0.5 mgnljHogiher$erdrp Albthine FISRAD- 51mMMgC1ﬁ§Irb9m 1 MG tbncubat i on
of the m xtiy e wifh 5621 DNAse salhnd’nC(QHyﬁl&HDQS 8 NCR) was BRied., @&@i inGitubdtig$ t er m nat ed

by, 201 ng, 100 lor nth, %) MG @%an Qﬁ&h&é&%@)&@di@ﬂ o A0AFIA ration 2

mV) and plates were m x gl nent for at |east

15 min. and pl dPHeEr ?‘?‘Q?Fé“f‘é"rﬂrge f?’d W@BWW"I\‘?F I?&PCB?“df or
scintillation clalyedang’ C\qumB@tlwérkﬁ o g hewsagdingtd Sdgm# M K@Jeand tigeut € (cpn) .
For each exper iaghi 1.5 C6RUL01QK KC( f6PN$ &id2iepEARTy. The By s aiotedVSO Wi t hout

conpound) , g b'am?aemué@&d ﬁﬁtog&qp Pﬁﬂ%@%ﬂw%@%%}%@nl R yme or
$

conpound) and Issolved in

DVBO) were run “iS‘H Sﬁ'ﬁﬁ‘i‘y&t“’“ t°fe3§{‘%’8te\jnﬂ @85%? A¥%bed and 10
eventual ly fur tShleiiOItnf 19f} ragfm] W%@mﬂl toluene) RVT) hepdalaerpliercimpdaniisaswer e t est ed
at a made in PBS. A stock solution of [ H]-NAD+ was made by adding 120 pl of [3H]-

NAD* (0.1 mCi/ml, supplier: NEN) to 6 ml incubation buffer (50 mM Tris/HC, pH 8;
25 0.2mM DTT; 4 mM MgCly). 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 Jot 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 ul of compound in DMSO and 25 ul of H-
NAD* was added per well into a 96-well microtiterplate. The final concentrations in the
incubation mixture were 2 pg/ml for the biotinylated histones, 2 mg/ml for the PVT-
SPA beads, 2 ug/ml for the nicked DNA and between 5 — 10 pg/ml for the PARP-1



concentration of 10 M Wen the conpounds showed activity at 1075 M a dose-
response curve was made wherein the conpounds were tested at concentrations
bet ween 10-5M and 10-BM In each test, the blank value was subtracted from
both the control and the sanple values. The control sanple represented

maxi mal PARP-1 15 enzyne activity. For each sanple, the anount of cpm was
expressed as a percentage of the nean c@m value of the controls. Wen
appropriate, MO-values (concentration of the drug, needed to reduce the
PARP-1 enzyme aedzyme.Aftet iocub@fm of the iniztucecint 1Sa@diD). atweore temperaintef thelretsipng | i near

i nterpol ati on behyve@iated 8y SHRE 100 AMPRABL i idckttioPha¥enaid bel ow the 50 %
| evel . Herein th(%ce(;1 %erctzs‘_nl\ﬁ)f ‘t&feﬁtt Vg;eont(ucpds are expressed as plCso (the 20
negative | og vafue or T Her T8 vgﬁ uers. RS a ref erence conpound, 4-am no-1, 8-
napht hal i mi de wate JepsgEredioves tQ sshimantiier a gt Sppincpad plptes ‘F‘Iﬁ'g‘g‘i‘?é‘é? @d conpounds
showed i nhi Bi t BopComuNK¥™ (Pacitard) foe sdintillitioa kountrey vahenwen exmdssedns @intd 0- 5 M (see
Tabel -2) . I'n Vi b&ronidued EFmdl Fd? Bach 88RNmER codtdficotain BB PRARPATMz e lahd/ | LY 25
Conpounds of th‘f)lv%k%%ﬁnﬁtc' nvoené)l N yer &ested. ’llﬁ\ﬂsbg A gr fll ltration
assay assessing A A Vi yaqil 4 imglgjé BLTRPIRP I REUAR EASE 1 ni cked DNA)
by means of it scHyBe effempeyaihand sapples (conaining BARFohengng apidcgmpesdchg [ 32P] - NAD as
ADP-ri bosyl dondissolvédhia DNISQ)iveaeatn m@amlieh adlycb@apamddshesst oreresliseatved aypl eci pi t at ed

by trichl or ogceticauafyitthter died i DMEO IV fiMdBhdtantd, FénloRlRIWER t@RMattahe
i ncorporated [32P]_ m

neasu ng.a scintjllation counter m xture of
histories (stock solutl gﬁfdié\y‘%}?eﬁf}_’eic?\m‘ﬁ S,Shc’mffal('? %g(tiehélbﬁ? FTon: 100 nMin
H20), and [ 32P] TeRRRMFe cpiYe WAL Mhesrin g coreRouRds (yereastef RICORREtratigng 8; 0.2 niv
DIT; 4 mM MgCl z petwiees 16 end 18°*Mi Tteanheesp fhe blank VauRRad submactedironBoth 10 pg/ m ) and
35 ni cked ESDEIA }A@&m@ﬂaﬁ@mm_@k V_Ittf;_es. ThebREb] {dMpleWepSesEhicaRRERsh] BERIIESCT | EedPiAgP t fl1e
In vitro chl e 5 \ e -
enzyne/ DNA 1?1 x'? rlrjzylgé\tﬁg‘élgtl ﬁ‘ggm\?\f m{’ %&?ﬁ %"}nyé:%é%gég%%%\%a%{f%%%ggl of
hi st ones- NAD' / [ 9% peancpivajuapf thegontqls: /hepappropriat) [Gsesyalyfe (qongsptragions e |
filterplate (0. 48 drug, reedoptoreduce tvt PARB benzyme aFtityito S oftbemetmdlyveerd ons in t he
i ncubation m Xt Yenhui® GEnlindariidterpdditioh Btweeh thé betiBental Points M db&Ve ahdne NAW 200 M
(0.5 ) for theyil sNARRRthor iRGhth df s cobBfinl GGk ot AsS ver e

m n. r ture n e r

i ncubated for 1 ] a oom ter’(})era u a acti o Was termi nat ed
by the addi t®on"@euvedeerate pithe ICy@lutlopes rplernsesPmBNBS 4 ANk addition of 10l
i ce-col d BSA sohaphthglimidel waginchudedroyalidat the SP4A nssayn Tlie testedicompanads skdvedwe d

inhibitory activity at the initial test concentration of 10> M (see Tabel-2).
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In vitro filtration assay for PARP-1 inhibitory activity

25
Compounds 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-ribogyl)ation activity using [?2P}-NAD as ADP-ribosyl donor. The
radioactive ribosylated histones were precipitated by trichloroacetic acid (TCA) in 96-
30  well filterplates and the ihcorporated (*?P] measured using a scintillation counter

A mixture of histones (stock solution: 5 mg/ml in H;O), NAD"* (stock solution: 100
mM in H;0), and [*P}-NAD" in incubation buffer (50 mM Tris/HC], pH 8; 0.2 mM
DTT; 4 mM MgCl,) was made. A mixture of the PARP-1 enzyme (5 - 10 ug/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 ¢l of compound in DMSO and 25 ul of histones-NAD"/[**P]-



A

to precipitate for 10 mn. at 4 C and plates were vacuumfiltered. The

pl ates were subsequently washed with, for each well, I m of 10 %ice cold
TCA, 1 m of 5 %ice cold TCAand 1 m of 5 % TCA at room tenperature.
Finally 100 | of scintillation 10 solution (Mcroscint 40, Packard) was
added to each well and the plates were transferred to a TopCount NXT'
(supplier. Packard) for scintillation cestnting and values were expressed as
counts per mnute (cpn). For each experinent, controls (containing PARP-1
enzyne and DVEOAR thigue weomidodlmedvell of al9b-svelk filtarglath €45 pum, suppliEnt ai ni ng DVSO but

no PARP-1 enzyrmu%srep@mr&}.cemo@mk RSubhA iR wWeg 2LARRNd. enzynme and

conpound di ssol w 2 S tested were
di ssol ved and eh\llsgn?s T%Nﬁ? H‘?”‘Iiﬂgo Qﬁél)atjfj\%éa Pf\LIAPI rglrﬁpﬂgr"rqg? ance,
conpounds wer e eé’é"ek%‘bp Elatéi)‘f‘i%ﬁfqb&t?‘?@hlmnl@“ﬂmtﬂ’mﬁﬂnﬁ%ﬁ‘éﬂ@omounds

showed acti \A t yeastion ks tfmisatelicsyeheragdipord @0 gliceceldad? TMEA dollolved )i the t he

conpounds  wer §4difchlod % ﬁltlce%m%ﬁﬁbrﬂrﬂ%1Q%@P%p1&e1§%&19§wgs%l§\béd In each
test, the bl anl§ val.ue trol and t he sanpl e

val ues. The corit ?Igﬁ'pltatgﬁ% IQ%H'} &t esagﬁf’]atﬁs ‘F’%ﬂaﬁ%ﬂm tﬂfﬁﬁa Igeepﬁ e cactivity. For
each sanpl e, t Ifebseaventlyfvaghed B’ﬁ}i‘nfm\ﬁﬁ%' well iy relof 4Qy%4ce cald TEAG bl @fée% B¢ the nean
cpm val ue of t hkeld@GAtandl sl of\#re TCAapipom ptriperhiare. Fifidle 10t lvesintillalosent r at i on of

the drug, nﬁﬁd%gluﬁdﬂ(ﬂhc%ibiﬁtelot b&kﬁwukde@wmeﬁqﬁdme memre‘SO% of the
control ) were mucgoal’iso ( Ii]itere ?Eﬂl‘% ZIEUO e t he
§ 0 °Bhove “and ‘B gﬁrsﬁ)“tll 3 &% the effects

experinmental pol
of test corrpour1’6‘§"*~°’zi’?‘°'é3 %R‘ﬁ%@%@éﬂf‘“éﬁé’efmumﬂ%@(’?‘hE°fr?é"g§z§t‘l?°%7@°'|“d§m\‘}‘&‘| ue of the
| C50- val ue). AspnwiningPARErIcezyoErPODMEY witheuttonpolnd}-apiepkinkubation de was

included to validgidnghg DMEO but hé PARP-D Bnz9ié etomgdifid)afiGiafPlcc @BMaMRLIs showed

| nhi bitory t IPA'RE’yl eﬁiygﬁqu% cqu]r}ptol%n% dlsgogﬂh in ﬁﬁ?@e@é‘é 1%111 in p é%‘l%lp oM (see

3'—3

Tabel -2). 30 In'vitro TANK- 2

i nhi bi tory act %P séﬁﬁ’ﬁ&ﬁﬁ@S%Yed%VﬁF‘@QéWhﬁrm‘é?ﬁmQP([ F"ef“itest ed inanin
vitro assay basstnencogippundt werh testeday couceritratidin oF 163 Wiemthe sonfi@6ndsr 384 wel | ) .

I'n principle, tsheveaadiomyitabtes dé&@f@ &Bé\cﬁreé:\buaaia@eg%eieaﬁhmﬁl gglgect i on of
aut o- pol y( ADP- v?é tg ltela et g IHE@%HEEWW H?ﬁe!l%ibi%ﬂ( ﬂhco“ nam de
adeni ne di nucI eo m oSyl qonor
Sol ution of 2 ' pyes} % gl The GplRpENAD (o 1

represented maximal PARP-1 enzyme actmty For each sample, the amount of cpm

was expressed as a pércentage of the mean cpm value of the controls. When

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

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

25  between the experimental points just above and below the 50 % level. Herein the

effects of test compounds are expressed as pICsp (the negative log value of the ICso-

value). As a reference compound, 4-amino-1,8-naphthalimide was included to validate

the filtration assay. The tested compounds showed inhibitory activity at the initial test

concentration of 10°M (see Tabel-2).

30

In vitro Scintillation Proximity Assay (SPA) for TANK-
Compounds of the present invention were tested in an in vitro assay based on SPA
technology with Ni Flash plates (96 or 384 well).
In principle, the assay relies upon SPA technology for the detection of auto-poly(ADP-
35  ribosylation of TANK-2 protein using [*H]-nicotinamide adenine dinucleotide ((*H}-
NAD™") as ADP-ribosyl donor. :




nCi/m, supplier: Perkin Elnmer) and 46.7 ] NAD-stock (10.7 mM stored at -
20 C, supplier Roche) to 1888.7 p] assay buffer (60 mM Tris/HC, pH 7.4,
0.9 MM DTT; 6 mM MO 2). The TANK-2 enzynme was produced as described in EP
1238063 .6014 5 of assay buffer, together with 1 pl of conpound in DVSO 20
Al of [3H)-NAD+ NAD and 20 pl of TANK-2 enzyne (final concentration 6 g/m)
was added per well into a 96-well N -cagted flash plate (Perkin El nmer).
After incubation of the mxture for 120 mn. at roomtenperature, the
reacti on was t e siekabipdonnf PHIHVADYNAD wis mafle ytaddised4t il ofPHIMNADEO0My NAD in 6
$1 ECZ)O) : N;_?ﬁMpl(lgtﬁE, yug’%;lﬁ?mrmq?yﬁnths.@unmb@m?a@éﬂnm;adm@h@%@b.i n 10 a 4
opCoun a 0 i Nt i ntd-1Rg. | HES\UELEs expressed as
counts per m nuth & rgﬁo e.) tcf:g;rs §‘25{(}aﬁsa¥x%ﬂéerr &am"ﬁ??nscé%(glt?%yg’ d(bg%% al r‘n6 ng TANK- 2
enzyme and Dws@mga BUkhe TONB ok areyme was Brogyerd fslesgnbediin BP 128818 aifhrhg DVSO but
no TANK-2 ez yofessay buferypgettd vith ¢l sfaomponsd io DMSOaRMiIG ENNAT? Namzy e and
conpound  di SSOln4 66l .l f TRMRD en¥hetfihdt Bonkehtr ;%lp@%h)wde'a&deggm&ﬂﬁ tested vere
di ssol ved and e tua%‘u fyrther. dilu 8%, i1 E)I\/.BO. n rirst jipstance,
conpounds wer e é"%e;ﬁﬁ‘cgﬁ eﬁa‘s}&%ﬁ% SHn Ii"?f% PrIGYoHRR © ee’ﬁ“‘f“ﬁeefmcl&ﬁpounds
showed act i vi t ymigtat jqomaenyperafire) s aeactiog Sianiamminatad by adding S0 whefstoptelifien n t he
conpounds wer e #26ingdNAT) inGaml ¢0). Th pladdsverezeterddaith hPlazeastdndlflacEh | N each

test, the bh@nk, ¥RtbGmNREMSERIEAF LU inkili#0 SRhdhe! Vifies GOBELfMsseaRd the sanple

val ues. The conctoglq%1 e?%%ﬁeﬁ plﬁpfgoesa%gt ed. maxi rrglgl Z’fANK—Z gpgr% nme activity.

For each sanpl e’ the' AHOUGNTP O ¢p \‘7\’%’%”%‘3?@;%’ & ?léfg’mggg & of the

mean cpm val ue ¥f DMRO wigheptcompoundipgblankincubaten (geneainingBMSQ spynedA centration

of the drug, neegecbrtenpoeniles sungesTedileingTNKYE eraghe anidicympaand0% of t he

control) were &QBRHiRDHMED) Rere il %lleﬂhﬁléwoaﬁds@H@te@@&r‘é@ﬁ%l\k@ﬂ\dexper' nent al

points ] ust 1§‘b°é<,§m€‘aﬂg fuatﬁgr'dﬂwr%g% .ﬁ?ﬁﬁ‘f&lamet'*%&ghq%st 0e Eﬁt@ﬁ?%s of test

conpounds are expressed as 0 e negative 10g valué of the

| C50- val ue) . AsCopepEatian el Oc Mhitemie compounds Higwedpriyiiydbla iy a dose-

4- am no- 1, 8- napiatpahse nirekewasenade wiprdinidie chonipoundsiverel tested 4t bencSBAliamssay. Herein t he

assay was descCteies10°M 4@ 188 VI8 kdch RistheBlankd valub S saisaci¥d #6h Bdh @84~ wel |

plates the same il ns@RERILIA MRS RGN REL-ARE YOk TansT € adapted. I f
ts were e these results we

96-wel | plate resu e i ncorporated in

Tabl e- 2, ot A®r vi&¥me a5ivity ooy F‘iacggl ] @th ARoUBLOf cpm fyas fXpressed) asp gergrntag ofar o shown.
-47- Tabel - 2 Cohpumemndpinnalys afithe chntiolseWhenrppriopriate, ESRAvalups (goricentra@mAL
the drug, needed to reduce the TANK-2 enzyme activity to 50% of the control) were
computed using linear interpolation between the experimental points just above and
below the 50 % level. Herein the effects of test compounds are expressed as pICsq (the
25  negative log value of the ICsq-value). As reference compounds, 3-aminobenzamide and
4-amino-1,8-naphtalimide were included to validate the SPA assay. Herein the assay
was described using 96-well plates. In the assay using 384-well plates the same final
concentrations were used and volumes were adapted. If 96-well plate results were
available these results were incorporated in Table-2, otherwise the results from the 384-
30  well plate assay were shown.



assay assayl assay No PARP-1 PIC50 TANK-2 I1C50 1C50 1 7.26 6.547 5.074 2
7.764 3 6.69 6.367 5.297 4 7.15 6.601 <5 5 6.569 <56 6 6.71 <5 7 7.051
5.017 8 7.537 <5 9 7.809 <5 10 7.615 <5 11 7.523 7.062 5.671 12 6.726
5.942 5.033 13 7.719 7.122 <5 14 6.116 <5 15 7.45 6.858 <5 16 6.423 <5
19 <5 20 <5 24 6.411 6.012 5.36 25 6.62 5.525 <5 26 7.761 <6 27 6.668
6.067 <5 28 7.343 29 6.52 5.749 <5 304%.638 6.355 5.398 31 6.926 <5 32
6.963 5.034 33 6.813 <5 34 7.306 6.922 <5

Tabel-2
Compound | in vitro fiter | ™ VIO SPA 1 4 vitro SPA
assay P?\SS?_(.‘ assay
No PARP-1 pIC50 TANK-2
piC50 pIC50

1 7.26 6.547 5.074
2 7.764

3 6.69 6.367 §.297
4 715 6.601 <5

5 6.569 <5

6 6.71 <6

7 7.051 5.017
8 7.537 <5

9 7.809 <5
10 7615 <5
11 7.523 7.062 5.671
12 6.726 5.942 5.033
13 7.719 7122 <5
14 6.116 <5
15 7.45 _ 6.858 <5
16 6.423 <5
19 <5
20 <5
24 6.411 6.012 5.36
25 6.62 5.525 <5
26 7.761 <5
27 6.668 6.067 <56
28 7.343
29 6.52 5.749 <5
30 6.638 6.355 5.398
31 8.926 <5
32 6.963 5.034
33 6.813 <5
34 7.306 6.922 <5
35 6.751 <b
36 7.077 5.504
37 7.209 <5
38 6.83 <5
39 6.672 <5
40 6.664 <5
41 7.424 <5
42 6.748 <5
43 7.246 <5
44 6.656 5.948 <5
45 6.961 5.265
46 6.874 6.074 <5
47 6.741 5.196
48 6.789 5513 <5




e

35 6.751 <56 36 7.077 5.504 37 7.209 <5 38 6.83 <5 39 6.672 <5 40 6.664

<6 41 7.424 <5 42 6.748 <5 43 7.246 <5 44 6.656 5.949 <5 45 6.961 5. 265
46 6.874 6.074 <5 47 6.741 5.196 48 6.789 5.513 <5 -48- Conpound in vitro

filter invitro SPAin vitro SPA assay assay assay PARP-1 No PARP-1 PI C50

PIC50 TANK-2 [1C50 PIC50 49 6.287 5.418 5.806 50 6.192 5.601 <5 51 6.523

6.365 <5 52 6.448 6.362 5.184 53 6.6648-5-972 <5 54 7.037 55 6.677 5.782

5.825 56 6.111 5.249 <5 57
5.482 <5

45 59 6.09

—326-5-/05-5-—294 58 6. 501 5 5.
Compound | in vitro filter in vitro SPA in vitro SPA
assay P?\sigg¥1 assay
No PARP-1 0IC50 TANK-2
plC50 piC50
49 6.287 5.418 5.806
50 6.192 5.601 <5
51 8.523 6.365 <5
52 6.448 6.362 5.184
53 6.664 54972 <5
54 7.037
55 6.677 5.782 5.825
56 6.111 5.249 <5
57 8,326 5.705 5.294
58 6.501 5 5.045
59 6.09 5.482 <5
61 6.528 5.888 <5
62 7413
63 6.837 6.165 <5
64 7.535
65 7.04 6.07 <5
66 7.016 6.115 5.364
e7 . 6.633 6.519 <5
68 7.301 6.563 <5
69 6.902 5.667 5.258
70 6.572 5.464 5.428
71 6.273 5.13 <5
72 5.979 5.047 <5
73 6.288 5721 <5
74 6.215 ..5.493 5.329
75 6.443 5.373 <5
76 6.384 544 <56
77 6.774 5.88 5.054
79 <5
80 <5
81 5.555
84 <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.



61 6.526 5.888 <5 62 7.413 63 6.637 6.165 <5 64 7.535 65 7.04 6.07 <5 66
7.016 8.115 5.364 67 . 6.633 6.519 <5 .88 7.301 6.563 <5 69 6.902 5.667
5.258 70 6.572 5.464 5.428 71 6.273 5.13 <5 72 5.979 5.047 <5 73 6.288
5.721 <5 74 6.215 . 5.493 5.329 75 6.443 5.373 <5 76 6.384 5.44 <5 77
6.774 5.88 5.054 79 <5 80 <5 81 5.555 84 <5 The compounds can be
further evaluated in a cellular chenpb- and/or radi osensitization assay, an
assay neasuring inhibition of endogenous PARP-1 activity in cancer cel

lines and eggmiMB |y in an in vivo radiosensitization test. 5 -49- CLAI M5 1.
A conpound of fornmula (1), Z-L2 1'(CH2)h NN XL Q R/ V1~) 5

1. A compound of formula (I),
y >
A S
Z—L |
k%;/x
R? )

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

chemically isomeric forms thereof, wherein
10  the dotted line represents an optional bond,
nis 0, 1, 2 or 3 and when n is 0 then a direct bond is intended;

Q is —C(=0)- or -CR*- wherein R? is halo or Ci.¢alkyl; and
15 when Q is -CR*- the dotted line represents a bond;

X is independently —N< or —CH<; and when X is -CH< then Y is —-N< or -NH- and
when X is —-N< then Y is -CH< or -CH,-;

20  L'is a direct bond or a bivalent radical selected from -C¢alkanediyl-NH-, -NH- or
-NH-C ¢alkanediyl-NH-;

L? is a direct bond or a bivalent radical selected from -C;.galkanediyl-, -C;.¢alkenediyl-,
carbonyl or -C.¢alkanediyl- substituted with one substituent selected from
25 hydroxy or aryl;

R'is hydrogen, nitro, halo or amino;

R?is hydrogen, C,.¢alkyl or arylC,.¢alkyl;
30

the central moiety may also be bridged with an ethylene bridge to form a

bicyclic moiety;



the N-oxide forns, the pharmaceutically acceptable addition salts and the
stereo- chemcally isoneric forns thereofo,- wherein 10 the dotted |ine
represents an optional bond; nis 0, 1, 2 or 3 and when nis O then a direct
bond is intended; Qis -C(=0 - or -CR3- wherein R3 is halo or G .6alkyl;
and 15 when Qis -CR3- the dotted line represents a bond; X is independently

-N< or -CH<; and when X is -CH< then Yis -N< or -NH and when

Xis -N

then Yis -CH< or -CH2-; 20 L' is a direct bond or a bival ent radi cal

sel ect ed fr @m hyQrogbmlhkdmediGylsalkdd; Cisdlkiloxy, aryldity, @rﬂn(ﬁameedi yl -

di rect bond or r?lcb Mﬁil%@%nﬂrMeﬁ?‘@ﬁﬁgﬁﬁiﬁﬁwgﬁ% 6al kanedi yl -

- C2- 6al kenedi yﬁ

L2 is a

stituted vmth one

subst i t uent asegeysted stleoted 2®mhydroxy or aryl; Rl is hydrogen, nitro, halo or

am no; R2 is hydrogen, C _6al kyl or aryl G 6a| kyl; 30 Y(CH2)n
bicyclic noiety; n Z is hydrggen, hydrox
aryl oxy, am no, gy , aryl G - al'k I am no o
or a ring syste geted from NX&
(a-1) (a-2) (a-3) (a-%) OROOO R\

5 (a-1) (a-2) (a-3) (a-4)

1. 6al kyl , 2L
enzt hi azo

central noiety may%so be bridg d wth an et%ene brldge to forma
a

X the

yI oxy,
I kyl )am no

NRa R4

Q)i fi C AJI QL/(

(a-5) (a-6) (a7 (a-8)

0
7
HN | N
—R HN.__N
- T
o)
(a-9) (a-10)

10

wherein R* and R are each independently selected from hydrogen, halo,

C1.salkyl, Cj.salkyloxy or trihalomethyl;

aryl is phenyl, or phenyl substituted with one or two substituents each independendly

15  selected from halo, C,alkyl or C,.¢alkyloxy;

20

with the proviso that when Q is ~C(=0)- and X is -N< and Y is ~CH< or -CH,- and L'
is a direct bond and L? is a direct bond, or the bivalent radical -C,¢alkanediyl- or
-C.¢alkanediyl- substituted with hydroxy and R' is hydrogen and R? is hydrogen or
Ci.salkyl then Z is other than hydrogen, hydroxy or C;.¢alkyl; and

with the proviso that the following compounds



NRSNRISNRISNRLE (a-5) (a-6) (a-7) (a-8 OHNNH O R H\W /N~ /
I11f O (a-9) (a-10) 10 wherein R4 and-R®5 are each independently sel ected
from hydrogen, halo, Cl 6alkyl, C.6alkyloxy or trihalonethyl; aryl is
phenyl, or phenyl substituted with one or two substituents each

i ndependendly 15 selected from halo, Cl.6alkyl or C _6al kyl oxy; with the
proviso that when Qis -C(=0- and Xis -N< and Y is -CH< or -CH2- and L

is a direct bond and L2 |s,g direct bond, or the bivalent radical -C

i - 6al kanedi yl C 1. gal kanedi yl - substituted with hydroxy and Rl is

hydr ogen and<C;j% dr ggen or® 20 C1. 5al kyl then Z is other than hydrogen,
hydr oxy or Cl.®Gal kyl; d—Wwith the proviso that the follow ng conpounds - 51
- CNFNH NNH O NNH C @0) NNNHOCN C NNOCNTf C are excluded. 5 2. A
conmpound as clainmed in cl=am 1 wherein nis 1 or 2; Qis -C(=0-; Yis -N<,
-NH or -CH<; L' is a direct bond or the bivalent radical -NH; L2 is a

direct bond or a bivalent radical selected from carbonyl, -G _6al kanedi yl -
or -Cl_6al kanediyl - substituted with hydroxy; R is hydrogen; R2 is
hydr ogen, ar -al kyl ; NZ-NIEI hydr ogen, Cl.ral kyl oxy, aryl oxy,
N—NH
N——N
HO N Cl

N'—N
( Cl

are excluded.

5 2. A compound as claimed in claim 1 wherein
nis 1 or2; Q is -C(=0)-; Y is -N<, -NH- or -CH<; L' is a direct bond or the
bivalent radical -NH-; L2 is a direct bond or a bivalent radical selected from
carbonyl, -C;.¢alkanediyl- or -Csalkanediyl- substituted with hydroxy; R' is
hydrogen; R? is hydrogen, arylC,galkyl; Z is hydrogen, C,.¢alkyloxy, aryloxy,
10 amino, or a ring system selected from (a-2) or (a-3); and R* and R’ are each

independently selected from hydrogen or halo.

3. A compound as claimed in claim 1 or 2 wherein the compound is
compound No. 41, No. 13, No. 62, No. 26, No. 64, No. 2, No. 8, No. 9, No. 34, No.
15 11, No. 15 and No. 10.
H
0]

% I,
H
. 2Hbr F .HCl

Co. No. 41 Co. No. 13




10 am no, or a ring systemselected from(a-2) or (a-3); and R4 and R5 are

each independently selected from hydrogen or halo. 3. A conpound as clai ned
in claiml or 2 wherein the conmpound is conpound No. 41, No. 13, No. 62, No.
26, No. 64, No. 2, No. 8, No. 9, No. 34, No. 15 11, No. 15 and No. 10. HH
IINN.NON'NO ow 2Hor HCl Co. No. 41 Co. No. 1352 H HONN / NFO
Cl . HCd. F1/2H201/2C3HgOCoN026CoN062NNOO—|NN0 HC1C0

No. 64 Co. No—2 H H NO NNO ~INH NN/HZNV-V Co. 8—Go—No—9 ANH
HN NN HN H 2HBr o (ENDO) ,~ 0 No. 34 Co. No. 11 NN
N’N\ N 11 r W\é
1
c./J HCL
1/2 H,0.1/2 C3HO Co. No. 26
Co. No. 62
H H
N/N O H N,N (6]
o HCI. FJ@/
Co. No. 64 Co.No. 2
Nl,ﬁ o Nl,ﬁ 0
N
HN/\/N H;N
Co. No. 8 Co. No. 9
\‘/Q l\\\NH
N 3 ?
H .2HBr (ENDO)
Co. No. 34 Co. No. 11
@mm—l
J
HN HN N,ﬁ 0o
0 |
N
.HBr (ENDO) H (CIS)
Co. No. 15 Co. No. 10

4, A compound as claimed in claim 1 wherein X is -CH<.

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

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

in any one of claims 1 to 4.

10 7. Use of a compound for the manufacture of a medicament for the treatment of a
PARP mediated disorder, wherein said compound is a compound of formula (1)



FINo HNNNO .HBr (ENDO " .(ClS) Co. No. 15 Co. No. 10 4. A conmpound as
claimed in claim1 wherein X is -CH<. 5:53A conpound as clainmed in any one of
claime 1 to 4 for use as a nedicine. 5 6. A pharnaceutical conposition
conpri sing pharmaceutically acceptable carriers and as an active ingredi ent
a therapeutically effective amount of a conmpound as clained in any one of
clainms | to 4. 10 7. Use of a conpound for the manufacture of a nedi canent
for the treatnment of a PARP nedlq/gg di sorder, wherein said conpound is a

conpound of formula (1) -53- Z2 W ~J@H2)n N—NN_z&; XL~QR (1) R the
ad

tion salts and the
tﬂfa dotted |ine

N-oxi de forms, the phar mac&uttcarlly X
stereo- chem cal ly isoneric forns ﬁ/\h’ereof wh
represents an optional bond; n i & 0 1 2 or nis O then a direct
bond is intended; 10 Qis -C(=0) - - CR3- ernei/n R3 is halo or G . 6al kyl;
and when Qis -CR3- the dotted Iine r epr esent ‘ bond; each X is
i ndependently -N< or -CH<; and when X is -CH< tRén Y is -N< or -NH and when
Xis N then Yis -CH or -CH2-; 15 L' is a direct bond or a bival ent
radi cal selected from -Cl-6al kanediyl-NH, -NH or -NH C 1. 6al kanedi yl -
L2 is a dir dctNaik forms the prareateuticaliycarepaileeddition sabimanCthdotdrkanedi yl -
- Cz_6al keneghé{-%ucal %Q?gﬁg ?&ﬁ%ﬁ&h&éof‘ @hgl%h{(anedl yl - substituted wth one

ro

substltuent roxy’ or aryl

the dotted line represents an optional bond;
nis 0, 1, 2 or 3 and when n is 0 then a direct bond is intended;

10 Qis—C(=0)- or -CR*- wherein R’ is halo or C, salkyl; and
when Q is -CR’- the dotted line represents a bond;

each X is independently —-N< or ~CH<; and when X is -CH<then Y is -N< or -NH-
and when X is -N< then Y is -CH< or -CH,-;

15
L! is a direct bond or a bivalent radical selected from -C.¢alkanediyl-NH-, -NH- or
-NH-C,salkanediyl-NH-;
L2 is a direct bond or a bivalent radical selected from -C.salkanediyl-, -C, ¢alkenediyl-,
20 carbonyl or -C;.¢alkanediyl- substituted with one substituent selected from

hydroxy or aryl;

R'is hydrogen, nitro, halo or amino;

25 R’is hydrogen, C,¢alkyl or arylC,.¢alkyl;

the central moiety may also be bridged with an ethylene bridge to form a

bicyclic moiety;

30 Zis hydrogen, hydroxy, Ci.salkyl, Cisalkyloxy, aryloxy, amino, cyano,
arylC.salkylamino or benzthiazolyl(C, ¢alkyl)amino or

a ring system selected from



R is hydrogen, nitro, halo or am no; 25 R2 is hydrogen, G _bal kyl or
aryl G _6alkyl; Y(CH2)n the X the centf&l- noiety may al so be bridged with
an ethylene bridge to forma bicyclic moiety; 30 Z is hydrogen, hydroxy,
Cl. 6al kyl , G -6al kyl oxy, aryl oxy, am no, cyano, arylC _6al kylam no or

benzt hi azolyl (G _6al kyl )am no or a ring systemselected from54 - N=- 1 N=_
LNNI J\ ~RA\\~-R4 RR4A R4 (a-1) (a-2) (a3) (a-4) OOOO s R \ I I

ANNR4 SNR4 NRa CS Ra (a-5) (a-6) (a- (a-8) \ H\-\NH O R4 HM /N
/11 If O 5 (a- 1 a- 10) wherel R4 and R5 each ind Iy sel ected
from hydr ogen, . Cl. 6al kyI/ . 6al kyl oy o tri hal hyl ; 10 aryl is
phenyl , or pheny stltuted one or twes ubstltuent

i ndependendly sel ectl’éd from ha o Q:f _6al ky® orR‘Cl. 6al kyl oxy. 8R'Use as
claimed in claim7 for the manufacture of a medi canent for a_451e treat nent of

a PARP-1 medi at ed®Hi sorder. 15 (@2 (a-3)
Q”I \JI Q”I Cﬁi
(a-5) (a-6) (a7) (a-8)
Q
\ NH / 0
HN | N L
R HN N
~ A
0
5 (a-9) (a-10)

wherein R* and R are each independently selected from hydrogen, halo,
Ci.galkyl, Ciealkyloxy or trihalomethyl;

10 aryl is phenyl, or phenyl substituted with one or two substituents each independendly
selected from halo, C¢alkyl or C,¢alkyloxy.

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

15
9. Use as claimed in claim 7 or 8 wherein the treatment involves chemosensitization.

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

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

chemotherapeutic agent.

12. A process for preparing a compound as claimed in claim 1, characterized by
a) reacting an intermediate of formula (II) with hydrazine, with the formation of a

25  compound of formula (I-a)



e | N

9. Use as clainmed in claim7 or 8 wherein the treatnent invol ves
chenosensitization. 10. Use as clained-3sn claim7 or 8 wherein the
treatment involves radiosensitization. 20 11. A conbination of a conpound
as claimed in any one of clains 1 to 4 with a chenotherapeutic agent. 12. A
process for preparing a conmpound as clained in claiml, characterized by a)
reacting an internediate of formula (I1) with hydrazine, with the formation
of a 25 compound of forrmula (I-a) -55- 2 Y (CHA, O NH _ Y (CH2n NNH Z-L O
2 NH2 2z-1-2 Rj 0 R2 (Il) ~(1-a) R with the variables as defined in
claim1; b) reactng/\aQ 'hgterrrediate of formula (V), wherein t is an integer
with value Q—1221-3 |58t M _with susampound of §6r MR ( -_&)HO% 0 HN( CHA
NN Z- (CH )t~/ N~~( 0 Q~ XL @ 1 R I-) l-b) wth
the variables as dgkined in im1; 10 c) reductivVv N al\kyl tl(ﬁg t he
conmpound of formula (I-c), ﬁ\he}\ inr is anintegerRMth v o, 1, 2, 3, 4
or 5 with an appropriate caxhofdyl internediate of formula ¢VII1D) [IN Z-(CH,
)~ + (CH2)n NN Z-(CH2)r~/ NI(CH2)n '-N O // XL/ XL Q (W ' R2 R2 (I-c)
Rl (1-d) wth the var(in?blesRas defined in claima1; I

(I-a)

with the variables as defined in claim 1;

b) reacting an intermediate of formula (V), wherein t is an integer with value 0, 1, 2, 3
5 or4, with a compound of formula (I-c)

HN/\(CHZ)n

0
Z—(CHz)(“</ + /\/)'(

V)

(I-¢) (I-b)

with the variables as defined in claim 1;

10 c¢)reductively N-alkylating the compound of formula (I-c), wherein r is an integer with
value 0, 1, 2, 3, 4 or 5 with an appropriate carbonyl intermediate of formula (VIII)

PN
— N CH
Z_(CHZ)l—\\ + Z (CHZ)r\/ |\ |( 2)n
0 - X
(VIID) g2

(I-d)

with the variables as defined in claim 1;
15
d) preparing the compounds of formula (I-¢) starting from compounds of formula (I-e)

O
.
&S

(l-e) R

with the variables as defined in claim 1;
20



15 d) preparing the compounds of formula (I-c) starting from conpounds of
formula (1-€) N(CHp)n NNN HN (CH2)n N-Ns6-/ 2/ XL b/I Q//X-L' '"Q R R2 UO e)
Rl (1-~) R with the variables as defined in claiml1l;, 20 - 56 e) converting
conpounds of formula (1-j) into the conpounds of fornmula (I1-i)

N=(C 12),-N(CHA NN NHz (CH2)-(CH2)7-N 2n (CH NN X LI QX LI Q (I-i) with
the variables as defined in claiml1; 5 f) deacylating the conpounds of
formula (I1-f) with the formation of conmpounds with formula (I-c) 0 X H2n L
/- NQ HN- - - ef @riRpniniy-cNmpiuhds df f@muka (I3j) @jto kthe dompfoundQofniotrhulal{Bi)vari abl es as
defined in claim1; g) converting the conpounds of formula (I-h) into the
conpounds of formula (/\g\) Z-L2 Y(CH2)n NN Y(CH LI halg Z-L2 2)n N-NH LI
RR2 I - - NRTGYPANS) (CHpG Wltm—t-rhe Vel abHes— &8, in l@Hann cl e}zh-mg\l;

1)
with the variables as defined in claim 1;

f) deacylating the compounds of formula (I-f) with the formation of compounds with

formula (I-c)

(CHo), N—N AN N(CHy),

3\
Ll—< /Q N I\/ \/)I(
) 0 o
(- R' (I-c)

10  with the variables as defined in claim 1;

g) converting the compounds of formula (I-h) into the compounds of formula (I-g)

7 Lz__i\ (CHz)n  N—N N
o L / \ 2 Y T(CHy, N—NH
/J—— halo Z—L k/ \/L L .
/ _I_\ —_— R2 / \
] |-
ahy N IL

15  with the variables as defined in claim 1;

h) reacting a compound of formula (I-¢), with an intermediate of formula (XI), wherein
W is an appropriate leaving group, with the formation of compounds of formula (I-k)



h) reacting a conpound of formula (I-c), wth an internediate of fornula
(XI), wherein Wis an appropriate |eavisig group, with the formation of
conpounds of formula (1-k) -57- HN (CH ), NN Z-L- N(CH2)n NN I~XL Q X L Q
Z-L 2-W+ R2 | Rz/ (X1) (1_c) _li (I_k) I i wth the variables as defined
inclaiml; i) reacting an internediate of formula (1 X), wth an
internmediate of fornmula (X) with 5 the formation of a conpound of fornula
(r-1). 1 Y---~(CHA, NNN2 y-~(CH2)n NN Z-L I Z-L I H "1/ X--14142 w' Q
-/ XNQ R2 + R2 (m%)\(@{z)ﬁlm) Ry with thg_vg%_iha'ﬂ\e@@% defiged in
2 /A

claiml1. N
Q

(XD (I-c) R (I-k) I|{‘

with the variables as defined in claim 1;

i) reacting an intermediate of formula (IX), with an intermediate of formula (X) with
5 the formation of a compound of formula (I-1).

(IX)

with the variables as defined in claim 1.





