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Cct ober 2, 1985 discl oses pyridazi nam nes. The

descrl bed s, have .antij.-vir tie
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Description of the invention

This invention concerns compounds of formula (I)
30




5nis 0, 1, 2 or 3 and when nis O then a direct bond

is intended; Qis -C(=0O- or -CR3- wherein R3 is halo
wo@roogioorat kyl ; and when Qis -CR3- the dottedPCT/ER2005/053030

represents a bond; 10 each X _is independently -N< or

-CH<; and when X is -CH< then"Y is -Ng, or -NH: each

Y is independently -N<, -NH, - I - - .. except
whehe Xoxide forpgs tftewéﬁm%fiﬂgcaﬂm@%&g fﬂfiﬂhf’“ %‘%ﬁf@ the erep-

di redemiciityrighneric forins thaeefnwharedi cal sel ected from
-Cl_6al kanedi yl -NH, -NH or -NH Cl-6al kanedi yl - NH;
L2 |s,a d.rect bond or. a,bival ent radical sel ected
fr&h?q%fig%%rﬁpé?fgﬁf?f}qp,“m-‘abgo_“gal kenediyl -, 20 carbonyl
or -Cl_6al kanediyl - substituted with one substituent
seleghed 2of PaAd Wigd R @Q/thara direytbond is Ritenidad; hy dr ogen,

nitro, halo or amno; 25 R2 is hydrogen, d _6al kyl or
aryl C1_6al kyl; ,Y~~(CH2)." the central noiety may al so
be Ris-T§ed- i -CB - whs %gsﬁal%?féiléﬁ?ya’%i ety) with an
et hyl emberbQ isdGB’- BOded Endryntesonfenbondy dr oxy, Cl. 6al kyl ,
1¢c1_6al kyl oxy, aryl oxy, am no, cyano, ‘

ar ydagHx GahdepbBii0NT or bERZ i aned ¥ Is(-CHGRINKY Is)-BR] 610 NEBF;
a ring systemselected from W 2006/ 003147

PCT/ EP200 NENW TN Q ol | -3 TITRARARS
R4 ‘iﬁ%‘ ?Sé%ﬁ):?‘%%%% 1\12<a1\§!§ 5%4 C% D 0 0 (aN R5\N R

W

c ARFCePRRNgY e SRR HE5) (a-6) (a-7) (a-8)
13y- NH O _
L!is a direct bond or a bivalent radical selected from -C;_galkanediyl-NH-, -NH- or
-NH-C;_salkanediyl-NH-;

L2 is a direct bond or a bivalent radical selected from -Cj.¢alkanediyl-, -C; ¢alkenediyl-,
20 carbonyl or -Cj_salkanediyl- substituted with one substituent selected from
hydroxy or aryl;

-Rlis hydrogen, nitro, halo or amino;

25  R?is hydrogen, Cy.¢alkyl or arylC;.salkyl;

Y/\ECHZ)n

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

30  Zis hydrogen, hydroxy, Cisalkyl, Cy¢alkyloxy, aryloxy, amino, cyano,
arylCy.¢atkylamino or benzthiazolyl(C;.¢alkyl)amino or
aring system selected from



HN4 HNY N\ b7 / 05 (a-9) (a-10) wherein R4 and R5

are each i ndependently sel ected from hydrogen, hal o,
w@2e06abiayt , Cl- 6al kyl oxy or trihal onethyl; 10 PCTEP1085/053030

phenyl, or phenyl substituted with one or two

substituents each i ndependem§ry sel ect ed from hal o,

Cl. 6al kyI or d - 6al kyl oxy; with the provis hat V\hen
le- andX|§, N< and Y -CH<or(

L' rNrect bon@h L2 i's drect bo r\ he
b| vaI ent gi cal - Cl\_aa\i\ nedi y r 15

- C1- 6al kanedi yl - substltut ed vvlth hydroxy and Rl |s
hydr oget-and R2 is hgdrogen or (@D 6al kyl th&fZ is
ot her than hydrogen hydroxy or C _6al kyl; and when n
is 1 and de- and is -N< and . oL’ and L2 area

di rect hon s and are hyd og n and Qi
wherehgizii chlor t han
syste ﬁ oun nulatzz
al so exist 'in their tauFoné#rc §orﬁt lguch

aIthougnagot explicitl ndlcated.ﬁn t he above fprnula
are intended to be inc uded within® the scope &P t he
present invention. 25 A nunber of terns used in the
foregoi®g definitiopsSand hereinafter are explained WO
! PCT/ EP20 053030 -9 hereunder. These
terns &N trnes U€edfas such or in conposite
fin t &N Fegoi ng definitions and
hereinafters halo is gdneric to fluoro, chloro, brono
and i odo; trihal onet hyl” defines nethyl containing

hree i defa®l cal or different 5 halo substituents for
exanple trifluoromethyl; Cl1 6a|ky| defines strai ght
and branched, chain sat ur at ed dro ad'?ﬁ%

havi ng"PFeiAR] 2qdR G’IELB&?*UB?FPQ%dSWby 518@ e B8t hyl |
et hyl , Cpgaliply C;.cabkiyloyy or tpahdmethyl,hexyl , 1- nethylethyl
2-nethy|propy| 2 nethyl butyl, 2- nethylpentyl and

h Like -CL B 1 pal
i o B RO oL P Pk,

ha\/ﬁieﬁ@tcﬁf@ﬁflﬂloztcb «'ék%ar%ﬁl Hebis such 10 as, for

exanpl e, nethylene, 1,2-ethanediyl, 1, 3- propanediyl

1, 4W1Q'H§1 Hi/that whln & 1@—@@@}1 QRd Xlls —N’nﬁ ﬁd hﬂ?é apgdbylcrnad !

Ergflﬁg thegﬁ{]o&lﬂ érac}sf;r][? a %u' ﬁ&oﬁ | téhe %wale% raqwal -Ci.salkanediyl- or
19| 2Colsatianddil-berbatineed yith hygroxy apy lﬁef wﬁ%ﬁr RS fisycegsen or

t heclléhlkﬁ,then%s Gidricemnasidrggen, lefoxpesChilg] andt st rai ght

an %r’%%@é?f‘%ﬁ X is -N< and Y is -N< and L' and I.2 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



chai n hydrocarbon radicals containing one doubl e bond
and having from2 to 6 carbon 15 atons such as, for

we@iobH47 et henedi yl, 2-propenedi yl, 3-but enedPgi/EP2005/053030

2-pentenedi yl, 3- pentenedlyl 3- nethyl 2- but enedi yl
and the like. The term"” pharﬁhceutlcally accept abl e
sal ts" nmeans pharnaceuti cal | accegtable acid or base

ad dietepnsier. SEesedermy e sHPetes el £F st Pyn SURSTEARTE: aci d

or base addltlon salts as 20 nentloned her ei nabove

ar %S{Eﬁm tﬁe% deﬁﬁtl&{s‘ @nd ltb?éxﬁ:@t@ﬂ»‘ Bél&@'tglaﬂénélfd fluél, chioro,
non-t oxi ¢ oXi C i Q

Rk n?gamfryzaef%srwp R R
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accﬁ{?h ?bh% a{%p ﬁ htg{,] h&g tlgn 1&1{ 3t g eyl 20ANS -
corfgp gemet ?fb?a AP AE aég 'st g%ﬁ Sé&g‘génd
hy dirankizddi chai seeli saim;ateé hgirodal;hdn vdivhle hingnadronh réctatbenrhtems such
12C1 A; foSekbinpiE) IﬁethyiBnE i ﬁathaatdi»ﬁph%t arfligll 1,4-bB@adetive

g?lo]giﬂ%‘fa&edqﬂ ﬁ? g axée ggand%ﬁl ran%ﬁéd o?rl[%?rsetm L\ﬁ:g )%g?et ic,

el roeihydpenty lrﬁ-@etbylPe@tan%i@tl Rrredimsihy 5%?66‘)Y 2ral ei c,
f undmetbylbyraiediy] and thedike € ooalketetiy]- defines biMdens gtgﬁgh(t_)iaﬂdd)ranched

cy E@E}lﬁ %g&rg&FHOﬁ radt&@ﬁ 26RERH SRRbsble IEImH hHRRAS Bofn Qb 6 carbon

|
1 s ok BRI S Sl
acmﬁrl@nqdnd)ﬁermth)éé}hw a@'éﬁ‘?é‘k? ed in their

phar maceutical ly acceptabl e base addition salts by

| nor g%?lc‘ﬁgﬂggxac% Q11 Q:E Ia‘g{e és,Qlts me%'pﬁﬁk?lla@euﬁ’cragﬁﬁﬁcﬁptéﬁle acid
F oror Bk on sl A NERiAER-aHEELY Eecppao R s SOn a8
2@l ka¢utinecdmetcakbaya hqe gneand tqromphiee thq; mpﬁamqpcagb aqtmamon—tomc acid

pot ﬁaslbﬁimxlcrmm%wmau €€ vhioh SiakbbrBpoandk of Feemlilia K are able to
sal ftO{r?] quh% roq;i‘(ﬂ o'f foplﬁxﬁ% i) wﬁcig havk Bglﬁoﬁﬁﬁg &bk Béhverted in

WI t qhe%maﬁgacglgicagl agc(‘feﬁble agd aqkdbtfoné%lgﬁg |tr8at1n§rs $ P]z}s?lé)rm with an
| y sippepeiatel adih eApprdpeiate Tdids compniss, fat exdmple, IDQFS@I%@&S gch s

25l fyafhaiR a@ﬁmg BRirdchBHOM Ay aloBSmas udidt Siffuiq nited) phosphoric and
ad d%l?] ll%)ehac}éo of or&amg) ch&ﬁg@Pﬂé%Eg%‘?@? / a@é@ ano1c1 Qlyérg)(ﬁ&nc

form

Ex alagficeryroc, SXAF, TRl SUCEIpiS (i utafﬁ‘;}'alrcéfl ma]ﬁ} oG et
an Craithiie, ditric emetfdnesutfernicethtresdboidrnzatsulfonis pridndnesulipniers

q f&@fmﬂ:ulﬁi(ﬁéylfaf glﬂlrhsgdil@h& }a)xmo@ﬁndkﬁ@ﬂke@ciﬂ@r ei nbef ore,
erynes a 0ssi b
30+ o %l,gla %t? e (I) w%%gve acidic gqueﬁg%%%ﬁekbgn‘?‘eﬂ in. theér

di f ﬂerreqwuttcﬂmeecemah!é hase e¢¢aﬂ°ﬂ§ﬁlﬁl¢bfﬂi§?@§ SHA pah fogp & “H 8t
I Nt ghedlesgaaddrenoryihicose! Afprappiaedardsit fofms @mptilcafof dample,
"HythQ %%%‘Sr% :ge' Rl 8 S PlNEL %&allﬁéﬁﬂétél Qzﬁéde D thellifhf Ab&6k,

em ca S natl On1 g‘ ggmﬁ)ﬁ enca assses tlt'le
m xP‘tﬁ?Sé‘“'Bf m%H“FS“B‘b§§‘F‘BF‘éa E‘?taéﬁl 6lke wltf’ﬁf%a% SF% &8
3% or bemzathing WV-rsehyi-Deginoinschydeapamie gadis.cpdsalts Bith gminp geidgrsach

myasgﬁp&@hmea&rbngbqﬁ,@rmm and/ or enantiomers of
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conmpounds of formula (1) both in pure formor in

adm xture with each other are intended to be enbraced
wowdokionsishe scope of the present invention. 15PdTEP2005/053030

N-oxi de forns of the conmpounds of fornmula (1) are

meant to conprise those comfounds of fornula (1)

wherein one or several nitrogen atons are oxidjzed to

t héormg which fhegpmpeuads of formpla B pre ablg fq formy. er%‘E’Pfér? abf

whafeei ghh@igespdlcaiiolates aid thelkepi peri di ne- or pi perazi ne

nitrogens are N-oxi di zed 20 Whenever used

her ei nafter the of .f

I S

i R e e PR Lo aa gl (b o usda
Sphaewmbeorei defihdsyll acsibjstcappamdanalic op obagwmggtpms epfled by the

S a:sanse %@@nce&lf ok eﬁteﬁwﬁ@mem& itfréd- diBiens dRallSarteinelywieith @¢ not

O n t.ne syntne e t

artiipa HRgRe BBl u%ﬁﬂﬁﬁﬁ%ﬁg UnlgR df“ég‘ﬁ%%
haveeniores oxindiggtedyie psprgabdesi saipr of aFompal e&‘iﬂ”&?ﬁsse’s e
C O RS alNossiBIE stetdocheBall yNigomei@ forp whigipsaid\epmpgund npgy
1082 pods 83ia ﬁﬂgure hay 8 y Ssheaif allgdli‘é%te%ﬁ&@ B d/GHRRAnkiG@bk enh?we
Cl 0se N
D hESHRCAG S 5f S P A sielebefiRalPE i Hiche P
i nlepippevsdsyof fermiulai () poth Fppuse formp gt in g#%b‘feo‘f’lth PELPRL A g

C oReidad® beembiasddsvithin thhxese of drpesentBiveitioh.or mul a (1)
wherein one or nore of the fol I OW ng restrictions

apply: ni so, 1 en

155¢ );qth (ngie@;fns ogée 8(3mp2?.1ri1r§2 F{y QLarg ang{ol clgmprlsc those
C1.cembduptooyormatafD oshgreinng prsev aﬁr@gen afoms are ox1d1zed to the
ar ysb-GAile Al kydeapiriRladly thokeanatitis atedeinl opEbr iat kifthy pipdritine-

or ' S € from(a-1), (a-2), (a-3),
(o Byt AN SRR o e ) 1a10) o
2006/ 003147 PCT/ EP2005/ 053030 -11 A second group of

20i ntWhepster ngd bemipdiendss terorsemspoyndsfol farmule (XA tpsindpde
f or ng i M-balide FREY, ﬂx'e RhPREeeticallPicCeptibletabia of bdst additivg salts and
resa% {ect lsonqsmc Igrll a) Qis -CR3- wherein R3 is halo

T BRI b) each X is -CH; c) each Y is

|ndependently -N< or -NH; d) L' is a bivalent radical
selie Bomendyreonh oxB1th6 sﬂnﬂane«f jayrfinojkdhalazindke degivatives is described.

Nﬁh@kaéﬁduké’sr&%xécnhﬂép 15&1)53 hetve lasti-dirdDd px\bg‘lkrem Moadi cal
> QR aRBryics Mo NS oG] ROCH, N8Py o, mad
ni te’4 ﬁfg,h@prgqentgwplp%tmn 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:
aynis0, lor2;
b) R? is hydrogen or arylCy.galkyl;
35  ¢)Z is hydrogen, Cp.salkyl, Cy.salkyloxy, aryloxy, amino, cyano, arylCy.calkylamino or
benzthiazolyl(Cy.salkyl)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).



g) R2 is aryl Cl.6al kyl; h) Z is Cl_6al kyl oxy, aryl oxy,
am no, cyano, aryld. 6al kyl am no or

whewsbdlazol yl (Cl- 6al kyl )am no or a ring syst ePCT/EP2005/053030
selected from(a-1), (a-2), §a 3), 15 (a-4), (a-b5),
(a-6), (a-7), (a-8), (a-9), -tk-10). A third group of
i nteresting conpounds consists of those conpounds of
formula (1) wherein one or nore of the follow ng
I esA feb@idi geoup ofjpprestingapmpefdangsts of2Bshyongoieds-offosr@yla ()

Or w3 on%teﬁlgﬂe%f B@’fdllgwgt re@ﬁlllcifdﬁls -appl}G) each X is -CH<;
d)echk e% 1§H< - -;e)Llsa
bi \i%ﬁé?ﬂc a‘ﬁl?eéeérl‘ ép RS #F8m - C1. 6al kanedi yl -
5 NH) eph X is NFHC1. 6al kanedi yl - 25 f) L2 is a
bi \@ga@}qglg ﬂ;&ép@ﬂdenﬁﬁ]}&%qdﬂf r om Cl 6al kanedl y:

a Y r diy
subdgg t a%rl'gght% caé)%zercggﬂ%%ll ?h6glrl1(?ngsgf3ﬂht ed frrom hydr oxy
or aryH-Crgikanediyk-§Hi tro, halo or amino; h) R is
C1.épat i yibivalkentaadi¢alicleb@dl fcym;-Cj.e)ﬂk@edisl-,mpmg en-Crfletnesio)

10C1 Gagugéfjtute(ﬁlltl‘péiv'lkyl oxy, aryloxy, am no, cyano, 30
y am no or benzthi azol yl (Cl1. 6al kyl )am no or

Sgﬁrghialrlﬂ(gé’f“écted from (a-1), (a-2), (a-4),
(a 5}1 is(appGhealkyla- 7). (a-8), (a-9), (a-10). A group of
pr &) i @dalkdoRyoatpidsy, eains,cyir®, ayICk. W@mounds of
for nul!)eﬂztgllagol rﬁlkﬁ)amﬁ‘n@%r HingWdt&n Miected BromQh- R \¥- 2)9(::1—3)

5r >V 3‘45 ) (a"?&kéay%’ (a-t )c:ﬁ’b} G )2866}2 002)14$ s 4=

PCT/ EP2005/ 053030 -12 ¢c) L' is a direct bond or the
bi valigalgroupdi ﬁefesnﬂgrdompaiu}xdsuznms af tlehise emtpotnma df formua ()

n
; cﬁ%?ﬁ‘f*&%{%%"%“& o R st utet it

5 RL S, hydr ogen; 5 f) R2 is hydrogen,
2Qar yd)Qlls 6@1=|0)—I or -g8>- Z/hﬁrgnﬂ?yeﬁrcbg@kb’l Cl . 6al kyl oxy,
ar yd)eae}s,x @0cAe, or a ring system selected from (a-2)
AFg, each independently .
el 3(“’ hﬁ)%l%%%&rgd%}rféor&ﬁa %&Lgﬁp ‘ﬁ% nost )
pr ef é'r psadielRyatrAd Q?E?ﬁglo@t & (ﬁllka’f sereonpotinds  of
f or nuiNE-Cl.galkbediph®iEei n n is 1 or 2; Qis -C(=0-; Yis
25 N<ﬁ) 1.2 Nehivakntrhdital selebtel ol -0] aR&ledipONd, Alkehdd/1-, carbonyl or
-Ci.¢alkanediyl- substituted with one substituent selected from hydroxy or aryl;
g) R! is nitro, halo or amino;
h) R? is Cy.¢alkyl or arylCy.ealkyl;
i) Z is hydrogen, hydroxy, Cy.¢alkyl, Cy.¢alkyloxy, aryloxy, amino, cyano,
30 arylCy.salkylamino or benzthiazolyl(Ci.calkyl)amino or a ring system selected from
(a-1), (a-2), (a-4), (a-5), (a-6), (a-7), (2-8), (a-9), (a-10).

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



bivalent radical -NH; L2 is a direct bond or a
bi val ent radical selected from carbonyl,

wo absPedikanedi yl - or -Cl. 6al kanedi yl - substi t UPETER20D$1053030

hydroxy; Rl is hydrogen; R2 |s hydr ogen,

aryl d . 6al kyl ; Z i s hydrogeni?-Cl1_6al kyl oxy, aryl oxy,
am no, or a ring system sel ected from (a-2) or (a-3);
an® Ras éﬁ‘&cﬁ@ngf’%th%%h‘fﬁe‘itf?&@ﬁ]e%nt |y selected from 15
hy diy bjie a dinect bkl or a Fihdennadicalpeleftat fraul caslomplo tth dalkaapediyl- or
Conpou f‘all&@edlﬁ ]subsjﬁl%tedjv@th hm‘oxyﬁz No. 26, No. 64, No.
2, 11, No. 15 and No. 10. H
N 1§ ‘P$e(1’|/| ~t|| 2Hbr\HCI .Co. No. 41 Co.

SNbDE?SShdeOgeNaPyﬂCI@JM HC1. F I / \ | 1/2 H20.1/2

C3 @, isEQdrodil) C1 2k yleRy, aNdoxyPatnihb, O ANig sybterh sdlacteld fromo(ai2) &r

- 5 dYroth & o,
§ 3&@5'\?9&1)1 R sachfncilenaRfly slecidtith phlgen delo
PCT/ EP2005/ 053030 -13 NO N HNH2HBr 0 ( ENDO) Co.
No.A gdupCsf. modo prefbfred-doiounds coniists pf thige Iompounds of formula (T)

10  whereinnis 1 or 2; Q is -C(=0)-; Y is -N<, -NH- or -CH<; L is a direct bond or the

15

bivalent radical -NH-; L2 is a direct bond or a bivalent radical selected from carbonyl,
-C1.¢alkanediyl- or -C;.salkanediyl- substituted with hydroxy; R! is hydrogen; R?is
hydrogen, arylCy.¢alkyl; Z is hydrogen, Cj.¢alkyloxy, aryloxy, amino, or a ring system
selected from (a-2) or (a-3); and R* and R’ are each independently selected from
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.

H H
HN N,N 0 N/N
H
. 2Hbr HCl

Co.No. 41 - Co. No. 13
H H
N,N - ‘1,N O
N HCL. P
1/2 H,0.1/2 C3HgO Co. No. 26
Co. No. 62
H s
~o HCL. F
- Co. No. 64 Co.No.2

N,I}‘I{ 0 N s
HgN/\/N H,N.

Co. No. 8 Co. No. 9




(ENDO) HCo. No. 15 H- | .(CS) Co. No. 10 The
conpounds of fornmula (1) can be prepared according to
w0 b@ogerier al net hods described in EP156433. TPET/EP2005/053030
starting materials and sone of the internedi ates are
known conpounds and are conné?0|ally avallable or may

b DNVENE | Teaction
prlocedur e 1y known in the

prlepar a ods will be gescfibed h nafter in
mor e detail . Cﬁ hé2amet hods  {or obt ai ni ng %i n@NDO)
corrpounds o) fl\%rgg.ll a (I) are descrl be% 'ﬁ tll?e

equp : |||C \,uupuuuuo of el (i) vvum etmtt—+s
abon N and le-,(O) herein

re err conpounds of {ormul a a)y can be
priepar ed eacﬁ-lgh i nt er medi ayeyofyTornula (11),
wit h hydrazi ne reactlon can be dina
suj t abl e sof¥&t!such as, fol exanple, an “dl-t@8bl,
e.[g. nethanol, ethanol, propanol and eotNotioe i ke. a

Y(CAZ)n Z-T 0 O N2 NFD~Z T2 YICH2)n NNH/ O RR2 R
(I'1) RL 15 (1-a) The conpounds of fornmula (I

whefhsicampounds of feemyladD £an he@repaied picraing it the gaprabmethods
- Cldebaibdbin @il §6433. SThs Staiting tratkriels arkdl shynel pikg/intelmaeddites are

refighig gorﬁﬁ)uﬁ’d% aﬁ@ﬂp th‘ﬂg&cﬂ{y Jvﬁﬁ[aﬂ”lé'o@ma& be ﬁépare@%@coﬁﬁng to
ctin an 1 n

e rired ate. a{) for rrul a
Lncpaistom e GRF bReneLecanafy VD3 §
Wi t$pme peeprIsbenTRetlsids Wdlr bpifleseribed) herewm@?féﬁl WO'Lezie'ia% Oofhﬂ Mﬂé"é‘fis
bonfdr ebidinidg firtal Eondboogie Bf fohmile(Inare ddsaibed th thoexamples.
conmpounds of fornula (I- c) The reaction can be

ei;{;%[cgﬁgg,@szg abéiidg‘ B lvf‘%ggé%ﬁ da(i}f—f&"r'o),

10N, Neeghiimmeferrpd foas paprpotieds ahfprmide (I’raD lean eeyprepared by s1aeing ag
gr OR@ARYdiar i fdriela (K @ith H_)kﬂ@aznﬁdﬂietréal@ﬂibntlﬁn dee?’ﬂﬁﬁeflm gi at e
as ,
e SN ER SRS n TR0 3L v L Bl
t@?hl?r am ne or-‘sodi um car bonate, may be

tr| utilized. 5
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The compounds of formula (I), wherein Y is -N< and L7 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
integer with value 0, 1, 2, 3 or 4, with a compound of formula (I}, wherein 12is a direct
bond and Z is hydrogen, herein referred to as compounds of formula (I-c). The reaction

20

can be performed in a reaction-inert solvent such as, for example,



H/~ ~QHN(CH2)" NN Z (CH20,,/ (CH, ZzZ-(CHyi--C
/| + ~I XLt ~ X~ XL Q(V) VR RZ (1-b) Rl (I c) + The
w@orpoeids of fornmula (1), wherein Y is -N< anpiCT/BP1085/053030

the optionally substituted bivalent radical

- C1- 6al kaned| yl -, herein ref¥rred to as conpounds of

formula 10 (I-d), can be prepared by reducti vel

N- 3 Nylireathsigrmamidecfiis likeer BRIl fs Bropapotapd the fike T8¢

I ia8diBdh df b epedprivie bise virh ug f@ exdmpl an akalﬂor@arﬂﬁallwlmmmqﬂ

ap Qg:%&{ai A & (ﬁ@éegeﬁbf nate | 0, @i nAeor SddinPéBbndte. (¥ylbk ) -
uct! al kyl ation reaction may conveniently

be“tt:l lized; ed out by catal ytically hydrogenating a

5stirred and heated m xture of the reactants in a

suitabl e reactjem~iggrt orggnic solvefft' a ing tg
ar tz-komyw K at.al ) i?SLlh rgpg?n L THE P Qedg{Elg / I\&Q
Sui t abl e ol ventz”are Xampte—artohst~

e. g.. Bt hanol, et hanol opanol and the I i ke;
cyclic ethers, e.g. 1, 4-d| oixane and the |ike; I_
hal ogenat ed hydr aear bons, e!g. thrichl oronet h'ahe andg!
the like; N, N dinethylformni de; di rrethyl sul foxi de
and the like; or a mxture of 2 or npre of suc

s 0l The nerspouTiset fommpla (T eheteinoniis Nataad 9t is @eh‘?'b‘f"éﬂ@é%‘a%“ﬁ‘ﬁﬁi
Pr agedbf adical NBaHRankdiglt, hkdem r@Orr¢daa st ¢ompoirsis clfomivdad  out

108Nqeh), Bdk g&‘ﬁé}e@ﬁmﬁﬁiﬁ %ﬁ@lahﬁg thél@onﬁ;lb@ﬁ@ BERrmla @R),

appr.opri at cat dl. yst. s
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hy HeQa§BRb It 8 caddlyticallyl 13idfdgénitied 4 stifiad andgeersixiue dflve
react ankgn A ﬂfl%pl%agélggg{eh% aRE QAL RcbidlinBYar@own catalyuc

advant ageous a r| ate_cat al son 81
15 hehyfl@a?ﬁa}"%ﬂr?f?ﬁe%“‘tﬁ %mtagl @01 enfsiRo R gen%]“?‘ﬂ > §§ pethansl
HN(eBid@y], Nepage) a@fifherike;/cydlic-e(helisl) 8. lmkdl@xa@.a(nq;plne 11@,.,./ ~X ]
Q 7kgloéknate@hyc(r5@alrﬂo}ns, B% theich{ckorficthad Andlthd liked N.O
?qgﬁlgong%mvc %J? gg &%ttﬁeirlﬂ(ep(gqqﬁﬁﬁkf&%ﬁz lemore of such
pr ¢ cipleeaie.ThpeEn “EokgLn ﬁ%fé‘Y‘EﬁhYF‘{?B?ﬁ&P%E r(r?ce@jre% gegnsthat e
200f remApoO paseddut fralenhyldepgén atBOsphre aresi i the Presenceofchn aprrepriate
bon:qt tst.lgheasbf'o S e, aﬁﬁuﬁﬁlbn chadcofiaplkianechinydharcdl @nddhd S

fr 01%%1:18%38{1? &gev%rg ﬁ}e 6,1ndes red fi EP%Qg\ic{r?ggrgaQiggoﬁ_c?&én ﬁltn@ﬁotnb]n 9

ar ysraups gethkagpctgngs, agd )he éqactmn products it may be advantageous to add
appropriate catalyst-poison to the reaction mixture, e.g., thiophene and the like.
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Art-known catalytic hydrogenating procedures as described above can also be utilized

for the preparation of compounds of formula (I-¢) (e.g.), or of compounds of formula I,
30  wherein L? is a direct bond or the bivalent radical -C;.alkanediyl- and Z is amino,



aryl C1_6al kyl am no, herein referred to as conpounds of
formula (I-e). N(CH2)n 1 NN I-W(CH2)n NN X -L QX

wW@R00Qoo3d411-e) R (t-c) + 5 Catal ytic hydr ogene€T/BEB2005/053030
procedures can also be utili iid for the preparation of
conpounds of formula (I) wherein Z-L2- is

am noCl 6al k er.red

£ orei o qofrog e B RGl ReR 255 ary%?ﬁ‘?%‘f%ﬂ@&( N
wheardnsalkylpipinoj hereinesperred 'p@mgmpomépéfomgla( $):an i nt eger
W|th value 1, 2, 3, 4 or 5, herein referred to as 10

j). The reactionp~Ns_ carried
out er ﬁodén at podphere and inHhe bq{é)Sepce/N—f‘I
Raney” N ck

of met hanol O™ =
(CH2)r-N(®—I2)n N-NN )-- (CH2~, - NIR®*~~( CH2) n
JLQXL\ 10 k2

(rj)y i~ -1r11
compounds of fornul a c) can al so be pregﬁred by
deacyl ati ng thgf)conpouﬁ‘ds of formula (If*hherein R!
#-L2- is -Cl-6al kyl oxycarbonyl, herein referred to as
co r@ﬁzﬂﬁﬁ%\xddrg%engtﬂ{gg%c@dugs ohn a]sob()é ufi ﬁi'%ﬁ bk ﬂralfbgraﬁ&%ft ing

opri aj

e
sol epppeinds & femulaOnvhsreget-bri léala@P{i %\?(Y%&a?% ired to as
br osvingleynds of farnsid (ﬁ@bb}@osthWNDmmlgds o formaladh h\élprmﬂ%bﬁj is

as 63/5 |- wiirs is an iﬁieg&JWﬁl,vﬁI&"ZmB ™ or 5| Hbdgr{ i) d fo-alN

10 f (fogllp%fnldsg H&B%b Tlge IB%IOIBS 488 uR.m]dﬁ }gﬁﬁ&mﬁpwﬁggmd
to igh G’Eﬁﬁ%ﬁ H%NIOF% P Rkt Ofgljethaeﬁﬁ“ @PeEhar ed by

converting the conpounds of fornula (1), wherein Q

N=— (CH:):—N/\(CHZ)n N—N NH,;—(CH)—(CHy;—N /\(CHg)n
LA 47 )
S y
R > R

) (S

15  The compounds of formula (I-c) can also be prepared by deacylating the compounds of
formula (I) wherein 712 is -Csalkyloxycarbonyl, 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.
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N6 Iii/\gcﬂz)n HN/\I(CHz)n
S XL - N [ X
R? o R2
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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



WO 2006/ 003147 PCT/ EP2005/ 053030 -16 is -CR3-, R3 is
hal o and the dotted line represents a bond, herein
WO edoenordd’ t o as conpounds of fornula (I-h), DbRCT/EP2005/053030
treatment of a m xture of the conpounds of fornula
(1-h), SOdI um acetate and acktic acid with an
appro e acidic solution such as ric
acll“‘ol'C|O 3" is halpyayd the dqtied hng rewéwza@z"évﬁw eﬁ PR3 o
Z- |compddndsRE faRBulzI(-1)) byRre@imeg) of RIniTtwe of therponpeysdsef formula
f Ol @dfuln) acetB 88 LIcBicYacidSwithMf apfRéprRieAcitie kaidddudhas as
g‘@&u s.of. formula (l-k), can be prepared by
1¢ 28 hhound of formula (1-c), with an 10
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5| ntermediate of formula (XI), wherein Wis an
appropri ate y€aviag, or such as, for _~exanple, halo,
e.g. fl‘U'dthz‘o_Ehl orgﬂ N or |é)dgz_(¥6}(%lnf OW y
radi cal such net hl sul f onyl oxy,
4- et hyl phen}ifsulfony/ox and_the i k& The re
can be perforned in § yegaction-inert solvent
for exanple, an al COhOp& e.g. nethanol, ethan I,—
2- met hoxy- et hanol ,ggr opanol , butanol and the |ika; an
ether, e_g. 4, 4-dioxane, 15 1,1'-oxybi sprélﬁ%ne and
the | i ke; a ketone, e.g. 4-nethyl-2-pentanone; N, N
T b Q¥hoa m&ﬁula% wﬂekfm%w&rﬁﬂﬂ'f&@@to' ak K@&npolii® of
ro
&anrkgﬁp%rlfﬁ@h R EiFpol i @Ruts o, yih an
10c arlbtemdlete@f forpela G heminDW AnaneppToprias leaving g Sughiahdor
OF exAHhIE) k6 2d. ) PIOGL Schlofd Prol ot fddb,ioz e shilfooylfiyokdicapsuch es
aci W fibhyiok anQﬁ%gﬁeﬁ s@faﬁyl&gf anld e GiR! B EreRtioh BA be
reactjion. ro I‘IZaS meénm
e TCIRG L U LT T L

t 0 gfraneit-methbry-atiwaclt propenolgbytano] ang therliky: a Aieine& 4 frdioxane,
19 ater QkytidpopaRasl ienike; Bhetofi& ag! 4-pehyieypeaaiome ekt | y be

¢ ar(ﬂmgtgyflf%%arﬁae %]t‘ ﬂ{rgﬂm%ﬁlgmrtﬁe lfkg P%Je E?dé@&ltdf@ﬁ Whprdprhtk base

e ORI gl of foriy BB et SHEPoPL A I ERRL AP gRA

carag. eithylairetor sniinncatEasednay be atlizad t9, pickaip K(aciIPIEhNE N

Z Ll%elléiea &)t Mufk of the reaction. A dudall@nodint bf andpprofiatdRet2

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



( X1) (I-c) 1 (1-k) 11 In an anal ogues way, the
conpounds of fornmula (1), wherein Xis >N or LI is WO
wQo@6/0003147 PCT/ EP2005/ 053030 -17 PCT/EP2005/053030
- Cl - 6al kanediyl -NH, -NH (e.g) or
- NH- C1- 6al kanedi yl - NH- her eiﬂ referred to as

conpounds of fornul a -1 p
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intp eack otfeh via ar N—R\Qovm re ILD_DK__OI‘(CT[ZQM’]_{:'[I
group tr Yor-rradh orie- e of such trangf s Q
are alrgqady descrihed elnabaove O hgp exarrpl es/ane
hydrol ysi s of carboxyl sters to 10 the
correspondi ng carboxylidTacid or al cohol; hydrolysi 3,
f am des ®bd the corﬁxésﬁ*ondl ng carboxyli¢bacids orR
am nes; hydrolysis of nitriles to the correspondl ng
dazol e e
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r eaeﬂctlmm@r Bnetional izeng trensformatising Seme At suglt tranpfgrmations are
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(Iv) (1) i2 25 The present invention also relates to
20co rmtaﬂiitdﬁttefs of formda @B can heptkipaied by teheing aminganeliate of formula
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The present invention also relates to compounds for use as a medicine wherein said

compounds are compounds of formula (I)



18-Z-L' Y(CH2) -N X L~ Q R2 (n the N oxide forns,

the pharnmaceutically acceptable addition salts and
W0 b@s/osiier eo- chemically isonmeric forns ther eoPCT/EP2005/053030

wherein 5 the dotted Iine rePresents an optional bond;
nis 0, 1, 2 or 3 and when n'¥s 0 then a direct bond
is intended; 10 Qis _-6(=0- or -CR3- wherein R3 is
hal o or Cl_6al kﬂ_,_La.n(jL\-vvlﬁ "Q i s OR3- the dotted
line represents a bo /veaﬁr—)l'«' i ngependently -N< or
-CH<; and when X is -@K then Y i gP -NH; 15
each Y is independently -N<, -NH or -CH2-;
except when Xis -CH< then Yis -Ng=or -NH; is a
direct bond or a bivalent radical slected from

- Cl. 6al kanediyl- T-, -NH or 20

-NHC1. 6 ane d

bi Vg4 ﬁi‘ﬁ‘?g’ ep&@“écc?{“écﬁ%f ?CS?H%b%f d% an e%fd%l’e fbreo-

- CZheuicdbrisdiei¢ forms beredfomigreinr - C1_6al kanedi yI
ssubstituted with one substituent selected from

hy ydrogen, nitro, halo or

C{ﬁ Eégﬁne%l#sgm cﬁ% %ﬁb@m kyl or aryld _6al kyl ;
Y(CH2)n 30 the central noi ety may al so be bridged
(i .reis Of I0R o hgndawhien uisd] then avireestbgnd is witanfiedan et hyl ene
bridge; Z is hydrogen, hydroxy, Cl-6alkyl,

LR RO oy 2008 003147

benzt hWb%"cQ?l ?@: _thafated “&ﬁ?lﬁﬁe‘&?a 4 ing system
selectedfromeN—J-1N~I/Jr \\N4 RR4 R
S Raéh ¥ is ifdepdider(tiy—NX of aCB; apdwhgn X is -CH< then Y is -N<, or —-NH-;

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

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

1.2 is a direct bond or a bivalent radical selected from -Cj.¢alkanediyl-, -Cz.salkenediyl-,
carbonyl or -Cj.alkanediyl- substituted with one substituent selected from

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

R?is hydrogen, Ci.¢alkyl or arylCj.salkyl;

(CHz)n

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

Z is hydrogen, hydroxy, C1.salkyl, Ci.¢alkyloxy, aryloxy, amino, cyano,



5000p RSaNI \~-Xx~Ra ~~ NNR4A SSNRCKR4 4
(a-5) (a-6) (a-7) (a-8) -NH HN~ 4 HNY N O (a-9)

W@ 2006093140 wherein R4 and R5 are each i ndepenl PEI/ER2005/053030
sel ected from hydrogen, halo Cl1- 6al kyl , C1-6al kyl oxy
or trihalonethyl; aryl is phg‘?‘ly or phenyl
substituted with one or twyg s gﬁtltuents each
i ndepBHFesdiyipmingor B@F@&Z‘Flf’léﬁ:ﬁﬁ BMELI Gal kyl or
Cl_dahiglsydtaxseject®framt h t he proviso that when nis 1 and
Xis -Nand Yis -N< and L1 and L2 are a direct bond

and Rl and R2 are hydrogen and QF(S -CR3- wherein R3
is chlomMg=then Z is qmtlkger thanﬁ\ﬁ ri ngsyste srt/e 3).
20 The %ﬁ;@bunds of %present / enti on hayvelPXMRP
i nhi bit pf opertie rcan begs seen fromthe R*
experinmental part hereinunder. The term" PARP" is used
herei n t®Ymean a prof& n havi ng @&l y- ADP-ri b(SsyI ation

Aactivity. Wthin the neaning of this term PARP
enconpass abl prote| ns gncoded by @ 25 parp gege,

mut ant s I erpative S|IC protel ns
t her eo dd| t | ona asl used 6/ 003 |
PCT/ E m" P RP'

i ncl udes PARP anal ogues h&TDI ogue§I antl analsogu’és 8
ot her angsrls. The terglefARP", inpghudes but isqRpt
limted to PARP-1. Wthin the meaning of this 5 term
PARP- 2, PARP 3, Vault-PARP (PARP-4), PARP-7 (Ti PARP),
PARP- 8, QPARP- 9 ( Bal PARP- 10, PARP-11, PARP-12,
P-14, PARBALS:0 PARP-16, TANK-1, TANK-2,
y be encpnpassed. Conpounds that inhibit
bot h PARPH 1 t ank§gsB\ 2 can have advantageous 10
properties™n that they, have enhanced grow h
inhibiting activities in cancer cells. The present

i nvention® so conteng-#tes the use of conpounds in
the preparation of a

10 wherein R* and R’ are each independently selected from hydrogen, halo,
C1.salkyl, C).¢alkyloxy or trihalomethyl;

aryl is phenyl, or phenyl substituted with one or two substituents each independendly
selected from halo, Cy.¢alkyl or C;.salkyloxy;

15
with the proviso that when nis 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



medi canent for the treatnment of any of the diseases
and disorders in an animal described herein, wherein
wa@ adod/oeawpounds are conpounds of formula (1) 1BCL/EP200§053030
CH2)n NN X LI ~Q R2 ~ mthe N-oxide fornms, the
pharmaceutical Iy acceptable -#Ydition salts and t he
stereo, chemcally isoneric forns thereof rein.20
t hdicigi helrp | FARR dpfulehe 8P @}?I°6betsn homeloshE i 2 ’Prﬁ’ﬁ‘ées 6
1, othepaimaland when n is 0 then a direct bond is
intended 25Q|s- C(=0) - or -CR3- wherein R3 is halo

1§gﬁlt glﬁ@ldesggt I8 n<§ hfnéte Rgtnlg ZVr\]’?lr 4 [h%%l< Lﬁlﬁ]geof this
CHnm RARP-WEARP3, Veult-PARP (PUHER- 4? R@P T\@%&P) 1NM§P 8 PARP-9
e aqbal)Y P!ARledIemnde mRy-lszP N!—IPARPG]#kPMIP LECPIBRP-IG

CﬁH{K Hﬁ befepksmpaed. O - L' is a
i rec Ehle b| va %ent ee a sel ect ed from
- CI . 6al kaned| yI , - NH or V\D 2006/ 003147

PCﬂoEBBﬂdeﬂﬁﬁBﬁiBi@both PARP-1/ahé GhkBadeRaaelivy Rdvipageos | s
107 Cliir ibs fond ey hﬁe Binkadee Efowﬂﬁdlhisiahg 5:8h664 18 darkEr@Blls.
kanedlyl - C2. 6al kenedi yl car bonyl or
- Cl_bal kanedi yl - 'substituted with one substituen
se|Be peeent Mueign HyropRpPlaies B yieof peMROngs inyihg g’@ﬂafa“m of a
Ni tiiddicalalt Goraite @euimemy offddy bisthddishageg em diGideBadnh kydninal
ar yde&hb&ﬁlehayrl wherdid séf(l Edtboutdh afeRBmEARYY GHforRIaRNY MRY

15also be bridged (i. formng a bicyclic noiety) with
an et hyl ene br| dge; Z |§\hydrogen hydr oxy, Cl-6alkyl,
Cl. 6al kyl oxy, aryl Qxy.¥ am(ﬁléz,)n cyanoN 15

aryl C1- 6al kyl amino “or b.; - 6al kyl ) am no or
a ring system sel ecteg2fromo _1@C

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereoze
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;
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Preparation of intermediate 1 M\&
N
o8 i

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.




15 of H2 (leq), the catalyst was filtered through
celite, washed with EtOH and the filtrate was
wer@poorted, yielding 13.4g (93% of
Preparation of the final conmpounds Exanple Bl
Preparation of conpound 1 N2 , NO H 20 A mixture
of internediate 1 (0.098 nol) and hydrazi ne,
rmr@ﬂﬁ?&lﬁ—é—e (0.22 mol) in EtCH (35Qm) was stirred
__________________________________________ S evapor at ed,
water was added and extractedfwifh"DCM The organi c
| ayer was dried, filtered offoa evapor at ed. The
resi due was purifled by col umm c aphy over
si lica gel (eluent: CHC13/MeCH 98. 5/ 138)c1§he pure
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Codh Bitollubdh el Aried. yiel dikgd10 2. 49 (60. 3%

of conmpound 2, nelting point-2 . Exanple B3 a)
Preparation of conpound 15 '~ O (ENDO) HBr (1:1)
A mxture of conpound 11 (0.08 nol) “(CIRYdr obroni c

acitgiefte a0 USmEHAEOH 30088 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 H; (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

n | N |
N
“N” o

H
20 A mixture of intermediate 1 (0.098 mol) and hydrazine, monohydrate (0.22 mol) in
EtOH (350ml) was stirred and refluxed overnight. 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.
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stirred and refluxed for 30 mn. The sol vent was
evaporated. The residue was stirred in 15 2-propanol

W@ 3@6/00d1y7 filtered off and dried. A part (2 ghCDEP200&053030

residue (28 g) was recrystallized from MeOH The
precipitate was filtered off 2%4nd dri ed, yielding 0.8 g
(40% of conmpound 15, isolated as a hydrobrom'c acid
salt rrelti ng poi nt >299C F b) Preparation_of
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at 50C, with Pd/ClO%(3 9) Iyst in the
presence of thiophene 4% solutio m). After
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B4 Preparation of _conpound 4 ~ N O HK . C41-404 (2:1)
. 1120 wk) A mixture of conmpound 1 (0.028 nol) in
S hydrogenat th Pd/C 10% (2g) as a

Ve ) wa

c atPieasration of epmpopad Iy upta leq), the
catal yst was filtered off 10 and\ f||trate was
evaporated. A part (1.5g) of the™ r Hgg(l $00%
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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 ? S’.»
F

.C4H,04. H,O
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  overnight 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)



N O 15 pAcetic acid, anhydride (0.00523 nol) was
added dropwi se at roomtenperature to a mxture of
w@oovpoodid7 4 (0.00436 nol) and TEA (0.00872 nol PCT/RPIOEMN53030

(10m). The mxture was stirred at room tenperature

for 2 hours and poured out i#fto ice water. DCM was

added. The m xture was_acidified wth %@ N a];}]ﬁ% 1
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was stirred at WD 2006/ 00 EP2005/ 053030 -31

roomtenperature for 2 hours.
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A m xture of conpound 4 (0.013 nol), chloro-
acetonitrile (0.014 nol) and sodium carbonate (0.065
nol BxampleMYF (150nml) was stirred at 70C for 3 hours,
coql'raﬁrauﬁowceﬂpoumsout into i ceMaper and extracted

with EtOQAc. The organic | aye eparated, dried
(MSXM), filtered and the_s@l yen s evaporated till
dryness. The residue (6. 1g mas purified by col um
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The o?gamc layer was separated, 1e:de w1Ef1 potassium carbonate 10%, dried

20  (MgSOy), 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.

Example B6
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Preparation of compound 6 O)%
Y

[a]
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




H Preparation of conpound 8 .N o HZN~~~N A mi xture of

conpound 7 (0.0027 nol) in McOH/ NH3 7N (30mL) was
whyasooganat ed under a 3 bar pressure for 24 hpCF/EBP205/653030

raney ni ckel (0.73g) as a cat aI yst. After uptake 20

of H2 (2 equiv), the cat al ys% was filtered through
celite and the filtr S evapora The r
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a) Preparation of conpound 17 N N' WO 2006/ 003147
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hours The sol vent was evaporated till dryness. The
re%x %s taken up in water. The m xture was
pot aSSI um car bonate wusqolid. DCM was

adé’é@?@%’%lc?‘ap%‘% filtered off a, dried, yielding
4.679 (76% of conpound 8, poi nt 253C,
Preparatl on of conpound 9uite- 5 A mxture of

hy %Jxrt]uqe 1f8c8&190u91%§ (61562)7 nllolib M@Hﬁﬂﬂfﬁ 7?“36&15% )lydf’@%nated
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 pm)
(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 ,




at room tenperature under a 3 bar pressure for 18
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through celite and the filtrate was evaporated till

dryness. The residue (5.39) ¥as purified by coI urm

chr onat ogr phy over siljca

HdAd){F}é%rPllhflaia)zme 02(% I‘T‘?{E%ﬁf}’re’éd‘?%cﬁ%?’?l s wer e
co I mcmoh)elcbcblnddd (h.e45mbly anitsodion cabepsr(@8@onolTindMe 0k
WalSyas GirYed ] JoPE 8Kl 5 mélﬁmpg?lrafout RCicHWREH Rl Eﬂia@te(\l\@ﬁh EtOAc.

fil d. .8

Cloﬁl%lg Ei%amg{aywaf feﬁr Iatggi vr#he? g‘]’\%ﬁx%n c?%\/lg(é ? 1 recf)afnd the
5Pr splie apgyapsra virpes- The rgsidye (462 'W‘?s wnlﬂmry ‘("i‘l‘@) 25
A rehittrdtograpily oberksilith g#1l(20-emhhalai DEMM:CYOS)D). Trelppre

I( ntf%r 11 ng \N"élxte% I?EC&EQ B%%ﬁ'eg %l\ﬁ?lj)v)as @%Otﬁég Cvlém 'ﬂg %@p @%?Of

was stirred a Cfor 5
homfP%‘P"“nB%ught to room tenperaturg, poured out into
i ce)Repmetionmficengonatided with DCM yThHe WO 2006/ 003147
PCT/ EP2005/ 053030 - 33 organi ' was separ at ed,
washed with water, dried (MySH)) tered and the
sol vent was evaporated. The¥Tesidue (1.2g) was
purA fixade bicompbundrl’7 ¢hi2d medl)egd sgelym acetaer(0.636 melhingedtic acid
10% é/ 7‘ﬂ19 iR slif:Ed Ml@'?éﬂuxmwf A @’mﬂt U@ W ad £Qipdrated®till dryness.
ure fracti.ons
sol &rﬁmd\v)‘%was tg%lenu ntw%e é).!uyrgtgrse’: \xgi? B&g%gyltﬁﬁétgg ﬂ'gbg:bgﬁla?e
cr yseihDIGM wes @ﬁ‘?ﬁ’ﬁﬁé@‘& witiftlieser aff antdrig ’ei/lﬁ]amg AOHe70% e

pr admpound & mekngfpoint 2938d of f and dried in vacuo,
yi el ding 0.32g (15% of conpound 19 nel ti ng point

161Ig:eaaggbn§rcgm]f,@ﬁl@§| on_of comoupd _b6 ~ "0 NNNO N

A“m xture of compound 19 (0.0087 nol) and
SOdI um acetate (0.01306 7/@ a| c acid (40m)
was stirred and refl uxed hours. The sol vent was
15ev e ixgtre of copippundd B h@l$snolHp MeOENEs T (158mQ) wepogdrosensies
WaSat adgaepefdi@e tidet 413 Barprssusd for 18adbuamdth they sitkel ) fsor

B;Qg.rys%ﬁﬂertuﬁ_lﬁﬁe (H 1 l@%uvt) Qnd &&W E@Jm{%@& Hl[‘&lgh B M he
MR (A S N TR A B PR

vashsepagapeivendihad (W-thimbelent: PEMAdeQH/Easabl 88/1 2/ 1.
2cf i Th@ bed faffbni Were cORLMERd tNEBIveMans tabetied. The residsd wase

%gﬁl zgd ﬁcgm B\ﬁ’ﬁ‘: %yﬁpé]m&me%tﬁﬁ%@@@ YndAel, yielding: 2.8g

(67.7%) of compound 9, melting point 182°C.

Example B10
a) Preparation of compound 19

A~

o r1,N\ cl
2
(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



silica gel (15-40 jtm (eluent: DCM MeOH 97.5/2.5).

The desired fractions were 15 col |l ected and the
wa@odospail4amas evaporated. The residue (1.4g, 40P¢EB2005/053030

crystallized from diethyl ether. The precipitate was

filtered off and dried in vattuo, yielding 0.95g (27%

of conpound 16, nelting point 140C par at i on of

c oMl FYTOV HIRPRARHY, wighied "ﬂ‘hr?’(%‘ﬁ‘iﬂ%éd exﬁ%sihﬁﬁerﬁ%w&e

( 0.s00&8 Yanwiaporiterd. HEIesdie((52pMas marified by eelern efmematography

r efdvepsada géwg_tratr?i pﬁrm(clal@dﬁﬂ DAMMOHANEITH 9991/0.0€5185/15/0.1). The

t enper.at ure. sol v S_evapor ;

iy R E worbd51e3R4 Yl lh BN CHABARARES b Heighlo 7, 33%)
i vas erystolized Sy acptamtrilg ang diseiybatesr e presipishutsdiltesd o Ard
extdriedinedcus) fitldikg AL (@5) of compdund a9ymeiting pbinEX6OIL. The
or gﬁﬂﬁ’gaml YeLoniREndSePar ated, driedyMySO4), filtered
and The s

Lh

solrvent was eévapor at ed resi due was taken
up in acetonitrile. The prer/i\g»ﬂit,q e yisiltered off
and dried in vacuo, yielding 1. 7929 of conpound

10, nelting point 238C. 25 WO 2006/ 90 7

PCT/ EP2005/ 053030 - 34- Exanpl e 1311 a) PFBBaration of

c onpwiKitte fompend 194(0.4987 (MBNIBE) sodiumi ag¢tete €0.43H06 mol) in acetic

3; ﬁl@?id'@ﬂ)nﬁ) Wt irsddb dfidxed fd m_@nglxe&opaﬁ b@é(é’\]ab@at&ﬁﬂi;g e

e esl.e - . , 4= [ .

ol domess Lophheé Boig E)Bc?‘r’]g“t’o‘é‘%(“g‘"‘.s Jodel R QB84 ol )
10y gefbtxpd fop d heus andghendyipughttp topgrfempergiire LM wag addsd I, ¢

wasnigme ved basifebd aith ddate ENELOH sahttion ward extractefveith DCM. The

pr eﬁgamctl%fe@waa@%&akédy WisRsh aftf warosee dvipd d.5) fil@nd thdhren

1 N

di sspl ve The .or gani ¢. S0l ut.i on was._.d

(gt % Py Ta A B ey Sh R R SR
r esiliga eel WA 0oy elagnt: DLW MeOFHE 75/ P)o BasrfissirepiipgtionsKere

15pr ewilgtdd ahdthwvesvent wdsteespeditedf Theassitiuel (1i.4z0140%)wes chystadliz6d frgm

( 7 i wa! . i A 0
Yo lyal g st
(0.%f 8oy L grelippimh ate.(0.16 nol) in acetic
acioPrepoatioa@bcomppundd stirr el

nd refluxed for 5
hours. The sol vent was evappratgd. Hydrochloric acid
10% (800 m) was added to

ney due and the reaction
m xture was stirred and r for 1 hour, then
cooled to roomtenperature and thed®sul ting

pr e npluirabfeow@suntiilb teesoagk @bl in N@ISIDRA50m1) Rasweitret sndidfieked
dri o%grni g‘ﬁ 418 Hen gr%ug'& toq‘gorh %‘ﬁnp%ﬁ&'red $fe 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



(30g) was crystallized from 2-propanol. The

precipitate was filtered off and dried, 15 yielding
WQ28600(134%9 of conpound 11, nelting point 218PGLZEP2005/053030

Exanpl e B12 Preparation of conpound 12 H Cr Nv N..

cl. HO (1:2) .H20 (1:1) A mB%ture of

1,4-dich|orophthala2|ne (0.13 nol), 1-(phenylnethyl)-

3- pirampleiBlilnani ne  (0.12 nol) and, sodi um car bonat e

(0. REraporaion of c@MeutdHONL) was m ¥d mder Nz at 20

130C for 4 hours. The m xt ureowa " poured into

ice and extracted with DCM " The or gaf %@6 vvas

washed with a saturated Nadl sol ution,
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93, s%n%#w’ﬂsw%ate i3s ﬁlteﬁdd)éfawa%he%wa ‘Zst%ﬁ‘ﬁ’%/%‘ﬁ“
I nt DCM@heh;tgiarnizccsquMn Wasaiuecﬂ(l\@loa), filter&) and the2elgery pan ol

yi eé\%g&& o THh : W fﬂa%a 2- ﬁebénbmxégorﬂalt proki it%(;ﬁs
% anpl e

Pr e léefeé#‘%aﬁ%é? 061 ?é? “#P°E’ (1:1) A

m xbxfrepapfiomofcenpdundibpr opo (Oh0- benzene

(0.025 nol), conpound 23 (©°02 rml) and sodi um

carbonate (0.06 nol) in DW (150 ii Wasg gbbared at 60C

for 12h. The m xtur S..C Qur Qic

wat BrtixieofFamaEnd A4 0P a?fgﬂ ﬁ*&@tﬁ?%?t? @elé gL 266

1The (800 ed)ivs stirted andishiied farSdidursfihe aﬂwntwm@uorateéed from
Ve Chydrddhorie bEE 1L (¥ (300 enl YWass addedld @e Reidad inda@rdedtioatixaite was

6 OC tlrr-le-a ?ndr rgf?uxgcﬁJ for q 1?lou1rgt%nen\'@§li§ quo%i fefif eljatme ndl H]@ éesultmg

aci d

an O
o SRS R PF vl "Gh e (heRABFB A B L hOSE e reside
pr o@3agoras arystalDideEronilpropansi. Ghreprovipitagviae Bliered ofdahdried,

1% enpigitRk U158 (34 Rt dbiighurd 20 etz A0t 2188°cconmpound 13,
rreln?l nggpo%n(t 2)247 6%%110 Exan'p g(%% 14 a) Preparation

of conmpound 20 ¢, UN O- O A m xture of
1 4594@191@0 6- nitro- pht hal azi ne (0.0557 nol),

St o g A G )
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.



in DMF (150nl) was stirred at 130C overni ght and then
brought to roomtenperature. 15 The solvent was

werapoorsed till dryness. The residue was takePCT/BP1005/053030

DCM The m xture was poured out into ice water and
extracted with DCM The orgalc | ayer was separated,
washed with water, dried (MgSO4), filtered and the
solBsample BES evaporated. The resi due was purified by

c olpwepmaidarod oambp@andatshy over silica gel

(el uent: DCM MeOH NH4OH 98 %/%f ractions
were collected and the Ivent was e o8 @q The
resi due (6.5g) was crystal lized from di et hyl

The\ mipruecif (8- ghleroprmpoxy)-H flupredbaptane EHIPS qul)eepmmunﬂa?élﬁ%m
yi g aﬂ@ so@xu%gcaéb%ﬂ% (06 EPY TR DMF 1 86 wissitrbdy@ 60 fot 12h.
I:'Lng e Imxtur S%:Q)gl%%%gﬂfz%ln&]d%g@%d C(aNH@ I‘ibl Hﬂ l%mhzgd Wfa‘l

ure of um ace

5(0 Pﬁésﬁler?mcwﬂﬁtﬁwa%féﬁeé famd awslb%ﬁﬂ IOW&Q@S BHC‘B’W W
r effiliened off iralrdridd Ae6OPG Tha tesids0f2\l gl waswersyededhipiortizet hydrottilpric
25 g XMSI) in Wpﬁi&ﬁﬁ&]l PHe! éﬁ:cﬁ)@thtg wlppfﬁ&eﬁmd Washe@ G d-

or GG P18 R B csar ey s it BBy nhaliBie 1440

pour e
watoé gomplgpry ﬁ@@ltlmoz@@@@@sm? PCT/ EP2005/ 053030 - 36
iowith a concentrated NHAOH sol ution and stirred. The
precipitate was filtered off, washed with water,
wadiampleBih 2- propanone and d| thyI ether and dried in

Vv aahPreparatior bitionpoind29 (95% Q oy d1, nelting
poi nt 286C. H c) Preparat|on corrp und 22 H,, No H
'O %A mxture of conpound 21 (O 118 in

hydrochloric acid ION (100M) was stirtfed 5 and
refl uxed overni ght and brought to roon‘f’?oen‘perature

Th ‘%A REkHES M@&l&%ﬁ%@bﬁtﬂmaﬁﬁd (b.0SEMARS S-amiddeL- 1 esi due
st p};}egéneca%%@}hﬁ F%/E ?g_jy eggar 5 Og6|[ Plslgndﬂnogﬁlﬁ{r ?rbmge (8 0836 d‘nol)
i n iy B SOl lwasisiigect £30° ?gmlg'eﬁanwﬁwa\l@t toygom mp‘fr?tﬁﬁ-
15p 0i'Tht sa3 A Gras@y apiotagiaaillaliyness. Tife restiivp oaniekebdiplist DCN. BheN o
rixtbleNa 'ﬁ@éd]ouwnto iE20a16rbind xied\Rh BERDITELorERicA@was
m )gste;ymrra%dowasﬁgml% water, dznegl (8MO§)(§ }thtered )ancf tﬂe s'v?vgﬁl: a% g‘r;gl z)rated
The residue was purified by column chromatography over silica gel (20-45 pm)
(eluent: DCM/MeOH/NH,OH 98/2/0.4). The pure fractions were collected and the
20  solvent was evaporated. The residue (6.5g) was crystallized from diethy! ether. The
precipitate was filtered off and dried in vacuo, yielding 6.2g (29%) of compound 20,
melting point 199°C.
b) Preparation of compound 21 /\Oj\ "O\ “[’g

%
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



10 and THE (30nl). Raney nickel (2g) was added

portionwi se. N2 was bubbl ed through the m xture. The
worRoob00H4Was hydrogenat ed at room t enper at ur e POTEP2085/053030

bar pressure for 2 hours. After uptake of H2 (3

equiv), the catalyst was fil®&red through celite,

washed with DCM and MeOH and the filtrate wa

ev apidt agomepnirated NigyQHh sedusion g stipred; The precipiate ‘Y"é%‘étf’feﬁﬁf in

Ve Givhsaguidwitht vatter, Wiskedprita-popaatre andidicthyllether ad dgéd inapgo,

df@édl#ﬁssﬁ@ls%)oflc% Bénd28 Shaig, pams 2deaken up in warm

was filtered off and drifed in

| tal
vac%rep?iatéqnﬂofﬁ‘ﬁg “ (249 =) cdnppund 14, nel ting

poi nt >300C. Table F-1 lists ounds that were
pr epar ed accordi ng to one of the a e Exanples. 20
Table F-1 \ HNO NONOI / \ KX, Co. No. 1;

200%515%‘%2*}”60%@#%%%@8} g ie i R ol R gt

sRyemigipdprough to pmacmpesature. Thotslver Wi 4vapgipisd
H2 O,lll d?;@nesd\ﬁ‘he wsidiexvas faBe yp in MSOH anth;DH T4 rd@unerws stirred.
2 64Tl%(f) J&ph‘at@w% fdered bfMnd dfkdYR Nlcu@ 1 ﬂ\Kk (95’%) &Peompound

[ No. 6: EX. >300C N N 0

n%’@‘“ni“g@"im ﬁ?\l N~/ N Co. No. ; . [B7]; mp. 259C
Co. ispemoreo, OB . »@CN RO N 1L EN AN
HoN- / N H

wN - HCI (1:1) H0 (1:1)

N, was bubbled through a mixture of compound 22 (0.00614 mol) in MeOH (30ml)
10  and THE (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 H; (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 residke 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.
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W@ 2006/08017 5. 265 46 6.874 6.074 <5 47 6. 741 5pABEP2048053030
6.789 5.513 <5 WD 2006/ 003147 PCT/ EP2005/ 053030 -48
Compound in vitro filter in¥tro SPAin vitro SPA

assay assay assay [NoPARR—IPARPTI TANK-2TC50 PIrC30
| C50 49 6.287 5. 41836 in G fier]9P V& BOY |<h virb &PA
6.523 6.365 <5 57 6.448 6 36ap. 184pacrs, 6./66458y972
<5 54 7.037 55 6.[677Ng. 782 B85 | ngvg 111 5T <5
57 6.326 5.705 5. 494 58 6 5885 8 gac 5o lg giCE 4o
<5 61 6.528 5.888 <58 g 7 8787 od o GME o L4 o588 )
7.535 65 7.04 6. 07—<52 667 A42 6 1335080 <5

51 - \ét 3 O~ J_J_qs'a.é.souq <5

52 6.448 6.362 5.184

53 6.664 5.972 <5

54 7.037

55 6.677 5.782 5.825

56 6.111 5.249 <5

57 6.326 5.705 5.294

58 6.501 5 5.045

59 6.09 5.482 <5

61 6.528 5.888 <5

62 7.413

63 6.837 6.165 <5

64 7.535

65 7.04 6.07 <5

66 7.016 6.115 5.364

67 . 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 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 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.



67 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

WG 2@600H40D47 <5 73 6.288 5.721 <5 74 6.215 5r&PBP2005/053030
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
conpounds can be further evaluated in a cellular
ch ¥¥&nd/ or radi osensitization assay, an assay
measuring inhibition of endogenous PARP-1 activity in
cancer @bipount BESmANMgventually in an in vivo
radi osensitization test. 5 W 2006/ 003147
PCT/ EP2005/ 053030 -49- .CLAIMS 1. A conpound of
formula (1), 2-L, YeQH), (M- N XN-NQ R2/ \ to 5
the N oxide forns, the'\}a\paaa-mexé cal@y acceptabl e
addi tion salts and thegzstereo- chem-all ydi soneric
forms thereof, wherein 10 the dotfed¥Yine represents
an optional bond; nis 0, 1, 2 or nd when n is O
¢hen a direct bond is intended; Qu's -C(=0- or -CR3-
wherein R3 is halo or Cl6al kyl; and 15 when Qis -CR3-
the dotted line represents a bond; each i S
i ndBpRNHdnforys. thepheypacepfigally a‘i‘fEPt%?Pe?ﬁﬁ‘km‘r‘ §?¥t§ EIng e v
i s chédicallyrisonidHe formethelqofywhegein ndependently - N<, - NH-,
-CH< or -CH2-;

10  the dotted line represents an optional bond;

nis 0, 1,2 or3 and when n is 0 then a direct bond is intended;

Qis —-C(=0)-or -CR3- wherein R is halo or C;.salkyl; and
15 when Q is -CR>- the dotted line represents a bond;

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

L!is a direct bond or a bivalent radical selected from -C;.galkanediyl-NH-, -NH- or
-NH-Cy.galkanediyl-NH-;
25 '
1.2 is a direct bond or a bivalent radical selected from -Cj.salkanediyl-, -Cs.¢alkenediyl-,
carbonyl or -C;_galkanediyl- substituted with one substituent selected from

hydroxy or aryl;

30 R'is hydrogen, nitro, halo or amino;

R? is hydrogen, Cy.salkyl or arylC.alkyl;



20 except when X is -CH then Yis -N<, or -NH; L' is
a direct bond or a bivalent radical selected from

w0 (mowedlkanedi yI -NH, -NH or -NHC 1.6 PCT/EP2005/053030
al kanedi yl - 25 L2 is a direct bond or a bival ent
radi cal sel ect ed from - Cl- 6alkanedi yl -
- C2. 6al kenediy! - carbonyl or -Cl_6al kanedl yl -

subst i tut V\A(FIFP)none substituent selected from

S /s by Gty PRI TR Sy BRleh sy

ZOMW@GQIﬂWth@MﬁEPZOOSI 053030 -50- Y( CH2)n t he
central noi ety nay al so be bridged (i e. forrri ng a

5am NGy @yﬁ%&lam‘“&? OéP%?F'@fz‘éﬂ Gegd!

%Xé:hddrogegqu o%) Cr éé%&lh ﬁ% Bt&y gl%ﬂ)gél 1&9@;»an

[ oxXy, aryloxy,
&

benzihpspral sgle(ted frGal Kyl ) am no or a ring system
selected fromN=\ NI R4 ~~r~R4 RS Ra D 011~ 4

(a-1) (a42) (a-3) (a-4) 0OO0O 5 ~ N | I ~N |
N1 4 ;l%\N R4 S a R NRlO(gj (a-G)mK--S)
N-NH | Q KN R4 HNYNN 0 (a-9da-10) MeR4

and R5

gach i nde\be-ﬁ ntly el egted from hydrogfen,

hal o, 15 C1.6al kyl, Cl-6alkyloxy or trihal opgthyl;
aryl is@henyl, or pfghyl substiflted with one or two
substituents each i ndependendly selected from hal o,
C1. 6al kyl Cl_6al kyl oay;

10

15

20

o o}
Q‘%Nl R* <$J\N’ R* QJ\Nl R* Es\j;N| R*

(a-5) (a-6) (a-7) (a-8)
o}
N—nm
N A
D omn
> YN
o)

(@9) (a-10)

wherein R* and R® are each independently selected from hydrogen, halo,
C1.salkyl, C,.¢alkyloxy or trihalomethyl;

aryl is phenyl, or phenyl substituted with one or two substituents each independendly
selected from halo, C;_¢alkyl or C;galkyloxy;

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 -Cy.salkanediyl- or
-Cj¢alkanediyl- substituted with hydroxy and R! is hydrogen and R?%is hydrogen or
Ci.¢alkyl then Z is other than hydrogen, hydroxy or Cyalkyl; and



20 with the proviso that when Qis -C(=0)-
-N< and Y is -CH or -CH2-
war@ek@1s a direct bond,
- Cl. 6al kanedi yl -
hydroxy and R

al k

or

and LI
or the bival ent
-C1.6alkanediyl-
'S hydrogen a

PRI d R A 56067 00

and X is
is a direct bond

substituted with
R2 I's hydrogen or

T ER6 Dk an 30y < X

vvh ere hydiogenndQds R’ swhemm Bmlél chlroqoéhen Kits eghet than theaipgiystem
ar ga-g. direct bond and R and R2
-CR3- wherein R3is chloro then Z is other than the

ri
51

Vh

ngz&/st em (a-3)

are hydrogen and Qis

5 2. A conpound as claimed in claim

gQMppoRng ag ct@n@e‘d 1126131(5 i \gher@li =0) -

Yis -N<, -NH or

_CH<:nik 1 of B Ghis dC(=E04 Yhioadk,oNH dreCHi 1 a$ editecrmeil orthe
- NH- bula?j:n{ Sdifal GYEE it is Q‘aﬁgct BbndPr RbivAkR E‘idlcfaﬁs‘éle&@dl from

sel ect

-C1_64

PRl

car

s N

O\%lth hyﬂroxpl R'is

hy dr dyémgenRR’ :s@ym@mgﬂﬁ; sabyly F.asthygens ey 1- 6a!ZWIO§y, aryloxy,
1ohy dr o, ol alden m@yned abl(®@Zyor (4L9); aidiRtand RT ar@edch ng

syst ey

each

el

ently se

pelaEhstels

Rjdfoeebe o 3)

ected from hydrogen or hal o. 3.

and R4 and R$ are

A conpound according to claim1 and 2 wherein the
c orﬁpo@ndnpognd:@nwcbiuaw ogm 1414 2 wherein Sie cpjppoug@is No. 26,

No. %mlg‘gb\iﬁld No. 4N®o. B

, NBI®2, 9o. 2BiNo. 84 Nol\B,.No. 8,Nol 9, Nd\B4, No.

15 a ,15a9dN5q,ON N O N. N ON IH!\I“HAZHbr F,\ | \”I HCl
H—t TN O C- =7 \ IH . I'Iu
1/ 20 CO. NO. 26| Co. No. 62 O“/ 1 N "/
z HCL \ N 64 Co. No. 2 N
. 2Hbr F HCl1
Co.No. 41 Co. No. 13
/II:JI o] ,g 0
W\é W%
C DO
] cn)\)/ HCL -
1/2 H;0.1/2 C3H0 Co. No. 26
Co. No. 62
/ﬁ 0 ’1,]}} 18}
N% N:A/Ké
Co. No. 64 Co. No. 2
B H
N O N. 0
i i [
N
NN H2”\/0
Co. No. 8 Co. No. 9
! 3@"};@“
HNI:D/ e /—0 b};‘N
i 2HBr (ENDO)
Co. No. 34 Co. No. 11

r adi BEI/EP2005/053030




\ N\ HZNV/N1 / H2N1 / Co. No. 8 Co. No. 9 O\ / N
/ICNA N HNN HNH.2HBr o (ENDO) Co. No. 34 Co. No.

wd 2004003A@06/ 003147 PCT/ EP2005/ 053030 -52 K H PCTMEPINOMS3030
N Ol .HBr (ENDO) H.(Cl'S) _Co. No. 15 Co. No. 10 4.

A compound for use as a medi¢fne wherein the conpound

| ST a Conpg of —_formura (T) 5 Z--La CHZ)n N -N X
LIl Q R2 t oxi de forps, the maceutical ly
accept abl e addit] salts ang the stkreo-z chem cally
isomeric forns thereof, wherein 107 h¢ dptfed line

and
; .(Cig) Qis
- =0 - or CeR8:13wherein R3 |s hal o oCoQNe.g8l kyl : _and
when Qis -CR3- the dotted line represents a bond,
each X is independently -N< or -CH<; and when X is
-CH< then Yis -N<, or -NH; 20 each Y is
i ndepéaolepruhg for pe as a Meticine Whégeip the cappound sncappouffhehn X
IS -Cliggmblh@n Y is -N<, or -NH; L' is a direct bond or
@ bi val ent radical selected from-d _6al kanedi yl - NH,

r gpresent s pan donal bond; |n is 0,71}k
when n is O tgen )direct bopd is intende

-NH or 25 -NHCI.GaI#,&n\G(gi | - NH;

10

15

20

25

H. —
2 ! 2 N—N
Z—L l\ )|( n 1 / ‘.\
o L R
R2 (6)]

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

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 C;6alkyl; and
when Q is -CR>- the dotted line represents a bond;

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 -CHa-;

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

L!is a direct bond or a bivalent radical selected from -Ci.salkanediyl-NH-, -NH- or
-NH-C,.alkanediyl-NH-;

1.2 is a direct bond or a bivalent radical selected from -C)_salkanediyl-, -Czsalkenediyl-,
carbonyl or -Cy.¢alkanediyl- substituted with one substituent selected from
hydroxy or aryl;



L2 is a direct bond or a bivalent radical selected
from-Cl _6al kanedi yl -, -C2-6al kenediyl-, carbonyl or
wo aededikanedi yl - substituted with one substi t BETYEP2005/053030
sel ected from hydroxy or argl WO 2006/ 003147
PCT/ EP2005/ 053030 -53- R "hydrogen, nitro, halo or
amno;, R2is hydrogen Cl. 6al kyl or aryl Cl-6al kyl ; 5
Y( the ce noi ety may al so be bridged (|
fo%ﬁ%‘bydéogﬁrf GW’n}i‘ai M%)~ with an ethyl ene bri dge 'z
I's hydrogen, hydroxy, Cl.6alkyl, Cl4al kyl oxy, aryl oxy,
am Qs hyd@Bn C.¢all01 e yfIClalgih Kyl am no or
enzt hi azol yl (Cl 6al kyl )am no or a ring system
selectedfr(}m\ NNI- Ol \ \R445Vvl\ 4\ RR
(a-1) (a- 29—(a(0§3)n(a 4 0000 RS CIGRARSN4 S 4

e T okl 05y b
i novigemgthylehgbrdgtiect ed from hydrogen, halo, 20
Cl. 6al kyl , C1.6al kyl oxy or trihal onethyl; aryl is

ph %%! Lydro%gn I%H%Q}’ b is 61-633%/% V&r}tl&fr)ﬁﬁn@ e atn\QD

ach | ected’ from hal o,

se
IR - gatt K- Aty |b&‘3? 9Ly‘ S bBsrers 147
PCH #&R2g06% 85368 Grom

A S &
T 2 X

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

o 5 0 o} o
VRSSO RS
\ \N R4 <SJ%N R4 S/l%N R? S/KI)II G
15 (a-5) (a-6) (a-7) @-8)

R4
- '
o}
(@9) (a-10)

wherein R* and R’ are each independently selected from hydrogen, halo,
20 Cysalkyl, Cy.¢alkyloxy or trihalomethyl;

aryl is phenyl, or phenyl substituted with one or two substituents each independendly
selected from halo, C;4alkyl or Cy.galkyloxy;



-54 with the proviso that when nis 1 and X is -N< and

Yis -NK and L' and L2 are a direct bond and R and
w®2o0a0ae31ydr ogen and Q i s -CR3- wherein R3 is pOl/APmO5/053030

then Zis other than the ringsystem(a-3). 5 S A

phar maceuti cal conposition cdﬁbrising phar maceutical |y

acce ble carriers an .an active.ngredient, a ..

b B ot BRPact | o RitoNr el o A S gt 2 direct

c| apersicind Rhangl Rijarehgdrogen apd Qiso€RSovhefeindt épehigrp gen Z is other

phakReghEsabmeLspOsi tion as claimed in claim5b

wherein 10 the pharnmaceutically acceptable carriers

and a conmpound as clainmed in claim4 are intimtely

fi x 8dA Pharmagssticp] compogHRoMN§iBg Phamaceiiipally seqeptple patrigss and

nedi caymnttivedgrédivat 4 theageméaqatly effective dRARR ofie cormagopold as claimed

di sor ggfizimwherein said conpound is a conpound of

formula (1) 15" Y(CH2)" --L Z XL Q R2\ (T) the

N- oxi de forns, the pharmaceutical |l yacceptabl e addition

sal bs Aaprdcesiyd perpating@-pharmesrudes] ¢opmpositenes clainied ihglaim 5 wherein

1oher ealie phidaRiEcititalls Qcdeprablél@iriepdant iaﬁe;gﬁ(ﬁmﬁa ecbihad ia lairr]n 4 are

opt i ong| : iIs 0, 1, 2 or 3 an en nis 0 then

a di rggtmage%%lﬁeg intended; 25 Qis -C(=0O- or -CRS3-

wherein R3 is halo or Cl-6alkyl; and when Qis -CR3-

t he 7ddise eftk dompeunddpnthssmamuaciyrend a thedicamerdnt figi the treatment of a

i ndep engenhddatedNisofter, Ghisein adidlconiBidss $ confgoeid ¥ ordiulasT)

13N<, or NH-; 30 each Y is independently -N<, -NH,

-CH< or -CH2-; except wheg X is -CH< then Y is -N<, or

-NH; L' is a direcf2hdnd @?bh bi vataht radica

sel ected from - Cl _6al kagedkyt=NH< - Nl or WO

2006/ 003147 PCT/ EP20054053030 -55

1. 6al kanediyl -NH; L2 is a direct n

radi cal selected from -Cl_6al kaned -,

- C2- 6al kenedi yl -, carbonyl or -Cl_&al kanedi yl -

substituted with one substituent selected from5

hyd [d’l% —ox? e fgrrn}{c,l, t;he pharmaceutically;acceptable addition salts and the stereo-

or a bival ent

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 -CR3- wherein R? is halo or Cy_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 -CH,-;

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

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



Rl is hydrogen, nitro, halo or amno; R2 is hydrogen,

Cl-6al kyl or arylCl alkyl; 10 Y/ "(CH2)n the central
worRioey3imny al so be bridged (i.e. form ng a bi BGEP05/053030

noiety) wth an ethylene bri dge Z i s hydrogen,

hydroxy, Ci-6alkyl, Cl.6al kyPoxy, aryloxy, ami no,

cyano, _15 aryl Cl- 6a| kyl am no or

benzt Hi[‘]gz(élf69llk‘(“€ily B¥Hkyi yamino or a ring system

selected fromN1=\ N=I- X0 R4 ~'t~R4 Rs k4 (a-1)

( a‘LZ)s a‘hﬁrec(t @01%)0r(1%{vﬂl}:nt9acﬁkapscilﬁte&3§0mbb 1 salRardiSl- NCRsatkefe3lyl-,
bI 7a ocaﬁ’om(] gr&; a(“é“%%i’ § Sé@é?é}m @%ﬁg?éﬁggc

5i ndepérydeny pnardel ect ed from hydrogen, hal o, WO

2006/ 003147 PCT/ EP2005/ 053030 -56 Cl. 6al kyl,

C1 RO & Hoydogony nies, Haloiohahiaeet hyl ; and aryl is phenyl, or
phenyl substituted with one or two substituents each

[ ndgpendendl ect from hal o, Cl_6al kyl or
c1 ity 08'3?3/%é ‘@ﬁ% T 83 1é?5{‘:’g’rdi ng to claim7 of a PARP

10i nhi bitor of formula (1) for the manufacture of a
medi canent Yf’\r(cﬁﬁe treatnent of a PARP-1 nedi ated
di sorder. Wse according to claim?7 and 8 wherein
t hehetcemet ma/ Ui nv alokesmehdsnis dridgedi(zafirming a bitgcliEMoidtde
acGithGh B@lyitR teiagd; ™ 7 and 8 wherein the treatnment
i nvol ves radl osensitizati on.

Z is hydrogen, hydroxy, Ci.salkyl, Ci¢alkyloxy, aryloxy, amino, cyano,
15 arylCj_¢alkylamino or benzthiazolyl(Cj.galkyl)amino or
a ring system selected from

N=|=\ A NS
ST S %) =

(a-1) @2 e (a3) (a-4)

20

(@9 (a-10)

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



11. A conbination of a conmpound with a

chenot her apeuti c agent wherein said conpound is a
wa@oeowpoedid7 of formula (1) 15 L2 IY(CH2)n NN XPeCT/ER20052053030

/' \ mthe NV oxide forns, th 6pharmaceuti cally

acceptabl e addition salts and"the stereo- chemcally

i soneric fo her eof .. erein 20 the dotted Iine

repr esghfa@(yg?i@gvoéﬁg’img%%&?my}f a’lné 0, 1, 2 or 3 and
when n is O then a direct bond is intended; 25 Qis

- C(&4)is ptefiyl-dipBenyhdubdtifitddl With dné oh@bGuistitu&ils daelt ydpendandly
whe b8 - -t t (e represents a bond;
eac%]e%éllgmlnn e’pcel'r?%g}ﬂg F?Gg%}g%){] -CH<; and when X is
3CH< then Y is -N<, or -NH; 30 each Y is

i Nd&pUnckeenrflipg toldaim 7 NFk PARE hibger of Ghwla (I8 far dptmanhikaetu of
i's - Chimedib@RnMol Se rrddimerbf s ARE-1 knedibtéd disdldrect bond or
a bivalent radical selected from-d -6al kanedi yl - NH,

-N VWO 2006/ 47 EP -57- - N C.
1 o Dheateingle e 7 o S MR G YRkhe ives chbimpsehlibion.
10 adi cal selected from -Cl-6al kanedi yl -,
- C2- 6al kenedi yl -, . carbonyl or -Cl. 6al kanedi %c{lﬁ .
subk} Prqacertding orlaim’ aidsthersiihe alpeug maefvasFgligsgnsitization.
hydroxy or aryl; Rl is hydrogen, nitro, halo or am no;
R2 |15 ARYAGRLRA of SdonGRlikdAkittod chafiythéedpet@d dg¥t wherkfd said
Y- - ~(%ou%ﬂ§ag%goﬁgdo@ri %}ay( may al so be bridged (i.e.
form ng B I'Cycl'i'c noi e % R/ith an ethylene bridge; Z
13 s hydrogen, hydroxy, Cl-6alkyl, Cl.6alkyl oxy,
aryl oxy, am no, cyaqo,Y/TS(CH{),yl Cl- gakkyl am no or
benzt hi azol yl (ClZ_'G'alr kKyL)am r i"‘@g system
selected from N1 N NRq;/‘/I 0 3

o)

the N-oxide forms, the pharmiaceutically acceptable addition salts and the stereo-
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 C.6alkyl; 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 -CHj-;

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

L! is a direct bond or a bivalent radical selected from -C,salkanediyl-NH-, -NH- or



RR4 (a-1) (a-2) (a-3) nr, (a-4) OO0 OO aNN Ra \~
~-NNRRSNRaSac~a SNR 20 (a-5 (a-6) (a-7)

w@ 2008p031@ 1 O HN ;)y Ra BWN 0 (a-9) (a-10pCcTRPI065/053030
R4 and R5 are each independently selected from
hydr ogen, hal o, WD 2006/ 003T. PCT/ EP2005/ 053030 -58

Cl_6al Xy or trihalonmethyl; and aryl is
phenyl MF‘ ?%h‘@ﬁ%ylfé%gst ituted with one or two
substituents each i ndependendly selected from hal o,
C1_18a KathectWonddr bkl radival sdiecled frofh -0 Rlk@REyi-01C; salkenediyl-,

pr epar s
Shar ac aQe&H P q@?”“’sgd‘?' sy R Gil She SRl seloted from
¥ or mul BYdpaRy pr 4wk h hydrazme V\nththeformatlon of a

conmpound of formula (l-a) a Y(CH2)n Z-L 0 O NH2 NH2

Z- IR'Y{ IGidéogb, Mitto, lRIRE2mAb; it 10 Q (1-a) b) reacting an

|nterrred| ate of formula (V), whereint is an integer
41 with a conmpound of

l.ue O
for ‘g"dﬁge‘b)c‘ﬁlkygbrﬁﬂ(‘%@ N-N Z-(CH2)t I N-~-1(CH2)n
N Z (CH2)k- ~VJ + Q%
(CHz)n
/ x—
the central moiety may also be bridged (i.e. forming a bicyclic moiety)
with an ethylene bridge;

Z is hydrogen, hydroxy, Ci.¢alkyl, Cy.alkyloxy, aryloxy, amino, cyano,
15 arylCi.¢alkylamino or benzthiazolyl(C.salkyl)amino or
aring system selected from

N:I—\N ,N=|=§ f/] r ° ‘ N
< o N ¢ &
(@1 (@2) (a-3) ar (a-4)
s N/Ut( RY\
sedhss@Rcs@lie
~ \N R <s/l%N - S/'%N - s /kN | y
20 (a-5) (a-6) @7) @8)
Q,
\ NH QYO
= | D HN/ N
P \"/ N\
O

(a-9) (a-10)

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



I~XL1Q (VR (I ¢yl 1 (lI-b) _I i 15 c¢)
reductively N-al kylating the conpound of formnula
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b) reacting an intermediate of formula (V), wherein t is an integer with value 0, 1,2, 3
or 4, with a compound of formula (I-c)
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¢) reductively N-alkylating the compound of formula (I-c), wherein r is an integer with
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d) preparing the compounds of formula (I-c) (e.g.), or of compounds of formula1,
wherein L2 is a direct bond or the bivalent radical -C.¢alkanediyl- and Z is amino,
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10  f) deacylating the compounds of formula (I-f) with the formation of compounds with
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h) reacting a compound of formula (I-c), with an intermediate of formula (XI), wherein
W is an appropriate leaving group, with the formation of compounds of formula (I-k) or
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i) reacting an intermediate of formula (IX), with an intermediate of formula (X) with
the formation of a compound of formula (I-1).
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