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SUBSTI TUTED 6- CYCLOHEXYLALKYL SUBSTI TUTED
2- QUI NOLI NONES AND 2- QUI NOXALI NONES AS

woalo¥p£3i3 Rl BOSE) PCOLYMERASE | NHI Bl TORS Fi el d pET/EP®04/013165

i nvention The present inventj.on relates to inhibitors

of PARP and provi des conpounds and conpositions

contai ning the disclosed conpounds. Moreover, the
present invention Br ovi des net hods of usin

th
P UBS BLIARH Y OB A LR YL SR SHEUTHD 2 QBRI QI ONES

Bac koo unguatoXipng INORES ASPOINE ADIEREBOSEyPONEMERASE

pol y( ADP-ri bose) pol yner ARP-1) is a nenber of
the PARP enzyne famly ég@géb of PARP-1 and

several recently identified novel
pol y( ADP-ri bosyl ati ng) enzynes. PARP is also referred
to as pol y(adenosine 5 - di phospho-ribose) polynerase

Fipld ofRSinvpntion ADP-ri bose) synthetase). PARP-I is a
Tg@{prgérseﬂ? Weﬁﬁ%n RIARL8H Ehff)[;ltol‘él'éfbﬂ(l% P aRd o%fde@gorﬁétutnhﬁ &fd

I nNs : Nt er m na omaln CO al ni ng
COMPOSItions contaigiesthe tiﬁ@loasﬁﬁkcemewdse Qré%veadh%\pwsqﬁ nvepgon

pfovidk MeftRids Gﬂé:ﬂhgll_ the @isdRE& PARPnHiBitd?§ 5 iktancs adh AR8icine.
aII eukar yot es he enzyne synt hesi zes

pol y( ADP-ri bose), a branched pol yner that can consi st
Batkgoerd (I @ik idl¥xtionbose units. The protein acceptors of

THY kM&é?@an? n}gﬁg@ﬁ npbgefpél?ﬁe el QFJ%B?CEJ tﬁ%laxv&qhe

n nmarnta ones
PWoﬁngmfmésconmma AR 1pad 9mﬁ§@‘@nﬂmﬂuﬁ1@}b@y§
pBR A BPZibos ﬁ%g’)’ﬁ@z‘?n%f)?m@'"iﬁ aEB?éTBH@d t%%%ﬁly(ﬁé%’sme 5'-

protein_ i s expresse eP J@ i ssues,
dipbetphRginesy YPOIYErgse qrm Pgﬂ% % YIOERSEIn and

germline ceI I s Under nor mal physi oI ogi cal
PR o ARSLE e P £ Rl
tanmntabDwobmdllng domntahengmrrwzm@ﬁngerm e :attfbmocbﬁcawnt 0
dbMER and it @%é}n?ﬂa"}‘két gP @‘Bgm!nn irSis Ee%eﬂmﬁ DmdsCAIfe ddk'aryotes The

aC|I|tat|n re [at1 on an
eRZyBIcYBIhesizss p@MAPXJ lmjeha ﬁm%'aqd R?le‘mAh?téﬂ%F‘P“SISt of over 200
AﬂUthB(bSB %nltM h’ré 18RiH dcc€ito®ORPoIFCADP a{bose) ardWHikettll @Y Rldrectly

f P tivat I
gL FamAg ?ﬁ% TG RACL Iy Out Boioi SPPRG PPrSH DNA
andhR NAVm ] PhixastaBA. lighkes, sfioC4’ -hakdfME7 fdepafdent endonucleases.
PR%P%&&% i Eﬂgés%ld at a high level in many tissues, most notably in the immune

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.

Among the many functions attributed to PARP, and especially PARP-1, is its major
role in facilitating DNA repair by ADP-ribosylation and therefore co-ordinating a
number of DNA repair proteins. As a result of PARP activation, NAD" levels
significantly decline. Extensive PARP activation leads to severe depletion of NAD" in
cells suffering from massive DNA damage. The short half-life of poly(ADP-ribose)
results in a rapid turnover rate. Once poly(ADP-ribose) is formed, it is quickly
degraded by the constitutively active poly(ADP-ribose) glycohydrolase (PARG),
together with phosphodiesterase and (ADP-ribose) protein lyase. PARP and PARG
form a cycle that converts a large amount of NAD" to ADP-ribose. In less than an
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results in a rapid turnover rate. Once
pol y(ADP-ri bose) is fornmed, it is quickly degraded by
WO besosssst i t utively active pol y(ADP-ri bose) PCT/EP2004/013165
gl ycohydrol ase (PARG, together wi th phosphodi esterase
and (ADP-ribose) protein |ya8e. PARP and PARG form a
cycle that converts a | arge anount of NAD+ to
ADP-ribose. In |ess than anhour, over-stimlation of
ImmRmvesstineaken of RARR casrcanmmydrap of NAD tand| ASER topssrthang%
&fthd RERAPIEIR. SubtY £5cen@S R eBpeeffy Veirndntal eaﬂegisalhdema when
%)er mental durin |scgfem a whén dep ?A\%@Esd
gj@wnm.@xxgqn@aa?lr sucallyForprIRiS aesmray gptput.
&ﬂﬁé@mnﬂﬁeﬂ‘dﬂlca@lﬂ@ﬂeﬁ@emmﬁgr reperfudibndQhssmed tiche zDiﬁaJor cause

d,to b '
ot lsalf e ot oeah AT 3k YRitn By €S,
1|s¢hanmmyandrrgmn&ls1durqongi beslotkee ti NAR depletien dusstooly(ADEBIibose)
Bk, EARMAR MR AL oRBHCARE S U038 crerey
Ioyed sharghy pofratiating the avrvyﬁb@fgwha@m tispygs aftpg insult.
potentiating the survival of ischaem c tissues after

RolatAnTnbe) Siaeasis 5 brSioR b indyFeiaEis it 8L Firght o
denes ¢sednitiahfor irdlaynmasiyaespensePRRRPiinliibivors sugpress ppodastson of
19{1190%8 Hthﬁ o fde L}J@‘rﬁ%& ?N%)Sg f eﬁ‘?&r‘{sﬁﬁﬁgs P2 %@e Q@l?«ﬁl (dnm):rcellular

rce
aaidibﬁe@? B eﬁ@iﬁéd@ﬂ?éMl 1 irgadothelialoglle nBshiastivity ur@érlleé the strong

aAiGiRfARaN b é’fféé[b%%llilt%é R}&_}bﬁRﬁﬁHBﬁox@”PAﬂﬂBhﬁﬂIﬁtlk e to
fects exh| bited

ef i tar RP in it
PNk RErOFiS D V@EFO{E%“ Faglownﬁerefuemq'wg’ rFP%?&llaé%th%wured
te@gksi nfiltration of neutrophils to the injured
tissues. PARP is activated by damaged DNA fragnments
and, once activated, catalyzes the attachnment of up to
PARP ADRtivitbbbedamiged DA fragmeite agd, ohcnantivetad, q@tazbyzeis the,

dtﬁﬂﬂ‘f B8y tosf(@n@ﬁP EHB@SAD Uilis th%Qxllét oﬂi’ﬁdl&g pﬂﬁél% 1nc1ud1ng

ér St resses the extens] ve actvation’of can
higipnes|apd PARE itsslfc aurma iy cclhplarrsressss thercatrgpive eﬁr\@fl% Af
PAREO& ﬁ#ldﬁ}t RhEH ceﬂ%iaflﬁgki oﬂ'ﬂZJaﬁ?ﬁH}dﬁgh ﬂépléﬂ_d?l It eﬁergy stores. As
gonsu ery no e
e elRden AT ebolueatpevab: Polzeb f A TheStisraesh NaD"
it depleted by raesivezRARPRet] validh, imehe alfcsts tdscsymthesiep NATRG ATP
rh%;f Q@bggﬁg d@ﬁ%gt ed that PARP activation plays a key
T Ine ¢ 3 : M ;

ein and NO nduced neurotoxicity. This
has been denpnstrated in cortical cultures and in

I hme@m%he@{hlammwa\eﬁ@uen Bla9Y & REY Rle A bIPKIMIDAY aldBNO-
dire 8 orrel ”ﬁE e ﬁ'

induce neurotox1c1ty is has been demonstrated in cortical cultures and in

hippocampal slices wherein prevention of toxicity is directly correlated to PARP

inhibition potency. The potential role of PARP inhibitors in treating neurodegenerative

diseases and head trauma has thus been recognized even if the exact mechanism of

action has not yet been elucidated.

Similarly, it has been demonstrated that single injections of PARP inhibitors have
reduced the infarct size caused by ischemia and reperfusion of the heart or skeletal
muscle in rabbits. In these studies, a single injection of 3-amino-benzamide (10 mg/kg),
either one minute before occlusion or one minute before reperfusion, caused similar
reductions in infarct size in the heart (32-42%) while 1,5- dihydroxyisoquinoline
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i nhi bition potency. The potential role of PARP

inhibitors in treating neurodegenerative di seases and
whemdosssaaima has t hus been recogni zed even if POBER208£013165

mechani sm of action has not yet been el uci dat ed.

Similarly, it has been denon$trated that single

injections of PARP inhibitors have reduced the infarct

si ze caused by ischem a and reperfusion of the heart
(@ mgfka) another RARE) 1BhibHor Epdeaddntargt sizp &y @ comparable degree (38-

48901 Resk RisBRd in@ic i@ feadonablen® aé%ﬁﬂléalﬁﬂt ®ARPL@hibROKEbuld salvage
e before .occl usi one

t.h ut
O TR R g e QU e T
infarct size in the heart (32-42% while 1,5-

IdAIgP/ g&%%nsgaquils%%lgiugg# éal‘sg)e’ of%g&taggfoll @ﬁl: rreuroéo;uc insults

reBingA8om exposure to arydf tbe fn;lloeflmg mdm&)lﬂmletamtea(w A
rE ¥or EARR alisi R’a&We%x‘}géﬂ ifliePALHAGE aﬂ{yﬁ)ﬂi Bib%t}ém N methyl-4-

haem ¢ heart or reperfusion In efa

nlpe@eﬂez b basrbycmpyaing (VITAP) griscihveeaopie Sooatbe
il (mgﬂnémbdrﬁwpﬂl 1m@lhdlbgil§al®ohdﬁﬁdxh§ suich as stroke,

4lﬁ%lgt8rlrsn<g:feaf<e %ﬁ\ﬁgﬁé{ng dtﬁ?; s} ﬁ%ﬁ &uéigees&a&? Cottinded to explore

thct foa b feRA R )qtlvamacm ogeebeblargeamulentedls mevitrataed jn MiAIPoi d
ﬁ'i cff gx%‘ gg?é %%ﬁlrr%ll%i/( rsggaytplg dnamatf’l\)‘lé’qlﬁsl sebr}/esI as the %recli?/ne)inate

%trﬁ BWPF%SW%QWW“MS%@F]%WFS ¢noRdhe Nppsthyl Qﬁm?ﬁate

(N@ubApte@@gIt&s lafd %Ehﬁb@%b @éﬂe @) okl SR cebeb ad@ réshilt OK Stroke
di sease an on! s .di sease

elner.s
ol BT CRE et ﬁwsﬁl I e geR Bl mate i
gadat watitienduringdsshedeiclbaain grsah which asaluking iastroke ordhean dttaak.

’l%PTJt:))(cQs% %lgésg)& gfﬁ{a\fnat%“\tﬁ%séaﬁﬁe Q)%V sgimlﬁ?i(tp(%%s(g{cgto%&lcilty) of N-

om na

mféh)ddlrssmgﬁeqeém&} AMBAsKkhinate rand\MGBmcspmﬁo whidheopen ion
ch‘arﬁi%fsrb}ﬁh p%?ﬁ%ﬁﬁ‘&l‘fedﬁm& (E8C EREOUNA Nt OnBlheells axfld K" out

su tyﬁe feceptors, nost of ten occurs_as a result

of thegiells) deadingte overstimplatign Akthg pewrensy, Ihe @ggre%lmtﬂﬁ%gwmns

sd@ae inyél gmmmamj &rdaﬁh g ﬁS@d@dclktla(b‘p%ﬁldrrﬁn@ Effeut mamnﬂnmatety

S nsult .such t.r
rEbl, e PR el e By i Beafed oo dfe icas.
Exgessive acsesionvbglutmataiceeptan hiebeeh tmplicatesi inyprigfs neurological
dm%emﬁlnd c&d@ﬁﬂ?[ﬁcm‘é%}% st%AAlzﬁa t ﬁls@e@g M&nson's

receptors hannel s an erm

dissassndrypireghiG bm Solerosis gALS phiuntiggen’ N&lﬁeiisﬁt ghizgphrenia,
cﬁﬁinicspaﬂﬂ@scifémﬁlahd%u%hﬂ 168 lfbifowih ﬂyllbdi@a thS’poglycerma 1scherma

e B Lo o SR BB
ilnpligatealras ddvasin forebimpatsi vetdi oidend, paniatikatly dnessdelptsdence. &idence
mg findi Bﬁgﬁ%&g\/ nﬂa!ﬂllgf&éso gsu\%lll anmocfere%a(ftcgr%§§l cultures treated
w1th glutamate or NMDA, that glutamate receptor antagonists (i.e., compounds which
block glutamate from binding to or activating its receptor) block neural damage
following vascular stroke. Attempts to prevent excitotoxicity by blocking NMDA,
AMPA, Kainate and MGR receptors have proven difficult because each receptor has
multiple sites to which glutamate may bind and hence finding an effective mix of
antagonists or universal antagonist to prevent binding of glutamate to all of the receptor
and allow testing of this theory, has been difficult. Moreover, many of the compositions
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Excessive activation of glutamte receptors has been
inplicated in various neurol ogi cal di seases and
wa@eondiosssans | ncl udi ng epi |l epsy, stroke, Al zhei PEI/EB2004/013165
di sease, Parkinson's di sease, Anyotrophic Lateral
Sclerosis (ALS), Huntington'-4- di sease, schi zophreni a,
chronic pain i schem a and neuronal |oss foll ow ng
hypoxi a, pogl ycem a, ischem a, trauma, and nervous
thataug foeccvad%mk@gethp tesepterseateialse foxid tatanimalh dks suphs dhere is

peRRy RPkhGat @f?ecaae éeméhﬁof- ghtaﬁﬁzeown%mm@s sor ders,

articul arl ¥ ru‘g dependence. Evi dence i ncI ude
l]eﬁ;g 1op ,q ABRERLOrs %lg}aggate or examp eagctllvp,tes the enzyme
rie@foRbl airicRidel s@ﬂdhasét(thse Seddifdoane Ririnbtic oftragioRider(NO),

ant a on I st
R HeCiafts BhTBRs B N VLA ae Ol REAY sravheRie EBteg Y
tecatrhend i thanitrit ®xide spthase NOISY arthibi s el thdmghga&geftcﬂ tamaling
. Attenpts to prevent excitotoxicity by
‘%ﬁ@@ﬁ%ﬁﬁ“ﬁ%ﬁﬁ%gl A, Kainate and MGR receptors have
proven difficult because each receptor has nultiple

&ﬂdtl?e? ug@fo\MpA@dP lghluh&tm ﬁae R Yt D&k @ﬁghasmaevef infifiefhndhe

fectlve m, X sts or univ ant a

ey ‘ﬁ?té%?MOgb‘iahB‘PH gmﬁ %%?senetubop&ﬁvc pain e ?Se@éw%ed
Brotirdlid eoNstriegon mj).lr9f(CCI)Icff thd@mirgon m‘ﬁhﬁm ailid fid whicht .
Nor eqver., t Siii - ve.
PRSP O s pBATREBL A BB AL Oy B Ll s of
cAtoptasmiandinbieleeplasn (roesled darlimekramglhocsifsect i ve
treatnment for glutamate abnorrml ities. The stinulation

of NMVDA receptors R¥’r1.l%i' amate, for exanple, activates

EW“@%%‘W‘% thob RARP iphiPilers 45g usefud {ordicating infpmmpatory bowel
d@&@r@ )gudtastcbBtid. CSpmificalmy @bliti wad Amd@eudma(td\@ l,ntﬂﬂlﬂlhﬁllihg

sa s .neur iCit ne

PEYSFTEn o e PaED REAFoRreie L piig S 20 Mkl e S rats

rédeEy 3 amirvbtoramidy, _aispﬁOﬂiﬁIglhhtbaDgﬁ]é‘kiRBecte\nuyc Inhibition of PARP
SO LT LI 08y P
qnﬁ]getllq #atus girife distal ﬁ@@ﬂrl tant pathol ogi cal pain syndrone
known as neuropathic pain, such as that induced by

oni¢c.constrictio
Foghegvidengs sgessia harPARP Siiifor ik Reut 1 uE G ARbrigs, Byrther,
AR Mhahikitorshpgedrsabe bseful fohtadatiap diabztesl PARP inhibitors have been

SPUBELE QR 58l SRR ASTLRBOHE LRER! 2o

urons occurs ence al so
exi sts that PARP inhibitors are useful for treating

PARP RRTBORANAVEINE bedi (304 HFESendIHE nfeﬁan%h'pﬁ‘élﬁeratwe capacity of
Specifically, coljtis was indyced . in rats by

CE ghugmgﬁrgptment of diseases such as skin aging, Alzheimer's disease,

atherosclerosis, osteoarthritis, osteoporosis, muscular dystrophy, degenerative diseases

of skeletal muscle involving replicative senescence, age-related muscular degeneration,

immune senescence, AIDS, and other immune senescence disease; and to alter gene

expression of senescent cells.

It is also known that PARP inhibitors, such as 3-amino benzamide, affect overall DNA

repair in response, for example, to hydrogen peroxide or ionizing radiation.

The pivotal role of PARP in the repair of DNA strand breaks is well established,

especially when caused directly by ionizing radiation or, indirectly after enzymatic
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adm ni stration of the hapten trinitrobenzene sul fonic
acid in 50%ethanol. Treated rats received 3-
wa@niosokssmz am de, a specific inhibitor of PARP BCIL/ERI004013165
Inhibition of PARP activity reduced the inflamuatory
response and restored the nefphol ogy and the energetic
status of the distal colon. Further evidence suggests
that PARP inhibitors are useful for treating
rapainefi PN lesionstindiced pumethyhtingiagons tepsisomerases bighibitors and

diﬁ&chémf)tﬁEra%étﬁétag&Qs 5§ @QfitRSand BEmycii 'Abi'dri‘éfysofr&ﬁ}d%s using
shown to be useful for treati endot oxi ¢ ?1 m

@P 3@5& iTRICE [{ERR-dopapt il tianypedel %@\\/@ -eXpessipl ahthg

Hlﬁiclhfi‘g(ﬂ@ﬁﬁin) ARtidenfecmdaman Iihﬁbl@futdr iwfebgha irihvisitoesiae idesnondtrated

e tre nt of,

QIS of BERE ) it bRE R0 e RARGRn B DA Sarfade” The

iokibitioaof RARP eaizyrosticespivitpstiosld lﬁadstwdnmnhdy_sd saphiyity of the

tg@gf&?l%%\bé/rﬁs BiNaE n%ftreahﬁén?ﬁt nuscl e invol ving

pl 1 cative senescen age-rel ated nuscul ar
degeneration, imune senescence, AlIDS, and other

PARP! (i QREIFE BEch @pSRAIE be @ﬂé’ctﬁv@ I@Hdﬁfse&ﬁfﬁng (hy{)omc) tumor

qgﬁ‘%qu%kﬁgn of senescetnt ceI1 is als to Pa} thal and
1Y 1BREeVeRtiRg, tumoOr §¢ ‘H’B r‘ifé’?i‘“z‘%ﬂﬁ & pgﬁcflgqj y lethal an

soblethal darhya of YA nftériradistiynaharapy, fpoesumablyiblyaheit ability to prevent

]?%ggs%grfcpla%%:% lgl?ﬁ Md ié)ggljlferzcltlgg %gdl ﬁl‘ll 8“%& gﬂa\ﬁgé %thways

wel | established, especially when caused directly by

P AT ﬁihﬂﬂtofsqgivébbé?{hseéi to AL AREL |1 aBditieh, U S. Patent No.5,177,075
enzymati crepair, of DNA | esions in uce %ﬁeﬁté,oflonatl ng

ditrEpres SeVERp PaYRRlings weed for enfanging izing
radignait drehapethtiapeARigtfts as nohdieknd. iWieiaﬁi &t 41, eBffyt oN6(5A

B finean I o b e ATIEPE, Bodieies o yigpedgpomor

elle", INADI. Refs. 196401991 dismmeee taarichibitisinof RoIRRoaskiaity.,
rRlcEl Bro',li?é?htméit d?rt BaAs, dﬁmﬂ %rf(&f s%ﬂelgﬂ‘ﬁc & ﬁegﬁ@ﬁa cells

In repalr an surV|va ter ucti1 on
aaeafiﬁag@ateciw@thiaﬁi@ilwl%tin@rﬂneﬁ PARP enzynatic activity

should |l ead to an enhanced sensitivity of the tunor

cells towards DNAda n ts, PARP .inhibitor
R st tis0rh eI BHCRe e Tt 8E e g TR T B DI PR
Abayp oxiiDrpgst 20007 4(Te1804-84nd ef fective in preventing

tunor cells fromrecovering frompotentially | ethal

and subl et hal danmage of DNA after radiation therapy,
Theeesuontiniie tohe @ heddrforgffactivg andpqied PARP DiuRitors; @midmore
piaﬁi%aisnry AR P mliﬁms ggllggfpf‘&%l%éb ﬁ?nlﬁﬁVﬁaékff@NAb THEpRE&: pRaS

gnal i ng i.nhi bi tor en . use

ipyegton BNidEs Comhg%éa&?meﬂsm@%or g ihos g%, %U@&Bﬁl’
activity for treating cancer and/or preventing cellular, tissue and/or organ damage
resulting from cell damage or death due to, for example, necrosis or apoptosis. The
compounds and compositions of the present invention are especially useful in
enhancing the effectiveness of chemotherapy and radiotherapy where a primary effect

of the treatment is that of causing DNA damage in the targeted cells.

Background prior art

EP 371564, published on June 6, 1990, discloses (1H-azol-1-ylmethyl) substituted
quinoline, quinazoline or quinoxaline derivatives. The described compounds
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di scusses several isoquinolines used for enhancing the
| ethal effects of ionizing radiation or
wW@e bhesosdsey apeuti ¢ agents on tunor cells. \WltirPCBEPAD4/913165
"Effect of 6(5 - Phenanthridinone, an |Inhibitor of
Pol y( ADP-ri bose) Pol yrerase;6-on Cul tured Tumor Cells",
Oncol . Res., 6:9, 399-403 (1994), discusses the
i nhibitign of PARP activity, reduced proliferati of
SyRpiEss theglassna eliminafiopeaf eetinola Aids gMors i@ Raftcy, bfus{ohexy-
1 Huifdaze B I lyfmé&h @) Gameth ezl Al quinbXalimon@{Gothpdund @) disug. A
drelg)en conprehensive review of the state of the art
K59%een published by Li and Zhang in |Drugs 2001,
4(7): 804-812. There continues to be a need for
effective and potent PARP inhkibitors, and nore
particularly PARP-1 inhibitgd i ch produce m ni mal
side effects. The present inwveriti on provi des

conmpounds, conpositio far, nd/t@t hods of,

I nhi biti ng PARP acﬁtﬁ @ tr¥atiNg cancer and/ or
preventing cel |l ul qf j-sS4e~ and or gan damage
resulting fromcel

dalrage or death due to, for

exanpl e, necrosis or apoptosis. The conpounds and
conposi tions of th.e_pLES.EO.DLi—DALE-DlJ—Q.I‘I are especially

useful in enhancing the effectiveness of chenotherapy

and. radi ot herapy where a primary effect of the
Lﬁﬂ%&ﬁﬁ%ﬁgﬁﬁémﬁﬁégﬂof causi ng DNA damage in the
targeted cells. Background prior art EP 371564,
Thishnyestew censems semgounds 9b foraulaoses

(I Hazol -1-yl met hyl ) substituted quinoline,

qui nazol i ne or qui noxalgzne derivatives. The described

conmpoundssup re;gcﬁzpe D gﬁg’a i ch of retinoic
re-(

1. Vo
acids. Mr¢g iwpartical a @ | | #-

i m dazol -l 5yl pet hyl ) -3- et hyl - ndo¥goxal i@one
(Conmpound A)~is disclosed. N N o- Compound A
Description of the invention This ihvention concerns
conpounds of formula (1) R2's. /(CH 2)s- (CH2)n- R |

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

wherein

nisOorl;

sisOor1;

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

Y is —-N< or -CHx;
Q is -NH-, -O-, -C(0)-, -CH,-CHz- or -CHR’-,
wherein R® is hydrogen, hydroxy, C,.¢alkyl, arylC;_ealkyl, C,.salkyloxycarbonyl,

Cj.¢alkyloxyCj_galkylamino or haloindazolyl;

R'is Cy.¢alkyl or thienyl;
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the N-oxide forns, the addition salts and the
stereo-chemcally isonmeric fornms thereof, wherein nis

waEsassss3 is 0 or 1; X is - N= or -CR4=, wher epQr/RA2008013165

hydrogen or taken together with RlL nmay form a bival ent
radical of formula -CHECH CHECH-; Y is - N< or - CHk;
Qis - N\H, -0, -C(O-, -CH2-CH2- or -CHR5-, wherein
. 1 s, hydrogen, hydrox G - alkyl, arylCi~al kyl,
@I-SEM%W ke sedrier wih R mayPraicsts al kyl am no of
hal oi ndazolyl; Rlis G .6alkyl or thienyl;R2 is
idr ogen op, taken toagether w R3 may form=0; Ris
%85%“88%@"’ -@i\fﬁ;?fa&%?‘?vﬁe %#\ééafllgo@el ected from- NR6R7
(a- 1)-NR®'H (a-2), {(®IR8 (a-3), -S RO (a-4), or -C N
(a-5).g.pherein R6 iza_z CHO, Ci _6al kyl, hydroxyC i
.6al kyl , . G .6alkyl ar]rionyl , di (Ci-6alkyl)am noC i
. 6al kPFR™ G - oal kyl é&Phonyl ani noC i ~al kyl ,
pi pergdghyl C i -6al kyd-4) i peridinylCi -
al kyl_n"F%%I:ar bonyl , C_”al kyl oxy, C . 6al kyl oxyC
i _6al kyl", "thienyl C i(afa’kyl , pyrrolylCi _6alkyl, arylC
i G6abeseipi peridi nyl, aryl carbonyl C i~al kyl,

cTiginy : e
nol o ﬁ%ﬁ?y@b&%@ﬁ{a@%&ﬁ Ell'fallé?ﬁk@/‘sfﬂkglrcaré’f’wlc i - 6al kyl (C
i - 68i(Kybdlayhami®C ek i saliearRmylamingdrabieh or .
06; }g‘él}ihi?nyﬁq.&lﬁy@p@%iﬁi)‘n?l&%lkﬁﬂﬂnﬁ&c%b Ny calkyloty( C |

. amnoC | . 6a ; and RO Js_di eal kyGam noC
Ot rlonsss k], Senlicoalob eyl @

arylC salkylpiperidinyl, arylcarbonylC,.¢alkyl, arylcarbonylpiperidinylCy.¢alkyl,
haloindozolylpiperidinylC,.¢alkyl, or arylC,_¢alkyl(C;.¢alkyl)aminoC.salkyl; and
R’ is hydrogen or C,_salkyl;

R8s Ci.¢alkyl, C;_galkylcarbonyl or di(C,.¢alkyl)aminoC,_salkyl; and

R’ is di(C;.galkyl)aminoC_galkyl;

or R? is a group of formula

-(CH)-Z- (b-1),
wherein
tis0, 1 or2;

Z is a heterocyclic ring system selected from

N X ‘N _
HN —R" HN\\N o HNS D g0 HN\N\\_RIO
NI R \_—/ R \—/ _'I\{
(c-1) (c-2) (c-3) (c-4)
10 H 1!1
- R N
</ N XX i R
R HN®  NH R
— _/ N /\Rlo
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-(CH2VZ- (b-1), whereint is 0, 1 or 2; Zis a
heterocyclic ring systemselected from... 10 HN j

wo RbS/o5d¥190 10 HN)V 10 H 1 RO (C 1) (c-2) (c-3pCTEPP4/613165

_ROHH-1T (-) (c-6) (c-7)R11 HNK - | H (c-9)
(G110 (CGH (c-12) (c-13) wherein each R10

i ndependently i s hydrogen, C “al kyl, am nocarbonyl,
hydr gxy, Cral kanediyl-- N \ " i Ctal kanedi yK 0 G

al kyhoxyC_i aI kyl L eal kyl oxyG yl ami no,

di (p pal kemy| pi pefhiﬁﬁl yl C 's kyl , \/\ 1
c3_iMc Iﬁ CR i (}oal yLER10. 6all kyF-r'® E\/ R
aryl o y(hydroxy) Ci aI Ry i ndazol yT', aryl

i ~al kyl , aryl C2- 6a|k nyl , m)f l'i no,

al kyl i ff@azol yl, or® g(i)rl di nyl €'P 6al ky?ln? no: each R11

i ndependently i s hydrogen, hydroxy pi peri di nyl or

& ey ok RS IS o Hdonie CorbitBpagoonE hacony,

6 (cycl ohexyl -1//-im dazol -1 - hyI) 3-nmethyl-2(1/1/)

- qui noxal i none ig_not includeWd. X ver the
het eroCakangliyl+m) sy\stem Z cont al ns a - CH2-, -CH=, or
-NH noiety the lsubstituents R11 or the rest

of the nolecule C be—a aFtééltlfﬂ‘é‘Byto tlﬁ)e car bon or

ar P EgUBLET AR GlIcRRRT, 8%1@1%“‘“’%“? @%E?@W”B
exi 9tper1ﬁmvl¢e4salkrla€it mﬁml%k)flo(ﬁmcyclwﬁw Cigh
aryloxy(hydroxy)C,.¢alkyl, haloindazolyl, arylC,.salkyl, arlez_ﬁalkenyl,
morpholino, C,.galkylimidazolyl, or pyridinylC,_¢alkylamino;
each R"! independently is hydrogen, hydroxy, piperidinyl or aryl;

aryl is phenyl or phenyl substituted with halo, C;.¢alkyl or Cj_salkyloxy

with the proviso that 6-(cyclohexyl-1H-imidazol-1-ylmethyl)-3-methyl-2(1H)-

quinoxalinone is not included.

Whenever the heterocyclic ring system Z contains a —-CH,-, -CH=, or -NH- moiety the
substituents R'? and R!! or the rést of the molecule can be attached to the carbon or

nitrogen atom in which case one or both hydrogen atoms are replaced.

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.

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

hereunder. These terms are sometimes used as such or in composite terms.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and iodo; C, calkyl defines straight and branched chain saturated hydrocarbon
radicals having from 1 to 6 carbon atoms such as, e.g. methyl, ethyl, propyl, butyl,
pentyl, hexyl, 1-methylethyl, 2-methylpropyl, 2-methyl-butyl, 2-methylpentyl and the
like; C, calkanediyl defines bivalent straight and branched chained saturated
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al t hough not explicitly indicated in the above fornula

are intended to be included within the scope of the
WEem@sesEs43 nvention. A nunber of ternms used in PEEEP2004/013165

foregoing definitions and hereinafter are expl ai ned

hereunder. These terns are s®netinmes used as such or

in conposite terns. As used in the foregoing

definitions and hereinafter, halo is generic to

hydrpsaidon gasliepischavingdram 45e16 carbon aicmsGuftkas fogexample, methylene,

153-b btk yl 2N pREANEHAT £B@aRedt! 15 Pefdndityfll D6MeRMRdiy] and the

MR TR A GRS LR M i LTINS I 2
c%nﬂi!h?iﬁ)i}aﬂé&i%’i, |2,32digieﬂxbwufu_h9<ﬂlyl anleééTBkdj yﬂihanmllwléylfqeﬁnes

- en a the |,lKe: a nedl el |, nes
i e ety resrensie S AU elona P fr eXiRipIOeS
tyBueromebuh farsalkenyh dpfines gireightand Hyanebed ¢hain hydgesaghon radicals
AN AT 00 b 47Ty AR s, o namle
ethepyl 8mr@n¢@mff>3fb,utepyb 2rpsnignrla 3pentamd. 3-methyil-2ritukeayl, and the
1%%&@&-&%{@9&5 &Hﬁhe%gli@%@b{bﬁb&ﬁg}bl ta;ssqgivm from 3 to 10

- edl , ay | u nedi
gL P AYEIP TSy, PRI AP sy igheryl,
c§elbhexeaylreydighepodiyelonétpbanidithekkd. dent i cal or di fferent
hal o substituents for exanple trifluoronethyl;
C2. 6al kenyl “defines strai ght and branched chain
Thp derox addision saldi campsisesthe salisi wiyclbthe camapnss o6 Framylkdl) are

aBRMb Béni WRAoZzahR & i%%&?%@lt)é%&@ﬁﬁh 24 6MRinRS, alfall m@NIARs@nd
-pbute

et henyl., 2-propenyl, nyl, .2-pent enyl, .
et kbl e BLORER Hy husiermity SifRoni G B heon i thereapigor
ifiGtgaric yeilnahdtyds minedalistéds, syl foniccacidsdeavbaxytioacigs ougimsphorus
CH%%HE {&}gﬂ 3 to 10 carbons, such as cycl opropyl,
cyclo y1I°, cycl opentyl, cycl opentenyl, cycl ohexyl,
cycl ohexenyl, cycl oheptyl, cyclooctyl and the Ilike.

g o J : _ N
THE ek RS Ry omprE ARSIy B2 pROV i, e
compleaey fukfotvatnssad thepalis heregkhithas the compapndspf fermulndbare able
téfsincart h al kali ne netal bases, or quaternary ammoni um
bases, or with organic or inorganic acids, such as
m neral acids, sulfonic acids, carboxylic acids or
Tihle earph'tphasmave atical 1y iackgpaabledalts’ heans phamiaacldicsli yaccepthhlé acid

ofr B{lstehaﬁﬁm%g gplﬂ SR ﬁg’gﬁﬁ Fclzﬂl& ggégb%fihl%ca%ﬁll%%g%eﬁadﬁﬁio Salts as
met al conplexes and sol vates’ an e salts thereof,
mansionedeereipanye atesmesmt footomarise theytherppeutipally acive aemioxic acid
and Bon-E8xR bRBANKBES I Bfhs WhRE YRPEMP0AndAfSrmUlE @ dre able to
pharnaceutlcall¥ aCCﬁﬂﬁabLE C|d£ ) . )
form. The compounds of formula (I) which have basic properties can be converted in
their pharmaceutically acceptable acid addition salts by treating said base form with an
appropriate acid. Appropriate acids comprise, for example, inorganic acids such as
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.
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,
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or base addition salts. The pharmaceutically
acceptabl e acid or base addition salts as nentioned
wheoosiossahove are nmeant to conprise the therapeptT/EPL0b4013165

active non-toxic acid and non-toxic base addition salt
fornms which the conmpounds ofl0formula (1) are able to
form The conpounds of formula (1) which have basic
roperties can be converted in their pharnmaceuticall

tgq; i @Yium

yempribMmesalisithe alkali andeart glkekindypetal saits i orgy thedithivgn s

pofi&u ﬁ]Qgrﬂ:@m?fP emeﬂm Aite afind hké\r%@nmﬁh @fgﬁm@‘b'aﬁﬁ e.g. the
corrprl se, for exarrp e,

PraN-Biettyl-Boglueanyne, m&aggﬂq'ng.s B %ﬁawagﬁm%wds such

a@,Ctbﬂexaﬁiﬂlef U.fgnﬁime rlyslixid ghd th&m&phorl c and the like acids;
acet.

1&% 6‘%&{\% Flg or %ﬁﬁa&qalg{l giﬂ?glbo F(ggwsg%ﬁ%wda@?s and 6&& Wl\éent addition
formisowhich thewomipnimds (of farmubui)sare dble ita foami d{:)xamphb ef such forms

nj ' I Litric, nmethanesul fonic,
%ﬁg’nﬂggﬂaﬁ%ﬁk%d%gs‘;#zngrtliéés:la f oni c, p-tol uenesul f oni c,
cyclamc, salicylic, p-amnosalicylic, panoic and the

Thie l&ﬁnﬁ%&a coﬂ@@ex@pfm@dﬁ@ d%oﬁble& %médq»e(v}e)en %bﬁbow& formula

erties e .conv &:J%
(@it e B AP oo o berent AL s o EAmelep pEsaiorganic or
iorgalic sulfs samgrisecthel hilogmdmsmtraes wulfads, ph@pg:am acetdtes,

t#lﬁl%f%g{a?qs t?f?ﬁlord%@& 1tg§) m Sa a?e%st%{tﬁa%sa?l{f%ﬁg rise,

ar th
xmthodmlﬂqmatqgﬂamaga]]pbglylsellfgnatcsq @ahciy\amsmﬁnz%@ amhthe like of the

nﬁb@ﬁl@@isthy gécoﬂﬁ%ﬁ?gr'dﬂﬂ) oFt‘BE 9&1&%1@31‘ kjsterRds iEmAdréGum or

nic t he benzat hi ne,

ts .
celpl%%aﬂfw ofrsnegﬁ%ueézﬁf%t iR gg?aafﬁ gclumintum, taplead ag well as the

fitdt itd) tlﬁ@ighﬂ\ ﬁ@ﬂs@tﬁ)nsgi&fpsiﬁ thefpéhodmﬂl’ﬁpi;tém sactgasnfor@xample,
add| tion

e, B8RS, 1t Sonall ik (SR rihe D BB Rl

addition fornms which the conpounds of fornmula (1) are

"I"ﬁp k ts?erE&UhP'ﬁnﬁﬁ? Sokfefic ‘?3 lb? Q?&lg&ﬁi‘ﬁ%@f forful (D), as » as used

rat es at es an term
hé@mbpfc,% sefipgsalpossible ﬁpmeszuwdémﬁéa upef thesamg a'@mmu%i by the
sfthe 5D bbhdsHd hdifs @iffefBAt Sir daRhgioml sm@@wm‘eh are not

‘?‘W&E@‘ﬁﬁaﬁt’ oS e sippr e ph TG LRSS Drffpsghervise

neentibsddas indibmead) et chemicat édsignaetion ofrd ddmmumher&mmpas;sps the
n]i&tlu?éq‘&faa:ll%g ll%fs?éeocﬁér&@al?}p@{nﬁ@?c ﬁo%g (Rlch o, md%‘ngB{?ﬁJ ﬁ‘lﬁy

onat es f onat
pQ@WSc lait I@Q(WI‘Q amysanem ahd a&tﬁéommk @n@fﬁr enaatioraera Pk theasic

Iﬂdl'&uﬁa%@mm@&ﬂfemawm ouRfd. Abes REThAFinGRhrnE6108 Fon€ehntiomer
the nma eSIpl.i oaCO CI umsalts, of the third or, fgurth

cAmaYedr E}E)r Efrﬁ‘ AGtLYiy thanrthe pthety Allstefqopemically gsomeric
férimsf tl’_(dl:oiﬂmuﬁdlgfftfhnﬁtﬂﬁ(ﬁ bath Gin pgre dops ooih atiféxture with each
obhet élr%q}lt%r?ciedstx %‘é %ﬁrl]brsalcj:gch within tf\e? srcoSé( gmle %resent invention.

The N-oxide forms of the compounds of formula (I) are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the
so-called N-oxide, particularly those N-oxides wherein one or more of the piperidine-,
piperazine or pyridazinyl-nitrogens are N-oxidized.

Whenever used hereinafter, the term "compounds of formula (I)" is meant to include

also the N-oxide forms, the pharmaceutically acceptable acid or base addition salts and
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chrom um manganese, iron, cobalt, nickel, copper,
zinc and the like. The term stereochem cally isoneric

w0 ooos®s8883 conpounds of formula (1), as used  PCT/EP2004/013165

her ei nbefore, defines all possible conpounds made up
of the sane atons bonded bylihe sane sequence of bonds
but having different three-di nensional structures

whi ch are not i nt erchangeabl e, which the conpounds of
afl gteragisqmEriy forms. possess. Unl ess ot herw se mentioned or
i ndi cated, the chem cal designation of a conpound

nconpasses th al | ssi bl
Tae gpm 5@%&#&%@9&“ Shifise sGhmns LG, ligpinagigp s einoic
acigy. [ﬂﬁip&ﬁcﬁly,ﬁ&la@ begnxfoundthaetie compcamﬂs af the present invention
ﬁ% E%‘E? 4IRS anﬁ Qr enantioners of the basic _

Y {?rlXcath ‘of said conpound. As is common in
pharnacology one enanti onmer can have a better

l)f)ﬁ'téf%ltmg%fn dundis Eé\ﬂﬁé &%&E i&@l’hgmﬁ{dk of formula (I)

ster em ca |so ric forns of ompounds of
“fhsfemwre@ qrimorp of eufﬁllwﬂeﬁfswwanp}v adni xture with
aPRGH-NERercHLe i ntended to be enmbraced within the
bfgppg,dof the present invention. The Lf-oxide fornms of
Kihds of formula (1) are nmeant to conprise
c) Rbis ehydmgun Whgalkylf a faglicalisedectdd)frovh éa-&), (a-2)) €a-3) ordevie pak
ng](g(qs fre oxidized to the so-called Lf-oxide, ..
I cular hése JV- oxi deswherein one or nore of the
%pérﬂlmmdkyl)wupéca@ﬂk)’éobﬂ wiylagi-afyni trogens are
C}R’ng)h gfog Whenever used hereinafter, the term

oMo f for is neant to include also
"Zléﬁ}ag}’ﬁ%émﬁf‘ﬁe 'phar maceuti cal  acceptabl e acid

DRSS b

gptisloas@; addi ti on salts andall st er eoi soneric forns.

AT T e e o Ol T A
foaéc-bBen found that the conpounds of the present
loéfa&?ﬁm inGe H&éﬁagﬂﬁl?ydr@%bc QI %%foxyta, 6aﬁtyfdx"y€'i cAWEAUP

I nt ere ounds consi st Se COﬂ"pOUI’]

&hep Bylﬁm’%l @]Wl%éﬁ”éﬁmwg‘%ﬁ Wy@“ﬁ‘flazf’h’é %ol | owi ng
I‘p@ﬁﬁilh i8Ik a@,my a) Xis _- N=or -CH= b) Rlis G
J)seé‘Flegt Bgﬁ%preg%nflg ’ﬁgyd}?%%f} hy‘érg’%lé’;%gr ?aE Z)dl g?” a group
kphryf miphemyd. (b-1); d) R6 is di (Ci-6al kyl)am noC i
. 6al kyl or G -6al kyl oxyG _6al kyl ;

A second group of interesting compounds consists of those compounds of formula (I)

wherein one or more of the following restrictions apply:

a)nis 0;

b) X is CH;

¢) Q is -NH-, -CH,-CH;- or -CHR’-, wherein R’ is hydrogen, hydroxy, or
arlel-Galkyl;

d)R'is Cy.¢alkyl;

e) R? is hydrogen;

f) R?is hydrogen, hydroxy or a group of formula (b-1);

g)tis0;

h) Z is a heterocyclic ring system selected from (c-8) or (c-13);

1) each R" independently is hydrogen;

j) aryl is phenyl.
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e) R7 is hydrogen; f) R8 is di(Ci .6alkyl)am noC
i.6alkyl; g) t is Oor 2; h) Zis a heterocyclic ring

wey@sesmssel ected from (c-1), (c-5), (c-6), (c-BOT/EP2004/013165

(c-10), (c-12) or (c-13); i) each R10 independently is
hydrogen, G - al kyl, hydroxy12 G ~al kyl oxyC i ~al kyl, G
eal kyl oxyCG - al kyl am no, norphol i no,

C ~al kyli m dazolyl, or pyridinylCi~alkyl amno; | )
each R11 independently is hydrogen or hydroxy; and k)

Alibitd gxs d@bﬁ‘i‘hydrestlﬁg SERPEdY eSSt thast esmapdunkdg of formula (I), the
S.cons nds of for

WRET €ioHP 35 EEFs i Eamppindd 8 15 PO At St ¢ FEdl g hgmpbunds
aphérgin 2)s aheitevodclibyinXsyseenCbthecthaiQthie hieterddiyklic An@-ysEhivef
0 elnR5|shdroen hyd , | G
fé"ﬁ“@jﬁ? zglfy\gl . 6al kyIy e)g R2 i>s/ L%%/oggg;a;;/ R3
i's hydrogen hydroxy or a group of forrmula (b-1); g) t

)(\%; d?) préfeh%d %ﬁs&mg BoffslstsCofthdre c§ﬁ‘1§<§lﬁﬂk sefoRmbiRAD WiRMRin

hg;df o) er?r ?H)__e’é i§ ﬁ), 1@ h%nlﬁgyggggﬂ Eﬂ agg)gu%rag]‘ca] selected from

I G- B @s2)i (iﬂ3)Cdirfﬁl@)lﬂlC€8g10®p16f fotraulaf(b-1 RRSds compounds og

of e hebabineh el S0 AP L By BT BRGNS

| di(G, Ja&yé)ammcﬂlmikylg tig Oy 8t Bns :ohettg\octhgmmg lsgstem selected from
TG M Ty (O fliotn g,

ot dy derxyi Gr-saliyloxyLy-salid s ei-adlkylqxyCa sallglqumod]gpholmo

réﬂl@lmﬁhﬂélyl d?%yh&mm(ﬁ 88 famird; 2ahkR/! indapendelitbais hydrogen
Sor t?y%trgxy, ey

aryl is phenyl.

A further group of preferred compounds consists of those compounds of formula (I)
wherein n is 0; X is CH; Q is —-NH-, -CH,-CH;- or -CHRS-, wherein R is hydrogen,
hydroxy, or arylC,.¢alkyl; Rlis Ci.¢alkyl; R?is hydrogen; R’is hydrogen, hydroxy or
a group of formula (b-1); t is 0; Z is a heterocyclic ring system selected from (c-8) or
(c-13); each R'® independently is hydrogen; and aryl is phenyl.

An even further group of preferred compounds consists of those compounds of formula
(D), the group of preferred compounds or the further group of preferred compounds
wherein Z is a heterocyclic ring system other than the heterocyclic ring system of
formula (c-2) or (c-4).

The most preferred compounds are compound No 7, compound No 2, compound No 1
and compound No 11.

N o]
H Compound 7 N o

H Compound 2
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(a-1), (a-2), (a-3) or (a-4) or a group of fornula
(b-1); R6 is di(Ci_6alkyl)am noC i _6al kyl or

w@006abdsyd oxyC i . 6al kyl; R7 is hydrogen; R8 i SPCT/EP2004/013165
di (G -6alkyl)aminoCi.6alkyl; t is Oor 2;, Zis a
het erocyclic ring system sH-ected from (c-1), (c-5),
(c-6), (c-8), (c-10), (c-12) or (c-13); each R10
: N ) .

ndaont | s

Hdepenrdentty—-s—hydrogen TG ——ogtkyt—hydroxy,—
C -eal kyl oxyG - al kyl, G talk xyC i -eal kyl am no,
G -6al kyl i m dazol y|, Jor pyridinylC

Cﬁfor ol i no,

i 130; each R11 indgpend&ntly is hydrogen or

hNy\g;imgoaryl i s phenyl @/&tﬁi@@oup of
preferred cOm@umpdandonsi st t gnpounds of
formula (1) wherein nis 0l Xis CH HQis Compqundli

-CH2-CH2- or -CHR5-, wherein R5 is hydrogen, hydroxy,
or arylC .6alkyl; Rlis G "alkyl; R2 is hydrogen; R3
i s hydrogen, hydroxy or a group of formula (b-1); t is

ThédéorpoufidPof TetnRul@ €1y 64r e prepededacebRIM SO ligciendral metods - 8)
h R10 i ndependently is hydrogen; and

or. (G- 13);
desﬁ‘?‘?ﬂ% lpﬁﬁﬂéﬁ@ . An even further group of preferred
A metbppofisish prepaiagesmethodhweiEbecdesgrihed disreofafteoinmodra detail,

Otht(c)aFI ﬁleg{o?yfbr% tagl(ri) fndl S@WQ Hpﬂémlﬁl;a (‘gréﬁe Iléé&tﬂ%?irip @Oup

prefrerre oun el n eterocyclic
exapipie§- syst em ot her than the heterocyclic ring system of
formula (c-2) or (c-4). The nost preferred conmpounds

are co und 7, conpound No 2 5] 1 and 7.
Compaiss QE?%U@% vljeget gpn ahd R %—%”dﬁsgﬁn‘ah%“#’ﬂ is
hydregenai metthlyl bektifCeefgreadtd ad dompeindoopformnula (bb), tar baprapared

1) ~can [ rdi (0] S
stafihe (SR eatoRhER G AS 9 ey kO i HEREE Bl RO MR-,
hereiptréfoded (i dsicomporersis of faymala(Eapiim Hfetpsesengs afdernandapy .

meﬁ' SimAARHO AR ih @ atePhAinRiA8di ik $ 8¢ forAMR PN dfd Brmisdiall a
are described in the exanpl es.

CHO

\ R
Q 1 N 1
(\{(Cﬂﬁr\\_(%nﬁil: N CHO —> hY/(CHz)s—\—(CHz)n—@[X\‘\;\[R
Q\) Y Q\) N0

(a) oo @b H

Compounds of formula (I), wherein R’ is hydroxy, herein referred to as compounds of
formula (I-c), can be prepared by converting the keton moiety of compounds of
formula (I-a) into an hydroxy group, with an appropriate reductant, e.g., sodium
borohydride in a suitable solvent, e.g. methanol and tetrahydrofuran.

QOY/ @-xgj—(%—@[}l?ﬂz__» QOY/ (CHz)s—\O—}(Icr@n_@[::\E :

(l-a I<)

Compounds of formula (I-a) can be prepared by converting compounds of formula



10

15

20

25

Conmpounds of fornula (1) wherein R2 is hydrogen and R3
is - NR7-CHO wherein R7 is hydrogen or nethyl, herein

wo gfosnsssad t 0 as conpounds of formula (I-b), carChEP2004/013165
prepared starting from conpounds of formula (1),
wherein R2 taken together wildh R3 forns =0, herein
referred to as conpounds of fornula (I-a), in t he
presence of formanm de or nethylforman de,

h.wb&feéruR is hydragemsdigresn eederesd tp 8§ SRIMROUDYS Ofafﬁﬂn‘f‘lé (h§-4), in the
lﬁé‘deﬂce SPHQuftsBIE bxidakt GibH asCAFRMUACS oLide bR &RUAGAd §uch as sulfuric

herein referred to as conpounds
a&fd frb‘f?ﬂﬂlrgle(splvﬁgt S“E:lh%/? HROBANTEr ed by converting the
keton noi ety of conpounds of fornmula (l-a) into an
hydr oxy g{cpup, with an appropri ate reducDant e.g.,
sadi (a}[? ' Nx:fu tabI e
é? anol and te r of u np unds of for “:M\L
N;E)U can be prep onver conpounds of
formul a(l-c), WherelnI iI's hydrogen, herein referredH
to as @eghpounds of formJIa (I-c-1), in the pr @9ence of
a suitable oxidant such as chrom umtrioxide and an
acid such as sulfuric acid, in a suitable solvent such
Intsrraediatepefiformula KY)Reh¢reip W inan jppropriateeening grouppuch as, for

x@npid! éshdéﬂo\’%poan ﬁ{eﬁl'aﬂestbxﬁll@&h(lﬁg)r@g%Edu@ftoﬁylbﬁ@Ezhﬂﬂa prepared

J NS
{FRIR FOTARRRF aﬁﬁﬂﬂak (&¢- lggh &re%wmfﬁmpasz scwjth ggnitable reagent
. epttiaddsul foalog P Bﬂ@ﬂﬂtd@r tehzdnesutiohgloky cklofide, by a halegérariag

sai d co oun ui tabl e reagent e.qg.
TRECALINE T?ggéngl? E@@r. de or benzenesul f onyl oxy

chl ori de, or a haI ogenat| ng reagent such as e g POCI

SorSOCIhIO V-va- (tg
of fo I
unds of f or

Wier @i n I S as

D av)

Compounds of formula (I), defined as compounds of formula (I) wherein R is as
defined in R® and R° is as defined in R’, or R® and R° taken together with the nitrogen
to which they are attached, form an appropriate heterocyclic ring system as defined in
Z, herein referred to as compounds of formula (I-h), can be prepared by reacting an
intermediate of formula (IV) with an intermediate of formula (V). The reaction can be
performed in a reaction-inert solvent such as dimethylformamide or acetonitrile, and
optionally in the presence of a suitable base such as, for example, sodium carbonate,

potassium carbonate or thriethylamine.

C

g@w—i—mﬁ,ﬁ:\l . {<ai»s (C%AGE):{T\

av) W) )

]
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defined in R6 and Rc is as defined in R7, or Ro and Rc
taken together with the nitrogen to which they are

w@bdoaokssas form an appropriate heterocyclic riPQI/ER®I€M3165

as defined in Z, herein referred to as conpounds of
formula (l1-h), can be preparléd by reacting an
internmediate of fornula (IV) with an internedi ate of
formula (V). The reaction can be perfornmed in a

TFheecomponndsro fornsda (Pemey slse he eenvaiterintpygach othenyigartdimown
RE&iRY blt Fuhctﬁ)nal:%gulpﬁﬁﬂs%}ﬁllahéfns' A ﬁu%cp()fes%@@ G8nsPérmftions are

SUItab base exanp

b
dysgribed herrinrbore. cherﬁrrrerlﬁwahvﬁf@?ys var%grﬁrrﬁ%tsteers to
tﬁ@bbﬂﬂﬁ’oﬁmg dakBOxylit adid of MydHeE, HyarpRissianglesfto Ith‘ﬂ.doareéﬂo)ldmg

er via rt-

i i st iy P%rerﬁﬁntgﬁﬁr Sspifbinging SR amino
grougsem iofidagolelor phauys may batdptaced by @ hpdmogadyy ateknowibed

rﬂgzrogaltfcﬁ Q@a%ﬁons%ﬁ%ﬁ?s@é%ﬁ? {eﬁﬁc%&twg{e%% a%"i%@ lg)f hydro%en

orresponaing c

aicrohalscmydre cony@rredrlytgregte@fandmheespmaltyw@nwrm@smvw
iREY eondhiyor3&tiss aﬁ%{rné”ﬂ&ﬁﬁe bdndslfraly b8 h§dr@§e1ﬁ'tefdrtb kigs to
t he corresP gﬂ*@ Frno ﬁ s on |%r dazol e  or
SOEHRANing yingls g atvied Fiical oy P BigaheRyp Hay Bk fBREried i to an
ditea gtoug by @Brbof awinbRids imadios ibthe prsserice o€ plsaicabiepdlladifum
i azo-group by hydrogen; al cohols may be converted

a?’()‘Q’gesters and ethers; primry am nes may be
converted into secondary or tertiary am nes; double

Il@é}réesco uff dnf&rm@ gﬁg)auoo)t R qprzgzs(pgg@ -NIaS) &l @k)
%anv@?rtﬂ@ar i b érnelor @‘PE‘-‘&H %@fo P foRUsitiRnsia any desired

drégertion in the presence of a suitable palladium

G4y AR SIS o IR g b Rl 0
(@ comrtingnalcbgmpbend biefamiojaed) insd tion eoroespompling ofceptable salt or

Iﬁg&l&\{\%&&)fconversr ons in any desired order: (i)
converting a conpound of formula (I) into a different

@Dnprowyedingf a fpbpdcguticplly acceptable salt or N-oxide of a compound of
formula () into the parent compound of formula (I);

(iv) preparing a stereochemical isomeric form of a compound of formula (I) or a

pharmaceutically acceptable salt or N-oxide thereof.

Intermediates of formula (VII), wherein R® and R° are appropriate radicals or taken
together with the carbon to which they are attached, form an appropriate heterocyclic
ring system as defined in Z, can be prepared by hydrolysing intermediates of formula
(VI), wherein Rlisa group of formula (b-1) or a radical of formula (a-1) wherein s is
other than 0, herein referred to as R8, according to art-known methods, such as stirring
the intermediate (VI) in an aqueous acid solution in the presence of a reaction inert
solvent, e.g. tetrahydrofuran. An appropriate acid is for instance hydrochloric acid.
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(ii) converting a conmpound of formula (lI) into the
correspondi ng acceptable salt or N-oxide thereof;

WQ paospsssenverti ng a pharnmaceuti cal ® accept abl ePSHEPZOM/013165

N- oxi de of a conpound of formula (1) into the parent
compound of formula (1); (i<%- preparing a

stereochem cal isoneric formof a conpound of formnula

(1) or a pharmaceutically acceptable salt _er N oxide
thereof. Intermediates of formula (VI I B iherein Rd

and Re are appropriate rgdicals or taken\together w th g

—t@pWhAT are att CH, CHip N
ap prl atgy hete cl/i e—++hreg>sy st gm as defi ned
be prepared by h ysing i rmedi at es of , 0

formula (VI), wherein RS is a group of formula (b-1) H
or a radicaldf formula (a-1) wherein s @® other than

0, herein referred to as Rg , according to art-known

met hods, such as stirring the internediate (V) in an
Gompeonds effoanua(luwhensin B is hpdipgensandd inas defingd abevsnherein
réf@ﬁ%& {053 |c¥§155und§ of forﬂﬁr @JR)’ @Bﬁfjé‘ f)@Bared\E‘taﬁ IFRIMA irﬁérﬁledlates

acl [ s for I nstance rochlorjc O.- A
of fqremgs (VIDchpacelective by grogwmﬁ#a@ﬁ@gn ot Gifhmarpraphat
r&dl@fr@a@erﬁ’guﬁﬁashwﬂ eRgnple ailh aRPblescaasyst shiinadlaimmweon-

erre nds, of for
cBe o el EmE e oo PR 0 bt Fedusiaft pusha8
hipifogerbin asuiteble seliverd sishcasongtamol.on of sai d i nternedi ate
with an appropriate reducing agent such as, for
exanpl e wi 3h a noble catal yst, such as
pl at i nBw.ohchar coal , pal | adi um on- char coq{g and the

I'i ke and yan appropr| e peduct ant such a! droge
e—4 3 as meth
?/ﬁ ounds of formyla () can b I3 pared by o

ronS| ng intern te@ of fo a (VIpP), accor|n
to art-known nethods, Hby submtting the intermnediat esH
of formula (VII1l) to appropriate reagents, such as,
tinchloride(Vcetic acid and hydrochloric Meid, in the
presence of a reaction inert solvent, e.g.
tetrahydrofuran. R o )
Compounds of formula (I) can be prepared by hydrolysing intermediates of formula
(VIII), according to art-known methods, by submitting the intermediates of formula

(VII) to appropriate reagents, such as, tinchloride, acetic acid and hydrochloric acid, in

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

Q’/J/ (a{»s—vLm)n@[ io/ YACH»mL(CI@n—G[:\E

(VIID ®

Compounds of formula (I) can be prepared starting from N-oxides of formula (IX) by
converting the intermediates of formula (IX) in the presence of a suitable reagent such
as sodium carbonate or acetic anhydride and when appropriate in a solvent such as

dichloromethane.
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(CH2)s- A(CH2)n-f (CH2)SR R < (VI11) 0) Conpounds of
formula (I) can be prepared starting from N oxi des of

wo ooosmssa4y | X) by converting the internedi at es BET/EP2004/013165
formula (1 X) in the presence of a suitable reagent
such as sodi um carbonate or-ldeetic anhydride and when
appropriate in a solvent such as dichloronethane.R R .
s -(CH2 Ms -(CH)n- RR (K) (D The conp ounds of

fornul a (I vah X gH h
(%_ ere| 1|(s ere| n r@%@_é&(ghﬁb_‘ig
gyclil Zi ngRan |nte‘ e of T | a (X) The

i zation reaction i nt er medrat es of forrrula(X)
may be conducted accor@ding to artknown cycli zing
procedures. Preferably the reaction is car(Dl ed out in
the presené® of a suitable Lewis Acid, e.g. alum num
chloride either neat or in a suitable solvent such as,

d b .g. b
i coRSUR ShatB A Thaa N QBB RRBR R
foxnakrl @ A, haysalscebegobtdinedchyt @ychneg haiggrmediate of formula (X). The
t .
&fglﬁ{aﬂﬁlb ge?i t?&ﬁeéfqagﬁn%ﬂagesoéfgﬂxléﬁ\gﬁ g()f'rﬁ eff)@{drndu&e(gaccogdmgeto art-
kabwa @aﬂu@m nreerdyres SBrafeunly thel regciionds @aénmtamuﬂwé@resence of a

sttéfl«?%é\bﬂsyAclﬁf'éVge SRm{ M CRGrid@ & thed hédt bl M sm&me @maﬁ@uch as,

ction.
ol CxeRRPlaan E5oPRSIE RYTGEAPOTY £ LR FRr G o8k ROt fizene
antielielike; Malogenbied hedrecarbormsf e/ teidhlofongshane pwachbisométhane and
tg%@l?g 6n eé‘? 'ezg {Tﬁrylh %g%fglga:x]lgg,ﬂgcpoxb e g?d’]&g rﬁ%,ncg n?% es of chh
salventst 8omewhdt olenated taqmp)erathres.gireferRhlyi lxt\@eﬂaYIOhIOO Ccr Iaed stirring

HANGERRRthORte of the reaction.

X) @)

The compounds of formula (I), wherein X is N, herein referred to as compounds of
formula (I-i) may be obtained by condensing an appropriate ortho-benzenediamine of
formula (XI) with an ester of formula (XII) wherein R"is Ci¢alkyl. The condensation
of the substituted ortho-diamine of formula (XI) and the ester of formula (XII) can be
carried out in the presence of a carboxylic acid, e.g. acetic acid and the like, a mineral
acid such as, for example hydrochloric acid, sulfuric acid, or a sulfonic acid such as, for
example, methanesulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic acid
and the like. Somewhat elevated temperatures may be appropriate to enhance the rate
of the reaction and in some cases the reaction may even be carried out at the reflux
temperature of the reaction mixture. The water which is liberated during the
condensation may be removed from the mixture by azeotropical distillation, distillation
and the like methods.



of the substituted ortho-diamne of fornula (XI) and
the ester of fornmula (XIl) can be carried out in the
w@emsessses of a carboxylic acid, e.g. acetic acpPdr/EPI04/013165
.the like, a mneral acid such as, for exanple
hydrochl oric acid, sulfuric-18&id, or a sulfonic acid
such as, for exanple, methanesulfonic acid,
benzenesul fonl c acid, 4-nethyl benzenesul f onj zC acid and
the I e. aHev at t enper gt ur,
_/_&F% anR‘\!V}Ef te o@e@% aet | onnl
cases the reaa ven arried out a
reflux tenperature of*th& reaction mxture. The vvaterH
which is |jberated during the condensation ngy be
renmoved fr the m xtur eg%? azeotropical distillation,
distillation and the like nmethods.< - - P)S mR N Il
B A*atg&;% 0:{,@1&1; R0 AAbERIRAERLFS nftfo bR Rdkclloh réfflon
ssartang wng amrttmdlatemféomda X180 i the presemas of xmpatyl cptglyshach
5 RTERERRke] and aﬂ%bﬁllo R AdietanSHER 2Py dRgRa)n Risgikddle Mnt
an appropriate red uct ant such as hydrogen in a
syueh eamethandy) vent such as nethanol. y (CH2), R 3 -(CH
2) (CH)1 (CH2)n- NH, (XD (XI) Internedi ates of
formul a (XPI »can be prepared by hydrol ysqu

inter by for NO$l V), _accogi)ng Ao
gé\noﬂn@"% ¢h ‘asz)étl rrijpg—the | r/on(gdl)ake (X '_@
tio

%egous acid soluti e pyes nce of a reac
rt solvent, e.g. tetr drofuran,. An appropriate
acid is for bﬁﬁ)t ance hydrochloric aci d. XD

10  Intermediates of formula (XIII) can be prepared by hydrolysing intermediates of
formula (XIV), according to art-known methods, such as stirring the intermediate
(XiV) in an aqueous acid solution in the presence of a reaction inert solvent, e.g.

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

O P (CHy)mL(CHz)n—@[ m{)k /(CHZ)S—7L(CH7)n—<I NO:

NH,

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

in a suitable solvent such as dichloromethane.

20
i
W—C—CR'=CH—CeHs
° (CH?)mLm)rQ XV} 2 /(my)mL@Hz)n-Q o
Q\J/ r\:H——%—CRECH—CﬁH5

XV) X)



(CH2),- (CH- TCH- N2 R R 3 NH2 (XD (XIV)

Internmedi ates of formula (X) can conveniently be
w@empasssas by reacting an aniline of fornula (X®)T/BPI0N4/@13165
halide of formula (XVI) in the presence of a base such

as pyridine in a suitable sdPvent such as

di chl oromethane 0 WC— CRCH H2 (CH2)s- (CH2)n- 1 _
(O- - (CHr (fRE (X) I nternediates of fornula

Ipmdlmfépmmia (‘éﬂb ing lsrﬁu?r dgjydregen oy ydreyy a%lwhen R?

iVReRogZ4 théh Vi hp@8Ry h&iem rﬁ%n’e@ t&agdﬁ@ﬁﬁedﬁaéﬂﬂfomns (vm:la)
to asmt& medi at es’, of f P%&

By b¢ PERIIE éy HRAUNGAD RE %ea formgl lﬁxwftrym%gﬁ W“h

aorganblathfum Wagéht Suichads gﬁgloi-bﬁt?ﬂﬂltlﬁmmeﬁg eductigninbrt aslver, €g.

eactl on_ i ,

s Qavibirn ey S CaRal Tl Rl pERa Fil afpfmedie o
formwa GEdIBtvenewdin R' @rhyidrogen omaliadical asfdeﬁowmllh (XVI11)
wherein R is hydrogen or a radical as defined in R3.
OHc Ri (XVI1) (XVIII) {VIII-a) The present invention
also relates to a conpound of formJIa (I)oms def i ngd

‘o c f)Q:r rise as. a ey CiRe. MHYO
nveqtrs\ have PA bthl ng rRPr ol
ca n-fr he experi rre part herel nuide

The préSent invention al so contenpl ates the use of
08% unds in the preBﬁ’HH’uon of a nedi é\ghlé’ﬁt for the

The adsbm Hivedtiomtlyo flatédte atofpaseboffoemela g0 sl défeneidnbave for
ani mal %escrl bed herein, wherein said conpounds is a

10 usgasHRRYCBE formula (1) /(CH 2)S - -(CHV

The compounds of the present invention have PARP inhibiting properties as can be

seen from the experimental part hereinunder.

15  The present invention also contemplates the use of compounds in the preparation of a
medicament for the treatment of any of the diseases and disorders in an animal

described herein, wherein said compounds is a compound of formula (I)

R2 1
X R
Y/(CHz)s+(CH2)n S
(\ R’ )
Q\/' N 7o
H

20
the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
chemically isomeric forms thereof, wherein
nisOorl;

25 sisOorl;

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

30 Yis-N<or-CHg;
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(D the i V-oxideforns, the pharmaceutical ® acceptabl e
addition salts and the stereochemcally isoneric forns

wo bosesssss wherein nis Gor 1; s is Oor | ; X i BCHEM000013165
-CR4=, wherein R4 is hydrogen or taken together with
Rl may form a bival ent radi @8t of fornula
-CH=CHCH=CH; Yis - Nor - Ck;Qis - NH, -0,
-C(O-, -CH2-CH2- or -CHR5- V\,hereln R5 is hydrogen
Q}’&Hﬁiy ;OC-C(Mal-k¥h2;CRyr ydreC kyl ,

or n llgf% m@éé&gﬂydrox)gc, %f]{%?yér f@?ﬂkﬁ ?’La@%&&c%onyl

WB@’&%)’GI sallgylaming of Balpiadazglyln R3 may form =0 R3is
hydrogen Ci ~al kyl or a radical selected from- NR6R7

a-1), -0H(a-2), -OR8 (a-3), -S RO (a-4), or -CN
l{‘d§ ?}-?a“w?ér@erﬁ'y is - CHO C _6alkyl, hydroxyC i
.6al kyl, d .6al kylcarbonyl, di (G .6alkyl)am noC i
kyl I [ 3 al kyl ,
glh dr geﬁyorégk% l%%g)ﬁl% Qx'gtlﬂ%ﬁe?{)na :}{rer)y CO
aI kyl am nocar bonyl, C ~al kyl oxy, C _6al kyl oxyCi

r yl C i _6al kyl,
%ﬁst’ ffogen bg g&égééﬁm&y%d?%fgﬁ# bonyl T i ~al kyl |

aryl czﬁ%gnyl pi per i dﬁﬂ/ Ci-eal kyl,
hal or-()ciqzol yl pi peri @a-pyl C i al kyl, or aryl Ci-6al kyl (C
[ b 4 ) am noC i -gaé yl; and R7 is hydrogen or

"‘al yt: R8is G &F®yl, G _6al kyl carbonyl or di(C

. 6al-8yR} ami noC i _6&-kybr and R9 i s dKGi - al kyQani noC

| al N (a-5),
wherein
Réis —CHO, C,alkyl, hydroxyC, ¢alkyl, C;¢alkylcarbonyl,
di(Cy.¢alkyl)aminoCi.¢alkyl, C.¢alkylcarbonylaminoC,.salkyl,
piperidinylC;_¢alkyl, piperidinylC,; ¢alkylaminocarbonyl, Ci_salkyloxy,
CisalkyloxyCi.salkyl, thienylC, ¢alkyl, pyrrolylCj_galkyl,
arylC,_¢alkylpiperidinyl, arylcarbonylC,.¢alkyl, arylcarbonylpiperidinylC,.salkyl,
haloindozolylpiperidinylC, ¢alkyl, or arylC, ¢alkyl(C;.¢alkyl)aminoC;_galkyl; and

R’ is hydrogen or C,.¢alkyl;
R%is Ci.salkyl, Calkylcarbonyl or di(C;_¢alkyl)aminoC,.salkyl; and
R’is di(C,.salkyl)aminoC _salkyl;
or R? is a group of formula
-(CHo)-Z- (b-1),
wherein
tis0, 1or2;
Z is a heterocyclic ring system selected from
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or R3is a group of fornmula -(CH2)t-2Z- (b-1), wherein
t is 0, 1 or 2; Zis a heterocyclic ring system

waedososssas from (c-1) (c-2) (c-3) (c-4)A- N V ->RIT/EP100£013165

r RO (¢ - ) (c-6) (c-7) R11 - Ol H (c-9) (c-10) ,
(c-11) (c-12) (c-13) wherei+leach R10 i ndependently is
hydr ogen, G “al kyl, am nocar bonyl, hydroxy,

Cral kanediyl- N\ \ i Cral kanediyr O q ~Nal kyl oxyC i -

al kyiy G "al kyl oxyC i,,. al kyBam no, N

di (p \é‘ﬁ&l 2- 6al R‘QT]’)T)\IS pi pad ti nyl C | "aﬁkgllo, C3_i

ocyd o i, Cw}éal kyTIG ~al klxl , Lary®xy(hydroxy) C
i .6arkyl, hal oi ndazol yl, arpl"CR"al kyll,

aryl _$6alk¢nyl,(& f hol!no, | . 6alk i@kgazolylf or
pyridinyl Ci.6al Kyl'am no; eat® R11 I ndepéndently is
hydr ogen, hydroxy, piperidinyl or aryl; aryl is phenyl

or giienyl substitutedow th halo, G ~alkyl or

G Malk . Invie f their E’ARP bi ndiing prop u\ies
t he dg!oof I esentHNhXent i onS‘A&y be ue\gd_g_ 10
ref erg orrpound&lgrf fiacer Sund&dmRwhi ch_cAs

one of the atonms of fthe nol ecule may be replaced wth,
for ingtgnce, a radipgpctive igoefope. Te.ipyepare ¢
pharmaceuti cal conpositions of this invention, an

ef fective anount of a particular conpound, in base or

aci ha dack R'Sialiépeh@ently i9BydrG@naCl jalg/1, AGARAHRAY], h?droxy,

conmbined in intinmate adm xture & h a pharnmaceutical”

acceptable carrier, which car may take a w de

vari et qlf( idmims@endi ng on g/ ToHMm of preparation
galkanediyl—N

desire N
—C, galkanediyt” O

Ci.salkyloxyC,_ealkyl, C, galkyloxyC; salkylamino, di(phenylC; ¢alkenyl),
piperidinylC;_galkyl, C3_1oéycloalkyl, C3_106ycloalky1C1_6alkyl,
aryloxy(hydroxy)C, ¢alkyl, haloindazolyl, arylC, ¢alkyl, arylC; ¢alkenyl,
morpholino, Cy.alkylimidazolyl, or pyridinylC,.¢alkylamino;

each R!! independently is hydrogen, hydroxy, piperidinyl or aryl;

aryl is phenyl or phenyl substituted with halo, C;.salkyl or C,_salkyloxy.

In view of their PARP binding properties the compounds of the present invention
may be used as reference compounds or tracer compounds in which case one of the

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

To prepare the pharmaceutical compositions of this invention, an effective amount of a
particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for administration orally, rectally, percutaneously, or by
parenteral injection. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed, such as, for example, water,

glycols, oils, alcohols and the like in the case of oral liquid preparations such as
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for adm nistration. These pharnmaceutical conpositions
are desirably in unitary dosage form suitabl e,

weembessald y, for admi nistration orally, rectal PgI/EP2004/013165
per cut aneously, or by parenteral injection. For
exanpl e, in preparing the cddpositions in oral dosage
form any of the usual phar rmceuti cal nedi a rmy be

SPRRORERS SuRbe. S ol Fopner otk i ¥ Madhep. Suekis
l@bhmdula‘tdamssblﬁdﬂm dishetegs prinpsdgents ,and; thieuiks jin thkeicaserof pawders,

;ﬂﬂ Fsﬂsﬁﬁ? d){abI%Ps Ilﬁc%ﬂ% f fieit gl in a?r?un%t 18#%?5]6@?19(?%12)%163

BT 1ant s ers, sintegrating agents
represent the niast adventegenys ofal gosngenslt fquin, Inswhiclapasalselsd and

h%ﬁﬁeﬁ:%&lca %rlevaJﬁQI dI Ee Iﬁélﬁltcroﬁ{ oQiﬂons the

tab ets an capsu es re re eous

carner vl usially Gempriseciigrile Wﬁtem kqa}steaéaégesm ehough offier

ipgradiems,av hidcsadlubiay lfdn@fxampreem@we Ri¢Rided. Glﬁjél:t@blle doluﬁ&{s for
egaretera the.carrier w.l

Aople: Ba7 b BRPRET i bBIER thelchftick Epmpfites Shiins sHRIPD. 2lyesssyn
sotuien or mgrixadiearfitsaljnetand glmtomﬂoimmhl Inyectable sex@nyibes magylso be

26k AR AR U8 b B R Oy
besmployse, Inythe @@@eosstenn;itswéabl@for aermlt%tlmug a@fnnssananm thgneprrier
cq,humr:‘y%oﬁ@hs@sl aqfenetmioﬁ%ﬁéﬂcﬁ, s ERANRGIoP B SuitiBe WetERy Bfent,
(i_bg g@ %Epr%rlaatetllqwd carrlers, h
é\hé‘ﬂi utiphle peitiygsiof apypatire %H%?‘Bfé%?or‘r%stwlélc
aﬂdmpemdd man e8uss Wistgnificant deletgréous effactao te skihiSaidsdddatvied may
fg(gﬁta&%é Lcﬁﬁm%ﬁ%ﬁ&{]t% /tilé/ sk%? gpd’fé argfyeﬁev\}ge?é}ﬁf fo? g Iimg the desired

or a sul
mppsm@nSL ﬁmmnmdltms inay bé a@bﬂnétmmiintwaue@s wiysahg., as a

tAatdéhRall patdhl 5&05 f@ﬂ)od"stah BftmethiIG Qllahy mana RRo
nfagpots

cause a Sl gnl ant del eterjous e
fepmulate the; aﬁ?w@gmﬁwd pharmareusical Woaaﬁvswmsdpﬁaa: UK f@rai for

etafeeofamélmlﬁmibﬁ EntldTEMfdiﬁutlyQif @bsalge.f Dbsdgé @pR Forfitastudéd in the

coO oSl 1,1 ons 0 ons.

SREFATED AL s Nomoh Eoie gy Sty discos @ et SljaBf s ary
doseget eachsurat csapt}tmogla pesetarminedyuannity ofl activsingsdisot cdldufated
t@ﬁ%ﬂﬂé&ﬂ@ 8é§§re %)UH& &t 'Rs a@fgg%m the Fle%glred

ar naceut | ca ositions I n e unit opn for
w@cwwabnﬁmﬁrsﬁﬁamp@hO&Mhaﬁwepmt grmsfarefgblgigdincluding

s&lﬁédi&ecdﬁfwttalflété)wb:ﬁ)‘%ul@§ Al BOJVHB? OIR%d, Wafc@% '119&:taﬂﬂéjsolutlons or
clalns nerein crete
S ChSoRnl, b RaBil ShE Bt h}éw SeEPRAR I Ples

tierexdet er m ned quantity of active ingredient cal cul ated
to produce the desired therapeutic effect in

associ ation with the required pharnmaceutical carrier.
Tihg sempeunds pf tha Presaidmypationcan ent ABprarent tissye damage resulting

fhonDGUAAge ép@éaﬁﬂd&rto ¢e@b&s of ?ﬂ&gﬁk%} canCARdtfSneupdl ok S

powder packets, wafers, |n | e solutions or
cardiovascular tissue damage, including hat following focal 1schemia, myocardial

infarction, and reperfusion injury; can treat various diseases and conditions caused or
exacerbated by PARP activity; can extend or increase the lifespan or proliferative
capacity of cells; can alter the gene expression of senescent cells; can radiosensitize
and/or chemosensitize cells. Generally, inhibition of PARP activity spares the cells
from energy loss, preventing, in the case of neural cells, irreversible depolarization of

the neurons, and thus, provides neuroprotection.
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suspensi ons, teaspoonfuls, tablespoonfuls and the
i ke, and segregated nmultiples thereof. The conpounds

wW®@Rooshssspy esent i nvention can treat or preventPtT/EB1084/013165

damage resulting fromcell danmage or death due to
necrosi s or apoptosis; can &%liorate neural or
cardi ovascul ar tissue damage, including that follow ng

focal ischem a, myocardial infarction, and reperfusion
Foijthe fpregemng reasens, thedresshisinwnsien Serthen rlatestn @i methorsof

SAMBRErAE a Wﬁmnse effbaﬁv%ﬁél%u?%flt?é dbbve muﬁ&i &mibdahds in
| NCr ease Qliteratli ve capacl
st SitfiOgnth HEPABR aPbdiy bt e veRLAUE Hpage
ealllisg fromacell dathageanseith dae aﬂdbbﬂfsm(bh @POYIESKS td ¢ffeet & addrsnal

r P i Vit
SEPRL R e kA PAMIOR (i A REE A NdanaP RANES aiciyed by
INMIHa oxisatly o, treiat megivad rtlssmldemdg@mbwlnng froingschemia dnd reperfusion
lﬂﬁvy ABgrolopitd 4iBdtaers eﬁ@}{e &%f&tmrd@ées&g i tg %ré:vgﬁt driiRat

ore 0|n€ reasons, res |nvent|on
YasPulAT SOk, tytreat O BRg Vet cardliﬁvmcsl!aé disalers; toissahpbat ¢anditiops

zﬁnﬁfcﬁ! qtsbmersasﬁauau age! reldie] MBRVRr deRtiafione A IDSHAA WiES ithfune

.1 t {.
BpesEncs lspy dnfFrE Pty e i LT KPS ARG, cancer,
dtgersegeive disdeses bf skeketd] musde iro®ldnprephgxiye esiescenta) diabetes,

h%fa«ﬁ Faima i ﬁ%ﬂ?&% el MfsBﬁéei%‘( uc ?h&hﬁ%ﬁb&m‘x\%segse)

rmm;ol%t Eéx%rrepw ostp@aﬁhﬂéafoir%reggrgms,ﬁi%mamete rPé@L(FliCihrﬁg

el t'hﬁ:qﬁﬂm @narfaudr@ Rt fall fcRdiniia ndeHﬁ(Ysho@l? wueh adddloxic
gpcslts aélgtslsc\pmn EP:J erxg n?lg ﬁ{efal%ilnégg ng?]g arg eYSeeq?g?ﬁltF})l 0? celli]s to alter
geae ek poession Wif a¢nesienDeells; chembsentitiea inddriradiosemsitizé (Hypoxic)
L RS AT AL RELk onations in
aliread adhaeh, compirisenadminisiering tusaid animhk 4 therapeutically effective
AR Fhd %o%'ﬂmuﬁ@m%‘&%b&md&a”cer degenerative

d| seases skel etal . muscl e invol vi n% replicative
I @h’é@%‘éﬁ&? pPrgseRbidyadionpelaigs o amadod phitealingaReYSPLBS Rk |

iahiBidih amSurﬁ)&igﬁ?dal @isordex intah Sniand, »ﬁil@l’ﬂébrﬁ rdsle§@cﬁﬁﬁ)stermg to said
Qrosi s

t t
Sl et S T )bl e SRR ERPROFigs , The
memhiglq‘ahdﬂsondex; is seedtedfromsbhgnoip coseping of pdripbkral seirdpatisy
§ BhSaicl At or Pt S, Bhiehic Silnitb N IndRGal daaec o
Rretiinab cord esfgke assgpiated v cupin dasrapey fO‘@h@ﬁ’%ﬁ’@ﬁsglt)lPai éschemia,

régeéfugbn Gty 8éhvdlinhify diSaROxideufdlddEEal eRbider reldiRg to

ent invention also relates to treating diseases

"SW(?%?,%HS‘PP?'MS in an ani mal whi ch conpri ses

adm nistering to said animal a therapeutically
ﬂfe ?e%ﬂt\{r?ventxon also contemplates the use of compounds of formula () for
inhibiting PARP activity, for treating, preventing or inhibiting tissue damage resulting
from cell damage or death due to necrosis or apoptosis, for treating, preventing or

inhibiting a neurological disorder in an animal.

The term "preventing neurodegeneration” includes the ability to prevent
neurodegeneration in patients newly diagnosed as having a neurodegenerative disease,

or at risk of developing a new degenerative disease and for preventing further
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amount of the above-identified conmpounds. In

particular, the present invention relates to a nethod
W®@RoosnssaEd ng, preventing or inhibiting a neur OPOYERAD4/013165

di sorder in an animal, which conprises adm nistering

to said animal a therapeuti@étly effective anount of

t he above-identified conpounds. The neurol ogi caI

di sorder is selected fromthe group consisting

nserorpgcaprationin pagpait Mho agr Alad bheutisRps from on hﬂvwxmwpms ofa

Iﬁu@a@geaeﬁﬁag@searsé aumatic brain i nJ ury, physical damage

to the spinal cord, stroke associated with brain

damage, focal i scheni a, global ischem a, reperfusion

Thejtermy trediemne] dsmadd ngeid icoeas & yatnehtment o b dieasaland/or condition

iﬁ’ 5n°‘ %iﬁ% L& {’i‘ltahg [u%a{? ??&%ﬁ%@ e(@:p[rév%gtm %I Hﬁea%g %ﬁ&p}
miltmm fqoml dpcmrong umhstthjem which/aREy 'Edzredxmoyed tfodhe disease and/or

cbh@abn Hst: hapﬁ&vﬁf‘ﬁéeﬂg.h&'hoéeﬁ% hh\hhgﬁ (i) St ti AR Yease and/or
resulting fromcell danage or th due to hecrosis, or

capypend£s aregting its és‘fqlwgn%r By éﬂthH@ the disgase aad/prpndition,

i o6 uainpgtgadsich sfahd@ikedsardloraiohdifibn. The term
“preventing neurodegeneration” includes the ability to
prevent neurodegeneration in patients newy di agnosed

Ths thVirarcg‘omnsiézﬂr'b de geaddestin, uedefinred as @ modaculet prefesiblph low

rﬁcﬁé’c%llaﬁ’ We d?(ﬂﬁlﬂfs J,%d %%n%ai?ﬂﬁﬁe;?@lt&ﬁhl effe\;\:ﬂve
prevent| erneuro eneration In
agopntgte @awysestbﬁ pensitiviy of érmcellls QA0mZing Astiaien aps/og to promote

tWaQﬂ&ﬁ @h@isédsky ®hidh aRARAtablNRith Rihiﬁmg xraeﬁhme TDlseaQéis whlch
used Frekn covers Se an

SR DRRR ISR aaEn Gtk PEgHashe it e en g malignant
tmmmis,tﬂﬁd&anc(en)us el dotizingragiatios eastneanol aheraisealics notrlisted

hteFeﬂ{T%{QﬁféH LoheBptalk b %H?%I%%%% }’}NE&LBU”HV be predi sposed

I sease’ an I t1on t has not yet been
di agnosed as having it; (ii) inhibiting the di sease

Tﬁ\@ Ry “cﬁ&’ﬁé’éeﬁélﬁfbr” ias %sed REiRSE Héf‘}hetita§ aSRILURP Bﬁ‘eﬁ%rably alow
|||’ relieving t di sease and nditio

relerdias g crabl iroliplsnaspinifeescio SBAUAS i RFaPeLGHN ATFsiive
afro@nts 65 ﬁibreagwth@ §fﬁi§ﬁivity oeeells t@shdmnhrw aidfor prcﬁn@te tliened
as a cul e,

ol PP LA Qi MBI Bl Dlegrysn are
tl@ﬁtﬁi@ctwlkhechamot!ma@ytlrcplmdt;meegisﬁlqdma@@rimntgm/anﬂynailfgnam@mors

) . .
aﬁ@kz{n%eltogs bém' @hé?ﬂotﬁ@rgﬁ}aﬁéagrﬁerg;bg o?{elé gl‘tngfsoﬁﬂ?q@tca RErein are also

tr eat nent di seases
CP’@)‘ﬁ‘l“ElaF?é t\yéhﬁ BHEPR INVENtiWases which are treatable with
i oni zi ng radlatlon i ncl ude neopl asti c di seases, benign

The cor%l(!)dn%s composmons and methods of the present invention are particularly
useful for treating or preventing tissue damage resulting from cell death or damage due
to necrosis or apoptosis.

The compounds of the present invention can be "anti-cancer agents”, which term also
encompasses "anti-tumor cell growth agents” and "anti-neoplastic agents". For
example, the methods of the invention are useful for treating cancers and
chemosensitizing and/or radiosensitizing tumor cells in cancers such as ACTH-
producing tumors, acute lymphocytic leukemia, acute nonlymphocytic leukemia,
cancer of the adrenal cortex, bladder cancer, brain cancer, breast cancer, cervical
cancer, chronic Iymphocytic leukemia, chronic myelocytic leukemia, colorectal cancer,

cutaneous T-cell lymphoma, endometrial cancer, esophageal cancer, Ewing's sarcoma
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tunors, and cancerous cells. lonizing radiation
treatnent of other diseases not |listed herein are al so

w@onsessskat ed by the present invention. The tepP@I/EP2004/013165

"chenpsensitizer", as used herein, is defined as a
nol ecul e, preferably a | ow 5t ecul ar wei ght nol ecul e,
admnistered to animals in therapeutically effective
anounts to increase the sensitivity of cells to

gaHbladdanennney, hany call lepkesmaihead Kameek eancereHodghin'ylyeephoms,
miom safc%nfarﬁaﬁéwaﬁceﬂ IiVer eﬁﬁgpiﬁgrcaﬁ%yzs&m -an@o? §8%.Sall

aretreata evvlthcermt I ncl ude
qeléwa&gmrﬁ peritengad glusienn maljgnant gleys! F e ™ §laand

1B&0LRII OGS, rﬁ&thl% m}@mﬁmh&ebalauomaaﬁwﬁba 16ih's gtnli;ﬂr
O(Shseases not i sted herein_ ar al so con

2530 W% QY A ANFARTT ’o‘Wa L BT GOGE Pre F?rr B?{ECY"'&H&

candenqetsilotarcbe rqtineblestoma,rkizrdancar, sftdispaer tarcoulaasdupmous cell
f e
HE Sl s, Soma bl e ieut GEE!, bR LERUE LOBTRARLC neoplasms,
laggptcggqeg, vagial oA OnERS Oéfhet‘hlé\’apwéé’@ﬂm sitipeft i on can
be ‘anti-cancer agents", which term al so encorrpasses
"anti-tunor growm h agent s’ § l, - neopl ast i

HiGie e <Ompap s, REReRHAYGTOR S botseq s TRgRiSH B dpdor
‘ahahosenditizert.r eat i ng cancers and chenosensiti zi ng
and/ or radiosensitizing tunor cells in cancers such as
ACTHpr oduci ng tunors, acute |ynphocytic |eukem a,
Redligsensitinersyarp ki fodnéreask drei sgnsid vifyceficanderqusechsitoghatoxic
effREds %l‘nonpﬂn?gjﬁﬁfau&? @‘E%ral rﬁé&‘n‘aﬂl sinS fér&he m@&eeéisicuSﬁ‘ geer,

cervical cancer, chronic éecn{) ocytic | eukem a, chronl C
radiesensifizers have heamsugeesied igrt taratlersm,cél}dmgc hyeavioerll
rddi6hkitikEPBQNR, nigdHAIARLNE CImpranas; knd BaRpiiagiae dioxide

P BRGis i Ris e aR e ep Vet ey T e seSs imder
hi¥p@a s, nom-tyapxiowel] rddiaSemsytlzcesr(exgr halogmtedqaznuedmes)uagbe
aﬁgiggse& lﬁﬁm lfsc];SUSI Pe’rferﬁaﬁl’f'al 'méd Jihte ulto tﬁ%#@r}ﬁ”&mcer cells and

rrtonea nant P eur al usi on

thereynraaoteribe sdipsiondneiicedibriealipg ef R malgcules and/or prevent the

daaﬂmqmm&&pwﬁnea@ﬁsmm% KhaRos dth(éﬂ?;h@ﬂﬁal rﬁ&hﬁﬁ&ﬁé smasﬁon
cer ova cancer

reyhesn hy Bt sk PS5 e refiitappt dibeae ' ®

Matyi dao&ﬂra&hmmt pkdcnlscarremly, ersplby radicsensitizensria omunctlon with

rg(g%igdgféﬁt %gi lExgl%@gélﬁ @g’??%{ z}cg"v%%l@f cl%m?tﬁzrers +8§8é Bt R not
limiteditpehe folowing: mgpméazmm@mnlda@ahc@qsmfhyim@omdwé@
pAehiMiAoT, StahiddRdle, nitaHagolt nﬁu&ﬁym@nﬂguqfo@f@ i 0o, RB

I nvention can_be use nsit] zer /9
6145 nicotinamide, 5 %romodcoxyundmc (%Ud%? 5S 10d0de0xyund1ne (IUdR)

bromodeoxycytidine, fluorodeoxyuridine (FudR), hydroxyurea, cisplatin, and

therapeutically effective analogs and derivatives of the same.

Photodynamic therapy (PDT) of cancers employs visible light as the radiation activator
of the sensitizing agent. Examples of photodynamic radiosensitizers include the
following, but are not limited to: hematoporphyrin derivatives, Photofrin,
benzoporphyrin derivatives, tin etioporphyrin, pheoborbide-a, bacteriochlorophyll-a,
naphthalocyanines, phthalocyanines, zinc phthalocyanine, and therapeutically effective
analogs and derivatives of the same.

Radiosensitizers may be administered in conjunction with a therapeutically effective

amount of one or more other compounds, including but not limited to: compounds
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"chenosensitizer". . Radiosensitizers are known to
i ncrease the sensitivity of cancerous cells to the

w0 200505888F ect s of ionizing radiation. Several PCT/EP2004/013165
mechani snms for the node of action of radi osensitizers
have been suggested in the 2fterature including:
hypoxic cell radiosensitizers ( e.g., 2-
ni.troi m dazol e conpounds,  and_benzotri azi ne_di oxi de

ichRramate thedneprpRratign gk pgiagensitizsrsiie thedaiggiellsisompornds

WH]&Ecdhtrgr e fietv (if@heiﬂ%ﬁﬁé‘s hhﬁtﬁ@ﬂ;]ts lmnw b)t’lzlygeﬁ edthe) e cells;
radl osensi ti al agena

Bemonk e aae whiskactiufl il et Sy Hiop e Pral Adtion;
or other therapeweically eff¢dtiec EIMpcnmds:ﬁmmatlrtgadaheer@n dthehdisexsg.
HG &gws I%g é&lgtﬁé fi h%}ak)glﬂlcl aggrk{g ﬁﬂt le %h%ﬁ) ]Z:O\ﬁmﬁtion with
rﬁ@@mﬂnmmc@d@ hylaaﬂe@gshmttﬁbto étﬂuemuraﬂll lepedyarinssamaino-
saebi Ry hAUR, &%%@n 'm&é]fv‘%édz&ﬂ tfaR5fuliod, ?éﬁ!ﬁ%fdcht%@ﬁss(e' ),

ENCRIE LV A e oM e
afif4tigiupehdsiyconipobindsahydrilazifie, @hd XBISAY Exarﬁpﬂam c&ﬁnﬁfherapeutlc
a)éél}rﬁa%ggr%%\légg {lsre? i1$ g(?ri]l%{%l 1&13 wtlthéﬁxgsrﬂlgga g? E\Clu%e but i noﬂlmlted
toiaslo mingiein,clamptaflessire carpbplatio wisghtio) @unpnuhmm docetixel,
dﬁ%&gbgﬁz Rl ferdt {Eagfhﬁzl%}tag g?%{éa&'?%@ﬂ&l&h é&ﬁg Exel

EQ9, RB 6 r'ono eoxy
tqgggécpg} and Iheirqug@@élyyﬂpgctwe@ga ()gsumﬂ)denvatwes of the same
bronpdeoxycyti di ne, fluorodeoxyuridine (FudR)

R 3 P B AR R LG e
atioentagfyoné BD’ﬁ))reorfthe:ranmpomdsnrphlogimg\buSndlIhmltedgdnt caspdulnds

le@cqj p;ﬁ%%ni%% (RE e Pbiiof be &l%ﬁ} oSGz %h b C@%?ﬂ:‘eus-@éﬂ{&hﬁcfs

nam ¢ ‘radi osensitl zers 1 nclu
vhaxth thrﬂlgt e faw of therapsuti¢s patrierts,apd/on exygen potghigreetrells;

cHEhbtH&rpeleie aaﬁ?rRQRRfcﬁ la&t, ontiﬁ@ﬁl‘?rﬁﬂ P Bivet thefABhduridhlly/&@foctive
rn egborb

c%xlg-ng?lg{d% g@'ﬁfeap%wp?rp(g otl}%gﬁgaﬁa }%%qsrfg gddmonal therapeutica
agémd‘lmbmyﬁm 024 in Zonjencpbii with Qﬁmmeﬂﬁtlz@ﬂdlclude but are not

tgdz(ge it éh&%h %ggeeng tp'2¥1§on§er¥§%9q9§h1§ LS g“l%s (l)%?rt cé)eglﬁth%];rpeutic

agenty sneb s oisphafin tndbledmycapeut i cal |y ef fective anmount of
one or nore other conpounds, including but not limted
conpoundswhi ch_pronote the incorporation of

Tha'ewag@wéiﬁ of @éﬁnglat(a camalse &¢ yead te dpteet orcdmpblihe $ AR and
nﬁﬁéltr{ ;sﬂnldullw tiid PARPf1 é&&ptcﬂﬂﬁiﬂﬂhﬁ Purpdsd the @8inpourdd f frmula (1)

can lgeglagelec? éal&‘ laﬁ)alrc% tbe sglected from the group consisting of a radioisotope,
spin label, antigen label, enzyme label fluorescent group or a chemiluminiscent group.

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



chenot her apeuti c agents which act on the tunor with or

W t hout additional radiation; or other therapeutically
wetdososssyre conpounds for treating cancer or OtPEI/EP2004/013165

di sease. Exanpl es of additional therapeutic agents
that may be used in conjunctd/on with radi osensitizers

i nclude, but are not limted to: 5-fluorouracil,

eycovori n, no- 5' deoxyt hym di ne, oxygen,
ﬁ*&?ﬁ@@@ﬁg e%@aPIESeﬁvstf%wgﬂaaréﬁraﬁ%venagv f | uor ocar bons

(e.g., Fluosol 10 DA), 2,3-DPG BW2C, cal cium channel

bl ockers, pentoxyfylline, ant i angi ogenesi s conpounds,
Bxperimbatal paet and LBSO. Exanpl es of chenot herapeutic

dlﬂaf?er Ll’nﬁydeﬁﬁes%ﬁ% %gtg}l 'i]igh(i@m %@M”?@ﬁle‘ﬂnte? as d1chloromethane
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i RiIned 25 Ohand AL i T8 R MRl Keian] MEp o defaed as
radlBdne Y sndx M ek uutatdd\aesetmh dibfurganme. Chenosensiti zers
may be admi nistered in conj unction with a
therapeutically effective anmount of one or nore other

10 A9 ounds, |nc:I ud| ng but not limted to : conpounds
Ve Pt oth diate componds \ of chensensiti zers to
t he tar get cells; compounds which control the flow of
t her apeut| cs, nutrients, and/ or oxygen to the target

henot hear peutic agent whi ch act on the tunor

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

addi tional therapeutica agents | e uséd Tn
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I | m ted to : nethylating agenﬁtérmédﬂz?é’?' SONgLASE: ate2

i bitors and ot her chenot hear peuti c agents suc
Adp@mnamchloalﬁa (GoLSrmely was wd@emw&éo 3polutoml %hl?rp) acetyl
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arl cu - C . or a
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uhtexdn)edwm@ht and in particular fromO0.05 ng/kg to 10
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H

<

Piperidine (0.24 mol) was added dropwise at room temperature to a solution of
intermediate 1 and intermediate 2 in DMF (300ml). The mixture was stirred for 5 min,
poured out into water and extracted with DCM. The organic layer was separated, dried
25  (MgSO,), filtered and the solvent was evaporated till dryness. The residue (39.14g) was
purified by column chromatography over silica gel (20-45 pm) (eluent:
DCM/MeOH/NH4OH 96/4/0.2). The pure fractions were collected and the solvent was
evaporated. Part (3.7g) of the residue (13.8g) was crystallized from 2-propanone. The
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four or nore sub-doses at appropriate intervals

t hroughout the day. Said sub-doses nmay be fornul at ed
wa@soosnsss4xiosage fornms, for exanpl e, contai ni ngpOI/BP1004/013165

500 ng, and in particular 1ng to 200 ng of active

i ngredi ent per unit dosage f28rm The fol | owi ng exanpl es

illustrate the present i nvention. Experinental part

Her ei naft er BuLi" is defines as butyl -lithiu _

PresiRifatg yae@ﬁqr%affa\gasa%mtb disthyl phRpand: depeieldingts e

ingerilédife B! MBling poIMLI90°CDME" i s defined as

/ V.1 V-di net hyl ?or mam de, 'DMSO is defined as

di met hyl suI foxide, "EtOAc" is defined as ethyl

BGaaind 82 Et()—r is defi ned as ethanol, "MEK" is
I ne et keton, ¢ MeOH' is defined as
ﬁf@% ----- 8 EB‘ ----------- &% defl ] rydr of uran. A

Preparation of the i nt ermed Ods Exanple Al p
a) Preparation of internediatelan | T T
nElé d M inchexane (0764 mad) wassddedinonivise @m@hComd@reNz flow to a

rﬁ&uﬁ@ Bﬁﬁﬁﬁhﬁo %&y@d%ah hhlﬂalmes(@ 0694 ﬂao?b)qut}nﬂ(l 88nl). The

| oro- ace oride 6‘%\/‘1 —65 m)
ARG v BrTeab P HCACE | AT o8 Ghem SRS St SR g  mixture
A N-fefhog i iNndkthgd mgcléﬁbglal?naé’arnmdg)m&gﬁ) .osddl Sg)ﬂl)hhldlcﬂh)ﬂ leeher

rat ure. was ept
ARGt PE et SBiec S FONSTRD S ol BB b ERFIg MBS potged omt
ioteta satwrged NELGbsodutionhd eprastsdpiittaE Ava The ptgaemddyemwas
s@ﬁ‘zﬁ&%&i dMelt I'(‘M\ngﬂ flﬁgkgd tal%(@@ sHlQeﬁt:}anQ%epoHt@d A Pdduct was

ution was stirre tere ate was

recipi
uied Ié’&ho%f'éllﬂtﬁf ﬁgﬂ@@tlsg mldmﬁ@éﬁ&q%ﬂ@ qu intpFECHIE fr at e

dryness yi el di ng 20. 46g of t ervfety atoe 2.
bj Prepar ati on. pf nt er medi . peridi ne

Arpiiytugeenf nfgrrRagial & HPEM ael) rndmﬁimf&ﬂ}ﬁ%raﬁtd&% € mé) ind THF
($99rHl) MQB stitred AHGEMBQU IV EmMIEh Mhe Innmwwst; @t@e&out @n E2M:

Heshad barconsrtaiet MELERTs it oy eber gl Bih EIOREI TR ofttic

layes wae pepacdt@t] drield (MgSQHYBepret) andfthe sadventl was evdpbeted. The
?@@%ﬁ%%ﬁ 48a vﬁtﬁ%@%ﬁfl&q)uhhkz;tloqr %Ql%ﬁrcg 17T§§% (%9%5 gf’ﬁltermedlate 5.

C ..E.r.e.p.ar..a.t.l.qn.Qf..l.r.l.t.mn@si.l@.tgﬁ.. Qi()fi\
Ny o

Sodium hydroborate'(0.0296 mol) was added portionwise at 0°C under N; flow to a

mixture of intermediate 5 (0.0591 mol) in MeOH (176ml). The mixture was poured out
on ice and extracted with DCM. The precipitate was filtered off and dried. The product
was used without further punflcatlon yielding 6. 38g (36%) of intermediate 6.

.................................................. N
N" o

Intermediate 6 (0.0213 mol) was added portionwise at 0°C to thionyl chloride (32ml).

The mixture was stirred at room temperature overnight. The solvent was evaporated till

dryness. The product was used without further purification, yielding 6.77g (quant.) of

intermediate 7.
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purified by colum chromatography over silica gel
(20-45 mm (eluent: DCM MeOH NH COH 96/4/0.2). The pure
wo easpnsssms were col |l ected and the sol vent was PCT/EP2004/013165

evaporated. Part (3.7g) of the residue (13.8g) was
crystallized from 2-propanod8: Theprecipitate was
filtered off, washed with diethyl ether and dried,

ielding 3g of internmediate 3, nelting point 1900C.

A2 .a).Preparation.ofJjnternmedi ate.4 | nBuLi

4P hiafloR8HARANER0 04 o ) puiep gaoptdropui se at -
00C under N2 fTowto a m
of 6- br ono- 3- et hyl - 2- met hoxy- 'qui nol i ne (0.0694 nol) in

At M- ﬁletha;iayezvmmxﬂaylt&-nms béﬂﬂeﬁéa@&a@ide-(o 83 endipih MeOH

dth
O s G RE S g1 e b aite indeh b pir B Sregop b G with
Rmb9 nickel 46(s) ly b cgthliyetr A€@OEARe. of Fhet3 wijuiv ) tee aatmyss ias filtcked

t I d out
gtgeqsglgafec{vz%s]eaaﬁ_élt&i )heq m? 16%@?8 )%f?rgé'ﬂeagl%wf th
bEP@mat.mmefmtegmmhateL%yer was separ a% dried (MyS®™),
filtered and the sol vent was m ed. The product

was used wthout further puPiNi on, yielding 21.6lg
(quant.) of internedi ate 4. b Preparation of

Adetyll entiyetate36 mok) wis utidedelropwisehteroomderaparatdre( 10. 06 ture of

Bl LGSEERU) bl S fotdod FiEatci)
teroparaidreyemight Water was added anauvihetmiztucoweeentiagted vitHaCM. The

o\?l‘galgﬂzt laf? vl de J%ﬁtécﬁ%@&jf\/g S(b )Eﬁl@f@d antfe SH196H 'v@as le@)Rkated.

separat e drie tered and the so n
e bbb e e s
mr(blﬁabxﬁaDCMMeyD}HNdLOgl d5/5/69y l(fﬁt‘;ﬁﬁe fodctions eeferdiladted ind the

SOeT2b8 i e R FEP B B Uncer he

- ¢l Pepampomofiintermediatofl0i nt er m 0.0591 nol) in

MeOH (176m ). The m xture out on ice and

d i Th filtered of f
b afihBan b llines B SR e v o o &
iptemiddiara® (0059 mbk i THE (31Baly THaaaiktuoé wasnstiaraded 02€E Eor®0 min,
p re8 f&%ﬁﬁ)r \?%tlerozﬂld a&tgﬁi Gl Hﬁ%ﬁ%meghec ory L&E%%Q%%?s‘ s%gga ed, dried
(Mgﬁ@a) gitered 2nd Jhe Strwéntrwastqm@rmé Theiresidug was pusidied by column
chRARESRIpHy DvENERH @120-4918m RIAD DORAMESARARD A D614/A.1).

The desired fractions were collected and the solvent was evaporated, yielding 7g (33%)

of intermediate 10.

.................................................... J\/C\:PN:

r‘i‘l,,.O

(o]
Nitric acid fuming (5.6ml) was added dropwise at a temperature below 30°C to a
mixture of intermediate 10 (0.037 mol) in acetyl anhydride (100ml). The mixture was
stirred at a temperature below 30°C for 1 hour, poured out into ice water, basified with
a concentrated NH4OH solution and extracted with DCM. The organic layer was
separated, dried (MgSOy,), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (15-35 pm) (eluent: DCM/MeOH
99/1). The desired fractions were collected and the solvent was evaporated, yielding 4g

of intermediate 11.
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dryness. The product was used w thout further
purification, yielding 6.77g (quant.) of internedi ate

wO 26zam3ke A3 a). Preparation of intermnmedi ate PCBEER004/013165

m xture of Lf-nethoxy-iV-nmethyl-4-nitro-

benzeneacet am de (0.534 nol30%kn MeOH (1200m ) was

hydr ogenat ed at roomtenperature under a 3 bar

pressure for 1 hour with Raney nigkel (6Qg)as a
odirenagation ohintarmedigiedide of H2 (3 eqQjj v). the catal yst

wasflltered off and the fil |vvas evapor at ed,

yi el ding 102g (98% of int °8. bl Preparation

.gf .internmediate .9 Acetyl anhydrede (1.36 nol) was

Mﬁﬂ h I‘BBHi‘at%gO @'187 ﬁﬁ@l}’&a@ 'ﬁH@édaddr't‘icﬁw&& A 5pC XS Mhfixdfe of
i nternedi ate The m xture

el i 1 4017 ol MR8 A6 PURHICGHS SIS af s
ladieside@Mth twiger Ahd xtiR tedasi ERCME Athe radinicayecMas $irated, dried

BT, Bl BOHR, AR, g7 5g)

wmesmediate iRed by col uim chromat ography over silica gel

fggpeggénmf 1%@11%9&13 @CI\/! Mewz 95/5/0.1). The
or Tactrons were- col | ect he sol vent was

evaporat ed, yielding 32g (26% of §nternediate 9. T i

e ke TR et Fois 23 SR
(@ﬁml)rahé E@HI(MIBI) Yvaf GtixdEDat modh tenmef&tﬁre(fdﬂﬂiﬂh()urs Phered out into
mtért dhd®x eds&/itﬂ E dA@tThI%Q)%a%%r la?# wWhs @epapﬁw %ﬁ g{'IgSB%)

ter and extracte gani ¢
fsl@p%dr addhe salyane ¥ ag axpgerateq, ynﬁldnrtge?rge(§6%a ef tmfén@éna
gyp@xgﬁ@@gbgh@gnwaﬁ&]me5|dué%ﬂa urified by colum
chromat ogr aphy over ‘silica’g 45 m) (el uent:
DCM MeOH/ NH t OH 96/4/0.1). F rg€d fractions were
coll ected and the sol vent was evapoPated yielding 79

Tr?a'ﬂ%l arfine (MO® BB Rtaddddat rébiiTkeiperdtadei 1 a fnilfure of mtermed1ate

B35 Rt elio Bl bl 50 i 488 acea

0TCuindereN pflow riktermiadira ves $Gredit 037 ford| Hour andaaterdbyrh temperature
f@f‘?}{gﬁrk dﬁle(sgjgrg Was e%@ ?‘fla&‘%”oﬁm"@ﬁp&ﬁﬂufé gﬂ g}odﬂct was. used

t enper ature ow 3 our oure ICce
widhonf fur@ggpmf@gﬂqq wielding (quant.) intermediate 14.

A mixture of intermediate 14 (0.015 mol), ethyl 4-piperidinecarboxylate (0.045 mol)
and potassium carbonate (0.045 mol) in acetonitrile (100ml) was stirred and refluxed
for 15 hours, poured out into water and extracted with EtOAc. The organic layer was
separated, dried (MgSOy), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (15-35 pm) (eluent:
DCM/MeOH/NH4OH 97/3/0.1). The pure fractions were collected and the solvent was

evaporated yielding 0.7g (14%) of intermediate 15.
~

NH:

2
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a concentrated NHAOH sol ution and extracted with DCM
The organic | ayer was separated, dried (MSO ),

wo dosesssas and t he sol vent was evapor ated. The PEBEP2084/013165

was purified by colum chromatography over silica gel
(15-35 mm (el uent: DCM MeGBii-99/1). The desired
fractions were collected and the sol vent was

evaporated, yieldin internedi ate 11.
A st 110 R ek i MSOR Sy B dmengieg at room

drflpePkBré uiBér)a VB pAASas f&Ar Hdup Wl‘mi@néﬂ? nieRél (O e} ﬁasrﬂ oatalyse

exp ik DHEF G Glefp b dheotaie won Pl B TSR SO Waghir iy

ManH and £6miH AhodERT DUM and ¢a ffiilteaté ayieevapamtaie pridigl65g
tered and the sol vent was evaporat ed,
@qagfe)dﬁ’f&%{gﬂnefbatia jant.) of internediate 12. N H fi
.Prep.aratign.pfjnternediate .13 9H f jf O A m xture
of intermediate 12 (0.0176 m)I) i n sodi um hydr oxi de 2N
Example\Ad THF (25m ) and Et OH (25m) was stirred at room

P}%gbgbp{n@nﬁl@alaéﬁmours pouréd out into water and
“extracted wth EtOAc. The % was separ at ed,

dried (MgSO", fi I tered and My-was evapor at ed,

i CERRin b OBtV 484 B %%&%s%r%@‘?é%nad%a@éﬁgw o2

mixtgre df értprematetbylt B msthox qmmlmﬁz ©.414emobdn JHF (80ml) and the

f
n%gtu%asrﬁ'ﬁkzged bl é&tgﬁgtt'l' Q% %ﬂﬂﬁ)’ihldﬂ@de (6! hh@ MoP&n THF
(HOmi)wes adsled éiOiPPVFSéd“ 260" cstirgd 21 A6 foaAh agd thepfigred further
at AUPE Faxt L. Fhé AixtdrePaspduredifto SQuredt NMEGI aﬁhﬂ%ﬂﬁﬁc&é&\dltﬂt

EOR T aREBIE yrar %@d‘?rt%ﬂ e [IESO0T Rusied P g Sefyertas
evaposedaTa¢ prduafwasnsead wibbut fitreher purdfichtion xtieldmg3#.13g (quant.)
ofme%g&gi ghe 14 (0.015 nol), ethyl

peridi necar boxyl ate (0.04%ym0l) and potassium
bLBsienmmrbpf(lotenn@hmﬂ& in a 100m ) was
stirred and refluxed for 1 pQured out into
wat er and extracted with Et hell of’gani ¢ | ayer was

SRR ELEherEhFHL 045304 B ikt ela eGSRl T

WasS evapora
(250ml) was stlrred and refluxed for 24 hours. The mixture was cooled and DCM

(200ml) was added. The precipitate was filtered off, washed with water and dried. The
product was used without further purification, yleldmg 12.5g (39%) of intermediate 18.

Intermediate 18 (0.035 mol) was added portionwise at 0°C to thionyl chloride
(56.23ml). The mixture was stirred at room temperature for 3 hours and the solvent was
evaporated. The residue was crystallized from diethyl ether. The precipitate was filtered
off, washed several times with diethyl ether and recrystallized from water and DCM.
The mixture was stirred for 15 hours. The precipitate was filtered off and dried,
yielding 7. 9g (75%) of intermediate 19.
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purified by colum chromatography over silica gel

(15-35 mm (eluent: DCM MeOH' N OH 97/3/0. 1). The pure
wo easnsssms were col l ected and the sol vent was PCT/EP2004/013165

evaporated, yielding 0.7g (14% of internediate 15.

.Prep.aration. pf internediat3é-.16A nixture of

intermsdi ate 15 (0.002 nol) in MeOH (50mM ) was

VG s Spinenapeon i baiedy (oBRERopGnd pptigum carbonae

(Oaﬂ%lhy)fls)tm DNIF €250uil} @kestiofedHd2rooth efiperajure uhder 0B fyfor 10

oG Al B 4RO b e wPBE B oLAR ffwiy,and
tbrep mixinegvad séied {tgaemtemipepdtuierfort hewtiaat ¢henait 7@&@ ore hgtr.
'J?}RE' @&E}?&?%@g éd?)'ﬂadQF) rbd}ltn g'itlg% g.rrx& éoure& irto WAy H 83506m®'\’41“h@

under
precimifaggv asofiliered off, ufrvéh%# segenal Gmes \subf:wwwazerrﬁeé qEg4;-The
bW A @el th t:hé AeXiGactibi sté, 'v_vnﬁﬁﬁ)l%hher%ﬁﬁ%ﬁtﬁmnwﬁabﬂ(@g) of

B e Qi L e Rl Bt sperp chyamatography qveryilicn ghyly?0 sm)

(elaentaD@MIMPOFIINHE ©HA29/1/0 80 Ge dssiredrfexdtians wer COlectalrand lthe

sgngntt\pﬁ%vgﬁdrgt?c? d%hg#%sﬁ&g%r(é @Mé gg&%lfh frrg%ltﬁgﬁ/lﬂtl)ﬁt Hit&red
ﬁ@@ﬂeffmeldmg@rﬁig df ayenmegeate Abpar at ed, dried (MySq
4), filtered and the solvent was evaporated. The

product was used w thout further purification,
A 34. 139 (quant.) of interrredi ate 17.

aSJJg rrﬁgara 9 ‘gt i, nt er medi ap-e-y A m xture of

a) Ricppanon gipleymedigie 24 4 1o ) i nf hyldrdghl oric acid 3N
(250mM ) and THF (250m ) wa ed~apd_ refluxed for
24 hours. The m xture was d DCM (200m ) was

added. The precipitate was fi I‘f"ered”of?, washed with
nBalet.oNhioh g ared0. O’ﬁh@nml)oxzhscaﬂdamdropwsd a6 Cuindéni¥ fiew to a

NGB0 UhSL IS, Q0 FRY o i L 1 e
n(u@tuo%?zamm)edwaﬁh@cfedl bourt Aoniniuse ofl-cpdchaxyl-81id-oreghyl-1-

p?;&&a&'iﬂﬂbe 1(p5§pa§r§ﬁ@3)(o olﬁﬁom%trmlmﬁl)ws & BbpwRO M —60°C.

erature t
gﬁ&u&t was strsed o} Gl fgr &E%urcarygef&ﬁ? 5%&%@6‘@“&}“& p§aturated
NHj0% solutibrard) xCiafted aith Bi@acf The @gatic layer was separated, dried

(MgSOy), filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (20-45 pm) (eluent: DCM/MeOH/NH4OH 97/3/0.2 and
90/10/0.2). The pure fractions were collected and the solvent was evaporated, yielding

3.7g (20%) of intermediate 21.

A mixture of intermediate 21 (0.00841 mol), tin(II) chloride (0.0336 mol) and
hydrochloric acid 12N (0.121 mol) in acetic acid (36ml) was stirred at 80°C for 16
hours. The mixture was poured out on ice, basified with a concentrated NH,OH
solution and extracted with DCM. The organic layer was separated, dried (MgSOy,),
filtered and the solvent was evaporated. The product was used without further
purification, yielding 2.45g (74%) of intermediate 22.
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of f, washed several tinmes with diethyl ether and

recrystallized fromwater and DCM The m xture was
wer0s0s84F or 15 hours. The precipitate was fileer/ErR00of/613165

and dried, yielding 7.9g (75% of internediate 19.

dl Prep .aratio .pfj .nternmedi3-ate 20A sol ution of

4, 4- piperidinediol hydrochlorlde (0.0651 nol) and

got ai3|gm car bonat e (0.217 nol) in DWMF (250mM ) was

roomtenperature under N2 flow for 10 min.

# Psqplasition of pifterinetiaterdsdi ate 19 10.0434 nol) in DWF

(50rﬂ)vvasaddeds|ovw y, and ¥h& nyxiure was stirred
at 70Q0C for

roomtenperature for 1 hour a

gpﬂb%ﬂ TB@(H‘M5 @va%‘@&d 8%?%&9%8 SPC ATDMITE SN The

|nto wat e e preclpitate was

Imxntr@ W@ﬂStaqu unihsoapiets dissplition. idnls opphugyliamipolahenzoicacd.
@hy1ester (DB RGIPAME hdded STheSIRR tird wab Stirkkddt 1068 £dr Q5 hdti8Pthen

out further purifi cat

Soalef oo tembaigy ot pfifed Sinth bttt AL mRGRIIE gy Silgred
aff; evaslsdd witlawgtert al(cﬂxﬁ'tedOylnhling(@ 3547 %o DI MeiEH hiel2OH
lﬁ%(réﬁapn&o %@&m@ﬁﬁ{erﬁd fractifpns were col |l ected and

il ‘Was evdapor at ed. ™o (2.99) was
crystalllzedfroml\/EK/DIPE fi Oo»ff and drled

i elding 2. 85 i nternedi ate 20. Exa
% rnatﬁwf%lwé? 23 ((h 1600 7ae)) iy sedium TC'@PM% ép%lsomomn
Me@ar(esz( SmDanéd MBE}H (mml)i\dm&ﬂ gﬂawesmxad for 16 GAGrstheler
ono

dglef P paeBolAo ey Rer, To8pRE iR bR, PR g

waterand dakah up il DABA.fThe olgdmmiayerANansxpanated alried (MgSO,), filtered
C 2 5
(gg‘fﬁo’ éé)%ﬁr Ls &a&_ﬁ&f@?%ﬂy%eg ; : @@lg gm%@g@mlate 24,

Brparatine.o nm@a stirfed @ 600C for 1 hour,
brought to 00C, poured out into aNearurated NH4C
Ismlmﬂl lamﬂuﬁﬂﬁl tetpah dﬁ‘deﬁ(d 1288 hloE)tv%@dd r@(btgﬁl% & dea@yimder N,

e M e N
S@h’ﬁ«b fmﬁ@gmamqpr(ul/@n 11110 lideceatereind €2Qaca&i witl DCMqutorgamc

SRR o P ] o s

dynesh yialding 2Yta (W PipfantegmediatofS.of i nt er nedi ate 21.

D PrdpagBion bRintediafei 36t er medhl 5.2 S
. o®
N O

Methanesulfonyl chloride (0.104 mol) was added dropwise at 0°C under N, flow to a
mixture of intermediate 25 (0.069 mol) and triethylamine (0.207 mol) in DCM (120ml).
The mixture was stirred at 0°C for 4 hours. The solvent was evaporated till dryness

(without heating). The product was used without further purification, yielding 20.4g of
intermediate 26.

¢) Preparation of intermediate 27 @\/(\“/U\I\
N\) N/ o

A mixture of intermediate 26 (0.0691 mol), 1-(phenylmethyl)- piperazine (0.0829 mol)
and potassium carbonate (0.145 mol) in acetonitrile (150ml) was stirred and refluxed
for 12 hours. The solvent was evaporated till dryness. The residue was taken up in
DCM and water. The organic layer was separated, dried (MgSOy), filtered and the
solvent was evaporated. The residue (24.6g) was purified by column chromatography
over silica gel (20-45 um) (eluent: DCM/MeOH/NH4OH 98/2/0.1). The pure fractions
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A mxture of internediate 21 (0.00841 nol), tin()
chloride (0.0336 nol) and hydrochloric acid 12N (0.121
waorzdop/osss4zaceti c acid (36m) was stirred at 8CORCT/BP2006013165

hours. The m xture was poured out on ice, basified
with a concentrated NH4AOH s@Bution and extracted with
DCM The organic | ayer was separated, dri ed (MySO ),
filtered and the sol vent was evapor at ed he product

wiae calleetgd and the el verty Wasey apasated. Theirpsidpe (917& wah@rygaws@d

ftofd PIPR fThe rp&&i tH Wiseiltte dETR B @ried® yidddity EP@bPintedmedibite 27,

I nt.er nedi Phosphoryl chl oride (110.9n) was

R\ H%Pcd?o@\/\ﬁse at 5Cto DMF (81.5m ). The nixture was

stirred until conplete dissolution.

4-[ (I -oxobutyl)am no]- benzoic acid, ethyl ester (0.34

Exainplesys added. The mixture was stirred at 1000C for

%ﬁe&lﬁ’x‘dﬂénofﬂ%?m%l%@ to rmterrperature and poured
‘hTo rceTwatert he prg as filtered off,

washed W|th wat er and dr g 42.359 (47% of

n'B‘ElLfi %E/fj ga 0. 22?1 %é)?ow%sa%?hd %6 f’C ufn qﬁ)‘& f%t so?lﬁloﬁ of

erne 1 sodi

Gﬁ@pmarﬁoﬂbﬂeﬂ B@MW quinadine (O 18 mel)(in 321 ()man”ﬂhel\}emlqlre was

sﬁ(’r@@@hs\f@%ﬁt Hduf. %Ldnﬁlﬂdref&f3téyéﬁﬂe{&1e &R hyde 18182 mol)
cool eg and poured out into_ice vvater The grem pi %%Cfor2

i ELFF(PPQral) a@s afded dipryrissiat 7B - e dnixtiine Wes;

hoGiy] thdiBroagigasneC) l@ylﬁﬂlzw&cﬁ@maf:taﬂ &dth ElOAedT lﬁd\@féﬁﬁc layer
s B8 D60 R MR PABRRA TS 0
(3PP wasepsified by polomnichrmmateliraphy D ver slhqa gel RR0c43_jumb (alwent:
I%Myﬁt@%@%%)r O(%fré flgc fo(HS ké&gﬁdﬁ%ﬂad W?dsth@géﬁgnt was evaporated,

portionw se’at ow to a solution of

ypq%@legﬁ%égﬂ?& H(lf@rrnezis%e in THF (263m). The

bYPidphifaBoN'@Sinfdrmedied Zoor 30 oured out into ice

“water and extracted wit rgani.c | ayer was
d the sol vent was

separated, dried (MgSO",

evapor at ed till dryness, vyiel (989
A PO Eneste 28 (9. AT EBRCh e A6 3N (A0BMbEApd RHE

(#80nhY) Was stirred at 60°C overnight and then basified with potassium carbonate solid.
The precipitate was filtered off, washed with DCM and dried. The filtrate was extracted
with DCM. The organic layer was separated, dried (MgSOy), filtered and the solvent
was evaporated. The residue was crystallized from DCM. The precipitate was filtered
off and dried. Part (1.5g) of the residue (16.5g) was taken up in MeOH. The mixture
was stirred overnight. The precipitate was filtered off and dried, yielding 0.72g of

intermediate 29, melting point 212°C.
C

.................................................... ~
I

N 0
H

Intermediate 29 (0.053 mol) was added slowly at 0°C to thionyl chloride (150ml). The
mixture was stirred at room temperature for 4 hours. The solvent was evaporated till
dryness. The residue was taken up several times in DCM. The solvent was evaporated.
The product was used without further purification, yielding 16g (quant.) of intermediate
30.
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Met hanesul fonyl chloride (0.104 nol) was added
dropwi se at OC under N2 flowto a m xture of

wo ndosposssai at e 25 (0. 069 nol ) and tri et hyl am neP¢DERDE4/013165
nmol) in DCM (120m ). The m xture was stirred at Q0C
for 4 hours. The solvent was$}Sevaporated till dryness
(wi thout heating). The product was used w thout
further purjfication, vyieldiong 20.4g of internediate
& Erepasation ofinsgrmsdiatee3Int er nediate. 27 L JL T T N O A
m xture of internediate 261(0. 0691 nol),
| - (phenyl net hyl ) - piperazing (0.0829 nol) and
pot assi um car bonate (0. f nyacetonitrile
(150mM ) was stirred and [ u rf o 12 hours. The
sol vent was evaporated till dryness The residue was

A sodutiongf 4.hrpipendiasdiolhydrechlatide (0/059mal) anghpetasyig carbonate
(62BShN)EH 'DNng n{lMﬂ'% &irftd at fdoH @hﬁ)@raﬁﬁg uhde Né‘ﬂon%P 10

was evapor a due rif

g A SAIUBAR § %@F%ﬁﬁ?b@g §}°Il)i i éﬂé@%ijwlss 414%;(1 Stbwly. The

I?lﬁtuﬂeﬁ'hs stipkehll aMiﬁrﬂ Nhhpaﬂtlﬂ8g&/ 1Choli} and tmen pouired out into water. The
[ aC ons an

bRl D B et Ot Eh 0%, e R2h Wbl Srecagisd ity P

TibePEganicHleyqrvesispparaied deied (MgbOer Sltered anchthd selvens aas

f
e)éﬁrﬁfe@ Q‘h% %ﬁf@: (19 Q%)ev(f&g[?.ilngﬂﬁﬁ gfz?lr?@r%cgﬂ tQ%"a]g’fg J\/%p Qilca gel
(-4 (slasaieC H,2644/Q dot Ihe ppre. frapsenweré rcolrlﬁcted
and e sobvent WY dva &ﬁte@f @mblr qrro?gss%wf mterediie sy -
gui noline (0.18 rml) in 500m ). The m xture was
stirred at - 78C for 1 hour. A m xture of
¢l ppexene-| - car boxal dehyde (0.182 nol) in THF
was added dropwi se g} - 780C. The m xture was
- a3 Pieparatiomef inteT@etlifie322 h ought to 00C,
hydrol i zed and extracted _The organic |ayer
was separated, dried (MgSO4), TilYeled and t he sol vent
nBak.i edMprekac. (07158 nictpwaleldéd Brop@iseVid 6@ urideeN, figw to a

r% {uﬂeen:]]fté: Q @%F%X?Eé%eit%)&r ﬁ;ﬁiinlofm OQIfqr% gg(ﬁfons rlélml) and the
nisturewaedireddt +6ECsfor Vs r%thmbe@aaqngaidwde (0. Bd2dnely in THF
(fl&)n'i_lg wad gc?@ed‘af'ogvmeef{trlgé"@t’l%e%ﬁxm@ why §RR4at LEPC for 2h, then at

I Nt er medi at
—40°C for 1h, poured out into a saturated NH4C1 solution and extracted with EtOAc.
The organic layer was separated, dried (MgSO,), filtered and the solvent was

evaporated. The product was used without further purification, yielding 35.37g (quant.)

of intermediate 32.

A mixture of intermediate 32 (0.118 mol) in hydrochloric acid 3N (426ml) and THF
(274ml) was stirred at 70°C for 6 hours. The mixture was poured out on ice, basified
with a concentrated NH4OH solution and extracted with EtOAc. The organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (20-45 pm) (eluent: DCM/MeOH
98/2). The pure fractions were collected and the solvent was evaporated. yielding 9.3g
(28%) of intermediate 33.
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A mxture of intermediate 28 (0.131 nol) in
hydrochl oric acid 3N (400m ) and THF (400m ) was

wGeRiosnsss4at 600C overni ght and then basified wWaTEP2004/013165

pot assi um car bonate solid. The precipitate was
filtered off, washed with D8 and dried. The filtrate
was extracted with DCM The organic | ayer was
separated, dried (MgSCU), filtered and the sol vent was
cobrsparationof intemmediale Sdue _Rized from DCM The
precipitate was filtere f ied. Part (1.5g) of
the residue (16.5g) was taken up i n°MeOH. The nixture

P i s fi
A ST ROLGHIRT b adkR pBRRENRC SO T #Fichl SR aemb
Theimikiyee wes siirred apoomciemperapyree wernight. dhe salvent wagieeaperated till
d@rféss‘. THé produél vdRtuBEdR Hhétk GurdRr ﬁ@i@c’i@oﬂ%‘iéldﬂ@@.?@@ d&shnt.) of
.Sl ow ag 00C to thionyl chloride (150n ). The m xture
1%%“‘?{‘1‘? 4d at roomtenperature for 4 hours. The
d3 Blepentionesin@yapdineed til @dryness. The resi due was
taken up several tines in The sol vent was
evapor at ed. The product waswlsed w t hout further
purification, yielding oef internediate
30.0d).Preparation of.i r .31 NOHA
sol ution of 4, 4-piperidinediol, hdrochloride (0.079

P@E&S%iumdrbaﬁita%@ léﬂ”ﬂg@ﬁ trwka@ Raded tb e.xﬁﬁﬁltrér@ﬂ 4,4Jpg)e@hﬁedi]§)},

. S irred at rogm at ure under.. 0
niochiprioy {0483 bt reobe 1 Bt s fost er st g
fiow fOMFS 20 Grrinixtuesf aderebdiataoi (0.0322enot) itagetenivils (98ml) was

r 5c 8

iy %tﬁ?dog?&egipé?%ﬁf%?@%g?&#%ﬁa%&é“%%% G PRhE FheR P ou
ina sl asdoxtragtedtwiteBOM. (The weaasic layey wes sepacateds duipd MgSO.),
T g SRR o S poraltaTIRADING, P pid by U

' . . resi

chipgagg Rl VBT o SHUBTML e L MBI M.,
Tht puedra@abns viére 46116009d dné lthecsol venDwh¥apbivtdddfiklding 0.46g (4%)

86/t4/ 0'12a 3 The pure fractions were collected and the
° 81%159 é evaporated, yielding 11.4g (59% of

internedi ate 31. Exanple A8 a) Preparation of

i nternedi ate 32
B. Preparation of the final compounds

Example Bl

Preparation of compound 1 Q\/ﬁ@\/r
N (6]
H

Sodium hydroborate (0.0318 mol) was added at 0°C under N; flow to a solution of
intermediate 3 (0.0245 mol) in MeOH (80ml). The mixture was stirred for 30 min.
Water (10ml) was added. The organic solvent was evaporated. The aqueous concentrate

was taken up in DCM and water and the mixture was extracted. The organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated till dryness. Part (3g)
of the residue (7.5g) was crystallized from 2-propanone and a small amount of MeOH.
The precipitate was filtered off and dried, yielding 2.69g of compound 1, melting point
172°C.



nBuLi 1.6Min hexane (0.154 nol) was added dropw se at
- 600C under N2 flow to a m xture of

wW®2005058848- et hyl - 2- met hoxy- qui noline (0.1 18 pi/EP1004/013165
THF (314m ) and the mixture was stirred at - 6Q0C for
| h. 2-thi ophenecar boxal dehydé (0.142 nol) in THF
(100m ) was added dropwi se at - 6Q0C. The m xture was
Etirgjg at - 6Q0C for 2h, then at - 400C for Ih,

ut into a saturated NHACI sol ution and

Peeplatasion eficovhpdunBR20AC. The or danic | ayer was separ at ed,
dried (MgSO ), filtered and(the sol vent was
evaporat ed. The product was ySed w t hout further
purification, yielding 3573 S of internediate
32. bJ.Pjrep.aratipn..of 2 %
internmediate 32 (0.118 nol) in hyd’roé’hl oric acid 3N

P&f‘a@?ﬂﬁl)c%%ﬁﬁﬁg tﬂfl(ﬁéﬁé\g\oas \g@c?edstb iarrﬁiﬁgxlg]@éfcgﬂgagﬁﬁ?ggol
urs. . X S u .lce, Sl
okariden Brovel) BecrimBleLSimb: b Rivaie s SoreiAeT o
f?weﬁ_ I 15 Zfﬁxe Agﬁ@ﬁﬁﬁemflimymedm7 @epE3ahadlin ai$imdﬁKeN§$QQMas
Lltered.and the.s v {e . [ es]

5 el B TP by SR BT EUEE R FBsg ot Bkl e
ek @@tetbritnPCME| LhernrganBOy WGl segirapd, dried (Mghe4); filiered ambthe
SURER wile &g&h. A réifieSPls\pERticd'BY cAURRRhAIRED %fa;ﬁ.lyqivelg

9.30 (28% of Internediate 33.c).Preparation, o .
silich gel (b4 4 (& ant) RCMMEQHINELSH 55/ 3 D)y bhs Py Gractions
@d@l@m_eaea hh@MisSRedtw4QVapdRatbdliThe YEsidurl vodsi ceistd] HAed! flom

The mi xtyre was.stirr at, roo enper at ur ver pi.ght .

10 ol S, b pliatpiGleapt i 4 R G Gl R B TR
compoursle] meltingpointf2UBtGer purification, yielding 9.78g

(quant.) of internediate 34. dJ.Prep.aratipn.

of jnternedi ate .35 Potassi um carbonate (0.161 nol) was
Roddsd g a m xture of 4, 4-piperidinediol, :

ydrochl oride (0Q.0483 nob) dpn-acetonitrile (74m ). The
Prgpatatipn oheemrawtdded under IN2 flow for 15 nmin. A
m xture of internediate B4 )(0.0322 nol) in

acetonitrile (98m) was mN om tenperature. The
m xture was stirred at 6 , then poured out

I nto water and. ex d with Th r ganj a :
ARtk e Bl fe 6o adt it il HOFuBRARE dodaEN in
15 EmaH (évab ovaatstoted divkreflasiddioe2. fdisusupiuirédeehit finyto evake iand
: i N : I ' h
R AR APDRRIY RS o ffy%él%kpz{rgt?fl,%eﬁ]m@@o? fiftbred and the
solvent was evaporated. The residue (0.9g) was purified by column chromatography
over silica gel (15-40 um) (eluent: cyclohexane/2-propanol/NH4OH 85/15/1). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized

20 from diethyl ether. The precipitate was filtered off and dried, yielding 0.054g of

compound 3, melting point 163°C.

Example B4
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The pure fractions were collected and the sol vent was
evaporated, yielding 0.46g (4% of internediate 35. B.
worempassati on of the final conpounds Exanpl e Bl PCT/EP2004/013165

Preparation..of conpound .! ( Sodi um hydroborate

(0.0318 nol) was added at G3& under N2 flow to a
solution of internediate 3 (0.0245 nol) in MeOH

(80m ). The m xture was stirred for 30 mn, Wter

& wowpie ofsedinadidriderA28) guRHE (Kb s shiedat ApRIR sqnepgrature

fANED ﬁﬂmaemmmmeé@m om;mgs@ B1HE, thén %b\éltmﬂnmbxﬁnm

a m ure ract ed. anl C a

i e {0 iatmel et pdii B R ford s shired AL PP BBHRKE R dour:
Inteapatiae 20 (0.0114 ol mas addeBatdwly. 3191): nkturdwas @ftedyeroom

oS RS EShAld WASdadeah FocRhQRADRALE ANKef SHBbEM. The

e precipl e was ere
ogganidlayayriveds dﬁmated gloigd (Mg&@ubpﬁlmgld and the seolveny was iemaporated.
I.
Tc}:"gr%%g‘ﬁ A taﬁ‘ﬁzeﬁ f?d?ﬁ Wgﬁé;ﬁg J@dl&ﬂ?ﬂfﬁ&#%h&fp@&él@ﬁ@%@

ftered gfhand eﬁelimemﬁwwampwaaléeq fromaprieppnong/dicthyl ether.

THe PreRlitatd WA filfPed off addéried, ¥ieldi 674) log Borpéimd 4N2

flgv iljorag(]pg(? . A mxture zf |%%§l adt)e 7 (%mglzls
B8 PUNL Gnitrile (68m) was added. The nixture was

stirred at 60Q0C for 3 hours, then poured out into

wat er and extracted with DCM The organic |ayer was

Exempledi®d, dried (MySC'), filtered and the solvent was

PRUARR Bﬁtoggem%&ﬁldr§3| due was Ty ed by col um

“chromat ography over silica ggl L&1&40 mm) (el uent:

DCM MeOH/ NH CH 98.5/ 1.5/ fractions were

col l ected and the sol ven R ted. The residue

was crystallized fromdiethyl eth&r. The precipitate

Az\ﬁﬁxtﬁﬂeldfmta%daiafte 2000628 ehol Yih MMEHH g254n11 6g@s hidkdganfated at

n‘g%ﬁllmd ‘B‘i"r uﬁ,&r o%%&ﬂp gésrs]é;e%or é)hou/&s Wﬁ{{?ﬂf(‘eﬁg{o (0.25g) as a

cattatysr dwt aptekd & KH(10@qRivixahe caaigst ec_tah yilltei2d obrobglt catioainsl the
095 Plobrdd. FHEH(ASNLL 48551 LB REL kRO

oured out
solution and the rmxture was extracted w1th DCM The organic layer was separated,

dried (MgS0,), filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (15-40 pm) (eluent: DCM/MeOH/NH,OH
94/6/0.3). The pure fractions were collected and the solvent was evaporated. The

residue was crystallized from 2-propanone. The precipitate was filtered off and dried,
yielding 1.07g (43%) of compound 5, melting point 181°C.

Exam ple B6

- nBuLi 1.6M in hexane (21.32ml) was added dropwise at —70°C under N, flow to a
mixture of 1-methyl- 1H-imidazole (0.0341 mol) in THF (28ml). The mixture was
stirred at —70°C for 30 min. Chlorotriethyl- silane (0.0341 mol) was added. The
mixture was brought to room temperature. nBuLi 1.6 M in hexane (21.32ml) was added
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extracted with DCM The organic | ayer was separ at ed,
dried (MgSC*), filtered and the sol vent was

werapossated. The residue (0.99) was purified bpcTaP200E013165
chr omat ogr aphy over silica gel (15-40 nm (eluent:
cycl ohexane”- propanol / NH OH4385/ 15/ 1). The pure
fractions were coll ected and the sol vent was
evaporated, The residue was crystallized from di et hyl
depnaise atTHR Grldeimixtusg waygrediaf + U1 6fobt hougrad gepdgought to
B 151 Ofe: Hﬁlxlgtgregﬁ‘iﬂcnﬁﬁedm@élmp 38 ,md]ﬂntTHEJ(SOﬁil{Was]&ﬁ?&:dropwwe

r epar at.i on . conpound xtur.e .

Lol T BV THE 2 SHOg R o rogmsimierthuts Ui s pigh, then

poaredchoheinpes sdturned INH,C1 Solntion anfirextrackéd-with Et@&c.artieanlganic

l%fr 6/fg§%a§e%2 %éd %\g%“) ttﬁlke@(f zmﬁlttﬁ(giol@@ﬁ?@h%@a&y&%&e‘aeThe
residue wasppeifiad bv eolflmn chramategraphytayensili¢aged (20643 omp ejupnt:

peVMYeRRHdsH 93}6%’“5)\’Thér emaéﬁwsawee@éomwea wlu@tsorvemas
tenperat ure overnig ter was a he m xture

eXaROTsq- rThe residug; was csemllwﬁéroar &&rﬁp@nwyihe pigeipitate was

fAepsroff Al dridd] @elddgr05gAB3 %) of tahpiind B0mtifiag poiny €94°C.
was evaporated. The residue was crystallized from

2- propanone/ di ethyl ether. The precipitate was
Ef#:gm B off and dried. The residue was recrystallized

ropanone/ di et hyl her JRe preCi.Ri t at e was
Brenarasionef eompeund dr i ed, @M 1) @ 136
conpound 4, nelting point

any! € | .
I O N O T
at 8@7@ foe AP erimtponeedwndiito watdr mmpmﬂs;mmssiummartﬁmhw wokd. The
4 |
Iu'Pe @’9% d’g&ﬁ@@ﬂf Tﬂ? p%c@ﬂ%ﬂ% a§tfrlt tﬁ%ﬂ“ﬁé tek@nd

dalﬂdl, )tlﬁémg@ﬁgr(aﬁ%)@ia@ompéﬂamemngm@t #%Cdue was taken
up in water and a concentrated NHACH sol ution and the
m xture was extracted with DCM The organic | ayer was

E(gggreaggad dried (MgSON, filter ed. and the sol vent was

SRR ShD <1 gl G0
T urle

40 mm (el uent:
DCM MeOH/ NEUCH 94/ 6/ 0. 3) ractions were
col l ected and the solvent Was” eVap &
was crystallized from 2- propanone.

filtered off and dried,
A mixture of intermediate 19 (0 0164 mol) in 2-(dimethylamino)- ethanol (50ml) was

stirred and refluxed for 2 hours. The mixture was poured out into water and extracted
with DCM. The organic layer was separated, dried (MgSQOy), filtered and the solvent
was evaporated. The residue (16g) was purified by column chromatography over silica
gel (15-40 pm) (eluent: DCM/MeOH/NH4OH 94/6/0.5). The pure fractions were
collected. The mixture was allowed to crystallize out for several days (precipitation

resulted). The precipitate was filtered off, taken up in petroleum ether, filtered off and
dried, yielding 2.8g (48%) of compound 8, melting point 122°C.
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yielding 1.07g (43% of conpound 5, nelting point
1810C. Exanple B6 Preparatipn .pf.conppun .d .6 nBuLi

wd.2@bsbsss4hexane (21.32mM ) was added dr opvvi se aRCFHEFD04D13165

under N2 flowto a mixture of 1-methyl--|#-im dazole
(0.0341 nol) in THF (28m).-4Phe mixture was stirred at
- 700C for 30 mn. Chlorotriethyl- silane (0.0341 nol)
was added. The mi xture was brought to room

b) Ersparaion obcomed 920 101 i n hexdnd (21, 32m ) vas

addeddropwi se at - 700C. Thg m xtjure was sti [red -

700C for 1 hour and then broboghv t . AR, ~
of internediate 20 (0.0136 nol) |n AR TR0M ) was

added dropwi se at - 700C. The ni xture fas al |l owe to N ©
warmto roomtenperature during e ni ght, then ﬁ

out into a saturated NHACI sofQRRWAdEnd extraE‘ir’él?P“\ﬂFt

Ehff¥ind B16.003 60760 \Jaﬁh’&fardf@ﬁnﬁﬁ&aernﬁﬁtﬁﬂmer gﬁ&qmm SO,

CHEROAE OB BT POl ZpRyTo EARGH RRA The

[(u?@&dkﬁlomel(eeiouwéd arﬁ@l’ﬂh&l@n‘ﬂﬂd& %pﬁﬁﬁéﬁy Th&jesidhbevapur e
cwgaglg%eg{béoan erﬁ% g i%lé Pegﬁ’ e%ma jfg? gﬁ%fl\éﬁag w\ggg%ered off and
deiedryogldingr2e2g oftremppenyd Sblme;llﬂg malst §1i5PE,end @.02gfof gpripound 10,

1 ¥i fls6bng 5.05g (83% of compound 6, nelti ng
potllﬁgpoll%OC Exanpl e B7 Preparation, of. conmpound. 7

“mxture of internmediate 27 (0.00319 nol) in

E?‘-/’dr?;g: oric acid 6N (70m) was stirred at 800C for 30
' red out into water (Q0n) and potassium

The precipitate was filterdd ¢ff, rinced with vvater
and dried, yielding 0.99 (78% of conpound 7, melting
poi nt 194C. Exanple B8 a . of . corrpound 8
A m xture of intermediat 9 m)l) in

2- (di nmet hyl am no) - et hanol (50m )vaas stirred and

Soﬁfu'rru%}Qﬂgtfrm&dr%bbﬁtﬂ(&ofﬂikﬂ) Whiddee poRidnRRY faled"G)mtder Nb, flow to
extract pic la
ey npLinciiendl Tvgdomon i 2 o hetkrar e B et ol
MeQid ¢ Q{nalyl . Th“éhmxnmcswdumr(eﬂexg )omvatynmﬂmme &u 13yhoosl Water was
oY) ( : .
oFDRRAORPAG B Fayraread 67 PO (Puhoytedh i Rpuratcd driea
(MgSO0y), filtered and the solvent was evaporated. The residue (9.7g) was purified by
column chromatography over silica gel (20-45 pm) (eluent: DCM/MeOH/NH,OH
93/7/0.5). The pure fractions were collected and the solvent was evaporated. The

residue was crystallized from 2-propanone and diethyl ether. The precipitate was
filtered off and dried, yielding 0.63g of compound 11, melting point 196°C.

Example B10

Preparation of compound 12 E,‘N;\’O\
N
S
[ =
N (6]

~ Sodium cyanotrihydroborate (0.00126 mol) was added at 0°C to a mixture of

intermediate 35 (0.00126 mol) and 2-methoxy- ethanamine (0.00151 mol) in MeOH
(10ml). The mixture was stirred at room temperature overnight, then poured out on ice



coll ected. The m xture was allowed to crystallize out

for several days (precipitation resulted). The
weemsigistat e was filtered off, taken up in petrOl/EP2O04/013165

ether, filtered off and dried, yielding 2.8g (48% of

conpound 8, nelting point -41-

1220C. b). . Preparation. of.cpnp.ound.9.and .IONN < c V

ﬁ@) )}tg‘ 2L o'gnglg&g/f él'gn I((:)}(:)ﬁrragl%Lnger éﬁ%é(ﬁ:qoﬂrrpou gnfﬂ,&\gg’%sﬁ,flltered and

thidwolvent @g¢ @pporated! DiedesidiewadgirdiefbyRahain diddmatography over

sy %@bagﬁmﬁsﬂ”@m&?%%@?@@?ﬂeguaﬁéaca%s

weas cdleytet ahd thesdlvemtovastesaponated ithe pesidus | veas erystahléred fiimeMEK

aH§ ;&%@%ﬁ Té@ﬁref: p%t}atﬁ é»f‘ag g?%{ed%%ﬁrdn%g yéé’lgr‘?g@ %&% #1%Pof

cewppend. 10, nelting point 115C. Exanpl e B9

Prep”~ati pn. of . conpound .| | Sodi um cyanotri hydroborate
(0.02 nol) was added portionw se at 00C under N2 fl ow
to a solution of internediate 31 (0.02 nol) and

Tabled- h tixty thegiohmpoamdsrkzat Werdgépared dccordidgtotdnt O Oriapovelhe
F\%{ﬁé e was stirred at roomtenperature for 12 hours.
rwas added and the m xture was extracted with

IabelF-The organic |ayer was separated, dried (MySO,
s _evaporated. The residue

(9.79) vvas purified by col unh chr omat ogr gphy over

silica 20- 45 (eluent: DCM Me CH
93/7/0 ractions were col |l egted and t he
sol vent vvas ted The [ esidue @ @ _

from 2-pr opanonenand di et hyl | et her.
was filtered off and dried, Yyielding T 63g of icofipound

11, coBabs 19 gx P81 mP. 968 C Exanpl e BloONBr 215! A8 710mp03 18°C

LU"pUU”U . 1LZ S0Ul Ul bydl]O[rl lyur UUU[ al y. UULZO nUI)
was add& %t 00C to a mxturk of Ea
N

H
)N\QNIO/ D
o
N N "o

H

Co. No. 3; Ex. [B3]; mp. 163°C Co. No. 4; Ex. [B4]; mp. 200°C

H I J

N : N
l\/N\ I
N N
| Sasee
N (6]
H N O
H
Co. No. 5; Ex. [B5]; mp. 181°C Co. No. 6; Ex. [B6]; mp. 194°C
SaesE '
@\/N\) I NS0 PN ~
N o
Co. No. 7; Ex. [B7]; mp. 194°C Co. No. 8; Ex. [B8]; mp. 115°C
|
AN N A~
N"So

(A); Co. No. 9; Ex. [B8]; mp. 115°C (B); Co. No. 10; Ex. [B8]; mp. 115°C




wWOoRR5o54981F ed at

internmedi ate 35 (0.00126 nol) and 2-net hoxy-

et hanam ne (0. 00151 nol)

in MeOH (10m).
room t enperature overnight,

The m xture
t heqT/pP2on£ai3165

out on iceand extracted wth DCM The organic |ayer
was separated, dried (MySO ¥2-filtered and the sol vent
was evaporated. The residue was purified by colum

chromatogr gy Over sifitca g
DCMIMeOHZNBE4OH 90/ 10/ 0. 1) . TI

col l ected |anfl the sol vent waj

was crystalyized from MEK an(
i1 tered of f
0 2. Table

preci pi
that were prepar'td according

et (15-20 Ty _{ EbUent
ne pure fraciions were
5 evapor atefl. JThe resi due

I di ethyl eCRér. The
and dri eeb i . 229
F-1 | st he nds

to_one of the abdve’

(419 o
ExapplMs .11;TB;bI[B9E1ﬂp_. iHoé1CCo.

NO.  o..Nd=12; E:BI[B10]nmp. 1482C

To. No. 2. EX. | nmp. 218

JC H Co. No. 3, EX. | B3],

np. 1630C Co. No JJ4: Ex. [B4]: np. zqggp x H occ
Co. No. 5; ; nmp. 181€ Co. No.~&¥% ~~np.
194C Co. 2 [B7]: nmp| 194C Co. No. .
[B8]; NP 56T (A); Co. No. |9; Ex. [B8]; np. 150
{By—Eo—No— 10— Ex— B mp—HI5EN-O-H-N-O-Co—No—
11Coeo. {3bx. Bk mpgdedt np 160 B, 14 B dP1Tp. 17636
O1/4 H Co. No. 13; Ex. [BI]] np. 242.20§ Co. No. 14;
Ex. [BbT™ npe 176C N O Co. No. 15; Ex. [BN]; nmp. 1750C
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Co. No. 15; Ex. [B1]; mp. 175°C

Co. No. 16; Ex. [B2]; mp. 180°C
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Co. No. 18; Ex. [B2]; mp. 100°C
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Co. No. 19; Ex. [B2]; mp. 136°C

Co. No. 20; Ex. [B2]; mp. 126°C

®
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=

[

P
N N 0O
H

Co. No. 22; Ex. [B2]; mp. 184°C

[o]

o

N

L J T ®
N 7O
H

Co. No. 23; Ex. [B2]; mp. 213°C

Co. No. 24; Ex. [B2]; mp. 203°C




Co. No. 17; Ex.
np. | QXOC N o H Co.
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[B2];

np. 1810C Co. No. 18; EX.
No. 19; Ex.
mp. 126C Co. No. 21; Ex.

[ B2];
nmp. 136C Co. No.
[ B2] ; mQI/ERDBO@3165

[ B2];

Co. No. 22; Ex. [B2]; nmp. 184C N O H Co. No. 23; Ex.
[B2]; np. 2130C Co. No. 24;-4Bx. [B2]; np. 203CCo. No.
25; Ex. [BZ] ; nmp. 1540C Co. No. 26; Ex. [ B2]; _np.

, TB7 T p—193CCo—hig 2
[ B7]; np 230C O N O (A); .CRH2OU (1:2). 1—|2 (1 1);
Co. No. 30; (A Co. No. 29;|Ex. [B8]; ~"1060C Ex.
[ B8] ; np. 1 H Co. No. 31;|Ex. [BIQ . No. 32; Ex.
[qu;/mtp/\ , N O H2O4|(1:2) . H2 1:1); Co. No.
33; Ex. Co.HENd, RB4;\ Ex. [BIQ; np. 1980 Bl (; np.
2350C O occ H No. 35] Ex. ; np .~ No.
36; Ex. [BIQ; np. 216OCH Co No. 37; : NOho .
J.OLL/ r'||a| IIU.bUI bd.l AlTPreTrirVvyrti o [ at1T o
Br 0 N9 35k mi’], A bakb. CoNip.28; & db;mp,.léz C
Con'pounds of the present i nvention were est ed in an
in vi Ay ) SPAiechnoIo p [ ayto
Aner s B*ot ech) .

Co. No. 27; Ex. [B7]; mp. 193°C

Co. No. 28; Ex. [B7], mp. 230°C
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Co. No. 31; Ex. [B10]

Co. No. 32; Ex. [B10]; mp. 144°C
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[B10]; mp. 235°C

»
O

N

sgosy

N (&)

Co. No. 35; Ex. ; mp. 222°C

Co. No. 36; Ex. [B10]; mp. 216°C
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In principle, the assay relies upon the well
establ i shed SPA technol ogy for the detection of

W(pmdoy/()m r| bosyl )ation of biotinylated targetPCT/EP2004/013165

proteins, i.e histones. This ribosylation is induced
usi ng ni cked DNA activated #A4RP-1 enzynme and [ 3H] -
ni coti nam de adeni ne di nucl eoti de ([3H] - NAD+) as

ADP-TT bogyt—domor. —As TTducer of PARP-T—enzZyTTE

act ity ked DNA was prepared. For this, 25 ng of
DNA (suppl W21 was di $sol ved in 25 nml DNAse
buffer (10 m\/ITrl . PH 744; 0.5 ng/m Bovi ne Serum
Al bumine (BSA); 5 mMiMid 2. 6120 and 1nM KO) to which

50 (. NN\Spexs pe 1)l p. (2p@/ nl |in 0.15 M Nadl) was

added. After an [ ncubattom of 90 n. at 37 0OC, the
reaction was term nated by adding 1.45 g Nad ,

1G4y € ther incubation at 58 0C for 15 min.
The reaction m xture was cooled on ice and dial ysed at

Ctorﬁpcamds ar the pfesm Qweméryweﬁlmwmm bm Erﬁvzwa&s@br |bqsedtcmdSPA
tored at tones , type I'l-A
t@&l Bf 2y I(pro et )to %n?e?shb i ga)t ? ng

sup wer e t he
Ibiponcipiel theuasﬂaykq:ltes opomihe mﬂmabhﬂ!leé SBAetglcfmblogu dorctiie detection
of gég(ﬁﬁp &ﬁ\ﬁ?ﬂ&n%@%ﬁrﬁ'ﬁt@ta&g%lﬁ@ﬁm i, retoﬁeé sm ny'

ene beads I er In

a';aprslmdkw%fbv%@a Iaﬁkqsir AapU vaigs P ARE- lrﬁaa@nwn%aﬂng

nifinainidefadbmht dindABUdeQPPHNAD Ylas ADPAbOST doEN) to 6
m incubation buffer (50 MM Tris/HO, pH 8; 0.2 MM

DIT; 4 mMMwd 2). A solution of 4 M NAD+ (supplier:

- AoimHeder vBBARRdeenzyme actiMityt nickedddNAevas(premmada FaObisn®b mg of
ﬁNR nﬁ\i}gﬁ; W& s &(xecﬂh%?ﬁlkﬁlﬁAse &9&%?0 mﬁ‘%ﬁ’ @f@ bH

usi n ar ues,
w@@rﬁpv@q&mw@hum%emwé@m MeChAthOragdrk oM KCI) to
M&f\m Ll BRAsE Qﬁl’@tloﬂf (‘lgﬂrf]yrﬂg'ﬂ'&gg)ﬁ M‘N'z{(% WhisddeDEAHISEM incubation
el ence o e g
JtoBisfing 38 O Se Feantion Was enpaa d b 4gme £ 1 e fobioyed by a
fdaha hambationoe 158 SCiforl Iymac Ths ﬁaaoumnmm&e wae8801dd on ice and

ey 3t HBLRNSS 1310 BV PRNEAS) UG 5 ML i

I ncubat

agpaingtnteS (@fth]eM Ket fooi. 5m§ 2 bltesl?ﬁ@p@méﬁte)mme wiax algquoted
a‘ﬁﬂ‘éf&réd‘b? -Db @@eﬁls% @riﬂg/hh ecy;% HIA:' rsﬁpﬂl@? $1E5a) WedRS iR 1ated

Equal part

m n.
wsmgébﬁ 'él%wé%t}qﬂx}q* @Pﬁﬁnﬁé%?d% a%cb%ter@fi ahql%mi AR C. Astock
selwiyief m%gmlltﬂﬂﬁopbly@[@l fﬁlu@!ﬂd) @W)BEad"si (suplplitiAgnersham) was

ot PP, RIRRBR L O BT RIS Ao BT AP
NADT €1 n@mlawphathEN) tab md mbmqnamffcn €50imM TFres/HCl, pH 8;
0.2 mM DTT; 4 mM MgCl,). A solution of 4 mM NAD" (supplier: Roche) was made
in incubation buffer (from a 100 mM stock solution in water stored at — 20 °C). The
PARP-1 enzyme was produced using art known techniques, i.e. cloning and expression
of the protein starting from human liver cDNA. Information concerning the used
protein sequence of the PARP-1 enzyme including literature references can be found in
the Swiss-Prot database under primary accession number P09874. Biotinylated histones
and PVT-SPA beads were mixed and pre-incubated for 30 min. at room temperature.
PARP-1 enzyme (concentration was lot dependent) was mixed with the nicked DNA
and the mixture was pre-incubated for 30 min. at 4 °C. Equal parts of this
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i ncubation mxture were 2 ng/m for the biotinylated
hi stones, 2 ng/m for the PVISPA beads, 2 ng/m for

wo besnsssked DNA and between 5 - 10 ng/m for ther/PERPy/013165

enzyne. After incubation of the m xture for 15 mn. at
roomtenperature, the reactidn was terninated by
adding 100 M of 4 nM NAD+ in incubation buffer (final
concentration 2 | ates were m xed. The beads

and
Hetopesd Y Hed tteads;%tﬁg ﬁpd PARP,} enzymefDNA splufion wgte mixed and
™ ﬁlcﬁiihlk frXtafeabgettibr Wathal ;Tm@ampbﬁﬁ@ﬁﬁtmmoam Rt bf 1H]-

RERh i pideaier el Bt 3ol e utib uey SPF FRAEOnSBtrpycgdn the
incubatien mixtgreR¥ERP2 | gémiprithe bitdinPBO historres; & mghmiforithe PV T-
SpRbaRk, QIB%/HH s ik &Ee‘&(’jbﬂAan $eRP5 240 ﬁmf’@ﬁﬂg} PARP-1

enzyne or es (cont al
@ﬁzrylne‘\%mn@b dhqjmy@mle\f@rdli wmm@ymmeeratm, the reaction

W& @irhifhted BY hdGRITIOWH c{ﬂ%‘f 4RFERADM RicEbatioR by @RS

event ual I >/ urt her luted i DMBSO. In first instance,
HRPYE mYandplateywere mixedhncent rati on of 10 6M
Wbelﬁ:adish\eere allpweddsedi@nefbr acleast i15 yniftand @l4ide trahsferred to a

TR e kLT STl Ehnd. tlFea SRR BHERSed B Bunes
pea ohinyte §pm)t Fer epélagnperimiente comrslss(gbntpinmgdtARRP-d enpyomdand
DRI FRhAR koxgg&hn‘d?% tﬁéﬂiﬂh&xh‘é@éﬂl&%m Tﬁk?gvﬁm Qe n%quilf 1

represente ARP- | enzy For each
AZNPE ar cqmi@ua%qmtsa@fﬂeé éﬁﬂnmn%k’ Bé’sls%yalg agd compound
diSHobRA IIRDRISD) Wdie nnﬁarpafamen Wil dd)ﬁlp@ﬁndsh@sté‘d)\%fé Qlisﬁolv&'mﬂm

trat
GBRUANY bbbl R TGRS ey M Sl
doneentration off )03 When thewpegpoursdsshowechasivity at HF{d| adosen
£ﬁ>‘ \‘Yge &g}e{\? %Q@%ﬁ@&h%%&%ﬁ%ﬁdé wak ge%péa ?c&{grgr%tga‘gngw
betweead9r Msanddl 3. I each testithe hl@glawlve Wag gpbirart figm haile the
doﬁﬁgra{lalt&@&m va?uersefl% QGBI SaRTPIOKPEserffePRhkifrl PARP-1
thallmlgqiv\gﬁln dedto vfalldatethe%DAassa% ¢
?é“s‘tvé‘é! FAOLTIY'S Uik AT TR YRS SHERTRA 8 Rireqniage ©
thél niehIﬂd:prii ealtie obthe eoitras. Ithmefppﬂ(ﬁmﬁde [GpealiedebncEhtration of

t&arugul];] déc{ t (ﬁ‘{e} e P gf enz aétl\)xt&ed) %‘%b oﬂ’h %%erg%re

presen I nv
qomputetdrugmg |hln¢arant|em¢13éls>9 bytwgen é@sﬂxn@mﬂm mlmuusmbpye and

Heldw Bge0es lév@l Heﬁeup{h%%%a@ optestreoﬂgﬁqn@%a e AP RERRSICS, (the

I1s hlstone (‘S DP-r | bosyl n activity usin
negatpie-lpgrs a%oﬁdtbpl 501/8W)- ASGsterenes gompound, 4- Y mino-1 8-

naphthalimide was included to validate the SPA assay. The tested compounds showed
inhibitory activity at the initial test concentration of 10°M (see Tabel-2).

In vitro filtration assay for PARP-1 inhibitory activit

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-ribosyl)ation activity using [**P}-NAD as ADP-ribosyl donor. The
radioactive ribosylated histones were precipitated by trichloroacetic acid (TCA) in 96-
well filterplates and the incorporated [**P] measured using a scintillation counter
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radi oactive ribosyl ated hi stones were precipitated by

trichloroacetic acid (TCA) in 96- well filterplates
w@pmshFes43 ncor porated [ 32P] nmeasured using a PCT/EP2004/013165

scintillation counter A m xture of histones (stock

solution: 5 ng/m in HO, D+ (stock sol ution: 100

MM in HO, and [32P]-NAD+ in incubation buffer (50

raM Tri s/ HCO

Aot biagnes Risclapipiion: Smgin iy 200, NI Atoek Sappfion. 100

- mMak ORNNAd (BB]-HADS indebatibh ®uffera§e enNDNAsIEEG, pHeSp A2anM

R GRE By s i JDmii b e A g G ) ) e

nicked IDNA tvag) alsderadeniTthi nicked DINA wenpropared asnddmﬂiadam theas vitro

SﬁA Rt P}&:R?’t f ﬁﬁﬁ)ét@%cﬂvui ?S'%e;nt prgl %ﬁ&& gA‘RP’\'Pénquﬂﬁﬁ\JA

e ioaethyr with & it plreemposnd ddMSO and<2Sim of { histane NG 128 Y-
NADSt H:Quiel R adddmPeiivefll OF a DBSVEM ﬁit 8% .(0.95 lm{'f%?%r t he

for the NAD + d
%‘quﬂe%i‘ﬁ g‘%ééowfa‘ 5 frethe ey a‘l%dﬁ‘ﬁﬁ’t“‘eﬁe& Er?ﬂrn%e

hastories, 011 rdfsities NAD' 2200 (N0 .5 al) tforcthe WAR]-INADYiand:2 qg/nhiyfor
AOBRIRASRE G- b S AR B P
re@@pn wasiterpinetediby the additicorof U@ gl eqelcolﬂekﬂ)OfVQTgAef@Hchhb)ethe
aﬁﬁlrtloﬂ- B 10 Pt ic&kold XA &ftid (fllt‘ﬁ%n Hﬁﬁ)e TH@F%%ER fﬂaedcﬁnr\ﬁ&' allowed

|ates were subsequent for
tweplplt&tmforow . oh4 Aeandplgtes egre Vfﬁ‘l‘“%f‘ tegedy Theplags aere
) babqaely Wikhedfwith, Yorkaéh atll, :rp?lrbit Bpaeeddld TCALiL mal f B % ice
0 n solutia r0s
9@0&% oSS AR R85BTl A% ppion
sbludios (Mrcrcsdmt 40,aPWEmGCd was MGEA torpdch bl andrthe platek wert)
txfaﬂgfeﬁgd f&t | fdg?o'&ﬁtﬁ}?%&%ela E‘Jcl&?&g%ﬁﬁscﬂﬁﬂﬁtﬁﬁ(wﬁﬁﬁg thd

experlnen
V@bm wewe@()t%ml AP FOUTS IBARPLYte &pAYnEorAieh ENISTMENt Kenttols

%ﬂiﬁ BOARFR] BlAfle andl Dm%@mmgﬁpwﬁ@uﬁam ) blBt?{Echbiudi\O
un an sSa con

sronine SRS Buli P BB it PE e Frdsmelrs Meining

PARR & endyined andAbmpommmmuadmeﬁmzoymre rati mgatalied Adhd

cgkﬁﬁpﬁ éésYe V\lijeré ?%gqlgééf a%%l%geﬂégar%ggﬁﬁ)erlﬂu edru$ bMﬂg]\}ﬁ Hes

nme,tohmpcmﬁgmej tesich atveepnaentragion pf 40 Mo%m the compounds

sHORET 4BSRP AR M VR sRS poTRE @uW@ Wa@ infhdE DRefeRRE @81‘3 ounds
were tested at concentratl qh{éa vggn 10 5M and

Wege esled at oagentiafenshelygen 19| dp Facdytey, the Bﬁﬂbdfﬂﬂe
vidi Sutstidtcd Alonabsth tHreconatidnd thadangse valtis. Theédndlol semifiké e

répgﬁs:efel rx%a%gngmll Sgé/')\/?%;];}lctmty Weac%tsampfey the amounta(%hcpm
was expressed as a percentage of the mean cpm value of the controls. When
appropriate, ICso-values (concentration of the drug, needed to reduce the PARP-1
enzyme activity to 50% of the control) were 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 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).



was expressed as a percentage of the nean cpm val ue of
the controls. Wen appropriate, |Cso-val ues
W@ eomsosssey at i on of the drug, needed to reduce PETBEP2004/013165
PARP-1 enzyne activity to 50% of the control) were
conput ed using |inear interfddtation between the
experinmental points just above and bel ow the 50 %
,t&ve . Herein the effects of test conpounds are
f)]r‘ ssed as pl Cso (the negative |og val ue of the
| C50- value). As a reference conpound,

4-am no- |, 8- naphthal i M hvas I ncluded to validate the
filtration assgy The 1ng'§rtoad Icr:'c\)'rwrr%our ds showed
inhi bitory activ|ty at| ffelfitiglien agsatiest concentration
of 10 5M (see TapePN®)|. Tabgl-2 In viltro In vitro SPA
filtration assay| Co. NgQ,,,&BH 50, 0{1 6.483 6.457 2
6.634 6.246 3 6. 065414, B 6.295 5.296 6
6.294 5.87 7 7.024{28 C-%gg 5- é.,‘zﬁsg §. 212 5.359 10 < 6
11 6.735 6. 105 16724 A44—T4—6-—411 5. 735 15 6.54
5.595 16 6.639 51735 ].3'05 175592

4 6.523 5.817

5 6.295 5.296

6 6.294 5.87

7 |7.024

8 [6.059 5.172

9 6.212 5.359

10 <6

11 6.735 6.105

12 [6.726 5.644

14 [6.411 5.735

15 6.54 5.595

16 [6.639 5.735

17 |6.417 5.592

18 |6.125 5.524

19 16.121

20 |6.222 5.735

21 6.045

22 [6.703 5.928

23 16.634 5.898

24 [6.557 5.875

25 |[5.956 5.221

26 6.2

27 |6.744 5.657

28 6.54 5.502

29 [6.075 5.266

30 |5.894 5.037

31 6.064 5.083

32 [6.707 5.548

33 6.08 5.376

34 [6.069 5.615

35 [6.194 5.468

36 |6.246 5.584

37 16.069

The compounds can be further evaluated in a cellular chemo- and/or radiosensitization
5  assay, an assay measuring inhibition of endogenous PARP-1 activity in cancer cell

lines and eventually in an in vivo radiosensitization test.
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18 6.125 5.524 19 6.121 20 6.222 5.735 21 6.045 22
6. 703 5.928 23 6.634 5.898 24 6.557 5.875 25 5.956
WG202058E 6. 271 27 6. 744 5.657 28 6.54 5.502 28CHEP2B4/013165
5.266 30 5.894 5.037 31 6.064 5.083 32 6.707 5.548 33
6.08 5.376 34 6.069 5.615 3986.194 5.468 36 6.246
5.584 37 6.069 The conpounds can be further eval uated
in a cellular chenp- and/or radiosensitization assay,
%ay measuri ng inhibition of endogenous PARP- I
activity in cancer cell lines and eventually in an in

Vi VOA@&hﬁ(ﬁﬁH%ﬂ’drﬁﬁlaj(@)‘? test. CLAM5 1. A conpound of
formula (1), R2 (CH2)s- (CH2)n- J (DR 3

R2 1
R
- (CHy)—A—(CH,); 2N
QO R’ @
H

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

wherein

nisOorl;

sisOor1;

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

Y is -N< or -CHx;

Q is -NH-, -O-, -C(0)-, -CH,-CHy- or -CHR’-,
wherein R® is hydrogen, hydroxy, C;.¢alkyl, arylC;_salkyl, C;.¢alkyloxycarbonyl,
Ci.salkyloxyC,.¢alkylamino or haloindazolyl;

R'is Ci.¢alkyl or thienyl;

R? is hydrogen or taken together with R’ may form =0;

R’is hydrogen, C,alkyl or a radical selected from

-NR°R’ (a-1),

-O-H (a-2),

-O-R® (a-3),

S-R° (a-4), or

—C=N (a-5),
wherein

R%is —.CHO, Ciealkyl, hydroxyC,.salkyl, C,.salkylcarbonyl,
di(C;.¢alkyl)aminoC, ¢alkyl, C,¢alkylcarbonylaminoC,.salkyl,
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the L/-oxide fornms, the addition salts and the
stereo-chemcally isonmeric fornms thereof, wherein nis

WE0505884%8 IS 0 or 1; X is - N= or -CR4=, wher®iTIEPD04/613165

hydrogen or taken together with RL may form a bival ent
radical of fornula -CH=CH-CG4C€H; Y is - N< or - CHk;
Qis - NH, -0, -C(O- CHZCHZ or -CHR5-, wherein

R5 is h dro en hydroxy, C ~al ky|
G ~2neplipyiiospliynpiper@nylCi aqlkxliﬂaweﬂrwnyg %;ﬁf@%r ?\/% or
hal Q]ﬂ@ﬂﬁﬂ@*yﬂmalml shidryI@y k1, pyrrbipi@nylkyl, R2 i s

o SRCHRIME YD GF5T afﬁw“éwallﬁla@%%ﬂwﬁndﬂsﬂdlﬁ%ksiﬂkyl

( a ]])l],OlDd&d‘}U]@@Cﬂ)h,ﬂymsﬂayl( ar a%chl By sabkyBaminofC.salk i} and

, . al kyl, hydroxyd.
6 Ik |‘SW§‘S%§F’& |84"§560n FE Ay

di ( @ isgail 1K), &nsaibﬂparb@myr di(QisalleyBprinotasalniangi noC
- a'l%’?YQd]m Qﬁk%ﬂéﬁbﬁb@, galkﬁal kyl, piperidinylCi

yl am nocar kyl oxy, G - alkyloxyCi -
%Iﬁ(y?ag‘l"HPQﬁ {armufa A g kyI pyrrol yl C i~al kyl,
ary-@mpt&y| pi peri diwy),, aryl carbonyl C i-6al kyl,
aryl %%r bonyl pi peridinyl C i -ealkyl,
hal S1®8%ol yI pi peridinylC i alkyl, or arylC i _6al kyl (C
i . ealkylordm noC i . 6al kyl; and R7 i s hydrogen or G

LSy G2 . I carbonyl or di(C i

6al %F%g%gﬁ’%af&%%’%h“&ﬁafm s di (C i~al kyl) ani noC
i .6alkyl; or R3is a group of formula

SN XA N _
HN —/R10 HN\\ 10 HI\‘I\ \\_Rlo HI:J\N\\_Rlo
\ \/ RI] \__/ R \=/ Eﬁ
(c-1) (c-2) (c-3) _ (c-4)
\ 10 H I!I
- N.
N0 S A L) D g
—R HN NH R
R \_/ k >\R10
O
(c-5) (c-6) T O (c-8)

R! 0
7/ N w0 O HN- 5 \
N R C \l o |\\>R10 I\\>R1o L}Rlo
(c-9) (c-10) (c-11) (c-12) (c-13)

wherein each R'° independently is hydrogen, Cy.alkyl, aminocarbonyl, hydroxy,

—C, salkanediyl—N 7/ "NH

—C, galkanediyl”

Cy.¢alkyloxyCy.¢alkyl, C,¢alkyloxyC, ¢alkylamino, di(phenylCs.salkenyl),
piperidinylC,_ealkyl, Cs_jocycloalkyl, Cs.1ocycloalkylC, galkyl,
aryloxy(hydroxy)Ci_.salkyl, haloindazolyl, arylC, salkyl, arylC,¢alkenyl,
morpholino, C;salkylimidazolyl, or pyridinylC, ¢alkylamino;
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-(CH2VZ- (b-1), whereint is 0, 1 or 2; Zis a
heterocyclic ring systemselected fromHN -R1L0 HN><

WRADsHE884d O HN L RIO (G 1) (c-2) (c-3) (c-4) -FCTEBSB04/013165

INNl -R 10 10 o R (05) (c-6) (c-7) (c-8) I H(c-9)
(C1O (CGH (c-12) (c-13) wWHerein each R10

i ndependently is hydrogen C ~al kyl, am nocar bonyl ,
hydrox “C"alk N\ \ / L/ alk nedi yr O
d y inslepea lﬁﬁwdrog@ hydraw«;mm@mfob%w yl ani no,
d| (phenyl C 2- 6a| kenyl ), piperidinylC i .6alkyl,

1 BRYFL el QEVRL PR oy
i ~al kyl, aryl C2-6al kenyl , nof holi no,

el Bmaetman rhlon i smmeeer

cyrwahwynsn%lrwh&qw or phenyl substltut ed with hal o,
.6al kyl or G ~al kyl oxy; with the proviso that

6 | dazpl - | - 2
3%%&8?&%%&@@6%{2@% Pibeigin B W i o M 2GR s

C| hydiegénj @, q@llgi,a ridiediaelectad Koins(a-1)Na-2)y (a-3PldrE(a-Rloriagréip of
a%o@ﬁtﬂ’a (ﬁ?i), 19%@&0%% aﬁmo(fjl !ﬁ%'l or%?, gﬁﬂyl‘&?%clzﬁ?fk%ﬂl{e%

fohydmmn( m)dl(%alkﬂ)m(wzﬂueal bltkSﬂ?ra% @ hetegaglyhq ring
sﬁéh‘l‘ééléa%@rdm (c61i)| tg%) (&), (&#vcdl(g%mz_) BB(d-B3)dd R 1O

- oal ky*am noC I's, a

hetgfisagkntiyds M{@g@y% Y el dnleracty wa%l-yelkxlc- 5),

( cERgalky{axy8) alKylarhinp, mohdino, @ c4lRylimidazaddcdr R10
pyridinylCj_salkylamino; each R''independently is hydrogen or hydroxy; and

aryl is phenyl.

3. A compound according to claim 1 and 2 wherein
nis 0; X is CH; Q is -NH-, -CH,-CH,- or -CHR’-, wherein R’ is hydrogen,
hydroxy, or arylC, ¢alkyl; R'is C.galkyl; R? is hydrogen; R’ is hydrogen, hydroxy
or a group of formula (b-1); tis 0; Z is a heterocyclic ring system selected from
(c-8) or (c-13); each R'? independently is hydrogen; and aryl is phenyl.

4. A compound according to claim 1, 2 and 3 wherein the compound is selected from

compound No 7, compound No 2, compound No 1 and compound No 11.

N (o]
H Compound 7 N o

H Compound 2

H
“oog
=
Ho° Compound 1

H Compound 11

5. A compound as claimed in any of claims 1 to 4 for use as a medicine.
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i ndependently is hydrogen, G “al kyl, hydroxy,
C _6al kyloxyC i-6al kyl, G - alkyloxyC i alkylam no,
worpdoshsdsyno, C -eal kyl i mi dazolyl, or pyridi nyP@/EP2004/013165
al kyl am no; each Rl'i ndependent ly is hydrogen or
hydroxy; and aryl is phenyl:513. A conpound accor di ng
toclaiml and 2 wherein nis 0; Xis CH Qis -
-CH2-CH2- or -CHR 5-, wherein R5|shdr dro
Qar Ad?*’%fl'@qeu“%l RWPOSRPW compyising p W‘a‘:wlc? ma%‘ée ﬁamﬁ@ and
is a:héﬂjzkﬁgé fhgrétiéht @Xberaeutically @EfBctiMe ahufitdfa dotpbhind &s dlsimed
heterocyclic ring system sel ected from(c-8)
orm((i!@lfhft ‘gach R10 i ndependently is hydrogen; and
aryl is phenyl. 4. A conpound according to claiml, 2

ﬁnﬁﬁo&@;&a@@@%ﬁrﬁg ;&m&@gtbaﬁgc@ Sfifofi%s glgﬁnlgagf}ggpﬁgwmm
Cctbemh@mqggmny awemhb@gmrgang AGOmPRpP pfafclaimed in claim 1 to 4

CogRahtitacdly mixed conpound as clainmed in any of clains
1to 4 for 'use as a nedicine.6. A pharnmaceuti cal

conposi tion conprising pharmaceutically acceptable
8. alksé 6f Scatisbund f@ﬂhaﬁiahwf@cthﬁgifedhcﬁlﬁﬂanﬁnt foe tlﬁpﬁiatﬂ)fﬁmbf y

FoP BRP SR el s RefRRR B Sihal Rl of it 0

corrp03|t|on as clained in claim6 wherein the
pharmaceutical |y acceptable carriers and a conpound as
clainmed in claiml to 4r%are |nt|mately m xed. 8. Use

of a conpoun fg:(cnpe—ﬁa.qgﬁ ]?‘redl canment for
thetreatn‘q/d\f a PARP msdlat di sopder, whgfein the
compound i onpound of fornua (N T® t he

i V- oxi def or ms, t he pharnaceuti cal | y}'laccept abl e
addition salts and the stereochemi cally isoneric forns
t hereof, wherein

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

chemically isomeric forms thereof, wherein

nisOorl;
sisOorl;

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

Y is -N< or -CH<;

Q is -NH-, -O-, -C(0)-, -CH,-CH,- or -CHR’-,
wherein R® is hydrogen, hydroxy, Cy.salkyl, arylC,_salkyl, C;.¢alkyloxycarbonyl,
Ci.salkyloxyCi.salkylamino or haloindazolyl;

R'is C,.¢alkyl or thienyl;

R’ is hydrogen or taken together with R’ may form =0;

R?is hydrogen, C;.¢alkyl or a radical selected from
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nis OCr 1;, sis 0or 1; Xis - N=or -CR4=, wherein
R4 is hydrogen or taken together with RL may form a

wh2oosbsssi3 radi cal of fornula - CH=CH CH=CH-; Y PGI/EPN¢4/013165

or - CH; Qis - NH, -0, -C(O-, -CH2-CH2- or
“CHR5-, wherein R5 i s hydrogén, hydroxy, G ~al kyl,
aryl G ’\al kyl, G _6al kyl oxycarbonyl, C - al kyl oxyC i
-eal kyl gmi,no or hal gi ndazolyl; Rlis G .6al kyl or

t hi ené‘ﬂ? IS hydréagle)n or taken together with R3 may
forme(H R3 is hydreggy, G “alkyl or a radical

selec from NR6R7 (a-1), -OH(a-2), -OR 8 (a-3),
- S- a- or - §) 5), wherein R6 is - CHO C

. 6al kSHR hydr oxyC i (a-ﬁ)abkyl G . 6al kyl carbonyl, di(C
i . Bakkyepnam noC i f@ kyl, G -eal kyl carbonyl ani noC
| -eaI kyl, piperidin ’\al kyI piperidinylCi .

al kwhal’wrnocar bonyl , G - alkyloxy , G - alkyloxyC i
- aRkyd +Clt1d3' @Péﬁl]&}l'hy@ﬁ;‘xWI eall@l/rdl%lk_l{l@aﬂbony?l' kyl, arylC

I _6al kyl er i di rbo
ar yAKSt- WEW@ 1r6€|]1k}ﬁly f%osfilky ‘M‘%’ ammo M<yl
hal pi;ﬁddﬁ'@l(}ﬂl6§1kplepipdﬂ1dﬁyj'101 kalkﬁahiﬁy)barbMyl T ysalRyloxy,

T T T T
O ﬁaﬂﬂydaﬂalmmnmarrlca(r@nylcﬁaalmIay)dwmlplp@ahmoglcx salkyl,
Spgggﬁl fdﬁ%cqylﬁendﬁ?d% \g‘ &O:le | 6ﬁg#11k(¥1 6alk9f)a1%§10t§ ¢dkyl; and
is hydrogen or Cy_ealkyl;
R%is C1.¢alkyl, C;.¢alkylcarbonyl or di(C;.salkyl)aminoC;_alkyl; and
R’is di(C.¢alkyl)aminoC_ealkyl;
or R? is a group of formula
-(CH ) Z- (b-1),
wherein
tis0, 1 or2;
Z is a heterocyclic ring system selected from

N e TN SN

HN L
\ X TR Wy R \—J R~
(c-1) (c2) . (c-3) (c-4)

(c-5) (c-6) (c-T) (c-8)

R 0

(c-9) (c-10) (c-11) (c-12) (c-13)
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- G MNabky| damaneagohy! , Nor pyri di nyl

t is O, | or 2, Zis a heterocyclic ring system
selected from(c-2) (c-3) (c-4) IOHRIO I o 10 ( -5)

w@ 2008pssgaz 7) - - , NRI H(c-9) (G110 (C HCUEPDR) 013165

(c-13)wherein each R10 i ndependently is hydrogen,
G ~al kyl, ami nocarbonyl, hydBexy, -Cral kanediyl- N\ /
Cral kanedi yK O G - al kyl oxyG ~al kyl, G -eal kyl oxyGi
-oal kyl am no, ,di (phenyl C2-6al kenyl ), piperidinyl C
i ~alMdigrein eaghiR" o indepeagentinis badrpggn, Eh-edioftyanginocargnyd, hydroxy,
aryl oxy(hydroxy) C i _6al kyl, ha Ndazol yl :
aryl G ~al kyl, aryl C2-6al kenyl /hol I no,

. kyl am no; each
R11 i ndependentlly is/hydrogen, h , piperidinyl or
aryl; aryl is phe or—phehiedigubst it ut ed wi th hal o,

of Loty Rl B MBIk by o

of piperEdinylCTRalkyl, Gs.cchdodlk o€ npeycloatkytCRARRE | nedi at ed

¢ ho PSS ARGEL ARl 8y Bt S ARt R

ac c oraphadine oC cdabliyhimidrzalyli copyiidindCncalkidamineat nment
| nvahyeR!! ﬁﬁﬂkaﬁféﬂ@}» {5158t hyddxy AipidMylat 9D of a

compound Wi th a chenof herapeiti ¢ agent wherein said
conpound is a conpound of formula (1) R2 (CH2)s- t -

dr @ pienyRr fhenyl substituted with halo, Cyalkyl or C;.ealkyloxy.

9. Use according to claim 8 of a PARP inhibitor of formula (I) for the manufacture of
a medicament for the treatment of a PARP-1 mediated disorder

10. Use according to claim 8 and 9 wherein the treatment involves chemosensitization.

11. Use according to claims 8 and 9 wherein the treatment involves radiosensitization.

12. A combination of a compound with a chemotherapeutic agent wherein said

compound is a compound of formula (I)

R2 1
X R
v (CHy)—A—(CH,); S
ﬁ R? 1)
b o
H

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

chemically isomeric forms thereof, wherein

nisOorl;

sisOor1;

X is -N= or -CR*=, wherein R* is hydrogen or taken together with R' may form a
bivalent radical of formula -CH=CH-CH=CH-;
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H the N-oxide forns, the pharmaceutically acceptable
addition salts and the stereochemcally isoneric forns

wO bmsesdsss wherein nis O or 1; s is 0 or 1; X PGI/EPN®4/013165

or -CR4=, wherein R4 is hydrogen or taken together
with RL may form a bival ent -?&di cal of fornula
-CH=CH-CH=CH;Y is - Nk or - C; Qis - NH, -0,
-(Q-, - -CH2- or -CHR5-, wherein R5 is hydrogen,
Pﬁ%r‘gﬁﬂr‘gﬂ%kyl, arylG - alkyl, G -
al kyl oxycarbonyl, C . al kyloxyG . alkylam no or
al o ndazol : FS~G - | or thienyl; R2 is
EIF’S%’H?@T'&Q%E%%S@%%?%FY R3 may form=0; R3 is
hyderieR; isGydmigery lhydoxp, Cadikghhryd@i.atkyk € fsalkphox ydiReRY!,
(1%- Ydning SPERiddzaly - S RO (a-4), or - N
(gtlé ll’cyk\)Aﬁgd?_&&lgylé%urllos - a%ll—@z@l”. 6al kyl , hydroxyd.

6al kyl, d .6al kyl carbonyl, di (G .6al kyl)am noC

R! R, kxkyl dethig@hky! car bonyl am noG eal kyl ,

pi peridinyl Ci _6al kyl, piperidinylCi -

al kyl am nocar bonyl, G "al k;/l oxy, G - alkyloxyC i
Rénlhgdiogei bi ke tGgéther wis R pyy foemy2 @ i - 6al kyl |

aryl G - 6al kyl pi peridinyl, arylcarbonyl Ci- alkyl,
afyl carbonyl pi peridinyl Ci - alkyl,

Rais bydragers Oy kgk Year iadadigdl &lectedfabiay| , or aryl G

. 6al kyliR R’ . 6al kyl )qglr_ilr&oc i .6alkyl; and R7 is
hydrogen or G "al kyl ; is G "al kyl, G ~al kyl carbonyl

or di .6al kyl)ani®38& i .6alkyl; and RO is di(C
. 6al ky-R&nmi noC i . 6ghky| ;
-S-R’ (a-4), or
—C=N (a-5),
wherein

RS is —CHO, C,¢alkyl, hydroxyCl-ﬁalkyl., Ci.salkylcarbonyl,
di(C;.¢alkyl)aminoC,.¢alkyl, C;.¢alkylcarbonylaminoC,¢alkyl,
piperidinylC, ¢alkyl, piperidinylC,_salkylaminocarbonyl, C; ¢alkyloxy,
Ci.salkyloxyCi.ealkyl, thienylCi.¢alkyl, pyrrolylC, ¢alkyl,
arylCi.salkylpiperidinyl, arylcarbonylC,.salkyl, arylcarbonylpipeﬂdinylc1_6alkyl,
haloindozolylpiperidinylC,_galkyl, or arylC,.¢alkyl(C;_alkyl)aminoC,.¢alkyl; and
R’ is hydrogen or C;.salkyl;
R%is Ci.salkyl, C;alkylcarbonyl or di(C;.salkyl)aminoC,.galkyl; and
R®is di(C}.¢alkyl)aminoCj.galkyl;

or R’ is a group of formula
~(CHz)¢-Z- (b-1),
wherein
tis 0, 1 or 2;
Z is a heterocyclic ring system selected from

\ ) N,
HN\I —_/—Rlo HN\/\N 10 I‘]Iq\ \\
5 TR 7 R

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



or RB3is agroup of fornmula -(CH2)r Z- (b-1), wherein

t is 0, 1 or 2; Zis a heterocyclic ring system
weedosossal fromV > R/ R\ TN R (CI1) (c-2) $CHBP2004/013165

(c-)MR 10 HNN. NAR>HN"'" NHV R.10 (c-5) (c-6) O

(c-7) (c-8) -0 K'," r 10 . R5-R K -R H (c-9) (c-10)

(c-11) (c-12) (c-13) wherein each R 10 i ndependently

i s hydrogen, Ci 6a| kyl , am nocar bony|, hydroxy,

Cral kanedi yl - \ 1g:"al kanédi yr O C - al kyl oxyC i

~al kkﬁb? qol - at\ﬂ%xym « kyI a Rgl(phenyIC

2- 6a ke perNIE!ll nyl O\IOG q) ky!

ocycloalkyl cs cycl oal ky al kyJl,

aryl qx (hydroxy) 6 al kyl | oi ndazo I aryl C i

N ka) ﬁbgghollno C¥ -

Mal kyl, aryl C 2-6 al kenyl,
al kyli m dazolyl, or pyri d| nyl C i ~al kyl am .no. each R 11

i ndeggéndently is h en hydroxy, piperidinyl or
aryl ;yar i s phen phenyl \subst itu ed WI t h%
Ci Mk rRE i/\aHeyI R[Oocei ”190
a conp as cl ai Igl\l\ﬁpucl a| [cn:,l_ char

the hydrolysis of infernediates of formula (VPI)
accordig to art-kneysy nethodg.inby sub@Rfing thel3)
internediates of fornula (VIII) to appropriate
reagents, such as, tinchloride, acetic acid and

5  hydwdeRinsich RAtindepehdentiyes RyRogMce, piikyd, dnfiacdasunyi, R¢dioxy,

—, 6alkanediyl—1\© /‘\\< / “NH
—C 1 6alkaned1yt/

Ci.salkyloxyCj.alkyl, C;_galkyloxyCi.¢alkylamino, di(phenylC, alkenyl),

piperidinylC,_galkyl, Cs_jocycloalkyl, Cs.jocycloalkylCy.galkyl,

aryloxy(hydroxy)Cj.galkyl, haloindazolyl, arlel_ﬁalkyl, arylC,_¢alkenyl,
10 morpholino, C.¢alkylimidazolyl, or pyridinylC,_¢alkylamino;

each R!! independently is hydrogen, hydroxy, piperidinyl or aryl;

aryl is phenyl or phenyl substituted with halo, C_alkyl or C;alkyloxy.

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

R2 1 R2 Rl
(CH—A— R D~ ij;
QQY/ R ‘@);[o/ Q(\\/‘ ) ﬁ M
H

(vIID o

20



solvent, e.g. tetrahydrofuran. R2 (M 11) (l1)b) the
cyclization of internediates of fornmula (X), according

W0 gooanssskanown cycli zi ng procedures into conpourdBEPI004/013165
formula (1) wherein X is CH herein referred to as
conmpounds of fornul a (I-j),“ﬁgreferably in the presence
of a suitable Lewis Acid, e.g. alum num chloride

158 e o PR SBoeiE B pel R cvticing
chbrceheszaneompotitsldb ésrzmie(lewhertineX Isi (i€ heteal ofserdteas

hy 0 w1 Krl O han . . )

Lo RERnaF ool -, bffindy TR Bt p sugap Levwis acic

t e¢.gadlynimufnehderidejthertieakerin a anithbldwlvenk such s, foxeampde, an

of C 1= - - i
S o I E i e e i e

anhalpgsnatsd hydrecybensec Bhiskliqemieshang detsachiospmethane and)the like;

W hletBéY, 85! efraldfdrdf@raill, & dlokbhd aldth@1ikOSMAIKAEEs & such solvents.
formula ('), wherein Xis N and R2 taken together with

R3 forms =0 herein referred to as conpounds, of
formula (IRa-1), in the presence of a carbg¥ylic [ R!
~g. e (Coig nd the like, a p Eeat S,

or{ exanpl e hyd-

Iori% acth—gu fufic a@?d, or
- 1 o

onic acid sucC 5 | ' &~et hanesul fonic
aci d, benzenesul fonic acid, 4-nethyl benzenesulfonic H
acid and the like. R2 -(CH2)S- (CH2) - - (C}Q? - R (XD
(1-i) ®) &

10
c) the condensation of an appropriate ortho-benzenediamine of formula (XI) with an
ester of formula (XII) into compounds of formula (I), wherein X is N and R? taken
together with R? forms =0, herein referred to as compounds of formula (I-a-1), in
the presence of a carboxylic acid, e.g. acetic acid and the like, a mineral acid such
15 as, for example hydrochloric acid, sulfuric acid, or a sulfonic acid such as, for

example, methanesulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic

acid and the like.
R NE, o R? N R!
(\Y/(CHy)ﬁL(CHQ)n o (\Y/(Cﬂy)q/—(ab)n
o ¥ y R —y )
NH, 0 ] 0
H
X)) XID @)

20



