-1- SUBSTI TUTED 6- CYCLOHEXYLALKYL SUBSTI TUTED 2- QUI NOLI NONES AND

2- QUI NOXALI NONES AS POLY(ADP-RI BOSE) POLYMERASE INHIBITORS 5 Field of the
i nvention The present invention relates to inhibitors of PARP and provides
conmpounds and conpositions containing the disclosed compounds. Moreover,
the present invention provides nethods of using the disclosed PARP
inhibitors for instance as a nedicine. -1-10 Background of the invention - The
nucl ear enzynme pol y(ADP-ri bose) polynerase-1 (PARP-1) is a nenber of the
PARP enzynme fam |y consisting of PARP-1 and several recently identified
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pol y( ADP5ri bose), a branched pol ymer that can consist of over 200

ADP-ri bose Lﬁ?é.l&&thérggerﬁf&t ein acceptors of poly(ADP-ribose) are directly or
indirectly i C —mai ntaining DNA integrity. They include histones,
t opoi soner adés presruainveniionmalaep s iphibiters esPARRAN prgvidesscompaundsand - and .
My2+- dependeBinpSittas bértARARE $he diSRAREY dWnfPoBhd3. Moréovef, AfeiRébeAtindenfibgh | evel in
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PARP actl0vity. However, DNA damage causes an i nmedi ate activation of PARP
by up to 50 SindSFRRInvelfod@ny functions attributed to PARP, and
especially =1, | r 30 role in facilitating DNA repair by
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formed, it is quickly 35 degraded by the constitutively active

ol y(ADP-ri hose | ycohydr ol ase (PARG
pol y( PARP)-I % aymajorynuclear protei(n of llg kDa consisting of three domains : the N-

terminal DNA binding domain containing two zinc fingers, the automodification
domain and the C-terminal catalytic domain. It is present in almost all eukaryotes. The

20  enzyme synthesizes poly(ADP-ribose), a branched polymer that can consist of over 200
ADP-ribose units. The protein acceptors of poly(ADP-ribose) are directly or indirectly
involved in maintaining DNA integrity. They include histones, topoisomerases, DNA
and RNA polymerases, DNA ligases, and Ca®- and Mg2+-dependent endonucleases.
PARP protein is expressed at a high level in many tissues, most notably in the immune

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

Among the many functions attributed to PARP, and especially PARP-1, is its major

30 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

35  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



t oget her wi th phosphodi esterase and (ADP-ri bose) protein |yase. PARP and
PARG forma cycle that converts a |l arge anount of NAD to ADP-ribose. In

| ess than an -2- hour, over-stinulation of PARP can cause a drop of NAD and
ATP to less than 20% of the normal |evel. Such a scenario is especially
detrinmental during ischaemi a when deprivation of oxygen has already
drastically conprom sed cellular energy output. Subsequent free radical
production during reperfusion is assuned to be a maj or cause 5 of tissue
damage. Part of the ATP drop, which is typical in many organs during
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Is activated by damaged fragnents and, once activated, catal yzes the

attachnment of up to 100 ADP-ri bose units to a variety of nuclear proteins,
i ncl udi ngo  2Bolp{ADBribsse ps)thHeARIS alsodmiol ved Buthe igluce expressidrl ofl tuntber efsses t he

extensive actj l.Qn. ' . eath
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is directly g elated to PARP inhibition potency. The potential role of

PARP inhibitors in treating neurodegenerative 30 di seases and head trauma
has thus been recogni zed even if the exact mechanismof action has not yet

been el uci daPRRP isSictivated bydamaged BN ADfefihedQ ARd) Dhidctidlatbd ahtaBredhe 1 nj ections
of PARP I nhi Etiatc r%gntr(]) Xp? to 100 ADP-ribose units to a variety of nuclear proteins, including
20 histones and PARP itself. During major cellular stresses the extensive activation of
PARP can rapidly lead to cell damage or death through depletion of energy stores. As
four molecules of ATP are consumed for every molecule of NAD" regenerated, NAD*
is depleted by massive PARP activation, in the efforts to re-synthesize NAD", ATP
may also become depleted.
25
It has been reported that PARP activation plays a key role in both NMDA- and NO-
induced neurotoxicity. This has been demonstrated in cortical cultures and in
hippocampal slices wherein prevention of toxicity is directly correlated to PARP
inhibition potency. The potential role of PARP inhibitors in treating neurodegenerative
30 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

35 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



reduced the infarct size caused by ischem a and reperfusion of the heart or
skeletal 35 nuscle in rabbits. In these studies, a single injection of

3-am no- benzam de (10 ng/kg), either one mnute before occlusion or one

m nut e before reperfusion, caused simlar reductions in infarct size in the
heart (32-42% while 1,5- dihydroxyisoquinoline -3- (1 ngfkg), another PARP
I nhi bitor, reduced infarct size by a cogparable degree (38- 48% These
results make it reasonable to assunme that PARP inhibitors could sal vage
previ ously ischaem c heart or reperfusion injury of skeletal nuscle tissue.
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been i nplicafed’in variousS neurol Oggé di seases and condltlons i ncl udi ng
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Excessive activation of glutamate receptors has been implicated in various neurological
diseases and conditions including epilepéy, stroke, Alzheimer's disease, Parkinson's
25  disease, Amyotrophic Lateral Sclerosis (ALS), Huntington's disease, schizophrenia,
chronic pain, ischemia and neuronal loss following hypoxia, hypoglycemia, ischemia,
trauma, and nervous insult. Glutamate exposure and stimulation has also been
implicated as a basis for compulsive disorders, particularly drug dependence. Evidence
includes findings in many animal species, as well as in cerebral cortical cultures treated
30  with glutamate or NMDA, that glutamate receptor antagonists (i.e., compounds which
block glutamate from binding to or activating its receptor) block neural damage
following vascular stroke. Attempts to prevent excitotoxicity by blocking NMDA,
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
35  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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excitotoxicity by blocking NVDA, AMPA, Kainate and MER receptors have
proven difficult because each receptor has multiple sites to which
glutamate may bind and hence finding an effective mx of 35 antagonists or
uni versal antagoni st to prevent bindi ng“'of glutanate to all of the receptor
and allow testing of this theory, has been difficult. Mreover, many of the

conpositions -4- that. are.effective in blockin he.recept or,s.are al so toxic
Lo ol o K g el iSO et RO U0 i S AR pEihans o
gl ut amat e abmpeesengllyinpikeewn dlfestise ireatrnentt forrglwimagp/amorreaiiss.or s by gl ut amate, for
exanpl e, acti bk i j : )

@b RuthdtR &Wir%drlﬁféfsgdﬁé%tﬂ?ﬁté f6r KaPIfe, RYNLBEHE en(z(}_h&@S

| eading to the formation ) NC)Q;lé 5 whi ch al so nedi at es

neur ot oxi ci t JeUrfiMbaIthcQxds synthase (NQRY), lesding te.the foragtion, of i@ oxda (Nt h nitric
oaioge syns hamiohl‘d@s%]nddmtdsbbtgrefosicﬁy. mbmun%hrdt@m@trﬁ@hwatehed bdli sr]ypti on of
n in vitrg.  Anqther .use r. PARP ,Akibitors is t treainent o

per i pher al - ngFuEERA iR xR o35} o of FrneR b GREs  synar ome
known as neudspwtibn of P¥@Sin Wweh as that induced by chronic constriction
injury (CCl) of the commobn sciatic nerve and in which transsynaptic

alteration of sgi nal caord dorsal:horn characterized by hyperchronmatosis of
cyt opl asm andAtET use Srd<ARE whibrers isthe treptmgnt of pertpbera) negyecinfugies, pad i dence
al so exi 40s tdialtanPpdthdlogidul paih eymiremeknosefas hedropatiiic paih)j snch asxhhtandweédry bowel
di sorders, s : i1 0:S. ;S o | A i in rats by
ol um nai O ST EQpbidSn 7 CCoh Splnc tomt3h sbbde R ardWOREn; O 1O 2 7Y
50% et hanol . trpseynapic fligration pbepinal eerd Jorsaliootharegigrizeddy hypegskiomaiogisiofihi bi t or

of PARP act i wjtbplasnh i iclebflbisr{soRARR "dant hutirbné) bedlisced the i nf | ammat ory
response and restored the norphol ogy and the 20 energetic status of the

di stal colon. Further evidence suggests that PARP inhibitors are useful for
t r eat i nglart Evidencs alsPgkistsdirat PARRREhibitdns e usefid fapeatng inflalematesebawel f or

treating dia i-nhi b 1.0k : : : for
treating endg{%%'??r(s:’ %ﬁggskdogpé'gs p?ﬁﬁga]gﬁgﬁﬁg%%gmﬁiﬂ%@ﬁ%?@?ﬁ%@ llf’;%{]/e al so been
used to ext eA¢minirationefhehapien dripirehenteae sulfapic acidia SPPaethamol. claeated fatsc| udi ng
treat nent of redeiveRS-amifdbehzaatide; KispecHEi it bitoNoZ PARPRIEL ity iI6IEBiIS6R of PARP

At her 050! €1 08 iy GRS bl tor) R SIROE Y Rore RS ol Syt R

20  energetic status of the distal colon.

Further evidence suggests that PARP inhibitors are useful for treating arthritis. Further,
PARP inhibitors appear to be useful for treating diabetes. PARP inhibitors have been
shown to be useful for treating endotoxic shock or septic shock.
25
PARP inhibitors have also been used to extend the lifespan and proliferative capacity of
cells including treatment of diseases such as skin aging, Alzheimer's disease,
atherosclerosis, osteoarthritis, osteoporosis, muscular dystrophy, degenerative diseases
of skeletal muscle involving replicative senescence, age-related muscular degeneration,
30 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.

35
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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A recent comprehensive review of the state of the art has been published by Li and
Zhang in IDrugs 2001, 4(7): 804-812.

25  There continues to be a need for effective and potent PARP inhibitors, and more
particularly PARP-1 inhibitors which produce minimal side effects. The present
invention provides compounds, compositions for, and methods of, inhibiting PARP
activity for treating cancer and/or preventing cellular, tissue and/or organ damage
resulting from cell damage or death due to, for example, necrosis or apoptosis. The

30 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
35

EP 371564, published on June 6, 1990, discloses (1H-azol-1-ylmethyl) substituted
quinoline, quinazoline or quinoxaline derivatives. The described compounds



resulting fromcell danmage or death due to, for exanple, necrosis or

apopt osis. The 30 conpounds and conpositions of the present invention are
especially useful in enhancing the effectiveness of chenotherapy and
radi ot herapy where a primary effect of the treatnent is that of causi ng DNA
damage in the targeted cells. Background prior art 35 EP 371564, published
on June 6, 1990, discloses (1H azol-1-ylnmethyl) substituted quinoline,

qui nazol i ne or quinoxaline derivatives. The described conpounds -6- suppress
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IH-|mdazoI uin xa i ound A) is

di scl osed. p&%g@%ﬁsﬂ}/ %ﬁé@@ﬂﬂi"&a %’Pf‘eh °H¥P8§1ﬁ)§2 ®This invention
concerns corﬂn@l@mﬂs of formula (1) 10 Rl .(CH2)s~(CH2)n \ | 4X N H the
N-oxi de forns, the addition salts and the stereo-chenically i soneric forns

t hereof, wherein 15 nisOorl; sisOorl,; is -N= or -CR4=, wherein R4 is
hydr ogen or taken together with RI may a 20 bivalent radical of formula
-CH=CH CH=CH-; Yis -Ncor CH< Qis - -0-, -C(O-, -CH2-CH2- or -CHRS-,
25 wherein R5 is hydrogen, rox C| b4l kyI , aryl Ct. 6a| kyl ,

Cl - 6al kyl oxycarbonyl, G . 6a|k ' T\J/ no or haI0|ndazonI

5 Compound A

Description of the ‘invention

This invention concerns compounds of formula (I)

10
K X R
S ~(CHy); (s (I I
Q\) g Ii‘ o M
H
the N-oxide forms, the addition salts and the stereo-chemically isomeric forms thereof,
wherein
15
nisOor1;
sisOorl;

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

Y is -N< or ~CHx;
Q is -NH-, -O-, -C(0)-, -CH,-CH,- or -CHR’-,
25 wherein R® is hydrogen, hydroxy, Cy.salkyl, arylC_salkyl, C;.salkyloxycarbonyl,

C,;.salkyloxyC,.¢alkylamino or haloindazolyl;

R'is Cy.alkyl or thienyl;



R is Cl.6alkyl or thienyl; -7- R2 is hydrogen or taken together with R3 may
form=0; R3 is hydrogen, C _6al kyl or a radical selected from- NRG6R7
(a-1), 5 -0-H(a-2), -ORs (a-3), -S- RO (a-4), or -C=N (a-5), wherein
10 R6 is -CHO, C1.6al kyl, hydroxyCt.6al kyl, CI1.6al kyl carbonyl,

di (C1-6al kyl )am noCt . bal kyl, C . 6al kyl car bonyl am noCt . 6al kyl ,

pi peridi nyl G -6al kyl, piperidinyl Cy6al kyl am nocar bonyl, ClI-6al kyl oxy,

Ot _6al kyl oxyCt _6al kyl, thienyl & _6al kyl, pynrolyl Ct. 6al kyl,

aryl Ct. 6al kyl pi peridinyl, aryl carbonyl Cl. 6al kyl,

aryl car bonyl Rt Rayadidnyor Gikef Bgkthbr withR® RaY foidex ol yl pi peri di nyl C1. 6al kyl, or
aryl C1. 6al kyl (Ct - 6al kyl Yam noCt - 6al kyl ; and R7 is hydrogen or Ct_6al kyl; R8
is Cl.6al kyl, C _6alkyl carbonyl or di(Cl-6al kyl)am noC -6al kyl; and R9 is
di (Ot . 6al kyl Riishydi6gen5@).daiklyl orcr raialissleatedyfrenp of formula 20 - (CH2)t - Z-
(b-1), wherein (_il\ﬁ?s jor2; Zz i@rg het erocyclic ring system sel ected from
e\~ r[? to NN HN HN N 10 I\L’Rto\ Q-R10 \Rt RI 25 (c-t) (c-2)
(c-3) (c-%) H /OHo Y-11 RILAN). Rto -~Ro

-O-R® (a-3),
S-R° (a-4), or
—C=N (a-5),
wherein
10 RS is —CHO, C;alkyl, hydroxyCj.¢alkyl, C;¢alkylcarbonyl,

di(C,.salkyl)aminoC,_¢alkyl, C;galkylcarbonylaminoC,¢alkyl,
piperidinylC,.¢alkyl, piperidinylC, salkylaminocarbonyl, C,.¢alkyloxy,
CialkyloxyC,alkyl, thienylCjgalkyl, pyrrolylC.¢alkyl,
arylC.¢alkylpiperidinyl, arylcarbonylC, ¢alkyl, arylcarbonylpiperidinylC, salkyl,
15 haloindozolylpiperidinylC;.salkyl, or arylC, salkyl(C;¢alkyl)aminoC,_ ¢alkyl; and
R is hydrogen or C.alkyl;
R8s C;.¢alkyl, C;_galkylcarbonyl or di(C;.¢alkyl)aminoC; ¢alkyl; and
R’is di(C).galkyl)aminoC,_galkyl;
orR’isa group of formula
20 -(CHz)-Z- (b-1),
wherein
tis0, I or 2;
Z is a heterocyclic ring system selected from

N\ PEY N, .
HN /7R HN\\_-NRIO HR® >_R10 HN\N\\_Rno
TSRl \—/ =/ \—{

25 (c-1) (c-2) (c-3) (c-4)
H I
AN ——R" N N
/" N\ 1o XA —/ \| 2 g0
R NH R
o ww L,
0



(_/ I'NH LO (c-5) (c-6) (c-7) 0 (c-8) -8- RIL1 ONNRO NRo HN) Ro\l
Rro O-R1I0 H (0-9) (c-10) (c-11) (c-12) (c-13) wherein each R10

i ndependently is hydrogen, Cl.6al kyl, am nocarbonyl, hydroxy,

-Cl4al kanediyl-NO QD/-, . | / N v -GCi aal kanediyt/ 0 5

Cl . 6al kyl oxyd - 6al kyl , C1-6al kyl oxyCl1- 6al kyl am no, di (phenyl C2-6al kenyl ),
pi peridi nyl G -6al kyl, C3-1ocycl oal kyl, C3.10cycl oal kyl Ct - 6al kyl ,

aryl oxy(hydroxy) Cl - 6al kyl , hal oi ndazol yIS', aryl & . bal kyl, aryl C2. 6al kenyl ,
nor phol i no, C1.6al kylim dazolyl, or pyridinylClL. 6al kyl am no; each R11

i ndependent |y i sglhydrogen, hydrexg, piperidinyl or aryl; 10 aryl is phenyl

or phenyl substl t th hal CI 6al kyI or Cl - 64l kyl oxy ysk; h the proviso
that 6-(cycl ohe I—I--I—Fm’élazo-l—l | met h Q;et hﬁ’\ggﬁto u n wal i none is
not included. 15° er the myc JTRng s s a -CH2-,

-CH=, or -NH noi ¢ty the substlnuents R10 and R' or the rest of t he
nmol ecul e can be att@ghed to the-@arbon og-1ni trogenzat om i ne-hi ch case one
or both hydrogen atons are replaced. 20 The conpounds of fornula (I) may
also exist in their tautoneric forns. Such fornms although not explicitly
i ndicated in thevielovech & Mudeperdently Bthgddgeh, Coqdiigyl,ianthotdddnyl kyirsxy, t he scope
of the present invention. A nunber of ter sed in the foregoing
definitions and hereinafter are explaine her eunder. These terns are
sometines used as sughofy iR osite termg. M8 used in the foregoing
definitions and her& nafter, hal)o is generi cn fluoro, chloro, brono and
i odo; Cl-6al kyl defines stra and, bikarajred c al n saturat ed hydrocarbon
radi cal s havi ng from1l to 6 carbon atons such a nmet hyl . et hyl,
propyl, butyl, 30-sgkemiCr eyt 6aﬂw}?év%wlévllawno Qt(rﬂ’éﬂﬂﬂz gﬂll@pylb
2-met hyl - but yl , pRei@ipio, BARYIYE; @3@Ioalke), Cs iocycloalkylCygalkyl,

aryloxy(hydroxy)C,.salkyl, haloindazolyl, arylC,.¢alkyl, arylC;.¢alkenyl,

morpholino, C;.¢alkylimidazolyl, or pyridinylC,_salkylamino;

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

10
aryl is phenyl or phenyl substituted with halo, C;.salkyl or C,_galkyloxy
with the proviso that 6-(cyclohexyl-1H-imidazol-1-ylmethyl)-3-methyl-2(1H)-
quinoxalinone is not included.

15

Whenever the heterocyclic ring system Z contains a -CH;-, -CH=, or -NH- moiety the
substituents R'® and R'" or the rest of the molecule can be attached to the carbon or
nitrogen atom in which case one or both hydrogen atoms are replaced.

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

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

30  pentyl, hexyl, 1-methylethyl, 2-methylpropyl, 2-methyl-butyl, 2-methylpentyl and the
like; C, 4alkanediyl defines bivalent straight and branched chained saturated



| i ke; Cl1_6al kanediyl defines bivalent straight and branched chai ned
saturated -9- hydrocarbon radicals having from1l to 6 carbon atons such as,
for exanple, nmethylene, 1,2-ethanediyl, 1, 3-propanediyl 1,4-butanediyl,

1, 5-pentanediyl, 1, 6-hexanediyl and the branched isoners thereof such as,

2- et hyl pent anedi yl , 3-net hyl pentanedi yl, 2,2- dinethyl but anedi yl,

2, 3-di met hyl but anedi yl and the |ike; trlhalonethyl defines 5 nethyl
containing three identical or di fferent®hal o substituents for exanpl e
trifluoromethyl; C2 6al kenyl defines straight and branched chai n hydrocarbon

radical s q‘[}%f%’c@r’b?rgra% %{s%g\lfl Qg ?ror%qr[ gr?qohatogls Tﬁheg’;ﬁ) xg%Bﬁah[ng{f]\ﬁéQe at oms

such as,
3- pent enyI 1B2- n@amlbd thgmewﬂwl aﬂdmtaheﬂlyll 1,&pentanediyC3d 6tbaxpuddiyd aid/the i ncl udes

cyclic hydr Qﬁ%chéﬁls&h&k‘ﬂﬁré&ﬁ’dcﬂgs fzrxﬁahﬁ énQanl&l 8. Mﬁ&a&maucmas
cycl opropyl, ., cycl obutyl, pent Eﬂl nte I hexyl ,

cycl ohexenyld‘mE ¥buraaesiy)y ’X@Wt%@{t‘;ﬂed‘d ditheolike; a°‘Fﬁ Y{ @‘r’rf'f‘i*Fs' addition salt"
conpri sess t haethyllcbataimiigthret fiznganmalifietent dhlofsabsiitdents fdrlexanple able to form
wi th organi Ctnﬁﬁorbn‘?x@{h?ﬁa 3 gaslmglec&ﬁﬁé&%lﬁa%ﬁt ﬁﬁ‘b%éhed%ﬁﬁhgdrg% nQ@sgs and 15

earth al kaline neta guat erfary anmoni um or with organic or
i nor gani ¢ acdodining ane dasblerbenst aald havinglfromaup 6 carben awmdsuch@a,rfbm«ymlt, aci ds or

phosphor us &m&nawwwnﬁcz HienyT hﬁpén?ern;l 3308k mBRYL S bEAINRE (ROP! | ses

phar maceut i ceptabl e s exes o v tes and the
salts theregf 3‘¥H@°@kﬂﬂﬁgﬁ%§cﬂ¥m %¢Hﬂ¥§m(ngﬂﬁpé“ﬁbr@“ B1Porm The term

" phgr rracmétd masbloh;( sachcas pyelbprepyd adytlebutyle ayctopehitst, opdepehienyl| ¢yelohexygpt abl e aci d
i L t t abl d b
or base addidy@fe3all &yclotBsy PERIBEGEHId ficlityy acceptable acid or base

addition salts as |na ove are neant to conprise the
t herapeutically active non-toxic acid and non-toxic base addition salt forns

whi ch the COT'H@Qbfﬂﬁ‘?adm'hoﬁ emmbinpﬁﬁe); thalsgltssuiéh the corhgdumits &Tfemmmweds of
formula (1) have basi.c 81pert be cony rted Lgasg

Ca
phar maceut | A4 Porteh SRRNE oPPBREEPER T af FuRE) LB base form
with an lSapmaobnikaJm reatlcbaseAppqupeinatyemandndlsn bases of weh ofganicexanpl e,

i norgani c a%&ﬁarﬁé’@d@&cﬁ% e aab, Qul?&\i@a%xdsecaﬂ)ox?ly@icﬂﬁmr hdsphdtis

hydrobrom c acrd, gc{urlc nitric; phosphoric and” the |ike acids; or
or gani ¢ aC|d§"@U¥ﬂg§9 S- for exanple, acetic, propanoic, hydroxyacetlc,
| acti c, pyrUV|c oxalic, malonic, succinic (i.e. butanedioic acid), maleic,
fumarlc tantaric. . met hanesul f.on ul f oni c,
benzenesul fo eéemb é?lﬁréﬁgt Sﬁl}?ﬁf%npnsa/@%csumgiaw ?cc? tit‘g “S‘S ARthosal i cylic,
panoi ¢ aifd tdemplexksandsplygtes and the salts thereof, that the compounds of formula (I) are able

to form.

The term “pharmaceutically acceptable salts” means pharmaceutically acceptable acid
or base addition salts. The pharmaceutically acceptable acid or base addition salts as

25  mentioned hereinabove are meant to comprise the therapeutically active non-toxic acid
and non-toxic base addition salt forms which the compounds of formula (I) are able to
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

30  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.

35  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,



35 The compounds of fornula (1) which have acidic properties may be
converted in their pharmaceutically acceptable base addition salts by
treating said acid formwith a suitable organic or inorganic base.
Appropriate base salt fornms conprise, for exarrpl e, -10- the amonium salts,
the alkali and earth al kaline netal sal bS: the lithium sodium
potassi um rmagnesium calciumsalts anc} the I | ke salts with organic bases,
e.g. the benzathine, N net hyI D- gl ucam ne, hydrabam ne salts, and salts

Wi th am no agrd HemeHEM saldSihe aFkrall Mh%lka%&h&bl%@hs la%sthgﬁthﬁﬂﬁi sb&iﬁml i ke. 5 The
terms acid or base additli on ﬁ FFlJJtéso co rese rat es angl?t e sol vent

addi tion f GORESIVR BIENEHEM S apg thFB ratlis ‘Y‘ﬂ‘f’)or&‘}*’é’ #SeS-Ld" or m
Exanpl es of tﬁmmlﬁwMethﬁrB-gﬁm@mnby@ﬂﬁbaﬁme sdis oind Isaltsesithodining beidd sulle. The

term "net al ex, formed between a conmpound of formula
10 (1) and c?%cewgel)&%ﬁ” argm Iygi"ggnmh%ﬁéam c netal salt or salts. Exanples of

sai d or gani clheterms n@dgabnse a@hllqrscab@hpmmmspltt@ hydtateg end the solvernitiadditiens

sul fates, phesRhAi&sthe é‘&rﬁﬁ&%&s’%f forful{ dI)Ué?E BRE &Y BhE SExdnkpI GIIf b dasRiAt €S,

pr opi onat es, tartkwgﬁ “ natetg . nmethyl sul f onat es,

4- et hyl pher?{ﬂ"s%l cAco glates asd ?B’é" benzoates and the like of the netals
of the second main group of the periodical system e.g. the magnesiumor 15

cal ot um Sal e b EORDEAE e IR RS Uiucl ool A1 1 1 e

as well as t LrSh per|0|cal
syst em sifch (Bgnd prsyorgnarerpreanic or:wptmlg metalmatgars@@eExmm of sy arganicier ckel |

copper, zi n%&@zﬁh&ﬁﬁs J:drK&seTﬂ?:ﬁha Eﬂ’ﬂle%hﬁfrﬁ%%\ﬁfﬁtéé%ﬂoy a9 mRéthes,f or ns  of
conpounds of her ei nbef or e efi nes al | possi bl e

conpounds ndd “%?f‘cf)tf’teg Héé@gﬁﬁcegfeénﬁoﬁmdaﬁ?mf Halfonalese€-&equence of bonds
but havi ng dndtliydsuifinbatesh#emthlilphengsufoastess salioglhies,dsnzohics indahe likoof the

'nterchangeqmwﬁsofvmégéeotmdﬁgmgg@ﬂéﬁe ofi @l Bl £l) vTheRaRAFRS, LNl oS

ot herwi se nentioned | on o a conmpound
enconpasiSes BREM 535 of the teFd en fpurtfimain groupes & PREHPER; %Htay a5 ¥Has the f or s

whi ch said Gﬁm@medxgmytrafza&npﬁ)gmpéof u&apedomtaqtswt@n SR aeaatt@damp&l I

di astereorrerﬁm%]rltlgré%anegraergg1 Jf’n?fa]? mg%/le e 0] &S ri( structure of said
conpound. AS TS EBEIE ﬁ tfracdl o 8??@ RahtTo ‘can have a better

phar macol ogi cal activity than t he ot her. ster eochem cally isonmeric

forms of therhE%m%tb‘?&%hé}ﬁxcﬁlf}ﬂ%éhc(f&ﬁnslb%&ng nﬁy&ﬁoﬁngﬂm%s uggadm xture wth

each other are Intende nbr aced he scope of the present
inventi of. d6remR OFGJS%fi"tféaﬁBP%?tb eoqo"tpﬁ%ndéwssahafsthsfmwm bondeq byihe meant to

conpri se t haame sequence of bonds but having different three-dimensional structures which are not
interchangeable, which the compounds of formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of a compound encompasses the
mixture of all possible stereochemically isomeric forms which said compound may

25  possess. Said mixture may contain all diastereomers and/or enantiomers of the basic

molecular structure of said compound. As is common in pharmacology one enantiomer
can have a better pharmacological activity than the other. All stereochemically isomeric
forms of the compounds of formula (I) both in pure form or in admixture with each
other are intended to be embraced within the scope of the present invention.

30
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.

35

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



conpounds of formula (1) wherein one or several nitrogen atons are oxidized
to the so-called N oxide, particularly those N-oxides wherein one or nore
of the piperidine-, piperazine or pyridazinyl-nitrogens are N oxidized. 35
Whenever used hereinafter, the term "conpounds of forrmula (1)" is neant to
include .also the N-oxide forns, the phf:ll’ maceutical ly acceptable acid or
base addition salts and -11- all stere0| someric forms. The conpounds
described in EP 371564 suppress the plasma elimnation of retinoic acids.
Unexpect edl ) stefeoliamerte®pnd ound t hat the conmpounds of the present invention
5 show PARP inhibitory activity. A first group of interesting conpounds
consi sts of those conpounds of fornmula (1) wherein one or nore of the

fol | owi ng r &s¢ compouadssdeaqriliest in BR 37 564 suppresothe plasing eliridatign dR retineicCl. 6al kyl ;

R3 h , 3
(k-4 or ayq“'?m*@?#@? s b R G B ER MRS o Bt R o
Cl. 6al kyﬁox?'@w Rﬁthlbntog aqi!?“)’s hydrogen; 15 f) R8 is
di (Cl1. 6al kyl )am nod _6al kyl; g)tisOor2; h) Z is a heterocyclic ri ng system

selected frgm(c-1 .C-5 (c-6 C or -13 i) each
R10 i ndepenwﬁgﬁ 8;0'3%0%‘85%‘ f’"‘@%‘.ﬁr@gFW sis %&Wp%a‘dlsézﬁlfmu 6a| kyl ,

20 Cl1. 6al ky mbxreid onéak klpremﬁthmfollminglmtncnms aﬁpl,yﬁal kyl i m dazol yl, or

pyri di nyl C ; ﬁq\g kyl gniqe,. j) each R11 independently is hydrogen or hydroxy;
and k) aryl”is phenyl " 25 A second group of interesting conpounds consists

of t hosé%oﬁb%u‘ﬁ&«i%‘f)’]’f ormula (1) wherein one or nore of the follow ng
restrictiong)RiPhydrogeh, 0, dakyDa ritficasdléetedittontla-1Q (@), I3 or (afzblzrwz or
- CHR5- Ny vvhereglrorlllp o§f0mupay(g 1?gen hydr oxy, or .
d)R®is di(C,alkyl)aminoC, ¢alkyl or C;.¢alkyloxyC,.salkyl;
e) R is hydrogen;
15 ) R%is di(Cy.¢alkyl)aminoCy.¢alkyl;
g)tis0or2;
h) Z is a heterocyclic ring system selected from (c-1), (c-5), (c-6), (c-8), (c-10), (c-12)
or (c-13);
i) each R' independently is hydrogen, C;.¢alkyl, hydroxy, Cy.salkyloxyC).ealkyl,
20 Ci.salkyloxyC;.salkylamino, morpholino, C;.¢alkylimidazolyl, or
pyridinylC,_¢alkylamino;
j) each R'" independently is hydrogen or hydroxy; and
k) aryl is phenyl.

25 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;
c) Q is -NH-, -CH,-CH,- or -CHR>-, wherein R’ is hydrogen, hydroxy, or
30 arylC,.salkyl;
d)R'is Cy.¢alkyl;
e) R? is hydrogen;
f) R’ is hydrogen, hydroxy or a group of formula (b-1);
g)tis0;
35 h)Zis a heterocyclic ring system selected from (c-8) or (c-13);
i) each R' independently is hydrogen;
}) aryl is phenyl.



30 aryld _6alkyl; d) R is Cl.6alkyl; e) R2is hydrogen; f) R3 is hydrogen,
hydroxy or a group of formula (b-1); g) t is O; 35 h) Zis a heterocyclic
ring systemselected from(c-8) or (c-13); i) each R10 independently is
hydrogen; j) aryl is phenyl. -12- A third group of interesting conpounds
consi sts of those conpounds of fornula (1), the first group of interesting
conpounds or the second group of interes%ing conpounds wherein Zis a

het erocyclic ring system ot her than t he'l et erocyclic ring systemof 5
formula (c-2) or (c-4). A group of preferred conmpounds consists of those
conpounds of formula (1). wherein Xis -N= or -CHs Rl is Cr. 6a|ky| R3 is
hydrogen, Cl.6al kyl, a radical selected from (a-1), 2 a-3) or (a-4)
or a group ofA hid ggug of itergstinggompounds q@nm&qfaihkswcyxamwécp f@amkl D.dhe

Cr - 6al kyl oxydfrrﬁagr&hploful?JrestmgQMp&maaer tﬁﬁsewnd dplf iftarditink)co &ﬂﬁ& 6al kyl; t
is 0 or 2; Z| tero c%rcll gﬁstemse edfrom

(
(c-6), (c-8), rel'b is 3 et Qﬁy‘:g? "(‘%&f@ other tan feﬁ(lféf} ypt§x)n of hydr ogen,
C -6al kyl 5 hycfomnya (ca)oﬁ(ad Kyl oxyCl4al kyl , Cl. 6al kyl oxyd _6al kyl am no,
nmor phol i no, Cl. 6al kyl i m dazolyl, or pyri di nyl CI . 6al kyl am no; each R’
i ndependently is hydrogen 15 or hydroxy, and aryl is enyl. A further
group of preffegrpuriofc f @empeingds eansists pf wnmm@meﬁgmeé (Povhsteina (1)

\A\hgrel nni ;0@% isXIN& §PHCHR, Rslsd\lkhlg/ K y@H%en @ 6ﬁkﬁ5asadilﬁbles%R12%bt!8d Rﬁm;ds -
rogen, r a is rogen;
|)s/ hygr ogen, é? §y6%9>°f3?%tﬁfaoﬁf°‘fpo‘?vfml (hli) |sy0 Zis a yEaros
het er ocydbi ¢ I’dl(ﬁ:@ salkyd Jaeninah kalkylod Cf gathylqxyC gialkyt; R’ Qx:hﬂiﬁa)gpn Ry R10
| ndependent| v i INRIAGEIC MY b of & PESRoc vt Bfecid, of
S

preferred conpoun cons compou n , the

group of pref dflede ébﬁﬁj@hﬁd@ 6r1®He 1219rt(erd3); Q‘W&?p ’Gfieﬂﬁﬁ‘éﬁ“&’l‘séwd&ﬂﬁ'bounds

Wne[ ein fZ is a hakgr Pairédyi, C, gall{yg)stgaﬂcm G,th@kylé)?@mdug%dﬁab ahéghdlinoc ring 4

i%s?,emcg r{g ou n?%ﬁlf&l nnggiﬂlygu%&:yﬂé%{lc] sa?kyrlra'ﬁlsmo REGH ® in epen%mg'ulg Hydrggre% compoun
or hydroxy; an

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 -CHR®., wherein R?is hydrogen,
20 hydroxy, or arylCy.¢alkyl; R'is C;.salkyl; 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.

An even further group of preferred compounds consists of those compounds of formula
25 (I), 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
30 and compound No 11.

N
NS ogceon
H Compound 7 N o

H Compound 2




30 and compound No 11. cNJ ~N NJ Hc Conmpound 7 I No Conpound 2 -13- n H6
1~/ N H Conpound 1 N O H Conpound 11 The conpounds of formula (1) can be
prepared according to the general nethods described in EP 371564. 5 A
nunber of such preparation nethods will be described hereinafter in nore
detail. Oher nethods for obtaining final conpounds of fornmula (lI) are
described in the exanples. Conpoundsinf fornula (1) wherein R2 is hydrogen
and R3 is -NR7-CHO wherein R7 is 10 hydrogen or nethyl, herein referred to

as conpoupds—eft—Foerm-a—{+—b)—ecanbe prepgred—starting—fFrem-ecoenpounds of

\¥ =)

formula (|), wherein R2 taken togethef with R3 forms =0, herein referred to
as corrpou:@of fornula (I-a), in the|pregegce of formam de or
met hyl f or d| cated as intermalates of formula (H), ahd formc
acid. 010 V. a 015 0-2) K¢ Pre™y"Conpounds of forhula (1),
wherein RB |s hydroxy oheﬁanpoundflerrecl o asseopreunds of formulal (I-c¢),
can be prepared hy converting the ketdn mmiety bf cobpmpewsd1df fof mul a
(I-a) into an hydroxy group, “with an appropri ate reductant, e. g., sodium 20
borohydride in a suitable solvent, e.g. nethanol and tetrahydrofuran. R R
(s1-1-(CHAR

The compounds of formula (I) can be prepared according to the general methods

described in EP 371564.
5 A number of such preparation methods will be described hereinafter in more detail.

Other methods for obtaining final compounds of formula (I) are described in the
examples.

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

G{O

o e

5 )

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

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

R2
P Y R (CH—\ (), SR
OO O
(I-a) H {I<) f

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



OOHO (t-a) (lc) H Conpounds of formula (1-a) can be prepared by converting
conpounds of fornmula -14- (l-c), wherein R2 is hydrogen, herein referred to
as conpounds of formula (1-c-1), in the presence of a suitable oxidant such
as chromumtrioxide and an acid such as sulfuric acid, in a suitable

sol vent such as 2-propanone. f (s~-(fin R ( R 5 nit) Hp-a) H
Internediates of fornmula (1V), wherein Wis an appropriate |eaving group
such as, for exanple, chloro, brono, défhanesulfonyloxy or
benzenesul f onyl oxy can be prepared fronrconpounds of formula (I-c-1) by

treating sai HH?B %Bﬁ mﬂﬁt onyl oxy
chl ori de or gejr:rggﬁ%s ls“}/'(? Jd?gi% , QQ ?"ggen iﬂ@nggh{e such as
e.g. POCI 3 diresstye|of a spity oxccia@t %hﬁqhmmwmrmome anﬂan@gudpeéiwsruk&rrwf ormul a

(1), defi nedacais"ppgmgu@d@v@,ftsdcﬁra lga) ,I,anewher ein Rb is as defined in R6 and

R is as defined in R, or Rb and taken together with the nitrogen to
which they are attached forman appropriate hetero ycllc ri ng system as

defined in Z herel referre t ag' conpounds of f (I x\f gn be
prepared by te of f i ntfler nedi ate
of formula ( he reactron or d in a react\@ Lt sol vent

such as dine | f or mam de or acet; nlq“ | e, optionally int e presence
of a suitable bas uch as, for dkanple, sodi um car bonateg, potBssi um
car bonat € or thrrethylanlne \ RR wR /~ (mes -(~\ R + HNlI~Rc-- I ~ OO

HH(V) (V) (I-h)

Intermediates of formula (IV), wherein W is an appropriate leaving group such as, for
example, chloro, bromo, methanesulfonyloxy or benzenesulfonyloxy can be prepared
from compounds of formula (I-c-1) by treating said compounds with a suitable reagent

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

w
A~ (GI»;—‘—(G%—@:E (aui—mx,«@t\[“’
QJ/ $ 0
i
(<) aw)

15 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

20  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

R
w ‘ 1 1
Q) —(CHy, R (Giz)sj—(crb)n R
g + HNRR—» Q/
| 0 | 0
H
av) W @

25



25 -15- The conpounds of formula (1) may al so be converted into each other
via art-known reactions or functional group transformations. A nunber of
such transformations are already descri bed herei nabove. O her exanples are
hydrol ysis of carboxylic esters to the corresponding carboxylic acid or

al cohol ; hydrolysis of am des to the corresponding 5 carboxylic acids or

am nes; hydrolysis of nitrites to the c@trespondi ng am des; am no groups on
i m dazol e or phenyl nmay be replaced by a hydrogen by art-known diazotation
reacti ons and subsequent replacenent of the di azo-group by hydrogen;

al cohol s mayTheecompayns oé tbrinnladl) enayalse ba pehvettdsant,eagl otherrwa amrkmeyen may  be

Py ogenat edk o o T voral Bod UahirBikGH, RISHUELIALH CASCAIRERE |
phenyl gr oup?/Ffagy %f‘éﬂglwﬁ@srﬂ"é Vﬁngﬂlelgeéﬁmplggere?wﬁw&xaﬁot)gﬂﬂaoa‘ryﬁwt%woxi de

i nsertion i nthtbergpariaigrarbokyli asid dr alebloltaidtohdiswihamidet & §16 torrdspending
conmpounds; of _f (] | -. ~h). . (] - l-c-1). (l-h), (N, (I-])
and (1- _k)5 150%%’1&}(1)‘4;? |%p%??’§/nef)’g})ygﬁ?g S’s‘c’g)gf"élilfs %}hepc(r?ge%?rogi%g émethaH{e"L\R ol I owi ng
conver si ons gmupsop idekieledr phenylanay beirgplasetbnes hydregea byantgaawd of formula (1)

into a diffegigiharioR FacId afd subSdqlbtt fepldcémert b the GRRY-BFJubBY hgdregepound  of
formula (1) into. the corregtgé)ndl n? ac g@'{ﬁabl e salt or ~N-oxide %cpereof; 20

(iii) converdifotglsanaybscamveatd o siers [SaBfirRary amines maybg ¢oRKENet 4 conmpound
of formul a intgsecontarytoh ertixay emines doypdeibshdofnay be hydregenated tothe) preparing a

t hesm [ TR o .Qf ; f :
ohar maceni caryPaang ek B 3h dte FARRTLRapRy R0 b donbindlintomn, .

fornul a (VI |§ster &Fpsp by rarben marpxide ipsegion imths presence of asti@ble paldadivmken  t oget her
with the car&ediyst.o which they .are attached, forman appropriate heterocyclic
ring systemas defined in Z, can be prepared by hydrol ysing internedi ates of

formula (VI), wherein R3is a group of formula (b-1) or a radical of
formul a (a- 1ienghenomippunglsof formuladh, dHah -0, (Hep(ké-h), (efeflribdl-Dondd-kX |

accordi ngs t Ocaﬂrobfi&illﬁ?’iﬁe fﬁ%tsmgﬁ of St} nfdPe Stithe Foil@@iné@pﬁ\}l?sjédﬂth?ﬁwgi?éde (M) in

an aqueous aci d solution in"the presence of a reacCtion inert “solvent, e.g.
t et rahydr of uPde  An appropriate acid is for instance hydrochloric acid. -16
je Ra (i) converting a compound of formula (I) into a different compound of formula (I);

(ii) converting a compound of formula (I) into the corresponding acceptable salt or
N-oxide thereof;

20  (iii) converting a pharmaceutically acceptable salt or N-oxide of a compound of
formula (I) 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.

25  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 R, according to art-known methods, such as stirring

30 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.



RSeRI OHi | 1~ O (VA (M1) Conpounds of fornula (1) wherein R2 is

hydr ogen and Re is as defined above, herein referred to as conpounds of
formula (1-k), can be prepared starting frominternediates 5 of fornula
(VIl), by a selective hydrogenation of said internediate with an appropriate
reduci ng agent such as, for exanple with a noble catal yst, such as

pl ati num on- charcoal, palladi umon-chd6coal and the |i ke and an appropriate
reduct ant such as hydrogen in a suitable solvent such as nethanol. W ,C Ra
R (CH2X _U_ao~p UNO H 10 (Mq (I-k) Conpounds of formula (1) can be

prepared by hydroly5| g intermedi ates of formula Rﬁ II) according to

art - known net hods, subm ttingtheg internedi ates forrrula Vi) to
appropriate A\ Iorlde r thloric
acid, in 15 he pr esense of eaglt rit Ivent e g apydr of ur an.
RZ1 /RZ R ~ _~0~ ~R 01 ; m Co nds of fornula (1¥ c@n be

prepared starting “from N oxi des of formula (1 X) by 20 convertiHng the
internmediates of fornmul &¥1X) in the presence of a i table r eagent such as
sodi um car bonate or acetic anhydride and mhen approprlate |n a sol vent such
as dlchloro an 17- CH | O R3 N R
N'O H 813 mpoun(?s of formula (I) herezm R%is hydrogcn and(R s d(c ined above hcrem(

referrcd to as compounds of formula (I-k), can be prepared starting from intermediates

5  of formula (VII), by a selective hydrogenation of said intermediate with an appropriate
reducing agent such as, for example with a noble catalyst, such as platinum-on-
charcoal, palladium-on-charcoal and the like and an appropriate reductant such as

hydrogen in a suitable solvent such as methanol.

Re\ C’ Rd Rg
(\YAcms—L(m»n-@;ER' 2 <GI»SJ—<G%—<I"IR]
——————-
N" 0 Q\/T/ N "o
H H
10 VD %)

Compounds of formula (I) can be prepared by hydrolysing intermediates of formula

(VII), according to art-known methods, by submitting the intermediates of formula

(VIII) to appropriate reagents, such as, tinchloride, acetic acid and hydrochloric acid, in
15 the presence of a reaction inert solvent, e.g. tetrahydrofuran.

Q p (Cfl:)s—#(di;)r@[:[({ ( (CH?)WL (CHZ)F@:\[

(VIID 1))

Compounds of formula (I) can be prepared starting from N-oxides of formula (IX) by
20  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.



(pc) m The conpounds of formula (I) wherein Xis CH herein referred to as
conpounds of fornula (I-j), may al so be obtained by cyclizing an
internediate of forrmula (X). The 5 cyclization reaction of internediates of
formula (X) may be conducted according to art- known cyclizing procedures.
Preferably the reaction is carried out in the presence of a suitable Lew s
Acid, e.g. alum num chloride either neg% in a suitable solvent such as,
for exanple, an aromatic hydrocarbon, g. benzene, chl orobenzene,

met hyl benzene and the |ike; hal ogenated hydrocarbons, e.g.
trichl oronet hane, tetrqghloronethane nd 10 the | i keg? an et her,

t et r ahydr of ur —dfa |ke e SCHE—# ‘ X vents.
Somewhat el eyat? dtm@maun re btmmmﬁOlmm tirring
may enhance rate of the r Z ((aNH CCRLG - qA (X)

(1-1) 15 The conpounds of fornula (1) mhereln Xis N, herein neferred to as
conpounds of fornula (I-i) may be obt ai ned by condensi ng an appropriate

ort ho- benzenedi am ne ofxy fornula (XI) with an ester dab formula (XIl) wherein
Rh is Croal kyl. The condensation of the substituted ortho-di am ne of
formula (XI) and the ester of forrmula (XI1) can be 20 carried out in the
presence of "Ehecampounys bffoaruld (I) vhereineX estCH hereindefanet tolag compaindaofm ner al

acd such aStorhlh aqm&pﬁofw@mﬁ% B bRl th infap Ak 6 At (R{Re o1 10N ©

acid such a enzenesul'toni ¢ acid,
4- met hy| BenzeRizatios Bagtion € intermsdiates plformule(X)gpaydisandustes ageasding tndser at ur es

nmay be appr ogiolvalfclizthgrdtadsies. tHiefefablyehe ﬁﬁctibhﬂs daftRdlouOin thdistedefceSsie cases
the reaction ﬂqé ven be carried ou rature of the

oact on m eRte EXR ARG £8 AwRian®hiofie ks A otiF s SRR RER MRS | on rray
be renoved ffooematmipie, an admatic Kydrarabon, recgnbmzbnedclﬂbnobchaeneom,etldlbsnzehd: ation and

the Iike nmethg hkelﬁﬂ genétéﬁy]dr({chf%hs tnéhlogngl{ampten(aéﬂo{oﬁe pand td

I nter rT'EdI at es of fornu can e are to am ne reduction
reacti ont0 thelike; an ether, e.g. tetrahydrofuran, 1 4 dloxane and the like; or mixtures of such

solvents. Somewhat elevated temperatures, preferably between 70°-100°C, and stirring
may enhance the rate of the reaction.

{(G*z)s,—?[—((}b)n—( j '/\ Y/((l'lz)sﬁL((}lz)n
Q(\\) NH—(PCRL(I{-CGIg Q\)

X) )

15
The compounds of formula (I), wherein X is N, herein referred to as compounds of
formula (I-1) may be obtained by condensing an appropriate ortho-benzenediamine of
formula (XT) with an ester of formula (XII) wherein R"is Cisalkyl. The condensation
of the substituted ortho-diamine of formula (XI) and the ester of formula (XII) can be

20  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

25  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.



starting with an internediate of fornmula (XIIl) in the presence of a netal
catal yst such 5 as Raney N ckel and an appropriate reductant such as
hydrogen in a suitable solvent such as nethanol. RZ R ~ /(CH)s (CH2)n |
N?-- 1. /(CH2)s R~(CH2)n :: 1Qj R 3 N1lz Q N112 (XIII) (XI) 10
Internediates of formula (XI11) can be prepared by hydrol ysing internedi ates
of formula (XIV), according to art-knows-net hods, such as stirring the
internediate (XIV) in an aqueous acid solution in the presence of a
reaction inert solvent2 e.g. tetrahydrofuran,. An apq@oprlate aC|d is for

i nst ance hydrochl c/ [~0, [ (CH7) yn Ck{n
/ (~711sR3 ‘af’j L A@ \S)Lo 1 N &f@; XN Interrred| at es
of formul a ( an convenl e re gre eactl ng an a oof

formula (XV) with a halide of fo rrul (XVI) in the presence of base such
as pyridine in a sui | e sol vent ?)Hﬁh as dichl oronet hgne. 20 R2 WC-CR
-CHCARZ |/ (CFI ?%H?)n (X V) /I (Q1l7)s~(Cnl ,, JYR "~/ NHz
NH G (Y =CHC (XV) (X) -19- Interrredlates of formula (VIIl) wherein nis
0, R2is hymeﬁg@d?atwofhmm F‘c?ar@ig ahﬁrohwﬁ\ﬂg%utch&ﬂe&n%nl s hydroxy

herein referred to _as jnter for - can [ epar ed by
treating an Y#ie§ WE]H?’&{"E’"BF ‘?tBP Pa“](’ XADyn t %E&%ﬁcﬁ W}"Qtah‘éﬂ%y“ an

or ganol i thi umRaaegNickeland bn fpropeia@.reductant syth astHyﬂwgbmrnaesuitaﬂetolmu nert

sol vent, e. g, ,%stlg% Ahydrofuran, and subsequently reacting said internediate
with an interne e of formula (XVH ) wherein R is hydrogen or a radical
as defined in R3.

(\ /(CHZ) —7L(CH2)E—©[ (\ (CHZ)s (CHz) n__@ NH,
o/

NH,

(Xmy (X-D

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.

OACH?)S_,L(CH»;—@[ NH/lk /(CHQWL(CHZ),,——@ NC,

NH,
15 XIV) o

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
O

I
W—C-CR'=CH—CgHs

R? R?
(CHy)—A—(CHy) XV} o (CHY)—F—(CH;
‘/\Y/ s R " O R
Q\) NH,

XV) X)

|
NH—C—CR'=CH—C¢H,



OHR (yJR MAR (XVI1) (XVII1I) (VIl 1-a) The present invention also
relates to a conpound of forrmula (1)'as defined above for 10 use as a
medi ci ne. The conpounds of the present invention have PARP inhibiting
properties as can be seen fromthe experinental part hereinunder. 15 The
present invention also contenplates the use of conpounds in the preparation
of a nedicanent for the treatnent of 4% of the di seases and disorders in
an ani mal described herein, mherein said conpounds is a conpound of formula
(1) / (CH)s~(CH)u R Y R Q N OH ,20 the N-oxide forms, the

phar maceut i BFTRediates ebloampla XHE.wheEﬁm 310, R’ isdtydiogen axhydeasy aphwhenB] | y

i soneric forlmydi ﬂﬁf\ R3 WigdRixp haleﬁﬂetreﬁedto%lmemdi@teebfiimeal(Vm-hF or - CR4=,

adi cal of °oh PArEPRRl byChes i B ntRAEAIESe il Gy fnein e nelp Uy, o
-C(O-, -CHan @t@nolmmum@bﬂ@ﬁnt suothas; egm- Wylh&ndnydra:gmﬂtpn imedrsolvgnt, €g.bal kyl ,
aryl G - 6%' k¥+trah§i %"ﬁi’ajnké’dd%g{eﬁﬁéﬂﬂm‘éacn Qhrd‘?ﬁt%é{éd %ﬂn@ﬁn@&h@%f or

hal oi ndazol y é yd{ ogen or taken
t oget her wi o XL wherFiadg' is l'pygrqggnpwla gais d@ﬁéw Ryl "or a radical
selected from 10 - NR6R7(a 1), -OH(a 2), -ORB (a-3), -S RO (a-4), or

OO e Y

(XVID XVII]) (VI I-a)
The present invention also relates to a compound of formula (I)!as defined above for

10 use as a medicine.

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)

R? 1
Y/(C}12)5—71—(c1{2),, AR

Oy :
N o

|
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;



-C=N (a-5),
Cl. 6al kyl car bonyl
Cl. 6al kyl car bonyl am noC, . 6al kyl ,

pi peri di nyl C _oal kyl am nocar bonyl ,
t hi enyl G . 6al kyl, pyrrolyl Cl1_6al kyl,
aryl car bonyl C1. 6al kyl ,
hal oi ndozol yl pi peri di nyl C1. eal kyl, or

aryl G . 6al kyl (G _6al kyl )am noC _6al kyl ;

i s G _6al kylQ isGNHalQeyi@)-bdIH-CB- afi-CHR’-6al kyl ) ami noCl_6al kyl ; and R9 is

15 wherein R6 is -CHO, . eal kyl,

di (Cl1_6al kyl ) am noCt . 6al kyl

pi peridi nyl G _6al kyl ,
g . 6al kyl oxy,

20 aryl C1_6al kyl pi peri di nyl,

aryl car bonyl pi peyi di nyl C1. 6al kyl ,

hydr oxyd . 6al kyl ,

Ct . 6al kyl oxyCt - 6al kyl ,

and R7 is hydrogen or Ct-6alkyl;

?ibg % ,_6al kyl) 3Re-0p e isﬁﬁp}%&ﬁ, 2???9% c@%ﬂgﬁb@g? 281 ¥, Algglmcgrboﬁflg—m t-2-

wherein tisO0,

30 HNC | Ri.o.

\"Rto HN/N -\\ IO Rol |
Rtt OR

wher ei n

hydroxy, -d, 6al kanediyl-N

ICc°ring st'em sel ected from

(c-5) (c-6) (c-7) 0 (c-8)

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

Rlis hydrogen, C,.¢alkyl or a radical selected from

10 -NRR’ (a-1),
-O-H (a-2),
-O-R® (a-3),
-S-R’ (a-4), or
—C=N (a-5),
15 wherein
R%is —CHO, Cy.galkyl, hydroxyC,.alkyl, C,alkylcarbonyl,
di(C,.salkyl)aminoC,.calkyl, C,.¢alkylcarbonylaminoC,¢alkyl,
piperidinylC¢alkyl, piperidinylC, ¢alkylaminocarbonyl, C,.¢alkyloxy,
Ci.salkyloxyCy_galkyl, thienylC,galkyl, pyrrolylC,.¢alkyl,
20 arylC,_galkylpiperidinyl, arylcarbonylC;_galkyl, arylcarbonylpiperidinylC, ¢alkyl,
haloindozolylpiperidinylC,.alkyl, or arylC;.¢alkyl(C;.¢alkyl)aminoC,.¢alkyl; and
R’ is hydrogen or C.galkyl;
R%is C,.salkyl, Cy.alkylcarbonyl or di(C;.¢alkyl)aminoC,.¢alkyl; and
R’is di(C).¢alkyl)aminoC.galkyl;
25  orR%is a group of formula
-(CHy)-Z- (b-1),
wherein
tis0, 1 or 2;
Z is a heterocyclic ring system selected from
30
HN\I,__\/'RK’ HN\/\_E 10 H"}N\\ 10 HN\N}\_ 10
X gn \oJR — \—
(c-1) (c-2) (c-3) (c-4)

R8

Ergidkidogy@iealkylaming qghaloindazolyly R (c-t) (c-2) (c-3) (c-4) -21- N
-R\~ RmL' Xl J

FIN iy ~RL 0,RI0O NH ~/ (c-9) (c -10) (c-11) (c-t2) (c-13)
acf#lﬁiﬁ"qaﬁz%géﬁé@ﬂt ly is hydrogen, Cl.6al kyl, am nocarbonyl,

5



N -C, ~al kaneziiyt~ 40 C1.6al kyl oxyC, . 6al kyl, C1. 6al kyl oxyC, - 6al kyl am no,
di (phenyl C2. 6al kenyl ), piperidinyl G ..alkyl, C3-1l1locycloalkyl,

C3. locycl oal kyl C, - 6al kyl, aryl oxy(hydroxy) G . 6al kyl, hal oi ndazol yl
aryl C1- 6al kyl, aryl C2-6al kenyl, 10 norpholino, d -6alkylimdazolyl, or
pyridi nyl C,.. 6al kyl am no; each R' independently is hydrogen, hydroxy,

pi peridinyl or aryl; aryl is phenyl or,_phenyl substituted w th hal o,
Cl-6al kyl or Cl1 al kyloxy. 15 In view offltheir PARP bi ndi ng properties the
conpounds of the present invention nay be used as reference conpounds or
tracer conpounds in which case one of the atoms |of the nolecule nmay be

replaced with, facyinstance a,gadi oact ﬁve i sot . To prepare the
phar maceuti cal PO ot i onﬁ;}of/mi S i n}ion,

n—efgfiecti ve anount of a 20
particul ar conpo , I n base\or acid d kgn S form as the active
ingredient is conbined in intimate adn”xture w tth a pharmaceutically
acceptabl e carri &) which carrier may ¢gake a wi &e war i ety of forns
depending on the formof preparation desired for admnistration. These
pharmaceutical coppositions are desirably in unitary dosage formsuitable,

preferably, for "gdm ni stration (%Ily, rectally, percutaneously, or by 25

parenteral injecyron. __3{,0 exangl in %@Rri ng t conpo fons in oral
dosage form ahy usuall_phkar ceqt\r.f;aﬁwne | oy b ®Yed, such
as, for exanple, te&r, glycold, &ls, attohols awd the ™€ in the case of
oral liquid preparations such as_-22- suspensions, Syrups, i Xxirs and

sol utions; or soli&%®arriers sd¥ as sta(F'Eﬁes sd@' S, (oﬁ%’)n, | ubricants,

bi nders, disintegrating agents and the like in the case of powders, pills,

capsul es and tablets. ausg of. thei ase Ln admnistration, tablets and
capsul es Sar epr eévllé%r%‘mteﬁg‘eﬁrmélf S ED ydaé%aﬁgge.r ‘r“a%élsﬁwoﬁﬂﬁ?nyﬁé‘ﬁ’ﬁox?"n whi ch
case solid 5 pharmaceutical carriers are ously enpl oyed. For parenteral
conpositions, the carrier w usual | y canpy sterile water, at least in
| arge part, thougtfietieefiy—NgreYi ents, to akd solubility for exanple, may be
included. Injectable solutiSos,/for. %ﬁggpyéf y be prepared in which the
carrier conprises saline solJtion, g'l‘ucosg solution or a mxture of saline

and gl ucose sol gf jalltyloxlyQ] LKyaIT, GalRySHE Sl EMIRB I @h&H DG alkenyPy, epared in
whi ch case apprqﬁr&?%ﬁ Ilgglq:carrlqgi, susgqulagﬁﬁgﬁnts and the |ike may
be enpl oyed. | nPPHERAGHBKY] CanSy Lot itfrsaopflipalidice eous adni ni stration,
the carrier operiybnplhygrosp@psalledhabinderylr ayiCosallyilaylChpikeagent and/ or a
sui tabl eignet ti ngyoa@eito, C,calkylimidazolyl, or pyridinylC,.salkylamino;

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

aryl is phenyl or phenyl substituted with halo, C,_salkyl or C,_¢alkyloxy.

15 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

20  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

25  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



optionally conbined with suitable additives of any nature in m nor
proportions, which additives do not cause a significant del eterious effect
to the skin. Said additives nmay 15 facilitate the admnistration to the skin
and/ or may be hel pful for preparing theddesired conpositions. These
conpositions may be admnistered in various ways, e.g., as a transdernal
patch, as a spot-on, as an_ qi ntnent. I s_especial]ly advantageous to
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pharmaceutical carrier. Examples of such dosage unit forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or
25  suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated multiples

thereof.

The compounds of the present invention can treat or prevent tissue damage resulting
from cell damage or death due to necrosis or apoptosis; can ameliorate neural or

30 cardiovascular tissue damage, including that following focal ischemia, myocardial
infarction, and reperfusion injury; can treat various diseases and conditions caused or
exacerbated by PARP activity; can extend or increase the lifespan or proliferative
capacity of cells; can alter the gene expression of senescent cells; can radiosensitize
and/or chemosensitize cells. Generally, inhibition of PARP activity spares the cells

35  from energy loss, preventing, in the case of neural cells, irreversible depolarization of
the neurons, and thus, provides neuroprotection.



10 senescence diseases, inflammtion, gout, arthritis, atherosclerosis,
cachexi a, cancer, degenerative diseases of skeletal nuscle involving
replicative senescence, diabetes, head traunma, inflammatory bowel disorders
(such as colitis and Crohn's disease), nuscular dystrophy, osteoarthritis,
ost eoporosis, chronic and/or acute pain (such as neuropathic pain), renal
failure, retinal ischem a, septic shockR3{such as endotoxic 15 shock), and
skin aging, to extend the lifespan and proliferative capacity of cells; to
alter gene expreSS|on of senescent cells; chenpsensitize and/or
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be predisposed to sease and condi tion has”not yet been
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inhibiting a neurological disorder in an animal, which comprises administering to said
animal a therapeutically effective amount of the above-identified compounds. The
neurological disorder is selected from the group consisting of peripheral neuropathy
caused by physical injury or disease state, traumatic brain injury, physical damage to
25  the spinal cord, stroke associated with brain damage, focal ischemia, global ischemia,
reperfusion injury, demyelinating disease and neurological disorder relating to

neurodegeneration.

The present invention also contemplates the use of compounds of formula (I) for

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



i.e., causing regression of the disease and/or condition. 10 The term
"radi osensitizer", as used herein, is defined as a nolecule, preferably a
| ow nol ecul ar wei ght nolecule, admnistered to animals in therapeutically
effective anounts to increase the sensitivity of the cells to ionizing
radi ati on and/or to pronote the treatnent of di seases which are treatable
with ionizing radiation. D seases whi cR415 are treatable with ionizing

radi ation include neoplastic diseases, benign and nmalignant tunors, and
cancerous cells. lonizing radiation treatnent of other diseases not |isted
herein are alegr@deg@mr@tw&napwnww Preadyesvffering, om ophave piapiops of a
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20  molecular weight molecule, administered to animals in therapeutically effective
amounts to increase the sensitivity of cells to chemotherapy and/or promote the
treatment of diseases which are treatable with chemotherapeutics. Diseases which are
treatable with chemotherapy include neoplastic diseases, benign and malignant tmors
and cancerous cells. Chemotherapy treatment of other diseases not listed herein are also

25  contemplated by the present invention.

The compounds, compositions 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.

30 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,

35 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



cancer, penile cancer, retinoblastoma, skin cancer, soft tissue sarcona,
squanous cell carcinomas, stomach cancer, testicular cancer, thyroid
cancer, trophoblastic neoplasns, uterine cancer, vagi nal cancer, cancer of
the vulva and WIms tunor. 10 Hence the conpounds of the present invention
can be used as "radi osensitizer" and/or "chenpsensitizer". Radi osensitizers
are known to increase the sensitivity @fs-cancerous cells to the toxic
effects of ionizing radiation. Several mechanisns for the node of action of
15 radi osensitizers have been su%gested in the literature including: hypoxic
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Phot odynam c, t her a PDT) of cancers, e 0 sible light as the radiation
recivaror " btz Kofy R LRRRNS st g ke

r adi osensi t mfkcts of mizurgeadihﬁ;m $¢yletabme¢hgmstbmformeenmtof h¢tivntofd t O _

hemat opo ‘phyljééhgsc ﬁfl eY?iE)dvg‘Séen sﬁ%%%@é i e Ji egﬂﬂgﬁﬁﬁﬁﬂgw)‘p@xg%é vatives, tin
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ce normal DNA repair mechanisms; and various other potential mechanisms of action

have been hypothesized for radiosensitizers in the treatment of disease.
Many cancer treatment protocols currently employ radiosensitizers in conjunction with
radiation of x-rays. Examples of x-ray activated radiosensitizers include, but are not

25  limited to, the following: metronidazole, misonidazole, desmethylmisonidazole,
pimonidazole, etanidazole, nimorazole, mitomycin C, RSU 1069, SR 4233, EO9, RB
6145, nicotinamide, 5-bromodeoxyuridine (BUdR), 5- iododeoxyuridine (IUdR),
bromodeoxycytidine, fluorodeoxyuridine (FudR), hydroxyurea, cisplatin, and
therapeutically effective analogs and derivatives of the same.

30  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

35 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



chenot her apeutic agents which act on the tunor with or w thout additional
radi ation; or other therapeutically effective conpounds for treating cancer
or other disease. 5 Exanples of additional therapeutic agents that nay be
used in conjunction with radiosensitizers include, but are not limted to:
5-fluorouracil, leucovorin, 5 -amno- 5 deoxythym di ne, oxygen, carbogen,
red cell transfusions, perfluorocarbongé{e.qg., Fluosol 10 DA), 2, 3-DPG BW
12C, cal cium channel bl ockers, pentoxyfylline, antiangi ogenesis conmpounds,
hydral azi ne, and LBSO  Exanp Ies of chenot herapeutic 10 agents that may be
used in conj‘h‘H@‘tPreﬁo\ﬁnt@%“?(ﬁﬁﬁf&@rﬁﬁd@@ﬁﬁlzﬁﬁé‘? the darggh gellsapempaypdy i nited to:
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| abel ed. Sai roup consisting of
radi oi sotope, spin label, antigen |abel, enzyne Iabel fl uorescent group or

a chem | gm rmrﬁﬁﬂgunsmaymay BQa&Fﬂﬁﬁr,@reaKh Edripshctioh tvhﬁaafe}apembnly ety det erm ne
the effective arm nt fromthe test sul 5\98 Hted her ei naf t.er
nclpding ﬁtrﬂﬁ’u

general it i3y 8%9%6{1%‘80{ é'fm%ﬂ?“% pitgd - gomrounds o, 0 01
ng/ kg to 100vhig prgmbiedhe mmrmrat;onauﬁdhemnspartizensm toe tdrgay celB; Oonpoyhéy to 10

my/ kg body "%ﬂ*x&h&ontrbl%hé@é(w QPQ@%ES‘@EJ 'n@t%@nt& %n&@f‘?)ﬂ’ §r§ l%rthé Egef &ﬁhﬁ‘ red dose as

two, three, our or nore su propri at roughout the
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i ngredient per it dosage,form f ol X les illustrate the
present inv eaﬁf'}t%{ﬂ’ mayob lged in COﬂ_]UﬂCthﬂ w1t-l; c‘}aiemosensmzersglncq (?erTBut are not

limited to : methylating agents, toposisomerase I inhibitors and other chemothearpeutic
agents such as cisplatin and bleomycin.

25  The compounds of formula (I) can also be used to detect or identify the PARP, and
more in particular the PARP-1 receptor. For that purpose the compounds of formula (I)
can be labeled. Said label can be selected from the group consisting of a radioisotope,
spin label, antigen label, enzyme label fluorescent group or a chemiluminiscent group.

30 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

35 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.



Experinmental part Hereinafter, "BuLi" is defines as butyl-lithium "DCM is
defined as dichloronethane, 5 "D PE" is defined as diisopropyl ether, "DW'
is defined as N, N-di net hyl formam de, ~DVSO is defined as

di et hyl sul f oxi de, "EtQAc" is defined as ethyl acetate, "EtOH'" is defined
as ethanol, "MEK" is defined as nethyl ethyl keton, "MeOH' is defined as
met hanol and "THF' is defined as tetraf#jdrofuran. 10 A Preparation of the
i nternedi ate conpounds Exanpl e AI a) Preparation of internediate.l _and_ 2.
cl NOQHdQ'é'&H i.nterne a]h‘ internedi ate 2 Alumnlumchlorlde(o 6928
nmol ) was ad g rRAmRLes § sﬁatggﬁl?quﬁﬁ"ﬁ?"‘!ﬂﬂ oro- acetyl chloride (0.5196
nmol) in DCI\/I(50 2ml) while the tenperature was kept bel ow 30C. 3 15 et hyl -
2(1H)-quinolinone (0.1732 nol) was added while the tenperature was kept

bel ow 30C. THxgemmentalpattwas stirred and refluxed for 15 hours, cool ed and
poured out  pidiigrief @ BRI deﬂ@@asnfuggmmlﬁrﬂt‘ dﬂﬁlsfdhhﬁe%ragq pfofmrgefe@p%ged W th

wat er andtaken up in DCM The orgdani c sol ution WaSS| T1tered.
The precipi t 2eE viadefinedas diisppropyctlipr, “PMISYs defined N dbdimethylformamyde.t i | trat e
was extract eDMSOias defgad nsdxhﬁmgrsulmsdesmamt Rdiefindd adrett@dademmnﬂ filtered

and the solv L I ,,46

i nt er medi at e?@%ﬁnﬁ@? ‘%Nﬂggaﬁﬁﬁ o dne?%"?’nﬁéﬁﬁaf}é’i getgn ﬂ'Eagier'? 8d ESO 24 nol)
was added dreghangkangdt THES in defingskasaettahpdrofyran. sol ution of intermediate | and
internediate 2 in DV (300ml). The m xture was stirred for 5 mn, poured
out into water and extracted wwth DCM The organic | ayer was separat ed,
dried 25 Ng@%ngaﬁbﬁb%@m@ﬁgdim@@oﬁ aat was evaporated till dryness. The
residue (39.174g) was purifie y columm chromat ography over silica gel
(20-45 m) (eluent: DCM MeOH NHAOH 96/ 4/-0.2). The pure fractions were
collected ang,f | vent was evaporated. Part (3.7g) of the residue

(13.89) vvasTr‘M| zed from 2-propanon The -28- preC| pltate was filtered
of f, washed WFaaraﬁl%t?fypte@zqd@fe b 2 rpn@w 3 termediate 3,

mel t| ng poi nt 190C. N o
N ° a H
0
intermediate 1 intermediate 2

Aluminium chloride (0.6928 mol) was added portionwise to a solution of chloro- acetyl
chloride (0.5196 mol) in DCM (50.2ml) while the temperature was kept below 30°C. 3-

15 ethyl- 2(1H)-quinolinone (0.1732 mol) was added while the temperature was kept
below 30°C. The mixture was stirred and refluxed for 15 hours, cooled and poured out
into ice water. The precipitate was filtered off, washed with water and taken up in
DCM. The organic solution was stirred and filtered. The precipitate was dried, yielding
33.5g of intermediate 1. The filtrate was extracted. The organic layer was separated,

20  dried (MgSOs), filtered and the solvent was evaporated till dryness, yielding 20.46g of
intermediate 2.

b)Preparation of intermediate. 3 QJ\()\/I\
=
N™ 70
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  (MgS0y), filtered and the solvent was evaporated till dryness. The residue (39.14g) was
purified by column chromatography over silica gel (20-45 pum) (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



Exanple A2 a) Preparation of inteinediate_4 Nv 5 nBuLi 1.6Min hexane
(0.0764 not) was added dropw se at -60C under N2 flowto a m xture of

6- br ono- 3- et hyl - 2- net hoxy- qui noline (0.0694 not) in THE (185ml). The

m xture was stirred at -60C for 1 hour and then added dropwi se at -60C to a
m xture of N-nethoxy-N nethyl- cycl oheptanecarboxam de (0.0694 not) in
diethyl ether (100m). The m xture was8stirred at -60C for 1 hour, then
brought to 0C, poured out 10 into a saturated NH4Cl sol ution and extracted
with Et OAc. The organic | ayer wa eparated, dried (I 8043 filtered and
the sol vent RIEREPIERNENRSTHERY. Of&WéShﬁij H&Gét“%%‘her@ﬁ@éﬂﬁﬁ 92 380t her

puri fi cati oninteythedidié Bgneldngipbint (90fIt . ) of intermediate 4. b] Preparation of
internediate 5. HA mxture of internediate 4 (0.0694 not) in hydrochloric
acid 3N (317n]) and THE (159m) was stirred and refluxed overnight. The

m xture was PampedAdut on ice, 15 basified wth a concentrated NHACH

sol ution an c. The ord | ayer was separated, dried
(vpsony 110 BEERAENES et Xl oty
0

he product was used
wi t hout further purlflcatlon yleldln intermediate 5. ¢

Prepar at i I nt | at i u- dr obor (0. not) was
added por{) dﬁ{h\]'éé 6§{ ZQ—J&%%Z“‘H B 3%8“{;‘} b ?}r‘és%'fe uRdgt 8? ﬁ@ﬂ i%te 5
(0. 0591 not ) mixturdif@-broho&¢thyl-ZHnethok yx fuinelined8.06%Umel)l irdoDHF (BB3mdn Thee and

extract ed thfl% stTExng{-%%b kdrAtHBuMAR tfeh g&&e&%&-ﬁg ﬁggﬁgeo%f%ume pr oduct

was used wt uri |cat|on yi el _ Internedi ate
6. i 4) Pregf mmorirmt@fln@aloafmamq:boxmc@r( éﬁ4arpel & ¢ighpletlernot ) was
added porti qneemsis e nQﬁuf&szshhﬂEWit —Gd)f’lcqbt ﬁﬁodr&ﬁéﬁlbrou thte%qtrJ pfnlué&%was stir rT ﬁd
at room fenperature ov SO orated ti ryness. e
product Was ﬂé’@cfawz?er‘?c}ﬁ{]‘r&lg&f’ '@ﬁ%‘ﬁr?‘yg’ fhﬁ&%ﬂ @F%a‘?rﬁ IGla¥F ' ¥ quant . ) of
25 i nt er medi sepaated, an@(Mg-S&l)rpﬂlereAand the solvent was evaporated. The product was

used without further purification yielding 21.61g (quant.) of intermediate 4.

o \

.................................................. N
E (o}
A mixture of intermediate 4 (0.0694 mol) in hydrochloric acid 3N (317ml) and THF
(159ml) was stirred and refluxed overnight. The mixture was poured out on ice,
15 basified with a concentrated NH,OH solution and extracted with EtOAc. The organic
layer was separated, dried (MgSQ,), filtered and the solvent was evaporated. The
product was used without further purification, yielding 17.59g (85%) of intermediate 5.

H
<) Preparation of intermediate 0 O/&C’:I\
N 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

20  onice and extracted with DCM. The precipitate was filtered off and dried. The product
was used without further punﬁcatlon 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
25  intermediate 7.



a) Preparation of internediate .8 : "0. H A mxture of

N- met hoxy- N-net hyl -4-nitro- benzeneacetam de (0.534 nol) in MeOH (1200m)
was hydrogenated at roomtenperature under a 3 bar pressure for 1 hour with
Raney ni ckel (60g) as a catalyst. After uptake of H2 (3 equiv), the catalyst
was filtered 5 off and the filtrate was evaporated, yielding 102g (98% of
internmedi ate 8. bl, Preparation.of inte2¥%ediate 9 0.N | NH Acetyl anhydride
(1.36 nol) was added dropwi se at roomtenperature to a m xture of
intermediate, 8 (0.525 nol) in DCM (100nl). The m xture was stirred at room
temerature%@@éﬁﬁ%t. Wat er was added and the m xture was extracted with

DCM The onyBrpaatcycfinardaedar at ed, dr 504), filtered and the
sol vent was evaporated. 10 The resi due‘“\(rljz7 ) was purified by colum
chromat ogr aphy over silica gel (20-45 (eI uent: DCM MeOH NH40H 95/5/0.1).

The pure fr dcmixturs ofWmeethoxlytAe miethgll-gentdirot benzerwadevamitle ((a334analpmrMe@d, vyi el di ng
329 (26% Of(lioﬁh?)r\ﬁ%qn%&r%ﬁﬁr@ted'ét ro%ém Agrgﬁ‘a‘?%%éhﬂ’é} 3%fba g u?@f& %Sunjxgtﬂ 0

Met hyl - lithium 1 ow to m Xt ure of

i nt er medi at &kagey wckshE0gns)ya qaglypti fiepupsakerof Hy Gheqyi Wi the @at‘?/léi%!“@ﬁﬂtﬁfé@ at 0C for

90 mn, 515 offGint @t ftddte i Ovaperard, ﬁﬂdﬁn?X@IgﬂQS%ﬂoMfeﬁn&ﬁ@@ The organic
tered t he sol vent was evapor at ed.

| ayer was s r at ed )
The resi due%gg%w?)rﬁ (?"F‘?(}é%ewﬁ %04 chronat ogr ahy over silica gel (20-45 m
(el uent: DCM MeOH NH40H 96/ 4/ 0. 1) Thg W fractions were collected and
t he sol vent was evaporat ed, yielding 792 I nternmedi ate 10. dI
Prepazati on

added dr opV\nAscfétyL%]“ 3% &@r%ﬂ@éﬂﬂﬁf@gﬂg%;@%}ﬁ%ﬁﬁgﬁa&%& ’H’c&é"l‘?rﬁ | at e 10
(0.037 nol) 1mtm1md'fate)8 (Oéﬁﬁymbﬂ)l id ®CM QI®0Mm)). THevaixmdrix vas stinedat radkd rred at a
tenperature t%e%r@g%rﬁi%f)t. Wl Was a®RH HEFE Wixtlfhhs ek Fac@f Gith DPRE The €d Wi th
organic layer was separated, dried (MgSO,), filtered and the solvent was evaporated.
10 The residue (151.6g) was purified by column chromatography over silica gel (20-45
pm) (eluent: DCM/MeOH/NH4OH 95/5/0.1). The pure fractions were collected and the

solvent was evaporated, yielding 32g (26%) of mtermedlate 9.

~ ¢) Preparation of intermediate 10 J\/Q/ Y

Methyl- lithium 1.6M (74ml) was added at 0°C under N, flow to a mixture of
intermediate 9 (0.059 mol) in THF (210ml). The mixture was stirred at 0°C for 90 min,

15  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 (20-45 pm) (eluent: DCM/MeOH/NH4OH 96/4/0.1).
The desired fractions were collected and the solvent was evaporated, yielding 7g (33%)
of intermediate 10.

20 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 NH;OH solution and extracted with DCM. The organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated. The residue was

25  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.



a concentrated NHAOH solution and extracted wwth DCM The organic | ayer was
separated, dried (MJSO4), filtered and the sol vent was evaporated. The

resi due was 25 purified by colum chromatography over silica gel (15-35 gm
(eluent: DCM MeCH 99/1). The desired fractions were collected and the

sol vent was evaporated, yielding 4g of internediate 11. -30- e) Preparation
of internediate.12. NH O Sodium hydrgborate (0.0187 nol) was added
portionwise at 5Cto a mxture of internmediate 11 (0.017 nol) in MeCH
(50nl). The mxture was stirred at 5C, hydeolized with water and extracted
with DCM  Tra Pepgatienofivlpmedigis! S epar ated, dfied (MySO4), filtered and the
sol vent was evaporated, yielding 4.2g {#u g'.of 5 internmediate 12.
f).ftpgrqtion of internediate 13 NH tUre of internediate 12 (0.0176
nmol ) in sodium hydroxi de 2N (65nl), THE (25m ) and EtCOH (25m ) was stirred
at room t enSydain/KRirdtoFatel @.010T md]) viae ddded g@uionm& @t 5°Gab@mirfek sfxt racted with

Et OAc. The arganic .| r S \SERAr | ed, S filydered and the

sol vent was lgg%egfaéet E%E)OQ?%PO& 'Hgﬂﬁ %@E‘% JH(Bef W’%%I}%P"ﬁ%%fir&fjé’tég

g) " Pr epar at i hydrolized with wateeandediractes-viith DECMS Thi-brginic [b@erwasasepaydtedydried (0. 03

nol) was ad . } : i rnediate 13 (0.015

mol) in DCMG??%%E e et Ore Sip ol el e (BRAOMR ' 2 2t oc

under N2 | dite 6d%ture was stirred at OC for 1 hour and at room
_____________________________________________________ orated at room tenperature.

The product was used w thout further purt |'ion, yi el ding (quant.)
internmediate 14. h)Preparatipn.of internediate. |5 ? '~ anz NA O 15 A

o r; ure gf | AhRLiR &F ﬁﬁ&média{eqw%mo@ghan iln%BJ_ﬂMJn Hydidkide QNQ(F&% ,?ng%xyl ate (0.045
no and pogassiu nat e : nol) .in acefo rile ). was
stirred and (%1%1"6 ﬁ&‘ggt%ﬁ &3"‘@5‘"%88?@ at 25’8‘98@{“‘? #ﬁ"gg %(;al{rg,rpo OBLMOact ed with
Et OAc. The ovgarand exteaged withEtOAc. The organic layer was separated, dried (MgSOs),

filtered and the solvent was evaporated, yielding 3g (86%) of intermediate 13.

10 Triethylamine (0.03 mol) was added at room temperature to a mixture of intermediate
13 (0.015 mol) in DCM (40ml). Methanesulfonyl chloride (0.015 mol) was added at
0°C under N, flow. The mixture was stirred at 0°C for 1 hour and at room temperature
for 3 hours. The solvent was evaporated at room temperature. The product was used
without further purification, yielding (quant.) intermediate 14.

15 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 (MgSOs), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (15-35 pm) (eluent:

20 DCM/MeOH/NH4OH 97/3/0.1). The pure fractions were collected and the solvent was

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

/NK/QNHI
NH

2



separated, dried (MgS™), filtered and the sol vent was evaporated. The
residue was purified by colum chronat ography over silica gel (15-35 gm
(eluent: 20 DCM MeOH NH40H 97/ 3/0.1). The pure fractions were collected and
t he solvent was evaporated, yielding 0.7g (14% of internediate 15.
i)Preparation.of intertediate 16 11 NH NHS -31- A m xture of internediate
15 (0.002 nol) in MeOH (50mM) was hydrdgenated at room tenperature under a
3 bar pressure-for 1 hour with Raney nickel (0.7g) as a catalyst. After
upt ake of H2 (3 equiv), the catal yst was filtered through celite, washed
with MOH Anixgrsekntermgdiamis GO0Bmobn ¥eQrh(50mix wasthydmgenaadas som ed,

yi el di ng O. @ngperatulré|inadet a 3 b préssiire foradioat witH Raneymicke(0e ghds Leaeddyt.at i on

of . i nt er medi,at by 1.6 n_hexane 148 nol ). was added dropw se at
250 under (051 1o o bl s st RuRy bl nalhElH O ot | n
(0.114 nol ) Me®HE a(s5adampoustrod DM andiBe fritsateuwas ewepgoraied, ryredding®.6550C for | h.
Cycl ohexgneepuA ey gige(g: 137 nol) in THE (100m ) was added dropw se at
-60C, stirred at -60C for 2h and then stirred further at -40C for |h. The
m xture was poured into saturated NHAClI and extracted with EtOAc. The
organi c | ayer was eparated, dried (MgSO4), filtered and the sol vent was
evapor at ed. Eﬁ@’—ﬁhégduct was used w thout further purification, yielding
34.13g (quahteparatidrofdfteimediatentdi ate 17 ceparati.on. pf internediate 18 x
N HA mxture of internediate 17 (0. @ iIn hydrochloric acid 3N
(250m ) and THE (250ml) was stirred and reéfl®xéd for 24 hours, The mixture
was hcgol _e?hﬂBst.iDCé\M ig Bg%&lo.manawdw%idamowﬁ@hme@ EndwR N, Pbtv:tﬁﬁed of f,
washed wi er .an rped. e roduct. sed, wi r r

a1 11 cat | ofb b et Sy T3 R Miikind REUHTED P popliandle | o of

i nt er medfat eixt@reiwapistirriat -H6Q°€rfoeth. SydohXafc0ard@mideblyde @S 7 abddad THBY t | onwi se
at 0C 1o t i) \ehla@idadiopyinfar 280%) st (B0 Y8R i sffrlfufther 0OM

tenperature for '3 hours a t he sol vent was i
at —40°C for 1h. The mixture was poured into saturated NH4Cl and extracted with

EtOAc. The organic layer was separated, dried (MgSOy,), filtered and the solvent was

evaporated. The product was used without further pun'ﬁcation, yielding 34.13g (quant.)
15  of intermediate 17.

A mixture of intermediate 17 (0.114 mol) in hydrochloric acid 3N (250ml) and THF
(250ml) was stirred 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, yielding 12.5g (39%) of intermediate 18.
¢).Preparation of intermediate 19 '

N o

20  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,

25  yielding 7.9g (75%) of intermediate 19.

A
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evaporated. The residue was crystallized fromdiethyl ether, The precipitate
was filtered off, washed several tines with diethyl ether and
recrystallized fromwater and DCM The m xture was stirred for 15 hours.
The precipitate was filtered off and dried, 25 yielding 7.99 (75% of
internediate 19. d] Preparation.of internediate. 20 r Np~vJ ~ O-32- A

sol ution of 4, 4-piperidinediol, hydrocfRoride (0.0651 nol) and potassi um
carbonate (0.217 nol) in DI\/F (250m ) was stirred at roomtenperature under

N2 fl f 10 A 0434 I DIVF

(SOM?ngréﬁﬁoe‘H{gglrg’SW SO 8‘9%8”*?&#?”%?&2@1%&??@&0&“*@% % er ature
for 1 hour 40217 meh naDMIRIQSOmIt) wasigtirted at room tdinperatiuretunder Nefbovefooll@d t o room
temoerature,ﬁndAeap{@dofm&% 110 62568 in dpng(s@gﬁwlagh&&helo ahd | t ered

of f, washed sever wat er -~ an € ¢t was used
in the next heA{YreWasstisied af ltoneuemmatvnqé@r Iohpr andthen 70 qus@m hqug) of the

residue (513 ’I&g)mm& Wddlcbble@ b roym eh Pﬂ”thrébﬂ i‘é@lgﬁt%ﬁmer(ll/ﬂmnﬁ) frhe¢a gel (15-40

| t || t ed
Ot he 00" et S ety e &}%r@l S ol vl SR T e o
MEK/ DI PE, f ipredectevhs uséd mahachedt icaation yiep Withowy fi@dthe6purificationt. &r pastdBgiod 20.

Exanpl e AS g 1€£1§Lf2ea(rl ?%g)qpaégyfughgﬁ ?Mﬂlﬁoﬁé%%ﬂﬁ ovgrﬁ“& 'illei‘ﬁlé-u'o /A'n)6M in

hexane (0.0516 W se at

mxtur e of  GeRONPARNERORINURy ). THariowes fracto0s e colcied pathe. ( 115m1)
;Il_-he lm)éli[)ur leomaa waik der’]pefhteﬂt ThOesi ey (Z.Dgﬁ\OWc;rysﬁal]ﬁﬂe&tftd)hENM(/( 0D%Pf3ﬁlterlec; e
- cycl ohexy t qerazi pr opanone no in
(103mL) was oggag g %ﬁggleﬂl%z é?)tgmem%f)zom xture was stirred at -60C for 1
hour, brought to 0C poured out into a saturated NH4Cl solution and
extracted with Et OAc. The organic | ayer was separated, dried 20 (MgSOH4),
filtered and*ampled vent was evaporat ed. The residue was purified by colum
Thent: DCM MeOH NHACOH 97/3/0. 2
ed and the sol vent was

1. b) Preparation of

and 90/10/0.2). The pure fractions were {col
evaporated, yielding 3.7g (20% of i
internmediate 22 | ~N OH o

nBuLi 1.6M in hexane (0.0516 mol) was added dropwise at -60°C under N; flow to a
15 mixture of 6-bromo-3-ethyl-2-methoxy- quinoline (0.043 mol) in THF (115ml). The
mixture was stirred at —60°C for 1 hour. A mixture of 1-cyclohexyl-3-(4-methyl-1-
piperazinyl)- 1-propanone, (0.043 mol) in THF (103ml) was added dropwise at —60°C.
The mixture was stirred at —60°C for 1 hour, brought to 0°C, poured out into a saturated

N

NH,CI solution and extracted with EtOAc. The organic layer was separated, dried

20 (MgS0y), filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (20-45 ym) (eluent: DCM/MeOH/NH,4OH 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

25  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 NH4OH
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.

30



O A mxture

and 25 hydrochloric acid 12N (0.121 nol)

of internediate 21 (0.00841 nol), tin(ll) chloride (0.0336 nol)

In acetic acid (36nl) was stirred

at 80C for 16 hours. The m xture was poured out on ice, basified with a

concentrated NH4OH
separated, dried (MgSOH),

product was

used without further purifBecation, yielding 2.45g (74%

solution and extracted with DCM The organic | ayer was
filtered and the sol vent. was evaporated. The

of

intermedi ate 22. 30 -33- Exanple A6 A). Preparation of ' internediate, 23.

N Cr PhOSphiél Fhifri de (110.9mM ) was added dropwi se at 5C to DWF (81.5ml).
The m xtur 9 rred until conplete djssolution. 4-[(1-oxobutyl)ani no]-

(0]

benzoi c aci ) Prepariarén efshtenmedne?B nol ) wasl added. .The mixture was stirred at
into ice

100C for 15

water. The precipitate was filtered off,

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

hours, then 5 cooled to roorﬂtture and poured out
ST

gdewi th wat er and dri ed,

yi el di ng 42.FhagphoT Hlode (il 10.9mIyBEL addRd dbpwite at $°€NBIINIF 081 $hl). THet er nedi ate 24

of internmediate 23 (0.1606.n0l) in sodjum hanol at e 30%
s M L AR DL L - SheBRRDRPIGh YA 1Y ueod f or
hour s, then ettybedterd0.34 chof)ovas @ddeduThe mixture was stized at 100P@ farlSdiopist there was

N A m xture
solution in

filtered cof f

| ayer

15

was separsgt ecgo M@%&"ﬁ%@é@ewﬁ Fé‘_’é@;‘gn}ﬁﬁgﬁgr'gfﬂ?i%&?%@gﬁ%ﬁ ;t ed till
dryness, yi etftivaghed withapter andgricsk viekingi42ede 4790)24 intermediptecd3ar at i on of

portionw se
nmol) in THE

I nt ennedi at &) Preparafid\boflihteimddiateada m num Wde (0.1288 nol) was added
0

at OC under N2 flowto a %ol 0 i nternedi ate 24 (0.1288

(263nl). The m xture was sti e ef 30 m n, poured out

into

i ce vater an&n@ﬁam@mgﬁm@ 2@ 60601 P I8ALG nie?:a{n??éﬁh%lﬁﬁﬂ% ated, dried

(MySO4), fil

tered and e solvent was evapor at

ness, yielding

27.4g (98% M$OH (1328l andiMeQH (409mibwasskirred andyetduxed fordlShoyrsathen 26 ~s' p

10

15

20

25

cooled and poured out into ice water. The precipitate was filtered off, washed with
water and taken up in DCM. The organic layer was separated, dried (MgSQy,), filtered
and the solvent was evaporated till dryness, yielding 31.64g (85%) of intermediate 24.

¢) Preparation of intermediate 25 “O/m\
' . SN N

Lithium aluminum tetrahydride (0.1288 mol) was added portionwise at 0°C under N,
flow to a solution of intermediate 24 (0.1288 mol) in THF (263ml). The mixture was
stirred for 30 min, poured out into ice water and extracted with DCM. The organic
layer was separated, dried (MgSO,), filtered and the solvent was evaporated till

dryness, yielding 27.4g (98%) of intermediate 25.
Q/p

d) Preparation of intermediate 26 /S\O/\C(jf\
‘ N N0

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.

. . . N R
¢) Preparation of intermediate 27 @\/@m

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 (MgSO,), filtered and the
solvent was evaporated. The residue (24.6g) was purified by column chromatography
over silica gel (20-45 pm) (eluent: DCM/MeOH/NH,OH 98/2/0.1). The pure fractions



Met hanesul fonyl chloride (0.104 nol) was added dropwi se at OC under N2 flow
toa mxture of internediate 25 (0.069 nol) and triethylamne (0.207 nol)
in DCM (120m). The mixture was stirred at OC for 4 hours. The sol vent was
evaporated till dryness 20 (wi thout heating). The product was used w thout
further purification, yielding 20.4g of internedi ate 26.

e) Preparationofinternmedi ate.27. N A nm-#4ure of internediate 26 (0.0691 nol),
1- (phenyl net hyl ) - pi perazine (0.0829 nol) and potassium carbonate (0.145
nmol) in acetonitrile ( 150rrfL% was stirred and refluxed for 12 hours. The

sol vent was ¥Eegdededandithe sol vent waseyaporped. 1he regidue (falg) wag efysiahized, 25 DOM and
wat er. The dfogeDIRE. Thy grecipitdic Saphltepddif ardrdried, yidWiv1)6g of intérmedideand t he

sol vent was ey ora@g% The residue (24.69) was purified by colum

chr omat ogr ap q ica gel (20-45 m (eluent: DCM MeOH NHAOH 98/2/0.1).
The pure fractl ons -34- were collected and the sol vent was evaporated. The
residue (2.79) was crystallized fromDIPE. The precipitate was filtered off
and drie Ml 6g of intermediate 27, nelting point 78C. 5 Exanple

A7 41. repar@?g amfndfﬁﬂt@i-hﬁ&ﬁteajse 28 I} 1.6M in hexane (0.224 not)
6- br ono- 3- et hyl - 2- net hoxy-

was added at -78C under N2 flow to fa ¥
qui noline (0.188 not) in THE (500ni)> rdfre was stirred at -78C for 1

?gg B .m)A mi xtnuggl 1361\&1311 ﬁmh@mezszat ol )lw £sdd B L igrayided19, ﬂ&tdﬂé@)l{tm.h % EH][E > 10
was ed . dropwi se a ed. at - or
hours, then 66\?’8’3]%&‘3“1}@ d@‘hwdﬂ%v&wswﬁﬁ“@itwﬁﬁ@%h ﬁLeE'lnﬁ&‘br € W#he organic

layer was stpetat-@8fC fdr 1 bour( MyBGdje, of Bidytlehaxdna hdarbuealdeblydee(it 8daml)
evapor at ed. g@ﬁf?gﬁﬁw?s aﬁﬁéﬁ &Q%vg\% —ﬁk”d gg?%yﬁb{r_?% Wil £ 98 Bp5 aphy over

silica gel (20-4 uent pure fractions were
col | ect urg Hbenstaplwélhto QReshydpolized %ﬁdédtfa“‘}ﬂ withEiQAu dhegreario dayerof

i nt er medi at Qvﬁ&pab)edﬂﬂxﬁﬂé(l\@smﬁﬁﬁéred Mdahesiveat ®as2dapb rhie&SI‘hermd(kure of
hI oric acid 3 nd THE (400m)

i nt er medi at

vas st 11 oo oo Bt il by il <% P340 @45 bona o
solid. The DGMERAe 86/é). The phire fraetians) wefefcollegteskand thei sp}vemmsm@poaimcbd The
filtrate was; e@é;ﬁg‘ﬁpggegz%%;llﬂte%d,atgbg organi c | ayer was separated, dried

(MSO), 11 lt)ﬁrreggrat?orrlldofmtenne?hat55 Gﬁ\@r
N O

15 A mixture of intermediate 28 (0.131 mol) in hydrochloric acid 3N (400ml) and THF
(400ml) 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 (MgSO,), filtered and the solvent
was evaporated. The residue was crystallized from DCM. The precipitate was filtered

20  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

N° 7O

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

25  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.



was evaporated. The residue was crystallized fromDCM The precipitate was
filtered 20 off and dried. Part (1.5g) of the residue (16.5g) was taken up
in MeOH The mxture was stirred overnight. The precipitate was filtered
off and dried, yielding 0.72g of internediate 29, nelting point 212C.
C)PNI)Aration_of internmediate 30 IH o Internediate 29 (0.053 not) was added
slowly at OC to thionyl chloride (150mBf: The m xture was stirred at room
tenperature for 4 hours. The solvent was evaporated till 25 dryness. The
resi due vvascb ken up several times in The sol vent was evaporated. The
product was UsERURHOMRAntermadiate?l pur i f,:lixf' ation, yielding 16g (quant.) of
intermediate 30. -35- 0).P p.ggtioq &f Jintermediate 31 1IN V V H A sol ution
of 4, 4-pi peridinediol, hydrochloride ((.079 noll and potassium carbonate
(0.265 nol) in DVF (200ml) was stir l‘!; enperature under N2 flow for
10 mn. A solution of internedi ate ' Sool) in DVF (200nl) was added
slowy. The mxture was stjrred at roomt ng)eratur for. 1 hour and then
pour ed out iAhf‘ﬂ“‘W&tozf‘z“'PFP@dB‘CB’tOE@V%‘P?'H?’éde\)(&Q ?WPD@P‘SB‘“@F‘F’,‘“ GREROREE sever al

tinmes wth wares mal)dn DMK @00maL) was stirrddGMoomiteidperitgeeninded Nypyftow fead0 separ at ed,

dried SO4). il e : i 19. 2
wns put i 71 eqiy S iRBGDE SA0KS oS DV BBRAN s IR TR L1 2
DCM Me OH NHA@Mugeyap/sprred at ropra tempegatyre fertli honsangdhen povred oyt intp waierdThéhe sol vent
was evapor atpestipitiesdl ifilered bffd@ashed Wvef i WiiRaterdng eRtacteHOvilkBON. € A8 a)

Preparation.of internediate 32 N Q! ul i 6M j n hexanpe (0.154 nol) was
Daed. dr opwi 8 CHENCATE HhkAParRts g (MBS0 T g Tirsolvent was
6- br ono- 3- etelwyjor@edrFhdrexidue Oi2gpivanpurified b Solomh FhiomatbigkaphBdventilicaged t he

Xt ure Y8 (84 S hons BGIOHRILBHIAPIETRE AL IEI E QKA ifadf2 L) i

THE 15 (100 opw se at : nxture was stirred at -60C
for 2h, therpndthe solvent was evaporated, yielding 11.4g (59%) of intermediate 31.
10
Example A8
a) Preparation of intermediate 32 5L
|
N o

nBuLi 1.6M in hexane (0.154 mol) was added dropwise at —-60°C under N, flow to a
mixture of 6-bromo-3-ethyl-2-methoxy- quinoline (0.118 mol) in THF (314ml) and the
mixture was stirred at —-60°C for 1h. 2-thiophenecarboxaldehyde (0.142 mol) in THF

15 (100ml) was added dropwise at —-60°C. The mixture was stirred at -60°C for 2h, then at
—40°C for 1h, poured out into a saturated NH4Cl solution and extracted with EtOAc.
The organic layer was separated, dried (MgSOQs), filtered and the solvent was
evaporated. The product was used without further purification, yielding 35.37g (quant.)
of intermediate 32.

b) Preparation of intermediate 33 s §

N° 70O
H

20 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 (MgSQ,), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (20-45 pm) (eluent: DCM/MeOH

25  98/2). The pure fractions were collected and the solvent was evaporated. yielding 9.3g
(28%) of intermediate 33.



-40C for Ih, poured out into a saturated NH4Cl solution and extracted with
Et CAc. The organic |l ayer was separated, dried (MgSO4), filtered and the

sol vent was evaporated. The product was used wi thout further purification,
yielding 35.37g (quant.) of internmedi ate 32.

b). Preparation_of.internediate33 HO 20 A mixture of internediate 32 (0.118
mol) in hydrochloric acid 3N (426m) af@ THE (274ml) was stirred at 70C for
6 hours. The m xture was poured out on ice, basified wth a concentrated
NHACOH sol uti on and extracted wth EtOA,. The organic |ayer was separated,
dried (MySOf)-Freparptionf intermediatecdd sol L s~evapor at ed. The resi due was
purified by columm chromat ography owefr s Licga, eI (20-45 m (el uent:

DCM MeOH 25 98/2). The pure fractions were #oldected and the sol vent was
evapor at ed. Ih/tbﬁ{eﬁiawﬁ(o%@zz &x@ﬁ%as dded g&ﬁbﬁwﬂé ﬁto@c$§tmon§ﬁch16ddeg’!i@ﬂ§” ation. of

in_tennedigte 34 S N O Interned ate was adde portlonvmse
at 0C to t hilGRIXIE s StEed 3l 63nM temquﬁ@rerﬁvm% The SoleRt s vaporasy
t enper at ur e dopnessiTighirodubh@aswed eithowndatherpypificadondlyieldirg 9. 78g\(geme ) of T he pr oduct

was used wit riy,her purification, yielding 9.78g (quant.) of
i nt er nedi at em%wﬂké%‘tp gation_of intepmediate 35 5 N O 5 Potassium

car bonat e ( d).E&paranofuptermedisteBt o a ture of 4, 4-piperidinediol,
hydrochl ori de (0.0483 nol) in acetoni{rijle (74nml). The m xture was stirred

under N2 flow for 15 mn. Am'xturesof‘ intermediate 34 (0.0322 nol) in
acetonitrile (98ml) was added at rEﬂﬁ“rWre. The mixture was stirred
at 60C overnight, then poured out Tnto @and extracted wwth DCM The

organic |layer was separated, dried (MySO4)," 10 filtered and the sol vent was
evapor at 8d. Potassivie garbenate 84 6bmol)ryas addeg to a minareof # drpipesigingdioy over silica

gel (15-40nhy &reém&me (om\a AYEIPH NNetd I8 (74341 The nuxtiﬁlaa«ala%ee&drﬂsrtmpns wer e

o et o el gl R KoL By e o

added at room temperature The mixture was stirred at 60°C overnight, then poured out

into water and extracted with DCM. The organic layer was separated, dried (MgSO,),

10 filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (15-40 um) (eluent: DCM/MeOH/NH,OH 97/3/0.1).
The pure fractions were collected and the solvent was evaporated, yielding 0.46g (4%)
of intermediate 35.

15 B. Preparation of the final compounds

Example Bl

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

20  was taken up in DCM and water and the mixture was extracted. The organic layer was
separated, dried (MgSQ,), 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.

25



Exanpl e Bl Preparation_of compound 1_ " N N O Sodi um hydroborate (0.0318
nol ) was added at OC under N2 flow to a solution of internediate 3 (0.0245
nmol) in MeCOH (80nml). The m xture was stirred for 30 min. Water (10ml) was
added. The organic sol vent was evaporated. The aqueous concentrate 20 was
taken up in DCM and water and the m xture was extracted. The organic |ayer
was separated, dried (MSO4), fil tered’and the sol vent was evaporated till
dryness. Part (3g) of the residue (7.5g) was crystallized from 2-propanone
and a snal | m)ulntB20f MeOH. The precipitate was filtered off and dri ed,

yi el ding 2. gﬁ—%corrpound 1, melting pgint 172C. 25 -37- Exanple B2
Preparat i on}?@ﬁpmnglp@flmmmurﬂbi assi um carfignate (0.107 nol) was added to a

m xture of 4, 4-piperidinediol hydrochlorfide (0.032 nol) in acetonitrile
(49nml). The m xture was stirred under N flow for 15 mn. A mxture of
internediate 7 (0.0213 nol) in acet ~1§8M) was 5 added. The m xture
was stirred at 60C for 3 hours, the ggh i, i nto water and extracted
with DCM The organic | ayer was separated, d |ed (MgS™), filtered and the
sol vent was Petasgpgn atrbehateTid 07 awil)dvrs addesl tp amiXtuedf Biy- mpdnsllmdi@hr omat ogr aphy
over silic

R %&%&hlérﬂ(ﬁ (@ @3%0()‘?111 h@fﬁnltnmﬂ? Qe MR W2 sﬁé‘gd 2iddr &) - The pure
fractions

re coll ected sol vent “was evaporate The residue was

crystalli zedloprfen 51‘9‘"di°‘é{“|’$9!f° ‘éftlﬂtéfmedWFJ (HQ2d3 Hloﬂ)df’ acejenitnife 8BRS of £ and
dried, yisel dided. Thelfigturd&W%9 Qirred @QO6QPCYHDB Roursteh b&ﬁe@&!tnﬁto Zhtecand=xanpl e B3

Prepuation qf, c e{{xr A mxtur pate (0.002
nol ) and et ﬁ'i‘/ rac%gpv\)/e{'ﬁgtg?ﬁth? %rg% é{%% Wnaﬁlsipaf#ede %ﬂ‘g&%ﬁw d’sltfé'gtl rred and
refl uxed fomsolgers wasenaporafeduFlecresidue wastpurifaed yrcolumeh chesmategraphy avet h DCM The
or gani ¢ 'l aygflicy'gel (Pﬁﬂﬁﬁﬁ§ engﬁJCM/MMQH@SlSVPS/@(i) e Bxléefract%ﬂsvent Was

r Th rif m r
evaporat ed. wereeco lectedd and tlge so? nt was ev gorzlxteé %‘ﬂe ééld(l:lg le{s crygtgglzergailrorg aphy
10  diethyl ether. The precipitate was filtered off and dried, yielding 4.16g (51%)of
compound 2, melting point 218°C.

Example B3
O~

J Moo
X
A mixture of intermediate 16 (0.002 mol) and ethyl 2-oxobutanoate (0.004 mol) in
15  EtOH (15ml) was stirred and refluxed for 2.5 hours, poured out into water and

extracted with DCM. The organic layer was separated, dried (MgSO,), filtered and the
solvent was evaporated. The residue (0.9g) was purified by column chromatography
over silica gel (15-40 pm) (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



over silica gel (15-40 nm) (eluent: cycl ohexane/ 2-propanol /NHAOH 85/ 15/1).
The pure fractions were collected and the solvent was evaporated. The
residue was crystallized 20 fromdiethyl ether. The precipitate was filtered
off and dried, yielding 0.054g of conmpound 3, nelting point 163C. Exanple
B4 o Preparation, of conmpound 4 0 -38- A m xture of sodium hydride (0.429)
in THE (10.5nl) was stirred at roomtedferature for 10 min. Then TIC was
decanted of f. DMSO (32m ), then trimethyl sul foxonium iodide (0.013 nol)
wer e added. The mi xture was stirred at roomtenperature for 1 hour.

| nt er medi at & PExtyre opgofmmypydridg Lx42e) e BHE (19wm)) wassirmgd at rgpm tiaReralyier r ed at
rporr? ?)C;[Vl err_r.?_efbxalt(uﬁia.mrlml {Whs dedddt&t offViM ﬁd&dﬂ?lﬁﬂ?n&dﬂﬁ%@&&lfﬁx_@rﬁims gxt rgct ﬁd
Wi t 0 ic.layer separated, .dr red and the
sol vent was ng}%ep@?)g?g]d’.l) v %ddrélg'glfhﬁtf‘@xWEsw%rsg}g?daﬁIr“l)éz“éN%"pr%)aHre %Ortl(?’our‘

2- pr opanone/lueemediate 260 Q)1 14 Tieb was eddedistoa e Thamixtére was sémiedodt fooand dri ed. The

residue was tERseratdt ddrhBd Wate W4 28d:aRAD MR SR whé lex @il with DORI. RR&CI pi tate
was filtered off and dried, ylfgltﬁ'gkﬂ% 1.549 (36%, of conmpound 4, 10 nelting
poi nt 200C. Org3RigyeR Wasseppalsdy £S@). @?iﬁﬂ(ﬁ&ﬁ&‘e&?ﬂl‘@“ wesevaRomted. of

i nt er medi at &he Zes{dle VASSYstamdiked from Matdpatcierdicthyletheh THe prgcipaitedaat room

t enperat ure r I hth P %.(0.250) as a 15
catal yst. Affl"‘ggﬁﬁgfbé{aé‘g %{' Tﬁé?‘%@ﬂég’&iﬁ?ﬁf“ﬁ%ﬁfﬁﬁ' gc{paatléng/%%ﬁl%&gé t hr ough
celite and tIhe pretipitate aag filiered eff apd dradeeldingd . 3443 fwempeutddn up i n water
and a concemdl@iggRinibd§dd. sol ution and the m xture was extracted with DCM
The organic | ayer was separated, dried (MgSO4), filtered and the sol vent
was evaporated. The residue was purified by colum chromatography over
silica gel @3 (eluent: DCM MeOHI NHA0H 20 94/6/0.3). The pure
fractions it tected and_the sol vent evaporated. The residue was
cryst al | i zedrgpaatiorpofsompanethd. The precfpiittdfe was filtered off and dried,
yielding 1.07g (43% of conpound S, L1t i poi.nt 181C. Exanpl e B6

A mixture of intermediate 22 (0.00623 mol) in MeOH (25ml) was hydrogenated at
room temperature under a 3 bar pressure for 8 hours with Pd/C 10% (0.25g) as a

15  catalyst. After uptake of Hj (1 equiv), the catalyst was filtered through celite and the
filtrate was evaporated. The residue was taken up in water and a concentrated NH;OH
solution and the mixture was extracted with DCM. The organic layer was separated,
dried (MgSO,), filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (15-40 um) (eluent: DCM/MeOH/NH,OH

20 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.

Example B6

25  nBuLi 1.6M in hexane (21.32ml) was added dropwise at —70°C under N3 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



Preparation, of conpound 6 F~~{J CHIJI H 25 nBuLi 1.6Min hexane (21.32m)
was added dropwi se at -70C under N2 flowto a mxture of 1-nethyl-

1H i m dazole (0.0341 nol) in THE (28ml). The mi xture was stirred at -70C
for 30 mn. Chlorotriethyl- silane (0.0341 nol) was added. The m xture was
brought to roomtenperature. nBuLi 1.6 Min hexane (21.32m) was added - 39-
dropwi se at -70C. The mixture was stir#38d at -70C for 1 hour and then
brought to -15C. A mi xture of internediate 20 (0 0136 nol) in THE (50m)
was added dr at -70C. The m xture was owed to warmto room

t enper ature EH‘Y‘FFga‘ A& Cn LBt mixtyrg gas StBE?GraEUWOthOF lhoyr apdshen rapehd tanHacl

sol uti on and-16%C. rpamtmeum&nﬁemezomwmmm(anvawaadeaﬁt@weed dried

(MS™), filte t sevap a du purified
by col umm chtrto?#g ﬂ? H‘Iﬂ] grgl@l to(r%nif?pﬁa%?e?lhmﬁt%em&f\:ﬁ%éa—v NH4 CH
94/ 6/0.5). merep@u@nformtmeH@leol@mn adtesactaddvithiEtOdgl Thnergame

evapor at ed. | ?w%@%h%‘d@d%ﬁd%l@bg' ﬁlk&&ﬂanﬁ&%ﬁieﬂr%%%ﬁ%‘?atedTaﬁe precipitate

was filtere el |ng{ grp 6, nelting
poi nt 194C. rorid %%ﬁwé 9 Dysoling esrammvmma ggl (20-45 pm) (eluent:
............ DCM/MeOH/NH,QOH94/6/0.5). The pure fraétidiis ¥ieter @lledted andeliasdiheat was? 7

boured out 14 iE e FBIRE bs A5t APl o EbonRBe e TR il ™ 1 e s
stirred for filgradioff anﬁlﬁ‘ée?)r}’é,f&dlpiﬁﬁ &(%Ofmmn@ﬂ@w cmeﬂtmgmqmié%‘iﬁ th water and
15 driedyo yielding 0.99 (78% of compound 7, melting point 194C. Exanple B8

a) Preparation of conpound 8 HO A m xture of internmediate 19 (0.0164 nol)
in 2-(di met IBdamwlerBY) - et hanol (50rr1) was stirred and refluxed for 2 hours.

The m xture p@g§ to wat e an g~20 with DCM The
organi c | ayer Was - ]géf%m Uun‘”]drl ed (NBSOM Lterad and the solvent was
evaporated. The resi due (16g) was pUI’IfI ed by col¥irm chr omat ogr aphy over

silica A mixture of intermediate 27 (0.00319 mol) in hydrochloric acid 6N (70ml) was stirred
at 80°C for 30 min, poured out into water (50ml) and potassium carbonate solid. The
mixture was stirred for 10 min. The precipitate was filtered off, rinced with water and
15  dried, yielding 0.9g (78%) of compound 7, melting point 194°C.

Example B8

a) Preparation of compound 8
/N\/\

A mixture of intermediate 19 (0.0164 mol) in 2-(d1methylarmno)— ethanol (50ml) was

stirred and refluxed for 2 hours. The mixture was poured out into water and extracted
20  with DCM. The organic layer was separated, dried (MgSQ,), filtered and the solvent

was evaporated. The residue (16g) was purified by column chromatography over silica

gel (15-40 um) (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
25  dried, yielding 2.8g (48%) of compound §, melting point 122°C.



gel (15-40 pm (eluent: DCM MeOH NHAOH 94/6/0.5). The pure fractions were
collected. The m xture was allowed to crystallize out for several days
(precipitation resulted). The precipitate was filtered off, taken up in
petroleumether, filtered off and 25 dried, yielding 2.8g (48% of conpound
8, nelting point 122C. -40- bA Preparation.g conpound_9.and_10 N (A) (B)
conpound 9 conpound 10 Conpound 8 (0.68244 not) was separated into its
enanti onmers by colum chronat ography (el uent: hexane/2-propanol 88/12;

col um: CHI I'?’)AEPAK A[gg The r{rfé;lbredfracti ons .ere coll ected and the sol vent
was evapor atedrepaiton.ofcompaundetanddiy ot o | | Q’ pet rol eum
ether. The precipitate was filtered offi and
conpound 9, nelting point 115C, and 27029 8f YCO) i nt
115C. Exanple B9 Preparation. of conpound.|| NWO§Sdli um cyan 1 roborate
(0.02 not) was added portionw se at 0C undgr N2 flowto 1 B solut P on of
internmediate 31 (0.02 not) and 2-net hoxyc-0 f\hadban’i ne (O.CQZ o%ﬁtlg) in MOCH
(100m ). The m xture was stirred at room {%’ﬁ%{érature for MBo8ur's. water was
added and t Keompoxbdid €.02244 enol)rvess seirarddtintoDE®hantibmembgaolumnl ayer was

separ at ed, ' gl € ) IH&@E‘[P@ d. The
resi due (9. %ﬁo‘ﬁ%}fg %ﬂ?%@%& hngangfggﬂ?f%ﬂ&cfﬁp?n%@%ﬁéf% y oye\ri@gl 'ialf:hg gel (20-45
n (el uent: PEXCNTacHeRyWware cpliegtsd oy the solwpnt wangyaprated fihgaesidigvager e col | ect ed
gnd t he sol \ceyztamgga tfrﬁmaﬁﬁirﬁtaﬁd peTtiBl@m R ﬂuep_t rmtaeerwatfflitefddbg@hn?; om 4 dried

- propangne and di et her. reci pi S red of f. .and dri ed,
i o1 o g 0. B0 eI EhR Y 0m S oo R e s 1 s B4 2. g 4 ShiPalig 10

Pr epar at i onohatongreimdlIZ.NN-' '~ “NJ H 20 Sodi um cyanotri hydroborat e

(0.00126 not) was added at OCto a mxture of internediate 35 (0.00126 not)
and 2-net hoxy- et hanam ne (0.00151 not) in MeOH

Example B9

()
o> dried yi}!el di

Sodium cyanotrihydroborate (0.02 mol) was added portionwise at 0°C under N, flow to

10  asolution of intermediate 31 (0.02 mol) and 2-methoxy- ethanamine (0.024 mol) in
MeOH (100ml). The mixture was stirred at room temperature for 12 hours. Water was
added and the mixture was extracted with DCM. The organic layer was separated, dried
(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

15  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 O
N
s N
N 0

20  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



(10m ). The m xture was stirred at roomtenperature overnight, then poured
out onice -1- and extracted with DCM The organi c | ayer was separat ed,
dried (MgS™4), filtered and the solvent was evaporated. The residue was
purified by col um chromatography over silica gel (15-40 gm (eluent:

DCM MeOH/ NHACH 90/ 10/0.1). The pure fractions were collected and the

sol vent was evaporated. The residue wadlcrystallized from MEK 5 and di et hyl
ether. The precipitate was filtered off and dried, yielding 0.22g (41% of

CoPounS, 12 TS o SRR b R PUSBTgE8,O 10

[B1];: mp. 1Wa6Iven wisevamratédThé Baillue waspurifia®y cilumitchoRaGE@phy der  3; Ex.

[BS],mp FoINOCo.
Mo 5; . {ReqetiLs-Humdfoeh DEHMeORGHSODOD Nneul plsiols™ © ) 11 9,7
Co. No. 7; [ere c[oquted Adgshe sphveat wes evappratel. T&resnflg;g]vas qﬁ%&lll@é@m MEK H

5 and diethyl ether. The precipitate was filtered off and dried, yielding 0.22g (41%) of

compound 12.

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

Table F-1
Qe (ﬁﬁ
N\j\(:(\r\ N
N "o
Co. No. 1; Ex. [B1]; mp. 172°C Co. No. 2; Ex. [B2]; mp. 218°C
o 50
N
. oasee
Co. No. 3; Ex. [B3]; mp. 163°C Co. No. 4; Ex. {B4}; mp. 200°C

Co. No. 5; Ex. [B5]; mp. 181°C Co. No. 6; Ex. [B6]; mp. 194°C
ShsHe |
@\/N\) N0 AN x
H
N o
Co. No. 7; Ex. [B7]; mp. 194°C Co. No. 8; Ex. [B8]; mp. 115°C

| |
N PNV
N N
H H_

(0]

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




(A); Co. No. 9; Ex. [B8]; mp, 115C B); Co. No. 10; Ex. [B8]; m. 115C - 42-
RM: N5 Co. No. 11; Ex. [B9]; mp. 196C Co. No. 12; Ex. [B 101; m 148C N N
OHNO ONCo. No. 13; Ex. [B1]; mp. 242.2C Co. No. 14; Ex. [B1]: mp.
176C H O Co. No. 15; Ex. [B1]: mp. 175C Co. No. 16; Ex. [B2]; mp. 180C
N~H Co. No. 17; Ex. [B2]; mp. 181C Co. No. 18, E. [B2]; m 100C Co. No.

19; Ex. [B2]; mp. 136C Co. No. Ex. [B#- mp. 126C CND 'N V V~ N oo \Nblc
Co. No. 21; Ex. [B2]; mp. 228C Co. No. 22; Ex Ex. [B2]; mp. 184C NS HHO
Co. No. 23;[EX. (BZT; P ZIST 0. No. 247 EXT [ BB p. Z03T -2437F H O

N~o Co. No.| 25; Ex. [E%; mp. 154C Co.|No. 26; Ex,_ [B2]; mp. 152C| H ~N N
p NO

N N
SRS s S
|
N Yo

H
Co. No. 11; Ex. [B9}; mp. 196°C Co. No. 12; Ex. [B10}]; mp. 148°C

\N/\I H
N
. e
N (o}

oZ N H
H

Co. No. 13; Ex. [B1]; mp. 242.2°C Co. No. 14; Ex. [B1]; mp. 176°C

o ﬁj@m

H

Co. No. 15; Ex. [B1]; mp. 175°C | Co. No. 16; Ex. [B2]; mp. 180°C

H

Co. No. 17; Ex. [B2]; mp. 181°C

Co. No. 18; Ex. [B2]; mp. 100°C
[

e ~A
” o*crr
OO o

N0 H

H
Co. No. 19; Ex. [B2]; mp. 136°C Co. No. 20; Ex. [B2]; mp. 126°C
E"“] 3)
N

O)\Qfl“ ®
E (6]

N N O
H

Co. No. 21; Ex. [B2]; mp. 228°C

Co. No. 22; Ex. [B2]; mp. 184°C

N
s N Yo
H

saesq

p

Co. No. 23; Ex. [BZ]'; mp. 213°C

Co. No. 24; Ex. [B2]; mp. 203°C




Co. No. 27; Ex. 7]; mp. 193C Co. No. 28; Ex. [B7]; mp. 230C,. | CND Hp
NO(A; .CH04 (1:2). HO (1:1); Co. No. 30; (A); Co. No. 29; Ex. [B8];
np. 106C Ex. [B8]; mp. 1961C H O "NH S Hp Co. No. 31; Ex. [B10] Co. No,
32; Ex. [B10]; mp. 144C HN~~ QHa NHp N O _C2H204 (1:2) .H20 (1:1); Co.
No. 33; Ex. ; m. 235C Co. No. 34; Ex. [B 10]; np. 198C [810] (NJ O NNO
Il Np Co. No. 35; Ex. ; mp. 222C Co. . 36; Ex. B10 ; mp. 216C 44- H_ H
Co. No. 37; Ex. 10]; mp. 132C Pharnmacol ogical exanple In vitro

Scintillatipn Proximty AsSay (SPA) for PARF*—lih My actTvity
Conmpounds OF the present_invention were|ltested in nvitro assabeased on
SPA techno] ogy (propriry t o Amer sham Phar naci otech). In principle,

the assay relies upgon te¢ well established SPA t ol ogy for the detection
of pol y(ADP}ri bosy»l")xa't\h sfHi-otinyl atped target teins, i.e histones.

Thi s NN \H\[:(
N ;?:0\

Co. No. 25; Ex. [B2}; mp. 154°C Co. No. 26; Ex. [B2]; mp. 152°C
H H
OO CC savee
- g 0 . ]r_“l (0]
Co. No. 27; Ex. [B7]; mp. 193°C Co. No. 28; Ex. [B7]; mp. 230°C

. | | (\0/
oo X

H
(A); .CoaH204 (1:2). H20 (1:1); Co. No. 30;
Ex. [B8]; mp. 196°C

(A); Co. No. 29; Ex. [B8]; mp. 106°C

N0
)@ I
N S g (o]
Co. No. 31, Ex. [B10] Co. No. 32, Ex. [B10]; mp. 144°C

5 Q)

(o}

.C2H,;04 (1:2) .H,0 (1:1); Co. No. 33; Ex.
[B10]; mp. 235°C

®

) oo
N o

B ©°

Co. No. 35; Ex. ; mp. 222°C Co. No. 36; Ex. [B10]; mp. 216°C

Co. No. 34; Ex. [B10]; mp. 198°C




ribosylation is induced using nicked DNA activated PARP-1 enzyne and [3H] 10
ni coti nam de adeni ne di nucl eotide ([3HL-NAD ) as ADP-ri bosyl donor. As

i nducer of PARP-1 enzynme activity, nicked DNA was prepared. For this, 25 ngy
of DNA (supplier: Sigma) was dissolved in 25 ml DNAse buffer (10 nmM
Tris-HCl, pH 7.4; 0.5 ng/m Bovine Serum Al bum ne (BSA); 5 mM MyCl 2. 6H20
and 1 MM KCI) to 15 which 50 | DNAse seution (1ng/nm in 0.15 M NaC) was
added. After an incubation of 90 mn, at 37 C, the reaction was term nated

£

by adding 145 NaCi—fottowed—by a—fyrther—TrcobatTonmat—58—C€—F 15 mn.

The reactiof m x\toﬂ?f” cooled on ice and dialysed at 4 C for
respectively 1.5 and 4 1.b1 of 0.2 MKC, and tw ce |against
1.5 1 of 0.p1 MKCl for 1.5 h respectively. The m xture was al|i quot ed

20 and stored at -20 C _Hi stone§ ((1 mg/pd . type I1-A supplier: Sigma) were
bi oti nyl atef @®i Ng. 370Ex HB00OJ; myl E32°On kit of Amersham and stored alijquoted
at - 20 C A stock solution of 100 ng/m SPA poly(vinyl toluene) (PVT)
beads (suppllger A{'rersha was- made in PBS. A stock solution of [3H]-NAD
was nade by [BH - NAD (0.1 nCi/mM, supplier: NEN) to 6 ml
|ncubat|on buffer (50 vaTrls/HCI pH 8; 2502 n1VIDTT 4 ™M Ma 2). A

sol ution of : \) HEPARRS dhation buffer (from
a 100 mM s 7Y Slinal ki ' i PARP- 1 enzyme was
produced %su@@%ﬂdsmamr@ssethmfﬂu@swerp tEéteden wwgrOaas@pyeb@mde@bSPah of the

protein start&dhraaogy@mﬂmmﬁmmm@g]ﬁmmh@im,m&h)on concerning the used
nces can be

t t f
Pound i n' 30 oA ohe Bsty FhenpBRlE e aam A L BleBea) Br bR ibgE poosa.
Bi ot i nyl at ecbfipplytAIPRsibogyhatidP\of - BpUn Vinteald argoepreteins,ie distonds. Jibgs- i ncubat ed for 30
mn. at r oOmyo§TRnI Mﬁt‘:‘ced u?ﬁﬁﬁcﬂeﬁﬂﬂxq@n\&%mﬁfﬁi Ma@pd ot dependent)

was m xed wi th the nicked dthe mxture was pre |ncubatedfor 30 mn,
at 4 C. Bgudiicojasmpide aﬁenmﬁdglucligtldq{{@&‘{{ég/) es ADRmIR0SY 4880rs 0| ut i on and PARP- 1

enzyme/ DNA sol ution were nmixed and 75 | of this mxture together with 1 |

of _compound | 1 BNEOAA2D b Bl Al AR DIVESWHHSH PG L b bl @ 96- el

mcrotiterpla ncen tions 1n the ncubat I on ure were 2

g/m for t h@m&wn@qrﬁlemahwwdmelyedm 2l ANAsbuffae(10wM T FESFHCleHds 29/ m
for the ni Ck7e4j WEN N ﬁﬂ@obﬁﬁﬂ@ﬂﬂl Kibamike BSAY; 5TV M@ Eﬁﬁ?ari'd 1 RIMEK D). to Af t er

Lot B Byt A el (el s MRS aﬁﬁ% Ao wupoyeron
concentr at i afi 92 miat AhC,pheakasionsastenmmeted by adding 1.45 g NaCl, followed by a

further incubation at 58 °C for 15 min. The reaction mixture was cooled on ice and

dialysed at 4 ° C for respectively 1.5 and 2 hours against 1.5 1 of 0.2 M KCl, and twice

against 1.5 1 of 0.01 M KCl for 1.5 and 2 h respectively. The mixture was aliquoted

20  and stored at —20 °C. Histones (1 mg/ml, type II-A, supplier: Sigma) were biotinylated
using the biotinylation kit of Amersham and stored aliquoted at — 20 °C. A stock
solution of 100 mg/ml SPA poly(vinyl toluene) (PVT) beads (supplier: Amersham) was
made in PBS. A stock solution of ["H]-NAD* was made by adding 120 ul of [’H]-
NAD" (0.1 mCi/ml, supplier: NEN) to 6 ml incubation buffer (50 mM Tris/HCI, pH 8;

25 0.2 mM DTT; 4 mM MgCl,). A solution of 4 mM NAD* (supplier: Roche) was made
in incubation buffer (from a 100 mM stock solution in water stored at — 20 °C). The
PARP-1 enzyme was produced using art known techniques, i.e. cloning and expression
of the protein starting from human liver cDNA. Information concerning the used
protein sequence of the PARP-1 enzyme including literature references can be found in

30  the Swiss-Prot database under primary accession number P09874. Biotinylated histones
and PVT-SPA beads were mixed and pre-incubated for 30 min. at room temperature.
PARP-1 enzyme (concentration was lot dependent) was mixed with the nicked DNA
and the mixture was pre-incubated for 30 min. at 4 °C. Equal parts of this



The beads were allowed to sedinent for at |least 15 mn. and pl ates
transferred to a 10 TopCount NXTh (Packard) for scintillation counting,

val ues were expressed as counts per mnute (cpm. For each experinent,
controls (containing PARP-1 enzyne and DWMSO without conpound), a bl ank

I ncubation (containing DVSO but no PARP-1 enzyne or conpound) and sanpl es
(cont ai ning PARP-1 enzyne and conpound45di ssolved in DVMSO) were run in
parallel. Al conpounds tested were dissolved and 15 eventual ly further

diluted i t d t est ed

Concent ot i R R BTESHA bopforr G s RABE SAEMING SERPY e mRcdads v o
dose- resporisSel ofithisaminase mgdberumrlemmfbmpmamumm andn26 i ef 1- at

concent rat i 4agn» REL MRENoct WeRiB A 96 AT Mich R BAGE 18 That oRSaBLAR inEe _1as

subtracted from & Cont 1ol sanpl e
repr esent ed ineRptips mipmrPware 20t génlApnibe hiotinylated ! lslpms %arghnlsfambb@VT% he anmount

of cpm was esme&&&%ggﬁnﬁoﬂ%éﬁi@pémm%dbétwsen@ﬁmggmnmlm@p&ﬁphhe controls.
When appropriate val . ues g%oncen} tiaon of needed to reduce

the PARP-1 eqaiweAéte{ ingyhaljon of theymyniyre ford S o3t gom \R@P%‘atuﬁfofﬁﬁd?"é?ﬂ%a ng
| i near i nt enpsitamimedbytaddieg 1000 of 4peviNvDT ialinqubativhduffersinalbove and  bel ow

the 50 %Iev%hcenz;@o% 2qnw§noeél£t§§&§ﬁe%&xédest conpounds are expressed as plCso

(the 25 negative o-value). As a reference conpound,
4- ani no- 1, 8-Thepads m&m abowred tqusediment foriatdeasol Suaini anskplateseansiereditogay.  The

t est ed q@rrporb@ctsmﬁmw@ﬁ (PAcnhruprfotr @crlmuﬁﬁéﬁ é/duwngatvamaama tpréssed /bunts
concentration of tion assr@y for PARP-1

i nhi bitory e?ffmufey(q”@%/%éfo %Eﬁ?&gm@?t ?%E%X@g@wns%%ﬁleaﬁymﬁ tested in an
in vitro fi IDM&Olmmomamoaxﬁestﬂankgncuﬁdxmﬁ-(dpmmngDﬂv;SQ butingdPARRILi n t he

presence of EhFﬂe(Q P}@ osyl)ation
activity usﬁﬂk |S %ICQ COh&ﬁ' @oﬁ%@]?ﬁ%%ﬂgl oa ‘%dln\t/le ri bosyl at ed
hi stori es weshgolypdiail$@} weretsgen mrﬁa@HPloABa@@Wl@da@Ftad peeAisspiyedandss wej |
filterpl 1@2 gseviﬂﬁhlﬂyhﬁiheﬂﬁﬂﬂt&mndllﬂso GV m&aw:’c&el polfidSiger t&stddnit bl | 28) on
counter - tur sol.utlon: in H NAD
(otock. sor uieeBisnegsh'of 10 v WhsRihe SmbSindE Boudt il R R hosk ot r ot (50
Tris/HCl, pHepons® CQrvnMas made wklcrmmtwg@h@)mndasvemmd d\cmcxtltmat@ns)f t he PARP-1

enzyne (5 - bmveemm aﬁ&l@bsmnﬁ%% t%a\a%@m WERAEbtralRA TR toNA was
prepared as descrl |n Vitro for PARP-1 |nhA§nPtory activity.

In th
Sevent y- f i véopirolgpd &'ﬁéa"f-‘iﬂ F&@%ﬁrﬁwp irsreserted gREVRLFAREth 1 i d of
conmpounc0i n bk atidity? Fopéacbﬁarﬁpl&,ttmwcb{nSﬁfs’]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 pICsp (the

25 negative log value of the ICso-value). As a reference compound, 4-amino-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 activity
30

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-
35  well filterplates and the incorporated [**P] measured using a scintillation counter



NAD m xture was added per well of a 96-well filterplate (0.45 pm supplier
MIlipore). The final concentrations in the incubation mxture were 2 pg/m
for the histones, 0.1 mMfor the NAD, 200 pM (0.5 jC) for the [32P]-NAD
and 2 pg/m for 10 the nicked DNA. Plates were incubated for 15 min. at room
tenperature and the reaction was term nated by the addition of 10 Al ice
col d 100% TCA fol l oned by the additioff-of 10 Al ice-cold BSA solution (1 %
in H2O). The protein fraction was allowed to precipitate for 10 mn. at 4 C

d pl at filt d | at +Sub tl hed wit h,
For bach wel' i St GdcButior 3 @l it ) Ros MRk SHUGR: o 4T ana 1
m of 5 % ToMan Hi@oand [ERpdAD in enculbation bifjer (SDmM Tlliﬁfi'H€bith8 DIZanMon sol ution
(M croscint o 4%@%@)) m%aﬂg%ﬁ:ﬁﬁf%ﬁﬁx%ﬁ%{? él-ic?{?m gﬁf re

transferred to i er atlon
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experi mest, SPaIfor BARP-1(sabitory Bitivdy. RettLfiegloTehe PRIV i/t cOompound) ,

bl ank bat 0 d d
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in paral | el NADY mlxamweamldsd pexsiel df a@6-avetl ifilterplaree(®.4drpin, supplicual | y further
diluted in Wﬁfaore%"!“hta'firnﬁltconééﬂﬁ'ﬁtﬁi%ﬁr mEHﬁP&HGH Qve?@f&?’?hl or 10 5M a
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subt r act ed féagmmﬁ&snﬁkg@wtnmdm o 5 pBRTRAS 103 103 oG AL Ol sanpl e
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cpm was expaditerncef 194l a:ep“eldc sdjetianf(l thia Hn@.irﬂ@wmteﬂalfmetmwasw@owmwt rols.
wenPAggprl ogap@élsuaté for Do M. tawé /ﬂ@&fw&éwmuﬁa{mtelm %eglatea%&fddto reduce

e - enz a y. t o) ntro re c ed using
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4-am no-1, 8-na I'tration assay.

The tested ér@ﬁ%mdd%aiﬁmwm RPI“?' Backasd) foy saﬂtll!qﬁ@n countingend est 35
concentr at i aaluey wek ep¥bss&rR cdatiSper Ainute ¢pm). Fdbedch 2xpetinyent, conttdls Vitro  SPA

filtration ?con?aYnmg PARP-1 enzyme and DMSO without compound), a blank incubation

20  (containing DMSO but no PARP-1 enzyme or compound) and samples (containing
PARP-1 enzyme and compound dissolved in DMSO) were run in parallel. All
compounds tested were dissolved and eventually further diluted in DMSO. In first
instance, compounds were tested at a concentration of 10°M. When the compounds
showed activity at 10°M, a dose-response curve was made wherein the compounds

25  were tested at concentrations between 10°M and 10*M. In each test, the blank value
was subtracted from both the control and the sample values. The control sample
represented maximal PARP-1 enzyme activity. For each sample, the amount of cpm
was expressed as a percentage of the mean cpm value of the controls. When
appropriate, ICso-values (concentration of the drug, needed to reduce the PARP-1

30  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 pICsg (the negative log value of the ICsy-
value). As a reference compound, 4-amino-1,8-naphthalimide was included to validate
the filtration assay. The tested compounds showed inhibitory activity at the initial test

35 concentration of 10°M (see Tabel-2).



Co.No. I1C50 1C50 1 6.483 6.457 2 6.634 6.246 3 6.065 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 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 5.221 26 6.271 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

Tabel-2
In vitro In vitro
SPA (filtration assay
Co.No.

plC50 plC50
1 6.483 6.457
2 6.634 6.246
3 6.065
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 6.121
20 6.222 5.735
21 16.045
22 [6.703 5.928
23 ]16.634 5.898
24 | 6.557 5.875
25 5.956 5.221
26 6.271
27 6.744 5.657
28 6.54 5.502
29 |6.075 5.266
30 15.894 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 ]6.069

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.



33 6.08 5.376 34 61069 5.615 35 6.194 5.468 36 6.246 5.584 37 6.069 The
conpounds can be further evaluated in a cellular cheno- and/or

radi osensitization 5 assay, an assay neasuring inhibition of endogenous
PARP-1 activity in cancer cell lines anggeventually in an in vivo

radi osensitization test. -48- CLAIMS 1. A conpound of formula (1), X R /
(CH2s-7 -(CHA QU R3 NO(t) 5 H the N-oxide forns, the addition salts and
the stereo-chemcally isomeric forns thereof, wherein 10 nisOorl; sisOorl;
Xis -N= or ciIoRMs wherein R4 is hydrogen or taken together with R may form
a bivalent radical of formula -CH=ECHCH=CH; 15 Yis -N<or -CH; Qis
-NH, -0-, -C(O-, -CH2-CHZ- or -CHR5-, wherein R is hydrogen, hydroxy,

G - 6alkyl, dryl ClA éahpyind dEifeallkfl),oxycar bonyl, 20

C _6al kyl oxyC1- 6al kyl am no or hal oi ndazol yl; R is Cl_6alkyl or thienyl; R2
i s hydrogen or taken together with R3 may form 0 25 R3 is hydrogen, C

1-6al kyl or a radical selected fr - NR6R L g'OH (a-2), -OR
(a-3), ,/\Y/( (CHy);

Q

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

wherein

10 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-;
15
Y is -N< or ~CH<;

Q is —NH-, -O-, -C(O)-, -CH,-CH,- or -CHR’-,
wherein R’ is hydrogen, hydroxy, C.¢alkyl, arylCy.¢alkyl, C.¢alkyloxycarbonyl,
20 C-salkyloxyCi.salkylamino or haloindazolyl;

R'is Ci.alkyl or thienyl;

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

25
R'is hydrogen, C,_alkyl or a radical selected from

-NR°R’ (a-1),
-O-H (a-2),
-O-R® (a-3),

30 -S-R’ (a-4), or
—C=N (a-5),

wherein

R®is -CHO, Ci.salkyl, hydroxyC,¢alkyl, C,.¢alkylcarbonyl,
di(C,.alkyl)aminoC¢alkyl, C;.¢alkylcarbonylaminoC,¢alkyl,



30 -S- RO (a-4), or -C="N (a-5), wherein R6 is -CHO Ci-6alkyl,

hydr oxyC, 6al kyl, G -6al kyl earbonyl, di (Cl-6al kyl)am noC _6al kyl

Cl - 6al kyl car bonyl am noCi - 6al kyl , -49- piperidinyl Cl-6al kyl ,

pi peri di nyl C1- 6al kyl am nocar bonyl, C I -gal kyl oxy, C 1-6alkyl oxyC Lbal kyl,
t hi enyl C 1. 6al kyl, pyrrolyl C 1-6al kyl, arylCl-6al kyl pi peridinyl,

aryl car bonyl Cl1- 6al kyl , aryl carbonyl pi peridi nyl Cl . 6al kyl ,

hal oi ndozol yl pi peridi nyl Cl. 6al kyl , or

| C1- 6al kyl Ct - 6al kyl
Re'i s a-bal kyl P e TR bl o TP SR

is di (¢ _é6al kyI ?&Fﬁ kdexy(aplkyl. t hlé?ylg(B(Sql]@’lap)@TOéﬂﬁ?,@# Yormjl a (CHZ)t Z- 10
\”&e{eh & t> IR SH% aﬂy1©r6a£k l}'Zpéﬁdlﬂylh ﬁ*)éﬂﬁ))i?ﬂ(l.%alkyln %ﬁ FrREARd, gamgm Nlola
N RLO HN NH | ~I gﬁ d%‘éyfp R?”éﬁny Lﬁékyil c?r%yléj f(aik-‘/é@l 6&%1 OQIF&”&YJI HN~~
Rto RRo Ro H R&i@l)yd(r@geilQ))rC(lgalk)"tl) (c- 12) (c 13) 20 wherein each R10
| ndependently i §8 hsyél 62 ’Cl 6alkyf%ar‘f)¥)nyl or 16a f(}tf)l?ar}xmbChg/a(ilkﬁxélﬂd
?is di(C, _(,alkyl)ammoC 1-salkyl;
or R3 is a group of formula
-(CH)-Z- (b-1),
10 wherein
t1s 0,1 or2;

Z is a heterocyclic ring system selected from

SO\ NEN N
HN /Rlo HN\\.N 10 HN\ > Lo HN\N\\ R10
\_—— R 7
R — = \—\
(c-1) (c-2) (c-3) (c-4)
15
\\ 10 H ]l\J
—N R N
</ AN R0 HT} /\NH _( N R10
—_— O/ RIO
(c-5) (c-6) ) o (c-8)
R 0
X
7 1 pio I I HN\ S’\ \\Nl
N?jg R 3_ 10 _X_ 10 K/—-—RIO
T a KN/\\RIO I\/ R |§/ R I
H
(c-9) (c-10) (c-11) (c-12) (c-13)
20 wherein each R'® independently is hydrogen, C,.¢alkyl, aminocarbonyl, hydroxy,

—C, palkanediyl—N /" "NH

—C, 45alkanediyl/
C,salkyloxyC,.¢alkyl, C.salkyloxyCi.galkylamino, di(phenylC, salkenyl),
piperidinylC,.salkyl, Cs.jocycloalkyl, C;.jocycloalkylCi.salkyl,
aryloxy(hydroxy)C.salkyl, haloindazolyl, arylC,.salkyl, arylC;.¢alkenyl,
25 morpholino, C,salkylimidazolyl, or pyridinylC,.salkylamino;



-Cl alkanediyl-N Q)/~"NH N -Ct-bal kanediytll 40 C 1. 6al kyl oxyC 1-6al kyl, C
1- 6al kyl oxyC 1-6al kyl am no, di (phenyl C2-6al kenyl ), piperidinylC | _6alkyl,
C3. 10cycl oal kyl , C3. 10cycl oal kyl C t-6al kyl, aryl oxy(hydroxy) Cl - 6al kyl ,

hal oi ndazol yl, aryl1Cl-6al kyl, arylC2. 6alsgenyl, 25 norpholi no,

Cl. 6al kyl i m dazol yl, orpyridinyl Cl. 6al kyl am no; -50- each R11l independently
i s hydrogen, hydroxy, piperidinyl or aryl; aryl is phenyl or phenyl
substituted with halo, G _6alkyl or Cl.6alkyloxy; 5 with the proviso that

6- (cycl ohexyl - | dich ' U@@hendeatly B hiuto e éddihyl Guiryioxal i none i s not

i ncluded. 2. A corrpound@%s cl aylmrreg |)r°: cl glaw I\j/vﬁerelsrll |}2 -N=or -CH=s; RL
is G _6alkyl; R3is hydrogen, C _6al kyl, a radical sel ected from(a-1),
(a-2), (a- 3AryDrs phany)or pherdy| guisstiputed w1tﬂaﬂhafoQCliTw11®l(obCl);alkﬁ6xyS

di (4 _6al kyl )am nod . 6al kyl or Cl.6al kyl oxyd _6al kyl ; R7 is hydrogen; R8 is
di (Cl_6al kyl )am nod _6alkyl; t is O or 2; Zis a heterocycllc ring system
sel ect ed f r emh e frpyis¢ chdb ; (cydel&)xyl QH-1&mc,1az()b4 Mhethyb-3tdpthyt-2(1dH)13) ; each R10
i ndependent al kyl', hydroxy, G _6al kyl oxyG _6al kyl ,

Cl1. 6al kyl oxé%fﬂ.)%aa éﬂ{ {a%%%ﬁ%)nc%rﬁphol i no, Cl.6alkylimdazolyl, or 15

pyridi nyl O _6al kyl am' no; each Rl 'independently is hydrogen or hydroxy; and
aryl is phe@ylAc&np&ufaosm%ﬂ@d AP clglh Wil ANl @Et«i R W.rﬁlkg/l é§ 0; X

is CH Qis erein dr ogen r oxy,
or aryl G _6al Wﬁrogm ¢esatl§yl @apﬁlwl Sehszted&onymfagéaﬂ) @3 @r(nyaroesg@rpupmfdr oxy
or a greyp of ft)ﬂﬁmkmilkm dl(ClkzﬁkyQ)ﬁmZm(b@l Galkls}ﬁ&xecpml@pydl 6£1ﬁylsmﬁﬁsem

sel ected from, (.c- 8) eac epend rogen; and aryl
i s phenyl. 4. DXIESRp déﬂglé%IEYlPPé%FnPgl@lu%Yl 8028 ﬁas %LW‘I"@F%‘FIW Hl¥e conpound
is selected frsglmm%éleetwﬁmﬂmd: l\p(JS) Q@B’pwe)‘i (MO)’Z(C-@QWC(UHQ) Nach Ré&hd

%ggggﬂﬂg Ti 1lndepenc§ently 1snRycHogen Ci- 6zﬁ:ﬁ)ﬂp I?ydr}oxy, Ci- 6alk}91%)%y 1 6alk|31|1 Compound 1 &N o

Ci.salkyloxyC,.¢alkylamino, morpholino, Csalkylimidazolyl, or
15 pyridinylC).¢alkylamino; each R 'independently is hydrogen or hydroxy; and
aryl is phenyl.

A compound as claimed in claim 1 and 2 wherein
nis 0; X is CH; Q is —-NH-, -CH,-CH;- or -CHR’-, wherein R’ is hydrogen,
20 hydroxy, or arylC .¢alkyl; R'is C,galkyl; R? is hydrogen; R’ is hydrogen, hydroxy

LI

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 as claimed in claim 1, 2 and 3 wherein the compound is selected from

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

N 0]
H Compound 7 N

i °  Compound 2

OH
Nvm\
D
N Compound 1

H Compound 11

5. A compound as claimed in claim 1 wherein R’ is a radical selected from (a-1), (a-2),
(a-3) or (a-4).



5. A compound as clainmed in claiml wherein R3 is a radical selected from
(a-1), (a-2), (a-3) or (a-4). -51- 6. A conpound as clainmed in claim|l
wherein Z is a heterocyclic ring systemother than the heterocyclic ring
systemof formula (c-2) or (c-4). 5 7. _Ajconpound as claimed in claim®6
wherein Z is a heterocyclic ring systemselected from(c-1), (c-5), (c-6),
(c-8), (c-10), (c-12) or (c-13). 8. A conpound as clained in any one of
claims 1 to 7 for use as a nedicine. 10 9. A pharnaceutical conposition
conpri sing pharnaceutically acceptable carriers and as an active ingredient
a therapeut cally effecti nt a ound as cl.ai.ned in any one of
clains 1 to % Scfflalﬁ‘eaé"r‘rglﬂ 3“!"}5:?"6“9 as ﬁgﬁ'iﬁf%é(f:]&‘r@n%wsée%gi gﬁ’ﬁﬁnt for
chennsensitﬂm&k&mmwohcnﬂ@syﬂdﬁ@ﬁﬁﬂ3ﬂ&i@ébkm0}4Mhere|n said conpound is a
conmpound of forrmula (1) R2 (CH2)s 2)nrY R~(CHXRi Q | N O H 20 the
N-oxi de forns, the pharmaceutically acceptable addition salts and the

st er eo- Thefli 4 abmpousiasmldimefl an plging hevteodin Zvik e heferoaycsOong systegn sflestdd 25 X

is -N= or - n together with R may forma
bi val ent ragﬁc;(l Wf%f@u@é@ Wﬂ)ﬁz&% ({(%)eNmr CHs<; 30 Qis -NH, -0-,
-C(O-, -CH2-CH2- or -CHR5-, wherein R5 is hydrogen, hydroxy, Cil 6a1ky1,

aryl Cléal kyg, Qjco%oﬁb{cll 9§<M9ﬁ{eQQH¥1hy ongoficlﬁﬂlsklytloop(ﬁbpube-eg? H¥digmeno or

hal oi ndazol yl; -52 or thienyl rogen or taken
together with R3 may form O

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

in any one of claims 1 to 7.

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

15 radiosensitization, wherein said compound is a compound of formula (I)

R2 1
ﬁy/(CHz)sﬁjL‘(CHz)n‘@XIR
R O
o) N o
H

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

chemically isomeric forms thereof, wherein

nisOor i;
sisQorl;
25
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<;
30

Q is ~NH-, -O-, -C(O)-, -CH,-CHa- or -CHR’-,
wherein R’ is hydrogen, hydroxy, C\.salkyl, arylCy.¢alkyl, C alkyloxycarbonyl,
C1.salkyloxyC,¢alkylamino or haloindazolyl;



5 R3 is hydrogen, Cl1_6al kyl or a radical selected from -NR6R (a-1), -OH
(a-2), -ORS (a-3), -S R9 (a-4), or 10 -C-N(a-5), wherein R6 is -CHO
G . 6al kyl , hydroxy( - 6al kyl, G -6al kyl carbonyl, di(C

i _(,alkyl)am noG . 6al kyl, Ci.6alkylcarbfnyl am noCl-6al kyl ,

pi peridinyl G . 6al kyl, piperidinylC .6al kylam nocarbonyl, Cl-6al kyl oxy, 15 C
| .6al kyl oxyC I -6al kyl, thienyl Cl-6al kyl, pyrrolyl G .6alkyl,

aryl G . 6al kyl pi peridi nyl, aryl carbonyl Cl6al kyl

aryl car bonylIRJiip€r.iatkylpk Gierb&l kyl ,  hal oi ndozol yl pi peri di nyl Cl -6al kyl, or
aryl Cl -6al kyl (Cl -6 al kyl )am noCG _6al kyl; and R7 is hydrogen or Cl_6al kyl;
R8 is C.6al kyl, Cl 6al kylcarbonyl or di (G .6alkyl)amnoCG _6al kyl; and 20
RO is di (C Foab kydrpgen erdakendapéthér, with RReay dorm gloup of formula - (CH2)t-Z-
(b-1), whereint is 0, 1 or 2; 25 Z is a het erocyclic ring system sel ected
fromNis NN HNR HNN 16H\ioH ~~>Rii RUJ ~_N (c-1) (c-2)
(c-3) (ci4) His mragmﬁmalmmoamlselemdlﬁemtt RO (c-5) (c-6) (c-7) O
(c-8) 30 -53- _NRR’ (a-1),

-O-H (a-2),
-O-R® (a-3),
-S-R° (a-4), or
10 —C=N (a-5),
wherein

R® is -CHO, Ci.salkyl, hydroxyC,.¢alkyl, C;¢alkylcarbonyl,
di(C,.¢alkyl)aminoC,.¢alkyl, C;.¢alkylcarbonylaminoC.salkyl,
piperidinylC,.¢alkyl, piperidinylC,.¢alkylaminocarbonyl, C,.salkyloxy,

15 Ci.salkyloxyC,.¢alkyl, thienylC,.salkyl, pyrrolylC,.¢alkyl,
arylC,.¢alkylpiperidinyl, arylcarbonylC,.salkyl, arylcarbonylpiperidinylC, ¢alkyl,
haloindozolylpiperidinylC.¢alkyl, or arylC,_¢alkyl(C;.salkyl)aminoC,_salkyl; and
R is hydrogen or C;.¢alkyl;

R%is C.salkyl, C¢alkylcarbonyl or di(C,.¢alkyl)aminoC;_galkyl; and

20 R’is di(Calkyl)aminoC .galkyl;
or R’ is a group of formula
-(CHp)Z- (b-1),
wherein
tis 0, 1 or2;
25 Z is a heterocyclic ring system selected from
HN\\_} HNXEN_Rm H}EE—R‘O HN\N.\\/_RIO
Rl 1 - === N
(c-1) (c-2) (c-3) (c-4)

(c-5) (c-6) (c-7 (c-8)



RO\ RIO Il HN-KI to NRIO Ro ~\, Ra R NH (c-9) (c-10) (c-11) (c-12)
(c-13) wherein each R10 i ndependently is hydrogen, . 6alkyl,

am nocar bonyl, hydroxy, -Cl.6alkanediyl-N Q@ __ NH -C _6al kanediyt/ ~ 5

Cl. 6al kyl oxyC1. 6al kyl , C1.6a|kyloxyd__b@bkylanino, di (phenyl C2. 6al kenyl ),
pi peri di nyl Cl. 6al kyl , C3_iocycl oal kyl, C3-igcycl oal kyl C1_bal kyl ,

aryl oxy(hydroxy) G 6a|ky| haI0|ndazonI aryl C1_6al kyl, aryl C2. 6al kenyl
mor phol i no, C 1- 6a|kyI|n1dazonI or pyrldlnyIC 1- 6a|ky|an1no each R 1

i ndependent |y i & 'hydrogen, hyd(r?%[; pi perl d| nyI or aryl; 10 aryl is phenyl

or phenyl SUbSt;E:§f§E§$tB hal 6al k (! akaony \ii Use as
claimed in claiml Rint I cane ﬂ@r 52 @n5|[\/)

12. Use as cl ai cIa|n1lg?;E§?3ﬂ% th 3|ca for

radi osensitization. 13. A combiHation of a conmpound as clainmed in any one
of clainmse 1 to 7 wid¢h a chenotbenapeuti c(cadgent. 2Qc-12). A prdeEss for
preparing a conpound as clained in claim1, characterized by a) the

hydrol ysis of intermediates of forrmula (VII1), according to art-known

net hods, Dby suwhirtinsagh Ritindependenmy iahedrogén, Ialalya amifidchgboh @l, Bypdroepr i at e
reagents, such as, tinchloride, acetic aci nd hydrochloric acid, in the
presence of a reaction inert solvent, e.g rahydrofuran. 25 -54- RI R2

i (A b~s~(Cli~ r_J_CHIf{ﬁkanedly](V@(l) Wi th OMB, s, n, X, Y and Q as

defined in claim
—C |_6alkanediyl/

5 Ci.salkyloxyCi.ealkyl, Ci.salkyloxyCi.¢alkylamino, di(phenylC,.¢alkenyl),
piperidinylC,.¢alkyl, Cs.jocycloalkyl, Cs.jocycloalkylC).¢alkyl,
aryloxy(hydroxy)C,.¢alkyl, haloindazolyl, arylC .salkyl, arylC,.salkenyl,
morpholino, Cj.salkylimidazolyl, or pyridinylC,.¢alkylamino;
each R" independently is hydrogen, hydroxy, piperidinyl or aryl;

10
aryl is phenyl or phenyl substituted with halo, C,.salkyl or C,_alkyloxy.

11. Use as claimed in claim 10 wherein the medicament is for chemosensitization.
15 12. Use as claimed in claim 10 wherein the medicament is for radiosensitization.

13. A combination of a compound as claimed in any one of claims 1 to 7 with a
chemotherapeutic agent.

20 14. 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.
25



b) the cyclization of internediates of fornula (X), according to art-known
cyclizing 5 procedures into conpounds of forrmula (1) wherein X is CH herein
referred to as conpounds of formula (1-j), preferably in the presence of a
suitable Lewis Acid, e.g. alum numchlo4i-de either neat or in a suitable
sol vent such as, for exanple, an aromatic hydrocarbon, e.g. benzene,

chl or obenzene, nethyl benzene and the |ike; hal ogenated hydrocarbons, e.g.
trichl oromet hane, tetrachl oronmethane and the like; 10 aR et her, e.g.
tetrahydrofuran, 1, 4- dexane and he.llke or mxtures oR such solventg. RZ
R [1) / ~ ,S(G(l)s EnYBYa[RS\ - B @ |\‘r t-C CR
=C-CHs | H [[XY ((J)R\Nth R nd Qas &&f i ned i i\m 1; 15
c) the condenvitlon of an app oprNatG/ortho enedi am ne of fo NﬁIaO(XI)
with an ester of formula (XIl) wherein RI' is C Lbal kyl, into conpounds of
formula (1), wherein Xis N, herein referred to as conpounds of fornmula
(I-1), in the presence of a carboxylic acid, e.g. acetic acid and the |iKke,
a mineral acid such &%!%for exanpl e hydrochloric dBid, sulfuric acid, or a

sul fonic ackﬂﬂﬁwbﬁlﬁs Iigf\e%ﬁﬂ25§ddﬂﬁh ?angq sul foni ¢ aci d,

benzenesul foni ¢ aci d, nzenesul fonic acid and the I|ke Rz A
Cf >- ~- (CH ~i N R Y(Mk- (CH2 R R j zOIl -. NH\ NO H (X9 (XI1)

(1-7 W th B tHeQyERzati®n oft intofnRAchtde o’ﬁoﬁﬁﬂa @e}i aéd@raahgltmﬁ-knm‘%ﬁ vydizind/se of a
conpound_as clained in any one 8 qs ? forcﬁ{ﬁ manuf acture of a
medi cament f Orprpﬁeéiclj]qu‘égt[o mpon sc%mje ula (I Wherem X1s erein referred to as

compounds of formula (I-}), preferably in the presence of a suitable Lewis Acid,
e.g. aluminum chloride either neat or in a suitable solvent such as, for example, an
aromatic hydrocarbon, e.g. benzene, chlorobenzene, methylbenzene and the like;
halogenated hydrocarbons, e.g. trichloromethane, tetrachloromethane and the like;

10 an ether, e.g. tetrahydrofuran, 1,4-dioxane and the like or mixtures of such solvents.

R R’ R
(CHy)—A—(CHy); v (CPlz)s—?L(CH?)n"@[I
OO g

NH—C—CR=C—CgHs L
X) )
with R! to R? , s, n, Y and Q as defined in claim 1;

15 ¢) the condensation of an appropriate ortho-benzenediamine of formula (XI) with an
ester of formula (XII) wherein R" is Calkyl, into compounds of formula (I),
wherein X is N, herein referred to as compounds of formula (I-1), in the presence of
a carboxylic acid, e.g. acetic acid and the like, a mineral acid such as, for example
hydrochloric acid, sulfuric acid, or a sulfonic acid such as, for example, methane-

20 sulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic acid and the like.

R? R’ I
0 N R

Y/%Gbk—¥—%ﬂkh NF ! rf\Y/%Gbk—f;%Gb% =
Q ) D e N No

XD (X1 ()
with R' to R?, s, n, Y and Q as defined in claim 1.



-55-

15. Use of a compound as claimed in any one of claims 5 to 7 for the manufacture of a

medicament for the treatment of cancer.





